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PREFACE  TO  THE  FIRST  EDITIOx\. 


The  objects  of  a  Dispensatory  are  to  present  an  account  of  medicinal  substances 
in  the  state  in  which  they  are  brought  into  the  shops,  and  to  teach  the  modes  in 
which  they  are  prepared  for  use.  The  importance  of  these  objects,  and  the  general 
value  and  even  necessity  of  a  work  of  this  nature,  will  not  be  disputed.  It  may, 
however,  be  a  question,  how  far  the  wants  of  the  medical  and  pharmaceutical  com- 
munity in  this  country  are  supplied  by  the  Dispensatories  already  in  circulation ; 
and  whether  such  a  deficiency  exists  as  to  justify  the  oflFer  of  a  new  one  to  the 
public  attention.  The  great  merits  of  the  works  severally  entitled  •'  The  Edinburgh 
New  Dispensatory"  and  '•  The  London  Dispensatory,"  the  former  edited  by  the  late 
Andrew  Duncan,  M.D.,  the  latter  by  Anthony  Todd  Thomson,  M.D.,  are  well 
known  wherever  the  English  language  is  spoken.  Founded,  as  they  both  are,  upon 
the  excellent  basis  laid  by  Lewis^  they  are  nevertheless  entitled,  from  the  great 
addition  of  valuable  materials,  and  the  distinctive  character  exhibited  in  the 
arrancement  of  these  materials,  to  be  considered  as  original  works ;  while  the 
style  in  which  they  have  been  executed  speaks  strongly  in  favor  of  the  skill  and 
industry  of  their  authors.  But  they  were  calculated  especially  for  the  sphere  of 
Great  Britain,  and  are  too  deficient  in  all  that  relates  exclusively  to  this  country,  to 
admit  of  being  received  as  standards  here.  In  the  history  of  our  commerce  in 
drugs,  and  of  the  nature,  growth,  and  collection  of  our  indisenous  medical  plants ; 
in  the  chemical  operations  of  our  extensive  laboratories ;  and  in  the  modes  of  pre- 
paring, dispensing,  and  applying  medicines,  which  have  gradually  grown  into  use 
among  us ;  there  is  much  that  is  peculiar,  a  knowledge  of  which  is  not  to  be  gained 
from  foreign  books,  and  is  yet  necessary  to  the  character  of  an  accomplished  Ameri- 
can pharmaceutist.  We  have,  moreover,  a  National  Pharmacopoeia,  which  requires 
an  explanatory  commentary,  in  order  that  its  precepts  may  be  fully  appreciated,  and 
advantageously  put  into  practice.  On  these  accounts,  it  is  desirable  that  there 
should  be  a  Dispensatory  of  the  United  States,  which,  while  it  embraces  whatever 
is  useful  in  European  pharmacy,  may  accurately  represent  the  art  as  it  exists  in 
this  country,  and  give  instruction  adapted  to  our  peculiar  wants.  It  appears  due 
to  our  national  character  that  such  a  work  should  be  in  good  faith  an  American 
work,  newly  prepared  in  all  its  parts,  and  not  a  mere  edition  of  one  of  the  European 
Dispensatories,  with  here  and  there  additions  and  alterations,  which,  though  they 
may  be  useful  in  themselves,  cannot  be  made  to  harmonize  with  the  other  materials 
so  as  to  give  to  the  whole  an  appearance  of  unity,  and  certainly  would  not  justify 
the  assumption  of  a  new  national  title  for  the  book.  Whether,  in  the  Dispensa- 
tori'^s  which  have  been  published  in  the  United  States,  these  requisites  have  been 
satisfactorily  fulfilled,  it  rests  with  the  public  to  determine.  That  valuable  treatises 
on  Materia  Medica  and  Pharmacy  have  been  issued  in  this  country,  no  candid  per- 
son, acquainted  with  our  medical  literature,  will  be  disposed  to  deny.     In  offering 
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a  new  work  to  the  medical  and  pharmaceutical  professions,  the  authors  do  not  wish 
to  be  considered  as  undervaluing  the  labors  of  their  predecessors.  They  simply 
conceive  that  the  field  has  not  been  so  fully  occupied  as  to  exclude  all  competition. 
The  pharmacy  of  continental  Europe  is  ground  which  has  been  almost  untouched ; 
and  much  information  in  relation  to  the  natural  history,  commerce,  and  manage- 
ment of  our  own  drugs,  has  lain  ungathercd  in  the  possession  of  individuals,  or 
scattered  in  separate  treatises  and  periodicals  not  generally  known  and  read.  Since 
the  publication  of  the  last  edition  of  our  National  Pharmacopoeia,  no  general  ex- 
planation of  its  processes  has  appeared,  though  required  in  justice  both  to  that 
work  and  to  the  public.  The  hope  of  being  able  to  supply  these  deficiencies  may, 
perhaps,  be  considered  a  sufficient  justification  for  the  present  undertaking. 

The  Pharmacopoeia  of  the  United  States  has  been  adopted  as  the  basis  of  this 
Dispensatory.  It  is  followed  both  in  its  general  division  of  medicines,  and  in  its 
alphabetical  arrangement  of  them  under  each  division.  Precedence  is,  in  every 
instance,  given  to  the  names  which  it  recognizes,  while  the  explanations  by  which 
it  fixes  the  significance  of  these  names  are  inserted  in  immediate  connection  with 
the  titles  to  which  they  severally  belong.  Every  article  which  it  designates  is  more 
or  less  fully  described ;  and  all  its  processes,  after  being  literally  copied,  are  com- 
mented on  and  explained  wherever  comment  and  explanation  appeared  necessary. 
Nothing,  in  fine,  has  been  omitted,  which,  in  the  estimation  of  the  authors,  could 
serve  to  illustrate  its  meaning,  or  promote  the  ends  which  it  was  intended  to  sub- 
serve. This  course  of  proceeding  appeared  to  be  due  to  the  national  character 
of  the  Pharmacopoeia,  and  to  the  important  object  of  establishing,  as  far  as  possi- 
ble, throughout  the  United  States,  uniformity,  both  in  the  nomenclature  and  prep- 
aration of  medicines.  In  one  particular,  convenience  required  that  the  plan  of  the 
Pharmacopoeia  should  be  departed  from.  The  medicines  belonging  to  the  depart- 
ment of  Materia  Medica,  instead  of  being  arranged  in  two  divisions  correspond- 
ing with  the  Primary  and  Secondary  Catalogues  of  that  work,  have  been  treated 
of  indiscriminately  in  alphabetical  succession  ;  and  the  place  which  they  respectively 
hold  in  the  Pharmacopoeia  is  indicated  by  the  employment  of  the  term  Secondary, 
in  connection  with  the  name  of  each  of  the  medicines  included  in  the  latter  catalogue. 

But,  though  precedence  has  thus  been  given  to  the  Pliarmacopoeia  of  the  United 
States,  those  of  Great  Britain  have  not  been  neglected.  The  nomenclature  adopted 
by  the  different  British  Colleges,  and  their  formulas  for  the  preparation  of  medicines, 
have  been  so  extensively  followed  throughout  the  United  States,  that  a  work  in- 
tended to  represent  the  present  state  of  pharmacy  in  this  country  would  be  imperfect 
without  them  ;  and  the  fact  that  the  writings  of  British  physicians  and  surgeons,  in 
which  their  own  officinal  terms  and  preparations  are  exclusively  employed  and  re- 
ferred to,  have  an  extensive  circulation  among  us,  renders  some  commentary  neces- 
sary in  order  to  prevent  serious  mistakes.  The  Pharmacopoeias  of  London,  Edin- 
burgh, and  Dublin  have,  therefore,  been  incorporated,  in  all  their  essential  parts,  into 
the  present  work.  Their  officinal  titles  are  uniformly  given,  always  in  subordination 
to  those  of  the  United  States  Pharmacopoeia,  when  they  express  the  same  object ; 
but  in  chief,  when,  as  often  happens,  no  corresponding  medicine  or  preparation  is 
recognized  by  our  national  standard.  In  the  latter  case,  if  different  names  are  ap- 
plied by  different  British  Colleges  to  the  same  object,  that  one  is  generally  preferred 
which  is  most  in  accordance  with  our  own  system  of  nomenclature,  and  the  others 
are  gi^en  as  synonymes.     The  medicines  directed  by  the  British  Colleges  are  all 
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described,  and  their  processes  either  copied  at  length,  or  so  far  explained  as  to  be 
intelligible  in  all  essential  particulars. 

Besides  the  medicinal  substances  recognized  as  officinal  by  the  Pharmacopoeias 
alluded  to,  some  others  have  been  described,  which,  either  from  the  lingering  remains 
of  former  reputation,  from  recent  reports  in  their  favor,  or  from  their  important 
relation  to  medicines  in  general  use,  appear  to  have  claims  upon  the  attention  of  the 
physician  and  apothecary.  Opportunity  has,  moreover,  been  taken  to  introduce  inci- 
dentally brief  accounts  of  substances  used  in  other  countries  or  in  former  times,  and 
occasionally  noticed  in  medical  books ;  and,  that  the  reader  may  be  able  to  refer  to 
them  when  desirous  of  information,  their  names  have  been  placed  with  those  of  the 
standard  remedies  in  the  Index. 

In  the  description  of  each  medicine,  if  derived  immediately  from  the  animal,  vege- 
table, or  mineral  kingdom,  the  attention  of  the  authors  has  been  directed  to  its 
natural  history,  the  place  of  its  growth  or  production,  the  method  of  collecting  and 
preparing  it  for  market,  its  commercial  history,  the  state  in  which  it  reaches  us,  its 
sensible  properties,  its  chemical  composition  and  relations,  the  changes  which  it 
undergoes  by  time  and  exposure,  its  accidental  or  fraudulent  adulterations,  its  medi- 
cal properties  and  application,  its  economical  uses,  and  the  pharmaceutical  treatment 
to  which  it  is  subjected.  If  a  chemical  preparation,  the  mode  and  principles  of  its 
manufacture  are  indicated  in  addition  to  the  other  particulars.  If  a  poison,  and  likely 
to  be  accidentally  taken,  or  purposely  employed  as  such,  its  peculiar  toxicological 
effects,  together  with  the  mode  of  counteracting  them,  are  indicated ;  and  the  best 
means  of  detecting  its  presence  b}'  reagents  are  explained. 

The  authors  have  followed  the  example  of  Dr.  A.  T.  Thomson,  in  giving  botanical 
descriptions  of  the  plants  from  which  the  medicines  treated  of  are  derived.  In  re- 
lation to  all  indigenous  medicinal  plants,  and  those  naturalized  or  cultivated  in  this 
country,  the  advantages  of  such  descriptions  are  obvious.  The  physician  may  often 
be  placed  in  situations,  in  which  it  may  be  highly  important  that  he  should  be  able 
to  recognize  the  vegetable  which  yields  a  particular  medicine ;  and  the  apothecary  is 
constantly  liable  to  imposition  from  the  collectors  of  herbs,  unless  possessed  of  the 
means  of  distinguishing,  by  infallible  marks,  the  various  products  presented  to  him. 
A  knowledge  of  foreign  medicinal  plants,  though  of  less  importance,  will  be  found 
useful  in  various  ways,  independently  of  the  gratification  afforded  by  the  indulgence 
of  a  liberal  curiosity  in  relation  to  objects  so  closely  connected  with  our  daily  pursuits. 
The  introduction  of  these  botanical  notices  into  a  Dispensatory  appears  to  be  pecu- 
liarly appropriate  ;  as  they  are  to  be  considered  rather  as  objects  for  occasional  refer- 
ence than  for  regular  study  or  continuous  perusal,  and  therefore  coincide  with  the 
general  design  of  the  work,  which  is  to  collect  into  a  convenient  form  for  consulta- 
tion all  that  is  practically  important  in  relation  to  medicines.  The  authors  have 
endeavored  to  preserve  a  due  proportion  between  the  minuteness  of  the  descriptions, 
and  their  value  as  means  of  information  to  the  student ;  and,  in  pursuance  of  this 
plan,  have  generally  dwelt  more  at  length  upon  our  native  plants  than  upon  those 
of  foreign  growth  ;  but,  in  all  instances  in  which  they  have  deemed  a  botanical 
description  necessary,  they  have  taken  care  to  include  in  it  the  essential  scientific 
character  of  the  genus  and  species,  with  a  reference  to  the  position  of  the  plant  in 
the  artificial  and  natural  systems  of  classification  ;  so  that  a  person  acquainted  with 
the  elements  of  botany  may  be  able  to  recognize  it  when  it  comes  under  his  obser- 
vation. 
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In  preparing  the  Dispensatory,  the  authors  have  consulted,  in  addition  to  many 
of  the  older  works  of  authority,  the  greater  number  of  the  treatises  and  dissertations 
which  have  recently  appeared  upon  the  various  subjects  connected  with  Pharmacy, 
and  especially  those  of  the  French  writers,  who  stand  at  present  at  the  head  of  this 
department  of  medical  science.  They  have  also  endeavored  to  collect  such  detached 
facts,  scattered  through  the  various  scientific,  medical,  and  pharmaceutical  journals, 
as  they  conceive  to  be  important  in  themselves,  and  applicable  to  the  subjects  under 
consideration  ;  and  have  had  frequent  recourse  to  the  reports  of  travellers  in  relation 
to  the  natural  and  commercial  history  of  foreign  drugs.  The  occasional  references 
in  the  body  of  the  work  will  indicate  the  sources  from  which  they  have  most  largely 
drawn,  and  the  authorities  upon  which  they  have  most  relied.  In  relation  to  our 
own  commerce  in  drugs,  and  to  the  operations  of  our  chemical  laboratories,  they  are 
indebted  for  information  chiefly  to  the  kindness  of  gentlemen  engaged  in  these 
branches  of  business,  who  have  always  evinced,  in  answering  their  numerous  in- 
quiries, a  promptitude  and  politeness  which  merit  their  warm  thanks,  and  which 
they  are  pleased  to  have  this  opportunity  of  acknowledging.* 

It  has  not  been  deemed  necessary  to  follow  the  example  of  the  British  Dispensa- 
tories, by  inserting  into  the  work  a  treatise  upon  chemistry,  under  the  name  of  Ele- 
ments of  Pharmacy.  Such  a  treatise  must  necessarily  be  very  meagre  and  imperfect ; 
and,  as  systems  of  chemistry  are  in  the  hands  of  every  physician  and  apothecary, 
would  uselessly  occupy  the  place  of  valuable  matter  of  less  easy  access. 

The  authors  may,  perhaps,  be  permitted  to  observe,  in  relation  to  themselves, 
that  they  have  expended  much  time  and  labor  in  the  preparation  of  the  work ;  have 
sought  diligently  for  facts  from  every  readily  accessible  source ;  have  endeavored,  by 
a  comparison  of  authorities,  and  a  close  scrutiny  of  evidence,  to  ascertain  the  truth 
whenever  practicable ;  and  have  exerted  themselves  to  the  extent  of  their  abilities 
to  render  the  Dispen-satory  worthy  of  public  approbation,  both  for  the  quality  and 
quantity  of  its  contents,  and  the  general  accuracy  of  its  statements.  They  are 
conscious,  nevertheless,  that,  in  so  great  a  multiplicity  of  details,  numerous  errors 
and  deficiencies  may  exist,  and  that  the  faults  of  undue  brevity  in  some  cases,  and 
prolixity  in  others,  may  not  have  been  entirely  avoided ;  but  they  venture  to  hope 
that  a  candid  public  will  make  all  due  allowances ;  and  they  take  the  liberty  to 
invite,  from  all  those  who  may  feel  interested  in  the  diflFusion  of  sound  pharmaceuti- 
cal knowledge,  the  communication  of  friendly  suggestions  or  criticisms  in  relation 
to  the  objects  and  execution  of  the  work. 

Philadelphia,  January,  1833. 

*The  authors  deem  it  proper  to  state  that  they  are  peculiarly  indebted  for  assistance  to  Mr. 
Daniel  B.  Smith,  president  of  the  Philadelphia  College  of  Pharmacy,  to  whom,  besides  much  impor- 
tant information  in  relation  to  the  various  branches  of  the  apothecary's  business,  they  owe  the 
prefatory  remarks  on  Pharmacy  which  are  placed  at  the  commencement  of  the  second  part  of  the 
work,  and  the  several  articles,  in  the  Materia  Medica,  upon  Leeches,  Carbonate  of  Magnesia,  and 
Sulphate  (if  Magnesia. 
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Just  fifty  years  have  gone  by  since  Dr.  Geo.  B.  Wood  penned  the  preface  to  the 
first  edition  of  the  United  States  Dispensatory.  Written  from  a  sense  of  duty,  and 
in  the  earnest  belief  that  to  obtain  the  acceptance  of  the  newly  born  United  States 
Pharmacopceia  by  the  American  professions  of  Medicine  and  Pharmacy  a  standard 
commentary  was  necessary,  the  book  achieved  a  success  which,  to  its  authors,  was  as 
unexpected  as  it  was  gratifying.  During  the  half-century  that  has  elapsed,  the  work 
has  passed  through  fourteen  editions ;  revolutions  have  swept  over  science,  the  fate 
that  awaits  all  men  has  come  to  the  authors ;  and  yet,  with  a  steadiness  that  is  un- 
rivalled in  medical  literature,  the  United  States  Dispensatory  has  maintained  its 
supremacy,  until  the  copies  of  it  which  have  been  sold  are  to  be  numbered  by  the 
hundreds  of  thousands,  and  wherever  the  English  language  leads,  it  follows.  Even 
in  the  last  years,  when  it  was  sorely  in  need  of  revision,  the  demand  for  it  has  not 
perceptibly  diminished.  Such  success  as  this  must  depend  upon  extraordinary  qual- 
ities in  the  book.  Thoroughness,  accuracy,  and  completeness  undoubtedly  have  had 
much  to  do  with  the  result,  but  we  conceive  that  the  pre-eminent  usefulness  of  the 
Dispensatory  has  rested  largely  upon  the  peculia"  ability  of  its  authors  to  perceive 
what  facts  are  useful  and  essential  to  a  subject,  and  upon  their  judgment  and  skill  in 
utilizing  and  setting  forth  these  facts. 

In  attempting  the  revision  of  a  book  which  has  become  so  necessary  to  the 
American  professions,  the  editors  have  fully  comprehended  the  difficulties  and 
the  importance  of  their  task.  They  all  have  had  the  experience  and  the  peculiar 
growth  in  the  power  of  appreciating  the  proportionate  fitness  and  importance  of 
facts,  which  come  with  successive  years  of  active  life  as  a  teacher.  One  of  them 
has  had  the  good  fortune  to  have  worked  through  the  revisions  of  three  editions 
under  the  rigid  discipline  of  Dr.  Geo.  B.  Wood,  and  to  have  become  thoroughly 
familiar  with  his  methods,  not  only  of  work,  but  also  of  thought,  and  with,  the  princi- 
ples which  in  his  mind  were  essential  to  the  building  up  of  the  Dispensatory,  The 
editors  come,  therefore  to  the  work  not  without  some  especial  preparation.  More- 
over, for  the  first  time  in  the  history  of  the  volume,  the  original  plan  of  Dr.  Geo. 
B.  Wood  of  having  three  editors,  one  for  each  branch  of  the  subject-matter,  has 
been  realized. 

It  is  evident  that  in  the  revision  of  a  book  with  a  history  like  that  of  the  present 
the  changes  should  be  as  few  as  possible.  The  editors  have  constantly  borne  this 
principle  in  mind,  but  circumstances  have  forced  them,  whilst  strenuously  endeavor- 
ing to  retain  the  characteristics  and  essential  features  of  the  work,  in  great  part  to 
remodel  it.  The  alteration  in  the  plan  of  the  Pharmacopceia  has  necessitated  a 
parallel  change  in  the  Dispensatory.  The  first  and  second  parts  have  therefore  been 
alphabetically  collated  and  formed  into  Part  I.  of  the  present  edition.  Part  III.  of 
former  editions  has  been  kept  isolated  as  Part  II. ;  because  were  it  not  for  the  great 
gain  of  space  achieved  by  the  use  of  the  small  type,  two  volumes  would  be  required 
to  contain  the  material  now  compressed  between  a  single  pair  of  covers.     The 
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amount  of  new  matter  added  at  this  revision  may  be  judged  of  from  the  fact  that 
whilst  in  the  index  of  the  fourteenth  edition  there  were  about  eleven  thousand 
references,  in  the  present  index  there  are  more  than  sixteen  thousand  titles,  in- 
cluding in  these,  however,  German  and  French  synonymes,  never  before  indexed. 
Part  III.  of  the  present  volume  contains  a  revision  of  the  Appendix  of  former 
editions,  with  various  miscellaneous  new  matter. 

When  the  fourteenth  edition  of  the  Dispensatory  was  published.  Dr.  Geo.  B.  Wood 
was  nearly  eighty  years  of  age,  and,  although  he  sympathized  with  the  move- 
ment which  has  resulted  in  putting  therapeutics  upon  the  firm  foundation  of  physio- 
logical rationalism,  he  could  not  fully  apprehend  the  changes  which  had  occurred  in 
therapeutical  methods  during  the  previous  decade.  Consequently,  in  most  of  the 
more  important  articles  the  sections  treating  of  Medical  Properties  and  Uses  have 
had  to  be  rewritten.  The  revision  of  these  sections,  as  well  as  of  the  Botany  and 
Vegetable  Materia  Medica,  has  fallen  to  the  senior  editor,  Prof.  H.  C.  Wood. 

The  progress  of  the  last  decade  has  necessitated  important  changes  in  those 
sections  of  the  Dispensatory  which  treat  of  Pharmaceutical  Chemistry,  whilst  the 
Pharmacy  of  the  present  edition  is  almost  entirely  new.  This  part  of  the  revision 
has  been  performed  by  Prof.  Jos.  P.  Remington,  by  whose  calculations  the  oflBcinal 
formulae  have  been  adapted  to  the  use  of  those  pharmacists  who  prefer  the  system 
of  measuring  liquids.  The  alternative  formulas  have  been  carefully  tested  in  practice, 
and  we  believe  that  they  will  serve  a  useful  purpose,  during  the  transition  stage, 
caused  by  the  adoption  of  the  principle  of  parts  hy  weight. 

Dr.  Franklin  Bache  died  in  1864,  at  the  time  when  the  agitation  was  com- 
mencing in  chemical  science  which  has  ended  in  the  received  nomenclature  and 
theory.  Since  the  death  of  its  chemical  author  the  portions  of  the  Dispensatory 
especially  within  his  province  have  had  no  proper  revision  and  adaptation  to  the 
needs  of  the  day.  All  of  the  Theoretical  Chemistry  of  the  volume  has,  therefore, 
had  to  be  reproduced.  This  part  of  the  work,  with  the  Toxicology,  has  been  allotted 
to  Prof.  S.  P.  Sadtler;  and  we  believe  that  in  all  points  the  Dispensatory  now 
represents  the  latest  solid  achievements  of  chemical  science. 

It  seems  proper  to  call  attention,  as  novel  features  of  the  fifteenth  edition,  to  the 
indication  of  the  pronunciation  of  the  officinal  titles  by  diacritical  marks ;  to  the 
complete  list  of  analyses  of  American  Mineral  Springs,  as  far  as  they  have  been  pub- 
lished, with  a  number  of  analyses  of  European  Springs  of  note ;  and  to  the  illus- 
trations. The  drug  illustrations  are,  with  three  minor  exceptions,  original ;  and  the 
very  accurate  representations  of  microscopical  sections  will,  we  believe,  be  of  service 
to  students  of  structural  characteristics. 

In  conclusion,  it  seems  but  right  to  state  that  the  revision  has  been  performed 
slowly  and  with  great  care,  occupying  most  of  the  spare  moments  of  the  editors 
during  the  last  three  years.  The  present  volume  may  very  justly  be  looked  upon 
as  a  new  book,  founded  upon  the  old  United  States  Dispensatory.  The  editors 
have  no  overweening  sense  of  their  ability :  they  recognize  profoundly  the  im- 
mense responsibility  that  has  been  laid  upon  them ;  but  they  ask  a  favorable  con- 
sideration for  their  work,  because 'with  all  patience  and  toil,  and  with  the  love  of 
their  labor,  they  have  honestly  striven,  so  far  as  in  them  lay,  to  make  the  new 
United  States  Dispensatory  worthy  of  the  time  when  it  was  universally  recog- 
nized as  the  supreme  treasure-house  of  pharmacological  lore. 
PHiLADELriiiA,  January,  1883. 


ABBREVIATIONS. 


At.  TT*.— Atomic  Weight. 
Arab. — Arabic. 
B. — Baurue's  Hydrometer. 
Br. — The    Britiah  Pharmacopoeia,   1867,  and 
Supplement. 

B.  &  T. — Bentley  A  Trimen's  Medicinal  Plants. 

C.c. — Cubic  centimetre. 

Codex. — The  French  Pharmacopoeia. 

De  Cand.—Be  Candolle. 

/';•.— French. 

G. — German. 

Gen.  Ch. — Generic  Character. 

Gm. — Gramme. 

It. — Italian. 

Juiis. — Ju3sieu. 

Linn. — Linnaeus. 


m.m. — Millimetre. 

Mol. — Molecule. 

Mol.   Vr?.— Molecular  Weight. 

Nut.  Ord. — Natural  Order. 

Off.  Prep. — Officinal  Preparations. 

Off.  Syii. — Ofl5ciiil  Synonymes. 

P.  G. — The  German  Pharmacopoeia. 

Pharm.  U»eg. — Pharmaceutical  Uses. 

Sp.  Gr. — Specific  Gravity. 

Sp. — Spanish. 

U.  S. — The  Pharmacopoeia  of  the  United 
States,  1880. 

Willd.  Sp.  Plant. — Willdenow's  edition  of  the 
Species  Plantarum  of  Linnaeus. 

Woodv.  Med.  Bot. — Woodville's  Medical  Bot- 
any, 2d  edition. 


JOURNALS  FREQUENTLY  REFERRED  TO  IN  THE  \YORK. 


A.  J.  P. — American  Journal  of  Pharmacy.       | 

Am.  Journ.   Med.  Sci. — American  Journal  of 
Medical  Science. 

Amer.  Pract. — American  Practitioner.  ! 

Ann.  d.  Chem. — Liebig's  Anualen  der  Chemie. ! 

Ann.  de  Thenip. — Annuaire  ile  Thcnipeutique. 

Ann.    Ch.    Phys. — Annates    de    Chimie   et   de 
Physique.  j 

Archie  d.  Pharm. — Archiv  der  Pharmacie. 

Arch iv  fur  Exp.   Path,   nnd   Therap. — Archiv 
fur  Experimentalische  Pathologic  und  Therap. 

Arch.  Gen. — ,\rchive  G6nerale. 

Ber.  d.  Chem.  Get. — Berichte  der  Deutscheni 
Chemischen  Gesellschaft.  I 

Ber.  Klin.  Woch. — Berliner  Elinische  Wochen- 1 
schrift.  I 

Bi>it.  Med.  and  Surg.  Journ. — Boston  Medical 
and  Surgical  Journal.  j 

Bitch.  Neu.  Rep. — Buchner's  Neues  Reperto- 
rium. 

Can.  Pharm.  Journ. — Canadian  Pharmaceutical 
Journal. 

Cent,  fur  Chir. — Centralblatt  fiir  Chirurgie. 

Chem.  and  Drug. — Chemist  and  Druggist  (Lon- 
don). 

Chem.  News. — Chemical  News  (London). 

Compt.  -  Rend. — Comptes  -  Rendus     hebdoma- 
daires  des  Seances. 

Drug.  Girc. — Druggist's  Circular. 

Ed.  Med.  Journ. — Edinburgh    Medical   Jour- 
nal. 


Jahresb. — Jahresberichte  ( DragendorfTs). 

Journ,  App.  Chem. — Journal  of  Applied  Chem- 
istry. 

■Journ.  Chem.  Soc. — Journal  of  Chemical  So- 
ciety (London). 

.Journ.  de  Pharm.  d'Ancers. — Journal  de  Phar- 
macie (Antwerp). 

Jouni.  de  Pharm.  et  de  Chim. — Journal  de 
Pharmacie  et  de  Chimie. 

Journ.  fiir  Prakt.  Chem. — Journal  fUr  Prak- 
tische  Chemie. 

Med.  T.  and  <?.— Medical  Times  and  Gazette. 

N.  R. — New  Remedies. 

Neuest.  Erjind.  und  Erf. — Neueste  Erfindungen 
und  Erfahrungen. 

Pet.  Med.  Zeit. — Petersburgh  Medicinische 
Zcitschrift. 

Pharm.  Cent. — Pharmaceutische  CentrMlhalle. 

P.  J.  Tr. — Pharmaceutical  Journal  und  Trans- 
actions (London). 

Pharm. — Chicago  Pharmacist. 

Pharm.  Zeit. — Pharmaceutische  Zeitung. 

Proc.  A.  P.  A. — Proceedings  American  Phar- 
maceutical Association. 

Pogg.  .\nn. — Poggendorrs  Annalen. 

Prog.  Med. — Progres  M^dicale. 

Repert.  de  Pharm. — Repertoire  de  Pharmacie. 

Zeitx./ur  Aiialyl.  Chem. — Zeitschrift  fiir  Ana- 
lytische  Chemie. 

ZeitH.  Oest.  Apoih.  Ver. — Zeitschrift  des  Oester- 
reichische  Apotheker  Verein. 


EXPLANATORY   KEY   TO   THE   PRONUNCIATION. 

The  introduction  of  diacritical  marks  to  indicate  the  pronunciation  of  the  officinal  titles  in  this 
work  requires  the  insertion  of  a  key  to  make  them  intelligible.  The  system  in  use  in  Worcester's 
Dictionary  has  been  adopted. 

I  long,  as  in  pine. 
I  short,  as  in  pin. 
I  obscure,  as  in  peril. 
I  like  long  e,  as  in  mien. 
I  obtuse,  as  in  sir. 


A  long,  as  in  fate. 

A  short,  as  in  f&t. 

A  obscure,  as  in  abide. 

A  long  before  r.  as  in  fare. 

A  Italian  or  grave,  as  in  far. 

A  intermediate,  as  in  fast. 

A  broad,  as  in  fall. 


U  long,  as  in  tube. 

V  short  as  in  bat. 
U  obscure,  as  in  suppose. 
U  as  in  annual. 
U  obtuse,  as  in  bftU. 

tr  short  and  obtuse,  as  in  biir. 

V  long  and  close,  as  in  rule. 


E  long,  as  in  mete. 
E  short,  as  in  met. 
E  obscure,  as  in  othgr. 
E  like  a,  as  in  heir, 
E  obtuse,  as  in  her. 


6  long,  as  in  hope. 

5  short,  as  in  nut. 

O  obscure,  as  in  arb9r. 

O  long,  and  close  as  in  m3ve. 

O  broad,  as  in  nijr. 

O  like  short  &,  as  in  son. 


(J  soft,  like  8. 

e  hard,  like  k. 

9  like  j. 

G  bard,  as  in  give. 

§  like  z. 

Y  like  I. 


THE 

DISPENSATORY 


OF 


THE  UNITED  STATES. 


PART   I. 


The  United  States  Dispensatory  may  very  properly  be  considered  as  a  commentary 
upon  the  United  States  and  British  Pharmacopoeias.  Formerly  the  United  States 
Pharmacopoeia  was  arranged  in  two  distinct  divisions,  under  the  respective  headings 
of  Materia  Medica  and  Preparations.  At  the  late  revision,  for  very  sufficient 
reasons,  this  arrangement  of  the  Pharmacopoeia  was  abandoned,  and  crude  drugs, 
with  their  preparations,  were  collated  in  alphabetical  order.  In  its  previous  editions 
the  Dispensatory  has  conformed  with  the  United  States  Pharmacopoeia,  Part  I.  and 
Part  II.  corresponding  respectively  to  the  Materia  Medica  and  the  Preparations  of 
the  national  standard.  In  order  to  maintain  the  principle  of  conformity  it  has  been 
necessary  to  rearranire  the  Dispensatory,  and  to  combine  two  parts  into  one,  which 
should  contain  all  the  officinal  drugs  and  preparations  in  alphabetical  sequence.  The 
editors  of  the  book  have  also  allowed  to  remain  in  this  section  or  division  a  few  very 
important  substances  which  are  not  at  pres  nt  officinal.  Part  II.  of  the  present 
volume  corresponds  to  Pari  III.  of  previous  editions  of  the  Dispensatory.  In  it 
are  embraced  remedies  which  are  not  officinal,  but  which  still  are  worthy  of  notice 
in  a  work  of  encyclopaedic  character.  Part  III.  of  this  edition  of  the  Dispensatory 
in  a  measure  replaces  the  Appendix  of  former  editions.  In  it  are  considered  Testa 
and  Test-Solutions  of  the  two  Pharmacopoeias,  "Weights  and  Measures,  the  Art  of 
Prescribing  Medicines,  and  other  cognate  miscellaneous  matters. 

There  can  be  no  question  as  to  the  superiority  of  the  alphabetical  arrangement  of 
drugs  in  a  book  of  reference  such  as  the  present.  Their  scientific  classification  belongs 
to  works  which  treat  of  them  rather  in  their  relations  than  their  essential  properties ; 
and  difiFerent  systems  have  been  adopted,  according  to  the  set  of  relations  towards 
which  the  mind  of  the  author  has  been  especially  directed.  Thus,  the  naturalist 
classifies  them  according  to  the  affinities  of  the  several  objects  in  nature  from  which 
they  are  derived  ;  the  chemist,  according  to  their  composition  ;  the  practitioner  of 
medicine,  according  to  their  eflfects  upon  the  system  in  a  state  of  health  and  disease. 
In  the  present  imperfect  state  of  our  knowledge,  any  attempt  at  a  rigidly  scientific 
physiological  classification  of  drugs  must  prove  abortive.  A  number  of  such  classi- 
fications have,  however,  been  made,  and  may  be  considered  more  or  less  useful  aids 
to  memory ;  and  as  the  terms  by  which  the  physiological  and  therapeutical  efi"ects 
of  remedies  are  expressed  are  also  the  titles  of  classes  to  which  the  medicines  be- 
long, it  will  not  be  amiss  to  present  the  reader  with  the  outlines  of  a  system  of 
classification,  by  consulting  which  he  will  be  enabled  to  ascertain  the  precise  mean- 
ing attached  to  the  terms  employed  in  this  book  to  designate  the  peculiar  action  of 
different  medicinal  substances. 
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Remedies  are  divided  into  general  and  local ;  the  former  acting  on  the  whole 
system,  the  latter  on  particular  parts  or  organs. 

I.  General  Remedies  include  1,  Astringents,  or  substances  which  call  in  play 
the  vital  activities  of  the  tissues  in  such  a  way  as  to  cause  contraction  and  condensa- 
tion of  the  part ;  2,  Tonics,  or  substances  which  are  used  to  directly  or  indirectly 
increase  the  power  of  the  organism  by  stimulating  or  aiding  in  its  nutritive  pro- 
cesses. Such  are.  Simple  Bitters,  which  possess  no  other  property  than  that  of 
stimulating  the  stomach  and  increasing  digestive  activity ;  Aromatics,  which  are 
still  more  stimulant  to  the  gastro-intestinal  mucous  membrane,  but  less  permanent 
in  their  influence,  and  which  all  contain  a  volatile  oil;  Alineral  Tonics,  which  all 
possess  more  or  less  peculiar  properties ;  3,  CardiacStimulants  ;  and,  4,  Cardiac 
Sedatives,  including  drugs  which  are  employed  respectively  to  increase  and  decrease 
the  force  of  the  circulation  by  acting  upon  the  heart  and  vaso-motor  system ;  5,  Anti- 
spasmodics, or  Nervous  Stimulants,  which,  with  a  slight  general  stimulant 
power,  exert  a  peculiar  influence  over  the  nervous  system,  exhibited  in  the  relaxa- 
tion of  hysterical  spasm,  the  calming  of  nervous  irritation,  etc.,  without  any  special 
and  decided  tendency  to  the  brain ;  6,  Analgesics,  remedies  which  are  used  to 
overcome  pain,  by  an  action  upon  the  nervous  system  ;  7,  Mydriatics,  or  sub- 
stances which  dilate  the  pupil,  and  mostly  also  act  as  peculiar  stimulants  to  the  so- 
called  sympathetic,  i.e.,  vaso-motor,  nervous  system ;  8,  Anaesthetics,  gaseous 
bodies  or  vapors  employed  to  produce  surgical  anassthesia ;  9,  ExciTO-MoTORS, 
and,  10,  Depresso-Motors,  used  respectively  for  augmenting  or  diminishing  the 
activity  of  the  spinal  or  peripheral  motor  apparatus;  11,  Alteratives,  medicines 
employed  to  modify  the  nutritive  processes  of  the  body  when  in  a  diseased  condition. 

II.  Local  Remedies  may  be  divided  into  four  sections :  a,  Those  affecting  the 
function  of  a  part,  namely,  1,  Emetics,  which  act  on  the  stomach,  producing 
Tomiting;  2,  Cathartics,  which  act  on  the  bowels,  producing  a  purgative  efi'ect; 

3,  Diuretics,  which  act  on  the  kidneys,  producing  an  increased  flow  of  urine ; 

4,  Antilithics,  which  act  on  the  same  organs,  preventing  the  formation  of  calcu- 
lous matter ;  5,  Diaphoretics,  which  increase  the  cutaneous  discharge ;  6,  Ex- 
pectorants, which  augment  the  secretion  from  the  pulmonary  mucous  membrane, 
or  promote  tlie  discharge  of  the  secreted  matter ;  7,  Cholagogues,  which  increase 
the  flow  of  bile ;  8,  Emmenagogues,  which  excite  the  menstrual  secretion ;  9, 
Uterine  Motor-Stimulants,  or  Oxytocics,  which  specially  promote  uterine 
contraction;  10,  Sialagogues,  which  increase  the  flow  of  saliva;  and,  11,  Er- 
RHINES,  which  increase  the  discharge  from  the  mucous  membrane  of  the  nostrils : 
h,  Those  affecting  the  organization  of  a  part,  including  1,  RUBEFACIENTS,  which 
produce  redness  and  inflammation  of  the  skin ;  2,  Epispastics  or  Vesicatories, 
which  produce  a  serous  discharge  beneath  the  cuticle,  forming  a  blister ;  and,  3, 
Escharotics  or  Caustics,  which  destroy  the  life  of  the  part  upon  which  they 
act:  c,  Those  operating  hy  a  mechanical  agency,  consisting  of  1,  Demulcents, 
which  lubricate  the  surface  to  which  they  are  applied,  and  prevent  the  contact  of 
irritating  substances,  or  mingle  with  these  and  diminish  their  acrimony  ;  2,  Emol- 
lients, which  serve  as  vehicles  for  the  application  of  warmth  and  moisture  ;  and,  3, 
Protectives,  which  operate  by  excluding  the  air:  d,  Those  which  act  on  extra- 
neous matters  contained  within  the  organs,  including  1,  Antacids,  which  neutralize 
acid,  whether  existing  in  the  alimentary  canal,  or  circulating  with  the  blood ;  2, 
Absorbents,  which  absorb,  and  thus  in  some  degree  counteract  certain  irritant 
or  poisonous  substances ;  3,  Solvents,  which  promote  the  solution  of  indigestible 
matters  in  the  stomach ;  4,  Anthelmintics,  which  destroy  worms,  or  expel  them  from 
the  bowels  ;  and,  5,  Disinfectants,  which  destroy  or  prevent  noxious  and  offensive 
effluvia,  and  counteract  other  injurious  influences  originating  in  animal  or  vegetable 
decomposition,  including  Antizymotics,  which  destroy  or  render  inert  all  micror 
scopic  organized  beings  which  are  hostile  to  human  health  by  promoting  the  fer- 
menting processes. 

It  is  believed  that  all  substances  employed  as  medicines,  with  the  exception  of  a 
very  few  which  are  so  peculiar  in  their  action  as  scarcely  to  admit  of  classification, 
may  be  distributed  without  violence  among  the  above  classes.     Some  substances, 
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however,  in  addition  to  the  properties  of  the  classes  to  which  they  are  severally 
attached,  possess  others  in  common,  which  give  them  practical  value,  and  authorize 
their  association  in  distinct  groups,  not  recognized  in  the  system  of  classification, 
but  constantly  referred  to  in  medical  language.  Thus,  we  have  Refrigerants, 
which;  when  internally  administered,  diminish  animal  temperature ;  and  Carmina- 
tives, which,  by  promoting  contraction  in  the  muscular  coat  of  the  stomach  and 
bowels,  cause  the  expulsion  of  flatus.  It  is  customary,  moreover,  to  attach  distinct 
names  to  groups  of  remedies,  with  reference  to  certain  eflFects  which  are  incident  to 
the  properries  that  serve  to  arrange  them  in  some  more  comprehensive  class.  Thus, 
N.ARCOTics  are  remedies  which  have  a  sedative  influence  upon  the  nervous  system. 
They  frequently  promote  sleep,  relieve  pain,  and  produc*e  insensibility,  and.  in  rela- 
tion to  these  properties,  are  called  Soporifics.  Anodynes  or  Analgesics,  and 
Anaesthetics;  and  various  medicines,  which,  by  diversified  modes  of  action,  serve 
to  remove  chronic  inflammation  and  enlargements  of  the  glands  or  viscera,  are  called 
Deobstruents.  These  terms  are  occasionally  employed  in  the  following  pages,  and 
are  here  explained,  in  order  that  the  sense  in  which  we  use  them  may  be  accurately 
understood. 
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ABSINTHIUM.  U.S.   Wormwood. 

(AB-SIN'THI-CM.) 

The  leaves  and  tops  of  Artemisia  Absinthium.  Linn^.  (Nat.  Ord.  Compoa- 
itse.)   U.S. 

Herba  8.  Summitates  Absinthii ;  Absinthe  commune,  Grand  Absinthe,  Armoise  am^re,  Fr.; 
Gemeiner  Wermuth,  G.;  Assenzio,  It. ;  Artemisio  Axenjo,  Sp. 

Gen.  Ch.  Receptacle  sub-villous,  or  nearly  naked.  Seed-down  none.  Calyx 
imbricate,  with  roundish  converging  scales.      Corollas  of  the  ray  none.    Willd. 

Several  species  of  Artemisia  have  enjoyed  some  reputation  as  medicines.  The 
leaves  of  A.  Ahrotanum,  or  southernwood,  have  a  fragrant  odor,  and  a  warm,  bitter, 
nauseous  taste,  and  were  formerly  employed  as  a  tonic,  deobstruent,  and  anthel- 
mintic. Similar  virtues  have  been  ascribed  to  A.  Santonica.  A.  pontica  has  been 
occasionally  substituted  for  common  wormwood,  but  is  weaker.  A.  vulgaris,  or 
mvffwort,  formerly  enjoyed  considerable  reputation  as  an  emmenagogue,  and  has 
been  used  in  Germany  in  epilepsy.  Along  with  assafetida  it  is  also  sometimes  given 
in  chorea  and  in  amenorrhoea.  A.  Ludoviciana,  a  native  of  the  southwestern  regions 
of  the  U.  States,  is  thought,  when  applied  to  the  head  in  the  state  of  infusion,  to 
favor  the  growth  of  the  hair.  (Maisch,  A.  J.  P.,  1872,  p.  106.)  In  China,  moxa  is 
said  to  be  prepared  from  the  leaves  of  A.  Qu'nensis  and  A.  Indica.  The  medicine 
known  in  Europe  by  the  name  of  wormseed  is  the  product  of  different  species.  The 
only  species  which  requires  particular  description  here  is  A.  Absinthium. 

Artemisia  Absinthium.  Willd.  Sp.  Plant,  iii.  1844  ;  Woodv.  JUed.  Bot.  p.  54,  t.  22. 
Wormwood  is  a  perennial  plant,  with  branching,  round,  and  striated  or  furrowed 
stems,  which  rise  two  or  three  feet  in  height,  and  are  panicled  at  their  summit.  The 
lower  portion  of  the  stem  lives  several  years,  and  annually  sends  up  herbaceous  shoots, 
which  perish  in  the  winter.  The  radical  leaves  are  triply  piunatifid,  with  lanceolate, 
obtuse,  dentate  divisions ;  those  of  the  stem,  doubly  or  simply  pinnatifid,  with  lan- 
ceolate, somewhat  acute  divisions ;  the  floral  leaves  are  lanceolate ;  all  are  hoary. 
The  flowers  are  of  a  brownish  yellow  color,  hemispherical,  pedicelled,  nodding,  and 
in  erect  racemes.  The  florets  of  the  disk  are  numerous,  those  of  the  ray  few.  The 
plant  is  a  native  of  Europe,  where  it  is  also  cultivated.  It  is  among  our  garden 
herbs,  and  has  been  naturalized  in  the  mountainous  districts  of  New  England.  The 
leaves  and  flowering  summits  are  employed ;  the  larger  parts  of  the  stalk  being  re- 
jected. They  should  be  gathered  in  July  or  August,  when  the  plant  is  in  flower. 
They  preserve  their  peculiar  sensible  properties  long  when  dried. 

"  Leaves  about  two  inches  (5  cm.)  long,  hoary,  silky,  pubescent,  petiolate, 
roundish,  triangular  in  outline,  pinnately  two-  or  three-cleft,  with  the  segments  lan- 
ceolate, the  terminal  one  spatulate,  bracts  three-cleft  or  entire ;  heads  numerous, 
Bubglobose,  with  numerous  small,  pale-yellow  florets,  all  tubular  and  without  pap- 
pus ;  odor  aromatic  ;  taste  persistently  bitter,"  U.  S.  Wormwood  yields  by  distil- 
lation a  volatile  oil  (oleum  absinthii),  usually  dark  green,  sometimes  yellow  or 
brownish,  having  a  strong  odor  of  the  plant,  an  acrid  peculiar  taste,  and  the  sp.  gr. 
0-972.  It  is  sometimes  adulterated  with  alcohol,  oil  of  turpentine,  etc.,  which  lessen 
its  specific  gravity.  According  to  C.  R.  A.  Wright,  the  oil  is  chiefly  composed  of 
absinthol,  which  has  a  specific  gravity  0-926,  composition  Cj^HmO,  boiling  point  of 
200°  C.  (392°  F.)  to  205°  C,  is  isomeric  with  myristicol,  and  when  heated  with  phos- 
phorus pentasulphide  or  zinc  chloride  is  split  into  cymene  (C,(,H,  J  and  a  resinous 
substance.  The  portion  of  absinthol  which  does  not  distil  over  at  about  200°  C.  con- 
sists chiefly  of  the  coloring  principles  azulene  of  Piesse  and  coendein  of  Gladstone 
(Journ.  Chevi.  Soc,  Jan.  1874).  The  dried  herb  yields  much  more  oil  than  the 
fresh.  The  other  constituents,  according  to  Braconnot,  are  a  very  bitter  and  an 
almost  insipid  azotized  matter,  an  excessively  bitter  resinous  substance,  chlorophyll, 
albumen,  starch,  saline  matters,  and  lignin  ;  malic  and  acetic  acids  are  also  said  to  be 
present.  The  cold  infusion  becomes  olive-green  and  turbid  on  the  addition  of  ferric 
chloride,  indicating  the  probable  existence  of  a  little  tannic  acid.  (Pereira.)  The 
absinthic  acid  found  by  Braconnot  is  said  to  be  succinic  acid.  Caventou  obtained  the 
bitter  principle  absinthinm  an  impure  condition.  (See  U.  S.  D.,  14th  ed.,  p.  5.)    Dr. 
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E.  Luck  prepared  pure  absinthin  in  1851.  {A,  J.  P.,  xxiii.  358.)  A.  Kromayer 
(^Arch.  Pharm.  (2),  cviii.  129)  considers  absinthin  an  aldehyd.  and  assigns  to  it  the 
formula  C^Hj^Og  -j-  H,0.  He  prepared  it  by  exhausting  the  dry  herb  with  hot  water, 
evaporating  the  decoction,  absorbing  the  bitter  principle  with  animal  charcoal,  extract- 
ing with  alcohol,  partially  purifying  with  lead  acetate,  precipitating  with  tannin,  dis- 
solving the  precipitate  in  alcohol,  mixing  with  lead  oxide,  treating  the  dry  residue 
with  alcohol,  filtering,  and  evaporating  to  dryness.  The  old  salt  of  icomncood  (sal 
absinth u')\f as  impure  carbonate  of  potassium,  obtained  from  the  ashes  of  the  plant. 

Medical  Properties  and  Uses.  Wormwood  was  known  to  the  ancients.  It  is 
highly  tonic,  and  formerly  enjoyed  great  reputation  in  debility  of  the  digestive 
organs,  and  of  the  system  generally.  Before  the  introduction  of  Peruvian  bark,  it 
was  much  used  in  the  treatment  of  intermittents.  It  has  also  been  supposed  to 
possess  anthelmintic  virtues.  At  present,  however,  it  is  little  used  in  regular  practice 
on  this  side  of  the  Atlantic.  It  is  undoubtedly  capable  of  causing  headache  and  other 
nervous  disorders.  The  volatile  oil  in  sufficient  dose  is  a  violent  narcotic  poison.  In 
dogs  and  rabbits  from  thirty  to  fifty  drops  (1  •5-3-2  C.c.)  of  it  cause  trembling,  stupor, 
hebetude,  and  it  may  be  insensibility ;  one  to  two  drachms  (3-75-7-5  C.c.)  of  it,  vio- 
lent epileptiform  convulsions,  with  involuntary  evacuations,  unconsciousness  and 
stertorous  breathing,  which  may  or  may  not  end  in  death.  (Marc^,  Bull.  Thirap., 
Mai,  1864;  Magnan,  V  Union  Med.,  Aout,  186-4;  Amory,  Bast.  Med.  and  Surg. 
Joum.,  March,  1868,  p.  S3.)  In  man  the  oil  acts  similarly  ;  a  half-ounce  (C.c.  15) 
of  it  caused,  in  a  male  adult,  insensibility,  convulsions,  foaming  at  the  mouth,  and 
a  tendency  to  vomit ;  though  the  patient  recovered  under  the  use  of  emetics,  with 
stimulants  and  demulcents.  (^Lancet,  Dec.  6,  1862.)  In  large  doses,  wormwood 
irritates  the  stomach,  and  excites  the  circulation.  The  herb  is  sometimes  applied 
externally,  by  way  of  fomentation,  as  an  antiseptic  and  discutient.  The  dose  in 
substance  is  from  one  to  two  scruples  (1  •3-2-6  Gm.) ;  of  the  infusion,  made  by 
macerating  an  ounce  in  a  pint  of  boiling  water,  from  one  to  two  fluidounces 
(30-60  C.c).  The  decoction  is  less  actively  narcotic  than  the  infusion,  owing 
to  the  dissipation  of  the  volatile  oil  during  boiling.* 

Off.  Prep.  Vinum  Aromaticum. 

ABSTRACTA.    Abstracts. 

(AB-STIlXCT.\.) 

This  new  class  of  preparations  I?  introduced  for  the  first  time  into  the  Pharma- 
copoeia. Their  introduction  grows  out  of  the  necessity  for  convenient  and  reliable 
solid  preparations  which  bear  a  definite  relation  to  the  drug.  Powdered  estn^cts  have 
been  found  in  commerce  for  many  years,  but,  as  usually  furnished,  are  objection- 
able preparations,  owing  to  the  injurious  loss  of  strength  resulting  from  the  heating 
during  desiccation,  and  to  their  proneness  to  absorb  moisture  and  become  subsequently 
a  hard,  solidified  mass  in  the  dispensing  bottle.  Among  the  advantages  possessed  by 
abstracts  is  that  their  strength  bears  a  uniform  relation  with  the  drug,  {he  fluid 
extract,  and  frequently  with  the  tincture.  They  are  in  every  case  twice  as  strong  as  the 
drug  or  fluid  extract,  and  about  ten  times  the  strength  of  the  tincture  ;  the  heat  em- 
ployed in  evaporating  does  not  exceed  50°  C.  (122°  F.),  and  the  caramel-like  odor, 

*  Ahtinihe.  Under  this  name,  a  Hqneur  is  mnch  used  in  France,  consisting  essentially  of  an  alco- 
holic solution  of  oil  of  wormwood  containing  some  alcoholic  extract  of  angelica,  anise,  and  marjoram. 
The  preparation,  if  manipulated  properly,  possesses  naturally  a  bright-green  color,  but  artificial  col- 
oring is  often  resorted  to,  and  indigo,  turmeric,  cupric  acetate,  and  antimonious  chloride  hare  been 
used  to  produce  the  proper  shade.  According  to  the  French  law  of  1872,  the  oil  and  other  concen- 
trated preparations  of  absinthe  can  be  sold  only  by  pharmacists,  and  by  them  only  on  prescription. 
It  has  for  some  time  been  noticed  that  the  effects  of  this  liqueur  differ  essentially  from  those  of  pure 
alcoholic  drinks,  constituting  a  series  of  symptoms  which  has  been  designated  as  altiutkifm.  From 
a  case  recordetl  by  M.  Magnan,  in  which  the  patient,  having  habituated  himself  to  the  use  of  brandy, 
and  afterwards  substituted  ahuinthe,  gave  an  opportunity  of  comparing  the  effects  of  the  two  kinds 
of  drink,  it  appears  that  the  characteristic  symptoms  of  the  latter,  taken  in  excess,  are  restlessness 
at  night,  with  disturbing  dream.«,  nausea  and  vomiting  in  the  morning,  with  great  trembling  of  the 
hands  and  tongue,  vertigo,  and  a  tendency  to  epileptiform  convulsions,  in  which  the  patient  loses 
consciousness,  falls,  bites  his  tongue,  foams  at  the  mouth,  makes  facial  grimaces,  throws  about  his 
limbs,  etc.,  but  from  which  he  usnallj  recovers. 


6  Abstrada. — Abstradum  Belladonnse.  part  i. 

produced  by  excessive  heat,  is  absent  in  the  finished  abstract:  being  in  the 
form  of  a  dry  powder,  abstracts  are  conveniently  dispensed,  and  the  process  for 
their  preparation  is  simple,  requiring  no  apparatus  which  is  not  at  the  com- 
mand of  every  pharmacist.  In  many  cases  where  the  Fluid  Extract  is  alcoholic  and 
free  from  glycerin,  the  abstract  may  be  easily  made  by  adding  about  one-fourth  its 
weight  of  powdered  sugar  of  milk,  drying  at  a  low  temperature,  as  proposed,  and 
making  up  the  quantity  to  half  the  weight  of  the  Fluid  Extract  with  more  sugar 
of  milk.  As  the  strength  of  abstracts  is  uniform,  and  differs  from  that  of  extracts, 
it  was  deemed  advisable  to  give  them  a  new  title,  so  that  confusion  should  be  avoided'. 
Abstracts  were  prepared  in  1877  by  Prof  Jos.  P.  Remington,  and  the  process  offered 
to  the  committee  of  the  Philadelphia  College  of  Pharmacy  on  the  revision  of  the 
U.  S.  Pharmacopoeia  (see  Extractd).  The  term  "  Abstractum"  was  proposed  by 
Mr.  A.  B.  Taylor  as  accurately  defining  the  class,  and  not  likely  to  be  mistaken 
through  abbreviation.  A  valuable  paper  on  "Powdered  Extracts,"  by  C.  S.  Hall- 
berg,  may  be  found  in  Proc.  Am.  Pharm.  Assoc.^  1879-1881.  They  should  be 
kept  in  well-stoppered  bottles  in  a  cool  and  dry  place. 

ABSTRACTUM   ACONITI.   U.S.  Abstrad  of  Aconite. 

(ab-strXc'tum  AC-O-NI'TI.) 

"  Aconite,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.]  ;  Tar- 
taric Acid,  two  parts  [or  eighteen  grains]  ;  Sugar  of  Milk,  recently  dried  and  in  fine 
powder.  Alcohol,  each,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two 
ounces  av.].  Moisten  the  Aconite  with  eighty  parts  [or  one  and  three-quarter  fluid- 
ounces]  of  Alcohol,  in  which  the  Tartaric  Acid  has  previously  been  dissolved,  and 
pack  firmly  in  a  cylindrical  glass  percolator  ;  then  add  enough  alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Aconite  is  exhausted.  Reserve  the  first  one  hundred  and  seventy 
parts  [or  three  and  one-half  fluidounces]  of  the  percolate,  evaporate  the  remainder 
to  thirty  parts  [or  half  a  fluidounce]  at  a  temperature  not  exceeding  50°  C. 
(12^°  F.)  and  mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating 
dish,  and,  having  adidiedi  fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with 
a  piece  of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature 
will  not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having 
added  enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hindred  parts  [or 
two  ounces  av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a 
well-stopped  bottle."    U.  S. 

Duquesnel  recommended  tartaric  acid  in  alcoholic  solution  as  the  best  menstruum 
for  aconite  root,  and  his  views  were  confirmed  by  C.  R.  Alder  Wright  (P.  J.  T.,  ix., 
1878,  p.  152)  on  the  ground  that  alcohol  acidulated  with  tartaric  acid  extracts 
a  larger  percentage  of  crystallizable  aconitine  than  alcohol  containing  diluted  mineral 
acid.  Whilst  the  addition  of  a  small  quantity  of  tartaric  acid  to  the  menstruum 
can  do  no  harm,  there  is  still  no  difficulty  in  thoroughly  exhausting  aconite  root 
of  its  virtues  with  alcohol  alone,  and  a  reliable  abstract  could  be  made  without  the 
addition  of  any  acid.  The  root  is  preferable  to  the  leaves  on  account  of  its  greater 
uniformity  in  quality  and  its  not  containing  so  much  soluble  inert  matter.  The  dose 
of  the  abstract  is  from  one-half  to  one  grain  (0-03  to  0-06  Gm.). 

ABSTRACTUM   BELLADONNA.  U.S.  Abstrad  of  Belladonna. 

(ab-strXc'tum  bel-la-don'n^.) 

"  Belladonna  Root,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.]  ; 
Sugar  of  Milk,  recently  dried  and  in  fine  powder.  Alcohol,  each,  a  sufficient  quantity, 
To^  make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Belladonna  Root 
with  eighty  parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol  and  pack  firmly 
in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave 
a  stratum  above  it.     When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
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lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Belladonna  Root  is  exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or 
three  and  one-half  fluidounces]  of  the  percolate,  evaporate  the  remainder  to  thirty 
parts  [or  half  a  fluidounce],  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  and 
mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and 
having  added  Ji/ty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece 
of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not 
rise  above  .50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough 
Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.], 
reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped  bottle.'* 
U.  S. 

This  preparation  is  of  a  very  light  brownish-red  color,  and  may  be  given  in  the 
dose  of  one-half  to  one  grain  (0*03  to  0-06  Gm.). 

ABSTRACTUM  COXII.  U.S.   Abstract  of  Qynium. 
(ab-strXc'tu3i  co-xi'i.) 

"  Conium,  in  No.  40  powder,  fico  hundred  parts  [or  four  ounces  av.]  ;  Dilated 
Hydrochloric  Acid,  six  parts  [or  fifty  minims]  ;  Sugar  of  Milk,  recently  dried 
and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantify,  To  make  one  hundred 
parts  [or  two  ounces  av.].  Mix  the  Hydrochloric  Acid  with  eighty  parts  [or  one 
and  three-quarter  fluidounces]  of  Alcohol,  and,  having  moistened  the  Conium 
with  the  mixture,  pack  firmly  in  a  cylindrical  glass  percolator  ;  then  add  enough  Al- 
cohol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Conium  is  exhausted.  Reserve  the  first  one 
hundred  a)id  seventy  parts  [or  three  and  one-half  fluidounces]  of  the  percolate, 
evaporate  the  remainder  to  thirty  parts  [or  half  a  fluidounce],  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  and  mix  with  the  reserved  portion.  Place  the  mixture 
in  an  evaporating  dish,  and,  having  added  Jijty  parts  [or  one  ounce  av.]  of  Sugar 
of  Milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and  set  it  aside  in  a  warm  place, 
where  the  temperature  will  not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is 
dry.  Lastly,  having  added  enough  Sugar  of  Milk  to  make  the  mixture  weigh  one 
hundred  parts  [or  two  ounces  av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve 
the  powder  in  a  well-stopped  bottle."    U.  S. 

This  is  the  best  solid  preparation  of  conium.  being  superior  to  the  extract  on 
account  of  the  dissipation  of  the  volatile  alkaloid  during  the  evaporation  of  the  ex- 
tract, which  to  a  great  extent  is  avoided  in  the  process  for  the  abstract.  The  conium 
seed  is  preferred  to  the  leaves  as  more  reliable ;  the  hydrochloric  acid  is  used  to  fix 
the  alkaloid.     The  commencing  dose  is  from  one  to  two  grains  (0-06  to  0-12  Gm.). 

ABSTRACTUM  DIGITALIS.  U.  S.   Abstract  of  DigUalis. 

(AB-STK.\C'TVM  Dig-I-TA'LIS.) 

"  Digitalis,  recently  dried  and  in  No.  60  powder,  tico  hundred  parts  [or  four  ounces 
av.]  ;  Sugar  of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient 
quantity,  To  make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Digitalis  with 
eighty  parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol,  and  pack  firmly  in  a 
cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  "When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Digitalis  is 
exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three  and  one-half 
fluidounces]  of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or  half  a 
fluidounce],  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  and  mix  with  the  re- 
served portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having  added  fifty 
parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin 
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gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above 
50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."    if.  S. 

Abstract  of  Digitalis  would  well  replace  the  extract,  which  is  very  variable  in 
quality  and  consistence  as  usually  dispensed.  Its  color  is  a  decided,  rather  bright 
green,  and  it  is  well  adapted  for  administration  either  ^er  se  or  in  pilular  form.  The 
dose  is  from  one-half  to  one  grain  (0'03  to  UU6  Gm.),  repeated  with  caution. 

ABSTRACTUM  HYOSCYAMI.  U.S.   Abstract  of  Hyoscyamus. 
(ab-strXc'tum  hy-os-cy'a-mi.) 

"Hyoscyamus,  recently  dried  and  in  No.  60  powder,  two  hundred  parts  [or  four 
ounces  av.]  ;  Sugar  of  Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a 
sufficient  quantity,  To  make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the 
Hyoscyamus  with  eighty  parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol, 
and  pack  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Al- 
cohol, until  the  Hyoscyamus  is  exhausted.  Reserve  the  first  one  hundred  and 
seventy  parts  [three  and  one-half  fluidounces]  of  the  percolate,  evaporate  the  re- 
mainder to  thirty  parts  [or  half  a  fluidounce],  at  a  temperature  not  exceeding  50°  C. 
(122°  F.),  and  mix  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating 
dish,  and,  having  aMo^  fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with 
a  piece  of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature 
will  not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added 
enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces 
av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped 
bottle."     U.  S. 

This  abstract  is  probably  more  hygroscopic  and  shows  more  evidences  of  coalescing 
than  any  of  the  others,  but  if  it  be  kept  in  a  cool  and  dry  place  and  well  stoppered, 
there  will  be  no  diflSculty  ;  it  is  of  a  green  color,  and  when  properly  made,  thoroughly 
reliable.     The  dose  is  from  two  to  three  grains  (0  12  to  0-18  Gm.). 

ABSTRACTUM  IGNATI^.  U.S.  Abstract  of  Ignaiia. 

(AB-STRAC'TUM  IG-NA'TI-^  (lg-na'sh§-e).) 

"  Ignatia,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.]  ;  Sugar  of 
Milk,  recently  dried  and  in  fine  powder.  Alcohol,  Water,  each,  a  sufficient  quantity, 
To  make  one  hundred  parts  [or  two  ounces  av.].  Mix  Alcohol  and  Water  in  the  pro- 
portion of  eiyht  parts  [or  six  fluidounces]  of  Alcohol  to  one  part  [or  five  fluidrachms] 
of  Water,  and,  having  moistened  the  Ignatia  with  one  hundred  parts  [or  two  fluid- 
ounces]  of  the  menstruum,  pack  firmly  in  a  cylindrical  percolator  ;  then  add  enough 
of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  menstruum,  until  the  Ignatia  is  exhausted. 
Reserve  the  first  one  hundred  and  seventy  parts  [three  and  one-half  fluidounces] 
of  the  percolate,  distil  off"  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having  added 
fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin 
gauze,  and  set  aside  in  a  warm  plAce,  where  the  temperature  will  not  rise  above  50° 
C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of  Milk 
to  make  the  mixture  weigh  one  hundred  parts  [two  ounces  av.],  reduce  it  to  a 
fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."  U.  S. 

Abstract  of  Ignatia  is  intended  to  replace  the  extract,  which  is  no  longer  offici- 
nal. Some  difficulty  is  experienced  in  reducing  Ignatia  beans  to  powder,  as  they 
consist  largely  of  an  exceedingly  tough,  horny  albumen.     If  they  are,  however, 
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coarsely  ground,  and  half  their  weight  of  water  added,  and  heat  applied  until 
they  have  swo'llen,  they  may  then  be  beaten  into  a  paste,  and  subsequently  dried 
and'  powdered  without  much  trouble.  On  account  of  the  fixed  oil  present  in  Ig- 
natia,  a  slight  change  in  the  manipulation  of  this  abstract  might  be  advisable :  the 
fluid  extract  should  be  evaporated  to  a  soft  extract,  and  allowed  to  stand  a  short 
time,  when  the  fixed  oil  could  be  separated  by  absorbing  it  from  the  surface,  or, 
if  in  suflScient  quantity,  poured  off,  and  washed  with  diluted  alcohol  to  separate 
any  alkaloids  which  might  be  dissolved  in  the  oil.  This  alcoholic  solution  should 
be  mixed  with  the  extract,  evaporated,  the  sugar  of  milk  added,  and  the  prepara- 
tion finished  by  the  regular  process  given  above.  The  yield  of  extract  is  usually 
about  10  per  cent.  The  dose  of  abstract  is  from  one-half  to  one  and  a  half  grains 
(0U3  to  010  Gm.). 

ABSTR ACTUM  JALAPS.  U.S.  Abstract  of  Jalap. 

(AB-STKACTUM  JA-LA'PiB.) 

"  Jalap,  in  No.  40  powder,  two  hundred  parts  [or  four  ounces  av.] ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantify,  To  make  one 
hundred  parts  [or  two  ounces  av.].  Moisten  the  Jalap  with  one  hundred  parts  [or 
two  fluidounces]  of  Alcohol,  and  pack  firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  the  Jalap  is  exhausted.  Re- 
serve the  first  one  hundred  and  seventy  parts  [three  and  one-half  fluidounces]  of 
the  percolate,  distil  ofiF  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and,  having 
iA^oA  Ji/ty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin 
muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise 
above  50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough 
Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [two  ounces  av.], 
reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped  bottle." 
U.S. 

There  are  few  extracts  which  have  caused  more  annoyance  to  dispensers  than 
Extract  of  Jalap.  It  is  always  preferred  in  the  form  of  powder,  and  owing  to  the 
hygroscopic  character  of  the  aqueous  extract,  which  in  the  officinal  process  of  1870 
was  mixed  with  the  alcoholic  extract,  the  contents  of  the  dispensing  bottle  in  a  short 
time  became  a  hard  mass,  necessitating  repowdering  whenever  used.  As  the  aqueous 
extract  has  been  proved  to  be  inert  (see  Extructum  Jalapse),  its  place  is  well  sup- 
plied by  sugar  of  milk,  and  the  abstract  is  free  from  the  objections  urged  against  the 
old  extract.     The  dose  is  from  ten  to  fifteen  grains  (066  to  1  Gm.). 

Off.  Prep.  Pilulae  Catharticae  Compositae. 

ABSTRACTUM  XUCIS  VOMICAE.  U.S.  Abstract  of  Nux  Vomica. 

(AB-STRAC'TCM  SU'CIS  V0M'I-<;JS.) 

•'  Nux  Vomica,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.];  Sucar 
of  Milk,  recently  dried  and  in  fine  powder.  Alcohol.  Water,  each,  a  sufficient  quantify^ 
To  make  oite  hundred  parts  [or  two  ounces  av.].  Mix  Alcohol  and  Water  in  the  pro- 
portion of  eight  parts  [or  six  fluidounces]  of  Alcohol  to  one  part  [or  five  fluidrachms] 
of  Water,  and,  having  moistened  the  Nux  Vomica  with  one  hundred  parts  [or  two 
fluidounces]  of  the  menstruum,  pack  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  menstruum,  until  the  Nux  Vomica  is  exhausted. 
Reserve  the  first  one  hundred  and  seventy  parts  [three  and  one-half  fluidounces] 
of  the  percolate,  distil  off"  the  alcohol  from  the  remainder,  and  mix  the  residue  with 
the  reserved  portion.     Place  the  mixture  in  an  evaporating  dish,  and,  having  added 
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fifty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin 
gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50° 
C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."  U.  S. 

Abstract  of  Nux  Vomica  is  well  adapted  to  replace  the  extract,  it  having  been 
the  custom  of  late  years  to  use  the  powdered  extract  largely  in  preference  to  the 
soft  extract.  If  the  fixed  oil  be  not  removed  by  the  method  noticed  under  Abstract 
of  Ignatia,  the  abstract  will  be  in  the  form  of  a  greasy  powder,  which  is  not  as 
sightly  as  the  dry  sabulous  powder  resulting  when  the  fixed  oil  is  removed  (see  Ex- 
tractum  NucisVomtcse).     The  dose  is  from  one  to  two  grains  (0-06  to  012  Gm.). 

ABSTR ACTUM  PODOPHYLLT.  U.S.  Abstract  of  Podophyllum. 

(AB-STRAC'TUM  POD-O-PHYL'LI.) 

"  Podophyllum,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.];  Sugar 
of  Milk,  recently  dried  and  in  fine  powder.  Alcohol,  each,  a  sufficient  quantity,  To 
make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Podophyllum  with  eighty 
parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol,  and  pack  firmly  in  a  cylin- 
drical percolator;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Podophyllum  is 
exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three  and  one-half 
fluidounces]  of  the  percolate,  distil  ofi"  the  alcohol  from  the  remainder,  and  mix  the 
resrdue  with  the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and, 
having  added  fifty  jmrts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece 
of  thin  muslin  gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will 
not  rise  above  50°  C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added 
enough  Sugar  of  Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces 
av.],  reduce  it  to  a  fine,  uniform  powder.  Preserve  the  powder  in  a  well-stopped 
bottle."  U.S. 

This  preparation  has  probably  no  advantages  over  the  resin  of  podophyllum.  The 
yield  of  extract  to  alcohol  is  about  10  per  cent.  The  dose  of  the  abstract  is  from 
five  to  ten  grains  (0-33  to  0-67  Gm.). 

ABSTR ACTUM  SENEGtE.  U.S.  Abstract  of  Senega. 

(AB-STRAO'TUM  SEN'E-g^.) 

"  Senega,  in  No.  60  powder,  two  hundred  parts  [or  four  ounces  av.] ;  Sugar  of  Milk, 
recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantity.,  To  make  one 
hundred  parts  [or  two  ounces  av.].  Moisten  the  Senega  with  eighty  parts  [or  one 
and  three-quarter  fluidounces]  of  Alcohol,  and  pack  firmly  in  a  cylindrical  percola- 
tor ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the  Senega  is  exhausted. 
Reserve  the  first  one  hundred  and  seventy  'parts  [or  three  and  one-half  fluidounces] 
of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or  half  a  fluidounce],  at  a 
temperature  not  exceeding  50°  C.  (122°  F.),  and  mix  with  the  reserved  portion. 
Place  the  mixture  in  an  evaporating  dish,  and,  having  added  fifty  parts  [or  one 
ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin  gauze,  and  set 
aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50°  C.  (122° 
F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of  Milk  to  make 
the  mixture  weigh  07ie  hundred  parts  [or  two  ounces  av.],  reduce  it  to  a  fine, 
uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."  U.  S. 

This  preparation  is  intended  to  take  the  place  of  the  extract  formerly  oflScinal. 
It  aff"ords  a  convenient  way  of  giving  senega  when  a  solid  preparation  is  desired. 
The  dose  is  from  one  to  three  grains  (006  to  0-20  Gm.). 
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ABSTRACTUM  YALERIAX.E.  U.S.  Abstract  of  Valerian. 

(AB-STRAC'TCM  VA-LE-RI-iN'^.) 

"Valerian,  in  No.  60  powder,  tico  hundred  parts  [or  four  ounces  av.];  Sucar  of 
Milk,  recently  dried  and  in  fine  powder,  Alcohol,  each,  a  sufficient  quantity^  To 
make  one  hundred  parts  [or  two  ounces  av.].  Moisten  the  Valerian  with  eighty 
parts  [or  one  and  three-quarter  fluidounces]  of  Alcohol  and  pack  firmly  in  a 
cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Valerian  is  exhausted.  Reserve  the  first  one  hundred  and  seventy  parts  [or  three 
and  one-half  fluidounces]  of  the  percolate,  evaporate  the  remainder  to  thirty  parts  [or 
half  a  fluidounce],  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  and  mix  with 
the  reserved  portion.  Place  the  mixture  in  an  evaporating  dish,  and.  having  added 
Ji/ty  parts  [or  one  ounce  av.]  of  Sugar  of  Milk,  cover  it  with  a  piece  of  thin  muslin 
gauze,  and  set  aside  in  a  warm  place,  where  the  temperature  will  not  rise  above  50° 
C.  (122°  F.),  until  the  mixture  is  dry.  Lastly,  having  added  enough  Sugar  of 
Milk  to  make  the  mixture  weigh  one  hundred  parts  [or  two  ounces  av.],  reduce  it 
to  a  fine,  uniform  powder.     Preserve  the  powder  in  a  well-stopped  bottle."  U.S. 

Abstract  of  Valerian  is  a  great  improvement  over  the  former  oflBcinal  extract, 
which  was  frequently  found  almost  devoid  of  activity  from  the  evaporation  of  the 
active  volatile  principles.  An  objection  to  it,  is  the  large  dose  necessary,  but  it  may 
be  given  enclosed  in  capsules.     The  dose  is  ten  to  twenty  grains  (0-67  to  1-34  Gm.). 

ACACIA.   U.  S.    Acacia.     [^Gum  Aj-abic.'] 

(A-CA'CI-A.) 

A  gummy  exudation  from  Acacia  verek,  Guillemin  et  Perottet,  and  from  other 
species  of  Acacia.  (Xat,  Ord.  Leguminosae,  Mimoseae.)  U.  S. 

Off.  Syn.  KGK.Q,12Ei  GUM  MI.  Gum  Acacia.  A  gummy  exudation  from  the 
stems  of  one  or  more  undetermined  species  of  Acacia.  Br. 

Gammi  Arabicum,  Gummi  Mimosae ;  Gomme  Arabique,  Fr,;  Arabisches  Gummi,  G.;  Gomma 
Arabica,  It.;  Goma  Arabiga,  Sp.;  Saniagh  Arabee,  Arab. 

This  genus  is  one  of  those  into  which  the  old  genus  Mimosa  of  Linnaeus  was 
divided  by  Willdenow.  The  name  Acacia  was  employed  by  the  ancient  Greeks 
to  designate  the  gum-tree  of  Egypt,  and  has  been  appropriately  applied  to  the  new 
genus  in  which  that  plant  is  included. 

Gen.  Ch.  Hermaphrodite.  Calyx  five-toothed.  Corolla  five-cleft,  or  formed  of 
five  petals.  Stamens  -i— 100.  Pistil  one.  Legume  bivalve.  INIaLE.  Calyx  five- 
toothed.      Corolla  five-cleft,  or  formed  of  five  petals.     Stamens  4-100.   Willd. 

The  most  important  of  the  gum  yielding  Acacias  are  ^4.  vera  and  the  officinal  A. 
verek.  A.  vera  and  A.  Arabica  were  considered  by  Willdenow  to  be  distinct  species, 
but  are  now  esteemed  as  one. 

Acacia  vera.  Willd.  Sp.  Plant,  iv.  1805;  Hayne,  Darstel.  und  Beschreib.  x. 
34.  Syn.  A.  Arabica.  Willd.  Sp.  Plant,  iv.  1805  ;  Hayne,  Darstel.  vnd  Beschreib. 
X.  32  ;  Carson,  llliist.  of  Med.  Bot.  i.  31. — Acacia  Xilotica,  Delille,  Illust.  Flor.  de 
I Egypte,  p.  79.  This  is  a  tree  of  middling  size,  with  numerous  scattered  branches, 
of  which  the  younger  are  much  bent,  and  covered  with  a  reddish-brown  bark.  The 
leaves  are  alternate  and  bipinnate,  with  two  pairs  of  pinnae,  of  which  the  lower  are 
usually  furnished  with  ten  pairs  of  leaflets,  the  upper  with  eight.  The  leaflets  are 
very  small,  oblong-linear,  smooth,  and  supported  upon  very  short  footstalks.  On  the 
common  petiole  is  a  gland  between  each  pair  of  pinnae.  Both  the  common  and 
partial  petiole  are  smooth  in  typical  specimens  of  ^.  vera^  but  downy  in  the  variety 
A.  Arabica.  Two  sharp  spines,  from  a  quarter  to  half  an  inch  long,  of  the  color  of 
the  smaller  branches,  and  joined  together  at  their  base,  are  found  at  the  insertion 
of  each  leaf.  The  flowers  are  yellow,  inodorous,  small,  and  collected  in  globular 
heads,  supported  upon  sender  peduncles  which  rise  from  the  axils  of  the  leaves,  in 
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number  from  two  to  five  together.  The  fruit  is  a  smooth,  flat,  two-valved  legume, 
divided,  by  contractions  occurring  at  regular  intervals,  into  several  roundish  portions, 
each  containing  one  seed.  This  species  flourishes  in  Southern  Nubia,  Egypt,  and 
Senegal,  and  is  probably  scattered  over  the  whole  intervening  portions  of  Africa; 
it  is  also  abundant  in  Hindostan. 

A.  verek,  Guillemin  and  Perottet,  Flore  de  Senegamhie,  1830,  246,  B.  &  T.,  1877. 
A.  Senegal,  Willdenow,  Mimosa  Senegal,  L.*  This  is  a  small  tree  with  a  grayish 
bark,  the  inner  layers  of  which  are  strongly  fibrous,  bipinnate  leaves,  dense  spikes 
of  small  yellow  flowers  longer  than  the  leaves,  and  broad  pods  3  or  4  inches  long, 
containing  5  to  6  seeds.  It  rarely  exceeds  20  feet  in  height,  forms  large  forests  in 
Western  Africa,  north  of  the  river  Senegal,  and  is  abundant  in  Eastern  Africa, 
Kordofan,  and  Southern  Nubia.     It  is  known  by  the  natives  as  Verek  or  Hashab. 

Besides  the  species  above  described,  the  following  afford  considerable  quantities 
of  gum| : — A.  Karroo  of  the  Cape  of  Good  Hope,  formerly  considered  by  some  as 
identical  with  A.  vera  ;  A.  gummiferay  seen  by  Broussonet  in  Morocco  near  Mogador ; 
A.  Ehrenhergiana,  a  shrub  six  or  eight  feet  high,  named  in  honor  of  the  German 
traveller  Ehrenberg,  who  observed  it  in  the  deserts  of  Libya,  Nubia,  and  Dongola ; 
A.  Seyal,  growing  in  the  same  region,  and  also  in  Upper  Egypt  and  Senegambia; 
A.  Adansonii,  of  the  Flore  de  Senegambie,  said  to  contribute  a  portion  of  the  Sene- 
gal gum  ;  and  A.  tortilis,  which  sometimes  attains  the  height  of  sixty  feet,  and  in- 
habits Arabia  Felix,  Nubia,  Dongola,  and  the  Libyan  desert.  Brownish  or  reddish 
gums  are  also  yielded  by  A.  stenocarpa,  A.  fistula,  and  A.  Nilotica,  and  probably 
by  various  undescribed  species.^  A.  decurrens  and  A.  Jioribunda  yield  gum  in  New 
Holland.  Trees,  moreover,  not  belonging  to  the  genus,  alford  a  similar  product, 
especially  Feronia  elephantiim  of  Hindostan,  the  gum  of  which,  according  to  Ainslie, 
is  used  for  medical  purposes  in  Lower  India,  and  Algarobia  glandulosa  of  New 
Mexico,  the  source  of  the  mczqnite  gum. 

The  gum-bearing  Acacias  are  all  thorny  or  prickly  trees  or  shrubs,  calculated  by 
nature  for  a  dry  and  sandy  soil,  and  flourishing  in  deserts  where  few  other  trees  will 
grow.  We  are  told  that  camels,  attached  to  the  caravans,  derive  from  them  their 
chief  sustenance  in  many  parts  of  those  desolate  regions  in  which  Africa  abounds. 
In  these  situations,  they  have  a  stunted  growth,  and  present  a  bare,  withered,  and 
uninviting  aspect ;  but  in  favorable  situations,  as  on  the  banks  of  rivers,  they  are 
often  luxuriant  and  beautiful. 

Their  bark  and  unripe  fruit  contain  tannic  and  gallic  acids,  and  are  sometimes 
used  in  tanning.  An  extract  was  formerly  obtained  from  the  immature  pods  of  A. 
Arabica  and  A.  vera,  by  expression  and  inspissation.  It  was  known  to  the  ancients 
by  the  name  of  acacise,  verse  succiis,  and  was  highly  praised  by  some  of  the  Greek 
medical  writers,  but  is  at  present  little  used.  It  is  a  solid,  heavy,  shining,  reddish- 
brown  substance,  of  a  sweetish,  acidulous,  styptic  taste,  and  soluble  in  water.  Its 
virtues  are  probably  those  of  a  mild  astringent.     On  the  continent  of  Europe,  a  prep- 

*  AVhy  the  revisers  of  the  Pharmacopoeia  selected  the  name  of  ^.F«)v7e  for  this  plant  is  not  clear: 
according  to  the  received  principles  of  scientific  nomenclature  it  should  be  known  as  A.  Senegal. 

f  Constitution  of  Gum.  Much  confusion  has  existed  in  the  use  of  the  word  giim,  which  has  been 
employed  to  express  various  concrete  vegetable  juices,  and,  at  the  same  time,  a  peculiar  proximate 
iprinciple  of  plants.  It  is  now  proposed  to  restrict  the  term  to  the  former  of  these  applications,  and 
to  designate  the  principle  alluded  to  by  the  name  of  arabin.  The  subject  of  the  gums  was  investi- 
gated by  M.  Gucrin,  who  repeated  and  corrected  the  experiments  of  former  chemists,  and  threw  new 
light  upon  the  nature  of  these  substances.  Several  of  the  facts  mentioned  in  the  text  were  derived 
from  his  memoir,  published  in  the  ^  mi.  f/e  CInm.  et  de  Phtjs.  (t.  xlix.  p.  248).  M.  Gucrin  considers  as 
characteristic  of  gums,  the  property  of  affording  mucic  acid,  when  acted  on  by  nitric  acid.  He  recog- 
nizes in  the  different  gums  three  distinct  proximate  principles;  namely:  1.  arabin,  or  the  pure 
gum  of  chemical  writers,  which  is  the  essential  constituent  of  gum  arable ;  2,  hasiorin,  which  enters 
largely  into  the  composition  of  Bassora  gum  and  tragacanth  ;  and  3,  ce)-rr«/)i,  which  constitutes  the 
portion  of  cherry  gum  insoluble  in  cold  water.  Of  arabin  sufficient  is  said  in  the  text.  Bassorin 
will  be  treated  of  under  the  head  of  Bassora  gum.  (See  Part  Second.)  The  gums  which  exude  from 
the  cherry,  apricot,  peach,  and  plum  trees,  and  which  the  French  call  gomme  dn  pays,  appear  to  be 
identical  in  composition,  consisting  of  a  portion  soluble  in  cold  water,  which  is  arabin,  and  a  por- 
tion insoluble,  which  was  formerly  thought  to  be  bassorin,  but  has  been  proved  by  M.  Guerin  to  bo 
different,  and  is  appropriately  denominated  cerasin. 

X  For  further  information  in  regard  to  gum-bearing  trees  of  Northern  Africa,  see  P.  J.  Tr.,  Aug. 
1873;   Compt.-Iiendu8,  t.  Ixxix.  p.  1175. 
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aration  is  said  to  be  substituted  for  it  called  acacia  nostras,  obtained  by  expression 
and  inspissation  from  the  unripe  fruit  of  Priimts  spinosa,  or  the  wild  plum-tree. 

The  gum  of  the  Acacias  exudes  spontaneously  from  the  bark,  and  hardens  on 
exposure ;  but  incisions  are  sometimes  made  in  order  to  facilitate  the  exudation. 
The  gum  is  said  also  to  be  found  immediately  under  the  bark,  where  it  is  some- 
times collected  in  regular  cavities.  {Journ.  de  Pharm.,  t.  xxiv.  p.  321.)  It  is  prob- 
ably produced  by  a  process  of  degeneration  from  the  cellulose,  and  is  incapable 
of  serving  further  in  plant-growth.*  It  is  stated  by  Jackson  that,  in  Morocco,  the 
greatest  product  is  obtained  in  the  driest  and  hottest  weather,  and  from  the  most 
sickly  trees.  An  elevated  temperature  appears  to  be  essential ;  for  in  cooler  climates, 
though  the  tree  may  flourish,  it  yields  no  gum.  According  to  Ehrenberg,  the 
varieties  in  the  characters  of  the  gum  do  not  depend  upon  difference  in  the  species 
of  the  plant.  Thus,  from  the  same  tree,  it  will  exude  frothy  or  thick,  and  clear  or 
dark-colored,  and  will  assume,  upon  hardening,  different  shapes  and  sizes ;  so  that 
the  pieces,  when  collected,  require  to  be  assorted  before  being  delivered  into  com- 
merce. Schweinfurth  and  other  observers  state,  however,  that  the  finest  gum  is 
obtained  only  from  the  A.  vera,  and  perhaps  one  or  two  other  species. 

Commercial  History  and  Varieties.  The  most  common  varieties  of  this  drug 
are  the  Turkey,  the  Barbary,  the  Senegal,  and  the  India  gum;  to  which  may  be 
added  the  Cape  and  the  Australian  gum. 

1.  Turkey  Gum.  Gum  arabic  was  formerly  procured  chiqfly,  if  not  exclusively, 
from  Egypt  and  the  neighboring  countries ;  and  much  is  still  obtained  from  the 
same  sources.  It  is  collected  in  Upper  Egypt,  Nubia,  Kordofan,  and  Darfur,  whence 
it  is  taken  down  the  Nile  to  Alexandria.  We  obtain  it  in  this  country  through 
Smyrna,  Trieste,  Marseilles,  or  some  other  entrepot  of  the  Mediterranean  commerce. 
Two  varieties  have  long  been  noticed,  one  more  or  less  colored,  the  other  white, 
which  were  formerly  distinguished  by  the  titles  o^  gum  gedda  andyjon  turic,  derived 
from  the  ports  of  the  Red  Sea,  Jidda  and  Tor,  from  which  the  varieties  were  errone- 
ously supposed  to  be  respectively  exported.  The  gum  from  Egypt  is  commonly 
called  Turkey  gum,  and  is  the  kind  with  which  apothecaries  are  usually  supplied. 
Though  interspersed  with  roundish  pieces  of  various  sizes,  it  consists  chiefly  of 
small,  irregular  fragments,  commonly  whitish,  or  slightly  tinged  with  yellow  or  red- 
dish yellow.  It  is,  on  the  whole,  lighter  colored,  more  brittle,  more  readily  soluble, 
and  freer  from  impurities  than  the  other  commercial  varieties,  and  contains  much 
of  that  form  of  gum  arabic  which  is  characterized  by  innumerable  minute  fissures 
pervading  its  substance,  and  impairing  its  transparency. 

2.  Barbary  Gum.  (Mogador  Gum,  Morocco  Gum.')  Mogador,  a  port  of  Mo- 
rocco, is  the  chief  entrepot  of  the  trade.  The  gum  is  probably  derived,  in  part  at  least, 
from  A.  Nilotica.  According  to  Jackson,  the  natives  call  the  tree  which  affords  it  at- 
taleh.  They  gather  it  in  July  and  August,  when  the  weather  is  hot  and  very  dry. 
Two  kinds  are  brought  to  Mogador,  one  from  the  neighboring  provinces,  the  other  by 
caravans  from  Timbuctoo.  This  may  account  for  the  fact  that  Barbary  gum  in 
part  resembles  the  Turkey,  in  part  the  Senegal.  When  first  deposited  in  the  ware- 
houses, it  has  a  faint  smell,  and  makes  a  crackling  noise,  occasioned  by  the  rupture 
of  the  small  masses  as  they  become  more  dry.  Barbary  gum  is  usually  in  tears, 
somewhat  brownish,  roundish  or  vermiform,  wholly  soluble  in  water.  It  reaches 
the  United  States  in  casks  through  English  commerce. 

3.  Senegal  Gum.  This  variety  was  introduced  into  Europe  by  the  Dutch.  The 
French  afterwards  planted  a  colony  on  the  western  coast  of  Africa,  and  took  pos- 
session of  the  trade.  St.  Louis,  at  the  mouth  of  the  Senegal,  and  Portendic,  con- 
siderably farther  north,  are  the  ports  in  which  the  commerce  in  gum  chiefly  centres. 
Immense  forests  exist  in  the  interior,  containing  many  species  of  the  genus  Acacia, 

*  In  the  lower  orders  of  life  the  inner  cell  contents  or  protoplasm  is  often  set  free  by  the  rapid 
eonrersion  of  the  cellulose  wall  into  a  substance  soluble  in  water,  and  it  is  asserted  that  very  fre- 
quently in  the  higher  plants  cells  can  be  seen  with  one-half  of  their  walls  siill  cellulose,  the  other 
gum.  According  to  Wigand,  arabin  is  a  result  of  a  further  change  in  bassorin.  For  further  in- 
formation see  Hofmeister,  Handhuch  der  physiolog.  Botanik.  Bd.  iv.  p.  36S,  1S65  :  also  MUller.  Sitzb. 
Akad.  WisK.,  Wien,  ii.,  Juni,  1S75  :  3Iercadante, tfazz.  Chim.;  Ber.C'hem.Ge»ell..  1876,  p.  5S1  ;  Gir&ud, 
A.J.  P.,  187S,  p.  127;  also,  denying  explanation,.  Prillieux,  Compi.-Reud.,  i,  Ixxriii.  p.  135. 
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all  of  which  are  said  to  yield  gum  ;  as  is  affirmed  do  also  various  trees  belonging  to 
other  genera.  (Journ.  de  Pharm.,  xxiv.  318.)  The  juice  begins  to  exude  in  No- 
vember. The  dry  winds,  which  prevail  after  the  rainy  season,  cause  the  bark  to  crack  ; 
the  juice  flows  out  and  hardens  in  masses,  which  are  often  as  large  as  a  pigeon's 
egg,  and  sometimes  as  that  of  an  ostrich.  At  this  period,  the  Moors  and  negroes 
proceed  to  the  forests  in  caravans,  collect  the  gum  in  leather  sacks,  and  convey  it  to 
the  coasts,  or  frequently  it  is  purchased  by  barter  from  the  natives.  Senegal  gum 
is  imported  into  the  United  States  chiefly  from  Bordeaux,  where  it  is  sorted  into 
twelve  or  fifteen  diffin-ent  grades.  (/*.  J.  Tr.^  ix.  43.)  It  is  usually  in  roundish  or  oval 
unbroken  pieces,  of  various  sizes,  in  the  finest  grades  whitish  or  colorless,  but  gen- 
erally yellowish,  reddish,  or  brownish  red.  The  pieces  are  larger  than  those  of  Turkey 
gum,  less  brittle  and  pulverizable,  and  breaking  with  a  more  conchoidal  fracture.* 

4.  India  Gum.  Most  of  this  gum  is  taken  to  Bombay  in  Arab  vessels  from  Cape 
Gardafui  and  Berbera  on  the  northeastern  coast  of  Africa,  where  it  is  collected,  or 
from  the  ports  of  the  Red  Sea.  It  is  in  pieces  of  various  size,  color,  and  quality, 
some  resembling  the  broken  fragments  of  Turkey  gum,  though  much  less  chinky; 
others  large,  roundish,  and  tenacious,  like  the  Senegal.  It  is  often  contaminated, 
containing,  besides  genuine  gum  arable,  portions  of  a  different  product,  having 
the  characteristic  properties  of  Bassora  gum.  This  is  distinguished  by  its  insolu- 
bility in  water,  with  which,  however,  it  unites,  swelling  up,  and  forming  a  soft 
viscid  mass.  It  owes  its  properties  to  the  presence  of  hassorin.  Besides  this  im- 
purity in  the  India  gum,  there  are  often  others  more  readily  detected.  Among  these, 
we  have  observed  a  yellowish-white  resinous  substance,  which  has  the  sensible  prop- 
erties of  the  turpentines.  If  care  be  used  in  assorting  this  commercial  variety,  it 
may  be  employed  for  all  the  purposes  of  good  gum  arable.  India  gum  is  brought 
to  this  country  partly  from  Calcutta  or  Bombay,  and  partly  by  way  of  England.  It 
usually  comes  in  large  cases.  We  have  seen  a  parcel  said  to  have  come  directly  from 
the  Red  Sea,  enclosed  in  large  sacks  made  of  a  kind  of  matting,  and  bearing  a  close 
resemblance  to  the  gum  from  Calcutta,  except  that  it  was  more  impure,  and  contained 
numerous  large,  irregular,  very  brittle  masses,  not  much  less  than  the  fist  in  size.f 

5.  Cape  Gum.  During  1872,  101,241  pounds  of  this  gum  were  imported  into 
Great  Britain  from  the  Cape  of  Good  Hope,  where  it  is  collected  from  the  Acacia 
horrida  of  Willdenow.  {^Flor.  Capens.  8.)  It  is  of  a  pale  yellow  or  amber-brown 
color,  in  tears  or  fragments,  and  is  considered  an  inferior  variety.  (^A.  J.  F.,  xxix.  75.) 

*  Dr.  A.  Corre  divides  the  gum  Senegal  into  the  hard  gums,  which  are  of  firm  consistence,  with 
a  large,  clear,  shining  fracture,  and  the  soft  or  friable  gums.  For  an  account  of  thegradesand  va- 
rieties of  these  the  reader  is  referred  to  the  Journ  de  Pharm.,  xxiv.  318.  Gadtm  gum  ( Gomnies  haut- 
dn-Jleuve)  is  that  coming  from  Galam,  Podor,  Bakel,  and  Medina;  it  is  sometimes  hard,  sometimes 
soft.  For  an  abstract  of  Soubeiran's  piper  on  Galam  gums,  which  is  scarcely  applicable  to  the 
present  time,  see  I4th  ed.  U.  S.  D.  Gommes  bas-da-Jleuve  are  from  the  deserts  of  Bounou  and 
the  country  of  the  Braknas. 

Brittle  gum,  Salabreda,  or  Sadra-heida,  is  supposed  to  be  obtained  from  A.  albida  of  the  Flora 
of  Senegambia,  which  is  much  smaller  than  A.  verek,  and  characterized  by  its  white  bark.  The 
gum  is  usually  in  small,  irregular  pieces,  like  coarse  salt,  probably  the  fragments  of  larger  lumps, 
but  sometimes  in  vermicular  pieces  about  as  thick  as  a  goose-quill,  and  of  variable  length.  It  is 
dull  and  often  wrinkled  externally,  of  a  vitreous  fracture,  and  of  different  tints  of  color,  white, 
green,  yellow,  or  orange.  It  is  always  somewhat  bitter.  Very  easily  soluble  in  its  weight  of  water, 
it  affords  a  mucilage  of  little  consistence,  which  has  but  a  slight  effect  on  the  tincture  of  litmus. 
When  the  solution  is  evaporated  to  the  consistence  of  a  paste,  it  absorbs  moisture  so  as  to  become 
viscid;  this  property  detracts  much  from  its  value.     It  is  much  less  esteemed  than  the  Galam  gum. 

f  In  the  Journ.  de  Pharm.  et  de  Cliim.  (Oct.  1867,  p.  270),  a  variety  of  India  gum,  imported  into 
France  by  way  of  London,  in  boxes  containing  about  400  pounds,  is  described  as  follows.  It  is 
a  mixture  of  tears  of  various  tints  with  impurities.  In  assorting  it  for  use,  the  lightest-colored 
tears  are  selected.  These  are  less  perfectly  transparent  than  gum  arable,  less  fissured  on  the  surface, 
which  is  brilliant  and  often  mammillated,  and  are  also  much  less  friable.  But  the  most  important 
distinctive  character  of  this  gum  consists  in  its  relations  to  water.  If  agitated  with  twice  or  thrice 
its  weight  of  cold  water,  instead  of  forming,  like  ordinary  gum  arable,  a  homogeneous,  slightly 
mucilaginous  solution,  it  forms  a  thick,  transparent,  very  tenacious  magma,  which  cannot  be  diluted 
with  a  larger  quantity  of  water,  but  may,  after  a  long  time,  be  coarsely  divided,  still,  however, 
retaining  its  viscid,  ropy  aspect,  which  never  entirely  disappears,  whatever  may  be  the  quantity 
of  water  added.  It  imparts  to  syrup  a  very  thick  and  very  viscid  consistence.  It  is  important 
that  the  apothecary  should  be  able  to  distinguish  it,  as  it  is  unfit  for  ordinary  pharmaceutic  use, 
being  employed  exclusively  by  manufacturers  in  the  preparation  of  cloths.  All  that  is  necessary 
is  to  add  a  few  pieces  to  twice  their  weight  of  cold  water,  and  allow  the  mixture  to  stand.  After 
8ome  hours,  the  peculiar,  viscid  mucilage  above  described  betrays  the  character  of  the  gum. 
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6.  Australian  Gum  is  the  product  of  ^.  pi/aianfha,  Benth. ;  A.  decnrrens,Wi\\il. ; 
A.  Iiomalophi/lla  (A.  Cunn).  It  occurs  in  hard  pieces,  elongated  or  globular ; 
rough,  varying  in  color  from  dark  amber  to  pale  yellow ;  entirely  soluble  in  water, 
and  yielding  a  very  adhesive  mucilage,  which,  when  dry,  is  said  not  to  crack.  It 
sometimes  contains  tannin. 

7.  SuAKiN  Gum.  Talca  or  Talba  Gum,  from  A.  stenocarpa  and  A.  Sei/al,  is 
exceedingly  brittle,  and  usually  semipulverulent.  It  is  a  mixture  of  nearly  colorless 
and  brownish  gum,  and  is  exported  at  Alexandria. 

General  Properties.  Gum  arable  is  in  roundish  or  amorphous  pieces,  or  irreg- 
ular fragments,  of  various  size,  more  or  less  transparent,  hard,  brittle,  pulverizable, 
and  breaking  with  a  shining  fracture.  It  is  usually  white,  or  yellowish  white,  but 
frequently  presents  different  shades  of  red,  and  is  sometimes  of  a  deep-orange  or 
brownish  color.  It  is  bleached  by  exposure  to  the  sun.  In  powder  it  is  always 
white.  It  is  inodorous,  has  a  feeble,  slightly  sweetish  taste,  and  when  pure  dis- 
solves wholly  in  the  mouth.  The  sp.  gr.  varies  from  1-31  to  148  or  1-525  for  the 
dried  gum.  "  The  aqueous  solution  shows  an  acid  reaction  with  test  paper,  yields 
gelatinous  precipitates  with  solution  of  subacetate  of  lead,  solution  of  ferric  chloride, 
or  concentrated  solution  of  borate  of  sodium,  and  is  not  colored  blue  by  test  solu- 
tion of  iodine."  L\  S.  Gum  arable  consists  essentially  of  an  acid  (arahic  acid) 
combined  with  lime  and  potash,  and  leaves  on  ignition  2  to  3  per  cent,  of  ash. 

The  gum  dissolves  at  ordinary  temperatures  slowly,  in  an  equal  weight  of  water, 
forming  a  thick  glutinous  liquid  of  distinctly  acid  reaction.  It  is  insoluble  in  alcohol, 
ether,  and  the  oils.  100  parts  of  diluted  alcohol  containing  22  per  cent,  of  alcohol 
by  volume,  dissolve  57  parts  of  gum,  diluted  alcohol  containing  40  per  cent,  alcohol 
takes  up  10  parts,  and  50  per  cent,  alcohol  only  4  parts  (Fliickiger).  If  the  gum 
be  dissolved  in  cold  water,  and  the  solution  be  slightly  acidulated  with  hydrochloric 
acid,  alcohol  produces  in  it  a  precipitate  of  the  arabin  (arahic  acid),  which  may  also 
be  prepared  by  placing  a  solution  of  gum,  acidulated  with  hydrochloric  acid,  on  a 
dialyser,  when  calcium  chloride  will  diffuse  out,  leaving  behind  solution  of  arabin. 

Arabic  acid  dried  at  100°  C.  (212°  F.)  has  the  composition  C,jHj.,0„,  and  gives 
up  HjO  when  it  unites  with  bases.  It  has  a  decided  tendency  to  form  acid  salts. 
Concentrated  nitric  acid  forms  with  it  nitro-compounds,  such  as  C,2H,g(N0j)j0j„ 
and  CjjHjg'  N02)^0j„ ;  dilute  nitric  acid,  on  the  other  hand,  gives  rise  to  mucic  and 
saccharic  acids,  together  with  oxalic  and  a  little  tartaric  acid.  Dilute  sulphuric  acid 
on  prolonged  boiling  gives  rise,  according  to  Scheibler,  to  arahinose,  or  arabin  sxigar 
(pecti)iose,  or  pectin  sugar),  CgHj^Og,  which  reduces  alkaline  copper  solution  and 
turns  the  plane  of  polarization  121°  to  the  right 

Neutral  acetate  of  lead  does  not  precipitate  its  aqueous  solution,  but  the  basic 
acetate  forms  even  in  a  very  dilute  solution  a  precipitate.  Soluble  silicates,  borates, 
and  ferric  salts  render  solution  of  gum  turbid,  or  thicken  it  to  a  jelly.  No  alteration  is 
produced  by  silver  salts,  mercuric  chloride,  or  iodine.  Gum  dissolves  in  an  ammo- 
niacal  solution  of  cupric  oxide. 

Prolonged  heating  of  the  dry  gum  causes  it  to  change  readily  into  metarabic 
(vietagummic)  acid,  which  is  identical  with  the  cerasin  found  in  the  beet  and  in 
cherry  gum.  Sulphuric  acid  will  also  change  arable  into  metarabic  acid.  25  Gm. 
pure  gum  arable  are  covered  with  50  C.c.  strong  alcohol,  10  C.c.  water,  and  5  C.c. 
sulphuric  acid,  and  allowed  to  stand  24  hours.  On  pouring  off  the  fluid,  and  wash- 
ing the  residue  with  alcohol  and  with  water,  metarabic  acid  remains  behind  as  a 
voluminous  mass,  which  dries  to  a  white,  tasteless,  and  odorless  powder  of  acid  re- 
action. (Graeger,  Jahresbericht  der  Chem.,  1872,  p.  781.)  The  metapeciic  acid 
prepared  by  Scheibler  from  the  sugar  beet  is  identical  with  this. 

The  principle  separated  by  cold  water  from  the  soluble  arabin  proves  to  be  the 
same  as  the  metarabic  (metagummic)  acid  prepared  direct  from  the  pure  gum  arable 
by  heating,  or  by  the  action  of  sulphuric  acid.  It  is  also  identical  with  gum  extracted 
from  the  sugar  beet  by  Scheibler.  In  the  normal  and  sound  beet  this  gum  is  insol- 
uble in  water,  and  merely  swells  up  like  the  metarabic  acid,  while  in  altered  beets 
there  is  found  a  portion  (arabin)  soluble  in  water.  (Scheibler,  Ber.  Chem.  Ges.. 
1873,  p.  612.) 
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Kiliani  has  recently  shown  (Ber.  Chem.  Ges.,  1880,  p.  2304,  and  1882,  p.  34) 
that  arabinose,  the  sugar  obtained  from  arable  acid  by  the  prolonged  action  of  dilute 
sulphuric  acid,  is  identical  with  lactose  obtained  from  milk  sugar.  Like  lactose,  it 
yields  mucic  acid  on  oxidation,  and  reduces  Fehling's  solution  even  in  the  cold. 
The  optical  properties  of  arabinose  and  lactose  are  also  identical.  Kiliani  also  found 
that  while  considerable  differences  exist  in  the  amount  of  mucic  acid  (and  corre- 
spondingly of  lactose)  formed,  yet  all  of  a  number  of  specimens  of  the  gum  yielded 
the  same  product,  the  percentage  numbers  ranging  from  fourteen  to  thirty-eight. 

Gum  arable  undergoes  no  change  by  age,  when  kept  in  a  dry  place.  Its  concen- 
trated aqueous  solution  remains  for  a  considerable  time  unaltered,  but  ultimately 
becomes  sour,  from  the  production  of  acetic  acid.  The  disposition  to  sour  is  in- 
creased by  employing  hot  water  in  making  the  solution.  The  tendency  of  a  weak 
solution  to  become  mouldy  is  said  to  be  obviated  by  adding  a  few  drops  of  sul- 
phuric acid,  and   decanting  from   the  sulphate  of  calcium  deposited.  (A.  J.  P., 

1872,  p.  353.)  SoWtion  of  gum  arable  does  not  ferment  upon  the  addition  of 
yeast,  saliva,  or  gastric  juice  ;  the  addition  of  chalk  and  cheese,  however,  starts  a 
fermentation  which  gives  rise  to  lactic  acid  and  alcohol,  but  not  to  mannite  or 
glycerin.  The  addition  of  a  solution  of  gum  to  an  acidified  albumen  solution  causes 
a  precipitate,  which  disappears  on  further  addition  of  gum,  but  the  solution  will 
then  curdle  and  become  flocculent  on  application  of  heat.  Gum  may  be  distinguished 
from  dextrin  by  the  following  tests:  1.  Gum  contains  no  dextro-glucose,  which,  how- 
ever, is  present  in  dextrin,  and  may  be  recognized  by  the  copper  test.*  2.  Gum 
contains  a  lime  compound ;  hence  its  solution  is  rendered  milky  by  oxalic  acid, 
while  a  solution  of  dextrin  remains  almost  clear.  3.  Gum  gives  a  shiny,  yellow 
deposit  when  its  solution  is  mixed  with  a  neutral  ferric  salt.  (Hager,  Chem.  Central., 

1873,  pp.  408  and  584.) 

The  properties  above  enumerated  belong  to  gum  arable  generally.  There  are, 
however,  pharmaceutic  varieties  with  differences  which  deserve  notice.  1.  Gum 
that  is  transparent  and  readily  soluble.  This  constitutes  by  far  the  greater  portion 
of  the  commercial  varieties  distinguished  by  the  names  of  Turkey  and  Senegal  gum. 
It  is  characterized  by  its  transparency,  ready  solubility,  and  the  comparatively  slight 
degree  of  thickness  and  viscidity  of  its  solution.  Under  this  head  may  be  included 
the  gomme  blanche  fend i.l lee  of  Guibourt.  It  is  distinguished  by  the  whiteness  and 
deficient  transparency  of  the  pieces,  attributable  to  the  minute  cracks  or  fissures  with 
which  they  abound,  and  which  render  them  very  brittle  and  easily  pulverizable. 
This  peculiar  structure  is  generally  ascribed  to  the  influence  of  solar  heat  and  light ; 
but  is  conjectured  by  Hayne  to  arise  from  the  exudation  of  the  juice  in  the  frothy 
state  noticed  by  Ehrenberg.  Though  the  unbroken  pieces  are  somewhat  opaque, 
each  minute  fragment  is  perfectly  transparent  and  homogeneous.  This  variety,  in 
consequence  of  its  prompt  and  entire  solubility,  is  usually  preferred  for  medical  use, 
and  for  most  purposes  in  pharmacy.  2.  Gum  less  transparent  and  less  soluble. 
Guibourt  has  proposed  for  portions  of  this  gum  the  name  o^  gomme  pelliculee,  from 
the  circumstance  that  the  masses  are  always  apparently  covered,  on  some  part  of 
their  surface,  by  a  yellowish  opaque  pellicle.  Other  portions  of  it  have  a  mammil- 
lary  appearance  on  the  surface.  It  is  less  transparent  than  the  former  variety,  is 
less  free]y  and  completely  dissolved  by  water,  and  forms  a  more  viscid  solution.  It 
melts  with  difficulty  in  the  mouth,  and  adheres  tenaciously  to  the  teeth.  It  is  found 
in  all  the  commercial  varieties  of  gum,  but  least  in  that  from  Egypt.  Its  peculiari- 
ties have  been  ascribed  to  variable  proportions  of  bassorin  or  cerasin  associated  with 
the  soluble  arabin.  Between  these  two  varieties  of  gum  there  are  insensible  grada- 
tions, so  that  it  is  not  always  easy  to  classify  specimens.f 

Impurities  and  Adulterations.  In  parcels  of  gum  arable  there  are  sometimes 
pieces  of  a  dark  color,  opaque,  and  incorporated  with  ligneous,  earthy,  or  other  im- 

*  Fehling's  Solution.  40  Gra.  of  crj'stallized  cupriu  sulph.ate  dissolved  in  200  C.c.  of  water;  160 
Gm.  of  neutral  potassium  tartrate  and  130  Gm.  of  fused  sodium  hydrate  dissolved  in  600  C.c.  of 
water:  mix  the  two  solutions,  dilute  to  1  litre,  and  boil  for  some  minutes. 

+  A  very  handsome  white  gum  was  noticed  in  the  market  during  1876,  which  had  the  property 
of  makin"  a  glairy  solution  with  water.  On  allowing  the  mixture  to  stand  for  some  days  at  a 
temperature  of  95°  C.  (203°  F.)  it  resumed  its  ordinary  condition. 


PART  I.  Acacia. — Acda.  17 

purities.  The  inferior  are  often  mixed  with,  or  substituted  for,  the  better  kinds, 
especially  in  powder;  and  portions  of  insoluble  gum.  bdellium,  and  otiier  concrete 
juices  of  unknown  origin,  are  found  among  the  genuine.  Flour  or  starch  is  some- 
times fraudulently  added  to  the  powder,  but  is  easily  detected  by  the  blue  color  which 
it  produces  with  tincture  of  iodine.  In  consequence  of  the  impurities  and  difference 
in  quality,  gum  arable  should  generally  bq  assorted  for  pharmaceutic  use.  A  foreign 
substance  sometimes  adheres  to  its  surface,  giving  it  a  bitter  taste,  from  which  it 
may  be  freed  by  washing  in  water.*  Dextrin,  broken  into  small  fragments,  has  been 
mingled  with  parcels  of  gum,  and  may  be  recognized  by  tests  already  given.  The 
confection  sold  as  gum-drops,  which  should  consist  of  gum  and  cane  sugar,  are  fre- 
quently a  mixture  of  glucose  and  gelatin.  In  this  state  they  are  not  wholly  soluble 
in  cold  water ;  but  leave,  in  the  bottom  of  the  vessel,  a  gelatinous  hemispherical  mas. 

Medical  Properties  and  Uses.  This  gum  is  used  in  medicine  chiefly  as  a  demul- 
cent. By  the  viscidity  of  its  solution,  it  serves  to  cover  and  sheathe  inflamed  sur- 
faces ;  and,  by  blending  with  and  diluting  irritating  matters,  bhints  their  acrimony. 
Hence,  it  is  advantageously  employed  in  catarrhal  affections  and  irritation  of  the 
fauces,  by  being  held  in  the  mouth  and  allowed  slowly  to  dissolve.  Internally  ad- 
ministered, it  has  been  found  useful  in  inflammations  of  the  gastric  and  intestinal 
mucous  membrane ;  and  its  employment  has  even  been  extended  to  similar  affections 
of  the  lungs  and  urinary  organs.  Whether  it  is  beneficial,  in  the  latter  cases,  in  any 
other  manner  than  by  the  dilution  resulting  from  its  watery  vehicle,  is  doubtful.  It 
has  been  used  as  a  food,  but  has  very  little  if  any  nutritive  value.  In  pharmacy,  gum 
arable  is  extensively  used  for  the  suspension  of  insoluble  substances  in  water,  and 
for  the  formation  of  pills  and  troches.  Two  kinds  of  powdered  gum  arable  are  used, 
one  a  coarse  powder  called  granuhited,  the  other  finely  dusted.  The  granulated 
dissolves  more  readily  in  water,  according  to  Hager,  because  it  has  lost  during  desic- 
cation only  two  per  cent,  of  moisture,  whilst  in  preparing  the  "  finely  dusted"  powder 
the  high  heat  necessarily  used  to  thoroughly  dry  it,  drives  off  ten  per  cent,  of  water. 
Its  easy  solubility  and  absence  of  tendency  to  form  "  lumps"  cause  the  coarse  powder 
to  be  preferred  for  solutions,  emulsions,  etc. 

Off.  Prep.  Mistura  Amygdalae,  U.S.;  Mistura  Glycyrrhizae  Composita,  U.S.; 
Mistura  Guaiaci,  i?r.;  Mucilago  Acaciae ;  Pulvis  Amygdalae  Comp.,  ^r.;  Pulvis 
Cretae  Comp.,  U.  S.;  Pulvis  Tragacanthae  Comp.,  Br.;  Syrupus  Acaciae,  U.S. 

ACETA.  Mncf/ars. 

(.\-CE'TA.) 

Medicated  Vinegars  are  solutions  of  medicinal  substances  in  vinegar  or  acetic  acid. 
The  advantage  of  vinegar  as  a  menstruum  is  that,  in  consequence  of  the  acetic  acid 
which  it  contains,  it  will  dissolve  substances  not  readily  soluble,  or  altogether  insol- 
uble, in  water  alone.  It  is  an  excellent  solvent  of  the  alkaloids,  which  it  converts 
into  acetates,  thereby  modifying  in  some  measure,  though  not  injuriously,  the  action 
of  the  medicines  of  which  they  are  ingredients.  As  ordinary  vinegar  contains  prin- 
ciples which  promote  its  decomposition,  the  Pharmacopoeias  now  direct  the  substitu- 
tion for  it  of  diluted  acetic  acid.  Even  such  preparations  are  apt  to  spoil  in  time ; 
and  a  portion  of  alcohol  is  sometimes  added  to  contribute  to  their  preservation.  A 
small  quantity  of  acetic  ether  results  from  this  addition ;  the  use  of  alcohol  is 
unnecessary,  and  in  some  cases  injurious,  as  it  is  liable  to  induce  precipitation.  It  it 
better  to  prepare  the  vinegars  in  small  quantities  and  keep  them  only  a  short  time. 
The  vinegars  now  are  all  made  of  uniform  strength  to  represent  1 0  per  cent,  of  the 
crude  druir.  This  change  made  by  the  Committee  of  Revision  of  Pharm.,  1880,  is 
of  doubtful  utility  in  our  opinion,  particularly  as  in  one  case — that  of  vinegar  of 
opium,  the  most  important  in  the  class — the  difference  amounts  to  33  per  cent. 

*  M.  Picciotto  has  proposed  a  method  of  purifying  colored  gum  by  dissolring  the  gum  in  6  to  13 
parts  of  water,  passing  the  solution  through  linen,  and  then  mixing  it  with  gelatinous  alumina 
freshly  precipitated.  A  pap-like  substance  is  formed:  and  the  coloring  matter  is  so  fixed  by  the 
alumina,  that,  when  the  mixture  is  placed  on  a  linen  strainer,  the  mucilage  escapes  colorless;  or, 
if  not  entirely  so  at  first,  becomes eo  on  a  repetition  of  the  process.  The  alumina  may  be  used  a 
second  time.  To  recover  the  alumina,  it  may  be  washed  with  hot  water  to  separate  the  remaining 
gum,  then  treated  with  chlorine  water,  or  hypochlorite  of  calcium,  and  finally  washed  with  boiling 
water.  (Jour,  de  Pharm.  et  de  Chim.,  Jaillet,  1S67,  p.  55.) 
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ACETUM.  5r.   Vinegar. 

(A-CE'TUM.) 

An  acid  liquid,  prepared  from  malt  aud  unmalted  grain  by  the  acetous  fermenta- 
tion. Br. 

Acetum  Crudum,  Acetum  Vinl ;  Vinaigre,  Fr.^  Essig,  G.;  Aceto,  It.;  Vinagre,  Sp. 

Vinegar  is  a  sour  liquid,  the  product  ot  the  acetous  fermentation.  Viewed  chemi- 
cally, it  is  a  very  dilute  solution  of  acetic  acid  containing  certain  foreign  matters. 

The  acetous  fermentation  may  be  induced  in  all  liquors  which  have  undergone  or 
are  susceptible  of  the  vinous  fermentation.  Thus  sugar  and  water,  saccharine  vege- 
table juices,  infusion  of  malt,  cider,  and  wine,  maybe  converted  into  vinegar,  if  sub- 
jected to  the  action  of  a  ferment,  and  exposed,  with  access  of  air,  to  a  temperature 
between  24°  C.  (75°  F.)  and  82°  C.  (90°  F.).  During  the  acetous  fermentation,  a 
microscopic  vegetable,  Mycoderma  (J/.  Aceti),  develops.*  By  the  presence  and  in- 
fluence of  this  plant,  the  germs  of  wliich  exist  in  the  atmosphere,  alcohol  sufficiently 
diluted  with  water  is  converted  into  acetic  acid,  as  sugar  in  solution  is,  through  the 
agency  of  an  analogous  growth,  converted  into  alcohol. 

Vinegar  is  frequently  made  by  the  German  process,  by  which  the  time  consumed 
in  its  formation  is  greatly  abridged.  A  mixture  is  prepared  of  one  part  of  alcohol 
of  80  per  cent.,  four  or  six  parts  of  water,  and  one-thousandth  of  honey  or  extract 
of  malt,  to  act  as  a  ferment.  This  mixture  is  allowed  to  trickle  through  a  mass  of 
beech  shavings,  previously  steeped  in  vinegar,  and  contained  in  a  deep  oaken  tub, 
called  a  vinegar  generator.  The  tub  is  furnished  near  the  top  with  a  wooden  dia- 
phragm perforated  with  numerous  small  holes,  which  are  loosely  filled  with  pack- 
thread about  six  inches  long,  prevented  from  slipping  through  by  a  knot  at  one  end. 
The  alcoholic  mixture,  heated  to  between  24°  C.  (75°  F.)  and  28°  C.  (83°  F.),  is 
placed  on  the  diaphragm,  and  slowly  percolates  the  beech  shavings,  whereby  it  be- 
comes minutely  divided.  It  is  essential  to  the  success  of  the  process  that  a  current 
of  air  should  pass  through  the  tub.  In  order  to  establish  this  current,  eight  equi- 
distant holes  are  pierced  near  the  bottom  of  the  tub,  forming  a  horizontal  row,  and 
four  glass  tubes  are  inserted  vertically  in  the  diaphragm,  of  sufficient  length  to  pro- 
ject above  and  below  it.  The  air  enters  by  the  holes  below,  and  passes  out  by  the 
tubes.  The  contact  of  the  air  with  the  minutely  divided  liquid  rapidly  promotes  the 
acetification,  which  consists  essentially  in  the  oxidation  of  the  alcohol.  During  the 
process  the  temperature  rises  to  37°  ('.  (100°  F.)  or  40°  C.  (104°  F.),  and  remains 
nearly  stationary  while  the  process  is  going  on  favorably.  The  liquid  is  drawn  off 
by  a  discharge  pipe  near  the  bottom,  and  must  be  passed  three  or  four  times  through 
the  tub,  before  the  acetification  is  completed,  which  generally  occupies  from  twenty- 
four  to  thirty-six  hours.  According  to  Winimer,  pieces  of  charcoal,  about  the  size 
of  a  walnut,  may  be  substituted  for  the  beech  shavings  in  the  process,  with  the  effect 
of  expediting  the  acetification.  The  charcoal  must  be  deprived  of  saline  matter  by 
diluted  hydrochloric  acid,  and  afterwards  washed  with  water.  M.  Pasteur  denies  that 
the  more  rapid  acetification  produced  by  enlarging  the  surface  of  contact  with  the 
atmosphere  by  means  of  packthread,  beech  shavings,  etc.,  is  owing  to  the  direct 
influence  of  the  air,  and  ascribes  it  to  the  presence  of  raycoderms  upon  the  surface 
of  these  substances. 

In  his  Etudes  sur  laVinaigre,  published  in  1862,  Pasteur  proposed  to  substitute 
for  the  German  process  the  sowing  of  the  mycoderm  upon  the  surface  of  a  mixture 
of  wine  and  vinegar,  or  of  water,  alcohol  (2  per  cent.)  and  acetic  acid  (1  per  cent.), 
adding  alcohol  daily  in  small  quantities  after  about  half  that  contained  in  the  original 
liquid  had  been  converted  into  acetic  acid,  until  a  vinegar  of  sufficient  strength  was 

*  The  mycoderm  exists  in  two  forme,  which  may  be  different  phvnts  or  different  forms  of  one  plant, 
but  all  have  the  power  of  acetification.  In  one  case  the  pellicle  consists  of  extremely  small  globules 
(micrococci)  in  contiguous  rows,  or  finally  enveloped  in  a  glue-like  mass.  In  other  instances  rod- 
like forms  (bacilli)  make  up  the  mycoderm  ;  these  vary  much  in  size.  The  relations  of  these  or- 
ganisms to  other  plants  are  uncertain.  Pasteur  considers  that  they  are  distinct  organisms,  but 
Turpin,  Berkeley,  and  other  observers  believe  that  they  consist  of  the  mycelium  of  Peiiicilliitm 
glaiicum,  vegetating  .actively  and  increasing  also  by  crops  of  conidiaor  gemmfB.  The  action  of  the 
mycoderm  seems  to  be  an  oxidizing  one,  so  that  when  the  supply  of  alcohol  fails  the  plant  proba- 
bly grows  at  the  expense  of  the  acetic  acid,  converting  it  into  carbonic  acid  and  water. 
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produced.  In  1869,  Beton-Laugier  announced  that  he  had  succeeded  in  carrying 
out  this  process,  and  in  1S70  he  received  a  prize  from  the  Societe  d'Encouragement 
de  rindustrie  National.  Recently  Mr.  Emanuel  Wurm  has  further  elaborated  this 
French  process  with  asserted  great  success  (for  details,  see  P.  J.  Tr.,  xi.  133). 

In  England,  vinegar  is  made  from  the  infusion  of  malt  by  the  German  process, 
which  is  said  to  have  originated  with  3Ir.  Ham,  of  Bristol,  England,  as  early  as  1822. 
The  fermented  wort  is  made  to  fall  in  a  shower  upon  a  mass  of  fagots  of  birch  twigs, 
occupying  the  upper  part  of  a  large  vat,  and,  after  trickling  down  to  the  bottom,  is 
pumped  up  repeatedly  to  the  top,  to  be  again  allowed  to  fall,  until  the  acetification 
is  completed.  Thismode  of  oxidizing  the  alcohol  in  the  fermented  wort  has  the  ad- 
vantage of  rendering  insoluble  certain  glutinous  and  albuminous  principles,  which, 
if  not  removed,  would  cause  a  muddiness  in  the  vinegar,  and  make  it  liable  to  spoil. 

In  the  United  States,  vinegar  is  often  prepared  from  cider.  When  it  is  made  on 
a  large  scale,  the  cider  is  placed  in  barrels  with  their  bung-holes  open,  which  are  ex- 
posed during  the  summer  to  the  heat  of  the  sun.  The  acetification  is  completed  in 
the  course  of  about  two  years.  The  progress  of  the  fermentation,  however,  must  be 
watched  ;  and,  as  soon  as  perfect  vinegar  is  formed,  it  should  be  racked  off  into  clean 
barrels.  Without  this  precaution,  the  acetous  fermentation  would  run  into  the  putre- 
factive, and  the  vinegar  be  spoiled.  Cider  vinegar  contains  no  aldehyd.  It  contains 
malic  acid,  and  therefore  yields  a  precipitate  with  acetate  of  lead.  The  want  of  such 
a  precipitate  indicates  that  the  supposed  cider  vinegar  is  a  manufactured  substitute, 
although  a  fictitious  article  might  yield  a  similar  precipitate. 

Vinegar  may  be  clarified,  without  impairing  its  aroma,  by  throwing  about  a  tum- 
blerful of  boiling  milk  into  from  fifty  to  sixty  gallons  of  the  liquid,  and  stirring  the 
mixture.     This  operation  has  the  effect  at  the  same  time  of  rendering  red  vinegar  pale. 

The  series  of  changes  which  occur  during  the  acetous  fermentation  is  called  aceti- 
fication. During  its  progress,  there  is  a  disengagement  of  heat ;  the  liquor  absorbs 
oxygen  and  becomes  turbid ;  and  filaments  form,  which  are  observed  to  move  in 
various  directions,  until,  finally,  upon  the  completion  of  the  fermentation  they  are 
deposited  in  a  mass  of  a  pultaceous  consistence.  The  liquor  now  becomes  transparent, 
its  alcohol  has  disappeared,  and  acetic  acid  has  been  formed  in  its  place.  How  is 
this  change  of  alcohol  into  acetic  acid  effected  ?  Liebig  supposes  that  it  takes  place 
in  consequence  of  the  formation  of  aldehyd,  into  which  the  alcohol  is  changed  by 
the  loss  of  a  part  of  its  hydrogen.  The  alcohol,  consisting  of  two  atoms  of  carbon, 
six  of  hydrogen,  and  one  of  oxygen,  loses  two  atoms  of  hydrogen  through  the  in- 
fluence of  the  atmosphere,  and  becomes  aldehyd,  composed  of  two  atoms  of  carbon, 
four  of  hydrogen,  and  one  of  oxygen.  This,  by  the  absorption  of  one  atom  of 
oxygen,  becomes  two  atoms  of  carbon,  four  of  hydrogen,  and  two  of  oxygen ;  that 
is,  acetic  acid  (CjHjO.OH).  Thus  the  conversion  of  alcohol  into  acetic  acid  con- 
sists in,  first,  the  removal  of  two  atoms  of  hydrogen,  and  afterwards  the  addition  of 
one  atom  of  oxygen.  The  followinc  equation  represents  this  change  : 
C,H,0  -\-'0  =  C,H,0  +  H,0 

C,Hp -f  0  =  C,H A' 

Aldehyd  is  a  colorless,  very  inflammable,  ethereal  liquid,  having  a  pungent  taste 
and  smell.  Its  density  is  0-79.  It  absorbs  oxygen  gradually,  and  is  thus  converted 
into  acetic  acid,  as  just  stated.  Its  property  of  absorbing  oxygen  gives  it  a  reducing 
power  like  that  possessed  by  glucose.  Hence,  it  responds  to  Trommer's  test  for 
glucose  (page  16).  A  few  drops  of  solution  of  sulphate  of  copper  are  added  to  the 
solution  suspected  to  contain  aldehyd,  and  then  a  solution  of  potassa  in  excess. 
The  liquid  is  next  heated  nearly  to  the  boiling  point,  which  will  cause  the  precipi- 
tation of  red  suboxide  of  copper,  if  aldehyd  be  present.  The  name  aldehyd  alludes 
to  its  relation  to  alcohol,  o/cohol  rf^^j^f/rogenated.  Its  aqueous  solution  is  decom- 
posed by  caustic  potassa,  with  formation  of  aldehyd  resin.  This  is  a  soft,  light-brown 
mass,  which,  heated  to  100°  C.  (212°  F.),  gives  off  a  nauseous  soapy  smell. 

Properties.  Vinegar,  when  good,  is  of  an  agreeable  penetrating  odor,  and  pleasant 
acid  taste.  According  to  Magnes  Lahens,  wine  vinegar  always  contains  a  little  alde- 
hyd. The  better  sorts  of  vinegar  have  a  grateful  aroma,  probably  due  to  the  presence 
of  an  ethereal  substance,  perhaps  acetic  ether.     The  color  of  vinegar  varies  from 
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pale  yellow  to  deep  red.  When  long  kept,  especially  if  exposed  to  the  air,  it  becomes* 
ropy,  acquires  an  unpleasant  smell,  putrefies,  and  loses  its  acidity.* 

The  essential  ingredients  of  vinegar  are  acetic  acid  and  water ;  but,  besides  these, 
it  contains  various  other  substances,  derived  from  the  particular  vinous  liquor  from 
which  it  may  have  been  prepared.  Among  these  may  be  mentioned,  coloring  mat- 
ter, gum,  starch,  gluten,  sugar,  a  little  alcohol,  and  frequently  malic  and  tartaric 
acids,  with  a  minute  proportion  of  alkaline  and  earthy  salts.  Vinegar  should  be 
devoid  of  lead  and  copper  and  of  free  sulphuric  acid,  as  shown  by  its  not  being  dis- 
colored by  sulphuretted  hydrogen,  and  yielding  no  precipitate,  when  boiled  with  a 
solution  of  chloride  of  calcium ;  and  of  such  a  strength  that  a  fluidounce  would 
require,  for  saturation,  not  less  than  thirty-five  grains  of  bicarbonate  of  potassium. 
After  saturation  it  should  be  free  from  acrid  taste,  indicating  the  absence  of  acrid 
substances,  the  taste  of  which  may  have  been  concealed  by  that  of  the  acetic  acid. 

Malt  Vinegar  (^Acetum  Bi'itannicnrti)  has  a  brown  color,  and  a  sp.  gr.  from  1-006 
to  1-019.  The  strongest  kind,  called  proof  vinegar,  contains  from  46  to  5  per  cent. 
of  acetic  acid.  That  of  British  manufacture  usually  contains  sulphuric  acid,  which 
the  manufacturer  is  allowed  by  law  to  add  in  a  proportion  not  exceeding  one  part  in 
a  thousand.  This  addition  was  at  one  time  thought  necessary  to  preserve  the  vine- 
gar ;  but  it  is  now  admitted  that,  if  the  vinegar  be  properly  made,  it  does  not  require 
to  be  thus  protected. 

As  ordered  by  the  British  Pharmacopoeia,  "  it  has  a  sp.  gr.  of  1-017  to  1-019  ;  one 
fluidounce  of  it  (445-4  grains)  requires  at  least  402  grain-measures  of  the  volumetric 
solution  of  soda  for  neutralization,  corresponding  to  4-6  per  cent,  of  anhydrous  acetic 
acid."}"  If  ten  minims  of  solution  of  chloride  of  barium  be  added  to  a  fluidounce  of 
the  vinegar,  and  the  precipitate,  if  any,  be  separated  by  filtration,  a  further  addition 
of  the  test  will  give  no  precipitate.  Sulphuretted  hydrogen  causes  no  change  of 
color."  Br.  The  chloride  of  barium  test  admits  the  presence  of  1  part  in  1000  of 
sulphuric  acid.  The  non-action  of  sulphuretted  hydrogen  indicates  the  absence  of 
metals  generally. 

Wine  Vinegar  (Acetum  Gallicnni)  is  nearly  one-sixth  stronger  than  pure  malt 
vinegar.  It  is  of  two  sorts,  the  white  and  the  red,  according  as  it  is  prepared  from 
white  or  red  wine.  White  wine  vinegar  is  usually  preferred,  and  that  made  at  Orleans 
is  the  best.  Red  wine  vinegar  may  be  deprived  of  its  color,  and  rendered  limpid, 
by  being  passed  through  animal  charcoal. 

Distilled  Vinegar  {Acetum  Destillatum ;  Vinaigre  distille,  Oxeolat  simple,  Fr.; 
Destillirter  Essig,  G.)  was  officinal  in  the  U.  S.  Pharmacopoeia,  1870,  and  was  pre- 
pared by  obtaining  seven  pints  of  distillate  from  eight  pints  of  vinegar  placed  in  a 
glass  retort,  one  pint  left  in  the  retort  retaining  the  fixed  impurities,  salts,  etc. 
One  hundred  grains  should  saturate  not  less  than  seven  and  six  tenths  grains  of 
potassium  bicarbonate.  It  should  be  wholly  volatilizable  by  heat,  yield  no  precipi- 
tate with  acetate  of  lead  or  nitrate  of  silver,  nor  change  color  upon  the  addition  of 
sulphuretted  hydrogen  or  ammonia.  If  silver  be  digested  with  it  and  hydrochloric 
acid  afterwards  added,  no  precipitate  is  produced.    Although  preferred  by  some  phar- 

*  It  is  well  known  that,  in  certain  kinds  of  vinegar,  little  eel-like  animals,  AngiiUhila  Aceti,  may- 
be seen  in  great  numbers.  Their  origin  was  unknown,  until  they  were  shown  by  M.  Davaine  to 
be  developed  in  most  fruits,  as  the  apple,  plum,  peach,  cherry,  etc.,  in  great  numbers,  ami  thus 
their  presence  in  cider  vinegar  can  easily  be  explained.  These  little  animals  need  air  for  their  sup- 
port; and  a  curious  contest  may  sometimes  be  noticed  between  them  and  the  mycoderms  upon  the 
surface,  which,  as  they  tend  to  consume  all  the  oxygen  absorbed,  the  little  eels  combine  their  efforts 
to  submerge,  so  as  to  expose  the  liquid  freely  to  the  air.  They  often  in  the  French  process  inter- 
fere with  the  development  of  the  vinegar,  but  are  readily  killed  by  exposing  the  liquid  to  a  tem- 
perature of  60°  C.  (12S°  F.) ;  or  sometimes  boracic  acid  is  added. 

•j-  Dr.  Carl  Jehn  published  in  Archiv  der  Pharmacie,  May,  1S77  {y.  R.,  August,  1877),  a  sim- 
ple iijethod  of  determining  the  percentage  of  acetic  acid  in  vinegar.  A  quantity  of  sodium  or 
potassium  bicarbonate  is  placed  inaglass  jar,  provided  with  a  tightly  fitting  rubber  stopper,  carrying 
a  glass  tube  for  conducting  off  the  gas.  An  oj)en  vial  containing  10  C.c.  of  the  vinegar  to  be  as- 
sayed is  placed  inside  the  jar  upon  the  sodium  bicarbonate,  the  stopper  is  inserted,  and  by  inclining 
the  jar  the  vinegar  flows  out,  decomposing  the  bicarbonate.  The  resulting  gas  passes  through  the 
glass  tube  into  a  vessel  of  water,  and  by  the  pressure  which  the  gas  exerts  upon  the  surface  of  the 
water  it  displaces  a  portion  of  the  latter,  which  flows  through  an  outlet  into  a  graduated  cylinder. 
The  divisions  of  the  latter  are  so  arranged  as  to  indicate  at  once  the  percentage  of  anhydrous 
acetic  acid. 
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macists  in  making  medicated  vinegars,  it  is  now  usually  substituted  by  diluted  acetic 
acid. 

Adulterations.  The  principal  foreign  substances  which  vinegar  is  liable  to  con- 
tain, are  sulphuric  and  sulphurous  acids,  certain  acrid  substances,  and  copper  and 
lead,  derived  from  improper  vessels  used  in  its  manufacture.  Tin  has  been  found  in  it 
after  standing  a  short  time  in  tin  vessels.  Hydrochloric  and  nitric  acids  are  but  rarely 
present.  A  test  said  to  have  been  discovered  by  Chevallier  (^A.  J.  P.,  April,  1872) 
is  as  follows.  Put  an  ounce  of  the  suspected  vinegar  into  a  small  porcelain  capsule, 
over  a  water-bath,  and  evaporate  to  about  half  a  drachm,  or  to  the  consistence  of  a 
thin  extract.  When  cool,  add  half  a  fluidounce  of  stronger  alcohol,  and  thoroughly 
triturate.  The  free  sulphuric  acid,  if  present,  will  be  taken  up  by  the  alcohol  to  the 
exclusion  of  any  sulphate.  Filter  the  alcoholic  solution,  add  one  fluidounce  of  distilled  - 
water,  evaporate  off  the  alcohol,  and  filter.  Acidulate  the  filtrate  with  hydrochloric 
acid,  add  a  few  drops  of  a  solution  of  chloride  of  barium,  and  a  white  precipitate  of 
sulphate  of  barium  will  result  if  the  sample  of  vinegar  has  been  adulterated  with  sul- 
phuric acid.  Other  methods  are  described  by  0.  Hehner  (Arch,  der  Phamiacie, 
JMay,  1877),  see  A.  J.  P.,  May,  1877,  Nessler  [Pkarm.  Cent.  Halle,  No.  40,  1877), 
Chem.  and  Drug.,  April  1-i,  1877,  The  Analyist,  1877,  p.  163,  X.  P.,  Feb.  1878,  F. 
Masset  (/our.  de  Pharm.  dAnvers,  1879,  p.  88),  A.  J.  P.,  Feb.  1880. 

Chloride  of  barium  is  not  a  suitable  test  for  the  presence  of  sulphuric  acid  ;  as  it  will 
cause  a  precipitate  with  sulphates,  which  are  often  found  in  vinegar  when  no  free 
sulphuric  acid  is  present.  The  evaporation  of  a  sample  of  vinegar  in  contact  with  a 
piece  of  white  sugar  or  on  white  paper  will  show  the  presence  of  free  sulphuric  acid 
by  the  charring  which  ensues.  Hydrochloric  acid  may  be  discovered  by  adding  to  a 
distilled  portion  of  the  suspected  vinegar  a  solution  of  nitrate  of  silver,  which  will 
throw  down  a  curdy  white  precipitate,  insoluble  in  nitric  acid.  If  nitric  acid  be 
present,  an  improbable  impurity,  it  may  be  detected  by  producing  a  yellow  color, 
when  the  suspected  vinegar  is  boiled  with  indigo.  The  acrid  substances  usually 
introduced  into  vinegar  are  red  pepper,  long  pepper,  pellitor}',  grains  of  paradise, 
and  mustard  seed.  These  may  be  detected  by  evaporating  the  vinegar  to  an  extract, 
which  will  have  an  acrid,  biting  taste,  if  any  one  of  these  substances  be  present. 
By  far  the  most  dangerous  impurities  in  vinegar  are  copper  and  lead.  The  former 
may  be  detected  bj'  a  brownish  precipitate  on  the  addition  of  ferrocyanide  of  potas- 
sium to  the  concentrated  vinegar ;  the  latter,  by  a  blackish  precipitate  with  sulphu- 
retted hydrogen,  and  a  yellow  one  with  iodide  of  potassium.  Pure  vinegar  is  not 
discolored  by  sulphuretted  hydrogen.  According  to  Chevallier,  wine  vinegar,  which 
has  been  strengthened  with  acetic  acid  from  wood,  sometimes  contains  a  minute 
proportion  of  arsenic.  This  is  probably  derived  from  arseniferous  sulphuric  acid, 
employed  in  preparing  the  acetic  acid. 

Medical  Properties.  Vinegar  acts  as  a  refrigerant  and  diuretic.  With  this  view 
it  is  added  to  diluent  drinks  in  inflammatory  fevers.  It  is  sometimes  used  against 
seat-worms,  and  for  other  purposes,  as  a  clyster,  diluted  with  twice  or  thrice  its  bulk 
of  water.  Externally  it  is  employed  as  a  fomentation  in  bruises  and  sprains ;  it  is  a 
very  valuable  remedy  in  dermatitis  from  exposure  to  the  sun.  Diluted  with  water, 
it  fgrms  the  best  means  of  clearing  the  eye  from  small  particles  of  lime.  Its  vapor 
is  inhaled  in  certain  states  of  sore  throat,  and  it  is  diff"used  through  sick-rooms 
under  the  impression  that  it  destroys  unwholesome  effluvia,  though,  in  fact,  it  has 
little  other  effect  than  to  cover  unpleasant  smells.  The  dose  is  from  one  to  four 
fluidrachms  (3-75-15  C.c.) ;  as  a  clyster,  the  quantity  used  is  one  or  two  fluidounccs 
(30-60  C.c). 

Off.  Prep.    Emplastrum  Cerati  Saponis,  Br. 

ACETUM   CANTHARIDIS.  Br.  Vinegar  of  Ointharides. 
(a-ce'tCm  c.\x-thar'i-dis.) 

Vinaigre  cantharid^,  Fr.;  Canthariden-Essig,  G. 

" Cantharides,  in  powder,  two  ounces  [Avoirdupois];  Glacial  Acetic  Acid  tico 
fluidounces  [Imperial  measure];  Acetic  Acid  eighteen jiuidounces  [Imp.  meas.],  or 
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a  sufficiency.  Mix  thirteen  fluidounces  of  the  Acetic  Acid  with  the  Glacial  Acetic 
Acid,  and  digest  the  Cantharides  in  this  mixture  for  two  hours  at  a  temperature  of 
200° ;  then  transfer  the  ingredients,  after  they  have  cooled,  to  a  percolator,  and,  when 
the  liquid  ceases  to  pass,  pour  five  fluidounces  of  Acetic  Acid  over  the  residuum  in 
the  apparatus.  As  soon  as  the  percolation  is  complete,  subject  the  contents  of  the 
percolator  to  pressure,  filter  the  product,  mix  the  liquids,  and  add  sufficient  acid  to 
make  one  pint  [Imp.  meas.]."  Br. 

This  preparation  was  formerly  officinal  in  all  the  Pharmacopoeias  of  the  British 
Islands ;  but  it  was  omitted  in  the  first  British  Pharmacopoeia,  to  be  resumed  in  the 
present.  The  mode  of  preparation  differs  mainly  in  the  partial  substitution  of  percola- 
tion for  maceration  and  expression.  The  addition  of  the  glacial  to  the  officinal  acetic 
acid  is  simply  to  increase  the  strength  of  the  latter. 

This  preparation  is  intended  exclusively  for  external  use,  as  a  speedy  epispastic. 
It  is  said,  when  lightly  applied  by  a  brush,  to  act  as  a  rubefacient ;  and,  when  rubbed 
freely  upon  the  skin  for  three  minutes,  to  be  followed,  in  two  or  three  hours,  by  full 
vesication.  The  pain  produced  by  the  application,  though  more  severe,  is  also  more 
transient  than  that  occasioned  by  the  blistering  cerate.  From  experiments  made  by- 
Mr.  Redwood,  it  may  be  inferred  that  the  old  Acetum  Cantharidis  of  the  London 
Pharmacopoeia,  which  was  prepared  by  maceration  without  heat,  proved  epispastic 
chiefly  if  not  exclusively  in  consequence  of  its  acetic  acid,  and  that  it  contained  little 
of  the  active  principle  of  the  flies.  (P.  J.  Tr.,  Oct.  1841.)  Prof.  Procter  found  that, 
by  digestion  at  a  temperature  of  100°  C.  (212°  F.),  the  active  principle  of  the  flies 
is  readily  taken  up  by  officinal  acetic  acid,  though  a  portion  of  the  cantharidin  is  de- 
posited upon  cooling.  (^A.  J.  /*.,  xxiv.  299.)  It  would  seem,  therefore,  that  the  vine- 
gar of  Spanish  flies  would  be  best  prepared  with  the  aid  of  heat ;  and,  to  a  certain 
extent,  this  advantage  is  enjoyed  in  the  present  process.* 

ACETUM  LOBELIA.  U.S.   Vinegar  of  Lobelia. 

(A-CK'TUM  LO-BE'LI-^.) 
Vinaigre  de  Lobelie  enflSe,  Fr.;  Lobelien-Essig,  G. 

"  Lobelia,  in  No.  30  powder,  ten  parts  [or  one  and  three-fourths  ounces  av,] ; 
Diluted  Acetic  Acid,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  one  pint]. 
Moisten  the  powder  with  five  parts  [or  one  fluidounce]  of  Diluted  Acetic  Acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  Diluted  Acetic  Acid 
upon  it  until  one  hundred  parts  [or  one  pint]  of  filtered  liquid  are  obtained."  U.  S. 

Vinegar  of  Lobelia  may  also  be  prepared  by  macerating  the  powder  in  one  pint 
of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and  filtering  through 
paper. 

Vinegar  of  Lobelia  has  been  reduced  about  20  per  cent,  in  strength  by  the  above 
process  in  order  to  make  the  vinegars  conform  to  the  10  per  cent,  rule  adopted  by 
the  Committee  of  Revision  of  the  last  Pharmacopoeia. 

This  is  a  good  preparation  of  lobelia,  and  might  well  be  formed  into  a  syrup  by  the 
addition  of  sugar,  as  in  the  syrup  of  squill.    It  has  the  advantage  that  acetic  acid  gives 

*  The  viiieyar  of  colchicuni  {acetum  colchici)  wns  omitted  in  the  U.  S.  Pharmacopoeia,  1870, 
although  a  very  active  preparation.  The  following  is  the  article  on  it  in  the  14th  edition  of  the  U.  S. 
Dispensatory.  "Take  of  Colchicuni  Root,  in  fine  powder,  iwo  troyounces  ;  Diluted  Acetic  Acid  a 
sufficient  qnaiitity.  Moisten  the  powder  with  a  fluidounce  of  Diluted  Acetic  Acid,  allow  it  to  stand 
for  half  an  hour,  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon  it  Diluted 
Acetic  Acid  until  the  filtered  liquid  measures  two  pints.  Vinegar  of  Colchicum  may  also  be  pre- 
pared by  macerating  the  Colchicum  Hoot,  in  moderately  fine  powder,  with  two  pints  of  Diluted 
Acetic  Acid,  in  a  close  glass  vessel,  for  seven  days;  then  expressing  the  liquid,  and  filtering 
through  paper." 

Vinegar  is  an  excellent  solvent  of  the  active  principle  of  colchicum ;  and  the  alkaloid  of  the 
latter  loses  none  of  its  eflScacy  by  combination  with  the  acetic  acid  of  the  former.  Of  the  two 
formulas  above  given,  the  first,  directing  percolation,  is  much  preferable  to  the  second,  permitting 
maceration,  if  performed  by  competent  hands ;  and  the  same  remark  will  apply  to  ail  the  medi- 
cated vinegars  in  which  an  alternative  formula  is  given. 

Medical  Uses.  This  preparation  has  been  extolled  as  a  diuretic  in  dropsy,  and  may  be  given  in 
gout,  rheumatism,  and  neuralgia;  but  the  wines  of  colchicum  are  usually  preferred.  It  is  recom- 
mended by  Scudamore  to  be  given  in  connection  with  magnesia,  so  as  to  neutralize  the  acetic  acid 
of  the  menstruum.     The  dose  is  from  thirty  di'oi)S  to  two  fluidrachms  (I'9-7'5  C.c). 
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stability  to  the  alkaloid,  which  is  very  liable  to  decomposition,  especially  under  the 
influence  of  heat.  It  may  be  used  for  all  the  purposes  for  which  lobelia  is  given,  either 
in  substance  or  tincture,  as  in  asthma,  spasmodic  catarrh,  and  catarrhal  croup,  in 
which  it  may  often  be  advantageously  conjoined  with  the  syrups  of  seneka  and  squill. 
For  these  purposes  the  dose  for  an  adult  is  from  thirty  minims  to  a  fluidrachm 
(2-3-75  C.c),  repeated  three  or  four  times  a  day,  or  mure  frequently  if  required, 
lu  the  paroxysm  of  spasmodic  asthma  one  or  two  fluidrachms  (3-75— 750  C.c.)  may 
be  given  every  two  or  three  hours  till  relief  is  obtained.  The  emetic  dose  would 
be  half  a  fluidounce  (15  C.c.}. 

ACETUM  OPII.  U.S.   Vinegar  of  Opium. 

(.\-CE'TUM    O'PI-i.) 

Black  Drop ;  Vinaigre  d'Opium,  Fr.;  Opium-Essig,  G. 

"Powdered  Opium,  tenparts\_or  two  ounces  av.]  ;  Nutmeg,  in  No.  30  powder, 
three  parts  [or  two  hundred  and  sixty  grains]  ;  Sugar,  ticenti/  parts  [or  four  ounces 
av.]  ;  Diluted  Acetic  Acid,  a  sufficient  quantity^  To  make  one  hundred  parts  [or 
eighteen  fluidounces.]  Macerate  the  Opium  and  Nutmeg  xxi  jifty  parts  [or  in  nine 
fluidounces]  of  Diluted  Acetic  Acid  for  twenty-four  hours.  Put  the  mixture  into  a 
conical  glass  percolator,  and  return  the  percolate  until  it  passes  clear.  Then  gradually 
pour  on  Diluted  Acetic  Acid  until  eighty  parts  [or  one  pint]  of  liquid  are  obtained. 
In  this  dissolve  the  Sugar  by  agitation  without  heat  and  strain."    U.S. 

Many  will  doubtless  prefer  to  make  this  preparation  entirely  by  maceration.  This 
may  be  done  by  placing  the  powder  in  a  suitable  bottle  and  pouring  on  the  diluted 
acetic  acid,  agitating  frequently,  after  allowing  the  maceration  to  proceed  seven  days, 
expressing  and  filtering.  The  vinegar  of  opium  was  introduced  into  the  Pharma- 
copoeias as  an  imitation  of  or  substitute  for  a  preparation  which  has  been  long  in 
use  under  the  name  of  Lancaster  or  Quaker  black  drop,  or  simply  black  drop. 
The  formula  of  the  first  edition  of  the  U.  S.  Pharmacopoeia  was  so  deficient  in  pre- 
cision, and  so  uncertain  in  its  results,  that  it  was  abandoned  in  the  second  edition ; 
but,  as  these  objections  were  obviated  in  a  process  by  Mr.  Charles  Ellis  {A.J.  P.,  vol. 
ii.  p.  202),  it  was  deemed  proper  to  restore  it  to  its  officinal  rank  at  the  subsequent 
revision  of  the  Pharmacopoeia.  The  preparation  has,  we  think  unfortunately,  been 
omitted  in  the  British  Pharmacopceia  with  most  of  the  other  vinegars.  The  ad- 
vantages of  the  black  drop  over  laudanum  are,  probably,  that  disturbing  principles  con- 
tained in  opium  and  soluble  in  alcohol  are  left  behind  by  the  aqueous  menstruum 
employed ;  while  the  meconate  of  morphia  is  converted  by  the  acetic  acid  into  the 
acetate.  In  the  original  process,  published  by  Dr.  Armstrong,  who  found  it  among 
the  papers  of  a  relative  of  the  proprietor  in  England,  verjuice,  or  the  juice  of  the  wild 
crab,  was  employed  instead  of  vinegar.  Other  vegetable  acids  also  favorably  modify 
the  narcotic  operation  of  opium ;  and  lemon-juice  has  been  employed  in  a  similar 
manner  with  vinegar  or  verjuice,  and  perhaps  not  less  advantageously.  For  the 
process  officinal  in  first  edition  U.  S.  Pharm.,  see  14th  edition  U.  S.  Dispensatory. 

The  vinegar  of  opium  may  sometimes  be  advantageously  used  when  opium  itself, 
or  the  tincture,  occasions  headache,  nausea,  or  nervous  disorder.  It  exhibits  all  the 
anodyne  and  soporific  properties  of  the  narcotic,  with  less  tendency  to  produce  these 
disagreeable  eflfects.  The  strength  of  this  preparation  has  been  more  seriously  altered 
than  that  of  any  other  of  the  vinegars;  it  is  now,  in  opium  strength,  one-third  iceaker 
than  the  black  drop  formerly  officinal.  One  grain  of  opium  was  contained  in  6'-4 
minims  or  6-65  grains  of  the  former  black  drop,  whilst  now  one  grain  is  contained 
in  9-6  minims  or  10  grains  of  the  present  preparation.  Formerly  black  drop  was 
double  the  strength  of  laudanum  ;  it  has  now  the  same  strength.  This  alteration  is 
in  our  opinion  absolutely  unjustifiable,  and,  if  the  preparation  were  more  frequently 
used,  would  very  probably  lead  to  loss  of  life.  It  would  be  well  for  the  present  to 
note  upon  prescriptions  after  Acetum  Opii,  [T.  S.F.,  18S0,]  as  a  safeguard,  and  to 
revise  the  dose  accordingly.  The  dose  may  be  stated  at  from  ten  to  fifteen  drops  or 
minims  (060  to  1  C.c.)  of  the  vinegar  of  opium  {Pharm.,  1880). 
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ACETUM   SANGUINAHI^.  U.S.   Vinegar  of  Sanguinaria. 

(A-CE'TUM    SAN-GUI-NA'KI-^.) 

Vinaigre  de  Sanguinairc,  Fi\;  BIutwurzel-Essig,  G. 

"  Sanguinaria,  in  No.  30  powder,  ten  parts  [or  one  and  three-fourths  ounces  av.]  ; 
Diluted  Acetic  Acid,  a  sufficient  quantity,  to  make  one  hundred  parts  [or  one  pint]. 
Moisten  the  powder  with  five  parts  [or  one  fluidounce]  of  Diluted  Acetic  Acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  Diluted  Acetic  Acid 
upon  it  until  one  hundred  parts  [or  one  pint]  of  filtered  liquid  are  obtained."  U.  S. 

Vinegar  of  Sanguinaria  may  also  be  prepared  by  macerating  the  powder  in  one 
pint  of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and  filtering 
through  paper. 

This  preparation  is  now  20  per  cent,  weaker  than  the  vinegar  of  bloodroot  of  the 
Pharmacopoeia  of  1870.  It  is  efiicient,  and  of  a  deep-red  color.  Ou  standing,  a 
deposit  is  always  noticed  upon  the  sides  of  the  vessel  containing  it,  and  the  color 
pales ;  the  cause  of  this  is  unknown,  as,  according  to  the  late  Prof.  Procter,  the 
change  is  independent  of  the  acetate  of  sanguinarina,  which  is  formed  in  the  pro- 
cess. (^A.  J.  P.,  May,  1864:,  p.  210.)  A  syrup  may  be  formed  from  this  vinegar 
by  the  addition  of  sugar,  as  in  the  syrup  of  squill.  The  dose  of  the  vinegar  of 
bloodroot  as  an  emetic  is  three  or  four  fluidrachms  (11 '25-15  C.c.)  ;  as  an  alterative 
and  expectorant,  from  fifteen  to  thirty  drops  or  minims  (0-9-l'9  C.c).  It  has  been 
used  as  a  local  remedy  in  ringworm  and  other  cutaneous  diseases,  and  has  been 
found  by  Dr.  R.  G.  Jennings  efficient  as  a  gargle  in  the  sore  throat  of  scarlet  fever. 

ACETUM   SCILL^.  U.S.,  Br.    Vinegar  of  Squill. 

(A-CE'XtJM   SCIL'L^.) 

Vinaigre  scillitique,  Fr.;  Meerzwiebel-Essig,  G. 

"  Squill,  in  No.  30  powder,  ten  parts  [or  one  and  three-fourths  ounces  av.]  ;  Di- 
luted Acetic  Acid,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  one  pint]. 
Moisten  the  powder  with  thirty  parts  [or  five  fluidounces]  of  Diluted  Acetic  Acid, 
and,  after  the  mixture  has  ceased  to  swell,  transfer  it  to  a  conical  glass  percolator, 
pack  it  carefully,  and  gradually  pour  Diluted  Acetic  Acid  upon  it  until  one  hundred 
parts  [or  one  pint]  of  filtered  liquid  are  obtained."  U.S. 

Vinegar  of  Squill  may  also  be  prepared  by  macerating  the  Squill  with  one  pint  of 
Diluted  Acetic  Acid  for  seven  da^'s,  expressing  the  liquid,  and  filtering  through  paper. 

"  Take  of  Squill,  bruised,  two  ounces  and  a  half  [avoirdupois]  ;  Diluted  Acetic 
Acid,  one  j9Ui<  [Imperial  measure]  ;  Proof  Spirit,  one  and  a  half  fluidounce  [Imp. 
meas.].  Macerate  the  Squill  in  the  Acetic  Acid  for  seven  days,  then  strain  with 
expression,  add  the  Spirit  to  the  strained  liquor,  and  filter."  Br. 

The  process  now  officinal  differs  from  that  of  the  Pharmacopoeia  of  1860  in  allow- 
ing the  mixture  to  swell  before  being  transferred.  As  pointed  out  by  Prof  Procter 
(J[.  J.  -P.,  1864,  p.  298),  the  old  process  was  rendered  nugatory  by  the  tendency  of 
the  squill  to  swell  into  an  adhesive  mass  in  the  percolator. 

This  was  formerly  an  officinal  of  the  Lond.,  Ed.,  and  Dub.  Colleges,  but  was 
omitted  as  a  distinct  preparation  in  the  first  British  Pharmacopoeia,  being  retained 
simply  as  the  first  step  in  the  preparation  of  the  syrup  ;  but  it  has  been  introduced 
into  the  present  edition.  As  vinegar  of  squill  is  apt  to  be  injured  by  keeping,  it 
should  be  prepared  frequently,  and  in  small  quantities,  as  wanted  for  use.  The 
British  preparation  is  a  trifle  stronger  than  that  of  the  U.  S.  P.  1880.  The  spirit 
added  to  it  in  the  British  formula  seems  to  be  of  no  use  as  a  preservative,  for 
which  it  was  intended.*  In  the  German  Pharmacopoeia  one  part  of  squill  is  macer- 
ated in  a  mixture  of  nine  parts  of  pure  vinegar  and  one  part  of  alcohol  for  three 
days,  shaking  frequently,  expressing,  and  filtering.  In  the  Codex  twelve  parts  of 
white  vinegar  are  used  to  macerate  one  part  of  squill  for  eight  days.     The  Vinegar 

*  Mr.  E.  Gregory  {Can.  Phann.  Journ.,  Oct.  1875,  and  A.  J.  P.,  Dec.  1875)  has  experimentally 
shown  that  the  proof  spirit  ordered  by  the  British  formula  is  "worse  than  useless,"  for  the  sam- 
ples prepared  by  him  with  this  addition  did  not  withstand  exposure  to  heat  and  light  as  well  as 
those  made  without  spirit- 
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is  employed  chiefly  in  preparing  the  syrup.  Upon  standing,  it  deposits  a  precipi- 
tate. eoDsisting,  according  to  Vogel,  of  citrate  of  calcium  and  tannic  acid. 

Medical  Uses.  This  preparation  has  all  the  properties  of  the  squill  in  substance, 
and  is  occasionally  prescribed,  but  the  syrup  is  usually  and  very  properly  preferred. 
The  dose  is  from  fifteen  minims  to  a  fluidrachm  (1-3-75  C.c.) ;  but  the  latter  quan- 
tity would  be  apt  to  nauseate.  It  should  be  given  in  cinnamon-water,  mint-water, 
or  other  aromatic  liquid  calculated  to  conceal  its  taste  and  obviate  nausea. 

Off.  Prep.  Oxymel  Scillae,  Br. ;  Syrupus  Scillae,  U.  S. 

ACIDUM  ACETICUM.  U.S.,  Br.  Acetic  Acid. 

(Xg'I-DUJI  .\-CET'l-CUM.) 

Acidam  Aceticum  Dilutam,  P.G. ;  Acetum  Concentratam  ;  Acide  ac^tiqne,  Fr. ;  Verdiinnto 
Essigsaure,  G. 

"  A  liquid,  composed  of  36  per  cent,  of  absolute  acetic  acid  (HCjH,Oo ;  60. — 
HO,  C^HjOj ;  60),  and  64  per  cent,  of  water."  U.  S.  An  acid  liquid  prepared  from 
wood  by  destructive  distillation  and  subsequent  purification.  100  parts  by  weight 
contain  33  parts  of  the  acetic  acid,  HOC^HjOj,  corresponding  to  28  parts  of  an- 
hydrous acetic  acid,  C^HjOj.  Br. 

ACIDUM  ACETICUM  DILUTUM.  U.S.,  Br.  Diluted  Acetic  Acid. 
(Kq'i-ntyL  .v-cet'i-ccm  di-lc'tCm.) 

Acetum  purum,  Acetum  destillatum,  P.G.:  Acide  acetique  dilue,  Fr.;  Reiner  Essig..  G, 

Contains  6  per  cent,  of  absolute  acetic  acid,  HCHjOj,  sp.  gr.  1"0083.  U.  S. 
ACIDUM  ACETICUM  GLACIALE.  U.S.,  Br.  Glacial  Acetic  Acid. 

HC2H3O2;  60.  (AC'I-DUM  A-c£t'I-CCm  GLA-CI-A'LE.)  HOCiHsOj;  60. 

Acidum  Aceticum,  P.G.;  Acidum  Aceticum  Concentratum ;  Acetum  glaciate,  Acide  acetique 
concentre.  Esprit  de  vinaigre,  Vinaigre  glacial,  Fr.;  Essigsaure,  Eisessig,  G. 

Nearly  or  quite  absolute  acetic  acid,  U.  S. ;  concentrated  acetic  acid,  corresponding 
to  at  least  8-i  per  cent,  of  anhydrous  acid,  C^HjO,.  Br. 

Three  strengths  of  acetic  acid  are  now  oflBcinal  in  the  U.S.  and  British  Pharma- 
copceias.  These  are  Acidum  Aceticum  Glaciale,  of  sp.  gr.  1-056  to  1-058,  C  S., 
1065  to  1-066,  Br.,  Acidum  Aceticum,  of  sp.  gr.  1048,  V.  S.,  and  1044,  Br.,  and 
Acidum  Aceticum  Dilutum,  sp.  gr.  1  0083,  6/!  6'.,  and  1006,  Br. 

We  shall  consider  these  grades  separately,  in  the  order  of  their  strength. 

Acidum  Aceticusi  Glaciale.  A  process  for  this  preparation  was  given  in 
the  British  Pharmacopoeia  of  1864,  which  consisted  in  first  heating  acetate  of 
sodium  so  as  to  drive  ofi"  all  its  water  of  crystallization,  then,  after  cooling,  distilling 
it  with  concentrated  sulphuric  acid,  and,  finally,  if  the  resulting  acetic  acid,  upon 
being  tested  with  a  mixture  of  solution  of  iodate  of  potassium  and  a  little  mucilage 
of  starch,  was  found  to  contain  sulphurous  acid,  agitating  the  distilled  acid  with  per- 
fectly dry  black  oxide  of  manganese,  and  again  distilling.  The  object  of  the  process 
was  to  furnish  an  acid  of  the  maximum  strength.  But,  on  trial,  it  was  not  found 
to  be  satisfactory,  as  the  resulting  acid  was  not  truly  glacial,  and  always  contained 
sulphurous  acid.  (C.  H.  Wood,  P.  J.  Tr.,  July,  1867,  p.  17.)  The  following  modi- 
fication of  the  process  does,  however,  yield  a  pure  product.  After  the  crystallized 
salt  has  been  fused  in  an  iron  dish  in  its  own  water  of  crystallization,  and  has  dried 
out,  by  increased  heat  it  is  again  brought  to  fusion,  whereby,  if  the  heat  applied  be 
not  too  strong,  no  acid  is  decomposed  or  vaporized.  The  anhydrous  salt  is  then 
treated  with  half  a  molecule  of  sulphuric  acid  (for  82  parts  anhydrous  acetate  49 
parts  of  strongest  sulphuric  acid),  which  according  to  Mohr,  A.  Pep.  Phar.,  22,  p. 
28  (1873),  and  Buchuer.  A.  Pep.  Phar.,  22,  p.  32  (1S73),  suffices,  instead  of  twice 
the  amount,  usually  employed.  No  sulphurous  acid  is  liberated  in  this  case.  A 
process  to  be  followed  on  a  large  scale,  practically  the  counterpart  of  this,  is  given 
in  a  foot-note,  page  18,  14th  ed.  U.  S.  Dispensatory. 

Acetic  acid  of  maximum  strength  may  also  be  obtained  by  distilling  acid  potassium 
acetate  at  a  heat  between  199°  C.  (390°  F.)  and  299°  C.  (570°  F.).  One  molecule  of 
monohydrated  acetic  acid  distils  over,  and  neutral  acetate  of  potassium  is  left.     The 
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acid  acetate  may  be  formed  by  evaporating  a  mixture  of  the  neutral  acetate  with  an 
excess  of  watery  acetic  acid.  In  this  process,  the  same  acetate  of  potassium  serves 
repeatedly  for  conversion  into  acid  acetate,  and  subsequent  decomposition.  This 
process  is  said  to  be  employed  by  manufacturers  on  a  large  scale  in  some  parts  of 
the  continent  of  Europe.     It  originated  with  M.  Melsens. 

AciDUiM  ACETICUM,  U.S., Br.  (Sp.  gr.  1-048,  U.  S.,  1-044,  £r.)  Acetic  Acid. 
This  is  the  acid  resulting  from  the  purification  of  the  crude  acetic  acid  obtained  by 
the  destructive  distillation  of  wood.  It  is  the  acid  most  useful  to  the  apothecary. 
As  this  grade  of  acid  has  its  source  in  the  impure  acetic  acid,  obtained  by  the 
destructive  distillation  of  wood,  it  will  be  proper  to  premise  some  account  of  the 
crude  acid,  called  crude  j)y^'ol Igneous  acid. 

Wood,  when  charred,  yields  many  volatile  products,  among  which  are  an  acid 
liquor,  an  empyreumatic  oil,  and  tar  containing  creasote  and  some  other  proximate 
principles.  When  the  carbonization  is  performed  in  close  vessels,  these  products, 
which  are  lost  in  the  ordinary  process  of  charring,  may  be  collected,  and,  at  the  same 
time,  a  large  amount  of  charcoal  be  obtained. 

The  carbonization  of  wood  in  close  vessels,  with  a  view  to  the  collection  of  the 
condensible  products,  was  first  practised  by  Mqlleret  in  France.  The  apparatus  em- 
ployed at  Choisy,  near  Paris,  is  thus  described  by  Thenard.  It  consists  of — 1st,  a  fur- 
nace with  a  movable  top ;  2d,  a  strong  sheet-iron  cylinder,  standing  upright,  suflB- 
ciently  capacious  to  contain  a  cord  of  wood,  and  furnished  with  a  sheet-iron  cover; 
3d,  a  sheet-iron  tube,  proceeding  horizontally  from  the  upper  and  lateral  part  of  the 
cylinder  to  the  distance  of  about  a  foot;  4th,  a  copper  tube  connected  with  the  last, 
which  is  bent  in  such  a  manner  as  to  plunge  successively  to  the  bottom  of  two  casks 
filled  with  water,  and,  after  rising  out  of  the  second,  is  bent  back,  and  made  to  ter- 
minate in  the  furnace.  At  the  bottom  of  each  cask,  the  tube  dilates  into  a  ball,  from 
the  under  part  of  which  another  tube  proceeds,  which,  passing  water-tight  through 
the  cask,  terminates  above  a  vessel  intended  to  receive  the  condensible  products. 

The  sheet-iron  cylinder,  being  filled  with  wood,  in  the  state  of  billets,  or,  as  some 
prefer,  in  that  of  sawdust,  and  closed  by  luting  on  its  cover  with  fire-clay,  is  let  down 
into  the  furnace  by  the  help  of  a  crane.  The  fire  is  then  applied ;  and,  when  the 
process  is  completed,  the  cylinder  is  removed  by  the  same  means,  to  be  replaced  by 
another.  During  the  carbonization,  the  volatile  products  are  received  by  the  tube ; 
and  those  which  are  condensible,  being  an  acid  liquor  and  tar,  are  condensed  by  the 
water  in  the  casks,  and  collect  in  the  lower  bends  of  the  tubes,  from  which  they  run 
into  the  several  recipients;  while  the  incondensible  products,  being  inflammable  gases, 
are  discharged  into  the  furnace,  where,  by  their  combustion,  they  assist  in  maintain- 
ing the  heat.  Eight  hundred  pounds  of  wood  afibrd,  on  an  average,  thirty-five 
gallons  of  acid  liquor,  weighing  about  three  hundred  pounds. 

This  is  the  crude  pyroligneous  acid,  sometimes  called  pyroligneous  vinegar.  It  is 
a  dark-brown  liquid,  having  a  strong  smoky  smell,  and  consists  of  acetic  acid,  diluted 
with  more  or  less  water,  and  holding  in  solution  chiefly  tar  and  empyreumatic  oil, 
with  pyroxylic  spirit,  and  probably  a  small  proportion  of  creasote.  It  is  from  this 
crude  acid  that  the  U.  S.  and  British  acetic  acid,  corresponding  to  the  acetic  acid  of 
commerce,  is  obtained.  The  purification  is  effected  as  follows.  The  acid  is  saturated 
with  milk  of  lime,  whereby  acetate  of  calcium  is  formed  in  solution,  and  a  good 
deal  of  the  tarry  matter  precipitated.  The  solution  of  acetate  of  calcium  is  then 
mixed  with  a  concentrated  solution  of  sulphate  of  sodium,  and,  by  double  decompo- 
sition, acetate  of  sodium  is  formed  in  solution,  and  sulphate  of  calcium  precipitated. 
The  solution  of  acetate  of  sodium  is  next  subjected  to  evaporation,  during  which 
further  impurities  that  separate  on  the  surface  are  skimmed  off".  The  solution,  being 
duly  concentrated,  is  set  aside  to>  crystallize  ;  and  the  impure  salt  thus  obtained,  after 
having  been  partially  purified  by  solution  and  recrystallization,  is  fused  in  an  iron 
vessel,  stirred  until  it  dries,  and,  the  heat  being  carefully  raised,  subjected  to  incip- 
ient carbonization,  whereby  remaining  empyreumatic  matters  are  carbonized,  with 
little  damage  to  the  salt.  The  mass  is  then  dissolved  in  water,  and  the  solution,  being 
strained  and  recrystallized,  furnishes  pure  acetate  of  sodium.  (See  Sodii  Acetas.) 
Finally,  this  salt,  distilled  with  from  34  to  35  per  cent,  of  its  weight  of  sulphuric 
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acid,  yields  the  acetic  acid  of  commerce,  the  residue  being  sulphate  of  sodium,  which 
is  reserved  for  deeomposinp:  fresh  portions  of  acetate  of  calcium.  The  acid  has  still 
an  empyreumatic  flavor,  which  is  removed  by  filtering  it  through  animal  charcoal.* 

A  much  finer  grade  of  acetic  acid  is  now  made  (1882)  by  Dr.  E.  R.  St|uibb  by  an 
improvement  on  the  process  of  Schwartz,  the  principal  feature  being  the  careful 
regulation  of  the  heat,  whereby  the  excessive  charring  of  the  wood  is  prevented  and 
the  formation  of  the  tarry  substances  so  reduced  as  to  leave  the  acetic  acid  almost 
entirely  free  from  empyreuma.  The  retorts,  which  are  rectangular  in  shape,  are  sup- 
ported by  wheels  secured  to  shafts,  rotating  in  bearings  connected  with  the  sides,  and 
are  run  upon  car  tracks  into  the  ovens,  after  they  have  been  loaded  with  small  billets 
of  oak  wood  from  the  transfer  car,  in  an  ingenious  and  simple  manner.  In  the  con- 
struction of  the  ovens,  care  is  taken  to  economize  the  fuel  and  to  secure  control  of 
the  temperature  by  the  use  of  corrugated  bottoms  to  the  retorts  and  dampers  in  the 
flues ;  when  necessary  the  vapors  are  condensed  in  earthenware  air  condensers.  Ex- 
perience has  shown  that  the  production  and  liberation  of  acetic  acid  take  place  at  a 
considerably  lower  temperature  than  that  sufiicient  to  convert  the  wood  into  charcoal, 
and,  indeed,  the  wood  which  is  removed  from  the  retorts  after  the  operation  is  over 
is  sold  as  kindling  wood,  and  has  the  color  of  black  walnut.  The  crude  acetic  acid 
does  not  require  the  tedious  method  of  purification  usually  employed,  but  is  treated 
with  soda  ash,  forming  acetate  of  sodium,  which  is  decomposed  by  sulphuric  acid, 
and  the  acetic  acid  recovered  in  a  purified  condition  by  distillation. 

The  sp.  gr.  of  the  different  acetic  acids  increases  with  their  strength  up  to  the 
density  of  10748  (maximum),  after  which  it  decreases  until  it  reaches  1-0553,  the 
density  of  the  strongest  acid  {ghicial  acid). 

But  it  will  be  noticed  by  an  examination  of  the  following  table  of  Oudemans'j' 
that  the  specific  gravity  of  the  glacial  (100  per  cent.)  and  the  43  per  cent,  acid  is 
practically  the  same,  and  the  80,  79,  78,  77  per  cent,  acids  have  exactly  the  same 
density,  the  variations  between  67  and  89  per  cent,  being  very  slight.  It  will  thus 
be  seen  that  specific  gravity  cannot  be  relied  upon  as  a  criterion  for  strength.  The 
glacial  acid  may,  however,  be  distinguished  from  the  43  per  cent,  acid  by  adding  10 
per  cent,  of  water,  when,  if  the  density  increases,  the  specimen  is  the  stronger  acid. 


Percentage  of 

Anhydrous  Acetic  Acid  in  Acetic  Acid 

o/  Different  Densities. 

PerCt. 

Sp.  Gr. 

1 

PerCt. 

Sp.  Gr. 

PerCt. 
60 

Sp.  Gr. 

PerCt 

Sp.  Gr. 

PerCt 

Sp.  Gr. 

100 

1-0553 

80 

1-0748 

1-0685 

40 

1-0523 

20 

1-0284 

99 

1-0580 

79 

1-0748 

59 

1-0679 

39 

10513 

19 

10270 

98 

I  0604 

78 

1-0748 

58 

1-0673 

38 

1-0502 

18 

1-0256 

97 

10625 

77 

10748 

57 

1-0666 

37 

1-0492 

17 

1-0242 

96 

1-0644 

76 

1-0747 

56 

1-0660 

36 

1-0481 

16 

1-0228 

93 

1-0660 

73 

10746 

55 

1-0653 

35 

1-0470 

15 

1-0214 

94 

10674 

74 

10744 

54 

1-0646 

34 

1-0459     j 

14 

10201 

93 

1-0686 

73 

1-0742     [ 

53 

1-0638 

33 

1-0447 

13 

10185 

92 

1-0696 

72 

1-0740     ! 

52 

1-0631 

32 

1-0436     ! 

12 

1-0171 

91 

1-P705 

71 

1-0737     i 

51 

1-0623 

31 

10424 

11 

10157 

90 

10713 

70 

1-0733     1 

50 

1-0615 

30 

1-0412 

10 

1-0142 

89 

10720 

69 

1-0729   ; 

49 

1-0607 

29 

1-0400 

9 

1-0127 

88 

1-0726 

68 

10725 

48 

1-0598 

28 

1-0388 

8 

10113 

87 

1-0731 

67 

1-0721 

47 

1-0589 

27 

1-0375 

7 

1-0093 

86 

1-0736 

66 

1-0717 

46 

1-05S0 

26 

1-0363 

6 

1-00S3 

85 

1-0739 

65 

1-0712 

45 

10571 

25 

1-0350 

5 

1-0067 

84 

10742 

64 

1-0707 

44 

1-0562 

24 

1-0337 

4 

1-0052 

83 

1-0744 

63 

1-0702 

43 

10552 

23 

1-0324 

3 

1  0037 

82 

1-0746 

62 

1-0697 

42 

10543 

22 

10311 

2 

1-0022 

81 

1-0747 

;     61 

1-0691 

41 

10533 

21 

1-0298 

1 

1-0007 

Temperature  15°  C.  (59°  F.). 

*  It  has  been  proposed  to  remove  the  empyreumatic  odor  by  distilling  with  2  to  3  per  cent, 
of  bichromate  of  potassium. 

f  Oudemans'  more  recent  researches  upon  the  specific  gravities  of  acetic  acid  of  varying  strength 
are  given  in  preference  to  Mohr's  fables,  used  in  previous  editions  of  the  U.  S.  Dispensatory,  as  it 
is  believed  that  Mohr's  experiments  were  conducted  with  an  acid  containing  5  percent,  of  water. 
Hoffmann  (Sammlung  alter  icichtigen  Tubellen,  Zahlen  iiiid  Formeln,  p.  114.) 
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AciDUM  Aceticum  Glaciale.  Br.  Glacial  Acetic  Acid.  This  acid,  sometimes 
called  radical  vinegar,  is  a  colorless,  volatile,  inflammable  liquid,  possessing  a  cor- 
rosive taste,  and  an  acetous,  pungent,  and  refreshing  smell.  It  boils  at  118.6°  C. 
(2455°  F.).  It  crystallizes  when  cooled  to  15-5°  C.  (60°  F.),  and  remains  crys- 
talline until  heated  above  48°  C  {Br.').  Its  sp.  gr.  is  1-056  to  1058  at  15°  C. 
(59°  F.)  U.S.  (1065  to  1-066,  Br.).  It  possesses  the  property  of  dissolving  a 
number  of  substances,  such  as  volatile  and  fixed  oils  (jP.  «/.  Tr.,  Sept.  11,  1875), 
camphor,  resins,  and  gum  resins,  fibrin,  albumen,  etc.  As  it  attracts  humidity 
from  the  atmosphere,  it  should  be  preserved  in  well-stoppered  bottles.  Its  combi- 
nations with  salifiable  bases  arc  called  acetates.  To  neutralize  3  Gm.  should  require 
not  less  than  49.5  C.c.  of  the  volumetric  solution  of  soda,  corresponding  to  at  least 
99  per  cent,  of  absolute  acetic  acid.  {U.S.)  A  drachm  of  it,  "  mixed  with  a  fluid- 
ounce  of  distilled  water,  requires  for  neutralization  at  least  900  grain- measures  of 
the  volumetric  solution  of  soda.  If  a  fluidrachm  of  it,  mixed  with  half  a  [fluid] 
ounce  of  distilled  water  and  half  a  drachm  of  pure  hydrochloric  acid,  be  put  into 
a  small  flask  with  a  few  pieces  of  granulated  zinc,  and,  while  the  effervescence 
continues,  a  slip  of  bibulous  paper  wetted  with  solution  of  subacetate  of  lead  be 
suspended  in  the  upper  part  of  the  flask  above  the  liquid  for  about  five  minutes, 
the  paper  will  not  become  discolored"  {Br.) ;  showing  the  absence  of  sulphurous 
acid.  (See  Liquor  Sodse.)  One  part  of  a  decinormal  solution  of  potassium  per- 
manganate in  sixteen  parts  of  acid  gives  a  red  color,  which  does  not  become  fully 
brown  in  less  than  two  hours  {Sfjuibb).  The  anhydride  has  been  isolated  by  C- 
Gerhardt,  who  finds  it  to  be  a  limpid  liquid,  heavier  than  water,  and  having  the 
constant  boiling  point  of  138°  C.  (279°  F.). 

Properties  of  the  Acid  of  Commerce  (Acidum  Aceticum,  U.S.,  Br.).  "A 
clear,  colorless  liquid,  of  a  distinctly  vinegar-like  odor,  a  purely  acid  taste,  and  a 
strongly  acid  reaction.  It  has  the  specific  gravity  1-048  at  15°  C.  (59°  F.).  It 
is  miscible  in  all  proportions  with  water  and  alcohol,  and  is  wholly  volatilized  by 
heat.  Acetic  acid  neutralized  with  water  of  ammonia  is  colored  deep  red  by 
ferric  chloride,  and  decolorized  again  by  strongly  acidulating  with  sulphuric  acid." 
U.S. 

Of  the  British  acid  (sp.  gr.  1-044)  the  strength  in  acetic  anhydride  acid  is  28  per 
cent.;  in  the  pure  acid,  according  to  the  table,  it  is  33  per  cent.  "  By  weight  182 
grains  require  for  neutralization  1000  grain-measures  of  the  volumetric  solution 
of  soda."  Br.  "  Acetic  acid  should  not  yield  a  precipitate  with  hydrosulphuric 
acid  (lead,  copper,  or  tin),  or  when  s'upersaturated  with  water  of  ammonia  (iron), 
or  with  test  solution  of  oxalate  of  ammonia  (calcium).  When  slightly  supersatu- 
rated with  water  of  ammonia,  the  liquid  should  not  exhibit  a  blue  tint  (copper), 
nor  should  any  residue  be  left  on  evaporating  this  alkaline  liquid  on  the  water-bath 
(other  acids  and  fixed  impurities).  When  supersaturated  with  solution  of  potassa, 
it  should  not  have  a  smoky  odor  or  taste,  and  when  diluted  with  5  volumes  of 
distilled  water,  the  color  caused  by  the  addition  of  a  few  drops  of  test  solution  of 
permanganate  of  potassium  should  not  be  sensibly  changed  by  standing  five  min- 
utes at  the  ordinary  temperature  (empyreumatic  substances).  Boiled  with  an  equal 
volume  of  sulphuric  acid,  the  liquid  should  not  be  darkened  (organic  impurities). 
On  adding  a  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of 
acetic  and  sulphuric  acids,  no  brown  or  reddish-brown  zone  should  make  its  appear- 
ance around  the  crystal  (nitric  acid).  No  precipitate  should  be  formed  on  the 
addition  of  a  few  drops  of  test  solution  of  chloride  of  barium  (sulphuric  acid),  nor 
by  adding  to  another  portion  some  test  solution  of  nitrate  of  silver  (hydrochloric 
acid),  nor,  after  the  last-named  addition,  should  the  mixture  turn  dark  on  warming 
(sulphurous  acid).  6-0  Gm.  of  acetic  acid  should  require  for  complete  neutralization 
36  C.c.  of  the  volumetric  solution  of  soda."  U.S.  The  U.  S.  officinal  acid  is 
somewhat  stronger  than  the  British.  Phosphate  of  calcium  has  been  largely  de- 
tected in  acetic  acid  sold  as  pure,  and  was  copiously  precipitated  by  ammonia  added 
in  excess.  (Bruckner,  A.  J.  P.,  Sept.  1870,  p.  389.)  Victor  Meyer  has  met  with 
glacial  acetic  acid  contaminated  with  0-108  Gm.  furfurol  in  a  litre.  {Ber.  Chem. 
Ges.,  1878,  p.  1870.) 
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It  is  difficult  to  ascertain  the  strength  of  acetic  acid  by  saturating  it  with  the 
carbonated  alkalies,  when  the  operator  depends  upon  test-paper  for  ascertaining  the 
point  of  neutralization.  The  difficulty  is  caused  by  the  fact  that  the  acetates  of 
potassium  and  sodium,  though  neutral  in  composition,  are  alkaline  to  test-paper. 
Hence  the  liquid  begins  to  be  alkaline  to  test-paper,  while  some  free  acid  yet  remains, 
but  insufficient  to  overcome  the  alkaline  reaction  of  the  salt  formed.  It  follows,  there- 
fore, that  by  the  use  of  test-paper  the  strength  of  the  acetic  acid  will  be  underrated. 
The  degree  of  inaccuracy,  where  test-paper  is  used,  is  much  diminished  by  saturating 
the  acid  with  a  solution  of  saccharate  of  calcium,  of  a  known  strength,  as  proposed 
by  Mr.  C.  G.  \\*illiams.  {P.  J.  Tr.,  May,  1S54,  p.  594.)  A  still  better  way  is  to 
add  to  the  acid  a  weighed  excess  of  carbonate  of  barium,  and  to  calculate  its 
strength  by  the  amount  of  the  carbonate  decomposed,  ascertained  by  deducting 
the  undissolved  from  the  total  used.  (Reduood.)  Equally  accurate  results  may  be 
obtained  by  the  use  of  carbonate  of  calcium  in  a  simifer  manner.  (E.  C.  Nicholson 
and  D.  S.  Price,  Chem.  Gaz.,  Jan.  15,  1856.) 

TJses  of  Crude  Pyroligneous  Acid.  This  acid  having  been  incidentally  described 
as  the  source  of  the  acetic  acid  of  commerce,  it  may  be  proper  in  this  place  to  notice 
its  uses.  It  has  been  employed  as  an  application  to  gangrene  and  ill-conditioned 
ulcers.  It  acts  on  the  principle  of  an  antiseptic  and  stimulant ;  the  former  property 
being  in  part  due  to  the  presence  of  creasote.  Several  ca.ses  in  which  it  was 
successfully  employed  are  reported  in  a  paper  by  Dr.  T.  Y.  Simons,  of  Charleston, 
S.  C.  (vim.  Journ.  of  Med.  Sci.,  0.  S.,  v.  310.) 

The  crude  acid  is  advantageously  applied  to  the  preservation  of  animal  food.  Mr. 
William  Ramsey  made  some  interesting  experiments  with  it  for  that  purpose.  Her- 
rings and  other  fish,  simply  dipped  in  the  acid  and  afterwards  dried  in  the  shade, 
were  effectually  preserved,  and  when  eaten  were  found  very  agreeable  to  the  taste. 
Herrings,  slightly  cured  with  salt  by  being  sprinkled  with  it  for  six  hours,  then 
drained,  next  immersed  in  pyroligneous  acid  for  a  few  seconds,  and  afterwards  dried 
in  the  shade  for  two  months,  were  found  by  Mr.  Ramsey  to  be  of  fine  quality  and 
flavor.  Fresh  beef,  dipped  in  the  acid  in  summer  for  the  space  of  a  minute,  was 
perfectly  sweet  in  the  following  spring.  ProfeSv«or  Silliman  states  that  one  quart  of 
the  acid,  added  to  the  common  pickle  for  a  barrel  of  hams,  at  the  time  they  are  laid 
down,  will  impart  to  them  the  smoked  flavor  as  perfectly  as  if  they  had  undergone 
the  ordinary  process  of  smoking, 

Acidum  Aceticum  Dilutu.m.  U.  S.,  Br.  Diluted  Acetic  Acid.  "  Acetic  Acid 
seventeen  parts  [or  one  pint] ;  Distilled  Water  eighty-three  parts  [or  five  and  one- 
eighth  pints],  To  make  one  hundred  parts.  Mix  them.  Diluted  acetic  acid  con- 
tains 6  per  cent,  of  absolute  acetic  acid,  and  has  the  specific  gravity  10083.*  It 
corresponds  in  properties  to  acetic  acid,  and  should  respond  to  the  same  tests  of 
purity."  U.  S. 

"  To  neutralize  2-1  Gra.  of  diluted  acetic  acid  should  require  24  C.c.  of  the  volu- 
metric solution  of  soda,"  U.  S.;  one-fourth  the  number  of  cubic  centimetres  re- 
quired being  the  number  per  cent,  of  acid  contained. 

"  Take  of  Acetic  Acid  one  p>i>d  [Imperial  measure]  ;  Distilled  Water  seven  pints 
[Imp.  meas.].  Mix."  Br.  The  sp.  gr.  of  this  acid  is  1006.  440  grains  by  weight 
(one  fluidounce  [Imp.])  requires  for  neutralization  313  grain-measures  of  the  volu- 
metric solution  of  soda,  corresponding  to  3  63  per  cent,  of  anhydrous  acetic  acid. 
One  fluidounce  [Imp.],  therefore,  corresponds  to  16  grains  of  anhydrous  acid.  Br. 

The  object  of  having  this  preparation  is  to  possess  a  weak  solution  of  pure  acetic 
acid,  which  may  be  substituted  for  distilled  vinegar  in  all  formulas  in  which  nicety  is 
required.  The  strength  of  this  preparation  was  seriously  changed  at  the  recent  U.S. 
revision.  For  a  long  period  diluted  acetic  acid  has  been  made  by  mixing  one  part  of 
acetic  acid  with  seven  of  water  by  measure.  The  officinal  diluted  acid  is  now  consider- 
ably stronger,  as  will  be  seen  by  consulting  the  alternative  formula.  This  change  is 
of  doubtful  utility  ;  in  our  opinion  it  would  have  been  better  to  have  made  the  diluted 
acid  to  contain  5  per  cent,  of  absolute  acid.     This  would  not  have  materially  altered 

*  Experiments  made  by  Mr.  C.  F.  Zeller  indicate  that  the  speci6c  gravity  of  diluted  acetic  acid, 
by  U.  S.  P.  formula,  should  be  1-013  instead  of  10083. 
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the  strength  or  specific  gravity,  would  have  corresponded  with  the  British  Pharra., 
and  would  not  have  done  violence  to  a  very  well  established  custom.  No  advantage 
is  apparent,  in  the  addition  of  one  per  cent,  of  absolute  acid.  Distilled  vinegar 
contains  a  little  organic  matter,  which  is  always  darkened  or  precipitated  when  its 
acid  is  saturated  with  an  alkali,  an  occurrence  which  does  not  take  place  when  the 
diluted  acetic  acid  is  employed. 

Medical  Properties  of  Acetic  Acid  of  Commerce  (Acidum  Aceticum,  U.  S., 
Br.}.  Acetic  acid  is  very  rarely  used  internally,  but  is  refrigerant  and  astringent 
when  suflSciently  diluted.  Owing  to  its  volatility  and  pungency,  its  vapor  is  frequently 
applied  to  the  nostrils  as  an  excitant  in  syncope,  asphyxia,  and  headache.  When 
employed  in  this  manner,  it  is  generally  added  to  a  small  portion  of  sulphate  of  po- 
tassium, so  as  to  moisten  the  salt,  and  the  mixture  is  put  into  small  glass  bottles 
with  ground  stoppers. 

It  is  a  mild  caustic,  and 'has  especially  been  used  in  cancer,  being  injected  by 
means  of  a  syringe  into  the  diseased  tissue,  but  the  general  result  has  not  been 
favorable,  and  the  remedy  will  probably  be  abandoned  ere  long.  Two  or  three 
ounces  of  it  taken  internally  undiluted  very  nearly  caused  death  in  an  adult.  {Lan- 
cet, July,  1867.)  The  prominent  symptoms  were  at  first,  slight  collapse,  and  asphyxia 
from  closure  of  the  glottis.  Recovery  was  secured  by  tracheotomy  ;  after  the  reac- 
tion, great  thirst,  salivation,  pain  in  the  fauces,  and  inability  to  swallow,  but  without 
any  evidence  of  serious  gastric,  pulmonary,  or  cardiac  disturbance,  were  present. 

Medical  Properties  of  the  Glacial  Acid.  This  acid  is  used  only  externally, 
and  acts  as  a  rubefacient,  vesicant,  or  caustic,  according  to  the  length  of  time  it  is  ap- 
plied. Its  application  requires  caution.  It  is  sometimes  employed  as  a  substitute  for^ 
cantharides,  when  a  speedy  blister  is  desired  ;  as,  for  example,  in  croup,  sore  throat,  and 
other  cases  of  internal  inflammation.  It  may  be  applied  by  means  of  blotting-paper 
or  cambric  moistened  with  the  acid.  It  is  a  good  corrosive  for  destroying  warts  and 
corns,  and  is  also  a  valuable  remedy  in  scaldhead. 

Off.  Prep,  of  Acetic  Acid.  Acetum  Cantharidis,  Br.;  Acidum  Aceticum  Dilu- 
tum  ;  Extractum  Colchici  Aceticum  ;  Extract.  Ergotas  Fluidum,  U.S.;  Liniment. 
Terebinthinae  Aceticum,  Br.;  Liquor  Ammoniae  Acetatis,  Br.;  Liquor  Epispas- 
ticus,  Br.;  Morphia)  Acetas;  Oxymel,  Br.;  Plumbi  Acetas,  Br.;  Potasses  Acetas, 
Br.;  Zinci  Acetas.* 

Off.  Prep,  of  Glacial  Acetic  Acid.  Acetum  Cantharidis,  Br.;  Mistura  Creasoti, 
Br. 

ACIDUM  ARSENIOSUM.  U.  S.,  Br.   Arsenious  Acid. 

AS2O3;  197'8.  (Ag'I-DUM  AR-SE-NI-O'StJM.)  AsOs,"  98-9. 

[Arsenious  Oxide;  White  Arsenic] 

An  anhydrous  acid,  obtained  by  roasting  arsenical  ores,  and  purified  by  subli- 
mation.    As  O3.  Br. 

Arsenicum  Album,  Ed.;  Acidum  Arsenicosum  {P.  G.);  Arsenious  Oxide,  Arsenic,  Arsenious 
Anhydrid,  White  Arsenic;  Acide  arsfnieux,  Arsenic  blanc,  Fleurs  d'Arsenic,  Fr.;  Arsenige  Saure, 
Arseniohte  Saure,  Weisser  Arsenik,  G.;  Arsenik,  Dan.,  Swed.,  Pol.;  Acido  arsenioso,  Arsenico,  It.; 
Arsenico  bianco,  Sp. 

*  Acidum  Aceticum  Camphorcttitm  (Ed.,  Dub,),  Camphorated  Acetic  Acid.  This  is  an  old  oflBcinal 
remedy.  It  was  prepared  as  follows.  "Take  of  Camphor  one  ounce  [av.] ;  Rectified  Spirit  one 
Jiuidrachm ;  Strong  Acetic  Acid  ten  fnidounceK.  Reduce  the  camphor  to  powder  by  means  ol 
the  Spirit;   then  add  the  Acid,  and  dissolve."    Duh.  Pharm. 

The  use  of  the  aleoliol  is  simply  to  facilitate  the  pulverization  of  the  camphor,  and  a  few  drops 
are  sufficient.  Acetic  acid  in  its  concentrated  state  readily  dissolves  camphor.  In  this  preparation, 
the  whole  of  the  camphor  is  taken  up  by  the  acid.  In  consequence  of  the  powerful  chemical 
agency  of  the  solution,  and  its  extreme  volatility,  it  should  be  kept  in  glass  bottles  accurntely  fitted 
with  ground  stoppers.  Camphorated  acetic  acid  is  an  exceedingly  pungent  perfume,  which,  when 
snuffed  up  the  nostrils,  produces  a  strongly  excitant  impression,  and  may  be  resorted  to  in  faint- 
ing or  nervous  debility.     It  was  an  offiQinal  substitute  ior  Henry's  aromatic  spirit  0/ vinegar. 

At  Apothecaries'  Hall,  in  London,  an  aromatic  vinegar  is  prepared  by  dissolving  the  oils  of 
cloves,  lavender,  rosemary,  and  calamus,  in  highly  concentrated  acetic  acid.  It  is  used  for  the 
same  purpose  as  the  officinal  camphorated  acetic  acid,  being  dropped  on  sponge,  and  kept  in 
smelling-bottles.  A  similar  preparation  may  be  made  extemporaneously  by  adding  to  a  drachm 
of  acetate  of  potassium,  contained  in  a  stoppered  bottle,  three  drops  of  one  or  more  of  the  aromatic 
volatile  oils,  and  twenty  drops  of  sulphuric  acid.  {Pcreira.) 

A  better  aromatic  vinegar  is  prepared  by  adding  one  and  a  half  fluidrachms  of  best  oil  of  rose 
geranium,  and  fifteen  minims  of  oil  of  cloves,  to  four  fluidounces  of  glacial  acetic  acid. 


TART  I.  Acidum  Arseniosum.  31 

Arsenious  acid  is  prepared  in  Bohemia  and  Saxony,  where  it  is  procured  on  a 
large  scale,  as  a  collateral  product,  during  the  smelting  of  cobalt  ores,  which  are 
almost  invariably  accompanied  by  arsenic,  and  in  England  from  the  mineral  arseno- 
Tpyrite,  also  called  vihpickel  or  arsenical  iron,  which  is  associated  with  the  ores  of 
tin  and  copper.  The  German  process  is  that  usually  quoted  as  the  older  and 
better  known.  According  to  this,  the  ores  are  roasted  in  reverberatorj'  furnaces 
with  long  horizontal  flues.  The  arsenic  is  converted  by  combustion  into  arsenious 
acid,  which  rises  in  vapor,  and  condenses  on  the  sides  of  the  flues.  In  this  state 
it  is  impure,  and  requires  a  second  sublimation,  which  is  performed  in  cast-iron 
vessels,  fitted  with  conical  heads  of  the  same  material,  having  an  opening  at  the 
summit.  The  ves.sels  are  placed  over  a  furnace,  and  brought  to  a  red  heat,  when 
a  portion  of  the  impure  arsenious  acid  is  thrown  in  through  the  opening,  which  is 
immediately  stopped.  This  portion  being  sublimed,  a  second  portion  is  introduced 
in  a  similar  manner.  Finally,  the  vessels  are  allowed  to  cool ;  and,  upon  removing 
the  heads,  the  purified  acid  is  found  attached  to  them  in  vitreous  layers,  at  first  as 
transparent  as  glass,  but  gradually  becoming,  by  contact  wifh  the  air.  opaque  at 
their  surface.  These  are  broken  into  fragments  of  a  convenient  size,  and  thrown 
into  commerce.  The  arsenious  acid  so  obtained  is  generally  packed  in  casks,  con- 
taining from  two  to  five  hundred  pounds,  and  is  shipped  principally  from  the 
ports  of  Hamburg  and  Bremen.  The  English  process  diffiers  somewhat  in  its 
details,  and  essentially  in  its  final  product,  which  is  fine  and  crystalline  rather  than 
amorphous.  In  this  process,  the  crude  arsenic  of  the  first  sublimation  is  refined 
by  introducing  it  into  another  furnace  or  series  of  furnaces,  where  it  is  again 
volatilized  by  the  heat.  When  it  condenses  in  the  long  series  of  chambers  through 
which  the  vapors  are  carried,  it  is.  if  the  process  be  fully  successful,  in  the  form 
of  a  perfectly  white  crystalline  solid,  which  needs  only  to  be  ground  and  packed 
into  kegs  to  be  made  ready  for  the  market.  The  unground  arsenic  is,  as  stated, 
all  in  the  crystalline  condition,  the  temperature  of  the  chambers  being  too  low  to 
allow  of  the  formation  of  the  glassy  variet}*. 

Properties.  Arsenious  acid  is  entirely  volatilized  by  heat.  As  the  German 
make  of  arsenic  occurs  in  commerce,  it  is  in  masses,  with  a  vitreous  fracture,  and 
of  a  milk-white  color  externally,  but,  internally,  often  perfectly  transparent.  As 
first  sublimed,  the  whole  mass  is  transparent ;  but  it  gradually  becomes  white  and 
opaque,  the  change  proceeding  progressively  from  the  surface  inwards.  This 
change  has  not  been  well  explained,  but  probably  depends  upon  the  absorption 
of  moisture,  causing  a  gradual  passage  of  the  acid  from  the  amorphous  to  the 
crystalline  state.  (Pereira.)  Hence  the  masses  "  usually  present  a  stratified  ap- 
pearance, caused  by  the  existence  of  layers  differing  in  degrees  of  opacity."  Br. 
According  to  Guibourt,  the  sp.  gr.  of  the  transparent  variety  Ls  3-73,  of  the  opaque 
369.  The  experiments,  however,  of  Dr.  J.  K.  3Iitchell  and  Mr.  Durand  make 
the  density  of  the  former  variety  from  3208  to  3-333.  The  English  make  of 
arsenic  is  always  powdered,  and,  under  a  lens,  is  seen  to  consist  of  small  crystals 
perfect  in  form,  or  of  small  fragments  of  larger  crystals.  In  a  recent  poisoning 
case  (State  of  Conn.  vs.  Hayden)  much  was  made  to  hinge  upon  the  diff'erences 
observed  between  this  crystalline  English  arsenic  and  the  commoner  amorphous  or 
German  arsenic.  (^Microscop.  Exam,  of  Samples  of  Commercial  Arsenic,  E.  S. 
Dana.  F.  D.  Linn  &  Co.,  Publishers,  Jersey  City,  1880.)  As  it  occurs  in  the 
shops  for  medical  use,  it  is  often  in  the  form  of  a  white  powder,  almost  as  fine  as 
flour.  In  this  state  it  is  sometimes  adulterated  with  powdered  lime  or  chalk,  or 
sulphate  or  arsenite  of  calcium,  a  fraud  which  is  easily  detected  by  exposing  the 
powder  to  a  heat  sufficient  to  evaporate  the  arsenious  acid,  when  these  impurities 
will  be  left  behind.  In  consequence  of  the  liability  of  the  acid  to  contain  impu- 
rities when  in  powder,  it  was  directed  in  the  U.  S.  Pharmacopoeia  of  1870  to  be 
kept  in  masses  ;  so  that  the  apothecary  may  powder  it  for  himself  as  it  is  wanted. 
It  has  been  erroneously  stated  to  have  an  acrid  taste.  Dr.  Christison  asserts  that  it 
possesses  hardly  any  taste ;  inasmuch  as  it  produces  merely  a  faint  sweetish  impres- 
sion on  the  palate.  In  strong,  hot  solution,  it  has  an  austere  ta.ste,  most  nearly  re- 
sembling that  of  sulphate  of  zinc.  (Mitchell  and  Durand.)     It  has  no  smell,  even 
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in  vapor  ;  but,  when  thrown  on  ignited  charcoal,  it  emits  a  garlicky  odor,  in  con- 
sequence of  its  deoxidation,  and  the  volatilization  of  the  reduced  metal.  Its  point 
of  sublimation,  according  to  Berzelius,  is  at  an  incipient  red  heat ;  but,  according 
t-o  Mitchell  and  Durand,  it  is  lower  than  that  of  metallic  arsenic,  being  only 
218°  C  (425°  F.).  In  the  British  Pharmacopoeia  it  is  said  to  be  entirely  volatilized 
at  a  temperature  not  exceeding  204°  C.  (400°  F.).  Dr.  Taylor,  in  his  work  on 
Medical  Jurisprudence,  gives  the  subliming  point  at  188°  C.  (370°  F.);  and  Mr. 
Wm.  A.  Guy,  who  has  made  careful  experiments  on  the  volatility  of  various  sub- 
stances, states  that  arsenious  acid  rises  in  vapor  at  about  138°  C.  (280°  F.).  (P.  J. 
Tr.,  Feb.  18G8,  p.  373.)  "  On  being  heated  to  about  218°  C.  (424-4°  F.)  it  is  com- 
pletely volatilized,  without  melting  (absence  of  non-volatile  substances),  and  when 
thrown  on  ignited  charcoal  emits  an  alliaceous  odor."  It.  S.  When  slowly  sub- 
limed, it  condenses  in  regular  oetohedral  crystals  of  a  sparkling  lustre.  It  may 
also  be  obtained  crystallized  in  fine  octohedrals  by  the  slow  cooling  of  a  solution 
of  the  acid  in  boiling  diluted  hydrochloric  acid.  (Join-n.  de  Phai-m.,  1873,  p. 
246.)  "  If  0-247  Gm.  of  Arsenious  Acid  be  dissolved  with  0-5  Gm.  of  bicarbo- 
nate of  sodium  in  boiling  water,  the  solution  should  decolorize  not  less  than  48-5 
C.c.  of  the  volumetric  solution  of  iodine  (corresponding  to  at  least  97  per  cent,  of 
pure  Arsenious  Acid)."  I/.  S.  "  Four  grains  dissolved  in  boiling  water  with  eight 
grains  of  bicarbonate  of  soda,  discharge  the  color  of  808  grain -measures  of  the 
volametric  solution  of  iodine."  Br. 

"  Arsenious  acid  is  soluble  in  30  to  80  parts  of  water  at  15°  C.  (59°  F.),  the 
solubility  varying  with  its  physical  condition.  It  is  slowly  but  completely  soluble 
in  15  parts  of  boiling  water.  In  alcohol  it  is  but  sparingly  soluble.  It  is  freely 
dissolved  by  hydrochloric  acid,  the  alkalies  and  their  carbonates,  and  is  mod- 
erately soluble  in  glycerin."  ^  aS^.  The  following  is  given  on  the  authority  of 
Bussy.  The  transparent  acid  dissolves  much  more  rapidly  than  the  opaque.  By 
prolonged  ebullition  with  water,  the  opaque  variety  attains  the  same  solubility  as 
the  transparent,  and  may  be  supposed*  to  be  converted  into  the  latter.  Thus,  at 
the  boiling  temperature,  a  pint  of  water  dissolves  807  grains  of  both  varieties.  The 
transparent  variety,  in  cold  saturated  solution,  gradually  lessens  in  solubility,  until 
it  reaches  the  solubility  of  the  opaque,  no  doubt  in  consequence  of  being  changed 
into  the  latter.  Pulverization  lessens  the  solubility  of  the  transparent  variety, 
without  affecting  that  of  the  opaque.  The  mixture  of  the  two  varieties  of  the 
acid  in  the  same  solution  serves  to  explain  the  anomalies  heretofore  observed  in  its 
solubility.  {Journ.  de  Pharm.,  Nov.  1847.)*  "  An  aqueous  solution  of  arsenious 
acid  affords  a  lemon-yellow  precipitate  with  test  solution  of  atumonio-nitrate  of 
silver,  and  a  grass-green  one  with  test  solution  of  ammonio-sulphate  of  copper ;  and 
if  the  solution  is  acidulated  with  hydrochloric  acid,  a  bright-yellow  one  with  hydro- 
sulphuric  acid.  This  latter  precipitate  is  soluble  in  test  solution  of  carbonate  of 
ammonium  and  insoluble  in  diluted  hydrochloric  acid  (distinction  from  sulphides 
of  antimony  and  tin)."   U.S. 

Medical  Properties.  The  officinal  preparations  of  arsenic  are  all  of  them,  when 
in  sufficient  concentration,  violent  irritants,  or  escharotics.  Taken  internally  in 
sufficient  dose  they  are  exceedingly  poisonous  to  both  man  and  the  lower  animals. 
/When  properly  administered  they  are  alteratives,  affecting  in  some  unknown  way 
the  nutrition,  especially  of  the  nervous  system.  They  are  often  of  service  in  simple 
nervous  debility,  but  are  especially  useful  in  chorea  and  in  chronic  malaria.  When 
given  for  their  tonic  effect  only,  they  should  be  used  in  such  small  doses  as  not  to 
cause  any  general  symptoms ;  but  when  a  specific  action,  as  in  chorea,  is  desired,  it 
is  proper  to  begin  with  small  doses  and  rapidly  increase  them  until  the  limit  of 
tolerance  is  reached.  Not  rarely,  such  doses  produce  gastro-intestinal  irritation, 
especially  pain  and  diarrhoea.     To  avoid  this  as  much  as  possible,  the  remedy  should 

*  Experiments  of  M.  L.  A.  Buchner  on  the  solubility  of  arsenious  acid  in  its  various  forms  gave 
the  following  results.  A  litre  of  water  saturatedat  15°  C.  with  crystallized  arsenious  acid  contains 
gr.  2-821;  with  the  amorphous  and  vitreous  acid,  gr.  9-306;  while  the  same  solutions,  made  by 
boiling  and  then  allowed  to  cool  for  24  hours,  down  to  15°  C,  contain  of  the  crystallized  acid  gr. 
27-839' per  litre,  and  of  the  amorphous  and  vitreous,  gr.  34-056  per  litre.  These  results  serve  to 
confirm  those  of  M.  Bussy  referred  to  in  the  text.     (Juiirn.  de  Phurm.,  1873,  p.  247.) 
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be  given  after  meals.  When  either  gastro-intestinal  irritation  or  the  more  peculiar 
effects  of  arsenic  are  caused,  tlie  dose  should  at  once  be  lessened.  The  specific 
symptoms  of  arsenicah'sjn  are  a  general  disposition  to  oedema,  especially  of  the  face 
and  eyelids,  a  feeling  of  stiffness  in  these  parts,  itching  of  the  skin,  tenderness  of 
the  mouth,  loss  of  appetite,  and  uneasiness  and  sickness  of  the  stomach.  The 
peculiar  swelling  produced  is  called  oedema  arsenicalis.  In  some  instances  the 
internal  use  of  ai"senic  causes  a  rash  not  unlike  that  of  measles,  and,  as  in  that 
affection,  attended  with  catarrhal  symptoms.  (Tilbury  Fox,  Med.  T.  an  ^  Gaz., 
March,  1868.)  Sometimes  salivation  is  produced,  and  occasionally  the  hair  and 
nails  fall  off.  It  is  stated  by  M.  Charcot  that  he  has  seen,  in  two  cases,  decided 
anaphrodisiac  effects  from  the  prolonged  use  of  arsenic,  which  disappeared  several 
months  after  its  discontinuance,  and  in  one  instance  returned  upon  its  resumption. 
{Aim.  de  Therap.,  1865,  p.  267.) 

Arsenious  acid  has  been  exhibited  in  a  great  variety  of  diseases,  the  principal  of 
which  are  scirrhus  and  cancer,  especially  cancer  of  the  lip  ;  anomalous  ulcers  ;  vari- 
ous cutaneous  diseases ;  intermittent  fever ;  chorea ;  chronic  rheumatism,  particu- 
larly those  forms  of  it  attended  with  pains  in  the  bones ;  rheumatic  gout ;  diseases 
of  the  bones,  especially  nodes,  and  firm  swellings  with  deformity  of  the  small  joints 
of  the  hands;  chronic  syphilitic  affections  ;  frontal  neuralgia  ;  different  painful  affec- 
tions of  the  head,  known  under  the  names  of  hemicrania  and  periodical  headache  ; 
and  intermittent  neuralgic  pains  of  the  stomach  and  bowels.  In  intermittent  fever 
it  is  inferior  only  to  Peruvian  bark  and  its  alkaloids  ;  and  probably  no  remedy  sur- 
passes, or  even  equals  it,  in  that  most  obstinate  affection  of  the  joints  frequently 
called  rheumatic  gout.  Mr.  Henry  Hunt,  of  Dartmouth,  England,  found  it  useful 
in  mitigating  the  pain  of  ulcerated  cancer  of  the  uterus  and  in  menonhagia  ;  also 
in  irritable  uterus,  attended  with  pain  and  bearing  down  in  the  erect  posture.  He 
gave  it  in  pill,  in  the  dose  of  the  twentieth  of  a  grain  three  times  a  day.  In  this 
dose  the  remedy  seldom  produces  unpleasant  feelings,  and  ma}*  be  continued  for 
three  or  four  months,  for  which  period  it  must  sometimes  be  employed  in  order  to 
produce  the  desired  effect  on  the  uterus.  In  cutaneous  affections,  especially  tho.<^e 
of  a  scaly  character,  as  lepra  and  psoriasis,  it  is  an  invaluable  remedy.  There  would 
seem  to  be  no  objection  against  the  very  protracted  use  of  this  remedy  in  disease. 
Many  years  since,  Tschudi  drew  attention  to  the  so-called  "  arsenic-eaters"  of 
Styria  and  the  Tyrol.  The  habits  of  these  people  have  been  grossly  exaggerated  by 
some,  whilst  by  others  their  existence  has  been  denied,  but  the  truth  is  that  among 
the  lower  orders  in  the  countries  mentioned,  there  are  many  persons  who  habitually 
take  small  amounts  of  the  poison.  According  to  the  report  of  a  government  commis- 
sion, the  dose  of  0-62  grain  is  rarely  exceeded.  The  "  ratsbane  eaters"  are  said  not 
to  suffer  in  their  health,  and  to  be  unusually  strong  and  vigorous  people. 

The  external  application  of  arsenic  has  been  principally  restricted  to  cancer,  and 
anomalous  and  malignant  ulcers,  especially  of  the  kind  denominated  noli  me  tangere. 
Dupuytren  used  with  advantage  a  powder  composed  of  one  part  of  areenious  acid  and 
24  pat  ts  of  calomel,  as  a  topical  application  to  herpes  exedens,  and  to  the  foul  ulcers 
occurring  after  repeated  courses  of  mercury. 

Arsenic  is  the  chief  ingredient  in  nearly  all  the  empirical  remedies  for  the  cure  of 
cancer  by  external  application.  Plunket's  caustic,  a  remedy  of  this  kind,  of  great 
celebrity,  consisted  of  the  Ranunculus  acris  and  Ranunculus  Flammula,  each  an 
ounce,  bruised  and  mixed  with  a  drachm  of  areeniuus  acid,  and  five  scruples  of  sul- 
phur. The  whole  was  beaten  into  a  paste,  formed  into  balls,  and  dried  in  the  sun. 
When  used,  these  balls  were  rubbed  up  with  yolk  of  e^^,  and  spread  on  pig's  bladder. 
The  use  of  the  vegetable  matter  is  to  destroy  the  cuticle ;  for,  unless  this  is  done, 
the  arsenic  will  not  act.  Mr.  Samuel  Cooper  thinks  that  this  caustic  was  never  of 
any  permanent  benefit  in  genuine  cancer,  but  has  effected  cures  in  some  examples  of 
lupus,  and  malignant  ulcers  of  the  lips  and  roots  of  the  nails.  In  onychia  maligna, 
3Ir.  Luke,  of  London,  regards  an  ointment  composed  of  two  grains  of  arsenious  acid 
and  an  ounce  of  spermaceti  ointment  as  almost  a  specific.  (Pereira,  Mat.  Med.) 

At  Paris,  an  arsenical  paste  of  the  following  composition  has  been  used  as  an  ap- 
plication to  malignant  ulcers : — Red  sulphide  of  mercury  70  parts ;  dragon's  blooJ 
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22  parts ;  arsenious  acid  8  parts.  It  is  applied,  made  up  into  a  paste  with  saliva. 
The  pain  produced  by  this  composition  is  very  severe,  and  its  application  dangerous. 
The  arsenical  paste  of  Frere  Come  has  been  applied  advantageously  by  M.  Biett  to 
the  ulcerated  surfaces  in  yaws.  The  precaution  was  used  of  not  applying  it,  at  one 
time,  over  a  surface  larger  than  that  of  half  a  dollar.  This  paste  is  made  by  mix- 
ing water  with  a  powder  consisting  often  grains  of  arsenious  acid,  two  scruples  of 
red  sulphide  of  mercury,  and  ten  grains  of  powdered  animal  charcoal.  The  prac- 
tice of  sprinkling  unmixed  arsenious  acid  on  ulcers  is  fraught  with  the  greatest 
danger.     Mr.  S.  Cooper  characterizes  it  as  a  murderous  practice. 

Febure's  rented?/  for  cancer  consisted  of  ten  grains  of  arsenious  acid,  dissolved  in 
a  pint  of  distilled  water,  to  which  were  added  an  ounce  of  extract  of  conium,  three 
fluidounces  of  solution  of  subacetate  of  lead,  and  a  fluidrachm  of  tincture  of  opium. 
With  this  the  cancer  was  washed  every  morning.  Febure's  formula  for  internal 
exhibition  was,  arsenious  acid  two  grains,  rhubarb  half  an  ounce,  syrup  of  chicory 
q.  s.,  distilled  water  a  pint.  Of  this  mixture,  a  tablespoonful,  containing  about  the 
sixteenth  of  a  grain  of  the  acid,  was  given  every  night  and  morning,  with  half  a 
fluidrachm  of  the  syrup  of  poppies.  .  The  dose  was  gradually  increased  to  six 
tablespoonfuls. 

The  average  dose  of  arsenious  acid  is  the  twentieth  of  a  grain,  three  times  a  day, 
given  in  the  form  of  pill.  It  is  usually  combined  with  opium,  which  enables  the 
stomach  to  bear  the  medicine  better.  A  convenient  formula  is  to  mix  one  grain 
of  the  acid  with  ten  grains  of  sugar,  and  to  beat  the  mixture  thoroughly  with 
crumb  of  bread,  so  as  to  form  a  pilular  mass,  to  be  divided  into  ten  pills.  The 
Asiatic  pills,  so  called,  consist  of  arsenious  acid  and  black  pepper,  in  the  proportion 
of  1  part  of  the  former  to  80  of  the  latter.  A  preparation  much  used  on  the 
continent  of  Europe  is  Boudiiis  solution,  which  is  simply  an  aqueous  solution  of 
arsenious  acid  with  the  addition  of  wine,  and  is  made  by  boiling  one  gramme 
(15-4  grains)  of  the  acid  with  one  litre  (2-1  pints)  of  distilled  water  till  entirely 
dissolved,  then  cooling,  filtering,  adding  enough  distilled  water  to  supply  the  loss, 
and  finally  mixing  with  one  litre  of  white  wine.  Of  this  solution  a  fluidounce 
contains  about  one-quarter  of  a  grain  of  arsenious  acid. 

Properties  of  Arsenious  Acid  as  a  Poison.  Arsenious  acid,  in  an  overdose,  whether 
internally  or  externally,  acts  with  very  great  energy,  and  generally  destroys  life  in  a 
short  time  ;  but,  in  some  rare  instances,  no  well-marked  symptoms  are  developed  until 
eight  or  nine  hours  after  the  ingestion  of  the  poison.  Dr.  Edward  Hartshorne  re- 
lates a  case  of  recovery,  in  which  at  least  a  drachm  of  arsenious  acid  had  been  swal- 
lowed, and  where  the  symptoms  of  poisoning  were  delayed  for  sixteen  hours.  (Med. 
Examiner,  1855,  p.  707.)  The  symptoms  produced  by  the  poison  are  an  austere 
taste;  fetid  state  of  the  mouth  ;  frequent  ptyalism  ;  continual  hawking;  constriction 
of  the  pharynx  and  oesophagus  ;  the  sensation  of  the  teeth  being  on  edge  ;  hiccough  ; 
nausea;  anxiety;  frequent  sinkings  ;  burning  pain  at  the  prsecordia  ;  inflammation 
of  the  lips,  tongue,  palate,  throat,  bronchi,  and  oesophagus  ;  irritable  stomach,  so  as 
not  to  be  able  to  support  the  blandest  drinks  ;  vomiting  of  matters,  sometimes  brown, 
at  other  times  bloody  ;  black,  horribly  fetid  stools  ;  small,  frequent,  concentrated,  and 
irregular  pulse,  but  occasionally  slow  and  unequal ;  palpitations  ;  syncope  ;  insatiable 
thirst ;  burning  heat  over  the  whole  body,  or  a  sensation  of  icy  coldness ;  difficult 
respiration  ;  cold  sweats  ;  suppression  of  urine  ;  scanty,  red,  bloody,  and  sometimes 
albuminous  urine  ;  change  in  the  countenance  ;  a  livid  circle  round  the  eyelids  ;  swell- 
ing and  itching  of  the  body ;  livid  spots  over  the  surface,  and  occasionally  a  miliary 
eruption  ;  prostration  of  strength  ;  loss  of  feeling,  especially  in  the  feet  and  hands  ; 
delirium ;  convulsions,  often  accompanied  with  insupportable  priapism ;  falling  off 
of  the  hair,  detachment  of  the  cuticle,  etc.  In  some  cases  there  is  inflammation  with 
burning  pain  in  the  urinogenital  organs.  It  is  very  rare  to  observe  all  these  symp- 
toms in  the  same  individual.  Sometimes,  indeed,  they  are  nearly  all  wanting,  death 
taking  place  without  any  pain  or  prominent  .symptom.  Occasionally  the  symptoms 
have  a  perfect  resemblance  to  those  of  Asiatic  cholera,  in  the  stage  of  collapse.  After 
death,  the  morbid  appearances  are  various.  In  some  instances  no  vestige  of  lesion 
can  be  discovered.     The  appearances,  however,  in  the  generality  of  cases,  are  the 
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following.  The  mouth,  stomach,  and  intestines  are  inflamed ;  the  stomach  and 
duodenum  exhibit  spots  resembling  eschars,  and  perforations  of  all  their  coats  ;  and 
the  villous  coat  of  the  former  is  in  a  manner  destroyed,  and  reduced  to  the  consist- 
ence of  a  reddish-brown  pulp.  In  cases  of  recovery,  it  has  been  a  question  how  long 
it  takes  for  the  poison  to  be  eliminated  from  the  system.  In  an  instance,  reported 
by  Dr.  D.  Maclagan,  in  which  about  two  drachms  of  the  poison  had  been  swallowed, 
and  in  which  magnesia  was  used  successfully  as  an  antidote,  arsenic  was  detected  in 
the  urine  by  Marsh's  test  as  late  as  the  twentieth  day. 

A  milder  grade  of  arsenical  poisoning,  yet  sometimes  serious  in  its  consequences, 
has  resulted  in  many  instances  from  the  inhalation  of  the  air  of  apartments  lined 
with  green  wall-paper,  which  owes  its  color  to  arsenite  of  copper,  and  from  which  a 
fine  poisonous  dust  sometimes  escapes  when  the  paper  has  not  been  well  prepared. 
(See  Chem.  iV'eJcs,  March  24,  1860.)  The  burning  of  green  tapers  is  sometimes 
attended  with  an  arsenical  odor ;  and  chemical  examination  has  shown  that,  though 
in  relatively  rare  instances,  they  do  contain  arsenious  acid  in  quantities  suflBeient  to 
prove  injurious.  {Lancet,  1873,  p.  715.)  Death  has  also  resulted,  in  more  than  one 
instance,  from  working  in  the  manufacture  of  green  artificial  leaves.  (  Chem.  N^ews, 
Nov.  30, 1861.)  Ulceration  of  the  anus  has  resulted  from  the  habitual  use  of  green 
paper,  and  has  disappeared  on  the  disuse  of  that  material. 

In  view  of  the  numerous  accidents  and  crimes  caused  by  the  use  of  arsenious 
acid,  its  sale  should  be  regulated  by  law  in  all  the  States  of  the  Union.  In  1851, 
an  act  for  this  purpose  was  passed  by  the  British  Parliament. 

Dr.  Christison  divides  the  poisonous  effects  of  arsenious  acid  into  three  orders 
of  cases,  according  to  the  character  and  violence  of  the  symptoms.  In  the  first 
order,  the  poison  produces  symptoms  of  irritation  and  in^ammation  along  the  course 
of  the  alimentary  canal,  and  commonly  kills  in  from  one  to  three  days.  In  the 
second,  the  signs  of  inflammation  are  moderate,  or  even  altogether  wanting,  and 
death  occurs  in  five  or  six  hours,  at  a  period  too  early  for  inflammation  to  be  always 
fully  developed.  In  the  third  order  of  cases,  two  stages  occur ;  the  first  stage  being 
characterized  by  inflammatory  symptoms,  as  in  the  first  order  ;  the  second  by  symp- 
toms referable  to  nervous  irritation,  such  as  imperfect  palsy  of  the  arms  or  legs, 
epilepsy,  tetanus,  hysterical  aff'ections,  mania,  and  coma.  It  is  a  general  character 
of  this  poison  to  induce  inflammation  of  the  stomach  in  almost  all  instances,  pro- 
vided death  does  not  take  place  immediately,  whatever  be  the  part  to  which  it  is 
applied.  Thus  the  poison,  when  applied  to  a  fresh  wound,  will  give  rise  to  the  same 
morbid  appearances  in  the  stomach  and  intestines,  as  when  it  is  swallowed.  In 
some  cases,  observed  by  Drs.  Mall  and  Bailie,  the  rectum  was  much  inflamed,  while 
the  colon  and  small  intestines  escaped. 

There  can  be  no  doubt  that,  when  applied  to  any  ulcerated  surface,  arsenic 
may  be  absorbed  with  fatal  result ;  and  Roux  has  put  on  record  the  case  of  a 
young  woman,  whose  death  was  caused,  after  agonizing  sufferings,  by  the  applica- 
tion of  an  arsenical  paste  to  a  cancerous  breast.  Death  has  occurred  from  the 
application  of  an  arsenical  paste  to  a  soft  tumor  of  the  temple ;  the  poisonous 
eflfects  on  the  system  at  large  being  the  cause  of  the  fatal  result.  Sir  Astley 
Cooper  bears  testimony  to  the  dangerous  effects  of  arsenic,  externally  applied.  On 
the  other  hand,  some  writers  assert  the  safety  of  the  external  application  of  this 
poison.  Mr.  Blackadder  applied  it  in  large  quantities  to  sores,  and  never  witnessed 
a  single  instance  in  which  it  acted  constitutionally.  The  late  Dr.  Randolph,  of  this 
city,  stated  that  Dr.  Physick  frequently  and  successfully  employed  arsenic  by  ex- 
ternal application,  without  the  injurious  consequences  which  have  been  attributed  to 
it.  {North  Am.  Med.  and  Surg.  Journ.,  v.  257.)  As  indicated  by  Mr.  Blackadder, 
absorption  is  less  apt  to  follow  the  use  of  large  than  of  small  quantities ;  the  larger 
amount  probably  killing  the  part  to  which  it  is  applied,  and  thereby  preventing 
absorption.  If  this  dangerous  caustic  be  used  at  all,  it  should  be  in  accordance 
with  these  facts.  Harles's  observations  also  seem  to  show  that  when  the  surface  is 
that  of  a  chronic  ulcer,  either  simple  or  malignant,  absorption  is  less  prone  to  occur 
than  from  a  fresh  wound. 

Treatment  of  Poisoning  hy  Arsenious  Acid.    Before  the  antidote,  to  be  mentioned 
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presently,  can  be  obtained,  the  poison  should  be  dislodged  as  far  as  possible  by  free 
vomiting,  induced  by  the  finger,  the  feather  part  of  a  quill,  and  the  administration  of 
an  emetic  of  sulphate  of  copper  or  sulphate  of  zinc.  The  same  object  is  promoted 
by  the  use  of  the  stomach-pump.  Demulcent  drinks  should  be  freely  given,  such  as 
milk,  white  of  eggs  and  water,  or  flour  and  water,  which  serve  to  encourage  the  vom- 
iting and  envelop  the  poison. 

The  antidote  above  referred  to  is  ferric  hydrate,  in  the  moist  or  pidpi/  state.  As 
soon  as  it  is  ready,  it  must  be  given  in  doses  of  a  tablespoonful  to  au  adult,  of  a 
dessertspoonful  to  a  child,  every  five  or  ten  minutes,  until  the  urgent  symptoms 
are  relieved.  It  is  calculated  that  the  quantity  taken  should  be  at  least  twelve  times 
the  supposed  amount  of  the  poison  swallowed  ;  but,  as  the  antidote  is  perfectly  iuno- 
cent,  it  is  prudent  to  give  it  in  larger  quantities.  According  to  the  experiments  of 
E.  Riegel,  one  part  of  arsenious  acid  in  solution  is  so  fully  precipitated  by  ten  of 
the  dry  oxide,  that,  after  its  action,  not  a  trace  of  the  poison  can  be  detected,  even 
by  Marsh's  test.  Its  eflBcacy  is  of  course  greater,  the  sooner  it  is  administered  after 
the  ingestion  of  the  poison  ;  but,  even  after  delay,  its  use  will  prove  advantageous, 
so  long  as  any  portion  of  the  poison  still  remains  in  the  stomach.  The  antidote 
acts  by  producing  with  the  poison,  by  a  transfer  of  oxygen  from  the  oxide  to  the 
acid,  an  insoluble,  and  therefore  inert,  ferrous  arseniate  2(Fej(0H)g)  -f-  As^Oj^ 
Fe3(As04)2  +  51IjO  +  Fe(0H)2.  The  manner  of  preparing  the  antidote  will  be 
given  elsewhere.  (See  Fer)-i  Oxiditm  Hydratum.^  This  antidote  for  arsenious  acid 
was  discovered  by  Drs.  Bunscn  and  Berthold,  of  Gottingen,  in  1834;  and  its  effi- 
cacy has  been  abundantly  confirmed  by  experiments  on  inferior  animals,  and  by 
its  successful  application  to  numerous  cases  of  poisoning  in  the  human  subject. 
Various  observations  have  been  made  as  to  the  best  forms  of  the  oxide  for  use,  but  as 
long  ago  as  1842  Prof  William  Procter  {A.  J.  P.,  xiv.  29)  proved  that  the  hydrate 
gradually  decreases  in  its  power  of  neutralizing  arsenious  acid,  the  longer  it  is  kept ; 
and  that  this  decrease  in  power  is  more  rapid  when  it  is  mixed  with  much  water 
than  when  in  the  form  of  a  thick  magma.  The  cause  of  this  diminution  of  neu- 
tralizing power,  by  being  kept,  is  explained  by  the  experiments  of  G.'  C  Wittstein. 
This  chemist  finds  that  ferric  hydrate,  recently  precipitated,  dissolves  readily  in  acetic 
and  other  vegetable  acids  in  the  cold,  but  becomes  nearly  insoluble  when  kept  for 
some  time  under  water.  This  alteration  in  solubility  is  attributed  by  Wittstein  to 
two  causes ;  the  gradual  change  from  the  amorphous  to  the  crystalline  state,  and 
its  partial  dehydration ;  for,  when  kept  a  long  time,  it  loses  half  its  water.  It 
should  be  an  invariable  rule  to  prepare  the  antidote  at  the  time  it  is  wanted  from 
materials  always  kept  at  hand  for  an  emergency.     (^Buchners  Repert.,  xliii.  366  ) 

More  recently  dialyzed  iron  has  been  suggested  as  an  antidote  for  arsenic  (Fhila. 
Med.  Times,  Dec.  8,  1877  ;  A.  J.  P.,  Jan.  1878),  especially  if  its  administra- 
tion is  followed  by  a  dose  of  common  salt,  which  precipitates  the  ferric  hydrate  in 
the  stomach  ;  but  Edward  Hirschsohn  (Dorpat,  Russia)  cautions  against  the  use  of 
dialyzed  iron,  because  his  experiments  show  that  the  resulting  combination  parts 
with  its  arsenic  in  the  presence  of  acids  much  more  readily  than  does  the  Anfidotimi 
Arseaici  of  the  Russian  Pharmacopoeia — made  by  diluting  one  ounce  of  solution  of 
ferric  sulphate  (Monsel's  solution)  with  four  fluidounces  of  water,  then  adding  a 
mixture  of  three  drachms  of  calcined  magnesia  with  four  fluidounces  of  water.  The 
presence  of  sulphate  of  magnesium,  in  addition  to  the  ferric  hydrate,  is  considered 
advantageous  by  acting  as  a  purgative.  {See  Ferri  Oxiduvi  Hydratum  cum  Mag- 
nesia.^ 

The  antidote  having  been  faithfully  applied,  the  subsequent  treatment  consists  in 
the  administration  of  mucilaginous  drinks.  Should  the  patient  survive  long  enough 
for  inflammatory  symptoms  to  arise,  these  must  be  combated  on  general  principles. 
Convalescence  is  generally  long  and  distressing ;  and  hence  it  is  of  the  greatest  im- 
portance to  attend  to  the  diet,  which  should  consist  exclusively  of  milk,  gruel, 
cream,  rice,  and  similar  bland  articles. 

Dr.  Kohler,  of  Halle,  believes  that  saccharine  oxide  of  iron  in  solution,  is  prefera- 
ble to  all  other  preparations,  in  poisoning  by  arsenious  acid.  This  forms,  like  the 
hydrated  powder,  an  insoluble  compound  with  the  acid.    He  bases  his  opinion  upon 
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experiments  with  the  lower  animals,  and  gives  the  details  of  a  case  in  which  it  proved 
successful  in  the  human  subject,  after  the  swallowing  of  more  than  half  a  drachm  of 
the  acid  in  powder.  He  gave  a  large  teaspoonful  of  the  saccharine  oxide  with  a 
drachiu  of  water  immediately  afterwards,  which  was  repeated  every  15  minutes  for 
two  hours,  followed  by  an  emetic  dose  of  ipecacuanha,  and  then  repeated  every  half- 
hour.     The  patient  recovered.  {Br.  and  F.  Med.-Chir.  Rev.,  1870,  p.  538.) 

Bussy  has  proposed  light  magnesia,  or  the  kind  which  has  not  been  too  stronglj 
calcined,  as  well  as  recently  precipitated  gelatinous  magnesia,  as  an  antidote  for  arseni- 
ous  acid ;  and  a  case  is  given  by  him  in  which  it  appeared  to  prove  efficacious. 
(Journ.  de  Fharm..  x.  81.)  The  dense  kind  has  very  little  efficacy.  Dr.  Christison 
saw  a  case  in  which  this  antidote  seemed  very  serviceable.  A  successful  case  is  also 
reported  by  Cadet-de-Gassicourt  {Journ.  de  Fharm.,  Mars,  1848).  and  another  by 
Dr.  E.  Bissell,  of  Norwalk,  Conn.  (^)7i.  Journ.  of  Med.  Sci.,  July,  1848).  For  the 
full  precipitation  of  arsenious  acid,  eighteen  times  its  weight  of  anhydrous  magnesia 
are  required.  {E.  Riegel.')  Like  the  ferric  hydrate,  the  magncsian  antidote  is  most  con- 
veniently kept,  in  a  pulpy  state,  under  water  in  stopped  bottles.  M.  Schroff  has  made 
some  experiments  on  rabbits,  to  determine  the  comparative  efficacy,  as  antidotes,  of  the 
ferric  hydrate  and  magnesia,  and  gives  the  preference  to  the  latter.  The  hydrated 
magnesia  is  best  prepared  extemporaneously  by  quickly  forming  a  solution  of  sulphate 
of  magnesium,  and  precipitating  by  water  of  ammonia,  which  is  preferable  to  potassa, 
as  any  portion  of  the  latter,  remaining  in  the  preparation,  might  act  injuriously  by 
favoring  the  solubility  of  the  arsenious  acid.  Notwithstanding  these  statements, 
however,  it  is  asserted  by  T.  &  H.  Smith  of  Edinburgh,  on  the  bf-sis  of  experiment, 
that  magnesia  is  incapable  of  neutralizing  arsenious  acid,  and  is  utterly  useless  as 
an  antidote.  (^Fharm.  Journ.,  18^5,  p.  144.)  Under  these  circumstance.*,  it  would 
be  unwarrantable  to  rely  on  it  when  the  ferruginous  antidote  is  attainable.  Some 
experiments  have  been  made  to  show  that  sugar  mixed  with  magnesia  may  serve  as 
an  antidote  to  poisoning  by  arsenious  acid.  (^Lancet,  1873,  p.  31.) 

A  mechanical  method  of  counteracting  the  effects  of  arsenic  is  said  to  have  been 
employed  with  complete  success  in  several  instances.  It  consists,  after  thoroughly 
washing  out  the  stomach,  in  administering  large  quantities,  a  pound  or  more,  of  a 
mixture  of  chalk  and  castor  oil,  of  the  consistence  of  thick  cream,  which  so  en- 
velops the  particles  of  the  poison  adhering  to  the  mucous  membrane  as  to  render 
them  harmless  while  carried  through  the  bowels  and  evacuated.  (W.  T.  Fewtrell, 
Chem.  Neics,  1860,  p.  71.) 

Reagents  for  detecting  Arsenious  Acid.  As  arsenic  is  so  frequently  emploj'ed  for 
criminal  purposes,  it  becomes  important  to  detect  its  presence  in  medico-legal  inves- 
tigations. 1  he  tests  for  it  may  be  divided  into  those  which  indicate  indirectly  its 
presence,  and  those  which  demonstrate  its  presence  incontestably,  by  bringing  it  to 
the  metallic  state.  The  former  embrace  all  the  liquid  reagents  so  called  ;  the  latter, 
the  processes  for  metallization.  It  is  necessary,  however,  to  be  aware  of  the  fact, 
that  many  of  the  substances  emplo3'ed  as  tests  for  arsenic  are  themselves  often  con- 
taminated with  arsenic,  and  unless  great  care  be  exercised  to  select  reagents  perfectly 
free  from  this  impurity,  there  will  be  danger  that  the  results  may  be  fallacious. 

The  most  characteristic  reagents  are  sulphuretted  hydrogen,  ammoniacal  nitrate 
of  silver,  and  am7noniacal  sulphate  of  copper.  In  the  opinion  of  Dr.  Christison, 
the  concurrent  indications  of  these  three  tests  are  all-sufficient  for  detectinu  arsenious 
acid  ;  but  we  think  that,  in  questions  involving  life,  the  metallization  of  the  poison 
should  never  be  omitted. 

In  u.-ing  sulphuretted  hydrogen,  the  solution  must  be  neutral  or  slightly  acid. 
An  excess  of  alkali  may  be  neutralized  with  acetic  acid,  and  an  excess  of  nitric  or 
sulphuric  acid  by  potassa.  A  slitiht  excess  of  acetic  acid  is  not  hurtful,  but  rather 
favors  the  subsidence  of  the  precipitate,  which  is  the  tersulphide  of  arsenic,  and  is 
soluble  in  ammonia,  ammonium  carbonate,  and  potassium  bisulphate,  and  gives, 
moreover,  a  metallic  sublimate  when  heated  in  a  tube  with  reducing  agents,  as  de- 
scribed on  the  next  page.  According  to  Dr.  Christison,  this  test  is  so  exceedingly 
delicate  that  it  detects  the  poison  when  dissolved  in  one  hundred  thousand  parts 
of  water.     The  color  it  produces  is  lemon-  or  sulphur-yellow  ;  but  the  presence  of 
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vegetable  or  animal  matter  commonly  gives  it  a  whitish  or  brownish  tint.  If  yel- 
low, it  might  be  mistaken  for  sulphide  of  tin  or  sulphide  of  cadmium,  which  are 
also  yellow,  but  the  latter  is  quite  insoluble  in  ammonia,  while  the  former  gives  no 
metallic  sublimate  when  heated  with  reducing  agents.  If  it  be  brownish,  it  may 
still  contain  arsenic,  but  must  first  be  freed  from  organic  matter. 

The  ammoniacal  nitrate  of  silver  gives  a  yellow  precipitate  of  arsenite  of  silver, 
readily  soluble  to  a  clear  solution  in  ammonia  and  in  nitric  and  acetic  acids. 

The  ammoniacal  sulphate  of  copper  is  a  test  of  very  great  delicacy.  The  pre- 
cipitate occasioned  by  it  is  the  arsenite  of  copper,  of  an  apple-green  or  grass-green 
color.  Its  operation  is  prevented  by  hydrochloric,  nitric,  sulphuric,  acetic,  citric, 
and  tartaric  acids  in  excess  ;  as  also  by  ammonia. 

Of  the  three  tests  mentioned,  perhaps  sulphuretted  hydrogen  is  the  most  deli- 
cate;  and  it  has  the  advantage  of  yielding  a  precipitate  eligible  for  subsequent  re- 
duction. But  they  are  all  liable  to  the  objection  of  being  obscured  in  their  indica- 
tions, where  the  amount  of  poison  is  small,  by  the  presence  of  organic  matter ; 
a  complication  constituting  the  most  difl&cult  problem  for  the  medical  jurist.  As 
this  case  includes  all  others  of  more  easy  solution,  we  shall  suppose  it  to  occur,  and 
shall  indicate  the  steps  to  be  pursued. 

Having  obtained  general  indications  of  the  presence  of  arsenic,  the  first  step  will 
be  to  separate  the  organic  matters;  the  second,  to  throw  down  the  arsenic  by  means 
of  sulphuretted  hydrogen ;  and  the  third,  to  reduce  the  precipitate  obtained  to  the 
metallic  state.  It  is  proper  to  state  here  that,  in  a  communication  to  the  Paris 
Academy,  Dr.  Blondlot,  of  Nancy,  asserts,  as  the  result  of  numerous  experiments, 
that  the  smallest  quantity  of  oily  or  fatty  matter  has  the  efiect  of  diminishing,  even 
to  one-twentieth,  the  solubility  of  arsenious  acid,  and  consequently  of  very  much 
increasing  the  difficulty  of  detecting  it.  (See  A.  J.  P.,  1860,  p.  220.) 

The  following  are  the  directions  given  by  Prof  Worraley  {Micro- Chemist r^/ of 
Poisons,  p.  298)  for  separating  the  organic  principles.  After  the  addition  of  water, 
if  necessary,  the  mass  is  intimately  mixed  with  about  one-eighth  of  its  volume  of 
pure  hydrochloric  acid,  and  maintained  at  near  the  boiling  temperature  until  the 
organic  solids  are  entirely  disintegrated.  The  mixture  is  then  allowed  to  cool,  trans- 
ferred to  a  clean  muslin  strainer,  and  the  matters  retained  by  the  strainer  washed 
with  water ;  the  strainer  with  its  contents  may  be  reserved  for  future  examination. 
The  strained  liquid  is  concentrated  at  a  moderate  heat  if  necessary,  allowed  to  cool, 
and  again  filtered. 

A  given  portion  of  the  filtrate  thus  obtained  is  examined  by  the  method  of 
Reinsch  (see  page  41),  successive  slips  of  the  copper  being  added  as  long  as  they  re- 
ceive a  deposit.  Any  pieces  of  the  metal  that  have  thus  become  coated,  after  being 
thoroughly  washed  and  dried,  are  heated  in  a  suitable  reduction  tube,  and  the  result 
examined  in  the  usual  manner.  Another  portion,  or  the  whole  of  the  remaining 
filtrate,  may  be  exposed  for  several  hours  to  a  slow  stream  of  sulphuretted  hydrogen 
gas,  then  gently  warmed,  and  allowed  to  stand  until  the  supernatant  liquid  has  be- 
come perfectly  clear.  The  precipitate  thus  produced  is  collected  upon  a  small  filter, 
washed,  and,  while  still  moist,  digested  with  pure  water  of  ammonia ;  this  liquid 
will  readily  dissolve  any  sulphide  of  arsenic  present,  whilst  the  organic  matter  may 
remain  undissolved.  The  ammoniacal  solution  is  filtered,  and  the  filtrate  carefully 
evaporated  at  a  moderate  heat  to  dryness.  Should  the  residue  contain  organic 
matter  and  only  a  minute  quantity  of  the  sulphide,  it  may  require  further  purifica- 
tion before  its  arsenical  nature  can  be  satisfactorily  determined. 

If,  however,  it  be  moderately  pure  sulphide  of  arsenic,  it  may  be  at  once  reduced 
to  the  metallic  state,  which  can  be  accomplished  by  the  method  of  Fresenius.  The 
sulphide  is  mixed  with  carbonate  of  sodium  and  cyanide  of  potassium,  and  the 
mixture  placed  in  the  wide  pkrt  of  a  tube  of  hard  German  glass  drawn  out  at 
one  end  to  capillary  fineness.  Carbonic  anhydride  properly  dried  is  then  passed 
through  the  tube,  and  the  portion  containing  the  mixture  heated  to  redness  ;  in 
this  way  the  arsenical  sulphide  is  reduced  and  the  metal  condensed  in  the  capillary 
portion,  where  the  smallest  quantity  can  be  recognized. 

Dr.  E.  Davy,  of  Dublin,  has  recommended  {Cliem.  News,  vol.  iii.  p.  288)  ferro- 
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cyanide  of  potassium  previously  dried  at  100°  C.  (212°  F.)  as  a  substitute  for 
the  cyanide  of  potassium.  It  has  the  advantage  over  the  latter  that  it  does  not 
readily  absorb  moisture  from  the  atmosphere. 

In  order  to  facilitate  the  detection  of  arsenic  in  the  solid  tissues,  as  the  liver, 
spleen,  stomach,  etc.,  it  is  necessary  first  to  destroy  the  animal  matter,  and  then  to 
dissolve  out  the  poison.  Various  agencies  have  been  resorted  to  for  this  purpose, 
but  the  method  of  Fresenius  and  Babo  is  generally  accepted  as  the  best.  Accord- 
insr  to  this,  the  finely  divided  fragments  of  solid  matter  are  heated  with  pure 
hydrochloric  acid,  and  chlorate  of  potassium  is  added  from  time  to  time  until  the 
mass  becomes  homogeneous  and  of  a  light  yellow  color.  It  is  then  heated  until 
the  odor  of  chlorine  has  disappeared.  After  filtration  any  arsenic  present  will 
exist  in  the  filtrate  as  arsenic  acid.  This  is  reduced  by  sulphurous  acid  gas  or  a 
solution  of  bisulphite  of  sodium,  so  that  the  arsenic  is  brought  to  the  condition  of 
arsenious  acid,  in  which  condition  it  is  more  readily  acted  upon  by  sulphuretted 
hydrogen  gas. 

After  thorough  precipitation  of  the  sulphide  and  purification  of  this  precipitate 
by  treatment  with  ammonia  as  already  described,  if  the  residue  from  the  evapora- 
tion of  the  ammonia  still  contain  organic  matter  mixed  with  the  arsenious  sul- 
phide, it  is  best  purified  as  follows.  Treat  the  residue  with  a  small  quantity  of 
concentrated  nitric  acid,  and  evaporate  the  mixture  again  to  dryness,  this  operation 
with  nitric  acid  being  repeated  if  necessary  until  the  moist  residue  has  a  yellow 
color.  The  residue  is  then  moistened  with  a  few  drops  of  a  concentrated  solution 
of  caustic  soda,  a  small  quantity  of  pure  powdered  carbonate  of  soda  and  nitrate 
of  soda  added,  and  the  well-mixed  mass  cautiously  evaporated  to  dryness ;  the 
heat  is  then  very  gradually  increased  until  the  mass  becomes  colorless,  when  the 
organic  matter  will  be  entirely  destroyed.  The  nitric  acid  and  the  soda  com- 
pounds employed  should  be  free  from  chlorine,  or  a  portion  of  the  arsenic  may  be 
volatilized  as  chloride.  (\V^ormley,  Micro- Chem.  of  Poisons,  p.  302.) 

Another  method  of  separating  arsenic  in  solution  from  organic  matters,  now 
frequently  employed  by  chemists,  is  by  the  process  of  dialysis,  invented  by  Prof. 
Graham,  of  London,  of  which  a  particular  account  is  given  in  Part  II.  (See  Dialj/sis.) 
By  means  of  an  instrument  called  the  dialyzer,  watery  solutions  of  saline  and  other 
crystallizable  substances  may  be  separated  from  those  not  crystallizable,  such  as 
gelatinous,  albuminous,  mucilaginous,  and  amylaceous  liquids,  the  latter  refusing 
to  pass  through  a  diaphragm  of  some  porous  substance,  which  is  readily  permeable 
by  the  former.  Thus,  a  circular  piece  of  parchment  paper,  folded  in  the  form 
of  a  common  filter,  is  placed  in  a  vessel  containing  distilled  water ;  the  suspected 
liquid,  having  been  heated  so  as  to  effect  a  more  complete  solution  of  the  arsenic, 
is  poured  into  the  filter,  and  the  vessel  set  aside  for  twenty-four  hours.  At  the 
end  of  this  time,  the  crystallizable  matter,  including  the  arsenic,  will  have,  to  a 
great  extent,  passed  through  into  the  distilled  water,  leaving  the  organic  matters 
behind,  and  a  solution  will  have  been  obtained  in  a  condition  fit  for  the  application 
of  the  different  tests. 

The  passage  of  the  arsenic  through  the  membrane  is,  however,  rarely  a  com- 
plete one,  and  the  test  cannot  allow  us  to  dispense  with  more  thorough  methods  of 
examination. 

Following  up  a  suggestion  of  Dr.  Clarke,  of  Aberdeen,  that  arsenic  might  be 
separated  by  taking  advantage  of  the  volatility  of  its  chloride,  Dr.  Andrew  Fyfe, 
of  the  same  place,  applied  the  principle  to  the  detection  of  the  metal  when  mixed 
with  organic  matter.  For  this  purpose,  he  heated  the  arsenical  liquid  with  sul- 
phuric acid,  free  from  arsenious  acid,  in  a  flask  to  which  a  bent  tube  and  cooled 
receiver  were  adapted.  When  the  mixture  was  brought  to  the  boiling  point,  a 
little  dried  sea-salt  was  added,  the  receiver  was  connected,  and  the  distillation 
continued  for  some  time.  Hydrochloric  acid  was  evolved,  which,  by  reacting  with 
the  arsenious  acid,  produced  terchloride  of  arsenic,  which  distilled  over  free  from 
organic  matter.  The  terchloride  of  arsenic  was  then  precipitated  by  a  stream  of 
sulphuretted  hydrogen  to  obtain  the  yellow  tersulphide  of  arsenic,  or  subjected 
to  the  action  of  Marsh's  test.  (^Fhilos.  Mag.,  4th  series,  ii.  487.)     The  distillate 
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of  terchloride,  as  thus  obtained,  is  liable  to  contain  sulphurous  acid,  from  the 
action  of  organic  matter  on  the  sulphuric  acid,  with  the  effect  of  obscurin*'  the 
indications  of  Marsh's  test  when  subsequently  applied,  by  giving  rise  to  a  yellow 
ring  instead  of  a  black  stain.  To  prevent  the  formation  of  sulphurous  acid, 
L.  A.  Buchner  recommends  that  the  chloride  of  sodium  should  be  added  to  the 
arsenical  liquid  before  the  sulphuric  acid,  having  been  previously  mixed  with  a 
little  chlorate  of  potassium,  the  chlorine  from  which  has  the  effect  of  promoting 
the  formation  of  the  arsenical  terchloride,  and  of  rendering  the  decomposition  of 
the  organic  matter  more  complete,  (i*.  J.  Tr.,  1855,  p.  38.)  Much  better  than 
this  method  of  prevention  is  the  plan  of  keeping  an  amount  of  salt  present  larger 
than  can  be  decomposed  by  the  sulphuric  acid,  when  the  formation  of  sulphurous 
acid  is  avoided,  and  no  danger  is  run  of  converting  arsenious  acid  into  the  arsenic 
compound,  as  is  the  case  in  the  presence  of  the  free  chlorine.  Arsenic  acid  is  not 
converted  into  a  volatile  chloride,  and  would  therefore  escape  detection  in  this 
process.  Indeed,  it  is  proposed  to  distinguish  between  arsenious  and  arsenic  acids 
in  mixtures  by  this  reaction.  After  all  the  arsenious  acid  has  been  distilled  off  as 
arsenious  chloride,  the  arsenic  acid  can  be  reduced  by  sulphurous  acid  and  then 
distilled  for  itself.  (Ilandwdi-terbuch  der  Chem.,  i,  746.)  The  reduction  of  ar- 
senic acid  to  arsenious  acid  is  very  conveniently  effected,  according  to  E.  Fischer, 
by  ferrous  chloride  used  in  connection  with  hydrochloric  acid.  {^Ber.  der  Chem. 
Gesellschaft,  xiii.  1778.)  Dr.  Penny  and  Mr.  W,  Wallace  bear  testimony  to 
the  value  of  the  plan  of  converting  the  arsenic  into  terchloride,  as  a  means  of 
separating  the  metal  from  organic  matter,  but  think  it  will  be  found  in  practice 
more  convenient  to  produce  the  terchloride  by  the  direct  agency  of  hydrochloric 
acid,  than  by  sulphuric  acid  and  chloride  of  sodium,  as  recommended  by  Dr.  Fyfe. 

One  formula  for  reduction,  that  of  Fresenius,  has  been  given.  Still  another 
method,  and  one  in  which  the  whole  process  from  beginning  to  end  may  take  place 
in  a  single  tube,  is  the  following.  The  sulphide  is  mixed  with  oxalate  of  sodium 
(a  salt  which  contains  no  water  of  crystallization),  and  the  dry  mixture  is  trans- 
ferred to  a  suitable  tube  sealed  at  one  end.  An  arsenical  mirror  is  readily  obtained, 
and  if  the  heat  is  continued  long  enough  no  arsenic  remains  behind' — an  excellent 
and  easy  method,  in  which  the  reducing  gas  is  carbonic  oxide,  in  an  atmosphere 
of  carbonic  anhydride.  (Blyth,  Manual  of  Pract.  Gliem.^  p,  398.)  If  any  doubt 
be  felt  as  to  the  nature  of  the  crust,  it  may  be  driven  up  and  down  the  tube,  so 
as  to  convert  it  into  sparkling  octohedral  crystals  of  arsenious  acid,  the  triangular 
facets  of  which  may  be  seen  with  a  magnifying  glass.  Finally,  the  crystals  may 
be  dissolved  in  a  drop  or  two  of  distilled  water,  and  the  solution  will  react  charac- 
teristically with  the  liquid  tests. 

Another  method  of  testing  for  arsenic  was  proposed  by  Mr.  Marsh,  and  is  perhaps 
the  best  known  of  the  arsenic  tests.  It  consists  in  taking  advantage  of  the  power, 
which  nascent  hydrogen  possesses,  of  decomposing  the  acids  of  arsenic,  with  the 
result  of  forming  water  and  arseniuretted  hydrogen,  as  illustrated  by  the  subjoined 

TP3.C*t/10n  ' 

AsA  +  (HA  -  (H3AS),  +  (H,0)3. 
The  liquid  from  the  stomach,  or  obtained  from  its  contents  by  boiling  water,  is 
added  to  the  materials  for  generating  hydrogen  (pure  dilute  sulphuric  acid  and 
zinc),  contained  in  a  self-regulating  generator  of  hydrogen.  Dr.  Canudas  y  Salva 
prevents  the  possible  explosion  of  the  apparatus,  resulting  from  the  ignition  of  the 
hydrogen  before  all  the  air  has  been  expelled,  by  placing  in  the  lateral  exit  tube 
two  metallic  meshes,  enclosing  between  them  very  loose  cotton.  (iVl  i?.,  April,  1878.) 
Fresenius  proposed  the  same  years  ago.  If  the  liquid  from  the  stomach  contain 
arsenic,  the  nascent  hydrogen  will  combine  with  the  metal,  and  the  nature  of  the 
compound  gas  formed  may  be  afecertained  by  burning  a  jet  of  it  from  a  fine  jet-pipe 
connected  with  the  generator.  The  flame  will  have  a  characteristic  blue  color; 
and,  by  holding  a  porcelain  plate  against  it,  a  thin  film  of  metallic  arsenic,  forming 
a  black  stain,  will  be  deposited.  Liebig  and  Mohr  bear  testimony  to  the  delicacy 
of  this  test ;  but,  to  remove  every  source  of  fallacy,  it  is  necessary  to  be  sure  of 
the  purity  of  the  materials  for  generating  the  hydrogen  by  a  preliminary  trial  of 


PART  I.  Acidum  Arscniosum.  41 

the  gas,  before  the  suspected  liquid  is  added  ;  as  zinc  and  sulphuric  acid  are  both 
liable  to  contain  arsenic.  This  trial  is  made  by  holding  a  plate  against  the  burning 
liydrogen,  which,  if  pure,  will  produce  no  stain.  The  pieces  of  zinc  employed  should 
be  chansjed  after  every  experiment.  Magnesium  might  be  advantageously  substituted 
for  zinc,  as  it  contains  no  arsenic,  or,  still  better,  sodium  amalgam  (made  by  adding 
about  5  per  cent,  of  metallic  sodium  to  some  warmed  mercury),  as  proposed  by  E. 
W.  Davy.  This  can  be  used  then  in  a  neutral  solution,  the  evolution  of  nascent 
hydrogen  being  due  to  the  decomposition  of  the  water  by  the  sodium. 

Still  another  modification  is  Fleitmann's  test,  in  which  the  use  of  zinc  is  retained, 
but  the  development  of  nascent  hydrogen  is  brought  about  by  the  addition  of 
caustic  potassa  or  soda.  Under  these  circumstances  arseniuretted  hydrogen  is 
produced,  but  antimoniuretted  hydrogen  cannot  be  formed.  A  modification  of 
Marsh's  apparatus,  which  is  praised  by  Berzelius  for  the  certainty  and  distinctness 
of  its  results,  consists  in  having  the  tube  which  delivers  the  hydrogen  arsenide 
narrowed  in  several  places.  If.  then,  while  the  gas  is  passing,  heat  be  applied 
a  little  this  side  of  the  narrowed  place,  the  compound  is  decomposed  and  a  bright 
mirror  of  metallic  arsenic  is  deposited  in  the  contraction.  As  ever  so  small  a  de- 
posit can  be  changed  subsequently  into  oxide  or  sulphide,  both  of  which  are  charao- 
teristic,  this  test  is  quite  delicate. 

It  has  been  objected  to  Marsh's  test,  that  antimony  forms  a  compound  with  hydro- 
gen, very  similar  to  arseniuretted  hydrogen,  both  in  the  color  of  its  flame,  and  in 
the  metallic  spot  which  it  deposits  during  combustion  on  cold  surfaces.  Still,  the 
two  metals  may  be  distinguished  by  acting  on  the  metallic  spot  with  a  drop  or  two 
of  fuming  nitric  acid,  with  the  aid  of  heat.  Arsenic  will  thus  be  converted  into 
soluble  arsenic  acid,  precipitable  brick-red  by  nitrate  of  silver ;  antimony,  on  the  other 
hand,  into  insoluble  antimonic  acid.  Another  way  of  distinguishing  them  is  to  apply 
to  the  stain  a  solution  of  hypochlorite  of  sodium,  which  instantly  dissolves  the  ar- 
senical spot,  without  affecting  that  of  antimony,  or  solution  of  protochloride  of  tin, 
which  has  no  action  on  metallic  arsenic,  while  it  dissolves  slowly  but  completely  the 
antimony  stain.  (^Blyth's  Manual,  p.  385.)  Nitroprusside  of  sodium  also,  while  it 
has  no  effect  upon  arsenic  spots,  will  dissolve  those  of  antimony  completely  and  easily. 
(Handicorferbuch  der  Chem.,  i.  757.)  In  case  the  metallic  mirror  is  obtained  in 
the  tube  by  Berzelius's  modification  of  Marsh's  test,  a  stream  of  hydrogen  sulphide 
may  be  passed,  whilst  immediately  behind  the  stain  a  gentle  heat  is  applied.  Ar- 
senic is  changed  thereby  to  yellow  sulphide,  while  antimony  produces  an  orange  or 
black  sulphide  ;  if  dry  hydrochloric  acid  gas  is  now  transmitted,  the  arsenical  sulphide 
is  unchanged,  while  antimony  sulphide  is  converted  into  chloride  of  antimony,  which 
volatilizes  without  the  application  of  heat.  (^BlytKs  Manual  of  Pract.  Chem.,  p.  385.) 
Sulphide  of  ammonium  dissolves  the  arsenical  spot  with  difficulty,  leaving  on  evap- 
oration a  yellow  stain ;  it  readily  dissolves  the  antimonial,  and  yields  an  orange-red 
spot.  Marsh's  test  may  be  still  further  modified  as  proposed  by  Lassaigne.  The 
current  of  hydrogen  arsenide  is  conducted  into  solution  of  nitrate  of  silver,  when  it 
is  decomposed  according  to  the  reaction : 

ASH3  -f_  (AgNO,\  +  (H,0)3=_H3As03  +  (HX03\  +  (MV 
Here  arsenious  acid  is  formed,  which  goes  into  solution,  and  metallic  silver  separates 
out.     Hydrogen  antimonide  passed  into  nitrate  of  silver  solution  gives  a  black  pre- 
cipitate of  antimonide  of  silver,  in  which  all  the  antimony  is  contained. 

Professor  Reinsch  has  proposed  a  method  for  detecting  arsenic  in  organic  liquids, 
which  is  extremely  delicate,  and  at  the  same  time  has  the  merits  of  facilit}' and  celerity. 
It  consi-sts  in  acidulating  the  suspected  liquid  with  hydrochloric  acid,  which  converts 
the  arsenious  acid  into  the  terchloride,  and  boiling  in  it,  for  ten  minutes,  a  slip  of  cop- 
per foil,  on  which  the  arsenic  is  deposited  as  a  white  alloy  of  arsenic  and  copper;  and 
then  separating  it  in  the  state  of  arsenious  acid,  by  subjecting  the  copper,  cut  into 
small  chips,  to  a  low-red  heat  in  the  bottom  of  a  small  glass  tube.  The  peculiar  crystal- 
line appearance  of  areenious  acid,  mentioned  in  the  preceding  page,  is  conclusive  of 
its  presence;  and,  besides,  if  collected  and  dissolved  in  water,  it  will  answer  to  the 
ordinary  tests  for  the  poison.  The  form  of  copper,  preferred  by  Dr.  Maclagan,  is 
that  of  copper  wire,  No.  24,  made  bright  by  being  rubbed  with  saod-paper,  and 
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rolled  into  a  loose  spiral,  about  an  inch  long,  by  being  twisted  round  a  small  pencil. 
In  this  form,  the  copper  affords  an  extensive  surface  for  the  deposition  of  the  arsenic. 
The  merit  of  Reinsch's  procedure  is  not  so  much  that  it  gives  a  characteristic  deposit 
on  the  copper, — for  bismuth,  tin,  zinc,  and  antimony  also  give  deposits, — as  that  the 
copper  collects  all  the  arsenic  from  the  organic  liquid,  and  presents  it  in  a  convenient 
form  for  applying  the  liquid  and  subliming  tests.  Yet  the  gray  metallic  appearance  of 
the  arsenical  deposit  can  hardly  be  confounded  with  that  of  any  other  metal,  except 
perhaps  of  antimony,  which  can  be  distinguished  by  the  tests  already  mentioned.  But 
Reinsch's  method  is  not  without  its  fallacies.  Thus,  it  has  been  ascertained  that  the 
presence  of  a  nitrate  or  chlorate  in  the  suspected  material,  prevents  the  characteristic 
action  of  the  arsenic  on  the  copper,  until  the  whole  of  these  substances  have  been 
consumed  by  reaction  with  the  metal.  Besides,  both  hydrochloric  acid  and  copper, 
even  such  as  have  been  sold  in  the  shops  as  the  purest,  are  liable  to  contain  arsenic, 
and  therefore  to  afford  fallacious  results.  This,  however,  is  less  true  of  the  hydro- 
chloric acid  prepared  in  this  country  than  the  European,  as  the  sulphuric  acid  em- 
ployed in  its  preparation  is  obtained  generally  from  native  sulphur,  instead  of  from 
pyrites  as  abroad.  Nevertheless,  no  conclusion  from  Reinsch's  test  can  be  certainly 
relied  on,  unless  the  hydrochloric  acid  has  been  ascertained  to  be  free  from  arsenic. 
With  the  copper  there  is  less  risk,  as  the  arsenic  in  it  can  act  only  by  solution  of  the 
copper  itself,  and  this  is  known  by  the  green  color  imparted  to  the  liquid ;  so  that, 
if  the  arsenical  deposit  should  be  produced  without  discoloration  of  the  liquid,  the 
indication  of  the  presence  of  the  poison  may  be  considered  as  satisfactory.  (  Odling 
and  Taylor.^ 

If  the  process  of  Reinsch  is  to  be  applied  to  the  sulphide  of  arsenic,  it  will  be 
necessary  to  bring  this  into  the  liquid  form.  For  this  purpose  Prof  J.  C.  Draper, 
of  New  York,  makes  use  of  ammonia,  which  dissolves  the  sulphide,  and  is  also  capa- 
ble of  attacking  copper.  The  substance  supposed  to  contain  the  sulphide  having 
been  covered,  in  a  suitable  vessel,  with  water  of  ammonia,  is  set  aside  in  a  warm  place, 
and  permitted  to  stand  for  a  ^qvi  hours.  The  solution  of  the  sulphide  is  then  sepa- 
rated by  filtration,  strips  of  clean,  bright  copper  are  introduced  into  it,  and  the  whole 
gently  heated.  The  copper  gradually  becomes  coated  with  a  deposit  like  that  which 
is  formed  in  Reinsch's  process.  {N.  Y.  Med.  Journ.,  1865,  p.  13.) 

A  modification  of  the  methods  of  Marsh  and  Reinsch  has  been  proposed  by  Dr. 
Alfred  S.  Taylor,  which  he  has  found  effectual  in  detecting  arsenic  whether  io  liquids 
or  solids,  and  whether  associated  with  organic  or  inorganic  substances,  for  an  account 
of  which,  however,  we  must  be  content,  from  want  of  space,  to  refer  the  reader  to  the 
paper  of  that  eminent  toxicologist  in  P.  J.  Tr.  (1861,  p.  411). 

Still  another  method  of  detecting  arsenic  is  the  e^ec^?*ci/y<<'c,  consisting  in  exposing 
the  suspected  liquid,  in  connection  with  diluted  sulphuric  acid,  to  a  voltaic  current, 
through  the  influence  of  which,  if  arsenic  be  present,  even  though  associated  with 
large  quantities  of  organic  matter,  arseniurctted  hydrogen  (hydrogen  arsenide)  is 
evolved.  It  is,  however,  only  the  arsenious  acid  that  will  respond  to  this  test,  arsenic 
acid  not  being  affected ;  and  the  presence  of  mercury  interferes  materially  with  the 
process.  For  an  account  of  the  process,  and  of  the  method  of  rendering  arsenic  acid 
sensible  to  the  test,  and  of  counteracting  the  influence  of  the  mercury,  see  papers  by 
Mr.  C.  L.  Bloxam  in  P.  J.  Tr.  (1860,  p.  376,  and  1861,  p.  528). 

It  has  been  shown  by  MM.  Malaguti  and  Sarzeau  that,  for  the  detection  of  minute 
quantities  of  arsenic  in  exhumed  bodies,  the  best  method  of  proceeding  is  to  distil 
the  viscera  with  aqua  regia,  made  by  mixing  one  part  of  nitric  with  three  of  hydro- 
chloric acid.  The  animal  matter  (the  liver,  for  example),  cut  into  small  pieces,  is 
dried  by  a  gentle  heat,  and  mixed  with  a  quantity  of  the  aqua  regia  equal  to  the 
weight  of  the  matter  before  it  was  dried.  The  mixture  is  distilled,  and  the  arsenic, 
if  present,  comes  over  in  the  form  of  the  volatile  terchloride,  which  may  be  converted 
into  the  tersulphide  in  the  usual  manner. 

Arsenic  may  be  detected  in  exhumed  bodies  long  after  death.  M.  Blondlot  found 
it  in  the  brain  of  a  body  that  had  been  buried  twenty  years.  In  this  case,  it  was 
ascertained  that  no  arsenic  existed  in  the  earth  of  the  cemetery.  (See  Brit,  and 
For.  Med.-Chir.  Rev.,  1855,  p.  222.)     It  is  necessary  also  to  be  guarded  against 
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the  possible  presence,  about  the  body,  of  metals  which  may  contain  arsenic ;  as,  for 
example,  brass  and  copper.  L.  A.  Buchner  has  found,  in  the  intestines  of  persons 
who  had  been  poisoned  with  arsenious  acid,  examined  some  months  after  death,  the 
poison  in  the  state  of  yellow  sulphide  of  arsenic,  into  which  it  had  been  converted 
by  the  sulphuretted  hydrogen  developed  by  the  putrefactive  process  that  had  taken 
place  in  the  bowels,  showing  that  even  in  poisonous  doses  arsenic  has  not  always  the 
property  of  preserving  the  body  from  corruption.  (iWwes  Repertorium,  xvii.  21.) 

Off.  Prep.  Liquor  Arsenicalis,  Br.;  Liquor  Arsenici  Chloridi,  U.  S.;  Liquor 
Arsenici  Hydrochloricus,  Br.;  Liquor  Potassii  Arsenitis,  U.  S.;  Sodae  Arsenias, 
Br.;  Sodii  Arsenias,  U.S. 

ACIDUM  BENZOICUM.    U.S.,  Br.     Benzoic  Acid. 

HC7H5  02;122.  (AQ'I-DCM  BEN-ZO'I-CUM.)  HO  Ci4  H5  O3;   122. 

Acidum  Benzoicum  Sublimatam,  Flores  Benzoes ;  Acide  benzoique,  Fleurs  de  Benjoin,  Fr.;  Ben- 
loesaure,  Benzoeblumen,  G. 

Both  the  U.  S.*  and  Br.  Pharmacopoeias  have  omitted  their  process  for  the  prepa- 
ration of  benzoic  acid :  the  British  defines  it  to  be  "  a  crystalline  acid  obtained  from 
benzoin,  and  prepared  by  sublimation." 

Formerly  the  benzoin  before  sublimation  was  mixed  with  sand ;  but  this  is  now 
usually  omitted,  as  not  only  useless,  but  probably  injurious  by  favoring  the  produc- 
tion of  empyreumatic  substances.  The  acid,  which  exists  in  the  benzoin  combined 
with  resin,  is  volatilized  by  the  heat,  and  condensed  in  the  upper  part  of  the 
apparatus.  Unless  the  temperature  be  very  carefully  regulated,  a  portion  of  the 
resin  is  decomposed,  and  an  oily  substance  generated,  which  rises  with  the  acid, 
and  gives  it  a  brown  color,  from  which  it  cannot  be  entirely  freed  by  bibulous 
paper ;  and  this  result  sometimes  takes  place  even  with  the  greatest  caution.  The 
process  for  subliming  benzoic  acid  may  be  conducted  in  a  glazed  earthen  vessel, 
surmounted  by  a  cone  of  paper,  or  by  another  vessel  with  a  small  opening  at  the 
top,  and  a  band  of  paper  pasted  round  the  place  of  junction.  After  the  heat  has 
been  applied  for  an  hour,  the  process  should  be  suspended  till  the  condensed  acid 
is  removed  from  the  upper  vessel  or  paper  cone,  when  it  may  be  renewed,  and  the 
acid  again  removed,  and  thus  alternately  till  colored  vapors  rise.  Mohr,  after  many 
experiments,  recommends  the  following  plan  as  unobjectionable.  In  a  round  cast- 
iron  vessel,  eight  or  nine  inches  in  diameter  and  two  inches  deep,  a  pound  or  less 
of  coarsely  powdered  benzoin  is  placed,  and  uniformly  strewed  over  the  bottom. 
The  top  of  the  vessel  is  closed  by  a  sheet  of  bibulous  paper,  which  is  secured  to 
the  sides  by  paste.  A  cylinder  of  thick  paper  in  the  form  of  a  hat,  just  large 
enough  to  fit  closely  around  the  sid-es  of  the  pot,  is  then  placed  over  it,  and  in  like 
manner  secured  by  paste.  A  moderate  heat  is  now  applied  by  means  of  a  sand- 
bath,  and  continued  for  three  or  four  hours.  The  vapors  pass  through  the  bibu- 
lous paper,  which  absorbs  the  empyreumatic  oil,  and  are  condensed  within  the  hat 
in  brilliant  white  flowers,  having  an  agreeable  odor  of  benzoin.  (Annal.  der  Phami., 
xxix.  178.)  The  process  ofiBcinal  in  U.  S.  P.  1870  was  based  upon  Mohr's,  but 
it  frequently  happens  that  the  sublimed  crystals,  after  they  have  formed  in  the 
cap,  and  whilst  the  sublimation  is  still  going  on,  fall  upon  the  bibulous  paper, 
and  if  this  paper  should  happen  to  be  heated  to  only  120°  C.  (248°  F.)  the  crys- 
tals will  melt,  and  soon  stop  up  the  pores  of  the  paper.  If  coarse  muslin  be  substi- 
tuted for  the  bibulous  paper,  it  serves  the  purpose  of  retaining  any  empyreumatic 
substances,  and  yet  permitting  the  vapors  to  pass  through  without  becoming  glazed 
by  a  deposit  of  melted  acid.  Strips  of  paper  passed  at  irregular  intervals  across  the 
cap  prevent  the  falling  back  of  crystals.     The  remaining  acid  of  the  benzoin  may 

*  The  following  is  tbe  process  officinal  in  1870:  "Take  of  Benzoin,  in  coarse  powder,  twelve 
troyouuces.  Spread  the  Benzoin  evenly  over  the  bottom  of  an  iron  dish  eight  inches  in  diameter, 
cover  the  dish  with  a  piece  of  filtering  paper,  and,  by  means  of  paste,  attach  it  closely  to  the  rim. 
Then,  having  prepared  a  conical  receiver  or  cap  of  thick,  well-sized  paper,  of  rather  larger  diam- 
eter than  the  dish,  invert  it  over  the  latter,  so  as  to  fit  closely  around  the  rim.  Next  apply  heat 
by  means  of  a  sand-bath,  or  of  the  iron  plate  of  a  stove,  until,  without  much  empyreuma,  vapors 
of  Benzoic  Acid  cease  to  rise.  Lastly,  separate  the  receiver  from  time  to  time,  and  remove  the 
Benzoic  Acid  from  it  and  the  paper  diaphragm,  as  long  as  the  Acid  continues  to  be  deposited."' 
U.  S.  1870. 
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be  extracted,  if  deemed  advisable,  by  treating  the  residue  of  the  balsam  with  lime 
or  carbonate  of  sodium.  From  the  mode  of  preparing  benzoic  acid  by  sublimation, 
it  was  formerly  called  flowers  of  henzohi. 

Another  mode  of  separating  the  acid  from  benzoin  is  by  combining  it  with  a 
salifiable  base,  and  precipitating  with  an  acid.  Such  is  the  process  of  Scheele.  It 
consists  in  boiling  the  powdered  benzoin  with  hydrate  of  lime  and  water,  filtering 
the  solution  of  benzoate  of  calcium  thus  obtained,  and  precipitating  the  benzoic 
acid  with  hydrochloric  acid.  Carbonate  of  sodium  or  of  potassium  may  be  substi- 
tuted for  the  lime,  and  sulphuric  for  the  hydrochloric  acid;  and  the  precipitated  ben- 
zoic acid  may  be  purified  by  dissolving  it  in  boiling  water,  which  will  deposit  it  upon 
cooling.  The  acid,  however,  requires  to  be  still  further  purified  by  repeated  crystal- 
lization from  small  portions  of  boiling  water.  A  little  animal  charcoal  may  be 
employed  to  render  the  crystals  quite  colorless.  These  processes  afford  a  product 
purer  than  that  obtained  by  sublimation,  but  not  preferable  in  a  medicinal  point 
of  view ;  as  the  small  quantity  of  oil  present  in  the  sublimed  acid  adds  to  its  stimu- 
lant properties,  and  at  the  same  time  renders  it  pleasant  to  the  smull.  In  order  to 
get  the  benzoic  acid  in  the  form  to  which  the  eye  is  accustomed,  it  has  been  pro- 
posed to  sublime  the  acid  after  its  precipitation. 

Several  other  modes  of  extracting  the  acid  have  been  recommended.  The 
following  is  the  process  of  Stolze.  One  part  of  the  balsam  is  dissolved  in  three 
parts  of  alcohol,  the  solution  filtered  and  introduced  into  a  retort,  and  the  acid 
saturated  by  carbonate  of  sodium  dissolved  in  a  mixture  of  eight  parts  of  water  and 
three  of  alcohol.  The  alcohol  is  distilled  off";  and  the  benzoate  of  sodium  con- 
tained in  the  residuary  liquid  is  decomposed  by  sulphuric  acid,  which  precipitates 
the  benzoic  acid.  This  is  purified  by  solution  in  boiling  water,  which  lets  iall  the 
acid  when  it  cools.  By  this  process  Stolze  obtained  18  per  cent,  of  acid  from 
benzoin  containing  19-425  per  cent.  By  the  process  of  Scheele  he  obtained  13-5 
per  cent. ;  by  the  agency  of  carbonate  of  sodium,  12  per  cent. ;  by  sublimation, 
only  7'6  per  cent.  Professor  Scharling  has  prepared  bonzoic  acid  by  means  of 
heated  steam,  and  obtained  8  per  cent.  \A.  J.  P.,  xxiv.  236.) 

The  acid  is  manufactured  very  cheaply  from  naphthalene.  According  to  Wm.  A. 
Tilden  {F.J.  Tr..  July,  1870),  the  naphthalene  is  oxidized  by  nitric  acid  into  oxalic 
and  phthalic  acids  (Cjoll8-|-402  =  H^C^O^ -|-  H.^08H^O^),  then  converted  into  a 
phthalate  of  calciuni  and  strongly  heated  with  hydrate  of  lime,  whereby  the  phthalate 
is  converted  into  carbonate  and  benzoate  of  calcium ;  this  latter  salt  is  then  treated 
with  hydrochloric  acid  and  the  benzoic  acid  thus  set  free. 

A  very  large  quantity  of  benzoic  acid  has,  within  a  few  years,  been  imported 
into  the  United  States  from  Europe,  under  the  commercial  name  of  German  benzoic 
acid,  which  is  prepared  from  the  urine  of  cattle  and  horses  by  boiling  the  hippu- 
rate  of  calcium  with  hydrochloric  acid.  By  boiling  the  hippuric  acid  thus  sepa- 
rated with  hydrochloric  acid,  it  is  split  into  benzoic  acid  and  glycocoU,*  according 
to  the  reaction,  CgllgNOj  +  U.fl  =■  C^H^NO^  +  C^HgO^.  It  is  white,  has  a  fine 
lustre,  and  is  said  to  be  very  pure,  but  sometimes  has  a  slight  urinous  odor  in- 
dicative of  its  origin.  (A.  J.  P.,  xxvii.  23 ;  P.  J.  Tr.,  July,  1875.)  Owing  to 
the  scarcity  of  benzoin  in  the  market  yielding  paying  quantities  of  benzoic  acid, 
it  is  asserted  that  the  English  manufacturers  employ  certain  varieties  of  Botany 
Bay  gum  (Gum  acroides),  and  obtain  a  larger  yield  of  an  acid  which  was  formerly 
regarded  as  cinnamic,  but  has  recently  been  shown  to  be  benzoic  acid.  {N.  R., 
Feb.  1879.)  Benzoic  acid  is  also  obtained  from  derivatives  of  toluol,  benzotri- 
chloride  and  benzaldehyd,  and  this  acid  is  produced  in  large  quantities,  but, 
although  possessing  many  points  of  identity,  there  are  still  some  as  yet  irrecon- 
cilable differences  between  this  acid  and  those  obtained  from  benzoin  and  urine. 
{N  R.,  June,  1880.)  Benzoic  acid  may  also  be  prepared  profitably  from  snint, 
the  creasy  substance  obtained  by  washing  wool.  (^Chemist  and  Druggist,  1876, 
p.  858.) 

Properties.    Sublimed  benzoic  acid  is  in  white,  soft,  feathery  crystals,  of  a  silky 

*Cazeneuve  vecoramends  the  precipitation  of  the  acid  from  urine  by  the  use  of  sulphate  of  zinc, 
as  liippurate  of  zinc,  decomposing  with  hydrochloric  acid.  {Zeitschr.  Oest.  Ap.  Ver.,  1879,  p.  2. J 
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lustre,  and  not  pulverulent  From  solution  the  acid  crystallizes  in  transparent 
prisms.  When  quite  pure  it  is  inodorous ;  but  prepared  by  sublimation  from  the 
balsam  it  has  a  peculiar,  agreeable,  aromatic  odor,  dependent  on  the  presence  of 
an  oil,  which  may  be  separated  by  dissolving  the  acid  in  alcohol  and  precipitating 
it  with  water.  Its  taste  is  warm,  acrid,  and  acidulous.  It  is  unalterable  in  the 
air,  but  at  121-5°  C.  (250°  F.)  melts,  and  at  a  somewhat  higher  temperature  rises 
in  suffocating  vapors.  Sp.  cr.  1-29.  The  Br.  Pharmacopoeia  gives  as  its  melting 
point  120°  C.  (248°  F.),  and  boiling  point  239°  C.  (462°  F.).  '  It  is  inflammable, 
burning  without  residue.  One  hundred  parts  of  90  per  cent,  alcohol  dissolve  about 
forty  parts,  whilst  the  same  quantity  of  pure  ether  will  dissolve  about  thirty  parts. 
(Bourgoin.)  The  addition  of  borax  or  phosphate  of  sodium  increases  its  solubility. 
It  is  readily  dissolved  by  alcohol,  and  by  concentrated  sulphuric  and  nitric  aciils, 
from  which  it  is  precipitated  by  water.  "  Benzoic  acid  is  soluble  in  500  parts  of 
water  and  3  parts  of  alcohol  at  15°  C  (59°  F.),  in  15  parts  of  boiling  water  and 
in  1  part  of  boiling  alcohol ;  also  soluble  in  3  parts  of  ether,  in  7  parts  of  chloro- 
form, and  readily  soluble  in  disulphide  of  carbon,  benzol,  benzin,  and  oils."  U.  S. 
The  fixed  oils  also  dissolve  it.  It  is  entirely  soluble  in  solutions  of  potassa,  seda, 
or  ammonia,  from  which  it  is  precipitated  by  hydrochloric  acid.  On  carefully 
neutralizing  any  of  these  solutions  and  adding  solution  of  ferric  sulphate  pre- 
viously diluted  with  water,  a  flesh-colored  precipitate  is  produced.  Its  solution 
reddens  litmus  paper,  and  it  forms  salts  with  salifiable  bases  called  benzoates.  "If 
gradually  heated  in  a  retort  with  3  parts  of  freshly  slaked  lime,  benzol  is  evolved." 
U.  S. 

"  The  solution  of  benzoic  acid  in  pure  cold  sulphuric  acid,  when  gently  warmed, 
should  not  turn  darker  than  light-brownish;  if  now  poured  into  water,  the  benzoic 
acid  should  separate  as  a  white  precipitate  and  the  liquid  should  be  colorless. 
A  small  quantity  of  the  acid,  when  taken  up  by  some  recently  ignited  and  moistened 
cupric  oxide  held  in  the  loop  of  a  platinum  wire  and  introduced  into  a  non-lumi- 
nous flame,  should  not  impart  a  green  or  bluish-green  color  to  the  flame  (abs.  of 
chlorobenzoic  acid).  The  acid  should  not  have  an  odor  resembling  tliat  of  bitter 
almonds  or  of  stale  urine.  On  rubbing  together  1  Gm.  of  benzoic  acid  and  05  Gm. 
of  permanganate  of  potassium  in  a  mortar  with  a  few  drops  of  water,  the  odor  of 
oil  of  bitter  almonds  should  not  be  evolved  (cinnamic  acid)."  C.  S.  Benzoic  acid 
is  a  characteristic  constituent  of  the  bal.sams,  and  has  been  found  in  various  other 
vegetable  and  some  animal  products.  When  heated,  it  should  sublime  without 
residue  ;  but  the  Br.  Pharmacopoeia  allows  a  slight  residue  for  impurities. 

Medical  Properties  and  Uses.  Benzoic  acid  is  irritant  to  the  alimentary  mucous 
membrane,"  and  as  a  stimulant  expectorant  is  of  some  value  in  chronic  bronchitis 
and  the  later  stages  of  the  acute  disorder.  It  is,  however,  chiefly  used  in  connec- 
tion with  genito-urinary  diseases.  It  was  proposed  by  Dr.  Alexander  Ure  as  a 
remedy  for  uric  acid  deposits  in  the  urine,  and  for  the  chalk-like  concretions,  con- 
sisting of  urate  of  sodium,  in  the  joints  of  gouty  individuals.  He  supposed  it  to 
operate  by  converting  the  uric  into  hippuric  acid,  and  consequently  the  insoluble 
urates^into  soluble  hippurates.  It  appears,  however,  that  such  a  transformation  of  uric 
acid  does  not  take  place,  but  that  the  benzoic  acid  is  itself  converted  into  hippuric 
acid,  which  is  always  found  in  the  urine,  when  the  former  acid  is  taken  freely. 
Garrod  and  Kletzinsky  aflBrm  that,  though  the  uric  acid  is  unaffected,  the  urea  is 
decidedly  diminished ;  and  Kletzinsky  believes  that  the  quantity  of  nitrogen  con- 
tained in  the  urea  lost  is  almost  exactly  represented  by  the  nitrogen  of  the  hippuric 
acid  formed  ;  so  that  the  benzoic  acid  is  probably  converted  into  the  hippuric  by  com- 
bination with  a  nitrogenous  body,  either  derived  from  the  urea  or  formed  at  the  expense 
of  it.  (Ann.  Je  JTierap.,  1860.  p.  110.)  On  the  other  hand,  Ure,  Leroy  d'EtioIles, 
and  Debouy  declare  that  the  uric  acid  is  greatly  lessened,  and  Keller,  Meii^sner,  and 
Shepard  have  found  that  the  elimination  of  urea  is  not  affected.  In  consequence 
of  the  acid  state  of  urine  produced  by  benzoic  acid,  it  has  been  found  useful  in  the 
phosphatic  variety  of  gravel ;  though  its  beneficial  influence,  being  purely  chemical, 
continues  only  during  its  use.  It  is  said  to  have  cured  nocturnal  incontinence  of 
urine.     It  has  been  very  highly  recommended  in  ammoniacal  cystitis  by  Prof.  Gos- 
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selin.  (Arch.  Gen.,  Nov.  1874.)  The  urine  is  rendered  neutral  or  acid,  and  great 
relief  afforded.  In  calculous  cases  a  great  advantage  is  the  prevention  of  the  forma- 
tion of  the  ammoniaco-magnesian  phosphate.  It  is  necessary  to  give  very  large 
doses.  One  gramme  a  day  should  be  exhibited  in  the  beginning,  and  increased 
rapidly  to  four  grammes.  Relief  is  never  afforded  before  the  fifth  day  ;  sometimes 
not  until  the  nineteenth.  Prof.  Gosselin  employs  an  emulsion  of  one  part  of  ben- 
zoic acid,  three  parts  of  glycerin,  and  one  hundred  and  fifty  parts  of  mucilage.  Dr. 
Lemaire  (Phila.  Med.  Times,  vol.  iv.  p.  638)  commends  most  highly,  in  acute  gon- 
orrhoea, the  use  of  half  a  drachm  of  tincture  of  cannabis  Indica  and  fifteen  grains 
of  benzoic  acid  in  twenty-four  hours.  As  first  pointed  out  by  Dougall  in  1872, 
benzoic  acid  is  a  powerful  antiseptic,  being  probably  fully  as  poisonous  to  bacteria 
as  is  salicylic  or  carbolic  acid.  Bucholtz  found  that  02  per  cent,  of  it  has  a  de-^ 
cided  influence  upon  the  development  of  the  organisms  of  putrefaction  ;  and  F. 
Baden  Benger  (P.  J.  Tr.,  1875,  p.  211)  states  that  one-fourth  of  a  grain  of  it  added 
to  a  flui Jounce  of  infusion  of  orange,  buchu,  or  gentian,  will  cause  it  to  keep  un- 
changed for  at  least  one  month.* 

Benzoic  acid  may  be  readily  dissolved  in  water  by  the  addition  to  it  of  four  parts 
of  phosphate  of  sodium,  or  one  part  and  a  half  of  biborate  of  sodium.  The  dose 
is  from  10  to  30  grains.  It  may  be  administered  in  pill,  using  soap  as  an  excipient. 
It  is  an  ingredient  in  some  cosmetic  washes,  and  has  been  employed  by  way  of 
fumigation  as  a  remedy  in  affections  of  the  skin.  It  has  also  been  employed  as  a 
local  haemostatic,  in  connection  with  alum,  with  considerable  asserted  success ;  but 
there  can  be  little  doubt  that  alum  is  the  more  efficient  ingredient. 

Off.  Prep.  Ammonii  Benzoas,  U.S.;  Sodii  Benzoas,  U.S.;  Ammonige  Benzoas, 
Br.;  Tinctura  Camphorae  Composita,  Br.;  Tinct.  Opii  Ammoniata,  Br.;  Tinct. 
Opii  Camphorata. 

ACIDUM  BORICUM.   U.S.     Boric  Acid.    {Boracic  Acid.) 

H3BO3;  62.  (Xg'l-DUM  BO'KI-CtJM.)  3HOB03;62. 

Boracic  Acid;  Acide  borique,  Fr.;  Borsaure,  O. 

Boric  acid  occurs  in  small  amount,  most  probably  in  combination  as  a  magnesium 
Bait,  in  sea-water  and  in  certain  mineral  waters,  as  the  hot  springs  of  Wiesbaden, 
Aix-la-Chapelle,  and  Vichy  ;  in  certain  minerals,  such  as  the  horocalcite  which  occurs 
in  considerable  quantities  in  the  nitre-beds  of  Peru  and  Chili ;  and  in  the  natural  borax 
or  tincal,  first  found  in  the  basins  of  dried-up  lagoons  in  Central  Asia,  but  now 
obtained  in  large  amount  from  Clear  Lake,  California.  The  largest  amount  is  ex- 
tracted, under  the  name  of  sassolm,  from  the  lagoons  of  the  volcanic  districts  of 
Tuscany,  and  from  the  crater  of  Vulcano,  one  of  the  Lipari  Islands. 

Preparation.  In  the  neighborhood  of  Monte  Rotondo,  Lago  Zolforeo,  Sasso,  and 
Lardcrello  are  found  numerous  hillocks  and  fissures,  the  latter  of  which  emit  hot 
aqueous  vapor  containing  boric  acid  and  certain  gases.  Around  one  or  several 
of  these  fissures,  called  snffioni,  a  circular  basin  of  masonry  is  built,  which  is  filled 
with  water  and  called  a  lagoon.  By  the  jets  of  vapor  constantly  breaking  through 
it,  the  water  becomes  gradually  impregnated  with  boric  acid  and  heated.  A  series 
of  such  lagoons  are  made  to  communicate  with  each  other  on  the  declivity  of  a 
hill,  and  the  lowest  to  discharge  itself  into  a  reservoir,  where  the  solution  is  al- 
lowed to  rest  and  deposit  mechanical  impurities.  From  this  reservoir  the  solution 
is  made  to  pass  into  leaden  evaporating  pans,  heated  by  the  natural  vapor,  where  it 
receives  sufficient  concentration  to  fit  it  for  being  conducted  into  wooden  tubs,  where 
it  is,  allowed  to  cool  and  crystallize.  The  crude  acid  thus  obtained  contains,  on  an 
average,  75  per  cent,  of  boric  acid ;  the  impurities  consisting  chiefly  of  alum,  the 
double  sulphate  of  ammonium  and  magnesium,  and  sulphate  of  calcium.  The  seven 
works  belonging  to  Count  Larderel,  which  are  located  at  Castelnuovo,  produce 
at  present  (1882)  over  3  million  kilogrammes  of  crude  acid,  and  a  much  larger 
production  would  follow  increased  demand. 

*  Henry  Trimble  {A.  J.  P.,  1876)  and  B.  Archer  (A.  J.  P.,  1878)  confirm  the  statement  as  to  its 
value  as  an  antiseptic  in  its  pharmaceutical  applications. 
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The  native  borax  of  California  supplies,  at  present,  tbe  entire  American  demand 
for  boric  acid.  The  free  acid  is  obtained  bj  decomposing  the  salt  in  aqueous 
solution  with  strong  hydrochloric  acid. 

Properties.  Boric  acid  forms  "  Transparent,  colorless,  six-sided  plates,  slightly 
unctuous  to  the  touch,  permanent  in  the  air,  odorless,  having  a  cooling  bitterish 
taste  and  a  feebly  acid  reaction ;  in  solution  turning  blue  litmus  paper  red  and 
turmeric  paper  brown,  the  tint,  in  the  latter  case,  remaining  unaltered  in  the 
presence  of  free  hydrochloric  acid."  U.  S.  They  have  a  sp.  gr.  of  1-434,  dissolve 
in  3  parts  of  boiling  water,  in  25  parts  of  cold  water,  in  6  parts  of  cold  alcohol  and 
5  of  boiling,  and  in  volatile  oils,  but  are  insoluble  in  ether.  On  evaporation  of 
the  alcoholic  solution,  the  boric  acid  volatilizfes  even  more  readily  than  from  the 
aqueous  solution.  Glycerin,  when  heated,  dissolves  an  amount  of  boric  acid  so 
considerable  that  when  cold  it  thickens  to  a  crystalline  mass.  Its  aqueous  solution 
tastes  somewhat  acid,  colors  litmus  paper  a  wine  red,  and  changes  turmeric  paper 
to  a  brown  color,  analogous  to  that  produced  by  alkalies,  even  when  hydrochloric 
acid  is  present.  On  moistening  the  paper  so  browned  and  then  dried  with  caustic 
alkali  solution,  it  turns  first  blue  and  then  a  dirty  gray  color.  "  On  ignition, 
Boric  Acid  loses  43-5  per  cent,  of  its  weight,  and,  on  cooling,  becomes  transparent 
and  brittle."    U.S. 

On  heating  the  alcoholic  solution  of  boric  acid,  some  boric  ether  (ethyl  borate) 
is  produced  ;  to  this  is  ascribed  the  green  color  seen  when  the  alcohol  is  thus  ignited. 
The  solution  in  glycerin,  however,  yields  the  same  green  color  when  heated  on  the 
loop  of  a  platinum  wire,  the  reaction  being  so  delicate  as  to  cause  it  to  be  proposed 
as  a  test  for  glycerin.  Boric  acid,  when  heated  to  100°  C.  (212°  F.),  loses  a 
molecule  of  water  and  changes  into  vietahoric  acid;  by  prolonged  heating  to 
140°  C.  (284°  F.),  or  in  a  dry  current  of  air  to  160°  C.  (320°  F!),  it  loses  still 
more  water  and  becomes  pyroboric  acid;  finally,  by  ignition,  it  swells  up  and 
loses  all  the  combined  water,  leaving  boric  oxide,  ^2^3-  Boric  acid  is  a  weak 
acid,  or  may  even  act  as  a  base.  Thus,  with  sulphuric  and  phosphoric  acids  it 
forms  compounds  which  may  be  considered  as  salts.  Its  compounds  with  bases, 
when  in  solution,  are  readily  decomposed  by  other  acids,  but  at  a  red  heat  boric 
oxide  will  displace  many  of  the  stronger  but  more  volatile  acids.  "  An  aqueous 
solution  of  boric  acid  should  not  be  precipitated  by  test  solutions  of  chloride  of 
barium  (sulphate),  nitrate  of  silver  with  nitric  acid  (chloride),  sulphide  of  ammo- 
nium (lead,  copper,  iron,  etc.),  or  oxalate  of  ammonium  (calcium).  A  fragment 
heated  on  a  clean  platinum  wire  in  a  non-luminous  flame  should  not  impart  to  the 
latter  a  persistent  yellow  color  (sodium  salt)."    U.  S. 

Boric  acid  is  to  be  tested  especially  for  h3'drochloric  acid  and  for  common  salt. 
Their  presence  is  shown  by  acidifying  the  solution  with  nitric  acid  and  adding  silver 
nitrate,  when  a  turbidity  will  appear.  Sulphuric  acid  and  sodium  sulphate,  if 
present,  are  indicated  by  a  test  witlx  barium  chloride  solution.  Iron  is  indicated  by 
potassium  sulphocyanate,  which  gives  a  red  color ;  lead  and  copper  by  the  test  with 
sulphuretted  hydrogen  gas.  M.  Schiiuffele,  of  Paris,  has  drawn  attention  to  a 
commercial  boric  acid  containing  lead.   {N.  R.,  July,  1877.) 

Medical  Properties  and  Uses.  The  action  of  boric  acid  upon  the  system  is 
not  well  known,  but  it  probably  is  identical  in  its  physiological  and  remedial  powers 
with  borax,  except  that  it  is  more  powerful.  It  has  not  as  yet  been  much  used  in- 
ternally, but  is  commended  by  Dr.  Wm.  Warren  Greene  \Bost.  Med.  and  Sur^. 
Jour.,  ciii.  197)  in  chronic  cystitis  and  prostatitis,  in  diphtheria,  in  chronic  dys- 
pepsia with  fetid  eructations,  and  in  septic  diseases.  He  gives  it,  usually,  in  doses 
of  thirty  grains,  in  cachet,  and  has  exhibited  a  drachm  every  four  hours  without  pro- 
ducing any  ill  effect.  Whether  boric  acid  is  a  poison,  and,  if  so,  in  what  doses, 
cannot  yet  be  considered  as  determined.  Cyon  found  that  three-drachm  doses  of 
it  produce  in  dogs  no  pronounced  efi'ects  (St.  Louis  Clin.  Record,  Sept.  1881). 
Mododewkow  is  stated  to  have  had  two  fatal  cases  of  poisoning,  but  as  in  one  case 
a  lumbar  abscess,  in  the  other  a  pleuritic  cavity,  was  freely  washed  out  with  a  five 
per  cent,  solution  of  the  acid,  it  is  possible  that  the  fatal  collapse  may  have  been  the 
result  of  the  operation. 
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When  used  externally,  boric  acid  acts  as  a  detergent,  soothing,  and  disinfecting 
substance.  It  is  said  to  be  almost  free  from  irritant  properties,  and  to  afford  u 
superior  substitute  to  carbolic  acid  in  antiseptic  surgery.*  In  erysipelatous  inflam- 
mations, foul  ulcers,  and  similar  external  disorders,  ihe  saturated  aqueous  solution, 
or  an  ointment  of  the  acid,  may  be  continuously  applied.  Some  trouble  has  been 
experienced  in  having  this  ointment  made  properly,  owing  to  the  tendency  of  the 
cr}(stals  of  boric  acid  to  slip  from  under  the  pestle,  rendering  the  process  of  pul- 
verization very  tedious.  When  triturating,  it  is  very  necessary  to  have  the  acid  in 
an  impalpable  powder  before  incorporating  with  the  fatty  body ;  the  gradual  ad- 
dition of  ether  to  the  acid  has  been  suggested  as  a  valuable  aid  to  trituration. 
Boric  acid  ointment  (Lister's)  is  made  i'rora  one  part  each  of  boric  acid  and 
white  wax,  two  parts  each  of  oil  of  sweet  almonds,  and  paraffin. 

ACIDUM  CARBOLICUM.  U.S.,  Br.    Carbolic  Acid.     {Phenol.) 

CgH5HO;94.  (Xg'I-DtJM  CAH-b5l'I-C0M.)  Ci,jH6  02;94. 

A  product  of  the  distillation  of  coal-tar  between  the  temperatures  of  180°-190° 
C.  (356^-374°  F.).    [/.  S. 

An  acid  obtained  from  coal-tar  oil  by  fractional  distillation  and  subsequent 
purification.  Br. 

Acidum  Phenicum  s.  Phenylicum  Crystallisatum ;  Phenic  Acid  ;  Phenylic  Acid  ;  Phenol ; 
Phenylic  Alcohol ;  Acide  carbolique,  Hydrate  do  PhSnyle,  Acide  phenique,  Fr.;  Carbolsiiurc, 
Phenylsiiure,  Phenylalkohol,  G. 

This  important  medicine  is  officinal  in  the  Britisli.  Pharmacopoeia,  and  was  recog- 
nized by  our  own  in  1870.  It  was  discovered  in  1834,  in  the  tar  of  coal,  by 
Runge,  who  gave  it  the  name  of  carbolic  acid.  In  1841,  it  was  thoroughly  inves- 
tigated by  Laurent,  by  whom  it  was  considered  as  the  hydrated  oxide  of  a  peculiar 
compound  radical  called  pheui/l  (from  <paivio,  I  show),  and  therefore  described  by 
the  name  of  hydrated  oxide  of  phenyl.  Its  acid  properties,  however,  having  bet'ii 
subsequently  recognized,  it  received  the  name  o^  phenic  acid;  but,  out  of  consid- 
eration for  the  original  discoverer,  chemical  writers  generally  adhere  to  the  title  he 
gave  it  of  carbolic  acid.  When  on  the  subject  of  its  composition,  we  shall  have 
occasion  to  show  that,  although  more  closely  related  chemically  with  the  alcohols 
than  the  acids,  it  belongs  to  a  peculiar  class  known  in  common  as  phenols. 

Preparation.  For  the  commercial  preparation  of  carbolic  acid  that  portion  of  the 
heavy  oil  of  coal-tar  is  taken  which  distils  over  between  165°  C.  (329°  F.)  and  190°  C. 
(374°  F.)  (Deadoil).  One  or  two  rectifications  of  thisoil  serve  to  concentrate  the  car- 
bolic acid  greatly.  A  brown  oil  obtained  in  this  way  is  used  directly  as  crude  carbolic 
acid.  (See  Acidum  Carholicum  Impurum.)  If  this  be  well  mixed  with  strong  soda 
solution,  a  crystalline  mass  of  sodium  phenol  separates,  from  which  fluid  hydro- 
carbons and  other  impurities  can  be  poured  off".  This  sodium  phenol  can  then  be 
heated  to  about  170°  C.  (338°  F.)  without  decomposition,  whereby  many  of  the 
adhering  compounds  distil  ofi^  or  are  decomposed.  After  this  roasting,  the  sodium 
phenol  is  dissolved  in  10  parts  of  water,  whereby  still  other  foreign  substances  are 
separated.  An  amount  of  hydrochloric  or  dilute  sulphuric  acid  calculated  from  a 
special  test  with  a  small  portion,  as  just  sufficient,  is  then  added  in  order  to  set  the 
carbolic  acid  free.  It  separates  as  an  oily  layer  upon  the  surface,  and,  after  being 
washed  with  a  saturated  solution  of  common  salt,  is  dried  over  chloride  of  calcium 
and  again  distilled.  The  product  so  obtained  crystallizes  out  largely  on  a  cooled 
surface,  and,  after  removing  the  crystals  from  adhering  liquid,  and  drying  them  by 
pressure,  they  are  again  submitted  to  the  same  process  of  distillation.  Only  by 
such  a  detailed  procedure  can  carbolic  acid  be  separated  from  its  homologues,  like 
cresol  (cresyiic  acid),  CgH^(CH3)0H,  which  accompany  it,  smell  exactly  like  it, 
and  boil  between  185°  C.  (365°  F.)  and  200°  C.  (392°  F.). 

For  the  preparation  of  crystallized  phenol,  Bickerdike  (CAem.  News,  xvi.  188) 

*  Ointment  of  linric  Acid.  Dr.  Greene  especially  recommends  the  following  formula:  Tako 
of  saturated  glycerole  of  boric  acid  two  parts;  spermaceti  and  white  wax,  each,  one  part;  va  e- 
lino  six  parts.  Melt  the  vaseline,  white  wax,  and  spermaceti  together,  and  add  the  glycerole  slowly, 
with  trituration  while  cooling. 
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recommends  that  1  or  2  per  cent,  of  anhydrous  cupric  sulphate  be  added  to  the 
commercial  acid  distillate ;  this  is  then  distilled,  when  the  dehydrated  phenol  solidi- 
fies at  16°  C.  (60-8°  F).  Prof.  Church  {Chem.  Keics,  Oct.  13,  1871)  proposes  to 
prepare  pure  carbolic  acid  by  agitating  the  best  commercial  product  with  20 
parts  of  water,  siphoning  off  the  clear  solution  from  the  undissolved  portion  which 
retains  the  impurities,  and  adding  to  the  solution  pure  common  salt  to  saturation, 
when  the  purified  acid  rises  to  the  top,  and  may  afterwards  be  dehydrated  by  dis- 
tillation with  lime. 

Commercial  Forms.  In  one  of  his  publications  in  reference  to  carbolic  acid,  Dr. 
F.  Crace  Calvert,  to  whom  probably,  more  than  any  other  person,  is  owing  the  in- 
troduction of  this  substance  into  use  in  Great  Britain  and  the  United  States, 
informed  us  that  the  carbolic  acid  obtained  by  Laurent,  melting  at  3-4°  C.  (93°  F.), 
and  boiling  at  186°  C.  (367°  F.),  was  not  quite  pure.  By  successive  steps  of  im- 
provement in  the  process  employed  by  the  manufacturing  house  at  Manchester  with 
which  he  is  connected,  they  had  at  length  succeeded  in  preparing  the  pure  crys- 
tallized acid,  without  color  or  sulphurous  odor;  but,  unfortunately,  this  statement 
is  not  accompanied  with  an  account  of  the  means  by  which  the  end  had  been 
attained.  As  the  products  of  this  factory  are  those  now  generally  used,  a  brief 
notice,  derived  from  the  same  source,  of  the  forms  of  the  drug  prepared  by  them, 
and  now  circulating  in  the  market,  is  desirable.  1.  A  pure  acid  is  prepared, 
crystallizing  in  white  prismatic  crystals,  but,  as  usually  sold,  in  a  white,  hard,  fused 
ma.ss,  which  differs  from  Laurent's  in  being  soluble  in  20  parts  of  water  instead 
of  33  parts,  fusible  at  41°  C.  (106°  F.)  in.«tead  of  34°  C.  (93°  F.),  and  boiling  at 
182°  C.  (359°  F.)  instead  of  186°  C.  (367°  F.).  This  should  be  preferred  for  in- 
ternal use.  2.  The  second  form  is  less  pure.  Like  Laurent's,  it  is  white,  solid, 
and  fusible  at  34°  C.  (93°  F.),  and  may  be  employed  for  external  purposes,  whether 
in  medicine  or  surgery.  3.  A  third  quality  is  known  in  commerce  as  solution 
No.  4,  which  is  not  crystallizable  at  ordinary  temperatures,  and  contains  at  least  10 
per  cent,  of  water,  with  varying  quantities  of  homologous  acids.  4.  The  fourth  and 
cheapest  form  is  that  of  a  nearly  colorless  liquid,  which  is  a  mixture  of  carbolic 
and  cresylic  acids.  Diluted  with  100  parts  of  water  or  more,  it  may  be  used  for  the 
coarser  antiseptic  and  disinfecting  purposes  out  of  doors,  as  in  cess-pools  and  sewers. 
Besides  these  forms  of  carbolic  acid,  which  issue  from  the  manufacturing  establish- 
ment of  the  Messrs.  Calvert,  there  are  others  from  different  sources,  generally  in 
the  liquid  state,  which  are  usually  of  a  brownish  color,  and  consist  of  mixtures  of 
carbolic  acid  with  cresylic  acid,  coloring  matter,  etc.,  and  of  which  carbolic  acid 
often  constitutes  but  a  small  proportion.  These  are  often  imported  from  Germany. 
They  should  not  be  used  internally ;  but,  for  disinfectant  and  antiseptic  purposes, 
they  are  probably  equal  to  solutions  of  the  pure  acid,  as  the  cresylic  acid  is  said  to 
be  quite  as  powerfully  disinfectant  as  the  carbolic,  if  not  more  so. 

These  impure  liquors  are  sold  sometimes  under  the  improper  name  of  coal- 
tar  creasote.  They  are  recognized  in  the  U.  S.  Pharmacopoeia  under  the  name  of 
"Acidum  CarboUcum  Crudum."  (See  the  next  article.) 

Properties.  Carbolic  acid,  in  its  pure  state,  is  a  solid  at  ordinary  temperatures, 
crystallizing  in  minute  plates  or  long  rhomboidal  needles,  white  or  colorless,  of  a 
peculiar  odor  recalling  that  of  creasote,  and  an  acrid  burning  taste.  Its  sp.  gr.  is 
1-065.  (Lemaire.)  It  is  apt  to  be  colored  pinkish  or  brown,  under  the  influence 
of  light  and  air,  and  Dr.  Hager  thinks  that  this  is  due  to  the  presence  of  am- 
monia or  ammonium  nitrite  in  the  atmosphere  (Phar.  Centralhalh,  1880,  p.  77); 
this  discoloration,  if  slight,  does  not  interfere  with  any  of  its  medical  uses.  It  deli- 
quesces on  exposure,  and  ultimately  becomes  liquid  ;  and  the  presence  of  water  in 
the  smallest  proportion  causes  it  to  liquefy.  It  is  customary  to  add  10  per  cent. 
•  of  water  or  glycerin  to  carbolic  acid  for  dispensing,  as  it  is  more  convenient  to  use 
it  in  a  liquid  form.  "  When  diluted  it  has  a  sweetish  taste  with  a  slightly  burn- 
ing after-taste,  and  a  neutral  reaction."  U.  S.  When  quite  pure  it  melts  at  41°  C. 
(106°  F.),  forming  an  oily -looking,  colorless  liquid,  and  boils  at  182°  C.  (359°  F.). 
{Calvert.^  But,  as  often  met  with,  its  point  of  fusion  is  lower,  and  that  of  vola- 
tilization higher,  than  those  named.     "  The  crystals  melt  at  36°-42°  C.  (96-8°- 
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107-6°  F.),  and  boil  at  181°-186°  C.  (357-8°-366-8°  R),  the  higher  melting  and 
lower  boiling  points  being  those  of  the  pure  and  anhydrous  acid.  On  continued 
heating,  the  acid  is  completely  volatilized."  U.  S.  The  British  gives  its  melting 
point  at  35°  C.  (95°  F.),  and  its  boiling  point  at  188°  C.  (370°  F.),  both  Pharma- 
copoeias, therefore,  admitting  considerable  impurity.  Carbolic  acid  is  inflammable, 
burning  with  a  reddish  flame.  The  plane  of  polarization  of  a  ray  of  polarized 
light  is  not  affected  by  it.  "  Carbolic  acid  is  soluble  in  20  parts  of  water  at  15°  C. 
(59°  F.).  100  parts  of  the  crystals  are  liquefied  by  the  addition  of  about  5  parts  of 
water ;  this  liquid  is  rendered  turbid  by  the  further  addition  of  water,  until  2000 
parts  have  been  added,  when  a  stable  and  clear  solution  is  formed.  It  is  very  soluble 
iu  alcohol,  ether,  chloroform,  benzol,  disulphide  of  carbon,  commercial  and  absolute 
glycerin,  and  fixed  and  volatile  oils."  U.S.  Its  solubility  in  water  increases  on 
heating  the  water  ;  at  84°  C.  (183-2°  F.),  both  liquids  are  miscible  in  all  propor- 
tions. Its  solution  is,  if  pure,  colorless,  and  remains  so ;  but,  if  impure,  is  colored 
brownish  by  exposure.  It  is  but  slightly  soluble  in  cold  petroleum  benzin,  but 
dissolves  largely  on  heating. 

Though  neutral  to  test-paper,  it  combines  feebly  with  salifiable  bases ;  its  salts 
being  decomposed  by  carbonic  acid,  and  those  with  the  alkalies  having  an  alkaline 
reaction.  The  carbolate  of  potassium  is  said  to  be  decomposed  even  by  water. 
Nitric  acid  converts  it  into  picric  acid,  for  the  manufacture  of  which  it  is  largely 
used.  It  reduces  many  metallic  salts,  especially  those  of  silver  and  copper,  and 
coagulates  collodion.  Bromine  water,  added  in  excess  to  a  weak  solution,  produces 
a  flocculent  white  precipitate.  This  precipitate,  which  consists  of  tribromphenol, 
is  so  insoluble  that  it  separates  even  in  the  most  dilute  solutions,  and  affords  an 
extremely  delicate  test.  In  24  hours  a  solution  containing  but  -q^^-^jj  of  phenol 
gives  the  reaction.  (Allen,  Com.  Org.  Analysis^  1879,  p.  307.)  If  an  aqueous  solu- 
tion of  phenol  be  gently  warmed  with  ammonium  and  solution  of  sodium  hypochlo- 
rite (avoiding  excess),  a  deep  blue  color  is  obtained,  which  is  lasting,  but  turns  to 
red  on  addition  of  acids.  Solutions  containing  1  part  of  phenol  in  5000  of  water  react 
well  when,20  C.c.  are  employed.  Much  smaller  quantities  give  the  reaction  after  a 
time.  {Ibid.,  p.  306.)  Ferric  chloride  (avoiding  excess)  gives  a  fine  violet  color,  by 
which  1  part  of  phenol  in  3000  of  water  can  be  detected.  The  presence  even  of 
neutral  salts  often  interferes  with  this  reaction. 

All  the  soluble  carbolates  communicate  to  pine  wood,  impregnated  with  their  so- 
lution, the  property  of  assuming  a  deep  blue  color  half  an  hour  or  an  hour  after 
having  been  steeped  in  hydrochloric  acid.  {Lemah'e.)  Carbolic  acid  in  solution 
coagulates  albumen  and  collodion,  arrests  fermentation,  instantly  destroys  the  lower 
forms  of  vegetable  and  animal  life,  and,  in  very  small  proportion,  prevents  mouldi- 
ness  in  vegetable  juices,  and  protects  animal  substances  against  putrefaction. 

The  substances  with  which  carbolic  acid  is  most  likely  to  be  confounded  are  cresy- 
lic  acid  and  creasote,  the  former,  like  it,  extracted  from  coal-tar,  the  latter  from  wood- 
tar  exclusively.  As  cresylic  acid  is  incapable  of  crystallizing  at  ordinary  temperatures, 
the  two  cannot  be  confounded  in  the  solid  state,  and,  as  before  observed,  its  presence 
in  the  liquid  state  is  of  little  consequence ;  as  its  virtues  are  of  the  same  kind,  and 
at  least  equal.  Its  boiling  point,  however,  is  considerably  higher  than  that  of  car- 
bolic acid,  being  about  400°  ;  and  it  may,  therefore,  be  supposed  to  be  present  in 
any  suspected  liquid  which  will  not  crystallize  at  any  common  temperature,  or  boil 
under  202°  C.  (395°  F.)  to  204°  C.  (400°  F.).  It  is  also  distinguished  by  being 
less  soluble  in  water,  ammonia,  glycerin,  and  solution  of  soda  than  is  the  case  with  car- 
bolic acid,  but  it  is  more  soluble  in  petroleum  benzin.  (Allen.)  {A.  J.  P.,  Jan.  1879.) 
Creasote  is  distinguished  by  its  lower  density,  its  liquid  form,  and  higher  boiling 
point ;  by  its  insolubility  in  strong  ammonia,  or  in  6  per  cent,  soda  solution,  as  well 
as  its  insolubility  in  pure  glycerin  (see  Creasotuni)  ;  by  not  coagulating  collodion 
and  albumen  ;  and  by  the  diffierent  eff"ects  on  it  of  strong  nitric  acid,  which  with 
carbolic  acid  produces  pure  picric  or  trinitrophenic  acid,  and  with  creasote,  oxalic 
acid,  resinous  matter,  and  but  a  small  proportion  of  picric  acid.  (Calvert,  Lancet, 
1863,  p.  523.)  Carbolic  acid  differs  also  in  having  no  efi'ect  on  polarized  light. 
The  change  of  color  in  pine  wood  under  the  successive  action  of  carbolic  and 
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hydrochloric  acids  has  been  mentioned  above.  Schaedler  estimates  the  amount 
of  pure  carbolic  acid  in  the  commercial  article  by  the  following  process :  2  or  3 
grammes  of  the  acid  are  heated  in  a  water-bath  to  expel  alcohol,  if  present ;  an  equal 
quantity  of  sulphuric  a^id  is  added,  and  the  whole  digested  between  50°  and  60°  C. 
(122°  and  140°  F.)  ;  then  diluted,  and  saturated  with  barium  carbonate  or  litharge; 
the  filtrate  precipitated  by  diluted  sulphuric  acid,  the  precipitate  washed,  dried, 
and  heated,  and  its  weight  calculated  into  that  of  pure  carbolic  acid.  (Phartn. 
CiKralhalle,  1872,  p.  25.) 

Prof  E.  W.  Davy  proposes  as  a  test  for  carbolic  acid  sulpho-molybdic  acid,  made 
by  dissolving  1  part  of  molybdic  acid  in  10  or  even  100  parts  of  pure  concentrated  sul- 
phuric acid ;  3  or  4  drops  of  this  solution  are  added  to  the  carbolic  acid,  placed  on  white 
porcelain  :  a  beautiful  blue  coloration  will  be  produced  upon  standing,  particularly  if 
gently  heated ;  if  this  reagent  is  applied  to  wood  creasote  in  aqueous  solution,  a  brown- 
ish red  color  is  produced.  Carbolic  acid  in  creasote  may  be  detected  by  distilling  an 
«queous  solution  of  the  mixture  :  the  first  portion  of  the  distillate  will  give  the  crea- 
sote reaction,  the  last  portion  that  for  carbolic  acid.  {P.  J.  Tr.,  June  22,  ISTS.) 
Charles  Rice  {A.  J.  P.,  1873)  proposes  the  use  of  a  test  liquid  of  chlorate  of  potas- 
sium and  hydrochloric  acid,  to  which  ammonia  is  added.  If  a  solution  containing 
carbolic  acid  is  added,  a  brown  color  will  be  produced. 

"  One  volume  of  liquefied  carbolic  acid  containing  5  per  cent,  of  water,  forms 
with  one  volume  of  glycerin  a  clear  mixture,  which  is  not  rendered  turbid  by  the 
addition  of  3  volumes  of  water  (abs.  of  creasote  and  cresylic  acid).  The  amount 
of  water  contained  in  a  solution  of  carbolic  acid  may  be  determined  by  agitating  the 
solution  in  a  graduated  cylinder,  with  an  equal  volume  of  chloroform.  After  stand- 
ing, the  upper  layer  consists  of  the  water  contained  in  the  mixture."    U.  S. 

Composition.  The  view  of  the  composition  of  carbolic  acid,  now  universally  ac- 
cepted, is,  that  it  is  the  hydroxyl  (OH)  derivative  of  benzol,  CgHg,  and  its  formula 
would  therefore  be  C5H.,0H.  This  would  ally  it  to  the  alcohols,  but,  as  it  is  not 
capable  of  yielding  the  same  products  on  oxidation,  and  as  a  class  of  true  aromatic 
alcohols  are  known,  it  is  taken  as  the  type  of  a  class  called  ^j/jeno/s.  These  are  sim- 
ple OH  derivatives  of  the  aromatic  hydrocarbons.  It  is  commonly  called  carbolic 
acid,  but  its  claims  to  be  considered  as  an  acid  are  very  feeble  ;  as,  though  it  combines 
with  salifiable  bases,  it  is  incapable  of  neutralizing  the  alkalies,  does  not  aflfect  the 
color  of  litmus,  and  may  be  separated  from  its  combinations  with  great  facility, 
sometimes,  it  is  asserted,  even  by  water.  Shaken  in  the  liquid  form  with  one-fourth 
of  water,  and  cooled  to  40°  F.,  it  crvstallizes  in  the  form  of  a  hydrate,  CgH^jOH  -|- 
H,0,  which  fuses  at  17°  C  (62-6°  F.). 

Medical  Properties  and  Uses.  Carbolic  acid,  in  the  liquid  form,  is  locally  power- 
fully irritant  and  anaesthetic,  and,  applied  undiluted  to  the  skin,  causes  a  sharp  pain 
followed  by  numbness,  and  accompanied  with  a  whiteness  of  the  surface,  due  to  the 
coagulation  of  albumen.  In  contact  with  mucous  surfaces  it  acts  in  the  same  way, 
and  if  continued  long  enough  may  produce  a  superficial  caustic  effect.  Taken  in- 
ternally in  large  quantities,  and  in  a  concentrated  state,  it  operates  as  an  irritant  nar- 
cotic poison,  and  has  in  a  large  number  of  cases  caused  death.  Even  when  it  is 
applied  externally  its  absorption  may  lead  to  a  fatal  result.  The  symptoms  after  the 
ingestion  of  a  lethal  dose  are  usually  developed  very  rapidly ;  indeed,  death  has  oc- 
curred in  two  or  three  minutes,  the  patient  dying  in  immediate  collapse.  After 
smaller  amounts  thesymptoms,which  may  be  delayed  for  several  minutes,  are  nausea, 
cold  sweats,  marked  pallor  of  the  skin,  stupor  rapidly  deepening  into  complete  in- 
sensibility, a  feeble  pulse,  which  is  usually  rapid,  but  has  been  in  some  cases  much 
slower  than  normal,  and  great  disturbance  of  the  breathing.  The  respirations  are 
usually  hurried  and  shallow,  often  veiy  irregular,  sometimes  paroxysmally  arrested. 
There  is  usually  paralysis  both  of  sensation  and  motion,  but  in  some  cases  violent 
epileptiform  convulsions  have  occurred.  An  almost  diagnostic  symptom  is  a  blackish 
coloration  of  the  urine.  In  severe  poisoning  the  latter  fluid  is  apt  to  contain  both 
albumen  and  tube-casts.  Half  an  ounce  of  carbolic  acid  has  caused  death,  and  one  and 
a  half  ounces  have  been  recovered  from.  When  carbolic  acid  is  employed  externally 
the  dark  discoloration  of  the  urine  is  especially  marked,  and  its  presence  should  be 
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the  signal  for  disuse  of  the  remedy.  When  in  sufEcient  concentration,  carbolic  acid 
produces  a  fatal  paralysis  of  all  the  higher  tissues  of  animal  life.  In  poisoning  with 
It  the  death  seems  to  be  most  generally  due  to  paralysis  of  the  respiratory  centres ; 
although  the  heart  shares  in  the  deleterious  effect  of  the  drug,  and  in  some  cases 
the  fatal  issue  appears  to  have  been  produced  by  syncope.  The  lesions  found  after 
death  have  been  whitish  or  blackish  corrugated  spots  on  the  gastric  mucous  mem- 
brane, imperfect  coagulability  of  the  blood,  and  in  some  instances  fatty  degeneration 
of  the  hepatic  cell  and  of  the  renal  epithelium. 

In  therapeutic  doses  carbolic  acid  has  no  appreciable  effect  upon  the  general  system. 
It  is  certainly  absorbed  and  probably  eliminated  by  all  the  emunctories,  being  especially 
abundant  in  the  urine,  and  having  been  found  by  Lemaire  in  the  breath  of  animals 
which  had  been  poisoned  with  it.  As  an  internal  medicament  carbolic  acid  is,  at 
present,  used  almost  solely  for  its  sedative  influence  upon  the  gastro-intcstinal  mu- 
cous membrane  and  its  antifermentative  action  upon  the  contents  of  the  primae  viae. 
It  is  especially  useful  in  vomiting  or  diarrhoea  when  dependent  upon  excessive  irrita- 
bility of  the  gastric  or  intestinal  mucous  membrane.  In  yeasty  vomiting,  in  flatu- 
lence, in  diarrhoea  with  offensive  passages,  in  the  fermentative  diarrhoea  connected 
with  intestinal  dyspepsia,  it  is  very  valuable  in  doses  of  from  one  to  three  drops,  not 
oftener  than  once  in  two  hours.  Dr.  Kempster  speaks  of  it  as  being  successfully 
used  in  the  State  Lunatic  Asylum  at  Utica  in  sluggishness  of  the  bowels  with  offen- 
sive breath ;  and  in  all  instances  of  fetid  eructation,  or  extremely  offensive  flatulent 
discharges  per  anum,  it  would  be  very  apt  to  afford  relief. 

By  far  the  most  important  property  of  carbolic  acid,  both  as  a  therapeutic  and 
sanative  agent,  is  its  destructive  influence  over  the  lower  grades  of  organic  life, 
whether  vegetable  or  animal.  In  a  solution  containing  only  one  part  of  the  acid 
in  500  of  water,  it  instantly  destroys  vegetable  mould,  both  pla.nt  and  spores, 
and  operates  with  equal  destructiveness  upon  minute  or  microscopic  animalcules. 
Hoppe-Scyler  gives,  as  the  result  of  his  observation,  that  all  inferior  organisms  perish 
in  a  liquid  containing  1  per  cent,  of  the  acid.  (Arch.  Gen.,  1873,  p.  633.)  Rosen- 
bach  injected  dogs  and  rabbits  with  unhealthy  pus  with  and  without  admixture  of 
carbolic  acid ;  and  found  that  death  generally  followed  in  the  former  case,  while 
with  the  addition  of  5  per  cent,  of  carbolic  acid  no  permanent  injury  resulted.  (Med. 
Record,  1873,  p.  427.)  Through  this  power,  it  checks  the  different  proper  fer- 
mentations, including  the  putrefactive,  and  thus  acts  powerfully  as  an  antiseptic  or 
disinfecting  agent.  In  sufficient  concentration  it  is  undoubtedly  capable  of  destroy- 
ing germs  of  various  diseases.  Experiments  have  determined  that,  mixed  with  vac- 
cine matter  in  the  proportion  of  2  per  cent.,  it  entirely  destroys  its  efficacy ;  while 
in  a  much  smaller  proportion  it  has  no  effect.  (Arch.  Gen.,  1873,  p.  632.) 

But  it  is  more  as  a  topical  than  as  an  internal  and  systemic  remedy  that  carbolic 
acid  has  been  used ;  and  its  employment  in  this  way  has  reference  in  general  to  its 
antiseptic  and  antizymotic  property.  As  regards  the  mere  correction  of  offensive 
odor,  by  decomposition  or  neutralization  of  the  effluvia  on  which  the  odor  depends, 
there  are  other  medicines  much  more  energetic  than  carbolic  acid,  as  chlorine,  bro- 
mine, and  permanganate  of  potassium.  Indeed,  the  probability  is  that  it  exercises 
no  deodorizing  influence  beyond  that  of  merely  disguising  the  smell  of  the  offensive 
exhalations  by  its  own  bad  odor.  Its  real  action  is  upon  the  cause  of  the  exhala- 
tions. Most  of  these  offensive  odors  depend  upon  a  species  of  fermentation,  the 
putrefactive  for  example,  and  carbolic  acid,  even  in  very  dilute  solution,  is  power- 
fully destructive  of  the  organisms  which  cause  fermentations,  and  consequently  acts 
much  more  by  preventing  putrefactive  exhalations,  than  by  destroying  them.  A 
piece  of  offensive  animal  matter  is  less  speedily  deodorized  by  carbolic  acid  than  by 
permanganate  of  potassium ;  but  the  former  in  a  short  time  entirely  suppresses  the 
putrefaction,  and  the  matter"  consequently  ceases  to  smell  because  it  ceases  to 
putrefy ;  whereas  under  the  mere  chemical  agent  it  is  only  by  its  constant  presence 
that  the  odor  is  prevented,  and  the  putrefaction  goes  on  unchecked. 

Through  its  parasiticidal  influence,  carbolic  acid  is  highly  useful,  as  a  local  appli- 
cation, in  all  the  diseases  which  are  connected  with  or  dependent  on  the  presence 
of  microscopic  plants  or  animals.     Hence  its  use  in  scabies,  in  which  it  destroys 
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the  itch  insect,  in  the  different  forms  of  porrigo  and  trichosis,  in  pityriasb  versi- 
color, in  the  thrush  of  infants,  and  in  all  cases  of  minute  vermin  affecting  the 
human  body.  In  these  ^ases  it  is  applied  to  the  parts  affected  in  weak  solution, 
or  in  the  form  of  ointment,  but  care  must  be  taken  to  avoid  poisoning  by  it. 
Offensive  diphtheritic  exudations,  putrid  ulcers  wherever  they  can  be  reached,  and 
suppuration  with  a  similar  offensive  odor,  whether  on  the  outer  surface,  or  from 
the  mucous  passages,  as  of  the  nose,  bronchial  tubes,  external  meatus,  urinary  out- 
lets, the  rectum,  and  the  vagina  in  females,  afford  similar  indications  for  its  use. 
Its  use  as  a  vermicide  is  too  dangerous  to  be  justifiable.  It  is  a  very  valuable 
remedy  in  the  treatment  of  compound  fractures,  and  other  surgical  or  accidental 
wounds.  As  success  in  the  so-called  antiseptic  surgery  is  dependent  upon  close 
attention  to  numerous  details,  the  reader  is  relerred  to  works  upon  antiseptic  surgery 
for  further  information  upon  the  subject.  It  has  been  highly  recommended  as  a 
dentifrice  in  carious  teeth  with  offensive  breath,  and  to  keep  the  teeth  and  gums 
clean  from  tartar  or  other  morbid  deposit,  consequent  upon,  or  at  least  connected 
with,  the  presence  of  minute  parasitic  organisms  in  these  parts.  Introduced  on 
cotton,  in  a  concentrated  liquid  state,  into  the  cavity  of  a  carious  tooth,  it  quickly 
relieves  pain  by  its  local  anaesthetic  action  ;  but  care  must  be  taken  to  prevent  it 
from  touching  the  lips  or  the  internal  surface  of  the  mouth.  In  cases,  too,  of  mor- 
bidly offensive  secretion  in  the  axilla  and  groin,  between  the  toes,  etc.,  it  may  be 
used  in  the  form  of  solution  or  ointment  with  hope  of  benefit. 

Independently  of  its  di^infectant  properties,  it  may  be  employed  locally,  in  weak 
solution,  as  a  gentle  irritant  or  alterative,  or  concentrated,  as  a  mild  escharotic,*  in 
chronic  indolent  or  flabby  ulcers,  or  in  those  of  a  specific  character,  as  the  syphilitic, 
in  cutaneous  eruptions  independent  of  cryptogamic  cause,  and  in  non-suppurative 
chronic  or  even  acute  inflammation  of  the  mucous  membranes,  as  in  common 
angina.     In  scalds  and  burns  it  is  said  to  have  proved  very  useful. 

The  treatment  of  carbolic  acid  poisoning  is  very  important,  but  hitherto  has 
usually  not  been  satisfactory.  When  circumstances  favor,  the  stomach  pump  or 
the  india-rubber  tube  siphon  should  be  at  once  employed ;  the  benumbing  of  the 
stomach  being  such  that  emetics  usually  will  not  act.  M.  Husemann  states,  as  the 
result  of  numerous  experiments,  that  the  alkaline  earths,  given  in  solution,  in  great 
excess,  are  the  best  antidotes  ;  and  the  most  suitable  of  these  is  lime  combined  with 
sugar,  in  the  form  of  saccharate  of  lime.  This  may  be  prepared  for  the  purpose,  by 
dissolving  16  parts  of  sugar  in  40  of  distilled  water,  adding  5  parts  of  caustic  lime, 
digesting  it  three  days  with  occasional  agitation,  then  filtering  and  evaporating 
to  dryness.  The  resulting  saccharate  j>hould  be  given  in  solution.  (Journ.  de 
Pharm.,  1873.  p.  222.)  More  recently,"  however,  Baumann  and  Sonnenburg  have 
stated  (Med.  T.  d'  G.,  1877,  ii.)  that  the  soluble  sulphates,  especially  the  sulphate 
of  sodium,  are  very  certain  antidotes,  capable  of  neutralizing  the  poison  even  after  its 
absorption  into  the  blood.  Dr.  David  Cernea  has  confirmed  these  statements  by  a 
series  of  experiments  made  in  the  Pharmacological  Laboratory  in  the  University  of 
Pennsylvania,  and  it  would  seem  as  though  we  had  a  very  sure  antidote  to  the 
poison."!"  There  is  probably  a  union  between  the  two  acids,  resulting  in  the  forma- 
tion of  an  innocuous  sulpho-carbolate.  As  the  sulphates  used  are  innocuous,  they 
should  be  given  both  promptly  and  in  excess. 

The  dose  of  carboHc  acid  is  one  to  three  grains  (0'0G5-0-20  Gm.),  or  of  the 
acid  in  its  concentrated  liquid  form  one  to  three  drops  (006-018  Cc.),  which  may 
be  given  in  half  a  fluidounce  or  a  fluidounce  of  sweetened  water.  An  excellent  men- 
struum is  glycerin,  which  dissolves  it  in  all  proportions  ;  and  a  preparation  is  officinal 
in  both  the  U.  S.  and  Br.  Pharmacopoeias,  consisting  of  an  ounce  of  carbolic  acid  dis- 
solved in  four  fluidounces  of  glycerin,  of  which  about  four  minims  represent  a  grain 
of  the  acid.    From  this  solution  formulas  may  be  readily  prepared,  either  for  internal 

*  Dr.  Robert  Battey,  of  Rome,  Ga..  in  the  Amer.  Pract.,  Feb.  1S77,  suggests  a  combination  with 
iodine,  as  a  uterine  escharotic  and  alterative,  under  the  name  of  Iodized  Phenol,  prepared  by  "  gently 
warming  one  ounce  of  crystallized  carbolic  acid  with  half  an  ounce  of  iodine."  This  may  be  diluted, 
if  necessary,  with  an  equal  bulk  of  glycerin. 

t  Sanftleben  strongly  recommends  a  mixture  of  diluted  sulphuric  acid  10  Gm. ;  mucilage  of  gnm 
arable  200  Gm. ;  simple  syrup  30  Gm.,  in  Ublespoonful  doses.  [Ziachr.  d.  AUg.  Oeat.  Ver.,  1880,  p.  10.) 
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or  external  use,  by  diluting  it  with  water.  An  emulsion  also  may  be  made  by  mixing 
one  part  of  the  acid  with  eight  parts  of  water  and  one  or  two  parts  of  sugar.  (See 
Glycerinum  Acidi  Carholici.)  ^ 

For  external  use  the  strength  varies  greatly  according  to  the  object  desired.  When 
applied  with  a  view  to  its  superficial  escharotic  action,  as  in  gangrenous  or  specific 
ulcers,  it  may  be  used  in  the  solid  state  properly  comminuted,  or  in  the  strongest 
liquid  form.  In  this  condition  it  may  be  readily  obtained  by  placing  the  bottle  con- 
taining it  in  hot  water.  Bufalini  recommends  its  combination  wiih  camphor,  under 
the  name  of  Camphorated  Phenol,  asserting  that  the  camphor  moderates  the  caustic 
and  disorganizing  character  of  the  phenol  without  destroying  its  useful  effects ;  he 
prepares  it  by  mixing  one  part  of  carbolic  acid  with  two  parts  of  camphor,  allowing 
the  mixture  to  stand  some  hours,  and  purifying  by  washing  with  water;  it  is  a  liquid 
of  reddish  yellow  color,  having  the  smell  of  camphor,  insoluble  in  water,  and  soluble  in 
alcohol  and  ether.  For  the  skin  affections  one  part  of  the  acid  may  be  dissolved  in 
one  hundred  or  two  hundred  parts  of  water;  or  the  impure  liquid  acid  may  be  used, 
diluted  in  the  same  proportion.  M.  Bazin  uses  a  solution  of  one  part  in  ibrty  parts 
of  acetic  acid  of  8°  B.,  and  100  of  water,  in  tetter  and  psora,  and  states  that  a 
single  application  will  destroy  the  itch  insect.  A  solution  containing  a  grain  to  the 
fluidounce  of  water  may  be  used  for  application,  in  the  form  of  spray,  to  the  fauces, 
larynx,  and  bronchial  tubes,  by  means  of  the  atomizer ;  and  the  strength  may  be 
increased,  if  thought  desirable,  up  to  four  or  five  grains  or  more  to  the  fluidounce. 

Various  fabrics  are  impregnated  with  carbolic  acid  for  surgical  use.  Prof.  Lister's 
gauze  may  be  made  by  soaking  a  loose  cotton  cloth  with  a  mixture  of  5  parts  resin, 
7  parts  parafiin,  and  1  part  carbolic  acid.  Prof.  Bruns  improves  upon  this,  making 
a  more  flexible  dressing  by  dissolving  400  grammes  of  powdered  resin  in  2  litres  of 
alcohol,  adding  40  grammes  castor  oil  and  100  grammes  carbolic  acid  ;  this  will 
impregnate  2  pounds  of  the  gauze,  which  is  to  be  dried  by  spreading  out  in  the  air. 
(See  also  Lund's  process',  A.  J.  F.,  Feb.  1874.)  Carholized  jute  may  be  made  by 
Rosenwasser's  process  by  soaking  in  a  percolator  1  pound  of  jute  with  a  solution  of 
crystallized  carbolic  acid  700  grains,  paraffin  700  grains,  resin  2800  grains,  benzin  3 
pints.  {Am.  Journ.  Med.  Set.,  1879,  p.  458.  See  also  iV.  R.,  April,  1879,  and 
April,  1880.)  For  a  gargle  in  diphtheria,  the  sore  throat  of  scarlatina,  etc.,  20 
minims  of  the  liquid  acid  may  be  mixed  with  half  a  drachm  of  acetic  acid  (Br.), 
2  fluidrachms  of  tincture  of  myrrh,  and  6  fluidounces  of  water.  For  burns  and 
scalds  a  liniment  may  be  made  by  rubbing  together  1  part  of  carbolic  acid  and  6 
parts  of  olive  oil,  applied  on  lint.  For  the  dressing  of  cancerous  and  other  foul 
ulcers,  a  cerate  may  be  used  composed  of  five  grains  of  the  acid  rubbed  with  an 
ounce  of  simple  cerate.  There  is  an  officinal  ointment.  A  carbolic  acid  paper,  used 
in  packing  fresh  meats,  in  order  to  preserve  them,  may  be  prepared  by  melting  5 
parts  of  stearin  with  a  gentle  heat,  stirring  in  thoroughly  2  parts  of  carbolic  acid, 
adding  5  parts  of  melted  paraffin,  stirring  the  mixture  till  it  cools,  and  finally  melt- 
ing, and  applying  in  the  usual  manner  to  the  paper  in  quires.  (  Chemist  and  Drug- 
gist, Dec.  1871.) 

The  impure  liquid  acid  sold  in  the  shops  usually  contains  from  70  to  90  per  cent, 
of  carbolic  and  cresylic  acids  jointly  (Squibb),  and,  as  the  latter  acid  is  quite  equal 
to  the  former  in  disinfecting  power,  yields,  if  dissolved  in  water  in  the  proportion  of 
1  to  80  parts,  a  solution  equivalent  on  the  average  to  that  produced  by  dissolving 
1  part  of  the  pure  acid  in  100  parts  of  water. 

Off.  Prep.     Unguentum  Acidi  Carholici,  U.  S.;  Glycerinum  Acidi  Carholici,  Br. 

ACIDUM  CARBOLICUM  CRUDUM.  U.S.  Crude  Carbolie Acid. 

(lg*I-DUM  CAR-BOL'I-CUM  CRU'DUM.) 

"  A  liquid  obtained  during  the  distillation  of  coal-tar  between  the  temperatures 
of  170°-190°  C.  (338°-374°  F.),  and  containing  carbolic  and  cresylic  acids  in  vari- 
able proportions  together  with  other  substances."    U.  S. 

Acide  phenique  cru,  Fr.;  Rohe  Carbosaiire,  G. 

With  great  propriety,  we  think,  the  revisers  of  the  U.  S.  Pharmacopoeia  have  given 
a  distinct  heading  to  this  form  of  carbolic  acid,  and  directed  it  to  be  used  only  exter- 
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nally ;  for,  while  its  impurity,  and  more  or  less  uncertain  composition  and  strength, 
unfit  it  for  internal  employment,  it  is  equally  eflBcacious  with  the  purer  acid  as  a  local 
remedy,  and  may  be  very  advantageously  used  for  disinfectant  purposes.  In  addi- 
tion to  what  has  been  said  of  it  in  the  preceding  article,  the  following  description 
of  it  taken  from  the  Pharmacopceia  is  all  that  is  required  on  the  subject : 

"  A  nearly  colorless  or  reddish-brown  liquid  of  a  strongly  empyreumatic  and  dis- 
agreeable odor;  having  a  benumbing,  blanching  and  caustic  effect  on  the  skin  or 
mucous  membrane,  and  a  neutral  reaction.  Bromine  water  produces  in  an  aqueous 
solution  of  carbolic  or  cresylic  acid  a  whit€  flocculent  precipitate.  Crude  carbolic 
acid  should  not  dissolve  in  less  than  15  parts  of  water  at  15°  C  (59°  F.),  nor  should 
the  solution  have  an  alkaline  reaction  (abs.  of  alkalies).  If  50  volumes  of  crude 
carbolic  acid  be  diluted  with  warm  water  to  measure  1000  volumes,  the  mixture 
well  shaken,  cooled,  and  allowed  to  separate,  the  amount  of  undissolved  impurities 
should  not  exceed  5  volumes,  or  10  per  cent,  by  volume  of  the  crude  acid.  The 
amount  of  water  in  a  solution  of  crude  carbolic  acid  may  be  determined  by  agitating 
the  solution  in  a  graduated  cylinder  with  an  equal  volume  of  chloroform.  After 
standing,  the  upper  layer  consists  of  the  water  contained  in  the  mixture."    U.  S. 

ACIDUM  CHROMICUM.  U.  S.    Chromic  Acid. 
Cr  O3;  100'4.  (Ig'i-DrM  chbo'mi-cuji.)  Cr  O3;  50-2- 

Chromic  acid  should  be  preserved  in  glass-stoppered  vials. 

Chromic  Anhydride,  Chromium  Trioxide ;  Acide  chromique,  Fr.;  Chromsaure,  G. 

This  is  readily  obtained  by  mixing  100  measures  of  a  cold  saturated  solution  of  po- 
tassium bichromate  with  150  measures  of  sulphuric  acid,  and  allowing  the  mixture  to 
cool.  The  sulphuric  acid  unites  with  the  potassa,  and  sets  free  the  chromic  anhydride, 
which  is  deposited  in  crystals.  The  mother-liquor  having  been  poured  off,  these  are 
placed  upon  a  tile  to  drain,  covered  with  a  glass  bell-jar.  The  product  so  obtained  will, 
however,  be  contaminated  somewhat  with  potassium  sulphate  and  sulphuric  acid. 

The  best  yield  of  pure  crystals  is  said  to  be  according  to  the  method  of  Zettnow 
(Poffff.  ^ft«.,cxliii.  471),  in  which  300  Gm.  of  potassium  bichromate  are  mixed  with 
500  C.c.  of  water,  and  420  C.c.  of  concentrated  sulphuric  acid  added,  and  the  mixture 
allowed  to  stand  for  twelve  hours  in  order  that  the  acid  potassium  sulphate  may 
crystallize  out.  The  mother-liquor  is  then  heated  to  from  80°  to  90°,  and  150  C.c. 
of  sulphuric  acid  added,  together  with  enough  water  to  dissolve  the  crystals  of  tri- 
oxide which  at  first  separate  out.  After  standing  for  twelve  hours  the  liquid  is 
poured  off  from  the  crystals  which  have  separated,  and  a  second  and  a  third  crop  may 
be  obtained  by  concentration.  The  crystals  having  been  drained  upon  a  porous  plate 
and  washed  with  pure  nitric  acid,  1-46  gravity,  are  dried  in  a  current  of  warm  air. 
For  a  method  by  M.  Duviller,  in  which  chromateof  barium  is  treated  by  nitric  acid, 
and  chromic  acid  crystallized  out  of  the  mother-liquor,  see  A.  J.  P.,  1873,  p.  23. 

Properties.  Chromic  acid  is  in  the  form  of  anhydrous,  acicular  crystals,  of  a  bril- 
liant crimson  red  color  and  an  acid  metallic  taste,  deliquescent,  and  very  soluble  in 
water,  forming  an  orange  red  solution.  "  On  being  heated  to  about  190°  C.  (374°  F.) 
chromic  acid  melts,  and  at  250  C.  (482°  F.)  it  is  mostly  decomposed  with  the  forma- 
tion of  dark  green  chromic  oxide  and  the  evolution  of  oxygen.  On  contact,  tritura- 
tion, or  warming  with  strong  alcohol,  glycerin,  spirit  of  nitrous  ether,  and  other  easily 
oxidizable  substances,  it  is  liable  to  cause  sudden  combustion  or  explosion."    U.S. 

Chromic  acid  is  a  teroxide  of  the  metal  chromium,  having  the  formula  CrOj.  At 
a  heat  above  the  melting  point,  it  gives  off  half  its  oxygen,  and  is  converted  into 
the  green  sesquioxide,  Cr,Oj.  It  is  a  powerful  oxidizing  and  bleaching  material,  and 
gives  up  its  oxygen  with  great  facility  to  organic  matter.  The  oxidation  of  weaker 
alcohol  is  attended  with  the  production  of  aldehyd  recognized  by  the  odor,  of 
stronger  alcohol  by  inflaming.  "  If  1  Gm.  of  chromic  acid  be  dissolved  in  100  C.c. 
of  cold  water  and  mixed  with  10  C.c.  of  hydrochloric  acid,  the  further  addition  of 
1  C.c.  of  test  solution  of  chloride  of  barium  should  cause  not  more  than  a  white 
turbidity  (limit  of  sulphuric  acid)."    U.S. 

Medical  Properties  and  Uses-  As  an  antiseptic  and  disinfectant,  chromic  acid 
is  asserted  by  Dr.  John  Dougal  (Lancet,  Dec.  16, 1871),  who  founds  his  conclusions 
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on  experiment,  to  be  second  to  none,  and  in  some  respects  to  surpass  even  carbolic 
acid.  A  piece  of  fresh  beef  immersed  in  a  solution  of  chromic  acid,  containing 
only  1  part  in  2000  of  water,  became  in  two  days  quite  black,  in  six  as  hard  as  wood, 
and  at  the  end  of  three  months  remained  perfectly  free  from  mould  or  taint.  It 
is  a  powerful  coagulant  of  albumen,  being,  according  to  Dougal,  10  times  stronger 
than  carbolic  acid,  15  times  stronger  than  nitric  acid,  and  20  times  stronger  than 
bichloride  of  mercury.  It  is,  therefore,  one  of  the  best  tests  of  the  presence  of  albu- 
men in  a  fluid ;  two  grains  dissolved  in  an  ounce  of  water  readily  detecting  al- 
bumen in  a  solution  containing  one  part  of  a  saturated  solution  of  beef-juice  in  20  of 
water.  Besides  coagulating  albuminous  substances,  it  oxidizes  decaying  organic 
matter,  combines  with  and  neutralizes  the  escaping  ammonia,  and  decomposes  sul- 
phuretted hydrogen,  reducing  it  to  water  and  free  sulphur.  It  is  also  one  of  the  most 
powerfully  destructive  agents  to  inferior  organic  life,  greatly  exceeding  carbolic  acid  in 
this  respect.  Chromic  acid  has  been  used  medically  only  as  an  escharotic,  in  which 
capacity  it  acts  by  rapidly  oxidizing  and  thus  decomposing  the  tissues,  while  by  the 
loss  of  one-half  its  oxygen  it  is  itself  converted  into  the  inert  sesquioxide.  It  was 
first  employed  as  a  caustic  by  Prof  Sigmund,  of  Vienna,  on  the  recommendation 
of  Dr.  Heller.  Used  in  substance,  made  into  a  paste  with  water,  its  action  is  ex- 
ceedingly slow  and  gradual,  but  deeply  penetrating.  In  saturated  solution  its  action 
is  less  penetrating  and  less  gradual.  By  using  a  solution  more  or  less  dilute,  the 
efiect  may  be  graduated  according  to  the  degree  desired.  Prof  Sigmund  tried  the 
concentrated  solution,  with  advantage,  for  the  destruction  of  condylomata,  occurring 
in  his  syphilitic  wards.  But  caution  is  necessary  in  its  use  ;  as  it  may  give  rise  to 
a  deep  slough  if  too  largely  applied ;  and,  according  to  M.  Gubler,  patients  have 
been  poisoned,  through  absorption,  by  a  too  extensive  application  of  the  acid  to  the 
surface.  (Ed.  Med.  Journ.,  Sept.  1871,  p.  281.)  Besides  these  applications,  it  has 
been  recommended  to  destroy  growths  in  the  mouth  and  larynx,  from  its  combined 
escharotic  and  disinfecting  properties,  in  hospital  gangrene,  scorbutic  or  gangrenous 
ulcers  of  the  mouth,  phagedaenic  ulcers,  bites  of  rabid  animals,  poisoned  wounds, 
etc. ;  as  a  wash  to  arrest  fetid  discharges ;  as  an  injection  in  ozasna,  leucorrhoea,  and 
gonorrhoea ;  to  prevent  suppuration  and  putrefaction  in  wounds,  etc. ;  and  for  the 
disinfection  of  cholera  and  fever  stools,  as  well  as  for  correcting  fetid  odors  from  all 
sources.  Care  should  be  taken  not  to  prescribe  it  in  combination  with  glycerin,  or 
any  substance  which  will  cause  it  to  rapidly  part  with  its  oxygen :  a  compounded 
prescription  containing  8  grains  of  chromic  acid  and  1  drachm  of  glycerin  exploded 
violently.  (Zeitschr.  Oester.  Ajjoth.  Verein,  June  1,  1875.)  It  is  best  to  use  a  simple 
aqueous  solution.  The  solution,  or  even  the  pure  acid,  is  used  by  gynsecologists  to 
destroy  intra-uterine  growths,  but  great  care  is  requisite. 

Chromic  acid  is  very  rarely,  if  ever,  used  internally ;  if  employed,  the  dose  should 
not  exceed  one-quarter  of  a  grain  (0*016  Gm.). 

ACIDUM  CITRICUM.  U.S.,  Br.     Cltnc  Acid. 

H3  Ce  H5  O7,  H2  O  ;  210.  (Xg'l-DUM  Ci'TRI-CfJM.)  3  HOC12  H5  On  2H0 ;  210. 

.Acidum  Citri,  s.  Limonis,  s.  Limonum,  s.  Limonorum ;  Acide  citrique,  Acide  du  Citron,  Fr.;  Citro- 
nensaure,  Citronsaure,  G.;  Acido  citrico,  It.,  Sp. 

Citric  acid  is  the  peculiar  acid  to  which  limes  and  lemons  owe  their  sourness.  It 
is  present  also  in  the  juice  of  other  fruits ;  such  as  the  cranberry,  the  red  whortle- 
berry, the  berry  of  the  bittersweet,  the  red  gooseberry,  the  currant,  the  strawberry, 
the  raspberry,  the  tamarind,  and  the  red  elderberry  (fruit  of  Samhucus  racemosa 
rubra).  The  latter  berry  contains  citric  acid  so  abundantly  that  it  has  been  proposed 
as  a  source  of  the  acid  by  M.  Thibierge,  of  Versailles.  It  is  contained  also  lartiely 
in  the  fruit  of  Cyplioviandra  botacea,  a  solanaceous  plant,  indigenous  in  Mexico,  Peru, 
and  other  parts  of  South  America,  where  it  is  called  tomato  de  la  paz.  (Jonrn.  de 
Pharm.^  Oct.  1869,  p.  305.)  The  commercial  source  of  citric  acid  is  lime,  lemon,  and 
bergamot  juice ;  large  quantities  of  lime-juice  are  made  in  Sicily,  concentrated,  and 
exported  to  England  and  the  United  States.  It  varies  considerably  in  quality,  con- 
taining usually  some  alcohol  to  preserve  it,  and  occasionally  nitric,  sulphuric,  and 
hydrochloric  acids  as  adulterants.  (Allen,  Organic  Analysis,  1879,  p.  271.) 
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The  acid  is  extracted  from  lemon  or  lime  juice  by  a  very  simple  process,  but 
one  requiring  some  careful  manipulation,  for  which  we  are  indebted  to  Scheele.  The 
boiling  juice  is  first  completely  saturated  with  carbonate  of  calcium  (chalk  or  whit>- 
ing)  in  fine  powder,  and  the  citrate  of  calcium  formed  is  allowed  to  subside.  This 
is  then  washed  repeatedly  with  water,  and  decomposed  by  dilute  sulphuric  acid. 
An  insoluble  sulphate  of  calcium  is  precipitated,  and  the  disengaged  citric  acid  re- 
mains in  solution.  This  is  carefully  concentrated  in  leaden  boilers  until  a  pellicle 
begins  to  form,  when  it  is  transferred  to  other  vessels  to  cool  and  crystallize. 

In  the  U.  S.  Pharmacopoeia,  very  properly,  no  process  is  given  for  making  citric 
acid,  as  it  is  always  purchased  from  the  manufacturing  chemist.  The  British  Phar- 
macopoeia gives  the  following  process  for  preparing  it : 

"  Take  of  Lemon  Juice  /our  pitits  [Imperial  measure] ;  Prepared  Chalk  four 
otmces  and  a  half  [avoirdupois]  ;  Sulphuric  Acid  two  jHuidoitnces  and  a  half;  Dis- 
tilled Water  a  sufficienci/.  Heat  the  Lemon  Juice  to  its  boiling  point,  and  add  the 
Chalk  by  degrees  till  there  is  no  more  effervescence.  Collect  the  deposit  on  a  calico 
filter,  and  wash  it  with  hot  water  till  the  filtered  liquor  passes  from  it  colorless. 
Mix  the  deposit  with  a  pint  [Imp.  meas.]  of  Distilled  Water,  and  gradually  add  the 
Sulphuric  Acid  previously  diluted  with  a  pint  and  a  half  [Imp.  meas.]  of  Distilled 
Water.  Boil  gently  for  half  an  hour,  keeping  the  mixture  constantly  stirred.  Sepa- 
rate the  acid  solution  by  filtration,  wash  the  insoluble  matter  with, a  little  Distilled 
W^ater,  and  add  the  washings  to  the  solution.  Concentrate  the  solution  to  the  den- 
sity of  1'21,  then  allow  it  to  cool,  and  after  twenty-four  hours  decant  the  liquor  from 
the  crN^stals  of  sulphate  of  lime  which  have  formed ;  further  concentrate  the  liquor 
until  a  film  forms  on  its  surface,  and  set  it  aside  to  cool  and  crystallize.  Purify  the 
crystals  if  necessary  by  a  recrystallization."  Br. 

A  preliminary  fermentation,  which  was  directed  in  the  former  British  Pharmaco- 
poeia, has  been  abandoned  in  the  present;  and  properly,  as  tho  viscidity  which  it  was 
intended  to  remove  is  sufficiently  got  rid  of  by  heating  the  juice  to  the  boiling  point. 
The  Br.  Pharmacopoeia  states,  as  an  evidence  of  the  purity  of  the  crystals,  that  "  70 
grains  dissolved  in  distilled  water  are  neutralized  by  1000  grain-measures  of  the  volur- 
metnc  solution  of  soda." 

Preparation  on  the  Large  Scale.  The  juice  is  placed  in  a  large  vat,  closed  at  top, 
and  is  saturated  with  whiting  (carbonate  of  calcium).  Carbonic  acid  gas  is  evolved, 
which  passes  out  by  an  exit-pipe,  and  may  be  used  in  the  manufacture  of  bicarbonate 
of  sodium ;  and  citrate  of  calcium  precipitates.  The  supernatant  liquor,  containing 
much  extractive  matter,  is  drawn  off;  and  the  citrate  of  calcium  is  decomposed  by 
dilute  sulphuric  acid,  liberating  the  citric  acid,  and  precipitating  the  lime  as  a  sulphate. 
The  mixture  of  citric  acid  and  sulphate  of  calcium  is  run  off  into  a  wooden  filter 
back,  lined  with  lead,  furnished  with  a  perforated  false  bottom,  and  lined  throughout 
with  stout  twilled  flannel.  The  solution  of  citric  acid  passes  off  through  a  pipe, 
leading  from  the  bottom  of  the  back  to  suitable  reservoirs.  The  sulphate  is  washed 
until  it  becomes  tasteless,  and  the  washings  are  run  off  into  the  same  reservoirs. 
The  filtered  acid  solution  is  then  concentrated  by  evaporation  in  wooden  vessels  lined 
with  lead,  through  which  steam  is  made  to  pass  by  means  of  coiled  lead  pipes.  As 
citric  acid  is  liable  to  decomposition,  if  subjected  to  too  high  a  temperature,  the  use 
of  the  vacuum  pan  is  highly  advantageous  in  concentrating  the  solution.  When  the 
liquor  is  sufficiently  concentrated,  it  is  transferred  to  cylindrical  sheet-lead  vessels, 
placed  in  a  warm  situation,  to  crystallize.  The  crystals,  at  first  obtained,  are  colored. 
In  order  to  purify  them,  they  are  redissolved  in  a  small  quantity  of  water,  with  the 
assistance  of  heat,  and  the  solution  is  digested  with  purified  animal  charcoal,  filttred, 
and  recrystallized.  The  crystals,  after  having  been  washed  and  drained,  are  dried 
on  wooden  trays  lined  with  sheet-lead,  in  a  room  heated  by  steam.  More  recently. 
Dr.  Price,  Mr.  Pontifex,  and  J.  Carter  Bell  have  made  improvements  in  the  manu- 
facture of  citric  acid,  for  the  details  of  which  the  reader  is  referred  to  F.  J.  Tr. 
(xiii.  313,  and  xvi.  430) ;  N.  R.,  1880,  p.  274.* 

•In  the  Chemicnl  Xeirn  (1S66,  p.  40)  is  a  short  paper  by  Mr.  Frederick  Row,  in  which  it  is 
stated  that  the  lemon  or  lime  juice  imported,  from  which  most  of  the  acid  is  prepared,  contains  so 
much  coloring  matter,  mucilage,  and  other  imparities,  as  very  much  to  impede  the  process,  and 


58  Acidum  dtricum.  part  i. 

The  citrate  of  calcium  of  the  above  process  should  be  decomposed  without  delay  ; 
for,  if  kept,  it  will  undergo  fermentation,  with  the  effect  of  destroying  the  citric 
acid.  According  to  Personne,  the  products  of  this  fermentation  are  acetic  and 
butyric  acids  ;  carbonic  acid  and  hydrogen  being  evolved.  It  is  desirable  to  have  a 
sliglit  excess  of  sulphuric  acid,  as  this  rather  favors  than  otherwise  the  crys- 
tallization of  the  citric  acid.  It  is  found  necessary,  also,  to  add  occasionally  a  small 
proportion  of  sulphuric  acid  to  the  citric  acid  liquor,  during  the  progress  of  its  con- 
centration. According  to  J.  Carter  Bell  {N.  B.,  1880,  p.  274),  the  concentrated  juice 
contains  from  sixty-four  to  ninety-six  ounces  of  citric  acid  to  the  imperial  gallon.  The 
more  recent  the  juice  the  better  the  quality.  That  which  is  stale  will  sometimes 
be  quite  sour,  without  containing  any  citric  acid,  in  consequence  of  having  under- 
gone the  acetous  fermentation. 

Properties.  "  Colorless,  right  rhombic  prisms,  not  deliquescent  except  in  moist 
air,  efflorescent  in  warm  air,  odorless,  having  an  agreeable  purely  acid  taste  and  an 
acid  reaction."  U.S.  Its  sp.  gr.  is  1-6.  When  heated,  it  dissolves  in  its  water 
of  crystallization,  and,  at  a  higher  temperature,  undergoes  decomposition,  becoming 
yellow  or  brown,  and  forming  a  very  sour  syrupy  liquid,  which  is  uncrystallizable. 
By  destructive  distillation  it  gives  rise  to  water,  empyreumatic  oil,  acetic  and  car- 
bonic acids,  carburetted  hydrogen,  and  a  number  of  pyrogenous  acids,  among  which 
is  aconilic,  Cg^T^Og.     A  voluminous  coal  is  left,  which  is  readily  combustible. 

Citric  acid  dissolves  in  three-fourths  of  its  weight  of  cold,  and  half  its  weight  of 
boiling  water.  It  is  soluble  also  in  an  equal  weight  of  alcohol  and  half  its  weight 
of  boiling  alcohol,  but  is  nearly  insoluble  in  pure  ether,  chloroform,  benzol,  and 
benzin,  requiring  48  parts  for  its  solution  in  common  ether.  A  weak  solution  of  it 
has  an  agreeable  taste,  but  cannot  be  kept,  as  it  undergoes  spontaneous  decomposi- 
tion. It  is  incompatible  with  alkaline  solutions,  whether  pure  or  carbonated,  con- 
verting them  into  citrates ;  also  with  the  earthy  and  metallic  carbonates,  most 
acetates,  the  alkaline  sulphides,  and  soaps.  It  is  characterized  by  its  taste,  by  the 
shape  of  its  crystals,  and  by  forming  an  insoluble  salt  with  lime-water  when  heated, 
and  a  deliquescent  one  with  potassa.  If  sulphuric  acid  be  present  the  acid  will 
be  hygroscopic,  and  the  precipitate  by  acetate  of  lead  will  not  be  entirely  soluble 
in  nitric  acid ;  the  insoluble  portion  being  sulphate  of  lead.  Sometimes  crystals 
of  tartaric  acid  are  substituted  for  or  mixed  with  the  citric,  or  the  two  acids  may 
be  mixed  in  powder,  a  fraud  which  is  readily  detected  by  adding  a  solution  of 
potash  to  that  of  the  suspected  acids,  when,  if  tartaric  acid  be  present,  a  crystalline 
precipitate  of  bitartrate  of  potassium  (cream  of  tartar)  will  be  formed :  "  If  1 
part  of  the  acid  be  dissolved  in  2  parts  of  water  and  treated  with  a  solution  of  1 
part  of  acetate  of  potassium  in  2  parts  of  water,  the  mixture  should  remain  clear 
after  the  addition  of  an  equal  volume  of  alcohol  (tartaric  and  oxalic  acids)."  U.  S. 
See  SpiWer,  Journal  Chemical  Society,  x.  110.     A  still  more  delicate  method  of 

to  make  repeated  crystallization  and  saturation  necessary,  to  render  the  crystals  fit  for  the  market. 
It  seems  tiiat  the  acid  imported  has  undergone  concentration,  for  the  obvious  purposes  of  enabling 
it  to  keep  better,  and  to  lessen  the  cost  of  carriage.  Mr.  Row  states  that  he  has  found  that  much 
of  the  ditfieiilty  may  be  obviated  by  diluting  the  concentrated  liquor,  so  that  it  shall  have  the 
strength  of  the  fresh  juice,  by  which  operation  much  of  the  mucilage  and  other  impurities  will  be 
made  to  separate  in  a  flocculent  form,  and  the  citrate  of  calcium,  and  consequently  the  citric  acid, 
will  be  obtained  in  a  state  of  comparative  purity.  Another  important  point  is  that  the  sulphuric 
acid,  in  slight  excess  at  first,  accumulates  largely  in  proportion  with  the  repeated  evaporation  and 
crystallization  of  the  citric  acid  out  of  the  solutions,  and  thus  exercises  a  most  destructive  action 
on  that  remaining  in  the  mother-liquors.  The  most  effectual  way  of  removing  this  difficulty  is  to 
pass  the  mother-liquors,  as  soon  as  the  sulphuric  acid  becomes  in  injurious  excess,  through  a  fresh 
portion  of  citrate  of  calcium,  which  not  only  removes  the  sulphuric  acid,  but  causes  also  at  the 
same  time  the  deposition  of  flocculent  matters  before  held  in  solution  by  means  of  the  acid,  consist- 
ing mainly  of  sulphate  of  calcium. 

Preparation  nf  cilrie  acid  with  tlie.aid  of  magnesia.  M.  Ferret  proposes  to  manufacture  citric  acid 
by  preparing  from  the  juice,  in  the  situations  where  lemons  and  limes  are  produced,  first  an  insolu- 
ble tribasic  citrate  of  magnesium,  and  then  from  this  a  soluble  bibasic  citrate  of  magnesium,  which 
may  be  delivered  to  the  manufacturing  chemist  for  the  extraction  of  the  citric  acid.  The  advan- 
tage of  this  method  is  that  a  material  is  brought  to  the  manufacturer  not  liable  to  the  injurious 
changes  to  which  lemon-juice  and  mere  citrate  of  calcium  are  liable  on  exposure.  The  tribasic 
citrate  is  made  from  the  defecated  juice  by  adding  an  excess  of  magnesia;  and  the  bibasic  from 
it,  by  treating  it  with  an  additional  quantity  of  juice  equal  to  that  first  employed.  {Journ.  d* 
Pharin.  et  de  Chim.,  4e  ser.,  iv.  48;  also  Chem.  News,  March  2,  1866,  p.  100.) 
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detecting  tartaric  acid  is  to  digest  the  suspected  acid  with  ferric  hydrat-e  in  a  test  tube, 
afterwards  to  raise  the  heat  slowly  to  the  boiling  point,  and,  having  allowed  the  excess 
of  hydrate  to  subside,  to  decant  the  clear  liquid,  and  evaporate  it  to  a  syrupy  con- 
sistence. If  the  acid  be  pure,  the  liquid  remains  limpid,  and  of  a  fine  red  color;  if 
contaminated  with  the  tartaric  acid,  even  to  the  extent  of  only  one  per  cent.,  it 
becomes  cloudy,  and  deposits  tartrate  of  the  sesquioxide.  (Jonni.  de  Pharvi., 
1862,  p.  169.)  Another  test  is  permanganate  of  potassium,  of  which  an  alkaline 
solution  is  without  action  on  citric  acid ;  while,  under  the  influence  of  tartaric  acid, 
the  peroxide  of  manganese  is  deposited.  (Ibid.,  1867,  p.  239.)  "If  1  Gm.  of 
citric  acid  be  dissolved,  without  heat,  in  10  C.c.  of  a  cold,  saturated  solution  of  bi- 
chromate of  potassium,  no  darkening  of  the  liquid  should  be  observed  within  five 
minutes  (abs.  of  1  per  cent,  or  more  of  tartaric  acid)."  U.  S.  "  When  heated  to 
100°  C.  (212°  F.)  the  acid  melts  and  gradually  loses  8-6  per  cent,  of  its  weight.  At 
a  higher  temperatui-e  it  emits  inflammable  vapors,  chars,  and  is  finally  dissipated 
without  leaving  more  than  005  per  cent,  of  ash.  On  adding  an  aqueous  solution 
of  the  acid  to  an  excess  of  lime-water,  the  mixture  remains  clear  until  boiled,  when 
a  white  precipitate  separates,  which  is  nearly  all  redissolved  on  cooling.  An  aqueous 
solution  of  the  acid  should  not  be  darkened  nor  be  precipitated  by  hydrosulphuric 
acid  (lead  and  copper).  If  the  crystals  have  left,  on  ignition,  some  ash  (see  above), 
this  ash  should  not  turn  blue  by  treatment  with  a  few  drops  of  water  of  ammonia 
(copper) ;  nor  should  the  further  addition  of  one  drop  of  test  solution  of  sulphide  of 
ammonium  cause  any  black  coloration  (lead,  copper,  and  iron).  10  C.c.  of  a  con- 
centrated solution  should  show  no  precipitate  within  five  minutes  after  the  addition  of 
1  C.c.  of  test  solution  of  chloride  of  barium  with  excess  of  hydrochloric  acid  (sul- 
phuric acid).  To  neutralize  3  5  Gm.  of  citric  acid  should  require  50  C.c.  of  the  volu- 
metric solution  of  soda."  U.  S.  Lead  is  frequently  found  in  the  metallic  state  in 
citric  acid  in  small  quantity,  and  this  arises  from  small  portions  being  rubbed  ofi"  in 
breaking  off  the  crystals  from  the  crystallizing  vats.  The  presence  of  lead  or  copper 
may  be  detected  as  above,  or  by  igniting  in  a  porcelain  crucible  a  small  quantity  of  the 
acid,  dissolving  the  ash  in  a  few  drops  of  nitric  acid,  diluting  largely,  and  passing 
sulphuretted  hydrogen  through  it ;  a  black  precipitate  indicating  the  impurity. 

Composition.  The  formula  of  the  anhydrous  acid  is  CglLO-Hj.  It  is  a  tri- 
basic  acid,  and  may  therefore  yield  three  classes  of  citrates  according  as  one,  two,  or 
three  atoms  of  hydrogen  are  replaced  by  metal,  the  first  two  classes  being  acid  citrates, 
and  the  third  class  neutral  citrates.  When  crystallized  from  its  solution  by  cooling, 
it  contains  one  molecule  of  water.  Crystals  of  the  formula  (CgHgO,),  +  Hj^  hare 
al.so  been  formed.  (Fliickiger,  Pharm.  Chem.,  1879,  p.  157.) 

Medical  Properties,  etc.  Citric  acid  acts  as  a  poison  chiefly  if  not  solely  by 
irritating  thegastro-intestinal  mucous  membrane.  It  is,  however,  much  less  irritant 
than  is  tartaric  acid,  and,  so  far  as  we  know,  no  death  has  been  caused  by  it.  The 
action  of  therapeutic  doses  upon  the  system  is  not  decided.  In  scurvy,  citric  acid 
is  probably  of  some  value,  but  is  very  inferior  to  lemon-juice.  It  is  eliminated 
b}'  the  kidneys,  and,  as  first  stated  by  Bence  Jones,  when  given  in  sufficient  quanti- 
ties renders  the  urine  acid.  In  a  free  state  it  is  very  rarely,  if  ever,  used  inter- 
nally, except  as  an  imperfect  substitute  for  lemon-juice.  When  added  in  the  quantity 
of  nine  drachms  and  a  half  to  a  pint  of  distilled  water,  it  forms  a  solution  of  the 
average  strength  of  lemon-juice.  Of  this  solution,  or  of  lemon-juice,  a  scruple  of 
bicarbonate  of  potassium  saturates  three  fluidrachms  and  a  half;  a  scruple  of  car- 
bonate of  potassium,  four  fluidrachms ;  and  a  scruple  of  carbonate  of  ammonium, 
six  fluidrachms.  Half  a  fluidounce  of  lemon-juice,  or  of  an  equivalent  solution 
of  citric  acid,  when  saturated,  is  considered  a  do.se.  An  agreeable  substitute  for 
lemonade  may  be  made  by  dissolving  from  two  to  four  parts  of  the  acid,  mixed  with 
sugar  and  a  little  oil  of  lemons,  in  nine  hundred  parts  of  water  ;  or  a  scruple  of  the 
acid  may  be  dissolved  in  a  pint  of  water,  and  sweetened  with  sugar  which  has  been 
rubbed  on  fresh  lemon-peel.  The  dose  of  the  acid  may  be  stated  at  from  five  to 
thirty  grains  (0-33-1 -95  Gm.). 

Pharm.  Uses.     In  preparing  Ferri  Pyrophosphas,  U.  S. 

Off.  Prep.    Ferri  et  Ammoniae  Citras,  Br.;  Ferri  et  Quiniae  Citras,  Br.;  Liquor 
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Ammoniae  Citratis,  Br.;  Liquor  Bismuthi  et  Ammonige  Citratis,  Br.;  Liquor  Fcrri 
Citratis,  If.  S.;  Liquor  Magnesii  Citratis,  (J.  S.;  Liquor  Potassii  Citratis,  U.  S.; 
Lithiae  Citras,  Br.;  Potassae  Citras,  Br.;  Potassii  Citras,  l/.S.;  Sodas  Citro-tartras 
Effervescens,  Br.;  Syrupus  Acidi  Citrici,  IT.  S. 

ACIDUM  GALLICUM.  U.  S.,  Br.    Gallie  Acid. 

HCt  Hs  O5,  H2  O  ;  188.  (Xg'I-DUM  GXl'LI-CUM.)  ho  Cu  H5  O9,  2  HO ;  188. 

Acide  gallique,  Fr.;  Gallussiiure,  G. 

In  the  last  revision  of  the  U.  S.  Pharmacopoeia  the  process  for  the  preparation 
of  gallic  acid  was  omitted.* 

The  British  Pharmacopoeia  process  is  essentially  the  same  as  that  of  the  U.  S.  1870 ; 
differing  in  requiring  an  exposure  of  six  weeks  instead  of  a  month,  in  not  express- 
ing the  paste  before  boiling  in  water,  in  expressing  the  impure  acid  deposited  from 
the  filtered  decoction  before  redissolving  it  in  boiling  water,  and  in  omitting  the  use 
of  animal  charcoal.  The  process  based  on  the  influence  of  sulphuric  acid  in  favor- 
ing the  change  of  tannic  into  gallic  acid,  has  the  merit  of  requiring  less  time  for 
completion.     See  former  editions  of  U.  S.  Dispensatory. 

The  U.  S.  1870  process  is  founded  upon  the  fact  that  when  galls  in  infusion,  or  in 
the  state  of  moistened  powder,  are  exposed  to  the  air,  their  tannic  acid  is  gradually 
converted  into  gallic  acid.  The  gallic  acid,  being  freely  soluble  in  boiling  but 
very  sparingly  in  cold  water,  is  extracted  from  the  altered  galls  by  decoction,  and  is 
deposited  as  the  water  cools.  A  repetition  of  the  solution  and  deposition  renders  the 
acid  more  pure  ;  but  it  cannot  be  obtained  wholly  colorless  unless  by  the  aid  of  animal 
charcoal.  There  are  few  processes  in  which  it  is  more  necessary  that  the  animal 
charcoal  should  be  purified.  The  presence  of  the  slightest  quantity  of  ferric  salt 
interferes  with  the  bleaching  of  the  acid;  and  it  is  even  advisable  to  examine  the 
filtering  paper,  lest  it  may  contain  sufficient  of  this  substance  to  vitiate  the  results 
of  the  process.  The  first  crop  of  cry.stals  in  the  process  retains  a  very  large  pro- 
portion of  water;  and  it  will  be  found  convenient  to  subject  them  to  strong  ex- 
pression between  folds  of  bibulous  paper. 

Dr.  C.  Wetherill,  believing  that  gallic  acid  differs  from  tannic  simply  in  contain- 
ing water,  conceived  the  idea  of  preparing  the  former  from  the  latter  by  the  fixa- 
tion of  water.  This  he  effected  through  the  agency  of  sulphuric  acid.  Having 
mixed  13  drachms  of  tannic  acid  with  22  fluidounces  of  sulphuric  acid  and  four 
times  that  bulk  of  water,  he  heated  the  mixture  to  the  boiling  point,  and  then 
allowed  it  to  stand.  In  a  few  days  an  abundant  precipitate  of  white  gallic  acid  took 
place,  amounting  to  87*4  per  cent,  of  the  tannic  acid.  (A.  J:  P.,  xx.  112.)  Dr. 
Christison  states  that  the  process  was  originally  proposed  by  Lieblg. 

The  elder  Robiquet  first  suggested  that  galls  contained  a  principle  capable  of  con- 
verting tannic  into  gallic  acid,  with  the  presence  of  water,  and  in  the  absence  of 
atmospheric  air.  M.  Laroque  proved  that  this  principle  acts  as  a  ferment,  and  that 
the  change  referred  to  is  the  result  of  a  ffal/ic  acid  fermentation  in  the  galls. 
M.  Edmond  Robiquet  showed  that  galls  contain  pectose  and  pectase,  the  former 
of  which,  according  to  the  experiments  of  M.  Fremy,  is  the  principle  out  of  which 
pectin  is  formed  in  plants,  and  the  latter  a  peculiar  ferment  which  effects  the  trans- 
formation. He  believed  tliat  in  galls  the  pectase,  aided  by  a  proper  temperature 
and  the  presence  of  water,  changed  not  only  pectose  into  pectin,  but  also  tannic  into 
gallic  acid.  Strecker  previously  advanced  the  opinion  that  tannic  acid  was  a  com- 
bination of  gallic  acid  and  sugar,  the  latter  of  which  is  destroyed  in  the  process  for 

*  The  U.  S.  Pharmacopoeia  of  1870  gives  the  following.  "Take  of  Nutgall,  in  fine  powder, 
tlnrtij-sijc  troyouncex  ;  Purified  Animal  Charcoal,  Distilled  Water,  each,  «  sxiflicieut  quaxtitij.  Mix 
the  Nutgall  with  sufficient  Distilled  Water  to  form  a  thin  paste,  and  expose  the  mixture  to  the  air, 
in  a  shallow  glass  or  porcelain  vessel,  in  a  warm  place,  for  a  month,  occasionally  stirring  it  with  a 
glass  rod,  and  adding  from  time  to  time  sufficient  Distilled  Water  to  preserve  the  semi-fluid  con- 
sistence. Then  submit  the  paste  to  expression,  and,  rejecting  the  expressed  liquor,  boil  the  residue 
in  eight  pints  of  Distilled  Water  for  a  few  minutes,  and  filter  while  hot  through  Purified  Animal 
Charcoal.  8et  the  liquid  aside  that  crystals  may  form,  and  dry  them  on  bibulous  paper.  If'the 
crystals  be  not  sufficiently  free  from  color,  they  may  be  purified  by  dissolving  them  in  boiling 
Distilled  Water,  filtering  through  a  fresh  portion  of  Purified  Animal  Charcoal,  and  crystallizing." 
U.S. 
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procuring  gallic  acid,  which  is  thus  simply  set  free  from  the  combination.  It  would 
seem,  if  this  view  were  correct,  that  the  pectase  acted  upon  the  saccharine  matter  of 
the  tannic  acid,  causing  its  conversion  into  carbonic  acid  and  alcohol,  and  liberating 
the  gallic  acid,  and  that  the  process  was  in  fact  an  example  of  the  vinous  fermenta- 
tion. M.  E.  Robiquet  admitted  the  occasional  transformation  of  tannic  acid  into 
gallic  acid  and  sugar,  but  did  not  believe  that  the  sugar  pre-existed  as  such  in  the 
tannin.  {Journ.  de  Pharm.,  3e  ser.,  xxiii.  2-41.)  Wittstein,  in  endeavoring  to  ob- 
tain gallic  acid  from  Chinese  galls  by  forming  them  into  a  paste  with  water,  found 
that  but  a  very  small  proportion  of  the  acid  was  generated  at  the  end  of  six  weeks. 
Thinking  that  this  might  have  resulted  from  the  want  of  the  ferment  in  the 
Chinese  galls,  he  added  to  these  one-eighth  of  their  weight  of  common  galls,  and, 
at  the  end  of  three  weeks,  obtained  an  amount  of  gallic  acid  nearly  equal  to  one- 
half  the  weight  of  the  galls  employed.  The  same  result,  though  more  slowly,  fol- 
lowed the  addition  of  yeast  to  the  Chinese  galls.  W'ittstein  obtained  both  carbonic 
acid  and  alcohol  as  products  of  this  operation,  thus  favoring  the  views  of  Strecker  as 
to  the  constitution  of  tannic  acid.  And  the  idea  that  tannin  was  a  glucoside  con- 
vertible through  exposure  of  galls  to  the  air,  or  more  rapidly  by  sulphuric  acid,  into 
glucose  and  gallic  acid,  was  accepted  without  qualification,  until  Schiff  (^Dent.  Chem. 
Ges.  Ber.,  iv.  231,  967,  and  Bull.  Soc.  Chem.  [2],  xviii.  23)  proved  that  although 
crude  tannic  acid  contains  glucose,  it  is  possible  to  separate  a  large  quantity  of  the 
glucose  without  destroying  the  tannic  acid.  He  proposes  that  pure  tannic  acid  be 
called  digallic  acid,  and  that  the  term  tannin  be  applied  to  natural  tannin,  i.e.,  the 
glucoside  of  digallic  or  pure  tannic  acid,  for  when  natural  tannin  is  boiled  with 
dilute  mineral  acids,  or  subjected  to  the  influence  of  a  nitrotrenous  ferment,  it 
splits  into  digallic  acid  and  glucose,  C3,H^O^  +  4H,0  =  4C,H50,+ CgHj^Og. 
Digallic  acid  is  the  first  anhydride  of  gallic  acid— Cj,H,oOj4-  H,0  =  2C,Hg05. 

Properties.  Gallic  acid  is  in  delicate,  silky,  acicular  crystals,  which,  as  ordi- 
narily found  in  the  shops,  are  slightly  brownish,  but  when  quite  pure  are  colorless. 
It  is  inodorous,  and  of  a  sourish,  astringent  taste  and  an  acid  reaction.  It  is  solu- 
ble, according  to  Braconnot,  in  100  parts  of  cold  and  3  of  boiling  water,  in  45  parts 
of  alcohol,  1  part  of  boiling  alcohol,  3  parts  of  absolute  alcohol,  and  39  parts  of  ab- 
solute ether.  It  is  even  less  soluble  in  chloroform,  benzol,  and  benzin.  Mr.  Thomas 
Weaver,  of  Philadelphia,  has  found  that  it  is  soluble  in  glycerin  in  the  proportion  of 
40  grains  to  the  ounce,  and  that  the  solution  may^  be  diluted  to  any  extent  with  water 
without  affecting*its  transparenc}'.  (^A.  J.  P.,  xxix.  82.)  It  produces  a  deep  bluish- 
black  color  with  solutions  of  ferric  salts,  which  disappears  when  the  solution  is 
heated ;  a  result  which  Dr.  Mahla  has  shown  to  depend  on  the  conversion  of  the 
gallic  into  gallhumic  or  metagallic  acid,  by  the  loss  of  the  cou.stituents  of  carbonic 
acid  and  water.  (Am.  Journ.  of  Sci.  and  Art»,  Nov.  1859.)  It  does  not  precipi- 
tate gelatin,  or  a  solution  of  ferrous  sulphate.  "  When  dried  at  100°  C.  (212°  F.) 
the  crystals  lose  9-5  to  10  per  cent,  of  combined  water."  U.  S.  It  should  leave  no 
residue  when  burned,  and  be  entirely  dissipated  when  thrown  on  red-hot  iron.  On 
exposure  to  the  air,  its  solution  undergoes  spontaneous  decomposition  ;  but  it  is  said 
that  by  the  addition  of  a  drop  of  oil  of  cloves  it  may  be  kept  for  a  long  time  with- 
out change.  (P.  J.  TV.,  xvi.  223.)  .  T.  Lowe  has  found  that  gallic  acid,  dissolved 
in  water,  is  converted  into  tannic  acid  by  nitrate  of  silver  through  its  oxidizing  in- 
fluence ;  and  that  the  change  is  more  complete  when  a  salt  of  gallic  acid  is  used, 
(  Chem.  Heics,  1868,  p.  59  ;  from  Journ.  fur  jtraTct.  Cliem.,  cii.  111.)  "An  aqueous 
solution  of  gallic  acid  should  not  precipitate  alkaloids,  gelatin,  albumen,  gelatinized 
starch,  or  solution  of  tartrate  of  antimony  and  potassium  with  chloride  of  ammo- 
nium (distinction  from  tannic  acid)."  By  the  action  of  arsenic  it  is  converted  almost 
entirely  into  tannic  acid  without  the  production  of  arsenious  acid.  (Schiff,  Chem. 
Aeus,  xxix.  73.)  A  very  delicate  test  for  gallic  acid  has  been  proposed  by 
Henry  R.  Procter  (A.  J.  P.,  Aug.  1874.)  It  consists  in  adding  the  suspected 
solution  to  a  faintly  alkaline  solution  of  arseniate  of  sodium  or  potassium.  If  gallic 
acid  be  present,  an  intense  green  color  is  .soon  developed,  appearing,  if  the  liquid  be 
quiet,  first  upon  the  surface.  Prof  Fliickiger  has  pointed  out  (P.  J.  Tr.,  Aug.  1, 
1874)  that  the  arseniate  plays  no  part  in  this  test.     The  change  is  produced  by  an 
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alkali,  whether  caustic  or  not,  provided  it  is  present  in  very  small  quantity.  The 
reaction  does  not  occur  with  gallo-tannic  or  pyrogallic  acid.  A  test  proposed  by 
Fliickiger  consists  in  adding  to  the  solution  of  gallic  acid  a  dilute  (1  to  lUU)  solu- 
tion of  pure  ferrous  sulphate.  To  the  colorless  solution  a  little  acetate  of  sodium  is 
to  be  added,  when  a  deep  violet  color  will  appear,  due  to  the  formation  of  ferrous 
gallate.  The  Pharmacopoeia  test  is  as  follows.  "  If  5  C.c.  of  a  cold  saturated 
solution  of  gallic  acid  be  treated  in  a  watch  glass  with  not  more  than  two  drops 
of  solution  of  potassa,  a  deep  green  color  will  gradually  be  developed.  This  color 
is  changed  to  purple  red  by  acids,  and  is  prevented  by  an  excess  of  alkaline  hydrate 
or  carbonate."  Heated  to  216°  C.  (420°  F.),  gallic  acid  gives  out  carbonic  acid, 
and  is  changed  into  pyrogallic  acid.   (See  Part  II.) 

Medical  Properties.  Gallic  acid  is  astringent,  but  less  powerfully  so  than  tan- 
nic acid.  As  it  does  not  coagulate  albumen,  it  is  readily  absorbed  when  ingested, 
and  is  rapidly  eliminated  by  the  kidneys.  Its  presence  in  the  urine  is  under  these 
circumstances  readily  demonstrated  by  the  addition  of  a  soluble  ferric  salt  of  iron. 
Owing  to  its  being  more  readily  transported  by  the  blood,  it  is  more  effective  than 
tannic  acid  in  all  cases  of  hemorrhage  (haemoptysis,  haematuria,  etc.),  in  which  the 
bleeding  vessels  must  be  reached  through  the  route  of  the  circulation.  But  in 
hemorrhage  from  the  alimentary  mucous  membrane,  or  from  any  other  part  with 
which  tannic  acid  can  be  brought  into  direct  contact,  the  latter  astringent  is  by  far 
the  more  effectual.  Tannic  acid  is  also  much  more  efficient  in  anginose  or  other  relaxa- 
tions in  which  a  decided  astringent  action  is  desired,  and  in  which  a  direct  applica- 
tion can  be  made.  Gallic  acid  has  been  employed  with  advantage  in  pyrosis,  and 
in  the  night-sweats  of  phthisis,  or  exhaustion.  In  albuminuria,  when  there  is  a 
very  large  amount  of  albumen  excreted,  gallic  acid  may  be  employed  with  service 
to  diminish  the  flow,  and  the  drug  has  even  been  used  in  acute  Bright's  disease, 
following  scarlatina,  with  asserted  great  advantage.  {N.  R.,  Oct.  1875.)  It  is  said 
not  to  constipate  the  bowels.  The  dose  is  from  five  to  fifteen  grains  (O'33-l-O  Gm.) 
three  or  four  times  a  day,  and  may  be  given  in  the  form  of  pill  or  powder. 

Off.  Prep.    Unguentum  Acidi  Gallici. 

ACIDUM  HYDROBROMICUM  DILUTUM.  U.S.   Diluted  Hydro- 

bromie  Acid. 
(Xg'l-DCM  hy-deo-br6'mi-cum  di-lu'tOm.) 
Acidum  Bromhydricum  Dilutum,  Acidum  Bromohydricum;  Acide  hydrobromique,  Fr.;  Hydro- 
bromsiiure,  Broniwasserstoffsiiure,  G. 

"A  liquid  composed  of  10  per  cent,  of  absolute  Hydrobromic  Acid  [H  Br ; 
80-8— H  Br;  80-8]  and  90  per  cent,  of  water."    U.  S. 

The  following  process  is  based  upon  that  of  Dr.  E.  R.  Squibb,  and  although  not 
finally  adopted  by  the  Committee  of  Revision  of  the  last  Pharmacopoeia,  on  the 
ground  of  inexpediency,  it  merits  a  place  in  this  commentary. 

Take  of  Bromide  of  Potassium  and  Sulphuric  Acid,  each,  one  hundred  and  fifty 
parts,  Distilled  Water,  a  suflQcient  quantity.  Add  the  Sulphuric  Acid  to  twenty- 
five  parts  of  Distilled  Water,  and  cool  the  mixture.  Then  dissolve  the  Potassium 
Bromide  in  one  hundred  and  fifty  parts  of  water  by  the  aid  of  heat,  supplying 
the  loss  of  water  by  evaporation  during  the  heating.  Carefully  pour  the  diluted 
Sulphuric  Acid  into  the  hot  solution  with  constant  stirring,  and  set  the  mixture 
aside  for  twenty-four  hours,  in  order  that  the  Potassium  Sulphate  may  crystallize. 
Pour  off  the  liquid  into  a  retort,  break  up  the  crystalline  mass,  transfer  it  to  a  funnel, 
and,  having  drained  the  crystals,  drop  slowly  upon  them  fifty  parts  of  cold  Distilled 
Water  so  as  to  wash  out  the  acid  liquid.  Add  this  liquid  to  that  in  the  retort,  and 
distil  nearly  to  dryness  at  a  moderate  heat.  If  red  fumes  of  bromine  are  given  off 
during  any  stage  of  the  distillation,  change  the  receiver  as  soon  as  such  fumes  cease 
to  appear.  Finally  determine  in  the  distillate  the  amount  of  actual  Hydrobromic 
Acid  (162  Gras.  should  require  20  C.c.  of  the  volumetric  solution  of  soda),  and  add 
to  the  remaining  weighed  distillate  such  an  amount  of  cold  Distilled  Water  as  shall 
cause  the  finished  acid  to  contain  10  per  cent,  of  actual  hydrobromic  acid. 

This  process  for  making  solution  of  hydrobromic  acid  does  not  differ  essentially 
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from  that  of  Dr.  E.  R.  Squibb  {A.  J.  jP.,  1878,  p.  116),  except  in  the  improvement  of 
the  rather  smaller  proportion  of  sulphuric  acid  used,  and  in  the  fact  of  the  difference 
in  strength  of  the  two  hydrobromic  acids.  Dr.  Squibb's  being  3-4  per  cent.,  the  above 
10  per  cent.  The  advantages  possessed  by  both  methods  over  those  frequently  used 
are  greater  purity,  and  that  of  more  definite  strength  secured  by  the  volumetric  assay. 
The  most  convenient  process  is  undoubtedly  that  of  Dr.  Dewitt  C.  Wade  (^Peninstdar 
Med I'c'd  Journal,  Feb.  1875),  modelled  after  Buchanan's  method  of  making  hjdri- 
odic  acid,  which  directs  that  120  grains  of  bromide  of  potassium  be  dissolved  ia 
one  fluidounce  of  water,  and  153  grains  of  tartaric  acid  be  added  to  the  solution ; 
acid  tartrate  of  potassium  is  produced,  the  greater  part  of  which  crystallizes  out  on 
standing  12  hours  at  a  low  temperature,  and  a  solution  of  hydrobromic  acid  is  formed, 
sp.  gr.  1-228,  containing  about  80  grains  real  hydrobromic  acid  to  the  fluidounce, 
equivalent  to  nearly  15  per  cent.  Fothergill's  acid,  although  based  upon  Wade's 
formula,  is  weaker,  the  quantity  of  bromide  of  potassium  being  81 J  grains  and  that 
of  tartaric  acid  99  grains  to  the  fluidounce,  the  manipulation  being  the  same ; 
each  fluidounce  of  Fothergill's  acid  contains  about  55  grains  real  hydrobromic 
acid,  or  about  10  per  cent.  Diluted  hydrobromic  acid  made  in  this  way  is  open  to 
the  objection  of  containing  cream  of  tartar,  and  probably  some  undecomposed  bro- 
mide of  potassium  in  solution,  and  thus  is  not  strictly  pure.  To  lessen  this,  Charles 
Rice  proposes  the  addition  of  a  double  quantity  of  alcohol  to  facilitate  the  precipi- 
tation, recovering  the  alcohol  by  distillation  subsequently.  (X.  R..,  1877,  p.  107.) 
Other  processes  have  been  suggested  for  preparing  hydrobromic  acid.  Edward 
Goebel  (-tV.  R.,  Sept.  1880)  proposes  a  method  based  on  Glover's  process,  which 
is  to  decompose  148  grains  barium  bromide,  dissolved  in  half  an  ounce  of  water, 
with  506  grains  sulphuric  acid,  diluted  with  two  drachms  of  distilled  water;  the 
precipitated  barium  sulphate  is  washed  with  distilled  water  until  the  filtrate  weighs 
810  grains  to  make  the  10  per  cent,  acid  solution.  He  makes  bromide  of 
barium  by  triturating  100  parts  pure  carbonate  of  barium  with  95  parts  bromide 
of  ammonium  with  a  little  water,  so  as  to  make  a  damp  powder,  and  heating  in  an 
evaporating  dish  until  vapors  of  carbonate  of  ammonium  cease  to  be  evolved ;  the 
residue  is  dissolved  in  distilled  water,  filtered,  evaporated,  and  dried.  Winckler 
proposes  a  plan  for  making  hydriodic  acid,  which  has  been  adapted  by  Charles  Rice 
to  making  hydrobromic  acid.  (See  H.  R.,  Jan.  1880.)  Bromine  is  dissolved  in 
bisulphide  of  carbon,  and  hydrogen  sulphide  passed  through  the  solution.  The 
processes  of  Balard,  Millon,  and  Loewig  are  commented  upon  by  John  M.  Maisch 
\Proc.  A.  P.  A.,  1860),  who  proposes  some  useful  modifications.  Prof.  Markoe 
(^liid.,  1875,  p.  686)  recommends  an  economical  process,  which,  however,  must 
be  followed  with  care,  and  is  better  adapted  for  making  the  acid  on  a  large  scale. 
He  pours  a  pint  of  water  in  a  gallon  stoneware  jar,  and  then  adds  one  pound  or 
more  of  phosphorus,  distributing  it  over  the  bottom;  ice  is  now  added  until  the  jar 
is  half  full,  a  gallon  glass  funnel  is  inserted  in  the  throat  of  the  jar,  and  a  funnel 
tube  adjusted,  so  that  the  end  will  be  a  short  distance  above  the  surface  of  the  phos- 
phorus; the  funnel  is  about  one-third  filled  with  broken  ice.  and  the  jar  placed  in  a 
larger  vessel,  and  broken  ice  packed  between.  Three  or  four  pounds  of  bromine 
after  being  chilled  are  slowly  added,  in  order  that  the  fumes  of  hydrobromic  acid  and 
bromine  that  may  arise  will  be  fully  condensed  by  the  ice  in  the  funnel,  and  an 
accumulation  of  bromine  avoided,  which  might  produce  an  explosion  from  too 
sudden  reaction.  The  excess  of  phosphorus  is  removed  after  all  the  bromine  has 
been  added,  the  liquid  distilled,  hydrobromic  acid  condensed,  and  the  strength 
adjusted,  whilst  to  the  residue  in  the  retort  water  may  be  added  to  make  diluted 
phosphoric  acid.  For  other  processes  see  Wene  (^Compfes-Rend.,  1849),  Bruylants 
(Journ.  lie  Pkarm.  dAnvers.  1879,  p.  343,  and  ^4.  J.  P.,  Jan.  1880),  Hager  {^Hand- 
huch  d.  Pharm.  Praxis,  i.  628). 

Properties.  Diluted  hydrobromic  acid  is  a  colorless,  transparent  liquid,  entirely 
vaporized  by  heat,  inodorous,  strongly  acid  to  the  taste,  sp.  gr.  1077  at  15°  C. 
(59^  F.),  containing  10  per  cent,  absolute  hydrobromic  acid.  Although  of  a  pungent 
and  irritating  odor,  and  fuming  when  in  contact  with  the  atmosphere  when  con- 
centrated, in  its  diluted  state  it  is  odorless.     On  addinir  chlorine  or  nitric  acid  to 
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diluted  hydrobromic  acid,  bromine  is  liberated,  which  is  soluble  in  chloroform  or 
disulphide  of  carbon,  imparting  to  these  liquids  a  yellow  color. 

Tests.  "Test  solution  of  nitrate  of  silver  causes  a  white  precipitate  insoluble  in 
nitric  acid,  and  in  water  of  ammonia,  and  sparingly  soluble  in  stronger  water  of 
ammonia.  On  being  kept  for  some  time,  the  acid  should  not  become  colored  ;  test 
solution  of  chloride  of  barium  should  not  produce  a  turbidity  or  precipitate  (sul- 
phuric acid)."  U.  S.  20  C.c.  of  the  volumetric  solution  of  soda  should  neutralize 
162  Gm.  of  the  diluted  acid.     It  should  be  preserved  in  glass-stoppered  bottles. 

The  following  table  by  Biel  will  be  found  useful  in  showing  i'rom  the  specific 
gravities  of  solutions  the  percentage  of  absolute  hydrobromic  acid. 

Bier 8  table  of  Percentage  and  Specific  Gravity  of  Hydrobromic  Acid. 


Per  Ct. 

Specific  Gravity 

Per  Ct. 

Specific  Gravity 

Per  Ct. 

Specific  Gravity 

Per  Ct. 

Specific  Gravity 

HBr. 

at  15°  C.  (59°  f!) 

HBr. 

Btl5°C.(59°i'-.) 

HBr. 

at  15°  C.  (59°  F.) 

HBr. 

at  15°  C.  (59°  F.) 

1 

1-0082 

14 

1-110 

27 

1-229 

40 

1-375 

2 

1-0155 

15 

1-119 

28 

1-239 

41 

1-388 

3 

1-02.30 

16 

1-127 

29 

1-249 

42 

1-401 

4 

1 -0:505 

17 

1136 

30 

1-260 

43 

1-415 

6 

1-038 

18 

1-145 

31 

1-270 

44 

1-429 

6 

1046 

19 

1-154 

32 

1-281 

45 

1-444 

7 

1-053 

20 

1-163 

33 

1-292 

46 

1-459 

8 

1-061 

21 

1-172 

34 

1-303 

47 

1-474 

9 

1-069 

22 

1-181 

35 

1-314 

48 

1-490 

10 

1-077 

23 

1-190 

36   . 

1-326 

49 

1-496 

11 

1-085 

24 

1-200 

37 

1-338 

60 

1-513 

12 

1-093 

25 

1-209 

38 

1-350 

13 

1-102 

26 

1-219 

39 

1-362 

Kedical  Properties  and  Uses.  Dilute  hydrobromic  acid  is  very  nearly  identical 
■with  bromide  of  potassium  in  its  action,  but  clinical  experience  has  not  yet  fully 
tested  its.  use  as  a  substitute  in  epilepsy  and  other  serious  affections.  In  an  experi- 
mental study  made  by  Dr.  Reichert,  of  the  University  of  Pennsylvania,  it  was  found 
to  act  upon  animals  precisely  as  does  the  bromide,  and  if  it  should  be  found  equally 
serviceable  in  human  disease  it  will  have  the  advantage  of  the  absence  of  the 
depressing  effects  of  the  potash.  It  has  been  especially  commended  in  tinnitus 
auiiuui.  Two  fluidrachms  contain  12  grains  of  bromine,  equivalent  in  this  to  18 
grains  of  the  bromide  of  potassium,  and  may  be  given  at  once  well  diluted  with  syrup. 

ACIDUM   HYDROCHLORICUM.  V.S.,  Br.     Hydrochloric  Acid. 
\_Acidum  Muriaticum,  Pharm.  1870.] 

(ig'T-DUM  HY-DRO-CHLO'RI-CUM.) 

A  liquid  composed  of  31-9  per  cent,  of  absolute  Hydrochloric  Acid  [HCl; 
36"4 — HCl ;  86-4]  and  68-1  per  cent,  of  water.  U.  S.  Hydrochloric  acid  gas, 
HCl,  dissolved  in  water,  and  forming  31-8  per  cent,  by  weight  of  the  solution.  Br. 

Acklutn  Hydrochloratum,  s.  Chlorhydricum  ;  Spirit  of  Sea-Salt,  INIarine  Acid,  Muriatic  Acid. 
Chlorhydric  Acid;  Acide  hydrocblorique,  Acide  chlorhydrique,  ou  muriatique,  /'/-./  Salzsaure, 
Chlorvvasserstoffsaure,  G.;   Acido  muriatico,  It.,  Sp. 

The  hydrochloric  acid  of  pharmacy  and  the  arts  is  a  solution  of  hydrochloric  acid 
yas  in  water.    The  British  Pharmacopoeia  gives  the  following  process  for  preparing  it. 

"  Take  of  Chloride  of  Sodium,  dried,  forty-eiglit  ounces  [avoirdupois]  ;  Sulphuric 
Acid  forty  four  fiuidounces ;  Water  thirty-six  fluidonnces ;  Distilled  Water  fifty 
fiitidounces.  Pour  the  Sulphuric  Acid  slowly  into  thirty-two  [fluid]ounces  of  the 
Water,  and  when  the  mixture  has  cooled,  add  it  to  the  Chloride  of  Sodium  previ- 
ously introduced  into  a  flask  having  the  capacity  of  at  least  one  gallon  [Imp.  meas.]. 
Connect  the  flask  by  corks  and  a  bent  glass  tube  with  a  three-necked  wash-bottle, 
furnished  with  a  safety  tube,  and  containing  the  remaining  four  [fluid]ounces  of 
the  Water;  then,  applying  heat  to  the  flask,  conduct  the  disengaged  gas  through 
the  wash  bottle,  into  a  second  bottle  containing  the  Distilled  Water,  by  means  of  a 
bent  tube  dipping  about  half  an  inch  below  the  surface ;  and  let  the  process  be 
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continued  until  the  product  measures  sixty-six  [fluid]ounces,  or  the  liquid  has 
acquired  a  sp.  gr.  of  1-16.  The  bottle  containing  the  distilled  water  must  be  kept 
cool  during  the  whole  operation."  Br. 

Preparation.  Hydrochloric  acid  is  obtained  by  the  action  of  sulphuric  acid  on 
chloride  of  sodium  or  common  salt.  The  commercial  acid  is  procured,  on  a  large 
scale,  by  distilling  the  salt  with  an  equal  weight  of  sulphuric  acid,  somewhat  diluted 
with  water,  from  iron  stills,  furnished  with  earthen  heads,  into  earthenware  receivers 
containing  water.  When  thus  obtained,  it  is  contaminated  with  iron  and  other  im- 
purities, and  is  not  fit  for  medicinal  purposes. 

Commercial  hydrochloric  acid  is  now  produced  in  large  quantities  in  England, 
during  the  decomposition  of  common  salt  for  the  purpose  of  making  sulphate  of 
sodium,  from  which  soda-ash  and  carbonate  of  sodium  are  afterwards  manufactured 
in  immense  quantities.  The  decomposition  of  the  sea-salt  is  performed  in  semi-cylin- 
drical vessels,  the  curved  part,  next  the  fire,  being  made  of  iron,  and  the  upper  or  flat 
surfiice,  of  stone.  The  acid  gas  is  conveyed  by  a  pipe  to  a  double-necked  stoneware 
receiver,  half  filled  with  water,  and  connected  with  a  row  of  similar  receivers,  like- 
wise containing  water.  As  carried  out  on  a  larger  scale,  the  decomposition  of  the 
salt  takes  place  in  hemispherical  iron  pans,  9  feet  in  diameter,  covered  by  a  brick- 
work dome ;  upon  the  mass  of  salt  the  requisite  quantity  of  sulphuric  acid  is 
allowed  to  run  from  a  leaden  cistern  placed  above  the  decomposing  pan.  Torrents 
of  hydrochloric  acid  gas  are  evolved,  which  collect  in  the  space  between  the  pan 
and  the  brick-work  dome,  whence  they  pass  by  a  brick-work  or  earthenware  flue 
into  upritrht  towers  or  condensers.  These'  towers  are  filled  with  bricks  or  coke, 
down  which  a  small  stream  of  water  is  allowed  to  trickle.  The  gas,  passing  up- 
wards, meets  the  water,  and  is  dissolved  by  it ;  and  as  the  acid  liquor  approaches 
the  bottom  of  the  tower,  it  becomes  more  and  more  nearly  saturated  with  the  gas. 

The  acid,  when  required  to  be  pure,  is  generally  prepared  by  saturating  distilled 
water  with  the  gas  in  a  Woulfe's  apparatus.  A  quantity  of  pure  fused  common  salt 
is  introduced  into  a  retort  or  matrass,  placed  on  a  sand-bath.  The  vessel  is  then 
furnished  with  an  S  tube,  and  connected  with  a  series  of  bottles,  each  two-thirds  full 
of  water.  A  quantity  of  sulphuric  acid  is  then  gradually  added,  equal  in  weight 
to  the  common  salt  employed,  and  diluted  with  one-third  of  its  weight  of  water. 
The  materials  ought  not  to  occupy  more  than  half  the  body  of  the  retort.  When 
the  extrication  of  the  gas  slackens,  heat  is  applied,  and  gradually  increased  until  the 
water  in  tiie  bottles  refuses  to  absorb  any  more,  or  until  no  more  gas  is  found  to 
come  over.  As  soon  as  the  process  is  completed,  boiling  water  should  be  added  to 
the  contents  of  the  retort  or  matrass,  in  order  to  facilitate  the  removal  of  the  residue. 
During  the  progress  of  the  saturation,  the  water  in  the  several  bottles  increases  in 
temperature,  which  lessens  its  power  of  absorption.  It  is,  therefore,  expedient,  in 
order  to  obtain  a  strong  acid,  to  keep  the  bottles  cool  by  means  of  water  or  ice. 
The  connecting  tubes  need  not  plunge  deeply  into  the  acid. 

The  process  of  the  British  Pharmacopoeia  is  substantially  the  same  as  the  one 
here  described,  with  the  exception  of  the  proportion  of  the  acid  and  salt  employed. 
In  the  process  for  hydrochloric  acid,  theory  calls  for  a  little  less  than  82  parts  of 
liquid  sulphuric  acid  to  100  of  common  salt.  A  moderate  excess  of  the  former 
may  be  useful  to  insure  the  complete  decomposition  of  the  salt ;  but  the  quantity 
of  acid  directed  in  the  British  process  is  sufiicient  to  decompose  twice  the  quantity 
of  common  salt  taken.  The  intention  obviously  is  to  use  enough  of  the  acid  to 
form  the  acid  sulphate  instead  of  the  neutral  sulphate  of  sodium  ;  the  former  being 
more  soluble  and  readily  removed  from  the  retort,  and  the  reaction  requiring  less 
heat  for  its  completion  than  when  one  mol.  of  sulphuric  acid  is  taken  to  two 
of  salt.  The  reaction  for  its  formation  is  NaCl  +  H,SO^  =  HCl  +  HNaSO^. 
If  only  half  the  amount  of  sulphuric  acid  be  used,  the  reaction  is  (NaCl),  -\-  H,SO, 
=  (HCl),  +  Na^SO^.  In  the  first  of  these  reactions  (that  of  the  British  Pharma- 
copoeia process),  as  only  one  mol.  of  salt  is  taken,  it  is  obvious  that  there  is 
not  enough  sodium  furnished  to  neutralize  the  sulphuric  acid  completely  and  make 
the  normal  sulphate  Na,SO^.  so  the  result  is  the  acid  sulphate  (bisulphate)  HNaSO^. 
On  the  other  hand,  in  the  second  reaction,  the   two  mols.  of  salt  furnish   ju.-i. 
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the  sodium  necessary  to  neutralize  the  one  molecule  of  sulphuric  acid  and  make  the 
neutral  sulphate  Na^SO^. 

As  hydrochloric  acid,  prepared  in  the  ordinary  mode,  often  contains  arsenic,  so 
as  to  obscure  its  indications  when  employed  in  testing  for  that  poison,  it  is  of  in- 
terest to  the  practical  toxicologist  to  know  that  it  may  be  obtained  free  from  that 
impurity  by  distilling  chloride  of  sodium  or  potassium  with  oxalic  acid  in  equiva- 
lent proportions.  (Chem.  Hews,  1862,  p.  41.) 

The  following  method  of  freeing  hydrochloric  acid  from  arsenious  acid  is  recom- 
mended by  M.  Engel  as  easy  and  entirely  eflBcacious.  It  is  founded  on  the  fact  that 
arsenious  acid  is  held  in  solution  by  hypophosphorous  acid.  Into  a  litre  (about  2 
pints)  of  arsenical  hydrochloric  acid  introduce  4  to  5  grammes  (about  60  or  70 
grains)  of  hypophosphite  of  potassium,  dissolved  in  a. little  water.  At  the  end  of 
an  hour  or  two,  the  liquid  becomes  yellow  and  then  brown ;  and  a  precipitate  soon 
forms,  more  or  less  copious  according  to  the  amount  of  impurity.  After  the  liquid 
becomes  clear,  which  usually  happens  in  45  minutes,  decant  the  hydrochloric  acid 
and  distil  it.  The  acid  thus  obtained  is  entirely  free  from  arsenic.  This  process 
should  be  conducted  in  a  place  where  the  direct  rays  of  the  sun  may  fall  on  the  ves- 
sels ;  or,  where  this  is  impossible,  the  vessels  should  be  subjected,  by  means  of  a 
water-bath,  from  4  to  6  hours,  to  a  heat  little  short  of  the  boiling  point  of  the  acid. 
(Journ.  de  Pharm.,  1873,  p.  10.)  Traces  of  arsenic  may  also  be  removed  by  adding 
solution  of  stannous  chloride,  and  after  the  "precipitate  of  impure  arsenic  has  settled, 
the  clear  liquid  is  re-distilled.   (Bettendorff,  Zeit.  fiir  Chem.  [2],  5,  p.  492.) 

Properties  of  the  Pure  Acid.  Hydrochloric  acid,  when  pure,  is  a  transparent 
colorless  li((uid,  of  a  suffocating  odor  and  corrosive  taste.  Exposed  to  the  air  it 
emits  white  fumes,  owing  to  the  escape  of  the  acid  gas,  and  its  union  with  the  moist- 
ure of  the  atmosphere.  When  concentrated,  it  blackens  organic  substances  like 
sulphuric  acid.  Its  sp.  gr.  varies  with  its  strength.  When  as  highly  concentrated 
as  possible,  its  density  is  1-21.  The  U.  S.  acid,  as  well  as  that  of  the  present 
British  Pharmacopoeia,  has  the  sp.  gr.  1-16.  "  3"64  Gra.  should  require  for  com- 
plete neutralization  31-9  C.c.  of  the  volumetric  solution  of  soda,"  U.  S.,  or  "  114-8 
grains  by  weight,  mixed  with  half  a  [fluid]ounce  of  distilled  water,  require  for 
neutralization  1000  grain-measures  of  the  volumetric  solution  of  soda."  Br.  When 
exposed  to  heat,  it  continues  to  give  off  hydrochloric  acid  gas,  with  the  appearance 
of  ebullition,  until  its  sp.  gr.  falls  to  1*094,  when  it  properly  boils,  and  may  be 
distilled  unchanged,  or  entirely  volatilized. 

Hydrochloric  acid  is  characterized  by  forming,  on  the  addition  of  nitrate  of  silver, 
a  white  precipitate  (chloride  of  silver),  insoluble  in  nitric  acid,  but  readily  soluble  in 
ammonia.  It  is  incompatible  with  alkalies  and  most  earths,  with  oxides  and  their 
carbonates,  and  with  sulphide  of  potassium,  tartrate  of  potassium,  tartar  emetic, 
tartrate  of  iron  and  potassium,  nitrate  of  silver,  and  solution  of  subacetate  of  lead. 

As  it  is  desirable  to  know,  on  many  occasions,  in  chemical  and  pharmaceutical 
operations,  the  quantity  of  absolute  acid  contained  in  samples  of  acid  of  different 
densities,  we  subjoin  the  table  of  Kolb. 


KolVs 

table  of  Percentage  and 

Specific  Gravity  of  Hydrochloric  Acid. 

Specific 

100  Parts  contain  at 

Specific 

100  Parts  contain  at 

Specific 

100  Parts  contain  at 

Gravity. 

15°  0.  (59°  F.)  HCl. 

Gravity. 

15°  0.  (59°  F.)  HCl. 

Gravity. 

15°  C.  (5!J°  F.)  HCl. 

1000 

0-1 

1-083 

16-5 

1-166 

33-0 

1-00.7 

1-6 

1-091 

18-1 

1-171 

33-9 

1-014 

2-9 

1-100 

19-9 

M75 

34-7 

1-022 

4-5 

1-108 

21-5 

1-180, 

35-7 

1029 

5-8 

'    1-116 

23-1 

1-185 

36-8 

1-036 

7-3 

1-125 

24-8 

1-190 

37-9 

1044 

8-9 

1-134 

26-6 

1-195 

39-0 

1-052 

10-4 

1-143 

28-4 

1-199 

39-8 

1-060 

12-0 

1-152 

30-2 

1-205 

41-2 

1-067 

13-4 

1-157 

31-2 

1-210 

42-4 

1  075 

15-0 

1-161 

32-0 

1-212 

42-9 
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Impnrities.  This  acid,  when  pure,  will  evaporate  without  residue  in  a  platinum 
Bpoon.  On  heatinc  it  with  black  oxide  of  manganese  an  abundance  of  chlorine  gas  is 
liiven  off.  If  sulphuric  acid  be  present,  a  solution  of  chloride  of  barium  will  cause  a 
J  recipitate  of  sulphate  of  barium  in  the  acid,  previously  diluted  with  distilled  water. 
Iron  may  be  detected  by  saturating  the  diluted  acid  with  carbonate  of  sodium,  and 
then  adding  ferrocyanide  of  potassium,  which  will  strike  a  blue  color  if  that  metal 
be  present,  or  by  the  simple  addition  of  potassium  sulphocyanate,  when  a  blood-red 
coloration  is  produced.  The  absence  of  arsenic  may  be  inferred  if  it  does  not  tarnish 
bright  copper  foil  when  boiled  with  it.  "  If  1  Co.  of  hydrochloric  acid  be  diluted 
with  water  to  make  10  C.c.  and  slightly  supersaturated  with  water  of  ammonia, 
no  precipitate  should  be  formed  upon  gently  warming,  showing  absence  of  iron  or 
much  lead  ;  the  liquid  should  not  have  a  blue  tint  (copper).  The  further  addition 
of  two  drops  of  test-solution  of  sulphide  of  ammonium  should  not  cause  a  black 
coloration  (lead,  iron)  ;  the  remaining  liquid  should  leave  no  fixed  residue  on  evapo- 
ration and  gentle  ignition  (non-volatile  metals).  When  diluted  with  five  volumes 
of  water  it  should  not  liberate  iodine  from  test-solution  of  iodide  of  potassium 
(absence  of  chlorine),  nor  should  10  C.c.  of  the  diluted  acid  be  precipitated  within 
five  minutes,  after  the  addition  of  20  drops  of  test-solution  of  chloride  of  barium 
(sulphuric  acid)."  If.  S.  Ammonia  in  excess  shows  the  absence  of  iron,  if  it  pro- 
duces no  precipitate. 

If  another  portion  of  the  diluted  acid  be  treated  with  test  zinc,  the  evolved  gas 
should  not  blacken  paper  wet  with  test-solution  of  nitrate  of  silver  (arsenious  or 
sulphurous  acid).  Free  chlorine  or  nitric  acid  may  be  discovered  by  its  having 
the  power  to  dissolve  gold-leaf.  Any  minute  portion  of  the  leaf  which  may  be  dis- 
solved is  detected  by  adding  a  solution  of  stannous  chloride,  which  will  give  rise  to  a 
purplish  tint.  The  free  chlorine  is  derived  from  the  reaction  of  nitric  or  nitrous  acid 
on  a  small  portion  of  the  hydrochloric  acid,  which  is  thus  deprived  of  its  hydrogen. 
Hence  it  is  that,  when  free  chlorine  is  present,  nitrous  acid  or  some  other  oxide  of 
nitrogen  is  also  present  as  an  impurity.  The  nitric  and  nitrous  acids  are  derived 
from  nitrates  in  the  common  salt,  and  from  nitrous  acid  in  the  commercial  sulphuric 
acid  employed  in  the  preparation  of  the  hydrochloric  acid. 

Hydrochloric  Acid  of  Commerce.  This  acid  has  the  general  properties  of  the  pure 
aqueous  acid.  It  has  a  yellowish  color,  owing  to  the  presence  of  sesquichloride  of 
iron,  or  of  a  minute  proportion  of  organic  matter,  such  as  cork,  wood,  etc.  It  usually 
contains  sulphuric  acid,  and  sometimes  free  chlorine  and  nitrous  acid.  But  the  most 
injurious  impurity,  to  those  who  consume  it  in  the  arts,  is  sulphurous  acid.  T.  H. 
Savory  analyzed  three  samples  of  commercial  hydrochloric  acid,  each  having  a 
sp.  gr.  of  between  1'16  and  117,  and  found  them  to  contain  from  7  to  nearly  11  per 
cent,  of  sulphurous  acid.  To  detect  this  acid,  M.  Girardin  has  proposed  a  very  deli- 
cate test,  namely,  stannous  chloride.  The  mode  of  using  the  test  is  to  take  about 
half  an  ounce  of  the  acid  to  be  tested,  and  to  add  to  it  two  or  three  drachms  of  the 
stannous  chloride.  The  mixture  having  been  stirred  two  or  three  times,  as  much 
of  distilled  water  as  of  the  stannous  salt  is  to  be  added.  If  sulphurous  acid  be  present, 
the  hydrochloric  acid  becomes  turbid  and  yellow  immediately  upon  the  addition  of 
the  stannous  chloride ;  and,  upon  the  subsequent  addition  of  the  water,  a  slight  evo- 
lution of  sulphuretted  hydrogen  takes  place,  perceptible  to  the  smell,  and  the  liquid 
assumes  a  brown  hue,  depositing  a  powder  of  the  same  color.  The  manner  in  which 
the  test  acts  is  as  follows.  By  a  transfer  of  chlorine,  the  test  is  converted  into  stan- 
nic chloride  and  metallic  tin,  the  latter  of  which,  by  reacting  with  the  sulphurous 
acid,  gives  rise  to  a  precipitate  of  stannic  and  stannous  sulphides.  In  case  the  sul- 
phurous acid  forms  but  one-half  of  one  per  cent,  of  the  commercial  acid,  the  precipi- 
tate may  not  be  perceptible.  Under  these  circumstances,  a  solution  of  sulphate  of 
copper  must  be  added  to  the  liquid  previously  warmed,  when  a  brown  precipitate  of 
sulphide  of  copper  will  be  immediately  formed.  (Heintz.)  Or,  if  weak  solution 
of  iodine  is  decolorized  by  the  hydrochloric  acid,  sulphurous  or  arsenious  acid  may 
be  suspected.  M.  Lembert  has  proposed  the  following,  which  he  considers  as  a  more 
delicate  test  of  sulphurous  acid.  Saturate  the  suspected  hydrochloric  acid  with  car- 
bonate of  potassium,  and  add  successively  a  little  weak  solution  of  starch,  one  or  two 
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drops  of  solution  of  iodate  of  potassium,  and  sulphuric  acid,  drop  by  drop.  Sulphurous 
acid,  if  present,  will  be  set  free  with  iodic  acid,  and  these,  by  reacting  on  each  other, 
will  develop  iodine,  which  will  cause  a  blue  color  with  the  starch.  Or  the  addition 
of  pure  zinc  will  liberate  nascent  hydrogen,  which  will  cause  the  evolution  of  hydrogen 
sulphide  gas  detected  with  acetate  of  lead  paper. 

Another  impurity  occasionally  present  in  the  commercial  acid,  as  shown  by  Dupas- 
quier,  is  arsenic.  The  immediate  source  of  this  impurity  is  the  sulphuric  acid  used 
to  prepare  the  hydrochloric  acid.  The  sulphuric  acid  derives  the  arsenic  from  the 
sulphur  used  in  its  manufacture,  and  this  last  from  pyrites  containing  a  little  of  the 
poisonous  metal.  The  arsenic,  when  present,  is  in  the  form  of  a  terchloride,  and,  from 
its  volatility  ia  this  state  of  combination,  is  transferred  to  the  hydrochloric  acid, 
distilled  from  the  commercial  acid.  This  impurity  is  separated  by  diluting  the  acid 
with  an  equal  volume  of  water,  and  passing  through  it  sulphuretted  hydrogen,  which 
throws  down  the  arsenic  as  a  tersulphide.  According  to  Wittstein,  hydrochloric 
acid  is  freed  from  arsenic  by  mercury,  according  to  Reinsch,  by  copper,  and  in  either 
case  it  may  be  deprived  of  metallic  impregnation  by  careful  distillation.  (^4.  J.  P., 
1851,  p.  408.)  M.  Auguste  Houzeau  asserts  that  to  deprive  commercial  arscniferous 
hydrochloric  acid  of  arsenic  it  is  suflBcient  simply  to  boil  it,  in  a  flat-bottomed 
vessel,  to  two-thirds  of  its  original  volume ;  all  the  arsenic  escaping  in  the  form  of 
the  terchloride.  (Journ.  de  Fharm.  et  de  Chim.,  4e  ser.,  i.  97.)  Bettendorff 
separates  arsenious  and  arsenic  acids  from  hydrochloric  acid,  sufficiently  concentrated, 
by  precipitating  with  stannous  chloride,  and  then  distilling  the  acid :  when  it  is  so 
treated,  it  is  perfectly  free  from  arsenic.  {A.  J.  P.,  1870,  p.  219.)  When  leaden 
vessels  are  used  in  preparing  hydrochloric  acid,  it  is'apt  to  contain  chloride  of  lead, 
which  falls  as  a  white  precipitate  on  neutralizing  the  acid.  The  nature  of  the  pre- 
cipitate is  verified  by  dissolving  it  in  nitric  acid  and  adding  iodide  of  potassium, 
when  the  yellow  iodide  of  lead  will  fall.  (Hainaidt.)  Prof.  E.  SchefFer  proved 
the  presence  of  lead  in  a  sample  used  for  making  solution  of  perchloride  of  iron. 
(A.  J.  P.,  Nov.  1875.)  Another  instance  was  noted  by  F.  Eeppert.  {A.  J.  /*., 
Dec.  1875.)  This  impurity,  being  fixed,  may  be  separated  by  distilling  the  acid. 
A  small  proportion  of  thallium  has  been  detected  in  commercial  hydrochloric  acid 
by  Mr.  Wm.  Crookes,  being  derived  from  sulphuric  acid,  in  the  manufacture 
of  which  pyrites  were  employed.  (Chem.  News,  1863,  p.  194.)  Selenium  has 
been  found  in  French  hydrochloric  acid,  causing  it  to  have  a  characteristic  bad 
odor. 

Properties  of  Hydrochloric  Acid  Gas.  Hydrochloric  acid  gas  is  a  colorless 
elastic  fluid,  possessing  a  pungent  odor,  and  the  property  of  irritating  the  organs  of 
respiration.  It  destroys  life  and  extinguishes  flame.  It  reddens  litmus  power- 
fully, and  has  the  other  properties  of  a  strong  acid.  Its  sp.  gr.  is  1*278  (Gay-Lussac 
and  Biot).  Subjected  to  a  pressure  of  40  atmospheres,  at  the  temperature  of  10° 
C.  (50°  F.),  it  is  condensed  into  a  transparent  liquid,  to  which  alone  the  name  of 
liquid  hydrochloric  acid  properly  belongs.  It  is  absorbed  by  water  with  the  greatest 
avidity,  and,  according  to  the  temperature  and  pressure,  unites  with  a  greater  or 
less  quantity  of  that  liquid.  Water,  at  the  temperature  of  20-5°  C.  (69°  F.),  takes 
up  4ti4  times  its  volume  of  the  gas,  increasing  one-third  in  bulk,  and  about  three- 
fourths  in  weight.  Water  thus  saturated  constitutes  the  strong  aqueous  acid  already 
described.  A  crystallized  hydrate  of  hydrochloric  acid  having  the  composition 
HC1,2H20  has  been  produced  by  J.  Pierre  and  E,  Puchot.  (Journ.  Chem.  Soc.) 

Composition.  Hydrochloric  acid  gas  consists  of  one  atom  of  chlorine  35*5,  and 
one  of  hydrogen  1  =rr  365  ;  or  of  one  volume  of  chlorine  and  one  of  hydrogen,  united 
without  condensation. 

Medical  Properties.  Hydrochloric  acid  is  tonic,  refrigerant,  and  antiseptic. 
It  is  exhibited,  largely  diluted  with  water,  in  low  fevers,  phthisis,  some  forms  of 
syphilis,  and  to  counteract  phosphatic  deposits  in  the  urine.  Dr.  Paris  has  given  it 
with  success  in  malignant  cases  of  typhus  and  scarlatina,  administered  in  a  strong 
infusion  of  quassia.  It  is  especially  valuable  in  gastro-intestinal  indigestion  when 
there  is  no  tendency  to  diarrhoea,  and  may  often  be  added  with  advantage  to  liquid 
preparations  of  columbo,  gentian,  and  cinchona.     It  is  also  frequently  given  in  dys- 


PART  I.    Acidum  Hydrochloricum. — Acidum  Hydrochloricum  Dilutum.    69 

pepsia,  along  with  pepsin,  to  aid  its  solvent  powers.  The  dose  for  internal  exhi- 
bition is  from  fire  to  ten  minims  (0-3-0-6  C.c.)  in  a  suflBcient  quantity  of  some 
bland  fluid,  as  barley-water  or  grnel.  (See  Acidum  Hydrochloricum  Ddufum.}  It 
is  a  decided  caustic  when  applied  in  concentrated  form,  although  less  powerful  than 
nitric  acid,  and  is  frequently  used  to  destroy  small  dermal  growths. 

Tozicolog^cal  Properties.  Hydrochloric  acid,  when  swallowed,  is  highly  irri- 
tating and  corrosive,  but  less  so  than  sulphuric  or  nitric  acid.  It  produces  black- 
ness of  the  lips,  fiery  redness  of  the  tongue,  hiccough,  violent  efibrts  to  vomit,  and 
agonizing  pain  in  the  stomach.  There  is  much  thirst,  with  great  restlessness,  a  dry 
and  burning  skin,  and  a  small,  concentrated  pulse.  If  the  acid  has  been  recently 
swallowed,  white  vapors  of  a  pungent  smell  are  emitted  from  the  mouth.  The  best 
antidote  is  magnesia,  but  soap  or  sufficiently  dilute  alkaline  solutions  are  almost 
equally  efficient.  In  the  course  of  the  treatment,  bland  and  mucilaginous  drinks 
must  be  freely  given.  When  inflammation  supervenes,  it  must  be  treated  on 
general  principles. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Hydrocyanicum  Dilutum,  IT.S.; 
Cakis  Phosphas,  Br.;  Carbo  Animalis  Purific-atus;  Liquor  Sodge  Chloratae,  Br.; 
Potassas   Bicarbonas,  Br.;  Quiniae  Sulphas;  Sodae  Bicarbonas,  Br.;  Veratria,  Br. 

Off.  Prep,  of  Ht/drochloric  Acid.  Acidum  Hydrochloricum  Dilutum,  Br.;  Aci- 
dum Hydrochloricum  Dilutum,  U.S.;  Acidum  Nitrohydroehloricum  Dilutum.  5r.; 
Acidum  Nitrohydroehloricum,  U.S.;  Acidum  Nitrohydroehloricum  Dilutum,  U.S.; 
Aqua  Chlori,  U.S.;  Calcii  Chloridum,  J5r.;  Liquor  AnUmonii  Chloridi,  5r.;  Liquor 
Arseniei  Cliloridi,  U.  S.;  Liquor  Arsenici  Hydrochloricus.  Br.;  Liquor  Chlori.  Br.; 
Liquor  Ferri  Chloridi,  U.  S.;  Liquor  Ferri  Perchloridi  Fortior,  Br.;  Liquor  Zinci 
Chloridi,  U.S.;  Podophylli  Resina,  Br.;  Zinci  Chloridam,  Br. 

ACIDUM  HYDROCHLORICUM  DILUTUM.  U.S.y  Br.   Diluted 

Hydrocldoric  Acid. 

(XC'I-DCM  HY-DBO-CHLO'BI-CfM  DI-LU'TfM.) 

Acidum  Kariaticam  Dilatam,  Pharm.  1870;  Acide  chlorbrdriqaedila^,  Fr.;  Verdlinnte  Salx- 
saure.  G. 

"  Hydrochloric  Acid,  six  parts  [or  five  and  one-half  fluidounces] ;  Distilled 
Water,  thirteen  parts  [or  fourteen  fluidounces].  Mix  the  acid  with  the  water,  and 
preserve  the  product  in  glass  stoppered  bottles."  U.  S. 

"Take  of  Hydrochloric  Acid  eight  fluidounces  [Imp.  measure];  Distilled  Water  a 
gufficitncy.  Dilute  the  Acid  with  16  fluidounces  [Imp.  meas.]  of  the  water;  then  add 
more  water,  so  that,  at  a  temperature  of  60°,  it  shall  measure  26i  fluidounces  [Imp. 
meas.].  Or,  as  follows  :  Take  of  Hydrochloric  Acid  3060  grains;  Distilled  Water  a 
sufficiency.  Weigh  the  Acid  in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on 
the  neck,  is  one  pint  [Imp.  meas.];  then  add  Distilled  Water  uutil  the  mixture,  at 
60°  temperature,  after  it  has  been  shaken,  measures  a  pint  [Imp.  meas.]."  Br. 

The  existing  U.S.  formula  differs  from  that  of  1870  in  yielding  a  diluted  hydro- 
chloric acid,  which  contains  about  twelve  per  cent,  more  officinal  acid  than  the  older 
preparation  did.  The  change  was  made  in  order  that  the  diluted  mineral  acids 
might  have  a  uniform  strength  (ten  per  cent  of  absolute  acid).  It  is  important  to 
bear  this  fact  in  mind  in  prescribing,  although  the  difference  is  not  sufficient  to 
render  ihe  present  strength  dangerous.  "  Diluted  Hydrochloric  Acid  contains  ten 
per  cent,  of  absolute  hydrochloric  acid.  It  has  the  sp.  gr.  1  049,  and  should  respond  to 
the  same  reactions  and  tests  as  Hydrochloric  Acid.  To  neutralize,  728  Gm.  should 
require  20  C.c.  of  the  volumetric  solution  of  soda."    U.  S. 

The  British  preparation  has  the  sp.  gr.  1-052.  "345  grains  by  weight  (6 
fluidrachms)  require  for  neutralization  1000  grain-measures  of  the  volumetric  solur 
tion  of  soda,  corresponding  to  1058  per  cent,  of  real  acid.  Six  fluidrachms  [Imp. 
meas.]  contain  one  eq.  or  365  grains  of  hydrochloric  acid,  HCl."  Br.  The  extreme 
precision  of  the  British  formula,  though  no  doubt  useful  when  the  diluted  acid  is 
used  as  a  test,  is  quite  unnecessary  in  a  therapeutical  point  of  view. 

For  medical  properties  and  uses,  see  Acidum  Hydrochloricum.  The  dose  of  the 
diluted  acid  is  from  fifteen  to  thirty  minims  (095-1  9  C.c),  to  be  taken  in  water  or 
other  convenient  vehicle. 
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Pharm.  Uses.  In  preparing  Ferri  et  Quiniae  Citras.  Br. 

Off.  Prep.  Liquor  Morphiae  Hydrochloratis,  Br.;  Liquor  Stryclaniae,  Br.;  Mor- 
phias Hydrochloras,  Br. 

ACIDUM  HYDROCYANICUM  DILUTUM.   U.S.,  Br.   Diluted 
Hydrocyanic  Acid.   Prussic  Acid.    Cyanhydric   Acid. 

(Ag'l-DUM  HY-DRO-CY-Xn'I-CIjM  DI-LU'TUM.) 

*'  A  liquid  composed  of  2  per  cent,  of  Absolute  Hydrocyanic  Acid  [HON ;  27 
— HC,N  ;  27]  and  98  per  cent,  of  Alcohol  and  Water."    U.  S. 

Acidum  Hydrocyanatum  s.  Borussicum ;  Acide  cyanhydrique,  ou  hydrocyanique,  Fr.;  Cyanwas- 
8erst"ff-Saure ;  Blausaure,  G. 

"  Ferrocyanide  of  Potassium,  in  coarse  powder,  tweniy  parts  [or  four  ounces 
av.] ;  Sulphuric  Acid,  fifteen  farts  [or  one  and  a  half  fluidounces] ;  Diluted 
Alcohol,  sixty  parts  [or  twelve  and  a  half  fluidounces]  ;  Water,  Distilled  Water, 
each,  a  sufficient  quantity  [q.  s.].  Place  the  Ferrocyanide  of  Potassium  in  a  tubu- 
lated retort,  and  add  to  it  forty  parts  [or  eight  fluidounces]  of  water.  Connect 
the  neck  of  the  retort  (which  is  to  be  directed  upward),  by  means  of  a  bent  tube, 
with  a  well  cooled  condenser,  the  delivery  tube  of  which  terminates  in  a  receiver 
surrounded  with  ice-cold  water,  and  containing  sixty  parts  [or  twelve  and  a  half 
fluidounces]  of  Diluted  Alcohol.  All  the  joints  of  the  apparatus,  except  the  neck 
of  the  receiver,  having  been  made  air-tight,  pour  into  the  retort,  through  the  tubu- 
lure,  the  Sulphuric  Acid  previously  diluted  with  an  equal  weight  [or  three  fluid- 
ounces]  of  Water.  Agitate  the  retort  gently  and  then  heat  it,  in  a  sand-bath, 
until  the  contents  are  in  brisk  ebullition,  and  continue  the  heat  regularly  until  there 
is  but  little  liquid  mixed  with  the  saline  mass  remaining  in  the  retort.  Detach  the 
receiver,  and  add  to  its  contents  so  much  distilled  water  as  may  be  required  to  bring 
the  product  to  the  strength  of  two  per  cent,  of  absolute  hydrocyanic  acid  if  tested 
by  the  method  of  assay  given  in  the  note."  (See  page  73.) 

"  Diluted  Hydrocyanic  Acid  may  be  prepared,  extemporaneously,  in  the  following 
manner :  Take  of  Cyanide  of  Silver  six  jyarts  [or  fifty  and  a  half  grains] ;  Hy- 
drochloric Acid  five  parts  [or  thirty-seven  minims];  DhtiWcd  Water  fifty-five  parts 
[or  one  fluidounce].  Mix  the  Hydrochloric  Acid  with  the  Distilled  Water,  add  the 
Cyanide  of  Silver,  and  shake  the  whole  together  in  a  glass-stoppered  bottle.  When 
the  precipitate  has  subsided,  pour  off  the  clear  liquid."    Cf.  S. 

"  Take  of  yellow  Prussiate  of  Potash  two  ounces  and  a  quarter  [avoirdupois]  ; 
Sulphuric  Acid  one  fluidounce  [Imperial  measure]  ;  Distilled  Water  thirty  fluid- 
ounces  [Imp.  meas.],  or  a  sufficiency.  Dissolve  the  Prussiate  of  Potash  in  ten 
[fluid]ouflce3  of  the  Water,  then  add  the  Sulphuric  Acid  previously  diluted  with 
four  [fluid]ounces  of  the  Water  and  cooled.  Put  the  solution  into  a  flask  or  other 
suitable  apparatus  of  glass  or  earthenware,  to  which  are  adapted  a  condenser  and  a 
receiver  arranged  for  distillation,  and  having  put  eight  [fluid]ounces  of  Distilled 
Water  into  the  receiver,  and  provided  efficient  means  for  keeping  the  condenser  and 
receiver  cold,  apply  heat  to  the  flask  until  by  slow  distillation  the  liquid  in  the  re- 
ceiver is  increased  to  seventeen  [fluid]ounces.  Add  to  this  three  [fluid]ounces  of 
the  Distilled  Water,  or  as  much  as  may  be  sufficient  to  bring  the  acid  to  the  re- 
quired strength,  so  that  one  hundred  grains  (or  110  minims)  of  it,  precipitated  with 
a  solution  of  nitrate  of  silver,  shall  yield  ten  grains  of  dry  cyanide  of  silver."  Br. 

The  British  preparation  has  the  sp.  gr.  0-997.  If  270  grains  of  it  be  made 
alkaline  by  solution  of  soda,  they  will  require  1000  grain-measures  of  the  volumetric 
solution  of  nitrate  of  silver  to  be  added  before  a  permanent  precipitate  begins  to  form, 
corresponding  to  2  per  cent,  of  the  real  acid. 

When  ferrocyanide  of  potassium  is  decomposed  by  sulphuric  acid,  the  residue  in 
the  retort  is  .sulphate  of  potassium,  mixed  with  an  insoluble  compound  of  cyanide 
of  iron  and  cyanide  of  potassium  {Everitfs  Salt).  The  reaction  is  expressed  by 
the  followinji  equation : 

2(K,FeC6i\)  H-  SH^SO,  =  3K,S0,  +  2(KFeC3N3)  +  6HCN. 

Half  of  the  cyanogen  present  in  the  ferrocyanide  of  potassium  goes  to  form  the 
hydrocyanic  acid,  while  the  other  half  remains  in  the  white  residue.     Everitt's  salt, 
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so  named  from  its  discoverer,  is  a  yellowish  white  powder.  Like  ferrocyanide  of 
potassium,  it  is  a  double  cyanide  of  iron  and  potassium,  but  of  different  molecular 
ratio.  As  it  appears  in  practice,  it  is  apt  to  be  greenish,  owing  probably  to  the 
presence  of  a  little  Prussian  blue. 

An  excess  of  sulphuric  acid,  or  the  use  of  concentrated  acid,  would  endanger  the 
production  of  hydrocyanic  acid,  as  this  is  decomposed  by  strong  sulphuric  acid, 
with  the  formation  of  carbon  monoxide  (CO)  and  ammonium  sulphate.  The  propor- 
tion of  the  acid  should  not  exceed  three-fourths  of  the  weight  of  the  ferrocyanide. 
In  relation  to  the  most  convenient  method  of  bringing  the  hydrocyanic  acid  to  the 
standard  strength,  and  to  some  other  points  in  its  preparation  by  the  officinal 
formula,  see  Prof.  Procter's  paper,  A.  J.  P.,  xix.  259. 

lu  the  U.  S.  process  for  obtaining  hydrocyanic  acid  extemporaneously,  the  react- 
ing materials  are  single  molecules  respectively  of  cyanide  of  silver  and  hydrochloric 
acid.  These,  by  double  decomposition,  generate  hydrocyanic  acid,  which  dissolves 
in  the  water,  and  chloride  of  silver,  which  subsides,  and  from  which  the  acid  is 
poured  off  when  clear.  (See  Argenti  Cyanidum?)  The  extemporaneous  process 
is  useful  to  country  practitioners,  because  the  acid  will  not  generally  keep.  A  por- 
tion of  hydrocyanic  acid,  if  purchased  by  a  practitioner,  may  spoil  on  his  hands 
before  he  has  occasion  to  use  it ;  but  if  he  supply  himself  with  cyanide  of  silver, 
he  may  readily  at  any  moment  prepare  a  small  portion  of  the  acid,  by  following  the 
directions  of  the  formula. 

It  will  be  observed  that  a  change  has  been  made  in  the  process  of  the  Pharma- 
copoeia of  1880,  in  the  substitution  of  diluted  alcohol  for  the  distilled  water  formerly 
used  as  the  solvent  for  the  hydrocyanic  acid.  This  is  in  acc-ordance  with  the  views 
of  Gault  and  others,  who  assert  that  greater  stability  is  thus  secured. 

Another  process  for  obtaining  medicinal  hydrocyanic  acid,  proposed  by  Dr.  Gark, 
and  adopted  by  Mr.  Laming,  is  by  the  reaction  of  tartaric  acid  on  cyanide  of  potas- 
sium in  solution.  Laming's  formula  is  as  follows.  Dissolve  twenty-two  grains  of 
the  cyanide  in  six  fluidrachms  of  distilled  water,  and  add  fifty  grains  of  crystallized 
tartaric  acid,  dissolved  in  three  fluidrachms  of  rectified  spirit  Crystallized  bitar- 
trate  of  potassium  precipitates,  and  each  fluidrachm  of  the  clear  decanted  liquor 
contains  one  grain  of  pure  hydrocyanic  acid.  Dr.  Pereira  considered  this  process 
to  have  several  advantages,  but  very  properly  objected  to  it  on  account  of  the  trouble 
and  expense  of  obtaining  the  cyanide  of  potassium  pure,  and  its  liability  to  undergo 
spontaneous  decomposition.  (See  PotatsU  Cyanidum.)  This  difficulty  may,  accord- 
ing to  Mr.  B.  S.  Proctor,  be  remedied  by  substituting  the  double  cyanide  of  zine 
and  potassium,  a  cheap  and  stable  salt,  which  even  in  solution  may  be  kept  without 
change  almost  indefinitely.  He  proposes  the  following  formula  as  yielding  an  acid 
of  officinal  strength.  Water  1  ounce ;  cyanide  of  zinc  and  potassium  22  grains ; 
tartaric  acid  40  grains.  Dissolve  the  cyanide  in  water,  add  the  acid,  and  allow  the 
precipitate  to  subside;  decant  the  clear  liquid.  {P.J.  Tr.,  Sept.  1874.) 

The  processes,  thus  far  given,  are  intended  to  furnish  a  dilute  hydrocyanic  acid 
for  medicinal  purposes.  The  methods  of  obtaining  the  anhydrous  acid  are  different. 
Vauquelin's  process  for  the  anhydrous  acid  is  to  pass  a  current  of  hydrosulphuric 
acid  gas  over  cyanide  of  mercury  contained  in  a  glass  tube,  connected  with  a  re- 
ceiver kept  cold  by  a  freezing  mixture  of  ice  and  salt.  The  first  third  only  of  the 
tube  is  filled  with  cyanide;  the  remaining  two-thirds  being  occupied,  half  with  car- 
bonate of  lead,  and  half  with  chloride  of  calcium ;  the  carbonate  being  intended 
to  detain  the  hydrosulphuric  acid  gas,  the  chloride  to  separate  water. 

The  process  of  Wbhler  for  the  anhydrous  acid  is  the  following.  The  cyanide  of 
potassium  selected  is  a  black  cyanide,  formed  by  fusing  together,  in  a  covered  cruci- 
ble, 8  parts  of  dry  ferrocyanide,  3  of  ignited  cream  of  tartar,  and  1  of  charcoal  in 
fine  powder.  The  cyanide,  while  still  warm,  is  exhausted  by  6  parts  of  water ;  and 
the  clear  solution,  placed  in  a  retort,  is  decomposed  by  cold  diluted  sulphuric  acid, 
gradually  added.  The  hydrocyanic  acid  is  condensed  first  in  a  U-tube,  containing 
chloride  of  calcium  and  surrounded  with  ice-cold  water,  and  afterwards  in  a  small 
bottle,  connected  with  the  U-tube  by  a  narrow  tube,  and  immersed  up  to  the  neck  in 
a  mixture  of  ice  and  salt.     After  the  acid  has  been  condensed  and  dehydrated  ia 
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the  U-tube,  the  cold  water  surrounding  it  is  withdrawn  by  a  siphon,  and  replaced 
by  water  at  a  temperature  between  29-4:°-32-2°  C.  (85°-90°  F.),  whereby  the 
anhydrous  acid  is  made  to  distil  over  into  the  small  bottle. 

M.  Bcrthelot  has  made  hydrocyanic  acid  synthetically.  He  first  prepares,  by  a 
direct  synthesis  of  its  elements,  acetylene  (C^Hj),  a  hydrocarbon  remarkable  for  its 
chemical  activity.  He  then  mixes  vapors  of  acetylene  with  pure  nitrogen,  passes  a 
series  of  electric  discharges  from  a  Ruhmkorff  coil  through  the  mixture,  and,  when 
the  odor  of  prussic  acid  is  perceptible,  agitates  with  a  solution  of  potassa  to  get  the 
fixed  cyanide.  (Journ.  de  Pharni.,  April,  1869.) 

Properties  of  the  Medicinal  Acid.  Diluted  hydrocyanic  acid,  of  the  proper 
medicinal  strength,  is  a  transparent,  colorless,  volatile  liquid,  possessing  a  smell 
resembling  that  of  peach  kernels,  and  a  taste  at  first  cooling  and  afterwards  some- 
what irritating.  It  imparts  a  slight  and  evanescent  red  color  to  litmus.  If  it 
uddens  litmus  strongly  and  permanently,  some  acid  impurity  is  present.  It  loses 
strength  rapidly  in  open  vessels.  It  is  not  reddened  by  the  iodo-cyanide  of  potas- 
sium and  mercury.  The  non-action  of  this  test  shows  the  absence  of  contaminating 
acids,  which,  if  present,  would  decompose  the  test,  and  give  rise  to  the  red  iodide 
of  mercury.  The  red  color  produced  when  picrate  of  ammonia  is  added  to  a 
solution  of  an  alkaline  cyanide  and  heated  has  been  proposed  as  a  test  for  prussic 
acid.  (P.  Guyot,  JV.  R.,  May,  1877.)  It  is  liable  to  undergo  decomposition  if  ex- 
posed to  the  light,  but  is  easily  kept  in  a  bottle  covered  with  black  paint  or  black 
paper.  "  On  being  heated  it  is  completely  volatilized.  If  to  the  acid,  rendered 
alkaline  by  potassa,  a  little  ferrous  sulphate  and  ferric  chloride  be  added,  and  the 
mixture  be  acidulated  with  hydrochloric  acid,  a  blue  precipitate  will  make  its  ap- 
pearance." U.S.  From  experiments  carefully  conducted  by  MM.  Bussy  and  Bui- 
gnet,  it  appears  that,  when  the  alteration  in  the  acid  under  the  influence  of  light  has 
begun,  it  will  afterward  go  on  very  rapidly  in  the  dark ;  and  that,  after  exposure  for 
a  certain  time  to  the  light,  though  no  alteration  may  be  apparent,  an  influence  has 
nevertheless  been  exerted  which  disposes  to  change,  and  promotes  decomposition 
even  in  the  absence  of  light.  Hence  the  necessity  of  immediately  enclosing  the 
acid  in  bottles  from  which  the  light  is  excluded.  (Journ.  de  Pharm.,  1863,  p. 
475.)*  Experience  has  shown  that  it  is  best  preserved  in  cork-stopped  bottles 
of  amber  glass ;  when  glass  and  rubber  stoppers  were  used,  decomposition  frequently 
took  place  rapidly.  Its  most  usual  impurities  are  sulphuric  and  hydrochloric  acids; 
the  former  of  which  may  be  detected  by  chloride  of  barium,  which  will  produce 
a  precipitate  of  sulphate  of  barium;  and  the  latter  by  precipitating  with  nitrate  of 
silver,  when  so  much  of  the  precipitate  as  may  be  chloride  of  silver  will  be  insol- 
uble in  boiling  nitric  acid,  while  the  cyanide  of  silver  is  readily  soluble.     The  pres- 

*  Anhydrous  hydrocyanic  acid  sometimes  undergoes  an  apparently  spontaneous  moleculnr  change 
by  which  it  is  converted  into  a  black  solid  body,  which  was  supposed  to  he  p((riici/nno<je7i  {Cs^s),  or 
its  compounds.  This  change  takes  place  more  slowly  in  watery  solutions  of  the  acid,  which  are 
converted  into  a  black  liquid;  and  it  is  only  in  a  state  of  extreme  dilution,  when,  for  example, 
water  contains  not  more  than  one  per  cent,  of  the  acid,  that  it  is  altogether  prevented.  It  some- 
times takes  place  in  the  officinal  diluted  acid  ;  and  Prof.  Procter  exhibited  a  bottle,  which  had  been 
most  carefully  closed,  and  kept  excluded  from  the  light,  and  in  which,  nevertheless,  the  acid  had 
become  as  black  as  ink.  The  cause  of  this  phenomenon  remained  long  unknown  :  some  years  ago 
M.  B.  Millon  satisfied  himself,  by  experiment,  that  the  real  agency  was  the  presence  of  ammonia, 
which  may  sometimes  operate  even  through  the  air.  It  has  also  been  asserted  that  the  cause  of 
the  decomposition  is  the  presence  of  a  microscopic  plant.  {Journ.  de  Pharm.,  1862,  p.  48.)  The  pre- 
servative influence  of  a  little  sulphuric  acid  in  the  diluted  hydrocyanic  acid  would  be  thus  explained; 
and  it  is  not  impossible  that  the  greater  res.istance  offered  to  the  change  by  the  preparation  made 
by  the  oflioinal  process,  in  which  sulphuric  acid  is  used,  than  by  the  others,  may  be  owing  to  the 
influence  of  this  acid,  either  passing  over  with  its  vapor,  or  acting  on  the  acid  vapor  before  it  leaves 
the  retort.  An  important  practical  inference  from  all  this  is  the  necessity  of  providing,  as  far  as 
possible,  that  ammonia  should  in  no  manner  have  access  to  the  acid,  during  or  after  its  prepara- 
tion. The  eff'ect  of  ammonia  in  inducing  changes  in  dilute  hydrocyanic  acid  is  denied  by  Pettit 
{A.J.  P.,  1873.)  Mr.  Rimmington  a,sserts  that  hydrocyanic  acid  acts  upon  the  alkali  of  some  va- 
rieties of  glass.  Mr.  Siebold,  who  has  confirmed  this,  declares  that  the  addition  of  hydrochloric 
acid  is  perfectly  useless  as  a  preservative,  except  when  the  prussic  acid  is  kept  in  bottles  which 
yield  the  alkali.  {Pharm.  Journ.,  Sept.  1874.)  MM.  Lescolm  and  Rigaut  {Comptes-Iiendus,  Aug.  4, 
1879)  state  that  pure  hydrocyanic  acid  can  be  preserved  for  a  long  time;  that  the  presence  of 
ammonium  cyanide  and  water  induces  the  formation  of  the  solid  black  substance  azidmin,  or  a  trace 
of  potassium  cyanide  brings  about  this  decomposition  even  in  the  absence  of  water. 
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ence  of  these  acids,  in  slight  amount,  is  injurious  only  by  rendering  uncertain  the 
strength  of  the  medicinal  acid,  as  ascertained  by  its  saturating  power.  It  is  now 
generally  acknowledged  that  mineral  acids  prevent  the  deterioration  of  the  dilute 
prussic  acid.  But  the  presence  of  a  mineral  acid  is  not  neces.sary  for  its  pres- 
ervation ;  for  Dr.  Christison  has  known  the  medicinal  acid  from  ferrocyanide  of 
potassium  to  keep  perfectly  well,  although  nitrate  of  barium  did  not  produce  the 
slightest  muddiness.  Nevertheless  it  has  been  recently  shown  that  much  of  the  acid 
as  kept  in  the  drug-stores  is  often  below  the  officinal  strength.  Various  remedies 
have  been  proposed.  (P.J.  Tr.,  July,  1871;  Feb.  1, 1874;  Sept.  1874.)  One  of 
these  is  to  reduce  the  strength  to  one-tenth  per  cent.,  this  weak  solution  being  said 
not  to  undergo  change.  In  our  experience  a  one  per  cent,  acid  retained  its  proper- 
ties through  very  severe  tests  of  exposure.'  Mr.  John  Williams  has  found  in  a  series 
of  experiments  that  the  addition  of  20  per  cent,  of  glycerin  has  a  very  pronounced 
influence  in  preventing  deterioration.  (^P.J.  TV.,  Sept.  1874;  Sept.  1875.)  If  lead 
be  present  in  prussic  acid,  it  may  be  detected  by  liydrosulphuric  acid  gas,  which  will 
cause  a  blackish  precipitate.  Hydrocyanic  acid  is  incompatible  with  nitrate  of  silver, 
the  salts  of  iron  and  copper,  and  most  of  the  salts  of  mercury.  According  to  the 
experiments  of  Prof.  Fitickiger  (J..  J.  P.,  Dec.  1872),  it  does  not  form  salts  with  the 
alkaloids. 

Formerly  the  medicinal  acid  was  of  different  strengths,  as  ordered  by  the  different 
pharmaceutical  authorities ;  but  happily  the  U.  S.  and  Br.  Pharmacopceias  conform 
in  this  important  point.  At  one  time  its  strength  was  indicated  by  its  specific  gravity, 
which  is  lower  in  proportion  as  it  is  stronger ;  but  this  unprecise  mode  of  estimate  is 
not  now  relied  on;  and,  though  the  British  Pharmacopoeia  gives  the  sp.  gr.  of  its 
dilute  acid  at  0-997,  both  Pharmacopceias  give  quantitative  tests  as  indices  of  the 
strength.  "  13-5  Gm.,  diluted  with  30  C.c.  of  water,  and  mixed  with  enough  of  an 
aqueous  suspension  of  magnesia  to  make  the  mixture  quite  opaque,  and  afterward 
with  a  few  drops  of  solution  of  chromate  of  potassium,  should  require  50  C.c.  of  the 
volumetric  solution  of  nitrate  of  silver,  before  the  red  color  caused  by  the  latter  ceases 
to  disappear  on  stirring"  (corresponding  to  the  presence  of  two  per  cent,  of  absolute 
hydrocyanic  acid).  U.  S.  This  method  of  assay  is  based  upon  Pappenheim's  pro- 
cess for  the  determination  of  hydrocyanic  acid  in  bitter  almond  water,  as  described 
by  Vielhaber  in  Archiv  d.  Pharm.,  1878,  p.  408;  the  addition  of  an  alkali  to  a 
solution  of  hydrocyanic  acid,  previous  to  titration,  not  only  prevents  the  vola- 
tilization of  the  acid,  but,  as  has  been  shown  by  Siebold,  the  double  cyanides  of  silver 
with  the  alkali  metals  are  very  permanent;  the  use  of  chromate  of  potassium  as  an 
indic-ator,  whereby  a  red  color,  due  to  a  combination  of  the  chromic  acid  with  the 
silver,  is  produced,  is  highly  recommended.  The  Br.  Pharmacopoeia  directs  that 
270  grains  of  it,  when  treated  with  solution  of  soda  in  excess,  shall  require  the  addi- 
tion of  1000  grain-measures  of  tbe  volumetric  solution  of  nitrate  of  silver,  before  a 
permanent  precipitate  begins  to  form.  To  explain  this  test  it  is  necessary  to  notice 
that  cyanide  of  silver,  though  itself  insoluble,  is  rendered  soluble  by  combining  with 
cyanide  of  sodium,  in  the  proportion  of  one  molecule  of  each.  When,  therefore, 
the  diluted  hydrocyanic  acid  is  converted,  by  the  addition  of  soda,  into  cyanide  of 
sodium,  no  permanent  precipitate  will  begin  to  appear,  upon  the  addition  of  nitrate 
of  silver,  until  more  than  sufficient  cyanide  of  silver  is  produced  to  form  the  soluble 
compound  referred  to,  which  happens  when  one-half  of  the  cyanide  of  sodium  lias 
been  converted  into  cyanide  of  silver.  An  acid  of  the  strength  indicated  by  either 
of  these  methods  contains  two  per  cent,  of  anhydrous  acid.  The  test  of  entire  solu- 
bility in  boiling  nitric  acid,  applied  to  the  precipitate  obtained  by  nitrate  of  silver, 
is  intended  to  verify  its  nature;  for,  if  the  hydrocyanic  acid  contain  hydrochloric 
acid,,  part  of  this  precipitate  would  be  chloride  of  silver,  not  soluble  in  the  boiling 
acid.  Scheele's  medicinal  hydrocyanic  acid  contains  about  5  per  cent,  of  anhydrous 
acid  ;  and,  therefore,  two  minims  of  it  are  equal  to  five  of  the  U.  S.  acid.  The  use 
of  Scheele's  acid  should  be  discouraged  as  unnecessary  and  very  dangerous. 

MM.  Fordos  and  Gelis  have  proposed,  as  a  test  of  the  strength  of  the  compounds 
containing  cyanogen,  an  alcoholic  solution  of  iodine  of  known  strength ;  as,  for  exam- 
ple, three  grains  to  the  fluidouncc.     The  test-solution  is  added,  drop  by  drop,  to  the 
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cyanogen  compound,  until  a  permanent  yellowish  tinge  is  produced.  The  iodine 
unites  with  the  cyanogen,  and  with  the  substance  in  combination  with  the  cyanogen, 
in  the  ratio  of  their  several  equivalents ;  and  hence  the  cyanogen  present  is  easily 
calculated  from  the  proportion  of  iodine  expended  in  uniting  with  it.  This  test  is 
commended  for  its  accuracy  by  Mr.  James  lloberton,  of  Manchester,  Eng.  (See  A. 
J.  P.,  1853,  p.  551.)  A.  Link  and  K.  Moeckel  {Zeitsch.  f.  Analyt.  Chem.,  1878, 
p.  455)  made  a  series  of  experiments,  and  showed  that  the  most  delicate  test  for 
hydrocyanic  acid  was  that  of  sulphocyanate  of  iron.   (^A.  J.  P.,  1879,  p.  86.) 

Properties  of  the  Anhydrous  Acid.  Hydrocyanic  acid,  perfectly  free  from  water, 
is  a  colorless,  transparent,  inflammable  liquid,  of  extreme  volatility,  boiling  at  27° 
C.  (80°  F.),  and  congealing  at— 15°  C.  (5°  F.).  Its  sp.gr.  as  a  liquid  is  0-6909,  at 
the  temperature  of  18°  C.  (64°  F.)  ;  and  as  a  vapor  0-9423.  Its  taste  is  at  first 
cooling,  then  burning,  with  an  after-taste  in  the  throat  like  that  of  bitter  almonds ; 
but,  from  its  extremely  poisonous  nature,  it  must  be  tasted  with  the  utmost  caution. 
Its  odor  is  so  strong  as  to  produce  immediate  headache  and  giddiness;  and  its  vapor 
so  deleterious  that  the  smallest  portion  of  it  cannot  be  inhaled  without  the  greatest 
danger.  Both  water  and  alcohol  dissolve  it  readily.  It  is  much  more  prone  to 
undergo  decomposition  than  the  dilute  acid.  In  the  course  of  a  few  hours  it  some- 
times begins  to  assume  a  reddish  brown  color,  which  becomes  gradually  deeper,  till 
at  length  the  acid  is  converted  into  a  black  liquid,  which  exhales  a  strong  smell  of 
ammonia.  It  is  a  very  weak  acid  in  its  chemical  relations,  and  reddens  litmus  but 
slightly.  It  does  not  form  solid  compounds  with  metallic  oxides,  but  a  cyanide  of 
the  metal,  the  elements  of  water  being  exhaled.  According  to  Sobero,  hydrocyanic 
acid  is  generated,  in  sensible  quantities,  by  the  action  of  weak  nitric  acid  on  the 
volatile  oils  and  resins.  Wohler  aflBrmed  in  1828  that  picric  acid  when  treated  with 
baryta- water  yields  it ;  and  Julius  Post  and  H.  Hiibner  have  found  that  nitro- 
benzol  and  dinitrobcnzol  also  do  so  when  treated,  the  former  with  fusing  potassa,  the 
latter  with  boiling  dilute  solution  of  potassa.  It  has  also  been  formed  by  the  slow 
action  of  carbonate  of  potassium  on  tincture  of  hyoscyamus,  given  together  as  a 
medicine.  (Dr.  J.  T.  Plummer,  of  Indiana,  A.  J.  P.,  xxv.  513.)  Though  a  product 
of  art,  it  exists  in  some  plants,  and  is  generated  by  reaction  between  the  constituents 
of  many  vegetable  products  upon  contact  with  water.  These  principles  are  usually 
amygdalin  and  emulsin,  but  according  to  Peekholt  the  root  of  Maniliot  utitissima 
copiously  generates  hydrocyanic  acid  with  water,  although  he  was  unable  in  15  analyses 
to  find  amygdalin  in  it.  (A.  J.  P.,  Oct.  1872.)     (See  Amygdaht  Amara.)* 

Composition.  Hydrocyanic  acid  consists  of  the  atomic  group  cyanogen  26, 
and  one  atom  of  hydrogen  1  =  27  ;  or,  in  volumes,  of  one  volume  of  cyanogen  and 
one  of  hydrogen  without  condensation,  its  formula  being  HCN  or  HCy.  Ci/anogen 
(Cy)  is  a  colorless  gas,  of  a  strong  and  penetrating  smell,  inflammable,  and  burning 
with  a  beautiful  bluish  purple  flame.  Its  sp.  gr.  is  1*8157.  It  was  discovered  in 
1815  by  Gay-Lussac,  who  viewed  it  as  a  compound  radical,  which,  when  combined 
with  hydrogen,  becomes  hydrocyanic  acid.  Hydrocyanic  acid,  in  a  dilute  state,  was 
discovered  in  1780  by  Scheele,  who  correctly  stated  its  elements  to  be  carbon,  nitro- 
gen, and.  hydrogen  ;  but  the  peculiar  way  in  which  they  are  combined  was  first 
pointed  out  by  Gay-Lussac,  by  whom  also  the  anhydrous  acid  was  first  obtained. 

Medical  and  Toxical  Properties.  Hydrocyanic  acid  is  one  of  the  most  deadly 
poisons  known,  and  frequently  exceedingly  rapid  in  its  action.  According  to 
Dr.  Christison,  a  grain  and  a  half  of  the  anhydrous  acid  is  capable  of  producing 
death  in  the  human  subject.  One  or  two  drops  of  the  pure  acid  are  sufficient  to 
kill  a  vigorous  dog  in  a  few  seconds.  Sometimes  death  occurs  almost  instanta- 
neously. Usually,  however,  three  stages  of  the  poisoning  are  manifest :  a  first 
very  brief  one  of  diflBcult  respiration,  slow  cardiac  action,  and  disturbed  nervous  ac- 
tion ;  a  second  violent  convulsive  stage,  with  dilated  pupils,  vomiting,  often  loud 

*  It  has  been  proposed  to  employ  solutions  of  these  vegetable  products  for  the  extemporaneous 
preparation  of  hydrocyanic  acid,  and  in  the  Swedish  Pharmacopoeia  the  Emulaio  Hydrooiimtatn  has 
replaced  entirely  the  dilute  prussic  acid.  An  emulsion  is  first  made  of  .3  parts  of  sweet  almonds,  2 
of  sugar,  and  24  of  water.  To  80  parts  of  this  emulsion  is  added  one  part  of  amygdalin.  In  iin 
hour  the  mixture  is  ready  for  use  ;  one  ounce  of  it  contains  one-third  of  a  grain  of  anhydrous  acid. 
Dose,  one  to  two  teaspoonfuls.  {Nat.  Med.  Journ.,  July,  1871.) 
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cries,  unconsciousness,  etc. ;  and  a  third  closing  period  of  asphyxia,  collapse,  and  paral- 
ysis, sometimes  interrupted  by  convulsions.  When  smaller  doses  are  ingested,  the 
symptoms  come  on  more  slowly,  but  are  similar  to  those  just  described,  and  when 
paralysis  is  developed  it  affects  both  motility  and  sensation.  A  peculiar  bloated 
look  of  the  deeply  suffused  face  and  neck,  with  frothing  at  the  mouth,  occur- 
ring along  with  the  symptoms  previously  described,  is  almost  pathognomonic  of  the 
poisoning.  The  odor  of  hydrocyanic  acid  is  sometimes  very  strong,  and  should  always 
be  searched  for  about  the  mouth.  It  is  very  important  as  an  aid  in  the  diagnosis, 
but  is  certainly  not  always  present.  Death  is  usually  the  result  of  asphyxia,  pro- 
duced by  a  direct  paralyzant  adtion  of  the  poison  upon  the  respiratory  centres.  The 
poison  appears  also  to  have  a  direct  paralyzing  action  upon  the  heart,  and  sometimes 
to  produce  fatal  syncope.  The  post-mortem  appearances  are  glistening  and  staring 
expression  of  the  eyes  ;  gorged  state  of  the  venous  system  with  fluid,  dark,  or 
bluish-black  blood,  especially  of  the  veins  of  the  brain  and  spinal  marrow ;  and  some- 
times redness  of  the  internal  coat  of  the  stomach.  The  lungs  are  sometimes  nat- 
ural, at  other  times  turgid  with  blood.  When  the  death  has  been  very  rapid,  all  of  the 
blood  may  be  found  of  a  bright  arterial  hue.  After  a  slow  death  the  blood  is  cyanotic. 
It  is  rarely  true  that  all  of  the  muscles  are  insensible  to  the  galvanic  current.  If 
the  autopsy  be  not  too  long  deferred,  the  odor  of  the  acid  is  generally  perceptible  when 
the  cadaver  is  opened.  The  odor  after  nitrobenzol  poisoning  resembles  very 
closely  that  of  the  acid,  but  it  is  aflirmed  that  the  diagnosis  can  be  made  by  leav- 
ing the  opened  body  exposed,  when  the  smell  of  the  acid  will  disappear,  and  that  of 
the  nitrobenzol  remain.  Notwithstanding  the  tremendous  energy  of  this  acid  as  a 
poison,  it  has  been  ventured  upon  in  a  dilute  state  as  a  sedative,  anodyne,  and  anti- 
spasmodic. Though  occasionally  employed  as  a  remedy  prior  to  1817,  it  did  not 
attract  very  much  attention  until  that  year,  when  Magendie  published  his  observa- 
tions on  its  use  in  diseases  of  the  chest,  and  recommended  it  to  the  profession. 
When  given  in  medicinal  doses  gradually  increased,  it  produces  the  following  symp- 
toms in  different  cases :  peculiar  bitter  taste  ;  increased  secretion  of  saliva  ;  irrita- 
tion of  the  throat ;  nausea ;  disordered  respiration ;  pain  in  the  head  ;  giddiness ; 
faintness  ;  obscure  vision  ;  and  tendency  to  sleep.  It  appears  to  have  a  special  ac- 
tion on  the  larynx  and  trachea.  (Dr.  Cogswell.^  The  pulse  is  sometimes  quickened, 
at  other  times  reduced  in  frequency.  It  has  been  extensively  used  in  complaints  of 
the  respiratory  organs,  but  later  experience  has  shown  that  it  has  but  little  virtue, 
except  in  the  quieting  of  cough.  Its  influence  upon  the  circulation  is  not  sufficiently 
pronounced  to  render  the  drug  of  any  value  as  an  arterial  sedative  in  acute  pulmonary 
or  other  inflammations.  In  phthisis  it  may  be  resorted  to  with  advantage  as  a  pal- 
liative for  the  cough.  In  various  other  affections  of  the  chest,  attended  with  dysp- 
noea or  cough,  such  as  asthma,  hooping-cough,  and  chronic  catarrh,  it  has  often 
been  decidedly  beneficial,  by  allaying  irritation  or  relaxing  spasm.  In  certain  affec- 
tions of  the  stomach,  characterized  by  pain  and  spasm,  and  sometimes  attended 
with  vomiting,  but  unconnected  with  inflammation,  and  in  similar  painful  affections 
of  the  bowels,  it  has  proved  beneficial  in  the  hands  of  several  practitioners.  In 
these  cases  it  probably  acts  locally  upon  the  nerve-endings  in  the  stomach  and  in- 
testines. It  has  been  used  with  asserted  good  results  in  the  paroxysmal  excitement 
of  mania.  {Ann.  de  Therap.,  1865,  p.  111.)  Sometimes  it  is  used  externally,  di- 
luted with  water,  as  a  wash  in  cutaneous  diseases.  The  late  Dr.  A.  T.  Thomson 
insisted  particularly  on  its  efficacy  in  allaying  the  itching  of  impetiginous  affections. 
The  dose  of  the  diluted  hydrocyanic  acid  is  from  two  to  four  drops  (0-12-0-24 
C.c),  dissolved  in  distilled  water,  or  mixed  with  gum-water  or  s^rup.  It  should  be 
administered  with  the  greatest  caution,  on  account  of  its  minute  dose,  and  its  vari- 
able strength  as  usually  found.  The  proper  plan,  therefore,  is  to  begin  with  a  small 
dose,  two  drops  for  example,  and  gradually  to  increase  the  quantity  until  some  ob- 
vious impression  is  produced.  On  account  of  the  rapidity  and  fugaciousness  of 
its  action,  it  .should  be  given  at  intervals  of  not  more  than  two  hours ;  indeed,  it  is 
very  improbable  that  the  largest  therapeutic  dose  of  the  substance  exerts  any  influ- 
ence whatever  upon  the  system  one  hour  after  its  ingestion.  If  giddiness,  weight 
at  the  top  of  the  head,  sense  of  tightness  at  the  stomach,  or  faintness  come  on,  its 
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use  should  be  discontinued.  In  all  cases  in  which  a  fresh  portion  of  medicine  is 
used,  the  dose  should  be  lowered  to  the  minimum  quantity,  lest  the  new  sample  should 
prove  stronger  than  that  previously  employed.  When  resorted  to  as  a  lotion,  from 
thirty  minims  to  a  fluidrachm  may  be  dissolved  in  a  fluidounce  of  distilled  water. 

Toxicology.  Hydrocyanic  acid  is  so  rapidly  fatal  as  a  poison  that  physicians 
have  seldom  an  opportunity  to  treat  its  effects.  Death,  if  it  occur  at  all,  usually 
takes  place  in  from  one  to  forty  minutes.  One  case  has,  however,  been  reported  in 
which  it  was  delayed  one  hour  and  a  quarter.  When  recovery  is  brought  about, 
the  symptoms  in  most  cases  abate  very  rapidly.  The  antidotes  and  remedies  most 
to  be  relied  on  are  chlorine,  ammonia,  cold  affusion,  and  artificial  respiration. 
Chlorine  in  the  form  of  chlorine-water,  or  weak  solutions  of  chlorinated  lime  or 
soda,  may  be  exhibited  internally,  or  applied  externally.  When  chlorine  is  not  at 
hand,  water  of  ammonia,  largely  diluted,  may  be  given,  and  the  vapor  arising  from 
it  cautiously  inhaled.  A  case  is  related,  in  the  Dublin  Med.  Journal  for  Nov.  1835, 
of  poisoning  by  this  acid,  in  which  the  diluted  aromatic  spirit  of  ammonia  applied 
to  the  mouth,  and  the  solid  carbonate  assiduously  held  to  the  nostrils,  produced 
speedy  and  beneficial  effects.  Cold  affusion  was  first  proposed  in  1828,  by  Herbst, 
of  Giittingen,  and  its  utility  was  subsequently  confirmed  by  Orfila.  Its  efficacy  is 
strongly  supported  by  experiments  performed  in  1839  by  Dr.  Robin.son  and  M. 
Lonyet,  who  quickly  resuscitated  rabbits,  apparently  dead  from  hydrocyanic  acid, 
by  pouring  on  their  heads  and  spines  a  stream  of  water  artificially  refrigerated.  In 
a  case  of  poisoning,  reported  by  Dr.  Christison  in  1850,  the  patient  recovered  under 
a  stream  of  cold  water  poured  upon  the  head  from  a  moderate  height.  In  another 
case,  reported  in  the  Lancet  in  1854,  in  which  the  largest  reported  quantity  was 
taken  to  be  followed  by  recovery  (2-4  grains  of  anhydrous  acid),  the  cold  water  douche 
was  the  principal  remedy.  (See  Am.  Journ.  Mud.  Sci,  July,  1854,  p.  27G.)  Messrs. 
T.  &  n.  Smith,  of  Edinburgh,  have  recommended  especially  as  an  antidote  for  the 
medicinal  acid  a  mixture  of  the  ferric  salts,  swallowed  after  a  solution  of  carbonate 
of  potassium.  So  soon  as  the  antidote  comes  in  contact  with  hydrocyanic  acid,  sul- 
phate of  potassium  is  formed,  and  the  poison  is  converted  into  Prussian  blue.  It  may 
be  prepared  extemporaneously,  by  adding  ten  grains  of  sulphate  of  iron,  and  a  drachm 
of  the  tincture  of  chloride  of  iron,  to  a  fluidounce  of  water  contained  in  one  vial, 
and  twenty  grains  of  carbonate  of  potassium  to  a  fluidounce  of  water  in  another 
vial.  The  patient  is  made  to  swallow  the  solution  of  carbonate  of  potassium,  and 
immediately  afterwards  the  mixed  ferruginous  solution.  This  quantity  is  estimated 
to  be  sufficient  to  render  insoluble  nearly  two  grains  of  the  anhydrous  acid.*  In 
one  instance  this  antidote  is  said  to  have  proved  very  effectual.  (/*.  J.  Tr.,  1865,  p. 
13!).)  Atropine  has  been  proposed  as  a  counter-poison,  on  the  grounds  of  its  physi- 
ological action,  and  of  experiments  made  with  it  on  the  lower  animals.  (See  A?n. 
Journ.  Med.  Sci.,  1868,  p.  577.)  It  has,  however,  been  shown  by  the  elaborate  ex- 
periments of  Keen  {Proc.  Phil.  Acad.  Nat.  Sci.,  1869),  of  Reese  (Am.  Journ. 
Med.  Sci.,  Jan.  1871),  and  of  Boehm  and  Knie  (Archiv  filr  Exper.  Path,  und 
Therap.,  Bd.  ii.),  to  be  of  little  or  no  antidotal  value  even  in  the  case  of  the  lower 
aniinals.     Morphine  has  also  been  supposed  to  be  antagonistic  to  hydrocyanic  acid. 

Tests.  After  suspected  death  from  poison,  it  is  sometimes  necessary  to  ascertain 
whether  the  event  was  caused  by  this  acid.  At  a  period  long  after  death,  it  would 
be  needless  to  search  for  so  volatile  a  poison  ;  but  it  has  been  recognized  three  weeks 
after  death,  in  a  case  reported  by  M.  Brame,  in  which  about  six  drachms  of  acid,  con- 

*  In  a  subsequent  communication  the  Messrs.  Smith  recommend  the  following  proportions.  Mix 
of  solution  of  perchloride  of  iron  {Br.)  .37  minims,  sulphate  of  iron,  as  pure  as  possible  and  in  fine 
crystals,  25  grains,  and  about  half  a  fluidounce  of  water.  Di.<solve  77  grains  of  crystallized  carbo- 
nate of  sodium  in  the  same  measure  of  water.  These  quantities  will  neutralize  between  150  and  200 
minims  of  the  medicinal  hydrocyanic'acid.  {P.J.  Tr.,  18f)5,  p.  147.)  Still  more  recently  the  authors 
projiose  to  substitute  magnesia  for  carbonate  of  sodium,  as  better  fitted  to  neutralize  any  consider- 
able quantity  of  gastric  acid  that  mi^ht  be  present.  The  following  is  the  formula  now  recom- 
mended. From  one  to  two  drachms  of  magnesia,  made  into  a  smooth  cream  with  water,  are  to  be 
first  administered,  and  then  1(5  minims  of  solution  of  perchloride  of  iron  {Br.)  and  12^  grains  of 
ferrous  sulphate  are  dissolved  in  water.  These  quantities  arc  calculated  for  100  minims  of  me- 
dicinal hydrocyanic  acid.  Should  more  than  this  be  supposed  to  have  been  taken,  the  ferruginous 
ingredients  must  be  increased  in  proportion,  but  not  the  magnesia.  {Ibid.,  1865,  p.  276.) 
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taining  between  8  and  9  per  cent,  of  anhydrous  acid,  had  been  swallowed.  The  best 
test  is  that  proposed  by  Liebig  in  1847,  consisting  in  the  change  of  the  hydrocyanic 
acid  into  sulphocjanate  of  ammonium,  which  salt  is  then  tested  with  a  ferric  salt. 
Two  drops  of  the  acid,  so  dilute  as  not  to  afford  the  least  blue  tint  with  the  salts 
of  iron,  upon  being  mixed  with  a  drop  of  ammonium  sulphydrate  (yellow  from 
dissolved  sulphur),  and  heated  upon  a  watch-glass  until  the  mixture  is  colorless, 
yield  a  solution  of  sulphocyanate  of  ammonium,  which  becomes  of  a  deep  blood- 
red  color  upon  the  addition  of  ferric  sulphate,  in  consequence  of  the  formation  of 
the  sulphocyanate  of  iron.  {Chem.  Gaz.,  April  1,  1847;  from  Liebig's  Annalen.) 
This  test  is  praised  by  Mr.  A.  S.  Taylor,  who  found  it  to  act  characteristically  on 
two  grains  of  dilute  hydrocyanic  acid,  containing  only  l-3930th  of  a  grain  of  an- 
hydrous acid.  To  render  the  test  thus  delicate,  Mr.  Taylor  deems  it  nece.«sary 
to  evaporate  the  liquid  gently  to  dryness,  after  the  addition  of  the  ammonium 
sulphydrate,  in  order  to  bring  the  sulphocyanate  to  the  solid  state  before  adding 
the  iron  test,  a  fractional  part  of  a  drop  of  which  will  commonly  suffice  to  pro- 
duce the  characteristic  color.  The  red  color  is  instantly  discharged  by  solution  of 
corrosive  sublimate  or  mercuric  nitrate,  and  is  thus  distinguished  from  that  which 
might  possibly  be  produced  under  similar  circumstances  by  acetic  acid.  Should  the 
acid  be  mixed  with  organic  matters,  Mr.  Taylor  proposes  a  modification  of  Liebig's 
test  as  follows.  Place  it  in  a  watch-glass,  and  invert  over  it  another,  holding  in  the 
centre  a  drop  of  ammonium  sulphydrate.  In  from  half  a  minute  to  ten  minutes, 
without  heat,  the  sulphydrate  will  be  converted  into  the  sulphocyanate  of  ammo- 
nium ;  and  upon  removing  the  upper  glass,  and  evaporating  its  contents  to  dryness, 
the  iron  test  will  produce  the  blood-red  color.  MM.  0.  Henry  and  E.  Humbert 
have  proposed,  as  a  test  of  hydrocyanic  acid,  first  to  convert  it  into  cyanide  of  silver 
by  distilling  the  suspected  matters  into  a  dilute  solution  of  nitrate  of  silver,  and 
then  to  decompose  the  cyanide  by  iodine,  so  as  to  form  iodide  of  cyanogen.  The 
dried  cyanide  is  added  to  half  its  estimated  weight  of  pure  iodine,  contained  in  a 
test  tube.  Upon  the  application  of  a  gentle  heat,  iodide  of  cyanogen  is  formed,  and 
characteristic  crystals  of  it  are  deposited  on  the  cool  surface  of  the  tube.  (Journ.  de 
Pharm.,  1857,  p.  173.)  Prof.  Wormley  (^Micro- Chemistry  of  Poisons,  p.  186)  con- 
siders the  nitrate  of  silver  test  as  the  most  delicate  of  all  when  the  hydrocyanic 
acid  vapor  is  distilled  from  a  mixture  and  received  in  a  drop  of  nitrate  of  silver 
placed  in  a  watch-glass  above  it. 

An  extremely  sensitive  test  of  hydrocyanic  acid,  in  the  state  of  vapor,  has  re- 
cently been  offered  by  Schonbein.  It  consists  of  white  filtering  paper  imbued  with 
the  resin  of  guaiacum,  by  dipping  it  in  a  solution  of  3  parts  of  the  resin  in  150  of 
alcohol,  and  then  drying.  At  the  moment  of  use  it  is  to  be  moistened  with  a  solution 
of  sulphate  of  copper  containing  1  part  in  500  of  water.  If  now  brought  into  contact 
with  hydrocyanic  acid,  whether  dissolved  in  water  or  diffused  in  the  air  in  the  form 
of  vapor,  it  instantly  becomes  blue.  According  to  Schonbein,  it  will  change  color 
in  air  containing  only  a  forty-millionth  part  of  hydrocyanic  acid.  (See  A.  J.  P., 
1869,  p.  174.)  The  test  cannot,  however,  be  relied  on,  since  a  similar  reaction  is 
yielded  by  numerous  other  substances,  such  as  nitrous,  nitric,  and  hydrochloric 
acids,  chlorine,  bromine,  iodine,  ammonia,  dilute  sulphuric  acid,  chromic  acid,  bi- 
chromate of  potassium,  etc.  The  pnper  should  be  exposed  to  a  current  of  air,  drawn 
through  the  suspected  liquid,  and,  if  indications  be  yielded,  distillation  practised  to 
get  the  volatile  acid  in  a  state  of  sufficient  purity  to  be  submitted  to  the  sulphur- 
iron  test.  This,  as  performed  by  Almcn  and  Strieve,  consists  in  adding  ammo- 
nium sulphide,  to  form  the  sulphocyanate;  converting  this  into  the  non-volatile 
sulphocyanate  of  potassium  by  the  addition  of  a  few  drops  of  liquor  potassae;  then 
evaporating  nearly  or  quite  to  dryness  ;  adding  a  few  drops  of  water,  acidulated  with 
hydrochloric  acid,  and  finally  adding  a  drop  or  two  of  sesquichloride  of  iron,  when 
the  blood  red  of  the  sulphocyanate  will  be  developed.  {Boston  Med.  and  Surg. 
Journ.,  July,  1873.)  Another  test,  which  was  proposed  by  Schonbein,  and  which 
was  found  to  be  exceedingly  delicate  by  M.  Biichner,  is  dependent  upon  the  power 
prussic  acid  has  of  preventing  the  catalytic  action  of  the  red  blood  corpuscles.  Nor- 
mally, when  these  are  brought  into  contact  with  oxygenated  water,  the  latter  is 
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decomposed  and  oxygen  liberated ;  if  prussic  acid  be  present,  no  oxygen  is  set  free, 
but  the  mixture  becomes  of  a  deep  brown  color.  In  this  way  Biichner  recognized  5 
milligrammes  of  the  anhydrous  acid  in  600  grammes  of  blood  and  water.  This  test 
is  not  applicable  to  old  blood.  {A.  J.  P.,  Sept.  1869.) 

A  very  delicate  test  recently  proposed  for  prussic  acid  is  as  follows.  About  one- 
half  centigramme  (2  grains)  of  aramonio-ferrous  sulphate  (or  other  pure  ferrous 
salt),  and  the  same  quantity  of  uranic  nitrate  are  dissolved  in  50  C.c.  of  water,  and 
1  C.c,  of  tills  test  liquid  is  placed  in  a  porcelain  dish.  On  now  adding  a  drop  of  a 
liquid  containing  the  smallest  quantity  of  prussic  acid,  a  gray  purple  color  or  a 
distinct  purple  precipitate  is  produced.  (M.  Carey  Lea,  Amer.  Joum.  of  Sci.  [3],  ix. 
121-123.) 

Off.  Prep.  Vapor  Acidi  Hydrocyanici,  Br. 

ACIDUM  LACTICUM.   U.S.   Lactic  Acid. 

(Xg'l-DUM  lXc'ti-com.) 
Aoide  lactique,  Fr.;  Milchsaure,  O. 

•'  A  liquid  composed  of  75  per  cent,  of  absolute  Lactic  Acid  [HC3  H.  O3 ;  90 — 
HOCs  H5O.  ;  90]  and  25  per  cent,  of  water."  U.  S. 

Lactic  acid  was  discovered  by  Scheele.  It  exists  in  sour  milk,  and  has  been  found 
in  a  number  of  the  secretions,  including  the  healthy  gastric  juice,  in  which  its  pres- 
ence has  been  incontestably  proved  by  Bernard  and  Barreswil.  Liebig  has  shown 
that  a  variety  of  lactic  (sarcolactic)  acid  exists  in  the  juice  of  flesh.  It  has  been 
detected  by  Prof  Wittstein  in  the  vegetable  kingdom,  especially  in  the  peduncles 
of  Solanum  Dulcamara,  and  the  liquid  which  oozes  from  freshly-cut  vine  branches. 
It  is  a  product  of  the  viscous  or  lactic  fermentation  of  rice-water,  or  of  the  juices 
of  the  beet,  turnip,  and  carrot.  Indeed,  it  is  formed  whenever  sugar  in  solution, 
of  whatever  kind,  is  placed  in  contact  with  an  alkaline  or  earthy  carbonate,  in  pres- 
ence of  a  special  ferment,  as,  for  example,  the  casein  of  milk,  or  cheese  which  con- 
tains it.  Pasteur  has  demonstrated  that  the  lactic  acid  fermentation,  like  the  vinous, 
is  accompanied  with  the  growth  of  a  peculiar  microscopic  plant  or  mycoderm,  which 
he  is  disposed  to  consider  as  the  real  agent  of  the  changes  produced.  This  fermen- 
tation is  attended  with  the  production  not  only  of  lactic  acid,  but  of  other  substances 
also,  and  among  them,  a  peculiar  gum-like  substance  in  abundance,  which,  first  noticed 
by  Kirchof,  has  been  isolated  in  a  pure  state  by  Briining.  Though  similar  to  arabin 
and  dextrin,  with  the  formula  CgHj^Oj,  it  Ls  not  exactly  identical  with  either. 
(See  Chem.  Gaz.,  1858,  p.  197.)  The  lactic  acid  of  fermentation  is  one  of  three 
isomeric  acids  known  by  the  common  name  of  lactic  acid.  As  all  three  have  been 
obtained  synthetically,  their  structural  formulas  are  known.  Their  oxidation  prod- 
ucts are  also  different.  They  are  :  1.  The  ordinary  officinal  acid,  known  chemically 
as  ethylidene-lactic  acid  ;  2,  Ethylenelactic  acid,  which  with  a  right-rotating  modi- 
fication of  the  ordinary  lactic  acid  makes  up  what  is  called  sarcolactic  acid  extracted 
from  muscular  juice  ;  3.  Hydracrylic  acid,  as  yet  only  obtained  syrtthetically. 

Preparation.  Lactic  acid  may  be  obtained  by  the  following  process,  which  was 
recommended  by  M.  Louradour  as  the  first  step  in  preparing  lactate  of  iron.  Fer- 
ment whey  by  keeping  it  at  a  temperature  between  21*1°  C.  (70°  F.)  and  26-6°  C 
(80°  F.),  whereby  it  becomes  charged  with  a  considerable  quantity  of  lactic  acid. 
Evaporate  the  liquor  to  one-third  of  its  bulk,  decant  and  filter,  and  then  saturate 
with  milk  of  lime.  This  converts  the  lactic  acid  into  lactate  of  calcium,  which 
remains  in  solution,  and  throws  down  a  precipitate,  consisting  principally  of  phos- 
phate of  calcium.  The  liquor  is  filtered  again,  and  precipitated  by  oxalic  acid, 
which  throws  down  the  lime  as  oxalate  of  calcium,  and  sets  free  the  lactic  acid. 
By  a  new  filtration  a  solution  of  lactic  acid  is  obtained,  containing  lactose  (sugar  of 
milk)  and  certain  salts.  From  these  it  may  be  purified  by  concentrating  it  to  a 
syrupy  consistence,  and  treating  it  with  alcohol,  which  dissolves  the  acid,  and  pre- 
cipitates the  lactose  and  foreign  salts.  The  solution  is  filtered,  and  the  lactic  acid 
is  obtained  pure  by  distilling  off  the  alcohol.  Wackenroder's  method  is  to  mix  10 
parts  of  skimmed  milk,  2-5  of  milk  sugar,  2  of  chalk,  and  20  of  water,  to  digest  at 
about  23-8°  C.  (75°  F.)  for  a  month,  or  till  the  chalk  is  dissolved,  then  to  express, 
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clarify,  and  evaporate  so  as  to  crystallize  the  lactate  of  calcium,  and,  having  recrys- 
lallized  this  salt,  to  decompose  it  with  sulphuric  or  oxalic  acid  in  exact  saturating 
proportions. 

Lautemann  proposes  a  modification  of  this  plan,  consisting  in  substituting  oxide 
of  zinc  for  chalk.  The  fermentation  is  completed  in  eight  or  ten  days.  After  boil- 
ing, the  mixture  is  filtered,  and  the  liquor,  having  been  evaporated  and  again  filtered, 
is  allowed  to  stand.  Lactate  of  zinc  now  separates,  from  which  the  acid  may  be  ob- 
tained by  dissolving  the  salt  in  boiling  water,  throwing  down  the  ziuc  by  sulphu- 
retted hydrogen,  filtering,  and  concentrating.  The  solution  now  contains  mannite  and 
lactic  acid,  both  the  result  of  the  fermentation.  By  agitating  with  ether  the  acid  is 
dissolved,  and  the  mannite  left;  and  by  evaporating  the  ethereal  solution  the  lactic 
acid  is  obtained.  (See  Philos.  Mag.,  1860,  p.  385.) 

Another  process  for  making  lactic  acid  is  to  evaporate  the  water,  obtained  from 
wheat  starch  factories,  from  which  starch  has  been  deposited.  The  extract  so  ob- 
tained amounts  to  about  1  per  cent.,  but  is  rich  in  lactic  acid  (containing  87  per  cent., 
Thenius).  (^Neueste  Erfind.  und  Erfahr.,  1879,  p.  180.)  The  supply  of  lactic  acid 
comes  almost  entirely  from  Germany.  For  a  report  by  Chas.  Rice  on  the  quality 
of  the  commercial  article  see  A.  J.  P.,  1873,  p.  388.  Kiliani  (Bet:  der  Chevi. 
Ges.,  XV.  136  and  699)  has  quite  recently  found  that  lactic  acid  may  be  readily 
prepared  by  the  action  of  potassium  or  sodium  hydrate  upon  both  grape  sugar  and 
invert  sugar  (or  cane  sugar  after  treatment  with  dilute  acids).  He  considers 
invert  sugar  to  be  the  best  material  for  the  preparation  of  the  acid,  as  it  gives  a 
better  yield  than  ordinary  glucose,  and  recommends  caustic  soda  in  preference  to 
caustic  potash.  His  procedure  is  the  following:  500  grammes  of  cane  sugar  are 
placed  with  150  grammes  of  water  and  10  C.c.  of  the  sulphuric  acid,  to  be  used  later,  in 
a  stoppered  flask  of  2  litres'  capacity  and  heated  for  3  hours  to  about  50°  C.  (122°  F.). 
The  solution  of  invert  sugar  so  obtained  is  colorless,  or  at  most  faintly  yellow. 
After  cooling  there  is  to  be  added  to  it  in  portions  of  50  C.c.  at  a  time  400  C.c.  of 
a  caustic  soda  solution  made  by  dissolving  1  part  of  caustic  soda  in  1  part  of  water. 
The  strong  alkali  settles  at  first  as  a  slimy  mass  on  the  bottom,  and  a  new  portion  is 
only  to  bo  added  when  the  mixture  has  become  perfectly  homogeneous  by  shaking. 
The  flask  should  also  be  cooled  with  water  while  the  alkali  is  being  added.  The 
mixture  nevertheless  becomes  colored  and  greatly  heated.  Finally  the  mixture  is 
heated  to  60°  or  70°  C  (U0°  F.-158°  F.)  until  a  test  heated  over  a  boiling  water- 
bath  does  not  separate  cuprous  oxide  from  Fehling's  solution,  but  gives  it  only  a  slight 
greenish  tinge.  Into  the  cooled  mixture  the  calculated  amount  of  sulphuric  acid  (made 
by  mixing  3  parts  of  sulphuric  acid  with  4  of  water)  is  then  run.  As  soon  as  the 
acid  liquid  has  cooled  to  the  temperature  of  the  room,  a  crystal  of  Glauber's  salt  is 
dropped  in  and  the  flask  dipped  in  cold  water  until  a  thin  crystalline  crust  forms  on 
the  sides,  which  is  removed  by  a  rapid  shaking  of  the  flask.  Cooling  and  shaking 
are  continued  until  a  crust  no  longer  forms,  when  the  mixture  is  allowed  to  stand 
quiet  for  12  to  24  hours.  At  the  end  of  this  time  the  contents  of  the  flask  appear 
to  consist  of  a  crystalline  cake  soaked  with  a  reddish  liquid.  There  is  then  added 
93  per  cent,  of  alcohol,  and  the  whole  is  shaken  up  until  on  further  addition  no 
precipitate  separates  out.  The  separated  Glauber's  salt  is  freed  from  the  alcoholic 
solution  by  a  vacuum  filter,  and  can  be  washed  with  relatively  very  little  alcohol. 
The  half  of  the  alcoholic  solution  is  neutralized  over  the  water-bath  with  carbonate 
of  zinc,  filtered  boiling  hot  and  united  with  the  other  half.  The  crystallization  be- 
gins immediately  upon  cooling,  and  is  complete  after  standing  36  hours.  The  lactate 
of  zinc  so  obtained  can  be  pressed  free  I'rom  mother-liquor  and  crystallized  once, 
when  it  is  perfectly  pure.  The  wei<iht  of  this  first  crystallization  amounts  to  from  30 
to  40  per  cent,  of  the  sugar  used.  The  concentrated  mother-liquor  yields  yet  another 
portion  of  crystals,  which  are  nearly  pure,  although  slightly  yellowish  in  color. 

Properties.  Lactic  acid  is  a  limpid,  syrupy  liquid,  nearly  colorless,  of  a  slight 
not  unpleasant  odor,  and  a  very  sour  taste.  Its  sp.  gr.  is  1-212,  but  acid  of  this 
strength  is  considered  as  containing  only  75  per  cent,  of  absolute  lactic  acid,  the 
specific  gravity  of  which  is  1-248.  (Allen,  Commerc.  Org.  Anal,  1879,  p.  228.) 
It  is  not  solidified  by  evaporation,  and  not  vaporized  by  a  heat  not  exceeding  160°  C. 


80   ■  Acidum  Ladicum. — Acidum  Nitricum.  part  i. 

(260°  F.).  "  At  a  higher  temperature  it  emits  inflammable  vapors,  then  chars, 
and  is  finally  entirely  volatilized,  or  leaves  but  a  trace  of  residue."  U.  S.  It  unites 
in  all  proportions  with  water,  alcohol,  and  ether,  but  is  nearly  insoluble  in  chloro- 
form. Exposed  to  a  heat  of  150°  C.  (302°  F.),  it  is  for  the  most  part  converted 
into  a  new  body  called  concrete  lactic  acid  or  lactide,  an  anhydride  of  the  formula 
CjH^Oj.  It  coagulates  albumen,  and  dissolves  a  large  quantity  of  freshly  precipi- 
tated phosphate  of  calcium;  a  property  which,  doubtless,  renders  it  important  in  the 
animal  economy. 

"  When  diluted  with  water.  Lactic  Acid  should  afford  no  precipitate  with  test-solu- 
tions of  nitrate  of  silver  (hydrochloric  acid),  chloride  of  barium  (sulphuric  acid), 
sulphate  of  copper  (sarcolactic  acid),  nor  with  sulphide  of  ammonium  after  addi- 
tion of  excess  of  water  of  ammonia  (lead,  iron).  It  should  not  reduce  warm  test- 
solution  of  potassio-cupric  tartrate  (sugars).  VVhen  mixed  and  heated  with  excess 
of  hydrated  zinc  oxide,  and  extracted  with  absolute  alcohol,  the  latter  should  not 
leave  a  sweet  residue  on  evaporation  (glycerin).  Cold  concentrated  sulphuric  acid, 
shaken  with  an  equal  volume  of  Lactic  Acid,  should  assume  at  most  only  a  pale- 
yellow  color  (organic  impurities).  To  neutralize  45  Gm.  of  Lactic  Acid  should 
re(|uire  37"5  C.c.  of  the  volumetric  solution  of  soda."    U.  S. 

Medical  Properties  and  Uses.  Lactic  acid  was  proposed  by  Magendie,  on  ac- 
count of  its  being  a  normal  constituent  of  ga.stric  juice,  as  well  of  the  sweat,  urine, 
etc.,  as  a  remedy  in  certain  forms  of  dyspepsia,  and  for  the  removal  of  phosphatic 
deposits  in  the  urine.  It  has  subsequently  been  employed  with  good  effects  ia 
dyspepsia  by  Dr.  Handfield  Jones  and  Dr.  O'Connor,  both  of  London.  The  remedy 
should  be  taken  at  the  time  of  meals.  It  is  most  conveniently  given  in  solution 
sweetened  with  sugar,  prepared  like  lemonade.  From  one  to  three  drachms  (3-75— 
11 '25  C.c.)  may  be  taken  in  the  course  of  the  day.  Professor  Cantani,  of  Naples, 
was  induced  by  theoretical  considerations  to  employ  lactic  acid  in  diabetes,  in  con- 
nection with  an  exclusively  meat  diet,  and  reported  very  remarkable  success.  {Ed. 
Med.  Journ.,  1871,  p.  533.)  Certain  other  practitioners  have  achieved  similar  re- 
sults, but  the  remedy  has  not  answered  the  expectations  formed  of  it,  and  is  at 
present  not  very  frequently  employed.  If  used,  half  a  fluidounce  in  a  pint  of 
water  should  be  administered  daily.  Hypnotic  properties  have  also  been  ascribed 
to  lactic  acid,  but  the  claim  has  not  been  verified.  In  solution  the  acid  has  been 
found  very  efficacious,  locally  applied,  in  dissolving  false  membrane,  and  it  has  con- 
sequently been  employed,  with  much  apparent  advantage,  in  diphtheritic  affections 
and  croup ;  the  solution  employed  containing  one  part  of  the  acid  to  five  parts  of 
the  menstruum.  {Ann.  de  ThSrap.,  18G9,  p.  220.) 

Lactic  acid  is  a  useful  addition  to  medicinal  pepsin,  increasing  the  solvent  power 
of  that  agent  upon  the  food,  when  taken  into  the  stomach.  Some  importance  has 
also  been  attached  to  it  from  the  supposition  that  it  might  be  the  materies  morbi  in 
rheumatism,  as  uric  acid  has  been  supposed  to  be  in  gout ;  but  in  either  case  the  acid 
is  probably  rather  the  effect  than  the  cause  of  the  disease. 

Off.  Prep.     Ferri  Lactas,  IT.  S.;  Syrupus  Calcii  Lactophosphatis. 

ACIDUM  NITRICUM.      U.  8.,  Br.    Nitric  Acid. 

(Ig'l-DUM  Ni'TRI-CUM.) 

"A  liquid  composed  of  69-4  per  cent,  of  absolute  Nitric  Acid  [HNO3;  63— 
HONO^;  6"^]  and  30-6  per  cent,  of  Water."  U.  S.  An  acid  containing  70  per  cent, 
by  weight  of  the  nitric  acid  HOjNOj,  corresponding  to  60  per  cent,  of  anhydrous 
nitric  acid  NO^.  Br. 

Acidum  Nitri  s,  Azoticum,  Spiritus  Nitri  Acidus;  Spirit  of  Nitre;  Aqua  Fortis ;  Acide  nitrique, 
Acide  azotique,  Fr.;  Salpetersaure,  G.;  Zaltpeterzuur,  Sterliwater,  Dutch  ;  Shedwater,  Sw.;  Acido 
nitrico,  h.,  Up. 

Nitric  oxide  is  one  of  the  five  compounds  formed  by  the  combination  of  nitrogen 
and  oxygen.  These  are  nitrogen  protoxide  or  hyponitrous  oxide  (laughing  gas), 
N^O;  nitrogen  dioxide,  N^Oj  or  (N0)2;  nitrous  oxide,  N^Og;  nitrogen  tctroxide  cr 
peroxide,  N^O^;  and  nitric  oxide,  N^Os-  From  this  latter  by  the  addition  of  water 
is  formed  nitric  acid  :  N^O^  -f-  HjO  =^  (IlNOg^j. 
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Nitric  acid  is  now  officinal  in  two  forms;  the  pure  acid  of  the  sp.  gr.  1-42,  and 
the  dilated.  The  strong  acid,  of  the  sp.  gr.  1-5,  wliich  was  recognized  in  the  former 
Br.  Pharmacopoeia,  has  been  abandoned  in  the  present. 

Preparation.  The  usual  practice  adopted  in  the  laboratory  for  obtaining  nitric 
acid  is  to  add  to  nitrate  of  potassium  in  coarse  powder,  contained  in  a  retort,  an 
equal  weight  of  strong  sulphuric  acid,  poured  in  by  means  of  a  tube  or  funnel,  so 
as  not  to  soil  the  neck.  The  materials  should  not  occupy  more  than  two-thirds  of 
the  capacity  of  the  retort.  A  receiver  being  adapted,  heat  is  applied  by  means  of  a 
spirit  or  ga.s-lamp,  the  naked  fire,  or  a  sand-bath,  moderately  at  first,  but  afterwards 
more  strongly  when  the  materials  begin  to  thicken,  in  order  to  bring  the  whole 
into  a  state  of  perfect  fusion.  Red  vapors  will  at  first  arise,  and  afterwards  dis- 
appear in  the  course  of  the  distillation.  Towards  its  close  they  will  be  reproduced, 
and  their  reappearance  will  indicate  that  the  process  is  completed. 

The  proportion  of  equal  weights,  as  above  given,  corresponding  nearly  to  one  mol. 
of  nitrate  of  potassium  and  one  of  sulphuric  acid,  is  the  best  for  operations  on  a  small 
scale  in  the  laboratory.  This  proportion  is  preferred  by  Thenard.  In  operations 
on  a  large  scale,  where  an  iron  vessel  is  used,  a  strong  heat  applied,  and  water  placed 
in  the  receivers  to  condense  the  acid,  less  sulphuric  acid  is  preferable. 

MoNOHYDRATED  NiTRiC  AcTD.  Hydrogen  Nitrate.  This  is  the  strongest  liquid 
nitric  acid  that  can  be  procured,  and  may  be  supposed  to  be  obtained  by  distilling 
one  molecule  of  pure  and  dry  nitre  with  one  molecule  of  monohydrated  sulphuric  acid. 
One  molecule  of  monohydrated  nitric  acid  distils  over,  and  one  molecule  of  bisulphate 
of  potassium  remains  behind:  KNO3  +  H^SO^  =  HNO3  +  HKSO^.  Acid  of  this 
strength  is  very  difficult  to  get,  and  requires  for  its  preparation  the  most  elaborate 
attention  to  separate  the  superabundant  water.  Aecording  to  Mr.  Arthur  Smith, 
of  London,  acid  dehydrated  as  fiir  as  possible  is  perfectly  colorless,  boils  at  84°  C. 
(184°  F.),  has  the  sp.  gr.  1-517  at  154°  C.  (60°  F.),  and  nearly  approaches,  in  com- 
position, to  a  monohydrate.  Acid  of  this  strength,  even  at  the  boiling  temperature, 
has  not  the  slightest  action  on  tin  or  iron.  (Phd.  Mag.,  Dec,  1847.)  According  to 
Kolb  {Ann.  Cfiem.  Pkys.  [4],  x.  140),  the  true  HNO3  ^^  »  sp-  S^-  at  15°  C  (59° 
F.)  as  high  as  1-530. 

The  acid  of  the  former  Br.  Pharmacopoeia,  having  the  sp.  gr.  1-5,  is  of  a  yellowish 
color,  and  strongly  corrosive.  Strictly  speaking,  it  is  hydrogen  nitrate  diluted  with 
half  a  molecule  of  water  (HNO3  -f-  ^H^O).  An  acid  of  this  strength  is  inconveniently 
strong,  is  constantly  undergoing  decomposition  under  the  influence  of  light,  and  has 
consequently  been  replaced  by  a  pure  acid  of  the  density  1-42.  This  substitution 
was  made  in  the  U.  S.  Pharmacopoeia  of  1850,  and  in  the  British  of  1867. 

Nitric  Acid  (sp.  gr.  1-42).  This  is  the  acid  now  officinal  in  both  the  U.  S.  and 
Br.  Pharmacopoeias.  Acid  of  the  density  15  was  not  found  in  any  of  the  shops, 
and  much  pains  was  required  to  get  it  of  that  strength.  Besides,  acid  of  this  den- 
sity was  not  necessary  for  any  process  of  the  Pharmacopoeia.  Considerations  of  this 
kind  induced  the  revisers  of  our  national  standard  of  1850  to  lower  the  strength  of 
officinal  nitric  acid  to  1-42,  its  purity  in  other  respects  remaining  the  same.  "If 
1  C.c.  of  Nitric  Acid  be  treated  with  a  slight  excess  of  water  of  ammonia,  no  precipi- 
tate should  be  formed  (absence  of  iron  or  much  lead),  the  liquid  should  not  have  a 
blue  tint  (copper),  and  the  further  addition  of  2  drops  of  test-solution  of  sulphide  of 
ammonium  should  not  cause  a  black  precipitate  (lead  and  iron).  The  remaining  liquid 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (non-volatile  metals). 
If  one  part  of  Nitric  Acid  be  neutralized  with  solution  of  potassa,  two  parts  of  potassa 
then  added,  and  the  mixture  boiled  with  test  zinc,  a  gas  is  evolved  which  should  not 
blacken  paper  wet  with  test-solution  of  nitrate  of  silver  (arsenic  acid).  A  portion  di- 
luted with  five  volumes  of  water  should  afford  no  precipitate  with  test-solution  of  chlo- 
ride of  barium  (sulphuric  acid),  or  with  test-solution  of  nitrate  of  silver  (hydrochloric 
acid).  If  5  C.c.  of  Nitric  Acid  are  diluted  with  an  equal  volume  of  water,  no  blue 
color  should  be  produced  by  the  addition  of  a  few  drops  of  gelatinized  starch  (absence 
of  free  iodine),  nor  should  the  further  addition,  without  agitation,  of  a  layer  of  solu- 
tion of  hydrosulphuric  acid  cause  a  blue  zone  at  the  line  of  contact  of  the  two  liquids 
(abs.  of  iodic  acidj.  To  neutralize  315  Gm.  of  Nitric  Acid  should  require  347 
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C.c.  of  the  volumetric  solution  of  soda."  U.  S.  To  satisfy  the  tests  given  in  the 
U.  S.  Pharmacopoeia,  it  must  be  colorless,  and  entirely  volatilizable  by  heat ;  must 
dissolve  copper  with  the  disengagement  of  red  vapors,  and  stain  woollen  fabrics  and 
animal  tissues  a  briirht  yellow.  Acid  of  the  density  1-42  is  the  most  stable  of  the 
hydrated  compounds  of  nitric  acid,  and  boils  at  121°  C.  (250°  F.).  When  either 
stronger  or  weaker  than  this,  it  distils  over  at  a  lower  temperature ;  and,  by  losing 
more  acid  than  water  in  the  first  case,  and  more  water  than  acid  in  the  second,  con- 
stantly approaches  to  the  sp.  gr.  1-42,  when  its  boiling  point  becomes  stationary. 
These  facts  in  relation  to  nitric  acid  of  this  strength  were  first  observed  by  Dalton, 
and  have  since  been  confirmed  by  Mr.  Arthur  Smith,  of  London.  This  acid  may 
be  assumed  to  have  the  composition  HNOj-f-l^HjO.  "Ninety  grains  by  weight 
of  it,  mixed  with  half  an  ounce  of  distilled  water,  require,  for  neutralization,  1000 
grain-measures  of  the  volumetric  solution  of  soda^  Br. 

Nitric  Acid  of  the  Arts.  Two  .strengths  of  this  acid  occur  in  the  arts ;  double 
aquafortis  (sp.  gr.  1"3G),  which  is  of  half  the  strength  of  concentrated  nitric  acid, 
and  single  aqua  fortis  (sp.  gr.  1"22),  which  is  half  as  strong  as  the  double.  Aqua 
fortis  is  sometimes  obtained  by  distilling  a  mixture  of  nitre  and  calcined  sulphate  of 
iron.  By  an  interchange  of  ingredients,  sulphate  of  potassium  and  nitrate  of  iron 
are  formed,  the  latter  of  which,  at  the  distilling  heat,  readily  abandons  its  nitric 
acid.  The  sulphate  of  potassium  is  washed  out  of  the  residue,  and  the  sesquioxide 
of  iron  which  is  left  is  sold,  under  the  name  of  colcothar,  to  the  polishers  of  metals. 
The  distillation  is  performed  in  large  cast-iron  retorts,  lined  on  the  in.side  with  a 
thick  layer  of  red  oxide  of  iron,  to  protect  them  from  the  action  of  the  acid.  The 
acid  is  received  in  large  glass  vessels  containing  water.  A  considerable  portion  of 
the  acid  is  decomposed  by  the  Ireat  into  reddish  vapors,  which  subsequently  dissolve 
in  the  water,  and  absorb  the  oxygen  which  had  been  disengaged.  The  acid  thus 
obtained  is  red  and  tolerably  strong,  but  is  diluted  with  water  before  being  sold. 

The  reddish  acid,  called  nitrous  acid,  is  nitric  acid  containing  more  or  less  nitro- 
gen tetroxide  (N^O^).  The  same  acid  may  be  formed  by  impregnating,  to  a  limited 
extent,  nitric  acid  with  nitrogen  dioxide  (N^O^).  If  the  saturation  be  complete, 
every  two  molecules  of  nitric  oxide  become  three  molecules  of  nitrogen  tetroxide 
by  the  aid  of  one  molecule  of  nitrogen  dioxide  (2N2O5  -(-  N^O^  =  SN^O^).  The 
commercial  nitrous  acid  may  be  converted  into  nitric  acid  by  exposing  it  to  a 
gentle  heat.  As  nitrogen  tetroxide  (N^OJ  forms,  in  contact  with  ba.ses,  a  nitrate 
and  nitrite,  there  being  no  hyponitrates,  some  chemists  consider  it  as  a  compound 
of  nitric  and  nitrous  oxides  (2NjO^  ;=  N^O.  -{-  N^Og). 

In  making  nitric  acid  on  the  commercial  scale,  sodium  nitrate  is  substituted  for 
nitre,  as  it  is  much  cheaper,  and  the  salt  is  decomposed  with  sulphuric  acid  as 
before.  The  proportions  of  these  two  substances  employed  are  not  the  same  in  all 
works.  If  one  molecule  of  sulphuric  acid  and  two  of  sodium  nitrate  be  taken,  the 
following  are  the  reactions :  H,SO,  +  NaNOj  =  NaHSO,  +  HNO3.  When  the 
heat  is  raised,  the  acid  sodium  sulphate  acts  upon  a  second  molecule  of  sodium 
nitrate;  thus:  NaHSO,  +  NaNO,  =  Na.SO ,+ HNO3. 

In  this  case,  however,  a  part  of  the  acid  is  decomposed,  owing  to  the  high  tem- 
perature, and  nitrogen  peroxide  is  evolved  in  the  form  of  red  fumes,  which  dissolve 
in  the  concentrated  acid,  giving  it  the  red  appearance  usually  noted  in  the  strong 
commercial  product.  When  a  large  excess  of  sulphuric  acid  is  employed,  a  certain 
quantity  of  acid  sodium  sulphate  is  formed,  which  lowers  the  melting  point  of  the 
residual  mass  so  that  it  can  be  withdrawn  from  the  retorts  in  a  fused  state,  whereas 
in  the  other  case  the  residue  can"  only  be  removed  in  the  solid  state  after  the  cylin- 
der has  cooled. 

The  ordinary  commercial  acid  has  a  specific  gravity  of  from  ISO  to  1*41,  and  is 
usually  prepared  by  means  of  chamber  (sulphuric)  acid  ;  but  if  a  more  concentrated 
acid  is  required,  a  stronger  sulphuric  acid  must  be  employed.  The  strongest  nitric 
acid  occurring  in  commerce  has  a  sp.  gr.  of  1'43,  and  this  is  obtained  by  distilling 
well-dried  Chili  saltpetre  with  sulphuric  acid  having  a  sp.  gr.  of  1'85. 

The  retorts  in  which  nitric  acid  is  usually  prepared  in  England  consist  of  cast- 
iron  cylinders,  built  in  a  furnace  in  such  a  way  that  they  may  be  heated  as  uniformly 
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as  possible.  Some  manufacturers  cover  the  upper  half  of  the  cylinder  with  fire- 
bricks, in  order  to  protect  the  iron  from  the  action  of  the  nitric  acid  vapors.  This 
is  unnecessary,  however,  if  the  retorts  are  so  thoroughly  heated  that  no  nitric  acid 
condenses  on  the  surface  of  the  iron. 

M.  Mallet,  of  Paris,  has  proposed  to  obtain  nitric  acid  from  nitrate  of  sodium, 
by  distilling  it  with  well-dried  boric  acid.  In  this  case,  biborate  of  sodium  or  borax 
is  the  residue.  Another  method,  employed  by  Kuhlmann,  is  to  expose  a  mixture 
of  nitrate  of  sodium  and  chloride  of  manganese  to  a  heat  of  about  232°  C.  (450** 
F.),  and  to  pass  the  mixed  ga.<5es  which  escape  through  water.  Hyponitric  acid 
und  oxygen  are  disengaged,  which  become  nitric  acid  when  they  enter  the  water. 
(See  F.  J.  Tr.,  1862,  p.  155.) 

General  Properties  of  Nitric  Acid.  Nitric  acid,  so  called  from  nitre,  is  an 
extremely  sour  and  corrosive  liquid.  It  was  discovered  by  Raymond  Luliy,  in  the 
thirteenth  century,  and  its  constituents  by  Cavendish,  in  1784.  When  perfectly 
pure  it  is  colorless ;  but,  as  usually  obtained,  it  has  a  straw  color,  owing  to  the 
presence  of  hyponitric  acid.  The  concentrated  acid,  when  exposed  to  the  air, 
emits  white  fumes,  possessing  a  disagreeable  odor.  By  the  action  of  light  it  un- 
dergoes a  slight  decomposition,  and  becomes  yellow.  It  acts  powerfully  on' animal 
matter,  causing  its  decomposition.  On  the  living  fibre  it  operates  as  a  strong 
caustic.  It  stains  the  skin  and  most  animal  substances  of  an  indelible  yellow 
color.  On  vegetable  fibre  it  acts  peculiarly,  abstracting  hydrogen  or  water,  and 
combining  with  its  remaining  elements.  When  diluted,  nitric  acid  converts  most 
animal  and  vegetable  substances  into  oxalic,  malic,  and  carbonic  acids.  The  general 
character  of  its  action  is  to  impart  oxygen  to  other  bodies,  which  it  is  enabled  to 
do,  as  oxygen  in  the  nascent  state  is  liberated  in  its  decomposition.  If  this  libera- 
tion take  place  while  in  contact  with  bodies  capable  of  oxidation,  the  oxygen  goes 
to  effect  this  oxidation.  Free  nitric  acid,  however,  will  evolve  oxygen  at  a  red  heat, 
according  to  the  following  reaction  : 

4HN0,  -  (N,0,),  +  O,  +  (H,0),. 
It  oxidizes  sulphur  and  phosphoius,  giving  rise  to  sulphuric  and  phosphoric 
acids,  and  all  the  metals,  except  chromium,  tungsten,  columbium,  cerium,  titanium, 
osmium,  rhodium,  gold,  platinum,  and  iridium.  It  combines  with  salifiable  bases 
and  forms  nitrates.  When  mixed  with  hydrochloric  acid,  mutual  decomposition  takes 
place,  according  to  the  reaction  :  HNO3+  3HC1  =  NOCl  -f-  Cl^  +  2HjO,  and  a 
liquid  is  formed,  capable  of  dissolving  gold,  called  nitro-hydrochloric  acid. 

A  trace  of  nitric  acid  has  been  detected  in  the  atmosphere.  It  is  said  to  be 
always  present  in  the  air  in  summer.  (Kletsinsl-y.) 

Tests.  Nitric  acid,  when  uncombined,  is  recognized  by  its  dissolving  copper 
with  the  production  of  red  vapors,  and  by  its  forming  nitre  when  saturated  with 
potassa.  When  in  the  form  of  a  nitrate,  it  is  known  by  its  action  on  gold-leaf, 
after  the  addition  of  hydrochloric  acid,  in  consequence  of  the  evolution  of  chlorine, 
or  it  may  be  discovered,  according  to  Dr.  O'Shaughnessy,  by  heating  the  supposed 
nitrate  in  a  test  tube  with  a  drop  of  sulphuric  acid,  and  then  adding  a  crystal  of 
morphine.  If  nitric  acid  be  present,  it  will  be  set  free  by  the  sulphuric  acid,  and 
reddened  by  the  morphine.  The  same  effect  is  produced  by  brucine,  by<:ommercial 
strychnine,  on  account  of  its  containing  brucine,  and  still  more  strongly,  according  to 
M.  Braun,  by  sulphate  of  anilin,  which  affords  an  exceedingly  delicate  test.  (Joum. 
de  Pharm.,  1867,  p.  157.)  To  prevent  all  ambiguity  arising  from  the  accidental 
presence  of  nitric  acid  in  the  sulphuric  acid  employed,  the  operator  should  satisfy 
himself,  by  a  separate  experiment,  that  the  latter  acid  has  no  power  to  produce 
the  characteristic  color  with  morphine.  Another  test  for  nitric  acid  is  to  add  pure 
sulphuric  acid  to  the  concentrated  liquid,  suspected  to  contain  it,  together  with  a 
little  concentrated  solution  of  ferrous  sulphate.  The  smallest  trace  of  nitric  acid 
affords,  when  the  mixture  is  warmed,  a  pink  red  color ;  and  if  it  be  present  in 
considerable  amount,  the  liquid  becomes  almost  black.* 

*  A  quantitative  test  for  nitric  acid  in  water,  first  proposed  by  M.  Bonssinganlt,  in  1857,  waa 
simplified  by  M.  Marx,  and  finally  perfected  by  M.  Fischer,  who  substituted  indigotin  for  indigo, 
on  account  of  its  solution  being  permanent.     His  method  is  first  to  prepare  a  test-eolation  by  mix- 


84 


Acidum  Nitricum. 


PART  I. 


A  method,  particularly  useful  in  the  determination  of  the  nitrates  contained  in 
drinking-water,  depends  upon  the  fact  that  a  thin  zinc  plate,  which  has  been  cov- 
ered with  a  deposit  of  spongy  metallic  copper  by  dipping  it  in  a  solution  of  copper 
sulphate,  on  being  heated  with  water  containing  nitrates,  reduces  thera  to  ammonia, 
zinc  hydroxide  and  free  hydrogen  being  at  the  same  time  formed  ( Gladstone  and 
Tribe) ;  thus :  KNO3  +  4H,  =  N H3  +  KOH  +  2H.p. 

The  nitric  acid  of  commerce  sometimes  contains  iodine,  probably  derived  from 
the  native  nitrate  of  sodium,  in  which  iodate  frequently  occurs.  This  may  be  re- 
duced by  passing  sulphuretted  hydrogen  into  the  diluted  acid,  taking  care  not  to 
use  an  excess.  A  few  drops  of  chloroform  or  bisulphide  of  carbon  shaken  up  with 
the  liquid  wil)  then  show  the  iodine  color.  Still  better  is  the  test  proposed  by  Mr. 
Stein,  which  is  to  introduce  a  stick  of  tin  into  the  suspected  acid,  and,  after  red 
vapors  have  begun  to  escape,  to  withdraw  the  metal,  add  a  few  drops  of  bisulphide 
of  carbon,  and  agitate.  If  iodine  be  present,  the  drops  of  the  sulphide  which  soon 
separate  will  be  colored  more  or  less  deeply  red  according  to  the  amount  of  impu- 
rity.    These  impurities,  however,  do  not  affect  the  medical  properties  of  the  acid. 

The  following  table,  drawn  up  by  B.  J.  Kolb  {Ann.  Ch.  Fhys.,  4,  10,  136), 
is  the  recognized  standard  at  present : 

Table  showing  percentage  of  absolute  Nitric  Acid  in  Nitric  Acid  of  different 
densities,  at  0°C.  {;62°F.)  ajid  15°  C.  {59° F.). 
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Composition.  The  composition  of  the  officinal  acid  of  the  density  1-42  has  already 
been  given.  It  contains  about  75  per  cent,  of  nitric  acid,  of  the  sp.  gr.  1-5,  Nitric 
oxide  or  anhydride  consists  of  two  atoms  of  nitrogen  28,  and  five  atoms  of  oxygen 
80  =  108  ;  or,  in  volumes,  of  two  volumes  of  nitrogen  and  five  volumes  of  oxygen, 
supposed  to  be  condensed  to  form  nitric  oxide  vapor,  into  two  volumes.  In  1849, 
the  interesting  discovery  was  made  by  M.  Deville,  of  Besan§on,  of  the  means  of 
isolating  nitric  oxide  or  anhydride.  The  method  pursued  was  to  pass  perfectly  dry 
chlorine  over  nitrate  of  silver.  The  oxide  is  in  the  form  of  colorless,  brilliant,  lim- 
pid crystals,  which  melt  at  29-5°  C.  (85°  F.)  and  boil  at  45°  C.  (113°  F.).  In  con- 
ing 5  cubic  centimetres  of  solution  of  indigotin  with  30  cubic  centimetres  of  pure  sulphuric  acid, 
and  then  adding  a  titrated  solution  of  nitrate  of  jiotassium  (5  decigrammes  to  the  litre)  until  the 
blue  color  is  changed  to  a  faint  green.  Then  the  solution  of  indigotin  is  diluted  until  one  cubic 
centimetre  is  decolorized  by  0-2525  milligrammes  of  nitrate  of  potassium.  In  using  this  test-solu- 
tion the  temperature  should  always  be  at  least  110°  C.  (230°  P.).  and  the  amount  of  sulphuric 
acid  should  always  be  at  least  double  the  joint  volume  of  the  indigotin  solution  and  the  water. 
(Jotirn.  cle  Pharm.,  Nov.  1874.) 
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tact  with  water,  they  form  a  colorless  solution  with  evolution  of  heat,  without  the 
disengagement  of  gas.   (Joiirn.  de  Phami.,  1849,  p.  207.) 

Medical  Properties.  Nitric  acid  is  tonic,  antiseptic,  astringent,  and  appears  to 
act  upon  the  intestinal  glands  in  some  way  so  as  to  modify  their  function.  It  is  a 
very  useful  remedy  in  cases  of  intestinal  indigestion :  in  this  it  resembles  hydro- 
chloric acid;  the  choice  between  the  two  acids  in  any  individual  case  should  be 
guided  by  the  existence  or  non-existence  of  diarrbcea,  the  nitric  acid  being  given 
when  there  is  looseness  of  the  bowels.  In  syphilis,  and  in  the  chronic  hepatitis  of 
India,  this  acid  was  highly  extolled  by  Dr.  Scott,  formerly  of  Bombay.  It  has  oc- 
casionally excited  ptyalism.  It  cannot  be  depended  upon  as  a  remedy  in  syphilis, 
but,  in  worn-out  constitutions,  is  often  an  excellent  adjuvant,  either  to  prepare  the 
system  for  the  use  of  mercury,  or  to  lessen  the  effects  of  that  metal  on  the  economy: 
in  hepatic  troubles  it  is  inferior  to  the  nitro-hydrochloric  acid,  unless,  it  may  be, 
when  there  is  much  diarrhoea.  As  nitric  acid  dissolves  both  uric  acid  and  the  phos- 
phates, it  was  supposed  to  be  applicable  to  cases  of  gravel  in  which  the  uric  acid  and 
the  phosphates  are  mixed ;  but  experience  has  not  confirmed  the  opinion.  Neverthe- 
less, when  the  sabulous  deposit  depends  upon  disordered  digestion,  this  acid  may 
prove  serviceable  by  restoring  the  tone  of  the  stomach.  The  dose  is  from  five  to 
fifteen  minims  (0'3--0-9  C.c.)  in  three  fluidounces  or  more  of  water,  given  in  divided 
doses  three  or  four  times  a  day. 

Externally,  nitric  acid  has  been  used  with  advantage  as  a  lotion  to  ulcers,  in  the 
strength  of  about  twelve  minims  to  the  pint  of  water.  This  practice  originated 
with  Sir  Everard  Home,  and  is  particularly  applicable  to  those  ulcers  which  are 
superficial  and  not  disposed  to  cicatrize.  In  sloughing  phagedaena,  strong  nitric  acid 
is  one  of  the  best  remedies,  applied  by  means  of  a  piece  of  lint  tied  round  a  small 
stick,  or  by  the  use  of  a  glass  brush.  Sometimes  a  piece  of  lint  is  soaked  with  the 
strong  acid,  and  pressed  into  the  sore,  being  allowed  to  remain  for  several  hours. 
In  cancrum  oris,  concentrated  nitric  acid,  freely  applied,  is  one  of  the  best  local  rem- 
edies that  can  be  employed  for  arresting  the  phagedaenic  ulceration  and  disposing 
the  sore  to  heal,  but  great  care  must  be  exercised  to  protect  the  teeth.  The  strong 
acid  has  also  been  found  very  useful  as  an  escharotic  in  venereal  sores  and  other 
affections. 

Nitric  acid  vapors  were  formerly  used  as  a  disinfectant.  Half  an  ounce  of  powdered 
nitre  was  put  into  a  saucer,  placed  in  an  earthen  dish  containing  heated  sand,  and 
two  drachms  of  sulphuric  acid  were  then  poured  over  it.  The  quantities  just  indicated 
were  considered  sufficient  for  disinfecting  a  cubic  space  often  feet.  Dr.  Carmichael 
Smyth  received  from  the  British  Parliament,  for  the  discovery  of  this  use,  a  reward 
of  five  thousand  pounds,  but  the  plan  is  at  present  rarely  practised. 

Properties  as  a  PoisoiL  The  swallowing  of  concentrated  nitric  acid  is  at  once 
followed  by  burning  heat  in  the  mouth,  oesophagus,  and  stomach,  acute  pain,  disen- 
gagement of  gas,  abundant  eructations,  nausea,  and  hiccough.  These  effects  are  soon 
followed  by  repeated  and  excessive  vomiting  of  matter  having  a  peculiar  odor  and 
taste,  tumefaction  of  the  abdomen  with  exquisite  tenderness,  a  feeling  of  coldness  on 
the  surface,  horripilation,  icy  coldness  of  the  extremities,  small  depressed  pulse,  hor- 
rible anxieties,  continual  tossings  and  contortions,  and  extreme  thirst.  The  breath 
becomes  extremely  fetid,  and  the  countenance  exhibits  a  complete  picture  of  suffer- 
ing. The  cases  are  almost  always  fatal.  Sometimes  the  collapse  has  been  imme- 
diate and  has  masked  all  the  other  symptoms.  The  best  remedies  are  repeated  large 
doses  of  alkaline  solutions,  soap,  magnesia,  chalk,  as  antidotes,  mucilaginous  drinks  in 
large  quantities,  olive  or  almond  oil  in  very  large  doses,  emollient  fomentations,  etc. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Phosphoricum  Dilutum;  Ferri 
Chloridum,  U.  S.;  Hydrargjri  Oxidum  Rubrum ;  Liquor  Ferri  Chloridi,  U.  S.; 
Liqhor  Ferri  Perchloridi  Fortior.  Br.;  Liquor  Ferri  Subsulphatis,  C.S.;  Liquor 
Ferri  Persulphatis,  Br.;  Liquor  Ferri  Tersulphatis,  U.  S.;  Liquor  Zinci  Chloridi, 
U.S.;  Pyroxylon,  U.S. 

Off.  Prep.  Acidum  Nitricum  Dilutum ;  Acidum  Nitro-hydrochloricum  Dilutum, 
Br.;  Acidum  Nitro-hydrochloricum.  U.S.;  Acidum  Nitro-hydrochloricum  Dilutum, 
U.  S. ;  Liquor  Ferri  Nitratis,  U.  S.;  Liquor  Ferri  Pernitratis,  Br.;  Liquor  Hy- 
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drargyri  Nitratis,  U.  S.;  Liquor  Hydrargyri  Nitratis  Acidus,  Br.;  Spiritus  Athens 
Nitrosi;  Unguentum  Hydrargyri  Nitratis,  U.S. 

ACIDUM  NITRICUM  DILUTUM.   U.S.,  Br.     Diluted  Nitric  Add. 

(Xg'l-DUM  Ki'TRI-CUM  DI-LU'TUM.) 
Acide  azotique  dilufi,  Fr.;  Verdiinnte  Siilpetersaure,  G. 

"  Nitric  Acid,  one  part  [or  one  and  a  half  fluidounces]  ;  Distilled  Water,  six  parti 
[or  twelve  and  a  half  fluidounces].  Mix  the  Acid  with  the  Water,  and  preserve 
the  product  in  glass-stoppered  bottles."  U.  S. 

"  Take  of  Nitric  Acid  six  fluidounces  [Imperial  measure],  Distilled  Water  a 
sufficiency.  Dilute  the  Acid  with  24  fluidounces  [Imp.  meas.]  of  the  Water ;  then 
add  more  water,  so  that  at  a  temperature  of  60*^  it  shall  measure  31  fluidounces 
[Imp.  meas.].     Or,  as  follows  : 

"  Take  of  Nitric  Acid  2400  grains,  Distilled  Water  a  sufficiency.  Weigh  the  Acid 
in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on  the  neck,  is  one  pint  [Imp. 
meas.]  ;  then  add  Distilled  Water  until  the  mixture,  at  60°  temperature,  after  it 
has  been  shaken,  measures  a  pint."  Br. 

The  U.  S.  acid,  as  now  directed,  varies  considerably  from  that  formerly  oflScinal. 
The  U.  S.  P.  1870  diluted  acid  contained  185  per  cent,  of  officinal  nitric  acid, 
whilst  that  of  the  present  Pharmacopoeia  contains  but  14-3  per  cent.,  and  is  there- 
fore correspondingly  weaker.  "  Diluted  Nitric  Acid  contains  10  per  cent,  of  abso- 
lute Nitric  Acid.  It  has  the  sp.  gr.  1-059,  and  should  respond  to  the  same  reactions 
and  tests  as  Nitric  Acid.  To  neutralize  12-6  Gm.  should  require  20  Co.  of  the 
volumetric  solution  of  soda."    U.S. 

The  British  diluted  acid  is  considerably  stronger  than  our  own  in  the  same  meas- 
ure. It  has  the  sp.  gr.  TlOl  ;  and  "  361  grains  by  weight  (six  fluidrachms)  require 
for  neutralization  1000  grain-measures  of  the  volumetric  solution  of  soda,  correspond- 
ing to  1495  per  cent,  of  anhydrous  nitric  acid.  Six  fluidrachms  [Imp.  meas.], 
therefore,  correspond  to  54  grains  of  the  anhydrous  acid  (one  eq.  of  NOj)."  Br. 

In  making  the  U.  S.  diluted  acid,  pharmacists  should  be  careful  to  use  acid  of 
the  sp.  gr.  1-42;  or,  if  the  acid  used  be  weaker  than  this,  to  add  proportionally  less 
water ;  otherwise  the  diluted  acid  would  be  weaker  than  it  is  directed  to  be  in  the 
Pharmacopoeia. 

The  medicinal  properties  of  the  diluted  acid  are  the  same  as  those  of  the  strong 
acid.  (See  Acidum  Nitricum.)  The  dose  of  the  U.  S.  diluted  acid  is  from  twenty 
to  forty  drops  or  minims  (1  •25-2-5  C.c),  that  of  the  British,  from  fifteen  to  thirty 
(0-9-1-9  C.c),  three  times  a  day,  properly  diluted. 

ACIDUM  NITRO-HYDROCHLORICUM.   U.S.    Niiro-hydrochlorio 

Acid. 

(Xg'l-DUM  NI-TRO-HY-DRO-CHLO'RI-CUM.) 
Acidum  Chloro-nitrosum,  P.G.  Acidum  Nitromuriaticum,  Pharm.  1870;    Aqua  Regia;  Acido 
chloro-azotique  ou  chloro-nitreux,  Eau  regale,  Fr.;  Salpeter  Salzsaure,  Konigswasser,  G. 

,  "  Nitric  Acid,  four  parts  [or  three  fluidounces]  ;  Hydrochloric  Acid,  fifteen  parts 
[or  thirteen  fluidounces,  five  fluidrachms].  Mix  the  Acids  in  a  capacious  open  glass 
vessel,  and,  when  effiervescence  has  ceased,  pour  the  product  into  glass-stoppered  bot- 
tles," which  should  not  be  more  than  half  filled,  and  keep  them  in  a  cool  place.*  U.  S. 

Nitro-hydrochloric  acid  is  the  aqua  regia  of  the  earlier  chemists,  so  called  from 
its  property  of  dissolving  gold.  Nitric  and  hydrochloric  acids,  when  mixed  to- 
gether, are  mutually  decomposed.  According  to  the  researches  of  Gay-Lussac  (June, 
1848),  the  reaction  gives  rise  to  two  compounds,  NO2CI  (nitroxyl  chloride)  and 
NOCl  (nitrosyl  chloride),  mixed  with  free  chlorine.  Later  researches  seem,  how- 
ever, to  show  that  the  latter  of  the  two  chlorides  exclusively  is  produced,  the  reaction 
for  the  decomposition  of  aqua  regia  being :  HNO3  +  3HC1  =!=  '2Y{^0  +  NOCl  -f  Cl^. 

The  power  of  nitro-hydrochloric  acid  to  dissolve  gold,  and  similar  metals  having  a 
weak  affinity  for  oxygen,  is  owing  exclusively  to  the  free  chlorine  present,  and  is  in 
no  wise  dependent  on  the  compound  above  referred  to,  which  remains  entirely  pas- 

*  For  an  apparatus  for  making  nitro-hydrochloric  acid  upon  a  large  scale,  see  P.  J.  Tr.,  xi.  422. 
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sive  during  the  solution  of  the  metal.  According  to  the  reaction  just  given,  the 
proportion  of  acids  needed  would  be  1  part  of  nitric  for  every  3  of  hydrochloric 
acid  ;  and  this  agrees  very  closely  with  the  proportions  in  the  officinal  formula.  It 
should  be  borne  in  mind,  however,  that  the  U.  S.  P.  1870  formula  contained  a 
large  excess  of  nitric  acid,  the  proportions  being  3  parts  of  nitric  to  5  parts  of 
hydrochloric  acid;  it  is  now  1*3  parts  of  nitric  to  5  parts  of  hydrochloric  acid. 
When  nitro-hydrochloric  acid  is  made  from  strong  acids,  there  is  always  a  loss  of  the 
nitrosyl  chloride  and  of  free  chlorine  by  eflFervescence,  in  consequence  of  the  acids 
not  containing  sufficient  "water  to  hold  the  gaseous  products  in  solution.  Hence 
the  substitution,  in  the  U.  S.  Pharmacopoeia  of  1850,  of  nitric  acid  of  l'-42  for  the 
acid  of  1'5  was  an  improvement. 

Properties.  "  A  golden-yellow,  fuming  and  very  corrosive  liquid,  having  a  strong 
odor  of  chlorine  and  a  strongly  acid  reaction.  By  heat  it  is  wholly  volatilized.  It 
readily  dissolves  gold-leaf,  and  a  drop  added  to  test-solution  of  iodide  of  potassium 
liberates  iodine  abundantly."  U.  S.  Nitro-hydrochloric  acid  has  an  orange  color,  soon 
changing  to  a  golden  yellow,  and  the  odor  of  chlorine.  It  possesses  the  power  of 
dissolving  gold  and  platinum.  It  should  be  kept  in  a  cool  dark  place,  on  account  of 
its  liability  to  lose  chlorine  by  heat,  and  to  have  its  chlorine  converted  into  hydro- 
chloric acid  by  the  action  of  light  and  the  decomposition  of  water.  On  account 
of  its  tendency  to  decomposition,  it  should  not  be  made  in  large  quantities,  nor  be 
kept  very  long  by  the  apothecary  ;  and  care  should  be  taken  not  to  transfer  it  to  the 
bottle  in  which  it  is  to  be  dispensed,  until  effervescence  has  ceased,  lest  the  pressure 
within  should  drive  out  the  stopper.  Nitric  and  hydrochloric  acids,  as  found  in 
commerce,  are  sometimes  so  weak  that  when  mixed  they  will  not  readily  act  on 
gold-leaf  In  this  case,  their  solvent  power  may  be  rendered  effective  by  the  addi- 
tion of  a  little  sulphuric  acid,  which,  by  its  superior  affinity  for  water,  concentrates 
the  other  acids,  and  causes  immediate  action. 

Medical  Properties  and  Uses.  Nitro-hydrochloric  acid  was  brought  to  the  notice 
of  the  profession  in  consequence  of  the  favorable  report  of  its  efficacy  as  an  external 
remedy  in  hepatitis,  made  by  Dr.  Scott,  formerly  of  Bombay.  When  thus  em- 
ployed, it  produces  a  tingling  sensation  of  the  skin,  thirst,  a  peculiar  taste  in  the 
mouth,  and  occasional  soreness  of  the  gums  and  plentiful  ptyalism ;  and  at  the  same 
time  stimulates  the  liver,  as  is  evinced  by  an  increased  flow  of  bile.  It  is  used 
either  by  sponging,  or  in  the  form  of  a  local  or  general  bath.  When  applied  by 
sponging,  the  acid  is  first  diluted  so  as  to  have  the  sourness  of  strong  vinegar.  When 
used  as  a  foot-bath,  three  gallons  of  water,  contained  in  a  deep  narrow  wooden  tub, 
may  be  acidulated  with  six  fluidounces  of  the  acid.  In  this  the  feet  and  legs  are  to 
be  immersed  for  twenty  minutes  or  half  an  hour.  The  bath  may  be  employed  at 
first  daily,  and  afterwards  twice  or  thrice  a  week  ;  and  the  sponging  may  be  used  at 
the  same  time.  The  bath  is  said  to  be  effective  in  promoting  the  passage  of  biliary 
calculi.  The  solution,  prepared  for  a  bath  as  above  mentioned,  may  be  used  for  a 
week,  adding  to  it  daily  a  pint  of  water  acidulated  with  two  fluidrachms  of  the  acid, 
to  make  up  for  the  waste  by  evaporation.  The  bath  should  have  a  temperature  of 
about  97°  F.,  which  may  be  attained  by  heating  part  of  the  acid  solution  and 
throwing  it  back  into  the  remainder. 

Nitro-hydrochloric  acid  is  much  used  internally,  and  it  is  an  excellent  remedy 
in  chronic  hepatic  affections,  in  oxaluria,  and  in  dyspepsia  with  a  tendency  to  con- 
stipation. It  is  sometimes  given  also  in  syphilitic  diseases.  The  strong  fresh  acid 
is  preferable  to  the  dilute,  and  may  be  given  in  doses  of  3  to  6  drops  (018-0-36 
Cc),  well  diluted,  after  meals,  care  being  exercised  to  prevent  its  injuring  the  teeth. 

ACIDUM    XITRO-HYDROCHLORICUM   DILUTUM.  U:  .S.,  ^r. 

Diluted  Nitro-hydrochloric  Acid. 

(Sg'I-DfM  XI-TRO-HY-DRO-CHXu'KI-CCM  DI-Lf 'tum.) 
Acidum  Nitromariaticuin  Dilutum,  Pharm;  18T0;  Diluted  Nitromoriatic  Acid;  Acide  chloraa»> 
tique  dilue,  Fr.;  Verdiinnte  Salpetersalzsaure,  G. 

"  Nitric  Acid,/oiir parts  [or  three  fluidrachms]  ;  Hydrochloric  Acid,  fi/ieen  parte 
[or  thirteen  and  a  half  fluidrachms]  ;    Distilled  Water,  seventy -six  parts  [or  ten 
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fluidounces].  Mix  the  Acids  in  a  capacious,  open  glass  vessel,  and,  when  effer- 
vescence has  ceased,  add  the  Distilled  Water,  Keep  the  product  in  glass-stoppered 
bottles,  in  a  cool  place."  U.  S. 

"Take  of  Nitric  Acid  three  fluidounces ;  Hydrochloric  kcid  four  flindoiinces 
[Inoperial  measure] ;  Distilled  Water  twenty-five  fluidounces  [Imp.  meas.].  Mix 
the  Acids,  and  allow  them  to  remain  for  twenty-four  hours  in  a  bottle,  the  mouth 
of  which  is  partially  closed,  then  add  the  Water  in  successive  portions,  shaking  the 
bottle  after  each  addition,  and  preserve  the  mixture  in  a  stoppered  bottle.  Sp.  gr. 
l-074r.  Six  fluidrachms  [Imp.  meas.]  (352-4  grains  by  weight)  require  for  neu- 
tralization 920  grain -measures  of  the  volumetric  solution  of  soda."  Br. 

"  A  colorless,  or  faintly  yellow  liquid,  odorless  or  having  a  faint  odor  of  chlorine, 
a  very  acid  taste  and  reaction.  By  heat  it  is  wholly  volatilized.  On  adding  a  few 
drops  to  test-.solution  of  iodide  of  potassium,  iodine  is  liberated,"  U.  S. 

Between  diluted  nitric  and  hydrochloric  acids  no  reaction  occurs ;  and  therefore 
both  Pharmacopoeias  direct  that  the  acids  shall  be  mixed  before  dilution.  But 
according  to  the  researches  of  Mr.  Tilden,  confirmed  by  Mr.  Redwood  {P.  J.  Tr., 
X.  508),  water  determines  a  decomposition  of  the  products  resulting  from  the  re- 
action between  nitric  and  hydrochloric  acids,  and  the  reformation  of  hydrochloric 
and  nitric  acids,  with  a  little  nitrous  acid.  It  would  seem,  therefore,  that  diluted 
nitro-hydrochloric  acid  is  not  an  eligible  preparation,  a  conclusion  confirmed  by 
clinical  experience.  The  dose  is  from  ten  to  twenty  drops  or  minims  (0-6-1-25 
C.c),  properly  diluted. 

ACIDUM  OLEICUM.   U.  S.     Oleic  Acid. 

H  Ci8  H33  O2 ;  282.  (ig'I-DUM  O-LE'I-cOm.)  HO,  Cse  H33  O3 ;  282, 

Acide  oleique,  Fr.;  Oleinpaure,  G. 

This  acid  is  a  new  officinal,  and,  although  known  for  many  years,  was  not  used 
medicinally  until  1872  {London  Lancet,  1872,  p.  709),  when  Prof  John  Marshall 
introduced  the  oleates  to  the  profession  as  substitutes  for  some  of  the  older  oint- 
ments, stating  that  they  are  not  only  cleaner  and  more  elegant,  but  are  also  much 
more  efficacious.  (See  Oleata.) 

Preparation.  The  difficulty  in  preparing  oleates  of  good  quality  arises  usually  from 
the  u.se  of  the  commercial  oleic  acid,  which,  being  obtained  as  a  by-product  in  the 
manufacture  of  glycerin  and  candles,  has  a  reddish  brown  color  and  a  disagreeable 
fatty  odor.  It  is  almost  always  contaminated  with  oxyoleic  and  stearic  or  palmitic 
acids.  Various  processes  have  been  suggested  for  the  purification  of  oleic  acid, 
Charles  Rice  (A.  J.  P.,  xlv.  2)  exposes  the  commercial  acid  to  a  temperature  of 
4°  C,  (39°  F.),  and  expresses  the  liquid  portion,  which  is  oleic  acid  deprived  of 
the  greater  part  of  the  contaminating  substances.  The  odorous  and  coloring  princi- 
ples are  not  removed  by  this  process.  A  writer  in  A.  J.  P.  (xlv.  97)  prepares  oleic 
acicZ  for  making  oleates  by  saponifying  almond  oil  with  potassa;  decomposing  by 
tartaric  acid,  separating  the  precipitated  bitartrate ;  heating  for  several  hours  on  a 
water-bath  with  half  its  weight  of  finely  powdered  oxide  of  lead ;  after  cooling, 
mixing  with  three  times  its  volume  of  ether,  settling,  decanting,  and  treating  the 
residue  with  ether  as  before ;  agitating  the  mixed  ethereal  solutions  with  dilute 
hydrochloric  acid ;  skimming  off  the  ethereal  solution  of  oleic  acid,  washing  it  with 
water,  skimming  again,  and  finally  recovering  the  ether  by  distillation.  The  impure 
oleic  acid  thus  obtained  is  freed  from  oxyoleic  acid  by  saturation  with  ammonia, 
precipitating  with  chloride  of  barium,  drying  the  precipitate,  treating  it  with  boiling 
alcohol,  which  deposits  on  cooling  crystals  of  pure  oleate  of  barium ;  and  finally 
decomposing  these  by  a  solution  of  tartaric  acid  in  boiled  water.  In  this  process 
care  must  be  exercised  not  to  expose  the  oleic  acid  to  the  air,  and  the  acid  obtained 
readily  dissolves  as  much  as  20  per  cent,  of  the  red  oxide  of  mercury. 

L.  Wolff  (A.  J.  P.,  1879,  p.  8)  saponifies  oil  of  sweet  almond  with  lead  oxide, 
agitates  the  plaster  or  lead  soap  in  benzin,  which  retains  lead  oleate  in  solution, 
the  lead  palmitate  being  deposited.  The  benzin  solution  of  lead  oleate  is  shaken 
repeatedly  with  diluted  hydrochloric  acid  (1  to  7),  when  lead  chloride  separates,  and 
a  benzin  solution  of  purified  oleic  acid  is  left ;  finally  the  benzin  is  driven  off  by 
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evaporation.  The  objection  to  this  process  is  the  difficulty  of  freeing  the  oleic  acid 
from  traces  of  a  disagreeable  benzin  odor.  Ernest  C.  Saunders  (^V.  R.,  June,  1880) 
makes  a  solution  of  5  pounds  of  white  castile  soap  in  20  pounds  of  boiling  water, 
adds  10  ounces  of  sulphuric  acid,  and  boils  with  stirring,  until  two  clear  layers  are 
formed.  The  upper  layer  is  decanted,  shaken  with  5  pounds  of  hot  water,  and  the 
oily  layer  again  decanted ;  4  ounces  of  lead  oxide  are  dissolved  in  it  with  a  gentle 
heat,  and  while  hot  5  pounds  of  alcohol,  previously  heated  to  65-5°  C.  (150°  F.),  are 
added.  It  is  filtered  after  standing  24  hours,  and  1  ounce  of  hydrochloric  acid 
shaken  with  the  filtrate;  10  pounds  of  water  are  added,  the  acid  decanted,  again 
washed  with  10  pounds  of  water,  and  finally  recovered ;  the  yield  is  about  2i  pounds. 

Properties.  "  A  yellowish,  oily  liquid,  gradually  becoming  brown,  rancid  and 
acid,  when  exposed  to  the  air;  odorless  or  nearly  so,  tasteless,  and,  when  pure,  of  a 
neutral  reaction.  Sp.  gr.  0-800  to  0810.  Oleic  Acid  is  insoluble  in  water,  but 
completely  soluble  in  alcohol,  chloroform,  benzol,  benzin,  oil  of  turpentine,  and  the 
fixed  oils.  At  14°  C.  (57°  F.),  it  becomes  semi-solid,  and  remains  so  until  cooled  to 
4°  C.  (394°  F.),  at  which  temperature  it  becomes  a  whitish  mass  of  crystals.  At  a 
gentle  heat,  the  Acid  is  completely  saponified  by  carbonate  of  potassium.  If  the 
resulting  soap  be  dissolved  in  water  and  exactly  neutralized  with  acetic  acid,  the 
liquid  will  form  a  white  precipitate  with  test-solution  of  acetate  of  lead.  This  pre- 
cipitate, after  being  twice  washed  with  boiling  water,  should  be  almost  entirely  solu- 
ble in  ether  (abs.  of  more  than  traces  of  palmitic  and  stearic  acids).  Equal  volumes 
of  the  Acid  and  of  alcohol,  heated  to  25°  C.  (77°  F.),  should  give  a  clear  solution, 
without  separating  oily  drops  upon  the  surface  (fixed  oils)."    U.  S. 

Chemical  ConstitatioiL  Oleic  acid,  Cj^H^^Oj,  does  not  belong  to  the  "  fatty 
acid"  series,  but  diff"er3  from  the  corresponding  acid  of  that  series,  stearic  acid, 
CjgH3g02,  by  having  two  atoms  of  hydrogen  less.  It  belongs  to  a  series  derived  by 
oxidation  from  alcohols,  which,  like  allyl  alcohol,  C^HjOH,  have  two  atoms  of  hydrogen 
less  than  the  normal  monatomic  alcohols,  like  propyl  alcohol,  CjH,OH.  The  alcohol 
from  which  oleic  acid  is  in  theory  derivable  is  not,  however,  known.  Oleic  acid  is 
monobasic,  as  shown  in  the  formula  HCjgHjgOj. 

Medical  Properties.  Oleic  acid  is  not  itself  used  in  medicine,  but  is  officinal 
for  the  preparation  of  oleates,  which  act  as  corresponding  ointments,  but  are  more 
elegant  and  efficient. 

ACIDUM  OXALICUM.    Oxalic  Acid. 

Hj  C2  O*,  2  H2  O  ;  126.  (if;'I-DLM  OX-AL'I-cCm.)  2  HO  C4 0«,  4  HO;  126. 

AciJe  oxalique  ou  earboneux,  Fr.;  Oxalsaure,  Kleesaure,  G. 

"  In  small,  colorless,  prismatic  crystals,  odorless  and  of  a  very  sour  taste,  slightly 
efflorescent  in  dry  air,  fusible  at  98°  C.  (208°  F.),  and  entirely  volatile  at  a  red  heat."* 

This  acid  is  found  both  in  animals  and  vegetables.  It  is  generated  occasionally 
in  consequence  of  a  diseased  action  in  the  kidneys,  and  deposited  in  the  bladder  as 
oxalate  of  calcium,  forming  a  peculiar  concretion,  called  the  mulberry  calculus.  In 
vegetables,  it  occurs  in  a  free  state  in  the  bristles  of  the  chick-pea  (Cicer  an'etinum), 
combined  with  potassa  as  acid  potassium  oxalate  in  Rumex  acetosa  or  common  sor- 
rel, and  Oxalls  Acetosella  or  wood-sorrel,  and  united  with  lime  in  several  species  of 
lichen,  and  in  rhubarb,  valerian,  and  many  other  plants,  where  it  forms  the  so-called 
raphides. 

Preparation.  The  usual  process  for  obtaining  oxalic  acid  consists  in  decompos- 
ing sugar  by  nitric  acid.  Four  parts  of  sugar  are  acted  upon  by  24  of  nitric  acid 
of  the  sp.gr.  1-24,  and  the  mixture  is  heated  so  long  as  any  nitrogen  tetroxide  is 
disengaged.  A  part  of  the  carbon  of  the  sugar  is  converted  into  carbonic  acid  by 
oxygen  derived  from  the  nitric  acid,  which  thereby  is  reduced  to  nitrogen  tetroxide. 
The  undecomposed  nitric  acid,  reacting  with  the  remaining  elements  of  the  sugar, 
generates  oxalic  and  saccharic  acids,  the  former  of  which  crystallizes  as  the  materials 
cool,  while  the  latter  remains  in  solution.  The  crystals  being  removed,  a  fresh  crop 
may  be  obtained  by  further  evaporation.  The  thick  mother-water  which  now  re- 
mains is  a  mixture  of  saccharic,  nitric,  and  oxaUc  acids ;  and,  by  treating  it  with  six 
*See  test-solution  of  oxalic  acid  at  the  end  of  the  volume. 
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times  its  weight  of  nitric  acid,  the  greater  part  of  the  saccharic  will  be  converted 
into  oxalic  acid.  The  new  crop  of  crystals,  however,  will  have  a  yellow  color,  and 
contain  a  portion  of  nitric  acid,  the  greater  part  of  which  may  be  driven  off  by  al- 
lowing them  to  effloresce  in  a  warm  place.  It  is  probable  that,  in  the  reaction  oc- 
curring between  nitric  acid  and  sugar,  half  the  carbon  of  the  latter  is  converted  into 
carbonic  acid,  and  the  other  half  iuto  oxalic  acid. 

The  manufacturing  chemists  are  said  to  obtain  oxalic  acid  on  a  large  scale  by  beat- 
ing a  mixture  of  112  lbs.  of  sugar,  560  lbs.  of  nitrate  of  potassium,  and  280  lbs.  of 
sulphuric  acid.  Tiie  products  are  135  lbs.  of  oxalic  acid,  and  490  lbs.  of  acid 
sulphate  of  potassium,  or  sal  enixiim.  (L.  Thompson.) 

Many  substances,  besides  sugar,  yield  oxalic  acid  by  the  action  of  nitric  acid;  as 
molasses,  rice,  potato  starch,  gum,  wool,  hair,  silk,  and  many  vegetable  acids.  In 
every  case  in  which  it  is  thus  generated,  the  proportional  excess  of  oxygen  which  it 
contains,  compared  with  every  other  organic  compound,  is  furnished  by  the  nitric 
acid.  When  the  acid  is  obtained  from  potato  starch,  this  is  first  converted  into  starch 
sugar  by  the  action  of  sulphuric  acid.  The  following  is  an  outline  of  the  process, 
as  conducted  on  a  large  scale.  The  pulp  of  potatoes,  obtained  by  rasping  or  other 
suitable  means,  is  washed  two  or  three  times  by  stirring  it  well  with  water,  allowing 
it  to  subside,  and  running  oflF  the  water.  It  is  then  boiled  for  some  hours  with  water 
in  wooden  boilers,  lined  with  lead  and  heated  by  steam  ;  a  quantity  of  sulphuric  acid 
being  stirred  in  the  mixture,  equal  to  2  per  cent,  of  the  weight  of  the  potatoes 
employed.  By  this  treatment  the  starch  of  the  potatoes  is  converted  into  starch 
sugar ;  and  the  change  is  known  to  be  completed  when  a  drop  of  tincture  of  iodine, 
added  to  a  little  of  the  boiling  liquor,  placed  on  a  piece  of  glass,  ceases  to  produce 
a  purple  color.  The  product  is  then  filtered  through  a  horse-hair  cloth,  and  the 
liquid  which  passes  is  carefully  evaporated  until  a  gallon  of  it  weighs  about  fourteen 
pounds.  This  li(iuid  consists  of  a  concentrated  solution  of  starch  sugar,  and  is  now 
ready  for  conversion  into  oxalic  acid.  For  this  purpose  it  is  placed  in  wooden  boilers, 
lined  with  lead,  eight  feet  square  and  three  deep,  and,  having  been  mixed  with  the 
requisite  proportion  of  nitric  acid,  is  heated  to  a  temperature  of  about  52°  C.  (125°  F.) 
by  means  of  steam,  passed  through  a  coil  of  lead  pipe,  until  the  decomposition  is 
eflfected.  The  liquor  is  then  drawn  off  by  a  siphon  or  cock  into  shallow  lead-lined 
wooden  coolers  to  crystallize.  The  crystals  having  formed,  the  mother-waters  are 
drawn  off  for  use  in  a  subsequent  operation.  When  the  manufacture  of  the  acid  is 
conducted  in  vessels  of  the  size  just  indicated,  the  density  of  the  nitric  acid  should 
not  be  less  than  1-20  nor  higher  than  1-27.  If  the  nitric  acid  is  used  of  undue 
strength,  a  part  of  the  oxalic  acid  first  formed  is  converted  into  carbonic  acid,  to 
the  no  small  diminution  of  the  desired  product.  (C*/te»i.  Gaz.,  1852,  p.  112.) 
The  yield  of  oxalic  acid  from  a  given  quantity  of  material  has  been  much  under- 
stated. If  properly  treated  with  nitric  acid,  100  lbs.  of  good  sugar  will  yield  from 
125  to  130  lbs.  of  oxalic  acid,  and  the  same  weight  of  molasses,  from  105  to 
110  lbs. 

Certain  organic  substances  yield  oxalic  acid  when  heated  with  potassa.  Wood- 
shavings,  if  mixed  with  a  solution  of  caustic  potassa,  and  exposed  to  a  heat  considerably 
higher  than  100°  C.  (212°  F.),  will  be  decomposed,  and  partly  converted  into  oxalic 
acid,  which  then  combines  with  the  alkali.  At  present  most  of  the  oxalic  acid  of 
commerce  is  obtained  by  heating  saw-dust  with  a  mixture  of  caustic  soda  and  potassa. 
Soda  alone  will  not  generate  the  acid,  and  potassa  is  too  costly  to  be  used  by  itself  for 
the  purpose  ;  but  Mr.  Dale  ascertained  that,  by  mixing  the  two  in  the  proportion  of 
two  molecules  of  soda  to  one  of  potassa,  the  same  or  an  even  better  result  was  obtained 
than  from  the  latter  alone.  The  mixture  of  caustic  alkalies  and  saw-dust  is  made  in  a 
thick  paste  and  then  heated  for  several  hours  to  a  temperature  of  200°  C.  (392°  F.) 
to  220°  C.  (428°  F.).  The  gray  mass  is  then  washed  with  carbonate  of  sodium,  where- 
by the  potash  is  removed  as  carbonate,  the  less  soluble  sodium  oxalate  remaining. 
This  is  converted  into  calcium  oxalate,  by  milk  of  lime,  and  the  calcium  salt  then  de- 
composed with  sulphuric  acid.  The  impure  oxalic  acid  is  then  purified  by  recrystal- 
lization.  Bohlig  has  suggested  an  improvement  by  precipitating  the  solution  of  potas- 
sium oxalate  with  magnesium  chloride  or  sulphate.  (Bayer,  iV.  E.,  Aug.  1877.) 
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As  tho  oxalic  acid  of  commerce  often  contains  more  or  less  of  foreign  matter,  it 
requires  for  certain  purposes  to  be  purified.  It  has  sometimes  been  fraudulently 
m;xed  with  25  per  cent,  of  Epsom  salt.  M.  E.  J.  Maumene  gives  the  following 
process  for  purification,  which  he  says  answers  better  than  the  method  generally 
recommended.  Sufficient  hot  water  is  added  to  the  crystals  to  leave,  on  the  cooling 
of  the  solution,  10  to  20  per  cent,  undissolved,  according  to  the  degree  of  impurity. 
The  first  crystals  are  put  aside.  The  mother-water  is  then  concentrated ;  and,  if  the 
resulting  crystals  be  submitted  to  two  or  three  successive  crystallizations,  the  acid 
will  be  obtained  finally  free  from  alkaline  oxalate.  {Journ.  de  Pharm.,  1S64,  p. 
15-4.)  Stolba  prefers  the  method  of  purification  by  crystallization  from  hydro- 
chloric acid  (boiling  hot).  {Journ.  App.  Chem.,  Aug.  1874.)  Villiers  {Journ. 
Chem.  Soc,  1880,  p.  544)  prepares  anhydrous  oxalic  acid  by  dissolving  1  part 
of  ordinary  acid  in  about  12  parts  of  warm  c-oncentrated  sulphuric  acid,  allowing  the 
oxalic  acid  to  crystallize  out. 

Properties.  Oxalic  acid  is  a  colorless  crystallized  solid,  possessing  considerable 
volatility,  and  a  strong,  sour  taste.  Its  crystals  have  the  shape  of  slender,  flattened 
four-  or  six-sided  prisms,  with  two-sided  summits ;  and,  when  exposed  to  a  very  dry 
atmosphere,  undergo  a  slight  efflorescence.  "  Soluble  in  45  parts  of  absolute  alcohol, 
in  7  parts  of  alcohol,  and  almost  insoluble  in  ether,  chloroform,  benzol,  and  benzin. 
The  crystals  should  dissolve  in  not  less  than  8  to  10  parts  of  distilled  water  at 
15°  C.  (59^  F.)  (greater  solubility  indicating  contamination  with  adherent  nitric 
acid.)"   U.S. 

It  fuses  in  it3  water  of  hydration  at  98°  C.  (208*4°  F.),  although  continued 
exposure  to  a  heat  of  60°  C.  (140°  F.)  to  70°  C.  (158°  F.)  will  render  it  perfectly 
anhydrous.  Solutions  of  oxalic  acid  at  100°  C.  (212°  F.)  lose  acid  by  sublima- 
tion, and  at  157°  C.  (3146°  F.)  it  sublimes  rapidly.  If  the  heat  rise  to  160°  C. 
(320°  F.),  much  loss  of  acid  occurs.  (Allen,  Commer.  Org.  Anal.,  1879,  p.  233.) 

It  combines  with  salifiable  bases,  and  forms  salts  called  oxalates.  The  most  in- 
teresting of  these  are  the  three  oxalates  of  potassium,  severally  called  oxalate,  bi- 
noxalate,  and  quadroxalate  (acid  potassium  oxalate  plus  free  oxalic  acid),  and  the 
oxalate  of  calcium.  The  binoxalate  and  quadroxalate,  both  popularly  called  salt  of 
sorrel  OT  essential  salt  of  lemons,  are  employed  for  removing  iron  moulds  from  linen, 
and  act  by  their  excess  of  acid,  which  forms  a  soluble  salt  with  the  sesquioxide  of 
iron  constituting  the  stain.  These  oxalates  are  sometimes  met  with  in  the  market 
contaminated  with  free  sulphuric  acid.  Oxalic  acid  is  used  for  removing  ink  stains 
and  iron  moulds,  for  cleaning  the  leather  of  boot-tops,  and  for  discharging  colors  in 
calico-printing.  Prussian  blue  dissolves  in  aqueous  oxalic  acid  to  a  clear  blue  liquid 
which  is  often  employed  as  a  Line  ink. 

This  acid  has  a  very  strong  affinity  for  lime,  and  makes  with  it  an  insoluble  pre- 
cipitate consisting  of  oxalate  of  calcium,  whenever  the  acid  and  earth  are  brought 
into  contact  in  solution.  An  aqueous  solution  forms  with  solution  of  lime  a  white 
precipitate,  insoluble  in  an  excess  of  oxalic  or  acetic  acid,  but  dissolved  by  dilute 
hydrochloric  acid.  It  is  even  capable  of  decomposing  fluoride  of  calcium,  evolv- 
ing hydrofluoric  acid.  {J.  W.  Slater.)  Oxalic  acid  and  its  soluble  combinations 
are  the  best  tests  for  lime ;  and,  conversely,  a  soluble  salt  of  lime  for  oxalic  acid. 
In  weak  solution  the  acid  is  said  to  absorb* oxygen  and  to  be  converted  into  carbonic 
acid;  but  a  strong  solution  is  quite  permanent.  (.4.  J.  P.,  1870,  p.  317.)  When 
lime  is  searched  for,  oxalate  of  ammonium  is  the  most  convenient  test.  So  strong 
is  the  mutual  attraction  between  this  acid  and  lime,  that  the  former  takes  the  latter 
even  from  sulphuric  acid.  Hence  the  addition  of  a  soluble  oxalate  disturbs  the 
transparency  of  a  solution  of  sulphate  of  calcium. 

Oxalic  acid  is  distinguished  from  all  other  acids  by  the  form  of  its  crystals,  and 
by  its  solution  yielding  a  precipitate  with  lime-water,  insoluble  in  an  excess  of  the 
acid  or  of  acetic  acid. 

Composition.  Anhydrous  oxalic  acid  consists  of  two  atoms  of  carbon  24,  two 
of  hydrogen  2,  and  four  of  oxygen  64  =  90.  It  is  a  bibasic  acid.  When  crystal- 
lized, two  molecules  of  water  must  be  added,  making  the  molecular  weight  of  the 
crystals  126.     These  two  molecules  of  water  may  be  driven  ofi"  by  a  regulated  heat, 
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by  which  the  acid  is  made  to  effloresce.     As  oxalic  acid  is  the  final  oxidation  product 

,  CH„.OH 
of  the  diatomic  alcohol  glycol^  to  which  the  formula     i  is  given,  we  may  con- 

CO,OH  CH,.OH 

elude  that  its  structural  formula  is  ^  .which    explains    the   readiness   with 

CO, OH 

which  sulphuric  acid  splits  it  up  into  carbon  dioxide,  CO^,  and  carbon  monoxide, 
CO,  by  withdrawing  H^O  from  its  formula,  and  with  which  oxidizing  agents  like 
manganese  and  lead  dioxides  change  it  into  carbonic  acid. 

Medical  and  Toxical  Properties.  Oxalic  acid  has  been  employed  as  a  substi- 
tute for  citric  acid,  but  at  present  is  never  used  as  a  medicine.  Attention  was  first 
called  to  it  as  a  poison  by  Mr.  Royston  in  1814,  and  the  certainty  and  rapidity  of 
its  action  have  caused  it  to  be  largely  used  for  suicidal  purposes.  Death  has  been 
produced  by  it  in  ten  minutes.  (Case,  Chem.  News^  April  2-4,  1868.)  The  minimum 
fatal  dose  recorded  is  one  drachm  (^Taylor). 

From  the  general  resemblance  which  the  crystallized  oxalic  acid  bears  to  Epsom 
salt,  many  fatal  mistakes  have  occurred  in  consequence  of  its  being  sold  for  that  sa- 
line purgative.     It  is,  however,  at  once  distinguished  by  its  sour  taste. 

Oxalic  acid  acts  on  the  economy  in  two  principal  ways,  according  as  its  solution 
is  concentrated  or  dilute.  When  concentrated  it  causes  exquisite  pain,  followed  by 
violent  efforts  to  vomit,  then  sudden  dulness,  languor,  and  great  debility,  and  finally 
death  without  a  struggle.  When  dissolved  in  twenty  times  its  weight  of  water,  it 
possesses  no  corrosive  and  hardly  any  irritating  power,  but  causes  death  by  acting 
on  the  brain,  spinal  marrow,  and  heart.  It  should  be  noted,  however,  that  the 
acid,  in  weak  solution,  always  exercises  a  corroding  or  softening  power  on  the  animal 
tissues. 

The  morbid  appearances  caused  by  oxalic  acid  are  various.  In  a  dissection  re- 
ported by  Dr.  Christison,  the  mucous  coat  of  the  throat  and  gullet  had  an  appear- 
ance as  if  scalded,  and  that  of  the  gullet  could  be  easily  scraped  off".  The  inner 
coat  of  the  stomach  was  pultaceous,  in  many  points  black,  in  others  red,  and  that 
of  the  intestines,  similarly  but  less  violently  affected.  In  another  case,  the  whole 
villous  coat  of  the  stomach  was  either  softened  or  removed,  as  well  as  the  inner 
membrane  of  the. oesophagus ;  so  that  the  muscular  coat  was  exposed,  and  this  coat 
exhibited  a  dark,  gangrenous  appearance,  being  much  thickened  and  highly  injected. 
The  stomach  usually  contains  a  dark  fluid,  resembling  coff'ee-grounds,  consisting 
chiefly  of  altered  blood.  The  tongue  and  mouth  are  sometimes  white  or  spotted 
with  white.     In  a  few  cases  no  morbid  appearances  have  been  discovered. 

In  the  treatment  of  poisoning  by  oxalic  acid,  the  remedial  measures  must  be 
employed  with  great  promptitude.  Vomiting  may  be  encouraged  and  the  stomach- 
pump  used,  but  unless  the  antidote  is  at  hand  death  will  rarely  be  averted.  The 
proper  antidote  is  chalk  or  magnesia,  mixed  with  water ;  and  as  soon  as  either  can 
be  procured,  it  must  be  administered  in  large  and  repeated  doses.  In  many  cases 
whitewash  or  some  other  preparation  of  lime  can  be  obtained  sooner  than  chalk, 
and  should  be  at  once  administered.  These  substances  act  by  forming  with  the 
poison  an  insoluble,  inert  oxalate  of  calcium  or  of  magnesium.  The  soluble  salts 
of  oxalic  acid,  as  oxalate  of  ammonium,  and  oxalate  of  potassium,  are  equally 
poisonous,  and  the  antidotes  for  them  are  the  same  as  for  the  acid. 

The  best  tests  for  the  detection  of  oxalic  acid  in  the  contents  of  the  stomach, 
or  in  the  vomited  matter,  in  cases  of  suspected  poisoning,  are  chloride  of  calcium, 
sulphate  of  copper,  and  nitrate  of  silver.  The  first  causes  a  white  precipitate  of 
oxalate  of  calcium,  known  by  its  being  soluble  in  nitric  acid  ;  the  second,  a  bluish- 
white  precipitate  of  oxalate  of  copper;  and  the  third,  a  dense  white  precipitate  of 
oxalate  of  silver,  which,  when  dried  and  heated,  becomes  brown  and  detonates  faintly. 
When  the  antidotes  have  been  freely  used  during  life,  the  poison  will  be  in  the  state 
of  oxalate  either  of  calcium  or  magnesium.  In  this  case,  the  oxalate  found  is  to  be 
boiled  with  a  solution  of  carbonate  of  potassium,  whereby  an  oxalate  of  potassium 
will  be  generated ;  and  this  must  then  be  examined  with  the  reagents  above  indicated. 
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ACIDUM  PHOSPHORICUM.   U.  S.    Phosphoric  Acid. 

(A(;'I-DUM  PHOS-PHOE'I-CCM.) 

"  A  liquid  composed  of  50  per  cent,  of  Orthophosphoric  -Acid  [H3  POj  98 — 3H0, 
PO5 ;  98]  and  5U  per  cent,  of  water."    U.  S. 

'•Phosphorus,  sixteen  parts;  Nitric  Acid,  Distilled  Water,  each,  a  sufficient 
quantity.  To  make  one  hundred  parts.  Mix  one  hundred  parts  of  Nitric  Acid  with 
one  hundred  parts  of  Distilled  Water,  in  a  glass  retort  having  the  capacity  of  /our 
hundred  parts.  Having  placed  the  retort  upon  a  sand-bath  or  wire-gauze  support, 
connect  it  loosely  with  a  well-cooled  receiver  and  add  to  the  acid  in  the  retort  the 
Phosphorus  previously  cut  into  fine  pieces.  Insert  a  funnel  through  the  tubulure 
cf  the  retort,  and  then  gradually  apply  heat  until  the  reaction  is  seen  to  commence. 
Regulate  the  heat  carefully  so  as  to  prevent  the  reaction  from  becoming  too  violent, 
or,  if  necessary,  check  it  by  the  addition  of  a  little  Distilled  Water  through  the 
funnel.  From  time  to  time  return  the  acid  liquid,  which  collects  in  the  receiver 
into  the  retort,  until  all  the  Piiosphorus  is  dissolved.  Then  transfer  the  liquid  to 
a  weighed  porcelain  capsule,  and  continue  the  heat,  at  a  temperature  not  exceeding 
190°  C.  (37-1°  F.),  until  the  excess  of  Nitric  Acid  is  driven  off,  and  an  odorless 
syrupy  liquid  remains.  Cool  the  dish  and  contents,  and  add  enough  Distilled  Water 
to  make  the  liquid  weigh  one  hundred  jiarts.  Test  small  portions  for  Nitric,  Phos- 
phorous, and  Arsenic  Acids  by  the  following  methods.  If  Nitric  Acid  should  be 
present,  evaporate  the  liquid  until  no  reaction  for  Nitric  Acid  can  be  obtained. 
Then  cool  the  Acid  and  add  enough  Distilled  Water  to  make  the  product  weigh  one 
hundred  parts.  If  Phosphorous  Acid  be  present,  add  to  the  liquid  a  mixture  of 
six  parts  of  Nitric  Acid  and  six  parts  of  Distilled  Water,  and  again  evaporate  until 
no  reaction  for  Phosphorous  or  Nitric  Acid  can  be  obtained.  Then,  having  cooled 
the  Acid,  add  sufficient  Distilled  Water  to  make  the  product  weigh  one  hundred 
parts.  If  Arsenic  Acid  be  present,  dilute  the  Acid  with  one  hundred  and  fifty 
parts  of  Distilled  Water,  heat  to  about  70°  C.  (158°  F.),  and  pass  through  the 
liquid  a  stream  of  Hydrosulphuric  Acid  Gas  for  half  an  hour,  then  remove  the  heat 
and  continue  passing  the  gas  unlil  the  liquid  is  cold.  Close  the  vessel  tightly,  set 
it  aside  for  24  hours,  filter  the  liquid,  heat  it  until  all  the  odor  of  the  gas  has  been 
driven  ofi",  again  filter,  and  evaporate  until  the  residue  weighs  one  hundred  parts. 
Preserve  the  product  in  glass-stoppered  bottles."    U.  S. 

This  preparation,  although  in  common  use  for  the  last  few  years,  is  for  the  first 
time  officinal  in  the  present  Pharmacopoeia.  It  is  recommended  on  account  of  its 
small  bulk  and  its  great  convenience  to  the  apothecary  for  preparing  the  diluted 
acid.  The  glacial  phosphoric  acid  is  no  longer  officinal,  it  having  been  shown  that 
it  is  practically  impossible  to  obtain  it  of  sufficient  purity  to  be  reliable.  (See  Proc. 
A.  P.  A.,  1875,  pp.  666,  672.)  The  present  syrupy  acid  is  a  great  improvement 
in  every  way,  as  it  can  be  obtained  of  undoubted  purity  and  strength,  and  by  simple 
dilution  with  water  diluted  phosphoric  acid  of  any  desired  strength  can  easily  be 
produced  from  it.*  The  process  for  its  preparation  is  the  old  and  well-known  one 
of  oxidizing  phosphorus  by  the  use  of  nitric  acid,  and  it  does  not  differ  very  greatly 
from  the  British  method  of  making  the  diluted  acid  or  the  first  process  in  the  U.  8. 
Pharmacopoeia  of  1870.  (See  Acidum  Phosphoricum  Dilutum,  p.  95,  and  Acidum 
Phosphoricum  Glaciale,  p.  9-i.) 

Properties.  "  A  colorless  liquid,  without  odor,  of  a  strongly  acid  taste  and  re- 
action. Its  specific  gnivity  is  1'347.  When  heated  the  liquid  loses  water,  and  when 
a  temperature  of  about  200°  C.  (392°  F.)  has  been  reached,  the  acid  is  gradually 
converted  into  pyrophosphoric  and  metaphosphoric  acids,  which  may  be  volatilized 
at  a  red  heat.  If  the  diluted  acid  be  supersaturated  with  ammonia,  addition  of  test 
mixture  of  magnesium  produces  a  white  crystalline  precipitate.     If  this  precipitate 

*  James  T.  Shinn  (A.  J.  P.,  Oct.  1880)  proposes  a  formula  for  Liqunr  Arid!  PhogphoHci  and 
Ltq.  Acidi  Photph.  Cnmp.  A  similar  preparation  under  the  name  of  Horsford's  Acid  Phosphates 
has  a  large  use  in  this  country.  The  formula  is  as  follows.  Liquor  Acidi  Photphorici  (without 
Iron):  Caleii  Phosphat.  384  gr.;  Magnesii  Phosphat.  256  gr. ;  Potassii  Phosphat.  192  gr. ;  Acidi 
Phosphorici  (60  per  cent.)  640  minims ;  Aquae,  q.  s.  ft.  1  pint.  Liq.  Acidi  Phosph.  Comp.  (with 
Iron) :  Calc.  Phosphat.  384  gr. ;  Magnes.  Phosphat.  64  gr. :  Potassii  Phosphat.  32  gr. ;  Ferri  Phos- 
phat. 64  gr. ;  Acid  Phosph.  (60  per  cent.,^  816  minims;  Aquae  q.  s.  ft.  1  pint. 
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be  dissolved  in  diluted  acetic  acid,  the  solution  yields  a  yellow  precipitate  with  test- 
solution  of  nitrate  of  silver.  Phosphoric  Acid,  diluted  with  5  volumes  of  water, 
and  gently  warmed,  should  not  be  blackened  by  test-solution  of  nitrate  of  silver, 
nor  be  turned  white  or  whitish  by  test-solution  of  mercuric  chloride  (absence  of 
phosphorous  acid) ;  when  heated  to  about  70°  C  (158°  F.),  thoroughly  saturated 
during  half  an  hour,  and  afterward  until  it  is  cold,  with  hydrosulphuric  acid  gas, 
then  set  aside  for  twenty-four  hours,  it  should  not  deposit  a  lemon-yellow  sediment 
(absence  of  arsenic  acid).  If  a  crystal  of  ferrous  sulphate  be  dropped  into  a  cooled 
mixture  of  Phosphoric  and  Sulphuric  Acids,  no  brown  or  reddish  zone  should  make 
its  appearance  around  the  crystal  (absence  of  nitric  acid).  After  diluting  the 
Acid  with  5  volumes  of  distilled  water,  no  precipitate  should  be  produced  on  the 
addition  of  small  portions  of  test-solutions  of  chloride  of  barium  (sulphuric  acid), 
or  of  nitrate  of  silver  (hydrochloric  acid) ;  nor  should  any  precipitate  be  formed 
after  several  hours,  by  the  addition  of  an  equal  volume  of  tincture  of  chloride  of 
iron  (pyrophosphoric  and  metaphosphoric  acids), 

"On  pouring  5  Gm.  of  Phosphoric  Acid  upon  10  Gm.  of  oxide  of  lead  free  from 
carbonate  of  lead  and  from  moisture,  evaporating,  and  igniting,  a  residue  will  be 
obtained  which  should  weigh  11-81  Gm."    U.  S. 

Medical  Properties.  This  acid  is  rarely  used  medicinally.  It  has  the  same 
properties  and  uses  as  the  diluted  Phosphoric  Acid  (see  p.  95).  The  dose  is  5  to 
10  minims  (-S-G  C.c),  one-fifth  that  of  the  diluted  acid. 

Off.  Prep.  Acidum  Phosphoricum  Dilutum, 

Acidum  Phosphoricum  Glaci ale.  {Glacial PhospJwric  Acid ;  3fefa.phospho- 
ric  Acid,  Monobasic  Phosphoric  Acid;  Monoh^drafcd  Phosphoric  Acid ;  Acide 
phosphorique  glacial,  Fr. ;  Glnsige  Phosphorsaure,G.^  Formula  HPO3;  mol.  wt.,80. 
Phosphoric  oxide  consists  of  two  atoms  of  phosphorus  and  five  atoms  of  oxygen,  V^O^, 
and  can  be  obtained  only  by  the  direct  union  of  its  constituents,  which  takes  place  when 
phosphorus  is  burned  in  perfectly  dry  oxygen  gas.  Thus  procured,  it  is  in  the  form 
of  a  white  amorphous  powder,  extremely  deliquescent,  volatilizable  at  a  red  heat,  and 
assuming,  when  it  cools  after  fusion,  a  vitreous  appearance.  The  classic  researches 
of  Prof.  Graham  first  established  clearly  the  character  of  the  several  varieties  of  phos- 
phoric acid,  which  may  be  considered  as  derived  from  this  oxide.  When  amorphous 
phosphorus  is  boiled  with  nitric  acid,  or  when  phosphoric  oxide  is  boiled  with 
water,  the  oxide  takes  up  three  molecules  of  water,  and  yields  tribasic  or  ordinary 
pAosp/iorjc  acid,  according  to  the  reaction:  P^O. -)- BH^O  ^H^P^OgOr  (HgPO^)^. 
If  this  acid  be  heated  for  a  considerable  time  to  215°  C.  (419  F.),  the  two  molecules 
lose  one  molecule  of  water  and  yield  pyrophosjdioric  acid,  a  tetrabasic  variety,  ac- 
cording to  the  reaction  :  H^P^Og —  II^O  =;  H^P^O,.  Lastly,  at  a  red  heat  the  or- 
dinary phosphoric  acid  is  converted  into  metapliosphoric  acid,  a  monobasic  variety, 
according  to  the  reaction  :  HjPO^ —  H^O  =  HPO3.  This  last  variety  may  also  be 
obtained  direct  from  the  oxide  by  dissolving  it  in  cold  water,  when  it  takes  up  one 
molecule  of  water  :  PPj  +  H^O  ^  H^P^Oe  or  (HPOj)^.  (See  Chem.  News,  Jan.  7, 
187G;  or  A.  J.  P.,  1876,  p.  109.)  An  aqueous  solution  of  either  of  the  three 
acids,  heated  so  long  as  water  escapes,  yields  the  monobasic  or  metaphosphoric  acid; 
and  as,  upon  cooling,  it  becomes  a  transparent  ice-like  solid,  it  has  received  in  this 
state  the  name  of  glacial  phosphoric  acid.  Conversely,  this  monobasic  acid  is  slowly 
transformed,  in  aqueous  solution,  and  more  rapidly  if  the  solution  is  heated,  into 
the  tribasic  form.  Prof.  Maisch  has  ascertained  that  nitric  acid,  added  to  the  solu- 
tion of  the  monobasic  acid,  with  the  aid  of  heat,  causes  the  change  from  the 
monobasic  to  the  tribasic  form,  viz.,  to  the  common  phosphoric  acid,  without  the 
intermediate  production  of  the  tetrabasic  variety. 

Tests.  The  three  acids  are  distinguishable  by  peculiar  reactions.  Thus,  the 
monobasic  is  characterized  by  coagulating  albumen,  and  giving  white  gelatinous  un- 
crystallizable  precipitates  with  the  soluble  salts  of  baryta,  lime,  and  silver;  the  tetra- 
basic does  not  coagulate  albumen,  and,  though  it  causes  a  white  precipitate  with 
nitrate  of  silver,  must  first  be  neutralized;  the  tribasic  does  not  coagulate  albumen, 
and  until  neutralized  does  not  precipitate  nitrate  of  silver,  but  after  neutralization 
throws  down  a  yellow  precipitate  of  phosphate  of  silver. 
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Glacial  phosphoric  acid  is  most  advantasreously  obtained  from  calcined  bones,  by 
first  treating  tliem  with  sulphuric  acid,  which  produces  an  insoluble  sulphate  and 
soluble  acid  phosphate  of  calcium  ;  then  dissolving  out  the  latter  salt,  and  saturating 
it  with  carbonate  of  ammonium,  which  generates  phosphate  of  ammonium  in  solution ; 
and,  finally,  obtaining  the  phosphate  of  ammonium  by  evaporation  to  dryness,  and 
then  igniting  it  in  a  platinum  crucible.  The  ammonia  and  all  the  water  except  the 
one  molecule  needed  for  the  formation  of  metaphosphoric  acid  are  driven  off,  and  the 
glacial  acid  remains.  In  France,  a  fossil  phosphate  of  calcium  found  in  the  Departe- 
meut  du  Lot  is  sometimes  substituted  for  bones,  in  the  manufacture  of  phosphoric 
acid.   (Jouni.  de  Phami.,  1872,  p.  188.) 

Properties.  Thus  procured,  glacial  phosphoric  acid  is  in  the  form  of  a  white, 
uncry.stallizable,  fusible  solid,  inodorous,  very  sour  to  the  taste,  slowly  deliquescent, 
slowly  soluble  in  water,  and  soluble  also  in  alcohol.  Its  formula  is  HPO3,  and  it  is 
made  up  of  11*2  per  cent,  of  water  in  combination  with  888  per  cent,  of  phosphoric 
oxide.  As  already  stated,  it  is  characterized  by  producing  white  gelatinous  precipi- 
tates with  albumen,  and  with  the  soluble  salts  of  lime,  baryta,  and  silver;  and  the 
precipitate  produced  with  the  chloride  of  barium  is  readily  redissolved  by  an  excess 
of  the  acid.  This  is  the  form  of  the  acid  which  results  when  the  oxide,  produced 
by  burning  phosphorus  in  dry  oxygen  gas,  is  introduced  into  cold  water. 

Impurities.  Glacial  phosphoric  acid  is  seldom  prepared  in  this  country.  That 
found  in  commerce  is  almost  all  imported,  and  chiefly  from  Germany.  It  is  often 
more  or  less  impure,  containing,  as  shown  by  the  experiments  of  Prof.  Maisch, 
silica,  and  the  phosphates  of  calcium  and  magnesium,  which  are  precipitated  from 
a  neutralized  solution  of  the  acid  by  ammonia.  In  one  instance  8  per  cent,  of  these 
impurities  was  found ;  but  in  some  others  little  or  none.  Prof.  Maisch  never  found 
nitric  or  hydrochloric  acid,  and  sulphuric  acid  rarely ;  and,  though  the  presence 
of  ammonia  might  be  suspected  from  the  source  whence  the  acid  is  obtained,  he 
did  not  detect  it.  {A.  J.  P.,  1860,  p.  19-4.)  The  chief  impurity,  however,  is  soda, 
as  has  been  pointed  out  by  Brescius,  Remington,  Dohme,  Prescott,  and  others  (see 
Proc.  A.  P.  A.,  1875,  666,  672) ;  01  late  years  the  acid  has  been  found  to  con- 
tain occasionally  as  much  as  60  per  cent,  of  sodium.metaphosphate,  and  rarely  less 
than  55  per  cent.  (iV.  7?.,  Feb.  1879.)  In  consequence  of  its  deliquescence  upon 
exposure  to  the  air,  a  portion  of  the  monobasic  acid  passes  into  the  tribasic  state. 
This  is  detected,  if  in  considerable  quantity,  by  its  giving  a  yellowish  color  to  the 
precipitate  with  nitrate  of  silver.  The  U.S.  Pharm.  1870  directed  that  the  acid, 
in  aqueous  solution,  should  yield  no  precipitate  with  sulphuretted  hydrogen,  showing 
the  absence  of  metals ;  should  cause  a  white  precipitate  with  chloride  of  barium 
soluble  in  an  excess  of  acid;  with  an  excess  of  ammonia,  should  cause  only  a  slight 
turbidity,  proving  the  almost  total  absence  of  earthy  salts ;  and  should  yield  no 
ammonia  when  treated  with  potassa  in  excess.  Should  the  presence  of  arsenic  be 
ascertained  by  the  tests  for  that  metal,  it  may  be  separated  by  boiling  with  hydro- 
chloric acid,  so  as  to  convert  the  arsenic  into  its  very  volatile  chloride,  which  would 
escape  with  the  vapors  of  the  hydrochloric  acid. 

Glacial  phosphoric  acid  was  introduced  into  the  Materia  Medica  of  the  Pharma- 
copoeia of  1860  as  affording  a  convenient  method  of  preparing  the  medicinal  acid, 
but,  owing  to  its  unreliability,  was  very  properly  dismissed  from  the  present  Pharma- 
copoeia. Thirty-eight  and  a  half  grains,  dissolved  in  a  fluidounce  of  water,  form  a 
solution  about  ec^ual  in  strength  to  the  U.  S.  diluted  acid  of  Pharm,  1860. 

ACIDUM  PHOSPHORICUM  DILUTUM.   U.S.   Diluted  Phosphoric 

Acid. 

(Xg'l-DOf    PHpS-PHOB'l-CUM    PI-LU'tPM.) 

Acide  phosphoriqne  medicinal,  F.;  Verdiinnte  Phosphorsiiure,  G. 

"  Phosphoric  Acid,  ticenly  parts  [or  two  and  a  half  fluidounces]  ;  Distilled  "Water, 
eiglity  jyarts  [or  thirteen  and  a  half  fluidounces].  To  make  one  hundred  parts 
[or  one  pint].  Mix  the  Phosphoric  Acid  with  the  Distilled  Water.  Diluted  Phos- 
phoric Acid  has  a  specific  gravity  of  1057,  and  contains  10  per  cent,  of  ortho- 
phosphoric  acid.     It  should  respond  to  the  tests  of  purity  required  for  Phosphoric 


96  Acidum  Phosphoricum  Dilutum.  part  i. 

Acid.  On  pouring  5  G-m.  of  Diluted  Phosphoric  Acid  upon  5  Gm.  of  oxide  of 
lead  free  from  carbonate  and  from  moisture,  evaporating  and  igniting,  a  residue  will 
be  obtained  which  should  weigh  536  Gm."  U.  S. 

"  Take  of  Phosphorus /(>«/•  hundred  and  thirteen  grains;  Nitric  Acid  six  fluid- 
ounces  [Imperial  measure]  ;  Distilled  Water  a  sufficiency.  Put  the  Nitric  Acid, 
diluted  with  eight  [fluidjounces  [Imp.  meas.]  of  Distilled  Water,  into  a  tubulated 
retort  connected  with  a  Liebig's  condenser,  and,  having  added  the  Phosphorus,  apply 
a  gentle  heat,  so  as  slowly  to  distil  five  fluidounces  [Imp.  meas.]  of  liquid.  Return 
this  to  the  retort,  and  continue  the  distillation,  occasionally  returning  the  distillate, 
until  the  phosphorus  has  entirely  disappeared.  Transfer  the  contents  of  the  retort 
to  a  porcelain  dish  of  hard  well-enamelled  ware,  and  evaporate  the  liquid  until  it  is 
reduced  to  four  fluidounces  [Imp.  meas  ]  ;  then  transferring  it  to  a  platinum  vessel, 
continue  the  evaporation  until  it  is  reduced  to  about  two  fluidounces  [Imp.  meas.], 
and  orange-colored  vapors  are  no  longer  formed.  Mix  it  now  with  Distilled  Water 
until,  when  cold,  it  measures  one  pint  [Imp.  meas]."  Br. 

It  will  be  observed  that  in  the  U.  S.  Pharmacopoeia  of  1880,  diluted  phosphoric 
acid  is  made  by  simple  dilution  of  the  stronger  acid,  and  that  the  older  method  of 
dissolving  the  glacial  acid  has  been  very  properly  abandoned.  (See  Acidum  Phos- 
phoricum Glaciale.)  The  officinal  diluted  acid  is  weaker  than  the  British,  the 
U.  S.  P.  acid  containing  ten  per  cent,  of  orthophosphoric  acid,  whilst  the  British 
contains  nearly  fourteen ;  with  this  exception  they  are  identical.  The  process  for 
making  the  stronger  phosphoric  acid  does  not  diff'er  in  principle  from  that  of  the 
British ;  in  both,  phosphorus  is  oxidized  at  the  expense  of  the  nitric  acid,  any  ex- 
cess of  nitric  acid,  and  all  the  lower  oxides  of  nitrogen  being  driven  ofi"  by  heat. 
Strong  nitric  acid  acts  too  energetically  on  phosphorus,  producing  explosion  and 
rapid  combustion  ;  but  when  diluted,  as  in  the  processes  above  given,  it  parts  with 
its  oxygen  slowly,  and  it  is  even  desirable  to  aid  the  operation  with  a  gentle  heat. 
Along  with  the  nitrous  fumes,  a  portion  of  the  undecomposed  nitric  acid  also  rises 
in  vapor,  which,  in  the  British  process,  to  prevent  loss,  is  collected  by  means  of  a 
distillatory  apparatus,  and  returned  into  the  retort.  In  the  U.  S.  process  of  1870, 
the  same  end  was  efiiected  by  placing  over  the  liquid  in  the  capsule  a  glass  funnel, 
upon  the  inner  surface  of  which  the  acid  was  condensed,  and  returned  of  itself  into 
the  capsule  so  as  to  considerably  simplify  the  operation.  This  modification  was  ori- 
ginally suggested  by  Mr.  Geo.  W.  Andrews,  of  Baltimore,  who,  however,  inverted 
a  dish  over  the  materials ;  the  suggestion  of  the  funnel  being  due  to  Prof.  Procter. 
The  operation  was  continued  till  the  whole  of  the  phosphorus  was  converted  into 
phosphoric  acid  and  dissolved,  and  the  liquid  having  been  deprived  of  any  remaining 
acid,  and  reduced  to  a  certain  weight  by  concentration,  the  process  was  completed 
by  adding  a  certain  measure  of  water;  so  that  an  acid  of  definite  strength  was  ob- 
tained. Prof.  Diehl  found,  in  carrying  this  process  into  efi^ect,  that  the  glass  funnel 
covering  the  capsule  almost  always  breaks  through  the  violence  of  the  reaction,  thus 
causing  loss  of  phosphorus,  besides  annoyance  to  the  operator.  He,  therefore,  pre- 
fers using  a  French  tubulated  glass  retort,  and  this  suggestion  is  adopted  in  the 
present  process  for  Phosphoric  Acid  (see  p.  93).  {A.  J.  P.,  1867,  p.  138.)  Prof 
G.  F.  H.  Markoe  (Proc.  A.  P.  A.,  1875,  p.  677)  proposed  a  method  for  making 
phosphoric  acid  which  is  particularly  adapted  for  making  large  quantities,  yet  works 
well  in  a  smaller  way.  Into  a  flask  (or  stone  jar)  having  double  the  capacity  of 
the  materials  used,  12  troyounces  of  water,  2  troyounces  of  phosphorus,  and  10  grains 
of  iodine  are  placed,  then  40  grains  of  bromine  are  cautiously  dropped  in  ;*  when  the 
reaction  has  ceased,  the  nitric  acid  is  added ;  a  glass  funnel  is  adjusted  in  the  neck 
of  the  flask,  and  a  smaller  inverted  funnel  set  inside  of  it ;  the  apparatus  is  placed 
in  a  stoneware  dish,  and  surrounded  with  cold  water  or  ice  ;  the  reaction  takes  place 
slowly  and  regularly.  In  about  24  hours,  if  all  the  phosphorus  be  not  acted  upon, 
heat  may  be  applied  until  it  disappears,  and  the  excess  of  bromine,  iodine,  and 
nitric  acid  is  driven  off".  The  acid  may  then  be  diluted  to  the  desired  specific 
gravity.     Prof  J.  U.  Lloyd  (JV.  R.,  July,  1880)  suggests  the  use  of  alcohol,  to 

*  Dr.  W.  H.  Pile,  of  Philadelphia,  met  with  a  serious  accident  in  preparing  diluted  phosphoric 
acid  by  this  process,  by  adding  the  bromine  too  rapidly.  {A.  J.  P.,  1875,  p.  525.) 
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unite  with  the  nitric  acid  to  form  nitrous  ether,  which  is  more  volatile  and  thus 
easier  to  drive  off. 

Much  dissatisfaction  has  been  caused  among  pharmacists  by  the  fact  that  diluted 
phosphoric  acid  frequenth*  produces  a  white  precipitate  in  solutions  of  ferric  salts. 
An  examination  proved  that  this  occurred  only  in  the  product  of  the  second  process 
in  which  the  glacial  acid  is  used.  Experiments  conducted  by  Louis  Dohme  and  Prof- 
Remington  seemed  to  indicate  that  the  precipitation  resulted  from  the  presence  of 
pyrophosphoric  acid.  {Proc.  A.  P.  A.,  1874,  pp.  431,  511  ;  1875,  pp.  663,  670, 
677.)  Considerable  difficulty  was  experienced  in  driving  off  all  the  nitric  acid,  and 
in  the  attempt  to  do  so,  the  temperature  became  so  elevated  as  to  reconvert  some  of 
the  tribasic  acid  to  the  bibasic  form.  This  occurred  slishtly  at  148  8°  C.  (300°  F.), 
but  to  a  much  greater  extent  between  1766°  C.  (35^0=  F.)  and  204-4°  C.  (400° 
F.).  The  diluted  acid,  made  from  phosphorus,  can  be  brought  to  the  boiling  point 
of  232-U^  C.  (450°  F.),  and  will  then  only  produce  a  slight  cloud  with  tincture 
of  chloride  of  iron,  but  if  diluted,  when  cool,  with  about  half  its  bulk  of  cold  water, 
which  causes  considerable  elevation  of  temperature,  it  forms  a  clear  solution.  The 
same  acid  evaporated,  heated  to  redness,  allowed  to  congeal,  and  then  dissolved  in 
water,  precipitated  the  iron  solution.  The  addition  of  twenty  per  cent,  of  pyro- 
phosphate of  sodium  to  the  same  dilute  acid  made  a  preparation  which  in  all  re- 
spects resembled  that  made  from  the  glacial  acid ;  thus  giving  evidence  that  the 
presence  of  this  contamination  was  the  cause  of  the  difference  in  the  two  prepa- 
rations. 

It  has  been  suggested  that  red  phosphorus  might  be  substituted  for  common  phos- 
phorus, as  producing  the  same  results,  with  less  danger  of  explosion  ;  but  when  the 
officinal  process  is  carefully  followed  in  reference  to  the  due  dilution  and  to  the  use 
of  a  moderate  heat,  there  is  no  danger  to  be  apprehended. 

The  following  is  Schiff's  table  exhibiting  the  quantity  of  orthophosphoric  acid  and 
phosphoric  anhydride  contained  in  solutions  of  different  densities  at  15- 5°  C. 
(60°  F.),  from  Bayley's  Cliemist's  Pocket  Book. 
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Properties.  Diluted  phosphoric  acid  is  a  colorless,  inodorous,  sour  liquid,  acting 
strongly  on  litmus,  and  po.'ssessing  powerful  acid  properties.  Although  evaporated  so 
as  to  become  dense,  it  is  not  corrosive  like  the  other  mineral  acids.  Dr.  Ncubauer 
found  that  the  strone;  acid,  when  pure  and  warm,  was  capable  of  dissolving  oxalate 
of  calcium.  The  officinal  acid  is  not  precipitated  by  chloride  of  barium  or  nitrate  of 
silver.  If  precipitates  are  produced,  chloride  of  barium  indicates  sulphuric  acid  or  a 
sulphate  ;  nitrate  of  silver,  hydrochloric  acid  or  a  chloride.  Strips  of  copper  or  silver 
are  not  affected  by  the  acid,  showing  the  absence  of  nitric  acid  ;  it  is  not  colored  by 
sulphuretted  hydrogen,  proving  the  general  absence  of  metals ;  and  albumen  produces 
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no  precipitate  with  it,  indicating  the  non-existence  of  metaphosphoric  acid.  If  car- 
bonate of  sodium  causes  a  precipitate,  phosphate  of  calcium,  or  some  other  phosphate 
insoluble  in  water,  is  probably  held  in  solution.  It  has  been  supposed  that  one-tenth 
of  phosphorous  acid  would  render  the  diluted  acid  dangerous  to  life;  but  experi- 
ments go  far  to  show  that  this  was  an  erroneous  opinion,  as  half  a  drachm  of  that  acid 
given  to  a  dog  produced  no  obvious  poisonous  effect.  (See  ^4.  J.  P.,  1858,  p.  359.) 
Phosphorous  acid  may  be  detected  by  testing  the  medicinal  acid  with  a  solution 
of  corrosive  sublimate,  which  will  be  converted  into  calomel  if  this  impurity  be 
present.  (Pagels,  Chem.  Gaz.,  Jan.  15,  1857.) 

Medical  Properties  and  Uses.  Diluted  phosphoric  acid  is  deemed  tonic  and  re- 
frigerant. It  is  free  from  astringency,  and  is  certainly  a  valuable  remedy  in  many 
cases  of  dyspepsia.  Various  properties  have  been  ascribed  to  it ;  such  as  allaying 
pain  and  spasm,  strengthening  the  sexual  organs,  preventing  the  morbid  secretion  of 
bony  matter,  and  correcting  phosphatic  deposits  in  the  urine.  The  last  two  proper- 
ties are  supposed  to  depend  upon  its  power  of  dissolving  phosphate  of  calcium.  It 
has  been  recommended  in  hysteria,  in  diabetes,  and  in  leucorrhoea  when  the  secreted 
fluid  is  thin  and  acrid  ;  it  has  also  been  used  with  asserted  good  results  in  low  fevers, 
but  probably  has  no  action  upon  the  system  other  than  that  upon  the  digestive 
organs,  although  Dr.  A.  Judson  (^Ann,  de  Tkerap.,  1871  and  1872,  p.  152)  as- 
serts that  in  doses  of  from  one  to  three  drachms  it  acts  as  a  stimulant,  increasing 
the  force  and  frequency  of  the  pulse,  and  causing  headache  and  cerebral  con- 
fusion,— effects  which  may  be  the  result  of  gastric  irritation.  The  dose  is  from 
twenty  drops  to  a  teaspoonful  (1-25-3-75  C.c),  largely  diluted  with  water. 

Off.  Prep.  Ammonioe  Phosphas,  Br.;  Syrupus  Ferri  Phosphatis,  Br. 

ACIDUxM  SALICYLICUM.  U.S.  Salicylic  Acid. 

HC7H5O3;  138.  (Xq'i-dCm  sXl-i-cyl'i-com.)  ho,  Culls O5;  138. 

Ortho-Oxybenzoic  Acid,  E.;  Acide  salicylique,  Fr.;  Salicylsaure,  G. 

In  1834  salicyl  aldehyd  {salici/loiis  acid)  was  discovered  by  Pagenstecher  in  the 
flowers  of  Spirsea  Ulniaria.  In  1837,  Piria  and  Ettling  found  that  by  oxidizing 
agents  salicyl  aldehyd  was  converted  into  a  new  body,  salicylic  acid,  and  in  1839, 
Lowig  and  Weidmann  derived  the  latter  principle  directly  from  the  flowers  of  the 
Spirxa  Ulmaria.  Shortly  afterwards  Prof  Procter  {A.  J.  P.,  1843;  Aug.  1875) 
discovered  that  the  acid  could  be  procured  from  the  oil  of  wintergreen  {Gaultheriit 
procumhens).  Modern  research  has  shown  that  many  essential  oils  contain  methyl 
salicylate,  of  which  ether,  oil  of  wintergreen  contains  90  per  cent.  When  potassa  is 
added,  a  new  salt  is  formed,  from  which  the  acid  is  readily  obtained  by  means  of 
hydrochloric  acid.  Notwithstanding  the  discovery  of  this  fact,  and  also  the  invention 
of  still  another  process  of  manufacture  by  Ettling  in  1845,  salicylic  acid  remained  so 
expensive  as  to  be  of  no  value  in  the  arts  until  Kolbe  and  Lautemann  discovered 
that  it  could  be  prepared  by  uniting  phenol  with  carbonic  acid  through  the  instru- 
mentality of  sodium.  The  article  now  began  to  attract  some  attention,  but  remained 
beyond  the  reach  of  general  use  until  Prof.  Kolbe,  continuing  his  researches,  suc- 
ceeded, in  1874  (Journ.  fiir  Prakt.  Chemie,  July,  1874),  in  producing  it  at  a  mod- 
erate cost. 

Preparation.     While  salicylic  acid  may  be  prepared  from  salicin  by  fusion  with 
potassium  hydrate,  or  from  oil  of  wintergreen  by  saponification  with  potassium  hy- 
drate solution,  practically  it  is  now  obtained,  according  to  Kolbe's  patent,  by  treat- 
ing sodium  phenol  (or  carbolate)  with  carbon  dioxide  gas.     For  this  purpose,  the 
most  concentrated  caustic  soda  solution  is  evaporated  with  the  corresponding  amount 
of  phenol  to  a  dry  powder,  which  is  then  heated  to  lOO''  C.  (212°  F.),  while  a  stream 
of  dry  carbon  dioxide  gas  is  passed  over  it.     The  temperature  is  gradually  raised 
to   180°  C.  (356°  F.),  increased  to  220°  C.  (428°  F.)  as  soon  as  phenol  distils 
over,  and  finally  raised  to  250°  C.  (482°  F.),  until  no  more  phenol  distils.     In  t         ge 
retort,  the  half  of  the  phenol  used  remains  as  sodium  salicylate,  while  the  ot':         ^ 
half  has  distilled  over  unchanged.     The  reaction  is  as  follows  :  2CgH.0Na  -|-  CO.J         - 
CgH.OH  +  C,H/ONa),COO,Na.  .rio        ' 

The  sodium  salt  thus  obtained  is  dissolved  in  water,  decomposed  by  hydroc"  0 
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acid,  the  salicylic  acid  filtered  off,  washed,  and  crystallized  out  of  hot  water,  or 
purified  by  sublimation  in  a  current  of  superheated  steam.  Salicylic  acid  has  been 
also  obtained  synthetically  from  copper  benzoate  and  water,  which,  when  heated  to- 
gether in  sealed  tubes,  yifeld  cuproxis  oxide,  free  benzoic  acid,  and  salicylic  acid. 
(E.  F.  Smith,  Am.  Chem.  Jour.,  2,  p.  338.)  Dr.  A.  Rautert  has  found  that  the 
acid  volatilizes  with  steam  of  170°  C.  (338°  F.),  and  has  devised  a  process  of 
purification  based  upon  this,  which  yields  at  very  little  cost  a  beautiful  product. 
Biel  (Pharm.  Zeitsch./.  RussL,  1876)  reports  that  the  sublimed  acid  is  liable  to 
decompose  spontaneously.  For  details  the  reader  is  referred  to  A.  J.  P.,  1875,  p. 
303,  and  1876,  p.  409.  Dialyzed  salicylic  acid  of  beautiful  appearance  has  been  in 
the  market  since  1876.  AU  traces  of  tarry  matter  can  be  removed  by  dialysis,  and 
this  acid  is  unexceptionable.  Kolbe  also  obtained  salicylic  acid  from  the  carbolates 
of  barium  and  calcium,  but  the  yield  was  less  than  when  the  soda  salt  was  employed. 
The  potassium  phenol  yielded  only  a  trace  of  the  salicylic  acid,  but  an  abundance  of 
paraoxybenzoic  acid.  Salicylic  acid  may  also  be  prepared  as  mentioned  above  by 
heating  salicin  with  an  excess  of  potash,  but  the  plan  of  Kolbe  has  completely 
superseded  all  others. 

Properties.  Salicylic  acid,  when  pure,  occurs  as  a  snow-white  crystalline  pow- 
der, free  from  odor,  and  also  from  taste,  but  leaving  a  sense  of  astringency  on  the 
tongue  and  of  irritation  in  the  fauces,  with  an  increased  flow  of  saliva.  "  Fine, 
white,  light,  prismatic,  needle-shaped  crystals,  permanent  in  the  air,  free  from  odor 
of  carbolic  acid,  but  sometimes  of  a  slight  aromatic  odor,  of  a  sweetish  and  slightly 
acrid  taste  and  an  acid  reaction."  U.  S.  To  the  mucous  membrane  of  the  nose  it 
is  irritating,  and  will  sometimes  produce  sneezing.  It  crystallizes  out  of  its  hot 
watery  solution  on  cooling  in  slender,  often  very  long  needles,  and  on  the  sponta- 
neous evaporation  of  its  alcoholic  solution  in  large  four-sided  prisms.  It  is  strongly 
acid,  acting  decisively  on  blue  litmus,  and  forming  salts  not  only  with  alkalies, 
but  also  with  metallic  oxides.  Salicylic  acid  is  "  soluble  in  450  parts  of  water  and 
in  25  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  14  parts  of  boiling  water;  very  soluble 
in  boiling  alcohol ;  also  soluble  in  2  parts  of  ether,  in  2  parts  of  absolute  alcohol,  in 
3-5  parts  of  amylic  alcohol,  and  80  parts  of  chloroform.*  When  heated  to  about 
175°  C.  ^S47°F.)  the  crystals  melt,  and  at  about  200°  C.  (392°  F.)  they  begin 
to  sublime  ;  at  a  higher  temp>erature  they  are  volatilized -and  decomposed,  with  odor 
of  carbolic  acid.  The  aqueous  solution  is  colored  intensely  violet-red  by  test-solution 
of  ferric  chloride."'  U.  S.  When  heated  rapidly  it  is  converted  into  carbolic  and 
carbonic  acids.  According  to  Dr.  Charles  B.  Goldsborough  (Inau^tral  Thesis),  its 
exact  solubilities  are  as  follows :  In  cold  spring  water,  1  in  600 ;  in  boiling  water, 
1  in  100,  only  1  in  300  remaining  on  cooling,  unless  the  boiling  "bas  been  con- 
tinued for  fifteen  or  twenty  minutes,  when  the  acid  will  be  retained  in  the  pro- 
portion of  1  in  150  or  200 ;  in  alcohol,  1  in  2  ;  ether,  1  in  5  ;  hot  oil  of  turpentine, 
1  in  5,  solidifying  on  cooling.  It  is  stated  that,  by  careful  heating,  glycerin  can  be 
made  to  dissolve  1  part  in  50,  and  that  the  solution  not  only  remains  clear  on 
cooling,  but  also  may  be  diluted  with  water  without  separating.  (A.  J.  P.,  1875,  p. 
212.)  Dr.  Goldsborough  also  affirms  that  a  mixture  of  the  acid  with  alcohol,  1  to 
10,  may  be  diluted  with  150  parts  of  water  without  crystallizing.  By  the  presence 
of  various  neutral  salts,  its  solubility  is  increased  without  its  antiseptic  value  being 
interfered  with.     Thus: 

Mixed  with  1    part  potassium  nitrate,  it  dissolves  in  50  parts  cold  water. 
"         "     li    "    ammonium  citrate,  "  60     "       "         « 

«         «     2  parts  sodium  sulphite,  «  50     «       «         « 

"         "     2      "    sodium  phosphate,  «  50     «       «         « 

«         "     2i    «    sodium  phosphate,  «  12*  «       «         " 

^  (Allen,  Commerc.  Org.  Analysis,  1879,  p.  344.) 

^         On  distilling  salicylic  acid  or  one  of  its  salts  with  wood-spirit  and  sulphuric  acid, 

/J  *  Prof.  Emlen  Painter  proposes  a  strong  solation  whereby  two  grains  of  salicylic  acid  can  be 

"*       given  in  a  teaspoonful  of  solution  by  simply  dissolving  32  grains  of  the  acid  in  2  flaidounces  of  80- 

nfk    lution  of  acetate  of  ammonia.  (See  abo  X.  R.,  1876,  pp.  9,  204,  and  P.  J.  Tr.,  Nov.  25,  1876.)  IT/txir 

of  aalicylie  acid  may  be  prepared  by  adding  the  desired  qoantity  of  this  solation  to  simple  elixir. 
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acid  methyl  salicylate  is  formed,  having  an  agreeable  aromatic  odor.  The  reac- 
tion with  ferric  salts  is  much  more  delicate  (1  in  100,000)  than  that  of  phenol  with 
the  same  reagent  (1  in  3000).  Commercial  salicylic  acid  is  often  very  impure. 
Chloride  of  sodium,  carbolic  acid,  cresotic  acid,  and  oxybenzoic  and  para-oxybenzoic 
acids  are  the  usual  impurities.  The  first  of  these  substances  remains  on  icniting 
the  acid.  •  Carbolic  acid  may  be  detected  by  nearly  neutralizing  the  sample  with  soda 
and  agitating  the  liquid  with  ether.  On  evaporating,  the  ethereal  liquid  leaves  the 
carbolic  acid  recognizable  by  its  smell  and  taste.  (Allen,  Commerc.  (??y.  J^/mZ.,p.347.) 

The  most  sensitive  test  for  it  is  a  ferric  salt,  with  which  it  develops  a  beautiful 
violet  color.  Goldsborough  states  that  to  insure  the  delicacy  of  this  reaction  it  is 
necessary  that  the  iron  salt  be  perfectly  neutral ;  also  that  with  this  precaution  he  has 
clearly  detected  1  part  of  the  acid  in  400,000  parts  of  water.  On  the  addition 
of  ammonia  the  violet  color  is  changed  to  a  reddish  brown,  then  to  an  orange, 
then  to  a  permanent  greenish  yellow.  Sulphuric  and  nitric  acids  change  the  violet 
to  a  light  brown  (  Goldsborough).  It  must  be  remembered  that  salicylous  acid  reacts 
similarly  with  ferric  salts.  Salicylous  acid,  however,  precipitates  the  potassic  or 
amraonio-nitrate  of  silver  white,  the  salicylic  acid  yellow.  Kolbe  recommends  a 
simple  test  to  detect  impurities.  A  little  of  the  acid  is  dissolved  in  10  times  its  weight 
of  strong  alcohol,  and  the  solution  allowed  to  evaporate  spontaneously  from  a  watch 
crystal.  If  the  salicylic  acid  which  remains  in  the  dish  be  perfectly  colorless,  the  acid 
is  strictly  pure;  it  should  not  be  of  a  brown  color,  although  a  slight  yellowish  color 
would  not  indicate  sufficient  iinpurity  to  affect  its  medicinal  value.  Hager  states 
that  pure  salicylic  acid  equal  in  volume  to  the  size  of  a  bean  will  yield,  after  agita- 
tion with  about  5  C.c.  of  pure  sulphuric  acid,  a  colorless  solution,  while  others  which 
yielded  a  white  residue  from  the  alcoholic  solution,  rendered  yellowish  to  brown- 
yellow  solutions.  (Pharm.  Centralbl.,  1876,  No.  51 ;  A.  J.  P.,  June,  1877.) 

By  distilling  with  alcohol  and  strong  sulphuric  acid,  salicylic  acid  forms  methyl- 
and  ethyl-salicylic  acids. 

Tests.  "  A  solution  of  1  part  of  Salicylic  Acid  in  10  parts  of  alcohol,  mixed  with 
a  few  drops  of  nitric  acid,  should  not  become  turbid  upon  the  addition  of  a  few  drops 
of  test-solution  of  nitrate  of  silver  (absence  of  hydrochloric  acid).  A  saturated  solu- 
tion in  absolute  alcohol,  when  allowed  to  evaporate  spontaneously  in  an  atmosphere 
free  from  dust,  should  leave  a  perfectly  white  crystalline  residue,  without  a  trace  of 
color  at  the  points  of  the  crystals  (absence  of  organic  impurities;  also  of  iron). 
On  agitating  a  portion  of  Salicylic  Acid  with  15  parts  of  concentrated  sulphuric 
acid,  no  color  should  be  imparted  to  the  latter  within  15  minutes  (foreign  organic 
matter).  If  5  C.c.  of  a  saturated  aqueous  solution  of  Salicylic  Acid  be  poured  into 
a  test  tube,  icfto  which  had  been  introduced,  shortly  before,  a  crystal  of  chlorate 
of  potassium  and  2  C.c.  of  hydrochloric  acid,  and  some  water  of  ammonia  be  now 
carefully  poured  on  top,  the  latter  should  not  assume  a  reddish  or  brownish  tint 
(absence  of  carbolic  acid)."    U.  S. 

Medical  Properties  and  Uses.  Salicylic  acid  was  originally  brought  to  the 
notice  of  the  profession  on  account  of  its  inhibitory  influence  on  putrefaction. 
Kolbe  found  that  0-04  per  cent,  had  great  influence  in  preventing  souring  of  milk. 
Bucholz  found  that  0'15  per  cent,  of  the  acid  is  sufficient  to  prevent  the  develop- 
ment of  bacteria  in  ordinary  organic  mixtures,  and  that  the  influence  of  0005  per 
cent,  is  plainly  visible ;  OS  to  0-4  per  cent,  of  the  acid  killed  bacteria  in  vigorous 
growth.  (^Arch.  Exper.  Path.  u.  Pharm.,  Bd.  iv.)  The  salicylate  of  sodium  was 
about  equal  to  the  pure  acid,  04  per  cent,  destroying  the  bacteria.  In  the  preser- 
vation of  urine,  Meyer  and  Kolbe  found  that  one  part  of  salicylic  acid  to  two 
thousand  of  urine  was  sufficient  to  prevent  putrefaction.  ( Jour n.  fur  Prakt.  Cheni., 
Bd.  xii.)  According  to  Kolbe  and  others,  salicylic  acid  arrests  or  prevents  the  action 
of  the  non-organized  organic  ferments.  Thus,  it  will  prevent  the  development  of 
the  hydrocyanic  acid  by  the  action  of  emulsin  upon  amygdalin  in  the  presence  of 
water,  and  will  also  inhibit  the  formation  of  the  volatile  oil  of  mustard.  Dr.  Miller 
found  that  one  per  cent,  of  salicylic  acid  was  sufficient  to  check  the  action  of  ptyalino 
upon  starch,  thus  equalizing  in  power  ten  per  cent,  of  carbolic  acid.  He  also 
found  that  0-2  per  cent,  of  salicylic  acid  affected  outside  of  the  body  the  digestive 
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action  of  pepsin ;  but  it  must  be  remembered  that  larpie  doses  of  it  taken  internally 
have  no  perceptible  influence  on  gastric  digestion,  although  in  certain  diseases  they 
do  seem  to  control  fermentation  of  the  gastro-intestinal  contents.  The  experience 
of  surgeons  is  in  accord  with  these  facts,  and  there  can  be  no  doubt  that  sali- 
cylic acid  is  capable  of  accomplishing  much  in  antiseptic  surgery,  but  it  does  not 
seem  to  be  replacing  carbolic  acid,  as  it  at  one  time  bade  fair  to  do.  Its  freedom 
from  odor  and  comparative  freedom  from  poisonous  and  irritant  properties  are 
certainly  strong  recommendations ;  nevertheless,  carbolic  acid  is  more  generally 
employed,  and  Mr.  Callender,  after  twelve  months'  trial  in  the  wards  of  St.  Bar- 
tholomew's Hospital,  has  formally  condemned  salicylic  acid  as  much  inferior  to 
carbolic  acid.  (Trans.  London  Clin.  Soc,  ix.)  Thiersch's  salicylic  acid  wadding 
for  hermetically  sealing  wounds  is  made  by  dissolving  two  ounces  of  the  acid  in  two 
pints  of  alcohol  (sp.  gr.  0-83),  diluting  with  twenty  pints  of  water  at  158°  to  178°  F., 
saturating  with  this  six  pounds  and  eight  ounces  of  cotton  batting  deprived  of  oily 
matter,  and  afterwards  drying.  This  wadding  contains  3  per  cent,  of  the  acid  ; 
for  some  purposes  a  stronger  batting,  containing  10  per  cent.,  is  prepared.  When 
the  wound  or  abscess  is  discharging  profusely,  jute  is  substituted  for  the  cotton 
batting,  because  it  is  much  more  permeable  to  pus.  An  efficient  ointment  may  be 
prepared  by  dissolving  one  and  a  half  parts  of  the  acid  in  two  parts  of  alcohol  and 
adding  lard,  or  the  solubility  of  the  drug  in  glycerin  may  be  taken  advantage  of. 
The  following  solutions  are  used  in  St.  Bartholomew's  Hospital.  Phosphate  of 
sodium  three  parts ;  salicylic  acid  one  part ;  water  fifty  parts. — Salicylic  acid  one 
part ;  olive  oil  forty-nine  parts. — Salicylic  acid  one  part ;  bicarbonate  of  sodium 
half  part ;  water  one  hundred  parts. — Salicylic  acid  ten  parts ;  borax  eighteen 
parts ;  water  one  hundred  parts.  A  25  per  cent,  solution,  which  will  bear  dilu- 
tion with  water  or  alcohol,  may  be  prepared  according  to  the  following  formula. 
B  Ai-id.  salicyl.  jii ;  Sodii  biborat.  5i ;  Glycerinae  q.  s.  Mix  the  acid  and  borax 
with  four  fluidounces  of  glycerin  ;  heat  gently  until  dissolved ;  then  add  enough 
glycerin  to  make  one  fluidounce.  Prof.  Thiersch  has  found  that  the  drug  cannot 
be  employed  for  cleaning  surgical  instruments,  because  it  corrodes  the  steel. 

When  salicylic  acid  is  given  to  man  in  doses  just  sufficient  to  manifest  its  pres- 
ence, symptoms  closely  resembling  those  of  cinchonism  result.  These  are  fulness  of 
the  head,  with  roaring  and  buzzing  in  the  ears.  After  larger  doses,  to  these  symp- 
toms are  added  distress  in  the  head,  or  positive  headache,  disturbances  of  hearing  and 
vision  (deafness,  amblyopia,  partial  blindness),  and  excessive  sweating.  Accord- 
ing to  Reiss  (^Berliner  Klin.  Wochenschri/l,  1875,  p.  67-4),  decided  fall  of  temper- 
ature without  alteration  of  the  pulse  also  occurs ;  but  this  is  denied  by  other 
observers.  The  actions  upon  the  system  of  the  acid  and  of  its  sodium  salts  (also 
ammonium  salt,  Martenson,  Petersb.  Med.  ZeitschHft,  1875,  p.  343)  appear  to  be 
identical,  and,  as  several  cases  of  poisoning  with  one  or  other  of  these  agents  have 
occurred,  we  are  able  to  trace  the  toxic  manifestations.  Along  with  an  intensifica- 
tion of  the  symptoms  already  mentioned,  there  are  ptosis,  deafness,  strabismus, 
mydriasis,  disturbance  of  respiration,  excessive  restlessness  passing  into  delirium, 
slow  laboring  pulse,  olive-green  urine,  and  involuntary  evacuations.  In  some  cases 
the  temperature  has  remained  about  normal,  but  in  others  has  approached  that  of 
collapse.  The  respiration  seems  to  be  characteristic,  it  being  both  quickened  and 
deepened,  often  sighing.  Sweating  usually  is  very  free,  and  the  urine  early 
becomes  albuminous.  Various  local  evidences  of  vasomotor  weakness  may  super- 
vene, such  as  rapidly  appearing  bed-sores  at  points  subjected  to  pressure,  and 
transitory  dark  colored  maculae  on  various  parts  of  the  body.  In  several  cases 
death  was  probably  produced  by  the  acid,  although  there  is  scarcely  one  instance 
which  is  beyond  doubt.  In  certain  cases  the  mental  disturbance  has  been 
strangely  prolonged,  lasting  for  eight  days.  In  some  instances  it  is  cheerful,  in 
others  melancholic  in  type.  It  is  stated  that  upon  drunkards  the  acid  acts  very 
unfavorably,  violent  delirium  being  an  early  symptom  of  its  influence. 

Upon  the  lower  mammals  the  drug  acts  very  much  as  it  does  upon  man,  but  we 
have  not  sufficient  knowledge  to  enable  us  to  frame  a  complete  theory  of  its 
action.     It  undoubtedly  affects  very  markedly  the  nerve  centres,  and,  in  sufficient 
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dose,  seems  to  bj  a  paralyzant  to  all  the  higher  nerve  tissue.  The  earlier  cerebral 
symptoms  and  the  quickening  of  the  respiration  indicate  that  it  stimulates  the 
centres  at  the  base  of  the  brain  before  overwhelming  them.  Small  doses  seem  to 
have  very  little  influence  upon  the  arterial  pressure,  although  Danewsky  affirms 
that  moderate  doses  produce  vaso-motor  spasm  of  centric  origin,  with  consequent 
rise  of  pressure.  After  toxic  doses  the  force  of  the  circulation  is  decreased  chiefly, 
according  to  the  researches  of  Klihler  and  of  Danewsky,  by  a  direct  depression  of 
the  heart  itself. 

Salicylic  acid  is  undoubtedly  absorbed ;  probably  in  the  form  of  a  salicylate. 
It  is  eliminated  chiefly  by  the  kidneys,  appearing  in  the  urine  soon  after  its 
administration,  but  escaping  only  slowly  from  the  system.  According  to  Byanon, 
it  is  excreted  partly  as  salicyluric  acid,  partly  as  a  form  of  salicin,  and  he  believes 
to  some  extent  as  oxalic  acid.  Urine  which  had  been  passed  some  hours  after  the 
ingestion  of  a  dose  polarized  to  the  left.  Dr.  A.  E.  Stuart  {Land.  Practitioner, 
vol.  xviii.  p.  425),  after  so  small  a  dose  as  nine  grains  of  the  acid,  saw  free,  distinct 
crystals  of  salicyluric  acid  in  the  urine.  It  is  possible  that  such  of  the  salicylic 
acid  as  escapes  unchanged  from  the  kidney  may,  as  first  excreted,  be  in  the  form  of 
a  salicylate,  but  be  set  free  by  the  acid  of  the  urine.  The  green  coloration  of 
the  urine  characteristic  of  poisoning  by  this  substance  is  stated  not  to  be  due  to 
the  presence  of  a  derivative  of  the  acid,  but  to  the  excessive  formation  of  indican 
or  allied  coloring  principle. 

In  health  therapeutic  doses  of  salicylic  acid  have  no  constant  influence  upon  the 
bodily  temperature,  but  in  febrile  disorders  its  powers  are  beyond  question.  The 
first  effect  of  a  single  antipyretic  dose  in  fever  is  usually  a  profuse  sweat,  which  may 
appear  fifteen  minutes  after  the  ingestion  of  the  remedy.  (Ewald,  London  Practi- 
tioner, vol.  xvi.  p.  200.)  Very  shortly  after  this  the  temperature  begins  to  fall,  and, 
according  to  Justi  (^Centralblatt  far  Cliirurgie,  1876,  p.  629),  the  depression 
reaches  its  maximum  in  about  six  hours.  The  sweating  is  profuse  and  exhausting, 
amounting,  according  to  Ewald,  not  rarely  to  seven  hundred  and  fifty  grammes. 
The  perspiration  can  scarcely  be  the  only  factor  in  the  reduction  of  temperature,  as 
there  appears  to  be  no  relation  between  its  amount  and  the  degree  of  the  fall,  and 
it  usually  ceases  before  the  latter  reaches  its  maximum.  The  .antipyretic  dose  em- 
ployed varies  somewhat.  Ewald  gives  as  a  minimum  to  the  adult  seventy-five  grains, 
repeated  in  five  hours  if  necessary,  Justi,  from  ninety  to  one  hundred  and  twenty- 
five  grains.  The  question  as  to  whether  good  is  achieved  in  fevers  by  its  adminis- 
tration is,  of  course,  entirely  separate  from  that  as  to  its  power  of  reducing  tem- 
perature. It  is  certainly  possible  for  a  drug  to  lower  the  fever-heat,  and  yet  to  do 
far  more  harm  than  good,  and  the  evidence  at  hand  does  not  yet  seem  sufficient  to 
decide  as  to  the  value  of  the  drug  in  typhoid  and  other  allied  febrile  aff'ections. 
This  use  of  the  remedy  has  not,  however,  gained  ground,  in  this  country  at  least, 
and  must  be  considered  doubtful.  The  possession  of  very  marked  antiperiodlc 
powers  has  been  claimed  for  salicylic  acid,  but  experience  has  not  substantiated  this 
claim.  In  rheumatism  the  remedy -is  the  most  valuable  one  known.  Although 
some  cases  do  not  seem  to  yield  to  the  drug,  in  the  great  majority  of  instances  im- 
provement sets  in  within  twenty-four  hours,  and  is  rapidly  followed  by  disappearance 
of  the  pain  and  fever.  The  dangers  of  cardiac  and  cerebral  complications  are  cer- 
tainly lessened,  but  not  altogether  done  away  with.  In  excessive  rheumatic  hyper- 
pyrexia it  cannot  be  depended  upon  to  the  exclusion  of  the  cold  bath.  Jaccoud 
states  {Progres  Med.,  1877,  pp.  528,  745)  that  he  has  found  it  of  great  service  in 
chronic- rheumatism ;  but  the  general  testimony  appears  to  show  that  it  is  much 
less  certain  in  the  chronic  than  in  the  acute  disorder.  In  accord,  however,  with 
the  French  professor,  we  have  found  it  efficient  in  chronic  cases.  Jaccoud  also  states 
that  in  acute  gout  it  acts  with  extraordinary  effect.  As  in  cases  of  habitual  gout 
the  kidneys  are  often  seriously  aff'ected,  the  urine  should  always  be  examined,  and  if 
it  be  found  albuminous  the  remedy  should  be  withheld.  The  dose  of  salicylic  acid  in 
acute  rheumatism  may  be  set  down  as  a  drachm  in  the  twenty-four  hours,  although 
it  is  employed  by  some  practitioners  in  much  larger  doses.  It  may  be  given  in  pow- 
der, but  is  best  administered  in  the  form  of  the  salicylate  of  sodium  (fifteen  grains 
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five  times  in  twenty-four  hours),  which  is  equally  efficacious  and  much  less  irritant 
to  the  stomach  than  is  the  acid.  If  ringing  of  the  ears  or  other  evidences  of  intoxi- 
cation appear,  the  remedy  should  at  once  be  partially  or  entirely  withdrawn. 

ACIDUM  SULPHUEICUM.   U.S.,  Br.    Sulphuric  Acid. 

Hi  so*;  98.  (Ag'l-DCM  SUL-PHC'KI-CUM.)  HO,  SO3;  49. 

'■  A  liquid,  composed  of  not  less  than  96  per  cent,  of  absolute  Sulphuric  Acid 
[H.SO,;  98— HOjSOg;  49],  and  not  more  than  4  per  cent,  of  Water."  U.  S.  "  It 
contains  968  per  cent,  by  weight  of  the  Sulphuric  Acid,  H0,S03,  and  corresponds 
to  79  per  cent,  of  anhydrous  sulphuric  acid,  SO,."  Br. 

Acidum  Sulfuricum,  P.O.:  Oil  of  Vitriol,  Vitriolic  Acid;  Acide  sulfurique,  Haile  de  Vitriol, 
Fr.  :  Vitriolol.  Sehwefelsiiure,  G.;  Acido  solforieo.  It.;  Acido  sulfurico,  Sp. 

Preparation.  Sulphuric  acid  is  obtained  by  burning  sulphur  or  iron  pyrites,  FeS^, 
and  allowing  the  product  of  combustion,  SO^,  to  mix  with  nitrous  fumes  obtained 
from  the  decomposition  of  nitre,  which  change  SOj  into  SO3,  and  this  uniting  with 
steam  yields  H^SO^.  If  the  sulphur  were  burned  by  itself,  the  product  would  be 
sulphurous  oxide,  which  contains  only  two-thirds  as  much  oxygen  as  sulphuric  oxide. 
The  object  of  the  nitre  is  to  furnish,  by  its  decomposition,  the  requisite  additional 
quantity  of  oxygen.  To  understand  the  process,  it  is  necessary  to  remember  that 
several  of  the  oxides  of  nitrogen  have  oxidizing  power.  Thus,  the  main  reactions 
of  the  sulphuric  acid  process  are  universally  conceded  to  be :  2S0j  -f-  N,0^  =  2S0j 
-\-  N.Oj.SOj  -f  H,0  =  H,SO,.N,0,  +  0,  ^  N,0, ;  in  which  the  sulphurous  oxide, 
from  the  burning  pyrites  or  sulphur,  is  oxidized  to  sulphuric  oxide  by  the  nitrogen 
tetro.xide,  which  readily  parts  with  two  atoms  of  oxygen  to  such  bodies  as  sulphur- 
ous oxide,  and  then  takes  two  atoms  of  oxygen  again  from  the  atmosphere,  regen- 
erating the  original  tetroxide.  The  nitrogen  tetroxide  thus  acts  simply  as  a  carrier 
of  atmospheric  oxygen,  whereby  the  SO,  is  changed  into  SO3.  This  latter  com- 
pound then  unites  with  steam  to  form  H^SO^,  the  final  product. 

If  the  supply  of  steam  be  insufficient,  at  the  same  time  white  crystals  (lead  cham- 
ber crystals)  are  observed  to  form,  which  have  the  composition  HS03(N02),  and 
whose  foi'mation  is  explained  by  the  following  reactions :  2S0j  -|-  H^O  -\-  ^•jOj  + 
Oj  =  2HS03(NO,)  ;  when  steam  enters  in  larger  amount  they  disappear  with  for- 
mation of  sulphuric  acid,  while  red  fumes  are  given  off,  thus :  2HS03(NOj)  -(- 
H^O  =  2H,S0^  4"  ^2^3-  ^^  ^^'^  ^^'^i  therefore,  nitrous  oxide,  Nj03,  assists  in  the 
oxidation. 

Preparation  on  the  Large  Scale.  The  manufacture  of  this  most  important 
chemical  luis  grown  to  enormous  proportions.  In  England,  where  it  is  manufactured 
in  largest  amount,  the  present  annual  production  is  over  850,000  tons,  nearly  all  of 
which  is  made  from  pyrites.  In  this  country  Sicilian  sulphur  is  used,  thereby 
giving  a  product  practically  free  from  arsenic,  which  is  not  the  case  with  the  acid 
made  from  pyrites.  As  carried  out  in  England,  the  process  is  as  follows.  Begin- 
ning with  the  pyrites-kilns,  or  burners,  the  broken  mineral  is  placed  in  moderate- 
sized  lumps  on  the  bars  of  the  burners,  which  have  previously  been  heated  to  red- 
ness, and  when  the  burning  is  once  started,  the  fire  is  kept  up  by  placing  a  new 
charge  on  the  top  of  that  nearly  burned  out.  The  ordinary  charge  for  each  burner  of 
pyrites,  containing  about  48  per  cent,  of  sulphur,  is  5  to  6  cwt.,  which  is  burnt  out  in 
twenty-four  hours.  The  hot  sulphur  dioxide  and  air  are  drawn  from  the  pyrites- 
burners  through  the  whole  system  of  tubes,  towers,  and  chambers  by  help  of  the 
powerful  draught  from  a  large  chimney,  which  is  placed  in  connection  with  the  ap- 
paratus. These  gases  then  pa.ss  either  into  a  tall  tower  (called  the  Glover  or  deni- 
trating  tower),  where  they  meet  a  descending  stream  of  strong  sulphuric  acid  charged 
with  nitrous  fumes,  which  at  this  moment  of  descent  is  mixed  with  a  weaker  sul- 
phuric acid,  thereby  liberating  the  nitrous  fumes,  and  these  then  mix  with  the  sulphur 
dioxide  and  air,  or  they  are  charged  with  nitrous  fumes  direct  from  the  nitre  pots, 
where  a  mixture  of  Chili  saltpetre  and  sulphuric  acid  liberates  them.  The  mixed  gases 
are  then  delivered  at  a  temperature  of  about  75°  C.  (167°  F.)  into  the  first  of  the 
leaden  chambers.  These  chambers,  of  which  there  are  three,  are  now  made  of  much 
larger  size  than  was  formerly  the  case,  having  often  a  capacity  of  38,000  cubic  feet. 
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Here  the  gases  meet  jets  of  steam  and  deposit  liquid  sulphuric  acid,  as  also  in  the 
second  chamber.  In  the  third  or  exhaust  chamber  all  the  sulphur  dioxide  should 
have  been  converted  into  sulphuric  acid,  and  red  nitrous  fumes  must  always  be  visi- 
ble. These  must  not  be  lost,  but  are  drawn  into  a  so-called  Gay-Lussac  tower  filled 
•with  coke,  over  which  a  finely-divided  shower  of  strong  acid  is  allowed  to  foil.  The 
nitrous  fumes  are  absorbed  by  this,  and  give  the  so-called  nitrated  acid  used  as  before 
mentioned  in  the  Glover  tower.  The  acid  obtained  in  the  lead  chamber  has  a  sp.  gr. 
of  1-55,  or  contains  64  per  cent,  of  HjSO^.  The  acid  which  comes  from  the  Glover 
tower  (or,  in  case  this  is  not  used,  is  obtained  by  further  copcentratiou  of  chamber 
acid  in  leaden  pans)  has  a  sp.  gr.  of  1"71,  and  contains  78  per  cent.  H.,SO^.  The 
strongest  acid  must  be  procured  by  still  further  concentration  in  glass  or  platinum 
vessels,  and  will  contain  98  per  cent.  HjSO^.  (Roscoe  and  Schorlemmer,  Chtin., 
vol.  i.  pp.  321-338.) 

According  to  theory,  100  parts  of  sulphur  burnt  should  yield  3059  parts  of  pure 
sulphuric  acid.  In  practice  the  yield  is  290-294.  The  amount  of  nitrate  of  sodium 
used  varies  very  much.  Manufacturers  who  employ  Glover  and  Gay-Lussac  towers 
require  from  3*5  to  6-5  parts  of  nitrate  for  every  100  of  sulphur  burnt,  while 
works  unprovided  with  these  appliances  may  take  from  12  to  13  parts.  {^Roscoe 
and' Schorlemmer,  vol.  i.  p.  337.) 

The  process  for  making  sulphuric  acid  by  the  combustion  of  sulphur  with  nitre 
was  first  mentioned  by  Lemery,  and  afterwards  put  in  practice  by  an  English  physician, 
of  the  name  of  Ward.  As  practised  by  him,  the  combustion  was  conducted  in  very 
large  glass  vessels.  About  the  year  174G,  the  great  improvement  of  leaden  chambers 
was  introduced  by  Dr.  Roebuck,  of  Birmingham,  where  the  first  apparatus  of  this 
kind  was  erected.  In  consequence  of  this  improvement,  the  acid  immediately  fell 
to  one-fourth  of  its  former  price. 

The  only  way  to  obtain  pure  sulphuric  acid  is  by  distillation.  Owing  to  the  high 
boiling  point  of  this  acid,  the  operation  is  rather  precarious,  in  consequence  of  the 
danger  of  the  fracture  of  the  retort  from  the  sudden  concussions  to  which  the  boiling 
acid  gives  rise.  Dr.  Ure  recommends  that  a  retort  of  the  capacitj*  of  from  two  to 
four  quarts  be  used  in  distilling  a  pint  of  acid.  This  is  connected,  by  means  of  a 
wide  glass  tube  three  or  four  feet  long,  with  a  receiver  surrounded  with  cold  water. 
All  the  vessels  must  be  perfectly  clean,  and  no  luting  employed.  The  retort  is  then 
gradually  heated  by  a  small  furnace  of  charcoal,  or,  what  is  better,  by  means  of  a 
sand-bath,  the  retort  being  buried  in  the  sand  up  to  the  neck.  It  is  useful  to  put 
into  the  retort  a  few  sharp-pointed  pieces  of  glass,  slips  of  platinum  foil,  or  clay 
tobacco-pipe  tubes,  with  the  view  of  diminishing  the  shocks  produced  by  the  acid 
vapor.  The  distilled  product  ought  not  to  be  collected  until  a  dense  grayish  white 
vapor  is  generated,  the  appearance  of  which  is  a  sign  that  the  pure  concentrated 
acid  is  coming  over.  If  this  vapor  should  not  immediately  appear,  it  shows  that 
the  acid  subjected  to  distillation  is  not  of  full  strength;  and  the  distilled  product, 
until  this  point  is  attained,  will  be  an  acid  water.  In  the  distillation  of  sulphuric 
acid,  M.  Lembert  uses  fragments  of  the  mineral  called  quartzite,  instead  of  pieces  of 
glass  or  platinum  foil.     After  a  time  the  fragments  get  worn,  and  must  be  changed. 

What  is  said  above  relates  to  the  mode  of  preparing  common  sulphuric  acid ;  but 
there  is  another  kind,  known  on  the  continent  of  Europe  by  the  name  of  tha  faming 
sulphuric  acid  of  Nordhausen,  so  called  from  its  properties,  and  a  place  in  Saxony 
where  it  is  largely  manufactured.  This  acid  is  obtained  by  distilling  dried  sulphate 
of  iron  in  large  stoneware  retorts,  heated  to  redness,  and  connected  with  receivers 
of  glass  or  stoneware.  The  fuming  acid  distils  over,  and  ferric  oxide  is  left  in 
the  form  of  colcothar  or  polishing  rouge,  a  material  used  for  polishing  metals,  par- 
ticularly gold  and  silver.  The  formula  usually  given  to  this  product  is  H^S^Q^  or 
H,SO^  -f-  SO3.  This  would  demand  about  45  per  cent,  of  sulphuric  oxide  or  8O3.  la 
fact,  the  so-called  Nordhausen  acid  seldom  contains  more  than  10  per  cent,  of  SO,, 
and  to  obtain  that  demanded  by  the  formula  a  re-distillation  is  necessary.  This 
product  is  semi-solid,  and  is  now  obtainable  in  commerce  put  up  in  sealed  glass 
flasks.  Its  sale  has  been  largely  curtailed  lately  owing  to  the  introduction  into  com- 
merce of  the  anhydride  under  the  name  of  Solid  Sulphuric  Acid.  AVhen  moisture  is 
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riiridly  excluded,  tbe  acid  has  little  action  on  metals,  and  it  is  put  up  in  soldered  boxes 
or' tinned  sheet-iron;  it  is  used  largely  in  the  arts  in  the  manufacture  of  artificial 
alizarin.  Persulphuric  Oxide,  S.,0-,  may  be  obtained  in  solution  by  carefully  mixing 
chlorine  "water  with  strong  sulphuric  acid.  {Journ.  de  Pharm  et  Chim..  1878,  p.  168.) 

Properties.  Sulphuric  acid  (hydrogen  sulphate),  commonly  called  oil  of  vitriol, 
is  a  dense,  colorless,  inodorous  liquid,  of  an  oily  appearance,  and  strongly  corrosive. 
On  living  tissues  it  acts  as  a  powerful  caustic.  It  unites  with  water  in  all  propor- 
tions, and  much  heat  is  evolved  on  the  mixture  of  the  two  fluids.  When  pure,  and 
as  highly  concentrated  as  possible,  as  manufactured  in  leaden  chambers,  its  sp.  gr. 
is  1-840  (1-84:85,  Ure),  a  fluidounce  weighing  a  small  fraction  over  14  drachms. 
If  its  density  exceed  this,  the  presence  of  sulphate  of  lead  or  other  impurity  may  be 
inferred.  Kohlrausch  ( Pogg.  Ann.  Erganzungs.  Bd.  viii.  p.  675.  Lunge)  found 
the  sp.  gr.  0^  pure  sulphuric  acid,  real  hydrate,  to  be  18342,  and  believes  that  a 
higher  sp.  gr.  than  this  is  due  to  impurities  (probably  lead  sulphate).  The  commer- 
cial acid  is  seldom  of  this  strength.  According  to  Mr.  Phillips,  it  has  generally  the 
sp.  gr.  1-8433,  and  this  is  about  the  strength  of  the  Br.  acid,  of  which  the  sp.  gr. 
is  stated  to  be  1*843.  The  sp.  gr.  of  the  officinal  acid  is  permitted  to  be  1*840, 
slightly  less  than  that  of  U.  S.  P^  1870,  which  was  1  843.  There  is  no  doubt  that 
a  thorough  investigation  should  be  made  to  reconcile  the  discordant  views  of  invcs- 
tisators  on  this  question  of  specific  ^ravitv,  and  to  ascertain  the  truth.  The  strong 
acid  boils  at  327°  C.  (620°  F.),  and>reezes  at  —26°  C.  (—15°  F.).  When  diluted, 
its  boiling  point  is  lowered.  When  of  the  sp.  gr.  1*78,  it  deposits  crystals  of  the 
formula  11,80^  -j-  HjO  at  about  0°  C.  (32°  F.).  and  hence  it  Is  hazardous  for  manu- 
facturers to  keep  an  acid  of  that  strength  in  ghiss  vessels  in  cold  weather,  as  they 
are  liable  to  burst.  With  salifiable  bases  it  forms  a  numerous  class  of  salts,  called 
sulphates.  It  acts  powerfully  on  organic  bodies,  whether  vegetable  or  animal,  de- 
priving them  of  the  elements  of  water,  developing  charcoal,  and  turning  them  black. 
A  small  piece  of  cork  or  wood,  dropped  into  the  acid,  will  on  this  principle  render 
it  of  a  dark  color.  It  absorbs  water  with  avidity,  and  is  used  as  a  desiccating  agent. 
It  has  been  ascertained  by  Professors  W.  B.  and  R.  E.  Rogers  to  be  capable  of  ab- 
sorbing 94  per  cent,  of  carbonic  acid  gas,  a  fact  having  an  important  bearing  on 
analytical  operations.  When  diluted  with  distilled  water,  it  ought  to  remain  limpid; 
and,  when  heated  sufficiently  in  a  platinum  spoon,  the  fixed  residue  should  not  exceed 
one  part  in  400  of  the  acid  employed.  When  present  in  small  quantity  in  solution, 
it  is  detected  unerringly  by  chloride  of  barium,  which  causes  a  precipitate  of  sulphate 
of  barium.  The  most  usual  impurities  in  it  are  arsenious  acid  and  sulphate  of  lead; 
the  former  derived  from  the  presence  of  arsenides  in  the  pyrites,  where  that  has  been 
used  in  the  production  of  the  sulphurous  oxide;  the  latter  from  the  leaden  boilers 
in  which  the  acid  is  concentrated.  Sulphate  of  sodium  or  of  magnesium  is  said  to 
have  been  added  to  increase  its  specific  gravity.  "  When  heated  on  platinum  foil, 
it  is  vaporized  without  leaving  a  residue.  If  the  Acid  be  warmed  with  sugar,  it 
blackens  the  latter ;  if  diluted  with  5  volumes  of  water,  the  liquid  yields,  with  test-solu- 
tion of  chloride  of  barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."  U.  S. 
Occasionally  nitre  is  added  to  render  dark  samples  of  acid  colorless.  This  addition 
gives  rise  to  the  impurity  of  sulphate  of  potassium.  These  impurities  often  amount 
to  3  or  4  per  cent.  The  commercial  acid  cannot  be  expected  to  be  absolutely  pure; 
but,  when  properly  manufactured,  it  should  not  contain  more  than  one-fourth  of  1 
per  cent,  of  impurity.  The  fixed  impurities  are  discoverable  by  evaporating  a  por- 
tion of  the  acid,  when  they  will  remain.  If  sulphate  of  lead  be  present,  the  acid  will 
become  turbid  on  dilution  with  an  equal  bulk  of  water.  This  impurity  is  not  de- 
tected by  sulphuretted  hydrogen,  unless  the  sulphuric  acid  be  saturated  with  an 
alkali.     If  only  a  scanty  muddiness  arise,  the  acid  is  of  good  commercial  quality. 

Other  impurities  occur  in  the  commercial  sulphuric  acid.  The  several  oxides  of 
nitrogen  are  always  present  in  greater  or  less  amount.  They  may  be  detected  by 
gently  pouring  a  solution  of  ferrous  sulphate  over  the  commercial  acid  in  a  tube,  when 
the  solution,  at  the  line  of  contact,  will  acquire  a  deep  red  color,  due  to  the  liberation 
of  nitrogen  tetroxide.  Another  method  is  to  pass  into  tincture  of  guaiac  the  gases 
proceeding  from  the  suspected  acid  heated  with  iron  filings.     If  nitrogen  tetroxide 
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be  present,  the  tincture  becomes  blue.  The  commercial  acid,  however,  is  not  to  be 
rejected  unless  the  test  shows  the  presence  of  nitrogen  tetroxide  in  unusual  quantity. 
Nitrogen  tetroxide  is  an  injurious  impurity  when  the  sulphuric  acid  is  employed  in 
the  manufacture  of  hydrochloric  acid,  which  is  decomposed  by  the  nitrogen  tetroxide 
with  evolution  of  chlorine.  To  remove  this  impurity  it  was  recommended  by  Wack- 
enroder,  before  distilling  it,  to  heat  the  acid  with  a  little  sugar.  This  and  the  N^O^ 
mutually  decompose  each  other,  and  the  products  are  dissipated  by  heat.  For  the 
removal  of  the  nitrogen  acids  generally,  Dr.  J.  Lowe  recommends  the  addition,  to 
the  heated  sulphuric  acid,  of  .small  portions  of  dry  oxalic  acid,  so  long  as  it  exhibits 
a  yellow  tinge.  The  oxalic  acid  is  decomposed  into  carbonic  acid  and  oxide,  the  latter 
of  which,  in  becoming  carbonic  acid,  deoxidizes  and  destroys  the  nitrogen  acids. 
A  slight  excess  of  oxalic  acid  produces  no  harm,  as  it  is  immediately  decomposed. 
Perhaps  a  better  method  of  getting  rid  of  these  acids  is  to  distil  with  a  little  sulphate 
of  ammonium.  When  sulphate  of  potassium  is  fraudulently  introduced  into  the  acid 
to  increase  its  density,  it  may  be  detected  by  saturating  the  acid  with  ammonia,  and 
heating  to  redness  in  a  crucible ;  when  sulphate  of  ammonium  will  be  expelled,  and 
the  sulphate  of  potassium  left. 

Arsenic  is  sometimes  present  in  sulphuric  acid.  In  consequence  of  the  high  price 
of  Sicilian  sulphur,  most  English  manufacturers  have  employed  iron  pyrites  for  the 
purpose  of  furnishing  the  necessary  sulphurous  acid  in  the  manufacture  of  oil  of 
vitriol.  As  the  pyrites  usually  contains  arsenic,  it  happens  that  the  sulphurous  acid 
fumes  are  accompanied  by  arsenious  oxide,  and  thus  the  sulphuric  acid  becomes 
contaminated.  From  22  to  35  grains  of  arsenious  acid  have  been  found  iu  20 
fluidounces  of  oil  of  vitriol,  of  English  manufacture,  by  Dr.  G.  0.  Rees  and  Mr. 
Watson,  and  a  still  larger  proportion  by  Mr.  J.  Cameron,  of  South  Wales.  To  de- 
tect this  impurity,  the  acid,  previously  diluted  with  five  or  six  measures  of  distilled 
water,  must  be  examined  by  Marsh's  test.  (See  Acidum  Arseniosum.)  But  a  more 
easy  method,  said  to  be  nearly  as  delicate,  is  that  of  Bettendorff.  A  little  stannous 
chloride  is  treated,  in  a  shallow  dish,  with  pure  hydrochloric  acid  (sp.  gr.  142)  until 
dissolved.  The  suspected  sulphuric  acid  is  then  added,  drop  by  drop,  to  the  solu- 
tion, the  vessel  being  shaken  on  each  addition.  Considerable  heat  will  be  produced, 
and  the  liquid,  if  no  arsenic  be  present,  will  remain  clear ;  but,  if  the  acid  be  in 
the  slightest  degree  contaminated  with  the  poison,  first  a  yellow,  then  a  brown,  and 
finally  a  dark  grayish  brown  color  will  appear,  and  the  liquid  become  turbid.  {N.  R., 
April,  1873,  p.  367.)  To  separate  the  arsenious  acid.  Dr.  J.  Lowe  recommends 
that  the  concentrated  sulphuric  acid  should  be  gently  heated  in  a  flat  dish,  in  a 
place  where  the  fumes  may  be  carried  off,  and  then  treated  with  small  quantities  of 
finely  powdered  chloride  of  sodium,  constantly  stirred  in  with  a  glass  rod.  By  the 
reaction  between  the  arsenious  acid  and  disengaged  hydrochloric  acid,  ter-chloride  of 
arsenic  is  formed,  which,  being  volatile,  is  separated  by  the  heat.  The  heat  is  after- 
wards continued,  to  expel  the  excess  of  hydrochloric  acid.  This  mode  of  purifica- 
tion introduces  into  the  oil  of  vitriol  a  little  sulphate  of  sodium.  Buchner  proposes 
a  similar  process ;  instead  of  chloride  of  sodium,  employing  hydrochloric  acid,  or  a 
stream  of  the  acid  gas.  This  plan  does  not  introduce  sulphate  of  sodium  into  the 
acid  ;  but  is  less  convenient  than  that  of  Lowe,  and,  when  the  aqueous  hydrochloric 
acid  is  used,  tends  to  weaken  the  oil  of  vitriol  by  introducing  water.  Experience, 
however,  has  shown  that  neither  plan  can  be  entirely  relied  on.  An  excess  of  sul- 
phuric acid  is  said  to  prevent  the  formation  of  the  chloride  of  arsenic.  (See  A.  J. 
P.,  1860,  p.  88.)  For  other  methods  of  detecting  arsenic  in  sulphuric  acid,  see 
N.  E.,  1876,  p.  297 ;  1880,  p.  101.  The  sulphuric  acid  manufactured  in  the  United 
States,  being  usually  made  from  Sicilian  sulphur,  seldom  contains  arsenic.  Dupas- 
quier  states  that  tin  is  sometimes  present  in  commercial  sulphuric  acid,  derived  from 
the  solderings  of  the  leaden  chambers ;  but  this  could  scarcely  happen  now,  as  care 
is  taken  to  avoid  soldering,  and  to  effect  the  union  of  the  metal  by  fusion  by  means 
of  the  blow-pipe.  It  may  be  discovered  by  sulphuretted  hydrogen,  which  precipi- 
tates sulphide  of  tin,  convertible  by  nitric  acid  into  the  white  insoluble  stannic 
oxide.  Should  the  precipitate  be  the  mixed  sulphides  of  arsenic  and  tin,  the  former 
would  be  converted  by  nitric  acid  into  arsenic  acid,  and  dissolved,  and  the  latter 
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into  insoluble  stannic  oxide  and  left.  Another  impurity  occasionally  existing  ia 
French  sulphuric  acid  is  selenium,  supposed  to  be  derived  from  copper  pyrites  some- 
times substituted  for  sulphur  in  the  manufacture  of  the  acid.  For  the  mode  of  de- 
tecting and  separating  this  impurity,  see  the  Jownial  de  Pharmacie  (1872,  p.  42). 
-•  To  neutralize  2-45  Gm.  diluted  with  about  10  volumes  of  water,  should  require 
not  less  than  48  C.c.  of  the  volumetric  solution  of  soda."  U.  S.  As  ordered  by  the 
Br.  Pharmacopoeia,  "  50-6  grains  by  weight,  mixed  with  distilled  water,  require  for 
neutralization  1000  grain-measures  o?  the  volumetric  solution  of  soda. ""  Br.  For  a 
very  delicate  method  of  detecting  sulphurous  acid  and  the  oxides  of  nitrogen  in  sul- 
phuric acid,  see  Mr.  Robert  Warrington,  Chem.  JVeics  (Feb.  14,  1868). 

Tests.  "  On  pouring  the  acid  into  4  volumes  of  alcohol,  no  precipitate  should 
be  formed  (lead).  If  there  be  carefully  poured  upon  it,  in  a  test  tube,  a  layer 
of  freshly  prepared  test-solution  of  ferrous  sulphate,  no  brownish  or  reddish  zone 
should  appear  at  the  line  of  contact  of  the  two  liquids  (nitric  acid).  When 
diluted  with  10  volumes  of  water,  no  precipitate  should  be  formed  by  the  addi- 
tion of  an  aqueous  solution  of  sulphate  of  silver  (hydrochloric  acid),  nor  by  hydro- 
sulphuric  acid  (le&d,  arsenic,  copper),  nor  by  excess  of  water  of  ammonia  (iron) ; 
nor  should  this  liquid,  containing  excess  of  ammonia,  leave  any  fixed  residue  on 
evaporation  and  gentle  ignition  (non-volatile  metals).  When  considerably  diluted 
and  treated  with  test  zinc,  it  evolves  a  gas  which  should  not  blacken  paper  mois- 
tened with  test-solution  of  nitrate  of  silver  (arsenious  or  sulphurous  acid).  To 
neutralize  2-45  Gm.  of  Sulphuric  Acid,  diluted  with  about  10  volumes  of  water, 
should  require  not  less  than  48  C.c.  of  the  volumetric  solution  of  soda."    U.  S. 

The  following  table  by  Kolb  shows  how  much  hydrated  sulphuric  acid  of  the 
standard  specific  gravity  and  of  oxide  (SO,)  is  contained  in  acid  of  any  given  density. 


Kolb's 

table  of  Percentage  and  Specific  Gravity  of  Sulphuric 

Acid. 

100  Parts  contain  at  15°  C.  (oS^  F.)  ] 

100  Parts  contiiin 

at  150  c.  (59°  F.) 

Specific 
Gravity. 

1 

Specific 
Gravity. 

1 
1 

IJJSO4. 

SO,. 

H^i. 

SO3. 

1-000 

0-9 

0-7 

1-308 

40-2 

32-8 

1-007 

1-9 

1-5 

1-320 

41-6 

33-9 

1014 

2-8 

2-3 

1-332 

43-0 

35-1 

1-022 

3-8 

3-1 

1-345 

44-4 

36-2 

1-029 

4-8 

.3-9 

1-357 

45-5 

37-2 

1-0.37 

5-8 

4-7           ! 

1-370 

46-9 

38-3 

1-043 

6-8 

5-6           1 

1-383 

48-3 

39-5 

1-052 

7-8 

6-4           ! 

1-397 

49-3 

40-7 

1-060 

8-8 

7-2 

1-410 

51-2 

41-8 

1-067 

9-8 

8-0 

1-424 

52-6 

42-9 

1-075 

10-8 

8-8 

1-438 

54-0 

44-1 

1-083 

11-9 

9-7 

1-453 

55-4 

45-2 

1-091 

13-0 

10-6 

1-468 

5fi-9 

46-4 

1100 

14-1 

11-5 

1-483 

5S-3 

47-6 

1-lOS 

15-2 

12-4 

1-498 

59-6 

48-7 

1-116 

16-2 

13-2 

1-514 

61-0 

49-S 

1125 

17-3 

14-1 

1-5.30 

62-3 

51-0 

1-134 

18-5 

15-1 

1-540 

640 

52-2 

1-142 

19-6 

16-0 

1-563 

65-5 

63-5 

1-152 

20-8 

17-0 

1-5S0 

67-0 

549 

1-162 

22-2 

18-0 

1-597 

68-6 

560 

1-171 

23-3 

19-0 

1-615 

70-0 

57-1 

1-ISO 

24-5 

200 

1-634 

71-6 

58-4 

1190 

25-8 

21-1 

1-652 

73-2 

59-7 

1-200 

27-1 

22-1 

1-671 

74-7 

61-0 

!          1-210 

28-4 

23-2 

1-691 

76-4 

62-4 

1-220 

29-6 

24-2 

1-7U 

78-1 

63-8 

1-231 

31  0 

25-3 

1-732 

79  9 

65-2 

1-241 

32-2 

26-3 

1-753 

81-7 

66-7 

1-252 

33-4 

27-3 

1-774 

84-1 

6S-7 

1-263 

34-7 

28-3 

1-796 

86-5 

70-6 

1-274 

36-0 

29-4. 

1-819 

89-7 

73-2 

1-283 

37-4 

30-5 

1-842 

100-0 

81-6 

1-297 

3S-8 

1 

31-7 
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Composition.  The  hydrated  acid  of  the  sp.  gr.  1-842  (1-8485,  Ure)  consists  of 
one  mol.  of  oxide  80,  and  one  niol.  of  water  18  =  98  mol.  wt.  As  the  hydrogen 
acts  the  part  of  a  metal  in  the  compound,  the  systematic  name  would  be  hydrogen 
sulphate.  The  oxide  consists  of  one  atom  of  sulphur  32,  and  three  atoms  of  oxygen 
48  =  80.  The  ordinary  commercial  acid  consists,  according  to  Phillips,  of  one 
mol.  of  oxide,  and  one  and  a  quarter  mol.  of  water.  The  hydrated  acid  of  Nord- 
haasen  has  a  density  as  high  as  1-89  or  19,  and  consists  of  two  mols.  of  oxide, 
and  one  mol.  of  water  (2SO3  +  H^O).  This  acid  is  particularly  adapted  to  the 
purpose  of  dissolving  indigo  for  dyeing  the  Saxon  blue.  When  heated  gently  in  a 
retort,  connected  with  a  dry  and  refrigerated  receiver,  sulphuric  oxide  or  anhydride 
distils  over,  and  the  common  monohydrated  acid  remains  behind.  In  performing 
this  operation,  much  difficulty  from  concussion  is  avoided,  and  the  product  of 
oxide  increased,  by  introducing  a  coil  of  platinum  wire  into  the  retort.  The  oxide 
may  also  be  obtained  by  the  action  of  phosphoric  oxide  on  concentrated  sulphuric 
acid,  according  to  the  method  of  Ch.  Barreswil.  The  mixture  must  be  made  in  a 
refrigerated  retort,  and  afterwards  distilled  by  a  gentle  heat  into  a  refrigerated  re- 
ceiver. Sulphuric  oxide  (solid  sulplmric  acid)  under  18*^  C.  (64°  F.)  is  in  small 
colorless  crystals,  resembling  asbestos.  It  is  tenacious,  difficult  to  cut,  and  may  be 
moulded  in  the  fingers  like  wax,  without  acting  on  them.  Exposed  to  the  air,  it 
emits  a  thick  opaque  vapor  of  an  acid  smell.  Above  18°  C.  (64°  F.)  it  is  a  liquid, 
very  nearly  of  the  density  2. 

Medical  Properties.  For  the  therapeutic  powers  and  uses  of  sulphuric  acid,  when 
administered  internally,  see  Acidum  Sulphuricnm  Dilutum.  Externally  it  is  some- 
times employed  as  a  caustic;  but,  from  its  liquid  form,  it  is  very  inconvenient  for 
that  purpose,  and  should  be  applied  with  caution.  A  plan,  however,  has  been 
proposed  by  Prof  Simpson  by  which  it  becomes  very  manageable.  This  consists  in 
mixing  it  with  dried  and  powdered  sulphate  of  zinc  sufficient  to  give  it  a  pasty  con- 
sistence. MichcTs  Paste  consists  of  strong  sulphuric  acid  three  parts,  and  finely  pow- 
dered asbestos  one  part,  thoroughly  rubbed  together.  When  mixed  with  saffron  to 
the  consistence  of  a  ductile  paste,  Velpeau  found  it  a  convenient  caustic,  not  liable 
to  spread  or  be  absorbed,  and  producing  an  eschar  which  is  promptly  detached. 
It  is  sometimes  incorporated  with  charcoal.  It  is  used  also  as  an  ointment,  mixed 
with  lard,  in  the  proportion  of  a  drachm  to  an  ounce,  in  swellings  of  the  knee-joint 
and  other  affections.     Charpie,  corroded  by  it,  is  a  good  application  to  gangrene. 

Toxicological  Properties.  The  symptoms  of  poisoning  by  this  acid  are  the  fol- 
lowing. Burning  heat  in  the  throat  and  stomach,  extreme  fetidness  of  the  breath, 
nausea  and  excessive  vomitings  of  black  or  reddish  matter,  excruciating  pains  in  the 
bowels,  difficulty  of  breathing,  extreme  anguish,  a  feeling  of  cold  on  the  skin,  great 
prostration,  constant  tossing,  convulsions,  and  death.  Sometimes  there  is  no  pain 
whatever  in  the  stomach  ;  sensibility  being  apparently  destroyed  by  the  violence  of 
the  caustic  action.  The  intellectual  faculties  remain  unimpaired.  Frequently  the 
uvula,  palate,  tonsils,  and  other  parts  of  the  fauces  are  covered  with  black  or  white 
sloughs.  The  treatment  consists  in  the  administration  of  large  quantities  of  mag- 
nesia, or,  if  this  be  not  at  hand,  of  solution  of  soap.  The  safety  of  the  patient  de- 
pends upon  the  greatest  promptitude  in  the  application  of  the  antidotes.  After  the 
poison  has  been  neutralized,  mucilaginous  and  other  bland  drinks  must  be  taken 
freely.  According  to  Dr.  Geoghegan,  the  acid  may  be  detected,  afler  death,  in  the 
blood  and  the  parenchymatous  viscera,  especially  the  liver.  It  is  found,  not  as  a 
tnilphate,  but  combined  severally  with  the  coloring  matter  and  tissues. 

The  holes  burnt  in  linen  by  sulphuric  acid,  so  long  as  the  texture  is  undisturbed, 
are  distinguished  from  those  produced  by  red-hot  coals,  by  the  paste-like  characters 
of  their  edges. 

Uses  in  the  Arts.  Sulphuric  acid  is  more  used  in  the  arts  than  any  other  acid. 
It  is  employed  to  obtain  many  of  the  other  acids ;  to  extract  soda  from  common 
salt ;  to  make  alum  and  sulphate  of  iron,  when  these  salts  command  a  good  price, 
and  the  acid  is  cheap  ;  to  dissolve  indigo  ;  to  prepare  skins  for  tanning ;  to  prepare 
phosphorus,  chlorinated  lime,  sulphate  of  magnesium,  etc.  The  arts  of  bleaching 
and  dyeing  cause  its  principal  consumption. 
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Pharm.  Uses.  In  preparing  Acidum  Citricum,  Br.;  Acidum  Hydrocbloricum, 
Br.;  Acidum  Hydrocjanicum  Dilutum  ;  Acidum  Tartaricum.  Br.;  Chloroformum, 
Br.;  Chloroformum  Purificatum,  U.  S.;  Ferrum  Redactum.  Br.;  Pyroxylon,  U.  S.; 
Sodae  Phosphas,  Br.;  Sodae  Valerianas,  Br.;  Spiritus  JEtheris  Nitrosi. 

Off.  Prep.  Acidum  Sulphuricum  Aromaticum ;  Acidum  Sulphuricum  Dilutum  ; 
Acidum  Sulphurosum  ;  Beberiae  Sulphas,  Br.;  Cupri  Sulphas,  Br.;  Ferri  Sulphas ; 
Ferri  Sulphas  Granulata,  Br.;  Hydranryri  Sulphas,  Br.;  Liquor  Ferri  Persulphatis, 
Br.;  Liquor  Ferri  Subsulphatis,  U.  S.;  Liquor  Ferri  Tersulphatis,  U.  S.;  Zioci 
Sulphas,  Br. 

ACIDUM  SULPHURICUM  AROMATICUM.  U.S.,  Br.    Aromatic 

Sulphuric  Acid. 

(Iq'l-Diyi  SUL-PHC'BI-CCM  AE-O-MiT'l-CfM.) 

TiDctara  Aromatica  Acida,  P.  G. ;  Elixir  Vitrioli  Mynsichti  G.;  Elixir  of  Vitriol;  Elixir  ri- 
trioiique.  Teinture  (alcooie)  arom&tiqae  sulphurique,  Fr.;  Sanre  Aromatische  Tinctar,  Mjnsicht's 
Elixir,  G. 

"Sulphuric  Acid,  txco  hundred  parts  [or  two  fluidounces]  ;  Tincture  of  Ginger, 
forty-five  part.^  [or  one  fluidounce]  ;  Oil  of  Cinnamon,  one  part  [or  eight  minims]  ; 
Alcohol,  o.  sufficient  quantity.  To  make  one  thousand  parts  [or  twenty  fluidounces]. 
Add  the  Sulphuric  Acid  gradually  to  seven  hundred  (TOO)  parts  [or  fourteen  fluid- 
ounces]  of  Alcohol,  and  allow  the  mixture  to  cool.  Then  add  to  it  the  Tincture 
of  Ginger  and  the  Oil  of  Cinnamon,  and  afterward  enough  Alcohol  to  make  the 
product  weigh  one  thousand  (1000)  parts  [or  measure  twenty  fluidounces.]''    U.  S. 

"  Take  of  Sulphuric  Acid  three  fluidounces,  or  2419  grains  by  weight ;  Rectified 
Spirit  two  pints  [Imperial  measure]  ;  Cinnamon  Bark,  in  coarse  powder,  two  ounces 
[avoirdupois]  ;  Ginger,  in  coarse  powder,  one  ounce  and  a  quarter  [av.].  Mix  the 
Sulphuric  Acid  gradually  with  the  Spirit,  add  the  Cinnamon  and  Ginger,  macerate 
for  seven  days,  agitating  frequently,  then  filter."  Br. 

*'  It  should  be  preserved  in  glass-stoppered  bottles.  Aromatic  Sulphuric  Acid  has 
the  ap.  gr.  0955,  and  contains  about  20  per  cent,  of  officinal  Sulphuric  Acid,  partly 
in  the  form  of  Ethyl-sulphuric  Acid.  On  diluting  98  Gm.  of  Aromatic  Sulphuric 
Acid  with  20  volumes  of  Water,  and  filtering,  the  filtrate  (with  washings)  should 
require  for  complete  neutralization  not  less  than  3G  C.c.  of  the  volumetric  solution 
of  soda."    U.S. 

The  U.  S.  acid  is  somewhat  stronger  than  that  of  the  British  Pharmacopoeia,  and 
a  very  different  preparation.  The  British  has  the  sp.  gr.  0927 ;  and  '•  6  fluidrachms 
[Imp.  meas.]  or  304-2  grains  by  weight  of  it  require  for  neutralization  830  grain- 
measures  of  the  volumetric  solution  of  soda,  corresponding  to  10-91  per  cent,  of 
anhydrous  sulphuric  acid.  Six  fluidrachms  [Imp.  meas.],  therefore,  correspond  to 
33-2  grains  of  anhydrous  acid."  Br. 

A  very  important,  and  we  think  improper,  change  has  been  made  in  this  prepara- 
tion by  the  late  Committee  of  Revision  U  S.  P.  1880,  who  have  adopted  the  plan 
recommended  by  Thomas  N.  Jamieson  {A.  J.  P.,  1867,  p.  201).  This  method 
entirely  destroys  the  individuality  of  Aromatic  Sulphuric  Acid,  and  is  preferred 
solely  on  account  of  the  precipitation  of  some  inert  matter  which  takes  place  when 
sulphuric  acid  is  brought  into  contact  with  the  portions  of  cinnamon  bark  soluble  in 
diluted  alcohol ;  an  objection  not  sufficient  to  warrant  so  radical  a  change  in  an  old, 
well-known,  and  much  used  preparation. 

Properties.  Aromatic  sulphuric  acid  of  the  older  Pharmacopoeias  was  of  a  deep 
reddish  brown,  but  it  is  a  straw-colored  liquid  when  freshly  prepared  accordinjj  to 
the  direction  of  the  U.  S.  Pharmacopoeia  of  1880,  of  a  peculiar  aromatic  odor,  and, 
when  sufficiently  diluted,  of  a  grateful  acid  taste.  It  has  been  supposed  by  some 
to  contain  ethylic  ether  or  sulphovinic  acid,  its  main  ingredients  justifying  such  a 
suspicion  ;  but  the  late  Dr.  Duncan,  of  Edinburgh,  who  originally  held  this  opinion, 
satisfied  himself  that  the  alcohol  and  sulphuric  acid,  in  the  proportions  here  em- 
ployed, do  not  generate  a  single  particle  of  ethylic  ether;  and  Prof  Att field  has 
shown  that  there  is  no  ethyl-sulphuric  acid  in  the  officinal  preparation.  (P.  J.  TV., 
1869,  p.  471.)     It  cannot,  however,  be  viewed  merely  as  a  sulphuric  acid  diluted 


110  .Acidum  Sulphuricum  Dilutum.  part  r. 

with  alcohol  and  containing  the  essential  oils  of  ginger  and  cinnamon,  for  the  dif- 
ference in  odor  between  fresh  and  old  preparations  is  quite  marked,  and  a  peculiar 
and  agreeable  ethereal  odor  is  developed  by  age. 

Medical  Properties  and  Uses.  This  valuable  preparation,  commonly  called 
elixir  of  vitriol,  is  a  simplification  of  Mynsicht's  acid  elixir.  It  is  tonic  and  astrin- 
gent, and  aflPords  an  agreeable  form  of  sulphuric  acid  for  administration.  It  acts 
precisely  as  does  the  Acidum  Shlphuricum  Dilutum.  The  dose  is  from  ten  to 
thirty  drops  (0-6-1  "9  C.c),  in  a  wineglassful  of  water,  repeated  two  or  three  times 
a  day.     Care  must  be  taken  that  the  teeth  are  not  injured. 

Off.  Prep.  Infusum  Cinchonae  Flavae,  U.  S.;  Infusum  Cinchona)  Rubrae,  IT.  S. 

ACIDUM  SULPHURICUM  DILUTUM.  U.S., Br.  Dllvied Sulplmrio 

Acid. 
(Xg'i-nCM  sCl-piiC'ri-cCji  di-lu'tum.) 

Acide  sulphurique  dilu6,  Fr.;  Verdiinnte  Schwefelsilure,  G. 

"Sulphuric  Kcxdi,  one  part  [one  fluidounce];  Distilled  Water,  Mi;ie  jjar^s  [six- 
teen and  a  half  fluidounces].  Pour  the  Acid  gradually,  with  constant  stirring, 
into  the  Distilled  "Water,  and  preserve  the  product  in  glass-stoppered  bottles. 
Diluted  Sulphuric  Acid  contains  10  per  cent,  of  officinal  Sulphuric  Acid,  and  has 
the  sp.  gr.  1067  nearly.  It  should  respond  to  the  same  reactions  and  tests  as 
Sulphuric  Acid.  To  neutralize  9  8  Gm.  of  diluted  sulphuric  acid  should  require 
19'2  to  20  C.c.  of  the  volumetric  solution  of  soda."    U.  S. 

"  Take  of  Sulphuric  Acid  7  fluidounces  [Imperial  measure]  ;  Distilled  Water  a 
sufficiency.  Dilute  the  Acid  with  77  fluidounces  of  the  Water,  and  when  the  mix- 
ture has  cooled  to  60°  add  more  Water,  so  that  it  shall  measure  83^  fluidounces. 
Or  as  follows : 

"  Take  of  Sulphuric  Acid  1350  grains ;  Distilled  Water  a  sufficiency.  Weigh  the 
Acid  in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on  the  neck,  is  one  pint  [Imp. 
meas.],  then  gradually  add  Distilled  Water  until  the  mixture,  after  it  has  been  shaken 
and  cooled  to  60°,  measures  a  pint  [Imp.  meas.].  Sp.  gr.  1-094.  Six  fluidrachms 
[Imp.  meas.]  or  359  grains  by  weight  require  for  neutralization  1000  grain -measures 
of  the  volumetric  solution  of  soda,  corresponding  to  10-14  per  cent,  of  anhydrous 
sulphuric  acid.  Six  fluidrachms,  therefore,  correspond  to  40  grains  of  the  anhydrous 
acid  (one  eq.  of  SOj).""  Br. 

This  preparation  is  sulphuric  acid  diluted  to  such  an  extent  as  to  make  it  con- 
venient for  prescription.  It  is  not  exactly  coincident  in  strength  as  directed  in  tho 
two  Pharmacopoeias,  the  U.  S.  acid  being  weaker  than  the  British,  and  slightly 
weaker  than  that  formerly  officinal ;  but  the  diffierence  is  not  so  great  as  to  be  of 
practical  importance.  The  strong  acid  is  added  gradually  to  the  water,  to  guard 
against  the  too  sudden  production  of  heat,  which  might  cause  the  fracture  of  the 
vessel.  During  the  dilution,  when  commercial  sulphuric  acid  is  used,  the  liquid 
becomes  slightly  turbid,  and  in  the  course  of  a  few  days  deposits  a  grayish  white 
powder,  which  is  sulphate  of  lead,  and  from  which  the  diluted  acid  should  be  poured 
ofi".  This  noxious  salt  is  thus  got  rid  of;  but  sulphate  of  potassium,  another  im- 
purity in  the  strong  acid,  still  remains.  The  presence  of  a  little  sulphate  of  potas- 
sium will  do  no  harm  ;  but,  if  it  should  be  fraudulently  introduced  into  the  strong 
acid  to  increase  its  specific  gravity,  its  amount  may  be  ascertained  by  saturating  the 
acid,  after  dilution,  with  ammonia,  and  expelling  by  a  red  heat  the  sulphate  of  am- 
monium formed.  Whatever  sulphate  of  potassium  is  present  will  remain  behind. 
If  the  directions  of  the  Pharmacopoeias  are  strictly  carried  out,  and  the  kind  of 
sulphuric  acid  is  used  which  is  known  in  commerce  as  chemically  pure,  responding 
to  the  tests  given  under  the  head  of  Acidum  Sulphuricum,  the  officinal  manipula- 
tions will  be  all-sufficient. 

Medical  Properties  and  Uses.  Diluted  sulphuric  acid  is  tonic,  refrigerant,  and 
astringent.  It  is  given  in  typhoid  fevers,  and  often  with  advantage.  In  the  conva- 
lescence from  protracted  fevers  it  acts  beneficially  as  a  tonic,  exciting  the  appetite 
and  promoting  digestion.     As  an  astringent,  it  is  employed  in  colliquative  sweats, 
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passive  hemorrhages,  and  diarrhoeas  dependent  on  a  relaxed  state  of  the  mucous 
membrane  of  the  intestines,  i.e.,  in  serous  diarrhoeas.  In  1851,  Mr.  Buxton,  of 
London,  called  attention  to  its  great  value  in  choleraic  diarrhoeas  ;  his  assertions  have 
received  abundant  confirmation  both  in  this  country  and  in  England.  (See  Med.  Times 
and  Goz.,  Oct.  1853;  Med.  and  Surg.  Rep.,  ix.  199  ;  Phila.  Med.  Times,  iii.  649.) 
In  incipient  cholera  it  is  an  efficient  remedy ;  diluted  with  water,  it  may  be  given 
every  twenty  minutes  in  ordinary  cases,  every  quarter  of  an  hour  in  severe  cases. 
For  bilious  diarrhoea  the  acid  is  not  a  suitable  remedy.  In  calculous  affections  at- 
tended with  phosphatic  sediments  it  is  the  proper  remedy,  being  preferable  to  hydro- 
chloric acid,  as  less  apt,  by  continued  use,  to  disorder  the  stomach.  The  dose  is  from 
ten  to  thirty  drops  (06-1 -9  C.c),  three  times  a  day,  in  a  wineglassful  of  plain  or 
sweetened  water.  It  is  added  with  advantage  to  infusions  of  cinchona,  the  organic 
alkalies  of  which  it  tends  to  hold  in  solution.  As  it  is  apt  to  injure  the  teeth,  it  is 
best  taken  by  sucking  it  through  a  glass  tube  or  quill.  It  is  much  less  used  in  the 
United  States  than  the  elixir  of  vitriol.  Au  elegant  form  of  administration  is  the 
Compound  Infusion  of  Roses,  U.  S.  1870. 

Pliarm.  Uses.     Potassae  Permanganas,  Br. 

Off.  Prep.  Atropiae  Sulphas,  Br.;  Beberiae  Sulphas,  Br.;  Infusum  Rosae  Aci- 
dum, Br. 

ACIDUM  SULPHUROSUM,  U.S.,  Br.     Sulphurous  Acid. 
(a(,"i-dC3I  sCl-phu-kO'sCm.) 

Acidc  sulfureux,  Fr. ;  Schweflige  Saure,  G. 

"  A  liquid  composed  of  about  35  per  cent,  of  Sulphurous  Acid  Gas  [SO^ ;  64. — 
SOj ;  32],  and  about  965  per  cent,  of  Water."    U.  S. 

'•  Sulphuric  Xcxdi,  fourteen  parts  [or  five  fluidounces] ;  Charcoal,  in  coarse  powder, 
tico  parts  [or  one  and  one-quarter  ounces,  av.]  ;  Distilled  Water,  one  hundred  parts 
[or  four  pints].  Pour  the  Acid  upon  the  Charcoal  which  has  been  previously  intro- 
duced into  a  glass  flask,  and  mix  the  two  well  together.  By  means  of  a  glass  tube 
and  well-fitting  corks,  connect  the  flask  with  a  wash-bottle,  which  is  one-third  filled 
with  water,  and  fitted  with  a  cork  having  three  perforations.  Into  one  of  these 
perforations  insert  a  safety  tube,  which  should  reach  nearly  to  the  bottom  of  the 
bottle ;  into  the  remaining  perforation  fit  a  glass  tube,  and  connect  it  with  a  bottle 
which  is  about  three-fourths  filled  by  the  Distilled  Water.  This  tube  should  dip 
about  an  inch  below  the  surface  of  the  water.  By  means  of  a  second  tube  con- 
nect this  bottle  with  another  bottle  containing  a  dilute  solution  of  carbonate  of  so- 
dium, to  absorb  any  gas  which  may  not  be  retained  by  the  distilled  water.  Having 
ascertained  that  all  the  connections  are  air-tight,  apply  a  moderate  heat  to  the  flask 
until  the  evolution  of  gas  has  nearly  ceased,  and,  during  the  passage  of  the  gas,  keep 
the  bottle  containing  the  Distilled  Water  at  or  below  10°  C.  (50°  F.)  by  surrounding 
it  with  cold  water  or  ice.  Finally,  pour  the  Sulphurous  Acid  into  glass-stoppered, 
dark  amber-colored  bottles,  and  keep  them  in  a  cool  and  dark  place."    U.  S. 

"  Take  of  Sulphuric  Acid  fcmr  jluidounces  ;  Wood  Charcoal,  broken  into  small 
pieces,  one  ounce;  Water  tvco  Jluidounces;  Distilled  Water  twenty  Jluidounces. 
Put  the  Charcoal  and  the  Sulphuric  Acid  into  a  glass  flask,  connected  by  a  glass  tube 
with  a  wash-bottle  containing  the  two  fluidounces  of  Water,  whence  a  second  tube 
leads  into  an  [Imperial]  pint  bottle  containing  the  Distilled  Water,  to  the  bottom 
of  which  the  gas-delivery  tube  should  pass.  Apply  heat  to  the  flask  until  gas  is 
evolved,  which  is  to  be  conducted  through  the  Water  in  the  wash-bottle,  and  then 
into  the  Distilled  Water,  the  latter  being  kept  cold,  and  the  process  being  continued 
until  the  bubbles  of  gas  pass  through  the  solution  undiminished  in  size.  The  product 
should  be  kept  in  a  stoppered  bottle,  in  a  cool  place."  Br.  The  strength  of  this 
preparation  has  been  reduced  about  one-half:  the  sulphurous  acid  of  the  U.  S.  P. 
1870  contained  about  six  per  cent,  of  sulphurous  acid  gas,  that  now  officinal  35  per 
cent.     In  our  opinion  there  was  no  good  reason  for  the  change. 

The  processes  of  the  two  Pharmacopoeias .  are  essentially  the  same,  and  both  are 
based  upon  that  of  Wittstein.  The  sp.  gr.  of  the  U.  S.  preparation  Is  about  1*022, 
of  the  British,  10-i.     Of  the  latter  "  31:-7  grains  mixed  with  an  ounce  of  distilled 
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water  and  a  little  mucilage  of  starch  do  not  acquire  a  permanent  blue  color  with 
the  volumetric  solution  of  iodine  until  1000  grain-measures  of  the  latter  have  been 
added."  Br. 

The  rationale  of  the  process  is  simple.  When  the  sulphuric  acid  (H^SOJ  and 
charcoal  are  heated  together,  two  molecules  of  the  former  give  up  each  au  atom  of 
oxygen  to  the  latter,  and  there  are  thus  produced  sulphurous  and  carbonic  acid  gases, 
which,  having  been  first  passed  through  a  wash-bottle  containing  a  little  water  to 
absorb  impurities,  are  received  into  the  distilled  water,  where  the  sulphurous  acid 
is  absorbed,  whilst  the  greater  part  of  the  carbonic  acid  escapes,  4H2SO^-|- ^'2  = 
2COj-|-4Hj04-4S02.  The  excess  of  sulphurous  acid  gas  which  escapes  absorp- 
tion is  in  the  U.  S.  process  received  into  a  solution  of  carbonate  of  sodium,  and 
condensed.  In  the  Br.  process  the  point  of  saturation  is  roughly  indicated  by  the 
bubbles  formed  by  the  escape  of  the  gas  from  the  distilled  water  being  equal  in  size 
to  those  formed  in  the  wash-bottle.  If  there  be  any  difficulty  in  getting  the  solu- 
tion up  to  the  officinal  strength,  the  proportionate  amount  of  sulphuric  acid  and  of 
charcoal  should  be  increased,  and  care  exercised  that  the  gas  pass  through  the 
water  in  an  abundant  stream.  The  direction  to  keep  the  acid  in  well-stoppered 
bottles,  in  a  cool  place,  is  necessary  in  consequence  of  the  strong  tendency  of  the 
gas  to  escape  and  to  undergo  oxidation.  An  incidental  advantage  of  the  U.  S. 
process  is  the  production  of  sulphite  of  sodium.  Old  sulphurous  acid  often  con- 
tains sulphuric  acid,  which  may  be  nearly  all  removed  by  the  cautious  addition  of 
sulphite  of  barium  and  the  removal  by  filtration  of  the  precipitated  sulphate. 

According  to  Mr.  W.  L.  Scott  {P.  J.  Tr.,  Oct.  1869,  p.  217),  the  best  results  are 
obtained  when  sulphuric  acid  containing  75  per  cent,  of  anhydrous  acid  is  em- 
ployed ;  when  a  too  concentrated  acid  is  used,  a  part  of  it  is  entirely  reduced  and 
sulphur  deposited,  while  a  too  dilute  acid  causes  the  evolution  of  sulphuretted  hy- 
drogen. The  same  authority  also  affirms  that  a  purer  gas  is  obtained  by  placing  a 
little  sulphite  of  lead  and  a  few  pieces  of  charcoal  in  the  wash-bottles. 

Prof.  F.  C.  Calvert  gives  a  process  for  preparing  this  acid  on  a  large  scale,  by 
which  he  avoids  all  the  inconveniences  usually  attendant  on  its  manufacture,  and 
has  prepared  thousands  of  gallons  daily  of  a  saturated  solution.  It  consists  in  burn- 
ing sulphur  in  a  small  furnace,  and  conducting  the  acid  gas  through  earthenware 
tubes  surrounded  with  water  so  as  to  cool  them.  The  gas  is  then  made  to  ascend 
through  a  wooden  tube  40  feet  high  and  about  4  feet  wide,  sometimes  called  a  coke 
scrubber,  filled  with  pumice  st^ne  previously  washed  first  with  hydrochloric  acid  and 
then  with  water.  A  certain  amount  of  water  is  introduced  into  the  tube  from 
above,  which,  in  its  descent,  meets  and  dissolves  the  gas,  and  runs  out  saturated 
from  the  bottom  of  the  tube  into  an  air-tight  reservoir.  (/*.  J.  Tr.^  xvii.  512.) 
Where  sulphurous  acid  is  to  be  used  as  a  disinfectant,  bisulphide  of  carbon,  either 
pure  or  mixed  \fith  petroleum,  may  be  burned  in  the  room  to  be  disinfected. 
Keates  (^Chem.  News,  Dec.  8, 1876)  suggests  the  use  of  a  suitable  lamp.  Stevenson 
uses  an  open  copper  dish  or  porcelain  capsule,  and  simply  ignites  the  liquid :  care 
should  be  used,  however,  as  the  bisulphide  is  very  inflammable  and  volatile. 

Properties.  The  officinal  sulphurous  acid  is  a  strong  solution  of  sulphurous  oxide 
gas.  The  oxide  is  an  irrespirable  gas,  of  a  sufibcating  odor  familiar  to  every  one 
as  that  of  burning  sulphur,  which  is  converted  into  it  by  combustion.  If  inhaled  in 
the  concentrated  state,  it  proves  fatal.  Cold  reduces  it  to  a  colorless  liquid,  which, 
according  to  M.  Is.  Pierre,  boils  at  0'^  C.  (32°  F.).  {Journ.  de  Phm-m.,  4e  ser.,  xvii. 
435.)  It  consists  of  one  volume  of  sulphur,  and  two  volumes  of  oxygen  (SO2),  con- 
densed to  two  volumes,  and  has  the  sp.  gr.  2-21,  liquefies  at  — 10°  C.  (14°  F.),  has  a 
strong  acid  reaction,  extinguishes  burning  bodies,  has  the  power  of  bleaching 
many  colored  substances,  and  has  a  strong  affinity  for  oxygen,  with  which  it  com- 
bines in  the  presence  of  water,  forming  sulphuric  acid.  Water  at  18°  C.  (65°  P\) 
takes  up  about  50  volumes  of  the  gas,  and  the  solution  has  the  sp.  gr.  1'04.  (Brande 
arid  Taylor.)  Liquefied  sulphurous  acid  gas  (oxide)  is  now  manufactured  by 
Pictet  in  Geneva,  and  is  sent  into  commerce  in  copper  cylinders. 

The  following  table,  founded  on  the  researches  of  Mr.  Scott  (^Pharm.  Journ.,  xL 
218),  gives  the  strength  of  acids  of  various  specific  gravity. 
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Per  Cent.               Sn  fir  at  60°          ,    ^^"^  ^^^*- 
of  SO,.        i       Sp.Gr.at60".        |      „f  g^^ 

Sp.  Gr.  at60°.       ||       ^^f^"'-              Sp.  Gr.  at  00°. 

5 

5-5 
6 
6-5 

1-0275 
1-0302 
1-0.323 
1-0353 

7 

7-5 
8 
8-5 

1-0377          1!              9 
1-0401          1               9-5 
1-0426          1              10 
1-0450           1 

1-0474 
1-0497 
1-0520 

Sulphurous  acid  sometimes  exists  as  an  impurity  in  hydrochloric,  acetic,  and 
other  acids  ;  according  to  P.  Schweitzer,  the  minutest  quantity  may  be  detected  by 
dissolving  zinc  in  the  suspected  acid ;  when,  if  sulphurous  acid  be  present,  the  odor 
of  sulphuretted  hydrogen  will  be  at  once  perceived.   (  Chem.  Xeics.  xxiii.  293.) 

Officinal  sulphurous  acid  is  a  colorless  liquid,  having  the  smell  of  burning  sul- 
phur, and  a  sulphurous  somewhat  astringent  taste.  When  exposed  to  the  air  it 
slowly  absorbs  oxygen,  with  the  formation  of  sulphuric  acid,  and  acquires  a  sour 
taste,  and  the  property  of  changing  vegetable  blues  to  red.  When  kept  in  closed 
vessels  exposed  to  the  sunlight,  a  portion  of  it  is  decomposed,  «ulphur  being  de- 
posited and  sulphuric  acid  formed  by  the  union  of  the  liberated  oxygen  with 
other  portions  of  the  acid.  {A.  J.  P.,  xlii.  352.)  It  should  be  entirely  volatilized 
by  heat.  It  decolorizes  iodine  by  producing  hydriodic  acid,  and  on  this  fact  is 
based  the  Br.  test  before  given.     It  decomposes  the  bone  phosphate  of  calcium. 

"  A  colorless  liquid,  of  the  characteristic  odor  of  burning  sulphur,  a  very  acid,  sul- 
phurous taste,  and  a  strongly  acid  reaction.  Sp.  gr.  1-022-1-023.  By  heat  it  is 
completely  volatilized.  Litmus  paper  brought  in  contact  with  the  acid  is  at  first 
turned  red,  and  afterward  bleached.  On  pouring  a  few  drops  of  the  acid  into  a 
test  tube  containing  diluted  hydrochloric  acid  and  some  test  zinc,  a  gas  is  evolved 
which  blackens  paper  wet  with  solution  of  acetate  of  lead.  If  to  10  C.c,  of  sul- 
phurous acid  there  be  added  1  C.c,  of  diluted  hydrochloric  acid,  followed  by  1  C.c, 
of  test-solution  of  chloride  of  barium,  not  more  than  a  very  slight  turbidity  should 
be  produced  (limit  of  sulphuric  acid).  If  128  Gm.  of  sulphurous  acid  be  diluted 
with  20  volumes  of  water  and  a  little  gelatinized  starch  be  added,  at  least  14  C.c. 
of  the  volumetric  solution  of  iodine  should  be  required,  before  a  permanent  blue  tint 
is  developed."    U.  S. 

Medical  Properties  and  Uses.  Sulphurous  acid  has  been  introduced  into  use  in 
consequence  ofits  fatal  iutluence  upon  the  lower  forms  of  animal  and  vegetable  life. 
It  is  supposed  to  be  thus  destructive  by  its  anti-oxygenizing  or  reducing  influence ; 
suffocating  organic  beings  by  denying  them  the  oxygen  necessary  to  their  existence  ; 
but  it  probably  acts  also  by  a  physiological  property  independently  of  its  mere 
chemical  effect.  It  is  perhaps  by  the  same  property  that  it  prevents  fermentation, 
destroying  the  microscopic  organisms  essential  to  that  process.  In  reference  to  its 
parasiticide  property,  it  was  brought  before  the  notice  of  the  profession  by  Dr. 
Jenner  of  London ;  though  to  Prof,  Graham,  we  believe,  belongs  the  first  sugges- 
tion of  its  applicability  to  such  purposes.  In  pyrosis  and  in  cases  of  sarcinae  ven- 
triculi  it  may  be  taken  internally  ;  but  one  of  the  sulphites,  as  sulphite  of  sodium, 
is  perhaps  preferable  for  the  purpose,  as  it  yields  the  acid  always  by  decomposition 
in  the  stomach.  Dr.  Eobt.  Bird  affirms  that  it  is  a  powerful  antipyretic.  (^Amer. 
Joiim.  Med.  Sci.,  Iviii,  236.)  As  an  external  application,  it  is  used. in  psora,  the 
different  forms  of  porrigo,  trichosis  of  the  scalp,  pityriasis  versicolor,  and  the  thrush 
of  children, — all  parasitic  affections,  either  animalcular  or  cryptogamous,  generally 
yielding  to  it,  if  proper  care  be  taken,  by  previous  removal  of  the  scabs  or  scales, 
to  bring  it  into  contact  with  the  morbific  cause.  The  do.se  for  internal  use  is  a 
fluidrachm  (3-75  C.c),  largely  diluted  with  water.  When  locally  used  it  should 
be  diluted  with  two  or  three  measures  of  water  or  of  glycerin,  and  applied  as  a 
lotion,  or  by  cloths  wet  with  it,  or  in  tiie  form  of  cataplasm,  Dr,  James  Dewar, 
of  Kirkaldy,  has  found  very  great  advantage  from  the  inhalation  of  sulphurous 
acid,  in  the  form  of  the  fumes  of  burning  sulphur,  in  typhus  and  typhoid  fevers, 
scarlatina,  diphtheria,  catarrhal  fever,  hay  fever,  gout,  and  rheumatism,  (X.  0.  Med. 
and  Surg.  Joum.,  1867,  p,  523  ;  from  Bitb.  ~Med.  Press,  Sept.  5,  1866.)  Dr. 
Hjatelin  believes  that  he  arrested  an  epidemic  of  smallpox  by  the  free  use  of  the 
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acid  as  a  disinfectant.  (Brit.  Med.  Journ.,  1871,  ii.  519.)  According  to  Rabuteau 
(j\^eH£s  liepert.,  xviii.  307),  in  the  system  sulphurous  acid  and  the  sulphites  are 
converted  into  sulphuric  acid  and  sulphates. 

ACIDUM  TANNICUM.  U.  S.,  Br.     Tannic  Acid. 

Cii  Hio  O9  (chiefly)  ;  322.      (Xg'l-DUM  T.\x'ni-cCm.)  CmIIioOis;  322. 

Tannin,  DigalHc  Acid,  Acidum  Gallo-tannicum,"  Tanninum ;  Acide  tannique,  Tannin,  Fr./ 
Gerbsilure,  Tannin,  G. 

The  process  for  preparing  Tannic  Acid,  oflBcinal  in  U.  S.  P.  1870,  is  as  follows: 
"  Take  of  Nutgall,  in  fine  powder,  Ether,  each,  a  sufficient  quantity.  Expose  the 
Nutgall  to  a  damp  atmosphere  for  twenty-four  hours,  and  then  mix  it  with  sufficient 
'  Ether,  previously  washed  with  water,  to  form  a  soft  paste.  Set  this  aside,  covered 
closely,  for  six  hours ;  then,  having  quickly  enveloped  it  in  a  close  canvas  cloth,  ex- 
press it  powerfully  between  tinned  plates,  so  as  to  obtain  the  liquid  portion.  Reduce 
the  resulting  cake  to  powder,  and  mix  it  with  sufficient  Ether,  shaken  with  one-six- 
teenth of  its  bulk  of  water,  to  form  again  a  soft  paste,  and  express  as  before.  Mix 
the  liquids,  and  expose  the  mixture  to  spontaneous  evaporation,  until  it  assumes  a 
syrupy  consistence ;  then  spread  it  on  glass  or  tinned  plates,  and  dry  it  quickly  in  a 
drying  closet.  Lastly,  remove  the  dry  residue  from  the  plates  with  a  spatula,  and 
keep  it  in  a  well-stopped  bottle."    U.  S.* 

The  British  Pharmacopoeia  has  abandoned  its  former  process,  and  adopted  a  new 
one  in  close  conformity  with  the  above,  both  being  essentially  the  process  of  Lecon- 
net,  modified  by  Doraine,  which  has  been  substituted,  in  the  existing  Pharmacopoeias, 
for  that  of  Pelouze  previously  employed  in  both. 

While  the  Pelouze  •process  yields  the  tannic  acid  probably  in  a  somewhat  purer 
state  than  Leconnet's,  it  is  less  easy  of  performance,  and  much  less  productive ;  and 
the  product  of  the  existing  formula  is  sufficiently  pure  for  all  practical  purposes. 
The  addition  of  a  little  alcohol,  8  per  cent,  for  example,  to  the  ethereal  menstruum, 
still  further  increases  the  product,  and,  we  are  informed,  is  practised  to  a  consider- 
able extent ;  but  we  doubt  the  propriety  of  •  this  deviation  from  the  directions 
given  in  the  process,  as  the  resulting  product  may  not  be  in  all  respects,  identical. 
There  appear  to  be  two  coloring  principles  in  galls,  one  soluble  in  ether  and  not  in 
alcohol,  the  other  in  alcohol  and  not  in  ether.  Hence,  while  the  tannic  acid,  in 
whichever  way  procured,  is  yellowish,  that  obtained  by  ether  has  a  greenish  tint, 
while  that  obtained  by  the  addition  of  alcohol  is  slightly  brownish.  In  consequence 
of  the  mode  in  which  the  acid  is  dried,  in  thin  layers,  on  tinned  or  glass  plates,  and 
equally  exposed  to  heat  above  and  below,  it  froths  up  on  the  escape  of  the  ether, 
and  concretes  in  a  soft,  cellular,  friable  form,  which  is  strikingly  characteristic  of 
the  preparation  made  in  strict  accordance  with  the  formula. 

From  a  superficial  examination  of  this  process,  it  might  appear  that  the  result 
can  be  nothing  more  than  an  ethereal  extract ;  but  it  is  necessary  that  the  ether 
employed  should  contain  water,  as  it  is  directed  to  be  washed  ;  and  yet  the  quantity 
of  water  is  so  small  that  it  can  hardly  operate  by  its  mere  solvent  power.  The  cir- 
cumstances attendant  upon  the  process  of  Pelouze  affiard  the  means  of  a  satisfactory 
explanation,  which  was  first  suggested  by  M.  Beral.  In  this,  the  powdered  galls  are 
submitted  to  percolation  by  watered  ether,  and  the  liquid  which  passes  separates 
into  two  layers,  a  heavier  which  sinks  to  the  bottom  and  a  lighter  which  floats  upon 
the  surface.  It  is  the  heavier  which  contains  the  tannic  acid,  and  from  which  it  is 
obtained  by  evaporation.  The  most  probable  explanation  is  that  ether,  water,  and 
tannic  acid  unite  to  form  a  definite  compound,  in  which  the  affinities  are  too  feeble 
to  resist  the  tendency  of  the  ether  to  rise  in  vapor,  and  which  is,  therefore,  decom- 
posed by  its  evaporation.  The  proportion  of  the  menstruum  to  the  galls  is  very 
small,  much  smaller  than  would  be  employed  to  obtain  an  extract ;  and  the  whole  or 

*  For  the  preparation  of  tannin  from  Chinese  galls,  Oscar  Rothe  proposes  the  following  as  a 
superior  process.  Macerate  eight  parts  of  the  powdered  galls  with  twelve  of  ether  and  three  of 
strong  alcohol  for  two  days,  decant,  renew  the  menstruum,  and  finally  express.  Mix  the  liquids, 
and  after  standing  decant  from  the  sediment,  add  twelve  parts  of  water,  recover  the  alcohol  and 
ether  by  distillation,  rapidly  filter  the  aqueous  solution,  and  quickly  evaporate  by  means  of  a  steam 
bath;  dry,  and  pulverize  the  residue.  {A.  J.  P.,  xlii.  403.) 
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nearly  the  whole  of  both  liquids  is  probably  occupied  in  the  formation  of  the  definite 
compound  referred  to,  thus  leaving  little  or  none  to  act  merely  as  solvents.  Hence 
the  exclusion  from  the  resulting  acid,  in  great  measure,  of  the  other  soluble  con- 
stituents of  the  galls ;  and  the  slight  amount  of  impurity  really  present  in  the  acid 
is  probably  owing  to  the  action  of  that  small  quantity  of  the  menstruum  not  occu- 
pied in  forming  the  liquid  Compound.  Opinion  is  not  altogether  united  in  this 
explanation ;  but  it  is  that  which  appears  to  us  the  best  to  account  for  the 
phenomena  of  the  case.  It  has  been  stated  that  the  tannic  acid  obtained  by  either 
of  the  officinal  processes  has  a  more  or  less  yellowish  tint.  From  this,  according 
to  F.  Kummel,  it  may  be  freed  by  the  percolation,  through  recently  ignited  animal 
charcoal,  of  its  solution  in  a  mixture  of  ether  and  alcohol.  It  has,  too,  a  slight  odor, 
which,  according  to  Prof  Procter,  is  derived  from  a  volatile  odorous  principle  ex- 
isting in  galls,  which  he  succeeded  in  separating  from  the  acid  by  the  action  of 
benzol.  From  30  to  35  per  cent,  of  tannic  acid  is  obtained  from  galls  by  Pelouze's 
method ;  while  that  of  Leconnet  is  said  to  yield  60  per  cent. 

The  term  tannin  was  originally  applied  to  a  principle  or  principles  existing  in  many 
vegetables,  having  a  very  astringent  taste,  and  the  property  of  producing  a  white 
flocculent  precipitate  with  solution  of  gelatin,  and  a  black  precipitate  with  ferric  salts. 
As  obtained,  however,  from  different  plants,  it  was  found  to  exhibit  some  difference 
of  properties ;  and  chemists  have  recognized  two  kinds,  one  existing  in  oak  bark, 
galls,  etc.,  distinguished  by  producing  a  bluish-black  precipitate  with  ferric  salts, 
and  the  other  existing  in  Peruvian  bark,  catechu,  etc.,  and  characterized  by  pro- 
ducing a  greenish  black  or  dark  olive  precipitate  with  the  same  salts.  The  former 
is  the  one  which  has  received  most  attention,  and  from  an  examination  of  which  the 
characters  of  tannin  have  generally  been  given.  It  is  the  substance  described  in  this 
article.  It  will  probably  be  found  that  the  latter  is  essentially  distinct  from  the 
tannin  of  galls,  and  different  in  different  vegetables.  One  striking  peculiarity  of  the 
tannin  of  galls  is  its  facility  of  conversion  into  gallic  acid,  which  is  wanting  in  the 
other  varieties.  Since  the  publication  of  the  experiments  of  M.  Pelouze  in  relation 
to  tannin,  this  substance  has  been  universally  admitted  to  rank  with  the  acids,  and 
is  now,  therefore,  denominated  tannic  acid.  The  ordinary  variety  procured  from 
galls  is  called,  for  the  sake  of  distinction,  gnllotannic  acid.  According  to  Petten- 
kofer,  it  is  found  only  in  perennial  plants,  indicating  some  relation  to  the  production 
of  woody  fibre.  {Buchners  Nenes  Rupert. ^  iii.  74—76.)  R.  Wagner  {Bull.  Soc. 
Chim.,  1866,  ii.  461)  divides  tannin  into  two  great  classes,  pathological,  found  only 
in  diseased  vegetable  tissue,  as  gallotannic  acid,  etc. ;  and  physiological,  occurring  in 
leaves,  bark,  wood,  etc.,  in  a  natural  state,  as  quercitannic  acid,  etc. 

Properties.  Pure  tannic  acid  is  solid,  uncrystallizable,*  white  or  slightly  yellow- 
ish, inodorous,"!"  without  bitterness,  very  soluble  in  water,  much  less  soluble  in  alcohol 
and  ether,  especially  when  anhydrous,  and  insoluble  in  the  fixed  and  volatile  oils. 
It  may  be  kept  unchanged  in  the  solid  state  ;  but  its  aqueous  solution,  when  exposed 
to  the  air,  gradually  becomes  turbid,  and  deposits  a  crystalline  matter,  consisting 
chiefly  of  gallic  acid.  During  the  change,  oxygen  is  absorbed,  and  an  equal  volume 
of  carbonic  acid  disengaged.  But,  according  to  M.  E.  Robiquet,  this  change  does 
not  always  take  place,  and,  when  it  does  happen,  is  ascribable  to  the  presence  of  pec- 
tase  in  the  tannin.  If  the  solution  of  tannic  acid  be  boiled  for  a  long  time,  the 
pectase  loses  its  property  of  acting  as  a  ferment,  and  the  solution  may  be  kept  in- 
definitely without  change.  {Jouni.  de  Fhann.,  Avril,  1853,  p.  246.) 

*  E.  Schering  has  put  upon  the  market  a  "  cryttnlloitT'  tannin  which  has  a  very  deceptive  ap- 
pearance, leading  a  careless  observer  to  believe  that  tannin  is  crystallizable.  It  is  produced  by 
dropping  a  small  portion  of  a  concentratetl  solution  a  distance  of  about  IC  feet  through  a  warmed 
atmosphere,  upon  a  revolving  cylinder.  It  is  thus  practically  spun  into  threads  more  or  less  fine, 
which  are  afterwards  scraped  carefully  off  the  cylinder.  (Neueste  Erjind.  unci  Erjahr.,  1S80.) 

t  Commercial  tannic  acid  often  has  a  decided  odor,  which  Prof.  Procter,  after  a  practical  in- 
vestigation, believed  to  be  owing  chiefly  to  the  presence  of  the  odorous  principle  of  the  galls, 
though  sometimes  to  matter  derived  from  the  ether  with  which  it  is  prepared.  (A.  J.  P..  IS65, 
p.  53.)  According  to  M.  Heinz,  the  odor  is  due  to  a  greenish  resinous  principle,  which  may 
be  separated  by  dissolving  the  acid  in  twice  its  weight  of  hot  water,  adding  one-fourth  part  of 
ether,  agitating  slowly,  allowing  the  coagulated  coloring  matter  to  precipitate,  filtering,  and  evap- 
orating. (Joio-ii.  de  Pharm.,  xv.  303.) 
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The  Pharmacopoeia  thus  describes  Tannic  Acid :  "  light-yellowish  scales,  perma- 
nent in  the  air,  having  a  faint,  peculiar  odor,  a  strongly  astringent  taste,  and  an  acid 
reaction.  Soluble  in  6  parts  of  water  and  0-6  part  of  alcohol  at  15°  C.  (59°  F.). 
Very  soluble  in  boiling  water  and  in  boiling  alcohol ;  also  soluble  in  G  parts  of  gly- 
cerin ;  sparingly  soluble  in  absolute  alcohol,  freely  in  diluted  alcohol ;  moderately  in 
Washed  ether ;  and  almost  insoluble  in  absolute  ether,  chloroform,  benzol,  and  beuzin. 
When  heated  on  platinum  foil,  it  is  completely  volatilized.  With  solution- of  ferric 
chloride,  Tannic  Acid  forms  a  bluish-black  ink.  In  aqueous  solution  it  causes  pre- 
cipitates with  alkaloids,  gelatin,  albumen,  gelatinized  starch,  and  solution  of  tartrate 
of  antimony  and  potassium  (distinction  from  gallic  acid)."  U.  S. 

Exposed  to  heat,  tannic  acid  partly  melts,  swells  up,  blackens,  takes  fire,  and  burns 
with  a  brilliant  flame.  Thrown  on  red-hot  iron,  it  is  entirely  dissipated.  Its  solu- 
tion reddens  litmus,  and  it  combines  with  most  of  the  salifiable  bases.  It  forms  with 
potassa  a  compound  but  slightly  soluble,  and  is,  therefore,  precipitated  by  this  alkali 
or  its  carbonates  from  a  solution  which  is  not  too  dilute,  though  a  certain  excess  of 
alkali  will  cause  the  precipitate  to  be  redissolved.  Its  combination  with  soda  is  much 
more  soluble ;  and  this  alkali  affords  no  precipitate,  unless  with  a  very  concentrated 
solution  of  tannic  acid.  With  ammonia  its  relations  are  similar  to  those  with  po- 
tassa. Lime  and  magnesia,  added  in  the  state  of  hydrates,  form  with  it  com- 
pounds of  little  solubility.  The  same  is  the  case  with  most  of  the  metallic  oxides, 
when  presented,  in  the  state  of  salts,  to  a  solution  of  the  tanuate  of  potassium. 
Many  of  the  metallic  salts  are  precipitated  by  tannic  acid  even  in  the  uncombined 
state,  especially  those  of  lead,  copper,  silver,  uranium,  chromium,  mercury,  teroxide 
of  antimony,  and  stannous  oxide.  With  ferric  salts  it  forms  a  black  precipitate, 
which  is  a  compound  of  tannic  acid  and  the  iron,  and  is  the  basis  of  ink.  It 
does  not  disturb  the  solutions  of  the  pure  salts  of  ferrous  oxide.  Several  of  the 
alkaline  salts  precipitate  it  from  its  aqueous  solution,  either  by  the  formation  of 
insoluble  compounds,  or  by  simply  abstracting  the  solvent.  Chlorate  of  potassium 
when  rubbed  up  with  it  explodes  with  great  violence,  and  several  serious  accidents 
have  occurred  during  the  attempt  to  dispense  such  a  mixture. 

Tannic  acid  unites  with  all  the  vegetable  alkaloids,  forming  compounds  which  are  for 
the  most  part  of  a  whitish  color,  and  but  very  slightly  soluble  in  water ;  though  they 
are  soluble  in  the  vegetable  acids,  especially  acetic,  and  in  alcohol.  In  this  latter 
respect  they  diff'er  from  most  of  the  compounds  which  tannic  acid  forms  with  other 
Vegetable  principles.  On  account  of  this  property  of  tannic  acid,  it  has  been  employed 
as  a  test  of  the  vegetable  alkaloids ;  and  it  is  so  delicate  that  it  will  throw  down  a 
precipitate  from  their  solution,  even  when  too  feeble  to  be  disturbed  by  ammonia. 

It  has  an  affinity  for  several  acids,  and  when  in  solution  aff"ords  precipitates  with 
sulphuric,  nitric,  hydrochloric,  phosphoric,  and  arsenic  acids,  but  not  with  oxalic, 
tartaric,  lactic,  acetic,  or  citric.  The  precipitates  are  considered  as  compounds  of 
tannic  acid  with  the  respective  acids,  and  are  soluble  in  pure  water,  but  insoluble  in 
•water  with  an  excess  of  acid.  Hence,  in  order  to  insure  precipitation,  it  is  necessary 
to  add  the  acid  in  excess  to  the  solution  of  tannic  acid.  Strecker,  however,  denies 
that  the  precipitates  are  compounds  of  the  tannin  with  the  acid,  and  maintains 
that  they  are  tannin  imbued  with  free  acid.  (^Chem.  Gaz.,  No.  287,  p.  370.) 

When  tannic  acid,  iodine,  and  water  are  mixed,  a  reaction  takes  place,  by  which 
the  water  is  decomposed  ;  its  hydrogen  forming  with  the  iodine  hydriodic  acid,  which 
combines  with  a  portion  of  the  tannic  acid  and  remains  in  solution  ;  while  the  oxy- 
gen of  the  water  combines  with  another  portion  of  the  tannic  acid,  to  form  a  com- 
pound, which,  being  insoluble,  is  precipitated.  The  iodized  solution  thus  obtained 
is  capable  of  dissolving  more  iodine,  and  holding  it  in  permanent  solution,  however 
much  diluted.  (Socquet  and  Guilliermond,  Journ.  de  Pharm.,  xxvi.  280.)  Iodine 
in  a  liquid  containing  tannic  acid  cannot  be  detected  by  starch  ;  but  if  the  liquid  is 
placed  in  a  watch-glass,  sulphate  of  iron  added,  and  the  glass  covered  with  a  starched 
paper,  tannate  of  iron  being  precipitated,  the  blue  color  soon  appears.  (J..  J.  P.,  xlvii. 
398.) 

Griessmayer  (^Zeitschr.  f.  Chemie,  1873)  proposes  a  test  for  tannin  and  free  alka- 
lies.    On  mixing  a  drop  of  a  solution  of  taunin  with  1  C.c.  of  j^-g-  normal  solution 
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of  iodine,  the  reddish  color  of  the  iodine  solution  instantly  disappears ;  if  one  drop 
of  solution  of  ammonia  be  now  added  (previously  diluted  with  ten  times  its  bulk  of 
water),  a  brilliant  red  color  is  produced  which  is  quite  permanent. 

Tannic  acid  precipitates  solutions  of  starch,  albumen,  and  gluten,  and  forms  with 
gelatin  an  insoluble  compound,  which  is  the  basis  of  leather. 

Its  ultimate  constituents  are  carbon,  hydrogen,  and  oxygen ;  and  its  formula, 
according  to  Liebig,  was  CjgH-Oj,.  Mulder,  however,  considered  it  isomeric  with 
gallic  acid,  and  gave  for  its  formula  C,^Hj(^Og ;  and  both  Julius  Lowe  and  Hugo 
Schiff  confirmed  the  correctness  of  this  formula.  (A.  J.  P.,  xxv.  223;  xlvii.  208.) 
Strecker  looked  upon  it  as  a  compound  of  gallic  acid  and  glucose,  the  latter  of 
which  is  destroyed  in  the  spontaneous  change  that  moistened  galls  undergo  by 
time.  (See  Acidum  Gallicum.)  M.  E.  Robiquet  denied  the  complex  nature  as- 
cribed to  tannic  acid  by  Strecker,  and  maintained  that,  when  transformed  into  gallic 
acid  by  the  pectic  ferment  or  by  sulphuric  acid,*  it  is  simply  by  a  molecolar 
change,  and  not  by  the  destruction  of  one  of  its  constituents.  {Journ.  de  Pharm., 
xxvi.  31.)  But,  whether  consisting  of  glucose  and  gallic  acid,  or  simply  resolva- 
ble by  certain  agencies,  through  a  new  arrangement  of  its  molecules,  into  these 
substances,  it  will  equally  rank  among  the  glucosides ;  differing  in  this  respect  es- 
sentially from  the  varieties  of  tannic  acid  which  precipitate  the  salts  of  iron  green- 
ish black,  as  the  tannin  of  rhatany  and  catechu.t  Hugo  Schiff,  however,  asserts 
that  it  is  not  a  glucoside ;  that  glucose  exists  in  commercial  tannic  acid  as  an  im- 
purity, and  is  not  a  necessary  part  of  it,  and  that  it  is  a  "  first  anhydride,"  formed 
from  two  molecules  of  gallic  acid  by  the  abstraction  of  water,  according  to  the  re- 
action, 2C,H505 — HjO;=Cj^Hj^Og,  and  is  consequently  digallic  acid,  and  this  view 
at  this  time  prevails.  (See  Acidum  Gallicum.)  (^Chem.  A^eics,  xxix.  73;  also  A. 
J.  P.,  xlvi.  234.) 

Medical  Properties  and  Uses.  Tannic  acid  is  the  chief  principle  of  vegetable 
astringents,  and  has  an  advantage  over  the  astringent  extracts  in  the  comparative 
smallness  of  its  dose,  which  renders  it  less  apt  to  offend  an  irritable  stomach.  In 
most  of  the  vegetable  astringents  it  is  associated  with  more  or  less  bitter  extractive, 
or  other  principle  which  modifies  its  operation,  and  renders  the  medicine  less  appli- 
cable than  it  otherwise  would  be  to  certain  cases  in  which  there  is  an  indication  for 
pure  astringency  without  any  tonic  power.  Such  is  particularly  the  case  in  the  active 
hemorrhages;  and  tannic  acid,  in  its  separate  state,  is  here  preferable  to  the  native 
combinations  in  which  it  ordinarily  exists.  In  diarrhoea  it  is  probably  more  bene- 
ficial than  ordinary  astringents,  as  less  liable  to  irritate  the  stomach  and  bowels. 
Owing  to  its  very  powerful  coagulant  action  upon  albumen,  it  is,  however,  absorbed 
only  after  conversion  into  gallic  acid,  and  consequently  has  been  superseded  by  the 
latter  agent  in  all  cases  in  which  it  must  reach  the  diseased  surface  through  the  blood, 
or  in  which  a  general  astringent  action  is  desired.  Locallj^  applied,  it  is  much  more 
powerful  than  gallic  acid,  and  is  very  largely  employed  (see  CoHodium  Sfj/pticujn), 
as  in  hemorrhages  from  external  surfaces  or  from  mucous  membranes  which  can  be 
reached  from  without,  relaxation  of  the  uvula,  coryza,  chronic  inflammation  of  the 
fauces,  diphtheria,  toothache,  aphthae,  excessive  salivation,  leucorrhoea,  chapped 
nipples,  gleet,  gonorrhoea,  flabby  and  phagedaenic  ulcers,  piles,  chilblains,  etc.  It 
may  be  applied  in  solution  of  varying  concentration  according  to  the  necessities  of 
the  case.  When  a  very  powerful  influence  is  desired,  the  solution  in  glycerin  may 
be  used,  either  the  glycerite  of  tannin,  formerly  officinal,  made  by  dissolving  two 
troyounces  of  tannic  acid  in  half  a  pint  of  glycerin  with  the  aid  of  a  gentle  heat, 
or  a  still  stronger  preparation.     In  affections  of  the  rectum  it  may  be  used  in  the 

*  The  tannic  acid  of  the  European  alder,  when  boiled  with  sulphuric  acid,  splits  into  alnie  red 
and  sugar.  (A.J.  -P.,  xlii.  402.) 

f  Various  plans  have  been  proposed  of  estimating  the  quantity  of  tannic  acid,  which  is  an  object 
of  importance  to  tanners,  as  enabling  them  to  judge  of  the  value  of  their  tanning  materials ;  but 
on  this  |)oint  we  must  content  ourselves,  from  want  of  space,  with  referring  to  A.  J.  P.  (1S59, 
p.  427;  lS6l,p.l64;  lS63,p.  519;  1S64.  p.  314);  also  a  paper  by  Mr.  John  Watts  in  the /".  y.  Tr. 
(1S67,  p.  515) :  also  one  by  H.  R.  Procter,  in  the  Chem.  A'ews  (1S74,  p.  51) :  and  one  by  MM.  A. 
iluntz  and  Ramspacher  {Joum.  de  Pharm.,  xx.  2S7)  :  also  Journ.  de  Pharm.,  1874,  pp.  445- 
447,  A.  J.  P.,  March,  1S74,  and  Aug.  1S77;  A'.  B.,  Aug.  1878. 
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form  of  a  suppository.  In  diseases  of  the  uterus  it  has  been  recommended  in  the 
form  of  a  cylindrical  pencil  about  an  inch  long  and  two  lines  thick,  made  with  4 
parts  of  the  acid  to  1  part  of  tragacanth,  with  a  little  crumb  of  bread  to  give  the 
mixture  due  flexibility.  (Journ.  de  Pharm.,  Fev.  1, 1860,  p.  128.) 

As  already  stated,  tannic  acid  is  probably  converted  into  gallic  acid  before  absorp- 
tion ;  it  is  eliminated  through  the  kidneys  in  the  form  of  gallic  and  pyrogallic  acids. 
(C/te»i.  Gaz.,  No.  136,  p.  231.)  In  the  largest  amounts  it  is  very  feebly  poisonous, 
producing  only  a  mild  gastro-intestinal  irritation. 

Pharm.  Uses.  In  preparing  Digitalinum,  Br. 

Off.  Prep.  CoUodium  Stypticum,  U.  S.;  Glycerinum  Acidi  Tannici,  Br.;  Sup- 
positoria  Acidi  Tannici,  Br.;  Trochisci  Acidi  Tannici;  Unguentum  Acidi  Tannici, 
U.S.* 

ACIDUM  TARTARICUM.  U.S.,  Br.    Tartaric  Acid. 

H2  Ci  Hi  Oe;  150.  (Xg'I-BUM  TAR-TXr'I-CUM.)  2  HO,  C8H4O10;  150. 

"  A  crystalline  acid  prepared  from  the  acid  tartrate  of  potash."  Br. 
Sal  E.-Jsentialc  Tartari;  Acide  du  Tartre,  Acide  tartrique,  Fr.;  Weinsteinsiiure,  Weinsaure,  G./ 
Acido  tartarico,  It.,  Sp. 

No  formula  for  the  preparation  of  tartaric  acid  is  given  in  the  U.  S.  Pharmaco- 
poeia. In  the  Br.  Pharmacopoeia  a  process  is  given  for  its  preparation.  It  is  ex- 
tracted from  tartar,  a  peculiar  substance  which  concretes  on  the  inside  of  wine  casks, 
being  deposited  there  during  the  fermentation  of  the  wine.  Tartar,  when  purified 
and  reduced  to  powder,  is  the  cream  of  tartar  of  the  shops,  and  consists  of  acid 
potassium  tartrate.  (See  Potassse  Bitartras.)     The  following  is  the  British  process. 

"  Take  of  Acid  Tartrate  of  Potash  forty-five  ounces  [av.]  ;  Distilled  Water 
a  sufficiency  ;  Prepared  Chalk  twelve  ounces  and  a  half  [av.] ;  Chloride  of  Calcium 
thirteen  ounces  and  a  half  [av.]  ;  Sulphuric  Acid  thirteen  fiuidounces.  Boil  the 
Acid  Tartrate  of  Potash  with  two  gallons  [Imperial  measure]  of  the  Water,  and 
add  gradually  the  Chalk,  constantly  stirring.  AVhen  the  eflfervescence  has  ceased, 
add  the  Chloride  of  Calcium  dissolved  in  two  pints  [Imp.  meas.]  of  the  Water. 
W^hen  the  tartrate  of  lime  has  subsided,  pour  off  the  liquid,  and  wash  the  tartrate 
•with  Distilled  Water  until  it  is  rendered  tasteless.  Pour  the  Sulphuric  Acid,  first 
diluted  with  three  pints  [Imp.  meas.]  of  the  Water,  on  the  tartrate  of  lime,  mix 
thoroughly,  boil  for  half  an  hour  with  repeated  stirring,  and  filter  through  calico. 
Evaporate  the  filtrate  at  a  gentle  heat  until  it  acquires  the  sp.  gr.  of  1"21,  allow  it 
to  cool,  and  then  separate  and  reject  the  crystals  of  sulphate  of  lime  which  have 
formed.  Again  evaporate  the  clear  liquor  till  a  film  forms  on  its  surface,  and  allow 
it  to  cool  and  crystallize.  Lastly,  purify  the  crystals  by  solution,  filtration  (if 
necessary),  and  recrystallization."  Br. 

Tartaric  acid  was  first  obtained  in  a  separate  state  by  Scheele  in  1770.  The  pro- 
cess consists  in  saturating  the  excess  of  acid  in  bitartrate  of  potassium  or  cream  of 
tartar  with  carbonate  of  calcium,  and  decomposing  the  resulting  insoluble  tartrate 
of  calcium  by  sulphuric  acid,  which  precipitates  in  combination  with  the  lime,  and 
liberates  the  tartaric  acid.  The  equivalent  quantities  are  two  mols.  of  the  acid  tar- 
trate and  one  of  carbonate  of  calcium.  The  process,  when  thus  conducted,  fur- 
nishes the  one  half  only  of  the  tartaric  acid.  The  other  half  may  be  procured,  as 
in  the  British  process,  by  decomposing  the  neutral  tartrate  of  potassium,  remaining 
in  the  solution  after  the  precipitation  of  the  tartrate  of  calcium,  by  chloride  of  cal- 
cium in  excess.  By  double  decomposition,  chloride  of  potassium  will  be  formed  in 
solution,  and  a  second  portion  of  tartrate  of  calcium  will  precipitate,  which  may  be 
decomposed  by  sulphuric  acid  together  with  the  first  portion.  The  process,  when 
thus  conducted,  will,  of  course,  furnish  twice  as  much  tartaric  acid  as  when  the 
acid  salt  only  is  decomposed." 

The  reactions  are  as  follows :  2  KHC.H.Og  -}-  CaCO,  ==  K.C.H.Og  +  CaC.H^Og 
+  H„0  +  CO,,  then  CaC.H  A  +  H,SO,  =  CaSO,  +  H,C,H,0,,  and  K,C,H,0«  -f 
CaCI,  =  ( KCl ),  +  CaC,H,0„  then  CaC.H A  +  H,SO,  ==  CaSO,  +  H,C,H A- 

Formerly  all  of  the  tartaric  acid  used  in  America  was  imported  from  England 

*  For  the  percentage  of  tannin  in  a  large  number  of  vegetable  drugs  and  substances,  see  14th 
ed.  U.ii.n.,  1020;  A.  J.  P.,  1869,  p.  191]  P.  J.  Tr.,  viii.  548. 
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and  France,  the  amount  in  some  years  being  as  much  as  500,000  lbs.  annually. 
Scarcely  any  is  imported  now.  In  1877  the  amount  was  only  183  lbs.  It  is  now 
made  in  the  United  States,  not  only  of  better  quality,  but  actually  cheaper  than  the 
imported  acid  costs  in  bond. 

Preparation  on  the  Large  Scale.  The  process  pursued  on  the  large  scale  is 
difiFerent  from  that  above  given.  The  decompositions  are  effected  in  a  wooden  ves- 
sel, closed  at  the  top,  called  a  generator,  of  the  capacity  of  about  2000  gallons,  and 
furnished  with  an  exit-pipe  for  carbonic  acid,  and  with  pipes,  entering  the  sides  of 
the  generator,  for  the  admission  of  steam  and  of  cold  water  respectively.  Into  the 
generator,  about  one-fourth  filled  with  water,  1500  pounds  of  washed  chalk  (car- 
bonate of  calcium)  are  introduced,  and  the  whole  is  heated  by  a  jet  of  steam,  and 
thoroughly  mixed  by  an  agitator,  until  a  uniform  mass  is  obtained.  About  two 
tons  of  tartar  are  now  introduced  by  degrees,  and  thoroughly  mixed.  The  carbo- 
nate of  calcium  is  decomposed,  the  carbonic  acid  escapes  by  the  exit-pipe,  and  the 
lime  unites  with  the  excess  of  tartaric  acid  to  form  tartrate  of  calcium,  which  pre- 
cipitates ;  while  the  neutral  tartrate  of  potassium  remains  in  solution.  The  next 
step  is  to  decompose  the  tartrate  of  potassium,  so  as  to  convert  its  tartaric  acid  into 
tartrate  of  calcium.  This  is  effected  by  the  addition  of  sulphate  of  calcium  in  the 
state  of  paste,  which,  by  double  decomposition,  forms  a  fresh  portion  of  tartrate  of 
calcium,  while  sulphate  of  potassium  remains  in  solution.  The  solution  of  sulphate 
of  potassium,  when  clear,  is  drawn  off  into  suitable  reservoirs,  and  the  remaining 
tartrate  of  calcium  is  washed  with  several  charges  of  cold  water,  the  washings  being 
preserved.  The  tartrate  of  calcium,  mixed  with  sufficient  water,  is  now  decomposed 
by  the  requisite  quantity  of  sulphuric  acid,  with  the  effect  of  forming  sulphate  of 
calcium,  and  liberating  the  tartaric  acid,  which  remains  in  solution.  The  whole  is 
now  run  off  into  a  wooden  back,  lined  with  lead,  furnished  with  a  perforated  false 
bottom,  and  covered  throughout  with  stout  twilled  flannel.  Through  this  the  solu- 
tion of  tartaric  acid  filters,  and  the  filtered  liquor  passes  through  a  pipe,  leading 
from  the  bottom  of  the  back  to  suitable  reservoirs.  The  sulphate  of  calcium  is  then 
washed  until  it  is  tasteless,  and  the  whole  acid  liquor  is  evaporated,  in  order  to  crys- 
tallize. The  evaporation  is  effected  in  wooden  vessels,  lined  with  lead,  by  means 
of  steam  circulating  in  coils  of  lead-pipe,  care  being  taken  that  the  heat  does  not 
exceed  93-8°  C.  (165°  F.).  The  vacuum-pan  is  used  with  advantage  in  evaporating 
the  acid  solution  ;  as  it  furnishes  the  means  of  concentration  at  a  lower  temperature. 
When  the  acid  liquor  has  attained  the  sp.  gr.  of  about  1*5,  it  is  drawn  off  into  sheet- 
lead,  cylindrical  crystallizing  vessels,  capable  of  holding  500  pounds  of  the  solution. 
These  crystallizers  are  placed  in  a  warm  situation,  and,  in  the  course  of  three  or  four 
days,  a  crop  of  crystals  is  produced  in  each,  averaging  200  pounds.  These  crystals, 
being  somewhat  colored,  are  purified  by  redissolving  them  in  hot  water.  The  solu- 
tion is  then  digested  with  purified  animal  charcoal,  filtered,  again  concentrated,  and 
crystallized.  The  crystals,  having  been  washed  and  drained,  are  finally  dried  on 
wooden  trays,  lined  with  thin  sheet-lead,  placed  m  a  room  heated  by  steam.  The 
mother-liquors  of  the  first  crystallization  are  again  concentrated,  and  the  crystals  ob- 
tained, purified  by  animal  charcoal  as  before.  When  the  residuary  liquors  are  no 
longer  crystallizable,  they  are  saturated  with  chalk,  and  converted  into  tartrate  of 
calcium,  to  be  added  to  the  product  of  a  new  operation.  In  order  to  obtain  fine 
crystals  of  tartaric  acid,  it  is  necessary  to  use  a  slight  excess  of  sulphuric  acid  in  de- 
composing the  tartrate  of  calcium.  The  merit  of  this  process  consists  in  the  greater 
economy  of  sulphate  of  calcium  over  chloride  of  calcium  for  decomposing  the  tar- 
trate of  potassium. 

Dr.  Price,  of  England,  has  made  some  improvements  in  the  above  process  (for 
details  see  P.  J.  Tr.,  Jan.  1854).  The  main  point  in  his  improvements  is  to  con- 
vert the  crude  tartar  into  tartrate  of  potassium  and  ammonium  by  means  of  ammo- 
niacal  liquor,  which  gives  a  soluble  double  salt,  comparatively  free  from  organic  color- 
ing matter  and  other  impurities,  and,  therefore,  favorable  for  conversion  into  tartrate 
of  calcium  by  the  usual  methods.  Mr.  Pontifex,  of  England,  has  obtained  a  patent 
for  an  improvement  in  manufacturing  tartaric  acid,  which  consists  in  evaporating  in 
vacuo.  (^Ibid.,  Feb.  1857,  p.  430.) 
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Liebig  has  succeeded  in  preparing  tartaric  acid  artificially  by  the  oxidation  of 
sugar  of  milk,  and  other  substances,  by  nitric  acid ;  and  the  resulting  product  has 
been  found  to  be  identical  in  all  respects,  even  in  its  influence  on  polarized  light, 
with  the  acid  derived  from  grapes. 

Oscar  Ficinus,  of  Bensheim,  proposes  the  following  process  to  procure  a  pure  tar- 
taric acid.  Saturate  the  crude  tartar  with  carbonate  of  calcium,  and  decompose  the  re- 
sulting calcium  tartrate  with  solution  of  zinc  chloride,  whereby  calcium  chloride  and 
tartrate  of  zinc  are  produced.  The  latter  is  almost  insoluble,  and  is  completely  de- 
composed by  sulphuretted  hydrogen.  The  residuary  sulphide  of  zinc  may  again  be 
converted  by  means  of  hydrochloric  acid  into  chloride  of  zinc  and  sulphuretted  hydro- 
gen, so  that  the  expense  of  the  process  is  very  small.  The  liquid  filtered  from  the 
precipitated  sulphide  of  zinc,  containing  tartaric  and  sulphydric  acids  in  solution,  is 
heated  for  some  time  to  60°-80°  C.  (140°-17G='  F.),  in  order  to  dissipate  the  latter 
acid,  filtered  from  the  precipitated  sulphur,  and  concentrated  to  the  point  of  crystal- 
lization. (Arc/t.  d.  Pharyn.,  April,  1879,  p.  310.)  It  is  asserted  that  in  Hungary 
and  Southern  Italy  tartaric  acid  of  extreme  purity  is  prepared ;  that  occurring  in 
flat,  crystalline  crusts  being  chemically  pure,  that  in  pointed  crystals  containing  a 
little  sulphuric  acid. 

Properties.  "  Nearly  or  entirely  colorless,  transparent,  monoolinic  prisms,  perma- 
nent in  the  air,  odorless,  having  a  purely  acid  taste  and  an  acid  reaction.  Soluble 
in  0-7  part  of  water  and  25  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  0-5  part  of  boil- 
ing water,  and  02  part  of  boiling  alcohol ;  also  soluble  in  36  parts  of  absolute  alco- 
hol, in  23  parts  of  ether  and  250  parts  of  absolute  ether,  and  nearly  insoluble  in 
chloroform,  benzol,  and  benzin.  When  heated  for  two  hours  at  100°  C  (212°  F.), 
the  crystals  do  not  lose  more  than  a  trace  in  weight.  On  ignition  they  should  not 
leave  more  than  0*05  per  cent,  of  ash."  LK  S.  The  powder  is  generally  directed  to 
be  kept  in  well-stoppered  vials  ;  but  Prof.  Otto  has  shown  that  this  direction  tends 
to  spoil  rather  than  to  preserve  it,  by  preventing  the  evaporation  of  some  water  of 
crystallization  which  is  set  free  by  a  commencing  chemical  reaction.  A  better  plan 
is  to  keep  the  powder  in  ordinary  boxes.  (Proc.  A.  P.  A.,  1856,  p.  52.) 

As  found  in  the  shops,  it  is  in  the  form  of  a  fine  white  powder,  prepared  by  pul- 
verizing the  crystals.  A  weak  solution  undergoes  spontaneous  decomposition  by 
keeping,  becoming  covered  with  a  mouldy  pellicle ;  but,  if  boiled  and  filtered,  it 
is  said  to  lose  this  tendency.  (W.  H.  Wood,  Chcm.  News,  1871,  p.  246.)  It  is 
asserted  that  the  addition  of  yt^xtu  °^  salicylic  acid  will  effectually  preserve  solu- 
tions of  tartaric  acid.  In  uniting  with  bases  it  has  a  remarkable  tendency  to 
form  double  salts,  several  of  which  constitute  important  medicines.  It  combines 
with  several  of  the  vegetable  organic  alkalies,  so  as  to  form  salts.  It  is  distinguished 
from  all  other  acids  by  forming  a  crystalline  precipitate,  consisting  of  bitartrate  of 
potassium,  when  added  to  a  neutral  salt  of  that  alkali.  When  associated  with  an 
excess  of  boric  acid,  it  is  detected  with  difficulty ;  potassa  not  precipitating  it,  even 
with  the  addition  of  acetic  or  hydrochloric  acid.  Its  separation,  however,  may  be  ef- 
fected, according  to  Burfoed,  by  means  of  fluoride  of  potassium,  which  detaches  the 
boric  acid,  to  form  the  fluoborate  of  potassium,  and  renders  free  the  tartaric  acid, 
which  then  responds  to  the  ordinary  test.  (Journ.  de  Pharm.  et  de  Chim.,  4e  ser., 
ii.  70.)  Its  most  usual  impurity  is  sulphuric  acid,  which  may  be  detected  by  the 
solution  affording  with  acetate  of  lead  a  precipitate  only  partially  soluble  in  nitric  acid. 
When  incinerated  with  red  oxide  of  mercury,  it  leaves  no  residuum,  or  a  mere  trace. 
Tlie  British  Pharmacopoeia  directs  that  it  should  give  no  precipitate  with  solution  of 
sulphate  of  calcium,  showing  the  absence  of  racemic  and  oxalic  acids,  or  with  solu- 
tion of  oxalate  of  ammonium,  which  would  detect  lime,  sometimes  present  in  minute 
proportion.  Its  solution  should  not  be  affected  by  sulphuretted  hydrogen.  "  An 
aqueous  solution  of  1  part  of  Tartaric  Acid  in  3  parts  of  cold  water,  when  mixed  with  a 
solution  of  1  part  of  acetate  of  potassium  in  3  parts  of  cold  water,  followed  by  the 
addition  of  a  volume  of  alcohol  equal  to  the  whole  mixture,  yields  a  white  crystal- 
line precipitate.  If,  after  standing  two  hours  at  the  ordinary  temperature,  the  liquid 
is  separated  by  filtration,  and  the  precipitate  well  washed  with  diluted  alcohol  and 
dried  at  100°  C.  (212°  F.),  in  an  air-bath,  it  should  weigh  between  1-25  and  1-26 
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parts.  A  concentrated  aqueous  solution  should  not  be  blackened,  at  the  line  of 
contact,  by  the  careful  adiiition  of  test-solution  of  hydrosulphuric  acid  (lead  and 
copper).  If  the  crystals  have  left,  on  ignition,  some  ash  (see  above),  this  ash 
should  not  turn  blue  by  treatment  with  a  few  drops  of  water  of  ammonia  (copper), 
nor  should  the  further  addition  of  one  drop  of  test-solution  of  sulphide  of  ammo- 
nium cause  any  black  coloration  (lead,  copper,  iron).  10  C.c.  of  a  concentrated  solu- 
tion should  show  no  precipitate  within  5  minutes  after  the  addition  of  1  C.c.  of  test- 
solution  of  chloride  of  barium  with  an  excess  of  hydrochloric  acid  (sulphuric  acid). 
To  neutralize  3-75  Gms.  of  Tartaric  Acid  should  require  50  C.c.  of  the  volumetric 
solution  of  soda."  U.  S.  "  Seventy-five  grains  dissolved  in  water  require  for  neutral- 
ization 1000  grain-measures  of  the  volumetric  solution  of  social    Br. 

Tartaric  acid  is  incompatible  with  salifiable  bases  and  their  carbonates ;  with  salts 
of  potassa,  with  which  it  produces  a  crystalline  precipitate  of  bitartrate ;  and  with 
the  salts  of  lime  and  lead,  with  which  it  also  forms  precipitates.  It  consists  of  four 
atoms  of  carbon  48,  six  of  hydrogen  6,  and  six  of  oxygen  96  =  150.  Of  the  six 
hydrogen  atoms,  however,  only  two  are  replaceable  by  metal,  so  that  it  is  dibasic,  and 
can  form  both  acid  and  neutral  .salts  with  monad  elements  like  potassium  and  sodium. 
Thus,  cream  of  tartar  is  the  acid  potassium  tartrate  (bitartrate  of  potassium),  and 
so-called  '•  soluble  tartar,"  the  neutral  potassium  tartrate. 

Modifications  of  Tartaric  Acid.  Five  distinct  modifications  of  tartaric  acid 
exist.     Their  chief  physical  and  chemical  differences  are  as  follows  : 

a.,  Dextro-tartaric  acid,  or  ordinary  tartaric  acid,  forms  anhydrous,  hemihedral, 
rhombic  crystals,  the  aqueous  solution  of  which  turns  the  plane  of  polarization  of 
a  luminous  ray  to  the  right.  The  crystals  fuse  at  135°  C.  (275°  F.),  have  a  sp.  gr. 
of  1'74  to  1*75,  and  are  readily  soluble  in  absolute  and  in  aqueous  alcohoh 

b.  Lsevo- tartaric  acid  forms  anhydrous,  hemihedral,  rhombic  crystals,  the  aqueous 
solution  of  which  turns  the  plane  of  polarization  of  a  luminous  ray  to  the  left. 

c.  Rucemic  or  para-tartaric  acid  forms  hydrated,  holohedral,  triclinic  crystals  of 
IIjCjH^Og  -f  HjO,  which  are  optically  inactive.  The  crystals  have  a  sp.  gr.  of  1*69, 
and  are  soluble  in  five  parts  of  cold  water  and  with  difficulty  in  cold  alcohol.  The 
calcium  racemate  is  less  soluble  in  water  than  calcium  dextro-tartrate,  and  is  also 
distinguished  by  its  insolubility  in  acetic  acid  and  in  chloride  of  ammonium  solution. 
Eacemic  acid  can  be  prepared  by  mixing  a  and  h  tartaric  acids,  and  can  be  resolved 
into  them  by  appropriate  methods.  Racemic  acid  exists  naturally  in  small  propor- 
tion in  the  juice  of  grapes  growing  in  particular  localities,  and  was  first  obtained 
artificially  in  1853  by  M.  Pasteur. 

d.  Inactive  or  meso-tartaric  acid,  optically  inactive,  but  not  resolvable  into  a  and  h 
acids. 

e.  Meta-tartaric  acid,  produced  by  fusing  the  ordinary  variety.  It  is  deliquescent 
and  uncrystallizable.  Its  solution  and  the  solutions  of  its  salts  are  converted  by 
boiling  into  those  of  the  ordinary^  modification. 

Medical  Properties.  Tartaric  acid,  being  cheaper  than  citric  acid,  forms,  when 
dissolved  in  water  and  sweetened,  an  available  substitute  for  lemonade.  It  may  be 
improved  by  adding  a  drop  of  fresh  volatile  oil  or  a  few  drops  of  essence  of  lemon. 
Dried  b}-  a  gentle  heat,  and  then  mixed  with  bicarbonate  of  sodium,  in  the  proportion 
of  thirty-five  grains  of  the  acid  to  forty  of  the  bicarbonate,  it  forms  a  good  effervescing 
powder,  the  dose  of  which  is  a  teaspoonful  (375  C.c.)  stirred  in  a  tumbler  of  water. 
Tartaric  acid  resembles  citric  acid  in  its  medical  properties,  but  is  more  irritant, 
and  taken  in  large  amount  and  concentrated  form  has  caused  fatal  gastro-intes- 
tinal  inflammation.  It  is  chieflj*  used  in  medicine  in  the  preparation  of  effervescing 
draughts.  It  is  about  equal  to  citric  acid  in  neutralizing  power.  In  cases  of  poison- 
ing it  has  been  detected  in  the  blood  and  liver.  In  searching  for  it,  absolute  alcohol 
should  be  used  for  the  purpose  of  extraction,  in  order  to  avoid  the  error  of  mis- 
taking the  tartrates  for  it.* 

*  Solution  of  Tartrate  of  Mayneaium  as  a  Piirgatt're.  From  the  relatively  high  price  of  citric 
acid,  attempts  have  been  made  to  substitute  for  that  acid,  in  the  solntion  of  citrate  of  magnesium, 
a  cheaper  acid,  which  might  yield  with  magnesia  an  equally  acceptable  solution.  M.  E.  Leger  thinks 
he  has  accomplished  this  object  by  means  of  tartaric  acid.  The  ordinary  tartaric  acid,  however, 
will  not  answer ;  m  the  solution  of  the  magnesian  tartrate  made  with  it,  though  at  first  limpid,  soon 
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Off.  Prep.  Ferri  et  Ammonii  Tartras,  U.  S.;  Pulvis  Effervescens  Compositus, 
U.  S.;  Sodae  Citrotartras  EflFervescena,  £r. 

ACONITIA.  Br.  AconUia. 

(iC-0-Nl"TI-A— 4k-9-nl8h'f-a.) 
Aconitine,  Aconitina,  Aconitinum ;  Aconitin,  E.;  Aconitine,  Fr.;  Aconitin,  G. 

Formerly  a  process  for  the  manufacture  of  aconitine  was  given  in  the  XJ.  S.  Phar- 
macopoeia, but  in  the  1880  revision  the  so-called  alkaloid  was  dropped  from  the 
officinal  preparations,  because  the  process  of  1870*  does  not  yield  a  definite  proxi- 
mate principle.     The  British  officinal  process  is  as  follows : 

"  Take  of  Aconite  Root,  in  coarse  powder,  fourteen  pounds  [av.] ;  Rectified 
Spirit,  Distilled  Water,  Solution  of  Ammonia,  Pure  Ether,  Dilute  Sulphuric  Acid, 
of  each  a  sufficiency.  Pour  upon  the  Aconite  Root  three  gallons  of  the  Spirit,  mix 
them  well,  and  heat  until  ebullition  commences  ;  then  cool,  and  macerate  for  four 
days.  Transfer  the  whole  to  a  displacement  apparatus,  and  percolate,  adding  more 
Spirit,  when  requisite,  until  the  root  is  exhausted.  Distil  ofi"  the  greater  part  of  the 
Spirit  from  the  tincture,  and  evaporate  the  remainder  over  a  water-bath  until  the 
whole  of  the  alcohol  has  been  dissipated.  Mix  the  residual  extract  thoroughly  with 
twice  its  weight  of  boiling  Distilled  Water,  and,  when  it  has  cooled  to  the  tempera- 
ture of  the  atmosphere,  filter  through  paper.  To  the  filtered  liquid  add  Solution  of 
Ammonia  in  slight  excess,  and  heat  them  gently  over  a  water-bath.  Separate  the 
precipitate  on  a  filter,  and  dry  it.  Reduce  this  to  coarse  powder,  and  macerate  it 
in  successive  portions  of  the  Pure  Ether  with  frequent  agitation.  Decant  the  several 
products,  mix,  and  distil  ofi"  the  ether  until  the  extract  is  dry.  Dissolve  the  dry  ex- 
tract in  warm  Distilled  Water  acidulated  with  the  Sulphuric  Acid  ;  and,  when  the 
solution  'is  cold,  precipitate  it  by  the  cautious  addition  of  Solution  of  Ammonia  di- 
luted with  four  times  its  bulk  of  Distilled  Water.  Wash  the  precipitate  on  a  filter 
with  a  small  quantity  of  cold  Distilled  Water,  and  dry  it  by  slight  pressure  between 
folds  of  filtering  paper."  Br. 

becomes  turbid,  and  most  of  the  salt  is  deposited.  But  by  employing  a  metatartaric  acid  he  pre- 
pared a  solution  having  all  the  desired  properties.  He  prepares  the  metatartaric  acid  in  the 
following  manner. 

Heating  over  a  gentle  iire,  in  a  porcelain  or  preferably  silver  capsule,  a  little  tartaric  acid  until 
it  melts,  stirring  carefully  from  time  to  time,  he  adds  successively  small  portions  of  fresh  acid,  tak- 
ing care  not  to  use  so  much  as  to  cause  the  liquid  to  cool  and  solidify,  and  continuing  to  add  until 
the  vessel  is  two-thirds  full.  The  heat  is  maintained  until  the  mass,  at  first  pasty  and  puffed  up, 
becomes  completelj'  liquid.  When  bubbles  are  formed  on  the  surface,  the  acid  assumes  a  slight 
amber  hue,  and  the  desired  modification  has  been  efiected.  The  vessel  is  now  removed  from  the  fire, 
and  the  contents  allowed  to  cool  until  the  acid  can  be  handled  without  adhering  to  the  fingers,  when 
it  is  pressed  into  cakes,  quickly  cooled,  and  put  into  stopped  bottles. 

In  the  preparation  of  the  magnesian  solution,  three-fourths  of  the  water  to  be  used  is  poured, 
cold,  on  a  mixture  of  the  acid  and  carbonate  of  magnesium  (two  parts  of  the  former  and  one  of  the 
latter) ;  a  very  brisk  reaction  takes  place,  and  in  less  than  ten  minutes  the  solution  is  complete. 
Heat  must  be  avoided ;  as  otherwise  the  acid  returns  to  the  former  state,  and  the  salt  is  precipitated. 
When  the  acid  has  been  completely  modified,  the  solution  will  keep  unchanged  for  several  weeks. 
The  cathartic  action  of  the  tartrate  of  magnesium  is,  according  to  M.  Leger,  much  more  certain  than 
that  of  the  citrate,  and  nearly  equal  to  that  of  the  sulphate.  The  solution  is  without  unpleasant 
taste.  (P.  J.  Tr.,  12,  1873,  p.  29  ;  from  liepertoire  de  Pharm.,  Juin  25,  1S73.) 

*  "  Take  of  Aconite  Root,  in  moderately  fine  poviiler,  forli/-eight  troyoiincca  ;  Diluted  Sulphuric 
Acid  o  Jiaidnnnce  and  a  half ;  Alcohol,  Stronger  Water  of  Ammonia,  Stronger  Ether,  Distilled 
Water,  each,  a  anffident  quantity.  Digest  the  powder  in  eight  pints  of  Alcohol,  in  a  close  vessel,  at 
the  temperature  of  120°,  for  twenty-four  hours.  Introduce  the  mixture  into  a  cylindrical  perco- 
lator, and  gradually  pour  Alcohol  upon  it  until  twenty-four  pints  of  the  liquid  have  slowly  passed. 
Distil  off  the  Alcohol  from  the  filtered  liquid  until  this  is  reduced  to  the  measure  of  a  pint.  Then 
add  to  the  concentrated  liquid  a  pint  of  Distilled  Water,  to  which  has  been  added  the  Diluted  Sul- 
phuric Acid,  and  mix  thoroughly.  Remove  from  the  liquid  the  fixed  oil  and  resin  which  separate 
on  standing,  and  evaporate  it  to  four  fluidounces.  When  the  liquid  has  cooled,  pour  it  into  a  glass- 
Btoppered  pint  bottle,  and  wash  it,  by  agitation  and  decantation,  with  six  fluidounces  of  Stronger 
Ether,  to  remove  the  remainder  of  the  fixed  oil  and  resin.  Now  add  Stronger  AVaterof  Ammonia 
until,  after  agitation,  it  remains  in  slight  excess.  Next,  treat  the  resulting  mixture  with  six  fluid- 
ounces  of  Stronger  Ether,  and,  having  closed  the  bottle,  agitate  briskly  for  a  few  minutes.  Allow 
the  liquid  to  stand  until  it  separates  into  two  laj'ers,  the  lighter  being  an  ethereal  solution  of  Aeo- 
nitia. Decant  this  carefuUj',  and  treat  what  remains,  twice  successively,  with  the  same  quantity  of 
Stronger  Ether,  decanting  each  time  as  before.  Mix  the  several  ethereal  solutions  in  a  porcelain 
cajisule,  and  allow  the  mixture  to  evaporate  spontaneously  to  dryness.  Lastly,  reduce  the  dry 
residue  to  powder,  and  keep  it  in  a  well-stopped  bottle."   U.  S.  Pharm.,  1870. 
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This  process  was  given  to  the  Pharmacopoeia  Committee  of  the  British  Council 
by  a  manufacturer  who  had  been  in  the  habit  of  preparing  the  alkaloid,  but  it  does 
not  yield  a  reliable,  medicinally  pure  alkaloid.*  The  English  aconitine  is  frequently 
in  great  part  composed  of  pseudo-aconitine,f  originally  discovered  by  V'^on  Schroff, 
of  Vienna. 

Pure  aconitine  may  exist  in  an  amorphous  or  in  a  crystalline  form.  The  officinal 
product  is  always  amorphous,  but  even  of  amorphous  aconitine  there  are  two  varieties, 
the  hydrated  and  the  anhydrous.  When,  as  in  the  officinal  processes,  the  alkaloid 
is  dried  at  ordinary  temperature,  it  retains  20  (Hager)  or  25  (Hottot)  per  cent,  of 
water ;  but  when  dried  at  the  temperature  of  the  water-bath  it  is  anhydrous,  and  is 
then  not  soluble  in  50  parts  of  boiling  water.  (Hager.  A.  J.  P.,  xlvii.  210.) 

Aconitine  as  obtained  by  the  Br.  Pharmacopoeia  process  is  inodorous,  and  of  a 
bitter  and  acrid  taste,  producing  a  benumbing  impression  on  the  tongue.  It  is  un- 
alterable in  the  air.  and  fusible  by  a  gentle  heat.  It  has  been  usually  considered  as 
not  volatilizable,  being  decomposed  at  a  high  temperature,  with  the  escape  of  ammo- 
nia, and  by  a  continuance  of  the  heat  entirely  dissipated.  This  statement,  however, 
is  contradicted  by  the  results  obtained  by  Mr.  Guy,  who  found  it  to  melt  at  60°  C. 
(140°  F.),  and  to  sublime  unchanged  at  about  205°  C.  (400°  F).  [P.  J.  Tr.,  Feb. 
1868,  p.  374.)  It  is  sparingly  soluble  in  water,  requiring  for  solution  150  parts 
of  cold  and  50  of  boiling  water.  (PhUlips.)  Alcohol,  ether,  and  chloroform  dissolve 
it  readily.  It  restores  the  blue  color  of  litmus  reddened  by  acids,  and  neutralizes 
the  acids,  forming  crystallizable  salts.  The  solution  of  these  salts  produces  a  white 
precipitate  with  bichloride  of  platinum,  a  yellowish  with  terchloride  of  gold,  and  a 
yellowish  brown  with  free  iodine.  Aconitine  is  precipitated  from  the  solution  by  the 
caustic  alkalies,  but  not  by  carbonate  of  ammonium,  or  the  bicarbonates  of  potassium 
and  sodium.  A  spurious  substance  has  sometimes  been  sold  under  the  same  name, 
which  is  nearly  or  quite  inert ;  and  at  best  the  alkaloid  is  apt  to  be  of  uncertain 
strength,  as  found  in  commerce.^ 

Crystallized  aconitine  §  was  first  made  known  by  the  researches  of  Mr.  Groves 
(P.  J.  Tr.,  2d  ser.,  viii.  121),  but  it  was  elaborately  studied  by  Duquesnel.  The 
methods  of  obtaining  it  diffiir,  but,  according  to  Patrouillard  {Journ.  de  Pharm.,  4e 
ser.,  xix.  151),  that  of  Duquesnel  gives  much  the  larger  yield.||    It  occurs  in  regu- 

*  A  process  has  been  published  by  M.  E.  Hottot,  of  France,  which  is  believed  by  the  author  to 
yield  the  alkaloid  pure.  The  powdered  root  is  macerated  for  eight  days  in  alcohol  of  85° ;  the 
liquid  is  separated  b}'  percolation ;  slaked  lime  is  added,  and  the  mixture  shaken  from  time  to 
time;  the  liquid  is  filtered,  precipitated  by  a  slight  excess  of  sulphuric  acid,  and  evaporated  to  a 
syrupy  consistence  :  twice  or  three  times  its  weight  of  water  is  added  to  the  residue,  the  mixture 
allowetl  to  rest,  and  the  green  oil  which  rises  to  the  surface  and  solidifies  at  20°  C.  (68°  F.)  removed  ; 
the  liquid,  having  been  passed  through  a  moist  filter  to  separate  the  last  portion  of  oil,  is  treated 
with  ammonia,  and  raised  to  the  boiling  point ;  the  aconitine,  which  is  deposited  in  a  compact  mass, 
and  contains  much  resin,  is  washed,  and  treated  with  pure  ether,  and  the  ethereal  solution  allowed 
to  evaporate;  the  residue  is  dissolved  in  water  acidulated  with  sulphuric  acid,  and  precipitated  by 
ammonia;  the  coagulum  which  forms  is  collected  on  a  filter,  dried,  and  dissolvetl  in  ether;  the 
ethereal  solution  is  evaporated  to  dryness,  the  residue  treatetl  with  a  very  little  dilute  sulphuric 
acid,  and  the  solution  precipitated  by  dilute  solution  of  ammonia  added  drop  by  drop.  The  first 
portion  deposited,  being  colored,  is  Separated,  and  the  precipitation  continued  till  the  ammonia  is 
in  slight  excess.  The  precipitate  now  formed  is  washe<l  until  freed  from  ammoniacal  odor,  and 
dried  at  a  low  temperature.  Ten  kilogrammes  (about  26  lbs.  troy)  of  the  root  yield  a  mean  product 
of  from  4  to  6  grammes  {3ii  to  3iss)  of  perfectly  white  alkaloid.  {Ann,  de  T/ierap.,  1864,  p.  46.) 

■f"  Pneudo-aconitine  has  largely  entered  into  the  commercial  English  aconitine  because  the  Eng- 
lish manufacturers  have,  on  account  of  its  superior  ^'ield,  employed  to  a  great  extent  an  aconite  root 
from  Xepaul,  believed  to  be  derived  from  A./erox.  Mr.  Groves  has  shown  that  the  chief  alkaloid 
of  this  root  is  pseudo-aconitine.  Like  aconitine,  it  may  be  obtained  in  an  amorphous  or  in  a  crys- 
talline form.  According  to  Flilckiger,  the  most  distinguishing  characters  separating  it  from  aconi- 
tine are  the  absence  of  all  bitterness  and  its  ready  solubility.  It  is,  however,  very  much  less  solu- 
ble in  ammonia  than  is  aconitine.  For  further  particulars  the  reader  is  referred  to  P.  J.  Tr.,  Oct. 
1873,  p.  294.  It  has  been  investigated  physiologically  by  Bohm  and  Ewens,  and  found  to  exert  a 
similar  influence  to  aconitine,  except  that  it  is  more  powerful. 

X  M.  0.  Zinoffsky  gives,  in  P.  J.  Tr.,  1873,  vol.  iv.  p.  442,  a  method  for  the  quantitative  esti- 
mation of  aconitine. 

^  The  experiments  made  by  MM.  Grehaul  and  Duquesnel  upon  dogs  indicate  very  strongly  that 
"crystallized  aconitine"  is  essentially  different  from  true  aconitine.  (See  H.  C.Wood's  Therapeu- 
tict,  4th  ed.,  p.  182.) 

H  The  method  of  Duquesnel  is  as  follows.  100  parts  of  the  powdered  roots  having  been  mixed 
with  one  part  of  tartaric  acid,  and  the  whole  exhausted  by  repeatetl  percolation  with  cold  alcohol, 
the  liquid  is  evaporated  at  a  low  temperature  on  a  water-bath  to  the  consietence  of  a  fluid  extract. 
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lar  ilioiubic  tables,  sometimes  having  the  angles  modified  so  as  to  look  like  hexagons, 
or  else  in  small,  short,  four-sided  prisms ;  it  is  anhydrous,  nearly  insoluble  in  water, 
insoluble  in  glycerin,  but  soluble  in  alcohol,  ether,  acetic  acid,  and  benzin,  and  freely 
so  in  chloroform,  inodorous,  of  an  intensely  bitter  taste,  followed  by  the  characteristic 
tingling,  not  volatile  at  100°  C.  (212°  F.),  and  forms  with  most  acids  crystallizable 
salts.  The  formula,  as  obtained  in  the  laboratory  of  the  Ecole  de  Pharraacie,  is 
C„Il^NO,j,  that  of  amorphous  aconitiue,  as  given  by  Stahlschmidt,  being  CagH^^NO^. 
Tlie  reactions  of  crystallized  aconitine  are  elaborately  given  by  M.  Duquesnel,  but 
for  details  the  reader  is  referred  to  P.  J.  Tr.,  ii.  1872,  p.  623.  Its  only  peculiar 
color  reaction  is  obtained  with  diflSculty,  by  dissolving  in  dilute  phosphoric  acid  and 
evaporating ;  at  a  certain  degree  of  concentration  a  violet  coloration  appears. 

The  most  elaborate  investigations  upon  the  Aconitum  species  are  those  which  have 
been  made  by  Dr.  C.  11.  A.  Wright  during  the  years  1876-80,  with  grants  made 
by  the  British  Pharmaceutical  Conference. 

In  Aconitum  Napellus  \\g SonnA  two  distinct  alkaloids;  aeon iVi'/ie,  a  crystalline 
base  possessing  the  formula  CjjH^NO,.^,  which  possesses  high  physiological  activity. 
It  is  crystallizable,  anhydrous,  and  melts  at  185°  C.  (365°  F.)  ;  it  is  readily  dehy- 
drated by  heating  in  contact  with  acids  (preferably  tartaric),  forming  apo-aconitine, 
C33H^jNO,.,  which  closely  resembles  the  parent  alkaloid;  on  saponification  with 
alkali  it  splits  up  into  benzoic  acid  and  a  new  base,  aconine,  CjgH^gNOjj,  according 
to  the  reaction:  C33H„NO,2  + H20  =  C.H502  + CjgHggNOjj ;  aud  picruconitine, 
CjjH^jNO,^,  an  uncrystallizable  base,  which,  however,  forms  crystallized  salts  of  an 
intensely  bitter  taste  but  comparatively  inert.  This  base  also  splits  up  upon  saponi- 
fication into  benzoic  acid  and  a  new  base,  picraconiiie,  much  resembling  aconine : 

Besides  these  well-defined  alkaloids,  Aconitum  Napellus  yields  a  considerable 
quantity  of  non-crystalline  alkaloids,  which  contain  more  carbon  and  are  of  lower 
molecular  weight  than  aconitine.  These  are  very  likely  in  great  part  alteration 
products.  In  Aconitum  fer ox,  he  found  chiefly  the  aWa-AXoid.  pseudaconitine,  C^gH^j, 
N0,2.  It  crystallizes  in  transparent  needles  and  sandy  crystals,  but  is  apt  to  sepa- 
rate as  a  varnish  if  not  evaporated  extremely  slowly.  It  forms  crystallized  salts  with 
difficulty.  It  can  be  dehydrated,  forming  apopseudaconitine,  C^gH^^NOjp  and  when 
saponified  yields  dimethyl-protocatechuic  acid  instead  of  benzoic  and  a  new  base, 
pseudaconine  :  CggH^gNO,^  +  H.^  =  CgHj^  +  C^H^jNOg.  Wright  considers  that 
pseudaconitine  is  closely  related  to  the  opium  alkaloids  narceine,  narcotine,  and 
oxy-narcotine,  which  all  give  rise  to  derivatives  of  dimethyl-protocatechuic  acid. 
Pseudaconitine  crystallizes  with  H,0  and  melts  at  101:°-105°  C.  (220°  F.).  In 
Japanese  aconite  roots  (species  not  certainly  known)  Wright  found  a  larger  per- 
centage of  active  alkaloids  than  in  either  of  the  other  varieties.  He  also  considers 
that  he  has  obtained  here  a  new  base,  japaconitine,  CggHggN^O^i.  This  base  on 
saponification  splits  up  into  benzoic  acid  and  a  base,  japaconine,  O^gH^jNOj,,. 

Aconitine  exists  in  the  root  in  combination  with  aconitic  acid. 

Medical  Properties  and  Uses.  It  is  practically  true  that  the  various  products 
which  are  sold  under  the  name  of  aconitine  represent  the  activity  of  aconite,  but 
it  is  well  known  that  commercial  aconitine  is  a  very  improper  remedy  for  inter- 
nal use,  varying  immensely  in  its  purity,  its  composition,  and  its  powers.  Two 
and  a  half  grains  have  been  taken  almost  with  impunity,  and  l-50th  of  a  grain 
has  nearly  proved  fatal.  M.  Hottot  found  that  0'46  of  a  grain  of  alkaloid,  prepared 
by  his  process,  produced  very  serious  symptoms,  and  gave  the  fifth  of  a  milligramme 
(■^^■g  of  a  gramme)  as  the  dose.     It  is  very  plain  that  so  uncertain  and  powerful 

To  this  distilled  water  is  added,  and  the  precipitated  resinous  and  oily  matters  removed  by  filtra- 
tion. The  solution  of  tartrate  of  aconitine  is  then  precipitated  with  a  slight  excess  of  bicarbonate  of 
potassium,  agitated  with  washed  ether,  and  the  two  fluids  separated  with  the  siphon.  The  ethereal 
solution,  one-fourth  of  its  volume  of  petroleum  benzin  (sp.  gr.  0"650)  having  been  added  to  it,  is 
then  allowed  to  evaporate  spontaneously.  The  crystals  thus  obtained  may  be  purified  by  dissolving 
in  water  acidulated  with  nitric  acid,  decolorizing  as  rapidly  as  possible  with  animal  charcoal  at  a 
temperature  of  50°  C.  (122°  F.),  adding  to  the  filtered  liquid  an  excess  of  the  bicarbonate  of  potas- 
sium, and  proceeding  as  before.  Patrouillard  suggests  the  use  of  the  bicarbonate  of  sodium  instead 
of  that  of  potassium,  on  accouut  of  the  greater  insolubility  of  its  tartrate. 


PARTI.  Aconiti  Folia . — Aconitum.  125 

a  remedy  ought  not  to  be  used  at  all  internally,  especially  as  it  possesses  no  advantages 
whatever  over  the  other  preparations  of  aconite. 

Dr.  Turnbull  was  the  first  to  recommend  the  external  use  of  aconitine ;  and  his 
favorable  report  has  been  abundantly  confirmed  by  others.  By  this  writer  it  is  said 
to  produce  in  the  skin  a  sensation  of  heat  and  prickling,  followed  by  numbness  ;  and 
the  effect  continues,  according  to  the  quantity  applied,  from  two  to  twelve  hours  or 
more.  He  found  it  not  to  act  as  a  rubefacient,  or  at  least  but  slightly  so.  Applied 
much  diluted  and  in  minute  quantity  to  the  eye,  it  causes  contraction  of  the  pupil, 
with  an  almost  intolerable  sense  of  heat  and  tingling.  Dr.  Turnbull  employed  it 
with  benefit  in  neuralgia,  gout,  and  rheumatism.  He  recommends  it  either  in  alco- 
holic solution,  in  the  proportion  of  a  grain  to  a  fluidrachm,  or  in  the  form  of  an 
ointment,  made  by  rubbing  two  grains  of  the  alkaloid  first  with  six  drops  of  alcohol 
and  then  with  a  drachm  of  lard.  These  proportions  are  sufficiently  large  to  begin 
with,  but  may  be  gradually  increased  to  four  or  five,  or  even  eight,  grains  to  the 
drachm.  The  application  should  be  made  by  friction  over  the  part  affected,  to  be 
continued  till  the  peculiar  sensation  above  described  is  produced,  and  may  be  repeated 
three  or  four  times,  or  more  frequently,  during  the  day.  No  good  can  be  expected 
unless  the  sensation  alluded  to  be  experienced  in  a  greater  or  less  degree.  Care  should 
be  taken  not  to  apply  the  medicine  to  an  abraded  surface,  or  to  a  mucous  membrane, 
for  fear  of  dangerous  constitutional  effects.  It  has  gradually  come  into  use,  and 
has  the  advantages,  as  an  external  remedy,  over  other  preparations  of  aconite,  of 
greater  neatness  and  precision. 

Off.  Prep.  Unguentum  Aconitiae,  Br. 

ACONITI  FOLIA.  Br.     Aconite  Leaves. 
(AC-o-xi'Ti  ru'Li-.\.) 
The  fresh  leaves  and  flowering  tops  of  Aconitum  Napellus,  gathered  when  about 
one-third  of  the  flowers  are  expanded.  Br. 

Herba  Aconiti;  Feuillea  d'Aconit,  Coqueluchon,  Fr.;  Eisenhatblatter,  Starmhatblatter,  G. 

ACOXITUM.   U.S.     Acmite, 

(ac-o-xi'tCm.) 

"  The  tuberous  root  of  Aconitum  Napellus,  Llnni.  (Xat.  Ord.  Ranunculaceae.)" 
C  S.  The  dried  root ;  collected  in  the  winter  or  early  spring  before  the  leaves  have 
appeared.  Br. 

Aconiti  Badiz,  Br.,  Aconite  Root ;  Tubera  Aconiti,  P.  G.;  Racine  d'Aconit,  Fr.;  Eisenhut, 
Eisenhutknollen,  Monchskappe,  G.;  Aconite  Napello,  //./  Aconito.  Sp. 

As  Aconite  Leaves  are  no  longer  officinal  in  the  U.  S.  Pharmacopoeia,  the  former 
title  of  "  Aconiti  Radix"  has  been  abandoned,  and  "  Aconitum'"  substituted. 

Gen.  Ch.  Calyx  none.  Petals  five,  the  highest  arched.  Nectaries  two,  peduncled, 
recurved.     Poch  three  or  five.    ^ViUd. 

The  plants  belonging  to  this  genus  are  herbaceous,  with  divided  leaves,  and  violet, 
yellow,  or  white  flowers,  in  spikes,  racemes,  or  panicles.  In  the  Paris  Codex  three 
species  were  recognized  as  officinal,  A.  Anthora,  A.  Cammarum,  and  A.  Kapelliis  ; 
but  the  French  authorities  unite  at  present  with  our  own  and  the  British  in  acknowl- 
edging only  A.  Xapellus.  There  has  been  much  difference  of  opinion  as  to  the  plant 
originally  employed  by  Stiirck.  Formerly  thought  to  be  ^1.  XajKllns,  it  was  after- 
wards generally  believed  to  be  A.  neomontanum  of  Willdenow,  and  by  De  Candolle 
was  determined  to  be  a  variety  of  his  A.  paniculatum,  designated  as  Storckiaunm. 
It  is  probable  that  this  species,  which  is  not  infrequent  in  the  Alps,  yields  much  of 
the  aconite  of  commerce,  as  probably  does  also  A.  Ij/coctonum.*     But,  according 

*  M.  Hubschmann  is  said  to  have  extracted  two  alkaloids  from  A.  lycoctonum;  one  in  the 
form  of  a  white  powder,  insoluble  in  ether,  but  soluble  in  water  and  alcohol,  which  he  names 
acolyiiii';  :  the  other  crystallizable,  very  soluble  in  alcohol,  and  but  slightlv  so  in  ether  or  water,  and 
named  by  him  l;/foctonine.  (A.  J.  P.,  1S66,  p.  376.)  According  to  Prof.  FlUckiger,  hicoctonine  is  in 
white  aeicular  crystals,  melting  like  aconitine  in  boiling  water,  though  at  a  somewhat  higher  heat. 
On  cooling  it  crystallizes  only  when  moistened  with  water,  when  the  amorphous  mass  is  converted 
into  tufted  crystals.  It  leaves  no  water  upon  melting,  and  combines  with  none  on  crystallizing. 
It  readily  dissolves  in  chloroform,  and  upon  evaporation  is  left  as  an  amorphous  varnish,  which,  on 
the  addition  of  a  little  water,  becomes  strikingly  crystalline.     It  is  largely  dissolved  by  sulphide 
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to  Gei^er,  A.  ncomontannm  is  possessed  of  little  acrimony ;  and  Dr.  Cliristison  states 
that  .1.  paniculatum,  raised  at  Edinburgh  from  seeds  sent  by  De  Candollc  himself, 
was  quite  destitute  of  that  property.  Neither  of  these,  therefore,  could  have  been 
Stiirck's  plant,  which  is  represented  as  extraordinarily  acrid.  Dr.  Cliristison  found 
A.  Napelliis^  A.  Sinense,  A.  Taurictoti,  A.  uncinatiim,  and  A.  ferox  to  have  in- 
tense acrimony  ;  and  Geiger  states  that  he  has  found  none  equal,  in  this  respect,  to  A. 
Napellus.  This  spe^-ies  is  said  to  yield  aconitine  most  largely.  {Repert.  de  Pharm., 
Nov.  1859.)  A.  uncinatum  and  ^4.  reclinatum  (Gray)  are  our  only  indigenous 
species.  Most  of  the  others  are  natives  of  the  Alpine  regions  of  Europe  and  Siberia. 
Those  used  in  medicine  appear  to  be  indiscriminately  called  by  English  writers 
wolfsbane  or  monkshood.  Under  the  name  of  Bish  or  Bikli,  Kepaul  aconite*  is 
largely  sold  in  the  bazaars  in  India.  It  is  probably  often  a  mixed  product  of  a  num- 
ber of  indigenous  species,  such  as  A.  hicidimi,  A.  jVnpcUtts,  and  A.  2i'd7natu)n,'bnt  is 
chiefly  derived  from  A.  ferox,  which  grows  in  the  Himalayas,  attaining  a  height  of 
3  to  6  feet,  and  having  large  dull  blue  flowers.  The  tuberous  roots  of  A.  hetero- 
pht/Uum  are  also  met  with  in  the  bazaars.  This  native  of  the  Himalayas  has  dull 
yellow  flowers  veined  with  blue  or  purple. 

Aconitum  Xapellus.  Linn.,  Flor.  Suec.^edi.  1755,  p.  168. — A.  neubergense,  De 
Candolle,  Prodrom.  i.  G2. — A.  varuibile  neubergense.  Hayne,  Darstel.  u.  Beschreib., 
etc.,  xii.  14.  This  is  a  perennial  herbaceous  plant,  with  a  spindle-shaped,  tapering 
root,  seldom  exceeding  at  top  the  thickness  of  the  finger,  three  or  four  inches  or 
more  in  length,  brownish  externally,  whitish  and  fleshy  within,  and  sending  forth 
numerous  long,  thick,  fleshy  fibres.  When  the  plant  is  in  full  growth,  there  are 
usually  two  roots  joined  together,  of  whicli  the  older  is  dark  brown  and  supports 
the  stem,  while  the  younger  is  of  a  light  yellowish  brown,  and  is  destined  to  furnish 
the  stem  of  the  following  year,  the  old  root  decaying.  The  stem  is  erect,  round, 
smooth,  leafy,  usually  simple,  and  from  two  to  six  or  even  eight  feet  high.  The 
leaves  are  alternate,  petiolate,  divided  almost  to  the  base,  from  two  to  four  inches  in 
diameter,  deep  green  upon  their  upper  surface,  light  green  beneath,  somewhat  rigid, 
and  more  or  less  smooth  and  shining  on  both  sides.  Those  on  the  lower  part  of  the 
stem  have  long  footstalks  and  five  or  seven  divisions  ;  the  upper,  short  footstalks  and 
three  or  five  divisions.  The  divisions  are  wedge-form,  with  two  or  three  lobes,  which 
extend  nearly  or  quite  to  the  middle.  The  lobes  are  clefl  or  toothed,  and  the  lacinia) 
or  teeth  are  linear  or  linear-lanceolate  and  pointed.  The  flowers  are  of  a  dark  violet 
blue  color,  large  and  beautiful,  and  are  borne  at  the  summit  of  the  stem  upon  a 
thick,  simple,  straight,  erect,  spike-like  raceme,  beneath  which,  in  the  cultivated 
plant,  several  smaller  racemes  arise  from  the  axils  of  the  upper  leaves.  Though 
without  calyx,  they  have  two  small  calycinal  stipules,  situated  on  the  peduncle  within 
a  few  lines  of  the  flower.  The  petals  are  five,  the  upper  helmet-shaped  and  beaked, 
nearly  hemispherical,  open  or  closed,  the  two  lateral  roundish  and  internally  hairy, 
the  two  lower  oblong-oval.  They  enclose  two  pediceled  nectaries,  of  which  the  spur 
is  capitate,  and  the  lip  bifid  and  revolute.  The  fruit  consists  of  three,  four,  or  five 
pod-like  capsules. 

The  plant  is  abundant  in  the  mountain  forests  of  France,  Switzerland,  and  Ger- 
many. It  is  also  cultivated  in  the  gardens  of  Europe,  and  has  been  introduced  into 
this  country  as  an  ornamental  flower.     All  parts  of  the  plant  are  acrid  and  poison- 

of  carbon,  ether,  alcohol,  the  fixed  and  volatile  oils,  amylic  alcohol,  and  petroleum  spirit;  but  re- 
quires 600  parts  of  boiling  water  for  solution.  The  solution  is  bitter  and  has  an  alkaline  reaction, 
and  with  bromine  water  produces  fine  yellow  crj-stals ;  and  this  effect  results,  though  the  solution 
contain  only  one  part  of  the  alkaloid  in  30,000.  Lycoctonine  is  an  alkaloid  quite  distinct  from 
aconitine  and  pseudaconitine;  and  is  much  less  poisonous  than  either.  (Fliickiger,  P.  Jl  Tr., 
1870,  p.  122.) 

*  Under  the  name  of  Uteea,  Atees,  or  Atis,  the  root  of  AconHiim  heterophyllnm  is  said  to  be 
largely  used  in  India  as  an  antiperiodic.  It  is  stated  that  it  is  free  from  poisonous  properties,  and 
is  given  in  doses  of  20  grains.  The  plant  grows  in  the  western  Himalaya,  at  an  elevation  of  8000 
to  13,000  feet.  The  roots  are  ovoid,  oblong,  or  conical,  i  to  IJ  inches  in  length,  ^  to  ^^  of  an 
inch  in  diameter,  bitter  without  acridity,  of  a  light  ash-color.  Their  transverse  section  shows  a 
white,  farinaceous,  homogeneous  tunic,  traversed  by  4  to  7  yellowish  vascular  bundles.  Accord- 
ing to  Wasowicz,  the  root  yielded  -^^^  of  1  per  cent,  of  atenine,  an  amorphous,  )io<  poisonous  alkaloid 
(the  same  alkaloid  was  previously  pointed  out  by  Broughton),  aconitic  acid,  an  acid  similar  to  tan- 
nic acid,  a  soft  fat,  cane  sugar,  mucilage,  and  pectinous  substances. 

f 
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ous.  The  leaves  and  root  are  used.  The  leaves  should  be  collected  when  the 
flowers  begin  to  appear,  or  shortly  before.  After  the  fruit  has  formed,  they  are  less 
efficacious.  The  root  is  much  more  active  than  the  leaves  ;  and  an  extract  from  the 
latter  is  said  to  have  only  one-twentieth  of  the  strength  of  one  made  from  the 
former.  It  should  be  gathered  in  autumn  or  winter  after  the  leaves  have  fallen,  and 
is  not  perfect  until  the  second  year.  It  has  been  mistakenly  substituted  for  horse- 
radish root,  as  a  condiment,  with  fatal  effect.  The  wild  plant  is  said  to  be  more 
active  than  the  cultivated.  (Schrof.)  Prof.  Wm.  Procter  found  the  roots  of  the 
plant  cultivated  in  this  country  richer  in  the  active  alkaline  principle  than  the  im- 
ported roots :  having  obtained  as  much  as  0-85  per  cent,  from  the  former.  (^Proc. 
A.  P.  A.,  1860.) 

The  aconite  root  is  brought  into  market  in  packages  or  bales,  originally,  in  general, 
either  from  the  continent  of  Europe  or  from  India.  It  is  of  variable  quality  ;  some 
parcels  being  unobjectionable,  while  others  contain  a  considerable  proportion  of  inert 
or  defective  roots.  Among  these  roots  that  of  Imperatoria  ostruthium  has  been  ex- 
pressly noted.  (P.  J.  Tr.,  vii.  7-49.)  The  best  test  is  the  taste ;  and  roots  should 
be  rejected  which  have  not  in  a  fair  degree  tho  characteristic  properties  in  this  re- 
spect described  below,  especially  the  sensation  of  numbness  and  tingling  on  the 
tongue,  lips,  and  fauces. 

Nepaul  aconite  b  composed  of  elongated,  conical,  tuberous,  or  nearly  cylindrical 
roots,  3  to  4  inches  long,  *  to  1 J  inches  in  diameter  at  the  base  ;  unbranched  ;  often 
abruptly  broken  off  below ;  more  or  less  flattened  ;  shrivelled  chiefly  in  a  longi- 
tudinal direction,  and  sparsely  marked  with  the  scars  of  rootlets.  Japanese  aconite 
has  also  been  largely  sold  in  London.*  It  consists  of  plump,  oblong  or  ovoid,  dark 
grayish  or  blackish  tubers,  from  half  an  inch  to  an  inch  in  length,  and  ^  to  f  of  an 
inch  in  diameter. 

Properties.  The  fresh  leaves  have  a  faint  narcotic  odor,  most  sensible  when  they 
are  rubbed.  Their  taste  is  at  first  bitterish  and  herbaceous,  afterwards  burning  and 
acrid,  with  a  feeling  of  numbness  and  tingling  on  the  inside  of  the  lips,  tongue, 
and  fauces,  which  is  very  durable,  lasting  sometimes  many  hours.  When  long 
chewed,  they  inflame  the  tongue.  The  dried  leaves  have  a  similar  taste,  but  the 
acrid  impression  commences  later.  Their  sensible  properties  and  medicinal  activity 
are  impaired  by  long  keeping.  They  should  be  of  a  green  color,  and  free  from 
mustiness.  The  root  has  a  feeble  earthy  smell.  Though  sweetish  at  first,  it  has 
afterwards  the  same  effect  as  the  leaves  upon  the  mouth  and  fauces.  It  shrinks 
much  in  drj'ing,  and  becomes  darker,  but  does  not  lose  its  acrimony.  Those  par- 
cels, whether  of  leaves  or  roots,  should  always  be  rejected  which  are  destitute  of 
this  property.  As  found  in  commerce,  the  aconite  root  is  described  as  being  "  from 
a  half  to  three-quarters  of  an  inch  (12  to  20  m.m.)  thick  at  the  crown  ;  conically 
contracted  below;  from  two  to  three  inches  (50  to  70  mm.)  long,  with  scars  or  frag- 
ments of  radicles;  dark  brown  externally;  whitish  internally;  with  a  rather  thick 
bark,  enclosing  a  star-shaped  pith  about  seven-rayed;  without  odor;  taste  at  first 
sweetish,  soon  becoming  acrid,  and  producing  a  sensation  of  tingling  and  numbness.'' 
U.  S.  The  seeds  also  are  acrid.  For  an  account  of  the  chemistry  of  aconite,  see 
Aconifia.  page  122. 

Medical  Properties  and  Uses.  Aconite  was  well  known  to  the  ancients  as  a 
powerful  poison,  but  was  first  employed  as  a  medicine  by  Baron  Stiirck,  of  Vienna, 
whose  experiments  with  it  were  published  in  the  year  1762.  In  moderate  doses,  it 
produces  warmth  in  the  stomach  and  sometimes  nausea,  general  warmth  of  the  body, 
numbness  and  tingling  in  the  lips  and  fingers,  muscular  weakness,  diminished  force 
and  frecfuency  of  the  pulse,  and  diminished  frequency  of  respiration.  From  larger 
doses  all  these  effects  are  experienced  in  an  increased  degree.     The  stomach  is  more 

*  Japanese  Aconite. — Seven  rarietiea  of  aconite  tubers  are  said  by  Dr.  Langaard  to  be  fonnd  in 
the  Japanese  drug  stores,  usaallj  preserved  in  vinegar  or  child's  nrine,  or  by  drying.  The  botan- 
ical source  of  these  aconite  roots  is  not  accurately  determineii,  but  they  are  probably,  at  least  in 
part,  yielded  by  A.japonicum,  Thunb.,  and  A.  Fischeri,  Reich.,  believed  by  many  botanists  to  be 
respectively  identical  with  -4.  lycoctonum,  Linn.,  and  A.  CMnente,  Sieb.  Several  alkaloids  have 
been  separated,  but  have  not  been  studied  at  all,  with  the  exception  of  Japaconitite,  which  is  said 
to  be  the  most  poisonous  of  the  known  aconite  alkaloids.     (See  P.  J.  Tr.,  3  ser.,  li.  149,  1021.) 
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nauseated ;  the  numbness  and  tingling  extend  over  the  body ;  headache,  vertigo,  and 
dimness  of  vision  occur ;  the  patient  complains  occasionally  of  severe  neuralgic 
pains ;  the  pulse,  respiration,  and  muscular  strength  are  greatly  reduced  ;  and  a 
state  of  general  prostration  may  be  induced,  from  which  the  patient  may  not  quite 
recover  in  less  than  two  or  three  days.  The  cflFects  of  remedial  doses  begin  to  be 
felt  in  twenty  or  thirty  minutes,  are  at  their  height  in  an  hour  or  two,  and  continue 
with  little  abatement  from  three  to  five  hours. 

In  poisonous  doses,  besides  the  characteristic  tingling  in  the  mouth  and  elsewhere, 
aconite  occasions  burning  heat  of  the  oesophagus  and  stomach,  thirst,  violent  nausea, 
vomiting  and  purging,  severe  gastric  and  intestinal  spasms,  headache,  dimness  of  vision, 
with  contracted  or  expanded  pupils,  numbness  or  paralysis  of  the  limbs,  diminished 
sensibility  in  general,  stiffness  or  spasm  of  the  muscles,  great  prostration,  pallid  coun- 
tenance, cold  extremities,  an  extremely  feeble  pulse,  and  death  in  a  few  hours, 
sometimes  preceded  by  delirium,  stupor,  or  convulsions.  All  these  effects  are  not 
experienced  in  every  case  ;  but  there  is  no  one  of  them  which  has  not  been  recorded 
as  having  occurred  in  one  or  more  instances.  The  proper  treatment  of  aconite  poi- 
soning consists  in  the  maintenance  of  absolute  rest  in  a  position  horizontal,  or  with 
the  head  lower  than  the  feet ;  the  evacuation  of  the  stomach  by  the  siphon  tube  or 
stomach-pump,  if  free  vomiting  do  not  occur  ;  the  administration  of  stimulus,  and  the 
use  of  external  heat  to  keep  up  the  bodily  temperature.  Whisky  or  brandy  should 
be  given  freely  in  a  concentrated  form  by  the  mouth  and  rectum ;  when  the  symp- 
toms are  very  urgent,  it  may  be  injected  under  the  skin.  Ammonia  should  be  em- 
ployed pro  re  nata.  In  severe  cases  the  tincture  of  digitalis  should  be  given  hypo- 
dormically  (gtt.  xv  to  xxv)  ;  and  ammonia  may  be  injected  into  the  veins.  Wc  have 
known  life  to  be  apparently  saved  by  laudanum  given  in  drachm  doses ;  and  there  is 
sound  reasoning  as  well  as  some  clinical  experience  (^Boston  Med.  and  Surg.  Jour., 
Sept.  1861)  in  justification  of  the  use  of  tincture  of  nuz  vomica  in  combination  with 
that  of  digitalis. 

The  symptoms  produced  by  aconite  are  chiefly  due  to  its  action  upon  the  circula- 
tion and  the  nervous  system.  It  is  a  direct  and  powerful  depressant  of  the  heart,  if 
in  sufficient  amount  completely  paralyzing  the  cardiac  muscle.  The  lowering  of  the 
force  of  the  circulation  is  certainly  in  large  part  due  to  this  action  ;  but  it  is  prob- 
able, although  not  proved,  that  it  also  paralyzes  the  vasomotor  system.  Upon  the 
cerebrum  the  drug  exerts  very  little  if  any  direct  influence.  Upon  the  peripheral 
sensory  nerves  it  acts  as  a  powerful  depressant,  thereby  causing  the  characteristic 
tingling  and  numbness  of  aconite  poisoning.  The  influence  upon  the  spinal  marrow 
seems  to  be  less  pronounced  than  that  upon  the  sensory  nerves ;  but,  if  in  sufficient 
amount,  the  poison  depresses  the  motor  centres  of  the  cord.  To  this,  and  not  to  any 
effect  upon  the  motor  trunks  or  the  muscles,  is  due  the  loss  of  reflex  activity  and  of 
voluntary  power  caused  by  toxic  doses. 

As  an  internal  remedy,  aconite  is  very  valuable  in  sthenic  fever  from  any  cause ; 
when  the  condition  is  asthenic  it  should  never  be  administered.  It  is  also  useful  in 
some  cases  for  the  purpose  of  benumbing  sensitive  nerves  ;  thus  it  will  sometimes 
arrest  the  vomiting  of  pregnancy,  and  has  often  been  used  with  excellent  results  in 
rheumatic  neuralgia.  To  obtain  such  effects  it  must  be  given  boldly.  Applied  locally 
to  a  sensitive  or  painful  part,  it  is  very  efficient,  owing  to  its  being  brought  in  a 
concentrated  state  into  contact  with  the  irritated  nerves.  It  is  a  favorite  applica- 
tion in  neuralgias,  and  will  probably  achieve  good  more  often  than  any  other  nar- 
cotic local  remedy.  Applied  to  the  skin,  aconite  occasions  heat  and  prickling  or 
tingling,  followed  by  numbness,  and,  if  in  contact  with  a  wound,  produces  its  pecu- 
liar constitutional  effects.  Applied  to  the  eye,  it  causes  contraction  of  the  pupil. 
It  may  be  administered  in  powder,  extract,  or  tincture.  The  dose  of  the  powdered 
leaves  is  one  or  two  grains  (0-065-0-13  Gm.),  of  the  extract  from  half  a  grain  to 
a  grain  (0-03-0-065  Gm.),  of  the  tincture  of  the  leaves  twenty  or  thirty  drops 
(1'25-1"9  C.c),  to  be  repeated  twice  or  three  times  a  day,  and  gradually  increased  till 
the  effects  of  the  medicine  are  experienced.  The  preparation  now  almost  exclu- 
sively employed  is  the  tincture  of  the  root,  Tinctiira  Aconiti.  U.S.  Of  this,  from 
3  to  5  drops  (0-1 8-0-3  C.c.)  may  be  given  every  two  to  four  hours  until  its  effects 
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become  obvious.  It  is  very  important  to  distinguish  between  the  tincture  of  the 
leaves  formerly  officinal  and  still  used  and  the  much  stronger  tincture  of  the  root 
just  referred  to.  Few  patients  will  bear  at  first  more  than  four  minims  of  the  latter. 
Very  properly,  we  think,  the  tincture  of  the  leaves  was  abandoned  at  the  revision 
of  the  U.  S.  P.  1860.  Aconite  may  be  used  externally  in  the  form  of  the  saturated 
tincture  of  the  root,  of  extract  mixed  with  lard,  of  a  plaster  or  liniment,  or  of 
aconitine  ointment.  The  tincture  may  be  applied  by  means  of  a  soft  piece  of  sponge 
on  the  end  of  a  stick. 

Off.  Prep,  of  the  Root.  Abstractum  Aconiti  Radicis,  U.  S.;  Aconitia  ;  Emplas- 
trum  Aconiti,  U.  S.;  Extractum  Aconiti  Radicis,  U.  S.;  Extractum  Aconiti 
Radicis  Fluidum,  U.S.;  Linimentum  Aconiti ;  Tinctura  Aconiti,  Br.;  Tinctura 
Aconiti  Radicis,  U.  S. 

ADEPS.    U.S.  Lard. 

(a'd£ps.) 

"  The  prepared  internal  fat  of  the  abdomen  of  Sns  scrofa,  Linn^  (Class,  Mam- 
malia; Ord.,  Pachydermatn)^  purified  by  washing  with  water,  melting,  and  strain- 
ing."  U.  S.     '"  The  purified  fat  of  the  hog.  Sus  scrofa."  Br. 

Adeps  Praeparatus,  Br.  Adeps  Suillus,  P.  G.;  Axungia  Porci,  s.  Porcina,  Axungia,  Lat.; 
Prepared  Lanl,  Hug's  Lard,  Emj.;  Axonge,  Graisje,  Graisse  de  Pore,  Saindoux,  Fr./  Schweine- 
echmalz.  G.:  Grasso  di  Porco,  Lardo,  It.;  Manteca  de  Puerco,  Lardo,  Sp. 

Preparation.  Lard  is  the  prepared  fat  of  the  hog.  The  Br.  Pharmacopoeia 
gives  a  process  for  its  preparation ;  but  in  this  country  it  is  generally  purchased  by 
the  druggists  already  prepared.  The  adipose  matter  of  the  omentum  and  mesen- 
tery, and  that  around  the  kidneys,  are  usually  employed ;  though  the  subcutaneous 
fat  is  said  to  afford  lard  of  a  firmer  consistence.  In  the  crude  state  it  contains 
membranes  and  vessels,  and  is  more  or  less  contaminated  with  blood,  from  all  which 
it  must  be  freed  before  it  can  be  fit  for  use.  For  this  purpose,  the  fat,  having  been 
deprived  as  far  as  possible  by  the  hand,  of  membranous  matter,  is  cut  into  pieces, 
washed  with  water  till  the  liquor  ceases  to  be  colored,  and  then  melted,  usually 
with  a  small  portion  of  water,  in  a  copper  or  iron  vessel,  over  a  slow  fire.*  The 
heat  is  continued  till  all  the  moisture  is  evaporated,  which  may  be  known  by  the 
transparency  of  the  melted  fat,  and  the  absence  of  crepitation  when  a  small  portion 
of  it  is  thrown  into  the  fire.  Care  should  be  taken  that  the  heat  be  not  too  great ; 
as  otherwise  the  lard  might  be  partially  decomposed,  acquire  a  yellow  color,  and 
become  acrid.  This  may  be  guarded  against  b}-  using  a  water-bath  in  melting  the 
lard.  The  process  is  completed  by  straining  the  liquid  through  linen,  and  pouring 
it  into  suitable  vessels,  in  which  it  concretes  upon  cooling.  To  render  it,  however, 
perfectly  free  from  particles  of  membrane  and  tissue,  which  are  often  the  cause  of 
rancidity,  and  unfit  lard  for  its  finer  and  more  permanent  uses,  Mr.  Ed.  Smith,  of 
Torquay,  insists  on  the  necessity  of  filtering  the  lard  through  paper,  after  freeing  it 
from  its  coarser  impurities  by  straining  through  linen.  By  this  author  it  is  recom- 
mended that  the  process  of  purification  should  be  completed  by  remclting  the 
lard,  by  means  of  a  water-bath,  and  then  carefully  filtering  it  througli  paper  in  a 
warm  closet.  (P.  J.  Tr.,  1S69,  p.  131.)  Lard  may  be  rendered  quite  inodorous 
by  melting  it,  when  fresh,  by  means  of  a  salt-water  bath,  adding  a  little  alum 
or  common  salt,  continuing  the  heat  till  a  scum  rises  which  is  to  be  skimmed 
off,  and,  after  the  lard  has  concreted,  separating  the  saline  matter  by  washing  it 
thoroughly  with  water.  For  a  particular  account  of  the  process,  see  A.  J.  P., 
xxviii.  176. 

The  following  is  the  process  of  the  British  Pharmacopoeia  for  preparing  lard. 
"  Take  of  the  internal  fat  of  the  abdomen  of  the  hog,  perfectly  fresh,  fourteen  pounds. 
Remove  as  much  of  the  membranes  as  possible,  cut  the  fat  into  small  pieces,  put  it 

*  Prof.  Procter  recommends  the  following  method  of  operating.  After  careful  removal  of  the 
membranes  and  adhering  flesh,  the  crude  lard  is  to  be  cut  into  small  pieces,  malaxated  with  suc- 
cessive portions  of  cold  water  until  this  remains  clear,  and  then  heated  moderately,  in  a  tinned 
vessel,  until  the  melted  fat  becomes  perfectly  clear  and  anhydrous.  Lastly,  it  is  to  be  strained  into 
earthen  pots,  being  occasionally  stirred  as  it  cools ;  and  the  pots  should  be  securely  covered  with 
waxed  or  varnished  paper,  and  kept  in  a  cool,  dry  cellar.  (A.  J.  P.,  xxxv.  1)4.) 
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into  a  suitable  vessel  with  about  four  gallons  of  cold  water,  and,  while  a  current  of 
water  is  running  through  the  vessel,  break  up  the  masses  of  fat  with  the  hands,  ex- 
posing every  part  to  the  water,  so  that  whatever  is  soluble  may  thus  be  dissolved  and 
carried  away.  Afterwards  collect  the  washed  fot  on  a  sieve  or  in  a  cloth,  drain  away 
as  much  as  possible  of  the  water,  liquefy  the  fat  at  a  heat  not  exceeding  212°,  and 
strain  through  flannel,  pressing  the  residue  while  hot;  then  put  it  into  a  pan  heated 
by  steam,  and  keep  it  at  a  temperature  a  little  but  not  much  above  212°,  stirring  it 
continually,  until  it  becomes  clear  and  entirely  free  from  water ;  finally  strain  it 
through  flannel."  Br. 

Lard,  as  off'ered  for  sale,  often  contains  common  salt,  which  renders  it  unfit  for 
pharmaceutic  purposes.  This  may  be  detected,  when  the  quantity  is  insuflicient  to 
be  sensible  to  the  taste,  by  means  of  nitrate  of  silver,  which  will  produce  a  precipi- 
tate of  chloride  of  silver  with  water  in  which  the  salted  lard  has  been  boiled,  after 
cooling  and  filtration.  To  free  it  from  this  impurity,  it  may  be  melted  with  twice 
its  weight  of  boiling  water,  the  mixture  well  agitated  and  set  aside  to  cool,  and  the 
fat  then  separated.  Lard  is  sometimes  adulterated  with  water,  starch,  and  a  small 
proportion  of  alum  and  quicklime,  which  render  it  whiter,  but  unfit  for  medical 
use.  Considerable  quantities  of  lard  have  been  imported  into  France  from  the 
United  States,  adulterated  with  25  per  cent,  of  a  jelly-like  substance,  supposed 
to  be  extracted  from  Irish  moss.  This  was  separated  by  treating  the  lard  with 
boiling  water.  {Journ.  de  Pharm.,  1855,  p.  455.) 

Properties.  Lard  is  "  a  soft,  white,  unctuous  solid,  of  a  faint  odor,  free  from 
rancidity,  having  a  bland  taste  and  a  neutral  reaction.  P^ntirely  soluble  in  ether, 
benzin,  and  disulphide  of  carbon.  Sp.  gr.  about  0938.  It  melts  at  or  near  35°  C. 
(95°  F.)  to  a  clear,  colorless  liquid,  and  at  or  below  30°  C.  (86°  F.)  it  is  a  soft 
solid.  Distilled  water,  boiled  with  lard,  should  not  acquire  an  alkaline  reaction, 
(abs.  of  alkalies),  nor  should  another  portion  be  colored  blue  by  solution  of  iodine 
(abs.  of  starch).  A  portion  of  the  water,  when  filtered,  acidulated  with  nitric  acid, 
and  treated  with  test-solution  of  nitrate  of  silver,  should  not  yield  a  white  precipitate 
soluble  in  ammonia  (abs.  of  common  salt).  When  heated  for  several  hours  on  the 
water-bath,  under  frequent  stirring,  lard  should  not  diminish  sensibly  in  weight 
(abs.  of  water)."  W.  S.  When  melted,  it  readily  unites  with  wax  and  resins.  Like 
most  animal  fats  and  oils,  it  consists  of  stearin,  palmitin,  and  olein  ;  its  consistence, 
when  pure,  depending  largely  upon  the  relative  proportions  of  these  principles  ;  olein, 
being  the  liquid  principle,  can  readily  be  separated  from  the  other  two,  by  subjecting 
lard  in  cold  weather  to  strong  pressure,  when  the  olein  (lard  oil)  is  pressed  out, 
the  solid  residue  (^stearhi)  being  used  for  various  purposes,  more  particularly  the 
manufacture  of  candles.  Olein  may  also  be  separated  by  means  of  boiling  alcohol, 
which,  on  cooling,  deposits  the  concrete  principles  of  the  lard.  It  is  extensively 
employed  for  burning  in  lamps,  and  other  purposes  in  the  arts.  Vast  quantities  of 
it  are  prepared  in  Cincinnati,  Ohio,  and  much  is  exported.  In  France  it  is  said  to 
be  largely  used  for  adulterating  olive  oil,  and  is  itself  now  often  adulterated  by  a 
heavy  lubricating  petroleum. 

Exposed  to  the  air,  lard  absorbs  oxy^gen  and  becomes  rancid.  It  should,  there- 
fore, be  kept  in  well-closed  vessels,  or  procured  fresh  when  wanted  for  use.  In  the 
rancid  state,  it  irritates  the  skin,  and  sometimes  exercises  an  injurious  reaction  on 
substances  mixed  with  it.  Rancidity  in  lard  and  other  fats  is  prevented  by  digest- 
ing them  with  benzoin  or  poplar  buds,  and  rancid  lard  may  often  be  greatly  im- 
proved by  washing  it  with  lime-water.   (See  Unguenta.') 

Medical  Properties  and  Uses.  Lard  is  emollient,  and  is  occasionally  employed 
by  itself  in  frictions,  or  in  connection  with  poultices  to  preserve  their  soft  con- 
sistence ;  but  its  chief  use  is'in  pharmacy  as  an  ingredient  of  ointments  and  cerates. 
It  is  frequently  added  to  laxative  enemata. 

Off.  Prej).  Adeps  Benzoatus,  Br.;  Adeps  Benzoinatus,  U.  S.;  Ceratum,  IT.  S.; 
Ceratum  Cantharidis,  U.  S.;  Ceratum  Extracti  Cantharidis,  U.  S.;  Ceratum  Resinaa, 
IT.  S.;  Unguentum,  U.  S.j  Ung.  Hydrargyri,  U.  S.;  Ung.  Mezerei,  IT.  S.;  Ung. 
lodi,  IT.  S.;  Ung.  Simplex,  Br. 
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ADEPS  BEXZOIXATUS.    U.S.     Bemoinated  Lard. 

(A'DEPS  BEX-ZO-I-XA'TCS.) 
Adeps  Benzoatus,  Br.;  Benzoated  Lard:  Unguentum  Benzoint,  U.  S.  1S70;  Axungia Balsami- 
ea,  $:.  lienzoinata,  s.  Benzoata;  Ointment  of  Benzoin,  E.;  Axonze  (Graisse)  benzoln^e  ( balsam iqae), 
Fr.;  Benzoinirtes  Schmalz,  G. 

Preparation.  "  Benzoin  in  coarse  powder  two  parts  [or  one  hundred  and  forty 
frrain-sj  ;  Lard  one  hundred  parts  [or  sixteen  ounces,  av.]  Melt  the  Lard  by 
means  of  a  \rat«r-bath,  and,  having  loosely  tied  the  Benzoin  in  a  piece  of  coarse 
muslin,  suspend  it  in  the  melted  Lard,  and,  stirring  them  together  frequently,  con- 
tinue the  heat  for  two  hours,  covering  the  vessel  and  not  allowing  the  temperature 
to  rise  above  60^  C.  (140^  F.).  Lastly,  having  removed  the  Benzoin,  strain  the 
Lard  and  stir  while  cooling."    U.  S. 

"Take  of  prepared  Lard  one  pound ;  Benzoin  reduced  to  coarse  powder  one 
hundred  and  sixty  grains  ;  melt  the  lard  by  the  heat  of  a  water-bath,  add  the  ben- 
Eoin,  and,  freciuently  stirring  them  together,  continue  the  application  of  heat  for 
two  hours ;  finally  remove  the  residual  benzoin  by  straining."  Br.  That  the  bal- 
Bamic  or  resinous  principles,  in  certain  substances  like  benzoin,  exercise  a  valuable 
function  in  preserving  fats  has  been  proved  by  abundant  experience.  It  has  been 
shown  that  when  made,  as  originally  suggested  by  Doliber  and  directed  in  the  U.  S. 
Pharmacopoeia  of  1870,  by  incorporating  the  tincture  with  lard,  ointment  of  benzoin 
was  irritating  to  the  skin  in  certain  diseases ;  hence  the  return  to  the  old  process 
of  digesting  the  benzoin  in  lard,  kept  at  a  temperature  of  60°  C.  (140°  F.).  The 
present  U.  S.  formula  does  not  differ  materially  from  the  British,  except  in  the 
directions  to  enclose  the  benzoin  in  a  muslin  bag  and  the  regulation  of  the  tempera- 
ture ;  the  first  improvement  has  for  its  object  the  prevention  of  the  hard  cake  of 
benzoin,  which  otherwise  collects  at  the  bottom  of  the  water-bath,  and  is  apt  to  be 
imperfectly  acted  upon.  A  much  pleasanter  and  more  agreeable  product  is  insured 
by  lieeding  the  U.  S.  directions  as  to  limiting  the  temperature,  a  high  heat  volatil- 
izing the  odorous  principles,  and  communicating  an  empyreumatic  odor. 

^THER.   U.S.,  Br.    Ether. 

(^'THER— e'ther.) 
/Ether  Sulpbaricus,  Ed.,  Dub.;  Ether.  Hydric  Ether,  Naphtha  Vitrioli,  Hydrate  of  Ethylen, 
Oxide  of  Eihyl;  Ether  hydrique,  ou  vinique,  ou  sulfurique,  f'r.;  jEther,  Schwefelilther,  G. 

"A  liquid  composed  of  about  74  per  cent,  of  Ethyl  Oxide  [(CjHjXO ;  74. — 
C4H5O ;  37]  and  about  26  per  cent,  of  Alcohol  containinc  a  little  water.  Sp.  gr. 
about  0-750  at  15°  C.  (59°  F.)."  IT.  S.  "A  volatile  liquid  prepared  from  Alco- 
hoi.  and  containing  not  less  than  92  per  cent,  by  voltime  of  pure  ether,  C.H.O  or 
C,H,„0."^r. 

Preparation.  The  present  U.  S.  Pharmacopoeia  has  abandoned  the  process  for 
preparing  ether.* 

"  Take  of  Rectified  Spirit  fij}y  Jiuidounces  [Imp.  meas.]  ;  Sulphuric  Acid  ten 
fluidounces  [Imp.  meas.]  ;  Chloride  of  Calcium  ten  ounces  [avoird.]  ;  Slaked  Lime 

*  The  following  is  the  process  of  U.  S.  P.  1870.  "Take  of  Stronger  Alcohol  tix pintt ;  B\i\- 
•phunc  \c\dL  thirty-gix  troyounctt ;  Potassa  three  hundred  and  sixty  graint ;  Distilled  Water  <Aree 
Jinidounees.  To  two  pints  of  the  Alcohol,  contained  in  a  six-pint  tabulated  retort,  gradually 
add  the  Acid,  stirring  constantly  during  the  addition.  By  means  of  a  cork  fitted  to  the  tubu- 
lure,  adapt  a  long  funnel-shaped  tube,  with  the  lower  end  drawn  out  so  as  to  form  a  narrow 
orifice,  and  reaching  nearly  to  the  bottom  of  the  retort,  and  also  a  thermometer  tube,  graduated 
from  260°  F.  [126-6°  C]  to  300°  F.  [148-8°  C],  with  its  bulb  reaching  to  the  middle  of  the  liquid. 
Having  placed  the  retort  on  a  sand-bath,  connect  it  with  a  Liebig's  condenser,  and  this  with  a 
well-cooled  receiver.  Then  raise  the  heat  quickly  until  the  liquid  boils,  and  attains  a  tempera- 
ture between  266°  F.  [130°  C]  and  280°  F.  [137-7°  C.].  By  means  of  a  flexible  tube,  connected  with 
the  stop-cock  of  an  elevated  vessel  containing  the  remainder  of  the  Alcohol,  introduce  that  liquid 
into  the  retort,  through  the  funnel-shaped  tube,  in  a  continuous  stream  ;  the  quantity  supplied 
being  so  regulated  that  the  temperature  of  the  boiling  liquid  shall  continue  between  the  degrees 
mentioned.  After  all  the  Alcohol  has  been  added,  proceed  with  the  distillation  until  the  tempera- 
ture ri?es  to  286°,  when  the  process  should  be  discontinued.  To  the  distilled  liquid  add  the  Potassa, 
previously  dissolved  in  the  Distilled  Water,  and  shake  them  occasionally  together.  At  the  end  of 
twenty-four  hours,  pour  off  the  supernatant  liquid,  introduce  it  into  a  retort,  and,  with  a  gentle  heat, 
distil  into  a  well-cooled  receiver  three  pints,  or  until  the  liquid  attains  the  specific  gravity  0'750. 
Lastly,  keep  the  Ether  in  a  well-stopped  bottle." 
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half  an  ounce  [avoird.]  ;  Distilled  Water  thirteen  Jiindounces  [Imp,  meas.].  Mix 
the  Sulphuric  Acid  with  twelve  fluidounces  of  the  Spirit  in  a  glass  matrass  capablo 
of  containing  at  least  two  pints  [Imp.  meas.],  and,  not  allowing  the  mixture  to  cool, 
connect  the  matrass  by  means  of  a  bent  glass  tube  with  a  Liebig's  condenser,  and 
distil  with  a  heat  sufficient  to  maintain  the  liquid  in  brisk  ebullition.  As  soon  as 
the  ethereal  fluid  begins  to  pass  over,  supply  fresh  Spirit  through  a  tube  into  the 
matrass  in  a  continuous  stream,  and  in  such  quantity  as  to  equal  the  volume  of  the 
fluid  which  distils  over.  For  this  purpose  use  a  tube  furnished  with  a  stop-cock 
to  regulate  the  supply,  connecting  one  end  of  the  tube  with  a  vessel  containing  the 
Spirit  raised  above  the  level  of  the  matrass,  and  passing  the  other  end  through  a 
cork  fitted  into  the  matrass.  When  the  whole  of  the  Spirit  has  been  added,  and 
forty-two  fluidounces  have  distilled  over,  the  process  may  be  stopped.  Dissolve  the 
Chloride  of  Calcium  in  the  Water,  add  the  Lime,  and  agitate  the  mixture  in  a  bottle 
•with  the  impure  ether.  Leave  the  mixture  at  rest  for  ten  minutes,  pour  off  the 
light  supernatant  fluid,  and  distil  it  with  a  gentle  heat  until  a  glass  bead  of  specific 
gravity  0735  placed  in  the  receiver  begins  to  float.  The  ether  and  spirit  retained 
by  the  chloride  of  calcium,  and  by  the  residue  of  each  rectification,  may  be  recovered 
by  distillation  and  used  in  a  subsequent  operation."  Br. 

The  preparation  of  ether  embraces  two  stages :  its  generation,  and  its  subsequent 
rectification  to  remove  impurities.  The  formulas  agree  in  obtaining  it  by  the  action 
of  sulphuric  acid  on  alcohol.  In  the  former  United  States  process,  which  was 
adopted,  with  modifications,  from  the  French  Codex,  one-third  of  the  alcohol  taken 
is  mixed  with  the  acid,  and,  while  still  hot  from  the  reaction,  distilled  from  a  glass 
retort,  by  a  heat  quickly  applied,  into  a  refrigerated  receiver.  When  the  heat  of 
the  mixture  has  risen  to  between  130°  C.  (266°  F.)  and  137-7°  C.  (280°  F.),  the 
remainder  of  the  alcohol  is  allowed  to  enter  the  retort  in  a  continuous  stream,  the 
supply  being  so  regulated  that  the  heat  shall  be  maintained  between  the  degrees 
mentioned.  By  a  complicated  reaction  which  will  be  explained  presently,  the  acid 
converts  the  alcohol  into  ether;  and,  were  it  not  that  the  acid  becomes  more  and  more 
dilute  as  the  process  proceeds,  it  would  be  able  to  etherize  an  unlimited  quantity  of 
alcohol.  Although  the  acid,  before  it  becomes  too  dilute,  is  capable  of  determining 
the  decomposition  of  a  certain  amount  of  alcohol,  yet  it  is  not  expedient  to  add  this 
amount  at  once ;  as  a  considerable  portion  of  it  would  distil  over  undecomposed  with 
the  ether.  The  proper  way  of  proceeding,  therefore,  is  that  indicated  in  the  for- 
mulas ;  namely,  to  commence  the  process  with  the  use  of  part  of  the  alcohol,  and, 
when  the  decomposition  is  fully  established,  and  a  portion  of  ether  has  distilled,  to 
add  the  remainder  in  a  gradual  manner,  so  as  to  replace  that  which,  every  moment 
of  the  progress  of  the  distillation,  is  disappearing  by  its  conversion  into  ether. 

In  the  U.  S.  process  of  1850,  the  point  at  which  the  distillation  should  cease  was 
determined  by  the  proportion  of  the  ether  distilled  to  that  of  the  alcohol  employed, 
or  by  the  appearance  in  the  retort  of  white  vapors,  which  indicate  the  generation  of 
other  products  besides  the  ether;  but,  in  the  1870  plan,  arrangements  having  been 
made  by  which  the  temperature  can  be  determined,  the  degree  of  heat  has  been 
adopted  as  a  better  criterion  ;  as  it  is  only  when  the  temperature  exceeds  the  point 
of  141-1°  C.  (286°  F.)  indicated,  that  the  production  of  injurious  impurities  is  to 
be  apprehended.  The  modifications  of  the  old  process  were  made  in  conformity 
with  suggestions  by  Dr.  Squibb,  contained  in  a  paper  published  in  the  Proc.  A.  P. 
A.,  1858,  p.  390.  The  direction  in  the  1850  process  to  reserve  a  small  portion  of 
acid,  to  be  added  gradually  with  the  reserved  alcohol,  upon  the  supposition  that  the 
acid  in  the  retort  might  be  too  much  weakened  to  perform  its  part  duly,  has  been 
found  upon  trial  to  result  in  no  practical  advantage.  As  the  proper  proportion  be- 
tween the  acid  and  alcohol  is  "that  which  requires  for  ebullition  a  temperature  some- 
what above  130°  C.  (266°  F.),  or  that  at  which  the  ether  is  formed,  there  is  an 
obvious  propriety  in  supplying  the  alcohol  just  so  rapidly  as  may  be  sufficient  to 
maintain  this  temperature  in  the  liquid  of  the  retort.  If  the  alcohol  be  supplied  so 
rapidly  as  to  reduce  the  temperature  below  the  point  mentioned,  alcohol  will  distil 
over  in  undue  proportion  ;  if  too  slowly  supplied,  the  temperature  will  rise  so  hig1i 
as  to  produce  other  reactions  in  the  materials  than  that  required  for  etherificatit  n, 
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and  various  other  products  will  result.  The  rising  of  the  temperature  to  1411''  C. 
(286°  F.),  after  all  the  alcohol  has  been  added,  is,  therefore,  an  indication  that  the 
process  should  be  suspended.  Nevertheless,  the  caution  to  check  the  process  when 
white  vapors  appear  in  the  retort  is  not  amiss,  as  affording  an  additional  security 
that  it  shall  not  be  carried  too  far.  At  the  temperature  of  160°  C.  (320°  F.),  there 
would  be  generated  sulphurous  acid,  heavy  oil  of  wine,  olefiant  gas,  and  a  large  quan- 
tity of  resino-carbonaceous  matter,  blackening  and  rendering  thick  the  residuary 
liquid  ;  all  of  them  products  arising  from  the  decomposition  of  a  portion  of  sulphuric 
acid,  alcohol,  and  ether. 

The  British  process  is  that  of  the  Edinburgh  Pharmacopoeia  slightly  modified. 
The  principles  are  the  same  as  those  of  the  U.  S.  1870  process ;  but  the  directions 
about  temperature  are  wanting;  and  the  regulation  of  the  supply  of  alcohol,  and 
the  cessation  of  the  operation,  are  made  to  depend  on  the  less  reliable  method  of 
determining  the  measure  of  liquid,  in  the  first  place  in  the  retort,  and  in  the  second 
place  in  the  receiver;  as  in  the  U.  S.  process  of  1850. 

In  both  processes,  whatever  care  may  be  taken  in  conducting  them,  and  to  stop 
them  in  due  time,  the  ether  obtained  is  apt  to  be  contaminated  with  sulphurous  acid, 
heavy  oil  of  wine,  alcohol,  and  water;  and  hence  its  purification  becomes  necessary. 
The  U.  S.  Pharmacopoeia  of  1870  directed  for  this  purpose  an  aqueous  solution  of 
potassa,  the  British  a  saturated  solution  of  chloride  of  calcium,  to  which  a  portion 
of  recently  slaked  lime  has  been  added.  In  both  cases,  the  crude  ether  is  agitated 
with  the  purifying  agent,  and  submitted  to  a  new  distillation  at  a  gentle  heat,  called 
the  rectijicution. 

The  purifying  substances  are  potassa  for  sulphurous  acid  and  water,  and  water 
for  alcohol  in  the  U.  S.  formula ;  lime  for  acid,  and  a  saturated  solution  of  chloride 
of  calcium  for  alcohol  and  water,  in  the  British.  The  British  substances  for 
purifying  are  stated  by  Dr.  Christison  to  be  convenient,  and  to  act  perfectly  and 
promptly.  The  chloride  of  calcium  solution,  after  having  been  used,  yields  on  dis- 
tillartiou  a  further  portion  of  ether  of  the  officinal  density ;  and,  by  concentrating 
it,  filtering  while  hot,  and  separating  the  crystals  of  sulphite  of  calcium  which  form 
on  cooling,  the  chloride  may  be  recovered  for  future  operations. 

The  process  for  forming  ether  is  conducted  with  most  advantage  on  a  large 
scale.  At  Apothecaries'  Hall,  where  the  operation  is  performed  in  this  way,  the 
apparatus  employed  is  thus  described  by  Mr.  Brande.  It  "  consists  of  a  leaden 
still,  heated  by  means  of  high-pressure  steam  carried  through  it  in  a  contorted 
leaden  pipe.  A  tube  enters  the  upper  part  of  the  still  for  the  purpose  of  suffering 
alcohol  gradually  to  run  into  the  acid.  The  still-head  is  of  pewter,  and  is  con- 
nected, by  about  six  feet  of  tin  pipe,  with  a  very  capacious  condensing  apparatus, 
duly  cooled  by  a  current  of  water.  The  receivers  are  of  pewter,  with  glass  lids, 
and  have  a  side  tube  to  connect  them  with  the  delivering  end  of  the  condensing 
pipe."  (^Manual  of  Chemistry,  edition  of  1848.)  For  an  account  of  the  apparatus 
used  in  the  U.  S.  Naval  Laboratory  for  obtaining  ether  by  steam  on  a  large  scale, 
see  nn  article  by  E.  R.  Squibb,  M.D.,  contained  in  A.  J.  P.  for  Sept.  1856. 

Properties  of  OfScinal  Ether.  "  The  properties  of  Ether  are  given  under 
Stronger  Ether  (see  ^Ether  Fortior).  It  dissolves  in  about  five  times  its  volume  of 
water.  Tested,  as  directed  under  Stronger  Ether,  the  reaction  should  be  neutral ; 
on  evaporation  it  should  leave  no  fixed  residue,  and  the  last  portion  should  have 
not  more  than  a  very  slight  foreign  odor ;  a  volume  of  10  C.c,  upon  agitation 
with  an  equal  volume  of  glycerin,  should  not  be  reduced  to  less  than  75  C.c." 
U.  S.  Notwithstanding  the  officinal  directions  for  purifying  ether,  it  is  not  abso- 
lutely pure  as  obtained  by  either  of  the  formulas  here  given.  Both  contain  a 
considerable  portion  of  alcohol,  the  U.  S.  about  26  per  cent.,  or,  according  to  Dr. 
Squibb.  25  per  cent,  of  88  per  cent,  alcohol,  the  British,  according  to  the  Phar- 
macopoeia, 8  per  cent,  of  alcohol  by  measure.  In  both,  there  is  a  little  of  the  light 
oil  of  wine.  They  should,  however,  be  free  from  various  impurities,  which  are  too 
ol'ten  found  in  commercial  ether,  the  result  of  careless  operation,  or  the  employ- 
ment of  imperfect  processes.  As  both  Pharmacopoeias  give  special  directions  for 
the  purification  of  ether,  we  shall  postpone  an  account  of  the  chemical  and  remedial 
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properties  of  the  medicine  till  the  pure  preparation  is  treated  of.  (See  jEther 
Fortifjr.)  In  the  mean  time,  it  will  be  proper  to  indicate  the  means  of  determin- 
ing the  purity  of  the  proper  officinal  ethers.  Commercial  ether  varies  in  sp.  ,<:r. 
from  0*733  to  0*765.  The  impurities  found  in  it  are  excess  of  alcohol,  water,  sul- 
phurous and  other  acids,  heavy  oil  of  wine,  and  various  fixed  substances. 

The  U.  S.  ether  should  have  the  sp.  gr.  0*750,  and,  if  heavier  than  this,  must  contain 
too  much  alcohol  or  water.  When  shaken  with  an  equal  bulk  of  water  it  should 
not  lose  more  than  from  one-fifth  to  one-fourth  of  its  volume.  The  statement  that 
water  takes  up  only  one-tenth  has  been  shown  by  Dr.  Squibb  to  be  erroneous. 
If  it  take  up  more  than  one- fourth,  the  ether  must  contain  too  much  of  alcohol  or 
of  water,  or  both.  If  the  alcohol  be  in  excess,  it  may  be  removed  by  agitating  the 
liquid  with  twice  its  bulk  of  water,  which  unites  with  the  alcohol,  forming  a  heavier 
stratum,  from  which  the  ether  may  be  poured  off.  The  ether,  however,  takes  up 
about  one-tenth  of  water,  which  may  be  removed  by  agitation  with  freshly  burned 
lime,  and  subsequent  distillation.  An  easy  method  for  detecting  and  measuring 
any  alcohol  present  in  ether,  was  given  by  the  Edinburgh  College ;  namely,  to  agi- 
tate it,  in  a  minim  measure,  witli  half  its  volume  of  a  concentrated  solution  of 
chloride  of  calcium.  This  will  remove  the  alcohol ;  and  the  reduction  of  the  vol- 
ume of  the  ether,  when  it  rises  to  the  surface,  will  indicate  the  amount.  The  use 
of  glycerin  to  separate  the  alcohol  and  water  is  for  the  first*ime  officinal.  Heavy 
oil  of  wine  may  be  discovered  by  the  ether  becoming  milky  upon  being  mixed  with 
water.  If  the  ether  is  pure,  it  wholly  evaporates  in  the  air,  leaving  no  solid  resi- 
due. All  non-volatile  impurities  are  thus  detected.  It  should  not  redden  litmus, 
showing  the  absence  of  acids.  The  point  of  ebullition  is  also  an  indication  of  the 
strength  of  the  ether.  When  evaporating  from  bibulous  paper,  it  should  offer  only 
a  slight  degree  of  foreign  odor,  aromatic  and  free  from  pungency,  and  should  leave 
the  paper,  when  dry,  nearly  or  quite  odorless.  This  test  proves  the  absence  of  vol- 
atile impurities,  except  a  slight  and  not  inadmissible  proportion  of  light  oil  of  wine. 
(^Squibb?) 

"  Ether  should  be  preserved  in  well-stopped  bottles,  or  in  soldered  tins,  in  a  cool 
place  remote  from  lights  and  fire."    U.  S. 

The  British  ether  should  have  the  sp.  gr.  0*735.  Fifty  measures,  agitated  with 
an  equal  volume  of  water,  are  reduced  to  45  by  an  absorption  of  10  per  cent.  It 
boils  below  105°.  It  is,  therefore,  considerably  stronger  than  the  U.  S.  ether.  lu 
other  respects  it  should  answer  to  the  tests  above  given. 

Officinal  ether  may  answer  for  external  application,  and  may  even  be  given  by 
the  mouth,  yet  for  purposes  of  inhalation  it  is  scarcely  fitted  without  further  puri- 
fication. 

Pharm.  Uses.  In  preparing  Acidum  Tannicum ;  Ceratum  Sabinae,  Extractum 
Ergotae  Liquidum,  Br.;  Extract.  Filicis  Liquid.,  Br.;  Extract.  Mezerii  >^the- 
reum,  Br.;  Extract.  Slramonii,  Br.;  Oleoresina  Capsici,  U.  S.;  Oleoresina  Cu- 
bebae,  U.  S.;  Oleoresina  Filicis,  U.  S.;  Oleoresina  Lupulinae,  U.  S.;  Oleoresina 
Piperis,  d.  S.;  Oleoresina  Zingiberis,  U.  S.;  Tinctura  Opii  Deodorata,  U.S. 

Off.  Prep,  ^iher  Purus,  Br.;  CoUodium,  Br.;  Liquor  Epispasticus,  Br.;  Spir- 
itus  ^theris,  Br. 

MYYiER  ACETICUS.    U.  S.  Acetic  Ether.  Acetate  of  Ethyl. 

C2H5,  C2H3O2 ;  88.  (^THEB  A-gfiri-CtJS.)  C4H5O,  C4H3O3;   88. 

Naphtha  Acete;  Ethyl  Acetate;  Ether  ac6tique,  Naphte  ac6tique,  Fr.;  Essigaether,  Essig- 
Baphtha,  G. 

Preparation.  This  newly  officinal  ether  may  be  formed  by  several  processes,  the 
chief  of  which  are  the  following.  1.  Mix  100  parts  of  alcohol  (sp.  gr.  0-83)  with 
63  parts  of  concentrated  acetic  acid,  and  17  parts  of  strong  sulphuric  acid,  and  distil 
125  parts  into  a  receiver,  kept  cold  with  wet  cloths.  2.  Distil  to  dryness  a  mix- 
ture of  three  parts  of  acetate  of  sodium,  three  of  alcohol,  and  two  of  sulphuric  acid. 
mix  the  distilled  product  with  one-fifth  of  sulphuric  acid,  and  distil  a  second  time  tin 
amount  of  ether  equal  to  the  alcohol  employed.  3.  Distil  two  parts  of  effloresced 
acetate  of  lead  with  one  part  of  alcohol,  and  a  little  more  than  one  part  of  sulphuric 
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acid.  Id  the  last  two  processes,  the  acetic  acid  is  set  free  by  the  action  of  the  sulphu- 
ric acid  on  the  acetate  employed.  J.  A.  Pabst  has  devised  a  process  for  acetic  ether 
in  imitation  of  that  for  the  preparation  of  common  ether.  50  C.c.  of  sulphuric  acid 
and  the  same  quantity  of  alcohol  are  heated  together  in  a  retort  to  140°  C.  (284°  F.), 
and  then  a  mixture  of  one  litre  of  96  per  cent,  alcohol  and  one  litre  acetic  acid  (93 
per  cent.)  is  allowed  to  flow  in  slowly.  At  first  some  ethyl  ether  goes  over,  and  then 
a  liquid  which  contains,  with  considerable  uniformity,  85  per  cent,  acetic  ether.  The 
reaction  takes  place  between  130°  C.  (266°  F.)  and  135°  C  (275°  F.)  ;  at  145°  C. 
(293°  F.)  some  sulphurous  acid  is  produced.  The  yield  is  about  1350  grammes,  or 
78  per  cent.,  which  is  90  per  cent,  of  the  theoretical  amount.  With  reference  to 
the  solubility  of  acetic  ether  in  saturated  calcium  chloride  solution,  it  is  to  be  re- 
marked that  pure  acetic  ether  is  not  dissolved,  although  it  is  if  mixed  with  90  per  cent, 
alcohol.  One  volume  acetic  ether,  one  volume  alcohol,  and  two  volumes  calcium 
chloride  solution  give  a  homogeneous  liquid.  The  methyl  acetic  ether  can  be  pre- 
pared exactly  as  the  ethyl  compound,  but  in  the  attempt  to  prepare  the  amyl  acetic 
ether  in  an  analogous  manner  side  reactions  were  found  to  interfere.  In  order  to 
study  the  proportional  power  of  combination  possessed  by  the  two  alcohols,  Mr. 
Pabst  allowed  a  mixture  of  100  C.c.  methyl  alcohol  and  100  C.c.  acetic  acid  to 
flow  into  a  mixture  of  50  C.c.  sulphuric  acid  and  50  C.c.  ethyl  alcohol.  The  first 
distillates  contained  essentially  methyl  acetate  and  the  latter  pure  ethyl  acetate.  In 
the  flask  were  found  remaining  nearly  equal  amounts  of  sulphuric  and  ethyl  sul- 
phuric acids,  and  in  addition  alcohol,  acetic  acid,  and  some  residual  ethyl  acetate. 
{Bull.  Soc.  Cfilm.,  vol.  xxxiii.  pp.  350,  351 ;  A.  J.  R,  1880.) 

"  A  transparent  and  colorless  liquid,  of  a  strong,  fragrant,  ethereal,  and  somewhat 
acetous  odor,  a  refreshing  taste,  and  neutral  action.  Soluble,  in  all  proportions,  in 
alcohol,  ether,  and  chloroform,  and  in  about  17  parts  of  water.  Sp.  gr.  0'889  to 
0-897.  It  boils  at  about  76°  C.  (168.8°  F.).  It  is  inflammable,  burning  with  a  bluish 
yellow  flame,  and  acetous  odor.  Acetic  Ether  should  not  change  the  color  of  blue 
litmus  paper  previously  moistened  with  water,  nor  leave  any  fixed  residue  upon 
evaporation.  When  10  C.c.  are  agitated  with  an  equal  volume  of  water,  in  a  grad- 
uated test-tube,  the  upper,  ethereal  layer,  after  its  separation,  should  not  measure 
less  than  9  C.c."  U.  S.     It  should  be  kept  away  from  lights  or  fire. 

Medical  Properties  and  Uses.  Acetic  ether  is  occasionally  used  in  medicine 
as  a  stimulant  and  antispasmodic.  Its  action  upon  the  system  is  probably  very  sim- 
ilar to  that  of  ether;  but  as  it  is  less  volatile  it  is  less  rapidly  absorbed  and  elimi- 
nated, and  consequently  is  much  less  prompt  and  fugacious  in  its  influence  than  is 
ether.  It  is  locally  irritating.  It  has  been  found  by  Dr.  H.  C.  Wood  to  be  capa- 
ble of  being  used  as  an  anaesthetic,  but  is  too  slow  in  its  action  for  practical  pur- 
poses. The  dose  by  the  mouth  is  from  fifteen  to  thirty  drops  (0-9-1-9  C.c),  suffi- 
ciently diluted  with  water.  It  is  sometimes  employed  externally,  by  friction,  as  a 
resolvent,  and  for  rheumatic  pains. 

Off.  Piep.  Spiritus  Odoratus,  U.  S.;  Tinctura  Ferri  Acetatis,  U.  S. 

^THER  FORTIOR.   fJ./S^.     Stronger  Ether. 

(^'THEB  FOB'TI-OB.) 

"  A  liquid  composed  of  about  94  per  cent,  of  Ethyl  Oxide  [(C^Hs^O ;  74 — 
C^HjO ;  37]  and  about  6  per  cent,  of  Alcohol  containing  a  little  Water.  Sp.  ur. 
not  higher  than  0725  at  15°  C.  (59°  F.),  or  0-716  at  25°  C.  (77°  F.)."  U.S. 
"  Ether.  C.H.O  or  C,Hj,0,  free  from  alcohol  or  water."  Br. 

Preparation.  As  in  the  case  of  ether,  no  process  is  given  for  the  preparation 
of  stronger  ether  in  the  present  U.  S.  Pharmacopoeia.* 

.Ether  Purus,  Br.;  Pure  Ether ;  Ether  hydrique  pur,  Fr.;  Reiner  ^ther,  0. 

*  "The  following  is  the  process  of  U.  S.  P.  1870.  "Take  of  Ether,  Water,  each,  three  pint* ; 
Chloride  of  Calcium,  in  fine  powder.  Lime,  in  fine  powder,  each,  a  troyounce.  Shake  the  Ether 
and  the  Water  thoroughly  together,  and  when  the  Water  has  subsided,  separate  the  supernatant 
ether.  Agitate  this  well  with  the  Chloride  of  Calcium  and  the  Lime  in  a  well-stopped  bottle,  and 
allow  the  mixture  to  stand  for  twenty-four  hours.  Then  decant  the  Ether  into  a  retort,  and, 
having  adapted  thereto  a  Liebig's  condenser,  distil  a  pint  and  a  half  of  Stronger  Ether  into  a  re- 
ceiver refrigerated  with  ice-cold  water.  Lastly,  keep  the  liquid  in  a  well-stopped  bottle.  By  con- 
tinuing the  distillation,  a  portion  of  weaker  ether  may  be  obtained."   U.  S. 
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"  Take  of  Ether,  Distilled  Water,  of  each,  two  pints  [Imperial  measure] ;  Lime, 
recently  burned,  a  quarter  of  an  ounce  [avoirdupois];  Chloride  of  Calcium, /our 
ounces  [av.].  Put  the  Ether  with  one  pint  [Imp.  meas.]  of  the  Water  into  a 
bottle,  and  shake  them  together ;  allow  them  to  remain  at  rest  for  a  few  minutes, 
and,  when  the  two  liquids  have  separated,  decant  oflF  the  supernatant  ether.  Mix 
this  with  the  remainder  of  the  Water,  and  again,  after  separation,  decant  as  before. 
Put  now  the  washed  ether,  together  with  the  Lime  and  Chloride  of  Calcium,  into 
a  retort  to  which  a  receiver  is  closely  attached,  let  them  stand  for  24  hours,  then 
distil  with  the  aid  of  a  gentle  heat.     Sp.  gr.  not  exceeding  0-720."  Br. 

The  formulas  of  1870  are  essentially  the  same;  the  U.S.  limiting  the  amount 
distilled  by  the  measure,  the  British  by  the  sp.  gr.  The  ether  is  first  shaken 
with  the  water,  in  order  that  the  latter,  by  its  superior  affinity  for  alcohol,  may  take 
it  from  the  former;  and  afterwards  with  the  chloride  of  calcium  and  lime,  to  sepa- 
rate from  the  ether  the  water  with  which  it  has  itself  united  in  the  first  step  of  the 
process.  Of  course,  the  lime,  for  this  purpose,  must  be  in  its  freshly  calcined  state, 
so  that  it  may  have  had  no  opportunity  to  absorb  water  from  the  air.  The  subse- 
quent distillation  is  intended  still  further  to  strengthen  the  ether,  the  less  volatile 
liquids  being  left  in  the  retort.  The  lime  answers  the  further  purpose  of  neutralizing 
any  sulphurous  or  other  acid  which  the  ether  may  have  happened  to  contain.  The 
weaker  ether  obtained  at  the  end  of  the  process  may  be  kept  for  subsequent  purifi- 
cation. It  will  be  noticed  that  this  separate  process  accomplishes  more  perfectly 
what  is  eifected  by  the  British  formula  for  ether. 

Even  thus  prepared,  however,  the  ether,  though  sufficiently  pure  for  all  pharraa- 
coutical  or  remedial  purposes,  is  not  absolutely  pure,  still  containing  a  little  alcohol. 
To  meet  the  intentions  of  the  U.  S.  process,  it  must  have  the  sp.  gr.  0725  (0720, 
Br.). 

Properties.  "  A  thin  and  very  diffusive,  clear,  and  colorless  liquid,  of  a  re- 
freshing characteristic  odor,  a  burning  and  sweetish  taste,  with  a  slightly  bitter 
after-taste,  and  a  neutral  reaction.  It  is  soluble,  in  all  proportions,  in  alcohol, 
chloroform,  benzol,  benzin,  fixed,  and  volatile  oils,  and  dissolves  in  eight  times  its 
volume  of  water  at  15°  C.  (59°  F.).  It  boils  at  37°  C.  (98-6°  F  ).  Ether  is 
liighly  inflammable,  and  its  vapor,  when  mixed  with  air  and  ignited,  explodes 
violently.  If  a  piece  of  pale  blue  litmus  paper  moistened  with  water  be  immersed 
ten  minutes  in  a  portion  of  the  Ether,  the  color  should  not  change.  On  evaporating 
at  least  50  C.c.  in  a  glass  vessel,  no  fixed  residue  should  appear,  and,  on  evaporating 
a  portion  dropped  upon  blotting  paper  no  foreign  odor  should  be  developed.  When 
10  C.c.  are  agitated  with  an  equal  volume  of  glycerin  in  a  graduated  test-tube,  the 
Ether  layer,  when  fully  separated,  should  not  measure  less  than  86  C.c.  It  should 
boil  actively,  in  a  test-tube  half  filled  with  it  and  held  a  short  time  in  the  hand,  on 
the  addition  of  small  pieces  of  broken  glass.  It  should  be  preserved  in  well-stopped 
bottles,  or  in  soldered  tins  in  a  cool  place  remote  from  lights  or  fires."     U.  S. 

Its  extreme  volatility  causes  it  to  evaporate  speedily  in  the  open  air,  with  the 
production  of  considerable  cold.  Its  inflammability  is  very  great,  and  the  pro- 
ducts of  its  combustion  are  water  and  carbonic  acid.  In  consequence  of  this 
property  the  greatest  care  should  be  used  not  to  bring  it  in  the  vicinity  of  flame, 
as,  for  example,  a  lighted  candle.  One  of  the  great  advantages  of  using  steam 
as  the  source  of  heat  is  that  it  obviates,  in  a  great  measure,  the  danger  of  its  acci- 
dental inflammation.  When  too  long  kept  it  undergoes  decomposition,  and  is  con- 
verted in  part  into  acetic  acid.  It  dissolves  iodine  and  bromine  freely,  and  sul- 
phur and  phosphorus  sparingly.  Its  power  to  dissolve  corrosive  sublimate  makes 
it  a  useful  agent  in  the  manipulations  for  detecting  that  poison.  It  is  also  a  solvent 
of  volatile  and  fixed  oils,  many  resins  and  balsams,  tannic  acid,  caoutchouc,  and 
most  of  the  organic  vegetable  alkalies.  It  does  not  dissolve  potassa  and  soda,  in 
which  respect  it  difiiers  from  alcohol.  It  was  formerly  believed  that  when  water 
dissolves  more  than  a  tenth  of  its  volume,  the  ether  is  shown  to  contain  an  undue 
quantity  of  water  or  alcohol,  or  of  both  ;  but  according  to  Dr.  Squibb  this  is  not 
correct,  water  readily  taking  up  one-fourth  of  its  volume  of  ether.  Ether  unites 
in  all  proportions  with  alcohol.     According  to  Prof.  R.  Boettger,  water  may  be 
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detected  in  ether  by  agitating  the  suspected  liquid  with  bisulphide  of  carbon ;  if 
■water  be  present  the  mixture  becomes  milky  and  turbid,  otherwise  it  remains  clear. 
A  small  piece  of  hydrate  of  potassium  immersed  in  ether  becomes  coated  with  a 
yellowish  film  and  imparts  a  yellowish  color  to  the  liquid,  after  standing  twenty- 
fnur  hours,  if  any  alcohol  be  present.  (^4.  J.  P.,  1872.)  Stefanelli  {Ber.  d.  Chem. 
Ges.,  8,  439)  proposes  to  shake  ether  with  a  small  fragment  of  anilin-violet,  which 
does  not  impart  color  to  ether  free  from  alcohol.  One  per  cent,  of  alcohol  may  be 
thus  detected. 

On  filtering  an  ethereal  liquid  with  free  access  of  air,  a  frost-like  congelation  is 
observed  on  the  upper  part  of  the  filter,  its  appearance  and  quantity  depending 
upon  the  temperature  and  the  hygrometric  state  of  the  atmosphere.  Tanret  has 
collected  some  of  this  hydrate  of  ether,  and  found  that  after  it  had  been  completely 
freed  from  ether  by  strongly  blowing  upon  it,  it  had  the  temperature  3-5°  C. 
(257°  F.),  and  on  fusion  yielded  17  to  18  parts  of  water  for  37  of  ether;  the 
formula  (aH.\0.2H,0  requires  18  parts.  (A.  J.  P..  1878.) 

Composition  and  Theory  of  its  Production.  The  empirical  formula  of  ether 
is  C^Hj^O,  and  this  is  the  result  both  of  analysis  and  a  determination  of  its  vapor 
density,  whereby  the  molecular  weight  is  established.  This  formula,  however,  is 
better  understood  when  we  examine  the  conditions  of  its  formation.  Ether  is  then 
found  to  be  the  oxide  of  ethyl  (CjHj).  This  is  the  group  which  gives  character  to 
common  alcohol  and  all  its  salts,  whether  with  organic  or  inorganic  acids.  The 
group  C.Hj  acts  as  a  monad  radical,  and  common  alcohol  is  its  hydrate,  CjH^.OH. 
Its  oxide  then  would  be  (C,Hj)jO,  and  all  the  reactions  by  which  ether  is  produced 
show  it  to  be  this  oxide.  It  is  commonly  formed  from  common  alcohol  (ethyl 
hydrate)  by  the  action  of  sulphuric  acid,  accordinc:  to  the  foliowins  reactions : 

C,H3,0H  -f  SO,,OH,OH  =  SO,,OH,OC,H.  +  H,6h  ; 
that  is,  alcohol  reacting  with  sulphuric  acid  yields  ethyl-sulphuric  acid  (sulphovinic 
acid)  and  water.     In  the  presence  of  an  excess  of  alcohol  and  at  the  proper  tem- 
perature the  ethyl-sulphuric  acid  then  reacts  with  another  molecule  of  alcohol  as 
follows : 

C,H,.OH  +  SO,.OH,OC,H,  =  C^FI^.OC^H,  +  SO,,OH,OH, 
whereby  ethyl  oxide  (ether)  is  formed,  and  sulphuric  acid  is  regenerated.    These  reac- 
tions take  place  best  at  a  temperature  of  about  1-40°  C.  (284°  F.),  and  if  the  mixture 
iu  the  flask  is  kept  at  this  temperature  a  steady  stream  of  alcohol  can  be  converted 
into  ether,  whence  the  process  has  been  called  "  the  continuous  etherification  process." 

Medical  Properties  and  Uses.  The  chief  use  of  ether  in  medicine  is  as  an 
anaesthetic ;  although  when  taken  into  the  stomach,  it  is  absorbed  and  exerts  its 
narcotic  powers.  Locally  applied  it  acts  at  first  as  a  stimulant  and  afterwards  as  a 
narcotic.  If  it  be  on  an  exposed  surface  its  evaporation  occurs  so  rapidly  as  to  mask 
by  refrigeration  the  direct  action  of  ether.  It  was  at  one  time  employed  for  freezing 
parts  about  to  be  operated  upon,  but  has  been  superseded  by  the  more  volatile  and 
cheaper  petroleum  products.  It  is  frequently  employed  in  nausea  dependent  upon 
gastric  depression,  and  also  in  flatulent  or  even  biliary  colic  ;  it  is  sometimes  effective 
in  gastrodynia,  in  neuralgia  of  the  gums,  earache,  etc.  When  applied  locall}'  its 
evaporation  should  be  prevented  if  possible.  When  ether  is  taken  into  the  general 
system  it  produces  an  increase  of  the  force  and  frequency  of  the  pulse,  which 
appears  to  be  due  to  a  stimulant  action  both  upon  the  heart  and  vaso-motor  system. 
The  augmentation  of  the  force  of  the  circulation  is  remarkably  well  maintained  even 
during  profound  etherization,  and  after  death  from  ether  poisoning  the  heart  is 
usually,  if  not  always,  found  to  be  beating.  When  the  drug  causes  a  fatal  result, 
it  is  almost  always  by  paralyzing  the  centres  of  respiration.  In  sufficient  amount 
ether  acts  powerfully  as  a  narcotic,  suspending  consciousness  and  also  lessening 
reflex  activity.  In  some  subjects  there  is  a  stage  of  etherization  in  which  sensi- 
bility is  destroyed,  although  consciousness  is  preserved.  The  influence  of  ether  upon 
the  nervous  system  is  a  direct  one,  and  the  usual  order  of  the  involvement  of  the 
nerve  centres  as  shown  by  Flourens  is :  first  the  cerebrum,  next  the  sensory  centres 
('f  the  cord,  next  the  motor  centres  of  the  cord,  next  the  sensory  centres  of  the  me- 
dulla, and  finally  the  motor  centres  (including  that  of  respiration)  of  the  medulla. 
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For  external  use,  the  unrectified  ether  is  suflBciently  pure.  The  internal  dose  of 
ether  is  from  fifty  drops  to  a  teaspoonful,  to  be  repeated  frequently  when  the  full 
eflfect  of  the  remedy  is  desired.  It  may  be  given  in  capsules,  or  simply  floating  upon 
the  surface  of  ice-cold  water  or  incorporated  in  an  aqueous  mixture,  to  be  made  by 
first  rubbing  it  up  with  spermaceti,  employed  in  the  proportion  of  two  grains  for 
each  fluidrachm  of  the  ether. 

A  syrup  of  ether  is  directed  by  the  French  Codex.  MM.  J.  Regnault  and 
Adrian,  after  a  thorough  investigation  of  the  solubility  of  ether  in  solutions  of 
sugar,  offer  the  following  formula.  Take  of  sugar  440  parts,  distilled  water  490 
parts,  alcohol  at  90°  50  parts,  pure  ether  20  parts.  Put  into  a  bottle,  shake,  and 
preserve.  The  whole  of  this  might  be  given  at  a  dose,  if  the  parts  taken  are 
represented  by  grains. 

O'psules  of  ether,  also  called  pearls  of  ether,  are  inodorous,  will  keep  for  a  year 
at  least  without  loss,  and  furnish  the  means  of  introducing  ether  into  the  stomach 
without  irritating  the  mouth  and  throat.  In  a  few  seconds  after  they  arrive  in  the 
stomach,  they  burst  and  diff'use  their  effects  with  singular  rapidity.  Analogous 
effects  are  produced  when  they  are  introduced  into  the  rectum  or  vagina.  Ether 
may  be  gelatinized  by  the  process  of  M.  Grimault.  This  consists  in  briskly  shak- 
ing, in  a  stoppered  bottle,  four  measures  of  ether,  free  from  alcohol  and  acid,  with 
one  measure  of  white  of  egg.  Gelatinized  ether  is  an  opaline  trembling  jelly, 
which  may  be  spread  with  the  greatest  facility.  It  may  be  used  as  a  local  anaes- 
thetic, applied  to  the  seat  of  *pain,  spread  on  linen,  and  covered  with  a  piece  of 
cloth  or  of  sheet  caoutchouc.  Gelatinized  ether  will  not  keep,  but  must  be  pre- 
pared at  the  time  it  is  wanted. 

Etherization.  P]ther  may  be  exhibited  by  inhalation.  Many  years  ago,  its  use 
in  this  w:iy  was  proposed  by  Drs.  Beddoes,  Pearson,  and  Thornton,  of  England,  in 
certain  diseases  of  the  lungs.  As  early  as  1805,  the  late  Dr.  Warren,  of  Boston, 
employed  ethereal  inhalation  to  relieve  the  distress  attending  the  last  stage  of  pul- 
monary inflammation.  About  the  year  1812,  in  Philadelphia,  at  a  time  when  the 
nitrous  oxide  was  the  subject  of  popular  lectures,  the  vapor  of  ether  was  frequently 
breathed  from  a  bladder  for  experiment  or  diversion  ;  and  its  effects  in  producing 
transient  intoxication,  analogous  to  that  caused  by  the  nitrous  oxide,  were  observed. 
It  was  not,  however,  until  October,  1846,  that  attention  was  particularly  drawn  to 
ethereal  inhalation  as  a  remedy  for  pain.  In  that  month.  Dr.  Warren,  of  Boston, 
was  applied  to  by  Dr.  W.  T.  G.  Morton,  dentist  of  that  city,  to  ascertain  by  trial 
whether  an  agent  which  he  had  successfully  employed  to  render  painless  the 
extracting  of  teeth  would  be  equally  successful  in  preventing  the  pain  of  surgical 
operations.  This  agent  was  the  vapor  of  ether.  Dr.  Warren  acceded  to  this  re- 
quest, and  shortly  afterwards,  at  the  Massachusetts  General  Hospital,  performed  a 
severe  operation,  without  pain  to  the  patient,  under  the  influence  of  ether,  admin- 
istered by  Dr.  Morton.  A  few  days  subsequently.  Dr.  C.  T.  Jackson,  of  Boston, 
in  conversation  with  Dr.  Warren,  claimed  to  have  first  made  known  to  Dr.  Morton 
the  use  of  ethereal  vapor  for  the  prevention  of  pain  in  dental  operations. 

From  this  beginning,  the  employment  of  ether  by  inhalation  for  the  prevention 
and  removal  of  pain  has  spread  throughout  the  civilized  world.  The  effect  pro- 
duced, called  etherization,  is  usefully  resorted  to  in  all  severe  operations,  not  merely 
for  the  prevention  of  pain,  but  also  of  the  shock  which  the  system  would  otherwise 
suffer  as  a  consequence  of  the  pain,  and  also  as  a  means  of  producing  muscular 
relaxation  in  dislocation,  strangulated  hernias,  etc.  It  has  been  employed  for  the 
detection  of  feigned  diseases,  by  suspending  the  operation  of  the  will ;  in  neuralgia, 
biliary  or  renal  colic,  dysmenorrhcea,  etc.,  as  a  palliative ;  in  tetanus,  and  in  the 
spasms  produced  by  an  overdose  of  strychnia,  as  an  antispasmodic ;  and  in  asthma 
and  chronic  bronchitis,  as  an  antispasmodic  expectorant.  In  midwifery  it  is  ex- 
tensively employed;  and,  while  it  does  not  seem  materially  to  interfere  with  the  due 
contraction  of  the  uterus,  it  promotes  the  relaxation  and  lubricating  secretions  of 
the  soft  parts.     In  vivisections,  humanity  calls  for  the  use  of  it  as  an  anfesthetic. 

Ethereal  vapor  is  most  conveniently  inhaled  through  a  soft  sponge,  hollowed  out 
on  one  side  to  receive  the  projection  of  the  nose,  and  saturated  with  ether  of  ilie 
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purest  quality.  The  sponge,  thus  prepared,  is  applied  over  the  nostrils,  through 
which  the  inhalation  should  be  made  in  preference  to  the  mouth.  When  the  inha- 
lation is  thus  conducted  through  a  sponge,  the  ethereal  vapor  is  copiously  mixed 
with  air,  and  there  is  no  fear  of  inducing  asphyxia.  At  first  a  short  cotgh  is  gen- 
erally produced,  but  this  soon  disappears ;  and,  after  the  lapse  of  from  two  to  five 
minutes,  and  the  expenditure  of  about  two  fluidounces  of  ether,  the  quantity  being 
very  variable  in  different  cases,  the  patient  becomes  insensible,  and  appears  as  if  in 
a  deep,  almost  apoplectic  sleep.  The  usual  signs  of  the  full  eficct  of  the  ether  are 
the  closure  of  the  eyelids,  muscular  relaxation,  and  inability  to  answer  questions. 
During  the  whole  process  of  etherization,  the  fingers  should  be  kept  on  ihe  pulse; 
and,  if  it  become  feeble,  or  very  slow,  or  very  rapid,  the  sponge  should  be  removed 
until  the  circulation  improves.  At  first  there  is  redness,  afterwards  paleness  of  the 
face  and  neck,  succeeded  by  cold  perspirations.  The  danger  in  etherization  is  very 
rarely,  if  ever,  through  failure  of  the  circulation,  but  by  arrest  of  the  respiration, 
and  the  state  of  the  latter  function  should  be  closely  watched ;  should  it  become 
very  slow,  or  shallow,  or  irregular,  the  anaesthetic  should  be  withdrawn,  and,  if  neces- 
sary, appropriate  measures  of  relief  adopted.  This  is  the  mode  of  proceeding  in  surgical 
operations ;  in  midwifery  cases,  partial  etherization  is  often  suflScient.  One  of  the  draw- 
backs to  the  use  of  ether  is  that  vomiting  is  very  apt  to  occur  and  be  severe  during 
the  recovery  from  the  narcosis.  To  lessen  the  gastric  disturbance  as  much  as  possi- 
ble, no  food  should  be  allowed  for  some  hours  before  etherization,  and  a  moderate  dose 
of  brandy  or  whisky  should  be  administered  at  the  beginning  of  the  latter  process.  In 
a  few  instances  etherization  has  produced  alarming  remote  effects.  Dr.  F.  D.  Lente 
has  reported  three  cases  of  this  kind.  (New  York  Joiirn.  of  Med.,  Nov.  1856.) 
Sometimes  death  has  ensued ;  but  the  instances  are  extremely  rare  in  wbieh 
a  fatal  result  could  be  clearly  traced  to  the  direct  influence  of  ether. 

Fharm.  Uses.  Digitalinum,  Br.;  Oleoresina,  U.  S. 

Off.  Prep.  CoUodium,  U.  S.;  Collodium  cum  Cantharide,  U.  S.;  Oleum  ^Ethe- 
reum,  U.  >S'.;  Spiritus  ^Etheris,  U.  S.;  Spiritus  ^Etheris  Compositus,  U.  S. 

ALCOHOL.  U.S.    Alcohol. 

(Xl'co-h5l.) 
*'  A  liquid,  composed  of  91  per  cent,  by  weight  (94  per  cent  by  volume)  of  Ethyl 
Alcohol  [C.Hj.HO  ;  46  —  C^H.O.HO  ;  46],  and  9  per  cent,  by  weight  (G  per  cent, 
by  volume)  of  Water.  Sp.  gr.  0-820  at  15-6°  C.  (60°  F.),  and  0812  at  25°  C. 
(77°  F.).  Alcohol  should  be  preserved  in  well-closed  vessels,  in  a  cool  place,  re- 
mote from  lights  or  fire."  I/.  S.  "Alcohol,  C^HgO,,  with  16  per  cent,  of  water, 
of  the  sp.  gr.  0-838."  Br. 

Spiritus  Bectificatas,  lir..  Rectified  Spirit;  Spiritus,  P.G.;  Spiritus  Vini  Rectificatissimns, 
Alcohol  Vini;  Spirit  of  Wine;  Aicool,  E8j)rit  de  Vin,  Fr.;  Rectificirter  Weingeist,  (7.y  Alcoole, 
Aquavite  rectificata,  It.;  Alcohol,  Espiritu  rectificado  de  Vino,  Sp. 

ALCOHOL  DILUTUM.   U.S.     Diluted  Alcohol, 

(Sl'co-hOl  DI-LC'TCM.) 

"  A  liquid  composed  of  45-5  per  cent,  by  weight  (53  per  cent,  by  volume)  of 
Ethyl  Alcohol  and  54-5  per  cent,  by  weight  (47  per  cent,  bv  volume)  of  Water. 
Sp.  gr.  0-928  at  15-6°  C.  (60°  F.)  and  0-920  at  25°  C.  (77°  F.)."  U.  S.  "  Made 
by  mixing  five  pints  of  Rectified  Spirit  with  three  pints  of  Distilled  Water.  Sp. 
gr.  0-920."  Br. 

Spiritus  Tenuior,  7?r.,  Proof  Spirit;  Spiritus  Dilntns,  P.  G.;  Spiritus  Vini  Rectifieatus:  Ai- 
cool diiue,  Fr.;  Verdiinnter  Spiritus,  G. 

From  the  titles  and  definitions  above  given,  which  include  all  the  forms  of  alcohol 
recognized  by  the  U.  S.  and  Br.  Pharmacopoeias,  it  will  be  perceived  that  there  are 
two  ofiicinal  strengths  of  Alcohol,  those  being  considered  the  same  which  approach 
nearly  in  specific  gravity  and  are  employed  for  similar  purposes. 

In  the  present  U.  S.  Pharmacopoeia,  1880,  the  title  Alcohol  now  means  a  spirit  of  the 
sp.  gr.  0-820;  this  replaces  both  the  Alcohol  For  fins  (stronger  alcohol,  sp.  gr.  0817), 
and  the  Alcohol  (sp.  gr.  0-835)  of  the  Pharmacopoeia  of  1870.  This  change  is  un- 
doubtedly a  wise  one,  as  the  use  of  two  comparatively  strong  alcohols  led  to  some 
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confusion  in  practice.  The  consolidation,  as  it  may  be  termed,  makes  officinal  an 
alcohol  as  strong  as  it  can  easily  be  obtained,  and  strong  enough  for  all  pharmaceu- 
tical purposes. 

Alcohol,  in  the  chemical  sense,  is  a  peculiar  liquid,  generated  for  the  most  part 
in  vegetable  juices  and  infusions  by  a  fermentation,  called  the  vinous  or  alcoholic. 
The  liquids  which  have  undergone  it  are  called  vinous  liquors,  and  are  of  various 
kinds.  Thus,  the  fermented  juice  of  the  grape  is  called  wine  ;  of  the  apple,  cider  ; 
and  the  fermented  infusion  of  malt,  beer. 

With  regard  to  the  nature  of  the  liquids  susceptible  of  the  vinous  fermentation, 
however  various  they  may  be  in  other  respects,  one  general  character  prevails;  that, 
namely,  of  containing  sugar  in  some  form  or  other.  It  is  found,  further,  that,  after 
they  have  undergone  the  vinous  fermentation,  the  sugar  they  contain  has  either 
wholly  or  in  part  disappeared  ;  and  it  was  long  believed  that  the  only  new  products 
are  alcohol  which  remains  in  the  liquid,  and  carbonic  acid  which  escapes  during 
the  process;  and  that  these,  when  taken  together,  are  equal  in  weight  to  the  sugar 
lost.  It  was  hence  inferred  that  sugar  is  the  subject-matter  of  the  changes  that 
occur  during  the  vinous  fermentation,  and  that  it  is  resolved  into  alcohol  and  car- 
bonic acid.  More  recently,  however,  it  has  been  shown  by  M.  Pasteur  that,  along 
with  alcohol  and  carbonic  acid,  glycerin  and  succinic  acid  are  generated  in  small 
amount,  and  that  the  process  is  not  so  simple  as  at  first  supposed.  Indeed,  a 
peculiar  alkaloid  is  said  to  have  been  detected  as  a  result  of  vinous  fermentation. 
(Oser,  Jonni.  de  Pharm.,  1868,  p.  80.) 

Sugar  will  not  undergo  the  vinous  fermentation  by  itself;  but  requires  to  be  dis- 
solved in  water,  subjected  to  the  influence  of  a  ferment,  and  kept  at  a  certain  tem- 
perature. Accordingly,  sugar,  water,  the  presence  of  a  ferment,  and  the  maintenance 
of  an  adequate  temperature  may  be  deemed  the  prerequisites  of  the  vinous  fermen- 
tation. The  water  acts  by  giving  fluidity,  and  the  ferment  and  temperature  by 
commencing  and  maintaining  the  chemical  changes.  The  precise  manner  in  which 
the  ferment  operates  has  not  been  positively  determined  ;  but  the  fermentative  change 
seems  to  be  intimately  connected  with  the  multiplication  of  a  microscopic  vegetable, 
torula  cerevisix.  Pcisteur  .has  shown  that  the  yesist  plant  lives  and  grows  at  the 
expense  of  the  sugar,  which  is  converted  partly  into  the  tissue  of  the  plant,  partly 
into  alcohol  and  other  products.  The  proper  temperature  for  conducting  the  vinous 
fermentation  ranges  from  15-5°  C.  to  32-2°  C.  (60°  to  90"  F.). 

Certain  vegetable  infusions,  as  those  of  potatoes  and  rice,  readily  undergo  vinous 
fermentation,  on  account  of  the  ease  with  which  their  starch  is  changed  into  sugar 
under  the  influence  of  certain  ferments.  Taking  the  formula  of  starch  as  (CgH,(,05)3, 
as  at  present  accepted,  it  is  first  changed  under  the  influence  of  dilute  acids  or  fer- 
ments according  to  the  reaction, 

(Cen,„0,)3  +  H,0  =  C,,H,0„  +  C,H,0„ 
and  these  products  are  both  changed  under  the  continued  action  of  the  same  agents 
into  a  glucose  sugar,  CgHj,Og,  which  is  then  fermentable : 
C,.;H,At  +  H,0  -  (C,H,A)2,  and 

The  intermediate  product,  CiaHsi^m  known  as  maltose  or  saccharose,  according  to 
the  conditions  of  its  formation,  is  not  directly  fermentable.  According  to  Berthelot, 
mannite,  glycerin,  and  similar  substances  may  be  made  to  ferment  by  contact,  for 
several  weeks,  with  chalk  and  cheese  at  40°  C.  (104°  F.)  ;  and  the  change  takes 
place  without  the  production  of  sugar,  provided  chalk  be  present.  M.  Arnoult  has 
succeeded  in  obtaining  alcohol  by  fermenting  sugar  (glucose),  formed  by  the  action 
of  sulphuric  acid  on  poplar  \ifood  sawdust,  which  yielded  from  70  to  80  per  cent, 
of  this  kind  of  sugar. 

Alcohol,  being  the  product  of  the  vinous  fermentation,  necessarily  exists  in  all 
vinous  liquors,  and  may  be  obtained  from  them  by  distillation.  Formerly  it  was 
supposed  that  these  liquors  did  not  contain  alcohol,  but  were  merely  capable  of  fur- 
nishing it,  in  consequence  of  a  new  arrangement  of  their  ultimate  constituents,  the 
result  of  the  heat  applied.  Brande,  however,  disproved  this  idea,  by  showing  that 
aLohol  may  be  obtained  from  all  vinous  liquors  without  the  application  of  heat,  and 
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therefore  must  pre-exist  in  them.  His  method  of  separating  it  consists  in  precipi- 
tating the  acid  and  coloring  matter  from  each  vinous  liquor  by  subacetate  of  lead, 
and  removing  the  water  by  carbonate  of  potassium.  According  to  Gay-Lussac, 
litharge,  in  fine  powder,  is  the  best  agent  for  precipitating  the  coloring  matter. 

In  vinous  liquors,  the  alcohol  is  largely  diluted  with  water,  and  associated  with 
coloring  matter,  volatile  oil,  extractive,  ethereal  substances,  and  various  acids  and 
salts.  In  purifying  it,  we  take  advantage  of  its  volatility,  which  enables  us  to 
separate  it  by  distillation,  combined  with  some  of  the  principles  of  the  vinous 
liquor  employed,  and  more  or  less  water.  The  distilled  product  of  vinous  liquors 
forms  the  different  ardent  spirits  of  commerce.  When  obtained  from  wine,  it  is 
called  brandy ;  from  fermented  molasses,  rum ;  from  cider,  malted  barley,  or  rye, 
whisky ;  from  malted  barley  and  rye-meal  with  hops,  and  rectified  from  juniper 
berries,  Holland  gin ;  from  malted  barley,  rye,  or  potatoes,  and  rectified  from 
turpentine,  common  gin  ;  and  from  fermented  rice,  arrack.  These  spirits  are  of 
different  strengths,  that  is,  contain  different  proportions  of  alcohol,  and  have  various 
peculiarities  by  which  they  are  distinguished  by  the  taste.  Their  strength  is 
accurately  judged  of  by  the  specific  gravity,  which  is  always  less  in  proportion  as 
their  concentration  is  greater.*  When  they  have  the  sp.  gr.  0920  (0-91984, 
DrinJacater),  they  are  designated  in  commerce  by  the  term  proof  spirit.  If 
lighter  than  this,  they  are  said  to  be  above  proof;  if  heavier,  below  proof;  and 
the  percentage  of  water,  or  of  spirit  of  0-825,  necessary  to  be  added  to  any  sample 
of  spirit  to  bring  it  to  the  standard  of  proof  spirit,  indicates  the  number  of  degrees 
the  given  sample  is  above  or  below  proof  Thus,  if  100  volumes  of  a  spirit  require 
10  volumes  of  water  to  reduce  it  to  proof  spirit,  it  is  said  to  be  "  10  over  proof." 
On  the  other  hand,  if  100  volumes  of  a  spirit  require  10  volumes  of  spirit  of 
0-825  to  raise  it  to  proof,  it  is  said  to  be  "  10  under  proof" 

Proof  spirit  is  still  very  far  from  being  pure  ;  being  a  dilute  alcohol,  containing 
about  half  its  weight  of  water,  together  with  a  peculiar  oil  and  other  foreign 
matters.  It  may  be  further  purified  and  strengthened  by  redistillation,  or  rectiji- 
cation  as  it  is  called.  Whisky  is  the  spirit  usually  employed  for  this  purpose ; 
and  from  every  hundred  gallons,  between  fifty-seven  and  fifty-eight  may  be  obtained, 
of  the  average  strength  of  rectified  spirit  (sp.  gr.  0835),  corresponding  very 
nearly  with  the  Spirittis  Rectijicatus  of  the  British.  When  this  is  once  more 
cautiously  distilled,  it  will  be  further  purified  from  water,  and  the  sp.  gr.  attained 
will  be  about  0825,  which  is  the  lightest  spirit  that  can  be  obtained  by  ordinary 
distillation,  and  is  the  pure  spirit  of  the  British  system  of  excise.  It  still,  how- 
ever, contains  11  per  cent,  of  water.  In  the  mean  while,  the  spirit,  by  these 
repeated  distillations,  becomes  more  and  more  freed  from  the  contaminating  oil, 
called  grain  oil  or  fusel  oil.  (See  Alcohol  Amyliciim.)  We  shall  first  consider  the 
general  properties  of  alcohol,  and  afterwards  the  different  officinal  forms. 

Properties.  Alcohol,  using  this  term  in  a  generic  sense,  is  a  colorless,  trans- 
parent, volatile  liquid,  of  a  penetrating,  agreeable  odor,  and  burning  taste.  It 
should  be  free  from  foreign  odor,  which,  when  present,  is  owing  to  fusel  oil. 
When  free  from  water,  it  is  called  anhydrous  or  absolute  alcohol.  It  is  inflam- 
mable, and  burns  without  smoke  or  residue,  forming  water  and  carbonic  acid.  Its 
flame  is  bluish  when  strong,  but  yellowish  when  weak.  It  combines  in  all  pro- 
portions with  water  and  ether  ;  and,  when  diluted  with  distilled  water,  preserves 
its  transparency.  Its  density  varies  with  the  proportion  of  water  it  contains. 
When  of  the  sp.  gr.  0-820,  its  boiling  point  is  at  78°  C.  (183°  F.).  Its  value 
depends  upon   the  quantity  of  absolute   alcohol  contained  in   it ;  and,  as  this  is 

*  H.  Grottven  (  Vortr.  iiber  Affriculturehemie,  i.  425 ;  If.  R.,  May,  1879)  givea  the  following  aver- 
age percentages  of  alcohol,  as  contained  in  the  ordinary  liquor^: 

Vol.  Weight  Vol.  Weight 

per  cent.  p«'r  cent. 


per  cent.  per  ceat. 

Scotch  Whisky 503  42  8 

Irish  "       499  423 

American    "      (olil) 60-0  52-2 

English       "      49-4  419 

French  Cognac  (Brandy) ..55-0  47-3 

The  percentage  of  alcohol  in  American  whisky  is  usually  lower  than  that  given  above. 


Rnm 49  7  42  2 

Gin 47  8  403 

German  "Schnapps" .4.'50  37"9 

Russian  " Dobry  Wutky" 620  64  2 
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greater  in  proportion  as  the  sp.  gr.  is  less,  it  is  found  convenient  to  take  the 
density  of  a  sample  in  estimating  its  strength.  This  is  done  by  instruments  called 
hydrometers,  which,  when  allowed  to  float  in  the  spirit,  sink  deeper  into  it  in  pro- 
portion as  it  is  lighter.  Each  hydrometer  strength  has  a  corresponding  specific 
gravity  ;  and,  by  referring  to  tables  constructed  for  the  purpose,  the  percentage  of 
absolute  alcohol  is  at  once  shown.  Dr.  W.  H.  Pile  &  Son,  makers  of  hydrom- 
eters in  Philadelphia,  graduate  instruments  showing  specific  gravity  at  once, 
which  are  exceedingly  convenient. 

Alcohol  is  capable  of  dissolving  a  great  number  of  substances ;  as,  for  example, 
sulphur  and  phosphorus  in  small  quantity,  iodine  and  ammonia  freely,  and  the 
hydrates  of  potassium,  sodium,  and  lithium,  but  not  the  carbonates  of  these  metals. 
Among  organic  substances,  it  is  a  solvent  of  the  organic  vegetable  alkalies,  urea, 
tannic,  citric,  and  tartaric  acids,  sugar,  mannite,  camphor,  resins,  balsams,  volatile 
oils,  and  soap.  It  dissolves  the  fixed  oils  sparingly,  except  castor  oil,  which  is  abun- 
dantly soluble  in  it.  It  reacts  chemically  with  some  acids,  forming  the  ethyl  ethers, 
but  with  others  acts  only  as  a  solvent.  All  deliquescent  salts  are  soluble  in  alcohol, 
except  carbonate  of  potassium  ;  while  the  efflorescent  salts,  and  those  either  insoluble 
or  sparingly  soluble  in  water,  are  mostly  insoluble  in  it.  It  dissolves  ammonium 
chloride,  and  most  of  the  chlorides  readily  soluble  in  water  ;  also  some  nitrates,  but 
none  of  the  metallic  sulphates. 

A  method  of  detecting  alcohol  in  small  proportions  has  been  proposed  by  M.  Car- 
stanjin.  The  liquid  supposed  to  contain  it,  having  been  mixed  with  platinum  black 
in  a  small  flask,  is  heated  to  51 -1°  C.  (124°  F.),  well  shaken,  and  filtered.  To  the 
filtrate  a  few  drops  of  solution  of  potassa  are  added,  and  the  liquor  evaporated  to 
dryness  on  a  water-bath.  The  residue  is  then  heated  with  a  little  arsenious  acid ; 
when,  if  alcohol  be  present,  a  garlicky  odor  will  be  perceived,  owing  to  the  production 
of  cacodyl.  According  to  M.  Nickles,  however,  propylic  alcohol  would  produce  the 
same  result.  {A.  J.  P.,  1865,  p.  334.)  A  very  delicate  test  for  small  quantities  of 
alcohol  is  that  of  Lieben  as  modified  by  Hager.  (Zeitsch.  Anal.  Chem ,  ix.  492.) 
It  depends  on  the  fact  that  alcohol  under  the  influence  of  iodine  and  an  alkali  yields 
iodoform,  CHIj,  the  properties  of  which  are  very  characteristic.  To  10  C.c.  of  the 
clear  suspected  liquid  five  or  six  drops  of  a  10  per  cent,  solution  of  caustic  potash  or 
soda  are  added,  and  the  liquid  is  warmed  to  about  50°  C.  (122°  F.).  A  solution  of 
iodide  of  potassium  fully  saturated  with  free  iodine  is  next  added  drop  by  drop,  with 
agitation,  until  the  liquid  becomes  permanently  yellowish  brown,  when  it  is  carefully 
decolorized  by  a  further  cautious  addition  of  the  caustic  alkali  solution.  If  alcohol 
be  present,  iodoform  is  gradually  deposited  at  the  bottom  of  the  tube  in  yellow  crys- 
tals, which,  after  standing,  may  be  examined  with  a  lens.  Spirit  diluted  with  2000 
parts  of  water,  when  treated  as  above  and  allowed  to  stand  twelve  hours,  gives  a 
distinct  dust-like  deposit  of  iodoform.  Unfortunately,  the  above  delicate  reaction 
is  not  peculiar  to  alcohol,  being  produced  by  acetone,  aldehyde,  propylic  and  butyric 
alcohols,  various  ethers,  etc.  On  the  other  hand,  it  is  not  given  by  pure  methyl  or 
amyl  alcohol,  chloroform,  chloral,  glycerin,  or  ether,  nor  by  acetic,  formic,  or  oxalic 
acid.  (Allen,  Commercial  Org.  Anal.,  p.  80  ;  see  also  A.  J.  P.,  Feb.  1877,  Feb. 
1879,  Nov.  1879  ;  N.  E.,  Aug.  1876.)  Prof  Barfoed,  of  Copenhagen,  recommends 
for  an  approximate  simple  test,  to  moisten  small  slips  of  filtering  paper  thoroughly 
with  the  alcohol,  and  set  fire  to  them.  If,  when  the  alcohol  has  burned  out,  tlie  paper 
slip  catches  fire  readily,  the  latter  must  be  stronger  than  80  per  cent. ;  if  the  paper 
barely  catches  fire,  the  strength  maybe  presumed  to  be  between  75  to  80  per  cent. ; 
if  it  does  not  catch  fire  at  all,  the  alcohol  cannot  be  stronger  than  73  to  75  per  cent. 
(A.J.  P.,  Jan.  1875.) 

The  table  on  the  next  page,  constructed  by  Lowitz  and  improved  by  Thomson, 
gives  the  sp.  gr.  of  different  tnixtures  by  weight  of  absolute  alcohol  and  water.  H. 
von  Baumhauer  has  inferred  from  his  experiments  that  the  results  in  the  table  are 
jif)t  entirely  correct.  The  inaccuracies,  however,  admitting  the  results  of  Baum- 
hauer, are  not  so  great  as  to  be  of  much  importance  in  a  pharmaceutic  point  of  view. 
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Table  of  the  Specific  Gravity  of  different  Mixtures  hy  Weight  of  Absolute  Alcohol 
and  Distilled  Water,  at  the  Temperature  of  60°. 
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100  parts. 

' 
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1 
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68 
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1.  Absolute  Alcohol.  Anhydrous  Alcohol.  This,  though  formerly  directed 
by  the  Edinburgh  and  Dublin  Colleges,  is  not  now  officinal.  By  the  term  is  im- 
plied pure  alcohol,  entirely  free  from  water.  In  this  state  it  cannot  be  obtained 
by  ordinary  distillation  alone;  the  purest  alcohol  thus  procured  still  containing  11 
per  cent,  of  water.  To  separate  this  it  is  customary  to  have  recourse  to  substances 
having  a  very  strong  affinity  for  water,  sufficient  not  only  to  abstract  it  from  the 
alcohol,  but  to  retain  it  at  a  temperature  at  which  alcohol  will  distil  over.  Sou- 
beiran  recommends  the  following  as  an  easy  method  for  obtaining  it,  free  from  water, 
abundantly  and  economically.  1st.  Rectify  alcohol  marking  86°  of  the  centesimal 
alcoholmeter  of  Gay-Lussac  (rectified  spirit),  by  distilling  it  from  carbonate  of 
pota.ssium.  This  operation  raises  its  strength  to  94°  or  95°.  2d.  Raise  this  alcohol 
to  97°  by  distilling  it  with  fused  chloride  of  calcium,  or  by  digesting  it  with  quick- 
lime (from  which  it  must  be  afterwards  poured  off),  in  the  proportion  of  a  pint  of 
the  alcohol  to  1 J  ounces  of  the  chloride,  or  2i^  ounces  of  the  lime.  3d.  Distil  thfe 
product  of  this  operation  slowly  with  quicklime,  in  the  proportion  of  31  ounces  to 
the  pint.  The  product  will  be  absolute  alcohol.  The  operation  may  be  shortened 
to  two  steps,  by  distilling  the  alcohol  of  94°  or  95°  with  an  excess  of  quicklime 
(7i  ounces  to  the  pint).  In  all  cases,  before  decanting  or  distilling,  the  alcohol 
must  be  digested  for  two  or  three  days  with  the  lime,  at  a  temperature  between  95° 
and  100°  F.  Lime  will  not  answer  as  a  substance  to  be  distilled  from,  unless  it  be 
in  sufficient  excess ;  for  otherwise,  towards  the  end  of  the  distillation,  the  hydrate 
of  lime  formed  will  yield  up  its  water  to  the  alcohol,  and  weaken  the  distilled  prod- 
uct. Prof  J.  Lawrence  Smith  (Amer.  Chemist,  Oct.  1874)  procures  an  alcohol 
of  98  to  100  per  cent,  by  macerating  3  pints  of  alcohol,  94  per  cent.,  in  a  four- 
pint  bottle  with  about  six  troyounces  of  well-burned  lime  ;  well  corked  and  agitated 
at  intervals  for  ten  days,  the  strengthened  alcohol,  at  the  end  of  this  time,  is  drawn 

*Absolate  Alcohol.  f^  Spiritus  Rectificatus,  Br. 

•j- Alcohol  Fortius.  Stronger  Alcohol,  U.  S.  1870.       ««  Spiritus  Tenuior,  Proof  Spirit,  Br. 
X  Alcohol,  U.  S.  1S80.  tt  Alcohol  Dilutum,  U.  S.  ISSO. 

j  Lightest  spirit  obtained  by  ordinarr  distillation,  it  Alcohol  Dilutum,  U.  S.  1870. 
11  Alcohol,  U.  S.  1870. 
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oflF  by  a  siphon,  and  may  be  freed,  if  desired,  of  tbe  small  trace  of  lime  by  redis- 
tillation. 

Properties.  Absolute  alcohol  is  a  colorless,  volatile  liquid,  of  an  agreeable 
odor  and  burning  taste.  It  boils  at  784°  C.  (173-1°  F.),  and  is  not  congealed  by 
a  cold  of  166°  below  zero.  Its  sp.  gr.  is  0-7978  at  68°,  according  to  Kegnauk  ; 
0-79381  at  60°,  according  to  Drinkwater.  The  sp.  gr.  of  its  vapor  is  1-59.  Its 
freedom  from  water  may  be  ascertained  by  dropping  into  it  a  piece  of  anhydrous 
baryta,  which  will  remain  unchanged  if  the  alcohol  be  free  from  water ;  but  other- 
wise will  fall  to  powder.  Another  method  for  determining  the  same  point  is  to 
allow  alcohol  to  stand  for  some  time,  in  a  stoppered  bottle,  on  anhydrous  sulphate 
of  copper.  If  the  alcohol  be  anhydrous,  the  salt  will  remain  white;  otherwise  it 
will  become  blue.  (^Casoria.)  Gbrgeu's  test  of  forming  a  clear  solution  when 
mixed  with  an  equal  bulk  of  pure  benzol  is  more  delicate.  Absolute  alcohol 
should  be  free  from  fusel  oil. 

Absolute  alcohol  burns  with  a  pale  flame  without  residue,  the  products  being 
carbonic  acid  and  water.  Its  vapor,  passed  through  a  porcelain  tube  filled  wiih 
pumice-stone  and  heated  to  redness,  yields  carbon,  gaseous  hydrocarbons,  aldehyde, 
naphthalen,  benzen,  phenol,  and  various  other  substances.  (^Berthclot.)  It  unites 
in  all  proportions  with  ether  and  water.  Its  union  with  water  is  attended  by  con- 
densation and  a  rise  of  temperature.  When  52-6  volumes  of  alcohol  arc  mixed 
with  47-4  of  water,  corresponding  with  one  mol.  of  the  former  to  three  of  the  latter, 
the  decrease  of  volume  is  at  the  maximum,  amounting  to  3-4  per  cent.  Berthelot 
has  announced  the  formation  of  alcohol  synthetically,  by  the  union  of  olefiant  gas 
with  water.  In  this  discovery  he  was  anticipated  by  the  late  Mr.  Hennel,  who 
published  it  in  1828. 

Gomposition.  Absolute  alcohol  consists  of  two  atoms  of  carbon  24,  six  of  hy- 
drogen 6,  and  one  of  oxygen  16  =  46.  Its  empirical  formula  is,  therefore,  O^Hg' '. 
It  is,  however,  recognized  as  the  hydrate  of  the  radical  ethyl  (C^Hj),  so  that  its 
rational  formula  would  be  CjHj,OH. 

During  the  vinous  fermentation  sugar  disappears,  and  the  sole  products  were  sup- 
posed to  be  alcohol  and  carbonic  acid,  which,  taken  together,  were  believed  to  equal 
in  weight  the  lost  sugar.  Now,  the  comparative  composition  of  the  substances  con- 
cerned supports  the  opinion  that  these  are  the  sole  derivatives  of  a  portion  of  the 
sugar  lost.  Preparatory  to  the  fermentation,  the  cane  sugar  is  changed  into  grape 
siigar,  or  into  a  mixture  of  equal  molecules  of  dextrose  and  leviilose,  called  invert 
sucjar,  according  to  the  reaction  given  on  the  preceding  page.  These  two  sugais, 
dried  at  100°  0.  (212°  F.),  consist  of  CgH„Og.  Supposing  one  mol.  of  this  fer- 
mentable sugar  to  be  the  subject  of  the  change,  it  will  be  found  to  have  a  com- 
position which  admits  of  its  being  broken  up  into  two  mols.  of  alcohol  and  two  of 
carbonic  acid  ;  for  CgHij08  =  2(C,HgO)  -f-  2(C02).  But  it  does  not  follow  that 
all  the  sugar  has  been  converted  into  alcohol  and  carbonic  acid  ;  and  Pasteur,  as 
before  stated,  has  shown  that  a  portion  lost  has  not  been  thus  converted,  but  has 
been  partly  appropriated  to  the  growth  of  the  yeast  plant  of  the  ferment,  and  partly 
changed  into  glycerin  and  succinic  acid. 

2.  Alcohol.  V.  S.  Alcohol,  sp.  gr.  0-820.  This  was  an  ofBcinal  of  the  Dub- 
lin College,  which  gave  a  formula  for  its  preparation,  and  stated  its  sp.  gr.  at 
0818.  The  Stronger  Alcohol  introduced  into  the  Materia  Medica  of  the  U.  S. 
Pharmacopoeia,  at  the  revision  of  1860,  though  of  the  sp.  gr.  0817,  and  there- 
fore a  little  stronger  than  the  late  Dublin  preparation,  may  for  all  practical  pur- 
poses be  considered  as  identical  with  it.  To  prepare  it  on  a  small  scale,  carbonate 
of  potassium,  previously  ignited  in  a  heated  mortar,  may  be  mixed  with  ordinary 
alcohol  (sp.  gr.  0-835)  in  a  bottle,  and  shaken  occasionally  for  about  four  hours  ; 
the  mixture  being,  in  the  mean  time,  maintained  at  the  temperature  of  about 
100°.  Upon  resting,  the  liquid  divides  into  two  strata,  the  lower  consisting  of  a 
watery  solution  of  carbonate  of  potassium,  the  upper  of  the  stronger  alcohol, 
which  is  to  be  separated,  and  distilled  so  as  to  obtain  the  measure  of  about  ninc- 
tenths  of  the  original  alcohol  employed. 

It  is  described  as  "  a  transparent,  colorless,  mobile  and  volatile  liquid,  of  a  char- 
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acteristic,  pungent  and  agreeable  odor,  and  a  burning  taste.  It  should  not  change 
the  color  of  blue  or  red  litmus  paper,  previously  moistened  with  water.  It  boils  at 
T8°  C.  (172'4r°  F.),  and  is  readily  inflammable,  giving  a  blue  flame  without  smoke. 

"If  a  portion  of  at  least  50  C.c.  be  evaporated  to  dryness  in  a  glass  vessel,  no 
residue  or  color  should  appear.  If  mixed  with  its  own  volume  of  water,  and  one- 
fifth  its  volume  of  glycerin,  a  piece  of  blotting-paper,  on  being  wet  with  the  mix- 
ture, after  the  vapor  of  Alcohol  has  wholly  disappeared,  should  give  no  irritating 
or  foreign  odor  (fusel  oil).  And  if  a  portion  be  evaporated  to  one-fifth  its  volume, 
the  residue  should  not  turn  reddish  upon  the  addition  of  an  equal  volume  of  sul- 
phuric acid  (amyl  alcohol).  When  treated,  in  a  test-tube,  with  an  equal  volume 
of  solution  of  potassa,  there  should  not  be  an  immediate  darkening  of  the  liquid 
(methyl  alcohol,  aldehyde,  and  oak  tannin).  If  a  portion  of  about  150  C.c.  be 
digested  for  an  hour  with  20  Gm.  of  carbonate  of  lead,  and  filtered,  the  filtrate 
then  distilled  from  a  water-bath,  and  the  first  20  C.c.  of  the  distillate  treated  with 
1  C.c.  of  test-solution  of  permanganate  of  potassium,  the  color  should  not  disap- 
pear within  one  or  two  minutes  (abs.  of  methyl  alcohol).  If  20  C.c.  are  shaken 
in  a  glass-stoppered  vial,  previously  well  rinsed  with  the  same  Alcohol,  with  2  C.c. 
of  test-solution  of  nitrate  of  silver,  the  mixture  should  not  be  rendered  more  than 
faintly  opalescent  during  one  day's  exposure  to  direct  sunlight  (abs.  of  more  than 
traces  of  foreign  organic  matters,  fusel  oil,  etc.)."    U.  S. 

On  a  large  scale,  we  are  informed  that  alcohol  of  this  strength  is  now  prepared 
in  the  United  States,  very  abundantly-,  by  simple  distillation  by  means  of  a  modi- 
fied distillatory  apparatus.  The  modification  consists  in  substituting  for  a  single 
refrigerated  receiver,  a  scries  of  receivers,  kept  at  such  temperatures  that,  in  the 
first  of  them,  the  watery  vapor  shall  condense  with  comparatively  little  of  the 
alcoholic,  which,  as  it  pas.'^es  through  the  successive  recipients,  is  more  and  more 
deprived  of  water,  until,  when  condensed  in  the  last,  it  yields  a  spirit  at  least  aa 
strong  as  the  oflBcinal  Alcohol  of  the  sp.  gr.  0820.  At  the  same  time  that  the 
spirit  is  thus  strengthened,  it  becomes,  on  the  same  principle,  more  and  more  freed 
from  fusel  oil,  until  at  length  almost  wholly  deprived  of  it. 

The  British  preparation  contains  16,  the  U.  S.  only  9  per  cent,  of  water. 
OflBcinal  alcohol,  though  of  standard  strength,  may  still  be  impregnated  with  a 
volatile  principle,  called /"wse?  oil.  This  is  usually  removed  by  digesting  the  alcohol 
with  charcoal.  It  may  also  be  removed,  as  well  as  other  impurities,  by  passing 
the  impure  spirit  through  a  filtering  bed,  composed  of  sand,  wood-charcoal,  boiled 
wheat,  and  broken  oyster-shells,  arranged  in  layers  according  to  the  method  of 
Mr.  W.  Schaeff"er.  {A.  J.  P.,  1854,  p.  536.)  Another  method,  proposed  by 
M.  Breton,  is  to  add  a  few  drops  of  olive  oil  to  the  spirit  in  a  bottle,  which  is 
then  to  be  shaken,  allowed  to  settle,  and  decanted.  The  olive  oil  dissolves  and  re- 
tains the  fu.sel  oil.  (Chem.  Gaz.,  April  15,  1859,  p.  160.)  If  5  C.c.  of  alcohol  be 
mixed  with  6  times  its  volume  of  water  and  then  agitated  with  about  20  drops  of 
chloroform,  the  latter  will,  if  separated  and  allowed  to  evaporate  spontaneously,  leave 
the  fusel  oil  perceptible  by  its  odor ;  and  by  treating  with  a  little  sulphuric  acid 
and  potassium  acetate,  its  peculiar  ether  may  be  recognized  by  its  odor.  {Ber. 
Chem.  6'es.,  viii. ;  A.J.  P.,  1875,  p.  304.)  If  a  little  of  the  solution  of  nitrate 
of  silver  be  added  to  alcohol,  and  the  mixture  exposed  to  a  bright  light,  a  black 
powder  will  be  precipitated,  if  fusel  oil  be  present.  OSicinal  alcohol  will  not  with- 
stand this  test ;  as  the  best  contains  a  little  of  the  foreign  oil.  According  to  Mr. 
E.  N.  Kent,  of  New  York,  nitrate  of  silver  will  not  detect  fusel  oil,  but  affords  its 
indications  by  reacting  with  other  organic  substances.  For  detecting  fusel  oil, 
Mr.  Kent  finds  pure  sulphuric  acid  the  best  test.  To  apply  it  he  half  fills  a  test- 
tube  with  the  spirit  to  be  tested,  and  then  fills  it  up  very  slowly  with  pure  concen- 
trated sulphuric  acid.  If  the  spirit  be  pure,  it  will  remain  colorless,  otherwise  it 
will  become  colored,  the  tint  being  deeper  in  proportion  to  the  amount  of  the 
impurity.  (A'ew  York  Journ.  of  Pharm.,  Aug.  1854.)  "Four  fluidounces.  with 
thirty  grain-measures  of  the  volumetric  solution  of  nitrate  of  silver,  exposed  for  24 
hours  to  bright  light,  and  then  decanted  from  the  black  powder  which  has  formed, 
undergoes  no  further  change  when  again  exposed  to  light  with  more  of  the  test."'  Br. 
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This  admits  the  presence  of  a  small  but  limited  proportion  of  fusel  oil.  The 
U.  S.  Pharmacopoeia  directs  that  oflficinal  alcohol,  when  diluted  with  20  parts  of 
distilled  water,  should  have  little  or  no  foreign  odor ;  the  Br.  Pharmacopoeia,  that 
its  odor  and  taste  should  be  purely  alcoholic. 

The  best  alcohol  made  in  Philadelphia  is  that  manufactured  under  Atwood's 
patent  process,  in  which  manganic  acid  is  used  to  destroy  the  fusel  oil  and  other 
foreign  substances.  This  alcohol  withstands  the  tests  of  nitrate  of  silver  and  sul- 
phuric acid  remarkably  well.  Pure  fused  sodium  acetate  has  been  proposed  as  a 
substance  particularly  adapted  to  retain  fusel  oil,  and  has  been  used  by  adding  it 
to  the  alcohol  to  be  rectified  in  the  proportion  of  about  10  pounds  to  the  barrel  of 
forty-five  gallons,  and  redistilling. 

Medical  Properties  and  Uses.  Probably  all  the  soft  tissues  of  the  body  are 
capable  of  being  impressed  by  alcohol,  if  it  be  in  suflBcient  amount  and  concentra- 
tion. Locally  applied  it  is  irritant  even  to  the  skin,  and  much  more  so  to  the 
more  delicate  organs:  hence  the  various  abdominal  inflammations  which  are  so 
frequent  in  habitual  drunkards.  When  it  is  taken  internally  in  proper  quantity,  it 
causes  a  feeling  of  exhilaration,  with  distinct  increase  in  the  force  and  frequency 
of  the  pulse.  When  larger  amounts  are  ingested,  the  well-known  phenomena  of 
drunkenness  follow.  A  single  dose  of  it,  if  large  enough,  may  produce  death,  pre- 
ceded by  loss  of  consciousness,  profound  muscular  relaxation,  and  diminished  respi- 
ration. The  temperature  of  the  body  may  be  elevated  slightly  by  small  doses  of 
the  drug,  the  rise  being  due  to  the  excitement  of  the  circulation  and  not  to  any 
direct  action.  After  toxic  amounts  the  temperature  is  usually  lowered,  and  the  fall 
may  be  very  marked.  The  action  of  the  drug  upon  the  bodily  temperature  of 
those  who  use  it  habitually  is  very  slight.  The  nervous  symptoms  caused  by 
alcohol  show  that  it  has  a  very  powerful  and  direct  influence  upon  the  nerve 
centres.  This  action,  at  first  stimulant,  after  large  doses  soon  becomes  depressant, 
many  of  the  phenomena  of  intoxication  being  really  due  to  a  loss  of  control  by 
the  paralyzed  will  over  the  lower  nerve  centres.  The  order  of  involvement  by  the 
nerve  centres  is  probably  the  same  as  in  etherization.  The  arterial  pressure  and 
the  pulse  rate  are  both  increased  by  moderate  doses  of  alcohol  ;  the  way  in  which 
this  increase  is  produced  is  not  positively  determined,  but  it  is  probably  by  a  direct 
influence  upon  the  heart  itself  After  toxic  amounts  the  furce  of  the  circulation 
is  greatly  lessened,  partly  by  vaso-motor  paralysis  and  partly  by  a  direct  depression 
of  the  heart.  Alcohol  is  undoubtedly  absorbed,  and  is  in  part  burnt  up  in  the 
system  and  in  part  eliminated  by  the  lungs,  skin,  and  especially  the  kidneys.  The 
organism  seems  to  have  the  power  of  destroying  only  a  certain  amount  of  the 
drug,  and  consequently  elimination  increases  disproportionately  with  the  dose.  The 
amount  of  alcohol  that  the  system  can  consume  varies  very  greatly  not  only  with 
the  individual,  but  in  different  bodily  conditions  of  the  same  individual :  in  con- 
ditions of  exhaustion,  and  especially  in  the  "  typhoid  state,"  very  much  more  can 
be  appropriated  than  in  health.  There  is  good  ground  for  believing  that  alcohol 
lessens  the  excretion  of  nitrogenous  material  from  the  body ;  it  would  seem  most 
probable  that  this  is  achieved  by  checking  tissue  waste  ;  but  it  may  be  that,  as 
suggested  by  Dr.  Geo.  B.  Wood,  alcohol  simply  renders  the  digestion  of  the  food 
more  perfect  and  lessens  the  production  of  food  urea. 

In  acute  diseases  associated  with  debility,  alcohol  is  often  an  invaluable  remedy. 
Of  all  medicines  it  is  the  one  most  frequently  employed  as  a  stimulant.  Taken 
along  with  food  in  small  quantity,  it  favors  digestion  by  its  local  effect  upon  the 
stomach,  and  possibly  also  by  stimulating  the  nerve  and  arterial  centres.  It  does 
not  directly  elevate  temperature,  and  hence  is  not  contraindicated  by  fever ;  in 
typhoid  and  other  low  fevers  it  is  of  great  value.  In  all  conditions  of  depression 
the  system  tolerates  much  more  of  it  than  in  health :  hence  in  snake-bite,  typhoid  and 
typhus  fever,  diphtheria,  etc.,  enormous  quantities  are  often  exhibited  with  great 
benefit.  So  long  as  it  is  not  perceptible  in  the  breath,  and  does  not  cause  nervous 
or  circulatory  excitement,  alcohol  in  these  cases  is  probably  not  in  excess.  In 
chronic  diseases  great  care  is  necessary  in  the  exhibition  of  the  remedy  for  fear  of 
begetting  intemperate  habits.     This  is  especially  the  case  in  neuralgia  and  other 
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painful  affections  in  which  the  narcotic  influence  of  alcohol  may  be  very  soothing ; 
under  these  circumstances  there  is  a  constant  tendency  to  an  increase  of  the  fre- 
quency and  size  of  the  dose.  Taken  habitually  in  excess,  alcohol  produces  the  most 
deplorable  results,  and  is  a  very  common  cause  of  fatal  maladies.  For  the  symptoms 
and  treatment  of  chronic  alcoholism,  the  reader  is  referred  to  H.  C.  Wood's  Treatise 
on  Therapeutics.  In  acute  poisoning,  the  stomach  should  be  at  once  emptied,  the  res- 
piration be  maintained  by  the  use  of  atropia  and  other  methods  (see  Opium  Poisons), 
and  the  bodily  heat  sustained  by  external  warmth.  In  some  cases  it  may  be  well 
to  employ  ammonia  or  digitalis  to  act  upon  the  nearly  paralyzed  heart.  Locally, 
alcohol  is  sometimes  used  for  the  purpose  of  hardening  the  skin  and  as  an  antiseptic 
dressing  for  wounds,  the  wound  being  washed  out  with  it  until  all  bleeding  has 
ceased,  the  edges  then  united,  and  the  whole  surrounded  by  an  alcoholic  dressing. 
As  an  internal  remedy  alcohol  is  very  rarely  employed  in  the  pure  state,  but  only 
in  the  form  of  spirits,  wines,  or  fermented  liquors,  which  are  described  elsewhere. 

3.  Alcohol  Dilutum.  U.  *S.  "  A  liquid  composed  of  45  5  per  cent,  by 
weight  (53  per  cent,  by  volume)  of  Ethyl  Alcohol,  and  545  per  cent,  by  weight 
(47  per  cent,  by  volume)  of  Water.  Sp.  gr.  0-928  at  15-6°  C  (60°  F.)  and  0920 
at  25'  C.  (77°  F.). 

"  Alcohol  Jiflt/  parts  [or  seventeen  fluidounces]  ;  Distilled  Water  Ji/fy  parts  [or 
fourteen  fluidounces],  To  make  one  hundred  parts.  Diluted  Alcohol  of  this  strength 
may  be  prepared  from  Alcohol  of  any  higher  percentage  by  the  following  rule,  in 
which  all  terms  denote  weight.  Divide  the  alcoholic  percentage  of  the  alcohol  to 
be  diluted  by  45-5,  and  subtract  1  from  the  quotient.  This  gives  the  number  of 
parts  of  water  to  be  added  to  one  (1)  part  erf  the  alcohol.  Diluted  Alcohol  should 
respond  to  the  tests  of  purity  given  under  Alcohol"   U.  S. 

Spiritas  Tennior,  Br.,  Proof  Spirit. 

The  U.  S.  preparation  consists  of  equal  weights  of  oflScinal  alcohol  and  water,  and 
has  the  sp.  gr.  0-9303  ;  the  British,  for  which  a  process  is  given,  is  made  by  mixing 
five  pints  of  Rectified  Spirit  with  three  pints  of  Distilled  Water,  and  has  the  sp.  gr. 
0*920.  The  latter  is  the  stronger  of  the  two,  containing  only  51  per  cent,  of  water, 
while  the  U.  S.  preparation  contains  nearly  55  per  cent.* 

The  purer  forms  of  alcohol,  whether  strong  or  diluted,  are  employed  almost  ex- 
clusively in  pharmacy ;  as  in  the  preparation  of  medicines,  such  as  ether,  into  the 
composition  of  which  they  enter ;  for  the  preservation  of  organic  substances  ;  in  the 
extraction  of  the  active  principles  of  vegetables,  as  in  the  tinctures ;  for  dissolving 
bodies  soluble  in  alcohol  much  more  readily  than  in  water,  or  insoluble  in  the  latter 
fluid  ;  and  for  various  other  pharmaceutic  purposes.  N^latou,  however,  uses  recti- 
fied spirit  as  a  local  application  to  wounds  to  be  healed  by  the  first  intention,  wash- 
ing the  surface  with  the  liquid,  before  bringing  them  together,  until  hemorrhage 
ceases.  Dr.  Sempleton,  in  the  British  Medical  Journal,  1879,  proposes  an  undi- 
luted benzoated  alcohol,  made  by  dissolving  half  an  ounce  of  benzoic  acid  prepared 


*  Table  thowing  the  Strength  of  Commereicd  AteohoU,  and  of  different  mixture;  hy  weight,  of 
Commercial  95  p.  c.  Alcohol  and  DittilUd  Water,  at  60°  F.     By  Alonzo  Robbins. 


i 

g 



99-GO  99-19 

•7962 

94-75  9J  (Ki 

•8170 

Abs"lute  alcohol ...._ 

Extni  cologne  spirit......_»....c 

CV.lopne  spirit ;93-75  9l-0i  8i99 

95  i>«>r  cent,  alcohol 9:{-25  00-19  •S-2il 

Neutral  sweet  spint. _ 41  50  4480  -9494 

95  per  ct.  ale.  10  parts,  water  1  part...  87-00  82-0(7  84:0 
'  "      '  85-75  80-58  •84B9 

85-50  80-26 -8477 
84-00  78  53-8521! 
82-75  76-94  -8559 
81-5e  75  38  -85951 
78-25  71-4:1  8085 
74«>  66-80  -8798 


962  t)5  per  ct.  ale  2  pRrts,  water  1  part.- 


■"    -    —^      fe 


©  =      c.^. 


67-50 
52-(J<' 
43<A> 
■36  00 
27-(« 
23  00 
19  0!) 
17110 
15-00 
1.3-00 
1-2-00. 
10-00 


59-90 -8969 
44-50  -9308 
36-10  -9469 
29  90  ^79 

2717 -gesQ 

18  77-9731 
15-43  9772 
13-7Si-979l 
1:^13-9814 
10-50-9834 
9-68-9844 
8-06-9869 


148  Alcohol  Dilidum. — Alcohol  Amylicum.  part  i. 

from  gum  benzoin  in  a  pint  of  alcohol,  to  be  used  as  a  lotion,  gargle,  or  in  the  form 
of  spray. 

Diluted  alcohol  is  employed  as  an  addition  to  the  compound  infusion  of  gentian, 
and  to  some  of  the  distilled  waters  and  preparations  of  vinegar,  in  order  to  preserve 
them  from  decomposition  ;  as  a  menstruum  for  extracting  the  virtues  of  plants, 
preparatory  to  the  formation  of  extracts  and  syrups ;  and  in  preparing  many  of  the 
spirits,  and  a  few  of  the  medicated  wines.  But  it  is  in  forming  the  tinctures  that 
diluted  alcohol  is  chiefly  used.  Some  of  these  are  made  with  officinal  alcohol  (rec- 
tified spirit),  but  the  majority  with  diluted  alcohol  (proof  spirit)  as  the  menstruum. 
As  the  latter  contains  more  than  half  its  weight  of  water,  it  is  well  fitted  for  acting  on 
these  vegetables,  the  virtues  of  which  are  partly  soluble  in  water  and  partly  in  alcohol. 
The  apothecary,  however,  should  never  substitute  the  commercial  proof  spirit  for 
diluted  alcohol,  even  though  it  may  be  of  the  same  strength,  on  account  of  the  impuri- 
ties in  the  former  ;  but,  when  it  is  recollected  how  variable  the  so-called  proof  spirits 
are  in  strength,  the  objection  to  their  use  in  pharmacy  becomes  still  stronger. 

Pharm.  Uses.  1.  Of  Alcohol  Fortius,  U.S.  In  the  preparation  of  Aloe  Puri- 
ficata,  U.  S.;  Ceratum  Extracti  Cantharidis,  U.  S.;  Chloroformum  Purificatum,  U.S.; 
Hydrargyri  lodidum  Viride,  U.  S. — 2  Of  Alcohol,  U.  S.,  Spiritus  Rectijicatus, 
Br.  In  the  preparation  of  Ammonii  lodidum,  U.  S',  Aqua  Camphorae,  U.  S.; 
Beberiae  Sulphas,  Br.;  Digitalinum,  Br.;  Eraplastrum  Aconiti,  U.  S.;  Emplast. 
Asafoetidae,  U.  S.;  Emplast.  Belladonnae,  Br.;  Extracta;  Extracta  Alcoholica, 
U.  S.;  Extracta  Fluida,  U.  S.;  Extracta  Liquida,  Br.;  Purificatum,  Br.;  Ferri 
Sulphas  Granulata,  Br.;  Hydrargyri  lodidum  Viride,  Br.;  Quiniae  Sulphas,  U  S.; 
Resinae ;  Santoninum,  Br  ;  Strychnia,  U  S.;  Unguentum  Aconitiac,  Br.;  Uu- 
puentum  Atropios,  Br. — 3.  Of  Alcohol  Dilutum,  U.  S.,  Spiritus  Teiiuior,  or  Proof 
Spirit,  Br.  In  the  preparation  of  Extracta ;  Extracta  Alcoholica,  U  S.;  Extracta 
Fluida,  U  S.;   Syrupi ;  Unguentum  lodi,  Br. 

Off.  Prep.  1.  Of  Alcohol  Fortius,^].^.  ^ther,  U.S.;  Collodium,  U.S.;  Col- 
lodium  cum  Cantharide,  U.  S.;  Spiritus  jEtheris  Nitrosi,  U.  S.;  Spiritus,  U  S. — 
2.  Of  Alcohol,  U.  S.,  Spiritus  Rectijicatus,  Br.  Acidum  Sulphuricum  Aroraati- 
cum  ;  yEtlier,  Br.;  Chloroformum,  Br.;  Collodium,  Br.;  I^ssentiae,  Br.;  Infusum 
GentiaiifB  Comp.,  U.  S.;  Linimentum  Aconiti  ;  Liniment.  Belladonnae,  Br.;  Lini- 
ment. Camphorae  Comp.,  Br  ;  Liniment.  Crotonis,  Br.;  Liniment.  lodi,  Br.;  Lini- 
ment. Saponis;  Liniment.  Sinapis  Comp.,  Br.;  Liquor  Atropiae,  Br.;  Liquor  Mor- 
phiae  Acetatis,  Br.;  Liquor  Morphias  Hydrochloratis,  Br.;  Liquor  Plumbi  Sub- 
acetatis  Dilutus,  Br.;  Liquor  Slrychniae,  Br.;  Spiritus  ;  Succus  Conii ;  Succus  Sco- 
parii,  Br.;  Succus  Taraxaci ;  Syrupi ;  Tincturae. — 3.  Of  Alcohol  Dilutum,  U.  S., 
Spiritus  Tenuior,  or  Proof  Spirit,  Br.  Mistura  Gentianae  Comp.,  Br.;  Spiritus, 
U.  S.;  Spiritus  Arraoraciae  Corapositus,  Br.;  Syrupus  Rhei  Aromaticus,  U.  S.; 
Tincturae  ;  Vina;  Vinum  Rhei,  U  S. 

ALCOHOL  AMYLICUM.  Br.  [U.S.  1870.)     Amylic  Alcohol 

Cs  Hii  HO  ;  88.  (Xl'CO-HOL  A-MtL'I-CUM.)  Cio  HuO,  HO;  88. 

"  A  peculiar  alcohol  obtained  from  fermented  grain  or  potatoes,  by  continuing 
the  distillation  after  the  ordinary  spirit  has  ceased  to  come  over."    U.  S.  1870. 

"  Amylic  alcohol,  Cj^Hj^O^,  with  a  small  proportion  of  other  spirituous  substances. 
An  oily  liquid  contained  in  the  crude  spirit  produced  by  the  fermentation  of  saccha- 
rine solutions  with  yeast,  and  separated  in  the  rectification  of  such  crude  spirit."  Br. 

Hydrated  Oxide  of  Amyl,  Amylic  Alcohol,  Grain  Oil,  Potato  Spirit  Oil;  Alcohol  Amylique, 
Huile  de  Grain,  Fr.;  Amylalcohol,  Fuselol,  G.;  Fousel  Oil. 

This  oil  is  always  present 'in  the  products  of  alcoholic  fermentation.  It  is  an 
ingredient  in  the  ardent  spirit  obtained  from  various  grains,  but  is  most  abundant 
in  that  procured  from  fermented  potatoes.  In  grain  spirit  it  is  present  in  the  pro- 
portion of  about  one  part  in  five  hundred  by  measure.  When  grain  or  potato  whisky 
is  distilled  for  the  purpose  of  obtaining  alcohol,  the  pure  spirit  will  continue  to  come 
over  for  a  certain  time,  after  which,  if  the  distillation  be  continued,  a  milky  liquid  will 
be  obtained,  which,  upon  standing,  will  be  covered  with  a  stratum  of  this  peculiar  oil. 


PART  I.  Alcohol  Amylicum. — AUium.  149 

Subjected  to  distillation,  the  milky  liquid  will  at  first  boil  at  a  comparatively  low 
temperature,  and  yield  water  and  a  little  of  the  oil ;  but  after  a  time  the  boiling  point 
will  rise  to  132°  C  (269°  F.),  when  the  oil  will  come  over  pure.  By  changing  the 
receiver  when  the  oil  begins  to  distil  free  from  water,  the  oil  is  collected  separate. 

Properties.  Amylic  alcohol  is  an  oily,  colorless  liquid,  of  a  strong,  oflFensive 
odor,  and  acrid,  burning  taste.  As  usually  prepared  it  has  a  pale  yellow  color.  Its 
sp.  gr.  is  0-818;  that  of  its  vapor  3-15.  It  boils  at  132°  C.  (269°  F.),  and  con- 
geals at  — 20°  C.  ( — 4°  F.)  in  the  form  of  crystalline  leaves.  It  is  very  sparingly 
soluble  in  water,  but  unites  in  all  proportions  with  alcohol,  ether,  and  essential 
oils.  It  dissolves  iodine,  sulphur,  and  phosphorus,  and  is  a  good  solvent  for 
fats,  resins,  and  camphor.  When  dropped  upon  paper  it  does  not  leave  a  perma- 
nent greasy  stain.  It  does  not  take  fire  like  alcohol  by  the  contact  of  flame,  but 
requires  to  be  heated  to  a  temperature  of  about  54-5°  C.  (130°  F.)  before  it  begins 
to  burn.  Pasteur  first  observed  that  the  ordinary  amyl  alcohol  of  fermentation 
was  a  mixture  of  two  distinct  alcohols,  one  optically  active,  laevogyrate,  and  the 
other  optically  inactive.  Their  boiling  points  are  very  close,  but  they  may  be 
separated  by  the  difference  in  solubility  of  the  barium  amyl-sulphates,  and  yield 
different  sets  of  derivatives.  (  Compt.-Rend.,  41,  p.  296.)  Amyl  alcohol  consists  of 
five  atoms  of  carbon  60,  twelve  of  hydrogen  12,  and  one  of  oxygen  16  =  88.  It  is 
recognized  as  the  hydrate  of  the  radical  amyl  (CjHjj),  and  its  formula  is,  therefore, 
CjHjj.OH.  Heated  with  phosphoric  oxide,  it  loses  a  molecule  of  water,  and  forms 
a  hydrocarbon,  CjHjj,  homologous  with  ethylen,  called  amylen  or  valeren,  which 
has  been  proposed  as  an  anaesthetic.  Amyl  alcohol  should  not  affect  the  color 
of  litmus  paper,  previously  moistened  with  water,  should  leave  no  fixed  residue 
upon  evaporation  ;  should  require  to  dissolve  it  about  40  parts  of  distilled  water  at 
15°  C.  (59°  F.),  and  should  become  not  more  than  slightly  turbid  upon  mixture  with 
benziu  (absence  of  more  than  a  little  alcohol,  or  water).  (See  Amylen  in  Part  II.) 
When  subjected  to  oxidizing  agents,  it  loses  two  atoms  of  hydrogen  and  gains  one 
of  oxygen,  and  becomes  CjHj^Oj,  or  amylic  acid,  which  is  identical  with  valerianic 
acid,  the  acid  found  in  valerian.  Hence  the  test  given  in  the  Br.  Pharmacopoeia; 
'■exposed  to  the  air  in  contact  with  platinum-black,  it  is  slowly  oxidized,  yielding 
valerianic  acid."  Br.  This  acid  bears  the  same  relation  to  amylic  alcohol  that 
acetic  acid  does  to  ethylic  alcohol,  and  formic  acid  to  methylic  alcohol.  The  free 
amyl,  (C^H^j),,  has  been  isolated  by  Dr.  E.  Fraukland.  It  is  a  colorless  pellucid 
liquid,  of  the  sp.  gr.  0-7704.  (  Chem.  Gaz.,  March  15, 1850.)  Its  hydride,  C5Hjj,H, 
has  been  discovered  to  be  an  energetic  anae.sthetic  by  Dr.  Simpson,  of  Edinburgh. 

Crude  fusel  oil  may  be  obtained  from  the  alcohol  distillers.  Mr.  Kent,  of  New 
York,  found  in  it,  as  impurities,  water,  alcohol,  acetic  and  amylic  acids,  oxide  of 
iron,  and  an  amyl  compound,  analogous  to  oenanthic  ether.  According  to  Messrs. 
T.  and  H.  Smith,  the  crude  oil  is  a  mixture  of  propylic,  butylic,  and  amylic  alcohols, 
and  of  other  alcohols  much  higher  in  the  series.  Fusel  oil  is  now  used  largely  by 
the  manufacturers  of  cinchona  alkaloids  as  a  solvent. 

Fusel  oil  was  made  officinal  by  the  Dublin  College,  in  its  Pharmacopoeia  of  1850, 
as  an  artificial  source  of  valerianic  acid,  to  be  used  in  forming  valerianate  of  sodium, 
from  which,  by  double  decomposition,  three  other  valerianates,  namely,  those  of  iron, 
zinc,  and  quinia,  were  directed  by  the  College  to  be  prepared.  It  was  introduced  into 
the  U.  S.  Pharmacopoeia  for  a  similar  purpose,  but  at  the  late  revision,  valerianic 
acid  was  dismissed,  and  amylic  alcohol  being  no  longer  wanted  for  its  preparation, 
shared  its  fate. 

Amylic  alcohol  is  an  active  irritant  poison. 

Off.  Prep.  Sodae  Valerianas,  Br. 

ALLIUM.   U.S.    Garlic. 

(XL'LI-CM.) 

"  The  bulb  of  Allium  sativum.  Linne.    {Nat.  Ord.  Liliaceae.)"   U.  S. 

Buibus  Allii;  Ail.  Fr.;  Knoblauch,  G.;  Aglio,  Jt.;  Ajo,  Sp. 

Gen.  Ch.  Cf/ro^/a  six  parted,  spreading.  Spathe  many-flowered.  Cmte^  crowded. 
Capsule  superior.    Willd. 
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This  is  a  very  extensive  genus,  including  more  than  sixty  species,  most  of  which 
are  European.  Of  the  nine  or  ten  indigenous  in  this  country,  none  are  officinal. 
Dr.  Griffith  states  that  the  bulb  of  A.  Canadense  has  been  substituted  for  the  cul- 
tivated garlic,  and  found  equally  efficient.  {Med.  Bot.,  p.  653.)  Of  the  European 
species  several  have  been  used  from  a  very  early  period,  both  as  food  and  medicine. 
A.  sativum,  or  garlic,  is  the  only  one  now  officinal ;  and  to  this  we  shall  here  confine 
our  observation,  simply  stating  that  there  are  few  genera  of  which  the  several 
species  resemble  one  another  more  closely  in  sensible  and  medical  properties  than 
the  present.  For  an  account  of  A.  cepa,  or  onion,  and  A.  Porruin,  or  leek,  see 
Part  II. 

Allium  sativum.  Willd.  Sp.  Plant,  ii.  68  ;  Woodv.  Med.  Bot.  p.  749,  t.  256. 
This  is  a  perennial  plant,  and,  like  all  its  congeners,  bulbous.  The  bulbs  are  nu- 
merous, and  enclosed  in  a  common  membranous  covering,  from  the  base  of  which 
the  fibres  that  constitute  the  proper  root  descend.  The  stem  is  simple,  and  rises 
about  two  feet.  The  leaves  are  long,  flat,  and  grass-like,  and  sheathe  the  lower  half 
of  the  stem.  At  the  termination  of  the  stem  is  a  cluster  of  flowers  and  bulbs 
mingled  together,  and  enclosed  in  a  pointed  spathe,  which  opens  on  one  side  and 
withers.  The  flowers  are  small  and  white,  and  make  their  appearance  in  July.  This 
species  of  garlic  grows  wild  in  Sicily,  Italy,  and  the  south  of  France,  and  is  culti- 
vated in  all  civilized  countries. 

The  part  employed,  as  well  for  culinary  purposes  as  in  medicine,  is  the  bulb,  which 
Is  described  in  the  U.  S.  Pharmacopoeia  as  follows.  "  Bulb  subglobular,  compound, 
consisting  of  about  eight  compressed,  wedge-shaped  bulblets,  which  are  arranged 
in  a  circle  around  the  base  of  the  stem,  and  covered  by  several  dry,  membranaceous 
8cale§.  It  has  a  pungent,  disagreeable  odor,  and  a  warm,  acrid  taste.  It  should  be 
preserved  in  a  dry  place,  and  used  only  in  the  fresh  state."  The  bulbs  are  dug  up 
with  a  portion  of  the  stem  attached,  and,  having  been  dried  in  the  sun,  are  tied 
together  in  bunches,  and  thus  brought  to  market.  They  are  said  to  lose,  by  drying, 
nine  parts  of  their  weight  out  of  fifteen,  with  little  diminution  of  their  sensible 
properties.  This  species  of  Allium  is  commonly  called  English  garlic.^  to  distin- 
guish it  from  those  which  grow  wild  in  our  fields  and  meadows.  Garlic  bulbs  are 
apt  to  germinate  and  thus  to  undergo  serious  injury.  Mr.  A.  P.  Sharp  preserves 
them  by  placing  them  in  a  bottle,  pouring  on  them  a  little  alcohol,  about  two  fluid- 
ounces  to  a  quart,  and  securely  closing  the  bottle  by  a  stopper  of  glass  or  cork.  All 
tendency  to  germinate  is  thus  destroyed,  and  the  bulbs  will  retain  their  peculiar  smell 
and  taste  unchanged  for  years.  (Proc.  A.  P.  A.,  1864.) 

Properties.  Garlic,  as  found  in  the  shops,  is  somewhat  spherical,  flattened  at  the 
bottom,  and  drawn  towards  a  point  at  the  summit,  where  a  portion  of  the  stem  several 
inches  in  length  projects.  It  is  covered  with  a  white,  dry,  membranous  envelope, 
consisting  of  several  delicate  laminae,  within  which  the  small  bulbs  are  arranged 
around  the  stem,  having  each  a  distinct  coat.  These  small  bulbs,  commonly  called 
cloves  of  garlic,  are  usually  five  or  six  in  number,  of  an  oblong  shape,  somewhat 
curved,  and  in  their  interior  are  whitish,  moist,  and  fle.shy.*  They  have  a  disagree- 
able pungent  odor,  so  peculiar  as  to  have  received  the  name  of  alliaceous.  Their 
taste  is  bitter  and  acrid.  The  peculiar  smell  and  taste,  though  strongest  in  the  bulb, 
are  found  to  a  greater  or  less  extent  in  all  parts  of  the  plant.  They  depend  on  an 
essential  oil,  which  is  very  volatile,  and  may  be  obtained  by  di.stillation,  passing  over 
with  the  first  portions  of  water.  As  first  obtained,  the  oil  is  of  a  dark  brownish 
yellow  color,  heavier  than  water,  and  decomposed  at  its  boiling  temperature.  It 
may  be  purified  by  repeated  distillation  in  a  salt-water  bath,  and  is  then  lighter  than 
water,  of  a  pale  yellow  color,  and  not  decomposed  by  boiling.  According  to  Wertheim, 
it  consists  of  a  peculiar  organic  radical,  called  a//^^,  (C3H5),  combined  with  sulphur, 
and  is  therefore  sulphide  of  allyl,  (0311^)28.  From  one  hundred-weight  of  garlic 
Wertheim  obtained  from  three  to  four  ounces  of  the  impure  oil,  and  about  two-thirds 
as  much  of  the  rectified.  (^Chem.  Gaz.,  iii.  177.)    The  impure  oil  has  an  exceedingly 

*  A  variety  of  garlic,  sometimes  seen  in  the  market,  having  larger  and  fewer  cloves  or  small 
balbs  than  the  officinal,  has  been  shown  by  Prof.  Robert  P.  Thomas  to  be  the  product  of  a  hybrid, 
probably  between  A,  sativum  and  A,  Porrum.  {Proc.  A.  P.  A.,  1860.) 
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pungent  odor,  and  strong  acrid  taste,  and,  when  applied  to  the  skin,  produces  much 
irritation,  and  sometimes  even  blisters.  The  pure  oil  combines  with  nitrate  of  silver, 
forming  a  precipitate,  soluble  in  heated  alcohol  and  afterwards  separating  in  crystals. 
This  compound  consists  of  one  eq.  of  the  oil  and  two  eqs.  of  the  salt,  and  on  the  addi- 
tion of  ammonia  gives  up  the  oil  unchanged.  (Journ.  de  Pharm.  et  de  Chim.,  4e  ser., 
V.  237,  1867.)  Besides  this  oil,  fresh  garlic,  according  to  Cadct-Gassicourt,  con- 
tains, in  1406  parts,  520  of  mucilage,  37  of  albumen,  48  of  fibrous  matter,  and 
801  of  water.  Bouillon-Lagrange  mentions,  among  its  constituents,  sulphur,  a  sac- 
charine matter,  and  a  small  quantity  of  fecula.  The  fresh  bulbs  yield  upon  pressure 
nearly  a  fourth  part  of  juice,  which  is  highly  viscid,  and  so  tenacious  as  to  require 
dilution  with  water  before  it  can  be  easily  filtered.  When  dried,  it  serves  as  a  lute 
for  porcelain.  It  has  the  medical  properties  of  the  bulbs.  Water,  alcohol,  and 
vinegar  extract  the  virtues  of  garlic.     Protracted  boiling  renders  it  inert. 

Medical  Properties  and  Uses.  The  use  of  garlic  as  a  medicine  and  condiment 
ascends  to  the  highest  antiquity.  When  it  is  taken  internally,  and  even  when  ap- 
plied externally,  the  oil  is  absorbed,  and  imparts  its  odor  to  the  breath,  urine,  and 
perspiration,  etc.  Its  effects  on  the  system  are  those  of  a  general  stimulant.  It 
quickens  the  circulation,  excites  the  nervous  system,  promotes  expectoration  in  de- 
bility of  the  lungs,  produces  diaphoresis  or  diuresis  according  as  the  patient  Ls  kept 
warm  or  cool,  and  acts  upon  the  stomach  as  a  tonic  and  carminative.  It  is  said  also 
to  be  emmenagogue.  Applied  to  the  skin,  it  is  irritant  and  rubefacient,  and  more- 
over exercises,  in  some  degree,  its  peculiar  influence  upon  the  system,  in  consequence 
of  absorption.  Moderately  employed,  it  is  beneficial  in  enfeebled  digestion  and  flat- 
ulence ;  and  by  many  it  is  habitually  used  as  a  condiment.  It  has  been  given  with 
advantage  in  chronic  catarrh,  and  other  pectoral  affections  in  which  the  symptoms 
of  inflammation  have  been  subdued,  and  a  relaxed  state  of  the  vessel  remains.  We 
have  used  it  habitually,  and  with  great  benefit,  in  such  affections  in  children,  as  well 
as  in  the  nervous  and  spasmodic  coughs  to  which  the  very  young  are  peculiarly 
liable.  It  is  thought  also  to  be  an  excellent  anthelmintic,  especially  in  cases  of 
ascarides,  in  which  it  is  given  both  by  the  mouth  and  the  rectum.  The  juice  is 
said  sometimes  to  check  nervous  vomiting  in  the  dose  of  a  few  drops.  If  taken  too 
largely,  or  in  excited  states  of  the  system,  garlic  is  apt  to  occasion  gastric  irritation, 
flatulence,  hemorrhoids,  headache,  and  lisver.  As  a  medicine,  it  is  at  present  more 
used  externally  than  inwardly.  Bruised,  and  applied  to  the  feet,  it  acts  very  bene- 
ficially, as  a  revulsive,  in  disorders  of  the  head,  and  is  especially  useful  in  the  feb- 
rile complaints  of  children,  by  quieting  restlessness  and  producing  sleep.  Its  juice 
mixed  with  oil,  or  the  garlic  itself  bruised  and  steeped  in  spirit,  is  frequently  used 
as  a  liniment  in  infantile  convulsions  and  other  spasmodic  or  nervous  affections  in 
children.     The  same  application  has  been  made  in  cutaneous  eruptions. 

Garlic  clove  may  be  swallowed  either  whole,  or  cut  into  pieces  of  a  convenient 
size,  but  the  officinal  syrup  has  replaced  all  other  methods  of  administration.  The 
dose  in  substance  is  from  half  a  drachm  to  two  drachms  (1  95— 7*8  Gm.)  of  the  fresh 
bulb.     That  of  the  juice  is  half  a  fluidrachm  (1-9  C.c). 

Of.  Prep.  Syrupus  AUii,  I/.  S. 

ALOE.   U.S.   Aloes. 

(XL'O-E.) 

"  The  inspissated  juice  of  the  leaves  of  Aloe  Socotrina.  Lamarck.  (Nat.  Ord. 
Liliacese.)"   U.S. 

Aloe  Socotrina*,  Br.  Socotrine  Aloes. 

"  The  inspissated  juice  of  the  leaf  of  one  or  more  undetermined  species  of  Aloe. 
Produced  chiefly  in  Socotra."  Br. 

Aloes  socotrin,  ou  sucotrin,  Fr.;  Socotora,  oder  Socotrinische  Aloe,  G.;  Mosebber,  Ar. 

ALOE  BARBADENSIS.  Br.    Barhadoes  Aloes. 
"  The  inspissated  juice  of  the  leaves  of  Aloe  vulgaris  (^Lamarck)."  Br. 

Aloes  hepatique  des  Barbades,  Fr.;  Barbadoes  Aloe.  G. 

Most  of  the  species  belonging  to  the  genus  Aloe  are  said  to  yield  a  bitter  juice, 
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which  has  all  the  properties  of  the  oflBcinal  aloes.  It  is  impossible,  from  the  various 
and  sometimes  conflicting  accounts  of  writers,  to  determine  exactly  from  which  of 
the  species  the  drug  is  in  all  instances  actually  derived.  Aloe  spicata,  however,  is 
generally  acknowledged  to  be  an  abundant  source  of  it.  In  Lindley's  Flora  Medica, 
A.  purpurascens,  A.  arhoresceiis,  A.  Commelyni,  and  A.  multiformis,  all  natives  of 
the  Cape  of  Good  Hope,  are  enumerated  as  yielding  aloes ;  A.  hptucaulon  and  A. 
Snhnudra,  found  in  Madagascar  {P.  J.  Tr.,  July  IH,  1881),  and  other  species  are, 
without  doubt,  occasionally  resorted  to.  We  shall  confine  ourselves  to  a  description 
of  the  three  species  which  probably  yield  most  of  the  aloes  of  commerce. 

Gen.  C'h.  Corolla  erect,  mouth  spreading,  bottom  nectariferous.  Filaments  in- 
serted into  the  receptacle.   Willd. 

Aloe  spicata.  Willd.  Sp.  Plant,  ii.  185.  This  species  of  Aloe  was  first  described 
by  Thunberg.  The  stem  is  round,  three  or  four  feet  high,  about  four  inches  in 
diameter,  and  leafy  at  the  summit.  The  leaves  are  spreading,  subverticillate,  about 
two  feet  long,  broad  at  the  base,  gradually  narrowing  to  the  point,  channelled  upon 
their  upper  surface,  and  with  remote  teeth  upon  their  edges.  The  flowers  are  bell- 
shaped,  and  spread  horizontally  in  very  close  spikes.  Beneath  each  flower  is  a  broad, 
ovate,  acute  bract,  white,  with  three  green  streaks,  and  nearly  as  long  as  the  corolla. 
Of  the  six  petals,  the  three  inner  are  ovate,  obtuse,  white,  with  three  green  lines, 
and  broader  than  the  outer,  which  otherwisij  resemble  them.  The  stamens  are  much 
longer  than  the  corolla.  The  spiked  aloe  is  a  native  of  Southern  Africa,  growing 
near  the  Cape  of  Good  Hope,  and,  like  all  the  other  species,  preferring  a  sandy  soil. 
In  some  districts  of  the  colony  it  is  found  in  great  abundance,  particularly  at  Zwel- 
Icndam,  near  Mossel  Bay,  where  it  almost  covers  the  surface  of  the  country.  Much 
of  the  Cape  aloes  is  said  to  be  derived  from  this  species. 

A.  Socotrina.  Lamarck,  Encycl.  i.  85  ;  De  Cand.  Plantes  Grasses,  fig.  85  ;  Cur- 
tis's  Bot.  Mag.  pi.  472  ;  Carson's  Illnst.  of  Med.  Bot.  ii.  48,  pi.  92. — A.  vera.  Miller, 
Diet..,  ed.  8,  No.  55.  The  stem  of  this  species  is  erect,  eighteen  inches  or  more  in 
height,  woody,  and  leafless  below,  where  it  is  very  rough  from  the  remains  of  former 
leaves.  At  top  it  is  embraced  by  green,  sword-shaped,  ascending  leaves,  somewhat 
concave  on  their  upper  surface,  convex  beneath,  curved  inward  at  the  point,  with 
numerous  small  white  serratures  at  their  edges.  The  flowers,  which  are  in  a  cylin- 
drical, simple  raceme,  are  scarlet  near  the  base,  pale  in  the  centre,  and  greenish  at 
the  summit,  and  have  unequal  stamens,  of  which  three  are  longer  than  the  corolla. 
Tlie  plant  received  its  name  from  the  island  of  Socotra,  of  which  it  is  said  to  be  a 
native  ;  and  is  supposed  to  be  the  source  of  the  Socotrine  aloes. 

A.  vulgaris.  Lamarck,  Encycl.  i.  86  ;  De  Cand.  Plantes  Grasses,  fig.  27;  Carson's 
lUust.  of  Med.  Bot.  ii.  46,  pi.  90.  This  species  has  a  very  short  woody  stem,  and 
lanceolate  embracing  leaves,  which  are  first  spreading,  then  ascending,  of  a  glaucous 
green  color,  somewhat  mottled  with  darker  spots,  flat  on  the  upper  surface,  convex 
beneath,  and  armed  with  hard  reddish  spines,  distant  from  each  other,  and  perpen- 
dicular to  the  margin.  The  flower-stem  is  axillary,  of  a  glaucous  reddish  color,  and 
branched,  with  a  cylindrical-ovate  spike  of  yellow  flowers,  which  are  at  first  erect, 
then  spreading,  and  finally  pendulous,  and  do  not  exceed  the  stamens  in  length.  A. 
vulgaris  is  a  native  of  southeastern  Europe,  the  north  of  Africa,  and  Madagascar. 
It  is  cultivated  in  Italy,  Sicily,  Malta,  and  especially  in  the  West  Indies,  where  it 
contributes  largely  to  furnish  the  Barbadoes  aloes. 

The  proper  aloetic  juice  was  formerly  thought  to  exist  in  longitudinal  vessels  be- 
neath the  epidermis  of  the  leaves,  and  readily  flows  out  when  these  are  cut  trans- 
versely ;  but,  according  to  M.  Edmond  Robitjuet,  who  has  made  elaborate  researches 
in  relation  to  this  drug,  these  vessels  are  air-ducts,  and  the  juice  flows  in  the  inter- 
cellular passages  between  them.  The  liquid  obtained  by  expression  from  the  paren- 
chyma is  mucilaginous,  and  possessed  of  little  medicinal  virtue.  The  quality  of  the 
drug  depends  much  upon  the  mode  of  preparing  it.  The  finest  kind  is  that  obtained 
by  exudation,  and  subsequent  inspissation  in  the  sun.  Most  of  the  better  sorts,  how- 
ever, are  prepared  by  artificially  heating  the  juice  which  has  spontaneously  exuded 
from  the  cut  leaves.  The  chief  disadvantage  of  this  process  is  the  conversion  of  a 
portion  of  the  soluble  active  principle  into  an  insoluble  and  comparatively  inert  sub- 
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stance,  through  the  influence  of  an  elevated  temperature.  The  plan  of  bruising  and 
expressing  the  leaves,  and  boiling  down  the  resulting  liquor,  yields  a  much  inferior 
product ;  as  a  large  portion  of  it  must  be  derived  from  the  mucilaginous  juice  of  the 
parenchyma.  The  worst  plan  of  all  is  to  boil  the  leaves  themselves  in  water,  and 
evaporate  the  decoction.  The  quality  of  the  drug  is  also  affected  by  the  careless  or 
fraudulent  mixture  of  foreign  matters  with  the  juice,  and  the  unskilful  management 
of  the  inspissation. 

Commercial  History  and  Varieties.  Three  chief  varieties  of  aloes  are  known 
in  commerce ;  the  Cape  aloes,  the  Socotrine,  and  the  Barbadoes,  of  which  the  first 
two  are  most  used  in  this  country. 

1.  Cape  Aloes  {Shining Aloes)  was  dropped  from  the  U.S.  Pharmacopoeia  at 
the  recent  revision.  It  is  imported  from  the  Cape  of  Good  Hope,  either  directly, 
or  through  the  medium  of  English  commerce.  It  is  collected  by  the  Hottentots 
and  Dutch  boors  indiscriminately  from  A.  spicata  and  other  species,  which  grow 
wild  in  great  abundance.  Mr.  Backhouse  (1838j,  Dr.  L.  Pappe,  of  Cape  Town,  and 
Mr.  P.  MacOwan  (1871),  all  state  that  the  best  aloes  is  derived  from  Aloe  ferox 
{Lam.),  and,  according  to  Dr.  L.  Pappe,  a  weaker  product  is  obtained  from  A.  Afri- 
cana  and  A.  plicatUis  of  Miller.  {Flor.  Capens.  28.)  The  process  is  very  simple. 
As  stated  by  Hallbeck,  a  Moravian  missionary  who  resided  at  the  Cape,  a  hole  is 
made  in  the  ground,  in  which  a  sheep-skin  is  spread  with  the  smooth  side  upward. 
The  leaves  are  then  cut  off  near  the  stem,  and  arranged  around  the  hole,  so  that 
the  juice  which  runs  out  may  be  received  into  the  skin.  The  juice  flows  most  freely 
in  hut  weather.  {United  Breth.  Mission.  Intelligencer,  H.  y.,vi.  436.)  When  a 
suflScient  quantity  of  the  liquor  has  been  collected,  it  is  inspissated  in  iron  caldrons, 
and,  when  sufl&ciently  c*oncentrated,  is  poured  into  boxes  or  skins,  where  it  concretes 
upon  cooling.  The  finest  kind  is  collected  at  the  Missionary  Institution  at  Beth- 
elsdorp,  and  hence  called  Bethelsdorp  aloes.  Its  superiority  is  owing  exclusively  to 
the  greater  care  observed  in  its  preparation. 

According  to  the  recent  descriptions  in  Pharmacop-aphia,  the  process  just  de- 
scribed is  still  followed  in  its  essential  details  throughout  the  Cape.  Cape  aloes 
differs  from  Socotrine  aloes  especially  in  its  brilliant  conchoidal  fracture  and  peculiar 
odor,  which  is  strong,  but  neither  nauseous  nor  aromatic.  When  freshly  broken,  it 
has  a  very  dark  olive  or  greenish  color  approaching  to  black,  presents  a  smooth 
bright  almost  glassy  surface,  and,  if  held  up  to  the  light,  appears  translucent  at  its 
edges.  The  small  fragments  also  are  semi-transparent,  and  have  a  tinge  of  yellow 
or  red.  mixed  with  the  deep  olive  of  the  opaque  mass.  The  same  tinge  is  some- 
times observable  in  the  larger  pieces.  The  powder  is  of  a  fine  greenish  yellow 
color,  and,  being  generally  more  or  less  sprinkled  over  the  surface  of  the  pieces  as 
they  are  kept  in  the  shops,  gives  them  a  somewhat  yellowish  appearance.  Cape 
aloes,  when  quite  hard,  is  very  brittle,  and  readily  powdered ;  but  in  very  hot 
weather  it  is  apt  to  become  somewhat  soft  and  tenacious,  and  the  interior  of  the 
pieces  is  occasionally  more  or  less  so  even  in  winter.  It  is  usually  imported  in 
casks  or  boxes.  Dr.  Pereira  says  that  a  variety  is  sometimes  imported  into  England 
from  the  Cape,  of  a  reddish  brown  color  like  hepatic  aloes.  S^atal  aloes  is  a  variety 
coming  from  Natal,  on  the  southeast  coast  of  Africa,  which  occurs  in  irregular  pieces, 
with  a  fracture  much  less  shining  than  that  of  Cape  aloes  and  a  totally  different 
color,  having  a  greenish  slate  hue.  It  is  less  soluble  than  Cape  aloes,  and  has  a 
peculiar  composition,  which  will  be  adverted  to  under  the  chemistry  of  the  drug. 

2.  Socotrine  Aloes.  This  aloes,  which  has  been  very  long  known  and  highly 
esteemed  under  its  present  name,  is  nominally  produced  in  the  island  of  Socotra, 
which  lies  in  the  Straits  of  Babelmandel,  about  forty  leagues  to  the  east  of  Cape 
Guardafui ;  but  we  are  told  by  Ainslie  that  the  greater  part  of  what  is  sold  under  that 
name  is  prepared  in  the  kingdom  of  Melinda,  upon  the  eastern  coast  of  Africa  ;  and 
Wellsted  states  that  the  aloes  of  the  neighboring  parts  of  Arabia  is  the  same  as  that 
of  Socotra.  The  commerce  in  this  variety  of  aloes  is  carried  on  chiefly  by  the  mari- 
time Arabs,  who  convey  it  either  to  India,  or  up  the  Red  Sea  by  the  same  channel 
through  which  it  reached  Europe  before  the  discovery  of  the  southern  passage  into 
the  Indian  Ocean.     Mr.  Vaughan  states  that  nearly  the  whole  product  of  the  island 
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is  carried  to  Maculla,  on  the  southern  coast  of  Arabia,  and  thence  transhipped  to 
Bombay.  (P.  J.  Tr.,  xii.  268.)  The  species  of  Aloe  which  yields  it  is  not  certainly 
known,  but  is  probably  A.  Socotrina.  According  to  Wellsted,  the  plant  grows  on 
the  sides  and  summits  of  mountains,  from  five  hundred  to  three  thousand  feet  above 
the  level  of  the  plains.  It  is  found  in  all  parts  of  the  island,  but  most  abundantly 
on  the  western  portion,  where  the  surface  is  thickly  covered  with  it  for  miles.  It 
appears  to  thrive  best  in  parched  and  barren  places.  The  whole  produce  was  for- 
merly monopolized  by  the  Arabian  Sultan  of  Kisseen ;  but  at  present  the  business 
of  collecting  the  drug  is  entirely  free  to  the  inhabitants.  The  leaves  are  plucked 
at  any  period  of  the  year,  and  are  placed  in  skins  into  which  the  juice  is  allowed 
to  exude.  In  what  way  the  inspissation  is  effected  we  are  not  informed  by  Well- 
sted ;  but,  according  to  Hermann,  it  is  by  exposure  to  the  heat  of  the  sun.  The 
aloes  is  exported  in  skins,  or  in  kegs  or  tin-lined  boxes.  Its  quality  differs  much 
according  to  the  care  taken  in  its  preparation. 

Socotrine  aloes  is  in  pieces  of  a  yellowish  or  reddish  brown  color,  wholly  different 
from  that  of  the  former  variety.  Sometimes  the  color  is  very  light,  especially  in 
the  fresh  and  not  fully  hardened  parcels ;  sometimes  it  is  a  deep  brownish  red  like 
that  of  garnets.  It  is  rendered  much  darker  by  exposure  to  the  air  ;  and  the  interior 
of  the  masses  is  consequently  much  lighter-colored  than  the  exterior.  Its  surface 
is  somewhat  glossy,  and  its  fracture  smooth  and  conchoidal,  with  sharp  and  semi- 
transparent  edges.  The  color  of  its  powder  is  a  bright  golden  yellow.  It  has  a 
peculiar,  not  unpleasant  odor,  and  a  taste  which,  though  bitter  and  disagreeable, 
is  accompanied  with  an  aromatic  flavor.  Though  hard  and  pulverulent  in  cold 
weather,  it  is  somewhat  tenacious  in  summer,  and  softens  by  the  heat  of  the  hand. 
"It  dissolves  entirely  in  proof  spirit,  and  during  solution  exhibits  under  the  micro- 
scope numerous  minute  crystals."  Br.  "  It  is  almost  entirely  soluble  in  alcohol  and 
in  4  times  its  weight  of  boiling  water."    U.  S. 

Under  the  name  of  Socotrine  aloes,  are  occasionally  to  be  met  with  in  the  market 
small  parcels  beautifully  semi-transparent,  shining,  and  of  a  yellowish,  reddish,  or 
brownish  red  color.  These,  however,  are  very  rare,  and  do  not  deserve  to  be  con- 
sidered as  a  distinct  variety.  They  are  probably  portions  of  the  juice  carefully 
inspissated  in  the  sun,  and  may  accompany  the  packages  brought  from  any  of  the 
commercial  sources  of  aloes.  When  in  mass,  as  imported  from  the  East,  Socotrine 
aloes  is  soft  and  plastic,  and  of  a  very  light  yellowish  brown  color  in  the  interior. 
It  becomes  hard  and  brittle  when  broken  into  pieces  ;  and  the  London  dealers 
hasten  the  result  by  exposing  it  to  a  very  gentle  heat,  so  as  to  evaporate  the  moisture. 
Pereira  tells  us  that  impure  and  dirty  pieces  of  the  drug  are  melted  and  strained, 
and  that  the  skins  from  which  the  best  portions  have  been  removed  are  washed  with 
water,  which  is  then  evaporated.  Occasionally  the  juice  has  been  imported  into 
London  in  casks,  not  thoroughly  inspissated.  In  this  state  it  is  of  the  consistence 
of  molasses,  of  an  orange  or  yellowish  color,  and  of  a  strong  fragrant  odor.  It 
separates,  upon  standing,  into  a  transparent  liquid,  and  an  opaque,  lighter-colored, 
granular  portion  which  subsides.  Pereira  found  the  latter  portion  to  consist  of  in- 
numerable minute  prismatic  crystals,  which  he  believed  to  be  identical  with  or  closely 
analogous  to  the  aloin  of  the  Messrs.  Smith.  When  the  juice  is  heated,  the  deposit 
dissolves,  and  the  whole  being  evaporated  yields  a  solid,  transparent  product,  having 
the  properties  of  fine  Socotrine  aloes.   {P.  J.  Tr.,  xi.  439.) 

Much  of  the  aloes  sold  as  Socotrine  consists  simply  of  superior  specimens  of 
other  varieties  falsely  labelled  to  enhance  the  value. 

Much  confusion  and  uncertainty  have  prevailed  in  relation  to  the  term  Hepatic 
Aloes.  The  name  was  originally  applied  to  a  product  from  the  East  Indies,  of  a 
reddish  brown  or  liver  color,  and  has  been  extended  to  similar  aloes  from  the  West 
Indies.  The  hepatic  aloes  of  the  present  London  markets  is  simply  a  dark,  opaque, 
liver-colored  Socotrine  aloes. 

3.  Barbadoes  Aloes.  This  is  the  name  by  which  the  aloes  produced  in  the 
West  Indies  is  generally  designated.  The  aloe  plants  are  largely  cultivated  in  the 
poorer  soils  of  Jamaica  and  Barbadoes,  especially  of  the  latter  island.  The  species 
from  which  most  of  the  drug  is  procured  is  A.  vulgaris;  but  A.  Socotrina,  A. pur- 
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purascens,  and  A.  arborescens  are  also  said  to  be  cultivated.  The  process  employed 
appears  to  be  somewhat  different  in  different  places,  or  at  least  as  described  by  dif- 
ferent authors.  A  fine  kind  was  formerly  prepared  by  the  spontaneous  inspissation 
of  the  juice,  placed  in  bladders  or  shallow  vessels,  and  exposed  to  the  sun.  The 
common  Barbadoes  aloes,  however,  is  now  made  either  by  boiling  the  juice  to  a 
proper  consistence,  or  by  first  forming  a  decoction  of  the  leaves,  chopped  and  sus- 
pended in  water  in  nets  or  baskets,  and  then  evaporating  the  decoction.  In  either 
case,  when  the  liquor  has  attained  such  a  consistence  that  it  will  harden  on  cooling, 
it  is  poured  into  calabashes  and  allow  to  concrete.  A  gentleman  from  Barbadoes, 
who  had  seen  the  aloes  prepared,  informed  Mr.  Squire  that  the  leaves  are  cut 
transversely,  and  so  placed  that  the  juice  flows  from  the  incised  surfaces  into  a 
trough,  which  inclines  to  the  boiler.  {Med.  T.  and  Gaz.,  Jan.  1868,  p.  75.)  It 
is  imported  into  England  in  gourds  weighing  from  60  to  70  pounds,  or  even  more, 
or  sometimes  in  boxes.  A  variety  known  as  ^'■Capey  Barbadoes,'^  having  a  smooth 
glassy  fracture,  occurs  in  the  London  markets.  In  consequence  of  the  great  de- 
mand for  it  in  veterinary  practice,  it  commands  a  high  price  in  Great  Britain. 

The  color  of  Barbadoes  aloes  is  not  uniform.  Sometimes  it  is  dark  brown  or 
almost  black,  sometimes  of  a  reddish  brown  or  liver  color,  and  again  of  some  inter- 
mediate shade.  It  has  usually  a  dull  fracture,  and  is  almost  perfectly  opaque, 
even  at  the  edges,  and  in  thin  layers.  It  is  also  distinguishable  by  its  odor,  which 
is  disagreeable  and  even  nauseous.  The  powder  is  of  a  dull  olive-yellow.  Accord- 
inc  to  Mr.  Giles,  it  yields  80  per  cent,  of  aqueous  extract,  and  is  even  more  active 
than  the  Socotrine.  {P.J.  Tr.^  Dec.  1860,  p.  301.)  "It  dissolves  almost  entirely 
in  proof  spirit,  and  during  solution  exhibits  under  the  microscope  numerous 
crystals."  Br.  According  to  M.  Marais.  Barbadoes  aloes,  from  whatever  part  of 
the  West  Indies  derived,  and  however  differing  in  color,  when  dissolved  in  distilled 
water  in  the  proportion  of  one  part  to  100,000  parts,  has,  in  a  high  degree,  the 
property  of  civing  rise  to  a  fine  rose-color  on  the  addition  of  chloride  of  gold  or 
tincture  of  iodine ;  while  all  other  varieties,  whether  African  or  Indian,  with  the 
exception  of  the  hepatic,  produce  with  these  reagents  either  a  feeble  color,  slow  in 
occurring,  or  no  change  of  color  whatever.   {Journ.  de  Pharm.,  4e  ser.,  v.  326.) 

Besides  these  varieties  of  aloes,  others  are  mentioned  by  authors.  A  very  infe- 
rior kind,  supposed  to  consist  of  the  dregs  of  the  juice  which  furnished  the  better 
sorts,  almost  black,  quite  opaque,  hard,  of  a  rough  fracture  and  very  fetid  odor, 
and  full  of  various  impurities,  was  formerly  sold  under  the  name  of  fetid,  cabalUne, 
or  horse  aloes.  It  was  used  exclusively  for  horses  ;  but,  in  consequence  of  the 
cheapness  of  better  kinds,  it  has  been  banished  from  veterinary  practice,  and  is  not 
now  iound  in  the  market.  Aloes  has  been  imported  from  Muscat,  and  a  consid- 
erable quantity  came  over  in  a  vessel  sent  by  the  Sultan  to  the  United  States. 
Some  of  a  similar  origin  has  been  called  Mocha  aloes  in  London.  Jafferhad 
aloes,  supposed  to  be  the  same  as  Mocha  aloes  {A.J.  P.,  1881,  p.  175),  has  been 
shown  to  be  the  product  of  ^4.  Ahyssinica.  Cura^oa  aloes,  resembling  Barbadoes  aloes 
but  having  a  different  odor,  comes  into  European  commerce  through  Holland  from 
the  Dutch  West  Indies. 

General  Properties.  The  odor  of  aloes  is  different  in  the  different  varieties. 
The  tar»te  is  in  all  of  them  intensely  bitter  and  very  tenacious.  The  color  and 
other  sensible  properties  have  been  sufficiently  described.*  Several  distinguished 
chemists  have  investigated  the  nature  and  composition  of  aloes.  Braconnot  found 
a  bitter  principle,  which  he  named  resino-amer  (resinous  bitter),  and  another  sub- 
stance in  smaller  proportion,  which  he  designated  by  the  name  oi  flea-colored  prin- 
ciple. The.se  results  were  essentially  confirmed  by  Trommsdorff,  Bouillon-Lagrange, 
and  Vogel.   Berzelius  considers  aloes  to  be  made  up  of  a  bitter  extractive  and  products 

*  Hugo  Borntrager  claims  that  one  part  of  aloes  in  5000  can  be  detected  in  the  following  man- 
ner. A  little  of  the  suspected  liquid  is  shaken  with  about  twice  its  bulk  of  benzin,  which  is 
allowed  to  separate,  decanted,  and  shaken  with  a  few  drops  of  strongest  water  of  ammonia.  On  sepa- 
ration thenniinonia  will  be  of  a  clear  red  color.  With  solids  a  tincture  should  first  be  made.  Ac- 
cording to  Mr.  R.  H.  Groves  [P.  J.  Tr..  3d  ser.,  si.  1045),  this  test  will  never  succeed  with  a  less  con- 
centration than  1  pjirt  in  250,  and  with  some  aloes  1  in  100,  and  is  due  to  the  tannin-like  substance 
of  aloes  ;  he  also  states  that  extreme  care  is  necessary  to  have  the  benzin  solution  perfectly  clear. 
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from  this  by  the  alterations  in  the  air.  Robiquet  obtained  a  product  which  he 
called  alo'etin.     (For  details,  see  14th  ed.  U.  S.  D.) 

ALoifNS.  The  bitter  substances  noticed  above,  viz.,  the  resino-amer  of  Braconnot, 
the  hitter  extractive  of  Berzelius  and  others,  and  the  aloetin  of  llobiquet,  probably 
contain  the  active  principle  of  aloes,  but  combined  with  impurities  which  render  it 
insusceptible  of  crystallization.  It  is  probable  that  there  exists  not  one  compound, 
but  a  set  of  three  closely  related  compounds,  to  which  the  general  name  of  alo'ins 
is  now  given.  The  first  of  these,  found  exclusively  in  Barbadoes  aloes,  and  dis- 
covered by  T.  and  H.  Smith,  is  called  harhaloin;  the  second,  discovered  by  Fliickiger 
in  Natal  aloes,  is  called  natalo'in;  the  third,  found  by  Histed  and  Fliickiger  in  Soco- 
trine  aloes,  is  called  socaloin. 

Barhalo'in.  This  is  a  neutral  substance  crystallizing  in  tufts  of  small  yellow 
prisms.  These  crystals  represent  hydrated  aloin,  and  part  with  one  mol.  of  water 
(=  269  per  cent.)  by  desiccation  in  vacuo,  or  by  the  prolonged  heat  of  a  water- 
bath.  Barbaloin,  C^HjgO,^  -|-  H^O,  dissolves  sparingly  in  water  or  alcohol,  but  very 
freely  if  either  liquid  be  even  slightly  warmed;  it  is  insoluble  in  ether. 

By  oxidation  with  nitric  acid,  barbaloin  yields,  as  Tilden  has  shown,  about  one- 
third  of  its  weight  of  chrysammic  acid,  besides  aloetic,  oxalic,  and  picric  acids.  It 
combines  easily  with  bromine  to  form  yellow  needles  of  bromaloin,  Cg^Hj^BrgOj^; 
chloralo'in,  Cj^HjgClgOj^  -(-  BH^O,  has  also  been  obtained  {Pharmacographia,  2d 
ed.,  p.  687.)  According  to  Tilden,  from  20  to  25  per  cent,  of  barbaloin  can  be 
extracted  from  good  qualities  of  the  drug,  by  agitating  with  seven  or  eight  parts 
of  boiling  water  slightly  acidulated  with  hydrochloric  acid,  allowing  to  stand  for 
twenty-four  hours,  filtering,  setting  aside  for  a  day  or  two,  putting  the  resulting 
mass  in  a  calico  bag,  and  squeezing  out  the  liquid.  The  barbaloin  thus  obtained 
is  purified  by  solution  in  alcohol  and  crystallization.   (P.  J.  Tr.,  ii.  845.) 

Nataloln.  This  exists  naturally  in  Natal  aloes,  from  which  it  can  be  easily  pre- 
pared in  the  crude  state  if  the  drug  be  triturated  with  an  equal  weight  of  alcohol 
at  a  temperature  not  exceeding  48°  C.  This  will  dissolve  the  amorphous  portion, 
from  which  the  crystals  should  be  separated  by  a  filter  and  washed  with  a  small 
quantity  of  cold  spirit.  From  16  to  25  per  cent,  of  ci'ude  nataloin  in  pale  yellow 
crystals  may  be  thus  extracted.  Its  formula  is  C^jH^gOj^.  It  is  scarcely  more  sol- 
uble in  warm  than  in  cold  spirit  of  wine,  so  that  to  obtain  crystals  it  is  best  to  allow  the 
solution  to  evaporate  spontaneously.  Water,  hot  or  cold,  dissolves  it  very  sparingly. 
Nataloin  gives  off  no  water  when  exposed  over  oil  of  vitriol,  or  to  a  temperature 
of  100°  C.  By  the  action  of  nitric  acid  it  affords  both  oxalic  and  picric  acids,  but 
no  chrysammic  acid. 

Socaloin.  In  the  Socotrine  or  Zanzibar  aloes,  the  crystals  are  of  comparatively 
large  size,  such  as  are  not  seen  in  Natal  aloes.  They  cannot,  however,  be  so  easily 
separated  as  the  nataloin,  since  they  are  nearly  as  soluble  as  the  amorphous  matter 
surrounding  them.  Histed  recommends  treating  the  powdered  crude  drug  with  a 
little  alcohol,  sp.  gr.  0  960,  and  strongly  pressing  the  pasty  mass  between  several 
thicknesses  of  calico  ;  then  dissolving  the  yellow  crystalline  cake  in  warm  weak  alco- 
hol, and  collecting  the  crystals  which  are  formed  by  cooling  and  repose. 

Socaloin  forms  tufted  acicular  prisms,  which  by  solution  in  methylic  alcohol  may 
be  obtained  2  to  3  millimetres  in  length.  It  is  much  more  soluble  than  nataloin. 
Socaloin  is  a  hydrate,  losing,  when  dried  over  oil  of  vitriol,  11  to  12  per  cent,  of 
water,  but  slowly  regaining  it  if  afterwards  exposed  to  the  air.  Its  elementary 
composition  is  Cg^HggOjj  -\-  SH^O. 

The  three  aloins,  Barbaloin,  Nataloin,  and  Socaloin,  are  easily  distinguished  by 
the  following  beautiful  reaction,  first  noticed  by  Histed.  A  drop  of  nitric  acid  on  a 
porcelain  slab  gives,  with  a  few  particles  of  barbaloin  or  nataloin,  a  vivid  crimson  (rap- 
idly Hiding  in  the  case  of  barbaloin,  but  permanent  with  nataloin  unless  heat  be 
applied),  but  produces  little  effect  with  socaloin.  To  distinguish  barbaloin  from 
nataloin,  test  each  by  adding  a  minute  quantity  to  a  drop  or  two  of  oil  of  vitriol, 
then  allowing  the  vapor  from  a  rod  touched  with  nitric  acid  to  pass  over  the  sur- 
f  ice.  Barbaloin  (and  socaloin)  will  undergo  no  change,  but  nataloin  will  assume  a 
fine  blue.  (^Fharniacographia,  2d  ed.,  p.  688.)     E.  von  Sommaruga  and  Egger 
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consider  that  the  three  aloins  form  a  homologous  series  possessing  the  formulas : 
barbaloin,  C„Hj,,07 ;  nataloln,  CjjHjgO^ ;  socaloin,  C^Hj^O^,  and  that  they  are  all 
derived  from  anthracene,  Cj^Hj^. 

Aloes  yields  its  active  matter  to  cold  water,  and  when  good  is  almost  wholly  dis- 
solved by  boiling  water;  but  the  inert  portion,  or  apotheme  of  Berzelius,  is  depos- 
ited as  the  solution  cools.  It  is  also  soluble  in  alcohol,  rectified  or  diluted.  Long 
boiling  impairs  its  purgative  properties  by  oxidizing  the  aloln  and  rendering  it 
insoluble.  The  alkalies,  their  carbonates,  and  soap  alter  in  some  measure  its 
chemical  nature,  and  render  it  of  easier  solution.  It  is  inflammable,  swelling  up 
and  decrepitating  when  it  bums,  and  giving  out  a  thick  smoke  which  has  the  odor 
of  the  drug. 

Those  substances  only  are  incompatible  with  aloes  which  alter  or  precipitate  the 
soluble  matter ;  as  the  insoluble  portion  is  without  action  upon  the  system.  Among 
these  is  the  infusion  of  galls,  which  we  have  found,  probably  through  its  tannic 
acid,  to  afford  a  copious  precipitate  with  an  aqueous  solution  of  aloes.  It  is  said 
that  such  a  solution  will  keep  a  long  time,  even  for  several  months,  without 
exhibiting  mouldiness  or  putrescence,  though  it  becomes  ropy. 

Medical  Properties  and  Uses.  Aloes  was  known  to  the  ancients.  It  is  men- 
tioned in  the  works  of  Dioscorides  and  Celsus,  the  former  of  whom  speaks  of  two 
kinds.  The  varieties  are  similar  in  their  mode  of  action.  They  are  all  cathartic, 
operating  very  slowly  but  certainly,  and  having  a  peculiar  affinity  for  the  large 
intestine,  and  especially  its  pelvic  portion.  Their  action,  moreover,  appears  to  be 
directed  rather  to  the  muscular  coat  than  to  the  exhalant  vessels ;  and  the  dis- 
charges which  they  produce  are,  therefore,  seldom  very  thin  or  watery.  In  a  full 
dose  they  quicken  the  circulation,  and  produce  general  warmth.  When  frequently 
repeated,  they  are  apt  to  irritate  the  rectum.  Aloes  has  a  decided  tendency  to  the 
uterine  system.  Its  emmenagogue  effect,  which  is  often  very  considerable,  is  gen- 
erally attributed  to  a  sympathetic  extension  of  irritation  from  the  rectum  to  the 
uterus ;  but  we  can  see  no  reason  why  the  medicine  should  not  act  specifically 
upon  this  organ ;  and  its  influence  in  promoting  menstruation  is  by  no  means  con- 
fined to  cases  in  which  its  action  upon  the  neighboring  intestine  is  most  conspicu- 
ous. A  peculiarity  in  the  action  of  this  cathartic  is,  that  an  increase  of  the  quan- 
tity administered,  beyond  the  medium  dose,  is  not  attended  by  a  corresponding 
increase  of  effect.  Its  tendency  to  irritate  the  rectum  may  be  obviated,  in  .some 
measure,  by  combining  with  it  soap  or  an  alkaline  carbonate  ;  but  it  does  not  follow, 
as  supposed  by  some,  that  this  modification  of  its  operation  is  the  result  of  in- 
creased solubility ;  for  aloes  given  in  a  liquid  state  produces  the  same  effect  as 
when  taken  in  pill  or  powder,  except  that  it  acts  somewhat  more  speedily.  Besides, 
when  externally  applied  to  a  blistered  surface,  it  operates  exactly  in  the  same  manner 
as  when  internally  administered,  thus  proving  that  its  peculiarities  are  not  depend- 
ent upon  the  particular  form  in  which  it  may  be  given,  but  on  specific  tendencies 
to  particular  parts.  (Gerhard.  X.  Am.  Med.  and  Snrg.  Joum.,  x.  155.)  With  its 
other  powers,  aloes  combines  the  property  of  slightly  stimulating  the  stomach.  It 
is.  therefore,  in  minute  doses,  an  excellent  remedy  in  habitual  costiveness  attended 
with  torpor  of  the  digestive  organs.  It  has  been  supposed  to  stimulate  the  hepatic 
secretion,  and  certainly  acts  sometimes  very  happily  in  jaundice,  producing  bilious 
stools  even  after  calomel  has  failed.  From  its  special  direction  to  the  rectum,  it 
has  been  found  peculiarly  useful  in  the  treatment  of  ascarides,  and  is  useful  in  hem- 
orrhoids withou;  inflammation.  In  amenorrhoea  it  is  perhaps  more  frequently  em- 
ployed than  any  other  remedy,  entering  into  almost  all  the  numerous  empirical 
preparations  habitually  resorted  to  by  females  in  that  complaint,  and  much  used  in 
regular  practice.  It  is  frequently  combined  with  more  irritating  cathartics,  in  order 
to  regulate  their  liability  to  excessive  action.  In  amenorrhoea  it  is  .said  to  be  pecu- 
liarly efficacious,  when  given,  in  the  form  of  enema,  about  the  period  when  the 
menses  should  appear.  Aloes  is  unsuitable,  unless  modified  by  combination,  to  the 
treatment  of  inflammatory  diseases. 

The  medium  dose  Ls  10  grains  (0-65  Gm.) ;  but  as  a  laxative  it  will  often 
operate  in  the  quantity  of  2  or  3  grains  (013-0-20  Gm.) ;  and  when  a  decided 
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impression  is  required,  the  dose  may  be  augmented  to  20  grains  (1-3  Gm.).  In 
consequence  of  its  excessively  bitter  and  somewhat  nauseous  taste,  it  is  most  con- 
veniently administered  in  pills.  There  has  been  a  very  curious  difference  of  obser- 
vation in  regard  to  the  purgative  action  of  aloin,  which  is  not  easily  explained. 
Kondracki  (Draggendorfs  J«/iri  ,  1874,  p.  47)  denies  all  activity  to  it,  and  in  this 
has  been  sustained  by  some  other  observers.  The  numerous  experiments  of 
Craig,  Nelson,  Dobson,  W.  A.  Tilden,  etc.,  have  shown,  however,  that  both  the 
socaloin,  barbaloin,  and  nataloin  are  active  in  doses  of  2  to  4  grains ;  the  barba- 
loin  is  affirmed  to  be  the  most  powerful.  Fronmiiller  {Lojid.  Med.  Hec,  1879,  p.  70) 
affirms  that  aloin,  dissolved  in  twenty-five  times  its  weight  of  water,  acts  as  an 
efficient  although  slow  purgative,  when  given  hypodermically,  without  causing  any 
local  irritation.  Although  aloin  is  no  doubt  purgative,  it  is  not  certain  that  it  is 
the  only  purgative  principle  in  aloes.     Dose,  2  to  4  grains  (0'13-0-26  Gm.). 

Off.  Prep.  Aloe  Purificata,  U.  S.;  Enema  Aloes,  Br.;  Extractum  Aloes  Aquo- 
sum,  U.  S.;  Extractum  Aloes  Barbadensis,  £r.;  Ext.  Aloes  Socotrinae,  Br.;  Pil. 
Aloes  Barbadensis,  Br.;  Pil.  Aloes  Socotrinse,  Br.;  Pil.  Cambogise  Comp.,  Br.; 
Pil.  Colocynth.  Comp.,  Br.;  Pil.  Colocynthidis  et  Hyoscyami,  Br. 

ALOE  PURIFICATA.   U.S.    Punjied  Aloes. 

(XL'O-E  Ptr-BI-FI-CA'TA.) 

AloSs  depur6,  Fr.;  Gereinigte  Aloe,  G. 

"  Aloes,  o«e  hundred  parts  [or  sixteen  ounces  av.] ;  Alcohol, _/?/?ee»  parts  [or  three 
fluidounces].  Heat  the  Aloes,  by  means  of  a  water-bath,  until  it  is  completely 
melted.  Then  add  the  Alcohol,  and,  having  stirred  the  mixture  thoroughly,  strain 
it  through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water.  Evaporate 
the  strained  mixture  by  means  of  a  water-bath,  constantly  stirring,  until  a  thread 
of  the  mass  becomes  brittle  on  cooling.  Lastly,  break  the  product,  when  cold,  into 
pieces  of  a  convenient  size,  and  keep  it  in  well-stopped  bottles."  U.  S. 

Aloes,  even  of  good  quality,  is  so  often  mixed  as  found  in  the  market  with  various 
accidental  impurities,  such  as  fragments  of  wood,  vegetable  remains,  pieces  of  leather, 
and  earthy  matter,  that  it  has  been  thought  advisable  to  have  an  officinal  process 
by  which  it  may  be  freed  from  these,  should  its  purification  be  found  necessary  in 
any  particular  instance.  The  use  of  alcohol  in  the  formula  is  simply  to  render  the 
melted  aloes  more  liquid,  and  thus  facilitate  the  straining ;  and  it  is  subsequently 
got  rid  of  by  evaporation ;  but  care  should  be  taken  not  to  use  too  great  a  heat, 
or  to  continue  it  too  long,  for  fear  of  impairing  the  virtues  of  the  drug. 

Thus  prepared,  purified  aloes  is  in  irregular,  brittle  pieces  of  a  dull  brown  or 
reddish  brown  color,  and  having  the  peculiar  aromatic  odor  of  Socotrine  aloes.  It 
is  almost  entirely  soluble  in  alcohol. 

Off.  Prep.  Pilulce  Aloes;  Pilulae  Aloes  et  Asafoetidge ;  Pilulae  Aloes  et  Ferri; 
Pilulse  Aloes  et  Masiiches  ;  Pilulae  Aloes  et  Myrrhae,  U.S.;  Tinctura  Aloes ;  Tinc- 
lura  Aloes  et  Myrrhae  ;  Vinum  Aloes  ;  Extractum  Colocynthidis  Compositum,  IT.  S. 

ALTH^A.    U.S.     Althsea.  Marslimallow. 

(AL-THiE'A.) 

"  The  root  of  Althaea  officinalis.  Linne.    {Nat.  Ord.  Malvaceae.)"  U.  S. 

Radix  Althaeas,  P.G.;  Racine  de  Guimauve,  Guimauve,  Fi\;  Althiewurzel,  EibischwurzeJ, 
Eibisch,  G.;  Altea,  It.;  Altea,  Malvavisco,  Sp. 

Gen.  Ch.  Cohjx  double,  the  exterior  six  or  nine-cleft.  Capsides  numerous,  one- 
seeded.    Willd. 

Althxa  officinalis.  Willd.  Sp.  Plant,  iii.  770  ;  Woodv.  Med.  Bot.  p.  552,  t.  198. 
Marshmallow  is  an  herbaceous  perennial,  with  a  perpendicular  branching  root,  and 
erect  woolly  stems,  from  two  to  four  feet  or  more  in  height,  branched  and  leafy 
towards  the  summit.  The  leaves  are  alternate,  petiolate,  nearly  cordate  on  the  lower 
part  of  the  stem,  oblong-ovate  and  obscurely  three-lobed  above,  somewhat  angular, 
irregularly  serrate,  pointed,  and  covered  on  both  sides  with  a  soft  down.  The 
flowers  are  terminal  and  axillary,  with  short  peduncles,  each  bearing  one,  two,  or 
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three  flowers.  The  corolla  has  five  spreading,  obcordate  petals,  of  a  pale  purplish 
color.  The  fruit  consists  of  numerous  capsules  united  in  a  compact  circular  form, 
each  containing  a  single  seed.  The  plant  grows  throughout  Europe,  inhabiting  salt 
marshes,  the  banks  of  rivers,  and  other  moist  places.  It  b  found  also  in  this  country 
on  the  borders  of  salt  marshes.  In  some  parts  of  the  continent  of  Europe,  it  is 
largely  cultivated  for  medical  use.  The  whole  plant  abounds  in  mucilage.  The 
flowers,  leaves,  and  root  are  mucilaginous,  and  were  formerly  officinal ;  but  the  last 
only  is  employed  to  any  considerable  extent  in  this  country. 

The  roots  should  be  collected  in  autumn  from  plants  at  least  two  years  old.  They 
are  usually  prepared  for  the  market  by  removing  the  epidermis.  The  article  in 
commerce  is  supplied  from  Europe. 

Properties.  Althaea  occurs  •'  in  cylindrical  or  somewhat  conical  pieces,  from 
three  to  six  inches  (7  to  15  centimetres)  long,  about  half  an  inch  (12  millimetres) 
in  diameter,  deeply  wrinkled  ;  deprived  of  the  brown,  corky  layer  and  small  radicles ; 
externally  white,  marked  with  a  number  of  circular  spots,  and  of  a  somewhat  hairy 
appearance  from  the  loosened  bast -fibres  ;  internally  whitish  and  fleshy.  It  breaks 
with  a  short,  granular  and  mealy  fracture,  has  a  faint  aromatic  odor,  and  a  sweetish 
mucilaginous  taste."'  U.  S.  Sections  of  the  root  assume  a  bright  yellow  tint  when 
an  alkali  is  added  to  them.  Those  pieces  are  to  be  preferred  which  are  plump  and 
but  slightly  fibrous.  The  woody  part,  on  examination  with  the  microscope,  is  seen  to 
consist  of  scalariform  or  pitted  vessels,  and  a  few  ligneous  cells  embedded  in  a  loose 
parenchymatous  tissue.  The  bark  is  composed  of  numerous  branched  liber  cells,  in 
bundles  of  3  to  30  fibres  separated  by  parenchymatous  tissue.  The  abundant  mu- 
cilage is  situated  chiefly  in  the  parenchymatous  cells,  and  can  be  seen  to  be  in  layers 
when  alcohol  is  added.  It,  with  starch  and  saccharine  matter,  is  taken  out  by  boil- 
ing water.  The  mucilage,  without  the  starch,  is  extracted  by  cold  water,  which 
thus  becomes  ropy.  Marshmallow  is  said  to  become  somewhat  acid  by  decoction. 
Those  pieces  should  be  rejected  which  are  woody,  discolored,  mouldy,  of  a  sour  or 
musty  smell,  or  a  sourish  taste.  A  principle  was  discovered  in  the  root  by  M. 
Bacon,  which  has  been  ascertained  to  be  identical  with  the  aspara^n  of  Robiquet. 
MM.  Boutron-Charland  and  Pelouze  found  it  to  belong  to  that  class  of  organic 
principles  which  are  convertible  by  strong  acids,  and  other  agencies,  into  ammonia 
and  organic  acids,  and  which  are  designated  by  the  termination  amide,  being  com- 
pounds of  acid  radicals  with  the  group  NH,  derived  from  ammonia  by  the  with- 
drawal of  an  atom  of  hydrogen.  When  such  an  amide  is  acted  upon  bv  acids, 
it  is  decomposed,  the  acid  radical  taking  OH  to  form  the  free  acid  and  the  amide 
group  taking  H  to  form  ammonia.  Thus  asparagin,  which  in  this  view  should  be 
called  asparamide,  is  converted  into  ammonia  and  asparmic,  or,  as  it  was  formerly 
named,  aspartic  acid;  and  one  mol.  of  the  resulting  asparmate  of  ammonium  cor- 
responds with  one  mol.  of  asparamide  and  one  of  water.  (Journ.  de  Pharm.,  xix. 
208.)  Asparagin,  being  now  considered  as  a  derivative  of  succinic  acid,  is  called 
amido-succinamide,  and  the  asparmic  acid  is  called  amido-succinic  acid.  It  is  found 
in  various  other  plants  besides  the  marshmallow,  as  in  the  shoots  of  asparagus,  in 
vetches  grown  in  the  dark,  in  all  the  varieties  of  the  potato,  and  in  the  roots  of  the 
comfrey  and  liquorice  plant.  According  to  Professor  Pira,  asparagin  has  acid  prop- 
erties.    It  has  no  therapeutical  value. 

The  roots  of  other  Malvaceae  are  sometimes  substituted  for  that  of  marshmallow, 
without  disadvantage,  as  they  possess  similar  properties.  Such  are  those  of  Al/haea 
rosea,  or  hol/tfJiock,  and  A/altxi  Alcea.  The  dark  purple  flowers  of  a  variety  of  A. 
rosea  are  proposed  by  Prof.  Aitkens,  of  the  University  of  Maryland,  as  a  test  for 
acids  and  alkalies.  A  strong  infusion  of  these  flowers  imparts  to  slips  of  white 
filtering  paper  immersed  in  it  a  permanent  purplish  blue  color,  which  is  reddened 
by  acids,  and  rendered  bluish  green  by  alkalies. 

Medical  Properties  and  Uses.  The  virtues  of  marshmallow  are  exclusively 
those  of  a  demulcent.  The  decoction  of  the  root  is  much  used  in  Europe  in  irrita- 
tion and  inflammation  of  the  mucous  membranes.  A  sjrup  of  althjea  is  officinal 
in  the  German  Pharmacopoeia,  and  was  introduced  into  the  last  U.  S.  Pharmaco- 
poeia.    The  roots  themselTes,  as  well  as  the  leaves  and  flowers,  boiled  and  bruised, 
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are  sometimes  employed  as  a  poultice.    In  France,  the  powdered  root  is  much  used 
in  the  preparation  of  pills  and  electuaries. 
Off.  Prep.  Syrupus  Althaeae,  U.  S. 

ALUMEN.   U.S.    Alum. 

K2  AI2  (SO*)*,  24H2  O  ;  948.  (A-LU'MEN.)  KO,  SO3,  AI2  O3,  3SOs,  24H0;  474. 

Aluminii  et  Potassii  Sulphas,  C7.  »S^.  1870,  Potassa  Alum ;  Sulphas  Aluminico-potassicus;  Alun, 
Fr.,  Dan.,  Siced.;  Sulfate  d'Aluniine  et  Potasse,  Fr.;  Alaun,  G.;  Allume,  It.;  Allumbre,  Sp. 

Alumen,  Br.   Alum. 
"  A  sulphate  of  ammonia  and  alumina  crystallized  from  solution  in  water,  NH^O, 
S03,A1,03S03  +  24HO."  Br. 

Aluiuinii  et  Ammonii  Sulphas,  Sulphas  Aluminico-Ammonicus ;  Alumen,  U.S.  1870;  Ammonia 
Alum;  Alum,  U.S.  1870;  Alun  ammoniacal,  Fr.;  Ammoniak  Alaun,  G. 

The  name  alum  has  been  applied  indifferently  to  two  salts,  one  consisting  of 
tersulphate  of  aluminium  combined  with  sulphate  of  ammonium,  the  other  of  the 
same  salt  of  alumina  combined  with  sulphate  of  potassium  ;  and  distin<j:uished  as 
ammonia-alum  and  pof.assa-nlum.  The  former  was  officinal  in  the  U.  S.  P.  1870, 
but  has  been  replaced  by  potassa-alum.  Ammonia-alum  is  still  retained  under  the 
title  Alumen  in  the  British  Pharmacopoeia. 

Alum  (Sulphate  op  Aluminium  and  Potassium.  JJ.  S.  1870).  Potassa- 
alum  is  manufactured  occasionally  from  earths  which  contain  it  ready  formed,  but 
most  generally  from  minerals  which,  from  the  fact  of  their  containing  most  or  all 
of  its  constituents,  are  called  alum  ores.  The  principal  alum  ores  are  the  alum 
stone,  which  is  a  native  mixture  of  sulphate  of  aluminium  and  sulphate  of  potassium, 
found  in  large  quantities  at  Tolfa  and  Piombino  in  Italy ;  and  certain  natural  mix- 
tures of  bisulphide  of  iron  with  alumina,  silica,  and  bituminous  matter,  called 
aluminous  schist  or  alum-slate. 

At  the  Solfaterra,  and  other  places  in  Southern  Italy,  alum  was  formerly  extracted 
from  earths  containing  it  ready  formed.  The  ground  being  of  volcanic  origin,  and 
having  a  temperature  of  about  104°,  an  efflorescence  of  pure  alum  formed  upon 
its  surface.  This  was  collected  and  lixiviated,  and  the  solution  crystallized  by  slow 
evaporation  in  leaden  vessels  sunk  in  the  ground. 

The  alum  stone  is  manufactured  into  alum  by  calcination,  and  subsequent  exposure 
to  the  air  for  three  months ;  the  mineral  being  frequently  sprinkled  with  water,  in 
order  that  it  may  be  brought  to  the  state  of  a  soft  mass.  This  is  lixiviated,  and 
the  solution  obtained  crystallized  by  evaporation.  The  alum  stone  may  be  considered 
as  consisting  of  alum  united  with  a  certain  quantity  of  hydrate  of  alumina.  The 
latter,  by  the  calcination,  loses  its  water,  and  becomes  incapable  of  remaining  united 
with  the  alum  of  the  mineral,  which  is  consequently  set  free.  Alum  of  the  greatest 
purity  is  obtained  from  this  ore. 

Alum-slate,  when  compact,  is  first  exposed  to  the  air  for  a  month.  It  is  then 
stratified  with  wood,  which  is  set  on  fire.  The  combustion  which  ensues  is  slow  and 
protracted.  The  sulphur  is  in  part  converted  into  sulphuric  acid,  which  unites  with 
the  alumina;  and  the  sulphate  of  aluminium  thus  formed  generates  a  portion  of 
alum  with  the  potassa  derived  from  the  ashes  of  the  wood.  The  iron,  in  the  mean 
time,  is  almost  wholly  converted  into  sesquioxide,  and  thus  becomes  insoluble.  The 
matter  is  lixiviated,  and  the  solution  crystallized  into  alum  by  evaporation.  The 
mother- waters,  containing  sulphate  of  aluminium,  are  then  drawn  off,  and  made  to 
yield  a  further  portion  of  alum  by  the  addition  of  sulphate  of  potassium  or  chloride 
of  potassium ;  the  latter  being  obtained  from  the  soap-boilers,  or  from  the  native 
potassium  chloride  of  the  Stassfurt  deposits. 

When  the  alum-slate  is  easily  disintegrated,  it  is  not  subjected  to  combustion,  but 
merely  placed  in  heaps,  and  occasionally  sprinkled  with  water.  The  bisulphide  of 
iron  gradually  absorbs  oxygen,  and  passes  into  ferrous  sulphate,  which  effloresces 
on  the  surface  of  the  heap.  Part  of  the  sulphuric  acid  formed  unites  with  the 
alumina ;  so  that,  after  the  chemical  changes  are  completed,  the  heap  contains  both 
the  sulphate  of  iron  and  the  sulphate  of  aluminium.  At  the  end  of  about  a  year, 
the  matter  is  lixiviated,  and  the  solution  of  the  two  sulphates  produced  is  concen- 
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trated  to  the  proper  degree  in  leaden  boilers.  The  sulphate  of  iron  crystallizes, 
while  the  sulphate  of  aluminium,  being  a  deliquescent  salt,  remains  in  the  mother- 
waters.  These  are  drawn  off,  and  treated  with  sulphate  of  potassium  in  powder, 
heat  being  at  the  same  time  applied.  The  whole  is  then  allowed  to  cool,  that  the 
alum  may  crystallize.  The  Crystals  are  then  separated  from  the  solution,  and  puri- 
fied by  a  second  solution  and  crystallization.  They  are  next  treated  with  water, 
just  sufficient  to  dissolve  them  at  the  boiling  temperature ;  and  the  saturated  solu- 
tion is  run  into  casks  or  tubs,  so  constructed  as  to  be  easily  taken  to  pieces,  and  set 
up  again.  In  the  course  of  ten  or  fifteen  days,  the  alum  concretes  into  a  crystalline 
mass,  from  which  the  mother-liquor  is  let  off.  The  vessel  is  then  taken  to  pieces, 
and  the  salt,  having  been  broken  up,  is  packed  in  barrels  for  sale.  This  process  for 
forming  the  alum  in  large  masses  is  called  rocking. 

Alum  is  now  largely  manufactured  by  the  direct  combination  of  its  constituents. 
With  this  view,  clays  are  selected  as  free  from  iron  and  carbonate  of  calcium  as  pos- 
sible, and  calcined  to  sesquioxidize  the  iron,  and  render  them  more  easily  pulveriz- 
able ;  after  which  they  are  dissolved,  by  the  assistance  of  heat,  in  weak  sulphuric 
acid.  Advantage  has  been  found  from  mixing  the  clay,  previous  to  calcination, 
with  powdered  charcoal,  coke,  or  other  carbonaceous  matter,  in  the  proportion  of 
about  one  to  six  of  the  clay,  and  then  applying  heat  by  a  reverberatory  furnace 
till  all  the  carbon  is  consumed.  It  is  asserted  that  the  alumina  is  thus  rendered 
more  soluble  in  the  acid.  (P.  J.  Tr.,  Dec.  1857,  p.  328.)  The  sulphate  of  alum- 
inium, thus  generated,  is  next  crystallized  into  alum  by  the  addition  of  sulphate 
of  potassium  in  the  usual  manner.  Alum  is  made  in  this  way  from  the  ashes  of 
the  Boghead  cannel-coal,  which  occurs  near  Edinburgh.  These  ashes,  which 
form  the  residue  of  the  combustion  of  the  coke  derived  from  the  coal  used  for 
making  gas,  contain  a  considerable  quantity  of  alumina  in  a  state  readily  soluble 
in  acids. 

Alumen,  Br.  Alumixii  et  Ammonii  Sulphas.  Sulphate  of  Ahminium  and 
Avimonium.  Ammonia-alum.  Besides  the  potassa-alum,  which  is  now  the  only  U.  S. 
officinal  variety  of  this  salt,  there  are  several  others,  in  which  the  potassa  is  replaced 
by  some  other  base,  as,  for  example,  ammonia  or  soda.  Of  these,  ammonia-ahim, 
or  the  sulphate  of  aluminium  and  ammonium,  was  introduced  into  the  U.  S.  Phar 
macopccia  at  its  revision  in  1860  ;  and  in  the  Pharmacopoeia  of  1870,  and  Br.  Phar- 
macopoeia it  was  adopted  under  the  name  of  alumen.  It  is  made  by  adding  sul- 
phate of  ammonium  to  the  solution  of  sulphate  of  aluminium.  This  kind  of  alum 
has  come  into  very  general  use.  owing  to  the  comparative  cheapness  of  ammonia, 
obtained  in  the  process  for  ferrocj'anide  of  potassium,  or  derived  from  the  liquor  of 
gas-works.  Ammonia-alum  is  extensively  manufactured  by  Powers  &  Weightman 
of  this  city.  Scotch  alum,  made  near  Paisley,  generally  contains  both  potassa  and 
ammonia.  Ammonia-alum  resembles  potassa-alum  so  exactly  that  it  cannot  be  dis- 
tinguished by  simple  inspection  ;  and  in  composition  it  is  perfectly  analogous  to  the 
potassa-salt.  It  may,  however,  be  distinguished  by  subjecting  it  to  a  strong  cal- 
cining heat,  after  which  alumina  will  be  the  sole  residue ;  or  by  rubbing  it  with 
potassa  or  lime  and  a  little  water,  when  the  smell  of  ammonia  will  be  perceived. 

Properties.  Alum,  as  usually  seen,  is  in  '•  large,  colorless,  octahedral  crystals, 
sometimes  modified  by  cubes,  acquiring  a  whitish  coating  on  exposure  to  air,  odor- 
less, having  a  sweetish,  astringent  taste,  and  an  acid  reaction,  soluble  in  10-5  parts 
of  water  at  15°  C.  (59°  F.)  and  in  03  part  of  boiling  water;  insoluble  in  alcohol. 
When  gradually  heated,  the  salt  loses  water;  at  92°  C.  (1976°  F.)  it  melts,  and  if 
the  heat  be  gradually  increased  to  200°  C.  (392°  F.),  it  loses  45-57  per  cent,  of  its 
weight  (water  of  crystallization),  leaving  a  bulky,  white  residue.  The  aqueous  so- 
lution of  the  salt  dissolves  zinc  and  iron  with  evolution  of  hydrogen.  Water  of  Am- 
monia produces  a  bulky,  white  precipitate,  which  is  nearly  insoluble  in  an  excess  of 
ammonia.  With  solutions  of  poti\ssa  or  soda,  Alum  yields  a  white  precipitate  which 
is  completely  soluble  in  excess  of  the  alkali,  no  odor  of  ammonia  being  evolved 
(difference  from,  and  absence  of  ammonia-alum).  The  clear  alkaline  solution  should 
yield  no  precipitate  with  test-solution  of  sulphide  of  ammonium  (zinc  or  lead).  A 
solution  of  1  Gm.  of  Alum  in  30  C.c.  of  water  should  not  assume  more  than  a 
11 
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bluish  coloration  on  the  addition  of  a  drop  of  test-solution  of  ferrocyanide  of  potas- 
sium (limit  of  iron)."  U.S.  Its  sp.  gr.  is  1-71.  It  reddens  litmus,  but  changes 
the  blue  tinctures  of  the  petals  of  plants  to  green.  When  heated  a  little  above 
100°  C.  (212°  F.),  it  undergoes  the  aqueous  fusion;  and,  if  the  heat  be  continued, 
it  loses  its  water,  swells  up,  becomes  a  white,  opaque,  porous  mass,  and  is  converted 
into  the  officinal  dried  alum.  (See  Alumen  Exsiccatum.^  Exposed  to  a  red  heat, 
it  gives  off  oxygen,  together  with  sulphurous  and  sulphuric  oxides,  and  the  resi- 
due consists  of  alumina  and  sulphate  of  potassium.  When  calcined  with  finely 
divided  charcoal,  it  forms  a  spontaneously  inflammable  substance,  called  Homherg's 
jii/rophoi-us,  which  consists  of  a  mixture  of  sulphide  of  potassium,  alumina,  and 
charcoal. 

The  characters  of  the  ammonia-alum,  as  stated  in  the  British  Pharmacopoeia,  are 
that  its  solution  gives  with  caustic  potassa  or  soda  a  white  precipitate,  soluble  in 
an  excess  of  the  reagent,  with  the  evolution  of  ammonia,  especially  when  heated  ; 
and  an  immediate  precipitate  with  chloride  of  barium ;  and  does  not  acquire  a  blue 
color  from  the  addition  of  yellow  or  red  prussiate  of  potapsium,  proving  the  absence 
of  iron. 

Several  varieties  of  alum  are  known  in  commerce.  Roche  alum,  so  called  from 
its  having  come  originally  from  Rocca,  in  Syria,  is  a  sort  which  occurs  in  fragments 
about  the  size  of  an  almond,  and  of  a  pale  rose  color,  which  is  given  to  it,  accord- 
ing to  Pereira,  by  bole  or  rose-pink.  Roman  alum,  which  is  the  purest  variety  found 
in  commerce,  also  occurs  in  small  fragments,  covered  with  a  reddish  brown  powder, 
resembling  ochre,  which  is  put  on  by  the  manufacturers.  It  has  been  supposed  that 
the  powder  contains  iron  ;  but  this  is  probably  a  mistake.  Roman  alum  crystallizes 
in  cubes,  from  the  fact  that  the  crystals  are  deposited  from  a  solution  always  contain- 
ing an  excess  of  alumina,  which  decomposes  any  iron  salt  that  may  be  present.  This 
crystalline  form  of  alum  is,  therefore,  an  index  of  its  freedom  from  iron. 

All  the  alums  of  commerce  contain  more  or  less  sulphate  of  iron,  varying  from 
five  to  seven  parts  in  the  thousand.  The  iron  is  readily  detected  by  adding  to  a 
solution  of  the  suspected  alum  a  few  drops  of  the  ferrocyanide  of  potassium,  which 
will  cause  a  greenish  blue  tint,  if  iron  be  present.  It  may  be  detected  also  by 
precipitating  the  alumina  as  a  subsulphate  with  a  solution  of  potassa,  and  after- 
wards adding  the  alkali  in  excess.  This  will  redissolve  the  precipitate,  with  the 
exception  of  any  iron,  which  will  be  left  in  the  state  of  sesquioxide.  The  pro- 
portion of  iron  usually  present,  though  small,  is  injurious  when  the  salt  is  used 
in  dyeing.  It  may,  however,  be  purified,  either  by  dissolving  it  in  the  smallest 
quantity  of  boiling  water,  and  stirring  the  solution  as  it  cools,  or  by  repeated 
solutions  and  crystallizations.* 

Incompatibles.  Alum  is  incompatible  with  the  alkalies  and  their  carbonates, 
lime  and  lime-water,  magnesia  and  its  carbonate,  tartrate  of  potassium,  and  acetate 
of  lead. 

Composition.  Alum  was  regarded  as  a  sulphate  of  aluminium,  until  it  was 
proved  by  Descroizilles,  Vauquelin,  and  Chaptal  to  contain  also  sulphate  of  potas- 
sium, sulphate  of  ammonium,  or  both  these  salts.  When  its  second  base  is  potassa, 
it  consists  of  one  mol.  of  aluminium  sulphate  343,  one  of  sulphate  of  potassium 
174-2,  and  twenty-four  of  water  432  =  949-2.  In  the  ammonia-alum,  the  mol.  of 
sulphate  of  potassium  is  replaced  by  one  of  the  sulphate  of  ammonium.  Alumina 
is  classed  as  an  earth,  and  may  be  obtained  by  subjecting  ammonia-alum  to  a 
strong  calcining  heat.  It  consists  of  two  atoms  of  a  metal  called  aluminium 
55,  and  three  of  oxygen  48=  103.  It  is,  therefore,  a  sesquioxide.  The  exist- 
ence of  this  metal  was  rendered  probable  by  Sir  H.  Davy  in  1808  ;  but  it  was  not 
fairly  obtained  until  1828,  when  Wohler  procured  it  in  an  impure  state,  in  globules 
of  the  size  of  a  pin's  head,  by  the  action  of  potassium  on  chloride  of  aluminium. 

*A  preparation  called  chhrnhivi,  or  solution  of  chloride  of  aluminium,  has  been  largely  vaunted 
as  an  antiseptic.  According  to  Mueller  (lierichte  d.  Chem.  Gesellnch.  zu  Berlin,  1872,  p.  519),  it 
contains  16-1  per  cent,  chloride  of  aluminium,  1-7  per  cent,  chloride  of  calcium,  O'l  per  cent,  sul- 
phates of  alkalies,  1-2  per  cent,  hydrochloric  acid,  80-9  per  cent,  water.  It  is  made  by  acting 
upon  slightly  roasted  porcelain  clay  with  crude  hydrochloric  acid,  and  is  inferior  to  many  anti- 
septics no\7  in  use.  (See  Chloride  of  Aluminium,  Part  II.) 
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In  1854,  Deville  succeeded  in  obtaining  the  pure  metal  in  ingots  by  decomposing 
the  same  chloride  with  sodium.  Aluminium  is  silver-white,  sonorous,  unalterable 
in  the  air,  and  lighter  than  glass,  having  the  sp.  gr.  2a6  only.  Its  fusing  point  is 
somewhat  lower  than  that  of  silver.  It  is  not  attacked  by  sulphuric  or  nitric  acid, 
nor  tarnished  by  sulphuretted  hydrogen.  Its  proper  solvent  is  hydrochloric  acid. 
After  silver,  gold,  and  platinum,  it  is  the  least  alterable  of  the  metals.  According 
to  Mr.  A.  Monier,  of  Camden,  N.J.,  who  first  obtained  the  metal  in  this  country, 
it  is  not  in  the  least  oxidized  by  fusion  with  nitre,  a  property  which  affords  a  ready 
means  of  purifying  it  from  other  metals.  (A.  J.  P.,  March,  1857.)  It  could  be 
applied  to  many  purposes  if  it  were  obtainable  at  a  moderate  cost.  W.  P.  Thomp- 
son, of  Tranmere,  has  obtained  a  patent  for  obtaining  aluminium,  sodium,  etc.,  by 
a  novel  process  and  apparatus,  similar  to  that  for  making  Bessemer  steel. 

Medical  Properties,  etc.  Alum  is  a  powerful  astringent,  with  very  decided 
irritant  qualities,  owing  to  which,  when  taken  internally  in  sufficient  quantity, 
it  is  emetic  and  purgative,  and  may  even  cause  fatal  gastro-intestinal  inflammation. 
It  may  be  employed  in  passive  relaxations  of  the  mucous  membranes  or  skin, 
hemorrhages,  serous  diarrhoea,  colliquative  sweats,  etc.,  but  is  not  much  used  in- 
ternally, except  in  colica  pktonnm.  The  latter  employment  of  it  was  introduced 
by  Grashuis,  a  Dutch  physician,  in  1752.  was  imitated  by  Dr.  Percival  with  great 
success,  and  has  been  revived  in  recent  times  with  the  happiest  results.  It  allays 
nausea  and  vomiting,  relieves  flatulence,  mitigates  the  pain,  and  opens  the  bowels 
with  more  certainty  than  any  other  medicine.  Sometimes  it  is  advantageously 
conjoined  with  opium  and  camphor.  It  is  also  efficacious  in  nervous  colic.  Sir 
James  Murray  found  it  a  useful  remedy  in  gastrorrhoea.  He  gave  it  in  doses  of 
ten  or  twelve  grains  (0-65-0-809  Gm.)  three  or  four  times  a  day,  mixed  with  an 
equal  quantity  of  cream  of  tartar  to  prevent  constipation,  and  a  little  ginger  to 
obviate  flatulence.  By  Dr.  C.  D.  Meigs  alum  has  been  strongly  recommended,  in 
doses  of  a  teaspoonful  (39  Gm.),  in  pseudo-membranous  croup  as  a  mechanical 
emetic,  but  it  is  not  as  certain  or  powerful  as  is  the  sulphate  of  zinc. 

Alum  is  a  powerful  astringent  when  topically  applied,  and  has  been  largely  used 
as  such.  In  various  anginas  it  has  been  a  favorite  remedy,  but  on  account  of  its 
destructive  influence  upon  the  teeth  it  should  never  be  used  in  gargles,  but  be 
applied  in  powder  or  concentrated  solution  with  the  brush.  Bretonneau,  Vulpian, 
etc.,  strongly  recommend  it  in  pseudo-membranous  angina,  applied  by  insufflation 
in  the  case  of  children.  When  used  in  the  latter  way,  a  drachm  of  finely  powdered 
alum  may  be  placed  in  one  end  of  a  tube,  and  then  blown  by  means  of  the  breath 
into  the  throat  of  the  child.  Alum  coagulates  blood  very  rapidly  and  firmly,  and 
is  frequently  used  as  a  local  styptic  in  external  hemorrhages  and  in  epistaxis  and 
other  bleedings  from  mucous  membranes  to  which  it  can  be  applied  directly.  In 
haemoptysis  its  saturated  solution  may  be  used  by  atomization.  It  is  sometimes 
applied  locally  in  the  form  of  cataplasm,  made  by  coagulating  the  whites  of  two 
eggs  with  a  drachm  of  alum.  In  colica  pictonum  from  20  to  30  grains  of  alum  in 
molasses  (or  thick  syrup)  may  be  given  three  or  four  times  a  day.  The  emetic  dose 
is  one  to  two  teaspoonfuls,  repeated,  if  necessary,  in  fifteen  minutes.  An  elegant 
mode  of  giving  alum  in  solution  is  in  the  form  of  alum-vchey,  made  by  boiling  two 
drachms  of  alum  jvith  a  pint  of  milk,  and  then  straining  to  separate  the  curd. 
The  dose  is  a  wineglassful  (60  C.c),  containing  about  15  grains  (1  Gm.)  of  alum. 
As  a  collyrium,  the  solution  is  made  of  various  strengths ;  as  -t,  6,  or  8  grains 
to  the  fluidounce  of  water.  A  solution,  containing  from  half  an  ounce  to  an 
ounce  in  a  pint  of  water,  and  sweetened  with  honey,  is  a  convenient  gargle. 
Solutions  for  gleet,  leucorrhoea.  ulcers,  etc.,  must  vary  in  strength  according  to 
the  state  of  the  parts  to  which  they  are  applied.* 

*Alum  enters  as  an  ingredient  into  the  famous  TTiVi-ersAeimer  Preserving  Liquid.  The  fortnnl*, 
as  purchased  by  the  German  government  from  the  originator,  is  as  follows.  Alum  100  grammes, 
sodium  chloride  25  gnimme?.  potassium  nitrate  12  grammes,  potassium  carbonate  fiO  grammes, 
arsenious  acid  10  grammes;  the?e  are  to  be  dissolved  in  3000  grammes  (3  litres)  of  boiling  water, 
the  solution  allowed  to  cool,  filtere<i.  and  to  every  10  litres  of  the  liquid  4  litres  of  glycerin  and 
1  litre  of  wood  naphtha  added.  Owing  to  the  precipitation  of  the  alumina  in  this  preparation,  it 
is  frequently  the  practice  to  substitute  for  the  alum  the  same  quantity  of  potassium  sulphate. 
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In  a  case  recorded  by  Dr.  Ricquet,  of  Li^ge,  death  resulted  from  about  an  ounce 
of  alum  taken  in  solution  by  mistake  for  Epsom  salts.  A  sensation  of  burning  in 
the  mouth,  throat,  and  stomach  occurred  immediately  upon  the  swallowing  of  the 
poison,  followed  by  bloody  vomiting,  and  death  in  the  midst  of  inexpressible  suifer- 
ing.  Upon  post-mortem  examination  there  was  found  a  grayish  yellow  coating  cov- 
ering the  mucous  membrane  of  the  mouth,  pharynx,  and  oesophagus ;  the  tongue 
and  uvula  were  swollen ;  and  the  stomach,  bowels,  and  kidneys  were  injected. 
(Journ.  de  Pharm.,  Oct.,  1873,  p.  333.) 

Alum  is  sometimes  used  to  adulterate  bread,  with  the  view  to  increase  its  white- 
ness, and  to  conceal  the  defects  of  the  flour. 

Off.  Prep.  Alumen  Exsiccatum. 

ALUMEN  EXSICCATUM.    U.S.,  Br.     Dried  Alum. 

K2  AI2  (804)4  ;  516.  (A-LU'MEN  EX-SIC-CX'TUM.)  KO,  SO3  AI2  O3  SSOs;  258, 

Alumen  Ustum,  Burnt  Alum;  Alun  calcine,  desscche,  brille,  Fr.;  Gebrannter  Alaun,  O. 

"Alum,  in  small  pieces,  one  hundred  and  eighty-four  pai-ts,  To  make  one  hun- 
dred parts.  Expose  the  Alum  for  several  days  to  a  temperature  of  about  80°  C. 
(176°  F.)  until  it  has  thoroughly  effloresced.  Then  place  it  in  a  porcelain  capsule, 
and  gradually  heat  it  to  a  temperature  of  200°  C.  (392°  F.),  being  careful  not  to 
allow  the  heat  to  rise  above  205°  C.  (401°  F.).  Continue  heating  at  the  before- 
mentioned  temperature  until  the  mass  becomes  white  and  porous,  and  weighs  one 
hundred  parts.  When  cold,  reduce  it  to  a  fine  powder,  and  preserve  it  in  well- 
stopped  vessels."    U.  S. 

"  Take  of  Alum  four  ounces.  Heat  the  Alum  in  a  porcelain  dish,  or  other  suit- 
able vessel,  till  it  liquefies,  then  raise  and  continue  the  heat,  not  allowing  it  to  exceed 
400°,  till  aqueous  vapor  ceases  to  be  disengaged,  and  the  salt  has  lost  47  per  cent, 
of  its  weight.  Reduce  the  residue  to  powder,  and  preserve  it  in  a  well-stoppered 
bottle."  Br. 

The  object  of  these  processes  is  to  obtain  the  alum  free  from  its  water  of' crystal- 
lization, without  otherwise  in  the  least  decomposing  it.  For  this  purpose  a  certain 
degree  of  heat  is  necessary  ;  and  yet,  if  the  heat  be  too  great,  the  salt  itself  is  decom- 
posed, and  the  desired  end  is  not  attained.  If  the  alum  employed  be  the  potassa- 
alum,  the  old  indefinite  directions  will  generally  be  sufficient  to  secure  the  requisite 
result,  as  this  salt  will  resist  a  heat  short  of  redness ;  but  this  is  not  the  case  with 
the  ammonia-salt,  which  is  officinal  in  the  Br.  P.  To  guard  against  fliilure  from 
this  cause,  the  Pharmacopoeias  now  prescribe  205°  C.  (400°  F.)  as  the  highest  heat 
to  be  employed,  and  check  the  operation  when  nearly  all  the  water  has  been  driven 
off,  as  indicated  by  the  weight  of  the  residue.  Prof  John  M.  Maisch  has  satis- 
factorily determined  by  experiment  that,  whichever  alum  may  be  used,  this  tem- 
perature is  quite  high  enough  ;  and  the  direction  of  the  Pharmacopoeias,  as  to  the 
weight  of  the  residue,  insures  that  a  sufficient  heat  will  be  employed.  By  the 
officinal  process  there  is  left  behind  half  a  drachm  or  about  4  per  cent,  of  the  water 
of  crystallization,  when  potassa-alum  is  used;  and  Prof  Maisch  has  ascertained  that 
this  in  no  degree  injures  the  properties  of  the  dried  salt.   (^A.  J.  P.  1860,  p.  21.) 

Properties.  Dried  alum  is  officinally  described  as  "  a  white,  granular  powder, 
attracting  moisture  when  exposed  to  the  air,  odorless,  having  a  sweetish,  astringent 
taste,  very  slowly  but  completely  soluble  in  20  parts  of  water  at  15°  C  (59°  F.), 
and  quickly  soluble  in  0-7  part  of  boiling  water.  It  answers  to  the  same  reactions 
as  Alum.  (See  Alumen.)'^  U.  S.  •  Before  pulverization,  it  is  a  light,  white,  opaque, 
porou3  mass.  During  the  exsiccation,  alum  loses  from  41  to  46  per  cent,  of  its 
weight  in  dissipated  water.  Dried  alum  resists  the  action  of  cold  water  for  a  long 
time,  showing  its  altered  aggregation.  In  composition  it  differs  from  crystallized 
alum  merely  in  the  absence  of  water. 

Medical  Properties  and  Uses.  Dried  alum  has  the  same  medical  properties 
as  ordinary  alum,  excepting  that  it  is  more  powerful  and  irritant.  It  is  used  as  a 
mild  escharotic  to  destroy  exuberant  granulations,  on  which  it  should  be  freely 
dusted. 
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ALUMIXII  HYDRAS.   U.S.     Hydrate  of  Aluminium.  Hydrated 

Alumina. 

Ah(HO)«;156.  (AL-U-MIS'I-i  HY'DRls.)  Al»  O3,  3H0 ;  78. 

Hydrate  de  I'Aluinine,  Fr.;  Thonerdehydrat,  G.;  Argilla  Pura,  8.  Hydrata,  P.  G. 

"Alum,  eleven  parts;  Carbonate  of  Sodium,  ten  parts  ;  Distilled  Water,  a  suffi- 
cient quantity.  Dissolve  each  salt  in  one  hundred  and  fifty  (\hQi)  parts  of  Distilled 
Water,  filter  the  solutions  and  heat  them  to  boiling.  Then  having  poured  the  hot 
solution  of  Carbonate  of  Sodium  into  a  capacious  vessel,  gradually  pour  in  the  hot 
solution  of  Alum  with  constant  stirring,  and  add  about  one  hundred  (100)  parts 
of  boiling  Distilled  Water.  Let  the  precipitate  subside,  decant  the  clear  liquid 
and  pour  upon  the  precipitate  two  hundred  (200)  parts  of  hot  Distilled  Water. 
Again  decant,  transfer  the  precipitate^  a  strainer,  and  wash  it  with  hot  Distilled 
Water  until  the  washings  give  but  a  faint  cloudiness  with  test-solution  of  chloride 
of  barium.  Then  allow  it  to  drain,  dry  it  with  a  heat  not  exceeding  40°  C.  (10-4° 
F.),  and  reduce  it  to  a  uniform  powder."    U.  S. 

This  new  ofBcinal  is  identical  with  the  "  Alumina  Hydrata"  of  the  German 
Pharmacopoeia,  and  has  been  introduced  probably  out  of  respect  to  the  large  number 
of  German  practitioners  in  this  country  who  may  use  it. 

Properties.  It  is  '*  a  white,  light,  amorphous  powder,  permanent  in  dry  air,  odor- 
less and  tasteless,  and  insoluble  in  water  or  alcohol.  Soluble,  without  residue,  in 
hj'drochloric  and  sulphuric  acids,  and  also  in  solution  of  potassa  or  soda.  When 
heated  to  redness  it  loses  346  per  cent,  of  its  weight  (water  of  hydration)."  U.  S. 

Tests.  "  A  solution  of  1  Gm.  of  Hydrate  of  Aluminium  in  30  Cc.  of  diluted 
hydrochloric  acid  should  not  be  colored  blue  by  a  drop  of  test-solution  of  ferro- 
cyanide  of  potassium  (iron),  and  should  not  give  more  than  a  faint  cloudiness  with 
test-solution  of  chloride  of  barium  (limit  of  sulphate).  When  dissolved  in  solution 
of  potassa  or  of  soda,  it  should  yield  no  precipitate  with  test-solution  of  sulphide  of 
ammonium  (zinc  or  lead).  When  Hydrate  of  Aluminium  is  boiled  with  20  parts 
of  water,  and  filtered,  the  filtrate  should  not  leave  more  than  a  slight  residue  on 
evaporation  (limit  of  salts  of  alkalies)."  U.  S. 

Medical  Properties.  This  is  a  very  feebly  astringent  and  desiccant  powder, 
sometimes  used  externally  as  an  application  in  inflammatory  affections  of  the  skin. 
So  far  as  our  experience  goes,  it  is  very  rarely  employed  in  this  country. 

ALUMINII  SULPHAS.    U.S.     Sulphate  of  Aluminium. 

Ali(S04)3.  I8H2O;  666.      (AL-i'-MlX'I-i  sCl'PHaS.)  Alj  Oj,  SSOj.  18H0;  333. 

Sulfate  d'Alumine,  Fr.;  Schwefelsaure  Thonerde,  G. 

A  process  was  given  in  the  U.  S.  P.  1870  for  the  preparation  of  this  salt  :*  the 
Committee  of  Revision,  1880,  have  very  properly  omitted  the  process,  merely 
giving  a  description  and  tests  for  the  salt.  In  the  process  of  1870,  the  soda  of 
the  carbonate  unites  with  the  sulphuric  acid  of  the  aluminium  sulphate,  with  the 
escape  of  the  carbonic  acid,  and  the  precipitation  of  the  alumina  in  the  form  of  a 
hvdrate ;  while  the  undecomposed  sulphate  of  ammonium  of  the  alum,  and  the 
newly  formed  sulphate  of  sodium,  remain  in  solution.  The  alumina  is  then  washed 
in  order  to  separate  any  portion  of  the  sulphates  adhering  to  it,  the  absence  of  which 
is  shown  by  the  non-action  of  chloride  of  barium  on  the  washings.  It  now  remains 
to  unite  the  hydrate  of  alumina  and  sulphuric  acid,  which  is  effected  by  heating 
them  with  water ;  and  the  salt,  which  is  formed  in  solution,  is  obtained  by  evap- 
orating the  solution  to  dryness.  It  may  also  be  obtained  from  the  solution  by 
the  addition  of  alcohol,  which  precipitates  it.     In  the  process  the  several  substances 

*  "Take  of  Alum,  Carbonate  of  Sodium,  each,/<jur  troyouncet ;  Sulphuric  Acid  a  trot/ounee  and 
one  hundrnd  and  fifty  yraiiit;  Water  a  sufficient  quanlity.  Dissolve  the  salts  separately,  each  in  six 
fluidounces  of  boiling  water,  and  pour  the  solution  of  the  Alum  gradually  into  that  of  the  Carbonate 
of  Sodium ;  then  digest  with  a  gentle  heat  until  the  evolution  of  carbonic  acid  ceases.  Collect  upon 
a  filter  the  precipitate  forme<J,  and  wash  it  with  water,  until  the  washings  are  no  longer  affected  by 
chloride  of  barium.  Next,  with  the  aid  of  heat^  dissolve  the  precipitate  in  the  Sulphuric  Acid,  pre- 
viously diluted  with  half  a  pint  of  Water,  and.  having  filtered  the  solution,  evaporate  it  until  a  pellicle 
begins  to  form.  Then  remove  it  to  a  water-bath,  and  continue  the  evaporation,  with  constant  stir- 
ring, until  a  dry  salt  remains.     Lastly,  preserve  this  in  a  well-stopped  bottle."   U.  S.  1S70, 
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are  used  in  very  nearly  saturating  proportions.  See  paper  on  Sulphate  of  Aluminium 
by  Prof.  J.  U.  Lloyd.  {N.  R.,  Aug.  1879,  p.  237.)  Sulphate  of  aluminium  may  be 
prepared  also  by  the  process  of  MM.  Huria  and  Brunei,  which  consists  in  exposing, 
in  an  iron  cylinder,  sulphate  of  aluminium  and  ammonium  (ammonia-alum),  first 
dried  to  separate  its  water  of  crystallization,  to  a  cherry-red  heat.  Sulphate  of 
aluminium  remains  in  the  cylinder,  and  the  volatilized  products  are  collected  in 
water.  The  chief  of  these  is  sulphite  of  ammonium,  which  serves  for  the  prepa- 
ration of  a  fresh  portion  of  alum,  after  having  been  changed  into  the  sulphate  by 
oxidation  in  the  air.  (Chem.  Gaz.,  Sept.  15,  1852,  p.  359.)  It  is  now  also  obtained 
in  enormous  quantities,  for  use  in  the  place  of  alum  as  a  mordant  in  dyeing,  as  one 
of  the  by-products  in  the  manufacture  of  soda  from  cryolite. 

Sometimes  free  sulphuric  acid  exists  in  suiphate  of  aluminium.  It  may  be  recog- 
nized by  the  salt  imparting  a  strongly  acid  reaction  to  alcohol,  also  by  the  fact  that 
the  dark  violet  color  imparted  to  decoction  of  logwood  by  sulphate  of  aluminium 
changes  to  brown  in  the  presence  of  fr«e  acid.  (^A.  J.  P.,  Nov.  1873.)  Prof.  Witt- 
stein  treats  the  finely  powdered  salt  with  absolute  alcohol ;  if  the  latter  does  not 
become  acid,  no  free  acid  is  present. 

Properties.  As  procured  by  the  process  of  1870,  sulphate  of  aluminium  is  in 
the  form  of  a  white  powder.  It  may,  however,  be  obtained  in  lamellar  crystals. 
As  seen  in  commerce,  it  is  usually  in  flattened  crystalline  cakes,  which  appears  as 
though  formed  by  the  cooling  of  soft  masses  of  minnte  crystals.  It  has  a  sour  as 
well  as  sweet  and  very  astringent  taste,  is  soluble  in  twice  its  weight  of  water,  and 
has  an  acid  reaction. 

The  salt  is  "  soluble,  without  leaving  more  than  a  trifling  residue,  in  12  parts  of 
water  at  15°  C.  (59°  F.),  and  very  soluble  in  boiling  water ;  almost  insoluble  in 
alcohol.  When  heated,  the  salt  melts  in  its  water  of  crystallization,  and  at  or  near 
200°  C.  (392°  F.)  it  loses  the  whole  of  it,  amounting  to  486  per  cent,  of  its  weight. 
The  aqueous  solution  of  the  salt  yields  with  water  of  ammonia  a  white,  gelatinous 
precipitate,  soluble  in  solution  of  potassa  or  soda,  and,  with  test-solution  of  chloride 
of  barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."    U.  S. 

It  is  formed  by  the  union  of  one  mol.  of  alumina,  which  is  a  sesquioxide  of 
aluminium,  and  three  mols.  of  sulphuric  acid,  Al2(SO^)3,  and,  when  crystallized,  con- 
tains eighteen  mols.  of  water.  The  salt  is,  therefore,  a  tersulphate  of  aluminium. 
It  is  known  to  be  a  sulphate  by  giving  a  precipitate  with  chloride  of  barium  in- 
soluble in  nitric  acid,  and  a  salt  of  alumina  by  forming  octahedral  crystals  of  alum 
when  its  solution  is  evaporated  with  sulphate  of  potassium  or  ammonium.  In  con- 
sequence of  its  strong  affinity  for  potassa,  it  is  coming  into  use  in  the  arts  as  a  means 
of  separating  that  alkali. 

Tests.  "  A  solution  of  1  Gm.  of  the  salt  in  30  C.c.  of  water  should  not  give  more 
than  a  faint  blue  coloration  with  a  drop  of  test-solution  of  ferrocyanide  of  potassium 
(limit  of  iron).  If  1  Gm.  of  the  salt  be  dissolved  in  50  C.c.  of  water,  a  slight  ex- 
cess of  water  of  ammonia  added,  the  liquid  heated  until  all  odor  of  ammonia  has 
disappeared,  and  then  filtered,  the  precipitate  well  washed  with  water,  and  the  filtrate 
and  washings  evaporated  to  dryness  and  gently  ignited,  the  residue  should  not  weigh 
more  than  0-05  Gm.  (abs.  of  more  than  5  per  cent,  of  sulphates  of  alkalies)."  U.S. 

Medical  Properties  and  Uses.  The  soluble  simple  salts  of  alumina  have  the 
property  of  opposing  animal  putrefaction,  but  the  sulphate  is  probably  the  most 
powerful  and  certainly  the  most  used.  It  is  often  employed  in  solution  (Siiss-fgvi 
up  to  saturation  pro  re  natd)  as  an  antiseptic,  detergent  application  to  foul  ulcers, 
and  as  an  injection  in  fetid  discharges  from  the  vagina.  M.  Homolle  employs  a 
saturated  solution  with  much  advantage  as  a  mild  caustic  in  enlarged  tonsils,  nasal 
polypi,  naevi,  scrofulous  and  cancerous  ulcers,  diseases  of  the  os  uteri,  and  various 
chronic  enlargements.  He  applies  it  daily  by  means  of  a  hair  pencil.  He  has  some- 
times found  the  solution  to  answer  still  better  by  the  addition  of  oxide  of  zinc.  Solu- 
tion of  sulphate  of  aluminium  is  capable  of  dissolving  a  considerable  quantity  of 
recently  precipitated  gelatinous  alumina.  Such  a  solution,  impregnated  with  ben- 
zoin, has  been  proposed  by  M.  Mentel  as  a  haemostatic,  under  the  name  of  benzoinated 
solution  of  alumina.     It  resembles  the  styptic  liquid  of  Pagliari.     It  is  prepared 
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by  saturating,  •with  gelatinous  alumina,  a  solution  made  of  eight  ounces  of  sulphate 
of  aluminium  dissolved  in  a  pint  of  water.  To  the  saturated  solution  six  drachms 
of  bruised  amygdaloid  benzoin  are  added,  and  the  whole  is  kept  at  a  temperature  of 
about  150°  F.  for  six  hours,  with  occasional  agitation  ;  so  that  the  liquid,  after  filtra- 
tion, may  have  about  the  density  1-26.  This  liquid,  put  in  a  cool  place  for  several 
days,  so  as  to  deposit  some  crystals  of  alum,  forms  the  benzoinated  solution,  remark- 
able for  its  very  sweet  odor  and  astringent  balsamic  taste.  Benzoinated  solution  of 
alumina,  diluted  in  the  proportion  of  from  two  to  five  fluidrachms  to  the  pint  of 
water,  has  been  found  useful  as  an  injection  in  leucorrhoea,  and  in  ulcerations  of  the 
neck  of  the  uterus,  accompanied  by  fetid  discharges.  (See  -4.  J.  P.,  1857,  p.  128.) 
Sulphate  of  alumina  has  been  used  to  preserve  cadavers  for  dissection,  but  is 
much  inferior  to  the  chloride  of  zinc.  The  solution  for  injection  should  be  a  pound 
to  the  quart. 

AMMOXIACUM.   U.  S.,  Br.     Ammmiac. 

( AM-MO-S?A-Cf  M. ) 

"  The  gum-resin  obtained  from  Dorema  Ammoniaeum.  Don.  (^Nat.  Ord.  Um- 
belliterae  Orthospermje.)"  U.  S. 

Gummi-re^ ina  Ammoniacam ;  Ammoniaeum ;  Ammoniaque,  Gomme-resine  ammoniaqae,  Gomme 
ammoniiique,  Fr.;  Ammoniak,  Ammoniakgummi,  G.;  Gomma  ainmoniaco,  It.;  Gomma  amoniaco, 
Sp.;   Ushek,  Ar.:  Semugh  belsheren.  Per*. 

Much  uncertainty  long  existed  as  to  the  ammoniac  plant.  It  was  generally 
believed  to  be  a  Ferula,  till  Willdenow  raised,  from  some  seeds  mixed  with  the  gum- 
resin  found  in  the  shops,  a  plant  which  he  ascertained  to  be  a  Heracleum,  and 
named  H.  gummiferum,  under  the  impression  that  it  must  be  the  source  of  the 
medicine.  On- this  authority  the  plant  was  adopted  by  the  British  Colleges,  and 
recognized  in  former  editions  of  our  national  Pharmacopceia.  Willdenow  expressly 
acknowledged  that  he  could  not  procure  from  it  any  gum-resin,  but  ascribed  the 
result  to  the  influence  of  climate.  The  Heracleum,  however,  did  not  correspond 
exactly  with  the  representations  given  of  the  ammoniac  plant  by  travellers ;  and 
Sprengel  ascertained  that  it  was  a  native  of  the  Pyrenees,  and  never  produced 
gum.  Mr.  Jackson,  in  his  account  of  Morocco,  imperfectly  described  a  plant  of 
that  country,  supposed  to  be  a  Ferula,  from  which  gum-ammoniac  is  procured  by 
the  natives.  .This  plant  was  ascertained  by  Dr.  Falconer  to  be  Ferula  Tingitana 
(Royle's  Mat.  Med.),  and  its  product  is  thought  to  be  the  ammoniaeum  of  the 
ancients,  which  was  obtained  from  Africa ;  but  this  is  not  the  drug  now  used  under 
that  name,  which  comes  exclusively  from  Persia.*  M.  Fontanier,  who  resided 
many  years  in  Persia,  saw  the  ammoniac  plant  growing  in  the  province  of  Fars, 
and  sent  a  drawing  of  it  with  specimens  to  Paris.  From  these  it  was  inferred  to 
be  a  species  of  Ferula  ;  and  Merat  and  De  Lens  proposed  for  it  the  name,  originally 
given  to  it  by  Lemery,  of  F.  amnion  {/era.  It  was  subsequently,  however,  ascer- 
tained, from  specimens  obtained  in  Persia  by  Col.  Wright,  and  examined  by  Dr. 
David  Don,  that  it  belonged  to  a  genus  allied  to  Ferula,  but  essentially  different, 
which  was  named  bj'  Dr.  Don,  Doi-ema.  It  is  described  in  the  16th  vol.  of  the 
Linn.  Transactions,  under  the  name  of  Dorema  Ammoniaeum.  This  is  now  ac- 
knowledged by  the  officinal  authorities.  The  same  plant  was  described  and  figured 
by  Jjwbert  and  Spach,  in  their  ^•Illustrations  of  Oriental  Plants"  (Paris,  1842,  t. 
40,  p.  78),  by  the  name  of  Diserneston  gummiferum,  under  the  erroneous  impres- 
sion that  it  belonged  to  a  previously  undescribed  genus. 

The  ammoniac  plant  grows  spontaneously  in  Farsistan,  Irauk,  Chorassan,  and 
other.  Persian  provinces.     Dr.  Grant  found  it  abundantly  in  Syghan  near  Bameean, 

*The  Afriertn  Ammoniac,  whicb  is  said  to  have  appeareii  in  the  London  market  only  in  the 
years  1857  and  1871,  has  been  described  by  Mr.  Daniel  Hanbury  as  follows.  It  is  "  in  large,  compact, 
dark,  heavy  masses,  formed  of  agglutinated  tears  of  a  gum-resin  of  hard,  waxy  consistence.  The 
tears  are  opaque,  white  or  of  a  pale  greenish  yellow,  mixed  with  others  of  a  blackish  brown,  which, 
with  vegetable  and  earthy  impurities,  constitute  a  large  portion  of  the  mass."  The  odor  of  the 
drug  is  feeble,  and  quite  difierent  from  that  of  the  Persian  gum-resin ;  its  taste  slightly  acrid  and 
very  persistent.  {P.  J.  Tr.,  March,  1873.  p.  741.)  Examined  by  Mr.  John  MoM,  it  was  found  te 
consist  of  67-76  per  cent,  of  resin,  9-OU  of  gum,  4*29  of  water  and  volatile  oil.  and  lS-85  of  bassorin 
and  insoluble  matters.  (Ibid.,  p.  742.)  It  is  used  chiefly  for  incense  in  Mohammedan  countries, 
and  sent  eastward  by  the  caravans,  or  in  vessels  from  the  ports  of  Morocco  to  Alexandria. 
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on  the  northwest  slope  of  the  Hindoo-Koosh  Mountains.  It  attains  the  height  of 
six  or  seven  feet,  and  in  the  spring  and  early  part  of  summer  abounds  in  a  milky 
juice,  which  flows  out  upon  the  slightest  puncture.  From  the  accounts  of  travel- 
lers, it  appears  that,  in  the  month  of  May,  the  plant  is  pierced  in  innumerable 
places  by  an  insect  of  the  beetle  kind.  The  juice,  exuding  through  the  punctures, 
concretes  upon  the  stem,  and  when  quite  dry  is  collected  by  the  natives.  M.  Fon- 
tanier  states  that  the  juice  exudes  spontaneously,  and  that  the  harvest  is  about 
the  middle  of  June.  According  to  Dr.  Grant,  the  drug  is  collected  in  Syghan, 
like  asafetida,  from  the  root  of  the  plant.  The  gum-resin  is  sent  to  Bushire, 
whence  it  is  transmitted  to  India,  chiefly  to  Bombay.  A  small  portion  is  said  to 
be  taken  to  the  ports  of  the  Levant,  and  thence  distributed.  The  name  of  the 
drug  is  thought  to  have  been  derived  from  the  temple  of  Jupiter  Ammon  in  the 
Libyan  desert,  where  the  ammoniac  of  the  ancients  is  said  to  have  been  collected ; 
but  Dr.  Don  considers  it  a  corruption  of  Armeriiacimi,  originating  in  the  circum- 
stance that  the  gum-resin  was  formerly  imported  into  Europe  through  Armenia. 

Properties.  Ammoniac  comes  either  in  the  state  of  tears,  or  in  aggregate  masses, 
and  in  both  forms  is  frequently  jnixed  with  impurities.  That  of  the  tears,  however, 
is  preferable,  as  the  purest  may  be  conveniently  picked  out  and  kept  for  use.  These 
are  of  an  irregular  shape,  usually  more  or  less  globular,  from  two  to  eight  lines  in 
diameter,  opaque,  yellowish  on  the  outside,  whitish  within,  compact,  homogeneous, 
brittle  when  cold,  and  breaking  with  a  conchoidal,  shining,  waxy  fracture.  The  masses 
are  of  a  darker  color  and  less  uniform  structure,  appearing,  when  broken,  as  if  com- 
posed of  numerous  white  or  whitish  tears,  embedded  in  a  dirty-gray  or  brownish 
substance,  and  frequently  mingled  with  foreign  matters,  sucb  as  seeds,  fragments  of 
vegetables,  and  sand  or  other  earth.  We  have  seen  masses  composed  of  aggluti- 
nated tears  alone. 

The  smell  of  ammoniac  is  peculiar,  and  stronger  in  the  mass  than  in  the  tears. 
The  taste  is  slightly  sweetish,  bitter,  and  somewhat  acrid.  The  sp.  gr.  is  1-207. 
When  heated,  the  gum-resin  softens  and  becomes  adhesive,  but  does  not  melt.  It 
burns  with  a  white  flame,  swelling  up,  and  emitting  a  smoke  of  a  strong,  resinous, 
slightly  alliaceous  odor.  It  is  partly  soluble  in  water,  alcohol,  ether,  vinegar,  and 
alkaline  solutions.  Triturated  with  water,  it  forms  an  opaque  milky  emulsion,  which 
becomes  clear  upon  standing.  The  alcoholic  solution  is  transparent,  but  is  rendered 
milky  by  the  addition  of  water.  Bucholz  obtained  from  100  parts  of  ammoniac, 
22-4  parts  of  gum,  72-0  of  resin,  1-6  of  bassorin,  and  4-0  of  water  including  vola- 
tile oil  and  loss.  Braconnot  obtained  18-4  per  cent,  of  gum,  700  of  resin,  44  of  a 
gluten-like  substance  (bassorin),  and  6-0  of  water,  with  1-2  per  cent,  of  loss.  Hager 
succeeded  in  procuring  the  volatile  oil  in  a  separate  state  by  repeated  distillation  with 
water.  It  has  a  penetrating  disagreeable  odor,  and  a  taste  at  first  mild,  but  after- 
wards bitter  and  nauseous.  Fliickiger  says  that  the  oil  contains  no  sulphur,  and  this 
result  was  confirmed  by  Przeciszewski,  while,  on  the  other  hand,  Vigier  asserts  that 
it  blackens  silver,  and  that  when  oxidized  with  nitric  acid  it  yields  sulphuric  acid. 
The  resin  ammoniaeum  usually  amounts  to  about  70  per  cent.  Unlike  the  gum- 
resin  of  allied  plants,  ammoniaeum  yields  no  umbelliferone.  When  melted  with 
caustic  potash  it  afl'ords  a  little  resorcin.  {Pharmacographia,  2d  ed.,  p.  326.)  The 
resin  of  ammoniac  is  dissolved  by  alcohol,  and  by  the  fixed  and  volatile  oils ;  but 
it  is  divided  by  ether  into  two  resins,  of  which  one  is  soluble,  the  other  insoluble  in 
that  menstruum. 

Medical  Properties  and  Uses.  This  gum-resin  is  stimulant  and  expectorant,  in 
large  doses  cathartic,  and,  like  many  other  stimulants,  may  be  so  given  as  occasionally 
to  prove  diaphoretic,  diuretic,  or  emmenagogue.  It  has  been  employed  in  medicine 
from  the  highest  antiquity,  being  mentioned  in  the  writings  of  Hippocrates,  but  is 
now  seldom  administered.  The  complaints  in  which  it  was  most  frequently  used 
were  chronic  catarrh,  asthma,  and  other  pectoral  afi'ections  attended  with  deficient 
expectoration  without  acute  inflammation,  or  with  a  too  copious  secretion  from  the 
bronchial  mucous  membrane,  dependent  upon  debility  of  the  vessels.  It  is  usually 
administered  in  combination  with  other  expectorants,  with  tonics,  or  with  emmena- 
gogues.     Externally  applied,  in  the  shape  of  a  plaster,  it  is  thought  to  be  useful  as  a 
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discutient  or  resolvent  in  white  swellings  of  the  joints,  and  other  indolent  tumors. 
(See  Emplastrum  Ammoniaci.)  It  is  given  in  substance,  in  the  shape  of  pill  or 
emulsion.  The  latter  form  is  preferable.  (See  Mistura  Ammoniaci.')  The  dose  is 
from  ten  to  thirty  grains  (0-65-1-95  Gm.). 

Off.  Prep.  Emplastrum  Ammoniaci,  U.  S.;  Emplast.  Ammoniaci  cum  Hydrar- 
gyro  ;  Emplast.  Galbani,  Br.;  Mistura  Ammoniaci ;  Pilula  Ipecacuanhas  cum  Scilla, 
£r.;  Pil.  Scillae  Composita,  Br. 

AMMOXII  BEXZOAS.  U.S.     Benzoate  of  Amraonium. 

NH4,  C7  Ho  O2;  139.  (AMOIO'XI-i  BEN'Z(>AS.)  NH4  0,  Cu  H5  O3;  139. 

Ammoniae  Benzoas,  Br.;  AmDionium  Benzoicum,  Benzoaa  Ammonicus ;  Benzoate  d'Ammo- 
niaque,  /'/•.,•  Benzoe*aures  Ammonium,  G. 

The  process  for  the  preparation  of  this  salt  was  omitted  in  the  last  U.  S.  revision.* 
The  British  process  is  as  follows.  "  Take  of  Solution  of  Ammonia  three  Jiuid- 
oiuices  [Imperial  measure],  or  a  sufficiency ;  Benzoic  Acid  fico  ounces  [avoirdupois]; 
Distilled  Water  four  fluidounces.  Dissolve  the  Benzoic  Acid  in  three  fluidounces 
of  Solution  of  Ammonia  previously  mixed  with  the  Water ;  evaporate  at  a  gentle 
heat,  keeping  ammonia  in  slight  excess ;  and  set  aside  that  crystals  may  form. 
JiHpX\,H,03  or  NH^C-HA-"  Br. 

Although  the  amount  of  ammonia  ordered  in  the  formula  is  in  excess,  yet,  from 
the  feeble  affinity  between  the  constituents,  and  the  consequent  escape  of  ammonia 
during  the  evaporation,  a  portion  of  the  acid  benzoate  would  be  formed,  if  it  were 
not  that  a  little  solution  of  ammonia  is  from  time  to  time  added  during  or  near  the 
close  of  the  evaporation,  so  as  to  maintain  the  alkali  in  slight  excess.  The  crystals, 
for  the  same  reason,  should  be  dried  without  heat.  If  slightly  evaporated,  and  then 
allowed  to  cool,  the  solution  becomes  a  mass  of  crystals,  retaining  so  much  water  as 
to  rentier  it  necessary  to  dry  them  by  bibulous  paper. 

Properties.  "  Thin,  white,  four-sided,  laminar  crystals,  permanent  in  the  air, 
having  a  slight  odor  of  benzoic  acid,  a  saline,  bitter,  afterwards  slightly  acrid  taste 
and  a  neutral  reaction.  Soluble  in  5  parts  of  water  and  28  parts  of  alcohol  at 
15°  C.  (59°  F.)  ;  in  1*2  parts  of  boiling  water  and  7'6  parts  of  boiling  alcohol. 
When  strongly  heated,  the  salt  melts,  emits  vapors  having  the  odor  of  ammonia  and 
of  benzoic  acid,  and  is  finally  wholly  dissipated.  The  aqueous  solution  of  the  salt, 
when  heated  with  potassa,  evolves  ammonia.  On  mixing  the  aqueous  solution  with 
a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipitate  is  thrown  down.  If 
the  benzoic  acid  be  separated  from  the  salt  by  precipitating  with  diluted  nitric  acid 
and  thoroughly  washed,  it  should  answer  to  the  reactions  of  purity  mentioned  under 
Acidum  Benzoicum."  U.  S.  Gmelin  states  that,  if  the  solution  be  boiled,  the  salt 
is  converted  into  the  acid  benzoate,  which  crystallizes  in  feathery  tufts  of  needles. 
(^Handbook,  xii.  38.)  According  to  Lichtenstein,  it  deliquesces  in  the  air.  It 
gives  a  copious  yellow  precipitate  with  ferric  salts ;  and  is  known  to  contain  benzoic 
acid  and  ammonia,  by  depositing  the  former  when  the  solution  is  acidulated  with 
hydrochloric  acid,  and  giving  ofi"  the  latter  when  it  is  heated  with  potassa.  Accord- 
ing to  Mr.  Squire,  it  is  the  acid  salt  that  is  commonly  met  with  in  the  shops,  which 
is  less  soluble  than  the  officinal  salt,  requiring  GO  parts  of  water  and  12  of  alcohol 
for  solution.     Tliis  is  a  decided  objection  to  it. 

Medical  Properties  and  Uses.  Benzoate  of  ammonium  is  a  slightly  stimulant 
diuretic,  which  acts  chiefly  through  its  benzoic  acid  ;  it  being  decomposed  by  the  gas- 
tric acids,  which  combine  with  the  ammonia,  while  the  benzoic  acid  is  absorbed,  and 
passes  out  through  the  kidneys  in  the  form  of  hippuric  acid.  (See  Benzoic  Acid.) 
The  salt  has  been  found  useful  as  a  diuretic  in  defective  action  of  the  kidneys,  as 
an  alterative  to  the  mucous  membrane  of  the  urinary  passages  in  chronic  inflamma- 
tion of  that  tissue,  and  as  a  solvent  of  the  phosphatic  deposits,  through  the  hip- 

*  "  Take  of  Benzoic  Acid  tico  ti-oy ounces  ;  Water  of  Ammonia  three  fluidounces  and  a  half,  or  a 
Bvfficient  quantity;  Distilled  "WAter/oiir  Jiuirlounce».  Dissolve  the  Acid  in  three  fluidounces  and  a 
half  of  the  Water  of  Ammonia,  previously  mixed  with  the  Distilled  Water ;  evaporate  with  a  gentle 
heat,  occasionally  adding  Water  of  Ammonia,  if  necessary,  to  maintain  a  slight  excess  of  the  al- 
kali ;  then  set  aside  to  crystallize,  and  dry  the  crystals  without  heat."   U.  S.  1870. 
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puric  acid  into  which  it  is  converted.  It  has  been  employed  in  gouty  affections 
with  a  view  to  the  removal  of  the  deposits  of  urate  of  sodium  about  the  joints;  but 
it  has  been  shown  to  have  no  effect  on  the  elimination  of  uric  acid.  The  salt  does 
not  appear  to  produce  any  injurious  effects  even  in  considerable  quantities.  (Garrod, 
Med.  Times  and  Gaz.,  Feb.  1864,  p.  146.)  The  dose  is  from  10  to  30  grains 
(0-65-1 -95  Gm.),  which  may  be  taken  dissolved  in  water. 

AMMONII  BROMIDUM.    U.S.,  Br.     Bromide  of  Ammonium. 

NH4  Br  ;  97'8.  (AM-MO'NI-I  BRO-MI'DUM.)  NH4  Br ;  97-8. 

Ammoniutn  Bromatum;  Bromure  d'Aminonium,  Fr.;  Brom-Ammonium,  G. 

In  the  present  U.  S.  Pharmacopoeia  and  in  the  British  Pharmacopoeia  no  direc- 
tions whatever  are  given  for  the  preparation  of  bromide  of  ammonium.  The  salt 
may  be  made  by  dissolving  bromine  in  water  of  ammonia;  but,  in  accordance  with 
the  researches  of  Prof  Procter,  the  U.  S.  Pharmacopoeia  of  1870*  preferred  the 
method  of  first  forming  bromide  of  iron,  precipitating  with  water  of  ammonia, 
separating  by  filtration  the  oxide  of  iron,  and  obtaining  by  evaporation  the  bromide 
of  ammonium  from  the  solution.  This  process,  it  will  be  seen,  is  completely  parallel 
with  that  by  which  bromide  of  potassium  is  prepared.  According  to  Prof.  Procter, 
a  still  better  method  consists  in  adding  to  bromine  and  water  sufficient  solution  of 
sulphide  of  ammonium  to  discharge  the  color,  filtering  to  separate  the  sulphur,  and 
then  evaporating  to  dryness.  Charles  Rice  (A.  J.  P.,  1873,  p.  249)  recommends 
making  bromide  of  ammonium  by  double  decomposition  between  hot  solutions  of 
bromide  of  potassium  and  sulphate  of  ammonium,  assisting  the  precipitation  of 
sulphate  of  potassium  by  alcohol.  Dr.  W.  H.  Pile  {Proc.  A.  P.  J..,  1874,  p.  434) 
published  a  simple  process  for  this  salt.  Pour  the  bromine  (one  pound)  carefully 
into  four  times  its  weight  of  distilled  water  in  a  stone  jar,  add  very  graduaUy  about 
one  quart  of  solution  of  ammonia,  cover  the  top  of  the  jar  with  a  glass  plate  when 
vapors  arise,  and  when  all  of  the  ammonia  has  been  added,  and  the  solution  is  free 
from  the  smell  of  bromine,  it  is  evaporated  and  the  salt  granulated ;  the  yield  is 
about  twenty  ounces. 

Properties.  Bromide  of  ammonium  may  be  obtained  in  colorless  crystals,  but 
the  officinal  salt  is  a  white,  granular  powder.  Whether  in  crystal  or  powder,  on 
exposure  to  the  air  it  gradually  becomes  yellowish,  in  consequence  of  a  partial  de- 
composition, by  which  hydrobromic  acid  appears  to  be  liberated,  as  it  now  changes 
litmus  red.  The  salt  has  a  saline,  pungent  taste.  Exposed  to  heat,  it  sublimes 
unchanged.  It  is  "soluble  in  1-5  parts  of  water,  and  in  150  parts  of  alcohol  at 
15°  C.  (59°  F.)  ;  in  0-7  part  of  boiling  water  and  in  15  parts  of  boiling  alcohol." 
U.  S.  It  is  sparingly  soluble  in  ether,  and  is  incompatible  with  acids,  acid  salts, 
and  spirit  of  nitrous  ether.  {Squire.) 

Tests.  The  Br.  Pharmacopoeia  directs  that  it  should  preserve  a  brownish  color, 
and  give  no  tint  of  blue  when  mixed  with  mucilage  of  starch  and  chlorine,  thus 
proving  the  absence  of  an  iodide. 

"  The  aqueous  solution,  when  heated  with  potassa,  evolves  ammonia.  If  disul- 
phide  of  carbon  be  poured  into  the  solution,  then  chlorine  water  added  drop  by 
drop,  and  the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowish  brown 
color  without  a  violet  tint.  If  diluted  sulphuric  acid  be  dropped  on  the  salt,  the 
latter  should  not  at  once  assume  a  yellow  color  (bromate).  If  1  Gm.  of  the  salt 
be  dissolved  in  water,  some  gelatinized  starch  added,  and  then  a  few  drops  of 
chlorine  water  carefully  poured  on  top,  no  blue  zone  should  make  its  appearance 

*"  Take  of  Bromine  two  (royounces  ;  Iron,  in  the  form  of  wire  and  out  in  pieces,  a  troyounce  ; 
Water  of  Ammonia  four  Jlnidounces  and  a  half;  Distilled  Water  a  sufficient  quantity.  Add  the 
Iron  and  then  the  Bromine  to  half  a  pint  of  Distilled  Water,  contained  in  a  glass  flask  having  the 
capacity  of  two  pints  ;  loosely  cork  the  flask,  and  agitate  the  mixture  until  the  odor  of  Bromine 
can  no  longer  be  perceived,  and  the  liquid  assumes  a  greenish  color.  Mix  the  Water  of  Ammonia 
with  half  a  pint  of  Distilled  Water,  and  add  it  to  the  mixture  in  the  flask;  agitate  the  mixture, 
and  heat  it  by  means  of  a  water-bath  for  half  an  hour ;  then  filter,  and,  when  the  liquor  ceases  to 
pass,  wash  the  precipitate  on  the  filter  with  boiling  distilled  water.  Evaporate  the  solution,  in  a 
porcelain  capsule,  until  a  pellicle  begins  to  form,  then  stir  it  constantly  with  a  glass  rod,  at  a 
moderate  heat,  until  it  granulates."  U.S.  1870. 
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at  the  line  of  contact  of  the  two  liquids  (iodide).  On  adding  to  1  Gm.  of  the  salt 
dissolved  in  20  C.c.  of  water,  5  or  6  drops  of  the  test-solution  of  chloride  of  barium, 
no  immediate  cloudiness  or  precipitate  should  make  its  appearance  (limit  of  sul- 
phate). If  3  Gm.  of  the  well-dried  salt  be  dissolved  in  distilled  water  to  100  C.c. 
and  10  C.c.  of  this  solution  treated  with  a  few  drops  of  test-solution  of  bichromato 
of  potassium,  and  then  volumetric  solution  of  nitrate  of  silver  be  added,  not  more 
than  31 --i  C.c.  of  the  latter  should  be  consumed,  before  the  red  color  ceases  to  dis- 
appear on  stirring  (abs.  of  more  than  3  per  cent,  of  chloride).  1  Gm.  of  the 
powdered  and  dry  salt,  when  completely  precipitated  by  nitrate  of  silver,  yields,  if 
perfectly  pure,  1-917  Gm.  of  dry  bromide  of  silver."    U.S. 

Medical  Properties  and  Uses.  This  bromide  resembles  the  bromide  of  potas- 
sium in  its  physiological  powers,  but  probably  has  a  less  depressing  effect  upon  the 
arterial  muscular  system.  It  has  been  used  by  various  practitioners  for  exactly  the 
same  purposes  as  is  the  bromide  of  potassium.  Brown-Sequard  claims  that  it  docs 
not  produce  bromism ;  and  commends  very  highly  the  combination  of  it  with  the 
potassium  salt  in  epilepsy.  It  may  be  substituted  for  the  latter  in  various  func- 
tional disorders  (see  Potassii  Brotniduvi),  and  has  been  specially  recommended  by 
Dr.  Gibbs  in  the  milder  forms  of  ovaritis.  (Lancet,  Jan.  3,  1863,  p.  121.)  The 
dose  is  one  to  two  drachms  a  day  (39-7  8  Gm.)  in  dilute  solution. 

AMMOXII  CARBOXAS.  U.  S.    Carbonate  of  Ammonium. 

(AM-MO'NI-i  CAK-BO'XAS.) 

NH4  HCO3.  >'H4  NHj  COj;  157.  NH4  0,  HO,  2C62.  2XHs  CO,;  157. 

AmmoniSB  Carbonas,  Br.;  Ammonite  Sesquicarbonas,  Lond.,  Bub.;  Ammoniam  Carbonicum, 

P.  G.;  Carbonas  Ammonicus,  Sal  Volatile  Sieeum,  Volatile  Salt ;  Sal  Volatile;  Carbonate  d'Animo- 

niaque,  Alkali  volatil  concret,  Sal  volatil  d'Angleterre,  Fr.;  Eohlensaures  Ainiuonium,  Fliichtiges 

LaiiircDsalz,  Reines  Hirsehbornsalz,  G. 

Tiiere  liave  been  many  methods  of  obtaining  carbonate  of  ammonium,  in  all  of 
wliich  the  ammonia  originated  in  organic  decomposition.  It  was  probably  origi- 
nally prepared  from  putrid  urine,  and  it  is  sometimes  made  in  Scotland  now  from 
this  source.  A  patent  was  taken  out  in  England  for  manufacturing  it  from  guano, 
and  another  for  making  it  by  the  direct  combination  of  its  constituents  ;  the 
carbonic  acid  and  ammoniacal  gases  being  introduced  simultaneously  into  leaden 
chambers.  (C/iem.  XeicSj  Dec.  29,  1865.)  But  at  present  the  salt  is  manufac- 
tured by  subliming  a  mixture  of  either  the  chloride  or  sulphate  with  chalk.  Chlo- 
ride of  ammouium  and  chalk  (carbonate  of  calcium)  are  heated  together  in  iron 
pots  or  retorts,  and  sublimed  into  large  earthen  or  leaden  receivers.  By  the  recip- 
rocal action  of  the  salts  employed,  the  carbonic  acid  of  the  chalk  unites  with  the 
ammouia  of  the  chloride,  generating  carbonate  of  ammonium,  and  the  hydrochloric 
acid  with  the  lime,  forming  water  and  chloride  of  calcium.  The  carbonate  and 
water  sublime  together  as  hydrated  carbonate  of  ammonium,  and  the  residue  is 
chloride  of  calcium.  Tlie  relative  quantities  of  chalk  and  chloride  of  ammouium, 
for  mutual  decomposition,  are  50  of  the  former,  and  53-5  of  the  latter,  or  one  mol. 
of  each.  But  a  great  excess  of  chalk  is  usually  taken,  in  order  to  insure  the  per- 
fect decomposition  of  the  chloride  of  ammonium,  any  redundancy  of  which  would 
sublime  with  the  carbonate  and  render  it  impure. 

Sulphate  of  ammonium  may  be  substituted  for  the  chloride  with  much  economy, 
as  was  shown  by  Payen.  This  double  decomposition  between  sulphate  of  am- 
monium and  carbonate  of  calcium  takes  place  in  the  diy  way  only,  that  is,  by 
sublimation.  In  the  wet  way,  the  double  decomposition  is  reversed ;  carbonate  of 
ammonium  and  sulphate  of  calcium  reacting  so  as  to  form  sulphate  of  ammonium 
and  carbonate  of  calcium.  Large  quantities  of  this  carbonate  are  manufactured 
indirectly  from  coal-gas  liquor  and  bone-spirit ;  the  ammoniacal  products  in  these 
liquors  being  converted  successively  into  sulphate,  chloride,  and  carbonate  of  am- 
monium. (See  Ammonii  CJiloridum.)  The  salt  as  first  obtained  has  a  slight  odor 
of  tar,  and  leaves  a  blackish  carbonaceous  matter  when  dissolved  in  acids.  Hence 
it  requires  to  be  purified,  which  is  effected  in  iron  pots  surmounted  with  leaden 
heads.  The  American  carbonate  has  almost  supplanted  the  English  article,  for- 
merly exclusively  used. 
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Properties.  Oommercial  carbonate  of  ammonium,  recently  prepared,  is  in 
"  white,  translucent  masses,  consisting  of  Bicarbonate  (Acid  Carbonate)  and  Carba- 
mate of  Amiuoniuui,  losing  both  ammonia  and  carbonic  acid  gas  on  exposure  to  air, 
becoming  opaque  and  finally  converted  into  friable  porous  lumps,  or  a  white  powder 
(Acid  Carbonate  of  Ammonium).  The  salt  has  a  pungent  ammoniacal  odor,  free 
from  empyreuma,  a  sharp,  saline  taste,  and  an  alkaline  reaction.  Soluble  in  4  parts 
of  water  at  15°  C.  (59°  F.),  and  in  1-5  parts  at  65°  C.  (149°  F.).  Alcohol  dis- 
solves the  carbamate  and  leaves  the  acid  carbonate  of  ammonium.  When  heated  the 
salt  is  wholly  dissipated,  without  charring.  If  the  aqueous  solution  is  heated  to  near 
47°  C.  (116-6°  F.),  it  begins  to  lose  carbonic  acid  gas,  and  at  88°  C.  (190-4°  F.)  it 
begins  to  give  off  vapor  of  ammonia.  Dilute  acids  wholly  dissolve  the  salt  with 
effervescence.  On  acidulating  the  aqueous  solution  with  nitric  acid,  no  turbidity 
should  be  produced  by  test-solution  of  chloride  of  barium  (sulphate),  or  nitrate  of 
silver  (chloride),  nor  by  hydrosulphuric  acid  (metals).  If  1  Gm.  of  the  salt  be  super- 
saturated with  diluted  sulphuric  acid,  then  diluted  to  20  C.c.  with  distilled  water, 
and  treated  with  a  few  drops  of  test-solution  of  permanganate  of  potassium,  the 
color  should  not  be  perceptibly  changed  by  standing  for  five  minutes,  at  the  ordi- 
nary temperature  (abs.  of  empyreumatic  substances).  To  neutralize  2-616  Gm, 
of  Carbonate  of  Ammonium  should  require  50  C.c.  of  the  volumetric  solution  of 
oxalic  acid."  U.  S.  If  commercial  ammonium  carbonate  be  treated  with  90  or  91 
per  cent,  alcohol,  it  is  decomposed  into  the  two  salts  of  which  it  is  composed,  am- 
monium carbamate  going  into  solution  while  the  acid  ammonium  carbonate  remains 
undissolved.  This  latter  compound  also  remains  undissolved  when  the  commer- 
cial carbonate  is  treated  with  an  amount  of  water  insufficient  for  complete  solution. 
The  result  of  the  complete  solution  of  the  commercial  salt  in  water  is  a  mixture  of 
acid  and  neutral  carbonates,  the  carbamate  having  been  decomposed  according  to  the 

reaction, (NHJHCO,  +  CO  |  ^^^*  +  H^  =  (NHJHCO3  +  (NHJ^CO,.   When 

long  or  insecurely  kept,  it  gradually  passes  into  the  state  of  bicarbonate,  becoming 
opaque  and  friable,  and  falling  into  powder.  When  heated  on  a  piece  of  glass, 
the  commercial  carbonate  should  evaporate  without  residue,  and,  if  turmeric  paper 
held  over  it  undergoes  no  change,  it  has  passed  into  bicarbonate.  As  prepared 
from  coal-gas  liquor,  it  sometimes  contains  traces  of  tarry  matter,  which  give  a 
dark  color  to  its  solution  in  acids,  but  a  refined  carbonate,  made  by  resubliming 
the  commercial  article,  is  now  in  the  market,  and  this  alone  should  be  dispensed 
in  preparations  for  internal  use.  When  it  is  saturated  with  nitric  acid,  neither 
chloride  of  barium  nor  nitrate  of  silver  causes  a  precipitate.  The  non-action  of 
these  tests  shows  the  absence  of  sulphate  and  chloride  of  ammonium.  It  is  de- 
composed by  acids,  the  fixed  alkalies  and  their  carbonates,  lime-water  and  magnesia, 
solution  of  chloride  of  calcium,  alum,  acid  salts  such  as  bitartrate  and  bisulphate 
of  potassium,  solutions  of  iron  (except  the  tartrate  of  iron  and  potassium  and  anal- 
ogous preparations),  corrosive  sublimate,  the  acetate  and  subacetate  of  lead,  and 
the  sulphates  of  iron  and  zinc.  "  Fifty-nine  grains  dissolved  in  one  [fluidjounce 
of  distilled  water,  will  be  neutralized  by  1000  grain-measures  of  the  volumetric 
solution  of  oxalic  acid.  Twenty  grains  neutralize  23*5  grains  of  citric  acid  and 
25-5  grains  of  tartaric  acid."  Br.  Traces  of  chlorine  have  been  noticed  in  some 
samples  of  commercial  carbonate,  and  a  sublimed  salt  which  had  been  sold  as  car- 
bonate, was  devoid  of  odor.,  hard,  crystalline,  yet  having  the  external  appearance 
of  carbonate,  was  proved  by  Prof.  Bridges  to  be  anhydrous  bicarbonate  of  ammo- 
nium. {A.  J.  P.,  Nov.  1874.) 

Composition.  This  salt,  which  "used  to  be  considered  a  sesquicarbonate  of 
ammonium  of  the  formula  2(C0,(NHJH)  -f  C03(NHJ,  +  H^,  is  now  generally 
recognized  as  a  mixture  of  either  one  or  two  mols.  of  acid  ammonium  carbonate, 

(NHJHCO3,  with  one  mol.  of  carbamate  of  ammonium,  CO  \    ^tx  *•     When  the 

salt  is  dissolved  in  water,  the  reaction  given  above  converts  it  into  a  mixture  of 
acid  and  neutral  carbonates,  and  when  water  of  ammonia  is  added  in  sufficient 
amount,  it  converts  the  acid  carbonate  into  neutral  carbonate,  which  is  used  fre- 
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quently  as  a  laboratory  reagent,  or  by  passing  carbonic  acid  gas  into  a  solution  of 
the  commercial  salt,  the  whole  may  be  converted  intO»acid  carbonate  or  bicarbonate. 

Medical  Properties  and  Uses.  Locally  applied,  carbonate  of  ammonium  is  an 
irritant,  and  when  taken  internally  in  sufficient  amount  it  acts  as  an  irritant  poison. 
"When  administered  in  therapeutic  doses  it  is  a  powerful  cardiac  stimulant,  acting 
not  so  rapidly  and  fugaciously  as  the  solutions  of  ammonia,  but  still  in  a  very  prompt 
and  temporary  manner.  It  is  employed  in  low  conditions  of  the  system  as  a  stim- 
ulant, but  it  should  always  be  remembered  that  its  influence  lasts  only  for  a  short 
time,  and  that  there  is  reason  for  believing  that  when  continuously  given  it  is  apt  to 
impair  the  crasis  of  the  blood.  It  is  probably  eliminated  in  part  by  the  lungs,  and 
certainly  is  a  stimulant  to  the  respiratory  centres.  It  seems  also  to  exert,  some  in- 
fluence upon  the  pulmonary  mucous  membrane,  and  is  largely  employed  in  adynamic 
pneumonias  and  bronchitis,  in  the  last  stages  of  phthisis,  etc.  In  some  of  these  cases 
it  does  good  by  increasing  muscular  power  and  aiding  in  the  expulsion  of  the  sputa. 

Coarsely  bruised  with  the  addition  of  half  its  bulk  of  strongest  water  of  ammonia, 
and  scented  with  oil  of  lavender,  it  constitutes  the  common  smelling  salts,  so  much 
used  as  a  nasal  stimulant  in  syncope  and  hysteria.*  The  ordinary  dose  is  five  grains 
(0-33  Gm.),  given  in  mixture,  and  repeated  at  not  longer  intervals  than  two  hours. 
It  should  never  be  given  in  powder  or  in  pill,  on  account  of  its  volatile  nature,  and 
its  irritant  action  on  mucous  membranes. 

Carbonate  of  ammonium  is  sometimes  employed  to  make  effervescing  draughts,  20 
grains  of  the  salt  requiring  for  this  purpose  6  fluidrachms  of  lemon-juice,  24  grains 
of  citric  acid,  or  25  j  grains  of  tartaric  acid. 

Off.  Prep.  Liquor  Ammoniae  Acetatis,  Br.;  Liquor  Ammonii  Acetatis,  U.  S.; 
Spiritus  Ammonite  Aromaticus.  C  S. 

AMMOXII  CHLORIDUM.  U.  S.,  Br.     Chloride  of  Ammonium. 

NH*  CI;  53*4.  (A3I-Mu'XI-i  CHLO'BI-DCM.)  NH*  CI;  53-4. 

Ammonia  Muriatica,  Ammonium  Muriaticum  s.  Hydroehloratum,  Chloraretum  Ammonicam,  Sal 
Ammoniacum,  Ammoniae  Hvdrochloras  s.  Murias ;  Sal  Ammoniac,  Ujdrochlorate  of  Ammonia; 
Hjdrochlorate  d'Ammoniaque,  Muriate  d'Ammoniaque,  Sel  Ammoniac,  Chlorure  d'Ammonium, 
Clorure  d'Ammonium  pur ;  Ammonium  Muriaticum  Depuratum,  Sal  Ammoniacum  Depuratum, 
Fr.;  Ammonium  Chloratum.  P.  G.;  Salmiak  Chlorammonium ;  Reiner  (gereinigter)  Salniiak,  G.: 
Sale  Ammoniaco,  It.;  Sal  Ammoniaco,  Sp. 

In  the  Pharmacopoeia  of  1870  both  the  crude  and  the  purified  chloride  of  ammo- 
nium were  officinal,  under  the  names  Ammonii  CIdoriduvi  and  Ammonii  Chloridum, 
Purijicatum.  The  Pharm.  1880  recognizes  but  one,  Ammonii  Chloridum,  but  it 
transfers  this  title,  which  formerly  was  given  to  the  crude  sal  ammoniac,  to  the 
purified  salt  without  giving  a  process  for  preparing  it."}"  It  originally  came  from 
Egypt,  where  it  was  obtained  by  sublimation  from  the  soot  resulting  from  the 
burning  of  camels'  dung,  which  is  used  in  that  country  for  fuel,  and  it  is  still  to  be 
found  in  the  Indian  bazaars  in  an  impure  state,  as  it  has  been  obtained  from  the 
unburnt  extremity  in  the  interior  of  brick-kilns  in  which  camels'  manure  is  used 
for  fuel.  It  has  long  been  known  in  China,  where  it  is  obtained  from  the  water 
of  certain  volcanic  springs,  and  exists  in  commerce  in  various  states  of  purity.  It 
is  found  in  the  fumeroles  of  Vesuvius,  Etna,  Hecla,  and  other  volcanoes,  as  well  as 
in  the  cracks  and  fissures  in  recent  lava  streams. 

*  In  Mounsey's  recipe  for  the  English  Preston  taltt,  the  essence  to  be  added  to  the  carbonate  is 
made  as  follows.  Take  of  oil  of  cloves  ^is;  oil  of  lavender  o  j  ?  o''  *>f  bergamot  5"**)  stronger 
water  of  ammonia  (sp.  gr.  0"SSO)  f3x.  Mix.  The  bottles  are  to  be  tilled  with  carbonate  of  ammonium, 
half  with  the  salt  coarsely  bruised,  and  the  remainder  with  it  in  fine  powder;  and  then  as  much  of 
the  above  essences  as  the  salt  will  absorb  is  to  be  added.  ( P.  J.  Tr.,  xiii.  628.) 

t  The  process  (Pharm.  1870)  for  purifying  sal  ammoniac  is  here  given  as  found  in  14th  ed. 
U.S.  D. 

"Take  of  Chloride  of  Ammonium,  in  small  pieces,  ticenly  trot/ounces;  Water  of  Ammonia  JJre 
fluidrachms;  Water  tico  pints.  Dissolve  the  Chloride  of  Ammonium  in  the  Water,  in  a  porcelain 
dish,  with  the  aid  of  heat :  add  the  Water  of  Ammonia,  and  continue  the  heat  for  a  short  time; 
filter  the  solution  while  hot,  and  evaporate  to  dryness,  with  constant  stirring,  at  a  moderate  beat, 
until  it  granulates."  V.  S.  1870. 

The  object  of  this  process  is  to  free  the  drug  from  chloride  of  iron,  which  is  a  frequent  impurity 
of  the  crude  salt,  derived  from  the  subliming  vessels. 
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Preparation.  At  present  chloride  of  ammonium  is  derived  from  two  principal 
sources,  the  aramoniacal  liquor,  called  gas  liquor,  found  in  the  condensing  vessels 
of  coal-gas  works,  and  the  brown,  fetid  aramoniacal  liquor,  known  under  the  name 
of  hone-spirit,  which  is  a  secondary  product,  obtained  from  the  destructive  distilla- 
tion of  bones,  in  the  manufacture  of  bone-black.  These  two  liquors  are  the  chief 
sources  of  ammoniacal  compounds ;  for  they  are  both  used  to  procure  chloride  of 
ammonium,  and  this  salt  is  employed  directly  or  indirectly  for  obtaining  all  the 
other  salts  of  ammonia.  Other  sources  are  stale  urine,  coal  soot,  guano,  peat,  and 
bituminous  schist. 

Gas  liquor  contains  carbonate,  cyanide,  sulphide,  and  sulphate  of  ammonium, 
but  principally  the  carbonate.  It  is  saturated  with  sulphuric  acid,  and  the  solution 
obtained,  after  due  evaporation,  furnishes  brown  crystals  of  sulphate  of  ammonium. 
These  are  then  sublimed  with  chloride  of  sodium  in  iron  pots,  lined  with  clay,  and 
furnished  with  a  leaden  dome  or  head.  By  the  mutual  action  of  the  sulphate, 
water,  and  chloride,  there  are  formed  chloride  of  ammonium  which  sublimes,  and 
sulphate  of  sodium  which  remains  behind.  Thus  (NHJ^SO^  and  (NaCl}^  become 
(NH^C1)2  and  Na^SO^.  Sometimes,  instead  of  the  ammonia  of  the  gas  liquor 
being  first  converted  into  the  sulphate,  it  is  made  at  once  into  chloride  by  the  addi- 
tion of  hydrochloric  acid  or  chloride  of  calcium.  When  chloride  of  calcium  is 
employed,  the  chief  reaction  takes  place  between  carbonate  of  ammonium  and  the 
chloride,  whereby  chloride  of  ammonium  is  formed  in  solution,  and  carbonate  of 
calcium  precipitated.  The  solution  is  duly  evaporated,  whereby  brown  crystals  of 
the  chloride  are  obtained.  These,  after  having  been  dried,  are  purified  by  sublima- 
tion in  an  iron  subliming  pot,  coated  with  a  composition  of  clay,  sand,  and  charcoal, 
and  covered  with  a  dome  of  lead.  These  pots  are  sometimes  sufficiently  large  to 
hold  five  hundred  pounds.  "A  gentle  fire  is  kept  up  under  the  subliming  pot  for 
seven  or  eight  (3liys,  wheu,  the  dome  having  cooled  down,  and  the  sal  ammoniac 
somewhat  contracted,  so  as  to  loosen  from  the  sides,  the  dome  is  thrown  off  from 
the  iron  pot,  and  about  two  or  three  hundred  weight  of  white,  semi-transparent  sal 
ammoniac  are  knocked  oiF  in  cakes."  (Pereira,  Mat.  Med.,  3d  ed.,  p.  446.) 

In  the  destructive  distillation  of  bones  for  making  bone-black,  the  distilled  prod- 
ucts are  the  bone-spirit  already  mentioned,  being  chiefly  an  aqueous  solution  of 
carbonate  of  ammonium,  and  an  empyreumatic  oil,  called  animal  oil.  Chloride  of 
ammonium  may  be  obtained  from  the  bone-spirit  in  the  manner  just  described  for 
procuring  it  from  gas  liquor.  Sometimes,  however,  the  sulphate  of  ammonium  is 
not  made  by  direct  combination,  but  by  digesting  the  bone-spirit  with  ground  plaster 
of  Paris.  By  double  decomposition,  sulphate  of  ammonium  and  carbonate  of  cal- 
cium are  formed.  The  sulphate  of  ammonium  is  then  converted  into  the  chloride 
by  sublimation  with  common  salt.  The  chloride  "  may  be  formed  by  neutralizing 
hydrochloric  acid  with  ammonia,  and  evaporating  to  dryness."  Br. 

Other  processes  have  been  proposed  or  practised  for  obtaining  chloride  of  am- 
monium. For  an  account  of  the  manufacture  of  ammoniacal  salts,  and  for  a  list  of 
the  patents  issued  in  Great  Britain,  since  1827,  for  their  preparation,  the  reader  is 
referred  to  the  P.  J.  Tr.  (xii.  29,  63,  and  113). 

Commercial  History.  Nearly  all  the  chloride  of  ammonium  used  in  the  United 
States  is  obtained  from  abroad.  Its  commercial  varieties  are  known  under  the  names 
of  the  crude  and  refined.  The  crude  is  imported  from  Calcutta  in  chests  contain- 
ing from  350  to  400  pounds ;  and  is  consumed  almost  exclusively  by  coppersmiths 
and  other  artisans  in  brass  and  copper,  being  employed  for  the  purpose  of  keeping 
the  metallic  surftices  bright,  preparatory  to  brazing.  The  refined  comes  to  us  ex- 
clusively from  England,  packed  in  casks  containing  from  5  to  10  cwt.  The  impor- 
tations of  ammonium  chloride  at  the  port  of  New  York  for  the  year  1880  were 
valued  at  $31,802,  and  for  1882  at  $32,416. 

Properties.  Commercial  chloride  of  ammonium  is  a  white,  translucent,  tough, 
fibrous  salt,  occurring  in  large  cakes,  about  two  inches  thick,  convex  on  one  side  and 
concave  on  the  other,  due  to  the  shape  of  the  dome  of  the  subliming  apparatus  :  the 
pieces  frequently  are  tinged  on  the  surface  with  iron  stains,  owing  to  the  contact 
with  the  iron  dome.     It  has  a  pungent,  saline  taste,  but  no  smell.     Its  sp.  gr.  is 
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1-45.  This  salt  is  very  difficult  to  powder  in  the  ordinary  way.  Its  pulverization, 
however,  may  be  readily  eifected  by  making  a  boiling  saturated  solution  of  the  salt, 
and  stirring  it  as  it  cools.  The  salt  is  thus  made  to  granulate,  and  in  this  state, 
after  having  been  drained  from  the  remaining  solution  and  dried,  may  be  easily 
powdered.  At  a  red  heat  it  sublimes  without  decomposition,  and  without  residue. 
Exposed  to  a  damp  atmosphere  it  becomes  slightly  moist.  It  has  the  property  of 
increasing  the  solubility  of  corrosive  sublimate  in  water.  It  is  decomposed  by  (he 
strong  mineral  acids,  and  by  the  alkalies  and  alkaline  earths  ;  the  former  disengaging 
hydrochloric  acid,  the  latter  am"monia,  both  sensible  to  the  smell.  Chloride  of  am- 
monium is  usually  employed  for  obtaining  gaseous  ammonia,  which  is  conveniently 
disengaged  by  lime.  It  is  incompatible  with  acetate  of  lead  and  nitrate  of  silver, 
producing  precipitates  respectively,  of  the  chlorides  of  lead  and  silver. 

Chloride  of  ammonium  is  little  subject  to  adulteration.  If  not  entirely  volatilized 
by  heat  and  soluble  in  water,  it  contains  impurity.  Still,  as  ordinarily  prepared,  it 
contains  ferrous  chloride.  This  metal  may  be  detected  by  boiling  a  small  portion 
of  a  saturated  solution  of  the  salt  with  a  drop  or  two  of  nitric  acid,  and  then  adding 
ferrocyanide  of  potassium,  when  the  characteristic  blue  color  occasioned  by  iron  will 
be  produced.  If  the  salt  is  entirely  volatilized  by  heat,  and  yet  produces  a  precipi- 
tate with  chloride  of  barium,  the  presence  of  sulphate  of  ammonium  is  indicated. 
The  description  and  tests  of  the  officinal  purified  salt  are  as  follows. 

"  A  snow-white  crystalline  powder,  permanent  in  the  air,  odorless,  having  a  cool- 
ing saline  taste  and  a  slightly  acid  reaction.  Soluble  in  3  parts  of  water  at  15°  C. 
(59°  F.)  and  in  1-37  parts  of  boiling  water;  very  sparingly  soluble  in  alcohol.  On 
ignition,  the  salt  volatilizes,  without  charring,  and  without  leaving  a  residue.  The 
aqueous  solution  of  the  salt,  when  heated  with  potassa.  evolves  vapor  of  ammonia. 
Test-solution  of  nitrate  of  silver  added  to  the  aqueous  solution  previously  acidulated 
with  nitric  acid,  produces  a  white  precipitate  soluble  in  ammonia.  The  aqueous 
solution  of  the  salt  should  remain  unaffected  by  diluted  sulphuric  acid  (abs.  of 
barium),  hydrosulphuric  acid,  or  sulphide  of  ammonium  (metals),  and,  after  being 
acidulated  with  hydrochloric  acid,  it  should  not  be  rendered  lurbid  by  test-solution 
of  nitrate  of  barium  (sulphate).  A  one  per  cent,  aqueous  solution  should  not  be 
rendered  blue  by  test-solution  of  ferrocyanide  of  potassium  (iron)."    U.  S. 

Composition.  Chloride  of  ammonium  consists  of  one  atom  of  chlorine  and  one 
of  ammonium,  (XH^)  =  NH^Cl.  Viewed  as  hi/drocMorafe  of  ammonia  or  muriate 
of  ammonium,  it  is  composed  of  one  mol.  of  hydrochloric  acid  36'5,  and  one  of  am- 
monia 17  =  53-5. 

Medical  Properties.  Chloride  of  ammonium  has  the  stimulant  properties  of 
ammonia,  and  probably  differs  little  in  its  physiological  powers  from  the  carbonate, 
but  it  is  believed  by  many  to  be  less  fugacious  in  its  action,  and  to  be  less  stimulant 
to  the  circulation  than  is  the  latter  salt.  Clinical  experience  has  also  led  to  a  some- 
what particular  use  of  it  in  diseases.  It  is  one  of  the  most  employed  of  the  stimu- 
lant expectorants  in  the  advanced  stages  of  acute  bronchitis  and  in  chronic  bronchitis, 
also  in  catarrhal  pneumonia.  It  has  been  very  highly  recommended  of  late  years 
in  chronic  hepatic  torpor  and  engorgement,  and  even  in  acute  hepatitis,  by  Dr.  W. 
Stewart,  who  gives  20  grains  of  it  three  times  a  day,  and  continues  its  use  for  weeks. 
We  have  seen  catarrhal  jaundice  apparently  very  much  benefited  by  it.  Many  years 
ago  it  was  a  favorite  remedy  as  a  resolvent  in  chronic  glandular  enlargements,  but 
at  present  is  rarely  so  employed.  There  is  much  testimony  as  to  the  value  of 
chloride  of  ammonium  in  various  obscure  nervous  affections,  especially  hemicrania, 
ovaralgia,  dysmenorrhoea,  sciatica,  and  various  other  neuralgic  disorders.  The 
usual  expectorant  dose  of  the  chloride  is  5  to  10  grains  (0-33-0-65  Gm.)  every  two 
hours,  administered  in  sweetened  mucilage ;  but  formerly  in  prostatic  and  other 
glandular  enlargements  it  was  recommended  to  increase  the  do.se  until  half  an  ounce 
a  day  was  ingested.  When  such  amounts  are  given,  the  remedy  is  prone  to  produce 
disordered  digestion,  a  miliary  eruption,  profuse  sweats,  and  scorbutic  symptoms. 

Externally,  chloride  of  ammonium  is  used  in  solution,  as  a  stimulant  and  resol- 
vent, in  contusions,  indolent  tumors,  etc.  An  ounce  of  the  salt,  dissolved  in  nine 
fluidounces  of  water  and  one  of  alcohol,  forms  a  solution  of  convenient  strength. 
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When  the  solution  is  to  be  used  as  a  wash  for  ulcers,  or  an  injection  in  leucorrhoea, 
it  should  not  contain  more  than  from  one  to  four  drachms  of  the  salt  to  a  pint  of 
water.  Such  a  solution,  with  addition  of  wine  of  opium,  had  been  advantageously 
employed  by  M.  Guinau  de  Mussy  in  milky  engorgement  and  scrofulous  swellings 
of  the  breast,  being  applied  upon  cataplasms.  A  case  of  decided  senile  gangrene  in 
a  w.oman  of  83  has  been  recorded,  in  which  the  immersion  of  the  feet  in  a  pedilu- 
vium  consisting  of  half  a  pound  of  chloride  of  ammonium  dissolved  in  water,  aiforded 
relief  in  two  hours ;  and,  being  followed  by  fomentations  with  the  same  solution, 
resulted  in  cure.  QAnnuaire  de  Therap.,  1868,  p.  105.) 

The  vapor  of  chloride  of  ammonium  has  been  administered  by  inhalation,  employed 
several  times  a  day,  in  chronic  catarrh,  with  marked  advantage,  by  Dr.  Gieseler,  of 
Germany.  Dr.  Hermann  Beigel,  of  London,  strongly  recommends  its  inhalation  in 
the  nascent  state,  resulting  from  a  mixture  of  the  two  gases  composing  it.  Three 
bottles  are  used,  one  containing  water  of  ammonia,  the  second  an  equivalent  quan- 
tity of  liquid  hydrochloric  acid,  and  the  third  half  filled  with  water,  connected  with 
the  first  two  by  tubes,  and  supplied  itself  with  a  tube  for  inhalation.  By  inhalation 
the  patient  draws  the  two  gases  from  their  respective  bottles  into  the  third,  where 
they  combine  to  form  the  chloride  of  ammonium,  which  is  freed  from  any  excess  of 
either  gas  by  the  water.  The  greater  or  less  force  of  the  inspiration  will  determine 
the  depth  to  which  the  medicine  will  penetrate  ;  and  this  will  depend  on  the  part 
of  the  respiratory  passages  specially  affected.  (^Lancet,  Oct.  1867,  p.  512.)  Another 
mode  of  inhaling  chloride  of  ammonium  is  in  spray,  by  means  of  the  atomizer ; 
from  10  to  20  grains  being  dissolved  for  the  purpose  in  a  fluidounce  of  water. 

Off.  Prep.  Trocliisci  Ammonii  Chloridi,  tl.  S. 

AMMONII  lODIDUM.  U.S.     Iodide  of  Ammonium. 

NH4I;  144'6.  (AM-MO'NI-i  I-Qd'I-DUM.)  NH4I;   144-6. 

lodure  d'Ammoniura,  Fr.;  Ammonium  jodatum,  loduretum  Ammonicum,  Jodammonium,  G. 

No  process  is  given  in  the  Pharm.  1880  for  this  salt;  that  of  the  Pharm.  1870 
will  be  found  below.*  ' 

This  salt  was  formerly  prepared  according  to  the  method  of  Mr.  Jno.  A.  Spencer, 
of  London,  the  formula  for  which  is  as  follows.  Add  to  a  portion  of  iodine,  placed 
in  a  flask  with  a  little  water,  a  solution  of  ammonium  sulphydrate,  until  the  mix- 
ture loses  its  red  color,  and  is  turbid  from  the  separation  of  sulphur  only.  Shake 
the  flask,  which  causes  the  sulphur,  for  the  most  part,  to  agglomerate ;  and,  having 
poured  ofi"  the  liquid,  boil  it  until  all  odor  of  sulphuretted  hydrogen  and  of  ammonia 
is  lost.  Then  filter  the  liquid,  and,  constantly  stirring,  evaporate  it,  first  with  a 
naked  flame  until  it  becomes  pasty,  and  then  in  a  water-bath  until  it  forms  a  dry 
salt.  In  1864  (A.  J.  F.,  May,  1864),  Dr.  Jacobson  proposed  a  plan  in  which  double 
decomposition  between  the  sulphate  of  ammonium  and  the  iodide  of  potassium  was 
brought  about.  Mr.  James  F.  Babcock  (Proc.  A.  P.  A.,  1866)  stated  that  on  trial 
of  the  first  of  the  above  processes,  and  of  all  others  in  which  sulphuretted  hydrogen 
or  an  alkaline  sulphide  was  employed,  the  resulting  iodide  of  ammonium  retained  a 
portion  of  sulphur,  which  caused  its  color  to  change  with  time  to  yellow  and  ulti- 
mately to  brown,  and  rendered  it  unfit  for  the  accurate  preparations  required  in 
photography.  Having  tried  also  other  formulas,  which  he  found  objectionable  on 
the  score  of  time,  cost,  etc.,  he  at  length  satisfied  himself  that  the  process  of  Dr. 
Jacobson  above  described  was  the  best  in  use.  and  with  slight  modifications  would 
yield  an  absolutely  pure  product. 

In  a  former  edition  of  the  Dispensatory  may  be  found  the  exact  process  finally 
adopted  by  Mr.  Babcock.     It  is  substantially  that  which  was  officinal  in   Pharm. 

t*  "  Take  of  Iodide  of  Potassium,  in  coarse  powder,  four  troi/onnces  /  Sulphate  of  Ammonium, 
in  coarse  powder,  a  troyortuce  [this  should  be  807  grains];  Boiling  Distilled  Water  two  Jhiid- 
ounces ;  Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  the  salts,  add  them  to  the  Boiling 
Water,  ftir  well,  and  allow  the  mixture  to  cool;  then  add  a  fluidounce  of  Alcohol,  mix  well,  and 
reduce  the  temperature,  by  a  bath  of  iced  water,  to  about  40°  ;  throw  the  mixture  into  a  cool  glass 
funnel,  stopped  with  moistened  cotton,  and,  when  the  clear  solution  has  passed,  pour  upon  the  f-alt 
a  fluidounce  of  a  mixture  containing  two  parts  of  Water  and  one  part  of  Alcohol.  Lastly,  evap- 
orate the  solution  riipidly  to  dryness,  stirring  constantly;  and  preserve  the  residue  in  a  well- 
Btopped  bottle."    U.  S.,  1870. 
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1870,  and  is  in  close  accord  with  that  of  Dr.  Jacobson.  The  object  of  the  first 
step  of  the  process  is  sufficiently  evident.  After  the  double  decomposition  has  oc- 
curred, the  alcohol  is  added  to  complete  the  precipitation  of  the  sulphate  of  potas- 
sium ;  the  pouring  of  alcohol  upon  the  cotton  filter  is  to  remove  completely  from 
the  sulphate  all  of  the  iodide.  As  made  by  this  process,  iodide  of  ammonium 
always  contains  a  minute  proportion  of  sulphate  of  potassium.  Charles  Eice 
(.4.  J.  P.,  1873,  p.  249)  calls  attention  to  the  fact  that  the  process  officinal  in  U.  S. 
Pharm.  1870  is  deficient  in  the  amount  of  sulphate  of  ammonium  required,  and 
therefore  wasteful  of  the  more  expensive  iodide ;  instead  of  one  ounce  of  sulphate 
of  ammonium  the  quantity  should  be  867  grains.  The  view  taken  by  Mr.  Rice, 
however,  is  that  the  reaction  takes  place  between  single  molecules  of  the  respective 
salts,  which  is  no  doubt  correct,  whereas  the  view  of  the  Pharmacopoeia  com- 
mittee was  that  two  mols.  of  the  iodide  reacted  with  one  of  sulphate  of  ammonium, 
2KI  +  (NH,\SO,  =  K,SO,  +  2NHJ. 

Properties.  Iodide  of  ammonium  is  "  a  white,  granular  salt,  or  minute  crystalline 
cubes,  verv  deliquescent,  and  soon  becoming  yellow  or  yellowish  brown  on  exposure 
to  air;  odorless  when  white,  but  emitting  a  slight  odor  of  iodine  when  colored,  having 
a  sharp,  saline  taste  and  a  neutral  reaction.  Soluble  in  1  part  of  water  and  in  9 
parts  of  alcohol  at  15°  C  (59°  F.),  in  05  part  of  boiling  water,  and  in  37  parts 
of  boiling  alcohol.  When  heated  on  platinum  foil,  the  salt  evolves  vapor  of  iodine 
and  volatilizes  without  melting.  The  aqueous  solution  of  the  salt,  when  heated  with 
potassa,  evolves  vapor  of  ammonia.  If  di.sulphide  of  carbon  be  poured  into  the 
solution,  then  chlorine  water  added  drop  by  drop,  and  the  whole  agitated,  the 
disulphide  will  acquire  a  violet  color."  On  adding  to  1  Gm.  of  the  salt,  dis- 
solved in  20  C.c.  of  water  (with  a  few  drops  of  diluted  hydrochloric  acid),  5  or  6 
drops  of  test-solution  of  nitrate  of  barium,  no  immediate  cloudiness  or  precipitate 
should  make  its  appearance  (limit  of  sulphate).  If  1  Gm.  of  the  salt  be  dissolved 
in  10  Gm.  of  water  of  ammonia,  then  shaken  with  a  solution  of  1-3  Gm.  of  nitrate 
of  silver  in  20  Gm.  of  water,  and  the  filtrate  be  supersaturated  with  8  Gm.  of 
nitric  acid,  no  cloudiness  should  make  its  appearance  within  10  minutes  (abs.  of 
more  than  about  0-5  per  cent,  of  chloride  and  bromide)."  I'.  S.  Prof  Prescott 
states,  in  connection  with  the  last  test,  that  it  is  based  on  the  careful  trial  tests  of  Biltz, 
who  "found  the  time  reaction  to  exclude  more  than  0*5  per  cent,  of  bromine  and 
chlorine,"  although,  as  the  test  stands,  it  would  theoretically  indicate  as  much  as  6  per 
cent,  (nearly)  of  chlorine.  But  the  dilution,  the  acid,  and  the  short  time  operate 
as  retarding  or  preventive  measures. 

100  parts  of  NH^I  require  of  AirNO,  117*3  parts. 

100  parts  of  NH  J  —  1  NH^Cl  require  of  AgNO,  11938  parts. 
94  parts  of  NHJ  -f  6  NH^Cl  require  of  AgXO,  12891  parts. 
"A  one  per  cent,  aqueous  solution  should  not  be  colored  blue  by  test-solution  of  fer- 
rocyanide  of  potassium  (abs.  of  iron),  nor,  after  being  mixed  with  gelatinized  starch, 
should  it  assume  a  deep  blue  color  (limit  of  free  iodine).  1  Gm.  of  the  dried  salt, 
when  completely  precipitated  with  nitrate  of  silver,  yields,  if  perfectly  pure,  1-62 
Gm.  of  dry  iodide  of  silver."  U.  S.  The  salt  should  be  preserved  in  small  well- 
stopped  vials,  protected  from  the  lipht.  '*  When  deeply  colored  it  should  not  be 
dispensed,  but  it  may  be  deprived  of  all  but  traces  of  free  iodine  by  washing  with 
stronger  ether  and  rapidly  drying."  U.  S. 

Medical  Properties.  Iodide  of  ammonium  is  employed,  both  externally  and 
internally,  as  a  resolvent,  and  resembles  closely,  in  its  action,  iodine  and  iodide  of 
potassium.  Dr.  B.  W.  Richardson,  of  London,  has  prescribed  it,  in  the  dose  of 
from  one  to  three  grains,  with  considerable  success,  in  secondary  syphilis,  chronic 
rheumatism,  incipient  phthisis,  and  in  a  variety  of  forms  of  scrofulous  disorder, 
attended  with  glandular  enlargements.  Dr.  Richardson  found  a  liniment,  made  by 
dissolving  half  a  drachm  of  the  iodide  in  an  ounce  of  glycerin,  very  efficacious  in 
enlarged  tonsils,  applied  every  night  with  a  large  camel's-hair  brush,  and  his  practic-e 
has  been  followed  to  some  extent  by  other  members  of  the  profession.*     Externally, 

'Theodore  G.  Davis  {A.  J.  P.,  1877,  p.  305)  gives  a  formnia  for  Liniment  o/  Iodide  of  Am- 
monium which  ho  says  closelj  corresponds  with  a  proprietarj  liniment  largely  sold  at  one  time ; 
12 
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this  salt  has  been  used  as  a  substitute  for  iodide  of  potassium.  By  Dr.  Pennock  it 
is  considered  as  a  good  renaedy  in  certain  cases  of  lepra  and  psoriasis,  in  the  form 
of  ointment,  applied  by  friction  in  the  quantity  of  half  an  ounce,  morning  and  even- 
ing. The  proportions  employed  are  from  a  scruple  to  a  drachm  of  the  salt  to  an 
ounce  of  lard  ;  the  weaker  preparation  being  used  when  the  disease  is  recent,  the 
stronger  when  it  is  chronic.  As  the  iodide  is  decomposed  by  the  air,  the  ointment 
should  be  kept  in  well-stopped  bottles.  For  internal  use,  the  dose  of  iodide  of  am- 
monium is  from  three  to  five  grains  (0-20-0-33  Gm.). 

AMMONII  NITRAS.   U.S.     Nitrate  of  Ammonium. 

NH4NO3;  80.  (AM-MO'NI-i  NI'TKXS.)  NH4  0,  NO5 ;  80. 

Ammoniae  Nitras,  Br.;  Nitrate  of  Ammonia;  Ammonium  Nitricum,  Nitrum  Flammans;  Azo- 
tate  d'Ainmoniaque,  Nitre  inflammable,  Nitre  ammoniacal,  Sal  ammoniacal  nitreux,  Fr.;  Salt- 
petersaures  Ammon,  Ammonium,  Ammoniak,  G. 

An  extraordinary  property  possessed  by  this  salt  of  absorbing  ammoniacal  gas, 
and  giving  it  out  again  at  a  moderate  heat  unchanged,  renders  it  capable  of  useful 
pharmaceutical  application ;  but  the  chief  cause  of  its  introduction  into  the  U.  S. 
Pharmacopoeia  was  as  the  source  whence  nitrogen  protoxide  is  produced. 

Nitrate  of  ammonium  may  be  prepared  by  treating  commercial  ammonium  car- 
bonate by  nitric  acid  so  long  as  effervescence  takes  place,  or  to  saturation,  filtering, 
and  evaporating  the  solution.  By  careful  evaporation  and  slow  refrigeration,  the  salt 
may  be  obtained  in  well-defined  crystals.  If  crystallized  after  rapid  concentration 
by  boiling,  and  sudden  cooling,  it  forms  long  flexible  and  elastic  threads.  If  the 
solution  be  heated  till  all  the  water  is  driven  off,  the  nitrate  of  ammonia  forms,  on 
cooling,  an  opaque  mass. 

Properties.  "Colorless  crystals,  generally  in  the  form  of  long,  thin,  rhombic 
prisms,  or  in  fused  masses,  somewhat  deliquescent,  odorless,  having  a  sharp,  bitter 
taste  and  a  neutral  reaction.  Soluble  in  0*5  part  of  water  and  20  parts  of  alcohol 
at  15°  C.  (59°  F.)  ;  very  soluble  in  boiling  water  and  in  3  parts  of  boiling  alcohol. 
When  gradually  heated,  the  salt  melts  at  165°  C.-166°  C.  (329°  F.-331°  F.), 
and  at  about  185°  C.  (365°  F.)  it  is  decomposed  into  nitrous  oxide  gas  and  water, 
leaving  no  residue.  The  aqueous  solution  of  the  salt,  when  heated  with  potassa, 
evolves  vapor  of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  it  emits 
nitrous  vapors."  IT.  S. 

At  all  temperatures  between  —15°  C.  (5°  F.)  and  25°  C.  (77°  F.),  if  ex- 
posed to  a  current  of  dry  ammoniacal  gas,  its  crystals  absorb  the  gas  and  melt, 
yielding  a  colorless  liquid,  which,  if  the  absorption  has  taken  place  at — 10°  C. 
(14°  F.),  contains  two  mols.  of  the  gas  for  each  mol.  of  the  salt,  and  would  be  rep- 
resented by  the  formula  NH^NOj  -\-  2NH3.  It  is  not  frozen  by  a  mixture  of  salt 
and  snow.  Its  sp.  gr.  is  1'05.  Heated  moderately  it  boils,  with  loss  of  ammonia, 
and  is  changed  into  a  crystalline  mass,  containing  21-25  parts  of  the  gas  in  100  of  the 
salt  by  weight,  and  corresponds  with  the  formula,  NH^NOj  -f-  NH3,  thus  retaining 
one-half  the  gas  absorbed.  By  exposure  to  increased  heat,  this  loses  ammonia,  and 
at  80°  C.  (176°  F.)  has  been  reconverted  to  pure  nitrate  of  ammonium.  This 
preparation  may  be  used  for  obtaining  small  quantities  of  pure  ammonia,  when  wanted, 
by  exposing  it  to  a  gentle  heat  in  a  small  retort.  To  be  fit  for  this  purpose,  it  must 
be  kept  at  a  low  temperature.   {P.  J.  Tr.,  June,  1872.) 

Tests.  "  The  aqueous  solution,  when  acidulated  with  nitric  acid,  should  not  be 
rendered  cloudy  by  test-solutions  of  nitrate  of  silver  (chloride),  or  of  nitrate  of 
barium  (sulphate)."  U.  S. 

For  the  mode  of  preparing  nitrogen  monoxide  (hyponitrous  oxide)  or  nitrous 
oxide  gas  from  nitrate  of  ammonium,  the  reader  is  referred  to  the  article  on  Nitrogen 
Monoxide  in  Part  II.  of  this  work. 

but  it  cannot  be  regarded  as  correctly  named,  for  it  contains  but  2  grains  of  iodide  in  a  pint  of 
liniment.  Water  of  Ammonia  10  per  cent,  f^ij,  Soap  Liniment  f^ij,  Tinct.  Iodine  f^viij,  Alco- 
hol f5iv.  Mix  the  soap  liniment  with  the  tincture  of  iodine,  and  add  the  alcohol  and  ammonia; 
ehalic,  and  add  alcohol  to  make  1  pint.     Let  it  stand  two  or  three  days  before  using. 
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AMMONII  PHOSPHAS.  U.S.     Phosphate  of  Ammonium. 

(NH4)2  HPO*;  132.  (AM-MO'xi-i  phos'phas.)  2XH4  0,  HO,  PO5;  132. 

Ammoniae  Phosphas,  Br.;  Ammoniam  Phosphoricam,  P.  G.;  Phosphas  Ammonicas ;  Phos- 
phate d'Aiamoniaque,  Fr.;  Phosphorsaures  Ammoniak,  G. 

This  salt  was  introduced  into  the  U.  S.  Pharmacopoeia  at  the  late  revision  with- 
out a  process  for  making  it.  Tlic  following  is  the  British  process.  "  Take  of  Diluted 
Phosphoric  Acid  ticenty  Jinidounces ;  Strong  Solution  of  Ammonia  a  sufficiency. 
Add  the  Ammonia  to  the  Phosphoric  Acid,  until  the  solution  is  slightly  alkahne, 
then  evaporate  the  liquid,  adding  more  Ammonia  from  time  to  time,  so  as  to  keep 
it  in  slight  excess,  and  when  crystals  are  formed  on  the  cooling  of  the  solution,  dry 
them  quickly  on  filtering  paper  placed  on  a  porous  tile,  and  preserve  them  in  a 
stoppered  bottle.     2NH,0,HO,P05  or  (NH,\HPO,."  Br. 

The  variety  of  phosphoric  acid  employed  in  this  formula  is  the  tribasic,  which 
forms  three  salts  with  ammonia,  one  containing  three  atoms  of  ammonium  without 
basic  hydrogen,  which  is  called  the  neutral  phosphate,  the  second,  two  mols.  of 
ammonium  and  one  of  basic  hydrogen,  forming  an  acid  phosphate,  and  the  third, 
one  mol.  of  ammonium  and  two  of  basic  hydrogen,  forming  also  an  acid  phosphate. 
The  second  of  these  is  the  one  intended  by  the  British  Council,  and  is  represented 
by  the  formula  (NH^XHPO^  or  2NHp,HO.P03.  To  prepare  it,  a  constant  ex- 
cess of  ammonia  must  be  maintained,  and  this  is  done  by  compliance  with  the  pro- 
cess, if  the  materials  are  of  due  strength.  Without  such  a  precaution,  more  or  less 
of  the  more  acid  phosphate  would  be  generated,  in  consequence  of  the  escape  of  the 
alkali. 

Properties.  Hydrogen  di-ammonium  phosphate,  which  is  the  officinal  salt,  occurs 
in  "  colorless,  translucent,  monoclinic  prisms,  losing  ammonia  on  exposure  to  dry  air, 
without  odor,  having  a  cooling,  saline  taste  and  a  neutral  or  faintly  alkaline  reaction. 
Soluble  in  4  parts  of  water  at  15°  C.  (59°  Fi),  in  0-5  part  of  boiling  water,  but  in- 
soluble in  alcohol.  When  strongly  heated,  the  salt  fuses,  afterward  evolves  am- 
monia, and  at  a  bright  red  heat  is  wholly  dissipated.'  U.  S.  The  salt  commonly 
found  in  commerce  is  either  this  acid  phosphate,  or  a  mixture  of  the  two  acid  salts. 
The  officinal  salt  may  be  made  by  saturating  the  excess  of  acid  in  acid  phosphate  of 
calcium  by  means  of  carbonate  of  ammonium.  Phosphate  of  calcium  is  precipitated, 
and  phosphate  of  ammonium  obtained  in  solution,  which,  being  duly  concentrated 
by  a  gentle  heat,  affords  the  salt  in  crystals  upon  cooling.  The  method  of  obtain- 
ing the  acid  phosphate  of  calcium  is  given  under  the  head  of  phosphate  of  sodium. 
(See  Sodii  Phosphas.^  Phosphate  of  ammonium  prepared  in  this  way  is  a  white 
salt,  crystallizing  in  six-sided  tables,  derived  from  oblique  quadrangular  prisms,  ef- 
florescent, insoluble  in  alcohol,  and  soluble  in  4  parts  of  cold  water.  The  solu- 
tion has  an  alkaline  somewhat  saline  taste,  and  an  alkaline  reaction,  and  gives  out 
ammonia  when  heated. 

The  other  acid  phosphate,  NII^H,PO^,  is  obtained  by  boiling  a  solution  of  either 
of  the  other  salts  so  long  as  ammonia  escapes,  and  then  crystallizing.  Its  crystals  are 
four-sided  prisms,  permanent  in  the  air,  of  an  acid  taste  and  reaction,  and  soluble  in 
5  parts  of  cold  water.  {Bridges.)  In  a  specimen  of  the  common  phosphate  of  ammo- 
nium of  commerce  which  came  under  our  notice,  we  recognized  both  the  fibular 
crystals  of  the  phosphate  with  two  mols.  of  ammonium,  having  a  saline  slightly  acrid 
taste,  and  neutral  in  reaction,  and  the  prisms  of  the  acid  salt,  with  a  sour  and  saline 
taste  and  decided  acid  reaction. 

Tests.  "  The  aqueous  solution  of  the  salt,  when  heated  with  potassa,  evolves 
vapor  of  ammonia.  Addition  of  test-solution  of  nitrate  of  silver  to  the  aqueous  solu- 
tion produces  a  canary-yellow  precipitate,  soluble  in  nitric  acid  and  in  ammonia- 
The  aqueous  solution  should  remain  unaffected  by  sulphide  of  ammonium,  or,  after 
being  acidulated  with  hydrochloric  acid,  by  hydrosulphuric  acid  (abs.  of  metals), 
or  by  test-solution  of  chloride  of  barium  Csulphate).  When  acidulated  with  nitric 
acid,  it  should  not  be  rendered  turbid  by  test-solution  of  nitrate  of  silver  (chloride). 
2  Gm.  of  the  salt  dissolved  in  water  and  precipitated  with  test-mixture  of  magne- 
sium, yields  a  crystalline  precipitate,  which,  when  washed  with  diluted  water  of 
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ammonia,  dried,  and  ignited,  should  weigh  1"68  Gm."  U.  S.  This  quantitative 
test  is  intended  as  a  means  of  identifying  the  hydrogen  di-ammonium  salts.  The 
British  Pharmacopoeia  gives  the  following  quantitative  test.  "  If  20  grains  be 
dissolved  in  water,  and  solution  of  ammonio-sulphate  of  magnesium  be  added,  a 
crystalline  precipitate  falls,  which,  when  well  washed  on  a  filter  with  solution  of  am- 
monia, diluted  with  an  equal  volume  of  water,  dried,  and  heated  to  redness,  leaves 
1608  grains."  Br.  The  residue  is  pyrophosphate  of  magnesium,  and  its  amount 
indicates  the  quantity  of  phosphoric  acid  contained  in  the  salt. 

Medical  Properties  and  TTses.  This  salt  was  first  brought  to  the  notice  of  the 
profession,  as  a  remedy  for  gout  and  rheumatism,  by  Dr.  T.  H.  Buckler,  of  Balti- 
more, in  a  paper  published  in  the  A^n.  Journ.  of  the  Medical  Sciences  for  Jan. 
1846.  Since  the  publication  of  Dr.  Buckler's  paper,  several  practitioners,  both  in 
this  country  and  in  Europe,  have  employed  the  remedy  with  apparently  useful  re- 
sults in  chronic  gout,  and  certain  urinary  diseases.  The  dose  of  the  salt  is  from 
ten  to  forty  grains  (0-65-2  6  Gm.),  three  or  four  times  a  day,  dissolved  in  a  table- 
spoonful  of  water. 

AMMONII  SULPHAS.  U.  S.    Sulphate  of  Ammonium. 

(NH4)2S04;  132.  (AM-MO'NI-I  sCl'PHAS.)  NH4O,  SO3;  66. 

Ammonium  Sulphuricum,  Sal  Ammonium  Secretum  Glauberi ;  Sulfate  d'Ammoniaque,  Sel 
secret  de  Glauber,  Fr.;  Schwefelsaures  Ammon,  Ammonium,  Ammoniak,  6. 

The  impure  salt  resulting  from  the  sublimation  of  gas  liquor  or  fetid  bone-spirit, 
saturated  with  sulphuric  acid,  is  submitted  repeatedly  to  solution  and  crystallization 
until  obtained  pure.  Sulphate  of  ammonium  may  also  be  obtained  by  passing  the 
gas  liquor  through  powdered  sulphate  of  calcium  contained  in  a  suitable  vessel  ; 
carbonate  of  calcium  remains,  whilst  the  sulphate  of  ammonium  is  found  in  solution, 
which  is  evaporated.  The  crystals  may  be  purified  by  redissolving,  filtering,  and 
recry stall izing.  "  Colorless,  transparent,  rhombic  prisms,  permanent  in  the  air,  odor- 
less, having  a  sharp,  saline  taste  and  a  neutral  reaction.  Soluble  in  1"3  parts  of  water 
at  15°  C.  (59°  F.)  and  in  1  part  of  boiling  water;  insoluble  in  absolute  alcohol,  but 
slightly  soluble  in'alcohol  of  sp.  gr.  0-817  ;  when  heated  to  about  140°  C.  (284°  F.), 
the  salt  fuses,  is  gradually  decomposed,  and  on  ignition  is  wholly  dissipated.  The 
aqueous  solution  of  the  salt,  when  heated  with  potassa,  evolves  vapor  of  ammonia. 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid.  A  one  per  cent,  solution  of  the  salt  should  not  be  blackened  by 
test-solution  of  sulphide  of  ammonium  (lead  and  iron),  nor,  when  acidulated  with 
nitric  acid,  should  it  be  rendered  more  than  opalescent  by  test-solution  of  nitrate 
of  silver  (limit  of  chloride)."  IT.  S.  It  is  not  used  as  a  medicine,  but  enters  into  the 
composition  of  ammonia-alum  and  the  sulphate  of  iron  and  ammonium. 

AMMONII  VALERIANAS.  U.  S.     Valerianate  of  Ammonium. 

NH4   C5H9  O2;  119.  (AM-MO'NI-i  VA-LE-KI-A'NAS.)  NH4O,  C10H9O3;   119. 

Valerianate  d'Ammoniaque,  Fr.;  Baldriansaures  (Valeriansaures)  Ammonium,  G. 

A  process  for  preparing  this  salt  is  no  longer  oflScinal ;  that  of  the  Pharm.  1870 
is  found  below.* 

Valerianate  of  ammonium  was  a  new  ofiicinal  of  the  U.  S.  Pharmacopoeia  of  1860  ; 
much  diflSculty  was  experienced  by  manufacturing  chemists  in  procuring  a  crystallized 
valerianate  of  ammonium,  until,  after  a  series  of  experiments,  Mr.  B.  J.  Crew,  of  Phil- 
adelphia, ascertained  that  it  was  necessary  to  employ  the  monohydrated  valerianic 
acid,  as  the  ordinary  acid  with  three  mols.  of  water  could  not  be  successfully  used 
for  the  purpose.     The  officinal  formula  is  based  upon  that  of  Mr.  Crew,  published 

*  "Take  of  Valerianic  Acid  four  flmdounces ;  Chloride  of  Ammonium,  Lime,  each,  a  efficient 
quantity.  From  a  mixture  of  Chloride  of  Ammonium,  in  coarse  powder,  and  an  equal  weight  of 
Lime,  previously  slaked  and  in  powder,  contained  in  a  suitable  vessel,  obtain  gaseous  ammonia, 
and  cause  it  to  pass,  first  through  a  bottle  filled  with  pieces  of  Lime,  and  afterward  into  the  Va- 
lerianic Acid,  in  a  t.all,  narrow,  glass  vessel,  until  the  Acid  is  neutralized.  Then  discontinue  the 
process,  and  set  the  vessel  aside  that  the  Valerianate  of  Ammonium  may  crystallize.  Lastly, 
break  the  salt  into  pieces,  drain  it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a 
well-stopped  bottle,"   U.  S. 
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in  the  -4.  J.  P.  (1860,  p.  109).  In  this  formula  the  monohydrated  valerianic  acid, 
procured  by  a  special  iprocess  (see  Acid um  Valerianicuni),  is  saturated  with  gas- 
eous ammonia  obtained  in  the  usual  manner  from  a  mixture  of  chloride  of  ammo- 
nium and  lime.  The  saturation  is  known  to  have  been  effected  when  litmus  paper 
is  no  longer  acted  on.  During  the  operation  heat  is  developed  sufficient  to  prevent 
premature  crystallization,  and,  when  the  saturation  is  completed,  nothing  more  is 
necessary  than  to  allow  the  solution  to  cool.  Crystallization  soon  begins,  and  in  a 
few  hours  the  contents  of  the  vessel  become  a  nearly  solid  mass  of  crystals. 

Properties.  Thus  prepared,  valerianate  of  ammonium  is  in  snow-white,  pearly, 
four-sided,  tabular  crystals,  perfectly  dry,  of  an  offensive  odor  like  that  of  valerianic 
acid,  and  a  sharp  sweetish  taste.  Instead  of  liquefying  whenever  exposed  to  the 
air,  as  happened  to  the  salt  formerly  procured,  it  undergoes  this  change  only  in  a 
moist  atmosphere,  and  effloresces  when  the  air  is  dry.  It  is  very  soluble  both  in 
water  and  alcohol.  Exposed  to  heat  it  is  in  great  measure  volatilized  unchanged ; 
but  a  small  portion,  by  giving  off  a  part  of  its  ammonia,  is  converted  into  the 
acid  valerianate.  Hager  (Fharm.  Centralb.,  1879,  p.  465)  states  that  commercial 
valerianate  of  ammonium  is  always  the  acid  salt,  as  is  proved  by  the  acid  reaction 
and  the  strong  rotation  of  the  crystals,  when  placed  upon  cold  water ;  the  neutral 
salt  is  only  obtained  with  difficulty,  is  in  prismatic  crystals,  and  is  easily  liquefied 
by  moderate  temperatures.  Its  formula  is  NH^CjHgO^.  "  The  aqueous  solution, 
if  heated  with  potassa,  evolves  vapor  of  ammonia,  and,  if  supersaturated  with 
sulphuric  acid,  separates  an  oily  layer  of  valerianic  acid  on  the  surface.  If  this 
mixture  be  neutralized  with  ammonia,  the  clear  liquid  should  not  be  rendered  deep 
red  by  test-solution  of  ferric  chloride  (abs.  of  acetate).  The  aqueous  solution,  when 
acidified  by  nitric  acid,  should  not  be  precipitated  by  test-solution  of  nitrate  of 
barium  (sulphate),  nor  of  nitrate  of  silver  (chloride)."    U.  S. 

Medical  Properties.  Valerianate  of  ammonium  is  not  poisonous.  Given  to 
dogs  in  the  dose  of  150  grains,  it  produced  no  inconvenience.  As  a  therapeutic 
agent  it  was  first  brought  to  the  notice  of  the  profession,  in  1856,  by  M.  Declat,  of 
Paris.  The  preparation  which  he  used  was  a  solution  of  valerianate  of  ammonium 
of  uniform  strength,  made  according  to  the  recipe  of  M.  Pierlot,  an  apothecary  of 
Paris,  which  had  been  extensively  given  to  the  epileptics  of  the  Salpetriere  and  the 
Bicetre.  Since  then  it  has  been  used  in  various  diseases,  principally  of  the  nervous 
system,  such  as  hysteria,  epilepsy,  chorea,  neuralgia,  and  is  certainly  useful  in 
various  mild  functional  nervous  affections,  but  in  such  grave  maladies  as  epilepsy  it 
is  powerless.  The  dose  of  the  salt  is  from  two  to  eight  grains  (0"13-052  Gm.), 
dissolved  in  water.  As  now  prepared,  it  may  be  made  into  pills  without  incon- 
venience ;  and,  properly  coated  so  as  to  conceal  their  disagreeable  odor,  they  are 
probably  the  best  form  for  the  administration  of  the  salt.  Pierlofs  solution,  men- 
tioned above,  should  be  made  by  dissolving  a  drachm  of  valerianic  acid  in  thirty-two 
drachms  of  distilled  water,  saturating  the  solution  with  carbonate  of  ammonium, 
and  adding  to  the  salt  formed  two  scruples  of  the  alcoholic  extract  of  valerian. 
According  to  M.  Pierlot,  the  latter  addition  is  necessary  in  order  to  preserve  the 
preparation  from  change  ;  for  a  simple  solution  of  the  ammoniacal  salt  is  rapidly 
decomposed.  It  will  keep  still  better  if  the  extract,  when  added  to  the  solution, 
be  mixed  with  a  fluidounce  of  diluted  alcohol,  while  but  24  drachms  of  distilled 
water  are  used,  so  as  to  preserve  the  measure.  The  solution  of  M.  Pierlot  is 
neutral,  of  a  brown  color,  and  a  strong  odor  of  valerian.  It  contains  l-25th  of 
its  weight  of  the  pure  salt.  The  dose  is  from  six  to  thirty  drops  (0-36-l'9  C.c), 
given  in  water  or  on  a  lump  of  sugar.  (Ann.  de  Therap.,  1857,  p.  55.) 

AMYGDALA  AMARA.  U.S.,  Br.    BUter  Almond. 

(A-MYG'DA-LA  A-MA'RA.) 

"  The  seed  of  Amygdalus  communis,  var.  amara.  Linne.  {Nat.  Ord.  Rosaceae, 
Amygdalese.)"   [/.S. 

"  The  seed  of  the  bitter  almond  tree,  Amygdalus  communis,  var.  amara."  JBr. 

Amygdalje  Amarte,  P.  G.;  Semen  Amygdali  Amarum ;  Amande  amere,  Fr.;  Bittere  Mandeln,  G.; 
Mandorle  amare,  It.;  Almendra  amarga,  Sp. 
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Bitter  Almonds.  These  are  smaller  than  the  sweet  almonds,  and  are  thus  described 
in  the  U.  S.  Pliarmacopocia.  "  About  one  inch  (25  m.m.)  long,  oblong  lanceolate, 
flattish,  covered  with  a  cinnamon-brown  scurfy  testa,  marked  by  about  sixteen  lines 
emanating  from  a  broad  scar  at  the  blunt  end.  The  embryo  has  the  shape  of  the 
seed,  is  white,  oily,  consists  of  two  plano-convex  cotyledons,  and  a  short  radicle  at  the 
pointed  end,  has  a  bitter  taste,  and,  when  triturated  with  water,  yields  a  milk-white 
emulsion,  which  emits  an  odor  of  hydrocyanic  acid."  They  have  the  bitter  taste 
of  the  peach  kernel,  and,  though  when  dry  inodorous  or  nearly  so,  have,  when 
triturated  with  water,  the  fragrance  of  the  peach  blossom.  They  contain  the  same 
ingredients  as  sweet  almonds,  and  like  them  form  a  milky  emulsion  with  water.  It 
was  formerly  supposed  that  they  also  contained  hydrocyanic  acid  and  volatile  oil,  to 
which  their  peculiar  taste  and  smell,  and  their  peculiar  operation  upon  the  system, 
were  ascribed.  It  was,  however,  ascertained  by  MM.  Hobiquet  and  Boutron  that 
these  principles  do  not  pre-exist  in  the  almond,  but  result  from  the  reaction  of  water  ; 
and  Wbhler  and  Liebig  proved,  what  was  suspected  by  Robiquet,  that  they  are  formed 
out  of  a  peculiar  substance  denominated  amygdalln^  which  is  the  characteristic  con- 
stituent of  bitter  almonds.  This  substance,  which  was  discovei-ed  by  Robiquet  and 
Boutron  in  1830,  is  white,  crystallizable,  inodorous,  of  a  sweetish  bitter  taste,  un- 
alterable in  the  air,  freely  soluble  in  water  and  hot  alcohol,  very  slightly  soluble  in 
cold  alcohol,  and  insoluble  in  ether.  It  is  decomposed  by  the  action  of  dilute  acids 
or  in  the  presence  of  water  by  the  nitrogenous  ferments,  like  cmulsin,  which  accom- 
pany it  in  the  bitter  almond.     The  reaction  is  as  follows : 

C...oH„NO„  +  3H,0  =  2(C,H,,0e)  +  HCN  +  C,H,0  +  H,0. 

Crystallized  Dextio-  Hydrocyanic    Oil  of  bitter 

ainygdaliii.  glucose.  acid.  almonds. 

It  is  recognized  as  belonging  to  the  glucoside  class,  compounds  which,  when  decom- 
posed by  dilute  acids,  alkalies,  or  ferments,  yield  glucose  and  some  other  characteristic 
decomposition  product.  They  may  be  considered  as  compound  ethers  of  glucose 
analogous  to  the  compound  ethers  of  glycerin  which  exist  in  the  fats  under  the  name 
of  glycerides.  Liebig  and  Wbhler  give  the  following  process  for  obtaining  arayg- 
dalin,  in  which  the  object  of  the  fermentation  is  to  destroy  the  sugar  with  which  it  is 
associated.  Bitter  almonds,  previously  deprived  of  their  fixed  oil  by  pressure,  are  to 
be  boiled  in  successive  portions  of  alcohol  till  exhausted.  From  the  liquors  thus 
obtained  all  the  alcohol  is  to  be  drawn  off  by  distillation  ;  care  being  taken,  near  the 
end  of  the  process,  not  to  expose  the  syrupy  residue  to  too  great  a  heat.  This  res- 
idue is  then  to  be  diluted  with  water,  mixed  with  good  yeast,  and  placed  in  a  warm 
situation.  After  the  fermentation  which  ensues  has  ceased,  the  liquor  is  to  be  filtered, 
evaporated  to  the  consistence  of  syrup,  and  mixed  with  alcohol.  The  amygdalin  is 
thus  precipitated  in  connection  with  a  portion  of  gum,  from  which  it  may  be  sepa- 
rated by  solution  in  boiling  alcohol,  which  will  deposit  it  upon  cooling.  If  pure,  it 
will  form  a  perfectly  transparent  solution  with  water.  Any  oil  which  it  may  contain 
may  be  separated  by  washing  with  ether.  One  pound  of  almonds  yields  at  least  120 
grains  of  amygdalin.  (^Annal.  der  Phann.,  xxii.  329.)* 

Amygdalin,  mixed  with  emulsion  of  sweet  almonds,  gives  rise,  among  other  prod- 
ucts, to  the  volatile  oil  of  bitter  almonds  and  hydrocyanic  acid — the  emulsin  of  the 
sweet  almonds  acting  the  part  of  a  ferment,  by  causing  a  reaction  between  the  amyg- 
dalin and  water ;  and  the  same  result  is  obtained  when  pure  emuhin  is  added  to  a 
solution  of  amygdalin.  It  appears  then  that  the  volatile  oil  and  hydrocyanic  acid, 
developed  in  bitter  almonds  when  moistened,  result  from  the  mutual  reaction  of 
amygdalin,  water,  and  emulsin.  Certain  substances  have  the  effect  of  preventing 
this  reaction,  as,  for  example,  alcohol  and  acetic  acid.  It  is  asserted  that  emulsin 
procured  from  other  seeds,  as  those  of  the  poppy,  hemp,  and  mustard,  is  capable  of 
producing  the  same  reaction  between  water  and  amygdalin,  though  in  a  less  degree. 

*  Amygdalin  appears  to  be  extensively  diffused  in  plants,  having  been  notice*!  not  only  in  tho 
different  genera  of  the  AinygJaleiB,  as  Amyrjdalus,  Gerasua,  and  Prunus,  but  also  by  Wickein  vari- 
ous Poinaceac,  as  Pyrna  Mains,  Sorbiis  Aueuparia,  Sorhus  hybrida,  Sovbtts  torminaliH,  Amalanchier 
vulgaris,  Cotoneaster  vulgaris,  and  Grattegns  Oxycantha.  {Attn,  der  Chem.  und  Pharm.,  Ixxix.  79.)  It 
may  be  advantageously  procured  from  peach  kernels,  which  have  been  found  to  yield  80  grains  for 
each  avoirdupois  pound,  or  more  than  1  per  cent.  {A.  J.  P.,  xxvii.  227.) 
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(^Annal.  der  Pharm.,-s.^\\\i.  290.)  Am3-gdalm  appears  not  to  be  poisonous -when  taken 
pure  into  the  stomach ;  as  there  is  nothing  in  the  system  capable  of  acting  the  part 
of  emulsin.  Nevertheless,  large  quantities  given  to  a  dog  have  produced  narcotic 
effects. 

Bitter  almonds  yield  their  fixed  oil  by  pressure,  and  at  the  present  time  (1882) 
this  oil  is  an  article  of  commerce,  and  is  frequently  sold  as  oil  of  sweet  almonds  ;  the 
volatile  oil,  impregnated  with  hydrocyanic  acid,  may  be  obtained  from  the  residue 
by  distillation  with  water.  (See  Oleum  Amygdalse,  Amarse.) 

Confectioners  employ  bitter  almonds  for  communicating  flavor  to  the  syrup  of 
orgeat.  (See  Syrvpus  Amyydalse.')  The  kernel  of  the  peach  possesses  similar  prop- 
erties, and  is  frequently  used  as  a  substitute.  It  has  been  ascertained  that  bitter 
almond  paste,  and  other  substances  which  yield  the  same  volatile  oil,  such  as  bruised 
cherry-laurel  leaves,  peach  leaves,  etc.,  have  the  property  of  destroying  the  odor  of 
musk,  camphor,  most  of  the  volatile  oils,  creasote,  cod-liver  oil,  the  balsams,  etc. ; 
and  M.  Mahier,  a  French  pharmacist,  has  employed  them  successfully  to  free  mor- 
tars and  bottles  from  the  odor  of  asafetida,  and  other  substances  of  disagreeable 
smell.  All  that  is  necessary  is  first  to  remove  any  oily  substance  by  means  of  an 
alkali,  and  then  to  apply  the  paste  or  bruised  leaves. 

Medical  Properties  and.  tlses.     (See  Amygdala  Dulcis.') 

Off.  Prep.  Syrupus  Amygdalae. 

AMYGDALA  DULCIS.    U.S.,  Br.    Sweet  Almatid. 

(A-MYG'DA-LA  DUL'CIS.) 

"  The  seed  of  Amygdalus  communis,  var.  dulcis.  Linne.  (^Nat.  Ord.  Rosaceae, 
Amygdaleae.)"    U.  S.     "  The  seed  of  the  sweet  almond  tree."    Br. 

Amygdalae  Dulces,  P.  G.;  Semen  Amygdali  Dulee;  Amanda  douce,  Fr.;  Susse  Mandeln,  G.,- 
Mandorle  dolci,  It.;  Almendra  dulce,  Sp. 

Gen.  Ch.  Calyx  five-cleft,  inferior.  Petals  five.  Drupe  with  a  nut  perforated 
with  pores.     Willd. 

Amygdalus  communis.  Willd.  *S^.  Plant,  ii.  982 ;  Woodv.  Med.  Bot.  p.  507, 
t.  18^3.  The  almond  tree  rises  usually  from  fifteen  to  twenty  feet  in  height,  and 
divides  into  numerous  spreading  branches.  The  leaves  stand  upon  short  footstalks, 
are  about  three  inches  long  and  three-quarters  of  an  inch  broad,  elliptical,  pointed 
at  both  ends,  veined,  minutely  serrated,  with  the  lower  serratures  and  petioles 
glandular,  and  are  of  a  bright  green  color.  The  flowers  are  large,  of  a  pale  red 
color  varying  to  white,  with  very  short  peduncles,  and  petals  longer  than  the  calyx, 
and  usually  stand  in  pairs  upon  the  branches.  The  fruit  is  of  the  peach  kind,  with 
the  outer  covering  thin,  tough,  dry,  and  marked  with  a  longitudinal  furrow,  where 
it  opens  when  fully  ripe.  Within  this  covering  is  a  rough  shell,  containing  the 
kernel  or  almond. 

There  are  several  varieties  of  this  species  of  Amygdalus,  differing  chiefly  in  the 
size  and  shape  of  the  fruit,  the  thickness  of  the  shell,  and  the  taste  of  the  kernel. 
The  two  most  important  are  Amygdalus  (communis)  dulcis  and  Amygdalus  {com- 
munis) amara,  the  former  bearing  sweet,  the  latter  bitter  almonds.  Another 
variety  is  the/ragilis  of  De  Candolle,  which  yields  the  paper-shelled  almonds. 

The  almond-tree  is  a  native  of  Persia,  Syria,  and  Barbary,  and  is  verj'  exten- 
sively cultivated  in  various  parts  of  the  south  of  Europe.  It  has  been  introduced 
into  the  United  States ;  but  in  the  northern  and  middle  sections  the  fruit  does  not 
usually  come  to  perfection.  We  are  supplied  with  sweet  almonds  chiefly  from 
Spain  and  the  south  of  France.  They  are  separated  into  the  soft-shelled  and 
hard-shelled,  the  former  of  which  come  from  Marseilles  and  Bordeaux,  the  latter 
from  Malaga.  From  the  latter  port  they  are  sometimes  brought  to  us  without  the 
shell.  In  British  commerce,  the  two  chief  varieties  are  the  Jordan  and  Valencia 
almonds,  the  former  imported  from  Malaga,  the  latter  from  Valencia.*    The  former 

*In  1S61,  Dr.  Geo.  B.  Wood  was  informed,  when  at  Valencia,  that  the  thin,  paper-shelled  al- 
monds were  produced,  not  in  the  immediate  neighborhood,  but  chiefly  in  the  Balearic  Islands,  and 
the  province  of  Alicante,  whence  they  are  sent  to  Valencia;  and,  in  a  journey  through  the  inte- 
rior from  Valencia  to  Alicante,  he  noticed  that  the  almond-tree  was  very  abundant  in  the  region 
back  of  the  latter  city,  while  there  were  comparatively  few  near  the  former. 
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are  longer,  narrower,  more  pointed,  and  more  highly  esteemed  than  the  latter.  The 
bitter  almonds  are  obtained  chiefly  from  Morocco,  and  are  exported  from  Mogador, 

Properties.  The  shape  and  appearance  of  almonds  are  too  well  known  to 
require  description.  Each  kernel  consists  of  two  white  cotyledons,  enclosed  in  a 
thin  yellowish  brown,  bitter  skin,  which  is  easily  separable  after  immersion  in  boil- 
ing water.  Deprived  of  this  covering,  they  are  called  blanched  almonds.  On  ex- 
posure to  the  air,  they  are  apt  to  become  rancid  ;  but,  if  thoroughly  dried,  and  kept 
in  well-closed  glass  vessels,  they  may  be  preserved  unaltered  for  many  years.  The 
two  varieties  each  require  a  separate  notice. 

Sweet  almonds  are  without  smell  when  blanched,  and  have  a  sweet,  very  pleasant 
taste,  which  has  rendered  them  a  favorite  article  of  diet  in  all  countries  where  they 
are  readily  attainable.  They  are,  however,  generally  considered  difficult  of  diges- 
tion. The  Pharmacopoeia  thus  describes  them.  "  Closely  resembling  the  bitter 
almond  (see  Amygdala  Amara),  but  having  a  bland,  sweetish  taste.  When  trit- 
urated with  water,  it  yields  a  milk-white  emulsion,  free  from  the  odor  of  hydro- 
cyanic acid."  IT.  S.  By  the  analysis  of  M.  Boullay,  it  appears  that  they  contain, 
in  100  parts,  5  parts  of  pellicle,  54  of  fixed  oil,  24  of  albumen,  6  of  uncrystalliz- 
able  sugar,  3  of  gum,  4  of  fibrous  matter,  3-5  of  water,  and  0-5  of  acetic  acid 
conaprisiug  loss.  The  albumen  is  somewhat  peculiar,  and  is  called  emulsin.  It  may 
be  obtained  separate  by  treating  the  emulsion  of  almonds  with  ether,  allowing  the 
mixture,  after  frequent  agitation,  to  stand  until  a  clear  fluid  separates  at  the  bottom 
of  the  vessel,  drawing  this  off  by  a  siphon,  adding  alcohol  to  it  so  as  to  precipitate 
the  emulsin,  then  washing  the  precipitate  with  fresh  alcohol,  and  drying  it  under 
the  receiver  of  an  air-pump.  In  this  state  it  is  a  white  powder,  inodorous  and 
tasteless,  soluble  in  water,  and  insoluble  in  ether  and  alcohol.  Its  solution  has  au 
acid  reaction,  and,  if  heated  to  100°  C.  (212°  F.),  becomes  opaque  and  milky,  and 
gradually  deposits  a  snow-white  precipitate,  amounting  to  about  10  per  cent,  of  the 
emulsin  employed.  {A.  J.  P.,  xxi.  354.)  Its  distinguishing  characteristic  is  that 
of  producing  certain  changes,  noticed  previously,  in  amygdalin,  which  property  it 
loses  when  its  solution  is  boiled,  though  not  by  exposure  in  the  solid  state  to  a  heat 
of  100°  C.  (212°  F.).  {lOid.,  357.)  It  consists  of  nitrogen,  carbon,  hydrogen,  and 
oxygen,  with  a  minute  proportion  of  sulphur,  and  is  probably  identical  with  the 
synaptase  of  Bobiquet.  Mr.  L.  Fortes  announced  the  discovery  of  asparagin  in 
sweet  almonds.  (^N.  R.,  January,  1877.)  The  fixed  oil  is  described  under  the  head 
of  Oleum  Amygdalse,,  to  which  the  reader  is  referred.  Sweet  almonds,  when 
rubbed  with  water,  form  a  milky  emulsion,  free  from  the  odor  of  hydrocyanic  acid, 
the  insoluble  matters  being  suspended  by  the  agency  of  the  albuminous,  mucilagi- 
nous, and  saccharine  principles. 

Medical  Properties  and  Uses.  Sweet  almonds  have  no  other  influence  on  the 
system  than  that  of  a  nutrient  and  demulcent.  The  emulsion  formed  by  triturating 
them  with  water  is  a  pleasant  vehicle  for  the  administration  of  other  medicines,  and 
is  itself  useful  in  catarrhal  affections.  From  their  nutritive  properties,  and  the  ab- 
sence of  starch  in  their  composition,  they  are  much  used  in  the  diet  of  diabetic 
patients,  as  originally  recommended  by  Dr.  Pavy.  {Guys  Hosp.  Rep.,  1862,  p.  213.) 
Bitter  almonds  are  more  active,  and  might  be  employed  with  advantage  in  pectoral 
and  other  complaints  to  which  hydrocyanic  acid  is  applicable.  In  some  persons 
almonds  produce  urticaria,  in  the  smallest  quantities.  Largely  taken,  they  have 
sometimes  proved  deleterious.  Landerer  mentions  the  case  of  a  lady,  who  was 
alarmingly  affected  by  a  bath,  made  from  the  residue  of  bitter  almonds  after  expres- 
sion of  the  fixed  oil.  (See  A.  J.  i?.,  xxviii.  321.) 

Wohler  and  Liebig  propose,  as  a  substitute  for  cherry-laurel  water,  which  owes 
its  effects  to  the  hydrocyanic  acid  it  contains,  but  is  objectionable  from  its  unequal 
strength,  an  extemporaneous  mixture,  consisting  of  seventeen  grains  of  amygdalin, 
and  one  fluidounce  of  an  emulsion  made  with  two  drachms  of  siceet  almonds,  and  a 
sufiicient  quantity  of  water.  This  mixture  contains,  according  to  the  above  named 
chemists,  one  grain  of  anhydrous  hydrocyanic  acid,  and  is  equivalent  to  two  fluid- 
ounces  of  fresh  cherry-laurel  water.  If  found  to  answer  in  practice,  it  will  have 
the  advantage  of  certainty  in  relation  to  the  dose ;  as  amygdalin  may  be  kept  any 


PART  I.  Amygdala  Dulcis, — Amyl  NUris.  185 

length  of  time  unaltered.  If  the  calculation  of  Wiihler  and  Liebig  is  correct  as  to 
the  quantity  of  acid  it  contains,  not  more  than  a  fluidrachm  (3*75  C.c.)  should  be 
given  as  a  commencing  dose. 

Off.  Prep,  of  Sweet  Almonds.  Mistura  Amygdalae,  U.S.;  Pulvis  Amygdalae 
Compositus,  Br.;  Syrupus  Amygdalae,  U.  S. 

AMYL  NITRIS.  V.  S.,  Br.     Nitrite  of  Amyl. 

CsHu,  NOj;  117.  (a'myl  xi'TRis.)  CioHu  OjNOs;  117. 

Amylum  Nitrosum,  Amylsether  Nitrosas;  Azotite  d'Amyl,  Fr. ;  Amyl  Nitrit,  G. ;  Amylo-nitroos 
Ether. 

This  substance,  which  was  discovered  by  M.  Balard  in  1844.  is  for  the  first  time 
officinal,  and  is  included  among  the  additions  to  the  British  Pharmacopoeia.  Ni- 
trite of  amyl  should  not  be  confounded  with  nitrate  of  amyl,  CjHjjNOj,  from  which 
it  differs  both  chemically  and  therapeutically.  Xitrate  of  amyl  is  not  used  as  a 
medicine. 

Freparation.  Nitrite  of  amyl  may  be  prepared  by  passing  a  stream  of  nitrous 
acid  (hyponitric  acid)  gas  through  purified  amylic  alcohol  at  a  temperature  of  132°  C. 
(26UG°  F.).  As  pointed  out  by  Prof  John  M.  Maisch,  this  process  is  tedious  and 
difficult,  some  hours  being  required  for  the  saturation  of  the  amylic  alcohol,  and  the 
resultant  containing  not  only  the  nitrite  but  also  the  valerianate  of  amyl,  besides 
nitrate  of  ammonium  and  a  black  non-volatile  substance,  so  that  a  complicated  pro- 
cess of  purification  is  necessary.  For  these  reasons  Prof.  Maisch  prefers  acting 
upon  amylic  alcohol  with  nitric  acid,  as  originally  suggested  by  Balard.  The  alco- 
hol should  alwajs  first  be  purified  according  to  the  method  of  Hirsch  (J..  J.  P., 
18G2,  pp.  139,  328),  by  agitating  with  an  equal  bulk, of  strong  solution  of  common 
salt,  then  distilling  in  a  retort  with  a  thermometer,  collecting  what  comes  over  be- 
tween 125°  C.  (257°  F.)  and  140°  C.  (284°  F.),  and  redistilling  this  until  it  has 
a  boiling  point  near  132°  C.  (2696°  F.).  The  purified  alcohol  should  be  mixed 
with  about  an  equal  bulk  of  nitric  acid  in  a  capacious  glass  retort,  being  gradually 
heated  until  it  approaches  boiling,  when  the  fire  is  to  be  removed.  As  soon  as  a 
thermometer  inserted  into  the  tubulures  rises  above  100°  C.  (212°  F.)  the  receiver 
is  changed,  because  both  ethyl-amylic  ether  and  nitrate  of  amyl  at  such  tempera- 
tures come  over  freely  and  would  contaminate  the  product.  The  distillate  obtained 
below  100°  C.  (212°  F.)  is  agitated  with  a  solution  of  carbojiate  of  potassium,  and 
the  oily  liquid  which  separates  is  very  slowly  heated  in  a  clean  retort  to  96°  C. 
(204-8°  F.),  then  the  receiver  is  changed  and  the  distillate  collected  as  before,  until 
the  thermometer,  reaches  100°  C.  (212°  F.).  That  which  comes  over  between  the 
two  temperatures  is  pure  nitrite  of  amyl.  It  is  essential  to  this  process  that  in 
every  case  the  heating  be  very  gradual.  {A.  J.  P.,  1871,  p.  148.)  Prof  Maisch 
also  attempted  to  produce  nitrite  of  amyl  by  Redwood's  process  (^A.  J.  P.,  1867,  p. 
330)  for  the  production  of  nitrous  ether,  substituting  amylic  for  ethylic  alcohol. 
He  found  that  the  reactions  occurred  with  such  excessive  violence  as  to  render  the 
preparation  of  the  drug  in  this  way  impracticable.  Subsequently,  however,  Mr. 
Alfred  Tanner  pointed  out  (P.  J.  Tr.,  Nov.  1871,  also  A.  J.  P.,  1872,  p.  21)  that 
Prof  ]Maisch  used  a  nearly  anhydrous  amylic  alcohol,  and  that  the  reactions  are 
equally  violent  with  etlulic  alcohol  of  similar  strength.  He  finds  no  difficulty 
when  the  fusel  oil  is  diluted  with  water,  and  prefers  the  process,  especially  for 
the  production  of  the  drug  upon  a  small  scale.  Having  introduced  the  puri- 
fied amylic  alcohol  into  a  tubulated  retort  containing  copper  wire,  he  adds  one- 
tenth  of  its  bulk  of  strong  sulphuric  acid,  and  then  the  same  quantity  of  nitric 
acid,  previously  diluted  with  an  equal  bulk  of  water,  and  heats  gently  to  63°  C. 
(1454°  F.).  At  this  temperature  the  reaction  commences,  and  goes  on  very  man- 
ageably, until  a  bulk  about  equal  to  double  the  quantity  of  nitric  acid  collects  in 
the  receiver.  The  chemical  movement  now  ceases,  and  the  temperature,  which  has 
risen  to  near  100°  C.  (212°  F.),  begins  to  fall.  More  dilute  nitric  acid  is  added, 
and  the  process  carried  out  as  before.  These  additions  are  repeated  until  the  amylic 
alcohol  is  exhausted,  which  is  known  by  the  appearance  of  red  fumes  in  the  retort. 
The  whole  product  is  washed  with  caustic  soda,  to  remove  hydrocyanic  and  other 
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acids,  and  rectified  over  carbonate  of  potassium,  to  get  rid  of  moisture.  The 
portion  which  distils  over  between  95°  C.  (203°  F.)  and  100°  C.  (212°  F.)  is  me- 
dicinally pure  nitrite  of  amyl.  Mr.  D.  B.  Dott  (P.  J.  Tr.,  Aug.  31,  1878)  called 
attention  to  the  diflftculties  in  the  way  of  fixing  a  standard  boiling  point  for  nitrite 
of  amyl,  and  Dr.  W.  H.  Greene  {A.  J.  P.,  1879,  p.  65)  shows  that  nitropentane 
(see  JV.  R.,  1877,  p.  236)  is  almost  invariably  a  constituent  of  nitrite  of  amyl,  and 
he  believes  that  commercial  nitrite  of  amyl  is  frequently  put  upon  the  market  un- 
rectified,  specimens  examined  having  boiling  points  varying  from  70°  C.  (158°  F.) 
to  180°  C.  (356°  F.). 

Properties.  "  A  clear,  pale  yellowish  liquid,  of  an  ethereal,  fruity  odor,  an  aro- 
matic taste,  and  a  neutral  or  slightly  acid  reaction.  When  freely  exposed  to  the  air 
it  decomposes,  leaving  a  large  residue  of  amyl  alcohol.  It  is  insoluble  in  water,  but 
soluble,  in  all  proportions,  in  alcohol,  ether,  chloroform,  benzol,  and  benzin.  Its  sp. 
gr.  is  0-872  to  0-874:,  and  it  boils  at  about  96°  C.  (205°  F.),  giving  an  orange-col- 
ored vapor.  It  burns  with  a  fawn-colored  flame.  Warmed  with  excess  of  solution 
of  potassa  it  gives  the  odor  of  amyl  alcohol.  If  this  alkaline  mixture  be  treated 
with  a  little  test-solution  of  iodide  of  potassium,  and  then  with  acetic  acid  to  an  acid 
reaction,  there  is  an  immediate  separation  of  iodine,  and  on  the  addition  of  gelatin- 
ized starch  a  deep  blue  color  appears  (distinction  from  nitrate).  It  should  remain 
transparent,  or  nearly  so,  when  exposed  to  the  temperature  of  melting  ice  (abs.  of 
water).  On  shaking  10  C.c.  of  Nitrite  of  Amyl  with  2  C.c.  of  a  mixture  of  1  part 
of  water  of  ammonia  and  9  parts  of  water,  the  liquid  should  not  redden  blue  litmus 
paper  (limit  of  free  acid).  Nitrite  of  Amyl  should  be  preserved  in  small  glass- 
stoppered  vials,  in  a  cool  and  dark  place."    If.  S. 

Medical  Properties  and  Uses.  Owing  to  its  excessive  volatility  and  the  ease 
with  which  it  is  absorbed,  nitrite  of  amyl  acts  with  great  quickness  upon  the  organ- 
ism. As  early  as  1859,  Guthrie  investigated,  to  some  extent,  its  physiological  ac- 
tion ;  but  the  attention  of  the  profession  was  really  first  directed  to  the  drug  by  the 
researches  of  Dr.  Richardson,  of  London,  in  1865.  Since  this  time  elaborate  studies 
of  its  physiological  action  have  been  made  by  various  investigators.  Want  of  space 
forbids  more  than  a  summarizing  of  them  in  this  book ;  for  a  full  account  the  reader 
is  referred  to  Dr.  H.  C.  Wood's  Treatise  on  Therapeutics.  When  inhaled  in  doses 
of  from  5  to  10  drops,  nitrite  of  amyl  produces  in  man  violent  flushing  of  the  face, 
accompanied  with  a  feeling  as  though  the  head  would  burst,  and  a  very  excessive 
action  of  the  heart.  Along  with  these  symptoms,  after  a  larger  quantity,  there  is  a 
sense  of  sufibcation,  and  more  or  less  marked  muscular  weakness.  As  no  case  of 
serious  poisoning  from  nitrite  of  amyl  has  occurred  in  man,  for  a  further  knowledge 
of  its  action  we  are  dependent  upon  the  study  made  on  the  lower  animals.  In  dogs, 
rabbits,  cats,  etc.,  it  induces  efi'ects  similar  to  those  occurring  in  man,  followed,  after 
toxic  doses,  by  violently  hurried,  panting  respiration,  progressive  loss  of  muscular 
power  and  of  reflex  activity,  and  finally  death  from  failure  of  respiration ;  sensation  and 
consciousness  being  preserved  to  the  last.  Although  the  frequency  of  the  pulse  may 
be  increased,  the  force  of  the  circulation  is  always  diminished.  This  decrease  of  the 
arterial  pressure  is  in  a  great  measure  due  to  a  dilatation  of  the  capillaries.  The  vaso- 
motor palsy  appears  to  be  chiefly  produced  by  a  direct  action  upon  the  coats  of  the 
capillaries,  but  may  in  part  be  caused  by  an  influence  exerted  upon  the  vaso-motor 
centres.  The  cause  of  the  acceleration  of  the  pulse  has  not  been  made  out,  but 
there  is  some  evidence  for  the  belief  that  the  rise  is  due  to  a  depressing  action  upon 
the  inhibitory  cardiac  nerves,  and  it  is  also  possible  that  small  quantities  of  the  drug 
are  piimarily  stimulant  to  the  cardiac  muscle. 

The  diminution  of  voluntary  movements  and  of  reflex  action  is  chiefly  owing  to 
a  powerful  depressing  influence  exerted  upon  the  spinal  centres,  although  the  drug 
does  act  to  some  extent  upon  both  motor  nerve  and  muscle,  lowering  their  functional 
activity.  Upon  the  perceptive  and  conscious  portions  of  the  nervous  system  nitrite 
of  amyl  has  almost  no  influence,  so  that,  as  already  stated,  both  consciousness  and 
sensation  are  preserved  in  poisoning  by  it  almost  to  the  close. 

After  toxic  doses  the  animal  temperature  falls  to  a  most  remarkable  degree.  Very 
small  doses  produce  in  man  a  slight  (^°  F.)  temporary  increase  of  the  bodily  heat,. 
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probably  caused  by  the  vascular  dilatation.  The  vapors  of  nitrite  of  amyl  outside 
of  the  body  have  a  very  extraordinary  power  of  checking  oxidation,  and  the  results 
of  numerous  experiments  seem  to  show  that  in  the  body  the  drug  lessens  very  de- 
cidedly the  chemical  interchanges.  With  the  exception  of  the  decrease  of  temper- 
ature, the  general  symptoms  produced  by  the  poison  do  not  seem  to  be  due  to  this 
lowered  oxidation,  but  to  a  direct  influence  exerted  upon  the  various  tissues. 

Locally  applied,  nitrite  of  amyl  causes  a  progressive  loss  of  power  in  every  highly 
organized  tissue ;  this  may  end  in  a  total  cessation  of  function,  but,  even  after  this, 
recovery  is  possible,  provided  the  poison  be  withdrawn  suflBciently  early. 

The  chief  indication  for  the  employment  of  nitrite  of  amyl  is  to  relax  spasm, 
either  of  the  vaso-motor  muscular  fibres  or  of  the  voluntary  or  involuntary  muscles. 
A  disease,  probably  associated  with  vaso-motor  spasm,  but  whose  pathology  is  not 
established,  in  which  experience  has  demonstrated  the  extreme  value  of  nitrite  of 
amyl,  is  angina  pectoris.  Immediate  and  great  relief  is  nearly  always  afforded, 
whether  the  heart-pain  is  or  is  not  connected  with  organic  cardiac  disease.  So  far 
as  experience  goes,  the  cautious  use  of  the  remedy  is  safe,  even  when  there  is  severe 
organic  cardiac  disease.  In  these  cases  it  should  always  be  administered  by  inha- 
lation. Experience  has  also  justified  the  use  of  the  drug  in  many  spasmodic 
diseases.  In  asthma  the  relief  is  often  immediate ;  in  convulsions  occurring  after 
labor  the  nitrite  affords  quiet,  but  its  employment  is  dangerous,  on  account  of  its 
tendency  to  produce  uterine  relaxation  and  consequent  flooding.  In  spasmodic 
dysmenorrhoea  good  may  be  expected  from  its  use ;  in  tetanus  it  will  frequently 
temporarily  arrest  the  spasm  and  aid  other  remedies  in  obtaining  recovery ;  in 
strychnine  poisoning,  in  hysterical  convulsions,  indeed,  in  almost  any  convulsive  dis- 
order, much  is  to  be  expected  from  its  employment.  The  convulsive  stage  of  the 
ordinary  epileptic  paroxysm  is  so  short  that  the  nitrite  is  usually  not  available ; 
when,  however,  there  is  a  marked  epileptic  stasis  and  the  patient  passes  from  one 
convulsion  to  another,  the  drug  may  be  used  with  benefit.  In  those  cases  in  which 
there  is  an  aura  of  sufficient  length,  the  epileptic  attacks  may  be  arrested  by  the 
patient  carrying  in  the  pocket  a  tightly-corked  homoeopathic  vial  containing  five 
or  ten  drops  of  the  remedy,  and,  as  soon  as  the  aura  commences,  inhaling  deeply 
from  the  opened  mouth  of  the  bottle. 

Nitrite  of  amyl  is  generally  administered  by  inhalation,  usually  in  doses  of  from 
three  to  five  drops,  although  much  larger  quantities  have  been  given  without  bad 
results.  The  rule  is  to  commence  with  three  drops  on  a  handkerchief  held  close  to 
the  nose,  and  then  gi-adually  to  increase  pro  re  nata.  The  handkerchief  should 
always  be  withdrawn  so  soon  as  the  face  flushes  or  the  heart  begins  to  become  ex- 
cited, as  the  effects  always  increase  for  some  time,  even  if  no  more  be  inhaled.  The 
best  method,  however,  of  administering  the  very  volatile  liquid  is  by  the  use  of  the 
glass  pearls, — small  flask-shaped  vessels  containing  2,  5,  or  10  minims  of  the  nitrite  ; 
these  are  crushed  in  a  handkerchief  or  towel  when  wanted  for  inhalation,  the  very 
thin  and  friable  glass  causing  no  inconvenience.  The  drug  may  also  be  given  by 
the  mouth,  in  doses  of  three  to  five  drops  (018-0-3  C.c.)  on  sugar  or  dissolved  in 
alcohol. 

AMYLUM.   U.S.,  Br.     Starch. 

(AM'Y-LU3I.) 

"The  fecula  of  theseed  of  Triticum  vulgare.  Villars.  (^Nat.  (?rdf.  Graminaceae.)" 
U.  S.  "  The  starch  procured  from  the  seeds  of  common  wheat,  Triticum  vulgare."  Br. 

Amylum  Tritici ;  Wheat  Starch,  E.;  Fecule  (Amidon)  de  Froraent,  de  B16,  Amidon,  Fr.j  Stark- 
mehl,  Starke,  Kraftmehl,  Weizensfarke,  G.;  Aniido,  //./  Almidon,  Sp. 

Starch  is  a  proximate  vegetable  principle  contained  in  most  plants,  and  especially 
abundant  in  the  various  grains,  such  as  wheat,  rye,  barley,  oats,  rice,  maize,  etc. ;  in 
other  seeds,  as  peas,  beans,  chestnuts,  acorns,  etc. ;  and  in  numerous  rhizomes  and 
tuberous  roots,  as  those  of  the  potato  (^Solanum  tuberosum),  the  sweet  potato  {Con- 
voh'ul us  Batatas),  the  arrow-root,  etc.  The  starch  is  always  in  the  form  of  grains, 
which  are  contained  within  the  parenchymatous  cells,  and  is  procured  by  reducing 
the  substances  in  which  it  exists  to  a  state  of  minute  division,  agitating  or  washing 
them  with  cold  water,  straining  or  pouring  off  the  liquid,  and  allowing  it  to  stand 
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■\i!l  die  fine  fecula  which  it  holds  in  suspension  has  subsided.  This,  when  dried,  is 
starch,  more  or  less  pure,  according  to  the  care  taken  in  conducting  the  process.  The 
Btarch  of  commerce  is  procured  chiefly  from  potatoes  and  the  cheaper  grains. 

Starch  is  white,  pulverulent,  opaque,  and,  as  found  in  the  shops,  is  usually  in  co- 
lumnar masses,  and  produces  a  peculiar  sound  when  pressed  between  the  fingers. 
Its  specific  gravity  is  1-505  at  67°  F.  (^Payen.)  "  Under  the  microscope  appearing 
as  granules,  mostly  very  minute,  more  or  less  lenticular  in  form,  and  indistinctly, 
concentrically  striated."  U.  S.  When  exposed  to  a  moist  air,  it  absorbs  a  consider- 
able quantity  of  water,  which  may  be  driven  ofi^  by  a  gentle  heat.  It  is  insoluble  in 
alcohol,  ether,  and  cold  water  ;  but  unites  with  boiling  water,  which,  on  cooling,  forms 
with  it  a  soft  semi-transparent  paste,  or  a  gelatinous  opaline  solution,  according  to 
the  proportion  of  starch  employed.  The  paste  placed  on  folds  of  blotting-paper, 
renewed  as  they  become  wet,  abandons  its  water,  contracts,  and  assumes  the  appear- 
ance of  horn.  If  the  proportion  of  starch  be  very  small,  the  solution,  after  slowly 
depositing  a  very  minute  quantity  of  insoluble  matter,  continues  permanent,  and 
upon  being  evaporated  yields  a  semi-transparent  mass,  which  is  partially  soluble  in 
cold  water.  The  starch  has,  therefore,  been  modified  by  the  combined  agency  of 
water  and  heat ;  nor  can  it  be  restored  to  its  original  condition.  Exposed,  in  the 
dry  state,  to  a  temperature  somewhat  above  100°  C.  (212°  F.),  it  undergoes,  ac- 
cording to  Caventou,  a  similar  modification.  "  Triturated  with  cold  water  it  gives 
neither  an  acid  nor  an  alkaline  reaction  with  test-paper.  When  boiled  with  water, 
it  yields  a  white  jelly  having  a  bluish  tinge,  which,  when  cool,  acquires  a  deep  blue 
color  on  the  addition  of  test-solution  of  iodine."  U.  S.  At  a  temperature  of  160°  C. 
(320°  F.)  for  air-dried  starch,  and  200°  C.  (392°  F.)  for  starch  previously  dried  at 
100°  C,  it  is  changed  into  dextrin  (British  gum),  and  at  200°  C.  (392°  F.)  to  215°  C. 
(419°  F.)  forms  a  transparent  fused  mass,  which  consists  exclusively  of  dextrin 
IPaT/en) ;  at  220°  C.  (428°  F.)  to  230°  C.  (446°  F.)  it  undergoes  further  change  and 
yields  chiefly  pyrodextrin,  a  brown,  tasteless,  and  odorless  compound,  readily  soluble 
in  water,  insoluble  in  alcohol  and  ether.  (Gelis,  Ann.  Chim.  f*hys.,  (3)  Hi.  388.) 

Composition  and  Nature.  The  formula  of  starch  is  generally  taken  as  CgHj^Oj, 
or  a  multiple  of  this.  Some  writers  consider  that  (CgHjgOj)^  +  311^^0  expresses 
its  composition  when  air-dried,  or  simply  CgHj^^Oj  when  dried  at  100°  0.  (212°  F.). 
Musculus,  in  1861,  showed  that  by  the  action  of  dilute  acids  or  diastase,  starch  is 
resolved  into  dextrin,  Ci^H^gOjo,  and  dextrose,  CgHj^Og,  so  that  its  formula  is  most 
probably  CjgHjoOjj  or  (CgHjgOjg.  Iodine  forms  with  starch,  whether  in  its  original 
state  or  in  solution,  a  blue  compound ;  and  the  tincture  of  iodine  is  the  most  deli- 
cate test  of  its  presence.  The  color  varies  somewhat  according  to  the  propor- 
tions employed.  When  the  two  substances  are  about  equal,  the  compound  is  of  a 
beautiful  indigo  blue ;  if  the  iodine  is  in  excess,  it  is  blackish  blue ;  if  the  starch, 
violet  blue.  A  singular  property  of  the  iodide  of  starch  is  that  its  solution  be- 
comes colorless  if  heated  to  about  93*5°  C.  (200°  F.),  and  afterwards  recovers  its 
blue  color  upon  cooling.  By  boiling,  the  color  is  permanently  lost,  whilst  Puchot 
states  that  certain  nitrogenizcd  organic  bodies,  as  albumen,  prevent  the  reaction  of 
iodine  on  starch  or  destroy  it.  (JV!  R.,  Nov.  1876.)  Alkalies  unite  with  starch, 
forming  soluble  compounds,  which  are  decomposed  by  acids,  the  starch  being  pre- 
cipitated. It  is  thrown  down  from  its  solution  by  lime-water  and  baryta-water, 
forming  insoluble  compounds  with  these  earths.  The  solution  of  subacetate  of  lead 
precipitates  it  in  combination  with  the  oxide  of  the  metal.  Starch  may  be  made  to 
unite  with  tannin  by  boiling  their  solutions  together  ;  and  a  compound  results,  which, 
though  retained  by  the  water  while  hot,  is  deposited  when  it  cools.  By  long  boiling 
with  diluted  sulphuric,  hydrochloric,'  or  oxalic  acid,  it  is  converted  into  dextrin*  and 

■•■■•  Dextrin  is  a  substance  resembling  gum  in  appearance  and  properties,  but  differing  from  it  in 
not  affording  raueic  acid  by  the  action  of  nitric  acid.  It  is  largely  dissolved  by  water,  hot  or  cold, 
and  forms  a  mucilaginous  solution,  from'  which  it  is  precipitated  by  alcohol.  Large  quantities  of 
dextrin  are  now  made  both  here  and  abroad,  and  employed  for  various  purposes  in  the  arts,  under 
the  name  of  artijicial  gum.  It  is  found  in  the  market  in  the  form  of  mucilage,  in  that  of  a  white 
brilliant  powder,  and  in  small  masses  or  fragments  resembling  natural  gum.  According  to  M. 
Emil  Thomas,  it  may  be  distinguished  from  gum  arable  by  the  taste  and  smell  of  potato  oil  which 
it  always  possesses.  It  is  made  by  the  action  either  of  acids  or  of  diastase  on  starch.  For  par- 
ticulars as  to  the  manufacture,  the  reader  is  referred  to  a  paper  by  M.  Thomas,  republished  ia 
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glucose  or  grape  sugar.  A  similar  conversion  into  dextrin  and  glucose  h  effected 
by  means  of  a  principle  called  diastase,  discovered  by  MM.  Payen  and  Persoz  in 
the  seeds  of  barley,  oats,  and  wheat,  after  germination.  (See  Hordeum.)  Strong  hy- 
drochloric and  nitric  acids  dissolve  it ;  and  the  latter,  by  the  aid  of  heat,  converts  it 
into  oxalic  and  malic  acids.  By  the  action  of  strong  nitric,  sulphuric,  or  crystal- 
lizable  acetic  acid,  used  with  certain  precautions,  the  starch  is  rendered  soluble,  and 
may  be  obtained  in  this  state  by  separating  the  acid  by  means  of  alcohol.  {Chem. 
Gaz.,  Dec.  1,  1854,  p.  450.)  By  the  continued  action  of  concentrated  sulphuric 
acid  it  is  decomposed.  When  it  is  dissolved  in  strong  nitric  acid,  and  precipitated 
by  water,  a  white  powder  is  thrown  down,  called  xyloidin,  Q^^JJ^O^O^  {Braconnot), 
in  which  one  atom  of  the  hydrogen  of  the  starch  is  replaced  by  one  group,  NO^,  fur- 
nished by  the  nitric  acid.  Mixed  with  hot  water  and  exposed  to  a  temperature  of 
27°  C.  (80°  F.),  it  undergoes  chemical  changes,  which  result  in  the  formation  of 
several  distinct  principles,  among  which  are  sugar,  a  gummy  substance  (perhaps  dex- 
trin), and  a  soluble  modification  of  starch.  AYith  yeast,  starch  undergoes  the  vinous 
fermentation,  being,  however,  first  converted  into  sugar.  Mixed  with  cheese  and 
chalk  it  is  said  to  yield  alcohol  without  the  previous  saccharine  conversion.  (Ber- 
tbelot,  Jonrn.  de  Pharm.,  3e  ser.,  sxxii.  260.)  All  plants  which  contain  chlorophyll 
have  the  power  of  using  the  chemical  rays  of  sunlight  in  producing  from  inorganic 
compounds  and  elements  a  substance  which  is  organic.  There  is  first  formed  ia 
the  centre  of  the  chlorophyll  granule  a  minute  speck,  which  is  believed  to  be  starch  ; 
this  new  starch  granule  is  incapable  of  solution,  but  by  conversion  into  sugar  or 
dextrin  is  rendered  soluble,  and  in  this  form  is  carried  in  the  juices  of  the  plant.  One 
of  two  destinies  there  awaits  it.  It  may  be  converted  into  the  permanent  compound 
cellulose  which  constitutes  the  woody  tissue,  or  it  may  be  reconverted  to  its  original 
form  and  be  deposited  in  some  part  of  the  plant.  These  stores  of  starch  are  usually 
accumulated  for  future  growth,  and  are  especially  seen  in  plants  which  flower  in  the 
spring  before  the  leaves  are  put  forth,  or  which  reproduce  the  species  without  seeding. 
When  the  potato  is  planted  by  the  farmer,  the  starch  is  converted  into  a  soluble 
form,  passes  into  the  growing  "  eye"  or  bud,  and,  as  cellulose,  forms  the  new 
shoot.  Different  opinions  have  been  held  as  to  the  precise  structure  of  the  starch 
granules.  The  one  first  adopted  is  that  they  consist  of  a  thin  exterior  coating,  and 
of  an  interior  substance ;  the  former  wholly  insoluble,  the  latter  .soluble  in  water. 
The  former  constitutes,  according  to  M.  Payen,  only  4  or  5  thousandths  of  the 
weight  of  starch.  In  relation  to  the  interior  portion,  there  is  not  an  exact  coinci- 
dence of  opinion.  M.  Guerin  supposed  that  it  consisted  of  two  distinct  substances, 
one  soluble  in  cold  water,  the  other  soluble  at  first  in  boiling  water,  but  becoming 
insoluble  by  evaporation.  Thus,  when  one  part  of  starch  is  boiled  for  fifteen 
minutes  in  one  hundred  parts  of  water,  and  the  liquid  is  allowed  to  stand,  a  small 
portion,  consisting  of  the  broken  teguments,  is  gradually  deposited.  If  the  solution 
be  now  filtered  and  evaporated,  another  portion  is  deposited  which  cannot  afterwards 
be  dissolved.  When  wholly  deprived  of  this  portion,  and  evaporated  to  dryness, 
the  solution  yields  the  part  soluble  in  cold  water.  According  to  MM.  Payen  and 
Persoz,  the  interior  portion  of  the  globules  consists  only  of  a  single  substance,  which 
is  converted  into  the  two  just  mentioned  by  the  agency  of  water ;  and  Thenard  is 

A.  J.  P.  (vol.  six.  p.  284).  Recent  researches  of  N'agili  and  Musculus  seem  to  show  that  the  change 
of  starch  into  dextrin  takes  place  in  several  phases,  and  they  name  the  several  products  nmij- 
lodextrin,  erythrodextriii,  achrodextrin  a.  and  p.  For  a  fuller  account  of  these  products  see  Husc- 
mann,  I'/ameustuffe,  2d  ed.,  1882. 

Dextrin,  according  to  Payen,  is  converted  into  glucose,  through  the  action  of  diastase;  hut  the 
glucose  impedes  the  action  unless  removed:  as.  however,  during  the  alcoholic  fermentation  the 
glucose  is  consumed,  no  obstacle  prevents  the  influence  of  dia?tase.  Hence  dextrin  by  conversion 
into  sugar  may  contribute  to  the  alcoholic  product.   (Jonrn,  de  Pharm.,  4e  s6r.,  i.  .363.) 

Adiilterotion  and  purification  of  dextrin. — Commercial  dextrin  is  said  to  be  occasionally  very 
impure.  Several  parcels,  analyzed  by  Dr.  H.  Hayes,  were  found  to  contain  an  average  of  about  45  per 
cent,  of  im]>urities,  consisting  mainly  of  insoluble  matter  with  sugar  and  water.  He  recommends, 
as  the  best  method  of  purifying  it,  to  dissolve  10  parts  of  the  impure  dextrin,  with  agitation,  in 
18  parts  of  distilled  water,  in  a  cylindrical  vessel :  to  decant  the  solution  when  it  has  become  clear 
on  standing,  and  mix  it  with  I'o  or  2  per  cent,  of  alcohol  of  95.  The  liquid  is  then  decanted  from 
the  doughy  precipitate  formed,  which  is  dissolved  in  a  little  distilled  water;  and  the  solution 
spread  on  glass  or  porcelain  plates  to  dry,  in  a  warm  place.  (A.  /.  P.,  1870,  p.  327.) 
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inclined  to  the  same  opinion.  An  appropriate  name  for  the  interior  soluble  portion 
of  starch  is  amidin,  which  has  been  adopted  by  some  chemists.  Starch,  in  its  per- 
fect state,  is  not  affected  by  cold  water,  because  the  exterior  insoluble  teguments 
prevent  the  access  of  the  liquid  to  the  interior  portion ;  but,  when  the  pellicle  is 
broken  by  heat,  or  by  mechanical  means,  the  fluid  is  admitted,  and  the  starch  par- 
tially dissolved. 

Another  view  of  the  structure  of  the  starch  granule,  founded  on  microscopic  ob- 
servation, has  been  advanced  by  Schleiden.  According  to  this  view,  it  consists  of 
concentric  layers,  all  of  which  have  the  same  chemical  composition  ;  but  the  outer 
h.ycrs,  having  been  first  formed,  have  more  cohesion  than  the  inner,  and  are  conse- 
quently more  difficult  of  solubility.  The  rings  observed  upon  the  surface  of  the 
granules,  in  some  varieties,  are  merely  the  edges  of  these  layers ;  and  the  point  or 
hylura  about  which  the  rings  are  concentrically  placed,  is  a  minute  hole,  through 
wliich  probably  the  substance  of  the  interior  layers  was  introduced.  (P/tarm.  Ce/i- 
tralb.,  1844,  p.  401.) 

Mr.  J.  J.  Field  thinks  he  has  demonstrated  that  the  granule  consists,  as  at  first 
supposed,  of  an  interior  matter  surrounded  by  a  distinct  membranous  envelope. 
Having  saturated  some  canna  starch  with  glycerin,  and  then  added  a  little  water,  an 
eiidosmose  of  the  thinner  outer  liquid  took  place  into  the  granules,  distending  them 
so  as  to  rupture  their  investing  membrane,  which  was  distinctly  visible,  under  the 
microscope,  in  longitudinal  wrinkles.  The  concentric  rings  he  thinks  nothing  more 
than  folds  of  the  membrane,  produced  probably  by  the  contraction  of  the  granules. 
(P.  J.  Tr.,  xiv.  253.) 

The  tegumentary  portion  of  starch,  for  which  the  name  of  ami/Un  has  been  pro- 
posed, is,  when  entirely  freed  from  the  interior  soluble  matter,  wholly  insoluble  in  water 
even  by  prolonged  boiling,  insoluble  in  alcohol,  and  said  to  suffer  no  change  by  the 
action  of  diastase.  The  acids,  however,  act  upon  it  as  they  do  upon  starch.  It  is 
thought  to  approach  nearer  in  properties  to  lignin  than  to  any  other  principle.  Muscu- 
lus  (^Comptes-Rendus ;  Journal  FranhUn  Institute,  June,  1879)  believes  that  starch 
may  exist  in  an  amorphous  and  crystallizable  form.  In  its  amorphous  state  it  is 
soluble  in  water,  capable  of  being  acted  on  by  diastase,  soluble  in  diluted  mineral 
acids,  but  easily  rendered  insoluble  by  undergoing  modifications.  In  its  crystalline 
condition  it  can  be  obtained  in  isolated  crystals,  which  can  be  readily  dissolved  in 
cold  water,  but  when  these  crystals  are  united  they  become  less  soluble,  and  then  it 
largely  has  the  properties  of  the  amorphous  variety.  Sulkowsky  {Ber.  d.  Chem. 
Ges.,  xiii.  1395)  states  that  starch  may  be  rendered  soluble  by  heating  with  glycerin 
to  190°  C.  (374°  F.),  and  pouring  whilst  hot  into  water,  filtering,  and  adding  alco- 
hol to  the  filtrate,  which  causes  precipitation  of  the  soluble  starch. 

Varieties.  Starch,  as  obtained  from  different  substances,  is  somewhat  different  in 
its  characters.  Wheat  starch,  when  examined  with  a  microscope,  is  found  to  con- 
sist of  granules  varying  from  about  YoV-g-  of  an  inch  in  diameter  to  a  mere  point, 
the  smaller  being  spheroidal,  the  larger  rounded  and  flattened,  with  the  hylura  in 
the  centre  of  the  flattened  surface,  and  surrounded  by  concentric  rings,  which  often 
extend  to  the  edge.  The  granules  are  mixed  with  loose  integuments,  resulting 
from  the  process  of  grinding.  This  variety  of  starch  has  a  certain  degree  of  hard- 
ness and  adhesiveness,  owing,  according  to  Guibourt,  to  the  escape  of  a  portion  of 
the  interior  substance  of  the  broken  granules,  which  attracts  some  moisture  from 
the  air,  and,  thus  becoming  glutinous,  acts  as  a  bond  between  those  which  remain 
unbroken.  Another  opinion  attributes  this  peculiar  consistence  to  the  retention  of 
a  portion  of  the  gluten  of  the  wheat  flour,  which  causes  the  granules  to  cohere. 
Under  the  name  of  corn  starch,  a  variety  of  fecula  obtained  from  the  meal  of  maize 
or  Indian  corn  is  much  used  for  nutritive  purposes  in  the  United  States.  It  is  an 
excellent  preparation.  The  granules  of  maize  starch  are  very  small,  with  a  diame- 
ter not  exceeding,  according  to  Payen,  one-sixth  of  that  of  the  potato,  and  little 
more  than  one-half  that  of  the  wheat  granules.  {Gmelin,  xv.  79.)  Potato  starch  is 
employed  in  various  forms,  being  prepared  so  as  to  imitate  more  costly  amylaceous 
substances,  such  as  arrow-root  and  sago.  In  its  ordinary  state,  it  is  more  pulverulent 
than  wheat  starch,  has  a  somewhat  glistening  appearance,  and  may  be  distinguished, 
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with  the  aid  of  the  microscope,  by  the  size  of  its  granules,  which  arc  larger  than 
those  of  any  other  known  fecula,  except  canna  or  tous  les  niois.*  They  arc  exceed- 
ingly diversiBed  in  size  and  shape,  though  their  regular  form  is  thought  to  be  ovate. 
The  characters  of  other  kinds  of  fecula  will  be  given  under  the  heads  of  the  several 
officinal  substances  of  which  they  constitute  the  whole  or  a  part. 

According  to  Chevallier,  starch  is  sometimes  adulterated  with  carbonate  and  sul- 
phate of  calcium  ;  and  the  fraud  is  also  practised  of  saturating  it  with  moisture,  of 
which  it  will  absorb  12  per  cent,  without  any  obvious  change. 

Medical  Properties,  etc.  Starch  is  nutritive  and  demulcent,  but  in  its  ordinary 
form  is  seldom  administered  internally.  Powdered  and  dusted  upon  the  skin,  it  is 
sometimes  used  to  absorb  irritating  secretions,  and  prevent  excoriation.  Dissolved 
in  hot  water  and  allowed  to  cool,  it  is  often  employed  in  enemata,  either  as  a  vehicle, 
or  as  a  demulcent  application  in  irritated  states  of  the  rectum.  It  may  be  used  as 
an  antidote  to  iodine  taken  in  poisonous  quantities. 

Off.  Prep.  Amylum  lodatum,  U.  S.;  Glyceritum  Amyli,  U.  S.;  Glycerinum 
Amyli,  Br.;  Mucilago  Amyli,  Br.;  Pulvis  Tragacanthae  Compositus,  Br. 

AMXLUM  lODATUM.  U.  S.     Iodized  Starch. 

(AM'y-LCM  i-O-DA'TLM.) 

Amyli  lodidum,  Iodide  of  Starch;   lodure  d'Amidon,  Fr.;  Jodstarke,  G. 

"Stareh,  ninety-jive  parts  [or  four  hundred  and  eighteen  grains];  Iodine, _/?rc 
parts  [or  twenty-two  grains] ;  Distilled  Water,  a  sufficient  quantity.  To  make  one 
hundred  parts  [or  one  ounce  av.].  Triturate  the  Iodine  with  a  little  distilled  water, 
add  the  starch  gradually,  and  continue  triturating  until  the  compound  assumes  a 
uniform  blue  color,  approaching  black.  Dry  it  at  a  temperature  not  exceeding 
40°  C.  (104°  F.),  and  rub  it  to  a  fine  powder.  Iodide  of  Starch  should  be  pre- 
served in  glass-stoppered  vials."  U.  S. 

This  is  a  new  officinal.  The  view  taken  by  our  Pharmacopoeia  is  that  of  Liebig 
and  Duclaux,  that  iodized  starch  is  not  a  definite  chemical  compound,  hence  the 
name  iodized.  Bondonneau,  on  the  other  hand,  assigns  to  it  the  formula  (CgHjg05)jI, 
whilst  Payen  and  Fritzsche  give  it  (CgHj^Oj^jgl.  If  it  is  a  definite  compound,  it  is 
one  of  the  most  feeble  known  ;  sunlight,  boiling  water,  alcohol,  potash,  and  hydrosul- 
phuric  acid  decomposing  it  easily.  The  officinal  formula  is  substantially  that  of  Dr. 
Andrew  Buchanan,  of  Glasgow,  who  proposed  iodized  starch  as  a  means  of  administer, 
ing  iodine  in  large  doses  without  causing  irritation  of  the  stomach.  He  prepares  it  by 
triturating  twenty-four  grains  of  iodine  with  a  little  water,  adding  gradually  an  ounce 
of  very  finely  powdered  starch,  and  continuing  the  trituration  until  the  compound 

■*  Cansa  was  dropped  at  the  last  U.  S.  revision.  Althoagh  not  used  as  mnch  as  formerly,  it 
merits  a  notice.  (Aniylnm  Cannx  ;  Tons  let  Moi's,  Amidon  de  Canne,  Fecide  de  Tolomane,  Fr. ;  tViii- 
nastHrke,  G.)  It  is  yet  somewhat  uncertain  from  what  species  of  Canna  the  fecula  is  derived, 
though  it  is  generally  believed  to  be  C.  ednlia.  The  tubers  of  Canna  Achiras  (Gillies),  growing  in 
Central  and  South  America,  are  said  to  be  used  as  food  in  Peru  and  Chili  (Lindley,  Med.  and 
Econoni.  Bot.  p.  50) ;  and  a  root  or  rhizome,  closely  resembling  turmeric,  and  used  by  the  native 
Africans  at  Sierra  Leone  for  dyeing  yellow,  was  found  by  Dr.  Wm.  F.  Daniell  to  be  the  product  of 
a  species  of  Canna,  believed  to  be  the  C.  »peciosa  of  Roscoc.  (P.  J.  Tr.,  Nov.  1859,  p.  258.) 

Cunn'a  ednlis.  Lindley,  Flor,  Med.  p.  569,  figured  in  Fl.  Med.  and  Econ.  of  the  same  author, 
p.  49,  also  B.  and  T.  266.  This  is  a  tuberous  plant,  with  erect,  smooth,  purplish  stems,  from  four 
to  sis  feet  high,  and  invested  with  sheathing  leaves,  which  are  ovate-oblong,  tapering  towards  each 
end,  smooth,  and  of  a  deep  glaucous  green,  with  purplish  edges.  The  flowers  are  few,  and  in  com- 
pact racemes,  of  a  red  and  yellow  color.  The  plant  is  a  native  of  the  West  Indies,  and  is  culti- 
vated in  the  islands  of  St.  Kitts  and  Trinidad,  and  perhaps  others.  The  tubers  are  first  rasped,  by 
means  of  a  machine,  into  a  pulp,  from  which  the  starch  is  extracted  in  the  usual  manner,  by  wash- 
ing and  straining,  and,  after  the  washings  have  been  allowed  to  stand,  so  as  to  deposit  the  fecula, 
decanting  the  clear  liquid.  (Pereira,  Mat.  Med.) 

Properties.  Canna  starch  is  in  the  form  of  a  light,  beautifully  white  powder,  of  a  shining  ap- 
pearance, very  unlike  the  ordinary  forms  of  fecula.  Its  granules  are  said  to  be  larger  than  those 
of  any  other  variety  of  starch  in  use,  being  from  the  300th  to  the  200th  of  an  inch  in  length. 
Under  the  microscope  they  appear  ovate  or  oblong,  with  numerous  regular  unequally  distant  rings; 
and  the  circular  hilum,  which  is  sometimes  double,  is  usually  situated  at  the  smaller  extremity. 
(Pereira.)  This  fecula  has  the  ordinary  chemical  properties  of  starch,  and  forms,  when  prepared 
with  boiling  water,  a  nutritious  and  wholesome  food  for  infants  and  invalids.  It  may  be  prepared 
in  the  same  manner  as  arroic-root,  and  is  said  to  form  even  a  stiflFer  jelly  with  boiling  water.  (See 
Marmita.) 
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assumes  a  uniform  blue  color.  The  iodide  is  then  dried  by  a  gentle  heat,  and 
kept  in  a  well-stopped  bottle. 

M.  Magnes-Lahens,  of  Toulouse,  first  employed  torrefied  starch,  but  subsequently 
abandoned  its  use,  and  now  contents  himself  with  making  an  intimate  mixture  of 
iodine  and  starch,  slightly  moistened,  which  he  subjects  to  the  heat  of  a  water-bath, 
until  it  is  converted  into  the  iodide  of  starch,  forming  a  solution  with  water  of  a 
magnificent  blue  color.  The  heat,  thus  regulated,  disaggregates  the  starch,  without 
completely  transforming  it  into  dextrin,  and  gives  a  preparation  in  the  form  of  a 
black  powder.  M.  Seput,  of  Constantinople,  has  also  given  a  formula  for  this  solu- 
ble iodide,  and  for  a  si/riip  to  be  made  from  it.  (See  Journ.  de  JPharm.,  Mars,  1852, 
p.  202.)  M.  Soubeiran  reported  upon  these  preparations  to  the  Paris  Society  of 
Pharmacy,  and  deemed  them  ineligible  on  account  of  their  variable  strength  in 
iodine,  arising  from  the  greater  or  less  loss  of  this  element  during  the  necessary  ex- 
posure to  heat.  Nevertheless,  as  the  syrup  is  called  for,  he  recommended  the  fol- 
lowing process  for  making  it,  availing  himself  of  the  observations  of  his  predecessors, 
which  he  had  occasion  to  cite  in  his  report.  Triturate  thoroughly,  in  a  porcelain 
mortar,  36  grammes  of  nitric  starch  with  4J  grammes  of  iodine,  dissolved  in  three 
times  its  weight  of  ether,  and  added  in  successive  portions,  until^  after  the  evapora- 
tion of  the  greater  part  of  the  ether,  a  blue  powder  remains.  Introduce  this  into  a 
weighed,  stoppered  flask,  and,  having  added  520  grammes  of  water,  expose  the 
whole  to  the  heat  of  a  water-bath,  with  the  stopper  at  first  removed,  in  order  to 
complete  the  dissipation  of  the  ether.  Afterwards  the  stopper  is  replaced,  being 
loosely  tied  with  a  packthread,  so  as  to  permit  of  its  being  raised  without  being 
driven  out ;  and  the  heat  is  continued  for  about  an  hour  and  a  half,  when  the  iodide 
of  starch  will  be  completely  formed.  The  flask  is  then  weighed,  and  a  quantity  of 
water  added  to  it,  equal  to  that  lost  by  evaporation.  Lastly,  1040  grammes  of 
sugar  are  added  to  the  liquid,  and  dissolved  by  a  gentle  heat.  By  this  formula  a 
syrup  is  prepared,  containing  a  quarter  of  one  per  cent,  of  iodine,  a  small  part  of 
which  is  in  the  state  of  hydriodic  acid.  The  nitric  starch  is  used  by  M.  Soubeiran, 
because  it  unites  with  the  iodine  in  much  less  time  than  the  ordinary  starch.  It  is 
made  by  mixing  ordinary  starch,  in  the  cold.  With  150  parts  of  water,  to  which  1 
part  of  nitric  acid  has  been  added,  and  allowing  the  whole  to  dry  in  the  open  air. 
Three  grains  of  this  syrup,  diluted  with  a  pint  of  water,  communicate  to  the  liquid 
a  sensible  blue  tint.  This  test  may  serve  to  determine  whether  the  preparation  is 
of  full  strength.  (Journ.  de  Pharm.,  Mai,  1852,  p.  329.)  The  dose  of  the  syrup  is 
from  one  to  four  tablespoonfuls  a  day. 

M.  Qucsneville,  for  whom  it  is  claimed  that  he  first  introduced  iodide  of  starch  into 
therapeutics,  recommends  the  following  method  of  preparing  it.  Take  of  the  finest 
starch,  unmixed  with  that  from  the  potato,  1050  grammes ;  iodine,  in  very  fine  powder 
passed  twice  through  a  sieve  of  silk,  100  grammes.  Carefully  mix  the  powders,  and, 
when  the  mixture  is  complete,  sprinkle  into  it  gradually,  agitating  constantly,  a  mix- 
ture of  400  grammes  of  water  and  100  of  alcohol.  The  powder  becomes  gradually 
more  and  more  deeply  colored,  and  soon  of  a  beautiful  black.  It  is  to  be  allowed 
to  stand  1 5  or  20  days,  and  is  then  dried,  first  by  a  current  of  air  and  then  in  a 
stove.  When  well  dried,  the  powder  has  no  smell  of  iodine,  of  which  it  contains 
exactly  one-tenth  of  its  weight.  It  is  quite  insoluble  in  cold  water;  but  to  render 
it  soluble,  it  is  sufiicient  to  heat  it  in  an  enamelled  pan  over  a  very  gentle  fire  with 
constant  agitation ;  the  heat  must  be  removed  when  a  pungent  odor  is  emitted.  The 
powder  thus  procured  is  sufiicient  for  pharmaceutical  use.  If  it  be  desired  to  obtain 
it  purer  and  extremely  soluble  in  cold  water,  and  always  of  a  fine  violet-blue,  it  will 
be  necessary  to  make  with  heat  a  concentrated  solution,  so  as  to  mark  7  or  8  degrees 
on  the  areometer  for  saline  solutions,  allow  it  to  stand  and  settle  for  several  days,  then 
decant  the  liquor,  add  a  quantity  of  alcohol  just  sufficient  to  precipitate  the  iodide  of 
starch,  put  the  magma  which  forms  upon  a  linen  cloth,  press  it  as  strongly  as  possible, 
and  dry  it  by  a  stove-heat  upon  shallow  dishes,  (Journ.  de  P/tarm.,  Juillet,  1868,  p.  30.) 

Medical  Properties.  This  preparation  has  been  highly  recommended  by  Drs. 
A.  Buchanan,  J.  C.  Daiton,  and  others,  as  aff'ordinga  means  of  introducing  iodine  very 
largely  into  the  general  system  without  causing  local  irritation.     Dr.  Buchanan  thinks 
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that,  by  means  of  the  starch,  the  iodine  is  converted  into  hydriodic  acid,  and  in  this 
state  enters  the  circulation.  Prof.  Dalton,  of  New  York,  found  that  nearly  all  the  ani- 
mal fluids  decompose  iodide  of  starch,  and  destroy  its  blue  color.  {Am.  Journ.  of 
Med.  Sci.,  April,  1856,  p.  327.)  This  result  is  owing,  no  doubt,  to  the  alkaline 
nature  of  most  of  the  animal  fluids,  especially  those  of  the  duodenum,  alkaline  iodides 
being  formed  at  the  expense  of  the  starch.  The  dose  is  a  heaped  teaspoonful,  given 
in  water-gruel,  three  times  a  day,  and  afterwards  increased  to  a  tablespoonful.  No 
nicety  is  necessary  in  apportioning  the  dose.  In  some  cases  Dr.  Buchanan  has  given 
half  ounce  (15-6  Gm.)  doses  of  the  iodide  three  times  a  day,  immediately  increased  to 
an  ounce  (31"1  Gm.). 

A'NETHI  FEUCTUS.  Br.    Bill  FruU. 

(a-xe'th!  fruc'tos.) 
•'The  fruit  of  Anethum  graveolens."  Br. 

Aneth,  Fenouil  puant,  Fr.;  Dill,  G. 

OLEUM  ANETHI.  Br.     Oil  of  DiU. 

(O'LE-UJI  A-NE'THI.) 

«'  The  oil  distilled  in  Britain  from  dill  fruit."  Br. 

Essence  d'Aneth,  Aneth  k  odeur  forte,  Fr.;  Dill,  Dillcil,  G.;  Aneto,  It.;  Eneldo,  Sp. 

Gen.  Ch.  Fruit  nearly  ovate,  compressed,  striated.  Petals  involuted,  entire. 
Willd. 

Anethum  graveolens.  Willd.  Sp.  Plant,  i.  1469  ;  Woodv.  Med.  Bot.  p.  125,  t.  48. 
Dill  is  an  annual  plant,  three  or  four  feet  high,  with  a  long  spindle-shaped  root ; 
an  erect,  striated,  jointed  branching  stem ;  and  bipinnate  or  tripiunate,  glaucous 
leaves,  which  stand  on  sheathing  footstalks,  and  have  linear  and  pointed  leaflets. 
The  flowers  are  yellow,  and  in  large,  flat,  terminal  umbels,  destitute  of  involucre. 
The  plant  is  a  native  of  Spain,  Portugal,  and  the  south  of  France ;  and  is  found 
.f^i  owing  wild  in  various  parts  of  Africa  and  Asia.  It  is  cultivated  in  all  the  coun- 
fies  of  Europe,  and  has  been  introduced  into  our  gardens.  The  seeds,  as  the  fruit 
is  commonly  called,  are  the  only  part  used.  They  are  usually  rather  more  than  a 
line  in  length,  and  loss  than  a  line  in  breadth,  of  an  oval  shape,  thin,  concave  on 
one  side,  convex  and  striated  on  the  other,  of  a  brown  color,  and  surrounded  by  a 
yellowish  membranous  expansion.  Each  mericarp  has  three  sharply  keeled  dorsal 
ridges,  besides  two  marginal  thin  membranous  projections  or  ridges.  The  vittse  or 
oil  tubes  are  six  in  number,  two  upon  the  face  and  one  in  each  furrow  between  the 
ridges.  The  odor  is  strong  and  aromatic,  but  less  agreeable  than  that  of  fennel 
seed ;  their  taste,  moderately  warm  and  pungent.  T&ese  properties  depend  on  a 
volatile  oil,  which  may  be  obtained  separate  by  distillation.  The  bruised  seeds 
impart  their  virtues  to  alcohol  and  to  boiling  water. 

Oil  of  dill  is  of  a  pale  yellow  color,  with  the  odor  of  the  fruit,  and  a  hot,  sweetish, 
acrid  taste.  The  fruit  yields  about  35  per  cent,  of  it.  The  chief  constituent  of 
this  oil  was  found  by  Gladstone  (Chem.  Sac.  Jour.,  [2]  2,  p.  2  and  10,  p.  3)  to  be 
a  hydrocarbon,  CjgHjg,  to  which  he  gave  the  name  of  anethene.  This  substance  has 
a  lemon-like  odor,  sp.  gr.  0-846,  and  boils  at  172°  C.  (341-6°  F.).  It  deviates  a  ray 
of  polarized  light  strongly  to  the  right.  Nietzki  (Arch.  Phar.,  (3)  4,  p.  317)  ascer- 
tained that  there  is  present,  moreover,  another  hydrocarbon,  Cj^Hj^,  in  very  small 
proportion,  which  boils  at  155°-160°  C.  (311°-320°  F.).  A  third  constituent  is 
in  all  probability  identical  with  carvol,  C,„Hj^O,  inasmuch  as  Fliickiger  prepared  from 
the  oil  of  dill  direct  the  crystals  (C,oHj^Ojjtl.^S.  (Phai-macoffraphia,  2d  ed.,  p.  329.) 
The  oil  is  sometimes  used  for  preparing  dill-water. 

Medical  Properties.  Dill  seeds  have  the  properties  common  to  the  aromatics^ 
but  are  very  seldom  used  in  this  country.  They  may  be  given  in  powder  or  infu- 
sion. The  dose  of  the  fruit  is  from  fifteen  grains  to  a  drachm  (1-3-9  Gm.),  of  the 
oil  three  or  four  drops  (0-18-0-24  C.c).  9 

Off.  Prep,  of  Dill.  Aqua  Anethi,  Br. 
13 
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ANISUM.  U.S.    Anise. 

(A-NI'SUM.) 

"  The  fruit  of  Pimpinella  Anisum.  Linne.  (Nat.  Ord.  Umbelliferae,  Ortho- 
spermse.)"    U.  S. 

Fructus  (Semen)  Anisi,  s.  Anisi  vulgaris;  Aniseed,  E.;  Anis,  Anisvert,  Graines  d'Anis,  i^r.y 
Anissame,  Ai;is,  G.;  Semi  d'Aniso,  It.;  Simiente  de  Anis,  Sp.;  Anison,  Ar. 

Gen.  Ch.  Fruit  ovate-oblong.  Petals  inferior.  Stigma  nearly  globular. 
Willd. 

Pimpinella  Anisum.  Willd.  Sp.  Plant,  i.  1473;  B.  and  T.  122.  This  is  an 
annual  plant,  about  a  foot  in  height,  with  an  erect,  smooth,  and  branching  stem. 
The  leaves  are  petiolate,  the  lower  roundish-cordate,  lobed,  incised-serrate,  the 
middle  pinnate-lobed  with  cuneate  or  lanceolate  lobes,  the  upper  trifid,  undivided, 
linear.  The  flowers  are  white,  and  in  terminal  compound  umbels,  destitute  of  in- 
volucres. 

The  anise  plant  is  a  native  of  Egypt  and  the  Levant,  but  has  been  introduced 
into  the  south  of  Europe,  and  is  cultivated  in  various  parts  of  that  continent.  It 
is  also  cultivated  occasionally  in  the  gardens  of  this  country.  The  fruit  is  abun- 
dantly produced  in  Malta  and  Spain,  and  especially  so  in  Romagna,  in  Italy,  whence 
it  is  largely  exported  through  Leghorn.  The  Spanish  is  smaller  than  the  German 
or  French,  and  is  usually  preferred.  It  is  said  also  to  be  extensively  cultivated  in 
India  and  South  America,  although  we  are  not  aware  that  the  product  ever  comes 
into  American  commerce. 

It  is  one  of  the  oldest  aromatics,  having  been  spoken  of  by  Theophrastus  and 
cultivated  in  the  imperial  Grermau  farms  of  Charlemagne.  In  1305,  Edward  I. 
granted  a  patent  giving  the  right  to  levy  tolls  upon  it  at  the  Bridge  of  London  for 
the  purpose  of  repairing  the  bridge  itself 

Anise  seeds  (botanically,  fruit)  are  about  a  line  in  length,  oval,  striated,  somewhat 
downy,  attached  to  their  footstalks,  and  of  a  light  greenish  brown  color,  with  a 
shade  of  yellow.  "  About  one-sixth  of  an  inch  (4  mm.)  long,  ovate,  compressed 
at  the  sides,  grayish,  finely  hairy,  and  consisting  of  two  mericarps,  each  with  a  flat 
face,  and  five  light  brownish  filiform  ridges,  and  about  fifteen  thin  oil  tubes." 
U.  S.  Their  odor  is  fragrant,  and  increased  by  friction;  their  taste,  warm,  sweet, 
and  aromatic.  These  properties,  which  depend  upon  a  peculiar  volatile  oil,  are  im- 
parted sparingly  to  boiling  water,  freely  to  alcohol.  The  volatile  oil  exists  in  the 
envelope  of  the  seeds,  and  is  obtained  separate  by  distillation.  (See  Oleum  Anisi.) 
Their  internal  substance  contains  a  bland  fixed  oil.  By  expression,  a  greenish  oil  is 
obtained,  which  is  a  mixture  of  the  two.  The  seeds  are  sometimes  adulterated  with 
small  fragments  of  argillaceous  earth,  which  resembles  them  in  color ;  and  their 
aromatic  qualities  are  occasiorially  impaired  by  a  slight  fermentation,  which  they  are 
apt  to  undergo  in  the  mass,  when  collected  before  maturity. 

When  examined  by  the  microscope,  anise  is  seen  to  contain  a  very  great  but  vari- 
able number  of  small  oil  tubes,  which  are  well  represented  in  the  accompanying 
figure, — from  fifteen  to  thirty  to  each  mericarp.     The  epi- 
dermis is  supplied  with  short,  simple  hairs,  easily  detached 
in  making  a  section,  and  not  represented  in  the  cut. 

A  case  of  poisoning  is  on  record  from  the  accidental  ad- 
mixture of  the  fruits  of  Conium  maculatum,  which  bear 
some  resemblance  to  those  of  anise,  but  may  be  distinguished 
by  their  crenate  or  notched  ridges  and  the  absence  of  oil 
tubes.  They  are,  moreover,  broader  in  proportion  to  their 
length,  and  are  generally  separated  into  half  fruits,  while 
those  of  anise  are  whole. 

.  Star  aniseed,  the  Cardamomum  Siberiense  or  Annis  de 
Siberie  of  the  seventeenth  century  and  the  badiane  of 
the  French  writers,  is  the  product  of  the  Illicium  anisatum,  a  small  evergreen  tree, 
which  belongs  to  the  Ma^noliaceae,  and  is  a  native  of  China  and  Japan.  The  drug 
is  said  to  be  collected  sollly  in  Southwestern  China.  The  fruit  consists  of  from  five 
to  ten  browL,lsh  ligneous  capsules,  opening  by  their  upper  edge,  four  or  five  lines 
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Innjr,  united  together  in  the  form  of  a  star,  each  containing  a  brown  shining  ellip- 
tical seed.  They  contain  about  4  per  cent,  of  a  volatile  oil,  closely  resembling  that 
of  anise,  or  suggesting  to  some  persons  that  of  fennel.  There  are  no  known 
chemical  differences  between  these  oils,  although  dealers  distinguish  them  by  their 
smell  and  taste.  Star  anise  is  not  used  in  medicine,  but  is  very  largely  employed, 
especially  upon  the  continent  of  Europe,  for  flavoring  liquors.  Cases  of  poisoning 
have  occurred  through  the  use  of  the  fruit  of  lllicium  reUgiosiim  {Shikimi),  which 
closely  resembles  star  anise.  This  false  star  anise  is  devoid  of  the  anise  odor,  but 
has  an  odor  resembling  laurel,  clove,  and  nutmeg.  The  poisonous  principle  has 
been  called  Sikimine  by  Eykman.  (/*.  J.  Tr.,  June  18  and  25,  1881.) 

Dr.  Ruschenberger,  U.S.N.,  has  shown  that  oil  of  anise  has  a  remarkable  power 
of  deodorizing  suljjhide  of  potassium  ;  a  drop  of  the  oil  having  entire!}'  deprived 
of  offensive  odor  a  drachm  of  lard  with  which  five  grains  of  the  sulphide  had 
been  incorporated.  (Am.  Jonrn.  of  Med.  Sci.,  N.  S.,  xlviii.  419.) 

Medical  Properties  and  Uses.  Anise  is  a  grateful  aromatic  carminative ;  and 
is  supposed  to  have  the  property  of  increasing  the  secretion  of  milk.  It  has  been 
in  use  from  the  earliest  times.  In  Europe  it  is  much  employed  in  flatulent  colic, 
and  as  a  corrigent  of  griping  or  unpleasant  medicines  ;  but  in  this  country  fennel 
seed  is  preferred.  Anise  maybe  given  bruised,  or  in  powder,  in  the  dose  of  twenty 
or  thirty  grains  (1"3— 1"95  Gm.)  or  more.  The  iufusion  is  less  efficient.  The  vol- 
atile oil  may  be  substituted  for  the  seeds  in  substance.  Much  use  is  made  of  this 
aromatic  for  imparting  flavors  to  liquors. 

Of.  Prep.  Oleum  Anisi,  U.  S. 

AXTHEMIS.   U.S.,  Br.     Anihemis.     IChamomile.'] 

(iN'THE-MlS.) 

Anthemidis  Flores,  Br.;  Flores  Chamomillae  Romanae.  P.  G.;  Roman  or  English  Chamomile, 
E.;  Camomille  Romaine,  Fr.;  Romische  Kamille,  G.;  Camomilla  Romnna,  It.;  Manzanilla  Ro- 
mana,  Sp. 

"The  flower  heads  of  Anthemis  nobilis.  Linn^.  (Kat.  Ord.  Compositae.)  Col- 
lected from  cultivated  plants."  U.  S.  "  The  dried  single  and  double  flower  heads 
of  the  common  chamomile,  Anthemis  nobilis ;  wild  and  cultivated."  Br. 

Gen.  Ch.  Receptacle  chaffy.  tSeed-dotcn  none  or  a  membranaceous  margin. 
Culyx  hemispherical,  nearly  equal.     Florets  of  the  ray  more  than  five.    Willd. 

Several  species  of  Anthemis  have 'been  employed  in  medicine.  A.  nobilis,  which 
is  the  subject  of  the  present  article,  is  by  far  the  most  important.  A.  Cotula,  or 
mayweed,  was  formerly  recognized  by  the  U.S.  Pharmacopoeia,  A.  Pyrethrum, 
which  affords  the  pellitory  root,  is  among  the  officinal  plants.  (See  Pyrethrum.') 
A.  arvensis,  a  native  of  this  country  and  of  Europe,  bears  flowers  which  have  an 
acrid  bitter  taste,  and  possess  medical  properties  analogous  though  much  inferior  to 
those  of  common  chamomile.  They  may  be  distinguished  by  their  want  of  smell. 
A.  tiiictoria  is  occasionally  employed  as  a  tonic  and  vermifuge  in  Europe.  Matri- 
caria sunveolens  is  said  to  vield  the  chamomile  of  the  Indian  bazaars. 

Anthemis  nobilis.  Willd.  Sp.  Plant,  in.  2180;  B.  and  T.  154.  This  is  an 
herbaceous  plant  with  a  perennial  root.  The  stems  are  from  six  inches  to  a  foot 
long,  round,  slender,  downy,  trailing,  and  divided  into  branches,  which  turn  upwards 
at  their  extremities.  The  leaves  are  bipinnate,  the  leaflets  small,  threadlike,  some- 
what pubescent,  acute,  and  generall}-  divided  into  three  segments.  The  flowers  are 
solitary,  with  a  yellow  convex  disk,  and  white  rays.  The  calyx  is  common  to 
all  the  florets,  of  a  hemispherical  form,  and  composed  of  several  small  imbricated 
hairy  scales.  The  receptacle  is  convex,  prominent,  and  furnished  with  rigid  bristle- 
like  paleae.  The  florets  of  the  ray  are  numerous,  narrow,  and  terminated  with  three 
small  teeth.  The  whole  herb  has  a  peculiar  fragrant  odor,  and  a  bitter  aromatic 
taste.     The  flowers  only  are  officinal. 

This  plant  is  a  native  of  Europe,  and  grows  wild  in  all  the  temperate  parts  of 
that  continent.     It  is  also  largely  cultivated  for  medicinal  purposes.*     In  France, 

*  Mr.  Jacob  Bell,  of  Miteham,  in  Surrey,  England,  stated  that  the  plant  is  usually  propagated 
bv  dividing  the  root,  though  the  seeds  are  employed  when  it  is  desired  to  introduce  new  varieties. 
Each  root  will  serve  as  the  source  of  thirty  or  forty  plants.     They  are  set  in  rows  a  yard  apart,  at 
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Germany,  and  Italy,  it  is  generally  known  by  the  name  of  Roman  chamomile.  By 
cultivation  the  yellow  disk  florets  are  often  converted  into  the  white  ray  florets.  Thus 
altered,  the  flowers  are  said  to  be  double,  while  those  which  remain  unchanged  are 
called  single  ;  but,  as  the  conversion  may  be  more  or  less  complete,  it  generally  hap- 
pens that  with  each  of  the  varieties  there  are  intermingled  some  flowers  of  the  other 
kind,  or  in  different  stages  of  the  change.  The  double  flowers  are  generally  pre- 
ferred ;  though,  as  the  sensible  properties  are  found  in  the  greatest  degree  in  the 
disk,  the  single  are  the  most  powerful.  It  is  rather,  however,  in  aromatic  flavor 
than  in  bitterness  that  the  radical  florets  are  surpassed  by  those  of  the  disk.  If  not 
well  and  quickly  dried,  the  flowers  lose  their  beautiful  white  color,  and  are  less 
efficient.  The  flowers  which  are  largest,  most  double,  and  whitest  should  be  pre- 
ferred. They  are  thus  described  ofiicinally.  "  Subglobular,  about  three-quarters  of 
an  inch  (2  cm.)  broad,  consisting  of  an  imbricated  involucre,  and  numerous  white, 
strap-shaped,  three-toothed  florets,  inserted  upon  a  chaffy,  conical,  solid  receptacle. 
It  has  a  strong,  agreeable  odor,  and  an  aromatic  bitter  taste."  U.  S.  The  seeds 
yield  by  expression  a  fixed  oil,  which  is  said  to  be  applied  in  Europe  to  various 
economical  uses. 

Though  not  a  native  of  America,  chamomile  grows  wild  ill  some  parts  of  this 
country,  and  is  occasionally  cultivated  in  our  gardens  for  family  use;  the  whole  herb 
being  employed.  The  medicine,  as  found  in  our  shops,  consists  chiefly  of  the  double 
flowers,  and  is  imported  from  Germany  and  England.  From  the  former  country  the 
flowers  of  Matricaria  Chamomilla  are  also  occasionally  imported,  under  the  name 
of  chamomile.  (See  Matricaria.)  In  France,  the  flowers  of  two  other  plants  are 
sold  in  the  shops,  indiscriminately  with  those  of  Anthemis  nohilis ;  viz.,  those  of 
Pyrethrum  Parthenium  (the  Chrysanthemum  Parthenium  of  Persoon)  or  feverfew., 
and  those  of  Anthemis  parthenoides,  De  Cand.,  or  the  Matricaria  parfhenoides,  i)esf. 
{Journ.  de  Pha7-m.,  Mai,  1859,  p.  347.)  For  the  peculiar  character  by  which  these 
two  flowers  may  be  distinguished  from  the  chamomile,  see  Pyrethrum  Parthenium 
in  Part  II. 

Properties.  Chamomile  flowers,  as  usually  found  in  the  shops,  are  large,  almost 
spherical,  of  a  dull  white  color,  a  fragrant  odor,  and  a  warmish,  bitter,  aromatic 
taste.  When  fresh,  their  smell  is  much  strongar,  and  was  fancied  by  the  ancients 
to  resemble  that  of  the  apple.  Hence  the  name  cfiamxmelum  {-^aiiai,  on  the  ground, 
and  iiTiko'.),  an  apple);  and  it  is  somewhat  singular  that  the  Spanish  name  manzanilla 
(a  little  apple)  has  a  similar  signification.  Th^  flowers  impart  their  odor  and  taste 
to  water  and  alcohol,  the  former  of  which,  at  the  boiling  temperature,  extracts 
nearly  one-fourth  of  their  weight.  The  investigations  of  several  chemists  performed 
in  1878-1879,  in  Fittig's  laboratory  at  Strassburg,  have  shown  the  oil  of  chamo- 
mile to  contain  the  following  constituents: — a  fraction  distilling  at  147°-148°  C. 
(296°-298°  F.)  consisting  of  isohutylic  ethers  and  hydrocarbons ;  angelicate  of 
isobufyl  at  177°  0.  (3505°  F.)  ;  angelicate  of  isoamyUt  200°-201°  C.  (392°-394° 
F.)  ;  tigUnate  of  isoamyl  at  204°-205°  C.  (399°-401°  F.)  (both  these  compound 
ethers  answering  to  the  formula  C5Hjj,C5H^02).  In  the  residual  portion,  hexylic 
alcohol,  CgHj3,0H,  and  an  alcohol  of  the  formula  C,oHjgO  are  met  with,  both  prob- 
ably occurring  in  the  form  of  compound  ethers.  By  decomposing  the  angelicates 
and  the  tiglinate  above  mentioned  with  potash,  angelic  acid,  C^HgO^,  and  tiglinic 
acid  (or  methyl-crotonic)  isomeric  with  the  former  are  obtained  to  the  extent  of 
about  30  or  more  per  cent,  of  the  crude  oil.  In  the  oil  examined  by  Fittig,  angelic 
acid  prevailed;  from  another  specimen  E.  Schmitt  (1879)  obtained  but  very  little 
.of  it,  tiglinic  acid  prevailing.  Fliickiger  performed  some  experiments  in  order  to 
isolate  the  hitter  principle.,  but  did  not  succeed  in  obtaining  it  in  a  satisfactory  state 

intervals  of  about  eighteen  inches.  The  proper  period  for  planting  is  March  ;  and  the  flowers  are 
in  perfection  in  July,  but  continue  to  appear  throughout  the  season.  Extremely  wet  or  extremely 
dry  weather  is  injurious  to  the  crop.  It  is  more  productive  in  a  rather  heavy  loam,  than  either  in 
light  sandy  soil,  or  in  stiff  clay.  It  requires  little  manure,  but  attention  to  weeding  is  necessary. 
Over-manuring  increases  the  leaves  at  the  expense  of  the  flowers.  When  gathered,  the  flowers  are 
dried  upon  canvas  trays  in  a  drying-room,  artificially  warmed,  where  they  remain  about  a  day. 
The  crop  varies  from  three  to  ten  hundredweight  per  acre.  The  single  flowers  are  more  produc- 
tive than  the  double  by  weight;  but,  as  they  command  a  less  price,  the  value  of  the  crop  is  about 
the  same.  (/>.  J.  T.,  x.  118.) 
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of  purity  ;  it  formed  a  brown  extract,  apparently  a  glucoside.  He  also  confirms 
the  statement  that  no  alkaloid  is  present. 

Medical  Properties  and  Uses.  Chamomile  is  a  mild  tonic,  in  small  doses 
acceptable  and  corroborant  to  the  stomach,  in  large  doses  capable  of  acting  as  an 
emetic.  In  cold  infusion  it  is  often  advantageously  used  in  cases  of  enfeebled  diges- 
tion, whether  occurring  as  an  original  afifection,  or  consequent  upon  some  acute  dis- 
ease. It  is  especially  applicable  to  that  condition  of  general  debility,  with  languid 
appetite,  which  often  attends  convalescence  from  idiopathic  fevers.  As  a  febrifuge 
it  formerly  enjoyed  much  reputation,  and  was  employed  in  intermittents  and  re- 
mittents ;  but  we  have  remedies  so  much  more  efficient,  that  it  is  now  seldom  used 
in  this  capacity.  The  tepid  infusion  is  very  often  given  to  promote  the  operation 
of  emetics,  or  to  assist  the  stomach  in  relieving  itself  when  oppressed  by  its 
contents.  The  flowers  are  sometimes  applied  externally  in  the  form  of  fomenta- 
tion, in  cases  of  irritation  or  inflammation  of  the  abdominal  viscera,  and  as  a  gentle 
incitant  in  flabby,  ill-conditioned  ulcers.  The  dose  of  the  powder  as  a  tonic  is 
from  half  a  drachm  to  a  drachm  (1-95-3-9  Gm.)  three  or  four  times  a  day,  or  more 
frequently.  The  infusion  is  usually  preferred.  The  decoction  and  extract  cannot 
exert  the  full  influence  of  the  medicine  ;  as  the  volatile  oil  is  driven  off  at  the 
boilinii  temperature. 

Off.  Prep.     Extractum  Anthemidis,  Br.;  Infusum  Anthemidis. 

ANTIMONIUM.    Antimony. 

Sb;  122.  (AX-TI-MO'KI-UM.)  Sb;  122. 

Stibinm,  Lat.;  Antimoine,  Fr.;  Antimor,  Spiessglanz  Metall,  G.;  Antimonio,  Sp.,  It. 

Metallic  antimony,  sometimes  called  regvlus  of  antiviony,  is  not  officinal  in  the 
British  or  United  States  Pharmacopoeias ;  but,  as  it  enters  into  the  composition  of 
a  number  of  important  pharmaceutical  preparations,  we  have  thought  it  proper  to 
notice  it  under  a  distinct  head. 

Antimony  exists  in  nature — 1,  uncombined  ;  2,  as  an  oxide;  3,  as  antimonous 
sulphide  (tersulphide)  and  4,  as  an  oxysulphide.  It  is  found  principally  in  France 
and  Germany  ;  but  has  been  discovered  also  in  the  British  province  of  New  Bruns- 
wick. 

Extraction.  All  the  antimony  of  commerce  is  extracted  from  the  native  sul- 
phiiie.  •  The  ore  is  first  separated  from  its  gangue  by  fusion.  It  is  then  reduced 
to  powder,  and  placed  on  the  floor  of  a  reverberatory  furnace,  where  it  is  subjected 
to  a  gentle  heat,  being  constantly  stirred  with  an  iron  rake.  This  process  of  roast- 
ing is  known  to  be  completed,  when  the  matter  is  brought  to  the  state  of  a  dull 
grayish  white  powder,  called  anthnf/ny  ash.  By  this  treatment  the  antimony  is 
partly  teroxidized,  and  partly  converted  into  antimonious  acid ;  while  nearly  all  the 
sulphur  is  dissipated  in  the  form  of  sulphurous  acid  gas  ;  a  portion  of  tersulphide, 
however,  remains  undecomposed.  The  matter  is  then  mixed  with  charcoal  impreg- 
nated with  a  concentrated  solution  of  carbonate  of  sodium,  and  the  mixture  heated 
in  crucibles,  in  a  melting  furnace.  The  charcoal  reduces  the  teroxide  of  antimony, 
while  the  alkali  unites  with  the  undecomposed  tersulphide,  and  forms  melted  scoriae, 
which  cover  the  reduced  metal,  and  diminish  its  loss  by  volatilization.  Antimony 
is  more  generally  obtained  by  the  reduction  of  the  native  sulphide  by  iron.  The 
reduction  of  the  antimony  sulphide  by  iron  takes  place  at  a  red  heat,  but  as  sul- 
phide of  iron  needs  a  higher  temperature  for  its  fusion,  and  its  specific  gravity  is 
not  much  less  than  that  of  the  metallic  antimony,  the  mass  must  be  heated  to  a 
white  heat  to  effect  a  perfect  separation,  and  this  occasions  a  loss  of  the  anti- 
mony. In  order  to  avoid  this,  sodium  sulphide  is  added  in  practice,  which  unites 
with  the  sulphide  of  iron  to  form  a  more  fusible  and  lighter  slag  of  double 
sodium  and  iron  sulphide.  To  100  parts  of  antimony  sulphide  is  taken  42  parts 
of  iron,  10  parts  of  anhydrous  sulphate  of  sodium,  and  2*  to  3*  parts  of  carbon. 

The  purest  commercial  antimony  is  not  entirely  free  from  foreign  metals,  chiefly 
iron,  lead,  and  arsenic.  M.  Lefort  purifies  it  for  the  purposes  of  pharmacy,  by  grad- 
ually adding  twenty-five  parts  of  the  metal,  in  fine  powder,  to  fifty  parts  of  nitric 
acid,  by  the  action  of  which  the  antimony  is  precipitated  as  antimonious  acid,  while 
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the  foreign  metals  remain  in  solution.  The  precipitate  is  then  thoroughly  washed 
with  water,  containing  a  hundredth  part  of  nitric  acid,  drained  completely,  mixed 
with  three  or  four  parts  of  powdered  sugar,  and  reduced  to  the  metallic  state  by 
being  heated  to  redness  in  a  Hessian  crucible.  {Journ.  de  Pharm.,  Aout,  1855,  p.  93. ) 
Antimony  is  imported  into  the  United  States  principally  from  France,  packed  in 
casks.  A  portion  is  also  shipped  from  Trieste,  from  Holland,  and  occasionally  from 
Cadiz.  The  Spanish  antimony  is  generally  in  the-form  of  pigs ;  the  French,  in  cir- 
cular cakes  of  about  ten  inches  in  diameter,  flat  on  one  side  and  convex  on  the  other; 
the  English,  in  cones.     The  French  is  most  esteemed. 

Properties,  etc.  The  time  of  the  discovery  of  antimony  is  not  known  ;  but  Basil 
Valentine  was  the  first  to  describe  the  method  of  obtaining  it,  in  his  work  entitled 
Currus  Triumphah's  Antimonn,  published  towards  the  end  of  the  fifteenth  century. 
It  is  a  brittle,  brilliant  metal,  ordinarily  of  a  lamellated  texture,  of  a  silver-white 
color  when  pure,  but  bluish  white  as  it  occurs  in  commerce.  When  rubbed  between 
the  fingers,  it  imparts  a  sensible  odor.  Its  atomic  weight  is  122,  symbol  Sb,  sp.  gr. 
6-7,  and  fusing  point  425°  C.  (797°  F.),  or  about  a  red  heat.  On  cooling  after  fusion, 
antimony  assumes  an  appearance  on  the  surface  bearing«some  resemblance  to  a  fern 
leaf.  When  strongly  heated,  it  burns  with  the  emission  of  white  vapors,  consisting 
of  teroxide,  formerly  called  argentine  /lowers  of  antimony,  A  small  portion,  being 
fused,  and  then  thrown  upon  a  flat  surface,  divides  into  numerous  globules,  which 
burn  rapidly  as  they  move  along.  It  forms  three  combinations  with  oxygen,  anti- 
mony trioxide  (antiraonous  oxide),  S^Og,  antimony  teti-oxide,  Sb^O^  (by  some 
considered  to  be  an  antimonate  of  the  teroxide  of  antimony,  Sb^Og),  and  antimony 
pentoxide  (antimonic  oxide),  Sb^O..  The  first  of  these  unites  with  water  to  form 
antimonous  add,  the  salts  of  which  are  called  antimonites,  the  third  unites  with 
water  to  form  antimonic  acid,  the  salts  of  which  are  called  antimonates.  The 
trioxide  will  be  noticed  under  the  head  of  Antimonii  Oxidum.  The  tetroxide  is  a 
white  powder,  yellowish  when  hot,  and  difficultly  soluble  in  acids.  It  forms  when 
either  of  the  other  two  oxides  is  strongly  heated  in  air.  Antimony  ash  described  above 
is  also  an  impure  tetroxide.  Antimonic  acid  is  a  lemon-colored  powder,  which  may 
be  prepared  by  oxidizing  the  metal  by  digestion  in  nitric  acid,  and  then  driving  off 
the  excess  of  the  acid  by  a  heat  not  exceeding  315-5°  C.  (600°  F.).  When  exposed 
to  a  red  heat,  it  parts  with  oxygen,  and  is  converted  into  the  antimony  tetroxide  just 
described.  This,  though  medicinally  inert,  frequently  forms  a  large  proportion  of 
the  preparation  called  antimonial  powder.  (See  Pulvis  Antimonialis.) 
Antimony  is  officinal  in  the  following  states  of  combination. 
I.  Sulphuretted. 

Antimonii  Sulphidum,  IT.  S.;  Antimonium  Nigrum,  ^r. — Sulphide  of  Anti- 
mony;  Black  Antimony.  (Prepared  Sidphide  of  Antimony,  Br.  186-1.) 

Antimonium  Sulphuratum,  [[.S.,  Br.  —  Sulphurated  Antimony. 

Antimonii  Sulphidum  Purificatum,  U.S. — Purified  Sulphide  of  Antimony. 
11.  Oxidized. 

Teroxide.  Antimonii  Oxidum,  ^^S*.,  Br. —  Oxide  of  Antimony. 

Teroxide  mixed  with  phosphate  of  calcium.  Pulvis  Antimonialis,  Br.  — An- 
timonial Powder. 

III.  Combined  with  chlorine. 

Liquor  Antimonii  Chloridi,  Br Solution  of  Chloride  of  Antimony. 

IV.  In  saline  combination. 

Antimonii  et  Potassii  Tartras,  U.  S.;  Antimonium  Tartaratum,  Br.  —  Tartrate 
of  Antimony  and  Potassium.    Tartarated  Antimony.    Tartar  Emetic. 
Unguentum  Antimonii  Tartarati,  Br. —  Ointment  of  Tartarated  Antimony. 
Vinum  Antimonii,  U.S.;  Vinum  Antimoniale,  Br.  —  Wine  of  Antimony. 
Antimonial  Wine. 
The  antimonial  preparations  are  active  in  proportion  to  their  solubility  in  the  gas- 
tric juice.     According  to  Mialhe,  those  antimonials  which  contain  the  hydrated  ter- 
oxide, or  are  easily  converted  into  it,  are  most  active.     Hence  metallic  antimony  in 
fine  powder,  and  tartar  emetic,  act  with  energy.     The  teroxide  is  much  more  active 
when  prepared  in  the  moist  than  in  the  dry  way.     According  to  SeruUas,  all  the  anti- 
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monial  preparations,  except  tartar  emetic  and  butter  (or  terchloride)  of  antimony, 
contain  a  minute  proportion  of  arsenic.  Tartar  emetic  is  an  exception,  because  it 
separates  entirely,  in  the  act  of  crystallizing,  from  any  minute  portion  of  arsenic  in 
the  materials  from  which  it  is  prepared ;  the  poisonous  metal  being  left  behind  in 
the  mother-water  of  the  process. 

ANTIMOXII   ET  POTASSII   TARTRAS.  U.S.     Tartrate  of  Anti- 
mony and  Potassium.  [Tartar  Emetic^ 

(AX-TI-MO'XI-i  ET  PO-TAS'SI-i  TAB'TBAS.) 
2KSbO  C<  HiOs.  H2  0;"664.'  '  KO,  SbOs,  Cs  H4  Oio.  HO ;  332. 

Antimonium  Tartaratnm,  Br.;  Antimonium  Tartarizatum,  Tartarized  Antimony,  Tartrated 
Antimony ;  Antinionii  Potassio-Tartras,  Tartarus  Stibiatus,  P.  G.;  Tartarus  Emeticus,  Stibio-Kali 
Tartariciim;  Tartrate  de  Potasse  etd'Antimoine,  Eaaetique,  Tartre  stibie,  Fr.;  Brechweinstein,  G. 

"  Take  of  Oxide  of  Antimony  yife  ounces  [avoirdupois]  ;  Acid  Tartrate  of  Potash, 
in  fine  powder,  six  ounces  [avoird.]  ;  Distilled  Water  two  pints  [Imperial  measure]. 
Mix  the  Oxide  of  Antimony  and  Acid  Tartrate  of  Potash  with  sufficient  Distilled 
Water  to  form  a  paste,  and  set  aside  for  twenty-four  hours.  Then  add  the  remain- 
der of  the  Water  and  boil  for  a  quarter  of  an  hour,  stirring  frequently.  Filter,  and 
set  aside  the  clear  filtrate  to  crystallize.  Pour  oflf  the  mother-liquor,  evaporate  to 
one-third,  and  set  aside  that  more  crystals  may  form.  Dry  the  crystals  on  filtering 
paper  at  the  temperature  of  the  air."  £r. 

A  process  for  Tartar  Emetic  not  being  given  in  the  new  U.  S.  Pharmacopoeia,  that 
of  1870  is  inserted  below.*  This  compound  is  a  normal  tartrate.  Tartaric  acid  is 
dibasic.  In  acid  potassium  tartrate  (cream  of  tartar)  one  of  the  two  replaceable  hy- 
drogen atoms  is  replaced  by  potassium,  while  the  other  is  unreplaced ;  in  neutral  po- 
tassium tartrate  (soluble  tartar)  both  are  replaced  by  potassium ;  in  tartar  emetic, 
one  is  replaced  by  potassium,  while  the  other  is  replaced  by  the  group  (SbO)  anti- 
monyl,  which  is  a  univalent  group,  exactly  replacing  one  hydrogen  atom. 

In  the  preparation  of  tartar  emetic  several  circumstances  should  be  taken  into 
view.  The  cream  of  tartar  should  not  be  in  excess  ;  as  in  that  case  it  is  apt  to  crys- 
tallize, upon  cooling,  with  the  tartar  emetic.  To  avoid  such  a  result  it  is  better  to 
have  a  slight  excess  of  antimonial  oxide.  No  rule  is  applicable  to  the  determination 
of  the  proper  proportion  of  water,  except  that  it  should  be  sufficient  to  dissolve  the 
tartar  emetic  formed.  The  hot  filtrntion,  directed  in  the  U.  S.  Pharmacopoeia  of  1870, 
may  be  conveniently  performed  by  a  jacketed  funnel  filled  with  hot  water.  In  all  cases 
the  salt  should  be  obtained  in  well-defined  crystals,  unmixed  with  those  of  cream  of 
tartar,  as  the  best  index  of  its  purity.  The  practice  of  some  manufacturing  chemists 
of  boiling  the  filtered  liquor  to  dryness,  whereby  an  impure  mass  is  obtained,  con- 
sisting in  part  only  of  the  antimonial  salt,  is  very  reprehensible. 

It  is  not  easy  to  decide  as  to  the  relative  eligibility  of  the  different  forms  of  anti- 
monial oxide,  used  for  preparing  tartar  emetic.  The  preference,  however,  was  given 
to  the  oxychloride  (poicder  of  Algaroth)  by  Berzelius;  and  M.  Henry,  an  eminent 
pharmaceutist  of  Paris,  after  a  careful  comparison  of  the  different  processes,  declared 
also  in  its  favor, 

M.  Henry  has  given  a  process  for  preparing  tartar  emetic  with  the  oxychloride  on 
a  large  scale ;  and,  as  his  formula  may  be  useful  to  the  manufacturing  chemist,  we 
subjoin  it,  converting  French  weights  into  the  nearest  apothecaries'  weights  and 
measures.  Take  of  prepared  sulphide  of  antimony,  in  very  fine  powder,  three 
pounds  four  ounces;  hydrochloric  acid,  marking  22°  (sp.  gr.  1-178),  eighteen  pounds 
and  a  half;  nitric  acid,  two  ounces  and  a  half.  Introduce  the  sulphide  into  a  glass 
matrass,  of  a  capacity  double  the  volume  of  the  mixture  to  be  formed;  and  add  to 
it  from  three  to  five  pounds  of  the  acids  previously  mixed ;  so  that  the  sulphide 
may  be  thoroughly  penetrated  by  them ;  then  add  the  remainder  of  the  acids.  Place 
the  matrass  on  a  sand-bath,  and  heat  the  mixture  gradually  to  ebullition,  avoiding  the 

*  "  Take  of  Oxide  of  Antimony,  in  very  fine  powder,  ttco  troyouncea  ;  Bitartrate  of  Potassium,  in 
yery  fine  powder,  tico  trogounces  and  a  half;  DiiitiUed  Water  eighteen  jiuidottnces.  To  the  Water, 
heated  to  the  boiling  point  in  a  glass  vessel,  add  the  powders,  previously  mixed,  and  boil  for  an 
hour;  then  filter  the  liquid  while  hot,  and  set  it  aside  that  crystals  may  form.  Lastly,  dry  the 
crystals,  and  keep  them  in  a  well-stopped  bottle.  By  further  evaporation  the  mother-water  may 
be  made  to  yield  more  crystals,  which  should  be  purified  by  a  second  crystallization."   U.S.  1S70. 
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vapors,  which  are  disengaged  in  large  quantity.  Continue  the  heat  until  the  vapors 
given  off  are  so  far  deprived  of  sulphuretted  hydrogen  as  not  to  blacken  white 
paper  moistened  with  solution  of  acetate  of  lead ;  after  which  allow  the  liquor  to  cool, 
and  to  remain  at  rest  until  it  has  become  clear.  Decant  the  clear  liquor,  and,  in 
order  to  procure  the  portion  of  liquid  which  may  be  retained  by  the  moist  residue, 
add  to  this  a  small  portion  of  hydrochloric  acid,  and  again  decant.  Mix  the  decanted 
liquids,  which  consist  of  a  solution  of  terchloride  of  antimony,  and  add  them  to  a 
large  quantity  of  water,  in  order  that  the  oxychloride  may  be  precipitated ;  taking 
care,  during  their  addition,  to  stir  constantly  in  order  that  the  precipitated  powder 
may  be  more  minutely  divided,  to  facilitate  its  subsequent  washing.  To  determine 
whether  the  water  has  been  sufficient  to  decompose  the  whole  of  the  terchloride,  a 
part  of  the  supernatant  liquid,  after  the  subsidence  of  the  powder,  is  to  be  added  to 
a  fresh  portion  of  water;  and,  if  a  precipitate  take  place,  more  water  must  be  added 
to  the  mixture,  so  as  to  obtain  the  largest  possible  product  of  oxychloride.  The  pre- 
cipitation being  completely  effected,  wash  the  powder  repeatedly  with  water,  until 
this  no  longer  affects  litmus,  and  place  it  on  linen  to  drain  for  twenty-four  hours. 
The  quantity  of  oxychloride  thus  obtained  will  be  about  three  pounds  and  a  half  in 
the  moist  state,  or  two  pounds  nine  ounces  when  dry.  Assuming  it  to  be  this  quan- 
tity, mix  it  with  three  pounds  eleven  ounces  of  cream  of  tartar  in  fine  powder,  and 
add  the  mixture  to  two  gallons  and  five  pints  of  boiling  water,  contained  in  an  iron 
kettle.  Concentrate  the  liquor  rapidly  until  it  marks  25°  of  Baume's  hydrometer 
for  salts,  and  then  filter.  By  repose  the  liquor  furnishes  a  crop  of  very  pure  crystals, 
which  require  only  to  be  dried.  The  mother-waters  are  treated  in  the  following 
manner.  Saturate  the  excess  of  acid  with  chalk,  filter,  and  concentrate  to  25°.  By 
cooling,  a  second  crop  of  crystals  will  be  obtained ;  and  by  proceeding  in  a  similar 
manner,  even  a  third  crop.  But  these  crystals  are  somewhat  colored,  and  must  be 
purified  by  recrystallization.* 

In  relation  to  the  above  process,  it  may  be  observed  that  the  proportion  of  oxychlo- 
ride and  cream  of  tartar  must  be  adjusted  according  to  the  numbers  given,  on  the 
assumption  that  the  former  is  dry;  but  it  by  no  means  follows  that  the  whole  of  the 
oxide  should  be  dried.  To  proceed  thus  would  be  a  waste  of  time.  The  mode  of 
proceeding  is  to  weigh  the  whole  of  the  moist  oxide,  and  afterwards  to  weigh  a  small 
part  of  it,  and  ascertain  how  much  this  loses  in  drying.  Then,  by  a  calculation,  it 
is  easy  to  determine  how  much  the  whole  of  the  moist  oxide  would  weigh  if  dry. 

Tartar  emetic  is  not  usually  prepared  by  the  apothecary,  but  made  on  a  large  scale 
by  the  manufacturing  chemist.  Different  processes  are  pursued  in  different  manu- 
factories ;  and  it  is  not  material  what  plan  is  adopted,  provided  the  crystals  of  the 
antimonial  salt  are  carefully  purified.  In  an  extensive  manufactory  in  London,  anti- 
mony ash  is  employed  for  boiling  with  the  cream  of  tartar,  and  it  is  stated  to  form 
the  cheapest  material  for  making  tartar  emetic.  (Pereira's  Mat.  Med.)  Mohr  prefers 
the  use  of  a  moist  oxide,  prepared  by  adding  gradually  an  intimate  mixture  of  one 
part,  each,  of  tersulphide  of  antimony  and  nitrate  of  potassium,  to  a  boiling  mixture 
of  one  part  of  sulphuric  acid  and  two  of  water.  The  liquid  is  boiled  down  nearly 
to  dryness  and  allowed  to  cool.  The  grayish  white  mass,  thus  formed,  is  then 
washed  thoroughly  with  water.  The  details  of  this  process  are  given  by  Soubeiran, 
by  whom  it  is  praised,  in  the  Journ.  de  Pharm.,  3e  ser.,  iii.  327: 

Properties,  etc.  It  is  in  the  form  of  "  small,  transparent  crystals,  of  the  rhombic 
system,  becoming  opaque  and  white  on  exposure  to  air,  or  a  white,  granular  powder, 
having  a  sweet,  and  afterwards  disagreeable  metallic  taste,  and  a  feebly  acid  reaction. 
Soluble  in  17  parts  of  water  at  15?  C.  (59°  F.)  and  in  3  parts  of  boiling  water.  In- 
soluble in  alcohol,  which  precipitates  it  from  its  aqueous  solution  in  the  form  of  a 
crystalline  powder.  When  heated  to  redness,  the  salt  chars,  emits  the  odor  of  burnt 
sugar,  and  leaves  a  blackened  residue  of  an  alkaline  reaction.  The  aqueous  solution 
of  the  salt  yields  with  hydrochloric  acid,  a  white  precipitate  soluble  in  an  excess  of 
the  acid  ;  but  no  precipitate  occurs  if  tartaric  acid  has  been  previously  added.  In  a 
solution  of  the  salt  acidulated  with  hydrochloric  acid,  hydrosulphuric  acid  causes  an 

*  For  still  another  method  of  preparing  tartar  emetic,  which  we  omit  from  want  of  space,  see 
Jouin.  de  Pharm.,  4e  66r.,  xi.  404. 
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orange-red  precipitate.  A  dilute  solution  at  once  becomes  permanently  turbid  on  the 
addition  of  a  little  carbonate  of  potassium."  U.  S.  Tartrate  of  antimony  and  potas- 
bium  was  discovered  in  1631  by  Adrian  de  Mynsicht.  When  prepared  from  the  oxy- 
chloride  it  crystallizes  in  tetrahedrons.  As  it  occurs  in  the  shops,  it  is  often  in  the 
form  of  a  white  powder,  resulting  from  the  pulverization  of  the  crystals.  They  are 
insoluble  in  alcohol,  but  dissolve  in  proof  spirit  or  wine.*  (See  Viiium  Antimonii.) 
Its  aqueous  solution  slightly  reddens  litmus,  and  undergoes  decomposition  by  keep- 
ing. If  one-fifth  of  its  bulk  of  alcohol  be  added  to  the  water,  the  decomposition  is 
prevented.  It  is  incompatible  with  acids,  alkalies  and  their  carbonates,  some  of  the 
earths  and  metals,  chloride  of  calcium,  and  acetate  and  subacetate  of  lead.  It  is 
incompatible  also  with  astringent  infusions  and  decoctions,  as  of  rhubarb,  cinchona, 
catechu,  galls,  etc. ;  but  these  substances,  unless  galls  be  an  exception,  do  not  render 
it  inert,  though  they  lessen  its  activity  to  a  greater  or  less  extent. 

Characteristics  and  Tests  of  Purity.  "  A  one  per  cent,  aqueous  solution  of 
the  salt  previously  acidulated  with  acetic  acid,  should  not  be  clouded  by  the  addi- 
tion of  a  few  drops  of  test-solution  of  chloride  of  barium  (sulphate),  or  of  ferro- 
cyanide  of  potassium  (iron  and  other  metals),  or  of  oxalate  of  ammonium  (calcium), 
or  of  nitrate  of  silver  (chloride).  If  1  Gm.  of  the  salt  and  some  pieces  of  alumi- 
nium  wire  be  added  to  strong  solution  of  soda  (sp.  gr.  about  1-26U),  contained  in  a 
long  test-tube,  a  gas  is  given  off  which  should  not  impart  any  color  to  filter  paper 
wet  with  test-solution  of  nitrate  of  silver,  and  held  over  the  mouth  of  the  test-tube 
(abs.  of  more  than  traces  of  arsenic)."  V.  S.  Tartar  emetic,  when  pure,  exhibits 
its  appropriate  crystalline  form.  A  crystal  or  two,  dropped  into  a  solution  of 
hydrosulphuric  acid,  will  be  covered  with  an  orange-colored  deposit  of  tcrsulphide 
of  antimony.  "  Twenty  grains  dissolve  without  residue  in  an  [Imperial]  fluid- 
ounce  of  distilled  water  [437-5  grains]  at  60° ;  and  the  solution  gives  wiih  sul- 
phuretted hydrogen  an  orange  precipitate,  which,  when  washed  and  dried  at  212°, 
weighs  9-91  grains."  Br.  Entire  solubility  in  water  is  not  a  character  belong- 
ing exclusively  to  the  pure  salt,  for,  according  to  the  late  Mr.  Hennell,  tartar 
emetic  may  contain  10  per  cent,  of  uncombined  cream  of  tartar,  and  yet  be  wholly 
soluble  in  the  proper  proportion  of  water.  {Phillips.)  This  being  the  case,  the 
character,  given  in  the  Br.  Pharmacopoeia,  of  entire  solubility  in  21-8  parts  of 
water,  is  not  to  be  depended  upon.  Mr.  Hennell's  method  of  detecting  uncombined 
bitartrate,  is  to  add  a  few  drops  of  a  solution  of  carbonate  of  sodium  to  a  boiling 
solution  of  the  antimonial  salt.  If  the  precipitate  formed  be  not  redissolved,  no 
bitartrate  is  present. 

The  impurities  found  in  tartar  emetic  are  uncombined  cream  of  tartar  from  faulty 
preparatiiin  or  fraudulent  admixture,  tartrate  of  calcium,  iron,  sulphates,  and  chlorides. 
The  mode  of  detecting  cream  of  tartar  has  been  indicated  above.  Tartrate  of  calcium 
is  derived  from  the  cream  of  tartar,  which  always  contains  this  impurity.  It  is  apt  to 
form  on  the  surface  of  the  crystals  of  tartar  emetic  in  crystalline  tufts,  which  are 
easily  brushed  off.  Iron  is  sometimes  present,  especially  when  the  antimonial  salt 
has  been  prepared  from  glass  of  antimony.  It  is  detected  by  a  blue  color  being 
imviediately  produced  by  ferrocyanide  of  potassium,  added  after  a  little  acetic  acid. 
If  the  blue  color  be  sloidy  produced,  it  may  arise  from  reactions  on  the  iron  of  the 
ferrocyanide  itself.  If  much  iron  be  present,  the  solution  of  the  tartar  emetic  will 
be  yellow  instead  of  colorless.  According  to  SeruUas,  tartar  emetic,  except  when  well 
crystallized,  and  all  the  other  antimonial  preparations  usually  contain  a  minute  pro- 
portion of  arsenic,  derived  from  the  native  tersulphide  of  antimony,  which  almost 
always  contains  this  dangerous  metal.  Subsequently,  however,  Mr.  Thos.  Williams 
(f*.  ./.  Ti:,  July,  1871,  p.  63)  examined  a  number  of  samples  of  various  anti- 
monial preparations  and  found  them  remarkably  free  from  arsenic.  Tartar  emetic 
should  always  be  bought  by  the  apothecary  in  good  crystals,  in  which  state  the  salt 
is  pure,  or  very  nearly  so,  and  entirely  free  from  arsenic.  Its  powder  is  perfectly 
white ;  and,  when  it  is  yellowish  white,  iron  is  probably  present. 

*  Alcohol  precipitates  it  from  its  aqueous  solution,  and  Mr.  T.  S.  Wiegand  proposes  as  a  method 
of  obtaining  it  in  fine  powder,  to  boil  an  ounce  in  four  times  its  weight  of  water,  and  to  pour  the 
solution  into  a  pint  and  a  half  of  95  per  cent,  alcohol.  {A.  J.  P.,  1858,  p.  407.) 
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It  has  been  already  stated,  in  general  terms,  that  tartar  emetic  in  solution  is  in- 
compatible with  acids  and  alkalies,  and  with  some  of  the  earths ;  but  this  salt  is  so 
important,  that  some  details  in  regard  to  the  effects  of  particular  reagents,  included 
under  these  titles,  seem  to  be  necessary.  Hydrochloric  and  sulphuric  acids,  added  to  a 
solution  of  the  antimonial  salt,  not  too  dilute,  throw  down  a  white  precipitate  of  ter- 
chloride  or  subsulphate  of  antimony,  mixed  with  cream  of  tartar,  which  is  redissolved 
by  an  excess  of  the  precipitant.  Mitric  acid  throws  down  a  subnitrate,  which  is  taken 
up  by  an  excess  of  it.  When  caustic  potassa  is  added  to  a  tolerably  concentrated 
solution,  it  produces  at  first  no  effect,  then  a  precipitate  of  teroxide,  and  afterwards 
the  solution  of  this  precipitate,  if  the  addition  of  the  alkali  be  continued.  Lime-water 
acts  in  a  weaker  solution,  and  throws  down  a  white  precipitate,  consisting  of  the  mixed 
tartrates  of  calcium  and  antimony.  Carbonate  of  potassium  affects  still  weaker  solu- 
tions, throwing  down  a  white  precipitate  of  teroxide  ;  but  this  test  does  not  act  in  solu- 
tions containing  less  than  a  quarter  of  a  grain  to  the  fluidounce.  Ammonia,  both 
pure  and  carbonated,  precipitates  a  solution  of  tartar  emetic,  throwing  down  the  pure 
teroxide.  To  these  reagents  may  be  added  infusion  of  galls,  which,  when  fresh  and 
strong,  causes  a  dirty  yellowish  white  precipitate  of  tannate  of  antimony. 

Medical  Properties  and  Uses.  When  tartar  emetic  is  given  in  minute  doses  to 
the  healthy  man  (gr.  j^^^),  it  produces  only  a  slight  lessening  of  the  force  of  the  pulse 
and  a  tendency  to  increased  secretion  from  the  skin.  After  somewhat  larger  amounts 
these  symptoms  are  more  pronounced  and  have  nausea  added  to  them.  If  a  grain 
be  ingested,  the  nausea  and  vomiting  are  usually  severe  and  persistent,  and  are  ac- 
companied by  marked  prostration,  both  of  the  circulation  and  of  the  muscular  strength. 
Symptoms  of  acute  poisoning  by  the  drug  are  an  austere  metallic  taste  ;  excessive  nau- 
sea ;  copious  vomiting ;  frequent  hiccough  ;  burning  pain  in  the  stomach  ;  colic;  fre- 
quent stools  and  tenesmus;  fainting  ;  small,  contracted,  and  accelerated  pulse;  cold- 
ness of  the  skin,  and  even  of  the  internal  organs ;  difl&cult  and  irregular  respiration  ; 
cutaneous  anaesthesia ;  loss  of  sense ;  convulsive  movements ;  very  painful  cramps 
in  the  legs  ;  prostration,  and  death.  Ten  grains  is  the  smallest  dose  reported  to  have 
proved  fatal.  In  the  lower  animals  antimony  causes  symptoms  similar  to  those  which 
it  produces  in  man.  It  has  been  experimentally  proven  that  the  fall  of  the  arterial 
pressure  is  produced,  at  least  in  part,  by  a  direct  action  upon  the  heart.  The  loss  of 
muscular  power,  of  reflex  activity  and  of  sensibility,  are  believed  to  be  due  to  de- 
pression of  the  spinal  centres,  and  the  disturbance  of  respiration  to  a  direct  influence 
upon  the  nerve  centres  which  preside  over  that  function.  The  purging  and  vomit- 
ing are  connected  with  an  effort  at  elimination,  the  poison  escaping  through  the  gas- 
tro-intestinal  mucous  membrane,  as  well  as  through  the  kidneys.  After  death  from 
antimony,  fatty  degeneration  of  the  liver,  kidneys,  and  other  organs  has  been  found, 
indicating  that  the  poison  has  a  powerful  influence  upon  nutrition. 

The  above  summary  shows  that  in  small  doses  tartar  emetic  is  powerfully  depressant 
to  the  circulation  and  stimulant  to  the  secretion  of  the  skin.  It  has  been  very  largely 
used  as  a  sedative,  antiphlogistic,  diaphoretic,  and  expectorant.  It  is,  however,  at  pres- 
ent much  less  frequently  administered  than  formerly ;  in  small  doses  (gr.  yL  to  \), 
mostly  associated  with  saline,  alkaline,  or  diaphoretic  remedies,  and  assisted  by  co- 
pious dilution,  it  is  still  resorted  to  in  febrile  complaints,  for  the  purpose  of  pro- 
ducing perspiration,  which  is  often  freely  induced,  especially  if  the  remedy  gives  rise 
to  nausea.  It  also  proves  useful,  on  many  occasions,  in  the  first  stages  of  bronchitis ; 
and  with  a  view  to  its  action  in  this  way,  it  is  conjoined  with  expectorant  remedies. 
In  full  doses  it  acts  as  an  emetic,  and  is  characterized  by  certainty,  strength,  and 
permanency  of  operation.  It  remains  longer  in  the  stomach  than  ipecacuanha,  pro- 
duces more  frequent  and  longer-continued  efforts  to  vomit,  and  exerts  a  more  pow- 
erful impression  on  the  system.  The  nausea  and  attendant  prostration  are  often 
very  considerable.  As  an  emetic  its  use  is  indicated  where  the  object  is  not  merely 
to  evacuate  the  stomach,  but  to  agitate  and  compress  the  liver  and  other  abdominal 
viscera;  its  employment  is  contraindicated  by  debility  or  gastro-intestinal  irritability, 
and  it  is  very  badly  borne  by  children.  By  the  extension  of  its  action  to  the  duo- 
denum, it  olten  causes  copious  discharges  of  bile,  and  may  thus  prove  useful  when 
there  is  a  morbid  excess  of  that  secretion. 
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The  so  called  contra-stimulant  use  of  laro:e  dosea  of  antimony  originated  with  Dr. 
Rasori.  professor  of  clinical  medicine  at  Milan,  who  published  his  views  in  1800» 
but  has  gone  entirely  out  of  vogue.  The  principal  diseases  in  which  it  was  prac- 
tised were  pneumonia,  pleurisy,  bronchitis,  and  acute  rheumatism.  The  medicine 
was  directed  in  doses,  varying  from  a  grain  to  two  grains  or  more,  every  two  houi-s, 
dissolved  in  a  small  quantity  of  water ;  the  patient  being  restricted  in  the  use  of 
drinks  whilst  under  its  operation.  It  is  stated  that,  when  the  remedy  is  thus  given 
in  diseases  of  high  action,  it  seldom  produces  vomiting,  an  effect  which  the  author 
of  the  practice  wished  to  avoid.  The  power  of  the  system  to  bear  large  doses  of 
tartar  emetic,  during  the  existence  of  acute  diseases,  was  considered  by  Rasori  to 
depend  upon  the  coexisting  morbid  excitement,  and  the  capability  of  bearing  them 
was  expressed  by  the  term  tolerance. 

Externally,  tartar  emetic  is  employed  as  a  counter-irritant,  mixed  with  lard,  or 
cerate,  or  in  the  form  of  a  plaster.  (See  Unguentum  Antimonii  and  Emplastrinn 
Antimonii.)  It  causes,  after  a  longer  or  shorter  interval,  a  burning  sensation,  ac- 
companied by  a  peculiar  and  painful  pustular  eruption.  This  mode  of  producing 
counter-irritation  is  serviceable  when  a  very  powerful  and  persistent  effect  is  desira- 
ble. Care  must  be  taken,  when  the  salt  is  applied  by  means  of  a  plaster,  that  the 
pustular  inflammation  does  not  proceed  too  far;  as,  in  that  event,  it  produces  deep 
and  very  painful  ulcerations,  difficult  to  heal.  According  to  M.  Guerin,  inflamed 
parts  exhibit  a  condition  of  tolerance  to  the  local  effects  of  tartar  emetic,  evinced 
by  the  absence  of  pustulation. 

Tartar  emetic  is  generally  given  in  solution,  and  in  an  amount  which  varies  with 
the  object  in  view  in  its  administration.  Its  dose  as  an  alterative  is  from  the  thirty- 
second  to  the  sixteenth  of  a  grain  (0002-0"00-4  Gm.)  ;  as  a  diaphoretic  or  ex- 
pectorant, from  the  twelfth  to  the  sixth  of  a  grain  (0005-001  Gm.)  ;  and  as  a 
nauseating  sudorific,  from  a  sixth  to  a  quarter  of  a  grain  (001-0'016  Gm.);  re- 
peated, according  to  circumstances,  every  hour,  two,  or  four  hours ;  as  an  emetic, 
half  a  grain  (003-0-065  Gm.),  repeated  every  fifteen  or  twenty  minutes  till  it 
vomits ;  the  operation  being  aided  by  warm  water  or  chamomile  tea. 

Poisoning.  The  general  symptoms  of  acute  tartar  emetic  poisoning  have  been 
sufficiently  described.  In  rare  cases  vomiting  and  purging  do  not  take  place  ;  and, 
when  they  are  absent,  the  other  symptoms  are  aggravated.  Sometimes  a  pustular 
eruption  is  produced,  like  that  caused  by  the  external  application  of  the  antimonial ; 
as  in  a  case  reported  by  Dr.  J.  T.  Gleaves,  of  Tennessee. 

The  effects  of  slow  poisoning  by  tartar  emetic  on  inferior  animals  have  been  care- 
fully studied  by  Dr.  B.  W.  Richardson,  of  London,  and  Dr.  Nevins,  of  Liverpool. 
All  the  surfaces  absorb  the  solution  of  the  salt,  and  the  metal  is  found  in  all  the 
tissues  after  death,  except  that  of  the  brain  ;  but  most  abundantly  in  that  of  the  liver. 
The  elimination  of  the  poison  is  effected  by  all  the  secreting  organs,  but  especially 
by  the  kidneys.  The  tolerance  of  antimony  is  attributed  by  Dr.  Richardson  to  the 
eliminating  action  of  these  glands.  The  pathological  ap{>earances  are  general  con- 
gestion, marked  fluidity  of  the  blood,  and  intense  vascularity  of  the  stomach  and 
sometimes  of  the  rectum,  but  without  ulceration.  No  other  pulmonary  lesion  occurs 
but  simple  congestion.  {Am.  Journ.  of  Med.  Sci.,  1857,  p.  2(j6.)  The  general  results 
obtained  by  Dr.  Richardson  were  confirmed  by  Dr.  Nevins.   {P.  J.  Tr.,  1857,  p.  415.) 

In  treating  a  case  of  poisoning  by  tartar  emetic,  if  it  be  found  that  the  patient  has 
not  vomited,  immediate  recourse  must  be  had  to  tickling  the  throat  with  a  feather, 
and  the  use  of  abundance  of  warm  water.  Usually,  however,  the  vomiting  is  exces- 
sive and  distressing  ;  and  here  it  is  necessary  to  use  remedies  calculated  to  decompose 
the  poison,  and  to  allay  the  pain  and  irritation.  Tannic  acid  should  be  freely  admin, 
istered,  in  order  to  form  the  insoluble  and  inactive,  if  not  absolutely  inert,  tannata 
of  antimony.  A  case  of  poisoning  with  half  an  ounce  of  tartar  emetic,  successfully 
treated  with  copious  draughts  of  green  tea  and  large  doses  of  tannin,  is  reported  by 
Dr.  S.  A.  McCreery,  of  the  U.  S.  Navy.  (Am.  Journ.  of  Med.  Sci.,  1853,  p. 
131.)  To  stop  the  vomiting  and  relieve  pain,  laudanum  should  be  given,  either  by 
the  mouth  or  by  injection ;  and  to  combat  consecutive  inflammation,  leeches  to  the 
epigastrium  and  other  antiphlogistic  measures  may  be  resorted  to. 
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After  death  from  suspected  poisoning  by  tartar  emetic,  it  is  necessary  to  search  for 
the  poison  in  the  body.  The  contents  of  the  stomach  should  be  digested  in  water, 
acidulated  with  hydrochloric  and  tartaric  acids.  The  former  acid  will  serve  to  co- 
agulate organic  matter  ;  the  latter  to  give  complete  solubility  to  the  antimony.  The 
solution  obtained,  after  having  been  filtered,  should  be  subjected  to  a  stream  of  sul- 
phuretted hydrogen,  which,  if  tartar  emetic  be  present,  will  throw  down  the  orange 
red  tersulphide  of  antimony,  distinguished  from  tersulphide  of  arsenic  and  all  other 
precipitates  by  forming  with  hot  hydrochloric  acid  a  solution,  from  which  a  white 
curdy  precipitate  of  oxychloride  of  antimony  (powder  of  Algaroth)  is  thrown  down 
upon  the  addition  of  water.  Sulphuretted  hydrogen  is  by  far  the  most  delicate  test 
for  tartar  emetic. 

Sometimes  the  antimony  is  not  in  the  stomach  and  bowels,  and  yet  may  exist  in 
other  parts,  especially  in  the  liver  and  kidneys,  and  their  secretions.  The  mode  of 
extracting  the  antimony,  recommended  by  Ortila,  is  to  carbonize  the  dried  viscera  with 
pure  concentrated  nitric  acid  in  a  porcelain  capsule,  to  boil  the  charred  mass  obtained 
for  half  an  hour  with  hydrochloric  acid,  assisted  with  a  little  nitric  acid,  to  filter  the 
liquor,  and  introduce  it  into  Marsh's  apparatus.  Antimoniuretted  hydrogen  will  be 
formed,  which,  being  inflamed,  will  deposit  the  antimony  on  a  cold  surface  of  por- 
celain as  a  black  stain,  distinguishable  from  the  similar  stain  produced  by  arsenic  by 
its  slighter  volatility,  by  its  forming,  with  hot  hydrochloric  acid,  a  solution  which 
affords  a  white  precipitate  of  oxychloride  of  antimony  when  added  to  water,  its  in- 
solubility in  solution  of  bleaching  powder  or  chlorinated  soda,  and  its  solubility  in 
solution  of  stannous  chloride.  {See  Acid  am  Arseniosum,  p.  41.) 

lleinsch's  process  is  a  good  one  for  separating  antimony  from  the  tissues,  and  was 
first  used  for  that  purpose  by  Dr.  Alfred  Taylor,  of  London.  The  tissues  are  boiled 
in  hydrochloric  acid,  and  a  bright  slip  of  copper  is  immersed  in  the  hot  solution. 
The  metallic  film,  deposited  on  the  copper,  must  be  proved  to  be  antimony.  This  is 
done  by  Dr.  Odling  by  first  boiling  the  coated  copper  in  a  solution  of  permanganate 
of  potassium,  with  a  little  excess  of  potassa,  for  a  few  minutes,  whereby  the  antimony 
becomes  oxidized  and  dissolved,  and  then  passing  sulphuretted  hydrogen  through 
the  filtered  and  acidulated  solution.  The  characteristic  orange  red  precipitate  of  ter- 
sulphide of  antimony  is  produced,  which  may  be  tested  for  antimony  as  above  men- 
tioned. Mr.  H.  H.  Watson  has  simplified  Dr.  Odiing's  process  by  dispensing  with 
the  use  of  the  permanganate  of  potassium.  He  subjects  the  coated  copper  slip,  in  a 
tube,  to  a  boiling  very  dilute  solution  of  caustic  potassa,  the  metal  being  alternately 
drawn  out  of  and  immersed  in  the  solution,  by  the  aid  of  a  copper  wire,  until  the 
whole  of  the  coating  is  oxidized  and  dissolved.  The  solution  is  then  treated  as  di- 
rected by  Dr.  Odling.  (^Med.  Tones  and  Gaz.,  July,  1857,  p.  613.)  Antimoniu- 
retted hydrogen  (evolved  either  by  galvanic  processes  or  from  zinc  and  sulphuric 
acid),  when  passed  over  sulphur,  is  decomposed,  slowly  in  diffused  daylight,  very 
rapidly  in  sunlight,  antimonous  sulphide  forming,  with  liberation  of  hydrogen  sul- 
phide. The  orange  red  sulphide  can  be  freed  from  excess  of  sulphur  by  exhaustion 
with  bisulphide  of  carbon.   (Jones,  Journ.  Cheni.  Soc,  i.,  1876.) 

Off.  Prep.  Syrupus  Scillae  Compositus,  If.  S.;  Unguent.  Antimonii  Tartarati,  ^r.; 
Vinum  Antimoniale,  Br.;  Vinum  Antimonii,  U.  S. 

ANTIMONII   OXIDUM.  ?7.  S'.,  5r.     Oxide  of  Antimony.  > 

SbzOa;  288.  (AN-TI-MO'NI-I  OX'I-DUM.)  SbOs;  144. 

Stibium  Oxydatum,  Oxydum  Antimonicum  s.  Stibicum ;  Oxyde  d'Antiraoine,  Fr.;  Antimon- 
oxyd,  G. 

A  process  for  this  salt  is  no  longer  officinal.    Below  is  that  of  the  Pharm.  1870.* 

*  "Take  of  Sulphuret  of  Antimony,  in  very  fine  powder,  /our  troi/ouncea  ;  Muriatic  Acid  eighteen 
troi/nuncea  ;  'Nitric  Acid  a  troi/onnce  find  one  hiitidred  and  twentjj  grains;  Water  of  .Ammonia  a 
fluidounce  and  a  half ;  Water,  Distilled  Water,  each,  a  sufficient  quantity.  Introduce  the  Suiphuret 
into  a  flasit,  of  the  capacity  of  two  pints,  and,  having  added  the  Muriatic  Acid,  digest,  by  means 
of  a  sand-bath,  until  effervescence  ceases.  Then,  having  removed  the  flask  from  the  .sand-bath, 
add  the  Nitric  Acid  gradually ;  and,  when  nitrous  acid  vapors  cease  to  be  given  off,  and  the  liquid 
lias  grown  cold,  add  to  it  half  a  pint  of  Water,  and  filter.  Pour  the  filtered  liquid  gradually  into 
tw'lve  pints  of  Water,  constantly  stirring,  and  allow  the  precipitate  to  subside.  Decant  the  super- 
natant liquid,  and  wash  the  precipitate  twice  by  decaatation,  using,  each  time,  eight  pints  of  Water. 
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"Take  of  Solution  of  Chloride  of  Antimony  sixteen flnidounces ;  Carbonate  of 
Soda  six  ounces  [avoirdupois]  ;  Water  hco  gallons  [Imperial  measure]  ;  Distilled 
Water  a  sufficiency.  Pour  the  Antimonial  Solution  into  the  Water,  mix  thor- 
oughly, let  the  precipitate  settle,  remove  the  supernatant  liquid  by  a  siphon,  add 
one  gallon  [Imp.  meas.]  of  Distilled  Water,  agitate  well,  let  the  precipitate  sub- 
side, again  withdraw  the  fluid,  and  repeat  the  process  of  aff"usion  of  Distilled  Water, 
agitation,  and  subsidence.  Add  now  the  Carbonate  of  Soda  previously  dissolved 
in  two  pints  [Imp.  meas.]  of  Distilled  Water,  leave  them  in  contact  fur  half  an 
hour,  stirring  frequently,  collect  the  deposit  on  a  calico  filter,  and  wash  with  boil- 
ing distilled  water  until  the  washings  cease  to  give  a  precipitate  with  a  solution  of 
nitrate  of  silver  acidulated  by  nitric  acid.  Lastly,  dry  the  product  at  a  heat  not 
exceeding  212°."  Br. 

In  the  U.  S.  1870  formula  the  solution  of  terchloride  is  prepared  as  the  first  step 
of  the  proceeding;  in  the  British  it  is  taken  already  formed,  as  the  result  of  a  dis- 
tinct process.  When  tersulphide  of  antimony  is  digested  with  hydrochloric  acid, 
a  chemical  reaction  takes  place  as  follows:  Sb^S, -)- ^HCl  =  (SbClg^  +  (HjS)3 ; 
the  hydrogen  of  the  acid  uniting  with  the  sulphur  of  the  antimonial,  and  escaping 
as  sulphuretted  hydrogen,  while  the  chlorine  and  antimony  combine  to  form  ter- 
chloride of  antimony  which  is  held  in  solution.  The  efi'ect  of  the  nitric  acid  is 
supposed  to  be  to  render  the  oxide  whiter,  by  decomposing  any  remaining  sulphu- 
retted hydrogen,  and  thus  preventing  it  from  contaminating  the  product.  Though 
the  result  thus  far  is  an  aqueous  solution  of  the  terchloride,  this  cannot  be  diluted 
beyond  a  certain  degree  without  decomposition.  Hence,  if  largely  diluted,  as  when 
poured  into  an  excess  of  water,  decomposition  takes  place,  and  a  white  powder  is 
precipitated,  formerly  called  powder  of  Algaroth,  which  is  mainly  an  oxychloride. 
The  composition  of  the  powder,  however,  is  not  uniform  ;  as  it  contains  more  ter- 
oxide,  the  greater  the  proportion  of  water  used  in  the  decomposition.  The  pure 
oxychloride,  SbOCl,  is  formed  when  the  proportion  of  4  mols.  of  water  to  1  mol. 
of  antimony  chloride  exists,  but  with  a  relatively  larger  proportion  of  water  the 
average  composition  of  the  powder  is  Sb^O-Cl^,  which  may  be  considered  as  made 
up  of  (SbOCl)^  -}-  SbjOj.  The  oxychloride  is  first  washed  with  abundance  of  water 
to  separate  adhering  hydrochloric  acid,  and  then  acted  upon  by  a  solution  of  alkali 
(Ammonia,  U.  S.,  Carbonate  of  sodium,  Br.)  to  decompose  the  oxychloride,  with 
the  efi'ect  of  adding  to  the  amount  of  teroxide ;  after  which  the  teroxide  only  re- 
quires to  be  washed  with  water  in  order  to  render  it  pure.  The  last  washing 
separates  the  chloride  of  ammonium  or  of  sodium  resulting  from  the  decomposition 
of  the  oxychloride ;  and  the  water  of  this  washing  is  tested,  in  both  formulas,  by 
nitrate  of  silver,  until  the  presence  of  chlorine  ceases  to  be  indicated. 

Properties.  Teroxide  of  antimony  is  a  heavy,  grayish  white  powder,  permanent 
in  the  air,  almost  insoluble  in  water,  insoluble  in  alcohol  and  nitric  acid,  readily 
soluble  in  hydrochloric  or  tartaric  acid,  or  in  boiling  solution  of  bitartrate  of  potas- 
sium. Heated  in  close  vessels  it  becomes  yellow,  fuses  at  a  full  red  heat,  and  finally 
sublimes  in  crystalline  needles.  When  cooled  from  a  state  of  fusion  it  forms  a 
fibrous  crystalline  mass,  of  pearl  color.  Heated  in  open  vessels  it  suddenly  becomes 
red  hot,  and,  by  the  absorption  of  oxygen,  changes  into  Sb^O^  (antimony  antimo- 
nate),  which  diff"ers  from  the  teroxide  in  being  insoluble  in  hydrochloric  acid,  less 
fusible,  and  not  volatile.  This  oxide  is  the  active  ingredient  of  all  the  medicinal 
preparations  of  antimony.  "  By  dropping  its  solution  in  hydrochloric  acid  into 
water,  a  white  precipitate  is  formed,  which  is  at  once  changed  to  orange  by  hydro- 
sulphuric  acid.  A  solution  of  Oxide  of  Antimony  in  an  excess  of  tartaric  acid 
should  yield  no  precipitate  with  test-solutions  of  nitrate  of  silver  (chloride),  chlo- 
ride of  barium  (sulphate),  or  ferrocyanide  of  potassium  (iron  and  other  metals)." 
U.  S.    It  is  frequently  impure  from  the  presence  of  the  before-mentioned  antimouate 

Then  transfer  it  to  a  muslin  filter  to  drain,  and,  after  the  draining  is  completed,  wash  it  with  Water 
until  the  washings  cease  to  have  an  acid  reaction.  Ne.xt  introduce  it  into  a  suitable  vessel,  and 
subject  it  to  the  action  of  the  Water  of  Ammonia  for  two  hours ;  at  the  end  of  which  time  transfer 
it  to  a  moistened  muslin  filter,  and  wash  it  with  Distilled  Water  as  long  as  the  washings  produce 
a  precipitate  with  nitrate  of  silver.  Lastly,  dry  the  precipitate  upon  bibulous  paper  with  the  aid 
of  a  gentle  heat."   U.  A  1870. 
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of  antimony,  in  which  case  it  is  not  entirely/  soluble  in  hydrochloric  acid.  If  it 
contain  oxychloride,  which  it  is  apt  to  do  from  the  imperfect  action  of  the  alkaline 
solutions  employed  in  its  purification,  its  solution  in  tartaric  acid  will  be  precipi- 
tated by  nitrate  of  silver.  When  antimonate  of  antimony  is  substituted  for  it,  the 
fraud  may  be  detected  by  the  spurious  preparation  being  entirely  insoluble  in  hydro- 
chloric acid. 

Medical  Properties.  This  oxide,  which  must  not  be  confounded  with  .the 
powder  of  Algaroth,  has  the  general  therapeutic  properties  of  the  antiraonials.  Like 
antimonial  powder,  it  is  unequal  io  its  effects,  sometimes  vomiting,  at  other  times 
being  apparently  inert.  The  inequality  of  action  is  plausibly  explained  by  the  state 
of  the  stomach  as  to  acidity,  the  presence  of  acids  giving  the  medicine  activity  ;  and 
this  explanation  is  confirmed  by  the  experiments  of  Dr.  Osburn,  of  Dublin,  with  the 
Dublin  oxide.  As  to  the  French  Codex  oxide,  prepared  by  boiling  the  oxychloride 
with  a  solution  of  bicarbonate  of  potassium,  the  inequality  is  attributed  by  M.  Du- 
rand,  of  Caen,  to  the  presence  of  more  or  less  terchloride,  which  is  separated  with 
difficulty.  Objecting  to  the  Codex  oxide,  M.  Durand  proposes  to  prepare  the  ter- 
oxide  by  precipitating  tartar  emetic  with  ammonia  in  excess.  Thus  obtained  it  con- 
tains no  terchloride,  and  does  not  vomit.  {Journ.  de  Pharm.,  3e  s6r.,  ii.  364.)  The 
dose  of  teroxide  of  antimony  is  set  down  as  three  grains  (0*20  Gm.),  every  two  or 
three  hours,  but  the  drug  should  not  be  employed  as  a  medicine.  It  was  introduced 
into  the  U.  S.  Pharmacopceia,  to  be  used  in  the  preparation  of  tartar  emetic. 

Off.  Prep.  Antimonium  Tartaratum,  Br.;  Pulvis  Antimonialis,  Br. 

ANTIMONII  SULPHIDUM.    U.S.     Sulphide  of  Antimony. 

Sb2S3;336.  (XN-TI-MO'NI-I  StJL-PHi'DtJM.)  Sb,  S3  J  168. 

[Antimonii  Sulphuretum,  Pharm.  1870.] 

"  Native  sulphide  of  antimony,  purified  by  fusion  and  as  nearly  free  from  arsenic 
as  possible."  tl.  S.  "  Native  sulphide  of  antimony,  Sb^Sj,  purified  from  silicious 
matter  by  fusion,  and  afterwards  reduced  to  fine  powder."  Br. 

Antimonium  Nigrum,  Br.;  Black  Antimony.  (Prepared  Sulphuret  of  Antimony,  Br.  1864.) 
Stibium  Suiriiratum  Crudum  et  Lievigatum,  P.  G.;  Antimonium  Crudum,  Stibium  Sulfuratum 
Nigrum,  Sulfuretum  Stibicum  ;  Artificial  Sulphuret  of  Antimony ;  Antimoine  sulfure,  Suffure  d'An- 
timoine,  Antimoifle  cru,  Fr.;  Schwefelantimon,  Schwefelspiessglanz,  G.;  Solfuro  d'Antimonio,  /(./ 
Antimonio  crudo,  Sp. 

Preparation,  etc.  The  sulphide  of  antimony  of  the  Pharmacopoeias  is  obtained 
from  the  native  sulphide,  called  antimony  ore.,  by  different  processes  of  purification  ; 
the  following  being  an  outline  of  that  generally  pursued.  The  ore  is  placed  in  melt- 
ing-pots in  a  circular  reverberatory  furnace,  and  these  are  made  to  connect,  by  means 
of  curved  earthen  tubes,  with  the  receiving  pots,  situated  outside  the  furnace.  This 
arrangement  affords  fiicilities  for  removing  the  residue  of  the  operation,  and  allows 
of  the  collection  of  the  melted  sulphide  without  interrupting  the  fire,  and,  conse- 
quently, without  loss  of  time  or  fuel.  In  the  U.  S.  Pharmacopceia  it  is  directed  to 
be  melted  in  order  to  purify  it  from  infusible  substances ;  in  the  British,  to  be  re- 
duced to  fine  powder,  to  fit  it  for  pharmaceutic  use.  In  order  to  bring  it  to  this 
state,  it  should  be  submitted  to  the  process  of  levigation.   (See  Creta  Prseparata.^ 

Properties.  Sulphide  of  antimony  is  mostly  prepared  in  France  and  Germany. 
It  is  called,  in  commerce,  antimony,  or  crude  antimony.,  and  occurs  in  fused  conical 
masses,  denominated  loaves.  "  Steel-gray  masses  of  a  metallic  lustre  and  a  striated 
crystalline  fracture,  forming  a  black  or  grayish  black,  lustreless  powder,  without  odor 
or  taste,  and  insoluble  in  water  or  alcohol.  When  heated,  it  fuses  at  a  temperature 
below  red  heat.  One  part  of  the  powdered  sulphide,  when  boiled  with  10  parts  of 
hydrochloric  acid,  dissolves  without  leaving  more  than  a  slight  residue,  hydrosul- 
phuric  acid  being  evolved.  The  solution  when  added  to  water  gives  a  white  pre- 
cipitate, which  is  soluble  in  a  solution  of  tartaric  acid.  After  separation  of  the  pre- 
cipitate by  filtration,  the  filtrate  gives  an  orange  red  precipitate  with  hydrosul- 
phuric  acid."  U.  S.  The  quality  of  the  sulphide  cannot  well  be  judged  of,  except 
in  mass ;  hence  it  ought  never  to  be  bought  in  powder.  Arsenic,  which  is  often 
present  in  considerable  quantities,  may  be  detected  by  the  usual  tests  for  that  metal. 
(Sec  Acidum  Arseniosum,  p.  41.) 
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Composition.  The  officinal  sulphide  of  antimony  is  a  tersulphide  consisting  of 
two  atoins  of  antimony  240,  and  three  of  sulphur  St6  =  336. 

When  prepared  by  pulverization  and  levigation,  it  is  in  the  form  of  an  insoluble 
powder,  without  taste  or  smell,  usually  of  a  dull  blackish  color,  but  reddish  brown 
when  perfectly  pure.  By  exposure  to  the  air,  it  absorbs,  according  to  Buchner,  a 
portion  of  oxygen,  and  becomes  partially  converted  into  teroxide. 

Medical  Properties  and  Uses.  This  preparation  is  very  uncertain  in  its  opera- 
tion ;  being  sometimes  without  effect,  at  other  times,  if  it  meet  with  acid  in  the 
stomach,  acting  with  violence  by  vomiting  and  purging.  The  effects  attributed  to 
it  are  those  of  a  diaphoretic  and  alterative ;  and  the  principal  diseases  in  which  it 
has  been  used  are  scrofula,  glandular  obstructions,  cutaneous  diseases,  and  chronic 
rheumatism.  It  is  employed  in  the  United  States  solely  in  veterinary  practice.  The 
dose  is  from  ten  to  thirty  grains  (0-65-1 -95  Gm.),  given  in  powder  or  bolus. 

Off.  Prep.  Antimonii  Sulphidum  Purificatum,  U.S.;  Antimonium  Sulphuratum; 
Liquor  Antimonii  Chloridi,  Br. 

ANTIMONII  SULPHIDUM  PURIFICATUM.   U.  S.    Purified 
Sulphide  of  Antimony. 

SbjSa;  336.  (AX-TI-MO'NI-I  SCL-PHI'DUM  PC-RI-FI-Ci'TUM.)  Sb  S3;  16S. 

"  Sulphide  of  Antimony,  ten  parts;  Water  of  Ammonia,  five  parts.  Reduce 
the  Sulphide  of  Antimony  to  a  very  fine  powder.  Separate  the  coarser  particles 
by  elutriation,  and,  when  the  finely  divided  sulphide  has  been  deposited,  pour  off 
the  water,  add  the  Water  of  Ammonia,  and  macerate  for  five  days,  agitating  the 
mixture  frequently.  Then  let  the  powder  settle,  pour  off  the  Water  of  Ammonia, 
and  wash  the  residue  by  repeated  affusion  and  decantation  of  water.  Finally  dry 
the  product  by  the  aid  of  heat."    U.  S. 

This  is  a  new  officinal  process,  which  is  intended  to  furnish  a  black  sulphide  of 
antimony  better  fitted  for  the  manufacture  of  the  officinal  preparations  of  anti- 
mony and  for  internal  administration.  Copper,  a  common  impurity  in  the  crude 
sulphide,  is  rendered  soluble  by  the  water  of  ammonia,  whilst  the  subsequent  wash- 
ing and  decantation  effectually  remove  all  soluble  impurities. 

Properties.  "  A  dark  gray  powder,  odorless  and  tasteless,  and  insoluble  in  water 
or  alcohol.  It  fuses  at  a  temperature  below  red  heat.  When  boiled  with  10  parts 
of  hydrochloric  acid  it  is  nearly  all  dissolved,  hydrosulphuric  acid  being  evolved. 
The  solution  when  added  to  water  yields  a  white  precipitate,  which  is  soluble  in  a 
solution  of  tartaric  acid.  After  separation  of  the  precipitate  by  filtration,  the  fil- 
trate gives  an  orange  red  precipitate  with  hydrosulphuric  acid."    U.  S. 

Tests.  "  If  2  Gm.  of  the  salt  be  mixed  and  cautiously  ignited,  in  a  porcelain 
crucible,  with  8  Gm.  of  pure  nitrate  of  sodium,  and  the  fused  mass  boiled  with  25 
Gm.  of  water,  there  will  remain  a  residue  which  should  be  white  or  nearly  so,  and 
not  yellowish  or  brownish  (abs.  of  other  metallic  sulphides).  On  boiling  the  filtrate 
with  an  excess  of  nitric  acid,  until  no  more  nitrous  vapors  are  evolved,  then  dis- 
solving in  it  0-1  Gm.  of  nitrate  of  silver,  filtering  again  if  necessary,  and  cautiously 
pouring  a  few  drops  of  Water  of  Ammonia  on  top,  not  more  than  a  white  cloud, 
but  no  red  or  reddish  precipitate  should  appear  at  the  line  of  contact  of  the  two 
liquids  (<ibs.  of  more  than  traces  of  arsenic)."    U.  S. 

ANTIMONIUM  SULPHURATUM.  U.  S.,  Br.    Sulphurated 

Antimony. 

(IX-TI-MO'XI-t'M  SCL-PHU-R.\'TLM.) 
Antimonii  Osysnlphnretum,  Lnnd.;  Antimonii  Sulphuretnm  Aurenm,  £"(/.;   Precipitated  Sul- 
phide of  Antimony  ;  Stibium  Sulfaratura  Aurantiacum,  P.  G.;   Sulphur  Stibiatum  Aurantiaeum, 
Sulphur  Auratum  Antimonii;  Golden  Sulphnret  of  Antimony,  Golden  Sulphur;  Soufre  dor6  d'An- 
timoine,  Fr.;  Goldschwefel,  G. 

''Chiefly  Antimonious  Sulphide  [Sb.S,;  336— SbS3;  168]  with  a  very  small 
amount  of  Antimonious  Oxide."    U.  S. 

"  Purified  Sulphide  of  Antimony,  one  part  [or  four  ounces  av.] :  Solution  of  Soda, 
ticelve  parts  [or  two  pints  and  thirteen  fluidounces] ;  Distilled  Water,  Diluted  Sul- 
phuric Acid,  each,  a  sufficient  quantity.     Mix  the  Purified  Sulphide  of  Antimony 
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with  the  Solution  of  Soda  and  thtrti/  parts  [or  eight  pints]  of  Distilled  Water,  and 
boil  the  mixture  over  a  gentle  fir.e,  for  two  hours,  constantly  stirring,  and  occasionally 
adding  distilled  water  so  as  to  preserve  the  same  volume.  Strain  the  liquid  imme- 
diately through  a  double  muslin  strainer,  and  drop  into  it,  while  yet  hot,  Diluted  Sul- 
phuric Acid  so  long  as  it  produces  a  precipitate.  Wash  the  precipitate  with  hot 
Distilled  Water  until  the  washings  are  at  most  but  very  slightly  clouded  by  test- 
solution  of  chloride  of  barium ;  then  dry  the  precipitate  and  rub  it  to  a  fine 
powder."   U.  S. 

"  Take  of  Black  Antimony  ten  ounces  [avoirdupois] ;  Solution  of  Soia  /our pints 
and  a  /iaZ/" [Imperial  measure];  Diluted  Sulphuric  Acid,  Distilled  Water,  of  each, 
a  sufficiency.  Mix  the  Black  Antimony  with  the  Solution  of  Soda,  and  boil  for  two 
hours  with  frequent  stirring,  adding  Distilled  Water  occasionally  to  maintain  the  same 
volume.  Strain  the  liquor  through  calico,  and,  before  it  cools,  add  to  it  by  degrees 
the  Diluted  Sulphuric  Acid  till  the  latter  is  in  slight  excess.  Collect  the  precipitate 
on  a  calico  filter,  wash  with  Distilled  Water  till  the  washings  no  longer  precipitate 
with  chloride  of  barium,  and  dry  at  a  temperature  not  exceeding  212°."  Br. 

There  are  three  preparations  containing  antimony  and  sulphur,  viz. :  the  amorphous 
precipitated antimonious  sulphide,  Sb^Sj,  which  while  orange  red  in  color  corresponds 
to  the  black  native  sulphide ;  a  reddish  brown  mixture  known  as  "  kermes  min- 
eral," which  contains  both  antimonious  sulphide  and  oxide,  and  has  an  average 
composition  (Sb^Sj)^ -)- SbjOj  ;*  and  the  ffoiden  sulphide,  which  is  antinionic  sul- 
phide, Sb^Sj,  and  is  obtained  by  decomposing  sulph-antimoniatcs  like  Schlippe  s  salt 
(SbS^Naj)  by  the  addition  of  a  strong  mineral  acid. 

*  Antimonii  OxYSULPnURETUH.  U.  S.  1870.  Ox;i»ulphnret  of  Antimony.  Kermes  Mineral. 
Kermes  mineral  was  officinal  in  1870.  The  following  is  the  process.  "Take  of  Stilphurct  of  Anti- 
mony, in  very  fine  powder,  o  t roy ounce  ;  Carbonate  of  Sodium  twenty-three  t roy ounces  ;  Water  sij-- 
teen  pints.  Dissolve  the  Carbonate  of  Sodium  in  the  Water  previously  heated  to  the  boiling  point, 
and,  having  added  the  Sulphuret  of  Antimony,  boil  for  an  hour.  Then  filter  rapidly  into  a  warm 
eartiien  vessel,  cover  this  closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end  of  twenty-four 
hours,  decant  the  supernatant  liquid,  drain  the  precipitate  on  a  filter,  wash  it  with  boiled  water 
previously  allowed  to  become  cold,  and  dry  it  without  heat.  Lastly,  preserve  the  powder  in  a  well- 
stopped  bottle,  protected  from  the  light."  U.  S. 

Though  very  long  in  use  as  a  medicine,  and  much  employed  on  the  continent  of  Europe,  it 
was  only  recently  that  this  preparation  was  admitted  into  the  U.  S.  Pharmacopoeia,  having  been 
superseded  by  the  precipitated  sulphide,  which  was  supposed  to  have  verj'  similar  if  not  identical 
properties. 

Kermes  mineral,  according  to  Thenard,  may  be  obtained  by  treating  the  tersulphide  of  antimony 
in  three  ways;  1st  with  a  boiling  solution  of  the  carbonated  alkalies,  2d  with  a  boiling  solution  of 
the  caustic  alkalies,  and  3d  with  the  carbonated  alkalies  at  a  red  heat.  These  several  processes  give 
brown  powders,  which  vary  in  their  shade  of  color,  and  which,  though  usually  considered  as  iden- 
tical, differ  in  composition.  The  kermes  obtained  by  means  of  the  carbonated  alkalies  in  solution 
is  an  oxysulphidc,  that  is,  a  compound  of  hydrated  tersulphide  of  antimony  with  the  teroxide  ; 
while  the  product,  when  either  the  caustic  alkalies  in  solution  or  the  carbonated  alkalies  at  a  red 
heat  are  used,  is  essentially  a  hydrated  tersulphide,  though  containing  occasionally  a  little  oxysul- 
phide.  It  is  the  first  of  these  methods  that  was  adopted  in  the  U.  S.  ))focess  of  1870.  It  is  in  fact 
the  formula  of  Cluzel  (see  U.  S.  D.,  11th  ed.,  p.  926),  and  is  substantially  that  of  the  French  Codex 
of  1837. 

The  rationale  of  the  formation  of  kermes  by  this  process  is  as  follows.  A  portion  of  the  carbonate 
of  sodiutri  is  converted,  by  a  transfer  of  carbonic  acid,  into  caustic  soda  and  sesquicarbonate.  15y 
a  double  decomposition  taking  place  between  a  part  of  the  tersulphide  of  antimony  and  the  caustij 
soda,  sulphide  of  sodium  and  teroxide  of  antimony  are  formed.  The  undecoinposed  portion  of  the 
tersiil|)liide  then  dissolves  in  the  solution  of  sul|)hide  of  sodium,  and  the  teroxide  in  that  of  thu 
remaining  carbonate  of  sodium.  The  tersulphide  and  teroxide,  being  both  more  soluble  in  these 
menstrua  hot  than  cold,  precipitate  together  as  the  liquid  cools,  and  constitute  this  variety  of 
kermes.  Thus  obtained  it  is  light,  velvety,  of  a  dark  reddish  purple  color,  brilliant  in  the  sun, 
and  of  a  crystalline  appearance.  It  consists,  according  to  M.  Henry,  jun.,  of  tersuljihide  of  anti- 
mony 62"5,  teroxide  27"4,  water  10,  and  soda  a  trace;  proportions  which  correspond  most  nearly 
with  two  mols.  of  tersulphide,  one  of  teroxide,  and  six  of  water.  From  the  presence  of  so  large  a 
proportion  of  teroxide  of  antimony  in  this  variety  of  kermes,  it  must  be  far  more  active  than  the 
other  kinds,  and  ought,  therefore,  to  be  preferred  for  medical  use. 

Kermes,  when  obtained  by  means  of  the  caustic  alkalies,  may  be  formed  by  the  use  of  either 
potassa  or  soda.  AVhen  the  former  allcali  is  selected,  it  may  be  prepared  by  boiling,  for  a  quarter 
of  an  hour,  tvvo  parts  of  the  tersulphide  of  antimony  with  one  part  of  caustic  potassa  dissolved  in 
twenty-five  or  thirty  parts  of  water,  filtering  the  liquor,  and  allowing  it  to  cool ;  whereupon  the 
kermes  precipitates.  In  this  process  one  portion  of  the  tersulphide,  by  reacting  with  a  part  of 
the  potivssa,  gives  rise  to  teroxide  of  antimony  and  sulphide  of  potassium.  A  second  portion  dis- 
solves in  the  solution  of  sulphide  of  potassium  formed,  and  a  third  forms  an  insoluble  compouml 
with  a  part  of  the  teroxide.  The  remainder  of  the  teroxide  unites  with  the  undecoinposed  potassa. 
forming  a  compound,  which,  being  but  sparingly  soluble,  is  only  in  part  dissolved.    The  hot  filtered 
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The  first  of  these  is  obtained  by  dissolving  the  powdered  native  sulphide  in  caustic 
potash  solution  with  the  aid  of  heat  and  then  adding  to  this  solution,  which  contains 
the  antimony  combined  as  potassium  antimonite  and  sulph-antimonite,  sulphuric  acid, 
when  a  reddish  precipitate  is  formed  which  dries  to  a  reddish  brown  powder. 

The  second  is  obtained  by  boiling  the  native  sulphide  or  the  red  amorphous  sul- 
phide just  described  with  sodium  carbonate,  and  then  allowing  the  compound  to  settle 
out  from  the  hot  filtered  liquid  as  it  cools. 

The  third  is  obtained  by  fii-st  forming  a  sulph-antimoniate  by  boiling  finely  powdered 
antimonious  sulphide  and  caustic  soda  with  sulphur  (or  carbonate  of  sodium  and 
chalk  instead  of  the  caustic  soda),  and  then  adding  the  solution  of  this  to  dilute 
hydrochloric  or  sulphuric  acid,  when  yellow  SbjSj  separates  according  to  the  re- 
action— 

2(SbS,Xa3  -f-  9H,0)  +  3H,S0,  =  3Xa,S0,  +  Sb.S^  +  3H,S  +  18H,0. 

Properties  of  the  iPrecipitated  Sulphide  of  Antimony.  {Sulphurated  Anti- 
mony, U.  S.,  Br.}  "  A  reddish  brown,  amorphous  powder,  odorless  and  tasteless,  and 
insoluble  in  water  and  in  alcohol.  When  heated  with  12  parts  of  hydrochloric  acid, 
it  is  nearly  all  dissolved  with  evolution  of  hydrosulphuric  acid.  The  residue,  after 
having  been  washed  and  dried,  burns,  on  the  application  of  a  flame,  with  the  char- 
acteristic odor  of  sulphur,  and  should  leave  not  more  than  a  scanty  ash.  On  drop- 
ping a  solution  of  Sulphurated  Antimony  in  hydrochloric  acid  into  water,  a  white 
precipitate  is  produced,  which,  after  washing  and  drying,  should' weigh  not  less  than 
85  per  cent,  of  the  sulphide.  The  liquid  filtered  from  this  precipitate  yields  an 
orange  red  precipitate  with  hydrosulphuric  acid.  Distilled  Water  boiled  with  Sul- 
phurated Antimony,  filtered  and  acidulated  with  hydrochloric  acid,  should  be  ren- 
dered not  more  than  slightly  opalescent  by  test-solution  of  chloride  of  barium  (limit 
of  sulphate)."  U.  S.  Water  in  which  this  preparation  has  been  boiled,  should  not 
yield  a  white  precipitate  with  oxalate  of  ammonium.  The  non-action  of  this  test 
shows  the  absence  of  lime.  When  pure,  precipitated  sulphide  of  antimony  is  com- 
pletely soluble  in  a  hot  solution  of  potassa ;  but,  as  it  is  found  in  commerce,  a  white 
matter  is  usually  left  undissolved.  When  boiled  with  a  solution  of  cream  of  tartar, 
about  12  per  cent,  of  teroxide  is  dissolved  ;  but,  according  to  H.  Rose,  this  method 
of  determining  the  proportion  of  the  teroxide  cannot  be  relied  on.  Exposed  to  heat 
it  takes  fire,  and  burns  with  a  greenish  blue  flame,  giving  off"  sulphurous  acid ;  while 
the  metal  remains  behind  in  the  state  of  a  grayish  oxide. 

The  London  precipitated  sulphide  of  antimony,  as  analyzed  by  Mr.  Phillips,  con- 
sisted, in  the  100  parts,  of  tersulphide  765,  teroxide  12,  and  water  11"5  ;  propor- 

liquor,  therefore,  contains  ibis  compound  dissolved  in  water,  and  tersulphide  of  antimony  dissolved 
in  the  solution  of  sulphide  of  potassium.  By  refrigeration,  the  tersulphide  in  a  hydrated  state 
falls  down,  free  or  nearly  free  from  teroxide,  this  latter  being  still  held  in  solution  by  means  of  the 
caustic  alkali. 

Kermes  may  be  obtained  by  the  third  method,  that  is,  in  the  dry  way,  by  the  use  of  the  car- 
bonated alkalies  at  a  red  heat.  If  carbonate  of  potassium*  be  selected,  the  process  is  as  follows. 
Rub  together  two  parts  of  tersulphide  of  antimony  and  one  of  carbonate  of  potassium,  fuse  the 
mixture  in  a  crucible  by  a  red  heat,  reduce  the  fused  mass  to  powder,  boil  it  with  water,  and  strain. 
As  the  strained  liquor  cools  the  kermes  is  deposited.  The  rationale  of  its  formation  is  nearly  the 
same  with  that  of  the  formation  of  the  second  variety  of  kermes.  An  inferior  kermes,  prepared  in 
the  dry  way,  and  intended  for  use  in  veterinary  medicine,  is  directed  in  the  French  Codex  of  1837 
to  be  prepared  by  fusing  together,  well  mixed,  500  parts  of  tersulphide  of  antimony,  1000  of  car- 
bonate of  potassium,  and  30  of  washed  sulphur,  reducing  the  fused  mass  to  powder,  and  boiling  it 
with  10,000  parts  of  water.  The  liquor,  upon  cooling,  lets  fall  the  kermes,  which  must  be  washed 
with  care  and  dried. 

Kermes  mineral  is  an  insipid,  inodorous  powder,  of  a  purplish  brown  color,  and  soft  and  velvety 
to  the  touch.  By  the  action  of  air  and  light  it  gradually  becomes  lighter  colored,  and  at  last  yel- 
lowish white.  It  is  readily  and  wholly  dissolved  by  hydrochloric  acid,  with  escape  of  hydrosul- 
phuric acid  gas,  and  is  partly  soluble  in  a  hot  solution  of  potassa,  leaving  a  residue  soluble  in 
tartaric  acid.  It  is  sometimes  adulterated  with  ferric  oxide.  In  Paris,  in  1849,  a  number  of  the 
shops  contained  a  spurious  kermes  of  very  handsome  appearance,  which  was  little  else  than  this 
oxide.  Kermes  mineral  first  came  into  use  as  a  remedy  in  France  about  the  beginning  of  the  last 
century.  Its  mode  of  preparation  was  possessed  as  a  secret  by  a  French  surgeon  named  La  Ligerie. 
In  1720,  the  recipe  was  purchased  by  the  French  government  and  made  public.  Its  remedial  prop- 
erties are  considered  above. 

*  According  to  the  researches  of  M.  A.  Terreil  (Jown.  de  Pharm.,  4e  ser.,  xix.  131),  carbonate  of  potassium  if 
absolutely  pure  will  not  yield  kermee  by  the  moist  way,  but  by  the  dry  way  will  give  a  larger  yield  than  will 
carbonate  of  sodium. 
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tions  corresponding  nearly  with  five  mols.  of  tersulpliide,  one  of  teroxide,  and  fifteen 
of  water.  It  usually  contained  a  portion  of  pentasulphide,  as  shown  by  the  action 
of  hydrochloric  acid,  which,  when  heated  with  this  antiraonial,  forms  the  terchloride 
with  disengagement  of  sulphur.  (^Gmeliiis  Ham/ book,  iy.  ^89.)  Its  active  ingredi- 
ent is  the  teroxide ;  and,  in  reference  to  its  presence,  the  London  College  called  the 
preparation  oxysulphuret  of  antimony.  The  Edinburgh  College  named  it  incorrectly 
golden  sulphuret  of  antimony  ;  this  name  being  properly  applicable  to  the  precipi- 
tate produced  by  the  sole  action  of  acids,  and  not  to  that  obtained  by  the  action  of 
acids  and  refrigeration  conjointly. 

Sulphurated  Antimony,  in  the  British  Pharmacopoeia,  is  defined  to  be  "  sulphide 
of  antimony,  Sb^Sg,  with  a  small  and  variable  amount  of  oxide  of  antimony,  Sb^Og," 
and  is  described  as  "  an  orange  red  powder,  readily  dissolved  by  caustic  soda,  also 
by  hydrochloric  acid  with  the  evolution  of  sulphuretted  hydrogen  and  the  separa- 
tion of  a  little  sulphur.  Boiled  in  water  with  acid  tartrate  of  potassium,  the  result- 
ing solution  is  precipitated  orange  red  with  sulphuretted  hydrogen.  Sixty  grains  of 
this  preparation,  dissolved  in  hydrochloric  acid  and  dropped  into  water,  give  a  white 
precipitate,  which,  when  washed  and  dried,  weighs  about  fifty-three  grains."  Br. 
Mr.  Wm.  Tildcn  {P.  J.  Tr.,  Dec.  1870,  p.  -443)  asserts  that  the  officinal  (Br.)  test  is 
not  satisfactory,  because,  if  a  little  too  much  hydrochloric  acid  be  present,  a  portion 
of  the  antimony  will  remain  in  solution  as  the  chloride  ;  and  proposes  the  following 
substitute.  "  Fifty  grains,  moistened  with  nitric  acid,  then  dried  and  heated  to 
redness,  give  a  white  residue  weighing  about  forty-five  grains."  Mr.  John  Moss 
asserted,  before  the  London  Pharmaceutical  Society,  that  the  British  process  always 
yields  a  dark  reddish  or  reddish  brown  powder;  but  that  the  kernics  mineral,  in 
English  commerce,  is  golden  yellow  or  yellowish  red,  and  must  be  prepared  by  some 
other  method.  He  was  confirmed  in  both  statements  by  Profs.  Redwood  and  Att- 
field  ;  the  latter  explaining  that  the  officinal  kermes  contains  the  tersulphide,  the 
commercial  the  pentasulphide  of  antimony. 

Medical  Properties.  Precipitated  sulphide  of  antimony  {sulphurated  antimony') 
is  alterative,  diaphoretic,  and  emetic.  It  is,  however,  an  uncertain  medicine,  and  is 
very  little  used.  In  combination  with  calomel  and  guaiac  (Plummers  pill),  it 
was  formerly  employed  in  secondary  syphilis  and  cutaneous  eruptions.  (See  Pilulse 
Antimonii  Composite.)  During  its  use  the  patient  should  abstain  from  acidulous 
drinks.  Its  dose  as  an  alterative  is  from  one  to  two  grains  given  twice  a  day,  in  the 
form  of  pill ;  as  an  emetic,  from  five  grains  to  a  scruple. 

Kermes  mineral,  when  prepared  by  means  of  the  carbonated  alkalies  in  the  moist 
way,  contains  between  two  and  three  times  as  much  teroxide  as  the  precipitated 
sulphide,  and  is  a  more  active  preparation,  to  be  used  in  a  smaller  dose. 

Golden  sulphide  acts  like  kermes  mineral,  but  is  much  weaker,  and  must  be  given 
in  a  larger  dose. 

Off.  Prep.  Pilulae  Antimonii  Composit^e,  U.  S.;  Pilula  Hydrargyri  Subchloridi 
Composita,  Br. 

APOCYNUM.   U.  8.     Apocynum.  [Canadian  Hemp.']    . 

(A-POg'Y-NUM.) 

"The  root  of  Apocynum  cannabi  num.   Linn6.  (Wat.  Ord.  Afocynacese.)"  U.S. 

Chanvre  du  Canada,  Fr.;  Canadische  Ilaufwurzel,  G. 

Gen.  Ch.  Calyx  five-parted,  the  lobes  acute.  Corolla  bell-shaped,  five-cleft, 
bearing  five  triangular  appendages  in  the  throat  opposite  the  lobes.  Stamens  five, 
inserted  on  the  very  base  of  the  corolla.  Filaments  flat,  shorter  than  the  arrow- 
shaped  anthers,  which  converge  round  the  ovoid,  obscurely  two-lobed  stigma,  and 
are  slightly  adherent  to  it  by  their  inner  face.  Style  none.  Stigma  large,  ovoid, 
slightly  two-lobed.     Fruit  of  two  long  slender  follicles.  Gray^s  Manual. 

There  are  two  indigenous  species  of  this  genus,  A.  cannahinum,  L.,  and  A.  an- 
drosaemifolium,  L.,  of  very  similar  general  aspect.  Both  plants  abound  in  a  milky 
juice,  and  have  a  tough  fibrous  bark,  which,  by  maceration,  affords  a  substitute  for 
hemp.      From  this  circumstance  the  common  name  has  been  derived. 

In  the  officinal  species  the  stem  and  branches  are  upright  or  ascending,  termi- 
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nated  by  erect  and  close,  many-flowered  cymes,  which  are  usually  shorter  than  the 
leaves,  and  the  corolla  has  nearly  erect  lobes,  with  the  tube  not  longer  than  the 
lanceolate  divisions  of  the  calyx.  In  ^4.  androsfemifolium  the  branches  are  diver- 
gently forked,  the  cymes  loose  and  spreading,  the  open  bell-shaped  corolla  with 
revolute  lobes  and  a  tube  much  longer  than  the  ovate-pointed  divisions  of  the  calyx. 
The  two  plants  grow  together,  although  A.  cannahinum  seems  to  be  proportion- 
ately more  common  in  the  West,  and  frequently  they  are  gathered  indiscriminately 
by  the  herbalists.  A.  androsstmifolium  was  formerly  included  in  the  U.S.  secon- 
dary list. 

The  root  of  A.  cannahinum  is  horizontal,  five  or  six  feet  in  length,  about  one- 
third  of  an  inch  thick,  dividing  near  the  end  into  branches  which  terminate 
abruptly,  of  a  yellowish  brown  color  when  young,  but  dark  chestnut  when  old,  of  a 
strong  odor,  and  a  nauseous,  somewhat  acrid,  permanently  bitter  taste.  The  in- 
ternal or  ligneous  portion  is  yellowish  white,  and  less  bitter  than  the  exterior  or  corti- 
cal part.  "  Long,  cylindrical,  somewhat  branched,  one-fourth  to  one-third  of  an 
inch  (6  to  8  m.m.)  thick,  pale  brown,  longitudinally  wrinkled  and  transversely 
fissured ;  brittle ;  fracture  short,  white  ;  the  bark  rather  thick ;  the  wood  porous, 
spongy,  with  delicate,  medullary  rays  and  a  thin  pith ;  inodorous ;  taste  bitter, 
disagreeable."  i^.  S.  The  fresh  root,  when  wounded,  emits  a  milky  juice,  which 
concretes  into  a  substance  resembling  caoutchouc.  In  the  dried  state,  it  is  brittle 
and  readily  pulverized,  affording  a  powder  like  that  of  ipecacuanha.  Dr.  Knapp 
found  it  to  contain  a  bitter  principle,  extractive,  tannin,  gallic  acid,  resin,  wax, 
caoutchouc,  fecula,  lignin,  and  a  peculiar  active  principle  which  he  proposed  to  call 
aporj/nin.  (^Ani.  Med.  Revieic,  iii.  197.)  Dr.  Griscom,  by  a  subsequent  analysis, 
obtained  similar  results,  with  the  addition  of  gum.  The  root  yields  its  virtues  to 
water  and  alcohol,  but,  according  to  Dr.  Griscom.  most  readily  to  the  former. 
Prof  J.  U.  Lloyd  noticed  a  white,  tasteless,  crystalline,  waxy  precipitate,  formed 
in  a  fluid  extract  of  A.  cannahinum. 

Medical  Properties  and  TTses.  Apocynum  (or,  as  it  is  frequently  improperly 
called,  Indian  Jlenip)  is  powerfully  emetic  and  cathartic,  sometimes  diuretic,  and, 
like  other  emetic  substances,  promotes  diaphoresis  and  expectoration.  It  produces 
much  nausea,  diminishes  the  frequency  of  the  pulse,  and  appears  to  induce  drowsiness 
independently  of  the  exhaustion  consequent  upon  vomiting.  The  disease  in  which 
it  has  been  found  most  beneficial  is  dropsy.  From  fifteen  to  thirty  grains  (1-1-95 
Gm.)  of  the  powdered  root  will  generally  produce  copious  vomiting  and  purging. 
The  decoction  is  a  more  convenient  form  for  administration.  It  may  be  prepared 
by  boiling  half  an  ounce  of  the  dried  root  in  a  pint  and  a  half  of  water  to  a  pint, 
of  which  from  one  to  two  fluidounces  (30-60  C.c.)  may  be  given  twice  or  thrice 
daily,  or  more  frequently.  The  watery  extract,  in  doses  of  three  or  four  grains 
(0-20-0-26  Gm.),  three  times  a  daj-,  will  generally  act  on  the  bowels. 

APOMORPHIN.E  HYDROCHLORAS.  U.S.    Hydrochlorate  of  Apo- 

morphine. 

(AP-O-MOB-PHi'X^  HY-DBCH3HL0'RXs.) 
Ck  Hit  NO2,  HCI  ;  303'4.  '  Cm  Hir  NO4,  HCl;  303-4. 

Apomorphine,  Fr.;  Apoinorphin,  G. 

"The  hydrochlorate  of  an  artificial  alkaloid  prepared  from  morphine.  It  should 
be  kept  in  small  well-stopped  vials,  in  a  dark  place."    U.  S. 

Apomorphine  was  discovered  by  Dr.  Matthiessen  and  Mr.  C.  A.  "Wright.  It  is 
prepared  by  heating  morphine  in  a  closed  tube  with  a  great  excess  of  hydrochloric 
acid  for  two  or  three  hours  to  the  temperature  of  140°  and  150°  C.  The  contents 
of  the  tube  are  then  dissolved  in  water,  an  excess  of  the  bicarbonate  of  sodium 
added,  and  the  precipitate  exhausted  with  ether  or  chloroform.  On  the  addition  to 
the  solution  of  a  very  small  quantity  of  hydrochloric  acid,  crystals  of  the  chloride 
of  apomorphine  form.  The  process  is  one  of  dehydration  ;  the  morphine  part- 
ing with  one  molecule  of  water,  the  formula  of  apomorphine  being  Cj.Hj.NOj. 
Apomorphine  may  also  be  made  by  the  action  of  hydrochloric  acid  upon  codeine, 
and  it  is  affirmed  that  the  best  method  in  practice  is  that  of  E.  Mayer,  in  which 
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morphine  is  treated  with  a  solution  of  chloride  of  zinc,  at  120°  C.  (Beriehte  Deutsch. 
Chem.  GeselL,  Berlin,  1871,  iv.  121.)  According  to  Prof.  Gubler  (^Ann.  de 
Therap.,  187-1),  it  is  very  closely  allied  to  the  alkaloid  of  Sanguinaria  Canadensis. 

Properties.  Hydrochlorate  of  apomorphine  is  usually  in  "  minute,  colorless,  or 
grayish  white,  shining  crystals,  turning  greenish  on  exposure  to  light  and  air,  odor- 
less, having  a  bitter  taste,  and  a  neutral  or  faintly  acid  reaction.  Soluble  in  6"8 
parts  of  water  and  in  50  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  slowly  decomposed  by 
boiling  water  or  boiling  alcohol ;  almost  insoluble  in  ether  or  chloroform,  and  should 
it  impart  color  to  either  of  these  liquids,  it  should  be  rejected,  or  it  may  be  purified 
by  thoroughly  agitating  it  with  either  liquid,  filtering,  and  then  rapidly  drying  the  salt 
on  bibulous  paper,  in  a  dark  place.  The  aqueous  solution,  on  gentle  warming,  rapidly 
turns  green,  but  retains  a  neutral  reaction.  Solution  of  bicarbonate  of  sodium, 
added  to  an  aqueous  solution  of  the  salt,  throws  down  the  white,  amorphous  alka- 
loid, which  soon  turns  green  on  exposure  to  air,  and  forms  a  bluish  green  solution 
with  alcohol,  a  purple  one  with  ether  or  pure  benzol,  and  a  violet  or  blue  one  with 
chloroform.  Addition  of  test-solution  of  nitrate  of  silver  to  an  aqueous  solution  of 
the  salt  produces  a  white  precipitate  insoluble  in  nitric  acid,  but  instantly  reduced  to 
metallic  silver  by  water  of  ammonia."  U.  S.  The  alkaloid  is  colored  dark  red  by 
nitric  acid  and  rose-red  by  ferric  chloride,  changing  to  violet,  and  finally  black  on 
exposure.  The  aqueous  and  alcoholic  solutions  are  at  first  colorless,  but  change 
rapidly  to  greenish,  finally  becoming  deep  emerald-green  in  color.  This  change  in 
color  is  probably  due  to  oxidation,  and  it  has  been  noticed  that  the  solution  on  stand- 
ing loses  its  power :  for  this  reason  it  is  best  not  to  keep  the  solution,  but  to  make  it 
as  wanted.  According  to  Max  Quehl  and  H.  Koehler,  apomorphine  is  precipitated 
from  its  solutions  greenish  by  tannic  acid,  lemon-yellow  by  picric  acid,  bluish  white, 
and  turning  to  sap-green  on  boiling,  by  sulphate  of  copper,  purplish  by  chloride  of 
gold,  white,  turning  to  blackish  violet  on  boiling,  by  ferridcyanide  of  potassium, 
blood-red  by  iodine  in  solution  of  iodide  of  potassium,  the  precipitate  disappearing 
on  boiling,  white  and  curdy  by  sulphocyanate  of  potassium.  {A.  J.  P.,  1873,  p. 
166.)  With  bichromate  of  potassium  and  concentrated  sulphuric  acid  it  turns  a 
dark  red  ;  with  the  potassium  salt  alone,  a  deep  yellow  orange  ;  with  neutral  chloride 
of  iron,  an  amethyst  color. 

Medical  Properties  and  Uses.  Apomorphine  was  first  brought  forward  as  a 
prompt  and  safe  emetic  by  Dr.  Gee.  It  has  the  great  advantages  of  smallness  of 
dose  and  freedom  from  irritating  properties,  so  that  it  can  be  used  hypodermically. 
When  from  Jg-  to  ^ig^  of  a  grain  (0-004-0-006  Gm.)  of  it  is  injected  under  the 
skin  of  a  man,  in  from  5  to  20  minutes  free  emesis  usually  occurs;  the  dose  may  be 
repeated  at  intervals  if  necessary.  The  effects  upon  the  general  system  are  usually 
not  marked ;  but  in  some  cases  very  alarming  syncopal  symptoms  have  been  pro- 
duced, and  death  is  said  to  have  resulted  from  Jg-  of  a  grain  (0-004  Gm.)  in  a  feeble 
adult,  worn  out  with  chronic  bronchitis  and  emphysema.  (3fed.  liec,  1877,  p.  661.) 
According  to  Harnack,  young  children  bear  the  remedy  very  badly.  Apomorphine 
has  also  been  used  to  some  extent  as  a  sedative  expectorant  in  the  earlier  stages  of 
acute  bronchitis.  As  an  emetic,  it  has  been  employed  in  narcotic  poisoning,  to  dis- 
lodge foreign  bodies  from  the  oesophagus,  in  suffocative  catarrh,  etc.  Very  alarming 
symptoms  have  followed  the  use  of  a  solution  which  has  undergone  change,  and 
fresh  solution  only  should  be  administered.  Under  no  circumstances  should  more 
than  i  grain  (0-016  Gm.)  be  given  at  a  dose,  indeed,  except  in  the  strongest  adults 
and  in  narcotic  poisoning,  not  more  than  -ji^  of  a  grain  (0-006  Gm.). 

AQU^.    U.  8.     3Iedicated  Waters. 

(A'QU^— a'kwe.) 

Aqufe  Destillatse;  Distilled  Waters,  E.;  Eaux  distillees,  Hydrolats,  Fr.;  Destillirte  Wasser,  (7. 

Under  this  head  are  included,  in  the  U.  S.  Pharmacopoeia,  all  preparations  consist- 
ing of  water  holding  volatile  or  gaseous  substances  in  solution,  many  of  which  were 
formerly  obtained  by  distillation,  and  some  of  which  still  continue  to  be  so.  They 
include  the  preparations  formerly  specially  designated  as  "Distilled  Waters,"  having 
been  made  by  distilling  water  from  plants  or  parts  of  plants  containing  volatile  oil. 


PART  I.  Aquae.  ^  213 

The  Distilled  Waters,  as  thus  defined,  hold  a  much  more  prominent  position  in  the 
pharmacy  of  Europe,  particularly  of  continental  Europe,  than  in  that  of  the  United 
States ;  and  a  great  deal  of  thought  and  elaborate  investigation  has  been  bestowed 
there  upon  the  various  conditions  calculated  to  furnish  the  best  products  in  the  most 
convenient  method.  It  would  be  doing  injustice  to  the  subject  not  to  give  it  a  dis- 
tinct consideration  in  a  work  like  the  present,  though  its  relative  want  of  importance 
with  us  will  render  our  remarks  comparatively  brief. 

Many  vegetables  impart  to  water  distilled  from  them  their  peculiar  flavor,  and 
more  or  less  of  their  medical  properties.  The  Distilled  Waters  chiefly  used  are  those 
prepared  frotti  aromatic  plants,  the  volatile  oils  of  which  rise  with  the  aqueous  va- 
por, and  are  condensed  with  it  in  the  receiver.  But,  as  water  is  capable  of  holding 
but  a  small  proportion  of  the  oil  in  solution,  these  preparations  are  generally  feeble, 
and  are  employed  chiefly  as  pleasant  vehicles  or  corrigents  of  other  medicines. 

In  the  preparation  of  the  Distilled  Waters,  dried  plants  are  sometimes  used,  be- 
cause the  fresh  are  not  to  be  had  at  all  seasons  ;  but  the  latter,  at  least  in  the  instance 
of  herbs  and  flowers,  should  be  preferred  if  attainable.  Flowers  which  lose  their 
odor  by  desiccation  may  be  preserved  by  incorporating  them  intimately  with  one- 
third  of  their  weight  of  common  salt,  and  in  this  state  afford  Distilled  Waters  of 
delicate  flavor.  Some  pharmacists  prefer  to  employ  the  salted  flowers  in  certain 
instances,  believing  that  the  waters  distilled  from  them  keep  better  than  when  pre- 
pared from  the  fresh  flowers.  Mr.  C.  R.  Tichborne  has  discovered  a  method  of 
preserving  flowers,  which  is  said  to  answer  even  better  than  the  use  of  salt.  It  con- 
sists simply  in  immersing  the  fresh  flowers  in  glycerin,  which  preserves  them  with 
all  their  aromatic  properties  wholly  unimpaired.  The  flowers,  as  of  the  elder,  rose, 
and  orange,  should  be  gathered  afler  full  expansion,  and  packed  firmly  in  wide- 
mouthed  bottles  or  jars,  but  without  crushing  them.  The  glycerin  is  then  to  be 
poured  on  until  it  covers  them,  and  the  vessel  closed.  Mr.  Tichborne  has  kept 
flowers  in  this  way  for  two  years,  and  at  the  end  of  that  time  procured  from  them 
distilled  waters,  of  which  the  perfume  has  equalled  that  of  the  waters  prepared  from 
recent  flowers.  It  is  not  necessary  that  the  glycerin  should  be  perfectly  pure ;  but 
it  should  be  without  smell.  (/*.  J.  Tr.,  2d  ser.,  vii.  135.) 

The  idea  at  one  time  prevailed,  to  a  considerable  extent,  that  Waters  kept  better 
distilled  from  dried  herbs  than  from  fresh ;  and  the  opinion  was  true  in  regard  to 
those  prepared  with  the  defective  alembics  of  former  times,  and  by  a  naked  fire;  but 
experiment  has  sufficiently  established  the  fact,  that,  with  a  suitable  apparatus,  and 
a  regular  heat,  the  fresh  herbs  yield  products  which,  while  they  have  a  more  agree- 
able odor  of  the  plant,  keep  quite  as  well  as  those  from  dried  herbs.  (Journ.  de 
Fharm.,  Mai,  1861,  p.  359.) 

It  is  necessary  to  observe  certain  practical  rules  in  conducting  the  process  of  dis- 
tillation. When  the  substance  employed  is  dry,  hard,  and  fibrous,  it  should  be  me- 
chanically divided,  and  macerated  in  water  for  a  short  time  previous  to  the  operation. 
The  quantity  of  materials  should  not  bear  too  large  a  proportion  to  the  capacity  of 
the  alembic,  as  the  water  might  otherwise  boil  over  into  the  receiver.  The  water 
should  be  brought  quickly  to  the  state  of  ebullition,  and  continued  in  that  state  till 
the  end  of  the  process.  Care  should  be  taken  to  leave  sufficient  water  undistilled 
to  cover  the  whole  of  the  vegetable  matter ;  lest  a  portion  of  the  latter,  coming  in 
contact  with  the  sides  of  the  vessel,  might  be  decomposed  by  the  heat,  and  yield 
empyreumatic  products.  Besides,  when  the  operation  is  urged  too  vigorously,  or 
carried  too  far,  a  slimy  matter  is  apt  to  form,  which  adheres  to  the  sides  of  the  still 
above  the  water,  and  is  thus  exposed  to  igneous  decomposition.  To  obviate  these 
disadvantages,  the  heat  may  be  applied  by  means  of  an  oil-bath,  regulated  by  a 
thermometer,  or  of  a  bath  of  solution  of  chloride  of  calcium,  by  which  any  tempera- 
ture may  be  obtained  between  100°  C.  (212°  F.)  and  132-2°  C.  (270°  F.),  according 
to  the  strength  of  the  solution  ;  or,  when  the  process  is  conducted  upon  a  large  scale, 
by  means  of  steam  introduced  under  pressure  into  a  space  around  the  still.  To 
prevent  the  disagreeable  eff"ects  of  charring,  and  the  excessive  empyreumatic  odor 
frequently  noticed  in  distilled  waters,  caused  by  the  solid  contents  of  the  still  coming 
into  direct  contact  with  the  heated  bottom,  we  have  devised  an  expedient  which 
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prevents  the  herb  from  touching  the  bottom,  and  yet  permits  the  water  and  steam 
to  have  free  access  to  all  parts  of  it.  (See  Pharmaceutical  Still  under  Extracta.)  A 
hemispherical  No.  12  sieve  of  copper  with  a  loosely-fitting  lid  and 
handle  is  filled  with  the  herb  and  placed  in  the  water  in  the  still. 
If  the  bottom  of  the  still  be  flat  or  nearly  so,  the  rounded  bottom 
of  the  cage  must  have  a  very  slight  point  of  contact,  and  thus 
charring  will  be  prevented.  A  convenient  mode  of  applying  heat 
by  steam,  is  by  means  of  a  coil  of  leaden  tube  placed  in  the  bottom 
of  the  still,  having  one  end  connected  with  a  boiler,  and  the  other 
passing  out  beneath  or  at  the  side,  and  furnished  with  a  stop-cock, 
by  which  the  pressure  may  be  increased,  or  the  condensed  water  drawn  off"  at  will. 
If  any  volatile  oil  float  upon  the  surface  of  the  Distilled  Water,  it  may  be  separated.* 
From  a  series  of  experiments  made  in  Paris  in  reference  to  the  best  mode  of  ap- 
plying heat,  it  was  concluded  that,  as  regards  the  great  majority  of  aromatics,  the 
direct  application  of  steam  was  preferable,  because  the  Distilled  Waters  prepared  by 
means  of  it  have  a  freshness  of  aroma  that  is  wanting  in  the  others,  are  always  free 
from  the  odor  of  the  still,  are  much  more  limpid,  are  less  apt  to  deposit  mucilagi- 
nous matter,  and  keep  better  ;  but  that  exceptions  to  the  general  rule  are  afforded 
by  bitter  almonds,  cherry-laurel  leaves,  mustard,  and  horse-radish,  in  all  of  which  the 
oil  does  not  pre-exist  in  the  plant,  but  is  formed  upon  contact  with  water  ;  by  woods, 
barks,  and  roots,  the  tissue  of  which  cannot  be  sufficiently  penetrated  by  steam  ;  and 
by  roses.  (Journ.  de  Pharm.,  Mai,  18C1,  p.  364.)  Later  experiments  have  led  to 
the  conclusion  that  even  these  substances  are  most  advantageously  treated  by  dis- 
tillation with  steam  ;  and  that,  in  fact,  there  is  no  exception  to  the  general  rule. 

But,  however  carefully  the  process  may  be  conducted,  the  Distilled  Waters  pre- 
pared from  plants  always  have  at  first  an  unpleasant  smoky  odor.  They  may  be 
freed  from  this  by  exposure  for  a  short  time  to  the  air,  before  being  enclosed  in 
well-stopped  bottles,  in  wliich  they  should  be  preserved.  When  long  kept,  a  viscid 
ropy  matter  is  apt  to  form  in  them,  and  they  become  sour.  This  result  has  been 
ascribed  to  other  principles,  which  rise  with  the  oil  in  distillation,  and  promote  its 
decomposition.  To  prevent  this  decomposition,  rectified  spirit  is  sometimes  added 
to  the  water  employed  in  the  distillation.  But  this  addition  is  inadequate,  and  is 
in  fact  injurious,  as  the  alcohol  by  long  exposure  to  the  air  undergoes  the  acetous 
fermentation.  A  better  plan  is  to  redistil  the  Waters.  W^hen  thus  purified,  it  is 
said  that  they  may  be  kept  for  several  years  unchanged. 

Robiquet  considered  the  mucosity  which  forms  in  Distilled  Waters  to  be  the  result 
of  a  vegetative  process,  for  which  the  presence  of  air  is  essential.  He  has  found 
that,  so  long  as  the  water  is  covered  with  a  layer  of  essential  oil,  it  undergoes  no 
change ;  but  that  the  oil  is  gradually  altered  by  exposure  to  the  air,  and,  as  soon  as 
it  disappears,  the  water  begins  to  be  decomposed.  He  states  that  camphor  exercises 
the  same  preservative  influence  over  the  Distilled  Waters  by  resisting  the  vegetation, 
and  that  those  in  which  the  odor  of  camphor  is  developed  keep  better  on  that  ac- 
count. Finally,  he  has  observed  that  the  more  Distilled  Water  is  charged  with 
Volatile  oil,  the  more  abundant  is  the  mucosity  when  it  has  begun  to  form,  llobiquet 
unites  with  Henry  and  Guibourt,  and  with  Virey,  in  recommending  that  all  these 
Waters,  when  intended  to  be  kept  for  a  considerable  time,  should  be  introduced,  im- 
mediately alter  distillation,  into  bottles  of  a  size  proportionate  to  the  probable  con- 
sumption of  the  water  when  brought  into  use  ;  and  that  the  bottles  should  be  quite 
filled,  and  then  sealed  or  otherwise  well  stopped,  so  as  entirely  to  exclude  the  air. 
It  is  best  that  they  should  be  smaH,  and  be  closed  with  well-fitting  glass  stoppers. 
Thus  treated,  the  Waters  may  be  preserved  without  change  for  many  years.  (Journ. 
de  Fharm.,  xxi.  402.)     We  have  frequently  noticed  microscopic  plants  belonging 

*  This  direction  is  generally  given ;  but,  in  a  coininunication  to  the  Pharmaceutical  Society  of 
England,  Mr.  Ilaselden  recommends  the  excess  of  oil  to  be  well  shaken  with  the  water,  and  the 
whole  to  be  transferred  to  the  stock  vessel,  where  it  may  be  allowed  to  rest,  and  the  oil  to  separate. 
He  thinks  the  water  keeps  better  when  thus  treated ;  and  the  full  strength  is  always  insured.  The 
stock  vessel  he  prefers  made  of  stoneware,  and  furnished  with  a  tap  placed  two  inches  from  the 
bottom,  whereby  the  water  may  be  drawn  off  clear  when  wanted  for  the  ordinary  shop  bottles;  the 
oil  rising  to  the  top,  or  sinking  to  the  bottom,  according  to  its  sp.  gr.  [P.  J.  Ti:,  xvi.  14,  15.) 
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to  the  Confervoideat  in  the  Distilled  Waters  contained  in  shop  bottles  standing  on 
the  shelves  in  the  dispensing  room,  and  if  it  be  desired  to  keep  Distilled  Waters,  the 
only  sure  way  is  to  destroy  the  spores  and  prevent  the  admission  of  fresh  ones  by 
placing  the  bottles  filled  to  the  lip  with  the  Distilled  Water  into  a  bath  of  boiling 
water,  and  when  thoroughly  heated,  corking  and  sealing.* 

Another  mode  of  preparing  the  Distilled  Waters  is  to  substitute  the  volatile  oil, 
previously  separated  from  the  plant,  for  the  plant  itself  in  the  process.  This  mode 
is  directed  in  the  British  Pharmacopoeia,  in  several  instances.  It  is  said  to  afford  a 
more  permanent  product  than  the  preceding,  but  does  not  always  preserve  the  flavor 
of  the  plant. 

In  relation  to  most  of  the  aromatic  waters,  the  U.  S.  Pharm.  formerly  directed 
that  water  should  be  impregnated  with  the  volatile  oil  by  trituration  with  carbonate 
of  magnesium,  and  subsequently  filtered.  This  was  by  far  the  most  simple  and  easy 
process.  The  resulting  solution  is  nearly  pure  and  permanent,  and  is  perfectly 
transparent,  the  carbonate  of  magnesium  being  separated  by  the  filtration.  Car- 
bonate of  magnesium  is  preferable  to  the  pure  earth  ;  as  the  latter  sometimes  gives 
a  brownish  color  to  the  liquid,  and  requires  to  be  used  in  larger  proportion.  But 
both  these  substances  are  dissolved  in  minute  quantities,  and  are  apt  to  occasion  a 
slight  flocculent  precipitate.  They  may  also  possibly  prove  injurious  by  decompos- 
ing certain  substances  given  in  very  small  doses,  as  salts  of  the  alkaloids,  bichloride 
of  mercury,  and  nitrate  of  silver.  The  object  of  the  magnesia  or  its  carbonate  is 
simply  to  enable  the  oil  to  be  brought  to  a  state  of  minute  division,  and  thus  pre- 
sented with  a  larger  surface  to  the  action  of  the  solvent.  Precipitated  phosphate 
of  calcium  has  been  used  as  a  substitute  for  carbonate  of  magnesium,  but  this  has 
been  shown  to  be  slightly  soluble  in  water  and  also  objectionable.  W.  S.  Thompson, 
of  Washington,  D.C.,  suggests  the  use  of  absorbent  cotton  as  being  free  from  all  of 
these  objections,  and  his  views  have  been  substantially  adopted  by  the  Committee 
of  Revision  of  the  present  Pharmacopoeia.  A  very  good  way  to  make  medicated 
waters  when  a  volatile  oil  is  directed,  is  that  proposed  by  Percival,  which  is  to  heat 
the  water  required,  pour  it  in  a  bottle  and  add  the  oil,  cork  tightly,  shake  occasionally 
until  cool,  then  pour  off"  and  filter ;  this  secures  a  medicated  water  free  from  foreign 
substances,  and  a  saturated  solution  ;  most  oils  being  more  soluble  in  hot  than  in  cold 
water.  According  to  Mr.  Robert  Warington,  this  object  may  be  better  accomplished 
by  porcelain  clay,  finely  powdered  glass,  or  pumice  stone,  which  are  wholly  insoluble 
{Chem.  Gaz.,  March,  1845,  p.  113);  and  the  Loudon  College  employed  finely 
powdered  silica  for  the  purpose.  Chalk  and  sugar  answer  the  same  end;  but  the 
latter,  by  being  dissolved  with  the  oil,  renders  the  preparation  impure.  The  Dublin 
College  prepared  its  Waters  by  agitating  an  alcoholic  solution  of  the  oil  with  dis- 
tilled water,  and  filtering.  They  consequently  contained  alcohol,  and  were  liable 
to  the  objection,  already  mentioned,  against  the  medicated  watei-s  thus  impregnated. 
They  were,  besides,  feeble  in  the  properties  of  their  respective  oils.  In  the  prepara- 
tion of  the  aromatic  waters  by  these  processes,  it  is  very  important  that  the  water 
should  be  pure.  The  presence  of  a  sulphate  causes  a  decomposition  of  the  oil,  re- 
sulting in  the  production  of  sulphuretted  hydrogen  and  a  carbonate;  and  the  aro- 
matic properties  are  quite  lost.  (See  A.  J.  P.,  six.  303.)  Hence  the  propriety  of 
the  officinal  direction  to  employ  distilled  water.f 

The  Distilled  Waters  are  liable  to  contain  various  metallic  impurities,  derived 

*  It  is  of  some  importance  to  know  the  proportion  which  the  aromatic  submitted  to  distillation 
ought  to  bear  to  the  amount  of  Distilled  Water  obtained.  The  following  statement  upon  this  point, 
based  upon  experiments,  is  contained  in  the  Journ.  de  Pharm.  (Mai.  IS61,  p.  367).  Fresh  aro- 
matic plants  requiring  one  part  of  the  plant  for  one  of  product,  wormwood,  black  cherry,  scurvy- 
grass,  hyssop,  cherry-laurel,  lavender,  balm,  mint,  peach-leaves,  roses,  and  sage; — fresh  and  diy 
aromatics  requiring  one  part  of  the  plant  to  two  of  product,  bitter  almonds,  orange-flowers,  meli- 
lot,  horseradish,  elder,  and  tansy ; — dry  and  very  aromatic  plants  requiring  one  part  to  four  of 
product,  angelica,  green  anise,  juniper  berries,  chamomile,  canella,  cascarilla,  fennel,  sassafras, 
linden  flowers,  and  valerian. 

t  Mr.  Haselden  prefers  the  processof  distillation  from  the  aromatic  itself  in  the  instances  of  dill, 
caraway,  fennel,  cinnamon,  and  pimento,  which  are  not  apt  to  afibrd  to  the  distilled  water  such 
matter  as  may  cause  it  to  become  sour ;  but  he  prefers  trituration  for  peppermint,  spearmint,  and 
pennyroyal  waters.  He  advises,  however,  that  these  waters  should  not  be  filtered,  but  prepared 
in  quantity,  allowed  to  settle,  and  drawn  o£F  as  wanted.  {^P.J,  Tr.,  xvi.  14,  13.) 
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from  the  vessels  in  which  they  are  prepared  or  preserved.  The  metallic  salts  which 
have  heen  found  in  them  are  those  of  iron,  zinc,  copper,  and  lead.  With  ferrocy- 
anide  of  potassium,  iron  will  give  a  blue  color,  zinc  and  lead  white  precipitates,  and 
copper  a  rose  color  followed  by  chestnut  brown.  Sulphide  of  sodium  causes  with 
the  salts  of  iron,  copper,  and  lead,  a  brown  discoloration  more  or  less  deep,  followed 
by  precipitates  varying  from  brown  to  black  ;  with  those  of  zinc,  a  white  precipitate. 
The  Distilled  Waters  may  be  freed  from  these  impurities  by  animal  charcoal,  pre- 
viously well  purified.  The  charcoal  should  be  strongly  shaken,  eight  or  ten  times 
in  the  course  of  a  day,  with  the  impure  Water,  which  should  then  be  allowed  to 
rest,  and  the  next  day  be  filtered.  Five  grains  of  the  charcoal  will  be  sufficient  for 
a  gallon  of  the  Distilled  Water.  {Journ.  de  Fho.rm.,  Nov.  1862,  p.  416.)  The 
volatile  oils  may  be  recovered  from  the  Waters  containing  them,  or  at  least  may  be 
transferred  to  a  spirituous  menstruum,  by  mixing  olive  oil  with  the  water,  adding 
a  little  solution  of  potassa  so  as  to  form  a  soap,  and  a  consequent  emulsion  with  the 
liquid,  and  then  neutralizing  by  an  acid.  The  fixed  oil  will  rise  to  the  surface, 
bringing  the  volatile  oil  along  with  it.  The  latter  may  then  be  separated  from  the 
former  by  agitation  with  alcohol.  (T.  B.  Groves,  F.  J.  Tr.,  Feb.  1864.) 

AQUA.  U.S.,  Br.     Water. 

H2  0;18.  (A-QUA— a'kwa.)  HO;  9. 

"  Natural  water  in  its  purest  attainable  state."  U.  S.  "  Natural  water,  the  purest 
that  can  be  obtained,  cleared,  if  necessary,  by  filtration."  Br. 

Aqua  communis,  P.G.;  'YSmp,  Gr.;  Eau,  Fr.;  Wasser,  G.;  Acqua,  It.;  Agua,  Sp, 

Water  has  always  been  included  in  the  U.  S.  Pharmacopoeia,  on  account  of  its 
great  importance  as  a  medical  and  pharmaceutical  agent.  It  was  not  admitted  into 
the  officinal  lists  of  the  British  Pharmacopoeias  until  1839,  when  it  was  first  recog- 
nized by  the  Edinburgh  College.  It  is  more  or  less  concerned  in  almost  all  the 
changes  which  take  place  in  inorganic  matter,  and  is  essential  to  the  growth  and 
existence  of  living  beings,  whether  animal  or  vegetable.  In  treating  of  a  substance 
of  such  diversified  agency,  our  limits  will  allow  of  a  sketch  only  of  its  properties  and 
modifications.  We  shall  speak  of  it  under  the  several  heads  oi pure  water,  common 
water,  and  mineral  waters. 

Pure  Water.  Water,  in  a  pure  state,  is  a  transparent  liquid,  without  color, 
taste,  or  smell.  Its  sp.  gr.  is  assumed  to  be  unity,  and  forms  the  term  of  comparison 
for  that  of  solids  and  liquids.  A  cubic  inch  of  it,  at  the  temp,  of  15-5°  C.  (60°  F.), 
weighs  very  nearly  2525  grains.  In  the  metric  system  the  weight  of  1  C.c. 
of  distilled  water  taken  at  4°  C  (39'2°  F.)  is  made  equal  to  1  gramme,  the 
unit  of  weight  in  this  system.  It  is  compressible  to  a  small  extent,  as  was  proved 
first  by  Canton,  and  afterwards,  in  an  incontestable  manner,  by  Perkins.  Reduced 
in  temp,  to  0°  C.  (32°  F.),  it  becomes  a  solid  or  ice,  with  the  sp.  gr.  0-9175  (Dufour, 
Comptes-Rendus,  Juin,  1860)  ;  and  raised  to  100°  C.  (212°  F.),  an  elasttc  fluid 
called  steam.  In  the  latter  state  its  bulk  is  increased  nearly  1700  fold,  and  its  sp. 
gr.  so  far  lessened  as  not  to  be  much  more  than  half  that  of  atmospheric  air.  At 
the  temp,  of  4°  C,  or  39-2°  F.,  its  density  is  at  the  maximum ;  and  consequently, 
setting  out  from  that  point,  it  is  increased  in  bulk  by  being  either  heated  or  cooled. 
It  has  the  power  of  dissolving  more  or  less  of  all  gases,  including  common  air,  the 
constituents  of  which  are  always  present  in  natural  water.  It  uniformly  exists  in 
the  atmosphere,  in  the  form  of  invisible  vapor,  even  in  the  driest  weather. 

Water  consists  of  two  atoms  of  hydrogen  2,  and  one  of  oxygen  16  =:  18  ;  or,  in 
volumes,  of  two  volumes  of  hydrogen  and  one  volume  of  oxygen  condensed  into  two 
volumes  of  aqueous  vapor  or  steam.  On  these  data,  it  is  easy  to  calculate  the  sp. 
gr.  of  steam  ;  which  will  be  0*0693  (sp.  gr.  of  hydrogen)  -f  0  5528  (half  the  sp. 
gr.  of  oxygen)  =  0-6221 . 

Common  Water.  By  reason  of  its  extensive  solvent  powers,  water,  in  its  natu- 
ral state,  must  be  more  or  less  contaminated  with  foreign  matter.  Thus,  it  becomes 
variously  impregnated,  according  to  the  nature  of  the  strata  through  which  it  perco- 
lates.   When  the  foreign  substances  present  are  in  so  small  an  amount  as  not  mate- 
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rially  to  alter  its  taste  and  other  sensible  qualities,  it  constitutes  the  different  varie- 
ties of  common  icater. 

There  are  almost  innumerable  shades  of  difference  in  common  water,  as  obtained 
from  different  localities  and  sources  ;  but  all  its  varieties  may  be  conveniently  arranged 
under  the  two  heads  of  soft  and  hard.  A  soft  icater  is  one  which  contains  but  in- 
considerable impurities,  and  which,  when  used  in  washing,  forms  a  lather  with  soap. 
By  a  hard  tcater  is  understood  a  variety  of  water  which  contains  calcareous  or  mag- 
nesian  salts,  or  other  impurities,  through  which  it  curdles  soap,  and  is  unfit  for 
domestic  purposes.  Tincture  of  soap  is  a  convenient  test  for  ascertaining  the  quality 
of  water.  In  distUled  water  it  produces  no  effect ;  in  soft  water,  only  a  slight  opal- 
escence ;  but  in  hard  water,  a  milky  appearance.  The  milkiness  is  due  to  the  forma- 
tion of  an  insoluble  compound  between  the  fatty  acids  of  the  soap  and  the  lime  or 
magnesia  of  the  foreign  salt. 

The  most  usual  foreign  substances  in  common  water,  besides  oxygen  and  nitrogen, 
and  matters  held  in  a  state  of  mechanical  suspension,  are  carbonic  acid,  sulphate  and 
carbonate  of  calcium,  and  chloride  of  sodium  (common  salt).  Carbonic  acid  is  de- 
tected by  lime-water,  which  produces  a  precipitate  before  the  water  is  boiled,  but  not 
afterwards,  as  ebullition  drives  off  this  acid.  The  pr^ence  of  sulphate  of  calcium 
is  shown  by  precipitates  being  produced  by  nitrate  of  barium,  and,  after  ebullition, 
by  oxalate  of  ammonium.  The  former  test  shows  the  presence  of  sulphuric  acid, 
and  the  latter,  after  boiling  the  water,  indicates  lime  not  held  in  solution  by  carbonic 
acid.  Carbonate  of  calcium,  when  held  in  solution  by  an  excess  of  carbonic  acid, 
may  be  detected  by  boiling  the  water,  which  causes  it  to  precipitate  ;  but,  even  after 
ebullition  and  filtration,  the  water  will  "retain  enough  carbonate  of  calcium  to  give  a 
precipitate  with  acetate  of  lead  ;  carbonate  of  calcium  being  itself  to  a  minute  extent 
soluble  in  water.  Xitrate  of  silver  will  produce  a  precipitate,  if  any  soluble  chloride 
be  present ;  and,  ordinarily,  the  one  present  may  be  assumed  to  be  common  salt. 
Arsenic  in  minute  quantity  has  been  found  in  water  used  as  drink.  At  Whitbeck, 
in  Cumberland,  England,  the  inhabitants  employ,  both  as  drink  and  for  culinary  pur- 
poses, a  water  holding  enough  arsenic  in  solution  to  be  quite  sensible  to  tests,  without 
any'known  injurious  consequence.  (Chem.  Aews,  1860,  p.  128.) 

Dr.  Clark  has  proposed  to  purify  hard  water,  when  the  hardness  arises  from  bicar- 
bonate of  calcium,  by  a  process  which  he  calls  /I'mi'ny.  This  consists  in  adding  to 
the  water  sufficient  lime-water  to  convert  the  bicarbonate  into  the  verv  sparingly 
soluble  carbonate.  This  procedure  renders  the  water  soft,  and  gets  rid  of  all  the  lime, 
except  that  in  the  minute  portion  of  carbonate  dissolved.  The  merit  of  this  process 
consists  chiefly,  not  in  the  removal  of  lime,  but  in  preventing  the  formation  of  organic 
matters,  principally  confervae,  the  decomposition  of  which  renders  the  water  offensive 
and  unwholesome.  Dr.  Clark's  process  has  been  for  some  time  in  successful  operation 
on  the  water  obtained  by  boring,  at  the  Plumstead  water-works,  near  Woolwich.  (/*. 
cT.  Tr.,  June,  1856.)  River  water  containing  the  usual  amount  of  calcareous 
matter,  if  allowed  to  stagnate  in  open  reservoirs,  in  the  summer,  will  become  con- 
taminated with  myriads  of  microscopic  plants  and  animals.  This  change  is  pre- 
vented, according  to  Dr.  Clark,  by  his  peculiar  treatment,  which  deprives  the  living 
organism  of  the  nutriment,  derived  from  loosely  combined  carbonic  acid. 

The  oxygen  and  nitrogen  present  in  natural  waters  are  not  usually  in  the  same 
proportion  as  in  atmospheric  air ;  the  oxygen  in  atmospheric  air  amounting  to  about 
20  per  cent,  in  volume,  while  the  usual  gaseous  mixture,  expelled  from  fresh  water 
by  boiling,  contains  32  per  cent.  (See  table  on  page  219.) 

Common  water  is  also  divided  into  varieties  according  to  its  source.  Thus,  we 
have  rain,  snow,  spring,  river,  well,  lake,  and  marsh  water.    ' 

Rain  and  snow  icater  are  the  purest  kinds  of  natural  water.  Eain  water,  to  be 
obtained  as  pure  as  possible,  must  be  collected  in  large  vessels  in  the  open  fields,  at 
a  distance  from  houses,  and  some  time  after  the  rain  has  commenced  falling ;  other- 
wise it  will  be  contaminated  with  the  dust  which  floats  in  the  atmosphere,  and  with 
other  impurities  derived  from  roofs.  The  rain  water  of  large  cities  contains  nitro- 
genized  organic  matter,  as  shown  by  the  odor  produced  by  burning  the  residue  left 
after  the  water  has  been  evaporated. 
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Rain  water  ordinarily  contains  atmospheric  air,  and,  according  to  Liebig,  a  little 
nitric  acid,  the  amount  of  which  is  increased  when  the  rain  descends  during  a  storm. 
M.  Chabrier  states  as  the  result  of  his  observations,  that  rain  water  contains  either 
nitrous  or  nitric  acid,  the  one  or  the  other  predominating  according  to  the  condition 
of  the  weather ;  the  nitrous  acid  being  relatively  in  excess  in  mild  weather,  but  the 
nitric  when  the  rain  is  attended  with  tempestuous  winds.  (Journ.  de  Pharm.,  Janv. 
1872,  p.  42.)  According  to  an  analysis,  made  by  M.  Martin,  of  rain  water  which 
fell  at  Marseilles  during  a  violent  storm,  lOUO  parts  by  weight  contained  0-004  of 
chlorine  and  0003  of  ammonia.  Not  a  trace  of  iodine  or  of  nitric  acid  was  discovered. 
Boussiugault  has  ascertained  that  the  rain  which  falls  in  towns  contains  considerably 
more  ammonia  than  that  which  falls  in  the  country.  Thus  the  rain  of  Paris  was 
found  by  him  to  contain  three  or  four  parts  of  ammonia  per  million  ;  while  that  col- 
lected in  a  mountainous  region,  contained  about  four-fifths  of  one  part  only  in  a 
million.  The  average  results  of  Mr.  J.  B.  Lawes  and  Dr.  J.  H.  Gilbert  give  one 
part  of  ammonia  to  the  million  of  rain  water.  Snow  water  has  a  peculiar  taste,  which 
was  supposed  to  depend  on  the  presence  of  air  more  oxygenated  than  that  of  the  at- 
mosphere ;  but  in  point  of  fact  it  contains  no  air,  and  this  accounts  for  its  vapid 
taste.     Rain  and  snow  water  is  sufficiently  pure  for  most  chemical  operations. 

Spring  louter  {aqua  fontana)  depends  entirely  for  its  quality  on  the  strata 
through  which  it  flows ;  being  purest  when  it  passes  through  sand  or  gravel,  or 
where  the  prevailing  rock  formation  is  granitic.  On  the  contrary,  where  the  forma- 
tion is  limestone,  the  water  will,  because  of  the  carbonic  acid  gas  dissolved  in  it, 
take  up  the  carbonate  of  lime  and  become  what  is  called  a  hard  loater.  It  almost 
always  contains  a  trace  of  common  salt,  and  generally  other  impurities,  which  vary 
according  to  the  locality  of  the  spring. 

River  water  {aqua  fluvial  is)  is,  generally  speaking,  less  impregnated  with  saline 
matter  than  spring  water,  because  m^ide  up  in  considerable  part  of  rains ;  while  its 
volume  bears  a  larger  proportion  to  the  surface  of  its  bed.  It  is,  however,  much 
more  apt  to  have  mechanically  suspended  in  it  insoluble  matters,  of  an  earthy 
nature,  like  clay  and  silt,  which  impair  its  transparency.  It  is  frequently  rendered 
more  sightly  by  being  run  through  porous  stone,  carbon,  or  sand  filter.  The  coarse 
particles  are  by  this  filtration  removed ;  but  any  sewage  or  other  very  finely  divided 
organic  material  is  not  removed,  so  that  such  clean  filtered  water  may  be  a  very 
deadly  poison. 

Well  water,  like  that  from  springs,  is  liable  to  contain  various  impurities.  As  a 
general  rule,  the  purity  of  the  water  of  a  well  will  be  in  proportion  to  its  depth  and 
the  constancy  with  which  it  is  used.  Well  water  in  large  cities  always  contains  a 
large  amount  of  impurity,  both  organic  and  inorganic,  the  result  of  sewage  contami- 
nation. Dr.  R.  D.  Thomson  found  147'6  grs.,  per  Imperial  gallon,  of  impurity  in 
a  well  in  London.  {P.  J.  Tr.,  1856,  p.  27.)  The  presence  of  nitrates  in  water  pre- 
vents the  formation  of  organic  beings,  even  after  it  has  been  long  kept.  Artesian 
or  overflowing  wells,  from  their  great  depth,  generally  afford  a  pure  water. 

Lake  water  cannot  be  characterized  as  having  any  invariable  qualities.  The  water 
of  most  of  the  lakes  in  the  United  States  is  pure  and  wholesome. 

Marsh  water  is  generally  stagnant,  and  contains  vegetable  remains  undergoing 
decomposition.     It  is  unwholesome,  and  ought  never  to  be  used  internally. 

All  water  which  is  exposed  to  the  air  dissolves  a  quantity  of  oxygen  and  nitro- 
gen, which  is  determined  by  the  laws  of  gaseous  absorption.  It  is  indeed  upon  this 
dissolved  oxygen  that  the  life  of  water-breathing  animals  depends.  In  every  pure 
water  the  proportion  between  the  dissolved  nitrogen  and  oxygen  is  found  to  be  con- 
stant, and  it  is  represented  by  the  following  numbers: — oxygen  3491,  and  nitrogen 
6509  per  cent. :  1000  C.c.  of  pure  water,  such  as  rain  water,  when  saturated  dissolves 
17'95  C.c.  of  air.  If  the  water  be  rendered  impure  by  the  introduction  of  organic 
matter  undergoing  oxidation,  the  proportion  between  the  dissolved  oxygen  and  ni- 
trogen becomes  different,  owing  to  the  oxygen  having  been  partly  or  wholly  used 
for  the  oxidation  of  this  material.  This  is  clearly  shown  in  the  following  analysis 
made  by  Miller  of  the  dissolved  gases  contained  in  Thames  water  collected  at  various 
points  above  and  below  London. 
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Tbames  water  takeu  at 

Kingston. 

Hammer-    Somerset       Green- 
smith.     1    House.     1      wich. 

Wool- 
wich. 

Erith. 

Total  volume  of  gas  per  litre 

C.c. 
52-7 

C.c. 

C.C. 
62-9 

C.c. 
71-25 

C.c. 
6305 

C.C. 
74-3 

30-3 

7-4 

15-0 



4-1 
151 

45-2 
1-5 

55-6 

0-25 
15-4 

4S-3 
0-25 
14-5 

57- 

1-8 
15-5 

Batio  of  oxygen  to  nitrogen 

1:2 

1:3-7        1  -lO-.S 

1:60 

1:52 

1 :8-l 

This  table  shows  that  whereas  the  pure  water  at  Kingston  contains  the  normal 
quantity  of  dissolved  oxygen,  the  ratio  of  nitrogen  to  oxygen  increases  in  a  very 
rapid  rate  as  the  river  water  becomes  contaminated  with  London  sewage,  but  that 
this  ratio  again  shows  signs  of  a  return  to  the  normal  at  Erith. 

Hence  it  is  clear  that  an  analysis  of  the  gases  dissolved  in  water  may  prove  of 
much  help  in  ascertaining  whether  the  water  is  pure  or  whether  it  has  been  con- 
taminated with  putrescent  organic  matter.  Indeed,  Miller  concludes  that  whenever 
the  proportion  between  dissolved  oxygen  and  nitrogen  rises  to  more  than  1  to  2 
the  water  is  unfit  for  drinking  purposes.  (Roscoe  and  Schorlemmer,  Treatise  on 
Cheni.,  i.  245.) 

The  second  class  of  dissolved  impurities  are  inorganic  salts,  even  rain  water  wash- 
ing some  of  these  out  of  the  atmosphere.  It  invariably  contains  ammoniacal  salts, 
chloride  of  sodium,  and  various  organic  germs.  In  towns  the  rain  water  also 
contains  a  larger  proportion  of  nitrates  than  that  falling  in  the  country.  It  is, 
however,  the  spring  waters  especially  which  contain  the  largest  amount  of  mineral 
matter  in  solution.  The  salts  which  most  commonly  occur  in  solution  in  spring 
water  are:  (1)  The  carbonates  of  calcium,  magnesium,  iron,  and  manganese,  dis- 
solved in  an  excess  of  carbonic  acid.  (2)  The  sulphates  of  calcium  and  magnesium. 
(3)  Alkaline  carbonates,  chlorides,  sulphates,  nitrates,  or  silicates. 

Spring  waters  which  issue  from  considerable  depths,  or  which  originate  in  vol- 
canic districts,  are  always  hotter  than  the  mean  annual  temperature  of  the  locality 
where  they  come  to  the  surface. 

The  term  Aqua,  in  the  U.  S.  and  Br.  Pharmacopoeias,  may  be  considered  as 
designating  any  natural  water  of  good  quality  which  answers  well  for  cooking,  and 
does  not  curdle  soap.  Upon  the  addition  of  nitrate  of  barium,  nitrate  of  silver,  or 
oxalate  of  ammonium,  its  transparency  is  but  slightly  affected ;  and,  upon  being 
evaporated  to  dryness,  it  leaves  but  an  inconsiderable  residue. 

"  A  colorless,  limpid  liquid,  without  odor  and  taste  at  ordinary  temperatures,  and 
remaining  odorless  while  being  heated  to  boiling,  of  a  perfectly  neutral  reaction, 
and  containing  not  more  than  1  part  of  fixed  impurities  in  lO.OUO  parts. 

"  The  transparency  or  color  of  Water  should  not  be  affected  by  hydrosulphuric 
acid  or  sulphide  of  ammonium  (abs.  of  metallic  impurities).  On  heating  lUO  C.c. 
of  Water,  acidulated  with  10  C.c.  of  diluted  sulphuric  acid,  to  boiling,  and  adding 
enough  of  a  dilute  solution  of  permanganate  of  potassium  (1  in  1000)  to  impart 
to  the  liquid  a  decided  rose-red  tint,  this  tint  should  not  be  entirely  destroyed  by 
boiling  for  five  minutes  (abs.  of  more  than  traces  of  organic  or  other  oxidizable 
matters)."    K  .S". 

Water  should  never  be  kept  in  leaden  cisterns,  on  account  of  the  risk  of  its  dis- 
solving a  small  portion  of  lead.  This  risk  is  greater  in  proportion  to  the  softness 
and  purity  of  the  water ;  for  it  is  found  that  the  presence  of  a  minute  proportion  of 
saline  matter,  as  for  example  of  sulphate  of  calcium,  protects  the  water  from  the 
slightest  metallic  impregnation.  The  chlorides  are  not  protective  ;  as  they  give  rise 
to  chloride  of  lead,  which  is  slightly  soluble.  The  protection  has  been  ascribed  to 
an  insoluble  film  on  the  surface  of  the  lead,  formed  by  the  decomposition  of  the  saline 
matter.  Upon  this  principle  is  based  a  plan  of  protection  by  Dr.  Schwartz,  of  Breslau, 
who  proposes  to  fill  leaden  pipes  through  which  water  is  conducted  with  a  strong 
solution  of  an  alkaline  sulphide,  which  forms  a  perfectly  insoluble  coating  of  sulphide 
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(sulphuret)  of  lead,  said  to  be  quite  impermeable  by  the  water  afterwards  introduced. 
(Chem.  News,  Sept.  26,  1863,  p.  157.)  A  coating  of  zinc  has  been  employed  for 
protecting  the  surface  of  iron  pipes  and  reservoirs  against  the  action  of  water,  but 
has  failed.  Experiment  has  shown  that  the  water  becomes  impregnated  with  the 
salts  of  both  metals.  (Ibid.,  April  5,  1862,  p.  188.)* 

A  very  important  class  of  dissolved  impurities  is  made  up  of  organic  compounds. 
This  organic  matter  may  be  derived  from  a  vegetable  source,  such  as  leaf-mould  and 
the  decomposition  products  of  wood,  in  which  case  it  is  practically  harmless,  or  it 
may  be  derived  from  animal  sources,  in  which  case  it  almost  always  proves  a  serious 
impurity. 

The  careful  observations  of  students  of  public  health  leave  no  doubt  that  a  num- 
ber of  epidemic  diseases,  especially  cholera  and  typhoid  fever,  are  often  contracted 
and  spread  by  means  of  drinking  water,  contaminated  with  germs  of  disease  from 
excreta  and  general  sewage.  This  impure  water  may  be  clear  and  may  have  filtered 
through  considerable  distances  of  soil,  and  yet  may  contain  these  poisonous  germs. 
Now  nitrogen  is  one  of  the  characteristic  constituents  of  animal  matter  as  contrasted 
with  vegetable  matter,  relatively  few  forms  of  which  contain  it,  and  those  are  of  a 
character  not  likely  to  be  found  in  natural  waters.  Hence,  if  water  should  be  im- 
pregnated with  animal  matter,  this  would  be  indicated  by  the  presence  of  nitrogen 
in  solution,  either  in  the  form  of  albumen  or  albuminous  matter,  if  the  animal 
matter  in  the  water  is  still  unchanged,  or,  if  the  animal  matter  has  undergone 
oxidation,  in  the  form  of  ammonia  or  nitrous  or  nitric  acid. 

There  is,  therefore,  to  be  determined  in  the  examination  of  a  water  with  reference 
to  this  presence  of  organic  nitrogenous  matter,  (1)  the  ammonia,  (2)  the  unchanged 
albuminous  matter,  which,  as  it  is  changed  into  and  determined  as  ammonia,  is  called 
"  albuminoid  ammonia,"  (3)  the  nitrates  and  nitrites  present. 

The  ammonia  is  first  determined  by  distilling  the  water  made  alkaline  with  car- 
bonate of  sodium  as  long  as  the  distillate  carries  enough  ammonia  to  be  recognized 
by  Nessler's  solution.f  For  this  purpose  the  distillate  is  collected  successively  io 
volumes  of  50  C.c.  and  the  amount  of  ammonia  in  each  of  these  separate  distillates 
determined.  The  smallest  quantity  of  ammonia  will  produce  a  yellow  color,  the 
tint  of  which  is  to  be  compared  with  that  obtained  from  the  Nessler  solution  treated 
with  a  standard  sal  ammoniac  solution. 

After  the  free  ammonia  has  been  distilled  off,  a  solution  of  caustic  soda  and  per- 
manganate of  potash  is  added  and  the  distillation  is  continued.  Another  portion  of 
ammonia  now  comes  oflF,  owing  to  the  action  of  the  permanganate  on  the  nitrogenous 
organic  matter.  The  amount  of  ammonia  thus  obtained  is  determined  and  is  tabulated 
as  "  albuminoid  ammonia,"  because  albumen  is  one  of  the  bodies  which  is  decomposed 
in  this  way. 

Instead  of  this  method  proposed  by  Wanklyn  and  Chapman,  another  process  de- 
scribed by  Frankland  and  Armstrong  is  often  used.  In  this  case,  the  water  having 
been  evaporated,  the  dry  residue  is  submitted  to  an  organic  combustion  analysis, 
which  gives  the  "  organic  nitrogen"  and  the  "  organic  carbon,"  and  the  ratio  of  these 
gives  an  indication  as  to  the  presence  of  albuminous  matter  rich  in  nitrogen.  If 
the  amount  of  albuminoid  nitrogen  indicated  by  either  of  these  processes  exceed 
0-15  parts  for  one  million  of  water,  the  latter  should  be  rejected  as  a  drinking 
water.     In  some  large  towns,  however,  the  surface  well  waters  have  shown  albu- 

*  Experiments  by  M.  Roux,  pharmaceutist  of  the  marine  at  Rochefort,  made  by  order  of  the 
naval  authorities,  have  satisfactorily  shown  that  reservoirs  of  iron  coated  with  zinc  are  attacked 
with  great  facility  by  water  contained  in  them,  which  becomes  more  or  less  impregnated  with  both 
metals  in  the  state  of  oxides  and  salts,  and  especially  with  those  of  zinc,  to  such  a  degree  as  to 
render  such  vessels  improper  as  recipients  of  water  for  drinking.  Of  the  different  kinds  of  water 
tried,  distilled  water  deprived  as  far  as  possible  of  atmospheric  air  produced  least  effect ;  next  in 
degree  of  action  was  spring  water ;  still  more  energetic  was  distilled  water  containing  carbonic  acid 
furnished  by  the  earthy  bicarbonates  of  the  water  submitted  to  distillation;  and  more  powerful 
than  all  was  river  water  containing  common  salt.  {Juurn.  de  Pharni.  et  Chim.,  4e  ser.,  i.  99.) 

t  This  solution  is  prepared  as  follows.  35  Gm.  of  potassium  iodide  and  13  Gm.  of  mercuric 
chloride  (corrosive  sublimate)  are  dissolved  in  about  800  C.c.  of  hot  water,  and  then  a  saturated 
solution  of  mercuric  chloride  is  gradually  added  until  the  precipitate  formed  ceases  to  redissolve. 
100  Gm.  of  caustic  potash  are  then  dissolved  in  the  liquid,  and  the  cold  solution  is  diluted  to  one 
litre  and  is  allowed  to  deposit  any  undissolved  matter. 
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minoid  nitrogen  to  the  amount  of  03  to  0-8  parts  per  million.  Such  waters  are 
little  better  than  sewage.  The  free  ammonia,  moreover,  should  not  exceed  0-08  parts 
per  million,  or  the  water  must  be  considered  as  containing  sewage  contamination. 

The  nitrates  and  nitrites  present  can  be  estimated  in  another  portion  of  the  water 
by  reducing  these  acids  to  ammonia  by  means  of  the  hydrogen  evolved  from  aluminium 
or  zinc-dust  in  presence  of  caustic  alkalies. 

The  determination  of  chlorine  is  also  frequently  of  great  importance,  for  although 
mineral  waters  may  be  rich  in  chlorides,  ordinary  well  waters  or  river  waters,  which 
are  the  chief  sources  of  supply,  will  not  contain  much  chlorine  unless  they  have 
been  contaminated.  Both  urine  and  sewage  may  contribute  this  chlorine,  as  they 
are  hicrhly  charged  with  common  salt.  As  a  rule  it  may  be  said  that  water  contain- 
ing more  than  two  grains  of  chlorine  per  gallon  must  be  looked  upon  with  suspicion, 
unless  some  good  reason  for  the  presence  of  common  salt  can  be  assigned. 

3I1NERAL  Waters.  When  natural  spring  waters  are  so  far  impregnated  with 
foreign  substances  as  to  have  a  decided  taste,  and  a  peculiar  operation  on  the  econ- 
omy, they  are  called  mineral  tcaters.  These  are  conveniently  arranged  under  the 
heads  of  carbonated^  alkaline,  sulphuretted,  saline  (including  magnesian,  chaJyheate, 
and  chlorinated),  and  silicious. 

1.  Carbonated  tcaters  are  cold,  and  are  characterized  by  containing  an  excess  of 
carbonic  acid,  which  gives  them  a  sparkling  appearance,  and  the  power  of  reddening 
litmus  paper.  These  waters  frequently  contain  the  carbonates  of  calcium,  magnesium, 
and  iron,  which  are  held  in  solution  by  the  excess  of  carbonic  acid.  The  waters 
of  Seltzer,  Spa,  Apollinaris,  and  Pyrraont  in  Europe,  and  of  the  sweet  springs  in 
Virginia,  belong  to  this  class.     For  Artificial  Carbonic  Acid  Water,  see  page  224.) 

2.  Alkaline  wafers  contain  a  larger  quantity  of  bicarbonate  of  sodium,  as  well  as 
common  salt  and  Glauber's  salt.  These  are  sometimes  warm,  such  as  the  springs  at 
Ems  and  Vichy,  but  generally  cold.     The  Gettysburg  spring  water  is  of  this  class. 

3.  Sulphuretted  waters  are  such  as  contain  sulphuretted  hydrogen,  and  are  dis- 
tinguished by  the  peculiar  fetid  smell  of  that  gas,  and  by  yielding  a  brown  precipi- 
tate with  the  salts  of  lead  or  silver.  Examples  of  this  kind  are  the  waters  of  Aix 
la  Chapelle  and  Harrogate  in  Europe,  and  those  of  the  white,  red,  and  salt  sulphur 
springs  in  Virginia. 

4.  Saline  icaters  are  those,  the  predominant  properties  of  which  depend  upon 
saline  impregnation.  The  salts  most  usually  present  are  the  sulphates  and  carbonates 
of  sodium,  calcium,  and  magnesium,  in  which  latter  case  the  name  magnesian  is 
given  to  them  ;  the  presence  of  the  chlorides  of  these  alkalies  giving  the  class  chlo- 
rinated waters,  which  reach  their  maximum  concentration  in  sea  waters ;  whilst  the 
presence  of  ferrous  salts  makes  another  class,  the  chalybeate.  Among  magnesian 
waters  may  be  mentioned  those  of  Friedrichsball,  Hunyiidi  Janos,  and  Epsom  ; 
among  chalybeate  waters,  those  of  Tunbridge  and  Brighton  in  England,  of  Pyrmont, 
Wiesbaden,  and  Spa  on  the  continent,  and  of  Bedford,  Pittsburg,  and  Brandywine 
in  the  United  States.  Potassa  is  occasionally  present,  and  lithia  has  been  detected 
by  Berzelius  in  Carlsbad,  and  other  salt  springs  of  Germany,  and  is  also  found- in 
some  American  spring  waters.  Csesia  and  rubidia  have  also  been  detected  in  certain 
mineral  waters,  such  as  the  Diirkheim  and  Baden-Baden  waters,  in  the  former  of 
which  these  elements  were  first  discovered  by  Bunsen.  Bromine  is  found  in  the 
saline  at  Theodorshalle,  in  Germany,  as  also  in  the  salt  wells  of  Western  Pennsyl- 
vania, Ohio,  and  West  Virginia.  The  mineral  springs  at  Saratoga  contain  a  small 
proportion  of  iodine  and  bromine.  The  principal  saline  watere  are  those  of  Seidlitz 
in  Bohemia,  Cheltenham  and  Bath  in  England,  and  Harrodsburg  and  Saratoga  in 
the  United  States. 

5.  Silicious  waters  are  those  in  which  the  saline  contents  consist  chiefly  of  alka- 
line silicates,  such  as  the  hot  spring  waters  of  Iceland  and  the  geysers  of  Fire-hole 
Basin  and  Gardiner's  River,  Yellowstone  National  Park,  U.  S. 

In  the  Appendix  will  be  found  a  list  of  analyses  of  noted  mineral  spring  waters, 
classified  as  far  as  possible  under  the  above  heads. 

The  following  analyses  serve  to  show  the  differences  between  a  good  potable  water 
and  one  which  is  totally  unfit  for  drinking.  (Roscoe  &  Schorlemmer,  Chemistry. 
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i.,  p.  254.)  No.  1,  the  water  supplied  by  the  Manchester  corporation  from  the 
Derbyshire  hills ;  No.  2  is  a  surface- well  water  recently  used  for  drinking  purposes 
in  a  manufacturing  town,  although  little  better  than  effluent  sewage : 


No.  1.    Good  Watek. 

No.  2.    Bad  Water. 

Parts  per 
Diillion. 

Grains  per 
gallon. 

Parts  per 
niillioa. 

Grains  per 
gallon. 

63-0 
0-25 
0-03 
0-07 

11-4 

4-4 

0-017 

0-002 

0-005 

0-8 

0-1 

2-4 

2-5 

630- 
7-8 
4-32 

■     0-9 
69- 

37-1 
0-546 
0-303 
0-063 
4-8 
7-2 

14-4 

21-6 

Nitrogen,  as  nitrites  and  nitrates.. 

Albuminoid  ammonia 



Sea  Water.  English  Channel.  In  a  thousand  grains.  "Water  964-744  grs. ; 
chloride  of  sodium  27059;  chloride  of  potassium  0-765;  chloride  of  magnesium 
3-667;  bromide  of  magnesium  0029;  sulphate  of  magnesium  2296;  sulphate  of 
calcium  1-407;  carbonate  of  calcium  0-033.  Total  1000  grs.  (Schiveifzer.)  The 
proportion  of  chloride  of  sodium  is  from  36  to  37  parts  in  1000  in  the  ocean,  at  a 
distance  from  land.  Its  amount  is  small  in  the  interior  of  the  Baltic.  It  is  per- 
ceived that  bromine  is  present  in  very  minute  amount;  100  pounds  of  sea  water 
yielding  only  3J  grs.  of  this  element.  According  to  Balard,  iodine  exists  in  the 
water  of  the  Mediterranean ;  but  it  has  not  been  detected  in  the  water  of  the  ocean, 
the  bromine  being  supposed  to  mask  its  presence.  Beside  these  ingredients,  others 
are  alleged  to  exist  in  minute  proportion  in  sea  water;  as  fluorine  by  Dr.  G.  Wilson ; 
lead,  copper,  and  silver  by  MM.  Malaguti,  Durocher,  and  Sarzeau;  and  iron  and 
manganese  by  M.  Uziglio.  Anterior  to  Wilson's  researches,  Mr.  Middleton  and 
Prof.  Silliman,  jun.,  had  inferred  the  existence  of  fluorine  in  sea  water,  from  its 
presence  in  marine  animals.  The  lead  and  copper  above  mentioned  were  found  in 
certain  fuci  only;  the  silver  in  the  sea  water  itself.  The  presence  of  silver  in  sea 
water  has  been  rendered  probable  by  Mr.  F.  Field,  by  a  comparative  analysis  of  the 
same  copper  sheathing,  when  new,  and  after  having  been  on  a  vessel  for  many  years. 
The  old  sheathing  was  always  found  to  contain  more  silver  than  the  new  \Chem. 
Gaz.,  March  2,  1857);  and  the  observations  of  Mr.  Field  have  been  subsequently 
confirmed  by  others.  Schweitzer's  analysis  gives  a  small  proportion  of  carbonate 
of  calcium ;  but  Bibra  could  not  detect  any.  Dr.  John  Davy's  examinations  of 
sea  water  show  that  carbonate  of  calcium  does  not  exist  at  a  great  distance  from 
land,  except  in  very  minute  proportion,  but  becomes  quite  evident  at  a  distance  of 
from  fifty  to  a  hundred  miles  from  coasts.  Boric  acid  has  been  found  by  Mr. 
Veatch  in  the  sea  water  on  the  coast  of  California.  (See  A.  J.  P.,  1860,  p.  330.)* 

Sea  water,  filtered,  and  charged  with  five  times  its  volume  of  carbonic  acid,  forms, 

*  The  following  analysis  of  sea  water,  tnkcn  at  2  leagues  from  Fecamp,  on  the  coast  of  France, 
merits  special  notice  from  the  care  with  which  it  was  made,  and  the  large  quantity  operated  on. 
The  sp.  gr.  was  1-026,  at  57°  F. 


Gaseous  Contents, 


In  one  litre. 

litres. 

0-01-23 

traces 

«  traces 


In  one  kilog. 
litres. 

Atmospheric  air 0"0120 

Free  carbonic  acid traces 

"    siilpli.vJric  acid traces 

SiiUd  Contents.  grs. 

Chloride  of  potas.sium 0-09763 

"         ,  sodium 2609:500 

"  litliium 000042 

"  animuninm 000178 

"  magnesium 3-19:!00 

Iodide  of  sodium  0-on920 

Bromide  of  sodium 01060.5 

"  magnesium 0  0:inS4 

Sulphate  of  calcium 0-90170 

"  potassium 000919 

{Journ.  de  Pharm.  et  de  Chim.,  4e  s6r.,  i.  381,  1865.) 


grs. 
010019 
26-7S913 
0-00(H3 
0-00183 
3-27700 
0-00944 
0-10882 
0  03163 
0-92,'>40 
000943 


Solid  Contents. 


In  one  Jcilotj.     In  one  litre. 


Sulphate  of  sodium 2-572.50  264012 

"             magnesium 0-327.36  03.3.597 

Phosphate  of  magnesium 0-00046  0-00047 

"         (ammoniaco-magne- 

pian) signs  sierns 

Carbonate  of  calcium 0-13600  '-1-3959 

"             magnesium tnic-s  traces 

«             iron 0(MM,2l  0-00021 

"            manganese signs  signs 

Silicic  acid 0-01420  0-01457 

Organic  matter signs  signs. 

Pure  water 966  50646  991  91577 

Total 1000  00000      1026-30000 
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according  to  Pasquier,  a  gentle  purgative,  which  keeps  very  well,  and  is  not  dis- 
agreeable to  take.     The  dose  is  from  half  a  pint  to  a  pint. 

By  freezing,  sea  water  is  almost  entirely  freed  from  saline  matter,  the  ice  being 
nearly  pure  water.  It  is  obvious  that  the  unfrozen  water  contains  much  more  than 
its  ordinary  proportion  of  salts ;  and  this  is  one  of  the  methods  of  concentrating  this 
and  other  saline  solutions. 

Medical  Properties  of  Water.  Water  is  a  remedy  of  great  importance.  When 
taken  into  the  stomach,  it  acts  by  its  temperature,  by  it.s  bulk,  and  by  being  absorbed. 
When  of  the  temperature  of  about  15-5°  C.  (60°  F.),  it  gives  no  positive  sensation 
either  of  heat  or  cold;  between  15-5°  C.  (60°  F.)  and  7-2°  C.  (45°  F.),  it  creates 
a  cool  sensation ;  and  below  7-2°  C.  (45°  F.),  a  decidedly  cold  one.  Between 
15-5°  C.  (60°  F.)  and  37-7°  C  (100°  F.),  it  relaxes  the  fibres  of  the  stomach, 
and  is  apt  to  produce  nausea,  particularly  if  the  effect  of  bulk  be  added  to  that  of 
temperature.  By  its  bulk  and  solvent  powers,  it  allays  irritation  by  diluting  the 
acrid  contents  of  the  stomach  and  bowels,  and  favoring  their  final  expulsion ;  and 
by  its  absorption,  it  promotes  the  secretion  of  urine  and  cutaneous  transpiration. 

Water,  externally  applied  as  a  bath,  is  also  an  important  remedy.  It  may  act  by 
its  own  specific  effect  as  a  liquid,  or  as  a  means  of  modifying  the  heat  of  the  body. 
It  acts  in  the  latter  way  differently,  according  to  the  temperature  at  which  it  may 
be  applied.  When  this  is  above  36*1°  C.  (97°  F.),  it  constitutes  the  vapor  or  hot 
bath  ;  when  between  361°  C.  (97°  F.)  and  294°  C.  (85°  F.),  the  warm  bath ; 
between  29  4°  C.  (85°  F.)  and  183°  C.  (65°  F.\  the  tepid  bath ;  and  between 
18-3°  C.  (65°  F.)  and  0°  C.  (32°  F.),  the  cold  bath. 

The  general  action  of  the  vapor  hath  is  to  accelerate  the  circulation,  and  produce 
profuse  sweating.  It  acts  locally  on  the  skin,  by  softening  and  relaxing  its  texture. 
In  stiffness  of  the  joints,  and  in  various  diseases  of  the  skin,  it  has  often  proved 
beneficial. 

The  hot  hath,  like  the  vapor  bath,  is  decidedly  stimulant.  By  its  use  the  pulse 
becomes  full  and  frequent,  the  veins  turgid,  the  face  flushed,  the  skin  red,  and  the 
respiration  quickened.  If  the  temperature  be  high,  and  the  constitution  peculiar, 
its  use  is  not  without  danger;  as  it  is  apt  to  produce  a  feeling  of  suffocation,  violent 
throbbing  in  the  temples,  and  vertigo  with  tendency  to  apoplexy.  When  it  acts 
favorably,  it  produces  profuse  perspiration. 

The  tcarm  hath,  though  below  the  animal  heat,  nevertheless  produces  a  sensation 
of  warmth  ;  as  its  temperature  is  above  that  of  the  surface.  It  diminishes  the  fre- 
quency of  the  pulse,  renders  the  respiration  slower,  lessens  the  heat  of  the  body,  and 
relaxes  the  skin.  It  cannot,  therefore,  be  deemed  a  stimulant.  By  relieving  certain  dis- 
eased actions  and  states,  accompanied  by  morbid  irritability,  it  often  acts  as  a  soothing 
remedy,  producing  a  disposition  to  sleep.  It  is  proper  in  febrile  exanthematous  diseases, 
in  which  the  pulse  is  frequent,  the  skin  hot  and  dry,  and  the  general  condition  charac- 
terized by  restlessness.     It  is  contraindicated  in  diseases  of  the  head  and  chest. 

The  tepid  hath  is  not  calculated  to  have  much  modifying  influence  on  the  heat  of 
the  body.  Its  peculiar  effects  are  to  soften  and  cleanse  the  skin,  and  to  promote  in- 
sensible perspiration. 

The  cohl  hath  acts  differently  according  to  its  temperature  and  manner  of  appli- 
cation, and  the  condition  of  the  system  to  which  it  is  applied.  When  of  low  tem- 
perature and  suddenly  applied,  it  acts  primarily  as  a  stimulant,  by  the  sudden  and 
rapid  manner  in  which  the  heat  is  abstracted ;  next  as  a  tonic,  by  condensing  the 
living  fibres ;  and  finally  as  a  sedative.  It  is  often  useful  in  diseases  of  relaxation 
and  debility,  when  practised  by  affusion  or  plunging.  But  it  is  essential  to  its  effi- 
cacy and  safety,  that  the  stock  of  vitality  should  be  sufficient  to  create,  immediately 
after  its  use,  those  feelings  of  warmth  and  invigoration,  included  under  the  term 
reaction.  In  febrile  diseases  the  use  of  the  cold  bath,  as  advocated  by  Currie,  has 
been  recently  viewed  with  much  success.  For  a  discussion  of  this  practice  the 
reader  is  referred  to  the  last  edition  of  H.  C.  Wood's  Treatise  on  Therapeutics. 

Cold  water  is  frequently  applied  as  a  sedative  in  local  inflammations,  and  as  a 
means  of  restraining  hemorrhage.  Its  use,  however,  is  scarcely  admissible  in  inflam- 
mations of  the  chest. 
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Pharm.  Uses.  Water  is  used  in  a  vast  number  of  preparations,  either  as  a  men- 
struum, or  as  a  means  for  promoting  chemical  action  bj  its  solvent  power. 

Off.  Prep.  Aqua  Destillata, 

Carbonic  Acid  Water,  or  Soda  Water  (so  called),  {Aqua  acidula  simpJicior, 
F.  P. ;  Eau  gazeuse  simple,  Fr. ;  Kohlensiiure-  Wasser,  G.),  which  was  formerly  offi- 
cinal in  the  U.  S.  Pharmacopoeia,  consists  of  water  highly  charged  with  carbonic 
acid.  Water  is  found  to  take  up  its  volume  of  this  gas  under  the  pressure  of  the 
atmosphere  ;  and  Dr.  Henry  ascertained  that  precisely  the  same  volume  of  the  com- 
pressed gas  is  absorbed  under  a  higher  pressure.  From  this  law,  the  bulk  taken  up 
is  constant,  the  quantity  being  diflFerent  in  proportion  as  there  is  more  or  less  driven 
into  a  given  space.  As  the  space  occupied  by  a  gas  is  inversely  as  the  compressing 
force,  it  follows  that  the  quantity  of  the  acid  forced  into  the  water  will  be  directly 
as  the  pressure.  A  double  pressure  will  force  a  double  quantity  into  a  given  space, 
and,  therefore,  cause  a  double  quantity  to  be  absorbed ;  a  treble  pressure  will  drive 
a  treble  quantity  into  the  same  space,  and  cause  its  absorption  ;  and  so  on  for  higher 
pressures,  the  bidk  of  the  compi'essed  gas  absorbed  always  remaining  the  same. 
From  the  principles  above  laid  down  it  follows  that,  to  saturate  water  with  five 
times  its  volume  of  carbonic  acid,  as  directed  in  the  formula,  it  must  be  subjected 
to  a  pressure  of  five  atmospheres. 

Carbonic  acid  water  is  familiarly  called  in  this  country  "  mineral  water ^^  and  "  soda 
water  f'  the  latter  name,  originally  applied  to  the  preparation  when  it  contained 
carbonate  of  sodium,  being  from  habit  continued  since  the  alkali  has  been  omitted. 

Carbonic  acid  water  is  dispensed  in  most  of  the  pharmacies  in  this  country.  The 
fountain  is  usually  placed  in  the  cellar,  and  the  tube  proceeding  from  the  fountain 
is  made  to  pass  through  the  floor  and  counter  of  the  store,  and  to  terminate  in  a 
draught  tube,  by  means  of  which  the  carbonic  acid  water  may  be  drawn  off  at 
pleasure.  In  order  to  have  the  liquid  cool,  the  tube  from  the  cellar  generally  ter- 
minates in  a  strong  metallic  vessel  of  convenient  shape,  or  a  series  of  block  tin  pipes 
called  coolers,  placed  inside  the  counter  apparatus,  and  surrounded  with  ice.  For 
some  practical  suggestions  upon  the  making  of  carbonic  acid  water  and  use  of  ap- 
paratus, see  N.  R.,  June,  July,  August,  1877. 

Properties.  Carbonic  acid  water  is  a  sparkling  liquid,  possessing  an  agreeable 
pungent,  acidulous  taste.  It  reddens  litmus  deeply  from  its  state  of  concentration, 
and  is  precipitated  by  lime-water.  Being  impregnated  with  a  large  quantity  of  the 
acid  gas  under  the  influence  of  pressure,  it  effervesces  strongly  when  freed  from  re- 
straint. Hence,  to  preserve  its  briskness,  it  should  be  kept  in  strong  well-corked 
bottles,  placed  inverted  in  a  cool  place.  Several  natural  waters  are  of  a  similar 
nature ;  such  as  those  of  Seltzer,  Spa,  Pyrmont,  Apollinaris,  etc. ;  but  the  artificial 
water  has  the  advantage  of  a  stronger  impregnation  with  the  acid  gas.  Carbonic 
acid  water  should  be  made  with  every  precaution  to  avoid  metallic  impurity.  Hence 
the  necessity  of  having  the  fountain  well  tinned  on  the  inner  surface.  Even  with 
this  precaution,  a  slight  metallic  impregnation  is  not  always  avoided,  especially  in 
the  winter  season,  when  the  water  is  less  consumed  as  a  drink,  and,  therefore,  al- 
lowed to  remain  longer  in  the  tubes  and  stop-cocks.  Iron  fountains  lined  with  a 
hard  enamel  are  greatly  to  be  preferred,  but  the  best  fountains  are  now  made  of 
cast  steel,  lined  with  block  tin.  When  leaden  tubes  are  employed  to  convey  the 
water,  it  is  liable  to  be  contaminated  with  this  metal,  which  renders  it  deleterious. 
A  case  of  colica  pictonum  was  treated  by  Dr.  Geo.  B.  Wood,  arising  from  the  daily 
use  of  the  first  draught  of  carbonic  acid  water  from  a  fountain  furnished  with  tubes 
of  lead.     Tubes  of  pure  tin  are  free  from  objection,  and  should  be  exclusively  used. 

Copper  fountains,  well  tinned,'  are  liable  to  the  objections  that  the  tin  lining 
wears  away  by  use,  and  that  there  is  no  convenient  means  of  inspecting  the  inte- 
rior, owing  to  the  solder  joint,  which  permanently  unites  the  two  sections  of  tho 
fountain.  To  remove  the  latter  objection,  the  improvement  has  been  proposed  by 
Dr.  R.  0.  Doremus,  of  New  York,  of  having  the  two  sections  with  flanges,  securely 
bolted  together,  with  intervening  gutta-percha  packing,  in  order  to  furnish  facilities 
for  examining  the  interior,  to  determine  whether  re-tinning  is  necessary.  Some- 
times drops  of  solder  and  chips  of  copper  are  carelessly  left  in  the  fountain,  and 
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form  an  additional  source  of  danger.  There  can  be  no  doubt  that  carbonic  acid 
water  is  not  unfrequently  rendered  poisonous  by  metallic  impregnation.  Dr.  Dorc- 
mus  ha-s  proved,  by  a  chemical  examination,  that  lead  and  copper  are  sometimes 
present.  {A.  J.  P.,  1854,  p.  422 ;  from  the  Am.  Med.  Monthly.)  Dr.  John  T. 
Plummer,  of  Richmond,  Ind.,  has  found  lead.  The  latter  metal  is  detected  by  sul- 
phuretted hydrogen,  which  gives  with  it  a  black  precipitate,  and  copper  by  ferro- 
cyanide  of  potassium,  which  causes  a  brown  precipitate.  In  testing  for  copper,  a 
few  drops  of  the  reagent  should  be  added  to  a  glass  of  the  suspected  water,  placed 
on  a  sheet  of  white  paper,  when,  if  even  a  minute  proportion  of  copper  be  present, 
a  brownish  discoloration  will  be  seen,  upon  looking  down  through  the  liquid. 

Medical  Properties  and  TTses.  Carbonic  acid  water  is  a  grateful  drink  to 
febrile  patients,  allaying  thirst,  lessening  nausea  and  gastric  distress,  and  promoting 
the  secretion  of  urine.  The  quantity  taken  need  only  be  regulated  by  the  reason- 
able wishes  of  the  patient.  It  also  forms  a  very  convenient  vehicle  for  the  admin- 
istration of  magnesia,  the  carbonated  alkalies,  sulphate  of  magnesium,  and  the  saline 
cathartics  generally ;  rendering  these  medicines  less  unpleasant  to  the  palate,  and, 
in  irritable  states  of  the  stomach,  increasing  the  chances  of  their  being  retained. 
"When  used  for  this  purpose,  six  or  eight  fluidounces  (178-236  C.c.)  will  be  sulfi- 
cicnt 

AMMONIA.     Ammonia. 
JiUs;  17.  (AM-Mo'xi-A.)  NHs;  17. 

All  the  ammoniacal  compounds  owe  their  distinctive  properties  to  the  presence  of 
a  peculiar  gaseous  substance,  composed  of  nitrogen  and  hydrogen,  caWed  ammonia. 
This  is  most  easily  obtained  by  the  action  of  lime  on  chloride  of  ammonium  or  sal 
ammoniac:  when  the  lime  unites  with  the  hydrochloric  acid,  so  as  to  form  chloride 
of  calcium  and  water,  and  expels  the  ammonia.  It  is  transparent  and  colorless,  like 
common  air,  but  possesses  an  acrid  taste,  and  exceedingly  pungent  smell.  It  has  a 
powerful  alkaline  reaction,  and,  from  this  property  and  its  ga.scous  nature,  was  called 
the  volatile  alkali  hj  the  earlier  chemists.  Its  sp.  gr.  is  059.  It  is  irrespirable,  the 
glottis  closing  spasmodically  when  the  attempt  is  made  to  breathe  it.  It  consists  of 
one  atom  of  nitrogen  14,  and  3  of  hydrogen  3  =  17;  or,  in  volumes,  of  one  volume  of 
nitrogen  and  three  volumes  of  hydrogen,  condensed  into  two.     Its  formula  is  NHj. 

As  the  gas  ammonia  exists  in  the  free  state,  the  molecule  NHj  is  a  definite  satu- 
rated compound  under  ordinar}'  conditions.  When,  however,  ammonia  gas  is  mixed 
with  hydrochloric  acid  gas  or  its  aqueous  solution  with  hydrochloric  acid  in  solution, 
the  two  unite  to  form  a  new  compound,  NH^Cl,  which  proves  to  be  a  definite  com- 
pound, analogous  to  potassium  or  sodium  chlorides.  Berzelius,  therefore,  proposed 
to  call  this  the  chloride  of  nm)nonium,  assuming  that  the  monad  group  (NHJ^ 
acted  like  the  monad  metal  K' — in  forming  compounds.  And  in  fact  we  find  that 
when  sulphuric,  nitric,  carbonic,  and  other  acids  are  neutralized  by  ammonia  gas 
or  solution  we  get  crystal lizable  salts  like  (NH^')jS0^,Nn^X03  and  (NHjjCOj,  which 
we  therefore  call  ammonium  sulphate,  nitrate,  and  carbonate  respectively.  These  are 
very  similar  to  the  corresponding  potassium  and  sodium  salts. 

The  atmosphere  contains  a  minute  proportion  of  ammonia,  probably  in  the  state 
of  carbonate.  '  The  alkali  is  sometimes  also  found  in  snow.  (A.  Vogel,  Keiies  BejJert. 
fiir  Pharm.,  1872,  p.  327.) 

Ozonized  oxygen  oxidizes  the  elements  of  ammonia,  producing  water  and  nitric 
acid,  which  latter,  by  uniting  with  undecomposed  ammonia,  generates  nitrate  of  am- 
monium. Ordinary  oxygen,  under  the  influence  of  platinum-black,  or  finely  divided 
copper,  likewise  oxidizes  the  elements  of  ammonia,  the  nitrogen  to  the  extent  only 
of  forming  nitrous  acid,  with  the  result  of  producing  nitrite  of  ammonium.  (Schiin- 
bein,  Chem.  Gaz.,  March  16, 1857.) 

The  follcwing  table  contains  a  list  of  the  principal  officinal  preparations  of  ammo- 
nia, with  their  synonyms. 

I.  In  Aqueous  Solution. 

Aqua  Ammonias  Fortior,  U.  S.;  Liquor  Ammonias  Fortior,  ^r.  —  Stronger 
Water  of  Ammonia.     Stronger  Solution  of  Ammonia. 
15 
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Linimentum  Camphoraa  Compositum,  Br. —  Compound  Linimentof  Cam- 
phor. 
Aqua  Ammoniae,  ZZ^S^.;  Liquor  Ammonias,  Br.  —  Water  of  Ammonia.  Solu- 
tion of  Ammonia. 
Hydrargyrum  Ammoniatum,  U.  S.,  Br.  —  Ammoniated  Mercury.     White 
Precipitate. 

AQUA  AMMONI.E.  U.  S.      Water  of  Ammonia. 

(A'QUA  AM-MO'NI-^.) 

"An  aqueous  solution  of  Ammonia  [NH3;  17 — NHgj  17],  containing  10  per 
cent.,  by  weight,  of  the  gas."  If.  S. 

Liquor  Ammonise,  Br.;  Solution  of  Ammonia;  Liquor  Ammonii  Caustici,  P.G.;  Spiritus  Salia 
Aniinoniiici  Causticus,  Ammonia  Aqua  Soluta  ;  Animoniaque  liquide,  Eau  (Solution,  Liqueur)  d'Am- 
moniaque,  Fr.;  Salmiakgeist,  Aetzammoniak,  Ammoniak-Fliissigkeit,  G. 

The  U.  S.  Pharmacopoeia  of  1880  omits  a  process  for  preparing  Water  of  Ammonia, 
as  it  is  rarely  made  by  the  pharmacist.  The  U.  S.  P.  1870  contained  an  excellent 
process,  which  is  appended.* 

"  Take  of  Strong  Solution  of  Ammonia  one  pint  [Imperial  measure]  ;  Distilled 
Water  two  pints  [Imp.  meas.].  Mix,  and  preserve  in  a  stoppered  bottle.  Sp.  gr. 
0-959."   Br. 

The  title  of  this  preparation  was  changed,  at  the  revision  of  the  U.  S.  Pharma- 
copoeia in  1860,  from  Liquor  Ammonia9  to  Aqua  AmmonifC,  that  it  might  conform  in 
name  as  well  as  character  with  the  Waters,  among  which  all  the  officinal  preparations 
consisting  of  aqueous  solutions  of  gaseous  bodies  are  included. 

The  object  of  the  process  is  to  obtain  a  weak  aqueous  solution  of  the  alkaline 
gas  ammonia.  In  the  U.  S.  P.  1870  process,  the  chloride  of  ammonium  is  decom- 
posed by  the  superior  affinity  of  the  lime  for  its  acid,  ammonia  is  disengaged,  and 
the  lime,  combining  with  the  acid,  forms  chloride  of  calcium  and  water,  2NH^ 
CI  +  Ca2H0  ^  CaCl,  +  2H,0  +2NH3.  The  process  diffijrs  from  that  of  1850 
in  introducing  the  materials  into  the  retort  with  a  large  quantity  of  water,  instead 
of  in  the  dry  state.  In  both  cases  the  gas  is  driven  over  by  heat,  but  in  the  moist 
plan  is  accompanied  with  more  watery  vapor  than  in  the  dry.  If  the  object  were 
to  obtain  the  water  of  ammonia  in  the  highest  possible  state  of  concentration,  there 
might  be  some  advantage  in  the  dry  method ;  but,  as  a  weak  solution  is  contem- 
plated, the  wet  method  is  equally  efficient,  while  in  all  respects  it  is  more  convenient, 
and  productive  of  better  results ;  for,  according  to  Dr.  Squibb,  the  water  of  am- 
monia made  by  the  former  officinal  process  has  invariably  an  empyreumatic  odor, 
from  which  that  made  by  the  present  process  is  free.  (Proc.  A.  P.  A.,  1858,  p.  407.) 
The  receiver  is  intended  to  retain  any  water  holding  in  solution  undecomposed 
chloride,  or  the  oily  matter  sometimes  contained  in  the  salt,  as  well  as  other  im- 
purities, which  may  be  driven  over  by  the  heat  while  the  pure  gas  passes  forward 
into  the  bottle  containing  the  distilled  water,  which  should  not  fill  it,  on  account 
of  the  increase  in  the  bulk  of  the  water  during  the  absorption  of  the  gas.  Tlin 
tube  should  extend  to  near  the  bottom  of  the  bottle,  and  pass  through  a  cork, 
loosely  fitting  its  mouth.  To  prevent  the  regurgitation  of  the  water  from  the  bottle 
into  the  intermediate  vessel,  the  latter  should  be  furnished  with  a  Welter's  safety 
tube.  Very  large  bottles  are  improper  for  keeping  the  water  of  ammonia ;  as, 
when  they  are  partially  empty,  the  atmospheric  air  within  them  may  furnish  a  little 
carbonic  acid  to  the  ammonia. 

*  "  Take  of  Chloride  of  Ammonium,, in  small  pieces,  Lime,  each,  twelve  troyonnres  ;  Water  six 
pints  ;  Distilled  AV'ater  a  sufficient  quantity.  Pour  a  pint  of  the  Water  upon  the  Lime,  in  a  con- 
venient vessel ;  and,  after  it  has  slaked,  stir  the  mixture  so  as  to  bring  it  to  the  consistence  of  a 
smooth  paste.  Then  add  the  remainder  of  the  AVater,  and  mix  the  whole  thoroughly  together. 
Decant  the  milky  liquid  from  the  gritty  sediment  into  a  glass  retort,  of  the  capacity  of  sixteen 
pints,  and  add  the  Chloride  of  Ammonium.  Place  the  retort  on  a  sand-bath,  and  tidapt  to  it  a 
receiver,  previously  connected  with  a  two-pint  bottle,  by  means  of  a  glass  tube,  reaching  nearly 
to  the  bottom  of  the  bottle,  and  containing  a  pint  of  Distilled  Water.  Surround  the  bottle  with 
ice-cold  water,-  and  ap]>ly  heat,  gradually  increased,  until  ammonia  ceases  to  come  over.  Remove 
the  liquid  from  the  bottle,  and  add  to  it  sufficient  Distilled  AVater  to  raise  its  specific  gravity  to 
0-960.     Lastly,  keep  the  liquid  in  small  bottles,  well  stopped."   U.S. 
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In  preparing  solution  of  ammonia,  equal  weights  of  chloride  of  ammonium  and 
lime  are  used  for  generating  the  gaseous  ammonia.  This  proportion  gives  a  great 
excess  of  lime,  compared  with  the  quantity  required  if  determined  by  the  molecular 
weights ;  but  in  practice  it  is  found  advantageous  to  have  an  excess,  as  well  to  insure 
the  full  decomposition  of  the  chloride  of  ammonium,  as  to  make  up  for  accidental 
impurities  in  the  lime. 

The  British  Pharmacopoeia  gives  directions  for  diluting  Liquor  Ammonise,  For- 
tior,  so  as  to  reduce  it  to  the  strength  of  Liquor  Ammonise.  This  is  effected  by 
mixing  one  measure  of  their  stronger  preparation  with  two  measures  of  distilled 
water. 

Properties.  Water  of  ammonia  is  "  a  colorless,  transparent  liquid,  of  a  very 
pungent  odor,  and  acrid  alkaline  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  is 
0959  at  15°  C.  (59°  F.).  It  is  completely  volatilized  by  the  heat  of  a  water- 
bath.  On  bringing  a  glass  rod  dipped  into  hydrochloric  acid  near  the  liquid,  dense, 
white  fumes  are  evolved.  On  supersaturating  Water  of  Ammonia  with  diluted 
sulphuric  acid,  no  empyreumatic  odor  should  be  developed.  Water  of  Ammonia 
should  remain  clear,  or  be  at  most  only  faintly  clouded,  when  mixed  with  five  times 
its  volume  of  lime-water  (only  minute  traces  of  carbonic  acid).  When  supersaturated 
with  nitric  acid,  the  liquid  should  remain  clear  on  the  addition  of  test-solution  of 
chloride  of  barium  (sulphate)  or  of  nitrate  of  silver  (chloride).  Either  before  or 
after  neutralization  with  nitric  acid,  it  should  not  be  affected  by  hydrosulphuric 
acid  (metallic  impurities).  Test-solution  of  oxalate  of  ammonia  should  produce 
no  cloudiness  (calcium).  To  neutralize  8-5  grammes  (or  8*9  C.c.)  of  Water  of  Am- 
monia should  require  50  C.c.  of  the  volumetric  solution  of  oxalic  acid.  Water  of 
Ammonia  should  be  kept  in  glass-stoppered  bottles,  in  a  cool  place."  U.  S.  Of  the 
British  preparation,  "  85  grains  by  weight  require  for  neutralization  500  grain- 
measures  of  the  volumetric  solution  of  oxalic  acid,  corresponding  to  10  per  cent,  by 
weight  of  ammonia,  NII3.     One  fluidrachm  contains  52  grains  of  ammonia."  Br. 

Water  of  Ammonia  is  incompatible  with  acids,  and  with  acidulous  and  many 
earthy  and  metallic  salts ;  but  it  does  not  decompose  the  salts  of  lime,  baryta,  or 
strontia,  and  only  partially  decomposes  those  of  magnesia.  Commercial  solution 
of  ammonia  sometimes  contains  pyrrol,  naphthalene,  and  other  soluble  impurities. 
These  may  be  detected  by  the  solution  being  reddened  by  nitric  acid,  and,  after 
iiaving  been  supersaturated  with  hydrochloric  acid,  by  its  tingeing  a  slip  of  fir  wood 
of  a  rich  purple  color,  characteristic  of  pyrrol.  (Maclaga)t.)  The  source  of  these 
impurities  is  coal-gas  liquor,  from  which  the  ammoniacal  compounds  are  largely 
obtained.  Donath  {Dingier  s  Folytechnisches  Journal,  vol.  iv.  p.  229)  tested  some 
ammonia  prepared  from  gas  liquor  by  neutralizing  with  diluted  sulphuric  acid,  when 
the  liquid  assumed  a  rose  color,  and  a  solution  of  the  sulphate  emitted  the  char- 
acteristic odor  of  naphthalene. 

Composition.  Water  is  capable  of  absorbing  670  times  its  volume  of  ammoni- 
acal gas  at  10°  C.  (50°  F.),  and  increases  in  bulk  about  two-thirds.  But  the 
officinal  solution  of  ammonia  is  by  no  means  a  .saturated  one.  Thus,  the  ammonia 
contained  in  the  U.  S.  preparation  is  about  10  per  cent.  The  following  table  gives 
the  percentage  of  ammoniacal  gas  in  aqueous  solutions  of  different  densities  at  the 
temperature  of  14°  C.  (57-2°  F.).     (Carius,  Annal  Ch.  Fharm.,  xcix.  164.) 
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SEedical  Properties  and  Uses.  When  brought  into  contact  with  living  tissue, 
ammonia  acts  as  a  stimulant,  irritant,  or  caustic,  according  to  the  strength  of  its 
solution.  When  applied  to  the  skin  it  may  excite  simply  burning  pain  and  redness, 
but  in  the  form  even  of  the  present  preparation,  if  the  contact  be  sufficiently  main- 
tained, it  is  capable  of  destroying  the  whole  dermal  tissue ;  taken  internally  in  a 
concentrated  form  it  acts  as  a  violent  corrosive  poison,  and  may  cause  rapidly  fatal 
gastro-enteritis,  with  the  destruction  of  the  visceral  coats.  In  some  cases  it  has  pro- 
duced death  in  a  few  minutes  by  entering  the  larynx  and  causing  cedema,  with  con- 
sequent suiFocation.  When  taken  internally  in  therapeutic  doses  its  action  is  im- 
mediate, and  continues  but  for  a  few  moments.  In  the  stomach  it  acts  as  a  stimulant 
antacid,  and  is  often  useful  in  heartburn,  sick  headache,  etc.  After  absorption  it 
stimulates  most  powerfully  the  circulation  and  respiration,  affecting  especially  the 
heart  and  respiratory  centres.  By  full  doses  the  respiratory  rate  and  the  arterial 
pressure  are  for  a  few  moments  enormously  increased.  Toxic  doses  are  directly 
paralyzant  to  the  heart  muscle,  and  may  cause,  if  injected  into  a  vein,  immediate 
diastolic  arrest  of  the  heart.  According  to  the  researches  of  Bence  Jones,  ammonia 
is  oxidized  in  the  system  with  the  formation  of  nitric  acid,  which  is  eliminated  by 
the  kidneys. 

Water  of  ammonia  is  a  valuable  remedy  in  all  forms  of  sudden  syncope.  The 
injection  of  ammonia  into  a  vein  was  brought  forward  by  Prof.  G.  B.  Halford,  of 
Melbourne,  as  a  specific  against  the  poison  of  serpents,  and  some  evidence  has  been 
adduced  as  to  its  value.  As  long  ago,  however,  as  1782,  Fontana  published  at 
Florence  a  series  of  experiments  showing  the  uselessness  of  such  injections  as  a 
remedy  for  snake-bite,  and  recently  the  subject  has  been  investigated  in  India  by 
Sir  Joseph  Fayrer  {Indian  Annals  Med.  Sci.,  1872),  and  by  a  Royal  Commission 
{Lancet,  Sept.  1874),  with  the  result  of  completely  establishing  the  truth  of  the 
experiments  and  conclusions  of  Fontana.  In  collapse  following  severe  accident,  or 
in  sudden  cardiac  failure  from  other  acute  cause,  the  intravenous  injection  of  aqua 
ammonias  has  been  of  the  greatest  service  in  arousing  the  action  of  the  heart.  Half 
a  drachm  to  a  drachm  diluted  in  half  an  ounce  to  an  ounce  of  water  may  be  slowly 
thrown  directly  into  a  vein.  In  some  cases  the  drug  has  been  simply  used  hypo- 
dermically,  but  is  almost  certain  to  cause  severe  local  symptoms.  On  account  of  its 
cheapness  it  is  much  used  as  an  ingredient  in  liniments,  especially  combined  with 
olive  or  other  oil.  The  internal  dose  is  from  ten  to  thirty  drops  (0-6-1-9  C.c.)* 
largely  diluted. 

Pharm.  Uses.  To  prepare  Aconitia,  Br.;  Ammonii  Chloridum  Purificatum,  Zl  S.; 
Antimonii  Oxidum,  U.  S.;  Beberiae  Sulphas,  Br.;  Calcis  Phosphas,  Br.;  Digitali- 
num,  V.  S.,  Br.;  Ferri  et  Quiniae  Citras ;  Ferri  Oxidum  Hydratum,  U.  S.;  Feni 
Pyrophosphas,  U.  S.;  Liquor  Bismuthi  et  Ammonias  Citratis,  Br.;  Liquor  Ferri 
Citratis,  U.  iS^.;  Morphiae  Acetas,  Br.;  Morphias  Hydrochloras,  Br.;  Santoninum,  Br. 

Off.  Prep.  Ammonias  Benzoas,  Br.;  Ammonii  Benzoas,  U.  S.;  Ammonii  Bromi- 
dum,  U.  S.;  Ferri  et  Ammonii  Citras,  U.S.;  Ferri  et  Ammonias  Citras,  Br.;  Hy- 
drargyrum Ammoniatum  ;  Linimentum  Ammonias  ;  Linimentum  Hydrargyri,  Br.; 
Spiritus  Ammoniae  Aromaticus,  U.  S. 

AQUA  AMlSIONIiE  FORTIOR.   U.  S.     Stronger  Water  of  Ammonia. 

(A'QUA  AM-Mo'NI-.15  FOR'TI-OR.) 

"An  aqueous  solution  of  ammonia  [NH3;  17 — NHg-,  17],  containing  28  per 
cent.,  by  weight,  of  the  gas."  U.  S.  "Ammoniacal  gas,  NH3,  dissolved  in  water, 
and  constituting  32-5  per  cent,  of  the  solution."  Br. 

Liquor  Ammoniae  Fortior,  JBr.  Strong  Solution  of  Ammonia.  Eau  d'Ammoniaque  forte, 
Fr.;  Starker  Salmiakgeist,  G. 

This  preparation  is  too  strong  for  internal  exhibition,  but  forms  a  convenient  am- 
moniacal solution  for  reduction,  by  dilution  with  one  and  a  half  measures  of  distilled 
water  (two  measures  British  preparation),  to  the  strength  of  ordinary  officinal  Water 
of  Ammonia  (Aqua  Ammonias),  or  for  preparing  strong  rubefacient  and  vesicating 
lotions  and  liniments. 

The  U.  S.  Pharmacopoeia  does  not  give  a  process ;  but  in  the  British,  the  following 
formula  is  given  for  its  preparation. 
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"  Take  of  Chloride  of  Aiumonium,  in  coarse  powder,  three  pounds  [avoirdupois]; 
Slaked  Lime  four  pounds  [av.]  ;  Distilled  Water  thirty-two  Jiuidounces.  Mix  the 
Lime  with  the  Chloride  of  Ammonium,  and  introduce  the  mixture  into  an  iron  bottle, 
placed  in  a  metal  pot  surrounded  by  sand.  Connect  the  iron  tube,  which  screws  air- 
tight into  the  bottle,  in  the  usual  manner,  by  corks,  glass  tubes,  and  caoutchouc  collars, 
with  a  Woulf  s  bottle  capable  of  holding  a  pint  [Imperial  measure]  ;  connect  this  with 
a  second  Woulf's  bottle  of  the  same  size,  the  second  bottle  with  a  matrass  of  the 
capacity  of  three  pints  [Imp.  meas.],  in  which  twenty-two  [fluid]ounces  of  the  Dis- 
tilled Water  are  placed,  and  the  matrass,  by  means  of  a  tube  bent  twice  at  right 
angles,  with  an  ordinary  bottle  containing  the  remaining  ten  [fluid]ounces  of  Dis- 
tilled Water.  Bottles  1  and  2  are  empty,  and  the  latter  and  the  matrass  which 
contains  the  twenty-two  ounces  of  distilled  water  are  furnished  each  with  a  siphon 
safety  tube,  charged  with  a  very  short  column  of  mercury.  The  heat  of  a  fire, 
which  should  be  very  gradually  raised,  is  now  to  be  applied  to  the  metal  pot,  and 
continued  until  bubbles  of  condensible  gas  cease  to  escape  from  the  extremity  of  the 
glass  tube  which  dips  into  the  water  of  the  matrass.  The  process  being  terminated, 
the  matrass  will  contain  about  forty-three  fluidounces  of  the  Strong  Solution  of 
Ammonia. 

"  Bottles  1  and  2  will  now  include,  the  first  about  sixteen,  the  second  about  ten 
fluidounces  of  a  colored  ammoniacal  liquid.  Place  this  in  a  flask  closed  by  a  cork, 
which  should  be  perforated  by  a  siphon  safety  tube  containing  a  little  mercury,  and 
also  by  a  second  tube  bent  twice  at  right  angles,  and  made  to  pass  to  the  bottom  of 
the  terminal  bottle  used  in  the  preceding  process.  Apply  heat  to  the  flask  until  the 
colored  liquid  it  contains  is  reduced  to  three-fourths  of  its  original  bulk.  The  prod- 
uct now  contained  in  the  terminal  bottle  will  be  nearly  of  the  strength  of  Solution 
of  Ammonia,  and  may  be  made  exactly  so  by  the  addition  of  the  proper  quantity  of 
Distilled  Water,  or  of  Strong  Solution  of  Ammonia."  Br. 

In  this  process  the  ammonia  is  disengaged  in  the  usual  manner  from  chloi'ide  of 
ammonium  by  the  action  of  lime,  as  explained  under  the  head  of  Aqua  Ammonise. 
But  it  is  perceived,  by  the  details  of  the  process,  that  the  purpose  is  to  obtain  both 
the  stronger  and  ordinari/  solution  of  ammonia  at  one  operation.  This  is  done  by 
connecting  the  iron  bottle  containing  the  materials  with  a  series  of  four  receivers, 
the  first  two  being  empty  Woulf's  bottles,  the  third  a  matrass  containing  twenty- 
two  fluidounces  of  distilled  water,  and  the  fourth  an  ordinary  bottle  containing  the 
remainder  of  the  distilled  water.  In  the  first  two  bottles,  impurities  are  condensed 
with  a  considerable  portion  of  ammonia;  in  the  matrass,  the  oflBcinal  Strong  Solu- 
tion of  Ammonia  (i?/\)  has  been  formed  by  the  absorption  of  the  gas ;  and,  in  the 
fourth,  a  weaker  ammoniacal  liquid  is  formed  by  the  absorption  of  a  portion  of  the 
gas  which  has  passed  through  the  matrass  unabsorbed.  This  last  liquid  is  raised  to 
the  strength  of  the  ofiicinal  Solution  of  Ammonia  (-6/-.)  by  forcing  into  it  a  portion 
of  ammoniacal  gas  from  the  impure  contents  of  the  first  two  bottles.  We  presume 
that  the  receivers  are  to  be  kept  cool  by  means  of  cold  water  or  ice,  though  no  such 
direction  is  given  in  the  process.  If  the  solution  in  the  fourth  bottle  be  not  of  the 
required  ofiicinal  strength  (sp.  gr.  0-959),  it  may  be  made  so  by  the  addition  of 
stronger  solution  from  the  matrass,  if  too  weak,  or  of  distilled  water,  if  too  strong. 

AVater  of  Ammonia  is  seldom  made  by  the  formula  of  the  Pharmacopoeia,  but  is 
prepared  on  a  large  scale,  from  one  of  the  products  of  the  coal-gas  manufacture,  by 
the  following  more  economical  process.  Gas  liquor  is  distilled,  and  the  distillate, 
which  is  principally  sulphide  of  ammonium,  is  converted  into  sulphate  of  ammonium 
by  sulphuric  acid.  The  rough  sulphate  is  then  gently  distilled  with  milk  of  lime, 
the  still  being  connected  with  a  series  of  glass  carboys,  arranged  like  Woulf's  bottles, 
and  three-fourths  filled  with  distilled  water.  In  this  way  solution  of  ammonia  may 
be  obtained  of  maximum  strength.  (See  A.  J.  P.,  1855,  p.  362.) 

Properties  of  Aqueous  Ammonia  of  Maximum  Strength.  This  is  a  colorless 
liquid,  of  an  acrid  taste,  and  very  pungent  smell.  It  is  strongly  alkaline,  and  im- 
mediately changes  turmeric,  when  held  over  its  fumes,  to  reddish  brown.  Cooled 
to  40°  F.  below  zero,  it  concretes  into  a  gelatinous  mass,  and  at  54°  C.  (130°  F.) 
boils,  owing  to  the  rapid  disengagement  of  the  gas.     Its  sp.  gr.  is  0-875  at  10°  C. 
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(50°  F.).  Anhydrous  ammonia  is  said  to  dissolve  metallic  sodium,  and  the  solution 
is  intensely  blue.  (  Chem.  News,  Nov.  4,  1870,  p.  217.) 

Properties  of  the  Officinal  Stronger  Water  of  Ammonia.  This  has  similar 
properties  to  those  above  mentioned.  Its  sp.  gr.  is  0-900,  U.  ^'.,  0-891,  Br.  When 
of  the  former  density,  it  contains  28  per  cent,  of  the  gas,  when  of  the  latter  32-5 
per  cent.  "  To  neutralize  3-4  Gm.  (or  3-9  C.c.)  of  Stronger  Water  of  Ammonia 
should  require  56  C.c.  of  the  volumetric  solution  of  oxalic  acid."  Cf.  S.  "  By  weight, 
52-3  grains  require  for  neutralization  1000  grain-measures  of  the  volumetric  solution 
of  oxalic  acid.  One  fluidrachm  contains  15-83  grains  of  Ammonia,  NHj."  Br.  The 
stronger  water  of  ammonia  of  commerce  usually  ranges  in  density  from  0900  to 
0-920.  Even  when  of  proper  officinal  strength  at  first,  it  generally  becomes  weaker 
by  the  escape  of  ammonia.  To  prevent  its  deteriorating,  it  should  be  kept  in  clo.scly- 
stopped  bottles  in  a  cool  place.  If  precipitated  by  lime-water,  it  contains  carbonic 
acid.  After  having  been  saturated  with  nitric  acid,  a  precipitate  by  carbonate  of 
ammonium  indicates  earthy  impurity,  by  nitrate  of  silver,  a  chloride,  and  by  chloride 
of  barium,  a  sulphate.  "  When  diluted  with  four  times  its  volume  of  distilled  water, 
it  does  not  give  precipitates  with  solution  of  lime,  oxalate  of  ammonia,  sulphide  of 
ammonium,  or  ammonio-sulphate  of  copper"  {Br.^ ;  indicating  the  absence  of  car- 
bonates, lime,  metals,  and  sulphides. 

When  purchasing  the  Stronger  Solution  of  Ammonia,  the  apothecary  should  not 
trust  to  its  being  of  the  officinal  strength  ;  but  should  ascertain  the  point  by  taking 
its  density,  either  by  the  specific  gravity  bottle  or  the  hydrometer.  Another  method 
of  ascertaining  its  density  is  by  the  aminonia-meter  of  Mr.  J.  J.  Griffin,  of  London, 
described  and  figured  in  P.  J.  Tr.  (x.  413).  In  reducing  it  to  make  Aqua  Am- 
moniae,  the  same  precaution  should  be  taken ;  and,  if  the  mixture  should  not 
have  the  sp.  gr.  0-959,  it  should  be  brought  to  that  density  by  the  addition  either 
of  the  stronger  solution  or  of  distilled  water,  as  the  case  may  require.  "  Stronger 
Water  of  Ammonia  should  be  kept  in  strong  glass-stoppered  bottles,  not  completely 
filled,  in  a  cool  place."    U.  S. 

Medical  Properties  and  Uses.  This  solution  is  too  strong  for  medical  use  in  its 
unmixed  state.  Sufficiently  diluted  with  spirit  of  camphor  and  rosemary,  it  has  been 
much  employed  as  a  prompt  and  powerful  rubefacient,  vesicatory,  or  escharotic,  in 
various  neuralgic,  gouty,  rheumatic,  spasmodic,  and  inflammatory  affections,  in  which 
strong  and  speedy  counter-irritation  is  indicated.  When  mere  rubefaction  is  desired, 
a  mixture  may  be  used  composed  of  five  fluidounces  of  the  ammoniacal  liquid  and 
eight  of  the  diluent  liquid ;  and  this  will  answer  even  for  blistering  or  cauterizing, 
unless  a  very  prompt  effect  is  necessary.  In  the  latter  case,  a  lotion  may  be  resorted 
to  consisting  of  five  measures  of  the  ammoniacal  to  three  of  the  diluent  liquid. 
These  mixtures  are  applied  by  means  of  linen  folded  several  times,  or  a  thick  piece 
of  flannel  saturated  with  the  liniment.  A  convenient  mode  is  to  fill  the  wooden 
cover  of  a  large  pill  or  ointment  box,  an  inch  or  two  in  diameter,  with  patent  lint, 
saturate  this  with  the  liquid,  and  press  it  upon  the  part.  The  ammonia  is  thus  pre- 
vented from  escaping,  and  a  definite  boundary  given  to  the  inflammation.  The  ap- 
plication will  generally  produce  rubefaction  in  from  one  to  eight  minutes,  vesication 
in  from  three  to  ten  minutes,  and  a  caustic  effect  in  a  somewhat  longer  time. 

When  a  solution  of  ammonia  of  25°  (sp.  gr.  0-905)  is  mixed  with  fatty  matter, 
the  mixture  forms  the  vesicating  ammoniacal  ointment  of  Dr.  Gondret.  The  revised 
formula  of  this  ointment  is  as  follows.  Take  of  lard  32  parts,  oil  of  sweet  almonds 
2  parts.  Melt  them  together  by  the  gentle  heat  of  a  candle  or  lamp,  and  pour  the 
melted  mixture  into  a  bottle  with  a  wide  mouth.  Then  add  17  parts  of  solution  of 
ammonia  of  25°,  and  mix,  with  continued  agitation,  until  the  whole  is  cold.  The 
ointment  must  be  preserved  in  a  bottle  with  a  ground  stopper,  and  kept  in  a  cool 
place.  When  well  prepared,  it  vesicates  in  ten  minutes.  There  may  be  danger  of 
excessive  irritation  and  inflammation  of  the  nostrils,  mouth,  and  air-passages,  from 
the  inadvertent  inhalation  of  the  gas  escaping  from  a  bottle  of  the  stronger  water 
of  ammonia,  when  freshly  opened ;  and  serious  consequences  have  occurred  from 
this  cause,  or  the  accidental  breaking  of  the  bottle.  The  best  antidote,  under  these 
circumstances,  would  be  the  inhalation  of  the  vapors  of  vinegar  or  acetic  acid. 
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Off.  Prep.  Ammonias  Phosphas,  Br.;  Linimentum  Camphorae  ComposUum,  Br.; 
Liquor  Ammoniae,  Br.;  Liquor  Ammoniae  Citratis,  Br.;  Liquor  Bismuthi  ct  Am- 
mouicB  Citratis,  Br.;  Spiritus  Ammonise  Aromaticus,  Br.;  Spirilus  Ammooiae 
Fcetidus,  Br.;  Tinctura  Opii  Ammoniata,  Br. 

AQUA  AMYGDALA  AMAR^.   U.S.    Bitter  Almond  Water. 

(A'QUA  A-MYG'DA-LE  A-3£A'R^.) 

Aqua  Amygdalarum  Amararum,  P.G.;  Eau  d'Amande$  ameres,  Fr.;  Bittermandelwasser,  G. 

"  Oil  of  Bitter  Almonds,  one  part  [or  fifteen  minims]  ;  Distilled  Water,  nine  hun- 
dred and  ninety-nine  parts  [or  two  pints],  T»  make  one  thousand  parts  [or  two 
pints].  Dissolve  the  Oil  in  the  Distilled  Water,  and  filter  through  a  well-wetted 
filter."   ir.S. 

This  preparation  has  the  effects  of  hydrocyanic  acid  on  the  system,  and  may  be 
used  as  a  vehicle  for  other  medicines  in  nervous  coughs,  and  various  spasmodic  affec- 
tions. It  is,  however,  liable  to  spontaneous  change,  and  is  consequently  more  or  less 
uncertain.  A  drop  of  sulphuric  acid  added  to  a  pint  of  it  will  contribute  to  its  pres- 
ervation ;  as  will  also  complete  exclusion  from  the  light  and  air.  But  the  better  plan 
is  to  prepare  it  in  small  quantities,  as  wanted  for  use.  The  dose  of  it,  to  begin  with, 
when  of  full  strength,  should  not  be  more  than  two  teaspoonfuls  (7'5  Co.).  Its 
principal  use  in  this  country  is  as  a  vehicle,  many  physicians  prescribing  it  not  for 
its  medicinal  virtues,  but  on  account  of  its  agreeable  taste  and  powers  of  masking 
the  taste  of  saline  substances ;  in  using  it  care  must  be  exercised  not  to  exceed  the 
proper  dose.  Under  the  same  name,  a  preparation  has  been  much  used  on  the  con- 
tinent of  Europe,  prepared  by  distilling  bitter  almonds  with  water.*  This  when 
fresh  is  much  stronger  than  the  preparation  of  the  U.  S.  Pharmacopoeia,  containing, 
according  to  an  analysis  of  Geiger,  in  1000  parts,  1-2  parts  of  anhydrous  hydrocy- 
anic acid.  But,  in  consequence  either  of  circumstances  in  the  manner  of  its  prepa- 
ration, or  of  changes  upon  being  kept,  it  is  of  variable  and  uncertain  strength,  and 
cannot  be  relied  on."}"  It  has  been  prescribed  with  fatal  effects ;  and  the  greatest 
caution,  therefore,  should  be  observed  by  the  apothecary  not  to  put  up  the  distilled 
water  instead  of  the  officinal. 

AQUA  AXETHI.  Br.     Bill  Water. 

(A'QC.V  A-XE'THi.) 
Eau  d'Aneth,  Fr.;  Dillwasser,  G. 

"  Take  of  Dill  Fruit,  bruised,  one  pound  [avoirdupois]  ;  Water  two  gaUoM  [Im- 
perial measure].     Distil  one  gallon  [Imp.  meas.]."  Br. 

This  water,  which  is  frequently  prescribed  in  Great  Britain,  is  occasionally  used 
here ;  it  closely  resembles  caraway  water,  over  which  it  has  no  advantages. 

*  Preparation  of  Bitter  Almond  Water  (Distilled).  11.  C.  Vielhaber  powders  ten  pounds  bitter 
almonds  as  finely  as  possible,  separates  the  fattv  oil.  which  usually  amounts  to  36  to  38  per  cent., 
by  strong  pressure,  and  reduces  the  almond  press-cake  to  a  very  fine  powder;  a  quantity  of  this 
corresponding  to  two  pounds  of  almonds  is  then  distilled  with  water  (without  alcohol)  until  about 
500  grammes  of  distillate  hare  been  obtained,  when  the  receiver  is  disconnected,  another  receiver  at- 
tached, and  the  distillation  continued  as  long  as  the  presence  of  hydrocyanic  acid  ean  be  recognixe-I 
by  its  odor  and  taste  in  the  distillate ;  this  second  distillate  is  then  used  in  the  place  of  distille<l 
water  for  distilling  another  two-pound  lot  of  the  almonds,  and  the  operation  continued  thus,  always 
collecting  the  first  and  second  distillates  separately  and  utilizing  the  latter  for  distilling  the  neil 
lot,  until  all  the  press-cake  has  been  subjected  to  distilhttion :  the  first  distillates  are  mixed,  and 
also  the  second.  The  author  thus  obtained  from  10  pounds  of  almonds  about  5  pounds  of  first  and 
a  to  10  pounds  of  second  distillate,  the  former  containing  a  large  percentage  of  volatile  almond 
oil,  which  is  dissolved  by  adding  the  officinal  (Ph.  Germ.)  percentage  of  alcohol  (about  i  of  its  weight) 
to  the  distillate.  The  percentage  of  hydrocyanic  acid  is  then  determined  in  the  first  and  second  dis- 
tillates, and  sufficient  of  the  latter  added  to  the  former  to  reduce  it  to  the  officinal  strength  (one-tenth 
of  one  per  cent.).  {Arckit  d.  Pkarm.,  May,  1S79,  p.  409  ;  A.J.  P.,  July,  1S79.)  G.  A.  Zwiek  prepares 
distilled  bitter  almond  water  by  breaking  up  12  pounds  peach  kernels  in  a  mill,  then  powdering 
finely,  expressing  25  per  cent,  of  fixed  oil,  powdering  the  press-cake,  introducing  this  into  a  still, 
with  water,  reserving  the  first  forty  fluidounces  of  distillate,  this  having  been  shown  by  assay  t« 
contain  the  proper  amount  of  hydrocyanic  acid,  one  per  mille.     (A.  J.  P.,  ISSl.) 

t  For  a  method  of  determining  the  amount  of  hydrocyanic  acid  in  bitter  almond  water,  see  Arekn 
d.  Pharm.,  Nor.  1878,  p.  408 ;  A.J.  P.,  Feb.  1879. 
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AQUA  ANISI.    U.  S.     Anise  Water. 

(A'QUA  A-Ni'Si.) 
Eau  d'Anis,  TV./  Aniswasser,  G. 

"Oil  of  Anise,  two  parts  [or  thirty  minims]  ;  Cotton, four  parts  [or  sixty  grains]  ; 
Distilled  Water,  a  sufficient  quantity,  To  make  one  thousand  part^  [or  two  pints]. 
Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thoroughly 
by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  it  firmly  in  a  conical  per- 
colator, and  gradually  pour  on  Distilled  Water,  until  one  thousand  parts  [or  two 
pints]  of  percolate  are  obtained."    U.  S. 

Anise  water  is  rarely  made  by  distillation,  although  the  product  thus  secured  has 
a  more  delicate  flavor  than  the  officinal  preparation.  The  U.  S.  P.  1870,  in  one 
of  its  processes,  directed  ten  troyounces  of  anise  seed  in  coarse  powder  to  be  mixed 
with  sixteen  pints  of  water,  and  eight  pints  of  distillate  to  be  collected. 

This  water  is  used  solely  as  a  vehicle. 

AQUA  AURANTII  FLORUM.   U.  S.     Orange  Flower  Water. 

(A'QUA  AU-RAN'TI-I  FLO'RUM— au-ran'shp-I.) 
Aqua  Aurantii  Floris,  Br. ;  Orange  Flower  Water;  Aqua  Florum  Naphas;  Eau  (Hydrolat) 
distillee  de  Fleurs  d'Oranger,  Eau  de  Naphe,  Fr.;  Orangenbllithenwasser,  G. 

"  llecent  Orange  Flowers,  fort?/  parts  [or  fifty-four  ounces  av.] ;  Water,  two 
hundred  parts  [or  sixteen  piiits],  To  make  one  hundred  parts.  Mix  them,  and,  by 
means  of  steam,  distil  one  hundred  parts  [or  eight  pints].  Keep  the  product  in 
well-stopped  bottles,  excluded  from  light."    U.  S. 

This  preparation  is  considered  by  the  British  Pharmacopoeia  as  an  object  of  im- 
portation. According  to  this  authority,  it  is  obtained  indiscriminately  from  the 
flowers  of  the  bitter  and  those  of  the  sweet  orange  tree ;  and  the  same  is  the  case 
with  our  own  officinal  standard;  though,  in  Italy  and  France,  where  it  is  largely 
made,  the  flowers  of  the  bitter  orange  are  preferred,  as  yielding  the  most  fragrant 
product.  It  may  be  prepared  in  the  most  southern  districts  of  our  country  from 
the  fresh  flowers ;  and  these  might  be  brought  to  the  North  for  the  same  purpose, 
if  previously  incorporated  with  one-third  or  one-quarter  of  their  weight  of  common 
salt.  The  proper  method  is  to  arrange  the  flowers  and  salt  in  successive  layers  in 
jars  of  stoneware  or  glass.  They  may  also  be  preserved  by  means  of  glycerin.  Not- 
withstanding, however,  the  facility  of  preparing  this  Water  here,  it  is  generally  im- 
ported from  the  south  of  France,  whence  it  usually  comes  in  cans  of  tinned  copper. 

Orange  flower  water  is  nearly  colorless,  though  often  of  a  pale  yellowish  tint. 
"  Orange  Flower  Water  should  remain  unafiected  by  hydrosulphuric  acid  or  sulphide 
of  ammonium  (metallic  impurities),  and  should  not  be  mucilaginous."  U.  S.  From 
being  kept  in  tinned  copper  cans,  it  sometimes  contains  metallic  impurity,  which  is 
said  to  be  chiefly  carbonate  of  lead,  derived  from  the  lead  used  as  a  solder  in  making 
the  cans.  The  means  of  detecting  metallic  impurity  are  mentioned  under  the  general 
observations  on  distilled  waters.  Much  color,  offensive  odor,  or  mouldiness  indicates 
impurity  derived  from  the  flowers  in  distillation. 

L.  Malenfant  observed  that  fresh  orange  flowers,  mixed  with  cold  water,  yield,  on 
distillation  over  the  naked  fire,  a  milky  water,  possessing  a  somewhat  empyreumatic 
odor  and  a  strong,  somewhat  acrid  taste.  Kept  for  twelve  or  eighteen  months  in 
glass  vessels  covered  with  parchment,  it  loses  its  empyreuma,  and  after  filtering  has 
an  agreeable  odor  and  taste.  If  the  flowers  be  mixed  with  boiling  water  and  imme- 
diately distilled,  the  water  is  limpid,  and  gradually  separates  some  thick  oil  of  a 
brownish  color  ;  the  water  has  the  odor  and  taste  of  the  flowers,  but  complicated  with 
a  still  smell  (gofct  de  feu),  which  it  loses  after  long  keeping ;  it  seems  to  alter  less 
rapidly  than  that  obtained  by  the  former  process.  Distilled  by  steam  a  limpid  water 
of  a  pure  odor  and  taste  is  at  once  obtained,  free  from  empyreuma  ;  it  may  be  at 
once  used,  and  keeps  better  in  the  light  than  when  obtained  by  the  two  former 
processes.  (A.  J.  P.,  June,  1874.)  A  distilled  water  of  the  leaves  is  also  prepared  ; 
and  sometimes  a  mixture  of  the  leaves  and  flowers  is  employed.  But  this  is  a  fraud, 
as  the  distilled  water  of  the  leaves  never  has  the  sweet  perfume  of  that  of  the 
flowers.  (Journ.  de  Pharm.,  4e  eer.,  iii.  249.)     Orange  flower  water  is  used  exclu- 


PAKT  I.  Aqua  Aurantii  Florum. — Aqua  Camphorse.  '      233 

sively  on  account  of  its  agreeable  odor  ;  though  it  may  possess  slight  powers  as  a 
nervous  stimulant^ 

Nitric,  sulphuric,  or  hydrochloric  acid  produces  a  red  coloration  with  orange  flower 
water :  particularly  if  the  water  be  shaken  with  ether  to  take  up  the  oil  and  the 
acid  added  to  the  ethereal  solution.  {P.  J.  Tr.,  1878,  p.  248.) 

Off.  Prep.  Syrupus  Aurantii  Florum,  U.  S.;  Syrupus  Aurantii  Floris,  Br.; 
Trochisci  Santonini,  Br. 

AQUA  CAMPHORS.  U.S.,  Br.     Camphor  Water. 

(A'QUA  CA3I'PH(VR,E.) 

Aqua  Camphorata;  Eau  camphree, /'r.,-  Kampferwasser,  G. 

"•  Camphor,  eiffht  parts  [or  one  hundred  and  sixteen  grains] ;  Alcohol,  sixteen 
parts  [lialf  a  fluidounce] ;  Cotton,  sixteen  parts  [half  an  ounce  av.] ;  Distilled 
"Water,  a  sufficient  quantity,  To  make  one  thousand  parts  [two  pints].  Dissolve  the 
Camphor  in  the  Alcohol,  and  add  the  solution  to  the  Cotton,  in  small  portions  at  a 
time,  distributing  it  thoroughly  by  picking  the  Cotton  apart  after  each  addition. 
Expose  the  Cotton  to  the  air  until  the  Alcohol  has  nearly  evaporated ;  then  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one 
thousand  parts  [or  two  pints]  of  percolate  are  obtained."  U.  S. 

'•  Take  of  Camphor,  broken  into  pieces,  half  an  ounce  [avoirdupois] ;  Distilled 
Water  one  gallon  [Imperial  measure].  Enclose  the  camphor  in  a  muslin  bag,  and 
attach  this  to  one  end  of  a  glass  rod,  by  means  of  which  it  may  be  kept  at  the  bot- 
tom of  a  bottle  containing  the  Distilled  Water,  the  other  end  of  the  rod  terminating 
just  below  the  stopper  of  the  bottle.  Having  thus  put  the  Camphor  into  the  Water, 
close  the  mouth  of  the  bottle  for  at  least  two  days,  and  then  pour  ofiF  the  solution 
when  it  is  required."  Br. 

In  these  processes  the  object  is  to  effect  a  solution  of  the  camphor.  Water  is 
capable  of  dissolving  but  a  small  proportion  of  this  principle  ;  but  the  quantity  varies 
with  the  method  employed.  The  present  oflScinal  process  is  an  improvement  on 
former  methods,  for  it  undoubtedly  secures  a  saturated  solution.  The  process  of 
IT.  S.  Pharm.  1870,  notwithstanding  an  ordinary  amount  of  care,  usually  left  con- 
siderable camphor  on  the  filter  not  in  a  finely  divided  state,  and  the  water  passed 
through  not  fully  saturated.  This  defect  could  have  been  largely  overcome  by  al- 
lowing the  milky  mixture  to  stand  twenty-four  hours  with  occasional  agitation  before 
filtering ;  the  present  process,  however,  makes  sure  of  the  fine  division  of  the  cam- 
phor by  forming  an  alcoholic  solution,  and  then  securing  the  distribution  of  the  cam- 
phor through  the  cotton.  The  present  British  process  is  still  more  inefficient  than 
the  old  formulas  of  the  different  Colleges  for  their  Mistura  Camphorse,  which  has 
received  in  the  late  revision  a  much  more  appropriate  name.  In  the  present  British 
process  no  trouble  is  taken  even  to  comminute  the  camphor,  or  to  shake  it  with  the 
water,  which  is  thus  allowed  to  take  up  what  it  may  be  disposed  to  do  by  contact 
with  the  camphor  contained  in  a  bag ;  though  some  ingenuity  is  exhibited  in  retain- 
ing the  latter,  which  is  lighter  than  water,  beneath  the  surface  of  the  liquid  by  means 
of  a  glass  rod.  The  solution  thus  effected  must  be  extremely  feeble,  containing  prob- 
ably less  than  one  part  in  a  thousand,  which,  according  to  Berzelius,  is  taken  up  by 
water  when  triturated  with  camphor.  It  is  besides  of  uncertain  strength,  varying 
with  the  size  of  the  fragments  of  camphor.  Mr.  J.  C.  Pooley  found  that  120  grains 
of  camphor,  treated  according  to  the  officinal  directions,  gave,  when  cut  into  i  pieces, 
6  grains  to  half  a  gallon  of  water,  but  in  20  pieces  gave  20  grains,  or  about  one  part 
to  1750  of  water,  (f  .  J.  Tr.,  2d  sen,  vii.  162.)  The  U.  S.  process  is  much  preferable 
to  the  British,  as  it  affords  a  permanent  solution,  of  sufficient  strength  to  be  employed 
with  a  view  to  the  influence  of  the  camphor  on  the  system  ;  while  the  other  has  little 
more  than  the  flavor  of  the  narcotic,  and  is  fit  only  for  a  vehicle  of  other  medicines. 
Mr.  Wm.  B.  Addington  proposed  to  add  to  the  Ciimphor  just  enough  alcohol  to  dis- 
solve it,  and  triturate  the  liquor  with  magnesia,  during  which  process  he  affirmed  that 
the  alcohol  evaporated  (A.  J.  P.,  xlvr209);  and  "Mr.  F.  T.  Hartzell  substituted 
for  alcohol,  ether,  a  few  drops  of  which  enabled  him  to  bring  the  camphor  to  an 
impalpable  powder.  {Ibid.,  xlvi.  233.)   The  camphor  is  separated  from  its  aqueous 
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solution  by  a  solution  of  pure  potassa,  and,  according  to  Dr.  Paris,  by  sulphate  of 
magnesium  and  several  other  salts.  Sir  J.  Murray  proposes  a  solution  of  camphor 
and  bicarbonate  of  magnesium,  which  contains  three  grains  of  the  former  and  six 
grains  of  the  latter  in  each  fluidounce. 

Camphor  water  has  this  advantage  over  camphor  in  substance,  that  the  latter  is 
with  diflficulty  dissolved  by  the  liquors  of  the  stomach ;  but  it  is  too  feeble  a  prepa- 
ration for  use  when  a  decided  effect  is  desired.  It  is  usually  given  in  the  dose  of 
one  or  two  tablespoonfuls  (15-30  C.c),  repeated  every  hour  or  two  hours. 

AQUA  CARUI.  Br.    Caraway  Water. 

(A'QUA  CAH'U-i.) 

Aqua  Carvij  Eau  distillee  de  Carvi,  Fr.;  Kiimmelwasser,  0. 

"  Take  of  Carawa}'  Fruit,  bruised,  one  pound  [avoirdupois]  ;  Water,  two  gallons 
[Imp.  meas.].     Distil  one  gallon  [Imp.  meas.]."  Bj'. 

Distilled  Caraway  Water  has  the  flavor  of  the  fruit  or  seeds,  but  is  seldom  used 
in  the  United  States.  It  is  usually  made  from  the  volatile  oil  (15  minims  in  a 
pint),  in  the  same  manner  as  is  cinnamon  water. 

AQUA  CHLORI.   U.S.     Chlorine  Water, 

(A'QUA  jEHIiO'RI.) 

"  An  aqueous  solution  of  Chlorine  [CI;  35'4 — CI;  35-4],  containing  at  least  0-4 
per  cent,  of  the  gas."    U.  S. 

Liquor  Chlori,  Br.;  Solution  of  Chlorine ;  Aqua  Chlorata,  P.  G.;  Aqua  Chlori,  Cblorum 
Solutum,  Aqua  Oxymuriatica;  Eau  chloree,  Chlore  liquide,  Fr.;  Chlorwasser,  G.;  Aqua  Chlorini, 
Phar.  1870. 

"  Black  Oxide  of  Manganese,  ten  parts  [or  eighty  grains]  ;  Hydrochloric  Acid, 
forty  parts  [or  five  fluidrachms]  ;  Water,  seventy-Jive  parts  [or  ten  fluidrachms]  ; 
Distilled  Water,  four  hundred  j^urts  [or  seven  fluidounces].  Place  the  Oxide  in  a 
flask,  add  the  Acid  previously  diluted  with  twenty-Jive  parts  [or  three  and  a  half 
fluidrachms]  of  Water,  and  apply  a  gentle  heat.  Conduct  the  generated  Chlorine, 
by  suitable  tubes,  through  the  remainder  of  the  Water  contained  in  a  small  wash- 
bottle,  to  the  bottom  of  a  bottle  having  the  capacity  of  one  thousand  parts  [or  one 
pint],  into  which  the  Distilled  Water  has  been  introduced,  the  neck  of  which  is  loosely 
stopped  with  cotton,  and  which  is  to  be  kept,  during  the  operation,  at  a  temper- 
ature of  about  10°  C.  (50°  F.).  When  the  air  has  been  entirely  displaced  by 
the  gas,  disconnect  the  bottle  from  the  apparatus,  and,  having  inserted  the  stopper, 
shake  the  bottle,  loosening  the  stopper  from  time  to  time,  until  the  gas  ceases  to 
be  absorbed.  If  necessary,  reconnect  the  bottle  with  the  apparatus,  and  continue 
passing  the  gas  and  agitating,  until  the  Distilled  Water  is  saturated.  Finally, 
pour  the  Chlorine  Water  into  dark  amber-colored,  glass-stoppered  bottles,  which 
must  be  completely  filled  therewith,  and  keep  them  in  a  dark  and  cool  place."    U.  S. 

"Take  of  Hydrochloric  Acid  six Jiuidounces  [Imperial  measure];  Black  Oxide 
of  Manganese,  in  fine  powder,  one  ounce  [avoirdupois] ;  Distilled  Water  thirty- 
four  Jiuidounces  [Imp.  meas.].  Put  the  Oxide  of  Manganese  into  a  gas-bottle, 
and,  having  poured  upon  it  the  Hydrochloric  Acid  diluted  with  two  [fluid]ounce3 
of  the  Water,  apply  a  gentle  heat,  and,  by  suitable  tubes,  cause  the  gas,  as  it  is 
developed,  to  pass  through  two  [fluid]ounces  of  the  Water  placed  in  an  intermediate 
small  phial,  and  thence  to  the  bottom  of  a  three-pint  bottle  containing  the  remainder 
of  the  water,  the  mouth  of  which  is  loosely  plugged  with  tow.  As  soon  as  the 
chlorine  ceases  to  be  developed,  let  the  bottle  be  disconnected  from  the  apparatus 
in  which  the  gas  has  been  generated,  corked  loosely,  and  shaken  until  the  chlorine 
is  absorbed.  Lastly,  introduce  the  solution  into  a  green  glass  bottle  furnished  with 
a  well-fitting  stopper,  and  keep  it  in  a  cool  and  dark  place."  Br. 

The  U.  S.  and  Br.  processes  are  essentially  the  same.  Both  are  intended  to 
make  saturated  solutions  of  chlorine  in  water.  The  only  material  variation  in  the 
British  formula  is  the  larger  proportion  of  the  black  oxide  of  manganese  and 
hydrochloric  acrd,  to  the  distilled  water.  The  British  process  differs  in  directing 
the  disconnection  of  the  apparatus  for  generating  the  gas,  as  soon  as  it  ceases  to 
be  produced,  instead  of  after  the  air  in  the  receiving  bottle  has  been  displaced  bj 
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it.  This  is  a  practical  improvement  which  should  have  been  adopted  in  the  U.  S. 
process.  Should  there  be  any  danger  of  deficiency  of  chlorine  in  the  resulting 
chlorine  water,  the  British  process  would  have  the  advantage,  as  it  uses  not  only  a 
larger  proportion  of  the  materials  for  making  the  gas.  but  exhausts  them. 

In  both  processes,  the  chlorine  gas  is  extricated  from  the  hydrochloric  acid  by 
the  black  oxide  of  manganese,*  whilst  the  chloride  of  manganese  and  water  pro- 
duced remain  in  the  flask,  and  the  chlorine  is  passed,  through  an  intermediate 
vessel  containing  a  little  water  for  purifying  it,  into  the  bottle  containing  the  dis- 
tilled water,  loosely  stopped,  until  the  vacant  part  of  the  bottle  is  filled  with  it  to 
the  exclusion  of  the  atmospheric  air.  MnO^  -r-  -iHCl  =  MnCl,  -f  CI,  +  2HjO. 
The  bottle  being  then  corked,  is  shaken  so  as  to  cause  the  absorption  of  the  gas  by 
the  water.  Of  course  the  stopper  must  be  from  time  to  time  loosened,  in  order  to 
allow  the  entrance  of  air  to  supply  the  partial  vacuum  created  by  the  absorption  of 
the  chlorine.  The  chlorine  water  is  directed  to  be  kept  secluded  from  the  light, 
because  otherwise  it  would  be  apt  to  be  converted  partially  into  hydrochloric  acid, 
through  the  union  of  the  chlorine  with  the  hydrogen  of  the  water.  In  the  Br. 
Pharmacopoeia  it  is  ordered  to  be  kept  in  a  green  glass  bottle,  for  the  purpose, 
probably,  of  protecting  it  from  the  light;  but  experiments  have  shown  that  it  is 
an  orange,  and  not  a  green  color,  which  appears  to  prevent  the  passage  of  the 
chemical  rays.f 

An  extemporaneous  chlorine  water,  containing  chloride  of  potassium  and  free  hydro- 
chloric acid,  not  more  than  twenty-four  and  twelve  grains  respectively  to  the  pint, 
may  be  made  as  follows.  Put  in  a  bottle  forty  grains  of  chlorate  of  potassium,  add 
one-half  troyounce  of  hydrochloric  acid.  When  the  bottle  begins  to  be  filled  with 
chlorine  vapors,  add  one  fluidouuce  of  distilled  water.  Stopper  the  bottle,  and,  when 
the  crystals  have  dissolved,  add  distilled  water  to  a  pint.  {A.J.  P.,  xlii.  208.)  The 
reaction  liberates,  however,  at  the  same  time,  the  somewhat  explosive  gas,  CI,0^, 
and  may  be  dangerous  at  times. 

Properties.  "  A  greenish  yellow,  clear  liquid,  having  the  suffocating  odor  and 
disagreeable  taste  of  Chlorine,  and  leaving  no  residue  on  evaporation.  It  instantly 
decolorizes  dilute  solutions  of  litmus  and  indigo.  When  shaken  with  an  excess  of 
mercury  until  the  odor  of  Chlorine  has  disappeared,  the  remaining  liquid  should  be 
at  most  but  faintly  acid  (limit  of  hydrochloric  acid).  On  mixing  35-4  Gm.  of  Chlo- 
rine Water  with  a  solution  of  0-9  Gm.  of  iodide  of  potassium  in  20  Gm.  of  water, 
the  resulting  deep  red  liquid  should  require  for  complete  decoloration  at  least  40  C.c. 
of  the  volumetric  solution  of  hyposulphite  of  sodium  (corresponding  to  at  least  0*4 
per  cent,  of  Chlorine)."  U.  »S'.  Like  gaseous  chlorine,  it  destroys  vegetable  colors. 
When  cooled  to  about  the  freezing  point,  it  forms  deep  yellow  crystalline  plates,  con- 
sisting of  hydrate  of  chlorine.  It  is  intended  to  contain  at  least  twice  its  volume 
of  the  gas.  According  to  MM.  Riegel  and  Walz,  chlorine  water  containing  two 
and  a  half  volumes  of  the  gas  at  12-2°  C.  (54°  F.)  keeps  best.  The  British  solu- 
tion "  immediately  discharges  the  blue  color  of  a  dilute  solution  of  indigo.  Its  sp. 
gr.  is  1-003,  and  when  evaporated  it  leaves  no  residue.  When  20  grains  of  iodide 
of  potassium,  dissolved  in  a  [fluid]ounce  of  distilled  water,  are  added  to  439  grains 
by  weight  (one  fluidounce)  of  this  preparation,  the  mixed  solution  acquires  a  deep 
red  color,  which  requires  for  its  discharge  750  grain-measures  of  the  volumetric 
solution  of  the  hyposulphite  of  soda,  corresponding  to  266  grains  of  chlorine."  £r. 
This  indicates  the  quantity  of  chlorine  in  the  solution,  by  the  amount  of  the  hypo- 
sulphite required  to  decolorize  an  equivalent  quantity  of  iodine,  liberated  from  the 
iodide  of  potassium. 

Chlorine  is  an  elementary  gaseous  fluid  of  a  greenish  yellow  color,  and  character- 

*  The  oxide  of  manganese  is  of  coarse  deoxidized.  In  manufacturing  chlorine  on  the  largo 
scale,  it  is  of  great  importance  to  reoxidize  the  manganese,  so  that  it  can  be  used  over  again. 
For  methods  of  doing  this,  and  for  other  improvements  in  the  manufacture  of  chlorine,  see  Chem, 
Neics,  Sept.  1867  ;  also  March,  1870,  p.  121,  Sept.  1870,  p.  145,  and  May,  1872,  p.  210  ;  vl .  J.  P.,  1S69, 
p.  5.3S;  Journ.  de  Pharin.,  Nov.  1875,  p.  91. 

t  Deacon's  process.  Mr.  Henry  Deacon,  Jr.,  has  discovered  that  chlorine  may  be  made  by  pass- 
ing hydrochloric  acid  vapor  and  oxygen  over  sulphate  of  copper  at  a  temperature  from  400°  to 
700°  F.,  the  copper  salt  coming  out  unchanged.  For  details  of  this  process  the  reader  is  referred 
to  Chem.  Xeica,  xxii.,  p.  157,  and  Journ.  de  Pharm.,  Feb.  1S75. 
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isiic  smell  and  taste.  It  is  a  supporter  of  combustion.  Its  specific  gravity  is  2--47,  and 
its  atomic  weight  35-4.  When  the  attempt  is  made  to  breathe  it,  even  much  diluted, 
it  excites  cough  and  a  sense  of  suffocation,  and  causes  a  discharge  from  the  mucous 
membrane  of  the  nostrils  and  bronchial  tubes.  Breathed  in  considerable  quantities, 
it  produces  spitting  of  blood,  violent  pains,  and  sometimes  death. 

Medical  Properties  and  TJ£es.  Chlorine  water  is  stimulant  and  antiseptic.  In- 
ternally it  has  been  used  in  typhus,  and  in  chronic  affections  of  the  liver ;  but  the  dis- 
eases in  which  it  has  been  most  extolled  are  scarlatina,  malignant  sore  throat,  and 
diphtheria.  Mr.  Wm.  M.  Dobie  found  it  more  effectual  in  an  epidemic  of  that  dis- 
ease which  appeared  in  Chester,  England,  in  the  autumn  of  1866,  than  any  other 
remedy.  {£Jdin.  Med.  Journ.,  March,  1867,  p.  829.)  It  is  said,  also,  by  Dr.  Althaus, 
to  have  been  used  in  a  late  epidemic  of  the  same  disease  in  Germany  with  highly 
satisfactory  results.  (^Med.  Times  and  Gaz.,  July,  1868,  p.  56.)  Externally  it  is  em- 
ployed, duly  diluted,  as  a  gargle  in  smallpox,  scarlatina,  and  putrid  sore  throat,  as  a 
wash  for  ill-conditioned  ulcers  and  cancerous  sores,  and  as  a  local  bath  in  diseases  of 
the  liver.  It  has  been  used  with  advantage  as  an  application  to  buboes  and  large 
abscesses,  to  promote  the  absorption  of  the  matter.  As  it  depends  upon  chlorine  for 
its  activity,  its  medical  properties  coincide  with  those  of  chlorinated  lime  and  chlori- 
nated soda,  under  which  heads  they  are  more  particularly  given.  The  dose  of  chlorine 
water  is  from  one  to  four  fluidrachms  (3"75-15  C.c),  properly  diluted.  It  should 
not  be  prescribed  in  mixtures,  almost  all  organic  substances  causing  a  rapid  disappear- 
ance of  the  chlorine.  Even  sugar  has  this  action,  and  glycerin  still  more  markedly. 
(.1.  J:  P.,  xliv.  163.) 

Gaseous  chlorine  has  been  recommended  by  Gannal  in  chronic  bronchitis  and  pul- 
monary consumption,  exhibited  by  inhalation,  in  minute  quantities,  four  or  six  times 
a  day.  Its  first  effect  is  to  produce  some  dryness  of  the  fauces,  with  increased  expec- 
toration for  a  time,  followed  ultimately  by  diminution  of  the  sputa  and  amendment. 
Dr.  Christison  states  that  he  has  repeatedly  observed  these  results  in  chronic  catarrh  ; 
and  both  he  and  Dr.  Elliotson  have  obtained,  in  consumption,  a  more  decided  im- 
provement of  the  symptoms  from  the  use  of  chlorine  inhalations  than  from  any  other 
means.  The  liquid  in  the  inhaler  may  be  formed  either  of  water  containing  from 
ten  to  thirty  drops  (0'6-l"9  C.c.)  of  chlorine  water,  or  of  chlorinated  lime  dissolved 
in  forty  parts  of  water,  to  which  a  drop  or  two  of  sulphuric  acid  must  be  added,  each 
time  the  inhalation  is  practised.  The  inhaler  should  be  placed  in  water  heated  to 
about  37-7°  C.  (100°  F.). 

AQUA  CHLOROFORMI.  Br.     Chloroform  Water. 

(A'QUA  (SHLO-KO-FOB'Mi.) 

Eau  de  Chloroforme,  Fr.;  Chloroform  wasser,  G. 

"  Take  of  Chloroform  one  fliudraclim  [Imp.  meas.]  ;  Distilled  Water  twenty-Jive 
Jlnidounces  [Imp.  meas.].  Put  them  into  a  two-pint  stoppered  bottle,  and  shake 
them  together  until  the  Chloroform  is  entirely  dissolved  in  the  water."  Br. 

This  water  contains  one-half  per  cent,  of  chloroform,  and  is  probably  fully 
saturated.     The  dose  is  one-half  to  two  fluidounces  (15-60  C.c). 

AQUA  CINNAMOMI.  U.  S.,  Br.     Cinnamon  Water. 

(A'QUA  CIN-NA-MO'MI.) 

Eau  de  Cannelle,  Fr.;  Einfaches  Zimmtwasser,  G. 

"  Oil  of  Cinnamon,  two  parts  [or  thirty  minims]  ;  Cotton,  four  parts  [or  sixty 
grains];  Distilled  Water,  a  sufficient  quantity^  To  make  one  thousand  jiarts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  Cotton  apart  after  each  addition ;  then  pack  it  firmly  in 
a  conical  percolator,  and  gradually  pour  on  Distilled  Water  until  one  thousand  parts 
[or  two  pints]  of  percolate  are  obtained."    U.  S. 

"  Take  of  Cinnamon  Bark,  bruised,  twenty  ounces  [avoirdupois] ;  Water  two  gal- 
lons [Imperial  measure].     Distil  a  gallon  [Imp.  meas.]."  Br. 

Of  these  processes,  that  of  the  U.  S.  Pharmacopoeia  is  the  easier,  though  the 
second,  the  British,  may  yield  a  sweeter  product.  On  standing,  cinnamon  water  is 
apt  to  precipitate,  owing  to  the  gradual  oxidation  and  formation  of  cinnamic  acid, 


PART  I.  Aqua  Creasoil. — Aqua  DestiUata.  237 

•which  is  comparatively  insoluble  in  water ;  this  can  be  prevented  by  passing  a  stream 
of  carbonic  acid  through  the  fresh  water  for  a  few  minutes.  (E.  Backhaus.)  Cin- 
namon water  is  much  used  as  a  vehicle  for  other  less  agreeable  medicines,  but  should 
be  given  cautiously  in  inflammatory  affections.  For  ordinary  purposes  the  U.  S. 
preparation  is  suflBciently  strong  when  diluted  with  an  equal  measure  of  water.  Dr. 
E.  Holmes  recommends  glycerin  as  an  excellent  intermedium  between  the  oil  of 
cinnamon  and  water.  Ten  drops  of  glycerin  will  effect  the  solution  of  a  drop  of  the 
oil  in  a  fluidounce  of  water. 

Off.  Prep.  Mistura  Cretse ;  Mistura  Guaiaci,  Br.;  Mistura  Spiritxia  Vini  Gal- 
lici,  Br. 

AQUA  CREASOTI.  U.S.     Creasofe  Water. 

(A'QUA  CKE-A-S6'Ti,) 

Eau  creosotee,  Fr.;  Kreosotwasser,  G. 

Creasote,  one  part  [or  seventy  minims]  ;  Distilled  Water,  ninety-nine  parts  [or 
a  sufl5cient  quantity].  To  make  one  hundred  parts  [or  one  pint].  Agitate  the  Crea- 
sote with  the  Distilled  Water  until  dissolved,  and  filter  through  a  well-wetted  filter." 

r.  s. 

This  preparation  contains  4'38  minims  of  creasote  in  each  fluidounce,  and  affords 
a  convenient  method  of  administering  that  medicine.  It  is  about  twenty-five  per 
cent,  stronger  than  that  formerly  officinal.  The  dose  is  from  one  to  four  fluidrachms 
(3'75-15  C.c).  It  may  also  be  used  with  advantage  as  a  gargle,  lotion,  or  mixed  with 
cataplasms,  to  correct  fetor,  and  gently  stimulate  indolent  surfaces. 

AQUA  DESTILLATA.  U.  S.,  Br.     Distilled  Water. 

H2  O  ;  18.  (A'QUA  DES-TII^LA'TA.)  HO  :  9. 

Eau  distillee,  Hydrolat  simple,  Fr.;  Destillirtes  AV.isser,  G. 

'•  Water,  one  thousand  parts  [or  twenty-five  pints].  To  make  eight  hundred  parts 
[or  twenty  pints].  Distil  the  Water  from  a  suitable  apparatus  provided  with  a 
block-tin  or  glass  condenser.  Collect  the  first  fifty  parts  [or  one  and  a  quarter 
pints]  and  throw  this  portion  away.  Then  collect  eight  hundred  parts  [or  twenty 
pints]  and  keep  the  Distilled  Water  in  glass-stoppered  bottles."    U.  S. 

"  Take  of  Water  ten  gallons  [Imperial  measure].  Distil  from  a  copper  still,  con- 
nected with  a  block-tin  worm ;  reject  the  first  half  gallon,  and  preserve  the  next 
eight  gallons."  Br. 

No  natural  water  is  sufficiently  pure  for  certain  pharmaceutical  purposes  ;  and 
hence  the  necessity  of  the  above  processes  for  its  distillation.  It  is  best  to  reject  the 
first  portion  which  comes  over,  as  this  may  contain  carbonic  acid  and  other  volatile 
impurities  ;  and  the  last  portion  of  the  water  ought  not  to  be  distilled,  lest  it  should 
pass  over  with  an  empyreumatic  taste.  The  distillation  is  usually  performed  with 
the  ordinary  still  and  worm  ;  but,  to  avoid  any  impurity  from  the  worm  or  the  re- 
ceiver, the  condenser  is  directed  in  the  U.  S.  Pharmacopoeia  to  be  of  block-tin  or  glass. 
In  the  British  formula  the  worm  is  ordered  to  be  of  block-tin :  and  the  same  is  un- 
doubtedly contemplated  ia  our  officinal  process;  as  the  ordinary  tin-coated  sheet-iron, 
commonly  called  tin,  would  be  wholly  unfit  for  the  purpose.  Mr.  Brande  states 
that  distilled  water  often  derives  from  the  still  a  foreign  flavor,  which  it  is  difficult 
to  avoid.  He,  therefore,  recommends  that  a  still  and  condenser  be  kept  exclusively 
for  distilling  water ;  or,  where  this  cannot  be  done,  that  steam  be  driven  through  the 
worm  for  half  an  hour,  for  the  purpose  of  washing  it  out  before  it  is  used,  the  worm- 
tub  having  been  previously  emptied.  Mr.  Mackay,  of  Edinburgh,  cautions  against 
distilling  water  in  a  still  with  a  leaden  head  or  leaden  worm,  for  fear  of  contaminating 
the  water  with  lead.  Even  the  use  of  pure  tin,  which  is  generally  considered  un- 
exceptionable, does  not  give  perfect  security  against  impurity ;  as  water  distilled 
from  metallic  alembics,  with  the  head  and  worm  of  this  metal,  has  a  peculiar  odor 
which  it  retains  for  some  time.  A  portion  of  distilled  water  thus  prepared,  after 
having  been  kept  for  four  months  in  a  well-stopped  bottle,  was  found  by  M.  Flech, 
an  apothecary  of  Kevelaer,  to  have  deposited  white  flocculi,  which  proved  on  ex- 
amination to  consist  of  oxidized  tin ;  and  the  water,  besides,  contained  tin  in  solu- 
tion and  a  little  ammonia.     M.  Flech  supposes  that  a  part  of  the  water  was  decern- 
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posed;  its  oxygen  uniting  with  the  tin,  and  its  hydrogen  in  the  nascent  state  with 
the  nitrogen  of  the  air  to  form  ammonia ;  and  he  is  disposed,  moreover,  to  ascribe 
to  this  cause  the  peculiar  odor  referred  to,  which  is  never  perceived  when  the  dis- 
tilhition  is  performed  in  glass  vessels.  {Journ.  de  Pharm.,  Fev.  1860,  p.  125.) 

Properties,  etc.  Distilled  water,  as  usually  obtained,  has  a  vapid  and  disagree- 
able taste,  and  is  not  perfectly  pure ;  water,  to  be  rendered  so,  requiring,  to  be  dis- 
tilled in  silver  vessels.  The  properties  of  pure  water  have  already  been  given  under 
the  head  of  Aqua.  Distilled  water  should  undergo  no  change  by  sulphuretted 
liydrogen,  or  on  the  addition  of  tincture  of  soap,  subacetate  of  lead,  chloride  of 
barium,  oxalate  of  ammonium,  nitrate  of  silver,  or  lime-water.  "  On  evaporating  1 
litre  of  Distilled  Water,  no  fixed  residue  should  remain.  The  transparency  or  color 
of  Distilled  Water  should  not  be  affected  by  hydrosulphuric  acid  or  sulphide  of 
ammonium  (abs.  of  metals),  by  test-solutions  of  chloride  of  barium  (sulphate),  nitrate 
of  silver  (chloride),  oxalate  of  ammonium  (calcium),  or  mercuric  chloride,  with  or 
without  the  subsequent  addition  of  carbonate  of  potassium  (ammonium  salts  or  free 
ammonia).  On  heating  100  C.c.  of  Distilled  Water  acidulated  with  10  Co.  of 
diluted  sulphuric  acid,  to  boiling,  and  adding  enough  of  a  dilute  solution  of  perman- 
ganate of  potassium  (1  in  1000)  to  impart  to  the  liquid  a  decided  rose-red  tint,  this 
tint  should  not  be  entirely  destroyed  by  boiling  for  five  minutes,  nor  by  subsequently 
setting  the  vessel  aside,  well  covered,  for  ten  hours  (abs.  of  organic  or  other  oxidizable 
matters)."  U.  S.  It  is  uselessly  employed  in  some  forinulas,  but  is  essential  in  others. 
As  a  general  rule,  when  small  quantities  of  active  medicines  are  to  be  given  in  solu- 
tion, and  in  the  preparation  of  collyria,  distilled  water  should  be  directed.  The  fol- 
lowing list  contains  the  chief  substances  which  require  distilled  water  as  a  solvent : 
tartar  emetic,  corrosive  sublimate,  nitrate  of  silver,  the  chlorides  of  barium  and  cal- 
cium, acetate  and  subacetate  of  lead,  permanganate  of  potassium,  the  sulphates  of 
iron  and  zinc,  sulphate  of  quinine,  sulphate,  hydrochlorate,  and  acetate  of  morphine, 
and,  in  general  terms,  all  the  alkaloids  and  their  salts.  Distilled  water  is  used  in  pre- 
paring the  oflBcinal  diluted  acids,  for  absorbing  gaseous  ammonia,  and  for  forming 
nearly  all  the  ofi&cinal  aqueous  solutions. 

AQUA  FOENICULI.  U.S.,  Br.    Fennel  Wate)\ 

(X'QCA  r(E-NfC'U-LI.) 

Eau  de  Fenouil,  Fr.;  Fenchelwasser,  G. 

"  Oil  of  Fennel,  two  parts  [or  thirty  minims] ;  Cotton,  four  parts  [or  sixty 
grains]  ;  Distilled  Water,  a  sufficient  quantity,  To  mahe  one  tliousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it 
thoroughly  by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  it  firmly  in 
a  conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thousand  parts 
[or  two  pints]  of  percolate  are  obtained."  JJ.  S. 

"  Take  of  Fennel  Fruit,  bruised,  one  pound  [avoirdupois]  ;  Water  two  gallons 
[Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br. 

Fennel  water  is  a  pleasant  vehicle  for  other  medicines,  and  useful  when  a  mild 
aromatic  is  indicated.  The  process  of  the  British  Pharmacopoeia,  although  more 
troublesome,  furnishes  a  more  delicate  and  agreeable  water. 

AQUA   LAURO-CERASI.  Br.     Laurel  Water. 

(A'QUA  LAU'RO  gER'A-SI.) 
Eau  distillee  de  Laurier-cerise,  Fr.;  Kirschlorbeerwasser.  G.;   Cherry-laurel  Water. 

"  Take  of  Fresh  Leaves  of  Common  Laurel  [cherry-laurel]  one  pound  [avoirdu- 
pois] ;  Water  two  pints  and  a  half,  [Imperial  measure].  Chop  the  leaves,  crush 
them  in  a  mortar,  and  macerate  them  in  the  Water  for  twenty-four  hours ;  then 
distil  one  pint  [Imp.  meas.]  of  liquid.  Shake  the  product,  filter  through  paper,  and 
preserve  it  in  a  stoppered  bottle."  Br. 

As  the  cherry-laurel  is  little  cultivated  in  the  United  States,  the  Water  is  not 
officinal ;  but  from  experiments  by  the  late  Prof.  Procter,  there  is  little  or  no  room 
to  doubt  that  a  preparation,  identical  in  its  effects,  might  be  made  from  the  leaves 
of  our  common  wild  cherry,  Cerasus  serotina.  The  imported  cherry-laurel  water, 
as  found  in  commerce,  is  generally  impaired  by  age,  and  not  to  be  relied  on. 
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A.  Ripping,  of  Rotterdam,  proposes  to  make  an  artificial  cherry-laurel  water  by 
adding  6  grammes  of  oil  of  cherry-laurel  and  4-0  grammes  of  cyanide  of  potassium 
to  a  half-litre  of  water,  and  distilling  the  mixture  in  a  tubulated  retort,  a  current  of 
carbonic  acid  gas  being  passed  through  it  at  the  same  time.  The  distillate  is  after- 
wards diluted  with  distilled  water  so  as  to  contain  one-tenth  per  cent,  of  hydrocyanic 
acid.  (Archiv  d.  Phami.,  1876,  pp.  526-531.) 

In  a  former  edition  of  the  Dispensatory  it  was  stated  that  the  best  plan  of  pre- 
paring this  water  is  "  to  thoroughly  bruise  the  leaves,  and,  having  mixed  them  with 
at  least  three  times  their  weight  of  water,  to  allow  the  mixture  to  stand  at  a  tem- 
perature of  about  86°  F.  for  at  least  twelve  hours,  so  that  opportunity  may  be  given 
for  those  reactions  by  which  the  hydrocyanic  acid  is  produced,  and  then  to  distil 
them  by  means  of  a  current  of  steam.  Without  the  preliminary  maceration  the 
distillation  by  steam  does  not  afford  a  satisfactory  result ;  but  properly  performed,  it 
yields  the  largest  possible  product.  (Journ.  de  Pharm.,  Juillet,  1861,  p.  15  ;  and 
Juin,  1864,  p.  523.)"  More  recent  investigations  have,  however,  thrown  great 
doubt  upon  this  statement.  Cherry-laurel  leaves  contain  65  per  cent,  of  water,  suf- 
ficient to  provoke  the  reactions  which  result  in  the  formation  of  a  volatile  oil  and 
hydrocyanic  acid.  Water  is  very  prone  to  hasten  the  conversion  of  the  volatile  oil 
into  benzoic  acid  by  oxidation,  and  it  has  been  found  by  Mr.  C.  Umney  {P.  J.  Tr., 
X.  467)  and  by  Dr.  Moore  (Ibid.,  604)  that  the  water  distilled  without  previous 
maceration  is  somewhat  stronger  in  hydrocyanic  acid  and  decidedly  stronger  in  oil 
(Umney)  than  the  oflScinal  product.  The  strength  of  officinal  cherry-laurel  water 
is  so  uncertain  as  to  render  it  ineligible.  It  ought  to  be  a  powerful  preparation, 
about  one-twentieth  the  strength  of  the  officinal  hydrocyanic  acid  (Br.  Ph.),  and 
yet  in  commerce  it  varies  as  53  to  100  (Umney).  The  difference  depends  upon  the 
age  of  the  preparation,  the  mode  of  preparing,  and  the  time  of  year  at  which  the 
leaves  are  gathered.  M.  Garot  (Annuaire  de  The'rap.,  1843,  p.  45)  has  found  that 
the  leaves  yield  only  half  as  much  in  July  as  in  April.  Mr.  C.  Umney  obtained 
1-26  grains  of  acid  in  1000  grains  in  March,  in  July  108  grains,  and  in  November 
0-64  gr.  (P.  J.  Tr.,  x.  468.)  Dr.  Moore,  in  an  elaborate  series  of  experiments,  ob- 
tained the  largest  product  in  July  of  one  year  and  in  October  of  the  next.  Mr. 
Leger  {Ibid.,  June,  1873)  has  found  the  maximum  percentage  in  July,  and  also 
that  different  leaves  taken  from  the  same  bush  on  the  same  day  vary  enormously ; 
young  leaves  being  much  richer  than  old  ones.  It  is  evidently  impossible  to  get  a 
uniform  cherry-laurel  water,  except  by  following  the  plan  of  the  French  Codex*  of 
testing  the  product  and  bringing  it  to  a  definite  uniform  strength ;  in  the  French 

*  The  following  conclusions,  in  reference  to  Cherry-laurel  water,  were  arrived  at  by  a  committee 
of  pharmaceutists  in  Paris,  appointed  to  examine  the  subject  of  the  distilled  waters  with  a  view  to 
the  revision  of  the  Codex.  1.  The  whole  of  the  volatile  oil  and  hydrocyanic  acid  furnished  by 
cherry-laurel  leaves,  results  from  a  reaction  between  two  substances  analogous  to  the  emnlsin  and 
amygdalin  of  bitter  almonds,  which  can  take  place  only  in  the  presence  of  water.  2.  The  quantity 
of  volatile  oil  furnished  by  the  leaves  is  always  in  direct  relation  to  that  of  hydrocyanic  acid.  3. 
The  leaves  furnish,  by  mere  contact  for  twenty-four  hours  with  cold  water,  only  one-third  of  the 
quantity  which  they  can  be  made  to  yield.  4.  The  fermentable  matter  of  the  leaves  is  liable  to 
change,  so  that  the  leaves,  after  being  picked,  afford  less  and  less  of  the  acid  the  longer  they  are 
kept :  and  a  moist  heat  favors  change ;  so  that  complete  decemposition  takes  place  in  a  few  hours. 
5.  Difference  in  climate,  soil,  exposure  to  the  sun,  and  age  of  the  tree,  have  but  a  secondary  influ- 
ence on  the  productiveness  of  the  leaves.  6.  The  season  of  the  year,  however,  has  a  great  influence. 
The  younger  the  leaf,  the  greater  is  its  yield  ;  so  that,  while  0-1 50  per  cent,  of  the  acid  was  obtained 
from  the  forming  leaves  in  spring,  those  of  the  autumn  yielded  only  0'132,  those  of  the  winter 
0'120,  and  leaves  two  years  old  gave  only  0"112.  7.  Different  plants,  under  apparently  the  same 
circumstances,  differ  greatly  in  productiveness,  so  that  0"I76  per  cent,  was  obtained  from  the  most 
productive,  and  only  0*092  from  the  least  so.  8.  The  distillation  by  steam  yields  the  greatest 
possible  product.  The  committee,  therefore,  propose  the  adoption  of  this  method ;  the  bruised 
leaves  having  been  previously  mixed  with  at  least  three  times  their  weight  of  water,  and  exposed 
to  a  gradually  increasing  heat,  not  to  exceed  140°  F.,  when  all  reaction  ceases.  9.  Bruising  is  the 
best  method  of  comminuting  the  leaves.  10.  As  it  is  impossible  to  obtain  a  Water  always  iden- 
tical from  the  leaves,  the  committee  propose  to  fix  a  definite  strength,  and  state  that  the  propor- 
tion generally  adopted  is  from  0'040  per  cent,  of  acid  as  the  minimum,  to  O'OdO,  or  one-twentieth 
of  one  per  cent,  as  the  maximum,  which  ia  only  one-half  the  strength  proposed  for  bitter-almond 
water.  11.  Though  a  change  rapidly  takes  place  in  this  and  bitter-almond  water  exposed  to  the 
air,  yet  in  bottles  full,  and  perfectly  closed  by  glass  stoppers,  the  change  at  the  end  of  a  year  is 
scarcely  perceptible  ;  and  this  observation  applies  to  the  distilled  waters  in  general.  {Journ.  de 
Pharm.,  1861,  p.  520.) 
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Codex  this  is  50  milligrammes  of  acid  to  a  cubic  centimetre.  The  proportion  of 
hydrocyanic  acid  in  the  Water  diminishes  with  time.  It  has  been  ascertained  by 
M.  Deschamps  that,  if  a  drop  of  sulphuric  acid  be  added  to  a  pint  of  the  prepara- 
tion, it  will  keep  unchanged  for  at  least  a  year.  It  is  best  preserved  by  the  entire 
exclusion  of  air  and  light.  M.  Lepage  found  that,  preserved  in  full  and  perfectly 
air-tight  bottles,  both  this  and  bitter-almond  water  remained  unchanged  at  the  end 
of  a  year ;  while  if  freely  exposed  to  the  air,  they  lost  all  their  hydrocyanic  acid  and 
essential  oil  in  two  or  tbree  months.  (Journ.  de  Pharm.,  xvi.  346.)  In  view  of  the 
uncertain  strength  of  the  Water  as  obtained  from  the  leaves,  it  was  proposed  in 
France,  in  reference  to  the  Codex  then  in  preparation,  to  fix  upon  a  definite  pro- 
portion of  hydrocyanic  acid  ;  and  the  percentage  generally  adopted  was  from  OOi  to 
0-05.  Dr.  W.  H.  Pile  proposed  an  easy  volumetric  method  for  estimating  the  hy- 
drocyanic acid  strength  of  cherry-laurel  and  bitter-almond  waters,  as  well  as  of  other 
liquids  containing  this  acid.    (See  A.  J.  P.,  1862,  p.  130.) 

Medical  Properties.  Cherry-laurel  water  is  employed  in  Europe  as  a  sedative 
narcotic,  identical  in  its  properties  with  a  dilute  solution  of  hydrocyanic  acid  ;  but  it 
is  of  uncertain  strength,  and  should  not  be  allowed  to  supersede  the  more  definite 
preparation  of  the  acid  now  in  use.  Its  fraudulent  use  in  Paris  in  the  preparation 
of  a  cordial,  in  imitation  of  the  genuine  cherry  cordial,  made  by  fermentation  and 
distillation,  and  like  it  called  "  kirsch,'^  has  been  the  subject  of  no  little  reprobation. 
(Journ.  de  Pharm.  et  de  Chiin.,  4e  ser.,  i.  33,  1865.)  The  dose  is  from  thirty 
minims  to  a  fluidrachm  (l'9-3-75  C.c). 

AQUA  MENTHSE  PIPERITA.  U.S.,  Br.     Peppermint  Water. 

(A'QUA  MEN'TH.'E  PIP-ER-I'TyE.) 

Eau  de  Men  the  poivree,  Fr.;  Pfeffermunzwasser,  G. 

"Oil  of  Peppermint,  tico  jtarts  [or  thirty  minims]  ;  (Motion,  four  parts  [or  sixty 
grains]  ;  Distilled  Water,  a  sufficient  quantity,  To  make  one  thousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thor- 
oughly by  picking  the  Cotton  apart  after  each  addition ;  then  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thousand  parts 
[or  two  pints]  of  percolate  are  obtained."  U.  S. 

"  Take  of  Oil  of  Peppermint  one  fluidrachm  and  a  half ;  Water  one  gallon  and 
a  half  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br. 

Off.  Prep.    Mistura  Ferri  Aromatica,  Br. 

AQUA  MENTHA  VIRIDIS.  U.S.,  Br.    Spearmint  Water. 

(A'QUA  MEN'THiE  VIR'I-DIS.) 

Eau  de  Menthe  verte,  Fr. 

"  Oil  of  Spearmint,  tico  parts  [or  thirty  minims]  ;  Cotton,  four  parts  [or  sixty 
grains]  ;  Distilled  Water,  a  sufficient  quantity,  To  make  one  thousand  parts  [or  two 
pints].  Add  the  Oil  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thor- 
oughly by  picking  the  Cotton  apart  after  each  addition ;  then  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  on  Distilled  Water,  until  one  thousand  parts 
[or  two  pints]  of  percolate  are  obtained."  IT.  S. 

"  Take  of  Oil  of  Spearmint  one  fluidrachm  and  a  half;  Water  one  gallon  and 
a  half  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br. 

The  two  mint  waters  are  among  the  most  grateful  and  most  employed  of  this  class 
of  preparations.  Together  with  cinnamon  water,  they  are  used  in  this  country, 
almost  to  the  exclusion  of  all  others,  as  the  vehicle  of  medicines  given  in  the  form 
of  mixture.  They  serve  not  only  to  conceal  or  qualify  the  taste  of  other  medicines, 
but  also  to  counteract  their  nauseating  properties.  Peppermint  water  is  generally 
thought  to  have  a  more  agreeable  flavor  than  that  of  spearmint,  but  some  prefer  the 
latter.     Their  efi'ects  are  the  same. 

AQUA  ROS^.  U.  S.,  Br.     Rose  Water. 

(A'QUA  K0'§^.) 
Eau  distill6e  de  Rose,  Fr.;  Rosenwasser,  G. 

"  Recent,  Pale  l^o?:^,  forty  parts  [or  forty-eight  ounces  av.] ;  Water,  two  hundred 
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parts  [or  fourteen  pints],  To  make  one  hundred  parts  [or  seven  pints].  Mix  them, 
and,  by  means  of  steam,  distil  one  hundred  parts  [or  seven  pints]."    U.  S. 

"Take  of  Fresh  Petals  of  the  Hundred-leaved  Hose  ten  jxjunds  [avoirdupois]  (or 
an  equivalent  quantity  of  the  petals  preserved  while  fresh  with  common  salt) ;  Water 
ttco  gallons  [Imperial  measure].     Distil  one  gallon  [Imp.  meas.]."  Br. 

An  improvement  has  been  made  in  this  preparation  by  doubling  its  strength,  ex- 
perience having  shown  that  the  stronger  rose  water  keeps  better. 

It  should  be  observed  that,  in  the  nomenclature  of  the  U.  S.  Pharmacopoeia,  the 
term  "  Rose"  implies  only  the  petals  of  the  flower.  These  are  usually  preferred  in 
the  recent  state  ;  but  it  is  said  that,  when  preserved  by  being  incorporated  with  one- 
third  of  their  weight  of  common  salt,  they  retain  their  odor,  and  afibrd  a  water 
equally  fragrant  with  that  prepared  from  the  fresh  flower.  Indeed,  3Ir.  Haselden 
prefers  the  salted  roses,  believing  that  the  water  prepared  from  them  is  less  mucilagi- 
nous, less  apt  to  become  sour,  and  keeps  its  odor  better  than  that  prepared  from 
the  fresh  flowers.  (P.  J.  Tr.,  xvi.  15.)  It  is  not  uncommon  to  employ  the  whole 
flower,  including  the  calyx ;  but  the  product  is  less  fragrapt  than  when  the  petals 
only  are  used,  as  oflicinaliy  directed.*  Rose. water  is  sometimes  made  by  distilling 
together  water  and  the  oil  of  roses.  This  is  best  performed  by  dropping  10  drops 
of  oil  of  rose  on  a  sponge  and  adjusting  it  in  the  upper  part  of  a  still  in  the  body  of 
which  a  gallon  of  water  is  placed:  the  steam  from  the  boiling  water  will  carry  over 
portions  of  the  oil,  and  the  distillate  will  thus  be  impregnated. 

When  properly  prepared,  it  has  the  delightful  perfume  of  the  rose  in  great  perfec- 
tion. It  is  most  successfully  made  on  a  large  scale.  Like  the  other  distilled  waters, 
it  is  liable  to  spoil  when  kept ;  and  the  alcohol  which  is  sometimes  added  to  preserve 
it  is  incompatible  with  some  of  the  purposes  to  which  the  water  is  applied,  and  is 
even  said  to  render  it  sour  through  acetous  fermentation.  It  is  best,  therefore,  to 
avoid  this  addition,  and  to  substitute  a  second  distillation.  This  distilled  water  is 
chiefly  employed,  on  account  of  its  agreeable  odor,  in  collyria  and  other  lotions.  It 
is  wholly  destitute  of  irritating  properties,  unless  when  it  contains  alcohol. 

Off.  Prep.  Confectio  Rosae,  C  S.;  3Iistura  Ferri  Composita ;  Trochisci  Bismuthi, 
Br.;  Unguentum  Aquae  Rosae,  V.  S. 

AQUA   SAMBUCI.     Br.     Eider-flower  Water. 

(A'QCA  SAM-BU'Ci.) 

"  Take  of  fresh  Elder  Flowers,  separated  from  the  stalks,  fen  pounds  [avoirdupois] 

*  A.  Monthus  states  that  the  petals  of  the  hundred-leaved  rose  are  more  odorous  the  nearer 
they  are  to  the  centre  of  the  flower,  and,  contrary  to  what  is  said  in  the  text,  thinks  that  the  calyx 
should  not  be  rejected  in  preparing  the  distilled  water.  He  maintains  that  so  far  from  injuring 
the  product,  it  in  fact  contributes  to  its  preservation,  and  that  the  water  obtained  from  the  whole 
flower  is  less  liable  to  that  mucosity,  which  is  the  commencement  of  decomposition.  This  effect 
he  ascribes  to  the  astringent  matter  of  the  calyx,  coagulating  the  mucilaginous  matter  of  the  petals, 
and  preventing  it  from  passing  over  in  the  distillation.  (Jouni.  de  Pharm.,  1863,  p.  497.) 

Milk  of  Rotes.  In  making  this  cosmetic  it  is  essential  to  produce  an  emulsion  which,  if  it  sepa- 
rates after  long  repose,  may  be  restored  by  slight  agitation.  Although  other  perfumes  may  be,  and 
are,  commonly  added  to  it,  the  scent  of  roses  should  predominate  and  form  its  characteristic  odor. 
There  are  three  varieties,  the  English,  French,  and  German.  The  latter  variety  should  never  be 
employed  as  a  cosmetic,  on  account  of  containing  lead. 

EiiglUh,  Almonds  (blanched)  IJ  ounce;  Oil  of  Almonds  and  White  Windsor  Soap,  of  each, 
1  drachm;  Rose  Water  |  pint.  Make  an  emulsion;  to  the  strained  emulsion  add  a  mixture  of 
Essence  or  Spirit  of  Roses  i  fluidrachm  ;  Alcohol  2i  fluidounees;  and  subsequently  of  Rose  Water 
q.  8.  to  make  the  whole  measure  one  pint;  more  alcohol  is  apt  to  cause  the  separation  of  the  ingre- 
dients. Some  makers  add  a  few  drops  of  oil  of  bergamot,  with  two  or  three  drops  each  of  oil  of 
lavender  and  otto  of  roses,  dissolved  in  the  alcohol. 

Or,  Oil  of  Almonds  and  White  Windsor  Soap,  of  each,  1  ounce;  Salts  of  Tartar  i  drachm ;  Boil- 
ing Water  i  pint.  Triturate,  and  subsequently  agitate  until  perfectly  united.  When  cold,  further 
add  Alcohol  2  fluidounees;  Spirit  of  Roses  a  few  drops ;  Rose  Water  q.  s.  to  make  the  whole  measure 
a  pint. 

French.  Tincture  of  Benzoin  (simple)  *  fluidounce;  Tincture  of  Styrax  i  fluidounce;  Spirit 
of  Roses  1  to  2  fluidrachms;  Alcohol  2i  fluidounees.  Mix,  and  add  gradually,  with  agitation. 
Rose  Water  16J  fluidounees.  Augustin  recommends  the  addition  of  a  little  carbonate  of  potassium 
(say  1  drachm  to  the  pint)  when  it  is  intended  to  be  used  as  a  lotion  in  acne. 

Or,  Tincture  of  Benzoin  (simple)  1  fluidrachm;  Tincture  of  Balsam  of  Peru  20  drops;  Rose 
Water  J  pint.  The  addition  of  an  ounce  of  alcohol,  in  lieu  of  a  like  quantity  of  rose  water,  im- 
proves it. 

German.     Dilute  solution  of  Diacetate  of  Lead,  J  fluidounce;   Lavender  Water  2  fluidrachms; 
Alcohol  24  fluidounees;  Rose  Water  J  of  a  pint.     Mix  and  agitate. 
16 
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(or  an  equivalent  quantity  of  the  flowers  preserved  while  fresh  with  common  salt)  ; 
Water  two  gallons  [Imperial  measure].  Distil  one  gallon  [Imp.  meas,]."  Br. 

Elder  flowers  yield  very  little  oil  upon  distillation  ;  and,  if  the  water  be  needed,  it 
may  be  best  prepared  from  the  flowers.  Mr.  Haselden  prefers  the  salted  flowers  to 
the  fresh,  for  the  reason  stated  under  Rose  Water.  The  preparation  is  little  used 
in  this  country. 

ARECA.  Br.     Areca  Nut. 

(A-RE'CA.) 
Semen  Arecae,  Betel  Nut,  E.;  Noix  d'Arcc,  Fi-.;  Arekanlisse,  Betelniisse,  G. 
This  drug  is  rarely  used  in  this  country,  although  officinal  in  the  British  Phar- 
macopoeia.    For  an  account  of  its  physical  and  medical  properties,  see  Part  II. 

ARGENTUM.     Silver. 

Ag;  108.  (AK-^EN'TUM.)  Agj  108. 

"  Argentum  Purificatum.  Refined  Silver.     Pure  metallic  silver."  Br. 

Argent  rafRne,  Argent,  Fr.;  Silber,  Raffinirtes  Silber,  G.;  Argento,  It.;  Plata,  Sp. 

Silver  is  occasionally  found  in  the  metallic  state,  sometimes  crystallized,  at  other 
times  combined  with  gold,  antimony,  arsenic,  or  mercury ;  but  usually  it  occurs  in 
the  state  of  sulphide,  either  pure  or  mixed  with  other  sulphides,  as  those  of  copper, 
lead,  and  antimony.     It  is  sometimes  found  as  a  chloride. 

The  most  productive  mines  of  silver  are  found  on  this  continent,  being  those  of 
Mexico  and  Peru,  and  our  own  Rocky  Mountain  territories ;  the  richest  in  Europe 
are  those  of  Norway,  Hungary,  and  Transylvania.  Mines  have  been  opened  and 
profitably  worked  in  California  and  Nevada,  but  at  present  it  is  chiefly  Colorado  and 
Idaho  which  furnish  the  great  bulk  of  the  American  silver  production.  Arizona 
and  New  Mexico  are  said  also  to  contain  very  rich  silver  deposits  which  are  now  being 
developed.  Tlie  principal  ore  is  the  sulphide.  The  mineral  containing  silver,  which 
is  most  disseminated,  is  argentiferous  galena,  which  is  sulphide  of  lead,  containing  a 
little  sulphide  of  silver.  Argentiferous  galena  exists  in  several  localities  in  the 
United  States.  A  mine  of  silver  was  opened,  about  the  year  1841,  in  Davidson 
County,  N.  C.  The  ore  is  an  argentiferous  carbonate  of  lead,  yielding  about  one- 
third  of  its  weight  of  lead,  from  which  from  100  to  400  ounces  of  silver  are  extracted 
per  ton.  (Eckfeldt  and  Du  Bais,  31<inual  of  Coins.)  Native  silver  is  associated, 
in  small  quantities,  with  the  native  copper  of  the  Lake  Superior  region  ;  and  a  little 
of  it  has  come  into  the  market.  The  two  metals,  though  more  or  less  mixed,  are 
yet  quite  distinct,  never  being  alloyed  to  any  considerable  extent,  showing  conclusively 
that  the  deposits  have  not  undergone  igneous  fusion  at  any  time,  but  that  the  metals 
have  deposited  from  solution. 

Extraction.  Silver  is  extracted  from  its  ores  by  two  principal  processes,  amalga- 
mation and  cupellation.  At  Freiberg,  in  Saxony,  the  ore,  which  is  principally  the 
sulphide,  is  mixed  with  a  tenth  of  chloride  of  sodium,  and  roasted  in  a  reverberatory 
furnace.  As  fast  as  the  sulphide  is  oxidized  to  sulphate,  this  reacts  with  the  sodium 
chloride,  forming  silver  chloride  and  sodium  sulphate.  The  roasted  mass  is  then 
•  reduced  to  very  fine  powder,  mixed  with  half  its  weight  of  mercury,  one-third  of  its 
weight  of  water,  and  about  a  seventeenth  of  iron  in  flat  pieces,  and  subjected,  for 
sixteen  or  eighteen  hours,  to  constant  agitation  in  barrels  turned  by  machinery.  The 
chlorine  combines  with  the  iron,  and  remains  in  solution  as  chloride  of  iron ;  while 
the  reduced  silver  forms  an  amalgam  with  the  mercury.  The  amalgam  is  then  sub- 
jected to  pressure  in  leathern  bags,  through  the  pores  of  which  the  excess  of  mercury 
passes,  a  solid  amalgam  being  left  behind.  This  is  then  subjected  to  heat  in  a  dis- 
tillatory apparatus,  by  means  of  which  the  mercury  is  separated  from  the  silver, 
which  IS  left  in  a  porous  mass.  In  Peru  and  Mexico  the  process  is  similar  to  that 
above  given,  common  salt  and  mercury  being  used ;  but  slacked  lime  and  sulphide 
of  iron  are  also  employed,  with  an  efi'ect  which  is  not  very  obvious. 

When  argentiferous  galenas  are  worked  for  the  silver  they  contain,  they  are  first 
reduced,  and  the  argentiferous  lead  obtained  is  fused  on  a  large,  oval,  shallow  vessel 
called  a  test,  and  exposed  to  the  blast  of  a  bellows,  whereby  the  lead  is  oxidized,  half 
vitrified,  and  driven  ofi"  the  test  in  scales,  in  the  form  of  litharge.     The  operation 
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being  continued  on  successive  portions  of  argentiferous  lead,  the  whole  of  the  lead  is 
separated,  and  the  silver,  not  being  oxidizable,  accumulates  on  the  test  as  a  brilliant 
fused  mass,  until  its  amount  is  sufficient  to  be  removed.  The  time  required  for  the 
separation  is  much  abridged  by  the  process  of  Mr.  Pattinson,  of  Newcastle,  England. 
This  consists  in  allowing  the  melted  alloy  to  cool  slowly,  and  separating  the  crystals 
which  first  form,  consisting  mainly  of  lead,  by  means  of  a  perforated  ladle.  The 
residue  is  a  very  fusible  alloy  of  lead  and  silver,  in  which  the  latter  metal  is  in  large 
proportion,  and  from  which  it  can  be  easily  separated  by  cupellation  or  other  means. 
(^Brande  and  Taylor?) 

Properties.  Silver  is  a  white  metal,  very  brilliant,  tenacious,  malleable,  and 
ductile.  In  malleability  and  ductility,  it  is  inferior  only  to  gold.  It  is  harder  than 
gold,  but  softer  than  copper.  Its  atomic  weight  is  108,  symbol  Ag,  and  sp.  gr.  from 
10-4  to  10-5.  It  forms  but  one  well-characterized  oxide.  Exposed  to  a  full  red 
heat,  it  enters  into  fusion,  and  exhibits  a  brilliant  appearance.  It  is  not  oxidized  in 
the  air,  but  contracts  a  superficial  tarnish  of  sulphide  of  silver  by  the  action  of  sul- 
phuretted hydrogen  in  the  atmosphere;  from  which  it  may  be  freed  by  washing  it 
with  a  strong  solution  of  cyanide  of  potassium,  and,  as  soon  as  it  becomes  bright, 
washing  it  with  water  and  drying  it.  {Cliem.  News,  1866,  p.  12.)  It  is  entirely 
soluble  in  diluted  nitric  acid.  If  any  gold  be  present,  it  will  remain  undissolved  as 
a  dark-colored  powder.  From  the  nitric  solution,  the  whole  of  the  silver  may  be 
thrown  down  by  chloride  of  sodium,  as  a  white  precipitate  of  chloride  of  silver, 
characterized  by  being  completely  soluble  in  ammonia.  If  the  remaining  solution 
contain  copper  or  lead,  it  will  be  precipitated  or  discolored  by  sulphuretted  hydrogen. 
"  The  solution,  deprived  of  silver  by  means  of  chloride  of  sodium,  and  filtered,  is  not 
colored,  or  hut  sliyhdy  so,  and  is  not  precipitated  by  hydrosulphuric  acid."  U.  S. 
1870.  '•  If  ammonia  be  added  in  excess  to  a  solution  of  the  metal  in  nitric  acid, 
the  resulting  fluid  exhibits  neither  color  nor  turbidity"'  {Br.)  ;  proving  the  absence 
of  copper,  lead,  and  other  metals. 

Off.  Prep.  Argenti  Nitras,  Argenti  Nitras  Dilutus,  Argenti  Nitras  Fusus;  Argenti 
Cyanidum,  Argenti  lodidum,  Argenti  Oxidum.   U.S. 

ARGENTI  CYANIDUM.   U.S.     Cyanide  of  Silver. 

AgC>';133'T.  {AR-r,EX'Ti  CY-aX'I-dCm.)  Ag  Ci  X;  1337. 

Cyanuret  of  Silver:  Argentum  Cyanatum  ;  Cyanure  d'Argent,  />.,-  Cyansilber,  G. 

A  process  for  preparing  this  salt  is  no  longer  officinal.  Below  will  be  found  that 
of  the  U.  S.  P.  1870.* 

In  the  process  of  1870  all  the  silver  contained  in  a  given  weight  of  nitrate  of 
silver,  placed  in  a  receiver  iu  solution,  is  converted  into  cyanide  by  hydrocyanic  acid, 
produced  from  ferrocyanide  of  potassium  by  .the  action  of  sulphuric  acid,  AgNO,  -f- 
HCN  =  HNO,  +  Ag.CX.  The  materials  in  the  retort  are  sufficient  to  produce  a 
little  more  hydrocyanic  acid  than  is  necessary  to  convert  the  whole  of  the  silver  in 
the  receiver  into  cyanide ;  so  that  the  complete  decomposition  of  the  nitrate  of 
silver  is  insured.  Cyanide  of  silver  should  be  kept  in  dark  amber-colored  vials, 
protected  from  light. 

According  to  Messrs.  Glassford  and  Napier,  the  best  way  of  obtaining  cyanide  of 
silver  is  to  add  cyanide  of  potassium  to  a  solution  of  nitrate  of  silver  so  long  as  a 
precipitate  is  formed. 

Properties.  Cyanide  of  silver  is  "  a  white  powder,  permanent  in  dry  air,  but 
gradually  turning  brown  by  exposure  to  light,  odorless  and  tasteless,  and  insoluble 
in  water  and  in  alcohol.  Insoluble  in  cold,  but  soluble  in  boiling  nitric  acid,  with 
evolution  of  hydrocyanic  acid  ;  also  soluble  in  water  of  ammonia  and  in  solution 

*  "  Take  of  Nitrate  of  Silver,  Ferrocyanide  of  Potasstam,  each,  two  troyounets;  Salphnric  Acid 
a  troymnce  and  a  hnlf;  Distilled  Water  a  tti ficient  quantity.  Dissolve  the  Nitrate  of  Silver  in  » 
pint  of  Distilled  Water,  and  pour  the  solution  into  a  tubulated  glass  receiver.  Dissolve  the  Fer- 
rocyanide of  Potassium  in  ten  fluidounces  of  Distilled  Water,  and  pour  the  solution  into  a  tabu- 
lated retort,  previously  adapted  to  the  receiver.  Having  mixed  the  Sulphuric  Acid  with  four  fluid- 
ounces  of  Distille.l  Water,  add  the  mixture  to  the  solution  in  the  retort,  and  distil,  by  means  of  a 
sand-bath,  with  a  moderate  heat,  until  six  fluidounces  have  passed  over,  or  until  the  distillate  no 
longer  produces  a  precipitate  in  the  receiver.  Lastly,  wash  the  precipitate  with  Distilled  Water, 
and  dry  it,"    U.  S.  1870. 
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of  hyposulphite  of  sodium.    When  strongly  heated,  the  salt  fuses,  gives  off  cyanogen 
gas,  and,  on  ignition,  metallic  silver  is  left  behind."    U.  S. 

Its  best  solvent  is  cyanide  of  potassium.     It  has  no  medical  uses. 

Off.  Prep.  Acidum  Hydrocyanicum  Dilutum,  U.  S. 

ARGENTI  lODIDUM.   U.S.     Iodide  of  Silver. 

Agl;234«3.  (AR-5£N'Ti  I-Od'i-DUM.)  Ag  I;  234-3. 

This  is  a  new  officinal  salt,  which  may  be  readily  prepared  by  adding  a  solution 
of  iodide  of  potassium  to  one  of  nitrate  of  silver,  and  washing  and  drying  the  pre- 
cipitate, which  should  be  kept  in  dark  amber-colored  vials,  protected  from  light. 

According  to  the  experiments  of  M.  Fizeau,  it  has  the  remarkable  property  of 
contracting  with  heat  and  expanding  with  cold,  differing  in  this  respect  from  the 
chlorides  and  bromides  of  the  same  metal,  and  the  iodides  of  other  metals.  (Journ. 
de  Pharm.,  1867,  p.  435.)  This  appears,  however,  to  be  only  a  partial  truth,  the 
iodide  having  three  allotropic  forms  and  a  point  of  maximum  density  at  about  110° 
C.  (240-8°  F.).  See  paper  by  G.  F.  Rodwell,  in  Chem.  News,  xx.  288 ;  xxi.  14. 
The  Pharmacopoeia  describes  it  as  "  a  heavy,  amorphous,  light  yellowish  powder, 
unaltered  by  light  if  pure,  but  generally  becoming  somewhat  greenish  yellow, 
without  odor  and  taste,  and  insoluble  in  water,  alcohol,  diluted  acids,  or  in  solution 
of  carbonate  of  ammonium.  Soluble  in  about  2500  parts  of  stronger  water  of  am- 
monia. When  heated  to  about  400°  C.  (752°  F.),  it  melts  to  a  dark  red  liquid, 
which,  on  cooling,  congeals  to  a  soft,  yellow,  slightly  translucent  mass.  When 
mixed  with  water  of  ammonia,  it  turns  white,  but  regains  its  yellowish  color  by 
washing  with  water.  It  is  dissolved  by  an  aqueous  solution  of  cyanide  of  pota.s- 
sium,  and  the  resulting  solution  yields  a  black  precipitate  with  hydrosulphuric  acid 
or  sulphide  of  ammonium.  If  a  small  quantity  of  chlorine  water  be  agitated  with 
an  excess  of  the  salt,  the  filtrate  acquires  a  dark  blue  color  on  the  addition  of  gela- 
tinized starch.  If  the  salt  be  boiled  with  test-solution  of  carbonate  of  ammonium 
previously  diluted  with  an  equal  volume  of  water,  the  resulting  filtrate,  on  being 
supersaturated  with  nitric  acid,  should  not  be  rendered  more  than  faintly  opalescent 
(abs.  of  chloride)."    [/.  S. 

Medical  Properties.  It  possesses  the  general  medical  properties  of  nitrate  of 
silver,  and  Dr.  Charles  Patterson,  of  Dublin,  states  that  it  may  be  used  without 
any  danger  of  producing  discoloration  of  the  skin,  but  in  this  he  is  probably  incor- 
rect. Dr.  Patterson  found  it  generally  successful  in  curing  the  stomach  affections 
of  the  Irish  peasantry,  in  the  treatment  of  which  nitrate  of  silver  had  previously 
proved  useful.  He  succeeded  with  it  in  curing  several  cases  of  hooping-cough 
in  a  short  time,  and  in  greatly  relieving  a  case  of  dysmenorrhoea  of  three  years* 
standing.  Its  effects  in  epilepsy  were  least  satisfactory.  The  dose  is  one  or  two 
grains  (-OeS-'lS  Gm.),  three  times  a  day,  given  in  the  form  of  pill ;  for  children, 
from  the  eighth  to  the  fourth  of  a  grain  (008-016  Gm.),  according  to  the  age. 

ARGENTI  NITRAS.  U.S,Br.    Nitrate  of  Silver. 

AgN03;169'7.  (AR-5EN'Ti  Ni'TRAS.)  Ag  0,  NO5;  169-7. 

Argentuoi  Nitricum  Crystallisatum,  P.G.;  Azotas  (Nitras)  Argenticus;  Azotate  d'Argent,  Nitre 
lunnire,  Fr.;  Salpetersaures  Silberoxyd,  Silbersalpeter,  G. 

The  U.  S.  Pharmacopoeia  does  not  give  a  process  for  making  this  salt.*  The 
British  process  is  as  follows.     "  Take  of  Refined  Silver  three  ounces  [avoirdupois]  ; 

*  The  U.  S.  Pharmacopoeia,  1870,  gave  the  following.  "  Take  of  Silver,  in  small  pieces,  two 
troj/ouiices ;  Nitric  Acid  two  troyounces  and  a  half ;  Distilled  AVater  a  sufficient  quantity.  Mix  the 
Acid  with  a  fluidounce  of  Distilled  Water  in  a  porcelain  capsule,  add  the  Silver  to  the  mixture, 
cover  it  with  an  inverted  glass  funnel,  resting  within  the  edge  of  the  capsule,  and  apply  a  gentle 
heat  until  the  metal  is  dissolved,  and  red  vapors  cease  to  be  produced;  then  remove  the  funnel, 
and,  increasing  the  heat,  evaporate  the  solution  to  dryness.  Melt  the  dry  mass,  and  continue  the 
•  heat,  stirring  constantly  with  a  glass  rod,  until  free  nitric  acid  is  entirely  dissipated.  Dissolve  the 
melted  salt,  when  cold,  in  six  fluidounces  of  Distilled  Water,  allow  the  insoluble  matter  to  sub- 
side, and  decant  the  clear  solution.  Mix  the  residue  with  a  fluidounce  of  Distilled  Water,  filter 
through  paper,  and,  having  added  the  filtrate  to  the  decanted  solution,  evaporate  the  liquid  until 
a  pellicle  liegins  to  form,  and  set  it  aside  in  a  warm  place  to  crystallize.  Lastly,  drain  the  crystals 
in  a  glass  funnel  until  dry,  and  preserve  them  in  a  well-stopped  bottle.  By  evaporating  the  mothcr- 
■water,  more  crj-stals  may  be  obtained."   U.  S. 
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Nitric  Acid  two  and  ahalfjluidounces  [Imperial  measure] ;  Distilled  Vf-dter  Jive jliu'd- 
ouHces  [Imp.  meas.].  Add  the  Nitric  Acid  and  the  Water  to  the  Silver  in  a  flask, 
and  apply  a  gentle  heat  till  the  metal  is  dissolved.  Decant  the  clear  liquor  from  any 
black  powder  which  may  be  present,  into  a  porcelain  dish,  evaporate,  and  set  aside 
to  crystallize  ;  pour  off  the  clear  liquor,  and  again  evaporate  and  crystallize.  Let  the 
crystals  drain  in  a  glass  funnel,  and  dry  them  by  exposure  to  the  air,  carefully  avoid- 
ing the  contact  of  all  organic  substances.  Nitrate  of  Silver  must  be  preserved  in 
bottles  furnished  with  accurately  ground  stoppers."  Br. 

The  two  formulas  are  essentially  the  same ;  but  that  of  the  U.  S.  Pharmacopoeia. 
1870,  is  more  detailed  and  precise,  with  two  peculiarities  which  deserve  notice.  One 
of  these  is  the  direction  to  cover  the  materials  in  the  capsule,  during  the  continuance 
of  the  reaction,  with  a  glass  funnel.  This  is  in  order  to  economize  the  nitric  acid, 
a  portion  of  which  rises  in  vapor,  and,  being  condensed  on  the  inner  surface  of  the 
funnel,  falls  again  into  the  capsule.  The  second  peculiarity  is  the  fusion  of  the  salt 
before  being  dissolved.  This  would,  from  the  phraseology  of  the  directions,  appear 
to  have  been  intended  to  get  rid  of  any  uncombined  nitric  acid  which  might  remain 
in  the  dry  salt.  But  the  effect  is  to  decompose  any  nitrate  of  copper  that  might 
have  been  derived  from  the  silver,  which,  if  coin  be  employed,  always  contains  copper. 
The  heat  decomposes  the  nitrate  of  copper,  and  the  comparatively  insoluble  oxide 
is  formed,  which  remains  on  the  filter  when  the  mass  is  subsequently  dissolved  in  water 
and  filtered,  the  nitrate  of  silver  not  being  decomposed  by  the  heat  used. 

During  the  solution  of  silver  in  nitric  acid,  part  of  the  acid  is  decomposed  and  nitric 
Dxide  is  given  off,  which  becomes  red  by  contact  with  the  atmosphere,  and  the  oxygen 
oxidizes  the  silver.  This  b  taken  up  by  the  remainder  of  the  acid,  and  produces 
nitrate  of  silver  in  solution,  which,  by  due  evaporation,  furnishes  crystals  of  the  salt. 
The  silver  should  be  pure,  and  the  acid  diluted  for  the  purpose  of  promoting  its  action. 
If  the  silver  contain  copper,  the  solution  will  have  a  greenish  tint,  not  disappearing 
on  the  application  of  heat ;  and  if  a  minute  portion  of  gold  be  present,  it  will  be 
left  undissolved  as  a  black  powder.  The  acid  also  should  be  pure.  The  commer- 
cial nitric  acid,  as  it  frequently  contains  both  hydrochloric  and  sulphuric  acids,  should 
never  be  used.  The  hydrochloric  acid  gives  rise  to  an  insoluble  chloride,  and  the 
sulphuric,  to  the  sparingly  .=oluble  sulphate  of  silver.* 

Properties.  Nitrate  of  silver  is  in  ••  colorless,  transparent,  tabular,  rhombic  crys- 
tals, becoming  gray  or  grayish  black  on  exposure  to  light  in  presence  of  organic 
matter,  odorless,  having  a  bitter,  caustic  and  strongly  metallic  taste  and  a  neutral 
reaction.  Soluble  in  0-8  part  of  water  and  in  26  parts  of  alcohol  at  15°  C.  (59** 
F.),  in  0*1  part  of  boiling  water  and  in  5  parts  of  boiling  alcohol.  When  heated 
to  about  200°  C.  (392°  F.),  the  salt  fuses  to  a  faintly  yellow  liquid,  which,  on  cool- 
ing, congeals  to  a  purely  white,  crystalline  mass.  At  a  higher  temperature  the  salt 
is  gradualK'  decomposed,  with  evolution  of  nitrous  vapors.  It  should  be  kept  in  dark 
amber-colored  vials  protected  from  the  light."  U.  S.  The  solution  stains  the  skin 
of  an  indelible  black  color,  and  is  itself  discolored  by  the  most  minute  portion  of  or- 
ganic matter,  for  which  it  forms  a  delicate  test.  The  affinity  of  this  salt  for  ani- 
mal matter  is  evinced  by  its  forming  definite  compounds  with  albumen  and  fibrin. 
The  solution  also  stains  linen  and  muslin  in  a  similar  manner ;  and  hence  its  use 
in  making  the  so-called  indelible  ink.  To  remove  these  stains,  Mr.  W.  B.  Herapath 
advises  to  let  fall  on  the  moistened  spots  a  few  drops  of  tincture  of  iodine,  which 
converts  the  silver  into  iodide  of  silver.  The  iodide  is  then  dissolved  by  a  solu- 
tion of  hyposulphite  of  sodium,  made  with  half  a  drachm  to  a  fluidounce  of  water, 
or  by  a  moderately  dilute  solution  of  caustic  potassa,  and  the  spots  are  washed  out 
with  warm  water.  They  are  taken  out  also  by  a  solution  of  two  and  a  half  drachms 
of  cyanide  of  potassium,  and  fifleen  grains  of  iodine,  in  three  fluidounces  of  water. 

*  It  is  desirable  that  pure  silrcr,  free  from  copper,  should  be  used  in  this  procesa.  As  silrer 
coin  always  contains  copper,  it  should  be  purified  before  being  employed.  For  this  purpose,  ac- 
cording to  the  method  of  M.  Lienau.  it  should  be  dissolved  in  nitric  acid,  and  the  solution  pre- 
cipitated by  chlorine  water,  which  throws  down  the  silver  only  in  the  form  of  chloride.  The 
precipitate  is  to  be  well  washed  with  chlorine  water,  then  dissolved  in  solution  of  ammonia,  and 
precipitated  by  clean  copper  wire.  The  silver  is  deposited  as  a  black  powder,  which,  when  washed 
with  solution  of  ammonia,  is  perfectly  pore.   (See  A.  J.  P.,  1S62,  p.  368.) 


246  Argenii  Nitras.  part  i. 

Stains  on  the  skin  may  be  removed  by  the  same  reagents.  Dr.  H.  Kraetzer  recom- 
mends instead  of  potassium  cyanide,  a  solution  of  10  parts  sal  ammoniac  and  10  parts 
corrosive  sublimate  in  100  parts  of  water,  with  which  the  stains  are  said  to  be  re- 
moved readily  from  the  hands,  and  from  linen,  wool,  and  cotton  without  injuring  the 
fabric.  (^Archiv  d.  Pharm.,  1880,  p.  52.)  Nitrate  of  silver  is  incompatible  with  almost 
all  spring  and  river  water,  on  account  of  a  little  common  salt  usually  contained  in  it ; 
with  soluble  chlorides ;  with  sulphuric,  hydrosulphuric,  hydrochloric,  and  tartaric 
acids,  and  their  salts  ;  with  the  alkalies  and  their  carbonates  ;  with  lime-water;  and 
with  astringent  infusions.  It  is  sometimes  improperly  prescribed  in  pill  with  tannic 
acid,  by  which  it  is  decomposed.  Nitrate  of  silver  is  an  anhydrous  salt,  consisting 
of  one  atom  of  silver,  108,  combined  with  the  monatomic  group  NO3,  62,  character- 
istic of  nitric  acid,  =  170. 

Impurities  and  Tests.  Hydrochloric  acid  or  a  solution  of  chloride  of  sodium, 
added  in  excess  to  one  of  nitrate  of  silver,  should  throw  down  the  whole  of  the  silver 
as  a  white  curdy  precipitate  darkening  on  exposure  to  light,  and  nothing  besides. 
This  precipitate  should  be  entirely  soluble  in  ammonia.  If  not  so,  the  insoluble  part 
is  probably  chloride  of  lead.  If  the  supernatant  liquid,  after  the  removal  of  the  pre- 
cipitate, bo  discolored  or  precipitated  by  sulphuretted  hydrogen,  the  fact  shows  the 
presence  of  metallic  matter,  which  is  probably  copper  or  some  remains  of  lead,  or 
both.  The  solution,  after  precipitation  by  hydrochloric  acid  and  filtration,  should  leave 
no  residue  when  evaporated.  A  piece  of  the  salt,  heated  on  charcoal  by  the  blow- 
pipe, melts,  deflagrates,  and  leaves  behind  a  whitish  metallic  coating.  After  all,  the 
best  sign  of  the  purity  of  nitrate  of  silver  is  the  characteristic  appearance  of  the 
crystals.  An  aqueous  solution  of  the  salt  yields  with  hydrochloric  acid  a  white 
precipitate  of  silver  chloride,  soluble  in  ammonia.  "  If  all  the  silver  has  been  pre- 
cipitated with  hydrochloric  acid,  and  the  filtrate  is  evaporated  to  dryness,  no  fixed 
residue  should  be  left  (abs.  of  foreign  metallic  impurities).  1  Gm.  Nitrate  of  Silver, 
when  completely  precipitated  by  hydrochloric  acid,  should  yield  0-84  Gm.  of  dry 
chloride  of  silver."  U.  S. 

Medical  Properties  and  Uses.  When  nitrate  of  silver  in  a  pure  state  is 
brought  in  contact  with  a  living  tissue,  it  acts  as  an  escharotic.  Owing  to  the  for- 
mation of  a  dense  film  of  coagulated  albumen,  the  depth  of  its  action  is  very  limited  ; 
the  albuminous  coating  is  at  first  white,  but  soon  becomes  blackish  owing  to  the  re- 
duction of  the  silver.  The  solution  of  the  salt  is,  if  not  too  strong,  a  local  stimu- 
lant and  astringent,  and  is  very  largely  employed  (grs.  xx  to  fji)  in  ordinary  angina, 
or  more  concentrated  (grs.  xxx  to  fgi)  in  diphtheria,  and  is  also  used  in  inflamma- 
tions of  the  urethral  and  conjunctival  mucous  membranes  ;  for  the  latter  purpose  the 
strength  should  usually  not  exceed  one  or  two  grains  to  the  ounce.  As  a  counter- 
irritant,  stimulant,  and  alterative,  or  an  escharotic  in  various  external  ulcerations, 
morbid  growths,  etc.,  nitrate  of  silver  finds  a  very  wide  use.  It  is  largely  employed, 
also,  internally  in  inflammations  and  ulcerations  of  the  alimentary  tract,  such  as  sub- 
acute gastritis,  pyrosis,  ulcer  of  the  stomach,  chronic  diarrhoea,  catarrh  of  the  gall 
ducts,  etc.  In  all  stomachic  diseases  it  should  be  given  half  an  hour  before  eating, 
80  as  to  reach  as  thoroughly  as  possible  the  gastric  mucous  membrane.  Dr.  Boudin, 
of  Marseilles,  employed  it  in  typhoid  fever,  and  Prof.  Wm.  Pepper  has  followed  the 
practice  with  asserted  brilliant  results.  As  it  has  been  found  in  all  the  tissues  of  the 
body,  it  is  undoubtedly  absorbed.  It  is  soluble  in  peptones,  and  is  probably  so  taken 
up,  although  some  believe  that  it  is  converted  in  the  stomach  into  a  soluble  double 
chloride  with  sodium  or  potassium.  It  is  never  used  in  practical  medicine  to  pro- 
duce an  acute  impression  on  the  general  system,  but  for  general  efi'ects  solely  as  a 
slowly  acting  alterative  in  certain  nervous  afi'ections,  especially  epilepsy  and  chronic 
spinal  inflammation,  such  as  locomotor  ataxia,  spasmodic  tabes,  tabes  dorsalis,  etc.  The 
occasional  production  of  a  slate-colored  discoloration  of  the  skin  is  a  great  drawback 
to  the  long-continued  use  of  the  nitrate,  but  it  probably  never  occurs  under  a  course 
of  the  remedy  of  less  than  two  months.  It  affects  also  the  mucous  membrane,  and, 
according  to  Dr.  Branson  (confirmed  by  Dr.  Wm.  Pepper),  an  indication  of  the  ap- 
proach of  discoloration  is  furnished  by  the  occurrence  of  a  dark  blue  line  on  the  edges 
of  the  gums,  very  similar  to  that  produced  by  lead,  but  somewhat  darker.    When  one© 
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produced,  the  discoloration  seems  to  be  permanent,  although  Dr.  L.  P.  Yandell  has 
reported  two  cases  in  which  the  discoloration  of  the  skin  disappeared  during  a  course 
of  iodide  of  potassium  for  syphilitic  disease.  {K.  R.,  July,  1873.) 

The  dose  of  nitrate  of  silver  (crystals)  h  the  fourth  of  a  grain  (0-016  Gm.), 
gradually  increased  to  half  a  grain  (0-03  Gm.),  three  times  a  day.  For  internal 
exhibition,  the  physician  should  always  prescribe  the  crystals,  and  never  direct  the 
fused  nitrate,  which  may  not  be  pure.  Nitrate  of  silver  should  always  be  given  in 
pill,  as  the  solution  is  decomposed  by  the  liquids  of  the  mouth.  In  the  treatment 
of  epilepsy,  Dr.  Powell  recommends  the  exhibition  at  first  of  grain  (0-065  Gm.) 
doses,  to  be  gradually  increased  to  six  grains  (0-4  Gm.),  three  times  a  day.  Its 
efiects  vary  very  much,  owing  no  doubt  to  the  salt  being  more  or  less  decomposed 
by  the  substances  used  in  preparing  it  in  pill,  or  with  which  it  comes  in  contact 
in  the  stomach.  It  should  not  be  made  up  into  pill  with  crumb  of  bread,  as  tins 
contains  common  salt,  but  with  some  vegetable  powder  and  mucilage,  preferably 
powdered  sugar  of  milk  with  an  excipient  of  glucose.  But,  as  all  organic  substances 
decompose  it  more  or  less,  M.  Vee  proposes  the  use  of  inorganic  matter,  such  as 
nitre,  or  preferably  pure  silica  obtained  by  precipitating  one  of  the  silicates  by  an 
acid,  and  washing  it.  The  least  possible  proportion  of  tragacanth  may  be  used  to 
give  adhesiveness  to  the  mass.  (Journ.  de  Pharvi.,  Mai,  1864,  p.  408.)  In  view  of 
the  fact  that  chloride  of  sodium  is  used  with  food,  and  exists,  together  with  phos- 
phates, in  the  secretions,  and  that  free  hydrochloric  acid  and  albuminous  fluids  are 
present  in  the  stomach,  it  is  almost  certain  that,  sooner  or  later,  the  whole  of  the 
nitrate  of  silver  will  be  converted  into  the  chloride,  phosphate,  and  albuminate,  com- 
pounds far  less  active  than  the  original  salt.  The  experiments  of  Keller,  who  an- 
alyzed the  ffeces  of  patients  under  the  use  of  this  salt,  confirm  this  view.  Such 
being  the  inevitable  result  when  the  nitrate  is  given,  the  question  arises  how  far  it 
would  be  expedient  to  anticipate  the  change,  and  give  the  silver  as  a  chloride  ready 
formed.  Dr.  Geo.  B.  Wood  tried  the  chloride  in  large  doses,  in  two  cases  of  epilepsy, 
but  without  advantage.  According  to  Mialhe,  nitrate  of  silver  upon  entering  the 
stomach  is  converted  into  a  soluble  and  readily  absorbable  double  chloride,  by  com- 
bining with  chloride  of  sodium  or  of  potassium. 

When  ingested  in  suflicient  dose,  nitrate  of  silver  is  a  violent  poison,  and  has 
several  times  cau.sed  death.  The  symptoms  are  those  of  toxic  gastro-enteritis,  with 
marked  constitutional  disturbance,  especially  coma,  convulsions,  paralysis,  and  pro- 
found alteration  of  the  respiration.  The  treatment  of  the  poisoning  resolves  itself 
into  the  use  of  the  antidotes  (common  salt,  soap,  alkalies),  and  the  meeting  of  symp- 
toms as  they  arise. 

Off.  Prep.  Argenti  Cyanidum,  U.S.;  Argenti  Nitras  Dilutus;  Argenti  Nitras 
Fusus,  U.S. 

ARGENTI  NITRAS  DILUTUS.   U.  S.     Diluted  Nitrate  of  SUver. 

(AB-9EN'Ti  XI'TRXS  DI-LU'TUS.) 

"  Nitrate  of  Silver,  ^/>y  parts  ;  Nitrate  of  Potassium,  fifty  partSy  To  make  one 
hundred  parts.  Melt  the  salts  together  in  a  porcelain  crucible,  at  as  low  a  temper- 
ature as  possible,  stirring  the  melted  mass  well  until  it  flows  smoothly.  Then  cast 
it  in  suitable  moulds.  Keep  the  product  in  dark  amber-colored  vials,  protected  from 
light."  US. 

This  is  a  new  officinal  preparation.  Its  introduction  grew  out  of  the  frequent 
demand  for  a  fused  nitrate  of  silver,  which  would  not  be  so  severe  in  its  action  as 
the  pure  article.  The  manufacturers  have  been  in  the  way  of  furnishing  for  many 
years  a  "  Xo.  2  Lunar  Caustic"  which  contains  67  per  cent,  of  pure  nitrate  of  sil- 
ver; the  officinal  diluted  nitrate  contains  50  per  cent,  of  lunar  caustic. 

Properties.  Diluted  nitrate  of  silver  is  officinally  described  as  "  a  white,  hard 
solid,  generally  in  form  of  pencils  or  cones  of  a  finely  granular  fracture,  becoming 
gray  or  grayish  black  on  exposure  to  light  in  presence  of  organic  matter,  odorless, 
having  a  caustic,  metallic  taste,  and  a  neutral  reaction.  Each  of  its  constituents 
retains  the  solubility  in  water  and  in  alcohol  mentioned  respectively  under  Argenti 
Nitras  and  Potassii  Nitras.     An  aqueous  solution  of  2  Gm.  of  Diluted  Nitrate  of 
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Silver,  acidulated  with  nitric  acid,  when  completely  precipitated  by  hydrochloric  acid, 
should  yield  not  less  than  OS-i  Gm.  of  dry  chloride  of  silver.  The  filtrate,  sep- 
arated from  the  precipitate,  when  evaporated  to  dryness,  leaves  a  residue  which  is 
completely  soluble  in  water,  and  which  yields  a  white,  crystalline  precipitate  with  a 
concentrated  solution  of  bitartrate  of  sodium."  IT.  S. 

Medical  Properties.  This  preparation  is  only  used  externally.  It  is  similar  in 
its  action  to  the  fused  nitrate,  but  less  energetic. 

ARGENTI  NITRAS  FUSUS.   U.S.     Moulded  Nitrate  of  Silver. 

(AK-gEN'TI  NI'TRXS  FU'SUS.) 
Argenti  Nitras,  Br.;  Lunar  Caustic;    Lapis  Infernalis,  Argentum  Nitricum  Fnsutn,  P.G./ 
Azotas  (Nitras)  Argenticus  Fusus;  Azotate  d'Argent  fondu,  Pierre  infernale,  Fr.;  Hoilenstcin,  Ge- 
Bchmolzenes  Salpetersaurcs  Silberoxyd,  G.;  Fused  Nitrate  of  Silver. 

"  Nitrate  of  Silver,  one  Jiundred parts  [or  one  ounce  av.]  ;  Hydrochloric  Acid,  four 
parts  [or  sixteen  minims].  Melt  the  Nitrate  of  Silver  in  a  porcelain  capsule,  at  as 
low  a  temperature  as  possible ;  then  add  to  it,  gradually,  the  Hydrochloric  Acid, 
stir  well,  and,  when  nitrous  vapors  cease  to  be  evolved,  pour  the  melted  mass  in  suit- 
able moulds.  Keep  the  product  in  dark  amber-colored  vials,  protected  from  light." 
l/.S. 

"  To  obtain  the  Nitrate  in  rods,  fuse  the  crystals  in  a  capsule  of  platinum  or  thin 
porcelain,  and  pour  the  melted  salt  into  proper  moulds."   Br. 

For  most  purposes  it  is  desirable  to  have  the  nitrate  of  silver  less  brittle  than 
in  its  pure  state.  Prof.  J.  L.  Smith,  of  Louisville,  Ky.,  found  that  this  could  be 
effected  by  adding  a  little  chloride  of  silver,  which  rendered  the  stick  tough,  with- 
out materially  impairing  its  efficiency.  Dr.  Squibb  proposed  to  accomplish  the  ob- 
ject by  adding  40  grains  of  hydrochloric  acid,  with  half  a  fluidounce  of  distilled 
water,  to  two  ounces  of  nitrate  of  silver,  heating  the  mixture  by  means  of  a  sand- 
bath  to  dryness,  and  then  melting  and  casting  into  moulds.  {Proc.  A.  P.  A.,  1858.) 
This  process  has  been  adopted  in  the  present  U.  S.  Pharraacopceia.  In  order  to  keep 
the  sticks  from  becoming  discolored  during  the  casting  process,  it  is  advisable  to  add 
a  diluted  nitric  acid  (1  in  5)  occasionally  to  the  melted  nitrate,  and  carefully  pre- 
vent the  mass  from  becoming  overheated.  Tlie  British  process  is  merely  the  con- 
tinuation of  that  by  which  the  nitrate  is  obtained  in  crystals.  As  the  salt  while 
melting  sinks  into  a  common  crucible,  the  fusion  is  performed  in  one  of  porcelain  or 
platinum,  the  size  of  which  should  be  sufficient  to  hold  five  or  six  times  the  quantity 
of  the  salt  operated  on,  in  order  to  prevent  its  overflowing  in  consequence  of  the 
ebullition.  Sometimes  small  portions  of  the  liquid  are  spirted  out,  and  the  operator 
should  be  on  his  guard  against  this  occurrence.  When  the  mass  flows  like  oil,  it  is 
completely  fused,  and  ready  to  be  poured  into  the  moulds.  These  should  be  warmed, 
but  not  greased,  as  organic  matter  would  thus  be  furnished,  which  would  partially 
decompose  the  fused  salt. 

Properties.  Fused  nitrate  of  silver,  as  prepared  by  the  above  process,  is  in  the 
form  of  hard  brittle  sticks  of  the  size  of  a  goose-quill,  at  first  translucent,  but  quickly 
becoming  gray  or  more  or  less  dark  under  the  influence  of  light,  owing  to  the  re- 
duction of  the  silver,  effected  probably  by  organic  matter  or  sulphuretted  hydrogen 
contained  in  the  atmosphere.  That  the  change  does  not  depend  on  the  sole  action 
of  light  has  been  proved  by  Mr.  Scanlan,  who  finds  that  nitrate  of  silver  in  a  clean 
glass  tube  hermetically  sealed  undergoes  no  change  by  exposure  to  light.  The  sticks 
often  become  dark-colored  and  nearly  black  on  the  surface,  and  when  broken  across, 
exhibit  a  crystalline  fracture  with  a  radiated  surface.  Fused  nitrate  of  silver,  when 
pure,  is  wholly  soluble  in  distilled  water ;  but  even  fair  samples  of  the  fused  salt 
will  not  totally  dissolve,  a  very  scanty  black  powder  being  left  of  reduced  silver, 
arising  probably  from  the  salt  having  been  exposed  to  too  high  a  heat  in  fusion.  Steiu 
{Schiceis.Wochenschrift/UrPharmacie,  6,  lO,  1877)  recommends  a  plan  for  ob- 
taining sticks  of  lunar  caustic  of  special  diameter  or  length  by  taking  a  glass  tube  or 
rod  of  required  outside  diameter,  and  wrapping  around  it  moistened  parchment  paper, 
pasting  the  edges,  tying  the  lower  end,  and  drying.  The  melted  lunar  caustic  is 
poured  iuto  the  paper  mould,  held  upright  in  a  test-tube,  and  allowed  to  cool  by 
standing.     Elastic  crayons  of  nitrate  of  silver  may  be  made  by  taking  a  laminaria 
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tent  ^th  of  an  inch  (-002  mm.)  in  diameter,  dipping  it  into  thick  mucilage,  rolling  in 
finely  powdered  lunar  caustic,  and  drying  it.  (^Pajot.)  Entirely  black  lunar  caustic 
is  sometimes  seen  in  France,  which  contains  about  2  per  cent,  of  nitrate  of  potassium 
and  the  same  quantity  of  black  oxide  of  manganese.  Heller's  caustic  pencils  look 
like  ordinary  lead-pencils,  and  consist  of  long,  thin  sticks  of  lunar  caustic,  encased  ia 
wood  ;  they  may  be  sharpened  like  lead-pencils,  and  the  point  protected  by  a  cap  to 
prevent  injury  when  not  in  use.  "  Soluble,  with  the  exception  of  about  5  per  cent, 
of  chloride  of  silver,  in  0-6  part  of  water  and  in  25  parts  of  alcohol  at  15°  C. 
(59°  F.),  in  0-5  part  of  boiling  water,  and  in  5  parts  of  boiling  alcohol.  It  is  in- 
soluble in  ether.  Whatever  is  left  undissolved  by  water  is  completely  soluble  in 
water  of  ammonia."   U.S. 

Impurities  and  Tests.  Fused  nitrate  of  silver  is  liable  to  contain  free  silver 
from  having  been  exposed  to  too  high  a  heat,  the  nitrates  of  lead  and  copper  from 
the  impurity  of  the  silver  dissolved  in  the  acid,  and  nitrate  of  potassium  from  fraudu- 
lent admixture  or  otherwise.  Free  silver  will  be  left  undissolved  as  a  black  powder, 
after  the  action  of  distilled  water.  A  very  slight  residue  of  this  kind  is  hardly 
avoidable ;  but,  if  there  be  much  free  silver,  it  will  be  shown  by  the  surface  of  a 
fresh  fracture  of  one  of  the  sticks  presenting  an  unusually  dark  gray  color.  (Cfiris- 
iison.}  The  mode  of  detecting  lead  and  copper  is  explained  under  nitrate  of  silver. 
(See  Argenti  Xitras.)  In  order  to  detect  nitrate  of  potassium,  a  solution  of  the 
suspected  salt  should  be  treated  with  hydrochloric  acid  in  excess,  to  remove  silver, 
and  with  sulphuretted  hydrogen,  to  throw  down  other  metals  if  they  happen  to  be 
present.  The  filtered  liquid,  if  the  salt  be  pure,  will  entirely  evaporate  by  heat ;  if 
it  contain  nitrate  of  potassium,  this  will  be  left,  easily  known  by  its  properties  as  a 
nitrate.  This  impurity  sometimes  exists  in  fused  nitrate  of  silver  in  large  amount, 
varying,  according  to  different  statements,  from  10  to  75  per  cent.  According  to 
Dr.  Christison,  it  may  he  suspected  if  the  sticks  present  a  colorless  fracture.  Prof. 
Pollacci  {Journ.  de  Pliarm.,  4e  ser.,  xvii.  160)  states  that  if  nitrate  of  silver,  after 
having  been  heated  in  a  porcelain  cap.«ul6  to  redness  and  cooled,  imparts  an  alkaline 
reaction  to  water,  it  contains  nitre.  The  U.  S.  Pharmacopoeia  gives  the  following 
quantitative  test.  "  A  filtered  aqueous  solution  of  2  Gm.  of  the  salt,  acidulated  with 
nitric  acid,  when  completely  precipitated  by  hydrochloric  acid,  should  yield  1-6  Gm. 
of  dry  chloride  of  silver."  U.  S.  In  the  Br.  Pharmacopoeia  the  following  method 
is  given  for  testing  fused  nitrate  of  silver  for  impurity,  without  determining  its 
nature.  "  Ten  grains  dissolved  in  two  fluidrachms  of  distilled  water  give  with  hy- 
drochloric acid  a  precipitate,  which,  when  washed  and  thoroughly  dried,  weighs 
8-44  grains.  The  filtrate  when  evaporated  by  a  water-bath  leaves  no  residue."  If 
the  weight  of  the  precipitate  be  greater  or  less  than  here  stated,  there  must  be  some 
impurity  in  the  nitrate ;  and  any  non-precipitable  matter,  if  solid  at  the  temperature 
of  the  water-bath,  will  be  left  behind  when  the  filtrate  is  evaporated. 

Medical  Properties.  Fused  nitrate  of  silver  should  be  restricted  to  external 
use.  Externally  applied,  the  fused  nitrate  acts  variously  as  a  stimulant,  vesicant, 
and  escharotic,  and  may  be  employed  either  dissolved  in  water,  or  in  the  solid  state. 
A  drachm  of  the  fused  salt,  dissolved  in  a  fluidounce  of  water,  forms  an  escharotic 
solution,  which  may  often  be  resorted  to  with  advantage.  But  fused  nitrate  of 
silver  is  most  frequently  employed  in  the  solid  state ;  and,  as  it  is  not  deliquescent 
nor  apt  to  spread,  it  forms  the  most  manageable  caustic  that  can  be  used.  When 
thus  employed,  it  is  useful  to  coat  the  caustic,  as  recommended  by  M.  Dumeril,  by 
dipping  it  into  melted  engravers'  sealing-wax,  which  strengthens  the  stick,  protects 
it  from  change,  prevents  it  from  staining  the  fingers,  and  affords  facilities  for  limit- 
ing the  action  of  the  caustic  to  particular  spots.  If  it  is  desired,  for  example,  to 
touch  a  part  of  the  throat  with  the  caustic,  it  is  prepared  by  scraping  off  the  seal- 
ing-wax with  a  penknife,  to  a  suitable  extent,  from  one  end.  Another  way  to 
strengthen  the  stick  is  to  cast  it  around  a  platinum  wire,  as  recommended  by  M. 
Chassaignac ;  or  around  a  wick  of  cotton,  according  to  the  plan  of  M.  Blatin.  By 
the  latter  plan,  when  the  stick  is  broken,  the  fragments  remain  attached.  If  the 
fused  nitrate  be  rubbed  gently  over  the  moistened  skin  until  this  becomes  gray,  it 
generally  vesicates,  causing  usually  less  pain  than  is  produced  by  cantharides.     The 
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fused  nitrate  is  also  employed  to  destroy  strictures  of  the  urethra,  warts  and  ex- 
crescences, fungous  flesh,  incipient  chancres,  and  the  surface  of  other  ulcers.  Mr. 
Higginbottom  considers  its  free  application  to  ulcers,  so  as  to  cover  them  with  an 
eschar,  as  an  excellent  means  of  expediting  their  cicatrization.  He  alleges  that,  if 
an  adherent  eschar  be  formed,  the  parts  underneath  heal  before  it  falls  off.  It  has 
also  been  used  with  good  effect  in  the  solid  state  by  Dr.  Jewell  in  leucorrhoea,  and 
by  Ricord,  Hannay,  and  others  in  the  gonorrhoea  of  women.  In  these  cases  the  pain 
produced  is  much  less  than  would  be  expected.  Lunar  caustic  is  frequently  used 
in  aqueous  solution  as  a  topical  remedy  in  various  low  forms  of  inflammation,  but 
particularly  in  erysipelas,  applied  both  to  the  inflamed  and  to  the  surrounding  healthy 
parts.  In  some  cases  it  is  sufficient  to  blacken  the  cuticle ;  in  others  it  is  best  to 
produce  vesication.  In  the  treatment  of  these  inflammations,  Mr.  Ward,  of  Lon- 
don, finds  an  ethereal  solution,  formed  by  dissolving  eight  grains  of  the  salt  in  a 
fluidounce  of  common  nitric  ether,  much  more  convenient  and  manageable  than  an 
aqueous  solution.  The  ethereal  solution  is  readily  applied,  and  quickly  dries.  In 
cases  of  prolapsus  ani,  Mr.  Lloyd,  of  London,  smears  the  protruded  bowel  with 
the  solid  caustic,  and  then  returns  it.  Three  or  four  applications,  at  intervals 
of  a  week  or  a  fortnight,  are  generally  suflicient  to  effect  a  cure.  Mr.  Lloyd  never 
knew  this  practice  to  be  attended  with  bad  consequences.  Prof.  Parker,  of  New 
York,  uses  nitrate  of  silver  for  the  radical  cure  of  hydrocele.  After  drawing  off  the 
liquid,  he  introduces,  through  the  canula,  a  common  probe,  the  end  of  which  is 
coated,  for  half  an  inch  or  more,  with  the  caustic.  The  probe  is  then  carried  lightly 
over  the  serous  surface  of  the  tunica  vaginalis,  and  withdrawn.  In  smallpox  it  has 
been  proposed  by  Bretonneau  and  Serres  to  cauterize  each  pustule,  after  its  top  has 
been  removed,  on  the  first  or  second  day  of  the  eruption,  in  order  to  arrest  its  de- 
velopment, and  prevent  pitting.  The  fused  nitrate  also  forms  an  efficacious  applica- 
tion to  certain  ulcerations  of  the  throat,  to  different  forms  of  porrigo  of  the  scalp, 
and  other  skin  diseases,  to  punctured  and  poisoned  wounds,  and  to  chilblains,  slowly 
rubbed  over  the  moistened  part.  If,  unexpectedly,  the  pain  produced  by  its  external 
use  should  be  excessive,  it  may  be  allayed  by  washing  the  parts  with  a  solution  of 
common  salt,  which  acts  by  decomposing  the  caustic.  In  the  form  of  ointment, 
made  by  mixing  one  part  of  the  caustic,  in  powder,  with  thirty  of  lard,  it  has  been 
used  in  oza3na  ;  a  piece  of  lint,  smeared  with  the  ointment,  being  introduced  into  the 
nasal  fossa.  Dr.  Richardson,  of  New  Orleans,  obtains  the  most  signal  success  by 
the  injection  of  a  strong  solution  (20  to  60  grains  to  the  ounce)  in  chronic  cystitis. 
First  washing  out  the  bladder,  he  injects  about  two  ounces  of  the  liquid,-  and,  except 
in  the  case  of  very  strong  solutions,  allows  it  to  remain ;  in  eight  days  he  repeats 
the  operation.  (^Phila.  Med.  Times,  v.  735.) 

Nitrate  of  silver,  in  impalpable  powder,  mixed  with  an  equal  weight  of  lycopodium, 
and  used  by  inhalation,  has  been  found  beneficial  in  ulcerated  sore  throat,  laryngitis, 
bronchitis,  and  incipient  phthisis,  by  Dr.  W.  M.  Cornell,  of  Boston.  (^Boston  Med. 
and  Surg.  Journ.,  Sept.  25,  1850.)  The  salt,  used  in  this  way,  has  since  been  suc- 
cessfully employed  in  the  treatment  of  chronic  laryngitis  by  M.  Trousseau,  of  Paris, 
and  others.  The  mixture  employed  consisted  of  three  grains  of  the  nitrate  and  a 
drachm  of  sugar  of  milk,  intimately  mixed  in  fine  powder,  of  which  as  much  as  would 
fill  the  barrel  of  a  steel  pen  was  inhaled  daily.  The  steel  pen,  charged  with  the 
powder,  and  attached  to  the  barrel  of  a  quill,  is  placed  on  the  root  of  the  tongue,  and 
the  patient  compresses  his  lips  around  the  quill.  Then,  holding  his  nose,  he  makes  a 
deep  inspiration,  which  draws  the  powder  into  the  larynx.  (See  Am.  Journ.  of  Med. 
Sci.,  Oct.  1855,  p.  515.)  It  is,  however,  much  better  and  safer  to  apply  the  nitrate 
in  solution  to  the  affected  part  by  'means  of  laryngoscopy.  Dr.  Guillon,  of  France, 
strongly  recommends  the  insufliation  of  the  powder  in  pseudo-membranous  croup. 

ARGENTI   OXIDUM.   U.S.,  Br.    Oxide  of  Silver. 

Ag2  0;  231*4.  (AR-5£N'Ti  5x'i-dCm.)  AgO;  115-7. 

Argcntum  Oxydatum,  Argentic  Oxide;  Oxyde  d' Argent,  Fr.;  Silberoxyd,  G. 
"  Take  of  Nitrate  of  Silver,  in  crystals,  half  an  ounce  [avoirdupois]  ;  Solution  of 
Lime  three  pints  and  a  half  [Imperial  measure]  ;  Distilled  Water  ten  fiuidounces. 
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Dissolve  the  Nitrate  of  Silver  in  four  [fluid]ounces  of  the  Distilled  Water,  and, 
having  poured  the  solution  into  a  bottle  containing  the  Solution  of  Lime,  shake  the 
mixture  well,  and  set  it  aside  to  allow  the  deposit  to  settle.  Draw  off  the  super- 
natant liquid,  collect  the  deposit  on  a  filter,  wash  it  with  the  remainder  of  the  Dis- 
tilled Water,  and  dry  it  at  a  heat  not  exceeding  212°.  Keep  it  in  a  stoppered 
bottle."  Br. 

A  process  for  preparing  oxide  of  silver  has  not  been  adopted  in  the  present 
Pharmacopoeia:  that  of  the  U.  S.  Pharmacopoeia  of  1870  is  given  below.* 

Oxide  of  silver  was  introduced  into  the  U.  S.  Pharmacopoeia  of  1850,  and  was 
adopted  in  the  Br.  Pharmacopoeia  from  the  Dublin.  In  the  processes  for  making  it, 
nitrate  of  silver  is  decomposed  by  potassa  or  lime,  the  oxide  being  precipitated,  and 
nitrate  of  potassium  or  nitrate  of  calcium,  as  the  case  may  be.  remaining  in  solution. 
When  thus  obtained,  the  oxide  is  an  olive-brown  powder.  If  the  potassa  used  be 
not  wholly  free  from  carbonic  acid,  the  precipitated  oxide  will  be  contaminated  with 
some  carbonate  of  silver.  According  to  Mr.  Borland,  of  London,  the  carbonate  is 
sometimes  sold  for  the  oxide.  A  third  process  for  obtaining  this  oxide  is  that  of 
Gregory,  which  consists  in  boiling  the  moist,  recently  prepared  chloride  of  silver 
with  a  very  strong  solution  of  caustic  potassa  (sp.  gr.  125  to  130),  when,  by  double 
decomposition,  oxide  of  silver  and  chloride  of  potassium  are  formed.  "  Oxide  of 
silver  should  be  kept  in  dark  amber-colored  vials,  protected  from  the  light." 

Properties  and  Tests.  "  A  heavy,  dark  brownish  black  powder,  liable  to  reduc- 
tion by  exposure  to  light,  odorless,  having  a  metallic  taste  and  imparting  an  alka- 
line reaction  to  water,  in  which  it  is  very  slightly  soluble.  It  is  insoluble  in  alco- 
hol. When  heated,  it  loses  oxygen,  and  metallic  silver  is  left  behind.  On  adding 
the  Oxide  to  hydrochloric  acid,  no  effervescence  should  take  place  (abs.  of  carbon- 
ate). 1  Gm.  of  the  Oxide,  when  treated  with  an  excess  of  hydrochloric  acid,  should 
yield  1-236  Gm.  of  chloride  of  silver.  Oxide  of  silver  should  not  be  triturated 
■with  readily  oxidizable  or  combustible  substances,  and  should  not  be  brought  in 
contact  with  ammonia."  U.  S.  When  its  solution  in  nitric  acid  is  precipitated  by 
chloride  of  sodium  in  excess,  the  supernatant  liquid  is  not  discolored  by  sulphydrate 
of  ammonium.  The  non-action  of  this  test  shows  the  absence  of  most  foreign  metals, 
especially  copper  and  lead.  It  parts  with  its  oxygen  with  great  facility,  being  de- 
composed by  many  organic  substances,  and  even  causing  sulphur  to  take  fire  when 
the  two  are  rubbed  together,  quite  dry,  in  a  mortar.  (Chem.  Keics,  1864,  p.  217.) 

Medical  Properties  and  Uses.  This  oxide  has  been  proposed  as  a  substitute 
for  nitrate  of  silver,  as  having  the  general  therapeutic  virtues  of  the  latter,  without 
its  escharotic  effect,  and  objectionable  property  of  discoloring  the  skin.  Experience, 
however,  has  shown  that  it  will  tint  the  skin.  (iVe?o  York  Med.  Joiirn.,  June, 
1869;  Phiki.  Med.  Times,  vi.)  It  was  first  tried  as  a  medicine  by  Van  Mons 
and  Sementini.  In  1840  it  was  employed  by  Dr.  Butler  Lane,  who  considered  it 
to  act  as  a  sedative.  In  1845  the  late  Sir  James  Eyre  strongly  recommended  it  in 
his  work  on  exhausting  diseases.  Dr.  Lane  used  it  with  more  or  less  success  in 
nausea,  cardialgia,  pyrosis,  various  painful  affections  of  the  stomach  without  organic 
lesion,  dysentery,  diarrhoea,  night-sweats  without  other  obvious  affection,  dysmenor- 
rhoea,  monorrhagia,  leucorrhoea,  chronic  enlargements  of  the  uterus  attended  with 
flooding,  etc.  The  oxide  appeared  to  exert  a  peculiar  control  over  uterine  fluxes. 
Some  of  the  cases  treated  required  the  use  of  tonics,  after  the  curative  influence  of 
the  oxide  had  been  exerted.  The  late  Dr.  Golding  Bird  also  obtained  favorable 
effects  from  the  use  of  oxide  of  silver,  and  confirmed  to  a  certain  extent  the  results 
of  Dr.  Lane,  especially  as  to  its  valuable  powers  in  menorrhagia.  In  stomach  dis- 
ease characterized  by  a  glairy  instead  of  a  watery  discharge.  Dr.  Bird  derived  not 
the  slightest  benefit  from  the  oxide,  though  he  used  it  in  thirty  cases.  In  taenia  it 
has  been  used  successfully  in  two  cases  by  Mr.  Whittel.  The  dose  of  oxide  of  silver 
is  a  grain  (0065  Gm.)  twice  or  thrice  a  day.     If  pills  are  ordered,  they  should  not 

*  "Take  of  Nitrate  of  Silrer /our  troyounces  ;  Distilled  Water  half  a  pint ;  Solution  of  Potassa 
a  pint  and  a  half,  or  a  sufficient  quantity.  Dissolve  the  Nitrate  of  Silver  in  the  Water,  and  to  the 
solution  add  Solution  of  Potassa  so  long  as  it  produces  a  precipitate.  Wash  this  repeatedly  with 
water  until  the  washings  are  nearly  tasteless.  Lastly,  dry  the  precipitate  and  keep  it  in  a  well- 
stopped  bottle,  protected  from  the  light."  U.  S.  1870. 
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be  made  with  houey,  conserve  of  roses,  or  other  excipient  containing  glucose ;  and, 
indeed,  most  organic  substances,  especially  in  a  moist  state,  deoxidize  the  oxide,  re- 
viving the  silver.  There  would  seem  to  be  need  of  great  caution  in  making  these 
pills.  Dr.  Jackson  has  recorded  a  case  in  which  pills  of  oxide  of  silver,  muriate  of 
morphia,  and  extract  of  gentian  exploded  violently  in  the  pocket  of  the  patient. 
(^P.  J.  Tr.,  xi.  552.)  Mr.  Ambrose  Smith  recommends,  as  among  the  best  excip- 
ients,  gum  arable,  or  this  with  a  little  syrup.  (Proc.  A.  P.  A.,  1859,  p.  308.)  The 
best  method  of  administering  is  probably  in  gelatin  capsules,  the  oxide  being  intro- 
duced in  the  form  of  a  dry  powder.  Oxide  of  silver  has  been  used  in  an  ointment, 
composed  of  from  five  to  ten  grains  to  the  drachm  of  lard,  as  an  application  to 
venereal  sores,  and  to  the  urethral  membrane  in  gonorrhoea,  smeared  on  a  bougie. 

ARMORACI^  RADIX.  Br.     Horse-radish  Boot. 

(AK-3I0-R.\'CI-jE  ra'dix.) 
**  The  fresh  root  of  CochleariaArmoracia."  £r.  (A^af.  OnZ.  Cruciferae,  SiHquosae.) 
Armoracia,  Br.  1864;  Rai fort  sauv age,  Moutarde  des  Moines,  Radis  de  Cheval, /V.y  Meerret- 
tig,  G.;  Rafano  rusticano,  It.;  Rabano  rusticano,  Sp. 

Gen.  Ch.  Silicula  emarginate,  turgid,  scabrous  with  gibbous,  obtuse  valves.  Willd. 

Cochlearia  Armoracia.  Willd.  Sp.  Plant,  ii.  451  ;  Woodv.  3Ied.  Bot.  p.  400, 
t.  145.  The  root  of  this  plant  is  perennial,  sending  up  numerous  very  large  leaves, 
from  the  midst  of  which  a  round,  smooth,  erect,  branching  stem  rises  two  or  three 
feet  in  height.  The  radical  leaves  are  lance-shaped,  waved,  scolloped  on  the  edges, 
sometimes  pinnatifid,  and  stand  upon  strong  footstalks.  Those  of  the  stem  are 
much  smaller,  without  footstalks,  sometimes  divided  at  the  edges,  sometimes  almost 
entire.  The  flowers  are  numerous,  white,  peduncled,  and  form  thick  terminal 
clusters.  The  calyx  has  four  ovate,  deciduous  leaves,  and  the  corolla  an  equal 
number  of  obovate  petals,  twice  as  long  as  the  calyx,  and  inserted  by  narrow  claws. 
The  pod  is  small,  elliptical,  crowned  with  the  persistent  stigma,  and  divided  into 
two  cells,  each  containing  from  four  to  six  seeds. 

The  horse-radish  is  a  native  of  western  Europe,  growing  wild  on  the  sides  of 
ditches,  and  in  other  moist  situations.  It  is  cultivated  for  culinary  purposes  in 
most  civilized  countries,  and  is  said  to  have  become  naturalized  in  some  parts  of 
the  United  States.     Its  flowers  appear  in  June. 

The  root,  which  is  officinal  in  its  fresh  state,  is  long,  conical  at  top,  then  nearly 
cylindrical  for  some  inches,  at  last  tapering,  whitish  externally,  very  white  within, 
fleshy,  of  a  strong  pungent  odor  when  scraped  or  bruised,  and  of  a  hot,  biting, 
somewhat  sweetish,  and  sometimes  bitterish  taste.  Its  virtues  are  imparted  to 
water  and  alcohol.  They  depend  upon  a  volatile  oil,  which  is  dissipated  by  dry- 
ing ;  the  root  becoming  at  first  sweetish,  and  ultimately  insipid  and  quite  inert. 
Its  acrimony  is  also  destroyed  by  boiling.  The  oil, may  be  obtained  by  distillation 
with  water.  It  is  colorless  or  pale  yellow,  heavier  than  water,  very  volatile,  exces- 
sively pungent,  acrid,  and  corrosive,  exciting  inflammation  and  even  vesication  when 
applied  to  the  skin.  Hubatka  considers  it  as  identical  with  the  volatile  oil  of 
mustard.  He  combined  it  with  ammonia  and  obtained  crystals  of  fhiosinanwiine, 
the  composition  of. which  agreed  with  that  produced  from  mustard  oil.  (Journ.  de 
Pharm.,  3e  ser.,  v.  42.)  According  to  Gutret,  only  six  parts  of  it  are  obtained 
from  10,000  of  the  root.  Besides  this  principle,  the  fresh  root  contains,  according 
to  the  same  chemist,  a  bitter  resin  in  minute  quantity,  sugar,  extractive,  gum, 
starch,  albumen,  acetic  acid,  acetate  and  sulphate  of  calcium,  water,  and  lignin. 
A.  Hilger  found  in  the  ashes  of  the  root  of  horse-radish,  lime,  magnesia,  potassa,  a 
trace  of  soda  and  oxide  of  iron,  with  sulphuric,  hydrochloric,  carbonic,  phosphoric, 
and  silicic  acids  in  combination.  (Chem.  Centralbl.,  p.  597,  1878  ;  A.  J.  P.,  1879, 
p.  21.)  From  observations  made  by  F.  L.  Winckler,  it  may  be  inferred  that 
moronic  acid  exists  in  the  root  combined  with  potassa,  and  that  it  is  from  the  re- 
action between  this  acid,  myrodne,  also  existing  in  the  root,  and  water,  that  the 
volatile  oil  is  produced,  in  the  same  manner  as  oil  of  mustard  from  mustard  seed. 
(See  Sinapis.)  Horse-radish,  when  distilled  with  alcohol,  yields  none  of  the  oil. 
(Jonrn.  fur  Prakt.  Pharm.,  xviii.  89.)  The  root  may  be  kept  for  some  time  with- 
out material  injury,  if  buried  in  sand  in  a  cool  place. 
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It  is  said  that  if  to  the  powder  of  the  dried  root,  which  has  become  apparently 
inert,  the  emulsion  of  white  mustard  seed  containing  myrosine  be  added,  it  reacquires 
its  original  irritant  properties ;  so  that  it  is  the  myrosine  and  not  the  myronate  of 
potassium  which  is  injured  by  drying.  Hence  the  powdered  root  may  be  aaded 
with  advantage  to  mustard  in  preparing  cataplasms,  pediluvia,  etc.  (Journ.  de  Pharm. 
€t  de  Chim.,  xxvii.  268.)* 

Medical  Properties  and  TIses.  Horse-radish  is  highly  stimulant,  exciting  the 
stomach  when  swallowed,  and  promoting  the  secretions,  especially  that  of  urine. 
Externally,  it  is  rubefacient.  Its  chief  use  is  as  a  condiment  to  promote  appetite 
and  invigorate  digestion ;  but  it  is  also  occasionally  employed  as  a  medicine,  par- 
ticularly in  dropsy  attended  with  enfeebled  digestion  and  general  debility.  It  has, 
moreover,  been  recommended  in  palsy  and  chronic  rheumatism,  both  as  an  internal 
and  an  external  remedy  ;  and  in  scorbutic  affections  is  highly  esteemed.  Cullen  found 
advantage  in  cases  of  hoarseness,  from  the  use  of  a  syrup  prepared  from  an  infu- 
sion of  horse-radish  and  sugar,  and  slowly  swallowed  in  the  quantity  of  one  or  two 
teaspoonfuls,  repeated  occasionally.  The  root  may  be  given  in  the  dose  of  half  a 
drachm  (1*95  Gm.)  or  more,  grated  or  cut  into  small  pieces. 

Off.  Prep.  Spiritus  Armoraciae  Compositus,  Br. 

ARNICA  FLORES.  U.S.     Arnica  Flowers. 
"  The  flower  heads  of  Arnica  montana.  Linne.     (^Nat.  Ord.  Compositae.)"  U.  S. 
ARXiaE  RADIX,  r.  S.,  Br.     Arnica  Root. 

{XR"S1-^M  Ra'DLX.) 

"  The  rhizome  and  rootlets  of  Arnica  montana.  Linne.  (Nat.  Ord.  Composite.)" 
U.  S.     "  The  dried  rhizome  and  rootlets  of  Arnica  montana."  Br. 

Leopard's  Bane,  U.  S.  1S50  ;  Flores  Arnicae,  P.G.;  Fleurs  d'Arnique,  Fr.;  Woblrerleichblutben, 
Amicabluthen,  G. 

Gen.  Ch.  Calyx  with  equal  leaflets  in  a  double  row.  Seed  down  hairy,  sessile. 
Seeds  of  the  disk  and  ray  furnished  with  seed-down.     Receptacle  hairy.     Hayne. 

Arnica  montana.  Willd.  Sp.  Plant,  iii.  2106;  B.  d-  T.  158.  This  is  a  peren- 
nial, herbaceous  plant,  having  a  woody,  brownish,  horizontal  root,  from  one  to  three 
inches  long,  and  two  or  three  lines  thick,  ending  abruptly,  and  sending  forth  nu- 
merous slender  fibres  of  the  same  color.  The  stem  is  about  a  foot  high,  cylindrical, 
striated,  hairy,  and  terminating  in  one,  two,  or  three  peduncles,  each  bearing  a  flower. 
The  radical  leaves  are  ovate,  entire,  ciliated,  and  obtuse ;  those  of  the  stem,  which 
usually  consist  of  two  opposite  pairs,  are  lance-shaped.  Both  are  of  a  bright  green 
color,  and  somewhat  pubescent  on  their  upper  surface.  The  flowers  are  very  large, 
and  of  a  fine  orange-yellow  color. 

This  plant  is  a  native  of  the  mountainous  districts  of  Europe  and  Siberia,  and  is 
found,  according  to  Nuttall,  in  the  northern  regions  of  this  continent,  west  of  the 
Mississippi.  It  has  been  introduced  into  England,  and  might  no  doubt  be  cultivated 
in  this  country.  The  flowers,  leaves,  and  root  are  employed  ;  but  the  flowers  are 
usually  preferred. 

Properties,  The  whole  plant,  when  fresh,  has  a  strong,  disagreeable  odor,  which 
is  apt  to  excite  sneezing,  and  is  diminished  by  drying.  The  taste  is  acrid,  bitterish, 
and  durable.  The  dried  root  is  cylindrical,  contorted,  and  marked  by  scars  from  the 
insertion  of  the  leaves.  Water  extracts  its  virtues.  The  Pharmacopceia  thus 
describes  the  flowers  and  the  root. 

*Tbe  Frencb  Codex  contains  a  formula  for  a  compound  Syrup  of  Horte-radith  (Strop  Anlitcor- 
hutique),  as  follows.  Scur\'j-  grass,  water  cress,  horse-radish  (root),  all  fresb,  of  each,  100  parts, 
bnckbean  (marsh  trefoil),  fresb,  10  parts,  bitter  orange  peel  20  parts,  canella  5  parts,  white  wine 
400  parts,  sugar  500  parts.  Thoroughly  contuse  and  comminute  the  solid  ingredients,  macerate  for 
48  hours  with  the  wine,  and  distil  off  lOO  parts.  Express  and  strain  the  residue  from  the  distilla- 
tion, clarifj-  the  liquid  with  white  of  egg,  and  strain  ;  add  300  parts  sugar,  and  make  into  a  svmp 
of  sp.  gr.  1-270  whilst  boiling ;  with  the  rest  of  the  sugar  and  sufficient  water  make  a  thick  syrup, 
mis  this  with  the  other  syrup,  allow  to  cool,  then  add  the  distilled  essence.  Iodized  Syrup  of 
Horte-radish  may  be  made  by  adding  one  part  of  tincture  of  iodine  to  ninety-nine  parts  of  tbe 
compound  syrup  abore. 
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The  flowers  are  "  about  one  and  one-fifth  inch  (30  cm.)  broad,  depressed,  roundish, 
consisting  of  a  scaly  involucre  in  two  rows,  and  a  small,  flat,  hairy  receptacle,  bear- 
ing about  sixteen  yellow,  strap-shaped  ray-florets,  and  numerous,  yellow,  five-toothed, 
tubular  disk-florets ;  having  slender,  spindle-shaped  achenes,  crowned  by  a  hairy 
pappus.     It  has  a  feeble,  aromatic  odor,  and  a  bitter,  acrid  taste."    U.  S. 

The  rhizome  is  "  about  two  inches  (5  cm.)  long,  and  one-eighth  or  one-sixth  of  an 
inch  (3  or  4  mm.)  thick ;  externally  brown,  rough  from  leaf-scars ;  internally 
whitish,  with  a  rather  thick  bark,  containing  a  circle  of  resin-cells,  surrounding 
the  short  wood-wedges,  and  large,  spongy  pith.  The  rootlets  numerous,  thin,  fragile, 
grayish  brown,  with  a  thick  bark  containing  a  circle  of  resin-cells.  Odor  somewhat 
aromatic;  taste  pungently  aromatic  and  bitter."    U.S. 

Bastick  (P.  J.  Tr.,  x.  389)  separated  an  alkaloid  from  the  flowers,  to  which  he 
gave  the  name  of  arnicine.     His  process  in  given  in  the  foot-note.* 

The  arnicine  of  Walz  (H.  Jahrb.  Pharm.,  13,  p.  175),  extracted  from  both  the 
root  and  the  flowers,  is  a  different  substance  ;  it  is  an  amorphous  yellow  mass  of  acrid 
taste,  slightly  soluble  in  water,  freely  in  alcohol  or  ether,  and  dissolving  also  in  alka- 
line solutions.  It  is  precipitable  from  its  alcoholic  solution  by  tannic  acid  or  by 
water.  Walz  assigns  to  arnicine  the  formula  CjoHg^O^ ;  other  chemists  that  of 
CjjHs^O^.  Arnicine  has  not  yet  been  proved  to  be  a  glucoside,  although  it  is  decom- 
posed by  dilute  acids. 

Sigel  (1873)  obtained  from  dried  arnica  root  about  J  per  cent,  of  essential  oil, 
and  1  per  cent,  from  the  fresh  ;  the  oil  of  the  latter  had  a  sp.  gr.  of  0-999  at  18°  C. 
(64:-4°  ¥.).    The  oil  was  found  to  be  a  mixture  of  various  bodies,  the  principal  being 

f  om 

the  dimethi/l  ether  of  thi/mohydroquinone,  C^giij^^  OPr'  boiling  at  about  235°  C 

(455°  F.).  The  water  from  which  the  oil  separates  contains  isohutyric  acid ;  prob- 
ably also  a  little  angelic  and  formic  acids ;  but  neither  capronio  nor  caprylic  acid, 
which  had  b«en  pointed  out  by  Walz.  Arnica  root  contains  imdin,  which  Dragen- 
dorS"  extracted  from  it  to  the  extent  of  about  10  per  cent.  (^Pharmacogra.phia,  2d 
edition,  p.  391.) 

Medical  Properties  and  Uses.  When  taken  internally  in  sufficient  dose,  arnica 
acts  as  an  irritant  to  the  stomach  and  bowels,  often  producing  an  emetic  and  cathar- 
tic effect,  and  is  said  by  Bergius  to  be  diuretic,  diaphoretic,  and  emmenagogue. 
It  is  capable  of  acting  as  a  poison  in  overdoses,  causing  burning  in  the  stomach, 
violent  abdominal  pains,  intense  headache,  and  great  nervous  disturbance,  with,  in 
some  cases,  marked  reduction  of  the  pulse-rate,  and  finally  collapse.  A  case  of 
tetanic  spasm  of  one  side,  and  ultimate  death,  under  its  use,  is  on  record ;  but 
there  is  reason  to  doubt  whether  arnica  was  the  real  cause  of  the  fatal  issue.  {^Ann. 
de  Therap.,  1854,  p.  46.)  It  is  much  used  by  the  Germans,  who  prescribe  the 
flowers  and  root  with  advantage  in  amaurosis,  paralysis,  and  other  nervous  affections. 
It  is  said  to  prove  useful  in  that  disordered  condition  which  succeeds  concussion  of 
the  brain  from  falls,  blows,  etc.,  and  from  this  circumstance  has  received  the  title 
of  panacea  lapsorum.  It  has  also  been  recommended  in  chronic  catarrh  of  the  old, 
intermittent  fever  and  its  sequelae,  dysentery,  diarrhoea,  nephritis,  gout,  rheumatism, 
passive  hemorrhages,  dropsy,  chlorosis,  amenorrhcea,  and  various  other  complaints, 
in  most  of  which  it  seems  to  have  been  empirically  prescribed,  and  the  exact  value 
of  the  remedy  has  not  been  determined.  The  powdered  flowers  and  leaves  are  em- 
ployed as  a  sternutatory ;  and  the  inhabitants  of  Savoy  and  the  Vosgcs  are  said  to 
substitute  them  for  tobacco.  They  may  be  given  in  substance  or  infusion.  The 
dose  of  the  powder  is  from  five  to  twenty  grains  (0-33-l*3  Gm.)  frequently  re- 
peated.    The  infusion  may  be  prepared  by  digesting  an  ounce  of  the  flowers  in  a 

*  The  flowers  were  macerated  with  alcohol  acidulated  with  sulphuric  acid ;  the  tincture  was 
filtered,  and  treated  with  lime  until  it  evinced  an  alkaline  reaction;  the  liquid  was  then  filtered, 
and  the  filtrate  treated  with  sulphuric  acid  in  slight  excess;  the  acid  solution  was  filtered  and  con- 
centrated by  evaporation ;  to  the  residue  a  little  water  was  added,  the  liquid  was  evaporated  until 
all  the  alcohol  was  driven  off,  and  was  then  again  filtered;  the  filtered  liquor  was  saturated  with 
carbonate  of  potassium,  and,  after  filtration,  was  mixed  with  a  considerable  excess  of  that  salt; 
finally,  the  liquid  was  agitated  with  successive  portions  of  ether  until  this  fluid  ceased  to  dissolve 
anything,  and  the  ethereal  solution  obtained  was  left  to  spontaneous  evaporation.  Arnicine  re- 
mained. 


PART  I.  Arnicse  Radix. — Arsenium.  255 

pint  of  water,  cf  which  from  half  a  fluidounce  to  a  fluidounce  (15-30  C.c.)  may 
be  given  every  three  hours.  It  should  always  be  strained  through  linen,  in  order 
to  separate  the  fine  fibres,  which  might  irritate  the  throat.  A  tincture  prepared 
from  the  flowers  is  largely  used  in  this  country  as  a  domestic  remedy  in  sprains, 
bruises,  etc.  It  is  employed  externally.  A  tincture  of  the  root  is  now  officinal : 
this  would  be  preferable  for  internal  use.     (See  Tinctura  Arnicse  Radicis.) 

Off.  Prep,  of  the  Flowers.  Extractum  Arnicae  Alcoholicum,  U.  S.;  Tinctura 
Arnicas  Florum,  U.  S. 

Off'.  Prep,  of  the  Root.  Extractum  Arnicae  Radicfs ;  Extractum  Arnicae  Radicis 
Fluidum ;  Tinctura  Arnicae  Radicis,  U.  S.;  Tinctura  Arnicse,  Br. 

ARSENIUM.     Arsenic. 

As;  75.  (AK-SE'NI-CM.)  As;  75. 

Arsenum,  Arsenium ;  Arsenic,  Fr.;  Arsenik,  G.;  Arsenico,  It.,  Sp. 

This  metal  was  introduced  into  the  U.  S.  and  Dublin  Pharmacopoeias  in  1850, 
for  the  purpose  of  being  used  to  form  the  iodide  of  ai-senic,  and  the  solution  of 
iodide  of  arsenic  and  mercury,  at  that  time  two  new  officinals  of  those  works.  It 
has  been  rejected  by  the  compilers  of  the  U.  S.  Pharmacopoeia  and  the  British, 
The  Dublin  College  gave  the  following  formula. 

"  Take  of  White  Oxide  of  Arsenic  of  Commerce  two  drachms  [^Dub.  weighf]. 
Place  the  Oxide  at  the  sealed  end  of  a  hard  German  glass  tube,  of  about  half  an 
inch  in  diameter  and  eighteen  inches  long,  and,  having  covered  it  with  about  eight 
inches  of  dry  and  coarsely  pulverized  charcoal,  and  raised  the  portion  of  the  tube 
containing  the  charcoal  to  a  red  heat,  let  a  few  ignited  coals  be  placed  beneath  the 
Oxide,  so  as  to  effect  its  slow  sublimation.  When  this  has  been  accomplished,  the 
metallic  arsenic  will  be  found  attached  to  the  interior  of  the  tube  at  its  distant  or 
cool  extremity. 

"  In  conducting  this  process,  the  fiimace  used  in  the  performance  of  an  organic 
analysis  should  be  employed,  and  the  fuel  should  be  ignited  charcoal.  It  will  be 
proper  also  to  connect  the  open  extremity  of  the  tube  with  a  flue,  for  the  purpose  of 
preventing  the  possible  escape  into  the  apartment  of  arsenical  vapors ;  and,  with 
the  view  of  keeping  it  from  being  plugged  by  the  metal,  to  introduce  occasionally 
into  it,  as  the  sublimation  proceeds,  an  iron  wire  through  a  cork,  fixed  (but  not  air- 
tight) in  its  open  extremity." 

In  the  above  process,  the  white  oxide  (arsenious  oxide)  is  reduced  by  the  agency 
of  ignited  charcoal,  which  attracts  the  oxygen  of  the  oxide,  and  revives  the  metal. 
On  the  large  scale,  metallic  arsenic  is  generally  obtained  b}'  heating  arsenical  pyrites 
(FeAs.FeS^)  in  earthen  tubes  ;  when  the  metal  sublimes,  and  two  mols.  of  ferrous 
sulphide,  FeS,  are  left. 

Properties.  Arsenic  is  a  brittle,  crystalline  metal,  of  a  steel-gray  color,  and  pos- 
sessing much  brilliancy  when  recently  broken  or  sublimed.  Exposed  to  the  air,  its 
surface  becomes  dull  and  blackish.  Its  texture  is  granular,  and  sometimes  a  little 
scaly.  Rubbed  on  the  hands,  it  communicates  a  peculiar  odor;  but  it  is  devoid  of 
taste.  Its  sp.  gr.  is  about  5-73  (5-8S-,  U.  S.).  When  heated  to  about  180°  C. 
(356°  F.)  it  sublimes,  giving  rise  to  white  vapors  having  a  garlicky  odor.*  Its 
atomic  weight  is  75.  It  forms  two  combinations  with  oxygen,  arsenious  and  arsenic 
oxides,  ASjOj  and  As,0.  respectively,  to  each  of  which  the  corresponding  acid  is  known, 
and  three  with  sulphur,  namely,  the  disulphide  or  realgar,  As^Sj ;  the  trisulphide  or 
orpiment,  As.Sj,  corresponding  in  composition  to  arsenious  oxide ;  and  the  penta- 
sulphide,  As^S^,  corresponding  to  arsenic  oxide.  (See  Acidum  Arseniosum ;  also 
realgar  and  orpiment  in  Part  II.  of  this  work.)  Arsenic  acid  is  obtained  by 
distilling  off  a  mixture  of  twelve  parts  of  nitric  and  one  of  hydrochloric  acid  from 
four  parts  of  arsenious  acid,  until  the  whole  acquires  the  consistence  of  a  thin 
syrup.  The  liquid  is  then  poured  into  a  porcelain  dish,  and  evaporated  at  a 
moderate  heat.     Suddenly  the  arsenic  oxide  concretes  into  an  opaque  white  mass, 

*  The  statement  that  arsenic  on  being  heated  sufficiently  passes  at  once  into  the  state  of  vapor 
without  fusing  was  disprove<l  by  experiments  of  Dunnington  and  Odger,  made  under  the  direction 
of  Prof  Mallet,  of  the  University  of  Virginia.  They  succeeded  in  fusing  arsenic  without  great 
difficulty.  (CAem.  Netcs,  Aug.  30,  1872.) 
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Vhicli  should  be  transferred,  while  warm,  to  a  well-stopped  bottle.  Arsenic  oxide 
is  white,  solid,  deliquescent,  and  soluble  in  six  parts  of  cold  and  two  of  boiling 
-vTater.  It  forms  several  acids,  corresponding  to  the  several  varieties  of  phosphoric 
acid,  to  which  it  bears  a  close  analogy.  With  nitrate  of  silver  it  gives  a  brick- 
red  precipitate  of  arseniate  of  silver.  As  a  poison  it  is  even  more  virulent  than 
arsenious  oxide.     It  consists  of  two  atoms  of  arsenic  and  five  of  oxygen  (As^O.). 

Arsenic  is  much  diffused.  Besides  being  present  in  a  great  many  minerals,  it  has 
been  detected,  in  minute  proportion,  in  the  earth  of  graveyards  by  Orfila  ;  in  cer- 
tain soils  and  mineral  waters  by  M.  Walchner ;  in  the  ashes  of  various  plants  by 
M.  Stein ;  and  in  various  kinds  of  mineral  coal,  as  also  in  the  incrustation  formed 
in  the  boiler  of  a  sea-going  steamer,  by  M.Daubree. 

ARSENII  lODIDUM.    U.  S.     Iodide  of  Arsenic. 

Asia;  454'7.  (AR'SE-NI  i-OD'I-DUM.)  As  Is;  454-7. 

Arsenici  lodidum,  U.S.  1870;  Arsenicum  jodatum,  Arsenik  jodiir,  G.;  lodure  d'Arsenic,  Fr. 

"  Iodide  of  Arsenic  should  be  kept  in  glass-stoppered  vials,  in  a  cool  place."  This 
iodide  was  introduced  into  the  U.  S.  Pharmacopceia  for  the  purpose  of  being  used  in 
preparing  the  solution  of  iodide  of  arsenic  and  mercury.  It  is  made  by  the  direct 
combination  of  its  constituents,  with  the  aid  of  a  gentle  heat. 

For  U.  S.  process  of  1870  see  foot-note.*  J.  F.  Babcock  (Proc.  A.  P.  A.,  1875, 
p.  693)  proposes  to  make  it  by  placing  a  troyounce  of  iodine  in  a  suitable  vessel 
with  10  or  12  fluidounces  of  water,  and  passing  sulphuretted  hydrogen  through  until 
the  iodine  color  is  entirely  gone ;  then  filtering,  heating  the  filtrate  until  the  odor  of 
sulphuretted  hydrogen  has  been  dissipated ;  then  adding  a  quarter  of  a  troyounce 
of  arsenious  acid,  heating  until  dissolved,  filtering,  and  evaporating  to  dryness. 
As^Og  +  6HI  =  2ASI3  4-  3HjO.  Nickle's  process  enables  the  operator  to  obtain 
the  salt  in  a  crystalline  condition.  Arsenic  and  iodine  in  equivalent  proportions 
are  heated  together  with  carbon  disulphide  in  a  flask,  to  which  an  upright  condenser 
is  attached,  until  the  iodine  color  disappears.  The  solution  is  then  evaporated  to 
the  crystallizing  point. 

In  the  Bericlite  d.  Deut&cli.  Chem.  Ges.,  2643,  1881,  may  be  found  a  process  for 
obtaining  this  salt  chemically  pure,  by  making  a  hot  solution  of  arsenious  acid  in 
hydrochloric  acid,  and  mixing  it  with  a  concentrated  solution  of  iodide  of  potassium, 
whereupon  the  teriodide  separates  as  a  crystalline  powder ;  this  may  be  washed  with 
hydrochloric  acid,  sp.  gr.  1-120,  until  a  portion  of  the  washings  on  evaporation 
ceases  to  leave  a  residue  of  chloride  of  potassium. 

Properties,  etc.  Iodide  of  arsenic  is  an  orange  red,  crystalline  solid,  soluble  in 
3"5  parts  of  water,  wholly  volatilized  by  heat,  oflScinally  described  as  in  "  glossy, 
orange  red,  crystalline  masses,  or  shining,  orange  red,  crystalline  scales,  gradually 
losing  iodine  when  exposed  to  the  air,  having  an  iodine-like  odor  and  taste,  and  a 
neutral. reaction.  Soluble  in  3-5  parts  of  water  and  in  10  parts  of  alcohol  at  15° 
C.  (59°  F.);  also  soluble  in  ether  and  in  disulphide  of  carbon.  It  is  gradually  de- 
composed by  boiling  water  and  by  boiling  alcohol.  By  heat  the  salt  is  completely 
volatilized.  The  aqueous  solution  has  a  yellow  color,  and,  on  standing,  gradually 
decomposes  into  arsenious  and  hydriodic  acids.  On  passing  hydrosulphuric  acid 
through  the  solution,  a  lemon-yellow  precipitate  is  thrown  down.  If  the  salt  be 
heated  with  diluted  nitric  acid,  vapor  of  iodine  will  be  given  ofi"."  U.  S.  It  has  a 
great  tendency  to  decompose  even  at  ordinary  temperatures,  iodine  separating  and 
volatilizing,  oxygen  being  absorbed  and  arsenious  acid  formed.  It  has  been  used  by 
Biett  as  an  external  application  in  corroding  tubercular  skin  diseases.  By  the  late 
Dr.  A.  T.  Thomson  it  was  given  internally  with  advantage  in  lepra,  impetigo,  and 
diseases  resembling  cancer.     Dr.  F.  C.  Crane  cured  a  case  of  what  he  considered 

*  "  Take  of  Arsenic  sixty  grains;  Iodine  three  hundred  grains.  Rub  the  Arsenic  in  a  mortar  until 
reduced  to  a  fine  powder;  then  add  the  Iodine,  and  rub  them  together  until  they  are  thoroughly- 
mixed.  Put  the  mixture  into  a  small  flnsk  or  a  test-tube,  loosely  stopped,  and  heat  it  very  gently 
until  liquefaction  occurs.  Then  incline  the  vessel  in  different  directions,  in  order  that  any  portion 
of  the  iodine,  which  may  have  condensed  on  its  surface,  may  be  returned  into  the  melted  mass. 
Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and,  when  it  is  cold,  break  it  into  pieces,  and 
keep  it  in  a  well-stopped  bottle."  U.  S.  1870. 
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cancer  of  the  breast  by  its  use  for  nearly  eight  months.     The  ointment  used  by  Biett 
was  composed  of  three  grains  of  the  iodide  to  an  ounce  of  lard.     The  dose  is  an 
eighth  of  a  grain  (0008  Gm.)  three  time?  a  day,  in  pill  or  solution. 
Off.  Prep.  Liquor  Arsenii  et  Hydrargyri  lodidi,  i\  S. 

ASAFOETIDA.  U.  S.,  Br.     Asafetida. 

(AS-A-FCET'I-DA— as-a-fet'i-da.) 

"  A  gum-resin  obtained  from  the  root  of  Ferula  Narthex,  Boissier,  and  of  Ferula 
Scorodosma,  Bentham  et  Hooker.  {Nat.  Ord.  Unibelliferre,  Orthospermae.)"  IT.  S. 
"A  gum-resin  obtained  by  incision  from  the  living  root  of  Narthex  Assafoetida."  £r. 

Assafoetida,  Br.;  Asafcetida,  P.G.;  Gummi-resina  Asafcetida;  Asefetide,  Assafoetida,  Fr.,- 
Stinkasant,  Teufelstlreck,  G.;  Assafetida,  It.;   Asafetida,  Sp.;   Ungoozeh,  Pert.;  Hilteet,  Arab. 

Concerning  the  genus  Ferula  there  has  been  much  dispute  by  botanists,  but  at 
present  a  much  wider  range  is  given  to  it  than  formerly.  H.  Falconer  ( TV-c/ns. 
Linn.  Soc,  xx.  285)  separated  from  it  the  genus  Narthex.  relying  chiefly  upon 
the  distinctness  of  the  vittae  as  characteristic,  whilst  Bunge  separated  the  genus 
Scorodosma  on  account  of  the  absence  of  vittae.  According,  however,  to  Bentham 
and  Hooker,  the  vittae  in  Bunges  type  specimens  are  no  more  inconspicuous  than 
in  various  other  species  of  the  genus ;  and,  further,  the  vittae  vary  so  much  that 
no  generic  characters  can  be  drawn  from  them.  The  genus  Ferula  is  a  very  difficult 
one  to  characterize  briefly,  and  for  its  description  the  reader  is  referred  to  that  of 
Bentham  and  Hooker,  Genera  Plantarnm,  i.  917. 

Ferula  Narthex.  Bois.  Narthex  Assafoetida.  Falconer.  Ferula  Assafoetida. 
Willd.  Sp.  Plant,  i.  1413.  B.  &  T.  This  plant  was  first  described  from  actual 
observation  by  H.  Falconer,  who  found  it  near  Kashmir.  It  has  flowered  twice  in 
the  Edinburgh  Botanical  Gardens.  The  root  is  perennial,  fleshy,  tapering,  simple 
or  divided,  a  foot  or  more  in  length,  about  three  inches  thick  at  top,  where  it  is  in- 
vested above  the  soil  with  numerous  small  fibres,  dark  gray  and  transversely  corru- 
gated on  the  outside,  internally  white,  and  abounding  in  an  excessively  fetid,  opaque, 
milky  juice.  The  leaves,  which  spring  from  the  root,  are  numerous,  large  and 
spreading,  nearly  two  feet  long,  light  green  above,  paler  beneath,  and  of  a  leathery 
texture.  They  are  three-parted,  with  bipinnatifid  segments  and  oblong-lanceolate, 
obtuse,  entire  or  variously  sinuate,  decurrent  lobes,  forming  a  narrow  winged  chan- 
nel on  the  divisions  of  the  petiole.  From  the  midst  of  the  leaves  rises  a  luxuriant, 
herbaceous  stem,  from  six  to  ten  feet  high,  two  inches  in  diameter  at  the  base,  sim- 
ple, erect,  round,  smooth,  striated,  solid,  and  terminating  in  a  large  head  of  com- 
pound umbels,  with  from  ten  to  twenty  rays,  each  surmounted  by  a  roundish  partial 
umbel.  It  is  furnished  with  numerous  branches,  springing  from  the  axils  of  dilated 
sheathing  petioles.  The  flowers  are  pale  yellow,  and  the  fruit  oval,  thin,  flat,  folia- 
ceous,  and  reddish  brown.  The  plant  is  said  to  differ  in  its  leaves  and  product,  in 
difterent  situations. 

It  is  a  native  of  Persia,  Afghanistan,  and  other  neighboring  regions ;  and  flour- 
ishes abundantly  in  the  mountainous  provinces  of  Laar  and  Chorassan,  where  its 
juice  is  collected.  Burns,  in  his  travels  into  Bokhara,  states  that  the  young  plant 
is  eaten  with  relish  by  the  people,  and  that  sheep  crop  it  greedily. 

Ferula  Scoi-odosma.  Bentham  and  Hooker.  Scorodosma  foetidum.  Bunge. 
Ferula  Assafoetida,  L.,  of  Boissier.  Flora  Orientalis,  ii.  994;,  resembles  in  its  gen- 
eral characters  F.  Narthex.  but  is  not  quite  so  large ;  has  its  stem  nearly  naked  with 
the  numerous  umbels  only  at  the  top,  and  the  few  stem  leaves  lacking  the  wide  sheath- 
ing petioles.  This  plant  was  first  discovered  by  Lehman  in  1844,  growing  in  sandy 
deserts  near  the  Sea  of  Aral,  About  twenty  years  later  it  was  found  by  Bunge 
in  Persia. 

Notwithstanding  the  authority  of  the  Pharmacopceia,  the  source  of  the  asafetida 
of  commerce  must  still  be  considered  doubtful.  The  plants  mentioned  may  yield 
the  gum-resin,  but  neither  of  them  agrees  with  the  figures  given  by  Engelbert 
Kaempfer  of  the  plant  which  he  observed  in  1687,  and  to  which  he  gave  the  name 
of  Assafoetida  Disgunensis,  although  Falconer  considers  the  latter  plant  as  identical 
with  his  Narthex  assafoetida^  and  Borszczon,  who  studied  F.  Scorodosma,  growing 
17 
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wild  in  the  neighborhood  of  the  Caspian  Sea,  believes  this  plant  the  same  as  that 
of  Kaempfer.  F.  Persica  is  said  also  to  produce  an  asafetida-like  gum-resin,  and 
was  formerly  recognized  by  the  Edinburgh  Pharmacopoeia. 

The  oldest  plants  are  most  productive,  and  those  under  four  years  old  are  not  con- 
sidered worth  cutting,  according  to  the  statement  of  Kaempfer  in  1G87.  At  the 
season  when  the  leaves  begin  to  fade,  the  earth  is  removed  from  about  the  top  of 
the  root,  and  the  leaves  and  stem,  being  twisted  oflF  near  their  base,  are  thrown 
with  other  vegetable  matters  over  the  root,  in  order  to  protect  it  from  the  sun. 
After  some  time  the  summit  of  the  root  is  cut  off  transversely,  and,  the  juice  which 
exudes  having  been  scraped  off,  another  thin  slice  is  removed,  in  order  to  obtain  a 
fresh  surface  for  exudation.  This  process  is  repeated  at  intervals  till  the  root 
ceases  to  afford  juice,  and  perishes.  During  the  whole  period  of  collection,  which 
occupies  nearly  six  weeks,  the  solar  heat  is  as  much  as  possible  excluded.  The 
juice  collected  from  numerous  plants  is  put  together,  and  allowed  to  harden  in  the 
sun.  Dr.  H.  W.  Bellew  visited  Kandahar  in  1872,  and  witnessed  the  collection 
of  the  drug;  he  describes  the  process  essentially  as  did  Kaempfer.  The  roots 
varied  in  size  from  that  of  a  carrot  to  the  thickness  of  a  man's  leg,  and  their  yield 
from  half  an  ounce  to  two  pounds.  The  drug,  he  states,  is  very  much  adulterated. 
The  fruit  is  said  to  be  sent  to  India,  where  it  is  highly  esteemed  as  a  medicine. 

Asafetida  is  brought  to  this  country  either  from  India,  whither  it  is  conveyed 
from  Bushire,  and  down  the  Indus,  or  by  the  route  of  Great  Britain.  It  some- 
times comes  in  mats,  but  more  frequently  in  cases,  the  former  containing  eighty  or 
ninety,  the  latter  from  two  hundred  to  four  hundred  pounds.  It  is  sometimes  also 
imported  in  casks. 

Properties.  As  found  in  the  shops,  asafetida  is  in  irregular  masses,  softish 
when  not  long  exposed,  of  a  yellowish  or  reddish  brown  color  externally,  exhibit- 
ing when  broken  an  irregular,  whitish,  somewhat  shining  surface,  which  soon  be- 
comes red  on  exposure,  and  ultimately  passes  into  a  dull  yellowish  brown.  This 
change  of  color  is  characteristic  of  asafetida,  and  is  ascribed  to  the  influence  of 
air  and  light  upon  its  resinous  ingredient.  The  masses  appear  as  if  composed  of 
distinct  portions  agglutinated  together,  sometimes  of  white,  almost  pearly  tears, 
embedded  in  a  darker,  softer,  and  more  fetid  paste.  Occasionally  the  tears  are 
separate,  though  rarely  in  the  commerce  of  this  country.  They  are  roundish,  oval, 
or  irregular,  and  generally  flattened,  from  the  siza  of  a  pea  to  that  of  a  large  almond, 
sometimes  larger,  yellowish  or  brownish  externally  and  white  within,  and  not  unlike 
ammoniac  tears,  for  which  they  might  be  mistaken  except  for  their  odor,  which, 
however,  is  weaker  than  that  of  the  masses.  A  very  fine  variety  of  asafetida  is 
spoken  of  by  Bellew  as  being  procured  from  the  leaf-bud  in  the  centre  of  the  root. 
It  does  not  come  into  European  commerce,  but  is  the  Kandaharee  Hing  of  the 
Indian  bazaars.  (P.  J.  Tr.^  viii.  103.)  It  occurs  in  moist  flaky  pieces  and  tears, 
yielding  a  reddish  yellow  oil  on  pressure,  and  mostly  mixed  with  the  remains  of 
leaf-buds. 

The  odor  of  asafetida  is  alliaceous,  extremely  fetid,  and  tenacious ;  the  taste,  bit- 
ter, acrid,  and  durable.  The  effect  of  time  and  exposure  is  to  render  it  more  hard 
and  brittle,  and  to  diminish  the  intensity  of  its  smell  and  taste,  particularly  the 
former.  Kaempfer  assures  us  that  one  drachm  of  the  fresh  juice  diffuses  a  more 
powerful  odor,  through  a  close  room,  than  one  hundred  pounds  of  the  drug  as 
usually  kept  in  the  stores.  The  color,  which  is  at  first  white,  becomes  pink,  and 
finally  the  well-known  brown,  on  exposure.  Asafetida  softens  by  heat  without  melt- 
ing, and  is  of  difficult  pulverisation.  Its  sp.  gr.  is  1-327.  (^Berzeliiis.)  It  is  in- 
flammable, burning  with  a  clear,  lively  flame.  It  yields  all  its  virtues  to  alcohol, 
and  forms  a  clear  tincture,  which  becomes  milky  on  the  addition  of  water.  "  At 
least  60  per  cent,  of  it  should  dissolve  in  alcohol."  IT.  S.  Macerated  in  water  it 
produces  a  turbid  red  solution,  and,  triturated  with  that  fluid,  gives  a  white  or  pink- 
colored  milky  emulsion  of  considerable  permanence.  Touched  with  nitric  acid  (sp. 
gr.  1-2)  the  tear  becomes  of  an  evanescent  green  color.  When  asafetida  is  dissolved 
by  means  of  sulphuric  acid  or  ammonia,  it  exhibits  a  bluish  fluorescence.  In  100 
parts,  Pelletier  found  65  parts  of  resin,  1944  of  gum,  11-66  of  bassorin,  3-60  of 
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volatile  oil,  with  traces  of  acid  malate  of  calcium.  Brandes  obtained  4-6  parts  of 
volatile  oil,  47'25  of  a  bitter  resin  soluble  in  ether,  1-6  of  a  tasteless  resiu  insoluble 
in  ether.  1-0  of  extractive,  lO'-t  of  gum  containing  traces  of  potassa  and  lime  united 
with  sulphuric,  phosphoric,  acetic,  and  malic  acids,  64  of  bassorin,  6-2  of  sulphate 
of  calcium,  35  of  carbonate  of  calcium,  0-4  of  oxide  of  iron  and  alumina,  04  of 
malate  of  calcium  with  resin,  6-0  of  water,  and  4-6  of  impurities  consisting  chiefly 
of  sand  and  woody  fibre.  The  odor  of  the  gum-resin  depends  on  the  volatile  oil, 
which  may  be  procured  by  distillation  with  water  or  alcohol.  It  is  lighter  than 
water,  colorless  when  first  distilled,  but  becoming  yellow  with  age,  of  an  exceedingly 
offensive  odor,  and  of  a  taste  at  first  flat,  but  afterwards  bitter  and  acrid.  It  contains, 
according  to  Stenhouse,  from  15-75  to  23  per  cent.,  or,  according  to  Fliickiger,  may 
contain  as  much  as  25  per  cent.,  of  sulphur.  Hlasiwetz  {Ann.  Cliem.  und  Pharm., 
71,  p.  23)  considers  it  a  mixture,  in  variable  proportions,  of  the  sulphide  and  bisul- 
phide of  a  compound  radical,  consisting  of  carbon  and  hydrogen  (C,jHj,).  A  per- 
sulphide  of  allyl,  which  is  sublimed  when  oil  of  mustard  is  heated  with  persulphide 
of  potassium,  is  said  by  Wertheim  to  have  an  extremely  intense  odor  of  asafetida ; 
a  fact  which  justifies  the  supposition  that  it  may  be  identical  with  the  oil  of  that 
gum-resin.  (Gmelm,  ix.  377.)  The  oil  boils  at  about  138°  C.  (280°  F.),  but  sufiers 
decomposition,  yielding  sulphuretted  hydrogen.  When  long  exposed  to  the  air  it 
becomes  slightly  acid,  and  acquires  a  somewhat  difi'erent  odor.  ( Chem.  Gaz.,  No. 
178,  p.  1080 

The  resin  is,  according  to  Hlasiwetz  and  Barth  (^Ann.  Chem.  und  Pharm.,  138,  p. 
61),  a  mixture  containing /erM^ajc  acid,  CjoHj^O^.  crystallizing  in  iridescent  needles, 
and  obtained  by  precipitating  the  alcoholic  solution  with  lead  acetate,  washing  the 
precipitate,  and  decomposing  it  with  diluted  sulphuric  acid.  Fused  with  caustic 
potash,  ferulaic  acid  yields  oxalic  acid  and  carbonic  acids,  several  acids  of  the  fatty 
series,  and  proto-catechuic  acid.  The  resin  itself  treated  in  like  manner,  after  it  has 
been  previously  freed  from  gum,  yields  resorein. 

Impurities  and  Adulterations.  Asafetida  is  probably  often  purposely  adulter- 
ated ;  it  frequently  comes  of  inferior  quality,  and  mixed  with  various  impurities, 
such  as  sand  and  stones.  Portions  which  are  very  soft,  dark  brown,  or  blackish, 
with  few  or  no  tears,  and  indisposed  to  assume  a  red  color  when  freshly  T)roken, 
should  be  rejected.  We  have  been  informed  that  a  case  seldom  comes  without  more 
or  less  of  this  inferior  asafetida,  and  of  many  it  forms  the  larger  portion.  It  is  sold 
chiefly  for  horses.  A  factitious  substance,  made  of  garlic  juice  and  white  pitch  with 
&  little  asafetida,  has  occurred  in  commerce.  Asafetida  is  said  to  be  usually  mixed 
with  wheat  or  barley  flour,  or  with  earthy  matters  at  the  place  of  its  production ; 
the  impurities  sometimes  exceeding  30  i>er  cent.  Hingra  of  the  Bombay  bazaars 
is  a  very  stony  variety,  composed  largely  of  earthy  matter. 

Asafetida  is  sometimes  kept  in  the  powdered  state ;  but  this  is  objectionable,  as 
the  drug  is  thus  necessarily  weakened  by  the  loss  of  volatile  oil,  and  is  besides 
rendered  more  liable  to  adulteration. 

Medical  Properties  and  Uses.  The  effects  of  asafetida  on  the  sptem  are  those 
of  a  moderate  stimulant,  antispasmodic,  eflBcient  expectorant,  and  feeble  laxative. 
Some  consider  it  also  emmenagogue  and  anthelmintic.  Its  volatile  oil  is  undoutedly 
absorbed ;  as  its  peculiar  odor  may  be  detected  in  the  breath  and  the  secretions. 
As  an  antispasmodic  simply,  it  is- employed  in  the  treatment  of  hysteria,  hypo- 
chondriasis, convulsions  of  various  kinds,  spasm  of  the  stomach  and  bowels  un- 
connected with  inflammation,  and  in  numerous  other  nervous  disorders  of  a  merely 
functional  character.  From  the  union  of  expectorant  with  antispasmodic  powers, 
it  is  highly  useful  in  spasmodic  pectoral  affections,  such  as  hooping-cough  and  asthma, 
and  in  certain  infantile  coughs  and  catarrhs,  complicated  with  nervous  disorder,  or 
with  a  disposition  of  the  system  to  sink.  In  cjitarrhal  senilis;  in  the  secondary 
stages  of  peripneumonia  notha,  croup,  measles,  and  catarrh  ;  in  pulmonary  consump- 
tion ;  in  fact,  in  all  cases  of  subacute  or  chronic  disease  of  the  chest  in  which  there 
is  want  of  due  nervous  energy,  asafetida  may  be  occasionally  prescribed  with  advan- 
tage. In  the  form  of  enema,  it  is  useful  in  cases  of  inordinate  accumulation  of  air 
in  the  bowels,  and  also  in  the  hysteric  paroxysm,  and  other  functional  convulsions. 
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Its  laxative  tendency  is  generally  advantageous,  but  must  sometimes  be  counteracted 
by  opium.    It  may  often  be  usefully  combined  with  cathartics  in  flatulent  constipation. 

It  appears  to  have  been  known  in  the  East  from  very  early  ages,  and,  notwith- 
standing its  repulsive  odor,  is  at  present  much  used  in  India  and  Persia  as  a  condi- 
ment. Persons  soon  habituate  themselves  to  its  smell,  which  they  even  learn  to 
associate  pleasantly  with  the  agreeable  effects  experienced  from  its  internal  use. 
Children  with  hooping-cough  sometimes  become  fond  of  it. 

The  medium  dose  is  ten  grains  (0-65  Grra.),  which  may  be  given  in  pill  or  emul- 
sion. (See  Mlstura  Asa/oetidx.)  The  tincture  is  oflBcinal,  and  is  much  used.  When 
given  by  injection,  the  gum-resin  should  be  triturated  with  warm  water.  From 
half  a  drachrj  to  two  drachms  (1-95-7-8  Gm.)  may  be  administered  at  once  in 
this  way.  It  may  also  sometimes  be  conveniently  given  in  the  form  of  a  supposi- 
tory. A  syrup  has  been  recommended,  in  which  the  fetid  odor  of  the  drug  is  ob- 
viated by  the  use  of  the  infusion  of  wild  cherry  bark.  (See  A.  J.  F.,  1871,  p.  397.)* 

Off.  Prep.  Emplastrum  Asafoetidae,  U.S.;  Enema  Assafoetidae,  Br.;  Mistura 
Asaibetidae ;  Pilulae  Aloes  et  Asafoetidae ;  Pilulae  Asafoetidae,  U.  S.;  Pilula  Assa- 
foetidae Composita,  Br.;  Pilulae  Galbani  Compositae,  U.  S.;  Spiritus  Ammoniae 
Foetidus,  Br.;  Tinctura  Asafoetidae,  U.  S. 

ASCLEPIAS.    U.S.     Asclepias.  [Pleurisy  Root.'] 

(AS-CLE'PI-AS.) 

"  The  root  of  Asclepias  tuberosa.  Linn"^.     (Hat.  Ord.  Asclepiadaceae.)"    U.  S. 

Butterfly-Weed;   Racine  d'Asclepiade  tubereuse, /V./    Knollige  Schwalbenwurzel,  G. 

Gen.  Oh.  Calyx  small,  five-parted.  Corolla  rotate,  five-parted,  mostly  reflexed. 
Staminal  crown  (or  nectary)  simple,  five-leaved  ;  leaflets  opposite  the  anthers,  with 
a  subulate  averted  process  at  the  base.  Stigmas  with  the  five  angles  (corpuscles) 
opening  by  longitudinal  chinks.     PolUnia  five  distinct  pairs.    Torrey. 

Several  species  of  Asclepias,  besides  A.  tuberosa,  have  been  employed  medici- 
nally ;  and  two  of  these,  A.  Syriaca  and  A.  incarnata,  were  recognized  in  the 
Secondary  Catalogue  of  the  U.  S.  Pharm.  1870. 

Asclepias  tuberosa.  Willd.  Sp.  Plant,  i.  1273;  Bigelow,  Am.  Med.  Bot.  ii.  59; 
Barton,  Med.  Bot.  i.  239.  The  root  of  the  butterfly- weed,  or  pleurisy  root,  is  peren- 
nial, and  gives  origin  to  numerous  stems,  which  are  erect,  ascending,  or  procum- 
bent, round,  hairy,  of  a  green  or  reddish  color,  branching  at  the  top,  and  about  three 
feet  in  height.  The  leaves  are  scattered,  oblong-lanceolate,  very  hairy,  of  a  rich, 
deep  green  color  on  their  upper  surface,  paler  beneath,  and  supported  usually  on 
short  footstalks.  They  differ,  however,  somewhat  in  shape  according  to  the  variety 
of  the  plant.  In  the  variety  with  decumbent  stems  they  are  almost  linear,  and  in 
another  variety  cordate.  The  flowers  are  of  a  beautiful  reddish  orange  color,  and 
disposed  in  terminal  or  lateral  corymbose  umbels.  The  fruit  is  an  erect  lanceolate 
follicle,  with  flat  ovate  seeds  connected  to  a  longitudinal  receptacle  by  long  silky 
hairs. 

This  plant  differs  from  other  species  of  Asclepias  in  not  emitting  a  milky  juice 
when  wounded.  It  is  indigenous,  growing  throughout  the  United  States  from  Mas- 
sachusetts to  Georgia,  and  as  f\ir  west  as  Texas,  and,  when  in  full  bloom,  in  June 
and  July,  having  a  splendid  appearance.  It  is  most  abundant  in  the  Southern  States. 
The  root  is  the  only  part  used  in  medicine.  It  is  "  large  and  fusiform,  dried  in 
longitudinal  or  transverse  sections;  from  one  to  six  inches  (25  to  150  mm.)  long, 
and  about  three-quarters  of  an  inch  (2  cm.)  or  more  in  thickness ;  the  head  knotty, 
and  slightly  but  distinctly  annulate,  the  remainder  longitudinally  wrinkled ;  exter- 
nally orange  brown,  internally  wliilish  ;  tough,  and  having  an  uneven  fracture ;  bark 
thin,  and  in  two  distinct  layers,  the  inner  one  whitish ;  wood  yellowish,  with  large, 
white,  medullary  rays ;  it  is  inodorous,  and  has  a  bitterish,  somewhat  acrid  taste ; 
when  long  kept  it  acquires  a  gray  color."    U.  S. 

*  J.  W.  Wood  prepares  syrup  of  asafetida  by  dissolving  256  grains  of  asafetida  in  two  fluid- 
ounces  of  glycerin  by  the  aid  of  a  gentle  heat,  and  .=training.  He  then  dissolves  15  drops  oil  of 
wintergrcen,  5  drops  oil  of  cinnamon,  and  1  drop  oil  of  bitter  almond,  in  three  fluidrachins  of 
95  per  cent,  alcohol,  and  adds  it  to  the  above,  together  with  enough  simple  syrup  to  make  the  whole 
measure  one  pint.     Each  fluidrachm  represents  two  grains  of  asafetida.    {A.  J.  P.,  Sept.  187-J.) 
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When  dried,  it  is  easily  pulverized ;  and  its  taste  is  bitter,  but  not  otherwise  un- 
pleasant. Mr.  E.  Rhoads  discovered  in  it  a  peculiar  principle,  which  he  obtained 
by  treating  the  cold  infusion  with  tannic  acid,  mixing  the  precipitate,  previously 
washed  and  expressed,  with  litharge,  drying  the  mixture  and  exhausting  it  with  hot 
alcohol,  and  finally  decolorizing  and  evaporating  the  alcoholic  liquor.  The  product 
was  a  yellowish  white  powder,  having  the  taste  of  the  root,  soluble  in  ether,  and 
much  less  readily  so  in  water,  from  which  it  was  precipitated  by  tannic  acid.  Mr. 
Rhoads  also  found  evidence  of  the  existence  in  the  root  of  tannic  and  gallic  acids, 
albumen,  pectin,  gum,  starch,  a  resin  soluble  and  another  insoluble  in  ether,  fixed  oil, 
a  volatile  odorous  fatty  matter,  and  various  salts,  besides  from  30  to  35  per  cent,  of 
lignin.  (.4.  J.  P.,  xxxiii.  492.) 

Medical  Properties  and  Uses,  The  root  of  Asclepias  tuherosa  is  diaphoretic  • 
and  expectorant,  without  being  stimulant.  In  large  doses  it  is  often  also  cathartic. 
Dr.  Pawling,  of  Norristown,  Pa.,  found  it  always,  when  freely  given,  to  diminish  the 
volume  and  activity  of  the  pulse,  while  it  produced  copious  diaphoresis  (^A.  J.  P., 
xxxiii.  496)  ;  and  Dr.  Goodbrake,  of  Clinton,  111.,  considers  it,  from  his  experience, 
slightly  sedative  and  astringent.  (  Trans,  of  llh'nois  State  Med.  Soc,  1857.)  In  the 
Southern  States  it  has  long  been  employed  by  regular  practitioners  in  catarrh,  pneu- 
monia, pleurisy,  consumption,  and  other  pectoral  affections.  Its  popular  name  of 
pleurisy  root  expresses  the  estimation  in  which  it  is  held  as  a  remedy  in  that  disease. 
It  has  also  been  useful  in  diarrhoea,  dysentery,  and  acute  and  chronic  rheumatism. 
Dr.  Lockwood  .speaks  highly  of  its  efficacy  in  promoting  the  eruption  in  exauthema- 
tous  fevers.  (^Buffalo  Med.  Jottrn.,  March,  1848.)  Much  testimony  might  be  ad- 
vanced in  proof  of  its  pos.sessing  considerable  diaphoretic  powers.  It  is  said  to  be 
gently  tonic,  and  has  been  popularly  used  in  pains  of  the  stomach  from  flatulence 
and  indigestion. 

From  twenty  grains  to  a  drachm  (1-3-3-9  Gm.)  of  the  root  in  powder  may  be 
given  several  times  a  day  ;  "but  as  a  diaphoretic  it  is  best  administered  in  decoction 
or  infusion,  made  in  the  proportion  of  an  ounce  to  a  quart  of  water,  and  given  in 
the  dose  of  a  teacupful  every  two  or  three  hours  till  it  operates.* 

ASPIDIUM.    U.S.     Aspidium.     [Male  Fern.'] 

(AS-PID'I-C3I.) 

"  The  rhizome  of  Aspidium  Filix  mas,  Swartz,  and  of  Aspidium  marginale,  "Will- 
denow.  ( Xat.  Ord.  FiViccs.y  I'.  S.  The  dried  rhizome  with  the  bases  of  the  foot- 
stalks, and  portions  of  the  root  fibres,  of  Aspidium  Filix  mas.  Br. 

Filix  Mas,  Br.  and  U.  S.  1S70  ;  Rhizoma  Filicis,  P.G.;  Radix  Filicis  maris,  Male  Shield  Fern; 
Fougere  male,  Fr./  Wurmfarnwurzel,  Woldfarnwurzel,  Johanniswurzel,  G.;  F^lce  maschio.  It.; 
Helecho,  S/>. 

Gen.  Ch.  Fruit  dots  roundish' or  round,  borne  on  the  backs  or  extremities  of  free 
pinnate  veins;  indusium  flat,  scarious,  orbicular,  or  round  kidney-shaped,  covering 
the  sporangia,  attached  to  the  receptacle  at  the  centre,  or  at  the  sinus  opening  all 
round  the  margin. 

Aspidium  Filix  mas.  Willd.  Sp.  Plant,  v.  259  ;  Smith,  Flor.  Britan. — Nephro- 
dium  Filix  mas.  Lindley,  Flor.  Med.  619. — Polt/podinm  Filix  mas.  Linn.  ;  Woodv. 
Med.  Bot.  p.  795,  t.  267.  The  male  fern  has  a  perennial,  horizontal  root  or  rhizome, 
from  which  numerous  annual  fronds  or  leaves  arise,  forming  tufts  from  a  foot  to  four 
feet  in  height.  The  stipe,  or  footstalk,  and  midrib  are  thickly  beset  with  brown, 
tough,  transparenl>  scales  ;  the  frond  itself  is  oval-lanceolate,  acute,  pinnate,  and  of  a 
bright  green  color.  The  pinnae  or  leaflets  are  remote  below,  approach  more  nearly 
as  they  ascend,  and  run  together  at  the  summit  of  the  leaf.  They  are  deeply  divided 
into  lobes,  which  are  of  an  oval  shape,  crenate  at  the  edges,  and  gradually  diminish 
from  the  base  of  the  pinna  to  the  apex.     The  fructification  is  in  small  dots  on  the 

*  Fluid  Extract  of  Asclepiat.  Mr.  E.  Rhoads  prepares  a  fluid  extract  by  moistening  sixteen 
ounces  of  the  powdered  root  with  four  fluidounces  of  a  menstruum  consisting  of  three  pints  of 
alcohol  and  a  pint  and  a  half  of  water,  packing  the  mixture  into  a  conical  glass  percolator,  pouring 
on  it  the  remainder  of  the  menstruum,  reserving  the  twelve  fluidounces  which  first  pass,  evapor- 
ating the  residue  of  the  filtered  liquor  by  means  of  a  water-bath  to  four  fluidounces,  mixing  this  with 
the  reserved  liquor,  and  filtering  at  the  end  of  twenty-four  hours.  This  preparation  was  found 
effective  by  Dr.  Pawling,  in  the  dose  of  a  fiuidrachm  (3'75  C.c.)  every  four  hours. 
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back  of  each  lobe,  placed  in  two  rows  near  the  base,  and  distant  from  the  edges. 
The  plant  is  a  native  of  Europe,  Asia,  and  the  north  of  Africa.  It  is  also  said  to 
have  been  found  in  some  of  the  Polynesian  islands,  and  grows  in  Canada,  following 
the  Rocky  Mountain  chain  through  Mexico,  Venezuela,  etc.,  as  far  south  as  Peru. 
In  the  Eastern  United  States  it  is  replaced  by  A.  marginale,  Sw.,  and  A.  Goldianum, 
Hook. 

A.  marginale.  Swartz.  {Gray's  3Ianual.)  Frond  ovate-oblong  in  outline  (one  to 
two  feet  long),  pale  green  ;  pinnae  lanceolate,  from  a  broad  almost  sessile  base  ;  pin- 
nules oblong,  obtuse,  crowded.  This  species  differs  from  A.  Filix  mas  chiefly  in  having 
its  fruit  dots  upon  the  margins  of  its  evergreen  fronds. 

The  revisers  of  our  Pliarmacopceia  have  perhaps  acted  prematurely  in  admitting 
Aspidium  marginale,  but  it  is  probable  that  most  species  of  the  genus,  if  not  of  the 
natural  order,  are  medicinally  active.  Mr.  J.  L.  Patterson  (^A.  J.  P.,  1875)  found 
that  the  newly  recognized  A.  vnarginale  contained  all  of  the  active  principle  of  A. 
Filix  mas,  and  Mr.  Clias.  H.  Cressler  has  demonstrated  the  activity  of  its  oleo- 
resin.  (^Ibid.,  1878.)  On  the  Pacific  slope  the  indigenous  A.  rigida  is  locally  used 
against  the  tape-worm,  and  Mr.  J.  G.  Bowman  has  found  in  it  filicic  acid  and  resin. 
Popular  belief  has  long  ascribed  tnenicidal  virtues  to  our  native  Aspleniiim  Filix 
foemina ;  and  the  KaflBrs  of  South  Africa  use  the  rhizome  of  Aspidium  AtJux- 
manticum  under  the  name  of  inkomankomo,  or  uncomocomo.  It  is  the  panniim  of 
European  commerce.  (P.  J.  Tr.,  xvi.  447.) 

The  proper  period  for  collecting  the  rhizome  is  during  the  summer,  when,  according 
to  M.  Peschier,  of  Geneva,  it  abounds  more  in  the  active  principle  than  at  any  other 
season.  The  same  writer  informs  us  that  it  deteriorates  rapidly  when  kept,  and  in 
about  two  years  becomes  entirely  inert.  The  rhizomes  of  other  species  of  fern  are  fre- 
quently substituted  for  the  officinal ;  and  in  the  dried  state  it  is  difficult  to  dis- 
tinguish them.  The  chaff,  together  with  the  dead  portions  of  the  rhizome  and 
Btipes,  should  be  removed,  and  only  such  portions  as  have  retained  their  green  color 
should  be  used. 

Properties,  etc.  As  taken  from  the  ground,  the  rhizome  consists  of  a  long  cylindrical 
caudex,  around  which  are  closely  arranged,  overlapping  each  other  like  the  shingles 
of  a  roof,  the  remains  of  the  leafstalks  or  stipes,  which  are  an  inch  or  two  in  length, 
from  two  to  four  lines  thick,  somewhat  curved  and  directed  upwards,  angular,  brown, 
shining,  and  surrounded  near  their  origin  from  the  rhizome  with  thin  silky  scales,  of  a 
light  brown  color.  From  between  these  remains  of  the  footstalks  emerge  numerous 
small  radical  fibres.  The  whole  rhizome,  thus  constituted,  presents  a  somewhat  flexible, 
cylindrical  mass,  one  or  two  inches  thick,  and  from  three  inches  to  a  foot  or  more  in 
length.  In  this  form,  however,  it  is  not  usually  found  in  our  shops.  The  whole 
is  ordinarily  broken  up  into  fragments,  consisting  of  the  separated  remains  of  the 
leafstalks  before  described,  with  a  small  portion  of  the  substanceof  the  rhizome  attached 
to  their  base,  where  they  are  surrounded  by  the  silky  scales.  These  fragments,  as 
seen  in  the  shops,  often  appear  as  if  long  kept,  and  are  probably,  in  general,  much  de- 
teriorated by  time.  The  following  observations  are  made  by  Geiger  in  relation  to  the 
collection  and  preservation  of  the  rhizome.  The  inner  parts  of  the  fresh  rhizome,  and 
of  the  portions  of  stalk  attached  to  it,  are  fleshy  and  of  a  light  yellowish  green  color. 
In  collecting  them,  all  the  black  discolored  portions  should  be  cut  away,  the  fibres 
and  scales  separated,  and  only  the  sound  green  parts  preserved.  These  should  be 
immediately  but  carefully  dried,  and  then  pulverized  ;  and  the  powder  should  be  kept 
in  small  well-stopped  glass  bottles.  The  powder  thus  prepared  has  a  pale  yellowish 
color  with  a  greenish  tinge. 

The  dried  rhizome  is  externally  of  a  brown  color,  internally  yellowish  white  or  red- 
dish, with  a  peculiar  but  feeble  odor  which  is  most  obvious  in  the  powder  and  decoc- 
tion, and  a  sweetish,  bitter,  astringent,  nauseous  taste.  Microscopic  examination 
shows  that  it  is  composed  of  polyhedral,  porous-walled  cells  and  vascular  bundles 
containing  scalariform  ducts:  in  A.  Filix  mas,  ten  of  these  bundles  are  larger  than 
the  others,  and  are  arranged  in  a  circle  near  to  the  surface ;  whilst  in  A.  marginale 
there  are  only  six  bundles  in  the  circle.  It  has  been  analyzed  by  H.  Bock,  who  gives, 
as  its  constituents,  volatile  oil,  fixed  oil,  resin,  starch,  vegetable  jelly,  albumen,  gum, 
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sugar,  tannic  and  gallic  acids,  pectin,  lignin,  and  various  salts.  (See  A.  J.  P.,  zziv. 
64.)  Peschier  ascertained  that  its  active  properties  reside  in  the  ethereal  extract, 
which  is  the  fixed  oil  in  an  impure  state,  containing  volatile  oil,  resin,  coloring  mat- 
ter, etc.  It  is  a  thick  dark  liquid,  with  the  odor  of  the  fern,  and  a  nauseous,  bit- 
terish, somewhat  acrid  taste.  Dr.  E.  Luck  has  found  in  it  a  peculiar  acid,  which 
he  denominates  filicic  acid,  and  has  extracted  from  the  root  two  others  named  (an- 
naspicUc  and  pteritannic  acids.  l^Chem.  Gaz.,  ix.  407  and  452.)  The  aspidin  of 
Pavesi  is  not  entitled  to  the  name,  as,  though  it  may  contain,  it  does  not  itself  con- 
stitute the  active  principle,  and  is  probably  little  if  at  all  superior  to  the  ethereal 
extract. 

Medical  Properties  and  Uses.  Male  fern  produces,  when  taken  internally,  no 
very  obvious  effects  upon  the  system.  It  was  used  by  the  ancients,  and  is  mentioned 
as  a  vermifuge  in  the  works  of  Dioscorides,  Theophrastus,  Galen,  and  Pliny,  and  was 
also  noticed  by  some  of  the  earlier  modern  writers,  among  whom  was  Hoffman. 
But  it  does  not  appear  to  have  been  generally  known  till  about  the  year  1775. 
Madame  Nouffer,  the  widow  of  a  surgeon  in  Switzerland,  had  gradually  acquired 
great  celebrity  in  the  cure  of  tape-worm  by  a  secret  remedy.  Her  success  was  such 
as  to  attract  the  attention  of  the  medical  profession  at  Paris ;  and  some  of  the  most 
eminent  physicians  of  that  city,  who  were  deputed  to  examine  into  the  subject, 
having  reported  favorably,  of  the  remedy,  the  secret  was  purchased  by  the  King  of 
France,  and  published  by  his  order.  The  outlines  of  her  plan  were  to  give  a  dose  of 
the  powdered  root  of  the  male  fern,  and  two  hours  afterwards  a  powerful  cathartic, 
to  be  followed,  if  it  should  not  operate  in  due  time,  by  some  purging  salt ;  and  this 
process  was  to  be  repeated,  at  proper  intervals,  till  the  worm  should  be  evacuated. 
A  German  physician,  named  Herrenscliwand,  had  used  the  male  fern  in  a  manner 
somewhat  similar,  before  Madame  Nouffer's  secret  was  known.  The  oleorcsin  of 
Male  Fern  is  certainly  a  very  efiBcient  taenicide.  It  is  said  (with  doubtful  accuracy) 
to  prove  more  effectual  against  the  tape- worm  of  the  Swiss  (Bothriocephulux  latus) 
than  against  the  Tsenia  solium,  which  is  more  frequent  in  France  and  Enjrland. 
{Bremser.^  The  ethereal  extract  should  alone  be  used.  (See  Oleoresina  Filicis.) 
It  should  always  be  followed  by  a  brisk  cathartic. 

Off.  Prep.  Extractum  Filicis  Liquidum,  Br.;  Oleoresina  Aspidii,  U.  S. 

ATROPINA.   U.S.     Atropine. 

CnHoNOs;  289.  (AT-RO-Pi'N.\.)  C34  H»  NOe;  289. 

"  An  alkaloid  prepared  from  Belladonna."    if  S. 

Atropia,  Br.,  also  U.  S.  1S70;  Atropinum,  P.O.;  Atropine,  Fr.,-  Atropin,  G. 

Tlie  U.  S.  Pharmacopoeia  has  very  properly  omitted  the  process  for  preparing 
atropine;  for  process  of  1870  see  foot-note.*  The  British  process  is  as  follows: 
"  Take  of  Belladonna  Root,  recently  dried  and  in  coarse  powder,  two  pounds  [avoir- 
dupois] ;  Rectified  t?pirit  ten  pints  [Imperial  measure] ;  Slaked  Lime  one  ounce 
[av.]  ;  Diluted  Sulphuric  Acid,  Carbonate  of  Potash,  of  each,  a  sufficiency ;  Chlo- 
roform three  Jiuidounces  ;  Purified  Animal  Charcoal  a  sufficiency  ;  Distilled  Water 
ten  ffuidounces.  Macerate  the  Root  in  four  pints  [Imp.  meas.]  of  the  Spirit,  for 
twenty-four  hours,  with  frequent  stirring.  Transfer  to  a  displacement  apparatus, 
and  exhaust  the  root  with  the  remainder  of  the  Spirit  by  slow  percolation.  Add  the 
Lime  to  the  tincture  placed  in  a  bottle,  and  shake  them  occasionally  several  times. 

*"  Take  of  Belladonna  Root,  in  fine  poxrder, /orfif-eight  trot/ounces;  Purified  Chloroform /owr 
trnynuucfs  and  a  half ;  Diluted  Sulphuric  Acid,  Solution  of  Potassa,  Alcohol,  Water,  each,  n  tnjffi- 
cieut  quantity.  Mix  the  powder  with  a  pint  of  Alcohol,  and,  having  introduced  the  mixture  into  a 
cylin<lrical  percolator,  pour  alcohol  gradually  upon  it  until  sixteen  pints  have  passed.  From  the 
liquid,  thus  obtained,  distil  off  twelve  pints  of  Alcohol.  To  the  residue  add  sufl5cient  Diluted  Sul- 
phuric Acid  to  give  it  an  acid  reaction,  and,  having  evaporated  the  liquid  to  half  a  pint,  add  an 
equal  bulk  of  Water,  and  filter  through  paper.  To  the  filtered  liquid  add.  first  a  troyounce  and  a 
half  of  the  Chloroform,  and  then  Solution  of  Potassa  in  slight  excess,  and  shake  the  whole  together 
at  intervals,  for  half  an  hour.  When  the  heavier  liquid  has  subsided,  separate  it,  and,  having  added 
a  troyounee  and  a  half  of  the  Chloroform  to  the  lighter  liquid,  again  shake  them  together,  and 
separate  the  heavier  from  the  lighter  liquid  as  before.  Add  to  this  lighter  liquid  the  remainder  of 
the  Chloroform,  and,  after  agitation,  separate  the  heavier  liquid  for  the  third  time.  Mix  the 
heavier  liquids  in  a  capsule,  and  set  the  mixture  aside  until,  by  spontaneous  evaporation,  the 
Atropia  is  left  dry."    U.  S.  1870. 
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Filter,  add  the  Dilute  Sulphuric  Acid  in  very  feeble  excess  to  the  filtrate,  and  filter 
again.  Distil  off  three-fourths  of  the  Spirit,  add  to  the  residue  the  Distilled  Water, 
evaporate  at  a  gentle  heat,  but  as  rapidly  as  possible,  until  the  liquor  is  reduced  to 
one-third  of  its  volume  and  no  longer  smells  of  alcohol;  then  let  it  cool.  Add  very 
cautiously,  with  constant  stirring,  a  solution  of  the  Carbonate  of  Potash  so  as  nearly 
to  neutralize  the  acid,  care,  however,  being  taken  that  an  excess  is  not  used.  Set  to 
rest  for  six  hours,  then  filter,  and  add  Carbonate  of  Potash  in  such  quantity  that  the 
liquid  shall  acquire  a  decided  alkaline  reaction.  Place  it  in  a  bottle  with  the  Chloro- 
form ;  mix  well  by  frequently  repeated  brisk  agitation,  and  pour  the  mixed  liquids 
into  a  funnel  furnished  with  a  glass  stop-cock.  When  the  Chloroform  has  subsided, 
draw  it  off  by  the  stop-cock,  and  distil  it  on  a  water-bath  from  a  retort  connected 
with  a  condenser.  Dissolve  the  residue  in  warm  Rectified  Spirit ;  digest  the  solu- 
tion with  a  little  Animal  Charcoal ;  filter,  evaporate,  and  cool  until  colorless  crystals 
are  obtained."  Br. 

The  U.  S.  process  of  1870  is  a  modification  of  that  of  Prof  Procter.  (Proe. 
A.  P.  A.,  1860.)     For  discussion  of  this  and  other  processes,  see  U.  S.  D.,  14th  ed. 

The  British  process  is  a  combination  of  the  processes  of  Mein  and  Rabourdin 
(see  14th  ed.  U.  S.  Dispensatory),  the  former  being  followed  until  after  the  addition 
of  carbonate  of  potassium,  and  the  alkaloid  thus  liberated  being  taken  up  by  chloro- 
form as  in  the  latter.  The  use  of  lime  in  the  earlier  stage  of  the  proceedings  is  to 
cause  a  precipitation  of  various  substances  which  would  otherwise  embarrass  the 
subsequent  operations.  This  alkaloid  cannot  be  prepared  profitably  on  the  small 
scale  by  the  pharmacist,  and  for  this  reason  the  Pharmacopoeia  furnishes  several  good 
tests  for  recognizing  its  quality,  and  refrains  from  giving  a  process. 

Properties  and  Tests.  Atropine  is  in  "  colorless,  or  white,  acicular  crystals, 
permanent  in  the  air,  odorless,  having  a  bitter  and  acrid  taste,  and  an  alkaline  re- 
action. Soluble  in  600  parts  of  water  at  15°  C.  (59°  F.),  and  in  35  parts  of  boiling 
water ;  very  soluble  in  alcohol ;  also  soluble  in  3  parts  of  chloroform  and  in  60 
parts  of  ether.  When  heated  to  114°  C.  (237-2°  F.),  the  crystals  melt,  and,  on 
ignition,  are  completely  dissipated,  emitting  acrid  vapors.  Atropine  and  its  salts 
are  decomposed  and  rendered  inert  by  prolonged  contact  with  potassa  or  soda,  and, 
if  heated  with  either  of  them,  evolve  vapor  of  ammonia.  A  solution  of  Atropine, 
or  of  any  of  its  salts,  when  applied  to  the  eye,  strongly  dilates  the  pupil. 

"  With  sulphuric  acid  Atropine  yields  a  colorless  solution,  which  is  neither  col- 
ored by  nitric  acid  (abs.  of  and  difference  from  morphine),  nor  at  once  by  solution 
of  bichromate  of  potassium  (abs.  of  and  difference  from  strychnine),  though  the 
latter  reagent,  by  prolonged  contact,  causes  the  solution  to  turn  green.  On  heating 
this  green  solution,  diluted  with  a  little  water,  to  boiling,  a  pleasant  odor,  recalling 
that  of  roses  and  orange  flowers,  is  developed.  The  aqueous  solution  of  Atropine, 
or  of  any  of  its  salts,  is  not  precipitated  by  test-solution  of  platinic  chloride  (differ- 
ence from  most  other  alkaloids).  With  chloride  of  gold  it  yields  a  precipitate 
which,  when  recrystallized  from  boiling  water  acidulated  with  hydrochloric  acid, 
is  deposited  on  cooling  (rendering  the  liquid  turbid),  in  minute  crystals,  forming  a 
dull,  lustreless  powder  on  drying  (difference  from  hyoscyamine)."    U.  S. 

It  is  inflammable,  giving  off  an  odor  like  that  of  benzoic  acid,  and,  when  burned 
in  the  open  air,  leaving  no  residue.  By  distilling  it  with  bichromate  of  potassium 
and  sulphuric  acid.  Dr.  E.  Pfeiffer  succeeded  in  obtaining  crystals  of  benzoic  acid 
and  propylamine.  (A,  J.  P.,  1864,  p.  226.)  Dr  Kraut,  by  heating  it  with  baryta 
water,  succeeded  in  obtaining  an  uncrystallizuble  salt,  consisting  of  a  peculiar  acid 
and  peculiar  base,  the  former  of  which  he  calls  tropic  acid,  C^U^JJ.^,  and  the  latter 
tropvie,  CgHjjNO.  (Ibid.,  p.  232.)  Ladenburg  (Ber.  Chem.  Ges.  12,  942,  and  13, 
104)  has  succeeded  in  effecting  the  synthesis  of  atropine  from  these  two  constitu- 
ents, which  when  heated  over  a  water  bath  in  the  presence  of  dilute  hydrochloric 
acid,  unite  to  form  the  alkaloid.  It  is  said,  moreover,  that  when  a  little  of  it,  dis- 
solved in  a  few  drops  of  sulphuric  acid,  is  heated,  an  odor  is  given  out  resembling 
that  of  orange  flowers.  (Ibid.,  March,  1864,  p.  112.)  Hinterberger  states  that  an 
alcoholic  solution  of  atropine,  when  cyanogen  is  passed  through  it,  assumes  a  blood- 
red  color,  and,  on  spontaneous  evaporation,  deposits  a  red  syrupy  liquid  insoluble 
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in  water.  {Gmelin.)  The  detection  of  atropine,  in  small  quantity,  is  a  matter  of 
great  diflBculty ;  the  best  test  is  the  physiological,  which  consists  in  placing  the 
suspected  liquid  in  the  eye  of  a  cat,  or  other  animal,  when,  if  the  alkaloid  be 
present,  dilatation  of  the  pupil  will  occur.  According  to  Brunner,  the  best  chem- 
ical test  is  the  aromatic  smell,  which  is  produced  by  adding  this  alkaloid  and  a  little 
water  to  a  hot  mixture  of  sulphuric  acid  and  bichromate  of  potassium  or  molybdate 
of  ammonium.  {P.  J.  Tr.,  iv.  385.)     For  further  information  see  Belladonna* 

Medical  Properties  and  Uses.  The  local  and  general  effects  of  atropine  on 
the  system  are  precisely  those  of  belladonna.  It  is,  however,  more  speedy  in  its 
operation,  probably  in  consequence  of  its  easier  absorption.  Thus,  the  poisonous 
action  of  belladonna  is  seldom  experienced  in  less  than  half  an  hour,  while  that  of 
atropine  shows  itself  Tiolen.tly  in  fifteen  or  twenty  minutes.  The  most  prominent 
effects  from  small  remedial  doses  are  dryness  and  stricture  of  the  throat,  and 
slight  uneasiness  of  the  head,  with  confusion  or  giddiness ;  from  somewhat  larger 
doses,  dilatation  of  the  pupil,  some  dimness  of  vision,  frontal  headache,  hurried 
respiration,  slight  delirium,  flushed  face,  and  sometimes  a  scarlet  rash.  After  poi- 
sonous doses,  the  above  symptoms  occur  in  a  more  aggravated  form.  Two  distinct 
stages  of  the  poisoning  can  usually  be  noted.  At  first  there  is  great  dimness  or 
total  temporary  loss  of  vision,  excessive  dilatation  of  the  pupil,  headache,  delirium, 
which  is  always  talkative  and  may  be  violent,  an  enormous  increase  in  the  frequency 
of  the  pulse,  which  is  also  small  and  hard,  and  an  elevation  of  the  bodily  temper- 
ature, and  decided  increase  of  the  rate  of  respiration.  Subsequently  the  second 
stage  develops,  and  paralytic  symptoms  set  iu :  the  delirium  gives  way  to  stupor, 
restlessness  to  paralytic  weakness,  the  pulse  becomes  very  feeble,  the  surface  cold, 
the  respirations  grow  more  and  more  shallow,  and  death  from  failure  of  both  respi- 
ration and  circulation  occurs. 

In  some  instances  violent  convulsions  have  occurred ;  nausea  and  vomiting,  and 
even  diarrhoea,  are  occasionally  produced.  The  atropine  is  eliminated  by  the  kidneys, 
and  may  produce  increased  diuresis,  but  usually  there  is,  in  cases  of  poisoning, 
retention  of  urine  from  vesical  paralysis.  The  increase  of  the  heart's  action  by  atro- 
pine is  chiefly  due  to  its  paralyzing  the  peripheral  vagi,  the  inhibitory  nerves  of  the 
heart ;  the  final  cardiac  failure  which  takes  place  when  poisonous  doses  have  been 
taken  is  apparently  the  result  of  a  direct  depressant  action  on  the  heart-muscle.  Upon 
the  vaso-motor  centres  atropine  in  a  moderate  dose  acts  as  a  stimulant,  thereby 
causing  a  great  rise  of  the  arterial  pressure.  After  poisonous  doses  the  primary 
vaso-motor  spasm  is  followed  by  dilatation  of  the  vessels,  and  great  fall  of  the  arterial 
pressure.  Upon  the  spinal  cord  it  acts  as  a  powerful  stimulant.  Hence  the  vio- 
lent convulsions  which  are  sometimes  seen  in  belladonna  poisoning.  Usually  this 
effect  is  more  or  less  completely  masked  by  the  paralysis  of  the  motor  nerves,  which 
is  one  of  the  most  marked  effects  of  the  poison  ;  upon  the  afferent  nerves  the 
poison  seems  to  have  but  little  influence.  On  all  non-striated  muscle  atropine  exerts 
a  very  powerful  influence,  and  it  is  probable,  although  not  certain,  that  whilst  in 
poisonous  amount  it  lessens  and  finally  paralyzes  intestinal  movements  by  a  direct 
action  upon  the  muscular  coats,  in  small  doses  it  increases  peristalsis  by  paralyzing 
the  inhibitory  nerves  which  control  this  intestinal  function.  The  action  of  the  drug 
upon  the  respiratory  centres  is  a  very  important  one,  atropine  being  in  moderate 
doses  the  most  powerful  persistent  stimulant  to  the  respiratory  centre  known.  The 
asphyxia  of  belladonna  poisoning  is  certainly  in  large  measure  due  to  the  paralysis 
of  the  nerve-trunks,  which  the  poison  produces,  although  it  is  also  probable  that  the 
first  period  of  excitation  of  the  respiratory  centres  is  followed  by  one  of  depression. 

Atropine  chiefly  depends  for  its  therapeutic  powers  upon — 1st,  its  sedative  action 
upon  the  peripheral  nerves  ;  2d,  its  stimiilant  action  on  the  respiratory  centres  ;  3d,  its 
influence  upon  the  heart  and  vaso-motor  centres.     By  virtue  of  its  first-mentioned 

*  For  the  behavior  of  atropine  under  the  influence  of  an  electric  current,  see  P.  J.  Tr.,  1S70,  i. 
244. 

It  is  stated  by  H.  Bullot  that  if  to  an  aqueous  solution  of  atropine  acidulated  with  sulphuric 
acid  an  aqueous  solution  of  picric  acid  be  added,  a  precipitate  will  not  form  wiih  good  English 
atropine:  with  that  obtained  by  the  method  of  Simon,  there  will  be  a  very  slight  precipitate; 
with  the  German  alkaloid,  an  abundant  yellow  precipitate. 
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power  it  is  useful  in  spasmodic  diseases,  such  as  hooping-cough,  dysmenorrhoea,  local 
spasms,  etc.  As  the  action  is  upon  the  nerve-trunks,  the  remedy  is  much  more  effec- 
tive when  it  can  be  applied  locally,  as  by  atomization  in  hooping-cough  and  asthma, 
or  by  hypodermic  injection  in  wry  neck.  As  atropine  has  some  influence  upon  the 
afferent  nerve,  it  has  some  power  of  relieving  pain  ;  but  for  this  action  to  be  marked, 
direct  application  is  necessary.  On  account  of  its  influence  upon  respiration,  it  is 
invaluable  in  narcotic  poisonings  and  other  bodily  conditions  with  failure  of  the 
function.  In  shock  and  other  similar  states  in  which  vaso-motor  paralysis  is  an  im- 
portant part  of  the  morbid  condition,  it  is  a  very  useful  stimulant.  On  account  of 
the  paralyzing  influence  which  it  has  upon  the  inhibitory  intestinal  nerves,  atropine 
may  be  used  as  an  adjuvant  to  more  decided  laxatives. 

On  the  glandular  system  atropine  exerts  a  decided  iqfluence ;  its  effect  upon  the 
salivary  and  perspiratory  glands  being  at  present  best  understood.  The  remarkable 
action  which  it  has  in  checking  the  functional  activity  of  these  glands  is  probably 
exerted  through  the  nervous  system,  for  in  Keuchel's  experiments  it  was  distinctly 
proved  that  the  chorda  tympani  nerve,  excitation  of  which  normally  provokes  sali- 
vation in  atropine  poisoning,  is  paralyzed.  In  a  case  recorded  by  Dr.  James  Andrew 
two-thirds  of  a  grain  of  atropine  occasioned  the  most  alarming  symptoms,  which  con- 
tinued for  several  days  (^Ed.  Month.  Journ.  of  Med.  Sci  ,  xiv.  34)  ;  and  a  lady,  under 
the  care  of  M.  Roux,  of  Brignollcs,  took  somewhat  more  than  a  grain,  with  the  same 
alarming  symptoms  {Ann.  de  Therap.,  1861,  p.  1-A)  ;  though,  in  both  cases,  recovery 
took  place  under  treatment.  In  a  child  three  years  old  less  than  half  a  grain  was 
followed  by  similar  dangerous  symptoms,  and  the  same  favorable  result.  (Med.  Times 
and  Gaz.,  Dec.  1850,  p.  601.)  A  solution  of  atropia  dropped  into  the  eye  produces 
dilatation  of  the  pupil  after  ten  or  fifteen  minutes,  witliout  causing  congestion  or  in- 
flammation ;  and  the  dilatation  will  usually  continue  for  three  or  four  days.  Some- 
tinies  it  is  said  that  the  dilatation  is  followed  by  contraction  of  the  pupil,  especially 
when  the  dose  is  large.  The  alkaloid  also  produces  its  characteristic  constitutional 
effects  when  applied  to  the  skin  denuded  of  the  epidermis,  or  to  a  mucous  mem- 
brane, as  of  the  rectum,  vagina,  etc.,  and  especially  when  injected  into  the  subcuta- 
neous areolar  tissue.  The  remedies  for  its  poisonous  operation  are  the  same  as  those 
for  belladonna;  the  most  prominent  being  evacuation  of  the  stomach,  cold  applica- 
tions to  the  head,  the  preparations  of  opium  internally,  and  stimulants  when  the 
strength  is  failing.  As  the  value  of  atropine  in  opium  poisoning,  which  seems  un- 
questionable, is  due  to  its  influence  on  the  respiratory  centres,  it  is  far  from  certain 
that  opium  is  of  at  all  proportionate  advantage  in  poisoning  by  belladonna,  etc.  The 
officinal  compound  solution  of  iodine  has  been  given  as  a  chemical  antidote  to 
atropine,  and  with  asserted  advantage.  It  acts  by  forming  an  insoluble  compound 
with  the  alkaloid.   (See  Belladonna.) 

Atropine  may  be  used  internally  for  all  the  purposes  for  which  belladonna  is 
given ;  and  it  is  very  largely  used  as  a  local  remedy,  for  application  to  the  eye, 
or  to  the  surface  of  the  body,  or  for  subcutaneous  injection  ;  and  for  these  pur- 
poses it  has  the  advantage  over  the  ordinary  preparations  of  belladonna,  of  greater 
precision  of  dose,  quicker  action,  and  greater  neatness  and  cleanness.  In  ptyalism  and 
in  colliquative  sweats  the  most  prompt  efi'ects  can  be  obtained  from  the  hypodermic 
use  of  atropine.  The  dose  to  begin  with,  for  internal  use,  is  about  one-sixtieth  of  a 
grain  (O'OO  11  Gm.),  which  may  be  gradually  increased  till  some  effect  is  experienced; 
but  it  is  almost  too  powerful  for  prudent  employment  in  this  way,  especially  as  all 
the  effects  of  belladonna  may  be  readily  obtained  from  the  extract,  which  should  be 
preferred  when  immediate  effects  are  not  required.  In  susceptible  persons  y^^th  of 
a  grain  (0-0006  Gm.)  will  produce  decided  dryness  of  the  throat.  As  the  atropine 
itself  is  insoluble,  the  sulphate  should  always  be  preferred.  For  application  to  the 
sound  skin,  the  form  of  ointment  is  most  convenient.  This  may  be  made  by  rubbing 
a  grain  of  the  alkaloid  first  with  four  minims  of  alcohol,  and  then  with  a  drachm  of 
lard.  Glycerin  and  olein  also  have  been  recommended  as  vehicles  of  atropine  for 
external  use,  and  may  be  incorporated  with  it  in  the  same  proportion. 

When  solution  of  sulphate  of  atropine  is  used  for  dilating  the  pupil,  it  may  be 
either  dropped  into  the  eye  within  the  lower  lid,  or  may  be  introduced  on  small  slips 
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of  paper  previously  saturated  with  the  solution  and  dried,  or,  what  is  still  more  conve- 
nient, bj  means  of  minute  circular  disks  of  gelatin,  made  by  mixing  the  solution 
with  gelatin  and  evaporating  so  as  to  procure  a  thin  film,  which  is  to  be  cut  into  cir- 
cular pieces.  These  have  the  advantage  over  paper  that  they  do  not  require  to  be 
subsequently  removed  from  the  eye. 

The  external  use  of  atropine  is  not  without  danger,  unless  great  caution  be  ob- 
served. A  case  is  on  record  in  which  an  ointment  composed  of  three  grains  of  the 
sulphate  and  two  drachms  of  lard,  applied  upon  a  vesicated  surface  on  the  neck,  pro- 
duced in  a  few  minutes  the  most  violent  symptoms  of  belladonna  poisoning,  ending 
in  death  in  two  hours.  (Ann.  de  Therap.,  1867,  p.  9.)  The  solution  of  atropine  or 
its  salts  is  very  apt  to  have  developed  in  it  a  fungous  growth  with  consequent  de- 
composition of  the  alkaloid. 

Off.  Prep.  Atropinae  Sulphas ;  Liquor  Atropiae,  Br.;  Unguentum  Atropiae.  Br. 

ATROPIX.E  SULPHAS.  U.S.     Sulphate  of  Atropine. 

(iT-KOPi'X^  sClthIs.) 
(CiT  Ha  XOj  J,  Hi  SO4 ;  676.  Cj«  Ho  Nj  0«,  HOSOs;  338. 

Atropia  Salpbas,  Br.,  also  i'.S.  1870;  Snlphate  of  Atropu;  Atropinam  Salfarieam,  P.G.f 
Sulfate  il'Atropine,  /V.,-  Schwefel^aures  Atropin.  G. 

''Take  of  Atropia  one  hundred  and  ticenty  grains;  Distilled  ^aXex  four  fluid- 
drachms;  Diluted  Sulphuric  Acid  a  sufficiency.  Mix  the  Atropia  with  the  Water 
and  add  the  Acid  gradually,  stirring  them  together  until  the  alkaloid  b  dissolved, 
and  the  solution  is  neutral.  Evaporate  it  to  dryness  at  a  temperature  not  exceeding 
100^."  Br. 

The  U,  S.  Pharmacopoeia  gives  no  process  for  preparing  this  salt.  The  officinal 
formula  of  1S70  is  essentially  the  process  of  M.  Ch.  Maitre.*  Atropine  being  soluble 
in  ether  while  its  sulphate  is  insoluble  in  that  fluid,  a  convenient  method  is  afforded 
for  preparing  the  sulphate  with  little  evaporation.  By  adding  the  mixed  acid  and 
alcohol  to  the  ethereal  solution,  the  sulphate  is  formed,  and,  being  insoluble  in  the 
ether,  is  deposited ;  while  the  little  left  dissolved  in  the  alcohol  is  obtained  by  spon- 
taneous evaporation.  The  quantity  of  acid  added,  b  intended  to  saturate  the  alkaloid ; 
but  if  the  saturation  should  not  be  exact,  it  would  be  easy  to  render  it  so  by  the  ad- 
dition of  a  little  more  alkaloid  or  a  little  more  acid,  as  the  case  might  be. 

From  the  great  facility  with  which  atropine  undergoes  change,  much  caution  is 
necessary  in  preparing  its  salts ;  and  the  process  was  arranged  in  reference  to  this 
caution.  Upon  the  addition  of  the  mixed  acid  and  alcohol  to  the  ethereal  solution, 
the  liquid  becomes  milky,  and  deposits  on  the  sides  of  the  vessel  a  copious  precipi- 
tate, of  a  viscid  appearance,  which  soon  dries  upon  the  decantation  of  the  ether,  and 
the  placing  of  the  vessel  in  a  drying  room.  To  succeed  with  thb  process,  it  is  neces- 
sary that  the  liquids  employed  should  be  carefully  freed  from  water,  the  sulphuric 
acid  being  monohydrated,  and  that  the  temperature  should  be  kept  as  low  as  pos- 
sible. There  should  be  no  excess  of  acid  ;  and,  if  such  an  exce^  should  be  found 
upon  applying  the  test  of  litmus  paper,  the  solution  should  be  neutralized  bj-  a  por- 
tion of  reserved  solution  of  atropine.  (.4.  J.  P..  xxviii.  361 ;  from  Re'pert.  de  Pharm.} 
In  the  British  process  the  same  object  of  avoiding  decomposition  by  heat  b  attained 
by  the  low  temperature  at  which  the  evaporation  b  effected. 

Properties.  "  A  white,  indbtinctly  crystalline  powder,  permanent  in  the  air, 
odorless,  having  a  very  bitter,  nauseating  taste,  and  a  neutral  reaction.  Soluble  in  0*4 
part  of  water  and  65  parts  of  alcohol  at  15°  C.  (59^  F.),  very  soluble  in  boiling  water 
and  in  boiling  alcohol ;  also  soluble  in  03  part  of  absolute  alcohol.  When  heated 
on  platinum  foil,  the  salt  is  decomposed  and  wholly  dissipated,  emitting  acrid  vapors. 
On  adding  test-solution  of  carbonate  of  sodium  to  a  concentrated  aqueous  solution 
of  the  salt,  a  white  precipitate  is  obtained,  which  answers  to  the  reactions  of  atropine. 
(See  Atropina.)     The  salt,  or  its  solution,  when  applied  to  the  eye  strongly  dilates 

*  "  Take  of  Atropia  nxty  graima  ;  Stronger  Ether /oirr^Mirfoiniee«  aud  a  \alf ;  Sulphnrie  Aeid 
*ix  grain*  ;  Stronger  Alcohol  a  finidrarhm.  Dissolve  the  Atropia  in  the  Ether;  then  mix  the  Ae-d 
and  Alcohol,  and  add  the  mixture,  drop  bj  drop,  to  the  ethereal  solution  until  the  Atropia  is  satu- 
rated. Allow  the  liquid  to  stand  nntil  the  precipitate  formed  is  deposited.  Then  decant  the  ether, 
and  expose  the  residue  to  spontaneous  eraporation  until  the  salt  is  dry."   IT.  S.  1870. 
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the  pupil.  An  aqueous  solution  of  the  salt  yields,  with  test-solution  of  chloride  of 
barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."  U.  S. 

If  it  be  required  to  procure  the  sulphate  in  the  form  of  crystals,  which  may  some- 
times be  desirable,  to  avoid  adulteration,  the  process  of  M.  Laneau  may  be  employed. 
A  solution  of  crystallized  atropine  in  absolute  alcohol,  in  the  proportion  of  289  parts 
of  the  former  to  4  parts  of  the  latter  by  weight,  having  been  made  with  the  assist- 
ance of  a  gentle  heat,  0-4  part  of  sulphuric  acid  of  the  sp.  gr.  1-85,  diluted  with 
3  parts  of  absolute  alcohol,  is  to  be  gradually  added,  and  stirred  with  a  glass  rod, 
until  saturation,  as  shown  by  test-paper,  is  effected.  The  solution  is  then  allowed 
to  evaporate  spontaneously,  and  the  thinner  the  stratum  the  sooner  will  the  process 
be  completed.  The  crystals  are  in  colorless  needles  more  or  less  interlaced.  (See 
A.  J.  P.,  1863,  p.  315.) 

The  effects  of  the  salt  on  the  system  are  precisely  the  same  as  those  of  atropine, 
and  it  may  be  used  in  the  same  dose.  Its  great  advantage  over  the  alkaloid  is  its 
solubility  in  water.  A  solution  of  the  salt  in  the  proportion  of  one  part  to  one  hun- 
dred of  the  solvent  has  been  found  instantaneously  efficacious  in  the  relief  of  tooth- 
ache, applied  in  the  quantity  of  a  drop  or  two  (0  06-0-12  C.c.)  to  the  denuded  dental 
pulp ;  and  it  is  said,  in  the  same  quantity,  to  produce  complete  insensibility  of  the 
dental  nerves,  in  cases  in  which  an  artificial  tooth  is  inserted  in  a  living  root.  (^Ann. 
de  Therap.,  1861,  p.  19.) 

AURANTII  AMARI  CORTEX.  U.  S.     Bitter  Orange  Peel. 

(AU-RAN'TI-I  A-MA'RI  COR'TEX— fiu-riln'slie-I.) 

"  The  rind  of  the  fruit  of  Citrus  vulgaris.  Risso.  {Nat.  Ord.  Aurantiaceas.)" 
U.S. 

Aurantii  Cortex.     Bitter  Orange  Peel.    "  The  dried  outer  part  of  the  rindm 

the  bitter  orange.  Citrus  Bigaradia."  Br. 

Cortex  Fructus  Aurantii,  P.G.;  Cortex  Aurantiorum,  Cortex  Pomorum  Aurantii;  Ecorce  (Zes- 
tes)  d'Oranges  arneres,  Ecorce  de  Bigaradc,  Fr.;  Pomeranzensehale,  G. 

AURANTII  DULCIS  CORTEX.   U.S.     Sweet  Orange  Peel. 

(AU-R.XN'TI-I  DIJL'CIS  COR'TEX— au-rtin'sli?-i.) 

"  The  rind  of  the  fruit  of  Citrus  Aurantium.  Risso.    {Nat.  Ord.  Aurantiaceae.)' 

U.S. 

Cortex  Aurantiorum  Dulciiim  ;  Ecorce  (Zestes)  d'Oranges  douces,  Ft-.;  Apfelsinenschalen,  G. 

AURANTII  FLORES.    U.S.     Orange  Flowers. 

(AU-RAN'TI-i  FLO'BE.5— au-ran'shf-r.) 

"  The  partly  expanded,  fresh  flowers  of  Citrus  vulgaris  and  Citrus  Aurantium. 
Risso.     {Nat.  Ord.  Aurantiaceae.)"    U.  S. 

Flores  Naphaj  ;  Fleurs  d'Oranger,  Ecorce  d'Orange,  Fr.;  Pomeranzensehale,  Orangenbliithen, 
Pomeranzenbiiitiien,  G.;  Scorze  del  Frutto  dell'  Arancio,  It.;  Corteza  de  Naranja,  Sp. 

Gen.  Ch.  Calyx  five-cleft.  Petals  five,  oblong.  Anthers  twenty,  the  filaments 
united  ijito  different  parcels.     Berry  nine-celled.    Willd. 

This  very  interesting  genus  is  composed  of  small  evergreen  trees,  with  ovate  or 
oval-lanceolate  and  shining  leaves,  odoriferous  flowers,  and  fruits  which  usually  com- 
bine beauty  of  color  with  a  fragrant  odor  and  grateful  taste.  They  are  all  natives 
of  warm  climates.  .  Though  the  species  are  not  numerous,  great  diversity  exists  in 
the  character  of  the  fruit ;  and  many  varieties,  founded  upon  this  circumstance,  are 
noticed  by  writers.  In  the  splendid  work  on  the  natural  history  of  the  Citrus  by 
Risso  and  Poiteau,  1G9  varieties  are  described  under  the  eight  following  heads: — 1, 
sweet  oranges,  2,  bitter  and  sour  oranges,  3,  bergamots,  4,  limes,  5,  shaddocks,  6, 
lumes,  7,  lemons,  and  8,  citrons.  Of  these  it  is  difficult  to  decide  which  have  just 
claims  to  the  rank  of  distinct  species,  and  which  must  be  considered  merely  as  vari- 
eties. Those  employed  in  medicine  may  be  arranged  in  two  sets,  of  which  the  orange, 
C.  Aurantium,  and  the  lemon,  C.  medica,  are  respectively  the  types ;  the  former 
characterized  by  a  winged,  the  latter  by  a  naked  or  nearly  naked  petiole.  The  form 
and  character  of  the  fruit,  though  not  entirely  constant,  serve  as  the  basis  of  subdi- 
visions. C.  decumnna,  which  yields  the  shaddock,  agrees  with  C.  Aurantium  in 
the  form  of  its  petiole. 
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Citrus  Aurantium.  Willd.  Sp.  Plant,  iii.  1427 ;  B.  &  T.  51.  The  orange-tree 
grows  to  the  height  of  about  fifteen  feet.  Its  stem  is  rounded,  much  branched, 
and  covered  with  a  smooth,  shining,  greenish  brown  bark.  In  the  wild  state,  and 
before  inoculation,  it  is  often  furnished  with  axillary  spines.  The  leaves  are  ovate, 
pointed,  entire,  smooth,  and  of  a  shining  pale  green  color.  When  held  between 
the  eye  and  the  light,  they  exhibit  numerous  small  transparent  vesicles,  filled  with 
volatile  oil ;  and,  when  rubbed  between  the  fingers,  are  highly  fragrant.  Their 
footstalks  are  about  an  inch  long,  and  have  wings  or  lateral  appendages.  The  flowers, 
which  have  a  delightful  odor,  are  large,  white,  and  attached  by  short  peduncles, 
singly,  or  in  clusters,  to  the  smallest  branches.  The  calyx  is  saucer-shaped,*  with 
pointed  teeth.  The  petals  are  oblong,  concave,  white,  and  beset  with  numerous  small 
glands.  The  filaments  are  united  at  their  base  in  three  or  more  distinct  portions, 
and  support  yellow  anthers.  The  germen  is  roundish,  and  bears  a  cylindrical  style, 
terminated  by  a  globular  stigma.  The  fruit  is  a  spherical  berry,  often  somewhat 
flattened  at  its  base  and  apex,  rough,  of  a  yellow  or  orange  color,  and  divided  in- 
ternally into  nine  vertical  cells,  each  containing  from  two  to  four  seeds,  surrounded 
by  a  pulpy  matter.  The  rind  of  the  fruit  consists  of  a  thin  exterior  layer,  abounding 
in  vesicles  filled  with  a  fragrant  volatile  oil,  and  of  an  interior  one,  which  is  thick, 
white,  fungous,  insipid,  and  inodorous.  There  are  two  varieties  of  C.  Aurantium, 
considered  by  some  as  distinct  species.  They  differ  chiefly  in  the  fruit,  which  in 
one  is  sweet,  in  the  other  .sour  and  bitterish.  The  first  retains  the  original  title,  the 
second  is  called  Citrus  vulgaris  by  De  Candolle,  and  C.  Bigaradia  by  Ilis.so.  The 
Seville  orange  is  the  product  of  the  latter.* 

This  beautiful  evergreen,  in  which  the  fruit  is  mingled,  in  every  stage  of  its  growth, 
with  the  blossoms  and  foliage,  has  been  applied  to  numerous  purposes  of  utility  and 
ornament.  A  native  of  China  and  India,  it  was  introduced  into  Europe  at  a  very 
early  period,  was  transplanted  to  America  soon  after  its  first  settlement,  and  is  now 
found  in  every  civilized  country  where  the  climate  is  favorable.  The  fruit  is  brought 
to  us  chiefly  from  Florida,  the  south  of  Europe,  and  the  West  Indies.  The  Florida 
and  Havana  oranges  have  the  sweetest  and  most  agreeable  flavor. 

Various  parts  of  the  plant  are  used  in  medicine.  The  leaves,  which  are  bitter  and 
aromatic,  are  employed  in  some  places  in  the  form  of  infusion  as  a  gently  stimulant 
diaphoretic.  They  yield  by  distillation  with  water  a  volatile  oil,  which  is  said  to  be 
often  mixed  by  the  distillers  with  the  oils  obtained  from  the  flowers  and  unripe  fruit. 
In  regard  to  polarized  light,  it  has  a  rotatory  power  to  the  left,  which  is  considerably 
weakened  by  the  prolonged  action  of  heat.  (Chautard,  Journ.  de  Pharm.,  3e  ser., 
xliv.  28.)  The  fresh  flowers  may  be  kept  for  some  time  by  mixing  them  well  with 
half  their  weight  of  chloride  of  .sodium,  pressing  the  mixture  in  a  suitable  jar, 
and  keeping  it  well  closed  in  a  cool  place.  They  are  officinally  described  as  fol- 
lows. "About  half  an  inch  (12  mm.  long;  calyx  small,  cup-shaped,  five-toothed; 
petals  five,  oblong,  obtuse,  rather  fleshy,  white  and  glandular-punctate ;  stamens 
numerous,  in  about  three  sets ;  ovary  globular,  upon-  a  small  disk,  with  a  cylindri- 
cal style,  and  a  globular  stigma;  odor  very  fragrant;  taste  aromatic  and  somewhat 
bitter."  If.  S.  The  dried  flowers  are  used  on  the  continent  of  Europe  as  a  gentle 
nervous  stimulant,  in  the  form  of  infusion,  which  may  be  made  in  the  proportion  of 
two  drachms  to  the  pint  of  boiling  water,  and  taken  in  the  dose  of  a  teacupful.  The 
flowers  should  be  dried  in  the  shade,  at  a  temperature  between  24°  C.  (75°  F.)  and 
35°  C.  (95°  F.).   (Annuaire  de  Therap.,  1861,  p.  59.) 

An  oil  is  obtained  also  from  the  flowers  by  distillation,  which  is  called  neroli  in 
France,  and  is  much  used  in  perfumery,  and  in  the  composition  of  liqueurs.  (See 
Oleum  Aurantii  Florum.)    It  is  an  ingredient  of  the  famous  Cologne  water.    That 

*  A  variety  of  the  orange,  called  the  ^fan(lnrin  Orange  (  Citrus  Bigaradia  Sinen»ig  or  C.  Bigaradia 
myrti/olia),  which  is  probably  a  native  of  China,  but  cultivated  in  Sicily,  the  south  of  Italy,  and 
Florida,  bears  a  fruit  much  smaller  than  the  common  orange,  round  but  flattened  above  and  below, 
with  a  smooth,  thin,  delicate  rind,  and  a  very  sweet  delicious  pulp.  A  volatile  oil  is  obtained  from 
the  rind  by  expression,  of  a  yellow  color,  a  very  bland  agreeable  odor,  different  from  that  of  the 
orange  or  lemon,  and  a  not  unpleasant  taste,  like  that  of  the  rind.  When  freed  from  coloring 
matter  by  distillation,  it  was  found  by  M.  S.  de  Luca  to  be  a  pure  hydrocarbon,  with  the  formula 
CioHis.  {Journ.  de  Pharm.,  3e  s€r.,  xxxiii.  52.) 
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obtained  from  the  flowers  of  the  Seville  or  bitter  orange  (C.  vulgaris)  is  deemed  the 
sweetest.  It  was  introduced  into  the  Edinburgh  Pharmacopoeia,  with  the  title  of 
Aurantli  Oleum,  to  serve  for  the  preparation  of  orange  flower  water.  Soubeiran 
considers  this  oil  rather  as  a  product  of  the  distillation  than  as  pre-existing  in  the 
flowers.  The  fact  may  thus  be  explained,  that  orange-flower  water,  made  by  dis- 
solving even  the  finest  neroli  in  water,  has  not  the  precise  odor  of  that  procured  by 
distillation  from  the  flowers.  Pure  neroli  has  a  rotating  power  to  the  right,  in  this 
respect  diff^ering  from  the  oil  of  the  leaves.  (^Chaulard.) 

The  fruit  is  applied  to  several  purposes.  Small  unripe  oranges,  about  the  size  of 
a  chorry  or  less,  previously  dried,  and  rendered  smooth  by  a  turning-lathe,  are  some- 
times employed  to  maintain  the  discharge  from  issues.  They  are  preferred  to  peas 
on  account  of  their  agreeable  odor,  and  by  some  are  thought  to  swell  less  with  the 
moisture :  but  this  is  denied  by  others,  and  it  is  asserted  that  they  require  to  be  re- 
newed at  the  end  of  twenty-four  hours.  These  fruits  are  sometimes  found  in  commerce 
under  the  name  of  orange  berries.  They  are  of  a  grayish  or  greenish  brown  color, 
fragrant  odor,  and  bitter  taste,  and  are  said  to  be  used  for  flavoring  cordials.  A  vol- 
atile oil  is  obtained  from  them  by  distillation,  known  to  the  FrencTi  by  the  name  of 
essence  de  petit  grain,  and  employed  for  similar  purposes  with  that  of  the  flowers. 
The  oil,  however,  which  now  goes  by  this  name,  is  said  to  be  distilled  from  the  leaves, 
and  those  of  the  bitter  orange  yield  the  best.  The  oils  from  the  unripe  and  the  ripe 
fruit  have  a  rotating  power  to  the  right,  the  latter  much  greater  than  the  former ; 
and  this  property  might  serve  to  distinguish  them  from  the  oil  of  the  leaves.  Several 
of  the  oils  from  the  Aurantiaceae  deposit  a  crystalline  substance,  differing  from  cam- 
phor. {Chautard.)  The  juice  of  the  Seville  orange  is  sour  and  bitterish,  and  forms 
with  water  a  refreshing  and  grateful  drink  in  febrile  diseases.  It  is  employed  in  the 
same  manner  as  lemon-juice,  which  it  resembles  in  containing  citric  acid,  though  in 
much  smaller  proportion.  The  sweet  orange  is  more  pleasant  to  the  taste,  and  is 
extensively  used  as  a  light  refrigerant  article  of  diet  in  inflammatory  diseases,  care 
being  taken  to  reject  the  membranous  portion.  The  rind  both  of  the  sweet  and 
bitter  varieties  is  directed  by  the  U.  S.  Pharmacopoeia,  the  bitter  only  by  the  Brit- 
ish. With  the  latter  the  outer  portion  is  that  considered  oflScinal ;  as  the  inner  is 
destitute  of  activity,  and  by  its  affinity  for  moisture  renders  the  peel  liable  to  become 
mouldy.  The  best  mode  of  separating  the  outer  rind  when  its  desiccation  and 
preservation  are  desired,  is  to  pare  it  from  the  orange  in  narrow  strips  with  a  sharp 
knife,  as  we  pare  an  apple.  When  the  object  is  to  use  the  fresh  rind  for  certain 
pharmaceutical  purposes,  as  for  the  preparation  of  the  confection  of  orange  peel,  it  is 
best  separated  by  a  grater.  The  dried  peel,  sold  in  the  shops,  is  usually  that  of  the 
Seville  orange,  and  is  brought  chiefly  from  the  Mediterranean. 

Properties.  Orange  peel  has  a  grateful  aromatic  odor,  and  a  warm  bitter  taste, 
which  depend  upon  the  volatile  oil  contained  in  its  vesicles.  "  Bitter  orange  peel  is  in 
narrow,  thin  bands  or  in  quarters ;  epidermis  of  a  dark  brownish  green  color,  glandular, 
and  with  very  little  of  the  spongy,  white,  inner  layer  adhering  to  it."  U.  S.  The 
sweet  peel  is  orange  yellow  and  less  bitter.  Both  yield  their  sensible  properties  to 
water  and  alcohol.  The  bitter  principle,  hesperidin,  was  discovered  by  Lebreton  in 
1828.  It  is  crystalline,  and  may  be  prepared  by  Paterno  and  Briosi's  process,  as 
follows.  The  cut  and  bruised  oranges  are  covered  with  diluted  alcohol,  potassa  solu- 
tion added  in  excess,  the  liquor  filtered  after  two  days,  and  impure  hesperidin  pre- 
cipitated by  hydrochloric  acid ;  the  precipitate  is  boiled  with  acetic  acid  for  10  minutes, 
and,  after  cooling,  filtered  from  the  resinous  mass  left.  The  hesperidin  gradually 
separates  from  the  filtrate  upon  standing,  in  white  fine  needles.  From  4000  oranges 
about  6  ounces  av.  of  the  principle?  were  obtained.  (^Berichte  d.  Chem.  Ges.,  1876, 
pp.  250-252.)  The  oil  may  be  obtained  by  expression  from  the  fresh  grated  rind,  or 
by  distillation  with  water.  It  is  imported  into  the  United  States  in  tinned  copper 
cans.  It  has  properties  resembling  those  of  the  oil  of  lemons,  but  spoils  more  rap- 
idly on  exposure  to  the  air,  acquiring  a  terebinthinate  odor.  The  perfumers  use  it 
in  the  preparation  of  Cologne  water,  and  for  other  purposes  ;  and  it  is  also  employed 
by  the  confectioners.  According  to  Dr.  Imbert-Gourbeyre,  they  who  are  much  ex- 
posed to  the  inhalation  of  the  oil  of  bitter  oranges  are  apt  to  be  affected  with  cuta- 
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neous  eruptions,  and  various  nervous  disorders;  as  headache,  tinnitus  aurium,  op- 
pression of  the  chest,  gastralgia,  want  of  sleep,  and  even  muscular  spasm.  He 
thinks  that  the  oils  of  the  Aurantiaceae  have  much  resemblance  to  camphor  in  their 
effects.   {Pharm.  Centralhlatt.  Feb.  1854,  p.  128.) 

Medical  Properties  and  Uses.  Bitter  orange  peel  is  a  mild  tonic,  carminative, 
and  stomachic  ;  the  sweet  is  simply  aromatic  ;  but  neither  is  much  used  alone.  They 
are  chiefly  employed  to  communicate  a  pleasant  flavor  to  other  medicines,  to  correct 
their  nauseating  properties,  and  to  assist  their  stimulant  impression  upon  the  stomach. 
They  are  a  frequent  and  useful  addition  to  bitter  infusions  and  decoctions,  as  those 
of  gentian,  quassia,  columbo,  and  especially  Peruvian  bark.  It  is  obviously  im- 
proper to  subject  orange  peel  to  long  boiling;  as  the  volatile  oil,  on  which  its  vir- 
tues chiefly  depend,  is  thus  driven  off.  The  dose  in  substance  is  from  half  a  drachm 
to  a  drachm  (l'95-39  Gm.)  three  times  a  day.  Large  quantities  are  sometimes 
productive  of  mischief,  especially  in  children,  in  whom  violent  colic  and  evea  con- 
vulsions are  sometimes  induced  by  it.  We  have  known  the  case  of  a  child,  in 
which  death  resulted  from  eating  the  rind  of  an  orange. 

When  orange  peel  is  used  simply  for  its  agreeable  flavor,  the  rind  of  the  sweet 
orange  is  preferable ;  as  a  tonic,  that  of  the  Seville  orange. 

Off.  Prep,  of  Bitter  Orange  Peel.  Infusum  Aurantii,  Br.;  Infusum  Aurantii 
Compositum.  Br.;  Infusum  Gentianae  Comp. ;  Mistura  Gentianae,  Br.;  Spiritua 
Armoracije  Comp.,  Br.;  Tinctura  Aurantii  Amari ;  Tinct.  Cinchonse  Comp. ;  Tinct. 
GentianjB  Comp. ;    Extractum  Aurantii  Amari  Fluidum,  U.  S. 

Off.  Prep,  of  Sweet  Orange  Peel.  Syrupus  Aurantii,  U.  S.;  Tinctura  Aurantii 
Dulcis,  U.  *S'. 

Off.  Prep,  of  the  Flovcers.     Aqua  Aurantii  Florum,  U.  S. 

AURI  ET  SODII  CHLORIDUM.  V.S.  Chloride  of  Gold  and  Sodium. 

(AU'RI  KT  SO'DI-i  CHLO'RI-DUM.) 

"  A  mixture  composed  of  equal  parts  of  dry  Chloride  of  Gold  [AuClg ;  302*4. — 
AuClg;  302-4],  and  Chloride  of  Sodium  [NaCl ;  58-4.  —  NaCl ;  58-4]."   U.  S. 

This  new  officinal  is  the  first  preparation  of  gold  to  enter  the  U.  S.  Pharmacopoeia. 
It  may  be  prepared  by  dissolving  gold  in  nitro-hydrochloric  acid,  evaporating  the  solu- 
tion to  dryness,  weighing,  and  dissolving  the  dry  mass  in  eight  times  its  weight  of 
distilled  water.  To  this  solution  a  weight  of  pure  decrepitated  common  salt  equalling 
that  of  the  dry  chloride  of  gold  is  added,  previously  dissolved  in  four  parts  of  water. 
The  mixed  solution  is  then  evaporated  to  dryness,  being  in  the  mean  time  constantly 
stirred  with  a  glass  rod. 

Properties.  The  salt  is  of  a  golden  yellow  color,  and,  when  crystallized,  is  in  the 
form  of  long  prismatic  crystals,  unalterable  in  the  air.  The  Pharmacopoeia  describes 
it  as  "  an  orange  yellow  powder,  slightly  deliquescent  in  damp  air,  odorless,  having 
a  saline  and  metallic  taste,  and  a  slightly  acid  reaction.  The  compound  is  very  sol- 
uble in  water;  at  least  one-half  of  it  should  be  soluhle  in  cold  alcohol.  When 
exposed  to  a  red  heat,  it  is  decomposed  and  metallic  gold  is  separated.  A  fragment 
of  the  compound  imparts  an  intense,  persistent,  yellow  color  to  a  non-luminous  flame. 
Its  aqueous  solution  yields,  with  test-solution  of  nitrate  of  silver,  a  white  precipitate 
insoluble  in  nitric  acid,  but  soluble  in  ammonia.  On  bringing  a  glass  rod  dipped 
into  water  of  ammonia  close  to  a  portion  of  the  compound,  no  white  fumes  should 
make  their  appearance  (abs.  of  free  acid).  If  05  Gm.  of  Chloride  of  Gold  and 
Sodium  be  dissolved  in  20  C.c.  of  water,  and  treated  with  a  clear  solution  of  2  Gm. 
of  ferrous  sulphate  in  20  C.c.  of  water  acidulated  with  a  few  drops  of  sulphuric 
acid,  a  brown  precipitate  of  metallic  gold  will  be  thrown  down.  If,  after  at  least 
two  hours,  this  precipitate  be  separated,  well  washed,  dried  and  ignited,  the  residue 
of  metallic  gold  should  weigh  not  less  than  0-162  Gm.  (corresponding  to  32-4  per 
cent,  of  metallic  gold)."  U.  S. 

Medical  Properties.  The  precise  action  of  this  salt  upon  the  system  is  not 
known,  but  there  is  reason  for  believing  that  it  exerts  some  influence  upon  the 
general  nutrition,  and  is  therefore  alterative.  By  many  gynaecologists  it  is  believed 
to  have  a  specific  direction  to  the  genital  organs,  and  it  is  much  used  in  hysteria, 
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ovarian  irritation  and  neuralgia,  chronic  ovaritis,  and  even  chronic  uterine  inflam- 
mation. For  frictions  on  the  gums  and  tongue,  Chrestien  recommends  the  following 
formula.  Crystallized  chloride  of  gold  and  sodium,  one  grain  ;  powdered  orris  root, 
deprived  of  its  soluble  parts  by  alcohol  and  water,  and  dried,  two  grains.  Mix.  At 
first  the  fifteenth  part  of  this  powder  is  used  daily  by  frictions ;  afterwards  the  four- 
teenth, the  thirteenth,  etc.,  until,  increasing  gradually,  the  tenth  or  eighth  part  is 
employed.  The  use  of  four  grains  of  the  salt  in  this  way  is  said  commonly  to  cure 
bad  cases  of  recent  syphilis ;  such,  for  example,  as  are  characterized  by  the  coexist- 
ence of  chancres,  warts,  and  buboes.  In  preparing  this  powder,  lycopodium  may 
be  substituted  for  the  orris.  MM.  Rouault  and  Debreque  have  used  this  preparation 
of  gold  with  success,  in  daily  frictions  for  some  minutes  to  the  tongue,  gums,  and 
inside  of  the  cheeks,  for  the  resolution  of  chronic  glandular  tumors,  especially  thoise 
which  occur  in  the  neck  in  the  form  of  a  chain.  The  patient  should  swallow  his 
saliva  while  the  frictions  are  practised.  (B.  and  F.  Medico- Chir.  Rev.,  Am.  ed., 
July,  1857,  p.  172.)  It  may  be  given  in  lozenges,  each  containing  the  twelfth 
of  a  grain  (0-005  Gm.),  by  mixing  immediately  five  grains  of  the  salt  with  an 
ounce  of  powdered  sugar,  and  making  the  whole  with  mucilage  of  tragacanth  into 
a  proper  mass,  to  be  divided  into  sixty  lozenges.  Pills,  containing  the  same  dose, 
may  be  formed  by  dissolving  ten  grains  of  the  dried  salt  in  a  drachm  of  distilled 
water,  and  forming  the  solution  into  a  pilular  mass  with  a  mixture  of  four  drachms 
of  potato  starch  and  one  drachm  of  gum  arable,  to  be  divided  into  one  hundred  and 
twenty  pills.  (Journ.  de  Phai-m.,  xx.  648.) 

AVEN^   FARINA.     Oatmeal. 

(A-VE'N^  FA-Ri'NA.) 

"  The  meal  prepared  from  the  seeds  of  Avena  sativa."  F.  S.  1870.  (^N^at.  Ord. 
Gratnineae.) 

Farine  d'Avoine,  Fr.;  Hafermchl,  G.;  Farina  dell'  Avena,  //.;  Harina  de,  Avena,  Sp. 

Gen.  Ch.  Calyx  two-valved,  many-flowered,  with  a  twisted  awn  on  the  back. 
Wdkl. 

Avena  sativa.  Willd.  Sp.  Plant,  i.  446.  B.  &  T.  292.  The  common  oat  is  so 
well  known  that  a  minute  description  would  be  superfluous.  It  is  specifically  dis- 
tinguished by  its  "  loose  panicle,  its  two-seeded  glumes,  and  its  smooth  seeds,  one 
of  which  is  awned."  It  was  known  to  the  ancients,  and  is  now  cultivated  in  all 
civilized  countries ;  but  its  original  locality  has  not  been  satisfactorily  ascertained. 
It  grows  wild  in  Sicily,  and  is  said  to  have  been  seen  by  Anson  in  the  island  of  Juan 
Fernandez  on  the  coast  of  Chili.  Although  it  has  been  dismissed  from  the  U.  S.  P., 
its  greatly  extended  use  over  our  country  seems  to  warrant  a  notice  of  it  here. 

This  grain,  though  cultivated  chiefly  for  horses,  is  very  nourishing,  and  is  largely 
consumed  as  food  by  the  inhabitants  of  Scotland,  the  north  of  Ireland,  Brittany, 
and  some  other  countries.  A  decoction  is  said  to  possess  decided  diuretic  proper- 
ties, and  to  be  useful  in  dropsy.  (Lond.  Med.  Times  and  Gaz  ,  Sept.  1854,  p.  26;'i.) 
The  seeds  deprived  of  their  husks  are  sometimes  called  groats  ;  as  a  food,  coarsely 
ground  oatmeal  is  usually  preferred  to  the  fine  meal. 

Oatmeal  contains,  according  to  Vogel,in  100  parts,  59  of  starch,  4-30  of  a  gray- 
'ish  substance  resembling  rather  coagulated  albumen  than  gluten,  825  of  sugar  and 
a  bitter  principle,  2-50  of  gum,  2  of  fixed  oil,  and  23-95  of  fibrous  matter  including 
loss.  An  elaborate  analysis  of  oats  deprived  of  the  husk,  made  by  Professor  J.  P. 
Norton,  of  Yale  College,  gave  as  the  average  of  four  varieties  of  the  grain,  65-11 
per  cent,  of  starch,  2  24  of  sugar, -2-23  of  gum,  655  of  oil,  16'51  of  a  nitrogenous 
body  analogous  to  casein,  though  differing  from  it  in  some  respects,  to  which  he 
gave  the  name  of  avenin,  1-42  of  albumen,  1-68  of  gluten,  2-17  of  epidermis,  and 
2-09  of  alkaline  salts,  with  allowance  for  loss  and  error.  Professor  Norton  thinks 
there  may  have  been  some  error  in  the  proportion  of  the  nitrogenous  compounds, 
in  consequence  of  the  difliculty  of  separating  them  from  starch  ;  and  concludes, 
from  the  quantity  of  nitrogen  obtaiiied  by  ultimate  analysis,  that  these  compounds 
must  amount  to  at  least  8  per  cent.  (^Am.  Jonrn.  of  Sci.  and  Arts.  2d  ser.,  iii. 
330.)     Ritthausen  ("  Die  Eiweisskorper,"  Bonn,  1872,  p.  135)  considers  Norton's 
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avenin  to  have  been  a  mixture  of  legumia  or  vegetable  casein  and  a  vegetable 
gluten  containing  sulphur,  to  which  he  gives  the  name  gliadin,  the  legumin,  how- 
ever, predominating.  Oatmeal  is  very  slightly  but  not  unpleasantly  bitter,  and 
yields  most  of  its  nutritive  matter  readily  to  boiling  water. 

Gruel  made  with  fine  oatmeal  affords  a  nutritious,  bland,  and  easily  digested  ali- 
ment, admirably  adapted  to  inflammatory  diseases,  and,  from  its  somewhat  laxative 
tendency,  preferable  in  certain  cases  to  the  purely  mucilaginous  or  amylaceous  prep- 
arations. It  is  often  administered  after  brisk  cathartics,  in  order  to  render  them 
easier  and  at  the  same  time  more  efficient  in  their  action.  It  is  sometimes  also  used 
in  the  form  of  enema ;  and  the  meal,  boiled  with  water  into  a  thick  paste,  forms  an 
excellent  emollient  cataplasm.  Oatmeal  gruel  may  be  prepared  by  boiling  an  ounce 
of  the  meal  with  three  pints  of  water  to  a  quart,  straining  the  decoction,  allowing  it 
to  stand  till  it  cools,  and  then  pouring  off  the  clear  liquor  from  the  sediment. 
Sugar  and  lemon-juice  may  be  added  to  improve  its  flavor;  and  raisins  are  not  un- 
frequently  boiled  with  the  meal  and  water  for  the  same  purpose. 

AZEDARACH.   U.S.     Azedarach. 

(A-ZED'A-RACH.) 

"  The  bark  of  the  root  of  Melia  Azedarach.  Linne.  {Nat.  Ord.  Meliacege.)"  U.  S. 

Pride  of  India,  Pride  of  China,  Common  Bead  Tree ;  Ecorce  d'Azedarach,  Ecorce  de  Margousier, 
Fr.;  Zedrachrinde,  G. 

Gen.  Ch.  Calyx  five-toothed.  Petals  five.  Nectary  cylindrical,  toothed,  bear- 
ing the  anthers  in  the  throat.   Drupe  with  a  five-celled  nut,    Willd. 

Melia  Azedarach.  Willd.  Sp.  Plant,  ii.  558 ;  Michaux,  A '.  Am.  Sylv.  iii.  4. 
31.  Azadirachta,  B.  &  T.  62.  This  is  a  beautiful  tree,  thirty  or  forty  feet  high, 
with  a  trunk  fifteen  or  twenty  inches  in  diameter.  When  alone,  it  attains  less  ele- 
vation, and  spreads  out  into  a  capacious  summit.  Its  leaves  are  large  and  doubly 
pinnate,  consisting  of  smooth,  acuminate,  denticulate,  dark  gi-een  leaflets,  disposed  in 
pairs  with  an  odd  one  at  the  end.  The  flowers  are  of  a  lilac  color,  delightfully  fra- 
grant, and  in  beautiful  axillary  clusters  near  the  ends  of  the  branches.  The  fruit  is 
a  round  drupe,  about  as  large  as  a  cherry,  and  yellowish  when  ripe. 

This  species  of  Melia  is  a  native  of  Syria,  Persia,  and  the  north  of  India,  and  Is 
cultivated  as  an  ornament  in  different  parts  of  the  world.  It  is  abundant  in  our 
Southern  States,  and  has  even  become  naturalized.  North  of  Virginia  it  does  not 
flourish,  though  small  trees  may  sometimes  be  seen  in  sheltered  situations.  It 
flowers  early  in  the  spring. 

Properties.  ''  The  bark  is  in  curved  pieces  or  quills  of  variable  size  and  thick- 
ness; outer  surface  red-brown,  with  irregular,  blackish,  longitudinal  ridges;  inner 
surface  whitish  or  brownish,  longitudinally  striate ;  fracture  more  or  less  fibrous ; 
upon  transverse  section  tangentially  striate,  with  yellowish  bast-fibres ;  inodorous, 
sweetish,  afterward  bitter  and  nauseous.  If  collected  from  old  roots,  the  bark  should 
be  freed  from  the  thick,  rust-brown,  nearly  tasteless,  corky  layer."    U.  S. 

Jacobs  {A.  J.  P.,  1879,  p.  444)  believes  that  the  active  principle  is  a  yellowish 
white  resin,  and  that  the  activity  of  the  bark  resides  in  the  liber.  Hanausek  (1878) 
states  that  two  kinds  of  oil  of  azedarach  are  used  in  Eastern  Asia, — one  from  tht 
fruit  and  the  other  from  the  seeds  ;  the  former  is  used  medicinally,  the  latter  only  for 
burning.  The  closely  related  Azadirachta  Jndica,  according  to  Broughton  {P.  J, 
Tr.,  1873,  p.  992),  contains  a  bitter  amorphous  resin,  Cj^H^^O,,,  which  fuses  at 
92°  C.  (197-6°  F.),  and  a  crystallized  principle,  melting  at  175°  C.  (347°  F.). 
Cornish  (Indian  Annals  of  Med.  Sc,  4,  p.  104;  had  previously  announced  the  pres- 
ence of  a  bitter  alkaloid,  to  which  he  gave  the  name  margosine,  from  the  Portuguese 
name  for  the  tree,  Margosa. 

Medical  Properties  and  Uses.  The  decoction  of  this  bark  is  cathartic  and 
emetic,  and  in  large  doses  is  said  to  produce  narcotic  effects  similar  to  those  of 
spigelia,  especially  if  gathered  at  the  season  when  the  sap  is  mounting;  but  in  a  num- 
ber of  experiments  made  by  Dr.  H.  C.  Wood  with  extracts  from  the  dried  bark  and 
fruit,  it  was  found  impossible  to  produce  toxic  symptoms  in  frogs  or  rabbits.  Robins 
eating  of  the  sweetish  fruit,  of  which  they  are  very  fond,  are  often  rendered  so  far  in- 
18 
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sensible  as  to  be  picked  up  under  the  tree ;  though  they  usually  recover  in  a  few  hours. 
It  has  been  suggested  that  sufficient  alcohol  is  produced  by  the  spontaneous  fermen- 
tation of  the  berries  to  cause  intoxication.  Children  are  said  to  eat  the  fruit  with- 
out inconvenience,  and  possibly  the  robins  simply  choke  themselves  with  the  large 
berries.  The  bark  is  considered  in  the  Southern  States  an  efficient  anthelmintic,  and 
appears  to  enjoy,  in  some  places,  an  equal  degree  of  confidence  with  the  pinkroot. 
The  form  of  decoction  is  usually  preferred.  A  quart  of  water  is  boiled  with  four  ounces 
of  the  fresh  bark  to  a  pint,  of  which  the  dose  for  a  child  is  a  tablespoonful  every  two 
or  three  hours,  till  it  affects  the  stomach  or  bowels.  Another  plan  is  to  give  a  dose 
morning  and  evening  for  several  successive  days,  and  then  to  administer  an  active 
cathartic.  The  fresk  bark  and  the  fruit  are  said  to  be  superior  as  vermifuges,  but 
are  not  to  be  found  in  our  Northern  drug  stores.  A  fluid  extract  and  syrup  of 
azedarach  are  proposed  by  J.  J.  Miles  (A.  J.  P.,  Aug.  1874),  the  former  made  in 
the  usual  way  with  diluted  alcohol,  except  that  6  troyounces  of  white  sugar  are 
added.  The  syrup  is  made  by  taking  4  fluidounces  of  the  fluid  extract,  8  fluid- 
ounces  of  vanilla  syrup,  and  sufficient  simple  syrup  to  make  a  pint. 

BALSAMUM  PERUVIANUM.    Balsam  of  Peru. 

(BAL'SA-MUM  PE-RIJ-VI-A'NUM.) 

"  A  balsam  obtained  fi'om  Myroxylon  Pereirae.  Klotzsch.  {Nat.  Ord.  Legu- 
minosae,  Papilionacese.)"  U.  S.  "A  balsam  obtained  from  Myroxylon  Pereirae, 
Klotzsch:'  Br. 

Balsamum  Peruvianum  Nigrum,  Balsamum  Indicum ;  Baume  des  Tndes,  Baume  de  Perou,  Fr.; 
Peruvianischer  Balsam,  G.;  Balsaino  del  Peru,  It.;   Balsamo  negro,  Si>. 

Gen.  Ch.  Calyx,  subincurved,  irregularly  dentate.  Vexillum  broadly  orbiculate ; 
four  inferior  j)e/a/s  sub-equal,  free,  narrow.  Stamens  deciduous  with  the  petals,  free 
or  at  their  extreme  base  very  shortly  connate.  Ovaries  long,  stipitate,  near  the  apex 
two  ovulate.  Styles  short  incurved,  with  a  minute  terminal  stigma.  Legume  stipi- 
tate, compressed,  indehiscent,  with  the  apex  indurated,  and  one-seeded.  Seed  one, 
subreniform,  with  a  thin  testa.  Cotyledons  plano-convex.  Radicle  very  short,  in- 
curved.  (Bentham  and  Hooker,  Genera  Plantarum,  ii.  559.) 

De  Candolle  and  other  botanists  considered  that  the  genera  Myroxylon  and  To- 
luifera  of  Linnajus  are  not  distinct  from  Myrospermum  of  Jacquin,  but  it  is  now 
generally  recognized  that  the  two  Linnean  genera  are,  taken  together,  entitled  to  rank 
as  a  single  genus.  To  this  the  title  of  Myroxylon  is  now  generally  applied,  although 
according  to  the  strict  rules  of  botanical  nomenclature  it  should  be  called  Toluifera. 
In  regard  to  the  species  now  under  consideration  there  has  been  much  discussion, 
and  although  the  plant  is  now  well  known  botanically,  botanists  are  not  agreed  as 
to  its  specific  distinctness  ;  Ruiz  {Flora  Peruviana),  Carson  {A.  J.  P.,  1860,  p.  297), 
Baillou,  and  others  believing  it  to  be  identical  with  the  tree  which  yields  balsam  of 
Tolu.  Fliickiger  and  Hanbury  {Pharmacograpkia,  2d  ed.,  205)  give  the  following 
points  of  difference:  in  M.  Pereirse,  the  branches  come  off  near  the  ground,  the  calyx 
is  widely  cup-shaped,  and  shallow,  the  racemes  loose,  6  to  8  inches  long,  and  the  legume 
much  narrowed  at  its  base  ;  whilst  in  M.  Tolidfera  the  trunk  does  not  branch  for 
HO  or  40  feet,  the  calyx  is  rather  tubular,  the  racemes  dense  and  3  to  4^  inches 
long,  the  legume  scarcely  narrowed  at  the  base.  Besides  the  officinal  species,  there 
are  others  of  the  genus  which  possess  medical  virtues,  and  have  been  more  or  less 
employed.*  The  pod  of  M.  frutescens  (Jacq.),  growing  in  Trinidad,  is  popularly 
used  in  that  island  as  a  carminative,  and  externally,  in  the  form  of  tincture,  as  a 
lotion  in  rheumatic  pains ;  and  by  incisions  in  the  stem  a  small  quantity  of  bal- 
samic juice  is  obtained  not  distinguishable  from  balsam  of  Tolu.f  {P.  J.  Tr.,  Sept. 

*  For  an  account  of  the  various  imperfectly  described  species  related  to  this  plant,  see  l-Jth  Ed. 
U,  S.  D. 

■)"  The  name  Brazilian  Balsam  has  been  proposed  for  the  product  of  M.  Peruifernm.  It  differs 
from  balsam  of  Peru  in  odor,  and  in  having  a  slightly  pungent,  but  not  warm,  aromatic  taste ;  in 
being  permanently  soluble  in  90  per  cent,  alcohol  in  all  proportions :  also  in  mixing  with  castor  oil 
in  all  proportions,  forming  with  bisulphide  of  carbon  a  clear  light  brown  solution  with  residue, 
and  in  the  deposit,  by  its  chloroform  solution,  of  a  powdery  precipitate  upon  standing.  At  17°  C. 
its  specific  gravity  is  l*0;il.  Its  general  constitution  is  very  similar  to  that  of  balsam  of  Peru,  con- 
taining volatile  oil,  myroxylin,  cinnamic  and  tannic  acids,  and  resin.  {P.  J.  Tr.,  3d  ser.,  xi.  818.) 
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1862,  p.  108.)  Another  species  is  known  in  Paraguay  under  the  name  of  quino- 
quino,  the  bark  of  which  is  used,  in  powder  and  decoction,  as  a  remedy  in  wounds 
and  ulcers ;  and  from  the  trunk  of  which  a  juice  is  obtained,  which  in  its  concrete 
state  closely  resembles  dried  balsam  of  Peru.  {Ibid.,  Oct.  1862,  p.  183.) 

Myroxylon  Pereirx,  Klot^sch;  Myrospermum  Pereirse,  Royle  et  Auctores; 
"  Mi/rospemium  of  Sonsonate,"  Pereira;  is  a  handsome  tree,  with  a  straight,  round, 
lofty  stem,  a  smooth  ash-colored  bark,  and  spreading  branches  at  the  top.  The 
leaves  are  alternate,  petiolate,  and  unequally  pinnate.  The  leaflets  are  from  five  to 
eleven,  shortly  petiolatc,  oblong,  ovaloblong,  or  ovate,  about  three  inches  long  by 
somewhat  less  than  an  inch  and  a  half  in  breadth,  rounded  at  the  base,  and  contract- 
ing abruptly  at  top  into  an  emarginate  point.  When  held  up  to  the  light,  they  ex- 
hibit, in  lines  parallel  with  the  primary  veins,  beautiful  rounded  and  linear  pellucid 
spots.  The  common  and  partial  petioles  and  midribs  are  smooth  to  the  naked  eye, 
but,  when  examined  with  a  microscope,  are  found  to  be  furnished  with  short  hairs. 
The  fruit,  including  the  winged  footstalks,  varies  from  two  to  four  inches  in  length. 
At  its  peduncular  extremity  it  is  rounded  or  slightly  tapering;  at  the  top  enlarged, 
rounded,  and  swollen,  with  a  small  point  at  the  side.  The  mesocarp,  or  main  invest- 
ment of  the  fruit,  is  fibrous,  and  contains  in  distinct  receptacles  a  balsamic  juice, 
which  is  most  abundant  in  two  long  receptacles  or  vittne,  one  upon  each  side.  A 
gum-resin  exudes  in  small  quantities  from  the  trunk  of  the  tree,  which,  though  con- 
taining, besides  gum  and  resin,  a  small  proportion  of  volatile  oil.  is  distinct  from  the 
proper  balsam,  and  yields  no  cinnamic  acid.  (Attfield,  P.  J.  Tr.,  Dec.  1863.) 

This  tree  grows  in  Central  America,  in  the  State  of  San  Salvador,  upon  the  Pacific 
coast.  It  is  found  in  the  wild  forests,  singly  or  in  groups,  but  the  trees  are  owned 
by  individuals.  Dr.  Charles  Dorat  states  that  it  is  never  found  at  a  greater  height 
on  the  mountains  than  one  thousand  feet,  that  it  begins  to  be  productive  after  five 
years,  and  continues  to  yield  for  thirty  years  or  more,  and  that  the  aroma  of  its 
flowers  is  perceived  at  the  distance  of  one  hundred  yards.  (A.  J.  P.,  xxxii.  303.) 
In  1861  the  tree  was  introduced  in  Ceylon  with  complete  success.  The  balsam  is 
collected  from  it  exclusively  by  the  aborigines,  on  lands  reserved  to  them,  within 
a  small  district  denominated  the  Balsam  Coast,  extending  from  Acajutla  to  Port 
Libertad.  Early  in  November  or  December  the  bark  is  beaten  on  four  sides  of 
the  trunk,  so  as  to  separate  it  from  the  wood  without  breaking  it ;  intermediate 
strips  being  left  sound,  in  order  not  to  destroy  the  life  of  the  tree.  The  bruised 
bark  soon  splits,  or  cuts  are  made  in  it.  Five  or  six  days  after  the  beating  the 
injured  surface  is  set  on  fire,  and  about  a  week  later  the  bark,  if  it  has  not  fallen 
off  spontaneously,  is  removed.  The  juice  now  begins  to  exude  freely  from  the  ex- 
posed wood,  which  the  natives  cover  with  rags.  The  latter,  when  saturated,  are  boiled 
in  water  in  large  jars,  and  the  liquid  allowed  to  stand ;  whereupon  the  water  rises 
to  the  top,  and  is  poured  off.  leaving  the  balsam,  which  is  put  into  calabashes  or 
bladders.  It  is  then  taken  for  sale  to  the  neighboring  towns,  where  it  is  purified  by 
subsidence  and  straining,  and  put  into  jars  or  metallic  drums  for  exportation.  The 
destroyed  bark  is  said  to  renew  itself  in  two  years,  so  that  by  care  a  tree  can  be 
long  worked ;  two  pounds  is  stated  to  be  the  average  yearly  yield.  The  export 
from  San  Salvador  in  1876  was  over  678,000  in  value. 

A  substance  called  tchite  balsam  (Balsamo  bianco)  is  procured  from  the  fruit  by 
expression.  This  has  been  confounded  with  the  balsam  of  Tolu,  but  is  wholly  dis- 
tinct. It  is  of  a  semi-fluid  or  soft-solid  consistence,  somewhat  granular,  and,  on  stand- 
ing, .separates  into  a  white  resinous  crystalline  deposit,  and  a  superior  translucent  more 
fluid  portion.  The  smell,  though  quite  distinct  from  that  of  the  balsam  of  Tola  and 
Peru,  is  not  disagreeable.  Dr.  Stenhouse  has  obtained  from  it  a  peculiar  resinous 
body,  readily  crystallizable,  and  remarkably  indifferent  in  its  chemical  affinities,  which 
he  denominates  TTjyrozocarp/'rt.  (P.J.  TV.,  x.  290.)  Dr.  Dorat,  however,  denies  that 
the  white  balsam  is  produced  by  the  same  tree,  or  in  the  same  vicinity. 

Another  substance  obtained  from  the  same  tree,  and  much  used  in  Central  Amer- 
ica, is  a  tincture  of  the  fruit,  made  by  digesting  it  in  rum.  It  is  called  balsamito 
by  the  inhabitants,  and  is  said  to  be  stimulant,  anthelmintic,  and  diuretic.  It  is 
also  used  as  an  external  application  to  gangrenous  or  indolent  ulcers,  and  as  a  wash 
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to  the  face  to  remove  freckles.  According  to  Dr.  Dorat,  the  balsainito  is  not  the 
tincture,  but  an  alcoholic  extract  of  the  young  fruit.  Neither  this  nor  the  white 
balsam  reaches  the  markets  of  this  country. 

The  balsam  of  Peru  was  named  from  its  place  of  exportation ;  and  it  was  long 
thought  to  be  a  product  of  Peru.  It  is  now  shipped  partly  from  the  Pacific  coast, 
and  partly  from  the  Balize  or  other  Atlantic  ports,  whither  it  is  brought  across  the 
country.  It  was  Guibourt  who  first  made  known  the  fact  of  its  exclusive  production 
in  Central  America.  As  imported,  it  is  usually  in  tin  canisters,  with  a  whitish  scum 
on  its  surface,  and  more  or  less  deposit,  which  is  dissolved  with  the  aid  of  heat. 

Properties.  Balsam  of  Peru  is  viscid  like  syrup  or  honey,  of  a  dark  reddish 
brown  color,  a  fragrant  odor,  and  a  warm  bitterish  taste,  leaving  when  swallowed  a 
burning  or  prickling  sensation  in  the  throat.  When  exposed  to  flame  it  takes  fire, 
diifusing  a  white  smoke  and  fragrant  odor.  Containing  resin,  volatile  oil,  and  both 
benzoic  and  cinnamic  acids,  it  is  properly  considered  a  balsam,  though  probably 
somewhat  altered  by  heat.  Alcohol  entirely  dissolves  it,  taking  up  one  part  in  five. 
(5r.)  "  A  thick  liquid,  brownish  black  in  bulk,  reddish  brown  and  transparent  in 
thin  layers,  having  a  syrupy  consistence,  a  somewhat  smoky,  but  agreeable  and  bal- 
samic odor,  and  a  warm,  bitter,  afterward  acrid  taste.  Sp.  gr,  1-135  to  1-150."  U.  S. 
Boiling  water  extracts  the  acid.  The  oily  liquid  which  separates  on  agitating  Peru 
balsam  with  caustic  potash  or  soda,  called  Peru  balsam  oil  by  Stolze,  ciiuiamein  by 
Fremy,  may  be  separated  by  fractional  distillation  into  three  portions,  viz. : — boizjjt 
alcohol^  C^HgO,  passing  over  at  about  200°  C  (392°  F.);  henzylic  hcnznate, 
CVIP^'CtH,,  the  principal  portion,  boiling  at  303°-30-l°  C.  (577-5°-579°  F.)  ; 
and  henzylic  cinnamate,  CgHjC^jC^H^,  passing  over  at  about  the  boiling  point  of  mer- 
cury. The  crude  oil  likewise  contains  small  quantities  of  free  cinnamic  and  benzoic 
acids,  resulting  from  the  decomposition  of  the  benzylic  ether  by  the  alkali  used  in 
separating  it,  and  equivalent  to  the  free  benzylic  alcohol  also  contained  in  it.  Ac- 
cording to  Kraut  {Am.  Gh.  Pharm.,  153,  p.  129),  the  benzylic  cinnamate  consti- 
tutes nearly  GO  per  cent,  of  the  balsam. 

Peru  balsam  appears  to  contain  only  a  single  resin,  yielding,  by  analysis,  66-3  to 
67-25  per  cent,  of  carbon,  and  622  to  6-32  per  cent,  of  hydrogen  (Kraut,  loc.  cit.). 
This  resin  separated  from  the  alkaline  solution  of  the  balsam  by  hydrochloric  acid 
is  brown,  has  a  faint  odor  of  vanilla,  and  when  fused  with  potash  yields  protocate- 
chuic  acid,  together  with  a  little  benzoic  acid.  The  resin  yielded  about  two-thirds  its 
weight  of  protocatechuic  acid.  (Kachler,  Zeifsch.  fiir  Ch.,  [2]  6,  59.)  The  tree  also 
exudes  a  gum-resin,  which,  according  to  Attfield  (P.  J.  Tr.,  1864,  p.  248)  con- 
tains 77-4  per  cent,  of  a  resin,  non-aromatic,  and  devoid  of  cinnamic  acid,  and 
therefore  entirely  distinct  from  balsam  of  Peru,  The  leaves  of  the  tree  contain  a 
fragrant  oil. 

The  balsam  is  said  to  be  adulterated  in  Europe  (especially  at  Bremen)' with  cas- 
tor oil,  copaiba,  Canada  turpentine,  etc.  (P.  J.  Tr.,  xii.  549) ;  and  a  factitious  sub- 
stance has  been  sold  in  this  country  for  the  genuine  balsam,  prepared  by  dissolving 
balsam  of  Tolu  in  alcohol.  This  may  be  distinguished  by  taking  fire  readily,  and 
burning  with  a  blue  flame.  (JV.  Y.  Journ.  of  Pharm.,  i.  133.)  It  would,  moreover, 
undergo  diminution  in  volume  when  mixed  with  water,  which  is  not  the  case  with 
the  genuine  balsam.  {Br.)  A  method  of  detecting  castor  oil,  proposed  by  Dr.  Wag- 
ner, is  to  expose  a  small  portion  of  the  suspected  balsam  to  distillation  until  some- 
what more  than  one-half  has  passed,  to  shake  the  distillate  with  baryta  water,  to  re- 
move by  means  of  a  pipette  the  layer  of  oil  floating  on  the  surface,  and  to  shake  this 
with  a  concentrated  solution  of  bisulphite  of  sodium.  If  castor  oil  be  present,  the 
liquid  will  immediately  become  a  crystalline  mass.  {A.  J.  P.,  xxx.  570.)  The  oflS- 
cinal  tests  of  purity  are  as  follows.  "  It  is  entirely  soluble  in  5  parts  of  alcohol,  and 
should  not  diminish  in  volume,  when  agitated  with  an  equal  bulk  of  bcnzin,  or  water 
(abs.  of  fixed  oils  and  alcohol).  It  is  readily  miscible  with  absolute  alcohol,  chloro- 
form, or  glacial  acetic  acid.  If  1  volume  of  the  Balsam  be  triturated  with  2  volumes 
of  sulphuric  acid,  a  tough,  homogeneous,  cherry-red  mixture  should  result.  If  this 
be  washed,  after  a  few  minutes,  with  cold  water,  it  should  be  converted  into  a  resin- 
ous mass  which  is  brittle,  when  cold.     A  mixture  of  3  parts  of  the  Balsam  with  1 
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part  of  disulphide  of  carbon  remains  clear ;  bat  a  mixture  of  1  part  of  the  Balsam 
with  3  parts  of  disulphide  of  carbon  separates  from  the  Balsam  about  40  per  cent,  of 
resin.  The  liquid  poured  off  from  the  latter  should  be  transparent,  should  not  have 
a  deeper  color  than  lisht  brownish,  and  should  not  exhibit  more  than  a  faint  fluo- 
rescence (abs.  of  gurjun  balsam).  When  distilled  with  200  times  its  weight  of  water, 
no  volatile  oil  should  pass  over."  U.  S.  Prof.  Fliickiger  relies  upon  the  specific 
gravity,  which  should  be  between  l-l-iO  and  l-l-iS,  and  the  lime  test,  in  which  10 
drops  of  the  balsam  are  shaken  with  6  grains  (0-4  Gm.)  of  slaked  lime,  forming, 
if  there  be  no  adulteration,  a  soft  mixture,  which  does  not  harden.  Grote's  test  consists 
in  shaking  3  drops  of  balsam  with  2  C.c.  of  officinal  ammonia  water  ;  if,  after  standing, 
the  mixture  solidifies,  colophony  or  other  adulterant  is  present :  benzoin,  storax,  and 
certain  other  substances  cannot  be  detected  by  this  test.  {A.  J.  P.,  1881,  pp.  302,  361.)  - 
Medical  Properties  and  Uses.  This  balsam  is  a  warm  stimulating  stomachic 
and  expectorant,  and  has  been  recommended  in  chronic  catarrhs,  certain  forms  of 
asthma,  phthisis,  and  other  pectoral  complaints  attended  with  debility.  It  has  also 
been  used  in  gonorrhoea,  leucorrhoea,  amenorrhoea,  chronic  rheumatism,  and  palsy. 
At  present,  however,  it  is  little  employed  by  American  physicians.  As  an  external 
application  it  has  been  found  beneficial  in  chronic  indolent  ulcers.  The  dose  is  half 
a  fluidrachm  (1-9  C.c).  It  is  best  administered  diffused  in  water  with  sugar  and  the 
yolk  of  eggs  or  gum  arable,  or  in  smaller  doses  dropped  on  a  lump  of  sugar. 

BALSAMUM  TOLUTANUM.     U.S.,  Br.    Balsam  of  Tolu. 

(BAL'S.\-MCM  TO-LU-TA'XUM.) 

"  A  balsam  obtained  from  Myroxylon  toluifera.  Kunth.  (Xat.  Ord.  Leguminosae, 
Papilionaceae.)"  U.  S.     *'  A  balsam  obtained  from  Myroxylon  Toluifera."  Br. 

Bauiue  de  Tolu,  Baume  de  Carthagene,  Fr.;  Tolubalsam,  G.;  Balsamo  del  Tolu,  It.;  Balsamo 
de  Tolu,  Sp. 

For  a  long  time  the  tree  from  which  this  balsam  is  derived  retained  the  name  of 
Tuluifera  Bahamum,  given  to  it  by  Linnaeas.  Ruiz,  one  of  the  authors  of  the 
Flora  Peruviana,  considered  it  identical  with  Myroxylon  Peruiferum ;  but  M. 
Achille  Richard  determined  that  it  was  a  distinct  species,  and  gave  it  the  appro- 
priate specific  name  of  Tolm/erum,  which  is  now  recognized  by  the  Pharmacopoeias. 

The  balsam  is  procured  by  making  V-shaped  incisions  in  the  trunk  quite  through 
the  bark.  The  juice  is  received  in  small  calabash  cups,  which  are  inserted  in  slight 
excavations  beneath  the  point  of  the  two  vertical  incisions  meeting  at  the  lower 
end  ;  and  Mr.  Weir  has  seen  as  many  as  twenty  cups  at  a  time  on  one  tree.  The 
collectors  go  from  tree  to  tree,  emptying  the  cups  into  flasks  of  raw  hide.  In  these 
skin  vessels  the  juice  is  taken  to  the  different  ports  on  the  river,  where  it  is  trans- 
ferred to  tin  cans.  (Weir,  Ihid.^  It  is  brought  from  Carthagena  in  calabashes  or 
baked  earthen  jars,  or  in  tin  or  glass  vessels. 

Properties.  As  first  imported,  balsam  of  Tolu  has  a  soft  tenacious  consistence, 
which  varies  considerably  with  the  temperature.  By  age  it  becomes  hard  and  brittle 
like  resin.  It  is  shining,  translucent,  of  a  reddish  or  yellowish  brown  color,  a  highly 
fragrant  odor,  and  a  warm,  somewhat  sweetish  and  pungent,  but  not  disagreeable 
tast€.  Exposed  to  heat,  it  melts,  inflames,  and  diffuses  an  agreeable  odor  while 
burning.  It  is  entirely  soluble  in  volatile  oils.  The  officinal  description  of  it  is  as 
follows.  *'  A  yellowish  or  brownish  yellow,  semi-fluid  or  nearly  solid  mass,  trans- 
parent in  thin  layers,  brittle  when  cold,  having  an  agreeable,  balsamic  odor,  and  a 
mild,  aromatic  taste.  It  is  entirely  soluble  in  alcohol,  and  the  solution  shows  an 
acid  reaction  with  test-paper.  It  is  almost  insoluble  in  water  and  in  benzin.  Warm 
disulphide  of  carbon  removes  from  the  Balsam  scarcely  anything  but  cinnamic  and 
benzoic  acids.  On  evaporating  the  disulphide,  no  substance  having  the  properties 
of  resin  should  be  left  behind."  U.  S.  Boiling  water  extracts  its  acid.  Distilled 
with  water  it  affords  a  small  proportion  of  volatile  oil ;  and,  if  the  heat  be  continued, 
an  acid  matter  sublimes.  Mr.  Hatchett  states  that,  when  dissolved  in  the  smallest 
quantity  of  solution  of  potassa,  it  loses  its  own  characteristic  odor,  and  acquires 
that  of  the  clove  pink.  G.  L.  Ulex  gives  as  a  test  of  the  purity  of  the  balsam, 
that,  if  heated  in  sulphuric  acid,  it  dissolves  without  disengagement  of  sulphurous 
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acid,  and  yields  a  cherry-red  liquid.  (^Archivder  Pharm.,  Jan.  1853.)  The  balsam 
is  a  mixture  of  volatile  oil,  free  acid,  and  resin.  The  volatile  oil  is  obtained  by  dis- 
tilling the  balsam  with  water,  and  may  amount  to  a  little  over  1  per  cent.  This 
oil  is  chiefly  tolene,  CmHjg,  boiling  at  170°  C.  (338°  F.),  and  rapidly  hardening 
by  absorption  of  oxygen  irom  the  air.  The  free  acid,  according  to  Deviile  and 
Scharling,  consists  of  benzoic  and  cinnamic  acids,  which  statement  has  been  recently 
confirmed  by  Fliickiger.  (^Pharmacographia,  2d  ed.,  p.  204-.)  Busse  (^Ber.  Chem. 
Ges.,  1876,  p.  833)  has  shown,  moreover,  that  the  benzylic  ethers  of  both  cinnamic 
and  benzoic  acids  are  present  in  the  balsam,  the  benzyl  cinnamute  in  larger  amount. 

According  to  Kopp,  there  are  two  resins  in  Tolu  balsam,  one  easily  soluble  in  al- 
cohol, CjgHigO^,  and  another  sparingly  soluble,  C^gH^gOj.  According  to  Deville, 
however,  there  is  only  one  resin,  that  to  which  the  second  formula  belongs.  Tromms- 
dorff  obtained  88  per  cent,  of  resin,  12  of  acid,  and  only  02  of  volatile  oil.  Ac- 
cording to  Mr.  Heaver,  the  balsam  yields  by  distillation  about  one-eighth  of  its 
weight  of  pure  cinnamic  acid.  The  acid  distils  over  in  the  form  of  a  heavy  oil, 
which  condenses  into  a  white  crystalline  mass.  It  may  be  freed  from  empyreumatic 
oil  by  pressure  in  bibulous  paper,  and  subsequent  solution  in  boiling  water,  which 
deposits  it  in  minute  colorless  crystals,  upon  cooling.  (J..  J.  P.,  xv.  77.)  A  facti- 
tious balsam  of  Tolu  is  described  by  Dr.  R.  V.  Mattison  (A.  J.  P.,  1876,  p.  51), 
which  contained  63  per  cent,  of  storax. 

Medical  Properties  and  Uses.  Balsam  of  Tolu  is  a  stimulant  stomachic,  with 
a  peculiar  tendency  to  the  pulmonary  organs.  It  is  given  with  some  advantage  in 
chronic  catarrh  and  other  pectoral  complaints,  in  which  a  gently  stimulating  expec- 
torant is  demanded ;  but  should  not  be  prescribed  until  after  the  reduction  of  in- 
flammatory action.  Independently  of  its  medical  virtues,  its  agreeable  flavor  ren- 
ders it  a  popular  ingredient  in  expectorant  mixtures.  Old  and  obstinate  coughs 
are  said  to  be  sometimes  greatly  relieved  by  the  inhalation  of  the  vapor  proceed- 
ing from  an  ethereal  solution  of  this  balsam.  From  ten  to  thirty  grains  (0"65- 
1-95  Gm.)  may  be  given  at  a  dose,  and  frequently  repeated.  The  best  form  of  ad- 
ministration is  that  of  emulsion,  made  by  triturating  the  balsam  with  mucilage  and 
loaf  sugar,  and  afterwards  with  water. 

Off.  Prep.  Syrupus  Tolutanus ;  Tinctura  Benzoiai  Composita ;  Tinctura  Tolutana. 

BARIUM.     Barium. 

Ba;  137.  (BA'RI-IJM.)  Ba;  137. 

This  is  the  metal  present  in  the  earth  baryta.  It  was  first  obtained  in  1808  by 
Sir  H.  Davy,  who  describes  it  as  a  difficultly  fusible  metal,  of  a  silvery  gray  color, 
decomposing  water  readily,  and  considerably  heavier  than  sulphuric  acid.  When 
exposed  to  the  air,  it  instantly  becomes  covered  with  a  crust  of  baryta,  and  when 
gently  heated,  burns  with  a  deep  red  light  (or  greenish  light  according  to  Clarke). 
The  compounds  of  barium  formerly  officinal  are  the  chloride  and  the  carbonate. 

Baryta  (or  barium  oxide)  may  be  obtained  from  the  native  carbonate  by  intense 
ignition  with  carbonaceous  matter ;  or  from  the  native  sulphate,  by  ignition  with 
charcoal,  which  converts  it  into  sulphide  of  barium,  subsequent  solution  of  the  sul- 
phide in  nitric  acid,  and  strong  ignition  of  the  nitrate  formed  to  dissipate  the  acid. 
As  thus  obtained,  it  is  an  anhydrous  solid,  caustic,  alkaline,  difficultly  fusible,  and  of 
a  grayish  white  color.  Its  sp.  gr.  is  about  4.  It  acts  on  the  animal  economy  as  a 
poison.  When  sprinkled  with  water  it  slakes  like  lime,  becomes  hot,  and  is  reduced 
to  the  state  of  a  white  pulverulent  hydrate.  The  same  hydrate  is  formed  in  mass, 
when  the  anhydrous  earth  is  made  into  a  paste  with  water,  and  exposed  to  a  red 
heat  ia  a  platinum  crucible.  The  excess  of  water  is  expelled,  and  the  hydrate,  un- 
dei'going  fusion,  may  be  poured  out  and  allowed  to  congeal.  Barium  hydrate  dis- 
solves in  water,  and  forms  the  reagent  called  baryta-water.  A  boiling  saturated 
solution,  as  it  cools,  yields  crystals  of  barium  hydrate-containing  eight  molecules  of 
water  of  crystallization. 

An  economical  process  for  obtaining  barium  hydrate  in  crystals  has  been  pub- 
lished by  Dr.  Mohr,  of  Coblentz.  It  consists  in  adding  to  a  boiling  solution  of 
caustic  soda  an  equivalent  quantity  of  chloride  of  barium  and  nitrate  of  barium.     In 
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consequence  of  the  usual  impuritieS  in  caustic  soda,  a  precipitate  is  formed  of  some 
carbonate  and  sulphate  of  barium,  which  is  easily  separated  by  subsidence  from  the 
solution  of  barium  hydrate,  kept  hot.  This,  when  clear,  is  drawn  oflf  by  a  siphon, 
and  put  in  a  suitable  covered  vessel  to  cool  and  crystallize ;  when  the  whole  liquid 
is  often  converted  into  a  mass  of  acicular  crystals.  (P.  J.  Tr.,  Dec.  1856.)  Baryta 
consists  of  one  atom  of  barium  137,  and  one  of  oxygen  16=^  153.  Its  chemical 
formula  is,  therefore,  BaO.  Carhmate  of  harium,  BaCOj ;  mol.  wt.  197,  is  the 
native  carbonate,  a  rare  mineral,  discovered  in  1783  by  Dr.  Withering,  in  honor  of 
whom  it  is  called  Witherite.  It  is  found  in  Sweden  and  Scotland,  but  most  abun- 
dantly in  the  lead  mines  of  the  north  of  England.  It  occurs  usually  in  grayish,  or 
pale  yellowish  gray,  fibrous  masses,  but  sometimes  crystallized.  Its  sp.  gr.  varies 
from  4-2  to  4-4.  It  Ls  generally  translucent,  but  sometimes  opaque.  It  effervesces 
with  acids,  and,  before  the  blowpipe,  melts  into  a  white  enamel  without  losing  its 
carbonic  acid.  It  is  distinguished  from  the  carbonate  of  strontium,  with  which  it 
is  most  liable  to  be  confounded,  by  its  greater  specific  gravity,  and  by  its  yielding  a 
light  greenish  rather  than  a  reddish  flame  upon  the  burning  of  alcohol  impregnated 
with  its  solution  in  hydrochloric  acid.  If  strontia  be  present,  the  reddish  flame  will 
show  it. 

When  pure,  carbonate  of  barium  is  entirely  soluble  in  hydrochloric  acid.  Any 
sulphate  of  barium  present  is  left  undissolved.  If  neither  ammonia  nor  sulphuretted 
hydrogen  produces  discoloration  or  a  precipitate  in  the  hydrochloric  acid  solution,  the 
absence  of  alumina,  iron,  copper,  and  lead  is  shown.  Lime  may  be  detected  by  add- 
ing an  excess  of  sulphuric  acid,  which  will  throw  down  the  baryta  as  a  sulphate,  and 
afterwards  testing  the  clear  liquid  with  carbonate  of  sodium,  which,  if  lime  be  present, 
will  produce  a  precipitate  of  carbonate  of  calcium. 

Carbonate  of  barium  acts  as  a  poison  on  the  animal  economy.  Its  only  pharma- 
ceutical use  is  to  prepare  chloride  of  barium.  (For  Chloride  and  Sulphate  of 
Barium,  see  Part  II.) 

BEBERI.E   SULPHAS.  Br.     Sulphate  of  Beberia. 

(BE-BE'RI-.E  SCL'PHXS.) 
Sulphate  of  Bibirine;  Sulfate  de  Bebeerine,  Fr.;  Schwefelsaures  Bebirin,  G. 

"  Take  of  Bebeeru  Bark  [Xectandra,  U.  *S.].  in  coarse  powder,  one  pound  [avoir- 
dupois] ;  Sulphuric  Acid /<a^' a  yfa/tio?/«ce  [Imperial  measure]  ;  Slaked  LimeMree- 
qnarters  of  an  ounce,  or  a  sufficiency  ;  Solution  of  Ammonia  a  sufficiency  ;  Rectified 
Spirit  sixteen  fluidounces,  or  a  sufficiency ;  Diluted  Sulphuric  Acid  a  sufficiency  ; 
Water  one  gallon  [Imp.  meas.]  ;  Distilled  Water  a  sufficiency.  Add  the  Sulphuric 
Acid  to  the  Water ;  pour  upon  the  Bebeeru  Bark  enough  of  this  mixture  to  moisten 
it  thoroughly  ;  let  it  macerate  for  twent3--four  hours,  place  it  in  a  percolator,  and  pass 
through  it  the  remainder  of  the  acidulated  water.  Concentrate  the  acid  liquor  to  the 
bulk  of  one  pint,  cool,  and  add  gradually  the  Lime  in  the  form  of  milk  of  lime,  agi- 
tating well,  and  takingcare  that  the  fluid  still  retains  a  distinct  acid  reaction.  Let  it  rest 
for  two  hours ;  filter  through  calico ;  wash  the  precipitate  with  a  little  cold  Distilled 
Water,  and  to  the  filtrate  add  Solution  of  Ammonia  until  the  fluid  has  a  faint  am- 
moniacal  odor.  Collect  the  precipitate  on  a  cloth,  wash  it  twice  with  ten  ounces  of 
cold  water,  squeeze  it  gently  with  the  hand,  and  dry  it  by  the  heat  of  a  water-bath. 
Pulverize  the  dry  precipitate,  put  it  into  a  flask  with  six  ounces  of  the  Rectified  Spirit, 
boil,  let  it  rest  for  a  few  minutes,  and  pour  off  tbe  spirit.  Treat  the  undissolved  por- 
tion in  a  similar  manner  with  fresh  spirit  until  it  is  exhausted.  Unite  the  spirituous 
solutions,  add  to  them  four  ounces  of  Distilled  Water,  and  distil  so  as  to  recover  the 
greater  part  of  the  spirit.  To  the  residue  of  the  distillation  add  by  degrees,  and  with 
constant  stirring,  Diluted  Sulphuric  Acid  till  the  fluid  has  a  slight  acid  reaction. 
Evaporate  the  whole  to  complete  dryness  on  the  water-bath,  pulverize  the  dry  product, 
pour  on  it  gradually  one  pint  [Imp.  meas.]  of  cold  Distilled  Water,  slirrmg  diligently  ,- 
filter  through  paper ;  evaporate  the  filtrate  to  the  consistence  of  syrup,  spread  it  in 
thin  layers  on  flat  porcelain  or  glass  plates,  and  dry  it  at  a  heat  not  exceeding  140°. 
Preserve  the  product  in  stoppered  bottles."  Br. 

In  the  above  process  the  bark  is  exhausted  by  water  acidulated  with  sulphuric  acid ; 
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lime  is  added  to  separate  various  inert  matters,  Itill  leaving  the  acid  in  excess,  as 
otherwise  it  might  precipitate  the  beberine  itself;  the  filtered  liquor  is  treated  with 
ammonia  which  throws  down  the  beberine ;  the  precipitate  is  exhausted  by  alcohol 
which  dissolves  the  alkaloid ;  and  the  solution,  having  been  concentrated,  is  treated 
with  sulphuric  acid  so  as  to  form  the  sulphate,  which  is  obtained  by  evaporation  to 
dryness.  It  is  obvious  that  the  salt  of  beberine  thus  obtained  must  be  very  impure, 
and  among  other  substances  probably  contains  a  portion  of  si'peerine,  another  alkaloid 
of  the  bark.  Indeed,  Prof.  Fliickiger  has  found  the  commercial  article  to  yield  a  very 
trifling  amount,  less  than  25  per  cent.,  of  the  pure  alkaloid.  It  is  in  dark  brown 
translucent  scales,  yellow  when  reduced  to  powder,  of  a  strongly  bitter  taste,  and  solu- 
ble in  water  and  alcohol.  According  to  the  Br.  Pharmacopoeia,  "  its  watery  solution 
gives  with  chloride  of  barium  a  white  precipitate,  and  with  caustic  soda  a  yellowish- 
white  precipitate,  which  is  dissolved  by  agitating  the  mixture  with  twice  its  volume 
of  ether ;  and  the  ethereal  solution,  separated  by  a  pipette,  and  evaporated,  leaves  a 
yellow  translucent  residue,  entirely  soluble  in  diluted  acids.  If  the  whole  of  the 
precipitate  produced  is  dissolved  by  ether,  it  cannot  contain  sipeerinc,  which  is  in- 
soluble in  that  menstruum.  It  is  "entirely  destructible  by  heat,  and  water  forms 
with  it  a  clear  brown  solution."  According  to  Dr.  Fliickiger  (/*.  J.  Tr.,  xi.  193, 
1869),  pure  beberine  is  a  white,  amorphous  powder,  whose  concentrated  watery  solu- 
tion is  not  precipitated  by  tartar  emetic,  but  affords  abundant  white  precipitates  with 
phosphate  of  sodium,  nitrate,  iodide,  or  iodohydrargyrate  of  potassium,  perchloride  of 
mercury,  platinocyanide  of  potassium,  and  nitric  or  iodic  acid.  Its  acetate  yields 
yellow  amorphous  precipitates  with  red  or  yellow  prussiate  of  potassium,  chromate 
or  bichromate  of  potassium,  or  bichloride  of  platinum,  Beberine  was  shown  by 
Walz  in  18G0  to  be  identical  with  buxiiie,  obtained  from  Buxus  sempervirens.  This 
statement  was  confirmed  by  Fliickiger,  who  proved  that  pelosme  was  identical  with 
both  of  the  above  principles.   (P.  J.  T)-.,  xi.,  1870,  p.  192.) 

Sulphate  of  bebirine  is  a  tonic,  supposed  to  possess  antiperiodic  powers,  and  has 
been  given  in  intermittent  fever  and  other  periodical  diseases.  It  is  thought  to  be 
useful  also  in  various  uterine  diseases,  as  dysmenorrhoea,  menorrhagia,  and  Icucor- 
rhoea;  and  has  been  recommended  in  blennorrhoeal  discharges,  and  in  atony  of  the 
kidneys  and  bladder.  (Dr.  A.  P.  Merrill,  Half-Yearly  Abstract  of  Med.  Sci,  xlv. 
249.)     The  dose  is  from  two  to  five  grains  (0'13-0-33  Gm.)     (See  Nectandra.'^ 

BELiE  FRUCTUS.  Br.     Bael  Fruit. 

(BE'LJE  FKtJC'TUS.) 

«  The  dried  half-ripe  fruit  of  ^gle  iMarraelos."  Br. 

Indian  Bael,  Bengal  Quince,  E.;  Bael,  Going  du  Bengale,  Fr.;  Baelfiucht,  Bengalisehe  Quitte,  G. 

This  is  a  newly  introduced  ofiBcinal  of  the  British  Pharmacopoeia,  known  to  some 
extent  in  Great  Britain,  but  scarcely  at  all  in  the  United  States  ;  and  probably  sanc- 
tioned by  the  British  Council  out  of  compliment  to  practitioners  in  the  East  Indies, 
who  are  said  to  have  used  it  with  advantage.  It  is  the  unripe  fruit  of  the  jEgle 
Marmeloa  of  De  Candolle,  belonging  to  the  Aurantiaceae,  and  with  the  following 
generic  character.  "  Flowers  bi-sexual.  Petals  4-5  patent  Stamens  30-40,  with 
distinct  filaments,  and  linear-oblong  anthers.  Ovary  8-15  celled,  with  numerous 
ovules  in  each  cell.  Style  very  short  and  thick.  Stigma  capitate.  Fruit  baccate, 
with  a  hard  rind,  8-15  celled,  the  cells  6-10  seeded.  Seed  with  a  woolly  coat,  cov- 
ered with  a  slimy  liquid."  (  Wight  &  Arnott.) 

This  species  of  JE^^le,  sometimes  called  the  Bengal  quince,  is  a  rather  large  tree, 
with  an  erect  stem,  and  few  and  irregular  branches,  covered  with  an  ash-colored 
bark,  and  furnished  in  general  with  strong,  very  sharp,  axillary  thorns,  single  or  in 
pairs  The  leaves  are  ternate,  with  oblong-lanceolate,  crenulated,  slightly  dotted 
leaflets,  of  which  the  terminal  is  largest.  The  flowers  are  large,  white,  and  in  small 
terminal  or  axillary  panicles.  The  fruit  is  a  berry,  of  about  the  size  of  a  large  orange, 
somewhat  spherical,  but  flattened  at  the  base,  and  depresssed  at  the  insertion  of  the 
stem,  with  a  hard  smooth  shell,  and  from  10  to  15  cells,  containing  besides  the  seeds 
a  large  quantity  of  exceedingly  tenacious  mucilage,  which,  when  dried,  is  hard  and 
transparent.  The  tree  is  a  native  of  Hindostan  and  of  Farther  India.  It  is  figured 
in  P.  J.  Tr.,  Oct.  1850,  p.  166. 
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Several  parts  of  the  tree  are  used  in  India.  The  ripe  fruit  is  described  as  fragrant, 
and  of  a  delicious  flavor ;  and  a  sort  of  sherbet  prepared  from  it  is  deemed  useful 
in  febrile  affections.  The  mucilage  about  the  seeds  is  applied  to  various  purposes  in 
the  arts,  in  connection  with  its  viscid  properties.  The  riud  is  used  in  dyeing.  The 
flowers  are  deemed  refrigerant  by  the  native  physicians.  The  fresh  leaves  yield  by 
expression  a  bitterish  and  somewhat  pungent  juice,  which,  diluted  with  water,  is  oc- 
casionally used  in  the  early  stage  of  catarrhal  and  other  fevers.  The  bark  of  the  stem 
and  root  is  thought  to  possess  febrifuge  properties.  But  it  is  the  unripe  or  half-ripe 
fruit  that  is  chiefly  employed,  and  is  the  part  recognized  by  the  Br.  Pharmacopoeia. 

Properties.  The  dried  fruit  is  imported  into  England  in  vertical  slices,  or  in  broken 
pieces  consisting  of  a  part  of  the  rind  with  the  adherent  pulp  and  seeds.  The  "  rind 
is  about  a  line  and  a  half  thick,  covered  with  a  smooth  pale  brown  or  grayish  epi- 
dermis, and  internally,  as  well  as  the  dried  pulp,  brownish  orange,  or  cherry-red  " 
(i?r.)  When  moistened,  the  pulp  becomes  mucilaginous.  The  fruit  Ls  astringent 
to  the  taste,  and  yields  its  virtues  to  water  by  maceration  or  decoction,  Mr.  Pollock 
found  in  it  tannic  acid,  a  concrete  essential  oil,  and  a  vegetable  acid  (Med.  Times 
and  Gaz.,  Feb.  1864,  p.  199),  but  Prof  Fiiickiger  states  that  neither  a  ferric  nor 
a  ferrous  salt  shows  the  infusion  to  contain  any  appreciable  quantity  of  tannin, 
nor  is  the  druij  in  any  sense  possessed  of  astringent  properties.  {^Pharnuicographia, 
2d  cd.,  p.  13L) 

The  difficulty  of  obtaining  bael  in  England  is  said  to  have  led  to  the  substitu- 
tion for  it  of  mangosteen,  the  fruit  of  Garciaia  M'lngostana.  This  is  in  irregular 
fragments  of  the  rind,  without  any  adhering  pulp.  The  pieces  are  convex,  three  or 
four  lines  or  more  in  thickness,  externally  covered  with  a  smooth,  deep  reddish  brown, 
easily  separable  coating,  and  internally  pale  reddish  brown  or  reddish  yellow,  smooth, 
with  projectins  vertical  lines.    (Prof  Bentley,  P.  J.  Tr.,  May,  1867,  p.  654.) 

Medical  Properties  and  Uses.  Bael,  as  the  medicine  is  called  in  India,  is  said  to 
possess  astringent  properties  which  render  it  useful  in  diarrhoea,  dysentery  with  de- 
bility of  the  mucous  membrane,  and  other  diseases  of  the  bowels  with  relaxation, 
which  it  relieves  without  inducing  constipation.  It  is  much  used  by  some  practitioners 
in  India,  generally  in  the  form  of  decoction,  made  by  slowly  boiling  down  a  pint  of 
water  with  two  ounces  of  the  dried  fruit  to  four  fluidounces.  Of  this  one  or  two 
fluidounces  (30-60  C.c.)  are  given  in  acute  cases  every  two  or  three  hours,  in  chronic 
cases  two  or  three  times  a  day.  A  liquid  extract  is  directed  in  the  Br.  Pharmaco- 
poeia, the  dose  of  which  may  be  one  or  two  fluidrachms  (3-75-7'5  C.c).  Mr.  Waring, 
of  the  East  India  medical  service,  recommends  an  extract  in  the  dose  of  half  a  drachm 
or  a  drachm  (1-95-3-9  Gm.). 

Off.  Prep.    Extractum  Belae  Liquidum,  Br. 

BELLADONNA   FOLIA.   U.S.,  Br.     Belladonna  Leaves. 

(bel-l.\-dOx'x^  FO'LI-A.) 

"  The  leaves  of  Atropa  Belladonna.  Linne.  (A'a/.  Orrf.  Solanaceae.)"  U.S.  "The 
fresh  leaves,  with  the  branches  to  which  they  are  attached,  of  Deadly  Nightshade, 
Atropa  Belladonna ;  also  the  leaves  separated  from  the  branches  and  carefully  dried  ; 
gathered  from  the  wild  or  cultivated  British  plants  when  the  fruit  has  begun  to 
form."  Br. 

Folia  (s.  Ilerba)  Belladonnsej  Feailles  de  Belladone,  Fr. ;  Tollkirschen-Blatter,  WoICskirschen- 
Blalter,  Tollkraut,  G. 

BELLADONNA   RADIX.   U.S.,  Br.    Belladonna  Root. 
(bel-la-dOn'n^  ra'dix.) 

"  The  root  of  Atropa  Belladonna.  Linne.  (Nat.  Ord.  Solanaceae.)"  U.  S.  "  The 
dried  root  of  Atropa  Belladonna."  Br. 

Racine  de  Belladone,  Belladone,  Fr.;  Gemeine  Tollkirsehe,  Wolfskirsche,  Tollkirschen-Wurael, 
Wolfskirschen-Wunel,  G.;  Belladonna,  It.;  Belladona,  Bellndama,  Sp. 

Gen.  Ch.  Coro/^a  bell  shaped.   Stamens  distant.  i?erry  globular,  two-celled.   ^^iHd. 

Atropa  Belladonna.    Willd.  Sp.  Plant,  i.  1017  ;  Carson,  Jlliist.  of  Med.  Bot.  ii. 

19,  pi.  Isv. ;  B.  d'  T.  193.     The  belladonna,  or  deadly  nightshade,  is  an  herba- 
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ceous  perennial,  with  a  fleshy,  creeping  root,  from  which  rise  several  erect,  round, 
purplish,  brandling  stems,  to  the  height  of  about  three  feet.  The  leaves,  which 
are  attached  by  short  footstalks  to  the  stem,  are  in  pairs  of  unequal  size,  oval, 
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pointed,  entire,  of  a  dusky  green  on  their  upper  surface,  and  paler  beneath.  The 
flowers  are  large,  bell-shaped,  pendent,  of  a  dull  reddish  color,  with  solitary  pedun- 
cles, rising  from  the  axils  of  the  leaves.  The  fruit  is  a  roundish  berry  witii  a  lon- 
gitudinal furrow  on  each  side,  at  first  green,  afterwards  red,  ultimately  deep  purple, 
slightly  resembling  a  cherry,  and  containing,  in  two  distinct  cells,  numerous  seeds, 
and  a  sweetish  violet-colored  juice.     The  calyx  adheres  to  the  base  of  the  fruit. 

The  plant  is  a  native  of  Europe,  where  it  grows  in  shady  places,  along  walls,  and 
amidst  rubbish,  flowering  in  June  and  July,  and  ripening  its  fruit  in  September. 
It  grows  vigorously  under  cultivation  in  this  country,  and  retains  all  its  activity,  as 
shown  by  the  observations  of  Mr.  Alfred  Jones.  {A.  J.  P.,  xxiv.  106.)  All  parts 
of  it  are  active.  The  leaves  and  roots  are  directed  by  the  United  States  and  British 
Pharmacopoeias ;  the  latter  including  the  young  branches,  which  are  probably  not 
less  efficient.  The  leaves  should  be  collected  in  June  or  July,  when  the  plant  is  in 
flower,  the  roots  in  the  autumn  or  early  in  the  spring,  and  from  plants  tliree  years 
old  or  more.  Leaves  which  have  been  kept  long  should  not  be  used,  as  they  un- 
dergo change  through  absorption  of  atmospheric  moisture,  emitting  ammonia,  and 
probably  losing  a  portion  of  their  active  nitrogenous  matter ;  and  usually  the  large 
handsome  leaves  in  commerce  are  not  to  be  preferred,  because  they  are  very  likely 
those  of  cultivated  plants,  which  have  been  shown  to  be  inferior  in  strength  to 
smaller  and  less  sightly  leaves  of  the  wild  plant.   {A.  J.  P.,  xxvii.  455.) 

Properties.  The  "leaves  are  from  four  to  six  inches  (10  to  15  cm.)  long, 
broadly  ovate,  narrowed  into  a  petiole,  tapering  at  the  apex,  entire  on  the  margin, 
smooth,  thin,  the  upper  surface  browni.sh  green,  the  lower  surface  grayish  green, 
having  a  slight  odor,  and  a  bitterish,  disagreeable  taste."  U.S.  The  root  occurs 
"in  cylindrical,  somewhat  tapering,  longitudinally  wrinkled  pieces,  from  half  an  inch 
to  an  inch  (12  to  25  mm.)  or  more  in  thickness ;  externally  brownish  gray,  internally 
whitish  ;  nearly  inodorous,  having  a  sweetish,  afterward  bitterish  and  strongly  acrid 
taste,  and  breaking  with  a  nearly  smooth  and  mealy  fracture.  Koots  which  are 
tough  and  woody,  breaking  with  a  splintery  fracture,  should  be  rejected."*    U.S. 

*  Japnnese.  Belladonna.  There  have  recently  appeared  in  European  commerce  certain  rhi- 
zomes from  two  to  six  inches  long,  about  one-lialf  inch  in  diameter,  rarely  branched,  cylindrical  or 
slightly  compressed,  knotty,  bent,  with  circuliir  disk-lii\c  scars,  of  a  pale  brown  color,  not  whitish 
when  abraded,  with  a  slightly  mousy,  narcotic  odor,  and  a  taste  nearly  free  from  bitterness.  Mr. 
E.  M.  Holmes  believes  this  Japanese  belladonna  to  be  de'iived  from  Scnpolin  .Joponicn.  Max.  Dr. 
A.  Langg.aard  hns  found  in  it  two  alkaloids,  one  in  very  small  amount,  scopoleiiiiie,  and  one  which 
is  very  closely  allied  to,  if  not  identical  with,  atropine.  (A.J.  J'.,  1S80,  pp.  356,  45t5 ;  1881,  p.  460.) 
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As  to  the  relative  strength  of  these  two  parts,  M.  Hirtz,  of  Strasburg,  has  in- 
ferred from  his  experiments  that  the  root  yields  an  extract  five  times  stronger  than 
that  obtained  from  the  leaves,  but  did  not  determine  the  relative  yield  of  extract; 
whilst  Lefort  obtained  from  young  roots  06,  old  roots  025,  dried  leaves  044  per 
cent,  of  atropine ;  and  Dragendorff  obtained  0-66  from  dried  leaves,  and  0-4  per 
cent,  from  the  roots.  (Jahresb.,  1874,  p.  96.)  Both  the  leaves  and  root,  as  well  as 
all  other  parts  of  the  plant,  impart  their  active  properties  to  water  and  alcohol. 
Braudes  rendered  it  probable  that  these  properties  reside  in  a  peculiar  alkaline 
principle,  which  he  supposed  to  exist  in  the  plant  combined  with  an  excess  of  malic 
acid,  and  appropriately  named  atropine.  Besides  malate  of  atropine,  Brandes 
found  in  the  dried  herb  two  principles,  a  green  resin  (chlorophyll),  wax,  gum, 
starch,  albumen,  lignin,  and  various  salts.  The  alkaloid  principle  was  afterwards 
detected  by  M.  Runge ;  and  the  fact  of  its  existence  was  established  beyond  ques- 
tion by  Geiger  and  Hesse,  who  obtained  it  from  an  extract  prepared  from  the  stems 
and  leaves  of  the  plant.  It  was  first,  however,  procured  in  a  state  of  purity  by 
Mein,  a  German  apothecary,  who  extracted  it  from  the  root.  Ladenburg  {Ann.  der 
Ch.  und  Phann.,  206,  p.  307)  has  quite  recently  studied  the  several  sources  of 
atropine  and  the  allied  alkaloids  that  exert  a  mydriatic  action,  and  finds  that  there  are 
three  alkaloids  in  all, — atropine,  hj/osci/amine,  and  hi/oscine, — all  of  which  possess  the 
common  formula  Cj.HjjXOj.  Of  these,  atropine  occurs  in  the  Atropa  belladonna 
and  in  Datura  stramonium,  hyoscyamine  in  these  plants  and  also  in  Hyoscyumus 
niger  and  Duboisia  myoporoides,  whilst  hyoscine  is  found  in  Hyosci/amus  niger  aione. 
The  first  of  these,  atropine,  fuses  at  114°  C.-115°  C.  (2372°  F.-239°  F.),  and 
forms  a  double  gold  chloride,  fusing  at  135°  C.-137°  C.  (275°  F.-27S-6°  F.);  the 
second,  the  alkaloid  known  under  the  several  names  of  hyoscyamine,  daturine.  and 
duboisiiie,*  fuses  at  107°  C.  (2246°  F.),  and  yields  a  gold  salt,  fusing  at  159°  C. 
(318*2°  F.) ;  and  the  third,  hyoscine,  only  obtained  as  yet  in  the  form  of  a  syrup,  but 
forming  a  crystalline  gold  salt,  which  fuses  at  196°  C.-198°  C.(384-8°  F.-388-4°  F.), 
and  is  less  soluble  than  the  hyoscyamine  gold  salt.  In  Duboisia  myoporoides  (see  Part 
II.)  the  only  alkaloid  present  seems  to  be  the  second  of  these,  and  the  complete  identity 
of  it  with  the  purified  alkaloid  of  hyoscyamus  has  been  established  by  Ladenburg,  both 
by  analyi?is  of  the  free  alkaloid  and  its  salts,  and  by  study  of  the  action  of  different 
reagents  upon  it.  Hyoscyamine  is  more  soluble  in  water  and  dilute  alcohol  thau 
atropine,  and,  as  already  stated,  forms  a  gold  salt  of  different  fusing  point.  Its  de- 
composition products  under  the  influence  of  caustic  baryta,  or  hydrochloric  acid,  are 

*  Medical  Proptrtieg  and  Utet  of  Dnboinne.  When  about  ^th  of  a  grain  (0-001  Gm.)  of  do- 
boi$ine  is  injected  bypodermically  in  man,  in  the  course  of  five  or  ten  minutes,  dryness  of  the  mouth, 
thirst,  acceleration  of  the  pulse,  and  dryness  and  redness  of  the  skin  begin  successively  to  appear. 
As  these  symptoms  are  accompanied  by  dihitation  of  the  pupil  and  disorder  of  vision,  the  subject 
of  them  appears  to  be  suffering  from  atropine  poisoning.  Even  from  the  amount  named,  symptoms 
more  severe  are  sometimes  produced,  such  as  vertigo,  great  muscular  weakness,  and,  in  several  in- 
stances, a  sudden  very  pronounced  fall  of  the  pulse,  with  great  abatement  of  the  force.  In  a  c.ise 
{Detroit  Lancet,  Feb.  IbSl,  p.  36y)  in  which  an  eighth  of  a  grain  is  said  to  have  been  taken,  at 
the  end  of  three-quarters  of  an  hour  the  patient  could  scarcely  stand  ;  he  shortly  afterwards  passed 
into  a  state  of  complete  unconsciousness,  not  preceded  by  delirium,  and  accompanied,  it  is  stated, 
■with  natural  breathing.  In  the  absence  of  delirium  and  in  the  natural  respiratory  movemeots  (if 
correctly  reported),  this  case  separates  itself  from  one  of  atropine  poisoning;  whilst  in  the  slowing 
of  the  pulse,  after  large  doses  of  duboisine,  first  pointed  out  by  Gubler  {Bull.  TIterap.,  vol.  xciv., 
p.  426),  we  have  another  point  of  difference. 

The  effect  of  the  new  alkaloid  upon  the  lower  ipammals  is  similar  to  that  which  it  exerts  upon 
man.  It  has  been  studied  physiologically  by  Ringer  and  Tweedy  {Lancet,  1S78,  vol.  i.),  by  X.  Lpi- 
fanon  {Hoffmann  und  Scbwulbe't  Jahreaberichte,  is.  206),  and  by  G.  Tiger  {Ibid.),  with  results  which 
want  of  space  forbids  us  fully  to  discuss.  The  likeness  in  its  action  to  that  of  atropine  is  maintained, 
excepting  that  the  new  alkaloid  is  much  more  powerful,  and,  according  to  Tiger,  does  not  stimu- 
late the  respiratory  centre,  though  this  latter  assertion  needs  confirmation. 

When  placed  upon  the  conjunctiva,  duboisine  acts  as  a  mydriatic  more  rapidly  than  does  atropine, 
full  dilatation  beins;  obtained  with  it  in  10  to  15  minutes,  soon  followed  by  complete  paralysis  of 
accommodation.  These  effects  pass  off  much  more  quickly  than  after  the  belladonna  alkaloid,  but 
it  is  so  prone,  when  applied  to  the  eye,  to  produce  slight  toxic  symptoms,  that  its  usefulness  is  much 
curtailed.  Dr.  Wm.  F.  Norris  has  found  it  less  irritant  to  the  eyes  than  the  atropine,  and  therefore 
especially  adapted  to  the  treatment  of  inflammatory  affections.  Internally,  duboisine  may  be  used 
as  a  substitute  for  atropine,  except,  it  may  be,  as  a  respiratory  stimulant,  in  doses  of  about  one- 
half  less;  thus  more  than  xiijth  of  a  grain  (0-0006  Gm.)  should  never  be  given  as  a  commencing 
dose. 


284  Belladonna.  part  i. 

the  same  as  those  of  atropine,  viz.,  tropine  and  tropic  acid.  Regnauld  and  Val- 
mont  have  confirmed  Ladenburg's  results  as  far  as  atropine  and  hyoscyamine  are 
concerned  (^4.  J.  P.,  Dec.  1881,  p.  610).  Liibekind  described,  under  the  name  of 
belladoiuiiiie,  a  volatile  alkaline  principle,  wholly  distinct  from  atropine,  which  he 
obtained  from  belladonna.  (See  A.  J.  P.,  xiii.  127.)  Hiibschmann  (^Schweiz.  Zeits. 
Pharm.,  1858,  p.  123)  and  Kraut  {Ann.  der  Ch.  und  Pharm.,  148,  p.  236)  also  both 
described,  under  the  name  of  belladonine,  a  second  alkaloid  extracted  from  bella- 
donna. The  question  has  been  authoritatively  settled,  liowever,  by  Ladenburg 
(Ann.  dcr  Ch.  nnd  Phar.,  206,  p.  289),  who  finds  that  the  second  alkaloid  of  the 
Atropa  belladonna  is  the  same  as  the  chief  alkaloid  of  tlie  Tli/oscyamus  niger,  and 
is,  therefore,  called  hyoscy amine.  Its  formula,  C^H^jNOj,  is  the  same  as  that  of 
atropine^  and  its  decomposition  products  are  the  same.  It,  however,  fuses  at  107°  C. 
(224  6°  F.)  instead  of  114°  C.  (237-2°  F.),  and  yields  a  very  different  salt  with 
gold  chloride.  For  the  mode  of  preparing  atropine  and  its  properties,  see  the  article 
Atropina.* 

The  imported  belladonna,  especially  that  from  Germany,  is  occasionally  adulterated. 
Prof  J.  M.  Maisch  (A.  J.  /*.,  xxxiv.  126)  states  that,  in  diflFerent  packages  of  the 
German  drug,  ho  has  met  with  the  leaves  of  Diffifalis pnipurea,  Solanum  nigrum  and 
villosum,  and  Verbascum  Thapsus,  the  leaves,  stem,  and  capsules  of  Ili/oscyamus 
niger,  and  various  other  impurities,  not  to  speak  of  the  flowers  and  fruit  and  imma- 
ture leaves  of  the  belladonna  plant  itself.  The  apothecary  can  have  no  difBculty  in 
detecting  these  adulterations,  if  acquainted  with  the  characters  of  the  genuine  leaves. 
One  of  the  most  distinctive  of  these  is  the  unequal  size  of  the  two  leaves  consti- 
tuting each  pair.  But  the  plant  is  so  easily  cultivated,  and  grows  so  vigorously  in 
this  country,  that  all  the  demand  for  it  might  be  readily  supplied  from  our  own 
gardens,  without  the  need  of  I'ecourse  to  Europe,  were  a  little  attention  paid  to  the 
subject. 

Medical  Properties  and  Uses.  The  action  of  belladonna  upon  the  system  is 
that  of  atropine.  (See  p.  265.)  All  parts  of  the  plant  are  poisonous.  It  is  not  un- 
common, in  countries  where  it  grows  wild,  for  children  to  pick  and  eat  the  berries, 
allured  by  their  fine  color  and  sweet  taste.  Soon  after  the  poison  has  been  swal- 
lowed, its  peculiar  influence  is  experienced  in  dryness  of  the  mouth  and  fauces, 
burning  in  the  throat  and  stomach,  great  thirst,  diflicult  deglutition,  nausea  and  inef- 
fectual retching,  loss  of  vision,  vertigo,  and  intoxication  or  delirium,  with  violent  ges- 
tures and  sometimes  fitsof  laughter,  and  followed  by  coma.  A  feeble  pulse,  cold  extrem- 
ities, subsultus  tendinum,  deep  coma  or  delirium,  and  sometimes  convulsions,  precede 
death.  To  obviate  the  poisonous  influence  of  the  belladonna,  the  most  efiectual 
method  is  to  evacuate  the  stomach  as  speedily  as  possible,  by  means  of  emetics  or 
the  stomach-pump,  and  afterwards  to  cleanse  the  bowels  by  purgatives  and  enemata. 
The  infusion  of  galls  may  be  serviceable  as  an  antidote.  Bouchardat  recommends 
the  ioduretted  solution  of  iodide  of  potassium  ;  and  a  case  is  recorded  in  which  it 
seems  to  have  been  useful.   (Ann.  de  Therajy.,  1854,  p.  14.) 

Belladonna  has  been  used  as  a  medicine  Irom  early  times.  The  leaves  were  first 
employed  externally  to  discuss  scirrhous  tumors,  and  heal  cancerous  and  other 
ill-conditioned  ulcers ;  and  were  afterwards  administered   internally  for  the  same 

*  Homatrnpiue.  Homatropia.  Oxylolujil-tropeine.  (C]6H2iK'03.)  This  alkaloid  is  one  of  the 
derivatives  of  tropeine,  produced  by  heating  tju>pine  gently  in  contact  with  organic  acids  and  di- 
luted hydrochloric  acid.  The  most  important  of  this  group  from  a  therapeutic  point  of  view  is 
homatropine;  it  is  prepared  from  tropine,  amygdalic  (phenyl-glycolic,  or  benzo-glycolic)  acid,  and 
diluted  hydrochloric  acid.  Merck  has  succeeded  in  crystallizing  it  in  transparent  colorless  prisms 
by  recrystallization  from  its  ethereal  solution.  It  is  not  easily  soluMe  in  water,  although  it  is  hy- 
groscopic and  very  deHqueicent  ;  the  crystals  melt  at  95-5°  C.  to  985°  C.  (203-9°  F.  to  208-9°  F.). 
{Ber.  d.  Deuisch.  Chem.  Gee.,  1880,  p.  ."40.)  The  mo=t  useful  salt  has.  been  shown  to  be  the  hydro- 
bromate  of  homnfrfipine,  Ci6H2iN03.[IBr,  which  is  crystallizable  and  not  hygroscopic,  soluble  in  10 
parts  of  water,  making  a  solution  which  is  reasonably  permanent.  The  action  of  homatropine  upon 
the  system  has  not,  that  we  arc  aware  of,  been  studied,  but  probably  it  is  similar  to  that  of  atropine. 
As  a  practical  mydriatic  the  alkaloid  hns  attracted  attention,  especially  on  account  of  the  fugncious- 
ness  of  its  action.  When  its  solution  is  dropped  in  the  eye,  the  pupil  usually  begins  to  dilate  in 
15  minutes,  and  the  effects  to  pass  off  in  from  six  to  ten  hours.  AVhen  it  is  only  desired  to  examine 
the  fundus  oculi,  a  solution  of  the  strength  of  3  grains  to  the  ounce  is  the  best  mydriatic  at  our  com- 
mand ;  but  when  it  is  necessary  to  paralyze  the  accommodation,  the  influence  of  homatropine  is 
rather  feeble  and  uncertain. 
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purpose.  Much  evidence  of  their  usefulness  in  these  affections  is  on  record,  and 
even  Dr.  CuUen  spoke  in  their  favor ;  but  this  application  of  the  medicine  has  fallen 
into  disuse.  It  is  now  more  esteemed  in  nervous  diseases ;  for  an  account  of  its 
use  in  these  and  other  disordei^s  the  reader  is  referred  to  the  article  on  atropine. 
Belladonna  has  acquired  considerable  credit  as  a  preventive  of  scarlatina ;  an  appli- 
cation of  the  remedy  first  suggested  by  the  author  of  the  homoeopathic  doctrine ; 
but  it  is  absolutely  devoid  of  any  such  power. 

The  extract  is  much  used  locally.  Rubbed  upon  the  areola  of  the  breast,  it  has 
been  found  to  arrest  the  secretion  of  milk  ;  and  upon  the  abdomen,  to  relieve  the 
vomiting  of  pregnancy,  and  other  irritations  sympathetic  with  the  gravid  uterus. 
Applied,  in  the  form  of  a  large  plaster,  above  the  pubes,  it  has  been  found  very  useful 
in  relieving  dysenteric  tenesmus,  and,  as  a  dressing  to  a  blistered  surface  over  the 
abdomen,  has  been  asserted  to  effect  a  cure  in  epidemic  cholera.  {Ann.  de  Thirjjp., 
1860,  p.  49.)  In  cardiac  diseases  the  plaster  is  often  applied  with  advantage  over  the 
heart.  The  decoction  or  extract,  applied  to  the  neck  of  the  uterus,  is  asserted  to 
have  hastened  tedious  labor  dependent  on  rigidity  of  the  os  tineae ;  and  spasmodic 
stricture  of  the  urethra,  neck  of  the  bladder,  and  sphincter  ani,  anal  fissures,  and 
painful  uterine  affections,  have  been  relieved  by  the  local  use  of  the  extract,  either 
smeared  upon  bougies,  or  administered  by  injection.  In  the  latter  mode  it  has 
relieved  strangulated  hernia.  It  is  asserted  also  to  be  useful  in  paraphimosis.  The 
inhalation  of  the  vapor  from  a  decoction  of  the  leaves  or  extract  has  been  recom- 
mended in  spasmodic  asthma.  For  this  purpose,  two  drachms  of  the  leaves,  or 
fifteen  grains  of  the  aqueous  extract,  are  employed  to  the  pint  of  water.  A  much 
better  plan  is  to  smoke  the  dried  leaves,  either  in  the  form  of  a  cigarette  or  in  a 
pipe.  Relief  is  said  to  have  been  obtained  in  phthisis  by  smoking  the  leaves,  infused. 
when  fresh  in  a  strong  solution  of  opium,  and  then  dried. 

Belladonna  may  be  given  in  substance,  but  is  very  rarely  used  except  in  extract. 
The  dose  of  the  powdered  leaves  is  for  children  from  the  eighth  to  the  fourth  of  a 
grain  (0-008-0-OlG  Gm.),  for  adults  one  or  two  grains  (0-065-0-13  Gm.),  repeated 
daily,  or  twice  a  day,  and  gradually  increased  till  the  characteristic  effects  are  experi- 
enced. 

From  its  quicker  action,  more  uniform  strength,  and  greater  cleanliness,  atropine 
has  been  largely  substituted  for  extract  of  belladonna  for  local  use.    (See  Atropine.) 

Off.  Prep,  of  the  Leaves.  Extractum  Belladonnae,  Br.;  Extract.  Belladonnas 
Alcoholicum,  U.  S.;  Tinctura  Belladonnas. 

Of.  Prep,  of  the  Root.  Emplastrum  Belladonnas,  U.  S.;  Extractum  Belladonnas 
Badicis  Fluidum,  6".  S.;  Linimentum  Belladonnas,  Br. 

BEXZIXUM.    U.S.    Benzin. 

(BfiX-Zi'NlM.) 

"  A  purified  distillate  from  American  Petroleum,  consisting  of  hydrocarbons,  chiefly 
of  the  marsh-gas  series  [C^H,, ;  CgH,^. — Cj^^H^,;  Cj^H^g]  and  homologous  compounds, 
having  a  sp.  gr.  from  0-670  to'o-675,  and  boiling  at  50"^  to  60°  C.  (122°  to  140°  F.). 

"  Benzin  should  be  carefully  kept  in  well-stopped  bottles  or  cans,  in  a  cool  place, 
remote  from  lights  or  fire."    U.  S. 

Petroleum  Benzin,  Petroleum  Ether. 

This  useful  product  of  petroleum  is  oflBcinal  for  the  first  time ;  it  is  obtained  in 
the  process  of  purifying  petroleum  by  fractional  distillation  (see  Petroleum,  Part  II.), 
and  it  is  defined  in  the  Pharmacopoeia  as  "  a  transparent,  colorless,  diffusive  liquid, 
of  a  strong,  characteristic  odor,  slightly  resembling  that  of  petroleum,  but  much  less 
disagreeable ;  neutral  in  reaction ;  insoluble  in  water,  soluble  in  about  6  parts  of 
alcohol,  and  readily  so  in  ether,  chloroform,  benzol,  and  fixed  and  volatile  oils.  It 
is  highly  inflammable,  and  its  vapor,  when  mixed  with  air  and  ignited,  explodes 
violently.  Benzin,  when  evaporated  upon  the  hand,  should  leave  no  odor,  and, 
when  evaporated  in  a  warmed  dish,  should  leave  no  residue  (abs.  of  heavy  hydro- 
carbons). When  boiled  a  few  minutes  with  one-fourth  its  volume  of  spirit  of  am- 
monia and  a  few  drops  of  test-solution  of  nitrate  of  silver,  the  ammoniacal  liquid 
should  not  turn  brown  (abs.  of  pyrogenous  products,  and  sulphur  compounds)  ;  and 
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it  should  require  6  parts  of  oflBcinal  alcohol  to  dissolve  it  (difference  from  benzol). 
If  5  drops  are  added  to  a  mixture  of  40  drops  of  sulphuric  acid  with  10  drops  of 
nitric  acid,  in  a  test-tube,  the  liquid  warmed  and  set  aside  for  half  an  hour,  and  then 
diluted,  in  a  shallow  dish,  with  twice  its  volume  of  water,  it  should  not  have  the 
bitter-almond-like  odor  of  nitro-benzol  (abs.  of  benzol)."  U.  S.  At  present  it  will 
be  difficult  to  find  benzin  in  commerce  which  will  answer  all  of  the  Pharmacopoeia 
tests,  as  it  is  very  difficult  to  separate  it  from  minute  quantities  of  a  hydrocarbon  of 
a  very  disai^reeable  odor.  Petroleum  benzin  must  be  carefully  distinguished  from 
benzol  (called  benzene  by  English  chemists),  a  product  derived  from  coal  tar  (see 
Benzol,  Part  II.).  Although  the  Pharmacopoeia  gives  a  test  to  distinguish  an  ad- 
mixture with  benzol,  this  adulteration  of  benzin  is  hardly  likely  to  take  place  here 
in  the  near  future  because  of  the  great  difference  in  price.  The  principal  consump- 
tion of  benzin  at  present  is  in  the  arts  as  a  solvent,  and  as  a  substitute  for  oil  of  tur- 
pentine, which  it  resembles  very  much  in  its  solvent  properties.  In  pharmacy  it 
has  been  used  to  deprive  powdered  drugs  oP  their  fixed  oil  by  percolation  (see  Charta 
Sinapis),  to  obtain  volatile  oils  by  percolating  the  oily  drug  with  the  benzin,  and 
subsequently  evaporating  the  mixture  spontaneously,  as  a  substitute  for  ether  in 
making  oleoresins,  and  for  many  other  purposes  to  which  it  is  adapted  on  account 
of  its  powers  as  a  solvent.  Benzin  is  a  good  solvent  for  fats,  resins,  caoutchouc, 
and  some  of  the  alkaloids. 

BENZOINUM.   U.S.,  Br.    Benzoin. 

(BfiN-ZO-i'NUM.) 

"  A  balsamic  resin  obtained  from  Styrax  Benzoin.  Dryander.  {Nat.  Ord.  Styra- 
ceas.)"    U.  S.     "A  balsamic  resin  obtained  from  Styrax  Benzoin."   Br. 

Benzoe,  P.O.;  Resina  Benzoe,  Asa  Dulcis  ;  Gum  Benjamin  ;  Benjoin,  Fr,;  Benzoe,  G.;  Belzoino, 
It.;  Benjui,  .S)}. 

The  botanical  source  of  benzoin  was  long  uncertain.  At  one  time  it  was  generally 
supposed  in  Europe  to  be  derived  from  the  Laurus  Benzoin  of  this  country.  This 
error  was  corrected  by  Linnaeus,  who,  however,  committed  another,  in  ascribing  the 
drug  to  Crofon  Benzoe,  a  shrub  which  he  afterwards  described  under  the  name  of 
Terminalia  Benzoin.  Mr.  Dryander  was  the  first  who  ascertained  the  true  benzoin- 
tree  to  be  a  Styrax  ;  and  his  description,  published  in  the  77th  vol.  of  the  London 
Philosophical  Transactions,  has  been  copied  by  most  subsequent  writers. 

Gen.  Ch.  Calyx  inferior.    Corolla  funnel-shaped.  Drupe  two-seeded.    Willd. 

Styrax  Benzoin.  Willd.  Sp.  Plant,  ii.  623.  {B.  &  T.,  169.)  This  is  a  tall  tree 
of  quick  growth,  sending  off  many  strong  round  branches,  covered  with  a  whitish 
downy  bark.  Its  leaves  are  alternate,  entire,  oblong,  pointed,  smooth  above,  and 
downy  beneath.  The  flowers  are  in  compound,  axillary  clusters,  nearly  as  long  as 
the  leaves,  and  usually  hang,  all  on  the  same  side,  upon  short  slender  pedicels. 

The  benzoin,  or  henjamin-tree,  is  a  native  of  Sumatra,  Java,  Borneo,  Laos,  and 
Siam.  By  wounding  the  bark  near  the  origin  of  the  lower  branches,  a  juice  exudes, 
which  hardens  upon  exposure,  and  forms  the  benzoin  of  commerce.  The  trees,  which 
are  both  wild  and  cultivated,  are  deemed  of  a  proper  age  to  be  wounded  at  six  years, 
when  the  trunks  are  usually  about  seven  or  eight  inches  in  diameter.  The  operation 
is  performed  annually,  and  the  product  on  each  occasion  from  one  tree  never  exceeds 
three  pounds.  The  juice  which  first  flows  is  the  purest,  and  affords  the  whitest  and 
most  fragrant  benzoin.  It  is  exported  chiefly  from  Bangkok  in  Siam,  and  Acheen 
in  Sumatra;  there  are  two  varieties  in  the  market.  Siam  benzoin  is  usually  imported 
in  cubic  blocks,  which  take  their  form  from  the  wooden  boxes  in  which  the  soft 
resin  has  been  packed.  It  is  brittle,  with  a  peculiar  vanilla-like  fragrance,  but  bitter 
taste.  It  may  be  a  compact  mass,  containing  more  or  less  numerous  opaque  white 
tears  imbedded  in  a  rich  amber-colored  translucent  resin,  mixed  to  a  greater  or  less 
extent  with  bits  of  bark,  wood,  etc.  The  finest  variety  is  composed  almost  entirely 
of  these  tears,  loosely  agglutinated  together.  E.  Lorgeon,  Consular  Agent  of  France, 
at  Bangkok,  reports  that  Siamese  benzoin  has  become  very  scarce  (May,  1881).  -  The 
reason  of  this  is  not  known.  Sumatra  benzoin  differs  from  the  Siam  in  having  a 
much  grayer  color ;  the  resin  is  grayish  brown,  the  tears  usually  fewer  than  in  the 
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finer  variety,  and  the  bits  of  wood,  etc.,  more  abundant.  Palemhang  benzoin,  a  sub- 
variety  of  the  Sumatra,  is  said  to  be  distinguished  by  its  tincture  when  dropped  into 
water,  not  producing  milkiness,  but  a  flocculent  deposit.* 

Properties.  Benzoin  has  a  fragrant  odor,  with  very  little  taste ;  but,  when  chewed 
for  some  time,  leaves  a  sense  of  irritation  in  the  mouth  and  fauces.  It  breaks  with  a 
resinous  fracture,  and  presents  a  mottled  surface  of  white  and  brown  or  reddish  brown ; 
the  white  spots  being  smooth  and  shining,  while  the  remainder,  though  sometimes 
shining  and  even  translucent,  is  usually  more  or  less  rough  and  porous,  and  often 
exhibits  impurities.  In  the  inferior  kinds,  the  white  spots  are  very  few,  or  entirely 
wanting.  Benzoin  is  easily  pulverized,  and,  in  the  process  of  being  powdered,  is 
apt  to  excite  sneezing.  Its  sp.  gr.  is  from  1063  to  1*092.  "  In  lumps  consisting  of 
agglutinated,  yellowish  brown  tears,  which  are  internally  milk  white,  or  in  the  form 
of  a  reddish  brown  mass,  more  or  less  mottled  from  whitish  tears  imbedded  in  it. 
It  is  almost  wholly  soluble  in  5  parts  of  moderately  warm  alcohol,  and  in  solution 
of  potassa.  When  Benzoin  is  boiled  with  milk  of  lime,  the  hot  filtrate  should  not 
give  oflF  the  odor  of  oil  of  bitter  almond  on  the  addition  of  test-solution  of  per- 
manganate of  potassium  (abs.  of  cinnamic  acid)."  U.  S.  When  heated  it  melts, 
and  emits  thick,  white,  pungent  fumes,  which  excite  cough  when  inhaled,  and  con- 
sist chiefly  of  benzoic  acid.  It  is  wholly  soluble,  with  the  exception  of  impurities, 
in  alcohol,  and  is  precipitated  by  water  from  the  solution,  rendering  the  liquor 
milky.  It  imparts  to  boiling  water  a  notable  proportion  of  benzoic  acid.  Lime- 
water  and  the  alkaline  solutions  partially  dissolve  it,  forming  benzoates,  from  which 
the  acid  may  be  precipitated  by  the  addition  of  other  acids.  Its  chief  constituents 
are  resin  and  benzoic  acid  ;  and  it  therefore  belongs  to  the  balsams.  The  white  tears 
and  the  brownish  connecting  medium  are  said  by  Stolze  to  contain  nearly  the  same 
proportion  of  acid,  which,  according  to  Bucholz,  is  12-5  per  cent.,  to  Stolze,  19  8  per 
cent.  In  a  more  recent  examination  by  Kopp,  the  white  tears  were  found  to  contain 
from  8  to  10  per  cent,  of  acid,  and  the  brown  15  per  cent.  (Journ.  de  Phami.,  3e  ser., 
iv.  46.)  The  resin  is  of  three  kinds,  one  extracted  with  the  benzoic  acid  by  a  boiling 
solution  of  carbonate  of  potassium  in  excess,  another  dissolved  by  ether  from  the 
residue,  and  the  third  affected  by  neither  of  these  solvents.  Besides  benzoic  acid  and 
resin,  the  balsam  contains  a  little  extractive,  and  traces  of  volatile  oil.  Benzoin  retards 
the  oxidation  of  fatty  matters,  and  thus  tends  to  prevent  rancidity. 

It  appears  from  recent  researches  that  benzoin,  besides  its  own  characteristic  acid, 
often  contains  also  cinnamic  acid,  which  is  found  more  especially  in  the  white  tears. 
Indeed,  Hermann  Aschoff  obtained  from  some  benzoin  of  Sumatra  a  pure  cinnamic 
acid,  without  any  benzoic  ;  and  Messrs.  Kolbe  and  Lautermann,  upon  examining  a 
specimen  of  the  tears,  discovered  what  they  at  first  supposed  to  be  a  peculiar  acid, 
but  which,  on  further  investigation,  proved  to  be  a  mixture  of  the  cinnamic  and 
benzoic  acids.  Aschoff  recommends  the  following  method  of  detecting  cinnamic 
acid.  Boil  the  benzoin  with  milk  of  lime,  filter,  decompose  with  hydrochloric  acid,  and 
add  either  bichromate  of  potassium  with  sulphuric  acid,  or  permanganate  of  potas- 
sium, when,  if  cinnamic  acid  be  present,  the  odor  of  oil  of  bitter  almonds  will  be 
perceived.  The  two  acids,  which,  when  they  occur  together  in  benzoin,  are  said  to 
be  always  mixed  in  the  same  proportion,  may  be  at  least  partially  separated  by  sim- 
ple crystallization ;  their  melting  points  being  very  different,  that  of  benzoic  acid 
121°  C  (2-19^  F.),  and  that  of  the  mixed  acid,  consisting  of  one  part  of  the  cin- 
namic and  two  of  the  benzoic,  only  255°  C.  (78°  F.).  {P.  J.  Tr.,  1863,  p.  77.) 
According  to  Mr.  A.  C.  Curtis,  cinnamein  may  be  obtained  by  boiling  benzoin 
with  twice  its  bulk  of  lime  in  forty  parts  of  water  for  fifteen  or  twenty  minutes, 
filtering,  cooling,  adding  hydrochloric  acid,  washing  the  precipitate,  and  recrystal- 
lizing  from  water  acidulated  with  hydrochloric  acid.  {A.  J.  P.;  1872,  p.  486.) 

Rump  (1878)  treated  Siam  benzoin  with  caustic  lime,  precipitated  the  benzoic 
acid  with  hydrochloric  acid,  and  agitated  the  liquid  with  ether.  The  latter  on  evap- 
orating afforded  a  mixture  of  benzoic  acid  and  vanillin,  CgHgOj.     Subjected  to  dry 

*  A  factitioQs  substince  has  been  sold  in  onr  markets  for  benzoin,  consisting  of  chips  of  wood 
agglutinated  br  a  resinous  substance,  with  no  benzoic  acid,  and  only  a  trace  of  cinnamic.  (J.  M. 
Maisch,  A.  J.  P.,  xxxy.  494.) 
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distillation,  benzoin  affords  as  chief  product  benzoic  acid,  together  with  empyreumatic 
products,  among  which  Berthelot  has  proved  the  presence  (in  Siam  benzoin)  of 
styrol,  CgHg.  Tiie  latter  was  also  obtained  in  1874  by  Theegarten  from  Sumatra 
benzoin  by  distilling  it  with  water.   {Ber.  Cliem.  Ges.,  1874,  p.  727.) 

Medical  Properties  and  Uses.  Benzoin  is  stimulant  and  expectorant,  and  was 
formerly  employed  in  pectoral  affections ;  but,  except  as  an  ingredient  of  the  com- 
pound tincture  of  benzoin,  it  has  fallen  into  disuse.  Trousseau  and  Pidoux  recom- 
mend strongly  its  inhalation  in  chronic  laryngitis.  Either  the  air  of  the  chamber 
may  be  impregnated  with  its  vapor  by  placing  a  small  portion  upon  some  live  coals, 
or  the  patient  ma)'  inhale  the  vapor  of  boiling  water  to  which  the  balsam  has  been 
added.  It  is  employed  in  pharmacy  for  the  preparation  of  benzoic  acid  (see  Acidum 
Benzoicuvi);  and  the  milky  liquor  resulting  from  the  addition  of  water  to  its  alco- 
holic solution  is  sometimes  used  as  a  cosmetic,  under  the  impression  that  it  renders 
the  skin  soft.  A  tincture  has  been  strongly  recommended  in  anal  fissure.  In  the 
East  Indies,  the  balsam  is  burnt  by  the  Hindoos  as  a  perfume  in  their  temples.* 

Off.  Prep.  Adeps  Benzoatus,  Br.;  Tinctura  Benzoini,  U.S.;  Tinclura  Beuzoiai 
Composita  ;  Adeps  Benzoinatus,  U.  S. 

BISMUTHI  CITR  AS.    U.S.     Citrate  of  Bismuth. 

Bi  Ce  Hs  O7 ;  399.  (BI^-MD'THI  CI'TRXs.)  Bi  O3,  C12  II5  On;  399. 

Bismuthuin  Citricum,  Citrate  de  Bismuth,  Fr. ;  Citronensaures  AVismuth,  G. 

"  Subnitrate  oi  Bismuth,  ten  parts  ;  Citric  Acid,  seven  parts  ;  Distilled  Water,  a 
sufficient  quantity.  Boil  the  Subnitrate  of  Bismuth  and  the  Citric  Acid  mi\\  forty 
parts  of  Distilled  Water,  until  a  drop  of  the  mixture  yields  a  clear  solution  with 
water  of  ammonia.  Then  add  five  hundred  parts  of  Distilled  Water,  allow  the 
suspended  matter  to  deposit,  wash  the  precipitate  (first  by  decantation,  and  after- 
ward on  a  strainer),  with  Distilled  Water,  until  the  washings  are  tasteless,  and  dry 
the  residue  at  a  gentle  heat."    U.  S. 

Properties.  "  A  white  amorphous  powder,  permanent  in  the  air,  odorless  and 
tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  water  of  ammonia.  When 
strongly  heated,  the  salt  chars,  and,  on  ignition,  leaves  a  more  or  less  blackened  resi- 
due with  a  yellow  surface,  which  is  dissolved  by  warm  nitric  acid.  This  solution, 
on  being  dropped  into  water,  occasions  a  white  turbidity.  The  ammoniacal  solution, 
when  treated  with  hydrosulphuric  acid  in  excess,  yields  a  black  precipitate.  The 
filtrate  deprived,  by  heat,  of  the  excess  of  hydrosulphuric  acid  and  cooled,  when 
boiled  with  lime-water,  produces  a  white  precipitate,  and  when  a  portion  of  it  is 
mixed  with  an  equal  volume  of  concentrated  sulphuric  acid  and  cooled,  a  brown  or 
brownish  black  zone  should  not  appear  around  a  crystal  of  ferrous  sulphate  dropped 
into  the  liquid  (abs.  of  nitrate)."  U.  S. 

Composition.  As  citric  acid  (H3C5H.O7)  is  tribasic,  one  atom  of  bismuth,  being 
trivalent,  will  exactly  replace  the  three  hydrogen  atoms  of  the  citric  acid  and  form 
a  neutral  citrate  of  bismuth.  When  subnitrate  of  bismuth  is  boiled  with  a  solution 
of  citric  acid  it  is  decomposed,  the  nitric  acid  is  replaced  by  the  citric  acid,  and  the 

*  A  styptic  liquid,  prepared  by  a  Roman  pharmaceutist  named  Pagliari,  and  kept  secret  for  a 
/time,  has  nequired  some  reputation  among  the  French  army  surgeons.  It  is  made  by  boiling,  for 
six  hours,  eight  ounces  of  tincture  of  benzoin  (containing  about  two  ounces  of  the  balsam),  a  ))ound 
of  alum,  and  ten  pounds  of  water,  in  a  glazed  earthen  vessel,  stirring  constantly,  and  supplying 
the  loss  with  hot  water.  The  liquor  is  then  strained  and  kept  in  stopped  bottles.  It  is  limpid, 
styptic,  of  an  aromatic  smell,  and  said  to  have  the  property  of  causing  an  instantaneous  coagulation 
of  the  blood.   (See  Am.  Journ.  of  Med.  Sci.,  N.S.,  xxv.  199.) 

M.  Meyer,  believing  that  the  long  Iboiling  in  the  foregoing  process  is  injurious,  if  in  no  other 
way,  by  dissipating  the  benzoic  acid,  proposes  to  dispense  with  it,  and  has  substituted  the  following 
formula,  which  furnishes  a  product  always  identical.  Take  tears  of  benzoin,  6  grammes  (about 
3iss),  alcohol  at  90°  C.  15  grammes;  dissolve  and  add  of  water  300  grammes,  alum  30  grammes; 
mix  and  boil  till  the  liquid  becomes  clear.  The  liquid  should  mark  6°  on  the  hydrometer.  {Journ. 
de  Phnrm.  et  de  Chim.,  4e  sir.,  v.  123.) 

FumigatitKj  pantiles  are  made  from  16  parts  of  benzoin,  4  of  balsam  of  Tolu,  4  of  yellow  saunders, 
1  of  labdanum,  48  of  charcoal,  2  of  nitre,  1  of  tragacanth,  2  of  gum  arable,  and  12  of  cinnamon- 
water,  by  reducing  the  solid  ingredients  to  powder,  and  mixing  the  whole  into  a  ])lastic  mass,  which 
is  to  be  formed  into  cones,  flattened  at  the  base,  and  dried  first  in  the  air,  and  then  in  a  stove. 
(Soubeiran,  Trait,  de  Pharm.,  3e  ed.,  i.  463.) 
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insoluble  citrate  of  bismuth  is  formed ;  the  completion  of  the  process  is  known  by 
the  mixture  yielding  a  clear  solution  with  water  of  ammonia. 

Medical  Properties.  This  salt  is  not  used  itself  in  medicine,  but  has  been  made 
officinal  for  pharmaceutical  purposes. 

Off.  Prep.  Bismuthi  et  Ammonii  Citras.    U.  S. 

BISMUTHI  ET  AMMOXn  CITRAS.    U.S.    Citrate  of  Bismuth  and 

Avimonium. 

(BL5-MU'THi  ET  AM-MO'NI-I  CI'TBAS.) 

Citrate  de  Bismuth  et  d'Ammoniaqne,  Fr.  ;  Citronensaures  NYismuthoxyd-Ammoniam,  G. 

"  Citrate  of  Bismuth,  ten  parts;  Water  of  Ammonia,  Distilled  Water,  each,  a 
sufficient  quantity.  Mis  the  Citrate  of  Bismuth  with  ticenfy  (2(1)  parts  of  Distilled 
Water  to  a  smooth  paste,  and  gradually  add  Water  of  Ammonia  until  the  salt  is 
dissolved,  and  the  liquid  has  a  neutral  or  only  faintly  alkaline  reaction.  Then  filter 
the  solution,  evaporate  it  to  a  syrupy  consistence,  and  spread  it  on  plates  of  glass, 
so  that,  on  drying,  the  salt  may  be  obtained  in  scales.  Keep  the  product  in  small, 
well-stopped  vials,  protected  from  light."  U.  S. 

This  salt  is  officinal  for  the  first  time,  although  it  has  been  used  quite  extensively 
during  the  last  ten  years,  principally  for  preparing  extemporaneously  the  London 
Liquor  Bismuthi  originally  suggested  by  Schacht.  (See  Liquor  Bismuthi  et  Am- 
monise,  Citratis.) 

Properties.  "  Small,  shining,  pearly  or  translucent  scales,  becoming  opaque  on 
exposure  to  air,  odorless,  having  a  slightly  acidulous  and  metallic  taste,  and  a  neutral 
or  faintl}-  alkaline  reaction.  Very  soluble  in  water  and  but  sparingly  soluble  in  al- 
cohol. When  strongly  heated,  the  salt  melts,  then  chars,  and  finally  leaves  a  more  or 
less  blackened  residue  with  a  yellow  surface,  which  is  dissolved  by  warm  nitric  acid. 
This  solution,  on  being  dropped  into  water,  occasions  a  white  turbidity.  The  aqueous 
solution  of  the  salt,  when  boiled  with  solution  of  potassa,  evolves  vapor  of  ammonia  ; 
and,  when  treated  with  hydrosulphuric  acid,  yields  a  black  precipitate.  If  the  filtrate 
be  deprived,  by  heat,  of  the  excess  of  hydrosulphuric  acid  and  cooled,  a  portion  of 
it,  boiled  with  lime-water,  produces  a  white  precipitate.  Another  portion,  after  being 
mixed  with  an  equal  volume  of  concentrated  sulphuric  acid  and  cooled,  should  not 
produce  a  brown  or  brownish  black  zone  around  a  crystal  of  ferrous  sulphate  dropped 
into  the  liquid  (abs.  of  nitrate)."  U.  S.  x\s  frequently  seen  in  commerce  it  is  not 
entirely  soluble  in  water:  this  is  due  to  the  loss  of  ammonia  through  exposure,  and 
a  few  drops  of  water  of  ammonia,  added  to  the  turbid  solution,  are  generally  sufficient 
to  restore  its  transparency.  The  Committee  of  Revision  very  properly  omitted  to 
give  its  chemical  formula,  as  it  is  by  no  means  proved  that  it  has  a  definite  compo- 
sition. It  is  believed  by  some  to  be  a  true  double  citrate,  Bi,CgH.0.(NH^)3C,H.0j. 
On  the  other  hand,  Bartlett  (^Zeitsch./iir  Cheyn.,  1865,  p.  35Uj  obtained  on  evapo- 
ration of  the  ammoniacal  solution  BiCgH.O..NHj -{- 3HjO,  and  Rother  (Jahres- 
bericht,  1876,  p.  564)  obtained  on  crystallizing  from  warm  ammonia  Bi.CgH.O., 
3XH3  +  3H,0. 

Medical  Properties.  This  salt  diffijrs  from  the  older  preparations  of  bismuth  in 
its  solubility,  and  for  this  reason  probably  is  more  rapid,  more  astringent,  and  more 
irritant  in  its  action.  In  cases  of  irritation  or  inflammation  of  the  gastro-intestinal 
mucous  membrane  it  is  very  much  inferior  to  the  insoluble  preparations,  but  when 
there  is  relaxation  with  excessive  discharges  it-may  usefully  be  employed.  The  dose 
is  from  one  to  three  grains  (OeS-^O  Gm,). 

BISMUTHI  OXIDUM.  Br.     Oxide  of  Bismuth. 

BiiOs;  468.  (BI§-MC'THi  OX'I-DUM.)  BijOs.:  468. 

Ox3-de  de  Bismuth.  Fr.;  Bismuthum  Oxydatum,  Oxydum  Bismathicnm;  Wismuthoxyd,  G. 
"  Take  of  Subnitrate  of  Bismuth  one  pound  [avoirdupois]  ;  Solution  of  Soda 
four  pints  [Imp.  meas.].  Mix  and  boil  for  five  minutes;  then  having  allowed  the 
mixture  to  cool  and  the  oxide  to  subside,  decant  the  supernatant  liquid,  wash  the 
precipitate  thoroughly  with  distilled  water,  and  finally  dry  the  oxide  by  the  heat 
of  a  water-bath."  Br. 
19 
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The  subnitrate  of  bismuth  is  decomposed  by  the  solution  of  soda  in  this  process, 
hydrate  of  bismuth  being  formed,  which  is  precipitated,  whilst  nitrate  of  sodium 
remains  in  solution.  2(BiN0,,H,0)  +  2NaH0  ==  Bi,6H0  (or  Bi.Og.SH.O)  + 
2NaN03.  At  the  temperature  of  100°  C.  (212°  F.)  the  hydrate  of  bismuth  is 
decomposed,  water  is  liberated,  and  the  anhydrous  oxide  is  left. 

Properties.  Oxide  of  bismuth  is  a  powder  of  a  dull  lemon  yellow  color,  insolu- 
ble ill  water,  but  soluble  in  nitric  acid  mixed  with  half  its  volume  of  water  without 
effervescence. 

Medical  Properties.  The  oxide  of  bismuth  resembles  the  subnitrate  in  its 
medical  properties,  and  may  be  administered  in  similar  doses.  It  is  rarely  used 
in  this  country. 

BISMUTHI   SUBCARBONAS.    U.S.,  Br.     Subaarbonate  of  Bismuth. 

(BT.5-M0'THi  SUB-CAR-BO'NAS.) 
(BiO)2  CO3,  H2  O  ;  530.  ■  BiOs,  CO2  HO;  265. 

Bismuthi  Carbonas,  Br.  ,-  Carbonate  of  Bismuth :  Bismuthum  Subcarbonicum,  Subcarbonas 
Bisniuthicus ;   Souscarbonate  de  Bismuth,  Fr.;   Basischcs  Kohlensaures  Wisuiuthoxyd,  G. 

A  process  for  this  salt  is  no  longer  officinal ;  that  of  the  Pharm.  1870  will  be 
found  in  the  foot-note  below.* 

"  Take  of  Purified  Bismuth,  in  small  pieces,  <wo  ounces  [avoirdupois]  ;  Nitric  Acid 
four  Jiuidounces  [Imperial  measure]  ;  Carbonate  of  Ammonia  six  ounces  [avoird.]  ; 
Distilled  Water  a  sufficiency.  Mix  the  Nitric  Acid  with  three  [fluid]ounces  [Imp. 
meas.]  of  Distilled  Water,  and  add  the  Bismuth  in  successive  portions.  When  effer- 
vescence has  ceased,  apply  for  ten  minutes  a  heat  approaching  that  of  ebullition,  and 
afterwards  decant  the  solution  from  any  insoluble  matter  that  may  be  present.  Evapo- 
rate the  solutionjuntil  it  is  reduced  to  two  fluidounces  [Imp.  meas.],  and  add  this  in 
small  quantities  at  a  time  to  a  cold  filtered  solution  of  the  Carbonate  of  Ammonia  in 
two  pints  [Imp.  meas]  of  Distilled  Water,  constantly  stirring  the  mixture  as  it  is 
formed.  Collect  the  precipitate  on  a  calico  filter,  and  wa.sh  it  with  Distilled  Water 
until  the  washings  pass  tasteless.  Remove  now  as  much  of  the  adhering  water  as 
can  be  separated  from  the  precipitate  by  slight  pressure  with  the  hands,  and  finally 
dry  the  product  at  a  temperature  not  exceeding  150°."  Br. 

This  preparation  was  first  made  officinal  in  the  1860  edition  of  the  U.  S.  Phar- 
macopoeia. As  metallic  bismuth  generally  contains  arsenic,  it  is  very  important  to 
provide  that  this  should  be  left  behind,  in  the  processes  for  making  its  medicinal 
preparations.  It  is  on  this  account  that  the  formula  of  U.  S.  Pharm.  1870  was  so 
elaborate.  The  bismuth  is  first  dissolved  in  nitric  acid,  a  portion  of  which  oxidizes 
the  metal,  with  the  evolution  of  nitrous  vapors,  while  another  portion  combines  with 
the  oxide  produced  to  form  nitrate  of  bismuth.  At  the  same  time  the  arsenic  is 
also  oxidized  at  the  expense  of  the  nitric  acid,  and  unites  with  a  portion  of  the 
oxidized  metal  so  as  to  produce  the  arseniate  of  bismuth.  Both  of  these  salts, 
therefore,  are  contained  in  the  solution,  which  is  very  concentrated.  Both  have 
the  property,  when  their  solution  is  diluted  with  water,  of  separating  into  two  salts, 
one  an  insoluble  subsalt  which  is  deposited,  and  the  other  a  soluble  acid  salt  which 
is  held  in  solution.  But  the  arseniate  is  more  disposed  to  the  change  than  the 
nitrate,  and  requires  for  the  purpose  a  smaller  amount  of  water  of  dilution.     Hence, 

*  "Take  of  Bismuth,  in  pieces,  two  troyonnceg  ;  Nitric  Acid  eight  troi/onnces  and  a  half ;  Water 
of  Asamonla,  five  JliiidoHiices  ;  Carbonate  of  Sodium  ten  troyovncen  ;  Distilled  Water  n  nvfficxent  qnnu- 
tity.  Mix  four  troyounces  and  a  half  of  the  Nitric  Acid  with  four  fluidounces  of  Distilled  Water 
in  a  capacious  glass  vessel,  and,  having  added  the  Bismuth,  set  the  whole-  aside  for  twenty-four 
hours.  Dilute  the  resulting  solution  with  ten  fluidounces  of  Distilled  Water,  stir  it  thoroughly, 
and,  after  twenty-four  hours,  filter  through  paper.  To  the  filtered  liquid,  previously  diluted  with 
unequal  measure  of  Distilled  Water,  slowly  add  the  Water  of  Ammonia,  constantly  stirring. 
Transfer  the  whole  to  a  strainer,  and  after  the  j)recipitate  has  been  drained,  wash  it  with  two  pints 
of  Distilled  Water,  and  drain  it  again.  Then  place  the  precipitate  in  a  proper  vessel,  add  the  re- 
mainder of  the  Nitric  Acid,  and  afterwards  four  fluidounces  of  Distilled  Water,  and  set  the  solu- 
tion aside.  At  the  end  of  twenty-four  hours,  filter  through  paper.  Dissolve  the  Carbonate  of 
Sodium  in  twelve  fluidounces  of  Distilled  Water,  with  the  aid  of  heat,  and  filter  the  solution 
through  paper.  To  this,  when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant 
stirring.  Transfer  the  whole  to  a  strainer,  and  after  the  precipitate  has  been  driiined,  wash  it 
with  Distilled  Water  until  the  washings  pass  tasteless.  Lastly,  press,  dry  it  on  bibulous  paper 
with  a  gentle  heat,  and  rub  it  into  powder."  U.  S,  1870. 


PART  r.  Bmnuthi  Subcarbonas.  291 

the  first  direction,  after  the  mejal  has  been  dissolved,  is  to  add  a  moderate  quantity 
of  distilled  water,  insufl5cient  to  cause  the  decomposition  of  the  nitrate.  From 
this  diluted  solution  the  insoluble  subarseniate  is  slowly  deposited,  so  as,  in  the 
course  of  twenty-four  hours,  to  free  it  almost  if  not  entirely  from  the  poisonous 
metal.  This  is  separated  by  filtration,  and  the  solution  is  now  diluted  with  a  much 
larger  quantity  of  distilled  water,  which  causes  a  copious  deposition  of  subnitrate 
of  bismuth.  But.  in  order  not  to  waste  the  acid  nitrate  remaining  in  solution, 
this  is  decomposed  by  ammonia,  which  takes  most  of  the  nitric  acid,  and  precipi- 
tates the  bismuth  combined  with  the  remainder,  in  the  form  of  subnitrate.  The 
whole  of  the  precipitated  subnitrate,  thus  freed  from  arsenic,  is  redissolved  in  nitric 
acid,  and  the  solution  of  the  nitrate  now  obtained,  being  diluted  with  just  so  much 
water  as  to  produce  a  commencing  precipitation  of  subnitrate,  is  freed  by  filtering 
from  the  small  quantity  formed,  and  slowly  added  to  a  solution  of  carbonate  of  sodium. 
An  interchange  of  principles  takes  place ;  nitrate  of  sodium  and  carbonate  of  bismuth 
are  formed,  the  former  of  which  remains  in  solution,  and  the  latter  is  deposited. 
This  part  of  the  process  tends  still  further  to  get  rid  of  the  arsenic;  for  if  any  of 
the  arsenic  acid  or  arseniate  of  bismuth  exist  in  the  solution,  the  poisonous  acid 
would  combine  with  the  soda,  and,  thus  forming  a  soluble  salt,  would  be  retained  by 
the  water.     Nothing  now  remains  but  to  wash,  dry,  and  powder  the  precipitate. 

The  British  process  is  more  simple,  because,  using  bismuth  already  purified,  it  is 
without  the  preliminary  measures  taken  in  the  U.  S.  process  to  separate  the  arsenic. 

Properties.  Subcarbonate  of  bismuth  is  "  a  white,  or  pale  yellowish  white 
powder,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alco- 
hol. When  heated  to  redness,  the  salt  loses  moisture  and  carbonic  acid  gas,  and 
leaves  a  yellow  residue  which  is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which 
is  blackened  by  h^-drosulphuric  acid."  U.  S.  Its  sp.  gr.  is  about  4,  It  effervesces 
with  acids,  and,  when  exposed  to  heat,  loses  95  per  cent,  of  its  weight  (  C  S.  1870) 
in  consequence  of  the  escape  of  carbonic  acid,  and  is  converted  into  the  anhydrous 
teroxide,  of  a  light  yellow  color.  When  mixed  with  sulphuric  acid,  and  subjected 
to  Marsh's  test,  it  should  yield  no  arsenic,  or  merely  a  trace. 

Tests.  "  On  dissolving  I  part  of  the  salt  in  6  parts  of  warm  nitric  acid  (sp.  gr. 
1-200),  a  copious  effervescence  takes  place,  and  no  residue  .should  be  left  (abs.  of 
insoluble  foreign  salts).  On  pouring  this  solution  into  50  parts  of  water,  a  white 
precipitate  is  produced,  and,  on  filtering  and  concentrating  the  filtrate  to  6  parts, 
a  portion  of  this,  mixed  with  5  times  its  volume  of  diluted  sulphuric  acid,  should  not 
become  cloudy  (abs.  of  lead).  If  another  portion  be  precipitated  with  an  excess  of 
water  of  ammonia,  the  supernatant  liquid  should  not  exhibit  a  blue  tint  (copper). 
On  diluting  a  third  portion  with  5  volumes  of  distilled  water,  the  filtrate  should 
not- be  affected  by  test-solution  of  nitrate  of  .silver  (chloride),  or  of  nitrate  of  barium 
(sulphate)  ;  nor  by  hydrochloric  acid  (silver).  If  the  salt  be  boiled  with  acetic 
acid  diluted  with  an  equal  volume  of  water,  and  the  cold  filtrate  freed  from  Bismuth 
by  hydrosulphuric  acid,  the  new  filtrate  should  leave  no  fixed  residue  on  evapora- 
tion (alkalies  and  alkaline  earths).  On  boiling  1  Gm.  of  the  salt  with  10  C.c.  of 
solution  of  soda  (sp.  gr.  1-260),  and  holding  a  glass  rod  dipped  in  acetic  acid  over 
the  test-tube,  not  more  than  a  faint,  white  cloud,  but  no  heavy,  white  fumes,  should 
appear  (only  traces  of  ammonia).  If  the  preceding  mixture,  after  thorough  boiling, 
be  diluted  with  water  to  50  C.c.  and  filtered,  the  filtrate,  when  supersaturated  with 
hydrochloric  acid,  and  treated  with  hydrosulphuric  acid,  should  not  deposit  more 
than  a  trace  of  a  precipitate,  which  should  not  have  a  yellow  or  orange  color  (only 
traces  of  antimony,  arsenic,  tin).  On  boiling  1  Gm.  of  the  salt  with  10  C.c.  of 
strong  .solution  of  soda,  decanting  the  liquid  from  the  precipitated  oxide  of  bismuth 
into  a  long  test-tube,  and  adding  about  0-5  Gm.  of  aluminium  wire  cut  into  small 
pieces  (a  loose  plug  of  cotton  being  pushed  a  short  distance  down  the  tube)  the 
generated  gas  should  not  impart  any  color  or  tint  to  paper  wet  with  test-solution  of 
nitrate  of  silver  and  kept  over  the  mouth  of  the  test-tube  for  half  an  hour  (abs.  of 
more  than  traces  of  arsenic)."  U.  S.  "  The  nitric  acid  solution  gives  no  precipitate 
with  diluted  sulphuric*  acid  or  with  solution  of  nitrate  of  silver.  If  to  nitric  acid 
mixed  with  half  its  volume  of  distilled  water  as  much  carbonate  of  bismuth  be  added 
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as  the  acid  will  dissolve,  one  volume  of  this  solution^ poured  into  twenty  volumes  of 
water  will  yield  a  white  precipitate."  Br.  If  arsenic  were  present,  a  precipitate 
would  take  place  with  a  n)uch  smaller  proportion  of  water. 

Medical  Properties  and  Uses.  This  salt  was  brought  into  notice  by  M.  Han- 
non,  of  Brussels  {Aim.  de  Therap.,  1857,  p.  214),  who,  conceiving  that  it  was  more 
tonic  than  the  subnitrate,  recommended  it  as  a  substitute.  It  is,  however,  ther- 
apeutically equivalent  to  the  older  preparation,  having  the  same  range  of  application 
to  the  treatment  of  disease  and  the  same  dose. 

BISMUTHI  SUBNITRAS.   U.S.,  Br.     SubnUrate  of  Bismuth. 

BiO  NO3.  H2  O  ;  306.         (Bl§-MU'THi  sCb-NI'trXs.)  BiOs,  NO5.  2110 ;  306. 

Bismuthum  Album,  7?r.;  AVhite  Bismuth;  Bisniuthum  Subnitricum,  P.^?./  Bismutlium  Ily- 
drico-nitiicum,  Magisteiium  Bismuthi,  Subiizotas  (s.  Subuitras)  Bismuthicus;  Sous-azotate  do 
Bismuth,  Fr.;  Basisches  Salpetersaures  Wismutho.\yd,  G. 

A  process  for  subnitrate  of  bismuth  is  no  longer  officinal.  The  process  of  U.  S.  P. 
1870  is  given  in  the  foot-note.* 

"  Take  of  purified  Bismuth,  in  small  pieces,  fico  ounces  [avoirdupois]  ;  Nitric 
K.c\^  four  flnidounces  [Imperial  measure];  Distilled  V^aXer  a  sufficiency.  Mix  the 
Nitric  Acid  with  three  [fluid]ounces  of  I)i?)tilled  Water,  and  add  the  Bismuth  in 
successive  portions.  Wlien  effervescence  has  ceased,  apply  for  ten  minutes  a  heat 
approaching  that  of  ebullition,  and  decant  the  solution  from  any  insoluble  matter 
that  may  be  present.  Evaporate  the  solution  until  it  is  reduced  to  two  fluidounces, 
and  pour  it  into  half  a  gallon  of  Distilled  Water.  When  the  precipitate  which 
forms  has  subsided,  decant  the  supernatant  liquid,  add  half  a  gallon  [Imp.  meas.] 
of  Distilled  Water  to  the  precipitate,  stir  them  well  together,  and,  after  two  hours, 
decant  off  the  liquid,  collect  and  drain  the  precipitate  in  a  calico  filter,  press  it  with 
the  hands,  and  dry  it  at  a  temperature  not  exceeding  150^."  Br. 

The  alterations  from  the  old  process,  in  the  U.  S.  P.  formula  of  1870,  were  based 
upon  the  wish  to  get  rid  of  any  arsenic  that  might  be  present  in  the  bismuth  used. 
This  is  accomplished  by  first  preparing  the  carbonate,  by  adding  the  nitric  acid  so- 
lution of  bismuth  to  a  solution  of  carbonate  of  sodium  in  excess,  whereby  most  of 
the  arsenic  is  retained  in  the  solution,  probably  as  arseniate  of  sodium,  while  the  in- 
soluble carbonate  is  precipitated.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric 
acid,  so  as  to  make  a  very  concentrated  solution  of  the  nitrate,  to  which,  when  cold, 
just  so  much  water  is  added  as  to  begin  to  produce  a  permanent  turbidness.  The 
object  of  this  is  to  allow  any  arsenic  that  may  be  still  present  to  bo  deposited,  which 
happens  for  reasons  stated  in  explaining  the  process  for  procuring  the  subcarbonate. 
(See  page  291.)  The  deposited  matter  having  been  precipitated,  only  the  pure 
nitrate  remains  in  solution,  which  is  made  to  yield  the  subnitrate  by  large  dilution 
with  water,  and  still  more  completely  by  the  addition  of  ammonia. 

In  the  British  formula,  the  old  method  is  pursued  of  simply  dissolving  the  bis- 
muth, which  has  been  previously  purified,  in  nitric  acid  somewhat  diluted,  concen- 
trating the  solution,  and  precipitating  by  adding  it  to  a  large  quantity  of  water. 
When  bismuth  is  added  to  dilute  nitric  acid,  red  fumes  are  copiously  given  off, 

♦  Take  of  Bismuth,  in  pieces,  f7oo  <co7/oiiiice«y  Nitric  Acid  eitjht  trm/ounce»  and  alialf ;  Car- 
bonate of  Sodium  ten  troyoimces  ;  Water  of  Ammonux,  Jive  Jhiidoiiuccs  ;  Distilled  AVater  fi  sufpciext 
qunutioj.  Mix  four  troyounces  and  a  half  of  the  Nitric  Acid  with  four  fluidounces  of  Distilled 
Water,  in  a  capacious  glass  vessel,  and,  having  added  the  Bismuth,  set  the  whole  aside  for  twenty- 
four  hours.  Dilute  the  resulting  solution  with  ten  fluidounces  of  Distilled  Water,  stir  it  thoroughly, 
and,  after  twenty-four  hours,  filter  through  paper.  Dissolve  the  Carbonate  of  Sodium  in  twenty 
fluidodnces  of  Distilled  Water  with  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this, 
when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stirring.  Transfer  the  whole 
to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with  Distilled  Water  until  the 
washings  pass  tasteless,  and  drain  again  as  completely  as  possible.  Then  place  the  moist  precipi- 
tate in  a  capacious  vessel,  gradually  add  the  remainder  of  the  Nitric  Acid,  and  afterwards  four 
fluidounces  of  Distilled  Water,  and  set  the  solution  aside.  At  the  end  of  twenty-four  hours,  filter 
through  paper,  and  to  the  filtered  liquid,  previously  diluted  with  four  pints  of  Distilled  Water, 
slowly  add  the  Water  of  Ammonia,  with  constant  stirring.  Transfer  the  whole  to  a  strainer,  and, 
after  the  precipitate  has  been  drained,  wash  it  with  two  pints  of  Distilled  Water,  drain  it  again, 
and  press  out  as  much  of  the  liquid  as  possible.  Lastly,  dry  it  upon  bibulous  paper  with  a  gentle 
heat,  and  rub  it  into  powder."    U.  S.  1870. 
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and  the  metal,  oxidized  by  the  decomposition  of  part  of  the  nitric  acid,  is  dis- 
solved by  the  remainder  so  as  to  form  a  solution  of  the  ternitrate  of  bismuth.  It 
is  unnecessary  to  have  the  metal  in  powder;  as  it  dissolves  with  great  facility  when 
added  to  the  acid  in  fragments.  When  the  solution  is  completed,  the  liquor  should 
be  added  to  the  water,  and  not  the  water  to  the  solution.  In  order  to  have  a  smooth 
light  powder,  which  is  most  esteemed,  the  precipitate  should  be  well  washed  to  re- 
move every  trace  of  free  nitric  acid,  and  dried  as  speedily  as  possible.  In  the  use 
of  this  formula  it  is  taken  for  granted  that  the  bismuth  has  been  ascertained  to  be 
free  from  arsenic  ;  and,  if  it  prove  upon  the  application  of  Marsh's  test  to  be  other- 
wise, means  should  certainly  be  employed  to  purify  it  before  using  it.  Measures 
for  this  purpose  are  mentioned  under  Bismiithnm  Purificatum.  Should  the  sub- 
nitrate  or  subcarbonate  be  ascertained  to  contain  arsenic,  it  may,  as  suggested  by 
Dr.  Herapath,  be  purified  by  boiling  it  with  solution  of  caustic  soda  or  potassa, 
twice  successively,  then  thoroughly  washing  the  residue,  which  will  be  yellow  oxide 
of  bismuth,  dissolving  it  again  in  nitric  acid,  and  precipitating  by  water  as  before. 
{Chem.  Keics,  1863,  p.  77.)  In  the  washing  of  subnitrate  of  bismuth,  the  salt  is 
a.sserted  to  lose  a  portion  of  its  nitric  acid ;  and  the  change  may  be  considerable, 
if  the  washing  be  continued  so  long  as  the  liquid  comes  away  in  any  degree  acid- 
ulous. It  has  been  ascertained  by  Julius  i,owe  that  this  effect  may  be  avoided  by 
washing  with  a  very  dilute  solution  of  nitrate  of  ammonium,  containing  one  part  in 
500  parts  of  water.  {Chem.  Gaz.,  March  15,  1859,  p.  119.)*  Bismuthous  nitrate, 
a  crystalline  salt  (Bi3NOj.5H20),  is  deposited  from  a  solution  of  bismuth  in  nitric 
acid.  This  has  been  used  by  Dr.  Balmanno  Squire  dissolved  in  glycerin,  under  the 
name  of  Glycerole  of  Nitrate  of  Bismuth.  {P.  J.  Tr.,  Nov.  if,  1876.)  W.  W. 
Moo.rhead  prepares  it  by  taking  two  troyounces  of  crystalline  nitrate  of  bismuth  and 
dissolving  in  sufficient  glycerin  to  make  eight  fluidounces.  No  heat  should  be  used. 
This  preparation  can  be  diluted  with  an  equal  bulk  or  less  of  water,  or  one  part  can 
be  added  to  forty -eight  of  water  without  ready  precipitation,  but  one  part  to  twelve, 
eight,  or  six  of  water  soon  precipitates.  {A.  J.  P.,  1877,  p.  98  ;  also  pp.  23  and  89.) 
Properties.  Subnitrate  of  bismuth  is  "  a  heavy,  white  powder,  permanent  in 
the  air,  odorless  and  almost  tasteless,  showing  a  slightly  acid  reaction  when  moistened 
on  litmus  paper,  and  insoluble  in  water  or  alcohol.  When  heated  to  redness,  the 
salt  gives  off  moisture,  and  afterward  nitrous  vapors,  leaving  a  yellow  residue  which 
is  soluble  in  nitric  or  in  hydrochloric  acid,  and  which  is  blackened  by  hj-drosulphuric 
acid.  On  dissolving  1  part  of  the  salt  in  5  parts  of  warm  nitric  acid  (sp.  gr.  1-200), 
no  effervescence  should  occur  (abs.  of  carbonate),  and  no  residue  should  be  left  (abs. 
of  insoluble  foreign  salts).  The  reactions,  for  purity,  of  this  solution,  as  well  as 
those  of  the  original  salt,  should  be  the  same  as  those  mentioned  under  Bismuthi 
Snbcarhonas."  U.  S.  It  is  readily  soluble  in  the  strong  acids,  from  which  it  is  pre- 
cipitated by  water.  The  fixed  alkalies  dissolve  it  sparingly,  and  ammonia  more 
readily.  It  is  darkened  by  hydrosulphuric  acid  gas,  but  not  by  exposure  to  light, 
unless  it  contains  a  little  silver,  or  is  subjected  to  the  influence  of  organic  matter. 
If  the  nitric  solution  is  not  precipitated  by  dilute  sulphuric  acid,  it  is  free  from  lead. 
It  sometimes  contains  arsenic,  which  may  be  detected  by  acting  on  it  with  pure  sul- 
phuric acid,  evaporating  to  dryness,  dissolving  in  hot  distilled  water,  and  testing  a 

*  In  order  to  avoid  the  handling  of  large  volumes  of  liquid,  as  well  as  the  loss  of  bismuth  by  the 
production  of  soluble  salts,  A.  Lalieu  proposes  the  following  process,  which,  he  says,  yields  a  much 
larger,  purer,  and  denser  product:  20u  grnmmes  of  bismuth  are  dissolved  in  a  sufficient  quantity 
of  nitric  acid :  the  clear  solution  is  decanted  and  poured  into  about  8  litres  of  water  containing 
500  grammes  of  water  of  ammonia.  The  precipitate  is  washed,  transferred  to  a  capsule,  and  50  to 
60  grnmmes  of  caustic  soda,  dissolved  in  a  little  water,  are  added  to  it.  The  capsule  is  then  exposed 
for  15  to  20  minutes  to  the  heat  of  a  water-bath,  and  the  contents  stirred  up  several  times.  After 
having  again  become  cold,  the  supernatant  liquor  is  poured  off,  the  precipitate  is  thoroughly  washed, 
and  a  quantity  of  nitric  acid,  representing  4S"5  grammes  of  anhydrous  nitric  acid  (to  be  determined 
from  the  sp.  gr..  etc.),  is  added  to  it  in  small  portions  at  a  time,  and  under  constjint  stirring.  If, 
during  this  addition,  the  mass  should  become  too  thick,  a  little  water  may  be  added,  but  not  enough 
to  destroy  the  pasty  consistence  of  the  mass.  The  capsule  is  then  replaced  for  a  few  minutes  on 
the  water-bath,  and  the  mass  well  stirred.  The  latter,  which  had  been  yellow,  becomes  soon  per- 
fectly white,  and  somewhat  more  liquid.  It  is  then  diluted  with  a  little  water,  the  precipitate  col- 
lected on  a  filter  placed  on  a  muslin  strainer,  washed,  drained,  pressed,  and  dried.  The  prodact 
amounU  to  about  265  grammes.  {L' Union  Piiarmaceutique,^o.&;  N.  R.,  Nov.  1878.) 
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part  of  the  solution  by  Marsh's  apparatus.  By  this  method  M.  Lassaigne  detected 
one-sixth  of  1  per  cent,  of  arsenic  in  a  sample  of  subnitrate  sold  iu  Paris.  M.  Gle- 
nard  proposes  two  new  methods  of  searching  for  arsenic  in  the  subnitrate  ;  one  merely 
qualitative,  the  other  quantitative.  The  first  consists  in  strongly  heating  a  mixture 
of  the  suspected  salt  with  acetate  of  potassium.  The  least  trace  of  arsenic  will  be 
detected  by  the  strong  and  offensive  odor  produced,  owing  to  the  formation  of  caco- 
dyl.  In  the  second,  the  subnitrate  of  bismuth  is  heated  with  pure  hydrochloric  acid. 
If  arsenic  be  present  it  will  rise  in  vapors  in  the  form  of  chloride.  These  should 
be  carefully  collected  and  condensed,  and  then  treated  with  an  excess  of  sulphuretted 
hydrogen.  The  sulphide  of  arsenic  precipitated  will  be  the  measure  of  the  metal. 
{Arm.  de  Thei^ap.,  1868,  p.  176.)  M.  Lassaigne  has  found  as  much  as  27  percent, 
of  chloride  of  bismuth 'in  this  preparation,  when  obtained  by  precipitating,  with 
water,  a  solution  of  bismuth  in  a  mixture  of  nitric  and  hydrochloric  acids.  The  same 
impurity  is  introduced,  to  a  small  extent,  by  using  common  water  containing  chlo- 
rides ;  and  subsulphate  of  bismuth  renders  the  preparation  impure,  when  the  water 
used  contains  sulphate  of  calcium.  (Jourii.  de  Cliim.  &  Med.,  1855,  p.  276.)  These 
facts  show  the  necessity  of  using  distilled  water.  As  regards  the  origin  of  the  chlo- 
rine sometimes  existing  in  coram*ercial  subnitrate  of  bismuth,  it  is  asserted  by  Mr. 
R.  C.  Tichborne  to  be  a  common  practjpe  with  the  manufacturer,  in  order  to  save 
the  bismuth  existing  in  the  mother-liquor,  after  the  deposition  of  the  subnitrate,  to 
precipitate  it  with  chloride  of  sodium,  thus  obtaining  an  insoluble  oxychloride  of 
bismuth,  which  is  then  added  to  the  previous  product.  {P.  J.  Tr.,  1860,  p.  413.) 
For  the  modes  of  detecting  and  separating  it,  the  reader  is  referred  to  the 
Chemical  Neivs  (1863,  p.  109).  The  metal  thallium  is  said  to  be  present  in  most 
specimens  of  the  pharmaceutical  preparations  of  bismuth,  whilst  the  fetid  odor  of 
the  breath  so  often  produced  when  the  subnitrate  is  administered  is  believed  to  be 
due  to  traces  of  tellurium.  (Browncn,  P.  J.  Tr.,  Oct.  16,  1875.)  It  has  also  been 
said  that  the  arsenic  usually  present  in  minute  quantities  is  the  cause  of  the  gar- 
licky odor  of  the  breath.  Dr.  E.  R.  Squibb,  in  a  recent  communication  {Ephem- 
eris,  Sept.  1882),  states,  however,  that  the  "  bismuth  breath"  has  been  noticed  in 
patients  who  were  taking  a  preparation  of  bismuth  in  which  the  absence  of  both 
tellurium  and  arsenic  was  conclusively  shown.  The  cause  of  the  peculiar  odor  is, 
therefore,  at  present  doubtful.  Phosphate  of  calcium  has  been  ascertained  to  be 
an  occasional  adulteration  of  the  subnitrate.  A  ready  method  of  detecting  it,  sug- 
gested by  M.  Roussin,  has  proved  to  be  fallacious,  and  may  lead  to  false  decisions 
as  to  the  presence  of  the  phosphate,  and  thus  injuriously  compromise  the  reputation 
of  individuals.  There  can  be  no  difficulty  in  detecting  the  adulteration  by  the 
U.  S.  P.  tests.  Subnitrate  of  bismuth  was  called,  by  the  earlier  chemists,  magisteri/ 
of  bismuth.  It  is  incompatible  with  iodide  of  potassium  (slowly  forming  a  brick 
red  iodide  of  bismuth),  and  with  alkaline  bicarbonates. 

Medical  Properties.  Owing  to  the  difficulty  of  dissolving  it,  the  subnitrate 
of  bismuth  has  been  thought  not  to  be  absorbed  at  all  when  ingested.  The  peculiar 
garlicky  odor  which  it  often  imparts  to  the  breath  of  those  taking  it,  unless  it  be 
really  due  to  the  presence  of  tellurium  in  the  bismuth,  shows,  however,  that  this  is  a 
mistake,  and  the  French  chemists  MM.  Bergeret  and  Mayengon  affirm  that  they 
have  found  bismuth  in  the  urine  of  those  taking  it.  Its  solution  and  absorption 
in  the  stomach  must,  however,  be  exceedingly  slow,  and  it  does  not  have  the  power  of 
impressing  the  general  system.  First  introduced  as  a  medicine  by  Dr.  Odier,  of 
Geneva,  it  has  come  into  very  extensive  use  for  its  local  effects  upon  irritated  mucous 
membrane,  to  which  it  seems  to  be  sedative,  feebly  astringent,  and  very  soothing.  It 
is  one  of  our  most  useful  remedies  in  subacute  gastritis,  gastralgia,  pyrosis,  gastric 
ulcers,  and  similar  stomachic  diseases.  Owing  to  its  great  insolubility  when  taken 
into  the  stomach,  it  escapes  into  the  intestine  and  there  exerts  its  specific  influence ; 
it  is,  therefore,  very  useful  in  diarrhoeas  of  irritation,  and  even  in  dysentery.  In 
diarrhoeas  of  relaxation  it  is  of  little  service.  Subnitrate  of  bismuth  is  also  a  very 
useful  topical  application  in  various  mucous  inflammations,  other  than  gastro-intes- 
tinal;  thus  it  is  used  with  advantage  by  injection  (gr.  v-xx  to  fgi  of  mucilage)  in 
the  first  stage  of   gonorrhea,  and  in   rectal  irritation,  by  snuffing  in  coryza,  etc. 
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M.  Trousseau  has  successfully  employed  subnitrate  of  bismuth  in  the  diarrhoea  of 
children  in  the  form  of  enema,  in  the  dose  of  two  scruples,  mixed  with  thick  flaxseed 
tea.  M.  Monneret  uses  it  thus  in  much  larger  doses.  He  thinks  that  in  diarrhoea 
its  action  is  entirely  local.  Its  use  always  blackens  the  stools.  The  dose  of  sub- 
nitrate  of  bismuth,  usually  prescribed,  is  five  to  ten  grains  (0-33-0-65  Gm.)  twice 
or  thrice  a  day,  given  in  powder  or  suspended  in  a  thick  mucilage.  It  may,  how- 
ever, be  advantageously  employed  in  much  larger  doses.  M.  Monneret,  who  was 
the  first  to  recommend  it  in  diarrhoea,  used  from  half  an  ounce  to  an  ounce  (15  5— 
31-1  Gm.)  daily,  in  divided  doses,  in  the  diarrhoea  of  adults  ;  from  half  a  drachm 
to  a  drachm  (r95-3-9  Gm.)  in  that  of  infants;  and  from  a  drachm  to  two  drachms 
(3J}-7-8  Gm.)  in  painful  afiections  of  the  stomach.  In  these  large  doses  the  medi- 
cine is  said  to  be  perfectly  safe ;  and  yet  Orfila  mentions,  as  resulting  from  an  over- 
dose, gastric  distress,  nausea,  vomiting,  diarrhoea  or  constipation,  colic,  heat  in  the 
breast,  slight  rigors,  vertigo,  and  drowsiness.  These  effects  are  to  be  combated  by 
mucilaginous  drink.s,  enemata,  and  emollient  fomentations,  and,  in  case  of  inflam- 
mation, by  bleeding,  both  general  and  local.  The  contradictory  statements  as  to 
the  safety  of  the  preparation  can  be  explained  only  on  the  supposition  that  it  is 
sometimes  rendered  poisonous  by  the  presence  of  the  irritant  impurities  already  men- 
tioned. M.  Rodolfi,  of  Breccia,  has  found  the  use  of  the  subnitrate,  associated  with 
bicarbonate  of  sodium  and  sulphur,  to  be  very  efiBcicnt  in  controlling  the  night 
sweats  of  phthisis.  Seven  or  eight  grains  (0-46-0-52  Gm.)  of  the  bicarbonate, 
with  two  or  three  grains  (013-0-20  Gm.)  of  each  of  the  other  ingredients,  may 
be  taken  every  two  hours.  The  favorable  effect  may  be  expected  in  four  or  five 
days.  (Joitrn.  cle  Pharm.,  4e  ser.,  iii.  468.) 

M.  Monneret  recommends  the  external  use  of  subnitrate  of  bismuth  as  a  drying 
application.  In  the  treatment  of  ulcers,  especially  scrofulous  ones,  he  sprinkles 
the  powder  over  the  whole  ulcerated  surface.  In  leucorrhoea,  the  entire  surface 
of  the  vagina  may  be  dusted  with  the  powder.  The  external  use  of  subnitrate 
of  bismuth  is  attended  with  no  pain.  {Hanking  s  Abstract,  xx.  188.) 

Off' Prep.  Trochisci  Bismuthi,  Br. 

BISMUTHUM.  Br.     Bismuth. 

Bi;  210.  (Bl^-ilU'THlM.)  Bi;  210. 

*'  A  crystalline  metal.     As  met  with  in  commerce  it  is  generally  impure."  Br. 

Efain  de  Glace,  Bismuth,  Fr.;  Wisniuth.  G.;  Bismutte,  It.;  Bi^mut,  Sp. 

Bismuth  occurs  usually  in  the  metallic  state,  occasionally  as  a  sulphide  or  telluride, 
and  rarely  as  an  oxide.  It  is  found  principally  in  Saxony.  It  occurs  also  in  Corn- 
wall, and  has  been  found  at  Monroe,  in  Connecticut,  in  Archer  County,  Texas 
(^4.  J.  P.,  1871,  p.  228),  and  in  Colorado  with  gold  and  silver  ores.  It  has  also 
been  discovered  largely  in  South  Australia,  whence  a  quantity  of  it  has  been  sent 
into  commerce.  (P.  J.  Tr.,  Aug.  1867,  p.  95.)  It  is  obtained  almost  entirely  from 
native  bismuth,  which  is'heated  by  means  of  wood  or  charcoal,  whereby  the  metal 
is  fused  and  separated  from  its  gangue.  Most  of  the  bismuth  of  commerce  comes 
from  Saxony,  although  it  is  now  (1881)  also  largely  obtained  from  Bolivia.  The 
bismuth  from  South  America  is  said  to  be  naturally  free  from  arsenic,  and  to  be 
therefore  preferable  for  pharmaceutical  purposes. 

Bismuth  was  first  recognized  as  a  metal  by  Agricola  in  1520.  Before  that 
period  it  was  confounded  with  lead.  It  is  a  brittle,  pulverizable,  brilliant  metal,  of 
a  crystalline  texture,  and  of  a  white  color  with  a  slight  reddish  tint.  Its  crystals 
are  rhombohedral,  but  with  an  angle  of  87°  40',  which  makes  it  diflBcult  to  distinguish 
them  from  cubes,  in  which  the  angle  would  be  90°.  Indeed,  many  books  still  speak 
of  it  as  cubical  in  form.  It  undergoes  but  a  slight  tarnish  in  the  air.  Its  sp.  gr. 
is  9-8,  melting  point  264°  C.  (507°  F.).  (Brande  and  Taylor.)  When  impure  bis- 
muth  solidifies  after  fusion,  globules  of  the  metal,  nearly  pure,  are  thrown  up  from 
the  ma.ss.  This  takes  place  when  the  metal  contains  as  much  as  50  per  cent,  of 
impurity.  The  same  phenomenon  does  not  occur  when  pure  bismuth  is  melted.  {R. 
Schneider.}  At  a  high  temperature,  in  close  vessels,  bismuth  volatilizes,  and  may 
be  distilled  over.     When  heated  in  the  open  air  to  a  full  red  heat,  it  takes  fire,  and 
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burns  with  a  faint  blue  flame,  forming  an  oxide  of  a  yellow  color.  This  is  the 
teroxide,  and  consists  of  two  atoms  of  bismuth  420,  and  three  of  oxygen  48  =  468. 
There  is  another  compound  of  bismuth  and  oxygen,  consisting  of  two  atoms  of  the 
former  and  five  atoms  of  the  latter,  which  is  called  hismuthic  oxide,  BijO^.  It  is 
obtained  in  the  form  of  a  hydrate  by  boiling  nitrate  of  bismuth  in  solution  of  potassa, 
washing  the  precipitate,  and  mixing  it  while  moist  with  solution  of  potassa  into 
which  chlorine  is  passed.  A  mixture  of  bismuthous  and  bismuthic  oxides  is  pre- 
cipitated, from  which  the  former  is  separated  by  digestion  with  nitric  acid.  The 
hydrated  oxide  remaining,  when  washed  and  dried,  is  in  the  form  of  a  red  powder, 
which  gives  up  its  water  at  130°  C.  (266°  F.),  and  at  a  higher  heat  loses  oxygen. 
Bismuth  is  acted  on  feebly  by  hydrochloric  acid,  but  violently  by  nitric  acid,  which  dis- 
solves it  with  a  copious  liberation  of  red  fumes.  Sulphuric  acid,  when  cold,  has  no 
action  on  it,  but  at  a  boiling  heat  effects  its  solution  with  the  liberation  of  sulphurous 
acid.  As  ii  occurs  in  commerce,  it  is  generally  contaminated  with  other  metals,  among 
which  are  arsenic  in  minute  quantity,  traces  of  eilver,  cadmium,  nickel,  and  iron,  and 
sometimes  a  very  small  proportion  of  thallium.  It  may  be  purified  from  all  con- 
taminating metals  by  dissolving  the  bismuth  of  commerce  in  diluted  nitric  acid,  pre- 
cipitating the  clear  solution  by  adding  it  to  water,  and  reducing  the  white  powder 
thus  obtained  with  black  flux.  The  same  precipitate  is  obtained  by  adding  ammonia 
to  the  nitric  solution  ;  if  the  supernatant  liquor  is  blue,  the  presence  of  copper  is  in- 
dicated ;  if  the  precipitate  is  yellowish,  iron  is  present. 

Pharm.  Uses,  etc.  Bismuth  is  not  used  in  medicine  in  an  uncorabined  state,  but 
is  employed  pharmaceutically  to  obtain  the  subcarbonate  and  subnitrate  of  bismuth, 
the  only  medicinal  preparations  formed  from  this  metal.  In  the  arts  it  is  used  to 
form  a  white  paint  for  the  complexion,  called  pearl  white  ;  and  as  an  ingredient  of 
the  best  pewter. 

Off.  Prep.  Bismuthum  Purificatum.  Br. 

BISMUTHUM  PURIFICATUM.  Br.     Pwijied  BismutL 

(BI5-MU'THUM  PU-RI-FI-CA'TUM.) 
Bismuth  purifi6,  Fr.;  Gereinijjtes  Wismuth,  G. 

"  Take  of  Bismuth  ten  ounces,  Nitrate  of  Potash  in  powder  two  ounces.  Put  the 
Bismuth  and  one  ounce  of  the  Nitrate  of  Potash  into  a  crucible,  and  heat  them  to  a 
temperature  at  which  both  the  metal  and  the  salt  are  fused.  Continue  the  heat, 
constantly  stirring  the  contents  of  the  crucible,  for  fifteen  minutes,  or  until  the  salt 
has  solidified  into  a  slug  over  the  metal.  Then  remove  the  salt,  add  the  remainder 
of  the  nitrate  of  potash  to  the  bismuth  in  the  crucible,  and  repeat  the  process  as 
before.  Finally,  pour  the  Bismuth  while  fused  into  a  suitable  mould  and  allow  it 
to  cool."  Br. 

A  mode  of  purifying  bismuth  is  given  in  the  U.  S.  Pharmacopoeia  of  1870  in  the 
process  for  preparing  the  subcarbonate  and  subnitrate.  That  of  the  Br.  Pharma- 
copoeia is  different ;  consisting  in  the  oxidation  of  the  arsenic  and  other  contami- 
nating metals  that  may  be  present,  by  means  of  the  nitric  acid  of  the  nitre,  and 
their  consequent  separation  from  the  bismuth,  the  great  mass  of  which  remains 
behind  unaffected.  This  method  was  referred  to  in  the  twelfth  edition  of  the  Dis- 
pensatory (p.  1025)  ;  where  also  the  plan  of  M.  W.  Pierre  is  mentioned,  consisting 
in  the  addition  of  from  25  to  5  per  cent,  of  zinc  to  the  bismuth,  and  strongly  heat- 
ing the  mixture  in  a  crucible,  with  a  piece  of  charcoal  to  prevent  the  oxidation  of 
the  zinc.  Both  the  arsenic  and  zinc  are  driven  off.  (Chem.  JVews.Jan.  16,  1861.) 
According  to  Mr.  Tilden,  the  British  oflacinal  process  is  both  wasteful  of  the  bismuth 
and  incapable  of  removing  the  impurities.  (P.  J.  Tr.,  ser.  3,  i.  505.)  For  other 
methods  of  purification,  see  Schweiz.  Woch.f.  Ph.,  No.  b;  A.  J.  P.,  Sept.  1877. 

"  Dissolved  in  a  mixture  of  equal  volumes  of  nitric  acid  and  distilled  water,  it  forms 
a  solution  which  by  evaporation  yields  colorless  crystals,  that  arc  decomposed  on  the 
addition  of  water,  giving  a  white  precipitate.  If  the  mother-liquors  from  which  the 
crystals  have  been  separated  be  added  to  solution  of  carbonate  of  ammonia,  the  pre- 
cipitate formed  and  the  solution  are  free  or  nearly  free  from  color"  (Br.)  ;  indicating 
the  total  or  almost  total  absence  of  metals  that  yield  colored  salts,  as  copper,  iron,  etc. 


PART  I.  Bismuthum  Purijicatum. — Brayera.  297 

Off.  Prep.  Bismuthi  Carbonas,  Br.;  Bismuthi  Subnitras,  Br.;  Liquor  Bismutbi 
et  Ammonise  Citratis,  Br. 

BRAYERA.    U.  S.,  Br.     Brayera. 

(BRAY-E'BA.) 

"  The  female  inflorescence  of  Brayera  anthelmintica.  Kunth.  (^Nat.  Ord.  Kosaceae, 
Rosea)."    U.  S.     "The  flowers  and  tops  of  Brayera  anthelmintica."  Br. 

Cusso,  Br.:  Kousso;  Koosso;  Flores  Kosso, /*.(?./  Kusso,  £"./  Gousso,  Kousso,  Fr.;  Eosso, 
Kosso,  Cu5.'=o,  G. 

Gen.  Ch.  "  Colyx  with  the  tube  bibracteolate  at  the  base,  turbinate ;  throat  in- 
ternally constricted  by  a  membranous  ring ;  the  limb  with  two  series  of  segments, 
eacb  five  in  number,  the  outer  much  larger.  Petals  five,  inserted  in  the  throat  of 
the  calyx,  small,  linear.  Stamens  from  15  to  20,  inserted  with  the  petals.  Fila- 
ments tree,  unequal.  Anthers  bilocular,  dehiscing  longitudinally.  Carpels  two  at 
the  bottom  of  the  calyx,  free,  unilocular,  containing  one  or  two  pendulous  ovules. 
Styles  terminal,  exserted  from  the  throat  of  the  calyx,  thickened  upward.  Stiymas 
subpeltate,  dilated,  crenate,  oblong."  The  flowers  are  said  to  be  dioecious ;  though 
the  male  have  well-developed  carpels. 

Brayera  anthelmintica.  Kunth  ;  De  Cand.  Prodrom.  ii.  580;  Pereira,  Mat.  Med., 
3d  ed.,  ii.  1818. — Hnyenia  Abyssinica.  Lamarck. — B.  <£•  T..  102. — Bancksia  Ah- 
yssinica.  Bruce.  This  is  a  tree  about  twenty  feet  high,  growing  on  the  table-land 
of  Ab3-ssinia,  at  an  elevation  of  from  three  thousand  to  eight  thousand  feet.  The 
branches  exhibit  circular  cicatrices,  left  by  the  fallen  leaves.  These  are  crowded 
near  the  ends  of  the  branches,  large,  pinnate,  sheathing  at  the  base,  wilh  opposite, 
lanceolate,  serrate  leaflets,  villose  at  the  margin,  and  nerved  beneath.  The  unisexual 
flowers  are  tinged  with  purple,  pedicelled,  with  an  involucre  of  four  roundish,  ob- 
long, obtuse,  membranous  bracts,  and  are  arranged  in  fours,  upon  hairy,  flexuous, 
bractat«  peduncles,  with  alternate  branches.  They  are  small  and  of  a  greenish 
color,  becoming  purple.  These  and  the  unripe  fruit  are  the  parts  of  the  plant  cm- 
ployed.  The  petals  are  apt  to  be  wanting  in  the  dried  flowers.  Thej'  are  brought 
from  Abyssinia  packed  in  boxes,  reaching  Europe  chiefly  by  way  of  Aden  and 
Bombay.  The  Abyssinian  name  of  the  medicine  has  been  variously  spelled  by 
European  writers  kosso,  kousso,  cusso,  cosso,  etc. ;  but  koosso  is  deemed  the  most 
appropriate  English  title,  as  it  indicates  the  proper  pronunciation  of  the  word.  The 
fruit  of  the  tree  is  said  to  be  used  as  an  anthelmintic  in  Abyssinia,  but  Dragendorff" 
failed  to  detect  any  active  principle  in  it. 

Properties.  The  dried  flowers  are  in  unbroken  though  compressed  clusters. 
The  male  flowers  are  usually  collected,  so  that  ordinarily  the  general  color  of  the 
mass  is  greenish  yellow  or  light  brown  ;  sometimes  the  female  flowers  constitute  the 
bulk  of  the  drug,  which  then  has  a  distinct  reddish  tint,  and  is  often  known  in 
commerce  as  Ped  Koosso.  In  accordance  with  our  Pharmacopoeia  this  commercial 
variety  should  alone  be  used.  The  officinal  description  is  as  follows.  "  In  bundles 
or  rolls,  or  compressed  clusters,  consisting  of  panicles  about  ten  inches  (25  cm.) 
long,  with  a  sheathing  bract  at  the  base  of  each  branch ;  the  two  roundish  bracts 
at  the  base  of  each  flower,  and  the  four  or  five  obovate,  outer  sepals,  arc  of  a  rod- 
dish  color,  membranous  and  veiny ;  calyx  top-shaped,  hairy,  enclosing  two  car- 
pels or  nutlets.  Its  odor  is  slight,  fragrant,  and  tea-like,  and  its  taste  bitter  and 
nauseous."  As  the  medicine,  from  its  high  price,  is  apt  to  be  adulterated,  it  should 
be  procured  in  the  unpowdered  state,  in  which  the  botanical  characters  of  the 
flower  will  sufficient!}-  test  its  genuineness.  It  has  a  fragrant  balsamic  odor ;  and 
the  taste,  slightly  perceptible  at  first,  becomes  in  a  short  time  somewhat  acrid  and 
disagreeable.  Analyzed  by  Wittstein,  it  was  found  to  contain  in  100  parts,  1-4-1  of 
fatty  matter  and  chlorophyll,  202  of  wax,  6*25  of  bitter  acrid  resin,  077  of  taste- 
less resin,  108  of  sugar,  722  of  gum,  2-4-40  of  tannic  acid,  4097  of  lignin.  1571 
of  ashes,  with  0-14  part  of  loss.  To  Clemens  Willing  it  yielded  a  small  quantity  of 
volatile  oil,  having  the  odor  of  the  flowers,  much  extractive,  tannic  acid  coloring 
iron  green,  a  crystallizable  acid,  and  a  resin  with  a  bitter  and  astringent  taste  and 
the  odor  of  the  oil.     (^Chem.  Centralblatt,  1855,  p.  224.)     In  which  of  these  con- 
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stituents  the  virtues  of  the  medicine  reside,  remained  undetermined.  Claims  for 
this  honor  have  been  presented  on  the  part  of  the  koossin  or  kosin  of  Signer  Pavesi, 
of  Mortara,  in  Piedmont,  and  they  would  appear  to  have  been  recently  confirmed. 

The  composition  of  koosso  has  been  since  investigated  by  Dr.  C.  Bedall,  of 
Munich,  who  determined  that  the  kosin  or  taeniin  of  Pavesi  is  identical  with  the 
bitter  acrid  resin  of  Wittstein.  It  may  be  obtained  by  treating  koosso  repeatedly 
with  alcohol  to  which  hydrate  of  lime  has  been  added ;  the  residue  is  boiled  with 
water ;  the  liquids  are  mixed,  filtered,  and  distilled ;  and  the  residue  treated  with 
acetic  acid,  which  precipitates  the  kosin  in  a  white  flocculent  form,  soon  becoming 
denser  and  resin-like,  and,  on  drying,  yellowish,  or,  at  a  higher  temperature,  brown. 
The  product  is  3  per  cent.  In  bulk,  kosin  has  an  odor  like  that  of  Russian  leather, 
a  persistent  bitter  and  acrid  taste,  a  yellowish  or  yellowish  white  color,  and  an  indis- 
tinct crystalline  appearance  under  the  microscope.  It  is  very  sparingly  soluble  in 
water,  but  freely  so  in  alcohol,  ether,  and  alkaline  solutions.  (A.  J.  P.,  1872,  p.  394.) 
Its  formula,  according  to  Fiuckiger,  is  CjiUj^Oio.  It  fuses  at  142°  C.  (2876°  F.), 
and  remains  after  cooling  an  amorphous  yellow  mass,  but  if  touched  with  alcohol  it 
immediately  assumes  the  form  of  stellate  tufts  of  crystals.  This  may  be  repeated  at 
pleasure,  kosin  not  being  altered  by  cautious  fusion.  {Pharmacog.,  2d  ed.,  p.  258.) 
Kosin  is  not  decomposed  by  boiling  dilute  acids.  It  dissolves  in  strong  sulphuric  acid, 
giving  a  yellow  solution,  which  becomes  turbid  by  addition  of  water,  white  amor- 
phous kosin  being  thrown  down.  From  the  fact  that  at  the  same  time  an  odor  of 
isobutyric  acid  is  evolved,  Fliickiger  considers  that  it  may  be  a  compound  ether  of 
that  acid. 

Medical  Properties.  Koosso  is  highly  valued  in  Abyssinia  as  a  vermifuge. 
Bruce  speaks  of  it  in  his  travels,  and  gives  a  figure  of  the  plant.  Dr.  Brayer,  a 
French  physician,  practising  in  Constantinople,  employed  the  medicine  effectively, 
and  published  a  treatise  on  it  at  Paris,  so  long  ago  as  1823.  It  was  in  his  honor 
that  Kuntli  adopted  the  generic  title  of  the  plant.  Much  attention  has  recently 
been  attracted  to  this  medicine ;  and  trials  made  with  it  have  proved  that  it  has 
extraordinary  efl&cacy  in  the  destruction  and  expulsion  of  the  tape-worm.  Its  eifects, 
when  taken  internally,  are  not  very  striking.  In  the  ordinary  dose  it  sometimes 
produces  heat  of  stomach,  nausea,  and  even  vomiting,  and  shows  a  tendency  to  act 
on  the  bowels,  though  this  effect  is  not  always  produced.  It  appears  to  act  exclu- 
sively as  a  poison  to  the  worms ;  and  has  been  found  equally  effectual  in  both  kinds 
of  tape-worm.  The  medicine  is  taken  in  the  morning  upon  an  empty  stomach,  a 
light  meal  having  been  made  the  preceding  evening.  A  previous  evacuation  of  the 
bowels  is  also  recommended.  The  flowers  are  given  in  the  form  of  powder,  mixed 
with  half  a  pint  of  warm  water;  the  mixture  being  allowed  to  stand  for  fifteen  min- 
utes, then  stirred  up,  and  taken  in  two  or  three  draughts  at  short  intervals.  The 
medicine  may  be  prec(jded  and  followed  by  lemonade.  The  medium  dose  for  an 
adult  is  half  an  ounce  (15'5  Gm.),  which  may  be  diminished  one-third  for  a  child 
of  12  years,  one-half  for  one  of  6,  and  two  thirds  for  one  of  3.  Should  the  medi- 
cine not  act  on  the  bowels  in  three  or  four  hours,  a  brisk  cathartic  should  be  ad- 
ministered. One  dose  is  said  to  be  sufiicient  to  destroy  the  worm.  Should  the 
quantity  mentioned  not  prove  effectual,  it  may  be  increased  to  an  ounce  (31-1  Gm.). 

The  principle  kosin  has  been  considerably  used  in  Germany,  and  Dr.  Bedall 
recommends  it  as  one  of  the  best  tacniafuges;  two  scruples  (2-6  Gm.)  being  sufii- 
cient to  discharge  the  worm  ;  and,  taken  in  2  or  4  powders,  it  usually  agrees  with  the 
patient;  only  exceptionally  causing  transient  nausea  and  vomiting;  but  Buchheim 
found  pure  kosin  less  powerful  >as  an  anthelmintic  than  that  which  was  not  pure, 
whil^it  Arena  (^Pharm.  Zeitschr.  f.  Rnssl,  1879,  p.  655)  believes  that  kosin  is 
not  the  active  principle  at  all,  but  that  the  activity  of  koosso  resides  exclusively  in 
the  green  slightly  bitter  resin,  which  is  soluble  in  alcohol  and  ether.  If  this  view 
be  correct  it  explains  the  greater  efficacy  of  freshly-powdered  koosso,  for  the  green 
resin  turns  yellow  by  age  and  loses  its  power. 

Off.  Prep.  Extractum  Brayerse  Fluidum,  U.  S.;  Infusum  Brayerae,  U.  S.;  In- 
fusum  Cus.so,  JSr. 
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BROMUM.  U.S.,  Br.     Bromine. 
Br;  79*8.  (bbo'mCm.)  Br;  79-8. 

"  A  liquid  non-metallic  element,  obtained  from  sea-water,  and  from  saline 
springs."  Br. 

Brominium,  U.  S.,  1S70;  Bromum,  P.  G.;  Brome,  Fr.;  Brom,  G.;  Bromo,  It. 

Bromine  is  an  elementary  body,  possessing  many  analogies  to  chlorine  and  iodine. 
It  was  discovered  in  1826  by  M.  Balard,  of  Montpellier,  in  the  bittern  of  sea-salt 
works,  in  which  it  exists  as  a  bromide  of  magnesium.  Since  then  it  has  been  found 
in  the  waters  of  the  ocean,  in  certain  marine  animals  and  vegetables,  in  various  aquatic 
plants,  as  the  water-cress,  in  numerous  salt  springs,  and  in  the  mineral  kingdom.  It 
has  also  been  detected  by  M.  Mene  in  the  coal-gas  liquor  of  the  Paris  gas  works. 
In  the  United  States  it  was  first  obtained  by  Professor  Silliman,  who  found  it  in  the 
bittern  of  the  salt  works  at  Salina,  iu  the  State  of  New  York.  It  was  discovered  in 
the  salt  wells,  near  Freeport,  Pa.,  by  Dr.  David  Alter,  but  is  now  obtained  in  largest 
amount  from  the  brines  of  West  Virginia.  The  chief  works  are  located  at  Parkers- 
burg  and  Mason  City,  W.  Va.,  and  Pomeroy,  Ohio.  Bromine  has  been  detected 
also  in  the  waters  of  the  Saratoga  springs.  Minute  quantities  of  this,  as  well  as  of 
chlorine  and  iodine,  may  be  detected  in  any  mixture  by  means  of  spectrum  analysis. 

Preparation.  The  original  salt-liquor  or  brine  is  pumped  out  of  the  ground  at 
9°  B.,  evaporated  to  about  15°  in  large  iron  pan.s,  then  allowed  to  settle,  and  is 
fiirther  evaporated  in  wooden  tanks  heated  by  steam  pipes  to  the  point  of  crys- 
tallization. These  tanks,  five  in  number,  are  placed  at  different  elevations,  one 
above  the  other.  Each  day  the  liquor  is  run  off  from  No.  1,  the  highest,  to  No.  2 ; 
next  day  to  No.  3,  and  so  on  until  it  reaches  No.  5,  the  crystallized  salt  being  re- 
moved from  each  tank  after  draining  off  the  liquor.  The  brine  which  reaches  No. 
5  is  bittern,  and  consists  chiefly  of  chlorides  of  calcium,  magnesium,  sodium,  and 
some  aluminium,  with  varying  percentages  of  bromides  of  sodium  and  calcium. 

The  bittern  marking  30°  to  38°  B.is  evaporated  to  about  45°  B.  By  this 
further  evaporation  an  additional  percentage  of  impure  salt  is  removed,  the  liquor  is 
then  run  into  stone  stills,  materials  for  generation  of  chlorine  added,  and  heat  applied 
by  means  of  steam  until  the  bromine  has  been  all  eliminated  and  vaporized.  It  is 
condensed  and  collected  in  cooled  receivers.  {Proc.  A.  P.  A.,  1877,  p.  448.)  An 
improved  bromine  still  is' figured  in  ^V.  i?.,  April,  1877. 

The  bittern  of  the  salt  works  of  Schoenbeck,  iq  Germany,  which  contains  only 
seven-tenths  of  one  part  of  bromine  in  1000  parts,  is  subjected  to  several  successive 
operations,  whereby  the  solution  is  reduced  in  bulk,  and  so  far  purified  as  to  contain 
chiefly  the  bromide  and  chloride  of  magnesium.  The  chlorine  is  separated  in  the  form 
of  hydrochloric  acid  gas,  by  heating  the  liquid  with  sulphuric  acid,  at  a  temperature 
not  exceeding  259°  F. ;  the  sulphates  are  crystallized  out ;  and  the  bromine  is  evolved 
in  the  usual  manner  by  sulphuric  acid  and  manganese  dioxide.  The  last  opera- 
tion, occupj'ing  six  hours,  is  performed  in  a  leaden  still,  of  suflBcient  capacity  to 
contain  a  charge  of  84  pounds  of  the  concentrated  bittern,  60  or  70  pounds  of  weak 
sulphuric  acid  from  the  leaden  chambers,  and  40  pounds  of  manganese  dioxide.  The 
product  is  4  pounds  of  bromine.   (Moritz  Hermann,  Joxim.  de  Pharm.,  Janv.  1854.) 

Bromine  has  also  been  obtained  from  sea-weeds  by  carbonizing  them,  lixiviating 
the  carbonaceous  residue,  and  then  separating  the  ingredients,  among  which  are 
iodine  and  bromine.     For  details,  see  Chem.  Xtics  (July  6,  1866,  p.  2.) 

Properties.  Bromine  is  a  volatile  liquid,  of  a  dark  red  color  when  viewed  in 
mass,  but  hyacinth-red  in  thin  layers.  Its  taste  is  very  caustic,  and  its  smell  strong 
and  disagreeable,  havinj;  some  resemblance  to  that  of  chlorine.*  Its  sp.  gr.  is  very 
nearly  3  (2  99,  U.S.,  2966,  Br.).  At  —24-5°  C.  (—12°  F.,  i5awm^«Her,t  — 7*2°  C, 
Philipp)  it  becomes  a  hard,  brittle,  crystalline  solid,  having  a  dark  leaden  color, 
and  a  lustre  nearly  metallic.     It  boils  at  about  63°  C.  (1454°  F.),  forming  a  red- 

*  Inhaled  in  the  form  of  vapor  it  produces  intense  irritation,  and  endangers  asphyxia  through 
Epacm  of  the  glottis.  A  case  which  had  nearly  proved  fatal,  was  apparently  saved  by  throwing 
steam  sufficiently  cooled  into  the  larynx.  (G.  P.  Duffield,  A.  J.  P.,  1S6S,  p.  2S8.) 

t  See  A.  J.  P.,  Oct.  1872,  p.  452.  The  higher  degree  usually  given  in  chemica]  works  is 
ascribed  by  Baumhauer  to  the  presence  of  water  in  the  bromine  examined. 
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dish  vapor  resembling  that  of  nitrous  acid,  and  of  the  sp.  gr.  5-54.  It  evaporates 
readily,  a  single  drop  being  sufficient  to  fill  a  large  flask  with  its  peculiar  vapor. 
Shaken  with  solution  of  soda  in  slight  excess  it  becomes  colorless,  and,  if  now  col- 
ored again  by  a  little  bromine,  does  not  assume  a  blue  color  on  the  addition  of  a 
cold  solution  of  starch  {Br.);  thus  showing  the  absence  of  iodine. 

Bromine  is  sparingly  soluble  in  water  (in  33  parts  at  15°  C.  (59°  F.),  U.S.'),  to 
which  it  communicates  an  orange  color,  more  soluble  in  alcohol,  and  still  more  so  in 
ether,  chloroform,  and  carbon  bisulphide.  By  the  aid,  however,  of  bromide  of 
potassium,  it  may  be  dissolved  to  any  desirable  extent  in  water.  Its  alcoholic  and 
ethereal  solutions  lose  their  color  in  a  few  days,  and  become  acid  from  the  generation 
of  hydrobromic  acid.  It  bleaches  vegetable  substances  like  chlorine,  destroys  the 
color  of  sulphate  of  indigo,  and  decomposes  organic  matters.  Its  combination  with 
starch  has  a  yellow  color.  It  corrodes  the  skin  and  gives  it  a  deep  yellow  stain. 
Bromine  is  intermediate  in  its  affinities  between  chlorine  and  iodine ;  since  its  com- 
binations are  decomposed  by  chlorine,  while,  in  its  turn,  it  decomposes  those  of 
iodine.  It  forms  acids  which  are  analogous  in  properties  and  composition  to  the 
corresponding  acids  of  chlorine  and  iodine.  It  combines  also  with  chlorine,  form- 
ing chloride  of  bromine,  which  probably  has  the  formula  BrCIj.  This  is  prepared 
by  passing  chlorine  through  bromine,  and  condensing  the  vapors  at  a  low  tempera- 
ture. It  is  a  reddish  yellow  liquid,  very  volatile,  soluble  in  water,  with  a  pene- 
trating odor  and  disagreeable  taste. 

Commercial  bromine  sometimes  contains  as  much  as  6  or  8  per  cent,  of  carbon 
tetrabromide,  as  ascertained  by  M.  Poselger.  He  discovered  the  impurity  by  sub- 
mitting some  bromine  to  distillation,  during  the  progress  of  which  the  boiling  point 
rose  to  120°  C.  (248°  F.).  The  residuary  liquid  at  this  temperature  was  colorless, 
and  when  freed  from  a  little  bromine,  proved  to  be  bromide  of  carbon,  as  an  oily, 
aromatic  liquid.*  Chlorine  and  iodine  are  also  frequently  found  in  Womine,  the 
former  impurity  being  more  common  in  the  American  and  the  latter  in  the  German 
bromine. 

The  U.  S.  P.  gives  the  following  tests  for  determining  the  purity  of  bromine. 
*'  If  3  Gm.  of  Bromine  be  mixed  with  30  Cc.  of  water  and  enough  water  of  am- 
monia to  render  the  solution  colorless,  the  liquid  then  digested  with  carbonate  of 
barium,  filtered,  evaporated  to  dryness,  and  the  residue  gently  ignited,  the  latter 
should  be  soluble  in  absolute  alcohol  without  leaving  more  than  0-26  Gm.  of  residue 
(abs.  of  more  than  3  per  cent,  of  chlorine).  If  an  aqueous  solution  of  Bromine  be 
poured  upon  reduced  iron  and  shaken  with  the  latter  until  it  has  become  nearly 
colorless,  then  filtered,  mixed  with  gelatinized  starch,  and  a  few  drops  of  bromine 
solution  be  now  carefully  poured  on  top,  not  more  than  a  very  faint  blue  zone 
should  appear  at  the  line  of  contact  of  the  two  liquids  (limit  of  iodine)."   U.  S. 

In  testing  for  bromine  in  mineral  or  saline  waters,  the  water  is  evaporated  in  order 
to  crystallize  most  of  the  salts.  The  solution,  after  having  been  filtered,  is  placed  in 
a  narrow  tube,  and  a  few  drops  of  strong  chlorine-water  are  added.  If  this  addition 
produces  an  orange  color,  bromine  is  present.  The  water  examined,  in  order  that 
the  test  may  succeed,  must  be  free  from  organic  matter,  and  the  chlorine  not  be 
added  in  excess.  Bromine  may  be  detected  in  marine  vegetables  by  carbonizing 
them  in  a  covered  crucible,  exhausting  the  charcoal,  previously  pulverized,  with  boil- 
ing distilled  water,  precipitating  any  alkaline  sulphide  present  in  the  solution  by 
sulphate  of  zinc,  and  then  adding  successively  a  few  drops  of  nitric  acid  and  a  por- 
tion of  ether,  shaking  the  whole  together.  If  bromine  be  present,  it  will  be  set 
free  and  dissolve  in  the  ether,  to  which  it  will  communicate  an  orange  color.  (Du- 
pasquier.)     According  to  Reynoso,  a  more  delicate  test  is  furnished  by  hydrogen 

*  It  is  stated  by  T.  L.  Phipson,  that  he  has  found  in  commercial  bromine,  accounted  pure, 
a  notable  amount  of  cyanogen,  and  that  it  may  be  detected  as  follows.  Take  of  iron  filings  and 
bromine,  of  each  half  an  ounce ;  add  to  the  filings  2  or  2"5  ounces  of  water  ;  introduce  the  bromine 
very  gradually,  stirring  steadily;  filter  rapidly  while  warm  from  the  reaction:  and  put  the  filtered 
liquid  in  a  partially  closed  bottle.  In  the  course  of  some  hours  a  deposit  of  ferricyanide  of  iron 
(Berlin  blue)  will  have  formed,  and  may  be  collected  on  a  filter.  In  the  course  of  two  days,  the 
whole  of  the  cyanogen  will  ha  deposited.  In  the  samples  of  bromine  thus  examined  he  had  found 
from  0'5  to  1  per  cent,  of  cyanogen.  {Ckem,  iVeip*,  1873,  p.  51.) 
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peroxide  (ozonized  water),  which  liberates  bromine  from  its  compounds,  without  re- 
acting on  it  when  free.  The  mode  of  proceeding  is  as  follows.  Put  a  piece  of  barium 
peroxide  in  a  test-tube,  and  add  successively  distilled  water,  pure  hydrochloric  acid, 
and  ether.  The  materials  are  here  present  for  generating  hydrogen  peroxide  ;  and  so 
soon  as  bubbles  are  seen  to  rise  to  the  surface,  the  substance  suspected  to  contain  bro- 
mine is  added,  and  the  whole  shaken  together.  If  a  bromide  be  present,  the  hydro- 
chloric acid  will  give  rise  to  hydrobromic  acid  ;  and  the  hydrogen  peroxide,  acting  on 
this,  will  set  free  the  bromine,  which  will  dissolve  in  the  ether,  and  give  it  a  yellow  tint. 

Medical  Properties.  Bromine,  from  its  analogy  to  iodine,  was  early  tried  as  a 
remedy,  and  the  result  has  demonstrated  its  value  as  a  therapeutic  agent.  It  acts 
like  iodine  as  an  alterative,  and  probably  also  as  a  stimulant  to  the  lymphatic  system, 
thereby  promoting  absorption.  It  has  been  employed  in  bronchocele,  scrofulous 
tumors  and  ulcers,  secondary  and  tertiary  syphilis,  amenorrhcea,  diphtheritic  affec- 
tions, chronic  diseases  of  the  skin,  and  hypertrophy  of  the  ventricles.  Magendie 
recommends  it  in  cases  in  which  iodine  does  not  operate  with  sufficient  activity, 
or  has  lost  its  effect  by  habit.  The  form  in  which  it  is  employed  is  aqueous  solu- 
tion, the  dose  of  which,  containing  one  part  of  bromine  to  forty  of  distilled  water, 
is  about  six  drops  (OSG  C.c.)  taken  several  times  a  day  in  water.  Locally  in  its 
concentrated  state  it  is  a  very  powerful  and  deep  caustic.  When  used  as  a  wash 
for  ulcers,  from  ten  to  forty  minims  may  be  added  to  a  pint  of  water.  Bromine 
has  been  found  by  Dr.  Goldsmith,  Surgeon  of  the  U.  S.  Volunteers,  extremely  effi- 
cacious as  a  local  remedy  in  hospital  gangrene,  being  applied  either  pure  or  dissolved 
in  water ;  and  the  same  remedy,  dissolved  in  water,  with  the  aid  of  bromide  of 
potassium,  in  the  proportion  of  from  15  to  40  drops  to  the  fluidounce,  has  produced 
very  good  effects  in  erysipelas.  (See  Am.  Med.  Times.  June  20,  1863.)  Of  the 
compounds  of  bromine,  the  bromides  of  potassium,  ammonium,  iron,  and  mercury 
have  been  chiefly  used.  Some  of  them  have  been  found  to  exercise  a  remarkable 
influence  in  allaying  nervous  irritation,  and  are  now  much  employed  for  that  pur- 
pose. See  these  titles  respectively  in  the  different  parts  of  this  work.*  The  chio' 
ride  of  bromine  has  been  used  in  cancer  by  Landolfi,  of  Naples,  both  externally 
as  a  caustic  and  internally.  But  a  committee  of  the  French  Academy  reported 
decidedly  against  it,  not  only  as  inefficacious,  but  as  sometimes  positively  injurious. 
(Gaz.  Hehdum.  de  Med.  et  Chir.,  Mai  9.  1856.) 

Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  proposes  the  following  as  a  convenient 
formula  for  a  solution  of  bromine.  Dissolve  160  grains  of  bromide  of  potassium  in 
two  fluidounces  of  water,  add  one  troyounce  of  bromine,  and,  stirring  diligently,  pour 
in  sufficient  water  to  make  the  .solution  measure  four  fluidounces.  The  solution 
should  be  kept  in  accurately  stopped  bottles.  This  is  a  suitable  preparation  for  ap- 
plication to  ho.spital  gangrene,  and  may  be  diluted  to  any  desirable  extent  with  water. 
{A.  J.  P.,  1863,  p.  202.) 

Bromine,  in  an  overdose,  acts  as  a  corrosive  poison.  The  best  antidote,  accord- 
ing to  Mr.  Alfred  Smee,  is  ammonia.  A  case  of  poisoning  by  this  substance, 
which  proved  fatal  in  seven  hours  and  a  half,  is  related  by  Dr.  J.  R.  Snell.  The 
amount  swallowed  was  about  an  ounce,  and  the  symptoms  generally  were  those  pro- 
duced by  the  irritant  poisons :  such  as  violent  inflammation  of  the  lips,  mouth, 
tongue,  and  oesophagus,  with  incessant  burning  pain,  followed,  in  two  hours  and  a 
half,  by  prostration,  ending  in  death.  {Xew  York  Journ.  of  Med.,  Sept  1850.) 

Bromine  is  extensively  used  in  photography. 

BRYONIA.    U.S.     Bryonia.     ^Bryony.] 

(BRY-O'XI-A.) 

"  The  root  of  Bryonia  alba,  and  of  Bryonia  dioica.  Liiine.  {Xat.  Ord.  Cucur- 
bitaceae.)"  U.S. 

Bryone  couleuvrge,  Fr.;  Zaunrlibe,  Gichtriibe,  G. 

*  Bromide  of  Indine  in  aqueous  solution  is  sometimes  employed,  which  is  made  by  rubbing  10 
parts  of  iodine  with  40  parts  distilled  water,  introducing  into  a  flask,  adding  20  parts  of  bromine, 
and  shaking  until  the  iodine  is  dissolved.  5.*'.0  parts  of  distilled  water  is  added,  and  the  whole 
filtered.  20  parts  contain  1  part  of  terbromide  of  iodine.  A  solution  containing  15  per  cent,  is 
sometimes  found  in  commerce. 
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Bryonia  alba,  or  white  bryony,  is  a  perennial,  climbing,  herbaceous  plant,  throw- 
ing in  thickets  and  hedges  in  different  parts  of  Europe.  It  bears  rough,  heart- 
shaped,  five-lobed  leaves,  small  yellow  monoecious  flowers,  arranged  in  racemes,  and 
roundish  black  berries  about  the  size  of  a  pea.  Another  species,  called  B.  dioica, 
with  dioecious  flowers  and  red  berries,  bears  so  close  a  resemblance  in  character  and 
properties  to  the  preceding,  that  it  is  considered  by  some  botanists  merely  a  variety. 
The  roots  of  both  plants  are  gathered  for  use.  When  fresh  they  are  spindle-shaped, 
sometimes  branched,  a  foot  or  two  in  length,  as  thick  as  the  arm,  or  even  thicker, 
externally  yellowish  gray  and  circularly  wrinkled,  within  white,  succulent,  and 
fleshy,  of  a  nauseous  odor,  which  is  lost  in  great  measure  by  drying,  and  of  a  bitter, 
acrid,  very  disagreeable  taste.  The  peasants  are  said  sometimes  to  hollow  out  the 
top  of  the  root,  and  to  employ  the  juice  which  collects  in  the  cavity  as  a  drastic 
purge.  (Merat  and  De  Lens.)  The  berries  are  also  purgative,  and  are  used  in 
dyeing.  B.  Americana,  Lam.,  and  B.  Africana,  Thunb.,  are  respectively  used  in 
the  West  Indies  and  Africa  as  hydragoguo  cathartics  in  dropsy. 

Properties.  As  kept  in  the  shops,  the  root  is  in  circular  transverse  slices,  ex- 
ternally yellowish  gray  and  longitudinally  wrinkled,  internally  of  a  whitish  color, 
becoming  darker  by  age,  concentrically  striated,  light,  brittle,  and  readily  pulver- 
izable,  yielding  a  whitish  powder.  It  is  oflBoinally  described  as  follows.  "  In 
transverse  sections  about  two  inches  (5  cm.)  in  diameter,  the  bark  gray-brown, 
rough,  thin,  the  central  portion  whitish  or  grayish,  with  numerous  small  wood- 
bundles  arranged  in  circles  and  projecting,  radiating  lines ;  inodorous,  taste  dis- 
agreeably bitter."  Besides  a  peculiar  bitter  principle  called  hri/onin,  the  root  con- 
tains starch  in  considerable  proportion,  gum,  resin,  sugar,  a  concrete  oil,  albumen, 
and  various  salts.  It  yields  its  active  properties  to  water.  Bryonin,  C^a^so^ig' 
may  be  obtained  by  mixing  the  powdered  root  with  one-sixth  of  its  weight  of  puri- 
fied animal  charcoal,  in  fine  powder,  putting  the  mixture  into  a  percolator,  already 
containing  a  quantity  of  animal  charcoal  equal  to  that  mixed  with  the  bryony,  and 
then  percolating  successively  with  strong  alcohol,  diluted  alcohol,  and  sufficient 
water  to  displace  the  alcoholic  liquid.  The  tincture  thus  obtained  yields  the  bry- 
onin  by  spontaneous  evaporation.  This  is  extremely  bitter,  soluble  in  Water  and 
alcohol,"  insoluble  in  ether,  unaltered  by  the  alkalies,  and  dissolved  by  sulphuric 
acid,  with  the  production  of  a  blue  color.  It  purges  actively  in  the  dose  of  two 
grains.  (^A.  J.  P.^  xxviii.  166.)  When  treated  with  acids  bryonin  is  resolved  into 
sugar  and  two  peculiar  substances,  one  soluble  in  ether,  called  hryoretin,  the  other 
insoluble  in  that  liquid,  and  named  hydrohryoretin.  It  is,  therefore,  a  glucosido. 
(G.  F.  Walz.  See  A.  J.  P.,  1859,  p.  251.) 

Medical  Properties.  Bryony  is  an  active  hydragogue  cathartic,  in  large  doses 
sometimes  emetic,  and  disposed,  if  too  largely  administered,  to  occasion  inflamma- 
tion of  the  alimentary  mucous  membrane.  A  fatal  case  is  recorded  by  Mr.  Wm. 
Herapath,  in  which  narcotic  symptoms,  with  vomiting  and  purging,  were  produced 
in  a  woman  by  an  overdose  of  bryony  with  jalap,  ending  in  death  in  thirty-six 
hours.  On  dissection,  the  brain  was  found  congested,  the  heart  empty,  and  the 
gastric  and  intestinal  mucous  membrane  inflamed.  {P.  J.  Tr.,  1858,  p.  5-42.)  The 
recent  root  is  highly  irritant,  and  is  said,  when  bruised  and  applied  to  the  skin,  to 
be  capable  of  producing  vesication.  The  medicine  was  well  known  to  the  ancients, 
and  has  been  employed  by  modern  physicians  as  a  hydragogue  cathartic  in  dropsy  ; 
but  is  now  superseded  by  jalap.  The  dose  of  the  powdered  root  is  from  a  scruple 
to  a  drachm  (1-3-3-9  Gm.). 

Off.  Prep.  Tincturae  Bryoni^e. 

BUCHU.   U.S.    Buchu. 

(BU'CHtJ.) 

"  The  leaves  of  Barosma  betulina,  Bartling,  Barosma  crenulata,  Hooker,  and  Bar- 
rosma  serratifolia,  Willdenow.  {Nat.  Ord.  Rutaceae,  Diosmeae.)"  U.  S.  "  The  dried 
leaves  of  Barosma  betulina,  Barosma  crenulata,  and  Barosma  serratifolia."  Br. 

Bucha  Folia,  Br.;  Folia  Bucco,  Folia  Diosmae,  s.  Barosmse  j  Feuilles  de  Bucco  (Booko,  Buchu) 
Fr.;  Buckublatter,  BuccoblUtter,  G. 
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The  leaves  of  the  officinal  and  other  Barosmas  (so  named  from  ,?<zoo?,  and  n^rxri 
stroQf'  odor"),  and  of  some  Agathosmas,  are  collected  by  the  Hottentots,  who  value 
them  on  account  of  their  odor,  and,  under  the  name  of  bookoo  or  buchu,  rub  them, 
in  the  state  of  powder,  upon  their  greasy  bodies. 

Gen.  Ch.  Calyx  five-cleft  or  five-parted.  Disk  lining  the  bottom  of  the  calyx, 
generally  with  a  short  scarcely  prominent  rim.  Petals  five,  with  short  claws.  Fila- 
ments  ten  ;  the  five  opposite  the  |)etals  sterile,  petaloid  ;  the  other  five  longer,  subu- 
late. Style  as  long  as  the  petals.  Stigma  minute,  five-lobed.  Fruit  composed  of 
five  cocci,  covered  with  granular  dots  at  the  back.  These  plants  are  small  shruKs, 
with  opposite  leaves  and  peduncled  flowers.  Liadley. 

The  officinal  species  are  all  erect,  slender  shrubs  with  opposite  leaves,  dotted  with 
conspicuous  pellucid  oil  glands,  smooth,  angular,  purplish  branches,  often  of  a  purplish 
color,  white  flowers,  and  a  fruit  of  five  erect  carpels.  They  are  chiefly  distinguished 
by  their  leaves. 

Barosma  crenata.  Lindley,  Flor.  Med.  p.  213. — Diosma  crenata.  De  Cand. 
Prodrom.  i.  714. — Barosma  cremdata.  Hooker.  B.  d:  T.  46.  The  leaves  are 
opposite,  ovate  or  obovate,  acute,  serrated  and  glandular  at  the  edge,  coriaceous,  and 
full  of  small  pellucid  dots  on  the  under  surface.  The  flowers  are  white  or  of  a  red- 
dish tint,  and  stand  solitarily  at  the  end  of  short,  lateral  leafy  shoots. 

B.  serrati/olia.  Willd.  Sp.  Plant,  p.  257 ;  Lind.  Flora  Med.  p.  213 ;  B.  & 
T.  47.  The  leaves  are  linear  lanceolate,  equally  narrowed  towards  either  end,  three- 
nerved,  with  a  truncate  apex,  which  is  always  furnished  with  an  oil  cell,  and  a 
sharply  serrulate  margin.  Their  length  is  from  an  inch  to  an  inch  and  a  half;  their 
width  one-fifth  of  an  inch. 

B.  betidina.  Bartling.  Tbe  leaves  of  this  species  are  cuneate-obovate,  apex  re- 
curved, with  their  margin  sharply  denticulate  by  spreading  teeth.  They  are  from 
one-half  to  three-quarters  of  an  inch  long,  by  three-tenths  to  five-tenths  of  an  inch 
wide. 

Properties.  Buchu  leaves  are  officinally  described  as  follows.  "  About  three- 
fifths  of  an  inch  (15  mm.)  long,  roundish-obovate  with  a  rather  wedge-shaped  base, 
or  varying  between  oval  and  obovate,  obtuse,  crenate  or  serrate,  with  a  gland  at  the 
base  of  each  tooth,  pale  green,  thickish,  pellucid-punctate  ;  strongly  aromatic,  some- 
what mint-like,  pungent  and  bitterish.  The  leaves  of  Barosma  serrati/olia  are 
about  one  inch  (25  mm.)  long,  linear-lanceolate,  thinner  than,  but  otherwise  like 
the  preceding."  if.  S.  The  leaves  of  B.  crenata  constitute  the  short  buchu  or  round 
buchu,  whilst  those  of  B.  serrati/olia  are  the  long  buchu  of  commerce.  It  is  said  that 
the  leaves  of  B.  cremdata  are  at  present  comparatively  infrequent  in  commerce,  the 
parcels  usuall}-  consisting  of  those  of  one  of  the  other  species  almost  unmixed.  The 
species  can  be  recognized  by  the  characters  already  given.  Mixed  with  buchu  leaves, 
or  sometimes  constituting  the  bulk  of  the  parcel,  the  leaves  of  the  Empleurum  serru- 
latum  sometimes  occur.  They  are  to  be  distinguished  by  being  longer  and  narrower 
than  any  buchu  leaf,  with  a  sharp-pointed  apex,  parallel  sides,  and  coarse  denticulation. 

Fliickiger  obtained  from  B.  betidina  156  per  cent,  of  volatile  oil,  which  had 
the  odor  of  peppermint  rather  than  of  buchu,  and  deviated  the  plane  of  polarization 
considerably  to  the  left.  On  exposure  to  cold  it  furnished  a  camphor,  which,  after 
re-solution  in  alcohol,  crystallized  in  needle-shaped  forms.  After  repeated  purifica- 
tion in  this  manner,  the  crj'stals  of  Barosma  camphor  have  an  almost  pure  pepper- 
mint odor  ;  they  fuse  at  85="  C.  and  begin  to  sublime  at  110°  C.  After  fusion  they 
again  solidify  only  at  50°  C.  Submitted  to  elementary  analysis,  the  crystals  yielded 
74*08  per  cent,  of  carbon  and  from  9  to  10  per  cent,  of  hydrogen.  Barosma  cam- 
phor is  abundantly  soluble  in  bisulphide  of  carbon.  The  crude  oil  from  which  the 
camphor  had  been  separated  had  a  boiling  point  of  about  200°  C.,  quickly  rising  to 
210°  C.  or  even  higher.  The  oil  which  distilled  between  these  temperatures,  recti- 
fied over  sodium,  gave  approximately  the  formula  CjqHjjO.  {Pharmacographia.  2d 
ed.,  p.  109.)  Wayne's  experiments  (^4.  J.  P.,  1876,  p.  19)  appear  to  indicate  that 
the  oil  also  contains  a  substance  capable  of  being  converted  into  salicylic  acid.  Prof. 
J.  M.  Maisch  believes  that  buchu  leaves  do  not  contain  salicylic  acid,  although  the 
stearopten  of  the  oil  gives  a  blackish  color  with  ferric  chloride.  {A.  J.  P.,  July, 
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1881.)  The  yield  of  ash  varies,  according  to  the  researches  of  H.  W.  Jones  {P.  J. 
Tr,  ix.  673),  from  4-69  to  440  in  B.  betulina,  4-32  to  539  in  B.  cremdata,  503 
to  5'22  in  B.  serratifoUa ;  the  ash  itself  was  remarkable  as  containing  a  great  deal 
of  manganese.  The  short-leaved  buchu  was  found  by  Mr.  P.  W.  Bedford  to  yield 
an  average  of  1'21  per  cent,  of  volatile  oil;  while  the  long-leaved,  though  more 
highly  valued  in  the  market,  gave  only  0-66  per  cent.,  showing  its  great  inferiority  in 
strength.   {Proc.  A.  P.  A.,  1863,  p.  211.) 

Medical  Properties.  The  Hottentots  have  long  used  buchu  in  a  variety  of 
diseases.  From  these  rude  practitioners  the  remedy  was  borrowed  by  the  resi- 
dent English  and  Dutch  physicians,  by  whose  recommendation  it  was  employed  in 
Europe,  and  has  come  into  general  use.  Its  activity  depends  upon  the  volatile  oil 
which  is  eliminated  by  the  kidneys.  Under  its  action  there  is  no  marked  increase 
in  tJie  amount  of  the  urine,  hence  the  remedy  is  of  no  value  in  dropsies ;  but  the  oil 
affects  very  decidedly  the  mucous  membrane  of  the  genito-urinary  tract.  The 
remedy  is  very  useful  in  diseases  of  the  urinary  organs,  such  as  gravel,  chronic 
catarrh  of  the  bladder,  morbid  irritation  of  the  bladder  and  urethra,  diseases  of  the 
prostate,  and  retention  or  incontinence  of  urine  from  a  loss  of  tone  in  the  parts  con- 
cerned in  its  evacuation.  It  should  be  given  when  the  inflammation  is  not  severe, 
but  not  when  it  is  in  that  condition  of  chronicity  requiring  oil  of  turpentine,  tincture 
of  cantharides,  or  other  more  stimulant  diuretics.  The  best  preparation  for  u.se  is 
the  fluid  extract,  of  which  the  dose  is  a  fluidrachm  (3'75  C.c.)  repeated  three  or  four 
times  a  day. 

Off.  Prep.  Extractum  Buchu  Fluidum,  U.  S.;  Infusum  Buchu ;  Tinctura 
Buchu.  Br. 

CADMIUM.     Cadmium. 

Cd;  112.  (CXD'MI-tJM.)  Cd.;  56. 

Cadiuiuin,  Fr.,   G.;  Kadmium,  0. 

This  metal  was  introduced  into  the  U.  S.  Pharmacopoeia  of  1870  because  used  in 
the  preparation  of  sulphate  of  cadmium.  It  is  associated  with  zinc  in  its  ores,  and, 
being  more  volatile  than  that  metal,  comes  over  with  the  first  portions  of  it  distilled 
in  the  process  for  obtaining  it.  (See  Zincum.^  The  cadmium  is  separated  by  dis- 
solving the  mixed  metal  in  dilute  sulphuric  acid,  precipitating  the  sulphide  by  sul- 
phuretted hydrogen,  treating  the  precipitate  with  hydrochloric  acid,  and  again  pre- 
cipitating with  carbonate  of  ammonium.  The  carbonate  of  cadmium  thus  obtained, 
after  being  washed  and  dried,  is  mixed  with  charcoal,  and  exposed  to  a  dull  red  heat 
in  an  earthen  retort,  when  the  reduced  metal  distils  over. 

Properties.  Cadmium  is  a  white  metal,  resembling  tin,  but  somewhat  heavier 
and  more  tenacious.  Like  that  metal,  it  crackles  when  bent.  Its  ."^p.  gr.  is  8-7, 
melting  point  316°  C.  to  320°  C.  (601°-608°  R).  It  begins  to  volatilize  at  a 
temperature  slightly  above  this,  but  under  the  boiling  point  of  mercury,  while 
it  boils  only  at  860°  C.  (1580°  F.).  It  is  little  affected  by  the  air,  but,  when 
heated,  combines  with  an  atom  of  oxygen,  forming  a  reddish  brown  or  orange-col- 
ored oxide,  CdO,  which  combines  with  the  acids  to  form  salts.  From  its  saline 
solutions  the  oxide  is  precipitated  by  the  alkalies  in  the  form  of  a  white  hydrate. 
Cadmium  also  combines  with  chlorine,  iodine,  bromine,  and  sulphur.  It  is  distin- 
guished by  forming  a  colorless  solution  with  nitric  acid,  from  which  .sulphuretted 
hydrogen  or  ammonium  sulphydrate  precipitates  a  lemon  yellow  sulphide  insoluble 
in  an  excess  of  the  reagent,  or  in  potassa  or  ammonia,  and  not  volatilized  at  a  red 
heat.  Potassa  produces  a  white  precipitate  insoluble  in  an  excess,  and  ammonia  a 
similar  precipitate  soluble  in  an  excess  of  the  precipitant.  Zinc  precipitates  cad- 
mium in  the  metallic  state.  "  A  neutral  solution  of  the  metal  in  nitric  acid,  after 
having  been  fully  precipitated  by  carbonate  of  sodium  in  slight  excess,  yields  a 
filtrate  which  is  not  affected  by  ammonium  sulphide."  U.S.  1870.  This  proves 
the  absence  of  arsenic. 

Medical  Uses.  According  to  Prof.  Simpson,  of  Edinburgh,  cadmium  resembles 
antimony  in  its  effects  on  the  system.  Dr.  Garrod  considers  the  metal,  in  this  re- 
spect, more  closely  allied  to  zinc.  In  overdoses  its  salts  appear  to  act  as  corrosive 
poisons.     Three  cases  are  recorded  in  which  serious  consequences  resulted  from  in- 
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haling  the  powdered  carbonate,  while  used  in  polishing  silver.  The  chief  symptoms 
were  constriction  of  the  throat,  embarrassed  respiration,  vomiting  and  purging, 
giddiness,  and  painful  spasms.  (Anmiaire  de  Therap.,  1859,  p.  229.)  Experiments 
by  Dr.  Wilh.  Marme  demonstrate  that  the  sulphide  of  cadmium  is  not  poisonous, 
but  that  all  its  compounds  soluble  in  water  or  in  diluted  acids  at  the  heat  of  the 
body  are  so ;  and  they  all  operate  in  an  analogous  manner,  locally  as  powerful  irri- 
tants, and  internally  producing  giddiness,  vomiting,  purging,  slowness  of  pulse  and 
respiration,  prostration,  loss  of  consciousness,  and  spasms.  (^Neues' Repertorium, 
1867,  xvi.  303;)  It  is  chiefly,  if  not  exclusively,  for  external  application  that  the 
preparations  of  this  metal  are  used.  Two  of  them  have  especially  engaged  atten- 
tion ;  the  iodide  and  sulphate.  The  former  is  officinal  in  the  British  Pharmacopoeia 
(see  page  306),  whilst  the  latter,  which  was  officinal  in  the  U.  S.  P.  1870,  was  dis- 
missed at  the  last  revision.  On  account  of  its  being  still  used,  it  merits  a  notice 
here. 

Off.  Prep,  of  Cadmium.    Cadmii  lodidum,  Br. 

Cadmii-  Sulphas.  Sulphate  of  Cadmium.  U.  S.  1870,  CdS0^,4H,0. 
"  Take  of  Cadmium,  in  small  pieces,  a  troyounce ;  Nitric  Acid  tico  troi/ounces ; 
Carbonate  of  Sodium  three  troyounces  ;  Sulphuric  Acid /our  hundred  and  twenty 
graina  ;  Distilled  Water  a  sufficient  quantity.  To  the  Cadmium  and  two  fluidounces 
of  Distilled  Water,  contained  in  a  glass  vessel,  add  by  degrees  the  Nitric  Acid,  and, 
when  the  action  slackens,  apply  a  gentle  heat  until  the  metal  is  dissolved.  Filter  the 
solution,  and,  having  dissolved  the  Carbonate  of  Sodium  in  six  fluidounces  of  Dis- 
tilled Water,  mix  the  solutions  thoroughly.  Wash  the  precipitate  obtained  until  the 
water  passes  tasteless,  and  dissolve  it  in  the  Sulphuric  Acid,  diluted  with  four  fluid- 
ounces  of  Distilled  Water.  Then  evaporate  the  solution  to  one-third,  and  set  it  aside 
to  crystallize.     Lastly,  dry  the  crystals  on  bibulous  paper."  U.S.  1870. 

A  nitrate  of  cadmium  is  formed  first,  in  consequence  of  the  greater  facility  with 
which  nitric  acid  acts  upon  that  metal  than  sulphuric  acid.  The  cadmium  is  oxidized 
at  the  expense  of  a  part  of  the  acid,  with  the  production  of  fumes  of  nitrogen  telroxide, 
and  the  resulting  oxide  unites  with  the  undecompnsed  part  of  the  acid  to  form  the 
nitrate,  3Cd,  +  6H,S0,  +  4HNO3  =  BCdSO,  -f  8H,0  +2(;N,0,).  This  i.s  then  de- 
composed in  solution  by  carbonate  of  sodium,  with  a  mutual  interchange  of  principles ; 
the  nitric  acid  of  the  nitrate  of  cadmium  taking  the  soda  of  the  carbonate,  and  form- 
ing nitrate  of  sodium  which  is  retained  in  solution,  while  the  insoluble  carbonate  of 
the  metal  is  deposited.  This,  having  been  washed,  is  treated  with  dilute  sulphuric 
acid,  by  which  the  carbonic  acid  is  expelled,  and  the  sulphate  of  cadmium  remains 
in  solution,  from  which  it  is  obtained  by  concentration  and  crystallization. 

Properties.  Sulphate  of  cadmium  crystallizes  in  oblique  prisms  with  rhomboidal 
bases,  which  arc  transparent  and  colorless,  and  said  to  resemble  those  of  sulphate  of 
zinc.  They  have  an  astringent,  slightly  acidulous,  and  austere  taste,  effloresce  on  ex- 
posure to  the  air,  and  are  very  soluble  in  water.  The  solution,  even  though  acidu- 
lated, gives  with  hydrosulphuric  acid  a  yellow  precipitate,  becoming  orange  yellow, 
of  sulphide  of  cadmium,  which  is  dissolved  by  strong  hydrochloric  acid,  but  is  insoluble 
in  solutions  of  potassa  or  ammonia,  and  is  thus  readily  distinguished  from  the  sul- 
phide of  arsenic.  With  sulphide  of  ammonium  it  gives  a  yellow  precipitate  in- 
soluble in  an  excess  of  the  sulphide.  Ammonia  produces  a  white  precipitate,  soluble 
in  an  excess  of  the  precipitant ;  carbonate  of  ammonium  a  white  one  insoluble  in  an 
excess ;  ferrocyanide  of  potassium  a  white  precipitate  not  dissolved  by  hydrochloric 
acid ;  and  the  ferricyanide  a  brownish  yellow  one  soluble  in  a  large  excess  of  that 
acid.  (Brande  mid  Taylor.)  By  these  tests  sulphate  of  cadmium  is  distinguished  as  a 
salt  of  that  metal.  As  a  sulphate  it  is  known  by  yielding  a  precipitate  with  chloride 
of  barium  not  soluble  in  nitric  acid.  Zinc  precipitates  cadmium  in  the  metallic  state 
from  the  solution.  Cadmium  suspended  in  a  solution  of  sulphate  of  copper  precipi- 
tates that  metal,  leaving  sulphate  of  cadmium  in  solution  ;  and  this  has  been  proposed 
as  a  method  of  obtainins:  the  salt.  The  formula  of  sulphate  of  cadmium,  according 
to  M.  de  Hauer,  is  3CdSO,.8H,0.  {Chem.  Xeios,  Nov.  29,  1862,  p.  268.) 

Medical  Uses.    Sulphate  of  cadmium  is  said  to  resemble  but  to  exceed  in  power 
sulphate  of  zinc  as  an  astrioaent  and  emetic.     Besides  these  properties,  it  possesses, 
20 
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according  to  M.  Grimaud,  valuable  powers  as  a  remedy  in  syphilis,  rheumatism,  and 
gout,  but  it  has  been  used  almost  exclusively  as  an  astringent  and  stimulating 
remedy  in  diseases  of  the  eyes  and  in  gonorrhoea.  In  specks  and  opacities  of  the 
cornea  it  has  been  employed  successfully  by  both  American  and  European  surgeons. 
It  is  used  either  in  solution,  in  the  proportion  of  from  half  a  grain  to  four  grains  to 
the  fluidounce  of  distilled  water,  or  in  the  form  of  ointment,  made  by  mixing  two 
grains  with  four  scruples  of  fresh  lard. 

CADMII  lODIDUM.  Br.     Iodide  of  Cadmium. 

Cdl2;366.  (CAD'MI-i  i-OD'1-DUM.)  Cdl2;366. 

Cadmium  lodatum,  lodidum  Cadmicum;  lodure  de  Cadmium,  Fr.;  Jodcadmium,  Kadmiumjo- 
diir,  G. 

Iodide  of  cadmium  may  be  prepared  by  mixing  iodine  and  filings  of  cadmium 
in  a  moist  state,  or  by  dissolving  the  metal  in  hydriodic  acid,  or  by  double  decom- 
position between  potassium  iodide  and  cadmium  sulphate.  It  is  soluble  in  water 
and  alcohol,  and  may  be  crystallized  from  either  solution,  in  large,  white,  trans- 
parent crystals,  in  the  form  of  six-sided  tables,  of  a  pearly  lustre.  These  are  per- 
manentintheair,meltat  about  315-6°  C.  (600°  F.)  forming  an  amber-colored  liquid, 
and  give  oflF  violet  vapors  at  a  dull  red  heat.  The  salt  is  freely  soluble  in  water 
and  in  alcohol,  and  the  solution  has  an  acid  reaction.  The  Br.  Pharmacopceia 
gives  the  following  tests.  The  aqueous  solution  gives  a  yellow  precipitate  with 
sulphuretted  hydrogen  or  sulphide  of  ammonium,  insoluble  in  excess  of  the  sul- 
phide ;  and  a  white  gelatinous  precipitate  with  excess  of  solution  of  potash,  the 
filtrate  from  which  is  unaffected  by  sulphide  of  ammonium.  Ten  grains  dissolved 
in  water  gives  with  an  excess  of  nitrate  of  silver,  a  precipitate  which,  washed  with 
water  and  afterwards  with  half  an  ounce  of  water  of  ammonia  and  dried,  weighs 
12-5  grains. 

Iodide  of  cadmium  was  introduced  as  an  external  remedy  by  Dr.  A.  B.  Garrod, 
of  London.  He  has  employed  it,  with  good  effects,  in  the  form  of  ointment,  made 
of  one  part  of  the  iodide  to  eight  of  lard,  as  a  local  application  by  friction  to  en- 
larged scrofulous  glands,  nodes,  chronic  inflammations  of  joints,  certain  cutaneous 
diseases,  and  chilblains.  The  ointment  is  soft  and  white,  readily  yields  its  iodine 
for  absorption,  and  is  preferable  to  the  corresponding  ointment  of  iodide  of  lead, 
the  use  of  which  endangers  lead  poisoning.  (/^.  J.  Tr.  1857,  p.  260.) 
Off.  Prep.  Unguentum  Cadmii  lodidi,  Br. 

CAFFEA.     Coff'ee. 

(CAF'FE-A.) 

"The  seed  of  Coffea  Arabica."  U.S.  1870.   {Nat.  OrtZ.  Rubiacese.) 

Semen  Caffeas;  Cafe,  Fr.;  Kaffee,  G.;  Caffe,  It.;  Cafe,  Sp.;  Bun,  Ar.;  Copi  cotta,  Cingalese ; 
Kaeva,  Malay. 

Although  this  substance  was  omitted  in  the  Pharmacopoeia  of  1880,  its  great 
importance  as  a  dietetic  and  its  use  as  a  medicine  require  a  notice  here. 

Gen.  Ch.  "  Calyx  with  a  small,  4-5  toothed  limb.  Corolla  tubular,  funnel- 
shaped,  with  a  4-5  parted  spreading  limb.  Stamens  4-5.  inserted  in  the  middle 
•of  the  upper  part  of  the  tube,  exsertcd  or  enclosed.  Style  bifid  at  the  apex.  Berry 
umbilicate,  naked  or  crowned  with  the  calyx,  containing  two  seeds  enclosed  in  a 
parchment-like  putamen."  Lindloy. 

Coffea  Arabica.  Linn.  Sp.  Plant.  245;  Bot.  Mag.  t.  1303;  B.  &  T.  144. 
The  coffee  plant  is  a  small  tree,. from  fifteen  to  thirty  feet  in  height.  The  branches 
are  opposite,  the  lower  spreading,  the  upper  somewhat  declining,  and  gradually 
diminishing  in  length,  as  they  ascend,  so  as  to  form  a  pyramidal  summit,  which  is 
covered  with  green  foliage  throughout  the  year.  The  leaves  are  opposite,  upon 
short  footstalks,  oblong-ovate,  acuminate,  entire,  wavy,  four  or  five  inches  long, 
smooth  and  shining,  of  a  dark  green  color  on  their  upper  surface,  paler  beneath, 
and  accompanied  with  a  pair  of  small  pointed  stipules.  The  flowers  are  white,  with 
an  odor  not  unlike  that  of  the  jasmine,  and  stand  in  groups  in  the  axils  of  the  upper 
leaves.     The  calyx  is  very  small,  the  corolla  salver-form,  with  a  nearly  cylindrical 
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tube,  and  a  flat  border  divided  into  five  lanceolate,  pointed  segments.  The  stamens 
project  above  the  tube.  The  fruit,  which  is  inferior,  is  a  roundish  berry,  umbili- 
cate  at  top,  at  first  green,  then  red,  and  ultimately  dark  purple.  It  is  about  as 
large  as  a  cherry,  and  contains  two  seeds  surrounded  by  a  paper-like  membrane, 
and  enclosed  in  a  yellowish  purple  matter.  These  seeds,  divested  of  their  cover- 
ings, constitute  coffee. 

This  tree  is  a  native  of  Southern  Arabia  and  Abyssinia,  and  probably  pervades 
Africa  about  the  same  parallel  of  latitude,  as  it  is  found  growing  wild  in  Liberia,  on 
the  western  coast  of  the  continent.  It  is  cultivated  in  various  parts  of  the  world 
where  the  temperature  is  sufficiently  elevated  and  uniform.  Considerable  attention 
has  long  been  paid  to  its  culture  in  its  native  country,  particularly  in  Yemen,  in  the 
vicinity  of  Mocha,  from  which  the  demands  of  commerce  were  at  first  almost  esclu- 
sively  supplied.  About  the  year  1690,  it  was  introduced  by  the  Dutch  into  Java, 
and  in  1718,  into  their  colony  of  Surinam.  Soon  after  this  latter  period,  the 
French  succeeded  in  introducing  it  into  their  West  India  Islands,  Cayenne,  and  the 
Isles  of  France  and  Bourbon ;  and  it  has  subsef|uently  made  its  way  into  the 
other  West  India  Islands,  various  parts  of  tropical  America,  Hindostan,  and  Ceylon. 

The  tree  is  raised  from  the  seeds,  which  are  sown  in  a  soil  properly  prepared,  and, 
germinating  in  less  than  a  month,  produce  plants  which,  at  the  end  of  the  year,  are 
large  enough  to  be  transplanted.  These  are  then  set  out  in  rows  at  suitable  distances, 
and  in  three  or  four  years  begin  to  bear  fruit.  It  is  customary  to  top  the  trees  at 
this  ago.  in  order  to  prevent  their  attaining  an  inconvenient  height,  and  to  increase 
the  number  of  the  fruit-bearing  branches.  It  is  said  that  they  continue  productive 
for  30  or  40  years.  Though  almost  always  covered  with  flowers  and  fruit,  they  yield 
most  largely  at  two  seasons,  and  thus  afford  two  harvests  during  the  year.  Variotis 
methods  are  employed  for  freeing  the  seeds  from  their  coverings ;  but  that  considered 
the  best  is,  by  means  of  machinery,  to  remove  the  fleshy  portion  of  the  fruit, 
leaving  the  seeds  surrounded  only  by  their  papyraceous  envelope,  from  which  they 
are,  after  drying,  separated  by  peeling  and  winnowing  mills. 

The  character  of  coffee  varies  considerably  with  the  climate  and  mode  of  culture. 
Consequently,  several  varieties  exist  in  commerce,  named  usually  from  the  sources 
from  which  they  are  derived.  The  Mocha  Coffee,  which  is  in  small  roundish  grains, 
takes  precedence  of  all  others.  The  Java  Coffee  is  highly  esteemed  in  this  country  ; 
but  our  chief  supplies  are  derived  from  the  West  Indies  and  South  America.  Some 
good  coffee  has  been  brought  from  Liberia.  Coffee  improves  by  age,  losing  a  portion 
of  its  strength,  and  acquiring  a  more  agreeable  flavor.  It  is  said  to  be  much  better 
when  allowed  to  ripen  perfectly  on  the  tree,  than  as  usually  collected.  The  grains 
should  be  hard,  and  should  readily  sink  in  water.  When  soft,  light,  black  or  dark 
colored,  or  musty,  they  are  inferior. 

Properties.  Coffee  has  a  fiiint,  peculiar  odor,  and  a  slightly  sweetish,  somewhat 
austere  taste.  An  analysis  by  M.  Payen  gives  for  its  constituents,  in  100  parts,  34 
of  cellulose.  12  of  hygroscopic  water,  10  to  13  of  fatty  matter,  15"5  of  glucose, 
with  dextrin  and  a  vegetable  acid,  10  of  legumin,  35  of  chlorogenate  of  potassium 
and  caffeine^  3  of  a  nitrogenous  body.  0-8  of  free  caffeine  (see  article  Caffeina) 
0001  of  concrete  volatile  oil,  0002  of  fluid  volatile  oil,  and  6-697  of  mineral  suh^ 
stances.  {Journ.  de  Pharm.,  3e  ser.,  x.  266.)  Pfaff  recognized,  in  the  precipitate 
produced  by  acetate  of  lead  with  the  decoction  of  coffee,  two  peculiar  principles, 
one  resembling  tannin,  called  caffeo- tannic  acid,  and  the  other  an  acid,  called  by 
him  caffeic  acid.  The  latter  is  thought  to  be  identical  with  the  chlorogenic  acid  of 
Payen.  When  strongly  heated,  it  emits  the  odor  of  roasted  coffee,  and  is  supposed 
to  be  the  principle  to  which  the  flavor  of  coffee  as  a  drink  is  owing.  A  remarkable 
property  of  caffeic  acid  is  that,  when  acted  on  by  sulphuric  acid  and  manganese 
dioxide,  it  is  converted  into  quinone,  being  in  this  respect  analogous  to  quinic 
acid.  The  sugar  of  coffee  is  probably  neither  glucose  as  supposed  by  Payen,  nor 
cane-sugar  as  stated  by  Rochleder,  but  peculiar ;  for,  when  the  coffee  is  roasted,  it 
does  not  answer  to  Trommer's  test  for  glucose.  (P.  J.  Tr.,  xvi.  526-8.)  Caffeo- 
tannic  acid  has  been  ascertained  by  Hlasiwetz  to  be  a  glucoside,  resolvable  into  glu- 
cose and  a  peculiar  crystallizable  acid,  CjHgO^,  named  by  him  caffeic  acid  {Joum. 
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de  Pharm.,  1867,  p.  307),  and  which  may  be  obtained  from  coffee,  by  boiling  a 
solution  of  the  extract  with  caustic  potassa,  treating  the  resulting  liquid  with  sul- 
phuric acid  in  excess,  and  extracting  the  caffeic  acid  with  ether,  which  yields  it 
somewhat  impure  by  evaporation.  (^lOid.,  January,  1868,  p.  75.)  Another  acid, 
named  viridic  acid  (now  generally  regarded  as  an  alteration  product  of  caffeo-tannic 
acid)  has  been  obtained  by  M.  Cech  from  coffee,  by  bruising  the  grains,  removing 
the  fat  by  boiling  etherized  alcohol,  and  exposing  the  residue,  moistened  from  time 
to  time,  to  the  air.  In  a  few  days  the  matter  assumes  a  green  color  from  the  for- 
mation of  viridate  of  calcium,  which  will  yield  the  acid  to  alcohol  mixed  with 
acetic  acid.  (^Ibid.,  1867,  p.  318.) 

Coffee  undergoes  considerable  change  during  the  roasting  process.  It  swells  up 
very  much,  acquiring  almost  double  its  original  volume,  while  it  loses  from  15  to  20 
per  cent,  of  its  weight.  (Fharm.  Centralblatt,  1850,  p.  687.)  It  acquires,  at  the  same 
time,  a  peculiar  odor  entirely  different  from  that  of  the  unroasted  grains,  and  a  de- 
cidedly bitter  taste.  An  active  empyreumatic  oil  is  developed  during  the  process, 
probably  at  the  expense  of  a  portion  of  the  caffeine.  Much  of  the  alkaloid,  however, 
escapes  change,  and  a  portion  of  it  is  volatilized.  The  excellence  of  the  flavor 
of  roasted  coffee  depends  much  upon  the  manner  in  which  the  process  is  conducted, 
and  the  extent  to  which  it  is  carried.  It  should  Lj  performed  in  a  covered  vessel, 
over  a  moderate  fire,  and  the  grains  should  be  kept  in  constant  motion.  When  they 
have  acquired  a  chestnut  brown  color,  the  process  should  cease.  If  too  long  con^ 
tinned,  it  renders  the  coffee  bitter  and  acrid,  or,  by  reducing  it  to  charcoal,  deprives 
it  entirely  of  flavor.  During  a  severe  roasting  it  loses  a  portion  of  caffeine,  which 
sublimes ;  while  in  a  slight  roa.'sting  it  loses  none :  yet  ordinary  coffee  for  drinking, 
prepared  by  percolation,  contains  rather  more  caffeine  when  prepared  from  strongly 
roasted  than  from  slightly  roasted  coffee,  because  tiie  caffeine  is  more  easily  extracted 
from  the  former.  (Herman  Aubert.  See  A.  J.  P.,  1873,  p.  121 .)  The  coffee  should 
not  be  burnt  long  before  it  is  used,  and  should  not  be  kept  in  the  ground  state. 

Medical  and  Economical  Uses.  More  attention  has  been  paid  to  the  effects  of 
coffee  on  the  system  in  the  roasted  than  in  the  crude  state.  Unroasted  coffee  has 
been  employed  in  intermittent  fever ;  but  it  is  much  inferior  to  quinine.  It  has 
been  given  in  powder,  in  the  dose  of  a  scruple  every  hour;  in  decoction,  prepared 
by  boiling  an  ounce  with  eighteen  ounces  of  water  down  to  six ;  or  in  extract,  in 
the  dose  of  from  four  to  eight  grains. 

The  action  of  coffee  is  directed  chiefly  to  the  nervous  system.  When  swallowed 
it  produces  a  warming  cordial  impression  on  the  stomach,  quickly  followed  by  a  dif- 
fused agreeable  nervous  excitement,  which  extends  itself  to  the  cerebral  functions, 
giving  rise  to  increased  vigor  of  imagination  and  intellect,  without  any  subsequent 
confusion  or  stupor  such  as  characterizes  the  action  of  narcotic  medicines.  Indeed, 
one  of  its  most  extraordinary  effects  is  a  disposition  to  wakefulness,  which  continues 
for  several  hours  after  it  has  been  taken.  It  is  even  capable  of  resisting,  to  a  certain 
extent,  the  intoxicating  and  soporific  influence  of  alcohol  and  opium,  and  may  some- 
times be  advantageously  employed  for  this  purpose.  It  also  moderately  excites  the 
circulatory  system,  and  stimulates  the  digestive  function.  A  cup  of  coffee,  taken 
after  a  hearty  meal,  will  often  relieve  the  sense  of  oppression  so  apt  to  be  experienced, 
and  enable  the  stomach  to  perform  its  office  with  comparative  facility.  The  exhila- 
rating effects  of  coffee,  united  with  its  delicious  flavor  when  suitably  qualified  by 
cream  and  sugar,  have  given  rise  to  its  habitual  employment  as  an  article  of  diet. 
Its  use  for  this  purpose  has  prevailed  from  time  immemorial  in  Persia  and  Arabia. 
In  1517  it  was  introduced  by  the  Turks  into  Constantinople,  whence  it  was  carried 
to  France  and  England  about  the  middle  of  the  succeeding  century,  and  has  since 
gradually  made  its  way  into  almost  universal  use.  It  cannot  be  supposed  that  a  sub- 
stance, capable  of  acting  so  energetically  upon  the  system,  should  be  entirely  desti- 
tute of  deleterious  properties.  Accordingly,  if  taken  in  large  quantities,  it  leaves, 
after  its  first  effects,  a  degree  of  nervous  derangement  or  depression  equivalent  to  the 
previous  excitement;  and  its  habitual  immoderate  employment  is  well  known  very 
greatly  to  injure  the  tone  of  the  stomach,  and  frequently  to  occasion  troublesome 
dyspeptic  and  nervous  affections.     This  result  is  peculiarly  apt  to  take  place  in  indi- 
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viduals  of  susceptible  nervous  systems,  and  in  those  of  sedentary  habits.  We  have 
repeatedly  known  patients,  who  have  long  suffered  with  headache  and  vertigo,  to  get 
rid  of  them  by  abstaining  from  coffee. 

In  the  treatment  of  disease,  coffee  has  been  less  employed  than  might  have  been 
expected  from  its  effect  upon  the  system.  There  can  be  no  doubt  that  it  may  be 
advantageously  used  in  various  nervous  disorders.  In  a  tendency  to  stupor  or  leth- 
argy dependent  on  deficient  energy  of  the  brain,  without  congestion  or  inflammation, 
it  would  be  found  useful  by  stimulating  the  cerebral  functions.  In  light  nervous 
headaches,  and  even  in  sick  headache  not  caused  by  the  presence  of  offending  matter 
in  the  stomach,  it  often  proves  temporarily  useful.  It  has  acquired  much  reputation 
as  a  palliative  in  the  paroxysms  of  spasmodic  asthma,  and  has  been  recommended  in 
hooping-cough,  and  in  hysterical  affections.  The  Egyptians  are  said  to  have  for-  - 
merly  employed  it  as  a  remedy  in  amenorrhoea.  Hayne  informs  us  that  in  a  case  of 
violent  spasmodic  disease,  attended  with  short  breath,  palpitation  of  the  heart,  and 
a  pulse  so  much  increased  in  frequency  that  it  could  scarcely  be  counted,  immediate 
relief  was  obtained  from  a  cup  of  coffee,  after  the  most  powerful  antispasmodics  had 
been  used  in  vain  for  several  hours.  By  the  late  Dr.  Dewees  it  was  highly  recom- 
mended in  cholera  infantum,  and  it  has  even  been  used  with  asserted  advantage  in 
cholera.  It  is  said  also  to  have  been  used  successfully  in  obstinate  chronic  diarrhoea, 
and  the  late  Dr.  Chapman,  of  Philadelphia,  found  it  highly  useful  in  calculous  ne- 
phritis. Under  the  impression  of  its  diuretic  powers,  it  has  been  recommended  in 
dropsy.  A  very  concentrated  infusion  of  coffee  is  serviceable  in  opium  poisoning, 
but  the  alkaloid  caffeine  is  probably  preferable. 

Roasted  coffee  is  said  to  have  the  effect  of  destroying  offensive  and  noxious  efflu- 
via from  decomposing  animal  and  vegetable  substances,  and  therefore  to  be  capable 
of  beneficial  application  as  a  disinfecting  and  deodorizing  agent.  The  powder  of  the 
grains  should  be  roasted  until  it  becomes  dark  brown,  and  then  sprinkled,  or  placed 
in  plates,  in  the  infected  place. 

Coffee  is  usually  prepared  in  this  country  by  boiling  the  roasted  grains,  previously 
ground  into  a  coarse  powder,  in  water  for  a  short  time,  and  then  clarifying  by  the 
white  of  an  egg.  Some  prefer  the  infusion,  made  by  a  process  similar  to  that  of 
percolation.  It  has  more  of  the  aroma  of  the  coffee  than  the  decoction,  with  less 
of  its  bitterness.  The  proper  proportion  for  forming  the  infusion  for  medical  use 
is  an  ounce  to  a  pint  of  boiling  water,  of  which  a  cupful  may  be  given  warm  for  a 
dose,  and  repeated,  if  necessary.  A  syrvp  of  coffee  is  prepared  by  Dorvault  in  the 
following  manner.  Treat  a  pound  of  ground  roasted  coffee  by  percolation  with  boil- 
ing water  until  two  pints  have  passed.  Evaporate  eight  pounds  of  simple  syrup  to 
six,  add  the  infusion,  and  strain.  Two  tablespoon fuls  of  this  syrup  may  be  added 
to  a  cup  of  hot  water  or  milk.     It  is  also  used  with  carbonic  acid  water. 

Coffee  depends  for  its  physiological  activity  upon  caffeine  and  the  empyreumatic 
oil  formed  during  the  roasting,  probably  at  the  expense  of  the  caffeine.  There  is 
much  reason  for  believing  that  coffee  and  tea  when  taken  internally  lessen  the  waste 
of  tissue  and  the  elimination  of  urea.  The  experiments  of  Prof  Lehmann  seem  to 
show  that  in  this  action  the  empyreumatic  oil  is  at  least  as  active  as  is  caffeine. 

The  leaves  of  the  coffee  plant  possess  properties  analogous  to  those  of  the  fruit, 
and  are  extensively  used,  in  the  form  of  infusion,  as  a  beverage,  in  the  vicinity  of 
Padang.  in  the  island  of  Sumatra.  An  account  of  their  employment  was  published 
in  the  Singapore  Free  Press  by  Mr.  N.  M.  Ward,  of  Padang.  Previously  to  this, 
Dr.  John  Gardener,  of  London,  had  proposed  to  introduce  them  into  use  in  Europe, 
and  is  stated  to  have  taken  out  a  patent  for  the  mode  of  preparing  them.  A  speci- 
men examined  by  Dr.  Stenhouse  has  been  found  to  contain  caffeine  in  larger  propor- 
tion than  the  coffee-bean,  and  also  caffeic  acid.  Mr.  Ward  states  that,  in  Sumatra, 
the  leaves  are  prepared  for  use  by  moderately  roasting  them,  and  then  powdering 
them  coarsely  by  rubbing  in  the  hands.  The  powder  is  made  into  an  infusion  like 
common  tea.  The  taste  is  said  to  be  like  that  of  tea  and  coffee  combined.  (P.  J.  Tr., 
xii.  4-43,  and  xiii.  207  and  382.) 
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CAFFEINA.    V.8.     Cafeine. 

Cs  Hio  N4  O2.  Hi  O  ;  212.  (CAF'FE-i'NA.)  C16  Hio  Ni  O4.  2II0 ;  212. 

"  A  proximate  principle  of  feebly  alkaloidal  power,  generally  prepared  from  the 
dried  leaves  of  Camellia  Thea,  Link  (Nat.  Ord.  Ternstrcemiace8e),or  from  the  dried 
seeds  of  Coifea  Arabica,  Linne  (N'at.  Ord.  Rubiaceae) ;  or  from  Guarana,  and  oc- 
curring also  in  other  plants."    U.  S. 

Caffeine  {Caffeia)  was  first  discovered  by  Runge,  and  afterwards  by  Robiquet. 
According  to  Paycn,  it  exists  in  coffee  partly  free,  partly  as  a  double  salt,  consisting 
of  chlorogenic  acid  (caffeo-tannic  acid),  combined  with  potassa  and  caffeine.*  It 
maybe  obtained  in  the  following  manner.  Exhaust  bruised  coffee  by  two  successive 
portions  of  boiling  water,  unite  the  infusions,  add  acetate  of  lead  in  order  to  pre- 
cipitate various  principles  accompanying  the  caffeine,  filter,  decompose  the  excess  of 
acetate  of  lead  in  the  filtered  liquor  by  sulphuretted  hydrogen,  concentrate  by  evap- 
oration, and  neutralize  with  ammonia.  The  caffeine  is  deposited  in  crystals  upon  cool- 
ing, and  may  be  purified  by  redissolving  in  water,  treating  with  animal  charcoal,  and 
evaporating.  H.  J.  Yersmann,  of  Lubeck,  recommends  the  following  process  as  more 
economical.  Powdered  coffee,  mixed  with  one-fifth  of  its  weight  of  slaked  lime,  is 
exhausted,  by  means  of  percolation,  with  alcohol  of  0863 ;  the  tincture  is  distilled 
to  separate  the  alcohol ;  the  residue  is  rinsed  out  of  the  still  with  warm  water,  and 
the  supernatant  oil  separated;  the  liquid  is  evaporated  so  as  to  solidify  on  cooling; 
and  the  crystalline  mass  thus  obtained,  having  been  expressed  and  dried  by  pressure 
in  bibulous  paper,  is  purified  by  solution  in  water  with  animal  charcoal,  and  recrys- 
tallization.  {Chem.  Gaz.,  1852,  p.  67.)  H.  Leuchsenring  obtains  caffeine  by  avail- 
ing himself  of  its  property  of  subliming  unchanged  by  heat.  He  precipitates  a  con- 
centrated decoction  of  coffee  by  a  weak  solution  of  acetate  of  lead,  filters,  evaporates 
to  dryness,  mixes  the  residue  with  sand,  and  sublimes  as  in  Mohr's  process  ibr  procur- 
ing benzoic  acid.  (^A.  J.  P.,  xxxii.  25.)  Still  another  method,  proposed  by  Vogel,  is 
to  treat  coffee,  ground  to  powder,  with  benzin,  which  dissolves  the  caffeine  and  an  oily 
substance,  to  separate  the  benzin  by  distillation,  to  treat  the  residue  with  bailing  water 
which  dissolves  the  caffeine,  and  deposits  it  in  a  crystalline  form,  after  filtration  and 
concentration.  (Journ.  de  Pharm.,  3e  ser.,  xxxv.  436.)  Caffeine  is  in  "  colorless,  soft 
and  flexible  crystals,  generally  quite  long,  and  of  a  silky  lustre,  permanent  in  the  air, 
odorless,  having  a  bitter  taste  and  a  neutral  reaction.  Soluble  in  75  parts  of  water 
and  in  35  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  95  parts  of  boiling  water  and  very 
soluble  in  boiling  alcohol ;  also  soluble  in  about  6  parts  of  chloroform,  but  very 
slightly  soluble  in  ether  or  in  disulphide  of  carbon.  When  heated  to  100°  C. 
(212°  F.),  the  crystals  lose  8-49  per  cent,  in  weight  (of  water  of  crystallization)  ; 
and,  when  heated  on  platinum  foil,  they  are  completely  volatilized  without  carboniz- 
ing. On  heating  Caffeine  with  chlorine  water,  or  treating  it  with  concentrated 
nitric  acid,  it  is  decomposed ;  on  evaporating  afterward  at  a  gentle  heat,  a  yellow 
mass  is  left,  which,  when  moistened  with  water  of  ammonia,  assumes  a  purplish 
color.  Sulphuric  or  nitric  acid  should  dissolve  it  without  color,  and  irs  aqueous 
solution  should  not  be  precipitated  by  test-solution  of  iodide  of  mercury  and  potas- 
sium (abs.  of  other  alkaloids)."  U.  S.  It  is  precipitated  from  its  aqueous  solution 
by  no  reagent  except  tannic  acid  and  solution  of  iodide  of  potassium  and  mercury. 
When  this  solution,  made  by  saturating  iodide  of  potassium  with  red  oxide  of  mer- 
cury, is  added  to  a  solution  of  caffeine,  a  precipitate  is  produced,  which  soon  takes 
the  form  of  white,  shining,  acicular  crystals.     This  reaction  is  proposed  as  a  test  of 

*  In  a  recent  examination  of  25  varieties  of  coffee,  Dragendorff  found  a  variation  in  the  amount 
of  caffeine  of  0"6  to  2*2  per  cent.     The  most  important  varieties  were  as  follows : 


Brown  Preang 0"71  per  cent. 

Finest  Mocha 0-64  " 

Yellow  Menado 1-22  " 

Finest  plantation  Jamaica 1"43  " 

First  Surinam ]-78  " 

Pearl  plantation  Ceylon 0'78  " 

Yellow  Java 0-88  " 

Grny  Java 2-21  " 


First  native  Ceylon 0*87  per  cent» 

Second    "  " 1-54  " 

Third      "  "       1-59  " 

Costa  Rica 118  " 

West  Indian 1-22  " 

Rio 1-14  " 

Jamaica 0*67  " 

Santos 1-46  " 
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cafft^iae  bj  Prof.  Dellfs ;  for,  though  the  same  solution  will  precipitate  the  other 
alkaloids,  the  product  is  always  amorphous.  (Chem.  Gaz.,  Feb.  15,  1855.)  Caffeine 
is  remarkable  fur  contaiDiog  a  larger  proportion  of  nitrogen  than  almost  any  other 
proximate  vegetable  principle,  in  thb  respect  equalling  some  of  the  most  highlj 
animalized  products. 

Medical  Properties.  The  alkaloid  caffeine,  given  in  large  dose  to  the  lower  ' 
animals,  produces  hurried  respiration,  restlessness,  slightly  lowered  followed  bj 
markedly  elevated  temperature,  tetanic  and  clonic  convulsions,  progressive  paralysis, 
and  finally  death  from  paralytic  arrest  of  respiration.  The  cause  of  the  convulsions 
in  luammals  is  not  determined,  but  in  the  frog  the  alkaloid  certainly  acts  as  a  muscle 
poison.  It  would  seem,  also,  that  the  cardiac  muscle  was  influenced  directly  by  it, 
although  Leven  affirms  that  in  the  beginning  of  the  toxaemia  the  arterial  pressure 
is  increased.  The  symptoms  produced  by  ordinary  dosts  in  man  are  not  marked, 
but  we  have  seen  very  decided  cardiac  depression,  with  much  shortness  of  breath,  pro- 
duced by  5  grains  of  it.  There  is  also  frequently  increased  diuresis,  probably  pro- 
duced by  the  effort  of  elimination.  In  doses  of  from  eight  to  twelve  grains  it  is 
said  to  produce  great  restlessness,  tremulousness,  anxiety,  excited  mental  action, 
passing  even  into  delirium,  excessive  urination,  etc.  It  is  almost  certain  that  if  in 
sufficient  amount  it  is  cafiable  of  causing  toxic  symptoms  in  man  similar  to  those 
which  it  produces  in  the  lower  animals,  the  cerebral  disturbance  of  course  being 
more  prominent.  What  little  knowledge  we  have  in  reg-ard  to  the  empyeumatic  oil  of 
coffee  indicates  that  it  is  a  powerful  cerebral  stimulant.  The  usual  dose  of  caffeine 
is  5  grains  (0-33  Gm.) ;  but,  as  already  stated,  we  have  seen  this  quantity  produce 
unpleasant  symptoms  in  the  adult  female.  On  the  other  hand,  abroad  it  seems  to 
be  used  more  freely ;  at  least  it  is  affirmed  that  in  France  {A.  J.  P.,  1878,  p.  297) 
the  commencing  dose  is  usually  7  grains  (0-4G  Gm  ),  rapidly  increased  to  60  grains 
(39  Gm.).  In  the  form  of  citrate  of  cnffeine,  made  by  dissolving  caffeine  in  a 
solution  of  citric  acid  with  a  gentle  heat,  and  evaporating  carefully,  it  has  been 
rec-ommended.  as  a  remedy  and  preventive  in  sick  headache  (migraine),  in  the  dose 
of  a  grain  (0065  Gm.)  every  hour,  before  and  during  the  paroxysm.  Two  or 
three  grains  (0-13-0  20  Gm.)  durinsr  the  twenty-four  hours  is  recommended  under 
ordinary  circumstances.  (Butkin.)  The  artteniate  has  been  given  as  an  antiperiodic ; 
but  the  arsenic  is  no  doubt  the  main  therapeutic  agent  in  this  case. 

CALAMUS.   U.S.     Calamus.     ISwed  Flag.'] 

(CAL'A-MUS.) 

"  The  rhizome  of  Acorus  Calamtis.  Linn^.     (Kat.  Ord,  Araccae.)"    U.  S. 
Rbitoma  Calami,  P.G.;  Radix  Calami  Aromatici,  Radix  Aeori ;  Aeore  vni,  Acore  odonnt, /V./ 
Kalmuswurzel,  G.:  Calaino  Aromatlco,  //.,  Sp. 

Gen.  Ch.  Spadix  cylindrical,  covered  with  florets.  Corolla  slx-petalled,  naked. 
Style  none.      Capsule  three-celled.    Willd. 

Acorus  Calamus.  Willd.  Sp.  Pluid.  ii.  199;  Barton,  Med.  Bot.  ii.  63;  B.  and 
T.  279.  The  sweet  flag,  or  calamus,  has  a  perennial,  horizontal,  jointed,  somewhat 
compressed  root  (rhizome),  from  half  an  inch  to  an  inch  thick,  sometimes  several 
feet  in  length,  sending  off  numerous  round  and  yellowish  or  whitish  radicles  from 
its  base,  and  bunches  of  brown  fibres  resembling  coarse  hair  from  its  joints,  inter- 
nally white  and  spongy,  externally  whitish  with  a  tinge  of  green,  variegated  with 
triangular  stains  of  light  brown  and  rose  color.  The  leaves  are  all  radical,  sheathing 
at  the  base,  long,  sword-shaped,  smooth,  green  above,  but,  near  their  origin  from  the 
root,  of  a  red  color  variegated  with  green  and  white.  The  scape  or  flower-stem  re- 
sembles the  leaves,  but  is  longer,  and  from  one  side,  near  the  middle  of  its  length, 
sends  out  a  cylindrical  spadix.  tapering  at  each  end.  about  two  inches  in  length,  and 
crowded  with  greenish  yellow  flowers.  These  are  without  calyx,  and  have  six  small, 
concave.  membrat:ous,  truncated  petals.  The  fruit  is  an  oblong  capstile,  divided  into 
three  cells,  and  containing  numerous  oval  seeds. 

This  is  an  indigenous  plant,  growing  throughout  the  United  States,  in  low,  wet, 
swampy  places,  and  along  the  sides  of  ditches  and  streams,  and  flowering  in  May 
and  June.    It  is  also  a  native  of  Europe  and  Western  Asia ;  and  a  variety  is  found 
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in  India.  The  European  plant  differs  slightly  from  the  American.  The  leaves  as 
well  as  the  root  have  an  aromatic  odor;  but  the  latter  only  is  employed.  It  should  be 
collected  late  in  the  autumn,  or  in  the  spring.  After  removal  from  the  ground,  the 
rhizomes  are  washed,  freed  from  their  fibres,  and  dried  with  a  moderate  heat.  By 
drying  they  lose  nearly  one-half  their  diameter,  but  are  improved  in  odor  and  taste. 

Properties.  The  roots,  as  kept  in  the  shops,  are  ''  in  sections  of  various  lengths, 
unpeeled,  about  three-quarters  of  an  inch  (2  cm.)  broad,  subcylindrical,  longitudi- 
nally wrinkled ;  on  the  lower  surface  marked  with  the  circular  scars  of  the  rootlets 
in  wavy  lines,  externally  reddish  brown,  somewhat  annulate  from  remnants  of 
leaf  sheaths ;  internally  whitish,  of  a  spongy  texture,  breaking  with  a  short,  corky 
fracture,  showing  numerous  oil-cells  and  scattered  wood-bundles,  the  latter  crowded 
within  the  subcircular  nucleus-sheath.  It  has  an  aromatic  odor,  and  a  strongly  pun- 
gent taste."  U.  S.  Their  texture  is  light  and  spongy,  their  color  internally  whitish 
or  yellowish  white,  and  their  fracture  short  and  rough.  A  variety  imported  from 
Germany  consists  exclusively  of  the  interior  portion  of  the  root.  The  pieces  are 
usually  long,  slender,  irregularly  quadrangular,  and  of  a  grayish  white  color. 

The  odor  of  calamus  is  strong  and  fragrant ;  its  taste  warm,  bitterish,  pungent, 
and  aromatic.  Its  active  principles  are  taken  up  by  boiling  water.  From  100  parts 
of  the  fresh  root  of  the  European  plant,  Trommsdorff  obtained  01  of  volatile  oil, 
2*3  of  soft  resin,  33  of  extractive  with  a  little  chloride  of  potassium,  55  of  gum 
with  some  phosphate  of  potassium,  1-6  of  starch  analogous  to  inulin,  21-5  of  lignin, 
and  65*7  of  water.  Sixteen  ounces  of  the  dried  root  afforded  to  Neumann  about 
two  scruples  of  volatile  oil.  The  oil  is  at  first  yellow,  but  ultimately  becomes  red, 
and  has  the  smell  and  taste  of  calamus.  Kurbatow  (Aiinnl.  d.  Chemie,  vol.  173, 
p.  4)  examined  oil  of  calamus,  and  found  that  the  portion  boiling  below  170°  C 
(338^  F.)  yielded  after  treatment  with  sodium  a  terpene,  CjoH,g  having  sp.  gr.  '8793 
at  0°  C.  (32°  F.)  ;  and  having  a  boiling  point  of  158°  C.  (31(J-4°  F.).  The  extrac- 
tive matter  has  an  acrid  and  sweetish  taste.  The  root  is  sometimes  attacked  by 
worms,  and  deteriorates  by  keeping.  The  India  variety  is  more  slender  than  the 
European,  and  has  a  stronger  and  more  pleasant  flavor. 

Medical  Properties  and.  Uses.  Calamus  is  a  feeble  aromatic,  which  may  be 
used  with  advantage  in  pain  or  uneasiness  of  the  stomach  or  bowels  arising  from 
flatulence,  and  as  an  adjuvant  to  tonic  or  purgative  medicines.  It  was  probably  known 
to  th'j  ancients,  and  is  supposed  to  have  been  the  uzupov  of  the  Greeks ;  but  the 
calamus  aromaticus  of  Dioscorides  was  a  different  product,  having  been  derived, 
according  to  Dr.  lloyle,  from  a  species  of  Andropogon.  The  medicine  is  at  present 
not  much  used.  The  dose  in  substance  is  from  a  scruple  to  a  drachm  (1-3-39  Gm.). 
An  infusion,  made  in  the  proportion  of  an  ounce  of  the  root  to  a  pint  of  boiling 
water,  is  sometimes  given  in  the  dose  of  a  wineglassful  (60  C.c.)  or  more. 

Off.  Prep.  Extractum  Calami  Fluidum. 

CALCIUM.  Calcium. 

Ca;  40.  (CAL'CI-IJM.)  Ca;  40. 

This  is  the  metal  characteristic  of  lime,  and  consequently  of  all  calcareous  sub- 
stances. It  was  obtained  by  Dr.  Matthiessen,  in  1855,  in  masses  of  the  size  of  a  pea, 
by  the  electrolysis  of  chloride  of  calcium  with  a  Bunsen  battery.  It  is  a  pale  yellow 
metal,  remarkably  glittering  when  freshly  filed.  Its  fracture  is  jagged,  becoming 
granular.  It  is  malleable  and  very  ductile.  In  a  dry  air  it  remains  unaltered  ;  but 
it  soon  tarnishes  in  a  moist  one.  It  melts  at  a  red  heat,  and  afterwards  burns 
with  splendor,  forming  lime,  or  calcium  oxide.  (Chem.  Goz.,  June  15,  1855.) 

Calcium  is  a  very  abundant  element  in  nature,  existing  in  the  mineral  kingdom 
chiefly  as  a  carbonate,  in  the  form  of  limestone,  marble,  chalk,  and  calcareous  spar ; 
and  as  a  phosphate  and  carbonate  in  the  bones  and  shells  of  animals. 

CALCII   BROMIDUM.    U.S.     Bromide  of  Calcium. 

CaBr2;  199*6.  (CAL'CI-I  BEO-MI'DUM.)  Ca  Br;  99-8. 

Calcium  Bromatura,  Bromure  de  Calcium,  Bromure  de  Chaux,  Fr.;  Brora  calcium,  G. 

*'  Bromide  of  Calcium  should  be  preserved  in  well-stopped  bottles."  V.S.  Although 
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this  salt  has  been  largely  used,  it  has  never  been  officinal  until  the  present  revision. 
It  is  prepared  by  M.  Boedecker  by  first  forming  a  bromide  of  sulphur,  by  tlie  ad- 
dition of  20  parts  of  the  flowers  of  sulphur  to  240  parts  of  bromine;  this  is  added 
to  a  milk  of  lime  containing  140  parts  of  fresh  lime.  The  sulphate  and  bromide 
of  calcium  are  formed  and  are  readily  separated.  {Jourti.  de  Pharm.,  4e  per.,  viii. 
463.)  Mr.  Jas.  R.  Mercein  puts  five  ounces  of  bromine  and  two  and  a  half  pints 
of  water  in  a  half  gallon  specie  jar,  passes  a  stream  of  sulphuretted  hydrogen 
through  the  bromine  until  it  i?  all  taken  up,  filters,  drives  off  excess  of  sulphu- 
retted hydrogen  by  heat,  distils  the  solution  of  hydrobromic  acid  thus  obtained 
until  four-fifths  have  passed  over,  saturates  this  with  excess  of  precipitated  carbo- 
nate of  calcium,  filters  and  evaporates.  (^A.  J.  P.,  xliv.  100.)  Mr.  Macdonald  {Ihid., 
1873)  employs  the  following  method.  Dissolve  4  ounces  of  bromide  of  ammonium 
in  a  pint  of  water.  Put  in  a  flask  and  bring  to  the  boiling  point.  Keep  boiling,  and 
add  milk  of  lime  (made  from  pure  calcined  lime)  in  small  quantities,  until  am- 
moniacal  vapors  cease  to  be  evolved.  The  operator  can  e.isily  tell  when  this  point 
has  been  reached,  by  the  sense  of  smell.  Filter  the  solution,  evaporate  to  a  syrupy 
consistency,  remove  from  the  fire,  and  stir  until  cold. 

Properties.  ''  A  white,  granular  salt,  very  deliquescent,  odorless,  having  a 
pungent,  saline  and  bitter  taste  and  a  neutral  reaction.  Soluble  in  07  part  of 
water  and  in  1  part  of  alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water 
and  in  boiling  alcohol.  At  a  dull  red  heat  the  salt  fuses  without  losing  anything 
but  moisture.  At  a  higher  temperature  it  is  partially  decomposed.  An  aqueous 
solution  of  the  salt  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  pre- 
cipitate soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  If  disulphide  of  carbon 
be  poured  into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and 
the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowish  brown  color 
without  a  violet  tint."    U.  S. 

Tests.  "  If  diluted  sulphuric  acid  be  dropped  upon  the  salt,  the  latter  should  not  at 
once  assume  a  j'ellow  color  (abs.  of  bromate).  If  1  Gm.  of  the  salt  be  dissolved  in  10 
C.c.  of  water,  some  gelatinized  starch  added  and  then  a  few  drops  of  chlorine  water 
carefully  poured  on  top.  no  blue  zone  should  make  its  appearance  at  the  line  of 
contact  of  the  two  liquids  (iodide).  On  adding  to  1  Gm.  of  the  salt  dissolved  in 
20  C  c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate 
cloudiness  or  precipitate  should  make  its  appearance  (sulphate).  If  a  solution  of 
the  salt  be  precipitated  with  an  excess  of  nitrate  of  silver,  the  washed  precipitate 
for  some  time  shaken  with  a  cold,  saturated  solution  of  carbonate  of  ammonium,  and 
the  decanted  and  filtered  liquid  supersaturated  with  nitric  acid,  not  more  than  a 
faint  cloudiness,  insufficient  to  produce  a  precipitate,  should  appear  (limit  of  chlo- 
ride). On  adding  to  the  aqueous  solution,  fii-st,  chloride  of  ammonium,  then  test- 
solution  of  carbonate  of  ammonium  and  water  of  ammonia  in  slight  excess,  and 
gently  warming,  the  filtrate  separated  from  the  resulting  precipitate  should  not  be 
rendered  more  than  faintly  turbid  by  test-solution  of  phosphate  of  .sodium  (limit 
of  magnesium).  1  Gm.  of  the  dry  salt,  when  completely  precipitated  by  nitrate 
of  silver,  yields,  if  perfectly  pure,  1-878  Gm.  of  dry  bromide  of  silver."    I/.  S. 

Medical  Properties  and  Uses.  Bromide  of  calcium  was  proposed  by  Dr.  Ham- 
mond, in  1871,  as  a  substitute  for  the  corresponding  salt  of  potash.  It  has  failed 
to  gain  much  support  from  the  medical  profession,  but  is  sometimes  employed  as  an 
adjuvant  in  epilep.sy  and  hysteria.  Its  action  upon  the  lower  animals  has  been 
partially  investigated  bj  Guttmann  (Phila.  Med.  Times,  iv.  3G1),  who  finds  that 
it  acts  as  a  sedative  to  the  nerve-centres,  but  lacks  the  depressant  cardiac  action  of 
the  bromide  of  potassium.     The  dose  is  half  to  two  drachms  (0-95-78  Gm.). 

CALCII   CARBOXAS    PR.ECIPITATUS.   U.S.     Precipitated  Car- 
bonate of  Calcium. 

Ca  CO3;  100.  (CXL'CI-I  CXB-Bd'N.\S  PR.E-CIP-I-T.ItCS.)  Ca  0,  COi:  50. 

Calcis  Carbonas  Praecipitata,  Br.,-  CaJcaria  Carbonica  Praecipitata,  P.  G.;  Carbonas  Calcicus 
Praecipitatus,  Creta  Prseoipitata;  Carbonate  de  Chaux  pr6cipite,  Craie  pr6cipit€e,  Fr.;  PracipU 
tirter  kohlensauer  Kalk,  G. 
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A  formula  for  this  preparation  is  found  in  the  Pharmacopoeia  of  1870.* 

'•  Talce  of  Chloride  of  Calcium  Jive  ounces  [avoirdupois] ;  Carbonate  of  Soda  thirteen 
ounces  [avoird.]  ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Chlmide  of  Cal- 
cium and  tlie  Carbonate  of  Soda  each  in  two  pints  [Imperial  measure]  of  the  Water; 
mix  the  two  Solutions  ;  and  allow  the  precipitate  to  subside.  Collect  this  on  a  calico 
filter,  wash  it  with  boilinir  Distilled  Water  until  the  washings  cease  to  give  a  pre- 
cipitate with  nitrate  of  silver,  and  dry  the  product  at  the  temperature  of  212°."  Br. 

Tlie  processes  do  not  essentially  differ.  In  each  a  mutual  interchange  of  princi- 
ples takes  place,  resulting  in  the  ])roduction  of  chloride  of  sodium  which  remains  in 
solution,  and  carbonate  of  calcium  which  is  deposited,  CaCl^-f- ^'i2C03--=^  CaCOg-}- 
2NaCI.  Any  peculiar  advantage  of  the  preparation  must  depend  on  the  minute  di- 
vision of  its  particles.  According  to  Dr.  Bridges,  this  effect  is  best  obtained  by 
employing  the  solutions  at  the  boiling  temperature,  a  precaution  which  is  observed 
in  most  processes  now.  (^4..  J.  P.,  xvi.  1G3.)  When  properly  made,  it  is  "a  very 
fine,  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  tasteless,  and  in- 
soluble in  water  or  alcohol.  Wholly  soluble  in  hydrochloric,  nitric,  or  acetic  acid 
with  copious  effervescence.  By  exposure  to  a  red  heat  the  salt  loses  carbonic  acid 
gas,  and  the  residue  has  an  alkaline  reaction.  A  neutral  solution  of  the  salt  in 
acetic  acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate 
soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  On  adding  to  another  portion 
of  the  same  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammonium  and  water  of  aminotiia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  prt'cipitate  should  not  be  rendered  more  than  faintly 
turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  magnesium).  A  solution 
of  the  salt  in  hydrochloric  acid,  freed  from  carbonic  acid  gas  by  heat,  should  not  be 
rendered  turbid,  when  supersaturated  with  water  of  ammonia  (abs.  of  aluminium, 
iron,  or  phosphate)."  U.  S. 

Medical  iProperties  and  Uses.  For  ordinary  use,  it  probably  has  no  such 
superiority  over  prepared  chalk  as  to  counterbalance  its  greater  expensiveness,  but 
it  is  preferred  by  some  in  the  preparation  of  tooth-powders.  The  dose  is  from  10 
to  40  grains  (0  G5-2-t)  Grin.)  or  more. 

Off.  Prep.  Trochisci  Bismuthi,  Br. 

CALCU  CHLORIDUM.  U.S.,  Br.     Chloride  of  Calcium. 

CaChillO'S.  (CAL'CI-I  eHLO'RI-DUM.)  Ca  CI ;  55-4. 

"  Chloride  of  Calcium,  deprived  of  its  water  by  fusion  at  a  low  red  heat.  It 
should  be  preserved  in  well-stopped  bottles."  U.  S. 

Calcaria  Muriutica,  Chloridum  Calcicum  :  Miiriiito  of  Lime,  Hydrochlornto  of  Lime;  Chlorure  de 
Calcium,  Ilydrochlorate  de  Chanx,  /'/•.,•  Chl'irculeium,  Salzsaures  Kalk,  G. 

Chloride  of  calcium  consists  of  chlorine,  united  with  calcium,  the  metallic  radical 
of  lime.  It  may  be  readily  formed  by  saturating  hydrochloric  acid  with  chalk  or 
marble,  evaporating  to  dryness,  and  heating  to  redness.  The  hydrochloric  acid,  by 
reacting  with  the  lime,  forms  chloride  of  calcium  and  water,  the  latter  of  which  is  dis- 
sipated at  a  red  heat,  CaCOj  +  2HC1  =  CaCl,  +  CO,  +  H,0.  The  Br.  Pharmaco- 
poeia, after  neutralizing  the  acid  with  carbonate  of  calcium,  adds  a  little  solution  of 
chlorinated  lime  and  slaked  lime,  filters,  evaporates  till  the  chloride  becomes  solid, 
and,  instead  of  igniting  the  residue,  dries  it  at  about  205°  C.  (400°  F.). 

Properties.  Chloride  of  calcium  is  in  "  colorless,  slightly  translucent,  hard  and 
friable  masses,  very  deliquescent,  odorless,  having  a  hot,  s^larp,  saline  taste,  and  a 
neutral  or  faintly  alkaline  reaction.  Soluble  in  1-5  parts  of  water  and  8  parts  of 
alcohol  at  15°  C.  (59°  F.)  ;  very  soluble  in  boiling  water,  and  soluble  in  1-5  parts 
of  boiling  alcohol.     At  a  low  red  heat  the  salt  fuses  to  an  oily  liquid  which,  on 

*  "Take  of  Solution  of  Chloride  of  Calcium. /7r«  pintu  and  a  half;  Carbonate  of  Sodium  seveiiti/- 
two  ti-oyoiiiics  ;  Distilled  Water  n  mifficiciit  qiimitit)/.  Dissolve  the  Carbonate  of  Sodium  in  si.x 
pints  of  Distilled  Water.  Ilcat  this  solution  and  the  Solution  of  Chloride  of  Calcium,  separately, 
to  the  boilins?  point,  and  mix  thom.  After  the  ]>rpcipit:ite  hns  subsided,  separate  it  from  the  super- 
natant liquid  by  deoantation,  and  wash  it  with  boiling  Distilled  Water  until  the  washings  cease  to 
be  affected  by  a  solution  of  nitrate  of  silver.  Lastly,  dry  the  precipitate  on  bibulous  paper."  U.  & 
1870. 
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coolinji.  solidifies  to  a  mass  of  the  original  appearance,  entirely  solable  in  water. 
The  nqueoiuj  solution  yields,  with  test-solution  of  oxalate  of  amuionium,  a  white 
precipitate,  soluble  in  hydrochloric  but  insoluble  in  acetic  ncid.  With  test-solution 
of  nitrate  of  silver,  it  yields  a  white  precipitate  soluble  in  ammonia.  The  dilute 
aqueous  solution  should  not  be  precipitated  by  water  of  ammonia  (aluminium,  iron, 
etc.),  nor  by  test-solution  of  chloride  of  barium  (sulphate).  On  adding  to  the 
aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammonium  and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitate  should  not  be  rendered  more  than  faintly 
turbid  by  test-solution  of  phosphate  of  sodium  (limit  of  magnesium)."  U.  S.  On 
account  of  its  avidity  for  water,  the  fused  salt  is  used  for  drying  gases.  The  crys- 
tallized salt  is  also  very  deliquescent,  and  has  the  form  of  colorless,  transparent, 
striated,  sis-sided  prisms.  The  crystals,  on  exposure  to  heat,  first  dissolve  in  thein 
water  of  crystallization,  and  after  this  has  evsiporated,  undergo  the  igucous  fusion. 
With  ice  or  snow  they  form  a  powerful  irigorific  mixture,  "  The  salt  evolves  no 
chlorine  or  hypochlorous  acid  on  the  addition  of  hydrochloric  acid,  is  entirely  soluble 
in  iwi»:e  its  weight  of  water,  and  is  not  precipitated  by  lime-water."  £r.  Chloride 
of  Calcium  exists  in  the  water  of  the  ocean  and  of  many  springs.  It  is  usoallj  as- 
sociated with  common  salt  and  chloride  of  magnesium,  from  which  it  is  separated 
with  difficulty.     When  crystallized  it  contains  ^ix  molecules  of  water. 

Chloride  of  calcium  is  used  medicinally  in  solution  only.* 

Pharm.  Uses.  In  preparing  Acidum  Tartaricum, ^r.;  ..-Eiher,  J?r.;  ^ther  Purus, 
Br.;  Chloroformum,  Br.;   Ferrum  Rcdaetum,  Br. 

Off.  Prep.    Calcis  Carbonas  Praeeipitata,  Br.;  Morphiae  Hydrochloras,  Br. 

CALCII  HYPOPHOSPHIS.  U.S.     Hypophosphite  of  Calcium. 

Ca  H^iPOi^j;  170,  (CiL'CI-i  Ht-PO-PHdS'PHIS.)  C*0,  2nO,  PO;  85. 

Calcis  Hypophosphis  ;  njpopfao«phitecf  Lime:  Calcaria  H.Tpopho^horosa,  Hjpophosphis  Cal- 
eicus :  U  vpopbosphite  de  Cbaux,  Fr.;  Unter|>faosphorivsaurer  Kalk,  G. 

Attention  has  been  called  to  the  hypophosphites  as  a  class  of  salts,  in  consequence 
of  their  recommendation  by  Dr.  Churchill,  of  Paris,  in  the  treatment  of  phthisis,  in 
which  they  are  thought  to  be  useful  by  furnishing  phosphorus  to  the  tissues.  One 
of  the  first  papers  on  their  mode  of  preparation  and  qualities  was  communicated 
by  Prof.  Procter.  (See  ^4.  J.  P.,  xxx.  118.)  Hypophosphorous  acid  consists  of 
one  atom  of  phosphorus,  two  of  oxygen,  and  three  of  hydrogen,  of  which  latter, 
however,  only  one  is  replaceable  by  metal.  It  is,  therefore,  a  monobasic  acid.  It 
has  a  strong  affinity  for  oxygen,  and  acts  as  a  powerful  deoxidizing  or  reducing 
agent,  which  property  it  is  supposed  to  owe  to  the  presence  of  the  unreplaceable 
hydrogen  atoms,  sometimes  termed  ••  aldehydic''  hydrogen.  When  heated,  it  is  re- 
solved into  phosphuretted  hydrogen  and  phosphoric  acid.  Its  salts  are  generally 
soluble  in  water  and  deliquescent,  and  many  of  them  are  soluble  in  alcohol.  They 
are  converted  into  phosphates  by  heat,  with  the  escape  of  phosphuretted  hydrogen  ; 
and  some  of  them  are  explosive. 

Hypophosphite  of  calcium  has  attracted  most  attention,  and  would  meet  the  riews 
of  those  who  wish  to  supply  phosphate  of  calcium  to  the  system,  as  the  hypophos- 
phorous acid  is  converted  into  the  phosphoric  by  its  deoxidizing  power.  To  pre- 
pare it  Prof.  Procter  gave  the  following  formula.  Slake  4  lbs.  avoird.  of  lime  with 
a  gallon  of  water,  add  it,  in  a  deep  boiler,  to  4  gallons  of  boiling  water,  and  mix 
thoroughly.  To  the  mixture  add  a  pound  (avoird.)  of  phosphorus,  and  continue 
the  boiling,  adding  hot  water  from  time  to  time  to  keep  up  the  measure,  until  the 
combination  is  complete,  and  phosphuretted  hydrogen  is  no  longer  evolved.  It  is 
necessary  that  provision  should  be  made  for  the  escape  of  the  gas,  which  takes  fire 
spontaneously  in  contact  with  the  air.  There  are  formed  in  the  liquid,  phosphate 
and  hypophosphite  of  calcium,  the  phosphorus  having  become  oxidized  at  the  ex- 
pense of  the  water,  the  hydrogen  of  which  has  escaped  in  combination  with  another 

*  Liquor  Caleii  Chloridi  was  officinal  in  Pharm.  1870.  A  eonrenient  method  of  making  this 
preparation  is  to  dissolve  22S  grains  of  fused  chloride  of  calcium  in  1  fluidooDoe  of  distilled  water 
and  filter  if  necessaiy. 
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portion  of  phosphorus,  which  is  therefore  lost.  The  liquid  is  filtered  to  separate 
the  insoluble  phosphate  and  residuary  lime,  then  concentrated,  and  refiltered  to 
separate  the  carbonate  of  calcium  formed  by  the  action  of  the  air  on  a  little  lime 
held  in  solution,  and  lastly  evaporated  till  a  pellicle  appears ;  after  which  the  salt 
may  be  allowed  to  crystallize  by  setting  the  liquid  aside,  or  may  be  obtained  in  the 
granular  form  by  continuing  the  heat,  and  stirring.  The  salt  should  be  introduced 
into  bottles. 

Hypophosphite  of  calcium  is  "  in  colorless  or  white,  six-sided  prisms,  or  thin, 
flexible  scales,  of  a  pearly  lustre,  permanent  in  dry  air,  odorless,  having  a  nauseous, 
bitter  taste  and  a  neutral  reaction.  Soluble  in  6-8  parts  of  water  at  15°  C.  (59°  F.), 
and  in  6  parts  of  boiling  water ;  insoluble  in  alcohol.  When  heated  in  a  dry  test- 
tube,  the  salt  decrepitates,  gives  oif  water,  then  evolves  spontaneously-inflammable 
^hosphoretted  hydrogen,  leaving  a  reddish  residue  which  amounts  to  about  80  per 
cent.  The  aqueous  solution  yields,  with  test-solution  of  oxalate  of  ammonium,  a 
white  precipitate  soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Acidified 
with  hydrochloric  acid  and  added  to  excess  of  test- solution  of  mercuric  chloride,  it 
produces  a  white  precipitate  of  mercurous  chloride,  and,  on  further  addition,  metallic 
mercury  separates. 

"  When  dissolved  in  water,  the  salt  should  leave  no  insoluble  residue  (insoluble 
salts  of  calcium).  The  aqueous  solution  should  yield  no  precipitate  with  test-solu- 
tion of  acetate  of  lead  (soluble  phosphate),  nor,  after  being  acidulated  with  nitric 
acid,  with  test- solution  of  chloride  of  barium  (soluble  sulphate).  On  adding  to  the 
aqueous  solution,  first,  chloride  of  ammonium,  then  test-solution  of  carbonate  of 
ammonium  and  water  of  ammonia  in  slight  excess,  and  gently  warming,  the  filtrate 
separated  from  the  resulting  precipitate  should  not  be  rendered  more  than  faintly 
turbid  by  test  solution  of  phosphate  of  sodium  (limit  of  magnesium)."  If.  S. 

The  solubility  of  hypophosphite  of  calcium  is  increased  by  the  addition  of  hypo- 
phosphorous  acid.  For  a  method  of  purifying  alkaline  hypophosphites,  see  Journ. 
de  Ph.  d'Anvers,  1879,  p.  57  ;  li.  P.,  1879,  p.  142. 

As  the  soluble  salts  of  mercury,  copper,  and  silver  are  reduced  by  the  hypophos- 
phites, they  are  of  course  incompatible  with  it  in  prescriptions.  With  the  hypo- 
phosphite of  calcium,  all  the  soluble  sulphates  and  carbonates  produce  precipitates. 
As  the  hypophosphites  are  insoluble  in  cod-liver  oil,  they  should  be  dissolved  in 
syrup  before  being  added  to  the  oil.   (See  S^rupus  Calcii  ffi/pojihosphitis.) 

Medical  Properties  and  Uses.  The  hypophosphite  of  calcium  has  been  with 
the  other  hypophosphites  strongly  recommended  in  chronic  phthisis,  and  is  still 
much  used  ;  but  the  weight  of  testimony  appears  to  be  opposed  to  the  first  favor- 
able impressions ;  and,  though  some  cases  may  have  seemed  to  be  benefited,  yet 
great  care  must  be  taken  not  to  allow  a  reliance  on  the  hypophosphites  to  interfere 
with  the  use  of  remedies  known  to  be  efiicient,  as  cod-liver  oil,  and  supporting 
measures  generally.  The  remedy  has  also  been  highly  commended  in  scrofulous 
diseases  and  in  cases  of  defective  nutrition  of  the  nerve  centres  ;  but  in  most  of  these 
latter  cases  some  direct  preparation  of  phosphorus  is  probably  superior,  as  it  is  not 
proven  and  not  probable  that  the  hypophosphites  can  yield  up  their  phosphorus  to 
the  nerve  centres.  The  dose  of  either  of  the  hypophosphites  is  from  ten  to  thirty 
grains  (0*65-1  95  Gm.),  three  times  a  day. 

Off.  Prep.  Syrupus  Hypophosphitum. 

CALCII   PHOSPHAS   PR^CIPITATUS.    U.S.     Precipitated  Phos- 
phate of  Calcium. 

Ca3(P04)2;  310.  (CAL'CI-i  phos'phas  PR^E-CIP-I-TA'TUS.)  3CaO,  PO5;  155. 

Calcis  Phosphas,  Br.;  Phosphate  of  Calcium;  Calcaria  Phosphorica,  P.  G.;  Phosphas  Caleicus 
Praecipitatus;  Precipitated  Phosphate  of  Lime;  Phosphate  de  Chaux  h}'drat6,  Fr.;  Phosphor- 
saurer  Kalk,  G. 

A  formula  for  this  preparation  was  given  in  the  U.  S.  Pharmacopoeia  of  1870.* 

*  "  Take  of  Bone,  calcined  to  whitene?s,  and  in  fine  powder,  four  troyotinces  ;  Muriatic  Acid 
eight  troi/ounces  ;  Water  of  Ammonia  twelve  jiuidouncea,  or  a  sufficient  quantity  ;  Distilled  Water 
a  sufficient  quantity.    Macerate  the  Bone  in  the  Acid,  diluted  with  a  pint  of  Distilled  Water,  until 
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"  Take  of  Bone  Ash  four  ounces  [avoirdupois] ;  Hydrochloric  Acid  six  fluid- 
ounces  [Imperial  measure]  ;  Water  tvco  pints  [Imp.  meas.]  ;  Solution  of  Ammonia 
twelve  fluidoiinces,  or  a  sufficiency ;  Distilled  Water  a  sufficiency.  Digest  the  Bone 
Ash  in  the  Hydrochloric  Acid  diluted  with  a  pint  of  Water,  until  it  is  dissolved. 
Filter  the  solution,  if  necessary ;  add  the  remainder  of  the  Water,  and  afterwards 
the  Solution  of  Ammonia,  until  the  mixture  acquires  an  alkaline  reaction  ;  and, 
having  collected  the  precipitate  on  a  calico  filter,  wash  it  with  boiling  Distilled 
Water  as  long  as  the  liquid  which  passes  through  occasions  a  precipitate,  when 
dropped  into  solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  Dry  the 
wa.shed  product  at  a  temperature  not  exceeding  212°."  Br* 

This  preparation,  whatever  opinion  may  be  entertained  of  its  real  powers,  has  been 
very  properly  retained  in  the  U.  S.  Pharmacopoeia,  as  it  is  considerably  used,  and 
is  by  some  much  esteemed.  One  of  its  more  recent  uses  was  to  replace  carbonate 
of  magnesium  in  the  process  for  medicated  waters.  Experience  has  shown,  however, 
that  its  insolubility  is  not  as  great  as  supposed,  and  cotton  has  been  substituted. 

The  hydrochloric  acid  dissolves  the  phosphate  of  calcium  of  the  bones,  and  lets 
it  fall,  on  the  addition  of  ammonia,  in  a  state  of  minute  division.  The  ablution  is 
intended  to  free  it  from  adhering  chloride  of  ammonium.  The  salt  thus  obtained 
is,  for  the  sake  of  distinction,  called  hone  phosphate  of  calcium.  It  is  "  a  light, 
white,  amorphous  powder,  permanent  in"  the  air,  odorless,  tasteless,  and  insoluble 
in  water  or  alcohol.  Wholly  soluble  in  nitric  or  in  hydrochloric  acid  without  effer- 
vescence (abs.  of  carbonate).  At  an  intense  heat  it  is  fusible  without  decomposition. 
A  solution  of  the  salt  in  diluted  nitric  acid,  after  being  mixed  with  an  excess  of 
acetate  of  sodium,  yields  a  white  precipitate  with  test-solution  of  oxalate  of  ammo- 
nium, and  a  lemon  j'ellow  precipitate  with  test-solution  of  ammonio-nitrate  of  silver. 
On  dissolving  1  Gm.  of  the  salt  in  hydrochloric  acid,  and  subsequently  adding  water 
of  ammonia,  the  salt  is  precipitated  unaltered.  The  precipitate  should  yield  nothing 
to  a  boiling  solution  of  potassa  (abs.  of  aluminium),  and,  when  washed  and  dried, 
should  weigh  1  Gm."   l/.  S. 

"  Ten  grains  dissolve  perfectly  and  without  effervescence  in  diluted  hydrochloric 
acid,  and  the  solution  yields  with  ammonia  a  white  precipitate,  insoluble  in  boiling 
solution  of  potash,  and  weighing  ten  grains  when  washed  and  dried."  Br. 

Medical  Uses.  In  the  form  of  burnt  hartshorn,  phosphate  of  calcium  formerly 
enjoyed  a  brief  popularity  in  the  treatment  of  rickets  and  mollities  ossium,  in  which 
its  use  seemed  to  be  indicated  upon  obvious  chemical  grounds.  In  1851,  Benecke 
suggested  that,  as  it  is  essential  in  animals  as  well  as  plants  to  the  formation  of  cells, 
it  might  be  found  useful  in  certain  pathological  states  of  the  sjstem  characterized 
by  defective  nutrition,  such  as  the  scrofulous  affections,  and  from  that  time  its  use 
has  gradually  become  more  frequent,  and,  in  connection  with  other  phosphates,  as 
those  of  iron,  sodium,  and  potassium,  it  has  acquired  no  little  reputation  in  different 
forms  of  scrofula,  mollities  ossium,  rickets,  and  even  chronic  phthisis.  It  is  also 
thought  to  have  proved  useful  by  hastening  the  union  of  fractured  bones ;  and 
M.  Alphonse  Milne-Edwards  is  said  to  have  shown,  by  experiments  upon  dogs  and 
rabbits,  that,  in  these  animals,  the  callus  in  fractured  bones  forms  more  quickly 
under  its  use  than  without  it.  (J/etZ.  Times  and  Gaz.,  May,  1856,  p.  489.)  Though 
insoluble  in  water,  it  is  probably  in  general  dissolved  by  the  gastric  liquids,  in  con- 
sequence of  the  acid  present  in  them  ;  but  it  is  best  administered  in  acid  solution,  and 
is  at  present  very  extensively  used  dissolved  in  lactic  acid  aftd  emulsified  with  cod- 
liver  oil.  The  dose  is  from  ten  to  thirty  grains  (0-65-1-95  Gm.). 
Offi.  Prep.     Syrupus  Calcii  Lactophosphatis.    U.  S. 

it  is  dissolred,  and  filter  the  solution.  Add  another  pint  of  Distilled  Water,  and  then,  gradually, 
Water  of  Ammonia,  until  the  liquid  acquires  an  alkaline  reaction.  Mix  the  precipitate  obtained, 
while  yet  in  the  state  of  magma,  with  twice  its  bulk  of  boiling  Distilled  Water,  and  pour  the  whole 
upon  a  strainer.  Wash  the  precipitate  with  boiling  Distilled  Water  until  the  washings  cease  to  be 
affected  by  a  solution  of  nitrate  of  silver,  acidulated  with  nitric  acid.  Lastly,  dry  the  precipitate 
with  a  gentle  heat."  U.S. 

*  For  an  apparatus  for  preparing  phosphate  of  calcium  on  a  large  scale,  see  J»um.  de  Pharm.^ 
Sept,  1,  1875,  p.  193. 
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CALENDULA.     U.  S.     Calendula.     IMarigold.'] 

(CA-LEN'DU-LA.) 

"  The  fresh,  flowering  herb  of  Calendula  officinalis.  Linne.  {Hat.  Ord.  Com- 
positae.)"    U.  S. 

Fleurs  de  Tous  Ics  mois,  Souci,  Fr.;  Ringclblume,  G. 

Gen.  Ch.  Flower-head  heterogamous,  rayed,  with  the  female  flowers  of  the 
ray  fertile,  in  one  or  two  rows,  the  hermaphrodite  of  the  disk  sterile.  Involucre 
broad,  with  linear,'  acuminate,  subequal,  often  scarious  bracts  in  one  or  two  rows. 
Receptacle  flat,  naked.  Corolla  o^  female  flowers  ligulate,  with  the  lamina  entire  or 
three  dentate.  Hermaphrodite  flowers,  regular,  tubular,  with  an  enlarged  limb 
shortly  five  cut  at  the  apex.  Anthers  sagittate,  with  the  auricles  setaceous-niu- 
cronate  or  caudate.  Style  of  the  hermaphrodite  flower  undivided.  Achcnia  bare ; 
those  of  the  ray  incurved,  2-3  serrate,  heteromorphous  usually  upon  the  back,  or 
everywhere  rauticate ;  tlie  outer  often  elongate,  linear,  sometimes  empty;  tlie  in- 
termediate broader,  often  alate ;  the  interior  shorter,  more  incurved ;  those  of 
the  disk  thin,  smooth,  empty.  (Bentham  &  Hooker,  Genera  Plantarum,  ii.  454.) 

Calendula  officinalis.  L.  The  common  marigold  of  the  gardens  is  too  well  known 
to  need  description,  other  than  that  of  the  Pharmacopoeia. 

Properties.  "Stem  somewhat  angulai*,  rough;  leaves  alternate,  thickish,  hairy, 
spatulate  or  oblanceolate,  slightly  toothed,  the  upper  ones  sessile ;  flower-heads 
nearly  two  inches  (5  cm.)  broad,  the  yellow  strap-shaped  ray-florets  in  one  or  sev- 
eral rows,  fertile,  the  achenes  incurved  and  muricate  ;  odor  slightly  narcotic ;  taste 
bitter  and  saline."  C  S.  The  odor  is  much  stronger  in  the  fresh  than  in  the  dry 
herb,  and,  on  exposure  to  the  sun,  the  yellow  color  fades  into  whitish.  Among  its 
constituents  is  a  peculiar  principle,  called  calcnduliii,  discovered  by  Geiger  most 
abundantly  in  the  flowers,  and  considered  by  Berzelius  as  analogous  to  bassorin, 
though  soluble  in  alcohol.  French  or  African  Marigold,  so  called,  is  very  frequently 
substituted  for  the  officinal  drug.  It  is  the  Tagetes  patula  L.  and  T.  erecta,  Lin., 
both  of  Mexico.  The  flowers  are  readily  distinguished  by  the  scales  of  the  in- 
volucre being  united  to  form  a  tube,  and  by  the  slender,  flattish  achenes  being 
crowned  with  a  few  chaffy  or  awned  scales.  The  broadly  strap-shaped  ray-florets 
are  toothed,  and  light  or  deep  orange  color  sometimes  striped  with  red. 

Medical  Properties  and  Uses.  The  medical  properties  of  this  new  officinal 
are  probably  very  feeble,  if  indeed  they  be  not  altogether  apocryphal.  In  the  days 
of  therapeutic  darkness  the  plant  was  tliought  to  be  antispasmodic,  sudorific,  de- 
obstruent,  and  emmenagogue,  and  was  given  in  low  forms  of  fever,  scrofula,  jaun- 
dice, amenorrhoea,  etc.  Both  the  leaves  and  flowers  were  used  ;  but  the  latter  were 
preferred,  and  were  usually  administered  in  the  recent  state  in  the  form  of  tea.  An 
extract  was  also  prepared,  and  employed  in  cancerous  and  other  ulcers,  sick  stomach, 
etc.  The  tincture  has  been  used  to  a  considerable  extent  as  an  en)brocation  in 
sprains,  bruises,  etc.,  and  probably  is  of  as  much  value  as  simple  alcohol. 

Off.  Frep.  Tiuctura  Calendulse,  U.S. 

CALUMBA.    U.S.     Calumba.     ICohmbo.'] 

(CA-LUM'BA.) 

"  The  root  of  Jateorrhiza  Calumba.  Miers.  (Hat.  Ord.  Menispennacese.)"  U.  S. 
"The  root,  cut  transversely  and  dried,  of  Jateorrhiza  Calumba,  Miers;  Cocculus 
palmatus,  non  D.  C.;   Steph.  and  Church.  Med.  Bot.,  plate  160."  Br. 

Calumbse  Badix,  Br.;  Radix  Colombo,  P.  G.;  Radix  Columbo;  Colomba,  TJ.S.  1850;  Colombo, 
Fi\;  Columbowurzel,  G.;  Coluinba,  /«./ Raiz  de  Coluinbo,  Sp.;  Kalumbo,  Port.;  Calumb,  Mozam- 
hi(iue. 

The  columbo  plant  was  long  but  imperfectly  known.  Flowering  specimens  of  a 
plant  gathered  by  Commcrson,  about  the  year  1770,  in  the  garden  of  M.  Poivre  in 
the  Isle  of  France,  and  sent  to  Europe  with  that  botanist's  collection,  were  exam- 
ined by  Lamarck,  and  described  under  the  name  of  Menispermum  palmatum.  But 
its  original  locality  was  unknown,  and  it  was  only  conjectured  to  be  the  source  of 
columbo.  In  the  year  1805,  M.  Forten,  while  engaged  in  purchasing  the  drug  in 
Mozambique,  obtained  possession  of  a  living  offset  of  the  root,  which,  being  taken 
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to  Madras,  and  planted  in  the  garden  of  Dr.  Anderson,  produced  a  male  plant,  which 
was  figured  and  described  by  Dr.  Berry.  From  the  drawing  thus  made,  the  plant 
was  referred  to  the  natural  family  of  the  Meni.spermaceae  ;  but,  as  the  female  flowers 
were  wanting,  some  difficulty  was  experienced  in  fixing  its  precise  botanical  posi- 
tion. De  CatidoUe,  who  probably  had  the  opportunity  of  examining  Commerson's 
specimens,  gave  its  generic  and  specific  character ;  but  confessed  that  he  was  not 
acquainted  with  the  structure  of  the  female  flower  and  fruit.  This  desideratum, 
however,  was  supplied  by  ample  drawings  sent  to  England  by  Mr.  Telfair,  of  Mau- 
ritius, made  from  plants  which  were  propagated  from  roots  obtained  by  Captain 
Owen  in  1825,  while  prosecuting  his  survey  of  the  eastern  coast  of  Africa.  The 
plant  was  first  placed  in  the  genus  Cocculus,  which  was  separated  by  De  Candollc 
from  Menispermum.  Subsequently,  Mr.  J.  Miers  established  a  new  genus,  which 
has  been  received  by  botanists,  giving  to  it  the  name  of  Jateorrhiza.  M.  Miers  al-o 
separated  his  plant  specifically  from  C.  palma/mot'  De  Candolie,  describing  it  under 
the  name  of  Jateorrhiza  Calumba.  This  species  is  now  recognized  by  both  the 
U.  S.  and  Br.  Piiarmacopa>ias.  But  the  very  careful  researches  of  Mr.  Hanbury 
(^Pharmacographia,  2d  ed.,  p.  23)  have  led  him  to  consider  the  specific  ditter- 
enees  as  unimportant  and  inconstant.  These  differences  arc  that  in  J.  palmata 
"  the  lobes  at  the  base  of  the  leaf  overlap,  and  the  male  inflorescence  is  nearly  gla- 
brous ;  while  in  J.  Calumba  the  basal  lobes  are  rounded,  but  do  not  overlap,  and 
the  male  inflorescence  is  setose-hispid."  The  plants  are  probably  only  varieties  of 
one  species,  and  it  is  almost  certain  that  columbo  is  derived  from  each  of  them. 

Gen.  Ch.  Sepals  6,  in  two  rows,  somewhat  unequal,  thin.  Petals  6,  shorter 
than  the  sepals.  Male  flowers :  Stamens  6,  free,  with  the  apex  recurved-clavatc. 
Anthers  unilocular  with  the  apex  extrorse,  dehiscent  by  a  transverse  cleft.  Female 
flowers :  Carpels  3,  with  lacerate,  reflex  stigmata.  Drupe  ovoid  with  a  subter- 
minal  cicatrix  of  the  style.  Putanien  somewhat  concave  in  its  inner  face.  Seed 
meniscoid ;  albumen  fleshy,  ruminate ;  embryo  somewhat  curved.  Cotyledons 
laterally  bivaricate."     (Bentham  and  Hooker,  Genera  Plantariim,  i.  34.) 

"The  plants  of  this  genus,  natives  of  intertropical  Africa,  are  all  climbers,  distin- 
guished by  a  very  peculiar  habit,  having  very  large  deeply-lobed  leaves,  upon  very 
long  petioles,  and  clothed  with  long  strigose  hairs ;  their  inflorescence  is  in  long 
slender  racemes :  the  fruit  is  a  drupe  containing  a  putamon  covered  with  a  dense 
hairy  coating  imbedded  in  the  fleshy  mesoderm."  (Ann.  Mag.  Nat.  Hist.,  Feb.  18G4.) 

Cocadus  palmatus.  De  Cand.  Syst.  Veg.  i.  523  ;  ^Voodv.  Med.  Bot.  3d  ed.,  v. 
21;  Hooker,  Curtis  s  Bot.  Mag.,  Nos.  2970,  2971.  Jateorrhiza  palmata.  Miers, 
Annals  and  Mag.  of  Nat.  Hist.,  Feb.  1864,  p.  183.  B.  <£•  T.  13.  This  is  a 
climbing  plant,  with  a  perennial  root,  consisting  of  several  fasciculated,  fusiform, 
somewhat  curved,  and  descending  tubers,  as  thick  as  an  infant's  arm.  The  stems, 
of  which  one  or  two  proceed  from  the  same  root,  are  twining,  simple  in  the  male 
plant,  branched  in  the  female,  round,  hairy,  and  about  as  thick  as  the  little  finger. 
The  leaves,  which  stand  on  rounded,  glandular  hairy  footstalks,  are  alternate,  dis- 
tant, cordate,  with  three,  five,  or  seven  entire,  acuminate,  wavy,  somewhat  hairy 
lobes,  and  as  many  nerves,  each  running  into  one  of  the  lobes.  The  flowers  are 
small  and  inconspicuous,  and  arranged  in  solitary  axillary  racemes,  which,  in  the 
male  plant,  are  compound,  in  the  female,  simple,  and  in  both,  shorter  than  the  leaves. 

Jateorrhiza  Calumba.  Miers.  Br.  Pharm. —  Cocculus  palmatus.  Wallich,  non  De 
Cand. — Menisperviuvi  Columba.  Koxb.  Flor.  Ind.  This  species  is  characterized 
by  "  rounded,  angularly  striate,  roughly  pilose  branches  ;  broadly  orbicular,  sinuously 
lobea  leaves,  with  rounded  sinuses ;  the  lobes  being  5  in  number,  broadly  ovate, 
acute,  mucronately  acuminate ;  the  basal  deeply  divaricate  and  hence  broadly  cor- 
date ;  7  to  9  nerved,  opaque  above,  on  both  sides  furnished  with  short,  adpressed, 
somewhat  curved,  reddish  hairs,  beneath,  pale,  strongly  reticulate  with  prominent 
nerves  and  veins ;  the  petiole  somewhat  slender,  striate,  tortuous,  and  roughly 
glandular ;  the  racemes  axillary,  solitary  or  many ;  the  rachis  greatly  elongated, 
striate,  bristly,  with  elongated,  smooth,  divaricate,  almost  capillary,  subflexuous,  few- 
flowered  branches;  the  flowers  sessile,  and  almost  without  bracts."  {Miers.} 

Both  of   these  so-called  species  are  natives  of   Mozambique,  on  the   south' 
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eastern  coast  of  Africa,  where  they  grow  wild  in  great  abundance  in  the  thick 
forests  extending  from  the  sea  many  miles  into  tlie  interior.  They  are  not  cul- 
tivated. The  root  is  dug  up  in  March,  when  dry  weather  prevails.  From  the 
base  of  the  root  numerous  fusiform  offsets  proceed,  less  fibrous  and  woody  than  the 
parent  stock.  These  offsets  are  separated  and  cut  into  transverse  slices,  which  are 
dried  in  the  shade.     The  old  root  is  rejected. 

Columbo  is  a  staple  export  of  the  Portuguese  from  their  dominions  in  the  south- 
east of  Africa.  It  is  taken  to  India,  and  thence  distributed.  It  was  formerly  sup- 
posed to  be  a  product  of  Ceylon,  and  to  have  derived  its  name  from  Colombo,  a  city 
of  that  island,  from  which  it  was  thought  to  be  exported.  It  is  possible  that,  when 
the  Portuguese  were  in  possession  of  Ceylon,  Colombo  may  have  been  the  entrepot 
for  the  drug  brought  from  Africa,  and  thus  have  given  origin  to  its  name.  Some, 
however,  consider  a  more  probable  derivation  to  be  from  the  word  calumb,  which  is 
said  to  be  the  Mozambique  name  fur  tlie  root.  Dr.  Christison  has  been  misinformed 
in  relation  to  the  cultivation  of  the  true  columbo  plant  in  this  country.  (^Dispensa- 
tory, Am.  ed.,  p.  304.) 

Properties.  "  In  nearly  circular  disks,  one  and  one-fifth  to  two  and  two-fifths 
inches  (3  to  6  cm.)  in  diameter,  yellowish  gray,  depressed  in  tlie  centre,  with 
two  or  three  interrupted  circles  of  projecting  wood-buudles,  distinctly  radiate  in 
the  outer  portion  ;  fracture  short,  mealy ;  odor  slight ;  taste  mucilaginous,  slightly 
aromatic,  persistently  bitter."  U.  S.  Along  with  the  disks  are  sometimes  a  few 
cylindrical  pieces  an  inch  or  two  in  length.  The  cortical  portion  is  thick,  of  a 
bright  yellow,  slightly  greenish  color  internally,  but  covered  with  a  brownish, 
wrinkled  epidermis.  The  interior  or  medullary  portion,  which  is  readily  dis- 
tinguishable from  the  cortical,  is  light,  spongy,  yellowish,  usually  more  or  less 
shrunk,  so  that  the  pieces  are  thinnest  in  the  centre;  and  is  often  marked  with  con- 
centric circles  and  radiating  lines.  Those  pieces  are  to  be  preferred  which  have  the 
brightest  color,  are  most  compact  and  uniform,  and  least  worm-eaten.  The  odor  of 
columbo  is  slightly  aromatic.  The  taste  is  very  bitter,  that  of  the  cortical  much 
more  so  than  that  of  the  central  portion,  which  is  somewhat  mucilaginous.  The 
root  is  easily  pulverized.  The  powder  is  greenish,  becoming  browner  with  age,  and 
deepening  when  moistened.  As  it  attracts  moisture  from  the  air,  and  is  apt  to 
undergo  decomposition,  it  should  be  prepared  in  small  quantities. 

M.  Pianche  analyzed  columbo  in  1811,  and  found  it  to  contain  a  nitrogenous  sub- 
stance, probably  albumen,  in  large  quantity,  a  bitter  yellow  substance  not  precipi- 
tated by  metallic  salts,  and  one-third  of  its  weight  of  starch.  He  obtained  also  a 
small  proportion  of  volatile  oil,  salts  of  lime  and  potassa,  oxide  of  iron,  and  silica. 
Wittstock,  of  Berlin,  afterwards  isolated  a  principle,  which  he  called  colomhin.  This 
crystallizes  in  beautiful  transparent  quadrilateral  prisms  of  the  formula  C^jH^jOp  is 
without  smell,  and  is  extremely  bitter.  It  is  but  very  slightly  soluble  in  water, 
alcohol,  or  ether,  at  ordinary  temperatures,  and  yet  imparts  to  these  fluids  a  strongly 
bitter  taste.  It  is  more  soluble  in  boiling  alcohol,  which  deposits  it  upon  cooling. 
The  best  solvent  is  dilute  acetic  acid.  It  is  taken  up  by  alkaline  solutions,  from 
which  it  is  precipitated  by  acids.  It  has  neither  acid  nor  alkaline  properties,  and 
its  alcoholic  and  acetic  solutions  are  not  affected  by  the  metallic  salts,  or  the  infu- 
'sion  of  galls.  It  is  obtained  by  exhausting  columbo  by  means  of  alcohol  of  the 
sp.  gr.  0  835,  distilling  off  three-quarters  of  the  alcohol,  allowing  the  residue  to 
stand  for  some  days  till  crystals  are  deposited,  and  lastly  treating  these  crystals  with 
alcohol  and  animal  charcoal.  The  mother-waters  still  contain  a  considerable  quan- 
tity of  colomhin,  which  may  be  'separated  by  evaporating  with  coarsely  powdered 
glass  to  dryness,  exhausting  the  residue  with  ether,  distilling  off  the  ether,  treating 
the  residue  with  boiling  acetic  acid,  and  evaporating  the  solution  to  crystallization. 

From  the  researches  of  Dr.  Biideker  it  appears  that  another  bitter  principle 
exists  in  columbo,  which  corresponds  in  composition  and  chemical  relations  with 
berberine,  the  active  principle  of  Berberis  vulgaris,  and  is  assumed  to  be  identical 
with  that  substance.  It  was  obtained  by  exhausting  columbo  with  alcohol  of  0-889, 
distilling  off  the  alcohol,  allowing  the  residual  liquor  to  stand  for  three  days  so  as 
to  deposit  the  columbin,  evaporating  the  supernatant  liquid  together  with  the  aque- 
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ous  washings  of  the  colombin  to  dryness,  exhausting  the  residue  with  boiling  alcohol 
of  0863,  treating  the  solution  thus  obtained  as  the  former  one,  submitting  the 
residue  to  the  action  of  the  boiling  water,  filtering  and  adding  hydrochloric  acid, 
collecting  the  precipitate  thus  formed  on  a  filter,  drying  it  with  bibulous  paper,  and 
finally,  in  order  to  separate  adhering  acid,  dissolving  it  in  alcohol,  and  precipitating 
with  ether.  The  result  was  an  imperfectly  crystalline,  bright  yellow  powder,  of  a 
disagreeable,  bitter  taste,  supposed  to  be  berbtrine  hydrochlorate.  It  is  stated 
that  berberine  is  present  in  columbo  in  much  larger  proportion  than  columbin,  and 
being  freely  soluble  in  hot  water  and  alcohol,  while  columbin  is  but  slightly  so,  is 
probably  more  largely  extracted  in  the  ordinary  liquid  preparations  of  the  root. 
(J..  J.  P.,  XX.  322.)  A  third  constituent,  columbic  acid,  was  also  discovered  by 
Budeker.  It  is  yellow,  amorphous,  nearly  insoluble  in  cold  water,  but  dissolving 
in  alcohol  and  in  alkaline  solutions.  It  tastes  somewhat  less  bitter  than  columbin. 
Bodeker  surmises  that  it  may  exist  in  combination  with  the  berberine,  and  has 
pointed  out  a  connection  between  the  three  bitter  principles  of  columbo.  If  we 
suppose  a  molecule  of  ammonia,  NHj,  to  be  added  to  two  molecules  of  columbin, 
CjjHjjO.,  the  complex  molecule  thence  resulting  will  contain  the  elements  of  ber- 
berine, Cj^Hj.NO^,  columbic  acid,  C^H^O.,  and  water,  3HjO.  (^Pharmacographia, 
p.  25.) 

There  can  be  little  doubt  that  both  columbin  and  berberine  contribute  to  the 
remedial  effects  of  columbo.  The  virtues  of  the  root  are  extracted  by  boiling  water 
and  by  alcohol.  Precipitates  are  produced  with  the  infu.sion  and  tincture  by  infu- 
sion of  galls,  and  solutions  of  acetate  and  subacetate  of  lead  ;  but  the  bitterness  is 
not  affected. 

Adulterations.  It  is  said  that  the  root  of  tcTiite  bryony,  tinged  yellow  with 
the  tincture  of  columbo,  has  sometimes  been  fraudulently  substituted  i'or  the  gen- 
uine root ;  but  the  adulteration  is  too  gross  to  deceive  those  acquainted  with  the 
characters  of  either  of  these  drugs.  American  columbo,  which  is  the  root  of  Fra- 
sera  Walteri,  is  said  to  have  been  sold  in  some  parts  of  Europe  for  the  genuine. 
Independently  of  the  sensible  differences  between  the  two  roots  (see  Frasera),  M. 
Stolze,  of  Halle,  states  that,  while  the  tincture  of  columbo  remains  unaffected  by  the 
sulphate  or  sesquichloride  of  iron,  and  gives  a  dirty-gray  precipitate  with  tincture 
of  galls,  the  tincture  of  frasera  acquires  a  dark  green  color  with  the  former  reagent, 
and  is  not  affected  by  the  latter.  {Duncan.)  Under  the  name  of  columbo  wood, 
or  false  columbo,  the  wood  of  Coscinium  fenestratum,  a  plant  of  the  family  of 
Menispermaceje,  growing  in  Ceylon,  has  been  imported  into  England,  and  offered 
for  sale  in  the  drug  market.   {P.J.  Tr.,x.  321,  and  xii.  185.) 

Medical  Properties  and  Uses.  Columbo  is  among  the  most  useful  of  the 
mild  tonics.  ^Vithuut  astringency,  with  very  little  stimulating  power,  and  gen- 
erally acceptable  to  the  stomach,  it  answers  admirably  as  a  remedy  in  simple  dys- 
pepsia, and  in  the  debility  of  convalescence,  especially  when  the  alimentary  canal 
is  left  enfeebled.  Hence,  it  is  often  prescribed  in  the  declining  stages  of  remittent 
fever,  dysentery,  diarrhoea,  cholera  morbus,  and  cholera  infantum.  The  absence 
of  irritating  properties  renders  it  also  an  appropriate  tonic  in  the  hectic  fever  of 
phthisis,  and  kindred  affections.  It  has  been  highly  recommended  in  vomiting, 
unconnected  with  inflammation  of  the  stomach,  as  in  the  sickness  of  pregnant 
women.  It  is  frequently  administered  in  combination  with  other  tonics,  aromatics, 
mild  cathartics,  and  antacids.  A  favorite  remedy  of  Dr.  Geo.  B.  Wood  for  the 
permanent  cure  of  a  disposition  to  the  accumulation  of  flatus  in  the  bowels,  was 
an  infusion  made  with  half  an  ounce  of  columbo,  half  an  ounce  of  ginger,  a  drachm 
of  senna,  and  a  pint  of  boiling  water,  and  given  in  the  dose  of  a  wineglassful  three 
times  a  day.  Columbo  is  much  used  by  the  natives  of  Mozambique  in  dysentery  and 
other  diseases.  {Berry.)  It  was  first  introduced  to  the  notice  of  the  profession 
in  Europe  by  Francois  Redi,  in  the  year  16S5.  It  is  mo.st  commonly  prescribed 
in  the  state  of  infusion.  (See  Infusum  Calumbse.)  The  dose  of  the  powder  is 
from  ten  to  thirty  grains  (0-65— 1  95  Gm.),  and  may  be  repeated  three  or  four 
times  a  day.  It  is  frequently  combined  with  powdered  ginger,  subcarbonate  of 
iron,  and  rhubarb.  ' 
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Off.  Prep.  Extractum  Calumbge,  Br.;  Extract.  Calumbge  Fluidum,  U.  S.;  Infu- 
sum  Calumbse ;  Mistura  Ferri  Aromatica,  Br.;  Tinctura  Calumbae. 

CALX.  U.  S.,  Br.     Lime. 

CaO;56.  (calx.)  Ca,  0;28, 

"  An  alkaline  earth,  C&O,  with  some  impurities,  obtained  by  calcining  chalk  or 
limestone  so  as  to  expel  carbonic  acid."  Br. 

Calcaria  Usta,  P.G.;  Calcaiia,  Calx  Viva,  Calx  XJsta,  Oxydum  Calcicnm ;  Burned  Lirae;  Quick- 
lime; Chaux,  Chaux  vive,  Fr.;   Kalk,  Gel)rannter  Kalk,  G.;  Calce,  It.;  Calviva,  Sp. 

Lime,  which  is  ranked  among  the  alkaline  earths,  is  a  very  important  pharma- 
ceutical agent,  and  forms  the  principal  ingredient  in  several  standard  preparations. 
It  is  a  very  abundant  natural  production.  It  is  never  found  pure,  but  mostly  com- 
bined with  acids ;  as  with  carbonic  acid  in  chalk,  marble,  calcareous  spar,  limestone, 
and  shells ;  with  sulphuric  acid  in  the  diflFerent  kinds  of  gypsum,  with  phosphoric 
acid  in  the  bones  of  animals ;  and  with  silica  in  a  great  variety  of  minerals. 

Preparation.  Lime  is  prepared  by  calcining,  by  a  strong  heat,  some  form  of  the 
native  carbonate.  The  carbonic  acid  is  thus  expelled,  and  the  lirae  remains.  When 
the  lime  is  intended  for  nice  chemical  operations,  it  should  be  obtained  from 
pure  white  marble  or  oyster  shells.  For  the  purpose  of  the  arts  it  is  procured  from 
common  limestone,  by  calcining  it  in  kilns  of  peculiar  construction.  When  ob- 
tained in  this  way  it  is  generally  impure,  being  of  a  grayish  color,  and  containing 
alumina,  silica,  sesquioxide  of  iron,  and  occasionally  a  little  magnesia  and  oxide  of 
manganese. 

The  officinal  lime  of  the  United  States  and  British  Pharmacopoeias  is  the  lirae  of 
commerce,  and  therefore  impure.  It  may  be  obtained  purer  by  exposing  pure  white 
marble,  broken  into  small  fragments,  in  a  covered  crucible,  to  a  full  red  heat  for  three 
hours,  or  till  the  residuum,  when  slaked  and  suspended  in  water,  no  longer  eflFervesces 
on  the  addition  of  hydrochloric  acid. 

Properties.  Lime  is  in  "  hard,  white  or  grayish  white  masses,  gradually  attracting 
moisture  and  carbonic  acid  gas  on  exposure  to  air  and  falling  to  a  white  powder, 
odorless,  having  a  sharp,  caustic  taste  and  an  alkaline  reaction.  Soluble  in  750  parts 
of  water  at  15°  C.  (59°  F.)  and  in  1300  parts  of  boiling  water  ;  insoluble  in  alcohol. 
When  heated  to  a  white  heat,  lime  is  neither  fused  nor  altered.  Brought  in  con- 
tact with  about  half  its  weight  of  water,  it  absorbs  the  latter,  becomes  heated  and 
is  gradually  converted  into  a  white  powder  (slaked  lime).  Lirae  mixed  with  water 
to  a  thin  milk,  should  be  dissolved  by  nitric  acid  with  but  little  effervescence  (limit 
of  carbonate),  and  without  leaving  more  than  a  slight  residue  of  insoluble  matter. 
Lime  should  be  preserved  in  well-closed  vessels,  in  a  dry  place.  Distilled  water 
agitated  with  slaked  lime  should  give  the  reactions  mentioned  under  Liquor  Cal- 
cis."    U.S. 

Lime  is  the  oxide  of  calcium,  and  consists  of  one  atom  of  calcium  40,  and  one  of 
oxygen  16.  Its  sp.  gr.  is  3'08,  whilst  the  hydrate  has  the  sp.  gr.  2-078.  (Filhol.') 
Its  solubility  in  water  is  greatly  increased  by  the  addition  of  sugar  or  glycerin.  (See 
S^rapus  Calcis.)  It  is  distinguished  from  the  other  alkaline  earths  by  forming  a 
very  deliquescent  salt  (chloride  of  calcium)  by  reaction  with  hydrochloric  acid,  and 
a  sparingly  soluble  one  with  sulphuric  acid.  All  acids,  acidulous,  ammoniacal,  and 
metallic  salts,  borates,  alkaline  carbonates,  and  astringent  vegetable  infusions  are 
incompatible  with  it. 

Medical  Properties.  Lime  .acts  externally  as  an  escharotic,  and  was  formerly' 
applied  to  ill-conditioned  ulcers.  The  lime  ointment  of  Spender  is  made  by  incorpo- 
.rating  four  parts  of  washed  slaked  lime  with  one  part  of  fresh  lard  and  three  parts 
of  olive  oil,  previously  warmed  together.  Mixed  with  potassa,  lime  forms  an  offi- 
cinal caustic.  (See  Potassa  cum  Odce.')  As  an  internal  remedy,  it  is  always  admin- 
istered in  solution.   (See  Liquor  Calcis.') 

Pharm.  Uses.     Liquor  Potassae,  U.  S.;  Liquor  Sodge,  U.  S. 
Off.  Prep.    Calcis  Hydras,  Br.;  Liquor  Calcis,  U.  S.;  Potassa  cum  Calce,  U.  S.; 
Syrupus  Calcis,  U.  S. 
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CALX  CHLORATA.  U.  S.,  Br.     Chlorinated  Lime. 

(CALX  CHLO-RA'TA.) 

Calx  Chlorinata,  Pharm.  1870.  Chloride  of  Lime.  "  A  compound  re- 
sulting from  the  action  of  Chlorine  upon  Hydrate  of  Calcium,  and  containing  at 
least  U5  per  cent,  of  available  Chlorine."  U.  S.  "  A  product  obtained  by  exposing 
slaked  lime  to  the  action  of  chlorine  gas  so  long  as  the  latter  is  absorbed."  Br. 

"  Chloride  of  Lime  should  be  preserved  in  well-closed  vessels,  in  a  cool  and  dry 
place."  L^.S. 

Hypochlorite  of  Lime  or  Calcium,  Oxymuriate  of  Lime  or  Calcium,  Bleaching  Powder;  Cal- 
caria  Chlorata,  P.G.;  Chloris  Calcicus,  Chloruretum  Caleis.  Calcis  Chloridum,  Caicii  Hypochloris, 
Lat.;  Chlorure  de  Chaux,  Poudre  de  Tennant  ou  de  Knox,  Fr.;  Chlorkalk,  Bleichkalk,  G.; 
Cloruro  di  Calce,  It. 

This  compound  was  originally  prepared  and  brought  into  notice  as  a  bleaching 
agent,  in  1798,  by  Tennant,  of  Glasgow.  Subsequently  it  was  found  to  have  valu- 
able properties  as  a  medicine  and  disinfectant ;  and,  accordingly,  it  has  been  intro- 
duced into  the  United  States  and  British  Pharmacopoeias. 

The  following  is  an  outline  of  the  process  for  preparing  chlorinated  lime  on  the 
large  scale.  A  rectangular  chamber  is  constructed,  generally  of  silicious  sand- 
stone, the  joints  being  secured  by  a  cement  of  pitch,  rosin,  and  dry  gypsum.  At 
one  end  it  is  furnished  with  an  air-tight  door,  and  on  each  side  with  a  glass  window, 
to  enable  the  operator  to  inspect  the  process  during  its  progress.  The  slaked  or 
hydrated  lime  is  sifted,  and  placed  on  wooden  trays  eight  or  ten  feet  long,  two  broad, 
and  one  inch  deep.  These  are  piled  within  the  chamber  to  a  height  of  five  or  six 
feet  on  cross-bars,  by  which  they  are  kept  about  an  inch  asunder,  in  order  to  favor 
the  circulation  of  the  gas  over  the  linie.  The  chlorine  is  generated  in  a  leaden  ves- 
sel nearly  spherical,  the  lower  portion  of  which  is  surrounded  with  an  iron  case, 
leaving  an  interstice  two  inches  wide,  intended  to  receive  the  steam  for  the  purpose 
of  producing  the  requisite  heat.  In  the  leaden  vessel  are  five  apertures.  The  first 
is  in  the  centre  of  the  top,  and  receives  a  tube  which  descends  nearly  to  the  bottom, 
and  through  which  a  vertical  stirrer  passes,  intended  to  mix  the  materials,  and  fur- 
nished, at  the  lower  end,  with  horizontal  cross-bars  of  iron,  or  of  wood  sheathed  with 
lead.  The  second  is  for  the  introduction  of  the  common  salt  and  manganese.  The 
third  admits  a  siphon-shaped  funnel,  through  which  the  sulphuric  acid  is  introduced. 
The  fourth  is  connected  with  a  pipe  to  lead  oif  the  chlorine.  The  fifth,  which  is  near 
the  bottom,  receives  a  discharge-pipe,  passing  through  the  iron  case,  and  intended 
for  drawing  off  the  residuum  of  the  operation.  The  pipe  leading  off  the  chlorine 
terminates,  under  water,  in  a  leaden  chest  or  cylinder,  where  the  gas  is  washed  from 
hydrochloric  acid.  From  this  intermediate  vessel  the  chlorine  finally  passes,  by 
means  of  a  pretty  large  leaden  pipe,  through  the  ceiling  of  the  chamber  containing 
the  lime.  The  process  of  impregnation  generally  lasts  four  days,  this  time  being 
necessary  to  form  a  good  bleaching  powder.  If  it  be  hastened,  heat  will  be  gener- 
ated, which  will  favor  the  production  of  chloride  of  calcium,  with  a  proportional 
diminution  of  chloride  of  lime. 

The  proportions  of  the  materials  generally  adopted  are  10  cwt.  of  common  salt, 
mixed  with  from  10  to  1-1  cwt.  of  manganese  dioxide:  to  which  are  added,  in  sue- 
cessive  portions,  from  12  to  1-1  cwt.  of  strong  sulphuric  acid,  diluted  before  being 
used  until  its  sp.  gr.  is  about  1-65.  which  is  accomplished  by  adding  about  one-third 
of  its  weight  of  water.  In  factories  in  which  sulphuric  acid  is  also  made,  the  acid 
intended  for  this  process  is  brought  to  the  sp.  gr.  1-65  only,  whereby  the  expense 
of  further  concentration  is  saved. 

Properties.  Chlorinated  lime  is  "  a  white  or  grayish  white,  dry,  or  but  slightly 
damp  powder,  or  friable  lumps,  becoming  moist  and  gradually  decomposing  on  ex- 
posure to  air,  having  a  feeble,  chlorine-like  odor,  and  a  disagreeable,  saline  taste.  It 
is  partially  soluble  in  water  and  in  alcohol.  On  dissolving  Chlorinated  Lime  in 
diluted  hydrochloric  acid,  chlorine  gas  is  given  off,  and  there  should  not  remain  more 
than  a  trifling  amount  of  insoluble  matter.  Its  solution  in  diluted  acetic  acid  yields, 
with  test-solution  of  oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydro- 
chloric acid.     The  aqueous  solution  quickly  destroys  the  color  of  a  dilute  solution 
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of  litmus  or  of  indigo."  U.  S.  When  perfectly  saturated  with  chlorine  it  dissolves 
almost  entirely  in  water.  When  exposed  to  heat,  it  gives  off  oxygen,  and  some 
chlorine,  and  is  converted  into  chloride  of  calcium.  It  is  incompatible  with  the 
mineral  acids,  carbonic  acids,  and  the  alkaline  carbonates.  The  acids  evolve  chlorine 
copiously,  and  the  alkaline  carbonates  cause  a  precipitate  of  carbonate  of  calcium. 
(See  Liquor  Sodse,  Chlorinatst^f- 

Chlorinated  lime  is  an  oxidizing  agent,  the  oxygen  being  derived  from  water,  the 
hydrogen  of  which  unites  with  the  chlorine  to  form  hydrochloric  acid.  It  has  a 
powerful  action  on  organic  matter,  converting  sugar,  starch,  cotton,  linen,  and  similar 
substances  into  formic  acid,  which  unites  with  the  lime.  (  W.  Bastlck.')  It  also  acts 
energetically  on  the  volatile  oils,  including  oil  of  turpentine,  producing  chloroform. 
(J.  Chuutart,  Journ.  de  Pharm.,  Mars,  1855.) 

Composition.  The  composition  of  bleaching  powder  is  represented  by  the  for- 
mula CaOCI.^,  and  it  was  formerly  supposed  to  be  a  direct  compound  of  lime  with 
chlorine.  This  view,  however,  is  not  consistent  with  its  reactions,  for  when  dis- 
tilled with  dilute  nitric  acid  it  readily  yields  a  distillate  of  aqueous  hypochlorous 
acid,  and  when  treated  with  water  it  is  resolved  into  chloride  and  hypochlorite  of 
calcium,  the  latter  of  which  may  be  separated  in  crystals  by  exposing  the  filtered 
solution  to  a  freezing  mixture,  or  by  evaporating  it  in  a  vacuum  over  oil  of  vitriol, 
and  leaving  the  dense  frozen  mass  to  thaw  upon  a  filter.  A  solution  of  calcium 
chloride  mixed  with  hypochlorite  then  passes  through,  and  feathery  crystals  remain 
on  the  filter,  very  unstable,  but  consisting,  when  recently  prepared,  of  hydrated  cal- 
cium hypochlorite,  Ca(OCl)24H^O.  These  results  seem  at  first  sight  to  show  that 
the  bleaching  powder  is  a  mixture  of  chloride  and  hypochlorite  of  calcium,  formed 
according  to  the  equation  2CaO  -|-  Cl^  =  CaCI^  -|-  Ca(C10}2 ;  but  if  this  were  its 
true  constitution,  the  powder  when  digested  with  alcohol  ought  to  yield  a  solution 
of  calcium  chloride  containing  half  the  chlorine  of  the  original  compound,  which 
is  not  the  case.     Its  constitution  is,  therefore,  better  represented  by  the  formula 

f  CI 
Ca  <  ^p],  suggested  by  Dr.  Odling,  this  molecule  being  decomposed  by  water  into 

chloride  and  hypochlorite  in  the  manner  just  explained,  and  yielding  with  dilute 
nitric  acid  or  sulphuric  acid  a  distillate  containing  hydrochloric  and  hypochlorous 
acids,  CaClCOCl)  +  2HN03  =  Ca(N03),+  HCl  +  HClO.  (Fowm,  12th  ed.,  p. 
337.) 

These  results  have  also  been  confirmed  recently  by  Lunge  {A.  J.  P.,  Dec.  1S81, 
p.  608.) 

Impurities  and  Tests.  Chlorinated  lime  may  contain  a  great  excess  of  lime, 
from  imperfect  impregnation  with  the  gas.  This  defect  will  be  shown  by  the  large 
proportion  insoluble  in  water.  If  it  contain  much  chloride  of  calcium,  it  will  be 
quite  moist,  which  is  always  a  sign  of  inferior  quality.  When  long  and  insecurely 
kept,  it  deteriorates  from  the  gradual  formation  of  chloride  of  calcium  and  carbo- 
nate of  calcium.  Several  methods  have  been  proposed  for  determining  its  bleach- 
ing power,  which  depends  solely  on  the  proportion  of  loosely  combined  chlorine. 
Walter  proposed  to  add  a  solution  of  the  bleaching  powder  to  a  standard  solution 

*  Chlorinated  lime  is  constantly  becoming  weaker  on  exposure,  giving  off  chlorine  or  hypochlo- 
rous acid,  probably  through  the  influence  of  the  atmospheric  carbonic  acid,  which  sets  them  free 
by  combining  with  the  lime.  But  it  would  seem  that,  even  when  closely  confined,  it  sometimes  at 
least  gives  otf  gaseous  matter,  as  we  have  an  account  of  a  well-stopped  bottle  containing  it  having 
been  broken  by  a  violent  explosion,  without  any  peculiar  exjjosure  to  Ireat.  (See  A.  J.  P.,  1861,  p. 
72.)  M.  Barreswil  has  found  that  the  subjection  of  chlorinated  lime  to  strong  pressure  greatly 
diminishes  the  tendency  to  decomposition.  It  is  rendered  in  this  way  as  hard  as  a  stone,  and  may 
be  kept  long  without  undergoing  change.  [Chem.  News,  No.  58,  p.  33.) 

Under  the  following  conditions,  it  is  stated  by  C.  Schrader  that  good  chlorinated  lime  may  be 
prepared  which  will  long  retain  its  strength.  1.  The  lime  used  must  be  free  from  iron  and  alumina; 
but  the  hydrate  may  contain  from  6  to  12  per  cent,  of  moisture  without  injury.  2.  The  chlorine 
must  be  brought  slowly  in  contact  with  the  hydr.ate.  3.  When  the  hydrate  of  lime  is  oversaturated 
with  chlorine,  decomposition  speedily  ensues.  Hence  the  hydrate  and  the  hydrochloric  acid  em- 
ployed must  be  in  due  proportion,  to  be  determined  by  practice.  4.  To  insure  complete  saturation, 
there  should  be  free  chlorine  in  the  apparatus  at  the  close  of  the  process.  By  attending  to  these 
precautions,  it  is  said  that  a  product  may  be  obtained,  with  from  33  to  35  ])er  cent,  of  chlorine,  and 
losing  its  strength  only  at  the  rate  of  3  or  4  per  cent,  a  year.  {Ibid.,  1863,  p.  78.) 
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of  sulphate  of  indigo,  in  order  to  ascertain  its  decolorizing  power ;  but  the  objec- 
tion to  this  test  is  that  the  indigo  of  commerce  is  very  variable  in  its  amount  of 
colorius  matter.  Dalton  recommended,  as  a  test,  to  add  a  solution  of  the  bleach- 
ing powder  to  one  of  the  sulphate  of  iron,  slightly  acidulated  with  hydrochloric  or 
gulphuric  acid,  until  the  odor  of  chlorine  is  perceived.  According  to  Wittstein 
and  Claude,  the  test  of  sulphate  of  iron,  which  was  formerly  officinal,  is  not  reliable. 
The  present  volumetric  method,  which  is  based  upon  that  of  the  British  Pharma- 
copoeia, is  preferred.  '•  If  0"71  Gm.  of  Chlorinated  Lime  be  mixed  with  a  solution 
of  1'25  Gm.  of  iodide  of  potassium  in  120  C.c.  of  water,  and  9  Gm.  of  diluted 
hydrochloric  acid  be  then  added,  the  red-brown  liquid  should  require  for  complete . 
decoloration  not  less  than  50  C.c.  of  the  volumetric  solution  of  hyposulphite  of 
sodium."  IT.  S. 

The  following  is  the  test  given  in  the  British  Pharmacopoeia.  '"  Ten  grains  mixed 
with  thirty  grains  of  iodide  of  potassium,  and  dissolved  in  four  fluidounces  of  water, 
produce,  when  acidulated  with  two  fluidrachms  of  hydrochloric  acid,  a  reddish  solu- 
tion, which  requires  for  the  discharge  of  its  color  at  least  850  grain-measures  of 
the  volumetric  solution  of  hyposulphite  of  soda,  corresponding  to  30  per  cent,  of 
chlorine  liberated  by  hydrochloric  acid."  In  this  process  iodine  is  separated  by  the 
chlorine  in  equivalent  quantity,  and  imparts  color  to  the  liquid,  which  is  removed 
by  the  hyposulphite  of  sodium,  by  forming  colorless  compounds  with  the  iodine ; 
and  the  quantity  required  for  this  purpose  measures  the  quantity  of  iodine,  and 
consequently  that  of  the  chlorine  present  in  the  chlorinated  solution.  (See  Sodii 
HyposuJphis.) 

Medical  Properties  and  Uses.  Chlorinated  lime,  externally  applied,  is  a  desic- 
cant  and  disinfectant,  and  has  been  used  with  advantage  in  solution,  as  an  applica- 
tion to  ill-conditioned  ulcers,  burns,  chilblains,  and  cutaneous  eruptions,  especially 
itch  ;  as  a  gargle  in  putrid  sore  throat ;  and  as  a  wash  for  the  mouth  to  disinfect  the 
breath,  and  for  ulcerated  gums.  Internally,  it  is  stimulant  and  alterative.  It 
has  been  used  to  some  extent  internally,  in  adynamic  dysentery,  typhus  fever,  and 
various  other  low  diseases :  it  may  be  considered  as  therapeutically  equivalent  to 
chlorine.  The  dose  internally  is  from  three  to  six  grains  (0-2-0-i  Gm.),  dis- 
solved in  one  or  two  fluidounces  (30-60  C.c.)  of  water,  filtered  and  sweetened  with 
syrup.  It  should  never  be  given  in  pills.  As  it  occurs  of  variable  quality,  and 
must  be  used  in  solution  more  or  less  dilute,  according  to  the  particular  purpose  to 
which  it  is  to  be  applied,  it  is  impossible  to  give  any  very  precise  directions  for  its 
strength  as  an  external  remedy.  From  one  to  four  drachms  of  the  powder  added 
to  a  pint  of  water,  and  the  solution  filtered,  will  form  a  liquid  within  the  limits  of 
strength  ordinarily  required.  For  the  cure  of  itch,  M.  Derheims  has  recommended 
a  much  stronger  solution — three  ounces  of  the  chloride  to  a  pint  of  water,  the  so- 
lution being  filtered,  and  applied  several  times  a  day  as  a  lotion,  or  constantly  by 
wet  cloths.  When  applied  to  ulcers,  their  surface  may  be  covered  with  lint  dipped 
in  the  solution.  When  used  as  an  ointment,  to  be  rubbed  upon  scrofulous  enlarge- 
ments of  the  lymphatic  glands,  this  may  be  made  of  a  drachm  of  the  chloride  to 
an  ounce  of  lard.  Chlorinated  lime  is  less  eligible  for  some  purposes  than  the  so- 
lution of  chlorinated  soda.  (See  Liquor  Sodse  CJdorinatse.^ 

In  consequence  of  its  powers  as  a  disinfectant,  chlorinated  lime  is  a  very  important 
compound  in  its  application  to  medical  police.  It  possesses  the  property  of  preventing 
or  arresting  animal  and  vegetable  putrefiiction,  and,  perhaps,  of  destroying  pestilential 
and  infectious  miasms.  It  may  be  used  with  advantage  for  preserving  bodies  from 
exhaling  an  unpleasant  odor,  before  interment,  in  the  summer  season.  In  juridical 
exhumations  its  use  is  indispensable ;  as  it  effectually  removes  the  disgusting  and 
insupportable  fetor  of  the  corpse.  The  mode  in  which  it  is  applied,  in  these  cases, 
is  to  envelop  the  body  with  a  sheet  completely  wet  with  a  solution,  made  by  adding 
about  a  pound  of  the  chloride  to  a  bucketful  of  water.  It  is  employed  also  for  dis- 
infecting dissecting  rooms,  privies,  common  sewers,  docks,  and  other  places  with 
offensive  effluvia.  In  destroying  contagion  and  infection,  it  appears  to  be  highly 
useful ;  and  hospitals,  almshouses,  jails,  ships,  etc.,  may  be  purified  by  it.  In  short, 
all  places  deemed  infectious  from  having  been  the  receptacle  of  disease,  may  be  more 
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or  less  disinfected  by  its  use,  after  having  undergone  thorough  cleansing.  It  should 
be  carefully  kept  from  contact  with  the  air  and  organic  substances,  which  cause 
rapid  loss  of  chlorine,  and  the  modern  method  of  putting  it  up  for  ordinary  use  in 
hermetically  sealed  pasteboard  boxes  is  a  great  convenience. 

Chlorinated  lime  acts  exclusively  by  its  chlorine,  which,  being  loosely  combined, 
is  disengaged  by  the  slightest  affinities.  All  acids,  even  the  carbonic,  disengage  it ; 
and,  as  this  acid  is  a  product  of  animal  and  vegetable  decomposition,  noxious  effluvia 
furnish  the  means,  to  a  certain  extent,  of  their  own  disinfection.  But  the  stronger 
acids  disengage  the  chlorine  far  more  readily,  and  among  these,  sulphuric  acid  is  the 
most  convenient.  Accordingly,  the  powder  may  be  dissolved  in  a  very  dilute  solu- 
tion of  this  acid ;  or  a  small  quantity  of  the  acid  may  be  added  to  an  aqueous  solu- 
tion ready  formed,  if  a  more  copious  evolution  of  chlorine  be  desired  than  that  which 
takes  place  from  the  mere  action  of  the  carbonic  acid  of  the  atmosphere. 

Chlorinated  lime  may  be  advantageously  applied  to  the  purpose  of  purifying  offen- 
sive water,  a  property  which  makes  it  invaluable  on  long  voyages.  When  used  for 
this  purpose,  from  one  to  two  ounces  of  the  chloride  may  be  mixed  with  about  sixty- 
five  gallons  of  the  water.  The  water  must  afterwards  be  exposed  for  some  time  to 
the  air,  and  allowed  to  settle,  before  it  is  fit  to  drink. 

Strong  insecticide  properties  have  been  ascribed  to  chlorinated  lime.  Hence  it  is 
recommended  to  sprinkle  it  on  vegetables,  flowers,  fruit-trees,  etc.,  which  are  apt  to 
be  attacked  by  worms  and  insects. 

Off.  Prep.  Chloroform um,  Br.;  Liquor  Calcis  Chloratae,  Br.;  Liquor  Sodai  Chlo- 
ratae,  l/.S.j  Vapor  Chlori,  ^r. 

CALX  SULPHURATA.  U.S.     Sulphurated  Lime. 

(cXlx  SUL-PHU-RA'TA.) 

"  A  mixture  (commonly  misnamed  Sulphide  of  Calcium)  consisting  chiefly  of 
Sulphide  of  Calcium  [CaS  ;  72.— CaS ;  36]  and  Sulphate  of  Calcium  [CaSO, ;  136. 
— CaOjSOg ;  68],  in  varying  proportions,  but  containing  not  less  than  36  per  cent. 
of  absolute  Sulphide  of  Calcium."   U.  S. 

"  Lime,  in  very  fine  powder,  o/ie  hundred  parts ;  Precipitated  Sulphur,  wi^e^y 
parts.  Mix  the  Lime  and  Sulphur  intimately,  pack  the  mixture  with  gentle  press- 
ure in  a  crucible  so  as  to  nearly  fill  it,  and  having  luted  down  the  cover,  expose 
the  crucible  for  one  hour  to  a  low  red  heat,  by  means  of  a  charcoal  fire  so  arranged 
that  the  upper  part  of  the  crucible  shall  be  heated  first.  Then  remove  the  crucible, 
allow  it  to  cool,  rub  its  contents  to  powder,  and  at  once  transfer  the  latter  to  small, 
glass-stoppered  vials."  JJ.  S. 

It  may  also  be  made  by  decomposing  a  mixture  of  three  parts  of  sulphate  of  calcium 
and  one  part  of  charcoal,  heated  in  a  crucible  to  a  red  heat ;  carbonic  oxide  is  formed, 
which  combines  with  the  oxygen  of  calcium  sulphate,  and  calcium  sulphide  is  pro- 
duced, CaSO^  +  4C0  =  CaS  +  4CO2.  A  less  convenient  method  is  to  pass  sulphu- 
retted hydrogen  over  red  hot  lime,  although  if  the  lime  be  pure  a  better  product  is 
insured.  This  preparation,  which  is  introduced  in  the  U.  S.  Pharmacopoeia  for  the 
first  time,  is  of  doubtful  utility,  particularly  in  the  form  in  which  it  is  produced 
when  made  by  the  officinal  process.  The  amount  of  sulphide  of  calcium  present  must 
vary  considerably  according  to  circumstances.  The  medicinal  activity  is  alone  measured 
by  the  quantity  of  sulphide  in  the  finished  preparation,  sulphate  of  calcium,  the  other 
constituent,  being  inert.  It  is  to  be  regretted  that  a  method  of  purification  was 
not  appended. 

Properties.  Sulphurated  lime  is  "  a  grayish  white  or  yellowish  white  powder, 
gradually  altered  by  exposure  to  air,  exhaling  a  faint  odor  of  hydrosulphuric  acid, 
having  an  offensive,  alkaline  taste  and  an  alkaline  reaction.  Very  slightly  soluble 
in  water  and  insoluble  in  alcohol.  On  dissolving  Sulphurated  Lime  with  the  aid  of 
acetic  acid,  hydrosulphuric  acid  is  abundantly  given  off",  and  a  white  precipitate 
(sulphate  of  calcium)  is  thrown  down.  The  filtrate  yields,  with  test-solution  of 
oxalate  of  ammonium,  a  white  precipitate  soluble  in  hydrochloric,  but  insoluble  in 
acetic  acid."  U.  S. 

Test.    "  If  1  Gm.  of  Sulphurated  Lime  be  gradually  added  to  a  boiling  solution 


PART  I.  Galx  Sulphurata. — Camhogia.  327 

of  1"25  Gm.  of  sulphate  of  copper  in  50  C.c.  of  water,  the  mixture  digested  on  a 
water-bath  for  fifteen  mioates,  and  filtered  when  cold,  no  color  should  be  imparted 
to  the  filtrate  by  1  drop  of  test-solution  of  ferrocjanide  of  potassium  (presence  of 
at  least  36  per  cent,  of  real  sulphide  of  calcium)."    U.  S. 

Stilpht/drate  of  calcium  is  formed  when  stilphuretted  hydn^n  is  passed  into 
mUk  of  lime  as  long  as  it  is  absorbed.  It  is  in  the  form  of  a  paste  of  a  greenish 
gray  color,  and  exhales  a  strong  odor  of  sulphuretted  hydrogen. 

Medical  Properties.  It  is  used  as  a  depilatory,  and  is  applied  in  a  layer  on  the 
part  which  is  to  be  deprived  of  hair.  At  the  end  of  fifteen  minutes  it  is  removed 
with  a  wet  sponge,  which  at  the  same  time  detaches  the  hairs.  On  account  of  this 
preparation  giving  out  sulphuretted  hydrogen,  it  should  not  be  applied  near  the  mouth 
or  nose.  An  impure  aqueous  solution  of  sulphide  of  calcium,  necessarily  contain- 
ing hyposulphite  of  calcium  from  the  manner  of  its  preparation,  is  used  with  great 
success,  in  Belgium,  in  itch,  the  cure  of  which  it  effects  in  a  few  hours.  It  is  made 
by  boiling  together  one  part  of  sublimed  sulphur,  two  of  lime,  and  ten  of  water. 
The  liquid  is  allowed  to  cool,  and  the  clear  part  poured  off,  and  kept  in  well-stopped 
bottles.  For  an  explanation  of  the  reaction  which  takes  place,  see  Sulphur  Prstcip- 
itatum.  The  patient,  after  having  been  well  washed  with  soap  and  tepid  water  in  a 
bath,  is  rubbed  over  with  the  liquid,  which  is  allowed  to  dry  on  the  skin  for  a  quar- 
ter of  an  hour.  A  second  bath  b  then  taken,  which  completes  the  cure.  The  prep- 
aration, when  it  dries,  leaves  on  the  skin  a  thin  layer  of  the  sulphur  compound, 
which  destroys  the  itch  insect  and  its  eggs.  Sulphide  of  calcium  has  been  strongly 
recommended  by  Ringer,  Duhring,  and  other  authorities  as  a  remedy  for  furuncular 
eruptions.     It  is  given  in  doses  of  from  one-tenth  to  one-half  grain. 

CAMBOGIA.  U.  S.,  Br.     Gamboge. 

(CAM-BO'9I-A.) 

"A  gum-resin  obtained  from  Garcinia  Hanburii.  Hooker  filins.  (Aa/.  Ord.  Gnt- 
tiferae.)"  C  S.  "A  gum-resin  obtained  from  Garcinia  Morella  QDesrousJ),  var.  pedi- 
cellata."  Br. 

Gambogia,  Pkarm.  1870;  Gomme  gntte,  Fr./  Gommigatt,  G.j  Gomma-gotta,  It.;  Gotta  gamba, 
-*• 

Several  plants  belonging  to  the  natural  family  of  Guttiferae,  growing  in  the  equa- 
torial regions,  yield  on  incision  a  yellow  opaque  juice,  which  hardens  on 'exposure, 
and  bears  a  close  resemblance  to  gamboge ;  but  it  b  only  from  a  particiJar  tree,  grow- 
ing in  Siam,  that  the  officinal  gum-resin  b  procured.*  Formerly  the  United  States 
and  all  the  British  Pharmacopoeias  ascribed  it  to  Stala^iitii  Camho^oides.  This 
genus  and  species  were  establbhed  by  Murray,  of  Giittingen,  in  1788,  from  dried 
specimens  belonging  to  Kbnig,  procured  in  Ceylon ;  and,  from  information  derived 
from  the  same  source,  it  was  conjectured  by  Murray  that  the  tree  yielded  not  only 
the  gamboge  of  Ceylon,  but  that  also  collected  in  Siam.  On  thb  authority  the  Brit- 
ish Colleges  made  the  references  alluded  to.  But  it  was  ascertained  by  Dr.  Graham, 
of  Edinburgh,  that  there  is  no  such  plant  as  Stalagmitis  Oxmbogioides ;  the  descrip- 
tion of  Murray  having  been  drawn  up  from  accidentally  conjoined  specimens  of  two 
trees  belonging  to  different  genera ;  bne  being  the  Xanthochymus  ovali/olius  of  Rox- 
burgh, and  the  other,  the  Hehradendron  Camho^ioidts  of  Graham.  By  several  bot- 
anbts  the  gum-resin  has  been  ascribed  to  Garcinia  Camhogia,  also  a  tree  of  Ceylon 
belon«^ing  to  the  Guttiferae,  and  yielding  a  yellowbh  concrete  juice  ;  but  a  specimen 
of  this  juice,  sent  to  Edinburgh,  was  found  by  Dr.  Christison  to  differ  from  gamboge 
both  in  composition  and  appearance,  being  of  a  pale  lemon-yellow  color.  Thus  it 
appears  that  neither  of  these  references  is  correct ;  and,  besides,  the  fact  seems  to 
have  been  overlooked  that  commercial  gamboge  is  never  obtained  from  Ceylon,  but 
exclusively  from  Siam  and  Cochin-China.  A  gum-resin  from  Ceylon  having  been 
found  similar  in  composition  to  the  gamboge  of  commerce,  and  the  tree  which  pro- 
duced it  having  been  referred  by  Dr.  Graham  to  a  new  genus,  and  named  by  him 

*  According  to  observations  of  Messrs.  Baildon  and  Jamie,  gamboge  is  obtained  exclnsirely 
from  the  province  of  Cambodia ;  the  plant  being  foond  in  no  other  part  of  Siam  or  in  Cochin- 
China.  {Joum.  de  Pkarm.,  Jaillet,  ISli,  p.  65.) 
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Hehradendron  Camhogioides,  the  Edinburgh  College,  in  the  last  edition  of  its  Phar- 
macopoeia, was  induced  to  adopt  this  Ceylon  gamboge  as  officinal,  and  to  recognize 
the  name  proposed  by  Dr.  Graham  for  the  tree  •  producing  it.  But,  as  this  variety 
is  never  found  in  western  commerce,  and  exists  only  in  cabinets,  or  the  bazaars  of 
India,  it  scarcely  merited  a  place  in  an  oificinal  catalogue ;  moreover  the  genus  He- 
hradendron is  not  acknowledged  by  botanists.  The  H.  Camhogioides  is  the  Garcinia 
pictoria  of  Roxburgh  (Flor.  Lid.,  ii.  627),  which  Sir  Joseph  Hooker  considers  to 
be  a  variety  of  the  G.  Morella  (Desrous.)  ;  though  Beddome  keeps  it  distinct  on  ac- 
count of  its  having  the  fertile  flower  bearing  ''  the  starainodes  in  bundles,  and  the 
stigma  very  small  and  4-lobed."  Several  years  since.  Dr.  Christison  received  from 
Singapore  specimens  of  the  gamboge  plant  cultivated  in  that  island,  and  derived  from 
Siam,  which  proved  to  be  a  Garcinia,  diflPering  from  the  G.  elUptica  of  Wallich  chiefly 
in  having  its  male  flower  upon  pedicels.  More  recently  Mr.  Hanbury  obtained  from 
the  same  source  numerous  specimens  of  the  same  plant,  and  was  enabled  to  confirm 
the  statement  of  Dr.  Christison ;  but  he  also  found  that  the  plant  approached  very 
near  to  the  Garcinia  Morella  of  Desrousseaux,  from  which  it  could  be  distinguished 
only  by  its  pedicellate  flowers.  These  specimens  were  afterwards  submitted  to  the 
inspection  of  Mr.  Thwaites  in  Ceylon,  who  is  perfectly  familiar  with  the  Garcinias 
of  that  island,  and  were  pronounced  by  him  to  belong  to  a  variety  of  G.  Morella, 
scarcely  differing  from  the  Ceylon  plant,  except  in  having  pedicelled  instead  of  ses- 
sile flowers.  Hence,  in  the  existing  editions  of  the  British  Pharmacopoeias,  the 
true  Siam  gamboge  plant  is  recognized  as  the  Garcinia  Morella,  var.  jtedicellata; 
while  the  Ceylon  product,  which  never  enters  English  or  American  commerce,  must 
be  derived  from  the  other  variety,  having  sessile  flowers,  and  hence  designated  as 
Garcinia  Morella,  var.  sessile.  Sir  Joseph  Hooker,  however,  after  a  careful  exam- 
ination of  the  subject,  concludes  {Jonrn.  Linn.  Sac,  xiv.  485)  that  the  var. 
pedicellafa  is  a  distinct  species,  differing  from  G.  Morella  not  only  in  having  its 
flowers  pedicellate,  but  also  its  leaves  more  ovate  and  much  larger,  and  its  fruit 
larger,  and  has  consequently  given  it  a  specific  name,  selecting  very  properly  that 
of  the  late  Mr.  Hanbury  to  commemorate  his  contributions  to  pharmaceutical  science, 
and  his  connection  with  the  history  of  the  present  plant. 

Gamboge  is  said  to  be  procured  in  Siam  by  breaking  off"  the  leaves  and  shoots  of 
the  tree,  the  juice,  which  is  contained  in  ducts  or  latex  vessels  in  the  bark,  issuing 
in  drops,  and,  being  received  in  suitable  vessels,  it  gradually  thickens,  and  at  length 
becomes  solid.  Dr.  Jamie,  of  Singapore,  states  that  incising  the  trunk  and  larger 
branches  is  often  practised.  The  juice  is  frequently  received  into  the  hollow  joints 
of  the  bamboo,  and  the  water  expelled  by  mild  continuous  heat.  In  this  way  the 
so-called  pipe  gamboge  is  formed,  the  contraction  during  drying  causing  the  cylinders 
to  be  hollow.  The  name  gummi  gutfa,  by  which  it  is  generally  known  on  the  con- 
tinent of  Europe,  probably  originated  from  the  circumstance  that  the  juice  escapes 
from  the  plant  by  drops.  The  officinal  title  was  undoubtedly  derived  from  the  prov- 
ince of  Cambodia,  in  which  the  gum-resin  is  collected.  It  was  first  brought  to 
Europe  by  the  Dutch  about  the  middle  of  the  seventeenth  century.  We  import  gam- 
boge from  Canton  and  Calcutta,  whither  it  is  carried  by  the  native  or  resident  mer- 
chants. There  is  no  difference  in  the  appearance'or  character  of  the  drug  as  brought 
from  these  two  ports;  an  evidence' that  it  is  originally  derived  from  the  same  place. 

Varieties.  The  best  gamboge  is  in  cylindrical  rolls,  from  one  to  three  inches  in 
diameter,  sometimes  hollow  in  the  centre,  sometimes  flattened,  often  folded  double,  or 
agglutinated  in  masses  so  that  the  original  form  is  not  always  easily  distinguishable. 
The  pieces  sometimes  appear  as  if  rolled,  but  are  in  general  striated  longitudinally 
from  the  impression  made  by  the  inner  surface  of  the  bamboo.  They  are  externally 
of  a  dull  orange  color,  which  is  occasionally  displaced  by  greenish  stains,  or  concealed 
by  the  bright  yellow  powder  of  the  drug,  slightly  adhering  to  the  surface.  In  this 
form  the  drug  is  sometimes  called  pipe  gamboge.  Another  variety  is  imported  under 
the  name  of  cake  or  lumj)  gamboge.  It  is  in  irregular  masses  of  two  or  three  pounds 
or  more,  often  mixed  with  sticks  and  other  impurities,  containing  many  air  cells,  less 
dense,  less  uniform  in  texture,  and  less  brittle  than  the  former  variety,  and  breaking 
with  a  dull  and  splintery  instead  of  a  shining  and  conchoidal  fracture.     The  worst 
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specimens  of  this  variety,  as  well  as  of  the  cylindrical,  are  sometimes  called  by  the 
drujrsists  coarse  gamboge.  They  differ,  however,  from  the  preceding,  only  in  con- 
taining a  greater  amount  of  impurities.  Indeed,  it  would  appear,  from  the  experi- 
ments of  Christison,  that  all  the  commercial  varieties  of  this  drug  have  a  common 
origin,  and  that  cake  or  lump  gamboge  differs  from  the  cylindrical,  only  in  the 
circumstance  that  the  latter  is  the  pure  concrete  juice  ;  while  to  the  former,  farinace- 
ous matter  and  other  impurities  have  been  added  f(*  the  purpose  of  adulteration. 
The  inferior  kinds  of  gamboge  may  be  known  by  their  greater  hardness  and  coarser 
fracture ;  by  the  brownish  or  grayish  color  of  their  broken  surface,  which  is  often 
marked  with  black  spots;  by  their  obvious  impurities;  and  by  the  green  color 
which  their  decoction,  after  having  been  cooled,  gives  with  tincture  of  iodine.  When 
pure,  the  gum-resin  is  completely  dissolved  by  the  successive  action  of  ether  and 
water.* 

Properties.  The  officinal  description  is  as  follows.  "In  cylindrical  pieces,  some- 
times hollow  in  the  centre,  one  to  two  inches  (25  to  50  mm.)  in  diameter,  longi- 
tudinally striate  on  the  surface;  fracture  flattish-conchoidal,  smooth,  of  a  waxy 
lustre  ;  orange  red,  or  in  powder,  bright  yellow  ;  inodorous  ;  taste  very  acrid  ;  the 
powder  sternutatory.  Gamboge  is  partly  soluble  in  alcohol  and  in  ether ;  when  trit- 
urated with  water,  it  yields  a  yellow  emulsion,  and  forms,  with  solution  of  potassa, 
an  orange  red  solution,  from  which,  on  the  addition  of  hydrochloric  acid,  yellow  resin 
is  precipitated.  Boiled  with  water,  Gamboge  yields  a  liquid  which,  after  cooling, 
does  not  become  green  with  test  solution  of  iodine  (abs.  of  starch)."  U.  S.  From 
the  brilliancy  of  its  color,  gamboge  is  highly  esteemed  as  a  pigment.  It  has  no 
smell  and  little  taste ;  but,  after  remaining  a  short  time  in  the  mouth,  produces  an 
acrid  sen.<?ation  in  the  fauces.  Its  sp.  gr.  is  1-221.  Exposed  to  heat,  it  burns  with 
a  white  flame,  emitting  much  smoke,  and  leaving  a  light  spongy  charcoal.  It  is  a 
gum-resin,  without  volatile  oil.  Christison  has  shown  that  the  proportion  of  gum 
and  resin  varies  in  different  specimens  even  of  the  purest  drug.  In  one  experiment, 
out  of  1008  parts  he  obtained  74-2  of  resin,  21  8  of  gum,  and  48  of  water.  The 
gum  is  quite  soluble  in  water,  and  of  the  variety  denominated  arabin.  Fliickiger, 
however,  says  that  the  gum  is  not  identical  with  gum  arabic,  as  its  solution  does 
not  redden  litmus,  and  is  not  precipitated  by  neutral  acetate  of  lead,  nor  by  ferric 
chloride,  nor  by  silicate  or  biborate  of  sodium.  By  fusing  purified  gamboge  resin 
with  potash,  Hlasiwetz  and  Barth  (J.jm.  Ch.  und Pharm.,  138,  p.  61)  obtained  acetic 
and  other  acids  of  the  same  series,  together  vf ith pJiIoroghicin.  C^U/OE.)^  pyrotar- 
taric  acid,  C.HgO^,  and  isuvitinic  acid,  CgH3.CHj(C00H),.  Gamboge  is  readily  and 
entirely  diffusible  in  water,  forming  a  yellow  opaque  emulsion,  from  which  the  resin  is 
very  slowly  deposited.  It  yields  its  resinous  ingredient  to  alcohol,  forming  a  golden 
yellow  tincture,  which  is  rendered  opaque  and  bright  yellow  by  the  addition  of 
water.  Its  solution  in  ammoniated  alcohol  is  not  disturbed  by  water.  Ether  dis- 
solves about  four-fifths  of  it,  taking  up  only  the  resin.  It  is  wholly  taken  up  by 
alkaline  solutions,  from  which  it  is  partially  precipitated  by  the  acids.  The  strong 
acids  dissolve  it ;  the  solution  when  diluted  deposits  a  yellow  sediment.  The  color, 
acrimony,  and  medicinal  power  of  gamboge  are  thought  to  reside  in  the  resin. 

Medical  Properties  and  Uses.  Gamboge  is  a  powerful,  drastic,  hydragogue 
cathartic,  so  very  apt  to  produce  nausea  and  vomiting  and  much  griping  when  given 
in  the  full  dose  that  it  is  almost  never  employed  except  in  combination  with  other  . 
cathartics.  In  large  quantities  it  is  capable  of  causing  fatal  effects,  and  death  has 
resulted  from  a  drachm.  The  full  dose  is  from  two  to  six  grains  (013-0-4  Gm.), 
which  in  cases  of  tfenia  has  been  raised  to  ten  or  fifteen  grains.  It  may  be  given 
in  pill  or  emulsion,  or  dissolved  in  an  alkaline  solution.  In  the  dose  of  five  grains 
the  resin  is  said  to  produce  copious  watery  stools,  with  little  or  no  uneasiness.     If 

*  Ceylon  gamboge,  derived  from  the  ffebradendron  Cambogtoide*  of  Graham  ( Cambogia  gntta, 
Linn.,  Gnrrinia  Morella,  De  Cand.,  G.  pietoria,  Roxb.),  is  procured  by  incisions,  or  by  cutting 
away  a  portion  of  the  bark,  and  scraping  off  the  juice  which  exudes.  The  specimens  sent  to  Dr. 
Christison  were  in  flattish  or  round  masses,  eight  or  nine  inches  in  diameter,  apparently  composed 
of  aggregated  irregular  tears,  with  cavities  which  are  lined  with  a  grayish  and  brownish  powdery 
incrustation.  It  resembled  coarse  gamboge,  and  was  identical  in  composition.  In  Ceylon  it  is 
used  35  a  pigment  and  purgative.  {ChristUon.) 
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this  be  the  case,  it  is  probable  that,  as  it  exists  in  the  gum-resin,  its  purgative 
property  is  somewhat  modified  by  the  other  ingredients. 

Off.  Prep.  Pilulae  Catharticae  Compositse,  If.  S.;  Pilula  Cambogise  Comp.,  Br. 

CAMPHORA.  U.  S.,  Br.     Camphor. 

CioHi6  0;153.  (cXm'PHO-KA.)  C20  Hie  O2;  152, 

# 

"A  stearopten  derived  from  Cinnamomum  Camphora,  F.  Nees  et  Ebermaier 
{Nat.  Orel.  Lauraceae),  and  purified  by  sublimation."  U.S.  "A  concrete  volatile 
oil,  obtained  from  the  wood  of  Camphora  oflicinarum ;  imported  in  the  crude  state 
from  China  and  Japan,  and  purified  by  sublimation."  £r. 

Camphre,  Fr.;  Kampher,  Kampfer,  G.;  Canfora,  It.;  Alcanfor,  Sp. 

The  name  of  camphor  has  been  applied  to  various  concrete,  white,  odorous,  vola- 
tile products,  found  in  different  aromatic  plants,  and  resulting  probably  from  chem- 
ical change  in  their  volatile  oil.  But  commercial  camphor  is  derived  exclusively 
from  two  plants,  the  Camphora  officinarum  of  Nees  or  Laurus  Camphora  of  Lin- 
naeus, and  the  Dryohalanops  Camphora  ;  the  former  of  which  yields  our  officinal 
camphor,  the  latter  a  product  much  valued  in  the  East,  but  unknown  in  the  com- 
merce of  this  country  and  of  Europe.  A  considerable  quantity  of  camphor,  said  to 
be  identical  with  the  officinal,  was  a  few  years  since  obtained  upon  the  Tenasserim 
Coast,  in  Farther  India,  by  subliming  the  tops  of  an  annual  plant,  abundant  in  that 
region,  and  thought  to  be  a  species  of  Blumia.  This  product,  however,  does  not 
occur  in  general  commerce.  (^4.  J.  P.,  xvi.  56.)  The  Eev.  Mr.  Mason,  an  American 
missionary  in  Burniah,  states  that  the  Chinese  settlers  informed  him  that  the  same 
plant  abounds  in  Ciiina,  and  that  camphor  is  procured  from  it  there.  {Proc.  Acad. 
Nat.  Sci.  Phila.,  1851,  p.  201.)  The  following  observations  apply  to  the  officinal 
camphor. 

Gen.  Ch.     For  characters  of  genus  Cinnamon,  see  Cinnamomum.     The  genus 

■  Camphora  as  separated  by  Nees  departs  from  the  characters  there  given,  in  the  seg- 
ments of  the  perianth  being  completely  deciduous,  and  failing  off  completely,  leaving 
the  berry  resting  upon  the  somewhat  enlarged  cup-shaped  or  disk-shaped,  entire, 
or  slightly  serrate  base  or  tube. 

Camphora  officinarum.  Nees,  Laurin.  88 ;  Carson,  IlJust.  of  Med.  Bot.  ii.  29, 
pi.  xxiv. —  Laurus  Camphora.  Willd.  Sp.  Plant,  ii,  478. —  Cinnamomum  Camphora. 
B.  &  T.  222.  The  camphor-tree  is  an  evergreen  of  considerable  size,  having  the 
aspect  of  the  linden,  with  a  trunk  straight  below,  but  divided  above  into  many 
branches,  which  are  covered  with  a  smooth,  greenish  bark.  Its  leaves,  which  stand 
alternately  upon  long  footstalks,  are  ovate-lanceolate,  entire,  smooth  and  shining, 
ribbed,  of  a  bright  yellowish  green  color  on  their  upper  surface,  paler  on  the  under, 
and  two  or  three  inches  in  length.  The  flowers  are  small,  white,  pedicelled,  and 
collected  in  clusters,  which  are  supported  by  long  axillary  peduncles.  The  fruit  is 
a  red  berry,  resembling  that  of  the  cinnamon.  The  tree  is  a  native  of  China,  Japan, 
and  other  parts  of  eastern  Asia.  It  has  been  introduced  into  the  botanical  gar- 
dens of  Europe,  and  is  occasionally  met  with  in  our  own  conservatories.* 

The  leaves  have  when  bruised  the  odor  of  camphor,  which  is  diffused  through 
all  parts  of  the  plant,  and  is  obtained  from  the  root,  trunk,  and  branches  by  subli- 
mation.    The  process  is  not  precisely  the  same  in  all  places.     The  following  is  said 

'to  be  the  one  pursued  in  Japan.  The  parts  mentioned,  particularly  the  roots  and 
smaller  branches,  are  cut  into  chips,  which  are  placed  with  a  little  water  in  large 
iron  vessels,  surmounted  by  earthen  capitals,  furnished  with  a  lining  of  rice-straw. 
A  moderate  heat  is  then  applied,' and  the  camphor,  volatilized  by  the  steam,  rises 
into  the  capital,  where  it  is  condensed  upon  the  straw.  In  China  the  comminuted 
plant  is  said  to  be  first  boiled  with  water  until  the  camphor  adheres  to  the  stick  used 

*  The  camphor-tree  sometimes  attains  a  great  age  and  an  enormous  size.  A  tree  seen  by  Kampfer, 
in  Japan,  in  1691,  with  a  trunk  36  feet  in  circumference,  was  in  the  year  1826  described  by  Siebold 
as  having  a  circumference  of  50  feet.  [Jajmn  as  it  was  and  is,  by  R.  Hildreth.  Boston,  1855,  p. 
337.)  Dr.  Geo.  B.  Wood  saw  a  large  tree  growing  in  the  open  air  at  Naples,  and  had  no  doubt  that 
it  might  be  readily  and  perhaps  profitably  cultivated  in  the  southern  parts  of  our  own  country, 
and  especially  in  California. 
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in  stirring,  when  the  strained  liquor  is  allowed  to  cool ;  and  the  camphor  which  con- 
cretes, being  alternated  with  layers  of  earth,  is  submitted  to  sublimation.  In  the 
island  of  Formosa,  where  the  camphor-tree  abounds,  the  chips  are  heated  in  a  rough 
still.  This  is  usually  composed  of  a  furnace  surmounted  with  a  trough  or  similar 
rude  vessel,  which  is  protected  by  clay.  In  this  reservoir  the  chips  are  placed,  with 
water  upon  them,  and  a  perforated  board  luted  upon  the  top ;  on  this  are  set  earthen 
pots.  A  fire  having  been  lighted,  steam  rises  through  the  chips  and  carries  the  cam- 
phor with  it  to  deposit  it  in  the  pots.  The  crude  camphor  is  taken  to  the  towns 
in  baskets  and  then  put  into  large  vats,  with  holes  in  the  bottom,  through  which 
an  oil  escapes  called  camphor-oil,  much  used  by  the  Chinese  for  medical  purposes. 
It  is  said  thaC  of  recent  years  hydraulic  pressure  is  largely  substituted  for  drainage, 
and  that  the  camphor,  thus  drained,  is  packed  in  bags  and  exported.  (/*.  J.  Tr., 
Dec.  1863,  p.  280.) 

Commercial  History.  Camphor,  in  the  crude  stale,  is  brought  to  this  country 
chiefly  irom  Canton.  It  comes  also  from  Batavia,  Singapore,  Calcutta,  and  fre- 
quently from  London.  All  of  it  is  probably  derived  originally  from  China  and  Japan. 
Two  commercial  varieties  are  found  in  the  market.  The  cheapest  and  most  abundant 
is  the  Chinese  camphor,  most  of  which  is  produced  in  the  island  of  Formosa,  and 
thence  taken  to  Canton.  It  comes  in  chests  lined  with  lead,  each  containing  about 
130  pounds.  It  is  in  small  grains  or  granular  masses,  of  a  dirty-white  color,  and 
frequently  mixed  with  impurities.  It  has  occurred  in  commerce  adulterated  with 
chloride  of  ammonium.  The  other  variety  is  variously  called  Japan,  Dutch,  or  tub 
camphor,  the  first  name  being  derived  from  the  place  of  its  origin,  the  second  from 
the  people  through  whom  it  was  introduced  into  commerce,  and  the  third  from  the 
recipient  in  which  it  is  often  contained.  It  has  usually  come  from  Batavia,  to  which 
port  it  was  taken  from  Japan.  Like  the  former  variety,  it  is  in  grains  or  granular 
masses  ;  but  the  grains  are  larger  and  of  a  pinkish  color,  and  there  are  fewer  impu- 
rities, so  that  it  yields  a  larger  product  when  refined. 

Crude  camphor,  as  brought  from  the  East,  is  never  found  in  the  shop  of  the 
apothecary.  It  must  be  refined  before  it  can  be  used  for  medicfnal  purposes.  The 
process  for  refining  camphor  was  first  practised  in  Europe  by  the  Venetians,  who 
probably  derived  it  from  the  Chinese.  It  was  afterwards  transferred  to  the  Dutch, 
who  long  enjoyed  a  monopoly  of  this  business ;  and  it  is  only  within  a  few  years 
that  the  process  has  been  generally  known.  It  is  now  practised  largely  in  this 
country,  and  the  camphor  refined  in  our  domestic  establishments  is  equal  to  any 
formerly  imported.  Crude  camphor  is  mixed  with  about  one-fiftieth  of  quicklime, 
and  exposed,  in  an  iron  vessel  placed  in  a  sand-bath,  to  a  gradually  increasing  heat, 
by  which  it  is  melted,  and  ultimately  converted  into  vapor,  which  condenses  in  a 
suitable  recipient.*  Refined  in  this  manner,  it  is  usually  in  the  form  of  large  cir- 
cular cakes,  one  or  two  inches  thick,  slightly  convex  on  one  side  and  concave  on  the 
other,  and  perforated  in  the  centre. 

Properties.  "  In  white,  translucent  masses  of  a  tough  consistence  and  crystal- 
line structure,  readily  pulverizable  in  the  presence  of  a  little  alcohol,  ether,  or  chloro- 
form. It  has  the  sp.  gr.  0-990-0-995,  melts  at  175^  C.  (347°  F.),  boils  at  205°  C. 
(401°  F.),  sublimes  without  residue,  and  burns  with  a  luminous,  smoky  flame.  It 
has  a  penetrating  odor,  and  a  pungent  taste,  dissolves  readily  in  alcohol,  ether,  chloro- 
form, disulphide  of  carbon,  benzin,  fixed  and  volatile  oils,  and  is  sparingly  soluble  in 

*  We  are  informed  that  the  process  is  conducted  in  the  following  manner  in  some  of  the  labora- 
tories of  Philadelphia.  The  vessels  in  which  the  camphor  is  put  are  of  cast-iron,  circular,  from  12 
to  15  inches  or  more  in  diameter,  and  4  inches  deep,  with  perpendicular  sides,  and  a  Ifdge  at  top, 
on  which  the  cover  rests.  This  consists  of  sheet-iron,  with  a  hole  through  the  centre  about  an  inch 
in  diameter,  over  which  a  small  hollow  cone  of  sheet-iron  is  placed  loosely.  The  crude  camphor 
mixed  with  the  lime,  the  object  of  which  is  said  to  be  to  combine  with  the  moisture  present,  which 
interferes  with  the  due  solidification  of  the  camphor  vapor,  is  placed  in  the  iron  vessels  described, 
of  whicli  from  20  to  50  are  arranged  in  a  long  sand-bath.  Heat  is  then  applied  until  the  camphor 
melts,  after  which  it  is  kept  as  nearly  uniform  as  possible,  so  that  the  vaporation  may  take  place 
regularly,  without  violent  ebullition.  The  vapor  condenses  on  the  lower  surface  of  the  lid;  and 
care  is  taken,  by  the  occasional  removal  of  the  iron  cone,  and  clearing  of  the  opening  by  means  of 
a  knife,  to  allow  the  escape  of  any  accidental  excess  of  the  vapor.  They  who  desire  to  see  minute 
details  as  to  the  mode  of  refining  camphor  practised  in  France,  are  referred  to  an  article  by  M. 
Emile  Perret,  pharmacian  at  Moret,  in  the  Journ  de.  Pharm.  et  de  Chimie  (Fev.  1868,  p.  124). 


332  Camphora.  part  i. 

water."  U.  S.  Camphor  has  a  peculiar,  strong,  penetrating,  fragrant  odor ;  and  a 
bitter,  pungent  taste,  with  a  slight  sense  of  coolness.  It  is  beautifully  white  and 
pellucid,  somewhat  unctuous  to  the  touch,  brittle,  and  yet  possessed  of  a  tenacity 
which  renders  its  reduction  to  a  fine  powder  very  diflBcult,  unless  its  cohesion  be 
overcome  by  the  addition  of  a  minute  proportion  of  alcohol,  ether,  chloroform, 
glycerin,  essential  or  fatty  oil,  or  other  volatile  liquid  for  which  it  has  an  affinity. 
It  may  be  obtained  in  powder  by  pulverizing  with  an  equal  weight  of  sugar,  by 
precipitating  the  tincture  with  water,  or  by  grating  and  afterwards  sifting  it,*  or 
better  yet,  by  sublimation.  The  fracture  of  camphor  is  shining,  and  its  texture  crys- 
talline. Its  sp.  gr.  varies  from  0-9857  to  0-1)96.  When  thrown  in  small  fragments 
upon  water,  it  assumes  singular  circulatory  movements,  which  cease  upon  the  addi- 
tion of  a  drop  of  oil ;  and  this  property  has  been  applied  to  the  detection  of  grease 
in  liquids,  a  very  small  proportion  of  which  is  sufficient  to  prevent  the  movements. 
Its  volatility  is  so  great  that,  even  at  ordinary  temperatures,  it  is  wholly  dissipated 
if  left  exposed  to  the  air.  When  it  is  confined  in  bottles,  the  vapor  condenses  on 
the  inner  surface,  and,  in  large  bottles  partially  filled,  sometimes  forms,  after  long 
standing,  large  and  beautiful  crystals.  It  melts  at  175°  C.  (347°  F.),  boils  at  20-4° 
C.  (399-2°  F.),  and,  in  close  vessels,  sublimes  unchanged.  When  allowed  to  con- 
crete slowly  from  the  state  of  vapor,  it  assumes  the  form  of  hexagonal  plates.  It 
is  not  altered  by  air  and  light.  It  readily  takes  fire,  burning  with  a  brilliant  flame, 
with  much  smoke,  and  without  residue.  Water  triturated  with  camphor  dissolves, 
according  to  Berzelius,  not  more  than  1000th  part;  which,  however,  is  sufficient  to 
impart  a  decided  odor  and  taste  to  the  solvent.  By  the  intervention  of  sugar  or 
magnesia,  a  much  larger  proportion  is  dissolved.  (See  Aqua  Camphorse.)  Carbonic 
acid  increases  the  solvent  power  of  water,  as  also  does  the  spirit  of  nitrous  ether. 
Ordinary  alcohol  will  take  up  75  per  cent,  of  its  weight  of  camphor,  which  is  pre- 
cipitated upon  the  addition  of  water.  Berzelius  states  that  100  parts  of  alcohol,  of 
the  sp.  gr.  0-806,  dissolve  120  parts  at  10°  C.  (50°  F.).  It  is  soluble  without  change 
in  ether,  the  volatile  and  fixed  oils,  strong  acetic  acid,  and  diluted  mineral  acids, 
and  is  extremely  soltible  in  chloroform.  Nitric  acid  on  prolonged  boiling  with  cam- 
phor oxidizes  it  into  camphoric  acid,  C,oH,gO^,  and  caviphoronic  acid,  CgH,.^0.. 
Schwanert's  camphresinic  acid,  Cj„Hj^O,,„  is,  according  to  Kachler,  a  mixture  of  these 
two.  Sulphuric  acid  in  the  proportion  of  ten  parts  to  one  gives,  when  heated  with 
camphor,  an  oil  isomeric  with  camphor,  boiling  at  200°  C.  (392°  F.),  and  yielding  a 
solid  camphor  when  distilled  repeatedly  over  solid  caustic  potash.  Sulphuric  acid 
in  the  proportion  of  four  to  one  gives  with  camphor,  according  to  Chautard,  a  volatile 
product  which  he  calls  camphrene,  and  to  which  Schwanert  gives  the  formula 
CgHj^O.  Kachler  (^Ann.  Gh.  und  Pharm.,  164,  p.  90)  considers,  however,  that  cam- 
phrene is  or\\y  plior one  (a  condensation  product  of  acetone)  with  slight  impurities. 
Alcoholic  potash  solution  heated  with  camphor  gives  a  derivative  called  campholic 
acid,  Ci^HjgO^,  a  white  solid,  fusing  at  95°  C.  (203°  F.),  and  boiling  at  250°  C. 
(482°  F.).  liesins  unite  with  it,  forming  a  soft  tenacious  mass,  in  which  the  odor 
of  the  camphor  is  sometimes  almost  extinguished,  and  frequently  diminished  ;  and 
a  similar  softening  eifect  results  wheu  it  is  triturated  with  the  concrete  oils."!"     Ex- 

*  But  the  powder  thus  formed  is  apt  to  aggregate  on  keeping.  To  obviate  this  it  is  recommended 
to  rub  it  up  with  a  minute  proportion  of  carbonate  of  magnesium,  from  10  to  20  grains  to  the  ounce; 
or,  as  suggested  by  the  late  Mr.  Henry  F.  Fish,  of  New  York,  by  pouring  an  alcoholic  solution  of 
camphor  into  water  in  which  carbonate  of  magnesium  is  suspended ;  the  proportion  employed  being 
16  ounces  of  camphor  to  a  drachm  of  the  carbonate,  suspended  in  a  gallon  of  water.  The  ])Owder  is 
allowed  to  settle  on  a  filter.  {A.J.  P.,  Nov.  1870,  p.  50(5.)  Another  method  of  accomplishing  the 
same  object,  proposed' by  Mr.  John  C.  Lowd,  is  to  sublime  camphor  from  a  retort  into  a  large  cham- 
ber, and  collect  the  powder.  (Ibid.,  March,  1872,  p.  112.) 

William  F.  Simes,  of  Philadelphia,  sublimes  camphor  on  a  considerable  scale  as  a  preliminary 
process  in  making  compressed  camjjhor.  His  app.aratus  consists  of  a  retort,  which  is  connected 
with  a  large  cooling  chamber,  in  which  are  board  partitions  with  openings  alternately  above  and 
below,  for  the  purpose  of  com])elling  the  camjihor  vapor  to  pass  over  a  circuitous  route  and  come 
in  contact  with  the  cool  air,  which  condenses  it  in  very  small  particles.  These  collect  upon  the 
bottom  and  sides,  and  it  forms,  after  sifting,  a  very  uniform  powder. 

f  As  this  property  of  camphor  may  have  a  bearing,  injuriously  or  otherwise,  on  pharmaceutical 
processes,  it  is  desirable  that  the  operator,  as  well  as  prescriber,  should  be  aware  of  the  degree  of 
eflfeet  produced  by  different  resinous  substances  which  may  be  mixed  with  it.  M.  Planche  has 
found  that  mixtures,  formed   by  triturating  powdered  camphor  with  powdered  dragon's  blood, 
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posed  to  a  strong  heat,  in  close  vessels,  camphor  is  resolved  into  carbonic  acid  gas 
and  hydrocarbons,  among  which  cymol  is  especially  to  be  recognized. 

Camphor,  C,„H,gO,  and  borneol,  C,oHjgO,*  are  classified  together  as  belonging  to 
the  group  called  in  general  camphors,  and  which  occur  with  the  terpenes  or  essential 
oils,  C  (,  H  5.  and  are  to  be  considered  as  oxidation  products  of  these  latter. 

Borneol  is  an  alcohol,  yielding  compound  ethers  when  heated  to  about  200°  C. 

guaiac,  asafetida,  and  galbanitm,  assume,  and  preserve  indefinitely  the  pilular  consistence;  with 
benzoin,  folu,  animoniitc,  and  mastic,  though  at  first  of  a  pilular  consistence,  afterwards  become  soft 
by  exposure  to  the  air;  with  tagnpeniim  and  aniine,  assume  a  peruianenth*  semi-liquid  form;  with 
olib<xniim,  opopnnax,  gambof/e,  enphorbium,  bdellium,  myrrh,  and  amber,  remain  pulverulent  though 
80mewhat  grumous  ;  and  with  tncaviahac,  re»i«  of  jalap,  sandnrac,  and  retinoid  matter  of  cinchona, 
preserve  the  form  of  powder  indefinitely.  The  same  experimenter  observed  that  camphor  loses  its 
odor  entirely  when  mixed  with  asnfetida,  galbannm,  sngapennm,  aninie,  and  \olu  ;  retains  a  feeble 
odor  with  dragon's  blood,  olibanum,  mastic,  benzoin,  opopanax,  tacamahac,  guaiac,  and  ammoniac ; 
while  with  the  other  resinous  substances  above  mentioned,  it  either  has  its  odor  increased,  or  re- 
tains it  without  material  change.   (Journ.  de  Pharm.,*xxiy.  226.) 

In  mixing  camphor  with  other  substances  in  the  form  of  powder,  it  is  best  to  first  pulverize  the 
camphor  with  the  aid  of  a  little  alcohol,  then  to  pulverize  the  other  substances  together,  and  lastly 
to  mix  the  two  powders  gently  ;  much  rubbing  with  the  pestle  having  the  effect  of  consolidating 
the  granules  of  the  camphor.  (Procter.) 

^Sumatra  Camphor.  Borneo  Camphor.  Dryobalanopt  Camphor.  Borneol.  It  has  long  been 
known  that  a  variety  of  camphor  is  produced  in  the  islands  of  Sumatra  and  Borneo,  by  a  forest 
tree,  which  remained  until  a  recent  period  undetermined.  It  was  nt  length,  however,  describetl  by 
Colebrook,  and  is  now  recognized  in  systematic  works  as  Dryobalanops  Cumphora,  or  D.  aromatica. 
It  is  a  very  large  tree,  ofien  exceeding  one  hundred  feet  in  height,  with  a  trunk  six  or  seven  feet 
in  diameter,  and  ranking  among  the  tallest  and  largest  trees  in  India.*  It  is  found  in  Sumatra  and 
Borneo,  and  is  abundant  on  the  north-west  coast  of  the  former  island.  The  camphor  exists  in  con- 
crete masses,  which  occupy  longitudinal  cavities  or  fissures  in  the  heart  of  the  tne,  from  a  foot  to  a 
foot  and  a  half  long,  at  certain  distances  apart.  The  younger  trees  are  generally  less  productive 
than  the  old.  The  only  method  of  ascertaining  whether  a  tree  contains  camphor  is  by  incision. 
A  party  proceed  through  the  forest,  wounding  the  trees,  till  they  find  one  which  will  answer  their 
purpose  ;  and  hundreds  may  be  examined  before  this  object  is  attained.  When  discovered,  the  tree 
is  lelled  and  cut  into  logs,  which  are  then  split,  and  the  camphor  removed  by  means  of  sharp-pointed 
instruments.  It  is  stated  that  the  masses  are  sometimes  as  thick  as  a  man's  arm;  and  that  the 
product  of  a  middling-sized  tree  is  nearly  eleven  pounds;  of  a  large  one  double  that  quantity. 
The  trees  which  have  been  wounded  and  left  standing  often  produce  camphor  seven  or  eight  years 
afterwards.  Mrs.  Ida  Pfeiffer  states,  in  her  Second  Journey  round  the  World  (.Am.  ed.,  p.  \'i^),  that 
the  camphor  is  also  found  in  a  concrete  state  under  the  bark,  and  is  swept  down  with  long  brooms. 
The  Dryobalanops  yields  also  a  fragrant  straw-colored  liquid,  called  in  the  East  Indies  oil  of  cam-, 
phor,  and  highly  valued  as  an  external  application  in  rheumatism  and  other  painful  afi'ections.  It 
is  said  to  be  found  in  trees  too  young  to  produce  camphor,  and  is  supposed  to  consiitute  the  first 
stage  in  the  development  of  this  substance  ;  as  it  occupies  the  cavities  in  the  trunk  which  are  after- 
wards filled  with  the  camphor.  It  has  been  stated  to  hold  a  large  portion  of  this  principle  in  solu- 
tion ;  and  to  yield  an  inferior  variety  by  artificial  concretion  ;  but  this  was  not  true  of  a  specimen 
in  the  possession  of  Dr.  Christison.  A  specimen  examined  by  Professor  Procter  deposited  a  small 
quantity  of  the  camphor  at  a  temperature  near  the  zero  of  Fahrenheit.  By  the  action  of  nitric 
acid,  it  may  be  combined  with  oxygen,  and  converted  into  camphor  of  the  same  character  as  that 
deposited  by  refrigeration.  The  whole  tree  is  pervaded  more  or  less  by  the  camphor  or  the  oil. 
The  wood  retains  a  fragrant  smell,  and,  being  on  this  account  less  liable  to  the  attacks  of  insects, 
is  highly  esteemed  for  carpenter's  work.  The  camphor-wood  chests,  occasionally  brought  to  this 
country  from  the  East  Indies,  are  probably  made  out  of  the  wood  of  the  Dryobalanops. 

It  has  been  supposed  that  this  variety  of  camphor  is  occasionally  brought  into  the  markets  of 
Europe  and  America;  but  this  is  a  mistake;  as  the  whole  produce  of  the  islands  is  engrossed  by 
the  Chinese,  by  whom  it  is  so  highly  valued  that  it  commands  at  Canton,  according  to  Mr.  Craw- 
ford, seventy-eight  times,  according  to  Mr.  Reeves,  one  hundred  times  the  price  of  ordinary  cam- 
phor. A  specimen  which  was  sent  to  the  late  Prof.  Joseph  Carson  from  Canton  as  a  curiosity, 
is  in  tabular  plates  of  the  size  of  a  finger  nail  or  smaller,  of  a  foliaceous  crystalline  texture,  white, 
somewhat  translucent,  of  an  odor  analogous  to  that  of  common  camphor,  and  yet  decidedly  distinct, 
and  less  agreeable.  It  has  also  a  camphorous  taste.  It  is  more  compact  and  brittle  than  ordinary 
camphor;  and,  though  the  pieces  will  often  float  for  a  time  when  thrown  on  water,  yet  they  sink 
when  thoroughly  moistened,  and  deprived  of  adhering  air.  According  to  Dr.  Christison,  its  sp.  gr. 
is  1-009.  It  is  easily  pulverized  without  the  addition  of  alcohol.  It  is,  moreover,  much  less  disposed 
to  rise  in  vapor,  and  to  condense  on  the  inside  of  the  bottle  containing  it;  indeed,  its  value  in  China 
is  largely  dependent  upon  its  being  less  volatile  than  the  ordinary  camphor,  and  hence  preferable  for 
embalming  purposes.  Like  ordinary  camphor,  it  is  fusible,  very  slightly  soluble  in  water,  and  freely 
soluble  in  alcohol  and  in  ether.     Its  formula  is  CioHisO. 


*  For  a  particular  description  of  this  tree,  see  a  pap<>r  by  Dr.  W.  H.  De  Vriese,  of  Leyden,  in  the  A.  J.  P. 
(xxiv.  :^29),  taken  from  Hooker's  Journal  of  Botany.  In  this  paper  it  U  stated  on  the  authority  of  Dr.  Junghuho, 
who  witnessed  tlie  process  of  collection,  that  the  camphor  i<i  deposited  in  very  small  qnantities,  in  minute  fis- 
snres  between  the  fibres,  from  which  it  is  scraped  off  liy  ^niall  sjilinters  of  wood,  or  by  the  nail  ;  and  thf  thick- 
est and  oldest  trees  seldom  yield  more  than  two  ounces.  This  account  as  to  the  productivenees  of  the  tree 
differs  greatly  from  that  of  Colebrook,  as  stated  in  tlie  note  above. 
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(392°  F.)  with  organic  acids.  It  is  a  secondary  alcohol,  and  therefore  contains  the 
group  CH.OH  linked  to  a  more  complex  group.  Secondary  alcohols  by  oxidation 
yield  ketones,  by  the  change  of  the  CH.OH  group  to  CO.  Common  camphor  bears 
this  relation  to  borneol,  find  is  therefore  considered  as  a  ketone,  although  not  capable 
of  being  formed  directly  from  borneol.  The  action  of  metallic  sodium,  however, 
upon  common  camphor,  Cj^Hj^O,  gives  us  borneol,  C,oHjgO. 

Genuine  camphor  is  said  to  be  sometimes  adulterated  with  the  artificial,  which  may 
be  detected  by  the  action  of  ammonia  upon  its  alcoholic  solution,  causing  a  flocculent 
precipitate,  which  does  notredissolve,  and  the  quantity  of  which  is  proportionate  to 
that  of  the  artificial  product  in  any  mixture  of  the  two.  {A.  J.  P.,  xxxiv.  189.) 
As  a  means  of  distinguishing  from  the  artificial  camphor  resulting  from  the  re- 
action between  the  oil  of  turpentine  and  hydrochloric  acid,  Mr.  J.  W.  Bailey 
recommends  that  a  drop  of  alcohol,  holding  a  little  of  the  camphor  to  be  tested 
in  solution,  be  allowed  to  evaporate  on  the  slide  of  a  microscope.  The  crystals 
then  formed  produced  with  polarized  light  beautiful  colors,  if  of  natural  camphor, 
but  not  if  of  the  artificial.  {Neues  Repertorium^  xvi.  763,  1867.) 

Medical  Properties  and  Uses.  Camphor  does  not  seem  to  have  been  known 
to  the  ancient  Greeks  and  Romans.  J]urope  probably  derived  it  from  the  Arabians, 
by  whom  it  was  employed  as  a  refrigerant.  Much  difference  of  opinion  has  pre- 
vailed as  to  its  mode  of  action  ;  some  maintaining  its  immediate  sedative  influence, 
others  considering  it  as  a  direct  and  decided  stimulant.  Its  operation  appears  to 
be  primarily  and  chiefly  directed  to  the  cerebral  and  nervous  systems  ;  and  the  cir- 
culation, though  usually  affected  to  a  greater  or  less  extent,  is  probably  involved, 
for  the  most  part,  through  the  brain.  It  acts,  also,  to  a  certain  extent,  as  a  direct 
irritant  of  the  mucous  membranes  with  which  it  is  brought  into  contact,  and  may 
thus  in  some  measure  secondarily  excite  the  pulse.  The  effects  of  the  medicine 
vary  with  the  quantity  administered.  In  moderate  doses  it  produces,  in  health, 
mental  exhilaration,  increased  heat  of  skin,  and  occasional  diaphoresis.  The  pulse 
is  usually  increased  in  fulness,  but  little,  if  at  all,  in  force  or  frequency.  Ac- 
cording to  the  experiments  of  certain  Italian  physicians,  it  has  a  tendency  to  the 
urinary  and  genital  organs,  producing  a  burning  sensation  along  the  urethra,  and 
exciting  voluptuous  dreams  (^N.  Am.  Med.  and  Sarg.  Jouni.,  ix.  442)  ;  and  these 
experiments  have  been  confirmed  by  the  observations  of  Dr.  Reynolds  in  a  case  of 
poisoning  by  camphor  (^Brit.  Am.  Journ.  of  Med.,  June,  1846).  Cullen,  however, 
states  that  he  has  employed  it  fifty  times,  even  in  large  doses,  without  having  ever 
observed  any  effect  upon  the  urinary  passages.  By  many  it  is  believed  to  calm 
irritation  of  the  urinary  and  genital  apparatus,  and  to  possess  antaphrodisiac  prop- 
erties. In  its  primary  operation  it  allays  nervous  disorder,  quiets  restlessness,  and 
produces  a  general  placidity  of  feeling,  and  is  thus  highly  useful  in  certain  forms 
of  disease  attended  with  derangement  of  the  nervous  functions.  In  larger  doses,  it 
displays  a  more  decided  action  on  the  brain,  producing  more  or  less  giddiness  and 
mental  confusion,  with  a  disposition  to  sleep  ;  and  in  morbid  states  of  the  system, 
relieving  pain,  and  allaying  spasmodic  action.  In  immoderate  doses  it  occasions 
nausea,  vomiting,  anxiety,  faintness,  vertigo,  delirium,  insensibility,  coma,  and  con- 
vulsions, which  may  end  in  death.  The  pulse,  under  these  circumstances,  is  at  first 
reduced  in  frequency  and  force  (Alexander,  E.cperimental  Essays,  p.  227)  ;  but,  as 
the  action  advances,  it  sometimes  happens  that  symptoms  of  strong  sanguineous 
determination  to  the  head  become  evident  in  the  flushed  countenance,  inflamed  and 
fiery  eyes,  and  highly  excited  pulse.  ( Quarin.')  In  three  cases  of  poisoning  by 
camphor,  reported  by  Schaaf,  of  Strasburg,  the  symptoms  produced  were  violent 
and  incessant  convulsions,  paleness  and  coolness  of  the  surface,  vomiting  and  fre- 
quent micturition,  and  finally  stupor  or  coma.  The  patients  were  children,  and  the 
youngest,  a  girl  of  about  eighteen  months,  died  from  the  effects  of  the  poison,  of 
which  she  took  about  ten  grains.  {Monthly  Journ.  of  Med.  Set.,  Oct.  1850,  p.  377.) 
There  can  be  no  doubt  that  camphor  is  absorbed ;  as  its  odor  is  observed  in  the 
breath  and  perspiration,  and  according  to  Dr.  Reynolds,  in  the  urine  also,  though 
the  contrary  has  been  asserted. 

By  its  moderately  stimulating  powers,  its  diaphoretic  tendency,  and  its  influence 
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over  the  nervous  system,  camphor  is  adapted  to  the  treatment  of  diseases  of  a  typhoid 
character,  which  combine,  with  the  enfeebled  condition  of  the  system,  a  frequent 
irritated  pulse,  a  dry  skiu,  and  much  nervous  derangement,  indicated  by  restlessness, 
watchfulness,  tremors,  subsultus,  and  low  muttering  delirium.  It  is  not,  however, 
at  present  much  used  in  serious  disease,  but  is  very  extensively  employed  in  various 
functional  nervous  disorders,  such  as  hysteria,  dysmenorrhoea,  general  nervousness, 
and  even  in  nymphomania.  It  is  much  used  in  diarrhoea,  in  flatulence,  spasmodic 
colic,  etc.,  as  a  local  stimulant  to  the  aliuientary  canal.  In  some  of  these  cases, 
advantage  may  be  derived  from  combining  it  with  opium.  Camphor  has  also  been 
employed  internally  to  allay  the  strangury  produced  by  cantharides. 

It  is  much  used  locally  as  an  anodyne,  dissolved  in  alcohol,  oil,  or  acetic  acid,  and 
frequently  combined  with  laudanum.*  In  rheumatic  and  gouty  aff"ections,  and  various 
internal  spasmodic  and  inflammatory  complaints,  it  often  yields  relief  in  this  way. 
The  ardor  uriuae  of  gonorrhoea  may  be  alleviated  by  injecting  an  oleaginous  solution 
of  camphor  into  the  urethra ;  and  the  tenesmus  from  ascarides  and  dysentery,  by 
administering  the  same  solution  in  the  form  of  enema.  Twenty  or  thirty  grains  of 
camphor,  added  to  a  poultice,  and  applied  to  the  perineum,  allay  the  chordee  which 
is  a  painful  attendant  upon  gonorrhoea.  Its  vapor  has  been  inhaled  into  the  lungs 
with  benefit  in  asthma  and  spasmodic  cough  ;  and  a  lump  of  it  held  to  the  nose  is 
said  to  relieve  coryza.  It  has  been  employed  for  the  same  purpose,  and  for  nervous 
headache,  in  the  form  of  powder  snufied  up  the  nostrils.  It  enters  into  the  compo- 
sition of  certain  tooth-powders. 

Camphor  may  be  given  in  substance,  in  the  form  of  bolus  or  pill,  or  diffused  in 
water  by  trituration  with  various  substances.  The  form  of  pill  is  objectionable  ;  as 
in  this  state  the  camphor  is  with  diflBculty  dissolved  in  the  gastric  liquor,  and,  floating 
on  the  top,  is  apt  to  excite  nausea,  or  pain  and  uneasiness  at  the  upper  orifice  of  the 
stomach.  Orfila  states  that,  when  given  in  the  solid  form,  it  is  capable  of  producing 
ulceration  in  the  gastric  mucous  membrane.t  The  emulsion  is  almost  always  pre- 
ferred. This  is  made  by  rubbing  up  the  camphor  with  loaf  sugar,  gum  arable,  and 
water ;  and  the  suspension  will  be  rendered  more  complete  and  permanent  by  the 
addition  of  a  little  myrrh.  Milk  is  sometimes  used  as  a  vehicle,  but  is  objectionable, 
from  its  liability  to  become  speedily  sour.  The  aqueous  solution  is  often  employed 
where  only  a  slight  impression  is  desired.  For  this  purpose,  the  Aqua  OmipJiorse 
of  the  U.  S.  Pharmacopoeia  is  preferable  to  the  solution  made  by  simply  pouring 
boiling  water  upon  a  lump  of  camphor,  which  is  sometimes  prescribed  under  the 
name  of  camphor  tea.  When  chloroform  is  not  inadmissible,  an  elegant  preparation 
may  be  made  by  dissolving  camphor  in  that  liquid,  in  the  proportion  of  two  drachms 
of  the  former  to  a  fluidrachm  of  the  latter,  and  then  mixing  the  solution  with  water 
by  the  intervention  of  the  yolk  of  an  egg. 

The  medium  dose  of  camphor  is  from  five  to  ten  grains  (0-33-0-65  Gm.) ;  but, 
to  meet  various  indications,  it  may  be  diminished  to  a  single  grain  (0*065  Gm.)  or 
increased  to  a  scruple  (1'3  Gm.).  The  injurious  effects  of  an  overdose  are  said  to 
be  best  counteracted,  after  clearing  out  the  stomach,  by  the  use  of  opium. 

Off.  Prep.  Aqua  Camphorre ;  Ceratum  Plumbi  Subacetatis,  U.  S.;  Linimentum 
Acouiti.  Br.;  Linimentum  Belladonnae,  Br.;  Linimentum  Camphorae ;  Linimentum 
Camphorae  Comp.,  Br.;  Linimentum  lodi,  Br.;  Linimentum  Saponis ;  Linimentum 
Sinapis  Comp.,  Br.;  Linimentum  Terebinthinae,  Br.;  Mistura  Chloroformi,  U.  S.; 
Spiritus  Camphorae ;  Tinctura  Camphorae  Composita,  Br.;  Tinct.  Opii  Campho- 
rata,  U.  S.;  Unguentum  Hydrargyri  Comp.,  Br.;  Unguentum  Plumbi  Subacetatis 
Comp.,  Br. 

*  An  ointment  of  camphor  may  be  made  by  heating  three  parts,  in  powder,  by  means  of  a  water- 
bath,  with  twelve  parts  of  prepare*!  lard,  and  stirring  the  solution  thoroughly  when  it  begins  to 
thicken  on  cooling.  (P.  J.  Tr..  July,  1S60,  p.  41.)  AI.  Parisel  recomniend-s  as  affording  a  better 
product,  that  the  powdered  camphor  and  the  lard  should  be  mixed,  at  ordinary  temperatures,  in  a 
thin  well-glazed  earthen  vessel,  and  allowed  to  stand  for  twelve  hours,  with  occasional  agitation. 
The  solution  of  the  camphor  is  effected  without  apparent  liquefaction,  each  molecule  being  dis- 
solved in  the  surrounding  molecules  of  the  lard.  {J»itni.  de  Pharm.,  Mai,  1S60,  p.  362.) 

t  There  is  some  diflacult.y  in  making  a  good  pilular  mass  with  powdered  camphor.  Mr.  "W.  H. 
Githens  states  that  this  difficulty  may  be  obviated  bv  using  soap  and  honey  as  excipients.  {A.  J.  P., 
xxxiii.  f06.) 
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CAMPHORA  MONOBRO:\rATA.    U.  8.     Monobromated  Camphor. 

Cio  Hi5  Br  O;  230'8.        (cam'pho-ka  mox-0-BrO-ma'ta.)  C20  His  Br  O2;  230-8. 

Broiiiated  Camphor,  Bromiuated  Camphor,  Broui-camphor ;  Camphre  monobrome,  Fr.;  Mono- 
broin  Camphor,  G. 

This  substance  was  discovered  in  1861  by  Th.  Swarts,  who  prepared  it  by  heat- 
ing bibroraide  of  camphor  in  a  sealed  tube  to  100°  C.  It  may  also  be  made  by 
heating  for  three  hours  in  a  sealed  tube,  with  the  water-bath,  bromine  and  camphor 
in  the  proper  chemical  proportions.  The  crystalline  mass  is  washed  with  water,  re- 
crystallized  from  alcohol  after  treatment  with  animal  charcoal,  washed  with  an  alco- 
holic solution  of  potassa,  then  with  much  water,  and  finally  recrystallized  from  a 
mixture  of  alcohol  and  ether.  It  is  very  easy  to  prepare  the  monobromide  on  a 
small  scale  in  this  way.  There  is,  however,  at  all  times  a  very  great  pressure  upon 
the  inside  of  the  tube,  and  the  attempt  to  practise  the  method  upon  a  large  scale  is 
very  apt  to  result  in  shattering  the  tubes.  This  has  led  to  numerous  experiments 
as  to  the  best  method  of  preparing  it.  Prof  Maisch  (A.  J.  P.,  1872,  p.  339)  in- 
troduces 4  oz  bromine  gradually  into  a  retort,  in  which  13  oz.  camphor  have  been 
previously  placed.  In  15  or  20  minutes  a  brisk  reaction  will  commence.  When 
this  subsides,  8  or  9  oz.  more  bromine  are  to  be  poured  in,  in  four  portions,  waiting 
after  each  addition  until  the  reaction  ceases.  The  liquid  in  the  retort  is  now  to  be 
heated  to  about  132°  C.  (270°  F.),  then  cooled,  and  sufficient  petroleum  benzin 
added  to  dissolve  the  crystalline  mass.  The  crystals  which  are  formed  on  cooling 
may  be  purified  by  recrystallization  from  benzin  or  hot  alcohol.  Various  modifica- 
tions of  this  process  have  been  proposed.  Prof.  J.  U.  Lloyd  (A.  J.  P.,  April,  1875) 
directs  the  addition  of  water  to  the  camphor  and  bromine  in  the  retort,  and  boils 
the  mixture  for  two  hours,  or  until  all  of  the  water  is  evaporated.  Then  the  con- 
tents are  poured  into  a  dish  and  treated  with  warm  alcohol,  and  allowed  to  crystal- 
lize, the  mother-liquor  drained  ofi"  and  recrystallized  from  hot  alcohol.  C.  C.  Keller 
(^Schweiz.  Wochensch.  f.  Phann.,  1880,  p.  50)  uses  chloroform  (instead  of  water,  as 
proposed  by  Prof  Jjloyd)  with  the  camphor  and  bromine,  and  washes  the  crystals 
with  absolute  alcohol,  crystallizing  them  finally  from  an  ethereal  solution.  300 
parts  of  camphor  yield  340  parts  monobromated  camphor. 

Properties.  "  Colorless,  prismatic  needles  or  scales,  permanent  in  the  air  and 
unaffected  by  light,  having  a  mild,  camphoraceous  odor  and  taste,  and  a  neutral  re- 
action. Almost  insoluble  in  water;  freely  soluble  in  alcohol,  ether,  chloroform,  hot 
benzin,  and  fixed  oils ;  slightly  soluble  in  glycerin.  When  heated,  Monobromated 
Camphor  slowly  volatilizes;  at  65°  C.  (149°  F.)  it  melts,  and  may  be  sublimed  at 
a  slightly  higher  temperature.  At  274°  C.  (525°  F.)  it  boils  and  is  completely  vola- 
tilized with  partial  decomposition.  If  boiled  with  test-solution  of  nitrate  of  silver, 
it  is  decomposed  and  yields  bromide  of  silver,  amounting  to  81-2  per  cent,  of  the 
weight  of  Monobromated  Camphor  taken.  It  is  soluble,  without  decomposition,  in 
cold,  concentrated  sulphuric  acid,  and  will  again  separate  unaltered,  if  the  solution 
be  poured  into  water."  l/.  S. 

Medical  Properties.  It  was  first  proposed  as  a  medicine  by  Professor  Deneffe, 
and  has  been  used  by  various  practitioners  as  a  nervous  sedative  in  delirium  tremens, 
hysteria,  convulsive  irritation  of  teething,  sleeplessness,  etc.  According  to  the  ex- 
periments of  Dr.  Bourneville  (Le  Progres  Medical,  1874)  and  of  Dr.  Lawson  {The 
Practitioner,  Aug.  1874),  it  produces  in  mammals  muscular  weakness,  passing  into 
paralysis,  very  decided  progressive  reduction  of  temperature,  decrease  in  the  respi- 
ration rate,  sleep  passing  into  stupor,  and  finally  death.  Dr.  Bourneville  states  that 
the  vessels  of  the  ear  and  eyelids  ip  the  rabbit  are  contracted.  Its  therapeutic  action 
resembles,  but  is  not  identical  with,  that  of  other  bromides;  in  the  experience  of  Dr. 
H.  C.  Wood,  it  has  seemed  to  be  of  especial  value  in  spermatorrhoea.  It  is  not 
safe  to  give  it  too  freely,  as  in  some  cases  its  ingestion  has  been  followed  by  epi- 
leptiform convulsions.     The  dose  of  it  is  5  grains  (-33  Gm.),*  given  in  pill  or  emul- 

*  Elixir  of  Monnbromated  Camphor  is  proposed  by  Munday  [P.  J.  Tr.,  March  3,  1877).  Mono- 
bromated camphor  3  parts,  alcohol  (90  per  cent.)  120  parts,  orange-flower  water  80  parts,  glycerin 
100  parts.  Mix  the  alcohol  and  glycerin  ;  dissolve  the  monobromated  camphor  by  the  use  of  a 
gentle  heat,  and  add  the  orange-flower  water.  This  solution  contains  1  per  cent  of  monobromated 
camphor. 
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sion,  and  repeated  every  hour  for  2  or  3  doses  if  necessary.  The  emulsion  may  be 
made  by  dissolving  it  in  six  times  its  weight  of  expressed  oil  of  almonds,  and  then 
forming  an  emulsion  with  gum  and  water  in  the  usual  manner. 


CANELL^  ALBiE  CORTEX.  Br.     Canella  Alba  Bark, 

(CA-XEL'L^  AL'B.E  COR'TEX.) 

Canella,  U.  S.,  1S70.  Canelle  blanche,  Fr.;  Weisser  Zimmt,  Canell,  Weisser  Canel,  G.;  Canella 
bianca,  Jt.;  Canela  blanca.  Sp. 

Gen.  Ch.  Calyx  three-lobed.  Petals  five.  Anthers  sixteen,  adhering  to  an  urceo- 
late  nectary.  Berry  one-celled  with  two  or  four  seeds.  WiUd.  (^Kat.  Ord.  Canel- 
laceae.) 

Canella  alba.  Wilid.  Sp.  Plant,  ii.  851  ;  Carson,  Illust.  of  Med.  Bot.  i.  24,  pi. 
16 ;  B.  and  T.  26.     This  is  the  only  species  of  the  genus.     It  is  an  erect  tree, 
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Transverse  section. 
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rising  sometimes  to  the  height  of  fifty  feet, 
branching  only  at  the  top,  and  covered  with 
a  whitish  bark,  by  which  it  is  easily  distin- 
guished from  other  trees  in  the  woods  where 
it  grows.  The  leaves  are  alternate,  petiolate, 
oblong,  obtuse,  entire,  of  a  dark  green  color, 
thick  and  shining  like  those  of  the  laurel, 
and  of  a  similar  odor.  The  flowers  are  small, 
of  a  violet  color,  and  grow  in  clusters  upon 
divided  footstalks,  at  the  extremities  of  the 
branches.  The  fruit  is  an  oblong  berry,  con- 
taining one,  two,  or  three  black,  shining  seeds. 
Canella  alba  is  a  native  of  Florida,  the  Buhama  Islands,  and  also  of  Jamaica  and 
other  West  India  islands.  The  bark  of  the  branches,  which  is  the  part  employed  in 
medicine,  is  loosened  and  deprived  of  its  epidermis  by  beating.  After  removal  from 
the  tree  it  is  dried  in  the  shade.  It  comes  to  us  in  pieces  partially  or  completely 
quilled,  occasionally  somewhat  twisted,  of  various  sizes,  from  a  few  inches  to  two 
feet  in  length,  from  half  a  line  to  two  or  even  three  lines  in  thickness,  and,  in  the 
quill,  from  half  an  inch  to  an  inch  and  a  half  in  diameter.  It  enters  commerce 
solely  from  the  Bahamas,  where  it  is  known  as  cinnamon  bark,  or  as  white  wood 
bark. 

Properties.  Canella  is  of  a  pale  orange  yellow  color  externally,  yellowish  white 
on  the  inner  surface,  with  an  aromatic  odor  somewhat  resembling  that  of  cloves, 
and  a  warm,  bitterish,  very  pungent  taste.  It  is  brittle,  breaking  with  a  short  frac- 
ture, and  yielding,  when  pulverized,  a  yellowish  white  powder.  Boiling  water  ex- 
tracts nearly  one-fourth  of  its  weight;  but  the  infusion,  though  bitter,  has  compara- 
tively little  of  the  warmth  and  pungency  of  the  bark.  It  yields  all  its  virtues  to 
alcohol,  forming  a  bright  yellow  tinc.ure,  which  is  rendered  milky  by  the  addition 
of  water.  By  distillation  with  water  it  affords  a  large  proportion  of  a  yellow  or  red- 
dish, fragrant,  and  very  acrid  volatile  oil.  It  contains,  moreover,  according  to  the 
analysts  of  MM.  Petroz  and  Robinet,  mannite,  a  peculiar  very  bitter  extractive, 
22 
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resin,  gum,  starch,  albumen,  and  various  saline  substances,  Meyers  and  Reiche  ob- 
tained twelve  drachms  of  the  volatile  oil  from  ten  pounds  of  the  bark.  They  found 
it  to  consist  of  four  different  oils,  the  first  being  identical  with  the  eugenol  or  eugenic 
acid  of  oil  of  cloves ;  the  second  is  closely  allied  to  the  chief  constituent  of  cajeput 
oil ;  the  other  oils  require  further  examination.  The  bark  yielded  to  Fluckiger  0-74 
per  cent,  of  oil,  Meyers  and  lleiche  also  obtained  8  per  cent,  of  mannite  and  6  per 
cent,  of  ash,  chiefly  calcium  carbonate.  {Pharmacogniph.,  2d  ed.,  p.  75.)  Canella 
has  been  sometimes  confounded  with  Winter's  bark,  from  which,  however,  it  differs 
both  in  sensible  properties  and  composition.  (See  Wintera.^ 

Medical  Properties  and  Uses.  Canella  is  possessed  of  the  ordinary  properties 
of  the  aromatics.  acting  as  a  local  stimulant  and  gentle  tonic,  and  producing  upon 
the  stomach  a  warming  cordial  effect,  which  renders  it  useful  as  an  addition  to  tonic 
or  purgative  medicines,  in  debilitated  states  of  the  digestive  organs.  It  is  scarcely 
ever  prescribed  except  in  combination.  In  the  West  Indies  it  is  employed  by  the 
neeroes  as  a  condiment,  and  has  some  reputation  as  an  antiscorbutic. 

^Off.  Prep.  Vinum  Rhei,  Br. 

CANNABIS   AMERICANA.     American  Cannabis. 

(cXn'na-bIs  A-MER-I-CA'NA.) 

"  Cannabis  sativa,  Linn6  {Nat.  Ord.  Urticaceae,  Cannabineae),  grown  in  the 
Southern  United  States,  and  collected  while  flowering."  U.  S. 

American  Hemp,  U.S.  1870;  Chanvre  am^ricain,  Fi:;  Amerikanischer  Hanf,  G. 

CANNABIS  INDICA.  U.  S.,  Br.     Indian  Cannabis. 

(C.X.N'NA-BTS  IN'DI-CA.) 

"  The  flowering  tops  of  the  female  plant  of  Cannabis  sativa,  Linnd  (JVat.  Ord. 
Urticaceai,  Cannabineae),  grown  in  the  East  Indies,"  U.  S.  "  The  dried  flowering 
tops  of  the  female  plants  of  Cannabis  sativa.  That  which  is  grown  in  India,  and 
from  which  the  resin  has  not  been  removed,  is  alone  to  be  employed."  Br. 

Hemp,  Indian  Hemp;   Herba  Cannabis  Indicas,  P.O.;  Chanvre  Indien,  Fr.;  Indischer  Hanf,  G. 

Gen.  Ck.  Male.  Calyx  five-parted.  Stamens  five.  Female.  Calyx  one-leaved, 
rolled  up.     Styles  two.  Lindley. 

Cannabis  sativa.  Linn.  Sp.  Plant.  1457  ;  Griffith,  Med.  Bot.  p.  572 ;  B.  and  T. 
231,  Hemp  is  an  annual  plant,  from  four  to  eight  feet  or  more  in  height,  with  an 
erect,  branching,  angular  stem.  The  leaves  are  alternate  or  opposite,  on  long,  lax 
footstalks,  roughish,  and  digitate,  with  linear-lanceolate,  serrated  segments.  The 
stipules  are  subulate.  The  flowers  are  axillary ;  the  male  in  long,  branched,  droop- 
ing racemes ;  the  female  in  erect,  simple  spikes.  The  stamens  are  five,  with  long 
pendulous  anthers  ;  the  pistils  two,  with  long,  filiform,  glandular  stigmas.  The  fruit 
is  ovate  and  one-seeded.  The  whole  plant  is  covered  with  a  fine  pubescence,  scarcely 
visible  to  the  naked  eye,  and  is  somewhat  viscid  to  the  touch.  The  hemp  plant  of 
India,  from  which  the  drug  is  derived,  has  been  considered  by  some  as  a  distinct 
species,  and  named  Cannabis  Indiea  ;  but  the  most  observant  botanists,  upon  com- 
paring it  with  our  cultivated  plant,  have  been  unable  to  discover  any  specific  differ- 
ence. It  is  now,  therefore,  regarded  merely  as  a  variety,  and  is  distinguished  by  the 
epithet  Indiea.  Dr.  Pereira  states  that,  in  the  female  plant,  the  flowers  are  some- 
what more  crowded  than  in  the  common  hemp ;  but  that  the  male  plants  in  the  two 
varieties  are  in  all  respects  the  same.  It  is  unfortunate  that  the  name  of  Indian 
hemp  has  been  attached  to  the  medicinal  product ;  as,  in  the  United  States,  the  same 
name  has  long  been  appropriated  to  Apocynum  cannabinum,  and  some  confusion 
has  hence  arisen. 

The  American  and  true  Indian  hemp  are  respectively  described  as  follows  in  the 
present  edition  U.  S.  P. 

"  Stem  about  six  feet  (2  m.)  high,  rough ;  leaves  opposite  below,  alternate  above, 
petiolate,  digitate ;  the  leaflets  linear-lanceolate,  serrate ;  dioecious,  the  staminate 
flowers  in  pedunculate  clusters  forming  compound  racemes ;  the  pistillate  flowers 
axillary,  sessile  and  bracteate ;  odor  heavy ;  taste  bitter,  slightly  acrid."  C  S. 
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"  Branching,  compressed,  brittle,  about  two  inches  (5  cm.)  long,  with  a  few 
digitate  leaves,  having  linear-lanceolate  leaflets,  and  numerous,  sheathing,  pointed 
bracts,  each  containing  two  small,  pistillate  flowers,  sometimes  with  the  nearly  ripe 
fruit,  the  whole  more  or  less  agglutinated  with  a  resinous  exudation.  It  has  a 
brownish  color,  a  peculiar,  narcotic  odor,  and  a  slightly  acrid  taste."  U.  S. 

C.  sativa  is  a  native  of  the  Caucasus,  Persia,  and  the  hilly  regions  in  the  north 
of  India.  It  is  cultivated  in  many  parts  of  Europe  and  Asia,  and  largely  in  our 
Western  States.  It  is  from  the  Indian  variety  exclusively  that  the  medicine  was 
formerly  obtained;  the  heat  of  the  climate  in  Hindostan  apparently  favoring  the 
development  of  its  active  principle.*  Dr.  H.  C.  Wood  having  obtained  a  parcel 
of  the  male  plant  from  Kentucky,  made  an  alcoholic  extract  of  the  leaves  and  tops, 
and,  upon  trying  it  on  the  system,  found  it  efi"ective  in  less  than  a  grain,  and,  hav- 
ing inadvertently  taken  too  large  a  dose,  experienced  effects  which  left  no  doubt  of 
the  powers  of  the  medicine,  and  of  the  identity  of  its  influence  with  that  of  the 
Indian  plant.  How  far  the  female  tops  might  have  the  same  effect  is  left  uncertain  ; 
but,  if  we  are  to  judge  from  analogy  with  the  Indian  plant,  they  would  be  preferable 
to  the  male.  (Proc.  Am.  Philos.  Soc,  vol.  xi.  p.  226.)  The  results  obtained  by  Dr. 
Wood  were  so  decisive  that,  at  the  1870  revision  of  our  Pharmacopoeia,  the  Ameri- 
can plant  and  an  extract  were  introduced  into  the  materia  medica  catalogue ;  but 
none  of  the  extract  has  been  made  for  commercial  purposes,  and  in  the  present 
Pharmacopoeia,  Extractum  Cannabis  AmericancE  has  been  dropped. 

The  seeds,  though  not  now  officinal,  have  been  used  in  medicine.  They  are  about 
the  eighth  of  an  inch  long,  roundish-ovate,  somewhat  compressed,  of  a  shining  ash- 
gray  color,  and  of  a  disagreeable,  oily,  sweetish  taste.  They  yield  by  expression 
about  20  per  cent,  of  a  fixed  oil,  which  has  the  drying  property,  and  is  used  in 
the  arts.  They  contain  also  uncrystallizable  sugar  and  albumen,  and  when  rubbed 
with  water  form  an  emulsion,  which  may  be  used  advantageously  in  inflammations 
of  the  mucous  membranes,  though  without  narcotic  properties.  They  are  much 
used  as  food  for  birds,  which  are  fond  of  them.  They  are  generally  believed  to  be 
in  no  degree  poisonous ;  but  M.  Michaud  relates  the  case  of  a  child,  in  which  seri- 
ous symptoms  of  narcotic  poisoning  occurred  after  taking  a  certain  quantity  of  them. 
It  is  probable  that  some  of  the  fruit  eaten  by  the  child  was  unripe ;  as,  in  this  state, 
it  would  be  more  likely  to  partake  of  the  peculiar  qualities  of  the  plant  itself 
(^Annuaire  Je  Therap.,  1860,  p.  159.) 

In  Hindostan,  Persia,  and  other  parts  of  the  East,  hemp  has  long  been  habitually 
employed  as  an  intoxicating  agent.  The  parts  used  are  the  tops  of  the  plant,  and 
a  resinous  product  obtained  from  it.  The  plant  is  cut  after  flowering,  and  formed 
into  bundles  from  two  to  four  feet  long  by  three  inches  in  diameter,  which  are  sold 
in  the  bazaars  under  the  name  of  giinjah.  The  hashish  of  the  Arabs  is  essentially 
the  same.  The  name  hang  is  given  to  a  mixture  of  the  larger  leaves  and  capsules 
without  the  stems.  There  is  on  the  surface  of  the  plant  a  resinous  exudation  to 
which  it  owes  its  clammy  feel.  Men  clothed  in  leather  run  through  the  hemp  fields, 
brushing  forcibly  against  the  plants,  and  thus  separating  the  resin,  which  is  subse- 
quently scraped  from  their  dress,  and  formed  into  balls.  These  are  called  churrns. 
In  these  different  states  of  preparation,  the  hemp  is  smoked  like  tobacco,  with  which 

*  On  a  visit  to  the  botanical  garden  of  Edinburgh,  in  the  aatamn  of  1860,  Dr.  George  B.  Wood 
saw  a  full-grown  specimen  of  Cannabis  gnlica,  and  was  surprised  to  find  that  it  was  only  about  four 
feet  high,  had  little  or  no  odor,  and  was  scarcely  adhesive  when  handled.  If  this  is  the  general 
character  of  the  hemp  plant  in  the  north  of  Europe,  it  is  not  surprising  that  it  should  be  destitute 
of  the  medicinal  properties  of  the  Indian  plant.  In  Philadelphia,  the  plant  attains  a  height  usu- 
ally of  six  or  eight  feet,  has  a  decided  narcotic  odor,  and  exudes  so  much  of  its  peculiar  resin  as 
to  be  very  adhesive  to  the  fingers.  It  is  highly  probable,  therefore,  that  the  hemp  plant  grown 
in  this  country  might  be  advantageously  used  in  medicine.  On  this  occasion  Dr.  Christison  in- 
formed Dr.  Geo.  B.  Wood,  from  information  he  had  received  from  India,  that  the  plant  there  culti- 
vated in  the  hot  plains  does  not  yield  ha.=hish  satisfactorily  ;  but  that  this  product  is  chiefly  if  not 
exclusively  obtained  from  it  in  the  hilly  regions.  He  said,  moreover,  that  the  story  of  the  natives 
running  through  the  hemp  fields  and  collecting  the  resin  on  their  clothing,  from  which  it  is  after- 
wards scraped,  is,  if  not  quite  untrue,  at  least  apocryphal.  He  had  been  informed  that  the  real 
mode  of  gathering  it  is  to  rub  the  hemp-tops  between  the  hands,  and,  when  the  palms  and  fingers 
are  sufficiently  loaded  with  the  resin,  to  scrape  it  off.  It  is  possible,  however,  that  different 
methods  may  be  followed  in  different  localities. 
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it  is  said  to  be  frequently  mixed.  An  infusion  or  decoction  of  the  plant  is  also 
sometimes  used  as  an  exhilarating  drink. 

The  imported  medicinal  resin  or  extract  of  hemp,  directed  by  the  TJ.  S.  Pharma- 
copoeia of  1860,  is  made  by  evaporating  a  tincture  of  the  dried  tops.  Dr.  O'Shaugh- 
nessy  directs  it  to  be  prepared  by  boiling  the  tops  of  the  gunjah  in  alcohol  until  all 
the  resin  is  dissolved,  and  evaporating  to  dryness  by  means  of  a  water-bath.  Mr. 
Robertson,  of  the  Calcutta  Medical  College,  prepares  it  by  passing  the  vapor  of 
boiling  alcohol  from  the  boiler  of  a  still  into  the  dried  plant  contained  in  a  convenient 
receptacle,  and  evaporating  the  condensed  liquor  by  a  heat  not  exceeding  65"6°  C. 
(150°  F.).  The  Messrs.  Smith,  of  Edinburgh,  obtained  a  purer  resin  by  the  follow- 
ing process.  Bruised  guujah  is  digested,  first  in  successive  portions  of  warm  water, 
till  the  expressed  liquid  comes  away  colorless ;  and  afterwards,  for  two  days  with  a 
moderate  heat,  in  a  solution  of  carbonate  of  sodium,  containing  one  part  of  the  salt  for 
two  of  the  dried  herb.  It  is  then  expressed,  washed,  dried,  and  exhausted  by  percola- 
tion with  alcohol.  The  tincture,  after  being  agitated  with  milk  of  lime  containing 
one  part  of  the  earth  for  twelve  of  the  gunjah  used,  is  filtered  ;  the  lime  is  precipi- 
tated by  sulphuric  acid;  the  filtered  liquor  is  agitated  with  animal  charcoal,  and 
again  filtered ;  most  of  the  alcohol  is  distilled  off,  and  to  the  residue  twice  its  weight 
of  water  is  added ;  the  liquor  is  then  allowed  to  evaporate  gradually ;  and,  finally, 
the  resin  is  washed  with  fresh  water  until  it  ceases  to  impart  a  sour  or  bitter  taste 
to  the  liquid,  and  is  then  dried  in  thin  layers.  Thus  obtained,  it  retains  the  odor 
and  taste  of  the  gunjah,  of  which  100  pounds  yield  6  or  7  of  the  extract.  Much 
of  the  commercial  extract  is  very  impure,  and  is  but  partially  soluble  in  alcohol. 

Under  the  name  of  Extractum  Cannabis  Parijicatum,  the  U.  S.  Pharmacopoeia 
of  1860  directed  a  preparation  made  by  evaporating  a  tincture  of  the  crude  extract, 
which,  from  its  greater  uniformity  of  strength,  was  preferable  for  prescription.  The 
British  Pharmacopoeia  directs  the  Extract  of  Indian  Hemp  to  be  prepared  by 
macerating  an  avoirdupois  pound  of  the  dried  tops  of  the  hemp,  in  coarse  powder, 
in  four  Imperial  pints  of  rectified  spirit,  for  seven  days,  then  expressing,  and  evapo- 
rating to  the  proper  consistence.     From  this  a  tincture  is  ordered  to  be  prepared. 

Properties.  Fresh  hemp  has  a  peculiar  narcotic  odor,  which  is  said  to  be  capable 
of  producing  vertigo,  headache,  and  a  species  of  intoxication.  It  is  much  less  in 
the  dried  tops,  which  have  a  feeble  bitterish  taste.  According  to  Dr.  Royle,  clmrrus 
is  when  pure  of  a  blackish  gray,  blackish  green,  or  dirty  olive  color,  of  a  fragrant 
and  narcotic  odor,  and  a  slightly  warm,  bitterish,  and  acrid  taste.  Schlesinger 
found  in  the  leaves  a  bitter  substance,  chlorophyll,  green  resinous  extractive,  color- 
ing matter,  gummy  extract,  extractive,  albumen,  lignin,  and  salts.  The  plant  also 
contains  volatile  oil  in  very  small  proportion,  which  probably  has  narcotic  properties. 
The  resin  obtained  by  T.  &  H.  Smith,  of  Edinburgh,  in  1846,  is  probably  the  active 
principle,  and  has  received  the  name  of  cannabin.  It  is  neutral,  soluble  in  alcohol 
and  ether,  and  separable  from  the  alcoholic  solution  by  water  as  a  white  precipitate. 
Martino  (X.  Rep.  Pharm.,  4,  p.  520)  obtained  a  resin  fusing  at  68°  C  (1544°  F.), 
easily  soluble  in  alcohol,  ether,  and  volatile  oils,  difficultly  soluble  in  aqueous  alkalies 
and  acids.  By  oxidation  with  nitric  acid  a  product  is  formed,  oxt/cannnbin,  C,„H,^ 
H^O.,  which,  after  purifying,  is  white  and  crystalline.  Preobraschensky  (Pharm.  Zeit. 
f.  Hussl.,  1876,  p.  705)  believes  that  cannabis  Indica  contains  the  alkaloid  nicotine  ; 
this  has,  however,  not  been  confirmed,  and  is  hardly  probable,  because  the  physio- 
logical actions  of  the  two  drugs  differ  very  greatly.  The  taste  of  caimabin  is  warm, 
bitterish,  acrid,  somewhat  balsamic,  and  its  odor  fragrant,  especially  when  heated. 
From  the  eflfects  on  the  system  -of  the  exhalations  from  fresh  hemp,  it  was  a  very 
probable  supposition  that  the  plant  owed  its  medical  properties,  in  part  at  least,  to  a 
volatile  principle.  By  repeated  distillation  of  the  same  portion  of  water  from  rela- 
tively large  quantities  of  hemp  renewed  at  each  distillation,  M.  J.  Personne  obtained 
a  volatile  oil,  of  a  stupefying  odor,  and  an  action  on  the  system  such  as  to  dispose 
him  to  think  that  it  was  the  active  principle  of  the  plant.  As  the  water  distilled 
was  strongly  alkaline,  he  supposed  that  this  volatile  principle  might  be  a  new  alka- 
loid ;  but  the  alkaline  reaction  was  found  to  depend  on  ammonia ;  and  the  liquid 
obtained  proved  to  be  a  volatile  oil,  lighter  than  water,  of  a  deep  amber  color,  a  strong 
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smell  of  hemp,  and  composed  of  two  distinct  oils,  one  colorless,  with  the  fonnula 
C  -H„,  the  other  a  hydride  of  the  first,  CijHj,,  which  was  solid,  and  separates  from 
alcohol  in  plate-like  crystals.  For  the  former  IM.  Personue  proposes  the  name  of  can- 
nabene.  When  this  is  inhaled,  or  taken  into  the  stomach,  a  singular  excitement 
is  felt  throughout  the  system,  followed  by  a  depression,  sometimes  amounting  to 
syncope,  with  hallucinations  which  are  generally  disagreeable,  but  an  action  on  the 
whole  slighter  and  more  fugitive  than  that  of  the  resin. 

Medical  Properties.  Extract  of  hemp  is  a  powerful  narcotic,  causing  exhilara- 
tion, intoxicatioQ,  delirious  hallucinations,  and,  in  its  subsequent  action,  drowsiness 
and  stupor,  with  little  eflfect  upon  the  circulation.  It  is  asserted  also  to  act  as  a 
decided  aphrodisiac,  to  increase  the  appetite,  and  occasionally  to  induce  the  catalep- 
tic state.  In  overdoses  it  may  produce  poisonous  effects.  In  morbid  states  of  the 
system,  it  has  been  found  to  cause  sleep,  to  allay  spasm,  to  compose  nervous  disqui- 
etude, and  to  relieve  pain.  In  these  respects  it  resembles  opium ;  but  it  differs 
from  that  narcotic  in  not  diminishing  the  appetite,  checking  the  secretions,  or  con- 
stipating the  bowels.  It  is  much  less  certain  in  its  effects  ;  but  may  sometimes  be 
preferably  employed,  when  opium  is  contraindicated  by  its  nauseating  or  consti- 
pating effects,  or  its  disposition  to  produce  headache,  and  to  check  the  bronchial 
secretion.  The  complaints  in  which  it  has  been  specially  recommended  are  neural- 
gia, gout,  rheumatism,  tetanus,  hydrophobia,  epidemic  cholera,  convulsions,  chorea, 
hysteria,  mental  depression,  delirium  tremens,  insanity,  and  uterine  hemorrhage.  It 
has  been  found  to  cure  obstinate  intermittent  fever,  given  before  the  paroxysm. 
Dr.  Alexander  Christison,  of  Edinburgh,  affirms  that  it  has  the  property  of  hasten- 
ing and  increasing  the  contractions  of  the  uterus  in  delivery,  and  has  employed 
it  with  advantage  for  this  purpose.  It  acts  very  quickly,  and  without  anaesthetic 
effect.  It  appears,  however,  to  exert  this  influence  only  in  a  certain  proportion  of 
cases.  {Ed.  Jluiifh.  Journ.  of  Med.  Sci.,  xiii.  117,  and  xv.  12-i.)  The  strength  of 
the  extract  varies  much  as  found  in  commerce,  and  therefore  no  definite  dose 
can  be  fixed.  When  it  is  of  good  quality,  half  a  grain  or  a  grain  (0-03— 0065  Gm.) 
will  affect  the  system.  The  Messrs.  Smith  found  two-thirds  of  a  grain  (O-O-l  Gm.) 
of  their  extract  to  produce  powerful  narcotic  effects.  In  some  instances  it  will  be 
necessary  to  give  as  much  as  ten  or  twelve  grains  (0-65-0-80  Gm.)  of  the  im- 
ported extract;  and  half  an  ounce  (155  Gm.)  of  it  has  been  taken  without  sensible 
effect.  The  proper  plan  is  to  begin  with  one-quarter  or  half  a  grain  (0'016— 0-03 
Gm.),  repeated  at  intervals  of  two,  three,  or  four  hours,  and  gradually  increased 
until  its  influence  is  felt,  and  the  strength  of  the  parcel  employed  is  thus  ascertained. 
Afterwards  the  dose  will  be  regulated  by  the  ascertained  strength ;  but,  should  a 
new  parcel  be  employed,  the  same  caution  must  be  observed  as  to  the  commencing 
dose.  A  tincture  is  prepared  by  dissolving  an  ounce  of  the  extract  in  a  pint  (Imp. 
meas.)  of  alcohol.  A  dose  of  this,  equivalent  to  a  grain  of  the  extract,  is  about 
twenty  minims  (125  C.c),  or  forty  drops.  Dr.  O'Shaughnessy  gave  ten  drops 
(0-6  C.c.)  every  half  hour  in  cholera,  and  a  fluidrachm  (3-75  C.c.)  every  half  hour 
in  tetanus  As  the  resin  is  precipitated  by  water,  the  tincture  should  be  adminis- 
tered in  mucilage  or  sweetened  water.  Alarming  effects  have  been  produced  by 
overdoses. 

O/f.  Prep.  Extractum  Cannabis  Indicae,  U.  S.;  Tinctura  Cannabis  Indicae,  U.  S., 
Br.;  Extractum  Cannabis  Indicae  Fluidum,  U.  S. 

CAXTHARIS.  U.  S.,  Br.     aintharides.     [Spanish  Flies.'] 

(CAX'THA-ElS.) 

"  Cantharis  vesicatoria.  De  Geer.  ( Class,  Insecta ;  Order,  Coleoptera.)  Can- 
tharides  should  be  kept  in  well-closed  vessels,  containing  a  little  camphor."  Ui  S. 
"  Cantharis  vesicatoria."  Br. 

Cantharides, /•.<?.  .•  Mtiscae  Hispanicae;  Cantharides,  Cantharide,  /V..-  Spanische  Fliege,  Kan- 
tharide,  Canthariden,  G.:  Cantarelie,  It.;  Cantbaridas,  Sp. 

The  term  Cantharis  was  employed  by  the  ancient  Greek  writers  to  designate  many 
coleopterous  insects  or  beetles.  Linnaeus  gave  the  title  to  a  genus  not  including  the 
officinal  blistering  insect,  and  placed  this  in  the  genus  Meloe,  which,  however,  has 
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been  since  divided  into  several  genera.  Geoffrey  made  the  Spanish  fly  (beetle)  *  the 
prototype  of  a  new  one  called  Cantharis,  substituting  Oicindela  as  the  title  of  the 
Linnajan  genus.  Fabricius  altered  the  arrangement  of  Geoffrey,  and  substituted 
Lytta  for  Cantharis  as  the  generic  name.  The  former  was  adopted  by  the  London 
College,  and  at  one  time  was  in  extensive  use ;  but  the  latter,  having  been  restored 
by  Latreille,  is  now  recognized  in  the  British  and  American  Pharmacopoeias,  and  is 
universally  employed.  By  this  naturalist  the  vesicating  insects  were  grouped  in  a 
small  tribe,  corresponding  very  nearly  with  the  Linnaean  genus  Meloe,  and  distin- 
guished by  the  title  Cantharidse.  This  tribe  he  divided  into  eleven  genera,  among 
which  is  Cantharis.  Two  others  of  these  genera,  Meloe  properly  so  called,  and  J/y- 
labris,  have  been  employed  as  vesicatories.  Mylahris  cichorii  is  thought  to  be  one 
of  the  insects  described  by  Pliny  and  Dioscorides  under  the  name  of  cautharides, 
and  is  to  this  day  employed  in  Italy,  Greece,  the  Levant,  and  Egypt ;  and  another 
species,  M.  pustulata,  is  used  for  the  same  purpose  in  China.  Mr.  W.  R.  Warner 
has  found  500  parts  of  M.  cichorii  to  yield  2-13  parts  of  cantharidin,  which  some- 
what exceeds  the  yield  of  Spanish  flies  (A.  J.  P.,  xxviii.  195)  ;  and  R.  Wolff  has 
obtained  by  ethereal  extraction  more  tlian  4  parts  of  cantharidin  in  500  of  the 
Lj/tta  aspersa  of  Buenos  Ayres.  Tlie  M.  cichorii  has  been  recently  imported  to 
some  extent  under  the  name  of  Chinese  blistering  fly.  It  is  black,  with  the  pow- 
der blackish  gray  and  free  from  shining  particles.  Meloe  proscarahsens  and  M. 
mnjalis  have  been  occasionally  substituted  for  cantharides  in  Europe,  and  M.  Irian- 
themse,  is  used  in  the  upper  provinces  of  Hindostan.  Several  species  of  Cantharis, 
closely  analogous  in  medical  properties,  are  found  in  various  parts  of  the  world ; 
but  C.  vesicatoria  is  the  only  one  recognized  as  officinal  in  the  United  States,  Great 
Britain,  and  France.  A  second  species,  G.  vittata,  was  introduced  into  our  national 
Pharmacopoeia,  but  has  been  discarded.  Of  this,  and  some  other  indigenous  species, 
notice  will  be  taken  at  the  end  of  this  article.  At  present  we  shall  confine  our  obser- 
vations to  C.  vesicatoria. '\ 

Cantharis.  CVass  Insecta.  OrcZer  Coleoptera.  Linn. — i^ami?^  Trachelides.  Tribe 
Cantharidae.  Latreille. 

Gen.  Ch.  Tarsi  entire  ;  nails  bifid ;  head  not  produced  into  a  rostrum ;  elytra 
flexible,  covering  the  whole  abdomen,  linear,  semicylindric ;  wings  perfect ;  maxillas. 
with  two  membranous /ac/«ias,  the  external  one  acute  within,  subuncinate;  antennas, 
longer  than  the  head  and  thorax,  rectilinear  ;  first  joint  largest,  the  second  transverse, 
very  short;  maxillary  palpi  larger  at  tip.   {Say.) 

Cantharis  vesicatoria.  Latreille,  Gen.  Crust,  et  Insect.,  ii.  p.  220.  This  beetle  is 
from  six  to  ten  lines  in  length,  by  two  or  three  in  breadth,  and  of  a  beautiful, 
shining,  golden  green  color.  The  head  is  large  and  heart-shaped,  bearing  two  thread- 
like, black,  jointed  feelers;  the  thorax  short  and  quadrilateral ;  the  wing-sheaths  long 
and  flexible,  covering  brownish  membranous  wings.  When  aliv£,  the  Spanish  flies 
have  a  strong,  penetrating,  fetid  odor,  compared  to  that  of  mice,  by  which  swarms 
of  them  may  be  detected  at  a  considerable  distance.  They  attach  themselves  prefer- 
ably to  certain  trees  and  shrubs,  such  as  the  white  poplar,  privet,  ash,  elder,  and  lilac, 
upon  the  leaves  of  which  they  feed.  They  abound  most  in  Spain,  Italy,  and  the 
south  of  France,  but  are  found  also  in  all  the  temperate  parts  of  Europe,  and  in  the 
west  of  Asia.  According  to  the  researches  of  Lichtenstein,the  eggs  are  laid  by 
the  female  in  the  latter  part  of  June  in  small  cylindrical  holes  made  in  the  ground. 
A  week  later  the  larvae  hatch  out.  They  are  a  millimetre  long,  with  two  long 
caudal  threads,  and  of  a  brown  color.  After  many  efforts,  M.  Lichtenstein  succeeded 
in  getting  them  to  feed  on  the  boney  contained  in  the  stomach  of  bees.  In  a  few 
days  they  changed  into  milk-white  larvae,  and  about  a  month  after  this  buried 
themselves  in  the  ground,  to  assume  the  chrysalis  stage  and  to  hatch  out  the  following 
spring  as  perfected  beetles.  In  the  wild  state  the  larvae  are  said  to  mount  up  flowers 
and  attacli  themselves  to  bees  or  other  hymenopterous  insects  ;  carried  by  the  bee 

»  A  heetle  is  to  be  distinguished  from  a.  fly  by  its  having  the  first  pair  of  wings  converted  into 
elj'tra,  or  wing-cases — i.e.,  thickened  and  hardened  for  protection. 

t  Those  who  wish  to  investigate  the  subject  of  vesicating  insects  generally  are  referred  to  the 
P.  J.  Tr.  (Aug.  2, 1871),  also  Proc.  A.  P.  A.  (1876,  p.  507). 
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to  the  hire,  the  larvae  feed  upon  the  young  bees  and  the  honey  and  bee  bread 
stored  up  for  use.  The  beetles  usually  make  their  appearance  in  swarms  upon  the 
trees  in  May  and  June,  when  they  are  coUeAed.  The  time  preferred  for  the  pur- 
pose is  in  the  morning  at  sunrise,  when  they  are  torpid  from  the  eold  of  the  night, 
and  easily  let  go  their  hold.  Persons  with  their  faces  protected  by  masks,  and  their 
hands  with  gloves,  shake  the  trees,  or  beat  them  with  poles ;  and  the  insects  are 
received  as  they  fall  upon  linen  cloths  spread  underneath.  They  are  then  plunged 
into  vin^ar  diluted  with  water,  or  exposed  in  sieves  to  the  vapor  of  boiling  vinegiar, 
and,  having  been  thus  deprived  of  life,  are  dried  either  in  the  sun,  or  in  apartments 
heated  by  stoves.  This  mode  of  killing  the  flies  by  the  steam  of  vinegar  is  as  an- 
cient as  the  times  of  Diosoorides  and  Pliny.  In  some  places  they  are  gathered  by 
HDoking  the  trees  with  burning  brimstone.  It  has  been  proposed  by  M.  Lutrand  to 
destroy  them  by  the  vapor  of  chloroform.  When  perfectly  dry,  they  are  introduced 
into  casks  or  boxes,  lined  with  paper  and  carefully  dosed,  so  as  to  exclude  as  much 
as  possible  the  atmospheric  moisture.  According  to  M.  Nentwich,  the  young  fly 
has  no  vesicating  power ;  and  even  those  half-grown  are  equally  destitute  of  it. 
(/».  J.  Tr.,  Nov.  and  Dec.,  1870,  p.  355  ) 

Cantharides  come  chiefly  from  Spain,  Italy,  Sicily,  and  other  parts  of  the  Mediter- 
ranean. Considerable  quantities  are  also  brought  fit)m  St.  Petersburg,  derived  origi- 
Bally,  in  all  probability,  from  the  southern  provinces  of  Russia,  where  the  insect  is 
very  abundant.  The  Russian  flies  are  most  esteemed.  They  may  be  distinguished 
by  their  greater  size,  and  their  color  approaching  to  that  of  copper. 

In  the  United  States  are  several  species  of  Cantharis,  which  have  been  employed 
as  substitutes  for  C.  vesicatoria,  and  found  equally  efficient ;  but  none  of  them  are 
now  recognized  by  our  national  Pharmacopoeia ;  even  C.  vittata^  which  was  at  one 
time  officinal,  having  been  discarded.  This  we  r^ret,  as  it  seems  to  us  that  the 
native  products  of  our  country  should  alwavs  be  encouraged  when  shown  to  be  use- 
ful. WTe  shall  briefly  notice  all  that  have  been  submitted  to  experiment,  and  found 
to  possess  vesicating  powers, 

1.  Cantharis  cittata.  Latreille,  Gem.  Cnat.  et  Jnaeet.;  Ihirand,  Joum.  of  the  PhU, 
Cof.  ofPharm.,  iL  274,  fig.  4.  The  potatory  *  is  rather  smaller  than  C.  vesieatoria, 
which  it  resembles  in  shape.  Its  length  is  about  six  lines.  The  head  is  light  red, 
with  dark  spots  upon  the  top ;  the  feelers  are  black ;  the  elytra  or  wing-cases  are 
black,  with  a  yellow  longitudinal  stripe  in  the  centre,  and  with  a  ydlow  margin  ;  the 
thorax  is  also  black,  with  three  yellow  Hoes ;  and  the  abdomen  and  l^s,  which  have 
the  same  color,  are  covered  with  a  cinereous  down.  It  inhabits  chiefly  the  potato 
vine,  and  appears  about  the  end  of  July  or  beginning  of  August,  in  some  seasons 
very  abundantly.  It  is  found  on  the  plant  in  the  morning  and  evening,  but  during  the 
heat  of  the  day  descends  into  the  soil.  The  insects  are  collected  by  shaking  them 
from  the  plant  into  hot  water ;  and  are  afterwards  carefully  dried  in  the  sun.  They  are 
natives  of  the  Middle  and  Southern  States.  This  species  of  Cantharis  was  first  de- 
scribed by  Fabricius  in  the  year  1781,  and  was  introduced  to  the  notice  of  the  pro- 
fession by  Dr.  Isaac  Chapman,  of  Bucks  County,  Pennsylvania,  who  found  it  equal  if 
not  superior  to  the  Spanish  fly  as  a  vesicatory.  The  testimony  of  Dr.  Chapman  has 
been  corroborated  by  that  of  many  other  practitioners.  It  may  be  applied  to  the  same 
purposes,  treated  in  the  same  manner,  and  given  in  the  same  dose  as  the  fore^n 
insect.  Mr.  W.  R.  Warner  obtained  1-99  parts  of  cantharidin  from  500  parts  of 
this  beetle,  but  by  improved  methods  Mr.  Fahnestock  procured  1 J  per  cent,  of  the 
active  principle.  {A.  J.  /*.,  xxviiL  195 ;  IL  298.)  Professor  Leidy,  of  the  University 
of  Pennsylvania,  ascertained,  by  experiment,  that  the  vesicating  property  of  this 
insect  resides  in  the  blood,  the  eggs,  and  a  peculiar  fatty  matter  of  certain  accessory 
glands  of  the  generative  apparatus.  (Am.  Jonm.  of  Med.  ScL,  Jan.  1860,  p.  60.) 

2.  Cantharis  einerea.  Latreille,  Gen.  Crusi.  et  Imseet.;  Diurand,  Jottrn.  of  the 
Phil.  Col.  of  Pharm.,  iL  274,  fig;  5.  The  ash-eohred  catUhqris  dosdy  resraibles 
the  preceding  species  in  figtire  and  siie ;  but  differs  from  it  in  color.  The  dytra 
and  body  are  black,  without  the  yellow  stripes  that  characterixe  C.  vittata,  and  are 

*  According  to  the  res«arebes  oi  L.  Denbinski,  the  Coloiado  poteto-heetle  {Dorgpiora  deetm 
Uueata)  eoDUiaa  no  caathandio.  {A.J.  P.,  1877,  p.  i59.) 
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entirely  covered  with  a  short  and  dense  ash-colored  down,  which  conceals  the  proper 
color  of  the  insect.  The  feelers  are  black,  and  the  first  and  second  joints  are 
very  large  in  the  male.  This  species  also  inhabits  the  potato  plant,  and  is  occasion- 
ally found  on  other  plants,  as  the  English  bean  and  wild  indigo.  It  is  a  native  of 
the  Northern  and  Middle  States.  Illiger  in  1801  discovered  its  vesicating  proper- 
ties ;  but  Dr.  Gorham  was  first  to  call  public  attention  particularly  to  the  subject, 
and  to  the  fact  of  its  equality  in  all  respects  with  the  potato  fly,  in  a  communication 
addressed,  in  the  year  1808,  to  the  Medical  Society  of  Massachusetts. 

3.  Cantharis  mar ginata.  Latreille,  Gen.  Crust,  et  Insect.;  Durand,  Jom-n.'of  the 
Phil.  Col.  of  Pharm.,  ii.  274,  fig.  6.  This  is  somewhat  larger  than  C.  viltata, 
and  of  a  different  shape.  The  elytra  are  black,  with  the  suture  and  margin  ash- 
colored.  The  head,  thorax,  and  abdomen  are  black,  but  nearly  covered  with  an 
ash-colored  down ;  and,  on  the  upper  part  of  the  abdomen,  under  the  wings,  are 
two  longitudinal  lines  of  a  bright  clay  color.  The  insect  is  usually  found,  in  the 
latter  part  of  summer,  upon  different  species  of  Clematis,  and  frequents  especially 
the  lower  branches  which  trail  along  the  ground.  Professor  Woodhouse,  of  Phila- 
delphia, first  ascertained  its  vesicating  properties ;  but  it  had  previously  been  de- 
scribed by  Fabricius  as  a  native  of  the  Cape  of  Good  Hope.  Dr.  Harris,  of  Massa- 
chusetts, found  it  as  efficient  as  any  other  species. 

4.  Cantharis  atrata.  Latreille,  Crc«.  Crust,  et  Insect.;  D\irand,Joum.qffhePhil. 
Col,  of  Pharm..,  ii.  274,  fig.  7.  The  hlack  cantharis  is  smaller  than  the  indigenous 
species  already  described  ;  but  resembles  C.  marginata  in  figure.  Its  length  is  only 
four  or  five  lines.  It  is  distinguished  by  its  size,  and  its  uniform  black  color.  It 
frequents  more  especially  the  different  species  of  Aster  and  Solidago,  though  it  is 
found  also  on  Prunella  vulgaris^  Ambrosia  trijida,  and  some  other  plants.  Mr.  Durand 
met  with  considerable  numbers  of  this  insect  near  Philadelphia,  in  the  month  of  Sep- 
tember ;  and  they  continued  to  appear  till  the  middle  of  October.  They  are  common 
in  the  Northern  and  Middle  States,  but  are  not  confined  exclusively  to  this  country, 
being  found  also  in  Barbary.  Drs.  Oswood  and  Harris,  of  New  England,  satisfac- 
torily ascertained  their  vesicating  powers.  They  are  probably  identical  with  the 
insect  noticed  as  vesicatory  by  Prof.  Woodhouse,  under  the  name  of  Meloe  niger. 

5.  Cantharis  Vulnerata.  Harrison  Allen,  Medical  Zoology.,  1st  ed.,  p.  150.  Dr. 
Geo.  H.  Horn  states  that  this  is  so  abundant  upon  the  Pacific  coast  that  he  has  often 
seen  bushels  of  it  covering  the  ground.  It  has  a  black  body,  an  orange-colored 
head,  sometimes  with  a  broad  black  stripe  down  the  middle,  and  black  wing-cases. 
Dr.  Horn  found  it  medicinally  very  active,  as  was  also  the  less  plentiful  C.  Melsena. 

Several  other  species  have  been  discovered  in  the  United  States,  but  not  yet  prac- 
tically employed.  Among  these  are  C.  seneas,  a  native  of  Pennsylvania,  discovered 
by  Mr.  Say;  Cpolitus  and  C.  aszelianus,  inhabiting  the  Southern  States  ;  C  A^ut- 
talli,  a  large  and  beautiful  insect  of  Missouri,  first  noticed  by  Mr.  Nuttall,  and  said 
to  surpass  the  Spanish  fly  in  magnitude  and  splendor ;  and  C.  albida,  another  large 
species,  found  by  Mr.  Say  near  the  Rocky  Mountains.  Of  these,  C.  Nuttalli  (^Lytta 
NuttalU,  Say,  Am.  Entomol.,  i.  9)  bids  fair,  at  some  future  period,  to  be  an  object 
of  importance  in  the  western  section  of  this  country.  The  head  is  of  a  deep  greenish 
color,  with  a  red  spot  in  front ;  the  thorax  is  of  a  golden  green ;  the  elytra  red  or 
golden  purple  and  somewhat  rugose  on  their  outer  surface,  green  and  polished 
beneath  ;  the  feet  black ;  the  thighs  blue  or  purplish.  The  exploring  party  under 
Colonel  Long  ascertained  the  vesicating  powers  of  this  insect.  It  was  found  in  the 
plains  of  the  Missouri,  feeding  on  a  scanty  grass.  In  one  spot  it  was  so  numerous 
as  to  be  swept  away  by  bushels,  in  order  that  a  place  might  be  cleared  for  encamp- 
ing. There  are  also  a  number  of  beetles  found  in  the  United  States  which  are 
plentiful  enough  to  be  capable  of  affording  a  commercial  article,  and  which  are 
so  closely  allied  to  the  genus  Cantharis  as  to  render  it  probable  that  they  possess 
blistering  properties.  For  an  account  of  the  more  important,  see  Proc.  A.  P.  A., 
1876,  p.  506. 

Properties.  "  About  one  inch  (25  mm.)  long,  and  a  quarter  of  an  inch  (6 
mm.)  broad ;  with  filiform  antennae,  black  in  the  upper  part,  and  ample,  mem- 
branous, transparent,  brownish  wings ;  elsewhere  of  a  shining,  coppery-green  color ; 
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the  powder  is  grayish  brown  and  contains  green,  shining  particles;  odor  strong 
and  disagreeable."  U.  S.  Dried  Spanish  flies  preserve  the  form  and  color,  and, 
to  a  certain  extent,  the  disagreeable  odor  of  the  living  insect.  They  have  an 
acrid,  burning,  and  urinous  taste.  Their  powder  is  of  a  grayish  brown  color,  in- 
terspersed with  shining  green  particles,  which  are  the  fragments  of  the  feet,  head, 
and  wing-cases.  If  kept  perfectly  dry,  in  well-stopped  glass  bottles,  they  retain 
their  activity  for  a  great  length  of  time.  A  portion  which  had  been  preserved  by 
Van  Swieten  for  thirty  years,  in  a  glass  vessel,  was  found  still  to  possess  vesicating 
properties.  But,  exposed  to  a  damp  air.  they  quickly  undergo  putrefaction ;  and 
this  change  takes  place  more  speedily  in  the  powder.  Hence  the  insects  should 
either  be  kept  whole,  and  powdered  as  they  are  wanted  for  use,  or,  if  kept  in  pow- 
der, should  be  well  dried  immediately  after  pulverization,  and  preserved  in  air-tight 
vessels.  They  should  never  be  purchased  in  powder,  as,  independently  of  the  con- 
sideration just  mentioned,  they  may  in  this  state  be  more  easily  adulterated.  But, 
however  carefully  managed,  cantharides  are  apt  to  be  attacked  by  mites,  which  feed 
on  the  interior  soft  parte  of  the  body,  reducing  them  to  powder,  while  the  hard 
exterior  parts  are  not  affected.  An  idea  was  at  one  time  prevalent  that  the  vesi- 
cating property  of  the  insect  was  not  injured  by  the  worm,  which  was  supposed  to 
devour  only  the  inactive  portion.  But  this  has  been  proved  to  be  a  mistake.  31. 
Farines,  an  apothecary  of  Perpignan,  has  satisfactorily  shown  that,  though  the  hard 
parts  left  by  these  mites  possess  some  vesicating  power,  and  the  powder  produced, 
by  them  still  more,  yet  the  sound  flies  are  much  stronger  than  either.  Camphor, 
which  has  been  recommended  as  a  preservative,  does  not  prevent  the  destructive 
agency  of  the  worm.*  It  is  stated  by  M.  Farines  that,  when  the  flies  are  destroyed 
b}'  the  vapor  of  pyroligneous  acid,  instead  of  common  vinegar,  they  acquire  an  odor 
which  contributes  to  their  preservation.  Cantharides  will  b^r  a  very  considerable 
heat  without  losing  the  brilliant  color  of  their  elytra ;  nor  is  this  color  extracted  by 
water,  alcohol,  ether,  or  the  oils ;  so  that  the  powder  might  be  deprived  of  all  its 
active  principle,  and  yet  retain  the  exterior  characters  unaltered.  The  wing-cases 
resist  putrefaction  for  a  long  time,  and  the  shining  particles  have  been  detected  in 
the  human  stomach  months  after  interment. 

So  early  as  1778,  Thouvenel  attempted  to  analyze  cantharides,  and  the  attempt 
was  repeated  by  Dr.  Beaupoil  in  1803 ;  but  no  very  interesting  or  valuable  result 
was  obtained  tQl  1810,  when  Robiquet  discovered  in  them  a  crystalline  substance, 
which  proved  to  be  the  vesicating  principle  of  the  insect,  and  received  the  name  of 
cantharidin.  The  constituents,  according  to  Robiquet,  are — 1,  a  green  oil,  insoluble 
in  water,  soluble  in  alcohol,  and  inert  as  a  vesicatory ;  2,  a  black  matter,  soluble  in 
water,  insoluble  in  alcohol,  and  inert ;  3,  a  yellow  viscid  matter,  soluble  in  water  and 
alcohol,  and  without  vesicating  powers ;  4,  cantharidin ;  5,  a  fatty  matter,  insoluble 
in  alcohol ;  6,  phosphates  of  calcium  and  magnesium,  acetic  acid,  and  in  the  fresh 
insect,  a  small  quantity  of  uric  acid.  Orfila  afterwards  discovered  a  volatile  prin- 
ciple, upon  which  the  fetid  odor  of  the  fly  depends.  It  is  separable  by  distillation 
with  water.  Prof.  Dragendorff  has  found  a  volatile  principle  which  acts  on  the 
system  in  the  same  manner  as  cantharidin.  When  powdered  flies  are  moistened 
with  water  and  distilled,  the  part  which  passes  over,  at  or  below  100°  C.  (212°  F.), 
contains  this  principle.  (^Chem.  JS'eics,  May  31,  1867.)  That  the  green  coloring 
matter  is  chlorophyll  seems  to  be  shown  by  the  experiments  of  Pocklington,  who 

*  It  appears  from  the  experiments  of  M.  Xivet  that,  though  camphor  does  not  preserve  the  entire 
fly  from  the  attacks  of  the  larvae  of  the  Auihrejius,  it  actaally  destroys  the  mites  of  the  Cantbaria 
so  often  found  in  the  powder,  and  may,  therefore,  be  introduced  with  advantage,  in  small  lumps, 
into  bottles  containing  powdered  cantharides.  {Journ.  de  Pharm.,xix.  604.)  Carbonate  of  ammonium 
has  also  been  recommended  as  a  preservative.  Pereira  has  found  that  a  few  drops  of  strong  acetic 
acid,  added  to  the  flies,  are  very  effectual.  Among  the  best  means  of  preserving  them,  whether 
whole  or  in  powder,  is  the  application  of  the  process  of  Apert,  which  consists  in  exposing  them, 
for  half  an  hour,  confined  in  glass  bottles,  to  the  heat  of  boiling  water,  which  destroys  the  eggs  of 
the  insect,  without  impairing  the  virtues  of  the  flies.  (Ibid.,  xxii.  246.)  Of  course  the  access  of 
water  to  the  flies  should  be  carefully  avoided.  Lutrand  recommends  chloroform  as  the  best  pre- 
servative that  he  has  tried.  {Joum.  de  Phnrm.,  xviii.  214.)  We  have  little  doubt  that  exposure 
in  a  confined  vessel,  to  the  vapor  of  carbolic  acid,  would  be  a  perfect  protection  against  all  forms 
of  insect  life. 
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(/*.  J.  Tr.,  [3]  iii.  p.  681)  found  that  when  cantharides  was  treated  with  alcohol, 
ether,  and  bisulphide  of  carbon,  the  solutions  yielded  absorption  spectra  agreeing 
with  that  of  chlorophyll. 

Cautharidiii  is  a  white  substance,  in  the  form  of  crystalline  scales,  of  a  shining 
micaceous  appearance,  inodorous,  tasteless,  almost  insoluble  in  water  and  in  cold 
alcohol,  but  soluble  in  ether,  chloroform,  benzol,  the  oils,  and  in  hot  alcohol  and 
acetic  acid,  which  deposit  it  upon  cooling.*  It  fuses  at  210°  C.  (-410°  F.),  and  is 
volatilizable  by  heat  without  decomposition,  and  its  vapor  condenses  in  acicular 
crystals.  As  determined  by  the  ex|)eriments  of  Mr.  Wm.  A.  Guy,  the  subliming 
heat  of  isolated  cantharidin  is  10U°  C.  (212°  F.),  or  the  temperature  of  boiling 
water.  (P.  J.  Tr.,  Feb.  1868,  p.  373.)  According  to  MM.  Masing  and  Dragen- 
dorflf,  cantharidin,  with  the  composition  CjoHj^O^,  is  capable  of  combining  with 
water,  and  thus  becomes  cantharidic  acid,  2(C5Hg02.H20),  or  Cj^Hj^Oj,  and  in  this 
state  forms  definite  compounds  with  bases,  such  as  2(C5l:Ig02.KHU)  -\-  H^O,  and 
2(C5H502.NaH#")  -\-  H.^0,  which  are  crystallizable.  These  may  be  obtained  by 
heating  cantharidin  with  an  alkaline  solution.  {Journ.  (h  Pliarm.  et  de  Chim., 
Janv.  1868,  p.  79.)  Cantharidin  itself  has  been  found  to  combine  like  an  acid  with 
the  salifiable  and  earthy  bases,  forming  soluble  compounds  with  potassium,  sodium, 
and  lithium  hydrates,  salts  of  very  sparing  solubility,  with  baryta,  stnnitia,  and 
lime,  and,  with  magnesia  a  salt,  which,  though  feebly  soluble  in  water  (100  parts 
of  water  dissolving  only  0-24  of  the  salt)  (see  P.  J.  Tr.,  March  13,  1880),  is  much 
more  largely  dissolved  in  cold  than  in  hot  water,  and  in  cold  than  hot  alcohol.  (For 
further  details  concerning  the  relations  of  cantharidin  with  bases,  and  the  prepara- 
tion of  its  salts,  see  P.  J.  Tr.,  Oct.  1873,  p.  282.)  Tlie  most  satisAxctory  test  of 
cantharidin  is  its  vesicating  property.  Notwithstanding  the  insolubility  of  this 
principle  in  water  and  cold  alcohol,  the  decoction  and  tincture  of  cantharides  have 
the  medicinal  properties  of  the  insect;  and  Lewis  ascertained  that  both  the  aque- 
ous and  alcoholic  extracts  acted  as  effectually  in  exciting  vesication  as  the  flies 
themselves,  while  the  residue  was  in  each  case  inert.  Cantharidin  consequently 
exists  in  the  insect,  so  combined  with  the  yellow  matter  as  to  be  rendered  soluble 
in  water  and  cold  alcohol.  H.  G.  Greenish  calls  attention  to  the  fact  that  much 
loss  of  cantharidin  takes  place  in  making  the  various  pharmaceutical  preparations 
through  insufiicient  exhaustion  by  the  use  of  the  ordinary  solvents.  lie  obtained 
0-822  per  cent,  of  cantharidin  from  exhausted  residues.  M.  Ferrer  found  canthari- 
din in  all  parts  of  the  fly,  but  somewhat  more  largely  in  the  soft  than  the  hard 
parts.  (Journ.  de  Pharm.,  Oct.  1859,  p.  279.) 

Adulterations.  These  are  not  common.  Occasionally  other  insects  are  added, 
purposely,  or  through  carelessness.  These  may  be  readily  distinguished  by  their 
difi"erent  shape  or  color.  Flies  exhausted  of  their  cantharidin  by  ether  are  said  to 
have  been  substituted  for  the  genuine.  An  account  has  been  published  of  consider- 
able quantities  of  variously  colored  glass  beads  having  been  found  in  a  parcel  of  the 
drug ;  but  this  would  be  too  coarse  a  fraud  to  be  extensively  practised.  Pereira 
states  that  powdered  flies  are  sometimes  adulterated  with  euphorbium.  According 
to  the  researches  of  Mr.  Fahnestock  (A.  J.  P.,  1879,  p.  298),  age  destroys  the 
activity  of  the  drug  without  of  necessity  impairing  its  physical  appearance. 

The  percentage  of  cantharidin  found  in  canthafidesfurnishes  the  best  test  of  their 
virtues.     Professor  Procter  succeeded,  by  means  of  chloroform,  in  isolating  can- 

*  The  solubilities  of  cantharidin  were  examined  with  great,  care  by  Professor  Procter,  with  the 
following  results.  It  is  insoluble  in  water.  Cold  alcohol  dissolves  it  slightly,  hot  alcohol  freely. 
It  is  more  soluble  in  ether,  which  also  dissolves  it  more  freely  hot  than  cold.  Chloroform,  cold  or 
hot,  is  its  best  solvent;  and  acetone  ranks  next  to  it  in  this  respect.  Olive  oil,  at  250°  F..  dissolves 
one-twentieth  of  its  weight,  and  oil  of  turpentine,  boiling  hot,  one-seventieth;  and  both  deposit 
the  greater  portion  on  cooling.  The  olive  oil  solution  after  deposition  vesicates,  the  terebinthinate 
does  not.  Strong  acetic,  sulphuric,  and  nitric  acid  dissolve  it,  with  the  aid  of  heat,  and  deposit 
it  unchanged  on  cooling.  It  is  also  dissolved  by  solutions  of  potassa  and  soda,  and  to  a  small  ex- 
tent by  a  strong  solution  of  ammonia.  (A.  J.  P.,  xxiv.  296.) 

Somewhat  different  results  in  relation  to  the  solubility  of  cantharidin  have  been  obtained  by  M. 
E.  Rowan.  Careful  examination  with  distilled  water  showed  that,  when  agitatfd  for  eight  days  at 
ordinary  temperatures  with  pure  cantharidin,  it  was  capable  of  dissolving  0'02r)6  per  cent,  of  that 
pTinciple;  boiling  water  dissolves  0*297  per  cent.;  alcohol  (boiling  at  99  Tralles.)  2-168  per  cent. 
{Jouni,  de  J'harm.,  Mai,  1873,  p.  409.) 
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tharidin  with  great  facility.  He  treated  the  flies  with  chlorofonn  by  percolation, 
displacing  the  last  portion  by  means  of  alcohol,  and  allowing  the  resulting  solution  to 
evaporate  spontaneously.  Cantharidin  is  thus  obtained  in  crystals  mixed  with  the 
green  oil,  the  greater  portion  of  which  may  be  removed  by  bibulous  paper.  The 
residuary  crystals  are  dissolved  in  a  mixture  of  ether  and  alcohol,  which,  by  the 
spontaneous  evaporation  of  the  ether,  yield  the  cantharidin  nearly  pure.  M.  Mor- 
treux,  having  ascertained  that  cantharidin  is  insoluble  in  bisulphide  of  carbon,  pro- 
posed to  use  this  fluid  for  removing  the  fatty  matter  associated  with  the  cantharidin 
crystals  obtained  by  the  use  of  chloroform.  He  employed  the  same  liquid  in  esti- 
mating the  proportion  of  cantharidin,  which  he  found  to  be  about  20  centigrammes 
for  40  grammes  of  the  flies,  or  half  of  one  per  cent.  (Journ.  de  Phaitn.  et  de  Chem., 
3e  ser.,  xlvi.  33,  1864.)  Wittstein  obtains  it  by  digesting  coarsely  powdered  ilics 
repeatedly  with  water,  straining  through  linen  and  expressing,  allowing  the  liquid 
to  settle  for  a  day,  separating  the  supernatant  oil,  adding  a  little  wood  charc»jal, 
evaporating  to  dryness,  treating  the  residue  with  ether  so  long  as  the  solution 
affords  a  laminated  substance  on  evaporation,  evaporating  the  ethereal  solution, 
treating  the  residue  with  cold  alcohol  of  80  per  cent,  for  one  day  with  fre<:|uent 
shaking,  and  finally  drying  the  scales.  (See  A.  J.  P..  xxviii.  231.)  3Ir.  Williams 
has  obtained  it  by  means  of  benzol.   (Hid.,  xxvi.  340.) 

Medical  Properties  and  Uses.  Internally  administered,  cantharides  is  a  power 
ful  irritant,  with  a  peculiar  direction  to  the  urinary  and  genital  org^jns.  In  moder- 
ate doses,  this  medicine  sometimes  acts  as  a  diuretic,  and  generally  excites  some 
irritation  in  the  urinary  passages,  which,  if  its  use  be  persevered  in,  or  the  dose  in- 
creased, often  amounts  to  violent  strangury,  attended  with  excruciating  pain,  and 
the  discharge  of  bloody  urine.  In  still  larger  quantities,  it  produces,  in  addition  to 
these  effects,  obstinate  and  painful  priapism,  vomiting,  bloody  stools,  severe  pains  in 
the  whole  abdominal  region,  excessive  salivation  with  a  fetid  cadaverous  breath, 
hurried  respiration,  a  hard  and  frequent  pulse,  burning  thirst,  exceeding  difficulty 
of  deglutition,  sometimes  a  dread  of  liquids,  frightful  convulsions,  tetanus,  delirium, 
and  death.  Orfila  has  known  twenty-four  grains  of  the  powder  to  prove  fatal.  Dis- 
section reveals  inflammation  and  ulceration  of  the  mucous  coat  of  the  whole  intes- 
tinal canal.  According  to  M.  Poumet,  if  the  intestines  be  inflated,  dried,  cut  into 
pieces,  and  examined  in  the  sun  between  two  pieces  of  glass,  they  will  exhibit  small 
shining  yellow  or  green  points,  strongly  contrasting  with  the  matter  around  them. 
(Jotirn.  de  Pharm.,  3e  ser.,  iii.  167.)*  The  poisonous  effects  are  to  be  counter- 
acted b}'  emetics,  cathartics,  and  opiates  by  the  stomach  and  rectum.  Dr.  Mulock, 
of  Dublin,  recommends  the  officinal  solution  of  potassaas  an  antidote,  having  found 
thirty  drops  given  every  hour  an  effectual  remedy  in  strangury  from  blisters.  (Dub. 
Quart.  Journ.  of  Med.  Sci.,  N.  S.,  vi.  222.)  From  the  experiments  of  Schroff  it 
seems  that  oils  somewhat  accelerate  the  poisonous  action,  probably  by  dissolving  the 
cantharidin.  (See  A.  J.  P.,  xxviii.  365.)  By  experiments  upon  dogs.  M.  Thouery, 
a  French  apothecary,  has  satisfied  himself  that  animal  charcoal  possesses  a  real  anti- 
dotal power.  (Journ.  de  Pharm..  1858,  p.  65.)  Notwithstanding  their  exceeding 
violence,  cantharides  have  been  long  and  beneficially  used  in  medicine.  Either 
these  or  other  vesicating  insects  appear  to  have  been  given  by  Hippocrates  in  dropsy 
and  amenorrhoea,  in  the  latter  of  which  complaints,  when  properly  prescribed,  they 
are  a  highly  valuable  remedy.  In  dropsy  they  sometimes  prove  useful  when  the 
system  is  in  an  atonic  state,  and  the  vessels  of  the  kidneys  feeble.  They  are  also 
useful  in  obstinate  gleet,  leucorrhcea,  and  seminal  weakness,  and  afford  one  of  the 
most  certain  means  of  relief  in  incontinence  of  urine  arising  from  debility  or  partial 
paralysis  of  the  sphincter  of  the  bladder.  A  c-ase  of  diabetes  is  recorded  in  the  AT. 
Am.  Archives  (vol.  ii.  p.  175),  in  which  recovery  took  place  under  the  tincture  of 
cantharides.     They  are  used  also  in  certain  cutaneous  eruptions,  especially  those  of 

•Cantharidin  maybe  detected  in  the  body  after  death  from  poisoning.  M.  Dragendorff,  con- 
trary to  the  opinion  that  eanthiiridin  is  so  rapidly  decomposed  in  a  ease  of  poisoning  as  to  render 
search  for  it  futile,  states  that  he  has  succeeded  in  finding  it  in  the  dead  body  of  a  cat  three  months 
after  it  had  been  taken,  and  is  convinced  that  it  might  be  discorered  in  the  human  corpse  Eix 
months  after  barUL  {Joum,  de  Pkarm^  1873,  p.  443.) 
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a  scaly  character,  and  in  chronic  eczema.  Dr.  Erven  has  employed  them  in  scurvy 
(^Ann.  de  Therap.,  1845) ;  and  they  have  been  found  useful,  internally  adminis- 
tered, in  obstinate  ulcers.  Their  unpleasant  effects  upon  the  urinary  passages  are 
best  obviated  by  the  free  use  of  diluent  drinks,  and,  when  not  consequent  upon 
great  abuse  of  the  medicine,  may  almost  always  be  relieved  by  an  anodyne  injection, 
composed  of  laudanum  with  a  small  quantity  of  mucilaginous  fluid.  The  dose  of 
Spanish  flies  is  one  or  two  grains  (00G5-0-13  Gm.)  of  the  powder,  which  may  be 
given  twice  a  day,  in  the  form  of  pill.  The  tiacture,  however,  is  more  frequently 
employed. 

Externally  applied,  cantharides  excites  inflammation  in  the  skin,  which  terminates 
in  a  copious  secretion  of  serum  under  the  cuticle.  Even  thus  employed,  it  not  un- 
frequently  gives  rise  to  strangury  or  tenesmus ;  and  this  is  one  of  the  most  trouble- 
some attendants  upon  its  operation.  It  results  from  the  absorption  of  the  active 
principle  of  the  fly.  For  various  methods  employed  for  obviating  strangury  from 
blisters,  see  Ceratum  Cantharidis. 

The  blistering  fly  may  be  used  either  as  a  rubefacient,  or  to  produce  a  blister.  In 
the  former  capacity  it  is  seldom  employed,  except  in  low  states  of  disease,  where 
external  stimulation  is  required  to  support  the  system ;  but  as  an  epispastic  it  is 
preferred  to  all  other  substances. 

Blisters  are  calculated  to  answer  numerous  indications.  Their  local  effect  is  at- 
tended with  a  general  excitement,  which  renders  them  valuable  auxiliaries  to  internal 
stimulants  in  low  conditions  of  disease;  and  they  may  sometimes  be  safely  resorted 
to  with  this  view,  when  the  latter  remedies  are  inadmissible.  The  powerful  impres- 
sion they  make  on  the  system  is  suflScient,  in  many  instances,  to  subvert  morbid 
associations,  and  thus  to  allow  the  re-establishment  of  healthy  action.  Hence  their 
application  to  the  cure  of  remittent  and  intermittent  fevers,  in  which  they  often 
prove  effectual,  when  so  employed  as  to  be  in  full  operation  at  the  period  for  the 
recurrence  of  the  paroxysm.  On  the  principle  of  revulsion,  they  are  useful  in  a 
vast  variety  of  complaints.  Drawing  both  the  nervous  energy  and  the  circulating 
fluid  to  the  seat  of  their  immediate  action,  they  relieve  irritations  and  inflammations 
of  internal  parts,  and  are  employed  for  this  purpose  in  every  disease  attended  with 
these  derangements.  In  such  cases,  however,  arterial  excitement  should  be  reduced 
before  the  remedy  is  resorted  to.  Blisters  are  also  capable  of  substituting  their  own 
action  for  one  of  a  morbid  nature,  existing  in  the  part  to  which  they  are  directly 
applied.  Hence  their  use  in  tinea  capitis,  obstinate  herpes,  and  various  cutaneous 
eruptions.  Their  local  stimulation  renders  them  useful  in  some  cases  of  threatened 
gangrene,  and  in  partial  paralysis.  From  the  serous  discharge  they  occasion,  much 
good  results  in  erysipelas  and  various  other  local  inflammations,  in  the  immediate 
vicinity  of  which  their  action  can  be  established ;  and  the  effects  of  an  issue  may 
be  obtained  by  the  continued  application  of  irritants  to  the  blistered  surface.  Per- 
haps the  pain  produced  by  blisters  may  be  useful  in  some  cases  of  nervous  excite- 
ment or  derangement,  in  which  it  is  desirable  to  withdraw  the  attention  of  the  patient 
from  subjects  of  agitating  reflection.  On  some  constitutions  they  produce  a  poison- 
ous impression,  attended  with  frequent  pulse,  dryness  of  the  mouth  and  fauces,  heat 
of  skin,  subsultus  tendinum,  and  even  convulsions.  What  is  the  precise  condition 
of  system  in  which  these  effects  result,  it  is  impossible  to  determine.  They  proba- 
bly arise  from  the  absorption  of  the  active  principle,  and  depend  on  individual  pecu- 
liarities of  constitution.  In  this  respect  Spanish  flies  are  analogous  to  mercury ; 
and  any  argument  drawn  from  this  source  against  the  use  of  the  one  would  equally 
apply  to  the  other.  The  general  good  resulting  from  their  use  far  overbalances  any 
partial  and  uncertain  evil.  For  some  rules  relative  to  the  application  of  blisters, 
the  reader  is  referred  to  the  article  Ceratum  Cantharidis,  where  also  will  be  noticed 
other  blistering  preparations  from  cantharides. 

Off.  Prep.  Acetum  Cantharidis,  Br.;  Ceratum  Cantharidis,  U.  S.;  Ceratum  Ex- 
tracti  Cantharidis,  U.  S.;  Charta  Cantharidis,  U.  S.;  Charta  Epispastica,  Br.;  Col- 
lodium  cum  Cantharide,  U.  S.;  Emplastrum  Calefaciens,  Br.;  Emplastrum  Can- 
tharidis, Br.;  Extractum  Cantharidis ;  Linimentum  Cantharidis,  U.  S.;  Liquor 
Epispasticus,  Br.;  Tinctura  Cantharidis ;  Unguentum  Cantharidis,  Br. 
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CAPSICUM.   U.S.    .Capsicum. 

(CAP'SI-Ct'31.) 

"  The  fruit  of  Capsicum  fastigiatum.Blume.  (Xat.  Ord.Solanaces&.y  U.S.  "The 
dried  fruit  of  Capsicum  fastigiatum.  Imported  from  Zanzibar,  and  distinguished 
in  commerce  as  Guinea  Pepper  and  Pod  Pepper."  Br. 

Capsici  Fructus,  lir.,-  Cayenne  Pepper,  African  Pepper;  Fructus  capsici,  P.G.;  Piper  His- 
pauicuin  ;  Po<l  Pepper,  E.;  Capsique.  Piment  ties  Jardins.  Piinent  rouge,  Poivre  de  Cayenne,  Poivre 
de  (Juinee,  Poivre  d'Inde,  Fr.;  Spauischer  Pfeffer,  G.;   Pepperone,  //.:   Pimiento,  Sp. 

Gen.  Ch.   Corolla  wheel-shaped.  Berry  without  juice.  Wllld. 

Numerous  species  of  Capsicum,  inhabiting  the  East  Indies  and  tropical  America, 
are  enumerated  by  botanist.s,  the  fruit  of  which,  differing  simply  in  the  degree  of 
pungency,  may  be  indiscriminately  used.  C.  baccatum,  or  bird  pepper,  and  C./ru- 
tescens,  are  said  to  yield  most  of  the  Cayenne  pepper  brought  from  the  West  Indies 
and  South  America ;  and  Ainslie  informs  us  that  the  latter  is  chiefly  employed  in 
the  E;ist  Indies.  Both  Pharmacopoeias  now  recognize,  as  the  source  of  capsicum, 
C.fastigiatum,  a  species  growing  in  the  East  Indies,  and  on  the  coast  of  Guinea.  The 
one  most  extensively  cultivated  in  Europe  and  this  country  is  C.  annuum.  The 
first  three  are  shrubby  plants,  the  last  is  annual  and  herbaceous. 

Ccqmcum  annuum.  Willd.  Sp.  Plant,  i.  1052;  B.  &  T.  189.  The  stem  of  the 
annual  capsicum  is  thick,  roundish,  smooth,  and  branching;  rises  two  or  three  feet  in 
height ;  and  supports  ovate,  pointed,  smooth,  entire  leaves,  which  are  placed  without 
regular  order  on  long  footstalks.  The  flowers  are  solitary,  white,  and  stand  on  long 
peduncles  at  the  axils  of  the  leaves.  The  calyx  is  persistent,  tubular,  and  five-cleft ; 
the  corolla,  monopetalous  and  wheel-shaped,  with  the  limb  divided  into  five  spread- 
ing, pointed,  and  plaited  segments  ;  the  filaments,  short,  tapering,  and  furnished  with 
oblong  anthers ;  the  germen,  ovate,  supporting  a  slender  style  which  is  longer  than 
the  filaments,  and  terminates  in  a  blunt  stigma.  The  fruit  is  a  pendulous,  pod-like 
berry,  of  various  shape  and  size,  light,  smooth,  and  shining,  of  a  bright  scarlet,  orange, 
or  sometimes  yellow  color,  with  two  or  three  cells,  containing  a  dry,  loose  pulp,  and 
numerous  flat,  kidney-shaped,  whitish  seeds. 

Capsicum  fastig latum.  Blume.  B.  d:  T.  188.  This  species  resembles  closely  C. 
annuum,  but  is  distinguished  by  the  lobes  of  the  corolla  being  more  acute,  and  es- 
pecially by  the  fruit  and  seeds.  The  latter  are  smaller  than  those  of  C.  anmaim,  and 
the  erect,  narrowly  ovoid,  oblong  pod  is  nearly  cylindrical,  one-half  to  three-quarters 
of  an  inch  long,  and  of  a  bright  orange  scarlet  color  when  ripe. 

These  plants  are  natives  of  the  warmer  regions  of  Asia  and  America,  and  are 
cultivated  in  almost  all  parts  of  the  world  both  for  culinary  and  medicinal  purposes. 
C.  annuum  is  chiefly  grown  in  this  country;  its  flowers  appear  in  July  and  August, 
and  the  fruit  ripens  in  October.  The  several  varieties  of  it  differ  in  the  shape  of 
the  fruit.  The  most  abundant  is  probably  that  with  a  large  irregularly  ovate  berry, 
depressed  at  the  extremit}-,  which  is  much  used  in  the  green  state  for  pickling.  The 
medicinal  variety  is  that  with  long,  conical,  generally  pointed,  recurved  fruit,  usually 
not  thicker  than  the  finger.  Sometimes  we  meet  with  small,  spherical,  slightly 
compressed  berries,  not  greatly  exceeding  a  large  cherry  in  size.  When  perfectly 
ripe  and  dry,  the  fruit  is  ground  into  powder,  and  brought  into  market  under  the 
name  of  red  or  Cayenne  pepper.  Our  markets  are  also  partly  supplied  from  the 
West  Indies.  A  variety  of  capsicum,  consisting  of  very  small,  conical,  pointed, 
exceedingly  pungent  berries,  less  than  an  inch,  is  imported  from  Liberia.  It  is 
probably  the  Capsicum  fastigiatum.  In  England  the  fruit  of  C.  annuum  is  fre- 
quently called  chillies.  The  officinal  description  of  the  fruit  of  C.  fastigiatum  is 
as  follows:  "  Conical,  from  half  to  three-quarters  of  an  inch  (12  to  18  mm.)  long, 
supported  by  a  flattish,  cup-shaped,  five-toothed  calyx,  with  a  red,  shining,  mem- 
branous and  translucent  pericarp  enclosing  two  cells,  and  containing  flat,  renifurm, 
yellowish  seeds  attached  to  a  thick,  central  placenta.  It  has  a  peculiar  odor,  and  an 
intensely  hot  taste."  CS. 

Powdered  capsicum  is  usually  of  a  more  or  less  bright  red  color,  which  fades 
upon  exposure  to  light,  and  ultimately  disappears.  The  color  of  the  Liberia  or 
African  pepper,  in  powder,  is  a  light  brownish  yellow.     The  odor  is  peculiar  and 
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somewhat  aromatic,  stronger  in  the  recent  than  in  the  dried  fruit.  The  taste  is 
bitterish,  acrid,  and  burning,  producing  a  fiery  sensation  in  the  mouth,  which  con- 
tinues for  a  long  time.  The  pungency  appears  to  depend  on  a  peculiar  principle, 
which  was  obtained,  though  not  in  a  perfectly  isolated  state,  by  Braconnot,  and 
named  capsicin.  It  is  obtained  as  a  thick  yellowish  red  liquid,  but  slightly  soluble 
in  water.  When  gently  heated  it  becomes  very  fluid,  and  at  a  higher  temperature  is 
dissipated  in  fumes,  which  are  extremely  irritating  to  the  respiration.  It  is  evidently 
a  mixed  substance,  consisting  of  resinous  and  fatty  matters. 

In  1876,  Thresh  isolated,  however,  a  well-defined  highly  active  principle,  capsaicin, 
from  the  extract,  which  he  obtained  by  exhausting  Cayenne  pepper  with  petroleum. 
From  the  red  liquor  dilute  caustic  alkali  removes  capsaicin,  which  is  to  be  precipi- 
tated in  minute  crystals  by  passing  carbonic  acid  through  the  alkaline  solution. 
The  crystals  may  be  purified  by  recrystallizing  them  from  either  alcohol,  ether,  ben- 
zin,  glacial  acetic  acid,  or  hot  bisulphide  of  carbon ;  in  petroleum  capsaicin  is  but 
sparingly  soluble,  yet  dissolves  abundantly  on  addition  of  fatty  oil.     The  latter 

being  present  in  the  pericarp  is  the  reason  cap- 
^iP^"^^K  T^i  saicin  can  be  extracted  by  the  above  process. 

^fea^  ^^%>  l^^^T^^^^        '^^^  crystals  of  capsaicin  are  colorless,  and  an- 

<^^^^^  ^  J^^^^^®]V     ®^^^  ^^  *-^^^  formula  CgHj^Oj ;  they  melt  at 

^^  ^a.  J  P^^^l      ^^°  ^'  (12^"2°  F-).  and  begin  to  volatilize  at 

^'^S^^^  ^^m)r^^^    ^^^°   ^-   (^29°   F.),  but  decomposition   can 

>^-=>^  '^'^v.   Qjjiy  ijg  avoided  with  great  care.     The  vapors 

fjJpw'f^  '   ^^^^P  of  capsaicin  are  of  the  most  dreadful  acridity, 

yr  ?//¥ i^  ^^^Si      ^""^  <^^^"  ^^  ordinary  manipulation  of  that 

(y^M^rJ/  ubstance  requires  much  precaution.    Felletar 

/^^^^C^  .lourn.  de  Pharm.,  Avril,  1870,  p.  347)  first 

^•^^^^^^^  \  obtained  from  capsicum  fruits  a  volatile  alka- 

loid, which  resembles  conine  in  odor,  but  is 
distinguished  by  the  diiferent  shape  of  its  hydrochlorate  crystals.  Red  oxide  of 
lead  is  sometimes  added  to  the  powdered  capsicum  sold  in  Europe.  It  may  be 
detected  by  digesting  in  diluted  nitric  acid,  and  precipitating  the  lead  by  sulphate 
of  sodium.  Capsicum  is  said  to  be  sometimes  adulterated  with  colored  sawdust ; 
to  be  recognized  by  the  microscope.  The  cut  represents  the  characteristic  cells  of 
capsicum.     It  is  occasionally  attacked  by  insects. 

Medical  Properties  and  Uses.  Cayenne  pepper  is  a  powerful  stimulant,  pro- 
ducing when  swallowed  a  sense  of  heat  in  the  stomach,  and  a  general  glow  over  the 
body,  without  any  narcotic  effect.  Its  influence  upon  the  circulation,  though  con- 
siderable, is  not  in  proportion  to  its  local  action.  It  is  much  employed  as  a  condi- 
ment, and  proves  highly  useful  in  correcting  the  flatulent  tendency  of  certain  vege- 
tables, and  aiding  their  digestion.  Hence  the  advantage  derived  from  it  by  the 
natives  of  tropical  climates,  who  live  chiefly  on  vegetable  food.  In  the  East  Indies 
it  has  been  used  from  time  immemorial.  From  a  passage  in  the  works  of  Pliny, 
it  appears  to  have  been  known  to  the  Romans.  As  a  medicine  it  is  useful  in  cases 
of  enfeebled  and  languid  stomach,  and  is  occasionally  prescribed  in  dyspepsia  and 
atonic  gout,  particularly  when  attended  with  much  flatulence,  or  occurring  in  per- 
sons of  intemperate  habits.  It  has  also  been  given  as  a  stimulant  in  palsy  and 
certain  lethargic  affections.  To  the  sulphate  of  quinine  it  forms  an  excellent  addition 
in  some  cases  of  intermittents,  in  which  there  is  a  great  want  of  gastric  suscepti- 
bility. Upon  the  same  principle  of  rousing  the  susceptibility  of  the  stomach,  it 
may  prove  useful  in  low  forms  of , fever,  as  an  adjuvant  to  tonic  or  stimulant  medi- 
cines. Its  most  important  application,  however,  is  to  the  treatment  of  malignant 
sore  throat  and  scarlet  fever,  in  which  it  is  used  both  internally  and  as  a  gargle. 
The  following  formula  was  employed  in  malignant  scarlatina,  with  great  advantage,  in 
the  West  Indies,  where  this  application  of  the  remedy  originated.  Two  tablespoonfuls 
(311  Gm.)  of  the  powdered  pepper,  with  a  teaspoonful  (39  Gm.)  of  common  salt, 
are  infused  for  an  hour  in  a  pint  of  boiling  liquid,  composed  of  equal  parts  of  water 
and  vinegar.  This  is  strained  when  cool  through  a  fine  linen  cloth,  and  given  in  the 
dose  of  a  tablespoonful  (15  C.c.)  every  half  hour.     The  same  preparation  is  also 
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used  as  a  jrargle.  It  is,  however,  only  to  the  worst  cases  that  the  remedy  is  applied 
so  onergeticaliy.  In  milder  cases  of  scarlatina,  with  inflamed  or  ulcerated  throat, 
much  relief  and  positive  advantage  often  follow  the  employment  of  the  pepper  in  a 
more  diluted  state.  Capsicum  has  been  advantageously  used  in  sea-sickness,  in  the 
dose  of  a  teaspoonful  (39  Gra.),  given  in  some  convenient  vehicle  on  the  first  occur- 
rence of  nausea.  It  is  thought  also  to  have  been  beneficial  in  hemorrhoidal  afiiec- 
tions.  It  has  long  been  used  as  a  stomachic  stimulant  in  the  enfeebled  digestion 
of  drunkards,  and  has  been  recommended  in  delirium  tremens,  in  which,  when 
taken  early,  it  is  said  sometimes  to  produc-e  sleep,  and  thus  to  cut  short  the  disease. 
(Dr.  Lyons.  Med.  Press  and  Circ,  April  18,  1866.) 

Applied  externally,  Cayenne  pepper  is  a  powerful  rubefacient,  very  useful  in  local 
rheumatism,  and  in  low  forms  of  disease,  where  a  stimulant  impression  upon  the 
surface  is  demanded.  It  has  the  advantage  of  acting  speedily  without  endanger- 
ing vesication.  It  may  be  applied  in  the  form  of  cataplasm,  or  more  conveniently 
and  efliciently  as  a  lotion,  mixed  with  heated  spirit.  The  powder  or  tincture, 
brought  into  c-ontact  with  a  relaxed  uvula,  often  acts  very  beneficially.  The  tincture 
has  also  been  used  advantageously  in  chilblain.  The  ethereal  extract  ( Oleoresina 
Capsici,  U.  S.)  is  powerfully  rubefacient. 

The  dose  of  the  powder  is  from  five  to  ten  grains  (0-33-0-65  Gm.),  which  b  most 
conveniently  given  in  the  form  of  pill.  Of  an  infusion  prepared  by  adding  two 
drachms  to  half  a  pint  of  boiling  water,  the  dose  is  half  a  fluidounce  (15  Cc). 
A  gargle  may  be  prepared  by  infusing  half  a  drachm  of  the  powder  in  a  pint  of 
boiling  water,  or  by  adding  half  a  fluidounce  of  the  tincture  to  eight  fluidounces  of 
rose-water. 

Ojf.  Prep.  Extractum  Capsici  Fluidum ;  Infusum  Capsici,  U.  S.;  Oleoresina  Cap- 
sici, U.S.;  Tinctura  Capsici. 

CARBO.     Carbon. 

C;  12.  (CAB'BO.)  C;  6. 

Pure  Charcoal;  Carbone,  Fr.,  It.;  Eohlenstoff,  O.;  Carbon,  Sp. 

Carbon  is  an  element  of  great  importance,  and  very  extensively  difi"ased  in  nature. 
It  exists  in  large  quantity  in  the  mineral  kingdom,  and  is  the  most  abundant  con- 
stituent of  animal  and  vegetable  matter.  In  the  crj-stallized  state  it  constitutes  the 
diamond ;  and,  more  or  less  pure,  it  forms  the  substances  called  graphite,  or  black 
lead,  plumbago,  anthracite  and  bituminous  coal,  coke,  animal  charcoal,  and  vegetable 
charcoal.  Combined  with  oxygen  it  forms  carbon  dioxide,  or  carbonic  acid  gas, 
which  is  a  constituent  of  the  atmosphere,  and  present  in  many  natural  waters,  especi- 
ally those  which  have  an  effervescing  quality.  United  with  oxygen  and  a  base  it 
forms  the  carbonates,  among  others  carbonate  of  calcium,  which  is  one  of  the  most 
abundant  minerals.  There  are  three  allotropic  conditions  of  carbon,  represented  re- 
spectively by  the  diamond,  graphite,  and  charcoal. 

The  diamond  is  found  principally  in  India,  Brazil,  and  Cape  Colony,  South 
Africa.  Several  diamonds  have  been  found  in  the  gold  regions  of  Georgia  and 
North  Carolina.  This  gem  is  perfectly  transparent,  and  the  hardest  and  most  bril- 
liant substance  in  nature.  Its  sp.  gr.  is  about  3-5.  It  is  fixed  and  unalterable  in 
the  fire,  provided  air  be  excluded  ;  but  is  combustible  in  air  or  oxygen,  the  product 
being  the  same  as  when  charcoal  is  burned,  namely,  carbon  dioxide. 

Next  to  diamond,  graphite  or  plumbago  is  the  purest  natural  form  of  carbon. 
Graphite  is  the  substance  of  which  black-lead  crucibles  and  pencils  are  made.  It 
is  found  in  greatest  purity  in  the  mine  of  Borrowdale,  in  England ;  but  it  also  oc- 
curs very  pure  in  this  country,  and  in  extensive  deposits  at  Ticonderoga,  N.  Y., 
Stourbridge,  Mass.,  and  in  Canada.  In  physical  characters  it  is  utterly  different 
from  the  diamond :  it  crystallizes  in  hexagonal  plates,  is  very  soft  and  unctuous,  of 
2  to  25  sp.  gr.,  and  generally  contains  a  little  ash.  It  was  formerly  supposed  to  be 
a  carbide  of  iron  ;  but,  in  very  pure  specimens,  it  is  nearly  free  from  iron,  which 
must,  therefore,  be  deemed  an  accidental  impurity.  Anthracite,  the  purest  variety 
of  natural  coal,  occurs  in  different  parts  of  the  world,  but  particularly  in  the  State 
of  Pennsylvania.     It  contains  from  90  to  95  per  cent,  of  carbon,  and  several  per 
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cent,  of  ash.  Bituminous  coal  is  another  variety,  containing,  besides  the  fixed  or 
free  carbon,  some  10  to  15  per  cent,  of  volatile  hydrocarbons  or  gasmaking  material. 
When  this  is  driven  off  by  the  process  of  charring,  as  in  the  manufacture  of  coal 
gas,  a  kind  of  mineral  charcoal,  called  coke,  is  obtained,  very  useful  in  the  arts  as  a 
fuel.  When  peat  is  charred,  it  is  converted  mio  peat  charcoal,  which  forms  a  cheap 
disinfectant  and  deodorizer,  applicable  to  the  purification  of  hospitals,  dissecting 
rooms,  factories,  privies,  etc. 

Carbon  may  be  obtained  in  a  state  approaching  to  purity  by  several  processes.  One 
method  is  to  expose  lampblack  to  a  full  red  heat  in  a  close  vessel.  It  may  also  be 
obtained,  in  a  very  pure  state,  by  passing  the  vapor  of  volatile  oils  through  an 
ignited  porcelain  tube ;  whereby  the  hydrogen  and  oxygen  of  the  oil  will  be  dissi- 
pated, and  the  charcoal  left  in  the  tube.  A  pure  charcoal  is  procured  by  burning 
sugar,  or  other  vegetable  substances  which  leave  no  ashes,  in  close  vessels. 

Properties.  Carbon,  in  its  uncrystallized  state,  is  an  insoluble,  infusible  solid, 
generally  of  a  black  color,  and  without  taste  or  smell.  It  burns  when  sufiiciently 
heated,  uniting  with  the  oxygen  of  the  air,  and  generating  carbonia  acid  gas.  Its 
sp.  gr.  in  the  solid  state,  apart  from  its  pores  when  in  mass,  is  3'5  ;  but  with  the 
air  of  the  pores  included,  it  is  only  0-41r.  It  is  a  very  unalterable  and  indestructible 
substance,  and  has  great  power  in  resisting  and  correcting  putrefaction  in  other  bodies. 
When  properly  prepared,  it  possesses  the  property  of  absorbing  th6  coloring  and 
odorous  principles  of  most  liquids.  (See  Carho  Animalis.)  Its  other  physical  prop- 
erties differ  according  to  its  source,  and  peculiar  state  of  aggregation.  As  a  chemical 
element  it  enjoys  a  very  extensive  range  of  combination.  It  forms  two  compounds 
with  oxygen,  carbon  dioxide  (carbonic  acid  gas)  and  carhon  monoxide  (carbonous 
oxide).  With  hydrogen  it  forms  a  number  of  compounds,  called  hydrocarbons, 
of  which  the  most  interesting,  excluding  hypothetical  radicals,  are  light  carburetted 
hydrogen  or  marsh-gas,  defiant  gas,  the  light  and  concrete  oils  of  wine,  the  hydro- 
carbons constituting  petroleum,  and  the  various  essential  oils.  With  nitrogen  it 
constitutes  cyanogen,  the  compound  radical  of  hydrocyanic  or  prussic  acid ;  and 
united  in  minute  proportion  with  iron  it  forms  steel. 

To  notice  all  the  forms  of  the  carbonaceous  principle  would  be  out  of  place  in 
this  work.  We  shall,  therefore,  restrict  ourselves  to  the  consideration  of  those 
which  are  oflScinal,  namely,  animal  charcoal  and  wood  charcoal. 

CARBO  ANIMALIS.   U.S.,  Br.     Animal  Charcoal. 

(CAR'BO  XN-I-MA'LIS.) 

"  Animal  [sic]  charcoal  prepared  from  bone."  U.  S.  "  The  residue  of  bones, 
which  have  been  exposed  to  a  red  heat  without  access  of  the  air."  Br. 

Bone  Black,  Ivory  Black,  Br.;  Charbon  aniinal,  Noir  d'Os,  Fr.;  Tliierische  Kohle,  Knochen 
Kohle,  Beinsohwarz,  Thierkoble,  G.;  Carbone  aniinale,  It.;  Carbon  animal,  Sp. 

The  animal  charcoal  employed  in  pharmacy  and  the  arts  is  usually  obtained  from 
bones,  by  subjecting  them  to  a  red  heat  in  close  vessels.  The  residue  of  the  ig- 
nition is  a  black  matter,  which,  when  reduced  to  powder,  forms  hone-black,  some- 
times incorrectly  called  ivorjj-hlack.  Ivory  by  carbonization  will  furnish  a  black, 
which,  on  account  of  its  fineness  and  intensely  black  color,  is  more  esteemed  than 
the  ordinary  bone-black ;  but  it  is  much  more  expensive. 

In  manufacturing  bone-black,  the  bones,  first  boiled  in  water  to  separate  the  fat, 
are  subjected  to  destructive  distillation  in  iron  cylinders,  connected  with  vessels 
which  receive  the  ammoniacal  liquor,  called  hone-spirit,  together  with  a  dark  tarry 
liquid  (bone-oil),  this  being  a  secondary  product  of  the  operation.  When  the  bone- 
spirit  ceases  to  come  over,  the  residue  is  charred  bone,  or  bone-black.  Bone  con- 
sists of  animal  matter  with  phosphate  and  carbonate  of  calcium.  In  consequence  of 
the  decomposition  of  the  animal  matter  involved  in  this  destructive  distillation,  the 
nitrogen  and  hydrogen,  united  as  ammonia,  and  a  part  of  the  charcoal,  in  the  form 
of  carbonic  acid  gas,  distil  over ;  while  the  remainder  of  the  charcoal  is  left  in  the 
cylinder,  intermingled  with  the  calcareous  salts.  M.  Deiss,  of  Paris,  proposes  bi- 
sulphide of  carbon  as  a  solvent  for  the  fat  of  bones  ;  as  it  furnishes  a  larger  and 
better  product  of  fat,  and  renders  the  bones  fitter  for  producing  a  good  bone-black. 
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{Chem.  Gaz.,  April  1,  1856.)  This  form  of  aoimal  charcoal  necessarily  contains 
phosphate  and  carbonate  of  calcium. 

Properties.  Animal  charcoal  is  in  the  form  of  "  dull  black,  granular  fragments, 
or  a  dull  black  powder,  odorless  and  nearly  tasteless,  and  insoluble  in  water  or  alco- 
hol. When  ignited,  it  leaves  a  white  ash,  amounting  to  at  least  86  per  cent,  of  the 
original  weight,  which  should  be  completely  soluble  in  hydrochloric  acid,  with  the 
aid  of  heat."  C  S.  It  is.  however,  more  dense  and  less  combustible  than  vegetable 
charcoal ;  from  which,  moreover,  it  may  be  distinguished  by  burning  a  small  portion 
of  it  on  a  red-hot  iron,  when  it  will  leave  a  residuum  imperfectly  acted  on  by  sul- 
phuric acid  ;  whereas  the  ashes  from  vegetable  charcoal  readily  dissolve  in  this  acid, 
forming  a  bitterish  solution. 

Animal  charcoal  by  no  means  necessarily  possesses  the  decolorizing  property  ;  as 
this  depends  upon  its  peculiar  state  of  aggregation.  If  a  piece  of  pure  animal  matter 
is  carbonized,  it  usually  enters  into  fusion,  and  from  the  gaseous  matter  which  is 
extricated,  becomes  porous  and  cellular.  The  charcoal  formed  has  generally  a  metallic 
lustre,  and  a  color  resembling  that  of  black  lead.  It  has,  however,  little  or  no  de- 
colorizing power,  even  though  finely  pulverized. 

The  decolorizing  power  of  vegetable  charcoal  was  first  noticed  by  Lowitz,  of  St. 
Petersburg;  and  that  of  animal  charcoal  by  Figuier,  of  Montpellier,  in  1811.  In 
1822  the  subject  was  ably  investigated  by  Bussy,  Payen,  and  Desfosses.  The  power 
is  generally  communicated  to  charcoal  by  igniting  it  in  close  vessels,  but  not  always. 
The  kind  of  charcoal,  for  example,  obtained  from  substances  which  undergo  fusion 
during  carbonization  scarcely  possesses  the  property,  even  though  it  may  be  afterwards 
finely  pulverized.  The  property  in  question  is  possessed  to  a  certain  extent  by  wood 
charcoal ;  *  but  is  developed  in  it  in  a  much  greater  degree  by  burning  it  with  some 
chemical  substance,  which  may  have  the  effect  of  reducing  it  to  an  extreme  degree 
of  fineness.  The  most  powerful  of  all  the  charcoals  for  discharging  colors  are  those 
obtained  from  certain  animal  matters,  such  as  dried  blood,  hair,  etc.,  bv  first  carbon- 
izing  them  in  connection  with  carbonate  of  potassium,  and  then  washing  the  product 
with  water.  Charcoal,  thus  prepared,  seems  to  be  reduced  to  a  state  of  extremely 
minute  division,  and  is,  therefore,  very  porous.  The  next  most  powerful  decolorizing 
charcoal  is  bone-black,  in  which  the  separation  of  the  carbonaceous  particles  is  effected 
by  the  phosphate  of  calcium  present  in  the  bone.  Vegetable  substances  also  may  be 
made  to  yield  a  good  charcoal  for  destroying  color,  provided,  before  carbonization, 
they  be  well  comminuted,  and  mixed  with  pumice  stone,  chalk,  flint,  or  other  similar 
substance  in  a  pulverized  state. 

The  following  table,  abridged  from  one  drawn  up  by  Bussy,  denotes  the  relative 
decolorizing  power  of  different  charcoals. 


KINDS   OF  CHARCOAL. 


Decolortz-  Decoloriz- 

ing power  ing  power 

OD  Symp.     I     on  Indigo. 


Bone-black 

Bone  charcoal  treated  with  an  acid _ 

Lampblack,  not  ignited 

Charcoal,  from  acetate  of  potassium 

Blood  ignited  with  phosphate  of  calcium 

Lampblack  ignited  with  carbonate  of  potassium 

Blood  ignited  with  chalk 

White  of  egg  ignited  with  carbonate  of  potassium 

Glue  ignited  with  carbonate  of  potassium 

Bone  charcoal,  formed  from  bone  deprived  of  phosphate  of  calcium 

by  an  acid,  and  subsequently  ignited  with  carbonate  of  potassium 

Blood  ignited  with  carbonate  of  potassium 


1 

1 

1-6 

1-8 

3-3 

4 

4-4 

5-6 

10 

12 

10-6 

12-2 

11 

18 

15-5 

34 

15-5 

36 

20 

45 

20 

50 

*Dr.  Stenhouse  divides  decolorizing  charcoals  into  three  classes.  First,  pure  charcoals,  which, 
being  in  a  state  of  minute  division,  decolorize  by  their  porosity  alone.  Second,  those  which,  like 
aluminized  charcoal  and  artificiiil  bone-black,  decolorize  solely  by  the  bases  they  contain,  acting  as 
mordants.  Third,  those  which,  like  bone-black,  decolorize,  partly  by  the  mineral  matter,  and  partly 
by  the  minutely  divided  charcoal  they  contain.  {P.  J.  Tr.,  Jan.  1857,  p.  366.) 
23 


354  Carho  Anhnalis. — Carho  Animalis  Purijicatus.  part  i. 

In  order  to  determine  the  commercial  value  of  animal  charcoal,  M.  Corenwinder 
has  proposed  to  ascertain  its  power  of  absorbing  lime  from  a  solution  of  saccharate 
of  lime  of  determinate  strength.  The  value  is  in  proportion  to  the  absorbing  power 
of  the  charcoal.  A  given  weight  of  the  charcoal  to  be  tested  is  left  in  contact,  for 
an  hour,  with  a  given  volume  of  the  solution  of  the  saccharate,  taken  in  excess. 
The  liquid  is  then  filtered,  and  a  small  measure  of  it  saturated  with  dilute  sulphuric 
acid  of  known  strength.  The  less  the  acid  necessary  for  this  purpose,  the  greater 
the  amount  of  lime  absorbed,  and  the  better  the  animal  charcoal.  (See  Chem.  Gaz., 
1854,  p.  16;  see  also  Scientific  American^  April  22,  1876.     F.  L.  Bartlett.) 

Spent  animal  charcoal,  which  has  been  used  by  the  sugar  refiners,  may  have  its 
decolorizing  power  restored  by  calcination,  which  destroys  the  organic  matters  that 
have  become  fixed  in  it ;  and  it  is  stated  that  it  may  be  submitted  to  this  process 
twenty  times  before  becoming  unfit  for  use.  According  to  Pelouze,  the  same  object 
may  be  accomplished  by  subjecting  it  to  a  weak  solution  of  carbonate  of  potassium 
or  of  sodium.  In  removing  the  coloring  matter,  the  alkaline  solution  becomes  yel- 
low. After  its  action  the  animal  charcoal  must  be  carefully  washed,  first  with  boiling 
water,  and  afterwards  with  acidulated  water.  But  a  process  devised  by  MM.  Leplay 
and  Cuisinier  is  probably  more  eff"ectual.  The  charcoal,  without  being  removed  from 
the  cylinders,  is  thoroughly  washed,  treated  by  steam  to  remove  viscous  substances, 
and  then  percolated  successively,  1,  by  a  weak  alkaline  solution,  which  removes  salts 
and  some  coloring  matters ;  2,  by  weak  hydrochloric  acid,  which,  in  removing  a 
certain  amount  of  salts  of  lime,  liberates  coloring  matter ;  3,  again  with  a  weak 
alkaline  solution  to  carry  off  the  remaining  coloring  matter ;  and  4,  lastly  by  a  solu- 
tion of  biphosphate  of  calcium,  by  which  the  decolorizing  power  of  the  charcoal  is 
restored.  (Dr.  F.  C  Calvert,  A.  J.  P.,  1865,  p.  263.) 

Animal  charcoal  is  capable  of  taking  the  bitter  principles  from  infusions  and  tinc- 
tures, and  iodine  from  liquids  which  contain  it  in  solution.  Its  power,  however,  of 
acting  on  solutions  and  chemical  compounds  is  much  more  decided  in  its  purified 
state,  as  shown  by  both  Warington  and  Weppen.   (See  Carlo  Animalis  Purijicatus.) 

Bone-black  consists  of  about  90  per  cent,  of  phosphate  and  carbonate  of  calcium, 
and  10  per  cent,  of  charcoal. 

Pharni.  Uses.  Animal  charcoal  is  used  in  pharmacy  for  decolorizing  vegetable 
principles,  such  as  gallic  acid,  quinine,  morphine,  veratrine,  etc.,  and  in  the  arts, 
principally  ibr  clarifying  syrups  in  sugar  refining,  for  depriving  spirits  distilled  from 
grain  of  the  peculiar  volatile  oil,  called  fusel  oil,  which  imparts  to  them  an  un- 
pleasant smell  and  taste,  as  first  distilled,  and  for  the  filtration  of  petroleum  re- 
siduums  in  the  manufacture  of  petrolatum  and  petroleum  jellies.  (See  Pefrolatum.) 
The  manner  in  which  it  is  used  as  a  decolorizer  is  to  mix  it  with  the  substance  to 
be  decolorized,  and  to  allow  the  mixture  to  stand  for  some  time.  The  charcoal  unites 
with  the  coloring  matter,  and  the  solution  by  filtration  is  obtained  white  and  trans- 
parent. Its  use,  however,  in  decolorizing  the  organic  alkalies  and  other  vegetable 
principles,  no  doubt  causes  a  loss  by  absorption  ;  since  it  has  been  shown  by  the  ex- 
periments of  M.  Lebourdais,  mentioned  under  the  head  of  purified  animal  charcoal, 
that  several  of  these  principles  may  be  obtained  by  the  sole  action  of  charcoal.  For 
most  pharmaceutical  operations,  and  for  use  as  an  antidote,  animal  charcoal  must 
be  purified  by  hydrochloric  acid  from  phosphate  and  carbonate  of  calcium.  (See 
Carho  Animalis  Purijicatus.)  According  to  Guthe,  a  German  chemist,  bone  char- 
coal, without  purification,  is  to  be  preferred  as  a  decolorizer,  in  all  cases  in  which 
the  calcareous  salts  exert  no  injurious  effect. 

Off.  Prep.  Carbo  Animalis  Purificatus. 

CARBO  ANIMALIS  PURIFICATUS.   U.S.,  Br.     Purified  Animal 

Charcoal. 

(CAR'BO  AN-I-MA'LIS  PU-RI-FI-CA'TUS.) 
Charbon  animal  purifie,  Fr.;   Gereinigte  Knochen  Kohle,  G. 

"  Animal  Charcoal,  in  No.  60  powder,  tico parts  ;  Hydrochloric  Acid,  three  parts; 
Water,  a  sufficient  quantity.     Puur  the  Hydrochloric  Acid,  previously  mixed  with 
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fifi.ten  (15)  parts  of  Water,  upon  the  Anisaal  Charcoal,  and  digest  the  mixture  on 
a  water-bath,  for  twenty-four  hours,  occasionally  stirring.  Pour  off  the  supernatant 
liquid,  and  digest  the  undissolved  portion  Mvithjt/leen  (15)  parts  of  Water  for  two 
hours.  Transfer  the  mixture  to  a  strainer,  and,  when  the  liquid  portion  has  run 
off,  wash  the  residue  with  Water  until  the  washings  cease  to  be  affected  by  test- 
solution  of  nitrate  of  silver.  Dry  the  product,  heat  it  to  dull  redness  in  a  closely 
covered  crucible,  and,  when  cool,  keep  it  in  well-stopped  bottles."    U.  S. 

"  Take  of  Bone  Black,  in  powder,  sixteen  ounces  [avoirdupois]  ;  Hydrochloric 
Acid  ten  JJuidounces  ;  Distilled  Water  a  sufficiency.  Mix  the  Hydrochloric  Acid 
with  a  pint  of  the  Water,  and  add  the  Bone  Black,  stirring  occasionally.  Digest 
at  a  moderate  heat  for  two  days,  agitating  from  time  to  time  ;  collect  the  undissolved 
charcoal  on  a  calico  filter,  and  wash  with  Distilled  Water  till  what  passes  through 
gives  scarcely  any  precipitate  with  nitrate  of  silver.  Dry  the  charcoal,  and  then 
heat  it  to  redness  in  a  covered  crucible."  Br. 

Animal  charcoal,  as  it  is  made  by  charring  bones,  necessarily  contains  bone-phos- 
phate and  carbonate  of  calcium,  the  presence  of  which  does  no  harm  in  some  de- 
colorizing operations ;  but,  in  delicate  chemical  processes,  these  salts  may  be  dis- 
solved or  decomposed,  and  thus  become  a  source  of  impurity.  It  is  on  this  account 
that  animal  charcoal  requires  to  be  purified  from  its  calcareous  salts  ;  and  this  is  ac- 
complished by  diluted  hydrochloric  acid,  which  dissolves  the  phosphate  and  de- 
composes the  carbonate.  According  to  Dr.  Stenhouse,  aluminized  vegetable  charcoal 
may  be  substituted  for  purified  animal  charcoal,  and  is  equally  efficacious  as  a  de- 
colorizer.   (See  page  357.) 

Properties.  Purified  animal  charcoal  is  "  a  dull  black  powder,  odorless  and 
tasteless,  and  insoluble  in  water,  alcohol,  or  other  solvents.  When  ignited  at  a  high 
temperature  with  a  little  red  oxide  of  mercury  and  with  free  access  of  air,  it  leaves  at 
most  only  a  trace  of  residue.  If  1  part  be  digested  with  2  parts  of  hydrochloric  acid 
and  6  parts  of  water,  the  filtrate,  after  being  supersaturated  with  water  of  ammonia, 
should  remain  unaffected  by  test-solution  of  magnesium  (abs.  of  phosphate)."    U.S. 

It  has  been  shown  by  Mr.  Robert  Warington  that  bitter  vegetable  substances,  in- 
cluding the  organic  alkalies,  are  removed  from  solution  by  passing  through  purified 
animal  charcoal,  especially  when  the  action  is  assisted  by  heat.  M.  Weppen  finds 
that  a  similar  effect  is  produced  by  it  in  removing  resins  from  tinctures,  tannic  acid 
and  bitter  principles  from  astringent  and  bitter  infusions,  and  certain  metallic  salts 
from  their  solutions.  Purified  animal  charcoal,  thus  employed,  has  been  resorted 
to  by  M.  Lebourdais  as  an  agent  for  obtaining  the  active  principles  of  plants.  A 
decoction  or  infusion  of  the  plant  is  either  boiled  with  or  filtered  through  the  char- 
coal, which  takes  up,  more  or  less  completely,  the  bitter  and  coloring  principles. 
The  charcoal,  after  having  been  washed  and  dried,  is  treated  with  boiling  alcohol, 
which  dissolves  the  principles  taken  up.  Finally,  the  alcohol  is  distilled  off,  and  the 
principles  are  obtained  in  a  separate  state.  In  this  way  digitalio,  ilicin,  scillitin, 
columbin,  colocynthin,  arnicine.  strychnine,  quinine,  and  other  principles  have  been 
obtained  by  M.  Lebourdais,  (  Chem.  Gaz.,  Nov.  15, 18-48.)  In  relation  to  the  method 
of  M.  Lebourdais,  see  a  paper  by  Mr.  J.  S.  Cobb.  {A.  J.  P.,  1851.)  Dr.  A.  B.  Gar- 
rod  has  proposed  purified  animal  charcoal  as  an  antidote  to  vegetable  and  animal 
poisons,  with  which  it  appears  to  combine.  According  to  his  experiments,  common 
bone-black  has  not  one- filth  of  the  powder  possessed  by  the  purified  substance;  and 
vegetable  charcoal  and  lampblack  are  nearly  or  quite  useless.  The  amount  of  the 
antidote  proposed  by  Dr.  Garrod  is  half  an  ounce  for  each  grain  of  a  vegetable 
organic  alkali.  Dr.  Alfred  Taylor  deems  the  results  of  Dr.  Garrod  inconclusive. 
Prof.  B.  H.  Rand,  of  this  city,  made  some  interesting  observations  in  relation  to  the 
antidotal  powers  of  purified  animal  charcoal,  and  proved  that  poisonous  doses  of  the 
strongest  vegetable  poisons  may  be  swallowed  with  impunity,  if  mixed  with  that 
substance.  (J/pt/.  Exam..  Sept.  18-48.)  It  has  also  been  recommended  as  an  antidote 
for  phosphorus  {X.  Y.  Med.  Record,  1874,  p.  68),  but  its  value  is  very  doubtful. 

In  using  animal  charcoal  for  decolorizing  active  vegetable  principles,  great  caution 
should  be  observed,  as  much  loss  is  often  incurred  by  the  absorption  of  those  princi- 
ples by  the  charcoal. 
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Pharm.  Uses.  Atropia,  Br.;  Digitalinum;  Morphiae  Hydrochloras,  £r.;  San- 
toninum,  Br. 

CARBO  LIGNI.  U.  S.,  Br.     Charcoal. 

(CAR'BO  LIG'Ni.) 

"  Charcoal  prepared  from  soft  wood."  U.  S.  "Wood  charred  by  exposure  to  a  red 
heat  without  access  of  air."  Br. 

Wood  Charcoal,  Vegetable  Charcoal ;  Carbo  Pulveratus,  P.G.;  Carbo  Praeparatus,  Carbo  e  Ligno,- 
Charbon  vegetal,  Charbon  de  Bois,  Fr.;  Holzkohle,  Praparirte  Kohle,  G.;  Carbone  di  Legno,  It.; 
Carbnn  de  Lena,  Sp. 

Preparation  on  the  Large  Scale.  Billets  of  wood  are  piled  in  a  conical  form,  and 
covered  with  earth  and  sod  to  prevent  the  free  access  of  air ;  several  holes  being  lelt 
at  the  bottom,  and  one  at  the  top  of  the  pile,  in  order  to  produce  a  draught  to  com- 
mence the  combustion.  The  wood  is  then  kindled  from  the  bottom.  In  a  little  while 
the  hole  at  the  top  is  closed,  and,  after  the  ignition  is  found  to  have  pervaded  the 
whole  pile,  those  at  the  bottom  arc  stopped  also.  The  combustion  taking  place  with 
a  smothered  flame,  the  volatile  portions  of  the  wood,  consisting  of  hydrogen  and 
oxygen,  are  dissipated ;  while  the  carbon,  in  the  form  of  charcoal,  is  left. 

In  this  process  for  the  carbonization  of  wood,  all  the  volatile  products  are  dissi- 
pated ;  and  a  portion  of  the  charcoal  itself  is  lost  by  combustion.  Wood,  thus  car- 
bonized, yields  not  more  than  17  or  18  per  cent,  of  charcoal.  A  better  method  is 
to  char  the  wood  in  iron  cylinders,  when  it  yields  from  22  to  23  parts  in  100  of  ex- 
cellent charcoal ;  and,  at  the  same  time,  the  means  are  afforded  for  collecting  the 
volatile  products,  consisting  of  pyroligneous  acid,  empyreumatic  oil,  and  tar.  This 
process  for  obtaining  charcoal  has  been  described  under  another  head.  (See  Acidum 
Acetwtim.)  A  method  of  preparing  charcoal  by  subjecting  wood  to  over-heated 
steam  has  been  invented  by  M.  Violette.  When  the  temperature  of  the  steam  is 
300°  C.  (572°  F.),  the  wood  is  converted  into  a  peculiar  charcoal,  called  red  charcoal, 
which  is  intermediate  in  its  qualities  between  wood  and  ordinary  charcoal.  When 
the  temperature  is  lower,  the  carbonization  is  incomplete;  when  higher,  the  product 
is  black  charcoal.  The  steam  process  yields  a  uniform  charcoal  for  a  given  tem- 
perature, which  may  be  easily  regulated,  and  a  product  about  double  that  obtained 
in  closed  cylinders.  Charcoal,  prepared  in  closed  cylinders,  yields  ten  times  as  much 
ash  as  that  ordinarily  made.  Charcoal  contains  carbon,  in  proportion  to  the  tem- 
perature at  which  it  is  formed  ;  varying  from  65  per  cent,  when  made  at  250°  C. 
(482°  F.),  to  80  per  cent,  at  400°  C.  (752°  F.).  The  gaseous  matter  present  is 
always  inversely  as  the  temperature  of  carbonization.  Thus,  for  charcoal  made  at 
300°  C.  (572°  F.),  it  is  one-third  of  its  weight;  at  350°  C.  (662°  F.),  one-fourth. 
(Journ.  de  Pharm.,  1851,  p.  35.) 

Mr.  E.  C.  C.  Stanford  has  called  attention  to  a  variety  of  vegetable  charcoal,  ob- 
tained by  charring  a  species  of  sea-weed,  Lamiaaria  digitata,  gathered  on  the  shores 
of  the  Hebrides,  which,  although,  on  account  of  the  large  proportion  of  carbonate 
of  calcium  contained  in  it  (20  per  cent.),  unfit  for  use  in  refining  sugar,  possesses 
more  of  the  deodorizing  and  decolorizing  power  than  animal  charcoal  itself,  which, 
with  the  exception  referred  to,  it  closely  resembles  in  chemical  composition.  (^P.  J. 
Tr.,  1867,  p.  186.) 

Preparation  for  Medicinal  Use.  M.  Belloc  recommends  charcoal  for  this  pur- 
pose to  be  obtained  from  poplar  shoots,  cut  at  the  time  the  sap  rises,  and  deprived  of 
their  bark.  The  carbonization  should  be  performed  in  cast-iron  vessels  at  a  red-white 
heat.  The  product  is  a  light  and  brilliant  charcoal,  which  must  be  purified  by  being 
macerated  for  three  or  four  days  in  water,  frequently  renewed.  It  is  then  dried, 
powdered,  and  placed  in  bottles,  which  should  be  well  stopped.  The  charcoal  most 
esteemed  in  Philadelphia,  for  medicinal  purposes,  is  that  prepared  by  the  Messrs. 
Dupont,  near  Wilmington,  Delaware,  for  the  manufacture  of  gunpowder.  It  is  made 
from  young  willow  shoots  of  two  or  three  years'  growth. 

Properties.  Charcoal  is  a  black,  shining,  brittle,  porous  substance,  tasteless  and 
inodorous  and  insoluble  in  water.  It  is  a  good  conductor  of  electricity,  but  a  bad 
one  of  heat.  It  possesses  the  remarkable  property  of  absorbing  many  times  its  own 
bulk  of  certain  gases.     When  exposed  to  the  air  after  ignition,  it  increases  rapidly 
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in  weight,  absorbing  from  12  to  14  per  cent,  of  moisture.  As  ordinarily  prepared, 
it  contains  the  incombustible  part  of  the  wood  amounting  to  1  or  2  per  cent.,  which 
is  left  as  ashes  when  the  charcoal  is  burned.  These  may  be  removed  by  digesting 
the  charcoal  in  diluted  hydrochloric  acid,  and  afterwards  washing  it  thoroughly 
with  boiling  water. 

Medical  Properties,  etc.  Powdered  charcoal  is  disinfectant  and  absorbent.  It 
is  employed  with  advantage  in  diarrhoea  as  an  absorbent,  and  in  dyspepsia  with 
fetid  breath  and  eructations.  It  was  given  in  dysentery  by  the  late  Dr.  Robert 
Jackson,  who  found  it  to  have  the  effect  of  soothing  the  patient,  and  improving 
the  character  and  consistence  of  the  stools.  It  is  also  useful,  in  the  form  of  injec- 
tion, in  putrid  discharges  from  the  uterus.  31.  Belloc  recommends  it  strongly  in 
gastralgia,  and  especially  pyrosis,  in  which,  if  it  fails  to  remove  the  disease,  it  abates 
the  pain,  nausea,  and  vomiting ;  and  his  observations  have  been  confirmed  by  a 
committee  of  the  French  Academy  of  Medicine.  As  a  remedy  in  obstinate  con- 
stipation, Dr.  Daniel,  of  Savannah,  speaks  of  it  in  high  terms.  He  also  found  it 
useful  in  nausea  and  constipation  of  pregnancy.  On  the  other  hand,  some  practi- 
tioners have  found  charcoal  to  confine  the  bowels.  Dr.  Wilson,  of  New  Zealand, 
speaks  highly  of  it  in  the  diarrhoea  of  measles,  and  in  epidemic  cholera.  Dr.  New- 
man recommends  it  as  a  dressing  to  wounds  and  ulcers.  Mr.  Wormald,  of  St. 
Bartholomew's  Hospital,-  has  made  a  useful  application  of  the  disinfecting  power  of 
dry  charcoal,  in  what  he  calls  the  charcoal  quilt.  This  consists  of  two  sheets  of 
cotton  wadding,  quilted  together  in  small  segments,  with  a  tolerably  thick  layer 
of  powdered  charcoal  between  them.  The  quilts,  thus  prepared,  may  be  of  any 
size,  so  as  to  fit  a  gangrenous  sore  or  stump.  Its  use  as  an  ingredient  of  poultices 
is  noticed  under  Cataplnsma  Carhonis.  Several  of  its  varieties  are  used  as  tooth- 
powder.  Those  generally  preferred  are  the  charcoals  of  the  cocoa-nut  shell  and  of 
bread.  It  is  said  that  charcoal  proves  useful  in  preserving  the  teeth  by  absorbing  the 
acid  sometimes  morbidly  present  in  the  mucus  of  the  mouth.  The  dose  of  charcoal 
varies  from  one  to  four  teaspoonfuls  (3-9-15-5  Gm.)  or  more.  Dr.  Daniel  gave  it 
in  his  case  of  constipation  in  doses  of  a  tablespoonful  (15-5  Gm.),  repeated  every 
half  hour.  Charcoal  biscuits  have  been  prepared,  containing  15  or  20  per  cent,  of 
charcoal  in  fine  powder,  whilst  charcoal  lozenges,  either  with  charcoal  alone  or  asso- 
ciated with  bismuth,  have  been  employed  with  asserted  good  results  in  certain  forms 
of  gastric  disturbances. 

For  internal  use  charcoal  is  preferred  by  some  in  the  granular  form.  Mr.  W. 
Lascelles  Scott  employs  the  following  method  of  preparing  it.  He  prefers  the 
wood  of  the  box,  willow,  or  linden,  which,  after  being  charred,  should  be  allowed  to 
cool  out  of  contact  with  air,  then  boiled  for  some  time  in  diluted  hydrochloric  acid, 
and  afterwards,  having  been  thoroughly  washed  with  pure  water,  in  a  little  weak  am- 
monia. The  fragments  are  again  ignited,  and  then  quickly  powdered,  and  passed 
through  a  sieve  of  80  or  100  apertures  to  the  inch.  Nine  pounds  of  this  powder 
are  mixed  with  one  pound  of  pure  sugar  passed  through  a  30  sieve,  and  4  ounces 
of  gum  arable  in  impalpable  powder.  The  whole  is  then  moistened  with  a  few 
ounces  of  warm  distilled  water,  to  which  have  been  added  an  ounce  and  a  quarter 
of  tincture  of  benzoin,  and  a  little  mucilage.  The  mass  is  now  granulated  on  flat 
steam  pans,  in  the  usual  manner,  at  a  temperature  of  101-6°-107-2°  C.  (215°  or 
225°  F.).  When  perfectly  dry  it  is  sifted,  and  secured  in  well-stopped  bottles. 
(Chem.  Xeics,  1867,  p.  204.) 

Charcoal  has  been  employed  with  good  effect,  as  a  deodorizer,  in  dissecting-rooms, 
placed  in  open  pans  through  the  room.  It  has  the  advantage  over  the  chlorides 
that  it  has  no  smell.  When  it  loses  its  effect,  it  may  be  recalcined.  Water  for 
long  voyages  is  kept  sweet  by  having  a  little  powdered  charcoal  added  to  each  cask. 

Dr.  Stenhouse  has  devised  a  process  for  combining  alumina  with  common  vege- 
table charcoal,  forming  what  he  calls  aluminized  charcoal,  which  is  an  economical 
substitute  for  purified  animal  charcoal,  and  equally  efiicacious  as  a  decolorizer.  It 
is  prepared  by  digesting  finely  powdered  charcoal  with  sufficient  of  the  solution  of 
sulphate  of  aluminium  to  give  an  impregnation  of  75  per  cent,  of  alumina.  The 
whole  is  evaporated  to  dryness,  and  ignited  in  a  covered  Hessian  crucible,  until  the 
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water  and  acid  have  been  dissipated.  Aluminized  charcoal  is  perfectly  black, 
though  thoroughly  impregnated  with  anhydrous  alumina,  and  only  requires  to  be 
carefully  pulverized  to  be  ready  for  use.  (P.  J.  Tr.,  1857,  p.  364.)  On  similar 
principles,  Dr.  Stenhouse  prepares  his  artificial  hone-black,  by  impregnating  pow- 
dered wood  charcoal  with  7-5  per  cent,  of  phosphate  of  calcium,  by  digesting  it  in 
a  solution  of  this  salt  in  hydrochloric  acid,  evaporating  to  dryness,  and  igniting  in 
covered  vessels.  This  charcoal  decolorizes  well,  but  can  be  used  only  for  neutral 
solutions. 

Charcoal  may  act  either  as  an  oxidizer  or  deoxidizer ;  and  these  contrary  powers 
seem  to  depend  upon  its  having  for  oxygen  a  medium  affinity,  which  enables  it  to 
take  that  element  from  some  bodies,  and  to  yield  it  to  others,  or  at  least  by  its 
porosity  to  facilitate  atmospheric  oxidation.  Thus,  it  is  known  to  reduce  several 
oxides ;  while,  on  the  other  hand,  it  aids  powerfully  in  the  oxidation  of  animal  mat- 
ter. The  bodies  of  two  dogs  having  been  laid  in  an  open  box  on  a  bed  of  charcoal, 
a  few  inches  deep,  and  covered  by  the  same  material,  were  kept  by  Mr.  John  Turn- 
bull,  of  Glasgow,  for  six  months  in  his  laboratory,  without  emitting  any  perceptible 
eflBuvium  ;  and,  when  they  were  examined  at  the  end  of  this  time,  scarcely  anything 
remained  but  the  bones.  Dr.  Stenhouse,  who  relates  this  experiment,  has  confirmed 
it  by  observations  of  his  own,  and  believes  that  the  animal  matter  thus  treated, 
undergoes  putrefaction ;  though  the  products,  by  their  rapid  oxidation  and  absorp- 
tion, are  prevented  from  contaminating  the  air.  He,  therefore,  considers  charcoal 
not  to  be  antiseptic,  but  the  very  opposite.   (^Ghem.  Gaz.,  1854,  p.  132.) 

The  study  of  the  absorbent  and  oxidizing  properties  of  charcoal  led  Dr.  Stenhouse 
to  apply  it  to  the  purpose  of  preventing  the  access  of  noxious  eifiuvia  to  the  lungs 
in  respiration.  This  object  he  proposed  to  effect  by  covering  the  nose  and  mouth 
with  what  he  called  the  charcoal  respirator.  The  instrument  consists  of  a  layer 
of  coarsely  powdered  charcoal,  a  quarter  of  an  inch  thick,  between  two  sheets  of 
silvered  wire  gauze,  covered  with  thin  woollen  cloth,  by  means  of  which  the  tem- 
perature of  the  inspired  air  is  greatly  increased.  The  frame  is  made  of  thin  sheet- 
copper;  but  the  edges  of  lead  padded  and  lined  with  velvet  so  as  to  fit  the  lower 
part  of  the  face.  Dr.  Stenhouse  considered  his  respirator  to  act  as  an  air  filter,  and 
to  be  peculiarly  adapted  to  protect  the  wearer  against  infectious  diseases.  {P.  J. 
T.,  1855,  p.  328.)  This  instrument  must  not  be  confounded  with  Jeffrey's  wire 
ventilator,  which  is  intended  solely  to  warm  the  air  before  entering  the  lungs. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Sulphurosum ;  Potassii  Bromidum, 
Br.;  Potassii  lodidum. 

Off.  Prep.   Cataplasma  Carbonis,  Br. 

CARBONEI   BISULPHIDUM.    U.S.     Bisulphide   of  Carbon.     [Di- 

sulphide  of  Carbon.^ 

C  S2;  76.  (CAR-BO'NE-i  BI-SUL'PHI-DUM.)  C  S2;  38. 

"  Bisulphide  of  Carbon  should  be  kept  in  well-stopped  bottles,  in  a  cool  place, 
remote  from  lights  or  fire."  U.  S. 

Carboneum  Sulfuratum,  Alcohol  Sulfuris,  P.G.;  Carbonii  Bisulphidum;  Carbon  Sulphide,  Sul- 
fure  de  Caibone,  Fr.;  SchwefelkohlenstofF,  G. 

This  compound,  corresponding  to  carbon  dioxide  (carbonic  acid  gas),  CO^,  is 
prepared  by  the  direct  combination  of  carbon  and  sulphur  at  a  moderate  red  heat. 
To  effect  this,  charcoal  is  heated  to  redness  in  a  vertical  cylinder,  while  sulphur  is 
admitted  through  a  lateral  tubulure  near  the  bottom.  As  the  sulphur  melts  and 
vaporizes,  it  combines  with  the  "carbon,  and  the  carbon  disulphide  formed  distils 
over  through  a  series  of  condensing  tubes,  which,  while  they  serve  to  collect  the 
crude  carbon  disulphide,  allow  of  the  escape  of  the  hydrogen  sulphide  formed  at 
the  same  time.  The  crude  product  is  then  rectified,  first  over  a  solution  of  chlori- 
nated lime  to  break  up  any  hydrogen  sulphide  gas  remaining,  and  then  repeatedly 
either  over  mercury  or  mercuric  chloride,  or  over  a  pure  fatty  oil,  which  withdraws 
from  it  all  free  sulphur  and  bad-smelling  sulphur  compounds. 

The  manufacture  of  carbon  disulphide  has  within  late  years  assumed  large  pro- 
portions. In  the  works  of  Deiss  at  Pantin,  near  Marseilles,  France,  500  kilogrammes 
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are  turned  out  daily,  and  their  annual  production  in  1880  exceeded  1,200,000 
kilogrammes. 

It  is  used  in  the  arts  for  the  extraction  of  oils  from  diflferent  oil-seeds,  for  the  ex- 
traction of  sulphur  from  some  varieties  of  sulphur  ores,  for  the  cleansing  of  wool 
and  recovering  the  fat,  in  the  manufacture  of  india-rubber  goods  as  a  solvent  for 
the  caoutchouc,  for  the  extraction  of  perfumes,  and  latterly  on  an  enormous  scale  in 
France  as  a  remedy  against  the  phylloxera,  or  grape  pest,  using  it  either  directly 
or  to  produce  the  alkaline  xanthogenates  (sulphocarbonates). 

Properties.  "  A  clear,  colorless,  highly  refractive  liquid,  very  diflFusive,  having 
a  strong,  characteristic  odor,  a  sharp,  aromatic  taste,  and  a  neutral  reaction.  It  \a 
insoluble  in  water ;  soluble  in  alcohol,  ether,  chloroform,  and  fixed  or  volatile  oils. 
Sp.  gr.  1-272.  It  vaporizes  abundantly  at  ordinary  temperatures,  is  highly  inflam- 
mable, boils  at  46°  C.  (114-8°  F.),  and,  when  ignited,  burns  with  a  blue  flame, 
producing  carbonic  and  sulphurous  acids.  It  should  not  afiect  the  color  of  blue 
litmus  paper  moistened  with  water  (abs.  of  sulphurous  acid).  A  portion  evaporated 
spontaneously  in  a  glass  vessel  should  leave  no  residue  (sulphur).  Test-solution  of 
acetate  of  lead  agitated  with  it  should  not  be  blackened  (abs.  of  hydrosulphuric 
acid)."  U.S. 

Medical  Properties.  Bisulphide  of  carbon  is  a  powerful  poison,  but  is  not  used 
as  an  internal  remedy.  According  to  M.  Delpech,  the  workmen  exposed  to  the 
fumes  of  the  bisulphide  are  affected  with  headache,  vertigo,  and  over-excitement 
of  the  nervous  system,  as  evinced  by  voluble  talking,  incoherent  singing,  or  im- 
moderate laughter,  or  sometimes  by  weeping ;  and  a  continuance  of  the  exposure 
is  apt  to  cause  at  length  a  state  of  cachexia,  characterized  by  general  weakness,  loss 
of  sexual  appetite,  dulness  of  sight  and  hearing,  and  impairment  of  memory.  M. 
S.  Cloez  has  made  with  it  experiments  on  some  of  the  smaller  animals,  as  rats  and 
rabbits,  which  were  confined  under  a  bell-glass  with  some  cotton  saturated  with 
the  bisulphide.  In  a  few  moments  the  animal  exhibited  signs  of  its  action  in 
great  excitement,  followed  by  retarded  movements,  with  some  convulsive  shocks, 
then  fell  on  its  side  and  died  in  five  minutes  from  the  beginning.  Congestion  of 
the  lungs  and  of  the  cavities  of  the  heart,  without  any  cerebral  lesion,  while  the 
right  auricle  continued  to  contract  two  hours  after  apparent  death,  were  the  phe- 
nomena, observed  on  dissection.  (^Lancet,  Sept.  1866,  p.  267.) 

Externally,  the  bisulphide  has  been  used  as  a  counter-irritant  and  local  anaesthetic. 
In  enlarged  lymphatic  glands,  Dr.  TurnbuU  has  used  it  with  asserted  good  success. 
He  applies  it  by  means  of  a  bottle  with  a  proper  sized  mouth,  containing  a  fluid- 
drachm  of  the  bisulphide,  imbibed  by  a  piece  of  sponge.  The  skin  over  the  gland 
is  first  well  moistened  with  water.  He  employed  the  vapor  also  with  benefit  in 
deafness,  when  dependent  on  want  of  nervous  energy,  and  a  deficiency  of  wax. 
For  this  purpose,  the  bottle  containing  the  bisulphide  is  made  with  a  neck  to  fit 
the  meatus,  and,  being  applied  to  the  ear,  is  held  there  until  considerable  warmth 
is  produced.  The  remedy  has  been  used  often  with  very  good  results,  in  a  similar 
manner,  in  facial  and  other  neuralgias  and  various  local  pains.  It  causes  a  good  deal 
of  smarting,  but  its  excessive  odor  is  the  chief  objection  to  it. 

CARDA^IOMUM.  U.S.,  Br.     Cardamom. 

(cak-d.\-m6'mCm.  ) 

"  The  fruit  of  Elettaria  Cardamomum.  Maton.  (A"a^0>■(7.  Zingiberaceje.)"  U.S. 
"  The  dried  capsules  of  the  Malabar  Cardamom,  Elettaria  Cardamomum.  The 
seeds  are  best  kept  in  their  pericarps,  from  which  they  should  be  separated  when 
required  for  use,  the  pericarpial  coats  being  rejected."  Br. 

Cardamoms,  Br..-  Fruetus  (Semen)  Cardamouai  Minoris,  P.G.:  Cardamomum  Minus,  Cardomo- 
mum  Malabariam ;  Malabar  Cardamoms;  Cardamomes,  Petit  Cardamome,  Fr.;  Cardamomen, 
Kleine  Cardamomen,  G.;  Cardamomo  minore,  It.;  Cardamomo  menor,  Sj).;  Ebil,  Arab.;  Kakelah 
seghar,  Pers.;  Capalaga,  Malay ;  Gujaratii  elachi,  Hindooet. 

The  subject  of  Cardamom  has  been  involved  in  some  confusion  and  uncertainty, 
both  in  its  commercial  and  botanical  relations.  The  name  has  been  applied  to  the 
aromatic  capsules  of  various  Indian  plants  belonging  to  the  family  of  Scitamineae. 
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Three  varieties  have  long  been  designated  by  the  several  titles  of  the  lesser,  middle, 
and  larger — cardamomvm  minus,  medium,  and  majus ;  but  these  terms  have  been 
used  differently  by  different  writers,  so  that  their  precise 
signification  remains  doubtful.  To  the  late  Dr.  Pereira 
we  are  mainly  indebted  for  the  clearing  up  of  this  con- 
fusion. It  is  well  known  that  the  lesser  cardamom  of 
most  writers  is  the  variety  recognized  by  the  Pharma- 
copoeias, and  generally  kept  in  the  shops.  The  other 
varieties,  though  circulating  to  a  greater  or  less  extent 
in  European  and  Indian  commerce,  are  little  known  in 
this  country.*  The  following  remarks  have  reference 
exclusively  to  the  genuine  Malabar,  or  officinal  carda- 
mom. 

Transverse  section  of  seed  of  LinnsBUS  confouuded,  Under  the  name  oi  Amom,um 

car  amom.  Cardamomum,  two  different  vegetables — the  genuine 

*  The  following  is  a  sketch  of  the  non-oflBcinal  cardamoms,  compiled  chiefly  from  the  publica- 
tions of  Pereira  and  of  Fliickiger  and  Hanbury. 

1.  Ceylon  Cardamom.  This  has  been  denominated  variously  cardamomum  medium,  cardamomum 
majus,  and  cardamomum  longum,  and  is  sometimes  termed  in  English  commerce  wild  cardamom.  It 
is  the  large  cardamom  of  Guibourt.  In  the  East  it  is  sometimes  called  grains  of  Paradise  ;  but  it 
is  distinct  from  the  product  known  with  us  by  thjit  name.  It  is  derived  from  a  plant  cultivated 
in  Candy,  in  the  island  of  Ceylon,  and  also  growing  wild  in  the  forests  of  the  interior,  which  was 
designated  by  Sir  James  Edward  Smith  EUetaria  major,  but  is  now  generally  acknowledged  to  be 
only  a  variety  of  the  officinal  plant.  This  plant  was  described  by  Pereira  in  P.  J.  Tr.  (ii.  388). 
The  fruit  is  a  lanceolate-oblong,  acutely  triangular  capsule,  somewhat  curved,  about  an  inch  and  a 
half  long  and  four  lines  broad,  with  flat  and  ribbed  sides,  tough  and  coriaceous,  brownish  or  yellow 
ash-colored,  having  frequently  at  one  end  the  long,  cylindrical,  three-lobed  calyx,  and  at  the  other 
tlie  fruit-stalk.  It  is  three-celled,  and  contains  angular,  rugged,  yellowish  red  seeds,  of  a  peculiar 
fragrant  odor  and  spicy  taste.     Its  efiects  are  analogous  to  those  of  the  oflicinal  cardamom. 

2.  Round  Cardamom.  This  is  probably  the  A/xu/j.oi'  of  Dio.-corides,  and  the  Amomi  uva  of  Pliny, 
and  is  believed  to  be  the  fruit  o{  A  mo  mum.  Cardamomum  (Willd.),  growing  in  Sumatra,  Java,  and 
other  East  India  islands.  The  capsules  are  usually  smaller  than  a  cherry,  roundish  or  somewhat 
ovate,  with  three  convex  sides,  more  or  less  striated  longitudinally,  yellowish  or  brownish  white, 
and  sometimes  reddish,  with  brown,  angular,  cuneiform,  shrivelled  seeds,  which  have  a  spicy  cam- 
phorous  flavor.  They  are  sometimes,  though  rarely,  nipt  with  connected  in  their  native  clusters, 
constituting  the  amomurn  racemosum,  or  amome  en  grappes  of  the  French.  They  are  similar  in 
medicinal  properties  to  the  officinal,  but  are  seldom  used  except  in  the  southern  parts  of  Europe. 

3.  Java  Cardamom.  The  plant  producing  this  variety  is  supposed  to  be  the  Amomum  maximum 
of  Roxburgh,  growing  in  Java  and  other  Malay  islands  in  the  East.  The  capsules  are  oval,  or  oval- 
oblong,  often  somewhat  ovate,  from  eight  to  fifteen  lines  long,  and  from  four  to  eight  broad,  usually 
flattened  on  one  side  and  convex  on  the  other,  sometimes  curved,  three-valved,  and  occasionally 
imperfectly  three-lobcd,  of  a  dirtj'  grayish  brown  color,  and  coarse  fibrous  appearance.  When  soaked 
in  water,  they  exhibit  as  their  distinguishing  character  from  nine  to  thirteen  ragged  membranous 
wings  along  their  whole  length,  which  distinguish  them  from  all  other  varieties.  The  seeds  have 
a  feebly  aromatic  taste  and  smell.  This  variety  of  cardamom  affords  but  a  very  small  proportion 
of  volatile  oil,  is  altogether  of  inferior  quality,  and,  when  imported  into  London,  is  usually  sent 
to  the  continent. 

4.  Madagascar  Cardamom.  This  is  the  Cardamomum  majus  of  Geiger  and  some  others,  and  is 
thought  to  be  the  fruit  of  Amomxim  angustifolium  of  Sonnerat,  growing  in  marshy  grounds  in  Mada- 
gascar. The  capsule  is  ovate,  pointed,  flattened  on  one  side,  striated,  with  a  broad  circular  scar 
at  the  bottom,  surrounded  by  an  elevated,  notched,  corrugated  margin.  The  seeds  have  an  aro- 
matic flavor  analogous  to  that  of  officinal  cardamom. 

6.  Bengal  Cardamom.  The  fruit  of  Amomum  suhulatum,  Roxb.,  sometimes  known  by  the  name 
of  Winged  Bengal  Cardamom.  Morung  elachi,  or  Buro  elachi,  is  about  an  inch  in  length,  ob- 
scurely three-sided,  ovoid  or  somewhat  obconic,  with  nine  narrow,  jagged  ridges  or  wings  (best 
seen  after  soaking  in  water)  upon  its  distal  end,  which  terminates  in  a  truncate  bristly  nipple.  The 
pericarp  is  coarsely  striated,  of  a  deep  brown,  splitting  into  three  valves,  disclosing  a  three-lobed 
mass  of  seeds,  60  to  80  in  number,  agglutinated  by  their  viscid  saccharine  anthers. 

6.  Nepaul  Cardamom  is  produced  by  an  Amomum  of  undetermined  species,  and  resembles  the 
Bengal  cardamom,  except  in  having  a  long  tubular  calyx  on  its  summit,  and  in  being  usually 
attached  to  a  stalk. 

7.  Grains  of  Paradise.  Grana  Paradisi.  Under  this  name  and  that  of  Guinea  grains,  and  Male- 
gueta,  or  Mallaguetta  pepper,  are  found  in  commerce  small  seeds  of  a  round  or  ovate  form,  often 
angular,  and  somewhat  cuneiform,  minutely  rough,  brown  externally,  white  within,  of  a  feebly 
aromatic  odor  when  rubbed  between  the  fingers,  and  of  a  strongly  hot  and  peppery  taste.  Two 
kinds  of  them  are  known  in  the  English  market,  one  larger,  plumper,  and  more  warty,  with  a  short 
conical  projecting  tuft  of  pale  fibres  on  the  umbilicus ;  the  other  smaller  and  smoother,  and  without 
the  fibrous  tuft.  The  latter  are  the  most  common.  It  is  probable  that  one  of  the  varieties  is  pro- 
duced by  Amomum  Grana  Paradisi  of  Sir  J.  E.  Smith,  and  the  other  by  Roscoe's  Amomum  Mele- 
gueta.  (Pereira's  Mat.  Med.,  3d  ed.,  p.  11,34.)  Dr.  W.  F.  Daniell,  who"has  published  (P.  J.  Tr., 
xiv.  312  and  356)  an  elaborate  paper  on  the  Amoma  of  Western  Africa,  states  that  the  truo  Malla- 
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plant  of  Malabar,  and  another  growing  in  Java.  These  were  separated  by  Willde- 
uow,  who  conferred  on  the  former  Sonnerat's  title  of  Amomiim  repens-,  while  he 
retained  the  original  name  for  the  latter,  though  not  the  true  cardamom  plant.  In 
the  tenth  volume  of  the  Linnaean  Transactions,  1811,  Mr.  White,  a  British  Army 
Surgeon  in  India,  published  a  very  minute  description  of  the  Malabar  plant,  which 
he  had  enjoyed  frequent  opportunities  of  examining  in  its  native  state.  From  this 
description,  Dr.  Maion  inferred  that  the  plant,  according  to  Roscoe's  arrangement 
of  the  Seitamincse,  could  not  be  considered  an  Amomum  ;  and,  as  he  was  unable 
to  attach  it  to  any  other  known  genus,  he  proposed  to  construct  a  new  one  with  the 
name  of  Ehttaria^  derived  from  elettari  or  elatari,  the  Malabar  name  of  this  vege- 
table. Sir  James  Smith  afterwards  suggested  the  propriety  of  naming  the  new 
genus  Matonia^  in  honor  of  Dr.  Maton ;  and  the  latter  title,  having  been  adopted 
by  Roscoe,  obtained  a  place  in  former  editions  of  the  London  and  U.  S.  Pharma- 
copoeias. The  celebrated  Dr.  Roxburgh  described  the  Malabar  cardamom  plant 
as  an  Alpinia,  with  the  specific  name  Cardamomum.  As  doubts  were  entertained 
of  the  necessity  for  the  new  genus  proposed  by  Maton,  Roxburgh  was  followed  in 
the  London  and  U.  S.  Pharmacopoeias,  and  the  fruit  was  referred  to  Alpinia  Car- 
damomum. This  decision,  however,  has  been  revised  in  the  later  editions  of  the 
U.  S.  and  British  Pharmacopoeias.  Finally  Roscoe  has  arranged  it  with  the  aban- 
doned genus  Renealmia  of  Linnaeus,  which  he  has  restored. 

Gen.  Gh.  Corolla  with  the  tube  filiform  and  the  inner  limb  one-lipped.  Anther 
naked.  Capsule  often  berried,  three-celled,  three-valved.  Seeds  numerous,  arillate. 
Bluvie. 

Elettaria  Cardamonvwm.  Maton  ;  B.  &  T.,  267. — Alpinia  Cardamomum.  Rox- 
burgh.— Amovium  Repens.  Sonnerat ;  Willd.  Sp.  Plant,  i.  9. — Renealmia  Carda- 
viomum.  Roscoe,  Monandrous  Plants.  Figured  in  Linn.  Trans,  x.  248,  and  Car- 
son's Illust.  of  Med.  Bot.  ii.  55.  The  cardamom  plant  has  a  tuberous  horizontal 
root  or  rhizome,  furnished  with  numerous  fibres,  and  sending  up  from  eight  to  twenty 
erect,  simple,  smooth,  green  and  shining,  perennial  stems,  which  rise  from  six  to 
twelve  feet  in  height,  and  bear  alternate  sheathing  leaves.  These  are  from  nine 
inches  to  two  feet  long,  from  one  to  five  inches  broad,  elliptical-lanceolate,  pointed, 
entire,  smooth,  and  dark  green  on  the  upper  surface,  glossy  and  pale  sea-green  be- 
neath, with  strong  midribs,  and  short  footstalks.  The  flower-stalk  proceeds  from 
the  base  of  the  stem,  and  lies  upon  the  ground,  with  the  flowers  arranged  in  a  pan- 
icle. The  calyx  is  monophyllous,  tubular,  and  toothed  at  the  margin ;  the  corolla 
monophyllous  and  funnel-shaped,  with  the  inferior  border  unilabiate,  three-lobed, 
and  spurred  at  the  base.    The  fruit  is  a  three-celled  capsule,  containing  many  seeds. 

This  valuable  plant  is  a  native  of  the  mountains  of  3Ialabar,  where  it  springs  up 
spontaneously  in  the  forests  after  the  removal  of  the  undergrowth,  and  is  very  ex- 
tensively cultivated  by  the  natives.  The  curious  reader  may  find  a  detailed  account 
of  the  method  of  culture  in  the  A.  J.  P.,  1877,  p.  605.  The  plant  begins  to  yield 
fruit  at  the  end  of  the  fourth  year,  and  continues  to  bear  for  several  years  after- 
wards. The  capsules  when  ripe  are  picked  from  the  fruit  stems,  dried  over  a  gentle 
fire,  and  separated  by  rubbing  with  the  hands  from  the  footstalks  and  adhering  calyx. 

Thus  prepared,  they  are  ovate-oblong,  from  three  to  ten  lines  long,  from  two  to 
four  thick,  three-sided  with  rounded  angles,  obtusely  pointed  at  both  ends,  longi- 
tudinally wrinkled,  and  of  a  yellowish  white  color.     The  seeds  which  they  contain 

guetta  pepper  is  obtained  eselusively  from  varieties  of  the  same  species,  to  which  belong  the  Amo- 
mum Grann  PantdUi  oi  Afzelius,  and  the  A.  ileUguetn  of  Roscoe;  while  the  A.  Gmua  Paraffin 
of  Sir  J.  E.  Smith  is  a  different  plant,  and  yields  a  different  product.  These  grains  are  imported 
from  Guinea,  and  other  parts  of  the  western  coa^t  of  Africa.  Similar  grains  are  taken  to  England 
from  Demerara,  where  they  are  obtained  from  a  plant  cultivated  by  the  n^roes,  supposed  to  have 
been  brought  from  Africa,  and  believe<i  by  Dr.  Pereira  to  be  the  Amomnm  Mtlegneta  of  Koscoe. 
(Ibid.,  vi.  412.)  At  the  international  exhibition  of  IS62,  at  London,  Dr.  Geo.  B.  Wood  noticed  a 
specimen  of  simil.ar  grains,  under  the  name  of  grains  of  Paradise,  sent  from  the  island  of  Trinidad. 
Their  effects  on  the  system  are  analogous  to  those  of  pepper :  but  they  are  seldom  used  except  in 
veterinary  practice,  and  to  give  artificial  strength  to  spirits,  wine,  beer,  and  vinegar.  In  the 
same  journal  (ii.44.3),  Dr.  Pereira  points  out  seven  distinct  scitamineoos  fruits,  to  which  the  name 
of  grains  of  Paradise  has  been  applied  by  different  authors. 

Other  products  of  different  Scitamineae,  which  have  received  the  name  of  cardamom,  are  described  ; 
but  the  above  are  all  that  are  known  in  commerce,  or  likely  to  be  brought  into  our  drug  markets. 
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are  small,  angular,  irregular,  rough  as  if  embossed  upon  their  surface,  of  a  brow^i 
color,  easily  reduced  to  powder,  and  thus  separable  from  the  capsular  covering,  which, 
though  slightly  aromatic,  is  much  less  so  than  the  seeds,  and  should  be  rejected 
when  the  medicine  is  administered.  The  seeds  constitute  about  74  parts  per  cent, 
by  weight.  According  to  Pereira,  three  varieties  are  distinguished  in  commerce : — 
1,  the  shorts,  from  three  to  six  lines  long,  from  two  to  three  broad,  browner  and 
more  coarsely  ribbed,  and  more  highly  esteemed  than  the  others ;  2,  the  long-longs, 
from  seven  lines  to  an  inch  in  length  by  two  or  three  lines  in  breadth,  elongated, 
and  somewhat  acuminate ;  and  3,  the  short-longs,  which  are  somewhat  shorter  and 
less  pointed  than  the  second  variety.  The  odor  of  cardamom  is  fragrant,  the  taste 
warm,  slightly  pungent,  and  highly  aromatic.  "  Ovoid  or  oblong,  from  two-fifths 
to  four-fifths  of  an  inch  (1  to  2  cm.)  long,  obtusely  triangular,  rounded  at  the  base, 
beaked,  longitudinally  striate  ;  of  a  pale  bufi"  color,  three-celled,  with  a  thin,  leathery, 
nearly  tasteless  pericarp  and  a  central  placenta.  The  seeds  are  reddish  brown,  an- 
gular, transversely  rugose,  depressed  at  the  hilum,  surrounded  by  a  thin,  membranous 
arillus,  and  have  an  agreeable  odor  and  a  pungent  aromatic  taste."  U.  S.  Carda- 
mom yields  its  virtues  to  water  and  alcohol,  but  more  readily  to  the  latter.  The 
seeds  contain  4'6  per  cent,  of  volatile  oil,  10  4  of  fixed  oil,  2-5  of  a  salt  of  potassa 
mixed  with  a  coloring  principle,  3-0  of  starch,  1-8  of  azotized  mucilage,  0-4  of 
yellow  coloring  matter,  and  77'3  of  ligneous  fibre.  (Trommsdorff.)  The  volatile 
oil  is  colorless,  of  an  agreeable  and  very  penetrating  odor,  and  of  a  strong  aromatic,, 
burniug,  camphorous,  and  bitterish  taste.  It  is  dextrogyrate,  and  consists  essen- 
tially of  a  terpene,  CjjHjg.  From  old  specimens  of  oil  Dumas  and  Peligor  claim  to 
have  obtained  crystals  of  terpin,  CjuHjg  -f~  ^H^O,  while  Fliickiger  has  obtained  a 
crystalline  deposit  from  Ceylon  oil  which  he  considers  identical  with  common  cam- 
phor. The  sp.  gr.  of  the  oil  is  between  092  and  094.  It  cannot  be  kept  long 
without  undergoing  change,  and  finally,  even  though  excluded  from  the  air,  loses 
its  peculiar  odor  and  taste.  If  ether  be  made  to  percolate  through  the  powdered 
seeds,  and  the  liquor  obtained  be  deprived  of  the  ether,  a  light  greenish  brown  fluid 
remains,  consisting  almost  exclusively  of  the  volatile  and  fixed  oils.  It  has  the  odor 
of  cardamom,  and  keeps  better  than  the  oil  obtained  by  distillation.  (^1.  J.  P.,  xxi. 
116.)  The  seeds  should  be  powdered  only  when  wanted  for  use;  as  they  retain 
their  aromatic  properties  best  while  in  the  capsules. 

Cardamoms  are  not  often  adulterated;  but  an  instance  has  been  mentioned  by  Mr. 
Gr.  W.  Kennedy,  as  having  occurred  under  his  own  observation,  in  which  orange 
seeds  and  uuroasted  grains  of  coflFee  were  mixed  with  the  cardamoms  to  the  extent 
of  nearly  4  per  cent.  (^.  J.  P.,  1872,  p.  389.) 

Medical  Properties  and  Uses.  Cardamom  is  a  warm  and  grateful  aromatic,  less 
heating  and  stimulating  than  some  others  belonging  to  the  class,  and  very  useful  as 
an  adjuvant  or  corrective  of  cordial,  tonic,  and  purgative  medicines.  Throughout 
the  J]ast  Indies  it  is  largely  consumed  as  a  condiment.  It  was  known  to  the  ancients, 
and  derived  its  name  from  the  Greek  language.  In  this  country  it  is  employed 
chiefly  as  an  ingredient  in  compound  preparations. 

Off.  Prep.  Extractum  Colocynthidis  Compositum ;  Pulvus  Aromaticus,  U.  S.; 
Pulvis  Cinnamomi  Comp.,  Br.;  Pulvis  Cretae  Aromaticus,  Br.;  Tinctura  Carda- 
momi,  IT.  S.;  Tinct.  Cardamomi  Comp. ;  Tinct.  Gentiange  Comp. ;  Tinct.  llhei ; 
Vinum  Aloes. 

CARUM.    U.  S.,  Br.     Caraway. 

(CA'RtjM.) 

"  The  fruit  of  Carum  Carvi.  Linne.  (A^at.  Ord.  Umbelliferae,  Orthospermae.)" 
U.  S.     "  The  dried  fruit  of  Carum  Carui."  Br. 

Carui  Fruotis,  Br.;  Caraway  Fruit;  Fructus  Carvi,  P.O.;  Cumin  des  Pres,  Carvi,  Fr.,  It.; 
Gemeiner  KUminel,  Klimmel,  G.;  Alcaravea,  Sp. 

Gen.  Ch.  Fruit  ovate-oblong,  striated.  Involucre  one-leafed.  Petals  keeled,  in- 
flexed-emarginate.    Willd. 

Carum  Carui.  Willd.  Sp.  Plant,  i.  1470  ;  B.  &  T.  \2.\.  This  plant  is  biennial 
and  umbelliferous,  with  a  spindle-shaped,  fleshy,  whitish  root,  and  an  erect  stem, 
about  two  feet  in  height,  branching  above,  and  furnished  with  doubly  pinnate,  deeply 
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incised  leaves,  the  segments  of  which  are  linear  and  pointed.  The  flowers  are  small 
and  white,  and  in  erect  terminal  umbels,  which  are  accompanied  with  an  involucre, 
consisting  sometimes  of  three  or  four  leaflets,  sometimes  of  one  only,  and  are  desti- 
tute of  partial  involucre. 

The  caraway  plant  is  a  native  of  Europe,  growing  wild  in  meadows  and  pastures, 
and  cultivated  in  many  places.  It  has  been  introduced  into  this  country.  The 
flowers  appear  in  May  and  June,  and  the  seeds, 
which  are  not  perfected  till  the  second  year,  ripen 
iu  August.  The  root,  when  improved  by  culture, 
resembles  the  parsnep,  and  is  used  as  food  in  the 
north  of  Europe.  The  seeds  are  the  part  used  in 
medicine.  They  are  collected  by  cutting  down  the 
plant,  and  threshing  it  on  a  cloth.     Our  markets 

are   supplied    partly    from    Europe,  partly    from    our      Transreree  section  of^raway,  showing 

own    gardens.      The   American    seeds  are  usually 

rather  smaller  than  the  German.  Under  the  name  of  AJowan,  the  fruit  of  the 
Carum  Ajoican,  Bentham  &  Hooker  (^Ammi  Copticum,  Liun.)  are  largely  used 
in  India.  They  are  yL.  to  -^^  of  an  inch  long,  and  resemble  the  fruits  of  common 
parsley,  but  are  distinguished  by  their  odor,  and  their  surface  being  very  rough 
from  numerous,  very  minute  tubercles.  They  contain  about  4  per  cent,  of  a  vola- 
tile oil,  which  has  the  odor  of  the  oil  of  thyme,  and  contains  thymol. 

Caraway  seeds  (half  fruits)  are  about  two  lines  in  length,  slightly  curved,  with  five 
longitudinal  ridges,  which  are  of  a  light  yellowish  color,  while  the  intervening  spaces 
are  dark  brown.  "  Oblong,  laterally  compressed,  about  one-sixth  of  an  inch  (4  mm.) 
long,  usually  separated  into  the  two  mericarps,  and  these  curved,  narrower  at  both 
ends,  brown,  with  five  yellowish,  filiform  ribs,  and  with  six  oil-tubes."  U.  S.  They 
have  an  agreeable  aromatic  smell,  and  a  sweetish,  warm,  spicy  taste.  These  prop- 
erties depend  on  an  es.sential  oil,  which  they  afibrd  largely  by  distillation.  (See 
Oleum  Cart.)  The  residue  is  insipid.  They  yield  their  virtues  readily  to  alcohol, 
and  more  slowly  to  water. 

Medical  Properties  and  Uses.  Caraway  is  a  pleasant  stomachic  and  carmina- 
tive, occasionally  used  in  flatulent  colic,  and  as  an  adjuvant  or  corrective  of  other 
medicines.  The  dose  in  substance  is  from  a  scrapie  to  a  drachm  (1-3— 3'9  Gm.). 
An  infusion  may  be  prepared  by  adding  two  drachms  of  the  seeds  to  a  pint  of  boil- 
ing water.  The  volatile  oil,  however,  is  most  employed.  (See  Oleum  Cari.)  The 
seeds  are  baked  in  cakes,  to  which  they  communicate  an  agreeable  flavor,  while  they 
stimulate  the  digestive  organs. 

Ojf.  Prep.  Aqua  Carui,  Br.;  Confectio  Piperis,  Br.;  Oleum  Cari,  U.  S.;  Oleum 
Carui.  Br.;  Pulvis  Opii  Compositus,  Br.;  Tinctura  Cardamomi  Compositaj  Tinct. 
Sennse,  Br. 

CARYOPHYLLUS.    U.  S.,  Br.     Cloves, 

(CAR-Y-O-PHYL'LCS.) 

"  The  unexpanded  flowers  of  Eugenia  caryophyllata.  Thunberg.  (Xat.  Ord. 
Myrtaceae.)"  U.  S.  "  The  dried  unexpanded  flower-buds  of  Caryophyllus  aro- 
maticus."  Br. 

Caryophyllum,  Br.:  Caryophilli,  P.  G.;  Caryophylli  Aromatici ;  Girofle,  Clous  aromatiqnes. 
Clous  lie  (}irofles,  Fr.;  GewurzDPlken,  Nagelein,  G.;  Garofani,  li.;  Clavos  de  Espicia,  Sp.;  Crave 
da  India, /'or/M^.,-   Kruidnagel,  /><i<cA  y   Kerunfel,  j4rni. 

Gen.  Ch.  Tube  of  the  calyx  cylindrical ;  limb,  four-parted.  Petals  four,  adher- 
ing by  their  ends  in  a  sort  of  ealyptra.  Stamens  distinct,  arranged  in  four  parcels 
in  a  quadrangular  fleshy  hollow,  near  the  teeth  of  the  calyx.  Ovary  two-celled,  with 
about  twenty  ovules  in  each  cell.  Berry  one  or  two  celled,  one  or  two  seeded.  Seeds 
cylindrical  or  half  ovate.  Cotyledons  thick,  fleshy,  convex  externally,  sinuous  in 
various  ways  internally.   Lindley.  De  Cand. 

Eugenia  caryophyllata.  Willd.  Sp.  Plant,  ii.  965  ;  B.  &  T.  112. —  Caryophyllus 
aromaticus.  Linn.  Sp.  Plant.,  735  ;  De  Cand.  Prodrom.  iii.  262;  Carson,  Jllust.  of 
Med.  Bot.  i,  43,  pi.  37.  This  small  tree  is  one  of  the  most  elegant  of  those  in- 
habiting the  islands  of  India.     It  has  a  pyramidal  form,  is  always  green,  and  is 
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adorned  throughout  the  year  with  a  succession  of  beautiful  rosy  flowers.     The  stem 
is  of  hard  wood,  and  covered  with  a  smooth,  grayish  bark.     The  leaves  are  about 

four  inches  in  length  by  two  in  breadth, 
obovate-oblong,  acuminate  at  both  ends, 
entire,  sinuated,  with  many  parallel  veins 
on  each  side  of  the  midrib,  supported  on 
long  footstalks,  and  opposite.  They  have 
a  firm  consistence,  and  a  shining  green 
color,  and  when  bruised  are  highly  fra- 
grant. The  flowers  are  disposed  in  ter- 
minal corymbose  panicles,  and  exhale  a 
strong,  penetrating,  and  grateful  odor. 

The  natural  geographical  range  of  the 
clove  is  extremely  limited.     It  was  for- 
merly confined  to  the  Molucca  Islands,  in 
1^''  most  of  which  it  grew  abundantly  before 

Transvereesectiunuf  cab  x-tube  of  clove.  ^^h^*"*    COnqueSt    by    the    Dutch.        By    the 

monopolizing  policy  of  that  commercial 
people,  the  trees  were  extirpated  in  nearly  all  the  islands  except  Amboyna  and  Ter- 
nate,  which  were  under  their  immediate  inspection.  Notwithstanding,  however, 
their  jealous  vigilance,  a  French  governor  of  the  Isles  of  France  and  Bourbon, 
named  Poivre,  succeeded,  in  the  year  1770,  in  obtaining  plants  from  the  Moluccas,  and 
introducing  them  into  the  colonies  under  his  control.  Five  years  afterwards,  the 
clove-tree  was  introduced  into  Cayenne  and  the  West  Indies,  in  1803  into  Sumatra, 
and  in  1818  into  Zanzibar.  It  is  now  cultivated  largely  in  these  and  other  places; 
and  commerce  has  ceased  to  depend  on  the  Moluccas  for  supplies  of  this  spice.* 

The  unexpanded  flower-buds  are  the  part  of  the  plant  employed  under  the  ordi- 
nary name  of  cloves."!"  They  are  first  gathered  when  the  tree  is  about  six  years 
old.  The  fruit  has  similar  aromatic  properties,  but  much  weaker.  The  buds  are 
at  first  white,  then  become  green,  and  then  bright  red,  when  they  must  be  at  once 
collected,  which  is  done  sometimes  by  hand-picking,  sometimes  by  beating  the  trees 
with  bamboos,  and  catching  the  falling  buds.  In  the  Moluccas  they  are  said  to  be 
sometimes  immersed  in  boiling  water,  and  afterwards  exposed  to  smoke  and  arti- 
ficial heat,  before  being  spread  out  in  the  sun.  In  Zanzibar,  Cayenne,  and  the 
West  Indies,  they  are  dried  simply  by  solar  heat. 

Cloves  appear  to  have  been  unknown  to  the  ancients.  They  were  introduced  into 
Europe  by  the  Arabians,  and  were  distributed  by  the  Venetians.  Alter  the  dis- 
covery of  the  southern  passage  to  India,  the  trade  in  this  spice  passed  into  the  hands 
of  the  Portuguese  ;  but  was  subsequently  wrested  from  them  by  the  Dutch,  by 
whom  it  was  long  monopolized.  Within  a  few  years,  however,  the  extended  cul- 
ture of  the  plant  has  thrown  open  the  commerce  in  cloves  to  all  nations.  The 
United  States  derive  much  of  their  supply  from  the  West  Indies  and  Guiana ;  but 
the  great  source  of  cloves  have  been  recently  the  islands  of  Zanzibar  and  Pemba, 
on  the  east  coast  of  Africa.  In  1872  the  clove  orchards  in  Zanzibar  were  nearly 
destroyed  by  a  hurricane,  but  it  is  said  that  they  have  been  replanted.  The  Mo- 
lucca cloves  are  said  to  be  thicker,  darker,  heavier,  more  oily,  and  more  highly  aro- 
matic than  those  cultivated  elsewhere.  They  are  known  by  the  name  of  Amhnyna 
cloves.  The  Bencoolen  cloves,  from  Sumatra,  are  deemed  equal  if  not  superior  by 
the  English  druggists. 

Properties.  Cloves  in  shape  ^resemble  a  nail,  with  a  round  head  with  four 
spreading  points  beneath  it.  "  About  half  an  inch  (12  mm.)  long,  dark  brown,  con- 
sisting of  a  subcylindrical,  solid  and  glandular  calyx-tube,  terminated  by  four  teeth, 

*  Cloves  from  Cayenne,  and  from  various  West  India  islands,  as  Martinique,  Quadaloupe,  and 
Trinidad,  have  been  for  several  years  circulating  in  comineree.  Dr.  Geo.  B.  Wood  snw  a  specimen 
from  Para,  in  Brazil,  at  the  international  exhibition  at  London  (1862).  They  were  lighter  colored 
than  those  from  the  East  Indies. 

f  The  peduncles  of  the  flowers  have  been  sometimes  employed.  They  possess  the  odor  and  taste 
of  the  cloves,  though  in  a  less  degree,  and  furnish  a  considerable  quantity  of  essential  oil.  The 
French  call  them  yrxffea  de  girojies. 


1>ART  I.  Caryophyllus.  365 

and  surmounted  by  a  globular  head,  formed  by  four  petals,  which  cover  numerous, 
curved  stamens  and  one  style."  U.  S.  Their  color  is  externally  deep  brown,  in- 
ternally reddish  ;  their  odor  strong  and  fragrant ;  their  taste  hot,  pungent,  aromatic, 
and  very  permanent.  The  best  cloves  are  large,  heavy,  brittle,  and  exude  a  small 
quantity  of  oil  on  being  pressed  or  scraped  with  the  nail.  When  light,  soft,  wrinkled, 
pale,  and  of  feeble  taste  and  smell,  they  are  inferior.  Those  from  which  the  essential 
oil  has  been  distilled  are  sometimes  fraudulently  mixed  with  the  genuine.  In  pow- 
dered cloves  this  fraud  appears  to  be  extensively  practised,  and  its  detection  is 
almost  impossible. 

TrommsdorfF  obtained  from  1000  parts  of  cloves  180  of  volatile  oil,  170  of  a 
peculiar  tannin,  130  of  gum,  60  of  resin,  280  of  vegetable  fibre,  and  180  of  water. 
M.  Lodibert  afterwards  discovered  a  fixed  oil,  aromatic  and  of  a  green  color,  and  a 
white  resinous  substance  which  crystallizes  in  fivsciculi,  composed  of  very  fine  diverg- 
ing silky  needles,  without  taste  or  smell,  soluble  in  ether  and  boiling  alcohol,  and 
exhibiting  neither  alkaline  nor  acid  reaction.  This  substance,  called  by  M.  Bonastre 
cari/ophyUin,  was  found  in  the  cloves  of  the  Moluccas,  of  Bourbon,  and  of  Barba- 
does,  but  not  in  those  of  Cayenne,  from  which,  however,  it  has  since  been  procured. 
To  obtain  it,  the  ethereal  extract  of  cloves  is  treated  with  water,  and  the  white  sub- 
stance thrown  down  is  separated  by  filtration,  and  treated  repeatedly  with  ammonia 
to  deprive  it  of  impurities.  The  most  recent  determination  of  its  formula  by  Mylius 
(Z>.  Chem.  Ges.,  1873,  p.  1053)  makes  it  C^U^S)^.  Dr.  Theod.  Martins  obtains  it 
cheaply  by  exposing  cloves,  previously  deprived  as  far  as  possible  of  oil  by  distilla- 
tion with  water,  to  distillation  at  a  higher  temperature,  redistilling  the  brown  liquid 
obtained  until  the  distillate  nearly  ceases  to  have  the  taste  or  smell  of  cloves,  and  then 
purifying  the  residue  by  washing  with  water,  and  treating  it  with  boiling  alcohol  and 
animal  charcoal  repeatedly,  until  the  caryophyllin,  which  is  deposited  by  the  alcohol 
on  cooling,  is  perfectly  white.  (See  ^.  «/./*.,  xxxii.  65.)  M.  Dumas  has  discovered 
another  crystalline  principle,  which  forms  in  the  water  distilled  from  cloves,  and  is 
gradually  deposited.  Like  caryophyllin,  it  is  soluble  in  alcohol  and  ether,  but  difi'ers 
from  that  substance  in  becoming  red  when  touched  with  nitric  acid.  M.  Bonastre 
proposes  for  it  the  name  of  eugenin.  {Joiirn.  de  Pharm.,  xx.  565.)  It  has  the 
formula  CjoHj.O^.  and  is  isomeric  with  eugenol  or  eugenic  acid,  a  constituent  of 
oil  of  cloves.  Water  extracts  the  odor  of  cloves  with  comparatively  little  of  their  taste. 
All  their  sensible  properties  are  imparted  to  alcohol ;  and  the  tincture  when  evapo- 
rated leaves  an  excessively  fiery  extract,  which  becomes  insipid  if  deprived  of  the  oil 
by  distillation  with  water,  while  the  oil  which  comes  over  is  mild.  Hence  it  has 
been  inferred  that  the  pungency  of  this  aromatic  depends  on  a  union  of  the  essential 
oil  with  the  resin.  CaryophylUc  acid,  C^^Hj^Og,  is  obtained  by  gradually  adding 
caryophyllin  to  fuming  nitric  acid,  kept  cool  by  immersing  the  vessel  in  water  until 
crystals  begin  to  separate ;  these  are  purified  by  dissolving  them  in  ammonia,  pre- 
cipitating with  hydrochloric  acid,  and  redissolving  in  alcohol  and  crystallizing.  For 
an  account  of  the  oil  and  its  constituents,  see  Oleum  Caryophylli.  The  infusion 
and  oil  of  cloves  are  reddened  by  nitric  acid,  and  rendered  blue  by  tincture  of 
chloride  of  iron ;  facts  of  some  interest,  as  morphine  gives  the  same  reactions. 

Medical  Properties  and  Uses.  Cloves  are  among  the  most  stimulant  of  the 
aromatics,  but,  like  others  of  this  class,  act  less  upon  the  system  at  large  than  on 
the  part  to  which  they  are  immediately  applied.  They  are  sometimes  administered 
in  substance  or  infusion  to  relieve  nausea  and  vomiting,  correct  flatulence,  and  ex- 
cite languid  digestion ;  but  their  chief  use  is  to  assist  or  modify  the  action  of  other 
medicines.  They  enter  into  several  officinal  preparations.  Their  dose  in  substance 
is  from  five  to  ten  grains  (0-33-0-65  Gm.). 

The  French  Codex  directs  a  tincture  of  doves  to  be  prepared  by  digesting  for  six 
days,  and  afterwards  filtering,  a  mixture  of  four  ounces  of  powdered  cloves  and  six- 
teen of  alcohol  of  31°  Cartier.  Three  ounces  to  the  pint  of  alcohol  is  a  sufficiently 
near  approximation. 

Off.  Pre}),  Infusum  Aurantii  Compositum,  Br.;  Infusum  Caryoph3lli ;  Mistura 
Ferri  Aromatica,  Br.;  Oleum  Caryophylli ;  Pulvis  Cretae  Aromaticus,  Br.;  Tinctura 
Lavandula)  Compositus,  U.  S.;  Syrupus  Rhei  Aromaticus,  U.  S.;  Vinum  Opii. 
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CASCARILLA.   U.S.,  Br.     Cascarilla. 

(CAS-CA-RIL'LA.) 

"  The  bark  of  Croton  Eluteria.  Bennett.  (Nat.  Ord.  Euphorbiaceae.)"  U.  S. 
"  The  bark  of  Croton  Eluteria."  Br. 

Cascarillae  Cortex,  Br.,-  Cascarilla  Bark ;  Cortex  Cascarillae,  P.O.;  Cortex  Eluterise,  Cortex 
Thuris;  Ohacrille,  Ecorce  eleutherienne,  Cascarilla,  iV.;  Cascarillrinde,  Cascarilla,  Kaskarillrinde, 
0.;  Cascariglia,  It.;  Chacarila,  Sp. 

Gen.  Ch.  Male.    Cali/x  cylindrical,  five-toothed.   Corolla  five-petalled.   Stamens 

ten  to  fifteen.    Female.    Calyx. 
-TT     many-leaved.      Corolla    none. 
Styles  three,  bifid.   Capsule  three- 
celled.  Seed  one.    Willd. 

There  has  been  much  confusion 
in  relation  to  the  different  species 
of  Croton  growing  in  the  West 
Indies,  and  as  to  which  of  them 
the  Cascarilla  of  the  shops  is  to 
be  ascribed.  At  present,  how- 
ever, it  is  generally  admitted  that 
this  bark,  which  is  brought  exclu- 
sively from  the  Bahama  Islands,  is 
the  product  of  Croton  Eluteria; 
and,  though  it  is  probable  that 
the  proper  C  Cascarilla  may  at 
one  time  have  yielded  a  portion 
of  its  bark  to  commerce,  at  pres- 
ent little  or  none  is  derived  from 
that  species.  The  London  Col- 
lege committed  the  error,  which 
it  afterwards  corrected,  of  recog- 
nizing C.  Cascarilla  of  Don  as 
the  source  of  it.  This  botanist 
mistook  the  Copalchi  hark  of 
Mexico,  which  is  produced  by 
Croton  Pseudo-  China  of  Schiede, 
and  somewhat  resembles  casca- 
rilla, for  the  genuine  bark,  and 
hence  proposed  to  transfer  the 
specific  name  of  Cascarilla  to  the 
Mexican  plant* 

Croton  Eluteria.  Bennett, 
Journ.  of  the  Linn  Soc.  iv.  29  ; 
Daniell,  P.  J.  Tr.  2d  ser.,  iv.  145, 
figured  at  p.  150 ;  B.  &  T.  238. 
—  Clutia  Eluteria.  Woodv.  Med. 
Bot.  3d  ed.,  iv.  633,  t.  223.  As 
described  by  Dr.  W.  F.  Daniell,  who  resided  in  the  Bahama  Islands,  this,  though 
commonly  a  shrub  of  from  three  to  five  feet  high,  sometimes  appears  in  the  form 

®  CoprileJii  barJe  has  been  mistaken  not  only  for  cascarilla,  but  also  for  a  variety  of  cinchona. 
Portions  of  it,  having  been  taken  to  I<Jurope,  attracted  the  attention  both  of  pharmacologists  and 
physicians.  Two  kinds  were  noticed;  one,  in  small  slender  quills,  of  an  ash  color,  bearing  some 
resembliince  to  a  variety  of  pale  cinchona,  but  having  the  flavor  of  cascarilla,  and  burning  with 
a  similar  odor;  the  other  in  larger  quills,  with  a  thick  cork-like  epidermis,  very  bitter,  and  yield- 
ing an  aromatic  odor  when  burnt.  The  former  is  the  product  of  C'ro'on  Pxeudo-Cliina  ;  the  latter 
is  of  unknown  origin,  but  conjecturally  referred  to  C.  snberoninn.  Mr.  J.  E.  Howard  states  that  the 
quilled  copalchi  bark  contains  a  bitter  alkaloid,  soluble  in  ether,  and  precipitable  as  a  white  hy- 
drate from  its  acid  solution.  {P.  J.  Tr.,  xiv.  .319.)  Copalchi  bark  is  an  aromatic  tonic,  em]doyed 
in  Mexico  in  intermittcnts,  and  capable  of  useful  application  in  all  cases  requiring  a  mild  aromatic 
bitter.  Dr.  Stark  has  employed  it  advantageously  in  feeble  states  of  digestion  with  irrit;ible  bowels, 
and  found  it,  in  one  or  two  cases,  to  exhibit  antiperiodic  properties.    It  may  be  given  in  infusion, 
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Figs,  a,  c,  highly  masinifled  sections,  showing  raphides  and 
starch  Rranules  and  a  bast  cell;  6,  longitudinal  section  lilghly 
niagnilied,  showing  raphides  and  starch  grannies  ;  d,  transverse 
section  moderately  magnified ;  e,  longitudinal  section. 
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of  a  small  tree  with  a  stem  from  four  to  eight  inches  in  diameter.*  The  stem  is 
straight,  and  marked  at  intervals  with  white  or  grayish  stains.  The  leaves  are 
petiolate,  from  two  to  three  inches  in  length  by  an  inch  or  more  in  breadth,  often 
somewhat  cordate  at  the  base,  obtu.sely  acuminate,  pale  or  grayish  green  above, 
and  densely  covered  beneath  with  shining  silvery  scales,  appearing  white  at  a  dis- 
tance. They  are  smaller  and  narrower  in  the  plants  of  arborescent  growth.  The 
flowers,  which  have  a  delicious  odor,  are  monoecious,  small,  white,  petiolate,  and 
closely  set  in  simple  terminal  or  axillary  spikes.  The  shrub  is  a  native  of  the  Baha- 
mas, scarce  at  present  in  the  island  of  New  Providence,  but  still  abundant  in  An- 
dros.  Long,  and  Eleutheria  islands,  from  the  latter  of  which  it  derived  its  botanical 
title.  Daniell  calls  the  plant  siceet-wood.  The  name  of  seaside  balsam  belongs  to 
another  species,  C  Balsamifei'um  of  Linnaeus,  which  grows  in  the  Bahamas  and 
other  West  India  islands,  and  owes  its  name  to  the  exudation  of  a  balsamic  juice 
from  its  young  branches  when  wounded. 

Croton  Cascarilla.  Bennett,  Journ.  of  the  Linn.  Soc.  iv.  30. —  Clutia  Cascarilla. 
Linn.  iSp.  Plant,  ed.  1,  p.  1042. — Ricinoides el?tagnifolia.  Catesby,  Hist.  Carolin. 
ii.  t.  46.  As  described  by  DanielL,  this  is  a  shrub  of  from  four  to  six  feet,  much 
branched,  with  a  pale  grayish  green  stem,  without  the  white  stains  of  the  former 
species.  The  leaves  are  petiolate,  long,  narrow,  lanceolate,  tapering  towards  each  end, 
pointed,  with  flat,  or  somewhat  undular  margins,  above  smooth  and  green,  beneath 
pale  and  very  hairy.  The  flowers  are  monoecious,  in  simple  terminal  spikes,  with 
small  white  petals  tinged  with  yellow.  They  are  very  fragrant.  The  plant  is  a 
native  of  the  Bahamas,  and  is  said  also  to  grow  in  Hayti.  In  the  Bahamas  it  is 
much  scarcer  than  formerly,  and  is  said  by  Dr.  Daniell  to  yield  at  present  none  of 
the  cascarilla  of  commerce,  of  which  much  was  formerly  derived  from  it.  This  spe- 
cies seems  to  have  been  confounded  by  some  with  Croton  lineare  of  Jacquin,  which 
grows  in  the  Bahamas  and  most  of  the  West  India  islands,  where  it  is  known  by  the 
name  of  wild  rosemary^  owing  probably  in  part  to  its  fragrant  smell,  but  still  more 
to  its  narrow  linear  leaves  with  reflected  margins. 

Cascarilla  is  brought  to  this  market  from  the  West  Indies,  and  chiefly,  as  we  have 
been  informed,  from  the  Bahamas.  It  comes  in  bags  or  casks.  We  have  observed 
it  in  the  shops  in  two  forms,  so  distinct  as  to  merit  the  titles  of  varieties.  Ill  one, 
the  bark  is  in  rolled  pieces  of  every  size,  from  three  or  four  inches  in  length  and 
half  an  inch  in  diameter  to  the  smallest  fragments,  covered  externally  with  a  dull 
whitish  or  grayish  white  epidermis,  which  in  many  portions  is  partially,  sometimes 
wholly  removed,  leaving  a  dark  brown  surface,  while  the  inner  surface  has  a  choco- 
late color,  and  the  fracture  is  a  reddish  brown.  The  small  pieces  are  sometimes 
curled,  bAt  have  a  distinct  abrupt  edge  as  if  broken  from  the  branches.  The  second 
variety  consists  entirely  of  very  small  pieces,  not  more  than  an  inch  or  two  in  length, 
very  thin,  without  the  white  epidermis,  not  regularly  quilled,  but  curved  more  or 
less  in  the  direction  of  their  length,  often  having  a  small  portion  of  woody  fibre  at- 
tached to  their  inner  surface,  and  appearing  precisely  as  if  shaved  by  a  knife  from 
the  stem  or  branches.  Whether  these  two  varieties  are  derived  from  distinct  spe- 
cies, or  differ  only  from  the  mode  of  collection,  it  is  difficult  to  determine.  The 
officinal  description  of  cascarilla  is  as  follows.  "  In  quills  or  curved  pieces,  about 
one-twelfth  of  an  inch  (2  mm.)  thick,  having  a  grayish,  somewhat  fissured,  eassily 
detached,  corky  layer,  the  remaining  tissue  being  dull  brown,  and  the  inner  surface 
smooth.     It  breaks  with  a  short  fracture,  having  a  resinous  and  radially  striate 

made  with  half  an  ounce  of  the  bark  to  a  pint  of  water,  in  the  dose  of  one  or  two  fluidounces  three 
times  a  day.  [Ed.  Med.  and  Surg.  Journ.,  April.  1849,  p.  410.) 

*  The  plant  referred  to  in  very  early  editions  of  this  work,  as  having  been  seen  by  Dr.  Wright  in 
Jamaica,  and  cal!-id  by  him  C  Elnteria,  is,  according  to  Mr.  Bennett,  a  distinct  species,  C.  Sloanei, 
which  was  confounded  by  Linnaeus  with  the  genuine  cascarilla  plant,  under  the  name  of  Clutia 
Elnteria.  The  genuine  plant  was  first  described  by  him  in  his  Horlus  Cliffortianus  (pp.  4S6-7), 
from  a  specimen  in  Cliffort's  herbarium  in  the  British  Museum,  and  afterwards  apparently  confused 
with  a  Jamaica  specimen  sent  to  him  by  Patrick  Brown,  from  the  latter  of  which  the  descriptioi! 
of  his  Clntla  Eluteria  was  drawn  up,  which  is  quite  inapplicable  to  the  original  plant.  It  is  the 
C.  Sloanei  also  that  was  described  by  Schwartz  in  his  Lio^a  Indies  OccidentaU»  (p.  1183),  und«r 
the  name  of  Croton  Eluteria,  and  probably  the  same  that  was  figured  by  Dr.  Carson  in  his  IllutL 
of  Med.  Bot.  ii.  34,  pi.  78.  (See  P.  J.  r/-.,"lS59,  pp.  132-3.) 
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appearance ;  when  burned,  it  emits  a  strong,  aromatic  odor ;  its  taste  is  warm  and 
very  bitter."  U.  S. 

Properties.  Cascarilla  has  an  aromatic  odor,  rendered  much  more  distinct  by 
friction,  and  a  warm,  spicy,  bitter  taste.  It  is  brittle,  breaking  with  a  short  fracture. 
When  burnt  it  emits  a  pleasant  odor,  closely  resembling  fchat  of  musk,  but  weaker 
and  more  agreeable.  This  property  serves  to  distinguish  it  from  other  barks.  It 
was  analyzed  by  Trommsdorff,  and  more  recently  by  M.  Duval,  of  Liseux,  in  France. 
The  constituents  found  by  the  latter  were  albumen,  a  peculiar  kind  of  tannin,  a  bitter 
crystallizable  principle  called  cascarillin,  a  red  coloring  matter,  fatty  matter  of  a 
nauseous  odor,  wax,  gum,  volatile  oil,  resin,  starch,  pectic  acid,  chloride  of  potassium, 
a  salt  of  lime,  and  lignin.  The  oil,  according  to  Trommsdorff,  constitutes  1-6  per 
cent.,  is  of  a  greenish  yellow  color,  a  penetrating  odor  analogous  to  that  of  the 
bark,  and  of  the  sp.  gr.  0-938.  It  is  probably  a  mixture  of  two  oils,  one  of  which 
is  oxygenated.  Gladstone  (Jahresbr.  der  Pharm.,  1872,  p.  450)  gives  to  the  hydro- 
carbon of  cascarilla  oil  the  composition  of  oil  of  turpentine.  To  obtain  cascarillin, 
M.  Duval  treated  the  powdered  bark  with  water,  added  acetate  of  lead  to  the  solu- 
tion, separated  the  lead  by  sulphuretted  hydrogen,  filtered,  evaporated  with  the  addi- 
tion of  animal  charcoal,  filtered  again,  evaporated  at  a  low  temperature  to  a  syrupy 
consistence,  and,  having  allowed  the  semi-liquid  substance  thus  obtained  to  harden 
by  cooling,  purified  it  by  twice  successively  treating  it,  first  with  a  little  cool  alcoliol, 
to  separate  the  coloring  and  fatty  matters,  and  afterwards  with  boiling  alcohol  and 
animal  charcoal.  The  last  alcoholic  solution  was  allowed  to  evaporate  spontaneously. 
Thus  obtained,  cascarillin  is  white,  crystalline,  inodorous,  bitter,  very  slightly  soluble 
in  water,  soluble  in  alcohol  and  ether.  (Journ.  de  Pharm.,  3e  scr.,  viii.  96.)  It  melts 
at  205°  C.  (401°  F.),  is  not  volatile  nor  a  glucoside.  Its  composition  answers  to 
the  formula  C)j,H,gO^.  Either  alcohol  or  water  will  partially  extract  the  active 
matters  of  cascarilla ;  but  diluted  alcohol  is  the  proper  menstruum. 

Medical  Properties  and  Uses.  This  bark  is  aromatic  and  tonic.  It  was  known 
in  Germany  so  early  as  the  year  1090,  and  was  much  used  as  a  substitute  for  Peruvian 
bark  by  those  who  were  prejudiced  against  that  febrifuge  in  the  treatment  of'remit- 
tent  and  intermittent  fevers.  It  has,  however,  lost  much  of  its  I'eputation,  and  is 
now  employed  only  where  a  pleasant  and  gently  stimulant  tonic  is  desirable ;  as  in 
dyspepsia,  chronic  diarrhoea  and  dysentery,  flatulent  colic,  and  other  cases  of  debility 
of  the  stomach  or  bowels.  It  is  said  to  promote  the  flow  oPmilk  in  the  lower  animaU, 
and  has  been  proposed  with  a  view  to  the  same  effect  in  the  human  subject.  It  is 
sometimes  advantageously  combined  with  the  more  powerful  bitters.  It  may  be  given 
in  powder  or  infusion.  The  dose  of  the  former  is  from  a  scruple  to  half  a  drachm 
(1-3— 1-95  Gm.),  which  may  be  repeated  several  times  a  day.  Prof  Procter  pub- 
lished a  formula  for  a  fluid  extract,  which  contains  the  virtues  of  a  troyounce  of  the 
bark  in  a  fluidounce.  (A.  J.  P.,  1863,  p.  113.)  In  consequence  of  its  pleasant 
odor  when  burnt,  some  smokers  mix  it  in  .small  quantity  with  their  tobacco  ;  but  it  is 
said,  when  thus  employed,  to  occasion  vertigo  and  intoxication. 

Off".  Prep.  Infusum  Cascarillse ;  Tinctura  Cascarillae,  Br. 

CASSIA  FISTULA.    U.  S.,  Br.     Cassia  Fistula.     [Purging  Cassia.'] 

(CAS'SI-.\  FIS'TU-LA.) 

"  The  fruit  of  Cassia  Fistula.  Linne.  (JVat  Ord.  Legurainosa3,  Caesalpinieae.)" 
U.  S.    "  The  pulp  obtained  from  the  pods  of  the  Purging  Cassia,  Cassia  Fistula."  £r. 

Cassise  Fulpa,  Br.;  Cassia  Pulp :  Fruotus  CassiiB  Fistula? ;  Casse  officinale,  Casse  en  Batons, 
Pulpe  de  Casse,  Casse  uiondee,  Casse,  Fi\;  Rohreukassie,  Purgiercassie,  Fistelkassie,  G.;  Cassia,  //./ 
Cana  Fistula,  Sp. 

Gen.  Ch.  Calyx  five-leaved.  Petals  five.  Anthers,  three  upper  sterile,  three 
lower  beaked.   Lomentum.   Willd. 

The  tree  which  yields  the  purging  cassia  is  ranked  by  some  botanists  as  a  distinct 
genus,  separated  from  the  Cassia,  and  denominated  Cathartocarpus.  (See  Lindleys 
Flor.  Med.,  262.) 

Cassia  Fistula.  Willd.  Sp.  Plant,  ii.  518;  Carson,  Illust.  of  3fed.  Bot.  i.  24, 
pi.  26.;  B.  &  T.  87. —  Cathartocarjms  Fistula.    Persoon,  Synnps.  i.  459.     This 
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is  a  large  tree,  rbing  to  the  height  of  -forty  or  fifty  feet,  with  a  trunk  of  hard, 
heavy  wood,  dividing  towards  the  top  into  numerous  spreading  branches,  and  cov- 
ered with  a  smooth  ash-colored  bark.  The  leaves  are  commonly  composed  of  five 
or  six  pairs  of  opposite  leaflets,  which  are  ovate,  pointed,  undulated,  smooth,  of  a 
pale  green  color,  from  three  to  five  inches  long,  and  supported  upon  short  petioles. 
The  flowers  are  large,  of  a  golden  yellow  color,  and  arranged  in  long,  pendent,  axil- 
lary racemes.  The  fruit  consists  of  long,  cylindrical,  woody,  dark  brown,  pendulous 
pods,  which,  when  agitated  by  the  wind,  strike  against  each  other,  and  produce  a 
sound  that  may  be  heard  at  a  considerable  distance. 

This  species  of  Cassia  is  a  native  of  Upper  Egypt  and  India,  whence  it  is  gener- 
ally supposed  to  have  been  transplanted  to  other  parts  of  the  world.  It  is  at  present 
very  extensively  diff"used  through  the  tropical  regions  of  the  old  and  new  continents, 
being  found  in  Insular  and  Continental  India,  Cochin-China,  Egypt,  Nubia,  the 
West  Indies,  and  the  warmer  parts  of  the  continent  of  America.  The  fruit  is  the 
officinal  portion  of  the  plant.  It  is  imported  from  the  East  and  West  Indies,  chiefly 
the  latter,  and  from  South  America. 

Properties.  Cassia  pods  are  a  foot  or  more  in  length,  straight,  or  but  slightly 
curved,  cylindrical,  less  than  an  inch  in  diameter,  with  a  woody  shell,  externally  of  a 
dark  brown  color,  and  marked  with  three  longitudinal  shining  bands,  extending  from 
one  end  to  the  other,  two  of  which  are  in  close  proximity,  appearing  to  constitute  a 
single  band,  and  the  third  is  on  the  opposite  side  of  the  pod.  These  bands  mark 
the  place  of  junction  of  the  valves  of  the  legume,  and  are  represented  as  sometimes 
excavated  in  the  form  of  furrows.  There  are  also  circular  depressions  at  unequal 
distances.  The  officinal  description  is  as  follows,  "  Cylindrical,  eighteen  to  twenty- 
four  inches  (45  to  60  cm.)  long,  nearly  one  inch  (25  mm.)  in  diameter,  blackish 
brown,  somewhat  veined,  the  sutures  smooth,  forming  two  longitudinal  bands ;  in- 
dehiscent,  internally  divided  transversely  into  numerous  cells,  each  containing  a 
glossy  seed  imbedded  in  a  blackish  brown,  sweet  pulp."  U.  S.  The  pods  brought 
from  the  East  Indies  are  smaller,  smoother,  have  a  blacker  pulp,  and  are  more  es- 
teemed than  those  from  the  West  Indies. 

We  have  seen  a  quantity  of  pods  in  this  market  sold  as  cassia  pods,  which  were 
an  inch  and  a  half  in  diameter,  flattened  on  the  sides,  exceedingly  rough  on  the 
outer  surface,  and  marked  by  three  longitudinal  very  elevated  ridges,  corresponding 
to  the  bands  or  furrows  of  the  common  cas.sia.  The  pulp  was  rather  nauseous,  but 
in  other  respects  seemed  to  have  the  properties  of  the  officinal  purging  cas.sia.  They 
correspond  exactly  with  a  specimen  of  the  fruit  of  Cassia  Brasiliana  brought  from 
the  West  Indies,  and  were  probably  derived  from  that  plant. 

The  heaviest  pods,  and  those  which  do  not  make  a  rattling  noise  when  shaken, 
are  to  be  prefeiTed ;  as  they  contain  a  larger  portion  of  the  pulp,  which  is  the  part 
employed.  This  should  be  black  and  shining,  and  have  a  sweet  taste.  It  is  apt  to 
become  sour  if  long  exposed  to  the  air,  or  mouldy  if  kept  in  a  damp  place.  The 
pulp  is  extracted  from  the  pods  by  first  bruising  them,  then  boiling  them  in  water, 
and  afterwards  evaporating  the  decoction  ;  or,  when  the  pods  are  fresh,  by  opening 
them  at  the  sutures,  and  removing  the  pulp  by  a  spatula. 

Cassia  pulp  has  a  slight  rather  sickly  odor,  and  a  sweet  mucilaginous  taste.  From 
the  analysis  of  M.  Henry  it  appears  to  contain  sugar,  gum,  a  sub.stance  analogous 
to  tannin,  a  coloring  matter  soluble  in  ether,  traces  of  a  principle  resembling  gluten, 
and  a  small  quantity  of  water. 

Medical  Properties  and  ITses.  Cassia  pulp  is  laxative,  and  may  be  advan- 
tageously given  in  small  doses  in  cases  of  habitual  costiveness.  In  quantities  suf- 
ficient to  purge,  it  occasions  nausea,  flatulence,  and  griping.  In  this  country  it  is 
rarely  prescribed,  except  as  an  ingredient  in  the  confection  of  senna,  which  is  a 
pleasant  and  useful  laxative  preparation.  The  dose  of  the  pulp  as  a  laxative  is  one 
or  two  drachms  (3-9-7"8  Gm.),  as  a  purge  one  or  two  ounces  (31*l-62-2  Gm.).  , 

Off.  Prep.  Confectio  Sennae. 
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CASTANEA.   U.S.    -Castanea.     IChesinut.'] 

(CAS-TA'NE-A.) 

"  The  leaves  of  Castanea  vesca,  Linne  (Mat.  Ord.  Cupuliferae),  collected  in  Sep- 
tember or  October,  while  still  green."    U.  S. 

Folia  Castaneae ;  Feuilles  de  Chataignier,  Feuilles  de  Marronier,  Chitaigne,  Fr.;  Kastanie,  Kas- 
tanienblatter,  6.;  Castagna,  It.;  Castana,  Sp. 

Gen.  Ch.  Male.  Ament  naked.  Calyx  none.  Corolla  five-petalled.  Stamens  ten 
to  twenty.  Female.  Calyx  five  or  six-leaved,  muricate.  Corolla  none.  Germs 
three.    Stigma  pencil-formed.   Nuts  three,  included  in  an  echinated  calyx.    Willd. 

This  is  a  very  small  genus,  separated  from  the  original  Fagus  of  Linn.,  includ- 
ing only  two  or  three  recognized  species  ;  the  Castanea  vesca  of  Europe  and  North 
America,  and  C.  pamila  of  the  United  States,  which  will  be  found  described  in  Part 
II.  of  the  present  work.  The  European  and  American  chestnut-trees  are  known 
under  the  same  botanical  title ;  as  no  points  of  difference  can  be  found  between 
them,  which  botanists  in  general  are  willing  to  recognize  as  authorizing  distinct 
specific  designations.  The  late  Dr.  Geo.  B.  Wood,  however,  believed,  for  reasons 
given  below,  that  they  are  distinct  trees,  differing  in  origin,  and  as  much  entitled 
to  distinct  names  as  the  European  and  American  white  oaks,  or  indeed  any  otlaer 
analogous  species  of  the  two  continents.  Thus,  the  general  aspect  of  the  two 
trees  is  such  that  the  accustomed  eye  will  at  a  glance  recognize  the  difference, 
though  it  might  be  difficult  to  say  in  what  exactly  the  difference  consists.  The 
much  greater  size  and  somewhat  peculiar  shape  of  the  fruit  of  the  European,  or, 
as  it  is  commonly  called,  in  this  country,  the  Spanish  Chestnut,  is  another  very 
striking  distinction,  and,  if  permanent,  should,  we  think,  be  admitted  as  a  sufficient 
specific  character.  Besides,  the  European  tree  does  not  lose  its  distinctive  character, 
under  complete  change  of  circumstances.  Transplanted  into  North  America,  and 
propagated  by  the  seed,  it  has  retained,  through  a  succession  of  generations,  the 
original  superiority  in  the  size  of  its  fruit,  which,  had  the  tree  been  of  the  same 
species  as  the  American,  would  have  almost  certainly  more  or  less  deteriorated. 

Castanea  vesca.  Willd.;  Michaux,  N.  American  Sylva,\i\.  9.  Castanea  Americana. 
Persoon.  (See  MSrat  and  De  Lens.)  The  American  chestnut  is,  under  favorable 
circumstances,  one  of  our  largest  and  most  magnificent  native  trees.  Michaux  slates 
that  he  had  measured  several  trees,  the  trunks  of  which,  at  six  feet  from  the 
ground,  were  fifteen  or  sixteen  feet  in  circumference,  and  their  stature  equal  to  that 
of  the  loftiest  trees  of  the  forest.  So  great  a  size,  however,  is  rare.  Its  leaves,  which 
are  the  officinal  portion,  serve  also  at  once  to  distinguish  the  tree.  They  are  from 
four  to  ten  inches  long  by  about  two  in  breadth,  oblong-elliptical,  sharp  at  the  end, 
strongly  and  somewhat  unequally  serrated,  with  prominent  parallel  nerves  beneath, 
of  a  brilliant  color,  and  firm  consistence.  Tiie  only  leaves  that  are  liable  to  be  con- 
founded with  them  are  those  of  the  chestnut-oak,  which  have  a  very  similar  form  and 
structure,  but  are  at  once  distinguishable  by  the  rounded  crenate  projections  on  the 
edge,  instead  of  the  sharp  serratures  of  the  chestnut.  The  male  flowers  are  whitish, 
and  disposed  on  axillary  peduncles,  four  or  five  inches  long;  the  fertile  aments simi- 
larly disposed,  but  less  conspicuous.  The  fruit  is  a  spherical  burr,  an  inch  or  two  in 
diameter,  and  very  prickly,  containing  two  or  three  brown  nuts,  the  appearance  of 
which  is  too  well  known  to  require  description  here.  When  perfectly  ripe,  it  opens 
and  lets  fall  the  seeds.  The  bark  is  very  peculiar  and  characteristic  in  its  appear- 
ance, with  a  longitudinal  arrangement  of  its  fibres.  The  wood  is  firm  and  elastic, 
though  not  compact,  with  a  remarkable  power  of  resisting  decomposition  from  the 
weather,  and  therefore  very  valuable  for  posts  and  rails  in  fencing.  It  is  not  well 
fitted  for  fuel,  in  consequence  of  a  great  disposition  to  snap  in  the  fire,'andto  throw 
off  burning  particles  to  a  considerable  distance. 

The  American  chestnut  is  spread  largely  through  the  eastern  portions  of  the 
United  States,  from  New  Hampshire  to  the  mountainous  districts  of  Virginia,  North 
and  South  Carolina,  Georgia,  and  Tennessee,  where  it  abounds ;  as  also  in  the  Mid- 
dle States  of  New  Jersey  and  Pennsylvania,  though  rare  in  the  maritime  parts  of 
Virginia  and  the  other  Southern  States.  The  leaves  should  be  collected  after  perfect 
maturity,  and  before  beginning  to  decay  in  autumn. 
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The  European  species  is  distributed  in  the  south  of  Europe  very  much  as  the 
American  is  with  us,  preferring  hilly  regions,  and  abounding  in  Spain,  the  south 
and  west  of  France,  Switzerland,  and  Italy.  It  sometimes  attains  an  enormous 
magnitude,  and  Michaux  describes  one,  growing  at  Sancerre  ia  France,  which  at  six 
feet  from  the  ground  is  thirty  feet  m  circumference,  and  six  hundred  years  ago  was 
known  as  the  Great  Chestnut.  Though  supposed  to  be  more  than  one  thousand  years 
old,  its  trunk  is  perfectly  sound,  and  its  branches  are  annually  loaded  with  fruit. 
Much  larger  than  this  is  the  celebrated  chestnut  of  Mount  Etna,  of  which  the  trunk 
is  said  to  be  one  hundred  and  sixty  feet  in  circumference,  though  hollow  in  the  cen- 
tre, so  that  the  tree  lives  by  its  bark.  (^Merat  and  De  Lens.)  In  Europe  the  young 
chestnut  is  much  used  for  making  hoops,  for  which  it  is  preferred  to  all  other  wood 
on  account  of  resisting  the  effects  of  air  and  moisture.  For  this  purpose  it  is  much 
cultivated  in  Europe,  and  cut  when  large  enough.  But  the  tree  is  still  more  valu- 
able on  account  of  its  large  nuts,  which  are  much  used  as  food,  being  a  favorite  on 
the  table  of  the  rich,  and  often  the  main  dependence  of  the  poor  peasant,  who  con- 
siders himself  well-off  when  possessed  of  a  few  healthy  chestnut-trees.  "Whole  prov- 
inces are  said  to  be  supported  by  this  fruit.  Though  cultivated  in  small  numbers 
in  this  country,  they  have  not  been  so  extensively  introduced  as  they  ought  to  be, 
chiefly,  in  all  probability,  from  their  difficulty  of  propagation.  The  inner  bark  of 
the  chestnut  has  been  vaunted  in  Europe  as  a  remedy  in  dysentery.  (Merat  and  De 
Lens.) 

Properties.  The  leaves,  which  have  already  been  described,  are  so  flexible  and 
tenacious  that  it  is  difficult  to  powder  them.  In  preparing  them  for  the  action  of 
a  solvent,  they  must  be  comminuted  by  cutting  and  bruising  them  in  a  mortar. 
They  are  not,  therefore,  well  fitted  for  percolation.  (Maisch.)  They  have  little 
smell,  and  a  slightly  astringent,  and  scarcely  bitterish  taste,  so  that  they  are  not  of- 
fensive to  children.  They  yield  their  virtues  freely  to  water,  and,  probably,  less  so 
to  alcohol.  John  B.  Turner  found  in  chestnut  leaves  chlorophyll,  tannin,  gallic  acid, 
gum,  and  albumen.  {A.  J.  P.,  1879,  p.  542.)  In  addition  to  these  constituents,  L. 
J.  Steltzer  found  carbonates,  chlorides,  and  phosphates  of  potassium,  calcium,  mag- 
nesium, and  iron,  and  a  trace  of  resin  and  fat.  (^4.  J.  P.,  1880,  p.  294.) 

Medical  ITses.  The  only  remedial  use  of  the  leaves,  so  far  as  we  have  learned, 
has  been  in  the  treatment  of  hooping-cough.  Their  effects  on  the  system  do  not 
appear  to  have  been  carefully  studied  ;  but  their  sensible  properties  do  not  indicate 
the  possession  of  any  extraordinary  physiological  power.  A  communication  from 
Mr.  G.  C.  Close,  of  Brooklyn,  N.  Y.,  calling  attention  to  their  efficacy  in  hooping- 
cough,  made  to  the  American  Pharmaceutical  Association,  at  the  meeting  of  1862, 
was  the  first  intimation  that  has  come  to  our  notice  of  their  claims  to  consideration 
as  a  medicine.  Enough  of  favorable  reports  have  been  since  published  to  indicate 
that  the  leaves  have  some  control  over  the  disease,  but  their  use  has  not  become 
general  in  the  profession. 

The  leaves  may  be  administered  in  infusion  or  fluid  extract.  Dr.  Unzicker  pre- 
pared an  infusion  with  three  or  four  drachms  of  the  leaves  and  a  pint  of  boiling 
water,  and  gave  of  it,  well  sweetened,  as  much  as  the  child  would  drink. 

Off.  Prep.  Extractum  Castaneae  Fluidum,  U.S. 

CASTOREUM.  Br.     Castor.  4 

(CaS-TO'RE-UM.) 

"  The  dried  preputial  follicles  and  their  secretion,  obtained  from  the  Beaver,  Castor 
Fiber,  and  separated  from  the  somewhat  shorter  and  smaller  oil-sacs  which  are  fre- 
quently attached  to  them."  Br. 

Castoreum,  Fr.;  Bibergeil,  G.:  Castoro,  It.:  Castoreo,  Sp. 

In  the  beaver,  Castor  fiber  of  naturalists,  between  the  anus  and  external  genitals 
of  both  sexes,  are  two  pairs  of  membranous  follicles,  of  which  the  lower  and  larger 
are  pear-shaped,  and  contain  an  oily,  viscid,  highly  odorous  substance,  secreted  by 
glands  which  lie  externally  to  the  sac.  This  substance  is  called  castor.  After  the 
death  of  the  animal,  the  follicles  containing  it  are  removed,  and  dried  either  by 
smoke  or  in  the  sun :  and  in  this  state  are  brought  into  the  market. 
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This  drug  is  derived  either  from  the  northern  and  north-western  parts  of  America, 
or  from  Russia,  and  is  distinguished,  according  to  its  source,  into  the  Canadian  or 
American  and  Russian  castor.  It  is  supposed  by  some  that  the  American  and  Rus- 
sian beavers  are  distinct  species,  the  former  being  a  building,  the  latter  a  burrowing 
animal ;  and  additional  ground  for  the  supposition  is  afforded  by  the  fact  that  the 
products  of  the  two  differ  considerably.  Of  the  Russian  but  a  very  small  portion 
reaches  this  country.  That  which  is  brought  to  Philadelphia  is  derived  chiefly  from 
Missouri ;  but  large  quantities  are  collected  in  the  north-western  regions  of  British 
America.* 

Castor  comes  to  us  in  the  form  of  solid  unctuous  masses,  contained  in  sacs  about 
two  inches  in  length,  larger  at  one  end  than  at  the  other,  much  flattened  and  wrinkled, 
of  a  brown  or  blackish  color  externally,  and  united  in  pairs  by  the  excretory  ducts 
which  connect  them  in  the  living  animal.  In  each  pair  one  sac  is  generally  larger 
than  the  other.  They  are  divided  internally  into  numerous  cells,  containing  the 
castor,  which,  when  the  sacs  are  cut  or  torn  open,  is  exhibited  of  a  brown  or  reddish 
brown  color,  intermingled  more  or  less  with  the  whitish  membrane  forming  the 
cells.  Those  brought  from  Russia  are  larger,  fuller,  heavier,  and  less  tenacious  than 
the  American ;  and  their  contents,  which  are  of  a  rusty  or  liver  color,  have  a 
stronger  taste  and  smell,  and  are  considered  more  valuable  as  a  medicine.  A  variety 
of  Russian  castor,  described  by  Pereira  under  the  name  of  chalky  Russian  castor,1f 
is  in  smaller  and  rounder  sacs  than  the  American,  has  a  peculiar  empyreumatic  odor 
very  different  from  that  of  the  other  varieties,  breaks  like  starch  under  the  teeth, 
and  is  characterized  by  effervescing  with  dilute  hydrochloric  acid.  In  a  specimen 
examined  by  Miiller,  40-646  per  cent,  of  carbonate  of  calcium  was  found.  In  the 
castor  from  Missouri,  the  contents  of  the  sac  are  sometimes  almost  white,  and  evi- 
dently inferior.  According  to  Jannarch,  castor  varies  with  the  time  of  year  at  whicli 
it  is  collected,  being  lighter  colored,  more  fluid,  and  less  copious  in  the  follicles  from 
February  to  July  than  in  the  remainder  of  the  year.  (Pharm.  Centralb.,  Mai,  1847, 
p.  318.)  It  is  said  by  M.  Kohli  that  the  Canadian  'castor,  treated  with  distilled 
water  and  ammonia,  affords  an  orange  precipitate,  while  the  matter  thrown  down 
from  the  Russian  under  similar  treatment  is  white. 

Properties.  Good  castor  has  a  strong,  fetid,  peculiar  odor ;  a  bitter,  acrid,  and 
nauseous  taste ;  and  a  color  more  or  less  tinged  with  red.  It  is  of  a  softer  or 
harder  consistence,  according  as  it  is  more  or  less  thoroughly  dried.  When  perfectly 
desiccated,  though  still  somewhat  unctuous,  it  is  hard,  brittle,  and  of  a  resinous 
fracture.  Its  chemical  constituents,  according  to  Brandos,  are  volatile  oil ;  a  resin- 
ous matter ;  albumen  ;  a  substance  resembling  osmazome  ;  mucus  ;  urate,  carbonate, 
benzoate,  phosphate,  and  sulphate  of  calcium  ;  acetate  and  chloride  of  sodium  ;  chlo- 
ride, sulphate,  and  benzoate  of  potassium  ;  carbonate  of'  ammonium  ;  membranous 
matter  ;  and  a  peculiar  proximate  principle  discovered  by  M.  Bizio,  an  Italian  chemist, 
and  called  by  him  castorin.  This  principle  crystallizes  in  long,  diaphanous,  fascicu- 
lated prisms,  has  the  smell  of  castor,  and  a  copperish  taste.  It  is  insoluble  in  cold 
water  and  cold  alcohol ;  but  is  dissolved  by  100  parts  of  the  latter  liquid  at  the 
boiling  temperature,  and  by  the  essential  oils.  It  possesses  neither  alkaline  nor  acid 
properties.    It  may  be  obtained  by  treating  castor,  minutely  divided,  with  six  times 

*  The  statement  in  the  text,  that  the  lower  of  the  two  pairs  of  sacs  is  the  one  containing  the 
castor,  was  made  on  the  authority  of  Cuvier.  In  an  appendix  by  Dr.  AV.  W.  Ely,  to  a  treatise 
recently  published  on  the  "American  Beaver  and  his  Works,"  by  Lewis  H.  Morgan,  it  is  stated  by 
Dr.  Ely,  who  appears  to  have  thoroughly  studied  the  anatomy  of  the  animal,  at  least  in  reference 
to  this  particular  subject,  that  the  upper  pair  are  the  real  castor  sacs,  the  lower  containing  an  oily 
secretion,  with  very  little  dark-colored  castor. 

In  the  same  communication  by  Dr.  Ely,  the  question  is  discussed  as  to  the  identity  of  the  Rus- 
sian and  American  beavers;  and  the  conclusion  arrived  at,  that,  though  there  are  striking  differ- 
ences between  the  skulls  of  the  two,  as  also  in  some  respects  in  the  contents  of  the  castor  sacs,  yet 
these  are  nothing  more  than  can  be  accounted  for  by  the  different  circumstances  in  which  they  are 
placed,  and  by  their  long  separation  on  the  two  continents;  and  consequently  the  Russian  and 
American  beavers  should  be  considered  merely  as  varieties  of  the  same  species. 

f  The  normal  proportion  of  carbonate  of  calcium  is  said  by  Dr.  Godfrey  (Proc.  A.  P.  A.,  xxvii. 
289)  to  be  about  .3  per  cent.,  but  the  proportion  often  far  exceeds  this,  as  much  as  85  per  cent,  having 
been  noted.  This  excess  is  believed  to  be  due  to  disease  in  the  animal,  and  unfits  castor  for  use 
as  medicine. 


PART  I.  Casloreum. — Cataplasmata.  373 

its  weight  of  boiling  alcohol,  filtering  the  liquor  while  hot,  and  allowing  it  to  cool. 
The  castorin  is  slowly  deposited,  and  may  be  purified  by  means  of  cold  alcohol.  M. 
Valenciennes,  who  could  not  obtain  the  crystals  white  and  pure  by  simple  treatment 
with  alcohol,  succeeded  by  first  boiling  a  mixture  of  equal  parts  of  castor  and  hy- 
drated  lime  with  water,  and  acting  upon  the  residue,  separated  and  dried,  with  boil- 
ing alcohol  of  the  sp.  gr.  0-823.  The  product  exceeded  1  per  cent.  (P.  J.  TV,, 
Dec.  1861,  p.  329.)  It  has  been  thought  to  be  the  active  principle ;  but  its  claims 
are  doubtful.  The  volatile  oil  may  be  obtained  by  repeated  distillation  with  the 
same  portion  of  water.     It  is  pale  yellow,  and  has  the  smell  and  taste  of  castor. 

F.  Wohler  ascertained  the  existence  of  salicin  in  a  specimen  of  castor ;  also  that 
it  contained  a  small  quantity  of  carbolic  acid,  to  which  he  ascribes  its  odor.  (See 
Chem.  Gaz.,  Jan.  1,  1849.)  Dr.  Pereira  found  that  a  portion  of  water  distilled . 
from  American  castor  gradually  lost  its  peculiar  odor,  and  acquired  that  of  the 
flowers  of  Spiraea  ulmaria^  and  afterwards  presented  no  trace  of  the  presence  of 
oil  of  castor.  Upon  testing  it,  he  ascertained  the  existence  in  it  of  salicylic  alde- 
hyde (oil  of  Spirsea  idmaria),  and  concluded  that  the  oil  of  castor  had  been  con- 
verted into  that  principle.  He  further  inferred  that  the  oil  is  probably  a  volatile 
product  of  the  salicin  of  the  castor,  and  ascribes  the  carbolic  acid,  found  by  Wohler, 
to  the  same  source.  (P.  J.  Tr.,  xi.  200.)  The  salicin  of  the  castor  probably  pro- 
ceeds from  the  willow  and  poplar  on  which  the  beaver  feeds. 

Alcohol  and  ether  extract  the  virtues  of  castor.  An  infusion  made  with  boiling 
water  has  its  sensible  properties  in  a  slight  degree ;  but  the  odorous  principle  of  the 
drug  is  dissipated  by  decoction. 

The  virtues  of  castor  are  impaired  by  age.  Warmth,  and  especially  moisture, 
promotes  its  decomposition.  In  a  dry  cool  place  it  may  be  kept  for  a  long  time 
without  material  deterioration.  When  quite  black,  with  little  taste  or  smell,  it  is 
unfit  for  use.  The  castor  follicles  are  sometimes  partly  deprived  of  the  castor,  and 
its  place  supplied  with  sawdust.  A  factitious  preparation  has  been  sold,  consisting 
of  a  mixture  of  various  drugs,  scented  with  genuine  castor,  intermingled  with  mem- 
brane, and  stuflfed  into  the  scrotum  of  a  goat.  The  fraud  may  be  detected  by  the 
comparatively  feeble  odor,  the  absence  of  other  characteristic  sensible  properties, 
and  the  want  of  the  smaller  follicles  containing  fatty  matter,  often  attached  to  the 
bags  of  castor. 

Medical  Properties  and  Uses.  Castor  is  moderately  stimulant  and  antispas- 
modic. The  experiments  of  Thouvenel  prove  that,  in  large  doses,  it  quickens  the 
pulse,  increases  the  heat  of  the  skin,  and  produces  other  symptoms  of  general  ex- 
citement; but  its  force  is  directed  chiefly  to  the  nervous  system,  and  in  small  doses 
it  scarcely  disturbs  the  circulation.  It  has  also  enjoyed  a  high  reputation  as  an 
emmenagogue.  It  was  employed  by  the  ancients.  Pliny  and  Dioscorides  speak  of 
it  as  useful  in  hysteria  and  amenorrhoea.  In  Europe,  especially  on  the  continent, 
it  is  still  frequently  prescribed  in  low  forms  of  fever  attended  with  nervous  symp- 
toms, in  spasmodic  diseases,  such  as  hysteria  and  epilepsy,  in  many  anomalous  ner- 
vous afiections,  and  in  diseases  dependent  on  or  connected  with  suppression  or  re- 
tention of  the  menses.  It  is  less  used  in  this  country.  The  dose  in  substance  is 
from  ten  to  thirty  grains  (0-65-1 -95  Gm.),  which  may  be  given  in  bolus  or  emul- 
sion.    The  tincture  is  sometimes  employed. 

CATAPLASMATA.     Cataplasms. 

( C.\T-A-PL.\§'  MA-T.\ . ) 

Poultices,  E.;  Cataplasmes,  Fr.;  Umschlage,  Breiumschlage,  G. 

Cataplasms  or  poultices^  are  moist  substances  intended  for  external  application,  of 
such  a  consistence  as  to  accommodate  themselves  accurately  to  the  surface  to  which 
they  are  applied,  without  being  so  liquid  a.s  to  spread  over  the  neighboring  parts, 

*  Sponr/lo  Piline  is  a  thick  cloth  into  which  sponge  in  very  small  pieces  has  been  felted,  and  S 
layer  of  rubber  applied  upon  the  surface.  It  is  used  as  a  substitute  for  a  poultice  by  simply  soak- 
ing a  piece  of  the  desired  size  in  warm  or  hot  water,  and,  after  wi])ing  the  rubber  side  dry,  applying 
at  once,  using  a  bandage  to  keep  it  in  place  if  necessary,  Moisture  is  retained  a  long  time,  evap- 
oration being  prevented  by  the  rubber  coating.  If  desired,  Fluid  Extract  of  Belladonna,  Conium, 
or  any  s'iuiilar  preparation,  may  be  added  in  proper  quantity  to  the  warm  water. 
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or  so  tenacious  as  to  adhere  firmly  to  the  skin.  As  they  are  in  this  country  seldom 
made  by  the  apothecary,  they  were  not  deemed  by  the  compilers  of  the  U.  S.  Phar- 
macopoeia proper  objects  for  officinal  direction.  The  ounce  used  in  the  following 
processes  is  the  avoirdupois. 

CATAPLASMA  CARBONIS.  Br.     Charcoal  Poultice. 

(cXt-a-pla§'ma  car-bo'nis.) 

Cataplasme  au  Charbon,  Fr.;  Kohlenumschlag,  G. 

"  Take  of  Wood  Charcoal,  in  powder,  half  an  ounce ;  Crumb  of  Bread  two 
ounces;  Linseed  Meal  one  ounce  and  a  half;  Boiling  Water  ten  Jluidounces. 
Macerate  the  Bread  in  the  Water  for  ten  minutes  near  the  fire,  then  mix,  and  add 
the  Linseed  Meal  gradually,  stirring  the  ingredients,  so  that  a  soft  poultice  may  bo 
formed.  Mix  with  this  half  the  charcoal,  and  sprinkle  the  remainder  on  the  surface 
of  the  poultice."  Br. 

Charcoal,  recently  prepared,  has  the  property  of  absorbing  those  principles  upon 
which  the  offensive  odor  of  putrefying  animal  substances  depends.  In  the  form  of 
poultice,  it  is  an  excellent  application  to  foul  and  gangrenous  ulcers,  correcting  their 
fetor,  and  improving  the  condition  of  the  sore.     It  should  be  frequently  renewed. 

CATAPLASMA  CONII.  Br.     Hemlock  Pmiltice. 
(cat-a-plX§'ma  co-Ni'i.) 

Cataplasme  avec  la  Cigue,  Fr.;  Schierling-Umschlag,  G. 

"  Take  of  Hemlock  Leaf,  in  powder,  one  ounce  ;  Linseed  Meal  three  ounces; 
Boiling  Water  ten  Jluidounces.  Mix  the  Hemlock  and  Linseed  Meal,  and  add  them 
to  the  Water  gradually,  with  constant  stirring."  Br. 

This  cataplasm  may  be  advantageously  employed  as  an  anodyne  application  to 
cancerous,  scrofulous,  syphilitic,  and  other  painful  ulcers  ;  but  its  liability  to  pro- 
duce narcotic  effects,  in  consequence  of  the  absorption  of  the  active  principle  of  the 
hemlock,  should  not  be  overlooked.  (See  A.  J.  P.,  1873,  p.  177.) 

CATAPLASMA  FERMENTI.  Br.     Yeast  Poultice. 

(CAT-A-PLX§'MA  feb-men'ti.) 

Cataplasme  avec  le  LevAre  de  Biere,  Fr.;  Ilefenumschlag,  G. 

"Take  of  Beer  Yeast  six  Jluidounces  ;  Wheaten  ¥\our  fourteen  ounces;  Water, 
heated  to  100°  F.,  six  Jluidounces.  Mix  the  Yeast  with  the  Water,  and  stir  in 
the  Flour.     Place  the  mass  near  the  fire  till  it  rises."  Br. 

By  exposing  a  mixture  of  yeast  and  flour  to  a  gentle  heat,  fermentation  takes  place, 
and  carbonic  acid  gas  is  extricated,  which  causes  the  mixture  to  swell,  and  is  the 
source  of  its  peculiar  virtues.  The  yeast  cataplasm  is  gently  stimulant,  and  is  some- 
times applied  with  benefit  to  foul  and  gangrenous  ulcers,  the  fetor  of  which  it  cor- 
rects, while  it  hastens  the  separation  of  the  slough. 

CATAPLASMA  LINT.  Br.     Linseed  Poultice. 
(cat-a-plX§'ma  li'ni.) 

Cataplasma  Emolliens,  s.  Communis;  Flaxseed  Poultice;  Cataplasme  de  Farine  de  Lin,  Cata- 
plasme simple  (commun),  Fr.;  Leinsamen-Umschlag,  G. 

"  Take  of  Linseed  Meal  four  ounces  ;  Olive  Oil  half  a  Jluidounce ;  Boiling  Water 
ten  Jluidounces.  Mix  the  Linseed  Meal  gradually  with  the  Water,  then  add  the  Oil 
with  constant  stirring."  Br. 

The  flaxseed  meal  which  remaips  after  the  expression  of  the  oil  is  here  employed ; 
but  that  which  has  not  been  submitted  to  pressure  is  decidedly  preferable,  and  an- 
swers an  excellent  purpose  when  mixed  with  boiling  water,  without  other  addition. 
Fresh  lard  or  olive  oil,  spread  upon  the  surface  of  the  poultice,  serves  to  prevent  its 
adhesion  to  the  skin,  and  to  preserve  its  softness. 

The  use  of  this  and  other  emollient  cataplasms  is  to  relieve  inflammation,  or  to 
promote  suppuration.  They  act  mainly  by  the  sedative  influence  of  their  moisture, 
and  by  excluding  the  air.  The  one  most  extensively  employed,  perhaps  because  its 
materials  are  always  at  hand,  is  that  prepared  by  heating  together  milk  and  the  crumb 
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of  bread.  The  milk  should  be  quite  sweet,  and  fresh  lard  should  be  incorporated 
with  the  poultice.  Mush  made  with  the  meal  of  Indian  corn  also  forms  an  excellent 
emollient  cataplasm.* 

CATAPLASMA  SIXAPIS.  Br.     Mustard  Poultice. 

(CAT-A-PLA§'MA  SI-XA'PIS.) 
Sinapism  us,  P.G.:  Cataplasma  Rubefaciens ;  Sinapisme,  Cataplasme  de  Moutarde,  Cataplasms 
mb^fiant,  Fr.:  Senfteig,  G. 

"  Take  of  Mustard,  in  powder,  Linseed  Meal,  each,  two  ounces  and  a  half;  Boil- 
ing Water  ten  jiuidounces.  Mix  the  Linseed  Meal  gradually  with  the  Water,  and 
add  the  Mustard,  with  constant  stirring."  Br. 

The  simplest  and  most  effectual  mode  of  preparing  a  mustard  poultice,  is  to  mix 
the  powdered  mustard  of  the  shops  with  a  sufficient  quantity  of  warm  water  to  give 
it  a  due  consistence.  When  a  weaker  preparation  is  required,  an  equal  portion  or 
more  of  rye  or  wheat  flour  should  be  added.  Vinegar  never  increases  its  efficiency, 
and,  in  the  case  of  the  black  mustard  seed,  has  been  ascertained  by  MM.  Trousseau 
and  Blanc  to  diminish  its  rubefacient  power.  The  same  may  be  said  of  alcohol.  A 
boiling  temperature  is  also  injurious  by  interfering  with  the  development  of  the 
volatile  oil  or  acrid  principle.  (See  Sinapis.) 

These  poultices  are  frequently  called  sinapisms.  They  are  powerfully  rubefacient, 
exciting  a  sense  of  warmth  in  a  few  minutes,  and  usually  becoming  insupportably 
painful  in  less  than  an  hour.  When  removed  they  leave  the  surface  intensely  red 
and  burning ;  and  the  inflammation  frequently  terminates  in  desquamation,  or  even 
blistering  if  the  application  be  too  long  continued.  Obstinate  ulcers  and  gangrene 
also  sometimes  result  from  the  protracted  action  of  mustard,  especially  on  parts  pos- 
sessed of  little  vitality.  As  a  general  rule,  the  poultice  should  be  removed  when  the 
patient  complains  much  of  pain  ;  and  in  cases  of  insensibility  should  not,  unless 
greatly  diluted,  be  allowed  to  remain  longer  than  one.  or  at  most  two  hours ;  as  vio- 
lent inflammation,  followed  by  obstinate  ulceration,  is  apt  to  take  place  upon  the 
occurrence  of  reaction.  In  children  particular  care  is  necessary  to  avoid  this  result. 
The  poultice  should  be  thickly  spread  on  linen,  and  may  be  covered  with  gauze  or 
unsized  paper  in  order  to  prevent  its  adhesion  to  the  skin.  If  hairs  are  present  they 
should  be  removed  by  the  razor.  Sinapisms  may  be  employed  in  all  cases  in  which 
it  is  desirable  to  produce  a  speedy  rubefacient  impression.  (See  Charta  Sinapis.) 

CATAPLASMA  SOD.E  CHLORATE.  Br.     Chlorine  Poultice. 

(cXt-a-pl.\§'ma  SO'D^  chlo-ka'tje.) 

"Take  of  Solution  of  Chlorinated  Soda  tico  Jiuidoimces ;  Linseed  Meal  y&ur 
ounces;  ^oiVmg  V^ater  eight  Jtuidounces.  Mix  the  Linseed  Meal  gradually  with 
the  Water,  and  add  the  Solution  of  Chlorinated  Soda,  with  constant  stirring."  Br. 

This  is  an  excellent  application  to  sloughing  and  other  fetid  ulcers,  to  correct  the 
smell,  and  afford  a  moderate  stimulation. 

CATECHU.   U.S.     Catechu. 

(CAT'E-CHG— fcat'e-ku.) 

"  An  extract  prepared  from  the  wood  of  Acacia  Catechu.  Willdenow.  (Nat.  Ord. 
Legurainosae,  Mimoseae.)"  U.  S. 

Cutch.  Terra  Japonica,  Catechu  Nignim :  Cacbou,  Fr.:  Catechu,  Katechu,  Pegu  Catechu,  G.; 
Catecu,  Catciu,  Catto,  It.,-  Catecu,  Sp.;  Cutt,  Hindostanee. 

CATECHU  PALLIDUM.  Br.     Pflk  Catechu. 

(CAT'E-CHU  PAL'LI-DUM.) 

"  An  extract  of  the  leaves  and  young  shoots  of  Uncaria  Gambir  (Nauclea  Gam- 
bir)."  Br. 

*  A  substitute  for  linseed  meal  poultices  has  been  prepared  by  saturating  a  piece  of  thick  felt 
paper  with  a  decoction  of  linseed  and  dr>ing.  When  intended  to  be  used,  the  prepare<l  paper  is 
dipped  in  hot  water.  It  swells  considerably,  and  is  applied  to  the  desired  part.  co%-ered  with  waxed 
paper,  rubber  tissue,  or  oiled  silk,  fastened  with  bandages,  and  allowed  to  remain  12  hoars.  (Volk- 
hausen,  Pharm.  Ztg.,  1879,  p.  95.) 
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The  British  Pharmacopoeia  has  entirely  rejected  the  proper  catechu,  which,  in  the 
former  edition,  was  recognized  under  the  inappropriate  name  of  Catechu  Nigrum, 
retaining,  by  the  name  of  Catechu  Pallidum,  a  product  which,  though  analogous  to 
catechu,  is  entirely  distinct,  being  derived  from  a  different  plant,  and  known  com- 
monly by  a  different  name,  that,  namely,  of  gambir.  We  treat  in  the  text  of  the 
proper  catechu,  and,  in  a  note,  of  gambir  among  the  catechus  not  recognized  by  the 
U.  S.  Pharmacopoeia. 

Acacia  Cafec/m.  Willd.  a^.  Plant,  iv.  1079  ;  Carson,  Illust.  of  Med.  Bot.  i.  32, 
pi.  24 ;  B.  &  T.  95.  According  to  Mr.  Kerr,  whose  description  has  been  followed 
by  most  subsequent  writers,  Acaxna  Catechu  is  a  small  tree,  seldom  more  than  twelve 
feet  in  height,  with  a  trunk  one  foot  in  diameter,  dividing  towards  the  top  into  many 
close  branches,  and  covered  with  a  thick,  rough,  brown  bark.  The  leaves,  which 
stand  alternately  upon  the  younger  branches,  are  composed  of  from  fifteen  to  thirty 
pairs  of  pinnse  nearly  two  inches  long,  each  of  which  is  furnished  with  about  forty 
pairs  of  linear  leaflets,  beset  with  short  hairs.  At  the  base  of  each  pair  of  pinnse 
is  a  small  gland  upon  the  common  footstalk.  Two  short  recurved  spines  are  attached 
to  the  stem  at  the  base  of  each  leaf.  The  flowers  are  in  close  spikes,  which  arise 
from  the  axils  of  the  leaves,  and  are  about  four  or  five  inches  long.  The  fruit  is  a 
lanceolate,  compressed,  smooth,  brown  pod,  with  an  undulated  thin  margin,  and 
contains  six  or  eight  roundish  flattened  seeds,  which  when  chewed  emit  a  nauseous 
odor. 

This  species  of  Acacia  is  a  native  of  the  East  Indies,  growing  abundantly  in 
various  provinces  of  Hindostan,  and  in  the  Burmese  Empire.  Pereira  says  that  it 
is  now  common  in  Jamaica.  Like  most  others  of  the  same  genus,  it  abounds  in  as- 
tringent matter,  which  may  be  extracted  by  decoction.  Catechu  is  an  extract  from 
the  wood  of  the  tree. 

This  drug  had  been  long  known  before  its  source  was  discovered.  It  was  at  first 
called  terra  Japonlca,  under  the  erroneous  impression  that  it  was  an  earthy  substance 
derived  from  Japan.  When  ascertained  by  analysis  to  be  of  vegetable  origin,  it  was 
generally  considered  by  writers  on  the  Materia  Medica  to  be  an  extract  of  the  betel 
nut,  which  is  the  fruit  of  a  species  of  palm,  denominated  Areca  Catechu.  Its  true 
origin  was  made  known  by  Mr.  Kerr,  assistant  surgeon  of  the  civil  hospital  in  Bengal, 
who  had  an  opportunity  of  examining  the  tree  from  which  it  was  obtained,  and  ob- 
serving the  process  of  extraction.  According  to  Mr.  Kerr,  the  manufacturer,  having 
cut  off  the  exterior  white  part  of  the  wood,  reduces  the  interior  brown  or  reddish- 
colored  portion  into  chips,  which  he  then  boils  in  water  in  unglazed  earthen  vessels, 
till  all  the  soluble  matter  is  dissolved.  The  decoction  thus  obtained  is  evaporated 
first  by  artificial  heat,  and  afterwards  in  the  sun,  till  it  has  assumed  a  thick  consist- 
ence, when  it  is  spread  out  to  dry  upon  a  mat  or  cloth,  being,  while  yet  soft,  divided 
by  means  of  a  string  into  square  or  quadrangular  pieces.  The  account  subsequently 
given  by  Dr.  lloyle,  of  the  preparation  of  the  extract  in  Northern  India,  is  essentially 
the  same.  The  process,  as  he  observed  it,  was  completed  by  the  pouring  of  the 
extract  into  quadrangular  earthen  moulds.  Our  countryman,  the  Rev.  Howard 
Malcom,  states,  in  his  "  Travels  in  South-Eastern  Asia,"  that  catechu  is  largely  pre- 
pared from  the  wood  of  Acacia  Catechu  near  Prome,  in  Burmah.  Two  kinds,  he  ' 
observes,  are  prepared  from  the  same  tree ;  one  Mack,  which  is  preferred  in  China, 
and  the  other  red,  which  is  most  esteemed  in  Bengal.  It  is  said  that  the  unripe 
fruit  and  leaves  are  also  sometimes  submitted  to  decoction. 

The  name  catechu  \n  the  native  language  signifies  the  Juice  of  a  tree,  and  appears 
to  have  been  applied  to  astringent,  extracts  obtained  from  various  plants.  According 
to  the  U.  S.  Pharmacopoeia,  however,  the  term  is  properly  restricted  to  the  extract 
of  Acacia  Catechol ;  as  it  was  not  intended  to  recognize  all  the  astringent  products 
which  are  floating  in  Asiatic  commerce ;  and  those  from  other  sources  than  the 
Acacia,  though  they  may  occasionally  find  their  way  into  our  shops,  do  so  as  an  ex- 
ception to  the  general  rule.  A  minute  account  of  the  diversified  forms  and  exterior 
characters  which  officinal  catechu  presents  as  produced  in  different  localities,  would 
rather  tend  to  perplex  the  reader  than  to  serve  any  good  practical  purpose.  These 
characters  are,  moreover,  frequently  changing,  as  the  drug  is  procured  from  new 
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sources,  or  as  slight  variations  may  occur  in  the  mode  of  its  preparation.  Com- 
merce is  chiefly  supplied  with  catechu  from  Bahar,  Northern  India,  and  Nepaul 
through  Calcutta,  from  Canara  through  Bombay,  and  from  the  Burmese  dominions. 
We  derive  it  directly  from  Calcutta,  or  by  orders  from  London,  and  it  is  sold  in 
our  markets  without  reference  to  its  origin.  It  is  frecjuently  called  ciitch  by  the 
English  traders,  a  name  derived,  no  doubt,  from  the  Hindoostanee  word  ciitt* 

*  In  order  not  to  embarrass  the  text  unnecessarily,  we  have  thrown  together,  in  the  form  of  a 
note,  the  following  observations  upon  the  varieties  of  catechu;  those  being  first  considered  which 
are  probably  derived  from  Acacia  Catechu,  and,  therefore,  recognized  as  officinal  in  the  U.  S.  Phar- 
macopceia. 

1.   Officinal  Catechu.    U.  S. 

The  following,  so  far  as  we  have  been  able  to  distinguish  them,  are  the  varieties  of  officinal 
catechu  to  be  found  in  the  markets  of  Philadelphia. 

1.  Plano-eoncex  Catechu.  Cake  Catechu.  This  is  in  the  form  of  circular  cakes,  flat  on  one  side, 
convex  on  the  other,  and  usually  somewhat  rounded  at  the  edge,  as  if  the  soft  extract  had  been 
placed  in  saucers,  or  vessels  of  a  similar  shape,  to  harden.  As  found  in  the  retail  shops,  it  is  gen- 
erally in  fragments,  most  of  which,  however,  exhibit  some  evidences  of  the  original  form.  The 
cakes  are  of  various  sizes,  from  two  or  three  to  six  inches  or  more  in  diameter,  and  weighing  from 
a  few  ounces  to  nearly  two  pounds.  Their  exterior  is  usunlly  smooth  and  dark  brown  ;  but  we  have 
seen  a  specimen  in  which  the  flat  surface  exhibited  impressions  as  if  produced  by  coarse  matting. 
The  color  internally  is  always  brown,  sometimes  of  a  light  yellowish  brown  or  chocolate  color, 
but  more  frequently  dark  reddish  brown,  and  sometimes  almost  black.  The  cakes  are  almost  always 
more  or  less  cellular  in  their  interior :  but  in  this  respect  great  diversity  exists.  Sometimes  they 
are  very  porous,  so  as  almost  to  present  a  sjwngy  appearance,  sometimes  compact  and  nearly  uniform  ; 
and  this  difference  may  be  observed  even  in  the  s.ame  piece.  The  fracture  is  sometimes  rough  and 
dull,  but  in  the  more  compact  parts  is  usually  smooth  and  somewhat  shining ;  and  occasionally  a 
piece  split  in  one  direction  will  exhibit  a  spongy  fracture,  while  in  another  it  will  be  shining  and 
resinous,  indicating  the  consolidation  of  the  extract  in  layers.  This  variety  of  catechu  is  often  of 
good  quality.  It  is  common  at  present  in  our  market,  but  we  have  been  unable  to  trace  its  origin 
accurately.  There  can  be  little  doubt,  from  its  internal  character,  that  it  comes  from  the  East 
Indies,  and  is  the  product  of  ^.  Catechu  :  but  no  accounts  that  we  have  seen  of  the  preparation 
of  the  drug,  in  particular  geographical  sites,  indicate  this  particular  shape;  and  it  is  nut  impos- 
sible that  portions  of  it  may  be  formed  out  of  other  varieties  of  catechu  by  a  new  solution  and 
evaporation. 

2.  Pegu  Catechu.  This  is  the  product  derived  from  the  Burmese  dominions,  and  named  from  that 
section  of  the  country  whence  it  is  exported.  It  enters  commerce,  probably  in  general  through 
Calcutta,  in  large  masses,  sometimes  of  one  cwt.,  consisting  of  layers  of  flat  cakes,  each  wrapped 
in  leaves,  said  to  be  those  of  the  \auelea  Brunonis.  In  this  form,  however,  we  do  not  see  it  in  the 
shops ;  but  almost  always  in  angular,  irregular  fragments,  in  which  portions  of  two  layers  some- 
times cohere  with  leaves  between  them,  indicating  their  origin.  It  is  characterized  by  its  compact- 
ness, shining  fracture,  and  blackish  brown  or  dark  port-wine  color,  so  that  when  finely  broken  it 
bears  considerable  resemblance  to  kino.  This  is  an  excellent  variety  of  catechu,  and  is  not  unfre- 
quent  in  the  shops. 

3.  Catechu  in  Quadrangular  Cakes.  This  is  scarcely  ever  found  in  the  shops  in  its  complete  form, 
and  the  fragments  are  often  such  that  it  would  be  impossible  to  infer  from  them  the  original  shape 
of  the  cake.  This  is  usually  between  two  and  three  inches  in  length  and  breadth,  and  som.ewhat 
less  in  thickness,  of  a  rusty  brown  color  externally,  and  dark  brown  or  brownish  gray  within, 
with  a  somewhat  rough  and  dull  fracture,  but,  when  broken  across  the  layers  in  which  it  is  some- 
times disposed,  exhibiting  a  smoother  and  more  shining  surface.  Gnibourt  speaks  of  the  layers  as 
being  blackish  externally  and  grayish  within,  and  bearing  some  resemblance  to  the  bark  of  a  tree, 
a  resemblance,  however,  which  has  not  struck  us  in  the  specimens  which  have  fallen  under  our 
notice.  There  is  little  doubt  that  this  variety  comes  from  the  provinces  of  Bahar  and  Northern 
India,  where  the  preparation  of  the  drug  was  witnessed  by  Jlr.  Kerr  and  Dr.  Royle,  who  both  speak 
of  it  as  being  brought,  when  drying,  into  the  quadrangular  form.  It  has  been  called  Bengal  Catechu, 
because  exported  from  that  province. 

Pale  catechu,  so  far  as  the  term  is  not  applied  to  gambir,  may  be  considered  as  belonging  to  this 
variety.  A  specimen  with  this  name,  which  was  sent  from  India  to  the  great  London  exhibition, 
and  which  Dr.  G.  B.  Wood  had  an  opportunity  of  examining,  was  in  oblong  rectangular  pieces,  or 
fragments  of  such  pieces,  about  three  and  a  half  inches  long  by  an  inch  and  a  half  in  breadth,  of 
a  dirty  yellowish  color  within,  and  an  earthy  fracture,  quite  free  from  gloss,  and  bearing  a  much 
stronger  resemblance  to  gnmbir  than  to  ordinary  catechu. 

4.  Catechu  in  BalU.  We  have  seen  this  in  two  forms — one  consisting  of  globular  balls  about  as 
large  as  an  orange,  very  hard  and  heavy,  of  a  ferruginous  aspect  externally,  very  rough  when  broken, 
and  so  full  of  sand  as  to  be  gritty  under  the  teeth  ;  the  other  in  cakes,  originally,  in  all  probability, 
globular,  and  of  about  the  same  dimensions,  but  flattened  and  otherwise  pressed  out  of  shape  before 
being  perfectly  dried,  sometimes  adhering  two  together,  as  happens  with  the  lumps  of  Smyrna 
opium,  and  closely  resembling  in  external  and  internal  color,  and  in  the  character  of  their  fracture, 
the  quadrangular  variety  last  described.  The  former  kind  is  rare,  and  the  specimens  we  h^ve  seen 
had  been  twenty  years  in  the  shop,  and  had  very  much  the  appearance  of  a  factitious  product. 
The  latter  is  in  all  probability  the  kind  known  formerly  as  the  Bombay  catechu;  as  Dr.  Hamilton, 
and,  more  recently.  Major  Mackintosh,  in  describing  the  mode  of  preparing  catechu  on  the  Malabar 
coast,  of  which  Bombay  is  the  entrepot,  say  that,  while  the  extract  is  soft,  it  is  shaped  into  balls 
about  the  size  of  an  orange. 
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Properties.  Catechu,  as  it  comes  to  us,  is  in  masses  of  diiferent  shapes,  some 
ia  balls  more  or  less  flattened,  some  in  circular  cakes,  some  saucer-shaped,  others 

2,   Cafechua  not  recognized  in  the  U.  S.  Pharmacopoeia. 

1.  Catechu  Pallidum,  Br.  Gamhir.  Terra  Japonica.  Pale  Catechu.  An  astringent  extract  is 
abundantly  prepared  in  certain  parts  of  the  East  Indies,  under  the  name  of  gamhir  or  gamheer,  and 
imported  into  Europe  and  America  under  that  of  terra  Japonica.  The  plant  from  which  it  is  ob- 
tained, called  by  Mr.  Hunter,  who  first  minutely  described  it,  Nauclea  Gumbir,  but  by  Roxburgh, 
De  Candolle,  and  others,  Uncaria  Gambir,  is  a  climbing  shrub  of  the  natural  order  Ilubiaceae  of  .lus- 
sieu,  CinchonacesB  of  Lindley.  {B.  &  T.  139.)  It  is  a  native  of  Malacca,  Sumatra,  Cochin-China, 
and  other  parts  of  Eastern  Asia,  and  is  largely  cultivated  in  the  islands  of  Bintang,  Singapore, 
and  Prince  of  Wales.  The  gauibir  is  prepared  by  boiling  the  leaves  and  young  shoots  in  water, 
and  evaporating  the  decoction  either  by  artificial  or  solar  heat.  When  of  a  proper  consistence,  it 
is  spread  out  into  flat  cakes  in  moulds  or  otherwise,  and  then  cut  into  small  cubes,  which  are  dried 
in  the  sun.     Sometimes  these  cohere  into  a  mass  when  packed  before  being  quite  dry. 

Gambir  is  in  cubes,  with  sides  about  aa  inch  square,  is  light  and  porous,  so  that  it  floats  when 
thrown  in  water,  is  deep  yellowish,  or  reildish  brown  externally,  but  pale  yellowish  within,  presents 
a  dull  earthy  surface  when  broken,  is  inodorous,  and  has  a  strongly  astringent,  bitter,  and  subse- 
quently sweetish  taste.  It  softens  ami  swells  up  when  heated,  and  leaves  a  minute  proportion 
of  ashes  when  burnt.  It  is  partially  soluble  in  cold  water,  and  almost  wholly  so  in  boiling  water, 
which  deposits  a  portion  upon  cooling.  Duhamel,  Ecky,  and  Procter  dissolved  87'5  per  cent,  of  it 
in  cold  water  by  means  of  percolation.  {A.  J.  P.,  xvi.  166.)  Nees  von  Esenbeck  found  it  to  consist 
of  from  36  to  40  per  cent,  of  catechu-tannic  acid,  a  peculiar  principle  called  cutechitiu,  catechin,  or 
catechuicacid,  gum  or  gummy  extractive,  a  deposit  like  the  cinchonic  red,  and  2"5  per  cent,  of  lignin. 
Catechuic  acid,  when  perfectly  pure,  is  snow-white,  of  a  silky  appearance,  crystallizable  in  fine 
needles,  unalterable  if  dry  in  the  air,  fusible  by  heat,  very  slightly  soluble  in  cold  water  with  which 
it  softens  and  swells  up,  soluble  in  boiling  water  which  deposits  it  on  cooling,  and  soluble  also  in 
alcohcjl  and  ether.  It  very  slightly  reddens  litmus  paper,  and,  though  coloring  the  solution  of  chlo- 
ride of  iron  green,  and  producing  with  it  a  grayish  green  precipitate,  differs  from  tannic  acid  in  not 
affecting  a  solution  of  gelatin.  It  bears  considerable  analogy  to  gallic  acid  in  its  relations  to  the 
metallic  salts,  but  does  not,  according  to  Neubauer,  bear  the  same  relation  to  the  tannic  acid  of 
catechu  that  gallic  acid  does  to  that  of  galls.  On  the  contrary,  instead  of  resulting  from  the  oxida- 
tion of  tannic  acid,  it  is  by  heat  converted  into  a  substance  analogous  to  t.annin.  {A.  J.  P.,  xxviii. 
329  and  331;  from  Liebig'a  AnnaUn,  xcv'\.  'ilil.)  The  very  great  discordance  of  different  authors 
as  to  its  formula  seems  to  be  explained  by  some  recent  experiments  of  Etti  {Liehig's  Ann.,  186,  p. 
327),  who  shows  that  catechin,  CislIisOs,  readily  gives  at  100°  C.  (212°  F.),  or  even  when  kept  for 
some  time  over  sulphuric  acid,  an  anhydride,  C38II34O15.  and  at  160°  C.  (320°  F.)  a  second  anhy- 
dride, C38H32OU,  which,  mixed  in  varying  proportions,  explain  the  varying  results.  Gautier 
{Jonrn.  de  Pharm.  et  de  Ghiin.,  187S,  p.  36S)  assigns  to  cateohin  the  formula  CaiHisOs. 

Several  varieties  of  gambir  are  described.  Sometimes  it  is  in  oblong  instead  of  cubical  pieces, 
without  differing  in  other  respects  from  the  ordinary  kind;  sometimes  in  small  circular  cakes,  or 
short  cylindrical  pieces,  heavier  than  water,  of  a  pale  reddish  yellow  color,  moderately  astringent, 
gritty  under  the  teeth,  and  quite  impure;  sometimes  in  very  small  cubes,  distinguishable  by  the 
black  color  they  afford  with  tincture  of  iodine,  indicating  tlie  admixture  of  sago,  or  other  amyla- 
ceous matter;  and,  finally,  in  circular  cakes  of  the  size  of  a  small  lozenge  flat  on  one  side,  and 
somewhat  convex  on  the  other,  of  a  pale  pinkish  yellowish  white  color,  and  a  chalky  feel.  This 
is  most  highly  esteemed  by  the  natives  in  India.  (Pereira.)  None  of  these  varieties  occur  to  any 
extent  in  our  commerce. 

Gambir  was  probably  the  substance  first  brought  from  the  East  under  the  name  of  terra  Japonica. 
It  is  largely  consumed  in  the  East  by  the  betel-chewers.  Great  quantities  are  imported  into  Eu- 
rope, where  it  is  used  for  tanziing,  calico-printing,  dyeing,  etc.  In  this  country  it  is  also  largely 
consumed  by  the  calico-printer.  It  is  a  strong  astringent,  and  applicable  to  the  same  purposes  as 
the  ofiicinal  catechu. 

2.  Areca  Catechu.  This  is  obtained  from  the  areca  nut,  or  betel  nut,  which  is  the  seed  of  Areca 
Catechu,  a.  palm  cultivated  in  all  parts  of  India.  (See  Part  II.)  It  is  prepared  by  boiling  the 
nuts  in  water,  and  evaporating  the  decoction.  There  are  two  varieties ;  one  of  a  black  color,  very 
astringent,  mixed  with  paddy  husks  and  other  impurities,  and  obtained  by  evaporating  the  first 
decoction;  the  other,  yellowish  brown,  of  an  earthy  fracture,  and  pure,  resulting  from  the  evapora- 
tion of  a  decoction  of  the  nuts  which  had  been  submitted  to  the  previous  boiling.  The  first  is 
called  kassu,  the  other  court/.  (Heyne,  Tracts,  etc.,  on  I{idia.)  They  are  prepared  in  Mysore,  and 
Ainslie  states  that  both  varieties  are  sold  in  the  bazaars  of  Lower  India,  and  used  for  the  same  pur- 
pose as  the  officinal  catechu  by  the  native  and  European  practitioners.  They  are  also  much  used 
for  chewing  by  the  natives.  But  they  are  seldom  exported,  and  it  is  uncertain  whether  they  find 
their  way  into  European  or  American  cojnmerce.  Pereira  thought  he  had  identified  the  kassu  with 
a  variety  of  catechu  derived  from  Ceylon,  where  he  had  been  informed  that  an  extract  of  the  areca 
nut  is  prepared.  It  was  in  circular  flat  cakes,  from  two  to  three  inches  in  diameter,  scarcely  an 
inch  thick,  covered  on  one  side  with  paddy  husks,  and  internally  blackish  brown  and  shining,  liko 
Pegu  catechu. 

Guibourt  and  Pereira  describe  other  varieties,  which  we  have  not  met  with,  and  which  are  prob- 
ably rare.  One  of  these  is  the  5'i'o?ra  ca<ecA((,  in  conical  massesshapcd  like  a  betel  nut,  and  weighing 
about  a  pound  and  a  half.  Its  fracture  is  shining  and  liver-colored,  like  that  of  hepatic  aloes;  in 
other  respects  it  resembles  Pegu  catechu.  Another  is  the  black  mucilaginous  catechu  of  Guibourt, 
in  parallelopipeds,  an  inch  and  a  half  in  length  by  an  inch  in  breadth.  Internally  it  is  black  and 
shining,  and  its  taste  is  mucilaginous  and  feebly  astringent.  A  third  is  the  dull  reddish  catechu 
of  Guibourt,  in  somewhat  flattened  balls,  weighing  three  or  four  ounces,  of  a  dull  reddish,  wavy, 
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cubical  or  oblong,  or  quite  irregular,  and  of  every  grade  in  size,  from  small  angular 
pieces,  which  are  evidently  fragments  of  the  original  cakes,  to  lumps  which  weigh 
one  or  two  pounds.  The  color  is  externally  of  a  rusty  brown  more  or  less  dark, 
internally  varying  from  a  pale  reddish  or  yellowish  brown  to  a  dark  liver  color.  In 
some  specimens  it  is  almost  black,  in  others  somewhat  like  the  color  of  port  wine, 
and  in  others  again,  though  rarely,  dull  red  like  annotta.  The  extract  has  been  dis- 
tinguished into  thep«/<2  and  dark  varieties ;  but  there  does  not  appear  to  be  sufficient 
ground  for  retaining  this  distinction,  at  least  in  relation  to  the  proper  catechu  obtained 
from  the  wood  of  ^-1.  Catechu.  Catechu  is  inodorous,  with  an  astringent  and  bitter 
taste,  followed  by  a  sense  of  sweetness.  It  is  brittle,  and  breaks  with  a  fracture  which 
is  rough  in  some  specimens,  in  others  uniform,  resinous,  and  shining.  That  which 
is  preferred  in  our  market  is  of  a  dark  color,  easily  broken  into  small  angular  frag- 
ments, with  a  smooth  glossy  surface,  bearing  some  resemblance  to  kino.  Catechu  is 
oflen  mixed  with  sand,  sticks,  and  other  impurities.  From  200  parts  of  Bombay 
catechu.  Sir  H.  Davy  obtained  109  parts  of  tannic  acid,  68  of  extractive,  13  of  mu- 
cilage, and  10  of  insoluble  residue.  The  same  quantity  of  Bengal  catechu  yielded  97 
of  tannic  acid.  73  of  extractive,  16  of  mucilage,  and  14  of  insoluble  residue.  Other 
experimenters  have  obtained  results  somewhat  different.  The  proportion  of  tannic 
acid,  which  may  be  considered  the  efficient  principle,  varies  from  about  30  to  55  per 
cent,  in  the  different  varieties  of  the  drug.  The  portion  designated  by  Davy  as  ex- 
tractive is  said  to  contain,  if  it  does  not  chiefly  consist  of,  a  principle  discovered  by 
Buchner,  and  now  called  catechin,  catechmn.  or  cateehuic  acid,  Cj^Hj^Og.  (See  pre- 
ceding page.)  To  prepare  pure  catechin,  Etti  (loc.  cit.)  proceeds  as  follows.  Catechu 
is  dissolved  in  eight  times  its  weight  of  boiling  water,  and  the  liquid,  after  being 
strained  through  a  cloth,  is  left  for  some  days  until  the  insoluble  catechin  has  sub- 
sided. The  crude  catechin  is  collected  in  a  linen  cloth  and  submitted  to  the  action 
of  a  screw-press,  then  dissolved  in  a  sufficient  amount  of  dilute  alcohol,  and  the 
filtered  solution  is  shaken  up  with  ether  as  long  as  any  catechin  is  thereby  dissolved  ; 
and  after  the  ether  has  been  removed  by  distillation  the  residue  is  taken  up  witli 
distilled  water,  and  the  solution  is  left  for  a  few  days,  when  the  catechin  crystallizes 
out  in  an  almost  colorless  state.  After  pressure  in  a  cloth  it  is  again  dissolved  in 
boiling  water,  when  a  yellowish  white  body  remains  behind,  which  appears  to  be 
quercelin.  The  deep  red  liquid  remaining  behind  after  the  catechin  has  been  dis- 
solved out  with  ether  contains  catechin  red.  The  tannic  acid  is  of  the  variety  which 
precipitates  iron  of  a  greenish  black  color,  and  differs  from  most  of  the  other  varieties 
in  not  yielding  grape-sugar  when  digested  with  dilute  sulphuric  acid.  It  is  not,  there- 
fore, a  glucoside.  It  precipitates  gelatin,  but  not  tartar  emetic  (Kane),  and  is  not, 
like  the  tannic  acid  of  galls,  converted  into  gallic  acid  by  exposure  to  the  air.  It  may 
be  distinguished  by  the  name  of  catechu-tannic  acid.  Catechu  is  almost  wholly 
soluble  in  a  large  quantity  of  water,  to  which  it  imparts  a  brown  color.  The  ex- 
tractive or  cateehuic  acid  is  much  less  soluble  than  the  astringent  principle,  which 
may  be  almost  entirely  separated  from  it  by  the  frequent  application  of  small  quan- 
tities of  cold  water.  Boiling  water  dissolves  it  much  more  readily  than  cold,  and 
deposits  it  of  a  reddish  brown  color  upon  cooling.  Both  principles  are  readily  dis- 
solved by  alcohol  or  proof  spirit,  and  also  by  ether.  For  the  important  reactions  of 
catechu,  see  Acidum  Tannicum. 

M.  de  Meyer  affirms  that  the  best  method  of  detecting  adulteration  of  catechu  is 
to  treat  the  suspected  drug  with  ether.  Catechu  of  good  quality,  after  repeated  treat- 
ment with  ether,  loses  53  per  cent,  of  its  weight,  and  the  dried  residue  weighs  only 
47  per  cent,  of  the  catechu  employed.  If  this  be  exceeded,  the  drug  must  be  pro- 
portionately impure.  (Journ.  de  Pharm.,  Juin,  1870,  p.  479.)  A.  Jossart  (Jonrn. 
Pharm.  d'Anvcrs,  1881,  p.  41)  examined  a  catechu  which  was  adulterated  with 
60  to  G5  per  cent,  of  ferrous  carbonate. 

Medical  Properties  and  XTses.     Catechu  is  a  powerful  astringent.     The  dark- 

and  often  marbled  fracture.  Many  years  since  an  extract  like  this  was  brought  to  Philadelphia 
•upon  speculation  by  a  merchant  from  Calcutta,  but  it  is  not  now  in  the  market.  Lastly,  there  is  a 
pale  or  trh  iiish  catechu,  in  small  roundish  or  oval  lumps,  with  an  irregular  surface,  dark  or  blackish 
brown  externally,  very  pale  and  dull  internally,  and  of  a  bitter,  astringent,  and  sweetish  taste, 
with  a  smoky  flaror.     It  is  unknown  in  commerce. 
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colored  is  somewhat  more  powerful  than  the  light,  and  is  therefore  usually  preferred  ; 
but  the  light,  being  rather  sweeter,  is  chosen  by  the  Malays,  Hindoos,  and  other 
East  Indians,  who  consume  vast  quantities  of  this  extract  by  chewing  it,  mixed 
with  aromatics  and  a  small  proportion  of  lime,  and  wrapped  in  the  leaf  of  the  Fiper 
Betel.  Catechu  may  be  advantageously  used  in  most  cases  where  astringents  are 
indicated.  The  complaints  to  which  it  is  best  adapted  are  diarrhoea  dependent  on 
debility  or  relaxation  of  the  intestinal  mucous  membrane,  and  passive  hemorrhages, 
particularly  that  from  the  uterus.  A  small  piece  held  in  the  mouth  and  allowed 
slowly  to  dissolve,  is  an  excellent  remedy  in  relaxation  of  the  uvula,  and  the  irri- 
tation of  the  fauces  and  troublesome  cough  which  depend  upon  it.  Applied  to 
spongy  gums,  in  the  state  of  powder,  it  sometimes  proves  useful ;  and  it  has  been 
recommended  as  a  dentifrice  in  combination  with  powdered  charcoal,  Peruvian  bark, 
myrrh,  etc.  Sprinkled  upon  the  surface  of  indolent  ulcers,  it  is  occasionally  bene- 
ficial, and  is  much  used  in  India  for  the  same  purpose,  in  the  form  of  an  ointment. 
An  infusion  of  catechu  may  be  used  as  an  injection  in  obstinate  gonorrhoea,  gleet, 
and  leucorrhoea,  and  we  have  found  it  highly  beneficial,  when  thrown  up  the  nos- 
trils, in  arresting  epistaxis.  The  dose  is  from  ten  grains  to  half  a  drachm  (065- 
1*95  Grm.),  which  should  be  frequently  repeated,  and  is  best  given  with  sugar,  gum 
arable,  and  water.* 

Off.  Prep.  Tinctura  Catechu  Composita,  U.  S. 

Off.  Prep,  of  Pale  Catechu  {Gambir).  Infusum  Catechu,  Br.;  Pulvis  Catechu 
Compositus,  Br.;  Tinctura  Catechu,  Br.;  Trochisci  Catechu,  Br. 

CAULOPHYLLUM.  U.  S.     Caulophyllum.     IBlue  Cohosh.] 

(CAU-LO-PHYL'LUM.) 

"  The  rhizome  and  rootlets  of  Caulophyllum  thalictroides.  Michaux.  (iVa^.  Ord. 
Berberidacese.)"  U.  S. 

Pappoose  Root,  Squaw  Root,  Blueberry  Root. 

Gen.  Ch.  Sepals  6,  with  three  small  bractlets  at  the  base,  ovate-oblong.  Petals 
6,  thick  and  gland-like,  somewhat  kidney-shaped  or  hooded  bodieSj  with  short 
claws  much  smaller  than  the  sepals,  one  at  the  base  of  each  of  them.  Stamens 
6 :  anthers  oblong.  Pistil  gibbous,  style  short.  Stigma  minute  and  unilateral. 
Ovary  bursting  soon  after  flowering  by  the  pressure  of  the  two  erect,  enlarging  seeds 
and  withering  away.  The  spherical  seeds  naked  on  their  thick  seed-stalks,  looking 
like  drupes;  the  fleshy  integument  turning  blue;  albumen  of  the  texture  of  horn. 
(^Grays  Manual.^ 

Caulophyllum  thalictroides.  Michaux.  Leontice  thalictroides.  Linn.  This  is 
an  indigenous,  perennial,  herbaceous  plant,  with  matted,  knotty  rhizomes,  from 
which  rises  a  single  smooth  stem,  about  two  feet  high,  naked  till  near  the  summit, 
where  it  sends  out  a  large  triternately  compound  leaf,  and  ending  in  a  small  raceme 
or  panicle  of  greenish  yellow  flowers,  at  the  base  of  which  is  often  a  smaller  biter- 
nate  leaf  The  whole  plant  when  young,  as  well  as  the  seeds,  which  are  about  as 
large  as  peas,  is  glaucous.  It  is  the  only  known  species  of  the  genus.  It  is  found 
in  most  parts  of  the  United  States,  growing  in  moist  rich  woods. 

Properties.  The  root  stock  is  the  only  part  used.  It  has  a  sweetish,  pungent 
taste,  and  yields  its  virtues  to  water  and  alcohol.  It  is  officinally  described  as  fol- 
lows. "Rhizome  about  four  inches  (10  cm.)  long,  and  about  one-fourth  to  two- 
fifths  of  an  inch  (6  to  10  mm.)  thick,  bent;  on  the  upper  side  with  broad,  concave 
stem-scars  and  short,  knotty  branches ;  externally  gray  brown,  internally  whitish, 
tough  and  woody.  Rootlets  numerous,  matted,  about  four  inches  (10  cm.)  long, 
and  one  twenty-fifth  of  an  inch  (1  mm.)  thick,  rather  tough;  nearly  inodorous; 
taste  sweetish,  slightly  bitter,  and  somewhat  acrid."  U.  S. 

Caulophyllum  was  examined  by  Mayer,  who  found  it  to  contain  saponin.  (.4.  J.  P., 

*  Fluid  Extract  of  Catechu.  Prof.  Procter  suggested  the  following  formula  for  a  fuid  ex- 
tract of  catechu  based  on  the  solvent  power  of  glycerin  over  this  extract.  Eight  <)-oj/oi(»ice«  of  pure 
cateehu,  in  moderately  coarse  powder,  are  mixed  in  a  mortar  with  fotir  fluidounces  of  glycerin  so 
as  to  form  a  paste,  to  which  enough  diluted  alcohol  is  added  to  make  a  pint.  The  liquid  is  poured 
into  a  bottle,  shaken  occasionally  for  twenty-four  hours,  and  then  strained  through  muslin.  Each 
fluidrachm  of  the  fluid  extract  represents  thirty  grains  of  catechu.  {Proc.  A.  P.  A.,  1863,  p.  241.) 
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]  863,  p.  99.)  A.  E.  Ebert  subsequently  made  an  investigation  of  its  constituents, 
and  found  albumen,  gum,  stareb,  phospboric  acid,  extractive,  two  resins,  coloring 
matter,  and  a  body  analogous  to  saponin.  The  caulophyllin  of  the  eclectics  is  made 
in  the  usual  way,  by  pouring  a  concentrated  alcoholic  tincture  into  water  and  col- 
lecting, washing,  and  drying  the  resinous  precipitate. 

Medical  Properties.  We  have  no  positive  evidence  of  the  possession  by  this 
drug  of  anv  medical  properties  entitling  it  to  entrance  into  the  Pharmacopoeia,  It  is 
deemed  especially  emmenagogue,  and  is  thought  also  to  act  like  ergot  in  promoting 
the  contractions  of  the  uterus,  for  which  purpose  it  is  much  employed  by  the  "  eclec- 
tic'' practitioners,  who  consider  it  also  possessed  of  diaphoretic  and  various  other 
remedial  properties.  It  is  given  in  decoction,  infusion,  or  tincture,  the  first  two 
being  made  in  the  proportion  of  an  ounce  to  a  pint  of  water,  the  last  of  four  ounces 
to  a  pint  of  spirit.  The  dose  of  the  decoction  or  infusion  is  one  or  two  fluidounces, 
of  the  tincture  one  or  two  fluidrachms. 

CERA  ALBA.    U.  S.,  Br.   White  Wax. 

(CE'RA  AL'BA.) 

"Yellow  wax  bleached.'  US  Bleached  by  exposure  to  moisture,  air.  and 
light.'  Br. 

Cire  blanche,  Fr./  Weisses  Wachs,  G.;  Cera  bianca,  ft ,    Cere  blanca,  Sp. 

CERA  FLAVA.   U.S.,£r.   YeUow  Wax. 

(CE'R.\  FLA'V.\.) 

"  A  peculiar,  concrete  substance,  prepared  by  Apis  mellifica.  Linne.  (  Ckus,  In- 
secta  ^  Oirfer,  Hymenoptera.)"  IT.  S.  "  The  prepared  honeycomb  of  the  Hive  Bee, 
Apis  mellifica."  Br. 

Cera  Citrina:  Beeswax:  Cire  jaune,  Fr.;  Gelbes  Wachs,  (7.;  Cera  gialla, //.;  Cera  amarilla,  ^. 

Wax  is  a  product  of  the  common  bee.  Apis  mellijica  of  naturalists,  which  con- 
structs with  it  the  cells  of  the  comb  in  which  the  honey  and  larvas  are  deposited. 
It  was  at  one  time  doubted  whether  the  insect  elaborated  the  wax  by  its  own  organs, 
or  merely  gathered  it  from  vegetables.  The  question  was  set  at  rest  by  Huber,  who 
fed  a  swarm  of  bees  exclusively  on  honey  and  water,  and  found  that  they  formed  a 
comb  consisting  of  wax.  This,  therefore,  is  a  proper  secretion  of  the  insect.  It  is 
produced  in  the»  form  of  scales  under  the  rings  of  the  belly.  But  wax  also  exists  in 
plants,  bearing  in  this,  as  in  other  respects,  a  clo.«e  analogy  to  the  fixed  oils.  It  is, 
however,  the  product  of  the  bee  only  that  is  recognized  by  the  Pharmacopoeias.*  This 
is  directed  in  two  forms:  1,  that  of  j/elloic  icax  procured  immediately  from  the  comb ; 

*  China  wax,  called  pe-la  by  the  Chinese,  resembles  spermaceti  in  whiteness  and  crystalline  ap- 
pearance, but  is  distinguished  by  greater  hardness  and  friability,  and  a  somewhat  fibrous  fracture. 
It  melts  at  about  8.3°  C.  (1S1°  F.),  is  very  slightly  soluble  in  alcohol  or  ether,  is  insoluble  ip  cold 
oil  of  turpentine  and  rectified  petroleum,  but  is  dissolved  by  these  fluids  witli  the  aid  of  heat. 
These  solubilities  distinguish  it  from  spermaceti.  {P.  J.  Tr.,  xiv.  9./  It  was  formerly  supposed  to 
be  of  vegetable  origin ;  but  has  been  ascertained  to  be  the  product  of  an  insect  belonging  to  the 
genus  Coccus,  which  fixes  itself  to  the  branches  of  a  certain  tree,  and,  investing  them  closely,  be- 
comes imbedded  in  a  waxy  material,  which  is  scraped  off  with  the  insects,  and  constitutes  the 
crude  wax.  It  is  purified  hj  melting  and  straining.  (Hanbnry,  P.  J.  Tr.,  xii.  476.)  The  tree  from 
which  the  wax  is  obtained  has  been  ascertained  to  be  the  Fraxinut  Chinen»ia  of  Koxburgh.  (Ibid., 
Sept.  1,  1859,  p.  176.) 

Mr.  T.  T.  Cooper,  in  his  "Travels  of  a  Pioneer"  in  China,  gives  some  interesting  statements  as 
to  the  production  of  this  wax,  which  are  the  result  of  his  own  personal  observations.  It  is  chiefly 
the  province  of  S'zchnan  which  is  the  seat  of  this  industry  :  the  cultivation  of  the  China  wax 
being  a  source  of  great  wealth  to  this  province,  second  only  in  importance  to  the  silk  culture.  The 
"wax  trees"  are  all  cut  down  at  the  height  of  8  feet,  leaving  no  branches,  the  trunks  being  about 
as  thick  as  a  man's  thigh,  and  sending  forth  shoots  in  the  spring.  The  insects  are  cultivated  in 
a  different  province,  that  of  Yunnan,  whence  vast  quantities  of  the  eggs  are  sent  annually  to 
S'zchuan,  where  they  are  received  in  little  balls  of  the  sizeof  a  pea.  These  are  suspended,  enclosed 
in  young  leaves,  to  the  shoots  of  the  tree  in  March.  In  about  two  months  the  larvte  appear,  and 
feeding  on  the  leaves  soon  attain  the  size  of  small  butterflies,  which  spread  themselves  in  immense 
numbers  over  the  branches,  which  are  whitened  by  them,  so  as  to  seem  covered  with  feathery 
snow.  The  grub,  as  it  advances  to  the  chrysalis  form,  buries  itself  in  a  white  secretion  by  wh^ch 
all  the  branches  are  coated  an  inch  in  thickness.  These  are  then  cut  off  near  the  stem  and  divided 
into  small  pieces,  which  are  tied  in  bundles,  and  put  into  large  caldrons,  where  they  are  boiled  in 
water  till  all  the  wax  melts  and  rises  to  the  surface.  It  is  then  skimmed  off  and  run  into  moulds 
where  it  hardens.  In  the  form  thus  produced,  it  is  spread  over  the  Empire  where  it  is  used  for 
candles  and  as  medicine,  (P,  /.  Tr.,  1872,  p.  569.) 
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and,  2,  that  of  white  wax  prepared  by  bleaching  the  former.    We  shall  consider  these 
separately,  and  afterwards  j;ive  an  account  of  vegetable  wax. 

1.  Cera  Flava,  or  Yellow  Wax.  This  is  obtained  by  slicing  the  comb  taken 
from  the  hive,  draining  and  afterwards  expressing  the  honey,  and  melting  the  resi- 
due in  boiling  water,  which  is  kept  hot  for  some  time  in  order  to  allow  the  impuri- 
ties to  separate,  and  either  subside  or  be  dissolved  by  the  water.  When  the  li((uid 
cools  the  wax  concretes,  and,  having  been  removed  and  again  melted  in  boiling  water, 
is  strained  and  poured  into  pans  or  other  suitable  vessels.  It  is  usually  brought  to 
market  in  round  flat  cakes  of  considerable  thickness.  The  druggists  of  Philadelphia 
are  supplied  chiefly  from  the  Western  States  and  North  Carolina,  especially  the  lat- 
ter, and  from  Cuba.     Some  of  inferior  quality  is  imported  from  Africa. 

Properties.  Yellow  wax  is  "  a  yellowish  or  brownish  yellow  solid,  having  an 
agreeable,  honey-like  odor,  and  a  faint,  balsamic  taste.  It  is  brittle  when  cold,  but 
becomes  plastic  by  the  heat  of  the  hand.  It  melts  at  63^-64°  C.  (145--4°-147-2°  F.), 
and  congeals  with  a  smooth  and  level  surface.  Sp.  gr.  0-955  to  0967.  It  is  insol- 
uble in  water,  but  soluble  in  35  parts  of  ether  and  in  11  parts  of  chloroform  ;  also 
soluble  in  oil  of  turpentine,  and  in  fixed  or  volatile  oils.  Cold  alcohol  dissolves  it 
only  partially,  but  it  is  almost  completely  soluble  in  boiling  alcohol.  If  1  Gm.  of 
Wax  be  boiled,  for  half  an  hour,  with  40  Gm.  of  solution  of  soda  (sp.  gr.  I'lSO),  the 
volume  being  preserved  by  the  occasional  addition  of  water,  the  Wax  should  sepa- 
rate, on  cooling,  without  rendering  the  liquid  opaque,  and  no  precipitate  should  be 
produced  in  the  filtered  liquid  by  hydrochloric  acid  (abs.  of  fats  or  fatty  acids,  Japan 
wax,  resin)  ,  nor  should  the  same  reagent  produce  a  precipitate  in  water  which  has 
been  boiled  with  a  portion  of  the  Wax  (abs.  of  soap).  If  5  Gm.  of  Wax  be  heated 
in  a  flask,  for  fifteen  minutes,  with  25  Gra.  of  sulphuric  acid  to  160°  C.  (320°  F.), 
and  the  mixture  diluted  with  water,  no  solid,  wax-like  body  should  separate  (abs. 
of  paraffin)."  [/.  S. 

Various  adulterations  have  been  practised,  most  of  which  may  bo  readily  detected. 
Meal,  earth,  and  other  insoluble  substances  are  at  the  same  time  discovered  and 
separated  by  melting  and  straining  the  wax.  When  the  fracture  is  smooth  and 
shining  instead  of  being  granular,  the  presence  of  resin  may  be  suspected.  This  is 
dissolved  by  cold  alcohol,  while  the  wax  is  left  untouched.  Yellow  wax  is  frequently 
adulterated  with  a  mixture  of  paraffin  and  rosin;  such  wax  is  usually  translucent  on 
the  edges.  Dr.  A.  W.  Miller  has  observed  that  when  a  large  quantity  of  paraffin  is 
present  the  upper  surface  of  the  cake  is  concave,  whilst  pure  yellow  wax  presents 
either  a  plane  or  slightly  convex  surface.  For  other  adulterating  substances  used, 
and  the  modes  of  detecting  them,  see  the  remarks  which  follow  on  white  wax. 

Yellow  wax  is  used  chiefly  as  an  ingredient  of  plasters  and  cerates. 

2.  Cera  Alba,  Bleached  Ydlow  ^Vax^ov  White  Wax.  The  color  of  yellow  wax 
is  difecharged  by  exposing  it,  with  an  extended  surface,  to  the  combined  influence  of 
air,  light,  and  moisture.  The  process  of  bleaching  is  carried  on  to  a  considerable 
extent  in  this  country.  Tlie  wax,  previously  melted,  is  made  to  fall  in  streams  upon 
a  revolving  cylinder,  kept  constantly  wet,  upon  which  it  concretes,  forming  thin 
riband-like  layers.  These,  having  been  removed,  are  spread  upon  linen  cloths 
stretched  on  frames,  and  exposed  to  the  air  and  light,  care  being  taken  to  water 
and  occasionally  turn  them.  In  a  few  days  they  are  partially  bleached ;  but,  to  de- 
prive the  wax  completely  of  color,  it  is  necessary  to  repeat  the  whole  process  once, 
if  not  oftener.  When  sufficiently  white,  it  is  melted  and  cast  into  small  circular 
cakes.  The  color  may  also  be  discharged  by  chlorine ;  but  the  wax  is  said  to  be 
somewhat  altered.*     White  wax  sometimes  contains  one  or  more  free  fatty  acids, 

*  The  following  process  for  purifying  wax  by  steam  has  been  patented  by  M.  Cassgrand,  in 
France,  and  is  said  to  have  been  eniplo3'ed  advantageously.  Wax  melted  by  steam  is  passed  along 
with  the  steam  through  a  coiled  tube  or  worm,  is  received  into  a  double  bottom  heated  by  steam, 
where  it  is  washed  with  water,  and  is  then  raised  by  a  pump  into  another  pan,  also  heated  by  steam, 
where  it  is  again  washed  with  water;  and  the  whole  operation  is  repeated  three  or  four  times;  the 
wax  being  allowed  to  rest  for  about  four  or  five  minutes  in  the  upper  pan  after  each  operation,  and, 
after  the  last  one,  an  hour  or  two  for  the  subsidence  of  impurities.  The  wax  is  then  granulated  by 
means  of  cold  water,  allowed  to  dry  for  two  or  three  days,  and  then  exposed  to  light  and  air.  The 
whole  process  is  completed  in  a  few  days.   (See  A.J.  P.,  xxvi.  b2b.) 
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consequent  probably  upon  the  employment  of  alkalies  in  bleaching  it,  which  render 
it  an  unfit  ingredient  in  the  unctuous  preparations  of  certain  salts.  Of  these  acids 
it  may  be  deprived  by  means  of  alcohol. 

Perfectly  pure  wax  is  white,  shining,  diaphanous  in  thin  layers,  inodorous,  insipid, 
harder  and  less  unctuous  to  the  touch  than  the  yellow,  soil  and  ductile  at  35°  C. 
(95°  F.),  andfusible  at  65°  C.  (149°  F.).  retaining  its  fluidity  at  a  lower  temperature. 
According  to  Saussure,  its  sp.  gr.  in  the  solid  state  is  0966.  The  U.  S.  Pharmacopoeia 
describes  it  as  '*  a  yellowish  white  solid,  generally  in  form  of  circular  cakes,  about 
four  inches  (10  cm.)  in  diameter,  somewhat  translucent  in  thin  layers,  having  a 
slightly  rancid  odor  and  an  insipid  taste.  It  melts  at  about  65°  C.  (149°  F.).  Sp. 
gr.  0-965-0-975.  In  other  respects  it  has  the  characteristics  and  answers  to  the 
tests  mentioned  under  Yellow  Was  (see  Cera  Flava)."  U.  S.  By  a  great  heat  it 
is  partly  volatilized,  partly  decomposed ;  and,  when  flame  is  applied  to  its  vapor,  it 
takes  fire  and  burns  with  a  clear  bright  light.  It  is  insoluble  in  water,  and  in  cold 
alcohol  or  ether,  but  is  slightly  soluble  in  boiling  alcohol  and  ether,  which  deposit 
it  in  a  great  measure  upon  cooling.  The  volatile  and  fixed  oils  dissolve  it  with 
facility,  resin  readily  unites  with  it  by  fusion,  and  soaps  are  formed  by  the  action  of 
soda  and  potassa  in  solution.  It  is  not  afiiected  by  the  acids  at  ordinary  temperatures, 
but  is  converted  into  a  black  mass  when  boiled  with  concentrated  sulphuric  acid. 
Bleached  wax  contains,  according  to  Lewy's  analysis,  80'2  per  cent,  of  carbon,  13-4  of 
hydrogen,  and  6-4  of  oxygen.  It  is  a  mixture  of  three  different  substances,  which  may 
be  separated  from  one  another  by  alcohol,  viz. :  1,  myricin,  insoluble  in  boiling  alco- 
hol, and  consisting  chiefly  of  myricyl  palmitate.  C'jgH3j(C3„Hgj02), — that  is,  a  com- 
pound oi  palmitic  acid,  CjgHjjO.OH,  and  myricyl  alcohol,  Cj^EIgjOH  ;  2,  cerotic 
acid,  Cj-H^Oj  (formerly  called  ctrin  when  obtained  only  in  an  impure  state),  which 
is  dissolved  by  boiling  alcohol,  but  crystallizes  out  on  cooling ;  3,  cerolein,  which 
remains  dissolved  in  the  cold  alcoholic  liquid.  This  latter  is  probably  a  mixture 
of  fatty  acids,  as  indicated  by  its  acid  reaction.  It  has  not  been  investigated  fully, 
however. 

Wax  has  been  variously  adulterated.  White  lead  sinks  to  the  bottom  of  the 
vessel  when  the  wax  is  melted.  Starch,  meal,  and  other  insoluble  substances  re- 
main behind  when  the  wux  is  dissolved  in  oil  of  turpentine  or  benzin ;  and  the 
starch  is  known  by  producing  a  blue  color  with  iodine  added  to  water  in  which  the 
wax  has  been  boiled.  Water,  which  is  said  to  be  sometimes  fraudulently  incor- 
porated with  it,  by  agitation  when  partially  melted,  is  driven  oflf  by  heat.  Fatty 
substances  render  lime-water  turbid,  when  agitated  with  it  and  allowed  to  stand.  For 
the  detection  of  stearin  and  stearic  acid,  M.  Lebel  dissolves  the  suspected  wax  in 
two  parts  of  oil,  beats  the  cerate  thus  formed  with  its  weight  of  pure  water,  and 
then  adds  a  few  drops  of  solution  of  subacetate  of  lead.  If  stearin  is  present,  there 
is  an  immediate  decomposition,  and  the  mixture  acquires  an  extraordinary  solidity 
from  the  formation  of  stearate  of  lead.  (Journ.  de  Pharm.,  3e  ser.,  xv.  302.)  Vogcl 
proposes  chloroform  as  a  means  of  detecting  the  adulteration  with  fatty  matters. 
That  liquid  dissolves  only  25  per  cent,  of  wax,  but  stearin  and  stearic  acid  com- 
pletely. If,  therefore,  wax,  treated  with  6  or  8  parts  of  chloroform,  loses  more  than 
one-quarter  of  its  weight,  it  may  be  considered  as  impure.  (Ibid.,  xvii.  374.)  Over- 
beck  detects  stearic  acid  by  the  abundant  eff'ervescence  produced  from  the  escape  of 
carbonic  acid,  when  a  small  portion  of  the  suspected  wax  is  boiled  in  a  solution 
composed  of  one  part  of  carbonate  of  sodium  and  fifty  of  distilled  water.  (P.  J.  Tr., 
xi.  128.)  Fehling  detects  stearic  acid  and  resin  by  boiling  one  part  of  the  wax  in 
twenty  of  alcohol,  filtering  the  solution  when  cold,  and  then  adding  water.  If  either 
of  these  substances  be  present,  there  will  be  a  flocculent  precipitate,  whereas  if  the 
wax  be  pure  there  will  scarcely  be  an  observable  turbidness.  The  natural  fats,  as 
tallow,  suet,  lard,  etc.,  are  not  amenable  to  this  test ;  but  it  may  be  applied  by  first 
saponifying  them,  and  thus  converting  them  into  the  fatty  acids,  as  the  stearic. 
But,  as  wax  itself  is  somewhat  liable  to  be  affected,  it  is  necessary  to  avoid  too  strong 
an  alkaline  solution,  and  too  long  boiling  in  the  process.  To  obviate  such  a  result, 
30  grains  of  the  wax  are  to  be  boiled  with  two  or  three  fluidounces  of  water  con- 
taining 6  grains  of  pure  hydrate  of  soda,  and  the  mass  saturated  with  a  very  dilute 
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acid,  and  heated.  The  wax  is  then  to  be  separated,  dried  between  folds  of  blotting- 
paper,  and  treated  as  above  for  stearic  acid.  {^Neues  Repert.  fur  Pharm.,  viii.  78.) 
For  the  detection  of  rosin  cold  alcohol  is  sufficient.  It  dissolves  the  rosin,  and  yields 
it  on  evaporation,  attended  with  a  very  small  portion  of  pure  wax,  which  yields  2-4 
per  cent,  to  cold  alcohol.  (Ed.  Davies,  A.  J.  P.,  1870,  p.  537.)  F.  Jean  states  that 
a  few  drops  of  sulphuric  acid  added  to  the  melted  wax,  adulterated  with  rosin,  cause 
a  red  color,  or,  if  only  1  per  cent,  be  present,  a  greenish  tint.  {A.  J.  P.,  1881,  p. 
307.)  To  detect  parajla,  which  is  another  adulteration  said  to  be  frequent,  Prof 
Landolt,  of  Bonn,  heats  the  wax  with  fuming  sulphuric  acid  (Nordhausen),  which 
destroys  the  wax,  converting  it  into  a  black  jelly-like  mass,  while  the  paraffin  is  left 
as  a  transparent  layer  on  the  surface.  (See  A.  J.  /*.,  xxxiv.  35.)  M.  Lies  Bodart 
detects  the  same  impurity  by  a  somewhat  complex  process,  based  on  the  etherifica- 
tion  of  the  wax ;  the  paraffin  being  left  sufficiently  pure  to  enable  its  proportion 
to  be  estimated.  For  the  particulars  of  the  process,  the  reader  is  referred  to  the 
Journ.  de  Pharm.  et  de  CIdm.  (4e  ser.,  iii.  287,  1866).  A  simpler  method  is  that 
of  M.  DuUo,  who  treats  the  adulterated  wax  with  ether.  If  this  dissolves  more 
than  50  per  cent.,  the  presence  of  paraffin  is  indicated.  M.  Payen  resorts  to  the 
point  of  fusion  as  a  means  of  detecting  paraffin.  This  substance  melts  at  a  lower 
temperature  than  wax,  and  lowers  the  melting  point  of  wax  with  which  it  is 
mixed.  {Ibid.,  4e  s(5r.,  ii.  233.)  White  wax  should  not  melt  below  65-5°  C.  (150° 
F.)  ;  yellow  not  below  60°  C.  (140°  F.).  {Br.)  Japan  wax  is  said  also  to  be  largely 
employed  for  adulterating  beeswax ;  so  that  sometimes  but  little  of  the  product  of 
the  bee  is  to  be  found  in  the  mixture.  To  detect  Japan  wax,  M.  Dullo  boils 
together  for  a  minute  10  Gm.  (150  grains)  of  wax,  120  Gm.  of  water,  and  1  of 
soda.  If  there  be  Japan  wax  present,  a  soap  will  immediately  form,  which  will 
slowly  solidify  on  cooling.  Beeswax  does  not  saponify  under  these  circumstances. 
(i/nVZ.,  4e  sor.,  i.  448.)  Ceresin,  a  principle  obtained  from  ozokerit  (see  Part  II.), 
is  also  employed  as  an  adulterant,  and  is  manufactured  largely  for  that  purpose  in 
Vienna.  It  is  only  native  paraffin,  and  of  course  answers  to  the  tests  for  that  sub- 
stance. There  are  other  less  precise  methods  of  detecting  adulterations.  Thus,  sper- 
maceti and  lard  render  wax  softer  and  less  cohesive,  of  a  smoother  and  less  granular 
fracture,  a/id  of  a  different  odor  when  heated.  The  melting  point  and  specific 
gravity  are  lowered  by  tallow,  suet,  and  lard.  Legrip's  cereometor  is  based  upon 
the  altered  specific  gravity  of  wax  when  adulterated.  Any  one  may  apply  this  prin- 
ciple by  making  such  a  mixture  of  alcohol  and  water  that  pure  wax  will  neither 
sink  nor  rise  in  it,  but  remain  wherever  placed.  Adulterated  wax  would  either 
swim  or  sink  in  this  liquid.  Pereira  says  that  pure  wax  is  yellowish  white ;  and 
that  the  white  wax  in  circular  cakes  alwtiys  contains  spermaceti,  added  to  improve 
its  color. 

Medical  Properties  and  Uses.  Wax  has  little  effect  upon  the  system.  Under 
the  impression  that  it  sheathes  the  inflamed  mucous  membrane  of  the  bowels,  it  has 
been  occasionally  prescribed  in  diarrhoea  and  dysentery;  and  it  is  mentioned  by  Dios- 
corides  as  a  remedy  in  the  latter  complaint.  By  Poerner  it  is  highly  recommended 
in  excoriations  of  the  bowels,  attended  with  pain  and  obstinate  diarrhoea.  His  mode 
of  using  it  is  to  melt  the  wax  with  oil  of  almonds  or  olive  oil,  and,  while  the  mixture 
ns  still  hot,  to  incorporate  it  by  means  of  the  yolk  of  an  e^^  with  some  mucilaginous 
fluid.  The  dose  is  half  a  drachm  three  or  four  times  a  day.  Another  method  is  to 
form  an  emulsion  by  means  of  soap ;  but  it  is  evident  that  the  soap  would  be  the 
most  energetic  ingredient.  Wax  is  also  used  to  fill  cavities  in  carious  teeth.  Its 
chief  employment,  however,  is  in  the  formation  of  ointments,  cerates,  plasters,  and 
suppositories.  It  is  an  ingredient  in  almost  all  the  officinal  cerates,  which  owe  to  it 
their  general  title. 

3.  Vegetable  Wax.  Many  vegetable  products  contain  wax.  It  exists  in  the 
pollen  of  numerous  plants,  and  forms  the  bloom  or  glaucous  powder  which  covers 
certain  fruits,  and  the  coating  of  varnish  with  which  leaves  are  sometimes  supplied. 
In  some  plants  it  is  so  abundant  as  to  be  profitably  extracted  for  use.  Such  is  the 
Ceroxylon  Andicola,  a  lofty  palm  growing  in  the  South  American  Andes.  Upon  the 
trunk  of  this  tree,  in  the  rings  left  by  the  fall  of  the  leaves,  is  a  coating  of  wax-like 
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matter,  about  one-sixth  of  an  inch  thick,  which  is  removed  by  the  natives,  and  em- 
ployed in  the  manufacture  of  tapers.  It  contains,  according  to  Vauquelin,  two-thirds 
of  a  resinous  substance,  and  one-third  of  pure  wax.  Two  kinds  of  wax  are  collected 
in  Brazil,  one  called  carnauba*  from  the  leaves  of  the  Copernicus  ceri/era^a.  palm, 
which  forms  large  forests  in  the  province  of  Ceara,  the  other  ocuba,  from  the  fruit 
of  a  shrub  of  the  province  of  Para.  (Journ.  de  Phm-m.,  3e  ser.,  v.  154:. )f  A  form 
of  vegetable  wax  sometimes  seen  in  this  country  is  that  derived  from  Myrica  ceri- 
fera,  and  commonly  called  myrtle  wax.  The  wax  myrtle  is  an  aromatic  shrub,  from 
one  to  twelve  feet  high,  growing  iu  the  United  States,  from  New  England  to  Loui- 
siana, and  flourishing  especially  on  the  sea-coast.  The  fruit,  which  grows  in  clusters 
closely  attached  to  the  stems  and  branches,  is  small,  globular,  and  covered  with  a 
whitish  coat  of  wax,  which  may  be  separated  for  use.  Other  parts  of  the  plant  are 
said  to  possess  medical  virtues.  The  bark  of  the  root  is  acrid  and  astringent,  and 
in  large  doses  emetic,  and  has  been  popularly  employed  in  jaundice.  The  process 
for  collecting  the  wax  is  simple.  The  berries  are  boiled  in  water,  and  the  wax, 
melting  and  floating  on  the  surface,  is  either  skimmed  off  and  strained,  or  allowed  to 
concrete  as  the  liquor  cools,  and  then  removed.  To  render  it  pure,  it  is  again  melted 
and  strained,  and  cast  into  large  cakes.  It  is  collected  in  New  Jersey,  North  Caro- 
lina, and  New  England,  and  particularly  in  Rhode  Island. 

Myrtle  tcax  is  of  a  pale  grayish  green  color,  somewhat  diaphanous,  more  brittle 
and  unctuous  to  the  touch  than  beeswax,  of  a  feeble  odor,  and  a  slightly  bitterish 
taste.  It  is  about  as  heavy  as  water,  and  melts,  according  to  Dr.  G.  E.  Moore,  at 
from  46-6°  C.-43-8=  C.  (116=  F.-120°  F.).  It  is  insoluble  in  water,  scarcely  soluble 
in  cold  alcohol,  soluble,  excepting  about  13  per  cent.,  in  twenty  parts  of  boiling  al- 
cohol, which  deposits  the  greater  portion  on  cooling,  soluble  also  in  boiling  ether, 
and  slightly  so  in  oil  of  turpentine.  It  is  readily  saponifiable  with  the  alkalies.  By 
Dr.  John  it  was  found  to  consist,  like  beeswax,  of  cerin  and  myricin,  containing  87 
per  cent,  of  the  former  and  13  of  the  latter ;  but  a  more  accurate  analysis  by  Dr. 
Moore  give-s  as  its  constituents  one  part  of  palmitin  and  four  of  palmitic  acid,  with  a 
little  laurin  or  lauric  acid.  (J.m.  Journ.  of  Sci.  and  Arts,  1852,  p.  319.)  The  green 
color  and  bitterness  depend  upon  distinct  principles,  which  may  be  separated  by 
boiling  with  ether.  Oa  cooling,'the  wax  is  deposited  colorless,  while  the  ether  re- 
mains green.     The  color  is  ascribed  by  Dr.  Moore  to  chlorophyll. 

•  Carnauba  Wax  is  collected  by  catting  out  the  leaf  bud?,  drying  and  beating  them,  and  melt- 
ing the  powder  thus  detached  in  water.  According  to  Nevil  Story  Maskelyne,  it  consists  chiefly 
of  melissyl-aleohol,  C»U$j.O,  which  saponifies,  another  alcohol,  CoHisO,  and  small  quantities  of  resin 
and  a  substance  melting  at  150°  C.  (221°  F.).  Berard  believes  it  to  be  composed  of  free  cerotic  acid 
and  melissyl  ether.  It  is  hard,  brittle,  and  buff-colored,  yellow,  or  greenish,  resembling  the  resins 
more  than  wax.  and  melts  at  89°  C.  (192°  F.),  which  is  much  higher  than  the  fusing  point  of  other 
kinds  of  vegetable  wax.  "  It  takes  a  fine  polish  when  rubbed  with  any  soft  material,"  does  not  re- 
ceive impressions  from  the  finger  at  the  natural  temperature  of  the  hand,  and  is  adapted  for  polishing 
furniture,  either  alone  or  mixed  with  wax.  2,000,000  pounds  of  it  are  said  to  be  annually  produced 
in  Brazil,  where  it  is  largely  used,  mixed  with  tallow,  in  making  candles,  etc. 

f  ./ftpan  Wax.  A  substance  under  this  name  has  been  imported  into  Europe  in  considerable 
quantities,  either  directly  from  Japnn,  or  through  the  Chinese  ports.  It  is  obtained  from  the  ber- 
ries of  the  Rhit»  Siiccedaueum  of  Linnaeus,  and  in  small  amount  from  the  JL  Si/lvestrt$  and  Ji. 
Verni'ci/era,  or  lacquer  plant.  The  partially  dried  berries  are  crushed,  winnowed,  steamed,  place*' 
in  hemp  cloth  bags,  steamed  again,  and  pressed  in  a  wooden  wedge  press.  They  yield  about  15  per 
cent,  of  a  coarse  greenish  tallowy  mass.  It  has  come  in  two  forms,  the  one,  as  originally  distin- 
guished by  Mr.  Hanbury,  of  circular  cakes,  about  four  inches  in  diameter,  and  an  inch  thick,  flat 
on  one  siile  and  somewhat  convex  on  the  other;  the  second,  as  brou^rht  directly  from  Japan,  of 
large  rectangular  blocks,  which  are  packed  in  chests.  It  bears  a  considerable  resemblance  to  puri- 
fied beeswax,  but  is  not  quite  so  white,  having  a  slightly  yellowish  tint,  is  softer,  more  friable,  and 
has  a  somewhat  rancid  smell  and  taste.  Its  meltinz  point  is  below  that  of  wax,  varving  from  VJ" 
C.  (120°  F.),as  st.ited  by  Prof.  Procter,  to  52°  G.  (125°  F.),  and  even  55°  C.  (1-31°  F.'),  as  observed 
in  different  specimens  by  Mr.  H.inbury.  Meyer  noticed  a  sample  melting  at  42°  C.  (107°  F.).  It 
is  much  more  soluble  in  alcohol  than  is  beeswax,  is  saponifiable  with  the  alkalies,  and  is  said  to  con- 
tain palmitic  acid.  It  has  been  employed  in  the  preparation  of  candles,  which  yield  as  brilliant 
light  as  those  m.tde  of  common  wax.     It  has  been  found  useful  in  the  preparation  of  cerates,  etc 

From  Boucher's  experiments  it  appears  that  there  are  two  melting  points  of  this  wax,  one  cor- 
responding closely  with  Prof.  Procter's  results,  while  the  same  wax  rapidly  heated  to  a  point  above 
that  of  fusion  and  then  allowed  to  cool,  if  plunged  into  water  at  42?  C,  melts  into  a  transparent 
liquid :  consequently  melting  at  a  point  12°  C.  below  it«  freezing  point  in  its  ordinary  state,  which 
was  54°  C. ;  the  two  temperatures  being  about  equivalent  in  Fahrenheit's  scale  to  107°  and  129°. 
(P  J.  Tr.,  Aug.  1S72,  p.  122.) 
25 
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Medical  Properties  and  Uses.  This  variety  of  wax  has  been  popularly  employed 
in  the  United  States  as  a  remedy  for  dysentery ;  and  we  are  told  by  Dr.  Fahncstock 
that  he  found  great  advantage  Irom  its  use  in  numerous  cases  during  an  epidemic 
prevalence  of  that  complaint.  He  gave  the  powdered  wax  in  doses  of  a  teaspoonful 
(3*75  C.c.)  frequently  repeated,  mixed  with  mucilage  or  syrup.  (^Am.  Journ.  of 
Med.  Sci.,  ii.  313.)  It  is  occasionally  substituted  by  apothecaries  for  beeswax  in 
the  formation  of  plasters,  and  is  used  in  the  preparation  of  tapers  and  candles.  It 
is  somewhat  fragrant  when  burning,  but  emits  a  less  brilliant  light  than  common 
lamp  oil. 

Off.  Prep,  of  White  Wax.  Ceratum,  U.  S. 

Off.  Prep,  of  Yellow  Wax.  Ceratum  Resinae ;  Unguentum,  U.  S. 

CERATA.     Cerates. 

(CE-KA'TA.) 

Carats,  C6r6ot4s,  Fr.;  Cerate,  Wachssalben,  G. 

These  are  unctuous  substances  consisting  of  oil  or  lard,  mixed  with  wax,  sperma- 
ceti, or  resin,  to  which  various  medicaments  are  frequently  added.  Their  consistence, 
which  is  intermediate  between  that  of  ointments  and  of  plasters,  is  such  that  they 
may  be  spread  at  ordinary  temperatures  upon  linen  or  leather,  by  means  of  a  spatula, 
and  do  not  melt  or  run  when  applied  to  the  skin.  In  preparing  them,  care  should 
usually  be  taken  to  select  the  oil  or  lard  perfectly  free  from  rancidity.  In  reference 
to  the  wax,  too,  there  would  seem  to  be  a  choice,  as  experience  has  shown  that  ce- 
rates made  with  yellow  wax  keep  longer  unchanged  than  those  made  with  white  or 
bleached  wax,  probably  because  there  is  in  yellow  wax  some  principle  which  corrects 
the  tendency  of  fatty  matters  to  become  rancid.  (F.  Bringhurst,  A.  J.  P.,  1869,  p. 
59.)  The  liquefaction  should  be  effected  by  a  very  gentle  heat,  which  may  be  ap- 
plied by  means  of  a  water-bath ;  and  during  the  refrigeration  the  mixture  should 
be  well  stirred,  and  the  portions  which  solidify  on  the  sides  of  the  vessel  should  be 
made  to  mix  again  with  the  liquid  portion,  until  the  whole  assumes  the  proper  con- 
sistence, or,  as  some  prefer,  the  melted  cerate  is  allowed  to  cool  quickly  without 
stirring.  When  a  large  quantity  is  prepared,  the  mortar  or  other  vessel  into  which 
the  mixture  may  be  poured  for  cooling,  should  be  previously  heated  by  means  of 
boiling  water.  It  has  been  proposed  to  substitute  paraffin  for  wax  in  the  prepara- 
tion of  the  cerates,  but  the  great  tendency  to  produce  granulations  in  the  finished 
cerate  has  largely  prevented  its  use.  It  is,  we  think,  unfortunate  that  this  class  of 
preparations  has  been  abandoned  in  the  British  Pharmacopoeia ;  the  several  cerates 
having  been  rejected,  or  transferred  to  the  class  of  Ointments.  Independently  of 
the  connection  between  the  name  and  one  of  the  characteristic  constituents  of  the 
cerates,  there  is  a  ground  of  difference  between  them  and  the  ointments  in  their 
consistence ;  that  of  the  cerates  being  such  as  to  render  them  especially  suitable  for 
spreading  on  linen,  while  that  of  ointments  is  peculiarly  adapted  to  inunction.* 

CERATUM.   U.S.     Cerate. 

(CE-EA'TUM.) 

Ceratum  Adipis,  U.  S.  1860;  Ceratum  Simplex,  U.  S.  1850;  C6rat  simple,  Fr.;  Einfaches  Cerat, 
Waclissallie,  G. 

"  White  Wax,  thirty  parts  [or  three  ounces  av.]  ;  Lard,  seventy  parts  [or  seven 
ounces  av.].  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  them  together, 
and  stir  the  mixture  constantly  until  cool."  U.  S. 

Cerate,  or,  as  it  is  usually  called,  simple  cerate,  has  been  changed  very  slightly 
in  the  last  revision  ;  the  proportion  of  wax  has  been  slightly  decrea.sed ;  formerly  it 
was  33-3  per  cent.,  it  is  now  30  per  cent.  This  change  will  be  regarded  by  many 
as  an  improvement.    In  the  preparation  of  this  cerate,  peculiar  care  should  be  taken 

*  Dr.  W,  H.  Mielcke  (PAarm.  Cetitralb.,  1881,  Nos.  20,  21)  proposes  a  new  class  of  preparations, 
to  which  he  has  given  the  name  "  Steatiiia,"  "  Steatlnum."  These  are  about  the  consistence  of 
cerates,  of  varied  composition,  and  contain  usually  a  considerable  portion  of  tallow.  The  Steatinnm 
Jodo/'ormi  offers  a  fii.ir  specimen  of  the  class.  "Take  of  mutton  tallow  18  parts,  expressed  oil  of 
nutme>5  2  parts,  iodoform,  in  fine  powder,  I  part.  Melt  the  tallow  and  add  the  other  ingredients." 
For  other  formulas,  see  A.  J.  P.,  1881,  p.  404. 
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that  the  oleaginous  ingredient  be  entirely  free  from  rancidity,  and  that  the  heat  em- 
ployed be  not  suflBcient  to  produce  the  slightest  decomposition  ;  for  the  value  of  the 
preparation  depends  on  its  perfect  blandness.  To  avoid  change,  it  should  be  put  up 
in  small  jars,  and  covered  closely  with  tin  foil  so  as  to  exclude  the  air.  It  is  used 
for  dressing  blisters,  wounds,  etc.,  in  all  eases  in  which  the  object  is  to  prevent  the 
contact  of  air  and  preserve  the  moisture  of  the  part,  and  at  the  same  time  to  avoid 
all  irritation.  It  is  sometimes  improperly  employed  as  the  vehicle  of  substances  to 
be  applied  by  inunction.  For  this  purpose  lard  should  be  used  in  winter,  and  simple 
ointment  in  summer;  the  cerate  having  too  firm  a  consistence. 

The  simple  ointment,  Unguentum  Simplex,  of  the  British  Pharmacopoeia  is  very 
nearly  equivalent  to  this  preparation,  but  contains  some  olive  oil.  It  will  be  de- 
scribed among  the  ointments. 

CERATUM  CAMPHORiE.  U.S.     Camphor  Cerate. 

(CK-BA'TUM  C.lM'PH0-R^.) 

*'  Camphor  Liniment,  three  parts  [or  fifteen  minims]  ;  Olive  Oil,  twelve  parts  [or 
one  fluidrachm]  ;  Cerate,  eighty-Jive  parts  [or  four  hundred  grains].  To  make  one 
hundred  parts  [or  about  one  ounce].  Mix  the  Camphor  Liniment  and  the  Olive 
Oil.  and  incorporate  with  the  Cerate."  U.  S. 

This  is  a  new  officinal  preparation  ;  it  was  introduced  primarily  for  use  in  making 
cerate  of  subacetate,  of  lead  by  the  extemporaneous  process.  It  will  no  doubt  be 
found  useful  for  its  own  sake  as  a  slightly  stimulating  dressing. 

CERATUM  CANTHARIDIS.  U.S.     Cantharides  Cerate.     Blistering 

Cerate. 

(CB-BA'TCM  CAN-THXR'I-BIS.) 

Emplastfam  Cantharidis,  Dr.:  Cantharides  Plaster;  Emplagtrum  Cantharidum  (Vesicatorium) 
Ordinnrium,  /'.(y.;  Emplastruin  Epispasticuin,  f.  Vesicaforium,  g.  Vesicans ;  Emplatre  de  Can- 
tharides, Emplatre  vesicatoire,  Fr.;  Spanischfliegen  Pflaster,  Blasenpflaster,  G. 

"  Cantharides,  in  No.  60  powder,  thirty-Jive  parts  [or  seven  ounces  av.]  ;  Yellow 
Wax,  twenty  parts  [or  four  ounces  av.]  ;  Kesiu,  twenty  parts  [or  four  ounces  av.]  ; 
Lard,  twentyjive  parts  [or  five  ounces  av.],  To  make  one  hundred  parts  [or  twenty 
ounces  av.].  To  the  Wax,  Resin,  and  Lard,  previously  melted  together  and  strained 
through  muslin,  add  the  Cantharides,  and,  by  means  of  a  water-bath,  keep  the  mix- 
ture in  a  liquid  state,  for  half  an  hour,  stirring  occasionally.  Then  remove  it  from 
the  water-bath,  and  stir  constantly  until  cool."  U.S. 

The  British  Pharmacopoeia  directs  of  Cantharides,  in  powder,  twelve  ounces  [avoir- 
dupois] ;  Yellow  Wax,  and  Prepared  Suet,  each,  seven  ounces  and  a  halj';  Prepared 
Lard  six  ounces  ;  and  Resin  three  ounces ;  melts  the  Wax,  Suet,  and  Lard  together, 
by  a  water-bath,  and  adds  the  Resin  previously  melted  ;  then  introduces  the  Canthar- 
ides, mixes  the  whole  thoroughly,  and  continues  to  stir  the  mixture  while  cooling. 

This  is  the  common  well-known  blistering  plaster.  As  it  can  be  readily  spread 
without  the  aid  of  heat,  it  is  properly  a  cerate,  and  is,  therefore,  correctly  named  in 
the  U.  S.  Pharmacopoeia.  The  process  now  officinal  differs  but  slightly  from  that 
of  the  U.  S.  P.  1870.  The  quantity  of  lard  is  about  4  per  cent,  less,  thus  making 
the  cerate  a  trifle  stronger.  It  is  essentially  the  same  as  prepared  by  the  two  pro- 
cesses ;  though  the  U.  S.  formula  has  a  decided  advantage  over  the  British,  in  keep- 
ing the  mixture  of  the  flies  and  the  other  ingredients  for  some  time  at  an  elevated 
temperature,  while  in  the  latter  they  are  allowed  to  cool  after  being  mixed  with 
the  fatty  matters.  Care  was  formerly  considered  requisite,  in  making  the  cerate, 
not  to  injure  the  flies  by  heat.  It  was,  therefore,  recommended  that  they  should 
not  be  added  to  the  other  ingredients  until  immediately  before  these  begin  to  stiffen, 
after  having  been  removed  from  the  fire;  and,  though  this  direction  has  been  omitted, 
no  provision  is  made  for  the  continued  application  of  heat.  From  the  experi- 
ments of  Mr.  Donovan  {Dublin  Med.  Press,  Aug.  1840),  and  those  of  Professor 
Procter  {A.  J.  P.,  xiii.  302,  and  xxiv.  296),  it  may  be  inferred  that  the  vesicating 
principle  of  Spanish   flies  is  not  injured  or  dissipated  by  a  heat  under  148-8°  C. 
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(300°  F.),  and  that  an  elevated  temperature,  instead  of  being  hurtful,  is  positively 
advantageous  in  the  preparation  of  the  cerate.  The  cantharidin  is  thus  more  thor- 
oughly dissolved  by  the  oleaginous  matter,  and  consequently  brought  more  efficiently 
into  contact  with  the  skin,  than  when  retained  in  the  interior  of  the  tissue  of  the 
fly.  Another  advantage,  stated  by  Donovan,  is  that  the  moisture,  usually  existing 
to  a  certain  extent  in  all  the  ingredients  of  the  cerate,  is  thus  dissipated,  and  the 
preparation  is  less  apt  to  become  mouldy,  or  otherwise  to  undergo  decomposition. 
Instead,  therefore,  of  waiting  until  the  melted  wax,  resin,  and  lard  begin  to  stiffen, 
it  is  better  to  add  the  powder  before  the  vessel  is  removed  from  the  fire.  Mr.  Don- 
ovan recommends  that,  as  soon  as  the  other  ingredients  are  melted,  the  powdered 
flies  should  be  added,  and  the  mixture  stirred  until  the  heat  is  shown  by  a  ther- 
mometer to  have  risen  to  121-1°  C.  (250°  F.),  when  the  vessel  is  to  be  removed 
from  the  fire,  and  the  mixture  stirred  constantly  until  cool.  At  the  heat  mentioned, 
ebullition  takes  place  in  consequence  of  the  escape  of  the  moisture  contained  in  the 
materials.  In  the  cerate  thus  prepared,  the  active  matter  has  been  dissolved  by  the 
lard,  and  the  powder  may  be  separated,  if  deemed  advisable,  by  straining  the  mix- 
ture before  it  solidifies.  Care  should  be  taken  that  the  temperature  be  not  so  high 
as  to  decompose  the  ingredients;  and  it  would  be  better  to  keep  it  within  100°  C. 
(212°  F.),  by  means  of  a  water-bath,  as  in  the  U.  S.  process,  than  to  incur  any 
risk  from  its  excess.  Violent  irritation  and  even  vesication  of  the  face  of  the  oper- 
ator are  stated  to  have  resulted  from  exposure  to  the  vapors  of  the  liquid,  at  a  tem- 
perature of  121-1°  C.  (250°  F.).  (P.  J.  Tr.,  ii.  391.)  From  an  experiment,  how- 
ever, of  Professor  Procter,  it  appears  that,  though  cantharidin  begins  to  volatilize 
slightly  at  121-1°  C.  (250°  F.),  and  rapidly  rises  in  vapor  and  sublimes  at  from 
205-5°  C.  to  211-1°  C.  (402°  F.  to  412°  F.),  yet  it  is  not  decomposed  unless  by 
increasing  the  heat  considerably  above  the  last-mentioned  point.  (^4.  J.  P.,  xxiv. 
296  and  298.)  It  is  desirable  that  the  flies  should  be  very  finely  pulverized. 
Coarsely-powdered  cantharides  should  not  be  used,  because  of  the  imperfect  and 
unequal  distribution  of  the  vesicating  agent.  Powdered  euphorbium  is  .said  to  be 
sometimes  fraudulently  added. 

The  cerate  will  always  raise  a  blister  in  ordinary  conditions  of  the  system,  if  the 
flies  are  good,  and  not  injured  in  the  preparation.  It  should  be  spread  on  soft  leather, 
though  linen  or  even  paper  will  answer  the  purpose  when  that  is  not  to  be  had.  An 
elegant  mode  of  preparing  it  for  use  is  to  spread  a  piece  of  leather,  of  a  proper  .size, 
first  with  adhesive  plaster,  and  afterwards  with  the  cerate,  leaving  a  margin  of  the 
former  uncovered,  in  order  that  it  may  adhere  to  the  skin.  Heat  is  not  requi-site, 
and  should  not  be  employed  in  spreading  the  cerate.  Some  sprinkle  powdered  llies 
upon  the  surface  of  the  plaster,  press  them  lightly  with  a  roller,  and  then  shake  ofi" 
the  portion  which  has  not  adhered;  but,  if  the  flies  originally  employed  were  good, 
this  addition  is  superfluous.  The  habit  of  applying  over  the  surface  with  a  brush 
an  ethereal  tincture  of  cantharides,  which  leaves  a  thin  coating  of  extract,  renders 
the  preparation  more  certain. 

Upon  the  application  of  the  plaster,  the  skin  should  be  moistened  with  warm  vinegar 
or  other  liquid ;  and  a  good  rule  is  to  cover  the  surface  of  the  plaster  closely  with 
very  thin  gauze  or  unsized  paper,  which  prevents  any  of  the  cerate  from  adhering  to 
the  cuticle,  and  is  thought  by  some  to  diminish  its  liability  to  occasion  strangury, 
but  it  must  at  the  same  time  be  remembered  that  the  plaster  must  come  in  contact 
with  the  skin  or  the  cantharidin  will  not  be  absorbed,  and  thus  vesication  prevented. 
In  adults,  when  the  full  action  of  the  flies  is  desired,  and  the  object  is  to  produce  a 
permanent  efi"ect,  the  application-  should  be  continued  for  twelve  hours,  and  on  the 
scalp  for  twenty-four  hours.  In  very  delicate  persons,  however,  or  those  subject  to 
strangury,  or  upon  parts  of  a  loose  texture,  or  when  the  object  is  merely  to  produce 
a  blister  to  be  healed  as  quickly  as  possible,  the  plaster  should  remain  no  longer  than 
is  necessary  for  the  production  of  full  redness  of  the  skin,  which  generally  occure  in 
five  or  six  hours,  or  even  in  a  shorter  time.  It  should  then  be  removed,  and  followed 
by  a  bread  and  milk  poultice,  or  some  other  emollient  dressing,  under  which  the  cuticle 
rises,  and  a  full  blister  is  usually  produced.  By  this  management  the  patient  will 
generally  escape  strangury,  and  the  blister  will  very  quickly  heal  after  the  discharge 
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of  the  serum.*  In  young  children,  cantharides  sometimes  produce  alarming  and  even 
fatal  ulceration,  if  too  long  applied.  From  two  to  four  hours  are  usually  sufficient 
for  any  desirable  purpose.  When  the  head,  or  other  very  hairy  part,  is  to  be  blistered, 
an  interval  of  ten  or  twelve  hours  should,  if  possible,  be  allowed  between  the  shaving 
of  the  part  and  the  application  of  the  plaster ;  so  that  the  abrasions  may  heal,  and 
some  impediment  be  offered  to  the  absorption  of  the  flies.  After  the  blister  has  been 
formed,  it  should  be  opened  at  the  most  depending  parts,  and,  the  cuticle  being 
allowed  to  remain,  should  be  dressed  with  simple  cerate ;  but,  if  it  be  desirable  to 
maintain  the  discharge  for  a  short  time,  resin  cerate  should  be  used,  and  the  cuticle 
removed  if  it  can  be  done  without  inconvenience.  When  it  is  wished  that  the  blistered 
surface  should  heal  as  soon  as  possible,  and  with  the  least  inconvenience  to  the  patient. 
Dr.  Maclagan  recommends  a  dressing  of  cotton  wadding;  an  emollient  poultice  being' 
first  applied  for  two  hours  after  the  removal  of  the  blistering  cerate,  the  cuticle  then 
cut,  and  the  surface  afterwards  covered  with  the  cotton,  with  its  raw  surface  next  the 
skin.  Should  the  dressing  become  soaked,  so  much  of  the  cotton  may  be  removed 
as  can  be  done  without  disturbing  the  cuticle,  and  a  new  batch  applied.  The  cotton 
is  to  be  allowed  to  remain  until  the  old  cuticle  spontaneously  separates.  The  effects 
of  an  issue  may  be  obtained  by  employing  savine  ointment,  or  the  ointment  of  Spanish 
flies,  as  a  dressing.  If  much  inflammation  take  place  in  the  blistered  surface,  it  may 
be  relieved  by  emollient  poultices,  weak  lead-water,  or  Goulard's  cerate.  When 
there  is  an  obstinate  indisposition  to  heal,  we  have  found  nothing  so  effectual  as  the 
cerate  of  subacetate  of  lead,  mixed  with  an  equal  weight  of  simple  cerate.  When 
deep  and  extensive  ulceration  occurs  in  consequence  of  general  debility,  bark  or 
sulphate  of  quinine  should  be  used,  with  nutritious  aliment. 

Various  preparations  of  cantharides  have  been  proposed  and  employed  as  substi- 
tutes for  the  cerate.  They  consist  for  the  most  part  of  cantharidin,  more  or  less  pure, 
either  dissolved  in  olive  oil  and  applied  to  the  skin  by  means  of  a  piece  of  paper  satu- 
rated with  it,  or  incorporated  with  wax  and  spread  in  a  very  thin  layer  upon  fine 
waxed  cloth,  silk,  or  paper,  constituting  the  blistering  cloth,  blistering  paper,  vesicat- 
ing taffetas,  etc.,  of  the  shops.  The  advantages  of  these  preparations  are  that  they 
occupy  less  space,  are  more  portable,  and,  being  very  pliable,  are  more  easily  adapted 
to  irregularities  of  the  surface.  Absolutely  pure  cantharidin  is  expensive  and  not 
requisite  ;f  as  extracts  of  cantharides,  made  with  ether,  alcohol,  or  boiling  water,  will 
answer  every  purpose.  Henry  and  Guibourt  give  the  following  formula.  Digest 
powdered  cantharides  in  ether,  distil  off  the  ether,  evaporate  the  residue  by  means  of 
a  salt-water  bath,  until  ebullition  ceases,  melt  the  mass  which  remains  with  twice  its 
weight  of  wax,  and  spread  the  mixture  upon  waxed  cloth.  The  waxed  cloth  may  be 
prepared  by  spreading  upon  linen  or  muslin  a  mixture  composed  of  8  parts  of  white 
wax,  4  of  olive  oil,  and  1  of  turpentine,  melted  together.  An  extract  of  cantharides 
of  a  buttery  consistence,  said  to  act  very  efficiently  when  applied  by  means  of  paper 
greased  with  it,  is  prepared  by  digesting  4  parts  of  flies  with  one  part  of  strong  acetic 
acid,  and  16  of  alcohol,  straining,  filtering,  and  evaporating  at  a  moderate  heat.  A 
preparation  which  received  the  favorable  report  of  a  committee  of  the  Society  of 
Pharmacy,  at  Paris,  is  the  following,  proposed  by  M.  Dubuison.     Four  parts  of  a 

• 

*  The  late  Dr.  M.  B.  Smith,  of  Philadelphia,  informed  us  that  he  had  frequently  employed  uva 
ursi,  as  a  preventive  of  strangury  from  blisters,  and  had  never  found  it  to  fnil.  He  gave  a  small 
wineglafsful  of  the  officinal  decoction  (see  Decoctnm  Uvee  Ur»i)  every  hour,  commencing  two  hours 
after  the  application  of  the  blister.  Camphor  is  sometimes  incorporated  with  the  blistering  cerate 
to  prevent  strangury,  though  with  doubtful  eflFect.  A  plan  proposed  by  M.  V6e  is  to  spread  over 
the  surface  of  the  plaster,  when  ready  for  delivery,  by  means  of  the  finger,  a  saturated  solution  of 
camphor  in  ether.  The  ether  evaporates,  leaving  a  thin  coating  of  camphor  uniformly  diffused. 
{Jonni.  de  Pharm.,  3e  ser.,  viii.  68.)  (ruyot  Dannecy  believes  camphor  to  be  useless  in  this  connec- 
tion, and  recommends  dusting  the  blister  with  bicarbonate  of  sodium  and  powdered  cantharides  in 
equal  parts.  The  late  Dr.  Joseph  Hartshorne.  of  Philadelphia,  was  in  the  habit,  in  cases  where  he 
apprehended  strangury,  of  directing  four  grains  of  opium  and  twenty  of  camphor  to  be  mixed  with 
the  cerate  of  a  blister  of  large  size,  and  experienced  the  happiest  effects  from  the  addition. 

t  Dr.agendorff  {A.  J.  P.  1872,  p.  273)  recommends  caiitharidate  of  sodium.  M.  E.  Delpech 
(A.  J.  P.,  xlii.  240)  proposes  the  use  of  caiithmidale  of  potassium  in  substance  or  solution.  He 
prepares  it  by  dissolving  two  parts  of  cantharides  in  150  parts  of  alcohol,  and  adding  1-6  parts  of 
caustic  potash  dissolved  in  a  very  little  water.  The  whole  becomes  a  crystalline  mass  from  which 
the  alcohol  may  be  separated  by  pressure.     See  also  R.  Ro.her,  Chicago  Pharmacist,  Nov.  1872. 
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hydro-alcoholic  extract  of  the  flies,  made  by  maceration,  are  mixed  with  an  aqueous 
solution  of  one  part  of  pure  gelatin,  so  as  to  obtain  a  solution  of  suitable  consistence, 
which  is  then  applied  upon  a  piece  of  extended  waxed  cloth,  care  being  taken  that 
the  brush  should  always  liave  the  same  direction.  When  the  first  layer  has  dried,  a 
second  and  a  third  are  to  be  applied  in  the  same  manner.  The  gelatin  renders  the 
cloth  more  adhesive  and  less  deliquescent.  The  hydro-alcoholic  extract  is  preferred 
to  the  alcoholic,  because  it  contains  less  of  the  green  oil,  which  does  not  readily  mix 
with  the  other  ingredients.  The  committee,  however,  preferred  the  aqueous  extract, 
as  cheaper  and  more  active.  This  taffeta  has  been  tried,  and  found  to  raise  blisters 
in  four  hours.  {,fourn.  de  Pharm.,  3e  ser.,  viii.  67.)  For  very  speedy  vesication,  an 
infusion  of  the  flies  in  strong  acetic  acid  is  sometimes  employed.  None  of  these 
preparations  are  likely  to  supersede  the  cerate,  but  the  demand  for  them  has  been 
met  by  introducing  into  the  Pharmacopoeia  the  Charta  Cantharidis  and  the  CoUodium 
cum  Cantharide. 

Off.  Frep.  Emplastrum  Picis  cum  Cantharide,  U.  S. 

CERATUM  CETACEI.   U.S.     Spei-maceti  Cerate. 

(CE-RA'TUM  CE-TA'CE-i.) 

Emplastrum  Spermatis  Ceti,  Ceratum  Labiale  Album ;  C6rat  de  Blanc  de  Baleine,  Onguent 
blanc.  Fr.;  Wallrath  Cenit,  G. 

"  Spermaceti,  ten  parts  [or  one  ounce  av.]  ;  White  Wax,  thirty-five  parts  [or 
three  and  a  half  ounces  av.]  ;  Olive  Oi\,  fifty  five  parts  [or  five  and  a  half  ounces 
av.].  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  together  the  Sper- 
maceti and  Wax ;  then  add  the  Olive  Oil,  previously  heated,  and  stir  the  mixture 
constantly  until  cool."    U.  S. 

The  direction  to  heat  the  oil  before  adding  it  to  the  other  ingredients  is  impor- 
tant. If  added  cold,  it  is  apt  to  produce  an  irregular  congelation  of  the  wax  and 
spermaceti,  and  thus  to  render  the  preparation  lumpy.  The  cerate  is  employed  as  a 
dressing  for  blisters,  excoriated  surfaces,  and  wounds,  and  as  the  basis  of  more  active 
preparations.  When  the  ingredients  are  pure  and  sweet,  it  is  perfectly  free  from 
irritating  properties.  The  present  formula  contains  a  little  less  spermaceti  than 
that  of  U.  S.  P.  1870.  From  experiments  made  by  Mr.  J.  B.  Barnes,  it  appears 
that  this  cerate  keeps  much  better  when  made  of  unbleached  materials,  than  when 
prepared  \yith  olive  oil  and  wax  previously  bleached.  (P.J.  Tr.,  1861,  p.  352.) 

CERATUM  EXTRACTI  CANTHARIDIS.    U.  S.     Cerate  of  Extract 

of  Cantharides. 

(CE-RA'TUM  EX-TRAC'TI  CAN-THXR'I-DIS.) 

C6rat  d'Extrait  de  Cantharides,  Fr.;  Cantharidenextract-Cerat,  G. 

"  Cantharides,  in  No.  60  powder,  thirty  parts  [or  six  ounces  av.] ;  ^es\n,  fifteen 
parts  [or  three  ounces  av.]  ;  Yellow  Wax,  thirty-five  parts  [or  seven  ounces  av.]  ; 
Lard,  thirty  five  parts  [or  seven  ounces  av.]  ;  Alcohol,  a  sufficient  quantity.  JMoisten 
the  Cantharides  with  eighteen  parts  [or  four  fluidounces]  of  Alcohol,  and  pack 
firmly  in  a  cylindrical  percolator;  then  gradually  pour  on  Alcohol,  until  one  hun- 
dPed  and  eighty  parts  [or  two  and  a  half  pints]  of  percolate  are  obtained,  or  until 
the  Cantharides  are  exhausted.  Distil  off  the  Alcohol  by  means  of  a  water-bath, 
transfer  the  residue  to  a  tared  capsule  and  evaporate  it,  on  a  water-bath,  until  it 
wc'\ghs  fifteen  parts  [or  three  ounces  av.].  Add  to  this  the  Resin,  Wax,  and  Lard, 
previously  melted  together,  and  keep  the  whole  at  a  temperature  of  100°  C  (212° 
F.)  for  fifteen  minutes.  Lastly,  strain  the  mixture  through  muslin,  and  stir  it  con- 
stantly until  cool."    IT.  S. 

This  preparation  of  the  Pharmacopoeia  of  1860,  adopted  from  a  formula  of  Mr. 
Wm.  R.  Warner,  published  in  the  A.  J.  P.,  1860,  p.  11,  was  intended  as  a  sub- 
stitute for  the  old  Ceratum  Cantharidis,  from  which  it  differs  mainly  in  containing 
an  alcoholic  extract  of  the  flies  instead  of  the  flies  themselves.  If  the  percolation 
be  well  conducted,  so  as  to  exhaust  the  cantharides,  of  which  the  active  matter  is 
soluble  in  alcohol,  this  cerate  ought  theoretically  to  be  more  effective  than  the  old 
blistering  cerate ;  as  the  active  principles  arc  separated  from  the  inert  matter  of  the 
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flies  which  envelops  thera  in  the  natural  state,  and  must  in  some  measure  interfere 
with  their  action  ;  and  it  is  said  that  its  superior  efficacy  has  been  practically  ascer- 
tained.    It  is  to  be  used  in  the  same  manner  as  the  cerate  of  cantharides. 

CERATUM  PLUMBI  SUBACETATIS.   U.S.     Cerate  of  Subacdate 
of  Lead.     [^Goulard's  Cerate.^ 

(CE-RA'TLM  PLUM'BI  SUB-ig-E-TA'TIS.) 

IJngnientam  Flnmbi  Subacetatis  Compositum,  Br.,-  Cumpound  Ointment  of  Sabacetate  of 
Lead;  Ungucntiiiu  Plumbi.  J'.G.;  Ceratum  cum  Subacetato  Pluiubico;  C^rat  de Satame,  Satarne  de 
GoularJ,  /v.;  BIcisalbe,  Bleicerat,  G. 

"  Solution  of  Subacetate  of  Lead,  ticenty  parts  [or  one  ounce  av.] ;  Camphor 
•Cerate,  <ighty  parts  [or  four  ounces  av.],  To  make  one  hvndred  j^arts  [or  five  ounces 
av.].  Mix  ihem  tlioroughly.  This  Cerate  shoidd  be  freshly  prepared,  when  wanted 
for  use."   U.S. 

The  British  Pharmacopceia  takes  six  fluidounces  of  the  Solution  of  Subacetate 
of  Lead,  elglit  ounces  [avoirdupois]  of  White  Wax,  a  pint  [Imperial  measure]  of 
Oil  of  Almonds,  and  sixty  groins  of  Camphor.  The  wax  and  i'our-fifths  of  the  oil 
are  melted  by  means  of  a  water-bath,  and  the  solution  of  subacetate  of  lead  added 
praduall}',  stirring  as  the  mixture  cools ;  the  camphor  dissolved  in  the  remaining 
fifth  of  the  oil  is  then  added,  and  the  whole  mixed  thoroughly. 

The  process  now  officinal  differs  from  that  of  U.  S.  P.  1870,  experience  having 
shown  the  futility  of  all  expedients  to  prevent  rancidity.  The  camphor  cerate  keeps 
well  with  care,  but  it  can  be  readily  made  extemporaneously,  and  thus  dispensed  ia 
a  i'resh,  non-irritating  condition.  This  plan  was  proposed  by  Prof.  Remington,  and 
adopted  by  the  Pharmacopoeia  committee  of  the  Philadelphia  College  of  Pharmacy. 

This  cerate  received  the  name  by  which  it  is  commonly  known  from  M.  Goulard, 
by  whom  it  was  employed  and  recommended.  It  immediately  begins  to  a.«sume  a 
yellowish  color,  and  after  a  short  time  becomes  so  rancid  as  to  be  scarcely  fit  for  use. 
Hence  it  should  be  prepared  in  small  quantities  at  once.  The  addition  of  a  few 
drops  of  acetic  acid  prevents  the  yellow  color  from  remaining  permanent.  The  late 
Mr.  Jacob  Bell  found  it  more  satisfiictory  when  made  with  yellow  wax.  (P.  J.  Tr., 
1859,  p.  459.)  Eggenfels,  a  German  pharmaceutist,  recommends  the  following 
method  of  proceeding  to  prevent  its  change  of  color.  The  wax  and  oil  are  melted  in 
a  water-bath  ;  the  solution  of  subacetate  of  lead,  previously  heated,  is  added  in  small 
portions  succes^sively,  and  the  mixture  well  stirred,  and  digested  for  some  time ;  a 
partial  saponification  takes  place,  and  an  emulsion  afterwards;  and  the  cerate  retains 
its  white  color.  (See  .4.  J.  P.,  1861,  p.  408.)  It  is  used  chiefly  in  excoriations, 
,  burns,  scalds,  and  chilblains,  and  in  cutaneous  eruptions.  Wherever  there  is  an 
acute  active  inflammation  of  the  skin  it  is  a  most  efficient  remedy. 

CERATUM    RESIXiE.    U.  S.      Resin    Cerate.     [Basilicon  Ointmeiit.'] 

(CE-Ra'tCm   RE-§i'XiE.) 

TTngaentnm  Resinse,  Br.;  Ointment  of  Rcfin,  Unguentum  Basilicnm  ;  C6rat  de  R^sine  anglais, 
Fr.;  ll.irzcenit.  G. 

'•  Resin,  thirty- five  parts  [or  seven  ounces  av.]  ;  Yellow  Wax,  fifteen  parts  [or 
three  ounces  av.]  ;  Lard,  fifty  parts  [or  ten  ounces  av.].  To  make  one  hundred 
parts  [or  twenty  ounces  av.].  Melt  them  together  at  a  moderate  heat,  strain  the 
mixture  through  muslin,  and  allow  it  to  cool  without  stirring."   U.  S. 

*•  Take  of  Resin,  in  coarse  nowder,  eight  ounces  ;  Yellow  Wax^owr  ounces ;  Simple 
Ointment  sixteen  ounces.  Melt  with  a  gentle  heat,  strain  the  mixture  while  hot 
through  flannel,  and  stir  constantly  while  it  cools."  Br. 

This  preparation  does  not  differ  greatly  from  that  formerly  officinal;  it  contains 
now  about  1  per  cent,  less  wax,  and  6  per  cent,  less  lard.  An  improvement  has 
been  made  in  the  manipulation,  however,  in  directing  the  ointment  not  to  be  stirred, 
a  better  consistence  being  secured  by  this  change.  The  straining  is  directed  in  con- 
sequence of  the  impurities  which  resin  often  contains.  Resin  cerate,  commonly  called 
basilicon  ointment,  is  much  used  as  a  gently  stimulant  application  to  blistered  sur- 
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faces,  indolent  ulcers,  burns,  scalds,  and  chilblains.     We  have  found  no  application 
more  eflfeetual  in  disposing  the  ulcers  which  follow  burns,  to  heal.* 

Off.  Prej).  Ceratum  Sabinae,  U.  S.;  Linimentum  Tercbinthinae,  U.  S.,  Br. 

CERATUM  SABINE.  U.  S.     Savine  Cerate. 

(CE-RA'TtJM  SA-Bi'NJE.) 

TJngfXientiim  Sabinee,  Br.;  Ointment  of  Savine,  Unguentum  Sabinse,  P.G.y  Cerat  de  Sabine,  Fr.; 
Sadebauin  Salbe,  G. 

"  Fluid  Ejftract  of  Savine,  twenty  jive  parts  [or  five  ounces  av.]  ;  Resin  Cerate, 
ninety  parts  [or  eighteen  ounces  av.].  Melt  the  llesin  Cerate  by  means  of  a  water- 
bath,  add  the  Fluid  Extract  of  Savine,  and  continue  the  heat  until  the  alcohol  has 
evaporated ;  then  remove  the  heat,  and  stir  constantly  until  cool."  U.  S. 

"Take  of  Fresh  Savine  Tops,  bruised,  eight  ounces;  White  Wax  three  ounces; 
Prepared  Lard  sixteen  ounces.  Melt  the  Lard  and  Wax  together  on  a  water- 
bath,  add  the  Savine,  and  digest  for  twenty  minutes.  Then  remove  the  mixture, 
and  express  through  calico."  £r.  The  U.S.  preparation  is  identical  with  that  for- 
merly officinal. 

As  the  savine  used  in  this  country  is  generally  brought  from  Europe  in  the  dried 
state,  we  are  compelled  to  resort  to  a  mode  of  preparing  the  cerate  different  from  that 
usually  employed  in  Europe.  In  the  Phurmacopceia  of  1850,  the  dried  savine  was 
simply  mixed,  in  powder,  with  resin  cerate  previously  softened ;  and  the  proportion 
used  was  one  part  of  the  powder  to  six  parts  of  ilie  cerate.  Nor  did  we  find  the 
preparation  thus  made  to  be  "  intolerably  acrid  and  almost  caustic,"  as  Dr.  Duncan 
described  it.  On  the  contrary,  it  answered  very  well  the  purpose  for  which  it  was 
used,  that  of  maintaining  the  discharge  from  blistered  surfaces.  The  process,  how- 
ever, of  the  present  edition  of  the  Pharmacopoeia  is  certainly  more  elegant  than  the 
former,  and  probably,  if  the  fluid  extract  has  been  carefully  made,  yields  a  more 
eflFective  product.  A  cerate,  prepared  in  the  same  manner  as  the  former  cerate, 
from  the  leaves  of  the  red  cedar  (Jitnipcrus  Virginiana),  is  sometimes  substituted 
for  that  of  savine,  but  is  less  efficient.  Prepared  according  to  the  process  of  the 
British  Pharmacopoeia,  savine  cerate  has  a  tine  deep  green  color,  and  the  odor  of 
the  leaves.     It  should  be  kept  in  closely-covered  vessels. 

Savine  cerate  is  preferable  to  the  ointment  of  Spanish  flies  as  a  dressing  for  per- 
petual blisters,  from  the  circumstance  that  it  has  no  tendency  to  produce  strangury. 
The  white  coating  which  forms,  during  its  use,  upon  the  blistered  surface  should  be 
occasionally  removed,  as  it  prevents  the  contact  ef  the  cerate.  It  is  sometimes  applied 
to  seton  cords,  to  increase  the  discharge. 

CEREVISIJE   FERMENTUM.  Br.     Beer  Yeast. 

(CER-E-VI§'I-^  FER-MEN'TUM.) 

"  The  ferment  obtained  in  brewinsi  beer."  Br. 

Fermentum,  U.S.  1870;  Levflre  de  Biere,  Levure,  Fr.;  Bierhefen,  Oberhefe,  (?.y  Fermcnto 
di  Cervogia,  It.;  Espuma  de  Cerveza,  Sp. 

This  is  the  substance  which  rises,  in  the  form  of  froth,  to  the  surface  of  beer,  and 
subsides,  during  the  process  of  fermentation.  A  similar  substance  is  produced  during 
the  fermentation  of  other  saccharine  liquids. 

It  is  fiocculent,  frothy,  somewhat  viscid,  semifluid,  of  a  dirty  yellowish  color,  a 
sour  vinous  odor,  and  a  bitter  taste.  At  the  temperature  of  60°  or  70°  F.,  in  a  close 
vessel  or  damp  atmosphere,  it  soon  undergoes  putrefaction.  Exposed  to  a  moderate 
heat  it  loses  its  liquid  portion,  becomes  dry,  hard,  and  brittle,  and  may  in  this  state 
be  preserved  for  a  long  time,  though  with  the  loss  of  much  of  its  peculiar  power. 

*  Ceratum  liesinse  Composilum,  U.  S.  1870.  Compound  Begin  Cerate.  Deshler's  Salvo;  Cerat  do 
r6sine  compose,  Fr.  "Take  of  Resin,  Suet,  Yellow  Wax,  each,  twelne  troyoitucen;  Turpentine  »ix 
troyoiinces;  Flaxseed  Oil  seven  tvoyonnr.es.  Melt  them  together,  strain  the  mixture  througlv  mus- 
lin, and  stir  it  constantly  until  cool."  U.S.  1870.  This  is  somewhat  more  stimulating  than  the 
Ceratum  Resinae,  but  is  applicable  to  similar  purposes,  particularly  to  the  treatment  of  indolent 
ulcers.  Under  the  name  of  Dexhler's  siitce,  it  is  popularly  employed  in  some  paits  of  the  United 
States.  It  should  be  kept  well  protected  from  the  air,  in  consequence  of  its  liability  when  exposed  to 
acquire  a  tough  consistence.     It  was  ofiiciaal  in  1870,  but  was  dropped  at  the  last  revision. 
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Yeast  cakes  are  made  by  putting  yeast  into  sacks,  washing  it  with  water,  then  sub- 
mitting it  to  pressure,'  and  ultimately  drying  it. 

Yeast  is  insoluble  in  alcohol  or  water.  Its  ultimate  composition,  according  to 
Schios!>bcrger  (Ann.  Chem.  nnd  Fharm.,  51,  p.  199),  is  carbon  49-9  per  cent., 
hydrogen  6  6  per  cent.,  nitrogen  12"1  per  cent.,  and  oxygen  31-4:  per  cent.  Its 
proximate  constituents  are  albuminoids,  cellulose,  fats,  and  resinous  substances. 
Its  bitterness  is  attributable  to  a  principle  derived  from  the  hops  The  property  for 
which  it  is  chiefly  valued  is  that  of  exciting  the  vinous  fermentation  in  saccharine 
liquids,  and  in  various  farinaceous  substances.  This  property  it  owes  to  its  nitro- 
genous ingredient;  for,  if  separated  from  this,  it  loses  its  powers  as  a  ferment,  and 
reacquires  them  upon  its  subsequent  addition.  It  is  also  rendered  ineftective  by 
strong  alcohol,  by  several  of  the  acids,  as  sulphuric  and  concentrated  acetic  acids,  by 
various  other  substances,  and  by  a  heat  of  212°.  At  a  high  temperature  the  yeast 
is  decomposed,  affording  products  similar  to  those  which  result  from  the  decompo- 
sition of  animal  matters.  From  experiments  by  Mr.  Horace  T.  Brown,  it  would 
appear  that  the  degree  of  atmospheric  pressure  has  much  influence  upon  the  progress 
of  the  alcoholic  fermentation,  which  is  considerably  retarded  by  a  diminution  of  that 
pressure.  (P.  J.  Tr.,  Jan.  1874,  p.  615.) 

Besides  alcohol  and  carbonic  acid,  which  are  the  characteristic  products  of  the 
vinous  fermentation,  various  other  substances  are  generated  in  smaller  or  larger  pro- 
portions, and,  among  the  rest,  an  organic  alkaloid,  which,  according  to  M.  Oser,  is 
always  produced  when  solutions  of  sugar  ferment  under  the  influence  of  yeast,  and 
is  always  present  in  fermented  liquors,  either  in  the  pure  state,  or  that  of  saline  com- 
bination. Its  formula  is  C^Hj^N^.  Its  hydrochlorate  is  in  hygroscopic  tables, 
which  become  brown  on  exposure  to  the  air,  and  have  a  bitter  taste.  {Journ.  de 
P/tann.,  Oct.  1869,  p.  305.) 

The  opacity  of  yeast  is  due  to  the  presence  of  a  microscopic  fungus,  first  discov- 
ered in  it  by  Leuwenhoek  in  1680.  As  originally  announced  by  Thenard  in  1803, 
this  yeast  plant  is  the  cause  of  the  alcoholic  fermentation.  It  consists  of  numerous 
cells,  irregular,  roundish,  or  cylindrical  in  shape,  separate,  joined  into  rows,  or  budding 
one  from  the  other.  During  fermentation  the  yeast  plant  multiplies  very  rapidly : 
and  when  the  fermentation  is  very  active  the  plant  rises  to  the  surface,  constituting 
the  so-called  top  yeast  of  the  brewer;  when  the  process  is  restrained  by  cold  the  yeast 
settles  and  constitutes  bottom  yeast.  Top  and  bottom  yeast  have  a  tendency  to  pro- 
duce the  form  of  fermentation  by  which  they  were  developed.  It  is  most  probable 
that  the  yeast  plant  is  the  mycelium,  or  early  vegetative  stage,  of  more  than  one 
species  of  mucor  or  mould ;  nnd  some  authorities  recognize  various  species  of  the 
yeast  fungus.  The  name  of  Toriila,  or  Torida  cercvisise^  was  first  given  to  the  yeast 
'  plant,  which  was  subsequently  called  Mycodemia  rini ;  Dr.  M.  Reess,  in  his  elab- 
orate work  (Botan.  Unfersuch.  Alkohohguhruugspihe,  Leipsic,  1870),  makes  a  dis- 
tinct genus  of  it,  Snccliaromyccs,  including  many  species. 

There  have  been  three  theories  in  regard  to  fermentation:  1st,  that  it  is  a  chemical 
process ;  2d,  that  it  is  of  galvanic  origin  ;  3d,  that  it  is  the  result  of  the  vital  actions 
of  the  yeast  plant.  The  chemical  theory  founded  by  Trommsdorff"  and  Meissner  has 
been  very  ably  advocated  by  Liebig,  but,  chiefly  owing  to  the  labors  of  Pasteur,  the 
vital  theory  is  now  almost  universally  accepted. 

Medical  Properties.  Yeast  has  been  highly  commended  as  a  stimulant  remedy 
in  typhoid,  hectic,  and  other  similar  fevers,  but  is  at  present  very  rarely  used.  lu 
some  of  these  cases  it  has  been  given  with  great  asserted  advantage  in  doses  of  a  pint 
(472  C.c.)  a  day.  It  still  continues  to  be  employed  to  a  considerable  extent  as  a 
remedy  against  successive  eruptions  of  boils,  in  doses  of  an  ounce  (30  C.c.)  three  times 
a  day.  Locally  applied  it  is  probably  stimulant,  although  it  may  be  the  products  of 
fermentation  rather  than  the  yeast  which  give  the  peculiar  value  to  the  "yeast 
poultice." 

I%ann.  Uses.  In  preparing  Acidum  Citricum,  Br. 

Off.  Prep.  Cataplasma  Fermenti,  Br. 
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CERII  OXALAS.  U.  8.,  Br.     Oxalate  of,  Cerium. 

Ce2  (C2  04)3.  9H2  O  ;  708.  (CE'EI-i  OX'A-LAS.)  Ce2  O3,  SCj  O3.  9H0j  354. 

"  A  salt  which  may  be  obtained  as  a  precipitate  by  adding  solution  of  oxalafe  of 
amniiiniii  to  a  soluble  salt  of  cerium."  Br. 

Cerium  Oxalicum,  Oxalad  Ciricus;  Oxalate  de  Cerium,  Fr.;  Oxalsaurcs  Ceroxydul,  Cerium  Ox- 
alat,  G. 

Cerium  is  a  metal,  which  was  discovered  in  1803  by  Beizclius  and  Hisinger,  and 
about  the  same  time  by  Klaproth,  wlio,  however,  described  it  as  an  earth.  By  the 
two  former  chemists  it  was  recognized  as  a  metal,  and  named  cerium  in  honor  of 
the  goddess  Ceres.  It  was  obtained  I'rom  a  Swedish  mineral,  formerly  Irom  its  great 
weight  called  heavy  stone  of  Baslnas  (Bastnas  Schwerstein),  but  now  named  cerife, 
after  the  metal  extracted  from  it.  Besides  cerite,  it  has  been  found  in  several  other 
minerals,  as  ffadolinite,  orthi/c,  etc.,  in  the  north  of  Kurope,  a  number  of  different 
minerals  from  Greenland,  and  allniiite  near  Bethlehem,  in  Pennsylvania.  It  is  not 
easy  to  obtain  it  pure  in  the  metallic  state,  as  its  oxides  and  salts  are  difficult  of  re- 
duction. Berzelius  describes  it  as  in  the  form  of  pulverulent  masses,  of  a  deep 
chocolate-brown,  which  exhibit,  however,  under  the  burnisher  a  metallic  appearance, 
and  a  dark  gray  color.  Hildebrand  and  Norton  have  since  prepared  it  in  large 
quantity  by  the  electrolysis  of  its  chloride.  It  is  a  bad  conductor  of  electricity. 
Heated  in  the  air  it  takes  fire  before  the  point  of  ignition,  and  burns  vividly,  pass- 
ing to  the  state  of  peroxide.  At  ordinary  temperatures  it  is  oxidized  in  a  moist 
atmosphere,  giving  out  a  strong  and  disagreeable  smell  of  hydrogen.  In  water,  es- 
pecially when  moderately  heated,  it  rapidly  oxidizes  with  the  evolution  of  hydrogen, 
and  the  water  does  not  become  alkaline.  There  are  two  oxides  of  cerium  hitherto 
considered  as  the  protoxide  and  sesquioxide.  (According  to  more  recent  investiga- 
tors, cerium  forms  a  sesquioxide  and  a  dioxide  only,  so  that  cerous  oxalate,  which 
is  the  officinal  salt,  is  an  oxalate  of  the  sesquioxide,  a  fact  recognized  in  the  Phar- 
macopoeia of  1880.)  Sulphur  and  phosphorus  combine  with  it.  Of  its  compounds 
two  only  have  been  introduced  into  medicine,  the  nitrate  and  oxalate,  of  which  the 
latter  was  recognized  for  the  first  time  offieinally  in  the  last  edition  of  the  British 
Pharmacopoeia,  and  in  the  U.  S.  Pharmacopoeia  of  1870. 

Oxalate  of  cerium  may  be  obtained  from  eerite,  and  Prof.  F.  F.  Mayer,  of  New 
York,  gives  a  process  for  the  purpose,  of  which  the  following  is  an  outline. 

The  mineral  consists  of  silicates  of  cerium,  lanthanum,  and  didymium,  with  nu- 
merous other  substances  in  smaller  proportion,  the  oxide  of  cerium  constituting 
about  39  per  cent,  of  the  whole.  The  powdered  mineral  is  made  into  a  paste  with 
sulphuric  acid,  and  then  heated  over  a  lamp  until  the  mass  ceases  to  swell  up,  and 
no  longer  absorbs  sulphuric  acid  very  cautiously  added.  Upon  the  cooling  of  the 
mass,  it  is  powdered,  and  exposed  in  a  crucible  to  the  heat  of  an  anthracite  fire  until 
it  assumes  a  pale  brownish  red  color.  It  is  now  lixiviated  first  with  hot  water  and 
then  with  nitric  acid,  and  the  solution  treated  with  sulphuretted  hydrogen  in  order 
to  get  rid  of  various  metals  by  precipitation.  To  the  clear  liquid  some  hydrochloric 
acid  is  first  added,  and  then  a  solution  of  oxalic  acid,  the  former  of  which  holds  in 
solution  the  oxalate  of  calcium  produced,  the  latter  throws  down  oxalates  of  cerium 
and  other  metals.  The  precipitate,  having  been  washed  with  warm  water,  is  formed 
into  a  paste  with  a  quantity  of  carbonate  of  magnesium  equal  to  half  that  of  the 
mineral  employed;  and  the  paste  is  dried  on  porous  fire  brick,  finely  powdered,  and 
calcined  till  it  becomes  of  a  cinnamon  color.  It  now  contains  all  of  the  cerium  in 
the  form  of  ceroso-ceric  oxide.  To  separate  this  the  mass  is  treated  with  an  excess 
of  nitric  acid,  the  solution  evaporated  to  get  rid  of  the  excess  of  acid,  then  diluted 
with  warm  water,  and  lastly  poured  into  a  vessel  containing  boiling  water  acidulated 
with  a  little  more  than  half  of  one  per  cent,  of  sulphuric  acid.  A  yellow  precipi- 
tate of  basic  sulphate  of  cerium  is  formed,  while  a  little  of  the  neutral  sulpiiate, 
and  all  the  lanthanum  and  didymium,  remain  dissolved.  The  precipitate  is§iow 
dissolved  in  stronger  sulphuric  acid,  the  solution  digested  with  a  lew  crystals  of  hy- 
posulphite of  sodium,  in  order  to  reduce  the  ceroso-ceric  oxide  of  cerium  to  cerous 
oxide,  and  the  liquid,  having  been  filtered,  is  treated  with  solution  of  oxalic  acid. 
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which  causes  a  precipitate  of  oxalate  of  cerium.  This  is  washed  with  warm  water, 
and  dried.  (X  J.  P.,  1860,  p.  4.) 

Oxalate  of  cerium  is  '"a  white,  slightly  granular  powder,  permanent  in  the  air, 
odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  hydrochloric  acid. 
On  heating  the  salt  to  a  dull  red  heat,  a  yellow  or  yellowish-red  residue  of  oxide  of 
cerium  is  left  (a  brown  color  would  indicate  the  presence  of  oxide  of  didymium). 
On  boiling  the  salt  with  solution  of  potassa,  filtering,  supersaturating  a  portion  of 
the  cold  filtrate  with  acetic  acid,  and  adding  test-solution  of  chloride  of  calcium,  a 
white  precipitate  is  obtained,  soluble  in  hydrochloric  acid.  The  other  portion  of 
the  filtrate  should  not  yield  a  precipitate  on  the  addition  of  an  excess  of  test-solu- 
tion of  chloride  of  ammonium  (aluminium),  or  of  test-solution  of  sulphide  of  am- 
monium (zinc).  On  dissolving  the  suit  in  hydrochloric  acid,  no  effervescence  should 
occur  (abs.  of  carbonate),  and  the  solution  should  not  be  precipitated  or  rendered 
turbid  by  hydrosulphuric  acid  (abs.  of  metallic  impurities)."  U.  S.  As  usually  seen 
in  commerce  it  has  a  pinkish  tinge,  due  to  the  presence  of  a  trace  of  a  compound 
of  didymium.  The  British  Pharmacopoeia  states  that  "if  the  salt  be  boiled  with 
solution  of  potash  and  filtered,  the  filtrate  is  not  affected  by  solution  of  chloride  of 
ammonium,  but,  when  supersaturated  with  acetic  acid,  it  gives  with  chloride  of  cal- 
cium a  white  precipitate,  soluble  in  hydrochloric  acid."  When  heated  to  dull  red- 
ness it  yields  a  reddish  brown  powder,  which  is  wholly  soluble  without  effervescence 
in  boiling  hydrochloric  acid,  and  the  resulting  solution  gives  with  solution  of  sul- 
phate of  potassium  a  white  crystalline  precipitate.  Br. 

Medical  Properties.  The  oxalate  of  cerium  is  supposed  to  act  in  a  manner 
very  similar  to  tiie  subnitrate  of  bis^muth.  It  was  originally  brought  forward  by  Sir 
James  Y.  Simpson  as  a  remedy  in  the  vomiting  of  pregnancy,  and  has  been  exten- 
sively used  in  this  affection,  and  also  in  gastric  disturbances  of  various  diseases, 
such  as  phthisis,  uterine  disorder,  hysteria,  dyspepsia,  pyrosis,  etc.  To  a  less  ex- 
tent it  has  been  used  in  intestinal  inflammatory  diseases.  Prof.  Simpson  also  con- 
sidered it  to  be  a  good  nervine  tonic,  and  used  it  with  great  asserted  advantage  in 
chorea.  The  dose  is  a  grain  (00G5  Gm.),  doubled  if  necessary,  and  repeated  three 
times  a  day,  or  more  frequently  if  a  return  of  the  vomiting  should  seem  to  require 
it.     It  may  be  given  in  pill  or  suspended  in  water.  • 

Nitrate  of  cerium  has  also  been  employed,  though  not  oflBcinal.  The  late  Dr. 
Simpson  believed  it  to  act  as  a  nervine  tonic,  and  has  seen  it  useful  in  chronic  intes- 
tinal eruption,  irritable  dyspepsia  with  gastrodynia  and  pyrosis,  and  chronic  vomiting 
generally,  as  well  as  in  that  of  pregnancy.  The  dose  is  the  same  as  that  of  the 
oxalate,  though  it  would  be  prudent  to  begin  with  a  smaller  quantity,  as,  being  a 
soluble  salt,  it  might  be  more  disposed  to  irritate  in  overdoses. 

CETACEUM.  U.  S.,  Br.     Spermaceti. 

(CE-TA'CE-UM.) 

"  A  peculiar,  concrete,  fatty  substance,  obtained  from  Physeter  macrocephalus. 
Linne.  (  C/ass,  Mammalia  ;  Order,  Cetacea.)"  U.  S.  ''  Nearly  pure  cetine,  obtained, 
mixed  with  oil,  from  the  head  of  the  Sperm  Whale,  Physeter  macrocephalus ;  sep- 
arated from  the  oil  by  filtration  and  pressure,  and  afterwards  purified. '  Br. 

Anibreblanc,  Blanc  de  Baleine,  Spermaceti,  Cetine,  Fr.;  Wallralh,  Spermacetis,  G.;  Spermaceti, 
It.;  Ksperma  de  Ballena,  Sp. 

The  spermaceti  whale  is  from  sixty  to  eighty  feet  long,  with  an  enormous  head, 
not  less  in  its  largest  part  than  thirty  feet  in  circumference,  and  constituting  one-third 
of  the  whole  length  of  the  body.  The  upper  part  of  the  head  is  occupied  by  large 
cavities,  separated  by  cartilaginous  partitions,  and  containing  an  oily  liquid,  which, 
after  the  death  of  the  animal,  concretes  into  a  white  spongy  mass  consisting  of  sper- 
maceti mixed  with  oil.  This  mass  is  removed,  and  the  oil  allowed  to  separate  by 
draining.  The  crude  spermaceti,  obtained  from  a  whale  of  the  ordinary  size,  is  more 
than  sufficient  to  fill  twelve  large  barrels.  It  still  contains  much  oil  and  other  impu- 
rities, from  which  it  is  freed  by  expression,  washing  with  hot  water,  melting,  strain- 
ing, and  repeated  washing  with  a  weak  boiling  lye  of  potash.     Common  whale  oil 
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and  the  oil  of  other  cetaceous  animals  contain  small  quantities  of  spermaceti,  which 
they  slowly  deposit  on  standing.* 

Spermaceti  is  in  white,  pearly,  semitransparent  masses ;  of  a  neutral  reaction  ;  of 
a  crystalline  foliaceous  texture ;  friable,  soft,  and  somewhat  unctuous  to  the  touch ; 
slightly  odorous;  insipid;  of  the  sp.  gr.  0943;  fusible  at  44r-5°  C.  (112°  F.)  {Bos- 
tock),  not  under  38°  C.  (100°  F.)  {Br.) ;  volatilizable  at  a  high  temperature  with- 
out change,  in  vacuo,  but  partially  decomposed  if  the  air  is  admitted  ;  inflammable; 
insoluble  in  water;  soluble  in  small  proportion  in  boiling  alcohol,  ether,  and  oil  of 
turpentine,  but  deposited  as  the  liquids  cool ;  and  in  the  fixed  oils ;  not  affected 
by  the  mineral  acids,  except  sulphuric,  which  decomposes  and  dissolves  it ;  ren- 
dered yellowish  and  rancid  by  long  exposure  to  hot  air,  but  capable  of  being  again 
purified  by  washing  with  a  warm  lye  of  potash.  "  Sp.  gr.  about  0-945.  It  melts 
near  50°  C.  (122°  F.),  and  congeals  near  45°  C.  (113°  F.).  It  is  soluble  in  ether, 
chloroform, f  disulphide  of  carbon,  and  in  boiling  alcohol ;  but  slightly  soluble  in 
cold  benzin."  U.  S.  As  found  in  the  shops  it  is  not  chemically  pure,  containing 
a  fixed  oil,  and  often  a  peculiar  coloring  principle.  From  these  it  is  separated  by 
boiling  in  alcohol,  which  on  cooling  deposits  it  in  crystalline  scales.  Thus  purified, 
it  does  not  melt  under  49°  C.  (120°  F.),  is  soluble  in  40  parts  of  boiling  alcohol 
of  the  sp.  gr.  0-821  {Thenard),  and  is  harder,  more  shining,  and  less  unctuous 
than  ordinary  spermaceti. 

Spermaceti  is  a  mixture  of  various  fiits.  When  recrystallized  from  alcohol  as 
just  described,  the  purified  cetiti  is  obtained,  while  the  alcohol  on  evaporation  de- 
posits an  oil,  the  cetia-claine  of  Berzelius,  which  saponified  yields  cetin-elaic  acid, 
an  acid  resembling  but  distinct  from  oleic  acid.  The  cetin  which  crystallizes  out 
of  the  alcohol  is  essentially  celfjl palmitate,  C,gH3,(CigH3302), — that  is,  a  compound 
of  cetyl  alcohol  {ethal  of  Chevrenl),  CjgHjj.OU,  and  palmitic  acid,  G^^^.f).^.  Ac- 
cording to  Heintz,  however,  there  are  small  amounts  of  other  fats  witli  the  cetin ; 
fats  containing  the  acids,  stearic,  CjgtLggOj,  mi/ristic,  Cj^H^gO^,  and  lauro- stearic, 
CjjH^iO.^,  and  the  alcohol  radicles  corresponding  to  these  acids. 

Medical  Properties  and  Uses.  Spermaceti  has  been  given  as  a  demulcent  in 
irritations  of  the  mucous  membranes ;  but  it  possesses  no  peculiar  virtues,  and  its 
internal  use  has  generally  been  abandoned.  It  may  be  reduced  to  powder  by  the 
addition  of  a  little  alcohol  or  almond  oil,  or  administered  in  emulsion,  conveniently 
made  by  mixing  the  spermaceti,  first  with  half  its  weight  of  olive  oil,  then  with 
powdered  gum  arable,  and  lastly  with  water  gradually  added.  It  is  an  ingredient  of 
many  ointments  and  cerates. 

Off.  Prep.  Ceratum  Cetacei,  U.S.;  Charta  Cantharidis,  U.S.;  Charta  Epispastica, 
Br.;  Unguentum  Aquae  Rosas,  U.  S.;  Unguentum  Cetacei,  Br. 

CETRARIA.  U.S.,  Br.     Cetraria.     [Iceland  3foss.'] 

(CE-TRA'RI-A.) 

"  Cetraria  Islandica.  Acharius.  {JVat.  Ord.  Lichenes.)"  U.  S.  "  The  entire 
Lichen."  Br. 

Lichen  Islandicus,  P.ff.;  Mousse  d'lslande,  Licben  d'Tslande, /'r  ,•  Isliindisches  Moos,  Islan- 
dische  Fleclito,  Lungeniuoos.  G.;  Lichcne  islandico,  It.;  Liquet)  islandico,  Sp. 

Gen.  Ch.  Plant  cartilagino-membranous,  ascending  or  spreading,  lobed,  smooth, 
and  naked  on  both  sides.  Apothecia.  shield-like,  obliquely  adnate  with  the  margin, 
the  disk  colored,  plano-concave  ;  border  iaflexed,  derived  from  the  frond.  Loudon  s 
Encyc. 

Cetraria  Islandica.  Acharius,  Lichenog.  Univ.  512  ;  B.  &  T.  302. — Lichen 
Islandicus.  Woodv.  Med.  Bot.  p.  803,  t.  271.     Iceland  moss  is  foliaceous,  erect,  from 

■'-  According  to  W.  Gilmour,  uperm  oil  should  contain  not  less  than  4  per  cent,  of  cetin,  and  if 
much  less  be  obtained  by  the  following  process,  adulteration  has  been  practised.  Shake  one  part 
by  weight  of  sulphuric  acid  (sp.  gr.  I-S4)  with  four  parts  of  the  oil  ;  allow  to  stand  20  minutes, 
shaking  twice;  add  3  ounces  of  distilled  water;  shake  this  thoroughly,  and  allow  to  stnnd  10  to  20 
hours  ;  dilute  with  3  or  4  times  its  volume  of  distilled  water;  agitato  thoroughly.  On  standing  the 
cetin  floats  upon  the  top,  and  can  readily  be  skimmed  off,  washed,  dried,  and  weighed.  {P.  J.  Tr., 
vii.  328.) 

f  In  consequence  of  its  solubility  in  chloroform,  stains  made  by  dropping  it  on  cloth  may  be 
quickly  removed  by  that  liquid. 
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two  to  four  inches  high,  with  a  dry,  coriaceous,  smooth,  shining,  laciniated  frond  or 
leaf,  the  lobes  of  which  are  irregularly  subdivided,  channelled  and  fringed  at  their 
edges  with  rigid  hairs.  Those  divisions  upon  which  the  fruit  is  borne  are  dilated. 
The  color  is  olive-brown  or  greenish  gray  above,  reddish  at  the  base,  and  lighter  on 
the  under  than  the  upper  surface.  The  fructification  is  in  flat,  shield-like,  reddish 
brown  receptacles,  with  elevated  entire  edges,  placed  upon  the  surface  of  the  frond 
near  its  border.  The  plant  is  found  in  the  northern  latitudes  of  the  old  and  new 
continents,  and  on  the  elevated  mountains  farther  south.  It  received  its  name  from 
the  abundance  with  which  it  prevails  in  Iceland.  It  is  also  abundant  on  the  mountains 
and  in  the  sandy  plains  of  New  England.  "  It  should  be  freed  from  pine  leaves, 
mosses  and  other  lichens,  which  are  frequently  found  mixed  with  it."    IT.  S. 

The  dried  moss  is  of  diversified  color,  grayish  white,  brown,  and  red,  in  different 
parts,  with  less  of  the  green  tint  than  in  the  recent  state.  It  is  officinally  charac- 
terized as  follows.  "  From  two  to  four  inches  (5  to  10  cm.)  long,  foliaccous,  with 
fringed  and  channelled  lobes,  brownish  above,  whitish  beneath,  brittle  and  inodor- 
ous ;  when  softened  in  water,  cartilaginous,  and  having  a  slight  odor ;  its  taste  is 
mucilaginous  and  bitter."  It  is  inodorous,  and  has  a  mucilaginous,  bitter  taste. 
Macerated  in  water,  it  ab.sorbs  rather  more  than  its  own  weight  of  the  fluid,  and,  if 
the  water  be  warm,  renders  it  bitter.  Boiling  water  extracts  all  its  soluble  princi- 
ples. The  decoction  thickens  upon  cooling,  and  acquires  a  gelatinous  consistence, 
resembling  that  of  starch  in  appearance,  but  without  its  viscidity.  After  some  time 
the  dissolved  matter  separates,  and  when  dried  forms  semi-transparent  masses,  insol- 
uble in  cold  water,  alcohol,  or  ether,  but  soluble  in  boiling  water,  and  in  solution 
forming  a  blue  compound  with  iodine.  Lichcnin,  or  Lichen  Starch,  C,jH^Oj£,,  re- 
sembles starch  in  its  general  characters,  but  differs  from  it  in  some  respects.  Ber- 
zelius  found  in  100  parts  of  Iceland  moss  16  of  chlorophyll,  3-0  of  a  peculiar  bitter 
principle,  36  of  uncrystallizable  sugar,  37  of  gum,  7'0  of  the  apotheme  of  extrac- 
tive, 4-1  6  of  the  peculiar  starch-like  principle,  19  of  the  bilichenates  of  potassium 
and  calcium  mixed  with  phosphate  of  calcium,  and  36-2  of  amylaceous  fibrin — the 
excess  being  1"6  parts. 

The  starch-like  substance  named  lichenin  has  been  found  to  consist  of  two  dis- 
tinct proximate  principles,  one,  for  which  the  name  of  lichenin  may  be  retained, 
while  for  the  other  no  particular  designation  has  been  chosen,  but  which  we  may 
call  lichenoid.  A-cording  to  Th.  Berg  (  These  de  Dorpat,  1872).  cetrana  yields  35*15 
per  cent,  of  the  mixed  principles,  of  which  20  per  cent,  is  of  lichenin,  and  11-5  of 
the  so-called  lichenoid.  To  separate  them,  a  decoction  of  the  moss,  concentrated  to 
a  small  bulk,  and  still  hot,  is  treated  by  alcohol  at  85°.  The  lichenoid  is  deposited 
in  flocculi,  which  gradually  unite  in  a  viscid  mass.  This,  being  washed  by  alcohol, 
until  it  ceases  to  be  bitter,  and  then  dried,  yields  a  light  friable  matter  partly  sol- 
uble in  cold  water,  with  which  it  forms  a  yellow,  limpid  solution.  To  deprive  it 
of  mineral  and  coloring  substances,  it  is  dissolved  in  a  little  water,  and  precipitated 
afresh  by  alcohol.  Lichenin  is  insoluble  in  cold  water,  but  swells  up  and  easily  dis- 
solves in  hot  water.  It  is  insoluble  in  alcohol  and  in  ether.  It  is  only  tinged  by 
iodine.  Lichenoid  is,  on  the  contrary,  colored  blue  by  that  reagent.  It  is  in  part 
dissolved  in  cold  water;  and  the  undissolved  part  is  equally  colored  blue  by  iodine. 
It  is,  like  lichenin,  insoluble  in  alcohol  and  ether.  Both  substances  have  strong 
analogies  with  starch,  yet  are  distinct.  For  a  further  account  of  these  principles, 
see  Journ.  de  Pharm.,  1873,  p.  15-1. 

The  name  of  cetrai-in  has  been  confeiTed  on  the  bitter  principle.  The  following 
process  fur  obtaining  it  is  that  of  Dr.  Herberger.  "  The  moss,  coarsely  powdered,  is 
boiled  for  half  an  hour  in  four  times  its  weight  of  alcohol  of  0883.  The  liquid 
when  cool  is  expressed  and  filtered,  and  treated  with  diluted  hydrochloric  acid,  in  the 
proportion  of  three  drachms  to  every  pound  of  moss  employed.  Water  is  then  added 
in  the  quantity  of  about  four  times  the  bulk  of  the  liquid,  and  the  mixture  left  for 
a  night  in  a  closed  matrass.  The  deposit  which  forms  is  collected  on  a  filter,  allowed 
to  drain  as  much  as  possible,  and  submitted  to  the  press.  To  purify  it,  the  mass, 
while  still  moist,  is  broken  into  small  pieces,  washed  with  alcohol  or  ether,  and  treated 
with  two  hundred  times  its  weight  of  boiling  alcohol,  which  dissolves  the  cetrarin, 
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leaving  the  other  organic  principles  by  which  it  has  hitherto  been  accompanied.  The 
greater  part  is  deposited  as  the  liquor  cools,  and  the  remainder  may  be  obtained  by 
evaporation.  By  this  process  one  pound  of  moss  yielded  to  Dr.  Herberger  133  grains 
of  cetrarin.  This  principle  is  white,  not  crystalline,  light,  unalterable  in  the  air,  in- 
odorous, and  exceedingly  bitter,  especially  in  alcoholic  solution.  Its  best  solvent  is 
absolute  alcohol,  of  which  100  parts  dissolve  1-7  of  cetrarin  at  the  boiling  tempera- 
ture. Ether  also  dissolves  it,  and  it  is  slightly  soluble  in  water.  Its  solutions  are 
quite  neutral  to  test-paper.  It  is  precipitated  by  the  acids,  and  rendered  much  more 
soluble  by  the  alkalies.  Concentrated  hydrochloric  acid  changes  its  color  to  a 
bright  blue.  It  precipitates  the  salts  of  iron,  copper,  lead,  and  silver.  In  the  dose 
of  two  grains,  every  two  hours,  it  has  been  used  successfully  in  intermittent  fever. 
{J(mrn.  de  Pharm.,  xxiii.  505.)  Drs.  Schnedermann  and  Knop  have  ascertained 
that  the  cetrarin  above  referred  to  consists  of  three  distinct  substances;  1,  cdraric 
acid,  CjgHjgOg,  which  is  the  true  bitter  principle,  crystallizable,  and  intensely  bitter; 
2,  a  substance  resembling  the  fatty  acids,  called  lichen  stearic  acid,  Ci^H^^Og,  the 
crystals  of  wiiich  melt  at  120°  C.  (248°  F.);  and,  3,  a  green  coloring  substance,  which 
they  name  thaUochlor.  These  principles  are  obtained  perfectly  pure  with  great  diffi- 
culty.  (Ann.  der  Pharm.,  Iv.  144.) 

The  gum  and  starch  contained  in  the  moss  render  it  sufficiently  nutritive  to  serve 
as  food  for  the  Lapps  and  Icelanders,  who  employ  it  powdered  and  made  into  bread, 
or  boiled  with  milk,  after  having  partially  freed  it  from  the  bitter  principle  by  re- 
peated maceration  in  water.  As  suggested  by  Berzelius,  the  bitterness  may  be 
entirely  extracted  by  macerating  the  powdered  moss,  for  24  hours,  in  twenty-four 
times  its  weight  of  a  solution  formed  with  1  part  of  an  alkaline  carbonate  and  375 
parts  of  water,  then  decanting  the  liquid,  and  repeating  the  process  with  an  equal 
quantity  of  the  solution.     The  powder,  being  now  dried,  is  perfectly  sweet. 

Medical  Properties  and  Uses.  Iceland  moss  is  demulcent,  nutritious,  and  tonic, 
and  well  calculated  for  affections  of  the  mucous  membrane  of  the  lungs  and  bowels, 
with  debility  of  the  digestive  organs,  or  of  the  system  generally.  Hence  it  has  been 
found  useful  in  chronic  catarrhs,  and  other  chronic  pulmonary  affections  attended 
with  copious  puruloid  expectoration,  in  dyspepsia,  in  chronic  dysentery  and  diarrhoea, 
and  in  the  debility  succeeding  acute  disease,  or  dependent  on  copious  purulent  dis- 
charge from  external  ulcers.  At  one  time  it  possessed  much  reputation  as  a  remedy 
in  pulmonary  consumption.  It  had  long  been  employed  in  this  disease,  and  in 
haemoptysis,  by  the  Danish  physicians,  before  it  became  generally  known.  In  the 
latter  half  of  the  last  century  it  came  into  extensive  use,  and  numerous  cures  sup- 
posed to  have  been  effected  by  it  are  on  record.  We  now  know  that  it  acts  only  as 
a  mild,  nutritious,  demulcent  tonic,  and  can  exercise  no  specific  influence  over  the 
tuberculous  affection,  though  it  may  be  of  value  in  chronic  bronchitis. 

It  is  usually  employed  in  the  form  of  decoction.  (See  Decoctum  Cetrarist?)  By 
some  writers  it  is  recommended  to  deprive  it  of  the  bitter  principle  by  maceration 
in  water  or  a  weak  alkaline  solution,  before  preparing  the  decoction  ;  but  we  thus 
reduce  it  to  the  state  of  a  simple  demulcent,  or  mild  article  of  diet,  in  which  respect 
it  is  not  superior  to  the  ordinary  farinaceous  or  gummy  substances  used  in  medicine., 
The  powder  is  sometimes  given  in  the  dose  of  thirty  grains  or  a  drachm  (1-95-3-9' 
Gm.)  ;  and  a  preparation  at  one  time  obtained  some  repute,  in  which  the  ground 
moss  was  incorporated  with  chocolate,  and  used  at  the  morning  and  evening  meal 
as  an  ordinary  beverage. 

Off.  Prep.  Decoctum  Cetrariae. 

CHARTS.     Papers. 

(CHAR'T^.) 

Papiers  sparadrapiques,  Fr.;  Medicamentirte  Papiere,  G. 

This  class  of  preparations,  long  officinal  in  the  French  Codex,  was  some  time  since 
adopted  into  the  British  Pharmacopoeia,  but  was  not  introduced  into  that  of  the 
United  States  until  the  revision  of  1870. 
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CHARTA  CANTHARIDIS.   U.S.     Cantharides Paper. 

(CHAR'TA.  CAN-THAR'I-DIS.) 
Charta  Epispastica^  Br.;  Blistering  Paper,  Charta  Vesicatoria;  Papier  ^pispastiqoe.  Papier 
&  V^sicatoire  nux  Cantharides,  Fr.;  Spanischfliegen-Papier,  G. 

*'  White  Wax,  eight  parts  [or  ibur  ounces  av.]  ;  Spermaceti,  three  parts  [or  one 
and  u  half  ounces  av.]  ;  Olive  Oi\,  four  parts  [or  two  fluidounces]  ;  Canada  Turpen- 
tine, one  part  [or  half  an  ounce  av.];  Cantharides,  in  No.  40  powder,  one  part  [or 
half  an  ounce  av.]  ;  Water,  ten  parts  [or  five  fluidounces].  Mix  all  tlie  substances 
in  a  tinned  vessel,  and  boil  gently  for  two  hours,  constantly  stirrinj;.  Strain  throufrh 
a  woollen  strainer  without  expressinT,  and,  by  means  of  a  water-bath,  keep  the  mix- 
ture in  a  liquid  state  in  a  shallow,  flat-bottomed  vessel  with  an  extended  surface. 
Coat  strips  of  sized  paper  with  the  melted  plaster,  on  one  side  only,  by  passing  them 
successively  over  the  surface  of  the  liquid;  when  dry,  cut  the  strips  into  rectangular 
pieces."    U.  S. 

"Take  of  White  Wax  four  ounces  ;  Spermaceti  one  and  a  half  ounces;  Olive 
Oil  tico  fluidounces  ;  Resin  three-quarters  of  an  ounce  ;  Canada  Balsam  one-quarter 
of  an  ounce  ;  Cantharides,  in  powder,  one  otmce;  Distilled  Water  six  fluidounces. 
Digest  all  the  ingredients,  excepting  the  Canada  Balsam,  in  a  water-bath  for  two 
hours,  stirring  them  constantly ;  then  stniin,  and  separate  the  plaster  from  the 
watery  liquid.  Mix  the  Canada  Balsam  with  the  plaster  melted  in  a  shallow  vessel, 
and  pass  strips  of  paper  over  the  surface  of  the  hot  liquid,  so  that  one  surface  of 
the  paper  shall  receive  a  thin  coating  of  the  plaster.  It  may  be  convenient  to 
employ  paper  ruled  so  as  to  indicate  divisions  each  of  which  is  one  square  inch,"  Br. 
The  weights  employed  in  this  process  are  avoirdupois,  and  the  measures  Imperial. 

This  was  intended  as  a  convenient  substitute  for  the  common  blistering  plaster, 
and,  if  equally  effectual,  would  be  frequently  preferred,  from  being  already  spread, 
as  well  as  for  its  greater  cleanliness  and  facility  of  application.  The  proportion  of 
flies,  however,  is  considerably  less.  From  this  cause  it  must  be  very  greatly  inferior 
in  blistering  power,  and  consequently  less  certain  ;  this  is  a  point  which  has  been 
determined  by  experience ;  although  it  is  said  that,  when  properly  applied,  so  as  to 
insure  close  adhesion  to  the  skin,  it  is  not  less  eflScicnt  than  the  British  pla.ster,  or 
the  Cerate  of  Cantharides  of  the  U.  S.  Pharmacopoeia.  {Med.  Times  and  Gaz., 
1867,  p.  284.)  It  has  been  so  seldom  used,  however,  since  its  introduction,  that  it 
would  seem  hardly  proper  to  venture  an  opinion  upon  its  value. 

CHAI^TA  POTASSII  :NITRATIS.  U.S.     NUrate  of  Potassium 

Paper. 

(CHAR'T.\  PO-TAS'SI-i  XI-TRA'TIS.) 

Papier  nitrg,  Fr. 

"  Nitrate  of  Potassium,  txcenty  parts  [one  ounce  av.]  ;  Distilled  Water,  eighty 
parts  [four  fluidounces].  Dissolve  the  Nitrate  of  Potassium  in  the  Distilled  Water. 
Immerse  strips  of  white,  unsized  paper  in  the  solution  and  dry  them.  Keep  the 
paper  in  securely  closed  vessels."    U.  S. 

This  is  a  new  oflScinal  preparation,  and  is  identical  with  the  Charta  Nitrata  of 
the  German  Pharmacopoeia;  it  is.  sometimes  called  asthma  paper.  Care  should  be 
taken  to  dissolve  thoroughly  all  of  the  nitrate  of  potassium,  so  that  it  shall  not  be 
deposited  upon  the  paper  in  large  particles,  and  thus  interfere  with  the  slow  and  steady 
combustion  of  the  paper. 

Medical  Properties.  This  paper  is  an  excellent  remedy,  which  in  many  cases 
of  asthma  affords  much  relief  It  is  used  by  burning  in  front  of  the  patient,  who 
inhales  its  fumes.  Its  eflBcacy  is  much  increased  by  saturating  it  with  fluid  extract 
of  belladonna  and  drying.     Paper  thus  prepared  must  be  used  with  some  caution. 

CHARTA  SIXAPIS.    U.  S.     Mustard  Paper. 

(CHAR'T.^  SI->'A'PIS.) 
Papier  sinapise,  Fr.;  Senfpapier,  G. 

"  Black  Mustard,  in  No.  60  powder ;  Benzin,  Solution  of  Gutta-percha,  each,  a 
sufficient  quantity.  Pack  the  Mustard  tightly  in  a  conical  percolator,  and  gradually 
pour  Benzin  upon  it  until  the  percolate  ceases  to  produce  a  permanent,  greasy  stain 
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upon  blotting  paper.  Remove  the  powder  from  the  percolator,  and  dry  it  by  ex- 
posure to  the  air.  Then  mix  it  with  so  much  of  Solution  of  Gutta-percha  as  may 
be  necessary  to  give  it  a  semi-liquid  consistence,  apply  the  mixture,  by  means  of  a 
suitable  brush,  to  one  side  of  a  piece  of  rather  stiff,  well  sized  paper,  so  as  to  cover 
it  completely,  and  allow  the  surface  to  dry.  Each  square  inch  (or  6'5  square  centi- 
meters) of  paper  should  contain  about  six  (6)  grains  ox  forty  (40)  centigrammes  of 
Mustard.  Before  bein<r  applied  to  the  skin,  the  Mustard  Paper  should  be  dipped  in 
Warm  water  for  about  fifteen  seconds."    U.  S. 

"Take  of  Black  Mustard  Seeds,  in  powder,  one  ounce;  Solution  of  Gutta-percha 
twojiuidounces,  or  a  sufficiency.  Mix  the  Mustard  with  the  Gutta-percha  Solution 
so  as  to  form  a  semi-fluid  mixture,  and  having  poured  this  into  a  shallow,  flat-bot- 
tomed vessel,  such  as  a  dinner  plate,  pass  strips  of  cartridge-paper  over  its  surface,  so 
that  one  side  of  the  paper  shall  receive  a  thin  coating  of  the  mixture.  Then  lay 
the  paper  on  a  table  with  the  coated  .side  upwards,  and  let  it  remain  exposed  to  the 
air  until  the  coating  has  hardened.  Before  being  applied  to  the  skin,  let  the  Mustard 
Paper  be  immersed  for  a  few  seconds  in  tepid  water."  Br. 

The  British  preparation  is  at  fault  in  not  providing  for  the  extraction  of  the 
fixed  oil  of  mustard  by  previously  percolating  with  benzin  or  carbon  disulphide, 
otherwise  the  paper  will  be  greasy,  giving  to  the  plaster  an  untidy  appearance,  and 
causing  it  to  adhere  to  the  skin.  Solution  of  gutta-percha  is  unsuited  for  use  in 
this  preparation  on  account  of  want  of  adhesiveness,  and  tendency  of  the  mix- 
ture, when  dry,  to  crack  and'pecJ  ofl^.  We  have  used  instead  a  solution  of  1  part 
of  pure  rubber  in  30  of  equal  parts  of  bisulphide  of  carbon  and  benzin.  On  the 
large  scale,  by  means  of  a  plaster-spreading  apparatus  a  uniform  coat  of  this  solution 
may  be  applied  to  paper.  As  the  latter  passes  out  from  under  the  apparatus,  a  sieve 
containing  the  powdered  mustard  is  shaken  over  it;  this  is  fixed  by  tlie  adhesive  coat 
and  firmly  retained  after  the  evaporation  of  the  volatile  liquids  in  a  warm  place. 
The  application  of  the  powdered  mustard  mu.st  be  properly  regulated  according  to 
the  speed  with  which  the  machine  delivers  the  coated  paper.  The  paper  is  cut  into 
pieces  of  convenient  size,  and  needs  only  to  be  wetted  to  be  ready  for  use. 

Owing  to  the  fact  that  the  large  manufacturers  can  put  mustard  paper  upon  the 
market  at  such  low  rates  that  it  pays  the  apothecary  better  to  buy,  than  to  prepare 
it,  Charta  Sinapis,  so  far  as  we  can  learn,  is  rarely  made  in  the  retail  stores.  Ex- 
perience has  shown  that  the  ready-made  mustard  papers  err  rather  from  too  much  than 
from  too  little  activity.  Moreover,  their  action  cannot  be  regulated  with  the  same 
nicety  as  can  that  of  the  mustard  poultice.  Unless  in  the  case  of  travellers  and  of 
others  who  must  wait  upon  themselves,  the  domestic  application  is  preferable.  The 
mustard  leaves  can  rarely  be  borne  for  more  than  ten  or  fifteen  minutes. 

CHELIDONIUM.  U.S.     Chelidonium.     [Celandine.'] 

(CHKL-I-DO'NI-UM.) 

"  Chelidonium  majus.  Linn6.     {Hat.  Ord.  Papaveraceae.)"  U.  S. 

Herba  Chelidonii,  P.G.;  Tetterwort;   ChSlidoine,  Herbe  a  I'Hirondelle,  Fr.;  Schallkraut,  G. 

"  Root  several-headed,  branching,  red-brown.  Stem  about  twenty  inches  (50  cm.) 
long,  light  green,  hairy;  leaves  about  six  inches  (15  cm.)  long,  petiolate,  the  upper 
•ones  smaller  and  sessile,  light  green,  on  the  lower  side  glaucous,  lyrate-pinnatifid, 
the  pinnae  ovate  oblong,  obtuse,  coarsely  crenate  or  incised,  and  the  terminal  one 
often  three -lobed  ;  flowers  in  small,  long-peduncled  umbels  with  two  sepals  and  four 
yellow  petals ;  capsule  linear,  two-valved,  and  many-seeded.  The  fresh  plant  con- 
tains a  saffron-colored  milk-juice,  and  has  an  unpleasant  odor  and  acrid  taste."  [/.S. 

For  an  account  of  the  constituents  and  properties  of  this  new  officinal  drug,  see 
Chelidonium  majus  (Part  II.). 

CHENOPODIUM.  U.S.     Chenopodium.     [American  Wormseed:\ 

(CHE-NO-rO'DI-tTM. ) 

"  The  fruit  of  Chenopodium  ambrosioides.  Linne.  Var.  anthelminticum.  Gray. 
{Nat.  Ord.  Chenopodiaceae.)"  U.  S. 

Fructus  Chenopodii  Anthelmintici ;  Semencea  de  Ch£nopode  anthelmintique,  Fr.;  Amerikanischer 
Wurmsauien,  G, 
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Gen.  Ch.  Calyx  five-leaved,  four-cornered.  Corolla  none.  Seed  one,  lenticular, 
superior.    Willd. 

Chenopodium  anthelminttcum.  Willd.  Sp.  Plant,  i.  130-4 ;  Barton,  Med.  Bot.  ii. 
183;  B.  (£•  T.  216.  This  is  an  indigenous  perennial  plant,  with  an  herbaceous, 
erect,  branching,  furrowed  stem,  which  rises  from  two  to  five  feet  in  height.  The 
leaves  are  alternate  or  scattered,  sessile,  oblong-lanceolate,  attenuated  at  both  ends, 
sinuated  and  toothed  on  the  margin,  conspicuously  veined,  of  a  yellowish  green 
color,  and  dotted  on  their  under  surface.  The  flowers  are  very  numerous,  small,  of 
the  same  color  with  the  leaves,  and  arranged  in  lonir,  leafless,  terminal  panicles,  com- 
posed of  slender,  dense,  glomerate,  alternating  spikes. 

This  species  of  Chenopodium,  known  commonly  by  the  names  of  wormseed  and 
Jerusalem  oak.  grows  in  almost  all  parts  of  the  United  States,  but  most  vigorously 
and  abundantly  in  the  southern  section.  It  is  usually  found  in  the  vicinity  of  rub- 
bish, along  fences,  in  the  streets  of  villages,  and  in  open  grounds  about  the  larger 
towns.  It  flowers  from  July  to  September,  and  ripens  its  seeds  successively  through 
the  autumn.  The  whole  herb  has  a  strong,  peculiar,  offensive,  yet  somewhat  aro- 
matic odor,  which  it  retains  when  dry.  All  parts  of  the  plant  are  occasionally  em- 
ployed ;  but  the  fruit  only  is  strictly  officinal.     This  should  be  collected  in  October.* 

Wormseed,  as  found  in  the  shops,  is  in  small  grains,  not  larger  than  the  head  of 
a  pin,  irregularly  spherical,  very  light,  of  a  dull,  greenish  yellow,  or  brownish  color, 
a  bitterish,  somewhat  aromatic,  pungent  taste,  and  possessed  in  a  high  degree  of  the 
peculiar  smell  of  the  plant.  These  grains,  when  deprived,  by  rubbing  them  in  the 
hand,  of  a  capsular  covering  which  invests  the  proper  seed,  exhibit  the  shining, 
blackish  surface  of  the  obtusely-edged  seed.  They  abound  in  a  volatile  oil,  upon 
which  their  sensible  properties  and  medical  virtues  depend,  and  which  is  obtained 
by  distillation.  (See  Oleum  Chenopodii.^  The  same  oil  impregnates  to  a  greater 
or  less  extent  the  whole  plant. 

Medical  Properties  and  Uses.  Wormseed  is  one  of  our  most  efficient  indige- 
nous anthelmintics,  and  is  thought  to  be  particularly  adapted  to  the  expulsion  of 
the  round  worms  in  children.  A  dose  of  it  is  usually  given  before  breakfast  in  the 
morning,  and  at  bedtime  in  the  evening,  for  three  or  four  days  successively,  and  then 
followed  by  calomel  or  some  other  brisk  cathartic.  If  the  worms  are  not  expelled, 
the  same  plan  is  repeated.  The  medicine  is  most  conveniently  administered  in  powder, 
mixed  with  syrup,  in  the  form  of  an  electuary.  The  dose  for  a  child  two  or  three 
years  old  is  from  one  to  two  scruples  (1-3-2-6  Gm.).  The  volatile  oil  is  more  fre- 
quently given  than  the  fruit  in  substance ;  though  its  oflFensive  odor  and  taste  some- 
times render  it  of  difficult  administration.  The  dose  for  a  child  is  from  five  to  ten 
drops  (0-3-0-6  C.c.)  mixed  with  sugar,  or  in  the  form  of  emulsion.  A  tablespoonful 
*15  C.c.)  of  the  expressed  juice  of  the  leaves,  or  a  wineglassful  (60  C.c.)  of  the 
decoction  prepared  by  boiling  an  ounce  of  the  fresh  plant  in  a  pint  of  milk,  with  the 
addition  of  orange-peel  or  other  aromatic,  is  sometimes  substituted  in  domestic  prac- 
tice for  the  ordinary  dose  of  the  fruit  and  oil. 

The  fruit  of  Chenopodium  ambrosioides,  which  is  very  prevalent  in  the  Middle 
States,  is  said  to  be  used  indi.scriminately  with  that  of  C.  anthelminticuin,  and  to  be 
employed  in  Brazil,  under  the  name  of  Herla  Santa  Maria,  as  an  anthelmintic  and 
in  pectoral  complaints.  {P.  J.  Tr.,  ix.  713.)  It  may  be  distinguished  by  its  odor, 
which  is  weaker  and  less  offensive,  and  to  some  persons  agreeable.  The  plant  itself 
is  often  confounded  with  the  true  wormseed,  from  which  it  diff"ers  in  having  its  flowers 
in  leafy  racemes.  This  Chenopodium  has  been  employed  in  Europe  as  a  remedy  in 
nervous  affiections,  particularly  chorea.  A  cupful  of  an  infusion  (5ii  to  lOfo)  is  said 
to  have  been  given  with  excellent  results,  morning  and  evening. 

*  C.  anIhflminticHm  is  cultivated  to  a  considerable  extent  in  Maryland,  twenty  or  thirty  miles 
north  of  Baltimore.  The  seeds  are  sown  in  small  beds  of  rich  mould  early  in  spring,  and  during 
the  month  of  June  the  young  plants  are  pulled  up,  and  set  out  in  ridges  three  feet  apart,  with  in- 
tervals of  from  six  to  ten  inches.  The  plants  do  not  require  to  be  renewed  oftener  than  once  in  four 
or  five  years.  The  crop  of  the  second  year  is  more  productive  than  that  of  the  first.  The  plant  is 
fit  for  distillation  during  the  first  half  of  September.  The  distillation  is  carried  on  in  the  same 
neighborhood.  The  whole  herbaceous  part  of  the  plant  is  used.  It  is  said  to  yield  from  I'5  to 
2  per  cent,  of  the  oil,  and  the  produce  of  an  acre  will  yield  20  pounds.  (See  A.  J.  P.,  xxii.  304.) 
26 
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C  Botrys,  or  Jerusalem  oak,  is  another  indigenous  species,  possessing  anthel- 
mintic virtues.  It  is  said  to  have  been  used  in  France  with  advantage  in  catarrh 
and  humoral  asthma. 

Off.  Prep.  Oleum  Chenopodii,  U.  S. 

CHIMAPHILA.  U.S.     Chimaphila.     IPipsissewa.'] 

(CHI-MXPH'I-LA.) 

"  The  leaves  of  Chimaphila  umbellata.  Nuttall.     (Nat.  Ord.  Ericaceae.)"  U.  S. 

Prince's  Pine,  Wintergreen  ;  Herbe  de  Pyrole  ombell6e,  Fr.;  Doldenbluthiges  llarnkraut,  AVin- 
tergrlin,  G. 

Gen.  Ch.  Calyx  five-toothed.  Petals  five.  Style  very  short,  immersed  in  the  germ. 
Stigma  annular,  orbicular,  with  a  five-lobed  disk.  Filaments  stipitate;  stipe  discoid, 
ciliate.  Capsules  five-celled,  opening  from  the  summits,  margins  unconnected^ 
Nuttall. 

This  genus  was  separated  from  Pyrola  by  Pursh.  It  embraces  two  species,  C. 
umbellata  and  C.  maculata^  which  are  both  indigenous,  and  known  by  the  common 
title  of  udnter-green.  The  generic  title  is  formed  of  two  Greek  words,  ;^£:Ata  winter, 
and  ffiXo':  a  friend.      C  umbellata  only  is  officinal. 

Chimaphila  umbellata.  Barton,  Med.  Bot.  i.  17;  Carson,  lllust.  of  Med.  Bat.  i. 
62,  pi.  53. — Pyrola  umbellata.  Willd.  Sp.  Plant,  ii.  622 ;  Bigelow,  Am.  Med.  Bot. 
ii.  15. —  Chimaphila  corymbosa,.  Pursh.  B.  &  T.  165.  The  pipsissewa  is  a  small 
evergreen  plant,  with  a  perennial,  creeping,  yellowish  root  (rhizome),  which  gives  rise 
to  several  simple,  erect  or  semiprocumbent  stems,  from  four  to  eight  inches  in  height, 
and  ligneous  at  their  base.  The  leaves  are  wedge-shaped,  somewhat  lanceolate, 
serrate,  coriaceous,  smooth,  of  a  shining,  sap-green  color  on  the  upper  surface,  paler 
beneath,  and  supported  upon  short  footstalks,  in  irregular  whorls,  of  which  there  are 
usually  two  on  the  same  stem.  The  flowers  are  disposed  in  a  small  terminal  corymb, 
and  stand  upon  nodding  peduncles.  The  calyx  is  small  and  divided  at  its  border 
into  five  teeth  or  segments.  The  corolla  is  composed  of  five  roundish,  concave, 
spreading  petals,  which  are  of  a  white  color  tinged  with  red,  and  exhale  an  agreeable 
odor.  The  stamens  are  ten,  with  filaments  shorter  than  the  petals,  and  with  large, 
nodding,  bifurcated,  purple  anthers.  The  germ  is  globular  and  depressed,  supporting 
a  thick  and  apparently  sessile  stigma,  the  style  being  short  and  immersed  in  the  germ. 
The  seeds  are  numerous,  linear,  chaffy,  and  enclosed  in  a  roundish,  depressed,  five- 
celled,  five-valved  capsule,  having  the  persistent  calyx  at  the  base. 

This  humble  but  beautiful  evergreen  is  a  native  of  the  northern  latitudes  of 
America,  Europe,  and  Asia.  It  is  found  in  all  parts  of  the  United  States.  It 
grows  under  the  shade  of  woods,  and  prefers  a  loose  sandy  soil,  enriched  by  decay- 
ing leaves.  The  flowers  appear  in  June  and  July.  All  parts  of  the  plant  are  en- 
dowed with  active  properties.     The  leaves  and  stiems  are  kept  in  the  shops. 

C.  macidata,  or  spotted  winter-green,  probably  possesses  similar  virtues.  The 
character  of  the  leaves  of  the  two  plants  will  serve  to  distinguish  them.  Those  of 
C.  macidata  are  lanceolate,  rounded  at  the  base,  where  they  are  broader  than  near 
the  summit,  and  of  a  deep  olive  green,  veined  with  greenish  white ;  those  of  the 
officinal  species  are  broadest  near  the  summit,  gradually  narrowing  to  the  base,  and 
of  a  uniform  shining  green. 

Properties.  Pipsissewa,  when  fresh  and  bruised,  exhales  a  peculiar  odor.  The 
leaves  have  been  already  described.  Their  taste  is  pleasantly  bitter,  astringent,  and 
sweetish  ;  that  of  the  stems  and  root  unites  with  these  qualities  a  considerable  degree 
of  pungency.  Boiling  water  extracts  the  active  properties  of  the  plant,  which  are 
also  imparted  to  alcohol.  The  leaves  have  been  examined  by  Mr.  Samuel  Fairbank, 
who  found  in  them  gum,  starch,  sugar,  extractive,  pectic  acid,  tannic  acid,  resin,  fatty 
matter,  chlorophyll,  yellow  coloring  matter,  lignin,  a  peculiar  whitish  substance  which 
lie  calls  chimaphilin,  and  various  inorganic  substances,  as  potassa,  lime,  magnesia, 
chloride  of  sodium,  and  sulphuric,  phosphoric,  and  silicic  acids.  The  chimaphilin 
was  obtained  by  agitating  a  tincture  with  chloroform,  allowing  the  mixture  to  stand, 
removing  the  lighter  liquid,  and  allowing  the  chloroformic  solution  to  evaporate.  A 
yellow  crystalline  substance  was  left,  which,  purified  by  solution  in  alcohol,  filtration, 
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and  spontaneous  evaporation,  constituted  the  substance  in  question.  It  was  also  ob- 
tained by  simply  distilling  the  stems  with  water.  It  is  in  beautiful,  golden  yellow, 
acicular  crystals,  inodorous,  tasteless,  fusible,  volatilizable  unchanged,  insoluble  or 
nearly  so  in  water,  soluble  in  alcohol,  ether,  chloroform,  and  the  fixed  and  volatile 
oils,  and  possessed  of  neither  acid  nor  alkaline  properties.  (Journ.  and  Trans,  of 
the  Md.  Col.  of  Pharm.,  March.  1860.)  The  active  principle  of  the  leaves  does  not 
appear  to  have  been  isolated,  though  probably  contained  in  the  substance  called  bitter 
extractive.  The  so-named  chimaphilin  has  no  claims  to  this  character,  nor,  we  think, 
to  the  name  given  to  it,  which  should  be  reserved  for  the  active  principle  when  dis- 
covered.    The  pungency  of  the  stems  is  said  by  Mr.  Fairbank  to  reside  in  the  resin. 

Medical  Properties  and  Uses.  This  plant  is  diuretic,  tonic,  and  astringent.  It 
was  employed  by  the  aborigines  in  various  complaints,  especially  scrofula,  rheuma- 
tism, and  nephritic  affections.  From  their  hands  it  passed  into  those  of  the  Euro- 
pean settlers,  and  was  long  a  popular  remedy  in  certain  parts  of  the  country,  before 
it  was  adopted  by  the  profession.  The  first  regular  treatise  in  relation  to  it  that  has 
come  to  our  knowledge,  was  the  thesis  of  Dr.  Mitchell,  published  in  the  year  1803; 
but  it  was  little  thought  of  till  the  appearance  of  the  paper  of  Dr.  Sommerville,  in 
Lond.  Med.-Chir.  Trans.,  vol.  v.  It  has  been  particularly  recommended  in  dropsy 
attended  with  disordered  digestion  and  general  debility,  and  is  usually  very  accept- 
able to  the  stomach,  but  it  cannot  be  relied  on,  and  is  at  present  very  little  used  in 
this  complaint.  Other  disorders,  in  which  it  is  said  to  have  proved  useful,  are  cal- 
culous and  nephritic  affections,  and  in  general  all  those  complaints  of  the  urinary 
passages  for  which  uva  ursi  is  prescribed.  It  is  much  esteemed  by  some  practitioners 
as  a  remedy  in  scrofula,  both  before  and  after  the  occurrence  of  ulceration  ;  and  it 
has  certainly  proved  highly  advantageous  in  obstinate  ill-conditioned  ulcers  and  cuta- 
neous eruptions,  supposed  to  be  connected  with  the  strumous  diathesis.  In  these 
cases  it  is  used  both  internally,  and  locally  as  a  wash.  It  is  best  administered  in  the 
form  of  the  officinal  fluid  extract,  which  may  readily  be  made  into  a  syrup.  The 
dose  is  two  fluidrachms  (Y'S  Co.)  three  or  four  times  a  day.  The  decoction  was 
formerly  preferred. 

Off.  Frep.  Decoctum  Chimaphilse,  U.  S.;  Extractura  Chimaphilae  Fluidum,  C^/S^. 

CHINOIDINUM.  U.S.     Chinoidin.     \_Quinoidin.'] 
(CHin-oi'di-kCm.) 

"  A  mixture  of  alkaloids,  mostly  amorphous,  obtained  as  a  by-product  in  the  man- 
ufacture of  the  crystallizable  alkaloids  from  Cinchona."  U.  S, 

Chinoidine,  Quinoidine,  Precipitated  Extract  of  Bark,  Amorphous  Quinine;  Quinine  brute  ou 
amorphe,  Fr. 

This  preparation  is  a  revived  officinal.  It  was  adopted  in  the  edition  of  the  Phar- 
macopoeia for  1830  under  the  name  of  impure  sulphate  of  quinia,  but  was  abandoned 
in  the  edition  of  1840  on  account  of  the  difficulty  of  ascertaining  its  purity,  and  we 
think  it  unfortunate  that  the  Committee  of  Revision  have  decided  to  introduce  it  in 
the  present  Pharmacopoeia,  for  it  is  now  very  variable  in  quality  and  the  tests  intro- 
duced are  not  quantitative.  The  wisdom  of  deviating  from  the  rule  to  adopt  the 
ina  termination  for  the  Latin  title  of  the  alkaloids,  and  ine  for  the  English  name, 
in  this  case  is  also  not  apparent,  for  although  it  is  a  mixture,  the  officinal  descrip- 
tion clearly  defines  it  as  a  mixture  of  alkaloids,  and  hence  it  should  have  the  alka- 
loidal  termination,  and  not  that  of  the  neutral  principles.  The  term  chinoidine  was 
first  applied  to  all  of  the  amorphous  alkaloids  found  in  and  existing  naturally  in  cin- 
chona bark,  but  it  is  now  used  to  define  a  complex  body  consisting  not  only  of  the 
natural  amorphous  alkaloids,  but  those  which  are  artificial  and  accidental  in  the  de- 
rivative products  resulting  from  the  application  of  heat.  Upon  the  evaporation  of  the 
mother-liquor  left  after  the  crystallization  of  sulphate  of  quinine  in  the  preparation 
of  that  salt,  a  dark-colored  substance  is  obtained,  having  the  appearance  of  an  extract. 
Sertiirner  supposed  that  he  had  discovered  a  new  alkaline  principle  in  this  product; 
but  his  conclusions  were  invalidated  by  the  experiments  of  MM.  Henry  and  De- 
londre,  which  went  to  prove  that  the  alkaline  matter  contained  in  it  consisted  of 
quinine  and  cinchonine,  obscured  by  admixture  with  a  yellowish  substance  that  in- 
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terfered  with  tlieir  crystallization.  Nevertheless,  under  the  name  of  qumoidine  or 
chinoidine,  given  to  the  supposed  new  alkaloid  by  Sertiirner,  there  has  been  long 
employed  in  Europe  a  substance  precipitated  from  the  mother-liquor  of  sulphate  of 
quinine  by  means  of  an  alkaline  carbonate,  having  a  yellowish  white  or  brownish 
color,  and,  when  moderately  heated,  agglutinating  into  a  mass  of  resinous  appearance. 
This  substance  was  found  by  Dr.  F.  L.  Wiiickler  to  contain  an  uncrystallizable  alka- 
line principle,  having  the  same  molecular  weight  as  quinine,  and  differing  from 
that  alkaloid  only  in  the  want  of  the  property  of  crystallization,  and  in  forming  un- 
crystallizable salts  with  the  acids.  (^Pharm.  Centralb.,  May,  1847,  p.  310.)  Liebig 
afterwards  proved  it  to  be  identical  in  composition  with  ordinary  quinine,  to  which 
he  considered  it  as  bearing  the  same  relation  that  uncrystallizable  sugar  bears  to 
the  crystallizable.  Pasteur  has  found  that  ordinary  quinoidine,  or  amorphous  quinine, 
consists  of  two  alkaloids,  derivatives  from  quinine  and  cinchonine,  with  which  they 
are  respectively  isomeric,  though  differing  in  being  uncrystallizable,  and  named,  in 
view  of  their  origin,  qu'micine  and  cinchomcine.  The  pure  amorphous  quinine  of 
Liebig  is  the  former  of  these  alkaloids.  The  amorphous  quinine,  as  Liebig  calls  it, 
is  entirely  soluble  in  diluted  sulphuric  acid  and  in  alcohol ;  and,  if  its  solution  in  a 
diluted  acid  yields  upon  the  addition  of  ammonia  exactly  as  much  precipitate  as 
there  was  of  the  original  substance  dissolved,  it  may  be  considered  pure.  (A.  J.  P., 
xviii.  181.)  We  have  been  informed  that,  in  an  extensive  chemical  manufacturing 
establishment  in  Philadelphia,  the  loss  by  quinoidine  in  the  preparation  of  sulphate 
of  quinine  has  much  diminished  since  the  introduction  of  steam  heat,  showing  the 
agency  of  heat  in  converting  the  crystallizable  into  the  uncrystallizable  salt. 

Properties.  The  U.  S.  Pharmacopoeia  describes  chinoidine  as  "  a  brownish 
black,  or  almost  black  solid,  breaking,  when  cold,  with  a  resinous,  shining  fracture, 
becoming  plastic  when  warmed,  odorless,  having  a  bitter  taste  and  an  alkaline  reac- 
tion. Almost  insoluble  in  water,  freely  Soluble  in  alcohol,  chloroform,  and  diluted 
acids;  partially  soluble  in  ether  and  in  benzol.  The  solutions  have  a  very  bitter  taste. 
If  Chinoidin  be  triturated  with  boiling  water,  the  liquid,  after  filtration,  should  be 
clear  and  colorless,  and  should  remain  so  on  the  addition  of  an  alkali  (abs.  of  alka- 
loidal  salts).  On  ignition,  Chinoidin  should  not  leave  more  than  0*7  per  cent,  of 
ash."  U.S. 

A  simple  method  of  purification  consists  in  dissolving  the  chinoidine  in  diluted 
hydrochloric  acid,  adding  water  and  precipitating  with  an  alkali,  washing  and  drying.* 

Tinctura  Chinoidini  is  made,  according  to  the  German  Pharmacopceia,  by  simply 
dissolving  2  parts  of  chinoidine  in  1  of  hydrochloric  acid  and  17  of  alcohol. 

Hydrochlorate  of  Chinoidine  is  made  by  heating  1  part  of  purified  chinoidine 
with  4  parts  of  distilled  water,  adding  sufficient  diluted  hydrochloric  acid  to  com- 
plete the  solution,  filtering,  evaporating,  and  powdering  the  residue. 

Medical  Properties.  Quinoidine  is  undoubtedly  possessed  of  decided  antiperiodic 
properties,  but  in  these  it  is  inferior  to  the  cinchona  alkaloids.  It  is,  moreover,  very 
much  more  apt  to  disagree  with  the  stomach,  and  is  uncertain  in  its  dose,  so  that, 
notwithstanding  its  great  cheapness,  it  is  but  rarely  used.  From  thirty  grains  to  a 
drachm  may  be  given  in  the  interparoxysmal  periods  of  an  intermittent. 

*  As  commercial  chinoidine  is  often  very  impure,  sometimes,  according  to  the  observations  of  M. 
de  Vrij,  containing  as  much  as  35  per  cent,  of  foreign  matters,  a  satisfactory  method  of  purifying 
it  becomes  important.  The  following  has  been  proposed  by  M.  de  Vrij,  founded  on  the  observa- 
tion of  M.  Pasteur,  that  9  parts  of  chinoidine,  rubbed  for  a  long  time  in  a  mortar  with  a  dilute 
solution  of  2  parts  of  neutral  oxalate  of  ammonium,  are  at  length  completely  dissolved,  with  the 
escape  of  the  ammonia,  and  entire  separation  of  impurities.  M.  de  Vrij  boils  in  an  iron  vessel  9 
parts  of  chinoidine  with  a  weak  solution  of  2  parts  of  oxalate  of  ammonium,  until  ammonia  ceases  to 
escape.  As  the  insoluble  matter  attaches  itself  in  places  to  the  surface  of  the  vessel,  he  adds  from 
time  to  time  distilled  water  so  as  to  cover  this  matter  during  the  boiling.  As  soon  as  ammonia  is  no 
longer  disengaged,  he  allows  the  liquor  to  become  quite  cool,  and  ascertains  if  it  is  made  turbid 
by  the  addition  of  water.  In  this  ciise  he  dilutes  the  solution  with  water,  then  filters,  and  precipi- 
tates in  a  c:ipsule  with  an  excess  of  solution  of  caustic  soda.  The  tenacious  precipitate  wiiich  forms 
may  be  collected,  by  means  of  a  gentle  heat,  in  the  bottom  of  the  capsule.  The  clear  alkaline  liquid 
is  then  decanted,  and  the  precipitated  chinoidine  washed  repeatedly  with  distilled  water.  Thus 
purified,  being  still  adhesive,  it  is  exposed  for  some  time  to  a  heat  of  100  C.  (212°- F.)  to  110°  C. 
(230°  F.),  at  which  it  parts  with  the  water  it  contained,  and  becomes,  after  cooling,  hard  and  friable. 
The  oxalate  of  ammonium  is  used  in  order  to  get  rid  of  lime,  which  is  a  frequent  impurity  in  chi- 
noidine. {Joum,  de  Pharm.,  4e  ser.,  iv.  60.)       , 
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CHIRATA.  U.S.,  Br.     Chirata. 

(tJHI-BA'TA.) 

(^Nat.  Ord.  Gentianaceae.)' 


"  The  entire  plant" 


Chirette,  Fr.;  Chiretta,  G. 

Gen.  Ch.  Corolla  withering,  rotate,  in  aestivation  twisted  to  the  right ;  with  glan- 
dular hollows  protected  by  a  fringed  scale  upon  the  segments.  Anthers  not  changing. 
Stigmas  sessile.  Capsules  conical ;  one-celled,  with  spongy  placentae  upon  the  sutures. 
Seeds  indefinite,  minute.  Lindley. 

Agathotes  Chirayta.  Don,  Lond.  Philos.  Mag.  1836,  p.  76. —  Gentiana  Chirayta. 
Fleming,  Asiat.  Research,  xi.  167. —  Ophelia  Chirata.  Grisebach.  B.  &  T.  183. 
The  chirayta  or  chiretta  is  an  annual  plant,  about 
three  feet  high,  with  a  branching  root,  and  an  erect, 
smooth,  round  stem,  branching  into  an  elegant  leafy 
panicle,  and  furnished  with  opposite,  embracing, 
lanceolate,  very  acute,  entire,  smooth,  three  or  five- 
nerved  leaves.  The  flowers  are  numerous,  peduncled, 
yellow,  with  a  four-cleft  calyx  having  linear  acute 
divisions,  the  limb  of  the  corolla  spreading  and 
four-parted,  four  stamens,  a  single  style,  and  a  two- 
lobed  stigma.  The  capsules  are  shorter  than  the 
permanent  calyx  and  corolla.  The  plant  is  a  native 
of  Nepaul,  and  other  parts  of  Northern  India.  The 
whole  of  it  is  gathered  when  the  flowers  begin  to 
decay.* 

The  dried  plant  is  imported  into  Europe  in  bundles, 
consisting  mainly  of  the  stems,  with  portions  of  the 
root  attached.  The  stems  contain  a  yellowish  pitii. 
The  drug  is  officinally  described  as  a  "  root  nearly 
simple,  about  three  inches  (75  mm.)  long;  stem 
blanched,  nearly  forty  inches  (1  m.)  long,  slightly 
quadrangular  above ;  leaves  opposite,  sessile,  ovate, 
entire,  five-nerved ;  flowers  numerous,  small,  with  a 
four-lobed  calyx  and  corolla ;  the  whole  plant  smooth, 
pale  brown,  inodorous  and  intensely  bitter."  U.  S.  It  imparts  its  virtues  to  water 
and  alcohol ;  and  they  are  retained  in  the  extract.  According  to  Lassaigne  and 
Boissel,  ttie  stems  contain  resin,  a  yellow  bitter  substance,  brown  coloring  matter, 
gum,  and  various  salts.  Fliickiger  and  Hohn,  who  have  subsequently  examined 
the  stems  and  roots,  have  extracted  from  them  sugar,  wax,  chlorophyll,  soft  resin, 
tannin,  an  acid  which  they  name  ophelic,  possessing  the  formula  CjjH^oOj,,.  and  a 
peculiar  bitter  substance,  denominated  chirafin,  Cj^H^jO,..  The  acid  is  syrupy, 
deliquescent,  yellowish  brown,  at  first  slightly  sour,  afterwards  intensely  bitter.  It 
is  soluble  in  water  with  some  turbidness,  probably  owing  to  resin  mixed  with  it,  and 
completely  soluble  in  alcohol,  or  a  mixture  of  this  with  ether.  It  decomposes  cer- 
tain salts,  and  forms  amorphous  compounds  with  acids.  Chiratin  is  a  yellow,  hygro- 
scopic powder,  but  feebly  crystallizable,  very  bitter,  sparingly  soluble  in  cold  water, 
more  so  in  hot  water,  and  readily  dissolved  by  alcohol  and  ether.  It  is  neutral  to 
test-paper,  and  yields  a  copious  precipitate  with  tannic  acid.  By  the  action  of  acids, 
chiratin  is  separated  into  ophelic  acid,  and  a  yellowish  brown,  amorphous  substance, 
bitter,  scarcely  soluble  in  water,  readily  soluble  in  spirit,  and  not  reducing  copper 
solutions,  as  the  ophelic  acid  does.  Hohn  gives  it  the  formula  CijHj^Oj,  and  names 
it  chiratogenin.  (P.  J.  Tr.,  Aug.  1870,  p.  106.) 

Medical  Properties  and  Uses.    Chiretta  has  long  been  used  in  India.     It  has 

*  In  the  Indian  bazaars  the  name  chiretta  is  applied  to  various  dried  gentianaceous  plants; 
the  only  one  of  them,  except  the  officinal  species,  so  far  as  we  know,  which  has  found  its  way  into 
Western  commerce  is  Ophelia  ai<gnsti/olSa.  This  Paharee  or  Hill  chiretta  is  distinguished  by  its 
inferior  bitterness,  and  its  rectangular,  winged  stems,  whose  section  presents  a  thick  woody  ring  and 
a.  centre  nearly  or  entirely  hollow,  with  only  traces  6f  pith. 
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Chiretta,  transverse  iection. 
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been  introduced  into  Europe,  and  appears  to  be  highly  esteemed,  but  has  not  been 
employed  to  any  considerable  extent  in  this  country.  Its  properties  are  those  of  the 
pure  bitters,  and  probably  do  not  differ  from  those  of  the  other  members  of  the  family 
of  Gentianaceae.  (See  Gentiana.)  Like  these,  in  overdoses  it  nauseates  and  op- 
presses the  stomach.  Some  have  supposed  that,  in  addition  to  its  tonic  properties, 
it  exerts  a  peculiar  influence  over  the  liver,  promoting  the  secretion  of  bile  and  cor- 
recting it  when  deranged,  and  restoring  healthy  evacuations  in  cases  of  habitual  cos- 
tiveness.  It  has  been  used  in  dyspepsia,  and  in  the  debility  of  convalescence,  and 
generally  in  cases  in  which  corroborant  measures  are  indicated.  In  India  it  has 
been  successfully  employed  in  intermittents  and  remittents,  combined  with  the  seeds 
of  Guilandina  Bonduc.  It  may  be  given  in  powder,  infusion,  tincture,  or  extract. 
The  dose  in  substance  is  twenty  grains  (1-3  Gm.).  A  fluid  extract  may  be  made 
in  the  same  manner  as  that  of  gentian. 

Off.  Prep.  Infusum  Chiralae,  Br.;  Tinctura  Chiratae,  U.  S.,  Br.;  Extractum 
Chiratae  Fluidum,  U.  S. 

CHLORAL.   U.  S.     Chloral.     [Hydrate  of  Chloral.'] 

Ca  HCI3  O,  H,0  ;  165'2.  (CIILO'RAL.)  C*  HCI3  O2,  2H0;  165-2. 

*'  Chloral  should  be  preserved  in  glass-stoppered  bottles,  in  a  cool  and  dark  place." 

U.S. 

Chloral  Hydras,  Br.  Add.;  Chloralum  Hydratum  Crystallisatum,  P.G.;  Hydrate  de  Chloral, 
Fr.;  Cliloral  Hydrat,  G. 

In  adopting  the  name  chloral  to  designate  the  hydrate  of  chloral,  the  U.  S.  Phar- 
macopoeia has  unfortunately  perpetuated  an  inaccuracy  which  neither  the  English, 
the  Germans,  nor  the  French  follow  in  their  usage,  the  term  hydrate  being  always 
employed  as  it  should  be.  The  fact  that  water  is  absolutely  necessary  to  allow  of  the 
crystallization  of  the  preparation,  and  to  give  it  medicinal  character,  should  be  rec- 
ognized in  the  name.  As  custom  has  sanctioned  the  usage  here  in  the  present 
article,  whenever  the  term  chloral  is  used,  the  hydrate  is  intended  ;  and  whenever 
the  uncombined  substance  is  referred  to,  it  is  designated  anhydrous  chloral. 

Perhaps  no  medicine  has  come  so  rapidly  into  extensive  use  as  that  now  under 
consideration.  Though  discovered  by  Liebig  so  long  since  as  1832,  and  afterwards 
investigated  by  Dumas,  who  determined  its  chemical  formula,  it  was  not  until  1869 
that  its  remedial  properties  were  first  made  known  by  their  discoverer.  Dr.  Otto 
Liebreich,  of  Berlin  ;  in  1878  the  consumption  of  chloral  was  estimated  at  one  ton 
daily  in  England  and  America  alone. 

Anhydrous  Chloral.  In  preparing  anhydrous  chloral,  the  simple  method  originally 
employed  by  Liebig,  of  acting  directly  on  alcohol  by  chlorine,  is  generally  preferred, 
even,  we  believe,  by  the  larger  manufacturers ;  though  a  more  complex  proceeding 
has  been  suggested  by  Staedeler,  of  distilling  together  proximate  vegetable  principles, 
as  fecula,  sugar,  etc.,  with  black  oxide  of  manganese  and  hydrochloric  acid,  whereby 
the  chlorine  acts  in  statu  nascendi.  The  following  details  of  the  manufiicture  of 
chloral  hydrate  as  carried  out  on  a  commercial  scale  have  been  supplied  by  E. 
Scheririg,  of  Berlin,  who  has  been  for  some  years  the  largest  manufacturer  of  it. 
Absolute  alcohol  in  lots  of  50  pounds  is  placed  in  large  glass  flasks  and  saturated 
with  chlorine,  which  is  passed  in  a  continuous  stream  for  6  to  8  weeks.  The  chlorine 
is  led  into  cold  alcohol  at  first,  and  when  no  more  is  absorbed,  the  alcohol  is  heated 
at  first  gently  and  then  to  60°  C.  (140°  F.).  When  saturated,  the  mixture  formed 
is  agitated  with  sulphuric  acid  at  a  temperdture  of  60°  C.  (140°  F.)  for  several 
hours,  during  which  time  most,  of  the  hydrochloric  acid  escapes.  The  separated 
chloral  is  then  rectified  over  calcium  carbonate.  The  pure  chloral  so  obtained  is  then 
mixed  in  glass  flasks  with  the  necessary  amount  of  water,  and  the  resulting  hydrate 
either  cast  into  cakes  or  purified  by  crystallization.  As  solvents  for  this  purpose 
certain  of  the  side  products  of  the  chloral  manufacture  after  being  purified  and 
rectified,  are  used,  for  instance,  ethylen  and  ethyliden  chlorides.  Or  in  their  absence 
chloroform  is  used ;  petroleum  benzin,  and  bisulphide  of  carbon  have  also  been 
recommended.  (See  also  A.  J.  P.,  1873,  p.  413.)  According  to  Gerhardt,  the 
formula  of  anhydrous  chloral  is  CjCljHO ;  in  other  words  aldehyd  C,H^O,  in  which 
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3  atoms  of  hydrogen  have  been  replaced  by  3  atoms  of  chlorine.  The  alcohol 
CjHgO  may  be  supposed  to  give  up  2  atoms  of  its  hydrogen  to  form  aldehyd,  which 
exchanges  3  of  its  atoms  of  hydrogen  for  3  atoms  of  the  chlorine,  the  hydrogen 
forming  hydrochloric  acid  with  3  other  atoms  of  the  chlorine.  The  name  of  chloral 
was  derived  from  the  chlonno.  and  alcohol  from  which  it  is  formed.  The  anhydrous 
chloral  thus  formed  is  a  colorless  liquid,  of  penetrating  disagreeable  odor,  of  little 
taste,  of  the  sp.  gr.  1502,  and  boiling  at  94°  C  (201-2°  F.).  It  is  soluble  in  ether 
or  chloroform  without  change. 

Mtta-cMoral.  By  continued  contact  of  anhydrous  chloral  and  concentrated  sul- 
phuric acid,  a  change  is  effected  in  the  chloral,  by  which  it  becomes  a  solid  insolu- 
ble in  water,  which  is  designated  as  insoluble  chloral,  or  mefa-chloral.  It  is  taste- 
less, of  a  white  color  resembling  porcelain,  and  insoluble  in  alcohol  and  ether.  Its 
formula  is  CgHjCIgOj,  being  formed  by  the  union  of  three  molecules  of  chloral. 
Personne  has  tried  its  effects  on  animals,  and  ascribes  to  it  a  value  little  differing 
from  that  of  the  hydrate.  (Arch.  Gen.,  Sept.  1870,  p.  332.)  It  has  not  hitherto 
been  employed  therapeutically. 

Alcoholate  of  Chloral.  A  compound  obtained  by  M.  Roussin,  which  he  announced 
as  pure  hydrate  of  chloral,  was  found  by  M.  Personne  to  contain  no  water,  but  to  be 
in  fact  a  compound  of  alcohol  and  chloral,  and  is  now  known  by  the  name  of  alco- 
holate of  chloral,  C^HCljO.CjHgO.  It  results  directly  from  the  action  of  absolute 
alcohol  on  anhydrous  chloral,  and  is  now  known  to  be  formed  as  a  stage  in  the 
manufacture  of  chloral  from  alcohol.  As  it  is  very  likely  to  be  confounded  with 
chloral  hydrate,  the  following  points  of  difference  should  be  noted.  It  forms  white 
crystals  melting  at  46°  C.  (114-8°  F.),  and  boils  at  113-5°  C.  (236°  F.),  while  chlo- 
ral hydrate  crystals  melt  at  48°-49°  C.  (118.4°-120-2°  F.),  and  boil  at  975°  C. 
(207°  F.) ;  chloral  alcoholate  melts  without  complete  solution  when  warmed  with 
two  volumes  of  water,  and,  on  cooling,  congeals  below  the  surface  of  the  water,  while 
chloral  hydrate  is  soluble  in  one  and  one-half  times  its  weight  of  water ;  chloral 
alcoholate,  gently  heated  with  nitric  acid  of  1-2  sp.  gr.,  is  violently  attacked,  while 
chloral  hydrate  is  scarcely  acted  on  ;  chloral-alcoholate,  heated  on  platinum  foil, 
inflames  readily,  while  chloral  hydrate  scarcely  burns.  (Allen,  Comnierc.  Org. 
Analysis,  p.  167.) 

The  three  forms  of  chloral,  the  anhydrous,  the  polymeric  meta-chloral,  and  the 
alcoholate,  described  above,  have  been  more  or  less  introduced  into  the  European 
markets,  and  have  required  some  notice  to  prevent  them  from  being  confounded  with 
the  hydrate,  which  is  alone  oflBcinal.  The  following  observations  will  be  confined 
to  this  compound ;  and  the  reader  will  note  that  whether  the  simple  term  chloral, 
or  the  exact  designation,  hydrate  of  chloral,  is  used,  the  same  substance  is  intended. 

Properties  of  Hydrate  of  Chloral,  or  Chloral,  U.  S.  This  results  from  simply 
mixing  anhydrous  chloral  with  water.  Acicular  crystals  soon  form,  which  consist 
of  a  molecule  each  of  the  chloral  and  water,  constituting  hydrate  of  chloral,  or 
officinal  chloral.  As  employed  in  the  United  States,  this  comes,  we  believe,  exclu- 
sively from  Europe,  and  chiefly  from  Germany,  with  the  exception  of  that  produced 
by  Dr.  E.  R.  Squibb,  of  Brooklyn.  It  occurs  in  commerce  mainly  in  two  Ibrms, 
in  distinct  crystals,  which  Is  the  officinal  form,  or  in  cry.stalline  plates,  about  three 
lines  in  thickness,  broken  into  small,  irregular,  angular  pieces,  so  as  to  be  readily 
introduced  into  broad-mouthed  bottles.  These  pieces,  while  retaining  their  tabular 
form,  are  somewhat  translucent,  but  usually  covered  with  a  white  powder,  which 
somewhat  conceals  that  property.  This  is  the  more  common  form  and  the  cheaper; 
but  the  crystals  are  to  be  preferred,  as  their  purity  may  be  relied  on.  Chloral  is 
white,  of  a  peculiar  pungent  odor,  and  an  acrid  pungent  taste,  especially  affecting 
the  velum  pendulum.  The  odor  has  been  compared  to  that  of  an  over-ripe  melon. 
Exposed  to  the  air  it  very  slowly  volatilizes,  and,  like  camphor,  when  enclosed  in  a 
bottle,  covers  the  interior  surface  with  numerous  minute  crystallizations.  The  boil- 
ing point  of  the  pure  crystals,  obtained  from  their  solution  in  bisulphide  of  carbon, 
is  97-5°  C.  (207°  F.).  If  the  boiling  point  be  under  95°  C,  it  indicates  an  under- 
hydrated  preparation  ;  if  above  98°  C.,  an  over-hydrated  one.  (E.  R.  Squibb.) 
The  pure  hydrate  does  not  take  fire  when  heated  in  a  spoon,  but  evaporates  without 
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residue.  With  the  aid  of  heat,  its  solution  may  be  eflfected  readily  in  chlororonn  ; 
and  the  solution,  on  cooling,  deposits  it  in  beautiful  crystals,  which  are  generally 
needle-shaped;  but,  when  deposited  from  bisulphide  of  carbon,  they  are  prisms. 
The  watery  solution  is  prone  to  decomposition,  which  is  ultimately  attended  with  the 
development  of  alga3.  Chloral  should  not,  therefore,  be  kept  long  in  this  state. 
(Dr.  E.  Labbee,  Arch.  Gen.,  Sept.  1870,  p.  31.)  In  its  relation  to  acids  and  alka- 
lies it  is  neutral,  or,  according  to  E.  Schering,  slightly  acid  when  perfectly  pure. 
When  equal  parts  of  chloral  in  crystals  and  of  camphor  in  small  fragments  are 
shaken  together  in  a  bottle,  and  allowed  to  stand,  they  liquefy,  forming  a  clear  solu- 
tion. When  chloral  and  sulphuric  acid  are  mixed,  the  temperature  is  greatly  re- 
duced. A  solution  of  chloral  hydrate  dissolves  morphine,  quinine,  and  most  of 
the  vegetable  alkaloids.  (R.  F.  Fairthorne,  A.  J.  P.,  Oct.  1871,  p.  447.)  When 
ammonium  sulphide  is  added  to  an  aqueous  solution  of  chloral  hydrate,  the  mix- 
ture rapidly  turns  yellow,  and,  after  passing  through  several  shades  of  color,  finally 
becomes  dark  brown.  From  this  liquid  diluted  sulphuric  acid  throws  down  a 
bulky  brown  precipitate.  This,  purified  from  precipitated  sulphur  and  dried,  is  a 
light  brown  powder  of  the  composition  CjgH^^SjjN^Og.  Hydrogen  sulphide  gas 
forms  a  sulphydrate  by  its  action  on  chloral.  Tliese  reactions  are  important,  as  the 
detection  of  metallic  poisons  in  toxicological  cases  by  hydrogen  sulphide  has  been 
complicated  by  the  presence  of  chloral  hydrate.  A  still  more  important  chemical 
reaction  of  chloral  is  that  which  takes  place  when  the  hydrate,  or  either  of  its  other 
forms,  is  placed  under  the  influence  of  an  alkali.  Chloroform  is  developed,  and 
along  with  it  a  formate  of  the  alkali  employed.  Thus,  in  a  strong  solution  of  po- 
tassa,  put  a  pinch  of  powdered  chloral,  and  almost  instantly  the  odor  of  chloroform 
becomes  sensible,  and  some  oil-like  globules  of  chloroform  are  visible  at  the  bottom 
of  the  vessel.     The  reaction  is  as  follows : 

C,HCl30,H,0 -f       KOH      =  CHCI3    +     CHO.OK    -f  H,0. 

Clilonil  hydrate  potassium  hydrate       chloroform  potassium  formate  water 

This  relation  of  chloral  to  chloroform  would  serve  as  a  ready  test  of  the  former, 
and  may  be  used  also  to  determine  its  quality ;  for  pure  hydrate  of  chloral  ought  by 
calculation  to  yield  7635  per  cent,  of  chloroform,  and  the  best  known  yields,  accord- 
ing to  the  table  of  Mason,  715  (72-20  Selden)  per  cent.  If,  therefore,  the  product 
of  chloroform  should  full  much  below  the  latter  percentage,  the  parcel  acted  on  is 
probably  impure.  When  blood  is  agitated  with  chloral,  it  produces  the  same  change, 
and  the  smell  of  chloroform  becomes  sensible  after  a  time ;  and  Richardson  was  able 
to  collect  a  certain  quantity  by  distillation.  (Labbee.')  Important  pathological  in- 
ferences have  been  drawn  from  this  result.  The  following  tests  of  purity  are  given 
in  the  U.  S.  Pharmacopceia.  "  Separate,  rhoraboidal,  colorless,  and  transparent  crys- 
tals, slowly  evaporating  when  exposed  to  the  air,  having  an  aromatic,  penetrating, 
and  slightly  acrid  odor,  a  bitterish,  caustic  taste,  and  a  neutral  reaction.  Freely 
soluble  in  water,  alcohol,  or  ether;  also  soluble  in  four  parts  of  chloroform,  in 
glycerin,  benzol,  benzin,  disulphide  of  carbon,  fixed  or  volatile  oils.  It  liquefies 
when  mixed  with  carbolic  acid  or  with  camphor.  Its  aqueous  solution  soon  acquires 
an  acid  reaction,  but  its  alcoholic  solution  remains  neutral.  At  about  58°  C.  (136° 
F.),  it  melts  to  a  clear  liquid  of  sp.  gr.  1-575,  which  solidifies  to  a  crystalline  mass 
at  a  temperature  between  35°  and  50°  C.  (95°  and  122°  F.).  At  about  78°  C. 
(172°  F.)  it  begins  to  yield  vapors  of  water  and  of  anhydrous  chloral,  and  it  boils 
at  95°  C.  (203°  F.).  When  dissolved  in  water  and  treated,  while. hot,  with  solu- 
tion of  potassa  or  of  soda,  or  with  water  of  ammonia,  a  vaporous,  milky  mixture 
of  chloroform  is  obtained,  with  n  formate  in  solution.  If  the  addition  of  the  water 
of  ammonia  be  made  in  a  test-tube,  after  adding  a  few  drops  of  test-solution  of  ni- 
trate of  silver,  a  silver  mirror  will  be  obtained  upon  the  glass.  An  aqueous  solu- 
tion, treated  with  test-solution  of  sulphide  of  ammonium,  gives  a  reddish-brown 
precipitate.  Chloral  should  be  dry,  and  should  not  readily  attract  moisture  in  ordi- 
narily dry  air ;  when  dissolved  in  diluted  alcohol  it  should  not  redden  blue  litmus 
paper  (abs.  of  acids),  nor  be  precipitated  upon  addition  of  a  few  drops  of  nitric 
acid,  and  of  test-solution  of  nitrate  of  silver  (abs.  of  hydrochloric  acid).  Warmed 
in  contact  with  an   equal  volume  of  sulphuric  acid,  it  liquefies,  but  should   not 
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blacken ;  and,  when  vaporized  by  heat,  no  residue  should  remain.  It  should  not 
dissolve  in  less  than  4  times  its  weight  of  chloroform  at  15^  C.  (59°  F.),  (difference 
from  alcoholate).  A  portion,  in  a  test-tube,  containing  a  fragment  of  broken  glass, 
held  in  water  nearly  boiling  should  boil  at  about  97°  C.  (2066°  F.)  (difference 
from  alcoholate,  which  boils  at  115°  C.  (239°  F.),  and  evidence  of  due  hydration). 
If  1  Gm.  be  dissolved  in  2  C.c.  of  distilled  water,  the  solution  warmed,  and  about 
8  C.c.  (or  a  slight  excess)  of  solution  of  potassa  added,  the  mixture  filtered  clear 
through  wet  filter  paper,  and  the  filtrate  treated  with  test-solution  of  iodine  until 
it  is  yellowish,  no  "yellow,  crystalline  precipitate  (iodoform)  should  appear,  even 
after  standing  half  an  hour  (abs.  of  alcoholate  of  chloral)."  U.  S. 

Medical  Properties  and  Uses.  When  chloral  is  ingested  in  full  therapeutic 
dose  (from  15  to  30  grains),  it  produces  in  from  ten  minutes  to  half  an  hour  a  quiet, 
placid  sleep,  which  usually  continues  about  three  hours,  when  it  ceases,  generally 
without  any  unpleasant  symptom  during  its  progress,  or  after  its  termination.  In  some 
instances  the  ordinary  doses  fail  to  cause  sleep,  and  in  others  the  sleep  is  attended  with 
dreams  and  hallucinations,  and  followed  by  unpleasant  symptoms,  like  those  which 
often  succeed  other  hypnotics,  especially  opium  ;  such  as  nausea,  headache,  unpleasant 
nervous  disorder,  etc.  These  diversities  may  be  ascribed  in  part  to  peculiarity  of 
constitution  ;  but  more  frequently,  in  all  probability,  they  are  owing  to  morbid  con- 
ditions existing  at  the  time,  which  oppose  themselves  to  the  proper  action  of  the  choral. 
In  an  individual  in  health  chloral  will  probably  almost  always  induce  a  calm  sleep, 
differing  little  from  the.  natural.  Moreover,  these  unpleasant  symptoms  are  now 
much  more  rarely  produced  than  formerly,  and  there  can  be  but  little  doubt  that 
they  have  often  been  due  to  impurities  in  the  drug.  The  pulse  is  in  this  degree  of 
action  not  affected,  or  is  rendered  a  little  slower ;  the  pupil  is  contracted,  but  be- 
comes normal  so  soon  as  the  subject  is  awakened ;  the  respiration  is  deep,  full,  and 
regular.  When  larger  amounts  are  given,  the  sleep  is  much  deeper,  and  may  pass 
into  profound  coma ;  the  respirations  fall  in  number ;  the  pulse  is  weakened  and 
rendered  slower,  but  may  become  rapid  and  irregular  if  the  dose  has  been  toxic ; 
the  temperature  is  reduced  ;  the  muscular  system  is  relaxed,  and  both  sensibility 
and  reflex  action  are  diminished.  If  a  fatal  dose  has  been  given,  all  these  symptoms 
are  intensified :  with  coma,  intense  muscular  relaxation,  weak,  thready  pulse,  and  a 
pupil  contracted  at  first,  but  afterwards  dilated,  the  victim  gradually  sinks  into  death, 
paralyzed  and  ansesthetic.  The  immediate  cause  of  death  is  generally  a  paralvtic 
arrest  of  respiration  ;  but  in  many  cases  there  appears  to  be  a  simultaneous  arrest 
of  the  cardiac  action,  and  it  is  very  possible  that  fatal  syncope  may  at  times  occur. 
At  post-mortem  examination,  congestion  of  the  meninges  and  substance  of  the  brain 
and  cord,  and  of  the  lungs,  is  commonly  found.  The  blood  is  thought  by  Richard- 
son (^Med.  Times  and  Gaz.,  Sept.  4,  1870)  to  coagulate  less  firmly  than  normal. 

After  the  brain  the  motor  tract  of  the  spinal  cord,  including  the  respiratory  centre, 
is  most  sensitive  to  the  action  of  chloral.  The  loss  of  voluntary  muscular  power 
and  the  les.sening  of  reflex  activity  which  the  drug  produces,  are  the  result  of  this 
spinal  influence.  Upon  the  sensory  tract  of  the  cord  chloral  acts  with  much  less 
vigor,  while  the  nerves  and  muscles  practically  escape  its  influence.  Of  course  any 
agent  which  produces  sleep  in  some  measure  relieves  pain,  but  the  anaesthetic  in- 
fluence of  chloral  is  far  from  pronounced,  and  often  patients  on  waking  will  com- 
plain bitterly  of  pain  suffered  during  sleep. 

The  physiological  action  of  chloral  may  be  summed  up  as  follows.  Upon  the 
cerebrum  it  acts  as  a  most  powerful  and  certain  hypnotic ;  in  full  doses  it  acts  as  an 
intense  depressant  upon  the  centres  at  the  base  of  the  brain,  and  upon  the  spinal 
cord,  causing  slowing  and  weakness  of  the  heart's  action,  probably  vaso'-motor  paral- 
ysis, slowing  of  the  respiration,  and  muscular  weakness,  lessening  of  reflex  activity, 
with  a  certain  amount  of  anaesthesia ;  in  fatal  doses  it  causes  death  generally  by 
arresting  respiration  through  paralysis  of  the  nerve-centres,  and  finally  stopping  the 
heart  in  diastole.  Its  action  in  very  small  doses  is  uncertain,  but  there  is  consider- 
able evidence  to  indicate  that  it  irritates  or  stimulates  the  spinal  and  the  cardiac,  and 
even  the  vaso-motor,  centres.  On  the  vagi  and  on  the  motor  nerve  trunks  it  has  no 
marked  influence.     Clinical  experience  indicates  that  chloral  acts  as  a  depressant  to 
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the  heart-muscle ;  although  some  authorities  believe  the  influence  of  the  drug  upon 
the  heart  is  not  direct,  but  exerted  through  the  nerve-centres.  Chloral  has  little 
effect  on  the  secretions,  though  it  is  said  somewhat  to  increase  the  secretion  of  urine. 
In  man,  it  is  stilted  by  Bouchut  that,  in  accordance  with  his  observations,  this  secrp- 
tion  is  not  only  increased,  but  has  been  found  also  augumented  in  density  ;  at  the 
same  time  reducing  the  cupro-potassic  liquor,  and  rendered  brown  by  potassa  or 
subnitrate  of  bismuth  ;  as  if  a  temporary  glycosuria  were  produced.  Formic  acid 
has  never  been  found  in  the  urine  as  a  result  of  the  taking  of  chloral.  {^Arch. 
Gen.,  Sept.  1870,  p.  346.) 

Action  as  Chloral.  The  conversion  of  chloral  by  alkalies  in  solution  into  chloro- 
form and  formic  acid  first  suggested  its  use  in  medicine  to  Liebreich  (  Wiener  Medi- 
zinische  Wochensdwi/t,  August,  1869)  ;  and  the  theory  that  its  action  is  really  due 
to  chloroform  generated  by  the  alkalinity  of  the  blood  has  been  received  with  favor 
by  Personne  and  other  writers,  but  there  are  very  many  facts  which  militate  against 
the  truth  of  this  supposition.  Thus  chloroform  cannot  be  detected  either  in  the 
blood,  breath,  or  excretions  of  chloralized  animals,  although  chloroform  at  once  mani- 
fests itself  when  it  is  administered,  and  in  the  so-called  "salt  frogs"  of  Cohnheim, 
after  substitution  of  warm  salt  water  for  the  blood  of  the  animal,  chloral  acts  aa 
upon  the  normal  batrachian. 

Chloral,  especially  when  used  continuously,  is  said  to  produce  in  some  individuals 
serious  disturbances.  Such  are  vaso-motor  paralysis,  transient  skin  neurosis,  acute 
purpura,  and  great  prostration  of  the  heart's  action,  sometimes  amounting  to 
paralysis  of  that  organ  ;  and  sometimes  ending  fatally,  even  though  the  doses  of 
the  chloral  used  were  within  the  limits  ordinarily  deemed  safe.  For  a  full  discus- 
sion of  these  phenomena,  see  H.  C.  Wood's  Therapeutics.  Dr.  Hawkes,  though  a 
strong  advocate  for  the  use  of  chloral,  has  found  it  repeatedly  prejudicial  in  the 
general  paralysis  of  mania  and  in  elderly  persons  with  feeble  circulation  and  im- 
paired nutrition.  There  can  be  no  doubt  that  great  caution  should  be  practised  in 
administering  the  drug  when  the  heart  is  very  weak,  or  the  general  powers  much 
enfeebled.  Dr.  Jolly  relates  two  cases  in  which  5  grammes  (about  76  grains),  given 
every  night,  caused  death,  in  one  case  after  the  fifth  dose,  and,  in  the  second,  after 
the  thirteenth,  without  abnormal  symptoms  until  after  the  last  dose,  when  the  action 
of  the  heart  and  respiration  suddenly  ceased,  and  the  patient  died.  (New  York 
Med.  Jonrn.,  Nov.  1872.)  These  cases  would  appear  to  justify  the  statement  that 
there  is  a  possible  cumulative  action  of  the  drug.  Although  480  grains  have 
been  recovered  from,  Dr.  Fuller  has  recorded  a  case  in  which  a  single  dose  of  thirty 
grains  proved  fatal  in  a  young  lady,  and  two  others  in  which  the  same  quantity 
caused  alarming  symptoms  in  similar  circumstances;  so  that  the  highest  dose  to 
begin  with  in  ordinary  diseases,  especially  in  delicate  women,  should  not  exceed 
twenty  grains.  In  poisoning  by  chloral,  if  the  case  be  seen  early,  the  stomach 
should  be  thoroughly  evacuated  by  an  emetic  or  the  stomach-pump,  and  the  system 
afterwards  supported  by  cardiac  and  respiratory  stimulants,  as  milk  punch,  carbonate 
of  ammonium,  etc.  Atropine,  digitalis,  and  strychnine  should  be  administered  freely, 
and  the  same  general  measures  taken  to  sustain  the  respiration  as  are  usually  prac- 
tised in  opium  poisoning.  Atropine  is  undoubtedly  of  value  when  there  is  failure 
of  respiration,  and  care  should  always  be  taken  to  maintain  the  bodily  temperature. 
Artificial  respiration  should  be  practised  when  necessary.  Care  also  should  be  ex- 
ercised to  maintain  the  bodily  temperature  by  external  heat.  Dr.  Liebreich  recom- 
mends strychnine  as  an  antidote ;  having  found  that  poisonous  doses  of  the  two 
substances,  introduced  into  the  same  animal,  neutralize  each  other's  operation,  and 
no  serious  effect  ensues. 

From  what  has  been  said  it  will  be  readily  perceived  that  the  two  great  indica- 
tions for  this  remedy  are  to  procure  sleep  and  to  relax  spasm.  In  pure  nervous  in- 
somnia, and  in  the  same  affection  attendant  on  other  diseases,  as  in  acute  fevers, 
active  congestion  of  the  brain,  cerebral  inflammation,  mania,  delirium  tremens,  etc., 
it  is  superior  to  opium;  fifteen  to  twenty  or  twenty-five  grains  (1-1-3  or  1*565 
Gm.)  are  generally  sufficient  for  a  commencing  dose,  to  be  repeated  in  half  the  quan- 
tity in  an  hour,  if  the  first  dose  fail.     The  sleep  is  usually  calm  and  undisturbed 
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for  three  or  four  hours,  and  may  be  renewed,  if  required,  by  the  repetition  of  the 
dose.  When  the  sleeplessness  is  due  to  pain,  opium  is  much  more  eflfoctivft  than 
chloral.  The  combination  of  chloral  and  morphia  is  often  very  useful  in  procuring 
sleep  for  the  suffering.  As  an  anaesthetic,  chloral  should  never  be  employed ;  the 
intravenous  use  of  it  as  practised  to  some  extent  in  France  is  most  dangerous  and 
absolutely  unjustifiable.  In  spasmodic  affections  chloral  is  one  of  the  most  powerful 
remedies  known.  In  tetanus  it  Ls  singularly  useful,  but  must  be  given  in  very  large 
doses.  In  hysteria,  severe  chorea,  and  other  functional  or  spinal  convulsions,  it  is 
no  less  eflBcient,  In  epilepsy  and  other  forms  of  cerebral  convulsions  chloral  is  of 
less  service,  although  it  is  trequeutly  employed  with  benefit  in  puerperal  convulsions. 
In  local  spasms  it  is  often  of  service,  and  has  been  used  with  success  in  strangu- 
lated hernia,  spasm  of  the  glottis,  spasmodic  croup,  asthma,  hiccough,  and  even  in 
incontinence  of  urine.  Chloral  is  possessed  of  very  decided  antiseptic  properties; 
a  solution  of  the  strength  of  30  grains  to  the  ounce  will  preserv'e  animal  tissues  for 
a  long  time.  Locally  applied  it  is  narcotic  and  antiseptic,  and  has  been  used  in 
foul  sores,  irritable  ulcers,  etc. 

Pharmaceutical  Preparations.  Chloral  is  best  administered  in  solution  with 
syrup  of  orange  flowers,  or  iu  simple  solution.  The  French  sometimes  employ 
chloral  cream,  made  of  chloral  hydrate  5  parts,  water  15  parts,  white  sugar  finely 
powdered  100  parts,  flavored  with  mint,  orange,  or  vanilla.  One  grain  of  chloral 
is  contained  in  2-1:  grains  of  the  cream,  and  a  teaspoonful  is  equivalent  to  about  8 
grains  of  chloral.  This  preparation  keeps  well,  and  the  dose  may  be  dissolved  in  a 
little  water.  Chloral  liniment  may  be  made  by  dissolving  6  parts  of  chloral  in  30  parts 
oil  of  sweet  almonds.  Chloral  ointment,  6  parts  chloral,  3  parts  white  wax,  27  parts 
lard ;  the  lard  and  wax  are  melted  at  a  gentle  heat,  the  chloral  added  in  powder 
and  dissolved.  Camphorated  chloral  is  made  by  rubbing  together  equal  parts  of 
camphor  and  chloral,  forming  a  thick  liquid.  Chloral  planter,  to  produce  counter- 
irritant  effects,  is  prepared  by  spreading  powdered  chloral  on  Burgundy  pitch  plaster. 

CHLOROFORMUM    PURIFICATUM.    U.  S.     Pimjied  Chloroform. 

CHCIs;   119'2.  (CHLO-KO-FOK'MLJI  PU-RI-FI-C.\'Tl M.)  Ci  HCI3:   119-2. 

Chloroformuin,  Br.;  Chloroformiam,  P.G.;  Formylem  Trichloratum  j  Chloroforme  pur,  Fr.; 
Reines  Chloroform,  G. 

"  Commercial  Chloroform,  tico  hundred  parts  [or  seventy  fluidounces]  ;  Sulphuric 
Acid,  forty  parts  [or  eleven  and  a  half  fluidounces] ;  Carbonate  of  Sodium,  ten 
parts  [or  five  ounces  av.]  ;  Lime,  in  coarse  powder,  one  part  [or  half  an  ounce  av.]  ; 
Alcohol,  two  parts  [or  two  and  a  quarter  fluidounces]  ;  Water,  ticeniy  parts  [or  ten 
fluidounces].  Add  the  Acid  to  the  Chloroform  and  .shake  them  together,  occasion- 
ally, during  twenty-four  hours.  Separate  the  lighter  liquid  and  add  to  it  the  Car- 
bonate of  Sodium  previously  dissolved  in  the  water.  Agitate  the  mixture  thor- 
oughly for  half  an  hour  and  set  it  aside ;  then  separate  the  Chloroform  from  the 
supernatant  layer,  mix  it  with  the  Alcohol,  transfer  it  to  a  dry  retort,  add  the  Lime, 
and,  taking  care  that  the  temperature  in  the  retort  does  not  rise  above  67*2°  C.  (153° 
F.},  distil,  by  means  of  a  water-bath,  into  a  well-cooled  receiver,  until  the  residue  in 
the  retort  is  reduced  to  tico  parts  [or  six  fluidrachms].  Keep  the  product  in  glass- 
stoppered  bottles,  in  a  cool  and  dark  place."  U.  S. 

'•  Take  of  Chlorinated  Lime  fen  pounds  [avoirdupois]  ;  Rectified  Spirit  thirty 
fluidounces  [Im^enal  measure];  Slaked  Lime  «  sufficiency;  V^aier  three  gallons 
[Imp.  meas.] ;  Sulphuric  Xcxdi  a  sufficiency ;  Chloride  of  Calcium,  in  small  frag- 
ments, two  ounces  [av.]  ;  Distilled  Water  nine  fluidounces  [Imp.  meas.].  Place  the 
Water  and  the  Spirit  in  a  capacious  still,  and  raise  the  mixture  to  the  temperature 
of  100°.  Add  the  Chlorinated  Lime  and  five  pounds  [av.]  of  the  Slaked  Lime, 
mixing  thoroughly.  Connect  the  still  with  a  c-ondensing  worm  encompassed  by  cold 
water,  and  terminating  in  a  narrow-necked  receiver ;  and  apply  heat  so  as  to  cause 
distillation,  taking  care  to  withdraw  the  fire  the  moment  the  process  is  well  established. 
When  the  distilled  product  measures  fifty  ounces,  the  receiver  is  to  be  withdrawn. 
Pour  its  contents  into  a  gallon  [Imp.  meas.]  bottle  half  filled  with  Water,  mix  well 
by  shaking,  and  set  at  rest  for  a  few  minutes,  when  the  mixture  will  separate  into 
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two  strata  of  diflferent  densities.  Let  the  lower  stratum,  which  constitutes  crude 
chloroform,  be  washed  by  agitating  it  in  a  bottle  with  three  [fluid]ounces  of  the  Dis- 
tilled Water.  Allow  the  Chloroform  to  subside,  withdraw  the  water,  and  repeat  the 
washing  with  the  rest  of  the  Distilled  Water,  in  successive  quantities  of  three  [fluid]- 
ounces  at  a  time.  Agitate  the  washed  Chloroform  for  five  minutes  in  a  bottle  with 
an  equal  volume  of  Sulphuric  Acid,  allow  the  mixture  to  settle,  and  transfer  the  upper 
stratum  of  liquid  to  a  flask  containing  the  Chloride  of  Calcium  mixed  with  half  an 
ounce  of  Slaked  Lime,  which  should  be  perfectly  dry.  Mix  well  by  agitation.  After 
the  lapse  of  an  hour  connect  the  flask  with  a  Liebig's  condenser,  and  distil  over  the 
pure  Chloroform  by  means  of  a  water-bath.  Preserve  the  product  in  a  cool  place,  in 
a  bottle  furnished  with  an  accurately  ground  stopper.  The  lighter  liquid  which  floats 
on  the  crude  Chloroform  after  its  agitation  with  water,  and  the  washings  with  Dis- 
tilled Water,  should  be  preserved,  and  employed  in  a  subsequent  operation."  Br. 

In  the  U.  S.  Pharmacopoeia  of  1850  a  process  was  given  for  preparing  chloroform  ; 
but  as  this  is  never  made  on  a  small  scale  by  the  apothecary,  but  purchased  of  the 
manufacturer,  it  was  very  properly  transferred,  at  the  next  revision,  to  the  Materia 
Medica  Catalogue.  But,  as  the  chloroform  of  commerce  is  often  impure,  and,  though 
fitted  for  external  use,  and  for  various  pharmaceutical  purposes,  is,  in  this  impure 
state,  unfit  for  use  as  a  respiratory  anaesthetic  agent,  it  was  deemed  advisable  to  intro- 
duce a  formula  by  which  its  purification,  if  required,  might  be  readily  effected.  This 
process  is  the  first  of  those  above  given.  The  process  of  the  British  Pharmacopoeia 
is  for  the  preparation  of  the  chloroform  ab  initio,  with  directions  which  secure  its 
purity  if  complied  with.  In  this  process,  the  reaction  by  which  the  chloroform  is 
produced  takes  place  between  the  chlorinated  lime  and  the  alcohol ;  the  slaked  lime, 
which  is  added  in  accordance  with  the  directions  in  the  late  Dublin  Pharmacopoeia, 
being  intended  probably  to  lessen  the  production  of  the  chlorinated  pyrogenous  oil, 
the  amount  of  which  is  greater,  according  to  Soubeiran  and  Mialhe,  in  proportion  to 
the  relative  excess  of  the  chlorine  to  the  lime  employed.  The  use  of  this  earth  is 
stated  by  some  chemists  to  give  rise  to  Dutch  liquid,  or  ethene  chloride,  C^H^Cl^, 
and  to  increase  the  product  at  the  expense  of  its  purity.*  As  first  distilled,  the 
chloroform  is  very  impure,  and  is  directed  to  be  washed  first  with  ordinary  water, 
and  afterwards  with  distilled  water,  which  separate  alcohol,  chlorine,  and  probably 
other  contaminating  substances.  In  consequence  of  the  density  of  the  chloroform 
and  its  insolubility  in  water,  it  readily  subsides,  forming  a  distinct  layer  which  may 
be  easily  separated.  The  crude  product,  after  having  been  freed  from  alcohol  by  the 
washing  with  water,  is  purified  from  the  chlorinated  pyrogenous  oil,  which  comes 
over  with  the  chloroform,  by  agitation  with  an  equal  volume  of  sulphuric  acid,  which 
ought  to  he  pure  and  colorless, .and  at  least  of  the  density  1-840.  The  oil  is  charred 
and  destroyed  by  the  acid,  which  becomes  yellow  or  reddish  brown,  and  is  partially 
changed  into  sulphurous  acid.  To  remove  the  latter  acid,  as  well  as  any  water  pres- 
ent, the  chloroform,  which  floats  on  the  surface  of  the  acid,  is  removed  and  agitated 
well  with  chloride  of  calcium  and  slaked  lime,  and  then  again  submitted  to  distilla- 
tion. According  to  Gregory  and  Kemp,  of  Edinburgh,  by  whom  the  use  of  sul- 
phuric acid  for  this  purpose  was  proposed,  chloroform  is  effectually  purified  from  the 
pyrogenous  oil  by  agitation  with  this  acid  if  strong  and  pure.  So  long  as  a  ring, 
darker  than  the  rest  of  the  acid,  appears,  after  rest,  at  the  line  of  contact  between 
the  acid  and  the  chloroform,  the  agitation  must  be  repeated  ;  and  the  oil  is  known  to 
be  fully  separated  when  the  acid  remains  colorless.  Black  oxide  of  manganese  has 
been  employed  to  separate  the  sulphurous  acid ;  but,  in  this  case,  the  chloroform  is 
apt  to  become,  after  the  lapse  of  a>few  weeks,  of  a  delicate  pink  color,  which  some- 
times disappears  and  then  returns.  This  coloration  depends  upon  the  presence  of 
manganese,  and  forms  an  objection  to  the  use  of  the  black  oxide  as  a  purifier. 

In  the  U.  S.  process  the  method  of  purification  is  somewhat  different.  Instead  of 
equal  measures  of  the  impure  chloroform  and  sulphuric  acid  and  an  agitation  for  only 
5  minutes,  the  commercial  chloroform  is  shaken  occasionally  for  24  hours  with  but 

*  According  to  Gehe  &  Co.  (June,  1881),  the  yield  of  pure  chloroform  is  nearly  8  per  cent,  of 
the  amount  of  chloride  of  lime  usedj  this  being  the  average  product  during  several  months'  manu- 
facture of  chloroform. 


PART  I.  Chloroformum  Purificatum.  413 

one-fifth  of  its  weight  of  the  acid.  To  remove  any  water  and  acid  that  may  be  present, 
instead  of  chloride  of  calcium  and  lime,  a  little  stronger  alcohol  is  mixed  with  the 
chloroform,  and  then  carbonate  of  sodium  previously  heated  to  redness,  and  the  mix- 
ture is  distilled  to  dryness. 

It  sometimes  happens  that  the  chloroform  purified  with  sulphuric  acid,  though 
apparently  pure  at  first,  will  not  keep,  but,  after  some  time,  becomes  so  loaded  with 
chlorine  and  hydrochloric  acid  as  to  be  altogether  unfit  for  respiration.  Dr.  Christison 
ascertained  that,  if  the  sulphuric  acid  employed  contain  hyponitric  acid,  the  chloro- 
form changes  in  less  than  24  hours.  The  idea  has  been  entertained  that  it  would  be 
necessary  to  abandon  sulphuric  acid  as  a  purifying  agent ;  but  experience  has  shown 
that,  with  certain  precautions,  it  may  be  safely  used  ;  and  its  efficiency  in  getting  rid 
of  the  empyreumatic  impurity  is  so  great  that  it  is  still  much  employed  for  the  pur- 
pose. The  British  Council  endeavors  to  escape  the  difficulty  by  using  a  large  quan- 
tity of  the  acid,  and  allowing  but  very  brief  contact ;  while  in  the  IT.  S.  process  the 
same  end  is  arrived  at  by  employing  a  comparatively  small  quantity  of  the  acid,  with 
a  much  longer  period  for  its  operation.  In  any  case,  however,  the  acid  should  be 
strong  and  pure,  and  especially  free  from  any  of  the  nitrogen  acids;  and  care  should 
afterwards  be  taken  to  remove  every  particle  of  the  sulphuric  or  sulphurous  acid,  as 
is  done  in  the  officinal  processes,  by  lime  and  carbonate  of  sodium.  Dr.  Squibb  at- 
tributes the  fact,  that  chloroform  purified  by  concentrated  sulphuric  acid  does  not 
keep  well,  to  the  very  purity  attained.  He  believes  that  perfectl}'  pure  chloroform 
is  prone  to  decomposition,  and  is  rendered  more  stable  by  the  addition  of  a  small 
proportion  of  alcohol,  so  as  to  reduce  its  density  to  the  officinal  standard,  1-49.  This 
he  eflfects  by  adding  alcohol  in  the  proportion  of  ten  drops  to  each  fluidounce  of  good 
chloroform  of  maximum  density.  This  recommendation  is  carried  into  eSect  in  the 
U.  S.  process,  and  explains  the  addition  of  alcohol  before  distillation.  Dr.  Gregory 
also  attributes  the  tendency  to  decomposition  to  its  purity,  and  to  the  action  of 
sunlight ;  having  found  that  those  portions  which  he  had  purified  with  the  greatest 
care  were  soonest  decomposed  under  the  influence  of  light. 

As  chloroform,  of  great  purity  is  often  to  be  purchased  in  the  market,  it  is  not 
necessary  for  the  pharmacist  to  apply  the  officinal  process  of  purification  to  every 
parcel  that  he  may  meet ;  but  it  is  in  the  highest  degree  incumbent  on  him  to  sell 
none  for  inhalation  which  is  not  so  pure  as  to  stand  the  tests  given  in  the  Pharma- 
copoeia, and  if  he  can  obtain  none  so  pure,  then  to  purify  it  himself.  All  pure 
specimens,  moreover,  should  be  kept  distinct,  and  labelled  with  the  officinal  title  of 
Purified  Chloroform,  for  the  sake  of  distinction. 

The  intermediate  formation  of  chloral  as  a  result  of  the  reaction  between  alcohol 
and  chlorinated  lime  suggested  the  preparation  of  chloroform  frum  chloral,  which 
has  of  late  years  been  produced  in  immense  quantities.  The  advantages  which  were 
anticipated  by  decomposing  pure  chloral  hydrate  with  alkalies  have  not  altogether 
been  realized,  for  the  product  is  much  more  expensive,  and  the  claim  of  greater  sta- 
bility has  not  been  sustained,  as  it  requires  just  as  much  alcohol  to  preserve  it  as 
that  made  in  the  usual  way. 

Chloroform  may  be  made  by  the  action  of  chlorinated  lime  on  pyroxylic  spirit 
(wood  spirit)  ;  but  when  thus  prepared  it  is  largely  contaminated  with  a  chlorinated 
pyrogenous  oil,  analogous  to  that  already  mentioned  as  being  found  in  small  propor- 
tion in  chloroform  prepared  from  alcohol.  Chloroform,  thus  prepared,  called  methylic 
chloroform,  is  purified  with  much  more  difficulty  than  is  that  made  with  alcohol, 
called  by  Soubeiran  normal  chloroform.  In  Great  Britain  chloroform  is  now  ob- 
tained by  the  use  of  methylated  spirit ;  and  the  preparation,  when  properly  purified, 
is  stated  to  answer  every  purpose  to  which  it  is  applied  equally  well  with  that  obtained 
by  the  use  of  alcohol.  Damoiseau  {Comptes-Rendus,  vol.  xcii.  p.  42,  1881  ;  N.  R., 
1881,  p.  71)  describes  a  new  method  of  making  chloroform,  by  passing  chlorine, 
mixed  with  the  proper  proportion  of  methyl  chloride,  through  a  long  tube  containing 
animal  charcoal,  heated  from  250°  C.  to  350°  C.  (482°  F.  to  662°  F.).  (See  Methylic 
Alcohol  in  Part  II.) 

Pettenkofer  inferred,  from  numerous  experiments  on  the  manufacture  of  chloro- 
form, that  very  different  quantities  are  obtained,  on  different  occasions,  from  the  same 
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amount  of  materials,  and  the  same  process.  The  yield  is  less,  the  longer  the  mixture 
is  allowed  to  stand  before  distillation,  and  is  greater  when  the  heat  of  the  mixture  is 
between  57-2°  C.  (135°  F.)  and  75°  C.  (167°  F.)  than  at  either  a  lower  or  higher 
temperature.  When  the  latter  degree  is  exceeded,  the  chloroform  contains  more 
chlorine.  {Buchner's  Neues  Repert.,  x.  103.) 

Discovery  and  History.  Chloroform  was  discovered  by  Mr.  Samuel  Guthrie,  of 
Sackett's  Harbor,  N.  Y.,  in  1831,  and  about  the  same  time  by  Soubeiran  in  France, 
and  Liebig  in  Germany.  Guthrie  obtained  it  by  distilling  a  gallon  from  a  mix- 
ture of  three  pounds  of  chlorinated  lime  and  two  gallons  of  alcohol  of  the  sp.  gr. 
0-844,  and  rectifying  the  product  by  redistillation,  first  from  a  great  excess  of  chlo- 
rinated lime,  and  afterwards  from  carbonate  of  potassium.  (^SillimarCs  Journal^  vol. 
xxi.,  Jan.  1832,  p.  64.)  In  a  subsequent  letter  to  Professor  Silliman,  dated  Feb. 
15,  1832,  Mr.  Guthrie  states  that  the  substance  which  he  had  obtained,  "distilled 
off  sulphuric  acid,  has  the  specific  gravity  of  1-486,  or  a  little  greater,  and  may  then 
be  regarded  as  free  from  alcohol ;  and  if  a  little  sulphuric  acid  which  sometimes  con- 
taminates it  be  removed  by  washing  it  with  a  strong  solution  of  carbonate  of  potassium, 
it  may  then  be  regarded  as  absolutely  pure."  {Ibid.,  vol.  xxii.,  July,  1832,  p.  105.) 
It  is  thus  evident  that  Mr.  Guthrie  obtained,  in  a  pure  state,  the  substance  now 
called  chloroform  ;  but  he  erroneously  supposed  his  product  to  be  the  well-known  oily 
liquid  of  the  Dutch  chemists,  which  it  greatly  resembles,  and  for  the  preparation  of 
which  he  believed  he  had  fallen  on  a  cheap  and  easy  process.  Under  this  impression, 
he  called  the  substance,  in  his  communications,  chloric  ether,  one  of  the  names  by 
which  Dutch  liquid,  or  Ethene  dichloride,  is  designated.  He  was  induced  to  make 
the  preparation  from  noticing,  in  Professor  Silliman's  Elements  of  Chemistry,  a  ref- 
erence to  the  Dutch  liquid  as  a  grateful  diffusible  stimulant,  when  properly  diluted 
"with  alcohol  and  water. 

Properties.  Chloroform  is  "  a  heavy,  clear,  colorless,  diffusive  liquid,  of  a  char- 
acteristic, pleasant,  ethereal  odor,  a  burning,  sweet  taste,  and  a  neutral  reaction. 
Soluble  in  about  200  parts  of  water,  and,  in  all  proportions,  in  alcohol  or  ether ; 
also  in  benzol,  benzin,  fixed  or  volatile  oils.  Sp.  gr.  1-485-1-490  at  15°  C.  (59° 
F.).  It  boils  at  60°  to  61°  C.  (140°  to  142°  F.),'corresponding  to  the  presence 
of  three-fourths  (f )  to  one  (1)  per  cent,  of  alcohol."  U.  S.  According  to  Remys 
(Archiv  der  Pharm.,  3,  v.  31),  pure  chloroform  has  the  sp.  gravity  of  1-500  at  15° 
C.  (59°  F.).  Besnou  gives  the  densities  of  various  mixtures  of  alcohol  and  the 
purest  commercial  chloroform  at  45°  C.  (40°  F.)  as  follows : 


Specific  Gravity. 

Chloroform, 
per  cent. 

Alcohol, 
percent. 

Specific  Gravity. 

Chloroform, 
percent. 

Alcohol, 
percent. 

1-4945 
1-4908 
1-4874 
1-4845 

100-0 
99-5 
990 
98-5 

0-0 
0-5 
1-0 
1-5 

1-4772 
1-4602 
1-4262 
1-4090 

97-5 
95-0 
90-0 
87-5 

2-5 

5-0 

10-0 

12-5 

When  pure,  it  has  no  action  on  potassium,  except  to  cover  the  surface  of  the  metal  with 
small  bubbles  of  gas.  Chloroform  is  a  powerful  antiseptic.  It  does  not,  like  creasote, 
coagulate  albumen.  It  is  scarcely  acted  on  by  sulphuric  acid  in  the  cold,  but  dissolves 
readily  in  alcohol  and  ether.  The  alcoholic  solution,  when  moderately  diluted  with 
water,  forms  an  aromatic,  saccharine  liquid  of  a  very  grateful  taste.  A  strong  alco- 
holic solution  is  decomposed  by  abundance  of  water,  the  chloroform  separating  and 
subsiding,  and  the  alcohol  uniting  with  the  water.  It  is  liable  to  decomposition  by 
sunlight,  or  even  diffused  daylight ;  and  hence  the  propriety  of  keeping  it  in  bottles, 
covered  with  dark  paper,  in  a  rather  dark  ^jlace.  Chloroform  has  extensive  solvent 
powers,  being  capable  of  dissolving  caoutchouc,  gutta-percha,  mastic,  elemi,  tolu, 
benzoin,  and  copal.  Amber,  sandarac,  lac,  and  wax  are  only  partially  soluble.  It 
also  dissolves  iodine,  bromine,  the  organic  alkalies,  the  fixed  and  volatile  oils,  most 
resins,  and  fats.  It  dissolves  sulphur  and  phosphorus  sparingly.  It  possesses  the 
power  of  dissolving  a  large  quantity  of  camphor,  and  furnishes  the  means  of  admin- 
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istering  that  medicine  in  an  elegant  form.  As  a  gefieral  solvent,  it  has  the  advan- 
tage over  ether  of  not  being  inflammable  ;  the  inflammability  of  the  latter  being 
the  cause  of  frequent  accidents.  For  an  extensive  list  of  substances,  soluble,  insolu- 
ble, and  partly  soluble  in  chloroform,  see  a  paper  by  M.  Lepage,  of  Gisors,  France, 
copied  into  A.  J.  P.,  1852,  p.  1-47.*  It  has  been  found  by  J.  B.  Barnes  that 
chloroform  has  the  power  of  preventing  the  alcoholic,  lactic,  and  other  fermeutations, 
probably  by  killing  tlie  organisms  that  provoke  these  processes.  Twenty  minims  pre- 
served sixteen  ounces  of  malt,  to  which  two  drachms  of  yeast  had  been  added,  as 
long  as  the  experiment  lasted.  The  same  quantity  kept  fresh  eight  fluidounces  of 
milk  in  a  warm  place  for  five  days.  Mucilage  and  infusions  were  preserved  for 
weeks  with  one  minim  or  even  less  to  the  ounce.  Similar  results  were  reached  by 
Mr.  F.  J.  Barrett  and  others.  (P.  J.  Tr.,  1874,  pp.  441,  442,  455.)  The  active 
properties  of  chloroform  forbid  its  use  as  a  preservative  of  medicinal  infusions,  but 
from  milk  it  could  always  be  removed  by  boiling.  A.  Munz  (P.  J.  Tr.,  1875,  p. 
967)  proposes  the  employment  of  chloroform  as  a  test  between  chemical  and  living 
ferments,  since  he  has  found  it  to  have  no  efiiect  upon  the  former,  though  absolutely 
destructive  to  the  latter. 

Composition.  Chloroform  is  composed  of  one  atom  of  carbon,  one  of  hydrogen, 
and  three  of  chlorine.  Its  simplest  derivation  in  theory  is  from  marsh-gas  {me- 
thane), CH^,  whence  it  is  often  called  "  trichloro-viethane."  While  it  can  be  thus 
produced,  by  the  action  of  chlorine  upon  marsh-gas,  in  practice,  it  is  formed  either 
from  alcohol  by  the  action  of  bleaching-powder,  or  from  chloral  by  an  alkaline 
hydrate. 

The  reactions  are  sometimes  complex,  but  if  the  temperature  be  carefully  kept  at 
from  70°  C.  (158°  F.)  to  73°  C.  (163-4°  F.),  they  are  essentially  as  follows: 

C,H,0  +  CaOCl,  =-  CaCl,  +  QMfi  ^  H,0 ; 
that  is,  one  molecule  of  bleaching-powder,  reacting  with  one  of  alcohol,  yields  one 
of  calcium  chloride,  one  of  aldehyd,  and  one  of  water.     The  aldehyd   formed  is 
then  further  decomposed  according  to  the  reaction : 

2(C,HP)  +  6(,CaOCl,)  =  SCaCl,  +  3Ca(0H), -f  2(C,HC]30,) ; 
that  is,  two  molecules  of  aldehyd,  reacting  with  six  of  bleaching-powder,  yield 
three  of  calcium  chloride,  three  of  calcium  hydrate,  and  two  of  chloral.     The  chloral 
is,  however,  decomposed  by  the  free  base  calcium  hydrate  according  to  the  reaction  : 

2(C,HCi30,)  -f  Ca(OH),  =  Ca(CHO,\  +  2(CHCl3)  ; 
that  is,  two  molecules  of  chloral,  reacting  with  one  of  calcium  hydrate,  yield  one  of 
calcium  formate  and  two  of  chloroform. 

Impurities  and  Tests.  Chloroform  is  liable  to  contain  alcohol  and  ether,  both 
of  which  lower  its  specific  gravity.  If  it  have  a  less  density  than  1*38,  it  will  float 
instead  of  sinking  in  a  mixture  of  equal  weights  of  concentrated  sulphuric  acid  and 
water,  after  it  has  cooled.  M.  3Iialhe  has  proposed  the  following  test  for  the  pres- 
ence of  alcohol.  Drop  into  distilled  water  a  small  quantity  of  the  chloroform.  If 
pure,  it  will  remain  transparent  at  the  bottom  of  the  glass ;  but,  if  it  contain  even  a 
small  proportion  of  alcohol,  the  globules  will  acquire  a  milky  appearance.  Soubeiran's 
method  was  to  agitate  almond  oil  and  chloroform  together  in  a  tube.  If  the  chloro- 
form be  pure,  it  remains  clear ;  if  it  contain  as  much  as  5  or  6  per  cent,  of  alcohol, 
it  becomes  milky.  {Journ.  de  Pharm.,  Aout,  1860,  p.  95.)  Prof  Procter  detected 
alcohol  by  adding  the  suspected  chloroform  to  an  oxidizing  mixture  of  bichromate 
of  potassium  and  sulphuric  acid.  If  alcohol  be  present,  the  deep  orange  color  of  the 
chromic  mixture  will  gradually  become  green  ;   if  absent,  no  change  of  color  will  take 

*  The  following  table  of  the  solubility  of  the  several  alkaloids  and  their  salts  in  chloroform,  pre- 
pared with  great  care  by  A.  Schlimpert,  may  be  of  some  practical  use.  At  17*7°  C.  (64°  F.)  100  parta 
of  chloroform  dissolve 

Morphine 1-66  i  Sulphate  of  cinchonine...     3-00  ;  Caffeine 11-00 

Acetate  of  morphine 1-66    Chinoidine 25*30  \  Digitaline 1-25 

Quinine 15  00    Veratrine „  11-60  i  Brucine _ 14-00 

Sulphate  of  quinine 0-OU    Atropine 3300    Aconitine -  22-00 

Hydrochlorate  of  quinine  IMO    f^trychnine 14-10    Santonin,  pure 23-00 

Cinchonine 2*50    Nitrate  of  strychnine 6-60  |  Santonin,  impure -  33-30 

(A.  J.  P.,  I860,  p.  160 ;  from  Archiv  de  Pharm.,  Nov.  1859,  p.  151.) 
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place.  (A.  J.  P.,  1856,  p.  213f)  Hoffmann's  violet  has  been  recently  suggested  as  a 
test.  If  a  small  portion  is  added  to  chloroform  containing  alcohol,  the  solution  is 
colored  a  deep  purple.  Boettger  recommends  adding  to  the  chloroform  a  solution 
of  molybdic  acid  in  pure,  strong  sulphuric  acid,  when  even  a  trace  of  alcohol  will 
cause  an  intense  blue  color.  (1879.)  A.  C.  Oudemans,  Jr. ,  affirms  that  the  percentage 
of  alcohol  may  be  correctly  estimated  by  the  power  of  the  suspected  liquid  to  dis- 
solve cinchonine  (A.  J.  P.,  1873,  p.  223),  and  gives  the  table  inserted  in  the  note 
below.*  The  most  injurious  impurities  are  the  chlorinated  pyrogenous  oils,  already 
alluded  to.  These  are  different  as  obtained  from  methylic  or  normal  chloroform. 
The  oil,  obtained  by  Soubeiran  and  Mialhe  from  methylic  chloroform,  is  an  oleaginous, 
yellow  liquid,  lighter  than  water,  and  of  a  peculiar  nauseous  erapyreumatic  odor, 
perceptible  in  the  methylic  chloroform  itself.  In  commercial  chloroform  it  is  some- 
times present  to  the  amount  of  6  per  cent.  It  is  easily  set  on  fire,  and  burns  with 
a  smoky  flame,  chlorine  being  among  the  products  of  its  combustion.  The  oil  pro- 
cured from  normal  chloroform,  which  contains  it  in  the  amount  of  about  one-fifth 
of  1  per  cent,  only,  is  essentially  different  from  the  methylic  chloroform  oil.  It  is 
heavier  than  water,  and  has  an  acrid,  penetrating  odor,  unlike  that  of  the  other  oil. 
When  the  vapor  of  these  oils  is  inspired  or  even  smelt,  it  causes,  according  to  Dr. 
Gregory,  distressing  sickness  and  headache.  These  pyrogenou3  oils  are  detected 
and  removed  by  jym-e  and  strong  sulphuric  acid.  Chloroform,  when  pure,  upon  being 
mixed  with  an  equal  volume  of  this  acid,  does  not  color  it ;  but,  when  contaminated 
with  these  oils,  gives  the  acid  a  color,  varying  from  yellow  to  reddish  brown,  ac- 
cording to  the  amount  of  impurity.  Alcohol  also  is  detected  and  removed  by  sul- 
phuric acid.  In  applying  this  test,  several  fluidounces  of  chloroform  should  be  used  ; 
as  a  slight  change  of  color  cannot  be  easily  seen  in  a  test-tube,  and  care  must  be 
taken  to  see  that  mechanical  impurities  like  cork-dust,  dirt,  etc.,  have  been  filtered 
out  of  the  specimen,  or  the  acid  will  be  discolored  from  this  cause.  A  still  more 
delicate  test  of  the  oily  impurities,  according  to  Dr.  Gregory,  is  the  smell  which  they 
leave.  If  chloroform,  thus  contaminated,  be  poured  upon  the  hand,  it  quickly 
evaporates,  leaving  the  oily  impurities,  recognizable  by  their  offensive  odor,  now  no 
longer  covered  by  that  of  the  chloroform.  The  pure  substance,  rubbed  on  the  skin, 
quickly  evaporates,  and  leaves  scarcely  any  smell.  Chloroform  sometimes  contains 
Dutch  liquid,  which  may  be  discovered  by  adding  an  alcoholic  solution  of  potassa ; 
when  the  mixture,  if  this  impurity  be  present,  will  heat  and  give  off  a  permanent 
gas,  which  is  chloride  of  acetyl^  CjHgOCl.  (Geuther.)-f  Fuming  nitric  acid,  heated 
with  chloroform  to  90°  C.  (194°  F.)  for  120  hours,  forms  a  new  substance,  chloro- 
picrine.   (Journ.  de  Pharrn.,  4e  ser.,  xv.) 

Certain  conclusions  of  Prof.  John  M.  Maisch  upon  the  subject  of  chloroform, 
drawn  from  a  series  of  practical  and  experimental  observations,  are  worthy  of  notice. 
Chloroform  may  be  made  of  the  sp.  gr.  1-5,  or  perhaps  somewhat  heavier,  and  this 
is  its  density  when  pure  ;  but  it  will  not  keep  so  well  as  when  of  the  officinal  strength 
from  1*490  to  1494.  When  pure,  or  even  of  the  sp.  gr.  of  about  1-49,  it  is  quickly 
decomposed  in  direct  sunlight,  and  more  slowly  in  diffused  daylight ;  and  the 
presence  of  water,  however  small  in  quantity,  favors  the  decomposition.     The  prod- 


*  Percentage  of 
Alcohol. 

Percentage      of 
Cinchonine  by 
weight,  at  17° 
C. 

Difference    be- 
tween it  nnd 
pure  Chloro- 
form. 

Percentage  of 
Alcohol. 

. 
Percentage      of 
Cinchonine  by 
weight,  at  17° 
C. 

Difference    be- 
tween it  and 
pure  Chloro- 
form. 

0 

0-28 

>  0 

6 

3-39 

40 

1 

0-90 

62 

7 

3-79 

36 

2 

1-46 

66 

8 

4-15 

3.-? 

3 

1-99 

53 

9 

4-48 

28 

4 

2-49 

47 

10 

4-76 

.,, 

5 

2-96 

43 

11 

The  cinchonine  is  best  prepared  by  precipitating  a  weali  alcoholic  solution  of  a  pure  salt  of  the 
alkaloid  by  ammonia. 

t  In  relation  to  chloroform,  see  the  paper  of  Soubeiran  and  Mialhe,  Journ.  de  Pharm.,  July, 
1849,  copied  into  A.  J.  P.,  xxi.  313;  also  the  paper  of  Dr.  Gregory,  Chem.  Gaz.,  May  15,  1850. 
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ucts  of  its  decomposition  are  hydrochloric  acid  and  phosgene  gas.  Tf,  however,  it  be 
perfectly  excluded  from  the  light,  it  will  keep  indefinitely ;  Wiggers  having  pre- 
served some,  unaltered,  for  fifteen  years.  According  to  Schacht,  moreover,  pure 
chloroform  will  resist  even  sunlight,  if  in  a  perfect  vacuum.  To  prevent  the  decom- 
position of  chloroform  the  most  eflfectual  means  is  the  addition  of  alcohol.  If  re- 
duced by  this  to  the  sp.  gr.  1-480  or  1-484,  it  will  keep  well  in  diffused  daylight, 
and,  for  a  time  at  least,  even  in  the  sun's  rays,  if  perfectly  free  from  moisture.  At 
the  sp.  gr.  1-475  or  lower,  it  remains  unaffected  whether  in  diffused  light  or  in  the 
sun,  and  whether  the  bottles  be  damp  or  dry.  The  measures,  therefore,  to  secure 
chloroform  from  decomposition  are  two,  either  of  which  will  answer ;  first,  to  keep 
it  perfectly  secluded  from  light,  from  the  moment  of  rectification  ;  or,  secondly,  to 
reduce  the  sp.  gr.  to  1-475  by  alcohol,  as  suggested  by  Dr.  Squibb.  Sulphuric  acid 
will  not  decompose  chloroform  in  the  dark  ;  in  the  light  it  evolves  hydrochloric  acid. 
One  of  the  best  criteria  of  its  purity  is  a  constant  boiling  point.  When  of  the  sp. 
gr.  1-496,  it  boils  at  67°  C.  (152-6°  F.).  A  slight  acid  reaction  in  chloroform  is  not 
easily  detected,  as  litmus  is  quite  insoluble  in  that  fluid.  It  is  best  observed  by 
allowing  a  few  drops  of  chloroform  to  evaporate  spontaneously  with  one  drop  of  an 
aqueous  solution  of  litmus  duly  neutralized.  The  color  will  be  changed  to  reddish. 
After  becoming  acid,  chloroform  may  be  readily  regenerated,  by  agitating  it  with 
solution  of  carbonate  of  sodium,  and  distilling  from  a  little  unslaked  lime.  From 
what  has  been  said  above,  chloroform  to  be  kept  for  use  should  have  the  sp.  gr.  1-475, 
and  if  den.ser  than  this,  should  be  brought  to  it  by  the  addition  of  alcohol.  It  is 
best  kept  in  cork-stoppered  bottles.  As  the  cork  Ls  not  acted  on  by  chloroform,  if 
it  become  yellow  and  softened,  it  will  indicate  the  presence  of  an  acid,  and  thus  act 
as  a  test.  {A.  J.  P.,  1868,  p.  289.) 

Boettger  states  that  chloroform  altered  by  the  sun's  rays,  containing  hydrochloric 
acid  and  having  a  chlorinous  odor,  may  be  restored  and  made  fit  for  inhalation  by 
agitation  with  a  few  fragments  of  caustic  soda,  and  that  the  fluid  may  be  kept  ex- 
posed to  light,  if  protected  in  the  same  way.  {Ibid.,  Sept.  1866,  p.  473  ;  from  Journ. 
de  Phami.,  Avril,  1864.)  M.  Jaillard  {Journ.  de  Phami.,  4.  scr.  xxii.,  p.  305) 
states  that  he  has  frequently  found  both  hydrochloric  and  formic  acids  in  chloroform 
exposed  for  sale.  He  employs  nitrate  of  silver  as  a  test,  using  an  excess  of  the 
reagent ;  he  filters  out  the  precipitated  chloride,  and  boils,  when,  if  formic  acid  be 
present,  black  metallic  silver  is  deposited. 

OfBcinal  Tests.  The  U.  S.  Pharmacopoeia  directs  that  •'  if  5  Cc.  of  Purified 
Chloroform  be  thoroughly  agitated  with  10  C.c.  of  distilled  water,  the  latter,  when 
separated,  should  not  affect  blue  litmus  paper  (abs.  of  acids),  nor  test-solution  of 
nitrate  of  silver  (chloride),  nor  test-solution  of  iodide  of  potassium  (free  chlorine). 
If  a  portion  be  digested,  warm,  with  solution  of  potas.sa,  the  latter  should  not  be- 
come dark  colored  (abs.  of  aldehyde).  On  shaking  10  C.c.  of  the  Chloroform  with 
5  C.c.  of  sulphuric  acid,  in  a  glass-stoppered  bottle,  and  allowing  them  to  remain  in 
contact  for  twenty-four  hours,  no  color  should  be  imparted  to  either  liquid.  If  a 
few  C.c.  be  permitted  to  evaporate  from  blotting-paper,  no  foreign  odor  should  be 
perceptible  after  the  odor  of  Chloroform  ceases  to  be  recognized."  U.  S.  These 
tests  imply  the  presence  of  but  a  minute  proportion  of  alcohol,  and  the  total  absence 
of  chlorine  and  those  volatile  and  empyreumatic  substances  which  constitute  the 
most  injurious  impurities  of  chloroform.  A  heat  that  would  be  felt  through  the 
bottle,  on  the  admixture  of  sulphuric  acid  with  chloroform,  would  evince  the  presence 
of  too  much  alcohol  or  water.  The  want  of  discoloration  from  the  contact  of  the 
two  liquids  shows  the  absence  of  empyreumatic  oily  matter ;  but  a  very  slight  dis- 
coloration might  proceed  from  the  alcohol  present,  and  would  not,  therefore,  be  a 
material  objection.  A  color  bordering  on  that  of  madeira  wine  would  imply  an  ob- 
jectionable amount  of  impurities.  The  volatile  impurities  are  less  volatile  than 
chloroform,  and  would  consequently  be  the  last  to  escape  on  the  evaporation  of  the 
liquid.  Impure  chloroform,  therefore,  leaves  a  foreign  odor  behind  it  when  allowed  f  o 
evaporate  from  the  hand,  and  especially  when  from  a  porcelain  plate,  in  the  amount 
and  manner  indicated  ;  and  if  a  specimen  stand  this  test  well,  it  may  be  considered  as 
free  from  noxious  volatile  impurity.  The  slight  foreign  aroma  without  pungency, 
27 
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which  is  given  out  under  these  circumstances,  is  of  no  injurious  significance.  It 
is  stated  that  chloroform  made  from  chloral  may  be  distinguished  from  other  chloro- 
form by  its  remaining  colorless  when  the  sulphuric  acid  test  is  employed,  and  by  its 
leaving  no  aromatic  residue  when  evaporated,  evidences  of  its  absolute  purity.  It 
has  been  claimed  that  this  chloral  chloroform  does  not  undergo  decomposition,  but 
this  has  been  proved  not  to  be  correct.  {A.  J.  P.,  xlii.  409.) 

Medical  Properties  and  Uses.  Chloroform,  when  applied  locally,  is  very  irritant 
and  produces  decided  pain,  which  may  be  followed  by  some  numbness  and  local  anaes- 
thesia. If  the  chloroform  be  prevented  from  evaporating,  its  prolonged  contact  with 
the  skin  is  apt  to  produce  blistering.  Taken  internally,  it  is  absorbed  and  acts  upon 
the  general  system.  The  rapidity  of  its  absorption,  and,  to  some  extent,  its  general 
effects,  depend  upon  the  method  in  which  it  is  administered.  It  is  commonly  ex- 
hibited by  the  mouth  or  by  inhalation.  Taken  into  the  stomach  in  doses  of  15  to 
25  drops  (0'24-0-38  C.c),  it  induces  only  gastric  symptoms,  chiefly  due  to  its  irri- 
tant properties ;  but  when  there  is  excessive  flatulence,  colic,  or  gastralgia,  it  not 
only  causes  an  increased  peristalsis  and  expulsion  of  any  flatus  present,  but  evinces  a 
distinct  local  narcotic  influence  by  quieting  pain  and  spasm.  Taken  in  doses  of  1 
to  2  fluidrachms  (3-75-7"5  C.c),  it  produces  a  narcotism  similar  to  that  seen  when 
it  is  administered  by  inhalation,  the  narcotism,  however,  developing  and  passing  off 
much  more  slowly  than  in  the  latter  case.  Chloroform,  as  prepared  by  Mr.  Guthrie, 
was  used  internally  as  early  as  1832  by  Professor  Ives  and  Dr.  Nathan  B.  Ives,  of 
New  Haven,  in  asthma,  spasmodic  cough,  scarlet  fever,  and  atonic  quinsy,  with  favor- 
able results.  (Sillimans  Journ.,  xxi.  406,  407.)  It  was  employed  by  Dr.  Formby, 
of  Liverpool,  in  hysteria,  in  1838;  by  Mr.  Tuson,  of  London,  in  cancer  and  neural- 
gic affections,  in  1843;  and  by  M.  Guiilot,  of  Paris,  in  asthma,  in  1844.  The  first 
case  in  which  it  was  employed  in  inhalation  is  related  by  Professor  Ives,  of  New 
Haven,  under  date  of  the  2d  of  Jan.  1832.  The  case  was  one  of  pulmonic  disease, 
attended  with  general  debility  and  diflBcult  respiration,  and  was  effectually  relieved. 
(^Silli'mans  Journ.,  vol.  xxi.,  Jan.  1832,  p.  406.)  In  March,  1847,  the  action  of 
the  pure  substance  by  inhalation  was  tried  on  the  lower  animals,  by  M.  Flourens, 
and  its  effects  on  the  spinal  marrow  described.  In  November  of  the  same  year.  Dr. 
Simpson,  of  Edinburgh,  after  experimenting  with  a  number  of  anaesthetic  agents  in 
order  to  discover  a  substitute  for  ether,  tried  chloroform  at  the  suggestion  of  Mr. 
Waldie,  and,  having  found  its  effects  favorable,  brought  it  forward  as  a  new  rem- 
edy for  pain,  by  inhalation  in  surgery  and  midwifery.  The  advantages  which  he 
conceived  it  to  possess  over  ether  were  the  smallness  of  the  dose,  its  more  prompt 
action,  more  agreeable  effects,  less  tenacious  odor,  greater  cheapness,  and  greater 
facility  of  exhibition. 

The  usual  effects  produced  by  a  full  dose  of  chloroform,  administered  by  inhala- 
tion, are  the  rapid  production  of  coma,  relaxation  of  the  muscles,  slow  and  often 
stertorous  breathing,  upturning  of  the  eyes,  and  total  insensibility  to  agents  which 
ordinarily  produce  acute  pain.  The  effect  on  the  heart's  action  is  somewhat  varia- 
ble, but  the  pulse  is  usually  quickened,  with  a  more  or  less  marked  loss  of  volume 
and  firmness.  Sometimes  frothing  of  the  mouth  takes  place,  and,  more  rarely,  con- 
vulsive twitches  of  the  face  and  limbs.  The  insensibility  is  generally  produced  in 
one  or  two  minutes,  and  usually  continues  for  five  or  ten  minutes;  but  the  effect 
may  be  kept  up  for  many  hours,  provided  the  inhalation  be  cautiously  renewed  from 
time  to  time.  As  a  general  rule,  no  recollection  is  retained  of  anything  that  oc- 
curred ■during  the  state  of  insensibility.  In  some  cases  sensibility  is  distinctly 
affected  before  consciousness,  but  the  loss  is  rarely  complete  enough  to  be  of  any 
practical  value ;  so  that  it  is  alinost  always  necessary  to  produce  unconsciousness 
before  the  surgeon  can  commence  his  operation. 

The  dose  of  chloroform  for  inhalation  is  a  fluidrachm  (375  C.c),  equivalent  to 
250  drops,  or  more,  to  be  repeated  in  two  minutes,  if  the  desired  effect  should  fail 
to  be  produced.  The  most  convenient  inhaler  is  a  handkerchief,  loosely  twisted 
into  the  form  of  a  bird's  nest,  which,  after  having  been  imbued  with  the  chloroform, 
is  held  to  the  mouth  and  nose.  The  use  of  this  simple  inhaler  insures  a  due  ad- 
mixture of  atmospheric  air  with  the  vapor  of  the  chloroform.     The  patient  should 
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always  be  in  the  horizontal  posture.  The  moment  insensibility  is  produced,  which 
should  be  brought  on  gradually,  the  inhalation  should  be  suspended  ;  and,  if  con- 
sciousness return  too  soon,  it  should  be  cautiously  renewed.  In  all  cases  an  expe- 
rienced assistant  should  attend  to  the  administration  of  the  chloroform  and  to  nothing 
else,  watching  the  state  of  the  respiration  and  pulse.  The  moment  there  is  the  least 
snoring  or  failure  of  the  pulse,  the  vapor  should  be  withdrawn.  As  shown  by  Claude 
Bernard,  the  hypodermic  use  of  morphine  greatly  prolongs  the  anaesthesia  caused  by 
chloroform.  Chloroform  should  not  be  administered  to  persons  subject  to  epilepsy, 
affected  with  organic  disease  of  the  heart,  or  predisposed  to  syncope.  Even  with 
the  greatest  care,  there  is  always  danger  in  the  anaeiithetic  use  of  this  agent.  It  is 
estimated  (Med.  Times  and  Gaz.,  1870;  Pacific  Med.  Journ.^  June,  1869)  that 
death  occurs  once  in  3000  inhalations  on  an  average.  In  very  many  fatal  cases 
the  operation  has  been  a  very  trifling  one,  and  death  has  occurred  in  the  most  robust, 
and  in  those  who  had  previously  taken  the  anaesthetic  without  bad  effects.  The 
advantages  which  chloroform  has  over  ether  are  in  its  greater  rapidity  of  action, 
and  in  the  fact  that  it  is  less  prone  to  produce,  as  an  after-effect,  much  nausea  and 
vomiting.  The  greater  safety  of  ether,  however,  more  than  counterbalances  these  ad- 
vantages, so  that  a  large  proportion  of  surgeons  believe  the  use  of  chloroform  unjusti- 
fiable, except  under  especial  circumstances.  The  reason  that  ether  is  so  much  safer 
than  chloroform  lies  not  chiefly  in  the  greater  power  of  the  latter  agent,  but  in  the 
fact  that  it  is  directly  paralyzant  to  the  heart,  whilst  ether  is  primarily  stimulant  to 
that  viscus.  Experiments  show  that  in  the  lower  animals  the  arterial  pressure 
steadily  falls  during  the  administration  of  the  chloroform,  whilst  under  ether  it 
rises,  and  clinical  experience  abundantly  demonstrates  that  the  effects  of  these  agents 
upon  the  circulation  in  man  and  in  the  lower  animals  are  identical.  As  chloroform 
accidents  usually  occur  very  suddenly,  the  patient  should  always  be  closely  watched. 
In  most  instances  a  peculiar  pallor  of  the  face  is  the  first  evidence  of  danger.  The 
remedies  for  the  accident  are  placing  the  patient  at  an  angle  of  45°,  with  the  head 
downward,  or  even  completely  inverting  the  person,  cold  air  fanned  upon  the  face,  cold 
water  poured  upon  the  head,  sinapisms  to  the  feet,  frictions  and  heat  to  the  body 
and  extremities,  and  ammonia  to  the  nostrils.  If  respiration  ceases,  the  tongue 
should  be  seized  with  the  artery-forceps,  and  pulled  forward  from  off  the  glottis, 
and  artificial  respiration  vigorously  performed.  When  the  patient  can  swallow, 
strong  alcoholic  drinks  may  be  given  with  advantage.  Dr.  Halfourd  has  proposed 
the  injection  of  liq.  ammonia  into  the  veins,  and  it  has  been  successfully  practised 
in  one  or  two  caseS ;  and  if  circumstances  favor  it,  intravenous  injections  of  the 
tincture  of  digitalis  may  be  employed.  Faradaic  irritation  of  the  body  should 
also  be  practised,  and  in  some  cases  faradization  of  the  phrenic  nerve  has  seemed 
to  be  of  service.  Sometimes  chloroform  produces  unpleasant  remote  effects ;  such 
as  abolition  of  smell,  perversion  of  taste,  and  loss  of  tonicity  in  the  bladder  and 
rectum. 

In  midwifery  chloroform  is  believed  to  be  safer  than  in  surgery,  and  its  use  is 
very  extensive.  It  certainly  tends  to  increase  the  danger  of  post-partum  hemor- 
rhage, but  this  tendency  can  be  overcome  by  the  administration  of  ergot  after  the 
head  has  come  well  down  upon  the  perineum.  It  is  frequently  stated  that  no  case 
of  death  has  occurred  from  its  administration  during  labor;  but  this  appears  to  be 
a  mistake.  On  account  of  its  power  of  producing  muscular  relaxation,  chloroform  , 
is  frequently  employed  in  general  and  local  spasms.  In  setting  fractured  bones, 
in  reducing  dislocations  or  strangulated  hernias,  etc.,  the  surgeon  frequently  employs 
it,  and  it  is  often  used  by  the  physician  in  hiccough,  chorea,  hooping-cough,  hys- 
teria, the  paroxysm  of  asthma,  angina  pectoris,  biliary  and  nephritic  colic,  tetanus, 
poisoning  from  strychnine,  hydrophobia,  and  the  paroxysm  of  tic  douloureux.  In 
these  cases  it  is  superior  to  ether,  when  a  very  prompt  action  is  desirable. 

As  chloroform  is  powerfully  sedative,  and  ether  powerfully  stimulant,  it  was  very 
naturally  supposed  that,  by  combining  them,  the  depressing  effects  of  the  former 
might  be  counteracted  by  the  latter ;  but  experience  has  not  confirmed  the  sugges- 
tion of  theory  in  this  case ;  as  fatal  effects  have  several  times  followed  the  joint 
administration  of  the  two  anaesthetics.     This  result  may  be  in  part  explained  by 
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the  more  rapid  volatilization  of  the  chloroform,  which  may  cause  it  to  reach  the 
surface  of  absorption  with  comparatively  little  admixture  of  the  ethereal  vapor,  as 
suggested  by  Mr.  Robert  Ellis.  (3fed.  Times  and  Gaz.,  March  9,  1867.) 

Locally,  chloroform  is  employed  as  a  very  prompt,  active  counter-irritant  and  nar- 
cotic in  neuralgia,  colic,  etc.,  and  deep  injections  of  it  in  the  neighborhood  of  pain- 
ful nerve  trunks  have  been  practised  by  Dr.  Roberts  Bartholow  with  asserted  good 
effects. 

M.  Fournie  has  found  that  the  vapor  from  a  mixture  of  equal  measures  of  glacial 
acetic  acid  and  chloroform  is  even  more  effectual,  as  a  local  anaesthetic,  than  that  of 
pure  chloroform  ;  producing  complete  insensibility  of  the  skin  in  five  minutes,  if 
applied  from  a  bottle  heated  simply  by  the  hand.  (P.  J.  Tr.,  1862,  p.  385.) 

Chloroform  may  be  gelatinized  by  agitating  it  with  an  equal  weight  of  white  of 
egg  in  the  cold.  In  three  hours  it  takes  the  gelatinous  form.  A  stronger  prepara- 
tion may  be  made  by  shaking  together,  in  a  bottle,  four  parts  of  chloroform  and  one 
of  white  of  egg,  and  placing  the  mixture  in  water  at  60°  C.  (140°  F.).  In  four 
minutes  the  gelatinization  is  completed.  Gelatinized  chloroform  may  be  applied  to 
the  skin,  spread  on  linen,  or  by  friction. 

Chloroform,  in  vapor,  may  be  used  as  a  topical  application  to  the  rectum.  M. 
Ehrenreich  employed  it  with  success  in  tenesmus.  A  drachm  may  be  vaporized  by 
the  heat  of  warm  water  from  a  bottle,  fitted  with  a  flexible  tube,  inserted  into  the 
bowel.  It  may  be  applied  to  the  skin  in  the  form  of  a  vapor  douche,  according  to 
the  method  of  Dr.  Hardy,  of  Dublin.  (See  Ranking  s  Abstract,  No.  19,  p.  287.) 
Prof.  Langenbeck,  of  Berlin,  prefers  chloroform  to  tincture  of  iodine,  as  an  injec- 
tion for  the  radical  cure  of  hydrocele. 

When  an  overdose  of  chloroform  is  taken  by  the  mouth,  it  is  essential  to  empty 
the  stomach  by  the  pump  or  siphon  tube,  and  then  treat  the  case  much  as  in  serious 
narcosis  from  inhalation.  In  a  case  of  suicide  by  swallowing  chloroform,  in  which 
death  took  place  in  about  thirty-four  hours,  the  lining  membrane  of  the  larynx  and 
trachea  was  found  inflamed,  the  bronchi  were  loaded  with  a  dirty-gray  purulent  fluid, 
the  lungs  were  inflamed  as  in  the  first  stage  of  pneumonia,  and  the  brain  and  its 
membranes  congested ;  but  these  morbid  appearances  are  not  constant. 

In  relation  to  the  preparations,  consisting  of  chloroform  and  alcohol,  which  have 
been  used  under  the  name  of  "  chloric  ether,"  the  reader  is  referred  to  Spirifus 
Chloroformi.'^ 

Off.  Prep.  Mistura  Chloroformi,  U.  S.;  Spiritus  Chloroformi ;  Tinctura  Chloro- 
formi  Composita,  Br.  * 

CHLOROFORMUM  VENALE.  U.  S.     Commercial  Oiloroform. 

(CHLO-RO-FOR'MUM  VE-NA'LE.) 

"  A  liquid  containing  at  least  98  per  cent,  of  Chloroform.' '  U.  S. 

Chlorofoimc  venal,  Fr.;  Kiiuflichcs  Chloroform,  G. 

The  employment  of  commercial  chloroform  should  be  restricted  to  preparations 
for  external  application,  or  as  a  solvent.  "  Commercial  Chloroform  has  nearly  the 
same  sensible  properties  as  Purified  Chloroform  (see  Olihroforinum  Purifieatum). 
Its  sp.  gr.  should  not  be  lower  than  1-470.  If  1  C.c.  be  agitated  with  20  C.c.  of 
distilled  water,  the  latter,  when  separated,  should  not  render  test-solution  of  nitrate 
of  silver  more  than  slightly  turbid  (limit  of  foreign  chlorine  compounds).  When 
shaken  with  an  equal  volume  of  sulphuric  acid,  the  .subsiding,  acid  layer  should  not 
become  quite  black  within  twenty-four  hours.  A  portion  evaporated  should  leave 
no  fixed  residue."    U.  S. 

Off.  Prep.  Chloroformum  Purifieatum,  U.  S.;  Linimentum  Chloroformi,  I/.  S. 

*  Chlorodyne.  An  empirical  remedy  under  this  name  was  first  used  in  London,  but  is  now  in 
some  of  its  imitations  very  largely  employed  in  various  parts  of  the  world.  Many  formulas  are  ex- 
tant. The  following  has  been  extensively  used  in  Philadelphia.  Hydrochlorate  of  morphine  8  grains, 
water  f^ss,  hydrochloric  acid  f.^ss,  chloroform  f^i's,  tincture  of  cannabis  Indica  f.^i,  hydrocyanic 
acid,  U.  S.  P.,  TiPxii,  alcohol  f^ss,  oil  of  peppermint  Tlpij,  oleoresin  of  capsicum  llj'i.  The  hydro- 
chlorate  of  morphine  and  water  are  heated  in  a  flask  with  the  hydrochloric  acid  until  a  clear  solution 
is  produced,  then  the  other  ingredients  are  mixed  together,  and  when  the  first  solution  is  cold  the 
mixture  added  to  it.  This  is  a  dangerous  remedy,  and  should  be  used  with  great  care  in  three  to 
ten  drop  doses  for  an  adult. 
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CHONDRUS.  U.S.     Irish  Moss. 
(enON'DBcs.) 
"  Chondrus  crispus,  Lyngbye,  and  Chondrus  mammilosus,  Greville.     {Nat  Ord. 

Algse.)"     C^-  S. 

Carrageen,  P.G.;  Caragahen,  Fucus  Crispus;  Carragabeen,  Monsse  marine  pert^e,  Fr.,-  Irlan- 
disches  Moos,  Perlmoos,  Knorpeltang,  G. 

Gen.  Ch.  Frond  cartilaginous,  dilating  upwards  into  a  flat,  nerveless,  dichoto- 
mously  divided  expansion,  of  a  purplish  or  livid-red  color.  Fructification,  sub- 
spherical  capsules  in  the  substance  of  the  frond,  rarely  supported  on  little  stalks,  and 
containing  a  mass  of  minute  free  seeds.    Greville. 

Chondrus  crispus.  Greville,  Alg.  Brit.  129,  t.  15;  B.  d-  T.  305. — Sphserococ- • 
cus  crispus.  Agardh. — Fucus  crispus.  Linn.  The  Irish  moss,  or  carrageen  as  it  is 
frequently  called,  consists  of  a  flat,  slender,  cartilaginous  frond,  from  two  to  twelve 
inches  in  length,  dilated  as  it  ascends  until  it  becomes  two  or  three  lines  in  width, 
then  repeatedly  and  dichotomously  divided,  with  linear,  wedge-shaped  segments,  and 
more  or  less  curled  up  so  as  to  diminish  the  apparent  length.  The  capsules  are 
somewhat  hemispherical,  and  are  imbedded  in  the  disk  of  the  frond.  The  plant 
grows  upon  rocks  and  stones  on  the  coast  of  Europe,  and  is  especially  abundant  on 
the  southern  and  western  coasts  of  Ireland,  where  it  is  collected.  It  is  also  a  native 
of  the  United  States,  and  is  said  to  be  gathered  largely  on  the  southern  sea-coast  of 
Massachusetts,  where  it  is  partly  torn  from  the  rocks,  and  partly  collected  upon  the 
beach,  on  which  it  is  thrown  up  during  storms.  It  is  prepared  for  market  by  spread- 
ing it  out  high  on  the  beach,  to  dry  and  bleach  in  the  sun.  (Aug.  P.  Melzar,  Proc. 
A.  P.  Ass.,  1860.)  An  elaborate  account  of  the  plant,  its  distribution  on  the  sea- 
coast  of  Massachusetts,  and  of  the  mode  of  gathering  and  curing  it,  is  given  by 
Mr.  G.  Hubert  Bates,  of  Scituate,  Mass.  (U.  S.  Agricultural  Report,  1866;  also 
A.  J.  P.,  1868,  p.  417.) 

When  collected,  it  is  washed  and  dried.  In  the  fresh  state  it  is  of  a  purplish 
color,  but,  as  found  in  the  shops,  is  yellowish  or  yellowish  white,  with  occasionally 
purplish  portions.  It  is  officinally  described  as  "  yellowish  or  white,  horny,  trans- 
lucent ;  many-forked ;  when  softened  in  water,  cartilaginous ;  segments  flat,  wedge- 
shaped,  or  linear  ;  at  the  apex  emarginate  or  two-Iobed  ;  it  has  a  slight  sea-weed  odor, 
and  a  mucilaginous,  somewhat  saline  taste.  One  part  of  it  boiled  for  ten  minutes 
with  30  parts  of  water,  yields  a  solution  which  gelatinizes  on  cooling."  U.  S.  It 
swells  in  cold  water,  but  does  not  dissolve.  Boiling  water  dissolves  a  large  pro- 
portion of  it,  and  the  solution,  if  sufficiently  concentrated,  gelatinizes  on  cooling. 
According  to  Feuchtwanger,  it  contains  starch  and  pectin,  with  compounds  of 
sulphur,  chlorine,  and  bromine,  and  some  oxalate  of  calcium.  Herberger  found 
79- 1  per  cent,  of  pectio,  and  95  of  mucus,  with  fatty  matter,  free  acids,  chlorides, 
etc.,  but  neither  iodine  nor  bromine.  M.  Dupasquier  discovered  in  it  both  of 
these  elements,  which  had  generally  escaped  attention  in  consequence  of  theii 
reacticfn,  as  soon  as  liberated,  upon  the  sulphide  of  sodium  resulting  from  the 
decomposition  of  the  sulphate  of  sodium  of  the  moss  when  charred.  (Joum.  de 
Pharm.,  3e  ser.,  iii.  113.)  The  pectin  Pereira  thought  peculiar,  and  proposed  to 
call  carrageenin.  It  is  distinguished  from  gum  by  affording,  when  dissolved 
in  water,  no  precipitate  with  alcohol ;  from  starch,  by  not  becoming  blue  with 
tincture  of  iodine  ;  from  pectin,  by  yielding  no  precipitate  with  acetate  of  lead, 
and  no  mucic  acid  by  the  action  of  nitric  acid.  M.  Ch.  Blondeau  gives  the 
name  of  goemine  to  a  substance  obtained  by  boiling  carrageen  (goemon,  Fr.)  for 
several  hours  in  distilled  water,  and  precipitating  the  mucilaginous  liquid  by 
alcohol.  The  precipitate,  being  redissolved  in  water,  yields  on  evaporation  thin, 
transparent,  elastic  plates,  resembling  ichthyocolla,  which  soften  and  swell  up  on 
contact  with  cold  water.  This  .substance,  which  is  probably  complex,  is  without 
smell  or  taste,  neutral  to  test-paper,  and  dissolves  completely  in  alkaline  liquids. 
Blondeau's  analysis  gave  21-80  per  cent,  of  carbon.  487  of  hydrogen,  21-36  of 
nitrogen,  251  of  sulphur,  and  49-46  of  oxygen.  Fltickiger,  who  analyzed  this 
tnucilage  with  care,  found  in  it  no  sulphur,  and  only  0-88  per  cent,  of  nitrogen. 
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The  drug  itself  yielded  not  more  than  1-012  per  cent,  of  nitrogen.  {Phaiinaco- 
graphia,  2d  ed.,  p.  748.)* 

Carrageen  is  nutritive  and  demulcent,  and,  being  easy  of  digestion  and  not  un- 
pleasant to  the  taste,  forms  a  useful  article  of  diet  in  cases  in  which  the  farinaceous 
preparations,  such  as  tapioca,  sago,  barley,  etc.,  are  usually  employed.  It  has  been 
particularly  recommended  in  chronic  pectoral  affections,  scrofulous  complaints,  dys- 
entery, diarrhoea,  and  disorders  of  the  kidneys  and  bladder.  It  may  be  used  in  the 
form  of  decoction,  made  by  boiling  a  pint  and  a  half  of  water  with  half  an  ounce 
of  the  moss  down  to  a  pint.  Sugar  and  lemon-juice  may  usually  be  added  to  improve 
the  flavor.  Milk  may  be  substituted  for  water,  when  a  more  nutritious  preparation 
is  required.  It  is  recommended  to  macerate  the  moss  for  about  ten  minutes  in  cold 
water  before  submitting  it  to  decoction.  Any  unpleasant  flavor  that  it  may  have 
acquired  from  the  contact  of  foreign  substances  is  thus  removed. 

CHRYSAROBINUM.  U.S.    Chrysarobin. 

(CHRYS-A-EO-BI'NUM.) 

"  A  mixture  of  proximate  principles,  commonly  misnamed  Chrysophanic  Acid, 
extracted  from  Goa-powder,  a  substance  found  deposited  in  the  wood  of  the  trunk 
of  Andira  Araroba.  Aguiar.  {Nat.  Ord.  Leguminosae,  Papilionaceae.)"  IT.  S. 

Goa  Powder,  Araroba,  Poh  di  Bahia;  Poudre.de  Goa,  Fr.;  Goa-Pulver,  G. 

Chrysarobin,  or  Araroba,  has  long  been  used  as  a  medicine  in  Brazil,  and  exported 
in  considerable  quantities  to  Portugal,  whence  it  found  its  way  through  the  Portu- 
guese colonies  into  Eastern  commerce.  In  the  East  Indies  it  is  usually  known  as 
Goa  Powder.  Indeed,  the  identity  of  the  two  powders  was  first  proved  in  1875  by 
Dr.  J.  F.  Dasilva  Lima.  (P.  J.  Tr.,  v.  724,  801,  806.) 

Chrysarobin  has  been  supposed  to  be  yielded  by  certain  lichens,  but  was  shown  by 
Dr.  R.  A.  Monteiro  to  be  obtained  from  a  leguminous  tree  abundant  in  the  forests 
of  the  Brazilian  province  of  Bahia,  which  was  referred  by  Mr.  E.  M.  Holmes  to  the 
genus  Caesalpinia,  but  which  was  determined  by  studies  made  in  its  native  forests  by 
Dr.  J.  M.  de  Aguiar  to  be  an  undescribed  species  of  Andira. 

Andira  Araroba,  Aguiar,  is  a  large  tree,  attaining  a  height  of  100  feet,  with  a 
smooth  trunk,  and  a  spheroidal,  not  very  bushy  head.  The  wood  is  yellowish,  with 
numerous  longitudinal  canals,  besides  abundant  irregular  interspaces  or  lacunae,  in 
which  the  chrysarobin  is  found.  (See  P.  J.  Tr.,  ix.  755;  x.  42,  814.)  The  oldest 
trees  yield  the  largest  amount  of  the  powder ;  the  parts  containing  it  are  finely 
chipped  or  scraped  off.  The  workmen  who  procure  it  often  suffer  severely  from 
irritation  of  the  eyes  and  face. 

Properties.  "  A  pale  orange  yellow,  crystalline  powder,  permanent  in  the  air, 
odorless  and  tasteless,  almost  insoluble  in  water,  only  slightly  soluble  in  alcohol, 
readily  soluble  in  ether  and  in  boiling  benzol.  When  heated  to  about  162°  C. 
(323-6  F.),  it  melts,  and  may  be  partially  sublimed.  On  ignition  it  is  wholly  dis- 
sipated. In  solutions  of  alkalies  it  is  soluble  with  a  yellowish  red  or  reddish,  yellow 
color,  which  is  changed  to  red  by  passing  air  through  the  liquid.  Sulphuric  acid 
dissolves  it  with  a  deep  blood-red  color ;  on  pouring  the  solution  into  water,  the 
substance  separates  again  unchanged."  IT.  S.  As  first  obtained,  chrysarobin  is  stated 
to  be  of  a  pale  primrose  yellow,  but  it  rapidly  darkens  with  age,  so  that  in  commerce 
it  varies  from  a  dull  ochre  color  to  a  dark  chocolate  or  maroon-brown.  It  is  some- 
times a  rather  fine  powder,  but  is  usually  more  or  less  agglomerated,  and  not  rarely 
contains  fragments  of  woody  tissue.  Its  taste  is  bitter.  It  is  insoluble  in  water 
and  most  menstrua,  but  yields  as  much  as  80  per  cent,  of  its  weight  to  solutions 
of  caustic  alkalies  and  to  benzol.  Attfield  analyzed  Goa  powder,  and  found,  along 
with  2  per  cent,  of  resin,  5-5  per  cent,  of  woody  fibre,  and  7  per  cent,  of  bitter 
extractive,  80  to  84  per  cent,  of  what  he  considered  to  be  chrysophanic  acid ;  but 
Liebermann  and  Siedler  showed  that  this  was  not  chrysophanic  acid  at  all,  but 

*  Most  species  of  sea-weed  contain  a  mucous  substance  analogous  to,  if  not  identical  with,  that  of 
carrageen,  but  are  not  available  for  use  on  account  of  their  disagreeable  taste.  In  France  the  Oi- 
gd.tiiia  iicicidosus  is  said  to  be  extensively  sold  as  carrageen.  (Dragendorff,  Jahreab.,  1874,  p.  42.) 
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a  substance  easily  convertible  into  the  acid,  which  substance  they  called  chri/sarohin, 
and  irave  to  it  the  formula  Cj^H^O,.  (.4.  ./.  P.,  1879,  p.  80.) 

Medical  Uses.  When  taken  internally  in  sufficient  amount,  chrysarobin  acta 
as  a  decided  gastro-intestinal  irritant,  producing  large,  very  watery,  brownish  stools, 
and  repeated  vomiting,  without  much  nausea.  Dr.  J.  A.  Thompson  (^V.  i?.,  1877, 
p.  167)  states  that  it  acts  efficiently  in  doses  of  20  to  25  grains  (1-3-1-565  Gm.)  for 
the  adult,  10  grains  (065  Gm.)  for  children  12  years  of  age,  6  grains  (0*4  Gm.)  for 
babies.  He  believes  it  to  have  practical  value  as  affording  a  very  prompt  and  efficient 
means  of  clearing  out  the  whole  primae  vi£B,  and  of  causing  very  large  discharges  of 
bile.  It  is,  however,  not  probable  that  it  will  be  used  to  any  extent  as  an  internal 
remedy. 

Chrysarobin  has  been  long  used  in  South  America  and  India  as  a  remedy  in  skin 
diseases,  but  the  attention  of  the  general  profession  was  first  called  to  it  in  1874  by 
Sir  Joseph  Fayrer.  It  is  at  present  used  largely  for  the  preparation  of  chrysophanic 
acid,  in  which  all  of  its  properties  appear  to  reside,  and  is  itself  used  to  some  extent 
in  diseases  of  the  skin. 

Off.  Prep.  Unguentum  Chrysarobini. 

CIMICIFUGA.  Z7.-S.     amicifuga.     [Black  Snakeroof] 

(CIM-I-CIF'C-GA.) 

"  The  rhizome  and  rootlets  of  Cimicifuga  racemosa.  Elliott.  (J\"a/.  Ord.  Ra- 
nunculaceae.")    V.  S. 

Black  Cohosh  :  Racine  d'Actee  a  Grappes,  Fr.;  Schwarze  Sehlangenwurzel,  G. 

Gen.  C'h.  O-ilyx  four  or  five-leaved.  Petals  four  to  eight,  deformed,  thiekish, 
sometimes  wanting.  Capsules  one  to  five,  oblong,  many-seeded.  Seeds  squamose. 
Xuttall. 

Cimicifuga  racemosa.  Torrey,  Flor.  219;  Carson,  Illust.  of  Med.  Bot.  i.  9,  pi.  3. 
—  C.  serpenlaria.  Pursh,  Flar.  Am.  Sept.  p.  372. — Actsea  racemosa.  Willd.  Sp. 
Plant,  ii.  1139. — Macrotys  racemosa.  Eaton's  Manual,  p.  288;  B.  cfr  T.  8.  This 
is  a  tall  stately  plant,  having  a  per- 
ennial root,  and  a  simple  herbaceous 
stem,  which  rises  from  four  to  eight 
feet  in  height.  The  leaves  are  large, 
and  ternately  decomposed,  having 
oblong-ovate  leaflets,  incised  and 
toothed  at  their  edges.  The  flowei:g 
are  small,  white,  and  disposed  in  a 
long,  terminal,  wand-like  raceme, 
with  occasionally  one  or  two  shorter 
racemes  near  its  base.  The  calyx  is 
white,  four-leaved,  and  deciduous ; 
the  petals  are  minute,  and  shorter 
than  the  stamens  ;  the  pistil  consists 
of  an  oval  germ  and  sessile  stigma. 
The  fruit  is  an  ovate  capsule  con- 
taining numerous  flat  seeds. 

The  black  snakeroot,  or  cohosh  as 
this  plant  is  sometimes  called,  is  a 
native  of  the  United  States,  growing 
in  shady  or  rocky  woods  from  Canada 
to  Florida,  and  flowering  in  June  and  July.     The  root  is  the  part  employed. 

Properties.  The  dried  root  consists  of  a  thick,  irregularly  bent  or  contorted 
body  or  caudex,  from  one-third  of  an  inch  to  an  inch  in  thickness,  often  several 
inches  in  length,  furnished  with  many  slender  radicles,  and  rendered  exceedingly 
rough  and  jagged  in  appearance  by  the  remains  of  the  stems  of  successive  years, 
which  to  the  length  of  an  inch  or  more  are  frequently  attached  to  the  root.  It  is 
officinally  described  as  follows.  '•  The  rhizome  is  horizontal,  hard,  two  inches  (5  cm.) 
or  more  long,  about  one  inch  (25  mm.)  thick,  with  numerous  stout,  upright  or  curved 
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brauclies,  terminated  by  a  cup-shaped  scar,  and  with  numerous,  wiry,  brittle,  obtusely 
quadrangular  rootlets,  about  one-twelfth  of  an  inch  (2  ram.)  thick ;  the  whole 
brownish-black,  nearly  inodorous,  and  having  a  bitter,  acrid  taste.  Rhizome  and 
branches  have  a  smooth  fracture,  with  a  large  pith,  surrounded  by  numerous,  sub- 
linear,  whitish  wood-rays,  and  a  thin,  firm  bark.  The  rootlets  break  with  a  short 
fracture,  have  a  thick  bark,  and  contain  a  ligneous  cord  branching  into  about  four 
rays."  U.  S.  The  odor,  though  not  strong,  is  peculiar  and  rather  disagreeable,  and 
is  gradually  lost  by  keeping.  The  root  yields  its  virtues  to  boiling  water.  It  was 
found  by  Mr.  Tilghmau,  of  Philadelphia,  to  contain  gum,  starch,  sugar,  resin,  wax, 
fatty  matter,  tannic  and  gallic  acids,  a  black  coloring  matter,  a  green  coloring  matter, 
lignin,  and  salts  of  potassa,  lime,  magnesia,  and  iron.  (^A.  J.  P.,  vi.  20.)  It  no  doubt 
also  contains,  when  fresh,  a  volatile  principle,  with  which  its  virtues  may  be  in  some 
degree  associated ;  as  we  are  confident  that  it  is  more  efficacious  in  the  recent  state, 
tlian  when  long  kept.  In  fact,  Mr.  George  H.  Davis,  in  a  more  recent  analysis,  has 
separated  by  distillation  a  small  proportion  of  volatile  oil,  having  decidedly  the  pecu- 
liar odor  of  the  root.  Mr.  Davis  also  found,  in  addition  to  the  principles  above 
mentioned,  albumen  and  extractive  among  the  organic,  and  silica  among  the  inor- 
ganic constituents.  The  sugar,  moreover,  noticed  by  him  was  of  the  uncrystallizable 
variety,  and  the  resin  of  two  kinds,  one  soluble  in  alcohol  but  not  in  ether,  the  other 
soluble  in  both  the.se  menstrua.  (j4.  ./.  P.,  xxxiii.  396.) 

A  crystallizable  principle  has  been  obtained  from  the  root  by  Mr.  T.  Elwood  Conard. 
After  failing  to  obtain  any  volatile  principle  from  the  fresh  root  by  distillation,  he 

prepared  a  strong  tincture  of  the  root,  treated  this 
with  the  solution  of  subacetate  of  lead,  which  pre- 
cipitated resin,  tannin,  and  coloring  matters,  then 
filtered,  and  precipitated  the  lead  by  sulphuretted 
hydrogen  in  excess,  and  allowed  the  tincture  to  evapo- 
rate spontaneously ;  and,  finally,  having  treated  the 
residuary  powder  with  benzin,  afterwards  washed  it 
with  water,  dissolved  it  to  saturation  in  strong  alcohol, 
and  treated  the  solution  with  alumina.  The  mixture 
was  allowed  to  evaporate  to  a  dry  mass,  which  was 
nearly  exhausted  with  alcohol.  The  solution,  being 
allowed  to  evaporate,  left  behind  a  crystalline  mass, 
somewhat  resembling  alum.  This  substance  has  little 
taste  on  account  of  its  extreme  insolubility  in  the 
saliva ;  but  in  alcoholic  solutions  has  very  strongly 
the  acrid  taste  characteristic  of  the  fresh  root.  The 
crystals  are  very  soluble  in  cold,  and  more  so  in  hot 
alcohol,  soluble  also  in  chloroform,  and  slightly  in 
ether.  They  are  fusible  and  inflammable.  They 
are  neutral,  possessing  neither  acid  nor  alkaline 
properties.  Their  effects  on  the  system  were  not  examined.  (.4.  J.  P.,  1871,  p- 151.) 
Medical  Properties  and  Uses.  The  effects  of  cimicifuga  in  health  have  net 
been  fully  investigated.  It  undoubtedly  exercises  considerable  influence  over  the 
nervous  system,  probably  of  a  sedative  character ;  but  this  influence,  so  far  as  our 
observation  has  gone,  is  shown  more  in  morbid  states  of  that  system  than  in  health. 
Dr.  Hildreth,  of  Ohio,  found  it,  in  large  doses,  to  produce  vertigo,  impaired  vision, 
nausea,  and  vomiting,  and  a  reduction  of  the  circulation  ;  but  from  very  large  quan- 
tities he  observed  no  alarming  i^arcotic  effects.  Dr.  N.  S.  Davis  uniformly  found  it 
to  lessen  the  force  and  frequency  of  the  pulse,  to  soothe  pain  and  allay  irritability. 
(  Trans,  of  A)n.  Med.  Assoc,  i.  352.)  Large  doses  of  it  will  certainly  produce  marked 
nervous  depression,  with  severe  headache  and  often  vertigo.  Its  common  name  was 
probably  derived  from  its  supposed  power  as  an  antidote  to  the  bite  of  the  rattle- 
snake. It  was  originally  employed  in  domestic  practice  in  rheumatism,  dropsy,  hys- 
teria, and  various  affections  of  the  lungs,  particularly  those  resembling  consumption. 
The  first  published  notice  of  its  use  in  phthisis  was  by  Dr.  Thomas  J.  Garden,  of 
Charlotte,  Virginia.  {Am.  Med.  Recorder,  Oct.  1823.) 
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In  ordinary  chorea,  cimicifuga  is  an  efficient  remedy.  At  one  time  it  was  em- 
ployed to  a  considerable  extent  in  rheumatism,  but  at  present  is  never  used. 

It  may  be  given  in  substance,  decoction,  tincture,  or  extract.  The  dose  of  the 
powder  is  from  a  scruple  to  a  drachm  (1-3-3-9  Gm.).  The  decoction  has  been 
much  used,  but  is  thought  Ijy  some  not  to  contain  all  the  virtues  of  the  root.  An 
ounce  of  the  bruised  root  may  be  boiled  for  a  short  time  in  a  pint  of  water,  and  one 
or  two  fluidounces  (30—60  C.c.)  given  for  a  dose.  From  half  a  pint  to  a  pint  of 
the  decoction  may  be  taken  without  inconvenience  during  the  day.  The  tincture 
is  officinally  made  in  the  proportion  of  twenty  parts  in  one  hundred  of  alcohol, 
and  given  in  the  dose  of  one  or  two  fluidrachms  (3-75-7'5  C.c).  The  fluid  ex- 
tract when  properly  made  from  good  root  is.  however,  the  best  preparation.  The 
dose  of  it  is  from  a  half  to  one  fluidrachm  (1-9-3-75  C.c.)  three  or  four  times  a  day 
in  water.  The  practitioners  calling  themselves  eclectics  use,  under  the  name  of  cj'mi"- 
cifugin,  or  macrotin,  an  impure  resin  obtained  by  precipitating  a  saturated  tincture 
of  the  root  with  water.  It  is  given  in  the  dose  of  a  grain  or  two  (0065-0-13  Gm.). 
The  names,  however,  are  inappropriate,  as  they  should  be  reserved  for  the  pure  active 
principle  or  principles  when  discovered.  (See  iV.  J.  Afed.  Reporter,  viii.  247.) 

Of.  Prep.  Extractum  Cimicifugae  Fluidum,  U.  S.;  Tinctura  Cimicifugae,  U.  S. 

CINCHOXA.   U.S.     Gndiona. 

(ClX-CHO'X.^.) 

"  The  bark  of  any  species  of  Cinchona  (Xat.  Ord.  Rubiaceae,  Cinchoneae),  con- 
taining ^l  least  3  per  cent,  of  its  peculiar  alkaloids."    U.  S. 
Syn.  Peruvian  Bark;  Cinchona  Bark. 

Varieties. 

Cinchona  Flay  a.  Yelloio  Cinchona.  ICalisaya  Bark.l  U.  S.  "Tiie  bark  of 
the  trunk  of  Cinchona  Calisaya,  Weddell.  {Nat.  Ord.  Rubiaceae,  Cinchoneae),  con- 
taining at  least  2  per  cent,  of  quinine."   U.  S.  "  The  bark  of  Cinchona  Calisaya."  Br. 

Cinchonae  FlaVS  Cortex,   Br.;     Vellotc  Cinchona  Bnrh. 

Cinchona  Rubra.  Red  Cinchona.  [Red  Bark.'\  U.  S.  "  The  bark  of  the 
trunk  of  Cinchona  succirubra,  Pavon  (A'a/.  Ord.  Rubiaceae,  Cinchoneae),  containing 
at  least  2  per  cent,  of  quinine."  U.  S.  '•  The  bark  of  Cinchona  succirubra,  Pavon." 
Br. 

Cinchonae  Bubrae  Cortex,  Br.,-  Red  Cinchona  Bark. 

CiNCHON.E  Pallidje  Cortex.  Br.  Pale  Cinchona  Bark.  "  The  bark  of  the 
Cinchona  Condaminea,  vars.  chahuarguera,  Pavon,  and  crispa.  Tafalla."  Br. 

Quinquina,  Fr.;  China,  Peruvianische  Rinde,  G.;  China,  It.;  Quina,  .S^. 

Botanical  History. 

Though  the  Peruvian  bark  was  introduced  into  Europe  so  early  as  1640,  it  was 
not  till  the  year  1737  that  the  plant  producing  it  was  known  to  naturalists.  In  that 
year  La  Condamine,  on  a  journey  to  Lima,  through  the  province  of  Loxa,  had  an 
opportunity  of  examining  the  tree,  of  which,  upon  his  return,  he  published  a  descrip- 
tion iu  the  Memoirs  of  the  French  Academy.  Soon  afterwards  Linnaeus  gave  it 
the  name  of  Cinchona  officinalis,  in  honor  of  the  Countess  of  Cinchon.  who  is  said 
to  have  first  taken  the  bark  to  Europe  ;  but.  in  his  description  of  the  plant,  he  united 
the  species  discovered  by  La  Condamine  with  C.  pitbescens.  a  specimen  of  which  had 
been  sent  to  him  from  Santa  Fe  de  Bogota.  For  a  long  time  it  was  not  known  that 
more  than  one  species  existed ;  and  C  officinalis  continued,  till  a  comparatively  re- 
cent period,  to  be  recognized  by  the  Pharmacopoeias  as  the  only  source  of  the  Peru- 
vian bark  of  commerce.  But  a  vast  number  of  plants  belonging  to  the  Linnaean 
genus  Cinchona  were  in  the  course  of  time  discovered  ;  and  the  list  became  at  length  so 
unwieldy  and  heterogeneous,  that  botanists  were  compelled  to  distribute  the  species 
into  several  groups,  each  constituting  a  distinct  genus,  and  all  associated  in  the  natu- 
ral family  of  Cinchonacese.  Among  these  genera,  the  Cinchona  is  that  which  em- 
braces the  true  Peruvian  bark  trees,  characterized  by  the  production  of  the  alkaloids, 
quinine,  cinchonine,  etc.,  as  well  as  by  certain  botanical  peculiarities,  among  which 
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the  most  distinctive  is  probably  the  dehiscence  of  the  capsule  from  the  base  towards 
the  apex,  or  from  below  upward.  The  new  genera  Exostemma  and  Buena  embrace 
species  which  have  been,  perhaps,  most  frequently  referred  to  as  Cinchonas  ;  but 
they  are  sufficiently  characterized,  the  former  by  the  projection  of  the  stamens  be- 
yond the  corolla,  a  peculiarity  which  has  given  name  to  the  genus,  the  latter  by  the 
different  shape  of  the  corolla,  the  separation  of  the  calyx  from  the  fruit  at  maturity, 
and  the  opening  of  the  capsule  from  above  downward.  More  recently  Weddell  has 
separated  several  generally  admitted  species  from  Cinchona,  and  instituted  a  new 
genus,  which  he  proposes  to  name  Cascarilla.  This  includes  the  former  Cinchona 
magni'fuUa  of  Ruiz  and  Pavon  ( C  oblongifoUa  of  Mutis),  the  C  stenocarpa  of 
Lambert,  the  C.  acutifoUa  of  Ruiz  and  Pavon,  the  C.  ohlongifoUa  of  Lambert,  the 
C.  macrocarpa  of  Vahl,  and  the  C.  cava  of  Pavon,  which  differ  from  the  true  Cin- 
chona in  having  the  dehiscence  of  the  capsules  from  the  apex  towards  the  base,  or 
from  above  downward,  and  the  barks  of  which  contain  neither  of  the  alkaloids  above 
referred  to.  (Weddell,  Hist.  Nat.  des  Quinquinas,  p.  77.)  With  this  brief  pre- 
liminary notice,  we  shall  proceed  to  consider  the  true  Ciuchonas.  It  may  be  proper, 
however,  first  to  say,  that  the  botanists  who  have  personally  observed  these  plants, 
besides  La  Condamine,  of  whom  we  have  before  spoken,  are  chiefly  Joseph  de  Jussieu, 
who  in  the  year  1739  explored  the  country  about  Loxa,  and  gathered  specimens 
still  existing  in  the  cabinets  of  Europe ;  Mutis,  who  in  1772  discovered  Cinchona 
trees  in  New  Granada,  and  afterwards,  aided  by  his  pupil,  Zea,  made  further  investi- 
gations and  discoveries  in  the  same  region  ;  Ruiz  and  Pavon,  who  in  1777  began  a 
course  of  botanical  inquiries  in  the  central  portions  of  Lower  Peru,  and  discovered 
several  new  species ;  Humboldt  and  Bonpland,  who  visited  several  of  the  Peruvian 
bark  districts,  and  published  the  results  of  their  observations  after  1792;  Poppig, 
who  travelled  iu  Peru  so  late  as  1832,  and  published  an  account  of  his  journey  about 
the  year  1835  ;  and  finally  Weddell,  whose  researches  in  Bolivia  are  so  well  known, 
and  have  been  so  productive  of  valuable  information  in  relation  to  the  Calisaya  bark. 

Gen.  Ch.  Calyx  with  a  turbinate  tube,  and  a  persistent  five-toothed  limb.  Corolhi 
with  a  round  tube,  a  five-parted  limb,  and  oblong  lobes  valvate  in  aestivation.  *SVa- 
mens  with  short  filaments  inserted  into  the* middle  of  the  tube,  and  linear  anthers 
entirely  closed.  Stigma  bifid,  subclavate.  Capsule  ovate  or  oblong,  somewhat  fur- 
rowed on  each  side,  bilocular,  crowned  with  the  calyx,  septicidal-dehiscent,  with  the 
mericarps  loosened  from  the  base  towards  the  apex,  the  introflexed  part  disjoined. 
Placentae,  elongated.  Seeds  numerous,  erect,  imbricated  upward,  compressed,  winged, 
with  a  membranous  margin,  and  a  fleshy  albumen. — The  plants  composing  this  genus 
are  trees  or  shrubs.  Tiie  leaves  are  opposite,  upon  short  petioles  with  flat  margins, 
and  are  attended  with  ovate  or  oblong,  foliaceous,  free,  deciduous  stipules.  The 
flowers  are  terminal,  in  corymbose  panicles,  and  of  a  white  or  purplish  rose  color. 
De  Candolle. 

The  genuine  Cinchona  trees  are  natives  exclusively  of  South  America.*    In  that 

*  Transplanting  of  the  Cinchona  trees,  and  Cultivation  in  new  Sites.  For  a  long  time  after  the 
discovery  of  the  virtues  of  Peruvian  bark,  uo  attempt  appears  to  have  been  made  to  transplant  to 
other  countries  the  trees  which  produced  it.  In  \Tii7,  La  Condamine  collected  a  large  number  of 
young  plants,  with  a  view  of  conveying  them  to  Europe;  but,  after  having  descended  the  Amazon 
in  safety  for  more  than  a  thousand  leagues,  they  were  washed  overboard,  near  the  mouth  of  that 
river,  from  the  boat  containing  them,  and  were  all  lost.  After  this  failure,  though  the  idea  of  trans- 
planting the  Cinchonas  was  occasionally  susgested,  nothing  was  done  until  1846-7,  when  Dr.  Wed-- 
dell,  now  celebrated  for  his  successful  exploration  of  the  region  of  the  Calisaya  bark,  sent  some 
seeds  to  France,  which  were  planted  with  success  in  the  Jardin  des  Plantes,  and  thus  supplied  some 
of  the  conservatories  of  Europe  with  specimens  of  the  plant.  But  the  first  successful  effort,  with 
a  view  to  great  practical  results,  was  m,ade  in  1853,  by  the  Dutch  government,  by  whom  Mr.  Hase- 
karl,  formerly  superintendent  of  the  Botanical  Garden  in  Java,  was  sent  to  South  America  on  this 
important  mission.  A  number  of  young  Cinchona  plants  were  sent  by  him  directly  across  the 
Pacific  to  Batavia,  which  they  reached  before  the  close  of  1854.  From  these,  and  from  seeds  ob- 
tained from  other  sources,  which  were  planted  in  the  mountains  of  Java,  in  sites  selected  for  their 
supposed  conformity  in  climate  with  the  native  locality  of  the  Cinchona,  have  sprung  numerous 
plantations. 

Stimulated  by  the  suggestions  of  Dr.  Royle,  and  by  the  partial  success  of  the  Dutch,  the  Eng- 
lish government  engaged,  in  1859,  the  services  of  Mr.  Clements  B.  Markham,  who  proceeded  to 
Bolivia,  in  South  America,  and,  after  almost  incredible  hardships,  arising  partly  from  the  nature 
of  the  country  and  partly  from  the  jealousy  of  the  native  authorities,  succeeded  in  collecting  and 
transmitting  to  England  upwards  of  400  Calisaya  plants.     Most  of  these,  however,  were  so  much 
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continent,  however,  they  are  widely  diffused,  extending  from  the  19th  degree  of  south 
latitude,  considerably  south  of  La  Paz,  in  Bolivia,  to  the  mountains  of  Santa  Marta, 
or,  according  to  Weddell,  to  the  vicinity  of  Caracas,  on  the  northern  coast,  in  about 

injured,  on  their  way  from  England  to  India,  by  the  excessive  heat  of  the  Red  Sea,  that  very  few, 
on  their  arrival  in  Hindostan,  had  sufficient  life  remaining  to  grow  when  planted.  Happily,  the 
deficiency  was  supplied  by  seeds  of  C.  Culisayn  sent  from  Java,  where  they  were  produced,  to  Cal- 
cutta, at  the  request  of  the  English  Governor-General.  (De  Vrij,  P.  J.  'fr.,  ISfiS,  p.  440.)  Whilst 
Mr.  Markham  was  in  Bolivia,  other  agents  were  collecting  other  species  in  Peru  and  Ecuador, 
whence  seeds  of  the  pale  and  red  bark  Cinchonas  reached  India,  and,  being  planted  in  the  selected 
sites,  proved  to  be  very  productive. 

The  sites  selected  for  the  Cinchona  plantations  were  in  the  Ncilgherry  Hills,  in  Southern  India, 
in  the  Presidency  of  Madras,  at  the  junction  of  the  East  and  West  Ghauts,  near  the  Sanitary 
Station  of  Ootaoamund,  at  heights  varying  from  5000  to  7450  feet  above  the  sea.  These  positions 
unite  the  peculiar  characters  of  the  native  region  of  the  Cinchonas  in  the  Andes,  not  only  as 
regards  elevation  and  latitude,  but  also  as  to  atmospheric  moisture,  an  excess  of  which,  for  the 
greater  portion  of  the  year,  seems  essential  to  the  jterleciion  of  these  trees.  But,  though  a  certain 
excess  of  atmospheric  moisture  is  necessary,  yet  the  trees  do  not  grow  well  in  a  wet  soil,  as  Mr. 
Cross,  who  personally  inspected  the  region  in  the  Andes  where  the  best  barks  are  obtained,  found 
the  Cinchona  plants  only  on  the  dry  slopes,  and  never  on  wet  ground.  He  remarked,  moreover, 
that  constant  dampness  of  the  atmosphere  is  unfavorable,  as  a  certain  amount  of  dry  weather  is 
necessary  for  the  ripening  of  the  capsules.  In  regard  to  the  temperature,  which  is  about  the  same 
throughout  the  year,  he  observed  that  during  the  hottest  days  the  thermometer  rose  to  59°  or  60°  F., 
falling  to  46°  or  48°  F.  at  nisht ;  but  at  the  upper  limit  it  ranged,  during  the  day,  from  46°  to  48°, 
and  at  night  fell  to  35°  or  36°  F.  {A.  J.  P.,  1867,  p.  ;61.) 

Besides  the  Neilgherry  Hills,  other  sites  were  selected  for  experimental  plantations;  and,  since 
the  first  introduction  of  the  Cinchona  trees,  their  culture  has  been  extended  to  various  points  from 
Hakgalla,  in  the  island  of  Ceylon,  to  the  Himalaya  Mountains ;  as  in  the  Wynaad,  the  Coorg,  the 
hills  of  Travancore,  and  especially  at  Peermede  in  the  Presidency  of  Madras:  in  Sikkim  and  Dar- 
jeeling  in  the  Presidency  of  Bengal ;  at  Lingmulla  in  the  Presidency  of  Bombay  ;  and  in  the  valley 
of  Kangra  in  the  Punjab ;  from  the  southern  to  the  northern  extremity  of  British  India.  The  cul- 
ture has  especially  flourished  in  Ceylon;  in  1S77, Mr. MacMillan  estimated  the  numl>er  of  trees  at 
7,000,000. 

Besides  the  general  fact  of  the  success  of  the  culture,  other  results,  as  unexpected  as  they  are 
important,  have  been  obtained  within  the  last  few  years.  It  was  ascertained  at  an  early  period, 
that  the  productiveness  of  these  plants  in  alkaloids  had  not  been  diminished  by  transplanting; 
it  is  now  known  that  this  productiveness  has  in  fact  been  very  considerably  increased.  Another 
highly  important  result  is  the  discovery  by  Mr.  Maclvor,  that  the  yield  in  alkaloids  is  greatly  aug- 
mented by  a  certain  treatment  of  the  trees.  It  had  been  noticed  that  the  cinchona  alkaloids, 
especially  in  any  other  form  than  that  of  sulphate,  were  apt,  on  exposure  to  the  direct  light  of  the 
sun,  to  become  reddened  by  the  generation  of  coloring  matter,  at  the  expense  of  the  alkaloid.  It 
was  a  very  natural  inference  that  a  similar  change  might  take  place  in  the  living  plant,  as  a  con- 
sequence of  which  the  proportion  of  alkaloids  they  were  capable  of  producing,  might  be  greatly 
diminished.  To  obviate  this  presumed  effect,  Mr.  Maclvor  was  induced  to  make  the  experiment 
of  covering  the  stems  of  the  growing  trees  with  a  layer  of  moss,  so  as  completely  to  protect  the 
bark  against  the  influence  of  sunlight.  The  result  was  favorable  bej^ond  all  expectation  ;  and  the 
yield  of  the  bark  thus  protected  in  alkaloids  is  said  to  be  doubled,  tripled,  or  increased  even  in 
larger  proportion.  A  tree  can  thus  be  made  continuously  productive:  for  if  a  slip  is  removed 
longitudinally  from  the  trunk,  from  top  to  bottom,  by  covering  the  decorticated  portion  with  moss, 
the  bark  is  renewed,  at  least  as  rich  as  previously  in  the  alkaloids,  while  from  time  to  time  other 
strips  may  be  taken,  till  the  whole  of  the  old  bark  is  removed,  and  the  new  ready  for  removal  by  a 
repetition  of  the  same  process  ;  and  the  tree  is  thus  preserved  indefinitely,  probably  for  the  whole 
normal  length  of  its  life.  The  practical  difficulty  with  the  process  is  that  it  requires  skilled  work- 
men, not  always  attainable,  and  hence  the  ■'  coppicing  system"  still  largely  prevails  in  India. 
Under  it  the  trees  are  cut  down,  not  too  close  to  the  ground,  when  young  shoots  put  up  abun- 
dantly. It  has  been  experimentally  found  best  to  allow  only  two  of  these  shoots  to  remain,  and  that 
the  bark  contains  the  maximum  of  alkaloid  in  the  eighth  year  of  growth. 

A  very  important  result  of  the  culture  in  India  has  been  the  appearance  of  hybrids.  One  which 
has  received  the  name  of  C.  anr/ustifolia  has  been  found  to  cont.-iin  in  its  bark  1 1  per  cent,  of  alka- 
loids, whilst  a  second  form,  believed  to  be  a  cross  between  C.  "ffieinalie  and  C.  Calhnya,  has  been 
called  C.  pubexcens  and  yielded  a  bark  containing  12-2  per  cent,  of  alkaloids.  The  culture  of  bark 
in  India  may  be  considered  as  fully  established,  although  Markham  affirms  that  the  greed  for  im- 
mediate results  has  been  disastrous  and  that  the  plantations  are  not  in  as  good  condition  as  for- 
merly. The  total  yield  of  bark  by  Ceylon  and  India  for  the  season  of  1S79  and  ISSO  was  1,172,060 
pounds.  The  quality  of  the  bark  seems  to  be  superior  to  that  of  South  America,  whilst  the  finan- 
cial success  has  been  such  that  70  per  cent,  a  year  is  said  to  be  sometimes  returned,  and  Mr.  Mark- 
ham affirms  that  the  plantations  have  entirely  paid  for  themselves,  principal  and  interest.  (For 
further  information  in  regard  to  the  culture  of  Cinchonas  in  India,  see  Peruvian  Bark,  by  C.  R. 
Markham.     London,  John  Murray,  1880;  also  P.  J.  Tr.,  xi.  244.) 

Owing  to  the  worthlessness  of  many  of  the  species  of  Cinchona  first  introduced  into  Java,  the 
Dutch  have  reaped  success  more  slowly  than  the  English ;  but  by  destroying  the  progeny  of  the 
first  imports  and  introducing  from  India  other  more  valuable  species  the  Java  plantations  have  at 
last  been  made  to  flourish,  and  in  1879  and  ISSO  yielded  70,088  pounds  of  good  bark.  Attempts 
have  also  been  made  to  introduce  the  new  culture  into  the  West  India  island  of  Jamaica.  Various 
special  difficulties  have  environed  the  attempts  at  Cinchona  culture  in  Jamaica;  thus,  in  1S74, 
60,000  trees  were  destroyed  by  a  hurricane.     Ivevertheless,  progress  has  been  made,  and  about 
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the  10th  degree  of  north  latitude.  They  follow,  in  this  distance,  the  circuitous 
course  of  the  great  mountain  ranges,  and  for  the  most  part  occupy  the  eastern  slope 
of  the  second  range  of  the  Cordilleras.  Those  which  yield  the  bark  of  commerce 
grow  at  various  elevations  upon  the  Andes,  seldom  less  than  4000  feet  above  the  sea, 
and  require  a  temperature  considerably  lower  than  that  which  usually  prevails  in 
tropical  countries. 

There  has  been  much  difl&culty  in  properly  arranging  the  species  of  Cinchona. 
One  source  of  the  diflBculty  is  the  varying  shape  of  the  leaves  of  the  same  species, 
according  to  the  degree  of  elevation  upon  the  mountainous  declivities,  to  the  severity 
or  mildness  of  the  climate,  the  greater  or  less  humidity  of  the  soil,  and  to  various 
circumstances  in  the  growth  of  individual  plants.  Even  the  same  tree  often  produces 
foliage  of  a  diversified  character ;  and  a  person,  not  aware  of  this  fact,  might  be  led 
to  imagine  that  he  had  discovered  different  species  from  an  examination  of  the  leaves 
from  one  and  the  same  branch.  The  fructification  partakes,  to  a  certain  extent,  of 
the  same  varying  character.  Lambert,  in  his  ^'■Illustration  of  the  genus  Cinchona," 
published  in  1821,  after  admitting  with  Humboldt  the  identity  of  several  varieties 
which  had  received  specific  names  from  other  botanists,  described  nineteen  species. 
De  Candolle  enumerated  only  sixteen.  Lindley  admits  twenty-one  known  species, 
and  five  doubtful.  Weddell  describes  twenty-one  species,  including  eight  new  ones 
of  his  own,  and  two  doubtful,  and  excluding  several  before  admitted  by  other  writers, 
which  he  joins  to  his  new  genus  Cascarilla.  (For  further  information,  see  foot-note 
p.  430.) 

Until  recently,  it  was  impossible  to  decide  from  which  species  of  Cinchona  the 
several  varieties  of  bark  were  respectively  derived.  The  former  references  of  the 
yellow  bark  to  C.  cordi/olia,  of  the  pale  to  C.  lancifolia^  and  of  the  red  to  G.  oh- 
longifolia,  have  been  very  properly  abandoned  in  all  the  Pharmacopoeias.  It  is  now 
universally  admitted  that  the  officinal  barks,  known  in  the  market  by  these  titles, 
are  not  the  product  of  the  species  mentioned.  It  is  stated  by  Humboldt  that  the 
property  of  curing  agues  belongs  to  the  barks  of  all  the  Cinchonas  with  hairy  and 
woolly  blossoms,  and  to  these  alone.  All  those  with  smooth  corollas  belong  to'the 
genus  Cascarilla  of  Weddell.  Within  a  few  years  much  light  has  been  thrown  upon 
the  botanical  history  of  the  different  varieties  of  bark,  and  at  present  most  if  not  kll 
of  the  valuable  varieties  can  be  traced  to  their  sources.  The  following  species  are 
acknowledged  by  the  Pharmacopoeia  of  the  United  States. 

1.  Cinchona  Calisaya.  Weddell,  Hist.  Nat.  des  Quinquinas,  p.  30,  t.  3.  This  is 
a  lofty  tree,  with  a  trunk  often  two  feet  or  more  in  diameter,  and  a  summit  usually 
rising  above  the  other  trees  of  the  forest.  The  leaves  are  petiolate,  oblong  or  lanceo- 
late-obovate,  from  three  to  six  inches  long  and  one  or  two  in  breadth,  obtuse,  acute 
or  slightly  attenuated  at  the  base,  softish,  above  smooth,  of  a  velvety  aspect,  and 
obscurely  green,  beneath  smooth  and  of  a  pale  emerald  hue,  with  scrobiculi  at  the 
axils  of  the  veins,  but  scarcely  visible  on  the  upper  surface.  The  stipules  are  about 
as  long  as  the  petioles,  oblong,  very  obtuse,  and  very  smooth.  The  flowers  are  in 
ovate  or  subcorymbose  panicles.  The  calyx  is  pubescent,  with  a  cup-shaped  limb, 
and  short  triangular  teeth  ;  the  corolla  is  rose-colored,  with  a  cylindrical  tube  about 
four  lines  long,  and  a  laciniate  limb  fringed  at  the  edges;  the  stamina  are  concealed 
in  the  tube,  with  anthers  more  than  twice  as  long  as  the  filaments.  The  fruit  is  an 
ovate  capsule  scarcely  as  long  as  the  flower,  enclosing  elliptical  lanceolate  seeds,  the 
margin  of  which  is  irregularly  toothed,  with  a  fimbriated  appearance.     The  tree 

21,000  pounds  of  the  bark  found  its  way  from  Jamaica  to  the  London  market  in  the  season  of 
1879-80. 

Thb  French  have  been  less  successful  than  the  Dutch  and  English.  The  first  plants  taken  by 
Weddell  from  Peru  to  Paris  all  perished.  Subsequently  trials  have  been  made  in  the  Isle  of 
Bourbon,  and  at  Guadeloupe,  but  with  what  final  results  we  do  not  know.  In  Algiers,  where  sit- 
uations believed  to  be  suitable  were  selected  for  plantations  among  the  mountains,  no  satisfactory 
results  have  yet  been  attained.  The  Brazilians  have  had  somewhat  better  success  near  Rio  Janeiro, 
and  it  is  said  that  plants  have  been  intipoduced  into  the  Azores,  which  are  growing  well.  (Soubeiran, 
Journ.  de  Pkarm.,  Feb.  ISfiS,  p.  1.S9.) 

In  Bolivia  the  cultivation  of  Cinchooa  has  also  been  entered  upon  extensively,  and  in  ISSl  cul- 
tivated South  American  red  bark  containing  nearly  3  per  cent,  of  quinine  was  offered  in  the  London 
market,  with  small  amounts  of  yellow  bark  of  similar  origin. 
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grows  in  the  forests,  upon  the  declivities  of  the  Andes,  at  the  height  of  6000  or  7000 
feet  above  the  ocean,  in  Bolivia  and  the  southernmost  part  of  Peru. 

A  variety  of  this  species,  described  by  Weddell  under  the  name  of  Josrphiana, 
is  a  mere  shrub,  not  more  than  twelye  feet  high,  with  a  slender  stem,  erect  branches, 
and  a  strongly  adherent  bark.  This  variety  is  found  in  some  places  covering  ex- 
tensive surfaces  destitute  of  forest  trees.  Weddell  supposes  that  these  tracts  had 
once  been  covered  with  forests,  which,  having  been  destroyed  by  fires,  have  been 
succeeded  by  this  stunted  growth  springing  from  the  roots,  and  prevented  from  re- 
ceiving its  fiiU  development  by  the  want  of  protection  from  other  trees. 

Mr.  Markham  states  that  the  natives  recognize  three  varieties  of  the  Calisaya:  1. 
Calisaya  amarilla  or  Jina  (a.  vera  of  Weddell);  2.  C.  jnorada  (d  Boliviana, 
Wedd.)  ;  and  3.  C.  verde  or  alta^  a  very  large  tree,  growing  lower  in  the  valley  than 
the  other  varieties,  and  distinguished  by  having  the  veins  of  the  leaves  never  purple, 
but  always  green..  {^A.  J.  P.,  1866,  p.  422.)  By  the  discovery  of  this  species,  the 
long  unsettled  point  of  the  botanical  source  of  Calisaya  bark  has  been  determined. 
The  immense  consumption  of  that  bark,  and  the  wasteful  methods  pursued  by  the 
bark-gatherers,  have  caused  the  rapid  destruction  of  the  tree  ;  and  many  years  ago  it 
had  disappeared  from  the  neighborhood  of  inhabited  places,  except  in  the  form  of  a 
shrub.  Weddell  was  compelled  to  make  long  journeys  on  foot  through  the  forests, 
by  paths  scarcely  opened,  before  he  could  get  a  sight  of  the  tree  in  its  full  vigor. 

2.  Cinchona  Condaminea.  Humb.  and  Bonpl.  Plant.  Equin.  i.  p.  33,  t.  10  ;  Lind- 
ley,  Flor.  Med.  414;  Carson,  Ulust.  of  Med.  Bot.  i.  53,  pi.  45. —  Cinchona  offici- 
nalis. Linn. ;  Hooker,  Bot.  Mag.  t.  5364.  This  tree,  when  full  grown,  has  a  stem 
about  eighteen  feet  high  and  a  foot  in  thickness,  with  opposite  branches,  of  which 
the  lower  are  horizontal,  and  the  higher  rise  at  their  extremities.  The  bark  of  the 
trunk  yields  when  wounded  a  bitter  astringent  juice.  The  leaves  are  of  variable 
shape,  but  generally  ovate-lanceolate,  about  four  inches  in  length  by  less  than  two 
in  breadth,  smooth  and  scrobiculate  at  the  axils  of  the  veins  beneath.  The  flowers 
are  in  axillary,  downy,  corj-mbose  panicles.  The  tree  grows  on  the  declivities  of  the 
mountains,  at  an  elevation  of  from  about  a  mile  to  a  mile  and  a  half,  and  in  a  mean 
temperature  of  67°  F.  It  was  seen  by  Humboldt  and  Bonpland  in  the  neighbor- 
hood of  Loxa,  and  is  said  also  to  grow  near  Guancabamba  and  Ayavaca  in  Peru. 
It  is  now  admitted  to  be  the  source  of  the  croicn  hark  of  Loxa.  Weddell  con- 
siders as  varieties  of  this  species,  though  with  some  hesitation,  as  he  has  never  seen 
them  alive,  the  following:  1,  Candolli  (C*.  macrocalyx  of  Pavon  and  De  Candolle)  ; 
2,  lucumse/olia  (C.  lucumsefolia  of  Pavon  and  Lindley)  ;  3,  lancifolia  (C.  lancifolia 
of  Mutis),  hereafter  referred  to  as  a  distinct  species ;  and,  4,  Pitat/ensis,  growing 
in  New  Granada.*  The  last  mentioned  variety  has  subsequently  been  raised  by 
Weddell  to  the  rank  of  a  distinct  species. 

3.  C.  micrantha.  Ruiz  and  Pavon,  Fl.  Peruv.  ii.  52.  t.  194  ;  Lindley,  Flor.  Med. 
412  ;  Carson,  Illust.  of  Med.  Bot.  i.  52,  pi.  44.     This  is  a  large  tree,  forty  feet  high, 

*  Bot.anists  seem  disposed  to  return  to  the  old  Linnsean  designation  of  this  species,' CYnc^ona 
offieinnlia,  of  which  three  varieties  are  recognized,  under  the  names  of  Bonplandinna,  Uritusinga, 
and  Crenpilla,  all  yielding  the  crown  barks.  Of  these  the  Bonplandiana  seems  to  hare  been  most 
successfully  transplanted,  as  upwards  of  750,000  are  now  growing  in  the  plantations  of  British 
India.  {Broiiffhlon.)  The  varieties  of  this  species  seem  to  flourish  best  at  a  greater  elevation  than 
the  C.  8ucciVu6ra,  growing  at  heights  from  5500  or  6000  feet  even  to  S350  feet  above  the  level  of  the 
sea.  The  effect  of  the  moss  in  increasing  the  productiveness  of  this  species  in  alkaloids  has  been 
highly  satisfactory.  (Mrirk-ham.)  Instead,  however,  of  cinchonine  being  the  prominent  alkaloid  of 
this  species,  as  in  the  pale  barks  of  Loxa,  the  quinine  has  been  found  most  abundant  in  the  Indian 
bark,  and,  though  the  former  alkaloid  is  generally  present,  yet  it  is  usually  in  small  proportion. 
Indeed,  Mr.  Broughton  states  that  the  trees  of  the  variety  Bonplandiana  yield  a  bark  nearly  equal 
to  the  fine  Calisaya  bark  of  Bolivia,  and  superior  in  some  respects  for  manufacturing  purposes  to 
the  richer  red  barks,  as  it  yields  its  alkaloids  more  readily  in  a  free  state,  in  consequence  of  the 
smaller  amount  of  resin  and  coloring  matter  contained  in  it.  The  following  results  were  obtained 
by  Mr.  Broughton  in  the  chemical  examination  of  the  bark  of  this  species.  The  dried  bark  of  the 
trunk  yielded  altogether  in  alkaloids  (hydrated)  ^-(y  per  cent.,  of  which  2-8  per  cent,  was  quinine 
(or  of  alkaloid  soluble  in  ether),  and  only  0*8  per  cent,  was  of  cinchonine  and  cinchonidine  jointly  ; 
and  2-8  per  cent,  of  crystallized  sulphate  of  quinine  was  obtained.  Another  specimen  was  even 
more  productive,  yielding  30  per  cent,  of  quinine.  The  bark  of  the  same  species,  which  had  been 
renewed  in  six  months  under  the  mossing  process,  gave  a  total  of  alkaloids  (hydrated)  6"8  per 
cent.,  of  which  4-S  was  of  quinine,  and  2*0  of  cinchonine  and  cinchonidine  jointly;  and  4'1  per 
cent,  of  crystallized  sulphate  of  quinine  was  obtained.  {P.  J.  Tr.,  1867,  p.  241.) 
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with  oblong  leaves,  from  four  to  twelve  inches  in  length  and  from  two  to  six  in 
breadth,  scarcely  acute,  smooth,  shining  on  the  upper  surface,  and  scrobiculate  at 
the  axils  of  the  veins  beneath.  The  flowers  are  in  terminal,  loose  leafless  panicles,  and 
are  smaller  than  those  of  any  other  species  except  C.  lancifolia.  {Lindley.)  The 
tree  grows,  according  to  Ruiz  and  Pavon,  in  the  mountains  near  Chicoplaya,  Mon- 
zon,  and  Puebia  de  San  Antonio,  according  to  Poppig,  at  Cuchero,  and,  according  to 
Weddell,  in  the  Peruvian  province  of  Carabaya,  and  in  Bolivia.  Ruiz  states  that  its 
bark  is  always  mixed  with  that  sent  into  the  market  from  the  provinces  of  Pana- 
tahuas,  Huamilies,  and  Huanuco.  Tlie  Edinburgh  and  Dublin  Colleges  ascribed  to  it 
the  cinchona  cinerea,  the  grai/  or  silver  hark  of  the  British  commerce ;  and  the  U.  S. 
Pharmacopoeia  recognizes  it  as  one  of  the  sources  of  pale  bark,  as  it  undoubtedly  is. 

Cinchona  succirubra,  Pavon,  which  was  ofiicinally  recognized  in  the  U.  S.  Phar- 
macopoeia of  1870,  and,  as  the  source  of  the  genuine  red  bark,  is  scarcely  less  im- 
portant than  either  of  the  preceding,  has,  within  a  fow  years,  acquired  additional 
value  from  the  great  success  with  which  it  has  been  propagated  in  the  Highlands  of 
Hindostan. 

4.  C.  succirubra.  Pavon,  MS.;  Howard,  Pharm.  Journ.  and  Trans.,  Oct.  1856, 
p.  209,  with  a  figure. —  C.  ovata,  var.  erythroderma.  Weddell,  Hist.  Nat.  des 
Quinquinas,  p.  60.  This  species  has  been  satisfactorily  ascertained  to  produce  the 
proper  officinal  red  bark,  the  origin  of  which  remained  so  long  unknown,  or  at  least 
undetermined.  The  name  of  C.  succirubra  originated  with  Pavon,  having  been  ap- 
plied by  him,  in  an  unpublished  manuscript,  to  an  undescribed  species  yielding  the 
bark  called  cinchona  colorada  de  Haaranda,  which  has  been  shown  to  be  identical 
with  officinal  red  b:irk  ;  while  a  specimen  of  the  plant  itself,  in  the  collection  of 
Ruiz  and  Pavon  at  Kew,  upon  examination  by  Mr.  J.  E.  Howard,  of  London,  proved 
to  correspond  exactly  with  a  specimen  of  the  red  bark  tree  which  that  gentleman  had 
received  from  South  America.  The  same  plant  was  described  by  Weddell,  in  his 
Natural  History  of  the  Cinchonas,  as  a  variety  of  C  ovata,  under  the  designation 
of  Cinchona  ovata,  var.  erythroderma,  and  was  conjectured  by  him  to  be  the  source 
of  red  bark,  though  he  did  not  at  the  time  feel  justified  in  giving  a  decided  opinion. 
This  point,  however,  having  been  subsequently  determined,  and  the  plant  elevated 
to  the  dignity  of  a  new  species,  Mr.  Howard  proposed  at  first  to  name  it  Cinchona 
erythroderma,  not  only  from  courtesy  to  Dr.  Weddell,  but  also  from  the  appropri- 
ateness of  the  name  itself,. implying  the  redness  of  the  bark  ;  but  Pavon's  name  of 
succirubra  was  afterwards  preferred  on  the  ground  of  priority,  being  itself  also  (red- 
juiced)  expressive  of  a  quality  of  the  tree.  This  species  is,  when  full-grown,  of 
great  magnitude ;  but  almost  all  the  older  trees  have  been  destroyed,  and  few  now 
remain  with  a  stem  so  much  as  a  foot  in  diameter.  The  branches  have  a  silvery 
epidermis,  corresponding  with  that  of  the  red  bark  in  quills  as  often  seen  in  the 
market.  The  leaves  are  ovate,  varying  greatly  in  size,  often  as  much  as  nine  inches  by 
six,  narrowing  towards  the  base,  somewhat  membranaceous,  pubescent  beneath,  and 
green  on  both  sides.  The  tree  inhabits  a  region  in  the  present  repnblic  of  Ecuador,  on 
the  western  slope  of  Chimborazo,  the  seaport  of  which  is  the  town  of  Guayaquil.* 

*  Botanists  at  present  (1882)  are  far  from  being  in  concord  in  regard  to  the  species  of  the  genus 
Cinchona.  As  [)reviously  mentioned,  the  experiments  made  in  India  have  shown  that  the  trees  have 
a  remarkable  tendency  to  hybridize,  and  Kuntze,  as  the  result  of  studios  made  in  the  India  plan- 
tations, has  concluded  that  there  are  but  four  true  species,  namely,  C.  WeddelUnna,  Kuntze,  nearly 
answering  to  C.  Caliia^a,  Weddell;  C.  Puviatta,  Kuntze,  including  C.  micrantha,  Ruiz  and  Pavon, 
with  vaiious  allied  forms  ;  C.  Howardiann,  Kuntze,  including  C.  succirubra,  Pavon,  and  other 
species  of  various  authors  :  and  C.  Pahudinnn,  Howard.  [Cinchnnu,  Arten,  Hybriden,  und  Ciilliir  der 
Cldninti'duiiie,  Leipzig.  1878.)  The  conspectus  on  p.  431  of  the  principal  species  of  Cinchona  is 
taken  fmm  the  Pliarm'tcoijmjilna.  It  geeins  to  represent  more  nearly,  as  well  as  more  concisely, 
the  present  state  of  our  knowledge  than  does  much  of  the  matter  in  previous  editions  of  the  United 
States  Dispensatory,  and  is  consequently  substituted  for  the  latter. 

Markham  in  his  recent  work  gives  the  following  synopsis  of  the  valuable  species. 
I.  C.  officinalis,  var.  o.  Condaminea,  '\ 

p.  Bonplandia,    \  yielding  crown  bark, 
y.  Crispa,  ) 

II.  C.  succirubra,  Pavon,  yielding  red  bark.  IV.  C.  nitida,  "j 

III.  C.  pitayensis,  1  C.  micrantha,    >  yielding  gray  bark. 

C.  lancifolia,    I  yielding  Colombian  bark.  C.  Peruviana,  j 

C.  cordifolia,  j  Y.  C.  Calisaya,  yielding  yellow  bark. 
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Commercial  History. 

For  more  than  a  century  after  Peruvian  bark  came  into  use,  it  was  procured  almost 
exclusively  from  the  neighborhood  of  Loxa.  In  a  memoir  published  in  1738, 
La  Condamine  speaks  of  the  bark  of  Rhiobambo,  Cuen§a,  Ayavaca,  and  Jaen  de 
Bracomoros.  Of  these  places,  the  first  two,  together  with  Loxa,  lie  within  the 
ancient  kingdom  of  Quito,  at  the  southern  extremity ;  the  others  are  in  the  same 
vicinity,  within  the  borders  of  Peru.  The  drug  was  shipped  chiefly  at  Payta,  whence 
it  was  carried  to  Spain,  and  thence  spread  over  Europe.  Beyond  the  limits  above 
mentioned,  the  Cinchona  was  not  supposed  to  exist,  till,  in  the  year  1753,  a  gentle- 
man of  Loxa  discovered  it,  while  on  a  journey  to  Santa  Fe  de  Bogota,  in  numerous 
situations  along  his  route,  wherever,  in  fact,  the  elevation  of  the  country  was  equal 
to  that  of  Loxa,  or  about  6500  feet  above  the  level  of  the  sea.  This  discovery  ex- 
tended through  Quito  into  New  Granada,  as  far  as  two  degrees  and  a  half  north  of 
the  equator.  But  no  practical  advantage  was  derived  from  it ;  and  the  information 
lay  buried  in  the  archives  of  the  viceroyalty,  till  subsequent  events  brought  it  to 
light.  To  Mutis  belongs  the  credit  of  making  known  the  existence  of  the  Cinchona 
in  New  Granada.  He  first  discovered  it  in  the  neighborhood  of  Bogota,  in  1772. 
A  botanical  expedition  was  afterwards  organized  by  the  Spanish  government,  with 
the  view  of  exploring  this  part  of  their  dominions,  and  the  direction  was  given  to 
Mutis.  Its  researches  eventuated  in  the  discovery  of  several  species  of  Cinchona  in 
New  Granada ;  and  a  commerce  in  the  bark  soon  commenced,  which  was  carried  on 
through  the  ports  of  Carthagena  and  Santa  Martha. 

To  these  sources  another  was  added  about  the  same  time  (1776),  by  the  dis- 
covery of  the  Cinchona  in  the  centre  of  Peru,  in  the  mountainous  region  about  the 
city  of  Huanuco,  which  lies  on  the  eastern  declivity  of  the  Andes,  northeast  of 
Lima,  at  least  six  degrees  south  of  the  province  of  Loxa.  To  explore  this  new 
locality,  another  botanical  expedition  was  set  on  foot,  at  the  head  of  which  were 
Ruiz  and  Pavon,  the  distinguished  authors  of  the  Flora  Peruviana.  These  bota- 
nists spent  several  years  in  that  region,  during  which  time  they  discovered  numerous 
species.  Lima  became  the  entrepot  for  the  barks  collected  around  Huanuco  ;  and 
hence  probably  originated  the  name  of  Lima  bark,  so  often  conferred,  in  common 
language,  not  only  upon  the  varieties  received  through  that  city,  but  also  upon  the 
medicine  generally. 

Soon  after  the  last-mentioned  discovery,  two  additional  localities  of  the  Cinchona 
were  found  ;  one  at  the  northern  extremity  of  the  continent  near  Santa  Martha,*  the 
other  very  far  to  the  south,  in  the  provinces  of  La  Paz  and  Cochabamba,  then  within 
the  viceroyalty  of  Buenos  Ayres,  now  in  the  republic  of  Bolivia.  These  latter 
places  became  the  source  of  an  abundant  supply  of  excellent  bark,  which  received 
the  name  of  Calisaya.  It  was  sent  partly  to  the  ports  on  the  Pacific,  partly  to 
Buenos  Ayres. 

The  consequence  of  these  discoveries  was  a  vast  increase  in  the  supply  of  bark, 
which  was  now  shipped  from  the  ports  of  Guayaquil,  Payta,  Lima,  Arica,  Buenos 
Ayres,  Carthagena,  and  Santa  Martha.  At  the  same  time  the  average  quality  was 
probably  deteriorated ;  for,  though  many  of  the  new  varieties  were  possessed  of 
J  excellent  properties,  yet  equal  care  in  superintending  the  collection  and  assorting  of 
the  bark  could  scarcely  be  exercised  in  a  field  so  much  more  extended.  The  varie- 
ties now  poured  into  the  market  soon  became  so  numerous  as  to  burden  the  memory 
if  not  to  defy  the  discrimination  of  the  druggist ;  and  the  best  pharmacologists 
found  themselves  at  a  loss  to  discover  any  permanent  peculiarities  which  might  serve 
as  the  basis  of  a  proper  and  useful  classification.  This  perplexity  has  continued 
more  or  less  to  the  present  time;  though  the  discovery  of  the  alkaloidal  principles  has 
presented  a  ground  of  distinction  before  unknown.     The  restrictions  upon  the  com- 

*  In  relation  to  this  locality  of  the  Cinchonas,  we  are  informed  that  Dr.  Ernst,  President  of 
a  Scientific  Society  of  Caracas,  in  an  excursion  from  that  place,  discovered  on  the  slopes  of 
several  mountains,  groups  of  the  Ciitchona  cordifoUa,  var.  rotund i folia,  AVcddell,  C.  rotundi/olia 
of  Pavon,  at  the  height  of  4500  feet  above  the  sea.  The  bark  of  this  tree  is  said  to  be  the  variety 
known  in  commerce  as  the  Ash)/  Crown  bark,  one  of  the  Loxa  barks.  The  bark  was  found  to  con- 
tain 0'5  per  cent,  of  quinine,  and  0'67  of  cinchonine.  {A.J.  P.,  1870,  p.  449.) 
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merce  of  South  America,  by  directing  the  trade  into  irregular  channels,  had  also  a 
tendency  to  deteriorate  the  character  of  the  drug.  Little  attention  was  paid  to  a 
proper  assortment  of  the  several  varieties ;  and  not  only  were  the  best  barks  mixed 
with  those  of  inferior  species  and  less  careful  preparation,  but  the  products  of  other 
trees,  bearing  no  resemblance  to  the  Cinchona,  were  sometimes  added,  having  been 
artificially  prepared  so  as  to  deceive  a  careless  observer.  The  markets  of  this  country 
were  peculiarly  ill-fumlshed.  The  supplies,  being  derived  chiefly,  by  means  of  a 
contraband  trade,  from  Carthagena  and  other  ports  on  the  Spanish  Main,  or  indirectly 
through  the  Havana,  were  necessarily  of  an  inferior  character ;  and  most  of  the  good 
bark  which  reached  us  was  imported  by  our  druggists  from  London,  whither  it  was 
sent  from  Cadiz.  A  great  change,  however,  in  this  respect,  took  place  after  the  ports 
on  the  Pacific  were  opened  to  our  commerce.  The  best  kinds  of  bark  were  thus 
rendered  directly  accessible  to  us ;  and  the  trash  which  formerly  glutted  our  markets 
is  now  in  great  measure  excluded.  Our  ships  trading  to  the  Pacific  run  along  the 
American  coast  from  Valparaiso  to  Guayaquil,  stopping  at  the  intermediate  ports  of 
Coquimbo,  Copiapo,  Arica,  Callao,  Truxillo,  etc.,  from  all  which  they  probably  re- 
ceive supplies.  Much  good  bark  has  of  late  also  been  imported  from  Carthagena, 
and  other  ports  of  the  Caribbean  Sea,  being  brought  down  the  Magdalena  River  from 
the  mountainous  regions  of  New  Granada  ;  and,  since  the  completion  of  the  railroad 
across  the  Isthmus,  large  quantities  reach  this  country  by  way  of  Panama,  to  which 
place  they  are  brought  chiefly  from  the  Pacific  ports  of  Buenaventura  and  Guay- 
aquil. An  additional  source  of  supply  has  recently  been  opened  through  the  Ama- 
zon ;  a  considerable  quantity  of  bark  having  been  taken  to  the  London  market  from 
the  port  of  Para,  in  Brazil,  brought  down  that  river,  probably,  from  the  Peruvian 
province  of  Huanuco.  According  to  Mr.  Howard,  the  bark  thus  obtained  is  of  in- 
ferior quality,  yielding  but  a  small  proportion  of  alkaloids.  (/*.  J.  Tr.,  Dec.  1863, 
p.  248.)* 

The  persons  who  collect  the  bark  are  called  in  South  America  CascariUeros. 
Considerable  experience  and  judgment  are  requisite  to  render  an  individual  well 
qualified  for  this  business.  He  must  not  only  be  able  to  distinguish  the  trees  which 
produce  good  bark  from  those  less  esteemed,  but  must  also  know  the  proper  season 
and  age  at  which  a  branch  should  be  decorticated,  and  the  marks  by  which  the  effi- 
ciency or  inefficiency  of  any  particular  product  is  indicated.  The  bark  gatherers 
begin  their  work  with  the  setting  in  of  the  dry  season  in  May.  Sometimes  they 
first  cut  down  the  tree,  and  afterwards  strip  oflf  the  bark  from  the  branches;  in  other 
instances  they  decorticate  the  tree  while  standing.  The  former  plan  is  said  to  be 
the  most  economical ;  as,  when  the  tree  is  cut  down,  the  stump  pushes  up  shoots 
which  in  the  course  of  time  become  fit  for  decortication,  while,  if  deprived  of  its 
bark,  the  whole  plant  perishes.  The  operator  separates  the  bark  by  making  a  longi- 
tudinal incision  with  a  sharp  knife  through  its  whole  thickness,  and  then  forcing  it 
off"  from  the  branch  with  the  back  of  the  instrument.  Other  means  are  resorted  to, 
when  the  trunk  or  larger  limbs  are  decorticated.  According  to  Puppig,  the  bark  is 
not  separated  until  three  or  four  days  after  the  tree  is  felled.  It  must  then  be  speedily 
dried,  as  otherwise  it  becomes  deteriorated.  For  this  purpose  it  is  taken  out  of  the 
woods  into  some  open  place,  where  it  is  exposed  to  the  sun.  In  drying  it  rolls  up, 
or  becomes  quilled ;  and  the  degree  to  which  this  efi"ect  takes  place  is  proportionate 
directly  to  the  thinness  of  the  bark,  and  inversely  to  the  age  of  the  branch  from 
which  it  was  derived.  In  packing  the  bark  for  exportation,  it  often  happens  that 
several  different  kinds  are  introduced  in  the  same  case.  The  packages  are,  in  com- 
mercial language,  called  seroons.  As  found  in  this  market  they  are  usually  covered 
with  a  case  of  thick  and  stiff  ox-hide,  lined  within  by  a  very  coarse  cloth,  apparently- 
woven  out  of  some  kind  of  grass. 

The  Cinchona  forests,  being  in  very  thinly  inhabited  districts,  do  not,  for  the 
most  part,  belong  to  individuals,  but  are  open  to  the  enterprise  of  all  who  choose  to 
engage  in  the  collection  of  the  bark.     The  consequence  is,  that  the  operations  are 

*  An  interesting  history  of  the  commerce  in  the  Cinchona  barks,  by  Dr.  H.  A.  Weddell,  will  be 
found  in  the  A.  J.  P.  (sxvi.  539,  Nor.  1854),  orieinally  from  his  Voyage*  dans  U  Nord  de  la  Bolide, 
Paris,  1S53.  Jy      &        J  9  ^ 

28 


434  Cinchona.  paet  i. 

carried  on  without  reference  to  the  future  condition  of  this  important  interest ;  and 
the  most  wasteful  modes  of  proceeding  are  often  adopted. 

The  bitterness  of  the  Cinchona  is  not  confined  to  its  bark.  The  leaves  and  flowers 
also  have  this  property,  which  in  the  former  is  associated  with  acidity,  in  the  latter 
with  a  delicious  aroma,  which  renders  the  air  fragrant  in  neighborhoods  where  the 
trees  abound.  The  wood  is  nearly  tasteless ;  but  the  bark  of  the  root  has  the  same 
virtues  as  that  of  the  trunk.* 

It  was  at  one  time  supposed  that  the  leaves  might  have  sufficient  of  the  active 
principles  of  the  bark  to  justify  their  use  in  medicine  ;  but,  though  they  have  proved 
useful  as  a  tonic,  experiment  has  not  shown  them  to  be  possc-^sed  of  decided  anti- 
periodic  powers,  and,  on  chemical  examination,  they  have  yielded  but  a  small  pro- 
portion of  the  characteristic  alkaloids. 

Classification. 

To  form  a  correct  and  lucid  system  of  classification  is  the  most  difficult  part  of 
the  subject  of  bark.  An  arrangement  founded  on  the  botanical  basis  is  liable  to  the 
objection,  that  the  product  of  the  same  species  may  vary  according  to  the  age  of  the 
bark  and  the  situation  of  the  tree  ;  and,  besides,  is  at  present  scarcely  practicable  ; 
as,  though  our  knowledge  of  the  source  of  the  several  varieties  has  very  much 
extended,  it  is  still  defective  on  some  points. 

The  Spanish  merchants  adopted  a  classification,  dependent  partly  on  the  place  of 
growth  or  shipment,  and  partly  on  the  inherent  properties  or  supposed  relative  value 
of  the  bark.  So  long  as  the  sources  of  the  drug  were  very  confined,  and  the  varie- 
ties few,  this  plan  answered  the  purposes  of  trade ;  but  at  present  it  is  quite  inade- 
quate ;  and,  though  some  of  the  names  originally  conferred  upon  this  principle  are 
still  retained,  they  are  often  uncertain  or  misapplied. 

Perhaps,  on  the  whole,  the  best  arrangement  for  pharmaceutical  and  medicinal 
purposes  is  that  founded  upon  diflcrence  of  color.  It  is  true  that  dependence  can- 
not be  placed  upon  this  property  alone ;  as  barks  of  a  similar  color  have  been  found 
to  possess  very  diflferent  virtues ;  and,  between  the  various  colors  considered  charac- 
teristic, there  is  an  insensible  gradation,  so  that  it  is  not  always  possible  to  decide 
where  one  ends  and  the  other  begins.  Still,  it  has  been  found  that  most  of  the  valu- 
able barks  may  be  arranged,  according  to  their  color,  in  three  divisions,  which, 
though  mingling  at  their  extremes,  are  very  distinctly  characterized,  in  certain  speci- 
mens, by  peculiarity  not  only  in  color,  but  also  in  other  sensible  properties,  and  even 
in  chemical  constitution.  The  three  divisions  alluded  to  are  the  jmle,  the  i/ellow, 
and  the  red.  This  arrangement  has  been  adopted  in  the  Br.  Pharmacopoeia ;  and 
the  U.  S.  recognizes  the  yellow  and  red,  and  under  Cinchona  any  colored  bark  con- 
taining at  least  3  per  cent,  of  alkaloids.  Until  recently,  as  almost  all  the  highly- 
esteemed  barks  were  brought  from  the  Pacific  coast  of  South  America,  and  those 
from  the  northern  coast  were  deemed  inferior,  it  was  only  the  former  that  were 
recognized  under  the  three  divisions  referred  to.  Of  late,  however,  some  of  the  best 
barks,  and  most  productive  in  alkaloids,  have  been  brought  from  India  and  Java; 
so  that  the  restriction  of  the  officinal  barks  to  the  Pacific  coast  was  abandoned  at 
the  late  revision  of  the  U.  S.  Pharmacopoeia ;  and  the  much  better  rule  was  adopted 

*  Dr.  De  Vrij,  on  examining  a  specimen  of  C.  Pahtidiana,  grown  in  Java,  obtained  from  the 
bark  of  the  stem  1*274  per  cent,  of  alkaloids  (cinchonidine  and  cinchonieine,  without  any  quinine), 
and  afterwards  from  the  bark  of  the  root,  2*818  per  cent,  of  alkaloids,  of  which  1-849  was  quinine. 
Another  specimen,  only  two  years  old,  yielded  to  him  from  the  bark  of  the  stem  0"09  per  cent,  of 
alkaloid,  without  a  trace  of  quinine;  while  from  the  root,  treated  so  as  to  separate  all  the  woody 
fibres,  he  obtained  l'94l  per  cent,  of  alkaloids,  of  which  more  than  three-fourths  w.as  quinine.  Four 
other  species  yielded,  for  the  most  part,  analogous  results.  C.  Collmya  of  Java  gave  3'fi76  per 
cent,  of  alkaloids  from  bark  of  the  stem,  and  4'480  from  that  of  the  root;  the  same  species  from 
Hindostan  1'89  to  .3"10;  G.  laiicifolia  of  Java  4"1.3  to  2*94;  0.  succinibra,  No.  1,  from  Ootacamund 
(East  Ind'ia)  2'10  to  2"00;  C.  succiruhra  from  the  same  place  2'65  to  7'614;  and  C.  micrantha  from 
Ootacamund  2"791  to  4'166.  The  result  of  all  his  experiments  justified,  he  thought,  an  appeal  to 
his  government  to  devote  a  small  portion  of  ground  to  the  cultivation  of  the  C.  Pdhudiana,  with 
the  view  of  obtaining  quinine  from  the  roots  when  two  years  old ;  as  he  believed  that  the  alkaloids 
might  then  be  profitably  obtained;  but  his  application  was  not  favorably  received;  and  the 
correctness  of  his  inference  remains  still  undetermined.  (Journ.  de  Pharm.,  Janv.  1809,  pp.  17-23.) 
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of  recognizing  all  the  Cinchona  barks  as  officinal  which  might  contain  three  per 
cent,  of  their  proper  alkaloids.  Nevertheless,  the  former  officinal  varieties  have 
been  retained.  In  describing,  therefore,  the  diflferent  kinds  of  barks,  we  shall  treat 
first,  under  the  officinal  titles  of  pale,  yellow,  and  red,  of  those  originally  brought 
».iily  from  the  ports  of  the  Pacific ;  while  those  coming  to  us  from  the  northern 
ports  of  New  Granada  and  Venezuela  will  be  subsequently  considered  under  the 
heading  of  Carthogena  barks,  by  which  name  they  have  been  generally  known  in 
commerce.  The  commercial  name  will  be  given  whenever  a  knowledge  of  it  can  be 
useful.  It  is  proper  to  state  that  the  different  barks  are  often  mingled  in  the  same 
package,  and  that,  in  deciding  upon  the  character  of  a  seroon,  the  druggist  is  guided 
rather  by  the  predominance  than  the  exclusive  existence  of  certain  distinctive  prop- 
erties. 

1.  Pale  or  Gray  Bark. 

The  epithet  pale,  applied  to  the  barks  of  this  division,  is  derived  from  the  color 
of  the  powder.  The  French  call  them  quhiqinnas  gris,  or  gray  barks,  from  the 
color  of  the  epidermis.  They  come  into  the  market  in  cylindrical  pieces,  of  vari- 
able length  from  a  few  inches  to  a  foot  and  a  half,  sometimes  singly,  sometimes 
doubly  quilled,  from  two  lines  to  an  inch  in  diameter,  and  from  half  a  line  to  two 
or  three  lines  in  thickness.  The  kinds  which  were  formerly  deemed  the  finest  are 
about  the  size  of  a  goose-quill ;  but  experience  has  shown  that  the  young  barks  are 
not  the  most  efficient.  Their  exterior  surface  is  usually  more  or  less  rough,  marked 
with  transverse  and  sometimes  with  longitudinal  fissures,  and  of  a  grayish  color, 
owing  to  adhering  lichens.  The  shade  is  different  in  different  samples.  Sometimes 
it  is  a  light  gray,  approaching  to  white,  sometimes  dull  and  brown,  sometimes  a 
grayish  fawn,  and  frequently  diversified  by  the  intermixture  of  the  proper  color  of 
the  epidermis  with  that  of  the  patches  of  lichens.  The  interior  surface,  in  the  finer 
kinds,  is  smooth  ;  in  the  coarser,  occasionally  rough  and  somewhat  ligneous.  Its 
color  is  a  brownish  orange,  sometimes  inclining  to  red,  sometimes  to  yellow,  and,  in 
some  inferior  specimens,  of  a  dusky  hue.  The  fracture  is  usually  smooth,  with 
some  short  filaments  on  the  internal  part  only.  In  the  coarser  barks  it  is  more 
fibrous.  The  color  of  the  powder  is  a  pale  fawn,  which  is  of  a  darker  hue  in  the 
inferior  kinds.  The  taste  is  moderately  bitter  and  somewhat  astringent,  without 
being  disagreeable  or  nauseous.  Authors  speak  also  of  an  acidulous  and  aromatic 
flavor.  The  better  kinds  have  a  feeble  odor,  which  is  distinct  and  agreeably  aro- 
matic in  powder  and  decoction.  The  pale  barks  are  chemically  characterized  by 
containing  a  much  larger  proportion  ofcinchoaine  and  quinidine  or  cinchonidine  than 
of  quinine  ;  and  their  infusion  does  not  yield  a  precipitate  with  solution  of  sulphate 
of  sodium.  Their  appearance  generally  indicates  that  they  were  derived  from  the 
smaller  branches.  They  are  collected  in  the  provinces  about  Loxa,  or  in  the  country 
which  surrounds  the  city  of  Huanuco,  northeast  of  Lima,  and  are  probably  derived 
chiefly  from  Cinchona  Condaminea,  C  nitida,  and  C.  viicrantha. 

There  are  several  commercial  varieties  of  pale  bark,  obtained  from  different  sources, 
and  differing  more  or  less  in  properties.  The  most  highly  esteemed  of  these  is  the 
Loxa  bark,  the  finest  specimens  of  which  are  sometimes  called  croicn  bark  of  Loxa, 
from  the  impression  that  they  have  the  same  origin  and  character  with  the  bark 
formerly  selected  with  great  care  for  the  use  of  the  King  of  Spain  and  the  royal 
family.  The  pale  bark  collected  about  Huanuco  is  named  either  Lima  bark,  because 
taken  to  that  city  for  commercial  distribution,  or  Huanuco  bark,  from  its  place  of 
collection.  The  former  name  has  been  more  common  in  this  country,  where,  indeed, 
this  commercial  variety  has  not  unfrequently  been  confounded  with  the  Loxa  bark. 
Other  pale  barks  are  the  Jaen  and  Huamilies  barks,  which  are  scarcely  known  as 
distinct  varieties  in  the  United  States.* 

In  this  country,  the  pale  bark  has  fallen  into  disuse.  As  it  yields  little  quinine, 
it  is  not  employed  in  the  manufacture  of  the  sulphate  of  that  alkaloid,  which  has 

*  For  an  elaborate  description  of  numerous  varieties  of  Pale  Bark,  see  fourteenth  edition  of  the 
I  nited  States  Dispensatory.  This  is  omitted  here  as  unnecessary,  because  barks  are  no  longer- 
purchased  by  their  physical  appearance,  but  by  their  yield  of  alkaloids  on  analysis. 
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almost  superseded  the  bark  as  a  remedy  in  intermittents ;  and  the  red  or  yellow  bark 
is  preferred  by  physicians  when  it  is  necessary  to  resort  to  the  medicine  in  substance. 
There  is  no  doubt,  however,  that  cinchonine,  quinidine,  and  cinchonidine  possess  feb- 
rifuge properties  little  inferior,  so  that  the  pale  bark  may  come  into  more  extensive 
use  for  the  preparation  of  the  other  alkaloids. 

2.  Yellow  Bark. 

The  oflScinal  term  yellow  bark  is  applicable  only  to  the  valuable  variety  of  the 
drug  called  commercially  Calisaya,  a  name  which  has  been  said,  though  erroneously, 
to  be  derived  from  a  province  in  Bolivia,  near  the  city  of  La  Paz,  where  the  bark 
is  collected.*  By  the  druggists  Calisaya  hark  is  arranged  in  two  sub-varieties,  the 
quilled  and  the  flat,  which  sometimes  come  mixed  together  in  the  same  seroon, 
sometimes  separate.  It  is  called  by  the  French  quinquina  jaune  royal  (royal  yellow 
bark),  from  its  resemblance  to  a  variety  formerly  collected  for  the  Spanish  king. 

The  quilled  Calisaya  (  Calisaya  arrolada  of  the  Spanish  Americans)  is  in  pieces 
from  three  inches  to  two  feet  long,  from  a  quarter  of  an  inch  to  two  or  three  inches 
in  diameter,  and  of  equally  variable  thickness.  The  epidermis  is  of  a  brownish 
color,  diversified  or  concealed  by  silvery  white,  whitish,  or  yellowish  lichens,  is 
marked  by  longitudinal  wrinkles  and  transverse  fissures,  and  is  often  partially  sepa- 
rated, and  generally  easily  separable  from  the  proper  bark.  In  the  larger  kinds,  it 
is  thick,  rough,  deeply  indented  by  the  transverse  fissures,  which  often  surround  the 
quills,  and  is  composed  of  several  layers,  separated  from  each  other  by  a  reddish 
brown  membrane.  The  epidermis  yields  a  dark  red  powder,  and  is  tasteless  and  inert. 
It  is  desirable,  therefore,  to  get  rid  of  it  before  the  bark  is  powdered,  as  the  medicine 
is  thus  procured  of  greater  strength.  The  bark  itself,  without  the  epidermis,  is 
from  one  to  two  lines  in  thickness,  compact,  of  a  short  fibrous  texture,  and  when 
broken  presents  shining  points,  apparently  the  termination  of  small  fibres  running 
longitudinally,  which,  examined  by  the  microscope,  are  found,  when  freed  from  a 
salmon-colored  powder  that  surrounds  them,  to  be  yellow  and  transparent.  When 
the  bark  is  powdered,  they  readily  separate,  in  the  form  of  spicula,  which,  like  those 
of  cowhage,  insinuate  themselves  into  the  skin,  and  produce  a  disagreeable  itching 
and  irritation.  The  color  of  the  bark  is  brownish  yellow  with  a  tinge  of  orange, 
the  taste  less  astringent  than, that  of  the  pale  bark,  but  much  more  bitter ;  and  the 
bitterness  is  somewhat  peculiar.  The  external  part  of  the  proper  bark  is  more  bitter 
and  astringent,  and  consequently  stronger  in  medicinal  power,  than  the  internal. 
The  odor  is  faint,  but  when  the  bark  is  boiled,  resembles  that  of  the  pale  varieties. 
The  small  quills  closely  resemble  some  of  the  pale  barks,  but  may  be  distinguished 
by  their  very  bitter  taste.  The  U.  S.  Pharmacopoeia  thus  describes  quilled  Calisaya 
bark.  "  The  quills  are  either  single  or  double,  varying  in  length  from  one-half  to 
two  inches  (1  to  5  cm.)  in  diameter;  the  bark  is  from  one-sixteenth  to  one-eighth 
of  an  inch  (1-5  to  3  mm.)  in  thickness;  it  is  covered  with  a  grayish  cork  marked 
by  longitudinal  and  transverse  fissures,  about  one  inch  (25  ram.)  apart  and  forming 
irregular  meshes  with  raised  edges.  The  inner  surface  is  cinnamon-brown  and 
finely  striate  from  the  bast-fibres."    IT.  S. 

The  Jlat  Calisaya  (  Calisaya  plancha  of  the  Spaniards),  which  is  derived  from 
the  large  branches  and  trunk,  is  in  pieces  of  various  lengths,  either  quite  flat,  or  but 
slightly  curved,  and  generally  destitute  of  the  epidermis,  which  has  been  obviously 
removed  through  its  own  want  of  adhesiveness  to  the  proper  bark,  and  not  by  a  knife, 
as  is  the  case  with  some  inferior  barks  in  other  respects  resembling  the  Calisaya. 
"  The  flat  pieces  vary  in  length  and  width ;  are  from  one-sixth  to  two-fifths  of  an 
inch  (4  to  10  mm.)  in  thickness,  almost  entirely  deprived  of  the  brown,  corky  layer, 
compact,  of  a  tawny-yellow  color ;  outer  surface  marked  with  shallow,  conchoidal 

*  No  such  province  exists  in  Bolivia.  According  to  M.  Laubert,  the  name  is  a  corruption  of 
collisalla,  said  to  be  derived  from  cnlla,  a  remedy,  and  salla,  a  rocky  country.  [Jonrn.  de  Pharm., 
xxii.  614.)  Weddell  refers  the  origin  of  the  name  to  the  words  colli  and  scii/a,  which  in  the  Quichua 
language  signify  red  and  sort,  and  have  probably  been  applied  from  the  redness  which  the  outer 
denuded  surface  of  the  bark  assumes  in  drying,  or  from  the  red  color  which  the  leaves  sometimes 
exhibit. 
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depressions  and  intervening,  rather  sharp  ridges ;  inner  surface  closely  and  finely 
striate ;  the  transverse  fracture  showing  numerous,  very  short  and  rigid,  glistening 
fibres,  which  are  radially  arranged,  and  rarely  in  small  groups.  The  powder  has  a 
light  cinnamon-brown  color,  and  a  slightly  aromatic  but  persistently  bitter  taste." 
&.  S.  The  inner  surface  is  like  that  of  the  quilled  pieces ;  the  outer  is  irregular, 
marked  with  confiuent  longitudinal  furrows  and  ridges,  and  somewhat  darker  colored 
than  the  inner,  being  of  a  brownish  fawn,  frequently  diversified  with  darker  stains. 
The  bark  is  of  uniform  fracture  throughout,  generally  thicker  than  the  quilled,  more 
fibrous  in  its  texture,  less  compact,  less  bitter,  and  possessed  of  less  medicinal  power. 
Though  weaker  than  the  proper  bark  of  the  quills,  it  is  usually,  in  equal  weight, 
more  valuable  than  that  variety,  because  free  from  the  useless  epidermis.  This 
variety  of  yellow  bark  is  now  (1882)  practically  out  of  the  American  market. 

The  officinal  yellow  bark  is  characterized  by  its  strongly  bitter  taste,  with  little 
astringency ;  by  its  fine  brownish  yellow,  somewhat  orange  color,  which  is  still 
brighter  in  the  powder  ;  and  by  containing  a  large  proportion  of  quinine  icith  very 
little  cinchonine.  The  salts  of  quinine  and  lime  are  so  abundant,  that  a  strong  in- 
fusion of  it  instantly  afibrds  a  precipitate  when  crystals  of  sulphate  of  sodium  are 
added.  (Guibourt,  Hist,  des  Drogues,  4eme  ed.,  iii.  131.)*  "  The  true  yellow  Cin- 
chona Bark  should  not  be  confounded  with  other  Cinchona  barks  of  a  similar  color, 
but  having  the  bast-fibres  in  bundles  or  radial  rows,  and  breaking  with  a  splintery 
or  coarsely  fibrous  fracture."  L'.  S. 

Until  the  recent  most  valuable  researches  of  Weddell,  nothing  was  known  with 
certainty  as  to  the  particular  species  which  yields  Calisaya  bark.  At  present  there 
is  no  variety  of  which,  in  this  respect,  we  have  more  accurate  knowledge.  The 
genuine  bark  is  derived  from  the  newly  described  species,  named  C.  Ciilisaya;  but 
the  bark  of  C.  BoUviana,  another  of  the  species  discovered  by  Weddell,  is  sometimes 
mixed  with  it  in  the  same  seroons.  It  is  produced  exclusively  in  Bolivia,  formerly 
upper  Peru,  and  in  the  southern  portion  of  the  adjoining  Peruvian  province  of  Cara- 
baya.  Before  these  countries  were  separated  from  Spain,  it  was  shipped  as  well  from 
Buenos  Ayres  as  from  the  ports  on  the  Pacific ;  but  at  present  it  comes  only  from 
the  latter.  As  first  announced  in  this  work,  from  information  derived  from  mer- 
chants long  personally  engaged  in  commercial  transactions  on  the  Pacific  coast  of 
South  America,  the  bark  is  brought  from  the  interior  to  the  port  of  Arica,  whence 
it  is  sent  to  various  other  ports  on  the  coast.  The  interior  commerce  in  the  drug 
has  its  centre  chiefly  in  the  town  of  La  Paz.  The  trade  in  this  bark  has  been  much 
diminished,  in  consequence  partly  of  its  greater  scarcity,  partly  of  restrictions  by 
the  Bolivian  government. 

It  is  generally  supposed  to  have  been  first  introduced  into  commerce  towards  the 
end  of  the  last  century,  and  it  was  probably  not  known  by  its  present  name  till  that 
period ;  but  La  Condamine  states  that  the  Jesuits  of  La  Paz,  at  a  period  anterior  to 
the  discovery  of  the  febrifuge  of  Loxa,  sent  to  Rome  a  very  bitter  bark  by  the  name 
of  qiiinaquina,  which,  though  supposed  by  that  traveller  to  have  been  derived  from 
the  Peruvian  balsam  tree,  was  very  probably,  as  conjectured  by  Guibourt,  the  true 
cinchona.  Besides,  Pomet,  in  his  History  of  Drugs,  published  in  1694,  speaks  of 
a  bark  more  bitter  than  that  of  Loxa,  obtained  from  the  province  of  Potosi,  which 
borders  upon  that  of  La  Paz;  and  Chomal  also  states  that  the  cinchona  tree  inhabited 
the  mountains  of  Potosi,  and  produced  a  bark  more  esteemed  than  that  which  grew 
in  the  province  of  Quito.  (Guibourt,  Journ.  de  Pharm.,  xvi.  235.)  It  is  possible 
that,  though  known  at  this  early  period,  it  may  have  gone  out  of  use ;  and  its  re- 
introduetion  into  notice,  towards  the  end  of  the  last  century,  may  have  been  mistaken 
for  an  original  discovery. 

*  For  descriptions  of  Tarieties  of  yellow  bark,  see  14th  edition  TT.  S.  Dispensatory.  A  /alt 
bark  has  been  sometimes  mixed  with  the  genuine  Calisaya,  which  it  resembles  so  closely  as  not  to 
be  easily  distinguished  by  the  eye.  According  to  Weddell,  it  is  the  bark  of  Gomphosia  ehlorantha, 
a  lofty  tree,  growing  in  the  same  forests  where  the  Cnlisaya  is  found.  It  is  distinguished  by  a 
peculiar  odor,  and  by  exhibiting  in  its  transverse  section,  under  the  microscope,  "a  peculiar  fas- 
ciculate disposition  of  the  cortical  fibres,  and  some  vessels  gorged  with  a  ruby-colored  juice."  It 
does  not  eonuin  a  particle  of  alkaloid,  but  yields  a  volatile  oil  on  which  its  odor  depends,  (How- 
ard, P.  J.  Tr.,  lir.  318.) 
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3.   Red  Bark. 

The  name  of  this  variety  is  very  appropriately  applied ;  as  the  color  is  usually 
distinct  both  in  the  bark  and  the  powder.  In  South  America  it  is  called  cascarilla 
roxa  and  colorada.  Some  writers  have  divided  it  into  several  sub-varieties;  but,  in 
relation  to  the  true  red  bark,  there  does  not  seem  to  be  ground  for  such  division  in  any 
essential  difference  of  properties.  Like  the  Calisaya,  it  comes  in  quills  and  flat 
pieces,  which  are  probably  derived  from  different  parts  of  the  same  tree.  It  is  im- 
ported in  chests. 

Some  of  the  pieces  are  entirely  rolled,  some  partially  so,  as  if  they  had  been  taken 
from  half  the  circumference  of  the  branch  ;  others  are  nearly  or  quite  flat.  They 
vary  greatly  in  size,  the  quill  being  sometimes  less  than  half  an  inch  in  diameter, 
sometimes  as  much  as  two  inches ;  while  the  flat  pieces  are  occasionally  very  large 
and  thick,  as  if  derived  from  the  trunk  of  a  tree.  They  are  covered  with  a  reddish 
brown  or  gray,  sometimes  whitish  epidermis,  which  is  rugged,  wrinkled  longitudi- 
nally, and  in  the  thicker  pieces  marked  with  furrows,  which  in  some  places  penetrate 
to  the  surface  of  the  proper  bark.  In  many  specimens,  numerous  small  rouIldi^h  or 
oblong  eminences,  called  warts,  may  be  observed  upon  the  outer  surface.  Beneath 
the  epidermis  is  a  layer,  dark  red,  brittle  and  compact,  which  possesses  some  bitter- 
ness and  astringency,  but  much  less  than  the  interior  parts.  These  are  woody  and 
fibrous,  of  a  more  or  less  lively  brownish  red  color,  which  is  usually  very  distinct, 
but  in  some  specimens  passes  into  orange  and  even  yellowish  brown ;  so  that  it  is 
not  always  possible  to  distinguish  the  variety  by  this  property  alone.  The  taste  is 
bitter  and  astringent,  and  the  odor  similar  to  that  of  other  good  barks.  Red  bark 
is  chemically  distinguished  by  contaiaiag  considerable  quantities  of  Loth  quinine  and 
cinchonine.  It  yields  a  turbid  salmon-colored  decoction  with  water.  Mr.  Howard, 
in  examining  slender  sections  of  a  fine  specimen  of  red  bark  under  the  microscope, 
noticed  numerous  stellate  groups  of  crystals  diffused  irregularly  throughout  its  sub- 
stance, which  he  believed  to  consist  of  quinovate  of  quinine,  formed  during  the  drying 
of  the  bark.  He  also  noticed  other  crystalline  forms  which  he  ascribed  to  the  quino- 
vates  severally  of  cinchonine,  quinidine,  and  cinchonidine.  {P.  J.  Tr.,  May,  1865, 
p.  584.)*  The  U.  S.  Pharmacopoeia  thus  describes  red  bark.  "  In  quills  and  in 
flat  or  inflexed  pieces,  varying  in  length  and  width,  and  from  one-eighth  to  one-half 
of  an  inch  (3  to  12  mm.)  in  thickness;  compact;  of  a  deep  brown-red  color;  outer 
surface  covered  with  numerous,  suberous  warts  and  ridges,  or  longitudinally  and  some- 
what transversely  fissured;  inner  surface  rather  coarsely  striate;  transverse  fracture 
short-fibrous;  the  bast-fibres  in  interrupted, radial  lines;  the  powder  deep  brown-red, 
slightly  odorous,  astringent  and  bitter.  Red  Cinchona  should  not  be  confounded 
with  other  Cinchona  barks,  having  an  orange-red  color,  and  breaking  with  a  coarse, 
splintery  fracture.  Thin,  quilled  Red  Cinchona  of  a  light  red-brown  color  should  be 
rejected."   U.  S. 

NON-OFPICINAL   OR    CaRTHAGENA   BaRKS. 

Under  this  head  may  be  classed  all  the  Cinchona  barks  brought  from  the  northern 
Atlantic  ports  of  South  America.  In  commerce,  they  are  variously  called  Pitaya, 
Bogota^  Carlhagena,  Maracayho,  and  Santa  Martha  harks,  according  to  the  place 
in  the  vicinity  of  which  they  are  collected,  or  the  particular  port  at  which  they 
may  be  shipped.  Formerly  these  barks  were  for  the  most  part  of  inferior  quality, 
and  were  therefore  not  recognized  in  the  Pharmacopoeias;  but  the  deficient  supply 
and  consequent  high  price  of  Calisaya  have  directed  enterprise  into  other  quarters; 
and  large  quantities  of  very  good  bark  were  thrown  into  commerce  from  New 
Granada,  derived  chiefly  from  the  neighborhood  of  Bogota  and  Popayan,  and  brought 
down  the  river  Magdalena.  Since  the  completion  of  the  railroad  across  the  Isthmus 
of  Panama,  considerable  quantities  have  been  brought  to  us  by  that  route,  being 
shipped  from  the  port  of  Buenaventura,  on  the  Pacific  coast.  There  can  be  little 
doubt  that  the  commerce  in  these  barks  will  continue  and  increase;  as  some  of  them 
are  inferior  in  their  yield  of  alkaloids  only  to  the  Calisaya,  if  even  to  that  variety, 
and  the  region  from  which  they  are  procured  is  almost  virgin  soil.  It  has  appeared 
*  For  description  of  varieties  of  Red  Bark,  see  fourteenth  edition  of  U.  S.  Dispensatory. 
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to  us,  from  an  examination  of  such  of  them  as  have  come  under  our  notice,  that 
they  may  all,  at  least  with  one  exception,  be  referred  without  violence  to  some 
one  or  another  of  the  varieties  of  Carthagena  bark  already  recognized ;  but  these 
better  kinds  formerly  seldom  reached  the  market ;  because,  partaking  of  the  general 
reputation  of  the  inferior  barks  from  the  same  region,  it  was  feared  that  they  might 
not  pay  the  cost  of  importation.  Most  of  the  Carthagena  barks  are  characterized 
by  a  soft,  whitish  or  yellowish  white  epidermis,  which  may  be  easily  scraped  by  the 
nail,  and  which,  though  often  more  or  less  completely  removed,  almost  always  leaves 
behind  traces  sufficient  to  indicate  its  character.  Those  of  them  which  may,  in 
other  respects,  bear  some  resemblance  to  Calisaya,  are  in  general  readily  distinguish- 
able by  this  character  of  the  epidermis  when  it  remains,  and,  when  it  is  wanting,  by 
the  peculiar  appearance  of  the  outer  surface,  showing  that  the  exterior  coating  has 
been  scraped  off,  or  shaved  off  with  a  knife.  They  all  contain  the  alkaloids  in 
greater  or  less  proportion,  though  they  differ  much  in  this  respect.  In  reference  to 
the  relative  proportion  of  the  different  alkaloids,  they  have  nothing  in  common,  ex- 
cept perhaps  that  they  yield  proportionately  more  cinchonine,  cinchonidine,  and  quini- 
diue  than  the  Calisaya,  resembling,  in  this  respect,  the  pale  and  red  barks.  Inferior 
barks,  with  the  soft,  white  epidermis,  are  found  on  the  western  coast  of  South  America, 
where  they  are  known  as  wliite  harks;*  but  they  seldom  reach  us.  In  the  state  of 
powder,  the  inferior  Carthagena  barks  were  formerly,  and  are  still,  to  a  certain  extent, 
kept  in  the  shops,  and  sold  for  tooth-powder,  etc.,  under  the  name  of  common  hark. 
They  have  not  unfrequently  been  substituted,  either  fraudulently  or  by  mistake,  for 
the  better  kinds. 

The  Carthagena  barks  were  formerly  classified,  according  to  their  color,  into  the 
yellow,  orange,  red,  and  hroiai ;  but  this  mode  of  distinction  must  now  be  abandoned ; 
for  these  varieties  of  color  may  be  found  in  the  barks  identical  in  other  respects,  and 
derived  from  the  same  species  of  Cinchona.  The  well  characterized  Carthagena 
barks  may  all  be  referred  to  one  of  the  three  following  varieties, 

1.  Hard  Carthagena  Bark.  Hard  Yellow  Carthagena  Bark.  Yellow  Bark  of 
Santa  Fe.  Common  Yelloic  Carthagena  Bark. —  China  jiava  dura.  Von  Bergen. 
Quinquina  de  Carthagene  Jaune  pule.  Guibourt.  This  is  in  pieces  of  various  size 
and  iorm,  sometimes  wholly  or  partially  quilled,  and  sometimes  flat ;  and  the  flat 
pieces  present  the  appearance  of  having  been  warped  in  drying,  being  frequently 
curved  longitudinally  backward,  and  sometimes  also  in  the  transverse  direction  or 
spirally.  The  quills  are  from  three  to  eight  lines  in  diameter,  from  half  a  line  to 
a  line  and  a  half  thick,  and  from  five  to  nine  and  rarely  fifteen  inches  long.  The  flat 
pieces  are  thicker,  from  half  an  inch  to  two  inches  broad,  and  from  four  to  eight 
and  sometimes  twelve  inches  in  length.     As  found  in  this  market,  the  bark  is  some- 

*  Payttne  or  Pai/tina.  Having  been  requested  by  a  mercbant  to  examine  for  quinine  a  tchite  bark 
from  the  Pacific  port  of  Paytn,  Dr,  0.  Hesse,  in  the  year  1870,  discovered  that  the  bark  contained 
alkaloids,  but  not  one  of  those  proved  to  exist  in  the  proper  Cinchona  barks.  The  alkaloid  speci- 
ally noticed  by  him,  may  be  prepared  from  the  alcoholic  extract,  by  treating  this  with  soda,  and 
agitating  with  ether,  which  dissolves  the  alkaloid  with  some  coloring  matter.  The  ethereal  liquid, 
agitated  with  dilute  sulphuric  acid,  furnishes  a  solution  of  the  sulphate.  This  is  decolorized  by 
a  little  animal  charcoal,  almost  neutralized  with  heat  by  ammonia,  then,  after  cooling,  is  treated 
with  iodide  of  potassium,  until  this  ceases  to  produce  a  precipitate.  The  salt  thus  formed  is  entirely 
deposited  in  24  hours.  Separated  from  the  mother-water,  it  is  treated  with  dilute  solution  of  soda, 
and  shaken  with  ether.  This,  holding  the  alkaloid  in  solution,  is  separate*!  from  the  heavier  liquid ; 
and,  having  been  washed  with  water,  yields,  on  spontaneous  evaporation,  the  alkaloid  in  fine  color- 
less crystals.  Dr.  Hesse  gives  the  new  alkaloid  the  name  oi pnytine,  after  the  port  whence  the  bark 
was  obtained.  Paytine  is  in  well-defined  prismatic  crystals.  It  has  a  bitter  taste.  It  melts  at  15fi°  C, 
and  distils  partially  at  a  higher  temperature,  leaving  a  carbonaceous  residue.  It  is  very  soluble  in 
alcohol,  ether,  benzin,  and  chloroform,  but  little  soluble  in  water  and  alkaline  solution.  According 
to  the  analysis  of  Hesse  it  is  represented  by  the  formula  CjiH^XjO  for  the  pure  anhydrous  alkaloid, 
with  the  addition  of  one  mol.  of  water  in  the  crystals.  It  seems  to  be  without  poisonous  properties, 
as  dogs  have  taken  it  freely  without  evil  results.  It  has  not  been  tried  on  man  ;  but  is  a  good  sub- 
ject for  therapeutical  experiment,  especially  in  miasmatic  fevers.  According  to  Dr.  Hesse,  the  bark 
which  yields  it,  though  bearing  a  superficial  resemblance  to  the  Calisaya,  cannot,  from  its  interior 
structure,  have  been  the  product  of  a  Cinchona.  The  bark  is  in  pieces  about  one  foot  long,  two 
inches  broad,  and  two  or  three  lines  thick;  and  consists  mainly  of  greenish  yellow  cells,  between 
which  is  lodged,  in  large  quantities,  a  white  pulverulent  matter.  It  has  so  little  firmness  that  its 
fibres  are  crushed  under  the  pressure  of  the  finger-nail, "  It  has  been  found  to  contain  another  alka- 
loid besides  paytine ;  but  this  has  not  been  examined.  For  further  particulars  about  the  alkaloid 
see  the  Journ.  de  Pharm.,  Nor.-Dec,  1870,  p.  389. 
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times  in  small,  irregularly  square  or  oblong,  flattish,  and  variously  warped  pieces, 
from  one  to  four  inches  long,  and  from  one  to  three  lines  in  thickness,  mixed  with 
small  quills  or  fragments  of  quills ;  the  former  appearing  as  if  chipped  from  the 
trunk  or  larger  branches,  the  latter  evidently  derived  from  the  small  branches.  In 
this  shape  it  was  treated  of  in  some  former  editions  of  this  work,  as  a  distinct  variety, 
under  the  name  of  Santa  Martha  Bark,  which  it  at  one  time  held  in  the  market ; 
but  a  closer  examination  has  convinced  us  that  it  is  the  same  bark  as  the  one  above 
described,  though  collected  in  a  different  manner.  The  quills  are  generally  more 
covered  with  the  whitish  epidermis  than  the  flat  pieces,  in  which  it  is  often  nearly 
or  quite  removed.  The  inner  surface  of  the  latter,  though  sometimes  smooth,  is 
often  rough  and  splintery,  as  if  forcibly  separated  from  the  wood.  The  color  of  the 
proper  bark  is  a  pale,  dull,  brownish  yellow,  darker  in  parcels  which  have  been  long 
kept ;  and  the  surface  often  appears  as  if  rubbed  over  with  powdered  bark.  The 
texture  is  rather  firm  and  compact,  and  the  fracture  abrupt,  without  being  smooth 
or  presenting  long  splinters.  The  taste  is  bitter  and  nauseous.  This  variety  of  bark 
is  now  universally  ascribed  to  C.  cordifulia. 

2.  Fibrous  Carthagena  Baric.  Fibrous  Yellow  Carthagena  Bark.  Spongy  Car- 
thigena  Bark.  Bogota  Bark.  Coquetta  Bark. —  Quinia  naranjanda.  Mutis. — 
Quinquina  orange.  Humboldt. —  China  Jlava  fibrosa.  Von  Bergen. —  Quinquina. 
Carfhegene  spongieux.  Guibourt.  This  is  in  quills  or  half-quills,  or  is  slightly  rolled ; 
and  there  are  comparatively  few  pieces  which  are  quite  flat,  even  among  the  largest 
barks.  The  quills  are  from  half  an  inch  to  an  inch  and  a  half  in  diameter,  and  of 
extremely  variable  length,  with  a  yellowish  brown  epidermis,  often  covered  with 
crustaceous  lichens  so  as  to  render  the  surface  of  the  bark  whitish  and  smooth,  and 
exhibiting  not  unfrequently  longitudinal  and  transverse  fissures.  The  larger  barks, 
which  are  much  the  most  frequent  in  commerce,  are  usually  from  six  to  twelve  inches 
long,  from  one  to  two  inches  broad,  and  from  two  to  five  lines  in  thickness  ;  but  they 
often  vary  much  from  these  dimensions,  being  sometimes  in  the  smallest  fragments, 
and  sometimes  forming  semi-cylinders  four  or  five  inches  in  diameter,  a  foot  and  a 
half  long,  and  nine  lines  thick.  They  are  usually  without  epidermis,  which  has 
been  scraped  off,  or  pared  off  with  a  knife,  leaving  the  surface  smooth  and  uniform 
in  the  former  case,  and  somewhat  angular  in  the  latter.  Sometimes,  however,  the 
epidermis  either  partially  or  wholly  remains,  when  it  generally  exhibits  the  soft 
whitish  surface  characteristic  of  most  of  the  Carthagena  barks.  The  bark  is  very 
fibrous,  presenting  generally,  when  broken,  long,  sometimes  stringy  splinters,  though 
the  outer  edge  of  the  fracture  is  occasionally  short  from  the  cellular,  or  remains  of 
the  suberous  coat.  Its  texture  is  loose,  soft,  and  spongy  under  the  teeth,  and  the 
bark  itself  is  usually  light.  The  color  both  of  the  trimmed  outer  surface,  and  the 
inner,  and  of  the  bark  itself,  varies  from  an  ochreous  or  light  brownish  yellow,  to 
orange,  and  red ;  but,  for  the  most  part,  it  presents  more  or  less  of  the  orange  tint, 
which  induced  'Mutis  to  give  it  the  title  of  orange  bark.  The  red  color  is  found 
especially  in  the  largest  barks.  The  larger  pieces  are  sometimes  marked  on  the  out- 
side with  a  deep  spiral  impression,  produced  probably  by  a  climbing  plant  winding 
around  the  stem  of  the  tree.  The  color  of  the  powder  is  yellowish,  with  not  un- 
frequently an  orange  tint.  The  taste  is  more  or  less  bitter,  but  varies  in  this  respect 
extremely ;  some  barks  being  almost  insipid,  while  others  have  a  very  decided  taste. 
There  can  be  little  doubt  that  these  barks  are  all  derived  from  the  Cinchona  land- 
folia  of  Mutis.  It  is  asserted  that  the  red  variety  of  the  bark  is  obtained  from  trees 
which  grow  side  by  side  with  those  which  yield  the  yellow  or  orange. 

The  productiveness  of  the  fibrous  bark  in  alkaloids  varies  greatly  in  the  different 
specimens.  Thus,  while  some  have  yielded  scarcely  any  product,  others  have  been 
found  to  afford  more  than  three  per  cent.  They  probably  contain  all  the  cinchona 
alkaloids ;  but  some  have  been  found  more  abundant  in  one,  and  others  in  another. 
Thus,  the  red  is  said  to  be  especially  rich  in  quinidine  (cinchonidine)  ;  a  Pitaya  bark, 
which  we  believe  to  belong  to  the  fibrous  Carthagena,  has  yielded  a  very  large  prod- 
uct of  quinine;  while,  in  not  a  few, specimens  which  have  been  examined,  the  cin- 
chonine  predominates.  (4.  J.  P.,  xxv.  308.)  It  is  probable  that  the  richness  in 
these  principles  depends  in  some  degree  on  the  natural  position  of  the  plants; 
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those  growing  in  low  situations  being  less  productive  than  those  higher  on  the 
mountains.* 

A  specimen  labelled  yellow  bark  of  Loxa,  brought  from  South  America  several 
years  since  by  Dr.  Dillard,  of  the  U.  S.  Navy,  and  said  to  be  used  in  Loxa  for  making 
extract  of  bark,  presents  characteristics  closely  analogous  to  those  of  fibrous  Cartha- 
gena  bark,  sufficiently  so  to  justify  the  supposition  that  it  was  derived  from  the  same 
species  of  Cinchona;  and  we  have  seen  a  specimen  sent  hither  from  Guayaquil, 
which  has  the  same  character,  and  is  so  rich  in  alkaloids  as  to  be  worked  with  ad- 
vantage.f 

3.  Hard  Pilaya  Bark. — Pitaya  Condami'nea  Bark.  Pereira. —  Quinquina  hrun 
de  Carthaghte.  Quinquina  Pitaya,  ou  de  la  Colombia,  ou  d' Antioquia.  Guibourt. 
This  bark,  though  seen  by  Guibourt  so  long  since  as  1830,  did  not  come  into 
general  notice  until  some  years  afterwards.  Much  of  it  has  been  imported  into 
Philadelphia,  coming  sometimes  through  Carthagena,  and  sometimes  over  the 
Isthmus  of  Panama,  whither  it  is  brought  from  Buenaventura.  The  following  de- 
scriptiou  is  drawn  from  an  examination  of  the  bark  contained  in  several  seroons 
that  have  come  under  our  notice.  It  is  in  small  irregular  pieces,  from  less  than  an 
inch  to  about  four  inches  long,  which  are  obviously  the  fragments  of  larger  pieces 
both  quilled  and  flat.  Dr.  Pereira  states  that  he  had  pieces  more  than  a  foot  in 
length.  In  thickness  it  varies  from  less  than  a  line  to  four  or  five  lines.  Most  of 
the  fragments  are  covered  with  the  whitish,  soft  epidermis,  characteristic  of  the 
Carthagena  barks ;  but  some  of  them  have  a  dark  brown  epidermis,  rugose  with  in- 
numerable cracks  in  all  directions ;  and  others  are  partially  or  wholly  destitute  of 
the  outer  covering,  presenting  generally,  in  the  denuded  part,  a  dark  uniform  or 
somewhat  wrinkled  surface.  The  inner  surface  is  finely  and  compactly  fibrous,  and 
of  a  dull  yellowish  brown  color  with  a  reddish  tinge ;  and  the  whole  of  the  liber 
or  true  bark  has  the  same  color  and  texture.  But  outside  of  the  liber  there  is  in 
many  pieces  a  very  distinct  resinous  layer,  which  is  sometimes  of  considerable  thick- 
ness, and,  when  cut  across  by  a  knife,  exhibits  a  dark  reddish  brown,  shining  sur- 
face. The  resinous  layer  is  the  most  striking  peculiarity  of  the  bark,  though  not 
present  in  all  of  the  pieces,  which  sometimes  consist  of  the  liber  alone.  The  frac- 
ture is  towards  the  interior  shortly  fibrous,  towards  the  exterior  often  smooth,  in 
consequence  of  the  layer  just  referred  to.  The  whole  bark  is  rather  hard,  compact, 
and  heavy ;  differing  in  this  respect  very  decidedly  from  the  last  mentioned  variety. 
It  has  more  resemblance  to  the  hard  Carthagena,  from  which,  however,  it  differs  by 
its  deeper  and  redder  color,  its  much  more  developed  resinous  coat,  and  its  occa- 
sional grater-like  epidermis.  The  taste  is  very  bitter,  and  the  yield  in  alkaloids 
considerable.  Mr.  Weightman  informed  us  that  he  had  obtained  from  it  an  average 
product  of  1-6  per  cent,  of  sulphate  of  quinine,  and  034  of  sulphate  of  ciuchonine, 
independently  of  the  amorphous  or  uncrystallizable  alkaloidal  matter.  It  must, 
therefore,  be  ranked  among  the  efficient  barks,  though  not  so  productive  as  the  fine 
variety  of  fibrous  bark  denominated  soft  Pitaya.  It  contains  also  a  large  proportion 
of  resin. 

This  bark  comes  from  the  mountain  of  Pitaya  near  Popayan,  and  the  particular 

*  Karsten  states  that  the  bark  of  C.  lancifolia,  which  on  the  average  yields  2'5  per  cent,  of  sul- 
phate of  quinine  and  from  I'O  to  1"d  per  cent,  of  sulphate  of  cinchonine,  often  yields  neither,  and 
sometimes  4o  per  cent,  of  the  two.  The  bark  of  the  yoUng  branches  yields  much  less  than  that 
of  the  trunk.  {A.  J.  P.,  xsx.  534.) 

f  Fibrous  Carthagena  Bark.  The  following  is  an  abbreviation  of  Von  Bergen's  description  of 
this  variety.  In  shape  and  dimensions  it  does  not  materially  differ  from  the  preceding;  but  the 
flatter  pieces  are  almost  always  a  little  rolled,  or  curved  laterally.  The  epidermis  is  in  general 
either  in  part  or  wholly  rubbed  off.  When  it  is  present,  the  outer  surface  is  nearly  smooth,  only 
marked  here  and  there  with  faint  irregular  transverse  fissures  and  longitudinal  furrows.  Its  color 
varies  from  a  dirty  whitish  gray  to  yellowish,  but  is  sometimes  more  or  less  dark.  When  the  outer 
surface  is  rubbed  off,  as  is  almost  always  the  case  in  the  flat  pieces,  the  color  is  nearly  pure  ochre 
yellow.  Where  the  whole  thickness  of  the  outer  coat  is  wanting,  as  happens  here  and  there  in 
spots,  the  surface  is  dark  cinnamon,  or  dark  ochre  yellow,  and  commonly  dull  or  powdery.  The 
inner  surface  is  usually  even,  but  sometimes  irregular  and  splintery,  and  always  harsh  to  the 
fingers,  leaving  small  splinters  sticking  in  the  skin  when  drawn  over  it.  It  is  of  a  nearly  pure 
ochre  yellow  color,  and  is  very  powdery.  The  fracture  distinguishes  this  variety  from  the  pre- 
ceding, and  from  all  others.  The  longitudinal  fracture  is  strikingly  fibrous,  and  in  the  flat  pieces 
liie  fragments  still  hang  together  by  connecting  fibres. 
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seroons  examined  by  ourselves  were  said  to  have  been  brought  down  the  Ma^^dalena 
river  from  the  town  of  Honda,     It  is  refen-ed  by  Dr.  Pereira  and  Mr.  Howard  to 
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bulk,  sliowiug  bast-cells. 

the  Cinchona  Condaminea,  var. 
Pitayensis  of  Weddell,  of  which 
that  author  has  made  a  distinct 
species,  under  the  name  of  Cinchona 
Pitayensis.  {Ann.  des  Sci.  Nat.^ 
May,  1849.)* 

Cuprea    Bark. — As    early   as 
1820,  a  Brazilian   surgeon,  by  the 
name  of  Bemijio,  pointed  out  to  his 
countrymen  that  the  bark  of  certain 
small   trees  or  shrubs   growing  in 
Brazil  were  as  effective  as  the  Peru- 
vian bark   in   malarial  fevers,  and 
ever  since  in   Brazil    these   plants 
have  been  known  by  the  names  of 
Quinia  de  Sera,  or  Qiiinia  de  Re- 
mijio.    St.    Hilaire     {P/antes     Us. 
Bras.)  placed  these  shrubs  in  the 
genus  Cinchona,  as  C.  Remijiana,  ferruginea,  and  Vellozii ;  but 
De  Candolle  (Prodromiis,  iv.  357)  erected  for  them  a  new  genus, 
Remijia,  which  has  since  been  universally  recognized  by  botan- 
ists.   It  is  distinsuished  from  Cinchona  by  the  fruit  capsules  open- 

Bast-cellsfrom  Cartha-    •  .  ,         i-    -N   n       ■       •  i  i  -i  t       •       •    n 

gena  and  Cuprea  barks,  mg  semi-loculicidally,  by  its  peltate  secds,  and  by  its  intiorescence 
in  elongated  axillary  racemes  with  opposite  fascicles  of  flowers. 
In  1857  a  new  bark  appeared  in  the  London  market,  but  only  within  the  last  few 
years  has  this  so  called  Cuprea  hark  appeared  in  large  quantities.  After  its  value 
became  known  the  search  for  it  in  South  America  became  very  active ;  indeed,  in 
Colombia  a  "  fever"  is  said  to  have  broken  out,  which  has  caused  agriculture  to  be 
neglected  and  deranged  the  business  of  the  country,  whilst  in  London  the  supply 
has  been  so  great  as  to  break  the  whole  cinchona  market.  Mr.  S.  G.  Rosengarten 
informs  us  that  the  bark  reaches  this  country  from  London,  and  also  directly  from 

*  More  minute  descriptions  of  the  Carthagena  barks  may  be  found  in  the  foot-notes  to  the  four- 
teenth edition  of  the  U.  S.  Dispensatory. 
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Colombia.  There  are  two  distinct  regions  which  yield  it :  one  is  the  lower  part  of 
the  basin  of  the  Magdalena  River,  in  the  province  of  Santander,  the  trees  growing 
in  the  mountain  chain  of  La  Paz,  and  the  port  of  export  being  Bucaramanga ;  the 
other  the  basin  of  the  Orinoco,  among  the  mountains  which  constitute  the  eastern 
branch  of  the  Cordillera  of  the  Andes. 

Bentham  states  that  the  genus  Remijia  comprises  13  species;  according  to  the 
researches  of  Jose  Triana,  but  two  of  these,  R.  PurdiennafWedd.  {Ann.  Set.  Hat., 
3e  s6r.,  xi.  p.  272),  and  R.  pedunculata.  Triana  {Cinchona  peduncidata,  Karsten), 
yield  the  Cuprea  bark  of  commerce.  (F.  J.  Tr.,  April,  1882.)  An  exceedingly 
important  fiict  connected  with  these  trees  is  that  they  grow  in  a  dry  climate,  and 
in  position  a  little  above  the  level  ot  the  sea,  and  hence  without  doubt  could  be 
cultivated  in  many  intertropical  countries  where  the  Cinchonas  will  not  grow.  They 
would  in  all  probability  flourish  within  the  limits  of  the  United  States. 

The  specimens  of  Cuprea  bark  which  have  been  furnished  us  as  typical  by  the 
Messrs.  Rosengarten  are  composed  of  pieces  varying  from  half  an  inch  to  3  or  4  inches 
in  length,  from  a  quarter  to  a  twelfth  of  an  inch  in  thickness,  strong  and  hard,  vary- 
ing from  a  yellowish  to  a  red  cinnamon  color,  and  having  a  somewhat  cupreous  tint, 
distinctly  curled,  very  smooth  upon  their  inner  surface,  on  their  outer  surface  smooth- 
ish,  or  in  the  larger  specimens  rough,  with  the  epidermis  usually  adherent ;  marked, 
except  in  the  ver}'  large  pieces,  with  fine  wrinkles,  and  sometimes  with  transverse  or 
spiral  grooves,  which  are  sometimes  quite  shallow,  but  often  are  deeply  and  sharply 
cut.  The  texture  is  dense  and  hard,  the  fracture  is  short,  not  fibrous,  and  free  from 
spicules.  The  microscopic  characters  diflFer  from  that  of  the  true  Cinchonas  in  the 
bast-cells  being  small  and  with  their  cavity  widely  open,  not  obliterated  by  sec-ondary 
layers.  The  figure  represents  a  bast-cell  obtained  from  a  Carthagena  bark,  and  one 
from  Cuprea  bark  equally  magnified. 

Cuprea  bark  varies  in  the  percentage  of  quinine  it  contains.  The  Messrs.  Rosen- 
garten state  that  the  yield  in  their  laboratories  has  been  from  1  to  2  per  cent.,  and 
that  usually  the  bark  is  remarkably  free  from  inferior  alkaloids.  The  complete 
absence  of  cinchonidine  is  said  to  be  characteristic  of  them.  Messrs.  D.  Howard  and 
I.  Hodgkin,  Dr.  B.  H.  Paul,  and  Mr.  Cownley  and  Mr.  T.  G.  Whiflfen  almost 
simultaneously  announced  the  discovery  of  a  new  alkaloid,  homoquinine  or  xdlra- 
quinine,  which  there  is  some  reason  for  believing  is  a  double  salt  of  quinine  and 
quinidine.  {Chem.  Heics,  xlv.  6.)  The  characteristic  chemical  product  is  the  alka- 
loid cinchonamine,  whose  right  to  a  separate  existence  seems  to  be  well  established. 
(See  page  448.) 

False  Barks. 

Before  dismissing  the  subject  of  the  varieties  of  Cinchona,  it  is  proper  to  observe 
that  numerous  barks  have  at  various  times  been  introduced  into  the  market,  and  sold 
as  closely  resembling  or  identical  with  the  febrifuge  of  Peru,  which  experience  has 
proved  to  diflfer  from  it  materially,  both  in  chemical  composition  and  in  medical  virtues. 
These  barks  are  generally  procured  from  trees  formerly  ranked  among  the  Cinchonas, 
but  now  arranged  in  other  genera.  They  are  distinguished  from  the  true  Peruvian 
bark  by  the  absence  of  its  peculiar  alkaloids.  Hence  they  are  readily  distinguished 
by  means  of  Grahes  test.  This  depends  upon  the  fact  that  the  cinchona  alkaloids 
and  barks  containing  them  yield,  when  heated,  beautiful  purplish  vapors,  condensing 
into  a  similarly  colored  tar.  (See  p.  451,  note. )  Hesse's  method  of  testing  is  probably 
the  best :  it  consists  in  extracting  the  bark  by  slightly  acidulated  water,  solidifying  the 
liquid  with  the  powdered  bark,  and  heating  in  a  large  test-tube.  If  the  bark  be  a  true 
Cinchona,  the  vapors  will  be  unmistakable.  The  microscopic  character  of  the  false  barks 
also  distinguish  thiem  from  the  genuine.  Among  them  are — 1.  a  bark  known  to  the 
French  pharmaceutists  by  the  name  of  quinquina  nova,  or  neic  bark,  the  product  of 
Cascarilla  oblongifolia.^  which,  though  at  one  time  thousht  to  be  possessed  of  some 
virtues,  has  been  proved  to  be  worthless ;  2,  the  Caribaean  bark,  from  Exostemma 
Caribsea  ;  3,  the  St.  Lucia  bark,  or  quinquina  piton  of  the  French,  derived  from 
Exostemma  floribunda ;  and,  4,  a  bark  of  uncertain  botanical  origin,  called  in  France 
*  For  minate  description  of  this  bark,  see  fourteenth  edition  U.  S.  Dispensatory. 
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quinquina  hicolore,  and  in  Italy  china  hicolorata,  and  sometimes  erroneously  named 
Pitaya  hark.  Of  these  the  last  only  is  known  in  this  country.  A  considerable 
quantity  of  it  was  some  time  since  imported  into  New  Orleans,  whence  a  portion 
reached  this  city.  The  specimen  in  our  possession  is  in  quills,  for  the  most  part 
singly,  but  in  some  instances  doubly  rolled,  from  eight  or  ten  inches  to  more  than 
two  feet  in  length,  and  from  a  quarter  of  an  inch  to  an  inch  or  more  in  diameter. 
The  outer  surface  is  of  a  dull  grayish  olive  color,  with  numerous  large  oval  or  ir- 
regular spots,  much  lighter  colored,  sometimes  even  whitish  and  sliglitly  depressed 
beneath  tlie  general  surface,  as  if  a  layer  of  the  epidermis  had  fallen  off  within  their 
limits.  It  is  to  this  appearance  that  the  bark  owes  the  name  of  hicolorata.  The 
color  of  the  internal  surface  is  deep  brown  or  almost  blackish ;  that  of  the  fresh 
fracture,  brownish  red.  The  bark  is  hard,  compact,  and  thin,  seldom  as  much  as  a 
line  thick,  and  breaks  with  a  short  rough  fracture.  It  is  inodorous,  and  has  a  very 
bitter  taste,  not  unlike  that  of  some  of  the  inferior  kinds  of  Cinchona.* 

The  inner  bark  of  an  Indian  species  of  Ilymenodictyon^  formerly  considered  as 
a  Cinchona,  and  named  G.  excelsa,  has  been  supposed  to  possess  properties  analogous 
to  those  of  genuine  cinchona.  It  has  been  chemically  examined  by  Mr.  Broughton, 
who  succeeded  in  obtaining  from  it  a  pure  crystalline  principle,  ascertained  to  be 
identical  with  sesculin,  the  characteristic  principle  of  jEsculus  Ilippocastanum,  or 
common  horse  chestnut.  He  could  find  no  trace  of  any  of  the  cmchoua  alkaloids. 
(F.  J.  Tr.,  March,  1868,  p.  418.) 

Bark  Structure.  The  general  structure  of  Cinchona  barks  does  not  diiFer  from 
that  of  other  barks,  though  in  some  of  their  microscopical  details  they  are  peculiar. 
The  true  epidermis  is  found  only  upon  the  growing  twigs,  and  is  never  present  in 
the  commercial  cinchona ;  the  so-called  epidermis  of  the  various  Cinchona  barks  of 
commerce  being  really  the  outer  corky  layer,  the  exophlseum,  or  outer  hark  of  bot- 
anists. Within  it  is  the  mesophlseum,  or  middle  hark;  and  innermost  of  all,  the 
endophlseum,  inner  hark,  or  liher.  The  tuberous  outer  bark  is  composed  of  flat, 
thick-walled  cells,  and  in  some  Cinchonas,  instead  of  forming  a  distinct  outer  coating, 
sends  processes  into  the  mesophlaeum,  or  it  may  occur  in  scattered  islets  through  the 
middle  bark.  Under  these  circumstances,  the  middle  bark  may  finally  altogether  be 
supplanted  ;  if  now  the  exophlaeum  be  shed  or  rubbed  off,  a  bark  is  finally  left  com- 
posed entirely  of  liber,  as  is  the  case,  for  example,  with  the  large,  flat  pieces  of  true 
Calisaya.  The  middle  bark,  when  present,  is  formed  out  of  irregular  parenchyma- 
tous cells,  among  which  may,  in  some  species,  be  seen  the  so-called  latex  vessels, 
composed  of  soft,  elongated,  unbranched  cells,  more  or  less  completely  fused  together 
into  channels.  In  old  bark  these  latex  vessels  are  often  entirely  obliterated.  The 
parenchymatous  cells  sometimes  contain  minute  starch  granules,  and  occasionally 
single  cells  may  be  found,  having  crystals  of  oxalate  of  lime,  or  a  softish,  reddish, 
resinoid  mass,  in  their  interiors.  These  constitute  the  so-called  crystal  and  resin 
cells  of  authors. 

The  endophlseum  is  divided  by  distinct  medullary  rays  into  wedge-like  masses  of 
parenchymatous  tissue,  containing  the  liber,  or  bast-cells,  which,  on  section,  are  seen 
to  be  thick-walled,  with  a  faint  yellowish  tint.  The  liber-cells  are  the  most  distinctive 
feature  of  Cinchona  barks.  (See  Fig.)  "  They  are  elongated  and  bluntly  pointed  at 
their  ends,  but  never  branched,  mostly  spindle-shaped,  straight,  or  slightly  curved, 
and  not  exceeding  in  length  3  mm.  They  are  consequently  of  a  simpler  structure 
than  the  analogous  cells  of  most  other  oflScinal  barks.  They  are  about  i  to  i  mm. 
thick,  their  transverse  section  exhibiting  a  quadrangular  rather  than  a  circular  out- 
line. Their  walls  are  strongly  thickened  by  numerous  secondary  deposits,  the  cavity 
being  reduced  to  a  narrow  cleft,  a  structure  which  explains  the  brittleness  of  the 
fibres.  The  liber  fibres  are  either  irregularly  scattered  in  the  liber  rays,  or  they  form 
radial  lines  transversely  intersected  by  narrow  strips  of  parenchyma,  or  they  are 

*  In  previous  editions  of  this  work,  it  was  stated  that  this  bark  had  been  employed  in  Italy  suc- 
cessfully in  intermittents,  and  that  Folchi  and  Pcretti  had  discovered  in  it  a  new  alkaloid,  which 
they  named  pitayniiie.  But  there  is  reason  to  believe  that  this  was  a  mistake,  caused  by  the  con- 
fused use  of  the  name  Pitaya  bark  ;  and  that  the  bark  employed  in  Italy,  and  analyzed  by  the 
chemists  mentioned,  was  that  described  as  hard  pitaya  in  a  preceding  page.  It  is  conjectured  that 
the  alkaloid  pitaynine  may  have  been  either  quinidine  or  cinchonidine,  or  a  mixture  of  the  two. 
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densely  packed  in  short  bundles.  It  is  a  peculiarity  of  Cinchona  barks  that  these 
bundles  consist  always  of  a  few  fibres  (3  to  5  or  7),  whereas  in  many  other  barks  (as 
cinnamon)  analogous  bundles  are  made  up  of  a  large  number  of  fibres."*  (^Pharma- 
cographia^  p.  356.) 

It  has  been  asserted  that  crystals  of  salts  of  the  alkaloids  can  be  seen  with  the 
microscope  in  Cinchona  bark,  but  this  is  an  error.  These  crystals  are  only  to  be 
found  in  sections  which  have  been  boiled  in  a  dilute  solution  of  caustic  alkali,  and 
then  washed  with  water,  and  are  probably  alkaloids  that  have  been  set  free  by  the 
decomposition  of  the  quinovates  by  the  potash  or  soda. 

Various  attempts  have  been  made  to  identify  the  different  species  of  Cinchona  by 
the  structure  of  their  barks,  and  we  append  in  a  foot-notet  the  analyses  of  Prof. 

*  Any  one  desirous  of  studying  the?e  bast-cells  can  easily  separate  them  by  boiling  fragments 
of  the  bark  in  dilute  nitric  acid  until  thoroughly  pulpified  and  then  teasing  out  with  needles. 

t  Prof.  Maisch's  Analysis. 

1. —  Bast  fibres  single,  sometimes  in  groups  of  2,  or  rarely  more  /  medittm-sized. 

C.  Calisaya.  Laticiferous  ducts  in  young  bark ;  no  resin-cells  j  old  bark  with  prominent  second- 
ary cork;  medullary  rays  narrow. 

C.  ylandnlifera.  Laticiferous  ducts  in  1  or  2  rows  ;  resin-cells  few;  bast  rays  narrow;  medullary 
rays  large-*elled. 

2.  Bast  fibres  single,  or  o/tcner  in  groups  ;  not  in  distinct  radial  lines. 

C.  micrantha.  I\o  laticiferous  ducts;  resin-cells  few  or  none;  bast  fibres  medium  ;  medullary  rays 
narrow. 

C.  purpurea.  Laticiferous  ducts  in  1  or  2  rows  ;  resin-cells  numerous ;  bast  fibres  thin,  with  some 
incomplete  fibres  ;  medullary  rays  broadly  wedge-shaped  at  end. 

C.  ptibescens.  Laticiferous  ducts  in  1  row;  resin-cells  numerous;  bast  fibres  large,  variable,  with 
incomplete  fibres  ;  medullary  rays  broad. 

3.  Bast  fibres  in  interrupted  single  or  double  radial  lines. 

C.  succirubra.  Laticiferous  ducts  in  1  row,  in  old  bark  often  filled  with  cells ;  bast  and  medullary 
rays  narrow  ;  bast  fibres  medium. 

C.  ofiicinalis.  Laticiferous  ducts  thin,  soon  obliterated ;  resin-cells  none;  bast  fibres  medium; 
medullary  rays  narrow. 

C.  Pitayensis.  Laticiferous  ducts  none;  resin-cells  few  or  none;  bast  fibres  thin  ;  medullary  rays 
mostly  narrow,  wedge-shaped  at  end. 

C.  cordlfoUa.  Laticiferous  ducts  none;  resin-cells  few;  bast  fibres  small,  with  some  incomplete 
fibres:  medullary  rays  large-celled. 

C.  lancifolia.  Laticiferous  ducts  none ;  resin-cells  many ;  bast  fibres  medium,  with  some  incom- 
plete fibres  ;  medullary  rays  large-celled. 

C.  nitida.  Laticiferous  ducts  none;  resin-cells  few  or  none;  bast  fibres  mostly  thin,  but  many 
thick  or  medium;  medullary  rays  narrow. 

C.  Peruviana.  Laticiferous  ducts  (in  1  row)  and  resin-cells  small ;  bast  fibres  small,  many  incom- 
pletely filled. 

4.  Bast  fibres  in  nearly  uninterrupted  radial  lines. 

C.  scrobiculata .  Laticiferous  ducts  in  1  or  2  rows ;  resin-cells  and  bast  fibres  namerons ;  medul- 
lary rays  large-celled. 

Mr.  Reeve's  Asaltsis. 

1.  Resin-cells  absent. 

Laticiferous  ducts  present  (in  young  bark) ;  thickest  fibres  observed  average  '095  mm,  in  diame- 
ter; fibres  mostly  separate.   C.  Calisaya, 

Laticiferous  duets  present  (sometimes  obscured  in  old  bark) ;  thickest  fibres  average  "085  mm. 
in  diameter  ;  fibres  in  lines,  and  occasionally  groups  of  2  to  8.   C.  succiruba. 

Laticiferous  ducts  present  (soon  obliterated).   C.  officinalis, 

2.  Betin-cells  fexo  or  none  (i.e.,  they  rnry). 

Laticiferous  ducts  absent:  thickest  fibres  '10  mm.  in  diameter;  fibres  in  groups  of  2  or  3,  in 
older  barks  of  more;  medullary  rays  thin  and  indistinct.   C.  micrantha. 

Laticiferous  ducts  absent:  thickest  observed  fibres  average  "075  mm.;  thin  fibres,  mostly  in  sin- 
gle lines ;  section  in  places  or  sometimes  entirely  light  gray.   C.  Pitayentis. 

3.  Resin-cells  present. 

Laticiferous  ducts  absent;  thickest  fibres  average '084  mm.;  namerons  resin-cells ;  fibres  in  line 
or  groups  of  2  to  4,  with  some  staff-cells;  medullary  rays  large-celled.  C.  lancifolia. 

Laticiferous  ducts  absent;  thickest  fibres  average '078  mm.;  resin-cells  few;  medullary  rays 
large-celled ;  fibres  small  (sometimes  few),  in  mostly  single  lines  of  2  to  4,  with  some  stafi"-ceils ;  in 
some  regions  the  fibres  are  dark  red-brown,  becoming  bright  rose-red  with  KOH.   C.  eordi/olia. 

Laticiferous  ducts  present;  thickest  observed  fibres  average  "1 06  mm.;  numerous  resin-cells; 
medullary  rays  broadly  wedge-shaped ;  fibres  in  groups  of  3  to  5,  with  some  staff-cells.  C.  pur- 
purea. 

Laticiferous  ducts  present;  numerous  resin-cells;  medullary  rays  broad;  fibres  large,  in  groups 
of  2  to  3.  with  staff-cells.   C.  pubescens. 

_  Laticiferous  ducts  present ;  numerous  resin-cells;  fibres  very  numerous,  in  nnintermpted,  usually 
single  lines.   C.  serobicnlnta. 

Same  as  last,  but  few  resin-cells.   C.  glanduli/era. 

Resin-cells,  laticiferous  ducts,  and  fibres  small,  many  fibres  incompletely  filled  in  lines  of  2  to  6. 
C.  Peruviana. 
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Maisch  and  Mr.  J,  C.  Reeve.  The  constancy  of  the-  characters  is,  however,  very 
doubtful,  and  in  some  studies  of  commercial  barks,  owing  to  the  contradictory  char- 
acters presented,  we  have  found  it  impossible  to  apply  the  asserted  facts,  so  as  to 
determine  by  the  microscope  from  what  species  the  bark  had  been  procured. 

Chemical  History. 
In  the  analysis  of  Peruvian  bark,  the  attention  of  chemists  was  at  first  directed 
exclusively  to  the  action  of  water  and  alcohol  upon  it,  and  to  the  determination  of 
the  relative  proportions  of  its  gummy  or  extractive  and  resinous  matter.  The  pres- 
ence of  tannin  and  of  various  alkaline  or  earthy  salts  in  minute  quantities  was  after- 
wards demonstrated.  Fourcroy  made  an  elaborate  analysis,  which  proved  the  exist- 
ence of  other  principles  in  the  bark  besides  those  previously  ascertained.  Dr.  Westring 
was  the  first  who  attempted  the  discovery  of  an  active  principle  in  the  bark,  on  which 
its  febrifuge  virtues  might  depend  ;.  but  he  was  not  successful.  Seguin  afterwards 
pursued  the  same  track,  and  endeavored,  by  observing  the  effects  of  various  reagents, 
to  discover  the  relative  value  of  difibrent  varieties  of  the  drug ;  but  his  conclusions 
have  not  been  supported  by  subsequent  experiment.  M.  Deschamps,  an  apothecary 
of  Lyons,  obtained  from  bark  a  crystallizable  salt  of  lime,  the  acid  of  vjiich  Vau- 
quelin  afterwards  separated,  and  called  kinic  acid.  The  latter  chemist  also  pushed 
to  a  much  further  extent  the  researches  of  Seguin  as  to  the  influence  of  reagents, 
and  arrived  at  the  conclusion  that  those  barks  were  most  eflScient  which  gave  pre- 
cipitates with  tannin  or  the  infusion  of  galls.  Reuss,  of  Moscow,  succeeded  in  iso- 
lating a  peculiar  coloring  matter  from  red  bark,  which  he  designated  by  the  name 
of  cinchonic  red,  and  obtained  a  bitter  substance  which  probably  consisted  in  part 
of  the  peculiar  alkaline  principles  subsequently  discovered.  The  first  step,  however, 
towards  the  discovery  of  cinchonine  and  quinine  appears  to  have  been  taken  by  the 
late  Dr.  Duncan,  of  Edinburgh,  so  early  as  1803.  He  believed  the  precipitate, 
afforded  by  the  infusion  of  cinchona  with  that  of  galls,  to  be  a  peculiar  vegetable 
principle,  and  accordingly  denominated  it  cinchonine.  Dr.  Gomez,  a  Portuguese 
physician,  convinced  that  the  active  principle  of  bark  resided  in  this  cinchonine,  but 
mixed  with  impurities,  instituted  experiments  upon  some  pale  bark,  which  resulted 
in  the  separation  of  a  white  crystalline  substance,  considered  by  him  to  be  the  pure 
cinchonine  of  Dr.  Duncan.  It  was  obtained  by  the  action  of  potassa  upon  an  aqueous 
infusion  of  the  alcoholic  extract  of  the  bark,  and  was  undoubtedly  the  principle  now 
universally  known  by  the  name  of  cinchonine  or  cinchonia.  But  Dr.  Gomez  was 
ignorant  of  its  precise  nature,  considering  it  to  be  analogous  to  resin.  M.  Laubert 
afterwards  obtained  the  same  principle  by  a  different  process,  and  described  it  under 
the  name  of  white  matter,  ov  pure  white  resin.  To  Pelletier  and  Caventou  was  re- 
served the  honor  of  crowning  all  these  experiments,  and  applying  the  results  which 
they  obtained  to  important  practical  purposes.  In  1820,  they  demonstrated  the  alka- 
line character  of  the  principle  discovered  by  Gomez  and  Laubert,  and  gave  it  defi- 
nitively the  name  of  cinchonine.  They  discovered  in  the  yellow  or  Calisaya  bark 
another  alkaline  principle,  which  they  denominated  quinine.  Both  these  bases  they 
proved  to  exist  in  the  barks,  combined  with  Mnic  or  quinic  acid,  in  the  state  of  kinate 
of  cinchonine  and  of  quinine.  It  was,  moreover,  established  by  their  labors  that  the 
febrifuge  property  of  bark  depends  upon  the  presence  of  these  two  principles.  In 
1833,  MM.  0.  Henry  and  Delondre  discovered  a  new  alkaloid,  but  afterwards,  find- 
ing its  composition  in  its  anhydrous  state  the  same  as  that  of  quinine,  concluded  that 
it  was  a  hydrate  of  that  base.  About  1844,  Winckler  announced  anew  the  existence 
of  the  same  principle  which  he 'considered  distinct,  and  named  chinidine  ;  and,  under 
the  similar  title  of  quinidine,  it  has  now  taken  its  place  among  the  cinchona  alkaloids. 
In  1853,  M,  Pasteur  found  that  what  had  been  considered  as  quinidine  consisted  in 
fact  of  two  alkaloids,  for  one  of  which  he  retained  the  name  of  quinidine,  and  called 
the  other  cinchonidine ;  and,  on  pushing  his  investigations  further,  he  ascertained 
that  no  less  than  six  alkaloids  may  be  obtained  from  different  varieties  of  Peruvian 
bark  ;  namely,  quinine  and  quinidine  isomeric  with  each  other,  cinchonine  and  cin- 
chonidine  also  isomeric,  and  two  others,  derivatives  from  the  preceding  through  the 
agency  of  heat,  viz  ,  quinicine  from  quinine,  and  cinchonicine  from  cinchonine,  each 
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being  isomeric  with  the  alkaloid  from  which  it  is  derived.*  The  termination  a  or 
ia  has  heretofore  been  adopted  by  American  and  English  chemists  to  distinguish  the 
organic  alkaloids  from  other  organic  proximate  principles,  the  names  of  which  ter- 
minate in  in  or  ine,  the  terms  quinine  and  cinchonine  becoming  quinia  and  cinchonia. 
On  the  same  principle,  quinidine,  quinicine,  cinchonidine,  and  cinch/micine  were  called 
respectively  qninidia,  quim'cia,  cinclionidia,  and  cinchonicia.  The  Committee  of  Re- 
vision of  the  Pharmacopoeia,  1880,  have,  however,  accepted  the  custom  of  continental 
writers,  and  the  a  and  ia  termination  has  been  dropped  and  ine  substituted. 

At  the  present  time,  1882,  the  following  alkaloids  are  recognized,  as  either  ex- 
isting naturally,  or  produced  artificially,  from  the  Cinchona  barks. 

Natural  Alkaloids.  1.  Quinine,  CjqH^^N^Oj.  2.  Quinidine  (Conchinine 
of  Hesse),  C,,H.,^X.O.,.  3.  Cinchonine,  C^oH.iN^O.  4.  Cinchonidine,  C^H,,N,U. 
(These  four  alkaloids  are  the  most  important,  and  the  only  ones  used  medicinally, 
or  to  be  found  in  the  market.)  5.  Quinamine,  CjgH^^S.,Oy  6.  Quinidamine 
(^Concliinamine  of  Hesse),  G^g^^^Jd^.  1.  Homoqinnine  or  Vltra-quinine.  8.  Cin- 
chonamine.  9.  Pai/fine,  C2iH,^X,0H,0.  10.  Homocinchonine,  CjgHjjN^O.  11. 
Homocinchonidine,  Cj^H^N^O.  12.  Cvsconine,  C23HjgNj0^2H20.  13.  Cusconi- 
dine.  14.  Aricine  (^Cinchocatine of  Manzini),  C^H^^^O^.  15.  Par/ciVje,  CjgHjgNjO. 
IQ.  Paytamine.  17.  Dihomocinchonine.  18.  J}icinchonine,  C^H^gN^O, ?  19. 
Diquinidtne  (Diconchinine  of  Hesse),  Q^^fiy     20.  Javanine.     21.  CiitchoUne. 

The  Artificial  Alkaloids  at  present  known  are :  1.  Quinicine,  C^B^^S^Oy  2. 
Cinchonicine,  Cj^Hj^NjO.  3.  Quinamicine,  CjgHj^N^Oj.  4.  Qitinumidine, 
CjgH^jNjO,.  5.  Protoqidnamicine,  Cj-H^^N^O,.  6.  Apoquinamine,  CjgH^s^j^- 
7.  Homocinchonicine,  C^Hj^N^O.     8.  Hydrocinchonine,  Q,^^.,0. 

Chinoidine  or  Quinoidine  is  a  term  now  applied  to  the  resinous  substance,  consist- 
ing not  only  of  the  amm-pTious  natural  alkaloids,  but  to  those  which  are  produced 
artificially,  through  the  action  of  heat  and  acids  upon  the  crystalline  alkaloids.  It 
is  now  officinal.  The  other  constituents  of  Cinchona  bark  are  Kinic  or  Quinic,  Kinovic 
or  Quinovic,  Cinchofannic  or  Quirtotatinic  acids,  Kinovia  or  Quinovin,  Cinchonicred, 
volatile  butyraceous  oil  in  small  cjuantity,  red  and  yellow  coloring  matter.  These 
constituents  will  now  be  considered  in  detail. 

Quinine,  Quinidine.  Cinchonine,  Cinchonidine,  or  their  sulphates,  having  been  made 
officinal,  will  be  treated  of  under  .separate  heads  (see  Index).  Quinicine  and  Cin- 
chonicine, being  derivatives  of  quinine  and  cinchonine,  will  be  considered  under  their 
respective  sources. 

QuiNAMiNE,  Qinnamia,  CjgHj^NjOj.  Dr.  O.  Hesse  discovered  this  cinchona 
alkaloid  in  the  bark  of  C.  succinihra  from  Darjeeling  in  1872.  He  has  since 
found  it  in  all  of  the  East  Indian  succirubra  barks,  as  well  as  in  the  barks  of  C. 
nitida,  C.  Calisaya,  var.  Schuhkrafft,  C.  erythrantha,  C.  erythroderma,  C  rosu- 
lenta,  and  C.  Calisaya  (Para  bark).  De  Vrij  (jL'  Union  Phami.,  1877,  p.  204 ; 
iY.  P.,  1877,  p.  300)  has  published  a  process  for  its  preparation.  It  crystallizes  in  very 
long,  asbestos-like,  white  prisms,  without  water  of  crystallization.  It  is  insoluble 
in  water,  and  solution  of  potassa  or  ammonia ;  is  readily  dissolved  by  hot  alcohol, 
which  deposits  it  in  crj-stals,  and  less  readily  by  diluted  alcohol.  Ether  dissolves  it 
rather  easily  at  ordinary  temperature,  more  readily  when  boiling  hot,  and  gives  it 
up  crystallized  on  cooling  and  evaporation.  In  alcoholic  solution  it  has  an  alkaline 
reaction.  It  neutralizes  sulphuric  and  hydrochloric  acids,  forming  with  the  latter  an 
amorphous  salt,  but  with  the  former  one  that  crystallizes  with  difficulty  in  hexagonal 
scales  and  short  prisms.  Its  solution  is  dextrogyrate.  Its  reaction  with  chloride 
of  gold  is  very  characteristic ;  the  solution  of  the  chloride  producing  with  it  a  yel- 
lowish white  precipitate,  which  soon  becomes  purple,  and  separates  gold;  the  super- 
natant liquid  assuminsc  a  purplish  red,  and  afterwards  a  brown  color.  (For  other 
characters,  see  A.  J.  P.,  1872,  p.  302.) 

Quinidamine,  Quinidaviia  {Conchinamine  of  Hesse),  Cj9H.,^N,0j,  is  found  in 
C.  rosulenta  and  C.  succirubra,  and  probably  exists  in  other  species  of  red  bark. 

*  It  is  nnfortun.afe  that  in  Germany  some  confusion  yet  exists  in  the  names  adopted  for  the  cin- 
chona alkaloids.  Cinchonidine  is  frequently  called  chinkline,  and  Hesse  insists  on  calling  quinidine 
ec/HcAtin'ne. 
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It  crystallizes  in  long,  brilliant  prisms,  which  melt  at  123°  C.  (253-4°  F.).  A  crys- 
talline hydriodide  has  been  produced.  Like  quinamine,  its  gold  salt  soon  decom- 
poses. 

HoMOQUiNiNE,  CjgHj^N^Oj,  was  discovered  in  1881  simultaneously,  by  D. 
Howard  and  J.  Hodgkin,  B.  H.  Paul,  A.  J.  Cownley  and  T.  G.  Whiffen  (F.  J.  Tr., 
1881,  p.  497  ;  1882,  p.  905).  It  was  named  by  Howard,  and  Hesse  states  that 
J.  A.  Tod  observed  the  alkaloid  in  1880.  It  is  obtained  from  the  Cuprea  bark, 
and  was  first  noticed  by  Paul  and  Cownley  on  account  of  the  readiness  wiih  which 
it  crystallized  from  its  ethereal  solution.  It  exists  in  the  bark  sometimes  to  the 
extent  of  03  per  cent.  Ultraquinine  is  the  name  suggested  for  Homnquinine  by 
Whiffen,  on  account  of  its  extreme  laevogyrate  properties.  It  is  freely  soluble  in 
alcohol  and  chloroform,  sparingly  in  ether,  from  which  it  crystallizes  in  proportion 
as  it  can  take  up  water,  (//esse.)  It  is  also  soluble  in  diluted  sulphuric  acid,  pro- 
ducing fluorescence,  and  gives,  with  chlorine  water  and  ammonia,  a  green  coloration 
(thalleioquin).  The  sulphate  coincides  exactly  in  properties  with  sulphate  of  quinine 
except  in  its  behavior  with  ether.  Its  tartrate  closely  resembles  tartrate  of  cincho- 
nidine.     Horaoquinine  and  its  salts  behave  towards  polarized  light  like  quinine. 

CiNCHONAMiNE,  CjgH^^N^O.  This  alkaloid  was  discovered  in  1881  by  M.  Ar- 
naud  in  Cuprea  bark.  It  exists  in  the  proportion  of  02  per  cent,,  and  is  usually 
associated  with  cinchonine.  His  process  is  to  treat  the  bark  with  milk  of  lime, 
dry  the  mixture,  exhaust  with  boiling  alcohol,  distil  off  the  alcohol,  and  take  up 
the  residue  with  diluted  hydrochloric  acid ;  hydrochlorate  of  cinchonamine  crystal- 
lizes out,  hydrochlorate  of  cinchonine  remaining  in  solution.  Cinchonamine  is  in- 
soluble in  cold  water,  soluble  in  30  parts  of  alcohol,  more  soluble  in  hot  alcohol,  in 
100  parts  of  ether.     It  is  dextrogyrate. 

Paytine,  CjjH2jN20,H20,  was  discovered  by  Hesse  in  the  white  Payta  bark. 
Paytamine  is  an  amorphous  alkaloid  accompanying  Paytine. 

HOxMOClNCHONlNE,  CjgH^jN^O,  the  Ciiichonodine  of  Koch,  is  obtained  from  the 
bark  of  C.  rosulenta  ;  it  is  laevogyrate,  and  crystallizes  from  its  alcoholic  solution  in 
large  prisms.     It  has  been  mistaken  for  aricine. 

DiHOMOciNCHONiNE,  C38H^^N^Oj,  is  an  amorphous  alkaloid  obtained  from  C. 
rosulenta.     It  is  dextrogyrate. 

HOMOCINCHONIDINE,  C^gll^^N^O,  is  also  obtained  from  C.  rosulenta.  It  crystal- 
lizes in  large  prisms,  and  forms  a  neutral  sulphate  containing  six  molecules  of  water, 
which  may  be  had  in  commerce. 

CuscoNiNE,  C23H2gN20^.2H20,  was  discovered  by  Leverkohn,  It  is  a  constituent 
of  the  cusco  bark,  C.  puhescens  var.  Pellet ieriana,  and  Hesse  has  recently  found  it 
in  Cuprea  bark.  It  is  nearly  insoluble  in  water,  soluble  in  35  parts  of  ether,  more 
easily  in  alcohol,  very  soluble  in  chloroform.  It  may  be  distinguished  from  other 
cinchona  alkaloids  by  forming  with  sulphuric  acid  a  neutral  sulphate,  which  is  amor- 
phous, gelatinous,  and  yellow,  and  insoluble  in  an  excess  of  the  acid, 

CuscoNiDiNE  is  an  amorphous  alkaloid  found  in  cusco  bark,  accompanying  cus- 
conine. 

Aricine,  C^jH^gN^O^.  Cinchovatine.  This  alkaloid,  found  in  cusco  bark,  and 
quite  recently  in  Cuprea  bark,  was  formerly  believed  by  Hesse  to  be  identical  with 
cinchonidine,  Pelletier  and  Cariol  obtained  aricine  as  far  back  as  1829  (see  noto, 
p,  308,  14th  ed,  U.  S,  D.).  Its  separate  existence  is  now  (1882)  not  doubted.  It 
crystallizes  in  prisms,  and  its  salts  are  of  sparing  solubility, 

Paricine,  CjgHjgN^O,  is  found  with  quinamine  in  the  bark  of  C.  succiruhra  of 
Darjeeling,  and,  according  to  Hesse,  it  may  be  separated  from  all  the  cinchona  alka- 
loids with  which  it  may  be  associated  in  solution  by  treating  with  carbonate  of  sodium, 
which  precipitates  paricine  first, 

DiciNCHONiNE  is  found  in  chinoidine.     It  is  amorphous. 

DlQUlNlDINE,  Diconchinine  of  Hesse,  C^gH^gN^Oj,  is  found  principally  in  chi- 
noidine which  has  been  obtained  from  barks  containing  quinine  and  quinidine.  It 
is  dextrogyrate,  produces  a  fluorescent  solution  with  diluted  sulphuric  acid,  and  gives 
the  thalleioquin  reaction. 

Javanine,  obtained  by  Hesse  from  C.  Chlisaya  var.  Jacanica. 
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CiNCHOLiNE,  a  pale  yellow,  liquid  alkaloid,  having  an  odor  recalling  that  of  chin- 
oline,  discovered  by  Hesse  in  1882.  (See  P.  J.  Tr.,  May  6,  1882.) 

Of  the  artificial  bases,  Quinamicine  and  Quinamidine  are  isomeric ;  they  are 
both  amorphous,  and  are  produced  by  heating  quinamine  in  contact  with  diluted 
sulphuric  acid.  If  the  action  of  sulphuric  acid  be  continued  at  120°  C  (248°  F.) 
to  130°  C.  (266°  F.),  an  amorphous  brownish  substance  is  formed  which  may  be 
precipitated  by  carbonate  of  sodium,  and  is  insoluble  in  ether.  Hesse  has  named 
this  Proto-quixamicixe. 

Apoquixamixe  is  isomeric  with  Bomocinchonine,  and  is  prepared  by  boiling 
quinamine  or  quinamidine  with  hydrochloric  acid  for  a  short  time.  It  is  white, 
amorphous,  soluble  in  ether,  alcohol,  and  diluted  hydrochloric  acid.  HoMOCixcno- 
NICIXE  is  prepared  from  homocinchonidine  just  as  cinchonicine  and  quinicine  are 
from  einchonine  and  quinine, — i.e.,  by  heating  their  sulphates. 

Hydrocixchoxixe,  CjoHjgNjO,  discovered  by  Cavcntou,  is  obtained  by  treating 
einchonine  with  potassium  permanganate.  It  is  soluble  in  1300  parts  of  water,  more 
soluble  in  alcohol  and  ether.  The  statement  that  it  may  be  found  in  commercial 
einchonine  has  not  been  confirmed. 

The  other  constituents  of  Cinchona  bark  are  of  less  importance. 

Kiiii'c  Acid  (  Cinchonic  or  Quinic  Acid),  C^Hj^Og.  This  acid  was  isolated  as  early 
as  1785  by  Hofmann,  an  apothecary  of  Leer,  who  obtained  it  from  the  calcium  salt 
from  cinchona.  It  exists  in  a  number  of  important  plants, — ivy,  oak,  elm,  ash.  coffee, 
etc.  It  may  be  desirable  to  procure  the  alkaloids  in  the  state  of  saline  combination 
in  which  they  exist  in  the  bark  ;  since  it  is  possible  that  they  may  exert  an  influence 
over  the  system  in  this  state,  somewhat  different  from  that  produced  by  their  com- 
binations with  the  sulphuric  or  other  mineral  acid.  As  it  is  impossible  to  procure 
the  kinates  immediately  from  the  bark  in  a  pure  state,  it  becomes  necessary  first  to 
obtain  the  kinic  acid  separately,  which  may  thus  become  of  some  practical  importance. 
We  shall,  therefore,  briefly  describe  the  mode  of  procuring  it,  and  its  characteristic 
properties.  It  is  most  usually  prepared  from  the  kinate  of  calcium,  the  residue  ob- 
tained in  the  manufacture  of  sulphate  of  quinine  (see  Quininx  Sulphas)  by  decom- 
posing an  aqueous  solution  of  kinate  of  calcium  with  oxalic  acid,  filtering  out  the 
precipitated  oxalate  of  calcium,  and  evaporating  the  filtrate  to  the  crystallizing  point ; 
or  by  evaporating  the  infusion  of  bark  to  a  solid  consistence,  and  treating  the  extract 
with  alcohol,  we  have  in  the  residue  a  viscid  matter  consisting  chiefly  of  mucilage 
with  kinate  of  calcium,  which  is  insoluble  in  alcohol.  If  an  aqueous  solution  of  this 
substance  be  formed,  and  allowed  to  evaporate  at  a  gentle  heat,  crystals  of  the  kinate 
will  be  deposited,  which  may  be  purified  by  a  second  crystallization.  The  salt  thus 
obtained,  being  dissolved  in  water,  is  decomposed  by  means  of  oxalic  acid,  which  pre- 
cipitates the  lime,  and  leaves  the  kinic  acid  in  solution.  This  may  be  procured  in 
the  crystalline  state  by  spontaneous  evaporation,  though  as  usually  prepared  it  is  in 
the  form  of  a  thick  syrupy  liquid.  The  crystals  are  transparent  and  colorless,  sour 
to  the  taste,  and  readily  soluble  in  alcohol  and  in  water.  By  heating  kinic  acid  or 
a  kinate  with  manganese  dioxide  and  sulphuric  acid,  we  get  yellow  crystals  oikinone, 
better  known  as  quinone,  CgH^O^;  a  reaction  which  may  be  used  for  ascertaining 
the  presence  of  kinic  acid.  The  kinates  of  einchonine  and  quinine  may  be  obtained 
either  by  the  direct  combination  of  their  constituents,  or  by  the  mutual  decomposition 
of  the  sulphates  of  those  alkaloids  and  kinate  of  calcium.  Kinate  of  einchonine  has 
a  bitter  and  astringent  taste,  is  very  soluble  in  water,  is  soluble  also  in  alcohol,  and 
is  crystallized  with  difliculty.  Kinate  of  quinine  is  also  very  soluble  in  water,  but 
less  so  in  rectified  alcohol.  Its  taste  is  very  bitter,  resembling  that  of  yellow  bark. 
It  crystallizes  in  beautiful  stellate  groups,  which  are  opaque  or  semi-transparent. 
The  salt  is  with  difficulty  obtained  free  from  color,  and  only  by  employing  the  ingredi- 
ents in  a  state  of  extreme  purity.  (Ann.  de  Chim.  et  de  Phys.,  Juillet,  1829.)  Laute- 
mann  found,  in  experiments  upon  himself,  that  kinic  acid,  when  taken  into  the  system, 
undergoes  a  conversion  into  hippuric  acid,  and  in  this  state  escapes  with  the  urine. 
{Ann.  der  Chem.  und  Pharm.,  cxxv.  9.)  M.  Rabuteau  has  investigated  the  physio- 
logical properties  of  kinic  acid,  and  has  found  it  closely  to  resemble  the  ordinary 
vegetable  acids,  being  harmless  in  its  effects  on  the  system,  and  forming  with  wattr 
29 
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a  refreshing  drink  like  lemonade.  Like  other  vegetable  acids,  also,  it  is  decomposed 
in  the  system,  forming,  when  taken  in  the  state  of  an  alkaline  salt,  a  carbonate  of 
the  alkali  in  the  blood,  and  rendering  that  fluid  alkaline.  (J.m.  Journ.  of  Med.  Sci., 
Oct.  1872,  p.  524.)  Kinic  acid  is  said  by  Zwenger  to  have  been  found  in  the  leaves 
ofyaccinium  M//rtiUus.  (J..  J.  P.,  March,  1861,  p.  128.) 

Qninovia  or  Kinovin.  Kinovic  Bitter,  Q^^H^^O^.  Originally  discovered  in  the 
false  bark  called  quinquina  nova  or  new  bark,  this  substance  has  since  been  found  in 
the  Calisaya  bark,  and  probably  exists,  in  greater  or  less  proportion,  in  all  the  Cin- 
chona barks.  It  was  detected  by  De  Vrij  'not  only  in  the  bark,  but  also  in  the 
wood  and  leaves  of  C.  Calisaya  and  C.  lucumatfolia.  {Journ.  de  Pharm.,  Avril,  1860, 
pp.  225  and  258.)  It  is  white,  uncrystallizable,  almost  insoluble  in  water,  but  readily 
dissolved  by  alcohol  and  ether.  It  is  very  bitter,  and,  as  it  is  asserted  to  have  no 
febrifuge  virtues,  may  on  this  account  mislead  the  judgment  in  relation  to  the  activity 
of  the  bark  in  which  it  may  be  found.  Some  barks  are  said  to  owe  their  bitterness 
mainly  to  this  ingredient.  Winckler  gives,  as  a  certain  test  of  its  presence  in  any 
bark,  the  sulphate  of  copper,  which  is  indifferent  to  infusion  of  bark  containing  none 
of  this  principle,  but  detects  the  smallest  proportion  of  it  by  producing  a  dirty  green 
color,  soon  followed  by  the  deposition  of  a  fine  similarly  colored  powder.  This  is  a 
salt  of  copper,  and  has  a  very  bitter  and  metallic  taste.  (See  A.  J.  P.,  xxv.  343.) 

Kinovin  in  alcoholic  solution  was  shown  in  1859  by  Hlasiwetz  to  be  resolved  by 
means  of  hydrochloric  acid  gas  into  kinovic  acid,  CjiHggO^,  and  an  uncrystallizable 
sugar  maimitan,  CgHj^Oj,  by  assimilation  of  H^O,  The  formation  of  kinovic  acid 
takes  place  more  easily  if  kinovin  is  placed  in  contact  with  sodium  amalgam  and 
spirit  of  wine,  when  after  12  hours  mannitan  and  kinovate  of  sodium  are  formed. 
{Phai'macoffi-ajihia,  2d  ed.,  p.  364.) 

Kinovic  or  Qainovic  Acid,  resulting  as  before  stated  from  the  decomposition 
of  kinovin,  and  possessing  the  formula  02^11,^0^,  is  white,  in  rhomboidal  crystals, 
insoluble  in  water,  but  slightly  soluble  in  ether,  somewhat  more  so  in  boiling  alcohol, 
but  very  soluble  in  ammonia  and  the  fixed  alkalies.  All  its  solutions  are  decidedly 
bitter.  Its  acid  properties  are  feeble,  yet  it  is  capable  of  decomposing  the  alkaline 
carbonates.  (Journ.  de  Pharm.,  Nov.  1859,  p.  386.)  De  Vrij  proposes  the  follow- 
ing method  of  isolating  kinovin.  Macerate  powdered  cinchona  with  a  very  weak 
solution  of  caustic  potassa  or  soda,  precipitate  the  filtered  liquid  with  an  acid,  redis- 
solve  the  precipitate  in  milk  of  lime  to  separate  the  cinchonic  red,  filter  and  precipitate 
the  solution  boiling  hot  with  hydrochloric  acid,  separate  the  precipitate,  wash  it,  ex- 
press as  much  as  possible,  and  lastly  dry  it  on  porous  stones,  and  powder  it.  Thus  pre- 
pared, the  kinovic  bitter  forms  soluble  compounds  with  magnesia  and  lime,  and  has 
been  employed,  in  this  mode  of  combination,  as  a  tonic  in  the  hospital  of  Batavia, 
with  encouraging  success.  (Ibid.,  Avril,  1860,  p.  258.)  Dr.  Kerner  (^Deutsche  Klin., 
XX.  p.  81)  speaks  very  favorably  of  kinovic  acid,  as  an  excellent  and  at  the  same 
time  perfectly  safe  tonic,  which  produces  no  narcotic  symptoms,  and  given  to  adults, 
in  the  quantity  of  half  or  three-quarters  of  an  ounce,  causes  not  the  slightest  ill  effect. 
He  prefers  it  in  the  form  of  kinovate  of  calcium,  of  which  40  grains  (26  Gm.)  is 
the  average  dose.  (Am.  Journ.  of  Med.  Sci.,  Oct.  1869,  p.  543.) 

A  bitter  principle  was  extracted  from  Calisaya  bark  by  Winckler.  He  named  it 
Jcinovic  bitter;  but,  having  been  supposed  to  possess  acid  properties,  it  was  after- 
wards denominated  quinovic  or  kinovic  acid.  The  compounds  are,  however,  distinct, 
although  associated. 

By  the  experiments  of  Henry,  Jr.,  and  Plisson,  it  may  be  considered  as  estab- 
lished that  the  alkaloids  of  the  difi"erent  varieties  of  bark  are  combined  at  the  same 
time  with  kinic  acid,  and  with  one  or  more  of  the  coloring  matters,  which,  in  re- 
lation to  these  substances,  appear  to  act  the  part  of  acids.  This  idea  was  originally 
suggested  by  Robiquet.  (Journ.  de  Pharm.,  xii.  282,  369.)  The  compounds  of 
quinine,  cinchonine,  etc.,  with  the  coloring  matter,  are  scarcely  soluble  in  water, 
while  their  kinates  are  very  soluble. 

The  odor  of  bark  appears  to  depend  on  a  volatile  oil,  which  Fabroni  and  Tromms- 
dorflf  obtained  by  distillation  with  water.  The  oil  floated  on  the  surface  of  the  water, 
was  of  a  thick  consistence,  and  had  a  bitterish,  acrid  taste,  with  the  odor  of  bark. 
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The /atfy  matter,  which  was  first  obtained  pure  by  M.  Laubert,  is  of  a  greenish 
color  as  obtained  from  the  pale  bark,  orange  yellow  from  the  yellow.  It  is  insolu- 
ble in  water,  soluble  in  boiling  alcohol,  which  deposits  a  part  of  it  on  cooling,  very 
soluble  in  ether  even  cold,  and  saponifiable  with  the  alkalies. 

The  cinchonic  red  of  Reuss,  the  insoluble  red  coloring  matter  of  Pelletier  and 
Caventou,  is  reddish  brown,  insipid,  inodorous,  largely  soluble  in  alcohol  especially 
when  hot,  and  almost  insoluble  in  ether  or  water,  though  the  latter  dissolves  a  little 
at  the  boiling  temperature.  The  acids  promote  its  solubility  in  water.  It  precipi- 
tates tartar  emetic,  but  not  gelatin ;  but  if  treated  with  a  cold  solution  of  potassa 
or  soda,  or  by  ammonia,  lime,  or  baryta,  with  heat,  and  then  precipitated  by  an  acid, 
it  acquires  the  property  of  forming  an  insoluble  compound  with  gelatin.  It  is  most 
abundant  in  the  red  bark  (over  10  per  cent.),  and  least  so  in  the  pale. 

The  yelloxc  coloring  matter  has  little  taste,  is  soluble  in  water,  alcohol,  and  ether, 
precipitates  neither  gelatin  nor  tartar  emetic,  and  is  itself  precipitated  by  subacetate 
of  lead. 

CiNCHOTANMC  AciD.  Tannic  acid,  tannin,  or  soluhle  red  coJoring  matter  of 
Pelletier  and  Caventou,  has  been  considered  as  possessing  all  the  properties  which 
characterize  the  proximate  vegetable  principles  associated  together  under  the  name 
cinchotannic  acid.  It  has  a  brownish  red  color  and  an  austere  taste,  is  soluble  in  water 
and  alcohol,  combines  with  metallic  oxides,  and  produces  precipitates  with  the  salts 
of  iron,  which  vary  in  color  according  to  the  variety  of  bark,  being  deep  green  with 
the  pale  bark,  blackish  brown  with  the  yellow,  and  reddish  brown  with  the  red.  It 
also  forms  white  precipitates  with  tartar  emetic  and  gelatin,  and  readily  combines 
with  atmospheric  oxygen,  becoming  insoluble.  It  must,  however,  differ  materially 
from  the  tannic  acid  of  galls,  which  could  not  exist  in  aqueous  solutions  containing 
cinchonine  and  quinine  without  forming  insoluble  compounds  with  them.  Rembold 
has  shown  that  when  cinchotannic  acid  is  broiled  with  diluted  sulphuric  acid  cin- 
chonic red  is  produced,  sugar  being  formed  at  the  same  time  by  fusing  cinchona  red 
with  caustic  potash,  protocatechuic  acid,  C-H^O^.  is  formed. 

Incompatibles.  Of  the  relations  of  bark  to  the  several  solvents  employed  in  phar- 
macy we  shall  speak  hereafter,  under  the  heads  of  its  infusion,  decoction,  and  tincture  ; 
where  we  shall  also  have  an  opportunity  of  mentioning  some  of  the  more  prominent 
substances  which  afford  precipitates  with  its  liquid  preparations.  It  is  sufficient  at 
present  to  state  that  all  the  substances  which  precipitate  the  infusion  of  bark  do 
not  by  any  means  necessarily  affect  its  virtues ;  as  it  contains  several  inert  ingre- 
dients which  form  insoluble  compounds  with  bodies  that  do  not  disturb  its  active 
principles.  As  tannic  acid  forms  with  the  alkaloids  compounds  insoluble  in  water, 
it  is  desirable  that  substances  containing  this  acid  in  a  free  state  should  not  be  pre- 
scribed in  connection  with  the  infusion  or  decoction  of  bark ;  for,  though  these  in- 
soluble tannates  might  be  found  efficacious  if  administered,  yet,  being  precipitated 
from  the  liquid,  they  would  be  apt  to  be  thrown  away  as  dregs,  or  at  any  rate  would 
communicate,  if  agitated,  an  unpleasant  turbidness.  The  same  may  be  said  of  the 
tincture  and  compound  solution  of  iodine,  which  form  insoluble  compounds  with  all 
the  cinchona  alkaloids,  and  of  the  alkalies,  alkaline  carbonates,  and  alkaline  eartlis, 
which  precipitate  these  alkaloids  from  their  aqueous  solution. 

Estimation  of  Value.  It  is  evident,  from  what  has  been  said,  that  an  infusion 
of  bark,  on  account  of  the  tannin-like  principle  which  it  contains,  may  precipitate 
gelatin,  tartar  emetic,  and  the  salts  of  iron,  without  having  a  particle  of  cinchonine, 
quinine,  or  other  alkaloid  in  its  composition  ;  and  that  consequently  any  inference  as 
to  its  value,  drawn  from  these  chemical  properties,  would  be  fallacious ;  but,  as  the 
active  principles  are  thrown  down  by  the  tannic  acid  of  galls,  no  bark  can  be  con- 
sidered good  which  does  not  afford  a  precipitate  with  the  infusion  of  this  substance.* 

*  GraJie's  test.  A  test  of  the  Cinchona  bark?,  containing  one  or  more  of  their  characteristic  alka- 
loids, has  been  proposed  by  Grahe.  It  is  founded  on  the  fact,  that,  when  these  barks  are  exposed 
to  destructive  distillation,  a  product  is  obtained  of  a  bright  carmine  color,  which  is  yielded  by  no 
other  bark  under  the  same  circumstances,  and  not  by  cinchona  unless  it  contain  one  or  more  of  its 
peculiar  alkaloids.  Nor  do  the  pure  alkaloids  afford  it;  but,  if  mixed  with  a  little  acetic,  kinic, 
tannic,  citric,  or  tartaric  acid,  they  exhibit  the  reaction,  showing  that  in  the  bark  it  takes  place 
bi  tween  the  alkaloids  and  organic  acids  contained  in  it.     Grahe  applies  the  test  by  beating  a  piece 
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It  is  impossible  to  determine,  with  accuracy,  the  relative  proportion  of  the  active 
ingredients  in  the  different  varieties  of  cinchona ;  as  the  quantity  is  by  no  means 
uniform  in  different  specimens  of  the  same  variety.  The  results  of  the  most  recent 
experiments  have  been  already  stated  under  the  head  of  the  several  varieties  of  bark 
described.  But  it  is  highly  important,  in  relation  to  any  particular  sample  of  bark, 
to  be  able  to  ascertain  its  medicinal  efi&ciency,  which  is  measured  by  the  quantity  of 
the  peculiar  cinchona  alkaloids  it  may  contain.  The  U.  S.  Pharmacopceia  for  the 
first  time  in  its  history  gives  a  process  for  assaying  Cinchona  bark ;  this  is  deemed 
necessary  because  of  the  impossibility  of  judging  of  the  quality  of  the  bark  by  its 
physical  appearances.  The  manufacturing  chemist  never  trusts  to  anything  short 
of  a  careful  chemical  assay,  and  Cinchona  bark  should  never  be  dispensed  or  used 
without  having  its  quality  tested  or  certified  to  by  a  competent  authority.  The  fol- 
lowing process  of  assay  was  contributed  to  the  Committee  of  Revision  by  Prof  A. 
B.  Prescott,  of  Ann  Arbor,  Mich.,  who  acknowledges  valuable  assistance  from  Dr. 
W.  M.  Mew,  Chemical  Service  U.S.A.,  Medical  Museum,  Washington,  D.  C.  It 
is  based  upon  De  Vrij's  method,  and  will  give  sufficiently  accurate  results  for  the 
uses  of  the  pharmacist.  Each  manufacturer  and  quinologist  usually  has  a  process 
of  his  own,  which  he  carefully  keeps  secret,  and  a  method  which  will  accurately 
differentiate  the  quantities  of  the  alkaloids  is  usually  difficult  and  unreliable  in  the 
hands  of  the  inexperienced. 

"  Assay  op  Cinchona  Bark.  I.  For  Total  Alkaloids.  Cinchona,  in  No.  80 
powder,  and  fully  dried  at  100°  C.  (212°  F.),  twenty  grammes ;  \i\xae,  five  grammes  ; 
Diluted  Sulphuric  Acid,  Solution  of  Soda,  Alcohol,  Distilled  Water,  each,  a  sufficient 
quantity.  Make  the  Lime  into  a  milk  with  50  C.c.  of  Distilled  Water,  thoroughly 
mix  therewith  the  Cinchona,  and  dry  the  mixture  completely  at  a  temperature  not 
above  80°  C.  (176°  F.).  Digest  the  dried  mixture  with  200  C.c.  of  Alcohol,  in  a 
flask,  near  the  temperature  of  boiling,  for  an  hour.  When  cool,  pour  the  mixture 
upon  a  filter  of  about  six  inches  (15  cm.)  diameter.  Rinse  the  flask  and  wash 
the  filter  with  200  C.c.  of  Alcohol,  used  in  several  portions,  letting  the  filter  drain 
after  use  of  each  portion.  To  the  filtered  liquid  add  enough  Diluted  Sulphuric 
Acid  to  render  the  liquid  acid  to  test-paper.  Let  any  resulting  precipitate  (sulphate 
of  calcium)  subside  ;  then  decant  the  liquid,  in  portions,  upon  a  very  small  filter, 
and  wash  the  residue  and  filter  with  small  portions  of  Alcohol.  Distil  or  evaporate 
the  filtrate  to  expel  all  the  Alcohol,  cool,  pass  through  a  small  filter,  and  wash  the 
latter  with  Distilled  Water  slightly  acidulated  with  Diluted  Sulphuric  Acid,  until 
the  washings  are  no  longer  made  turbid  by  Solution  of  Soda.  To  the  filtered  liquid, 
concentrated  to  the  volume  of  about  50  C.c,  when  nearly  cool,  add  enough  Solution 
of  Soda  to  render  it  strongly  alkaline.  Collect  the  precipitate  on  a  wetted  filter,  let 
it  drain,  and  wash  it  with  small  portions  of  Distilled  Water  (using  as  little  as  pos- 
sible), until  the  washings  give  but  a  slight  turbidity  with  test-solution  of  chloride  of 
barium.  Drain  the  filter  by  laying  it  upon  blotting  or  filter  papers  until  it  is  nearly 
dry.  Detach  the  precipitate  carefully  from  the  filter  and  transfer  it  to  a  weighed 
capsule,  wash  the  filter  with  Distilled  Water  acidulated  with  Diluted  Sulphuric 
Acid,  make  the  filtrate  alkaline  by  Solution  of  Soda,  and,  if  a  precipitate  result, 
wash  it  on  a  very  small  filter,  let  it  drain  well  and  transfer  it  to  the  capsule.  Dry 
the  contents  of  the  latter  at  100°  C.  (212°  F.)  to  a  constant  weight,  cool  it  in  a 
desiccator  and  weigh.  The  number  of  grammes  multiplied  hy  five  (5),  equals  the 
percentage  of  total  alkaloids  in  the  Cinchona. 

"  II.  For  Quinine.  To  the  total  alkaloids  from  20  grammes  of  Cinchona,  pre- 
viously weighed,  add  Distilled  Water  acidulated  with  Diluted  Sulphuric  Acid,  until 
the  mixture  remains  for  ten  or  fifteen  minutes  after  digestion,  just  distinctly  acid  to 
test-paper.  Transfer  to  a  weighed  beaker,  rinsing  with  Distilled  Water,  and  adding 
of  this  enough  to  make  the  whole  weigh  seventy  (70)  times  the  weight  of  the  alka- 

of  the  bark  weighing  from  five  to  ten  grains  in  an  ordinary  test-tube,  and  gradually  increasing  the 
heat  to  redness.  Whitish  smoke,  and  watery  vapor  condensing  on  the  surface  of  the  tube,  are 
first  given  off,  which  are  soon  followed  by  the  appearance  of  redness  in  the  fumes,  and  by  the  de- 
position, an  inch  above  the  heated  part,  of  a  red  pulverulent  film,  which  is  gradually  changed  into 
a  thick,  oily  liquid,  running  down  the  glass  in  drops  or  streaks  of  a  fine  carmine  color.  (CAe;«t«cAe« 
Centralblatt,  Feb.  17,  1858,  p.  97.)    For  further  information  see  p.  443. 
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loids.  Add  now,  in  drops,  Solution  of  Soda  previously  well  dilated  with  Distilled 
Water,  until  the  mixture  is  exactly  neutral  to  test-paper.  Digest  at  60^  C.  (140° 
F.)  for  five  minutes,  then  cool  to  15°  C.  {69°  F.)  and  maintain  at  this  temperature 
for  half  an  hour.  If  crystals  do  not  appear  in  the  glass  vessel,  the  total  alkaloids 
do  not  contain  quinine  in  quantity  over  eight  (S)  per  cent,  of  their  weight  (cor- 
responding ^0  nine  (9)  ver  cent,  of  sulphate  of  quinine  crystallized).  If  crystals 
appear  in  the  mixture,  pass  the  latter  through  a  filter  not  larger  than  necessary, 
prepared  by  drying  two  filter  papers  of  two  to  three  and  a  half  inches  (5  to  9  cm.) 
diameter,  trimming  them  to  an  equal  weight,  folding  them  separately,  and  placing 
one  within  the  other  so  as  to  make  a  plain  filter  four-fold  on  each  side.  When  the 
liquid  has  drained  away,  wash  the  filter  and  contents  with  Distilled  Water  of  a 
temperature  of  15^  C.  (59°  F.),  added  in  small  portions,  until  the  entire  filtered 
liquid  weighs  ninety  (90)  timei  the  weight  of  the  alkaloids  taken.  Dry  the  filter, 
without  separating  its  folds,  at  60°  C.  (140  F.),  to  a  constant  weight,  cool,  and 
weigh  the  inner  filter  and  contents,  taking  the  outer  filter  for  a  counter-weight.  To 
the  weight  of  effloresced  sulphate  of  quinine  so  obtained,  add  115  per  cent,  of  its 
amount  (for  water  of  crystallization),  and  add  0"12  per  cent,  of  the  weight  of  the 
entire  filtered  liquid  (for  solubility  of  the  crystals  at  15°  C.)  59°  F.  The  sum  in 
grammes,  multiplied  by  Jive  (5),  equals  the  percentage  of  crystallized  sulphate  of 
quinine  equivalent  to  the  quinine  in  the  Cinchona."  U.  S. 

The  British  Pharmacopoeia  gives  the  following  methods  of  testing  Cinchona  barks. 

1.  "  Test  for  Yellow  Cinchona.  Boil  100  grains  of  the  bark,  reduced  to  very 
fine  powder,  for  a  quarter  of  an  hour,  in  a  fluidounce  of  distilled  water  acidulated 
with  ten  minims  of  hydrochloric  acid ;  and  allow  it  to  macerate  for  twenty-four 
hours.  Transfer  the  whole  to  a  small  percolator,  and,  after  the  fluid  has  ceased  to 
drop,  add  at  intervals  about  an  ounce  and  a  half  of  similarly  acidulated  water,  or 
until  the  fluid  which  passes  through  is  free  from  color.  Add  to  the  percolated  fluid 
solution  of  subacetate  of  lead  until  the  whole  of  the  coloring  matter  has  been  re- 
moved, taking  care  that  the  fluid  remains  acid  in  reaction.  Filter,  and  wash  with 
a  little  distilled  water.  To  the  filtrate  add  about  thirty-five  grains  of  caustic  potash, 
or  as  much  as  will  cause  the  precipitate  which  is  at  first  formed  to  be  nearly  redis- 
solved,  and  afterwards  six  fluidrachms  of  pure  ether.  Then  shake  briskly,  and, 
having  removed  the  ether,  repeat  the  process  twice  with  three  fluidrachms  of  ether, 
or  until  a  drop  of  the  ether  employed  leaves  on  evaporation  scarcely  any  perceptible 
residue.  Lastly,  evaporate  the  mixed  ethereal  solutions  in  a  capsule.  The  residue, 
which  consists  of  nearly  pure  Quinia,  when  dry,  should  weigh  not  less  than  two 
grains,  and  should  be  readily  soluble  in  diluted  sulphuric  acid. 

2.  "  Test  for  Pale  Cinchona.  Two  hundred  grains  of  the  bark,  treated  in  the 
manner  directed  in  the  test  for  yellow  cinchona  bark,  with  the  substitution  of  chloro- 
form for  ether,  should  yield  not  less  than  one  grain  of  alkaloids. 

3.  '■  Test  for  Red  Cinchona.  One  hundred  grains  of  the  bark,  treated  in  the 
manner  directed  in  the  test  for  yellow  cinchona,  with  the  substitution  of  chloroform 
for  ether,  should  yield  not  less  than  1*5  grain  of  alkaloids."  Br. 

It  is  usually  sufficient  to  ascertain  the  quantity  of  total  alkaloids  in  bark,  for  this 
is  really  a  test  of  the  efficacy  of  the  bark  for  pharmaceutical  purposes ;  for  all  the 
organic  alkaline  principles  contained  in  it  are  efficient  as  medicines,  and  in  all  prob- 
ability in  a  nearly  equal  degree.  But,  for  manufacturing  purposes,  it  is  necessary 
to  push  the  investigation  further,  and  ascertain  the  proportion  of  the  several  alka- 
loids in  the  mixture.  This  is  most  c-onveniently  done  by  means  of  ether.  Cin- 
chonine  is  scarcely  soluble  in  ether,  quinidine  is  soluble  in  small  proportion,  quinine 
is  freely  soluble.  When,  therefore,  a  mixture  of  these  alkaloids  is  treated  with 
that  menstruum,  quinine  and  quinidine  are  dissolved,  and  cinchonine  left.  The 
two  former  may  be  separated  by  allowing  the  ethereal  solution  to  evaporate.  Qui- 
nidine crystallizes  from  the  solution,  and  quinine  is  obtained  uncrystallized,  as  the 
last  product  of  the  evaporation  of  the  ether.  These  remarks  apply  to  quinidine, 
as  it  was  understood  before  the  investigations  of  Pasteur.* 

*  Mr.  Robert  Howard  employs  the  following  method  of  ascertaining  the  presence  or  absence  of 
these  alkaloids,  sererallj,  in  any  mixtoie  of  their  sulphates,  founded  on  the  fBtet  that  ten  gruns 
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From  the  most  recent  and  carefully  conducted  assays,  it  appears  that  the  best 
officinal  yellow  Calisaya  bark,  the  finest  red  bark,  and  the  finest  fibrous  Carthagena 
bark  (soft  Pitayd)  are  about  equal  in  their  amount  of  alkaloids,  each  contaiuiui; 
from  3  to  4  per  cent ,  and  the  Indian  and  Java  barks  frequently  exceed  these  yields; 
De  Vrij  obtained  from  bark  of  C.  officinalis  grown  at  Ootacamund  total  alkaloids  as 
high  as  11-96  per  cent.  (9-1  per  cent,  of  which  was  quinine).  The  highest  yield 
yet  recorded  was  obtained  by  De  Vrij  from  Ootacamund  bark,  13-5  per  cent., 
the  greater  part  of  which  was  quinine.     Between  these  and  the  barks  of  lowest 

of  sulphate  of  quinine  dissolve  in  sixty  drops  of  ether,  but  only  one  grain  of  sulphate  of  quinidine. 
Ten  grains  of  the  salt  are  put  into  a  strong  test-tube,  ten  drops  of  dilute  sulphuric  acid  (one  of 
acid  and  five  of  water)  with  fifteen  drop.s  of  water  are  added,  and  a  moderate  heat  applied  till  the 
salt  is  dissolved.  When  the  solution  has  quite  cooled,  sixty  drops  of  officinal  ether  with  twenty 
of  spirit  of  ammonia  are  added,  and  the  mixture  is  well  shaken,  the  tube  being  closed  by  the 
thumb.  After  this  the  tube  is  closely  stopped  with  a  well-fitting  cork,  and  gently  shaken  from 
time  to  time.  If  the  salt  contain  only  quinine,  or  not  more  than  10  per  cent,  of  quinidine,  it  will 
be  completely  dissolved,  while,  at  the  surface  of  contact  of  the  two  clear  liquids,  only  mechanical 
impurities  will  be  seen.  After  some  time  the  layer  of  ether  becomes  gelatinous,  and  then  no  fur- 
ther observation  can  be  made.  Ten  grains  of  the  salt  examined  may  contain  one  grain  of  quinidine, 
and  yet  be  completely  dissolved  by  the  ether  and  ammonia ;  but  in  this  case  the  quinidine  will  soon 
begin  to  crystallize  >n  the  layer  of  ether.  The  least  trace  of  quinidine  may  be  detected  by  employ- 
ing, instead  of  ordinary  ether,  the  same  fluid  previously  saturated  with  quinidine,  in  which  case  all 
the  quinidine  must  remain  undissolved.  It  is  necessary,  in  the  last  experiment,  to  observe,  after 
the  shaking,  whether  or  not  all  has  dissolved;  for,  owing  to  the  great  tendency  of  quinidine  to 
crystallize,  it  may  again  separate,  and  thus  become  a  source  of  error.  If  more  than  a  tenth  of 
quinidine,  or  if  cinchonine  be  present  in  the  salt,  an  insoluble  precipitate  will  be  seen  between  the 
layers  of  the  two  fluids.  If  it  be  quinidine,  it  will  be  dissolved  on  the  addition  of  proportionately 
more  ether;  while,  if  it  be  cinchonine,  it  will  remain  unaffected.  {P.  J.  Ti\,  xi.  394.) 

De  Vrij  uses  the  following  method  of  ascertaining  the  alkaloid  strength  of  cinchona,  and  of 
obtaining  the  several  alkaloids  separate.  Having  dried  a  portion  of  powdered  bark  at  100° 
C,  and  weighed  it,  mix  with  it  one-fourth  of  slaked  lime,  and  boil  for  five  minutes  with  ten 
times  its  weight  of  alcohol  of  sp.  gr.  0'85.  Put  the  whole  on  a  filter,  and  exhaust  by  adding  suc- 
cessively portions  of  boiling  alcohol,  until  the  whole  weight  of  the  spirit  used  equals  twenty  times 
that  of  the  bark.  Acidulate  the  tincture  with  diluted  acetic  acid  so  tliat  it  shall  redden  litmus,  and 
then  evaporate  on  a  water-bath  till  all  the  alcohol  is  expelled.  Treat  the  residue  sej)arately  with 
water  till  the  filtered  liquid  is  no  longer  made  turbid  by  an  alkali.  The  solution  thus  obtained 
contains  all  the  alkaloids;  the  kinovic  acid,  resin,  fat,  and  other  impurities  remaining  on  the 
filter.  If  the  filter  and  its  contents  be  treated  with  milk  of  lime,  the  quantity  of  kinovic  acid  can 
be  determined.  The  watery  solution  is  now  to  be  reduced  by  evaporation  on  a  water-bath  to  a 
small  bulk,  and  then  mixed  with  an  excess  of  slaked  lime,  by  which  the  alkaloids  are  precipitated. 
Now  throw  the  whole  on  the  smallest  possible  filter,  and  wash  with  the  minimum  of  cold  water. 
If  proper  care  be  taken,  the  amount  of  water  necessary  to  remove  the  coloring  matter  is  so  small, 
that  the  loss  of  alkaloids  through  their  slight  solubility  in  lime-water  may  be  disregarded.  After 
the  filter  has  been  duly  washed,  and  dried,  boil  it  repeatedly  with  alcohol  of  0'82,  till  this  will  dis- 
solve nothing  more;  then  filter,  evaporate  the  slightly  colored  alcoholic  solution  in  a  weighed 
platinum  vessel,  and  heat  the  residue  on  a  water-bath  till  it  ceases  to  lose  weight.  The  amount 
of  alkaloids  is  now  known.  Sometimes  a  trace  of  coloring  matter  is  left  undissolved.  If  this  is 
sufiicient  to  be  weighed,  it  must  be  deducted  .from  the  amount  of  the  alkaloids;  but  generally  the 
quantity  is  insufficient  to  merit  notice. 

To  ascertain  their  character,  dissolve  in  the  smallest  quantity  of  very  dilute  acetic  acid.  Put 
the  solution  in  a  closed  funnel,  provided  with  a  cork,  agitate  with  a  slight  excess  of  caustic  soda, 
and  a  quantity  of  ether  equal  to  fifteen  times  the  weight  of  the  alkaloids,  and  let  the  mixture 
stand  for  six  hours;  for,  though  cinchonidine  and  quinidine  are  sparingly  soluble  in  ether,  a  con- 
siderable amount  is  dissolved  on  the  first  agitation,  which  separates  in  crystals  in  a  few  hours. 
Now  evaporate  the  ethereal  solution,  and  dry  the  residue  on  a  water-bath  till  the  weight  remains 
constant.  The  residue  is  quinine,  with  traces  of  cinchonidine,  quinidine,  and  cinchonine;  and  in 
many  cases  a  large  amount  of  a  still  unknown  fusible  alkaloid.  By  the  known  reactions  of  chlorine 
and  ammonia,  and  by  the  preparation  of  Herapathite,  the  nature  of  this  residue  can  be  ascertained. 

The  alkaloids  which  have  not  been  dissolved  by'the  ether  are  now  again  to  be  dissolved  in  the 
smallest  quantity  of  diluted  acetic  acid,  and  the  solution  mixed  with  a  few  drops  of  a  concentrated 
solution  of  iodide  of  potassium.  After  stirring  with  a  glass  rod,  a  sandy  crystalline  precipitate 
will  occur  if  quinidine  be  present.  In  such  a  case,  the  hydriodate  of  quinidine  is  collected  on  a 
filter,  dried  at  100°  C.  (212°  F.),  and  weighed,  and  the  quantity  of  quinidine  ascertained  by  cal- 
culation; 100  grains  of  the  hydriodate  being  equivalent  to  7 1"68  of  quinidine,  according  to  the 
formula  C2oH24X202,HI. 

The  liquid  separated  by  filtration  from  the  hydriodate  is  precipitated  by  caustic  soda,  and  the 
precipitate  will  be  either  cinchonine,  or  a  mixture  of  this  with  cinchonidine. 

The  presence  of  cinchonine  or  quinidine  among  the  alkaloids  may  be  conjectured  at  the  time  of 
the  treatment  with  ether;  for,  if  one  of  these  is  present,  it  is  partially  deposited  in  a  crystalline 
state  after  some  time. 

While  the  presence  of  quinidine  can  easily  be  ascertained  by  iodide  of  potassium  even  in  small 
quantities,  that  of  cinchonidine  can  be  determined  with  certainty  only  by  the  polarizing  apparatus, 
by  which  De  Vrij  has  detected  the  cinchonidine  of  Pasteur  even  in  the  bark  of  the  C.  Pahudiaua 
of  Java.  {P.  J.  Tr.,  vi.  61.) 
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value  there  is  every  grade  of  productiveness,  down  to  a  mere  trace  of  alkaloidal 
matter.* 

Medical  Properties  and  TJses.  This  valuable  remedy  was  unknown  to  the  civ- 
ilized world  till  about  the  middle  of  the  seventeenth  century,  though  the  natives  of 
Peru  are  generally  supposed  to  have  been  long  previously  acquainted  with  its  febrifuge 
powers.  'Humboldt,  however,  is  of  a  different  opinion.  In  his  Memoir  on  the  Cin- 
chona forests,  he  states  that  it  is  unknown  as  a  remedy  to  the  Indians  inhabiting  the 
country  where  it  grows;  and,  as  these  people  adhere  pertinaciously  to  the  habits  of 
their  ancestoi-s,  he  concludes  that  it  never  was  employed  by  them.  They  have  gener- 
ally the  most  violent  prejudices  against  it,  considering  it  poisonous,  and  in  the  treat- 
ment of  fever  prefer  the  milder  indigenous  remedies.  Ruiz  and  Pavon,  however, 
ascribe  the  discovery  to  the  Indians ;  and  Tschudi  states,  in  his  Travels  in  Peru 
{Am.  ed.,  ii.  280),  that  the  inhabitants  of  the  Peruvian  forests  drink  an  infusion  of 
the  green  bark  as  a  remedy  in  intermittent  fever.f  On  the  other  hand,  the  state- 
ments of  Humboldt  have  recently  been  confirmed  by  the  travellers  Markham  and 
Spence,  the  former  remarking  that  the  native  Indian  doctors  do  not  use  the  bark,  and 
the  latter  that  the  Cascarilleros  of  Ecuador  believe  that  their  red  bark  is  used  solely 
for  dyeing.  It  is  uncertain  whether,  as  Jussieu  stated  in  1739,  the  Jesuit  fathers  re- 
ceived their  knowledge  from  the  Indians,  or,  as  Humboldt  believes,  discovered  the 
virtues  of  the  drug  for  themselves,  having  been  led  to  make  trial  of  it  by  its  extrenQe 
bitterness.  The  Countess  of  Cinchon,  wife  of  the  Viceroy  of  Peru,  having  in  her 
own  person  experienced  the  beneficial  effects  of  the  bark,  is  said,  on  her  return  to 
Spain  in  the  year  1640,  to  have  first  introduced  the  remedy  into  Europe.  Hence 
the  name  of  pulvis  Comitissse,  by  which  it  was  first  known.  After  its  introduction, 
it  was  distributed  and  sold  by  the  Jesuits,  who  are  said  to  have  obtained  for  it  the 
price  of  its  weight  in  silver.  From  this  circumstance  it  was  called  Jesuit's  poicder, 
a  title  which  it  long  retained.  In  1653,  Dr.  Chifflet,  physician  to  the  Archduke 
Leopold,  directed  the  attention  of  all  Europe  to  the  bark  by  his  work  entitled  Pul- 
vis Febrifugus  Orhis  Americani.  This  gave  rise  to  a  very  active  controversy  ;  the 
high  price  of  the  drug  aiding  very  greatly  those  who  opposed'its  introduction.  Ac- 
cording to  Sturm,  twenty  doses  in  1658  cost  sixty  florins.  It  seems  first  to  have 
been  advertised  in  England  for  sale  in  1658  by  a  James  Thomson,  and  by  1660  it 
was  much  employed.  It  still,  however,  encountered  much  prejudice  and  ignorance, 
and  was  not  made  officinal  in  the  London  Pharmacopoeia  until  1677.  Sir  Robert 
Talbot  (or  Talbor)  used  it  as  a  secret  remedy  with  so  much  address  and  success  that 
in  1679  he  cured  Charles  II.  of  a  tertian,  and  subsequently  sold  his  secret  to  Louis 
XIV.  of  France,  who  published  it  in  1681. 

When  taken  into  the  stomach,  bark  usually  excites  in  a  short  time  a  sense  of 
warmth  in  the  epigastrium,  which  often  diffuses  itself  over  the  abdomen  and  even 
the  breast,  and  is  sometimes  attended  with  considerable  gastric  and  intestinal  irrita- 
tion. Nausea  and  vomiting  are  sometimes  produced,  especially  if  the  stomach  was 
previously  in  an  inflamed  or  irritated  state.  Purging,  moreover,  is  not  an  unfre- 
quent  attendant  upon  its  action.  After  some  time  has  elapsed,  the  circulation  often 
experiences  its  influence,  as  exhibited  in  the  somewhat  increased  frequency  of  pulse; 
and,  if  the  dose  be  repeated,  the  whole  system  becomes  more  or  less  affected,  and  all 
the  functions  undergo  a  moderate  degree  of  excitement.  Its  action  upon  the  ner- 
vous system  is  often  evinced  by  a  sense  of  tension,  or  fulness,  or  slight  pain  in  the 
head,  singing  in  the  ears,  and  partial  deafness,  which  are  always  experienced  by  many 

*  To  ebriate  the  disadvantages  arising  from  the  variable  strength  of  bark,  M.  Guillermond 
^  recommends  to  fix  on  an  appropriate  strength,  as  indicated  by  the  percentage  of  quinine,  below  the 
highest  yet  much  above  the  lowest,  and  either  to  select  bark  of  this  strength,  or  to  bring  that  em- 
ployed to  the  medium  strength,  by  adding  a  stronger  or  weaker  bark,  as  the  case  may  require,  in 
due  proportion.  He  recommends  as  this  st.iridard  the  yield  of  3*2  per  cent,  of  sulphate  of  quinine. 
This  is  to  be  treated  by  alcohol  till  entirely  exhausted,  and  the  tincture  evaporated  so  as  to  yield 
an  extract  which  shall  exactly  represent  the  virtues  of  the  bark,  and  shall  always  have  the  same 
strength.  From  this  extract  all  the  preparations  of  bark  are  to  be  made,  which  will  thus  always 
be  uniform  in  strength.  (Journ.  de  Pharm.,  Aodt,  1S63,  p.  124.) 

t  Tschudi  also  observes  that  he  has  found  the  fresh  bark  more  efficacious  than  the  dried ;  as,  in 
less  than  half  the  usua  dose,  it  not  only  effects  cures  in  a  short  time,  but  insures  the  patient  against 
the  return  of  the  disease. 


456  Cinchona. — Cinchonidinae  Sulphas.  part  i. 

individuals  when  brought  completely  under  its  influence.  The  effects  above  men- 
tioned entitle  bark  to  a  place  among  the  tonics,  and  it  is  usually  ranked  at  the  very 
head  of  this  class  of  medicines.  It  has,  however,  certain,  at  present  inscrutable, 
powers,  which  enable  it  to  combat  the  action  of  malaria.  It  is,  therefore,  antiperiodic, 
but  why  it  is  so  is  at  present  entirely  unknown.  At  present  it  is  never  itself 
employed  in  intermittents,  and  for  the  details  of  its  action  upon  the  system  the 
reader  is  referred  to  the  article  upon  the  sulphate  of  quinine.  As  a  tonic,  bark  is 
advantageously  employed  in  chronic  diseases  connected  with  debility ;  as,  for  exam- 
ple, in  scrofula,  dropsy,  passive  hemorrhages,  certain  forms  of  dyspepsia,  obstinate 
cutaneous  affections,  amenorrhcBa,  chorea,  hysteria ;  in  fact,  whenever  a  corroborant 
influence  is  desired,  and  no  contraindicating  symptoms  exist.  But  in  all  these  cases 
it  greatly  behooves  the  physician  to  examine  well  the  condition  of  the  system,  and, 
before  resorting  to  the  tonic,  to  ascertain  the  real  existence  of  an  enfeebled  condition 
of  the  functions,  and  the  absence  of  such  local  irritations  or  inflammations,  especi- 
ally of  the  stomach  or  bowels,  as  might  be  aggravated  by  its  use.  In  doubtful  cases, 
we  have  been  in  the  habit  of  considering  the  occurrence  of  profuse  sweating  during 
sleep  as  an  indication  for  its  use,  and,  under  these  circumstances,  have  prescribed  it 
very  advantageously,  in  the  form  of  sulphate  of  quinine,  in  acute  rheumatism,  and 
in  the  advanced  stages  of  protracted  fevers.  Cinchona  bark  was  formerly  used  in 
doses  of  10  grains  to  a  drachm  (065  Gm.  to  39  Gm.),  but  at  present  is  never  ex- 
hibited in  its  crude  state. 

Off.  Prep,  of  Yellow  Bark.  Extractum  Cinchonas,  U.  S.;  Extractum  Cinchonae 
Fluidum,  II.  S.;  Extractum  Cinchonae  Flavae  Liquidum,  Br.;  Infusum  Cinchonae ; 
Tinctura  Cinchonae,  V.  S.;   Tinctura  Cinchonae  Flav£e,  Br. 

Off.  Prep,  of  Pale  Bark.  Mistura  Ferri  Aromatica,  Br.;  Tinctura  Cinchonae 
Composita,  Br. 

Off.  Prep,  of  Red  Bark.  Tinctura  Cinchonae  Composita,  U.  S. 

CINCHONIDIN^  SULPHAS.  U.S.    Sulphate  of  Olnchonidvne. 

(CIN-CHO-NI-DI'N^  StjL'PHXS.) 
(C20  H24  N2  0)2  H2  SO4.  3H2  O  ;  768.  (C20  H,2  N  0)2,  HO,  SO3.  3II0 ;  384. 

"  The  neutral  sulphate  of  an  alkaloid  prepared  from  certain  species  of  Cinchona, 
chiefly  Red  Cinchona."    U.  S. 

Sulphate  of  Cinohonidia;  Schwefelsaures  Cinchonidin,  G.;  Sulfate  de  Cinchonidine,  Fr. 

This  is  a  new  officinal,  which  has  largely  come  into  use  lately.  It  is  prepared 
from  the  mother-liquors  obtained  in  the  manufacture  of  sulphate  of  quinine,  and 
is  separated  from  the  sulphates  of  the  other  alkaloids  by  fractional  crystallization. 
The  British-India  and  Javanese  cultivated  red  barks  usually  coutam  large  quantities 
of  cinchonidine.  Of  the  South  American  barks,  probably  the  Colombian  varieties 
yield  the  largest  proportion  of  cinchonidine.  Owing  to  some  confusion  in  naming 
cinchonidine  and  quinidine,  this  alkaloid  is  sometimes  incorrectly  called  in  Germany 
chinidine.  Skraup's  researches  on  the  composition  of  cinchonine  and  cinchonidine 
have  not  been  endorsed  by  the  Committee  of  Revision,  and  his  partially  accepted 
Ibrmula  C,9H22N20  is  therefore  not  adopted. 

Properties.  Sulphate  of  cinchonidine  occurs  in  "  white,  silky,  lustrous  needles, 
or  thin  quadratic  prisms,  odorless,  having  a  very  bitter  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  100  parts  of  water  and  in  71  parts  of  alcohol  at  15° 
C.  (59°  F.),  in  4  parts  of  boiling  water,  in  12  parts  of  boiling  alcohol,  freely  in 
acidulated  water  and  in  1000  parts  of  chloroform  (the  undissolved  portions  becoming 
gelatinous)  ;  very  sparingly  soluble  in  ether  or  benzol.  At  100°  C.  (212°  F.)  the 
salt  loses  its  water  of  crystallization.  From  a  dilute  aqueous  solution  the  salt  crys- 
tallizes with  13'13  per  cent.  (6  to  7  mol.)  of  water  of  crystallization  ;  from  a  con- 
centrated aqueous  solution  with  7*03  per  cent.  (3  to  4  mol.).  On  ignition,  the  salt 
is  dissipated  without  leaving  a  residue.  The  aqueous  solution  of  the  salt  yields,  on 
addition  of  water  of  ammonia,  a  white  precipitate  (Cinchonidine)  which  requires  a 
large  excess  of  ammonia  to  dissolve  it,  and  which  is  soluble  in  about  75  times  its 
weight  of  ether.     With  test-solution  of  iodide  of  mercury  and  potassium,  the  aque- 
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0U8  solution  yields  a  curdy  precipitate,  and  with  test-solution  of  chloride  of  barium 
u  white  precipitate  insoluble  in  hydrochloric  acid.  The  moderately  dilute  aqueous 
solution  of  the  salt,  acidulated  with  sulphuric  acid,  should  not  show  more  than  a 
slight  blue  fluorescence  (abs.  of  more  than  traces  of  sulphate  of  quinine  or  of  qui- 
uidine).  The  salt  should  not  be  colored  by  the  addition  of  sulphuric  acid  (abs.  of 
foreign  organic  matters).  If  1  Gm.  be  dried  at  100°  C  (212°  F.)  until  it  ceases  to 
lose  weight,  the  residue,  cooled  in  a  desiccator,  should  weigh  not  less  than  0  92  Gm. 
If  0-5  Gm.  of  the  salt  be  digested  with  20  Cc.  of  cold  distilled  water,  05  Gm.  of  tar- 
trate of  potassium  and  sodium  added,  the  mixture  macerated,  with  frequent  agitation, 
for  one  hour  at  15°  C.  (59°  F.),  then  filtered,  and  a  drop  of  water  of  ammonia  added 
to  the  filtrate,  not  more  than  a  slight  turbidity  should  appear  (abs.  of  more  than  0  5 
per  cent,  of  sulphate  of  cinchonine,  or  of  more  than  1-5  per  cent,  of  sulphate  of  quini- 
iline)."    U.  S. 

Cinchonidine.  The  alkaloid  itself  is  not  ofBcinal ;  as  usually  seen  it  is  in  white, 
light,  pulverulent  masses.  It  is  crystallizable,  soluble  in  1680  parts  of  cold  and  in 
a  somewhat  smaller  quantity  of  hot  water,  in  about  20  parts  of  alcohol  and  70  parts 
of  ether.  It  melts  at  206-5°  C.  (404°  F.),  and  becomes  a  solid  mass  of  crystals 
at  190°  C.  (374°  F.).  The  acid  sulphate  (sometimes  called  hisulphatc)  is  much 
more  soluble  in  water  than  the  officinal  sulphate.  The  sahci/laie  of  cinchunidine 
is  neutral  and  crystalline,  insoluble  in  cold  water,  sparingly  in  hot  water,  easily  soluble 
in  alcohol  and  diluted  alcohol.  It  may  be  prepared  by  the  direct  combination  of 
salicylic  acid  with  the  alkaloid.  (Rosengarten,  A.  J.  P.,  1879,  p.  616.)  The  hydro- 
hromaie  has  been  employed  by  Prof  Gubler  hypodermically.  (^Y,  /?.,  1879,  p.  366.) 

Medical  Properties.  So  far  as  our  knowledge  goes,  this  alkaloid  influences  the 
system  similarly  to  quinine ;  the  only  difference  being  seemingly  that  it  is  less  powerful. 
It  may  be  given  in  a  dose  one-third  greater  than  those  of  quinine,  but  should  not 
be  relied  on  in  very  severe  cases. 

CIXCHONIXA.  U.S.     Cinchmine.     ICinchmia.'] 

Cm  Hm  Nj  O  ;  308.  (CIX-CHO-NI'XA.)  C»  Hi,  N  0;  154. 

"  An  alkaloid  prepared  from  different  species  of  Cinchona."  C  S. 

This  alkaloid  is  introduced  for  the  first  time  into  the  U.  S.  Pharmacopoeia.  The 
sulphate  has  had  an  extensive  use,  is  again  officinal,  and  is  the  source  from  whence 
this  alkaloid  is  usually  prepared.  Cinchonine  is  most  conveniently  precipitated  from 
an  aqueous  solution  of  sulphate  of  cinchonine  by  water  of  ammonia.  Several  pro- 
cesses have  been  employed  for  the  preparation  of  cinchonine.  One  of  the  simplest 
is  the  following.  Powdered  pale  bark  is  submitted  to  the  action  of  sulphuric  or 
hydrochloric  acid  very  much  diluted,  and  the  solution  obtained  is  precipitated  by 
an  excess  of  lime.  The  precipitate  Is  collected  on  a  filter,  washed  with  water,  and 
treated  with  boiling  alcohol.  The  alcoholic  solution  is  filtered  while  hot,  and  de- 
posits the  cinchonine  when  it  cools.  A  further  quantity  is  obtained  by  evaporation. 
If  not  perfectly  white,  it  may  be  made  so,  by  converting  it  into  a  sulphate  with 
dilute  sulphuric  acid,  then  treating  the  solution  with  animal  charcoal,  filtering,  pre- 
cipitating by  an  alkali,  and  redissolving  by  alcohol  in  the  manner  already  mentioned. 
It  may  also  be  obtained  from  the  mother-waters  of  sulphate  of  quinine  by  diluting 
them  with  water,  precipitating  with  ammonia,  collecting  the  precipitate  on  a  filter, 
washing  and  drying  it,  and  then  dissolving  it  in  boiling  alcohol,  which  deposits  the 
cinchonine  in  a  crystalline  form  upon  cooling.  It  may  be  still  further  purified  by 
a  second  solution  and  crystallization.  Its  formula  is  generally  accepted  as  CjoH^4NjO, 
the  molecular  weight  of  which  is  308.  Skraup  (1878)  proposes,  instead  of  this, 
the  formula  C,gH.^N,0. 

Properties.  This  alkaloid  occurs  in  "  white,  somewhat  lustrous  prisms  or  needles, 
permanent  in  the  air,  odorless,  at  first  nearly  tasteless,  but  developing  a  bitter  after- 
taste, and  having  an  alkaline  reaction.  Almost  insoluble  in  cold  or  hot  water,  sol- 
uble in  110  parts  of  alcohol  at  15°  C  (59°  F.),  in  28  parts  of  boiling  alcohol,  371 
parts  of  ether,  350  parts  of  chloroform,  and  readily  soluble  in  diluted  acids,  form- 
ing salts  of  a  very  bitter  taste.     At  about  250°  C.  (482°  F.)  it  melts  and  turns 
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brown  with  partial  sublimation.  On  ignition,  the  alkaloid  is  dissipated  without 
leaving  a  residue.  A  solution  of  the  alkaloid  in  diluted  sulphuric  acid,  should  not 
exhibit  more  than  a  faint  blue  fluorescence  (abs.  of  more  than  traces  of  quinine 
or  quinidine).  On  precipitating  the  alkaloid  from  this  solution  by  water  of  ammo- 
nia, it  is  very  sparingly  dissolved  by  the  latter  (difference  from  and  abs.  of  quinine), 
and  requires  at  least  300  parts  of  ether  for  solution  (difference  from  quinine,  quini- 
dine, and  cinchonidine).  The  salt  should  not  be  colored,  or  but  very  slightly  col- 
ored, by  the  addition  of  sulphuric  acid  (abs.  of  foreign  organic  matter)."  U.  S. 
Waddington  found  it  to  sublime  readily,  without  change,  in  perfectly  characteristic 
crystals.  (^P.  J.  Tr.,  March,  1868,  p.  414.)*  Its  alkaline  character  is  very  decided, 
as  it  neutralizes  the  strongest  acids.  Of  the  salts  of  cinchonine,  the  sulphate,  ni- 
trate, hydrochlorate,  phosphate,  and  acetate  are  soluble  in  water.  The  neutral  tar- 
trate, oxalate,  and  gallate  are  insoluble  in  cold  water,  but  soluble  in  hot  water, 
alcohol,  or  an  excess  of  acid.  Winkler  has  shown  that  cinchonine  is  rendered  un- 
crystallizable  or  amorphous  by  sulphuric  acid  in  excess,  aided  by  heat;  a  fact  of 
importance  in  the  preparation  of  the  sulphate  of  this  alkaloid.  (^Cheni.  Gaz.,  March 
15,  1848.)  Cinchonine  is  but  little  more  soluble  in  carbonic  acid  water  than  in 
pure  water,  and  does  not,  like  quinine,  yield  crystals  of  the  carbonate  on  exposure 
of  its  carbonic  acid  solution.  (Comptes- Rendus,  Nov.  7,  1853,  p.  727.)  It  differs 
from  quinine  by  its  rotating  the  plane  of  polarization  to  the  right,  by  the  want  of 
fluorescence  in  its  solutions,  and  by  its  failing  to  give  the  tliallcioquin  test. 

Exposed  to  the  air,  cinchonine  does  not  suffer  decomposition,  but  very  slowly 
absorbs  carbonic  acid  gas,  and  acquires  the  property  of  effervescing  slightly  with 
acids.  It  is  precipitated  sulphur  yellow  by  the  terchloride  of  gold.  Chlorine  water 
dissolves  it  or  any  of  its  salts  without  change ;  but  if  ammonia  be  now  added,  a 
wliite  precipitate  is  produced.  It  is  thus  distinguishable  from  quinine.  (See  Qui- 
nine.) Dr.  J.  W.  Bill,  U.S.A.,  proposes  ferrocyanide  of  potassium  as  a  very  deli- 
cate test  of  cinchonine.  If  added  to  the  solution  of  a  salt  of  this  alkaloid,  it  pro- 
duces a  yellowish  white  curdy  precipitate,  which  is  dissolved  upon  the  application 
of  a  gentle  heat,  but  is  again  deposited,  when  the  liquid  cools,  as  an  abundant  crop 
of  golden  yellow  crystals.  No  other  alkaloid  exhibits  the  same  reaction.  A  cloudy 
precipitate  is  produced  by  the  same  reagent  with  a  salt  of  quinine  ;  but  this  docs 
not  happen  when  the  ferrocyanide  is  in  excess ;  and,  if  the  precipitate  be  dissolved 
by  heat,  no  subsidence  takes  place  on  cooling.  Hence,  in  the  application  of  this 
test  to  cinchonine,  a  slight  excess  of  the  ferrocyanide  should  be  added.  (^Am.  Journ. 
of  Science  and  Arts,  July,  1858,  p.  108.) 

By  the  action  of  permanganate  of  potassium  cinchonine  is  decomposed,  with  the 
effect  of  producing,  besides  other  products,  a  distinct  neutral  principle,  named  cin- 
chotenine,  Cj^H^^N^Og  ~\-  3H2O,  a  crystallizable  acid,  the  carbocinchonic,  C^^Hj^NjO^, 
and  an  alkaloid,  which  the  authors  name  hi/drocinchonine,  C^jH^gNjO,  as  it  differs 
from  cinchonine  (cinchonia)  only  in  having  two  additional  atoms  of  hydrogen.  For 
a  special  account  of  these  principles  the  reader  can  consult  P.  J.  Tr.,  1869,  p. 
291 ;  from  a  paper  by  Messrs.  Caventou  and  Willm,  presented  to  the  Chemical 
Society  of  Paris. 

Medical  Properties.  The  physiological  action  of  cinchonine  is  similar  to  but 
less  powerful  than  that  of  quinine.  Thus,  Conzen  (quoted  by  Husemann)  has  found 
that  its  action  on  infusoria  and  on  fermentation  is  similar  to  but  weaker  than  that 
of  its  sister  alkaloid,  and  that  on  the  movements  of  the  Avhite  blood-corpuscles  its 
influence  seems  transient.  Upon  dogs,  according  to  Bernatzik's  experiments,  the 
lethal  dose  of  cinchonine  is  to  t;hat  of  quinine  as  5  is  to  4.  As  an  antiperiodic  or 
tonic,  cinchonine  exerts  an  influence  similar  to  that  of  quinine,  but  is  probably 
about  one-third  weaker  than  that  alkaloid,  and  must  be  used  in  correspondingly 
larger  dose. 

*  It  is  asserted  that  the  hydrochlorates  of  quinine,  cinchonine,  and  quinidine,  heated  on  a  slip  of 
platinum,  short  of  combustion,  emit  a  purple  vapor  like  iodine.  Neither  the  alkaloids  nor  their 
sulphates  have  this  property ;  but  the  addition  of  one-tenth  of  hydrochlorate  will  cause  the  evolU', 
tion  of  the  colored  vapor.  {Journ.  de  Pharm.  et  de  Chim.,  4o  s6r.,  iii.  397.) 
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CINCHOXIX^   SULPHAS.   U.S.    Sulphate  of  Cinchanine. 

iCiX-CHO-Xi'NiE  SUL'PHiS.) 

(C -0  H-i  Xs  O )2  Ho  SO*.  2H2  O ;  750.  (C»  Hi,  N  O),.  HO,  SOs.  2H0 ;  375. 

Cinchoniae  Sulphas,  Pharm.  1870;  Cincfaoninom  Snlfuricum,  P.G.;  Sulfate  de  Cinchonin^  Fr.; 
Schwefelsaures  Cinchonin,  G. 

The  process  officinal  in  U.  S.  P.  1870  is  as  follows.  "  Take  of  the  mother- 
water,  remaining  after  the  crystallization  of  Sulphate  of  Quinine,  in  the  process  for 
preparing  that  salt,  a  convenient  quantity  ;  Solution  of  Soda,  Alcohol,  Diluted  Sul- 
phuric Acid,  Animal  Charcoal,  in  fine  powder,  each,  a  sufficient  quantity.  To  the 
mother-water  add  gradually,  with  constant  stirring,  Solution  of  Soda,  until  the 
liquid  becomes  alkaline.  Collect  on  a  filter  the  precipitate  formed,  wash  it  with 
water,  and  dry  it.  Then  wash  it  with  successive  small  portions  of  alcohol,  to  re- 
move other  alkaloids  which  may  be  present.  Mix  the  residue  with  eight  times  its 
weight  of  water,  and,  having  heated  the  mixture,  add  gradually  Diluted  Sulphuric 
Acid  until  it  is  saturated  and  becomes  clear.  Then  boil  the  liquid  with  Animal 
Charcoal,  filter  it  while  hot,  and  set  it  aside  to  crystallize.  Lastly,  drain  the  crys- 
tals, and  dry  them  on  bibulous  paper.  By  evaporating  the  mother-liquid,  mure 
crystals  may  be  obtained."    U.  S. 

In  consequence  of  its  greater  solubility.  Sulphate  of  Cinchonine  remains  behind 
in  the  mother-waters,  when  sulphate  of  quinine  crystallizes,  in  the  process  for  pre- 
paring the  latter  salt.  To  separate  it  from  other  substances  contained  in  the  mother- 
waters,  it  is  decomposed  by  solution  of  soda,  which  is  preferable  to  potassa,  as  it 
forms  a  very  soluble  salt,  with  sulphuric  acid,  whereas  the  sulphate  of  potassium, 
being  of  difficult  solubility,  might  fall  with  the  precipitated  cinchonine.  The 
precipitate  may  be  safely  washed  with  small  portions  of  alcohol,  as  the  alkaloid  is 
almost  insoluble  in  that  liquid  when  cold.  It  is  next  reconverted  into  the  sulphate ; 
and  the  solution,  having  been  boiled  with  iivpurijied  animal  charcoal  to  decolorize 
it,  and  at  the  same  time  neutralize  any  possible.excess  of  sulphuric  acid  which  might 
interfere  with  the  crystallization  of  the  salt,  is  filtered  while  hot,  and  then  allowed 
to  stand.  It  is  peculiarly  important  that  there  should  be  no  excess  of  sulphuric 
acid  while  the  solution  is  exposed  to  heat,  as,  under  this  influence,  the  alkaloid  is 
much  disposed  to  become  uncrystallizable.  Hence  the  advantage  of  using  unpurified 
animal  charcoal  or  bone-black,  as  the  carbonate  of  calcium  contained  in  it  neutralizes 
any  excess  of  the  acid.  The  sulphate  of  cinchonine,  held  in  solution  by  the  liquid 
while  hot,  is  deposited  by  it  upon  cooling  in  crystals. 

It  may  be  prepared  also  by  first  obtaining  cinchonine  from  one  of  the  pale  barks  ; 
treating  this  with  water  acidulated  with  sulphuric  acid,  added  gradually  till  the  alka- 
loid is  dissolved ;  then  boiling  with  purified  animal  charcoal,  filtering  the  solution 
while  hot,  and  setting  it  aside  to  crystallize. 

There  are  two  sulphates  of  cinchonine,  the  neutral  and  the  acid-sulphate.  The 
officinal  salt  is  the  neutral  sulphate.  It  is  in  "  hard,  white,  shining  prisms  of  the 
clino-rhombic  system,  permanent  in  the  air,  odorless,  having  a  very  bitter  taste  and 
a  neutral  or  faintly  alkaline  reaction.  Soluble  in  about  70  parts  of  water  and  in  6 
parts  of  alcohol  at  15°  C.  (59°  F.),  in  1-4  parts  of  boiling  water,  1-5  parts  of  boil- 
ing alcohol,  60  parts  of  chloroform,  and  easily  so  in  diluted  acids ;  insoluble  in  ether 
or  benzol.  At  100°  C.  (212°  F.)  the  salt  loses  its  water  of  crystallization,  and  at 
about  240°  C.  (-46-4°  F.)  it  melts  with  partial  sublimation.  On  ignition,  the  salt 
is  dissipated  without  leaving  a  residue.  The  aqueous  solution  of  the  salt  yields  a 
curdy  precipitate  with  test-solution  of  iodide  of  mercury  and  potassium.  With 
wat«r  of  ammonia  it  yields  a  white  precipitate  (Cinchonine)  which  is  very  sparingly 
soluble  in  an  excess  of  ammonia  (difference  from  quinine),  and  not  soluble  in  less 
than  300  parts  of  ether  (difference  from  quinine,  quinidine,  and  cinch onidine).* 

*  A  test,  distinguishing  between  the  sulphates  of  quinine  and  of  cinchonine,  has  been  announced 
by  M.  Palm,  of  Russia,  in  the  polysulphide  of  potassium  prepared  by  boiling  solution  of  potassa  with 
an  excess  of  sulphur.  When  a  solution  of  this  sulphide  is  added  to  a  boiling  solution  of  sulphate 
of  quinine,  the  latter,  however  small  the  quantity  present,  is  thrown  down  as  a  red  terebinthinate 
mass,  which  hardens  on  cooling,  and  then  assumes  the  appearance  of  a  resin;  while  with  sulphate 
of  cinchonine  a  white  powder  is  precipitated  containing  sulphur.  {Journ.  de  Pharm.,  Mai,  1S64.J 
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With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid.  A  moderately  dilute  solution  of  the  salt,  acidulated  with  sul- 
phuric acid,  should  not  show  more  than  a  faint  blue  fluorescence  (abs.  of  more  than 
traces  of  sulphate  of  quinine  or  of  quinidine).  If  1  Gm.  be  dried  at  100°  C. 
(212°  F.),  until  it  ceases  to  lose  weight,  the  residue,  cooled  in  a  desiccator,  should 
weigh  not  less  than  0952  Gm.  If  the  salt,  dried  at  a  gentle  heat,  be  macerated, 
for  half  an  hour,  with  frequent  agitation,  with  70  times  its  weight  of  chloroform  at 
15°  C.  (59°  F.),  it  should  wholly,  or  almost  wholly,  dissolve  (any  more  than  traces 
of  sulphate  of  quinine  or  sulphate  of  cinchonidine  remaining  undissolved).  It 
should  not  be  colored  by  contact  with  sulphurric  acid  (abs.  of  foreign  organic  mat- 
ters)." W  S.  The  acid  sulphate,  or  htsidphate,  C^li^^}i.fiU^SO^,S[lfi,  is  prepared 
by  adding  sulphuric  acid  to  the  neutral  sulphate.  According  to  Baup,  100  parts 
are  soluble  in  45  parts  of  water  and  in  100  parts  of  absolute  alcohol ;  it  is  insoluble 
in  ether.     It  crystallizes  in  rhombic  octahedrons. 

Medical  Properties  and  Uses.  It  is  now  determined  that  sulphate  of  cincho- 
nine  has  the  same  remedial  properties  as  sulphate  of  quinine,  but  must  be  given  in 
somewhat  larger  dose.  As  a  tonic  it  may  be  given  in  the  dose  of  a  grain  or  two 
(0"0G5-013  Gm.)  three  or  four  times  a  day  ;  as  an  antiperiodic,  15  grains  to  40 
grains  (1-0-2-6  Gm.)  may  be  given  between  the  paroxysms.  It  may  be  taken  in 
pill  or  solution  made  by  the  addition  of  dilute  sulphuric  acid,  in  the  proportion 
of  a  minim  or  two  drops  for  each  grain  of  the  salt. 

CINNAMOMUM.   U.S.     Cinnamon. 

(CIN-NA-MO'MUM.) 

"  The  inner  bark  of  the  shoots  of  Cinnamomum  Zeylanicum,  Breyne  (Ceylon  Cin- 
namon) ;  or  the  bark  of  the  shoots  of  one  or  more  undetermined  species  of  Cinnamo- 
mum grown  in  China  (Chinese  Cinnamon),  (^Ifat.  Ord.  Lauraceae.)"  U.  S.  "  The 
inner  bark  of  shoots  from  the  truncated  stocks  of  Cinnamomum  Zeylanicum."  Br. 

Cinnamomi  Cortex,  Br.;  Cinnamon  BaVk ;  Cortex  Cinnainonii  Zeylonici,  P.G.;  Cinnamomum 
Acutuni,  s.  Verum  ;  Cnnnelle  de  Ceylon,  Cannelle. /V.;  Drauner  Canel,  Zeylonzimmt,  Zimmt,  G.; 
Canella,  It.;  Canela,  ^p.;  Kurundu,  Cinr/alese  ;   Kama  puttay,  Tamil. 

Cassia, — Cortex  Cinnamomi  Cassise,  P.G.;  Cinnamomum  Chinense,  Cassia  Cinnamomea;  Cassia 
Lignea;  Cas-ia  Bark ;  Casse,  Cannelle  de  Chine,  Fr, ;  Cassienzimmt,  Zimmtkassie,  Chinesischer 
((Jemeiner)  Zimmt,  G.;   Canellina,  //.,•  Casia,  Sp. 

The  U.  S.  Pharmacopoeia  embraces,  under  the  title  of  Cinnamon,  not  only  the  bark 
of  that  name  obtained  from  the  island  of  Ceylon,  which  is  the  only  variety  recog- 
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highly  magnified) 


Cassia  Bark,  longitudinal  section. 


nized  in  the  British  Pharmacopoeia,  but  also  the  commercial  cassia,  which  is  im- 
ported from  China ;  and,  as  the  two  products,  though  very  different  in  price,  and 
somewhat  in  flavor,  possess  identical  medical  properties  and  are  used  for  the  same 
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purposes,  there  seems  to  be  no  necessity  for  giving  them  distinct  officinal  designa- 
tions. Indeed,  the  barks  of  all  the  species  of  the  genus  Cinnamomum,  possessing 
analogous  properties,  are  as  much  entitled  to 
the  common  name  of  cinnamon,  as  the  barks 
of  the  Cinchonas  are  to  the  name  of  cinchona, 
and  the  juice  of  different  species  of  Aloe  to 
that  of  aloes.  Both  cmnamomum  and  cassia 
were  terms  employed  by  the  ancients,  but  0:. 
whether  exactly  as  now  understood  it  is  im- v-- 
possible  to  determine.  The  term  cassia,  or  vV 
cassia  lignea,  has  been  generally  used  in 
modern  times  to  designate  the  coarser  barks 
analogous  to  cinnamon.  It  was  probably  first  ^- 
applied  to  the  barks  from  Malabar,  and  after-  I-  - 
wards  extended  to  those  of  China  and  other  ^- 
parts  of  Eastern  Asia.  It  has  been  customary  "i^- 
to  ascribe  cassia  lignea  to  the  L<:iurus  Cassia  jC- 
of  Linnaeus;  but  the  specific  character  given  ^.  ^^^      ^  _^_ 

by  that  botanist  was  so  indefinite,  and  based  '  "  "  cassia  Bark,  trangrers^  ^Tion. 
on  such  imperfect  information,  that  the  species 
has  been  almost  unanimously  abandoned  by  botanists.  The  barks  sold  as  cinnamon 
and  cassia  in  different  parts  of  the  world  are  derived  from  various  species  of 
Cinnamomum.  We  shall  describe  only  the  two  species  recognized  in  the  U.  S. 
Pharmacopoeia. 

Gen.  Ch.  Flowers  hermaphrodite  or  polygamous.  Perianth  six-cleft,  the  upper 
half  of  each  segment  deciduous.  Stamens  nine,  with  four-celled  anthers,  six  (opposite 
the  perianth-segments)  opening  inwards  without  glands,  three  (opposite  three  of  the 
above)  opening  outwards  and  bearing  a  gland  on  each  side  at  the  base.  Staminodia 
three  (opposite  the  three  other  outer  stamens),  with  capitate  or  cordate  abortive  an- 
thers. Berry  resting  on  the  enlarged  six-lobed  base  of  the  perianth,"  (Bentham,  i7ora 
Honghongensis.^  As  thus  defined,  the  genus  Cinnamomum  does  not  include  the 
genus  Camphora ;  for  the  modification  of  character  necessary  to  do  this,  see  Caniphora. 

1.  Cinna7nomnin  Zcylanicum.  Nees,  Laurinese,  52;  Lindley,  Ilor.  Med.  329; 
Hayne,  Darstel.  und  Beschreib.,  etc.  xii.  263. — Laurus  Cinnamomum.  Linn.  This 
is  a  tree  about  20  or  30  feet  high,  with  a  trunk  from  12  to  18  inches  in  diameter,  and 
covered  with  a  thick,  scabrous  bark.  The  branches  are  numerous,  strong,  horizontal, 
and  declining ;  and  the  young  shoots  are  beautifully  speckled  with  dark  green  and  light 
orange  colors.  The  leaves  are  opposite  for  the  most  part,  coriaceous,  entire,  ovate,  or 
ovate-oblong,  obtusely  pointed,  and  three-nerved,  with  the  lateral  nerves  vanishing  as 
they  approach  the  point.  There  are  also  two  less  obvious  nerves,  one  on  each  side 
arising  from  the  base,  proceeding  towards  the  border  of  the  leaf,  and  then  quickly 
vanishing.  The  footstalks  are  short  and  slightly  channelled,  and,  together  with  the 
extreme  twigs,  are  smooth  and  without  the  least  appearance  of  down.  In  one  variety, 
the  leaves  are  very  broad  and  somewhat  cordate.  \\  hen  mature,  they  are  of  a  shin- 
ing green  upon  their  upper  surface,  and  lighter  colored  beneath.  The  flowers  are 
small,  white,  and  arranged  in  axillary  and  terminal  panicles.  The  fruit  is  an  oval 
berry,  which  adheres  like  the  acorn  to  the  receptacle,  is  larger  than  the  black  currant, 
and  when  ripe  has  a  bluish  brown  surface,  diversified  with  numerous  white  spots. 

The  tree  emits  no  smell  perceptible  at  any  distance.  The  bark  of  the  root  has 
the  odor  of  cinnamon  with  the  pungency  of  camphor,  and  yields  this  principle  upon 
distillation.  The  leaves  have  a  .*picy  odor  when  rubbed,  and  a  hot  taste.  A  vola- 
tile oil  distilled  from  them  has  been  introduced  into  commerce.*     The  petiole  has 

*  The  cinnamon  let/ oil,  as  imported  into  Great  Britain,  is  of  two  kinds,  one  containing  a  con- 
siderable quantity  of  a  fatty  fised  oil,  perhaps  cinnamon-suet  from  the  frnit.  the  other  a  pure  rola- 
tile  oil.  The  oil  is  said  to  be  obtained  by  distilling  the  leaves  after  maceration  in  sea-water.  It 
resembles  the  oil  of  cloves  and  pimento  in  sensible  properties,  having  a  brownish  color,  a  ]>ene- 
trating,  fragrant  odor,  and  a  very  pungent  taste.  According  to  Stenhouse,  it  is  of  the  sp.  gr.  l-05:<, 
has  an  acid  reaction,  and  consists  of  eugenic  acid,  a  neutral  substance  with  the  formula  CioHi£,  and 
a  minute  proportion  of  benzoic  acid.  (A  J.  Tr.,  sir.  319.) 
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the  flavor  of  cinnamon.  It  is  a  singular  fact  that  the  odor  of  the  flowers  is  to  people 
in  general  disagreeable,  being  compared  by  some  to  the  scent  exhaled  from  newly- 
sawn  bones.  The  fruit  has  a  terebinthinate  odor  when  opened,  and  a  taste  in  some 
degree  like  that  of  Juniper  berries.  A  fatty  substance,  called  cinnamon-suet,  is  ob- 
tained from  it  when  ripe,  by  bruising  and  then  boiling  it  in  water,  and  removing  the 
oleaginous  matter  which  rises  to  the  surface,  and  concretes  upon  cooling.  It  is  the 
prepared  bark  that  constitutes  the  genuine  cinnamon. 

This  species  is  a  native  of  Ceylon,  where  it  has  long  been  cultivated.  It  is  said 
also  to  be  a  native  of  the  Malabar  Coast,  and  has  at  various  periods  been  introduced 
into  Java,  the  Isle  of  France,  Bourbon,  the  Cape  Verds,  Brazil,  Cayenne,  several 
of  the  West  India  islands,  and  Egypt,  and  in  some  of  these  places  is  at  this  time 
highly  productive,  especially  in  Cayenne,  where  the  plant  was  flourishing  so  early 
as  1755.  It  is  exceedingly  influenced,  as  regards  the  aromatic  character  of  its  bark, 
by  the  circumstances  of  soil,  climate,  and  mode  of  culture.  Thus,  we  are  told  by 
Marshall  that  in  Ceylon,  beyond  the  limits  of  Negombo  and  Matura,  in  the  western 
and  southern  parts  of  the  island,  the  bark  is  never  of  good  quality,  being  greatly 
deficient  in  the  aromatic  flavor  of  the  cinnamon ;  and  that  even  within  these  limits 
it  is  of  unequal  value,  from  the  various  influence  of  exposure,  soil,  shade,  and  other 
circumstances. 

2.  G.  aromaticum.  Nees,  Laiirinese,  52;  Lindley,  Flor.  Med.  330. —  C.  Cassia. 
Blume,  Ed.  Ph..;  Hayne,  Darstel.  tmd  Beschreib.,  etc.  xii.  23. — Lauriis  Cassia. 
Aiton,  Ilort.  Kew.  ii.  427. — Not  Laurus  Cassia  of  Linn.  This  is  of  about  the 
same  magnitude  as  the  former  species,  and,  like  it,  has  nearly  opposite,  shortly  petio- 
late,  coriaceous,  entire  leaves,  of  a  shining  green  upon  the  upper  surface,  lighter 
colored  beneath,  and  furnished  with  three  nerves,  of  which  the  two  latter  vanish 
towards  the  point.  The  leaves,  however,  difier  in  being  oblong-lanceolate  and  pointed, 
and  in  exhibiting,  under  the  microscope,  a  very  fine  down  upon  the  under  surface. 
The  footstalks  and  extreme  twigs  are  also  downy.  The  flowers  are  in  narrow,  silky 
panicles.  The  plant  grows  in  China,  Sumatra,  and  other  parts  of  Eastern  Asia,  and 
is  said  to  be  cultivated  in  Java.  It  is  believed  to  be  the  species  which  furnishes, 
wholly  or  in  part,  the  Chinese  cinnamon  or  cassia  brought  from  Canton,  and  is  sup- 
posed to  be  the  source  of  the  cassia  buds. 

Besides  the  two  species  above  described,  others  have  been  thought  to  contribute 
to  the  cinnamon  and  cassia  of  commerce.  In  1839  {Madras  Journ.  Lit.  &  Sci., 
No.  22),  Dr.  Wight  stated  that  in  his  belief  cinnamon  was  deriv^ed  from  12  to  18 
specially  distinct  trees.  C.  inners,  Reinw.,  is  distinguished  from  C  Zeylanicum  by 
the  nervation  of  its  leaves,  which  are  also  paler  and  thinner  than  those  of  the  officinal 
plant,  of  which,  however,  it  is  probably  only  a  variety.  It  yields  the  so-called  icild 
cinnamon  of  Japan,  C.  Loureirii  of  Nees,  growing  in  the  mountains  of  Cochin- 
China,  near  Laos,  and  in  Japan,  aff'ords,  according  to  Loureiro,  a  cinnamon  of  which 
the  finest  kind  is  superior  to  that  of  Ceylon.  C.  nitidum,  growing  in  Ceylon,  Java, 
and  on  the  continent  of  India,  is  said  to  have  been  the  chief  source  or  the  drug  known 
formerly  by  the  name  of  Folia  Malabathri,  and  consisting  of  the  leaves  of  different 
species  of  Cinnamomum  mixed  together.  C.  Cidilawan  of  the  Moluccas  yields 
the  aromatic  bark  called  culilawan,  noticed  in  Part  II.  of  this  work ;  and  similar 
barks  are  obtained  from  another  species  of  the  same  region,  named  C.  rubruni,  and 
from  C.  Sintoc  of  Java.  Massoy-bark,  from  which  an  aromatic  volatile  oil  is  ob- 
tained called  oil  of  massoi/,  is  the  product  of  C.  Kiamis.  (Gmelin,  Handbook,  xiv. 
380.)  In  the  mountains  of  Eastern  Bengal,  at  a  height  of  1000  to  4000  feet,  flourish 
C.  obtusi/olium,  Nees,  C.  pawcijlorum,  Nees,  and  C.  Tamala,  W.,  and  these  aff"ord 
quantities  of  a  bark  which  is  brought  to  Calcutta  for  shipment  under  the  name  of 
cassia  lignea,  or  cassia.. 

Culture,  Collection,  Commerce,  etc.  Our  remarks  under  this  head  will  first 
be  directed  to  the  cinnamon  of  Ceylon,  in  relation  to  which  we  have  more  precise 
information  than  concerning  that  obtained  from  other  sources.  The  bark  was 
originally  collected  exclusively  from  the  tree  in  a  wild  state ;  but  the  Dutch  intro- 
duced the  practice  of  cultivating  it,  which  has  been  continued  since  the  British  came 
into  possession  of  the  island.     The  principal  cinnamon  gardens  are  in  the  vicinity 
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of  Columbo.     The  seeds  are  planted  in  a  prepared  soil  at  certain  distances ;  and,  as 
four  or  five  are  placed  in  a  spot,  the  plants  usually  grow  in  clusters  like  the  hazel- 
bush.     In  favorable  situations  they  attain  the  height  of  five  or  six  feet  in  six  or 
seven  years ;  and  a  healthy  bush  will  then  afibrd  two  or  three  shoots  fit  for  peeling, 
and  every  second  year .  afterwards  from  four  to  seven  shoots  in  a  good  soil.     The 
cinnamon  harvest  commences  in  May,  and  continues  till  late  in  October.     The  first 
object  is  to  select  shoots  proper  for  decortication,  and  those  are  seldom  cut  which 
are  less  than  half  an  inch  or  more  than  two  or  three  inches  in  diameter.     The  bark 
is  divided  by  longitudinal  incisions,  of  which  two  are  made  in  the  smaller  shoots, 
several  in  the  larger,  and  is  then  removed  in  strips  by  means  of  a  suitable  instrument. 
The  pieces  are  next  collected  in  bundles,  and  allowed  to  remain  in  this  state  for  a 
short  time,  so  as  to  undergo  a  degree  of  fermentation,  which  facilitates  the  separation 
of  the  epidermis.     This,  with  the  green  matter  beneath  it,  is  removed  by  placing 
the  strip  of  bark  upon  a  convex  piece  of  wood,  and  scraping  its  external  surface 
with  a  curved  knife.     The  bark  now  dries  and  contracts,  assuming  the  appearance 
of  a  quill.     The  peeler  introduces  the  smaller  tubes  into  the  larger,  and  connects 
them  also  endwise,  thus  forming  a  congeries  of  quills  which  is  about  forty  inches 
long.     When  sufiiciently  dry,  these  cylinders  are  collected  into  bundles  weighing 
about  thirty  pounds,  and  bound  together  by  pieces  of  split  bamboo.     The  commerce 
in  Ceylon  cinnamon  was  formerly  monopolized  by  the  East  India  Company ;  but  the 
cultivation  is  now  unrestricted,  and  the  bark  may  be  freely  exported  upon  the  pay- 
ment of  a  fixed  duty.     It  is  assorted  in  the  island  into  three  qualities,  distinguished 
by  the  designations  of  Jirst,  second,  and  third.     The  inferior  kinds,  which  are  of 
insufficient  value  to  pay  the  duty,  are  used  for  the  preparation  of  oil  of  cinnamon. 
Immense  quantities  of  cinnamon  are  exported  from  China,  the  fiuest  of  which  is 
little  inferior  to  that  of  Ceylon,  though  the  mass  of  it  is  much  coarser.     It  passes 
in  commerce  under  the  name  of  cassia,  and  is  said  by  Mr.  Reeves  to  be  brought  to 
Canton   from  the  province  of  Kwangse,  where  the  tree  producing  it  grows  very 
abundantly.  (  Trans.  Medico-Bot.  Soc,  1828,  p.  26.)    It  has  already  been  stated  that 
this  tree  is  supposed  fo  be  the  Cinnamomum  aromaticum  ;  but  we  have  no  positive 
proof  of  the  fact.     Travellers  inform  us  that  cinnamon  is  also  collected  in  Cochin- 
China  ;  but  that  the  best  of  it  is  monopolized  by  the  sovereign  of  the  country.     It 
is  supposed  to  be  obtained  from  the  Cinnamomum  Loureirii  of  Nees,  the  Lauras 
Cinnamomum  oi  Loureiro.     According  to  Siebold,  the  bark  of  the  large  branches 
is  of  inferior  quality  and  is  rejected  ;  that  from  the  smallest  branches  resembles  the 
Ceylon  cinnamon  in  thickness,  but  has  a  very  pungent  taste  and  smell,  and  is  little 
esteemed  ;  while  the  intermediate  branches  yield  an  excellent  bark,  about  a  line  in 
thickness,  which  is  even  more  highly  valued  than  the  cinnamon  of  Ceylon,  and  yields 
a  sweeter  and  less  pungent  oil.  {Annal.  der  Fharm.,xs..  280.)    Cinnamon  of  good 
quality  is  said  to  be  collected  in  Java  ;  and  considerable  quantities  of  inferior  quality 
have  been  thrown  into  commerce,  as  cassia  lignea,  from  the  Malabar  Coast.    Manilla 
and  the  Isle  of  France  are  also  mentioned  as  sources  whence  this  drug  is  supplied. 
Little,  however  reaches  the  United  States  from  these  places.     The  island  of  Mar- 
tinique, Cayenne,  and  several  of  the  West  India  islands,  yield  to  commerce  consider- 
able quantities  of  cinnamon  of  various  qualities.     That  of  Cayenne  is  of  two  kinds, 
one  of  which  closely  resembles,  though  it  does  not  quite  equal,  the  aromatic  of 
Ceylon,  the  other  resembles  the  Chinese.     The  former  is  supposed  to  be  derived 
from  plants  propagated  from  a  Ceylonese  stock,  the  latter  from  those  which  have 
sprung  from  a  tree  introduced  from  Sumatra. 

By  far  the  greater  proportion  of  cinnamon  brought  to  this  country  is  imported 
from  China.  It  is  entered  as  cassia  at  the  custom-house,  while  the  same  article 
brought  from  other  sources  is  almost  uniformly  entered  as  cinnamon.  Much  of  it 
is  afterwards  exported. 

From  what  source  the  ancients  derived  their  cinnamon  and  cassia  is  not  certainly 
known.  Neither  the  plants  nor  their  localities,  as  described  by  Dioscorides,  Pliny, 
and  Theophrastus,  correspond  precisely  with  our  present  knowledge ;  but  in  this 
respect  much  allowance  must  be  made  for  the  inaccurate  geography  of  the  ancients. 
It  is  not  improbable  that  the  Arabian  navigators,  at  a  very  early  period,  conveyed 
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this  spice  within  the  limits  of  Phoenician  and  Grrecian,  and  subsequently  of  Roman 
comnierce. 

Properties.  Ceylon  cinnamon  is  in  long  cylindrical  fasciculi,  composed  of  numer- 
ous quills,  the  X&r^cx  enclosing  the  smaller.  In  the  original  sticks,  which  are  some- 
what more  than  three  feet  in  length,  two  or  three  fasciculi  &re  neatly  joined  at  the 
end,  so  as  to  appear  as  if  the  whole  were  one  continuous  piece.  The  finest  is  of  a 
light  brownish  yellow  color,  almost  as  thin  as  paper,  smooth,  often  somewhat  shining, 
pliable  to  a  considerable  extent,  with  a  splintery  fracture  when  broken.  It  has  a 
pleasant  fragrant  odor,  and  a  warm,  aromatic,  pungent,  sweetish,  slightly  astrin- 
gent, and  highly  agreeable  taste.  When  distilled  it  aifords  but  a  small  quantity  of 
essential  oil,  which,  however,  has  an  exceedingly  grateful  flavor.  It  is  brought  to 
this  country  from  England  ;  but  it  is  costly.  The  inferior  sorts  are  browner,  tliicker, 
less  splintery,  and  of  a  less  agreeable  flavor,  and  are  little  if  at  all  superior  to  the 
best  Chinese.  The  finer  variety  of  Cayenne  cinnamon  approaches  in  character 
that  above  described,  but  is  paler  and  in  thicker  pieces,  being  usually  collected  from 
older  branches.  That  which  is  gathered  very  young  is  scarcely  distinguishable 
from  the  cinnamon  of  Ceylon.  "  Ceylon  Cinnamon  is  in  long,  closely-rolled  quills, 
composed  of  eight  or  more  layers  of  bark  of  the  thickness  of  paper ;  pale  yellowish- 
brown  ;  outer  surface  smooth,  marked  with  wavy  lines  ;  inner  surface  scarcely  striate  ; 
fracture  splintery  ;  odor  fragrant ;  taste  sweet  and  warmly  aromatic."    U.S.* 

Chinese  cinnamon.,  or  Cassia,  is  in  tubes  from  one-eighth  of  an  inch  to  an  inch 
in  diameter,  usually  single,  sometimes  double,  but  very  rarely  more  than  double.  In 
some  instances  the  bark  is  rolled  very  much  upon  itself,  in  others  is  not  even  com- 
pletely quilled,  forming  segments  more  or  less  extensive  of  a  hollow  cylinder.  It  is 
of  a  redder  or  darker  color  than  the  finest  Ceylon  cinnamon,  thicker,  rougher, 
denser,  and  breaks  with  a  shorter  fracture.  It  has  a  stronger,  more  pungent  and 
astringent,  but  less  sweet  and  grateful  taste,  and,  though  of  a  similar  odor,  is  less 
agreeably  fragrant.  It  is  the  kind  almost  universally  kept  in  our  shops.  Of  a  similar 
character  is  the  cinnamon  imported  directly  from  various  parts  of  the  East  Indies. 
But  under  the  name  of  cassia  have  also  been  brought  to  us'very  inferior  kinds  of 
cinnamon,  collected  from  the  trunks  or  large  branches  of  the  trees,  or  injured  by 
want  of  care  in  keeping,  or  perhaps  derived  from  inferior  species.  It  is  said  that 
cinnamon  from  which  the  oil  has  been  distilled  is  sometimes  fraudulently  mixed  with 
the  genuine.  These  inferior  kinds  are  detected,  independently  of  their  greater  thick- 
ness and  coarseness  of  fracture,  by  their  deficiency  in  the  peculiar  sensible  proper- 
ties of  the  spice.  "  Chinese  Cinnamon  (Cassia  Bark)  is  in  quills  about  one  twenty- 
fifth  of  an  inch  (1  mm.)  or  more  in  thickness;  nearly  deprived  of  the  corky  layer; 
brown,  outer  surface  somewhat  rough ;  fracture  nearly  smooth  ;  odor  and  taste  anal- 
ogous to  that  \_sic]  of  Ceylon  Cinnamon,  but  less  delicate."  U.  S. 

The  Pliarmacographia  gives  the  following  tests  for  distinguishing  powdered 
cassia  from  powdered  cinnamon,  and  for  recognizing  the  inferior  varieties  of  cassia. 
Make  a  decoction  of  powdered  cinnamon  of  known  genuineness,  and  one  of  similar 
strength  of  the  suspected  powder;  when  cool  and  strained,  testa  fluidounce  of  each 
with  one  or  two  drops  of  tincture  of  iodine.  A  decoction  of  cinnamon  is  but  little 
aiFected,  but  in  that  of  cassia  a  deep  blue-black  tint  is  immediately  produced.  The 
cheap  kinds  of  cassia  known  as  cassia  vera  may  be  distinguished  from  the  more  valu- 
able Chinese  cassia  as  well  as  from  cinnamon  by  their  richness  in  mucilage ;  this  can 
be  extracted  by  cold  water  as  a  thick  glairy  liquid,  giving  dense  ropy  precipitates 
with  corrosive  sublimate  or  neutral  acetate  of  lead,  but  not  with  alcohol. 

Microscopic  Structure.  Ceylon  cinnamon  usually  consists  simply  of  liber,  the 
outer  coatings  having  been  stripped  ofi"  during  its  preparation  for  market.  Three 
layers  are  distinguishable  in  the  liber.  "  1.  The  external  surfiftje,  which  is  composed  of 
one  to  three  rows  of  large  thick-walled  cells  (Fig.  1),  forming  a  coherent  ring ;  it  is 
only  interrupted  by  bundles  of  liber  fibres,  which  are  obvious  even  to  the  unaided  eye. 
2.  The  middle  layer  is  built  up  of  about  10  rows  of  parenchymatous  thiu-walled 
cells,  interrupted  by  much  larger  cells  containing  deposits  of  mucilage,  while  other 
cells  not  larger  than  those  of  the  pareuchyme  itself  are  loaded  with  essential  od. 
*  For  an  account  of  the  cultivation  of  C.  Zeijlnnlciim,  see  P.  J.  Tv.,  xi.  261. 
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3.  The  innermost  layer  exhibits  the  same  thin-walled  but  smaller  cells,  yet  inter- 
sected by  narrow  somewhat  darker  medullary  rays,  and  likewise  interrupted  by  cells 
containing  either  mucilage  or  essential  oil,  instead  of  bundles  of  liber  fibres.  Fibres 
mostly  isolated  are  scattered  through  the  two  inner  layers,  the  parenchyme  of  which 
abounds  in  small  starch  granules  accompanied  by  tannic  matter.  On  a  longitudinal 
section  the  length  of  the  liber  fibres  becomes  more  evident,  as  well  as  oil-ducts  and 
gum-ducts."  {Pharmacographia.) 

The  coarser  cassia  bark,  or  cassia  lignea,  usually  has  some  of  the  external  or 
corky  layer  adherent  to  it,  and  always  the  parenchymatous  mesophlaeum  or  middle 
bark,  but  the  liber  constitutes  the  chief  mass.  Isolated  liber  fibres  and  thick- walled 
cells  (stone-cells)  are  scattered  even  through  the  outer  layers  of  a  transverse  section. 
In  the  middle  zone  they  are  numerous,  but  do  not  form  a  coherent  sclerenchyma- 
tous  ring  as  in  Ceylon  cinnamon.  The  innermost  part  of  the  liber  shares  the  struc- 
tural character  of  cinnamon,  with  difference  due  to  age,  as,  for  instance,  the  greater 
development  of  the  medullary  rays.  Oil-cells  and  gum-ducts  are  likewise  distrib- 
uted in  the  parenchyme  of  the  former.  The  finest  cassia  or  Chinese  cinnamon 
has  the  three  layers  described  in  Ceylon  cinnamon,  but  is  readily  distinguished  by 
the  adherent  outer  parenchymatous  and  suberous  layer. 

Chemical  Composition.  According  to  the  analysis  of  Vauquelin,  cinnamon  con- 
tains a  peculiar  volatile  oil,  tannin,  mucilage,  a  coloring  matter,  an  acid,  and  lignin. 
The  tannin  is  of  the  variety  which  yields  a  greenish  black  precipitate  with  the  salts 
of  iron.  The  oil  obtained  from  the  Cayenne  cinnamon  he  found  to  be  more  biting 
than  that  from  the  Ceylonese,  and  at  the  same  time  to  be  somewhat  peppery. 
Bucholz  found  in  100  parts  of  cassia  lignea,  OS  of  volatile  oil,  40  of  resin,  l-4"6 
of  gummy  extractive  (probably  including  tannin),  6-lr'3  of  lignin  and  bassorin,  and 
16'3  of  water  including  loss.  This  aromatic  yields  its  virtues  wholly  to  alcohol,  and 
less  readily  to  water.  At  the  temperature  of  boiling  alcohol  very  little  of  the  oil 
rises,  and  an  extract  prepared  from  the  tincture  retains,  therefore,  the  aromatic  prop- 
erties.     For  an  account  of  the  volatile  oil,  see  Oleum  Cinnamomi. 

Medical  Properties  and  Uses.  Cinnamon  is  among  the  most  grateful  and 
efficient  of  the  aromaties.  It  is  warm  and  cordial  to  the  stomach,  carminative, 
astringent,  and,  like  most  other  substances  of  this  class,  more  powerful  as  a  local 
than  as  a  general  stimulant.  It  is  seldom  prescribed  alone,  though,  when  given  ia 
powder  or  infusion,  it  will  sometimes  allay  nausea,  check  vomiting,  and  relieve  flatu- 
lence. It  is  chiefly  used  as  an  adjuvant  to  other  less  pleasant  medicines,  and  enters 
into  a  great  number  of  officinal  preparations.  It  is  often  employed  in  diarrhoea,  in 
connection  with  chalk  and  astringents,  and  has  recently  been  recommended  as  pe- 
culiarly efficacious  in  uterine  hemorrhage.  The  dose  of  the  powder  is  from  tea 
grains  to  a  scruple  (0-65-1 -3  Gm.). 

Cassia  Buds.  This  spice  consists  of  the  calyx  of  one  or  more  species  of  Cinna- 
momum, surrounding  the  young  germ,  and,  as  stated  by  Dr.  Martins,  on  the  authority 
of  the  elder  Nees,  about  one-quarter  of  the  normal  size.  It  is  produced  in  China ; 
and  Mr.  Reeves  states  that  great  quantities  of  it  are  brought  to  Canton  from  the 
province  which  affords  cassia.  The  species  which  yields  it  is  in  all  probability  the 
same  with  that  which  yields  the  bark,  though  it  has  been  ascribed  by  Nees  to  Cin- 
namomum Loureirii.  In  favor  of  the  former  opinion  is  the  statement  of  Dr.  Chris- 
tison,  that  C.  aromaticum,  cultivated  in  the  hot-houses  of  Europe,  bears  a  flower- 
bud  which  closely  resembles  the  cassia  bud  when  at  the  same  period  of  advance- 
ment. Cassia  buds  have  some  resemblance  to  cloves,  and  are  compared  to  small 
nails  with  round  heads.  The  enclosed  germen  is  sometimes  removed,  and  they  are 
then  cup  shaped  at  top.  They  have  a  brown  color,  with  the  flavor  of  cinnamorr,. 
and  yield  an  essential  oil  upon  distillation.  They  may  be  used  for  the  same  pur- 
poses as  the  bark. 

Off.  Prep.  Aqua  Cinnamomi,  Br.;  Decoctum  Haematoxyli,  Br.;  Infusum  Cate- 
chu, Br.;  Pulvis  Aromaticus,  U.  S.;  Pulvis  Catechu  Compositus.  Br.;  Pulvis  Cin- 
namomi Corap.,  Br.;  Pulvis  Cretae  Aromaticus,  Br.;  Pulvis  Kino  Comp.,  Br.; 
Syrupus  Rhei  Aromaticus,  U.S.;  Tinctura  Cardamomi  Comp.;  Tinct.  Catechu; 
Tinct.  Cinnamomi;  Tinct.  Lavandulae  Comp.,  II.  S.,  Br.;  Vinum  Opii,  IT-  S. 
30 


466  Coccus.  PART    I. 

coccus.   U.S.,  Br.     Cochineal. 

(coccus.) 
"  The  dried  female  of  Coccus  cacti.  Linne.     ( Class  Insecta ;    Order  Hemip- 
tera.)"  IT.S.     "  Tiie  dried  female  insect,  Coccus  Cacti."  Br. 

Coccionella,  P.  G.;  Cochenille,  Fr.,  G.;  Scharlachwurm,  G.;  Cocciaiglia,  Tt.;  Cochinilla,  Sp. 

The  coccus  is  a  genus  of  hemipterous  insects,  having  the  snout  or  rostrum  in  the 
breast,  the  antennae  filiform,  and  the  posterior  part  of  the  abdomen  furnished  with 
bristles.  The  male  has  two  erect  wings,  the  female  is  wingless.  The  C.  Cacti  is 
characterized  by  its  depressed,  downy,  transversely  wrinkled  body,  its  purplish  abdo- 
men, its  short  and  black  legs,  and  its  subulate  antennae,  which  are  about  one-third 
of  the  length  of  the  body.  [Rees's  C^clopsedia.)  Another  species,  C.  Iltcis,  which 
inhabits  a  species  of  oak,  is  collected  in  the  mountainous  parts  of  the  Morea,  in 
Greece,  and  used  as  a  dye-stuff  in  the  East,  under  the  name  of  kermes^  chermes,  or 
alkermes.  The  dried  insects  are  nearly  globular,  smooth,  about  the  size  of  a  pea, 
and  of  a  reddish  brown  color.  They  yield  a  carmine-colored  powder,  and  with  a 
salt  of  tin,  a  fine  scarlet-red  dye.  They  probably  contain  carrainic  acid,  though  we 
have  met  with  no  analysis  of  them.  The  Coccus  Cacti  is  found  wild  in  Mexico 
and  Central  America,  inhabiting  different  species  of  Cactus  and  allied  genera  of 
plants,  and  is  said  to  have  been  discovered  also  in  some  of  the  West  India  islands, 
and  the  southern  parts  of  the  United  States.  In  Mexico,  particularly  in  the 
provinces  of  Oaxaca  and  Guerrero,  it  is  an  important  object  of  culture.  The  In- 
dians form  plantations  of  the  nopal  (Opuutia  cochinilli/era),  upon  which  the  insect 
feeds  and  propagates.  During  the  rainy  season,  a  number  of  the  females  are  pre- 
served under  cover,  upon  the  branches  of  the  plant,  and,  after  the  cessation  of  the 
rains,  are  distributed  upon  the  plants  without.  They  perish  quickly,  after  having 
deposited  their  eggs.  These,  hatched  by  the  heat  of  the  sun,  give  origin  to  innu- 
merable minute  insects,  which  spread  themselves  over  the  plant.  The  males,  of 
which,  according  to  Mr.  Ellis,  the  proportion  is  not  greater  than  one  to  one  hundred 
or  two  hundred  females,  being  provided  with  wings  and  very  active,  approach  and 
fecundate  the  latter.  After  this  period,  the  females,  which  before  moved  about, 
attach  themselves  to  the  leaves,  and  increase  rapidly  in  size ;  so  that,  in  the  end, 
their  legs,  antennae,  and  probosces  are  scarcely  discoverable ;  and  they  appear  more 
like  excrescences  on  the  plant  than  distinct  animated  beings.  They  are  now  gathered 
for  use,  by  detaching  them  by  means  of  a  blunt  knife,  a  quill,  or  a  feather ;  a  few 
being  left  to  continue  the  race.  They  are  destroyed  either  by  dipping  them  enclosed 
in  a  bag  into  boiling  water,  or  by  the  heat  of  a  stove.  In  the  former  case  they  are 
subsequently  dried  in  the  sun.  The  males,  which  are  much  smaller  than  the  full- 
grown  females,  are  not  collected.  It  is  said  that  of  the  wild  insect  there  are  six 
generations  every  year,  furnishing  an  equal  number  of  crops ;  but  the  domestic  is 
collected  only  three  times  annually,  the  propagation  being  suspended  during  the 
rainy  season,  in  consequence  of  the  inability  of  the  insect  to  support  the  inclemency 
of  the  weather.  The  insect  has  been  taken  from  Mexico  to  the  Canary  Islands;  and 
very  large  quantities  of  cochineal  have  been  delivered  to  commerce  from  the  island 
of  Teneriffe.*  Its  culture  is  said  to  have  proved  successful  in  Java  and  Algeria, 
but  unprofitable  in  Spain. f 

Cochineal  is  defined  in  the  U.  S.  Pharmacopoeia  as  follows :  "  About  one-fifth  of 
an  inch  (5  mm.)  long ;  of  a  purplish-gray  or  purplish-black  color ;  nearly  hemi- 
spherical ;  somewhat  oblong  and  angular  in  outline ;  flat  or  concave  beneath  ;  con- 
vex above ;  transversely  wrinkled  ;  easily  pulverizable,  yielding  a  dark-red  powder. 
Odor  faint ;  taste  slightly  bitterish.  It  contains  a  red  coloring  matter  soluble  in 
water,  alcohol,  or  water  of  ammonia,  slightly  soluble  in  ether,  insoluble  in  fixed  and 

*  Various  species  of  Opuntia  are  adapted  to  the  support  of  the  cochineal  insect,  especially  those 
which  are  very  juicy,  with  few  thorns  and  a  thick  skin.  It  is  the  O.  Ficns  Tnrlica  which  is  chiefly 
cultivated  in  Teneriffe,  the  dry  but  hot  climate  of  which  is  peculiarly  adapted  to  the  growth  both  of 
the  plant  and  the  insect.  For  an  account  of  the  mode  of  rearing  the  cochineal  insect  in  the  Canary 
Islands,  see  P.  J.  Tr.,  Sept.  1871  ;  in  Central  America,  see  A.  J.  P.,  1873,  p.  30  ;  N.  R.,  1880,  p.  175. 

f  In  Asia  Minor,  in  the  vicinity  of  Oushak,  are  great  quantities  of  an  insect,  closely  resembling 
the  Coccus  Cacti,  which  feed  on  a  species  of  Cistus  ;  but  it  is  unknown  whether  any  portion  has  been 
introduced  into  general  commerce.  {A.  J.  P.,  x.\xv.  455.) 
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volatile  oils.  On  macerating  Cochineal  in  water,  the  insect  swells  up,  but  no  in- 
soluble powder  should  be  separated."  U.  S. 

As  kept  in  the  shops,  the  finer  cochineal,  ffranafina  of  Spanish  commerce,  is  in 
irrejrularlv  circular  or  oval,  somewhat  angular  grains,  about  one-eighth  of  an  inch  ia 
diameter,  convex  on  one  side,  concave  or  flat  on  the  other,  and  marked  with  several 
transverse  wrinkles.  Two  varieties  of  this  kind  of  cochineal  are  known  to  the  drug- 
gist, distinguished  by  their  external  appearance.  One  is  of  a  reddish  gray  color, 
formed  by  an  intermixture  of  the  dark  color  of  the  insect  with  the  whiteness  of  a 
powder  by  which  it  is  almost  covered,  and  with  patches  of  a  rosy  tinge  irregularly 
interspersed.  From  its  diversified  appearance,  it  is  called  by  the  Spaniards  cochiuiHa 
jitspeada.  It  is  the  variety  commonly  kept  in  our  shops.  The  other,  cochinilla 
renegrida,  or  grana  nigra,  is  dark -colored,  almost  black,  with  only  a  minute  quantity 
of  the  whitish  powder  between  the  wrinkles.  The  two  are  distinguished  in  our 
markets  by  the  names  of  silver  grains  and  black  grains.  Some  suppose  the  differ- 
ence to  arise  from  the  mode  of  preparation ;  the  gray  cochineal  c-onsisting  of  the 
insects  destroyed  by  a  dry  heat ;  the  black,  of  those  destroyed  by  hot  water,  which 
removes  the  external  whitish  powder.  According  to  Mr.  Faber,  who  derived  his 
information  from  a  merchant  residing  in  the  neighborhood  where  the  cochineal  ia 
collected,  the  silver  grains  consist  of  the  impregnated  female  just  before  she  has  laid 
her  eggs ;  the  black,  of  the  female  after  the  eggs  have  been  laid  and  hatched.  {A. 
J.  P.,  xviii.  47.)  There  is  little  or  no  difference  in  their  quality.*  Another  and 
much  inferior  variety  is  the  grana  sylveslra,  or  wild  cochineal,  consisting  partly  of 
very  small  separate  insects,  partly  of  roundish  or  oval  masses,  which  exhibit,  under 
the  microscope,  minute  and  apparently  new-born  insects,  enclased  in  a  white  or  reddish 
cotton-like  substance.     It  is  scarcely  known  in  our  drug  market. 

Cochineal  has  a  faint  heavy  odor,  and  a  bitter  slightly  acidulous  taste.  Its  powder 
is  of  a  purplish  carmine  color,  tinging  the  saliva  intensely  red.  According  to  Pelle- 
tier  and  Caventou,  it  consists  of  a  peculiar  coloring  principle,  a  peculiar  animal  matter 
constituting  the  skeleton  of  the  insect,  stearin,  olein,  an  odorous  fatty  acid,  and  various 
salts.  Ty rosin,  a  crystallizable  animal  principle,  has  been 'found  by  De  la  Kue. 
(^Gmelin,  xiii.  358.)  It  was  also  analyzed  by  John,  who  called  the  coloring  principle 
cochinilin.  It  is,  however,  universally  known  now  as  carminic  acid,  and  has  the 
composition  Cj^l^jgOj^.  Hlasiwetz  and  Grabowski  (Ann.  Chem.  und.  Ph.,  141 ,  p.  329) 
have  shown  that  it  is  a  glucoside,  and  is  decomposed  by  boiling  with  diluted  sulphuric 
acid  into  a  non-fermentable  sugar  and  carmine  red,  C,jHj,0^.  Carminic  acid  Ls  of  a 
brilliant  purple-red  color,  unalterable  in  dry  air,  is  decomposed  at  temperatures  over 
136°  C.  (276-8°  F.),  Ls  very  soluble  in  water,  soluble  in  cold,  and  more  so  in  boiling 
alcohol,  insoluble  in  ether,  and  without  nitrogen.  It  is  obtained  by  macerating 
cochineal  in  ether,  and  treating  the  residue  with  successive  portions  of  boiling  alco- 
hol, which  on  cooling  deposits  a  part  of  the  carminic  acid,  and  yields  the  remainder 
by  spontaneous  evaporation.  It  may  be  freed  from  a  small  proportion  of  adhering 
fatty  matter  by  dissolving  it  in  alcohol  of  40°  Baume,  and  then  adding  an  equal 
quantity  of  ether.  The  pure  carminic  acid  is  deposited  in  the  course  of  a  few  days. 
The  watery  infusion  of  cochineal  is  of  a  violet-crimson  color,  which  is  brightened 
by  the  acids  and  deepened  by  the  alkalies.  The  coloring  matter  is  readily  precipi- 
tated. The  salts  of  zinc,  bismuth,  and  nickel  produce  a  lilac  precipitate,  and  those 
of  iron  a  dark  purple  approaching  to  black.  The  salts  of  tin,  especially  the  nitrate 
and  chloride,  precipitate  the  coloring  matter  of  a  brilliant  scarlet,  and  form  the 
basis  of  those  splendid  scarlet  and  crimson  dyes,  which  have  rendered  cochineal  so 
valuable  in  the  arts.  With  alumina  the  coloring  matter  forms  the  pigment  called 
lake.  The  finest  lakes  are  obtained  by  mixing  the  decoction  of  cochineal  with 
freshly  prepared  gelatinous  alumina.  The  pigment  called  carmine  is  the  coloring 
matter  of  cochineal  precipitated  from  the  dec-oction  by  acids,  the  salts  of  tin,  etc.,  or 

*  Cake  eoehiueal  is  the  name  given  to  a  yariety  of  the  drug,  produced  in  the  Argentine  Republic 
A  specimen,  examined  by  Dr.  Stark,  was  in  flat  cakes  about  a  quarter  of  an  inch  thick,  and, 
under  the  microscope,  was  seen  to  consist  chiefly  of  the  cochineal  insect,  mixed  with  small  por- 
tions of  the  thorns  and  epidermis  of  the  cactus,  in  consequence  of  careless  gathering.  It  ia  inferior 
for  dyeing  porposea  to  the  ordinary  variety.  {P.  J.  Tr.,  liv.  346.) 
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by  animal  gelatin,  and  when  properly  made  is  of  the  most  intense  and  brilliant  scarlet. 
J.  J.  Hess  proved  that  if  fatty  matters  found  in  cochineal  were  removed  by  treatment 
with  alcohol,  a  much  more  brilliant  carmine  could  be  produced.  He  found  in  Gruate- 
mala  cochineal  17  per  cent,  of  a  crystalline  stearopten,  in  Java  cochineal  7  percent., 
and  in  Canary  cochineal  18  per  cent.  (Dingier,  P.  J.  Tr.,  235,  88;  JV.  R.,  1880,  p. 
338.)  The  degree  of  coloring  power  in  cochineal  may  be  approximately  measured 
■  by  the  decolorizing  effect  produced  by  solution  of  permanganate  of  potassium.  For 
a  method  of  applying  this  process,  the  reader  is  referred  to  a  paper  by  J.  M.  Merrick, 
of  Boston,  in  A.  J.  P.,  1871,  p.  263;  from  Ame7'.  Chem.  (April,  1871). 

Cochineal  has  been  adulterated  by  causing  certain  heavy  substances,  such  as  pow- 
dered talc,  carbonate  of  lead,  and  sulphate  of  barium,  by  shaking  in  a  bag  or  other- 
wise, to  adhere,  by  means  of  some  glutinous  material,  to  the  surface  of  the  insects, 
and  thus  increase  their  weight.  Cochineal  yields  1*5  per  cent,  of  ashes.  Five  speci- 
mens of  the  drug  have  been  examined,  which  left  in  their  ashes  respectively  8,  12, 
16,  18,  and  25  per  cent,  of  the  salt  of  baryta.  {A.  J.  P.,  1870,  p.  220.)  The  fraud 
may  be  detected  by  the  absence,  under  the  microscope,  of  a  woolly  appearance,  which 
characterizes  the  white  powder  upon  the  surface  of  the  unadulterated  insect.  Metallic 
lead,  which  is  said  frequently  to  exist  in  fine  particles  in  the  artificial  coating,  may 
be  discovered  by  powdering  the  cochineal,  and  suspending  it  in  water,  when  the  metal 
will  remain  behind.  Grains  of  a  substance  artificially  prepared  to  imitate  the  dried 
insect  have  been  mixed  with  the  genuine  in  France.  A  close  inspection  will  serve 
to  detect  the  difference.  (Journ,  de  Pharm.,  3e  s6r.,  ix.  110.)  Vermilion  and  chrome- 
red  (dichromate  of  lead)  are  said  also  to  have  been  largely  used  in  the  adulteration 
of  carmine,  to  the  extent  sometimes  of  60  or  even  70  per  cent.  (P.  J.  Tr.,  1860, 
p.  547.)  There  can  be  no  difficulty  in  detecting  them  by  the  appropriate  tests. 
Starch  has  been  used,  according  to  Prof.  Maisch,  for  the  same  purpose  in  the  United 
States,  and  in  one  specimen  he  found  57*14  per  cent.  (A.  J.  P.,  xxxiii.  18.) 

Medical  Properties,  etc.  Cochineal  is  supposed  by  some  to  possess  anodyne  prop- 
erties, and  has  been  highly  recommended  in  hooping-cough  and  neuralgic  affections, 
but  is  probably  useless.  In  pharmacy  it  is  employed  to  color  tinctures  and  oint- 
ments. To  infants  with  hooping-cough,  cochineal  in  substance  is  given  in  the  dose 
of  about  one-third  of  a  grain  (002  Gm.)  three  times  a  day.  The  dose  of  a  tinc- 
ture, prepared  by  macerating  one  part  of  the  medicine  in  eight  parts  of  diluted 
alcohol,  is  for  an  adult  from  twenty  to  thirty  drops  (1*25-1"9  C.c),  twice  a  day.  In 
neuralgic  paroxysms,  Sauter  gave  half  a  tablespoonful  (7'5  C.c),  with  the  asserted 
effect  of  curing  the  disease. 

Off.  Prep.  Tinctura  Cardamomi  Composita;  Tinct.  Cinchonas  Comp.,  Br.;  Tinct. 
Cocci,  Br. 

CODEINA.  U.S.     Codeine.     rCodeia.'] 

Ci8  H21  NO3.  H2  O  ;  317.  (CO-DE-i'NA.)  C36  H21  NOs.  2H0;  317. 

"  An  alkaloid  prepared  from  Opium."    U.  S. 

Codeinuin,  P.G.;  Codeine,  Fr.;  Codein,  G. 

Codeine  was  discovered  in  1832  by  Robiquet  in  the  hydrochlorate  of  morphino 
prepared  according  to  the  process  of  Gregory.  It  exists  in  opium  combined  like 
morphine  with  meconic  acid,  and  is  extracted  along  with  that  alkaloid  in  the  prepa- 
ration of  the  hydrochlorate.  (See  Morphina.)  When  the  solution  of  the  mixed 
hydrochlorates  of  morphine  and  codeine  is  treated  with  ammonia,  the  former  alkaloid 
is  precipitated,  and  the  codeine,  remaining  in  solution,  may  be  obtained  by  evapo- 
ration and  crystallization.  It  may  be  purified  by  treating  the  crystals  with  hot 
ether,  which  dissolves  them,  and  yields  the  codeine  in  colorless  crystals  on  spon- 
taneous evaporation.  Codeine  occurs  in  "  white,  or  yellowish-white,  more  or  less 
translucent,  rhombic  prisms,  somewhat  efflorescent  in  warm  air,  odorless,  having  a 
slightly  bitter  taste  and  an  alkaline  reaction.  Soluble  in  80  parts  of  water  at  15° 
C.  (59°  F.)  and  in  17  parts  of  boiling  water;  very  soluble  in  alcohol  and  in  chloro- 
form ;  also  soluble  in  6  parts  of  ether  and  in  10  parts  of  benzol,  but  almost  insoluble 
in  benzin.  When  heated  to  120°  C.  (248°  F.),  Codeine  loses  its  water  of  crystal- 
lization. At  about  150°  C.  (302°  F.)  it  melts,  and,  on  ignition,  it  is  completely 
dissipated.     Codeine  is  dissolved  by  sulphuric  acid  containing  1  per  cent,  of  molyb- 
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date  of  sodium,  to  a  liquid  having,  at  first,  a  dirty  green  color,  which,  after  a  while, 
becomes  pure  blue  and  gradually  fades,  within  a  few  hours,  to  pale  yellow.  On  dis- 
solving Codeine  in  sulphuric  acid,  a  colorless  liquid  results,  which,  on  the  addition 
of  a  trace  of  ferric  chloride,  and  gentle  warming,  becomes  deep  blue.  An  aqueous 
solution  of  Codeine,  added  to  test-solution  of  mercuric  chloride,  should  produce  no 
precipitate  ;  and  if  Codeine  be  added  to  nitric  acid  of  sp.  gr.  1-200,  it  will  dissolve  to 
a  yellow  liquid  which  should  not  become  red  (difference  from  and  abs.  of  morphine)," 
U.  S.  When  added  in  excess  to  boiling  water,  the  undissolved  portion  melts  and 
sinks  to  the  bottom,  having  the  appearance  of  an  oil.  It  may  be  separated  from 
»uorphine  by  a  solution  of  potassa  or  soda,  which  dissolves  the  morphine,  and  leaves 
the  codeine.  It  has  an  alkaline  reaction  on  test-paper,  and  combines  with  acids  to 
form  salts,  some  of  which  are  crystallizable,  particularly  the  nitrate.  Its  capacity 
of  saturation  is  almost  identical  with  that  of  morphine.  According  to  Robiquet, 
1  part  of  hydrochloric  acid  is  saturated  by  7-837  of  codeine,  and  by  788  of  mor- 
phine. It  is  distinguishable,  however  from  the  latter  principle  by  the  different 
form  of  its  crystals,  which  are  octohedral,  by  its  solubility  in  boiling  ether,  greater 
solubility  in  water,  and  insolubility  in  alkaline  solutions,  and  by  not  assuming  a  red 
color  with  nitric  acid,  or  a  blue  one  with  ferric  salts.  Tincture  of  galls  precipitates 
from  its  solutions  a  tannate  of  codeine.  Crystallized  from  a  watery  solution,  it  con- 
tains about  6  per  cent,  of  water,  which  is  driven  off  at  100°  C.  (212°  F.).  The 
crystals  obtained  from  a  solution  in  ether  contain  no  water. 

Medical  Properties.  It  is  probable  that  pure  codeine  is  a  very  feeble  alkaloid, 
tolerated  by  the  human  system  in  very  large  doses.  On  the  other  hand,  cases  of  severe 
poisoning  have  been  published,  atid  experimenters  have  claimed  for  it  a  very  power- 
ful influence- upon  the  lower  animals.  As  late  as  1S74,  Dr.  Myrtle  reported  the 
instance  of  a  man  who  was  almost  killed  by  four  grains  of  codeine,  prepared  by 
Messrs.  Smith,  of  Edinburgh.  {Br.  Med.  Journ.,  1874,  i.  478.)  The  symptoms 
were  first  vascular  excitement  and  exhilaration,  then  depression,  with  great  anxiety, 
nausea  and  vomiting,  cold  pale,  moist  skin,  slight  contraction  of  the  pupil,  and  de- 
lirious sleeplessness.  On  the  other  hand,  Dr.  S.  Weir  Mitchell  took  five  grains  of 
codeine  without  effect,  save  some  nausea,  slight  giddiness,  and  cerebral  heaviness, 
and  a  trifling  acceleration  of  the  pulse ;  whilst  we  have  given  codeine  prepared  by 
Powers  &  Weightman,  of  Philadelphia,  in  doses  of  eight  grains  a  day  without  distinct 
effect.  It  is  very  evident  that  commercial  codeine  has  been  and  probably  still  is  of 
varying  composition,  and  the  results  frequently  obtained  have  been  produced  by  co- 
herent alkaloids.  Mr.  Wm.  Weightman  informs  us  that  nearly  the  whole  product  of 
their  laboratory  goes  to  France,  where  it  appears  to  be  largely  used  as  a  calmative 
drug,  free  from  many  of  the  objections  to  opium,  but  in  no  way  comparing  with  it 
in  power.  Within  the  last  year  or  two  it  has  been  highly  lauded  in  the  treatment 
of  diabetes  mellitus,  and  cases  of  recovery  under  its  use  reported.  In  the  crave 
form  of  this  disorder  we  have  seen  it  fail  to  exert  any  perceptible  influence,  but  the 
evidence  is  suflBcient  to  demand  a  fair  trial  of  the  remedy  in  any  individual  case. 
On  account  of  its  frequent  contamination,  care  should  be  exercised  as  to  the  com- 
mencing dose,  but  no  effect  at  all  is  to  be  expected  from  less  than  one  grain  (006 
Gm.),  and  this  dose  may  be  rapidly  increased  until  some  symptoms  are  produced. 
It  may  be  given  in  pill  or  in  syrupy  solution. 

COLCHICI  RADIX.  U.  S.     Colchicum  Boot 

(CC>L'CHI-Ci  KA'DIX— k61'ki-sl.) 

"  The  Corm  of  Colchicum  autumnale.  Linne.  (Xat.  Ord.  Melanthaceae.)"  U.  S. 
"  The  fresh  corm  of  Colchicum  autumnale,  collected  about  the  end  of  June  ;  and 
the  same  stripped  of  its  coats,  sliced  transversely,  and  dried  at  a  temperature  not  ex- 
ceedins  150°."  Br. 

^olchici  Cormus,  Br.:  Colchicum  Corm:  Bulbus  s.  Tuber  Colcbici;  Meadow-Saflfron  Root, 
Bulbe  de  Colchique,  de  Safron  b^Urd,  Fr.j  ZeitlosenknoUen,  O. 
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COLCHICI  SEMEN.  U.S.     Colchimm  Seed. 

(c6L't;HI-Ci  SE'MEN— kol'ki-sl.) 

"  The  seed  of  Colchicum  autumnale.  Linne.  {Nat.  Ord.  Melanthaceae.)"  U.  S. 
"  The  fully  ripe  seeds  of  Colchicum  autumnale."  Br. 

Colchici  Semina,  Br.;  Colchicum  Seeds;  Semen  Colchici,  P.G.;  Semences  de  Colchique,  Col- 
chique,  Fr.;  Zeitlose,  Herbst-Zeitlose,  Zeitlosensamen,  G.;  Coichico,  Jt.,  Sp. 

Gen.  Ch.  A  spathe.  Corolla  six-parted,  with  a  tube  proceeding  directly  from  the 
root.      Capsules  three,  connected,  inflated.   Willd. 

Colchicum  autumnale.  Willd.  Sp.  Plant,  ii.  272  ;  Woodv.  Med.  J5o^p.759,t.  258. 
This  species  of  Colchicum,  often  called  meadow-saffron,  is  a  perennial  bulbous  plant, 
the  leaves  of  which  appear  in  spring,  and  the  flowers  in  autumn.  Its  manner  of 
growth  is  peculiar,  and  deserves  notice  as  connected  in  some  measure  with  its  medici- 
nal efiicacy.  In  the  latter  part  of  summer,  a  new  bulb,  or  cormus  as  the  part  is  now 
called,  begins  to  form  at  the  lateral  inferior  portion  of  the  old  one,  which  receives 
the  young  offshoot  in  its  bosom,  and  embraces  it  half  round.  The  new  plant  sends 
out  fibres  from  its  base,  and  is  furnished  with  a  radical  spathe,  which  is  cylindrical, 
tubular,  cloven  at  top  on  one  side,  and  half  under  ground.  In  September,  from  two 
to  six  flowers,  of  a  lilac  or  pale-purple  color,  emerge  from  the  spathe,  unaccompanied 
with  leaves.  The  corolla  consists  of  a  tube  five  inches  long,  concealed  for  two-thirds 
of  its  length  in  the  ground,  and  of  a  limb  divided  into  six  segments.  The  flowers 
perish  by  the  end  of  October,  and  the  rudiments  of  the  fruit  remain  under  ground 
till  the  following  spring,  when  they  rise  upon  a  stem  above  the  surface,  in  the  form 
of  a  three-lobed,  three-celled  capsule.  The  leaves  of  the  new  plant  appear  at  the 
same  time  ;  so  that  in  fact  they  follow  the  flower  instead  of  preceding  it,  as  might 
be  inferred  from  the  order  of  the  seasons  in  which  they  respectively  show  themselves. 
The  leaves  are  radical,  spear-shaped,  erect,  numerous,  about  five  inches  long,  and  one 
inch  broad  at  the  base.  In  the  mean  time,  the  new  bulb  has  been  increasing  at  the 
expense  of  the  old  one,  which,  having  performed  its  appointed  office,  perishes  ;  while 
the  former,  after  attaining  its  full  growth,  sends  forth  shoots,  and  in  its  turn  decays. 
The  old  bulb,  in  its  second  spring,  and  a  little  before  it  perishes,  sometimes  puts  forth 
one  or  more  small  bulbs,  which  are  the  sources  of  new  plants. 

C.  autumnale  is  a  native  of  the  temperate  parts  of  Europe  and  of  Northern  Africa, 
growing  in  moist  pastures  and  meadows.  Attempts  have  been  made  to  introduce 
its  culture  into  this  country,  but  with  no  great  success ;  though  small  quantities  of 
the  bulb,  of  apparently  good  quality,  have  been  brought  into  the  market.  The  flowers 
possess  virtues  similar  to  the  bulb  and  seeds. 

Colchici  Radix.  The  medicinal  virtue  of  the  bulb  depends  much  upon  the  sea- 
son at  which  it  is  collected.  Early  in  the  spring,  it  is  too  young  to  have  fully  de- 
veloped its  peculiar  properties;  and,  late  in  the  fall,  it  has  become  exhausted  by  the 
nourishment  afforded  to  the  new  plant.  The  proper  period  for  its  collection  is  from 
the  early  part  of  June,  when  it  has  usually  attained  perfection,  to  the  middle  of 
August,  when  the  offset  appears.*  It  may  be  owing,  in  part,  to  this  inequality  at 
different  seasons,  that  entirely  opposite  reports  have  been  given  of  its  powers.  Krapf 
ate  whole  bulbs  without  inconvenience  ;  Haller  found  the  bulbs  entirely  void  of  taste 
and  acrimony ;  and  we  are  told  that  in  Carniola  the  peasants  use  it  as  food  with 
impunity  in  the  autumn.  On  the  other  hand,  there  can  be  no  doubt  of  its  highly 
irritating  and  poisonous  nature,  when  fully  developed,  under  ordinary  circumstances. 
Perhaps  soil  and  climate  may  have  some  influence  in  modifying  its  character. 

The  bulb  is  often  used  in  the  fresh  state  in  the  countries  where  it  grows ;  as  it  is 
apt  to  be  injured  in  drying,  unless  the  process  is  carefully  conducted.  The  usual  plan 
is  to  cut  the  bulb,  as  soon  after  it  has  been  dug  up  as  possible,  into  thin  transverse 
slices,  which  are  spread  out  separately  upon  paper  or  perforated  trays,  and  dried  with 
a  moderate  heat.  The  reason  for  drying  it  quickly,  after  removal  from  the  ground, 
is  that  it  otherwise  begins  to  vegetate,  and  a  change  in  its  chemical  nature  takes 
place ;  and  such  is  its  retentiveness  of  life,  that,  if  not  cut  in  slices,  it  is  liable  to 

*  Dr.  Christison,  however,  has  found  the  roots  collected  in  April  to  be  more  bitter  than  those 
gathered  in  July,  and  conjectures  that  the  common  opinion  of  their  superior  efficacy  at  the  latter 
season  may  not  be  well  founded.  Prof.  Schroff  states,  as  the  result  of  his  observation,  that  the 
autumn  root  is  much  stronger  than  that  dug  in  summer.  (See  A.  J.  P.,  xxix.  324.) 
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undergo  a  partial  vegetation  even  during  the  drying  process.  Dr,  Houlton  recom- 
mends that  Uie  bulb  be  stripped  of  its  dry  coating,  carefully  deprived  of  the 
bud  or  young  bulb,  and  then  dried  whole.  It  is  owing  to  the  high  vitality  of  the 
bud  that  the  bulb  is  so  apt  to  vegetate.  During  desiccation  there  is  gi'eat  loss  of 
weight,  70  per  cent,  being  the  average  for  a  number  of  years  in  the  laboratory  of 
Messrs.  Allen  &  Hanburys,  in  London. 

Properties.  The  recent  bulb  or  cormus  of  C.  autumnaie  resembles  that  of  the 
tulip  in  shape  and  size,  and  is  covered  with  a  brown  membranous  coat.  Internally 
it  is  solid,  white  and  fleshy,  and,  when  cut  transversely,  yields,  if  mature,  an  acrid 
milky  juice.  There  is  often  a  small  lateral  projection  from  its  base,  which  is  the 
bud  tor  the  development  of  a  new  plant ;  this  bud  is  frequently  broken  off  in  drying. 
When  dried,  and  deprived  of  its  external  membranous  covering,  the  corm  is  of  an 
ash-brown  color,  convex  on  one  side,  and  somewhat  flattened  on  the  other,  where  it 
is  marked  by  a  deep  groove,  extending  from  the  ba.se  to  the  summit.  As  found  in 
our  shops  it  is  always  in  the  dried  state,  sometimes  in  segments  made  by  vertical  sec- 
tions of  the  bulb,  but  generally  in  transverse  circular  slices,  about  the  eighth  or  tenth 
of  an  inch  in  thickness,  with  a  notch  at  one  part  of  their  circumference.  "  About 
one  inch  (25  mm.)  long,  ovoid,  flattish  and  with  a  groove  on  one  side ;  externally 
brownish  and  wrinkled ;  internally  white  and  solid ;  often  in  transverse  slices,  reni- 
form  in  shape,  and  breaking  with  a  short,  mealy  fracture ;  inodorous ;  taste  sweetish, 
bitter  and  acrid.  Colchicum  root  which  is  very  dark  colored  internally,  or  breaks 
with  a  horny  fracture,  should  be  rejected."  U.  S.  The  cut  surface  is  white,  and  of 
an  amylaceous  aspect.  Examined  with  the  microscope,  the  corm  is  seen  to  be  com- 
posed of  large  irregular  cells,  full  of  ovoid,  angular,  sometimes  compound,  starch 
grains,  and  interspersed  with  spiral  vessels  in  vascular  bundles.  The  odor  of  the 
recent  bulb  is  said  to  be  hircine.  It  is  diminished  but  not  lost  by  drying.  The  taste 
is  bitter,  hot,  and  acrid.  Its  constituents,  according  to  Pelletier  and  Caventou,  are 
a  vegetable  alkali  combined  with  an  excess  of  gallic  acid  ;  a  fatty  matter  composed 
of  olein,  stearin,  and  a  peculiar  volatile  acid  analogous  to  cevadic  acid  ;  a  yellow  color- 
ing matter ;  gum  ;  starch ;  inulin  in  large  quantity ;  and  lignin.  The  active  proper- 
ties are  ascribed  to  the  alkaline  principle,  which  was  believed  by  its  discoverers  to  be 
identical  with  veratn'ne,  but  has  been  subsequently  found  to  be  peculiar,  and  has  re- 
ceived the  appropriate  name  of  colchicine,  or  colchicia*    Wine  and  vinegar  extract 

*  Colcht'ciaor  Colchicine,  and  Colehiceine.  The  alkaloid  of  colchicum  has  been  a  subject  of  some 
controversy.  According  to  Geiger  and  Hesse,  to  whom  has  been  ascribed  the  credit  of  determin- 
ing its  precise  nature,  colchicine  (colchicia)  is  crjstallizable,  and  has  a  very  bitter  and  sharp  ta^te, 
but  is  destitute  of  the  extreme  acrimony  of  veratrine,  and  does  not,  like  that  principle,  excite  vio- 
lent sneezing  when  applied  to  the  nostrils.  It  differs  also  in  being  more  soluble  in  water,  and  less 
poisonous.  To  a  kitten  eight  weeks  old,  one-tenth  of  a  grain  was  given  dissolved  in  dilute  alcohol. 
Violent  purging  and  vomiting  were  produced,  with  apparently  severe  pain  and  convulsions,  and 
the  animiil  died  at  the  end  of  twelve  hours.  The  stomach  and  bowels  were  found  violently  in- 
flamed, with  effusion  of  blood  through  their  whole  extent.  A  kitten  somewhat  younger  was  de- 
stroyed in  ten  minutes  by  only  the  twentieth  of  a  grain  of  veratrine ;  and,  on  examination  after 
death,  marks  of  inflammation  were  found  only  in  the  upper  part  of  the  oesophagus.  The  alkaloid 
was  obtained  from  the  seeds  by  a  process  similar  to  that  employed  in  the  preparation  of  hyoscya- 
mine  from  hyoscyamus.  (See  Hyoncyamug.)  A  simpler  process  is  to  digest  the  seeds  of  meadow- 
saffron  in  boiling  alcohol,  precipitate  with  magnesia,  treat  the  precipitated  matter  with  boiling 
alcohol,  and  finally  filter  and  evaporate. 

The  nnture  of  the  active  principle  of  colchicum  subsequently  engaged  the  attention  of  L.  Ober- 
lin.  Upon  repeating  the  process  of  Geiger  and  Hesse,  he  was  un.ible  to  obtain  a  crystallizable 
product,  and  came  to  the  conclusion  that  the  substance  obtained  by  them  was  complex.  By  acidi- 
fying its  watery  solution  by  sulphuric  or  hydrochloric  acid,  and  concentrating  until  the  liquid  be- 
came intensely  yellow,  he  obtained,  upon  the  addition  of  water,  a  yellowish  white  precipitate,  which, 
when  well  washed  and  freed  from  coloring  matter,  dissolved  readily  in  alcohol  or  ether,  and  crys- 
tallized with  facility.  The  crystalline  product  thus  obtained  he  proposed  to  call  colehiceine.  It  is 
a  neutral  substance,  contains  no  acid,  crystallizes  in  pearly  lamellae,  is  almost  insoluble  in  cold  water, 
to  which,  however,  it  imparts  a  slight  bitterness,  is  more  soluble  in  boiling  water,  and  readily  dis- 
solves in  alcohol,  ether,  methylic  alcohol,  and  chloroform.  It  is  dissolved  by  concentrated  sul- 
phuric, hydrochloric,  and  nitric  acids,  becoming  yellow,  by  acetic  acid  without  change  of  color, 
and  by  ammonia  and  potassa.  It  is  not  altered  or  precipitated  by  acetate  or  subacetate  of  lead, 
nitrate  of  silver,  mercuric  chloride,  or  infusion  of  galls,  but  is  rendered  green  by  sesquichloride  of 
iron.  It  consists  of  carbon,  hydrogen,  nitrogen,  and  oxygen.  It  was  found  to  be  very  poisonous 
to  rabbits,  killing  an  animal  in  12  hours  in  the  dose  of  about  one-seventh  of  a  grain,  and  in  a  few 
minutes  in  five  times  that  quantity.  (Comptes-Jieudus,  Dec.  1856,  p.  1199.  See  also  A.  J.  P^ 
sxxi.  235.) 
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all  the  virtues  of  the  bulb.  Dr.  A.  T.  Thomson  states  that  the  milky  juice  of  fresh 
colchicum  produces  a  fine  blue  color,  if  rubbed  with  the  tincture  of  gijaiac,  and  that 
the  same  effect  is  obtained  from  an  acetic  solution  of  the  dried  bulb.     He  considers 

Subsequently  Mr.  J.  E.  Carter,  of  Philadelphia,  has  made  some  experiments  which  appear  to 
invalidate  the  conclusions  of  Oberlin  as  to  the  nature  of  colchicine,  and  to  confirm  the  previous 
opinion  of  its  alkaloid  character.  Mr.  Carter  used  the  bulh,  instead  of  the  seeds,  which  had  pre- 
viously in  general  been  made  the  subject  of  experiment.  He  employed  two  processes  for  the  extrac- 
tion of  the  alkaloid,  but  found  the  following  most  productive.  The  dried  and  powdered  bulb  was 
exhausted  by  alcohol  of  0"835  by  means  of  percolation  ;  the  tincture  thus  obtained  was  evaporated 
to  the  consistence  of  syrup;  water  acidulated  with  acetic  acid  was  added,  and  the  liquor,  after  fil- 
tration, was  nearly  neutralized  with  ammonia,  and  then  precipitated  by  solution  of  tannic  acid; 
the  precipitated  tannate,  after  being  well  washed,  was  rubbed  with  five  times  its  weight  of  freshly 
prepared  hydrated  oxide  of  lead,  small  quantities  of  alcohol  being  added  from  time  to  time  during 
the  trituration;  the  whole  was  then  filtered,  and  the  filtered  liquid  evaporated  at  a  gentle  heat. 
Twenty  grains  were  thus  obtained  from  three  pounds  of  the  dried  root.  Thus  obtained,  colchicine 
was  yellowish  in  mass,  nearly  white  in  powder,  inodorous,  bitter  without  being  acrid,  not  sternuta- 
tory, soluble  in  water  hot  or  cold,  still  more  so  in  dilute  acids  and  alkaline  solutions,  very  soluble 
in  alcohol  and  chloroform,  sparingly  so  in  pure  ether,  and  insoluble  in  benzol.  Mr.  Carter  did  not 
succeed  in  crystallizing  it.  It  was  alkaline  to  test-paper,  neutralized  the  acids,  and  with  sulphuric 
acid  formed  a  crystallizable  salt.  The  most  delicate  test  appeared  to  be  that  of  sulphuric  acid  and 
nitre.  A  piece  of  nitre,  added  to  its  solution  in  sulphuric  acid,  produced  a  beautiful  blue  color, 
changing  to  green,  dark  brown  or  purple,  and  finally  reddish  yellow.  (For  a  further  account  of 
Mr.  Carter's  experiments,  see  A.  J.  P.,  1858,  p.  209.) 

Since  Mr.  Carter's  experiments,  others  have  engaged  in  the  same  inquiry.  Ludwig  confirms  tbe 
statements  of  Oberlin.  Hubler,  operating  on  the  uubruised  seeds  by  a  process  similar  to  that  of  Mr. 
Carter  with  the  cormus,  for  the  details  of  which  we  refer  to  A.  J.  P.  (186G,  p.  105),  obtained  an 
amorphous  substance,  soluble  without  residue  in  water  and  in  alcohol,  of  an  odor  like  that  of 
hay,  and  very  bitter.  It  had  no  effect  on  test-paper;  its  solution  was  precipitated  yellow  by  chlo- 
ride of  gold,  and  white  by  corrosive  sublimate ;  mineral  acids  and  alkalies  turned  it  yellow ;  at  140° 
C.  (28-1°  F.)  it  melted,  with  no  other  observable  change  except  in  color,  which  became  brown;  and 
its  composition  was  represented  by  the  formula  CivHiaXOs.  When  treated  with  acids  it  yielded 
erystallizable  bodies,  but  these,  instead  of  salts,  were  a  new  product,  isomeric  with  colchicine,  but  in 
character  resembling  if  not  identical  with  the  colchieeine  of  Oberlin,  which  is  therefore  a  result  of 
change  in  the  colchicine.  Both  these  substances  are  poisonous.  Between  the  substance  obtained 
by  Ilubler  and  the  one  by  Carter,  there  is  this  apparently  irreconcilable  difference,  that  the  hitter 
is  decidedly  though  feebly  alkaline,  while  the  former  is  entirely  neutral.  Either  there  is  some 
error  on  the  part  of  one  of  these  experimenters,  or  the  alkaloid  obtained  from  the  cormus  is  dif- 
ferent from  the  active  principle  of  the  seeds. 

That  Mr.  Carter's  statement  was  correct  has  been  fully  confirmed  by  Prof.  J.  M.  Maisch,  who 
made  a  very  careful  examination  of  a  portion  of  the  colchicine  obtained  by  Mr.  Carter,  and  kept  as 
a  specimen,  with  the  following  results.  It  was  an  amorphous  powder ;  of  a  light  yellow  color,  a 
faint  odor,  and  intense  bitterness;  sparingly  soluble  in  ether,  and  readily  in  water  and  alcohol. 
The  aqueous  solution  was  slightly  turbid,  probably  from  the  decomposition  by  time  and  exposure 
of  a  portion  of  the  colchicine  into  resin  and  colchieeine.  Heated  on  platinum  foil,  it  melted,  and 
at  a  higher  temperature  .took  fire,  and  burned  without  residue.  It  restored  the  blue  color  of  red- 
dened litmus,  and  even  neutralized  sulphuric  acid  in  very  minute  proportion.  It  answered  to  the 
best  tests  of  colchicine,, namely,  1,  the  effect  on  its  solution  of  both  acids  and  alkalies,  which  cause 
it  to  assume  a  yellow  color,  and,  2,  the  violet  and  blue  color  produced  by  oxidizing  agents  on  the 
dry  colchicine.  When  treated  first  with  concentrated  sulphuric  acid,  and  then  with  nitric  acid  or  a 
fragment  of  a  nitrate,  it  went  through  a  series  of  changes  of  color,  ending  in  yellow.  The  same 
effect  resulted  from  sulphuric  acid  with  a  trace  of  chromate  or  bichromate  of  potassium,  sesqui- 
chloride  of  iron,  or  binoxide  of  lead ;  the  first  two  causing  a  green  color  with  the  solution,  through 
the  intermixture  of  their  yellowishness  with  the  blue  developed.  The  colchicine  also  answered  to 
the  following  tests  of  the  alkaloids,  giving  precipitates  with  iodohydrargyrate  of  potassium,  phos- 
phomolybdio  acid,  and  tannic  acid. 

Colchieeine  was  produced  by  treating  colchicine  with  diluted  sulphuric  and  hydrochloric  acids, 
evaporating  the  solution  to  dryness,  repeating  this  operation  once  and  again,  then  dissolving  the 
residue  in  water,  filtering  the  solution  to  separate  the  resin  formed,  evaporating  with  an  excess  of 
carbonate  of  lead  to  remove  acid,  treating  with  strong  alcohol,  and  slowly  evaporating.  Colchieeine 
was  deposited  in  yellow  crystals,  the  solution  of  which  precipitated,  like  colchicine,  tannic  and 
phosphomolybdic  acids,  and  iodohydrargyrate  of  mercury,  but  exercised  no  reaction  on  litmus 
paper  whether  red  or  blue. 

The  inference  from  these  experiments  is  that  the  active  principle  of  colchicum,  known  by  the 
name  of  colchicine,  is  an  alkaloid,  but  that  its  salts  in  solution,  on  being  kept,  or  evaporated,  espe- 
cially if  heat  is  used,  are  decomposed, 'and  converted  info  resin  and  colchieeine,  the  latter  of  which 
crystallizes;  and,  as  this  is  isomeric  with  colchicine,  the  probability  is  that  the  resin  has  the  same 
composition.  In  preparing  colchicum  pharmaceutically,  if  it  be  desired  to  retain  the  colchicine 
unchanged,  both  acids  and  alkalies  should  be  avoided,  especially  when  heat  is  employed.  Of  the 
ofiicinal  preparations,  the  two  fluid  extracts  contain  the  colchicine  as  in  nature;  the  acetic  extract 
has  a  portion  at  least  of  colchieeine  in  its  composition.  In  the  wines,  when  kept,  the  colchicine 
probably  passes  gradually  into  colchieeine.  (A,  J.  P.,  1867,  p.  97.)  But  it  has  not  been  proved 
th.at  these  latter  preparations  are  in  any  degree  less  efficacious  remedially;  and  in  the  absence  of 
all  experience  to  the  contrary,  the  inference  is  that  colchieeine  may  have  all  the  powers  of  col- 
chicine; for  the  acetic  extract,  and  the  wines  after  being  long  kept,  have  often  been  used  in  prac- 
tice, without  having  been  found  less  effectual  than  other  preparations  of  colchicum. 
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the  appearance  of  this  color,  when  the  slices  are  nibbed  with  a  little  distilled  vinegar 
and  tincture  of.guaiac,  as  a  proof  that  the  drug  is  good  and  has  been  well  dried.  Dr. 
J.  M.  Maclagan  has  shown  that  this  change  of  color  is  produced  with  the  albumen, 
which  is  not  aflPected  if  previously  coagulated ;  so  that  the  value  of  the  test  consists 
dimply  in  proving  that  the  drying  has  not  been  effected  at  a  heat  above  180°,  or  the 
temperature  at  which  albumen  coagulates.  A  very  deep  or  large  notch  in  the  cir- 
cumference of  the  slices  is  considered  an  unfavorable  sign  ;  as  it  indicates  that  the 
bulb  has  been  somewhat  exhausted  in  the  nourishment  of  the  offset.  The  decoc- 
tion yields  a  deep  blue  precipitate  with  solution  of  iodine,  white  precipitates  with 
acetate  and  subacetate  of  lead,  mercurous  nitrate,  and  nitrate  of  silver,  and  a  slight 
precipitate  with  tincture  of  galls.  The  value  of  colchicum  is  best  tested  by  its 
bitterness. 

Medical  Properties  and  Uses.  When  taken  internally  in  therapeutic  dose, 
colchicum  usually  produces  no  other  symptoms  than  intestinal  pains  and  loose- 
ness of  the  bowels.  In  some  rare  cases  it  is  said  to  give  rise  to  copious  diuresis 
or  diaphoresis  instead  of  purging.  When  larger  amounts  are  exliibited,  the 
purging  is  more  pronounced,  and  there  may  be  also  vomiting.  With  these  symp- 
toms there  may  be  some  depression,  which  seems  to  be  due  to  the  gastro-intes- 
tinal  irritation  rather  than  to  the  direct  action  of  the  poison.  In  an  overdose,  it 
may  produce  dangerous  and  even  fatal  effects.  Excessive  nausea  and  vomiting,  ab- 
dominal pains,  purgi^  and  tenesmus,  great  thirst,  sinking  of  the  pulse,  coldness 
of  the  extremities,  and  general  prostration,  with  occasional  symptoms  of  nervous 
derangement,  such  as  headache,  delirium,  and  stupor,  are  among  the  results  of  its 
poisonous  action.  A  peculiarity  of  its  influence  is  that  when  its  dose  is  increased 
beyond  a  certain  point  there  is  not  a  corresponding  increase  in  the  rapidity  of  the 
fatal  issue.  This  is  probably  because  it  kills  not  by  a  direct  influence  upon  the  heart 
or  nervous  system,  but  by  causing  gastro-enteritis.  On  post-mortem  examination 
the  alimentary  mucous  membrane  is  found  much  inflamed. 

Colchicum  was  well  known  to  the  ancients  as  a  poison,  and  is  said  to  have  been 
employed  by  them  as  a  remedy  in  gout  and  other  diseases.  Stiirck  revived  its  use 
among  the  moderns.  He  gave  it  as  a  diuretic  and  expectorant  in  dropsy  and  hu- 
moral asthma  ;  and  on  the  continent  of  Europe  it  acquired  considerable  reputation 
in  these  complaints;  but  the  uncertainty  of  its  operation  led  to  its  general  abandon- 
ment, and  it  had  fallen  into  almost  entire  neglect,  when  Dr.  Want,  of  London,  again 
brought  it  into  notice  by  attempting  to  prove  its  identity  with  the  active  ingredient 
of  the  eau  medicinale  d'llusson,  so  highly  celebrated  as  a  cure  for  gout.  In  James's 
Dispensatory,  printed  in  1747,  it  is  said  to  be  used  in  gout  as  an  external  application. 
The  chief  employment  of  the  meadow-saffron  is  at  present  in  the  treatment  of  gout 
and  rheumatism,  in  which  experience  has  abundantly  proved  it  to  be  a  highly  valu- 
able remedy.  We  have,  within  our  own  observation,  found  it  especially  useful  in 
these  affections,  when  of  a  shifting  or  neuralgic  character.  It  sometimes  produces 
relief  without  obviously  affecting  the  system  ;  but  it  is  more  efficient  when  it  evinces 
its  influence  upon  the  skin  or  alimentary  canal.  Professor  Chelius  states  that  it 
changes  the  chemical  constitution  of  the  urine  in  arthritic  patients,  producing  an 
evident  increase  of  the  uric  acid.  Dr.  Maclagan  has  found  it  greatly  to  increase 
the  proportion  both  of  urea  and  uric  acid  in  the  urine,  and,  where  these  previ- 
ously existed  in  the  blood,  to  separate  them  from  it.  (Ed.  Monthly  Journ.  of  Med. 
Sci..  N.  S.,  V.  23.)  But  Graves  and  Gardner  affirm  that  the  urates  diminish  under 
its  influence,  and  in  a  very  careful  and  extended  research  Dr.  A.  B.  Garrod  found 
that  its  action  upon  the  uric  acid  elimination  is  very  irregular  and  uncertain.  Dr. 
Elliotson  successfully  treated  a  case  of  prurigo  with  the  wine  of  colchicum,  given 
in  the  dose  of  half  a  drachm  (19  C.c.)  three  times  a  day,  and  continued  for  three 
weeks ;  and  it  has  been  found  useful  in  urticaria  and  other  cutaneous  affections, 
probably  of  a  gouty  nature.  At  various  times  colchicum  has  been  used  in  various 
diseases,  but  in  modern  practice  is  employed  almost  solely  in  gout.  Even  in  rheuma- 
tism it  is  at  present  rarely  administered.  It  is  generally  given  in  the  state  of  vinous 
tincture  (see  Vimim  Colchici  Radicis)  ;  but  there  are  various  other  officinal  prep- 
arations, any  one  of  which  may  be  \ised  efficiently.     The  dose  of  the  dried  bulb  is 
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from  two  to  eight  grains  (0*13-0'52  Gm.),  which  may  be  repeated  every  four  or  six 
hours  till  its  effects  are  obtained. 

Colchici  Semen. — The  seeds  of  the  meadow-saffron  ripen  in  summer,  and  should 
be  collected  about  the  end  of  July  or  beginning  of  August.  They  never  arrive  at 
maturity  in  plants  cultivated  in  a  dry  soil,  or  in  confined  gardens.  (  Williams.^  They 
are  nearly  spherical,  about  the  eighth  of  an  inch  in  diameter,  of  a  reddish  brown 
color  externally,  white  within,  and  of  a  bitter  acrid  taste.  "  Sub-globular,  about 
one-twelfth  of  an  inch  (2  mm.)  thick,  very  slightly  pointed  at  the  hilum ;  reddish- 
brown,  pitted,  internally  whitish ;  very  hard  and  tough  ;  inodorous ;  bitter  and 
somewhat  acrid."  U.  S.  They  are  chiefly  composed  of  a  gray  horny  albumen,  con- 
stituted of  very  thick-walled  cells,  and  surrounded  by  a  closely  adherent  testa.  The 
leafless  embryo  is  very  small,  and  is  situated  close  to  the  surface  opposite  the  stro- 
phiole.  Dr.  Williams,  of  Ipswich,  England,  first  brought  them  into  notice  in  1820 
as  superior  to  the  bulb.  Prof  Schroff,  however,  has  found  that  their  activity  is 
inferior  to  that  of  the  dried  bulb,  dug  in  autumn  {A.  J.  P.,  xxix.  324)  ;  and  re- 
cent studies  indicate  that  they  contain  only  a  very  small  percentage  of  alkaloid.  A 
wine,  fluid  extract,  and  tincture  of  the  seeds  are  directed  in  the  U.  S.  Pharmacopoeia. 
Their  dose  is  about  the  same  as  that  of  the  bulb. 

Off.  Frep.  of  the  Root.  Extractum  Colchici,  Br.;  Extractum  Colchici  Aceticum  ; 
Extractum  Colchici  Radicis  Fluidum,  U.S.;  Vinum  ColchicL  i?/-.;  Vinum  Colchici 
Radicis,  U.S.  • 

Off.  Prep,  of  the  Seed.  Extractum  Colchici  Seminis  Fluidum,  U.  S.;  Tinctura 
Colchici  Seminis,  U.  S.;  Tinct.  Colchici  Seminum,  Br.;  Vinum  Colchici  Seminis, 
U.S 

COLLODIUM.  U.S., Br.     Collodion. 

(COL-LO'DI-tJM.) 

Collodion,  Fr.;  Collodium,  G. 

"  Pyroxylin,  four  parts  [or  half  an  ounce  av.] ;  Stronger  Ether,  seventy  parts 
[or  11  fluidounces  5  fluidrachms] ;  Alcohol,  twentt/six  parts  [or  3  fluidounces  7 
fluidrachms],  To  make  one  hundred  parts  [or  about  one  pint].  To  the  Pyroxylin, 
contained  in  a  tared  bottle,  add  the  Alcohol  and  let  it  stand  for  fifteen  minutes ; 
then  add  the  Ether,  and  shake  the  mixture  until  the  Pyroxylin  is  dissolved.  Cork 
the  bottle  well,  and  set  it  aside  until  the  liquid  has  become  clear.  Then  decant  it  from 
any  sediment  which  may  have  formed,  and  transfer  it  to  bottles,  which  should  be  se- 
curely corked.    Keep  the  Collodion  in  a  cool  place,  remote  from  lights  or  tire."  U.  S. 

"  Take  of  Pyroxylin  one  ounce  [avoirdupois]  ;  Ether  thirty-six  fluidounces  [Im- 
perial measure]  ;  Rectified  Spirit  twelve  fluidounces  [Imp.  meas.].  Mix  the  Ether 
and  the  Spirit,  and  add  the  Pyroxylin.  Set  aside  for  a  few  days,  and,  should  there 
be  any  sediment,  decant  the  clear  solution.     Keep  it  in  a  well-corked  bottle."  Br. 

Collodion  is  a  solution  of  gun  cotton.  On  account  of  the  facility  with  which 
ether  evaporates,  it  is  the  better  menstruum  for  remedial  purposes ;  but  gun  cotton 
will  not  dissolve  in  that  liquid  when  quite  pure,  and  the  addition  of  a  little  alcohol 
is  necessary.  Formerly  the  U.  S.  Pharmacopoeia  directed  that  the  gun  cotton  be 
prepared  at  the  time  of  making  the  collodion,  giving  directions  for  the  purpose,  but 
at  the  revision  of  1870  the  process  of  the  British  Pharmacopoeia  was  substantially 
adopted,  a  formula  for  the  preparation  of  pyroxylin  being  given  separately  in  the 
Pharmacopoeia.  The  present  formula  differs  very  slightly  from  that  of  1870,  con- 
taining a  little  more  pyroxylin  and  alcohol.  (See  Pyroxylin^  A  change  has  been 
made,  however,  in  directing  the  collodion  to  be  decanted  from  the  sediment.  In  the 
Pharm.  1870  the  sediment  Was  directed  to  be  re-incorporated  with  the  clear  collo- 
dion, and  the  result  was  the  making  of  a  tougher  film.  This  sediment  consists  of 
undecoraposed  filaments  of  cotton,  and  these  become  partially  felted,  as  the  ethereal 
liquid  evaporates,  and  the  film  is  forming ;  this  direction  of  the  former  Pharma- 
copoeia was  usually  disregarded. 

Collodion  is  a  transparent,  colorless  liquid,  of  a  syrupy  consistence,  and  ethereal 
smell.  When  applied  to  a  dry  surface,  the  ether  quickly  evaporates,  and  a  transpa- 
rent film  is  left,  having  remarkable  adhesiveness  and  contractility.  On  account  of 
the  great  volatility  of  ether,  collodion  must  be  kept  in  bottles  well  stopped.     When 
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insecurely  kept,  the  liquid  thickens  and  becomes  less  fit  for  the  use  of  the  surgeon. 
The  thickened  liquid  sometimes  contains  acicular  crystals,  as  was  first  observed  by 
Mr.  Higginson  of  London,  and  afterwards  by  Prof.  Leidy,  of  this  city. 

Collodion  was  first  applied  to  the  purposes  of  surgery  by  Dr.  J.  Parker  Maynard,* 
of  Boston,  when  a  student  of  medicine,  in  January,  1847.  It  is  employed  for 
holding  together  the  edges  of  incised  wounds,  for  covering  ulcers  or  abraded  or  dis- 
eased surfaces,  chilblains,  chapped  nipples,  etc.,  with  an  impervious  film  not  acted 
upon  by  water,  and  for  encasing  parts  which  require  to  be  kept  without  relative  mo- 
tion. It  is  applied,  brushed  over  the  part,  or  by  means  of  strips  of  muslin.  In 
whatever  way  applied,  the  solvent  quickly  evaporates,  and  leaves  the  solid  adhesive 
material.  The  rigid  film  thus  formed  contracts  with  a  good  deal  of  force.  This 
property  adapts  collodion  for  certain  purposes,  such  as  drawing  together  the  edges 
of  wounds,  exciting  pressure  on  buboes,  etc.  When,  however,  the  surgeon  desires 
simply  to  protect  a  surface,  a  flexible,  non-contracting  film  is  preferable,  and  the 
officinal  Collodion  flexile  should  be  used. 

Collodion  has  been  variously  medicated,  and  thus  made  the  vehicle  of  several  im- 
portant medicines  for  external  application.  Iodized  collodion  has  been  proposed  by 
Dr.  C.  Fleming,  for  the  purpose  of  obtaining  the  specific  efiects  of  iodine  in  a  rapid 
manner,  especially  on  tumors.  It  is  made  by  dissolving  from  ten  to  twenty  grains 
of  iodine  in  a  fluidounce  of  collodion.  M.  Aran  has  proposed  2i  ferruginous  collodion, 
made  of  equal  parts  of  collodion  and  tincture  of  chloride  of  iron,  as  a  remedy  in  ery- 
sipelas.^ A  caustic  collodion  may  be  prepared  by  dissolving  4  parts  of  corrosive 
sublimate  in  30  of  collodion.  Dr.  Macke,  of  Sorau,  has  used  this  preparation  for 
destroying  nasvi  materni.  The  eschar  formed  is  one  or  two  lines  in  thickness,  and 
separates  in  from  three  to  six  days,  leaving  but  a  trifling  cicatrix.  (See  A.  J.  P., 
May,  1858,  for  formulas  in  which  collodion  is  made  the  vehicle  of  iodine,  bella- 
donna, sulphur,  etc.)  All  these  medicated  collodions  are  most  conveniently  applied 
by  means  of  a  camel's-hair  brush.     Collodion  is  also  much  used  in  photography.^ 

Off.  Prep.  Collodium  Flexile,  U.S.;  Collodium  Stypticum,  U.S. 

COLLODIUM  CUM  CANTHAKIDE.  U.S.    Collodion  with  Canthar- 
ides.     [Cnntharidul  Collodion.~\ 

(COL-LO'DI-UM  CfM  CAX-THAR'I-DE.) 

Collodinm  Cantharidatam,  P.G.;  Collodium  Cantharidale,  s.  Vesicana;  Collodion  vesicant  (can- 
tharide), Fr.;  Blasenziebendes  Collodium,  G. 

"Cantharides,  in  No.  60  powder,  sixty  parts ;%  Flexible  GoWo^xon,  eighty-five 
parts  ;  Commercial  Chloroform,  a  sufficient  quantity.  Pack  the  powder  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  Commercial  Chloroform  upon  it,  until  two 
hundred  and  fifty  (250)  parts  of  tincture  are  obtained,  or  until  the  Cantharides 
are  exhausted.  Kecover,  by  distillation  on  a  water-bath,  about  two  hundred  (200) 
parts  of  the  Chloroform,  and  evaporate  the  residue  in  a  capsule,  by  means  of  a 

*  Dr.  Mnynard  recommended  the  following  formula.  Take  of  sulphuric  acid  of  sp.  gr.  1-S50  two 
parts,  and  of  nitric  acid  of  sp.  gr.  1-450  one  part.  Mix  them,  and,  having  permitted  the  heat  to 
fall  to  about  100°  F.,  add  raw  cotton  to  saturation.  Let  it  macerate  for  one  or  two  hours  ;  then  pour 
off  the  acids',  wash  the  cotton  till  the  washings  cease  to  affect  litmus  paper,  and  dry  thoroughly. 
The  gummy  matter  thus  formed  is  now  to  be  dissolved  in  ether  of  the  sp.  gr.  about  '750,  or  in  a 
mixture  of  three  parts  of  pure  ether  and  one  part  of  alcohol  of  95  per  cent.  Two  ounced  of  cotton 
will  make  about  a  pint  of  collodion.  (Bost.  Med.  and  Surg.  Journ.,  18fi6,  p.  39.) 

t  Pnresi's  Sti/ptic  Collodion.  Collodion,  100  parts  ;  Carbolic  acid,  10  parts;  Pure  tannin,  5  parts; 
Benzoic  acid,  3  parts.  Agitate  till  thoroughly  mixe«J.  On  evaporation  it  leaves  a  brown  pellicle, 
adhering  strongly  to  tissues,  and  effecting  instant  coagulation  of  the  blood  and  albumen. 

Iodoform  Collodion  ia  made,  according  to  Moleschott,  by  dissolving  1  part  of  iodoform,  in  fine 
powder,  in  15  parts  of  flexible  collodion.  It  is  recommended  for  relieving  pain  caused  by  gout,  and 
for  orchitis,  pericarditis,  etc. 

X  Silk  Collodion.  M.  Persoz,  the  younger,  prepares  a  collodion  by  bringing  silk  to  the  condi- 
tion of  the  material  from  which  the  worm  spins  its  thread.  This  he  does  by  dissolving  it  in  a  solu- 
tion of  chloride  of  zinc,  and  then  separating  the  solvent  by  means  of  dialysis.  The  chloride  passes 
through  the  parchment  of  a  dialyzer,  leaving  the  silk  substance  in  a  soft  fibreiess  state.  The  material 
thus  obtained  is  said  to  be  applicable  to  photographic  purposes.  Before  it  could  be  used  as  collodion, 
it  would  be  necessary  to  dissolve  it  in  a  volatile  liquid,  which  would  evaporate  spontaneously  on 
application  to  the  surfiice.  (See  A.  J.  P.,  1S67,  p.  182.) 

g  As  the  liquid  ingredients  in  this  preparation  are  more  conveniently  weighed  than  measured, 
tha  equivalent  measores  have  been  omitted. 
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\frater-bath,  until  it  weighs  ^/?eert  (15)  parts.  Dissolve  this  in  the  Flexible  Collo- 
dion, and  let  it  stand  at  rest  fur  forty-eight  hours.  Finally,  pour  oif  the  clear  por- 
tion from  any  sediment  which  may  have  been  deposited,  and  transfer  it  to  bottles, 
which  should  be  securely  corked.  Keep  the  Cautharidal  Collodion  in  a  cool  place, 
remote  from  lights  or  fire."    U.  S. 

Tiie  officinal  process  diffijrs  considerably  in  the  manipulation  from  that  of  the 
U.  S.  P.  1870,  although  the  finished  preparation  is  not  es.sentially  different.  Chloro- 
form is  u.sed  to  extract  the  caniharidiu  from  the  powdered  cautharides,  by  percola- 
tion ;  the  chloroform  is  afterwards  recovered  by  distillation,  and  the  oily  residue 
containing  the  vesicant  is  dissolved  in  the  flexible  collodion.  The  practical  objec- 
tion to  the  process  is  its  costliness,  for,  notwithstanding  the  greatest  care,  consider- 
able chloroform  would  be  wasted  through  volatilization  in  the  process  of  percolation 
and  distillation  in  the  hands  of  the  pharmacist.  The  efficiency  of  chloroform  as  a 
solvent  of  cantharidin  has  been  shown  by  Professor  Procter.  The  original  process 
of  M.  liisch  was  to  exhaust,  by  percolation,  a  pound  of  cantharides,  with  a  mixture 
consisting  of  a  pound  of  ether  and  three  ounces  of  acetic  ether ;  and  in  two  ounces 
of  this  liquid  to  dissolve  25  grains  of  gun  cotton.  Professor  Procter  states  that  it 
has  been  found  more  advantageous  to  exhaust  the  flies  with  ether,  distil  off  the 
ether,  and  mix  the  oily  residue  with  collodion  already  prepared  of  the  proper  con- 
sistence {A.  J.  P.,  xxiv.  303)  ;  and  this  is  probably  a  better  formula  than  the  offi- 
cinal, if  care  is  used  in  recovering  the  ether  to  avoid  contact  with  flame.  Mr.  Charles 
S.  Rand  (^1.  J.  P.,  xxii.  18)  states  that  Ilisch's  preparation,  made  with  double  the 
proportion  of  ether,  vesicates  equally  well,  and  proposes  the  addition  of  about  1  per 
cent,  of  Venice  turpentine,  which  he  has  found  to  prevent  the  disagreeable  and 
sometimes  painful  contraction  of  the  collodion  upon  drying.  The  preparation  may 
be  kept  indefinitely,  in  an  opaque  glass-stoppered  bottle,  without  change;  but,  on 
exposure  to  the  liiiht,  the  greenish  coloring  matter  of  the  flies  bleaches,  and  the 
liquid  becomes  yellowish.* 

Cantharidal  collodion  is  a  very  convenient  epispastic  remedy.  It  may  be  applied 
to  the  surface  by  means  of  a  camels  hair  brush,  and,  after  the  evaporation  of  the 
ether,  which  takes  place  in  less  than  a  minute,  may  be  reapplied  if  tiie  surface  should 
not  be  well  covered.  It  produces  a  blister  in  about  the  same  time  as  the  ordinary 
cerate,  and  has  the  advantages  that  it  is  applied  with  greater  facility,  is  better 
adapted  to  cover  uneven  surfaces,  and  retains  its  place  more  certainly.  According 
to  Mr.  Rand,  if  the  evaporation  of  the  ether  be  restrained  by  a  piece  of  oiled  silk 
immediately  after  its  application,  it  will  act  much  more  speedily. 

COLLODIUM   FLEXILE.  U.S.,  Br.     Flexible  Collodion. 

(COL-LO'DI-UM  FLEX'I-LE.) 
Collodium  Elasticum,  P.O.;  Collodion  elastique,  Fr.;  Elastisches  Collodium,  G. 

"  Collodion,  ninety-two  parts  ;'f  Canada  Turpentine,  ^tjej)ar/s;  Castor  Oil,  three 
parts,  To  make  one  hundred  parts.  Mix  them,  and  keep  the  mixture  in  a  well- 
corked  bottle,  in  a  cool  place,  remote  from  lights  or  fire."  tl.  S. 

"  Take  of  Collodion  six  fliddounces  [Imperial  measure]  ;  Canada  Balsam  one  hun- 
dred and  twenty  grains  ;  Castor  Oil  one  Jluidrachm  [Imp.  meas.].  Mix,  and  keep 
in  a  well-corked  bottle."  Br. 

The  contractility  of  the  collodion  film  has  long  been  felt  as  a  drawback  to  its  use 
simply  for  the  purposes  of  protection.  Mr.  C.  S.  Rand,  of  Philadelphia,  proposed 
to  obviate  this  by  dissolving  one  part  of  gun  cotton  and  three  of  Venice  turpentine 
in  twenty  parts  of  ether.  To  give  more  flexibility  to  the  film,  M.  Sourisseau,  of 
Kaiserberg.  suggested  the  addition  of  one  part  of  elemi  to  twelve  of  collodion.  Ac- 
cording to  Mr.  Startin,  of  London,  opacity  and  elasticity  may  be  imparted  at  the  same 
time,  by  adding  from  half  a  drachm  to  a  drachm  of  lard,  or  some  similar  fatty  matter, 
previously  dissolved  in  ether,  to  an  ounce  of  collodion.    The  qualities  of  softness  and 

*  Croton  Oil  Collodion  is  made  by  mixing  equal  weights  of  croton  oil  and  flexible  collodion. 
{Report  on  Revision  of  U.  S.  Phnrm.,  A.  P.  A.,  1880.) 

f  As  the  liquid  ingredients  in  this  preparation  are  more  conveniently  weighed  than  measured, 
the  equivalent  measures  have  been  omitted. 
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elasticity  may  also  be  given  by  combining  collodion  with  castor  oil,  in  the  proportion 

of  thirty  parts  to  two,  agreeably  to  the  plan  of  M.  Guersant,  who  found  it  useful, 
thus  modified,  in  erysipelas ;  and  the  proportion  of  castor  oil  may  be  increased  if 
thought  desirable.  This  is  the  method  preferred  by  the  French  Codex.  An  elastic 
collodion,  somewhat  similar,  in  which,  besides  castor  oil,  Venice  turpentine  and  white 
wax  are  ingredients,  has  been  proposed  by  E.  Lauras.  (P.  J.  Tr.,  xii.  303.)  Accord- 
ing to  MM.  Cap  and  Garot,  the  most  successful  way  for  obtaining  an  elastic  collodion 
is  to  mix  two  parts  of  glycerin  with  one  hundred  of  collodion.  Glycerized  collodion 
is  exceedingly  supple,  does  not  crack  and  scale  off  from  the  skin,  and  accommodates 
itself  to  the  motions  of  the  part.  In  order  to  imitate  the  color  of  the  skin,  an 
ethereal  tincture  of  turmeric  or  saffron  may  be  added,  so  as  to  produce  the  desired 
tint.  Dr.  Meller  has  proposed  a  solution  of  shellac  in  highly  rectified  alcohol,  so 
as  to  have  a  gelatinous  consistence,  as  a  substitute  for  collodion.  Of  all  these  plans, 
probably  that  followed  in  the  oflBcinal  directions  is  the  best.  Dr.  Tournie  recom- 
mends, in  superficial  cervical  adenitis  with  redness,  painting  the  part  with  several 
layers  of  flexible  collodion  every  two  days.  (^Med.  Times  and  Gaz.,  1S74,  p.  540.) 

COLLODIUM  STYPTICUM.  U.S.    Styptic  CoUodvm. 

(C0L-L6'DI-CM  STYP'TI-CU3L) 

Styptic  Colloid,  Xylostyptic  Ether;    Collodion  styptique,  Fr, 

"  Tannic  Acid,  ticenty  parts  [or  eighty  grains  av.]  ;  Alcohol,  five  parts  [or  twenty- 
six  minims]  ;  Stronger  Ether,  tic enty  parts  [or  one  hundred  and  ten  minims] ;  Collo- 
dion, ^/y^'re  ^ar/s  [or  four  and  a  half  fluidrachms].  To  make  one  hundred  parts 
[or  about  one  fluidounce].  Place  the  Tannic  Acid  in  a  tared  bottle,  add  the  Alco- 
hol, Ether,  and  Collodion,  and  agitate  until  the  Tannic  Acid  is  dissolved.  Keep  the 
product  in  well  corked  bottles,  in  a  cool  place,  remote  from  lights  or  fire."    U.  S. 

This  new  oflBcinal  is  a  modification  of  the  styptic  colloid  of  Dr.  B.  W.  Rich- 
ardson, of  London  (/*.  J.  Tr.,  1867,  p.  29),  a  preparation  which  has  had  considerable 
use,  particularly  in  hospitals.  Experience  has  shown,  however,  that  Dr.  Richardson's 
formula  contained  too  little  tannin ;  and  the  original  quantity  has  been  increased 
in  the  U.  S.  process  from  a  little  over  four  to  twenty  per  cent.  The  manipulation 
in  the  officinal  formula  might  be  improved  by  directing  the  tannic  acid  to  be  rubbed 
into  a  smooth  paste  in  a  mortar  with  sufficient  alcohol,  before  introducing  into  the 
bottle.  This  would  enable  the  pharmacist  to  prepare  it  extemporaneously.  When 
applied  on  wounded  or  abraded  surfaces,  it  soon  loses  the  ether  and  alcohol,  and  a 
firm  coating  is  left,  in  which,  besides  the  tannin  and  colloidal  substance,  are  the 
coagulated  blood  and  secretions  from  the  surface,  forming  a  covering  for  the  part 
by  which  the  air  is  excluded.  The  liquid  is  applied  with  a  camels-hair  brush,  or 
by  means  of  cotton  saturated  with  it,  to  the  edges  of  wounds  closed  by  stitches,  to 
ulcerated  surfaces  and  bleeding  parts.  If  it  be  desired  to  make  a  special  impression 
on  the  diseased  surface,  carbolic  acid,  creasote,  iodine,  morphine,  etc.,  may  be  in- 
corporated with  the  styptic  fluid. 

COLOCYXTHIS.  U.S.     Colocynih. 

(COL-O-CYX'THIS.) 

"  The  fruit  of  Citrullus  Colocynthis,  Schrader  {^at.  Ord.  Cucurbitaceae),  deprived 
of  its  rind."  U.  S.  "  The  dried  decorticated  fruit,  freed  from  seeds,  of  Citiullus 
Colocynthis."  Br. 

Colocynthidis  Folpa,  Br.;  Colocynth  Pulp;  Frnctas  Colocynthidis,  P.(7.y  Poma Colocynthidis ; 
Pulpe  de  Coloquinte;  Coloquinte,  iV.y  Coloqumtenapfel,  Koloquinteninark,  Koloquinten,  G.;  Colo- 
quintida.  It.,  Sp. 

Gen.  Ch.  Male.  Calyx  five-toothed.  Corolla  five-parted.  Filaments  three. 
Female.  Calyx  five-toothed.  Corolla  five-parted.  Pistil  three-clefl.  Seeds  of 
the  gourd  with  a  sharp  edire.    Willd. 

Cucumis  Colocynthis.  Willd.  Sj).  Plant,  iv.  611 ;  Woodv.  Med.  Bot.  p.  189,  t.71. — 
Citrullus  Colocynthis,  Royle's  Mat.  Med.  The  hitter  cucumber  is  an  annual  plant, 
bearing  considerable  resemblance  to  the  common  watermelon.  The  stems,  which  are 
herbaceous  and  beset  with  rough  hairs,  trail  upon  the  ground,  or  rise  upon  neigh-. 
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boring  bodies,  to  which  they  attach  themselves  by  their  numerous  tendrils.  The 
leaves,  which  stand  alternately  ou  long  petioles,  are  triangular,  many-cleft,  variously 
sinuated,  obtuse,  hairy,  of  a  fine  green  color  on  the  upper  surface,  rough  and  pale 
on  the  under.  The  flowers  are  yellow,  and  appear  smgly  at  the  axils  of  the  leaves. 
The  fruit  is  a  globular  pepo,  of  the  size  of  a  small  orange,  yellow  and  smooth  when 
ripe;  and  contains,  within  a  hard,  coriaceous  rind,  a  white,  spongy,  medullary  matter, 
enclosing  numerous  ovate,  compressed,  white  or  brownish  seeds. 

The  plant  is  a  native  of  Turkey,  and  abounds  in  the  islands  of  the  Archipelago. 
It  grows  also  in  various  parts  of  Africa  and  Asia.  Burckhardt,  in  his  travels  across 
Nubia,  found  the  country  covered  with  it ;  Thunberg  met  with  it  at  the  Cape  of 
Good  Hope;  and  Ainslie  says  that  it  grows  in  many  parts  of  Lower  India,  particu- 
larly in  sandy  places  near  the  sea.  It  is  said  to  be  cultivated  in  Spain,  to  abound  in 
Morocco  and  in  the  neighboring  countries,  and  even  to  have  been  collected  in  Japan. 
The  fruit  is  gathered  in  autumn,  when  it  begins  to  become  yellow,  and,  having  been 
peeled,  is  dried  quickly  in  a  stove  or  by  the  sun.  Thus  prepared,  it  is  imported  from 
the  Levant.  Small  quantities  are  said  to  be  imported  into  England  from  Mogadur 
in  the  form  of  brown,  unpeeled  globular  gourds.* 

Properties.  As  kept  in  the  shops,  colocynth  is  in  the  shape  of  whitish  balls  about 
the  size  of  an  orange,  very  light  and  spongy,  and  abounding  in  seeds  which  constitute 
three-fourths  of  their  weight.  The  seeds  are  somewhat  bitter,  but  possess  little 
activity,  and,  according  to  Captain  Lyon,  are  even  used  as  food  in  the  north  of 
Africa.f  When  the  medicine  is  prepared  for  use,  they  are  separated  and  rejected, 
the  pulpy  or  medullary  matter  only  being  employed.  This  has  a  very  feeble  odor, 
but  a  nauseous  and  intensely  bitter  taste.  The  U.  S.  Pharm.  thus  describes  colocynth. 
"From  two  to  four  inches  (5  to  10  cm.)  in  diameter;  globular;  white  or  yellowish- 
white  ;  light ;  spongy ;  readily  breaking  into  three  wedge-shaped  pieces,  each  con- 
taining, near  the  rounded  surfiice,  many  flat,  ovate,  brown  seeds;  inodorous;  taste 
intensely  bitter.  Hard  and  dark  colored  Colocynth  should  be  rejected.  The  pulp, 
when  used,  should  be  deprived  of  the  seeds."  U.  S.  Water  and  alcohol  extract  the 
virtues  of  colocynth.  It  is  a  matter  of  importance  to  be  able  to  determine  whether 
the  drug  miller  who  usually  powders  colocynth  is  careful  to  reject  the  seeds.  If  the 
seeds  have  been  ground  with  the  mass,  the  microscope  will  show  the  presence  of 
numerous  albuminous  granules  derived  from  the  cotyledons.  (W.  T.  Clark,  P.  J.  Tr., 
vii.  509.)  These  are  best  found  by  putting  a  small  amount  of  the  powder  on  the 
glass  slide,  adding  a  drop  of  water,  and  gently  rubbing  the  cover  glass  over  it:  frag- 
ments of  the  double-walled  embryo  sac  showing  on  the  outer  side,  elongated,  more  or 
less  hexagonal,  thin-walled  cells,  and  on  the  inner  side  irregular,  tabular,  thick-walled 
cells.  Powdered  colocynth  containing  a  large  number  of  starch  granules  has  sufi'ered 
adulteration.  Vauquelin  obtained  the  bitter  principle  of  colocynth  in  a  separate 
state,  and  called  it  colocynthin.  According  to  Meissner,  100  parts  of  the  dry  pulp 
of  colocynth  contain  14-4:  parts  of  colocynthin,  100  of  extractive,  4-2  of  fixed  oil,  132 
of  a  resinous  substance  insoluble  in  ether,  9'5  of  gum,  3'0  of  pectic  acid  (pectin), 
17'6  of  gummy  extract  derived  from  the  lignin  by  means  of  potassa,  27  of  phosphate 
of  calcium,  30  of  phosphate  of  magnesium,  and  190  of  lignin,  besides  water.| 
Colocynthin  is  obtained  by  boiling  the  pulp  in  water,  evaporating  the  decoction, 

*  In  Union  Village,  Lebanon,  Ohio,  the  Shakers  formerly  prepared  an  extract  from  a  hybrid 
between  the  colocynth  and  the  watermelon.  The  two  plants  were  placed  close  to  each  other,  and 
the  hybrid  resulting  yielded  the  second  year  a  gourd  resembling  a  watermelon,  but  very  bitter,  and 
affording  an  abundant  extract.  This  is  stated  to  be  equal  in  purgative  properties  to  that  of  colo- 
cynth, but  at  present  it  is  not  manufjictured. 

t  Dr.  Nachtigal  confirms  this  statement  of  Captain  Lyon;  but  with  the  qualification,  that,  before 
being  eaten,  the  seeds  are  deprived  of  their  coating  by  some  mechanical  means,  and  the  kernels  are 
heated  to  the  boiling  point,  then  washed  with  cold  water,  dried,  and  powdered.  Professor  Fiiickiger 
found  a  bitter  principle  in  the  testa,  which  accounts  for  its  rejection  as  food,  though  rendering 
improper  the  rejection  of  the  seed  in  preparing  the  extract.  He  found  in  the  kernels  about  45  per 
cent,  of  fixed  oil  and  18  per  cent,  of  albumen.   [A.  J.  P.,  1872,  p.  538.) 

J  Dr.  Waltz  supposes  that  he  has  found  another  peculiar  principle,  colocynthitin.  It  was  obtained 
by  treating  with  ether  the  alcoholic  extract  previously  exhausted  by  water,  decolorizing  the  ethereal 
solution  with  animal  charcoal,  evaporating  to  drj'ness,  and  dissolving  the  residue  in  nnhydrous 
alcohol,  which  deposited  it  in  crystals  on  spontaneous  evaporation.  It  is  white  and  tasteless,  and 
is  probably  a  resin.  [N.  Jahrbuch  der  Phurm.,  xvi.  10.) 
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470  Diameters, 
a,  inner  layer  of  emliryo  sac ;  6,  outer  layer  of  ditto ;  c,  cells  of  pali- 


treating  the  extract  thus  procured  with  alcohol,  evaporating  the  alcoholic  solution, 
and  submitting  the  residue,  which  consists  of  the  bitter  principle  and  acetate  of 
potassium,  to  the  action  of  a 
little  cold  water,  which  dis- 
solves the  latter,  and  leaves 
the  greater  part  of  the  former 
untouched.  Mr.  Bastick  ob- 
tained it  by  exhausting  the 
pulp  with  cold  water,  heating 
the  solution  to  ebullition,  add- 
ing subacetate  of  lead  so  long 
as  a  precipitate  was  produced, 
filtering  the  liquor  when  cold, 
adding  dilute  sulphuric  acid 
gradually  until  it  no  longer 
occasioned  a  precipitate,  boil- 
ing to  expel  free  acetic  acid, 
filtering  to  separate  sulphate 
of  lead,  evaporating  cautiously 
nearly  to  dryness,  extracting* 
the  colocynthin  from  the  re- 
siduum by  strong  alcohol, 
which  left  the  salts,  and  finally 
evaporating  the  alcoholic  solu- 
tion.   The  following  process,  _        ,        _         _  _  .    _       _ 

employed  by  Dr.  Waltz,  prob-   saded  layer  with  grannies ;  d,  stomata  froni  cotyledon  ;  ^.granules  from 
11        •    ij     -^  •  V^   ^        cotyledons :/,  epidermis  of  riud:  A,  starch  granule  (side  Yiew). 

ably  yields  It  in  a  purer  state. 

Colocynth  is  exhausted  by  alcohol  of  0'84,  the  tincture  evaporated  to  dryness,  the  resi- 
due treated  with  water,  and  the  solution  precipitated  first  with  acetate  and  afterwards 
with  subacetate  of  lead.  The  yellow  filtered  liquor  is  then  treated  with  sulphuretted 
hydrogen  to  separate  the  lead,  and,  after  filtration,  with  solution  of  tannic  acid,  which 
throws  down  a  compound  of  tannic  acid  and  colocynthin.  This  is  dissolved  in  alcohol, 
the  tannin  thrown  down  by  subacetate  of  lead,  the  excess  of  lead  separated,  and  the 
liquid  digested  with  animal  charcoal,  filtered,  and  evaporated.  The  residue,  washed 
with  anhydrous  ether,  is  pure  colocynthin.  This  is  yellowish,  somewhat  translucent, 
brittle  and  friable,  fusible  by  a  heat  below  100°  C  (212°  F.),  inflammable,  more  soluble 
in  alcohol  than  in  water,  but  capable  of  rendering  the  latter  intensely  bitter.  M.  Mou- 
chon  states  tliat  it  is  insoluble  in  ether.  It  is  neither  acid  nor  alkaline ;  but  its  aqueous 
solution  gives  with  infusion  of  galls  a  copious  white  precipitate.  Its  formula,  accord- 
ing to  Dr.  Waltz,  is  Cj^Hg^O^j.  Upon  the  same  authority  it  is  a  glucoside,  being 
resolved,  by  the  action  of  sulphuric  acid,  into  sugar  and  a  peculiar  resinous  substance 
termed  cohcynthein.  An  infusion  of  colocynth,  made  with  boiling  water,  gelatinizes 
upon  cooling.  Neumann  obtained  from  768  parts  of  the  pulp,  treated  first  with 
alcohol  and  then  with  water,  168  parts  of  alcoholic  and  216  of  aqueous  extract. 

Medical  Properties  and  Uses.  The  pulp  of  colocynth  is  a  powerful  drastic, 
hydragogue  cathartic,  producing,  when  given  in  large  doses,  violent  griping,  and 
sometimes  bloody  discharges,  with  dangerous  inflammation  of  the  bowels.  Death 
has  resulted  from  a  teaspoonful  and  a  half  of  the  powder.  {Cluistison.')  Even 
in  moderate  doses  it  sometimes  acts  with  much  harshness,  and  is,  therefore,  sel- 
dom prescribed  alone.  By  some  writers  it  is  said  to  be  diuretic.  It  was  fre- 
quently employed  by  the  ancient  Greeks  and  the  Arabians,  though  its  drastic  nature 
was  not  unknown  to  them.  Among  the  moderns  it  is  occasionally  used  in  obstinate 
dropsy,  and  in  various  affections  depending  on  disordered  action  of  the  brain.  In 
combination  with  other  cathartics  it  loses  much  of  its  violence,  but  retains  its  pur- 
gative energy,  and  in  this  state  is  extensively  employed.  The  compound  extract 
of  colocynth  is  a  favorite  preparation  with  many  practitioners ;  and.  combined  with 
calomel,  extract  of  jalap,  and  gamboge,  it  forms  a  highly  efficient  and  safe  cathartic, 
especially  useful  in  congestion  of  the  portal  circle  and  torpidity  of  the  liver.  (See 
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Pilulse  Catharficx  Compositse.}  The  dose  of  colocynth  is  from  five  to  ten  graii.s 
(0'33-0-65  Gm.).  It  is  best  administered  in  minute  division,  effected  by  tritura- 
tion with  gum  or  farinaceous  matter.  The  active  principle  has  sometimes  been  em- 
ployed, and,  in  the  impure  state  in  which  it  is  prepared  by  the  process  of  M.  Emile 
Mouchon,  may  be  given  in  the  dose  of  a  grain  (-065  Gm.).* 

Thunberg  states  that  the  fruit  of  0.  Colocynthis,  at  the  Cape  of  Good  Hope,  is 
rendered  so  mild  by  being  properly  pickled,  that  it  is  eaten  both  by  the  natives  and 
the  colonists ;  but,  as  it  is  thus  employed  before  attaining  pei'fcct  maturity,  it  is 
possible  that  the  drastic  principle  may  not  have  been  developed. 

Off.  Prep.  Extractum  Colocynthidis,  IT.  S.;  Extractum  Colocynthidis  Compo.s- 
itum,  Br.;  Pilula  Colocynthidis  Composita,  Br.;  Pilula  Colocynthidis  et  Hyoscy- 
ami,  Br. 

CONFECTIONES.  U.  8.,  Br.     Confections. 

(CON-FEC-TI-O'NE.5— kpn-fek-shf-O'nez.) 

Electuaries/  Conserves,  Electuaires,  SaccharoI6s  mous,  Fr.;  Conserven,  Latwergen,  G. 

Under  the  general  title  of  Confections,  the  Pharmacopoeias  include  all  those  prep^ 
arations  having  the  form  of  a  soft  solid,  in  which  one  or  more  medicinal  substances 
are  incorporated  with  saccharine  matter,  with  a  view  either  to  their  preservation  or 
more  convenient  administration.  But  two  confections  have  been  retained  in  the 
present  revision  of  the  U.  S.  Pharmacopoeia.  The  old  division  into  Conserves  and 
Electuaries  has  been  abandoned ;  but,  as  there  is  some  ground  for  the  distinction, 
we  shall  make  a  few  general  remarks  upon  each  division,  before  proceeding  to  the 
consideration  of  the  individual  preparations. 

Conserves  consist  of  recent  vegetable  substances  and  refined  sugar  beaten  into 
a  uniform  mass.  By  means  of  the  sugar,  the  vegetable  matter  is  enabled  to  resist 
for  some  time  the  decomposition  to  which  it  would  otherwise  be  exposed  in  the  un- 
dried  state,  and  the  properties  of  the  recent  plant  are  thus  retained  to  a  certain  ex- 
tent unaltered.  But,  as  active  medicines  even  thus  treated  undergo  some  change, 
and  those  which  lose  their  virtues  by  desiccation  cannot  be  long  preserved,  the  few 
conserves  now  retained  are  intended  rather  as  convenient  vehicles  of  other  substances 
than  for  separate  exhibition.  The  sugar  used  in  their  preparation  should  be  reduced 
to  a  fine  powder  by  pounding  and  sifting,  as  otherwise  it  will  not  mix  uniformly 
with  the  other  ingredients. 

Electuaries  are  mixtures  con.sisting  of  medicinal  substances,  especially  dry  pow- 
ders, combined  with  syrup  or  honey,  in  order  to  render  them  less  unpleasant  to  the 
taste,  and  more  convenient  for  internal  use.  They  are  usually  prepared  extempora- 
neously ;  and  it  is  only  when  their  complex  nature  renders  it  convenient  to  keep  them 
ready  made  in  the  shops,  or  some  peculiarity  in  the  mode  of  mixing  the  ingredients 
requires  attention,  that  they  become  proper  objects  for  ofiicinal  direction.  Their  con- 
sistence should  not  be  so  soft,  on  the  one  hand,  as  to  allow  the  ingredients  to  sepa- 
rate, nor  so  firm,  on  the  other,  as  to  prevent  them  from  being  swallowed  without 
mastication.  Different  substances  require  different  proportions  of  syrup.  Light 
vegetable  powders  usually  require  twice  their  weight,  gum-resins  two-thirds  of  their 
weight,  resins  somewhat  less,  mineral  substances  about  half  their  weight,  and  deli- 
quescent salts  not  more  than  one-tenth.  Should  the  electuary  be  found,  after  hav- 
ing been  kept  for  a  short  time,  to  swell  up  and  emit  gas,  it  should  be  beaten  over 
again  in  a  mortar,  so  that  any  portion  of  the  sugar  which  may  have  crystallized  may 
be  again  accurately  incorporated  with  the  other  ingredients.  Should  it,  on  the  con- 
trary, become  dry  and  hard  from  the  mutual  reaction  of  its  constituents,  more  syrup 
should  be  added,  so  as  to  give  it  the  requisite  consistence.  If  the  dryness  result 
from  the  mere  evaporation  of  the  aqueous  part,  water  should  be  added  instead  of 
syrup,  and  the  same  remark  is  applicable  to  the  conserves.  To  prevent  the  harden- 
ing of  electuaries,  the  French  writers  recommend  the  use  of  syrup  prepared  from 
brown  sugar,  which  is  less  apt  to  crystallize  than  that  made  from  the  refined.  Mo- 
lasses would  answer  the  same  purpose  ;  but  its  taste  might  be  objectionable.     Som  ; 

*  For  further  processes  for  preparing  colocynthin,  see  U.  S.  D.,  fourteenth  edition,  or  A.  J.  P., 
xxviii.  166  J  1863,  116. 
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employ  honey,  but  this  is  not  always  acceptable  to  the  stomach.     Glycerin  might 
sometimes  be  used  with  advantage.* 

COXFECTIO   OPII.  Br.     Con/edion  of  Opium. 

(ajX-FfiC'TI-O  O'PI-i— kon-fSk'8hf-5.) 
Electuariam  Theriaca,  P.  G.;  Confection  (Electuaire)  opiace,  Th^riaque,  Fr.;   Opiamlatwerge, 
Theriak,  G. 

"  Take  of  Compound  Powder  of  Opium  one  hundred  and  ninety-two  grains ; 
Syrup  one  Jluidounce  [Imperial  measure].  Mix."  Br. 

This  preparation  was  dropped  in  the  last  revision  of  the  U.  S.  Pharm.  It  was 
intended  as  a  substitute  for  those  exceedingly  complex  and  unscientific  preparations, 
formerly  known  by  the  names  of  theriuca  and  tnithridate,  which  have  been  expelled 
from  modern  pharmacy.  It  was  an  officinal  of  the  London  and  Edinburgh  Col- 
leges, and,  after  having  been  discarded  in  the  first  British  Pharmacopceia,  was 
adopted  in  the  last  edition.  The  preparation  is  a  combination  of  opium  with 
spices,  which  render  it  more  stimulant,  and  more  grateful  to  a  debilitated  stomach. 
It  may  be  given  in  atonic  gout,  flatulent  colic,  diarrhoea  unattended  with  inflamma- 
tion, and  other  diseases  requiring  the  use  of  a  stimulant  narcotic.  Added  to 
Peruvian  bark  or  sulphate  of  quinine,  it  increases  the  efficacy  of  this  remedy  in  ob- 
stinate cases  of  intermittent  fever.  One  grain  of  opium  is  contained  in  about  thirty- 
six  grains  of  the  U.  S.  confection  of  1870,t  and  in  about  forty  grains  of  the  British. 

COXFECTIO   PIPERIS.   Br.     Con/edion  of  Black  Pepper. 

(a»X-FEC'TI-6  Pi'PEK-iS.) 
Electuarium  Piperis;  Electuaire  de  Poivre, />./  Pfefferlatwerge,  G. 

"  Take  of  Black  Pepper,  in  fine  powder,  tico  ounces ;  Caraway  Fruit,  in  fine 
powder,  three  ounces  ;  Clarified  Honey  fifteen  ounces.  Rub  them  well  together  in 
a  mortar."  Br.  This  preparation  was  intended  as  a  substitute  for  iraroTs  paite^ 
which  acquired  some  reputation  in  Great  Britain  as  a  remedy  in  piles  and  ulcers  of 
the  rectum.  To  do  good,  it  must  be  continued,  according  to  Mr.  Brodie,  for  two, 
three,  or  four  months.  The  dose  is  from  one  to  two  drachms  repeated  two  or  three 
times  a  day.  Its  stimulating  properties  render  it  inapplicable  to  cases  attended  with 
much  inflammation. 

COXFECTIO   ROS.E.  U.  S.     Confedion  of  Rose. 

(COX-FEC'TI-O  KO'§^.) 
Confectio  Boss  Oallies,  Br.;  Confection  of  Roses;   Conserva  Rosaram;  Conserve  de  Rose 
rouge,  fr.:   Rosen-Conserve,  G. 

"  Red  Rose,  in  No.  60  powder,  eight  parts  [or  one  ounce  av.]  ;  Sugar,  in  fine 
powder,  sixty  four  parts  [or  eight  ounces  av.]  ;  Clarified  Honey,  twelve  parts  [or 
one  and  a  half  ounces  av.]  ;  Rose  Water,  sixteen  parts  [or  two  fluidounces],  To 
make  one  hundred  parts  [or  twelve  and  a  half  ounces].  Rub  the  Red  Rose 
witli  the  Rose  Water  heated  to  65°  C.  (149^  F.),  then  gradually  add  the  Sugar 
and  Honey,  and  beat  the  whole  together  until  thoroughly  mixed."    U.  S. 

•  Confectio  Aromatica.  Aromatic  Confection.  (Electuarium  Aromaticum  ;  Electuaire,  Confection 
aromatique,  Fr.;  Aromatische  Latwerge,  Gewiirzlatwerge,  G.)  "  Take  of  Aromatic  Powder  four 
troyouHcet:  Clarified  Honey  finr  troyonucet,  or  a  ttijficieiit  quantity.  Rub  the  Aromatic  Powder 
with  Clarified  Honey  until  a  uniform  mass  of  the  proper  consistence  is  obtained."  U.  S.  1870.  The 
aromatic  confection  has  been  abandoned  in  the  U.  S.  and  Br.  Pharmacopoeias,  probably  because 
readily  prepared  extemporaneously.  It  affords,  nevertheless,  a  convenient  means  of  administering 
the  spices  contained  in  it,  and  an  agreeable  vehicle  for  other  medicines.  The  1S70  U.  S.  formula 
differed  favorably  from  that  of  1850  in  the  omission  of  the  saffron  ;  and  the  place  of  the  syrup  of 
orange  peel  has  been  economically  supplied  by  using  a  larger  proportion  of  honey.  The  confection 
is  given  in  debilitated  states  of  the  stomach.     The  dose  is  from  ten  to  sixty  grains  (0-65-3-9  Gm.)." 

Confectio  Aurantii  C'>rtiei9.  Confection  of  Orange  Peel.  (Conserva  Aurantii :  Conserve  d'Ecorce 
d'Orange,  Fr.;  Apfelsinenschalen-Conserve,  G.)  "Take  of  Sweet  Orange  Peel,  recently  separated 
from  the  fruit  by  grating,  twelve  troyounces:  Sugar  [refined]  thirty-gix  troyounces.  Beat  the  Orange 
Peel  with  the  Sugar,  gradually  added,  until  they  are  thoroughly  mixed."  U.  S.  1870.  This  con- 
fection, like  the  preceding,  has  been  dropped  in  the  U.  S.  and  Br.  Pharmacopoeias.  It  is  not  used 
as  frequently  as  it  deserves  to  be.  It  is,  when  well  made,  a  grateful  aromatic  vehicle  or  adjunct  for 
tonic  and  j)urgative  powders. 

t  "Take  of  Opium,  in  fine  powder,  two    hundred  and  gerenty  graing ;  Aromatic  Powder  »ix 
ii-oyonnce^  :  Clarified  Honey /our/ee«  troyounceg.    Rub  the  Opium  with  the  Aromatic  Powder,  then 
add  the  Honey,  and  beat  the  whole  together  antil  thoroaghly  mixed."     U.  S.  1870. 
31 
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**  Take  of  Fresh  Red-Rose  Petals  one  pound ;  Refined  Sugar  three  pounds.  Beat 
the  Petals  to  a  pulp  ia  a  stone  mortar ;  add  the  Sugar,  and  rub  them  well  together." 
Br. 

This  preparation  diifers  from  that  formerly  oflBcinal  only  in  a  slight  increase,  4 
per  cent.,  in  the  quantity  of  sugar;  this  is  rather  an  improvement. 

In  the  British  process  the  unblown  petals  only  are  used,  and  these  should  be  de- 
prived of  their  claws ;  in  other  words,  the  rose-buds  should  be  cut  off  a  short  dis- 
tance above  their  base,  and  the  lower  portion  rejected.  In  the  last  three  editions  of 
the  U.  S.  Pharmacopoeia,  dried  roses  have  been  substituted  for  the  fresh,  as  the  latter 
are  not  brought  to  our  market.  The  process  is  very  similar  to  that  of  the  French 
Codex.  We  have  been  informed,  however,  that  much  of  the  confection  of  roses 
made  in  Philadelphia  on  the  large  scale  is  prepared  from  the  fresh  petals  of  the  hun- 
dred-leaved rose  and  others,  by  beating  them  into  a  pulp  with  sugar,  as  in  the  Brit- 
ish process.  An  excuse  for  this  deviation  from  the  officinal  formula  is, .that  the 
confection  thus  made  has  greater  adhesiveness  than  the  officinal,  and  is  therefore 
better  fitted  for  the  formation  of  pills. 

This  confection  is  slightly  astringent,  but  is  almost  exclusively  used  as  a  vehicle 
of  other  medicines,  or  to  impart  consistence  to  the  pilular  mass. 

Off.  Prep.  Pilula  Aloes  Barbadensis,  Br.;  Pil.  Aloes  et  Assafoetidae,  Br.;  Pil. 
Aloes  et  Ferri,  Br.;  Pil.  Aloes  et  Myrrhse,  Br.;  Pil.  Aloes  Socotrina;,  Br.;  Pil. 
Ferri  Carbonatis,  Br.;  Pilulae  Hydrargyri ;  Pil.  Plumbi  cum  Opio,  Br. 

CONFECTIO   ROS^  CANINE.  Br,     Confection  of  Hips. 
(con-f£c'ti-o  CA-NI'N^  ) 

Confectio  Cynosbati,  Conserva  Cynorrhodi;  Conserve  de  Cynorrhodon,  Fr. ;  Hainbutten- 
Conserve,  G. 

"  Take  of  Hips  deprived  of  their  seeds  one  pound ;  Refined  Sugar  two  pounds. 
Beat  the  Hips  to  a  pulp  in  a  stone  mortar,  and  rub  the  pulp  through  a  sieve,  then 
add  the  Sugar,  and  rub  them  well  together."  Br. 

This  preparation  is  acidulous  and  refrigerant,  and  is  used  in  Europe  for  forming 
more  active  medicines  into  pills  and  electuaries.  On  standing  it  is  apt  to  develop 
saccharine  crystals,  and  is  therefore  not  so  eligible  as  confection  of  rose. 

Off.  Prep.  Pilula  Quiniae,  Br. 

CONFECTIO   SCAMMONII.  Br.     Confection  of  Scammony. 

(CON-FEC'TI-6  SCAM-MO'NI-I.) 
Electuaire  ou  Confection  de  Scammonee,  Fr.;  Scammonium-Latwerge,  G. 
"Take  of  Scammony,  in  fine  powder,  three  ounces;  Ginger,  in  fine  powder,  one 
ounce  and  a  half;  Oil  of  Caraway  one  Jiuidrachm  ;  Oil  of  Cloves  half  a  fluid- 
drachm;  Syrup  three  fluidounces  ;  Clarified  Honey  one  ounce  and  a  half.  Rub  the 
powders  with  the  Syrup  and  the  Honey  into  a  uniform  mass,  then  add  the  Oils  and 
mix."  Br.     The  ounce  used  in  this  process  is  the  avoirdupois  ounce. 

The  confection  is  actively  cathartic  in  the  dose  of  half  a  drachm  or  a  drachm,  but 
is  very  little  used.  The  British  Pharmacopoeia  now  directs  scammony  alone  in  its 
formula  without  the  alternative  of  the  resin  given  in  the  first  edition.  This  is  a 
decided  improvement.  As  this  drug  is  generally  found  in  the  market,  it  has  but 
little  more  than  half  the  strength  of  the  resin.  It  is  true  that  the  purest  and  best 
scammony  is  much  stronger  than  this,  yet  it  is  decidedly  weaker  than  its  resin,  and 
the  Pharmacopoeia  itself  describes  it  as  containing  only  from  80  to  90  per  cent,  of 
this  ingredient.  It  appears  to  have  been  a  strange  want  of  precision  thus  to  con- 
found the  two,  as  if  they  were  to  be  given  in  the  samedose. 

CONFECTIO   SENN^.    U.S.     Confeetion  of  Senna. 

(OON-FEC'TI-6  SfiN'NiE.) 

Electuarium  e  Senna,  P.G.;  Electuarium  de  Senna  Compositum,  Electuarium  Lenitivum  ;  Elec- 
tuaire deSene  compost',  Electuaire  lenitif,  Fr.;  Sonnalatwerge,  G. 

"  Senna,  in  No.  60  powder,  ten  parts;  Coriander,  in  No.  40  powder,  six  parts  ; 
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Cassia  Fistula,  bruised,  sixteen  parts;  Tamarind,  ten  parts;  Prune,  sliced,  set>en 
parts;  Fig,  bruised,  twelve  parts  ;  Sugar,  in  fine  fo^ der,  Ji/t^  jxirts  ;  Water,  Si'ar/y 
parts.  To  make  one  hundred  parts.  Place  the  Cassia  Fistula,  Tamarind,  Prune,  and 
Fig  in  a  close  vessel  with  forty-jive  (45)  'parts  of  the  Water,  and  digest  for  three 
hours,  by  means  of  a  water-bath.  Separate  the  coarser  portions  with  the  hand,  and 
rub  the  pulpy  mass,  first  through  a  coarse  hair  sieve,  and  then  through  a  fine  one, 
or  through  a  muslin  cloth.  Mix  the  residue  with  the  remainder  of  the  Water,  and, 
having  digested  the  mixture  for  a  short  time,  treat  it  as  before,  and  add  the  product 
to  the  pulpy  liquid  first  obtained.  Then,  by  means  of  a  water-bath;  dissolve  the 
Sugar  in  the  pulpy  liquid,  and  evaporate  the  whole  until  it  weighs  eighty-four  (84) 
parts.  Lastly,  add  the  Senna  and  Coriander,  and  incorporate  them  thoroughly 
with  the  other  ingredients  while  yet  warm."    U.  S. 

"Take  of  Senna,  in  fine  powder,  seven  ounces;  Coriander  Fruit,  in  fine  powder, 
three  ounces;  Figs  ticehe  ounces;  Tamarind  nine  ounces ;  Cassia  Pulp  nine  ounces ; 
Prunes  six  ounces  ;  Extract  of  Liquorice  three-quarters  of  an  ounce  ;  Refined  Sugar 
thirty  ounces  ;  Distilled  Water  a  sufficiency.  Boil  the  Figs  and  Prunes  gently  with 
twent^'-four  [fluid]ounces  of  Distilled  Water  in  a  covered  vessel  for  four  hours  ;  then, 
having  added  more  Distilled  Water  to  make  up  the  quantity  to  its  original  volume, 
mix  the  Tamarind  and  Cassia  Pulp,  digest  for  two  hours,  and  rub  the  softened  pulp 
of  the  fruits  through  a  hair  sieve,  rejecting  the  seeds  and  other  hard  parts.  To  the 
pulped  product  add  the  Sugar  and  Extract  of  Liquorice  and  dissolve  them  with  a 
gentle  heat ;  while  the  mixture  is  still  warm,  add  to  it  gradually  the  mixed  Senna 
and  Coriander  powders,  and  mix  the  whole  thoroughly,  making  the  weight  of  the 
resulting  Confection  seventy-five  ounces  either  by  evaporation  or  by  the  addition  of 
more  Distilled  Water."  £r.  The  ounce  employed  in  the  British  process  is  the 
avoirdupois  ounce. 

The  Confection  of  Senna,  when  correctly  made,  is  an  elegant  preparation,  and  keeps 
well  if  properly  secured.  The  present  U.  S.  process  differs  from  that  of  1860  in  pre- 
paring the  pulps,  as  suggested  in  former  editions  of  this  Dispensatory,  instead  of 
taking  them  already  prepared.  There  may  be  diflBculty,  however,  in  the  evapora- 
tion to  84  parts,  particularly  if  the  pulpy  drugs  are  of  good  quality.  The  present 
preparation  contains  nearly  20  per  cent,  more  sugar  than  that  oflBcinal  in  1870, 
and  nearly  2  per  cent,  more  senna.  It  is  not  uncommon  to  omit  the  cassia  pulp  in 
the  preparation  of  the  confection,  as  the  pods  are  not  always  to  be  found  in  the 
market.  But,  as  this  is  next  to  senna  the  most  active  ingredient,  the  omission  is  to 
be  regretted.  Cassia  fistula  is  now  readily  procured  in  commerce,  and  there  can 
be  no  excuse  for  its  omission.  It  has  also  been  proposed  to  substitute  the  fluid 
extract  of  senna  for  the  crude  drug  (A.  J.  /*.,  xliii.  123) ;  but,  as  the  fluid  extract 
is  of  such  uncertain  quality,  the  leaves  themselves  are  certainly  preferable. 

This  is  one  of  our  best  and  most  pleasant  laxatives,  being  admirably  adapted  to 
cases  of  habitual  costiveness,  especially  in  pregnant  women  and  persons  aflTected  with 
piles.  It  is  also  very  useful  in  constipation  during  convalescence  from  acute  disease. 
The  dose  is  two  drachms  (7*8  Gm.),  to  be  taken  at  bedtime. 

COXFECTIO  SULPHURIS.  Br.     Confection  of  Sulphur. 

(CON-FEC'TI-6  SUL'PHl'-RIS.) 
Electuarium  Sulphuris;  Electuaire  de  Soufre,  Fr.;  Schwefel-Latwerge,  G. 
"  Take  of  Sublimed  Sulphur  four  ounces  [avoirdupois]  ;  Acid  Tartrate  of  Potash 
one  ounce  [av.] ;    Syrup  of  Orange  Peel  four  Jiuidounces.  •   Rub  them  well  to- 
gether." Br.  , 

This  is  merely  a  mode  of  administering  the  two  laxatives,  sulphur  and  bitartrate 
of  potassium  ;  and  the  relative  proportion  of  the  latter  is  so  small  that  it  can  have 
little  efiect.     The  dose  is  from  one  to  two  drachms  or  more. 

COXFECTIO   TEREBINTHINiE.  Br.     Confection  of  Turpentine. 

(coN-FEc'Ti-o  ter-e-bin'thi-nj:.) 

Electuarium  Terebinthinatum ;  Electuaire  ter^binthinS, /'r.;     Terpentinol-Latwerge,  G. 

"  Take  of  Oil  of  Turpentine  one  fluidounce ;  Liquorice  Root,  in  powder,  one 
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ounce  [avoirdupois] ;  Clarified  Honey  two  minces  [av.].     Rub  the  Oil  of  Turpen- 
tine •with  the  Liquorice,  add  the  Honey,  and  mix  to  a  uniform  consistence."  Br. 

Confections  mij^ht  be  multiplied  indefinitely  upon  the  principle  which  appears  to 
have  been  adopted  here,  that,  namely,  of  giving  a  convenient  formula  for  the  admin- 
istration of  medicines.  The  efiects  of  this  confection  are  those  only  of  the  oil  of 
turpentine.     The  dose  may  be  from  a  scruple  to  a  drachm. 

CONII  FOLIA.  Br.    Omium  Lecsves. 

(CO-Nl'i  FO'LI-A.) 
Hemlock  Leaves;  Herba  Conii,  P.G.;  Herba  Cicutse  Majoris ;  Feuilles  de  grande  Cigue  (de  CiguS 
ofiScinale),  Fr.;  Schierlingskraut,  Schierlings-Blatter,  G. 

"  The  fresh  leaves  and  young  branches  of  Spotted  Hemlock,  Conium  maculatum  ; 
also  the  leaves  separated  from  the  branches  and  carefully  dried  ;  gathered  from  wild 
British  plants  when  the  fruit  begins  to  form."  Br. 

CONIUM.  U.S.,  Br.     Conium.     [Hemlock.'] 

(CO-Ni'tJM.) 

"  The  full-grown  fruit  of  Conium  maculatum.  Linne.  {Nat.  Ord.  Umbelliferae, 
Campylospermae),  gathered  while  yet  green."  U.  S.  "  The  dried  ripe  fruit  of  Conium 
maculatum,  Spotted  Hemlock."  Br. 

Conii  Fractus,  Br.;  Hemlock  Fruit;  Fruits  de  grande  Cigue,  Cigue  ordinaire,  Grand  Cigue, 
Fr.:  Gefleckter  Schierling,  Schierlingsfriichte,  G.;  Cicuta,  It.,  Sp. 

Gen.  Ch.  Partial  involucre  halved,  usually  three-leaved.  JFrutt  nearly  globular, 
five  streaked,  notched  on  both  sides.   Willd. 

Conium  maculatum.  Willd.  Sp.  Plant,  i.  1395  ;  Bigelow,  Am.  Med.  Bat.  i.  113  ; 
Woodv.  Med.  Bot.  p.  104,  t.  42.  This  is  an  umbelliferous  plant,  having  a  biennial 
spindle-shaped  whitish  root,  and  an  herbaceous  branching 
stem,  from  three  to  six  feet  high,  round,  hollow,  smooth, 
shining,  slightly  striated,  and  marked  with  brownish  purple 
spots.  The  lower  leaves  are  tripinnate,  more  than  a  foot  in 
length,  shining,  and  attached  to  the  joints  of  the  stem  by 
sheathing  petioles  ;  the  upper  are  smaller,  bipinnate,  and  in- 
serted at  the  division  of  the  branches  ;  both  have  channelled 
footstalks,  and  incised  leaflets,  which  are  deep  green  on  their 
upper  surface  and  paler  beneath.  The  flowers  are  very  small, 
white,  and  disposed  in  compound  terminal  umbels.  The 
general  involucre  consists  of  from  three  to  seven  lanceolate, 
reflected  leaflets,  whitish  at  their  edges  ;  the  partial  involucre, 
of  three  or  four,  oval,  pointed,  spreading,  and  on  one  side 
only.  There  are  five  petals,  cordate,  with  their  points  in- 
flected, and  nearly  equal.  The  stamens  are  spreading,  and 
about  as  long  as  the  corolla ;  the  styles  diverging.  The  fruit, 
commonly  called  seeds,  is  roundish-ovate,  a  line  and  a  half 
or  rather  less  in  length  by  a  line  in  breadth,  striated,  and 
composed  of  two  plano-convex,  easily  separable  parts,  which  have  on  their  outer 
surface  five  crenated  ribs  separated  by  slightly  wrinkled  furrows.  On  cross-section 
the  absence  of  oil-ducts  becomes  apparent,  and  a  deep  furrow  upon  the  commis- 
sural face  of  the  albumen  gives  a  reniform  appearance.  As  kept  in  the  shops,  the 
mericarps  are  usually  separated.  They  are  thus  described  in  the  U.S.  Pharmaco- 
poeia. "  Abo.ut  one-eighth  of  an  inch  (3  mm.)  long;  broadly  ovate ;  laterally  com- 
pressed ;  gray-green ;  often  divided  into  the  two  mericarps,  each  with  five  crenate  ribs, 
without  oil-tubes,  and  containing  a  seed  which  is  grooved  on  the  face ;  odor  and 
taste  slight.  When  triturated  with  solution  of  potassa,  Conium  gives  ofi"  a  strong, 
disagreeable  odor."    U.  S. 

Conium  is  a  native  of  Europe,  and  has  become  naturalized  in  the  United  States, 
where  it  is  also  cultivated  for  medicinal  purposes.  It  grows  usually  in  clusters  along 
the  roadsides,  or  in  waste  grounds,  and  is  found  most  abundantly  near  old  settlements. 
It  flowers  in  June  and  July.     The  whole  plant,  especially  at  this  period,  exhales  a 
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fetid  odor,  compared  by  some  to  that  of  mice,  by  others  to  that  of  the  urine  of 
cats ;  and  narcotic  effects  result  from  breathing  for  a  long  time  air  loaded  with  the 
effluvia.  The  plant  varies  in  narcotic  power  according  to  the  weather  and  climate, 
bein"'  most  active  in  hot  and  dry  seasons  and  in  warm  countries.  The  hemlock  of 
Greece,  Italy,  and  Spain  is  said  to  be  much  more  energetic  than  that  of  the  north  of 
Europe.  As  a  general  rule,  those  plants  are  most  active  which  grow  in  a  sunny  ex- 
posure. The  term  cicufa,  which  has  often  been  applied  to  this  plant,  belongs  to  a 
different  genus.     The  leaves  and  fruit  are  officinal. 

The  proper  season  for  gathering  the  leaves  is  when  the  plant  is  in  flower;  and  Dr. 
Fothergill  asserts,  from  experiment,  that  they  are  most  active  about  the  tinje  when 
the  flowers  begin  to  fade.  The  footstalks*  should  be  rejected,  and  the  leaflets  quickly 
dried,  either  in  the  hot  sun,  on  tin  plates  before  a  fire,  or  by  a  stove-heat  not  ex- 
ceeding I'iO*'  F.  They  should  be  kept  in  boxes  or  tin  cases,  excluded  from  the  air 
and  light,  by  exposure  to  which  they  lose  their  fine  green  color,  and  become  de- 
teriorated. The  same  end  is  answered  by  pulverizing  them,  and  preserving  the 
powder  in  opaque  and  well-stopped  bottles.  But  little  reliance  can  be  placed  on  the 
dried  leaves ;  as,  even  when  possessed  of  a  strong  odor  and  a  fine  green  color,  tliey 
may  be  destitute  of  the  narcotic  principle.  When  rubbed  with  caustic  potassa  they 
should  exhale  the  odor  of  conine.  The  fruit  retains  its  activity  much  longer  than 
the  leaves.  Dr.  Christison  found  them  to  have  sustained  no  diminution  of  power 
after  having  been  kept  eight  years.  Hirtz  inferred  from  experiment  that  extract  of 
the  seeds  was  ten  times  stronger  than  that  of  the  leaves. 

Properties.  The  dried  leaves  of  the  hemlock  have  a  strong,  heavy,  narcotic  odor, 
less  disagreeable  than  that  of  the  recent  plant.  Their  taste  is  bitterish  and  nauseous; 
their  color  a  dark  green,  which  is  retained  in  the  powder.  A  slight  degree  of  acri- 
mony possessed  by  the  fresh  leaves  is  said  to  be  dissipated  by  drying.  The  seeds 
have  a  yellowish  gray  color,  a  feeble  odor,  and  a  bitterish  taste.  Their  form  has 
already  been  described.  \Vater  distilled  Irom  the  fresh  leaves  has  the  odor  of  hem- 
lock, and  a  nauseous  taste,  but  does  not  produce  narcotic  effects.  The  decoction  has 
little  taste,  and  the  extract  resulting  from  its  evaporation  is  nearly  inert.  From  these 
facts  it  is  inferable  that  the  active  principle,  as  it  exists  in  the  plant,  is  not  volatile 
at  100°  C.  (212°  F.),  and,  if  soluble  in  water,  is  injured  by  a  boiling  heat.  Alcohol 
and  ether  take  up  the  narcotic  properties  of  the  leaves ;  and  the  ethereal  extract, 
which  is  of  a  rich  dark  green  color,  is  stated  by  Dr.  A.  T.  Thomson  to  have  the 
smell  and  taste  of  the  plant  in  perfection,  and  in  the  dose  of  half  a  grain  to  produce 
headache  and  Vertigo.  Upon  destructive  distillation,  the  leaves  yield  a  very  poisonous 
empyreumatic  oil.  Schrader  found  in  the  juice  of  the  leaves,  resin,  extractive,  gum, 
albumen,  a  green  fecula,  and  various  saline  substances.  Brandes  obtained  from  the 
plant  a  very  odorous  oil,  albumen,  resin,  coloring  matter,  and  salts. 

So  long  ago  as  1827,  Giseke  obtained  an  alkaline  liquid  by  distilling  hemlock 
leaves  with  water  and  caustic  lime;  but  he  did  not  succeed  in  isolating  the  substance 
in  which  the  alkalinity  resided.  Geiger  was  the  first  who  obtained  the  active  prin- 
ciple in  a  separate  state,  and  proved  it  to  be  alkaline.  It  appears  that  there  are 
two  volatile  substances  in  hemlock ;  one  of  them  an  oil,  which  is  in  very  small  quan- 
tity, and  has  never  been  chemically  studied ;  it  is  obtained  by  simple  distillation. 
Tbe  volatile  alkaloid,  conine,  is  the  active  principle.  As  it  exists  in  the  plant  in 
combination  with  an  acid,  it  is  not  readily  volatilized;  but  when  alkali  is  previously 
added,  it  freely  comes  over  with  the  distillate.  The  acid  of  conium  Peschier  believed 
to  be  peculiar,  and  named  coniic  acid.  Other  observers  claim  that  it  is  malic  acid. 
Geiger  obtained  conine  by  the  following  process.  He  distilled  fresh  hemlock  with 
caustic  potassa  and  water,  neutralized  with  sulphuric  acid  the  alkaline  liquid  which 
came  over,  evaporated  this  liquid  to  the  consistence  of  syrup,  added  anhydrous  alco- 
hol so  long  as  a  precipitate  of  sulphate  of  ammonium  was  afforded,  separated  this 
salt  by  filtration,  distilled  off  the  alcohol,  mixed  the  residue  with  a  strong  solution 
of  caustic  potassa,  and  distilled  anew.  The  conine  passed  over  with  the  water,  from 
which  it  separated,  floating  on  the  surface  in  the  form  of  a  yellowish  oil.     Accord- 

*  Dr.  Manlias  Smith,  of  Manlius,  N.  T.,  has  demfpstrated  that  the  footstalks  are  almost  desti- 
tute of  the  active  alkaline  principle.  {Ann.  de  Therap.,  1S73,  p.  39.) 
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ing  to  Dr.  Christison,  an  easier  process  is  to  distil  cautiously  a  mixture  of  a  strong 
solution  of  potassa  and  the  alcoholic  extract  of  the  unripe  fruit.  As  obtained  by 
the  above  process,  conine  is  in  the  state  of  a  hydrate,  containing  one-fourth  of  its 
weight  of  water  and  a  little  ammonia.  From  the  former,  it  may  be  freed  by  chloride 
of  calcium ;  from  the  latter,  by  exposing  it  under  an  exhausted  receiver,  till  it  ceases 
to  emit  bubbles  of  gas. 

The  fresh  leaves  or  seeds  should  be  employed  in  the  preparation  of  conine;  as  the 
alkaloid  undergoes  decomposition  by  time  and  exposure.  The  seeds  contain  most  of 
this  principle;  but  even  in  these  it  exists  in  very  small  proportion.  From  6  pounds 
of  the  fresh  and  9  of  the  dried  seeds,  Geiger  obtained  about  an  ounce  of  conine ; 
while  from  100  pounds  of  the  fresh  herb  he  got  only  a  drachm,  and  from  the  dried 
leaves  none.  Christison  recommends  the  full-grown  fruit  while  yet  green,  and 
states  that  8  pounds  will  yield  half  an  ounce  of  hydrate  of  conine,  and  contains  much 
more.  In  relation  to  the  relative  strength  of  ditferent  parts  of  the  plant,  Dr.  Man- 
lius  Smith,  of  New  York,  gives,  as  the  result  of  a  series  of  carefully  conducted  ex- 
periments, that  the  unripe  fruit  of  the  conium  is  far  preferable  to  the  dried  leaves, 
and  is  even  stronger  thau  the  full-grown  fruit,  that  it  may  be  dried  without  serious 
injury,  and  that  a  very  active  preparation  may  be  made  from  it.  He  also  found 
that  full-grown  fruit,  collected  in  August,  and  dried  in  the  dark,  retained  its  activity 
unimpaired  for  several  years.  This  would  appear  to  contradict  in  some  measure 
previous  opinions  of  the  injurious  effects  of  time.   (P.  J.  Tr.,  Feb.  18G9,  pp.  491-2.) 

Conine  is  in  the  form  of  a  yellowish  oily  liquid,  of  sp.  gr.  0  87  to  0-89,  of  a  very 
acrid  taste,  and  a  strong  penetrating  odor,  compared  to  that  of  the  urine  of  mice,  and 
recalling  the  smell  of  fresh  hemlock,  though  not  identical  with  it.  In  volatility  it 
resembles  the  essential  oils,  readily  rising  with  the  vapor  of  boiling  water,  but  when 
unmixed,  requiring  for  ebullition  a  temperature  of  ITO*^  C.  (338°  F.).  It  is  freely 
soluble  in  alcohol,  ether,  the  fixed  and  volatile  oils,  and  slightly  so  in  water.  It  unites 
with  about  one-fourth  of  its  weight  of  water  to  form  a  hydrate.  It  reddens  turmeric, 
and  neutralizes  the  acids,  forming  with  them  soluble  salts,  some  of  which  are  crystal- 
lizable.  With  tannic  acid  it  forms  an  insoluble  compound.  Like  ammonia,  it  occa- 
sions a  white  cloud  when  approached  by  a  rod  moistened  with  hydrochloric  acid ; 
and  the  resulting  hydrochlorate,  contrary  to  previous  statements,  is  asserted  by 
Prof.  Wertheim  to  be  crystallizable,  and  not  in  the  least  deliquescent.  The  state- 
ment of  Wertheim  as  to  the  crystallization  of  the  hydrochlorate  has  been  confirmed 
by  Geo.  C.  Close,  who  prepared  it  by  directly  uniting  its  constituents  and  evaporatini; 
its  solution  by  means  of  a  water-bath.  The  salt  crystallized  from  the  solution.  He 
did  not  succeed  in  obtaining  crystallizable  salts  with  sulpiiuric,  citric,  or  oxalic  acids. 
(A.  J.  P.,  1869,  p.  62.)  It  coagulates  albumen,  and  precipitates  the  salts  of  alu- 
minium, copper,  zinc,  manganese,  and  iron.  It  also  precipitates  nitrate  of  silver,  but 
in  excess  redissolves  the  precipitate.  Most  of  its  salts  are  decomposed  by  evapora- 
tion. When  exposed  to  the  air,  it  speedily  assumes  a  deep  brown  color,  and  is  ulti- 
mately converted  into  a  resinous  matter,  and  into  ammonia  which  escapes.  Under 
the  influence  of  heat  this  change  takes  place  with  much  greater  rapidity.  The  pres- 
ence of  conine  may  be  detected  in  an  extract,  or  other  preparation  of  hemlock,  by 
rubbing  it  with  potassa,  which  instantly  develops  its  peculiar  odor.  Its  formula  is 
CgHj.  N.*  In  its  effects  on  the  system  it  closely  resembles  hemlock  itself.  Dr.  Christison 
found  it,  contrary  to  the  experience  of  Geiger,  more  active  in  the  saline  state  than 
when  uncombined.  It  is  a  most  energetic  poison  ;  one  drop  of  it  injected  into  the 
eye  of  a  rabbit  killing  the  animal  in  nine  minutes,  and  three  drops  killing  a  stout 
cat  in  a  minute  and  a  half  when  similarly  applied.  A  recently  prepared  extract  of 
hemlock  acted  precisely  as  conine.    Locally  the  alkaloid  appears  to  act  as  an  irritant. 

*  Orfila  gives  the  following  additional  chemical  characters  of  conine.  Heated  in  a  cnpsule,  it 
forms  white  vapors,  having  a  strong  smell  of  celery  ond  of  the  urine  of  mice.  AVeak  tincture  of 
iodine  gives  a  white  precipitiite,  becoming  olive  with  excess  of  the  tincture.  Pure  concentrated 
sulphuric  acid  does  not  alter  it ;  but  when  the  mixture  is  heated,  it  becomes  first  brown,  then  blood- 
red,  and  finally  black.  Nitric  acid  imparts  a  topaz  color,  not  changed  by  heat.  The  chlorides  of 
platinum  and  of  gold  give  yellow  precipitates,  and  corrosive  sublimate  a  white  one.  Permanganate 
of  potassium  is  immediately  decolorized.  Neutral  acetate  of  lead  gives  no  precipitate,  nor  does  tlie 
subacetate.  The  parts  of  this  note  in  italics  ijidicate  the  means  of  distinguishing  this  alkaloid  from 
nicotine.  (See  P.  J.  Tr.,  xi.  89.) 
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Methylconine.     From  a  communication  by  Drs.  A.  von  Planta  and  Aug.  Kekuld 

to  the  Annal.  der  Chem.  und  Pharm.  (Ixxxix.,  s.  129-156),  it  would  appear  that 
commercial  conine  consists  most  commonly  of  at  least  two  homologous  bases ;  one 
beins;  the  proper  conine  (CgHj.N),  which  contains  one  atom  of  hydroiren  capable  of 
being  replaced  by  radicals,  and  the  other,  named  metht/lconine,  CgHj^NCHj,  in  which 
the  methyl  group  CHg  has  been  substituted  for  the  replaceable  H  atom  of  conine. 
In  relation  to  the  modes  of  separating  these  alkaloids  and  their  distinctive  proper- 
ties, we  must  content  ourselves  with  referring  to  the  original  paper. 

Conhydrine.  Prof  T.  Wertheim  has  also  found  a  new  alkaloid  mixed  with  the 
conine  obtained  by  distillation  from  fresh  hemlock  flowers.  It  is  crystallizable, 
fusible  below  100°  C.  (212°  F.),  and  volatilizable  at  a  higher  temperature,  dif- 
fusing the  peculiar  odor  of  conine,  or  one  very  much  like  it.  Water  dissolves  it 
considerably,  ether  and  alcohol  freely ;  and  the  solution  has  a  strong  alkaline  reac- 
tion. Its  formula  is  given  as  CgHj.NO.  When  distilled  with  anhydrous  phosphoric 
oxide  it  splits  into  conine  and  one  molecule  of  water.  (^4.  J.  P.,  xxix.  321.)  It  may 
be  separated  from  conine  by  exposing  the  mixed  alkaloids  to  a  freezing  mixture, 
expressing,  and  then  repeatedly  crj'stallizing  from  ether.  {Gmelin,  xiii.  169.) 

Artificial  Conine,  Paraconine.  Conine  is  said  to  have  been  artificially  produced 
by  Hugo  SchiiF.  From  the  reaction  of  butyric  aldehyd  with  an  alcoholic  solution 
of  ammonia,  he  obtained  two  bases,  one  of  which,  dibutyraldine,  yielded  on  distilla- 
tion, first  a  neutral  oily  substance,  and  afterwards  a  strong  alkaline  base,  which  proved 
to  be  conine,  having  all  the  physiological  properties  of  natural  conine.  The  amount, 
however,  hitherto  produced  is  small  and  costly.  (^4.  J.  P.,  April,  1871,  p.  161.) 
Subsequently,  however,  the  same  chemist  found  the  artificial  p^-oduct  to  be  not 
chemically  identical  with  the  native  alkaloid,  though  isomeric  with  it,  and  he  pro- 
poses to  name  '\i  paraconine.  (Ibid.,  Dec.  1872,  p.  539.) 

Medical  Properties  and  "Uses.  Hemlock  i.s  supposed  to  be  the  narcotic  used  by 
the  Athenians  to  destro}'  the  life  of  condemned  individuals,  and  by  which  Socrates 
and  Phocion  died.  It  was  also  used  by  the  ancients  as  a  medicine,  but  fell  into  en- 
tire neglect,  and  did  not  again  come  into  notice  till  the  time  of  Stiirck,  by  whom  it  was 
much  employed  and  extravagantly  praised.  Anodyne,  soporific,  antispasmodic,  ant- 
aphrodisiac,  deobstruent,  and  diuretic  properties  have  been  abscribed  to  it.  It  was 
hifrhly  recommended  by  Stbrck  as  a  remedy  in  schirrus  and  cancerous  ulcers,  and 
has  since  been  employed  in  all  kinds  of  chronic  enlargements,  and  in  diseases  most 
numerous  and  most  diverse. 

Modern  research  has,  however,  greatly  limited  theuseof  the  medicine,  rendering  its 
possession  of  alterative  properties  more  than  doubtful.  When  taken  internally  in  suf- 
ficient dose  it  produces  very  profound  muscular  weakness,  associated  it  may  be  with 
vertigo  and  disordered  vision.  After  toxic  doses  the  muscular  prostration  is  extreme, 
the  eyelids  droop  from  weakness,  the  voice  is  suppressed,  the  pupils  dilated,  the  light 
almost  lost,  consciousness  is  usually  preserved  to  the  last;  and  life  finally  is  extin- 
guished without  struggle.  In  some  cases  there  have  been  convulsive  movements,  and 
violent  cardiac  palpitation  has  been  noted.  The  chief  action  of  the  poison  is  upon 
the  motor  nerves,  which  it  paralyzes;  the  efferent  or  sensitive  nerves  are  also  affected, 
but  to  a  much  less  extent.  Conium  probably  exerts  no  direct  influence  upon  the 
cerebral  centres,  but  there  is  some  reason  for  believing  that  it  is  a  spinal  depressant. 
At  present  conium  is  rarely  employed  by  the  general  practitioner,  except  in  spas- 
modic affections,  such  as  chorea  and  hooping-cough.  Probably  the  most  frequent 
use  of  it  is  by  alienists  for  the  production  of  calm  in  maniacal  excitement. 

The  powdered  leaves,  and  the  inspissated  juice  (the  extract  of  the  Pharmacopoeias), 
are  the  forms  in  which  conium  has  been  usually  administered ;  but  the  juice  of  the 
fresh  leaves,  prepared  with  the  addition  of  a  small  proportion  of  alcohol,  has  been 
adopted  in  the  Br.  Pharmacopoeia.  Either  the  leaves  or  the  extract  may  be  given  in 
the  dose  of  three  or  four  grains  (0-20-0-26  Gm.)  twice  a  day,  gradually  increased 
till  the  occurrence  of  slight  vertigo  or  nausea  indicates  that  it  has  taken  effect.  To 
maintain  a  given  impression,  it  is  necessary  to  increase  the  dose  even  more  rapidly  thaa 
is  customary  with  most  other  narcotics ;  as  the  system  becomes  very  speedily  habit- 
uated to  its  influence.     In  some  instances,  the  quantity  administered  in  one  day  baa 
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been  augmented  to  more  than  two  ounces.  The  strength  of  the  preparations  of 
hemlock  is  exceedingly  unequal ;  and  caution  is  therefore  necessary,  when  the 
medicine  is  given  in  very  large  quantities,  to  employ  the  same  parcel,  or,  if  a  change 
be  made,  to  commence  with  the  new  parcel  in  small  doses,  so  as  to  obviate  any  danger 
which  might  result  from  its  greater  power.  Unpleasant  consequences  have  followed 
a  neglect  of  this  precaution.  There  are  also  an  officinal  tincture,  a  fluid  extract,  an 
abstract,  and  an  alcoholic  extract,  all  of  which,  when  properly  made,  are  considered 
efficient  preparations.  The  fresh  juice  of  the  plant  has  been  recommended  by  Hufe- 
land  in  the  dose  of  from  twelve  to  forty  drops  (0-72-2-5  C.c).  The  expressed 
juice  of  the  fresh  plant,  with  a  little  alcohol  for  its  preservation,  recently  intro- 
duced into  the  Pharmacopoeias,  is  one  of  the  most  reliable  forms  in  which  the 
leaves  can  be  used.  The  powdered  seeds  should  be  given  in  a  dose  considerably 
sm  iller  than  that  of  the  leaves.*  The  fresh  leaves  are  sometimes  used  externally  as 
an  anodyne  cataplasm ;  and  the  extract,  and  an  ointment  prepared  from  the  leaves, 
are  applied  to  the  same  purpose.  A  plaster  made  from  the  extract  has  also  been 
employed. f 

Conine  has  been  occasionally  employed,  both  internally  and  externally,  with  a.sserted 
advantage,  for  the  same  purposes  as  hemlock  itself,  or  the  extract.  It  has  been  par- 
ticularly recommended  in  hooping-cough.  Dr.  Spongier,  of  Herborn,  gave  it  to  an 
infant  a  year  old  in  the  dose  of  one-sixteenth  of  a  grain  every  six  hours,  with  the 
cfFoct  of  curing  the  disease  in  ten  days.  (^Aim.  de  Thdrap.,  1853,  p.  73.)  Accord- 
ing to  the  formula  of  Fronmiiller,  two  drops  are  dissolved  in  twenty-four  drops  of 
alohol,  and  three  drops  of  the  solution  are  given  each  on  a  piece  of  sugar.  (^Arch. 
Gin ,  4e  ser.,  xxiii.  226.)  From  one  quarter  to  three-quarters  of  a  drop  (015- 
0"45  C.c.)  may  be  given  to  an  adult,  and  one  drop  (006  C.c.)  by  enema  in  emul- 
sion of  starch.  Dr.  Harley  has  prepared  an  acid  benzoate  of  conine  by  adding  two 
mols.  of  the  acid  to  one  of  the  base,  and  found  the  resulting  salt  effectual  in  the  dose 
of  half  a  grain.  (P.  J.  Tr.,  Jan.  1871,  p.  585.)  A  solution  of  one  part  in  one 
hundred  of  very  dilute  alcohol  has  been  used  with  advantage  in  certain  cases  of 
scrofulous  ophthalmia  with  photophobia,  applied  several  times  daily  by  friction  about 
the  eyelids.  (Jourii.  de  Phann.,  3e  ser.,  xix.  219.)  Prof  Mauthner,  of  Vienna, 
recommends  it  especially  in  the  spasmodic  contraction  of  the  orbicularis  in  scrofu- 
lous children,  using  a  solution  containing  half  a  grain  of  conine  in  a  drachm  of  almond 
oil,  which  he  applies  by  a  pencil  to  the  eyelids  twice  or  thrice  daily.  As  a  collyrium, 
from  one  to  three  drops  may  be  added  to  six  drachms  of  pure  water,  and  two  drachms 
of  mucilage  of  quince  seeds.  Introduced  into  the  cavity  of  a  carious  tooth,  it  is 
said  to  be  very  effectual  in  toothache.  For  this  purpose  it  should  be  diluted  with 
ten  parts  of  tincture  of  cinnamon,  and  applied  by  means  of  a  camel's-hair  pencil. 
In  diseases  of  the  skin  it  may  be  used  as  an  ointment,  made  with  three  drops  to  a 
drachm  of  simple  ointment.  In  neuralgia,  three  or  four  drops  (018-0"24  C.c.) 
may  be  applied  on  linen  to  the  skin,  and  confined  by  oiled  silk. 

The  hydrochlorate  of  conine  has  been  recommended  for  exhibition  by  Mr.  Gr.  C. 
Close,  as  preferable  to  the  uncombined  alkaloid.  From  half  a  grain  he  experienced  no 
sensible  effects;  but  a  grain  produced  the  characteristic  symptoms  of  conine  in  an  even 
unpleasant  degree.  These  doses  are  probably  dangerous,  and  not  more  than  a  fourth 
of  a  grain  (0  015  Gm.)  should  be  given  as  a  commencing  dose.  (A.  J.  /*.,1869,  p.  62.) 
According  to  Mourrut,  one  of  the  best  crystallizable  salts  of  conine  is  the  bromhi/drafe. 
Most  of  the  conine  of  the  market,  however,  is  somewhat  impure  ;  it  is  accompanied  by 
a  brown  oily  body,  which  adheres  to  the  crystals  with  great  persistence.  A  variety 
of  conine  prepared  in  Germany,  however,  is  almost  colorless,  and  gives  much  better 

*  The  root,  while  containing  a  small  proportion  of  conine,  is  too  feeble,  according  to  the  experi- 
ments of  Dr.  John  Ilarley,  of  London,  to  be  used  practically  with  advantage.  .Dr.  Harley  has 
found  in  the  root  three  new  proximate  principles,  one  a  very  bitter  resin  which  he  names  cnna- 
rnarine,  and  the  two  others,  crystallizable  bodies,  named,  respectively,  rhizoconin  and  rhizoconolein. 
They  are  all  neutral,  and  so  far  as  known  medicinally  inert.  (See  P.  J.  Tr.,  Aug.  1867.) 

f  The  following  formula  of  Planche  has  been  approved  by  the  Society  of  Pharmacy,  of  Paris. 
Take  of  extract  of  hemlock  90  parts,  of  purified  elemi  20  parts,  of  white  wax  10  parts.  Melt  the 
resin  and  wax  with  a  gentle  heat,  and  incorporate  the  extract  with  the  mixture.  {Journ.  de  Pharm., 
Juillet,  1862,  p.  46.) 
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results.  The  alkaloid  is  treated  with  aqueous  bromhydric  acid,  which  causes, 
especially  with  the  brown  variety  of  conine,  au  elevation  of  temperature,  and  a  dis- 
enjjcajiement  of  white  fumes  of  the  odor  of  conine;  the  mixture  then  turns  green, 
and  finally  blackish  red.  The  crystals,  which  form  after  some  time,  may  be  obtained 
quite  colorless  by  repeated  crystallizations.  They  are  colorless  prismatic  needles, 
soluble  in  water  and  alcohol,  less  so  in  ether  and  chloroform,  inodorous  and  almost 
tasteless,  and  are  not  deliquescent.  They  should  be  kept  in  the  dark,  otherwise 
they  assume  a  red  tint.  The  salt  has  been  used  by  various  practitioners  with  great 
succ-ess,  in  the  treatment  of  hooping-cough,  in  doses  of  about  one  twelfth  of  a 
grain  (-005  Gm.),  if  necessary,  every  hour,  for  a  child  three  years  of  age;  or  one- 
thirtieth  of  a  grain  (-002  Gm.)  for  a  child  of  one  year;  or  one-sixth  of  a  grain 
(•01  Gm.)  for  adults.  In  sciatica  it  has  been  employed  hypodermically  in  quanti- 
ties of  one-twelfth  of  "a  grain  (-005  Gm.)  with  trood  results.  (^Repert.  de  PJiarvi., 
187G,  p.  369  ;  N.  R.,  1876,  1879,  pp.  18, 178.)" 

Though  fatal  to  some  animals,  hemlock  is  eaten  with  impunity  by  others,  as  horses, 
goats,  and  sheep.  The  best  method  of  relieving  its  poisonous  efi'ects  is  the  speedy 
evacuation  of  the  stomach.* 

Off.  Prep.  Abstractum  Conii,  Extractum  Conii  Alcoholicum,  Extractum  Conii 
Fluidum,  U.  S. ;  Tinctura  Conii,  U.  S.,  Br. 

Off.  Prep,  of  tlie  Leaves.  Cataplasma  Conii,  Br. ;  Extractum  Conii,  Br. 

COPAIBA.  Z7.>S'.,^r.     Copaiba.     IBalsam  of  Copaiba.'] 

(C0-PA'I-B.\.) 

"  The  oleoresin  of  Copaifera  LangsdorflBi,  Desfontaines,  and  of  other  species  of 
Copat/era.  (^Xat.  Ord.  Leguminosje,  Papilionaceae.)"  U.  S.  "  The  oleo-resiu  ob- 
tained from  incisions  made  in  the  trunk  of  Copaifera  multijuga  and  other  species  of 
Copaifera."  Br. 

Biilsnraum  Copaiva,  P.G.;  Balsam  Copaiba.  Balsam  Capivi ;  Copahn,  Oleo-resine  (Baume) 
de  Copaliu,  Fr.;  Copaiva;  Copaiva-Balsam,  G.;  Balsamo  di  Copaiba,  It.;  Balsamo  de  Co- 
pay  va,  Sp. 

Gen.  Ch.  Calyx  none.  Petals  four.  Legume  ovate.  Seed  one,  with  an  ovate 
arillus.    Willd. 

Copaiba  was  first  noticed  in  a  work  published  by  Purchas,  in  England,  in  1625. 
The  next  reference  to  it  was  by  Cristoval  d'Acuiia,  in  1638.  In  16-18,  Marcgrav  and 
Piso  gave  a  detailed* account  of  the  tree  which  produces  it,  and  the  methods  of  gather- 
ing it.  Jacquin  in  1763  described  a  species  of  Copaifera,  growing  in  Martinique, 
which  he  named  C.  offcinalis.  As  this  was  believed  to  be  the  same  plant  with  the 
one  observed  by  Marcgrav  in  Brazil,  it  was  adopted  in  the  Pharmacopoeias ;  but  their 
identity  was  denied  ;  and  Desfontaines  proposed  for  Jacquin's  species  the  title  of  C. 
Jacqin'ni,  in  honor  of  that  botanist.  It  is  now  known  that  many  species  of  Copaifera 
exist  in  Brazil  and  other  parts  of  South  America ;  and  all  of  them,  according  to 
Martius,  yield  copaiba.  Besides  0.  officinalis  or  C.  Jacquini,  the  following  are  de- 
scribed by  Hayne : — C-  Guianensis,  C.  Langsdorffi,   C.  coriacea,  C.  Beyrichii,  C. 

*  Dr.  Harley's  experiments  on  the  relative  value  of  tbe  different  preparations  of  conium  are 
based  upon  iheir  physiological  effects.  The  results  obtained  were  as  follows.  ].  Tbe  E.\traetum 
Conii.  B.  P..  and  Succus  Conii,  B.  P. — 20  grains  of  the  extract  equalled  2  fluidrachms  of  the  juice 
(10  gr.  to  f.5j>-  4.  Succijs  Conii,  B.  P.;  Tincture  of  the  green  fruit  (London  ^v  in  ^.xx); — four 
drachms  of  the  juice  equalled  fifty  minims  of  the  tincture  C^xv  to  T(p30).  11.  Different  prepara- 
tions of  Suceus,  li.  P.,  prepared  by  different  persons, — Buckle's  (the  plant  yielding  75  per  cent,  of 
juice)  and  Hanbury's  (the  plant  yielding  3d  per  cent,  of  juice)  ; — nine  drachms  of  Buckle's 
equalled  three  drachms  of  Hanbury's — (3ix  to  3'U)-  ^2.  Extract  of  green  fruit.  Tincture  of  green 
fruit,  and  Suceus,  B.  P. — Three  grains  of  the  extract  equalled  four  fluidrachms  of  the  Tincture, 
and  four  drachms  of  Suceus  (gr.iij  of  extract=f3iv  of  Tincture,  and  J'*^  of  Suceus).  14.  Oi  Squibb' t 
fluid  extract  50  minims  equal  of  the  Tinct.  of  the  green  fruit,  London,  3>ss ;  of  the  Suceus  Conii, 
B^  P.,  3v  :  of  the  Tincture  of  the  fresh  plant,  oiiiss  to  ^'w  ;  and  of  the  Tincture  of  the  dry  plant, 
f^j.  15.  Of  Squibb's  fluid  extract  3j  equals  of  pale  Suceus  3vi.  of  dark  Suceus  3U  ;  of  Tincture 
of  the  green  fruit  Z\^i;  of  Tincture  of  the  fresh  plant  3'^'!  Neutral  Benzoate  of  Conine,  gr.  |. 
18.  Of  Suceus  Conii,  B.  P.  (Buckle's),  ,5vj=Benzoate  of  Conine,  gr.  i.  The  author  draws  the  fol- 
lowing conclusions  from  his  experiments.  The  green  fruit,  as  the  basis  of  Tinctures  and  Extract?, 
is  decidedly  superior  to  any  other  part  of  the  plant ;  and  the  spirituous  extract  of  the  green  fruit 
should  be  substituted  for  the  almost  worthless  Extract  of  the  Br.  Pharm.  The  variable  strength 
of  the  Suceus  is  an  objection.  {P.  J.  Tr.,  Jan.  1S71,  p.  585.) 
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Martii,  C.  bijiiga,  C.  nittda,  C.  laxa,  C.  cordifolia^  C.  Jussieui,  C.  SeHowii,  C.  oh- 
longifolia,  and  C.  multijuga.  Hayne  believed  that  C.  hijuga  was  the  plant  seen  by 
Marcgrav  and  Piso.  The  four  species  to  which  in  the  Pharmacographia  the  produc- 
tion of  copaiba  is  especially  attributed  are  G.  officinalis,  L.,  C.  Guianensis,  Desf , 
C.  coriacea,  Mart.,  and  the  C.  Langsdorffii. 

C.  officinalis  is  a  native  of  Venezuela,  and  grows  in  the  province  of  Carthagena, 
mingled  with  the  trees  which  afford  the  balsam  of  Tola.  It  grows  also  in  some  of 
the  West  India  islands,  particularly  Trinidad  ^nd  Martinique.  Though  recognized 
in  former  editions  of  the  U.  S.  Pharmacopoeia  as  a  source  of  copaiba,  it  probably 
yields  little  of  that  now  in  use.  According  to  Hayne  (x.  t.  17  f.  c),  the  species  from 
which  most  of  the  copaiba  of  commerce  is  derived  is  C  multijuga,  growing  in  the 
province  of  Para.  It  was  recognized  by  the  U.  S.  P.  1870  ;  but  Bentham,  after  ex- 
amining the  only  specimens  extant,  asserts  it  not  to  be  a  Copaiibra  at  all.  It  is  probable 
that  C.  Guianensis,  which  inhabits  the  neighboring  territory  of  Guiana,  especially 
in  the  vicinity  of  the  Rio  Negro,  affords  also  considerable  quantities  ;  and  C.  Langs- 
dorffii  and  C.  coriacea,  which  are  natives  of  Sao  Paulo,  are  thought  to  yield  most 
of  the  juice  collected  in  the  latter  province.  C.  nitida,  inhabiting  the  province  of 
Minas-Geraes,  probably  also  contributes  to  the  commercial  supplies,  through  Rio 
Janeiro. 

The  juice  is  obtained  by  making  a  square  chamber  in  the  stems  of  the  trees  reach- 
ing to  the  very  centre ;  and  the  operation  is  .said  to  be  repeated  several  times  in  the 
same  sea,son.  A  single  tree  is  said  to  yield  about  eighty-four  English  Imperial  pints. 
As  it  flows  from  the  wound,  it  is  clear,  colorless,  and  very  thin,  but  soon  acquires  a 
thicker  consistence,  and  a  yellowish  tinge.  It  is  most  largely  collected  in  the  prov- 
inces of  Para  and  Maranham,  in  Brazil,  and  is  brought  to  this  country  from  the  port 
of  Para,  in  small  casks  or  barrels.  Large  quantities  of  it  come  from  Maracaybo,  in 
Venezuela,  and  from  other  ports  on  the  Caribbean  Sea,  whence  it  is  brought  in  casks, 
demijohns,  cans,  jugs,  etc.  The  drug  is  also  exported  from  Angostura,  Cayenne, 
Rio  Janeiro,  and  some  of  the  West  India  islands. 

Properties.  Copaiba  is  a  clear,  transparent  liquid,  usually  of  the  consistence  of 
olive  oil,  of  a  pale  yellow  color,  a  peculiar  not  unpleasant  odor,  and  a  bitterish,  hot, 
nauseous  ta.ste.  Its  sp.  gr.  varies  ordinarily  from  0-950  to  1-000,  but  has  been 
known  to  be  as  low  as  0'916.  (Procter,  A.  J.  P.,  xxii.  292.)*  It  is  insoluble  in 
water,  but  entirely  soluble  in  absolute  alcohol,  ether,  and  the  fixed  and  volatile  oils. 
Strong  alkaline  solutions  dissolve  it  perfectly  ;  but  the  resulting  solution  becomes 
turbid  when  largely  diluted  with  water.  With  the  alkalies  and  alkaline  earths  it  forms 
saponaceous  compounds,  in  which  the  resin  of  the  copaiba  acts  tlie  part  of  an  acid. 
It  dissolves  magnesia,  especially  with  the  aid  of  heat,  and  even  disengages  carbonic 
acid  from  the  carbonate  of  that  earth.  If  triturated  with  a  sixteenth  of  its  weight 
of  magnesia  and  set  aside,  it  gradually  assumes  a  solid  consistence ;  and  a  similar 
change  is  produced  with  hydrate  of  lime.  (See  Pilulse.  Copaibx.)  Its  essential  con- 
stituents are  volatile  oil  and  resin,  with  a  minute  proportion  of  an  acid  which  appears 
to  be  acetic.  {Durand.)  As  it  contains  no  benzoic  acid,  it  cannot  with  propriety 
retain  its  old  title  of  balsam  of  copaiva.  The  substances  which  it  most  closely  re- 
sembles, both  in  composition  and  properties,  are  the  turpentines.  (See  Oleum  Copaibse.) 

"  A  transparent  or  translucent,  more  or  less  viscid  liquid,  of  a  color  varying  from 
pale  yellow  to  brownish-yellow ;  having  a  peculiar,  aromatic  odor  and  a  persistently 
bitter  and  acrid  taste.  Sp.  gr.  0-94;0-0-993.  It  is  readily  soluble  in  absolute  alco- 
hol. It  is  not  fluorescent,  and  when  heated  to  130^  C.  (266°  F.),  does  not  become 
gelatinous.  When  subjected -to  heat,  it  does  not  evolve  the  odor  of  turpentine,  and 
after  distilling  off  the  volatile  oil  the  residue,  when  cool,  should  be  hard  and  friable 
(abs.  of  fixed  oils).     The  essential  oil  distilled  off  from  the  oleoresin,  when  recti- 

*  The  variety  of  copaiba  found  by  Prof.  Procter  to  have  this  low  sp.  gr.  was  supposed  to  be  from 
Para.  It  was  of  a  light  straw  color,  very  fluid,  and  possessed  of  the  pure  copaiba  odor.  It  con- 
tained 80  per  cent,  of  volatile  oil  and  20  of  resin,  and  was  not  afiFected  by  recently  calcined  magnesia. 
It  appears  to  be  the  same  with  a  variety  described  by  Dr.  L.  Posselt  in  the  Chemical  Gazette  for 
May  1,  1849.  The  view  of  Prof.  Procter  that  it  is  the  product  of  young  trees,  in  which  the  juice 
has  not  become  fully  elaborated,  is  highly  probiible.  As  the  virtues  of  copaiba  depend  mainly  on 
the  oil,  this  variety  should  be  more  efficacious  than  the  copaiba  in  common  use. 
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fied,  should  not  begin  to  boil  below  200°  C.  (392^  F.).  On  adding  1  drop  of 
Copaiba  to  19  drops  of  disulphide  of  carbon  and  sbai».:ng  the  mixture  with  1  drop 
of  a  cold  mixture  of  equal  parts  of  sulphuric  and  nitric  acids,  it  should  not  acquire 
a  purplish-red  or  violet  color  (abs.  of  gurjun  balsam)."    LT.  S. 

The  resinous  mass  which  remains  after  the  distillation  of  the  oil  is  hard,  brittle, 
translucent,  greenish  brown,  and  nearly  destitute  of  smell  and  taste.  Bj  mixing  it 
with  the  oil  in  proper  proportion,  we  may  obtain  a  liquid  identical  or  nearly  so  with 
the  original  juice.  Thb  resinous  mass  is  of  an  acid  character,  and  yields  a  series 
of  amorphous  salts.  It  may  be  obtained  pure  by  exposing  a  mixture  of  9  parts  of 
copaiba  and  2  parts  of  aqueous  ammonia  (sp.  gr.  095)  to  a  temperature  of  10°  C. 
In  this  way  crj-stals  of  copaivic  acid,  Cj^Hj^Oj.  are  obtained.  This  acid  agrees  with 
the  ahietic  acid  of  colophony  in  composition,  but  not  in  properties. 

Copaivic  acid  is  readily  soluble  in  alcohol,  and  especially  in  warmed  copaiba  it- 
self; much  less  in  ether.  When  recrystallized  from  alcohol,  copaivic  acid  fuses  at 
116^-117^  C.  (2-H°-242-6=  F.).  {A.  J.  P..  1S79,  p.  305.)  An  analogous  sub- 
stance, oxycopaivic  acid.  Cj^H^gOj,  was  found  in  1841  by  H.  von  Fehliug  in  Para 
copaiba ;  and  Strauss  in  1S65  extracted  metacopaivic  add^  ^n^afiv  ^^^  Maracaybo 
copaiba. 

Copaivic  acid  forms  crystallizable  salt  with  alkalies,  and  the  copaiciate  of  sodium^ 
NaC^HjjOj,  made  by  combining  equivalent  quantities  of  the  acid  and  soda,  is 
claimed  by  Zlamal  and  Roquette  to  be  more  efficient  than  any  other  preparation  of 
copaiba,  A  miscible  copaiba  proposed  by  Groves  was  made  by  treating  copaiba  with 
a  saturated  solution  of  carbonate  of  potassium.  It  resembled  ordinary  copaiba  ia 
appearance  and  consistence,  but  was  alkaline,  and  when  shaken  with  water,  instead 
of  floating  on  the  surface  readily  formed  a  white  emulsion,  more  or  less  stable 
according  to  the  degree  of  dilution.  {P.  J.  Tr.,  ix.  195.) 

Copaiba,  upon  exposure  to  the  air,  acquires  a  deeper  color,  a  thicker  consistence, 
and  greater  density,  and,  if  spread  out  upon  an  extended  surface,  ultimately  becomes 
dry  and  brittle.  This  change  is  owing  partly  to  the  volatilization,  partly  to  the  oxi- 
dation of  the  essential  oil.  As  it  is  the  soft  resin  that  results  from  the  oxidation  of 
the  oil,  it  follows  that  the  proportion  of  this  resin  increases  with  age.  Considerable 
diversity  must,  therefore,  exist  in  the  drug,  both  in  physical  properties  and  the  prop- 
erties of  its  ingredients,  according  to  its  age  and  degree  of  exposure.  Similar  differ- 
ences also  exist  in  the  copaiba  procured  from  different  sources.  ThiLs,  that  of  the 
West  Indies,  when  compared  with  the  Brazilian,  which  is  the  variety  above  described, 
and  in  common  use,  is  of  a  thicker  consistence,  of  a  deeper  or  darker  yellow  color, 
less  transparent,  and  of  a  less  agreeable,  more  terebinthinate  odor ;  and  specimens 
obtained  from  the  ports  of  Venezuela  or  Colombia  were  found,  upon  examination 
by  M.  Yigne,  to  differ  from  each  other  not  only  in  physical  properties,  but  also  .in 
their  chemical  relations.  (Journ.  de  Pharm.,  N.  S.,  i.  52.).  The  same  is  true,  as 
observed  by  M.  Buignet,  in  their  action  on  polarized  light,  in  which  they  differ  not 
only  in  degree,  but  sometimes  also  even  in  direction.  (Journ.  de  Pharm.,  Oct.  1861, 
pp.  266-7.)  It  is  not  impassible  that  differences  may  exist  in  the  juice  according  to 
the  circumstances  of  its  collection.  The  species  of  Copaifera  from  which  the  juice 
is  collected,  as  well  as  the  age  of  the  tree,  its  position,  and  the  season  of  collection, 
must  also  have  influence  over  the  product.  It  is  highly  probable  that  the  resinous 
matter  results  from  oxidation  of  the  oil  in  the  cells  of  the  plant,  and  that  the  less 
elaborated  the  juice  may  be,  the  larger  proportion  it  will  contain  of  the  oil.  It  is 
said  that  a  volatile  oil  flows  abundantly  from  a  tree  near  Bogota,  which  is  employed 
to  adulterate  the  copaiba  collected  in  that  vicinity  and  shipped  from  Maracaybo  and 
other  neighboring  ports. 

Adulterations.  Copaiba  is  said  to  be  frequently  adulterated.*  The  fixed  oils 
are  the  mo.^t  frequent  addition,  especially  castor  oil,  which,  in  conseciuence  of  its 
solubility  in  alcohol,  cannot,  like  the  others,  be  detected  by  the  agency  of  that  fluid. 

*  Some  years  since  %  sub-^t.tnce  was  imported  into  New  York,  under  the  name  of  r«/  copniba, 
which  had  not  a  single  character  of  the  genuine  drug.  It  was  of  a  thick,  semifluid  consistence,  not 
nnlike  that  of  babam  of  Tolu.  as  it  often  reaches  us,  a  brown  color  similar  to  that  of  the  same 
balsam,  though  darker,  and  an  unpleasant  yet  somewhat  aromatic  odor,  recalling  that  of  liqoid- 
ambar,  but  less  agreeable.     Its  origin  is  unknown. 
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Various  plans  have  been  proposed  for  detecting  the  presence  of  castor  oil.  The 
simplest  is  to  boil  a  drachm  of  the  copaiba  in  a  pint  of  water,  till  the  liquid  is 
wholly  evaporated.  If  the  copaiba  contain  a  fixed  oil,  the  residue  will  be  more  or 
less  soft,  according  to  the  quantity  present ;  otherwise  it  will  be  hard.  Another 
mode,  proposed  by  M.  Planche,  consists  in  shaking  together  in  a  bottle  one  part  of 
solution  of  ammonia  of  the  sp.  gr.  09212  (22°  Baume)  with  two  and  a  half  parts 
of  copaiba,  at  a  temperature  of  from  50^  to  60°  F.  The  mixture,  at  first  cloudy, 
quickly  becomes  transparent  if  the  copaiba  is  pure,  but  remains  more  or  less  opaque 
if  it  is  adulterated  with  castor  oil.  According  to  J.  E.  Simon,  however,  a  variety 
of  genuine  copaiba  occurs  in  commerce  in  which  this  test  fails  (^A.  J.  P.,  xvi. 
236) ;  and  it  does  not  apply  to  the  variety  containing  80  per  cent,  of  volatile  oil, 
described  by  Prof  Procter.  (See  note,  p.  499.)  Carbonate  of  magnesium,  caustic 
potassa,  and  sulphuric  acid  have  also  been  proposed  as  tests.  In  the  late  Edinburgh 
Phiirmacopceia,  it  was  stated  that  copaiba  '"dissolves  a  fourth  part  of  its  weight  of 
carbonate  of  magnesium,  with  the  aid  of  a  gentle  heat,  and  continues  translucent." 
The  presence  of  a  small  proportion  of  any  fi.Ked  oil  renders  the  mixture  opaque. 
One  part  of  potas.sa  dissolved  in  two  of  water  forms  a  clear  solution  with  nine  parts 
of  pure  copaiba,  and  the  liquid  continues  clear  when  moderately  diluted  with  water 
or  alcohol ;  but  the  presence  of  one-sixth  of  fixed  oil  in  the  copaiba  occasions  more 
or  less  opacity  in  the  liquid,  and  half  the  quantity  causes  the  precipitation  of  white 
flakes  in  a  few  hours.  (^Stolze.)  Turpentine,  which  is  said  to  be  sometimes  added 
to  copaiba,  may  be  detected  by  its  smell,  especially  if  the  copaiba -be  heated.  Ac- 
cording to  Mr.  Redwood,  most  of  the  proposed  tests  of  the  purity  of  copaiba  are 
liable  to  fallacy ;  and  the  best  mea.sure  of  its  activity  is  the  quantity  of  volatile  oil 
it  affords  by  distillation.  Castor  oil,  Venice  turpentine,  linseed  oil,  or  Gurjun  Balsam 
may  be  detected  by  means  of  petroleum  benzin,  which  makes  a  clear  solution  with 
pure  copaiba,  but  if  either  of  the  substances  mentioned  be  present  a  milky  mixture, 
which  soon  settles  into  two  layers,  is  formed,  the  copaiba  solution  being  on  top 
(A.  J.  R,  July,  1873;  Proc.  A.  P.  A.,  xxiv.  191  ;  xxvi.  286).  Prof  Maisch  has 
found  that  (en  volumes  of  benzin,  instead  of  three  as  proposed  by  Prof  Wayne, 
must  be  added  to  one  of  copaiba  to  get  the  best  results  from  this  test.  Indeed, 
it  has  been  shown  that  pure  copaiba  will  sometimes  show  turbidity  when  mixed 
with  benzin.  (vl.  J.  P.,  1877,  p.  131.)  Hager  recommends  the  use  of  absolute 
alcohol,  which  he  says  completely  dissolves,  without  turbidity,  all  the  varieties  of 
copaiba  except  the  Para,  whose  solution  on  standing  clears  itself  by  the  deposition 
of  a  few  white  flakes.  J.  M.  Fulton  asserts  that  some  pure  copaibas  are  not  en- 
tirely dissolved  by  absolute  alcohol.  (.4.  J.  P.,  1877.) 

Medical  Properties  and  Uses.  Copaiba  is  gently  stimulant,  diuretic,  laxative, 
and  in  very  large  doses  often  actively  purgative.  It  produces,  when  swallowed,  a 
sense  of  heat  in  the  tliroat  and  stomach,  and  extends  an  irritant  action,  not  only 
throughout  the  alimentary  canal,  but  also  to  the  urinary  passages,  and  in  fact,  in  a 
greater  or  less  degree,  to  all  the  mucous  membranes,  lor  which  it  appears  to  have  a 
strong  affinity.  The  urine  acquires  a  peculiar  odor  during  its  use,  and  its  smell  may 
be  detected  in  the  breath.  It  sometimes  occasions  an  eruption  upon  the  skin,  re- 
sembling that  of  measles,  and  attended  with  disagreeable  itching  and  tingling.  A 
c«ise  has  been  recently  recorded,  in  which  an  acute  attack  of  pemphigus  over  the 
whole  body  attended  its  use.  (iV.  Y.  Med.  Journ.,  Jan.  1873,  p.  416.)  Nausea 
and  vomiting,  painful  purgation,  strangury,  and  bloody  urine,  and  a  general  state  of 
fever  are  caused  by  excessive  doses.  As  a  remedy  it  has  been  found  most  efiicient 
in  diseases  of  the  mucous  membranes,  particularly  those  of  a  chronic  character. 
Thus,  it  is  given  with  occasional  advantage  in  leucorrhoea,  gleet,  chronic  dysentery, 
and  diarrhoea,  painful  hemorrhoidal  affections,  and  chronic  bronchitis,  and  has  even 
been  used  in  diphtheria  and  pseudo-membranous  croup.  By  the  late  Dr.  La  Roche, 
of  Philadelphia,  it  was  highly  recommended  in  catarrh  and  chronic  irritation  of  the 
bladder.  (^Am.  Journ.  of  Med.  Sci.,  xiv.  13.)  It  has  been  given  in  psoriasis  and 
dropsy,  and  is  said  to  be  used  as  a  vermifuge  in  Brazil.  The  complaint,  however, 
in  which  it  is  most  employed  is  gonorrhoea.  It  should  not  be  administered  in  the 
first  stages,  when  the  inflammation  is  severe  and  acute,  nor  is  it  applicable  to  very 
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chronic,  indolent  forms  of  the  disorder,  such  as  gleet  It  was  formerly  much  es- 
teemed as  a  vulnerary,  and  as  an  application  to  ulcers ;  but  it  is  now  seldom  used 
externally.  Dr.  Ruschenberger  recommends  it  locallj-  in  chilblains.  {Med.  Examiner, 
i.  77.)  Prof.  Marchal,  of  Strasburg,  has  employed  it  with  great  success  in  gonor- 
rhoea and  leucorrhoea,  injecting  an  emulsion  made  with  5  parts  of  copaiba,  8  of  gum 
arable,  and  100  of  water,  or  applying  it  smeared  on  catheters  or  tampons. 

The  dose  of  copaiba  is  from  twenty  drops  to  a  fluidrachm  (1-25-3-75  C.c.)  three 
times  a  day,  or  a  smaller  quantity  repeated  more  frequently.  It  may  be  given 
dropped  on  sugar,  but  in  this  form  is  often  so  exceedingly  offensive  as  to  render 
some  concealment  of  its  nauseous  qualities  necessary.  A  less  disagreeable  form  is 
that  of  emulsion,  prepared  by  rubbing  the  copaiba  first  with  mucilage  or  the  yolk 
of  an  egg,  and  sugar,  and  afterwards  with  some  aromatic  water,  as  that  of  mint  or 
cinnamon.  The  volatile  oil,  which  is  officinal,  may  be  given  in  the  dose  of  ten  or 
fifteen  drops,  in  emulsion,  or,  as  is  almost  universally  preferred,  in  capsules. 

Both  the  volatile  oil  and  resin  are  eliminated  by  the  kidneys  in  an  altered  con- 
dition :  if  to  the  urine  of  a  person  taking  the  drug  nitric  acid  be  added,  a  precipi- 
tate is  thrown  down,  which  may  be  mistaken  for  albumen.  The  volatile  oil  is  more 
active  than  is  the  resin,  which  is  not,  however,  inert.  Dr.  Wilks,  of  Guy's  Hos- 
pital, London,  Sf)eaks  of  the  resin  with  great  confidence  as  a  hydragogue  diuretic 
in  obstinate  dropsy,  .given  in  the  dose  of  fifteen  or  twenty  grains  three  or  four  limes 
a  day.  (Lancet,  March  22,  1873.) 

Velpeau  has  found  the  best  effects  from  copaiba  in  the  form  of  enema.  He  gives 
two  drachms  made  into  an  emulsion  with  the  yolk  of  an  egg,  twenty  or  thirty  drops 
of  laudanum,  and  eight  fluidounces  of  water.  Dr.  E.  Langlebert  recommends  a 
distilled  water  of  copaiba  internally,  in  the  dose  of  one  or  two  fluidounces  (30-60 
C.c.)  three  or  four  times  a  day,  and  as  a  vehicle  in  urethral  injections. 

Of.  Prep.  Massa  Copaiba,  C.  S. 

CORIAXDRUM.  U.S.  Coriander. 

(CO-RI-iX'DRUM.) 

"  The  fruit  of  Coriandrum  sativum.  Linne.  (Xat.  Ord.  Umbelliferae,  Coelo- 
spermae.)"  V.  S.  "  The  dried  ripe  fruit  of  Coriandrum  sativum,  cultivated  in 
Britaio."  Br. 

Coriandri  Fructus,  Br.,-  Coriander  Fruit;  Fruetas  Coriandri,  P.G.;  Coriandre,  Fr.,-  Korian- 
der,  G.:  Coriandro,  //./  Cilantro,  Sp. 

Gen.  Ch.  Corolla  radiate.  Petals  inflex-emarginate.  Universal  involucre  one- 
leafed.     Partial  involucres  halved.      Fruit  spherical.    Widd. 

Coriandrum  sativum.  Willd.  Sp.  Plant,  i.  1448;  Woodv.  Med.  Bot.  p.  137.  t. 
53.  This  is  an  annual  plant,  with  an  erect,  round,  smooth,  branching  stem,  rising 
about  two  feet,  and  furnished  with  compound  leaves,  of 
which  the  upper  are  thrice  ternate,  with  linear  pointed 
leaflets,  the  lower  pinnate,  with  the  pinnae  cut  into  irreg- 
ular serrated  lobes  like  those  of  parsley.  The  flowers  are 
white  or  rose-colored,  and  in  compound  terminal  umbels ; 
the  fruit  globular,  and  composed  of  two  concave  hemispher- 
ical portions. 

C.  sativum  is  a  native  of  Italy,  but  at  present  grows  wild 

in  most  parts  of  Europe,  having  become  naturalized  in  con-  , 

sequence  of  its  extended  cultivation.  The  flowers  appear  Tr»n«Teree  section,  magnified, 
in  June,  and  the  fruit  ripens  in  August.     It  is  a  singular 

fact,  that  all  parts  of  the  fresh  plant  are  extremely  fetid  when  bruised,  while  the 
fruit  becomes  fragrant  by  drying.  This  is  the  officinal  portion.  It  is  brought  to 
tis  from  Europe. 

The  fruit  of  the  coriander  is  globular,  about  an  eighth  of  an  inch  in  diameter, 
obscurely  ten-ribbed,  with  minute  indications  of  secondary  ribs  in  the  furrows,  of  a 
grayish  or  brownish  yellow  color,  and  separable  into  the  two  meriearps  (half  fruits), 
which  are  only  bound  together  by  the  membranous  pericarp.  Each  half-fruit  is  pro- 
vided with  two  oil-tubes  on  the  conjoining  face.     The  whole  fruit  has  the  persistent 
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calyx  at  its  base,  and  is  sometimes  surmounted  by  the  adhering  conical  style.  Cori- 
ander is  thus  described  by  the  U.  S.  Pharm.  "  Globular ;  about  oue-sixth  of  an  inch 
(4  mm.)  in  diameter ;  crowned  with  the  calyx-teeth ;  brownish-yellow,  with  slight, 
longitudinal  ridges ;  the  two  mericarps  cohe'ring,  enclosing  a  lenticular  cavity,  and 
each  furnished  on  the  face  with  two  oil-tubes;  odor  and  taste  agreeably  aromatic." 
U.  S.  The  aromatic  smell  and  taste  depend  on  a  volatile  oil,  which  may  be  obtained 
separate  by  distillation,  and  is  said  to  belong  to  the  camphene  family.  One  pound  of 
the  seeds  yields  forty-two  grains  of  the  oil.  {Zeller.)  It  is  colorless  or  pale  yellow, 
with  an  agreeable  odor  of  coriander,  a  mild  aromatic  taste,  and  a  sp.  gr.  varying  from 
0-859  to  0-871.  It  has  the  composition  Cj^Hj^O,  and  is  therefore  isomeric  with 
borneol.  It  is  one  of  the  most  permanent  of  the  volatile  oils,  resisting  oxidation 
for  a  long  time.  The  virtues  of  the  fruit  are  imparted  to  alcohol  by  maceration, 
and  less  readily  to  water. 

Medical  Properties  and  Uses.  Coriander  has,  in  a  moderate  degree,  the  ordi- 
nary medicinal  virtues  of  the  aromatics.  It  is  almost  exclusively  employed  in  com- 
bination with  other  medicines,  either  to  cover  their  taste,  to  render  them  acceptable 
to  the  stomach,  or  to  correct  their  griping  qualities.  It  was  well  known  to  the 
ancients.     The  dose  is  from  a  scruple  to  a  drachm  (1-3-3-9  Gra.). 

Off.  Prep.  Confectio  SennaE;,  U.  S.;  Oleum  Coriandri,  Br.;  Syrupus  Rhei,  Br.; 
Syrupus  Sennae,  Br.;  Tinctura  Rhei,  Br.;  Tinctura  Sennae,  Bv. 

CORNUS.  U.S.     Cornus.     [Dogwood.'] 

(COR'NUS.) 

"^The  bark  of  the  root  of  Cornus  Florida.  Linn^.     (Wat.  Ord.  Comaceae.)"  U.  S. 

Ecorce  de  Cornouiller  3,  grandes  Fleurs,  Fr.;  Grossbliithige  Cornelrinde,  G. 

Gen.  Ch.  Flowers  perfect  or  dicecious.  Calyx  minutely  four-toothed.  Petals 
four,  oblong,  spreading.  Stamens  four.  Filaments  slender.  Style  slender.  Stigma 
terminal,  flat,  or  capitate.  Drupe  small,  with  a  two-celled  and  two-seeded  stone. 
Gray's  Manual. 

Cornus  Florida.  Willd.  Sp.  Plant,  i.  661 ;  Bigelow,  Am.  Med.  Bat.  ii.  73;  Barton, 
Med.  Bot.  i.  44.  This  is  a  small  indigenous  tree,  usu-ally  about  fifteen  or  twenty  feet 
in  height,  though  sometimes  not  less  than  thirty  or  thirty-five  feet.  It  is  of  slow 
growth ;  and  the  stem,  which  generally  attains  a  diameter  of  four  or  five  inches,  is 
compact,  and  covered  with  a  brownish  bark,  the  epidermis  of  which  is  minutely 
divided  by  numerous  superficial  cracks  or  fissures.  The  branches  are  spreading,  and 
regularly  disposed,  sometimes  opposite,  sometimes  in  fours  nearly  in  the  form  of 
crosses.  The  leaves  are  opposite,  oval,  about  three  inches  long,  pointed,  dark  green 
and  sulcated  on  the  upper  surface,  glaucous  or  whitish  beneath,  and  marked  with 
strong  parallel  veins.  Towards  the  close  of  summer  they  are  speckled  with  black 
spots,  and  on  the  approach  of  cold  weather  become  red.  The  proper  flowers  are 
small,  yellowish,  and  collected  in  heads,  which  are  surrounded  by  a  large  conspicuous 
involucre,  consisting  of  four  white  obcordate  leaves,  having  the  notch  at  their  sum- 
mit tinged  with  red  or  purple.  This  involucre  constitutes  the  chief  beauty  of  the 
tree,  and  is  commonly  called  the  flower.  The  calyx  is  four-toothed,  and  the  corolla 
composed  of  four  obtuse  reflexed  petals.  The  fruit  is  an  oval  drupe,  of  a  vivid  glossy 
redness,  containing  a  two-celled  and  two-seeded  nucleus.  The  drupes  are  usually  asso- 
ciated together  to  the  number  of  three  or  four,  and  remain  on  the  tree  till  after  the 
early  frosts.  They  ripen  in  September.  The  dogwood  is  found  in  all  parts  of  the 
United  States,  from  Massachusetts  to  the  Mississippi  and  the  Gulf  of  Mexico,  but  is 
most  abundant  in  the  Middle  States.  In  the  month  of  May  it  is  clothed  with  a  profu- 
sion of  large  white  blossom-clusters,  which  render  it  one  of  the  most  conspicuous 
ornaments  of  the  American  forests.  The  bark  is  the  ofiicinal  portion,  and  is  derived 
for  use  both  from  the  stem  and  the  branches,  and  from  the  root.  That  from  the  root 
is  preferred. 

As  brought  into  market,  the  bark  is  in  pieces  of  various  size,  usually  more  or  less 
rolled,  sometimes  invested  with  a  fawn-colored  epidermis,  sometimes  partially  or 
wholly  deprived  of  it,  of  a  reddish  gray  color,  very  brittle,  and  affording,  when  pul- 
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verized,  a  grayish  powder  tinged  with  red,  "  In  curved  pieces  of  various  sizes, 
about  one-eighth  of"  an  inch  (3  mm.)  thick  ;  deprived  of  the  furrowed,  brown-gray, 
corky  layer;  outer  and  inner  surface  pale-reddish,  or  light  reddish-brown,  striate; 
transverse  and  longitudinal  fracture  short,  whitish,  with  brown,  yellow  striae;  in- 
odorous; astringent  and  bitter."  U.  S.  The  odor  of  dogwood  is  feeble,  its  taste  bitter, 
astringent,  and  slightly  aromatic.  Water  and  alcohol  extract  its  virtues.  From  the 
experiments  of  Dr.  Walker  and  Mr.  James  Cockburn  (^A.  J,  P..  vii.  109),  it  appears  to 
contain  bitter  extractive,  gum,  resin,  tannin,  gallic  acid,  fixed  oil,  wax,  red  coloring 
matter,  lignin,  and  salts  of  potassa  and  iron.  Mr.  Cockburn  also  obtained  a  crystal- 
lized substance,  without  taste,  the  characters  of  which,  however,  were  not  sufl5ciently 
investigated  to  authorize  an  opinion  as  to  its  nature.  A  peculiar  bitter  principle,  fur 
which  the  name  of  cornine  was  proposed,  was  announced  as  an  ingredient  by  Mr. 
Carpenter;  but  his  results  have  not  been  confirmed.  Prof  John  M.  Maisch  appears 
subsequently  to  have  obtained  the  bitter  principle  pure  in  solution,  but,  in  conse- 
quence of  its  extreme  facility  of  decomposition,  did  not  succeed  in  isolating  it. 
Geiger  (^Ann.  Ch.  und  Pharm.,  xiv.  206)  first  obtained  the  bitter  principle  comin, 
or  cornic  acid,  in  white,  silky,  bitter  needles,  readily  soluble  in  water  and  alcohol, 
little  in  ether,  colored  dark  by  alkalies.  It  is  neutral  and  is  not  precipitated  by 
infusion  of  nutgalls,  but  is  precipitated  by  acetate  of  lead  and  by  silver  solutions. 
A.  G.  Frey  (^4. ./.  P ,  1879,  p.  390)  also  obtained  comin  in  pure  white  crystals  out 
of  alcohol.  The  flowers  of  C.  Florida  have  the  same  bitter  taste  as  the  bark,  and, 
though  not  oflScinal,  are  sometimes  employed  for  the  same  purposes.* 

Medical  Properties  and  Uses.  Comus  Florida  is  tonic  and  astringent.  By  Dr. 
Walker  it  was  found,  when  taken  internally,  to  increase  the  force  and  frequency  of 
the  pulse,  and  the  heat  of  the  body.  It  is  thought  to  possess  remedial  properties 
analogous  to  those  of  Peruvian  bark,  for  which  it  has  occasionally  been  successfully 
substituted  in  the  treatment  of  intermittent  fevers;  but  the  introduction  of  sulphate 
of  quinine  into  use  has  nearly  banished  this,  as  well  as  many  other  substitutes  for 
cinchona,  from  regular  practice.  The  dogwood  has  also  been  employed  in  low  fevers, 
and  other  complaints  for  which  Peruvian  bark  is  usually  prescribed. 

It  may  be  given  in  powder,  decoction,  or  extract.  The  dose  of  the  powder  is  from 
a  scruple  to  a  drachm  (1  •3-3-9  Gm.).  repeated,  in  cases  of  intermittent  fever,  so 
that  from  one  to  two  ounces  may  be  taken  in  the  interval  between  the  paroxysms. 
The  decoction  was  officinal  in  1870.  The  dried  bark  is  said  to  be  preferable  to  the 
fresh  ;  as  it  possesses  all  the  activity  of  the  latter,  without  being  so  liable  to  offend 
the  stomach  and  bowels.  An  extract  might  probably  be  used  with  advantage  in 
intermittents  in  large  doses. 

Off.  Prep.  Extractum  Cornus  Fluidum,  U.  S. 

CREASOTU]\r.  U.S.,  Br.     G-easote. 

(CRE-A-S6'Tl"M.) 

"  A  product  of  the  distillation  of  wood-tar."    U.  S.,  Br. 

Kreosotum,  P.G.;  Creosote,  Fr.;  Kreosot,  G. 

This  is  a  substance  discovered  in  1830  by  Reichenbach  in  the  products  of  the 
distillation  of  wood.  This  distillation  of  wood  yields  products  very  analogous  to 
one  fraction  of  the  coal-tar  obtained  by  the  destructive  distillation  of  bituminous 

*  Two  other  indigenous  dogwoods  were  formerly  recognized  in  the  U.  S.  secondary  list. 
C.  circiiiata  is  a  shrub  from  six  to  ten  feet  high,  with  warty  branches,  large,  roundish,  pointed 
leaves,  waved  on  their  edges  and  downy  beneath,  and  white  flowers  disposed  in  depressed  cymes. 
The  fruit  is  blue.  The  plant  is  a  native  of  the  United  Stales,  extending  from  Canada  to  Virginia, 
and  growing  on  hill-sides  and  the  hanks  of  rivers.  It  flowers  in  June  and  July.  The  bark,  when 
dried,  is  in  quills  of  a  whitish  or  ash  color,  and  aflbrds  a  powder  resembling  that  of  ipecacuanha. 
Its  fciste  is  bitter,  astringent,  and  aromatic.  In  chemical  composition,  so  far  as  this  has  been  ascer- 
tained, it  is  analogous  to  Cornus  Florida. 

C.  sericfQ  is  usually  six  or  eight  feet  in  height,  with  numerous  erect  stems,  which  are  cov- 
ered with  a  shining  reddish  bark,  and  send  out  opposite  spreading  branches.  The  young  shoots  are 
more  or  less  pubescent.  The  leaves  are  opposite,  petiolate,  ovate,  pointed,  entire,  and  on  the  under 
surface  covered  with  soft  brownish  hairs.  The  flowers  are  small,  white,  and  disposed  in  terminal 
cymes,  which  are  depressed  and  woolly.  The  fruit  consists  of  globular,  berry-formed  drupes,  of  a 
cerulean  blue  color,  and  collected  in  bunches.  The  bark  of  both  of  these  species  is  said  to  be  of 
equal  medical  value  with  that  of  C.  Florida. 
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coal.  This  fraction  is  the  heavy  oil  of  coal-tar,  v?hich  comes  over  between  165°  C. 
(329°  F.)  and  200°  C.  (392°  F.) :  it  is  often  called  ''coal-tar  creosote,"  and  contains 
a  group  of  phenols,  including  carbolic  acid,  or  common  phenol,  CgHgO,  boiling  at 
182°  C.  (359-6  F.),  cresylic  acid,  or  cresol,  C^HgO,  boiling  at  198^  C.  (388-4  F.), 
and  xyJenol,  or  dimethyl  phenol,  CgHj^O,  boiling  at  211°  C.  (411-8°  F.). 

"  Wood-tar  creasote,"  on  the  other  hand,  is  chiefly  composed  of  the  following 
phenols.  Guiacol,  or  oxycresol,  C^HgOj,  boiling  at  200°  C.  (392  F.),  creasol,  CgHj^ 
0,.  boiling  at  217°  C.  (422-6°  F.),  methylcreasol,  C^Hj.O^,  boiling  at  214°  C. 
(417°  F.)  to  218°  C.  (424-4°  F.),  mdphlorol,  C^U^fi^,  boiling  at  21^9°  C.  (426-2 
F. ).   (See  also  Aliens  Commerc.  Org.  Analysis,  p.  306.) 

Preparation.  Creasote  is  obtained  either  from  wood-tar  or  from  crude  pyro- 
ligueous  acid.  When  wood-tar  is  used,  it  is  distilled  until  it  has  attained  the  con- 
sistence of  pitch.  The  distilled  liquid  divides  itself  into  three  layers,  an  aqueous 
between  two  oily  layers.  The  inferior  oily  layer,  which  alone  contains  the  crea- 
sote, is  separated,  and  saturated  with  carbonate  of  potassium  to  remove  acetic 
acid.  The  liquid  is  allowed  to  rest,  and  the  new  oil  which  separates  is  decanted 
from  it.  This  oil  is  distilled,  and  yields  products  lighter  than  water,  and  a 
liquid  heavier.  The  latter  alone  is  preserved,  and,  after  having  been  agitated  re- 
peatedly with  weak  phosphoric  acid  to  neutralize  ammonia,  is  allowed  to  remain  at 
rest  for  some  time.  It  is  next  washed  as  long  as  acidity  is  removed,  and  then  dis- 
tilled with  a  fresh  portion  of  weak  phosphoric  acid ;  care  being  taken  to  cohobate 
from  time  to  time.  The  oily  liquid  thus  rectified  is  colorless,  and  contains  much 
creasote,  but  also  a  portion  of  eiipion,  or  light  oil  distillate.  To  separate  the  latter, 
the  liquid  is  mixed  with  a  solution  of  caustic  potassa  of  the  density  112,  which 
dissolves  the  creasote,  but  not  the  eupion.  The  eupion,  which  floats  above  from 
its  levity,  is  then  separated ;  and  the  alkaline  solution  of  the  creasote  is  exposed  to 
the  air,  until  it  becomes  brown  in  consequence  of  the  decomposition  of  a  foreign 
matter,  and  is  then  saturated  with  sulphuric  acid.  This  sets  free  the  creasote,  which 
is  decanted,  and  again  distilled.  The  treatment  by  solution  of  potassa,  sulphuric 
acid,  etc.,  is  to  be  repeated  until  the  creasote  no  longer  becomes  brown  by  exposure 
to  the  air,  but  only  slightly  reddish.  It  is  then  dissolved  in  a  stronger  solution 
of  potassa  and  distilled  again,  and  finally  redistilled  for  the  last  time,  rejecting  the 
first  portion  which  comes  over  on  account  of  its  containing  much  water,  collecting 
the  next  portion,  and  avoiding  to  push  the  distillation  too  far.  The  product  col- 
lected in  this  distillation  is  creasote. 

Wiien  creasote  is  extracted  from  pyroligneous  acid,  the  first  step  is  to  dissolve 
sulphate  of  sodium  in  it  to  saturation.  The  oil  which  separates  and  floats  above  is 
decanted,  and,  having  been  allowed  to  remain  at  rest  for  a  few  days,  is  saturated  by 
carbonate  of  potassium  with  the  assistance  of  heat,  and  distilled  with  water.  The 
oleaginous  liquid  obtained  is  of  a  pale  yellow  color,  and  is  to  be  treated  with  phos- 
phoric acid,  etc.,  as  above  detailed,  in  relation  to  the  treatment  of  the  corresponding 
oil  obtained  from  wood-tar. 

Properties.  Creasote,  when  pure,  is  a  colorless  oleaginous  liquid,  of  the  consist- 
ence of  oil  of  almonds,  slightly  greasy  to  the  touch,  volatilizable  by  heat,  and  having 
a  caustic,  burning  taste,  and  a  penetrating,  disagreeable  odor,  like  that  of  smoked 
meat,  and  analogous  to,  yet  diiferent  from,  th-at  of  phenol.  As  met  with  in  the 
shops,  it  has  frequently  a  brownish  tinge.  It  burns  with  a  sooty  flame.  Applied 
in  a  concentrated  state  to  the  skin,  it  corrugates  and  then  destroys  the  cuticle,  causing 
a  white  spot.  On  paper  it  leaves  a  greasy  stain,  which  disappears  in  a  few  hours, 
or  in  ten  minutes  if  heated  tol00°  C.  (212°  F.).  Its  sp.  gr.  is  1057  at  55°  (Gorup- 
Besanez),  1-035-1-085  (f/!  ,Sf.),  1-071  (Br.).  It  boils  at  about  203°  C.  (31)7°  F.), 
and  remains  fluid  at  — 27°  C.  ( — 17°F.).  It  is  a  non-conductor  of  electricity, 
and  refracts  light  strongly.  It  is  devoid  of  acid  or  alkaline  reaction.  Mixed 
with  water,  it  forms  two  solutions  ;  one  consisting  of  one  part  of  creasote  and  about 
eighty  of  water,  the  other,  of  one  part  of  water  and  ten  of  creasote  {Berzelius.) 
It  dissolves  a  large  proportion  of  iodine  and  phosphorus,  and  a  considerable  amount 
of  sulphur,  especially  when  assisted  by  heat. 

The   Pharmacopoeia  describes  creasote   as    "an    almost   colorless  or  yellowish, 
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strongly  refractive,  oily  liquid,  turning  to  reddish-yellow  or  brown  by  exposure  to 
light,  havinir  a  penetrating,  smoky  odor,  a  burning,  caustic  taste  and  a  neutral  reac- 
tion. Sp.  gn  1035-1085.  It  begins  to  boil  near^200°  C.  (392^  F. ),  and  most  of  it 
distils  over  between  205°  and  220°  C.  (401°-t28°  F.).  When  cooled  to  —20°  C. 
( — 4°F.)  it  becomes  thick,  but  does  not  solidify.  It  is  inflammable,  burning  with 
a  luminous,  smoky  flame.  Creasote  is  soluble  in  about  80  parts  of  water  at  15°  C. 
(59°  F.)  to  a  somewhat  turbid  liquid,  and  in  12  parts  of  boiling  water ;  it  dissolves, 
in  all  proportions,  in  absolute  alcohol,  ether,  chloroform,  benzin,  disulphide  of  carbon, 
or  acetic  acid.  When  applied  to  the  skin,  it  produces  a  white  stain.  Creasote  does 
not  coagulate  albumen  or  collodion  (difference  from  carbolic  acid).  If  1  volume 
of  Creasote  be  mixed  with  1  volume  of  glycerin,  a  nearly  clear  mixture  will  result, 
from  which  the  Creasote  will  be  separated  by  the  addition  of  1  or  more  volumes  of  water. 
On  adding  to  10  C.c.  of  a  1  per  cent,  aqueous  solution  of  Creasote,  1  drop  of  test-solu- 
tion of  ferric  chloride,  the  liquid  acquires  a  violet-blue  tint,  which  rapidly  changes 
to  greenish  and  brown,  with  formation,  usually,  of  a  brown  precipitate  (diff'.  from 
carbolic  acid)."  U.  S. 

Creasote  instantly  dissolves  ammonia,  and  retains  it  with  great  force.  Strong 
nitric  and  sulphuric  acids  decompose  it ;  the  former  giving  rise  to  reddish  vapors,  the 
latter  to  a  red  color,  which  becomes  black  on  the  addition  of  more  of  the  acid. 
Dilute  nitric  acid  converts  it  into  a  brown  resin,  which,  treated  with  ammonia,  and 
then  dissolved  in  boiling  alcohol,  gives,  by  evaporation,  certain  salts  of  ammonia, 
two  of  which  contain  new  acids,  discovered  by  Laurent.  Hydrochloric  acid  pro- 
duces no  change  in  it.  The  British  Pharmacopoeia  gives,  as  one  of  the  characters 
of  its  creasote,  that  a  "  slip  of  deal  dipped  into  it,  and  afterwards  into  hydrochloric 
acid,  and  then  allowed  to  dry  in  the  air,  acquires  a  greenish  blue  color ;"  and  con- 
sequently does  not  consider  the  presence  of  carbolic  acid  as  a  contamination.  The 
probability  is  that  the  creasote  upon  which  the  description  in  the  British  Pharma- 
copoeia was  prepared  was  not  really  derived  from  wood,  but  from  coal-tar.  The  true 
creasote  difi"ers  from  carbolic  acid  in  not  coagulating  collodion.  M.  Gorup-Besanez 
states  that  with  a  neutral  solution  of  perchloride  of  iron,  beech-wood  creasote,  dis- 
solved in  alcohol,  gives  a  green  color,  whilst  a  similar  solution  of  the  product  of  coal-tar 
causes  a  brown  color ;  but,  dissolved  in  water,  the  true  creasote  produces  no  change, 
while  coal-tar  creasote  produces  a  blue.  (A.  J.  P.,  1868,  p.  257.)  Mr.  T.  N.  R. 
Morson,  of  London,  who  has  long  been  a  manufacturer  of  creasote,  complains  of  the 
discredit  into  which  it  has  fallen  in  consequence  of  the  substitution  for  it  in  com- 
merce, of  carbolic  acid  ;  while  he  says  that  the  directions  of  the  Pharmacopoeia  for  the 
distinction  of  the  two  are  insufficient,  and  gives  a  test,  discovered  by  his  son  Mr. 
Thos.  Morson,  which  is  at  once  simple  and  satisfactory.  It  consists  in  the  solvent 
power  of  glycerin  over  carbolic  acid,  which  Is  dissolved  by  it  in  all  proportions,  while 
pure  creasote  is  insoluble  or  nearly  so ;  and,  consequently,  if  any  liquid,  assumed  to 
be  creasote,  dissolves  largely  in  glycerin,  it  probably  consists  in  the  whole,  or  in  large 
part,  of  carbolic  acid.  (P.  J.  Tr.,  May,  1872,  p.  921.)  Subsequent  experiments 
appear  to  show  that  this  test  succeeds  best  with  3Iorson's  creasote;  and  beech-wood 
creasote,  although  pure,  sometimes  mixes  with  glycerin  without  turbidity.  A  still 
better  test,  according  to  Mr.  John  A.  Clark,  is  an  alcoholic  solution  of  perchloride 
of  iron  (TV.  Fen-i  Perchhr.  B.  Ph.),  which  with  an  alcoholic  solution  of  creasote 
produces  a  deep  greenish  blue  color,  but  with  carbolic  acid  a  light  brown.  {A.  J.  P., 
June,  1873,  p.  269.)  Creasote  dissolves  a  large  number  of  metallic  salts,  and  re- 
duces a  few  to  the  metallic  state  ;  as,  for  example,  nitrate  and  acetate  of  silver.  It 
powerfully  coagulates  albumen,  and  in  this  way  is  supposed  to  act  as  a  haemostatic. 
Froehde's  reagent  (a  solution  of  1  part  of  molybdic  acid  in  100  parts  of  sulphuric 
acid)  is  recommended  by  E.  W.  Davy  as  a  distinguishing  test  for  carbolic  acid.  {P. 
J.  Tr.,  1878,  p.  1022.)  A  drop  or  two  of  the  doubtful  liquid  is  to  be  agitated  with 
two  fluidrachms  of  distilled  water,  the  whole  filtered,  and  a  drop  or  two  of  the  test- 
solution  added.  Pure  creasote  gives  a  brown  or  reddish  brown  reaction  on  standing 
or  slight  warming,  passing  to  a  light  yellowish  brown  ;  with  carbolic  acid,  the  brown 
passing  to  a  maroon  soon  develops  a  more  or  less  intense  purple. 

Of  all  the  properties  of  creasote,  the  most  remarkable  is  its  power  of  preserving 
32 
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meat.  It  is  this  property  which  has  suggested  its  name,  derived  from  x^oedc,  Jlesh, 
and  ffm^u),  I  j^reserve. 

Impurities  and  Adulterations.  Creasote  is  apt  to  contain  eupion,  and  is  some- 
times adulterated  with  rectified  oil  of  tar,  and  the  fixed  and  volatile  oils.  All  these 
substances  are  detected  by  strong  acetic  acid,  which  dissolves  the  creasote,  and  leaves 
them  behind,  floating  above  the  creasote  solution.  Creasote,  however,  from  beech- 
wood  tar,  is  only  partially  dissolved  by  hot  acetic  acid  of  ordinary  strength.  Fixed 
oils  are  also  discovered  by  a  stain  on  paper  not  discharged  by  heat.  Any  trace  of 
the  matter  which  produces  the  brownish  tinge  is  detected  by  the  liquid  becoming 
discolored  by  exposure  to  sunshine. 

Commercial  creasote  almost  always  contains  carbolic  and  cresylic  acids,  from  coal- 
tar;  and  indeed,  much  of  what  is  sold  for  creasote  is  nothin<r  more  than  impure 
carbolic  acid.  (See  Acidum  Carbolicum.)  It  has  been  already  stated  that  this  acid 
strongly  resembles  creasote ;  and  this  resemblance  probably  extends  also  to  their 
therapeutical  effects ;  so  that  the  substitution  is  less  to  be  regretted  than  might 
otherwise  be  the  case.  But,  as  the  effects  of  the  two  on  the  system  may  not  be 
identical,  it  is  highly  desirable  to  be  able  to  distinguish  between  them.  Tests  for 
this  purpose  have  been  given  above,  and,  with  those  quoted  from  the  Pharmacopoeia, 
are  sufficient  for  the  purpo.se. 

Medical  Properties,  etc.  The  influence  of  creasote  upon  the  animal  economy 
has  never  boon  carefully  studied,  but  is  probably  identical  with  that  of  carbolic  acid. 
It  is  never  used  in  medicine  except  for  its  local  action.  Applied  in  this  way  it  is  a 
powerful  paralyzant  of  nerve-tissue,  and  hence  is  frequently  employed  with  great 
advantage  in  cases  of  nausea,  vomiting,  or  diarrhcea  dependent  upon  excessive  irri- 
tability, without  acute  inflammation,  of  the  gastric  or  intestinal  mucous  membrane  ; 
it  has  also  been  successfully  used  in  nausea  and  vomiting  of  pregnancy  or  hysteria, 
in  cholera  morbus,  cholera  inflmtum,  lienteric  diarrhoea,  typhoid  fever,  and  even  in 
dysentery.  When  in  these  cases  there  is  a  tendency  to  fermentation  of  the  con- 
tents of  the  stomach  or  bowels,  creasote  is  especially  valuable,  and  may  often  be 
combined  advantageously  with  an  alkali  or  chalk.  Externally  creasote  has  been 
employed  for  exactly  the  same  diseases  as  has  carbolic  acid.  Indeed,  the  latter 
remedy,  on  account  of  its  superior  cheapness,  has  almost  entirely  supplanted  it. 

The  skin  diseases  to  the  treatment  of  which  creasote  has  been  supposed  to  be  best 
suited  are  those  of  a  scaly  character.  In  burns  its  eflicacy  has  been  insisted  on, 
especially  in  those  attended  with  excessive  suppuration  and  fungous  granulations.  In 
chilblains  also  it  is  stated  to  be  a  useful  application.  Mixed  with  four  parts  of  lard, 
it  is  said  to  have  proved  very  serviceable  in  erysipelas.  When  applied  to  wounds  it 
acts  as  a  haemostatic,  stopping  the  capillary  hemorrhage,  but  possessing  no  power  to 
arrest  the  bleeding  from  large  vessels.  Accordingly,  creasote  water  has  been  applied 
locally  in  menorrhagia,  and  to  arrest  uterine  hemorrhage  and  the  bleeding  from  leech- 
bites.  The  ulcers,  in  the  treatment  of  which  it  has  been  found  most  useful,  are  those 
of  an  indolent  and  gangrenous  character,  in  which  its  several  properties  of  escharotic, 
stimulant,  and  antiseptic  are  usefully  brought  into  play.  In  all  these  cases,  should 
the  remedy  cause  irritation,  it  must  be  suspended,  or  alternated  with  emollient  and 
soothing  applications.  Injected  into  fistulous  ulcers,  it  proves  a  useful  resource,  by 
exciting  the  callous  surfaces  and  disposing  them  to  unite. 

Wherever  there  are  foul  ulcers,  gangrenous  surfaces,  or  inflamed  serous,  mucous, 
or  glandular  tissues  giving  rise  to  fetid  discharges,  creasote  may  be  substituted  for  car- 
bolic acid;  as  examples,  may  be  mentioned  fetid  leucorrhoea,  puerperal  metritis,  fetid 
otorrhoea,  putrid  or  diphtheritic  sore  throat,  chronic  empyema.  The  strength  of  the 
application  may  vary  from  that  of  pure  creasote  to  a  single  drop  to  the  fluidounce 
of  water,  according  to  the  delicacy  of  the  part  and  the  severity  of  the  disease.  On 
account  of  its  local  an.nesthetic  and  antiseptic  influence,  it  is  much  employed  by  den- 
tists for  the  obtunding  of  sensitive  dentine  and  as  an  ingredient  of  pastes  for  the 
destruction  of  nerves.  One  or  two  drops  of  the  pure  substance  must  be  carefully 
introduced  into  the  hollow  of  the  tooth,  on  a  little  cotton,  avoiding  contact  with 
the  tongue  or  cheek.  To  render  it  effectual,  the  hollow  of  the  tooth  must  be  well 
cleansed  before  it  is  applied.     A  mixture  of  15  parts  of  creasote  and  10  of  coUo- 
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dion  is  said  to  have  a  jelly-like  consistence,  and  to  be  usefally  applied  to  carious 
teeth,  which  it  protects  from  the  air ;  but,  as  pure  creasote  does  not  coagulate  collo- 
dion, this  remark  applies  properly  to  the  impure  carbolic  acid,  before  stated  to  be 
commonly  sold  under  the  same  name. 

Under  the  name  of  Vapor  Creasoti  (^Inhalation  of  Creasote),  the  British 
Pharmacopoeia  directs  a  preparation  consisting  of  12  minims  of  creasote  and  8  fluid- 
ounces  of  boiling  water,  which  are  to  be  mixed  in  an  inhaling  appatatus,  so  arranged 
that  the  air  shall  be  made  to  pass  through  the  solution  and  then  inhaled.  It  may  be 
used  in  chronic  inflammation  of  the  air-passages. 

The  internal  dose  of  creasote  is  one  to  three  minims  (0*6-0*18  C.c),  adminis- 
tered in  pill,  mixture,  or  solution.  In  an  overdose,  it  acts  as  a  poison,  producing 
giddiness,  obscurity  of  vision,  depressed  action  of  the  heart,  convulsions,  and  coma. 
Whether  the  soluble  sulphates  would  be  antidotal  to  it,  as  to  carbolic  acid,  is  uncer- 
tain, but  there  is  no  other  available  antidote.  The  medical  treatment  consists  in  the 
evacuation  of  the  poison,  and  the  administration  of  ammonia  and  other  stimulants. 

The  addition  of  three  or  four  drops  of  creasote  to  a  pint  of  ink  efiectually  pre- 
vents it  from  becoming  mouldy.  Dr.  Christison  finds  that  creasote  water  is  as  good 
a  preservative  of  some  anatomical  preparations  as  spirit,  with  the  advantage  of  not 
hardening  the  parts.  It  is  probably  to  creasote  that  the  antiseptic  properties  of 
wood-smoke  and  of  pyroligneous  acid  are  owing. 

Off.  Piep.  Aqua  Creasoti,  U.  S.;  Mistura  Creasoti,  Br.;  Unguentum  Creasoti ; 
Vapor  Creasoti,  Br. 

CRETA.  Br.     Chalk. 

CaCO3;100.  (CBE'TA.)  CaO,  CO,;50. 

"  Native  friable  carbonate  of  lime."  Br. 

Craie,  Fr.;  Kreide,  G.;  Creta,  It.;  Greda,  Sp.,  Port. 

Carbonate  of  calcium,  in  the  extended  meaning  of  the  term,  is  the  most  abundant 
of  simple  minerals,  constituting,  according  to  its  state  of  aggregation  and  other  pe- 
culiarities, the  difierent  varieties  of  calcareous'  spar,  common  and  shell  limestone, 
marble,  marl,  and  chalk.  It  occurs  also  in  the  animal  kingdom,  forming  the  prin- 
cipal part  of  shells,  and  a  small  proportion  of  the  bones  of  the  higher  orders  of  ani- 
mals. It  is  present  in  small  quantity-  in  most  natural  waters,  being  held  in  solution 
by  the  carbonic  acid  which  they  contain.  In  the  waters  of  limestone  districts  it  is 
a  very  common  impregnation,  and  causes  purging  in  those  not  accustomed  to  their 
use.  In  all  such  cases,  boiling  the  water,  by  expelling  the  carbonic  acid,  causes  the 
carbonate  to  be  deposited.  It  has  been  shown,  however,  that  carbonate  of  calcium 
is  itself  in  a  slight  degree  soluble  in  water ;  so  that  a  small  proportion  remains  in 
limestone  water  which  has  been  long  exposed  to  boiling.  Hofmann  estimated  the 
quantity  remaining  in  solution  at  thirty-four  milligrammes  in  a  litre.  That  the 
carbonate  is  not  held  in  solution  by  free  carbonic  acid  is  shown  by  the  fact  that 
lime-water  causes  no  precipitation.  {.Tourn.  de  Pharm.  et  de  C/iim.,  4e  ser.,  iii.  147.) 
Besides  being  officinal  in  the  state  of  chalk,  carbonate  of  calcium  is  also  ordered  as 
it  exists  in  marble  and  oyster-shell,  and  as  obtained  by  precipitation.  (See  Marmor, 
Testa,  and  Calcii  Carhonas  Prse.cipitata.')  In  the  present  article  we  shall  confine 
our  observations  to  chalk.  This  occurs  abundantly  in  the  south  of  England  and 
the  north  of  France.  It  exists  massive  in  beds,  and  very  frequently  contains  nodules 
of  flint,  and  fossil  remains  of  land  and  marine  animals.  Until  recently  it  was  not 
known  to  exist  in  the  United  States  ;  but  Prof  F.  V.  Hayden  states  that  chalk-beds 
identical  with  those  of  Europe  extend  for  400  miles  along  the  Missouri  River  in 
Dakota. 

Properties.  Chalk  is  an  insipid,  inodorous,  insoluble,  opaque,  soft  solid,  gener- 
ally white,  but  grayish  white  when  impure.  It  is  rough  to  the  touch,  easily  pul- 
verized, and  breaks  with  an  earthy  fracture.  It  soils  the  fingers,  yields  a  white  trace 
when  drawn  across  an  unyielding  surface,  and  when  applied  to  the  tongue  adheres 
slightly.  Its  sp.  gr.  varies  from  2-3  to  2-6.  It  is  never  a  perfectly  pure  carbonate 
of  calcium,  but  contains,  besides  gritty  silicious  particles,  small  portions  of  alumina 
and  ferric  oxide.  If  pure,  it  is  entirely  soluble  in  hydrochloric  acid  ;  but  usually  a 
little  silica  is  left.     If  this  solution  is  not  precipitated  by  ammonia,  it  is  free  from 
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alumina  arid  iron.  Like  all  carbonates,  it  effervesces  with  acids.  Though  insoluble 
in  water,  it  dissolves  in  an  excess  of  carbonic  acid. 

Chalk,  on  account  of  the  gritty  particles  which  it  contains,  is  unfit  for  medicinal 
use  until  it  has  undergone  levigation,  when  it  is  C2\\qA  prepared  chalk.  (See  Creta 
Prseparata.) 

Pliarm.  Use.  In  preparing  carbonic  acid  gas,  Br, 

Off.  Prep.  Creta  Prseparata,  U.  S.,  Br. 

CRETA  PRtEPARATA.  U.  8.,  Br.    Prepared  Chalk 

( CKE'TA  PR.E-PA-KATA  —  pre-pa-ra'ta. ) 

"  Native,  friable  Carbonate  of  Calcium  [CaCOj;  100.— CaO,CO,;  50],  freed  from 
most  of  its  impurities  by  elutriation."  U.  S. 

Craie  preparoe,  fr.;  Prliparirte  KreiJe,  G. 

Below  will  be  found  the  process  officinal  in  the  Pharmacopoeia  of  1870.* 

The  Br.  Pharmacopoeia  has  abandoned  its  former  process,  and  is  now  content  with 
defining  the  medicine  to  be  "  chalk  freed  from  most  of  its  impurities  by  elutriation, 
and  afterwards  dried  in  small  masses,  which  are  usually  of  a  conical  form." 

The  object  of  the  above  process  is  to  reduce  chalk  to  a  very  fine  powder.  The 
mineral,  previously  pulverized,  should  be  rubbsd  with  a  little  water  upon  a  porphyry 
slab,  by  means  of  a  muller  of  the  same  material.  Having  been  thus  very  minutely 
divided,  it  is  agitated  with  water,  which  upon  standing  a  short  time  deposits  the 
coarser  particles,  and,  being  then  poured  otf,  slowly  lets  fall  the  remainder  in  an 
impalpable  state.  The  former  part  of  the  process  is  called  levigation,  the  latter 
elutriation.  The  soft  mass  which  remains  after  the  decanting  of  the  clear  liquor  is 
made  to  fall  upon  an  absorbent  surface  in  small  portions,  which  when  dried  have  a 
conical  shape.f  Practically,  prepared  chalk  is  generally  made  on  the  large  scale  from 
whiting  by  the  manufacturer.   (See  P.  J.  Tr.,  vii.  146.) 

No  directions  are  given  now  in  the  Piiarmacopoeia  for  its  preparation ;  it  is  thus 
described.  "  A  white,  amorphous  powder,  generally  agglutinated  in  form  of  small 
cones,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol. 
It  is  soluble  in  hydrochloric,  nitric  or  acetic  acid  with  copious  effervescence,  and 
without  leaving  more  than  a  trifling  residue.  By  exposure  to  a  red  heat,  the  salt 
loses  carbonic  acid  gas,  and  the  residue  has  an  alkaline  reaction.  A  neutral  solution 
of  the  salt  in  acetic  acid  yields,  with  test-solution  of  oxalate  of  ammonium,  a  white 
precipitate  soluble  in  hydrochloric,  but  insoluble  in  acetic  acid.  Another  portion 
of  the  same  solution  should  yield  no  precipitate  with  test-solution  of  sulphate  of 
calcium  (abs.  of  barium,  strontium).  On  adding  to  another  portion  of  the  solution, 
first,  chloride  of  ammonium,  then  carbonate  of  ammonium  and  water  of  ammonia 
in  slight  excess,  and  gently  warming,  the  filtrate  separated  from  the  resulting  pre- 
cipitate should  not  be  rendered  more  than  faintly  turbid  by  test-solution  of  phosphate 

*  "Take  of  Chalk  a  convenient  quantity.  Add  a  little  water  to  the  chalk,  and  rub  it  into  fine 
powder.  Throw  this  into  a  large  vessel  nearly  full  of  water,  stir  briskly,  and,  after  a  short  inter- 
val, decant  the  supernatant  liquor,  while  yet  turbid,  into  another  vessel.  Treat  the  coarser  parti- 
cles of  the  Chalk,  remaining  in  the  first  vessel,  in  a  similar  manner,  and  add  the  turbid  liquid  to 
.  that  previously  decanted.  Lastly,  set  the  liquor  by  that  the  powder  may  subside,  and,  having 
poured  off  the  water,  dry  the  powder."  U.  S.  1870. 

f  Several  insoluble  substances,  besides  chalk,  are  brought  habitually  into  the  form  of  small  cones, 
such  as  prepared  oyster-shell,  phosphate  of  calcium,  rust  of  iron,  subnitrate  of  bismuth,  oxide  of 

zinc,  etc.  This  is  usually  effected  by  the  use  of  a  simple 
implement,  consisting  of  a  funnel  of  tinned  iron,  with 
the  neck  removed  (n),  fixed  at  the  expanded  extremity 
{h)  of  a  piece  of  wood  about  a  foot  long  (c),  having 
its  other  end  in  the  form  of  a  handle  ((/),  with  a  stout 
piece  of  wood  about  4  inches  long  (e)  attached  per- 
pendicularly to  the  lower  side  of  it,  so  as  to  serve  as 
a  support  when  fixed  in  a  socket.  The  material  to  be 
shaped  is  introduced  in  a  very  soft,  almost  diffluent 
state  into  the  funnel,  and  the  instrument,  then  raised 
in  the  hand  by  the  handle,  is  brought  down  so  that  its 
support  shall  strike  with  a  gentle  shock  against  a  flat  surface  of  chalk  stone  (/),  and  these  little 
shocks  are  rapidly  repeated.  At  each  one  of  them  a  small  portion  of  the  soft  mass  escapes  from 
the  mouth  of  the  funnel,  and  falls  on  the  stone,  where  it  hardens  into  the  shape  of  a  cone;  the 
chalk  serving  to  absorb  the  moisture  rapidly,  and  thus  enabling  it  quickly  to  solidify. 
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of  sodium  (limit  of  magnesium).  Another  portion  of  the  solution  should  not  as- 
sume more  than  a  slightly  bluish  tint  with  a  few  drops  of  test-solution  of  ferro- 
cyanide  of  potassium  (limit  of  iron)."  U.  S. 

'  Medical  Properties  and  ITses.  This  is  the  only  form  in  which  chalk  is  used  in 
medicine.  It  is  an  excellent  antacid;  and,  as  the  salts  which  it  forms  in  the  stomach 
and  bowels,  if  not  astringent,  are  at  least  not  pui^tire.  it  is  admirably  adapted  to 
diarrhoea  accompanied  with  acidity.  It  is  also  sometimes  tised  in  acidity  of  stomach 
attending  dyspepsia  and  gout,  when  a  laxative  effect  is  to  be  avoided ;  is  one  of  the 
best  antidotes  for  oxalic  acid ;  and  has  been  recommended  in  rachitis.  In  scrofulous 
affections  it  may  sometimes  do  good  by  forming  soluble  salts  with  acid  in  the  primse 
vijB,  and  thus  finding  an  entrance  into  the  blood-vessels.  It  is  frequently  employed 
as  an  application  to  burns  and  ulcers,  which  it  moderately  stimulates,  while  it  absorbs 
the  ichorous  discharge,  and  thus  prevents  it  from  irritating  the  diseased  surface,  or 
the  sound  skin.  It  is  given  internally  in  the  form  of  powder,  or  suspended  in  water 
by  the  intervention  of  gum  arable  and  Sugar.  (See  Mistura  Cretst.)  It  is  better 
fitted  for  the  chalk  mixture  than  the  precipitated  carbonate  of  calcium,  in  consequence 
of  its  more  impalpable  character  and  greater  powers  of  adhesion.  The  dose  is 
from  ten  to  forty  grains   (0-65-2-6  Gm.)  or  more. 

Pharm.  Uses.  In  preparing  Acidum  Citricum.  Br.;  Acidum  Tartaricum,  Br. 
Off.  Prep.  Hydrargyrum  cum  Creta  ;  Mistura  Cretae  ;  Pulvis  Cretae  Compositus, 
U.  S.;  Pulvis  CretjB  Aromaticus,  Br.;  Pulvis  Cretae  Aromaticos  cum  Opio,  Br.; 
Trochisci  Cretae,  L'.  S. 

CROCUS.  U.S.,  Br.    Saffron. 

(CKO'CfS.) 

"  The  stigmas  of  Crocus  sativus.  Linnc.  {Kat.  Ord.  Iridaceae.)"  U.  S.  "  The 
dried  stigma,  and  part  of  the  style,  of  Crocus  sativus."  Br. 

Safran,  Fr.,  G.;  Zafierano,  /(.,-  Azafran,  Sp. 

Gen.  Ch.   Corolla  six-parted,  equal.     Stigmas  convoluted.    TTt'/W. 

Crocus  sativus.  Willd.  .S>.  Plant,  i.  194  ;  Woodv.  Med.  Bof.  p.  763,  t.  259.  The 
common  cultivated  safiron  is  a  perennial  plant,  with  a  rounded  and  depressed  bulb 
or  cormus,  from  which  the  flower  rises  a  little  above  the  ground,  upon  a  long,  slender, 
white,  and  succulent  tube.  The  flower  is  large,  of  a  beautiful  lilac  or  bluish  purple 
color,  and  appears  in  September  or  October.  The  leaves  are  radical,  linear,  slightly 
revolute,  dark  green  upon  their  upper  surface  with  a  white  longitudinal  furrow  ia 
the  centre,  paler  underneath  with  a  prominent  flattened  midrib,  and  enclosed  at  their 
base,  together  with  the  tube  of  the  corolla,  in  a  membranous  sheath,  from  which 
they  emerge  soon  after  the  appearance  of  the  flower.  The  style  hangs  out  on  one 
side  between  the  two  segments  of  the  corolla,  and  terminates  in  three  long  convoluted 
stigmas,  which  are  of  a  rich  orange  color,  highly  odorous,  rolled  in  at  the  edges, 
and  notched  at  the  summit.  These  stigmas  are  the  officinal  part  of  the  plant.  The 
stigmas  of  the  Crocus  orientalis  are  used  in  the  East. 

C.  sativus,  or  autumnal  crocus.  Ls  believed  to  be  a  native  of  Greece  and  Asia 
Minor,  where  it  has  been  cultivated  from  the  earliest  ages.  It  is,  however,  unknown 
in  a  wild  state,  and,  as  the  French  plant  does  not  produce  seed,  Chappellier  claims 
that  it  is  a  hybrid.  (BuH.  Sue.  Bot.  de  France,  xx.)  More  recently,  however,  Chap- 
pellier has  found  that  the  ordinary  crocus,  as  grown  in  France,  is  readily  fertilized 
by  the  Grecian  variety,  and  it  is  most  probable  that  the  species  is  a  distinct  one. 
There  are  three  main  varieties  of  it,  the  French,  the  Grecian,  and  the  Chinese. 
The  first  of  these  is  superior  in  color  and  flavor,  the  second  in  the  amount  of  yield, 
whilst  the  third  Is  said  to  unite  these  qualities.  Saffron  is  also  cultivated  for 
medicinal  use  in  Sicily,  Spain,  France,  England,  and  other  temperate  countries  of 
Europe.  Large  quantities  of  saffron  are  raised  in  Egypt,  Persia,  and  Cashmere, 
whence  it  is  sent  to  India.  Much  of  the  drug  reaches  the  market  of  Constanti- 
nople from  the  neighborhood  of  Tiflis  and  the  Caucasus.  We  cultivate  the  plant 
in  this  country  chiefly,  if  not  solely,  as  a  garden  flower.  It  is  liable  to  two  dis- 
eases, which  interfere  with  its  culture;  one  dependent  on  a  parasitic  fungus  which 
attaches  itself  to  the  bulb,  the  other  called  by  the  cultivators  in  France  tacon,  by 
which  the  bulb  is  converted  into  a  blackish  powder.  (Jbum.  de  Pharm.,  xviiL  41.) 
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In  England  the  flowers  appear  in  October,  and  the  leaves  continue  green  through 
the  winter ;  but  the  plant  does  not  ripen  its  seed,  and  is  propagated  by  oiFsets  from 
the  bulb.  These  are  planted  in  grounds  prepared  for  the  purpose,  and  are  arranged 
either  in  rows  or  in  small  patches  at  certain  distances.  The  flowers  arq  gathered 
soon  after  they  show  themselves,  as  the  period  of  flowering  is  very  short.  The  stig- 
mas, or  summits  of  the  pistils,  together  with  a  portion  of  the  style,  are  separated 
from  the  remainder  of  the  flower,  and  carefully  dried  by  artificial  heat,  or  in  the  sun. 
During  this  process,  they  are  sometimes  made  to  assume  the  form  of  a  cake  by  press- 
ure ;  but  the  finest  saff'ron  is  that  which  has  been  dried  loosely.  The  two  forms  are 
distinguished  by  the  names  of  cake-saffron  and  hay-saff'ron.  Five  pounds  of  the 
fresh  stigmas  are  said  to  yield  one  pound  of  the  dried. 

The  English  saff'ron,  formerly  most  highly  esteemed  in  this  country,  has  disap- 
peared from  our  market.  What  may  be  sold  under  the  name  is  probably  derived 
from  other  sources.  Much  of  the  drug  is  imported  from  Gibraltar,  packed  in  can- 
isters. Parcels  of  it  are  also  brought  from  Trieste  and  other  ports  of  the  Mediter- 
ranean. The  Spanish  saff'ron  is  generally  considered  the  best.  Genuine  cake-saffron 
is  at  present  seldom  found  in  commerce.  According  to  Landerer,  the  stigmas  of 
several  other  species  besides  those  of  C.  sativus  are  gathered  and  sold  as  saffron  in 
Greece  and  Turkey.* 

Properties.  Saffron  has  a  peculiar,  sweetish,  aromatic  odor,  a  warm,  pungent, 
bitter  taste,  and  a  rich  deep  orange  color,  which  it  imparts  to  the  saliva  when  chewed. 
The  stigmas  of  which  it  consists  are  an  inch  or  more  in  length,  expanded  and  notched 
at  the  upper  extremity,  and  narrowing  towards  the  lower,  where  they  terminate  in  a 
Blender,  capillary,  yellowish  portion,  forming  a  part  of  the  style.  They  are  thus  de- 
scribed by  the  U.  S.  Pharmacopoeia.  "  Separate,  or  three,  attached  to  the  top  of  the 
style,  about  an  inch  and  a  quarter  (3  cm.)  lono:,  flattish-tubular,  almost  thread-like, 
broader  and  notched  above ;  orange-brown ;  odor  strong,  peculiar,  aromatic ;  taste 
bitterish  and  aromatic.  When  chewed  it  tinges  the  saliva  deep  orange-yellow.  Saf- 
fron should  not  be  mixed  with  the  yellow  styles.  When  pressed  between  filtering- 
paper  it  should  not  leave  an  oily  stain.  When  soaked  in  water  it  colors  the  liquid 
orange-yellow,  and  should  not  deposit  any  pulverulent  mineral  matter,  nor  show  the 
presence  of  organic  substances  differing  in  shape  from  that  described."  If.  S.  An- 
alyzed by  Vogel  and  Bouillon-Lagrange,  it  afforded  65  per  cent,  of  a  peculiar  ex- 
tractive matter,  and  7"5  of  an  odorous  volatile  oil,  together  with  wax,  gum,  albumen, 
saline  matter,  water,  and  lignin.  The  extractive  was  named  jx/h/chroite,  from  the 
changes  of  color  which  it  undergoes  by  the  action  of  reagents.  Weiss  (Wiggers  and 
Husemann,  Jahresbericht,  1868,  p.  35)  has  shown  that  ])oIi/chro'ite  is  a  glucoside, 
from  the  decomposition  of  which  results  the  coloring  matter  proper  of  the  saffron, 
to  which  he  applies  the  name  croc'ui.  For  the  preparation  of  polychro'ite  according 
to  Weiss,  saff'ron  is  extracted  with  ether,  by  which  fat,  wax,  and  essential  oil  were 
removed  ;  and  it  was  then  exhausted  with  water.    From  the  aqueous  solution,  gummy 

*  At  the  International  Exhibition,  in  London,  in  the  year  18(52,  Dr.  Geo.  B.  Wood  noticed  a 
specimen  of  saffron  from  the  island  of  Ceylon,  closely  resembling  that  of  the  Crocus  sativus.  It 
consisted  of  the  stigmas  of  the  Crocus  orientalis. 

According  to  Mr.  Charles  A.  Heinitsh,  until  within  a  few  years,  saffron  was  cultivated  to  a  con- 
siderable extent  in  Lancaster  County,  Pa.  The  plant  requires  a  rich  soil,  which  should  be  deeply 
dug  and  heavily  manured.  The  bulbs  are  planted  in  August,  eight  inches  apart,  and  the  growing 
plant  should  be  kept  free  from  weeds.  The  flowering  period  begins  about  the  middle  of  September, 
and  continues  till  the  beginning  of  October.  The  flowers  are  picked  early  in  the  morning,  and  the 
stigmas  separated  and  dried  in  the  shade.  This  is  done  every  day  during  the  period  of  flowering. 
He  thinks  the  cultivation  can  be  profitably  conducted.  A  plot  of  72  square  feet  will  produce  9000 
Stigmas,  weighing  420  grains,  or  from  33  to  36  lbs.  to  the  acre.  (A.  J.  P.,  1867,  p.  38.) 

M.  Jlonthus,  an  experienced  cultivator  in  France,  prefers  a  dry  calcareous  soil ;  plants  the  bulbs 
3  or  4  inches  deep;  after  the  harvest  in  October  manures  the  ground;  and  renews  the  planting 
every  three  years.     He  thus  prevents  the  diseases  peculiar  to  the  plant. 

M.  Monthus  recommends  the^je^;/*  of  the  flower  as  applicable  to  the  same  purposes  as  the  stig- 
mas, having  found  them  to  be  possessed  of  aromatic  properties.  They  demand  no  peculiar  caution 
in  drying;  but  to  preserve  them  it  is  necessary  to  exclude  light  and  moisture.  Acids  redden  them 
with  extreme  facility,  and  alkalies  turn  them  green.  He  therefore  recommends  a  tincture  to  be 
made  from  them,  as  a  substitute  for  syrup  of  violets.  He  prepares  the  tincture  by  macerating  10 
parts  of  the  dried  flowers  in  100  parts  of  alcohol  of  40°,  for  48  hours.  A  longer  maceration  would 
destroy  the  color.  Paper  may  be  stained  with  the  tincture,  and  kept  green  or  red,  the  former  for 
acids,  the  latter  for  alkalies.  {Journ.  de  Pharm,,  Juillet,  1867,  p.  54.) 
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matters  and  some  Inorganic  salts  were  precipitated  by  strong  alcohol.  After  the 
separation  of  these  substances  polychroite  was  precipitated  by  addition  of  ether.  Thus 
obtained,  it  is  an  orange-red,  viscid,  deliquescent  substance,  which  dried  over  sul- 
phuric acid  becomes  brittle  and  of  a  fine  ruby-red  color.  It  has  a  sweetish  taste, 
but  is  devoid  of  odor,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly  in 
absolute  alcohol.  By  dilute  acids  it  is  decomposed  into  crocin,  sugar,  and  an  aro- 
matic volatile  oil  having  the  smell  of  safiron.  Weiss  gives  the  following  formula 
for  this  decomposition. 

C«H„0„  -f  H.0  =  2(C,H,A)  -r  C„H,0  +  C.H„0^ 

PolTcbroite.  Crocui.  EsBentialoU.  Sagar. 

CrociA  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in  alcohol,  and  precipitable 
from  this  solution  on  addition  of  ether.  (Pharmacographla,  2d  ed.,  p.  667.)  It  is 
to  the  essential  oil,  which,  according  to  M.  Henry,  is  present  to  the  amount  of  10 
per  cent.,  that  the  medicine  owes  its  activity.  It  may  be  partially  separated  by  dis- 
tillation. It  is  yellow,  of  a  hot,  acrid,  bitterish  taste,  and  heavier  than  water,  in 
which  it  is  slightly  soluble. 

Adulterations.  The  hi^h  price  of  this  medicine  gives  rise  to  frequent  adultera- 
tions. Water  is  said  to  be  very  often  added  in  order  to  increase  its  weight.  Oil  or 
glycerin  is  also  added  for  the  same  purpose,  or  to  improve  the  appearance.  Some- 
times the  flowers  of  other  plants,  particularly  Carthamus  tinctorius  or  safflower,  Cor 
IfndiUa  officinalis  or  officinal  marigold,  and  arnj'ca.jare  fraudulently  mixed  with  the 
genuine  stigmas.  They  may  be  known  by  their  shape,  which  is  rendered  obvious  by 
throwing  a  portion  of  the  suspected  mass  into  hot  water,  which  causes  them  to  ex- 
pand. (See  Ciirthamui.)  A  specimen  of  this  adulteration  has  been  introduced  into 
the  American  market,  by  the  name  of  African  saffron.  (Maisch,  A.  J.  P.,  March, 
1872,  p.  110.)  Other  adulterations  are  the  fibres  of  dried  beef,  the  stamens  of  the 
Crocus  distinguishable  by  their  yellow  color,  the  stigmas  previously  exhausted  in  the 
preparation  of  tlfe  infusion  or  tincture,  and  various  mineral  substances  easily  detected 
upon  close  examination.  The  flowers  of  a  Brazilian  plant,  named  Fuminella,  have, 
according  to  M.  J.  L.  Soubeiran,  been  employed  for  the  adulteration  of  safiron. 
They  may  be  detected  by  shaking  gently  but  repeatedly  a  large  pinch  of  the  sus- 
pected saffron  over  a  piece  of  paper.  The  flowers  of  Fuminella,  being  smaller 
and  heavier,  separate  and  fall,  and  may  be  seen  to  consist  of  very  short  fragments, 
with  a  color  like  that  of  saff'ron,  but  a  rusty  tint  which  the  latter  does  not  possess. 
(Jonrn.  de  Phann.,  Avril,  1855,  p.  267.)  J.  Miiller  recommends  concentrated  sul- 
phuric acid  as  the  most  certain  test  of  saff'ron.  It  instantly  changes  the  color  of  pure 
saffron  to  indigo  blue,  (Chem.  Gaz.,  May,  1845,  p.  197.) 

A  very  successful  adulteration  which  has  been  largely  practised  appears  to  consist 
of  yellow-colored  chalk  or  sulphate  of  barium,  made  into  a  thin  paste  probably  with 
honey,  and  attached  to  the  stigmas,  sometimes  isolated,  sometimes  in  groups  of  five 
or  six,  enveloping  them  almost  completely.  If  this  saffron  be  kept  in  a  dry  place, 
and  often  handled,  the  paste  becomes  partly  broken  up,  and  the  colored  powder 
spreads  itself  in  the  mass  and  the  envelope.  The  chalk  can  at  once  be  detected  by 
shaking  the  suspected  saffron  with  water,  and  treating  the  precipitated  powder  with 
hydrochloric  acid,  when  effervescence  will  occur.  A  less  than  the  ordinary  brightness 
of  color  in  the  saffron  should  lead  to  suspicion  of  this  adulteration.  Much  can  be  told 
as  to  the  purity  of  saff'ron  by  agitating  the  suspected  flowers  in  distilled  water ;  if 
the  drug  be  pure  the  liquid  will  remain  clear,  assuming  a  fine  pure  yellow  tint ;  the 
saff'ron  also  will  retain  its  red  color  for  hours.  Another  excellent  plan  is  to  scatter 
a  pinch  of  the  flowers  upon  the  surface  of  warm  water,  when  the  stigmas  should 
spread  out  and  display  their  proper  form. 

Attention  has  been  called  to  a  product  of  the  Cape  of  Good  Hope,  named  Cape 
saffron,  which  has  a  remarkable  resemblance  to  genuine  saffron,  having  a  similar 
odor,  and  yielding  a  similar  color  to  water,  though  the  flowers  themselves  are  diflfer- 
ently  colored.  It  is  the  flower  of  a  small  plant  very  abundant  at  the  Cape,  belonging 
to  the  family  of  Scrophulariacese,  and  is  said  by  Dr.  Pappe,  of  Cape  Town,  to  pos- 
sess medical  virtues  closely  resembling  those  of  true  saff^ron.  The  flowers  have 
been  used  successfully  in  the  convulsions  of  children.  (/*.  J.  Tr.,  vi.  462,  1865.) 
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Choice  of  Saffron.  Saffron  should  not  be  very  moist,  nor  very  dry,  nor  easily 
pulverized ;  nor  should  it  emit  an  offensive  smell  when  thrown  upon  live  coals.  The 
freshest  is  the  best,  and  that  which  is  less  than  a  year  old  should,  if  possible,  be 
selected.  It  should  possess  in  a  high  degree  the  characteristic  properties  of  color, 
taste,  and  smell.  When  agitated  with  water  it  should  color  it  bright  yellow,  and  it 
should  not  effervesce  in  the  presence  of  a  dilute  acid.  If  it  do  not  color  the  fingers 
when  rubbed  between  them,  or  if  it  have  an  oily  feel,  or  a  musty  flavor,  or  a  black, 
yellow,  or  whitish  color,  it  should  be  rejected.  In  the  purchase  of  this  medicine  in 
cakes,  those  should  be  selected  which  are  close,  tough,  and  firm  in  tearing ;  and  care 
should  be  taken  to  avoid  cakes  of  sofflower. 

As  its  activity  depends,  partly  at  least,  on  a  volatile  ingredient,  saffron  should  be 
kept  in  well-stopped  vessels.  Some  recommend  that  it  should  be  enclosed  in  a  bladder, 
and  introduced  into  a  tin  case. 

Medical  Properties  and  Uses.  Saffron  was  formerly  considered  highly  stimu- 
lant, antispasmodic,  and  even  narcotic.  It  was  thought  also  to  act  powerfully  on  the 
uterine  system,  promoting  menstruation.  The  ancients  employed  it  extensively,  both 
as  a  medicine  and  condiment,  under  the  name  of  crocus.  It  was  also  highly  esteemed 
by  the  Arabians,  and  enjoyed  considerable  reputation  among  the  physicians  of  modern 
Europe,  till  within  a  comparatively  recent  period.  On  the  continent  it  is  still  much 
used  as  a  stimulant  and  emmenagogue.  But  the  experiments  of  Dr.  Alexander  have 
proved  it  to  possess  little  activity ;  and  in  Great  Britain  and  the  United  States  it  is 
seldom  prescribed.  In  domestic  practice  saffron  tea  is  occasionally  used  in  exan- 
thematous  diseases,  to  promote  the  eruption.  At  present  it  is  chiefly  used  to  impart 
color  and  flavor.     The  dose  is  from  ten  to  thirty  grains  (0-65-1-95  Gm.).* 

Off.  Prep.  Decoctum  Aloes  Compositum,  Br.;  Pilulae  Aloes  et  Myrrhge,  Br.; 
Pulvis  Cret£e  Aromaticus,  Br.;  Tinct.  Cinchonae  Comp.,  Br.;  Tinct.  Croci,  C  S.,  Br.; 
Tinct.  Opii  Ammoniata,  Br.;  Tinct.  Rhei,  Br. 

CUBEBA.  U.  S.,  Br.     Cubeba.     ICubeb.'] 

(CU-BE'BA.) 

"  The  unripe  fruit  of  Cubeba  ofiicinalis.  Miquel.  (N'at.  Orel.  Piperaceae.)"  U.  S. 
"  The  dried  unripe  fruit  of  Cubeba  officinalis."  i?;-.f 

Cubebs,  Cubebae,  P.G.;  Fructus  (s.  BaociB)  Cubebas,  Piper  Caudatum ;  Cubebe,  Cub6be  poivre 
k  Queue,  Fr.;  Kubeben,  G.;  Cubebe,  It.;  Cubebas,  Sp.;  Kebabeh,  Ar. 

Gen.  Ch.  Calyx  none.     Corolla  none.     Berry  one-seeded.   Willd. 

Cubeba  officinalis.  Miquel. — Piper  Cubeba.  Willd.  Sp.  Plant,  i.  159;  Woodv. 
Med.  Bot.,  3d  ed.,  v.  95.  This  is  a  climbing  perennial  plant,  with  a  smooth,  flexuous, 
jointed  stem,  and  entire,  petiolate,  oblong  or  ovate-oblong,  acuminate  leaves,  rounded 
or  obliquely  cordate  at  the  base,  strongly  nerved,  coriaceous,  and  very  smooth.  The 
flowers  are  dioecious  and  in  spikes,  with  peduncles  about  as  long  as  the  petioles.  The 
fruit  is  a  globose,  pedicelled  berry. 

This  species  of  Piper  is  a  native  of  Java,  Penang,  and  probably  other  parts  of  the 

♦  SyrtipuB  Croci,  A  Si/rup  of  Saffron  is  sometimes  called  for,  and  would  seem  to  bo  an  appro- 
priate preparation.  The  following  formula  is  recommended  by  Mr.  Geo.  W.  Kennedy,  of  Potts ville, 
as  producing  excellent  results.  Take  of  saffron  ^ss,  glycerin  ^ij,  water  ^vi.  Macerate  for  a 
week,  filter  into  a  pint  bottle,  and  add  sufficient  water  through  the  filter  to  make  ,^viij;  then  add 
14  avoird.  oz.  of  sugar,  and  dissolve  without  heat,  frequently  shaking.  {A. ./.  P.,  Feb.  1871,  p.  54.) 

t  The  fruit  of  the  Piper  A/zelii  of  Lindley,  Cubeba  Clnsu  of  Miquel,  figured  in  the  P.  J.  Tr.  (xiv. 
201),  is  known  in  commerce  as  African  Cubebs,  Ashautee  Pepper,  Guinea  pepper,  or  African  black 
pepper,  it  was  formerly  taken  to  Europe  in  considerable  quantities  by  the  Portuguese,  but  has 
been  superseded  by  the  more  agreeabje  products  of  the  East  Indies.  The  fruit  is  one-third  smaller 
than  the  ofiicinal  cubebs,  is  more  compact,  and  has  a  taste  more  analogous  to  that  of  ordinary  black 
pepper.  Dr.  Stenhouse  has  also  shown  that  it  is  chemically  more  analogous  to  black  pepper  than 
to  cubebs,  as  it  contains  piperine  and  not  cubebin.  {Ibid.,  xiv.  364.)  A  variety  of  cubebs  from  the 
Dutch  East  Indies  differs  essentially  from  genuine  cubebs  in  being  somewhat  larger,  with  loss  dis- 
tinct veins  and  somewhat  flattened  footstalks,  of  a  less  agreeable  odor,  and  a  less  hot  and  pungent 
taste.  It  has  been  ascribed  to  Piper  aniaafum.  (See  A.  J.  P.,  xxxv.Sll.)  According  to  the  Phar- 
macographia,  fruits  of  various  other  non-officinal  Pipers  appear  in  Eastern  commerce  under  the 
name  of  cubebs.  A  product  with  the  name  of  African  cubebs  has  been  sent  to  London,  from  Cape 
Coast  Castle,  in  Africa,  which  is  the  fruit  of  a  plant  belonging  to  the  Xanthnxylaceir,  probably 
either  a  Toddalia  or  Vepris.  According  to  Prof.  Archer,  it  is  simply  aromatic  and  stimulant, 
without  any  of  the  special  virtues  of  cubebs.  (P.  /.  Tr.,  March,  1865,  p.  463.) 
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East  Indies.  It  is  extensively  grown  in  the  coffee  plantations,  supported  by  the 
trees  which  are  used  for  shade,  and  has  been  introduced  into  Ceylon.  The  dried 
unripe  fruit  is  the  officinal  portion. 

Properties.    Cubebs  are  round,  about  the  size  of  a  small  pea,  of  a  blackish  or  gray- 
ish browu  color,  and  furnished  with  a  short  stalk,  which  is  continuous  with  raised  veins 
that  run  over  the  surface  of  the  berry,  and  embrace  it  like 
a  net-work.    The  shell  is  hard,  almost  ligneous,  and  contains   p^??):y{fB^?>^_^ 
within  it  a  single  loose  seed,  covered  with  a  blackish  coat,   r..' i'^.f  -''■''' ^-^._ 
and  internally  white  and  oleaginous.     "Globular,  about  _^ 

one-sixth  of  an  inch  (4  mm.)  in  diameter,  contracted  at  the  ( 

base  into  a  stipe  nearly  a  quarter  of  an  inch  (6  mm.)  long.  -^ 

reticulately  wrinkled,  blackish  gray,  internally  whitish  and  >^ 

hollow;  odor  strong,  spicy;  taste  aromatic  and  pungent. 

Cubeb  should    not  be  mixed  with  the  nearly  inodorous  \ 

rachis  or  stalks."    U.  S.     The  odor  of  the  berry  is  agree-  y 

ably  aromatic  ;  the  taste  warm,  bitterish,  and  camphorous.     '  '  1 

leaving  in  the  mouth  a  peculiar  sensation  of  coolness,  like  ') 

that  produced  by  oil  of  peppermint.     The  powder  is  dark 

colored  and  of  an  oily  aspect.    The  most  obvious  constitu-  } 

ent  of  cubebs  is  the  volatile  oil,  the  proportion  of  which 
yielded  by  the  drug  varies  from  -4  to  13  per  cent.     It  is.  ' 

as  shown  by  Oslialoro,  a  mixture  of  an  oil  C,j,Hjg,  boiling: 
at  158°-163°  C.  (316-4°-325-4°  F.),  which  is  present  in  \ 
very  small  amount,  and  two  oils  of  the  formula  Cj^H^^.  ^ 

boiling  at  262°-265°  C.  (503-6°-509°  F.).   One  of  these  venesection, 

is  strongly  laevogyrate,  and  yields  a  crystallized  compound, 

C,3H,^,2HC1,  melting  at  118°  C,  while  the  other  is  less  laevogyrate,  and  does  not 
combine  with  HCl. 

The  oil  distilled  from  old  cubebs  on  cooling  at  length  deposits  large  transparent 
inodorous  octohedra  of  camphor  of  cubebs,  Cj,,!!^  +  2H,0.  Another  constituent  of 
cubebs  is  cubebin.  This  is  an  inodorous  substance,  crystallizing  in  small  needles  or 
scales,  melting  at  125°  C.  (257°  F.),  having  a  bitter  taste  in  alcoholic  solution ;  it 
dissolves  freely  in  boiling  alcohol,  but  deposits  on  cooling,  and  is  abundantly  soluble 
in  chloroform.  Its  composition,  according  to  Weidel  (1877),  is  CioHj^Oj.  Fused 
with  caustic  potash  it  yields  proto-catechuic  acid.  The  resin  extracted  from  cubebs 
consists  of  an  indifferent  portion,  nearly  3  per  cent.,  and  of  cubehic  acid,  amounting 
to  about  1  per  cent.   (Phamiacographia,  2d  ed.,  p.  587.) 

By  practical  trial  Bernatzike  has  satisfied  himself  that  the  peculiar  virtues  of 
cubebs,  as  a  remedy  in  gonorrhoea,  depend  not  on  the  cubebin  or  the  volatile  oil,  but 
on  the  cubebic  acid.  (See  Am.  Jotirn.  of  Med.  Sci.,  Oct.  1867,  p.  534.)  Accord- 
ing to  MM.  Capitaine  and  Soubeiran,  cubebin  is  best  obtained  by  expressing  cubebs 
from  which  the  oil  has  been  distilled,  preparing  with  them  an  alcoholic  extract, 
treating  this  with  a  solution  of  potassa.  washing  the  residue  with  water,  and  puri- 
fying it  by  repeated  crystallizations  in  alcohol.  It  bears  a  close  resemblance  to 
piperine,  but  materially  differs  from  it  in  composition,  as  it  contains  no  nitrogen. 
{Journ.  de  Pharni.,  xxv.  355.)  In  the  officinal  oleoresin  of  cubebs  a  deposit  takes 
place  consisting  chiefly  of  cubebin,  which  may  be  obtained  by  washing  the  deposit 
with  a  small  quantity  of  cold  alcohol  to  remove  adhering  resin  and  oil,  and  then 
dissolving  repeatedly  in  boiling  alcohol,  and  crystallizing  until  the  product  is  white. 
The  volatile  oil  is  officinal.  (See  Oleum  Cubebse.)  When  the  ethereal  extract  of 
cubebs  is  deprived  of  its  volatile  oil  by  evaporation  on  a  water-bath,  and  of  cubebin 
and  wax  by  deposition,  a  soft  resin  is  left,  the  cubebic  acid  of  Bernatzike,  in  which, 
according  to  Mr.  F.  V.  Heydenreich,  who  experimented  with  it  as  a  physiological 
agent,  the  diuretic  properties  reside ;  the  cubebin  being  without  apparent  effect, 
and  the  volatile  oil,  though  stimulant  and  carminative,  having  no  diuretic  action. 
The  soft  resin,  which  was  of  the  consistence  of  honey,  of  a  dark  olive-green  color, 
and  some  remaining  odor  of  cubebs,  when  taken  in  the  dose  of  ten  grains  every 
two  hours,  for  six  hours,  acted  as  a  laxative,  and  gave  the  urine  a  peculiar  odor, 
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without  increasing  its  quantity ;  but  in  the  dose  of  a  drachm,  once  repeated  at  an 
interval  of  three  hours,  while  it  produced  the  same  efifects  as  the  smaller  dose,  con- 
siderably auujraented  the  urine.  In  still  larger  doses  it  produced  decided  irritation 
of  the  urinary  passages.  (A.  J.  F.,  Jan.  1868.)  Mr.  Heydenreich's  experiments 
are  confirmatory  of  Bernatzike's  conclusion  as  to  the  peculiar  active  principles  of 
cubebs.  Cubebs  gradually  deteriorate  by  age,  and  in  powder  become  rapidly  weaker, 
in  consequance  of  the  escape  of  their  volatile  oil.  They  should  be  kept  whole,  and 
pulverized  when  dispensed.  The  powder  is  said  to  be  sometimes  adulterated  with 
that  of  pimento. 

Medical  Properties  and  Uses.  Cubebs  are  generally  stimulant,  with  a  special 
direction  to  the  urinary  organs.  In  considerable  quantities  they  excite  the  circula- 
tion, increase  the  heat  of  the  body,  and  sometimes  occasion  headache  and  giddiness. 
At  the  same  time  they  frequently  produce  an  augmented  flow  of  the  urine,  to  which 
they  impart  a  peculiar  odor.  Among  their  effects  are  also  occasionally  nausea  and 
moderate  purging;  and  they  are  said  to  cause  ^  sense  of  coolness  in  the  rectum 
during  the  passage  of.  the  fiseces.  We  have  no  evidence  that  they  were  known  to 
the  ancients.  They  were  probably  first  brought  into  Europe  by  the  Arabians,  and 
were  formerly  employed  for  similar  purposes  with  black  pepper ;  but  they  were  found 
much  less  powerful  and  fell  into  disuse.  In  India  they  have  long  been  used  in 
gonorrhoea  and  gleet,  and  as  a  grateful  stomachic  and  carminative  in  disorders  of  the 
digestive  organs,  and  are  at  present  very  frequently  given  both  in  this  country  and 
in  Europe  in  gonorrhoea,  after  the  subsidence  of  the  first  active  inflammatory  symp- 
toms. They  have  been  given  also  in  leucorrhoea,  cystirrhoea,  the  urethritis  of  women 
and  female  children,  abscess  of  the  prostate  gland,  piles,  chronic  bronchial  inflam- 
mation, and,  with  great  asserted  advantage,  in  connecti(jn  with  copaiba,  in  pseudo- 
membranous croup,  and  diphtheritic  aifections  of  the  fauces.  In  connection  with 
copaiba  they  have  been  especially  recommended  in  aff"ections  of  the  neck  of  the 
bladder  and  the  prostatic  portion  of  the  urethra.  They  are  best  administered 
in  powder,  of  which  the  dose  in  gonorrhoea  is  from  one  to  three  drachms  (39- 
11-65  Gm.)  three  or  four  times  a  day.  For  other  afibctions,  the  dose  is  some- 
times reduced  to  ten  grains  (0-65  Gm.).  The  volatile  oil  may  be  substituted,  in 
the  dose  of  ten  or  twelve  drops  (0-6-0-72  C.c),  suspended  in  water  by  means  of 
sugar;  though,  if  the  experiments  of  Biirnatzike  and  Heydenreich  are  to  be  relied 
on,  the  oil  is  much  less  efficient  than  the  soft  resin  as  a  remedy  in  gonorrhoea,  and 
in  diseases  of  the  urinary  passages  generally.  An  ethereal  extract  is  directed  by  the 
U.  S.  Pharmacopoeia,  and  considerably  used ;  and,  as  it  contains  the  soft  resin  or 
cubebic  acid,  it  is  no  doubt  a  very  efficient  preparation.  (See  Oleoresina  Cuhehse.) 
An  infusion,  made  in  the  proportion  of  an  ounce  of  cubebs  to  a  pint  of  water,  has 
been  employed  as  an  injection  in  discharges  from  the  vagina,  with  asserted  advantage. 

Off.  Frep.  Extractum  Cubeba3  Fluidum,  U.  S.j  Oleoresina  Cubeba3,  U.  S.;  Oleum 
Cubebae ;  Tinctura  Cubeb<fi. 

CUPRI   ACETAS.  U.S.     Acetate  of  Copper. 

Cu  (C2  H3  02)2.  H2  O  ;  199'3.    (ctJ'PRI  A-CE'TiS.)  Cu  0,  C4  H3  O3.  HO ;  99-6, 

CrystallizedVerdigris,  Crystals  of  Venus;  Verdet,  Cristaux  de  Venus, /'r.;  Essigsaures  Kupfer,  G. 

This  salt  is  now  substituted  for  the  impure  subacetate  of  copper,  formerly  offi- 
cinal. It  may  be  prepared  by  dissolving  verdigris  in  acetic  acid,  or  by  precipitating 
a  concentrated  solution  of  acetate  of  lead  with  sulphate  of  copper.  It  is  the  nor- 
mal cupric  acetate,  as  distinguished  from  the  other  basic  salts. 

Properties.  "  Deep  green,  prismatic  crystals,  yielding  a  bright  green  powder, 
efflorescent  on  exposure  to  air,  odorless,  having  a  nauseating,  metallic  taste  and 
an  acid  reaction.  Soluble  in  15  parts  of  water  and  in  135  parts  of  alcohol  at  15° 
C.  (59°  F.),  in  five  parts  of  boiling  water  and  in  14  parts  of  boiling  alcohol.  When 
heated  above  100°  C.  (212°  F.),  the  salt  loses  its  water  of  crystallization,  and  at  a 
temperature  above  200°  C.  (392°  F.),  it  is  gradually  decomposed.  The  aqueous 
solution  of  the  salt  has  a  bluish  green  color,  which  is  rendered  deep  blue  by  an  ex- 
cess of  ammonia.  On  heating  the  salt  with  sulphuric  acid,  acetous  vapors  are 
evolved.     If  the  aqueous  solution  of  the  salt  be  treated  with  hydrosulphuric  acid 
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until  all  the  copper  is  precipitated,  the  filtrate  should  leave  no  residue  on  evaporation 
(alkalies,  alkaline  earths  and  iron).  If  the  aqueous  solution  be  heated  to  boiling 
with  solution  of  soda  in  excess,  it  will  yield  a  filtrate  which  should  not  be  clouded  by 
hydrosulphuric  acid  (abs.  of  lead,  zinc)."  Ik  S.  As  its  source  is  principally  ver- 
digris, it  will  be  proper  to  consider  this  now. 

Verdigris  (Impure  Suhacetate  of  Copper ^  U.  S.  1870;  Aerugo,  P.G. ;  Viride 
jEn's,  Subacetas  cupricus ;  Verdigris  ;  ^riigo,  Lat. ;  Acetate  de  Cuicre  brut,  Yert- 
de-gris,  Acetate  basique  de  Cuivre,  Verd-€t-gris,FT. ;  Griinspan,  Spangriiii,  Basisches 
essigsaures  Kupfer  {Kupferoxyd),  G. ;  Ve)de  rame,  It. ;  Cardenillo,  Sp.)  is  pre- 
pared in  large  quantities  in  the  south  of  France,  more  particularly  in  the  neighbor- 
hood of  Montpellier,  It  is  also  manufactured  in  Great  Britain  and  Sweden.  In 
France  the  process  is  conducted  in  the  following  manner.  Sheets  of  copper  are 
stratified  with  the  residue  of  the  grape  after  the  expression  of  the  juice  m  making 
wine,  aiud  are  allowed  to  remain  in  this  state  for  a  month  or  six  weeks.  At  the  end 
of  this  time  the  plates  are  found  coated  with  a  considerable  quantity  of  verdigris. 
This  is  scraped  off,  and  the  plates  are  then  replaced  as  at  first,  to  be  further  acted 
on.  The  scrapings  thus  obtained  form  a  paste,  which  is  afterwards  well  beaten  with 
wooden  mallets,  and  packed  in  oblong  leathern  sacks,  about  ten  inches  in  length  by 
eight  in  breadth,  in  which  it"  is  dried  in  the  sun,  until  the  loaf  of  verdigris,  as  it  is 
called,  attains  the  proper  degree  of  hardness.  The  rationale  of  the  process  is  easily 
understood.  The  juice  of  the  grape  refuse  undergoes  the  acetous  fermentation,  and 
the  acetic  acid  attacking  the  copper  forms  the  subacetate.  In  England  a  purer 
verdigris  is  prepared  by  alternating  copper  plates  with  pieces  of  woollen  cloth, 
steeped  in  pyroligneous  acid. 

Verdigris  conies  to  this  country  exclusively  from  France,  being  imported  princi- 
pally from  Bordeaux  and  Marseilles.  The  leathern  packages  in  which  it  is  put  up, 
called  sacks  of  verdigris,  weigh  generally  from  twenty-five  to  thirty  pounds,  and 
arrive  in  casks,  each  containing  from  thirty  to  forty  sacks. 

Properties.  Verdigris  is  in  masses  of  a  pale  green  color,  and  composed  of  a  mul- 
titude of  minute  silky  crystals.  Sometimes,  however,  it  occurs  of  a  bright  blue  color. 
Its  taste  is  coppery.  It  is  insoluble  in  alcohol,  and,  by  the  action  of  water,  a  por- 
tion of  it  is  resolved  into  the  neutral  acetate  which  dissolves,  and  the  trisacetate  which 
remains  behind  in  the  form  of  a  dark  green  powder,  gradually  becoming  black.  It 
is  hence  evident  that,  when  verdigris  is  prepared  by  levigation  with  water,  it  is 
altered  in  its  nature.  When  verdigris  is  acted  on  by  sulphuric  acid,  it  is  decomposed, 
vapors  of  acetic  acid  being  evolved,  easily  recognized  by  their  vinegar  odor.  It  is 
soluble  almost  entirely  in  ammonia,  and  dissolves  in  liydrochloric  and  dilute  sulphuric 
acid,  with  the  exception  of  impurities,  which  should  not  exceed  5  per  cent.  When 
of  good  quality,  it  has  a  lively  green  color,  is  free  from  black  or  white  spots,  and  is 
dry  and  difficult  to  break.  The  green  rust,  called  in  popular  language  verdigris, 
which  copper  vessels  are  apt  to  contract  when  not  kept  clean,  is  a  carbonate  of  cop- 
per, and  should  not  be  confounded  with  true  verdigris. 

Composition.  Verdigris,  apart  from  its  impurities,  is  a  variable  mixture  of  the 
basic  acetates  of  copper.  The  blue  variety  has  approximately  the  composition 
(C„H30,),Cu,Cu(OH)2  -f-  SHjO.  When  treated  with  water  it  is  gradually  decom- 
posed into  two  parts  according  to  the  reaction:  SCCufC^H^O.,),,  Cu(OH\,  = 
Cu(aH30,\  +  2Cu(0H),,  and  2Cu(C,H30;),, -f  Cu(OH),.  The"  latter  of  these 
products  constitutes  the  green  variety  of  verdigris.  (Fliickiirer,  Pharm.  Chem., 
p.  758.) 

Medical  Properties.  The  local  and  general  action  of  verdigris  upon  the  animal 
economy  and  the  treatment  of  its  poisoning  are  the  same  as  those  of  the  sulphate  of 
copper.     It  is  never  used  internally.* 

*  Li'nimentum  jErttginia,  Mel  Egyptiacum.  This  is  a  very  old  preparation,  formerly  recognized 
as  officinal  in  Great  Britain.  The  following  is  the  process  for  it  given  in  the  old  London  Phar- 
niaco])ceia.  "Take  of  Verdigris  (Subacetate  of  Copper),  in  powder,  an  ounce  :  Mnegar  seven  jluid- 
onnce»  :  Ilonej'  fourteen  ounce*.  Dissolve  the  Verdigris  in  the  Vinegar,  and  strain  through  linen  ; 
then  gradually  add  the  Honey,  and  boil  down  to  a  proper  con.«istence."  The  ounces  used  here  are 
troyounees.  It  sometimes  happens  during  the  boiling  of  the  acetic  solution  of  the  verdigris,  that  a 
red  deposit  rapidly  forms,  consisting  of  the  red  or  suboxide  of  copper  (cuprous  oiide) ;  and  that 
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CUPRI  SULPHAS.  U.S.,  Br.  Sulphate  of  apper. 

Cu  SO4.  5H2  O  ;  249'2.  (CU'PKI  sCl'PHXs.)  Cu  0,  SO3.  5H0j  124-6. 

"  May  be  obtained  by  heating  sulphuric  acid  and  copper  together,  dissolving  the 
soluble  product  in  hot  water,  and  evaporating  the  solution  until  crystallization  takes 
place  on  cooling."  Br. 

Cuprum  Sulfuricum  Purum,  P.O.;  Sulfas  Cupricus,  Cuprum  Vitriolatum ;  Blue  Vitriol,  Roman 
Vitriol,  Blue  Stone;  Sulfate  de  Cuivre,  Vitriol  bleu,  Couperose  bleu,  Fr.;  Schwefelsaures  Knpfer, 
Kupfervitriol,  Blauervitriol,  Blauer  Galitzenstein,  G.;  Rame  solfato,  Vltriolo  di  Rame,  /(.;  Sulfato 
de  Cobre,  Vitriolo  azul,  S'2). 

Preparation,  etc.  Sulphate  of  copper  occasionally  exists  in  nature,  in  solution 
in  the  water  which  flows  through  copper-mines.  In  this  case  the  salt  is  procured  by 
merely  evaporating  the  waters  which  naturally  contain  it.  Another  method  of  ob- 
taining it  is  to  roast  the  native  sulphide  iu  a  reverberatory  furnace,  whereby  it  is 
made  to  pass,  by  absorbing  oxygen,  into  the  state  of  sulphate.  The  roasted  mass  is 
lixiviated,  and  the  solution  obtained  evaporated  that  crystals  may  form.  The  salt, 
procured  by  either  of  these  methods,  contains  a  little  ferric  sulphate,  from  which  it 
may  be  freed  by  adding  either  an  excess  of  cuprous  oxide,  which  precipitates  the 
sesquioxide  of  iron,  or  recently  precipitated  subcarbouate  of  copper,  which  causes  the 
deposition  of  the  iron  as  a  carbonate.  (J..  J.  P.,  xxxiv.  507.)  A  third  method  con- 
sists in  wetting,  and  then  sprinkling  with  sulphur,  sheets  of  copper,  which  are  next 
heated  to  redness,  and  while  hot  plunged  into  water.  The  same  operation  is  repeated 
until  the  sheets  are  entirely  corroded.  At  first  a  sulphide  of  the  metal  is  formed,  which, 
by  the  action  of  heat  and  air,  gradually  passes  into  the  state  of  sulphate.  This  is 
dissolved  by  the  water,  and  obtained  in  crystals  by  evaporation.  A  fourth  method 
is  to  dissolve  copper  scales  to  saturation  in  sulphuric  acid,  contained  in  a  wooden 
vessel,  lined  with  sheet  lead.  The  scales  consist  of  metallic  copper,  mixed  with  oxide, 
and  are  produced  in  the  process  for  annealing  sheet  copper.  Sometimes  sulphate  of 
copper  is  obtained  in  pursuing  one  of  the  methods  for  separating  silver  from  gold. 
The  silver  is  dissolved  by  boiling  the  alloy  in  sulphuric  a'cid.  The  sulphate  of  silver 
formed  is  then  decomposed  by  the  immersion  of  copper  plates  in  its  solution,  with 
the  effect  of  forming  sulphate  of  copper  and  precipitating  the  silver. 

In  the  U.  S.  Pharmacopoeia,  sulphate  of  copper  is  presumed  to  be  obtained 
pure  from  the  manufacturer ;  the  British  suggests  the  method  in  which  it  may  be 
prepared,  without  entering  into  the  details  of  the  process. 

Properties.  Sulphate  of  copper  has  a  rich  deep  blue  color,  and  a  strong  metallic 
styptic  taste.  It  reddens  vegetable  blues,  and  crystallizes  in  "  large,  translucent, 
deep  blue,  triclinic  crystals,  efilorescent,  odorless,  having  a  nauseous,  metallic  taste  and 
an  acid  reaction.  Soluble  iu  26  parts  of  water  at  15°  C.  (59°  F.),  in  05  part  of 
boiling  water,  and  insoluble  in  alcohol.  When  heated  to  100°  C.  (212°  F.),  the 
salt  gradually  loses  28  9  per  cent,  of  its  weight.  At  a  temperature  of  about  230° 
C.  (44:6°  F.)  it  becomes  anhydrous,  and  at  a  red  heat  it  is  decomposed,  evolving 
sulphurous  vapors  and  finally  leaving  black  cupric  oxide.  The  aqueous  solution  of 
the  salt  has  a  pale  blue  color,  which  is  rendered  deep  blue  by  an  excess  of  ammonia. 
With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insoluble  in 
hydrochloric  acid.  If  a  little  hydrochloric  and  some  diluted  sulphuric  acid  be  added 
to  a  5  per  cent,  aqueous  solution  of  the  salt,  and  this  be  treated  with  hydrosulphuric 
acid  until  the  copper  is  completely  precipitated,  the  filtrate  should  leave  no  residue 
on  evaporation  (foreign  metals,  alkalies,  and  alkaline  earths)."  U.  S.  When  heated, 
sulphate  of  copper  first  melts  in  its  water  of  crystallization,  and  then  dries  and  be- 
comes white.  If  the  heat  be  'increased,  it  next  undergoes  the  igneous  fusion,  and 
finally,  at  a  high  temperature,  loses  its  acid,  cupric  oxide  being  left.     Four  of  the 

at  the  end  of  the  process,  little  or  none  of  the  metallic  salt  remains  in  the  preparation.  This 
hap])ens  especially  when  granular  honey  is  employed.  (Harloy,  P.  J.  Tr.,  xi.  357.)  Tiie  change  is 
owing  to  the  decomposition  of  the  cupric  oxide  by  the  grape  sugar  of  the  honey,  converting  it  into 
cuprous  oxide.  The  inference  is  that,  in  making  the  preparation,  so  as  to  fulfil  the  objects  of  the 
original  ))rescription,  simple  syrup  should  be  used.  It  was  formerly  employed,  either  undiluted, 
or  mixed  with  some  mild  ointment,  to  destroy  fungous  granulations,  or  to  repress  their  growth. 
In  the  latter  state,  it  acts  as  a  stimulant  to  flabby,  indolent,  and  ill-conditioned  ulcers:  and,  largely 
diluted  with  water,  it  has  been  used  as  a  gargle  in  venereal  ulcerations  of  the  mouth  and  throat. 
It  is  sometimes  also  applied  undiluted,  by  means  of  a  camel's-hair  brush. 
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molecules  of  water  of  crystallization  can  be  driven  off  at  100°  C.  (212°  F.) ;  but 
the  fifth  only  goes  off  at  a  temperature  of  from  220^  C.  (428=  F.)  to  240°  C. 
(4G4°  F.),  when  the  anhydrous  salt  remains.  Potassa,  soda,  and  ammonia  throw 
down  from  it  a  bluish  white  precipitate  of  hydrated  cupric  oxide,  which  is  imme- 
diately dissolved  by  an  excess  of  the  last-mentioned  alkali,  forming  a  rich  deep  blue 
solution,  called  aqtia  sappharina.  It  is  decomposed  by  the  alkaline  carbonates, 
and  by  borax,  acetate  and  subacetate  of  le^d,  acetate  of  iron,  nitrate  of  silver,  cor- 
rosive chloride  of  mercury,  tartrate  of  potassium,  and  chloride  of  calcium  ;  and  it 
is  precipitated  by  all  astringent  vegetable  infusions.  If  it  becomes  very  green  on  the 
surface  by  the  action  of  the  air,  it  contains  sesquioxide  of  iron.  This  oxide  may 
also  be  detected  by  ammonia,  which  will  tVirow  it  down  along  with  the  oxide  of 
copper,  without  taking  it  up  when  added  in  excess.  When  sulphate  of  copper  is 
obtained  from  the  dipping  liquid  of  manufacturers  of  brass  or  German  silver  ware, 
it  is  always  contaminated  with  sulphate  of  zinc,  as  pointed  out  by  Mr.  S.  Piesse. 
This  liquid  is  at  first  a  mixture  of  sulphuric  and  nitric  acids,  but  becomes,  at  last, 
nearly  saturated  with  copper.  When  zinc  is  present  in  sulphate  of  copper,  it  will 
be  taken  up  by  solution  of  potassa,  added  in  excess,  from  which  it  may  be  thrown 
down,  in  white  flocks,  by  a  solution  of  bicarbonated  alkali. 

Medical  Properties  and  Uses.  Sulphate  of  copper  is  irritant  or  mildly  escha- 
rotic ;  and  when  in  dilute  solution,  stimulant  and  astringent.  At  one  time  it  was 
given  in  epilepsy  and  other  nervous  diseases ;  but  at  present  it  is  never  used  inter- 
nally, except  for  its  influence  upon  the  gastro-intestinal  mucous  membrane.  In 
chronic  diarrhoea  with  ulceration  it  is  often  a  useful  remedy.  In  doses  of  5  grains 
it  acts  as  a  powerful,  prompt  emetic,  without  causing  general  depression  or  much 
nausea ;  hence  it  is  preferred  in  narcotic  poisoning,  to  dislodge  false  membrane  or 
foreign  bodies  from  the  larynx  and  oesophagus,  and  for  other  similar  purposes.  Exter- 
nally it  is  employed  in  solution  as  a  stimulant  to  ill-conditioned  ulcers,  as  an  escharotic 
for  destroying  warts,  fungous  granulations,  and  callous  edges,  and  as  a  styptic  to  bleed- 
ing surfaces.  It  is  found,  in  not  a  few  instances,  to  promote  the  cicatrization  of  ulcers, 
and  is  not  unfrequently  employed,  with  that  view,  as  a  wash  for  chancres.  The 
preparation  called  ciipnim  aluminatum  (lapis divimis — pierre  divine)  is  made,  accord- 
ing to  the  French  Codex,  by  mixing,  in  powder,  three  ounces,  each,  of  sulphate  of 
copper,  nitrate  of  potassium,  and  alum,  heating  the  mixture  in  a  crucible,  so  as  to 
produce  watery  fusion,  then  mixing  in  a  drachm  of  powdered  camphor,  and,  finally, 
pouring  out  the  whole  on  an  oiled  stone  to  congeal.  The  ma.«s,  when  cold,  is  broken 
into  pieces,  and  kept  in  a  well-stopped  bottle.  It  is  often  desirable  to  employ  sul- 
phate of  copper,  as  a  caustic,  in  the  form  of  pencil.  Its  tendency  to  efiloresce  in- 
terferes with  its  use  in  this  way  in  the  pure  state.  M.  Llovet  recommends  for  the 
purpose  a  mixture  of  one  part  of  potassa-alum  and  two  of  sulphate  of  copper,  which 
are  to  be  first  powdered,  and  then  gradually  melted  together  in  a  porcelain  vessel, 
and  poured  into  moulds  made  of  bronze.  (  Gaz.  des  Hop.,  Juillet  28, 1863.)  Another 
mode  of  ^reTparing  pencils  of  sidpliate  of  copper  is  to  rub  briskly  together  four  parts 
of  that  salt  and  one  of  borax,  and  to  mould  the  plastic  mass  which  results  into  the 
desired  form.  (A.  J.  P.,  March,  1864,  p.  106.)  The  best  form  is  that  of  an  elon- 
gated cone,  made  by  selecting  suitable  cry>tals,  and  turning  them  in  a  lathe  until 
the  desired  form  is  secured ;  or  they  may  be  made  by  filing  the  crystals  into  nearly 
the  proper  shape,  and  finishing  with  sand-paper. 

The  dose  of  sulphate  of  copper,  as  an  astringent  or  tonic,  is  a  quarter  of  a  grain 
(0-016  Gm.),  gradually  increased;  as  an  emetic,  five  grains  (0-13-0-33  Gm.),  repeated 
in  fifteen  minutes  if  necessary,  but  oftener  than  once.  As  a  stimulant  wash,  the 
solution  may  be  made  of  the  strength  of  two.  four,  or  eight  grains  to  the  fluid- 
ounce  of  water.  Oifila  cautions  against  giving  large  doses  of  this  salt  as  an  emetic 
in  cases  of  poisoning;  as  it  is  apt,  from  its  poisonous  effects,  to  increase  the  mischief 
when  not  expelled  by  vomiting.  Upon  the  whole,  such  is  the  activity  of  sulphate 
of  copper,  that  it  should  always  be  exhibited  with  caution.  For  its  effects  as  a 
poison,  see  Cuprum. 
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CUPRUM.  Br.     Copper. 

Cu;  63*2.  (CU'PRUM.)   .  Cu;  31'6. 

"  Fine  Copper  wire,  about  No.  25."  Br. 

Cupreum  Filuin;  Fil  de  Cuirre,  Cuivre,  F>::  Kupfer,  Kupferdraht,  G.;  Rame,  /<.;  Cobre,  Sp. 

This  metal  is  very  generally  diffused  in  nature,  and  exists  principally  in  four 
states  :  as  native  copper,  as  an  oxide,  as  a  sulphide,  and  as  a  salt.  Its  principal 
native  salts  are  the  sulphate,  carbonate,  arseniate,  and  phosphate.  In  the  United 
States  it  occurs  in  various  localities,  but  especially  in  the  neighborhood  of  Lake  Su- 
perior and  in  East  Tennessee.  The  principal  copper-mines  of  Europe  are  those  of 
the  Pyrenees  in  France,  Cornwall  in  England,  and  Fahlun  in  Sweden. 

Properties.  Copper  is  a  brilliant,  sonorous  metal,  of  a  reddish  color,  and  very 
ductile,  malleable,  and  tenacious.  It  has  a  slightly  nauseous  taste,  and  emits  a  dis- 
agreeable smell  when  rubbed.  Its  texture  is  granular,  and  its  fracture  hackly.  Its 
sp.gr.  is  8-92  to  8-95,  and  its  fusing  point  1398°  C.  (2538^  F.)  according  to  Daniell, 
being  intermediate  between  the  fusing  points  of  silver  and  gold.  Its  atomic  weight 
is  63-5,  or,  according  to  other  determinations,  63-2.  Exposed  to  the  air  it  under- 
goes a  slight  tarnish.  Its  combinations  are  numerous  and  important.  With  oxygen 
it  forms  two  well-characterized  oxides,  a  red  suboxide,  better  known  as  cuprous  oxide, 
Cu.^O,  and  a  black  oxide,  known  as  cupric  oxide,  CuO.  "While  a  cuprous  chloride, 
iodide,  and  sulphide  are  known,  it  is  the  cupric  oxide  chiefly  that  unites  with  the 
common  acids  to  form  cupric  salts.  With  metals  copper  forms  numerous  alloys,  of 
which  that  with  zinc,  called  brass,  and  that  with  tin,  called  bronze,  are  the  most 
useful. 

Characteristics.  Copper  is  recognized  by  its  color,  and  the  effects  of  tests  on  the 
solution  of  its  nitrate.  This  solution,  with  potassa,  soda,  and  ammonia,  yields  a  blue 
precipitate,  soluble  in  excess  of  the  latter  alkali,  with  which  it  forms  a  deep  azure 
blue  liquid.  Ferrocyanide  of  potassium  occasions  a  brown  precipitate  of  ferrocyanide 
of  copper;  and  a  bright  plate  of  iron,  immersed  in  the  solution,  immediately  becomes 
covered  with  a  film  of  metallic  copper.  The  ferrocyanide  of  potassium  is  a  very  del- 
icate test  for  minute  portions  of  copper  in  solution.  Another  test,  proposed  by  M. 
Yerguin,  is  to  precipitate  the  copper  in  the  metallic  state  on  platinum  by  electro- 
chemical action.  For  this  purpose  a  drop  of  the  liquid  to  be  examined  is  placed 
on  a  slip  of  platinum  foil,  and  a  slip  of  bright  iron  is  brought  in  contact  with  the 
platinum  and  the  liquid.  If  copper  be  present  it  will  be  instantly  precipitated  on 
the  surface  of  the  platinum. 

Action  on  the  Animal  Economy.  Copper,  in  its  pure  state,  is  perfectly  inert,  but 
in  combination  it  is  highly  deleterious.  Nevertheless  a  minute  portion  of  the  metal 
has  been  found  in  the  human  body.  According  to  Millon,  copper,  when  it  exists  in 
the  blood,  is,  like  the  iron,  attached  to  the  red  corpuscles.  To  bring  the  copper  into 
a  state  favorable  for  ready  detection,  he  advises  that  the  blood,  as  it  escapes  from 
a  vein,  be  received  in  about  three  times  its  bulk  of  water,  and  the  mixture  poured 
into  a  bottle  of  chlorine  and  agitated.  The  whole,  upon  being  rapidly  filtered,  fur- 
nishes a  liquid  in  which  copper  is  readily  detected.  Wackenroder  found  copper  in 
the  blood  of  man,  but  does  not  consider  it  a  constant  and  normal  constituent.  He 
also  detected  this  metal  in  the  blood  of  domestic  animals  living  on  a  mixed  diet,  but 
not  in  theirblood  when  nourished  on  vegetable  food  only.  {Chem.  G^az.,  May  1,1854.) 
It  has  been  found  in  the  feathers  of  certain  birds,  as  of  a  grass-green  paroquet  from 
Australia,  which  is  said  to  frequent  districts  of  the  country  where  copper  is  found. 
{Ibid.,  Oct.  24,  1873,  p.  212.)  The  soluble  combinations  of  copper,  when  taken 
in  poisonous  doses,  produce  a  coppery  taste  in  the  mouth  ;  nausea  and  vomiting ; 
violent  pain  in  the  stomach  and  bowels ;  frequent  black  and  bloody  stools ;  small, 
irregular,  sharp,  and  frequent  pulse;  faintings;  burning  thirst;  difficulty  of  breath- 
ing ;  cold  sweats ;  paucity  of  urine,  and  burning  pain  in  voiding  it ;  violent  head- 
ache ;  cramps,  convulsions,  and  finally  death.  The  best  antidote  is  the  ferrocya- 
nide of  potassium,  given  freely,  which  forms,  with  the  poison,  the  very  insoluble 
ferrocyanide  of  copper.  Soap  and  alkalies  are  also  antidotal.  Before  the  antidote 
can  be  procured,  large  quantities  should  be  given  of  milk,  and  white  of  eggs  mixed 
with  water,  which  act  favorably  by  forming  the  caseate  and  albuminate  of  copper; 
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but  these  compounds  should  be  evacuated  as  soon  as  possible  by  vomiting  and  purg- 
ing. Should  vomiting  not  take  place,  the  stomach-pump  may  be  employed.  The 
symptoms  of  slow  poisoning  by  copper  are,  according  to  Dr.  Corrigan,  of  Dublin,  a 
cachectic  appearance,  emaciation,  loss  of  muscular  strength,  colicky  pains,  cough 
without  physical  signs,  and  retraction  of  the  gum,  with  a  persistent  purple  edge, 
quite  distinct  from  the  blue  edge  produced  by  lead.  (Braithtcaite's  Retrospect,  Am. 
ed.,  XXX.  303.)  But  there  is  much  doubt  whether  these  symptoms  can  be  produced 
by  the  metal.  (See  H.  C  Woods  Therapeutics.) 

Dr.  Horsley  has  detected  sulphate  of  copper  in  bread  and  flour  used  in  London, 
and  presumes  that  it  was  added  with  the  view  of  improving  the  appearance  of  the 
flour.  (Chem.  Xeics,  No.  63,  p.  Ill,  and  No.  05,  p.  142.) 

In  medico-legal  examinations,  where  cupreous  poisoning  is  suspected,  Orfila  recom- 
mends that  the  viscera  be  boiled  in  distilled  water  for  an  hour,  and  that  the  matter 
obtained  by  evaporating  the  filtered  decoction  to  dryness  be  carbonized  by  nitric 
acid.  The  carbonized  product  will  contain  the  copper.  By  proceeding  in  this  way, 
there  is  no  risk  of  obtaining  the  copper  which  may  happen  to  pre-exist  in  the  animal 
tissues.  This  method  of  search  is  preferable  to  that  of  examining  the  contents  of 
the  stomach  and  intestines,  from  which  copper  may  be  absent ;  while  it  may  have 
penetrated  the  different  organs  by  absorption,  especially  the  abdominal  viscera. 

Vessels  of  copper  which  are  not  coated  with  tin  should  not  be  used  in  pharma- 
ceutical or  culinary  operations;  for,  although  the  metal  uncombined  is  inert,  yet 
the  risk  is  great  that  the  vessels  may  be  acted  on  and  a  poisonous  .salt  formed. 

The  British  Pharmacopceia  uses  copper  in  preparing  Spiritus  ^Etheris  Nitrosi. 

The  only  officinal  preparations  of  copper  are  Cupri  Acetas,  L'.  <S'.;  Cupri  Sulphas, 
IT.  S.,  Br. 

CUSPAKI.^   CORTEX.  Br.     Ciisparia  Bark. 
(cus-pa'ri-j:  cor'tex.) 

"  The  bark  of  Galipea  Cusparia."  Br.    (Xat.  Ord.  Rutaceje.) 
Angnstnra,  U.S.  1S7U;  Angusture,  Fr.;  Angusturarinde,  G.;  Corteccia  dell' Angustara, //./ 
Cortezii  de  Angostura,  Sp. 

This  bark  was  formerly  ofiicinal  in  the  U.  S.  Pharmacopoeia  of  1870  under  the 
name  of  Angustura,  but  it  was  dropped  at  the  last  revision. 

The  subject  of  Angustura  bark,  in  its  botanical  relations,  has  been  involved  in 
some  confusion.  The  drug  was  at  first  supposed  to  be  derived  from  a  species  of 
Magnolia,  and  was  referred  by  some  to  MagnoUa  glauca  of  this  country.  Humboldt 
and  Bonpland  were  the  first  to  throw  light  upon  its  true  source.  When  at  Angos- 
tura, a  South  American  city  on  the  Orinoco,  they  received  specimens  of  the  foliage 
of  the  plant  from  which  the  bark  was  obtained ;  and  afterwards  believed  that  they 
had  found  the  same  plant  in  a  tree  growing  in  the  vicinity  of  Cumana.  This  latter 
they  had  the  opportunity  of  personally^  inspecting,  and  were  therefore  enabled  to 
describe  accurately.  Unable  to  attach  it  to  any  known  genus,  they  erected  it  into 
a  new  one  with  the  title  of  Cusparia,  a  name  of  Indian  origin,  to  which  they  added 
the  specific  appellation  of  febrifuga.  On  their  authority,  Cusparia  febrifuga  was 
generally  believed  to  be  the  true  source  of  the  medicine,  and  was  recognized  as  such 
by  the  London  College.  A  specimen  having  in  the  mean  time  been  sent  by  them 
to  Willdenow,  the  name  of  Bonplandin  was  imposed  on  the  new  genus  by  that  cele- 
brated botanist;  and  it  was  subsequently  adopted  by  Humboldt  and  Bonpland  them- 
selves, in  their  great  work  on  equinoctial  plants.  Hence  the  title  of  Bouplandia 
tri/oliata,  by  which  the  tree  is  described  in  many  works  on  Materia  Medica.  De 
Candolle,  however,  having  found  in  the  description  all  the  characters  of  the  genus 
Galipea  of  Aublet,  rejected  both  these  titles,  and  substituted  that  of  Galipea  Ciis- 
jxiria,  which  was  adopted  by  the  London  College,  and  has  been  retained  in  the  British 
Pharmacopoeia.  But,  after  all  these  commutations,  it  appears  from  the  researches 
of  Dr.  Hancock,  who  resided  for  several  months  in  the  country  of  the  Angustura 
bark  tree,  that  it  is  doubtful  whether  the  plant  described  by  Humboldt  and  Bonpland 
is  that  which  yields  the  medicine,  and  is  not  another  species  of  the  same  genus. 
Among  other  striking  differences  between  them  is  that  of  their  size ;  the  tree  de- 
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scribed  by  Humboldt  and  Bonpland  being  at  least  sixty  feet  high,  while  that  from 
which  the  bark  is  obtained  is  never  more  than  twenty  feet.     Hancock  proposed  for 
the  latter  the  title  of  Galijyea  officinalis,  which  was  adopted  in  the  U.  S.  P.  1870. 
Gen.  Gh.     Coro^/a  inferior,  irregular,  four  or  five  cleft,  hypocrateriform.    Stamens 
four ;  two  sterile.     Loudon  s  Encyc. 

Gallpea  officinalis.  Hancock,  Trans.  Land.' Medico-Bot.  Soc. —  Gallpea  Cus- 
paria.  St.  Hilaire,  B.  &  T.  43.  This  is  a  small  tree,  irregularly  branched,  risin*' 
to  the  medium  height  of  twelve  or  fifteen  feet,  with  an  erect  stem  from  three  to 
five  inches  in  diameter,  and  covered  with  a  smooth  gray  bark.  The  leaves  are 
alternate,  petiolate,  and  composed  of  three  leaflets,  which  are  oblong,  pointed  at 
each  extremity,  from  six  to  ten  inches  in  length,  from  two  to  four  in  breadth, 
and  supported  upon  the  common  petiole  by  short  leafstalks.  They  are  very  smooth 
and  glossy,  of  a  vivid  green  color,  marked  occasionally  with  small  whitish  round 
spots,  and  when  fresh,  of  a  strong  odor  resembling  that  of  tobacco.  The  flowers 
are  numerous,  white,  arranged  in  axillary  and  terminal  peduncled  racemes,  and  of 
a  peculiar  unpleasant  odor.  The  fruit  consists  of  five  bivalve  capsules,  of  which 
two  or  three  are  commonly  abortive.  The  seeds,  two  of  which  are  contained  in 
each  capsule,  one  often  abortive,  are  round,  black,  and  of  the  size  of  a  pea.  The 
tree  grows  abundantly  on  the  mountains  of  Carony,  between  the  7th  and  8th  degrees 
of  N.  latitude,  and  is  well  known  in  the  missions,  near  the  Orinoco^  upwards  of  200 
miles  from  the  ocean.  It  flourishes  at  the  height  of  from  six  hundred  to  one  thou- 
sand feet  above  the  level  of  the  sea.  Its  elegant  white  blossoms,  which  appear  in 
vast  profusion  in  August  and  September,  add  greatly  to  the  beauty  of  the  scenery. 

The  bark  is  generally  brought  from  the  West  Indies,  packed  in  casks ;  but,  according 
to  Mr.  Brande,  the  original  package,  as  it  comes  from  Angostura,  consists  of  the 
leaves  of  a  species  of  palm,  surrounded  by  a  net-work  of  sticks. 

Properties.  The  pieces  are  of  various  lengths,  for  the  most  part  slightly  curved, 
rarely  quilled,  sometimes  nearly  flat,  from  half  a  line  to  a  line  or  more  in  thickness, 
pared  away  towards  the  edges,  covered  externally  with  a  light  yellowish  gray  or  whitish 
wrinkled  epidermis,  easily  scraped  by  the  nail,  and  internally  of  a  yellowish  fawn  color. 
They  are  very  fragile,  breaking  with  a  short,  resinous  fracture,  and  yield,  on  being 
pulverized,  a  pale  yellow  powder ;  but  when  macerated  for  a  short  time  in  water, 
swell  up  to  two  or  three  times  their  original  thickness  and  become  soft  and  tenacious, 
and  may  be  cut  into  strips  with  scissors.  The  cut  surface  usually  exhibits  under  the 
microscope  numerous  white  points  or  minute  lines.  Br.  Oxalate  of  calcium  raphides 
are  abundant  in  the  bark,  but  the  most  characteristic  peculiarity  are  numerous  cells, 
a  little  larger  than  the  other  parenchymatous  cells  and  completely  filled  with  oil  or 
a  yellowish  resin.*  The  smell  of  Angustura  bark  is  peculiar  and  disagreeable  when 
fresh,  but  becomes  fiinter  with  age;  the  taste  is  bitter  and  slightly  aromatic,  leaving 
a  sense  of  pungency  at  the  end  of  the  tongue.  According  to  Fischer,  it  contains 
volatile  oil,  bitter  extractive,  a  hard  and  bitter  resin,  a  soft  resin,  a  substance  analo- 
gous to  caoutchouc,  gum,  lignin,  and  various  salts.  The  volatile  oil,  which  may  be 
obtained  by  distillation  with  water,  is  of  a  pale  yellowish  color,  lighter  than  water, 
of  an  acrid  taste,  and  with  the  odor  of  the  bark.  Its  formula  is  given  as  Cj^H.^O 
by  Dr.  C.  Herzog,  who  states  that  its  boilin";  point  is  266-1°  C.  (511°  F."),  probably 
one  of  the  highest  of  the  volatile  oils.  (Ghem.  Gaz.,  May  15,  1858.)  Gusparin  is 
the  name  given  by  Saladin  to  a  principle,  deposited  iu  tetrahedral  crystals,  when  an 
infusion  of  the  bark  is  treated  with  absolute  alcohol,  at  common  temperatures,  and 
allowed  to  evaporate  spontaneously.  It  is  neutral,  fusible  at  a  gentle  heat,  by  which 
it  loses  23  09  per  cent,  of  its  weight,  soluble  in  200  parts  of  cold  and  100  parts  of 
boiling  water,  soluble  in  the  concentrated  acids  and  in  the  alkalies,  and  precipitated 
by  the  infusion  of  galls.  (Journ.  de  Pharm.,  xxii.  662.)  Herzog  was  unable  to  isolate 
this  principle.  The  virtues  of  the  bark  reside  in  the  volatile  oil  and  bitter  constituent, 
and  are  extracted  by  water  and  alcohol. 

Dr.  A.  T.  Thomson  states  that  precipitates  are  produced  with  the  infusion  by  the 
solutions  of  sulphate  of  iron,  tartrate  of  antimony  and  potassium,  sulphate  of  copper, 
acetate  and  subacetate  of  lead,  bichloride  of  mercury,  nitrate  of  silver,  and  pure 
*  For  an  elaborate  microscopical  study  of  the  bark,  see  Journ.  de  Pharm.,  x.\viii.  230. 


PART  I.  Citsparise  Cortex. — Cydonium.  513 

potassa;  by  nitric  and  sulphuric  acids;  and  by  the  infusions  of  galls  and  yellow  cin- 
chona; but  how  far  these  substances  are  medicinally  incompatible  with  the  bark,  it 
would  be  difficult  to  determine. 

False  A^'GUSTL'RA.  Under  this  title,  European  writers  describe  a  bark  which 
was  introduced  on  the  continent  mixed  with  true  Angustura  bark,  and,  being  pos- 
sessed of  poisonous  properties,  produced  in  some  instances  unpleasant  effects,  when 
dispensed  by  mistake  for  that  medicine.  It  is  distinguished  by  its  greater  thickness, 
hardness,  weight,  and  compactness ;  by  its  resinous  fracture ;  by  the  appearance  of 
its  epidermis,  which  is  sometimes  covered  with  a  ferruginous  efflorescence,  sometimes 
is  yellowish  gray,  and  marked  with  prominent  white  spots  ;  by  the  brownish  color 
and  smoothness  of  its  internal  surface,  which  is  not,  like  that  of  the  genuine  bark, 
separable  into  laminje ;  by  the  white  slightly  yellow  powder  which  it  yields ;  by  its 
total  want  of  odor,  and  its  intense  tenacious  bitterness.  When  steeped  iu  water,  it 
does  not  become  soft,  like  the  true  Angustura.  Analyzed  by  Pelletier  and  Caventou, 
it  was  found  to  contain  a  peculiar  alkaline  principle  which  they  called  bnicine,  and 
upon  which  its  poisonous  operation  depends.  (See  ^Vhx  Vomica.^  In  consequence 
of  the  presence  of  this  principle,  a  drop  of  nitric  acid  upon  the  internal  surface  of 
the  bark  produces  a  deep  red  spot.  The  same  acid,  applied  to  the  external  surface, 
renders  it  emerald-green.  In  true  Angustura  bark,  a  dull  red  color  is  produced  by 
the  acid  on  both  surfaces.  The  fake  Angustura  was  at  first  supposed  to  be  derived 
from  Brucea  antidysentrricu,  but  at  present  is  ascribed  to  Stri/chnos  Xux  Vomica, 
the  bark  of  which,  according  to  Dr.  0  Shaughnessy,  exactly  corresponds  with  the 
description  of  false  Angustura,  and  like  it  contains  brucia. 

Brazilian  Angustura  Bark,  the  product  of  Esenheckia  fehrifuga,  consists  of 
slightly  curved  pieces  8  to  10  inches  long,  about  ^  of  an  inch  in  thickness,  of  a 
persistently  bitter  taste.  The  outer  surface  is  usually  ashen  gray,  and  always 
marked  with  longitudinal  red  or  black  spots  on  a  yellow  ground ;  the  inner  surface 
is  reddish,  with  paler,  distinct,  elongated  fibres.  On  maceration  the  bark  does  not 
swell.  (Oberlin  and  Schlagdeuhauffeu,  Journ.  de  Pharm.,  xxviii.  242.) 

Medical  Properties  and  Uses.  Angustura  bark  had  been  long  used  by  the 
natives  of  the  countries  where  it  gi-ows,  before  it  became  known  elsewhere.  From 
the  continent  its  employment  extended  to  the  West  Indies,  where  it  acquired  con- 
siderable reputation,  and  about  eighty  years  since  it  was  introduced  into  Europe. 
Its  operation  is  that  of  a  stimulant  tonic.  In  large  doses  it  also  evacuates  the 
stomach  and  bowels,  and  is  often  employed  for  this  purpose  in  South  America.  It 
is  said  to  be  peculiarly  eflScacious  in  bilious  diarrhoeas  and  dysenteries,  and  has  been 
recommended  in  dyspepsia  and  other  diseases  requiring  a  tonic  treatment.  The  tes- 
timony, however,  of  practitioners  in  Europe  and  the  United  States  is  not  strongly 
in  it5  favor ;  and  it  is  probably  better  adapted  to  tropical  diseases  than  to  those  of 
temperate  climates.  Hancock  employed  it  extensively  in  the  malignant  bilious  in- 
termittent fevers,  dysenteries,  and  dropsies  of  Angustura  and  Demerara,  and  speaks 
in  strong  terms  of  its  efficacy  in  these  complaints.  He  used  it  in  the  form  of  fer- 
mented infusion,  as  recommended  by  the  native  practitioners. 

It  may  be  given  in  powder,  infusion,  tincture,  or  extract.  The  dose  in  substance 
is  from  ten  to  thirty  grains  (0-65-1 -95  Gm.).  In  larger  quantities  it  is  apt  to  pro- 
duce nausea.  From  five  to  fifteen  grains  (0-33-1  Gm.)  is  the  dose  of  the  extract, 
which,  however,  according  to  Dr.  Hancock,  is  inferior  to  the  powder  or  infusion. 
To  obviate  nausea,  it  is  frequently  combined  with  aromatics. 

Off.  Prej).  Infusum  Cuspariaj,  Br. 

CYDOXIUM.   U.S.     Cydonium.     IQuince  Seed.] 

(CY-DO'XI-UM.) 

"  The  seed  of  Cydonia  vulgaris.  Persoon.    (N(U.  Ord.  Rosaceae,  Pomeae.)"  H  S. 

Semen.  Cydonipe.  P.O.:  Semences  (Pepins)  des  Coins,  Semences  de  Going,  Fr.;  Quittenkerne, 
Quittenfainen,  G.;  Semi  di  Cotogno,  It.;  Semiente  de  Membrillo,  Sp. 

The  quince-tree  has  been  separated  from  the  genus  Pyrus,  and  erected  into  a  new 
one  called  Cgdonia,  which  differs  in  the  circumstance  that  the  cells  of  its  fruit  con- 
tain many  seeds,  instead  of  two  only  as  in  Pyrus. 
33 
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Gen.  Ch.  Calyx  five-parted,  with  leafy  divisions.  Apple  closed,  many-seeded. 
Testa  mucilaginous.  Loudon  s  Encyc. 

Cydonia  vulgaris.  Persoon,  Enchir.  ii.  40. — Pyrus  Cydonia.  "Willd.  Sp.  Plant. 
ii.  1U20;  Woodv.  Med.  Bot.  p.  505,  t.  182.  The  common  quince-tree  is  character- 
ized as  a  species  by  its  downy  deciduous  leaves.  It  is  supposed  to  be  a  native  of 
Crete,  but  grows  wild  in  Austria,  on  the  banks  of  the  Danube.  It  is  abundantly 
cultivated  in  this  country.  The  fruit  is  about  the  size  of  a  pear,  yellow,  downy,  of 
an  agreeable  odor,  and  a  rough,  astringent,  acidulous  taste ;  and  in  each  of  its  five 
cells  contains  from  eight  to  fourteen  seeds.  Though  not  eaten  raw,  it  forms  a  very 
pleasant  confection  ;  and  a  syrup  prepared  from  it  may  be  used  as  a  grateful  addition 
to  drinks  in  sickness,  especially  in  looseness  of  the  bowels,  which  it  is  supposed  to 
restrain  by  its  astringency.     The  seeds  are  the  officinal  portion. 

They  are  ovate,  angled,  reddish  brown  externally,  white  within,  inodorous,  and 
nearly  insipid,  being  slightly  bitter  when  long  chewed.  Their  coriaceous  envelope 
abounds  in  mucilage,  which  is  extracted  by  boiling  water.  "  About  a  quarter  of 
an  inch  (6  mm.)  long,  oval  or  oblong,  triangularly  compressed,  brown,  covered  with 
a  whitish,  mucilaginous  epithelium,  causing  the  seeds  of  each  cell  to  adhere.  With 
water  the  seeds  swell  up,  and  form  a  mucilaginous  mass.  The  unbroken  seeds  have 
an  insipid  taste."  U.  S.  Two  drachms  of  the  seeds  will  render  a  pint  of  water  thick 
and  ropy.  (J..  J.  P.,  1876,  p.  35.)  It  has  been  proposed  to  evaporate  the  decoction 
to  dryness,  and  powder  the  residue.  Three  grains  of  this  powder  form  a  sufficiently 
consistent  mucilage  with  an  ounce  of  water.  According  to  M.  Garot,  one  part  com- 
municates to  a  thousand  parts  of  water  a  semi-syrupy  consistence.  (Journ.  de 
Pharm.,  3e  ser.,  iii.  208.)  Dr.  Pereira  considers  the  mucilage  as  peculiar,  and  pro- 
poses to  call  it  cydonin.  It  differs  from  arabin  in  not  yielding  a  precipitate  with 
silicate  of  potassium,  and  from  bassorin  and  cerasin  in  being  soluble  in  water  both 
hot  and  cold.  Tollens  and  Kirchner  {Ann.  d.  Chemie,  clxxv.  205-226)  assign  to 
it  the  formula  CjgH^gOj^,  regarding  it  as  a  compound  of  gum,  CjoH^oOjo,  and  cellu- 
lose, CgHj„0-,  less  one  molecule  of  water. 

Medical  Properties,  etc.  Quince  mucilage  may  be  used  for  the  same  purposes 
as  other  mucilaginous  liquids.  It  is  preferred  as  a  local  application  in  conjunctival 
ophthalmia,  but  in  this  country  is  less  used  than  the  infusion  of  sassafras  pith. 

Off.  Prep.  Mucilago  Cydonii,  U.  S. 

CYPRIPEDIUM.    U.S.     Ci/pripedium.     [Ladies' Slipper.'] 

(QYP-RI-PE'DI-UM.) 

"  The  rhizome  and  rootlets  of  Cypripedium  pubescens,  Willdenow.  and  of  Cypri- 
pedium  parviflorum,  Salisbury.     (^Nat.  Ord.  Orchidaceae.)"    U.  S. 

Hhizoma  Cypripedii;  Ladies'  Slipper  Koot;  Racine  do  Cj'pripede  jaune,  Valeriane  ameri- 
caine,  Fr.;  Gelbfrauenschuh-Wurzel,  G. 

Gen.  Ch.  Sepals  spreading;  the  two  anterior  generally  united  into  one  under  the 
lip.  Petals  similar  but  usually  narrower,  spreading.  Lip  a  large  inflated  sac,  some- 
what slipper- shaped.  Column  short,  three-lobed  ;  the  lateral  lobes  bearing  an  anther 
under  each,  the  middle  dilated  and  petal-like.    Gray. 

Under  the  common  name  of  ladies  shpj^er,  or  moccasin  plant,  several  species  of 
Cypripedium  inhabit  the  woods  in  different  parts  of  the  United  States.  They  are 
small  plants,  with  large,  many-nerved,  plaited  leaves,  sheathing  at  the  base,  and  large 
often  beautiful  flowers,  of  a  shape  not  unlike  the  Indian  moccasin,  whence  they  de- 
rive one  of  their  common  names.  Their  generic  name  of  Cypripedium  (/jV;-/>.'c, 
Venus,  and  -od'.ov,  sock)  had  a  similar  origin.  Several  of  them  have  been  used  by 
American  physicians,  the  root  being  the  part  employed.  Dr.  R.  P.  Stevens,  of 
Ceres,  Pennsylvania,  says  of  them,  that  he  has  found  the  C.  spectahile  and  C.  acaule, 
especially  when  growing  in  dark  swamps,  to  be  possessed  of  narcotic  properties,  and 
to  be  less  safe  than  the  C.  parviflorum,  which  is  gently  stimulant  with  a  tendency 
to  the  nervous  system,  and  is  quite  equal  to  valerian.  He  has  employed  it  advan- 
tageously in  hysteria,  and  in  the  pains  of  the  joints  following  scarlet  fever.  (iV!  Y. 
Journ.  of  Med.,  iv.  359.)  Dr.  E.  Ives  considers  C.  pubescens,  spectahile,  and  humile 
identical  in  their  effects,  but  C.  puhescens  the  most  powerful.  (^Trans.  of  Am,er. 
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Med.  Assoc.,  iii.  312.)  The  roots  of  the  two  species  C.  puhescens  and  C.  parvi^ 
jionim  are  indiscriminately  kept  in  the  shops  and  sold  by  the  same  name. 

Cypripedium  puhescens.  Willd.  Sp.  Plant,  iv.  142.  The  yeUotc  ladies  slipper, 
as  this  plant  is  called  from  the  color  of  its  flowers,  has  a  simple  often  flexuous.  pubes- 
cent, leafy  stem,  from  one  to  two  feet  high.  The  leaves  are  pubescent,  ovate-lanceo- 
late, acuminate,  narrowing  at  the  base,  about  four  or  five  inches  long  by  two  in 
breadth,  alternate,  sessile,  and  sheathing.  The  flower  is  usually  solitary  and  ter- 
minal ;  with  four  divisions  of  the  perianth,  the  two  outer  cohering  nearly  to  the 
apex,  the  inner  longer,  narrower,  undulatory  or  twisted,  and  the  lip  an  inch  or  two 
in  length,  swelling  sac-like,  and  of  a  yellow  color.  The  fruit  is  an  oblong  capsule, 
tapering  at  each  end,  recurved,  pubescent,  and  peduncled.  The  plant  is  indigenous, 
growing  abundantly  in  rich,  moist  woods  throughout  the  United  States. 

Cypripedium  parvijlorum.  (Salisbury.)  Common  Ladies'  Slipper.  SmaU- 
fjoxcered  Ladies'  Slipper.  This  is  a  perennial  plant  with  a  leafy  stem,  a  foot  or  two 
in  height,  and  comparatively  small  yellowish  green  flowers,  appearing  in  May.  The 
specific  character  of  the  flower,  which  is  that  also  of  the  plant,  is,  that  the  lobe  of 
the  style  is  triangular  and  acute  ;  the  outer  petals  are  oblong-ovate  and  acuminate  ; 
the  inner  linear  and  contorted  ;  the  lips  shorter  than  the  petals  and  compressed. 
This  species  grows  extensively  through  the  United  States  south  of  the  Potomac, 
east  and  west  of  the  Alleghanies,  and  in  several  of  the  Northern  States,  particularly 
New  York,  Michigan,  Connecticut,  and  Vermont.  In  Pennsylvania,  especially  near 
Philadelphia,  it  does  not  appear  to  prevail,  and  it  is  not  mentioned  in  Darlington's 
Flora  Cestrica  as  among  the  plants  of  Chester  County. 

The  root,  in  both  species,  is  the  officinal  portion.  This  consists  of  a  rhizome, 
from  two  to  four  inches  long,  with  numerous  rootlets  attached.  "  Horizontal,  bent, 
four  inches  (10  cm.)  or  less,  long ;  about  one-eighth  of  an  inch  (3  mm.)  thick ;  on 
the  upper  side  beset  with  numerous,  circular,  cup-shaped  scars ;  closely  covered  be- 
low with  simple,  wiry  rootlets  varying  from  four  to  twenty  inches  (10  to  50  cm.) 
in  length  ;  brittle,  dark  brown,  or  orange  brown  ;  fracture  short,  white ;  odor  faint 
but  heavy ;  taste  sweetish,  bitter  and  somewhat  pungent."  C  S.  Prof  Maisch 
gives  a  distinctive  description  of  the  roots  of  the  two  species,  of  which  the  foUowjug 
is  a  condensed  account.  Of  C  puhescens  the  rhizome  is  almost  horizontal,  in  its 
greatest  length  nearly  four  inches,  slightly  bent  with  a  shallow  downward  curve, 
from  i  to  -^^  of  an  inch  thick,  with  numerous  deeply  concave  scars  left  by  the  stems, 
having  fully  the  width  of  the  rhizome.  The  rootlets  are  numerous,  several  inches 
in  length,  sometimes  even  nine  inches  or  more,  about  -J^  of  an  inch  thick,  without 
branches,  somewhat  undulate,  and,  though  attached  to  the  rhizome  on  all  sides,  are 
abruptly  turned  downward,  owing  to  its  horizontal  position  in  the  ground.  Their 
color  is  yellowish  brown,  becoming  much  darker  on  drying,  which  causes  longitudinal 
wrinkles.  The  cortical  part  of  both  species  is  colored  blue  by  iodine.  The  rhizome 
of  C.  parvijlorum  is  altogether  different  from  the  former,  being  bent  nearly  at  right 
angles,  three  or  four  times,  each  section  about  f  of  an  inch  long;  and  the  whole 
length,  while  only  about  two  inches  in  a  straight  line,  from  end  to  end,  is  yet  actually 
three  inches  along  the  course  of  the  rhizome.  This  is  about  I  of  an  inch  thick,  and 
has  stem-scars,  about  the  same  in  width,  with  about  three  in  each  bend.  The  rootlets, 
which  are  attached  to  all  sides  of  the  rhizome,  are  numerous,  four  to  six  inches  long, 
less  undular  than  those  of  C.  puhescens,  and  of  a  brighter  color,  being  a  decided 
orange  brown  when  fresh,  and  changing  little  on  drying.  {A.  J.  P.,  1872,  p.  297.) 

The  roots  of  the  Cypripedia  are  sometimes  mixed,  as  brought  into  the  market,  with 
those  of  Hydrastis  Canadensis,  from  the  plants  occasionally  growing  in  close  con- 
tiguity. (See  Hydrastis.}  Roots  of  seneka  have  also  been  noticed  in  specimens  of 
Cypripedium  ;  but  there  can  be  no  difficulty  in  distinguishing  them. 

Properties.  Cypripedium  has  a  somewhat  aromatic  odor  which  diminishes  by 
time,  and  a  bitter,  sweetish,  peculiar,  and  in  the  end  somewhat  pungent  taste.  It 
yields  its  virtues  to  water  and  alcohol.  The  root  has  been  analyzed  by  Mr.  Henry 
C.  Blair,  who  found  it  to  contain  a  volatile  oil,  a  volatile  acid,  tannic  and  gallic  acids, 
two  resins,  gum,  gluco.se,  starch,  and  lignin.  {A.  J.  P.,  1866,  p.  494.)  The  so- 
called  eclectics  prepare  what  they  improperly  call  cypripedin  by  precipitating  with 
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water  a  concentrated  tincture  of  the  root.  The  substance  thus  obtained  is  complex, 
and  has  no  claim  to  the  name  given  it,  which  ought  to  be  reserved  for  the  active 
principle  when  discovered.  It  is  probable  that  the  virtues  of  the  root  reside  in  a 
volatile  oil  and  bitter  principle. 

Medical  Uses.  Cypripedium  appears  to  be  a  gentle  nervous  stimulant  or  anti- 
spasmodic, and  has  been  used  for  the  same  purposes  as  valerian,  though  less  powerful. 
Dr.  E.  Ives,  of  New  Haven,  Conn.,  has  employed  the  remedy  in  a  variety  of  nerv- 
ous diseases  with  advantage,  and  has  known  it  even  to  cure  epilepsy.  The  other 
complaints  mentioned  by  him  are  hypochondriasis,  neuralgia,  and  morbid  sensitive- 
ness of  the  nervous  system  generally,  and  especially  of  the  eye.  The  medicine  may 
be  used  in  powder,  infusion,  or  tincture.  The  dose  of  the  powder  given  by  Dr.  Ives 
was  fifteen  grains  (1  Gm.)  three  times  a  day.  The  oleoresin,  obtained  by  precipi- 
tating the  tincture,  has  been  given  in  doses  varying  from  half  a  grain  to  three 
grains  (003-0-20  Gm.). 

Off.  Prep.  Extractum  Cypripedii  Fluidum,  U.  S. 

DECOCTA.    Decoctions. 

(DE-COC'TA.) 
Decoctions,  Fr.;  Abkochungen,  G. 

Decoctions  are  solutions  of  vegetable  principles,  obtained  by  boiling  the  substances 
containing  these  principles  in  water.  Vegetables  generally  yield  their  soluble  ingre- 
dients more  readily,  and  in  larger  proportion,  to  water  maintained  at  the  point  of 
ebullition,  than  to  the  same  liquid  at  a  lower  temperature.  Hence  decoction  is  occa- 
sionally preferred  to  infusion  as  a  mode  of  extracting  the  virtues  of  plants,  when  the 
call  for  the  remedy  is  urgent,  and  the  greatest  possible  activity  in  the  preparation  is 
desirable.  The  process  should  be  conducted  in  a  covered  vessel,  so  as  to  confine  the 
vapor  over  the  surface  of  the  liquid,  and  thus  prevent  the  access  of  atmospheric  air, 
which  sometimes  exerts  an  injurious  agency  upon  the  active  principle.  The  boiling, 
moreover,  should  not,  as  a  general  rule,  be  long  continued ;  as  the  ingredients  of  the 
vegetable  are  apt  to  react  on  each  other,  and  thus  lose,  to  a  greater  or  less  extent,  their 
original  character.  The  substance  submitted  to  decoction  should  if  dry  be  either  pow- 
dered or  well  bruised,  if  fresh,  should  be  sliced,  so  that  it  may  present  an  extensive 
surface  to  the  action  of  the  solvent ;  and  previous  maceration  for  some  time  in  water 
is  occasionally  useful  by  overcoming  the  cohesion  of  the  vegetable  fibre.  Should  the 
physician  not  happen  to  prescribe  this  preliminary  comminution,  the  pharmacist  should 
not  omit  it. 

All  vegetable  substances  are  not  proper  objects  for  decoction.  In  many,  the  active 
principle  is  volatile  at  a  boiling  heat,  in  others,  it  undergoes  some  change  unfavorable 
to  its  activity,  and  in  a  third  set  is  associated  with  inefiicient  or  nauseous  principles, 
which,  though  insoluble  or  but  slightly  soluble  in  cool  water,  are  abundantly  extracted 
by  that  liquid  at  the  boiling  temperature,  and  thus  encumber,  if  they  do  not  positively 
injure,  the  preparation.  In  all  these  instances,  infusion  is  preferable  to  decoction. 
Besides,  by  the  latter  process,  more  matter  is  often  dissolved  than  the  water  can  retain, 
so  that  upon  cooling  a  precipitation  takes  place,  and  the  liquid  is  rendered  turbid, 
and  this  constitutes  the  greatest  objection  to  this  class  of  preparations.  When  the 
active  principle  is  thus  dissolved  in  excess,  the  decoction  should  always  be  strained 
while  hot ;  so  that  the  matter  which  separates  on  cooling  may  be  mixed  again  with 
the  fluid  by  agitation  at  the  time  of  administering  the  remedy. 

In  compound  decoctioTis,  the  ingredients  may  be  advantageously  added  at  different 
periods  of  the  process,  according  to  the  length  of  boiling  requisite  for  extracting  their 
virtues ;  and,  should  one  of  them  owe  its  activity  to  a  volatile  principle,  the  proper 
plan  is,  at  the  close  of  the  process,  to  pour  upon  it  the  boiling  decoction,  and  allow 
the  liquor  to  cool  in  a  covered  vessel. 

As  a  general  rule,  glass  or  earthenware  vessels  should  be  preferred  ;  as  those  made 
of  metal  are  sometimes  corroded  by  the  ingredients  of  the  decoction,  which  thus  be- 
come contaminated.  Vessels  of  clean  cast-iron  or  common  tin,  or  of  block  tin,  are 
preferable  to  those  of  copper,  brass,  or  zinc ;  but  iron  pots  should  not  be  used  when 
astringent  vegetables  are  concerned. 
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Decoctions,  from  the  mutaal  reaction  of  their  constituents,  as  well  as  from  the  in- 
fluence of  the  air,  are  apt  to  spoil  in  a  short  time.  Hence  they  should  be  prepared 
only  when  wanted  for  use,  and  should  not  be  kept,  in  warm  weather,  for  a  longer 
period  than  forty-eight  hours. 

The  tendency  of  modern  medicine  and  pharmacy  has  been  decidedly  against  the 
employment  of  decoctions  ;  the  nauseous  taste,  bulky  dose,  repulsive  appearance,  and 
non-permanent  character  have  been  powerful  reasons  for  causing  their  retirement, 
whilst  the  use  of  tinctures  and  fluid  extracts  has  largely  increased.  In  the  recent  re- 
vision of  the  U.  S.  Pharmacopoeia  the  number  of  officinal  decoctions  was  reduced  to 
two,  and  a  general  formula  appended  for  the  guidance  of  the  pharmacist,  as  follows. 

General  Formula  for  Decoctions.  "An  ordinary  Decoction,  the  strength  of 
which  is  not  directed  by  the  physician,  nor  specified  by  the  Pharmacopoeia,  shall  be 
prepared  by  the  following  formula :  Take  of  the  Substance,  coarsely  comminuted, 
ten  parts  ;  Water,  a  sufficient  quantity,  To  make  one  hundred  parts.  Put  the  Sub- 
stance into  a  suitable  vessel,  provided  with  a  cover,  pour  upon  it  one  hundred  (100) 
parts  of  cold  "Water,  cover  it  well,  and  boil  for  fifteen  minutes ;  then  let  it  cool  to 
about  45°  C.  (113°  F.),  strain  the  liquid,  and  pass  through  the  strainer  enough  cold 
Water  to  make  the  product  weight  one  hundred  (100)  parts. 

"  Caution.  The  strength  of  Decoctions  of  energetic  or  powerful  substances  should 
be  specially  prescribed  by  the  physician."  U.  S.  The  decoctions  which  were  offi- 
cinal in  1870  but  dropped  at  the  last  revision  are:  Decoction  of  Pipsisseica,  Telloio 
Cinchona,  Red  Cinchona,  Dogwood,  Bittersweet,  Logwood,  Barley,  Oak  Bark, 
Seneka,  and  Uva  Ursi.  With  the  exception  of  decoction  of  barley,  these  were  all 
made  by  boiling  a  troyounce  of  the  drug  with  a  pint  of  water  for  fifteen  minutes, 
straining,  and  adding  sufficient  water  through  the  strainer  to  make  the  decoction 
measure  a  pint.  If  the  physician  orders  a  decoction  of  either  of  the  above  now, 
without  specifying  the  strength,  it  must  be  made  by  the  general  formula,  which 
will  make  the  new  decoctions  about  one  and  a  half  times  as  strong  as  the  decoctions 
of  U.  S.  P.  1870. 

DECOCTUM  ALOES  COMPOSITUM.  Br.    Compound  Decoction  of 

Aloes. 

(DE-COC'Xpi  AL'O-E}  COM-Pu§'I-TCM.) 
.  Tisane  (DIcoctg)  d'Aloe5  composee,  Fr.;  Zusammengesetztes  Aloedecoct,  G. 

"  Take  of  Extract  of  Socotrine  Aloes  one  hundred  and  twenty  grains  ;  Myrrh, 
Saff'ron,  of  each,  ninety  grains;  Carbonate  of  Potash  sixty  grains;  Extract  of 
Liquorice  one  ounce  [avoirdupois];  Compound  Tincture  of  Cardamoms  eight  fluid- 
ounces  ;  Distilled  Water  a  sufficiency.  Reduce  the  Extract  of  Aloes  and  Myrrh  to 
coarse  powder,  and  put  them  together  with  the  Carbonate  of  Potash  and  Extract  of 
Liquorice  into  a  suitable  covered  vessel  with  a  pint  [Imperial  measure]  of  Distilled 
Water ;  boil  gently  for  five  minutes,  then  add  the  Saff'ron.  Let  the  vessel  with  its 
contents  cool,  then  add  the  Tincture  of  Cardamoms,  and,  covering  the  vessel  closely, 
allow  the  ingredients  to  macerate  for  two  hours  ;  finally  strain  through  flannel,  pour- 
ing as  much  Distilled  Water  over  the  contents  of  the  strainer  as  will  make  the 
strained  product  measure  thirty  fluidounces."  Br. 

This  is  essentially  the  former  process  of  the  British  Colleges.  The  direction  is 
properly  given  to  rub  the  aloes,  myrrh,  and  carbonate  of  potassium  together  before 
the  addition  of  the  other  ingredients.  The  effect  of  the  alkaline  carbonate  is,  by 
coinbining  with  the  resin  of  the  myrrh,  and  the  insoluble  portion  (apotheme  of  Ber- 
zelius)  of  the  aloes,  to  render  them  more  soluble  in  water,  while  the  liquorice  assists 
in  the  suspension  of  the  portion  not  actually  dissolved.  The  tincture  of  cardamom  is 
useful  not  only  by  its  cordial  property,  but  also  by  preventing  spontaneous  decompo- 
sition. This  decoction  is  said  not  to  filter  clear  when  first  made,  but,  if  kept  for 
some  time,  to  deposit  insoluble  matter,  and  then  to  become  bright  and  clear  on  fil- 
tering. (P.  J.  Tr.,  xiv.  491.) 

Long  boiling  impairs  the  purgative  property  of  aloes ;  and  the  same  effect  is 
thought  to  be  produced,  to  a  certain  extent,  by  the  alkalies,  which  certainly  qualify 
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its  operation,  and  render  it  less  apt  to  irritate  the  rectum.  This  decoction,  therefore, 
is  milder  as  a  cathartic  than  aloes  itself:  it  is  also  more  tonic  and  cordial,  from  the 
presence  of  the  myrrh,  saffron,  and  cardamom,  and  derives  antacid  properties  from 
the  carbonate  of  potassium.  It  is  given  as  a  gentle  cathartic,  tonic,  and  emmena- 
gogue,  and  is  especially  useful  in  dyspepsia,  habitual  constipation,  and  those  compli- 
cated cases  in  which  suppressed  or  retained  menstruation  is  connected  with"  enfeebled 
digestion  and  a  languid  state  of  the  bowels.  The  dose  is  from  a  half  to  two  fluid- 
ounces  (15-60  C.c).  The  decoction  should  not  be  combined  in  prescription  with 
acids,  acidulous  salts,  or  other  bodies  incompatible  with  the  alkaline  carbonate. 

DECOCTUM  CETKARI^.    U.S.,  Br.     Decodion  of  Cetmria.   Decoc- 
tion of  Iceland  Moss. 

(DE-COC'TUM  CE-TRA'RI-^.) 

Tisane  ^Decocte)  de  Lichen  d'Islande,  Fr.;  Islandisch-Moos-Absud  (Decoct),  0. 

"  Cetraria,  Jive  parts  [or  one  ounce  av.]  ;  Water,  a  sufficient  quantity,  To  make 
one  hundred  j^fifts  [or  twenty  fluidounces].  Cover  the  Cetraria,  in  a  suitable 
vessel,  with  forti/  parts  [or  half  a  pint]  of  cold  Water,  express  after  half  an  hour,  and 
throw  away  the  liquid.  Then  boil  the  Cetraria  with  one  hundred  parts  [or  twenty 
fluidounces]  of  Water  for  half  an  hour,  strain,  and  add  enough  cold  Water,  through 
the  strainer,  to  make  the  product  weigh  one  hundred  p>arts  [or  measure  twenty  fluid- 
ounces]."  U.S. 

"  Take  of  Iceland  Moss  one  ounce  [avoirdupois]  ;  Distilled  Water  one  pint  [Im- 
perial measure].  W^ash  the  Moss  in  cold  water,  to  remove  impurities ;  boil  it  with 
the  Distilled  Water  for  ten  minutes  in  a  covered  vessel,  and  strain,  with  gentle  press- 
ure, while  hot ;  then  pour  Distilled  Water  over  the  contents  of  the  strainer  until 
the  strained  product  measures  a  pint  [Imp.  meas.]."  Br. 

This  is  one  of  the  two  decoctions  retained  in  the  present  U.  S.  Pharmacopoeia.  It 
is  stronger  than  the  one  oflBcinal  in  1870.  At  present  there  is  5  per  cent,  of  Iceland 
moss  used  in  the  preparation,  where  there  was  formerly  but  about  3  per  cent.  It  is 
now  of  the  same  strength  as  the  British. 

The  directions  of  the  U.  S.  Pharmacopoeia  of  1850  were  to  boil  half  an  ounce  of 
the  Moss  with  a  piiit  and  a  half  of  Water  down  to  a  pint,  and  to  strain  with  com- 
pression ;  and  this  process  is  preferable  when  the  object  is  to  extract  not  only  the 
bitter  principle,  but  also  the  whole  of  the  demulcent  and  nutritive  matter.  As  the 
bitter  principle  is  dissolved  along  with  the  starch-like  matter  of  the  moss,  this  decoc- 
tion unites  an  unpleasant  flavor  to  its  demulcent  properties ;  but  the  plan  which  has 
been  proposed  of  first  extracting  the  bitterness  by  maceration  in  water,  or  a  very  weak 
solution  of  an  alkaline  carbonate,  and  afterwards  preparing  the  decoction,  is  inadmis- 
sible ;  as  the  peculiar  virtues  which  distinguish  the  medicine  from  the  ordinary 
demulcents  are  thus  entirely  lost.  (See  Cetraria.)  A  pint  (472  C.c.)  of  the  decoction 
may  be  taken  during  the  day.* 

DECOCTUM  CINCHONA  FLAY^.  Br.     Decodion  of  Yellow  Bark. 

(DE-COO'TUM  CIN-)3H0'NiE  FLA'YiE.) 

Decoctum  Chinae  Regiae;  Tisane  (Decocte)  de  Quinquina  jaune,  Fr.;  Konigsebina-Absud,  G. 

"  Take  of  Yellow-Cinchona  Bark,  in  coarse  powder,  otie  ounce  and  a  quarter 
[avoirdupois];  Distilled  Water  one  pint  [Imperial  measure].      Boil  for  ten  minutes 
in  a  covered  vessel.     Strain  the  decoction,  when  cold,  and  pour  as  much  distilled 
water  over  the  contents  of  the  strainer  as  will  make  the  strained  product  measure  ' 
one  pint  [Imp.  meas.]."  Br.-f 

*  Decoctum  CJiimaphilre.  U.  S.  1870.  Decoction  of  Pipsissetca.  "Take  of  Pipsissewa,  bruised,  a 
troj/oHiice  ;  Water  «  sufficient  qnautity.  Boil  the  Pipsissewa  in  a  pint  of  AVater  for  fifteen  minutes, 
strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.S. 
1870.  This  decoction  is  in  every  way  inferior  to  the  fluid  extract.  One  pint  (472  C.c.)  of  it  may  be 
given  in  the  course  of  twenty-four  hours. 

f  Decoctum  Cinchonie  Flavee.  U.S.  1870.  Decoction  of  Yellow  Cinchona.  "Take  of  Yellow  Cin- 
chona, bruised,  a  troyounce ;  Water  a  sufficient  quantity.  Boil  the  Yellow  Cinchona  in  a  pint  of 
Water  for  fifteen  minutes,  strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoo- 
tion  measure  a  pint."    U.  S.  1870. 
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DECOCTUM  GRAXATI  RADICIS.  Br.     Decodion  of  Pomegranate 

Root. 
(DE-cocrruM  gra-xa'ti  ea-di'cTs.) 

Decoctum  Corticis  Radicis  Granati,-  Tisane  (Dlcoct^)  d'Ecorce  de  la  Racine  de  Grenadier,  Fr.; 
Granatwurzel-Rinden-Absud,  G. 

"  Take  of  Pomegranate  Root  Bark,  sliced,  tico  ounces  [avoirdupois]  ;  Distilled 
"Water  tico pints  [Imperial  measure].  Boil  down  to  a  pint  [Imp.  meas.],  and  strain, 
making  the  strained  product  up  to  a  pint  [Imp.  meas.],  if  necessary,  by  pouring  dis- 
tilled water  over  the  contents  of  the  strainer."  £r. 

For  the  uses  and  dose  of  this  decoction,  see  Granati  Radicis  Cortex. 

DECOCTUM   HiEMATOXYLI.  Br.     Decodion  of  Logwood. 

(DE-COC'TUM  H-E-MA-TOX'Y-LI— he-ma-tOk'sj-U.) 

Ti?ane  (Decode)  de  Bois  de  Campeche,  Fr.;  Blaiiholz-Absud,  G. 

"  Take  of  Logwood,  in  chips,  one  ounce  [avoirdupois]  ;  Cinnamon,  iu  coarse  pow- 
der, sixti/  grains;  Distilled  Water  one  pint  [Imperial  measure].  Boil  ihe  Logwood 
in  the  Water  for  ten  minutes  in  a  covered  vessel,  adding  the  Cinnamon  towards  the 
end.  Strain  the  decoction,  and  pour  as  much  distilled  water  over  the  contents  of 
the  strainer  as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

We  prefer  the  old  U.  S.  formula,  which  ordered  an  ounce  of  the  logwood  to  be 
boiled  with  two  pints  down  to  a  pint,  and  doubt  much  whether  the  wood  is  exhausted 
by  a  boiling  of  ten  or  fifteen  minutes.  The  cinnamon  of  the  Br.  formula  is  in  gen- 
eral a  very  suitable  addition  ;  but  there  might  be  circumstances  under  which  it  would 
be  better  omitted  ;  and  in  this  case,  as  in  others,  any  addition  to  the  simple  decoction 
might  be  left  to  the  judgment  of  the  prescriber. 

This  is  an  excellent  astringent  in  diarrhoea,  particularly  in  that  form  of  it  which 
succeeds  the  cholera  infantum  of  this  climate,  or  occurs  as  an  original  complaint  in 
children  during  summer.  The  dose  for  an  adult  is  two  fluidounces  (60  C.c),  for  a 
child  about  two  years  old,  two  or  three  fluidrachms  (7-5-11-25  C.c),  repeated  sev- 
eral times  a  day.  A  little  bruised  cinnamon  may  often  be  added  with  advantage  at 
the  end  of  the  boiling,  as  directed  in  the  British  process. 

DECOCTUM   HORDEI.  Br.     Decodion  of  Barley. 

(DE-COC'TIM  HOB'DE-i.) 

Tisane  d'Orge  perle,  Fr.;  Gerstenschleim,  G. 

"  Take  of  Pearl  Barley  two  ounces  [avoirdupois]  ;  Distilled  Water  one  pint  and  a 
^a//* [Imperial  measure].  Wash  the  Barley  in  cold  water,  and  reject  the  washings; 
boil  the  washed  barley  with  the  Distilled  Water  for  twenty  minutes,  in  a  covered 
vessel,  and  strain."  Br. 

Barley  water,  as  this  decoction  is  usually  called,  is  much  employed  as  a  nutritive 

Deeoeltim  Cinehome  Suhrse.  U.S.  1870.  Decoction  of  Red  Cinchona.  Decoction  of  Red  Bark. 
"Take  of  Red  Cinchona,  bruised,  n  troyounce  ;  Water  a  sufficient  quantity.  Boil  the  Red  Cinchona 
in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  suflScient  Water,  through  the  strainer,  to 
make  the  decoction  measure  a  pint."    U.S.  1870. 

These  decoctions  have  been  very  appropriately  dropped  from  the  Pharmacopoeia.  Although 
capable,  no  doubt,  of  impressing  the  system,  they  are  very  ineligible  preparations. 

The  dose  of  the  decoction  is  two  fluidounces  (60  Cc),  to  be  repeated  more  or  less  frequently 
according  to  circumstances.  Two  drachms  of  orange  peel,  added  to  the  decoction  while  still  boiling 
hot,  improve  its  flavor,  and  render  it  more  acceptable  to  the  stomach. 

Decoctum  Cnrnus  Floridse.  U.  S.  1870.  Decoction  of  Doijicood.  "Take  of  Dogwood,  bruised, 
a  iroyounce;  Water  a  sufficient  quantity.  Boil  the  Dogwood  in  a  pint  of  Water  for  fifteen  minutes, 
strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 
1870.  This  decoction  has  been  proposed  as  a  substitute  for  that  of  Peruvian  bark ;  but,  though 
possessed  of  analogous  properties,  it  is  much  inferior  in  efficacy,  and  is  not  likely  to  be  extensively 
employed  so  long  as  the  Peruvian  tonic  is  attainable.     The  dose  is  two  fluidounces  (60  C.c). 

Decoctum  Dulcaniarse.  U.  S.  1870.  Decoction  of  Bitterstceet.  "  Take  of  Bittersweet,  bruised, 
a  troyounce;  Water  a  sufficient  quantity.  Boil  the  Bittersweet  in  a  pint  of  Water  for  fifteen  min- 
utes, strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint." 
17.  S.  1870.  This  is  a  good  preparation  of  bittersweet  if  it  is  absolutely  necessary  to  use  an  aque- 
ous menstruum.  The  properties  and  uses  of  this  decoction  may  be  found  under  the  head  ot  Dulca- 
mara, The  dose  is  from  one  to  two  fluidounces  (30-60  C.c.)  three  or  four  times  a  day,  or  more 
frequently. 
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drink  in  febrile  and  inflammatory  complaints,  and,  from  the  total  absence  of  irri- 
tating properties,  is  peculiarly  adapted  to  cases  in  which  the  gastric  or  intestinal 
mucous  membrane  is  inflamed.  As  the  stomach  of  those  for  whom  it  is  directed  is 
often  exceedingly  delicate,  and  apt  to  revolt  against  anything  having  the  slightest 
unpleasantness  of  flavor,  it  is  important  that  the  decoction  should  be  properly  made; 
and,  though  the  oflSce  of  preparing  it  generally  falls  to  nurses,  yet  the  introduction 
of  the  process  into  the  Pharmacopoeia  is  not  without  advantage ;  as  a  formula  is 
thus  ever  before  the  physician,  by  which  he  may  give  his  directions,  with  the  cer- 
tainty, if  obeyed,  of  having  a  good  preparation.  The  object  of  the  washing  with  cold 
water,  is  completely  to  remove  any  mustiness,  or  other  disagreeable  flavor,  which 
the  barley  may  have  acquired  from  exposure. 

DECOCTUM   PAPAVERIS.  Br.     Decoction  of  Poppies. 

(DE-COC'TUM  PA-PA'VE-KIS.) 

Tisane  de  Pavot,  Fr.;  Mohnkapseln-Absud,  G. 

"  Take  of  Poppy  Capsules,  bruised,  two  ounces  [avoirdupois]  ;  Distilled  Water  a 
pint  and  a  /ta//*  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered  vessel,  then 
strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  strainer  as  will 
make  the  strained  product  measure  a  pint  [Imp.  meas.]."   Br. 

This  decoction  is  used  as  an  anodyne  fomentation  in  painful  tumors,  and  in  super- 
ficial cutaneous  inflammation  or  excoriation.  It  is  recommended  not  to  reject  the 
seeds,  as  their  oil,  suspended  in  the  water  by  the  mucilage  of  the  capsules,  adds  to 
the  emollient  virtues  of  the  preparation. 

DECOCTUM   PAREIR.^.  Br.     Decoction  of  Pareira. 

(DE-CUC'TrJI  r.\-REr'R.^— pa-ra'rC.) 
Tisane  de  Pareira  Brava,  Fr.;  Pareirawurzel-Absud,  Grieswurzel-Absud,  G. 
"  Take  of  Pareira  Root,  sliced,  one  ounce  and  a  half  [avoirdupois]  ;  Distilled 
Water  one  pint  [Imperial  measure].     Boil  for  fifteen  minutes  in  a  covered  vessel, 
then  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  strainer  as 
will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

This  is  apt  to  remain  turbid  after  straining,  but,  if  allowed  to  stand,  gradually  de- 
posits insoluble  matter,  and  then  can  be  filtered  perfectly  clear.  (P.  J.  Tr.,  xiv.  491.) 
The  dose  is  from  one  to  two  fluidounces  three  or  four  times  a  day. 

DECOCTUM  QUERCUS.  Br.     Decoction  of  Oak  Bark 

(DE-COC'TrM  QUEK'CUS-kiver'kQ8.) 

Tisane  (DecoetS)  d'Eeoree  de  Chene,  Fr.,-  Eichenrinden-Absud,  G. 

"  Take  of  Oak  Bark  [bark  of  Quercus  pedunculata],  bruised,  one  ounce  and  a 
quarter  [avoirdupois]  ;  Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten 
minutes  in  a  covered  vessel,  then  strain  and  pour  as  much  distilled  water  over  the 
contents  of  the  strainer  as  will  make  the  strained  product  measure  a  pint  [Imp. 
meas.]."  Br* 

This  decoction  contains  the  tannin,  bitter  principle,  and  gallic  acid  of  oak  bark. 
It  affords  precipitates  with  the  decoction  of  Peruvian  bark  and  other  substances 
containing  vegetable  alkaloids,  with  solution  of  gelatin,  and  with  most  metallic  salts, 
particularly  those  of  iron.  Alkaline  solutions  diminish  or  destroy  its  astringency. 
Its  uses  have  been  already  detailed.  The  dose  is  two  fluidounces  (60  C.c),  fre- 
quently repeated. 

DECOCTUM  SARS^.  Br.     Decoction  of  SarsapariUa. 

(DE-COC'TUM  SAR'SiE— siir'se.) 
Tisane  de  Salsopareille,  Fr.;  Sarsaparilla-Absud,  G. 

"  Take  of  Jamaica  SarsapariUa,  cut  transversely,  two  ounces  and  a  half  [avoirdu- 

*  Decoctnm  Quercfig  Albie.  U.  S.  1870.  Decoction  of  White-oah  Dark.  "Take  of  White-oak 
Bark,  bruised,  a  troi/oiince ;  Water  a  sufficient  quantity.  Boil  the  White-oak  Bark  in  a  pint  of 
Water  for  fifteen  minutes,  strain,  and  add  sufficient  Water,  through  the  strainer,  to  make  the  de- 
coction measure  a  pint."  U.  S.  1S70. 
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pois]  ;  Boiliiiji  Distilled  Water  one  pint  and  a  Tialf  [Imperial  measure].  Digest 
the  Sarsaparilla  iu  the  Water  for  an  hpur;  boil  for  ten  minutes  in  a  covered  vessel, 
cool,  and  strain,  pouring  distilled  water,  if  recjuired,  over  the  contents  of  the  strainer, 
or  otherwise  making  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

An  idea  was  long  entertained  that  the  virtues  of  sarsaparilla  resided  in  its  fecula, 
the  extraction  of  which  was,  therefore,  the  main  object  of  the  decoction.  Hence  the 
long  boiling  formerly  ordered  by  the  London  and  Edinburgh  Colleges.  But  this 
opinion  is  now  admitted  to  have  been  erroneous.  The  activity  of  the  root  is  believed 
to  depend  upon  one  or  more  acrid  principles,  soluble  to  a  certain  extent  in  water, 
cold  or  hot,  and  either  volatilized,  or  rendered  inert  by  chemical  change,  at  the  tem- 
perature of  100°  C.  (212°  F.).  This  fact  appears  to  be  demonstrated  by  the  experi- 
ments of  Pope,*  Hancock,t  Soubeiran.t  Beral,  and  others.  Soubeiran  macerated 
one  portion  of  bruised  sarsaparilla  in  cold  water  for  twenty-four  hours ;  infused  an- 
other portion  in  boiling  water,  and  digested  with  a  moderate  heat  for  two  hours ; 
boiled  a  third  portion  bruised,  and  a  fourth  unbruised,  in  water  for  two  hours;  and 
in  each  instance  used  the  same  relative  quantities.  Testing  these  various  prepara- 
tions by  the  taste,  he  found  the  cold  and  hot  infusions  scarcely  different  in  this 
respect ;  and  both  possessed  of  a  stronger  odor  and  more  acrid  taste  than  the 
decoctions,  of  which  that  prepared  with  the  bruised  root  was  the  strongest.  From 
these  facts  the  inference  is  obvious,  that  the  best  method  of  imparting  the  virtues 
of  sarsaparilla  to  water  is  either  by  cold  or  hot  infusion.  Digestion  for  some  hours 
in  water  maintained  at  a  temperature  of  82-2°  C.  (180°  F.),  or  somewhat  less,  in  a 
covered  vessel,  has  strong  testimony  in  its  favor.  Percolation  in  a  displacement 
apparatus,  if  properly  conducted,  is  a  convenient  and  no  doubt  efficient  mode  of 
exhausting  the  root,  so  far  as  water  will  effect  that  object.  Decoction  is  the  worst 
method ;  and  the  longer  it  is  continued,  the  weaker  will  be  the  preparation.  For 
these  reasons  the  decoction  of  sarsaparilla  has  not  been  officinal  in  the  U.  S.  Pharma- 
copoeia since  1810.  The  unsplit  root  is  ordered  in  the  British  Pharmacopoeia  from 
the  conviction,  probably,  that  the  internal  amylaceous  part  is  inert;  but  there  can 
be  no  doubt  that  the  drug  yields  its  virtues  more  readily  when  well  bruised  or 
otherwise  comminuted  than  in  the  natural  state.  Precipitates  are  produced  by 
various  substances  with  this  decoction ;  but  it  has  not  been  ascertained  how  far 
such  substances  interfere  with  its  activity.  Those  which  merely  throw  down  the 
fecula  do  not  injure  the  preparation. 

By  this  preparation  it  is  possible  to  administer  sarsaparilla  in  the  form  of  decoction, 
without  combination  with  other  medicines,  as  in  the  Compound  Decoction. 

The  decoction  of  sarsaparilla  may  be  administered  in  the  dose  of  four  or  six  fluid- 
ounces  (120-180  C.c.)  four  times  a  day. 

DECOCTUM  SARSAPARILL.E  COMPOSITUM.  U.S.     Compound 
Decodion  of  Sarsaparilla. 

(DE-C5C'TI:M  6AK-SA-PA-KiL'L.E  COM-POg'l-TCM.) 
Decoctum  Sarsse  Compositam,  Dr.;  Tisane  (Apozeme)  sudorifique,  Decocte  de  Salsepareille 
compose,  Fr.:   Zusainmengesetztes  Sarsaparilla- Decoct,  G. 

"  Sarsaparilla,  cut  and  bruised,  ten  parts  [or  five  ounces  av.] ;  Sassafras,  in  No. 
20  powder,  tico  parts  [or  one  ounce  av.]  ;  Guaiacum  Wood,  rasped,  tico  jyarts  [or 
one  ounce  av.]  ;  Glycyrrhiza,  bruised,  lico  parts  [or  one  ounce  av.]  ;  Mezereum,  cut 
and  bruised,  one  part  [or  half  an  ounce  av.] ;  Water,  «  sufficient  quantity,  To  make 
one  hundred  parts  [or  three  pints].  Boil  the  Sarsaparilla  and  Guaiacum  Wood  for 
half  an  hour  in  a  suitable  vessel  with  one  hundred  parts  [or  three  pints]  of  Water; 
then  add  the  Sassafras,  Glycyrrhiza,  and  Mezereum,  cover  the  vessel  well  and  macer- 
ate for  two  hours ;  finally  strain,  and  add  enough  cold  Water,  through  the  strainer, 
to  make  the  product  weigh  one  hundred  parts  [or  measure  three  pints]."    U.  S. 

"  Take  of  Jamaica  Sarsaparilla,  cut  transversely,  tico  ounces  and  a  half;  Sassafras 

*  Trans,  of  the  Medico-Chirurg.  Society  of  London,  vol.  xii.  p.  344. 

t  Trans,  of  the  Medieo-Botan.  Society  of  London.  See  also  Journ.  of  the  Phila.  Coll.  of  Pharm., 
vol.  i.  p.  295.  The  observations  of  Dr.  Hancock  are  entitled  to  much  credit,  as  he  practised  long 
in  South  America,  in  the  neighborhood  of  the  best  sarsaparilla  regions. 

X  Journ.  de  Pbarmacie,  torn.  xvi.  p.  33. 
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Root,  in  chips,  Guaiac  Wood  turnings,  Fresh  Liquorice  Root,  bruised,  each  a  quav' 
ier  of  an  ounce  ;  Mezereon  ^divk  sixty  grains  ;  Boiling  Distilled  Water  o?jej9iw#  ancZ 
a  half  [Imperial  measure].  Digest  the  solid  ingredients  in  the  Water  for  an  hour; 
then  boil  for  ten  minutes  in  a  covered  vessel ;  cool  and  strain,  pouring  distilled  water, 
if  required,  over  the  contents  of  the  strainer,  or  otherwise  making  the  strained  prod 
uct  measure  a  pint  [Imp.  meas.]."  Br.  The  ounce  employed  in  this  process  is  the 
avoirdupois  ounce. 

This  decoction  is  an  imitation  of  the  celebrated  Lishon  diet  drinh.  The  sarsa- 
parilla  and  mezereon  are  the  active  ingredients  ;  the  guaiacum  wood  imparting  scarcely 
any  of  its  virtues,  and  the  sassafras  and  liqiTorice  serving  little  other  purpose  than  to 
communicate  a  pleasant  flavor.  An  improvement  was  made  in  the  present  U.  S. 
formula  in  directing  the  sassafras,  glycyrrhiza,  and  mezereum  to  be  added,  after  the 
boiling  of  the  ligneous  drugs  has  been  completed.  Compound  Decoction  of  Sarsa- 
parilla  now  contains  a  little  more  sarsaparilla,  sassafras,  guaiacum  wood,  and  glycyr- 
rhiza than  the  U.  S.  formula  of  1870,  but  nearly  double  the  quantity  of  mezereum  : 
as  the  latter  has  been  believed  by  many  to  be  the  only  active  substance  in  this  weak 
preparation,  the  increase  in  quantity  was  judicious. 

If  prepared  with  good  sarsaparilla,  and  with  a  due  regard  to  the  practical  rules 
which  may  now  be  considered  as  established,  the  decoction  may  be  used  with  advan- 
tage as  a  gentle  diaphoretic  and  alterative  in  secondary  syphilis,  either  alone,  or  as 
an  adjuvant  to  a  mercurial  course  ;  also  in  certain  scrofulous  and  other  depraved  con- 
ditions of  the  system,  in  chronic  rheumatism,  and  in  various  obstinate  cutaneous 
aiFections.  The  dose  is  from  four  to  six  fluidounces  (120-180  C.c.)  three  or  four  times 
a  day.  The  patient  during  its  use  should  wear  flannel  next  the  skin,  and  avoid  un- 
necessary exposure  to  changes  of  temperature.* 

DECOCTUM   SCOPARII.  Br.     Decoction  of  Broom. 

(DE-CUC'Tl'M  SCO-PA'BI-i.) 
Tisane  de  Genet  a  Balais,  Fr.;  Besenginster-Absud,  G. 

"  Take  of  Broom-tops,  dried,  one  ounce  [avoirdupois]  ;  Distilled  Water  one  jnnt 
[Imperial  measure].  Boil  for  ten  minutes  in  a  covered  vessel,  then  strain,  and  pour 
as  much  distilled  water  over  the  contents  of  the  strainer  as  will  make  the  strained 
product  measure  a  pint  [Imp.  meas.]."  Br. 

This  decoction  is  a  useful  diuretic  in  dropsy.  From  half  a  pint  to  a  pint  (236- 
472  C.c.)  may  be  taken  during  the  day,  in  doses  of  from  two  to  four  fluidounces 
(GO-120  Ccj-t 

*  The  Decoction  of  Zitlmann  (Decoctum  Zittmanni)  is  a  preparation  of  Sarsaparilla  much  used 
in  Germany,  for  similar  purposes  with  our  compound  decoction  of  sarsaparilla;  and,  as  it  has  at- 
tracted some  attention  in  this  country  as  a  remedy  in  obstinate  ulcerative  affections,  we  give  the 
formula  of  the  German  Pharmacopoeia,  which  is  generally  followed  in  its  preparation.  Decoctum 
Siinsaparillie  Compositum  Fortius,  P.  G.  [^Zittmann's  Stronger  Decoction.']  Stiirkcres  Zittmanti'aches 
Decoct. — "Take  of  sarsaparilla  root,  cut,  one  hundred  jiarta  ;  pour  upon  it  common  water,  tico 
thousand  six  hundred  parts  ;  digest  for  twenty-four  hours;  then  add  of  sugar  powdered,  alum 
powdered,  each,  six  parts,  and  heat  them  in  a  covered  vessel,  in  a  steam  bath,  for  three  hours, 
stirring  frequently.  Towards  the  end  of  the  boiling,  add  of  anise  bruised,  fennel  seed  bruised, 
each,  Jour  jiarts  ;  senna  cut,  twenty-four  j>o.rts  ;  liquorice  root  cut,  twelve  parts.  Strain  by  ex- 
pression, and  set  aside  for  a  short  time.  The  clear  decanted  liquid  should  be  two  thousand  Jive 
hundred  parts.  When  not  otherwise  directed,  a  colature  of  two  thousand  five  hundred  grammes  is 
divided  into  eight  portions. 

"  N.B. — When  Decoctum  Zitmanni  is  prescribed,  it  is  prepared  in  a  similar  manner,  except  that 
to  the  sugar  and  alum  are  added  of  mild  chloride  of  mercury, /our  ^ar<«  y  cinnabar  (red  sulphide 
of  mercury),  one  part,  enclosed  in  a  linen  bag."  P.  G. 

Decoctum  Saraaparillie  Compositum  Mitins,  P.  G.  [Zittmann's  Milder  Decoction.']  Milderes  Zitt- 
mann'sches  Decoct. — "  Take  the  resiijue  of  the  stronger  decoction  and  sarsaparilla  root,  Q\ii,  fifti/ 
parts  ;  pour  upon  them  common  water,  tioo  thousand  six  hundred  parts,  and  expose  to  the  heat 
of  a  steam  bath  for  three  hours  in  a  covered  vessel,  stirring  frequently.  Towards  the  end  of  the 
operation  add  of  lemon  peel,  cassia  bark,  small  cardamoms,  liquorice  root,  each,  cut  and  bruised, 
three  parts.  Strain  by  expression,  and  set  aside  for  a  short  time.  The  clear  decanted  liquid  should 
be  two  thousand  Jive  hundred  parts.  When  not  otherwise  directed,  a  coJature  of  two  thousand 
five  hundred  grammes  is  divided  into  eight  portions."  P.  G,  Mercury  was  detected  by  AViggers 
in  this  decoction  in  very  small  proportion.  It  should  not  be  prepared  in  metallic  vessels,  lest  the 
mercurial  in  solution  should  be  decomposed.     The  decoction  may  be  drunk  freely. 

f  Decoctum  Sener/ie.  U.S.  1870.  Decoction  of  Seneka.  "  Take  of  Seneka,  bruised,  a //-o^oKnce/ 
Wntcr  a  sufficient  quantity.  Boil  the  Seneka  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add 
Sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S.  1870. 


PART  I.  Decodum  Taraxaci. — DigitaUnum.  523 

DECOCTUM   TARAXACI.  Br.     Decoction  of  Taraxacum. 

(DE-CUC'TUM  TA-RAX'A-Ci— ta-rak'sa-8l.) 
Tisane  de  Pissenlit,  Fr.;  Lowenzahnwurzel-Absud,  G. 

"  Take  of  Dried  Dandeliou  Root,  sliced  and  bruised,  one  ounce  [avoirdupois]  ; 
Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered 
vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  strainer 
as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

Dose,  two  fluidounces  (tJO  C.c.)  two  or  three  times  a  day.     (See  Taraxacum.^ 

DECOCTU.M   ULMI.  Br.     Decoction  of  Elm  Bark. 

(de-coc'tlm:  ll'mi.) 

D6cocte  d'Orme,  Fr.;  Ulmenrinden-Deeoct,  G. 

"  Take  of  Elm  Bark,  cut  in  small  pieces,  tico  and  a  half  ounces  [avoirdupois]  ; 
Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered 
vessel,  tten  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the  strainer 
as  will  make  the  strained  product  measure  a  pint."   Br. 

Dose,  from  two  to  four  fluidounces  (60-120  C.c),     (See  (7/hhs.)* 

DIGITALIXUM.  Br.     Digitalin. 
(di^-i-ta-li'xCm.) 

Digitaline.  Fr.:  Digitalin,  G. 

"  Take  of  Digitalis  Leaf,  in  coarse  powder, /or^y  ounces  [avoirdupois]  ;  Rectified 
Spirit,  Distilled  Water,  Acetic  Acid,  Purified  Animal  Charcoal,  Solution  of  Am- 
monia, Tannic  Acid,  Oxide  of  Lead  in  fine  powder.  Pure  Ether,  of  each,  a  sufficiency/. 
Digest  the  Digitalis  with  a  gallon  [Imperial  measure]  of  the  Spirit  for  twenty-four 
hours  at  a  temperature  of  120° ;  then  put  them  into  a  percolator,  and,  when  the 
tincture  has  ceased  to  drop,  pour  a  gallon  [Imp,  meas.]  of  Spirit  on  the  contents  of 
the  percolator,  and  allow  it  slowly  to  percolate  tlirough.  Distil  off  the  greater  part 
of  the  Spirit  from  the  tincture,  and  evaporate  the  remainder  over  a  water-bath  until 
the  whole  of  the  alcohol  has  been  dissipated.  Mix  the  residual  extract  with  five 
[fluid]ounces  of  Distilled  Water  to  which  half  an  ounce  [avoird.]  of  Acetic  Acid  has 
been  previously  added,  and  digest  the  solution  thus  formed  with  a  quarter  of  an  ounce 
of  Purified  Animal  Charcoal ;  then  filter,  and  dilute  the  filtrate  with  Distilled  Water 
until  it  measures  a  pint  [Imp.  meas.].  Add  Solution  of  Ammonia  nearly  to  neutral- 
ization, and  afterwards  add  one  hundred  and  sixty  grains  of  Tannic  Acid  dissolved 
in  three  [fluid]ounces  of  Distilled  Water.  Wash  the  precipitate  that  will  be  formed 
with  a  little  Distilled  Water;  mix  it  with  a  small  quantity  of  the  Spirit  and  a  quar- 
ter of  an  ounce  of  the  Oxide  of  Lead,  and  rub  them  together  in  a  mortar.  Place  the 
mixture  in  a  flask,  and  iidd  to  it  four  [fluidjounces  of  the  Spirit ;  raise  the  tempera- 
ture to  160°,  and  keep  it  at  this  heat  for  about  an  hour.  Then  add  a  quarter  of  an 
ounce  of  Purified  Animal  Charcoal ;  put  it  on  a  filter,  and  from  the  filtrate  carefully 
drive  off  the  Spirit  by  the  heat  of  a  water-bath.  Lastl}',  wash  the  residue  repeat- 
edly with  Pure  Ether."  Br.  There  is  now  no  doubt  that  the  product  obtained  by 
this  process  is  a  complex  one,  containing  considerable  digitoxin^  which  is  at  present 
regarded  as  the  most  important  and  active  principle.  For  this  reason  the  process 
for  digitalin  was  abandoned  in  the  last  revision  of  the  U,  S.  Pharm. 

Under  the  name  oi  dignaiin,  there  have  long  been  in  commerce  two  distinct  sub- 
stances obtained  from  digitalis,  both  of  them  of  the  nature  of  extracts  rather  than  of 
organic  principles.    The  French  digitalin  was  that  originally  prepared  by  Homolle. 

This  is  one  of  the  decoctions  in  which  experience  has  shown  that  long  boiling  impairs  the  activity 
of  the  medicine.  It  is  customary  to  add  to  the  seneka  in  decoction  an  equal  weight  of  liquorice 
root,  which  serves  to  cover  its  taste,  and  in  some  measure  to  obtund  its  acrimony.  The  virtues 
and  practical  application  of  seneka  will  be  treated  of  under  Senega.  The  dose  of  the  decoction 
is  about  tico  jinidouHceg  (60  C.c.)  three  or  four  times  a  day,  or  a  tablespoonful  every  two  or  three 
hours. 

*  Decocliim  Vrse  Urni.  U.S.  1870.  Decoction  of  Ura  Ursi.  "  Take  of  Uva  Ursi  a  troyounce  f 
Water  o  snjfficieut  qtuoititi/.  Boil  the  Uva  Ursi  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and 
add  sufiScient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  H.  1870, 

The  preparation  contains  the  tannin,  extractive,  and  gallic  ncid  of  the  leaves.  See  Uca  Ur$L 
The  dose  is  from  one  to  two  fluidounces  (30-60  C.c)  three  or  four  times  a  day. 
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It  is  a  whitish  powder,  of  a  neutral  reaction,  soluble  in  2000  parts  of  cold  and  in 
1000  parts  of  hot  water.  It  is  this  digitalin  which  is  now  recognized  by  the  British 
Pharmacopoeia.  The  process  officinal  in  U.  S.  P.  1870  does  not  differ  greatly  from 
that  of  the  British  above  given.  The  so-called  German  digitalin  is  at  once  distin- 
guished from  the  French  or  officinal  by  being,  in  great  part  or  entirely,  freely  solu- 
ble in  water.  According  to  the  method  of  Walz  (Husemann,  Die  Iflanzenstoffe, 
p.  900),  it  is  prepared  by  extracting  under  pressure  one  part  of  digitalis  with  eight 
parts  of  alcohol,  evaporating,  digesting  the  residue  with  successive  portions  of  water 
so  long  as  they  acquire  a  bitter  taste,  uniting  the  liquids,  and  treating  them  with 
litharge  and  acetate  of  lead  until  a  portion  filtered  for  testing  is  no  longer  precipi- 
tated by  acetate  of  lead.  Sulphuric  acid  is  added  to  the  filtrate  to  precipitate  the 
lead,  and,  after  filtration,  neutralized  with  ammonia,  and  the  liquid  precipitated  by 
tannic  acid.  The  precipitate,  having  been  well  washed  and  pressed,  is  rubbed  up 
with  freshly  precipitated  oxide  of  lead,  the  mass  boiled  with  alcohol,  and,  after  the 
lead  has  been  separated  by  precipitation  with  sulphuric  acid,  and  most  of  the  alcohol 
distilled  off,  the  residue  is  allowed  to  slowly  evaporate,  the  crude  digitalin  being  left 
behind. 

Homolle  and  Quevenne  believed  digitalin  to  be  composed  of  three  substances, 
which  they  named  digitalin,  digifaline,  and  digitalose.  The  German  digitalin  Walz 
found  to  be  composed  of  digitalin,  digitaletin,  digitaloin,  digifalacrin,  and  digitalis 
fid.  As  there  is  no  proof  that  these  various  principles  are  really  distinct  organic 
principles,  the  reader  is  referred  to  Husemann's/^a/iseH^^o^e  for  an  account  of  their 
methods  of  preparation  and  of  their  qualities. 

In  1871,  M.  Nativelle,  in  conformity  with  the  report  of  a  commission  of  theFrench 
Academy,  received  the  prize  of  Orfila  for  the  discovery  of  the  active  principle  of 
digitalis,  which  he  had  obtained  in  fine  cry.stals.  The  method  of  preparation,  as 
finally  improved  and  modified  by  himself,  and  published  in  the  Journ.  de  Pharm., 
XX.  1874,  p.  81,  and  a  process  which  has  the  advantage  of  being  far  shorter  and 
more  readily  carried  out,  devised  by  M.  Tanret  (^Ibid.,  Oct.  1875),  will  be  found  on 
p.  1143,  14th  ed.,  U.  S.  Dispensatory. 

Crystallized  digitalin  occurs  in  granular  radiating  masses  of  acicular  crystals,  or 
in  brilliant  acicular  crystals.  The  characteristic  reactions  of  it  are  stated  by  Tanret 
to  be,  the  yellowish  green  color  which  it  strikes  with  hydrochloric  acid ;  the  "brown 
or  rose  color,  according  to  the  amount  of  digitalin,  developed  by  concentrated  sul- 
phuric acid ;  and  the  violet  color,  which  is  produced  in  its  solution  in  dilute  sul- 
phuric acid  when  a  drop  of  bromine-water  or,  better  still,  some  of  the  vapor  of 
bromine  is  added.  According  to  Nativelle,  it  is  insoluble  in  water,  very  soluble  in 
chloroform,  soluble  in  12  parts  of  cold  and  in  6  parts  of  boiling  alcohol  of  90  per 
cent.  When  heated  to  100°  C.  (212°  F.),  it  softens  and  becomes  elastic;  heated 
on  platinum  foil,  it  fuses  without  coloring,  and  evaporates  in  white  vapor.  Solution 
of  chloral  dissolves  it  readily.  Hydrochloric  acid  dissolves  it  with  emerald-green 
color ;  sulphuric  acid  with  green  color,  changing  to  clear  red  on  treatment  with 
bromine,  but  turning  green  again  on  addition  of  water.  According  to  Fliickiger,  it 
is  also  dissolved  by  warm  concentrated  phosphoric  acid  with  intensely  green  color. 
The  formula  of  Nativelle's  digitalin  is  CjjH^O,^.  Nativelle's  digitalin  appears  to  be 
a  glucoside,  as  diluted  sulphuric  acid  decomposes  it  with  the  formation  of  digitaliretin 
and  glucose.  According  to  Ch.  Blaquart  {L' Union  PharmaceiUigue,  Nov.  1872), 
ten  per  cent,  of  it  can  readily  be  obtained  from  the  crude  drug.  Besides  digitalin, 
M.  Nativelle  obtained  a  crystallizable  but  inert  substance,  to  which  he  gave  the  name 
of  digit  in. 

The  relation  of  Nativelle's  crystallized  digitalin  to  digitalis  and  the  amorphous 
digitalin  has  given  rise  to  considerable  controversy.  The  French  commission  affirmed 
that  it  acted  similarly  to  digitalin,  but  was  much  stronger.  M.  Gubler,  M.  Vulpian, 
and  M.  Blaquart  have  separately  arrived  at  a  different  result  from  this;  they  found 
the  crystallized  digitalin  no  stronger — sometimes  even  weaker — than  the  amorphous 
French  preparation.  However  this  may  be,  it  is  plain  that  Nativelle's  digitalin 
cannot  be  the  sole  or  even  the  chief  principle  of  digitalis,  since  he  found  it  in  the 
residue  left  as  exhausted  and  inert  in  the  preparation  of  the  officinal  or  French 
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digitalin.  Further,  there  is  abundant  proof  that  the  French  digitalin  is  a  powerful 
preparation,  and,  if  it  contain  no  crystallized  digitalin,  the  latter  is  not  tlie  sole  or 
even  the  chief  active  principle  of  digitalis.  Dr.  Roucher  (Les  Jfondes,  Juillet,  1 872) 
affirms  that  Nativelle's  digitalin  is  a  complex  body,  and  0.  Schmiedeberg  {^Archiv 
fiir  Exper.  Patholoc/ie  und  Pharmak.,  Bd.  iii.  p.  19  ;  P.  J.  Tr.,  1875,  p.  741)  eon- 
firms  this.  The  latter  author  has  examined  the  constitution  of  digitalis  very  care- 
fully, and  found  that  there  are  four  principles  in  it :  digitonin,  a  substance  allied 
to  saponin,  which  constitutes  the  bulk  of  the  German  or  soluble  digitalin  ;  digitaJin, 
which  constitutes  the  greater  part  of  the  French  or  soluble  digitalin ;  digitalein  ; 
and  digitoxin,  the  most  active  of  all  the  substances.  These  principles  readily  break 
up  into  a  number  of  derivatives ;  hence  the  various  principles  which  have  been 
obtained  from  digitalis  by  investigators. 

According  to  Schmiedebei^  {loc.  cit.'),  the  digitalin  of  Nativelle  is  a  mixture  of 
digitalin  with  digitoxin,  a  second  base.  The  pure  digitalin,  according  to  Schmie- 
deberg, forms  soft,  colorless,  uncrystallizable  granules.  These  are  easily  soluble  in 
alcohol,  slightly  so  in  ether  or  chloroform,  and  almost  insoluble  in  water.  It  is  a 
glucoside,  yielding  glucose  and  digitallretin. 

For  the  extraction  of  digitoxin  Schmiedeberg  precipitates  the  extract  obtained 
with  the  50  per  cent  alcohol  by  the  aid  of  lead  acetate,  evaporates  the  filtrate,  and, 
washing  the  separated  residue  with  weak  soda  solution,  dries  it  and  extracts  with 
chloroform. 

Some  yellowish  matter  is  removed  with  bcnzin,  and  the  crude  digitoxin  purified 
by  crystallization  from  warm  alcohol  of  80  per  cent.,  adding  a  little  charcoal.  The 
yellowish  crystals  so  obtained  must  be  washed  with  carbonate  of  soda,  ether,  or 
benzin,  and  then  recrystallized  from  warm  absolute  alcohol  containing  a  little  chlo- 
roform. The  formula  of  digitoxin,  according  to  Schmiedeberg,  is  Cj,HjjO«  It  is 
not  a  glucoside,  but  in  alcoholic  solution  it  is  decomposed  by  dilute  acids,  and  then 
affords  toxiresin,  an  uncrystallizable  substance,  which  may  easily  be  separated  on 
account  of  its  ready  solubility  in  ether ;  it  appears  to  be  produced  also  if  digitoxin 
is  maintained  for  some  time  in  the  state  of  fusion  at  about  240''  C.  (464°  F.).  "  Toxi- 
resin  proved  to  be  a  very  powerful  poison,  acting  energetically  upon  the  heart  and 
muscles  of  frogs.  The  very  specific  action  of  foxglove  is  due  not  exclusively,  how- 
ever, to  digitoxin." 

Kossmann  {P.  J.  Tr.  [3]  5,  p.  545)  prepared  from  digitalis  leaves  a  soluhle  digi- 
talin, which  he  says  is  converted  by  dilute  acids  into  insoluble  digitalin  and  sugar. 
The  insoluble  digitalin  then  splits  into  digitallretin  and  sugar. 

The  above  resumd  of  our  present  knowledge  clearly  shows  that  the  chemistry  of 
digitalis  cannot  be  considered  as  settled ;  but  it  also  clearly  shows  that  the  officinal 
digitalin  docs  not  represent  digitalis.  When  it  is  further  borne  in  mind  that  the 
digitalin  of  the  drug-stores  is  always  bought  from  large  manufacturers,  and  that 
sometimes  it  is  the  French,  sometimes  the  German  preparation,  and  sometimes  prob- 
ably something  else,  it  is  plain  that  the  practitioner  cannot  rely  upon  it,  and  that 
the  revisers  of  the  Pharmacopoeia  acted  wisely  in  omitting  it.  The  dose  of  pow- 
dered digitalis  is  so  small  that  it  is  readily  contained  in  a  small  pill,  and  there  is 
therefore  no  good  reason  for  the  use  of  the  preparation  under  consideration. 

The  dose  of  digitalinum  should  not,  to  begin  with,  exceed  the  fiftieth  of  a  srain 
COOOlSGm).  '^ 

DIGITALIS.   U.S.     Digitalis.     ^Foxglove.'] 

(DI5-I-TA'LiS.) 

"  The  leaves  of  Digitalis  purpurea,  Linne  {Xat.  Ord.  Scrophulariaceae),  collected 
from  plants  of  the  second  year's  growth."  U.  S.  "  The  dried  leaf  of  Digitalis  pur- 
purea. Purple  Foxglove.  Collected  from  the  wild  indigenous  plant,  when  about 
two-thirds  of  the  flowers  are  expanded."  Br. 

Digitalis  Folia,  Br.;  Digitalis  Leaf:  Folia  Digitalis,  P.  G.;  DigiUlis  Leaves,  Foxglove  Leaves, 
FeuiUes  de  Digitale  poarpree  (de  grande  Digitale),  DigiUle  pourpree,  Doigtier,  /"r./  Purpurrolher 
Fingerhut,  Fingerhutkraut,  G.;  Digitale  purpurea.  It.;   Dedalera,  Sp. 

Gen..Ch.  (.Vf/yx  five-parted.  Ccro//a  bell-shaped,  five-cleft,  ventricose.  Capsule 
ovate,  two-celled.    Willd. 
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Digitalis  purpurea.  Willd.  Sp.  Plant,  iii.  383;  Woodv.  Med.  Bot.  p.  218,  t.  78. 
The  foxglove  is  a  beautiful  plant,  with  a  biennial  or  perennial  fibrous  root,  which, 
in  the  first  year,  sends  forth  large  tufted  leaves,  and  in  the  following  summer,  a  single 
erect,  downy,  and  leafy  stem,  rising  from  two  to  five  feet,  and  terminating  in  an  ele- 
gant spike  of  purple  flowers.  The  lower  leaves  are  ovate,  pointed,  about  eight  inches 
in  length  and  three  in  breadth,  and  stand  upon  short,  winged  footstalks;  the  upper 
are  alternate,  sparse,  and  lanceolate ;  both  are  obtusely  serrate,  and  have  wrinkled 
velvety  surfaces,  of  which  the  upper  is  of  a  fine  deep  green,  the  under  paler  and 
more  downy.  The  flowers  are  numerous,  and  attached  to  the  upper  part  of  the  stem 
by  short  peduncles,  in  such  a  manner  as  generally  to  hang  down  upon  one  side.  At 
the  base  of  each  peduncle  is  a  floral  leaf,  which  is  sessile,  ovate,  and  pointed.  The 
calyx  is  divided  into  five  segments,  of  which  the  uppermost  is  narrower  than  the 
others.  The  corolla  is  monopetalous,  bell-form,  swelling  on  the  lower  side,  irregularly 
divided  at  the  margin  into  short  obtuse  lobes,  and  in  shape  and  size  not  unlike  the 
end  of  the  finger  of  a  glove,  a  circumstance  which  has  suggested  most  of  the  names 
by  which  the  plant  is  designated  in  diS'erent  languages.  Its  mouth  is  guarded  by  long 
soft  hairs.  Externally,  it  is  in  general  of  a  bright  purple ;  internally,  is  sprinkled 
with  black  spots  upon  a  white  ground.  There  is  a  variety  with  white  flowers.  The 
filaments  are  white,  curved,  and  surmounted  by  large  yellow  anthers.  The  style  is 
simple,  and  supports  a  bifid  stigma.  The  seeds  are  numerous,  very  small,  grayish 
brown,  and  contained  in  a  pyramidal  two-celled  capsule. 

The  foxglove  grows  wild  in  the  temperate  parts  of  Europe,  where  it  flowers  in  the 
middle  of  summer.  In  this  country  it  is  cultivated  both  for  ornament  and  for  medical 
use.  The  leaves  are  the  part  generally  employed.  Much  care  is  requisite  in  selecting, 
preparing,  and  preserving  them,  in  order  to  insure  their  activity.  They  should  be 
gathered  in  the  second  year,  immediately  before  or  during  the  period  of  efflorescence, 
and  those  only  chosen  which  are  full-grown  and  perfectly  fresh  {Geiger)  ;  but  thq 
observations  of  F.  Schneider  would  lead  to  the  conclusion  that  they  are  much  stronger 
when  not  gathered  before  the  latter  part  of  summer,  or  the  beginning  of  autumn. 
{A.  J.  P.,  1870,  p.  221.)  It  is  said  that  those  plants  are  preferable  which  grow  sponta-. 
neously  in  elevated  places,  exposed  to  the  sun.  (Duncan.)  As  the  leafstalk  and  mid- 
rib are  comparatively  inactive,  they  may  be  rejected.  Withering  recommends  that  the 
leaves  should  be  dried  either  in  the  sunshine,  or  by  a  gentle  heat  before  the  fire ;  and 
care  should  be  taken  to  keep  them  separate  while  drying.  Pereira  states  that  a  more 
common,  and,  in  his  opinion,  a  preferable  mode,  is  to  dry  them  in  a  basket,  in  a  dark 
place  in  a  drying  stove.  It  is  probably  owing,  in  part,  to  the  want  of  proper  attention 
in  preparing  digitalis  for  the  market,  that  it  is  so  often  inefficient.  Much  of  the  med- 
icine kept  in  our  shops  is  obtained  from  the  Shakers,*  and  is  in  oblong  compact 
masses,  into  which  the  leaves  have  been  compressed.  In  some  of  these  cakes  the 
digitalis  is  of  good  quality;  but  we  have  seen  others  in  which  it  was  quite  the  reverse, 
and  some  which  were  mouldy  in  the  interior;  and,  upon  the  whole,  we  cannot  but 
consider  this  mode  of  preparing  the  drug  as  objectionable.  The  dried  leaves  should 
be  kept  in  tin  canisters,  well  closed  so  as  to  exclude  light  and  moisture;  or  they  may 
be  pulverized,  and  the  powder  preserved  in  well-stopped  and  opaque  bottles.  As  fox- 
glove deteriorates  by  time,  it  should  be  frequently  renewed,  as  often,  if  possible,  as 
once  a  year.  Its  quality  must  be  judged  of  by  the  degree  in  which  it  possesses  the 
characteristic  properties  of  color,  smell,  and  especially  taste.  It  is  said  to  be  some- 
times adulterated ;  but  if  it  be  bought  in  leaf,  there  can  be  little  difficulty,  to  one 
acquainted  with  the  characters  of  the  genuine  leaves,  in  detecting  the  sophistication. 

The  seeds  contain  more  of  the  active  principle  than  the  leaves,  are  less  apt  to  suffer 
in  drying,  and  keep  better,  but  are  little  used.  So  far  as  the  relative  strength  of 
these  two  parts  can  be  determined  from  that  of  their  alcoholic  extracts,  it  would  ap- 
pear, from  the  experiments  of  Prof  Hirtz,  that  the  seeds  are  ten  times  stronger  than 
the  leaves.  (See  A.  J.  P.,  xxxiii.  414.) 

*  A  portion  of  the  Shakers'  digitalis,  purchased  in  the  market,  with  parcels  from  England  and 
Germany,  being  chemically  examined  by  Dr.  S.  P.  Duffield.  of  Detroit,  with  the  view  of  determining 
the  relativepowersof  the  several  varieties  as  measured  by  their  yield  of  digitalin,  was  found  superior 
to  the  others,  the  English  giving  63-60  grains  to  the  pound,  the  German  56-50  grains,  and  the 
American  65-01  grains.  [A.  J.  P.,  1869,  p.  57.) 
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Properties.  Foxglove  is  without  smell  in  the  recent  state,  but  acquires  a  faint 
narcotic  odor  when  dried.  The  color  of  the  dried  leaf  is  a  dull  pale  green,  modified  by 
the  whitish  down  upon  the  under  surface ;  that  of  the  powder  is  a  fine  deep  green. 
'•  From  four  to  twelve  inches  (10  to  30  cm.)  long,  ovate-obloug,  narrowed  into  a 
petiole  ;  crenate,  downy ;  dull  green  and  wrinkled  above  ;  paler  and  reticulate  beneath ; 
midrib  near  the  base  broad  ;  odor  faint,  tea-like  ;  taste  bitter,  nauseous."  U.  S.  Digi- 
talis yields  its  virtues  both  to  water  and  alcohol.  These  virtues  probably  are  due  to 
several  principles,  to  which  the  one  name  of  digitaUn  has  been  applied  by  different 
experimenters,  although  the  products  obtained  by  them  have  varied  greatly. 

Besid&s  its  active  principles,  digitalis  contains  a  volatile  oil,  a  fatty  matter,  a  red 
coloring  substance  analogous  to  extractive,  chlorophyll,  albumen,  starch,  sugar,  gum, 
lignin,  and  salts  of  potassa  and  lime,  among  which,  according  to  Rein  and  Haase,  is 
superoxalate  of  potassium.  M.  Morin,  of  Geneva,  has  discovered  in  the  leaves  two 
acids;  one  fixed,  called  dlgitalic  acid,  the  other  volatile  and  resembling  valerianic 
acid,  which  he  proposes  to  name  antirrhinic  acid.  (P.  J.  Tr.,  vii.  294.)  Dr.  Morries 
obtained  a  narcotic  empyreumatic  oil  by  the  destructive  distillation  of  the  leaves. 

For  further  account  of  chemical  studies  of  digitalis,  see  Dlgitalimim. 

Medical  Properties  and  Uses.  Experiments  upon  the  lower  animals,  confirmed 
by  clinical  observation,  have  shown  that  digitalis  acts  primarily  and  with  most  force 
upon  the  circulation,  producing  a  great  rise  in  the  arterial  pressure,  followed,  in  poison- 
ing, by  a  no  less  marked  fall,  which,  however,  docs  not  take  place  at  all  after  moderate 
doses.  The  increased  blood  force  is  partly  due  to  increased  cardiac  action  and  partly 
to  vaso-motor  spasm.  Upon  the  heart,  digitalis  acts  by  stimulating  the  peripheral  ends 
of  the  inhibitory  nerves  and  also  the  cardiac  muscle.  By  the  first  influence  it  pro- 
duces prolongation  of  the  diastole ;  by  the  second,  an  increased  putting  forth  of 
power  in  the  systole.  The  work  done  by  the  heart  under  the  influence  of  the  drug 
is  much  beyond  normal.  After  a  toxic  dose  the  systolic  irritation  overbalances  the 
diastolic  stimulation,  and  the  pulse  becomes  dichrotic,  because  the  diastole  is  inter- 
rupted by  an  abortive  systole.  Finally,  the  apex  of  the  heart  never  dilates,  diastole 
is  continually  interrupted  by  systolic  contractions,  and  the  aortic  system  remains 
empty,  because  the  left  ventricle  never  relaxes  sufl5ciently  to  receive  blood.  The 
final  cessation  of  the  heart's  action  is  not  due  to  paralysis,  but  to  spasm,  the  heart 
ceasing  not  in  diastole  but  in  systole. 

This  resume  of  our  knowledge  of  the  physiological  action  clearly  shadows  forth 
the  proper  use  of  the  drug.  It  is  indicated  when  the  heart  is  weak,  not  absolutely, 
but  relatively  weak,  or,  in  other  words,  when  the  work  required  of  the  heart  is  greater 
than  its  power.  When  digitalis  is  administered  in  ordinary  doses,  it  produces  at 
first  no  distinct  effect ;  but  if  the  dose  be  repeated,  after  a  time  the  pulse  becomes 
less  frequent.  The  pauses  between  the  beats  are  longer  than  before,  and  the  indi- 
vidual beat  is  longer,  fuller,  and  stronger,  indicating  that  the  heart  is  acting  with 
more  force  than  normal.  When  the  reduction  of  the  pulse-rate  has  commenced,  it 
is  apt  to  continue  for  some  days,  and  even  to  increase  for  a  time,  although  the  use  of 
the  remedy  be  intermitted,  slowness  and  permanency  of  action  being  characteristic  of 
digitalis.  In  some  cases,  gastric  disturbance,  and  even  nausea,  vomiting,  and  diarrhoea, 
are  produced  by  therapeutic  doses  of  the  drug.  If  sufficient  of  the  remedy  has  been 
taken  into  the  system,  the  pulse  may  fall  to  35  or  40  a  minute,  still  preserving  the 
peculiarity  of  a  distinctly  dichrotic  beat.  Now,  a  very  peculiar  phenomenon  may 
often  be  witnessed.  Whilst  the  patient  is  quiet  in  the  horizontal  position  the  pulse 
is  very  slow  and  .strong,  but  when  he  rises  to  his  feet  it  becomes  at  once  rapid,  ir- 
regular, small,  and  feeble,  and  even  hobbling. 

During  the  milder  operation  of  digitalis  there  may  be  some  sense  of  cerebral 
disturbance,  brow-tightness,  and  even  a  confusion  of  thought  and  giddiness.  After 
toxic  doses  the  symptoms  are  severe  ;  a  feeble,  scarcely  perceptible  pulse,  nausea  and 
vomiting,  stupor  or  delirium,  cold  sweats,  extreme  prostration  of  strength,  hiccough, 
convulsions,  and  syncope  have  in  several  cases  preceded  the  fatal  issue. 

The  dilated  heart  is  of  course  a  weak  heart,  and  simple  cardiac  dilatation  is  one  of 
the  strongest  indications  for  the  use  of  digitalis,  whilst  cardiac  hypertrophy  is  a 
contraindication.      It  must  not  be  forgotten,  however,  that  in  valvular  disease  of  the 
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heart,  the  heart,  although  stronger  than  normal,  may  be  relatively  weak,  because  the 
leakage  at  the  diseased  valve  requires  more  power  to  overcome  its  effect  than  even 
the  increased  strength  of  the  cardiac  muscle  is  able  for.  Hypertrophy  exists,  but 
is  not  sufficient  to  be  compensatory.  In  all  forms  of  valvular  lesion,  when  the 
hypertrophy  is  not  compensatory,  digitalis  is  very  useful.  It  is  also  to  be  employed 
(hypodermically)  in  sudden  cardiac  exhaustion  from  any  cause. 

Dropsy  is  very  frequently  the  result  of  a  general  venous  repletion,  which  also  in- 
terferes with  the  function  of  the  kidneys.  Under  these  circumstances  digitalis  is 
a  favorite  remedy,  and  also  acts  as  a  decided  diuretic.  In  these  cases  the  result  is 
in  greater  or  less  part  due  to  the  improvement  of  the  circulation ;  but  the  drug  has 
some  tendency,  even  in  health,  to  provoke  diuresis.  It  is  especially  when  it  fails  to 
do  this  that  the  so-called  cumulative  action  is  apt  to  be  witnessed.  After  giving  the 
drug  for  a  long  time  without  apparent  effect,  suddenly  symptoms  so  severe  as  to  be 
toxic  are  manifested.  In  aneurism,  or  when  from  any  reason  the  coats  of  the  vessels 
are  thin  or  fragile,  digitalis  is  contraindicated.  We  have  seen  a  dilated  aorta  ruptured 
by  the  powerful  blood-current  produced  by  the  drug. 

Externally  applied,  digitalis  sometimes  acts  speedily  and  powerfully  as  a  diuretic, 
and  has  proved  useful  in  dropsy.  For  this  purpose  the  fresh  leaves  bruised,  or  the 
dried  leaves  made  into  a  poultice,  or  flannels  wet  with  the  tincture,  may  be  applied 
to  the  abdomen  and  on  the  inside  of  the  thighs.  Ch.  Hoft'man  has  shown  by  ex- 
periments on  himself  that  the  active  matter  of  digitalis  is  capable  of  being  absorbed 
through  the  skin,  and  that  its  effects  on  the  system  may  be  obtained  by  means  of 
baths.*  A  case  is  recorded  in  which  a  cataplasm  of  the  leaves  applied  to  the  ab- 
domen for  the  relief  of  obstinate  and  dangerous  suppression  of  urine,  and  repeated 
in  six  hours,  brought  on  excessive  diuresis,  with  a  discharge  amounting  to  probably 
8  gallons  in  less  than  21  hours,  producing  fatal  exhaustion.  {Med.  Times  and  Gaz., 
Jan.  1868,  p.  86.) 

Digitalis  is  administered  in  substance.  The  dose  of  the  powder  is  one  grain 
(0"0G5  Gm.),  repeated  twice  or  three  times  a  day,  and  gradually  increased  till  some 
effect  is  produced  upon  the  head,  stomach,  pulse,  or  kidneys,  when  it  should  be 
omitted  or  reduced.  The  infusion  and  tincture  are  officinal  preparations  often  re- 
sorted to.  (See  Iiifasiim  Digitalis  and  Tinctara  Digitalis.^  The  extract  has  also 
been  employed ;  and  Orfila  found  it,  whether  prepared  with  water  or  with  alcohol, 
more  powerful  than  the  powder.  Enormous  doses  of  this  medicine  have  been  given 
with  asserted  impunity ;  and,  when  they  occasion  full  vomiting,  it  is  possible  that 
they  may  sometimes  prove  harmless ;  but,  when  the  alarming  effects  sometimes  ex- 
perienced from  comparatively  moderate  doses  are  considered,  the  practice  must  be 
condemned  as  exceedingly  hazardous. 

Digitalin  has  been  used  internally,  but  does  not  completely  represent  digitalis, 
and  is  of  uncertain  strength.  The  dose  to  begin  with  should  not  exceed  the  fiftieth 
or  sixtieth  of  a  grain  (0001  Gm.),  and  should  not  be  carried  beyond  the  twelfth 
(0005  Gm.).  It  is  much  administered  in  the  form  of  granules,  made  by  saturat- 
ing small  globules  of  sugar  with  an  alcoholic  solution  of  digitalin.  The  granules  of 
Homolle,  which  are  commonly  used  in  Europe,  each  contain  a  milligramme,  or  about 
the  seventieth  of  a  grain  ;  equivalent,  on  the  average,  to  perhaps  a  grain  and  a  half  of 
digitalis  of  medium  strength.  One  of  these  globules  may  be  given  as  a  commencing 
dose.  Forty  of  them  taken  with  a  view  to  suicide,  though  followed  by  copious 
vomiting,  so  that  most  of  the  poison  was  probably  discharged,  produced  the  most 
alarming  prostration,  with  a  pulse,  weak,  46  to  48  in  a  minute,  intermittent,  and 
sometimes  scarcely  perceptible.-  The  patient,  however,  ultimately  recovered.  {^Ann. 
de  TMrap.,  1858,  p.  103.) 

Off.  Prep.  Digitalinum,  Br.;  Abstractura  Digitalis,  Extractum  Digitalis,  U.  S.; 
Extractum  Digitalis  Fluidum  ;  Infusum  Digitalis  ;  Tinctura  Digitalis,  V.  S. 

*  M.  Hoffman,  during  a  period  of  44  days,  took  16  baths  prepared  with  300  litres  of  water  and 
250  grammes  of  digitalis  leaves.  After  the  third  bath  he  began  to  feel  the  effects  of  the  medicine; 
namely  a  peculiar  uneasiness,  and  a  reduction  of  the  pulse  4  or  5  pulsations  per  minute  :  and  this 
condition  persisted  several  hours.  At  the  eighth  hath  the  uneasiness  was  increased,  and  the  pulse 
decreased  from  68  to  51.  After  the  sixteenth  bath,  the  pulse  fell  to  48.  {Journ.  de  Pharm,  et  de 
Chim.,  Juillet,  1867,  p.  37.) 
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DULCAMARA.   V.  S.,  Br.     Didcamara.  IBitiersweet.'] 

(dCl-ca-ma'ra.) 

"The  young  branches  of  Solanum  Dulcamara.  Linne.  {Xaf.  Ord.  Solanaceae.)" 
U.  S.  "  The  dried  young  brandies  of  Solanum  Dulcamara,  Bittersweet,  from  in- 
digenous plants  which  have  shed  their  leaves."  £r. 

Stipites  Duleamarsv,  P.G.;  Tiges  de  Douce-amere  (de  Xevrelle  grimpante),  Douce-amere,  Fr.; 
Bittersiiss,  Bittersiiss-Stengol,  Alprankcn,  G.;  Dulcamara,  It.,  Sp. 

Gen.  Ch.  Corolla  wheel-shaped.  Anthers  somewhat  coalescing,  opening  by  two 
pores  at  the  apex.     Berry  two-celled.   Wllld. 

This  genus  includes  numerous  species,  of  which  several  have  been  used  in  medi- 
cine. Besides  S.  Dulcamara^  which  is  the  only  officinal  species,  a  few  others  merit 
notice.  1.  Solanum  nigrum,  the  common  garden  or  black  nightshade,  is  an  annual 
plant  from  one  to  two  feet  high,  with  an  unarmed  herbaceous  stem,  ovate,  angular- 
dentate  leaves,  and  white  or  pale  violet  flowers,  arranged  in  peduncled  nodding  umbel- 
like racemes,  and  followed  by  clusters  of  spherical  black  berries,  about  the  size  of 
peas.  There  are  numerous  varieties  of  this  species,  one  of  which  is  a  native  of  the 
United  States.  The  leaves  are  the  part  employed.  They  are  said  to  produce  diapho- 
resis, sometimes  diuresis  and  moderate  purging,  and  in  large  doses  nausea  and  giddi- 
ness. As  a  medicine  they  have  been  used  in  cancerous,  scrofulous,  and  scorbutic 
diseases,  and  other  painful  ulcerous  afiiections,  being  given  internally,  and  applied  at 
the  same  time  to  the  parts  affected  in  the  form  of  poultice,  ointment,  or  decoction. 
A  grain  of  the  dried  leaves  may  be  given  every  night,  and  gradually  increased  to  ten 
or  twelve  grains,  or  till  some  sensible  effect  is  experienced.  The  medicine,  however, 
is  scarcely  used  at  present.  By  some  persons  the  poisonous  properties  ascribed  to 
the  common  nightshade  are  doubted.  M.  Dunal,  of  Montpellier,  states,  as  the  result 
of  numerous  experiments,  that  the  berries  are  not  poisonous  to  man  or  the  inferior 
animals  ;  and  the  leaves  are  said  to  be  consumed  in  large  quantities  in  the  Isles  of 
France  and  Bourbon  as  food,  having  been  previously  boiled  in  water.  In  the  latter 
case,  the  active  principle  of  the  plant  must  have  been  extracted  by  decoction. 
2.  The  leaves,  stalks,  and  unripe  berries  of  Solanum  tnherosmn,  or  the  common  potato, 
are  asserted  to  be  narcotic  ;  and  an  extract  prepared  from  the  leaves  has  been  em- 
ployed in  cough  and  .spasmodic  affections,  in  which  it  is  said  to  act  like  opium. 
(^Geiger.)  Dr.  Latham,  of  London,  found  the  extract  to  produce  favorable  effects  in 
protracted  cough,  chronic  rheumatism,  angina  pectoris,  cancer  of  the  uterus,  etc.  On 
the  other  hand.  Dr.  "Worsham,  of  Philadelphia,  found  the  extract,  in  the  quantity  of 
nearly  one  hundred  grains,  to  produce  no  sensible  effect.  (Phila.  Joiirn.  of  the 
Med.  and  Phys.  Sciences,  vi.  22.)  We  can  reconcile  these  opposite  statements  only 
upon  the  supposition  that  the  properties  of  the  plant  vary  with  the  season,  or  with 
the  place  and  circumstances  of  culture.  Dr.  Julius  Otto  found  solanine  in  the  germs 
of  the  potato.  He  was  induced  to  make  the  investigation  by  observing  that  cattle 
were  destroyed  by  feeding  on  the  residue  of  germinating  potatoes,  used  for  the  manu- 
facture of  brandy.  A  case  of  death  in  a  girl  of  fourteen,  from  eating  the  unripe 
fruit  of  the  potato,  is  recorded  in  the  British  Med.  Journ.  for  Sept.  3,  1859.  The 
prominent  symptoms  were  partial  stupor,  speechlessness,  jactitation,  hurried  breath- 
ing, lividness  of  the  skin,  cold  sweats,  very  frequent  and  feeble  pulse,  and  a  constant 
spitting  through  the  closed  teeth  of  viscid  frothy  phlegm.  Death  occurred  on  the 
second  day.  C.  Haaf  has  found  the  .same  alkaloid  in  old  potatoes  which  had  begun 
to  germinate,  in  the  proportion  of  0-16  in  500  parts;  and  in  very  young  potatoes, 
deprived  of  their  coating,  precisely  the  same  quantity.  Fully  ripe  potatoes,  which 
had  not  begun  to  sprout,  gave  a  negative  result.  {Xeues  Repert.fiir  Pharm.,  186-i, 
p.  559.)  3.  The  well-known  tomato,  so  much  used  as  a  vegetable  at  the  table,  and 
so  advantageous  through  its  nutritive,  laxative,  and  antiscorbutic  properties,  is  the 
fruit  of  a  species  of  Solanum,  denominated  S.  Lycapersicum.  The  juice  of  the  fruit 
is  free  from  solanine,  but  contains  several  acids.  Mr.  T.  D.  McElhenie  demon- 
strated the  presence  of  citric,  malic,  and  oxalic  acids.  (See  A.  J.  P.,  1872,  p. 
198.)  The  seeds  probably  contain  the  alkaloid,  as  their  alcoholic  extract  has  a 
bitter,  pungent  taste.  (See  A.  J.  P.,  xxxiv.  519.)  Solanine  has  been  obtained  from 
the  leaves  and  herbaceous  part  of  the  plant  generally,  by  Mr.  Geo.  W.  Kennedy. 
84 
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(P.  J.  Tr.^  1873,  p.  606.)  An  infusion  of  the  leaves  is  stronjrly  recommended 
by  M.  Stanislaus  Martin  as  a  diuretic.  {Am.  J.  of  Med.  Sci.,  1873,  p.  246.)  4. 
Several  instances  of  poisoning  are  on  record  from  the  fruit  of  S. pseudocapsicimiy  or 
Jerusalem  cherry^  which,  from  its  resemblance  to  the  common  cherry,  is  liable  to  be 
eaten  by  children.  5.  In  the  Edin.  Med.  Joiirn.  (1867,  p.  398),  several  cases  are 
recorded  by  Dr.  Manners,  of  Jamaica,  W.  I.,  of  poisoning  by  the  susuinher  herries^ 
of  which  one  proved  fatal,  and  several  others  recovered,  probably  in  consequence  of 
the  early  evacuation  of  the  stomach  by  a  mustard  emetic.  The  symptoms  recorded 
were  anxious  countenance,  dilated  pupil,  cold  skin,  and  difficult  articulation.  The 
fatal  case  was  not  seen  by  Dr.  Manners  till  after  death.  The  susumber  berries  are 
the  fruit  of  a  species  of  Solanum,  denominated  by  Lunnan,  in  his  "  Hortus  Jamai- 
censis,"  S.  bacciferum,  of  which  there  are  two  varieties,  one  relatively  innocent,  as 
its  fruit  is  habitually  used  by  the  natives,  the  other  poisonous,  as  would  be  inferred 
from  the  cases  here  noticed.  6.  The  Solanum  pnniculatum,  called  jeruheba  in 
Brazil,  is  said  to  be  largely  used  in  South  America,  in  affections  of  the  liver  and 
spleen,  catarrh  of  the  bladder,  anaemia,  and  amenorrhoea.  The  leaves,  fruit,  and 
root  are  used,  externally  in  the  form  of  a  plaster,  internally  in  the  form  of  syrup, 
wine,  and  extract.  (^London  Lancet,  1866,  p.  158.) 

Solanum  Dulcamara.  Willd.  Sp.  Plant,  i.  1028 ;  Woodv.  Med.  Bot.  p.  237,  t. 
84 ;  Bigelow,  Am.  Med.  Bot.  i.  169.  The  bittersweet  or  woody  nightshade  is  a  climb- 
ing shrub,  with  a  slender,  roundish,  branching,  woody  stem,  which,  in  favorable 
situations,  rises  six  or  eight  feet  in  height.  The  leaves  are  alternate,  petiolate,  ovate, 
pointed,  veined,  soft,  smooth,  and  of  a  dull  green  color.  Many  near  the  top  of  the 
stem  are  furnished  with  lateral  projections  at  their  base,  giving  them  a  hastate  form. 
Some  have  the  projection  only  on  one  side.  Most  of  them  are  quite  entire,  some 
cordate  at  the  base.  The  flowers  are  disposed  in  elegant  clusters,  somewhat  analo- 
gous to  cymes,  and  standing  opposite  to  the  leaves.  The  calyx  is  very  small,  purplish, 
and  divided  into  five  blunt,  per.sistent  segments.  The  corolla  is  wheel-shaped,  with 
five  pointed,  reflected  segments,  which  are  of  a  violet  blue  color,  with  a  darker 
purple  vein  running  longitudinally  through  their  centre,  and  two  shining  greenish 
spots  at  the  base  of  each.  The  filaments  are  very  short,  and  support  large,  erect, 
lemon-yellow  anthers,  which  cohere  in  the  form  of  a  cone  around  the  style.  The 
berries  are  of  an  oval  shape  and  a  bright  scarlet  color,  and  continue  to  hang  in  beau- 
tiful bunches  afler  the  leaves  have  fallen. 

This  plant  is  common  to  Europe  and  North  America.  In  the  United  States  it 
extends  from  New  England  to  Ohio,  and  is  in  bloom  from  June  to  August.  The 
root  and  stalk  have  medicinal  properties,  though  the  latter  only  is  officinal.  A  case, 
however,  of  death  caused  by  the  use  of  the  berries  by  a  child  has  been  recorded.  (See 
P.  J.  Tr.,  1861,  p.  436.)  Bittersweet  should  be  gathered  in  autumn,  after  the  fall 
of  the  leaf;  and  the  extreme  twigs  should  be  selected.  That  grown  in  high  and 
dry  situations  is  said  to  be  the  best. 

The  dried  twigs,  as  brought  to  the  shops,  are  of  various  lengths,  cylindrical,  about 
as  thick  as  a  goose-quill,  externally  Wrinkled,  and  of  a  grayish  ash  color,  consisting 
of  a  thin  bark,  an  interior  ligneous  portion,  and  a  central  pith.  They  are  inodorous, 
though  the  stalk  in  the  recent  state  emits,  when  bruised,  a  peculiar,  rather  nauseous 
smell.  Their  taste,  which  is  at  first  bitter  and  afterwards  sweetish,  has  given  origin 
to  the  name  of  the  plant.  "  About  a  quarter  of  an  inch  (6  mm.)  or  less,  thick,  cy- 
lindrical, somewhat  angular,  longitudinally  striate,  more  or  less  warty,  usually  hollow 
in  the  centre,  cut  into  short  sections.  The  thin  bark  is  externally  pale  greenish,  or 
light  greenish  brown,  marked  with  alternate  leaf-scars,  and  internally  green  ;  the 
greenish  or  yellowish  wood  forms  one  or  two  concentric  rings.  Odor  slight;  taste 
bitter,  afterwards  sweet."  U.  S.  Boiling  water  extracts  all  their  virtues.  These 
are  supposed  to  depend,  at  least  in  part,  upon  an  alkaloid  called  solanine  or  solania, 
which  was  originally  discovered  by  M.  Desfosses,  of  Besangon,  in  the  berries  of  Sola- 
nnm  nigrum,  and  has  subsequently  been  found  in  the  stalks,  leaves,  and  berries  of 
S.  Dulcamara  and  S.  tuberosum.'^     Winckler  (1841)  first  observed  that  the  alkaloid 

*  Solanine  is  most  conveniently  obtained  from  the  sprouts  of  the  common  potato.  The  following 
is  Wackenroder's  process  for  extracting  it.    The  sprouts,  collected  in  the  beginning  of  June,  and 
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of  dulcamara  stems  can  be  obtained  only  in  an  amorphous  state,  and  that  it  behaves 
to  platinic  and  mercuric  chlorides  differently  from  the  solanine  of  potatoes.  Moi- 
tessicr  (1856)  confirmed  this  observation,  and  obtained  only  amorphous  salts  of  the 
solanine  of  bittersweet.  Zwenger  and  Kind  on  the  one  hand,  and  O.  Gmelin  on  the 
other  (1859  and  1858),  found  that  solanine,  C^jHgjXOjg  (or  C^^^g-NOj^,  according  to 
Hilger,  1879),  is  a  compound  of  sugar  and  a  peculiar  crystallizable  alkaloid,  solani- 
dine,  C^H^NO.  The  latter,  uuder  the  influence  of  strong  hydrochloric  acid,  gives 
up  water,  and  is  converted  into  the  amorphous  and  basic  compound  solanicine. 
Wittstein  (1852)  supposed  another  alkaloid,  dulcamririne,  to  be  present,  but  Geiss- 
ler  (1875)  showed  that  this  substance  was  a  glucoside,  and  not  an  alkaloid,  yielding 
on  decomposition  with  dilute  acids  dulcamaretin  and  sugar.  He  assigned  the  formula 
CjjHj^OjQ  to  dulcamarine,  and  CjgH^gOg  to  dulcamaretin.  (Fliickiger,  Pharmacogra- 
phia,  2d  ed.,  p.  451.)  Solanine  is  in  the  form  of  a  white  opaque  powder,  or  of 
delicate  acicular  crystals,  somewhat  like  those  of  sulphate  of  quinine,  though  finer 
and  shorter.  It  is  inodorous,  of  a  bitter  taste,  fusible  at  a  little  above  100°  C.  (2 1 2°  F.), 
scarcely  soluble  in  water,  soluble  in  alcohol  and  ether,  and  capable  of  neutralizing 
the  acids.  It  is  distinguished  by  the  deep  brown,  or  brownish  yellow  color  which 
iodine  imparts  to  its  solution,  and  by  its  reaction  with  sulphuric  acid,  which  becomes 
first  reddish  yellow,  then  purplish  violet,  then  brown,  and  lastly,  again  colorless, 
with  the  deposition  of  a  brown  powder.*  Given  to  a  cat,  it  was  found  by  M.  Desfosses 
to  operate  at  first  as  an  emetic,  and  afterwards  as  a  narcotic.  Dr.  J.  Otto  observed, 
among  its  most  striking  effects,  a  paralytic  condition  of  the  posterior  limbs  of  animals. 
One  grain  of  the  sulphate  of  solanine  was  sufficient  to  destroy  a  rabbit  in  six  hours. 
Dr.  Frass  did  not  observe  paralysis  of  the  lower  limbs  of  animals  as  one  of  its  effects. 
Given  to  different  animflls,  he  found  it  to  occasion  loss  of  appetite,  vomiting,  sometimes 
diarrhoea,  excitement  of  the  circulation,  dilatation  of  the  pupils,  and,  in  large  doses, 
heaviness,  apathy,  slowness  of  movement,  and  sometimes  convulsions.  Injected  into 
the  jugular  vein,  it  caused  accelerated  circulation,  difficult  and  even  spasmodic  respira- 
tion, convulsions,  tetanic  spasms,  and  death.  Two  grains  of  the  acetate,  injected  into 
the  rectum  of  a  rabbit,  killed  it  in  six  hours.  Ten  grains  given  to  a  dog,  and  confined 
by  a  ligature  round  the  oesophagus,  though  it  occasioned  great  disturbance,  did  not 
prove  fatal.  Twenty  gr.  mmes  (3^)  produced  no  effect  on  a  hog.  (^B.  cC-  F.  Medico- 
Chirvrg.  Rev.,  Am.  cd.,  July,  1854,  p.  189.)  Besides  solanine,  the  stalks  of  S.  Dul- 
camara contain,  according  to  Pfaff,  a  peculiar  principle  to  which  he  gave  the  name 
0^  picroglycion,  indicative  of  the  taste,  at  once  bitter  and  sweet,  which  it  is  said  to 
possess.  This  was  obtained  by  Blitz,  in  the  following  manner.  The  watery  extract 
was  treated  with  alcohol,  the  tincture  evaporated,  the  residue  dissolved  in  water,  the 
solution  precipitated  with  subacetate  of  lead,  the  excess  of  this  salt  decomposed  by 
sulphuretted  hydrogen,  the  liquor  then  evaporated  to  dryness,  and  the  residue  treated 
with  acetic  ether,  which  yielded  the  principle  in  small  isolated  crystals  by  .sp.ontane- 
ous  evaporation.  Pfeff  found  also  in  dulcamara  a  vegeto-animal  substance,  gummy 
extractive,  gluten,  green  wax,  resin,  benzoic  acid,  starch,  lignin,  and  various  salts  of 
lime. 

Medical  Properties  and  Uses.  Dulcamara  possesses  feeble  narcotic  properties, 
with  the  power  of  increasing  the  secretions,  particularly  those  of  the  kidneys  and 

pressed  down  in  a  suitable  vessel  by  means  of  pebbles,  are  macerated  for  twelve  or  eigbtcen  boars 
in  water  enougb  to  cover  them,  previously  acidulated  with  sulphuric  acid,  so  as  to  have  a  strongly 
acid  reaction  during  the  maceration.  They  are  then  expressed  by  the  hand;  and  the  liquor,  with 
the  addition  of  fresh  portions  of  sulphuric  acid,  is  added  twice  successively,  as  at  first,  to  fresh 
portions  of  sprouts,  and  in  like  manner  separated  by  expression.  After  standing  for  some  days 
it  is  filtered  and  treated  with  powdered  hydrate  of  lime  in  slight  excess.  The  precipitate  which 
forms  is  separated  by  straining,  dried  in  a  warm  air,  and  boiled  several  times  with  alcohol.  The 
alcoholic  solution,  having  been  filtered  while  hot.  will,  upon  cooling,  deposit  the  solanine  in  floccu- 
lent  crystals.  An  additional  quantity  of  the  alkaloid  may  be  obtained  by  evaporating  the  mother- 
liquor  to  one-quarter,  and  then  allowing  it  to  cool.  The  whole  residuary  liquor  will  assume  a  gelat- 
inous consistence,  and,  upon  being  dried,  will  leave  the  solanine  in  the  form  of  a  translucent, 
horny,  amorphous  mass.  {Phnrin.  Ceiitmlb.,  1843,  p.  174.) 

*  The  following  reaction  is  proposed  as  a  test  for  solanine.  Equal  measures  of  concentrated  sul- 
phuric acid  and  alcohol  are  mixed.  A  trace  of  solanine  added  to  the  mixture,  while  warm,  produces 
a  rose-red  color  ;  larger  quantities,  a  cherry-red  color,  which  disappears  after  five  or  six  hours, 
and  the  intensity  of  which  is  not  affected  by  the  presence  of  morphine  even  in  large  quantities. 
(A.  J.  P.,  1S73,  p.  4S4.) 
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skin.  We  have  observed,  in  several  instances,  when  the  system  was  under  its  influ- 
ence, a  dark  purplish  color  of  the  face  and  hands,  and  at  the  same  time  considerable 
languor  of  the  circulation.  Its  narcotic  effects  do  not  become  obvious  unless  when 
it  is  taken  in  large  quantities.  In  overdoses  it  produces  nausea,  vomiting,  faint- 
ness,  vertigo,  and  convulsive  muscular  movements.  A  case  is  recorded  in  Casper's 
WochenscJiri/t,  in  which  a  man  took,  in  one  forenoon,  from  three  to  four  quarts  of  a 
decoction  made  from  a  peck  of  the  stalks,  and  was  attacked  with  pain  in  the  joints, 
numbness  of  the  limbs,  dryness  of  the  mouth,  and  palsy  of  the  tongue,  with  con- 
sciousness unimpaired,  the  pulse  quiet,  but  small  and  rather  hard,  and  the  skin  cool. 
The  symptoms  disappeared  under  the  use  of  stimulants.  {Land.  Med.  Gaz.,  1850,  p. 
548.)*  Dulcamara  has  been  recommended  in  various  diseases,  but  is  now  chiefly  em- 
ployed in  the  treatment  of  cutaneous  eruptions,  particularly  those  of  a  scaly  char- 
acter, as  lepra,  psoriasis,  and  pityriasis.  In  these  complaints  it  is  often  beneficial, 
especially  in  combination  with  minute  doses  of  the  antimonials.  Its  influence  upon 
the  secretions  is  insufficient  to  account  for  its  favorable  effects.  Perhaps  they  may 
be  ascribed  to  its  sedative  influence  on  the  capillary  circulation.  It  is  said  to  have 
been  beneficially  employed  in  chronic  rheumatism  and  chronic  catarrh.  Antaphro- 
disiac  properties  have  been  ascribed  to  it.  We  have  seen  it  apparently  useful  in 
mania  connected  with  strong  venereal  propensities.  The  usual  form  of  administra- 
tion is  that  of  decoction,  of  which  two  fluidounces  may  be  taken  four  times  a  day, 
and  gradually  increased  till  some  slight  disorder  of  the  head  indicates  the  activity 
of  the  medicine.  (See  Decoctum  Didcamarse.)  An  extract  and  fluid  extract  are 
officinal.  The  dose  of  the  former  is  from  five  to  ten  grains  (0'33-0-65  Gm.),  of  the 
latter  from  thirty  minims  to  a  fluidrachm  (1  •9-3-75  C.c.)  That  of  the  powder 
would  be  from  thirty  grains  to  a  drachm  (l-95-3'9  Gm.).  In  cutaneous  affections, 
a  strong  decoction  is  often  applied  to  the  skin  at  the  same  time  that  the  medicine  is 
taken  internally. 

Off.  Prep.  Extractum  Dulcamarfe  Fluidum,  U.  S.;  Infusum  Dulcamarae,  Br. 

ELATERINUM.  U.S.     Elaterin. 

Cm  H28  O5 ;  348.  (EL-A-TE-Ki'xtJM.)  C40  H28  Oio;  348. 

"  A  neutral  principle  extracted  from  Elaterium,  a  substance  deposited  by  the 
juice  of  the  fruit  of  Ecbalium  Elaterium.  A.Richard.  (^Nat.  Ore?.  Cucurbitaceac.)" 
U.S. 

This  is  a  new  officinal ;  its  introduction  into  the  present  Pharmacopoeia  is  due  to 
the  well-known  variability  in  the  quality  of  commercial  elaterium.  (See  Elate- 
rium.') It  is  believed  that  the  new  officinal  preparation,  "  Trituratio  Elaterini," 
which  contains  a  definite  quantity  of  elaterin  with  sugar  of  milk,  will  be  more  satis- 
factory than  the  elaterium  of  commerce.  Theoretically  this  view  is  correct,  yet 
care  must  be  taken  to  examine  the  elaterin,  which  is  itself  liable  to  be  adulterated. 
It  is  in  "  small,  colorless,  shining,  hexagonal  scales  or  prisms,  permanent  in  the 
air,  odorless,  having  a  bitter,  somewhat  acrid  taste  and  a  neutral  reaction.     Insolu- 

*  Prof.  Caylus,  of  Leipsic,  has  made  numerous  experiments  upon  man  and  animals,  in  relation 
to  the  physiological  effects  and  relative  strength  of  dulcamara,  and  its  preparations,  including 
eolanine,  with  the  following  results.  1.  They  are  poisonous,  and  may  prove  fatal  in  overdoses.  2. 
In  the  character  of  their  operation  they  are  identical.  3.  The  extract  of  the  twigs  is  from  five  to 
ten  times  stronger  than  the  twigs  themselves,  that  of  solanine  30  times  stronger  than  the  extract. 
4.  They  produce  congestion  of  the  kidneys,  and  sometimes  an  increased  flow  of  urine,  which,  in 
that  case,  is  always  albuminous.  5.  They  cause  a  constant  and  remarkable  diminution  in  the  fre- 
quency of  respiration,  and  death  from  their  action  is  ascribed  to  a  paralyzing  influence  on  the 
respiratory  nerve-centres.  6.  In  the>last  period  of  their  operation,  they  weaken  while  they  accel- 
erate the  action  of  the  heart.  7.  Prof.  Caylus  thinks  that  they  act  especially  on  the  sj)inal  marrow 
and  medulla  oblongata,  as  evinced  not  only  by  their  influence  on  the  breathing,  but  also  by  the 
tetanic  contraction  they  occasioned  in  the  muscles  of  the  chest  and  extremities.  8.  They  produce 
little  direct  effect  on  the  brain,  and  cause  but  a  feeble  contraction  of  the  pupil.  9.  They  increase 
the  sensibility  of  the  skin,  and  have  no  direct  irritant  influence  on  the  stomach  and  bowels. 

They  are  appliciiblc,  the  professor  thinks,  to  spasmodic  and  irritative  affections  of  the  respira- 
tory organs;  and  inflammation  either  of  the  lungs  or  bowels  constitutes  no  contraindication  to  them. 
He  recommends  solanine  in  the  form  of  acetate,  in  the  dose  of  from  one-sixth  of  a  gr.ain  to  a  grain. 
He  prefers  the  alcoholic  extract  to  the  aqueous.  {Ann.  de  Therap.,  1859,  p.  24,  and  Arch.  Gen., 
Mars,  1859,  p.  350.) 


PART  I.  Elaierinum. — Elaterium.  533 

ble  in  water;  soluble  in  125  parts  of  alcohol  at  15°  C.  (59°  F.);  in  2  parts  of  boil- 
ing alcohol,  in  290  parts  of  ether,  and  also  in  solutions  of  the  alkalies,  from  which 
it  is  precipitated  by  supersaturating  with  an  acid.  When  heated  to  200°  C.  (392° 
F.),  the  crystals  turn  yellow  and  melt ;  on  ignition  they  are  wholly  dissipated.  A 
solution  of  Elaterin  in  cold,  concentrated  sulphuric  acid  assumes  a  yellow  color 
gradually  changing  to  red.  The  alcoholic  solution  should  not  be  precipitated  by 
tannic  acid  nor  by  salts  of  mercury  or  of  platinum  (abs.  of,  and  difference  from  al- 
kaloids)." U.  S.  It  has  no  alkaline  reaction.  It  may  be  procured  by  evaporating 
an  alcoholic  tincture  of  elaterium  to  the  consistence  of  thin  oil,  and  throwing  the 
residue  while  yet  warm  into  a  weak  boiling  solution  of  potassa.  The  potassa  holds 
the  green  resin  in  solution,  and  the  elaterin  crystallizes  as  the  liquor  cools.  Mr. 
Hennell  obtained  it  by  treating  with  ether  the  alcoholic  extract  procured  by  the 
spontaneous  evaporation  of  the  tincture.  This  consists  of  elaterin  and  the  green 
resin,  the  latter  of  which,  being  much  more  soluble  in  ether  than  the  former,  is 
completely  extracted  by  this  fluid,  leaving  the  elaterin  pure.  But,  as  elaterin  is 
also  slightly  soluble  in  ether,  a  portion  of  this  principle  is  wasted  by  Mr.  HenneU's 
method.  By  evaporating  the  ethereal  solution,  the  green  resin  is  obtained  separate. 
Mr.  Hennell  says  that  this  wtis  found  to  possess  the  purgative  property  of  elaterium, 
as  it  acted  powerfully  in  a  dose  less  than  one-third  of  a  grain.  But  the  effect  was 
probably  owing  to  the  presence  of  a  portion  of  elaterin  which  had  been  dissolved 
by  the  ether.  Fliickiger"  prefers  to  exhaust  elaterium  with  chloroform,  and  add 
to  the  percolate  ether,  which  precipitates  elaterin.  The  precipitate  may  be  dissolved 
in  chloroform  and  recrystallized. 

Medical  Properties.  The  late  Dr.  Duncan,  of  Edinburgh,  ascertained  that 
elaterin  produced,  in  the  quantity  of  -jV  or  Jg.  of  a  grain  (0  005  or  -004  Gm.),  all  the 
effects  of  a  dose  of  elaterium.  These  doses  are,  however,  probably  too  large,  and  it 
would  scarcely  be  safe  to  commence  with  more  than  ^^  of  a  grain  (0-003  Gm.). 

Mr.  Morries  obtained  26  per  cent,  from  the  best  British  elaterium,  15  per  cent, 
from  the  worst,  and  only  5  or  6  per  cent,  from  the  French  ;  while  a  portion,  pi'ocured 
according  to  the  directions  of  the  London  College,  yielded  to  Mr.  Hennell  upwards 
of  40  per  cent.  The  Br.  Pharmacopoeia  directs  that  the  proportion  of  elaterin 
should  not  be  less  than  20  per  cent.  Experiments  by  Mr.  John  Williams  satisfac- 
torily prove  that  the  fruit,  exhausted  of  the  free  juice  from  which  elaterium  is  ob- 
tained, contains  very  little  if  any  elaterin,  certainly  not  enough  to  compensate  for 
the  cost  of  its  extraction.   {Chem.  Keics,  1860,  p.  124.) 

Of.  Prep.  Trituratio  Elaterini,  I/.  S. 

ELATERIUM.  Br.     Elaterium. 

(EL-.\-TE'RI-UM.) 

"  A  sediment  from  the  juice  of  the  Squirting  Cucumber  fruit."  Br. 

The  British  Pharmacopoeia  recognizes  the  fruit  under  the  name  of  EchaUi  Fructus, 
Squirting  Cucumher  Fruit,  and  defines  it  as  the  fruit,  very  nearly  ripe,  of  Ecbalium 
officinarum. 

Elaterium,  Elaterion,  Fr.;  Elaterium,  G.;  Elaterio,  It.,  Sp. 

Gen.Ch.  Male.  (7«/yx five- cleft.  Coro/^?  five-parted.  i^«7a7«e7j/«  three.  Female. 
Calyx  five-cleft.  Corolla  five-parted.   Style  trifid.  Gourd  bursting  elastically.   Willd. 

Momordka  Elaterium.  Willd.  Sp.  Plant,  iv.  605;  Woodv.  Med.  Bot.  p.  192,  t, 
'''2. — Ecbalium  agreste.  Richard ;  Lindley,  Med.  and  (Econ.  Bot.  p.  95. — Ecba- 
lium officinarum.  Br. — Ecbalium  Elaterium.  French 'Codex,  1837.  The  tcild 
or  squirting  cucumber  is  a  perennial  plant,  with  a  large  fleshy  root,  from  which 
ri.se  several  round,  thick,  rough  stems,  branching  and  trailing  like  the  common  cu- 
cumber, but  without  tendrils.  The  leaves  are  petiolate,  large,  rough,  irregularly 
cordate,  and  of  a  grayish  green  color.  The  flowers  are  yellow,  and  proceed  from 
the  axils  of  the  leaves.  The  fruit  has  the  shape  of  a  small  oval  cucumber,  about  an 
inch  and  a  half  long,  an  inch  thick,  of  a  greenish  or  grayish  color,  and  covered 
with  stiff  hairs  or  prickles.  When  fully  ripe,  it  separates  from  the  peduncle,  and 
throws  out  its  juice  and  seeds  with  considerable  force  through  an  opening  at  the 
base,  where  it  was  attached  to  the  footstalk.     The  name  of  squirting  cucumber  was 


534  Elaterium.  '  part  i. 

derived  from  this  circumstance,  and  the  scientific  and  officinal  title  is  supposed  to 
have  had  a  similar  origin  ;  though  some  authors  maintain  that  the  term  elaterium 
was  applied  to  the  medicine  rather  from  the  mode  of  its  operation  upon  the  bowels, 
than  from  the  projectile  property  of  the  fruit.* 

This  species  of  Momordica  is  a  native  of  the  south  of  Europe,  and  is  cultivated 
in  Great  Britain,  where,  however,  it  perishes  in  the  winter.  Elaterium  is  the  sub- 
stance spontaneously  deposited  by  the  juice  of  the  fruit,  when  separated  and  allowed 
to  stand.  From  the  experiments  of  Dr.  Clutterbuck,  it  has  been  supposed  that  only 
the  free  juice  about  the  seeds,  which  is  obtained  without  expression,  affords  the 
product.  The  substance  of  the  fruit  itself,  the  seeds,  as  well  as  other  parts  of  the 
plant,  have  been  thought  to  be  nearly  or  quite  inert.  From  the  statements  made  by 
Mr.  Bell  (see  note  below),  these  opinions  must  probably  be  somewhat  modified ;  but 
there  is  no  doubt  that  strong  expression  injures  the  product.  When  the  fruit  is  sliced 
and  placed  upon  a  sieve,  a  perfectly  limpid  and  colorless  juice  flows  out,  which  soon 
becomes  turbid,  and  in  the  course  of  a  few  hours  begins  to  deposit  a  sediment.  This, 
when  collected  and  carefully  dried,  is  very  light  and  pulverulent,  of  a  yellowish  white 
color,  slightly  tinged  with  green.  It  is  the  genuine  elaterium,  and  was  found  by 
Clutterbuck  to  purge  violently  in  the  dose  of  one-eighth  of  a  grain.  But  the  quan- 
tity contained  in  the  fruit  is  very  small.  Clutterbuck  obtained  only  six  grains  from 
forty  cucumbers.  Commercial  elaterium  is  often  a  weaker  medicine,  owing  in  part, 
perhaps,  to  adulteration,  but  much  more  to  the  mode  in  which  it  is  prepared.  la 
order  to  increase  the  product,  the  juice  of  the  fruit  is  often  expressed  with  great 
force ;  and  there  is  reason  to  believe  that  it  is  sometimes  evaporated  so  as  to  form  an 
extract,  instead  of  being  allowed  to  deposit  the  active  matter.  The  French  elaterium 
is  prepared  by  expressing  the  juice,  clarifying  it  by  rest  and  filtration,  and  then 
evaporating  to  a  suitable  consistence.  As  the  liquid  remaining  after  the  deposition 
of  the  sediment  is  comparatively  inert,  it  will  be  perceived  that  the  preparation  of 
the  French  Codex  must  be  relatively  feeble.  The  following  are  the  directions  of  the 
British  Pharmacopoeia.  "  Cut  the  fruit  lengthwise,  and  lightly  press  out  the  juice. 
Strain  it  through  a  hair  sieve,  and  set  aside  to  deposit.  Carefully  pour  off  the  super- 
natant liquor ;  pour  the  sediment  on  a  linen  filter,  and  dry  it  on  porous  tiles,  with  a 
gentle  heat.  The  decanted  fluid  may  deposit  a  second  portion  of  sediment,  which 
can  be  dried  in  the  same  way."  The  latter  portion  deposited  is  of  a  lighter  color. 
{Pereira.}  The  slight  pressure  directed  is  necessary  for  the  separation  of  the  juice 
from  the  somewhat  immature  fruit  employed.  The  perfectly  ripe  fruit  is  not  used ; 
as,  in  consequence  of  its  disposition  to  part  with  its  contents,  it  cannot  be  carried 
to  market.  In  the  British  Pharmacopoeia,  the  former  name  of  Extractum  Elaterii 
of  the  London  College  has  been  very  properly  abandoned ;  as  the  preparation  is  in 
no  correct  sense  of  the  word  an  extract.  Elaterium  is  brought  chiefly  from  England  ; 
but  it  is  probable  that  a  portion  of  the  elaterium,  of  which  Dr.  Pereira  speaks  as 
coming  from  Malta,  reaches  our  market  also.f 

*  From  the  Greek  i\avvu>,  I  drive,  or  eAar^p,  driver.  The  word  elaterium  was  used  by  Hippocrates 
to  signify  any  active  purge.      Dioscorides  applied  it  to  the  medicine  of  whioli  we  are  treating. 

f  The  following  notice  of  the  cultivation  of  the  elaterium  plant,  and  the  preparation  of  the  drug 
at  Mitcham,  in  Surrey,  England,  condensed  from  a  paper  by  Mr.  Jacob  Bell  in  the  P.  J.  Tr.  for 
October,  1850,  may  have  sofce  interest  for  the  American  reader.  The  seeds  are  sown  in  March, 
and  the  seedlings  planted  in  June.  In  luxuriant  plants  the  stem  sometimes  acquires  an  extraor- 
dinary breadth.  In  one  instance,  though  not  thicker  than  the  forefinger  where  it  issued  from 
the  earth,  it  was  in  its  broadest  part  four  inches  wide  and  half  an  inch  thick.  A  wet  season  inter- 
feres with  the  productiveness  of  the  plant.  At  the  spontaneous  separation  of  the  fruit,  it  throws 
out  its  juice  sometimes  to  the  distance  of  twenty  yards;  and  hazard  of  injury  to  the  eyes  is  in- 
curred by  walking  among  the  plants  at  their  period  of  maturity.  A  bushel  of  the  fruit  weighs  40  ■ 
pounds,  and  the  price  varies  from  7  to  10  shillings  sterling.  In  the  manufacture  of  elaterium, 
which  begins  early  in  September,  the  fruit,  having  been  washed,  if  necessary,  to  cleanse  it  from 
earthy  matters,  is  sliced  longitudinally  into  halves,  and  then  submitted  to  expression,  wrapped  in 
a  hempen  cloth,  in  a  common  screw-press.  Considerable  force  is  used  in  the  expression.  The 
juice  is  then  strained  through  hair,  cypress,  or  wire  sieves,  and  set  aside  for  deposition.  The  de- 
posit usually  takes  place  in  three  or  four  hours.  When  this  part  of  the  process  is  completed,  the 
supernatant  liquor  is  carefully  poured  off,  the  deposit  is  placed  on  calico  cloths  resting  on  hair 
sieves,  and  allowed  to  drain  for  about  twelve  hours,  after  which  it  is  removed  by  a  knife,  spread 
over  small  cloths,  and  dried  on  canvas  frames  in  the  drying  stove.  About  half  an  ounce  of  fine 
elaterium  is  obtained  from  a  bushel  of  fruit.    Some  obtain  more  ;  but  the  product  is  inferior,  in  con- 
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Properties.  The  best  elaferi'um  is  in  thin  flat  or  slightly  curled  cakes  or  frag- 
meut-s,  often  bearing  the  impression  of  the  muslin  upon  which  it  was  dried,  of  a 
greenish  gray  color  becoming  yellowish  by  exposure,  of  a  feeble  odor,  and  a  bitter 
somewhat  acrid  taste.  It  is  pulverulent  and  inflammable,  and  so  light  that  it 
swims  when  thrown  upon  water.  When  of  w/erior  quality,  it  is  sometimes  dark- 
colored,  much  curled,  and  rather  hard,  breaking  with  difficulty,  or  presenting  a 
resinous  fracture.  The  Maltese  elaterium  is  in  larger  pieces,  of  a  pale  color,  some- 
times without  the  least  tinge  of  green,  destitute  of  odor,  soft,  and  friable,  and  not 
unfrequently  gives  evidence  of  having  been  mixed  with  chalk  or  starch.  It  sinks 
in  water. 

Dr.  Clutterbuck  first  observed  that  the  activity  of  elaterium  resided  in  the  por- 
tion of  it  soluble  in  alcohol  and  not  in  water.  This  fact  was  afterward  confirmed 
by  Dr.  Paris,  who  found  that  the  alcoholic  extract,  treated  with  boiling  distilled 
water,  and  afterwards  dried,  had  the  property  of  purging  in  minute  doses,  while 
the  remaining  portion  of  the  elaterium  was  inactive.  The  subse^iuent  experiments 
of  Mr.  Hennell,  of  London,  and  Mr.  Morries,  of  Edinburgh,  which  were  nearly 
simultaneous,  demonstrated  the  existence  of  a  crystallizable  matter  in  elaterium, 
which  is  the  active  principle,  and  has  been  named  elatertn.  (See  Elaterinum.^ 
According  to  Mr.  Hennell,  100  parts  of  elaterium  contain  44  of  elaterin,  17  of  a 
green  resin  (chlorophylP).  6  of  starch,  27  of  lignin,  and  6  of  saline  matters.  The 
alcoholic  extract  which  Dr.  Paris  called  elatin  is  probably  a  mixture  of  elaterin 
and  the  green  resin  or  chlorophyll.* 

Walz  (1859)  found  in  the  juice  of  the  fruits  and  herb  of  EcbaUium.  as  well  as 
in  that  of  Cucumis  Prnphetarum,  L.,  a  second  crystallizable  bitter  principle, 
proplietin^  and  the  amorphous  substances  echalUn  or  elateric  acid,  hydro-elaterin-y 
and  elaten'de,  all  of  which  require  further  examination. 

Choice  of  Elaterium.  The  inequality  of  elaterium  depends  probably  more  on 
diversities  in  the  mode  of  preparation  than  on  adulteration.  Sometimes,  however, 
it  is  greatly  sophisticated ;  and  large  quantities  are  said  to  have  been  imported 
into  this  country,  consisting  mainly  of  chalk,  and  colored  green  artificially.  (B. 

sequence  of  the  use  of  too  much  force  in  the  expression..  Good  elaterium  has  a  pale  pea-green  tint ; 
that  of  inferior  quality  is  of  a  duller  hue.  The  juice  expelled  in  bursting  is  said  to  undergo  very 
little  change  in  the  air,  while  that  expressed  from  the  ripe  fruit  immediately  afterwards  hecomes 
milky,  and  deposits  elaterium.  The  recently  burst  fruit,  therefore,  is  nearly  if  not  quite  as  good 
for  the  preparation  of  the  drug  as  that  collected  before  perfect  maturity.  For  a  paper  on  the  cul- 
tiration  of  the  elaterium  plant  at  Uitchin,  Herts,  England,  see  -4.  J.  P.,  1860,  p.  163. 

*  Chlorophyll.  The  Substance  to  which  Pelletier  gave  this  name,  under  the  impression  that  it 
was  a  peculiar  proximate  principle,  was  subsequently  supposed  by  that  chemist  to  be  a  mixture  of 
wax  and  a  green  fixed  oil.  {Journ.  de  Phanii.,  six.  1(I9.)  Afterwards,  M.  Fr^my  succeeded,  by 
the  joint  action  of  a  menstruum  composed  of  two  parts  of  ether  and  one  of  hydrochloric  acid 
diluted  with  a  little  water,  in  separating  chlorophyll  into  two  coloring  principles,  one  yellow  and 
the  other  blue;  the  former  being  dissolved  by  the  ether,  and  the  latter  by  the  hydrochloric  acid. 
The  yellow,  M.  Fremy  proposed  to  name phi/lloj-anlhiu,  the  blue  phtjUocynnin.  (/fcic/.,  Avril,  1S60.) 

Ph>iUoxaiithin  is  neutral,  insoluble  in  water,  soluble  in  alcohol  and  ether,  and  crystallizable, 
sometimes  in  yellow  plates,  sometimes  in  reddish  prisms,  resembling  bichromate  of  potassium,  and 
possessing  dyeing  powers  analogous  to  those  of  chromic  acid. 

Phyllocynnic  acid  is  Soluble  in  water,  alcohol,  and  ether,  giving  to  these  an  olive-like  color, 
with  bronze-red  or  violet  reflections.  All  its  salts  are  brown  or  green;  but  only  the  alkaline  are 
soluble  in  water.  This  acid  dissolves  in  sulphuric  and  hydrochloric  acid,  giving  rise  to  solutions 
which,  according  to  their  strength,  are  green,  reddish,  violet,  or  beautifully  blue.  This  M.  Fremy 
considers  the  important  fact  of  the  investigation,  as  it  explains  the  various  tints  which  chlorophyll 
offers  in  vegetation. 

According  to  Filhol,  chlorophyll  in  alcoholic  solution  is  decomposed  by  hydrochloric  acid  into 
four  distinct  coloring  matters:  one,  rich  in  nitrocren,  brown,  and  insoluble  in  alcohol;  one,  free 
from  nitrogen,  yellow,  and  soluble  in  alcohol ;  one  blue,  which  forms  on  adding  an  excess  of  hydro- 
chloric acid,  and  a  yellow  compound  separated  from  this  latter  by  ether. 

Stokes  also  makes  chlorophyll  to  be  a  mixture  of  four  coloring  substances  optically  different. 
Of  these  two  are  green  and  two  yellow.  The  green  colors  fluoresce  strongly  with  red  tint;  the 
yellow  colors,  on  the  contrary,  do  not  show  any  fluorescence. 

It  follows,  from  all  that  has  been  said,  that  chlorophyll  is  an  immediate  proximate  principle,  of 
great  mobility,  which  undergoes  diversified  changes  of  color  in  the  progress  of  vegetation,  and 
other  changes,  such  as  have  been  mentioned,  under  the  influence  of  different  reagents.  (Journ.  de 
Pharm.  et  de  Chim.,  4e  ser.,  ii.  185,  1865.) 

An  interesting  fact  in  relation  to  chlorophyll  is  the  part  it  plays  in  vegetable  growth.  By  its 
presence  in  the  vegetable  cells,  carbon  is  assimilated  through  the  agency  of  light;  while,  in  it! 
absence,  light  alone  is  not  able  to  effect  such  assimilation.  {Chem.  A'eir*,  1872,  p.  132.) 
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Caaavan,  N.  Y.  Journ.  of  Pharm.^  iii.  385.)  It  should  possess  the  sensible  prop- 
erties above  indicated  as  characterizing  good  elaterium,  sliould  not  effervesce  with 
acids,  and  should  yield  from  one-sixth  to  one-fourth  of  elaterin.  (See  Elateriiium.) 
Medical  Properties  and  Uses.  Elaterium  is  a  powerful  hydragogue  cathartic, 
and  in  a  large  dose  generally  excites  nausea  and  vomiting.  If  too  freely  adminis- 
tered, it  operates  with  great  violence  both  upon  the  stomach  and  bowels,  producing 
inflammation  of  these  organs,  which  has  in  some  instances  eventuated  fatally.  It 
also  increases  the  flow  of  urine.  The  fruit  was  employed  by  the  ancients,  and  is 
recommended  in  the  writings  of  Dioscorides  as  a  remedy  in  mania  and  melancholy. 
Sydenham  and  his  contemporaries  considered  elaterium  highly  useful  in  dropsy ;  but, 
in  consequence  of  some  fatal  results  from  its  incautious  employment,  it  fell  into  disre- 
pute, and  was  generally  neglected  till  again  brought  into  notice  by  Dr.  Ferriar.  It 
is  now  considered  one  of  the  most  eflScient  hydragogue  cathartics  in  the  treatment 
of  dropsical  diseases,  in  which  it  has  sometimes  proved  successful  after  all  other 
remedies  have  failed.  The  full  dose  of  commercial  elaterium,  as  formerly  found  in 
commerce,  was  often  from  one  to  two  grains  (0'065  to  0*13  Gm.) ;  but,  as  the  quality 
has  greatly  improved,  this  dose  might  now  be  much  too  large,  and  the  best  plan  is  to 
give  it  in  the  dose  of  a  sixth  to  a  quarter  of  a  grain  (001  to  0*016  Gm.),  repeated 
every  hour  till  it  operates,  and  increased  if  necessary.  It  should  be  observed  that 
these  doses  are  inapplicable  to  the  very  old  and  feeble  and  those  prostrated  by  dis- 
ease. A  case  is  recorded  in  which  two-fifths  of  a  grain  proved  fatal  by  excessive 
purging  in  an  old  lady  of  70  years,  in  the  last  stage  of  liver  and  heart  disease,  com- 
plicated with  dropsy;  a  result  which  a  very  little  consideration  would  have  antici- 
pated. {A.  J.  P.,  1868,  p.  373.)  The  dose  of  Clutterbuck's  elaterium  is  the  eighth 
of  a  grain  ('OOS  Gm.),  that  of  elaterin  is  from  the  twentieth  to  the  sixteenth  of  a 
grain  (0"003  to  0-004  Gm.).  One  grain  may  be  dissolved  in  a  fluidounce  of 
alcohol  with  four  drops  of  nitric  acid,  and  from  25  to  30  minims  may  be  given 
diluted  with  water,  but  the  granule  affords  a  preferable  method. 

ELEMI.  Br.     Elemi. 

(EL'E-MI.) 

"  Botanical  source  undetermined,  probably  from  Canarium  commune.  A  concrete 
resinous  exudation."  Br.     (^Xat.  Orel.  Terebintacea3,  Juss.} 

RCsine  elcmi.  Fr.;  Oelbaumliarz,  Elemi,  G.;  Eleaii,  It.;  Goma  de  Limon,  Sj). 

Gen.  Ch.  Calyx  four-toothed.  Petals  four,  oblong.  Stigma  four-cornered.  Berry 
drupaceous.    Willd. 

Some  botanists  separate  from  this  genus  the  species  which  have  their  fruit  in  the 
form  of  a  capsule  instead  of  a  nut,  and  associate  them  together  in  a  distinct  genus 
with  the  name  of  Idea.     This  is  recognized  by  De  Candolle. 

Most  of  the  trees  belonging  to  these  two  genera  yield,  when  wounded,  a  resinous 
juice  analogous  to  the  turpentines.  It  is  not  improbable  that  the  drug,  usually 
known  by  the  name  of  elemi,  is  derived  from  several  different  trees.  That  known 
to  the  ancients  is  said  to  have  been  obtained  from  Ethiopia,  and  all  the  elemi  of 
commerce  was  originally  brought  from  the  Levant.  The  tree  which  afforded  it  was 
not  accurately  known,  but  was  supposed  to  be  a  species  of  Amyris.  At  present  the 
drug  is  said  to  be  derived  from  three  sources,  namely,  Brazil,  Mexico,  and  Manilla. 
The  Brazilian  is  believed  to  be  the  product  of  a  plant  mentioned  by  Marcgrav  under 
the  name  of  tcicariha,  and  called  by  De  Candolle  Idea  Icicariha.  It  is  a  lofty  tree, 
with  pinnate  leaves,  consisting  of  three  or  five  pointed,  perforated  leaflets,  smooth 
on  their  upper  surface  and  woolly  beneath.  It  is  erroneously  stated  in  some  works 
to  be  a  native  of  Carolina.  The  elemi  is  obtained  by  incisions  into  the  trees,  through 
which  the  juice  flows  and  concretes  upon  the  bark.  The  Mexican  is  said  by  Dr.  Royle 
to  be  obtained  from  a  species  of  Elaphrium,  which  that  author  has  described  from 
dried  specimens,  and  proposes  to  name  E.  elemiferum.  (^Mat.  Med.,  Am.  ed.,  p.  339.) 
The  Manilla  elemi  is  conjeeturally  referred  to  Canarium  commune.  (Jbid.,  p.  340.) 

Elemi  is  in  masses  of  various  consistence,  sometimes  solid  and  heavy  like  wax, 
sometimes  light  and  porous ;  unctuous  to  the  touch  ;  diaphanous ;  of  diversified 
colors,  generally  greenish  with  intermingled  points  of  white  or  yellow,  sometimes 
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grecnisli  white  with  brown  stains,  sometimes  yellow  like  sulphur;  fragile  and  friable 
when  cold:  softening  bv  the  heat  of  the  hand;  of  a  terebinthinate  somewhat  aroma- 
tic odor,  diminishing  with  age,  and  said,  in  some  varieties,  to  resemble  that  of  fennel; 
of  a  warm,  slightly  bitter,  disagreeable  taste;  entirely  soluble,  with  the  exception  of 
impurities,  in  boiling  alcohol ;  and  affording  a  volatile  oil  by  distillation.  A  variety 
examined  by  M.  Bonastre  was  found  to  consist  of  60  parts  of  resin,  24  of  a  resinous 
matter  soluble  in  boiling  alcohol,  but  deposited  when  the  liquid  cools,  12-5  of  volatile 
oil,  2  of  extractive,  and  1"5  of  acid  and  impurities.  M.  Baup  found  the  resin  to  be 
of  two  kinds,  one  amorphous,  the  other  crystallizable ;  the  latter  of  which,  as  obtained 
from  West  India  elemi,  he  proposes  to  call  elemin,  and  considers  identical  with  the 
crystallizable  resin  amynn,  obtained  from  Manilla  elemi.  {Jouni.  de  Pharm.,  3e  ser,, 
XX.  331.)  Elemi  is  sometimes  adulterated  with  colophony  and  turpentine.  The  Ma- 
nilla elemi  is  in  masses  of  a  light  yellowish  color,  internally  soft,  and  of  a  strong  odor  of 
fennel.  {Royh.')  We  have  been  told  that  a  considerable  amount  of  elemi  is  used  in  this 
country  by  the  hatters.  Dr.  Emil  Mannkoff  obtained  from  Brazilian  elemi  about  6  per 
cent,  of  a  colorless  volatile  oil,  in.soluble  in  water,  but  easily  dissolved  both  by  alcohol 
and  ether,  of  a  not  unpleasant  odor,  and  a  somewhat  acrid  and  bitter  taste.  \B.  &  F. 
Medico-Chir.  Rev.,  July,  1859,  p.  170.)  Prof  Fliickiger  obtained  as  much  as  10 
per  cent,  of  essential  oil  from  Manilla  elemi.  He  found  it  to  be  a  fragrant,  color- 
less, neutral  oil  of  sp.  gr.  0861  at  15°  C.  (59°  F.),  and  strongly  dextrogyrate. 
Deville,  on  the  other  hand,  obtained  an  oil  equally  strongly  laivogyrate.  It  consists 
chiefly  of  a  terpene,  Cj^Hjg,  and  is  in  many  respects  like  oil  of  turpentine. 

Medical  Properties  and  Uses.  Elemi  has  properties  analogous  to  those  of  the 
turpentines,  but  is  exclusively  applied  to  external  use.  In  the  United  States  it  is 
rarely  employed  even  in  this  way.  In  the  pharmacy  of  Europe  it  enters  into  the 
composition  of  numerous  plasters  and  ointments.  We  are  told  that  it  is  occasionally 
brought  to  this  country  in  small  fragments  mixed  with  the  coarser  kinds  of  gum 
arable  from  the  Levant  and  India. 

Off.  Prep.  Unguentum  Elemi,  Br. 

ELIXIRIA.     Elixirs. 

(EL-IX-IR'I-A— el-ik-sir'e-s.) 

Elixirs  as  they  are  known  in  moderfi  American  pharmacy  are  aromatic,  sweetened, 
spirituous  preparations,  containing  small  quantities  of  active  medicinal  substances. 
They  differ  greatly  from  the  liquids  formerly  termed  elixirs,  from  the  fact  that  the 
first  object  sought  for  in  the  modern  elixir  is  an  agreeable  taste,  and  usually  this  is 
attained  only  by  such  sacrifices  as  to  render  the  effect  of  the  medicine  almost  nil, 
whilst  the  principal  activity  is  due  to  the  alcohol,  which  has  proved  in  many  cases 
very  injurious.  These  considerations  have  heretofore  prevented  an  official  recog- 
nition of  elixirs,  and  the  present  Pharmacopoeia  recognizes  but  one,  i.e.,  elixir  of 
orange,  which  has  been  introduced  merely  as  a  vehicle.  Owing  to  their  extensive 
u.se  by  practitioners  all  over  our  country,  it  becomes  necessary  to  notice  some  of 
the  most  important  in  this  commentary.  For  the  Convenience  of  the  pharmacist 
they  are  grouped  together  below.* 

*  Elixir  of  Bismuth.  Dissolve  256  grains  of  ammonio-citrate  of  bismuth  in  4  flnidoances  of 
distilled  water;  mix  with  12  fluidounees  of  simple  elixir,  and  filter.  (C.  S.  Diehl.) 

Elixir  of  Beef,  Wine,  and  Iron,  nsually  called,  simply.  Beef,  Wine,  and  Iron.  Extract  beef 
(Liebig's),  i  ounce  av. ;  ammonio-citrate  of  iron,  256  grains;  spirit  of  orange  (1  to  10),ifluid- 
ounce  :  distilled  water,  IJ  fluidounees;  sherry  wine,  sufficient  to  make  16  fluidounees. 

Dissolve  the  ammonio-citrate  of  iron  in  the  water;  dissolve  the  extract  of  beef  in  the  sherry 
wine;  add  the  spirit  of  orange,  and  mix  the  solutions. 

Elixir  of  Bromide  of  Polasaiiim.  One  fluidrachm  contains  5  grains  of  the  salt.  Bromide 
of  potissium,  640  grains  :  elixir  of  orange,  16  fluidounees. 

Dissolve  and  filter.  (W.  S.  Thompson.) 

Elixir  of  Bromide  of  Ammonium  and  Elixir  of  Bromide  of  Sodium  are  prepared  like  Elixir  of 
Bromide  of  Potassium,  substituting  the  proper  salts. 

Elixir  Caliitnyie.  Calisaya  Elixir.  Sulph.ate  of  quinine,  72  grains ;  snlphate  of  cinchonine, 
24  grains  ;  sulphate  of  quinidine,  20  grains;  sulphate  of  cinchonidine,  12  grains;  elixir  of  orange, 
8  pints  :  caramel,  q.  s. 

Triturate  the  mixed  sulphates  with  one  pint  of  the  elixir ;  pour  the  mixture  into  a  glass  flask. 
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ELIXIR  AURANTII.  U.  8.     Elixir  of  Orange.     [Simple  Elixir.'] 

(E-LIX'IK  AU-KAN'TI-i— g-lik'sur  aw-ran'she-I.) 

*'  Oil  of  Orange,  one  jja/-<  [or  two  and  a  half  fluidrachms]  ;  Cotton,  two  parts 
[or  half  an  ounce  av.]  ;  Sugar,  in  coarse  powder,  one  hundred  parts  [or  twenty-five 

and  heat  in  a  water-bath  until  the  solution  is  effected;  while  still  hot,  add  the  remainder  of  the 
elixir  and  caramel;  when  cold,  filter.  (W.  S.  Thompson.) 

Elixir  of  Calisaya  Bark.  Calisaya  bark,  24  troyounces  ;  Curafoa  orange  peel  (ribbons),  16  troy- 
ounces  ;  coriander,  4  troyounces  ;  cardamom,  IJ  troyounces;  cinnamon,  3  troyounces ;  anise,  1  troy- 
ounce;  cocoa  (Baker's),  8  troyounces. 

Reduce  to  a  moderately  fine  powder,  displace  with  a  mixture  consisting  of  one  part,  by  measure, 
of  strong  alcohol,  and  three  parts  of  water  ;  obtain  2^  gallons  of  percolate. 

Meanwhile,  prepare  from  six  pints  of  solution  of  tersulphate  of  iron,  hydrated  oxide  of  iron, 
by  the  formula  of  the  Pharmacopoeia,  measure  it,  and  add  to  every  four  measures  one  measure  of 
alcohol :  then  add  of  this  sufficient  of  the  percolate  obtained  as  above  to  deprive  it  of  its  cincho- 
tannic  acid.  The  absence  of  the  latter  is  readily  ascertained  by  the  addition  of  a  drop  of  tincture 
of  chloride  of  iron  to  a  filtered  portion  of  the  liquid  in  operation,  which  should  not  be  colored  by 
such  addition.  Should  coloration  result,  the  intensity  or  faintness  will  serve  as  a  guide  to  the 
further  quantity  of  hydrated  oxide  of  iron  necessary  to  completely  detannate  the  preparation.  As 
soon  as  this  result  is  attained,  strain  the  mixture  upon  a  muslin  strainer,  and  when  the  liquid 
ceases  to  pass,  wash  the  residue  upon  the  strainer  with  sufficient  of  a  mixture  of  1  measure  of 
stronger  alcohol  to  3  of  water,  to  make  the  strained  liquid  measure  5  gallons.  Now  triturate  to- 
gether oil  of  orange  (fresh)  i  fluidounce  (or  solution  of  5  fluidounces),  with  precipitated  chalk  6 
ounces.  When  thoroughly  mixed,  incorporate  it  with  the  strained  liquid  obtained  as  above,  agitate 
well,  and  filter  tlirough  i)aper.  Express  the  filter  between  muslin,  filter  the  exj)ressed  liquid,  and 
mix  with  the  previous  filtrate,  in  which  dissolve  15  lbs.  of  sugar.  If  necessary,  the  elixir  should  be 
filtered,  but  simple  straining  will  usually  answer.  (C.  L.  Diehl.) 

Ferratcd  Elixir  of  Calisaya,  or  Elixir  of  Calisaya  and  Iron.  [One  fluidrachm  contains  2  grains 
of  the  ammonio-citrate  of  iron.]  Citrate  of  iron  and  ammonium,  256  grains;  calisaya  elixir,  16 
fluidounces. 

Dissolve  and  filter.  (W.  S.  Thompson.) 

Elixir  of  Calisaya,  Iron,  and  Bismuth.  [One  fluidrachm  contains  2  grains  of  the  ammonio- 
citrate  of  iron  and  1  grain  of  the  ammonio-citrate  of  bismuth.]  Citrate  of  bismuth  and  ammo- 
nium, 128  grains;  elixir  of  calisaya  and  iron,  1(5  fluidounces;  water  of  ammonia,  q.  s. 

Dissolve  the  citrate  of  bismuth  and  ammonium  in  the  elixir;  aid  water  of  ammonia  carefully 
until  the  reaction  is  perfectly  neutral,  then  filter.  (W.  S.  Thompson.) 

Elixir  of  Chloral  Hydrate.  Dissolve  2  ounces  of  chloral  hydrate  in  1  pint  of  simple  elixir,  and 
filter. 

Elixir  of  Coca  Leaves.  Fluid  extract  of  coca,  21  fluidounces,  160  minims;  alcohol,  13  fluid- 
ounces;  glycerin,  5  fluidounces;  Curajoa  flavor,  5  fluidounces;  sherry  wine,  8  fluidounces;  solution 
of  caustic  soda  (sp.  gr.  r22),  J  fluidounce;  elixir  of  orange,  sufficient  to  make  1  gallon. 

The  soda  is  added  to  increase  the  activity.     (Gardner.) 

Elixir  of  Corydalis,  Compound  {Tnrkey  Corn).  Elixir  of  orange,  10  fluidounces;  stronger 
alcohol,  2  fluidounces;  fluid  extract  of  corydalis,  1  fluidounce;  fluid  extract  of  stilHngia,  1  fluid- 
ounce;  fluid  extract  of  prickly  ash  bark,  4  fluidounces;  fluid  extract  of  blue  flag,  IJ  fluidounces  ; 
iodide  of  potassium,  360  grains. 

Mix  the  liquids  in  the  above  order;  dissolve  in  the  mixture  the  iodide  of  potassium,  set  aside 
for  twenty-four  hours,  and  then  filter. 

Elixir  of  Gentian.     Fluid  extract  of  gentian,  1  fluidounce;  elixir  of  orange,  15  fluidounces. 
Mix  and  filter.  (W.  S.  Thompson.) 

Elixir  of  Gentian  and  Iron.  [One  fluidrachm  contains  1  grain  of  pyrophosphate  of  iron.]  Py- ' 
rophosphate  of  iron,  128  grains ;  elixir  of  gentian,  16  fluidounces. 

Dissolve  and  filter.  (W.  S.  Thompson.) 

Elixir  of  Guai-ana.  [Ten  grains  to  each  fluidrachm.]  Fluid  extract  of  guarana,  2  fluidounces; 
stronger  alcohol,  2  fluidounces;  elixir  of  orange,  8  fluidounces. 

Mix  and  filter. 

Elixir  of  Hops.  Add  2i  fluidounces  of  fluid  extract  of  hojis  (made  according  to  formula  for 
F.  E.  Gentian,  U.  S.)  to  13J  fluidounces  of  simple  elixir;  mix  and  filter. 

Elixir  of  Iron  and  Quinine.  Citrate  of  iron  and  quinine,  256  grains;  distilled  water,  1  fluid- 
ounce  ;  simple  elixir,  15  fluidounces. 

Dissolve  and  mix. 

Elixir  of  Liquorice  (Aromatic)'.  Oil  of  cloves,  5  minims  ;  oil  of  true  cinnamon,  3  minims ; 
simple  syrup,  i  pint;  alcohol,  6  fluidounces;  fluid  extract  of  liquorice,  U.  S.  P.,  2  fluidounces. 

Dissolve  the  oils  in  the  alcohol,  add  to  the  syrup  and  fluid  extract,  filter  after  the  addition  of  a 
drachm  of  carbonate  of  magnesia.  (Remington.) 

Elixir  of  Pepsin  and  liismnfh.  [One  fluidrachm  contains  2  grains  each  of  saceharated  pepsin 
and  ammonio-citrate  of  bismuth.]  Saceharated  pepsin,  256  grains;  citrate  of  bismuth  and  am- 
monium, 256  grains;  stronger  alcohol,  2  fluidounces;  rose  water,  2  fluidounces;  sugar,  5  ounces; 
caramel,  30  minims;  water,  q.  s. ;  water  of  ammonia,  q.  s. 

Dissolve  the  citrate  of  bismuth  and  ammonium  in  eight  fluidounces  of  water,  filter  and  dissolve 
the  jiepsin,  and  then  the  sugar,  in  the  filtrate  without  heat.  Mix  the  alcohol  and  rose  water,  and 
add  the  mixture  to  the  solution.     Neutralize  the  elixir  carefully  with  water  of  ammonia,  add  the 
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ounces  av.] ;  Alcohol,  "Water,  each,  a  sufficient  quantity^  To  make  three  hundred 
parts  [about  four  pints].  Mix  Alcohol  and  Water  in  the  proportion  of  one  part  [or 
one  pint]  of  Alcohol  to  three  parts  [or  two  and  a  half  pints]  of  Water.  Add  the 
Oil  of  Orange  to  the  Cotton,  in  small  portions  at  a  time,  distributing  it  thoroughly 
by  picking  the  Cotton  apart  after  each  addition  ;  then  pack  tightly  in  a  conical  perco- 
lator, and  gradually  pour  on  the  mixture  of  Alcohol  and  Water,  until  tico  hundred 
parts  [or  three  and  a  quarter  pints]  of  filtered  liquid  are  obtained.  In  this  liquid 
dissolve  the  Sugar  by  agitation,  without  heat,  and  strain."  U.  S. 

This  is  a  new  officinal  preparation.  Its  introduction  grew  out  of  the  necessity 
for  some  official  action,  which  would  enable  pharmacists  to  readily  furnish  elixirs 
when  called  for  by  an  extemporaneous  or  speedy  process.  The  elixir  of  orange  is, 
of  course,  merely  a  base  or  vehicle,  and  in  many  cases  the  medicinal  substance  may 
"he  simply  dissolved  in  the  elixir.  It  may  be  necessary  to  add  some  insoluble,  inert 
powder,  like  precipitated  chalk,  carbonate  of  magnesium,  etc.,  to  the  liquid  before 
filtering,  in  order  to  obtain  a  perfectly  transparent  elixir,  and  it  is  customary  in 
many  parts  of  the  country  to  color  the  preparation  with  cochineal  or  caramel. 

caramel,  and  strain  through  canton  flannel,  without  pressure,  adding  enough  water  through  the 
strainer  to  make  the  finished  elixir  measure  one  pint. 

Elixir  of  Pepiin,  Bismuth,  and  Strychnine.  [One  fluidraehm  contains  2  grains  each  of  sac- 
charated  pepsin  and  ammonio-citrate  of  bismuth,  and  ^  of  a  grain  of  sulphate  of  strychnine.] 
Sulphate  of  strychnine,  2  grains;  elixir  of  pepsin  and  bismuth,  16  fluidounces. 

Dissolve. 

Elixir  of  Pyrophosphate  of  Iron.  Soften  256  grains  of  pyrophosphate  of  iron  in  i  fluidounce 
of  water;  add  15^  fluidounces  of  simple  elixir;  mix  and  filter. 

Elixir  of  the  Phosphates  of  Inm  and  Quinine.  [One  fluidraehm  contains  1  grain  of  pyrophos- 
phate of  iron,  and  i  grain  of  the  alkaloid  quinine.]  Quinine  (alkaloid),  64  grains;  pyrophosphate 
of  iron,  128  grains;  stronger  alcohol,  2  fluidounces;  water,  3  fluidounces ;  syrup,  3  fluidounces  ;  elixir 
of  orange,  S  fluidounces. 

Dissolve  the  quinine  in  the  alcohol,  ami  the  pyrophosphate  of  iron  in  the  water.  Mix  the  two 
solutions,  add  the  syrup  and  the  elixir.     Filter  if  necessary.  (W.  S.  Thompson.) 

Elixir  of  the  Phosphates  of' Iron,  Quinine,  and  Strychnine.  [One  fluidraehm  contains  1  grain 
of  pyrophosphate  of  iron,  i  grain  of  quinine,  and  -^  grain  of  strychnine.]  Strychnine,  2  grains; 
quinine,  64  grains  ;  pyrophosphate  of  iron,  12S  grains;  stronger  alcohol,  2  fluidounces;  water,  3 
fluidounces;  syrup,  3  fluidounces;  elixir  of  orange,  8  fluidounces. 

Dissolve  the  strychnine,  and  afterwards  the  quinine,  in  the  alcohol.  Dissolve  the  pyrophosphate 
of  iron  in  the  water.  Mix  the  two  solutions  and  add  the  syrup  and  the  elixir.  Filter,  if  necessary. 
(W.  S.  Thompson.) 

Elixir  of  Pyrophosphate  of  Iron,  Quinine,  and  Strychnine.  Sulphate  of  quinine,  60  grains; 
strychnine,  1  grain:  citric  acid.  5  grains:  stronger  alcohol,  3  fluidounces:  solution  of  oil  of  orange, 
50  minims;  syrup,  6  fluidounces;  jiyrophosphate  of  iron,  240  grains;  distilled  water,  7  fluidounces: 
water  of  ammonia,  q.  s. 

Triturate  the  sulphate  of  quinine,  strychnine,  and  citric  acid  together  until  minutely  divided; 
then  add  the  alcohol  and  solution  of  oil  of  orange.  Warm  the  syrup  slightly  (to  about  150°  F.), 
and  add  to  the  turbid  mixture;  when,  uj)On  stirring,  the  mixture  becomes  clear.  To  this  add  the 
pyrophosphate  of  iron,  previously  dissolved  in  the  distilled  water,  and.  finally,  carefully,  water  of 
ammonia  (drop  by  drop),  until  the  elixir  is  perfectly  neutral  to  test-paper;  filter.  The  solution  of 
oil  of  orange  is  made  by  dissolving  1  fluidraehm  of  oil  in  9  fluidrachms  of  alcohol. 

The  finished  preparation  has  a  greenish  yellow  color,  a  pleasant  flavor  of  orange,  and  is  perma- 
nent. (Diehl  &  Schc-ff"er.) 

Compound  Elixir  of  Taraxacum.  Taraxacum  root,  6  ounces ;  wild  cherry  bark,  4  ounces  :  gen- 
tian root,  1  ounce;  orange  peel,  2  ounces;  cinnamon,  coriander,  of  each,  1  ounce;  anise,  cardamom, 
caraway  seed,  of  each,  2  drachms;   liquorice  root,  1  ounce;   simple  syrup,  2A  pints. 

Mix  water  and  alcohol  together  in  the  proportion  of  3  pa^ts  of  the  former  and  1  part  of  the 
latter.  Moisten  the  drugs,  which  have  previously  been  powdered  together,  with  6  fluidounces  of  the 
mixture,  pack  in  a  conical  percolator,  pour  on  sufllcient  of  the  alcoholic  mixture  to  obtain  6i  pints, 
add  the  syrup,  and  mix. 

This  is  the  original  formula  of  Mr.  P.  C.  Candidu^. 

Compound  Elixir  of  Taraxacum.  Fluid  extract  of  taraxacum,  6  fluidounces;  fluid  extract  of 
gentian,  1  fluidounce;  oil  of  orange,  100  drops;  oil  of  cinnamon,  12  drops;  oil  of  anise,  10  drops; 
oil  of  caraway,  5  drops;  oil  of  coriander,  20  drops;  extract  of  liquorice,  1  ounce;  syrup  of  wild 
cherry.  2J  pints;  alcohol,  IJ  pints;  water,  4  pints. 

-Mix  the  oils  with  the  alcohol,  and  the  extracts  with  the  svrup,  add  the  water,  and  filter.  (For- 
mula of  A.  P.  A.,  1871.) 

Elixir  of  Valerianate  of  Ammonium.  [One  fluidraehm  contains  2  grains  of  the  salt.]  Valeri- 
anate of  ammonium,  260  grains;  water,  1  fluidounce;  elixir  of  orange,  15  fluidounces;  water  of 
ammonia,  q.  s. 

Mix  the  salt  with  the  water,  and  add  gradually  water  of  ammonia,  until  a  solution  neutral  to 
test-paper  is  obtained.  Jlix  this  solution  with  the  elixir  of  orange  and  filter.  This  is  usually  col- 
ored with  tincture  of  cochineal. 


640  Emplastra.  •  part  i. 

EMPLASTRA.     Plasters. 
(em-plSs'tra,) 

Emplatres,  Fr.;  Pilaster,  G. 

Plasters  are  solid  compounds  intended  for  external  applicatien,  adhesive  at  the 
temperature  of  the  human  body,  and  of  such  a  consistence  as  to  render  the  aid  of 
heat  necessary  in  spreading  them.  Most  of  them  have  as  their  basis  a  compound 
of  olive  oil  and  litharge,  constituting  the  Emplastrum  Plumbi  of  the  Pharma- 
copceias.  Others  owe  their  consistence  and  adhesiveness  to  resinous  substances,  or 
to  a  mixture  of  these  with  wax  and  fats. 

In  the  preparation  of  the  plasters,  care  is  requisite  that  the  heat  employed  be  not 
sufficiently  elevated  to  produce  decomposition,  nor  so  long  continued  as  to  drive  off 
any  volatile  ingredient  upon  which  the  virtues  of  the  preparation  may  in  any  degree 
depend.  After  having  been  prepared,  they  are  usually  shaped  into  cylindrical  rolls, 
and  wrapped  in  paper  to  exclude  the  air.  Plasters  should  be  firm  at  ordinary  tem- 
peratures, should  spread  easily  when  heated,  and,  after  being  spread,  should  remain 
soft,  pliable,  and  adhesive,  without  melting,  at  the  heat  of  the  human  body.  When 
long  kept,  they  are  apt  to  change  color  and  to  become  hard  and  brittle  ;  and,  as  this 
alteration  is  most  observable  upon  their  surface,  it  must  depend  chiefly  upon  the 
action  of  the  air,  which  should  therefore  be  as  much  as  possible  excluded.  The  de- 
fect may  usually  be  remedied  by  melting  the  plaster  with  a  moderate  heat,  and 
adding  a  sufiicient  quantity  of  oil  to  give  it  the  due  consistence. 

Plasters  are  prepared  for  use  by  spreading  them  upon  leather,  linen,  or  muslin, 
according  to  the  particular  purposes  they  are  intended  to  answer.  Leather  is  most 
convenient  when  the  application  is  made  to  the  sound  skin,  linen  or  muslin  when 
the  plaster  is  used  as  a  dressing  to  ulcerated  or  abraded  surfaces,  or  with  the  view 
of  bringing  and  retaining  together  the  sides  of  wounds.  The  leather  usually  pre- 
ferred is  white  sheep-skin,  or  the  kind  known  commercially  as  "  hemlock  splits.  '  A 
margin  about  a  quarter  or  half  an  inch  broad  should  usually  be  left  uncovered,  in 
order  to  facilitate  the  removal  of  the  plaster,  and  to  prevent  the  clothing  in  contact 
with  its  edges  from  being  soiled.  An  accurate  outline  may  be  obtained  by  pasting 
upon  the  leather  a  piece  of  paper,  so  cut  as  to  leave  in  the  centre  a  vacant  space  of 
the  required  dimensions,  and  removing  the  paper  when  no  longer  needed.  The 
same  object  may  often  be  accomplished  by  employing  two  narrow  rulers  of  sheet  tin 
graduated  in  inches,  and  so  shaped  that  each  of  them  may  form  two  sides  of  a  rec- 
tangle. These  may  be  applied  in  such  a  manner  as  to  enclose  within  them  any  given 
rectangular  space,  and  may  be  fixed  by  weights  upon  the  leather,  or  preferably  ad- 
justed by  set-screws,  while  the  plaster  is  spread.  For  any  other  shape,  as  in  the 
instance  of  plasters  for  the  breast,  pieces  of  tin  may  be  employed  having  a  vacuity 
within,  corresponding  to  the  required  outline.  The  spreading  of  the  plaster  is  most 
conveniently  accomplished  by  the  use  of  a  spatula  or  plaster  iron.  This  may  be 
heated  by  means  of  a  spirit  lamp.  Care  must  be  taken  that  the  instrument  be  not 
so  hot  as  to  discolor  or  decompose  the  plaster ;  and  special  care  is  requisite  in  the 
case  of  those  plasters  which  contain  a  volatile  ingredient.  A  sufficient  portion  of 
the  plaster  should  first  be  melted  by  the  heated  instrument,  and,  having  been  re- 
ceived on  a  piece  of  coarse  stifi"  paper,  or  in  a  shallow  tin  tray  open  on  one  side, 
should,  when  nearly  cool,  be  transferred  to  the  leather,  and  applied  quickly  and 
evenly  over  its  surface.  By  this  plan  the  melted  plaster  is  prevented  from  pene- 
trating the  leather,  as  it  is  apt  to  do  when  applied  too  hot.  Before  removing  the 
paper  from  the  edge  of  the  plaster,  if  this  has  become  so  hard  as  to  crack,  the  iron 
should  be  drawn  over  the  line  of  junction.  When  linen  or  muslin  is  used,  and  the 
dimensions  of  the  portion  to  be  spread  are  large,  as  is  often  the  case  with  adhesive 
plaster,  the  best  plan  is  to  pass  the  cloth  "  on  which  the  plaster  has  been  laid  through 
a  machine,  formed  of  a  spatula  fixed  by  screws  at  a  proper  distance  from  a  plate  of 
polished  steel."  A  machine  for  spreading  plasters  is  described  by  M.  Herent  in  the 
Joimi.  de  Pharm.  (3e  ser.,  ii.  403).*     (See  also  N.  E.,  1879,  p.  387.) 

*  It  has  been  customary  with  apothecaries  to  employ  an  apparatus,  such  as  that  figured  on  the 
opposite  page,  for  spreading  quantities  of  plasters.  An  oblong  rectangular  block  of  hard  wood  (a  e) 
has  its  upper  surface  (c)  slightly  convex.    To  this  is  attached  by  a  movable  joint  (at  r)  a  sheet- 
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The  spreading  of  plasters  has  become  to  a  great  extent  a  lost  art  to  the  pharma- 
cist of  this  country,  owing  to  the  introduction  of  machine-spread  plasters,  which 
contain  india  rubber  in  the  adhesive  composition.  These  are  reasonably  permanent, 
and  do  not  require  the  application  of  heat.  When  made  by  reliable  manufacturers 
they  are  in  many  cases  to  be  preferred,  but,  unfortunately,  the  introduction  of  im- 
mense quantities  of  worthless  plasters  by  unscrupulous  makers  has  caused  many 
practitioners  to  direct  these  to  be  spread  by  the  pharmacist  from  officinal  plaster. 
The  perforation  or  "  porousing"  of  plasters  is  usually  accomplished  on  a  large  scale 
by  expensive  apparatus.  Prof.  J.  P.  Remington  has  devised  an  inexpensive  appa- 
ratus whereby  the  apothecary  can  perforate  those  spread  by  himself  (A.J.  P.,  1878, 
p.  171.)* 

EMPLASTRUM   AMMOXIACI.    U.S.     Ammoniac  Plaster. 

(EM-PLAS'TRUM  AM-3I0-Jfi'A-CI.) 

Emplatre  de  Gomme  Ammoniaque,  Emplatre  fondant  (rfsolutif).  fr.:  Ammoniak-Pflaster,  G. 

"  Ammoniac,  one  hundred  parts  [or  five  ounces  av.] ;  Diluted  Acetic  Acid,  one 
hundred  and  forty  parts  [or  half  a  pint].  Digest  the  Ammoniac  in  the  Diluted 
Acetic  Acid,  in  a  suitable  vessel,  avoiding  contact  with  metals,  until  it  is  entirely 
emulsionized ;  then  strain  and  evaporate  the  strained  liquid,  by  means  of  a  water- 
batn,  stirring  constantly,  until  a  small  portion,  taken  from  the  vessel,  hardens  on 
cooling."  U.  S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

As  ammoniac  is  not  usually  kept  purified  in  our  shops,  the  straining  of  the  solu- 
tion in  the  diluted  acid  is  directed,  as  the  most  convenient  method  of  separating 
impurities.     Dr.  Duncan  remarked  that  the  plaster,  prepared  in  iron  vessels,  "  ac- 

iron  frame  (ft),  with  an  opening  (n)  of  the  dimensions  of  the  plaster  to  be  spread,  and  clasps  (rf)  at 
the  other  end,  by  which  this  may  be  fixed  to  the  block.  Another  portion  of  the  apparatus  is  a  sheet- 
iron  or  tin  frame  (m),  by  which  the  leather  is  cut  out,  and  the  margin  marked.  The  leather  thus  pre- 
pared is  laid  on  the  convex  surface  of  the  block  (e) ;  the  sheet-iron  frame  is  brought  down  on  it  evenly 
(as  at  A  i);  the  plaster,  previously  melted,  but  not  too  hot,  is  poured  on  the  leather  in  the  centre,  and, 
by  means  of  an  iron  instrument  (3)  previously  heated  by  a  spirit  lamp,  is  spread  uniformly  over 
the  surface,  the  thickness  being  regulated  by  the  frame  against  which  the  iron  Is  pressed.  Any 
excess  of  plaster  is  thus  pressed  over  upon  the  frame.     The  point  of  a  sharp  instrument .(0  is  then 


^X^ 


drawn  along  the  interior  edge  of  the  frame  so  as  to  separate  the  plaster  from  it,  after  which  the 
clasps  are  unfastened  and  the  plaster  removed. 

*  Emplastrum  Aconiti.  Aconite  Plaster.  (Emplatre  d'Aconit, /"r.;  Aconit-Pflaster,  G.)  "Take  of 
Aconite  Root,  in  fine  powder,  sixteen  tmyounces  ;  Alcohol,  Resin  Plaster,  each,  a  siijficietit  quantit;/. 
Moisten  the  Aconite  Root  with  six  fluidounccs  of  Alcohol,  and  pack  it  in  a  conical  percolator. 
Cover  the  surface  with  a  disk  of  paper,  and  pour  upon  it  ten  fluidounces  of  Alcohol.  'When  the 
liquid  begins  to  drop,«cork  the  percolator,  and,  having  closely  covered  it  to  prevent  evaporation, 
set  it  aside  in  a  moderately  warm  place  for  four  days.  Then  remove  the  cork,  and  gradually  pour 
on  Alcohol  until  two  pints  of  tincture  have  been  obtained  or  the  Aconite  Root  is  exhausted.  Distil 
off  a  pint  and  a  half  of  .alcohol,  and  evaporate  the  residue  to  a  soft  uniform  extract  by  means  of  a 
water-bath.  Add  to  this  sufficient  Resin  Plaster,  previously  melted,  to  make  the  mixture  weigh 
sixteen  troynunces,  and  then  mix  them  thoroughij-."  V.  S.  1S70.  , 

This  plaster  was  introduced  into  the  Pharmacopoeia  of  1870.  The  formula  is  a  modification  of 
that  proposed  by  Prof.  Procter.  (.-1.  J.  P.,  xxv.  202.)  Aconite  Plaster  may  be  used  whenever  it  is 
desired  to  produce  a  very  powerful  local  anodyne  effect. 
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quires  an  unpleasant  dark  color,  from  being  impregnated  with  iron,  whereas,  when 
{irepared  in  a  glass  or  earthenware  vessel,  it  has  a  yellowish  white  color,  and  more 
pleasant  appearance."  Care  should  also  be  used  to  avoid  iron  spatulas  in  its  prep- 
aration, as  the  acetic  acid  acts  on  that  metal,  and  discolors  the  plaster.  The  use 
of  a  moderate  heat  will  facilitate  the  action  of  the  diluted  acid ;  and  at  best  it  is  a 
thick  creamy  mass  that  is  obtained,  which  requires  the  aid  of  the  hand  to  strain  it 
properly. 

Medical  Properties.  The  ammoniac  plaster  is  stimulant,  and  is  applied  over 
scrofulous  tumors  and  chronic  swellings  of  the  joints,  to  promote  their  resolution. 
It  often  produces  a  papular  eruption,  and  sometimes  occasions  considerable  inflam- 
mation of  the  skin. 

EMPLASTRUM  AMMONIACI  CUM  HYDRARGYRO.   U.S.,  Br. 

Ammoniac  Plaster  with  Mercury. 

(EM-PLXS'TRUM  XM-MO-Ni'A-Ci  CUM  HY-DKAR'9y-R6.) 

Emplatre  de  Gomine  Ammoniaque  mercuriel,  Fr.;  Quecksilber-  und  Ammoniak-Pflastcr,  G. 

"  Ammoniac,  seven  hundred  and  twenty  parts  [or  thirteen  ounces  av.]  ;  Mercury, 
one  hundred  and  eighty  parts  [or  three  and  one-quarter  ounces  av.]  ;  Olive  Oil, 
c/^/i^^ar^s  [or  sixty  grains]  ;  Sublimed  Sulphur,  one  part  [or  eight  grains];  Di- 
luted. Acetic  Acid,  one  thousand  parts  [or  seventeen  fluidounces]  ;  Lead  Plaster,  a 
sufficient  quantity^  To  make  one  thousand  parts  [or  eighteen  ounces  av.].  Digest  the 
Ammoniac  in  the  Diluted  Acetic  Acid,  in  a  suitable  vessel,  avoiding  contact  with 
metals,  until  it  is  entirely  emulsionized ;  then  strain,  and  evaporate  the  strained 
liquid  by  means  of  a  water-bath,  stirring  constantly,  until  a  small  portion,  taken 
from  the  vessel,  hardens  on  cooling.  Heat  the  Olive  Oil,  and  gradually  add  the 
Sulphur,  stirring  constantly  until  they  unite ;  then  add  the  Mercury,  and  triturate 
until  globules  of  the  metal  cease  to  be  visible.  Next  add,  gradually  the  Ammoniac, 
while  yet  hot ;  and  finally,  having  added  enough  Lead  Piaster,  previously  melted 
by  means  of  a  water-bath,  to  make  the  mixture  weigh  one  thousand  parts  [or  eigh- 
teen ounces  av.],  mix  the  whole  thoroughly."    U.  S. 

"  Take  of  Ammoniacum  twelve  ounces  [avoirdupois] ;  Mercury  three  ounces 
[avoird.]  ;  Olive  Oil  one  fluidrachm ;  Sublimed  Sulphur  eight  grains.  Heat  the 
Oil,  and  add  the  Sulphur  to  it  gradually,  stirring  till  they  unite.  With  this  mix- 
ture triturate  the  Mercury  until  globules  are  no  longer  visible ;  and,  lastly,  add  the 
Ammoniacum,  previously  liquefied,  mixing  the  whole  carefully."  Br. 

The  finished  preparation  does  not  differ  materially  from  that  produced  by  the 
formula  of  the  last  Pharmacopoeia.  The  use  of  diluted  acetic  acid  to  facilitate  the 
straining  of  the  ammoniac  is  an  improvement  over  the  water  formerly  used.  The 
use  of  lead  plaster  to  bring  up  the  weight  is  needless,  in  our  opinion. 

The  only  use  of  the  sulphur  is  to  aid  in  the  extinguishment  of  the  mercury ;  as 
the  compound  formed  by  it  with  the  metal  is  probably  inert.  "When  ammoniac  not 
previously  prepared  is  used,  as  it  is  not  fusible  by  heat,  it  must  be  brought  to  the 
proper  consistence  by  softening  it  in  a  small  quantity  of  hot  water,  straining,  and 
evaporating. 

Medical  Properties  and  Uses.  This  plaster  unites  with  the  stimulant  power 
of  the  ammoniac  the  specific  properties  of  the  mercury,  which  is  sometimes  absorbed 
in  sufficient  quantity  to  afi"ect  the  gums.  It  is  used  as  a  discutient  in  enlargement 
of  the  glands,  tumefaction  of  the  joints,  nodes,  and  other  indolent  swellings,  es- 
pecially when  dependent  on  a'  venereal  taint.  It  is  also  sometimes  applied  over  the 
liver  in  chronic  hepatitis.* 

^  Emplastrum  Andmonii.  Antimonial  Plaster.  (Emplastrum  Stibiatum,  s.  Antimoniale ;  Em- 
pllLtre(Poix)  em6tis6e,  Emplatre  antimonial,  Ft:;  Brechweinstein-Pflaster,  G.)  "  Take  of  Tartrate 
of  Antimony  and  Potassium,  in  fine  powder,  a  troyouiice  ;  Burgundy  Pitch /o«r  troijoxinces.  Melt 
the  Pitch  by  means  of  a  water-bath,  and  strain ;  then  add  the  powder,  and  stir  them  well  together 
until  the  mixture  thickens  on  cooling."   U.S.  1870. 

This  is  a  useful  formula,  although  no  longer  officinal.  It  affords  one  of  the  most  convenient 
methods  of  obtaining  the  local  pustulating  effects  of  tartar  emetic.  For  its  effects  and  uses,  see 
Antimonii  et  Potaseii  Tartraa, 
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EMPLASTRUM  ARNIC^E.  U.  S.     Arnica  Plaster. 

(EJI-PLAS'TRUM  AR'NI-g,«— «r'ni-*e.) 

Emplatre  d'Arniqne,  Fr.;  Arnicapflaater,  G. 

''  Extract  of  Arnica  Root.  A/i'y  parts  [or  four  ounces  av.]  ;  Resin  Plaster,  OTie 
hundred  parts  [or  eight  ounces  av.].  Add  the  Extract  to  the  Plaster,  previously 
melted  by  means  of  a  water-bath,  and  mix  them  thoroughly."    V.  S. 

These  ingredients  incorporate  readily,  and  form  a  good  plaster.  The  preparation 
was  introduced  into  the  Pharmacopoeia,  to  enable  the  apothecary  to  meet  the  de- 
mand for  a  convenient  preparation  of  arnica  for  external  use.  It  is  supposed  to  be 
useful  in  sprains  and  bruises,  and  sometimes  probably  acts  beneficially  by  its  stimu- 
lant properties  in  chronic  rheumatism  and  other  chronic  external  inflammations. 

EMPLASTRUM  ASAFCETID^E.  U.  S.    Asafetida  Plaster. 

(EM-PLAS'TKyjI  AS-A-FCET'I-D^— as-a-fet'i-de.) 
Emplastrum  Assafoetidae,  Emplastrum  Foetidnm)  Emplatre  d'As6fetide,  Emplatretfetide  (anti- 
hysterique),  Fr.:  Stinkasant-Pflaster,  G. 

''Asafetida,  thirty-Jive  ports  [or  thirteen  ounces  av.]  ;  Lead  Plaster,  thirty-Jive 
parts  [or  thirteen  ounces  av.] ;  Galbanum,  Jij'teen  parts  [or  five  and  a  half  ounces 
av.]  ;  Yellow  Wax,  Jij'teen  parts  [or  five  and  a  half  ounces  av.] ;  Alcohol,  one 
hundred  and  twenty  parts  [or  three  pints].  Digest  the  Asafetida  and  Galbanum 
with  the  Alcohol  on  a  water-bath,  separate  the  liquid  portion,  while  hot,  from  the 
coarser  impurities  by  straining,  and  evaporate  it  to  the  consistence  of  honey ;  then 
add  the  Lead  Plaster  and  the  Wax,  previously  melted  together,  stir  the  mixture 
well,  and  evaporate  to  the  proper  consistence."  C  S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

The  directions  of  the  L^.  S.  Pharmacopoeia  indicate  the  mode  in  which  the  gum- 
resins  may  be  brought  to  the  liquid  state  before  being  incorporated  with  the  other 
ingredients.  Galbanum  melts  sufficiently  by  the  aid  of  heat  to  admit  of  being 
strained ;  but  this  is  not  the  case  with  asafetida,  which  must  be  prepared  by  dis- 
solving ifc  in  a  small  quantity  of  hot  water  or  alcohol,  straining,  and  evaporating  to 
the  consistence  of  honey ;  and  even  galbanum  may  be  most  conveniently  treated  in 
the  same  way.  Formerly  these  gum-resins  were  ordered  merely  to  be  melted  and 
strained.  •  • 

This  plaster  may  be  advantageously  applied  over  the  stomach  or  abdomen,  in 
cases  of  hysteria  attended  with  flatulence,  and  to  the  chest  or  between  the  shoulders 
in  hooping-cough. 

E^IPLASTRUM  BELLADOXX^E.  U.  S.,  Br.    Belladonna  Plaster. 

( E>l-PL.\S'TRrM  BEL-L.\-D0X'X.E.) 

Emplatre  de  BeHadone,  Fr.:  Belladonna-Pflaster,  G. 

"Belladonna  Root,  in  Xo.  60  powder,  one  hundred  parts  [or  16  ounces  av.] ; 
Alcohol,  Resin  Plaster,  each,  a  sufficient  quantity,  To  make  one  hundred  parts. 
Moisten  the  powder  with  forty  parts  [or  7  fluidounces]  of  Alcohol,  and  pack  it 
firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  the  Belladonna  Root  is  exhausted.  Reserve  the  first  ninety 
parts  [or  14  fluidounces]  of  the  percolate  ;  evaporate  the  remainder  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  ten  parts  [or  2  fluidounces]  ;  mix  this  with  the 
reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature  to  a  soft 
uniform  extract.  Add  to  this  enough  Resin  Plaster,  previously  melted,  to  make  the 
whole  weigh  one  hundred  parts  [or  16  ounces  av.],  and  mix  thoroughly."    U.S. 

"  Take  of  Extract  of  Belladonna,  Resin  Plaster,  each,  three  ounces  [avoirdupois]; 
Rectified  Spirit  six  Jtuidounces  [Imperial  measure].  Rub  the  Extract  and  Spirit 
together  in  a  mortar,  and  when  the  insoluble  matter  has  subsided,  decant  the  clear 
solution,  remove  the  spirit  by  distillation  or  evaporation,  and  mix  the  alcoholic 
extract  thus  obtained  with  the  Resin  Plaster  melted  by  the  heat  of  a  water-bath, 
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continuing  the  heat  until  with  constant  stirring  the  plaster  has  acquired  a  suitable 
consistence."    Br. 

This  preparation  was  formerly  prepared  with  the  extract  made  from  the  inspis- 
sated juice  of  the  leaves,  and  is  so  still  in  the  British  process;  but  in  the  last 
edition  of  the  U.  S.  Pharmacopoeia  an  alcoholic  extract  of  the  root  was  substituted 
with  the  cflfect  of  rendering  the  plaster  easier  to  be  spread  and  more  adhesive,  and 
the  officinal  preparation  is  now  of  a  light  yellowish  brown  color,  without  a  shade  of 
green.  It  is  a  useful  anodyne  application  in  neuralgic  and  rheumatic  pains,  and  in 
dysmenorrhoea.  We  have  seen  the  constitutional  effects  of  belladonna  result  from 
its  external  use.*  Machine-spread  belladonna  plaster  can  be  found  in  the  market, 
which  was  admitted  by  a  representative  of  the  manufacturer  to  contain  no  extract  of 
belladonna  whatever,  but  to  be  purely  factitious. 

EMPLASTRUM  CALEFACIENS.  Br.    Warm  Plaster. 

(EM-PLAS'TnUM  CAL-E-FA'CI-EN§— kal-g-fa'shg-gnz.) 

See  Emplastrum  Picis  cum  Cantharide.  U.  S. 

EMPLASTRUM  CANTHARIDIS.  Br.    Cantharides  Plaster.    Blister- 
ing Plaster. 

(EM-PLXS'TEUM  CAN-TII.\R'I-DIS.) 

See  Ceratum  Cantharidis.  U.  S. 

EMPLASTRUM  CAPSICI.  U.  S.     Capsicum  Plaster. 
(em-plXs'trum  cXp'si-ci.) 

"  Kesin  Plaster,  Oleoresin  of  Capsicum,  each,  a  sufficient  quantity.  Melt  the 
Resin  Plaster  at  a  gentle  heat,  spread  a  thin  and  even  layer  of  it  upon  muslin,  and 
allow  it  to  cool.  Then  having  cut  off  a  piece  of  the  required  size,  apply  a  thin 
coating  of  Oleoresin  of  Capsicum,  by  means  of  a  brush,  leaving  a  narrow,  blank 
margin  along  the  edges.  A  space  of  four  inches,  or  ten  centimeters  square,  should 
contain  four  grains,  or  twenty-five  centigrammes,  of  Oleoresin  of  Capsicum."    U.  S. 

This  is  a  new  officinal.  It  is  a  convenient  way  of  obtaining  the  rubefacient 
effects  of  capsicum ;  of  course*  the  practice  will  be»for  the  pharmacist  to  employ 
machine  adhesive  plaster  as  the  base  ;  aFthough,  with  a  little  experience,  very  good 
work  can  be  done  by  hand. 

EMPLASTRUM  CERATI  SAPONIS.  Br.    Soap  Cerate  Plaster. 

(EM-PLXS'TKUM  CE-RA'TI  SA-PO'JflS.) 

Emplatre  de  Savon  saturnc,  Fr.;  Seifencerat-Pflaster,  G. 

"  Take  of  Hard  Soap,  in  powder,  ten  ounces  [avoirdupois] ;  Yellow  Wax  twelve 
and  a  half  ounces  [avoir.] ;  Olive  Oil  one  pint  [Imperial  measure]  ;  Oxide  of  Lead 
fifteen  ounces  [avoir.] ;  Vinegar  one  gallon  [Imp.  meas.].  Boil  the  Vinegar  and 
Oxide  of  Lead  together,  by  the  heat  of  a  steam-bath,  constantly  stirring  them  until 
the  Oxide  has  combined  with  the  Acid ;  then  add  the  Soap  and  boil  again  until 
most  of  the  moisture  is  evaporated ;  finally,  add  the  Wax  and  Oil  melted  together, 
and  stir  the  whole  continuously,  maintaining  the  heat  until  by  the  evaporation  of 
the  remaining  moisture  the  product  has  acquired  the  proper  consistence  for  a 
plaster."  Br. 

This  is  the  old  Ceratum  Saponis  Compositum  of  the  London  College,  the  name 
of  which  has  been  changed  in>  the-British  Pharmacopoeia,  because,  the  former  class 
of  Cerates  having  been  abandoned,  it  was  necessary  to  put  the  preparation  into  an- 
other class  with  a  different  title.  It  is  not  strictly  a  plaster,  as  this  term  is  under- 
stood in  American  pharmacy  ;  for  heat  is  not  required  to  spread  it,  it  being  applied  to 
the  leather  or  cloth  by  means  of  a  spatula,  like  our  Cerates,  to  which  it  properly  be- 
longs. Indeed,  it  is  essentially  the  same  preparation  as  the  Ceratum  Sajionis  of  the 
U.  S.  P.  1870,  consisting,  like  that,  of  soap  plaster  with  wax  and  olive  oil,  though 

*Mr.  T.  W.  Worthington  proposes  a  formula  for  making  belladonna  plaster  with  caoutchouc 
in  the  A,  J.  P.,  xliii.  163. 
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made  differently,  and  containing  some  acetate  of  sodium,  as  an  incidental  result  of 
the  process.  In  the  British  formula,  subacetate  of  lead  is  first  formed  by  the  boiling 
of  litharge  or  oxide  of  lead  with  vinegar ;  and  the  subacetate  is  then  converted,  by 
double  decomposition  with  hard  soap,  into  a  compound  of  the  oxide  of  lead  and  the 
fatty  acids  of  the  soap,  and  acetate  of  sodium,  which,  with  some  glycerin  formed  in 
the  process,  remains  as  an  ingredient  of  the  lead  plaster.  The  process  is  completed 
by  incorporating  this  with  the  melted  wax  and  oil,  thus  in  fact  converting  the  prepara- 
tion into  a  cerate.  (See  Ceratum  Saponis.') 

EMPLASTRUM  FERRI.  U.  S.     Iron  Plaster.     [Strengthening 

Plaster.'] 

(EM-PLAS'TRUM  FEE'KI.) 
Emplastram  Soborans^  Br.;  Chalybente  Plaster;  Emplastrum  Ferratum,  8.  Martiale ;  Em- 
platre  d'Oxyde  rouge  de  Ner,  Emplatre  de  Canet,  Fr.;  Eisenpflaster,  Starkendes  Pflaster,  G. 

"  Hydrated  Oxide  of  Iron,  dried  at  a  temperature  not  exceeding  80°  C.  (176°  F.), 
ten  parts  [or  one  ounce  av.] ;  Canada  Turpentine,  ten  parts  [or  one  ounce  av.] ; 
Burgundy  Pitch,  ten  parts  [or  one  ounce  av.]  ;  Lead  V\&?>tQr,  seventy  parts  [or  seven 
ounces  av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  the  Lead  Plaster. 
Canada  Turpentine,  and  Burgundy  Pitch  by  means  of  a  water-bath  ;  then  add  the 
Oxide  of  Iron,  and  stir  constantly  until  the  mixture  thickens  on  cooling."    U.  S. 

"  Take  of  Hydrated  Peroxide  of  Iron,  in  fine  powder,  one  ounce  ;  Burgundy  Pitch 
tico  ounces  ;  Lead  Plaster  eight  ounces.  Add  the  Peroxide  of  Iron  to  the  Burgundy 
Pitch  and  Lead  Plaster,  previously  melted  together,  and  stir  the  mixture  constantly 
till  it  stiffens  on  cooling."  Br. 

This  preparation  differs  from  that  officinal  in  1870  in  the  substitution  of  hydrated 
oxide  of  iron  for  the  subcarbonate,  and  of  Canada  turpentine  for  a  portion  of  the 
Burgundy  pitch.  This  latter  change  is  of  questionable  utility,  the  object  being  to 
render  the  plaster  more  adhesive  and  flexible.  It  will  probably  be  found  too  soft 
now,  and  the  Canada  turpentine  irritant.  The  same  end  could  have  been  accom- 
plished, if  desired,  by  the  addition  of  olive  oil.  The  use  of  hydrated  oxide  of  iron 
in  the  place  of  the  subcarbonate  is  an  improvement,  and  in  this  respect  the  plaster  is 
in  accord  with  the  British  formula. 

This  preparation  has  enjoyed  some  popular  celebrity,  under  the  impression  that  it 
strengthens  the  parts  to  which  it  is  applied ;  whence  it  has  derived  the  name  of 
strengthening  plaster.  It  is  used  in  those  conditions  of  the  loins,  larger  muscles,  and 
joints  which,  though  usually  ascribed  to  debility,  are  in  fact  most  frequently  de- 
pendent on  rheumatic  or  other  chronic  inflammatory  affections,  and,  if  relieved  by  the 
plaster,  are  so  in  consequence  of  the  gentle  excitation  produced  by  it  in  the  vessels 
of  the  skin,  or  of  the  exclusion  of  the  air.  It  may  also,  in  some  instances,  give  re- 
lief by  affording  mechanical  support ;  but  neither  in  this  nor  in  any  other  respect 
can  it  be  deemed  very  efficient. 

EMPLASTRUM  GALBAXI.  U.S.,  Br.     Galbanum  Plader. 

(EM-PLAS'TRCM  GXL'BA-NI.) 
Emplastrum  Galbani  Compositum,  U.  S.  1870  :  Emplastrum  Lithargyri  (vel  Plnmbi)  Compo«i- 
tum.  Emplastrum  Diachylon  Compositum  ;  Emplatre  de  Galbanum,  Fr.;  Mutterharz- Pflaster,  Gum- 
mipflaster.  Zugspflaster,  G. 

"  Galbanum.  sixteen  parts  [or  eight  ounces  av.]  ;  Turpentine,  tico  parts  [or  one 
ounce  av.]  ;  Burgundy  Pitch,  six  parts  [or  three  ounces  av.]  ;  Lead  Plaster,  seventy- 
six  parts  [or  thirty-eight  ounces  av.],  To  make  one  hundred  parts  [or  fifty  ounces 
av.].  To  the  Galbanum  and  Turpentine,  previously  melted  together  and  strained, 
add,  first,  the  Burgundy  Pitch,  then  the  Lead  Plaster,  melted  over  a  gentle  fire,  and 
mix  the  whole  thoroughly."    U.  S. 

"  Take  of  Galbanum,  Ammoniacum,  Yellow  Wax,  of  each,  one  ounce  ;  Lead  Plaster, 
eight  ounces.  Melt  the  Galbanum  and  Ammoniacum  together,  and  strain.  Then 
add  them  to  the  Lead  Plaster  and  Wax,  also  previously  melted  together,  and  mix 
the  whole  thoroughly."  Br. 

This  is  the  Compound  Galbanum  Plaster  of  the  U.  S.  Pharm.  1870,  the  title  hav- 
ing been  changed,  with  the  trifling  alteration  of  4  per  cent,  increase  of  lead  plaster. 
35 
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In  the  British  process  the  galbanum  and  ammoniac  are  best  prepared  by  dissolving 
them  in  a  small  quantity  of  hot  water  or  diluted  .alcohol,  straining  the  solution,  and 
evaporating  it  to  the  proper  consistence  for  mixing  with  the  other  ingredients. 

Before  being  employed  in  this  process,  the  galbanum  should  be  purified,  as  it 
often  contains  foreign  matters  which  must  injure  the  plaster.  It  may  be  freed  from 
these  by  melting  it  with  -a  little  water  or  diluted  alcohol,  straining,  and  evaporating 
to  the  due  consistence. 

This  plaster  acts  as  an  excellent  local  stimulant  in  chronic  scrofulous  enlarge^ 
ments  of  the  glands  and  joints.  We  have  employed  the  compound  plaster  in 
obstinate  cases  of  this  kind,  which,  after  having  resisted  general  and  local  deple- 
tion, blistering,  and  other  measures,  have  yielded  under  its  use.  As  a  discutieut  it 
is  also  employed  in  the  induration  which  sometimes  remains  after  the  discharge  of 
abscesses.  It  is  said  to  have  been  useful  in  rickets,  applied  over  the  whole  lumbar 
region,  and  has  been  recommended  in  chronic  gouty  and  rheumatic  articular  affec- 
tions. It  should  not  be  used  in  the  discussion  of  tumors  in  which  any  considerable 
inflammation  exists. 

EMPLASTRUM  HYDRARGYRI.   U.S.,  Br.    Mercurial  Plaster. 

(EM-PLAS'TRUM  IIY-DRAR'^T-EI.J 

Emplastrum  Mercuriale ;  Emplatre  raercuriel,  Fr.;  Quecksilber-Pflaster,  G. 

"  Mercury,  thirti/  parts  [or  three  ounces  av.]  ;  Olive  Oil,  ten  parts  [or  one  ounce 
av.]  ;  Resin,  ten  parts  [or  one  ounce  av.]  ;  Lead  V\?LSter,  Jiffy  parts  [or  five  ounces 
av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  the  Olive  Oil  and 
Resin  together,  and,  when  the  mixture  has  become  cool,  rub  the  Mercury  with  it 
until  globules  of  the  metal  cease  to  be  visible.  Then  gradually  add  the  Lead  Plas- 
ter, previously  melted,  and  mix  the  whole  thoroughly."    U.  S. 

"Take  of  Mercury, /A?-ee  ounces;  Olive  Oi\,  one  Jlindrachm ;  Sublimed  Sul- 
phur, eight  grains ;  Lead  Plaster,  six  ounces.  Heat  the  Oil  and  add  the  Sulphur 
to  it  gradually,  stirring  until  they  unite ;  with  this  mixture  triturate  the  Mercury 
until, globules  are  no  longer  visible,  then  add  the  Lead  Plaster,  previously  liquefied, 
and  mix  the  whole  thoroughly,"  Br.  The  ounce  employed  in  this  process  is  the 
avoirdupois  ounce. 

The  present  officinal  process  difi'ers  from  that  of  the  U.  S.  Pharm.  1870  in  em- 
ploying about  9  per  cent,  less  of  lead  plaster.  The  quantity  of  mercury  is  thus 
slightly  increased,  there  being  now  30  per  cent,  where  there  was  formerly  27'3  per 
cent.     The  British  preparation  is  stronger,  containing  nearly  50  per  cent. 

The  U.  S.  and  former  British  processes  may  be  considered  identical  in  their 
results.  The  sulphuretted  oil  which  was  employed  in  the  process  of  the  London 
College  to  facilitate  the  extinguishment  of  the  mercury  was  abandoned  in  the  first 
British  Pharmacopoeia,  as  just  in  proportion  to  the  increased  facility  of  the  process 
it  lessened  the  efficacy  of  the  resulting  plaster ;  sulphide  of  mercury  being  wholly 
inert.  Nevertheless,  the  Pharmacopoeia  has  i.n  its  last  revision  gone  back  to  the  old 
London  formula,  Mr.  Thomas  Blunt  has  found  it  almost  impossible  to  divide  the 
mercury  sufficiently  by  trituration  with  oil  and  resin,  and  the  resulting  plaster  was 
60  crumbly  that  it  could  not  be  formed  into  rolls ;  but  by  substituting  a  weight  of 
Venice  turpentine  equal  to  that  of  the  oil  and  resin  combined,  he  found  it  to  answer 
completely.  An  objection,  however,  to  the  turpentine  is,  that  it  might  render  the 
plaster  too  irritant  for  susceptible  skins.  (P.  J.  Tr.,  1864,  p.  56.) 

This  plaster  is  employed  to  produce  the  local  efiiects  of  mercury  upon  venereal 
buboes,  nodes,  and  other  chronic  tumefactions  of  the  bones  or  soft  parts,  dependent 
on  a  syphilitic  taint.  In  these  cases  it  sometimes  acts  as  a  powerful  discutient.  It 
is  frequently  also  applied  to  the  side  in  chronic  hepatitis  or  splenitis.  In  peculiarly 
susceptible  persons  it  occasionally  affects  the  gums. 

From  observations  made  in  France  by  M,  Serres  and  others,  it  appears  that  the 
mercurial  plaster  of  the  Codex  (Emplastrum  de  Vigo  cum  Mercurio)  has  the  power, 
when  applied  over  the  eruption  of  smallpox,  before  the  end  of  the  third  day  from 
its  first  appearance,  to  check  its  progress,  and  prevent  suppuration  and  pitting.  This 
operation  of  the  plaster,  so  far  from  being  attended  with  an  increase  of  the  general 


PART  r.  Emplastrum  Ichthyocollse. — Emplasirum  OpU.  647 

symptoms,  seems  to  relieve  them  in  proportion  to  the  diminution  of  the  local  aflfec- 
tion.  It  is  also  thought  that  the  course  of  the  disease  is  favorably  modified  when 
the  mercurial  impression  is  produced  upon  the  system.  That  the  local  effect  is  not 
ascribable  to  the  mere  exclusion  of  the  air  is  proved  by  the  fact  that  the  use  of  lead 
plaster  was  not  followed  by  the  same  results.  It"  is  probable  that  other  mercurial 
preparations  would  answer  the  same  purpose ;  and  the  common  mercurial  ointment 
has,  in  our  own  hands,  proved  effectual  in  rendering  the  eruption  upon  the  face  to 
a  considerable  extent  abortive,  in  one  bad  case  of  smallpox.  But,  as  the  most  suc- 
cessful results  were  obtained  with  the  plaster  above  mentioned,  we  give  the  formula 
of  the  French  Codex  for  its  preparation. 

Emplastrum  de  Vigo  cum  Mercurio.  "  Take  of  simple  plaster  pead  plaster] 
forty  ounces;  yellow  wax  two  ounces;  resin  tico  ounces;  ammoniac,  bdellium, 
olibanum,  and  myrrh,  each,  five  drachms;  saffron  three  drachms;  mercury  ticelve 
ounces;  turpentine  [common  European]  two  ounces ;  liquid  storax  six  ounces;  oil 
of  lavender  two  drachms.  Powder  the  gum-resins  and  saffron,  and  rub  the  mer- 
cury with  the  storax  and  turpentine  in  an  iron  mortar  until  completely  extinguished. 
Melt  the  plaster  with  the  wax  and  resin,  and  add  to  the  mixture  the  powders  and 
volatile  oil.  When  the  plaster  shall  have  been  cooled,  but  while  it  is  yet  liquid,  add 
the  mercurial  mixture,  and  incorporate  the  whole  thoroughly."  This  should  be 
spread  upon  leather  or  linen  cloths,  and  applied  so  as  to  effectually  cover  the  part 
to  be  protected. 

EMPLASTRU^I  ICHTHYOCOLL^.  U.  S.     Isinglass  Plaster. 

[Court  Plaster.'] 

(EM-PLAS'TBUM  ICH-THY-O-COL'L^.) 

"Isinglass,  ten  parts  [or  one  hundred  and  fifty-five  grains];  Alcohol, /orfy  parts 
[or  one  and  three-fourths  fluidounces] ;  Glycerin,  one  part  [or  twelve  minims] ; 
Water,  Tincture  of  Benzoin,  each,  a  sufficient  quantity.  Dissolve  the  Isinglass  in 
a  sufiBcient  quantity  of  hot  Water  to  make  the  solution  weigh  one  hundred  and 
twenty  parts  [or  measure  four  fluidounces].  Spread  one-half  of  this  in  successive 
layers,  upon  taffeta  (stretched  on  a  level  surface ),  by  means  of  a  brush,  waiting  after 
each  application  until  the  layer  is  dry.  Mix  the  second  half  of  the  Isinglass  solu- 
tion with  the  Alcohol  and  Glycerin,  and  apply  it  in  the  same  manner.  Then  re- 
verse the  taffeta,  coat  it  on  the  back  with  Tincture  of  Benzoin  and  allow  it  to  become 
perfectly  dry.  Cut  the  plaster  in  pieces  of  suitable  length  and  preserve  them  in 
well-closed  vessels.  Substituting  gramme  (15"5  grains^  for  part,  the  above  quan- 
tities are  sufficient  to  cover  a  piece  of  taffeta  fifteen  inches  (thirty-eight  cnu}  square." 

This  is  a  new  officinal  preparation.  Although  it  will  probably  be  seldom  made 
by  the  pharmacist,  the  introduction  of  a  formula  will  be  of  service  by  indicating 
the  manner  in  which  isinglass  plaster  can  be  made  by  those  who  desire  to  furnish  a 
good  preparation.  The  addition  of  glycerin  prevents  it  from  becoming  brittle,  and 
the  tincture  of  benzoin  is  intended  to  render  it  water-proof.  This  it  only  partially 
accomplishes.  Castor  oil  and  weak  collodion  have  been  used  instead  with  better 
results.  (See  Court  Plaster,  Part  II.) 

EMPLASTRUM  OPII.  U.  S.,  Br.      Opium  Plaster. 

(EM-PLiS'TRUM  O'PI-I.) 

Emplastrnm  Opiatum,  P.  G.;  Emplastrum  Cephalicum,  s.  Odontalgicum ;  Emplatre  d'Opium, 
Emplatre  cephalique  (temporal,  odontalgique,  calmant),  Fr.;  Opiumpflaster,  Hauptpflafter,  G. 

"  Extract  of  Opium,  six  parts  [or  one  ounce  av.] ;  Burgundy  Pitch,  eighteen  parts 
[or  three  ounces  av.] ;  Lead  Plaster,  seventy-six  parts  [or  twelve  and  one-half  ounces 
av.] ;  Water,  eight  parts  [or  one  and  a  half  fluidounces].  To  make  one  hundred  parts 
[or  seventeen  ounces  av.].  Rub  the  Extract  of  Opium  with  the  Water,  until  uni- 
formly soft,  and  add  it  to  the  Burgundy  Pitch  and  Lead  Plaster,  melted  together  by 
means  of  a  water-bath  ;  then  continue  the  heat  for  a  short  time,  stirrjng  constantly, 
until  the  moisture  is  evaporated."    U.  S. 
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"  Take  of  Opium,  in  fine  powder,  one  ounce  ;  Resin  Plaster  nine  ounces.  Melt 
the  Resin  Plaster  by  means  of  a  wat€r-bath ;  then  add  the  Opium  by  degrees,  and 
mix  thoroughly."  Br. 

We  decidedly  prefer  the  extract  of  opium,  as  employed  in  the  present  U.  S.  process, 
to  the  opium  itself  of  the  British  formula.  It  not  only  forms  a  better  plaster,  but, 
being  soluble,  is  more  likely  to  produce  the  anodyne  effect  desired,  by  being  brought 
by  the  perspiration  to  the  liquid  state  necessary  for  its  absorption.  The  use  of  water 
in  the  former  process  is  also  an  advantage,  as  it  enables  the  opium  to  be  more  thor- 
oughly incorporated  with  the  other  ingredients ;  but  care  should  be  taken  that  the 
moisture  be  well  evaporated. 

The  opium  plaster  is  intended  to  relieve  rheumatic  and  other  pains  in  the  parts  to 
which  it  is  applied. 

EMPLASTRUM  PICIS.  Br.     Pitch  Plaster. 
(em-plXs'trum  pi'cis.) 

"Take  of  Burgundy  Pitch  twenty-six  ounces;  Common  Frankincense  [Terebin- 
thina,  U.S.]  thirteen  ounces;  Resin,  Yellow  Wax,  of  each,yoiw  ounces  and  a  half; 
Expressed  Oil  of  Nutmeg  one  ounce ;  Olive  Oil,  Water,  of  each,  two  flaidounces. 
Add  the  Oils  and  the  Water  to  the  Frankincense,  Burgundy  Pitch,  Resin,  and  Wax, 
previously  melted  together;  then,  constantly  stirring,  evaporate  to  a  proper  consist- 
ence." Br.  The  ounce  used  in  this  process  is  the  avoirdupois  ounce,  and  the  fluid- 
ounce  that  of  the  Imperial  measure. 

This  is  a  rubefacient  plaster,  applicable  to  catarrhal  and  other  pectoral  affectiotis, 
chronic  inflammation  of  the  liver,  and  rheumatic  pains  in  the  joints  and  muscles. 
It  often  keeps  up  a  serous  discharge,  which  requires  that  it  should  be  frequently 
renewed.  The  irritation  which  it  sometimes  excites  is  so  great  as  to  render  its 
removal  necessary. 

EMPLASTRUM  PICIS  BURGUNDIC^.  JJ.8.     Burgundy  Pitch 

Plaster. 

(EM-PLAS'TRUM  PI'CIS  BUR-GUN'DI-g^.) 

Emplastrum  Picatum,  F.P.;  Emplatre  de  Poix  de  Bourgogne,  Fr.;  Bergunder  Pech-Pflaster,  0. 

"  Burgundy  Pitch,  ninety  parts  [or  nine  ounces  av.];  Yellow  Wax,  ten  parts  [or 
one  ounce  av.],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  them  to- 
gether, strain  the  mixture,  and  stir  constantly  until  it  thickens  on  cooling."  U.  S. 

In  the  present  revision  of  the  Pharmacopoeia  the  quantity  of  wax  has  been  dimin- 
ished 3  per  cent,  in  this  plaster.  This  is  undoubtedly  a  step  in  the  wrong  direction  ; 
it  was  done  to  round  up  the  formula,  but  it  would  have  made  a  better  plaster  if  15  per 
cent,  of  wax  had  been  directed  instead  of  10,  whilst  the  addition  of  5  per  cent,  of  olive 
oil  would  have  still  further  improved  it.  The  object  of  the  wax  is  to  give  a  proper 
consistence  to  the  Burgundy  pitch,  and  to  prevent  its  great  tendency  to  become  brittle. 
M.  Lavigne  proposes  to  obviate  the  tendency  of  Burgundy  pitch  plaster  to  crack  by 
incorporating  with  it  caoutchouc,  in  the  following  method.  Dissolve  35  parts,  by 
weight,  of  caoutchouc,  in  small  pieces,  in  13  parts  of  oil  of  petroleum  in  a  close  vessel. 
Melt  together  300  parts  of  Burgundy  pitch  and  25  parts  of  white  wax.  Warm  the 
solution  of  caoutchouc  in  a  suitable  vessel,  and  add  gradually,  with  constant  stirring, 
the  melted  pitch  and  wax,  and  finally  incorporate  thoroughly  with  the  mass  3  parts 
of  glycerin.  (Journ.  de  Pharm.,  4e  ser.,  ix.  131.) 

EMPLASTRUM  PICIS  CANADENSIS.  U.S.    Canada  Pitch  Plaster. 

{Hemlock  Pitch  Plaster.'] 

(em-plXs'trum  pi'cis  cax-a-d£n'sis.) 

Hemlock  Plaster ;  EmpUtre  de  Poix  de  Canada,  Fr.;  Canadapeeh-Pflaster,  O. 

"  Canada  Pitch,  ninety  parts  [or  nine  ounces  av.]  ;  Yellow  Wax,  ten  parts  [or  one 
ounce  av.].  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt  them  together, 
strain  the  mixture,  and  stir  constantly  until  it  thickens  on  cooling."  U.  S. 
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The  yellow  wax,  in  this  preparation,  answers  the  same  purpose  as  in  the  Bur- 
gundy Pitch  Plaster,  and  is  even  more  necessary,  in  order  to  give  the  proper  con- 
sistence to  the  Canada  Pitch.  As  in  the  case  of  Burgundy  Pitch  Plaster,  15  per 
cent,  of  wax  would  have  been  preferable  to  10.  (See  Emplastrum  Picis  Burgundicx.') 

EMPLASTRUM  PICIS  CUM  CANTHARIDE.  U.  S.    PUch  Plaster 
with  Cantharides.     \_Warmmg  Plaster.'] 

(E3I-PLXS'TKUM  Pi'CIS  CCM  CAX-THAR'I-DE.) 
Emplastrum  Calefaciens,  Br.;  Emplatre  de  Poix  cantharide,  Fr.;  Pechpflaster  mit  Canthari- 
den,  (J. 

'•  Burgundy  Pitch,  ninety-two  parts  [or  twenty-three  ounces  av.] ;  Cerate  of 
Cantharides,  eight  parts  [or  two  ounces  av.].  To  make  one  hundred  parts  [or  twenty- 
five  ounces  av.].  Heat  the  Cerate  as  nearly  as  possible  to  100°  C.  (212°  F.)  on  a 
water-bath,  and,  having  continued  the  heat  for  fifteen  minutes,  strain  it  through 
a  close  strainer  which  will  retain  the  Cantharides.  To  the  strained  liquid  add  the 
Pitch,  melt  them  together  by  means  of  a  water-bath,  and,  having  removed  the 
vessel,  stir  the  mixture  constantly  until  it  thickens  on  cooling."    U.  S. 

"  Take  of  Cantharides,  in  coarse  powder,  Expressed  Oil  of  Nutmeg,  Yellow  Wax, 
Resin,  of  each,  foiir  ounces  [avoir.]  ;  Soap  Plaster  three  pounds  and  a  quarter 
[avoir.]  ;  Resin  Plaster  tico  pounds  [avoir.]  ;  Boiling  Water  one  pint  [Imperial 
measure].  Infuse  the  Cantharides  in  the  Boiling  Water  for  six  hours;  squeeze 
strongly  through  calico,  and  evaporate  the  expressed  liquid  by  a  water-bath,  till 
reduced  to  one-third.  Then  add  the  other  ingredients,  and  melt  in  a  water-bath, 
stirring  well  until  the  whole  is  thoroughly  mixed."  Br. 

This  Plaster  is  an  excellent  rubefacient,  more  active  than  Burgundy  pitch,  yet  in 
general  not  suflBciently  .so  to  produce  vesication.  As  prepared  by  the  former  U.  S. 
process,  it  occasionally  blistered ;  and  the  proportion  of  cantharides  has,  therefore, 
been  considerably  diminished  in  the  present  formula.  This  is  unfortunate ;  for, 
while  such  a  reduction  may  render  the  plaster  insufficiently  active  in  most  cases,  it 
does  not  entirely  obviate  the  objection  ;  as  the  smallest  proportion  of  flies,  or  even 
the  Burgundy  pitch  alone,  would  vesicate  in  certain  persons.  In  whatever  mode, 
therefore,  this  plaster  may  be  prepared,  it  cannot  always  answer  the  expectations 
which  may  be  entertained ;  and  the  only  plan,  when  the  skin  of  any  individual 
has  been  found  to  be  very  susceptible,  is  to  accommodate  the  proportions  to  the  par- 
ticular circumstances  of  the  case.  Much,  however,  may  be  accomplished  by  care 
in  the  preparation  of  the  plaster,  towards  obviating  its  tendency  to  blister.  If  the 
flies  of  the  Cerafum  Cantharidis  have  been  coarsely  pulverized,  the  larger  particles, 
coming  in  contact  with  the  skin,  will  exert  upon  the  particular  part  to  which  they 
may  be  applied  their  full  vesicatory  effect,  while  if  reduced  to  a  very  fine  powder 
they  would  be  more  thoroughly  enveloped  in  the  other  ingredients,  and  thus  have 
their  strength  much  diluted.  Hence  the  cerate,  when  used  as  an  ingredient  of  the 
warming  plaster,  should  contain  the  cantharides  as  minutely  divided  as  possible; 
and,  if  that  usually  kept  is  not  in  the  proper  state,  a  portion  should  be  prepared  for 
this  particular  purpose.  The  plan  of  keeping  the  cerate  used  in  this  preparation, 
for  a  considerable  time,  at  the  temperature  of  100°  C.  (212°  F.),  and  then  straining 
it  so  as  to  separate  the  flies  is  a  good  one,  but  it  would  be  better  yet  to  substitute 
cerate  of  the  extract  of  cantharides  for  the  cerate  of  cantharides.  (See  Ceratum  Can- 
tharidis.^ The  mode  frequently  pursued  of  preparing  the  warming  pla-ster  by 
simply  sprinkling  a  very  small  proportion  of  powdered  flies  upon  the  surface  of 
Burgundy  pitch  is  altogether  objectionable. 

It  has  been  objected  to  the  U.  S.  plaster  that  it  is  apt  to  be  too  soft  in  hot  weather. 
Mr.  G.  C.  Close,  ascribing  this  inconvenience  to  the  proportion  of  lard  in  the  cerate 
employed,  proposes  to  obviate  it  by  substituting  Burgundy  pitch  plaster  for  Bur- 
gundy pitch,  and  powdered  cantharides  for  the  cerate,  and  offers  a  formula  in  com- 
pliance with  this  suggestion.  (See  A.  J.  P.,  1867,  p.  20  ;  from  Proc.  A.  P.  A.,  1866.) 
The  warming  plaster  is  employed  in  chronic  rheumatism,  and  in  chronic  internal 
diseases  attended  with  inflammation  or  an  inflammatory  tendency ;  such  as  catarrh, 
asthma,  pertussis,  phthisis,  hepatitis,  and  the  sequelae  of  pleurisy  and  pneumonia. 
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EMPLASTRUM  PLUMBI.  U.S.,Br.  Lead.  Plaster.  [Diachylan  Plaster.'] 

em-plAs'trum  PLUM'BI.) 
Emplastrum  Lithargyri,  Br.  1864  ;  Emplastrum  Lithargyri  Simplex,  P.G.;  Emplastrum  Sim- 
plex,/'./*.;  Emplastrum  Diachylon  Simplex,  Emplastrum  Album  Coetumj  Litharge  Plaster,  Em- 
platre  simple,  Emplatre  de  Plumb  (de  Litharge),  Fr.;  Emplastrum  Cerusae,  Froschlaichpflaster, 
Bleipflastcr,  Diachylon-Pflaster,  G. 

"  Oxide  of  Lead,  in  very  fine  powder,  thirty-two  parts  [or  thirty-two  ounces  av.]  ; 
Olive  Oil,  sixty  parts  [or  sixty-three  fluidounces]  ;  Water,  a  sufficient  quantity.  Rub 
the  Oxide  of  Lead  with  about  one- half  of  the  Olive  Oil,  and  add  the  mixture  to 
the  remainder  of  the  Oil,  contained  in  a  suitable  vessel  of  a  capacity  equal  to  three 
times  the  bulk  of  the  ingredients.  Then  add  ten  parts  [or  ten  fluidounces]  of  boil- 
ing Water,  and  boil  the  whole  together  until  a  homogeneous  plaster  is  formed,  add- 
ing, from  time  to  time,  during  the  process,  a  little  Water,  as  that  first  added  is 
consumed."   IT.  S. 

"  Lead  Plaster  is  white,  pliable,  and  tenacious,  free  from  greasiness  or  stickiness. 
It  should  be  entirely  soluble  in  warm  oil  of  turpentine  (abs.  of  uncombined  oxide 
of  lead)."  U.  S. 

"Take  of  Oxide  of  Lead,  in  fine  powder,  ybwr  pounds;  Olive  Oil  one  gallon  ; 
Water  three  pints  and  a  half.  Boil  all  the  ingredients  together  gently  by  the  heat 
of  a  steam-bath,  and  keep  them  simmering  for  four  or  five  hours,  stirring  con- 
stantly, until  the  product  acquires  a  proper  consistence  for  a  plaster,  and  adding 
more  water  during  the  process  if  necessary."  Br.  The  weights  used  in  this  pro- 
cess are  the  avoirdupois,  and  the  measures  the  Imperial. 

The  importance  of  this  plaster,  as  the  basis  of  most  of  the  others,  requires  a 
somewhat  detailed  account  of  the  principles  and  manner  of  its  preparation. 

It  was  formerly  thought  that  the  oil  and  oxide  of  lead  entered  into  direct  union, 
and  that  the  presence  of  water  was  necessary  only  to  regulate  the  temperature  and 
prevent  the  materials  from  being  decomposed  by  heat.  The  discovery,  however,  was 
afterwards  made,  that  this  liquid  was  essential  to  the  process ;  and  that  the  oil  and 
oxide  alone,  though  maintained  at  a  temperature  of  220°  F.,  would  not  combine ;  while 
the  addition  of  water,  under  these  circumstances,  would  produce  their  immediate 
union.  It  was  now  supposed  that  the  oil  was  capable  of  combining  only  with  the 
hydrated  oxide  of  lead,  and  that  the  use  of  the  water  was  to  bring  the  oxide  into 
that  state ;  and,  in  support  of  this  opinion,  the  fact  was  advanced  that  the  hydrated 
oxide  of  lead  and  oil  would  form  a  plaster,  when  heated  together  without  any  free 
water.  But,  since  the  general  reception  of  Chevreul's  views  in  relation  to  oils,  and 
their  combinations  with  alkalies  and  other  metallic  oxides,  the  former  opinions  have 
been  abandoned ;  and  it  is  now  admitted  that  the  preparation  of  the  lead  plaster 
affords  a  genuine  example  of  saponification,  as  explained  by  that  chemist.  A  re- 
action takes  place  between  the  oil  and  water,  resulting  in  the  development  of 
glycerin,  and  of  two  acid  bodies,  oleic  and  palmitic  acids,  to  which,  when  animal 
fat  is  employed  instead  of  olive  oil,  a  third  is  added,  namely  stearic  acid.  The 
plaster  is  formed  by  a  union  of  these  acids  with  the  oxide,  and,  prepared  according 
to  the  directions  of  the  Pharmacopoeias,  is  in  fact  an  oleo-palmitate  of  lead,  and  if 
the  olive  oil  contained  stearin  it  would  be  an  oleo-stearo-palmitate  of  lead.  The 
glycerin  remains  dissolved  in  the  water,  or  mechanically  mixed  with  the  plaster. 
That  such  is  the  correct  view  of  the  nature  of  this  compound  is  evinced  by  the  fact 
that,  if  the  oxide  of  lead  be  separated  from  the  plaster  by  digestion  at  a  moderate 
heat  in  very  dilute  nitric  acid,  the  fatty  matter  which  remains  will  unite  with 
litharge  with  the  greatest  facility,  without  the  intervention  of  water.  According 
to  the  modern  chemical  vieivs,  the  fixed  or  fatty  oils  are  compounds  of  the  free  fatty 
acids  mentioned  and  the  radical  glyceryl.  When  boiled  with  the  oxide  of  lead 
and  water,  the  fatty  acids  combine  with  the  metallic  oxide  to  form  the  plaster,  and 
the  glyceryl  unites  with  the  liberated  hydrogen  and  becomes  glycerin. 

The  reaction  for  olein  and  lead  oxide  is  as  follows :  2CjH5  (CjgH3,02)3  -|-  3PbO 

olein  litharge 

+  3H,0  =  3Pb  (C,,H330,),  -f  2C3H5  (OH),.    The  radical  glyceryl  (CjHj)  is  a  triad, 

water  lead  oleate  glycerin 

and  combines  with  three  groups  of  a  fatty  acid  or  three  groups  of  hydroxyl  (OH). 
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Other  oleaginous  substances  and  other  metallic  oxides  are  susceptible  of  the  same 
combination,  and  some  of  them  form  compounds  having  the  consistence  of  a  plaster ; 
but,  according  to  31.  Henry,  of  Paris,  no  oily  matter  except  animal  fat  can  properly 
be  substituted  for  olive  oil,  and  no  metallic  oxide,  not  even  one  of  the  other  oxides 
of  lead,  for  litharge.  He  ascertained,  moreover,  that  the  English  litharge  is  prefer- 
able for  the  formation  of  lead  plaster  to  the  German.  From  more  recent  experiments 
of  Soubeiran,  it  appears  that  massicot  or  even  minium  may  be  substituted  for  lith- 
arge, and  a  plaster  of  good  consistence  be  obtained  ;  but  that  a  much  longer  time 
is  required  for  completing  the  process  than  when  the  officinal  formula  is  followed. 
Owing  to  the  necessity  for  its  partial  deoxidation  the  use  of  minium  requires  a  longer 
continuance  of  the  process  than  when  massicot  is  employed.  According  to  M. 
Davallon,  Professor  in  the  School  of  Medicine  and  Pharmacy  at  Lyons,  it  is  im- 
portant that  the  olive  oil  employed  should  be  pure;  for  when  adulterated,  as  it 
frequently  is,  it  yields  an  imperfect  product.  Mr.  N.  S.  Thomas  prepared  a  good 
plaster  by  substituting  lard  for  olive  oil,  in  the  proportion  of  eight  pounds  of  lard 
to  five  of  litharge  (^A.  J.  P.,  xix.  175) ;  and  we  are  told  that  it  is  a  common  practice, 
in  this  country,  to  make  lead  plaster  with  a  mixture  of  lard  oil  and  olive  oil. 
Mueller  uses  equal  parts  of  lard,  olive  oil,  and  litharge,  having  previously  healed 
the  litharge,  until  a  small  sample  causes  no  effervescence  when  dropped  into  nitric 
acid,  showing  the  absence  of  carbonate.  (^Pharm.  Ztg.,  1879,  p.  70  ;  A.  J.  P.,  1879, 
p.  190.)  It  is  said  that  the  English  plaster-makers  rarely  follow  the  Br.  Pharm. 
direction,  preferring  the  recipe  of  the  old  London  Pharmacopoeia,  which  contains 
more  litharge  and  yields  a  much  firmer  and  less  adhesive  product.*  (/*.  J.  Tr.,  3d 
ser.,  v.  701,  716.) 

Lead  plaster  has  also  been  prepared  by  double  decomposition  between  soap  and 
acetate  or  subacetate  of  lead ;  but  the  results  have  not  been  so  advantageous  as  to 
lead  to  the  general  adoption  of  this  process.  (See  A.  J.  P.,  ix.  727,  and  Journ. 
de  Pharm..  xxiii.  163  and  322.)  f 

Preparation.  The  vessel  in  which  the  lead  plaster  is  prepared  should  be  of  such 
a  size  that  the  materials  will  not  occupy  more  than  two-thirds  of  its  capacity.  The 
oil  should  be  first  introduced,  and  the  litharge  then  sprinkled  in  by  means  of  a 
sieve,  the  mixture  being  constantly  stirred  with  a  spatula.  The  particles  of  the 
oxide  are  thus  prevented  from  coalescing  in  small  masses,  which  the  oil  would  not 
easily  penetrate,  and  which  would  therefore  delay  the  process.  While  the  water 
exerts  an  important  chemical  agency  in  the  changes  which  occur,  it  is  also  useful 
by  preventing  too  high  a  temperature,  which  would  decompose  the  oil,  and  cause 
the  reduction  of  the  oxide.  The  waste  must,  therefore,  be  supplied  by  fresh  addi- 
tions as  directed  in  the  process ;  and  the  water  added  for  this  purpose  should  be 
previously  heated,  as  otherwise  it  would  not  only  delay  the  operation,  but  by  pro- 
ducing explosion  might  endanger  the  operator.  During  the  continuance  of  the 
boiling,  the  material  should  be  constantly  stirred,  and  the  spatula  should  be  repeat- 
edly passed  along  the  bottom  of  the  vessel,  from  side  to  side,  so  as  to  prevent  any 
of  the  oxide,  which  is  disposed  by  its  greater  density  to  sink  to  the  bottom,  from 
remaining  in  that  situation.  The  materials  swell  up  considerably,  in  consequence 
partly  of  the  vaporization  of  the  water,  partly  of  the  escape  of  carbonic  acid  gas, 
which  is  liberated  by  the  oily  acids  from  some  carbonate  of  lead  usually  contained 
in  the  litharge.  The  process  should  not  be  continued  longer  than  is  sufficient  to 
produce  complete  union  of  the  ingredients,  and  this  may  be  known  by  the  color 
and  consistence  of  the  mass.     The  color  of  the  litharge  gradually  becomes  paler, 

*  Sehtenrze's  Mutterpjlasfer,  Emplnstrum  Fuacum  of  the  German  Pharmacopoeia,  is  made  by  boil- 
ing 64  parts  of  olive  oil  with  32  parts  of  very  finely  powdered  red  lead  in  a  copper  kettle  until  the 
mass  is  of  a  dark  brown  color,  and  then  adding  16  parts  of  yellow  wax. 

Emplnstrum  Fuacum  Camphornlum  is  the  same,  with  the  addition  of  1  per  cent,  of  camphor, 
t  M.  de  Mussey,  physician  of  the  hospital  de  la  Pitie,  having  witnessed  inconveniences  from 
lead  plaster  in  consequence  of  the  absorption  of  the  lead,  substituted  for  it  a  plaster  with  a  basis 
of  oxide  of  zinc,  which  he  has  found  to  answer  very  well  in  practice.  It  cannot  be  made  by  direct 
combination  of  the  oxide;  and  it  is  necessarj-  to  have  recourse  to  the  method  of  double  decomposi- 
tion. Solutions  of  white  olive  oil  soap  and  of  sulphate  of  zinc  being  mixed,  a  copious  precipitate 
takes  place  of  oleo-palmitate  of  zinc,  which,  after  being  washed  and  dried,  may  be  combined  with 
resins,  oil,  and  wax,  to  give  it  the  necessary  consistence.    (Journ.  de  Pharm.,  xxvii.  100.) 
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and  at  length  almost  white  when  the  plaster  is  fully  formed.  The  consistence  in- 
creases with  the  progress  of  the  boiling,  and  is  suflBciently  thick,  when  a  portion  of 
the  plaster,  taken  out  and  allowed  to  cool  upon  the  end  of  a  spatula,  or  thrown  into 
cold  water,  becomes  solid,  without  adhering  in  this  state  to  the  fingers.  The  por- 
tion thus  solidified  should  not  present,  when  broken,  any  red  points,  which  would 
indicate  the  presence  of  a  portion  of  uncombined  litharge.  When  the  plaster  is 
formed,  it  should  be  removed  from  the  fire,  and  after  a  short  time  cold  water  should 
be  poured  upon  it.  Portions  should  then  be  detached  from  the  mass,  and,  having 
been  well  kneaded  under  water,  in  order  to  separate  the  viscid  solution  of  glycerin 
contained  in  the  interior,  should  be  formed  into  cylindrical  rolls,  and  wrapped  in 
paper.  Such  at  least  has  been  the  course  of  proceeding  usually  recommended. 
But  M.  Davallon  maintains  that  the  presence  of  glycerin  in  the  plaster  is  useful  by 
keeping  it  in  a  plastic  state,  and  that  washing  and  kneading  are  injurious,  the 
former  by  removing  the  glycerin,  the  latter  by  introducing  particles  of  air  and 
moisture  into  the  mass,  which  is  thus  rendered  more  disposed  to  rancidity.  (J..  J. 
/*.,  XV.  274 ;  from  Journ.  de  Chini.  Med.)  By  employing  steam  heat  in  the  prep- 
aration of  this  plaster,  the  risk  of  burning  it  is  avoided.  For  a  good  arrangement  for 
this  purpose,  see  3Iokr  and  Redtvood's  Pharmacy^  edited  by  Prof  Procter,  p.  420. 

Mr.  C.  Lewis  Diehl  has  found  it  almost  impossible,  in  following  the  U.  S.  direc- 
tions of  1860,  to  obtain  a  plaster  wholly  free  from  uncombined  litharge.  He  ob- 
viated the  difficulty  by  first  rubbing  the  sifted  litharge  with  about  half  its  weight  of 
oil,  then  stirring  the  mixture  with  the  remainder  of  the  oil,  in  a  tinned  copper 
kettle,  adding  the  water,  and  heating  to  212  °F.  until  a  uniform  plaster  was  formed. 
(A  J.  P.,  1867,  p.  385.) 

Medical  Properties  and  Uses.  This  plaster,  which  has  long  been  known  under 
the  name  of  diadiylon,  is  used  as  an  application  to  excoriated  surfaces,  and  to  slight 
wounds,  which  it  serves  to  protect  from  the  action  of  the  air.  It  may  also  be  bene- 
ficial by  the  sedative  influence  of  the  lead  which  enters  into  its  composition.  A 
case  is  on  record  in  which  lead  colic  resulted  from  its  long-continued  application  to 
a  large  ulcer  of  the  leg.  (^Am.  Journ.  of  Med.  Sci.,  xxiii.  246.)  Dr.  J.  M.  Bige- 
low  reports  a  case  of  excessive  sweating  of  the  feet,  which  he  cured  by  putting  the 
patient  in  bed  for  thirteen  days  and  keeping  the  feet  enveloped  in  strips  of  lead 
plaster.  (JV.  R.,  Oct.  1875.)     Its  chief  use  is  in  the  preparation  of  other  plasters.* 

Off.  Prep.  Emplastrum  Ammoniaci  cum  Hydrargyro,  U.  S.;  Emplastium  Asa- 
foetida,  U.  S.;  Emp.  Ferri ;  Enip.  Galbani,  Br.,  U.  S.;  Emp.  Hydrargyri ;  Emp. 
Opii,  U.  S.;  Emp.  Resinae ;  Emp.  Saponis. 

EMPLASTRUM  PLUMBI  lODIDI.  Br.     Iodide  of  Lead  Plaster. 

(EM-PLAS'TRUM  PLUM'BI  I-OD'I-DI.) 
Empl^tre  d'lodure  de  Ploinb,  Fr.;  Jodblei-Pflaster,  G. 

"Take  of  Iodide  of  Lead  one  ounce;  Soap  Plaster,  Resin  Plaster,  each,  fonr 

*  Logan's  Plaster.  Take  of  Litharge,  Carbonate  of  Lead,  each,  a  pound  ;  Castile  Soap,  twelve 
ounces  ;  Butter  (fresh)/on)-  ounces  ;  Olive  Oil  two  and  a  half  jnnts  ;  Mastic,  in  powder,  tiro  drachms. 
It  is  to  be  understood  that  the  pound  and  ounce  are  of  the  avoirdupois  weight.  Having  mixed 
the  Soap,  Oil,  and  Butter,  add  the  Litharge,  and  boil  the  mixture  gently,  constantly  stirring,  for 
an  hour  and  a  half,  or  until  it  shall  assume  a  pale  brown  color;  then  increase  the  heat  somewhat, 
and  continue  to  boil,  until  a  portion  of  the  liquid,  dropped  on  a  smooth  board,  is  found  not  to  ad- 
here to  it  on  cooling;  then  remove  it  from  the  fire,  and  mix  the  Mastic  with  it.  Logan's  plaster 
has  long  been  in  popular  use  in  Philadelphia,  and  is  yet  employed  by  regular  practitioners  as 
a  protective  and  discutient  application. 

Plaster  of  Carbonate  of  Lead.  'This  was  originally  introduced  into  our  Pharmacopoeia  as  a  sub- 
stitute for  Mahy's  plaster,  at  one  time  much  employed  in  some  parts  of  the  United  States:  but  was 
omitted  in  the  edition  of  1840.  It  is  a  good  application  to  surfaces  inflamed  or  excoriated  by  fric- 
tion, and  may  be  resorted  to  with  advantage  in  those  troublesome  cases  of  cutaneous  irritation, 
and  even  ulceration,  which  are  apt  to  occur  upon  the  back  and  hips  during  long-continued  con- 
finement to  one  position.  We  give  the  process  as  contained  in  the  Pharmacopoeia  of  18:^.0.  "Take 
of  Carbonate  of  Lead  a  pound  ;  Olive  Oil  two  pints  ;  Yellow  AVax  four  ounces  ;  Lead  Plaster  a  pound 
and  a  half ;  Florentine  Orris,  in  powder,  nine  ounces.  Boil  together  the  Oil  and  Carbonate  jf  Lead, 
adding  a  little  water,  and  constantly  stirring,  till  they  are  thoroughly  incorporated  ;  then  add  the 
Wax  and  Plaster,  and,  when  these  are  melted,  sprinkle  in  the  Orris,  and  mix  the  whole  together." 
By  this  process  a  good  plaster  may  be  prepared,  rather  too  soft  at  first,  but  soon  acquiring  the 
proper  consistence. 
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ounces.    Add  the  Iodide  of  Lead,  in  fine  powder,  to  the  Plasters  previously  melted, 
and  mix  them  intimately."  £r. 

This  is  a  local  discutient  plaster,  which  may  also  be  used  with  other  means  to 
affect  the  system.   (See  Plumbi  lodidiim.) 

EMPLASTRUM  RESINS.  U.S.,  Br.     Resin  Plaster.     lAdhesive 

Plaster.'] 

(EM-PLAS'TRUM  KE-§i'X^.) 

Emplastrum  Adhesivum,  P.G.;  Euiplatre  resineux  (adhesif ),  Fr.;  Heftpflaster.  G. 

"  Resin,  in  fine  powder,ybi/?-/ee)i  parts  [or  seven  ounces  av.]  ;  Lead  Plaster,  eighty 
parts  [or  forty  ounces  av.]  ;  Yellow  Wax,  six  parts  [or  three  ounces  av.],  To  make 
one  hundred  parts  [or  fifty  ounces  av.].  To  the  Lead  Plaster  and  Wax,  melted 
together  over  a  gentle  fire,  add  the  Resin,  and  mix  them."  U.  S. 

"Take  of  Resin /oi/r  ounces;  Lead  Plaster  tico pounds ;  Hard  Soap  two  ounces. 
To  the  Lead  Plaster,  previously  melted  with  a  gentle  heat,  add  the  Resin  and  Soap, 
first  liquefied,  and  stir  them  until  they  are  thoroughly  mixed."  Br.  The  weights 
here  referred  to  are  the  avoirdupois. 

The  alteration  from  the  previous  officinal  formula  is  the  addition  of  yellow  wax, 
which  is  an  improvement,  rendering  the  plaster  somewhat  less  irritating  without 
diminishing  its  adhesive  properties. 

Resin  plaster  differs  from  the  lead  plaster  in  being  more  adhesive  and  somewhat 
more  stimulating.  It  is  the  common  adhesive  plaster  of  commerce,  and  is  much  em- 
ployed for  retaining  the  sides  of  wounds  in  contact,  and  for  dressing  ulcers  according 
to  the  method  of  Baynton,  by  which  the  edges  are  drawn  towards  each  other,  and  a 
firm  support  is  given  to  the  granulations.  As  prepared  by  the  Dublin  College  it  con- 
tained soap,  which  gave  it  greater  pliability,  and  rendered  it  less  liable  to  crack  in  cold 
weather,  without  impairing  its  adhesiveness ;  and  the  process  of  that  College  has 
been  adopted  in  the  British  Pharmacopoeia.  It  is  usually  spread  upon  muslin  ;  and 
the  spreading  is  best  accomplished,  on  a  large  scale,  by  means  of  a  machine,  as  de- 
scribed in  the  general  observations  upon  plasters.  It  is  kept  ready  spread  by  the 
pharmacist ;  but,  as  the  plaster  becomes  less  adhesive  by  long  exposure  to  the  air, 
the  supply  should  be  frequently  renewed.  When  the  skin  is  very  delicate,  it  occa- 
sionally excites  some  irritation,  and,  under  these  circumstances,  a  plaster  may  be 
substituted  containing  a  smaller  proportion  of  resin.  That  originally  employed 
by  Baynton  contained  only  six  drachms  of  resin  to  the  pound  of  lead  plaster.  To 
obviate  the  same  evil,  M.  Herpin  recommends  the  addition  of  tannate  of  lead,  the 
proportion  of  which,  when  adhesiveness  is  required  in  the  plaster,  should  not  exceed 
one-twentieth,  but,  under  other  circumstances,  may  be  increased  to  one-twelfth. 
(^Bidl.  de  Therap.,  xlviii.  155.) 

In  order  to  render  the  plaster  more  adhesive,  and  less  brittle  in  cold  weather,  it  is 
customary  with  many  manufacturers  to  employ  a  considerable  proportion  of  Burgundy 
pitch  or  turpentine  in  its  preparation;  but  these  additions  are  objectionable,  as  they 
greatly  increase  the  liability  of  the  plaster  to  irritate  the  skin,  and  thus  materially 
interfere  with  the  purposes  for  which  the  preparation  was  chiefly  intended.* 

Off.  Prep.  Emplastrum  Arnicas,  U.  S.;  Emplastrum  Belladonnas ;  Emplast. 
Calefaciens,  Br.;  Emplastrum  Capsici,  U.  S.;  Emplast.  Opii,  Br.;  Emplast.  Plumbi 
lodidi,  Br. 

EMPLASTRUM  SAPOXIS.  U.S.,  Br.     Soap  Plaster. 

(em-plXs'trum  S.\-P0'NIS.) 
Emplastrum  Saponatum,  P.G.;  Emplastrum  cum  Sapone,  F.P.;  Emplatre  de  Savon,  Fr.;  Seifen- 
pflaster,  G. 

"  Soap,  dried  and  in  coarse  powder,  ten  parts  [or  one  ounce  av.]  ;  Lead  Plaster, 

*  An  adhesive  plaster,  exempt  from  oxide  of  lead,  is  prepared  by  Pettenkofer.  It  consists  of 
calcareous  soap  incorporated  with  turpentine  and  suet,  and  may  be  prepared  in  the  following  man- 
ner. A  solution  of  soap  is  decomposed  by  a  solution  of  chloride  of  calcium.  The  precipitate, 
having  been  expressed  and  dried,  is  powdered  with  half  its  weight  of  turpentine  dried  by  heat; 
and  the  mixture  is  melted,  along  with  an  eighth  part  of  suet,  in  boiling  water.  The  mixture  is 
boiled  until  the  mass  melts  into  a  homogeneous  fluid,  when  it  is  worked  by  the  hand,  in  the  ordi- 
nary manner,  in  cold  water.  Should  portions  of  the  calcareous  soap  not  melt,  they  should  be 
separated  by  straining  through  flannel.  {Joum.  de  Pharm.,  3e  s^r.,  x.  358.J 
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ninety  parts  [or  nine  ounces  av.]  ;  Water  a  sufficient  quantity.  Rub  the  Soap 
with  Water  until  brought  to  a  semi-liquid  state  ;  thcD  mix  it  with  the  Lead  Plaster, 
previously  melted,  and  evaporate  to  the  proper  consistence."  U.  S. 

"  Take  of  Hard  Soap  six  ounces;  Lead  Plaster  two  pounds  and  a  quarter;  Resin 
one  ounce.  To  the  Lead  Plaster,  melted  by  a  gentle  heat,  add  the  Soap  and  the 
Resin,  first  liquefied  ;  then,  constantly  stirring,  evaporate  to  a  proper  consistence." 
Br.     The  avoirdupois  weights  are  used  in  this  process. 

The  present  U.  S.  formula  is  an  improvement  upon  that  of  a  former  edition  of  the 
Pharmacopoeia.  By  directing  the  soap  to  be  in  powder  instead  of  sliced,  it  may  be 
more  thoroughly  incorporated  with  the  plaster.  Greater  plasticity  is  accomplished, 
in  some  degree,  in  the  British  process  by  the  resin.  In  preparing  the  U.  S.  plaster, 
Mr.  C.  Lewis  Diehl  has  found  some  difficulty  in  rubbing  the  soap  up  perfectly  and 
rapidly  with  the  water,  and  has,  therefore,  adopted  the  plan  of  first  rubbing  the  soap 
with  its  weight  of  water,  then  straining  the  mixture  through  coarse  muslin,  and  lastly 
reducing  the  residue  with  a  proportionate  quantity  of  water,  before  stirring  the  whole 
into  the  melted  plaster.  {A.  J.  P.,  1867,  p.  386.) 

Soap  plaster  is  considered  discutient,  and  is  sometimes  used  as  an  application  to 
tumors,  where  a  dressing  is  required.  Somewhat  softer  in  its  character,  the  soap 
cerate,  formerly  officinal,  may  be  found  useful.* 

Off.  Frep.  Emplastrum  Calefaciens,  Br.;  Emplastrum  Plumbi  lodidi,  Br. 

ENEMATA.     Clysters. 

(E-NEM'A-TA.) 

These  can  scarcely  be  considered  proper  objects  for  officinal  direction  ;  but,  having 
been  introduced  into  the  former  British  Pharmacopoeias,  and  retained  in  the  present, 
the  plan  of  this  work  requires  that  they  should  be  noticed.  They  are  substances  in 
the  liquid  form,  intended  to  be  thrown  up  the  rectum,  with  the  view  either  of  evacu- 
ating the  bowels,  of  producing  the  peculiar  impression  of  a  remedy  upon  the  lower 
portion  of  the  alimentary  canal  and  neighboring  organs,  or  of  acting  on  the  system 
generally  through  the  medium  of  the  surface  to  which  they  are  applied.  They  are 
usually  employed  to  assist  the  action  of  remedies  taken  by  the  mouth,  or  to  supply 
their  place  when  the  stomach  rejects  them  or  is  insensible  to  their  impression.  Some- 
times they  are  preferably  used  when  the  seat  of  the  disorder  is  in  the  rectum  or  its 
vicinity.  As  a  general  rule,  three  times  as  much  of  any  remedy  is  required  to  produce 
a  given  impression  by  enema,  as  when  taken  into  the  stomach  ;  but  this  rule  should 
be  acted  on  with  caution,  as  the  relative  susceptibilities  of  the  stomach  and  rectum 
are  not  the  same  in  all  individuals ;  and,  with  regard  to  all  very  active  remedies,  the 
best  plan  is  to  administer  less  than  the  stated  proportion.  Attention  should  also  be 
paid  to  the  fact  that,  by  the  frequent  use  of  a  medicine,  the  susceptibility  of  the 
stomach  may  be  in  some  measure  exhausted,  without  a  proportionate  diminution  of 
that  of  the  rectum. 

When  the  object  is  to  evacuate  the  bowels,  the  quantity  of  liquid  administered 
should  be  considerable ;  for  an  adult,  from  ten  fluidounces  to  a  pint ;  for  a  child  of 
eight  or  ten  years,  half  that  quantity  ;  for  an  infant  within  the  year,  from  one  to  three 
fluidounces.  Much  larger  quantities  of  mild  liquids  may  sometimes  be  given  with 
safety  and  advantage  ;  as  the  bowels  will  occasionally  feel  the  stimulus  of  distention, 
when  insensible  to  irritating  impressions. 

When  the  design  is  to  produce  the  peculiar  impression  of  the  remedy  upon  the 
neighboring  parts,  or  on  the  system,  it  is  usually  desirable  that  the  enema  should 
be  retained,  and  the  vehicle  should  therefore  be  bland,  and  as  small  in  quantity  as  is 
compatible  with  convenient  administration.  A  solution  of  starch,  flaxseed  tea,  or 
other  mucilaginous  fluid  should  be  selected,  and  the  quantity  should  seldom  exceed 

*  Ceratnm  Sapont's.  U.S.  1870.  S'>ap  Cerate.  (Cerat  de  Savon,  Fr.;  Seifencerat,  G.)  "Take  of 
Soap  Plaster  tino  trnt/ouncen ;  AVhite  Wax  tico  troyouncea  and  a  half;  Olive  Oil  four  troyouncea.  Melt 
together  the  Plaster  and  Wax,  add  the  Oil,  and,  after  coatinuing  the  heat  a  short  time,  stir  the 
mixture  until  cool."  U.  S.  1870. 

Soap  ceriite  is  thought  to  be  cooling  and  sedative,  and  is  used  in  scrofulous  swellings  and  other 
instances  of  chronic  external  inflammation. 
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two  or  three  fluidounces.  In  every  case,  the  patient  should  be  instructed  to  resist 
any  immediate  disposition  to  discharge  the  injected  fluid  ;  and  his  efforts  to  retain  it 
should  be  assisted,  if  necessary,  by  pressure  with  a  warm  folded  towel  upon  the  fun- 
dament. The  best  instrument  for  administering  enemata  is  a  rubber  bulb  and  tube 
syringe. 

EXEMA  ALOES.  Br.    Enema  of  Aloes. 

(EX'E-3L\   AL'0-E§.) 

"Take  o^  hXoes  forty  grains  ;  Carbonate  of  Voia^  fifteen  grains  ;  Mucilage  of 
Starch  ten  fiuidounces.     Mix  and  rub  together."  Br. 

This  is  intended  as  a  formula  for  the  use  of  aloes  in  cases  of  ascarides  in  the  rec- 
tum, and  of  amenorrhoea  attended  with  constipation. 

EXEMA   ASSAF(ETID.E.  Br.     Enema  of  Assafetida. 

(EX'E-MA  AS-SA-FCET'I-DJ;— ag-a-fSt'l-de.) 

Enema  Foetidum;  Fetid  Enema. 

"  Take  of  Assafetida  thirty  grains  ;  Distilled  Water  four  fluidounces.  Rub  the 
Assafetida  in  a  mortar  with  the  Water  added  gradually,  so  as  to  form  an  emul- 
sion." Br. 

This  is  carminative  and  antispasmodic  as  well  as  laxative.  In  the  former  Br. 
Pharmacopoeia  it  was  directed  to  be  made  by  mixing  the  tincture  and  Distilled 
Water ;  and,  in  commenting  on  it,  we  stated  that  we  should  prefer  a  preparation  con- 
sisting of  the  gum-resin  rubbed  up  with  water ;  as  the  alcohol  of  the  tincture  might 
in  some  instances  prove  injurious.  In  the  present  formula  this  plan  has  been  adopted. 
The  whole  quantity  directed  may  be  adminbtered  at  once. 

ENEMA  MAGNESIA  SCTLPHATIS.  Br.    Enema  of  Sulphate  of 

Magnesia. 
(£k'e-ma  m.\g-xe'§i-j:  sOl-pha'tIs.) 

Enema  Catharticum  ;  Cathartic  Clyster. 

"  Take  of  Sulphate  of  Magnesia  one  ounce  [avoirdupois]  ;  Olive  Oil  one  fluid- 
ounce  ;  Mucilage  of  Starch  fifteen  fluidounces.  Dissolve  the  Sulphate  of  Magnesia 
in  the  Mucilage,  add  the  Oil,  and  mix."  Br. 

The  laxative  enema,  most  commonly  employed  in  this  country,  consists  of  a  table- 
spoonful  of  common  salt,  two  tablespoonfuls  of  lard  or  olive  oil,  the  same  quantity 
of  molasses,  and  a  pint  of  warm  water.  It  has  the  advantage  of  consisting  of  mate- 
rials which  are  always  at  hand  in  families,  and  is  in  all  respects  equal  to  the  officinal 
preparation. 

ENEMA  OPII.  Br.     Enema  of  Opium. 

(£X'E-MA  O'PI-i.) 

Enema  Opii  vel  Anodynum  ;  Anodyne  Enema. 

"  Take  of  Tincture  of  Opium  half  a  fluidrachm  ;  Mucilage  of  Starch  two  fluid- 
ounces.     Mix."    Br. 

This  formula  is  unobjectionable.  Every  one  in  the  habit  of  prescribing  opium 
in  this  way,  must  have  seen  a  much  greater  effect  produced  by  a  certain  amount 
of  laudanum  injected  into  the  rectum  than  by  one-third  of  the  quantity  swallowed. 
The  fluidrachm  contains  at  least  one  hundred  drops  of  laudanum  of  the  ordinary 
size,  and  not  less  than  one  hundred  and  twenty  as  they  are  often  formed.  From 
twenty  to  twenty-five  drops  are  usually  considered  a  medium  dose  by  the  mouth  ; 
so  that  sixty  drops,  equivalent  to  about  thirty  minims,  are  abundantly  sufficient 
by  enema  As  the  object  is  that  the  enema  should  remain  in  the  rectum,  the 
smaller  the  quantity  of  the  vehicle  the  better ;  and  a  mucilaginous  fluid  is  preferable 
to  water,  as  it  involves  the  tincture,  and  prevents  the  irritation  of  the  alcohol 
before  the  opium  begins  to  take  effect.  The  ordinary  anodyne  enema,  employed 
in  this  country,  consists  of  about  sixty  drops  of  laudanum  and  one  or  two  fluid- 
ounces  of  flaxseed  tea  or  solution  of  starch,  conforming  precisely  with  the  present 
British  formula. 
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This  is  an  admirable  remedy  in  obstinate  vomitincr,  strangury  from  blisters,  painful 
affections  of  the  kidneys,  bladder,  and  uterus,  and  in  the  tenesmus  of  dysentery.  It 
may  also  frequently  be  employed  to  produce  the  effects  of  opium  upon  the  system, 
when  circumstances  prevent  the  administration  of  that  medicine  by  the  mouth. 

ENEMA  TABACI.  Br.     Enema  of  Tobacco. 

(EN'E-MA.  TAB'A-Ci.) 

"Take  of  Leaf  Tobacco  twenty  grains  ;  ^oWing^dXQT  eight  Jluidounces.  Infuse 
in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

The  whole  quantity  is  to  be  given  at  once.  The  dose  is  somewhat  less  than  that 
usually  employed  in  this  country. 

ENEMA  TEREBINTHIN^.  Br.     Enema  of  Turpentine. 

(EN'E-MA   TER-E-BIN'THI-NiE.) 

"  Take  of  Oil  of  Turpentine  one  Jluidounce  ;  Mucilage  of  Starch  fifteen  fluidounces. 
Mix."  Br. 

For  the  dose  of  this  preparation,  see  Oleum  Terehintkinx. 

ERGOTA.  U.  S.,  Br.     Ergot.     {Ergot  of  Rye.'] 

(ER-GO'TA.) 

"  The  sclerotium  of  Claviceps  purpurea,  Tulasne  (N^at.  Ord.  Fungi),  replacing  the 
grain  of  Secale  cereale,  Linne.  {^Nat.  Ord.  Graminaceae.)"  U.  S.  "  The  sclerotium 
(compact  mycelium  or  spawn  of  Ciuviceps  purpurea,  Tulasne),  produced  within 
the  paleae  of  the  common  rye,  Secale  cereale."  Br. 

Secale  Cornutum,  P.O.;  Secale  Clavatum,  Mater  Secalis,  Clavus  Secalinus  j  Spurred  Rye;  Ergot, 
Seigle  crgote  (noir),  B16  cornu,  Fr.;  Mutterkorn,  Korninutter,  Lapfenkorn,    G. 

'*  Ergot  should  be  preserved  in  a  dry  place,  and  should  not  be  kept  longer  than 
a  year."    IT.  S. 

In  all  the  Graminacese,  or  grass  tribe,  and  in  some  of  the  Cyperaceas,  the  place 
of  the  seeds  is  sometimes  occupied  by  a  morbid  growth,  which,  from  its  resemblance 
to  the  spur  of  a  cock,  has  received  the  name  of  ergot,  adopted  from  the  French. 
This  product  is  most  frequent  in  the  rye,  Secale  cereale,  and  from  that  grain  was 
adopted  in  the  first  edition  of  the  U.  S.  Pharmacopoeia,  under  the  name  of  secale 
cornutum,  or  sparred  rye.  In  the  edition  of  1840  the  name  was  changed  to  ergota. 
It  is  probable  that  this  morbid  growth  has  similar  properties  from  whatever  plant 
derived ;  and  the  fact  has  been  proved  in  I'elation  to  the  ergot  of  wheat.  (See  Am. 
Journ.  of  Med.  Sci,  N.  S.,  xxxii.  479.)  Indeed,  in  a  case  reported  by  Dr.  D.  L. 
McGugin  {Iowa,  Med.  Journ.,  iv.  93),  this  variety  of  ergot  is  said  to  have  succeeded 
promptly,  when  that  of  rye,  previously  tried,  had  failed.*     A  short  thick  ergot, 

»  Er^ot  was  at  one  time  thought  to  be  merely  the  seed  altered  by  disease.  A  second  opinion 
considered  it  a  parasitic  fungus,  oecup.ying  the  place  of  the  seed.  This  was  entertained  bj'  De 
Candolle,  who  called  the  fungus  Sclerotium  Clavus.  According  to  a  third  and  intermediate  opinion, 
the  ergot  is  the  seed,  diseased  and  entirely  perverted  in  its  nature  by  the  influence  of  a  parasitic 
fungus,  attached  to  it  from  the  very  beginning  of  its  development.  This  view  was  put  forth  by  M. 
Levcille.  {Annnh  of  the  Liniieean  Society  of  Parii,  1826.)  Leveille  gave  to  the  supposed  fungus 
the  name  of  Sphacelia  segetum.  According  to  Mr.  E.  J.  Quekett,  London,  the  beginning  of  the 
growth  of  the  ergot  is  marked  by  the  appearance,  about  the  young  grain  and  its  appendages,  of 
multitudes  of  minute  filaments  like  cobwebs,  which  run  over  all  its  parts,  cementing  anthers  and 
stiguias  together,  and  of  a  white  coating  upon  the  surface  of  the  grain,  from  which,  upon  immer- 
sion in  water,  innumerable  minute  particles  separate,  which  after  a  time  sink  in  the  fluid.  These 
particles,  when  e.\amined  by  the  microscope,  prove  to  be  the  germs  or  sporidia  of  a  species  of  fun- 
gur,  and  may  be  observed  to  sprout  and  propagate  in  various  ways  under  favorable  circumstances. 
Their  length,  upon  the  average,  is  about  the  four-thousandth  of  an  inch.  The  filaments  are  the 
results  of  the  growth  of  these  singular  germs.  The  sporidia  and  filaments  do  not  increase  with  the 
increase  of  the  ergot;  and,  when  this  has  projected  beyond  the  paleae  and  become  visible,  it  has 
lost  a  portion  of  its  white  coating,  and  presents  a  diirk  violet  color.  It  now  increases  with  great 
rapidiiy,  and  attains  its  full  size  in  a  few  days.  When  completely  developed  it  exhibits  very  few 
of  the  filaments  or  sporidia  upon  its  surf  ice.  But  Mr.  Quekett  believed  that  the  germs  of  the 
fungus  emit  their  filaments  through  the  tissue  of  the  ergot  when  young  and  tender,  and  that,  as 
this  increases,  it  is  made  up  partly  of  the  diseased  structure  of  the  grain,  and  partly  of  the  fungus. 
The  plant  was  named  by  Mr.  Quekett  Ergotsetia  aborttfaciens  ;  for  which  title  Dr.  Pereira,  at  the 
suggestion  of  the  Rev.  M.  J.  Berkeley,  substituted  that  of  Oidium  abortificiens.    (See  A.J.  P., 
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produced  upon  the  wild  rice  of  Minnesota,  is  said  to  be  used  as  an  abortifaeient 
and  during  labor  by  the  Indian  women. 

M.  Leperdriel,  Jr.,  of  Montpellier,  in  France,  aflBrms  that  the  ergot  of  wheat  is  des- 
titute of  the  poisonous  properties  of  that  of  rye,  and  is  less  liable  to  change.  The 
former  point  is,  to  say  the  least,  very  uncertain.  Prof.  Bentley,  of  London,  found 
that  of  two  specimens,  one  of  the  ergot  of  rye,  the  other  of  wheat,  which  had 
been  kept  under  similar  circumstances  for  ten  years,  the  former  was  quite  destroyed, 
while  the  latter  was  apparently  unchanged.  Ergot  is  rarer  in  wheat  than  in  rye; 
and  in  the  head  of  the  former  there  is  generally  but  one  and  very  rarely  more  than 
two  of  the  diseased  grains.  It  is  produced  usually  in  wheat  in  wet  seasons,  and  on 
that  side  of  the  head  most  exposed  to  the  dampness.  It  is  shorter  and  much 
thicker  than  the  ergot  of  rye,  being  about  half  an  inch  long  and  three-quarters  of 
an  inch  or  more  in  circumference,  and  cleft  into  two  or  three  divisions.  In  color 
and  smell  it  resembles  the  spurred  rye.  (P.  J.  Tr.,  March  and  April,  1863.) 

The  very  beautiful  and  praiseworthy  investigations  of  M.  Tulasne  have  shown 
that  ergot  is  not  the  diseased  grain  of  the  rye,  but  is  the  sderotium  of  a  fungus, 
the  Claviceps  purpurea^  Tulasne.  This  fungus  has  three  stages  in  its  life-his- 
tory. The  development  of  the  sphacelia,  or  first  stage,  commences  with  that  of 
the  pistil,  which  serves  as  a  soil  for  it.  The  ovary  of  the  rye  consists  of  a  cellular 
membrane  of  two  coats,  the  outer  of  which  has  a  thick  parenchyma,  white  and 
gorged  with  juice ;  the  inner  is  very  delicate  and  green.  The  sphacelia,  when  it 
takes  possession  of  the  ovary,  identifies  itself  with  the  outer  parenchyma,  and  in 
some  measure  replaces  it,  being  as  it  were  borne  by  the  inner  membrane.  It  rap- 
idly increases,  taking  the  form  of  the  ovary,  and  almost  obliterating  its  cavity. 
The  ovule  is  either  entirely  wanting,  or  may  be  seen,  on  a  careful  examination,  in 
an  imperfect  form.  For  some  time  the  parasite  is  represented  entirely  by  the 
sphacelia,  which  is  an  oblong,  fungous  mass,  almost  homogeneous,  soft  and  tender, 
marked  on  its  surface  by  numerous  sinuous  furrows,  and  having  within  many  irreg- 
ular cavities,  which,  as  well  as  the  outer  coat,  are  uniformly  covered  with  linear 
parallel  cells.  From  the  summits  of  these  peripherio  cells,  internal  as  well  as  ex- 
ternal, issue  oval  corpuscles,  from  -005  to  '007  mm.  in  length,  which  spread  upon 
neighboring  objects,  and  especially  the  glumes  of  the  flowers  they  inhabit.  They 
are  a  kind  of  reproductive  cells,  called  conidia,  which  are  produced  by  many  fungi, 
long  before  the  perfect  plant  is  developed.  M.  Tulasne  calls  them  '•  spermatic" 
In  the  early  stage,  the  sphacelia  respects  the  top  of  the  ovary  and  the  stigmas  at- 
tached. The  stamens  often  abort ;  but  the  filaments  and  anthers  may  sometimes 
be  seen  buried  in  the  tissue  of  the  sphacelia,  and  altered  by  its  action.  Sometimes 
the  ovule  is  not  completely  aborted,  but  it  is  certainly  never  developed  into  a 
monster  grain.  In  all  ergotized  plants,  the  pistils  and  stigmas,  when  they  remain, 
are  often  covered  with  a  mouldiness,  consisting  of  spores  and  entangled  filaments, 
which  end  by  covering  the  parts  with  an  abundant  ashy  or  sooty  powder.  This  is  a 
different  fungus,  and  was  confounded  by  Mr.  Quekett  with  the  ergot  plant.  It  is 
found  as  well  in  the  non-ergotized  as  in  the  ergotized  flowers,  and  in  those  of  plants 
which  do  not  bear  ergot.  At  a  somewhat  advanced  period  of  the  development  of 
the  sphacelia,  there  exudes,  especially  from  the  summit,  a  very  adhesive  juice,  which 
spreads  over  that  structure,  bearing  along  with  it  an  immense  number  of  the  seedlets 
or  "  spermaties."  This  leaves  on  the  surface  when  dry  an  oily  appearance,  and 
afterwards  the  spots,  where  it  remains,  become  brownish  or  blackish.  But  this 
exudation  does  not  appear  until  the  sphacelia  has  ceased  to  constitute  the  whole 
plant. 

At  the  base  of  the  sphacelia  is  produced  a  compact  body,  violet  black  without 
and  white  within,  which  is  the  ergot  in  a  rudimentary  state.  With  this  commences 
the  second  stage  in  the  development  of  the  fungus.    The  young  ergot  is  everywhere 

xi.  116  and  23".)  The  observations  of  Mr.  Quekett  were  generally  correct,  and  have  been  veri- 
fied by  M.  Tulasne  himself;  yet  the  plant  is  only  accidentally  present,  and  is  wholly  distinct  from 
the  true  ergot  fungus.  The  fact  noted  that  the  sporidia  of  Mr.  Quekett's  fungus  are  apparently 
capable,  if  applied  to  the  seeds  of  certain  Graminaceae,  or  sprinkled  on  the  soil  where  they  grow, 
of  giving  rise  to  ergot  in  these  plants,  is  readily  explicable  on  the  supposition  that  the  sporidia 
might  have  been  mixed  with  those  of  the  proper  ergot. 
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invested  by  the  tissue  of  the  sphacelia  (which  Tulasne  calls  also  spermagonia,  from 
its  office)  ;  but,  as  it  increases,  it  seems  to  be  placed  below  the  sperraatopherous  ap- 
paratus, and  raises  it  steadily  out  of  the  floral  bracts  which  concealed  it,  ending 
by  supporting  it  wholly  at  its  summit.  Sometimes  it  carries  with  it  the  atrophied 
ovary,  which  still  shows  the  hairs  that  crowned  it,  and  some  remains  of  the  stigmas. 
It  results  that  the  ergot,  which  is  teclinically  the  sclerotium  of  the  fungus,  remains 
for  some  time  concealed  in  the  sphacelia,  so  that  this  seems  to  constitute  the  whole 
plant.  But,  when  the  function  belonging  to  this  has  been  fulfilled,  it  begins  to 
become  dry,  and  is  much  deformed.  The  ergot,  on  the  contrary,  increases  in  all 
directions,  and  soon  appears  above  the  glume.  As  it  augments,  the  thin  coating 
which  it  has  received  from  the  spermatopherous  tissue,  especially  below,  gradually 
becomes  thinner,  and  seems  to  disappear ;  so  that  its  surface,  instead  of  being  uni- 
formly violet  black,  is  only  here  and  there  covered  with  the  remains  of  the  tissue, 
or  by  a  deposit  of  the  conidia  or  "  spermatie."  Nevertheless,  the  sphacelia,  de- 
formed, shrunken,  and  worn  away  by  rains  and  other  causes,  remains  long  at  the 
top  of  the  ergot,  along  with  the  abortive  ovary,  etc.,  and  may  even  continue  to 
adhere  when  the  ergot  is  detached  from  the  plant.  The  time  required  for  the  full 
development  of  the  sphacelia  and  the  ergot  or  sclerotium  varies.  In  an  example 
under  the  observation  of  M.  Tulasne,  at  least  a  month  elapsed  after  the  appearance 
of  the  sphacelia,  before  the  growth  was  completed. 

Ergot  has  absolutely  nothing  in  common  with  normal  grain.  The  anatomical 
structure  and  all  the  physical  characters  of  ergot  are  those  of  the  mushrooms,  or 
rather  of  a  sclerotic  mycelium.  The  parenchyma,  which  is  whitish,  dry,  and  brittle, 
consists  in  all  its  parts  of  irregular,  globular,  or  polyhedric  thick-walled  cells,  inti- 
mately united,  and  filled  with  a  limpid  oil,  but  feebly  colored  by  iodine.  The  super- 
ficial utricles,  which  alone  are  colored,  have  an  outer  wall  thicker  than  the  inner, 
and  the  color  of  these  is  what  gives  its  characteristic  hue  to  ergot.  Not  the  least 
trace  of  starch  is  to  be  detected. 

If  ergot  be  planted  in  a  suitable  soil,  evidences  of  germination  are  seen  in  about 
three  months.  Little  globular  prominences  appear  on  its  surface,  and  gradually  en- 
large, and  raise  themselves  upon  cylindrical  stems,  and  finally  become  perfect  pilei 
or  fruiting  fungi,  and  produce  elongated,  rod-like  spores  in  flask-shaped  cavities, 
which  open  by  a  little  pore.  These  little  fungi  belong  to  the  genus  Sphseria.  As 
they  increase,  the  interior  of  the  ergot  becomes  exhausted,  by  contributing  to  their 
growth.  Falling  to  the  ground,  in  its  natural  course,  the  ergot  in  the  soil  germi- 
nates, and  produces  pilei,  the  spores  of  which,  carried  up  with  the  juices  of  rye, 
become  lodged  in  the  ovary,  where  they  begin  the  course  of  life  and  progress 
which  has  been  delineated.  Difl"erent  grains  are  probably  infested  with  diiferent 
species  of  Claviceps ;  but  there  is  no  reason  to  think  that  any  other  species  is  con- 
cerned in  the  product  of  any  officinal  variety  of  ergot.  (^Annales  des  Sciences  Na- 
turelles,  3e  ser.,  xx.  5,  1853.) 

The  ergot  usually  projects  out  of  the  glume  or  husk  beyond  the  ordinary  outline  of 
the  spike  or  ear.  In  some  spikes  the  place  of  the  seeds  is  wholly  occupied  by  the 
ergot,  in  others  only  two  or  three  spurs  are  observed.  It  is  said  to  be  much  more 
energetic  when  collected  before  than  after  harvest.  Rye  has  generally  been  thought 
to  be  most  subject  to  the  disease  in  poor  and  wet  soils,  and  in  rainy  seasons  ;  and  in- 
tense heat  succeeding  continued  rains  has  been  said  to  favor  its  development,  especially 
if  these  circumstances  occur  at  the  time  the  flower  is  forming.  It  is  now,  however, 
asserted  that  moisture  has  little  or  nothing  to  do  with  its  production.  It  should 
not  be  collected  until  some  days  after  it  has  begun  to  form ;  as,  according  to  M. 
Bonjean,  if  gathered  on  the  first  day,  it  does  not  possess  the  poisonous  properties 
which  it  exhibits  when  taken  on  the  sixth  day.   (See  P.  J.  Tr.,  Jan.  1842.) 

Properties.  Ergot  is  in  solid,  brittle  yet  somewhat  flexible  grains,  from  a  third  of 
an  inch  to  an  inch  and  a  half  long,  from  half  a  line  to  three  lines  in  thickness, 
cylindrical  or  obscurely  triangular,  tapering  towards  each  end,  obtuse  at  the  extrem- 
ities, usually  curved  like  the  spur  of  a  cock,  marked  with  one  or  two  longitudinal 
furrows,  often  irregularly  cracked  or  fissured,  of  a  violet  brown  color  and  often  some- 
what glaucous  externally,  yellowish  white  or  violet  white  within,  of  an  unpleasant 
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smell  when  in  mass  resembling  that  of  putrid  fish,  and  of  a  taste  which  is  at  first 
scarcely  perceptible,  but  ultimately  disagreeable  and  slightly  acrid.  "  Somewhat 
fusiform,  obtusely  triangular,  usually  curved,  about  one  inch  (25  mm.)  long,  and 
one-eighth  of  an  inch  (3  mm.)  thick  ;  three-furrowed,  obtuse  at  both  ends,  purplish 
black,  internally  whiti.sh,  with  some  purplish  stride,  breaking  with  a  short  fracture ; 
odor  peculiar,  heavy,  increased  by  trituration  with  solution  of  potassa ;  taste  oily 
and  disagreeable."  U.  S.  Ergot  yields  its  virtues  to  water  and  alcohol.  The  aque- 
ous infusion  or  decoction  is  claret-colored,  and  has  an  acid  reaction.  It  is  precipi- 
tated by  acetate  and  subacetate  of  lead,  nitrate  of  silver,  and  tincture  of  galls,  but 
affords  with  iodine  no  evidence  of  the  presence  of  starch.  Long  boiling  impairs  the 
virtues  of  the  medicine. 

Ergot  has  been  analyzed  by  Vauquelin,  Winckler,  Wiggers,  Wright.  Legrip, 
"Wenzell,  Tanret,  DragendorfF,  and  several  others.  The  analysis  by  M.  Legrip  is 
among  the  most  complete  of  the  earlier  researches  on  ergot.  That  chemist  obtained 
from  100  parts  of  ergot  3450  parts  of  a  thick,  fluid,  fixed  oil,  of  a  fine  yellow  color ; 
2-75  of  starch  ;  1-00  of  albumen  ;  2-25  of  inulin  ;  2-50  of  gum;  1-25  of  uncrystal- 
lizable  sugar  ;  275  of  a  brown  resin  ;  3*50  of/unffin  ;  1350  of  vegeto-animal  matter ; 
075  of  osmazome  ;  0-50  of  a  fatty  acid  ;  2450  of  lignin  ;  0-50  of  coloring  princi- 
ples ;  an  odorous  principle  not  isolated ;  225  of  fungate  of  potassium  ;  050  of 
chloride  of  sodium  ;  0-50  of  sulphate  of  calcium  and  magnesium  ;  1*25  of  subpbos- 
phate  of  calcium  ;  025  of  oxide  of  iron  ;  015  of  silica ;  and  2-50  of  water,  with 
2-35  loss.  (Ann.  cJe  Therap.,  1845,  p.  44.)  Crystals  of  sulphate  of  potassium  were 
obtained  in  considerable  quantity  on  one  occasion  in  carrying  out  the  British  ofiicinal 
process  for  liquid  extract  of  ergot,  which  maj^  possibly  have  pre-existed  in  the  ergot, 
but  were  more  probably  formed  during  the  process  out  of  constituents  pre-existing. 
(Attfield,  F.  J.  Tr.,  March,  1869,  p.  513.)  Dr.  Wright  supposed  the  virtues  of 
ergot  to  reside  in  the  fixed  oil,  which  he  therefore  recommended  as  a  substitute  for 
the  medicine.  The  oil  of  ergot ,  when  obtained  from  grains  recently  collected,  is, 
according  to  Dr.  Wright,  often  quite  free  from  color ;  but,  as  usually  prepared,  it  is 
reddish  brown.  It  has  a  disagreeable,  somewhat  acrid  taste,  is  lighter  than  water, 
and  is  soluble  in  alcohol  and  alkaline  solutions.  It  is  prepared  by  forming  an  ethereal 
tincture  of  ergot  by  the  process  of  displacement,  and  evaporating  the  ether  with  a 
gentle  heat.  It  may  be  more  cheaply  prepared  by  substituting  benzin  for  ether. 
Experience  has  shown  that,  though  the  oil  thus  prepared  with  ether  may  have  pro- 
duced effects  analogous  to  those  of  ergot,  they  were  to  be  ascribed  rather  to  some 
principle  extracted  along  with  the  oil  by  the  menstruum  than  to  the  oil  itself;  for, 
when  procured  by  expression,  this  has  been  found  to  be  inactive;  although  Prof. 
Procter  has  ascertained  that  it  contains  a  little  secalin,  one  at  least  of  the  active 
principles  of  ergot,  which  may  be  separated  from  it  by  washing  with  acidulated  water. 
According  to  Mr.  T.  R.  Baker,  the  oil  has  a  taste  and  smell  similar  to  those  of 
castor  oil,  with  which  it  also  agrees  in  ultimate  composition,  and  yields  analogous  re- 
sults in  saponification.  {A.  J.  P..  xxiv.  101-2.)  Dr.  T.  C.  Herrmann  investigated 
specially  the  chemical  constitution  of  the  oil  of  ergot.  As  obtained  by  means  of 
ether,  it  was  brownish  yellow,  of  an  aromatic  smell  and  acrid  taste,  viscid,  of  the  sp.  gr. 
09249,  and  without  the  drying  property.  It  consists  of  22-703  per  cent,  of  palmitic 
acid,  69-205  of  oleic  acid,  and  8091  of  glycerin.  (iV.  K,  1872,  p.  238;  from 
Bnchners  Repertorium,  1871,  p.  283.)  The  sugar  of  ergot  was  found  by  Mitsch- 
erlich  to  be  peculiar,  and  was  named  by  him  mycose.  He  described  it  as  crystal- 
lizable,  very  soluble  in  water,  almost  insoluble  in  cold  but  dissolved  by  about  100 
parts  of  boiling  alcohol,  quite  insoluble  in  ether,  and  without  the  action  of  glucose 
on  the  salts  of  copper.  Its  formula  is  Cj,Hj,0„  +  2HjO,  allying  it  to  cane  sugar, 
and  possibly  making  it  identical  with  trehalose. 

According  to  Wenzell  (.4.  J.  P.,  May,  1864),  ergot  of  rye  contains  two  peculiar 
alkaloids,  which  he  designates  echoUne  and  ergotine^  and  claims  to  be  the  active  prin- 
ciples of  the  drug.  The  two  bases  of  ergot  are,  according  to  Wenzell,  combined 
with  ergotic  acid,  the  existence  of  which  has  been  further  admitted  by  Ganser.  It 
is  said  to  be  a  volatile  body  yielding  crystallizable  salts. 

A  crystallized,  colorless  alkaloid,  ergnfinine,  Cj-H^N^j,  has  been  isolated  (1877- 
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78)  by  Tanret.  He  obtained  it  to  the  amount  of  0-04  per  cent,,  some  amorphous 
ergotinine,  moreover,  being  present.  The  solutions  of  ergotinine  turn  greenish  and 
red  very  soon  ;  they  are  fluorescent.  Sulphuric  acid  imparts  to  it  a  red,  violet,  and 
finally  a  blue  hue. 

Dragendorff  and  several  of  his  pupils  since  1875  have  isolated  the  following 
amorphous  principles  of  the  drug:  1,  sclerotic  acid,  said  to  be  a  very  active  sub- 
stance, used  chiefly  in  subcutaneous  injections;  about  4  per  cent,  of  colorless  acid 
may  be  obtained  from  good  ergot  of  rye ;  2,  scleromucin,  a  mucilaginous  matter 
which  may  be  precipitated  by  alcohol  from  aqueous  extracts  of  the  drug;  3,  sclerery- 
thrin,  the  red  coloring  matter  probably  allied  to  anthrachinon  and  the  coloring 
substances  of  madder,  chiefly  to  purpuiin ;  4,  scleroiodin,  a  bluish  black  powder 
soluble  in  alkalies;  5,  fusco-sclerotinic  acid;  6,  picrosclerotine,  apparently  a 
highly  poisonous  alkaloid;  lastly,  7,  scleroxanthin,  C^H^Og  -f-  H,0,  and  8,  sclero- 
crystallui,  C^H.Oj,  have  been  obtained  in  crystals;  their  alcoholic  solution  is  but 
little  colored,  yet  assumes  a  violet  hue  on  addition  of  ferric  chloride. 

Tanret  also  observed  in  ergot  of  rye  a  volatile  camphoraceous  substance. 

When  ergot  or  its  alcoholic  extract  is  treated  with  an  alkali,  it  yields  as  products 
of  the  decomposition  of  the  albuminoid  matters  ammonia  or  ammonia  bases,  ac- 
cording to  Ludwig  and  Stahl,  methylamine ;  according  to  others,  trimetKylamine. 
Wenzall  states  that  phosphate  of  trimethylaminc  is  present  in  an  aqueous  extract  of 
ergot,  but  Ganser  ascertained  that  no  such  base  pre-exists  in  ergot.  Fliickiger  found 
that  the  crystals  which  abound  in  the  extract  after  it  has  been  kept  for  some  time  are 
an  acid  phosphate  of  .sodium  and  ammonium  with  a  small  proportion  of  sulphate. 

We  quote  from  Dilg's  summary  of  "  the  active  constituents  of  ergot"  (J..  J.  P., 
1878,  p.  335)  Dragendorff 's  process  for  the  two  most  active  constituents  of  ergot, 
sclerotic  or  sclerot'uiic  acid  and  scleromucin.  "  Digest  ergot,  previously  exhausted  by 
ether  and  absolute  alcohol,  with  water,  dialyse,  evaporate  the  dialysate  to  a  syrupy 
consistence,  and  treat  with  sufficient  alcohol  to  obtain  a  mixture  containing  40  to  45 
per  cent,  alcohol,  which  precipitates  the  potassium  phosphate,  while  more  alcohol 
added  until  the  strength  is  increased  to  75  or  80  per  cent.,  precipitates  the  salts  of 
sclerotic  acid,  which  are  soluble  in  dilute  but  insoluble  in  stronger  alcohol,  and  leave 
about  19  per  cent,  of  ash. 

"  The  filtrate,  upon  which  alcohol  has  no  further  effect,  produces  with  ether  a  slight 
precipitate,  which  after  a  few  days'  standins;  forms  a  syrupy,  brown  mass,  which 
has  scarcely  any  medicinal  virtue.  The  filtrate  from  this  precipitate,  in  which  the 
reactions  still  distinctly  indicate  the  presence  of  Wenzell's  alkaloids,  after  evaporat- 
ing the  ether  and  alcohol,  does  not  produce  the  specific  action  of  ergot. 

"The  dark  liquid  remaining  on  the  dialysator,  when  mixed  with  sufficient  alcohol 
to  bring  it  to  45-50  per  cent,  precipitates  the  scleromucin,  which  while  moist 
forms  a  mucilaginous  solution  with  water,  but  after  drying  is  only  partially  soluble, 
differing  in  this  respect  from  sclerotic  acid,  which  is  soluble,  in  all  proportions,  be- 
fore and  after  drying. 

"  Sclerotic  acid  is  obtained  in  a  nearly  pure  state  by  kneading  the  mixed  sclerotates 
as  obtained  above,  with  80  per  cent  alcohol,  and  afterwards  dissolving  them  in  40 
per  cent,  alcohol ;  the  solution  is  mixed  with  an  excess  of  hydrochloric  acid,  and 
'after  several  hours  precipitated  with  absolute  alcohol,  whereby  the  ash  is  reduced  to 
about  3  per  cent,  and  consists  mainly  of  some  silica,  magnesia,  and  phosphates 
of  iron  and  potassium.  The  acid  is  not  a  glucoside,  and  yields  no  precipitates  with 
the  reagents  for  alkaloids,  except  with  phosphomolybdic  acid  a  yellow,  and  with 
tannin  a  nearly  colorless  one."  Sclerotic  acid  is  obtained  as  a  yellowish  brown,  taste- 
less and  inodorous  substance,  which  has  a  very  slight  acid  reaction,  and  is  hygro- 
scopic without  being  deliquescent.  It  is  very  well  adapted  for  subcutaneous 
applications,  in  doses  of  0  03-0045  Gm. 

"  Scleromucin  is  darker  in  color,  slightly  hygroscopic,  gummy,  inodorous  and  taste- 
less ;  yields  2(r8  per  cent,  of  ash,  and,  like  sclerotic  acid,  contains  nitrogen,  is  not 
a  glucoside,  and  is  precipitated  by  tannin  and  phosphomolybdic  acid. 

"Good  ergot  yields  about  4  to  4^^  oer  cent  of  sclerotic  acid,  and  about  2  to  3  per 
cent,  of  scleromucin." 


PART  I.  Ergota.  561 

The  odor  of  ergot  is  no  doubt  owing  to  the  liberation  of  its  volatile  alkaloid, 
probably  in  consequence  of  a  slow  decomposition  of  the  native  salt.  A  method  of 
detecting  ergot  in  a  mixed  powder,  rye  flour  for  example,  is  thus  afforded.  If,  on 
the  addition  of  solution  of  potassa,  the  odor  of  ergot  be  perceived,  its  presence  is 
suflBciently  proved. 

Ergot,  when  perfectly  dry  and  kept  in  well-stopped  bottles,  will  retain  its  virtues 
for  a  considerable  time ;  but,  exposed  to  air  and  moisture,  it  speedily  undergoes 
chemical  change  and  deteriorates.  M.  Gobley  kept  for  more  than  ten  years,  perfectly 
sound,  some  ergot  which  he  had  selected  from  the  year's  harvest,  carefully  sifted, 
wiped  with  linen,  then  exposed  to  a  heat  of  from  50^  to  60^  C.  for  three  or  four 
hours,  and  finally  put  into  small  boxes,  holding  each  about  30  Gm.  (a  troyounce), 
previously  heated  with  the  ergot,  and  finally  closed  air-tight  with  pitch.  (Joum. 
de  Phiirm.^  Mar.  1873.  p.  21(5.)  It  is,  moreover,  apt  to  be  attacked  by  a  minute 
worm,  which  consumes  the  interior  of  the  grain,  leaving  merely  the  exterior  shell 
and  an  excrementitious  powder.  This  insect  is  sometimes  found  in  the  ergot  before 
removal  from  the  plant  In  the  state  of  powder,  the  medicine  still  more  readily 
deteriorates ;  but  Prof  Dragendorff  believes  that  the  decay  is  due  to  oxidization 
of  the  fatty  principles  of  the  ergot,  and  can  be  prevented  by  depriving  the  ergot  of 
its  oil  before  powdering.  {A.  P.  S.,  xxv.)  This  has  since  been  confirmed  by 
Zachiesing,  who  preserved  ergot  for  two  years,  and  Bombelon,  who  kept  ergot  in 
good  condition  for  nine  years,  by  previously  removing  the  fixed  oil  with  ether 
{Phar.  Zeifuny,  No.  49,  p.  51 ;  A.  J.  P.,  1881,  p.  457. )  It  is  best,  as  a  general 
rule,  to  renew  it  every  year  or  two.  M.  Yiel  recommends  that  it  should  be  well  dried 
at  a  gentle  heat,  and  incorporated  with  double  its  weight  of  loaf  sugar,  by  means  of 
which,  if  protected  from  moisture,  it  will  retain  its  virtues  for  many  years. 
According  to  M.  Zanon,  the  same  result  is  obtained  by  stratifying  it  with  well 
washed  and  perfectly  dried  sand,  in  a  bottle  from  which  air  and  light  are  excluded. 
Camphor  and  powdered  benzoin  are  said  to  prevent  injury  from  worms. 

Medical  Properties  and  Uses.  Given  in  small  doses  to  men  or  non-pregnant 
women,  ergot  produces  no  obvious  effect.  In  the  quantity  of  half  a  drachm  or  a 
drachm  it  may  occasion  nausea  or  vomiting,  but  in  order  to  produce  very  distinct 
symptoms  enormous  doses  must  be  taken.  We  have  given  the  fluid  extract 
in  doses  of  three  ounces,  daily,  for  one  or  more  weeks  without  perceiving  any 
marked  effect.  In  some  cases,  after  very  large  doses,  the  pulse  is  distinctly  reduced 
in  frequency,  and  Dr.  Hardy  has  noted  that  the  foetal  cardiac  pulsations  are  rendered 
infrequent  by  it.  But  one  instance  of  fatal  poisoning  has  occurred,  except  when  abor- 
tion has  been  produced.  A  case  is  recorded  in  which  ergot  produced  great  prostration, 
with  an  almost  absent  pulse,  paleness  and  coldness  of  the  surface,  partial  palsy,  with 
pricking  of  the  limbs,  and  great  restlessness,  without  stupor  or  delirium.  (Gazette 
Med.  de  Paris,  Juillet  25,  1857.)  The  symptoms  in  another  case,  recorded  by 
Dr.  Oidright,  were  very  similar  to  those  just  detailed.  The  most  characteristic  is 
the  intense  coldness  of  the  surface,  which  has  also  been  noted  in  the  lower  animals. 
In  the  fatal  case  narrated  by  Dr.  Pratschke,  uneasiness  in  the  head,  oppression 
of  stomach,  diarrhoea,  urgent  thirst,  burning  pains  in  the  feet,  tetanic  spasms, 
violent  convulsions,  and  death  ensued  upon  eating  freely  of  ergotized  grain.  (^Lond. 
Med.  Gaz.,  Oct.  1850,  p.  579.) 

The  long-continued  and  free  use  of  ergot  is  highly  dangerous,  even  when  no 
immediate  effects  are  perceptible.  Fatal  epidemics  in  different  parts  of  the  conti- 
nent of  Europe,  particularly  in  certain  provinces  of  France,  have  long  been  ascribed 
to  the  use  of  bread  made  from  rye  contaminated  with  this  fungus.*  Dry  gangrene, 
typhus  fever,  and  disorder  of  the  nervous  system  attended  with  convulsions,  are  the 
forms  of  disease  which  have  followed  the  use  of  this  unwholesome  food.  It  is  true 
that  ergot  has  been  denied  to  be  the  cause ;  but  accurate  investigations,  made  by 
competent  men  upon  the  spot  where  the  epidemics  have  prevailed,  together  with 

*  Dr.  Hofmann  states  that  ^  per  cent,  of  ergot  can  be  detected  in  bread  by  macerating  30 
grains  of  coarsely  grated  bread  in  40  grains  of  ether  and  20  drops  of  diluted  sulphuric  acid  for  24 
hours,  straining,  shaking  with  solution  of  bicarbonate  of  sodium  and  allowing  to  stand,  when  the 
solution  separates  and  ia  of  a  violet  color. 
36 
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the  results  of  experiments  made  upon  inferior  animals,*  leave  no  room  for  reason- 
able doubt  that  at  least  the  gangrenous  affection  alluded  to  has  resulted  from  it. 

Upon  the  lower  animals  ergot  acts  as  upon  man.  Besides  its  influence  upon  the 
uterus,  the  most  important  physiological  action  of  the  drug  is  upon  the  vaso-motor 
nervous  system.  It  has  been  abundantly  proved  that  in  full  therapeutic  dose  it 
raises  remarkably  the  arterial  pressure  by  producing  a  general  vaso-motor  spasm. 
This  spasm  is  almost  certainly  the  result  of  a  stimulation  of  the  vaso-motor  nerve 
centres,  but  there  are  still  some  authorities  who  believe  that  the  drug  acts  peripher- 
ally upon  the  muscular  coats  of  the  vessels  or  upon  the  nerves  connected  there- 
with. 

On  the  continent  of  Europe,  in  Germany,  France,  and  Italy,  ergot  has  long  been 
empirically  employed  by  midwives  for  promoting  the  contraction  of  the  uterus  ;  and 
its  German  name  of  mutterkorn  hnplies  a  popular  acquaintance  with  its  peculiar 
powers.  But  the  attention  of  the  medical  profession  was  first  called  to  it  by  Dr. 
Stearns,  of  Saratoga  County,  N.  Y.,  in  the  eleventh  volume  of  the  Neio  York  Med- 
ical Repositori/,  1807.  In  its  operation  upon  the  pregnant  uterus,  it  produces  a 
constant  unremitting  contraction  and  rigidity,  rather  than  that  alternation  of  spas- 
modic effort  and  relaxation  which  is  observable  in  the  natural  process  of  labor. 
Hence,  unless  the  os  uteri  and  external  parts  are  sufficiently  relaxed,  the  medicine 
is  apt  to  produce  injury  to  the  foetus  by  the  incessant  pressure  which  it  maintains ; 
and  the  death  of  the  child  is  thought  not  unfrequently  to  have  resulted  from  its 
injudicious  employment.  The  cases  to  which  it  is  thought  to  be  especially  adapted 
are  those  of  lingering  labor,  when  the  os  uteri  is  sufficiently  dilated  and  the  exter- 
nal parts  sufficiently  relaxed,  when  no  mechanical  impediment  is  offered  to  the 
passage  of  the  child,  and  the  delay  is  ascribable  solely  to  want  of  energy  in  the 
uterus.  Other  cases  are  those  in  which  the  death  of  the  foetus  has  been  ascer- 
tained, and  when  great  exhaustion  or  dangerous  constitutional  irritation  imperi- 
ously calls  for  speedy  delivery.  The  medicine  may  also  be  given  to  promote  the 
expulsion  of  the  placenta,  to  restrain  inordinate  hemorrhage  after  delivery,  and  to 
hasten  the  discharge  of  the  fcetus  in  protracted  cases  of  abortion.  In  women  sub- 
ject to  dangerous  flooding,  a  dose  of  ergot  given  immediately  before  delivery  is 
said  to  have  the  happiest  effects.  Ergot  is  also  much  used  to  cause  the  expulsion 
of  coagula  of  blood,  polypi,  and  hydatids  from  the  uterine  cavity,  and  even  a  num- 
ber of  successful  cases  of  its  employment  for  the  destruction  by  strangulation  of 
fibroid  tumors  of  the  uterus  have  been  reported.  In  uterine  hemorrhage,  unconnected 
•with  pregnancy,  the  medicine  is  very  useful ;  and  it  is  probably  the  most  used  and 
most  efficient  of  all  remedies  in  pulmonary  and  other  similar  internal  hemorrhages. 
Its  action  in  these  cases  is  no  doubt  the  result  of  the  contracting  power  it  has  over 
the  smaller  vessels.  In  a  similar  manner  ergot  is  often  advantageous  in  acute  con- 
gestions, especially  of  the  spinal  cord  and  brain  ;  also  in  mania  and  diarrhoea. 

In  hemorrhoids,  and  in  varicose  veins  of  the  leg,  it  has  been  injected  into  the  dis- 
eased tissue  with  success,  but  probably  acts  only  by  producing  a  severe  local  in- 
flammation. 

The  fluid  extract  of  ergot  is  usually  selected  for  internal  use,  although  the 
powdered  drug  may  be  given  in  doses  of  from  half  a  drachm  to  two  drachms  (1-9- 
7'5  C.c).  The  oil  o/erffot,  prepared  by  means  of  ether  or  benzin,  as  already  de- 
scribed (  page  559),  was  given  by  Dr.  Wright  in  the  dose  of  from  twenty  to  fifty 
drops  (1-25-3-12  C.c),  diffused  in  cold  water,  warm  tea,  or  weak  spirit  and  water, 
but  is  nearly  destitute  of  therapeutic  powers.  Dr.  J.  V.  Shoemaker  believes  it 
to  be  useful  as  a  local  application  in  acute  eczema,  cracked  nipples,  herpes  of  the 
genitals,  seborrhoea,  erysipelas ;  in  rosacea,  after  puncturing  the  enlarged  vessels 
and  allowing  them  to  bleed  freely  ;  in  catarrh  of  the  mucous  membrane  of  the  nose 
and  cervix  uteri ;  in  gleet ;  as  an  injectiou  in  leucorrhoea  and  gonorrhoea,  and  as  a 
substitute  for  the  ordinary  hair  oils. 

Under  the  name  of  Bonjean's  ergotin,  a  purified  extract  is  sometimes  used  in  the 
dose  of  from  five  to  ten  grains  (0-33-065  Gm.).  It  is  made  by  exhausting  ergot 
with  water,  evaporating  to  the  consistence  of  syrup,  precipitating  the  albumen, 
*  An  epidemic  among  sheep  was  caused  by  eating  ergotized  grain.    See  P,  J.  Tr.,  x.  195. 
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gum,  etc.,  by  a  large  excess  of  alcohol,  decanting  the  clear  liquid,  and  evaporating 
to  the  consistence  of  a  soft  extract. 

When  promptness  and  certainty  of  action  are  required,  ergot  may  be  used  hypo- 
dermically.  It  undoubtedly  acts  best  when  so  employed,  but  is  very  prone,  even 
when  the  greatest  care  is  exercised,  to  produce  local  inflammation  and  abscess.  The 
best  preparation  for  use  is  a  strong  aqueous  solution  of  purified  extract  (see  Extract 
of  Ergot)  carefully  filtered  so  as  to  remove  all  solid  particles.  Five  grains  of  the 
extract  dissolved  in  15  minims  of  water  may  be  employed  at  once. 

Dujardin-Beaumetz  gives  the  dose  of  Tanret's  crystallized  ergotine  for  hypoder- 
mic use  as  5  milligrammes  (y^  grain).  {Bull.  Therap..  xciv.  236.)  Sclerotinic 
acid  does  not  represent  ergot,  as  was,  so  far  as  concerns  the  commercial  article, 
shown  by  experiments  made  in  the  laboratory  of  the  University  of  Pennsylvania ; 
indeed,  the  research  of  Nikitin,  who  claims  that  it  is  the  active  principle,  affords 
abundant  evidence  that  it  is  not  so.  {Land.  Med.  Record,  1879,  p.  21.) 

Of.  Prep.  Extractum  Ergotae  Fluidum,  V.  S.;  Extractum  Ergotae,  V.  S.;  Ex- 
tractum  Ergotae  Liquidum,  Br.;  Infusum  Ergotae,  Br.;  Tinctura  Ergotae,  Br.; 
Vinum  Ergotae,  U.  S. 

ERYTHROXYLON,  U.S.     EryOiroxylxm.     [Cbca.] 

(£R-Y-THR0X' Y-LOX. ) 

"The  leaves  of  Erythroxylon  Coca.  Lamarck.  (iVa<.  Ore?.  Erythroxylaceae.)"  U.S. 

Feuilles  de  Coca.  Fr.;    Cocablatter,  G. 

Gen.  Ch.  Calyx  five-parted,  at  the  base  five-angular.  Styles,  three,  distinct  to 
the  base  and  not  united  into  one.  De  Candolle,  Prodromus,  i.  573. 

E.  coca.  Lam.  B.  &  T.  i.  40.  Leaves  ovate,  areolate,  membranaceous,  branches 
squamous,  pedicels  lateral,  aggregated  in  twos  or  threes,  a  little  longer  than  the 
flower.    De  C. 

Although  it  grows  wild  in  various  parts  of  South  America,  the  coca  shrub  is 
largely  cultivated  for  the  sake  of  its  leaves.  The  plant,  which  is  propagated  from 
the  seed  in  nurseries,  begins  to  yield  in  eighteen  months,  and  continues  productive 
for  half  a  century.  The  leaves,  when  mature,  are  carefully  picked  by  hand  so  as 
to  avoid  breaking  them  or  injuring  the  young  buds,  are  slowly  dried  in  the  sun, 
and  then  packed  in  bags  (cestos)  holding  from  twenty-five  to  one  hundred  and  fifty 
pounds  each.  They  were  in  general  use  among  the  natives  of  Peru  at  the  time 
of  the  conquest,  and  have  continued  to  be  much  employed  to  the  present  time. 
It  is  affirmed  that  nearly  ten  million  dollars'  worth,  or  forty  million  pounds,  are 
annually  produced  ;  some  plantations  j-ielding  three  or  four  harvests  a  year. 

Properties.  The  leaves  resemble  in  size  and  shape  those  of  tea,  being  oval- 
oblong,  pointed,  two  inches  or  more  in  length  by  somewhat  over  an  inch  in  their 
greatest  breadth,  and  furnished  with  short  delicate  footstalks;  but  they  are  not, 
like  the  tea-leaves,  dentate,  and  are  distinguished  from  most  other  leaves  by  a 
slightly  curved  line  on  each  side  of  the  midrib,  running  from  the  base  to  the  apex. 
These  Jines  are  not  ribs  but  curves,  which"  have  been  produced  by  the  peculiar  fold- 
ing of  the  leaf  in  the  bud.  Good  specimens  are  perfectly  flat,  of  a  fine  green  color ; 
brown  leaves  should  always  be  rejected  as  inferior.  They  have  an  agreeable  odor 
resembling  that  of  tea,  and  a  peculiar  taste,  which,  in  decoction,  becomes  bitter  and 
astringent.  "  Oval  or  obovate-oblong,  two  to  three  inches  (50  to  75  mm.)  long, 
short-petiolate,  entire,  rather  obtuse  or  emarginate  at  the  apex,  reticulate  on  both 
sides,  with  a  prominent  midrib,  and,  on  each  side  of  it,  a  curved  line  running  from 
base  to  apex  ;  odor  slight  and  tea-like ;  taste  somewhat  aromatic  and  bitter."    U.  S. 

Chemical  Constitution.  In  1853,  Wackenroder  demonstrated  the  existence  of 
tannic  acid  in  coca  leaves;  and  in  1859.  M.  Stanislas  Martin  found  in  them  a 
peculiar  bitter  principle,  resin,  tannin,  an  aromatic  principle,  extractive,  chlorophyll, 
a  substance  analogous  to  theine,  and  salts  of  lime.  Previous  to  this  (1855)  Gar- 
deke  had  isolated  the  crystalline  alkaloid  and  given  it  the  name  of  erythroxyline. 
Dr.  Albert  Niemann,  of  Goslar,  made  the  first  thorough  investigation  of  the  leaves, 
and  gave  to  the  alkaloid  the  name  it  now  usually  bears  of  cocaine.  The  following 
was  his  process.     The  leaves  were  exhausted  with  85  per  cent,  alcohol  acidulated 
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with  2  per  cent,  of  sulphuric  acid  ;  the  tincture  was  treated  with  milk  of  lime  and 
filtered ;  the  filtrate  was  neutralized  with  sulphuric  acid,  and  the  alcohol  distilled 
off.  The  syrupy  residue  was  treated  with  water  to  separate  resin,  and  then  precipi- 
tated by  carbonate  of  sodium.  The  deposited  matter  was  exhausted  by  ether,  and 
the  ethereal  solution,  after  most  of  the  ether  had  been  distilled,  was  allowed  to 
evaporate  spontaneously.  The  cocaine  was  thus  obtained  in  colorless  crystals,  mixed 
with  a  yellowish  brown  matter  of  a  disagreeable  odor,  which  was  separated  by  wash- 
ing with  cold  alcohol.  Pure  cocaine  is  in  colorless  transparent  prisms,  inodorous, 
of  a  bitterish  taste,  soluble  in  704  parts  of  cold  water,  more  soluble  in  alcohol,  and 
freely  so  in  ether.  The  solution  has  an  alkaline  reaction,  and  a  bitterish  taste, 
leaving  a  peculiar  numbness  on  the  tongue,  followed  by  a  sensation  of  cold.  The 
alkaloid  melts  at  97*7°  C.  (208°  F.),  and  on  cooling  congeals  into  a  transparent  mass, 
which  gradually  becomes  crystalline:  Heated  above  this  point  it  changes  color,  and 
is  decomposed.  It  is  inflamraable,  burning  with  a  bright  flame,  and  leaving  charcoal 
With  the  acids  it  forms  soluble  and  crystallizable  salts,  which  are  more  bitter  than 
the  alkaloid  itself.  The  formula  is  C^HjiNO^.  Dr.  Niemann  also  obtained  wax,  a 
variety  of  tannic  acid  (coca-tannic  acid),  and  a  concrete  volatile  odorous  substance. 
(See  A.  J.  /*.,  1861,  p.  122.)  A  volatile  alkaloid,  hygrine,  first  noticed  by  Maclagan, 
but  named  by  Lessen,  is  a  thick,  pale  yellow,  oily  liquid,  having  a  strong  alkaline 
reaction,  burning  taste,  and  the  odor  of  trimethylamine.  M.  Lossen  has  examined 
cocaine,  and  ascertained  that,  when  heated  with  hydrochloric  acid,  it  splits  into  ben- 
zoic acid  and  a  new  base  which  he  calls  ecgonine.  The  mutability  of  cocaine  with 
acids  explains  why  the  attempts  to  extract  the  alkaloid  with  acid  liquids  have 
failed.  M.  Lossen  therefore  recommends  the  omission  of  acid  in  operating  on  the 
leaves,  and  proposes  the  following  modification  of  Niemann's  plan.  An  infusion  is  first 
made;  this  is  precipitated  with  acetate  of  lead;  the  lead  is  removed  by  sulphate  of 
sodium  ;  the  liquid  is  concentrated,  carbonate  of  sodium  added,  and  the  whole  shaken 
with  ether.  The  ether  extracts  the  alkaloid,  and  yields  it  in  a  crude  state  by  evapo- 
ration. It  is  then  purified  as  in  the  process  of  Dr.  Niemann.  {Joum.  de  Pharm., 
Juin,  1862,  p.  522.)  The  tannin  of  coca  leaves  strikes  a  green-black  with  ferric 
salts,  and  has  received  the  name  of  coca-tannic  acid. 

The  alkaloid  cocaine  acts  upon  the  lower  animals  much  as  does  theine.  It 
tetanizes  frogs,  or  in  overwhelming  doses  paralyzes  the  sensory  nerves  and  the  posterior 
columns,  llabbits  and  dogs  are  killed  by  it  through  paralysis  of  the  respiratory 
centres.  In  proper  doses  it  elevates  arterial  pressure  by  an  action  upon  the  vaso- 
motor centres  and  the  cardiac-motor  system.  (Z  Ott.) 

Medical  Properties.  As  a  nerve  stimulant,  coca  has  been  used  immemorially  by 
the  Peruvian  and  Bolivian  natives.  In  1853,  Dr.  Weddell  stated  that  it  produces 
a  gently  excitant  effect,  with  an  indisposition  to  sleep ;  in  these  respects  resembling 
tea  and  coffee ;  also,  that  it  will  support  the  strength  for  a  considerable  time  in  the 
absence  of  food ;  but  does  not  supply  the  place  of  nutriment,  and  probably,  in  this 
respect  also,  acts  like  the  two  substances  referred  to.  The  Indians,  while  chewing 
it,  pass  whole  days  in  travelling  or  working  without  food;  but  they  nevertheless  eat 
freely  in  the  evenings.  Weddell  afiirms  that  persons  unused  to  it  are  liable  to 
unpleasant  effects  from  its  abuse ;  and  he  has  known  instances  of  hallucinations 
apparently  resulting  from  this  cause.  The  natives  chew  with  it  some  alkaline  sub- 
stance, as  the  ashes  of  certain  plants,  or  lime.  (Weddell,  Voyage  dans  le  Nord  de 
la  Bolivie.) 

The  sustaining  powers  of  coca  have  been  strongly  confirmed  by  various  observers,  ' 
both  in  this  country  and  in  Europe  (see  P.  J.    Tr.,  vi.  883;  viii.  1877;  Bost. 
Med.  arid  Surg.  Joum.,  1877,  i. ;    Tr.  A.  P.  S.,  xxvi.  774),  and  it  is  probable  that 
it  acts  similarly  to  tea  and  coffee,  but  much  more  powerfully. 

In  large  quantities,  it  is  said  to  produce  a  general  excitation  of  the  circulatory 
and  nervous  systems,  imparting  increased  vigor  to  the  muscles  as  well  as  to  the  intel- 
lect, with  an  indescribable  feeling  of  satisfaction,  amounting  sometimes  to  a  species 
of  delirium ;  and,  what  is  most  singular,  if  true,  this  state  of  exaltation  is  asserted 
not  to  be  followed  by  any  feelings  of  languor  or  depression.  (Mantegazza,  H.  Am. 
Med.-Chir.  Rev.,  March,  1860,  p.  340.)     From  experiments  by  MM.  Gorse  and 
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Mantegazza,  it  is  inferred  that  it  increases  the  frequency  of  the  heart's  contractions 
considerably  more  than  does  tea  or  coffee ;  and,  in  doses  of  about  an  ounce,  it  causes 
intense  fever,  attended  with  hallucinations  and  delirium.  (Dr.  Reis,  P.  J.  Tr.,  2d 
ser.,  viii.  299  ;  from  Bull.  Gen.  de  Therap.,  Fev.  28,  1866.)  M.  Moreno,  in 
experiments  on  animals  with  coca,  found  that,  instead  of  supplying  the  place  of  food, 
it  causes  a  more  speedy  death  and  a  greater  loss  of  weight  than  starvation  alone. 
(^Ann,  de  Hierap.,  1869.  p.  64.)  The  dose  of  coca  is  from  two  to  three  drachms. 
If  given  in  infusion  the  leaves  should  be  swallowed,  as  it  is  by  no  means  certain 
that  they  yield  their  virtues  to  water. 

The  fluid  extract  is  now  officinal,  and  is  a  very  eligible  preparation ;  a  tincture 
of  coca,  made  in  the  proportion  of  one  part  in  five  of  diluted  alcohol,  and  a  rcine  of 
coca.,  one  in  ten,  would  also  be  efficient.  The  elixir  of  coca,  as  usually  found,  is 
too  weak  to  be  of  much  value. 

Off.  Prep.  Extractum  Erythroxyli  Fluidum. 

EUCALYPTUS.   U.S.     Eucalyptus. 

( EC-C.\-LYP'TrS— y  u-ka-Up'tu8. ) 

"  The  leaves  of  Eucalyptus  globulus,  Labillardiere  {JVat.  Ord.  Myrtaceae),  col- 
lected from  rather  old  trees."  U.  S. 

Eucalyptus  Leaves;  Feuilles  d'Eucalyptus,  Fr.:  Eucalyptus-Blatter,  G. 

Gen.  Ch.  Calyx  obovate  or  globose  cupulaeform,  the  tube  persistent,  the  limb  de- 
ciduous, dehiscing  by  a  circular  irregular  line  from  the  operculiform  base.  Stamens 
free.  Capsule  4  loculate  or  by  abortion  3  loculate,  dehiscent  at  the  apex,  many- 
seeded.  De  Candolle,  Prodromus,  iii.  220. 

The  genus  Eucal^-ptus  affords  one  of  the  most  characteristic  features  of  the 
Australian  and  Tasmanian  landscapes.  There  are  about  one  hundred  and  thirty- 
five  described  species,  all  evergreens,  and  most  of  them  large  trees,  popularly  known 
as  Gum  trees,  Woolly  butts,  Iron  barks,  etc.*  The  most  important  of  them  is  the 
£.  globulus. 

E.  globulus.  Labill.  B.  &  T.  ii.  109.  The  young  operculum  conical,  the  length 
of  the  four-sided  cupule,  the  adult  depressed  and  mucronate  in  the  middle  ;  axillary 
peduncles  very  short,  one-flowered ;  leaves  alternate,  lanceolate,  subfalcate. 

This  is  one  of  the  largest  known  trees,  attaining  sometimes  a  height  of  300  or 
even  350  feet,  with  a  smooth,  ash-colored  bark ;  leaves  a  foot  in  length,  and  varying, 
according  to  age,  from  a  glaucous  white  to  a  bluish  green  color;  and  large  pinkish 
white  axillary  flowers,  sometimes  single,  sometimes  in  clusters.  Although  its  wood 
is  very  resinous,  hard,  and  durable,  the  tree  is  remarkable  for  the  rapidity  of  its 
growth,  reaching,  under  favorable  circumstances,  fifty  feet  of  height  in  five  or  six 
years.  It  flourishes  best  in  valleys  having  a  rich,  moist  soil,  and  has  very  largely 
been  naturalized  in  semi-tropical  countries,  partly  on  account  of  its  economic  value, 
but  chiefly  because  of  the  reputation  it  enjoys  as  a  means  of  overcoming  malaria. 
It  does  not  seem  -to  require  great  heat  for  its  perfection,  but  is  exceedingly  sensi- 
tive to  frost.  Large  forests  of  it  have  been  planted  in  Algeria  and  Southern 
Europe,  and  its  culture  is  spreading  to  California,  Florida,  and  other  of  our 
Southern  States.  Its  sanitary  powers  appear  to  be  established,  numerous  notoriously 
miasmatic  stations  and  districts  having  been  rendered  healthful  by  its  growth.  It 
is  not  probable  that  the  destruction  of  the  miasma  is  due  so  much  to  emanations 
from  the  tree  as  to  the  fact  that  it  evaporates  water  so  rapidly  from  its  innumerable 
large  leaves  as  to  drain  the  swamps  and  marshes  in  which  it  is  planted.  It  is  pos- 
sible, however,  that  the  large  amount  of  volatile  oil  which  must  escape  from  it  has 
some  effect,  and  it  is  even  affirmed  (^-1.  J.  P.,  1875,  p.  423)  that  the  parasitic 
phylloxera  will  not  attack  the  grape-vines  growing  near  it. 

Properties.  The  leaves  are  the  officinal  portion  of  the  plant :  they  are  "  petio- 
late,  lanceolately  scythe-shaped,  from  six  to  twelve  inches  (15  to  30  cm.)  long, 
rounded  below,  tapering  above,  entire,   leathery,   gray-green,  glandular,  feather- 

*  Descriptions  and  accurate  figures  of  most  of  tbis  species  may  be  found  in  Baron  Ferd.  von 
Mueller's  Descriptive  Sole*  of  the  Euealypts  of  Australia,  London  and  Melbourne,  1882. 
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veined  between  the  midrib  and  marginal  veins ;  odor  strongly  camphoraceous  ;  taste 
pungently  aromatic,  somewhat  bitter  and  astringent."    U.  S. 

In  March,  1870,  M.  Cloez  {Journ.  de  Pharm.,  4e  ser.,  xii,  201)  reported  an 
elaborate  cliemical  study  of  the  Eucalyptus  leaves,  and  his  results  have  been  sub- 
stantially confirmed  by  Debray  (Z>e  V Eucalyptus  Globulus,  Paris,  1872),  M.  Rabuteau 
{Mem.  de  V Academle,  Nov.  1872),  and  by  Mr.  Broughton  {P.  J.  Tr.,  3d  ser.,  iii. 
463).  M>  Cloez  found,  besides  chlorophyll,  resin,  tannin,  and  inert  substances,  an 
essential  oil,  upon  which  the  virtues  of  the  drug  appear  to  depend.  Of  this  oil,  the 
fresh  leaves  afforded  2-75  parts  per  hundred,  the  recently  dried  leaves  6  parts  ;  leaves 
which  had  been  kept  some  time  yielded  a  much  smaller  percentage.  In  the  distilla- 
tion, the  oil  for  a  time  comes  over  freely  at  from  170°  C.  (338°  F.)  to  178°  C. 
(352-4°  F.) ;  subsequently  another  portion  of  oil  distils  at  188°  C.  (370*4°  F.)  to 
190°  C.  (374°  F.),  and  finally  a  very  minute  portion  does  not  volatilize  until  the 
temperature  reaches  200°  C  (392°  F.).  M.  Cloez  believes  the  oil  to  be  composed 
of  two  camphors,  differing  in  their  volatility.  The  bulk  of  the  oil  yielded  is  the  portion 
first  distilled  ;  to  this  Cloez  has  given  the  name  of  euculyptol.  To  obtain  it  pure  a 
redistillation  from  caustic  potash  or  chloride  of  calcium  is  necessary.  It  is  very 
liquid,  nearly  colorless,  with  a  strong,  aromatic  camphoraceous  odor,  polarizes  to  the 
right,  is  slightly  soluble  in  water,  but  very  soluble  in  alcohol,  and  has  the  formula 
CijH^jO.  Nitric  acid  produces  with  it  a  crystallizable  acid ;  by  the  action  of  phos- 
phoric acid  {.Toarn.  de  Phann ,  4e  ser.,  xii.  204)  it  is  converted  into  eucalyptene, 
a  substance  allied  to  cymene,  and  eucalyptolen. 

According  to  M.  Duquesnel,  the  oil  is  adulterated — with  alcohol,  to  be  detected  by 
means  of  fuohsin,  which  is  insoluble  in  the  pure  oil  but  soluble  in  that  containing 
even  a  very  small  percentage  of  alcohol ;  with  fixed  oil,  to  be  detected  by  boiling  with 
water,  when  the  fixed  oil  remains  on  the  surface ;  with  essential  oil  of  copaiba  or 
turpentine,  to  be  detected  by  means  of  the  boiling  point,  that  of  eucalyptol  being 
170°  C.  (338°  F.),  that  of  oil  of  turpentine  155°  C.  (311°  F.),  that  of  oil  of  copaiba 
260°  C.  (500°  F.).  {Journ.  de  Pharm.,  Aq  ser.,xvi.  45.)  It  is  aflarmed  that  much 
of  the  oil  of  Eucalyptus  of  commerce  is  obtained  not  from  E.  globulus,  but  E. 
am,ygdalhia,  and  does  not  yield  eucalyptol.   {A.  J.  P.,  1879,  p.  303.) 

Medical  Properties.  Eucalyptus  was  originally  recommended  as  a  remedy  iti 
intermittent  fev^r,  but  experience  has  failed  to  establish  its  value  as  an  antiperiodic. 
Whatever  medical  virtues  it  possesses  beyond  astringency  reside  in  the  volatile  oil. 
This  when  applied  locally  acts  as  a  powerful  irritant.  When  taken  internally  in  doses 
from  20  to  30  drops,  it  causes  increased  rapidity  of  pulse  and  general  excitation, 
with  restlessness  and  increased  venereal  appetite,  usually  followed  by  a  feeling  of 
calmness  and  repose,  ending  in  sleep.  In  some  cases,  disturbance  of  the  bowels,  fever, 
constitutional  disturbance,  and  even  symptoms  of  cerebral  congestion  have  been 
produced.  In  animals  small  doses  produce  the  same  effect  as  in  man,  and  after 
large  doses  symptoms  of  general  depression  are  manifested  by  falling  of  the  arterial 
pressure,  progressive  diminution  of  temperature,  muscular  weaknpss  deepening  into 
paralysis,  loss  of  sensibility,  irregular  respiration,  and  finally  death  from  flxilure  of 
respiration.  Upon  man,  when  taken  in  suflBcient  quantity,  the  oil  exerts  a  similar 
influence.  In  a  case  noted  by  M.  Girabert,  80  drops  of  the  oil  produced  in  an  old 
man  a  feeling  of  great  internal  heat,  followed  by  almost  complete  loss  of  power  and 
of  feeling  in  the  limbs;  and  after  75  drops  Prof  Binz  noted  somewhat  similar  phe- 
nomena. The  palsy  produced  by  toxic  doses  is  due  to  a  direct  action  upon  the  spinal 
cord.  Taken  internally  it  is  eliminated  by  the  breath,  to  which  it  imparts  its  odor, 
and  also  in  a  condition  of  oxidation  by  the  kidneys,  to  the  secretion  of  which  it  gives 
a  strong  smell  of  violets.  M.  Gimbert  found  that  in  rabbits  it  augmented  to  a 
marvellous  extent  the  excretion  of  urea.  As  a  stimulating  narcotic  the  oil  of  euca- 
lyptus has  been  used  with  asserted  success  in  migraine  and  other  forms  of  neuralgia. 
As  an  antispasmodic  it  has  been  highly  lauded  in  asthma.  In  this  affection  it  is  best 
given  by  inhalation.  Cigarettes  may  be  made  by  rolling  up  the  dried  leaves,  or  the 
vapor  from  boiling  water  containing  the  oil  may  be  inhaled.  In  chronic  or  subacute 
bronchitis  it  may  often  be  employed  with  advantage,  especially  where  there  is  a 
tendency  to  spasm.    In  subacute  or  chronic  inflammation  of  the  genito-urinary  organs 
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it  is  said  to  exert  a  very  happy  influence.  The  experiments  of  Binz  and  of  Gim- 
bert  have  shown  that  it  acts  very  positively  upon  the  infusoria  and  other  low  forms 
of  life.  Gimbert  even  claims  superiority  for  it  as  an  antiseptic  over  carbolic  acid. 
Externally  it  may  be  used  in  chronic  skin  affections  and  ulcerations  when  a  stimulant 
antiseptic  application  is  indicated.  Various  formulas  have  been  published  for  tinc- 
tures, fluid  extracts,  etc.,  of  the  leaves,  but  the  oil  is  now  oflBcinal,  and  is  much 
the  best  form  for  internal  administration.  It  should  be  given  in  doses  of  10  to  15 
drops  (0-5  to  072  Cc.)  on  sugar  or  in  a  sweetened  emulsion. 
Off.  Prep.  Extractum  Eucalypti  Fluidum,    L\  S. 

EUONYMUS.  U.S.     Euonymus,     [TFa/ioo.] 

(EU-OX'T-MCS— yQ-«n'e-mus.) 

"  The  bark  of  Euonymus  atropurpureus.  Jacquin.  (oN'a^  OrfZ.  Celastraceae.)"  U.S. 

Gen.  Ch.  Flowers  perfect.  Sepals  4  or  5,  united  at  the  base,  forming  a  short 
and  flat  calyx.  Petals  4—5,  roundtd,  spreading.  Stamens  very  short,  inserted  on 
the  edge  or  face  of  a  broad  and  flat  4—5  angled  disk,  which  coheres  with  the  calyx 
and  is  stretched  over  the  ovary,  adhering  to  it  more  or  less.  Sti/le  short  or  none. 
Pod  3-5  lobcd,  with  1—3  seeds  in  each  cell  in  a  red  arillus. 

Euonymus  Afropurpureus.  Willd.  Sp.  Plant,  i.  1132;  Gray's  Manual,  p.  81 ; 
figured  in  Griffith's  Med.  jBot.,  p.  219.  The  plant  has  been  named  variously  wahoo, 
spihdle-tree,  and  hurning-hush.  It  is  a  tall,  erect  shrub,  with  quadrangular  branch- 
lets,  and  opposite,  petiolate,  oval-oblong,  pointed,  serrate  leaves.  The  flowers,  which 
stand  in  loose  cymes  on  axillary  peduncles,  are  small  and  dark  purple,  with  sepals 
and  petals  commonly  in  fours.  The  capsule  or  pod  is  smooth  and  deeply  lobed. 
The  plant  is  indigenous,  growing  throughout  the  Northern  and  Western  States,  and 
sometimes  cultivated  for  the  beauty  of  its  crimson  fruit. 

The  plants  belonging  to  this  genus  are  shrubs  or  small  trees,  presenting  in  the 
autumn  a  striking  appearance  from  the  rich  red  color  of  their  fruit,  which  has  ob- 
tained for  them  the  name  of  burning-hush.  E.  Americanus  nndi  E.  Europseus  have 
been  cultivated  in  gardens  as  ornamental  plants.  Two  or  more  of  the  species  have 
been  used  in  medicine.  Their  properties  are  probably  similar,  if  not  identical. 
Grundncr,  who  experimented  with  the  fruit  of  E.  Eurtrpseus,  found  it  to  have  no  other 
effect  than  that  of  a  diuretic.  {^Pliarm.  CentralU.,  1847,  p.  873.)  An  oil  expressed 
from  the  seeds  is  used  in  Europe  fur  the  destruction  of  vermin  in  the  hair,  and 
sometimes  also  as  an  application  to  old  sores.  (Ibid.,  1851,  p.  641.)  Dr.  Griffith 
says  that  the  seeds  of  this  and  other  species  are  purgative  and  emetic,  and  that  the 
leaves  are  poisonous  to  sheep  and  other  animals  lieeding  on  them.  He  states  also 
that  the  inner  bark  of  E.  fingens  is  beautifully  yellow,  and  used  in  India  for  dye- 
ing, and  in  diseases  of  the  eye.  (^Med.  Bot.,  p.  220.)  It  is  probable  that  much  of 
the  wahoo  of  our  drug-stores  has  been  obtained  from  E.  Americanus,  which  is  dis- 
tinguished from  E.  atropurpureus  by  its  rough,  warty,  depressed  pods,  and  almost 
sessile,  thickish  leave.<s. 

Properties.  The  dried  bark  is  in  thin  pieces,  whitish  with  a  darker  grayish  epi- 
dermis, brittle,  of  a  feeble,  peculiar,  not  disagreeable  odor,  and  a  bitterish  slightly 
sweetish  taste,  and  somewhat  pungent  after-taste.  "  In  quilled  or  curved  pieces, 
about  one-twelfth  of  an  inch  (2  mm.)  thick ;  outer  surface  ash-gray,  with  blackish 
patches,  detached  in  thin  and  small  scales ;  inner  surface  whitish  or  slightly  tawny, 
smooth  ;  fracture  smooth,  whitish,  the  inner  layers  tangentially  striate ;  nearly  in- 
odorous ;  taste  sweetish,  somewhat  bitter  and  acrid."  U.  S.  It  imparts  its  virtues 
to  water  and  alcohol.  Analyzed  by  Mr.  Wm.  T.  Wentzell,  it  was  found  to  contain 
a  bitter  principle  which  he  named  euont/min,  a.sparagin,  a  soft  resin,  a  crystallizable 
resin,  a  yellow  resin,  a  brown  resin,  fixed  oil,  wax,  starch,  albumen,  glucose,  pectin, 
and  various  salts  of  organic  and  inorganic  acids.  Euonymin  was  obtained  by  agi- 
tating with  chloroform  a  tincture  made  with  diluted  alcohol,  separating  the  chloro- 
forraic  solution  and  allowing  it  to  evaporate  .spontaneously,  treating  the  residue  with 
ether,  dissolving  what  was  left  in  Alcohol,  adding  acetate  of  lead  to  the  solution,  filter- 
ing, precipitating  the  lead  with  hydrosulphuric  acid,  and  evaporating.    The  euony- 
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min  obtained  was  uncry^tallizable,  intensely  bitter,  soluble  in  water  and  alcohol,  and 
neuter  in  its  reactions.  It  was  abundantly  precipitated  from  its  solution  by  sub- 
acetate  of  lead  and  phospho-niolybdic  acid.  {A.  J.  F.,  1862,  p.  387.)  Mr.  W.  P. 
Clothier  found  the  bark  to  yield  no  volatile  oil  on  distillation.  According  to  the 
same  writer,  if  a  concentrated  tincture  be  poured  into  water,  a  dark  yellow  sub- 
stance will  be  thrown  down,  containing  resin  and  fixed  oil,  which  is  the  euonyiuin 
of  the  eclectics,  very  improperly  so  named,  as,  though  it  contains  a  portion  of  the 
active  principle,  it  is  a  very  complex  substance.  Mr.  Clothier  found  it  to  purge 
actively  without  griping.  {Ibid.,  1861,  p.  491.)  Kubel  has  discovered  in  the 
fresh  inner  bark  of  B.  Earopaeus  a  saccharine,  crystallizable  substance,  closely  re- 
sembling mannite,  but  differing  in  its  crystalline  form,  and  its  melting  point.  He 
calls  it  euonymite.   {Jouvn.  de  Pharm.,  Dec.  1862,  p.  523.) 

Medical  Properties  and  Uses.  About  twenty  years  since,  this  bark  was  intro- 
duced into  notice  in  Philadelphia,  as  a  remedy  for  dropsy,  under  the  name  of 
Wahoo,*  by  Mr.  George  W.  Carpenter,  who  had  obtained  a  knowledge  of  its  virtues 
in  the  Western  States.  In  some  cases  it  acts  as  a  mild  cathartic,  but  at  other  times 
it  fails  to  produce  purgation.  We  have  also  seen  distinct  evidences  of  an  irritant 
influence  upon  the  gastro-intestinal  mucous  membrane.  Cholagogue  properties  have 
been  ascribed  to  it,  and  probably  with  correctness,  as  in  the  experiments  of  Prof. 
Rutherford  it  was  found  to  act  most  powerfully  in  causing  hepatic  secretion  in  dogs, 
and  in  some  clinical  studies  we  have  made  it  seemed  to  have  a  similar  action  on 
man.  The  fluid  extract  of  it  is  an  efficient  preparation,  and  may  be  given  in  doses, 
as  a  purgative,  of  one  to  two  fluidrachras  (375-7'5  C.c.) ;  as  a  laxative,  of  half 
a  fluidrachm  to  one  fluidrachm  (r9-3-75  C.c). 

Off.  Prep.  Extractum  Euonymi,  d.  S. 

EUPATOKIUM.  U.S.     Eupatorium.     IThoroughwort.'] 

(EtJ-PA-TO'RT-tJM— yu-pa-to'ri-um.) 

"  The  leaves  and  flowering  tops  of  Eupatorium  perfoliatum.  Linne.  (Nat.  Ord. 
Compositae.)"  U.  S. 

Herba  Eupatorii  Perfoliati ;  Boneset,  Indian  Sat»e ;  Herbe  d'Eupatoire  perfoliee,  Herbe  a 
Fievre,  Herbe  parfaite,  Fr.;  Durchwaehsener  Wasserhauf,  G. 

Gen.  Gh.  Calyx  simple  or  imbricate,  oblong.  Style  long  and  semi-bifid.  Re- 
ceptacle naked.  Pappus  pilose,  or  more  commonly  scabrous.  Seed  smooth  and 
glandular,  quinquestriate.  Nuttall. 

Of  this  numerous  genus,  comprising  not  less  than  thirty  species  within  the  limits 
of  the  United  States,  most  of  which  probably  possess  analogous  medical  properties, 
E.  perfoliatum  alone  now  holds  a  place  in  our  national  Pharmacopoeia,  E.  purpu- 
reum  and  E.  teucrifulium  having  been  discarded  at  the  revision  of  1810.  They 
merit,  however,  a  brief  notice,  if  only  from  their  former  afficinal  rank. 

Eupatorium  purpureum,  or  gravel  root,  is  a  perennial  herbaceous  plant,  with  a 
purple  stem,  five  or  six  feet  in  height,  and  furnished  with  ovate-lanceolate,  serrate, 
rugously  veined,  slightly  scabrous,  petiolate  leaves,  placed  four  or  five  together  in 
the  form  of  whorls.  The  flowers  are  purple,  and  consist  of  numerous  florets  con- 
tained in  an  eight-leaved  calyx.  It  grows  in  swamps  and  other  low  grounds,  from 
Canada  to  Virginia,  and  flowers  in  August  and  September.  The  root  has,  accord- 
ing to  Dr.  Bigelow,  a  bitter  aromatic  and  astringent  taste,  and  is  said  to  be  diuretic. 
Its  vulgar  name  of  gravel  root  indicates  the  popular  estimation  of  its  virtues. 

Eupatorium  tencri/olium  (Willd.  Sp.  Plant,  iii.  1753),  E.  pilosum  (Walt.  Flor. 
Car.  199),  E.  verbense/olium. ("Mich.  Flor.  Am.  ii.  98),  commonly  called  wild  hore- 
ho^md,  is  also  an  indigenous  perennial,  with  an  herbaceous  stem,  which  is  about  two 
feet  high,  and  supports  sessile,  distinct,  ovate,  acute,  scabrous  leaves,  of  which  the 
lower  are  coarsely  serrate  at  the  base,  the  uppermost  entire.  The  flowers  are  small, 
white,  composed  of  five  florets  within  each  calyx,  and  arranged  in  the  form  of  a 
corymb.  The  plant  grows  in  low  wet  places  from  New  England  to  Georgia,  and 
abounds  in  the  Southern  States.     It  is  in  flower  from  August  to  November.     The 

*  The  name  of  Wahoo  or  Waahoo  Cpronounced  wawhon)  was  given  to  it  by  the  Indians.  The  same 
name  has  also  been  applied  to  Vlmus  alata,  of  the  Southern  States,  and  has  thus  led  to  mistakes. 
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whole  herb  is  used.  In  sensible  properties  it  corresponds  with  E.  per/oliatum, 
though  less  bitter  and  disagreeable.  It  is  said  to  be  tonic,  diaphoretic,  diuretic, 
and  aperient,  and  has  been  employed  as  a  domestic  remedy  in  intermittent  and 
remittent  fevers.  It  is  usually  given  in  the  form  of  infusion,  made  with  an  ounce 
to  a  quart  of  water,  the  whole  to  be  taken  during  the  day. 

Other  species,  natives  of  this  continent,  are  noticed  in  an  article  on  the  American 
Eupatoria,  by  Dr.  J.  M.  Bigelow,  published  in  the  P.  J.  T..  Oct.  1874,  p.  303, 
among  wiiich  the  JE.  {ncaniatum  and  E.  aromaticum  are  said  to  contain  an  aro- 
matic principle  similar  to  if  not  identical  with  coumarin,  obtained  by  Guibourt  from 
Coumarouna  odoraia,  or  Tonka  bean. 

E.  Ciinnabinnm,  of  Europe,  the  root  of  which  was  formerly  used  as  a  purgative, 
and  E.  Aya-Pana,  -of  Brazil,  the  leaves  of  which  at  one  time  enjoyed  a  very  high 
reputation,  have  fallen  into  entire  neglect.  The  aya-pana  is  an  aromatic  bitter,  like 
E.  per/oliatmn,  but  weaker.  A  species  of  Eupatorium,  probably  E.  nervosum,  is 
Said  to  be  a  favorite  with  the  medical  profession  in  Jamaica,  where  it  is  known  by 
the  name  of  bitter-hush.  It  is  thought  to  have  proved  verj'  efficacious  in  cholera, 
and,  being  actively  stimulant,  is  much  used  in  typhus  and  typhoid  fevers,  and  small- 
pox. Cholagogue  properties  have  been  ascribed  to  it.  Decoction  and  tincture  are 
the  forms  in  which  it  is  given.  {P.  J.  Tr.,  Oct.  1866,  p.  222.) 

Eupatorium  perfoliatum.  Willd.  Sp.  Plant,  iii.  1761  ;  Bigelow,  Am.  Med.  Bat. 
i.  33  ;  Barton,  Med.  Bot.  ii.  125.  Thoroughxcort,  or  honeset,  is  an  indigenous  per- 
ennial plant,  with  numerous  herbaceous  stems,  which  are  erect,  round,  hairy,  from 
two  to  five  feet  high,  simple  below,  and  trichotomously  branched  near  the  summit. 
"  Leaves  opposite,  unite(^  at  base,  lanceolate,  from  four  to  six  inches  (10  to  15  cm.) 
long,  tapering,  crenately  serrate,  rugosely  veined,  rough  above,  downy  and  resinous- 
dotted  beneath  ;  flower-heads  corymbed.  numerous,  with  an  oblong  involucre  of 
lance-linear  scales,  and  with  from  ten  to  fifteen  white  florets,  having  a  bristly  pappus 
in  a  single  row."  U.  S.  The  leaves  serve  to  distinguish  the  species  at  the  first 
glance.  They  may  be  considered  either  as  perforated  by  the  stem,  perfoliate,  or  as 
consisting  each  of  two  leaves,  joined  at  the  base,  connate.  In  the  -latter  point  of 
view,  they  are  opposite  and  in  pairs,  which  decussate  each  other  at  regular  distances 
upon  the  stem  ;  in  other  words,  the  direction  of  each  pair  is  at  right  angles  with 
that  of  the  pair  immediately  above  or  beneath  it.  They  are  narrow  in  proportion 
to  their  length,  broadest  at  the  base  where  they  coalesce,  gradualljr*  tapering  to  a 
point,  serrate,  much  wrinkled,  paler  on  the  under  than  on  the  upper  surface,  and  beset 
with  whitish  hairs,  which  give  them  a  grayi.sh  green  color.  The  uppermost  pairs 
are  sessile,  not  joined  at  the  base.  The  flowers  are  white,  numerous,  supported  on 
hairy  peduncles,  in  dense  corymbs,  forming  a  flattened  summit.  The  calyx,  which 
is  cylindrical  and  composed  of  imbricated,  lanceolate,  hairy  scales,  encloses  from 
twelve  to  fifteen  tubular  florets,  having  their  border  divided  into  five  spreading  seg- 
ments. The  anthers  are  five,  black,  and  united  into  a  tube,  through  which  the 
bifid  filiform  style  projects. 

This  species  of  Eupatorium  inhabits  meadows,  the  banks  of  streams,  and  other 
moist  places,  growing  generally  in  bunches,  and  abounding  in  almost  all  parts  of 
the  United  States.  It  flowers  from  the  middle  of  summer  to  the  end  of  October. 
All  parts  of  it  are  active  ;  but  the  herb  only  is  ofiicinal. 

It  has  a  faint  odor,  and  a  strongly  bitter,  .somewhat  peculiar  taste.  The  virtues 
of  the  plant  are  readily  imparted  to  water  and  alcohol.  Mr.  AV.  Peterson  found  it 
to  contain  a  peculiar  bitter  principle,  chlorophyll,  resin,  a  crystalline  matter  of  un- 
determined character,  gum,  tannin,  yellow  coloring  matter,  extractive,  lignin,  and 
salts.  (A.  J.  P.,  xxiu.  210.)  Mr.  Bickley  found  also  albumen,  gallic  acid,  and 
signs  of  volatile  oil.  {Ibid.,  xxvi.  495.)  Dr.  Peter  Collier,  chemist  of  the  Depart- 
ment of  Agriculture,  recently  submitted  it  to  analysis,  finding  1 8  84  per  cent,  of  bitter 
extractive,  which  he  considers  the  constituent  of  medicinal  importance,  287  per 
cent,  of  an  indiff"erent  crystalline  substance,  obtained  from  the  alcoholic  extract, 
and  traces  only  of  a  volatile  oil.  (Ibid.,  1879,  p.  342.) 

Medical  Properties  and  Uses.  Thoroughwort  is  tonic,  diaphoretic,  and  in 
large  doses  emetic  and  aperient^  and  was  at  one  time  employed  as  an  antiperiodic. 
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The  medicine  has  also  been  used  as  a  tonic  and  diaphoretic  in  remittent  and  typhoid 
fevers.  Given  in  warm  infusion,  so  as  to  produce  vomiting  or  copious  perspiration, 
at  the  commencement  of  catarrh,  of  influenza,  or  of  that  form  of  muscular  rheuma- 
tism known  as  a  general  cold,  it  will  sometimes  abort  the  attack.  As  a  tonic  it  is 
given  with  advantage  in  dyspepsia,  general  debility,  and  other  cases  in  which  the 
simple  bitters  are  employed.  Dr.  H.  S.  Wilkins  has  found  the  infusion  useful  in 
the  expulsion  of  tapeworm.  {A.  J.  /*.,  1874,  p.  295.) 

With  a  view  to  its  tonic  effects,  it  is  best  administered  in  substance,  or  cold  in- 
fusion. The  dose  of  the  powder  is  twenty  or  thirty  grains  (1-3-1-95  Gm.),  that  of 
the  infusion  a  fluidounce  (.SO  C.c.)  frequently  repeated.  (See  Infusum  Eupatorii.') 
The  aqueous  extract  has  been  u.sed  with  advantage.  When  the  diaphoretic  opera- 
tion is  required  in  addition  to  the  tonic,  the  infusion  should  be  administered  warm, 
and  the  patient  remain  covered  in  bed.  As  an  emetic  and  cathartic,  a  strong  de- 
coction, prepared  by  boiling  an  ounce  with  three  half  pints  of  water  to  a  pint,  may  be 
given  in  doses  of  from  four  fluidounces  to  a  half-pint  (118  to  236  C.c),  or  more. 

Off.  Prep.  Extractum  Eapatorii  Fluidum,  U.  S. 

EXTRACTA.     Extracts. 
(ex-tkAc'ta.) 

Extraits,  Fr.;  Extrakte,  G. 

Extracts,  as  the  term  is  employed  in  the  Pharmacopoeias,  are  solid  preparations, 
resulting  from  the  evaporation  of  the  solutions  of  vegetable  principles,  obtained 
either  by  exposing  a  dried  drug  to  the  action  of  a  solvent,  or  by  expressing  the 
juice  from  a  fresh  plant.  A  distinction  was  formerly  made  between  those  prepared 
from  the  infusions,  decoctions,  or  tinctures,  and  those  from  the  expressed  juices  of 
plants,  the  former  being  called  Extractn.  the  latter  Sued  Spissafi ;  but  the  distinc- 
tion has  been  generally  abandoned.  There  is  no  such  essential  difference  between 
these  two  sets  of  preparations  as  to  require  that  they  should  be  separately  classed ; 
and  something  is  gained  in  the  simplicity  of  nomenclature,  as  well  as  of  arrange- 
ment, which  results  from  their  union.  We  shall  consider  them  under  the  same 
head,  taking  care,  however,  to  detail  distinctly  whatever  is  peculiar  in  the  mode  of 
prcp;iring  each. 

The  composition  of  extracts  varies  with  the  nature  of  the  vegetable,  the  character 
of  the  solvent,  and  the  mode  of  preparation.  The  object  is  generally  to  obtain  as 
much  of  the  active  principle  of  the  plant,  with  as  little  of  the  inert  matter  as  pos- 
sible ;  though  sometimes  it  may  be  desirable  to  separate  two  active  ingredients  from 
each  other,  when  their  effects  upon  the  system  are  materially  different ;  and  this 
may  be  accomplished  by  employing  a  menstruum  which,  while  it  dissolves  one, 
leaves  the  other  untouched.  The  proximate  principles  most  commonly  present  in 
extracts  are  gum,  sugar,  starch,  tannin,  extractive,  coloring  matter,  salts,  and  the 
peculiar  principles  of  plants;  to  which,  when"  a  spirituous  solvent  is  employed,  may 
usually  be  added  resinous  substances,  fatty  matter,  and  frequently  more  or  less  es- 
sential oil ;  gum  and  starch  being  excluded  when  the  menstruum  is  pure  alcohol. 
Of  these  substances,  as  well  as  of  others  which,  being  soluble,  are  sometimes  neces- 
sarily present  in  extracts,  we  have  taken  occasion  to  treat  under  various  heads  in 
this  commentary.  There  is  one,  however,  which,  from  its  supposed  almost  uniform 
presence  in  this  class  of  preparations,  and  from  the  influence  it  is  thought  to  exert 
upon  their  character,  deserves  particular  consideration  in  this  place.  We  allude  to 
extraetive,  or,  as  it  is  sometimes  called,  extraetive  matter. 

It  has  long  been  observed -that  in  most  vegetables  there  is  a  substance,  soluble 
both  in  water  and  alcohol,  which,  in  the  preparation  of  extracts,  undergoes  chemi- 
cal change  during  the  process  of  evaporation,  imparting  to  the  liquid,  even  if  orig- 
inally limpid,  first  a  greenish,  then  a  yellowish  brown,  and  ultimately  a  deep  brown 
color,  and  becoming  itself  insoluble.  This  substance,  originally  called  saponaceous 
matter  by  Scheele,  afterwards  received  the  more  expressive  name  of  extractive,  de- 
rived from  its  frequent  presence  in  extracts.  Its  existence  as  a  distinct  principle  is 
denied,  or  at  least  doubted,  by  some  chemists,  who  consider  the  phenomena  sup- 
posed to  result  from  its  presence,  as  depending  upon  the  mutual  reaction  of  other 
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principles ;  and,  in  relation  to  Peruvian  bark,  it  appears  to  have  been  proved  that 
the  insoluble  matter  which  forms  during  its  decoction  in  water  is  a  compound  of 
starch  aud  tannin.  A  similar  compound  must  also  be  formed  in  other  cases  when 
these  two  principles  coexist ;  but  they  are  not  always  present  in  the  same  vegetable, 
nor  can  all  the  changes  which  have  been  attributed  to  extractive  be  accounted  for 
by  their  union,  even  when  they  are  present ;  so  that,  until  further  light  is  shed  on 
the  subject,  it  is  best  to  admit  the  existence  of  a  distinct  class  of  substances,  which, 
though  not  the  same  in  all  plants,  possess  sufficient  identity  of  character  to  be  entitled, 
like  sugars,  resins,  etc.,  to  a  generic  name.  The  most  important  property  of  extractive 
is  its  disposition  to  pass,  by  the  influence  of  atmospheric  air  at  a  high  temperature, 
into  an  insoluble  substance.  If  a  vegetable  infusion  or  decoction  be  evaporated  in 
the  open  air  to  the  consistence  of  an  extract,  then  diluted,  fihered,  and  again  evap- 
orated, and  the  process  repeated  so  lung  as  any  insoluble  matter  is  formed,  the 
whole  of  the  extractive  will  be  separated  from  the  liquid,  while  the  other  ingredi- 
ents may  remain.  If  chlorine  be  passed  through  an  infusion  or  decoction,  a  similar 
precipitate  is  formed  with  much  greater  rapidity.  The  change  is  usually  ascribed 
to  the  absorption  of  oxygen  by  the  extractive,  which  has,  therefore,  been  called,  in 
its  altered  condition,  oxidized  extractive ;  but  De  Saussure  ascertained  that,  though 
oxygen  is  absorbed  during  the  process,  an  equal  measure  of  carbonic  acid  gas  is 
given  out,  and  the  oxygen  and  hydrogen  of  the  extractive  unite  to  form  water  in 
such  a  manner  as  to  leave  the  principle  richer  in  carbon  than  it  was  originally.  The 
name  of  oxidized  extractive  is,  therefore,  obviously  incorrect ;  and  Berzelius  pro- 
posed to  substitute  for  it  that  of  apothevie,  synonymous  with  dcpo.'-it.  According 
to  Berzelius,  apotheme  is  not  completely  insoluble  in  water,  but  imparts  a  slight 
color  to  that  liquid  when  cold,  and  is  rather  more  soluble  in  boiling  water,  which 
becomes  turbid  upon  cooling.  It  is  still  more  soluble  in  alcohol,  and  is  freely  dis- 
solved by  solutions  of  the  alkalies  and  alkaline  carbonates,  from  wliich  it  is  precip- 
itated by  acids.  It  has  a  great  tendency,  when  precipitated  from  solutions,  to  unite 
with  other  principles,  and  to  carry  them  along  with  it ;  thus  acquiring  properties 
somewhat  different  according  to  the  source  from  which  it  is  obtained.  In  this  way, 
also,  even  when  the  extractive  of  a  plant  is  itself  medicinally  inert,  its  conversion 
into  apotheme  may  be  injurious  by  causing  a  precipitation  of  a  portion  of  the  active 
principle ;  and,  in  practical  pharmaceutical  operations,  this  change  should  always, 
if  possible,  be  avoided.  With  these  preliminary  views,  we  shall  proceed  to  the 
consideration  of  the  practical  rules  necessary  to  be  observed  in  the  preparation  of 
extracts.  We  shall  treat  of  the  subject  under  the  several  heads  of,  1,  the  extraction 
of  the  soluble  principles  from  the  plant ;  2,  the  method  of  conducting  the  evapora- 
tion ;  3,  the  proper  condition  of  extracts,  the  changes  they  are  liable  to  undergo, 
and  the  best  method  of  preserving  them. 

1.  Extraction  of  the  Soluble  Principles. 

There  are  two  distinct  modes  of  obtaining,  in  a  liquid  state,  the  principles  which 
we  wish  to  extract;  1,  by  expression  alone;  2,  by  the  agency  of  a  solvent,  with  or 
without  expression. 

1.  By  Expression.  This  method  is  applicable  to  recent  vegetables.  All  plants 
cannot  be  uset'uUy  treated  in  this  way,  as  many  have  too  little  juice  to  afford  an  ap- 
preciable quantity  upon  pressure,  and  of  the  succulent  a  considerable  portion  do  not 
yield  all  their  active  principles  with  their  juice.  Succulent  fruits,  and  various  acrid 
and  narcotic  plants,  are  proper  subjects  ibr  this  treatment.  The  plants  should  be 
operated  upon,  if  possible,  immediately  after  collection.  Mr.  Battley,  of  London, 
recommended  that,  if  not  entirely  fresh,  they  should  be  revived  by  the  immersion  of 
the  stalks  in  water  for  twelve  or  eighteen  hours,  and  those  only  used  which  recover 
their  freshness  by  this  management.  They  should  then  be  cut  into  pieces,  and 
bruised  in  a  stone  mortar  till  brought  to  a  pulpy  consistence.  When  the  plant  is  not 
very  succulent,  it  is  necessary  to  add  a  little  water  during  this  part  of  the  process,  in 
order  to  dilute  the  juice.  After  sufficient  contusion,  the  pulp  is  introduced  into  a 
linen  or  canvas  bag,  and  the  liquid  parts  expressed.  Mr.  Brande  states  that  light 
pressure  only  should  be  employed ;  as  the  extract  is  thus  procured  greener,  of  a  less 
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glutinous  or  viscid  consistence,  and,  in  his  opinion,  more  active  than  when  consider- 
able force  is  used  in  the  expression.  {Manual  of  Pharmacy.')  The  juice  thus  ob- 
tained is  opaque  and  usually  green,  in  consequence  of  the  presence  of  green  wax  or 
chlorophyll,  and  of  a  portion  of  the  undissolved  vegetable  fibre  in  minute  division. 
By  heating  the  juice  to  about  71'1°  C.  (160°  F.)  the  albumen  contained  in  it  coag- 
ulates, and,  involving  the  chlorophyll  and  vegetable  fibre,  forms  a  greenish  precipitate. 
If  the  liquid  is  now  filtered,  it  becomes  limpid  and  nearly  colorless,  and  is  prepared 
for  evaporation.  The  clarification,  however,  is  not  absolutely  necessary,  and  is  gen- 
erally neglected.  Sometimes  the  precipitate  carries  with  it  a  considerable  portion  of 
the  active  principle ;  in  which  case  it  should  be  subsequently  incorporated  with  the 
juice,  when  reduced  by  evaporation  to  the  consistence  of  syrup.  Ether  added  to 
the  expressed  juices  of  plants  enables  them  to  be  kept  long  without  injurious  change. 
M.  Lepage,  of  Gisors,  France,  has  kept  the  juice  of  belladonna  in  this  way  more  than 
ten  years,  and  found  it,  at  the  end  of  that  time,  to  yield  an  extract,  identical  in 
physical,  chemical,  and  physiological  properties  with  that  obtained  from  the  fresh 
juice.  If  this  fact  is  found  to  be  of  general  applicability,  it  will  be  of  considerable 
importance,  as  enabling  the  pharmaceutist  to  supply  himself,  at  pleasure,  with  ex- 
tracts to  be  relied  on,  without  reference  to  the  season. 

2.  By  Solution.  The  active  principles  of  dried  vegetables  can  be  extracted  only 
by  means  of  a  liquid  solvent.  The  menstruum  usually  employed  is  either  water  or 
alcohol,  or  a  mixture  of  the  two.  Water,  on  account  of  its  cheapness,  is  always  pre- 
ferred, when  circumstances  do  not  strongly  call  for  the  use  of  alcohol.  It  has  the 
advantage,  moreover,  that  it  may  be  assisted  in  its  action,  if  necessary,  by  a  higher 
■degree  of  heat  than  the  latter.  Pump  water  is  often  unfit  for  the  purpose,  in  con- 
sequence of  the  quantity  of  its  saline  matter,  which,  in  some  instances,  may  exert  an 
unfavorable  influence  on  the  active  principle,  and  must  always  be  left  in  the  extract. 
Rain,  river,  or  distilled  water  should  be  preferred.  Alcohol  is  employed  when  the 
principles  to  be  extracted  are  insoluble,  or  but  slightly  soluble  in  water,  as  in  the 
case  of  the  resins  ;  when  it  is  desirable  to  avoid  in  the  extract  inert  substances,  such  as 
gum  and  starch,  which  are  dissolved  by  water  and  not  by  alcohol ;  when  the  heat 
required  to  evaporate  the  aqueous  solution  would  dissipate  or  decompose  the  active 
ingredients  of  the  plant,  as  the  volatile  oils  and  the  active  principle  of  sarsaparilla ; 
when  the  reaction  of  the  water  itself  upon  the  vegetable  principles  is  injurious  ;  and, 
finally,  when  the  nature  of  the  substance  to  be  exhausted  requires  so  long  a  macera- 
tion in  water  as  to  endanger  spontaneous  decomposition.  The  watery  solution  re- 
quires to  be  soon  evaporated,  as  this  fluid  rather  promotes  than  counteracts  chemical 
changes ;  while  an  alcoholic  tincture  may  be  preserved  unaltered  for  an  indefinite 
period.  An  addition  of  alcohol  to  water  is  sufficient  to  answer  some  of  the  purposes 
for  which  the  former  is  preferable;  and  the  employment  of  both  fluids  is  essential, 
when  the  virtues  of  the  plant  reside  in  two  or  more  principles,  all  of  which  are  not 
soluble  in  either  of  these  menstrua.  In  this  case  it  is  usually  better  to  submit  the 
vegetable  to  the  action  of  the  two  fluids  successively,  than  of  both  united.  Extracts 
obtained  by  the  agency  of  water  are  called  watery  or  aqueous  extracts  ;  those  by  means 
of  alcohol,  undiluted  or  diluted,  alcoholic  or  spirituous  extracts.  Sometimes  the  term 
hydro-alcoholic  is  applied  to  extracts  obtained  by  the  joint  agency  of  alcohol  and 
water. 

The  method  of  preparing  the  solution  is  not  a  matter  of  indifference.  The  vege- 
table should  be  thoroughly  bruised,  or  reduced  to  a  coarse  powder,  so  as  to  allow  the 
access  of  the  solvent  to  all  its  parts,  and  yet  not  so  finely  pulverized  as  to  prevent 
a  ready  precipitation  of  the. undissolved  and  inactive  portion.  When  water  is 
employed,  it  has  been  customary  to  boil  the  medicine  for  a  considerable  time,  and. 
if  the  first  portion  of  liquid  does  not  completel}'  exhaust  it,  to  repeat  the  operation 
with  successive  portions,  till  the  whole  of  the  active  matter  is  extracted.  This  may 
be  known  by  the  sensible  properties  of  the  liquid,  and  by  its  influence  upon  reagents. 
But  the  boiling  temperature  produces  the  decomposition  of  many  vegetable  prin- 
ciples, or  at  least  so  modifies  them  as  to  render  them  inert;  and  the  extracts  prepared 
by  decoction  are  usually  less  efficient  than  those  made  with  a  less  degree  of  heat. 
From  numerous  experiments  upon  extracts,  Orfila  concluded  that  their  virtues  were 
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less  in  proportion  to  the  heat  employed.  It  has,  therefore,  been  recommended  to 
substitute  for  decoction  the  process  of  maceration,  digestion,  or  hot  infusion  ;  in  the 
first  of  which  the  liquid  acts  without  heat,  in  the  second  is  assisted  bj  a  moderately 
increased  temperature  sustained  for  a  considerable  time,  and  in  the  third  is  poured 
boiling  hot  upon  the  vegetable  matter,  and  allowed  to  stand  for  a  short  period  in  a 
covered  vessel.  When  the  active  principles  are  readily  soluble  in  cold  water,  macer- 
ation is  often  preferable  to  the  other  modes,  as  starch,  which  is  inert,  is  thus  left 
behind ;  but  in  many  instances  the  preparation  would  spoil  before  the  extraction 
would  be  completed.  By  digestion,  though  the  solvent  power  of  water  is  moderately 
increased,  the  advantage  is  often  more  than  counterbalanced  by  the  increased  dispo- 
sition to  spontaneous  decomposition.  Hot  infusion,  therefore,  is  to  be  preferred  where 
the  vegetable  does  not  readily  yield  its  virtues  to  cold  water.  It  has  the  advantage, 
moreover,  in  the  case  of  albuminous  substances,  that  the  albumen  is  coagulated,  and 
thus  prevented  from  increasing  the  bulk  of  the  extract,  without  adding  to  its  virtues. 
A  convenient  mode  of  performing  this  process,  is  to  introduce  the  solid  material  into  a 
vessel  with  an  opening  near  the  bottom  temporarily  closed,  or  into  a  funnel  with  its 
mouth  loosely  stopped,  then  to  pour  on  the  boiling  water,  and,  having  allowed  it  to 
remain  a  suflBcient  length  of  time,  to  draw  it  off  through  the  opening.  This  operation 
may  be  repeated  till  the  water  conies  away  without  any  obvious  impregnation.  It  is 
always  desirable  to  obtain  the  solution  in  the  first  place  as  concentrated  as  possible,  so 
as  to  prevent  the  necessity  of  long-continued  evaporation,  which  injures  the  extract. 
It  is  better,  therefore,  to  incur  the  risk,  both  when  decoction  and  infusion  are  employed, 
of  leaving  a  portion  of  the  active  matter  behind,  than  to  obtain  a  very  weak  solution. 
When  successive  portions  of  water  are  employed,  those  which  are  least  impregnated 
should  be  brought  by  evaporation  to  the  strength  of  that  first  obtained  before  being 
mixed  with  it,  as  the  latter  thus  escapes  unnecessary  exposure  to  heat. 

Sometimes  the  filtering  of  a  turbid  infusion  or  decoction,  before  evaporation, 
causes  the  resulting  extract  to  keep  better,  by  removing  substances  which,  besides 
undergoing  decomposition  themselves,  may  act  as  a  ferment,  and  thus  occasion  the 
decomposition  of  the  active  matter  of  the  extract. 

When  alcohol  is  emplo3'ed  as  a  menstruum,  the  vegetable  should  be  macerated  in 
it  for  one  or  two  weeks,  and  care  should  be  taken  that  the  tincture  be  as  nearly 
saturated  as  possible.  The  extraction  may  be  hastened  by  substituting  digestion  for 
maceration;  as  the  moderate  heat  employed,  while  it  facilitates  the  action  of  the 
alcohol,  has  in  this  case  no  effect  in  promoting  decomposition,  and  the  influence  of 
the  atmospheric  air  may  be  excluded  by  performing  the  process  in  close  vessels. 
When  alcohol  and  water  are  both  used,  it  is  best,  as  a  general  rule,  to  exhaust  the 
vegetable  with  each  separately,  as  the  two  menstrua  require  different  modes  of  treat- 
ment. In  whichever  of  these  modes  the  extraction  is  effected,  it  requires  the  assist- 
ance of  occasional  agitation  ;  and,  when  the  vegetable  matter  is  very  porous,  and 
absorbs  a  large  quantity  of  the  solvent,  expression  must  be  resorted  to. 

Acetic  acid  has  been  introduced  into  use  as  a  menstruum  in  the  preparation  of 
extracts.  It  is  supposed  to  be  a  better  solvent  of  the  active  principles  of  certain 
substances  than  either  water  or  alcohol  alone.  According  to  Girolamo  Ferrari,  the 
acrid  narcotics,  such  as  aconite,  hemlock,  hyoscyamus,  and  stramonium,  yield  much 
stronger  extracts  with  distilled  vinegar  than  with  water,  and  still  stronger  with 
alcohol  to  which  strong  acetic  acid  has  been  added.  {Jaurn.  de  Pharm.,  3e  sen, 
i.  239.)     This  acid  is  used  in  the  preparation  of  the  acetic  extract  of  colchicum. 

Ether  also  is  now  used  to  a  considerable  extent  in  the  preparation  of  certain  ex- 
tracts. Having  the  property  of  dissolving  volatile  oil  and  resin,  and  of  evaporating 
at  a  temperature  insufficient  to  volatilize  the  oil,  it  is  admirably  adapted  for  the 
preparation  of  extracts  from  those  substances,  the  virtues  of  which  reside  in  the 
two  principles  referred  to.  An  ethereal  tincture  is  first  prepared  by  the  process  of 
percolation  or  displacement,  and  the  ether  is  then  either  allowed  to  escape  by  spon- 
taneous evaporation,  or  is  distilled  off  at  a  very  moderate  heat.  The  oleoresinous 
extracts  thus  obtained  are  usually  of  a  thick  fluid  or  serai-fluid  consistence.  Several 
of  them  are  now  ranked  among  the  officinal  preparations,  in  the  U.  S.  Pharma- 
copoeia, under  the  title  of  Oleoresins. 
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The  process  of  percolation  or  displacement  has  in  this  country  been  very  ad- 
vantageously applied  to  the  preparation  of  extracts,  both  with  water  and  spirituous 
menstrua.  It  has  the  following  great  advantages  :  1 ,  that  it  enables  the  soluble 
principles  to  be  sufficiently  extracted  by  cold  water,  thereby  avoiding  the  injury 
resulting  from  heat  in  decoction  and  hot  infusion  ;  2,  that  it  effects  the  extraction 
much  more  quickly  than  can  be  done  by  maceration,  thereby  not  only  saving  time, 
but  also  obviating  the  risk  of  spontaneous  decomposition ;  and,  3,  that  it  affords 
the  opportunity  of  obtaining  highly  concentrated  solutions,  thus  diminishing  the 
injurious  effects  of  the  subsequent  evaporation.  While  thus  advantageous,  it  is 
less  liable  in  this  particular  case  than  in  others  to  the  objection  of  yielding  imper- 
fect results  if  not  well  performed  ;  for,  though  an  inexpert  or  careless  operator  may 
incur  loss  by  an  incomplete  exhaustion  of  the  substance  acted  on,  and  the  extract 
may  be  deficient  in  quantity,  it  may  still  be  of  the  intended  strength  and  quality, 
which  is  not  the  case  with  infusions  or  tinctures  unskilfully  prepared  upon  this 
plan.  In  the  U.  S.  Pharmacopoeia,  all  the  extracts  to  which  the  process  is  applica- 
ble are  prepared  by  percolation,  and  with  merely  sufficient  previous  maceration  or 
digestion  to  thoroughly  soften  the  extractive.  In  the  British  Pharmacopoeia,  the 
process  is  applied,  as  it  were,  hesitatingly  to  a  portion  of  the  extracts,  and  withheld 
in  others  to  which  it  seems  equally  appropriate  ;  and,  as  if  there  were  an  unwilling- 
ness to  trust  this  exotic  method  entirely,  previous  maceration  for  a  greater  or  less 
length  of  time,  never  less  than  twelve,  and  more  generally  twenty-four  hours,  is 
with  a  single  exception  universally  adopted,  whenever  percolation  is  employed. 
The  first  requisite  in  performing  the  process  of  percolation  is  to  have  the  drug 
reduced  to  tlie  proper  degree  of  fineness.  The  U.  S.  Pharmacopoeia  gives  the 
following  directions  on  the  subject. 

Fineness  of  Powder.  "  The  fineness  of  powder  is  expressed,  in  the  Pharma- 
copoeia, either  by  descriptive  words  (generally  so  in  the  case  of  brittle  or  easily  pul- 
verizable  substances),  or  in  terms  expressing  the  number  of  meshes  to  a  linear  inch, 
in  the  sieve. 

"  These  different  forms  of  expression  correspond  to  each  other  as  follows : 

r  should    pass    through    a") 
A  very  fine  powder  }  sieve  having  80  or  more  '  =  No.  80  powder. 

(^  meshes  to  the  linear  inch  ) 

i  should     pass    through    a~) 
sieve  having  60  meshes  V  =  No.  60  powder, 
to  the  linear  inch  j 

!  should     pass    through    a~) 
sieve   having  50  meshes  >  =  No.  50  powder, 
to  the  linear  inch  j 

i  should    pass    through    a") 
sieve  having  40  meshes  to  >=  No.  40  powder, 
the  linear  inch  j 

5  should     pass    through    a~) 
sieve  having  20  meshes  to  >-  r=  No.  20  powder, 
the  linear  inch  J 

"  In  certain  eases,  powders  of  a  different  degree  of  fineness  (e.y.,  No.  30,  No.  12) 
are  directed  to  be  taken."  U.^. 

Percolation.  The  officinal  directions  for  this  process  are  as  follows.  "  The 
process  of  percolation,  or  displacement,  directed  in  this  Pharmacopoeia,  consists 
in  subjecting  a  substance  or  substances,  in  powder,  contained  in  a  vessel  called  a 
percolator,  to  the  solvent  action  of  successive  portions  of  menstruum  in  such  a  man- 
ner that  the  liquid,  as  it  traverses  the  powder  in  its  descent  to  the  recipient,  shall 
be  charged  with  the  soluble  portion  of  it,  and  pass  from  the  percolator  free  from 
insoluble  matter. 

"  When  the  process  is  successfully  conducted,  the  first  portion  of  the  liquid,  or 
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percolate,  passing  through  the  percolator  will  be  nearly  saturated  with  the  soluble 
constituents  of  the  substance  treated;  and  if  the  quantity  of  menstruum  be  suflBcient 
for  its  exhaustion,  the  last  portion  will  be  destitute  of  color,  odor,  and  taste,  other 
than  that  possessed  by  the  menstruum  itself. 

"  The  percolator  most  suitable  for  the  quantities  contemplated  by  this  Pharma- 
copoeia should  be  nearly  cylindrical,  or  slightly  conical,  with  a  funnel-shaped  ter- 
mination at  the  smaller  end.  The  neck  of  this  funnel-end  should  be  rather  short, 
and  should  gradually  and  regularly  become  narrower  toward  the  orifice,  so  that  a 
perforated  cork,  bearing  a  short  glass  tube,  may  be  tightly  wedged  into  it  from 
within  until  the  end  of  the  cork  is  flush  with  its  outer  edge.  The  glass  tube,  which 
must  not  protrude  above  the  inner  surface  of  the  cork,  should  extend  from  one  and 
one-eighth  to  one  and  one-half  inch  (3  to  4  cm.)  beyond  the  outer  surface  of  the 
cork,  and  should  be  provided  with  a  closely-fitting  rubber  tube,  at  least  one-fourth 
longer  than  the  percolator  itself,  and  ending  in  another  short  glass  tube,  whereby 
the  rubber  tube  may  be  so  suspended  that  its  orifice  shall  be  above  the  surface  of 
the  menstruum  in  the  percolator,  a  rubber  band  holding  it  in  position. 

"  The  dimensions  of  such  a  percolator,  conveniently  holding  five  hundred  grammes 
of  powdered  material,  are  preferably  the  following:  Length  of  body,  fourteen  inches 
(36  cm.)  ;  length  of  neck,  two  inches  (5  cm.)  ;  internal  diameter  at  top,  four  inches 
(10  cm.)  ;  internal  diameter  at  beginning  of  funnel-shaped  end.  two  and  one-half 
inches  (6'5  cm.)  ;  internal  diameter  of  the  neck,  one-half  inch  (12  mm.),  gradually 
reduced  at  the  end  to  one-fifth  of  an  inch  (1  cm.).  It  is  best,  constructed  of  glass, 
but,  unless  otherwise  directed,  may  be  constructed  of  a  different  material. 

"  The  percolator  is  prepared  for  percolation  by  gently  pressing  a  small  tuft  of 
cotton  into  the  space  of  the  neck  above  the  cork,  and  a  small  layer  of  clean  and  dry 
sand  is  then  poured  upon  the  surface  of  the  cotton  to  hold  it  in  place. 

"  The  powdered  substance  to  be  percolated  (which  must  be  uniformly  of  the  fine- 
ness directed  in  the  formula,  and  should  be  perfectly  air-dry  before  it  is  weighed) 
is  put  into  a  basin,  the  specified  quantity  of  menstruum  is  poured  on,  and  it  is 
thoroughly  stirred  with  a  spatula,  or  other  suitable  instrument,  until  it  appears  uni- 
formly moistened.  The  moist  powder  is  then  passed  through  a  coarse  sieve — No. 
40  powders  and  those  that  are  finer  requiring  a  No.  20  sieve,  whilst  No.  30  powders 
require  a  No.  15  sieve  for  this  purpose.  Powders  of  a  less  degree  of  fineness 
usually  do  not  require  this  additional  treatment  after  the  moistening.  The  moist 
powder  is  now  transferred  to  a  sheet  of  thick  paper  and  the  whole  quantity  poured 
from  it  into  the  percolator.  It  is  then  shaken  down  lightly  and  allowed  to  remain 
in  that  condition  for  a  period  varying  from  fifteen  minutes  to  several  hours,  unless 
otherwise  directed  ;  after  which  the  powder  is  pressed,  by  the  aid  of  a  plunger  of 
suitable  dimensions,  more  or  less  firmly,  in  proportion  to  the  character  of  the  pow- 
dered substance  and  the  alcoholic  strength  of  the  menstruum ;  strongly  alcoholic 
menstrua,  as  a  rule,  permitting  firmer  packing  of  the  powder  than  the  weaker.  The 
percolator  is  now  placed  in  position  for  percolation,  and,  the  rubber  tube  having 
been  fastened  at  a  suitable  height,  the  surface  of  the  powder  is  covered  by  an  accu- 
rately-fitting disk  of  filtering  paper,  or  other  suitable  material,  and  a  suflBcient 
quantity  of  the  menstruum  poured  on  through  a  funnel  reaching  nearly  to  the 
surface  of  the  pape»  If  these  conditions  are  accurately  observed,  the  menstruum 
will  penetrate  the  powder  equally,  until  it  has  passed  into  the  rubber  tube  and  has 
reached,  in  this,  the  height  correspondingto  its  level  in  the  percolator,  which  is  now 
closely  covered  to  prevent  evaporation,  and  the  apparatus  allowed  to  stand  at  rest 
for  the  time  specified  in  the  formula. 

"  To  begin  percolation,  the  rubber  tube  is  lowered  and  its  glass  end  introduced 
into  the  neck  of  a  bottle  previously  marked  for  the  quantity  of  liquid  to  be  perco- 
lated, if  the  percolate  is  to  be  measured,  or  of  a  tared  bottle,  if  the  percolate  is  to 
be  weighed ;  and  by  raising  or  lowering  this  recipient,  the  rapidity  of  percolation 
may  be  increased  or  lessened  as  may  be  desirable,  observing,  however,  that  the  rate 
of  percolation,  unless  the  quantity  of  material  taken  in  operation  is  largely  in  ex- 
cess of  the  pharmacopoeial  quantities,  shall  not  exceed  the  limit  of  ten  to  thirty 
drops  in  a  minute.     A  layer  of  menstruum  must  constantly  be  maintained  above 
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the  powder,  so  as  to  prevent  the  access  of  air  to  its  interstices,  until  all  has  been 
added,  or  the  requisite  quantity  of  percolate  has  been  obtained.  This  is  conve- 
niently accomplished,  if  the  space  above  the  powder  will  admit  of  it,  by  inverting  a 
bottle  containing  the  entire  quantity  of  menstruum  over  the  percolator  in  such  a 
manner  that  its  mouth  may  dip  beneath  the  surface  of  the  liquid,  the  bottle  being 
of  such  shape  that  its  shoulder  will  serve  as  a  cover  for  the  percolator. 

"  When  the  dregs  of  a  tincture  or  similar  preparation  are  to  be  subjected  to  per- 
colation, after  maceration  with  all  or  with  the  greater  portion  of  the  menstruum, 
the  liquid  portion  should  be  drained  off  as  completely  as  possible,  the  solid  portion 
packed  in  a  percolator,  as  before  described,  and  the  liquid  poured  on,  until  all  has 
passed  from  the  surface,  when  immediately  a  suflBcient  quantity  of  the  original 
menstruum  should  be  poured  on  to  displace  the  absorbed  liquid,  until  the  prescribed 
quantity  has  been  obtained. 

"  Modljication  of  the  above  Process.  Authority  is  given  to  employ,  in  the  case 
of  Fluid  Extracts,  where  it  is  applicable,  the  process  of  Repercolation,  without  change 
of  the  initial  menstruum."    U.  S. 

For  an  account  of  Dr.  Squibb's  process  of  Repercolation,  see  Extracta  Flmda. 

Some  prefer  the  mode  of  expression  to  that  of  displacement.  This  also  is  ap- 
plicable both  to  watery  and  alcoholic  menstrua.  The  substance  to  be  acted  upon  is 
mixed  with  the  menstruum,  cold  or  hot  according  to  circumstances  ;  and  the  mix- 
ture is  allowed  to  stand  from  twelve  to  twenty-four  hours.  The  liquid  part  is  then 
filtered  off,  and  the  remainder  submitted  to  strong  pressure,  in  a  linen  bag,  by 
means  of  a  common  screw  press,  or  other  convenient  instrument.  Another  portion 
of  the  menstruum  may  then  be  added,  and  pressure  again  applied,  and,  if  the  sub- 
stance is  not  sufficiently  exhausted,  the  same  operation  may  be  performed  a  third 
time.  Frequently  only  a  single  expression  is  required,  and  very  seldom  a  third. 
The  quantity  of  menstruum  added  must  vary  with  the  solubility  of  the  principles 
to  be  extracted.  According  to  Mohr,  the  method  of  expression  has  the  advan- 
tages over  that  of  displacement,  that  it  yields  solutions  of  more  uniform  concentra- 
tion, that  it  does  not  require  the  materials  to  be  so  carefully  powdered,  or  other- 
wise so  skilfully  managed,  in  order  to  insure  favorable  results,  and  finally  that  it 
occupies  less  time. 

2.  Mode  of  Conducting  the  Evaporation. 

In  evaporating  the  solutions  obtained  in  the  modes  above  described,  attention 
should  always  be  paid  to  the  fact  that  the  extractive  matter  is  constantly  becoming 
insoluble  at  high  temperatures  with  the  access  of  air,  and  that  other  chemical  changes 
are  going  on,  sometimes  not  less  injurious  than  this,  while  the  volatile  principles  are 
expelled  with  the  vapor.  The  operator  should,  therefore,  observe  two  rules:  1,  to 
conduct  the  evaporation  at  as  low  a  temperature  as  is  consistent  with  other  objects ; 
2,  to  exclude  atmospheric  air  as  much  as  possible,  and,  when  this  cannot  be  accom- 
plished, to  expose  the  liquid  the  shortest  possible  time  to  its  action.  According  to 
Berzelius,  the  injurious  influence  of  atmospheric  air  is  much  greater  at  the  boiling 
point  of  water  than  at  a  less  heat,  even  allowing  for  the  longer  exposure  in  the  latter 
'  case ;  and  therefore  a  slow  evaporation  at  a  moderate  heat  is  preferable  to  the  more 
rapid  effects  of  ebullition.  Bearing  these  principles  in  mind,  we  shall  proceed  to 
examine  the  different  modes  in  practice.  First,  however,  it  is  proper  to  observe  that 
decoctions  generally  let  fall  upon  cooling  a  portion  of  insoluble  matter ;  and  it  is  a 
question  whether  this  should  be  rejected,  or  retained  so  as  to  form  a  part  of  the  ex- 
tract. Though  it  is  undoubtedly  in  many  instances  inert,  as  in  that  of  the  insoluble 
tannate  of  starch  formed  during  the  decoction  of  certain  vegetable  substances,  yet,  as 
it  frequently  also  contains  a  portion  of  the  active  principle  which  a  boiling  saturated 
solution  necessarily  deposits  on  cooling,  and  as  it  is  difficult  to  decide  with  certainty 
when  it  is  active  and  when  otherwise,  the  safest  plan,  as  a  general  rule,  is  to  allow 
it  to  remain. 

The  method  of  evaporation  formerly  resorted  lo  in  the  case  of  aqueous  solutions 
is  rapid  boiling  over  a  fire.     The  more  quickly  the  process  is  conducted,  the  better, 
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provided  the  liquid  is  to  be  brought  to  the  boiling  point ;  for  the  temperature  can- 
not exceed  this,  and  the  length  of  exposure  is  diminished.  But,  where  this  method 
is  employed,  it  should  never  be  continued  till  the  completion  of  the  evaporation  ;  for 
when  most  of  the  water  has  escaped,  the  temperature  can  no  longer  be  kept  down 
to  the  boiling  point,  and  the  extract  is  burnt.  The  caution,  therefore,  should  always 
be  observed  of  removing  the  preparation  from  the  fire  before  it  has  attained  the  con- 
sistence of  thick  syrup,  and  completing  the  evaporation,  either  by  means  of  a  water- 
bath,  or  in  shallow  vessels  at  a  moderate  heat.  When  large  quantities  of  liquid  are 
to  be  evaporated,  it  is  best  to  divide  them  into  portions  and  evaporate  each  separately ; 
for,  as  each  portion  requires  less  time  for  evaporation  than  the  whole,  it  will  thus  be 
a  shorter  time  exposed  to  heat.  (Afohr.)  But  the  mode  of  evaporation  by  boiling 
is  always  objectionable,  and  should  be  employed  only  in  cases  where  the  principles 
of  the  plant  are  so  fixed  and  unchangeable  as  to  authorize  their  extraction  by 
decoction. 

Evaporation  by  means  of  the  water-bath,  from  the  commencement  of  the  process, 
is  safer  than  the  plan  just  mentioned,  as  it  obviates  all  danger  of  burning  the  extract; 
but,  as  the  heat  is  not  supplied  directly  from  the  fire,  the  volatilization  of  the  water 
cannot  go  on  so  rapidly,  and  the  temperature  being  nearly  the  same,  when  the  water- 
bath  is  kept  boiling,  there  is  greater  risk  of  injurious  action  from  the  air.  The 
liquid  should  be  stirred  during  the  process.  The  use  of  the  steam-bath  has  become 
very  general  in  this  country ;  as  it  requires  a  smaller  consumption  of  fuel,  and  the 
heat  imparted  to  the  liquid,  while  sufficient  to  evaporate  it,  is  less  than  100°  C. 
(212°  F.).  The  apparatus  consists  of  an  ordinary  boiler,  containing  water,  the  vapor 
of  which  is  conducted  through  a  pipe  into  the  evaporating  vessels,  communicating 
with  each  other  by  means  of  iron  steam  pipes.  These  vessels  have  the  form  of  an  ordi- 
nary copper  basin,  to  the  inside  of  which  is  riveted  a  shallow  tinned  copper  evaporating 
basin,  intended  to  contain  the  liquid  to  be  evaporated.  The  vapor  from  the  boiler 
circulates  between  these  vessels,  and  the  water  into  which  it  condenses  is  allowed  to 
escape  through  a  steam  valve  attached  to  the  bottom  of  each  vessel.  The  liquid  to  be 
evaporated  is  first  distributed  in  two  or  three  basins,  but,  when  considerably  con- 
centrated, is  transferred  to  a  single  one,  where  it  is  stirred  towards  the  close  of  the 
process  to  hasten  the  evaporation.  The  heat  applied  to  the  liquid  can  be  easily 
regulated  by  the  steam  valves.  An  incidental  advantage  of  this  apparatus  is,  that  it 
may  be  made  to  afford  a  large  supply  of  distilled  water. 

As  the  heat  capable  of  being  applied  by  a  boiling  water-bath  to  the  evaporating 
liquid  does  not  exceed  93  3°  C.  (200°  F.),  while  that  by  steam  can,  by  a  moderate 
pressure,  be  increased  to  the  boiling  point  or  beyond  it,  the  evaporation  by  the  latter 
agency  may  be  much  more  rapid  than  by  the  former,  when  the  pressure  is  from  ten 
to  twenty  pounds  to  the  square  inch  ;  so  that  there  is  a  temptation  to  raise  the  heat 
to  a  degree  seriously  injurious  to  the  product.  Evaporation,  therefore,  by  steam 
heat  always  requires  caution,  while  the  water-bath  is  much  less  liable  to  be  abused. 
In  this  respect,  the  latter  method  has  the  advantage. 

A  good  plan  of  evaporation,  though  slow,  is  to  place  the  liquid  in  a  broad,  shallow 
vessel,  exposed  in  a  stove  or  drying  room  to  a  temperature  of  about  100°  F.,  or  a  little 
hijrher,  taking  care  that  the  air  have  free  access  in  order  to  facilitate  the  evaporation. 
This  mode  is  particularly  applicable  to  those  cases  in  which  maceration  or  infusion  is 
preferred  to  decoction  for  extracting  the  active  principles.  Berzelius  saj'S  that  we 
may  thus  usually  obtain  the  extract  in  the  form  of  a  yellowish  transparent  mass, 
while  extracts  prepared  in  the  ordinary  way  are  almost  black,  and  are  opaque  even  in 
very  thin  layers.  Even  when  the  liquid  is  boiled  at  first,  the  process  may  often 
be  advantageously  completed  in  this  manner.  It  has  been  proposed  to  effect  the 
evaporation  at  the  common  temperature,  by  directing  a  strong  current  of  air,  by 
means  of  a  pair  of  smith's  bellows,  over  the  surface  of  the  liquid  ;  and,  in  reference 
to  substances  which  are  injured  by  heat  and  not  by  atmospheric  air,  the  plan  will 
be  found  useful. 

Plans  have  been  proposed  and  carried  into  execution  for  performing  evaporation 
without  the  admission  of  atmospheric  air.  The  apparatus  for  evaporation  tn  vacuOy 
now  largely  used  by  manufacturing  pharmacists,  is  well  calculated  to  meet  this  ob- 
37 
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ject,  at  the  same  time  that,  by  removing  the  atmospheric  pressure,  it  enables  the 
water  to  rise  in  vapor  more  rapidly,  and  at  a  comparatively  low  temperature.  The 
method  of  Barry  consists  in  distilling  the  liquid  into  a  large  receiver,  from  which 
the  air  has  been  expelled  by  steam,  and  in  which  the  vapor  is  condensed  by  cold 
water  applied  to  the  surface  of  the  receiver,  so  as  to  maintain  a  partial  vacuum.  Prof. 
Redwood  modified  this  process  by  keeping  an  air-pump  in  action  during  the  evap- 
oration, thus  removing  not  only  the  air,  but  the  vapor  as  fast  as  it  forms,  and  main- 
taining a  more  complete  vacuum  than  can  be  done  by  the  condensation  of  the  vapor 
alone.  {Journ.  de  Pharm.,  3e  ser.,  i.  231,)* 

A  convenient  plan  of  excluding  the  air,  though  it  does  not  at  the  same  time  meet 
the  object  oT  reducing  the  degree  of  heat,  is  to  distil  ofi"  the  water  in  close  vessels. 
Berzelius  says  that  this  is  the  best  mode  of  concentration  next  to  that  in  vacuo. 
Care,  however,  must  be  taken  that  the  fire  be  not  too  long  applied,  lest  the  extract 
should  be  burnt.  The  process  should,  therefore,  be  completed  by  means  of  the 
water-bath. 

In  the  concentration  of  alcoholic  solutions,  distillation  should  always  be  performed  ; 
as  not  only  is  the  atmospheric  air  thus  excluded,  but  the  alcohol  is  recovered,  if 
not  absolutely  pure,  certainly  fit  for  the  purpose  to  which  it  was  originally  applied. 
Here  also  the  water-bath  should  be  employed,  to  obviate  any  possible  risk  of  injury 
from  the  fire.  When  the  decoction  or  infusion  and  the  tincture  of  the  same  vegetable 
have  been  made  separately,  they  should  be  separately  evaporated  to  the  consistence 
of  syrup,  and  then  mixed  together,  while  they  are  of  such  a  consistence  as  to  in- 
corporate without  difficulty.  The  object  of  this  separate  evaporation  is,  that  the 
spirituous  extract  may  not  be  exposed  to  the  degree  of  heat,  or  lengthened  action 
of  the  air,  which  is  necessary  in  the  ordinary  mode  of  concentrating  the  infusion 
or  decoction. 

In  every  instance,  care  should  be  taken  to  prevent  any  portion  of  the  extract 
from  becoming  dry  and  hard  on  the  sides  of  the  evaporating  vessel,  as  in  this  state 
it  will  not  readily  incorporate  with  the  remaining  mass.  The  heat,  therefore,  should 
be  applied  to  the  bottom  and  not  to  the  sides  of  the  vessel. 

3.   Condition  and  Preservation  of  Extracts. 

Extracts  are  prepared  of  two  diiFerent  degrees  of  consistence  :  soft  so  that  they 
may  be  readily  made  into  pills,  and  hard  that  they  may  be  pulverized.  (See  Ab- 
sfracfa.)  The  soft  extracts  always  contain  a  notable  percentage  of  water  ;  in  the 
case  of  belladonna  and  hyoscyamus,  this  has  been  found  by  Mr.  Chas.  Ekin  to  be 
about  20  per  cent.,  and  in  that  of  coniura  25  per  cent.  (P.  J.  Tr.,  iv.  391.)  In 
astringent  extracts,  the  evaporation  should  be  carried  to  dryness.  Those  obtained 
from  the  expressed  juices  of  plants  are  apt  to  attract  moisture  from  the  air,  in  con- 
sequence of  the  deliquescent  nature  of  the  salts  existing  in  the  juice.  They  are 
thus  rendered  softer,  and  more  liable  to  become  mouldy  upon  the  surface.  Others, 
especially  such  as  contain  much  chlorophyll,  harden  by  time,  in  consequence  of 
the  escape  of  their  moisture  ;  and  it  not  unfrequently  happens  that  small  crystals 
of  saline  matter  are  formed  in  their  substance.  Most  extracts,  especially  those 
containing  nitrogenous  principles,  are  capable,  when  left  to  themselves,  of  producing 
nitrates.  Prof  John  Attfield,  of  London,  has  made  a  chemical  examination  of  the 
crystals  found  in  numerous  extracts,  and  ascertained  that,  in  a  large  number,  they 
consisted  of  chloride  of  potassium,  and,  in  a   comparatively  few,  of  the  nitrate 

*  A  very  ingenious  apparatus  for  evaporating  in  vacuo  on  a  small  scale  has  been  invented  by 
Prof.  A.  B.  Prescott  {A.J.  P.,  xlii.  349).  Two  vessels  are  required  :  a  small  one,  for  evaporation  ; 
a  large  one,  which  is  best  made  of  copper,  and  should  be  so  arranged  as  to  be  readily  heated  or 
refrigerated  at  will.  The  two  arc  to  be  connected  by  glass  tubing,  through  rubber  corks,  nnd  into 
the  cork  of  the  evaporating  dish  is  to  be  set  a  short  straight  glass  tube  with  a  piece  of  rubber 
tubing  fitted  to  it  so  that  it  can  be  tightly  closed  with  a  glass  rod  at  will.  An  ounce  or  two  of 
water  having  been  put  in  the  receiver,  and  the  material  in  the  evaporating  vessel,  a  gentle  heat  is, 
by  means  of  water,  applied  to  the  evaporating  vessel,  but  a  strong  hent  to  the  receiver.  The  water 
in  this  latter  boils  furiously,  and  the  vapor  escapes  through  the  opened  tube  in  the  evaporating 
vessel.  When  the  water  is  exhausted  the  tube  is  closed  nnd  the  receiver  refrigerated.  Of  course 
a  vacuum  results,  and  is  maintained  by  the  continuous  condensation  of  vapor  in  the  receiver. 
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of  potassium.*  The  air,  moreover,  exercises  an  unfavorable  chemical  influence  over 
the  softer  extracts,  which  are  enfeebled,  and  ultimately  become  nearly  inert,  by  the 
same  changes  which  they  undergo  more  rapidly  in  the  liquid  state  at  an  elevated 
temperature.  If  an  extract  be  dissolved  in  water,  and  the  liquid  be  saturated  with 
common  salt  or  any  other  very  soluble  salt  of  difficult  decomposition,  the  greater  part 
of  it  will  be  precipitated,  in  consequence  of  the  insolubility  of  this  class  of  substances 
in  saline  solutions.     The  precipitate  may  be  again  dissolved  in  pure  water. 

At  the  last  revision  of  the  U.  S.  Pharmacopoeia  it  was  not  deemed  advisable  to 
introduce  powdered  extracts,  containing  sugar  of  milk  and  standardized,  under  the 
name  of  powdered  extracts,  for  fear  that  they  would  be  prescribed  under  the  im- 
pression that  they  were  20  or  25  per  cent,  stronger  than  the  pilular  extract,  having 
lost  that  much  .moisture.  They  were  therefore  given  a  distinctive  name,  Abstracts. 
(See  Ahstracfa.)  There  are,  however,  at  present  (1882)  many  powdered  extracts 
in  the  market,  claiming  to  be  of  the  same  strength  as  the  pilular  extract,  having 
merely  the  moisture  replaced  by  some  dry  inert  powder.  It  is  to  be  feared  that  in 
most  cases  the  evaporation  of  the  remaining  traces  of  moisture  is  accomplished  at 
such  a  high  temperature  as  seriously  to  injure  the  activity  of  the  extract.  It  is 
quite  common  to  perceive  an  empyreumatic  odor  about  them.  ^ 

Extracts,  in  order  that  they  may  keep  well,  should  be  placed  in  glazed  earthen- 
ware, glass,  or  porcelain  jars,  and  completely  protected  from  the  access  of  the  air. 
This  may  be  effected  by  covering  their  surface  with  a  layer  of  melted  wax,  or  with 
a  piece  of  paper  moistened  with  strong  spirit,  then  closing  the  mouth  of  the  vessel 
with  a  cork,  spreading  wax  or  rosin  over  this,  and  covering  the  whole  with  leather, 
or  a  piece  of  bladder.  (^Duncan.')  The  dry  extracts,  being  less  liable  to  be  afiected 
by  atmospheric  oxygen,  do  not  require  so  much  care.  The  application  of  alcohol 
to  the  surface  has  a  tendency  to  prevent  mouldiness.  A  method  of  protecting  ex- 
tracts from  the  action  of  the  air,  frequently  resorted  to,  is  to  cover  them  closely 
with  oiled  bladder  ;  but  this,  though  better  than  to  leave  them  uncovered,  is  not 
entirely  effectual.  Should  the  extract  become  too  moist,  it  may  be  dried  by  means 
of  a  water-bath  ;  should  it,  on  the  contrary,  be  too  dry,  the  proper  consistence  may 
be  restored  by  softening  it  in  the  same  manner,  and  incorporating  with  it  a  little 
distilled  water.  Martin  (1880)  proposes  to  preserve  extracts  in  a  soft  condition 
by  surrounding  the  vessel  containing  the  extract  by  another  of  larger  diameter,  which 
is  furnished  with  a  tight  cover,  the  space  between  the  two  vessels  being  filled  with 
crystallized  sulphate  of  sodium,  which  gradually  parts  with  its  water  of  crystalliza- 
tion and  prevents  the  extract  from  becoming  hard  and  dry. 

Some  extracts  when  powdered  have  a  tendency  to  cohere  again.  According  to 
Geiseler,  this  may  be  obviated  by  the  addition  of  sugar  of  milk  or  powdered  liquorice- 
root  ;  two  or  three  parts  of  the  former  and  one  part  of  the  latter  to  one  of  the  ex- 
tract being  sufficient  for  the  purpose.  {Pharvi.  Centralb.,  1850,  p.  238.)  Mohr 
recommends  the  following  plan  of  drying  and  preserving  extracts.  Take  equal 
parts  of  powdered  liquorice-root  and  of  the  extract,  rub  them  well  together  in  a 
mortar,  put  the  resulting  paste  into  an  earthen  vessel  with  a  flat  bottom,  place  this 
in  another  of  iron,  a  little  deeper,  containing  chloride  of  calcium  thoroughly  dried 
by  heat  insufficient  to  melt  it ;  then  enclose  the  whole  with  a  cover  fitted  to  the 
iron  vessel,  and  allow  them  to  stand  for  a  day  or  more.  When  the  mixture  is  quite 
dry,  powder  it.  and  add  so  much  of  the  powdered  root  as  to  make  the  weight  double 
that  of  the  original  extract.  (Ibid.,  p.  119.)  This  process  has  been  substantially 
adopted  in  the  new  German  Pharmacopoeia  (1882).  The  old  process  of  using 
dextrin  as  a  diluent  was  found  very  objectionable,  principally  on  account  of  the 
tendency  of  the  extracts  to  reabsorb  moisture.  Four  parts  of  extract  are  now 
mixed  with  three  parts  of  finelv  powdered  liquorice-root,  and  dried  in  a  porcelain 
capsule  at  40°-50°  C.  (104:°-122°  F.)  until  the  mixture  ceases  to  lose  weight.  The 
mass  is  then  rubbed  to  powder,  and  sufficient  powdered  liquorice-root  added  to  make 

*  Thus,  chloride  of  potassium  was  detected  in  the  extracts  of  belladonna,  hemlock,  sarsaparilla 
(compound),  colchicum  seeds,  stramonium  seeds,  and  aconite;  nitrate  of  potassium  in  extracts  of 
belladonna,  hvoscvamus,  and  lettuce;  and  sulphate  of  sodium  in  extract  of  stramonium  seeds. 
(P.  J.  Tr.,  March,  1862,  p.  448.) 
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the  whole  weigh  eight  parts,  or  double  the  weight  of  extract  used.  In  our  opinion 
this  method  is  not  so  good  as  that  adopted  for  abstracts.  The  German  powdered 
extracts  are  always  halt'  the  strength  of  the  extracts,  no  relation  whatever  with  the 
drug  is  established,  and  the  variations  in  the  yield  of  extract  from  different  drugs 
has  beeu  repeatedly  shown  to  be  great.  Kirchmann  proposes  exsiccated  sodium 
sulphate  as  a  diluent  instead  of  dextrin,  liquorice-root,  etc.  {Fhar.  Zeitung,  1881, 
p.  116.)  W.  Stromeyer  has  found  sugar  to  answer  very  well  as  an  addition  to  too 
moist  narcotic  extracts.  It  is  necessary,  however,  that  the  extract  be  not  exposed 
to  a  heat  of  over  112°  F.,  else  it  remains  soft.  {A.J.  P.,  1872,  pp.  300,  353.) 

The  plan  of  incorporating  a  little  glycerin  with  extracts  has  been  adopted  in  the 
formulas  of  the  present  U.  S.  Pharmacopoeia.  By  its  unchangeable  liquid  character 
it  keeps  the  extract  soft,  so  that  it  can  be  readily  made  into  pills,  and  exercises  also 
a  favorable  influence  through  its  chemical  properties.  It  is  preferable  to  add  a 
definite  weight  of  the  glycerin  to  the  pilular  extract.  If  added  to  the  menstruum, 
owing  to  the  variation  in  the  yield  of  extracts  from  plants,  some  samples  would  be 
too  soft,  and  at  another  time,  in  the  case  of  a  large  yield  of  extract,  the  quantity 
of  glycerin  would  be  insignificant. 

Extracts  from  recent  plants  should  be  prepared  at  the  season  when  the  plant  is 
medicinally  most  active ;  and  a  good  rule  is  to  prepare  them  once  a  year.* 

EXTRACTA  FLUIDA.     Fluid  Extracts. 

(EX-TRAC'TA  FLU'I-DA.) 

Extracta  Liquida,  Br.;  Extraits  liquides,  Fr.,-  Fliifsige  Extrakte,  G. 

These  were  first  introduced  into  the  U.  S.  Pharmacopoeia  of  1850,  as  a  distinct 
class  of  preparations ;  the  fluid  extract  of  sarsaparilla  being  the  only  one  previously 
directed,  either  in  our  own  officinal  code,  or  by  the  British  Colleges.  Since  then 
they  have  increased  so  rapidly  in  favor  that  at  the  present  time  .seventy-seven  are 
officinal,  and  in  addition  large  quantities  of  non-officinal  fluid  extracts  are'annually 
produced.  They  are  now  perhaps  the  most  important  class  of  liquid  preparations 
in  use.  Their  distinctive  character  is  the  concentration  of  the  active  ingredients 
of  medicinal  substances  into  a  small  bulk,  in  the  liquid  form,  a  cubic  centimetre  or 
fluigramme  of  any  one  of  them  now  representing  a  gramme  of  the  crude  drug.  In- 
dependently of  the  greater  convenience  of  administration,  the  advantage  of  this 
class  of  preparations  is  that,  the  evaporation  not  being  carried  so  far  as  in  the  ordi- 
nary extracts,  the  active  principles  are  less  liable  to  be  injured  by  heat.  Formerly 
the  main  difficulty,  in  relation  to  them,  was  the  liability  of  substances  in  the  liquid 
state  to  undergo  spontaneous  decomposition.  In  the  Pharmacopoeia  of  1850  this 
was  counteracted  by  means  of  sugar  and  of  alcohol,  but  in  1865  {A.  J.  Pi,  1865, 
p.  50)  Mr.  Alfred  B.  Taylor  proposed  the  use  of  glycerin,  and  in  the  revision  of 
the  Pharmacopoeia  for  1870  his  suggestion  was  adopted.  Glycerin,  while  it  exerts 
a  powerful  preservative  influence,  possesses  the  very  valuable  property  of  dissolving 
matters  which  were  deposited  by  some  of  the  fluid  extracts  when  made  with  sugar, 
as  in  the  old  officinal  recipes.  Consequently  these  fluid  extracts  were  much  clearer 
and  more  elegant  preparations  than  were  the  old  ones.  Subsequent  experience  with 
these  fluid  extracts  has  shown  that  the  use  of  glycerin  should  be  circumscribed, 
and  that  it  was  employed  too  freely  in  the  formulas  of  the  fluid  extracts  of  the  last 
Pharmacopoeia.  The  solvent  powers  of  glycerin  are  so  great  that  the  fluid  extracta 
were  frequently  loaded  with  many  inert  principles,  which  it  dissolved,  giving  them 

*  M.  Lepage,  of  Gisors,  gives  ,the  following  method  of  testing  the  quality  of  the  narcotic  ex- 
tract?, and  deternlining  whether  they  contain  any  of  the  alkaloids  to  which  they  owe  their  ef- 
ficiency. Take  a  gramme  (15'5  grs.)  of  the  extract,  dissolve  it  in  twice  its  weight  of  distilled 
water,  introduce  the  solution  into  a  test-tube,  and  add  from  25  to  30  centigrammes  (4  or  5  grs.)  of 
powdered  bicarbonate  of  potassium.  ■  When  effervescence  has  ceased,  add  to  the  mixture  6  or  6 
times  its  bulk  of  pure  ether,  cork  the  tube,  and  shake  briskly  three  times  in  2  or  .3  minutes.  Then 
let  the  mixture  rest;  and,  when  the  ether  has  become  transparent,  decant,  and  allow  it  fo  evapo- 
rate spontaneously.  Dissolve  the  residue  in  6  or  8  grammes  (f,5iss  to  f5'j)  f'f  water,  acidulated 
with  a  drop  or  two  of  hydrochloric  acid.  If  the  extract  be  good,  the  solution  will  be  rendered  very 
turbid  by  a  few  drops  of  a  solution  of  the  double  iodide  of  mercury  and  potassium,  and  will  give 
a  flocculent  precipitate  with  solution  of  tannic  acid.  {Journ.  de  Pharm.,  Mai,  1863,  p.  362.)  The 
test  is  applicable  to  the  extracts  of  aconite,  belladonna,  hyoscyamus,  and  conium. 
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a  dense,  rich  appearance  without  increasing  their  activity.  As  the  primary  ob- 
ject of  fluid  extracts  is  concentration,  suitable  menstrua  should  in  each  case  be 
selected  with  the  single  object  of  dissolving  and  retaining  permanently  the  active 
constituents  of  the  drug.  In  order  to  do  this,  many  experiments  are  necessary  to 
determine  which  is  the  most  suitable  menstruum,  and  each  drug  must  be  separately 
and  individually  studied.  Whilst  the  formulas  for  the  fluid  extracts  in  the  U.  S. 
Pharmacopoeia  of  1880  show  a  great  improvement  in  this  respect  over  all  others, 
ten  years'  experience  will  demonstrate  the  necessity  of  further  changes.  The  rela- 
tive strength  adopted  at  the  last  revision  differs  from  that  formerly  used,  and  will 
doubtless  elicit  considerable  criticism.  An  exception  is  made  here  to  the  usual 
rule  followed  in  the  Pharmacopoeia  of  constructing  all  formulas  in  parts  by  weight. 
Although  there  is  no  diflBculty  in  making  fluid  extracts  of  such  strength  that  one 
troyounce  should  represent  one  troyounce  of  the  drug,  the  Committee  of  Revision 
believed  it  to  be  better  to  substitute  measure  for  weight  here,  not  onl}-  on  account 
of  the  greater  convenience  of  measuring  the  reserved  portion,  but  also  because  of 
there  being  less  variation  in  strength  from  the  fluid  extracts  of  1870. 

The  present  fluid  extracts  are  ^ust  Jive  per  cent,  weaker  than  those  formerly  o&- 
cinal,  and  are  based  upon  the  theory  that  from  a  given  weight  of  drug  an  amount 
of  fluid  extract  shall  be  made  equal  in  measure  to  the  bulk  of  the  same  weight  of 
distilled  water ;  in  other  words,  the  relation  of  gramme  to  cubic  centimetre.*  Many 
will  prefer  to  use  weights  and  measures  that  they  have  been  accustomed  to  ;  in  such 
cases,  to  make  20  Jluidounces  of  fluid  extract  19  troyounces  of  drug  will  be  re- 
quired, whilst  if  avoirdupois  weight  is  preferred,  which  it  doubtless  will  be.  the 
most  convenient  relation  to  recollect  will  be  that  50  avoirdupois  ounces  are  required 
to  make  48  Jluidounces,  or  three  pints  of  fluid  extract.  The  general  formula  for 
the  preparation  of  fluid  extracts  does  not  differ  materially  from  that  formerly  offici- 
nal ;  the  length  of  time  required  for  maceration  has  been  judiciously  reduced,  whilst 
the  quantity  reserved  has  been  generally  slightly  increased,  although  the  formulas 
are  not  uniform  in  this  respect.  The  fact  cannot  escape  observation,  that  there  has 
been  a  close  study  of  the  solubilities,  physical  properties,  and  individuality  of  each 
drug,  whilst  uniformity  amongst  the  formulas  has  not  been  sought  for,  so  much  as 
the  best  method  of  producing  the  fluid  extract.  The  general  formula  may  be  ex- 
pressed as  follows.  100  Gm.  of  the  powdered  drug  is  moistened  with  a  certain 
quantity  of  menstruum,  packed  in  a  suitable  percolator,  and  enough  menstruum 
added  to  saturate  the  powder  and  leave  a  stratum  above  it ;  the  lower  orifice  of  the 
percolator  is  closed  when  the  liquid  begins  to  drop,  and  the  percolator  is  closely 
covered  to  prevent  evaporation  and  permit  maceration  for  a  specified  time ;  addi- 
tional menstruum  is  poured  on  and  percolation  continued  until  the  drug  is  exhausted. 
Usually  from  seven-  to  nine-tenths  of  the  first  portion  of  the  percolate  is  re- 
served, and  the  remainder  evaporated  to  a  soft  extract ;  this  is  to  be  dissolved  in 
the  reserved  portion,  and  enough  menstruum  added  to  make  the  fluid  extract  measure 
100  C.c.  The  precipitation  experienced  heretofore  when  the  evaporated  weak  per- 
colate was  added  to  the  reserved  portion  is  considerably  diminished  by  causing  the 
former  to  be  evaporated  to  a  soft  extract.  This  precipitation,  formerly  noticed  more 
particularly  in  alcoholic  fluid  extracts,  was  due  to  the  greater  volatility  of  the  alco- 
hol in  the  weak  percolates,  which,  when  evaporated,  left  the  residue  to  a  great  extent 
aqueous ;  when  this  was  added  to  the  strongly  alcoholic  reserved  portion,  a  precipi- 
tation of  resinous  and  frequently  active  matter  took  place,  which  necessitated  the 
storing  of  the  fluid  extract  until  precipitation  ceased,  and  subsequent  filtration. 
This  is  almost  altogether  avoided  by  evaporating  to  a  soft  extract,  and  the  loss  of 
activity  through  precipitation  thus  greatly  diminished. 

*  The  following  table  shows  the  relation  of  the  crude  drag  to  the  fluid  extract  when  made  by 
the  process  of  the  U.  S.  Pharmacopoeias  of  1880  and  1870  : 

Weight  of  Drug.  Ueatmre  of  Fluid  Extract. 

Pharm.  1880.  Pbarm.  1870. 

100  grammes  of  drug  make 100     C.c.  94-9  C.c. 

100  troyounces  of  drug  make 105-3  fluidoances.        100     fluidounces. 

100  avoirdupois  ounces  of  drag  make 96     fluidounces.  91*1  fluidounces. 
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A  useful  distillatory  apparatus  has  been  contrived  by  Prof.  Jos.  P.  Remin'^toQ 
for  recovering  alcohol  from  weak  percolates,  and  for  general  pharmaceutical  uses. 
The  still  shown  in  the  cut  is  the  new  form.  It  is  made  of 
tinned  copper,  the  still  body  holding  about  three  gallons;  the 
condenser  has  seven  straight  tubes  surrounded  with  the  cold 
water  introduced  by  a  rubber  tube  from  a  hydrant  or  bucket 
of  water  placed  higher  than  the  still,  and  carried  oflf  as  it  be- 
comes warmed  by  another  tube  as  indicated  by  the  arrows. 
By  the  siphon  arrangement  shown  in  the  cut,  it  is  possible 
to  feed  the  still  from  a  reservoir,  whilst  distillation  is  in  pro- 
gress, thus  using  a  three- gallon 
still  where  a  much  larger  one 
would  have  been  necessary.  The 
joints  are  carefully  ground,  and 
troublesome  lutes  and  water-joints 
are  entirely  superseded.  The 
condenser  having  straight  tubes, 
instead  of  a  spiral  one,  is  easily 
cleaned,  and  is  powerful  enough 
to  condense  a  gallon  of  alcohol 
in  thirty  minutes. 

The  still  may  be  set  into  a  ket- 
tle partly  filled  with  water  and 
thus  used  as  a  water-bath,  or  a 
shallow  tinned-copper  dish  with 
flat  rim,  which  accompanies  the  still,  may  be  placed  between  the  two  brass  ring  bands 
and  clamped  securely.  {A.  J.  P.,  May,  1879.) 

For  valuable  papers  on  percolation  and  fluid  extracts,  by  Prof.  Procter,  Dr. 
Squibb,  Alonzo  Robbins,  and  others,  see  Proc.  A.  P.  A.,  1859,  p.  265 ;  1863,  p.  222 ; 
A.  J.  P.,  1878,  pp.  209,  329  ;  1873,  pp.  85,  189. 

Several  methods  have  been  suggested  for  preparing  fluid  extracts  more  econom- 
ically. The  most  important  is  the  plan  of  repercolation,  as  proposed  by  Dr.  E.  R. 
Squibb,  to  this  class  of  preparations  as  well  as  to  the  dry  extracts. 

Repercolation.  In  consequence  of  the  existing  high  price  of  alcohol,  it  is  im- 
portant to  adopt  some  plan  by  which,  while  the  ends  aimed  at  are  attained,  the  con- 
sumption of  the  menstruum  used  in  percolation  may  be  diminished.  This  object 
has  been  accomplished,  to  a  considerable  extent,  by  Dr.  E.  R.  Squibb,  of  Brooklyn, 
N.  Y.,  by  a  modification  of  the  process  of  percolation  to  which  he  has  given  the 
name  at  the  head  of  the  present  paragraph.  As  defined  by  the  author,  repercola- 
tion consists  in  the  successive  application  of  the  same  percolating  menstruum  to 
fresh  portions  of  the  substance  to  be  percolated.  The  result  is  that  the  same  men- 
struum, acting  repeatedly  on  unexhausted  portions  of  the  substance,  becomes  concen- 
trated to  the  greatest  possible  extent ;  so  that  much  of  the  menstruum  is  saved,  while 
subsequent  evaporation  is  avoided,  which  is  itself  an  object  of  great  importance  in  the 
preparation  of  extracts.  It  is  obvious  that  repercolation  is  not  applicable  to  the 
preparation  of  infusions,  decoctions,  tinctures,  etc.,  in  which  the  object  in  general 
is  less  a  high  degree  of  concentration  than  precision  in  the  strength  of  the  prep- 
aration, and  consequently  in  the  dose.  It  is  to  the  extracts  and  fluid  extracts  that 
the  process  is  peculiarly  adapted,  and  there  now  remains  no  doubt  whatever  of  the 
great  value  of  the  improvement.  One  of  its  disadvantages  is  that  the  substance  treated  ■ 
is  less  completely  exhausted  than  when  the  proceeding  is  inverted,  and  fresh  por- 
tions of  menstruum  are  made  to  act  on  the  same  material  until  the  latter  is  deprived 
of  all  its  soluble  matter.  But  the  loss  in  this  way  is  trifling,  compared  with  the 
gain  when  a  menstruum  as  high-priced  as  alcohol  is  at  the  present  time,  is  employed. 
Another  practical  disadvantage  is  the  inconvenience  of  keeping  the  weak  percolates, 
as  these  have  to  be  labelled,  numbered,  and  stored  away  for  use  until  the  same  op- 
eration is  repeated.  In  deciding  when  to  adopt  it,  the  operator  will  of  course  be 
influenced  by  the  relative  value  of  the  drug  and  the  menstruum.    In  order  to  secure 
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the  most  favorable  results  in  repercolation,  certain  methods  of  proceeding  are  advisable 
in  various  steps  of  the  process,  differing  with  the  character  of  the  substance  to  be 
acted  on ;  and  these  can  be  determined  only  by  a  careful  study,  confirmed  by  repeated 
experiment.  Dr.  Squibb  uses  repercolation  exclusively  on  the  large  scale  in  the 
manufacture  of  extracts  and  fluid  extracts,  and  has  applied  it  especially  to  the 
preparation  of  fluid  extract  of  cinchona  ;  and  since  bis  first  paper,  which  was  rc' 
produced  in  the  l-4th  revision  of  the  U.  S.  Dispensatory,  p.  1164,  he  has  introduced 
several  improvements,  which  are  intended  to  make  the  process  useful  to  the  apothe- 
cary in  his  every-day  work.  By  presenting  in  a  note  below  an  abstract  of  his  plaa 
of  proceeding  in  this  case,  with  the  accompanying;  explanations,  we  can  more  for- 
cibly impress  on  the  miud  of  the  pharmaceutical  student  the  lessons  applicable  to 
the  case  than  by  a  general  description.* 

*  Dr.  Sqiiibb's  Procef9  for  Extract  of  Cinchona  by  Repercolation,  revised  and  improved  (1878)  : 
"  Tiike  of  Yellow  Cinchona,  in  powder  No.  50,  32  parts;  Stronger  Alcohol,  ep.  gr.  *S19,  2  parts; 
Glycerin,  sp.  gr.  1'250,  1  part ;  Water,  2  parts,  or  .i  sufficient  quantity  of  menstruum. 

'■  Weijth  the  Stronger  Alcohol,  Glycerin,  and  Water  in  succession,  in  any  convenient  qnantity  at 
a  time,  into  a  tared  bottle,  and  mix  them  thoroughly  for  a  menstruum. 

"  Moisten  8  parts  of  the  Cinchona  with  8  parts  of  the  menstruum,  by  thoroughly  mixing  them, 
and  allow  the  mixture  to  stand  8  houni  in  a  closely  covered  vessel.  Then  pass  the  moist  powder 
through  a  Xo.  S  sieve,  and  pack  it  firmly  in  a  percolator.  Pour  menstruum  on  top  until  the  mass 
is  tilled  with  liquid  and  a  stratum  remains  on  top  unabsorbed:  cover  the  percolator  closely  and 
macerate  for  4S  hours.  Then  arrange  the  percolator  for  an  automatic  supply  of  menstruum,  and 
start  the  percolation  at  such  a  rate  as  to  give  1  part  of  percolate  in  about  4  hours.  Reserve  the 
first  6  parts  of  percolate  and  continue  the  percolation  until  the  Cinchona  is  exhausted,  separating 
the  percolate  received  after  the  reserved  portion  into  fractions  of  about  8  parts  each. 

"  Moisten  a  second  portion  of  8  parts  of  the  Cinchona  with  8  parts  of  the  weak  percolate, — the 
first  portion  that  was  obtained  next  after  the  reserved  percolate, — and  allow  the  moist  powder  to 
sUtnd  for  8  hours  in  a  vessel  closely  covered.  Then  pack  it  moderately  in  a  percolator,  and  supply 
the  percolator  automatically  with  the  remaining  fractions  of  the  weak  percolate  in  the  order  in 
which  they  were  received,  and  finally  with  fresh  menstruum  until  the  Cinchona  is  exhausted.  Per- 
colate in  the  same  manner  and  at  the  same  rate  as  with  the  first  portion  of  Cinchona,  and,  reserving 
8  parts  of  the  first  percolate,  separate  the  weal^er  percolate  into  fractions  of  about  S  parts  each. 

"  Percolate  the  third  and  fourth  portions  of  8  parts  each  of  the  Cinchona  in  the  same  way  as  the 
second  portion. 

"  Finally  mix  the  four  reserved  percolates  together  to  make  30  parts  of  finished  fluid  extract; 
and  having  corked,  labelled,  and  numbered  the  bottles  containing  the  fractions  of  weak  percolate, 
set  them  away  until  the  process  for  Cinchona  is  to  be  resumed. 

"  When  this  fluid  extract  is  to  be  again  made,  repeat  the  process  as  with  the  second  portion,  and 
reserve  8  parts  of  the  first  percolate  as  finished  fluid  extract  from  each  8  parts  of  Cinchona  from 
that  time  forward  so  long  as  the  fractions  of  weak  percolate  are  carried  forward  with  which  to  com- 
mence each  operation." 

Dr.  Squibb  draws  the  following  deductions,  which,  although  they  have  reference  to  the  fluid 
extracts  of  the  U.  S.  P.  1S70,  yet  they  apply  in  some  respects  to  the  new  officinal  preparation : 

"  First,  that  the  present  formulas  and  processes  for  percolation  {U.S.  1870)  are  so  defective  that 
the  relation  to  the  drug  which  they  profess  is  not  practically  accurate  either  as  to  quality  or 
quantity,  and  therefore  that  a  better  process  is  greatly  needed. 

"Second,  that  the  process  by  repercolation,  though  it  has  some  grave  disadvantages,  and  is  liable 
to  defects  in  practice,  yet  gives  far  better  results  both  in  quality  and  ouantity  of  product;  while 
it  is  not  difficult  in  practice  except  by  comparison  with  the  delusive  simplicity  of  the  former  pro- 
cesses; and  therefore  that  repercolation  is  better  adapted  to  pharmacopoeial  uses  as  a  model  or 
standard  process  than  any  which  has  yet  been  tried. 

"  Third,  that  repercolation  may  be  used  on  a  scale  as  small  as  4  or  8  ounces,  by  great  care  and 
skill,  but  is  not  very  successful  with  less  than  an  avoirdupois  pound  of  material  for  each  percolation. 

'•  Fourth,  that  powders  for  percolation  should  not  be  finer  than  No.  60  for  hard  compact  sub- 
Stances,  nor  coarser  than  Xo.  40  for  more  loose  and  spongy  substances, — with  a  few  special  exceptions. 

"  Fifth,  that  the  menstruum  should  be  so  adjusted  as  to  dissolve  out  the  medicinal  principles 
with  the  least  practicable  disturbance  of  their  natural  relations  to  each  other  and  to  the  extractive 
matters  whereby  they  are  rendered  soluble  and  permanent.  Next  that  the  menstruum  should  con- 
tain the  smallest  practicable  proportion  of  alcohol  :  and  glycerin  only  when  absolutely  necessary, 
as  in  Cint-honas.  By  repercolation  the  exhaustion  is  never  less  than  90  per  cent,  and  perhaps  rarely 
more  than  97  per  cent,  of  the  total  soluble  matter. 

'•  Sixth,  that  the  powder  be  moistened  with  as  much  liquid  as  it  can  be  made  to  hold  and  yet 
pass  through  a  Xo.  8  sieve ;  that  it  be  not  tightly  packed ;  and  that  it  be  well  macerated  before 
starting  the  percolation. 

"  Seventh,  that  the  rate  of  percoJation  be  uniform  and  very  slow.  At  first,  for  the  reserved  por- 
tion, the  percolate  in  24  hours  should  not  exceed  the  weight  of  the  powder ;  nor  need  the  rate  be 
slower  than  to  obtain  the  weight  of  the  powder  in  4S  hours,  although  as  a  general  rule  the  slower 
the  rate  the  better  the  results.  After  the  reserved  portion  the  rate  may  be  increased  gradually  so 
that  the  last  portion  be  received  in  about  6  hours.  The  separate  portions  of  weak  percolate  should 
not  exceed  the  weight  of  the  powder. 

"  Eighth,  that  a  good  practical  exhaustion  requires — as  a  general  rule — for  the  first  percolation, 
with  fresh  menstruum,  that  the  total  percolates  should  weigh  3-5  times  the  weight  of  the  powder. 
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The  plan  of  Mr.  N.  Spencer  Thomas  consists  in  exposing;  the  substance  to  be 
acted  on  to  successive  expressions,  bj  means  of  a  press,  with  the  menstruum  divided 

That  for  the  second  percolation  or  iirst  repercolation,  the  weight  should  be  4'5  times  that  of  the 
powder.  And  for  ail  subsequent  repercolations  the  weight  should  be  5,  6,  or  7  times  that  of  the 
powder,  according  to  the  nature  of  the  substance  percolated,  and  the  sliill  and  care  with  which 
the  process  is  managed. 

''Ninth,  that  the  relation  of  weight  for  weight,  instead  of  minim  for  grain,  should  be  estab- 
lished under  proper  controlling  conditions:  but  that,  unless  properly  guarded  in  the  quality  and 
moisture  of  the  drug  used,  the  new  relation  is  liable  to  be  even  more  inaccurate  than  the  old,  be- 
cause, the  poorer  the  quality  of  the  drug  the  less  dense  will  be  the  percolates,  and  the  greater  will 
be  the  volume  for  the  prescribed  weight,  and  this  involves  the  serious  difficulty  that,  when  the  fluid 
extract  is  made  by  weight  but  administered  by  measure,  the  poorer  the  drug  from  which  it  was 
made,  the  smaller,  as  well  as  the  weaker,  the  dose  will  be. 

"Tenth,  that  some  good  practical  method  of  comparing  fluid  extracts  by  a  standard  is  very 
much  needed ;  and  that  for  such  drugs  as  Cinchona,  a  method  of  arithmetical  dilution  would  be 
easy  and  practical  if  well  worked  out." 

Dr.  Squibb  has  devised  an  ingenious  siphon  percolator  whereby  the  rapidity  of  the  flow  of  the 
percolate  may  be  controlled. 

The  accompanying  illustration  shows  a  convenient  way  of  applying  the  principles  involved  in 
the  siphon  percolator  to  the  glass  percolator  in  common  use.     The  cut  is  so  plain  and  so  easily 


Scale,  one-sixth  of  the  actual  linear  size. 

understood  that  it  needs  but  little  explanation.  The  percolator  is  shown  in  the  position  of  having 
been  stopped  for  the  night  lest  the  receiving  bottle  should  be  fijled  beyond  the  proper  mark.  The 
siphon  here  is  made  in  two  parts,  one  end  of  the  upper  part  being  telescoped  within  a  largerpiece 
of  glass  tubing,  and  the  junction  made  tight  by  a  short  section  of  rubber  tubing  through  which 
the  smaller  tube  is  free  to  slide.  During  maceration,  or  when  the  percolation  is  arrested,  the  upjier 
part  of  the  siphon  is  drawn  up  until  the  liquid  will  no  longer  flow  over  into  the  bottle,  and  the 
height  at  which  this  column  of  liquid  ceases  to  flow  over  is  a  measure  of  the  comparative  density 
of  the  liquid  within  and  without.  As  seen  in  the  cut,  the  liquid  will  not  flow  over  into  the  bottle 
although  the  column  is  several  inches  short  of  the  height  of  the  liquid  in  the  percolator.     But  aa 
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into  different  portions ;  so  that  fresh  portions  of  liquid  are  brought  to  act  on  the 
same  solid  body  in  different  stages  of  exhaustion  ;  and  then  mixing  the  expressed 
liquids.  The  due  proportion  between  the  weight  of  the  medicine  and  the  bulk  of 
the  ultimate  fluid  extract  is  secured  by  regulating  the  measure  of  the  last-added 
portion  of  menstruum,  which,  in  the  process  as  described  by  Mr.  Thomas,  is  the 
third.  Whatever  may  be  the  advantages  of  this  method,  and  it  is  not  without  its 
recommendations,  it  is  liable  to  the  objections  of  loss  of  alcohol  through  exposure 
during  expression,  and  of  being  patented.  {^A.  J.  P.,  1866,  p.  219.) 

Another  method  of  limiting  the  quantity  of  alcohol  used,  has  been  proposed  by 
Mr.  S.  P.  Duffield,  of  Detroit.  It  consists  in  macerating,  for  from  six  to  ten  days, 
the  medicine  to  be  acted  on,  previously  deprived,  by  means  of  a  vacuum  apparatus, 
of  all  the  air,  and  of  all  readily  volatilizable  matter  contained  in  its  pores,  with  a 
certain  volume  of  the  menstruum,  which  is  forced  through  a  tube  into  the  vacuum 
pan  by  atmospheric  pressure,  and  thus  brought  into  the  most  intimate  contact  with 
all  parts  of  the  powder.  The  process  is  completed  by  submitting  the  mass  thus 
impregnated  to  hydraulic  pressure,  and.  after  allowing  the  liquid  to  settle  in  glass 
carboys,  drawing  off  the  clear  liquid  into  bottles.  It  is  only  by  experience  that 
the  value  of  this  process  can  be  determined.  (^Ihid.,  Jan.  1869,  p.  2.)  It  is  obvi- 
ously inapplicable  to  substances  whose  virtues  depend  in  any  considerable  degree 
upon  readily  volatilizable  constituents.  Mr.  Campbell  (^1.  J.  P.,  xlii.  17)  has  pro- 
posed a  method  for  doing  away  with  the  use  of  heat,  which,  however,  although  in  some 
cases  it  may  do  well,  cannot  be  relied  upon  for  the  complete  exhaustion  of  all  drugs. 
In  carrying  it  out,  mix  with  sixteen  troyounces  of  the  powder  four  to  six  fluid- 
ounces  of  the  menstruum  (usually  alcohol),  and  pack  it  in  a  glass  funnel  mod- 
erately but  uniformly  tight,  a  piece  of  sponge  having  previously  been  put  in  the 
beak  of  the  funnel ;  then  cover  the  surface  of  the  powder  with  a  disk  of  paper, 
and  pour  on  twelve  fluidounces  of  menstruum.  When  the  sponge  becomes  satu- 
rated, cork  tightly  the  beak  of  the  funnel,  and  set  the  whole  aside  for  four  days,  at 
the  end  of  which  time  the  percolation  may  be  allowed  to  proceed.  Mr.  James 
W.  Mill  has  called  attention  to  the  advantage  of  separating  the  powder  into  fine 
and  coarse  parts  by  means  of  sieves  and  packing  the  finer  powder  at  the  bottom. 

H.  Biroth  (^Pharmacist,  April,  1877)  proposes  the  method  which  he  terms  "insuc- 
cation,"  for  making  non-alcoholic  fluid  extracts  ;  the  advantages  claimed  for  it  are 
simplicity  and  economy.  Sixteen  troyounces  of  the  drug,  cut,  crushed,  or  whole,  are 
placed  in  a  stone  jar  or  tin  percolator.  Eight  fluidounces  of  glycerin  mixed  with 
four  pints  of  boiling  water  are  poured  upon  the  drug  and  allowed  to  "  insuccate," 
or  macerate,  for  twenty-four  hours,  the  liquid  poured  off,  and  the  residue  treated 
with  four  pints  more  of  boiling  water  as  before.  The  decanted  liquors  are  mixed, 
strained,  and  evaporated  by  means  of  a  water-bath  to  one  pint  and  filtered.  It  is 
obvious  that  this  process  is  adapted  to  a  very  limited  number  of  drugs,  and  it  is 

exhaustion  progresses  and  the  liquid  in  this  column  becomes  less  dense,  its  counterbalancing  height 
becomes  greater,  until  finally,  when  the  powder  is  exhausted  and  the  liquid  within  and  without 
is  of  the  same  density,  the  column  rises  to  the  level  of  the  liquid  within  the  jiercolator,  minus 
the  friction  and  capillarity.  When  the  percolation  is  to  be  started,  the  siphon  is  simply  pushed 
down  through  the  rubber  until  the  liquid  flows  over,  and  then  the  rate  is  established  by  carefully 
raising  or  lowering  the  siphon.  This  sliding  joint  for  varying  the  length  of  this  column  of  liquid 
at  will  being  understood,  the  other  details  are  plain  enough,  whilst  the  charging  and  the  general 
management  are  the  same  as  in  the  smaller  .and  larger  percolators. 

The  powder,  moistened  with  great  care  and  uniformity,  is  packed  loosely,  firmly,  or  very  firmly, 
according  to  its  nature  or  condition,  with  the  square  end  of  a  stick,  say  '8  inch  =  2  mm.  diameter. 
As  a  rule,  the  largest  practicable  proportion  of  liquid  should  be  used  in  moistening  the  powder, 
because  then  the  powder  occupies  the  smallest  space  in  the  percolator,  requires  the  loosest  packing, 
and  is  saturated  lor  the  maceration  by  the  smallest  additional  quantity  of  liquid,  and  therefore 
gives  the  most  concentrated  first  percolate  for  the  reserve,  and  secures  the  most  rapid  exhaustion 
by  the  smallest  quantity  of  liquid.  A  disk  of  filtering  paper  is  placed  on  the  surface  of  the 
powder,  of  such  size  that  the  edge  is  reflected  up  against  the  glass.  A  disk  of  board,  card-hoard, 
or  better  of  thick  sheet  rubber,  with  a  central  hole  I'o  inches^  37  mm.  in  diameter,  is  used  for  a 
cover.  A  stratum  of  liquid,  maintained  at  a  uniform  thickness  of  -25  inch  =6  mm.,  should  cover 
the  powder  from  first  to  last,  so  that  it  may  not  drain  and  contract,  or  admit  air;  and  this  is  best 
maintained  by  an  inverted  bottle  of  the  supply  liquid,  as  shown  in  the  cut.  The  length  of  the 
neck  and  mouth  of  such  bottle  may  be  conveniently  elongated  when  needed,  so  as  to  regulate  the 
depth  of  the  stratum  of  liquid  above  the  powder,  by  stretching  over  it  a  short  section  of  rubber 
tubing  in  the  manner  shown  in  the  cut. 
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equally  certain  that  the  resulting  preparation  is  not  entitled  to  the  name  of  fluid 
extract,  as  it  is  understood  in  this  country ;  boiling  water  and  glycerin  are  not 
effective  as  general  solvents  for  thoroughly  exhausting  many  drugs ;  a  better  name 
would  be  "  concentrated  infusions." 

Prof.  J.  U.  Lloyd  proposes  to  recover  the  alcohol  which  remains  absorbed  by  the 
residue  after  percolation  by  mixing  the  wet  residues  with  an  equal  bulk  oV  less  of 
dry  sawdust,  and  then  percolating  this  with  water.  (^4.  J.  P.,  June,  1877.) 

VVm.  M.  Thomson,  of  Philadelphia,  has  lately  devised  a  very  complete  method 
of  preparing  fluid  extracts  on  a  large  scale  ;  tlie  principles  of  his  process  are  macer- 
ation and  percolation  in  vacuo,  and  although  the  principles  which  have  been  ap- 
plied have  been  long  known,  and  similar  apparatus  used  by  Dufficld  and  others, 
there  are  many  useful  practical  points  which  merit  a  notice  in  detail.  The  perco- 
lators are  egg-shaped,  and  made  of  tinned  copper;  they  are  capable  of  being  tightly 
covered,  and  communicate  by  means  of  stopcocks  above  and  below,  and  iron  and 
stout  rubber  tubing,  with  a  very  efiicient  double-acting  air-pump.  The  moistened 
powder  is  packed  tightly  in  the  percolator,  and  the  cover  securely  bolted  on.  The 
stopcock  in  the  cover  is  now  opened,  which  comuiunicates  with  the  air  pump  and 
a  partial  vacuum  created  in  the  .space  above  the  moistened  drug ;  the  stopcock  is 
now  closed  and  another  stopcock  in  the  cover  opened,  which  communicates  by  a 
tube  with  the  reservoir  containing  the  menstruum.  Tiie  menstruum,  of  course, 
quickly  penetrates  the  powder,  taking  the  place  of  the  interstitial  air,  and  when  the 
powder  is  saturated,  it  is  permitted  to  macerate  ^u  vacuo  a  suificient  length  of  time. 
To  start  percolation,  a  receiver  is  connected  with  the  beak  of  the  percolator,  and, 
the  air  being  exhausted  from  it,  the  percolate  at  once  makes  its  appearance.  When 
the  flow  slackens,  if  desired,  air  may  be  forced  by  the  pump  in  the  space  above  the 
powder,  and  the  receiver  again  exhausted  below.  In  this  way  it  can  be  seen  that 
entire  control  of  these  powerful  physical  forces  may  be  secured.  The  advantages 
are  very  apparent  in  preventing  the  loss  of  volatile  principles  and  alcohol,  whilst 
protecting  from  chemical  change  caused  by  exposure  to  the  air.  It  is  quite  possible 
to  make  many  officinal  fluid  extracts  without  recourse  to  subsequent  evaporation  of 
weak  percolate.  For  a  cut  of  this  apparatus,  see  A.  J.  P.,  1882,  p.  237  ;  or  Amei'. 
Pharmacist,  1882,  p.  11. 

In  order  to  carry  out  the  strictly  alphabetical  arrangement  now  adopted  in  tlie 
U.  S.  Pharmacopoeia,  it  will  be  necessary  in  this  commentary  to  deviate  from  the 
plan  heretofore  used  of  treating  of  the  Extracts  and  Fluid  Extracts  in  separate  classes. 
Whilst  the  wisdom  of  adopting  this  course  on  the  part  of  the  Committee  of  Revision 
of  the  Pharmacopceia  may  be  open  to  question,  it  is  obviously  the  duty  of  the  com- 
mentator to  follow  the  authority. 

8&"  Important.  As  before  noted,  the  quantity  of  drug  selected  for  the  practical 
alternative  formula  is  in  the  case  of  fluid  extracts  Ji/tt/  avoirdupois  ounces,  the  end 
product  being  three  pints  ;  the  relative  proportions  of  the  various  menstrua,  ingre- 
dients, etc.,  are  of  course  retained,  and  in  each  case  are  preceded  by  the  word  "or," 
and  the  alternative  quantities  always  enclosed  in  brackets. 

EXTRACTUM  ACONITI.  U.  8.,  Br.     Extrad  of  Aemite. 

(EX-TRAC'TUM  AC-O-Nl'Ti.) 

Extract  of  Aconite  Root;  Extrait  de  Racine  d'Aconit,  Fr.;  Eisenbutknollen-Extrakt,  G. 

"  Aconite,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Tar- 
taric Acid,  one  part  [or  seventy  grains]  ;  Glycerin,  Alcohol,  each,  a  sufficient  quantity. 
Moisten  the  powder  vi'ith  forty  parts  [or  seven  and  a  half  fluidounces]  of  Alcohol  in 
which  the  Tartaric  Acid  has  previously  been  dissolved,  and  pack  it  firmly  in  a 
cylindrical  glass  percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until 
three  hundred  parts  [or  three  and  a  half  pints]  of  tincture  are  obtained,  or  the  Aco- 
nite is  exhausted,  lieserve  the  first  ninety  parts  [or  fifteen  and  a  half  fluidounces] 
of  the  percolate,  evaporate  the  remainder  in  a  porcelain  capsule,  at  a  temperature 
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not  exceeding  50"  C.  (122°  F.),  to  ten  parts  [or  one  and  a  half  fluidoances],  add  the 
reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature,  until 
an  extract  of  a  pilular  consistence  remains.  Lastly,  weigh  the  Extract  and  thoroughly 
incorporate  with  it,  while  still  warm,  Jive  per  cent,  of  Glycerin."    U.  S. 

"  Take  of  the  fresh  Loaves  and  Flowering  Tops  of  Aconite  one  hundred  and  twelve 
pounds  [avoirdupois].  Bruise  in  a  stone  mortar,  and  press  out  the  juice  ;  heat  it 
gradually  to  130°,  and  separate  the  green  coloring  matter  by  a  calico  filter.  Heat 
the  strained  liquor  to  200^  to  coagulate  the  albumen,  and  again  filter.  Evaporate 
the  filtrate  by  a  water-bath  to  the  consistence  of  a  thin  syrup ;  then  add  to  it  the 
green  coloring  matter  previously  separated,  and,  stirring  the  whole  together  assidu- 
ously, continue  the  evaporation  at  a  temperature  not  exceeding  140^,  until  the  extract 
is  of  a  suitable  consistence  for  forming  pills."  £r. 

The  extract  from  the  fresh  leaves  of  aconite  was  abandoned  in  the  U.  S.  Phar- 
macopoeia in  1870  in  favor  of  one  made  by  means  of  alcohol  from  the  dried  plant, 
probably  because  the  plant  was  not  generally  cultivated  in  this  country.  But  the 
present  preparation  is  very  much  stronger  than  either;  aconite  root  having  been  sub- 
stituted tor  the  leaves,  which  are  no  longer  officinal,  and  alcohol  for  diluted  alcohol  as  a 
menstruum.  It  is  greatly  to  be  regretted  that  the  title  of  this  Extract  is  not  Extractum 
Aeoniti  Radicis:  there  will  be  likely  to  be  three  extracts  of  Aconite  in  "use,  of  vary- 
ing strengths, — i.e.,  the  present  officinal  alcoholic  extract  made  from  the  root,  the 
former  hydro-alcoholic  extract  made  from  the  leaves,  and  the  English  extract  made 
from  the  fresh  leaves.  When  serious  changes  are  made  in  powerful  preparations, 
great  care  should  be  taken  to  draw  as  much  attention  to  the  alteration  as  possible. 
The  use  of  tartaric  acid  is  in  accordance  with  the  views  of  Duquesnel  and  C.  R. 
Alder  Wright.  (See  Abstract um  Aeoniti.)  The  exhaustion  of  the  aconite  in  the 
U.  S.  process  is  indicated  by  the  absence  of  its  peculiar  taste  in  the  liquid  which 
passes.  To  save  the  alcohol  at  the  low  temperature  at  which  the  evaporation  b 
directed,  would  require  the  aid  of  a  vacuum  apparatus.  The  attempt  to  save  the 
alcohol  by  ordinary  distillation  would  imply  an  elevation  of  the  heat  above  that  offici- 
nally  ordered,  and  thus  endanger  the  decomposition  of  the  active  principle  of  the 
aconite  ;  and  views  of  econom}'  should  never  be  allowed  to  interfere  with  the  efficiency 
of  medicines.  It  will  be  perceived  that,  in  the  British  process,  not  the  leaves  only 
but  the  flowering  tops  also  are  used,  :is  experience  has  shown  that  these  are  at  least 
equally  efficient.  The  process  consists  essentially  in  the  evaporation  of  the  expressed 
juice;  and  the  product,  therefore,  ranks  with  inspissated  juices. 

In  relation  to  the  preparation  of  this  extract,  as  well  as  of  all  others  derived  from 
the  expressed  juices  of  narcotic  plants,  the  following  summary  of  the  plan  pursued  by 
Mr.  Battley,  an  experienced  apothecary  of  London,  may  be  of  service.  Having  passed 
the  expressed  juice  through  a  fine  hair  sieve,  heplac-es  it  immediately  upon  the  fire. 
Before  it  boils,  a  quantity  of  green  matter  rises  to  the  surface,  which  in  some  plants 
is  very  abundant.  This  is  removed  by  a  perforated  tin  dish,  and  preserved.  It  ceases 
to  appear  soon  after  the  liquid  begins  to  boil.  The  boiling  is  continued  till  rather 
more  than  half  the  fluid  has  been  evaporated,  when  the  decoction  is  poured  into  a 
conical  pan  and  allowed  to  cool.  An  abundant  dark  green  precipitate  forms,  from 
which  the  supernatant  liquid  is  poured  off;  and  this,  having  been  reduced  one-half 
by  a  second  boiling,  is  again  allowed  to  stand.  The  precipitate  which  now  falls  is  less 
green  than  the  first.  The  remaining  fluid  is  once  more  placed  over  the  fire,  and 
allowed  to  boil  till  it  assumes  the  consistence  of  syrup,  when  it  is  removed.  The 
matter  at  first  collected  by  skimming,  together  with  that  precipitated,  is  now  incorpo- 
rated with  it,  and  the  whole  placed  in  a  metallic  pan,  and  by  means  of  a  water-bath 
evaporated  to  the  consistence  of  an  extract.  In  the  latter  part  of  the  process,  care  is 
necessary  to  prevent  the  extract  from  hardening  on  the  sides  of  the  vessel,  as  it  thus 
loses  its  fine  green  color,  and  becomes  proportionately  feeble. 

The  superiority  of  this  plan  over  a  continuous  boiling  is,  that  the  portions  of  active 
matter  which  are  deposited  at  different  stages  of  the  process  are  subjected  for  a  shorter 
time  to  heat  than  if  allowed  to  remain  in  the  liquor,  and  are  consequently  less  de- 
teriorated. The  matter  which  coagulates  before  the  fluid  boils  is  chiefly  albumen, 
embracing  portions  of  chlorophyll  and  of  the  undissolved  vegetable  fibre.     It  might 
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probably  be*  thrown  away  without  diminishing  the  virtues  of  the  extract ;  but  as 
chlorophyll,  though  itself  inactive,  has  often  associated  with  it  a  portion  of  the  active 
principle,  it  is  the  most  economical  plan  to  incorporate  it  with  the  other  matters,  and, 
besides,  its  presence  in  the  mass  is  said  to  render  it  easier  to  be  worked  into  pills. 
Mr.  Brande  states  that  one  cwt.  of  fresh  aconite  yields  about  five  pounds  of  extract. 
According  to  Geiger,  one  pound  yields  an  ounce  and  a  half. 

In  the  process  of  the  British  Pharmacopoeia,  it  will  be  perceived  that  a  discrim- 
ination is  made  between  the  chlorophyll  and  albumen  ;  the  former,  which  coagu- 
lates at  54-4°  C  (130°  F.),  beiag  at  first  separated  in  order  to  prevent  the  continuous 
action  of  heat  upon  it,  and  afterwards  added  to  the  extract ;  the  latter,  coagulating 
at  93-3°  C.  (200°  F.),  is  separated  and  rejected.  The  rejection  of  the  albumen  is 
altogether  advisable,  as  it  is  not  only  inert,  but  renders  the  extract  morp  liable  to  » 
decomposition.  The  chlorophyll  is  retained  for  the  reasons  stated  in  the  preceding 
paragraph,  and  also  to  give  a  greenish  color  to  the  extract,  which  has  come  to  be 
associated  in  general  opinion  with  its  goodness  of  quality. 

If  made  from  recently  dried  leaves,  which  have  not  yet  been  impaired  by  time, 
the  extract  officinal  in  1870  was  a  good  preparation  of  aconite  ;  and  it  was  believed 
to  be  more  powerful,  and  to  keep  better,  than  the  inspissated  juice.  According  to 
Prof.  Schrolf,  of  Vienna,  it  had  four  times  the  strength  of  that  preparation.  The 
dose  is  half  a  grain  or  a  grain  (0"03  to  0-065  Gm.),  to  be  gradually  increased  if 
necessary.  The  alcoholic  extract  of  U.  S.  P.  1880  is  stronger,  and  may  be  given 
in  the  dose  of  one-sixth  or  one-quarter  of  a  grain  (001  to  0  016  Gm. ),  to  be  gradu- 
ally increased  until  its  effects  are  experienced ;  and  it  would  be  well  to  specify  on 
prescription  (V.  S.  P.,  1880)  when  that  preparation  is  desired. 

When  properly  prepared,  the  British  extract  has  a  greenish  brown  color,  with  a 
disagreeable  narcotic  odor,  and  the  acrid  taste  of  the  plant.  It  may  be  given  in  the 
dose  of  one  or  two  grains  (0'065  to  0*13  Gra.),  night  and  morning,  to  be  gradually 
increased  till  the  system  is  aff'ected.  Twenty  grains  (1-3  Gm.)  or  more  have  been 
given  in  the  course  of  a  day. 

EXTR  ACTUM  ACONITI  FLUIDUM.  U.S.  Fluid  Extract  of  Aconite. 

(EX-TEAC'TUM  AC-0-Ni'Ti  FLU'I-DUM.) 

Fluid  Extract  of  Aconite  Root;  Extrait  liquide  de  Racine  d'Aconit,  F>:;  FlUssiges  Eisenhut- 
knollen-Extrakt,  G. 

"Aconite,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Tartaric 
Acid,  one  gramme  [or  half  an  ounce  av.]  ;  Alcohol,  a  snjficient  quantify,  To  make 
one  hundred  cubic  centimeters  [or  three  pints].  Moisten  the  powder  with  forty 
grammes  [or  twenty-three  fluidounces]  of  Alcohol  in  which  the  Tartaric  Acid  has 
previously  been  dissolved,  and  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then 
add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  the  Aconite  is  exhausted. 
Reserve  the  first  ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate, 
and  evaporate  the  remainder  in  a  porcelain  capsule,  at  a  temperature  not  exceeding 
50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."  U.  S. 

This  is  a  new  officinal  preparation  of  Aconite-root;  it  will  be  found  useful  as  a 
basis  for  making  the  other  preparations  of  Aconite — the  abstract,  plaster,  extract, 
tincture,  or  liniment.  This  fluid  extract  is  of  a  bright  deep  reddish  brown  color; 
it  maybe  given  internally  in  doses  of  one-half  to  one  minim  (0-03  to  O'OB  Cc),  but 
on  account  of  its  very  powerful  character  should  always  be  used  with  caution, 
beginning  with  the  smallest  dose.  It  will  doubtless  be  frequently  employed  as  aa 
addition  to  liniments  for  obtaining  the  peculiar  effects  of  aconite. 
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EXTRACTUM  ALOES  AQUOSUM.  U.  S.   Aqueous  Extract  of  Aloes. 

(EX-TRAC'TUM  XL'0-E§  A-QUO'SUM— a-kwO'sum.) 
Extrait  d'Aloe?,  Fr.;  Aloe-Extrakt,  G. 

"Aloes,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Boiling  Distilled  Water,  one 
thousand  jiarts  [or  ten  pints].  Mix  the  Aloes  with  the  Water  in  a  suitable  vessel, 
stirring  constantly,  until  the  particles  of  Aloes  are  thoroughly  disintegrated,  and  let 
the  mixture  stand  for  twelve  hours ;  then  pour  off  the  clear  liquor,  strain  the 
residue,  mix  the  liquids,  and  evaporate  to  dryness  by  means  of  a  water  or  steam 
bath."  U.S. 

This  is  a  new  oflBcinal,  and  the  process  is  based  upon  the  British  formulas  for 
extract  of  Barbadoes  aloes  and  Socotrine  aloes,  which  are  treated  of  in  the  two  arti- 
cles following  this.  With  a  purified  aloes  oflScinal,  the  necessity  for  this  prepara- 
tion is  not  obvious.  Aq  extract  made  with  cold  distilled  water  is  officinal  in  the 
German  Pharmacopoeia,  as  is  also  the  vitriolated  extract,  '■'Extractum  Aloes  Acido 
Sul/urico  Correctum"  made  by  suspending  eight  parts  of  extract  of  aloes  in  thirty- 
two  parts  of  distilled  water,  adding  drop  by  drop  one  part  of  pure  sulphuric  acid, 
and  evaporating  in  a  porcelain  vessel  to  dryness;  the  dose  is  from  two  to  ten  grains 
(0-13-0-65  Gm.). 

EXTRACTUM  ALOES  BARBADEXSIS.  Br.    Extract  of  Barbadoes 

Aloes. 

(EX-TKAC'TCM  AL'0-E§  BAR-BA-DEX'SIS.) 

Extrait  d'AloSs  de  Barbades,  Fr.;  Barbadoes  Aloe-Estrakt,  G. 

"  Take  of  Barbadoes  Aloes,  in  small  fragments,  one  pound  [avoirdupois]  ;  Boiling 
Distilled  Water  one  gallon  [Imperial  measure.]  Add  the  Aloes  to  the  Water,  and 
stir  well  until  they  are  thoroughly  mixed.  Set  aside  for  twelve  hours  ;  then  pour 
off  the  clear  liquor,  strain  the  remainder,  and  evaporate  the  mixed  liquors  by  a  water- 
bath  or  a  current  of  warm  air  to  dryness."  Br. 

EXTRACTUM    ALOES   SOCOTRIX.E.  Br.      Extract  of  Socotrine 

Aloes. 

(EX-TRAC'Tl'M  iL'O-E-J  SuC-O-TRl'X^,) 

Extrait  d'Aloes  sucotrin,  Fr.;  Socotora  AIoe-Extrakt,  G. 

This  is  prepared  precisely  as  the  Extract  of  Barbadoes  Aloes. 

The  object  of  these  processes  is  to  separate  from  Aloes  the  resinoid  matter,  the 
apotheme  of  Berzelius,  which  is  supposed  to  irritate  the  bowels,  without  possessing 
purgative  properties,  but  the  truth  appears  to  be  that,  when  deprived  of  a  small  por- 
tion of  adhering  extractive,  this  matter  is  quite  inert.  It  cannot,  therefore,  injuriously 
affect  the  virtues  of  the  medicine  •,  and,  as  it  exists  in  comparatively  small  propor- 
tion, and  during  the  process  a  part  of  the  extractive  becomes  insoluble,  the  prepara- 
tion may  be  considered  as  at  best  unnecessary.  The  dose  of  the  purified  aloes  is 
from  two  to  ten  grains  (013  to  065  Gm.).* 

Off.  Prep.  Decoctum  Aloes  Compositum,  Br.;  Extractum  Colocynthidis  Composi- 
tum,  Br. 

*  Gli/cernte  of  Aloes.  Glycerole  of  Aloes.  Under  the  latter  name,  M.  Cbausit  brought  to  the 
notice  of  the  profession  a  preparation  consisting  of  an  alcoholic  extract  of  aloes  dissolved  in  gly- 
cerin. Mr.  Haselden  prepared  this  in  the  following  method.  Macerating  half  an  ounce  of  aloes 
in  four  fluidounces  of  alcohol  until  dissolved,  he  filtered  the  tincture  through  bibulous  paper,  evap- 
orated it  to  the  consistence  of  molasses,  and,  while  it  was  still  warm,  added  enough  glycerin  to 
make  four  fluidounces.  Finding  that  the  aloe?  was  wholly  dissolved,  with  the  excej>tion  of  a  little 
impurity,  he  concluded  that  the  spirit  might  very  well  be  dispensed  with,  and  the  aloes  used 
directly  in  the  process.  Accordingly  he  proposes  to  substitute  the  following  method.  Mix  well 
in  a  mortar  half  an  ounce  of  Socotrine  aloes,  in  fine  powder,  and  four  fluidounces  of  glycerin; 
transfer  the  mixture  to  a  bottle,  and  agitate  occasionally  for  several  days;  if  the  aloes  be  not  now 
dissolved,  heat  for  fifteen  minutes  by  a  water-bath,  and  strain  through  linen  to  separate  impurities. 
The  resulting  liquid  is  of  a  bright  mahogany  color,  and  of  the  consistence  of  glycerin.  The 
preparation  has  been  recommended  as  an  external  remedy  in  lichen  agrius  and  the  excoriations 
of  eczema,  applied  by  means  of  a  camel's-hair  brush.  [P.  J.  Jr.,  1859,  p.  .322.)  For  the  mode  of 
preparing  a  Jiuid  extract  of  aloes  with  the  aid  of  glycerin,  by  Prof.  Procter,  see  Proc.  A.  P.  A., 
1863,  p.  240. 
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EXTRACTUM  ANTHEMIDIS.  Br.     Extract  of  Chamomile. 

(EX-TRAC'TUM  AN-THEM'I-DIS.) 

Extrait  de  Camomille  romaine,  Fr.;  Extractum  Chainomillas  Romanae;  Romisch-Kamillen-Ex- 
trakt,  G. 

"  Take  of  Chamomile  Flowers  one  pound  [avoirdupois]  ;  Oil  of  Chamomile  ^/eew 
mtinms;  Distilled  Water  one  gallon  [Imperial  measure].  Boil  the  Chamomile  with 
the  Water  until  the  volume  is  reduced  to  one-half,  then  strain,  press,  and  filter. 
Evaporate  the  liquor  by  a  water-bath  until  the  extract  is  of  a  suitable  consistence 
for  forming  pills,  adding  the  Oil  of  Chamomile  at  the  end  of  the  process."  Br. 

According  to  Mr.  Brande,  one  cwt.  of  dried  chamomile  flowers  affords  upon  an 
average  48  pounds  of  extract. 

This  extract  has  a  deep  brown  color,  with  the  bitter  taste  and  aroma  of  chamo- 
mile. It  much  better  represents  the  chamomile  than  did  the  old  Edinburgh  extract, 
which,  being  obtained  by  decoction  and  inspissation,  contained  none  of  the  volatile 
oil  of  the  plant.  In  the  present  British  process,  care  is  taken  not  only  to  avoid  boil- 
ing, but  also  to  supply  any  possible  loss  of  oil  during  the  cautious  evaporation,  by 
the  addition  of  a  small  portion  near  the  close  of  the  process.  The  extract  may  be 
given  for  the  same  purpose  as  the  flowers,  but  is  most  used  as  a  vehicle  for  other 
tonics  in  the  pilular  form.  The  dose  is  from  two  to  ten  grains  (0-13  to  065  Gm.). 
An  extract  may  be  prepared  having  the  peculiar  flavor  as  well  as  bitterness  of 
chamomile,  by  macerating  the  flowers  in  water,  and  evaporating  the  infusion  in  vacuo. 

EXTRACTUM  ARNIC.E  RADICIS.  U.8.     Extrad  of  Arnica  Root 

(EX-TRAC'TUM  AR'NI-Q^  RA-DI'CIS.) 

Extrait  de  Racine  d'Arnique,  Fr.;  Arnika-Extiakt,  G. 

"  Arnica  Root,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity.  Moisten  the  powder  with 
forty  parts  [or  six  and  a  half  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  Diluted  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  perco- 
lator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  twenty-four  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are  obtained, 
or  the  Arnica  Root  is  exhausted.  Reserve  the  first  ninety  parts  [or  fourteen  fluid- 
ounces]  of  the  percolate;  evaporate  the  remainder  to  ten  parts  [or  two  fluidounces] 
at  a  temperature  not  exceeding  50°  C.  (122°  F.),  mix  the  residue  with  the  re- 
served portion,  and  evaporate  at  or  below  the  above-mentioned  temperature  to  a 
pilular  consistence.  Lastly,  weigh  the  Extract  and  thoroughly  incorporate  with  it, 
while  still  warm,  ^ve  per  cent,  of  Glycerin."  U.  S. 

This  extract  differs  from  the  extract  formerly  officinal,  in  being  made  from  the 
root  in  place  of  the  flowers ;  it  very  well  represents  the  virtues  of  arnica,  and  is  a 
convenient  form  for  its  administration.  The  dose  is  from  three  to  five  grains  (0*20 
to  0-33  Gm.).  But  the  chief  employment  of  the  extract  is  in  the  preparation  of 
the  plaster.     (See  Emplastrum  Arnicse.) 

EXTRACTUM  ARXICiE  RADICIS  FLUIDUM.  U.  S.     Fluid  Ex- 
tract of  Arnica  Root. 

(EX-TRAC'TUM  AR'NJ-gjE  RA-DI'ClS  FLU'I-DUM.) 

Extrait  liquide  de  Racine  d'Ai'nique,  Fr.;  Fliissiges  Arnioawurzel-Extrakt,  G. 

"  Arnica  Root,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.} ; 
Diluted  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  Di- 
luted Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Di- 
luted Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Arnica  Root  is  exhausted. 
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Reserve  the  first  ninety  cubic  centimeters  [or  forty-three  fluidoances]  of  the  perco- 
late, and  evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C  (122°  F.), 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Al- 
cohol to  make  the  Fluid  Extract  measure  one  hundred  cubic  ce}itimeters  [or  three 

pints]."  r.s. 

This  is  one  of  the  new  officinal  fluid  extracts ;  it  is  of  a  clear,  reddish  brown  color, 
possessing  little  odor,  and  having  an  acrid  taste.  It  well  represents  the  virtues  of 
the  root,  and  will  probably  be  used  as  a  ba.«is  for  preparing  the  extract  when  wanted 
for  the  plaster.  The  dose,  if  desired  for  internal  administration,  would  be  from  five 
to  ten  minims  (0-3-0-6  C.c). 

EXTRACTUM  AROMATICTJM  FLUIDUM.  U.  S.     Ar&maiic  Fluid 

Extract. 
(ex-traCtum  Xr-o-mat'i-cum  flC'i-dum.) 

Estrait  liquidc  aromatique,  Fr.;  Flussiges  Aromatisches  Extrakt,  G. 

"  Aromatic  Powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Alcohol,  a  suffi- 
cient quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Moisten 
the  powder  with  thirty-Jive  grammes  [or  twenty  fluidounces]  of  Alcohol,  and  pack 
it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the  pow- 
der and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Al- 
cohol, until  the  Aromatic  Powder  is  exhausted.  Reserve  the  first  eighty-Jive  cubic 
centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  L'.S. 

This  is  another  new  officinal  fluid  extract ;  it  is  an  excellent  aromatic  in  concen- 
trated form,  and  will  be  found  very  useful  not  only  as  an  addition  to  liquids  when 
an  aromatic  is  desired,  but  its  concentrated  form  will  permit  its  use  in  small  quan- 
tities with  dry  powders  like  pepsin,  subnitrate  of  bismuth,  etc.,  when  desired  for  ad- 
ministration. It  will  probably  be  rarely  used  alone,  but  may  be  given  in  the  dose 
of  ten  to  twenty  minims  (0"tJ— 1-25  C.c),  diluted  with  water,  or  dropped  on  sugar. 

EXTRACTUM   AURAXTII  AMARI    FLUIDUM.    U.S.     Fluid 
Extract  of  Bitter  Orange  Peel. 

(KX-TRAC'TUM  AU-R.\X'TI-i  .\-M.\'Ri  FLC'I-DCM— aw-rSn'she-i) 
Extrait  liquide  d'Ecorce  d'Oranges  amere?,  Fr.:  Flussiges  Pomeranzcnschale-Extrakt,  G. 
"  Bitter  Orange  Peel,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces 
av.] ;  Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  cen- 
timeters [or  three  pints].  Mix  tuo  parts  of  Alcohol  with  one  part  of  Water  [or 
four  and  a  half  pints  of  alcohol  and  two  pints  of  water],  and,  having  moistened  the 
powder  with  thirty-Jive  grammes  [or  nineteen  fluidounces]  of  the  mixture,  pack  it 
moderately  in  a  conical  percolator ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
menstruum,  until  the  Orange  Peel  is  exhausted.  Reserve  the  first  eighty  cubic  cen- 
timeters [or  thirty-eight  fluidounces]  of  the  percolate,  and  evaporate  the  remainder, 
at  a  temperature  not  exceeding  50°  C  (122°  F.),  to  a  soft  extract;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  another  new  officinal  fluid  extract;  it  will  be  found  useful  as  a  tonic;  the 
bitter  orange  peel  having  very  little  oil  present  in  its  dry  condition,  there  is  neces- 
sarily very  little  agreeable  orange  flavor  to  the  fluid  extract.  Monroe  Bond  recom- 
mends a  Fluid  Extract  of  Sweet  Orange  Peel,  made  with  a  menstruum  of  seven  parts 
of  alcohol  and  one  of  glycerin.  {A.  J.  P.,  1873,  p.  482.)  It  is  simply  a  concentrated 
pure  bitter  tonic,  and  may  be  given  in  doses  of  fifteen  to  thirty  minims  (0-9-1-9  C.c). 
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EXTR ACTUM  BEL^  LIQUIDUM.  Br.    Liquid  Extract  of  Bael. 

(EX-TRAC'TUM  BE'L^  LIQ'UI-DUM— lik'we-dum.) 
Extrait  liquids  de  Bael,  Fr./  Fliissiges  Bael-Extrakt,  G. 

"  Take  of  Bael  Fruit  one  pound  [avoirdupois]  ;  Distilled  Water  twelve  pints  [Im- 
perial measure]  ;  Rectified  Spirit /K;oy?«i(Zo?mces.  Macerate  the  Bael  for  twelve 
hours  in  one-third  of  the  Water ;  pour  oif  the  clear  liquor ;  repeat  the  maceration 
a  second  and  third  time  for  one  hour  in  the  remaininpj  two-thirds  of  the  Water, 
press  the  marc ;  and  filter  the  mixed  liquors  through  flannel.  Evaporate  to  four- 
teen fluidounces ;  and,  when  cold,  add  the  Rectified  Spirit."  Br. 

This  is  an  officinal  of  the  British  Pharmacopoeia,  of  which  very  little  is  known 
in  the  United  States.  It  is  one  of  the  forms  iti  which  the  India  remedy  bael  is 
employed,  and  the  reader  is  referred  to  the  article  on  that  subject.  Each  fluid- 
ounce  of  the  extract  represents  an  avoirdupois  ounce  of  the  medicine,  and  the  dose 
is  from  one  to  four  fluidrachms  (3-75-15  C.c). 

EXTRACTUM  BELLADONNA.  Br.     Extrad  of  Belladonna. 

(BX-TRAC'TUM  BEL-LA-DON'N^.) 

Extrait  de  Belladone,  Fr.;  Tollkirschen-Extrakt,  G. 

This  extract  made  from  the  fresh  leaves  was  formerly  recognized  by  the  U.  S. 
Pharmacopoeia,  but  was  very  properly  abandoned  in  the  last  revision.  It  has  been 
supplanted  of  late  years  by  the  alcoholic  extract,  which  has  been  proved  to  be  much 
more  reliable. 

The  British  Pharmacopoeia  takes  the  "  fresh  leaves  and  young  branches  of  Bella- 
donna," and  prepares  the  Extract  from  them  in  the  same  manner  precisely  as  Ex- 
tract of  Aconite.  (See  Extractum  Aconiti.) 

The  U.  S.  Pharmacopoeia  of  1870  directed  the  extract  to  be  prepared  from  the 
leaves  of  the  plant,  the  British  from  the  leaves  and  young  branches.  The  latter 
direction  was  probably  based  on  experiments  by  Mr.  Squire,  of  London,  who  found 
that  an  extract  prepared  from  the  soft  herbaceous  parts  of  the  plant  generally,  in- 
cluding leaves,  flowers,  and  young  stalks,  not  only  has  a  better  consistence,  and  is 
less  apt  to  become  mouldy  by  keeping,  than  that  made  from  the  leaves  exclusively, 
but  is  more  effectual  in  the  same  quality.  (/*.  J.  Tr.,  1861,  p.  300.)  There  is 
little  doubt  of  the  accuracy  of  these  results.  It  is  probable  that  these  remarks  are 
as  applicable  to  other  extracts  prepared  from  fresh  leaves  as  to  that  of  belladonna, 
at  least  in  relation  to  perennial  plants. 

From  the  experiments  of  MM.  Solon  and  Soubeiran,  it  appears  that,  in  relation 
to  this  extract,  the  insoluble  matter  separated  from  the  expressed  juice  by  filtering, 
and  that  coagulated  by  heat,  are  nearly  if  not  quite  inert ;  so  that  advantage  results 
from  clarifying  the  juice  by  these  means  before  evaporating  it.  So  fur  as  the  albu- 
men is  concerned,  there  can  be  no  doubt  of  the  accuracy  of  this  statement ;  but  it 
is  questionable  whether  the  same  remark  is  applicable  to  the  chlorophyll  which  first 
separates,  and  which  is  reserved  in  the  British  process,  (See  Extractum  Aconiti.') 
Mr.  Brande  states  that  one  cwt.  of  fresh  belladonna  yields  from  4  to  6  pounds  of 
extract.  According  to  M.  Recluz,  nearly  ten  parts  may  be  obtained  from  one 
^hundred.  The  best  extract  is  brought  chiefly  from  England ;  but  Mr.  Alfred 
Jones  has  found  that  it  may  be  prepared  of  equally  good  quality  from  the  plant 
grown  in  the  United  States.  {A.  J.  P.,  xxiv.  108.)  It  has  usually  a  dark  brown 
color,  a  slightly  narcotic  not  unpleasant  odor,  a  bitterish  taste,  and  a  soft  consistence 
which  it  long  retains.  Asparagin  has  been  found  in  this  extract.  {Journ.  de  Pharm., 
xxi.  178.) 

Its  medical  properties  and  uses  have  been  detailed  under  the  head  of  Belladonna. 

The  dose  of  the  extract  is  uncertain  on  account  of  its  variable  strength.  The 
best  plan  is  to  begin  with  one-quarter  or  one-half  of  a  grain  (0  016  or  0-03  Gm.), 
repeated  two  or  three  times  a  day,  and  gradually  to  increase  the  dose  till  the  efiects 
of  the  medicine  are  experienced.  To  a  child  two  years  old  not  more  than  one- 
twelfth  of  a  grain  (0005  Gm.)  should  be  administered  at  first. 

Off.  Prep.  Emplastrura  Belladonnas,  Br.;  Unguentum  Belladonnas,  Br. 
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EXTRACTUM    BELLADONNA   ALCOHOLICUM.   U.S.     Alco- 
holic Extract  of  Belladonna. 

<EX-TKAC'TIM  BEL-LA-DOX'X^  AL-C0-H6l'I-CUM.) 
Estrait  de  Belladone  alcoolique,  Fr.;  Spirituoses  Tollkirschen-Extrakt,  G. 
"  Belladonna  Leaves,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces 
av.];  Alcohol,  tico  hundred  parts  [or  two  pints  and  four  fluidounces]  ;  Water,  one 
hundred  parts  [or  one  pint]  ,  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity. 
Mix  the  Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts 
[or  seven  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Belladonna  Leaves  are  exhausted.  Reserve  the  first  ninety  parts 
[or  fourteen  fluidounces]  of  the  percolate,  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.).  to  ten  parts  [or  two  fluidounces]  ;  mix  the  residue 
with  the  reserved  portion,  and  evaporate  at  or  below  the  above-mentioned  temperature 
to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and  thoroughly  incorporate  with 
it,  while  still  warm,  five  per  cent,  of  Glycerin."    U.  S. 

The  formula  for  this  extract  does  not  differ  essentially  from  that  oflBcinal  in  the 
former  revision  ;  it  is  a  good  preparation,  and  is  officinal  in  the  French  Codex.  It 
is  much  used  externally.  Thus,  in  rigidity  of  the  os  uteri,  it  is  applied  at  inter- 
vals to  the  neck  of  the  uterus,  mixed  with  simple  ointment  in  the  proportion  of  one 
drachm  to  an  ounce  ;  but  care  must  be  taken  not  to  affect  the  system  too  powerfully  ; 
and  the  preparation,  therefore,  should  be  used  in  a  small  quantity  at  first.  In  irri- 
tability of  the  bladder,  chordee,  spasm  of  the  urethra,  and  painful  constriction  of  the 
rectum,  it  may  either  be  rubbed  in  the  form  of  ointment  upon  the  perineum,  along 
the  urethra,  etc.,  or  may  be  used  in  the  form  of  enema ;  but  care  is  requisite  not 
to  introduce  it  too  freely  into  the  bowel.  It  is  sometimes  smeared  upon  the  bougie, 
mixed  with  oil,  in  the  treatment  of  stricture  of  the  urethra.  In  the  form  of  oint- 
ment it  has  been  beneficially  employed  in  phimosis  and  paraphimosis,  and  in  that 
of  plaster  or  ointment,  in  local  neuralgic  or  rheumatic  pains.  (See  Emptlastruni 
BeUadonnse.)  For  internal  use,  the  dose  to  begin  with  is  one-fourth  of  a  grain 
(0-016  Gm.). 

Off.  Prep.  Unguentum  BeUadonnse,  U.  S. 

EXTRACTUM  BELLADONN.E  FLUIDUM.  U.S.    Fluid  Extract 

of  Belladonna. 
(ex-trXCti-m  bel-la-don'x^  flu'i-dcm.) 

Extrait  liquide  de  Racine  de  Belladone,  Fr.;  Flussiges  Tollkirschenwurzel-Estrakt,  G. 

"  Belladonna  Root,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces 
av.] ;  Alcohol,  a  svffcient  quantity,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Moisten  the  powder  with  thirty-five  grammes  [or  twenty  fluidounces] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Belladonna  Root  is  exhausted.  Reserve  the 
first  ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evap- 
orate the  remainder,  at  a  temperature  not  exceeding  50°  C  (122°  F.),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    IT.  S. 

This  fluid  extract  was  formerly  officinal  under  the  name  of  Extractum  BeUa- 
donnse Radicis  Fluidum,  and  it  is  to  be  regretted  that  this  name  was  not  contin- 
ued, as  both  the  root  and  leaves  of  the  plant  are  officinal,  and  it  had  become  an 
established  custom,  when  the  part  of  this  olant  was  not  specified,  to  understand  that 
38 
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the  leaf  was  wanted.  We  now  have  the  extract  made  from  the  leaves  and  the  fluid 
extract  made  from  the  root,  yet  called  respectively  extract  and  fluid  extract  of 
belladonna.  The  fluid  extract  of  the  root  is  a  good  preparation,  of  reddish  brown 
color,  very  difiierent  in  appearance  from  the  fluid  extract  of  the  leaves  which  is 
often  seen  in  the  market,  and  which  is  of  a  deep  green  color.  It  may  be  given  in- 
ternally in  doses  of  one  or  two  minims  (0'06-0-12  C.c). 
Off.  Prep.  Linimentum  Belladonnae,  U.  S. 

EXTRACTUM  BRAYER^  FLUIDUM.    U.S.     Fluid  Extract  of 

Brayera. 

(EX-TRAC'TUM  BRAY-E'R^  FLU'I-DUM.) 
Fluid  Extract  of  Kousso;  Extrait  liquide  de  Kouss6,  Fr.;  Flussiges  Ko?so-Extrakt,  G. 
"  Brayera,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with/or/y  grammes  [or  twenty-three  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  the  Brayera  is  exhausted.  Reserve  the  first  ninety  cubic  cen- 
timeters [or  forty-three  fluidounces]  of  the  percolate ;  by  means  of  a  water-bath, 
distil  oflF  the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  sofl  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

This  is  a  new  officinal  fluid  extract,  and,  although  possessing  a  very  disagreeable 
bitter  taste,  well  represents  the  activity  of  kousso  ;  the  bitter  resinous  principle  upon 
which  the  anthelmintic  virtues  are  now  believed  to  depend  is  readily  extracted  by 
alcohol.  This  preparation  should  be  of  a  dark  green  color;  the  objection  to  it  is 
the  large  dose  and  the  considerable  quantity  of  strong  alcohol  which  the  patient 
gets ;  as  it  is  best  to  give  the  remedy  fasting,  the  stimulating  action  of  the  alcohol 
would  be  apt  to  be  apparent.  The  dose  is  from  a  half  to  one  fluidounce  (15-30  C.c). 
An  extract  made  by  evaporating  the  fluid  extract  spontaneously  would  be  a  good 
preparation,  and  the  objection  to  the  alcohol  could  be  thus  overcome. 

EXTRACTUM  BUCHU  FLUIDUM.  U.  S.    Fluid  Extract  of  Buchu. 

(EX-TRXC'TUM  BU'CHU  FLU'I-DUM— bu'ku.) 
Extrait  liquide  de  Buceo,  Fr.;  Fliissiges  Bueco-Extrakt,  G. 

"  Buchu,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  two  parts  of  Alcohol  with  one  part  of  Water  [or  four  and  a 
half  pints  of  alcohol  and  two  pints  of  water],  and,  having  moistened  the  powder 
with  thirty  grammes  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator,  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Buchu  is  exhausted.  Reserve  the  first  eighty-five  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion, .and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

This  fluid  extract  has  been  greatly  improved  by  lessening  the  alcoholic  strength 
of  the  menstruum.  After  having  ordered  a  stronger  alcoholic  menstruum  for  twenty 
years,  the  Pharmacopoeia  now  adopts  the  menstruum  originally  suggested  by  Prof. 
I.  J.  Grahame  as  long  ago  as  1859.  (See  A.  J.  F.,  1859,  p.  349.)  It  has  been 
abundantly  proved  by  experience  that  the  weaker  menstruum  effectually  exhausts 
buchu  of  its  virtues,  whilst  there  is  no  doubt  of  its  superiority  when  the  fluid 
extract  is  an  ingredient  in  an  aqueous  mixture. 
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In  consequence  of  the  peculiar  structure  of  the  leaves,  it  is  somewhat  difficult  to 
powder  them  in  a  mortar,  and  it  will  be  convenient  to  resort  to  a  mill  for  the  pur- 
pose. As  the  most  active  ingredient  of  buchu  is  volatile,  the  direction  in  the  for- 
mula to  set  aside  the  first  portion  of  tincture  obtained,  which  is  a  highly  concen- 
trated solution,  is  peculiarly  important ;  for,  if  it  were  subjected  to  evaporation, 
much  of  the  volatile  oil  would  necessarily  escape.  The  tincture  subsequently  ob- 
tained probably  contains  a  large  proportion  of  the  fixed  ingredients  of  the  leaves, 
and  will,  therefore,  allow  of  concentration  without  material  loss. 

This  fluid  extract  is  clear,  greenish  black,  and  possessed  in  a  high  degree  of  the 
sensible  properties  of  the  leaves.  It  acquires  the  odor  of  mint  when  long  kept, 
showing  that  some  change  takes  place  in  its  volatile  oil.  This  fluid  extract  affords 
the  best  means  at  our  command  for  the  exhibition  of  buchu.  It  is  often  combined 
with  Liquor  Potassae  with  excellent  results.  The  dose  is  thirty  minims  to  a 
fluidrachm  (1-9-3-8  C.c),  to  be  given  diluted  with  water  three  to  five  times  a  day. 

EXTRACTUM  CALAMI  FLUIDUM.  U.S.     Fluid  Extrad  of 

Calamus. 
(ex-tbXc'tum  cal'a-mi  flu'i-dCm.) 

Extrait  liquide  d'Acore  vrai,  Fr.;  Fliissiges  Kalmuswurzel-Extrakt,  G. 

"  Calamus,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, rt  sufficient  quantity.  To  make  one-  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty -jive  grammes  [or  twenty  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Calamus  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  a  new  officinal  fluid  extract,  which  has  been  introduced  with  the  view  of 
bringing  into  use  an  excellent  indigenous  aromatic  stimulant.  It  will  probably  be 
most  frequently  used  in  combination  with  tonics  in  dyspepsia  and  gastric  disorders  to 
relieve  flatulence,  etc.     The  dase  is  from  five  to  fifteen  minims  (0'3-0-9  C.c). 

EXTRACTUM  CALUMB.E.  Br.     Extrad  of  Calumba. 

(EX-TBXC'TUM  CA-LUM'B.E,) 
Extractum  Colombo,  P.  G.:  Extrait  de  Colombo,  Fr.;  Kolombo  Extrakt,  G. 
"Take  of  Calumba  Root,  cut  small,  one  pound  [avoirdupois]  ;  Distilled  Water 
four  pints  [Imperial  measure].  Macerate  the  Calumba  with  two  pints  of  the  Water 
for  twelve  hours,  strain  and  press.  Macerate  again  with  the  same  quantity  of  Water, 
strain  and  press  as  before.  Mix  and  filter  the  liquors,  and  evaporate  them  by  the 
heat  of  a  water-bath  until  the  extract  is  of  a  suitable  consistence  for  forming 
pills."  Br. 

We  prefer  the  Br.  process  of  1864,  in  which  proof  spirit  was  employed  as  a  men- 
struum, or  better  yet,  a  menstruum  of  two  parts  alcohol  and  one  part  water.  As 
proof  spirit  takes  up  all  the  active  matter  of  calumba,  leaving  the  starch  and  albumen 
behind,  the  extract  prepared  according  to  that  formula  had,  in  a  comparatively  small 
bulk,  all  the  powers  of  the  root,  except  those  of  the  small  proportion  of  volatile  oil 
which  may  be  dissipated  in  the  process.  In  the  present  process,  though  the  starch 
is  left  behind,  the  albumen  is  taken  up,  and  adds  to  the  bulk  of  the  extract.  Be- 
sides, the  alcoholic  preparation  has  the  advantage  of  requiring  less  heat  in  the  evap- 
oration, and  consequently  of  retaining  more  of  the  volatile  oil  in  the  product.  Its 
only  disadvantage  is  its  greater  costliness.  The  extract  may  be  given  in  the  dose  of 
from  five  to  fifteen  grains  (0-33-1  Gm.)  three  times  a  day.  It  is  an  efficient  prep- 
aration for  tonic  pills. 
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EXTKACTUM   CALUMB^   FLUIDUM.   U.  S.     Fluid  Extract  of 

Calumba. 

(EX-TRSC'TUM  CA-LUM'B^  FLtJ'I-DUM.) 

Extrait  liquide  de  Colombo,  Fr.;  Fliissiges  Kolombo-Extrakt,  G. 

"  Calumba,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  fifteen  and  a  half  fluidounces] 
of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Calumba  is  exhausted. 
Reserve  the  first  seventy  cubic  centimeters  [or  thirty-four  fluidounces]  of  the  per- 
colate ;  by  means  of  a  water-bath,  distil  off  the  Alcohol  from  the  remainder,  and 
evaporate  the  residue  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred 
cubic  centimeters  [or  three  pints]."  W.  S. 

The  formula  for  fluid  extract  of  calumba  of  U.  S.  Pharm.  1870  was  faulty,  in 
directing  the  root  to  be  in  fine  powder :  the  large  quantity  of  mucilage  present 
swelled  under  the  influence  of  the  menstruum,  and  frequently  prevented  the  passage 
of  the  percolate ;  indeed,  the  powder  will  probably  still  be  found  to  give  trouble, 
as  there  will  be  some  difiiculty  in  thoroughly  exhausting  it;  it  should  be  slowly 
percolated.  This  extract  is  a  dark  brown  liquid,  of  an  intense  and  purely  bitter 
taste.  The  absence  of  tannin  makes  it  a  very  desirable  tonic,  in  combination  with 
chalybeates.     The  dose  is  from  fifteen  to  thirty  minims  (0-9-l'9  C.c). 

EXTRACTUM  CANNABIS  INDICT.   U.S.,  Br.     Extract  of  Indian 

Hemp.     Extract  of  Indian  Cannabis. 

(ex-tbXc'tum  cXn'na-bis  IN'DI-g^.) 

Extrait  de  Chanvre  indien,  Fr.;  Indischer  Hanf-Extrakt,  G. 

"Indian  Cannabis,  in  No.  20  powder,  one  hundred  ^arts  [or  sixteen  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity.  Moisten  the  powder  with  thirty  parts  [or  seven 
fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Alcohol  until  three  hundred  parts  [or  three  and  a  half 
pints]  of  tincture  are  obtained,  or  the  Cannabis  is  exhausted.  By  means  of  a  water- 
bath,  distil  off  the  Alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a 
porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  consistence."    IT.  S. 

"  Take  of  Indian  Hemp,  in  coarse  powder,  one  pound  [avoirdupois] ;  Rectified 
Spirit /o?frjjt/i/s  [Imperial  measure].  Macerate  the  Hemp  in  the  Spirit  for  seven 
days,  and  press  out  the  tincture.  Distil  off  the  greater  part  of  the  Spirit,  and  evap- 
orate what  remains  by  a  water-bath  to  the  consistence  of  a  soft  extract."  Br. 

It  will  be  noticed  that  the  English  name  of  the  drug  has  been  changed  in  the 
U.  S.  Pharmacopoeia  to  Indian  Cannabis  to  prevent  its  being  mistaken  for  the  root 
of  Apocynum  Cannahinum,  which  is  also  called  Indian  Hemp.  Several  mistakes 
have  occurred  through  thi^  unfortunate  confusion  of  nomenclature. 

Although  there  is  some  difference  in  the  details  of  the  two  processes,  the  prepara- 
tions of  the  U.  S.  and  Br.  Pharmacopoeias  are  practically  identical.  The  prepara- 
tion varies  exceedingly  in  strength,  so  that  it  is  wisest  to  commence  with  a  small  dose, 
one-quarter  of  a  grain  (Gm.  0-016),  and  rapidly  increase  the  amount  given  until  some 
effect  is  produced. 

Prof  Procter  investigated  the  subject  of  the  tests  for  the  purified  extract  or 
resin,  and  came  to  the  following  conclusions.  Its  peculiar  odor  when  moderately 
heated,  its  indifference  to  alkalies,  and  its  solubility  in  alcohol,  ether,  chloroform,  ben- 
zolj  and  oil  of  turpentine,  are  characteristic  though  not  entirely  distinctive  properties. 


It 
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The  best  test,  he  found,  was  nitric  acid  (sp.  gr.  1-38),  which  acts  slowly  when  cold, 
but  with  heat  rapidly,  evolving  red  fumes,  and  converting  the  resin  into  an  orange- 
red  rosinoid  substance,  which,  when  washed  and  dried,  closely  resembles  gamboge  in 
color.  (Proc.  A.  P.  A.,  1864.)  The  dose  of  an  active  preparation  is  a  quarter  of 
a  grain  (0016  Gm. )• 

Off.  Prep.  Tinctura  Cannabis  Indicae,  Br. 

EXTRACTUM  CANNABIS  IXDIC.E  FLUIDUM.   U.S.    Fluid 
Extract  of  Indian  Cannabis. 

(KX-TRiCTUM  CiBfNA-BiS  TN'DI-^^  FLU'l-DfM.) 

Extrait  liquide  de  Chanrre  indien,  Fr.;  Flussiges  Indischer  Hanf-Extrakt,  G.  ^ 

"  Indian  Cannabis,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty  grammes  [or  seventeen  fluidounces]  of  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
lor  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Indian  Cannabis  is  exhausted.  Reserve  the  first  ninety  cubic 
centimeters  [or  forty-three  fluidounces]  of  the  percolate ;  by  means  of  a  water-bath 
distil  off  the  alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    C.  S. 

This  is  another  new  officinal  fluid  extract.  It  has  come  into  use  because  of  its 
convenience,  and  probably  on  account  of  the  impression  that  heat  injures  the  activity 
of  the  drug,  and  that  the  extract  owes  its  inactivity  sometimes  to  the  influence  of 
heat.  The  fluid  extract  is  of  a  dark  green  color,  having  the  characteristic  peculiar 
odor  of  the  drug.     The  dose  is  one-half  to  one  minim  (0  03  to  006  Co.). 

EXTRACTUM  CAPSICI  FLUIDUM.  U.S.    Fluid  Extract  of 

Capsicum. 

(EX-TBXC'TCM  CAP'SI-Ci  FLU'I-DUM.) 

Extrait  liquide  de  Capsique,  Fr.;  Fliissiges  Spanischer  Pfeffer-Estrakt,  G. 

"  Capsicum,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, a  sufficient  quantify.  To  make  oiie  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  vhh  ffty  grammes  [or  twenty-nine  fluidounces]  of  Alcohol,  and 
pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Capsicum  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  sofk 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

The  necessity  for  an  officinal  fluid  extract  of  capsicum  Is  not  apparent.  The 
oleoresin  and  tincture  are  preparations  which  are  well  known  and  established,  and 
why  three  liquid  preparations  of  this  very  active  drug  are  needed  is  not  apparent. 
It  will  probably  be  rarely  necessary  to  administer  it  internally.  The  dose  is  one- 
half  to  one  minim  (003  to  006  C'c). 

EXTRACTUM  CASTAXE.E  FLUIDUM.  U.  S.     Fluid  Extract  of 

Castanea. 

(EX-TRAC'Tril  CAS-TA'XE-.S:  FLU'I-DUM.) 
Extrait  liquide  de  Feuilles  de  Chataignier,  Fr.;  Fliissiges  Kas'anienblatter-Extrakt,  G. 
"  Castanea.  in  No.  30  powder,  oyie  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or 
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three  pints].  Pour  five  hundred  cubic  centimeters  [or  fifteen  pints]  of  Boiling 
Water  upon  the  powder,  allow  it  to  macerate  for  two  hours,  then  express  the  liquid, 
transfer  the  residue  to  a  percolator,  and  pour  Water  upon  it  until  the  powder  is  ex- 
hausted. Evaporate  the  united  liquids,  on  a  water-bath,  to  two  hundred  cubic  cen- 
timeters [or  six  pints],  let  cool,  and  add  sixty  cubic  centimeters  [or  twenty-nine 
fluidouncL's]  of  Alcohol.  When  the  insoluble  matter  has  subsided,  separate  the 
clear  liquid,  filter  the  remainder,  evaporate  the  united  liquids  to  eighty  cubic  centi- 
meters [or  thirty-eight  fluidounces],  allow  to  cool,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

This  fluid  extract  has  acquired  some  reputation  in  the  treatment  of  hooping- 
cough,  and  it  has  been  shown  that  the  efiicacy  largely  depends  upon  the  mucijagi- 
nous  principle  found  in  the  leaves.  The  object  of  the  special  process  is  to  obtain  and 
retain  this  principle,  and  it  will  be  observed  that  the  preparation  is  an  aqueous  fluid 
extract  with  only  suflScient  alcohol  to  preserve  it.  It  is  a  thick  reddish  brown  liquid, 
having  an  astringent  taste.     The  dose  is  one  to  two  fluidrachms  (3-75-7'5  C.c). 

EXTRACTUM  CHIMAPHILJE  FLUIDUM.  U.S.     Fluid  Extract 

of  Chimaphila. 
(ex-teXc'tum  chi-m1ph'i-l^  flu'i-dum.) 

Extrait  liqiiide  de  Pyrole  oinbellee,  Fr.;  Fliissiges  Doldenbluthiges  Harnkraut-Extrakt,  G. 

"  Chimaphila,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  ten  grammes  [three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol,  a 
sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Griycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol.  Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  the 
mixture,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted 
Alcohol,  until  the  Chimaphila  is  exhausted.  Reserve  the  first  seventy  cubic  centi- 
meters [or  thirty-four  fluidounces]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimetei's  [or  three 
pints]."    U.S. 

The  quantity  of  glycerin  has  been  greatly  reduced  in  the  formula  for  this  fluid 
extract,  in  accordance  with  the  views  expressed  in  the  general  article  on  Fluid  Ex- 
tracts. The  advantage  of  using  a  comparatively  small  proportion  of  glycerin  in 
fluid  extracts  of  drugs  containing  tannin  is  well  established.  This  is  a  rather  thick 
dark  brownish  green  fluid  extract,  and  may  be  given  in  the  dose  of  a  fluidrachm 
(3-75  C.c). 

EXTRACTUM  CHIRATJE  FLUIDUM.  U.  S     Fluid  Extract  of 

Chirata. 

(EX-TBAC'TUM  jSHI-KA'T^  FLU'I-DUM.) 

Extrait.  liquide  de  Chirette,  Fr.;  Fliissiges  Chiretta-Extrakt,  G, 

"Chirata,  in  No,  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Gly- 
cerin, ten  grammes  [three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol,  a  suffi- 
cient quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the- 
Glycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol.  Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  fluidounces]  of 
the  mixture,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward.  Di- 
luted Alcohol,  until  the  Chirata  is  exhausted.     Reserve  the  first  eighty-five  cubic 
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centimeters  [or  forty  fluidounces]  of  the  percolate ;  by  means  of  a  water-bath,  distil 
off  the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dis- 
solve this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pint;*]."  U.  S. 

Tiiis  is  a  useful  addition  to  the  list  of  fluid  extracts.  The  necessity  for  the  use 
of  Glycerin  is,  however,  not  apparent,  although  the  amount  is  insufficient  to  be 
harniftil.  This  extract  is  a  clear,  reddish  brown  liquid,  of  an  intensely  bitter  taste. 
The  dose  is  half  a  fluidrachm  (1  9  C.c). 

EXTR ACTUM  CIMICIFUG.^  FLUIDUM.  U.  S.     Fluid  Extract  of 

Cimicifuga. 

(EX-TRXC'TUM  ClM-I-CIF'U-g^  FLU'I-DCM.) 
Estrait  liquide  d'Actee  a  Grappes,  Fr.;  Fliissiges  Cimicifuga-Extrakt,  G. 

"  Ciiuiciluga,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  ttcenty-five  grammes  [or  fourteen  and  a  half 
fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Alcohol,  until  the  Cimicifuga  is  exhausted.  Reserve 
the  first  ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centi- 
meters [or  three  pints.]"  U.  S. 

This  formula  does  not  differ  essentially  from  that  of  the  U.  S.  Pharm.  1870. 
There  probably  cannot  be  two  opinions  about  the  menstruum,  although  it  has  been 
asserted  that  a  good  fluid  extract  can  be  made  with  a  menstruum  of  three  parts 
alcohol  and  one  part  water.  The  probabilities  are,  however,  that  a  portion  of  the 
resinous  principle  would  precipitate  on  standing.  This  fluid  extract  is  of  a  deep 
reddi.sh  brown  color,  and  thoroughly  represents  the  drug.  The  dose  is  from  thirty 
minims  to  one  fluidrachm  (1-9  to  3-75  Co.). 

EXTRACTUM  CINCHONA.  U.  S.     Extract  of  Cinchona. 

(EX-TKAC'TUM  CIN-eHO'N^.) 

Extractmn  Chinse  ;  Estrait  de  Quinquina  jaune,  Fr.;  China-Extrakf,  G. 

"Yellow  Cinchona,  in  No.  6U  powder,  o/ie  hundred  parts  [or  sixteen  ounces  av.]  ; 
Alcohol,  three  hundred  parts  [or  three  and  a  half  pints]  ;  Water,  one  hundred 
parts  [or  one  pint]  ;  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity.  Mix 
the  Alcohol  and  Water,  and,  having  moistened  the  powder  with  thirty -Jive  parts  [or 
six  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
then  Diluted  Alcohol,  until  four  hundred  parts  [or  four  and  a  half  pints]  of 
tincture  are  obtained,  or  the  Cinchona  is  exhausted.  By  means  of  a  water-bath, 
distil  off  the  Alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a  por- 
celain capsule,  evaporate  it  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh 
the  Extract,  and  thoroughly  incorporate  with  it,  while  still  vfaTm,  five  per  cent,  of 
Gkcerin."    U.  S. 

The  yellow  or  Calisaya  bark  is  selected  for  this  preparation,  as  it  can  usually  be 
relied  on  as  efficient.  By  this  process  all  the  virtues  of  the  bark  are  extracted.  In 
the  officinal  formula  of  1870  the  alcohol  and  water  were  used  separately;  the  parts 
soluble  in  alcohol  being  first  taken  up,  and  afterwards  those  in  water.  This  pro- 
ceeding had  the  advantage  that  no  more  heat  was  necessary  to  evaporate  the  tincture 
than  the  alcoholic  menstruum  required;  while,  if  the  two  liquids  were  mixed,  it 
■would  be  necessarily  subjected  to  a  longer  continuance  if  not  a  higher  degree  of  heat ; 
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and  the  advantage  was  the  greater  as  most  of  the  active  matter  was  extracted  in  the 
first  percolation  with  alcohol.  The  present  oflBcinal  process  is  an  excellent  one,  and 
if  proper  care  be  taken  in  executing  the  process,  both  in  relation  to  the  percolation 
and  the  avoidance  of  too  high  a  temperature,  the  extract  will  fully  represent  the 
virtues  of  the  bark. 

The  former  extracts  of  cinchona  of  the  British  Colleges  are  all  omitted  in  the  new 
British  Pharmacopoeia,  which  directs  in  their  place  a  fluid  extract,  under  the  name 
of  Extractum  Cinchonse  Liqiddum  (which  see). 

A  very  good  extract  of  bark  was  formerly  prepared,  in  Philadelphia,  by  macer- 
ating cinchona  for  a  considerable  length  of  time  in  a  large  proportion  of  water, 
and  slowly  evaporating  the  infusion,  by  a  very  moderate  heat,  in  large  shallow 
dishes  placed  upon  the  top  of  a  stove.  Many  years  ago  Dr.  Geo.  B.  Wood  found 
ten  grains  of  this  extract  equivalent  to  nearly  a  drachm  of  powdered  cinchona. 

Medical  Uses.  The  extract  of  Peruvian  bark  is  at  present  much  less  employed 
than  before  the  discovery  of  quinine.  It  is  still,  however,  occasionally  prescribed  as 
a  tonic  in  combination  with  other  medicines  ;  and,  as  it  possesses,  when  properly 
prepared  with  a  spirituous  menstruum,  almost  all  the  active  principles  as  they  exist 
in  the  bark  itself,  it  may  be  used  in  preference  to  the  sulphate  of  quinine,  whenever 
it  is  supposed  that  the  latter  is  incapable  of  exerting  all  the  curative  influence  of 
cinchona.  We  are  led  to  believe,  however,  that,  on  account  of  the  high  price  of 
Calisaya  bark,  much  of  the  extract  now  in  the  market  is  prepared  from  inferior 
varieties.  The  dose  is  from  ten  to  thirty  grains  (065-1 -95  Gm.),  equivalent  to  about 
a  drachm  (3-9  Gm.)  of  the  powdered  bark. 

EXTRACTUM  CINCHONSE  FLUIDUM.  U.  8.,  Br.    Fluid  Extract 

of  Cinchona. 

(EX-TRXC'TUM  ClN-CHO'NyE  FLtJ'l-DUM.) 

Extractum  Cinchonse  Flavae  Liquidum,  /?/-.,•  Liquid  Extract  of  Yellow  Cinchona.  Extractum 
Chinae  Calisayse  riuidum;  Extrait  liquide  de  Quinquiua  jaune,  Fr.;  Fliissiges  Kalisayarinden- 
Extrakt,  G. 

"  Yellow  Cinchona,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Glycerin,  twenty-Jive  grammes  [or  nine  and  a  half  fluidounces]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Mix  the  Glycerin  with  seventy-five  grammes  [or  forty-four  fluidounces]  of  Alcohol. 
Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  fluidounces]  of  the  mix- 
ture, pack  it  firmly  in  a  cylindrical  percolator,  and  pour  on  the  remainder  of  the 
menstruum.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  percolator  has 
disappeared  from  the  surface,  gradually  pour  on  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  three  parts  [or  three  and  a  half  pints]  of  Alcohol  to 
one  part  [or  one  pint]  of  Water,  and  continue  the  percolation  until  the  Cinchona 
is  exhausted.  Reserve  the  first  seventy-five  cubic  centimeters  [or  thirty-six  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract;  dissolve 
this  in  the  reserved  portion,  and  add  enough  of  a  mixture  of  Alcohol  and  Water, 
using  the  same  proportions  as  before,  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

"  Take  of  Yellow-Cinchona  Bark,  in  coarse  powder,  one  pound  [avoirdupois] ; 
Distilled  Water  a  sufficiency  ;  Rectified  Spirit  one  finidounce.  Macerate  the  Cin- 
chona Bark  in  two  pints  "[Imp.  meas.]  of  the  Water  for  twenty-four  hours,  stir- 
ring frequently ;  then  pack  in  a  percolator,  and  add  more  Water,  until  twelve  pints 
[Imp.  meas.]  have  been  collected,  or  until  the  Water  ceases  to  dissolve  anything 
more.  Evaporate  the  liquor  at  a  temperature  not  exceeding  160°  to  a  pint  [Imp. 
meas.]  ;  then  filter  through  paper,  and  continue  the  evaporation  to  three  fluid- 
ounces,  or  until  the  sp.  gr.  of  the  liquid  is  1-200.  When  cold,  add  the  Spirit  gradu- 
ally, constantly  stirring.     The  sp.  gr.  should  be  about  1100."  Br. 

Of  these  two  formulas,  the  first  is  decidedly  preferable.  It  is  based  upon  that  of 
Mr.  Alfred  B.  Taylor,  of  Philadelphia.  {A.  J.  F.,  Jan.  1865.)     The  British  Phar- 


I>ART  I.        Extradum  Coldiid. — Extracium  Colchici  Aceticum.  601 

macopceia  uses  water  only  as  the  meostruuni,  while  it  adds  alcohol  to  the  liquid  to 
preserve  it.  In  the  U.  S.  process  a  mixture  of  alcohol  and  glycerin  is  used  as  the 
menstruum.  Now,  it  is  well  known  that  Peruvian  bark  cannot  be  exhausted  by 
water  alone ;  and,  though  by  its  use  as  a  menstruum  the  resin  and  cinchonic  red 
are  mainly  left  behind,  so  also  is  a  considerable  proportion  of  the  alkaloids.  By 
using  alcohol,  the  U.  S.  Pharmacopoeia  extracts  all  the  virtues  of  the  bark,  though 
it  may  also  take  up  some  of  the  resin  and  cinchonic  red.  Of  the  British  preparation, 
four  fluidounces  are  intended  to  represent  an  avoirdupois  pound  or  sixteen  ounces  of 
the  bark ;  but  they  certainly  fail  to  do  so  to  an  indefinite  degree.  Of  the  U.  S. 
preparation,  one  fluidounce  represents  slightly  more  than  an  ounce  of  the  bark,  and 
may  be  relied  on,  if  well  prepared,  to  produce  all  its  effects.  The  U.  S.  fluid  extract 
of  cinchona  is  a  moderately  thin,  dark  reddish  brown  translucent  fluid,  of  a  bitter, 
astringent  taste.  The  dose  equivalent  to  a  drachm  (3-9  Gm.)  of  the  bark  is  two 
fluidrachms  (7'5  C.c);  and  to  produce  an  antiperiodic  effect,  at  least  two  fluidounces 
(60  C.c.)  should  be  taken  between  the  paroxysms. 

EXTRACTUM  COLCHICI.  Br.     Extract  of  Colchicum. 

( EX-TRAC'T UM  COL'CHI-CI— kol'kj-sl.) 

Extrait  de  Colchique,  Fr.,   Zeitlosen-Extrakt,  G. 

"  Take  of  Fresh  Colchicum  Corms,  deprived  of  their  coats,  seten  pminds  [avoir.]. 
Crush  the  Conns ;  press  out  the  juice ;  allow  the  feculence  to  subside,  and  heat  the 
clear  liquor  to  212^  ;  then  strain  through  flannel,  and  evaporate  by  a  water-bath,  at 
a  temperature  not  exceeding  160°,  until  the  extract  is  of  a  suitable  consistence  for 
forming  pills.'  Br. 

There  scarcely  seems  to  be  occasion  for  both  this  and  the  following  extract.  The 
dose  is  one  or  two  grains  (0-065-013  Gm.). 

In  Great  Britain  a  preparation  called  presei~ved  juice  of  colchicum  is  given  in  the 
dose  of  five  minims  (0-3  C.c.)  or  more.  It  is  made  by  expressing  the  fresh  bulb, 
allowing  the  juice  to  stand  for  forty-eight  hours  that  the  feculent  matter  may  sub- 
side, then  adding  one-quarter  of  its  bulk  of  alcohol,  allowing  it  again  to  stand  for  a 
short  period,  and  ultimately  filtering. 

EXTRACTUM  COLCHICI  RADICIS.   U.S.     Extract  of  Colchicum 

Boot. 

(EX-TRiC'Tt-M  COL'CHI-C!  BA-DI'CIS— kOl'kj-Bi.) 

Extractam  Colchici  Aceticum,  Br. ,-  Extrait  de  Colchique  ac6tique,  Fr. ;  Zeitlosen  Essig- 
extrakt,  G. 

"  Colchicum  Root,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Acetic  Acid,  thirty-five  parts  [or  five  and  a  half  fluidounces]  ;  Water,  a  svfiUcient 
quantity.  Mix  the  Acetic  Acid  with  one  hundred  and  fifty  parts  [or  twenty-three 
fluidounces]  of  Water,  and,  having  moistened  the  powder  with  fifty  parts  [or  seven 
and  a  half  fluidounces]  of  the  mixture,  pack  it  moderately  in  a  cylindrical  glass 
percolator;  then  add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the 
menstruum,  and  then  Water,  until  the  Colchicum  Root  is  exhausted.  Evaporate 
the  percolate,  in  a  porcelain  vessel,  by  means  of  a  water-bath,  at  a  temperature  not 
exceeding  80°  C.  (176''  F.),  to  a  pilular  consistence."  V.  S. 

In  the  British  Pharmacopoeia  this  extract  is  directed  to  be  prepared  by  adding 
six  fiuidounces  of  Acetic  Acid  (^Br.)  to  the  crushed  corms  before  expression,  and 
the  strained  liquor  is  to  be  evaporated  to  the  consistence  of  a  soft  extract. 

As  the  fresh  colchicum  bulb  is  rarely  to  be  had  in  this  country,  the  U.  S.  Phar- 
macopoeia employs  the  dried  bulb;  and  its  process,  if  properly  conducted,  will  afford 
a  very  efficient  extract.  In  our  opinion  it  would  be  preferable  to  add  the  whole  of 
the  menstruum  specified,  to  the  powdered  colchicum  root,  and  satisfy  its  tendency 
to  swell  at  once,  instead  of  using  the  small  quantity  directed  to  moisten.  The  swell- 
ing of  the  powder  will  frequently  cause  an  entire  stoppage  of  the  percolation  and 


602  Exir-actum  Colchici  Radicis  Fluidum.  part  i. 

necessitate  the  repacking  of  the  percolator.  Some  inconveniences  are  experienced 
in  preparing  the  extract,  according  to  th'e  London  process,  from  the  recent  bulb  by 
expression,  which  would  seem  to  render  the  U.  S.  process  under  all  circumstances 
preferable.  {P.  J.  Tr.,  xiii.  62.) 

The  use  of  the  acetic  acid,  in  this  preparation,  is  to  render  more  soluble  the  alka- 
loid upon  which  the  virtues  of  meadow-saffron  are  thought  to  depend.  The  acetic 
extract  of  colchicum  is  highly  commended  by  Sir  C.  Scudamore,  who  prefers  it  made 
by  evaporating,  to  the  consistence  of  honey,  a  saturated  acetic  infusion  of  the  dried 
bulb.  {Land.  Med.  Gazette,  Dec.  10,  1841.)  The  dose  of  the  extract  is  one  or  two 
grains  (U-065-0-13  Gm.),  to  be  repeated  two  or  three  times  a  day,  and  increased  if 
necessary. 

EXTRACTUM  COLCHICI  RADICIS  FLUIDUM.  U.S.    Fluid 
Extract  of  Colchicum  Root. 

(EX-TRXC'TUM  COL't!HI-Cr  RA-Di'CIS  FLU'I-DUM.) 
Extrait  liquide  de  Bulbe  de  Colchique,  Fr.;  Fliissii^es  Zuitlosenknollen-Extrakt,  G. 
"  Colchicum  Hoot,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sujficient  quantify,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  ontt 
part  [or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty-five 
grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  moderately  in  a  cylindri- 
cal percolator  ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Colchicum  Root  is  exhausted.  Reserve  the  first  eighty-five  cubic  centimeters 
[or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  ex- 
tract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 
This  fluid  extract  is  not  essentially  diff"erent  from  that  formerly  officinal.  The 
principal  diff"erence  is  in  the  disuse  of  glycerin,  which  solvent  there  is  certainly  no 
advantage  in  retaining.  The  present  menstruum  will  thoroughly  exhaust  the  root, 
and  this  fluid  extract  is  now  a  good  preparation.  It  is  of  a  reddish  brown  color 
and  bitter  taste.     The  dose  is  from  two  to  eight  minims  (0-12-0  5  Cc). 

EXTRACTUM  COLCHICI  SEMINIS  FLUIDUM.  U.  S.    Fluid 

Extract  of  Colchicum  Seed. 
(ex-trXc'tum  c6L'eHi-ci  SEM'i-Nis  flO'i-dOm.) 

Extrait  liquide  de  Semences  de  Colchique,  Fi:;  FlUssiges  Zcitlosensauien-Extrakt,  0. 

"  Colchicum  Seed,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  one 
part  [or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammes 
[or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator, 
then  add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Colchicum  Seed 
is  exhausted.  Reserve  the  first  eighty  five  cubic  centimeters  [or  forty  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

The  use  of  glycerin  in  this  fluid  extract  (U.  S.  P.  1870)  was  even  more  objec- 
tionable than  in  that  of  the  root,  as  the  fixed  oil  contained  in  the  seeds  was  always 
thrown  out  of  solution,  and  was  usually  found  floating  on  the  fluid  extract,  rendering 
the  preparation  unsightly.  L.  I.  Morris  {A.J.  P.,  1881,  p.  7)  believes  that  it  is 
unnecessary  to  grind  the  colchicum  seeds,  and  that  if  the  whole  seeds  are  digested 
with  diluted  alcohol  at  80°  C.  (176  F.)  the  colchicine  is  easily  extracted. 
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Considering  that  we  had  one  tincture,  two  wines,  and  two  extracts  of  Cokhicum, 
all  efficient  preparations  requiring  small  doses,  these  additions  to  our  pharmacy 
might  have  been  spared,  unless  some  peculiar  advantage  could  have  been  gained 
from  them.  They  are,  however,  well  made,  and  no  doubt  concentrate  the  virtues 
of  colchicum,  and  have  a  limited  use.  The  dose  is  from  two  to  eight  mininas 
(012-0-5  C.c). 

EXTRACTUM  COLOCYNTHIDIS.  U.S.   Extract  of  Colocynlh. 

(EX-TRAC'TrM  COL-0-CVX'THI-DlS.) 

Extrait  de  Coloquinte,  Fr.;  Koloquinten-Estrakt,  G. 

'•  Colocynth,  dried  and  freed  from  the  seeds,  one  hundred  parts  [or  sixteen  ounces 
av.] ;  Diluted  Alcohol,  a  snjicient  quantity.  Reduce  the  Colocynth  to  a  coarse  pow- 
der by  grinding  or  bruising,  macerate  it  in  tico  hundred  and  fifty  parts  [or  forty- 
one  fluidounces]  of  Diluted  Alcohol  for  four  days,  with  occasional  stirring;  then 
express  strongly,  and  strain  through  flannel.  Pack  the  residue,  previously  broken 
up  with  the  hands,  firmly  in  a  cylindrical  percolator,  cover  it  with  the  strainer,  and 
gradually  pour  Diluted  Alcohol  upon  it  until  the  tincture  and  expressed  liquid, 
nMxed  together,  weigh  yzie  hundred  parts  [or  measure  five  pints].  Having  recovered 
from  the  mixture  three  hundred  2)art8  [or  three  and  a  half  pints]  of  Alcohol  by 
distillation,  evaporate  the  residue  to  dryness,  by  means  of  a  water-bath.  Lastly, 
reduce  the  dry  mass  to  powder.  Extract  of  Colocynth  should  be  kept  in  well- 
stopped  bottles."    U.  S. 

Colocynth  should  be  deprived  of  its  seeds,  as  directed  by  the  U.  S.  Pharmacopoeia, 
before  being  submitted  to  the  action  of  the  menstruum.  Dr.  Duncan  found  half  a 
pound  of  colocynth  to  contain  2770  grains  of  seeds,  which,  boiled  by  themselves, 
yielded  almost  nothing  to  water.  Dr.  Squibb  found  selected  fruits  to  yield  from 
258  to  34  per  cent,  of  medullary  part;  and  this,  when  well  exhausted  by  diluted 
alcohol,  to  yield  GO-7  to  608  per  cent,  of  dry  extract ;  while  from  the  whole  fruit, 
including  pulp  and  seeds,  from  15-69  to  20'6  per  cent,  was  obtained,  according  to 
the  degree  of  dryness.  (A.  J.  P.,  1857,  p.  98.)  Boiling  water  extracts  so  much 
pectic  acid  and  mucilage  from  colocynth,  that  the  decoction  or  hot  infusion  gelati- 
nizes on  cooling;  and  the  extract  made  by  means  of  it  is  loaded  with  inert  matter, 
and,  besides,  is  apt  to  become  mouldy,  or  so  tough  and  hard  as  to  resist  trituration 
and  formation  into  pills.  Hence  the  London  College,  following  in  this  respect  the 
French  Codex,  directed,  in  the  last  edition  of  its  Pharmacopoeia,  maceration  with 
cold  water;  but  diluted  alcohol  has  been  found  to  be  a  much  better  menstruum,  and 
has  been  adopted  in  the  U.  S.  process;  while  in  the  British  Pharmacopoeia  the 
simple  extract  has  been  discarded  altogether.  The  chief,  if  not  exclusive,  use  of 
the  alcoholic  extract  is  in  the  preparation  of  the  compound  extract. 

Off.  Prep.  Extractum  Colocynthidis  Compositum,  U.  S. 

EXTRACTUM  COLOCYXTHIDIS  COMPOSITUM.   U.S. 

Compound  Kvtract  of  Colocynth. 

(EX-TR.XC"TUM  COL-O-CYX'THI-DIS  COM-PO^'l-TtM.) 

Extrait  de  Coloquinte  compost,  Fr.;  Zusammengesetztes  Koloquinten-Extrakt,  G. 

"Extract  of  Colocynth,  sixteen  parts  [or  eight  ounces  av.];  Aloes,  fifty  parts 
[or  twenty-five  ounces  av.]:  Cardamom,  in  No.  60  powder,  six  parts  [or  three 
ounces  av.] ;  Resin  of  Scammony,  in  fine  ■pov!deT,fou7-feen  parts  [or  seven  ounces 
av.] ;  Soap,  dried  and  in  coarse  powder,  fourteen  parts  [or  seven  ounces  av.] ;  Al- 
cohol, ten  parts  [or  six  fluidoOnces].  Heat  the  Aloes,  on  a  water-bath,  until  it  is 
completely  melted;  then  add  the  Alcohol,  and,  having  stirred  the  mixture  thor- 
oughly, strain  it  through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water. 
To  the  strained  mixture,  contained  in-  a  suitable  vessel,  add  the  Soap,  Extract  of 
Colocynth,  and  Resin  of  Scammony,  and  heat  the  mixture  at  a  temperature  not  ex- 
ceeding 120°  C.  (248°  F.),  until  it  is  perfectly  homogeneous,  and  a  thread  taken 
from  the  mass  becomes  brittle  when  cool.  Then  withdraw  the  heat,  thoroughly 
incorporate  the  Cardamom  with  the  mixture,  and  cover  the  vessel  until  the  contents 
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are  cold.  Finally,  reduce  the  product  ito  a  fine  powder.  Compound  Extract  of 
Colocynth  should  be  kept  in  well-stopped  bottles."    U.S. 

"  Take  of  Colocynth  Pulp  six  ounces  ;  Extract  of  Socotrine  Aloes  twelve  ounces  ; 
Resin  oi' Scsunmony  four  ounces;  Hard  Soap,  in  powder,  three  ounces;  Cardamom 
Seeds,  in  fine  powder,  one  ounce;  Proof  Spirit  one  gallon  [Imperial  measure]. 
Macerate  the  Colocynth  in  the  Spirit  for  four  days  ;  press  out  the  tincture,  and  distil 
off  the  Spirit ;  then  add  the  Aloes,  Scammony,  and  Soajj,  and  evaporate  by  a  water- 
bath  until  the  extract  is  of  a  suitable  consistence  for  forming  pills,  adding  the  Carda- 
moms towards  the  end  of  the  process."  Br.  The  ounce  employed  in  this  process  is 
the  avoirdupois. 

The  U.  S.  formula  of  1870  differed  from  that  of  1850,  in  taking  the  extract  of 
colocynth  already  prepared,  instead  of  directing  its  preparation  from  the  colocynth, 
and  in  substituting  resin  of  scammony  for  the  scammony  itself.  This  provision 
insures  uniformity  of  result  so  far  as  the  colocynth  is  concerned ;  whereas  by  the 
old  formula  this  was  impossible,  owing  to  the  variable  quality  of  the  colocynth  em- 
ployed, unless  an  unusual  amount  of  care  was  taken  in  its  selection.  The  second 
change  contributes  to  the  same  result  of  uniformity  ;  because  the  resin  of  scammony 
is  very  nearly  of  equable  strength,  while  scammony  is  notoriously  otherwise  ;  and  it 
has  the  additional  advantage  of  yielding  a  stronger  extract,  as  the  resin  is  much  more 
energetic  in  an  equal  dose  than  the  crude  drug  as  ordinarily  found  in  the  market. 
The  object  of  the  soap  in  this  formula  is  to  improve  the  consistence  of  the  mass, 
which,  when  hardened  by  time,  it  renders  more  soluble  in  the  liquors  of  the  stomach. 
It  may  possibly  also  serve  the  purpose  of  qualifying  the  action  of  the  aloes.  In  the 
U.  S.  process  the  extract  is  in  the  form  of  powder,  which  is  very  convenient  for 
admixture  with  other  substances ;  while,  if  given  uncombined,  it  may  be  readily 
made  into  pills  by  suitable  additions.  The  alternative  of  using  the  scammony  or  its 
resin,  in  the  first  British  formula,  which  appeared  to  us  very  objectionable,  has  been 
abandoned  in  the  present  edition,  and  the  resin  only  directed.  It  was  objected  to 
the  U.  S.  compound  extract  of  1860,  that  it  is  apt  to  gripe  in  consequence  of  de- 
ficiency in  the  proportion  of  the  aromatic  ingredient,  and  the  addition  of  some  aro- 
matic oil,  as  oil  of  cloves,  was  recommended  ;  but  this  was  remedied  in  the  revision 
of  1870  by  increasing  the  proportion  of  cardamom.  The  plan  of  having  the  powders 
simply  mixed  is  liable  to  the  objection,  that  the  mixture  is  not  apt  to  be  so  thoroughly 
effected  as  to  obtain  a  uniform  result ;  and  hence  the  present  Pharmacopoeia  adopted 
Dr.  Squibb's  suggestion,  to  melt  together  all  the  ingredients  unpowdered,  except  the 
cardamom,  add  a  little  alcohol,  and,  when  the  mixture  is  thoroughly  made,  to  stir  in 
the  powdered  aromatic,  and  finally  to  reduce  the  whole  to  a  fine  powder.  The  active 
principle  of  the  cardamom  (the  volatile  oil)  is  thus  not  dissipated,  but  absorbed  by  the 
other  ingredients,  and  one  of  the  objections  to  the  British  process  is  avoided — i.e  ,  the 
necessity  for  directing  cardamom  in  fine  powder.  The  previous  desiccation  of  the  car- 
damom, a  requisite  if  a  fine  powder  is  desired,  being  very  wasteful  of  the  volatile  oil. 

This  extract  is  an  energetic  and  safe  cathartic,  possessing  the  activity  of  its  three 
purgative  ingredients,  with  comparatively  little  of  the  drastic  character  of  the  colo- 
cynth and  scammony.  It  may  be  still  further  and  advantageously  modified  by  com- 
bination with  rhubarb,  jalap,  calomel,  etc.,  with  one  or  more  of  which  it  is  often 
united  in  prescription.  In  such  combination  it  is  much  employed  whenever  an  ac- 
tive cathartic  is  desirable,  particularly  in  the  commencement  of  fevers  and  febrile 
complaints,  in  congestion  of  the  liver  or  portal  system,  and  in  obstinate  constipation. 
In  small  doses  it  is  an  excellent  laxative  in  that  state  of  habitual  costiveness,  de- 
pending on  a  want  of  the  due  irritability  of  the  bowels,  which  often  occurs  in  old 
people.  The  dose  is  from  five  to  thirty  grains  (0-33-1  95  Gm.),  according  to  the 
effect  to  be  produced,  and  the  susceptibility  of  the  bowels.  A  very  eligible  combi- 
nation is  the  compound  cathartic  pill  of  the  U.  S.  Pharmacopoeia.  We  are  informed 
that  much  of  the  extract  sold  in  this  country  is  made  with  inferior  scammony  and 
aloes,  and  an  insufl5cient  proportion  of  colocynth,  so  that  it  is  comparatively  inert. 
Compound  extract  of  colocynth  should  be  looked  on  with  suspicion  when  cheap,  and 
the  pharmacist  should  always  prepare  it  for  himself 
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EXTR ACTUM  COXII.  Br.     Extract  of  Hemlock. 

(EX-TBAC'TITM  CO-NI'I.) 

Extract  of  Hemlock ;  Extrait  de  Cigue,  Fr.;  Schierlings-Extrakt,  G. 

Owing  to  the  great  variability  in  the  quality  of  this  extract,  it  was  very  properly 
abandoned  in  the  last  revision  of  the  U.  S.  Pharmacopoeia  in  favor  of  the  abstract 
or  an  alcoholic  extract  of  conium  fruit.  (See  next  article.) 

The  directions  of  the  British  Pharmacopoeia  for  this  extract  are  precisely  the 
same  as  those  for  the  extract  of  aconite,  the  fresh  leaves  and  young  branches  of 
conium  being  used. 

The  most  important  point  in  the  preparation  of  this  extract  is  to  evaporate  the 
juice  without  an  undue  degree  of  heat.  At  a  temperature  of  100°  C.  (212^  F.), 
or  upwards,  its  active  principle  undergoes  rapid  decomposition,  being  converted  into 
resinous  matter  and  ammonia.  This  is  detected  by  the  operator  by  the  ammoniacal 
odor  mixed  with  that  which  is  peculiar  to  the  plant.  The  juice  always  to  a  certain 
extent  undergoes  this  decomposition  when  evaporated  over  a  fire,  and  is  not  exempt 
from  it  even  when  the  heat  is  regulated  by  a  water-bath.  Hence  the  propriety  of 
the  directions  in  the  British  Pharmacopoeia.  An  excellent  plan  in  the  evaporation 
is  to  conduct  it  first  in  a  vacuum,  and  afterwards  in  shallow  vessels  with  a  current 
of  air  at  common  temperatures.  By  the  direction  to  heat  the  juice  to  the  boiling 
point,  or  93-3°  C.  (200°  F.)  {Br.),  and  then  to  filter,  whereby  the  inert  albumen 
is  coagulated,  and,  with  the  equally  inert  chlorophyll  and  vegetable  fibre,  is  sepa- 
rated from  the  liquid  before  evaporation,  the  extract  is  procured  in  a  more  concen- 
trated state,  and,  besides,  deprived  of  substances  which  might  favor  its  decomposi- 
tion. Long-continued  exposure  to  the  air  is  productive  of  the  same  result  as  too 
much  heat,  so  that  old  extracts  are  frequently  destitute  of  activity.  (Journ.  de 
Pharm.,  xxii.  416.)  No  one  of  the  extracts  is  more  variable  in  its  qualities  than 
this.  The  season  at  which  the  herb  is  collected,  the  place  and  circumstances  of  its 
growth,  the  method  of  preparing  the  extract,  are  all  points  of  importance,  and  are 
all  too  frequently  neglected.  (See  Conii  Folia.)  In  this  country  the  process  has 
often  been  carelessly  conducted ;  and  large  quantities  of  an  extract,  prepared  by 
boiling  the  plant  in  water  and  evaporating  the  decoction,  have  been  sold  as  the 
genuine  drug.  The  apothecary  should  always  prepare  the  extract  himself,  or  pro- 
cure it  from  persons  in  whom  he  can  have  confidence.  That  imported  from  London 
has  usually  been  considered  the  best ;  but  the  new  officinal  Abstract  made  from  the 
fruit  or  seed  is  greatly  to  be  preferred.  It  is  not  improbable  that,  as  suggested  by 
Professor  Procter,  the  addition  of  a  portion  of  acetic  acid  to  the  juice,  before 
evaporation,  might  tend  to  fix  the  conine,  and  enable  it  better  to  resist  the  influence 
of  heat,  than  in  its  native  combination.  The  activity  of  any  specimen  of  the  ex- 
tract may  be  in  some  measure  judged  of  by  rubbing  it  with  potassa,  which,  disen- 
gaging the  conine  and  rendering  it  volatile,  gives  rise  to  the  peculiar  mouse-like 
odor  of  that  principle.  If  no  odor  be  evolved  under  these  circumstances,  the  extract 
may  be  deemed  inert. 

The  extract  of  hemlock  prepared  without  separating  the  chlorophyll  has  a  fresh 
olive  or  green  color.  It  should  have  a  strong  narcotic,  somewhat  fetid  odor,  and  a 
bitterish  saline  taste.  According  to  Brande,  from  three  to  five  pounds  are  obtained 
from  one  cwt.  of  the  leaves.  M.  Recluz  got  rather  more  than  an  ounce  from  sixteen 
ounces.  Of  the  medical  properties  and  application  of  this  extract,  we  have  spoken 
under  the  head  of  Conium.  The  dose  is  two  grains  (013  Gm.),  two,  three,  or  four 
times  a  day,  to  be  gradually  increased  till  evidences  of  its  action  upon  the  system 
are  afforded.  It  may  be  administered  in  pill  or  solution. 
Off.  Prep.  Pilula  Conii  Composita.  Br.;  Vapor  Coniae,  Br. 

EXTRACTUM   COXII   ALCOHOLICUM.  U.S.    Alcoholic  Extract 

of  Chnium. 
(kx-trXCtcm  co-Ki'i  al-co-hol'i-cCm.) 

Alcoholic  Extract  of  Hemlock:  Estrait  alcooliqae  de  Cigae, /'r.y  Spirituoses  Schierlings-Ex- 
trakt, G. 

"Conium  (Fruit),  in  No.  40  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
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Diluted  Hydrochloric  Acid,  threeparts  [or  three  fluidrachms]  ;  Glycerin,  Diluted 
Alcohol,  each,  a  snjfficient  quantity.  Moisten  the  powder  with  thirti/ parts  [four  and 
a  half  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percola- 
tor; then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  three 
hundred  jyarts  [three  pints]  of  tincture  are  obtained,  or  until  the  Conium  is  ex- 
hausted. Reserve  the  first  ninety  parts  [or  fourteen  fluidounces]  of  the  percolate, 
add  the  Diluted  Hydrochloric  Acid  to  the  remainder,  and  evaporate  it  at  a  temper- 
ature not  exceeding  50°  C.  (122°  F.),  to  ten  parts  [or  one  and  a  half  fluidounces]  ; 
mix  this  with  the  reserved  portion,  in  a  porcelain  capsule,  and  evaporate  at  or  below 
the  before-mentioned  temperature,  to  a  pilular  consistence.  Lastly,  weigh  the  Ex- 
tract, and  thoroughly  incorporate  with  it,  while  still  vi&vm^  Jive  j^er  cent,  of  Glyce- 
rin."   U.S. 

This  preparation  is  not  identical  with  the  preparation  formerly  ofiicinal  under  tlie 
above  title,  the  very  important  change  of  substituting  the  fruit  for  the  leaves  hav- 
ing been  made.  As  the  preparation  has  thus  been  made  considerably  stronger,  it  is 
our  opinion  that  the  word  "  Fructus"  should  have  been  inserted  in  the  title  to  draw 
attention  to  this  fact.  In  the  event  of  accident,  the  Comnfittee  of  Revision  might 
properly  be  severely  censured.  The  change  itself  is  undoubtedly  a  good  one,  and 
the  improvement  was  needed ;  if  carefully  made,  the  extract  is  now  reliable.  The 
addition  of  hydrochloric  acid  is  an  important  one,  as  the  volatile  alkaloid  is  there- 
by rendered  more  stable  by  being  in  combination.  The  dose  to  begin  with  is  one- 
half  to  one  grain  (0-03-0-065  Gm.),  to  be  increased  if  necessary. 

EXTRACTUM  CONII  FLUIDUM.  U.S.    Fluid  Extract  of  Conium. 

(EX-TRAC'TUM  CO-NI'I  FLU'I-DLM.) 

Extraotum  Conii  Frftctus  Fluidum,  U.  S.  1870;  Fluid  Extract  of  Conium  Seed;  Extrait 
liquide  de  Fruit  de  Ciguc,  Fr.;   Fliissiges  Schieriingsfrucht-Extrakt,  G. 

"  Conium  (Fruit),  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Diluted  Hydrochloric  Acid,  three  grammes  [or  one  and  a  half  fluidounces]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty  grammes  [or  fifteen  and  a  half  fluidounces]  of  Di- 
luted Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Di- 
luted Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Diluted  Alcohol,  until  the  Conium  is  exhausted.  Reserve  the  first 
ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and,  having 
added  the  Diluted  Hydrochloric  Acid  to  the  remainder,  evaporate  it,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

The  fluid  extract  of  conium  of  the  U.  S.  Pharmacopoeia  of  1860  was  prepared 
from  the  leaves,  and  was,  therefore,  of  necessity  a  very  uncertain,  if  not  for  the  most 
part  inert,  preparation.  The  alkaloid  conine  is  contained  in  very  unequal  proportions 
in  the  fresh  leaves,  and  is  so  very  volatile  and  destructible  that  in  the  dried  leaves 
it  may  be  altogether  wanting.  Dr.  Wm.  Manlius  Smith  (A.J.  P.,  xl.  459),  as  the 
result  of  an  elaborate  investigation,  found  that  the  immature  fruits  of  conium  are 
not  only  richer  in  the  alkaloids  than  are  the  leaves,  but  are  less  variable  in  the  pro- 
portion they  contain,  and  have  the  conine  in  them  in  such  form  that  drying  does  not 
dissipate  it.  The  superiority  of  the  fluid  extract  of  conium  seed  over  the  same  prep- 
aration of  the  leaves  was  shown  by  Dr.  Smith,  and  has  been  since  abundantly  con- 
firmed by  experience.  The  revisers  of  the  Pharmacopoeia  of  1870  acted  very  wisely 
in  abandoning  the  old  for  the  new  preparation.  The  reservation  of  the  first  tincture 
is  important,  because  it  probably  contains  all  or  nearly  all  of  the  active  principle,  so 
that  little  or  none  of  this  is  lost  during  the  evaporation.     In  the  present  formula,  a 
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still  greater  improvement  was  made  by  abandoning  glycerin  as  a  portion  of  the  oflB- 
cinal  menstruum.  The  present  fluid  extract  is  a  brownish  green  dark  liquid  having 
the  mouse-urine  odor  and  emitting  a  still  stronger  conium  smell  on  the  addition  of 
potassa ;  any  sample  which  fails  to  do  this  should  be  rejected  as  wanting  in  the  al- 
kaloid. Dr.  Smith  found  sixteen  minims  (1  Co.)  of  a  fluid  extract  of  the  seed 
prepared  by  Dr.  Squibb  to  produce  violent  symptoms.  Dr.  L.  Wheeler,  however, 
look  thirty  minims  (1-9  C.c.)  without  experiencing  any  result.  (Boston  Med.  and 
Surg.  Journ.,  June,  1870.)  Dangerous  results  have  followed  from  the  adminis- 
tration of  much  smaller  doses,  and  it  would  seem  hardly  safe  to  commence  with  a 
dose  of  more  than  five  minims  (0-3  C.e.),  to  be  increased  until  a  feeling  of  general 
weakness  or  some  other  manifest  efi^ect  is  produced. 

EXTRACTUM  CORXUS  FLUIDUM.  U.S.  Fluid  Extract  of  Comus. 

(EX-TK5C'TrM  coR'yrs  flC'i-dcm.) 

Extractum  Comfls  Floridae  Fluidum,  f7.  .5. 1870  ;  Fluid  Extract  of  Dogwood;  Extrait  liquide 
de  Cornouiller  a  grander  Fleurs,  Fr.;  Fliissiges  Kornelrinden-Extrakt,  G. 

"  Cornus,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Glycerin, 
tuoenfy  grammes  [or  seven  and  a  half  fluidounces]  ;  Diluted  Alcohol,  a  sufficient 
quantity.  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Gly- 
cerin with  eighty  grammes  [or  forty-one  fluidounces]  of  Diluted  Alcohol.  Moisten 
the  powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  the  mixture,  and  pack  it 
firnily  in  a  cylindrical  percolator  ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted  Alcohol,  until  the 
Cornus  is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or  forty  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  preparation  was  improved  at  the  late  revision  by  greatly  reducing  the  pro- 
portion of  glycerin  in  the  menstruum  ;  the  fluid  extract,  without  doubt,  represents 
whatever  virtues  the  crude  drug  may  contain,  but  it  was  scarcely  worth  introduction 
into  the  Pharmacopoeia.     The  do.se  is  half  a  fluidrachm  (1-9  C.c). 

EXTRACTUM  CUBEB.E  FLUIDU.M.  U.  S.   Fluid  Extract  of  Cubeb. 

(EX-TRAC'TUM  CU-BE'B.E  FLC'I-DCM.) 

Extrait  liquide  de  Cubebe,  Fr.;  Fliissiges  Cubeben-Extrakt.  G. 

"  Cubeb,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  ticenty-Jive  grammes  [or  fourteen  and  a  half  fluidounces] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Cubeb  is  exhausted.  Reserve  the  first  ninety 
cubic  centimeters  [forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [^ot  three 
pints]."    U.  S. 

Notwithstanding  the  fact  that  the  oleoresin  of  cubeb  thoroughly  represents  in  a 
concentrated  liquid  form  all  of  the  virtue  of  this  drug,  the  alcoholic  fluid  extract 
is  a  useful  preparation  ;  it  permits  the  administration  of  cubeb  in  aqueous  or  hydro- 
alcoholic  mixtures  where  the  oleoresin  would  not  be  admissible  except  in  emulsion. 
It  is  a  dark  olive,  translucent  fluid,  with  the  sensible  properties  of  the  drug.  It 
may  be  given  in  doses  of  from  ten  to  forty  minims  (0-6-2-5  Co.). 
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EXTRACTUM  CYPRIPEDII  FLUIDUM.    U.  S.     Fluid  Extract  of 

Oypripedium. 

EX-TRXC'TUM  gtP-RI-PE'DI-i  FLU'I-DUM.) 
Extrait  liquide  de  Cypripede  jaune,  Fr.;  Fllissiges  Gelbfrauenschuh-Extrakt,  G. 
"Cypripedium,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty-five  grammes  [or  twenty  fluidounces]  of 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  the  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Cypripedium  is  exhausted.  Reserve  the  first 
eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  om  hundred  cubic  centimeters  [or 
three  pints]."  U.  S. 

This  is  one  of  the  new  officinal  fluid  extracts ;  it  well  represents  the  drug, 
although  its  use  is  at  present  very  limited.  It  is  very  dark  reddish  brown  in  color, 
and  may  be  given  in  doses  of  fifteen  minims  (09  Co.). 

EXTRACTUM  DIGITALIS,  U.S.     Extract  of  Digitalis. 

(EX-TRAC'TUM  DIQi-I-TA'LIS.) 

E.xtrait  alcoolique  de  Digitale,  Fr.;  Fingerhut-Extrakt,  0. 

"Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  parts  [or  sixteen 
ounces  av.]  ;  Alcohol,  tivo  hundred  parts  [or  two  and  a  quarter  pints]  ;  Water,  one 
hundred  parts  [or  one  pint]  ;  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity. 
Mix  the  Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  j^arts 
[or  six  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then.  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture 
are  obtained,  or  the  Digitalis  is  exhausted.  By  means  of  a  water-bath,  distil  off 
the  alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule, 
evaporate  it  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh  the  Extract, 
and  thoroughly  incorporate  with  it,  while  still  warm,  five  j^cr  cent,  of  Glycerin."  U.S. 

This  was  a  new  officinal  of  the  U.  S.  Pharmacopoeia  of  1860,  though  less  needed 
than  many  others  ;  because  the  dose  of  digitalis  itself  is  small,  and  nothing  is  gained 
on  the  point  of  equability  of  strength,  as  the  really  active  part  of  digitalis  con- 
stitutes but  a  small  proportion  even  of  the  extract,  and  might  be  altogether  wanting 
without  observably  affecting  the  bulk.  The  same  caution  is  used,  in  preparing  this 
extract,  against  the  injurious  effects  of  heat  as  in  the  instance  of  the  extract  of 
conium.  The  extract  now  officinal  does  not  differ  essentially  from  that  of  U.  S.  P. 
1870,  with  this  exception,  that  instead  of  percolating  first  with  alcohol  and  then  with 
/diluted  alcohol,  a  menstruum  of  two  parts  alcohol  and  one  part  water  is  now  used, 
finishing  with  diluted  alcohol.  The  alcoholic  extract  of  digitalis  contains  all  the 
virtues  and  may  be  used  for  all  the  purposes  of  the  powdered  leaves.  According 
to  Messrs.  Vielguth  and  Nentwich,  the  amount  of  alcoholic  extract  obtained  from 
dried  digitalis  by  cold  displacement  is  27-1  per  cent.  (See  A.J.  P.,  May,  1859,  p. 
237.)  The  dose,  therefore,  of  this  extract  to  begin  with  should  not  exceed  one- 
fourth  of  a  grain  (-016  Gm.). 

EXTRACTUM  DIGITALIS  FLUIDUM.   U.  S.    Fluid  Extract  of 

Digitalis. 
(ex-trXc'tum  DI(?-T-TA'LIS  flu'i-dOm.) 
Extrait  liquide  de  Digitale,  Fr.;  FlUssiges  Fingerhut-Extrakt,  G. 

*'  Digitalis,  recently  dried  and  in  No.  60  powder,  one  hundred  grammes  [or  fifty 
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ounces  av.]  ;  Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic 
centimeters  [or  three  pints].  Mix  three  parts  [or  three  and  a  half  pints]  of  Alco- 
hol with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with 
thirty-jive  grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum, 
until  the  Digitalis  is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or 
forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  V.  S. 

Glycerin  was  abandoned  at  the  last  revision,  and  there  certainly  was  no  necessity 
for  its  use.  This  fluid  extract  is  dark,  greenish  black  in  color,  and  represents  the 
drug  thoroughly.     The  dose  is  one  to  two  minims  (0-06-0-12  C.c). 

EXTRACTUM  DULCAMAR.E  FLUIDUM.  U.S.    Fluid  Extract 

of  Dulcamara. 

EX-TKXCTpi  DUL-C.\-M.\'B^  TLt'l-DUM.) 

Extrait  liquide  de  Donee- Amere,  Fr.;  Fliissiges  Bittersuss-Extrakt,  G. 

"Dulcamara,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  forty  grammes  [twenty  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Diluted  Alcohol,  until  the  Dulcamara  is  exhausted.  Re- 
serve the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate, 
and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred 
cubic  centimeters  [or  three  pints]."    U.  S. 

The  present  formula  differs  from  that  of  U.  S.  P.  1870  in  the  absence  of  glycerin. 
This  fluid  extract  is  a  rather  thick,  dark  brown  liquid.  The  dose  is  from  thirty 
minims  to  a  fluidrachm  (l'9-3-75  C.c),  three  or  four  times  a  day,  gradually  in- 
creased if  necessary. 

EXTRACTUM  ERGOTS.   U.  S.    Extrad  of  Ergot, 

(EX-TBiCTCM  EK-GO'T.E.) 
Extrait  de  Seigle  ergote,  Fr.;  Mutterkomextrakt.  6. 

"Fluid  Extract  of  Ergot, yfce  hundred  parts  [or  sixteen  ounces  av.],  To  make 
one  hundred  parts  [or  three  ounces  and  eighty-eight  grains  av.].  Evaporate  the 
Fluid  Extract  of  Ergot  in  a  porcelain  capsule,  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  50^  C.  (122°  F.j,  constantly  stirring,  until  it  is  reduced  to 
one  hundred  parts  [or  three  ounces  and  eighty-eight  grains  av.]."  L'.  S. 

This  is  a  new  officinal  and  a  valuable  addition  to  the  list  of  extracts.  It  originated 
with  Dr.  E.  R.  Squibb,  who,  becoming  dissatisfied  with  the  so-called  ergotins  of  the 
market,  devised  this  simple  process.  {Proc.  A.  P.  A..  1373,  p.  644.)  The  present 
preparation  leaves  little  to  be  desired.  The  original  formula  made  an  extract 
sli<jjhtly  weaker;  it  was  one-sixth  of  the  weight  of  the  fluid  extract,  instead  of  one- 
fifth,  as  it  is  now  in  the  officinal  formula;  the  acid  present  in  the  fluid  extract  was 
acetic,  instead  of  hydrochloric  as  at  present :  these  changes  are,  however,  trifling. 
One  of  the  great  advantages  of  this  extract  is  its  adaptability  for  use  in  the  hypo- 
dermic injection  of  ergot ;  all  that  is  necessary  is  to  dissolve  it  in  five  times  its  weight 
of  water,  to  bring  the  whole  to  the  original  volume  of  fluid  extract,  and  filter.  It  is 
also  well  adapted  for  suppositories,  and  has  been  applied  topically  to  the  os  uteri,  the 
desired  dose  being  put  on  a  dossil  of  absorbent  cotton.  (See  Ergota.')  Internally  it 
£9 
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is  best  given  in  gelatin  capsules ;  although  it  may  be  made  into  pills,  they  soon  flatten 
and  lose  their  shape,  unless  combined  with  some  inert  powder.  The  dose  is  one-fifth 
that  of  the  fluid  extract  or  drug — i.e.,  five  grains  to  half  a  drachm. 

EXTRACTUM  ERGOTiE  FLUIDUM.  U.S.   Fluid  Extrad  of  Ergot 

(ex-trXc'tum  ER-GO'TJE  FLU'I-DUM.) 

Extractum  Ergotse  Liquidum,  Br.;  Liquid  Extract  of  Ergot;  Extrait  liquide  de  Seigle 
crgote,  Fr.;  Fllissiges  Mutterkornextrakt,  G. 

"  Ergot,  recently  ground  and  in  No.  60  powder,  one  hundred  grammes  [or  fifty 
ounces  av.]  ;  Diluted  Hydrochloric  Acid,  six  grammes  [or  three  fluidounces]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  th7-ee  parts  [or  two  and  a  half  pints]  of  Alcohol  with  four 
parts  [or  two  and  three-quarter  pints]  of  Water,  and,  having  moistened  the  powder 
with  thirti/  grammes  [or  fifteen  and  a  half  fluidounces]  of  the  mixture,  pack  it 
firmly  in  a  cylindrical  percolator  ;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  menstruum,  until  the  Ergot  is  exhausted.  Reserve  the  first  eighty-Jive  cubic 
centimeters  [or  forty  fluidounces]  of  the  percolate,  and,  having  added  the  Diluted 
Hydrochloric  Acid  to  the  remainder,  evaporate  to  a  soft  extract ;  dissolve  this  in  tlie 
J  eserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

"  Take  of  Ergot,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Ether  one  pint 
[Imperial  measure],  or  a  sufficiency  ;  Distilled  Water  three  pints  and  a  half  [Imp. 
meas.]  ;  Rectified  Spirit  eight  fluidounces.  Shake  the  Ether  in  a  bottle  with  half 
a  pint  [Imp.  meas.]  of  the  Water,  and  after  separation  decant  the  Ether.  Place 
the  Ergot  in  a  percolator,  and  free  it  from  its  oil  by  passing  the  washed  Ether 
slowly  through  it.  Remove  the  marc,  and  digest  it  in  three  pints  [Imp.  meas.]  of 
the  Water  at  160°  for  twelve  hours.  Press  out,  strain,  and  evaporate  the  liquor, 
by  the  heat  of  a  water-bath,  to  nine  fluidounces  ;  when  cold,  add  the  Spirit.  Allow 
it  to  stand  for  an  hour  to  coagulate,  then  filter.  The  product  should  measure  sixteen 
fluidounces."  Br. 

This  fluid  extract  was  first  suggested  by  Mr.  Jos.  Laidley,  of  Richmond,  Va. ; 
but  the  process  has  since  been  much  modified.  The  improvement  first  suggested 
by  Prof.  Procter,  of  adding  an  acid  to  the  menstruum  to  fix  the  alkaloids,  and  the 
selection  of  the  proper  menstruum,  placed  this  important  preparation  at  once  on  a 
permanent  footing ;  and  his  original  formula,  published  in  1857,  and  made  officinal 
in  1860,  is  now  practically  adopted  in  1880,  notwithstanding  the  numerous  changes 
of  views  concerning  the  active  constituents  of  ergot.  Practical  experience  has  shown 
that  it  is  not  only  a  reliable,  but,  if  carefully  made,  a  permanent  preparation.  The  use 
of  glycerin  in  the  menstruum  is  of  no  benefit  whatever,  and  it  would  render  the  fluid 
extract  unfit  for  use  as  a  basis  for  the  extract  now  officinal ;  as  an  addition,  diluted 
hydrochloric  probably  answers  as  well  as  acetic  acid  for  fixing  alkaloids,  although, 
if  Dragendorff's  researches  were  thoroughly  accepted,  there  would  seem  to  be  no 
need  of  it,  as  the  alkaloids  are  not  now  believed  to  be  the  active  principles.  (See  Er- 
gota.)  Diluted  alcohol  dissolves  all  the  active  matter  of  ergot,  leaving  its  oil  behind, 
and  the  tincture  first  obtained,  holding  most  of  the  active  principles,  is  reserved 
without  concentration. .  In  the  British  process,  the  first  step  is  to  dissolve  out  the 
oil  with  ether  previously  deprived  of  alcohol  by  washing  with  water ;  because  ordi- 
nary ether,  in  consequence  of  the  alcohol  it  contains,  dissolves  a  portion  of  the  active 
matter  along  with  the  oil.  The  remainder  of  the  process  consists  simply  in  forming 
an  infusion  with  the  residue  of  the  ergot  by  digesting  it  with  water,  and  then  adding 
the  spirit  to  preserve  it.  Why  the  ether  should  be  used  to  dissolve  out  the  oil  it 
is  difficult  to  understand,  when  it  is  considered  that,  if  this  menstruum  were  not  em- 
ployed, the  oil  would  remain  undisturbed  in  the  ergot.  It  is  also  stated  that  when 
macerated  in  water  of  the  temperature  directed  the  ergot  swells  up  into  a  sort  of 
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colloid  mass,  making  straining  very  difficult,  and  the  substitution  of  a  large  amount 
of  cold  water  has  been  proposed. 

The  U.  S.  fluid  extract  of  ei^t  is  a  clear,  very  dark  reddish  brown  liquid,  having 
the  taste  of  ergot,  but  without  its  fishy  odor,  owing  to  the  fixation  of  the  trimethy- 
lamioe,  upon  which  that  odor  depends.  On  the  addition,  however,  of  solution  of 
potassa,  the  odor  is  strongly  developed,  and  the  alkaloid  escapes  so  largely  that,  if 
hydrochloric  acid  be  held  near  it,  a  cloud  of  trimethylamine  chloride  will  be  perceived. 
This  may  be  considered  as  a  good  test  of  the  efficiency  of  the  preparation ;  for.  though 
the  virtues  of  ergot  do  not  depend  on  its  volatile  alkaloid,  yet,  if  this  be  retained  in 
the  fluid  extract,  there  can  be  little  doubt  that  the  other  more  fixed  principles  will 
be  retained  also.  The  preparation  is  an  active  one,  but  in  large  doses  more  apt  to 
sicken  the  stomach  than  is  the  simple  extract.  The  dose  is  from  half  a  fluidrachm 
to  half  a  fluidounee  (19  to  15  C.c). 

Off.  Prep.  Extractum  Ergotae. 

EXTRACTUMERYTHROXYLI  FLUIDUM.  U.S.   Fluid  Extract 
of  Erythroxylon.     [^Fluid  Extract  of  Coca.^ 

(EX-TRAC'TCM  EB-T-THBOX'Y-LI  FLU'I-DUM.) 

Extrait  liqaide  de  Coca,  Fr.;  Fliissiges  Cocablatter-Extrakt,  G. 

"  Erythroxylon,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Diluted  Alcohol,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Moisten  the  powder  with  forty-five  grammes  [or  twenty-three  and  a 
half  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Erythroxy- 
lon is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [oi  thirty-eight  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

This  new  officinal  fluid  extract  is  one  of  the  most  useful  of  the  preparations  of 
coca.  It  is  of  a  dark  greenish  brown  color,  of  an  agreeable  tea-like  taste,  but  with 
little  odor.     The  dose  is  from  twenty  minims  to  a  fluidrachm  (1-25-3-75  C.c). 

EXTRACTUM  EUCALYPTI  FLUIDUM.  U.  S.    Fluid  Extract  of 

Eucalyptus. 

(fX-TKiC'TOI  EC-CA-LTP'TI  FLC'I-DCH— yu-ka-lip'tl.) 

Extrait  liqnide  d'Eucalyptus,  Fr.:  Fliissiges  Eucalvptus-Extrakt,  G. 

"  Eucalyptus,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  ceiitimeters  [or  three 
pints].  Moisten  the  powder  with  thirty-five  grammes  [or  twenty  fluidounces]  of 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percola- 
tor, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Alcohol  until  the  Eucalyptus  is  exhausted.  Reserve  the  first  eighty- 
five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the 
remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or 
three  pints]."  U.  S. 

This  is  another  of  the  new  fluid  extracts  admitted  to  the  Pharmacopoeia  at  the 
last  revision.  It  well  represents  the  drug,  and  is  of  a  dark  greenish  brown  color, 
having  the  peculiar  odor  and  taste  of  eucalyptus  very  strongly  developed,  but  for 
administration  is  much  inferior  to  the  volatile  oil.  The  dose  is  from  five  to  ten 
minims  (0-3-0-6  C.c). 
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EXTRACTUM  EUONYMI.  U.S.     Extract  of  Euonymus. 

(EX-TRAC'TUM  EU-ON'Y-MI— yu-Sn'j-ml.) 

Extrait  de  Fusain,  Fr.;  Spindelbaum-Extrakt,  G. 

"  Euonymus,  in  No.  30  powder,  07ie  hundred  parts  [or  sixteen  ounces  av.]  ;  Gly- 
cerin, Diluted  Alcohol,  each,  a  sufficient  quantity.  Moisten  the  powder  \i\i\i  forty 
parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol, 
until  three  hundred  parts  [or  three  pints]  of  tincture  are  obtained,  or  the  Euonymus 
is  exhausted.  By  means  of  a  water-bath  distil  off  the  Alcohol  from  the  tincture, 
anc^,  having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath, 
to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and  thoroughly  incorporate 
with  it,  while  still  vidLxm,  five  per  cent,  of  Glycerin."  ^  >S'. 

This  is  a  new  extract  introduced  in  the  U.  S.  P.  1880,  with  the  view  of  affording 
to  practitioners  a  convenient  method  of  administering  wahoo.  The  dose  is  from 
one  to  three  grains  (0-065-0-20  Gm.). 

EXTRACTUM  EUPATORTI   FLUIDUM.  U.  S.     Fluid  Extract  of 

Eupntorium. 

(KX-TRXC'TUM  EU-PA-TO'RI-i  FLtJ'l-DUM— yu-pa-to'r?-i.) 
Extrait  liquide  d'Eupatoire,  Fr.;  FlUssiges  Durchwachsener  Wasserhanf-Extrakt,  G. 
"  Eupatorium,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Diluted  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covQfed  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Eupatorium  is  exhausted. 
Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  perco- 
late, and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  ceyitimeters  [or  three  pints]."    U.  S. 

This  new  officinal  fluid  extract  will  have  but  a  limited  use,  although  it  well  repre- 
sents the  drug,  since  boneset  is  chiefly  employed  in  domestic  medicine.  It  is  of  a 
dark  greenish  brown  color,  and  the  dose  may  be  stated  as  from  twenty  minims  to  a 
fluidrachm  (1  •25-3-75  C.c). 

EXTRACTUM  FILICIS  LIQUIDUM.  5r.    Liquid  Extract  of  Fern. 

(EX-TRAC'TUM  FIL'I-CIS  LIQ'UI-DUM— llk'wg-dQm.) 

This,  being  properly  an  oleoresin,  will  be  considered  under  the  head  of  the  Oleo- 
resinse,  to  which  the  reader  is  referred. 

EXTRACTUM  FRANGUL^  FLUIDUM.  U.S.     Fluid  Extract  of 

Frangula. 
(ex-trXc'tum  frXn'gu-l^  tlu'i-dum.) 

Extrait  liquide  de  Bourdaine,  Fr.;  FlUssiges  Faulbaumrinde-Extrakt,  G. 

"  Frangula,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  with  two  parts 
[or  four  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty-five  grammes 
[or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.     When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
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orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Fran- 
gula  is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  another  new  fluid  extract  which  has  been  quite  largely  used  in  this  country 
during  the  last  ten  years.  It  is  intended  to  be  a  laxative,  but  it  is  frequently 
disappointing,  as  the  drug  is  rarely  to  be  obtained  of  uniform  good  quality.  The 
fluid  extract  is  of  a  dark  reddish  brown  color.     The  dose  is  ten  to  twenty  minims. 

EXTRACTUM  GELSEMII  FLUIDUM.  U.  S.     Fluid  Extract  of 

Gelsemium. 

(EX-TRXC'TUM  5EL-SEM'I-!  FLU'l-DtM.) 
Extrait  liquide  de  Jasmine  jaune,  Fr.;  Fliissiges  Gelber  Jasmin-Extrakt,  G. 
"  Gelsemium,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  a  sufficient  quantify,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  seventeen  fluidounces]  of 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator  ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  add- 
ing Alcohol,  until  the  Gelsemium  is  exhausted.  Reserve  the  first  »u'«e(y  cubic  centi- 
meters [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 
This  is  identical  with  the  fluid  extract  formerly  oflBcinal,  which  has  proved  very 
useful.  It  is  of  a  dark  reddish  brown  color.  The  dose  is  from  two  to  three  minims 
(0-12-0-18  C.c). 

EXTRACTUM  GENTIANJE.  U.  8.,  Br.    Extrad  of  Gentian, 

(EX-TK.\C'TITM  9£N-TI-A'N.S1— j6n-she-a'ne.) 

Extrait  de  Gentiane,  Fr.;  Enzian-Extrakt,  G. 

"  Gentian,  in  No.  20  powder,  ojie  hundred  parts  [or  sixteen  ounces  av.]  ;  Water, 
,  a  sufficient  quantity.  Moisten  the  powder  with  forty  parts  [or  six  fluidounces]  of 
Water,  and  let  it  macerate  for  twenty-four  hours ;  then  pack  it  in  a  conical  percola- 
tor, and  gradually  pour  Water  upon  it  until  the  infusion  passes  but  slightly  imbued 
with  the  properties  of  the  Gentian,  Reduce  the  liquid  to  three-fourths  of  its 
weight  by  boiling,  and  strain  ;  then,  by  means  of  a  water-bath,  evaporate  to  a  pilular 
consistence."  U.  S. 

"  Take  of  Gentian  Root,  sliced,  one  pound  [avoir.]  ;  Boiling  Distilled  Water  one 
gallon  [Imp.  measure].  Infuse  the  Gentian  in  the  Water  for  two  hours,  boil  for 
fifteen  minutes  ;  pour  ofi",  press,  and  strain.  Then  evaporate  the  liquor  by  a  water- 
bath  until  the  extract  is  of  a  suitable  consistence  for  forming  pills."  Br. 

The  U.  S.  plan  of  percolation  with  cold  water  is  admirably  adapted  to  the  extrac- 
tion of  the  active  matter  of  gentian,  and  even  the  British  method  of  maceration 
with  hot  water  is  much  better  than  the  old  plan  of  decoction.  By  the  use  of 
cold  water,  starch  and  pectic  acid  are  left  behind,  while  any  albumen  that  may  be 
taken  up  is  disposed  of  by  the  subsequent  boiling  and  straining. 

The  extract,  however,  may  be  advantageously  made  by  macerating  the  root  in  two 
parts  of  water  for  thirty-six  hours,  then  expressing  in  a  powerful  press,  again  macer- 
ating with  additional  water,  and  in  like  manner  expressing,  and  evaporating  the  united 
expressed  liquors.  MM.  Guibourt  and  Cadet  de  Vaux  obtained  by  maceration  in 
cold  water  an  extract  not  only  greater  in  amount,  but  more  transparent,  more  bitter, 
and  possessing  more  of  the  color  and  smell  of  the  root  than  that  prepared  by  de- 
coction. Guibourt  attributes  this  result  to  the  circumstance  that,  as  gentian  con- 
tains little  if  any  starch,  it  yields  nothing  to  boiling  which  it  will  not  also  yield  to 
cold  water  j  while  decoction  favors  the  combination  of  a  portion  of  the  coloring 
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matter  with  the  lignin.  But  this  opinion  requires  modification,  now  that  it  is  un- 
derstood that  gentian  contains  pectic  acid,  which  water  will  extract  when  boiling 
hot,  but  not  when  cold.  Gentian,  according  to  Brande,  yields  half  its  weight  of 
extract  by  decoction. 

As  ordinarily  procured,  the  extract  of  gentian  has  an  agreeable  odor,  is  very  bitter, 
and  of  a  dark  brown  color  approaching  to  black,  shining,  and  tenacious.  It  is  fre- 
quently used  as  a  tonic,  in  the  form  of  pill,  either  alone  or  in  connection  with  me- 
tallic preparations;  but  the  practice  of  some  pharmacists  of  using  it  indiscriminately 
as  a  pill  excipient  is  very  wrong  and  deserving  of  severe  censure.  The  dose  is  from 
ten  to  thirty  grains  (065-1-95  Gm.). 

EXTRACTUM  GENTIANS  FLUIDUM.   U.  8.     Fluid  Extract  of 

Gentian. 

(EX-TBXC'TUM  5fiN-TI-A'NiE  FLU'l-DtJM— j6n-Bhg-a'ne.) 
Extrait  liquide  do  Gentiane,  Fr.;   Fliissiges  Enzian-Extrakt,  G. 

"Gentian,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  fluidounces]  of 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,"  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Gentian  is  exhausted.  Re- 
serve the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate. 
By  means  of  a  water-bath,  distil  off  the  Alcohol  from  the  remainder  and  evaporate 
the  residue  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."  U.  S. 

This  is  a  translucent,  reddish  brown  fluid,  with  the  smell  and  taste  of  the  root.  It 
may  be  questionable  whether  it  was  needed,  though  it  has  the  advantage  that  we 
may  obtain  from  it  the  tonic  effects  of  the  drug  with  less  alcohol  than  in  an  equiv- 
alent quantity  of  the  tincture;  and  pharmaceutically  it  affords  a  convenient  method 
of  giving  to  mixtures  the  tonic  properties  of  gentian  when  required.  The  dose  is 
from  ten  to  thirty  minims  (0-6-1 -9  Co.). 

EXTRACTUM  GERANII  FLUIDUM.  U.  S.    Fluid  Extrad  of 

Geranium. 

(EX-TRXc'TUM  9E-RA'NI-i  FLU'I-DUM.) 
Extrait  de  Bee  de  Grue  tachete,  Fr.;  Fliissiges  Fleckenstorchschnabel-Extralit,  G. 

"  Geranium,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol,  and  having  moistened  the  powder  with  thirty-five  grammes  [or  eighteen 
fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward,  Diluted  Alcohol,  until  the  Geranium  is  exhausted.  Reserve  the 
first  seventy  cubic  centimeters  [or  thirty-four  fluidounces]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."  U.  S. 

The  quantity  of  glycerin  has  been  greatly  diminished  in  this  fluid  extract,  and 
the  process  is  now  unobjectionable.  It  is  a  dark  reddish  brown  liquid,  having  little 
odor  and  a  very  astringent  taste.  The  dose  is  from  thirty  minims  to  a  fluidrachm 
(1-9-3-75  C.c). 
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EXTRACTUM  GLYCYRRHIZ^.  U.  S.,  Br.  Extract  of  Glycyrrhka. 

[^Extract  of  Liquorice^ 

(EX-TBXC'TI'M  GLYg-TR-RHi'Z.E— glis-jr-ri'ze.) 

"  The  commercial  extract  of  the  root  of  Glycyrrhiza  glabra.  Linn^.  (^Nat.  Ord. 
LeguminoscB,  Papilionaceae.)"   U.  S. 

Succus  Liquiritiae,  P.  G.;  Liquorice,  Licorice;  Extrait  de  Reglisse,  Fr.;  Lakriz,  Lakrizensaft, 
Siissholrsaft,  G.;  Sugo  di  Liquirizia,  //.;  Regaliza  en  Ballos,  Sp. 

Liquorice  is  an  article  of  export  from  the  north  of  Spain,  particularly  Catalonia, 
where  it  is  obtained  in  the  following  manner.  The  roots  of  the  G.  glahra,  having 
been  dug  up,  thoroughly  cleansed,  and  half  dried  by  exposure  to  the  air,  are  cut 
into  small  pieces,  and  boiled  in  water  till  the  liquid  is  saturated.  The  decoction  is 
then  allowed  to  rest,  and,  after  the  dregs  have  subsided,  is  decanted,  and  evaporated 
to  the  proper  consistence.  The  extract,  thus  prepared,  is  formed  into  rolls  from  five 
to  six  inches  long  by  an  inch  in  diameter,  which  are  dried  in  the  air,  and  wrapped 
in  laurel  leaves. 

"  In  flattened  cylindrical  rolls,  from  six  inches  to  six  and  three-quarter  inches 
(150  to  175  mm.)  long,  and  from  five-eighths  to  one  and  one-sixteenth  inch  (15 
to  30  mm.)  thick  ;  of  a  glossy  black  color.  It  breaks  with  a  sharp,  conchoidal, 
shining  fracture,  and  has  a  very  sweet,  peculiar  taste.  Not  less  than  60  per  cent, 
of  it  should  be  soluble  in  cold  water."   U.  S. 

Much  liquorice  is  prepared  in  Calabria,  according  to  M.  Fee,  from  the  G. 
echinata,  which  abounds  in  that  country.  The  process  is  essentially  the  same  as 
that  just  described,  but  conducted  with  greater  care ;  and  the  Italian  liquorice  is 
purer  and  more  valuable  than  the  Spanish.  It  is  in  cylinders,  generally  somewhat 
smaller  than  the  Spanish,  and  usually  stamped  with  the  manufacturer "s  brand.  Most 
of  the  extract  brought  to  this  country  comes  from  Messina  and  Catania  in  Sicily 
and  Naples,  from  Seville  and  Saragossa  in  Spain,  and  from  Smyrna  in  Turkey. 
Perhaps  in  no  part  of  the  world  is  more  liquorice  consumed  than  in  this  country, 
from  four  to  five  thousand  tons  having  been  imported  annually  before  the  war  ;  but 
the  article  is  now  made  on  an  extensive  scale  in  this  country,  very  successfully, 
with  the  best  modern  appliances,  and  of  such  good  quality  as  to  have  almost  driven 
the  foreign  article  out  of  the  market.  The  importation  for  1881  was  only  about 
four  hundred  tons.  The  principal  use  of  Extract  of  Liquorice  is  in  the  manu- 
facture of  chewing  tobacco ;  that  in  the  form  of  rolls  as  sold  by  the  druggists  being 
a  comparatively  small  portion  of  the  whole  amount  consumed. 

Crude  Liquorice,  Liquorice  Paste,  or  Liq^torice  Mass,  as  it  is  variously  termed, 
is  found  in  the  market  in  cases  ranging  from  two  hundred  and  fifty  to  four  hundred 
pounds,  of  a  hard  pilular  consistence  and,  as  its  name  implies,  in  a  mass,  which  has 
been  run  into  the  case  while  hot  and  then  allowed  to  cool. 

The  importation  of  liquorice  paste  for  the  year  1881  at  the  port  of  New  York 
was  valued  at  §96,207,  of  liquorice  root  at  the  same  port  for  the  same  period 
$798,009. 

Liquorice  is  usually  in  cylindrical  rolls,  somewhat  flattened,  and  ofien  covered 
with  bay  leaves.  We  have  seen  it  in  the  London  market  in  large  cubical  masses. 
When  good,  it  is  very  black,  dry,  brittle,  breaking  with  a  shining  fracture,  of  a  very 
sweet,  peculiar,  slightly  acrid  or  bitterish  taste,  and  almost  entirely  soluble,  when  pure, 
in  boiling  water.  Neumann  obtained  460  parts  of  aqueous  extract  from  480  parts 
of  Spanish  liquorice.  It  is,  however,  considerably  less  soluble  in  cold  water.  It  is 
often  impure  from  accidental  or  fraudulent  addition,  or  careless  preparation.  Starch, 
sand,  the  juice  of  prunes,  etc.,  are  sometimes  added  ;  and  carbonaceous  matter,  and 
even  particles  of  copper,  are  found  in  it,  the  latter  arising  from  the  boilers  in  which 
the  decoction  is  evaporated.  Four  pounds  of  the  extract  have  yielded  two  drachms 
and  a  half  of  metallic  copper.  (^Fee.)  In  difi"erent  commercial  specimens  examined 
by  Chevallier,  he  found  from  9  to  50  per  cent,  of  insoluble  matter.  (Journ.  de  Pharm., 
XXX.  429.)  This  is  by  no  means,  however,  always  impurity.  In  the  preparation  of 
the  extract  by  decoction,  a  portion  of  matter  originally  insoluble,  or  rendered  so  by 
decoction,  is  taken  up,  and  is,  in  fact,  necessary  to  the  proper  constitution  of  the 
liquorice.     When  this  is  prepared  with  cold  water,  or  even  with  hot  water  by  simple 
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displacement,  the  extract  attracts  moisture  from  the  air,  becomes  soft,  and  loses  the 
characteristic  brittleness  of  the  drug.  The  additional  substances  taken  up  in  decoc- 
tion serve  to  protect  the  extract  against  this  change.  M.  Delondre  has  obtained 
the  same  result  by  using  steam  as  the  solvent.  He  prepares  from  the  root  an  excel- 
lent liquorice,  having  all  the  requisite  qualities  of  color,  taste,  and  permanence,  by 
passing  steam,  in  suitable  vessels,  through  the  coarse  powder  of  the  root.  The  vapor 
thoroughly  penetrates  the  powder,  and  is  drawn  off  as  it  condenses.  With  about 
500  lbs.  of  the  root,  this  treatment  is  continued  for  12  hours,  and  repeated  at  the 
end  of  5  days.  The  liquors  are  collected,  decanted,  clarified  with  about  4  lbs.  of 
gelatin,  and  quickly  evaporated.  After  being  put  into  the  form  of  cylinders,  the 
extract  is  kept  for  ten  days  in  a  drying  room,  at  a  temperature  of  77°.  (Ibid.,  p. 
433.)  A  bitter  or  empyreumatic  taste  is  a  sign  of  inferior  quality  in  liquorice.  As 
ordinarily  found  in  commerce,  it  requires  to  be  purified.*  (See  Extractum  Glycyr- 
rhizse, Parum.^ 

Liquorice  contains  glycyrrhizin,  Cj^HjgOg,  a  glucoside,  partly  free  and  partly  in 
combination  with  ammonia,  to  which  combination  the  characteristic  sweet  taste  of 
liquorice  is  due.  The  glycyrrhizin  when  boiled  with  dilute  acids  decomposes  into 
glycyrrhelin,  CjgHjgO^,  and  a  fermentable  sugar. 

The  refined  liquorice,  found  in  commerce  in  small  cylindrical  pieces  not  thicker 
than  a  pipe  stem,  is  prepared  by  dissolving  the  impure  extract  in  water  without 
boiling,  straining  the  solution,  and  evaporating.  The  object  of  this  process  is  to 
separate  not  only  the  insoluble  impurities,  but  also  the  acrid  oleoresinous  substance, 
which  is  extracted  by  long  boiling  from  the  liquorice  root,  and  is  necessarily  mixed 
with  the  unrefined  extract.  It  is  customary  to  add,  during  the  process,  a  portion 
of  sugar,  gum,  flour,  starch,  or  perhaps  glue.  These  additions,  or  something  equiva- 
lent, are  necessary  to  obviate  the  deliquescent  property  of  the  pure  liquorice.  Ac- 
cording to  M.  Delondre,  15  per  cent,  of  gum  is  the  proper  proportion,  when  this 
substance  is  used ;  Dr.  Greisler  has  found  sugar  of  milk  to  lessen  the  disposition  of 
the  extract  to  absorb  moisture ;  but  he  considers  the  best  addition,  on  the  whole, 
to  be  very  finely  powdered  liquorice  root,  which  should  be  used  in  the  proportion 
of  one  part  to  16  of  the  purified  extract.  (A.  J.  P.,  xxviii.  225.)  The  preparation 
is  sometimes  attacked  by  small  worms,  probably  in  consequence  of  the  farinaceous 
additions.  Excellent  liquorice  is  prepared  in  some  parts  of  England,  from  the  root 
cultivated  in  that  country.  The  Pontefract  cakes  are  small  lozenges  of  liquorice 
made  in  the  vicinity  of  Porafret. 

Medical  Properties  and  Uses.  Liquorice  is  a  useful  demulcent,  much  employed 
in  cough  mixtures,  and  frequently  added  to  infusions  or  decoctions,  in  order  to  cover 
the  taste  or  obtund  the  acrimony  of  the  principal  medicine.  A  piece  of  it,  held  in 
the  mouth  and  allowed  slowly  to  dissolve,  is  often  found  to  allay  cough  by  sheathing 
the  irritated  membrane  of  the  fauces.  It  is  used  in  pharmacy  to  impart  consistence 
to  pills  and  troches,  and  to  modify  the  taste  of  other  medicines. 

Off.  Prep.  Confectio  Sennas,  Br.;  Decoctum  Aloes  Compositum,  Br.;  Mistura 
Sennae  Composita,  Br.;  Pilulae  Ferri  lodidi,  U.  S.;  Tinctura  Aloes  ;  Tinctura  Rhei 
et  Sennae,  U.  S.;  Trochisci  Glycyrrhizae  et  Opii,  U.  S.;  Trochisci  Cubebae,  IT.  S.; 
Troehisci  Opii,  Br. 

*  The  following  results  of  an  examination  of  different  brands  of  liquorice  in  the  market  in 
relation  to  the  proportion  of  matters  soluble  and  those  insoluble  in  cold  water  contained  in  them 
respectively.,  by  Mr.  Wm.  N.  Martindell,  is  published  in  the  A.  J.  P.  (1873,  p.  151). 


Brands. 

Insoluble. 

Soluble. 

Loss. 

Brands. 

Insoluble. 

Soluble. 

Lobs. 

Corigliano,  "j    „  , 
Guzzolini,    J-,':*!^ 
P.&S.         j  »^"an. 

218  grs. 
175    " 
248    " 

280  gra. 
284    » 
248    " 

2  grs. 
41    " 
27    " 

M.  <fe  K.    American, 

233  grs. 
253    " 
116    « 

210  gra. 
176    " 
317    « 

67  grs. 
71    " 
67    " 

It  will  be  seen  from  the  above  table  that  the  American  exceeds  all  the  brands  in  solubility,  as 
well  as  in  that  brilliancy  of  its  fracture  which  is  a  highly  valued  indication  of  purity,  and  e.'tcel- 
(ence  of  preparation. 
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EXTRACTUM  GLYCYRRHIZ.E  FLUIDUM.  U.  S.,  Br.    Fluid 
Extract  of  Glycyrrhiza. 

(EX-TRAC'TrM  GLYg-TK-BHi'ZJE  FLU'I-DCM.) 

Extractam  Glycyrrhizae  Liqaidum,  Br.;  Liquid  Extract  of  Liquorice;  Extrait  liqaide  de 
Rfiglisse,  Fr.;  Fliissiges  Siissholz-Estrakt,  G. 

"  Glycyrrhiza,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Water  of  Ammonia,  Diluted  Alcohol,  each,  a  sufficient  quantify,  To  make  one  hun- 
dred cubic  centimeters  [or  three  pints].  Mix  three  parts  [or  three  fluidounces]  of 
Water  of  Ammonia  with  ninety-seven  parts  [or  six  and  a  quarter  pints]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  thirty-Jive  grammes  [or  eighteen 
fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  fur  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Glycyrrhiza  is 
exhausted.  Reserve  the  first  seventy-Jive  cubic  centimeters  [or  thirty-six  fluidounces] 
of  the  percolate,  and,  having  added  three  grammes  [or  one  and  a  half  fluidounces] 
of  Water  of  Ammonia  to  the  remainder,  evaporate  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

"  Take  of  Liquorice  Root,  in  coarse  powder,  one  pound  [av.] ;  Distilled  Water, 
/our  pounds  [Imp.  meas.].  Macerate  the  liquorice  root  with  two  pints  [Imp. 
meas.]  of  the  water  for  twelve  hours,  strain  and  press ;  again  macerate  the  pressed 
marc  with  the  remainder  of  the  water  for  six  hours,  strain  and  press.  Mix  the 
strained  liquors,  heat  them  to  212°  F.,  and  then  strain  through  flannel ;  then  evapo- 
rate by  a  water  bath  until  it  has  acquired,  when  cold,  a  specific  gravity  of  1-160  ; 
add  to  this  one-eighth  of  its  volume  of  rectified  spirit ;  let  the  mixture  stand  for 
twelve  hours,  and  filter."  Br. 

The  fluid  extract  of  U.  S.  Phai-m.  1880  differs  from  that  oflScinal  in  1870 
in  the  absence  of  glycerin  in  the  menstruum,  and  the  presence  of  water  of  ammonia. 
The  addition  of  the  ammonia  to  the  menstruum  was  suggested  by  Prof  J.  P.  Rem- 
ington. (See  Proc.  A-  P.  A.,  1878,  p.  757.)  The  formula  for  the  liquid  extract 
of  liquorice  of  the  British  Pharmacopoeia  has  several  inconvenient  manipulative 
features  about  it,  such  as  the  repeated  macerations  and  expressions,  evaporating  to 
a  certain  specific  gravity,  etc.  This  preparation  is  now  very  largely  used  as  an  adju- 
vant, and  for  disguising  the  bitter  taste  of  quinine,  which  should  be  added  to  the 
preparation  of  liquorice  just  before  the  dose  is  taken.  It  is  a  very  convenient  form 
for  using  liquorice,  the  objection  to  the  former  fluid  extracts  of  the  root  being  the 
slight  acridity  and  the  presence  of  too  much  alcohol.  The  ammonia  not  only  renders 
the  glycyrrhizin  soluble,  and  thus  materially  adds  to  the  power  and  sweetness  of 
the  fluid  extract,  but  the  acridity  is  greatly  lessened  through  its  influence.  It  is  a 
very  dark  reddish  brown  liquid,  having  the  well-known  sweet  taste  of  liquorice.  A 
sgrup  of  liquorice  may  be  made  by  adding  two  parts  of  fluid  extract  to  fourteen  of 
simple  syrup.  An  aromatic  elixir  of  liquorice  is  treated  of  under  Elixirs.  (See 
page  538.) 

EXTRACTUM  GLYCYRRHIZ.E  PURUM.   U.  S.   Pure  Extract 

of  Glycyrrhiza. 

(EX-TRAC'TUM  GLY(;-YR-RHI'ZJE  Pr'BCM.) 

Extractum  Glycyrrhizae  Depuratum,  Succus  LiquiritiiB  Dupuratus;  Extrait  deR^glisse  pur, /"r.; 
Reine3  Lakriz,  G. 

"Glycyrrhiza,  in  No.  20  ^powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Water  of  Ammonia,  fjieen  parts  [or  two  and  a  half  fluidounces]  ;  Distilled 
Water,  a  sufficient  quantify.  Mix  the  Water  of  Ammonia  with  three  hundred  parts 
[or  three  pints]  of  Distilled  Water,  and,  having  moistened  the  powder  with  one 
hundred  parts  [or  one  pint]  of  the  menstruum,  let  it  macerate  for  twenty-four  hours. 
Then  pack  it  moderately  in  a  cylindrical  glass  percolator,  and  gradually  pour  upon 
it,  first,  the  remainder  of  the  menstruum,  and  then.  Distilled  Water,  until  the  Gly- 
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cyrrhiza  is  exhausted.  Lastly,  by  means  of  a  water-bath,  evaporate  the  infusion  to 
a  pilular  consistence."    U.  S. 

The  British  directions  are  to  macerate  an  avoirdupois  poxind  of  liquorice  root, 
in  coarse  powder,  for  twelve  hours,  in  two  2)ints  of  distilled  water,  strain  and  press  ; 
again  to  macerate  the  pressed  marc  with  distilled  water  for  six  hours,  strain  and 
press;  then  to  mix  the  strained  liquors,  heat  to  212°,  strain  through  flannel;  and 
finally  evaporate,  by  means  of  a  water-bath,  to  a  proper  consistence  for  forming  pills. 
The  object  in  heating  the  infusion  to  212°  is  to  coagulate  the  albumen,  and  thus 
exclude  it  from  the  extract. 

The  necessity  for  a  pure  extract  of  liquorice  must  be  apparent  to  every  pharma- 
cist ;  the  very  variable  quality  of  the  commercial  extract  has  frequently  led  to  dis- 
appointment;  the  officinal  process  affords  a  preparation  which  is  unexceptionable, 
the  ammonia  rendering  the  glycyrrhizin  soluble,  yet  care  must  be  taken  in  its 
evaporation,  as  it  is  very  easily  injured  by  too  much  heat,  which  gives  it  an  em- 
pyreumatic  taste,  destroying  at  once  its  usefulness  as  an  agreeable  adjuvant. 

Off.  Prep.  Mistura  Glycyrrhizae  Composita,  U.  S. 

EXTRACTUM  GOSSYPII    RADICIS  FLUIDUM.     U.S.    Fluid 
Extract  of  Cotton  Root. 

(EX-TRXC'TUM  GOS-SVP'l-i  RA-Di'CIS  FLtJ'l-DUM.) 

Extrait  liquide  d'Ecorce  de  Catonnier,  Fr.;  Flli^ssigos  Baumwollenvvurzel-Extrakt,  G. 

Cotton  Hoot,  in  No.  30  powder,  one  ^lundred  ffiamnies  [or  fifty  ounces  av.]  ; 
Glycerin,  thirty  five  grammes  [or  thirteen  and  a  half  fluidounces]  ;  Alcohol,  a  suffi- 
cient quantify,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the 
Glycerin  with  sixty  five  grammes  [or  thirty-eight  fluidounces]  of  Alcohol,  and, 
having  moistened  the  powder  with  fifty  grammes  [or  twenty-six  fluidounces]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical  percolator,  and  pour  on  the  remainder 
of  the  menstruum.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  and,  when  the  liquid  in  the  perco- 
lator has  disappeared  from  the  surlace,  gradually  pour  on  Alcohol,  and  continue  the 
percolation  until  the  Cotton  Root  is  exhausted.  Reserve  the  first  seventy  cubic 
centimeters  [or  thirty-three  and  a  half  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."  U.  S. 

This  is  one  of  the  fluid  extracts  which  is  improved  by  the  use  of  glycerin  ;  the 
menstruum  here  selected,  it  is  believed,  will  prevent  the  gelatinization,  which  has 
been  a  troublesome  objection  to  the  fluid  extract  of  the  Pharmacopoeia  of  1870. 
Prof  J.  U.  Lloyd  prefers  a  menstruum  composed  of  ten  fluidounces  of  alcohol  and 
three  fluidounces  each  of  glycerin  and  water,  and  finishing  the  percolation  with  a 
mixture  composed  of  ten  fluidounces  of  alcohol  and  six  fluidounces  of  water.  It 
is  a  deep  reddish  liquid,  and  well  represents  the  root.  The  dose  is  half  a  fluidrachm 
to  a  fluidrachm  (19-3'75  C.c). 

EXTRACTUM  GRINDELItE  FLUIDUM.   U.  S.     Fluid  Extract  of 

Grindelia. 

(EX-TRAC'TUM  GRIN-DE'LI-.i;  FLtJ'l-DDM.) 

"  Grindelia,  in  No.  30  powder,  one  hundred  grammes  [or  flfty  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  .efficient  quantify,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  tliirty 
grammes  [or  seventeen  and  a  half  fluidounces]  of  the  mixture,  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  per- 
colator, close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
menstruum,  until  the  Grindelia  is  exhausted.     Reserve  the  first  eighty-five  cubic 
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centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to 
a  soil  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum 
to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three 
pints]."    U.S. 

This  is  a  new  officinal  fluid  extract  which  well  represents  the  drug ;  owing  to  the 
large  quantity  of  resinous  matter  present  it  does  not  mix  well  with  aqueous  liquids. 
It  is  a  dark  brown  liquid  having  the  peculiar  odor  of  grindelia.  The  dose  is  half 
a  fluidrachm  to  a  fluidrachm  (l-9-3'75  C.c), 

EXTRACTUM  GUARAX.E  FLUIDUM.  U.S.     Fluid  Extrad  of 

Guarana. 

(EX-TBXC'TUM  GUA-BA'X.^  FLC'I-DUM— gwa-ra'ne.) 

"  Guarana,  in  No.  60  powder,  one  hundred  gramvies  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  svfficieiit  quantity^  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol  with  one 
part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  twenty  grammes 
[or  twelve  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the 
Guarana  is  exhausted.  ReseiTe  the  first  eighty  cubic  centimeters  [or  thirty-eight 
fluidounces]  of  the  percolate.  By  means  of  a  water-bath,  distil  off"  the  Alcohol  from 
the  remainder,  and  evaporate  the  residue  to  a  soft  extract :  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimetas  [or  thiee  pints]."    U.  S. 

This  new  officinal  fluid  extract  is  of  doubtful  utility.  The  powdered  drug  itself 
is  portable,  not  unpleasant  to  the  taste,  and  is  efficient  when  given  diff"used  in  water  ; 
nothing  is  gained  by  making  it  into  a  fluid  extract.  The  fluid  extract  is  of  a  deep 
reddish  brown  color.     The  dose  is  one  to  two  fluidrachms  (3-75-75  C.c). 

EXTRACTUM  H^Mi^TOXYLI.  U.S.,  Br.    Extrad  of  Hsematoxylm. 

[Extrad  of  Logicood^ 

(EX-TK.\C'TUM  ILE-MA-TOX'Y-Li— he-ma-tOk'se-li.) 

Extractum  Ligni  Campechiani,  P.  G.;  Extrait  de  Boia  de  Campeche,  Fr,;  Campecbeholz-Ex- 
trakt,  G. 

"  Haematoxylon,  rasped,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Water,  one 
thousand  parts  [or  ten  pints].  Macerate  the  Haematoxylon  with  the  Water  for 
forty-eight  hours.  Then  boil  (avoiding  the  use  of  metallic  vessels)  until  one-half 
of  the  Water  has  evaporated;  strain  the  decoction,  while  hot,  and  evaporate  to 
dryness."  U.  S. 

"  Take  of  Logwood,  in  fine  chips,  one  pound  [avoirdupois]  ;  Boiling  Distilled 
Water  one  gallon  [Imperial  measure].  Infuse  the  Logwood  in  the  Water  for 
twenty-four  hours,  then  boil  down  to  one-half,  strain,  and  evaporate  to  dryness  by  a 
water  bath^  stirring  with  a  wooden  spatula.     Iron  vessels  should  not  be  used."  Br. 

This  is  one  of  the  few  instances  in  which  decoction  in  the  preparation  of  extracts 
is  not  considered  objectionable.  Iron  vessels  should  not  be  employed  in  the  process, 
in  consequence  of  the  presence  of  tannic  acid.  The  evaporation  should  be  carried 
so  far  that  the  extract  may  be  dry  and  brittle  when  cold.  About  20  lbs.  of  it  are 
obtained  from  one  cwt.  of  logwood.  {Brande.)  It  is  of  a  deep  ruby  color,  and  an 
astringent,  sweetish  taste,  and  has  all  the  medical  virtues  of  the  wood.  If  given 
in  pills,  these  should  be  recently  made,  as.  when  long  kept,  they  are  said  to  become 
80  hard  as  sometimes  to  pass  unchanged  through  the  bowels.  The  extract,  however, 
is  best  administered  in  solution.  The  dose  is  from  ten  to  thirty  grains  (0-65-1 -95 
Gm.).  This  extract  is  said  to  be  prepared  largely  in  Yucatan  and  other  parts  of 
Mexico. 
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EXTEACTUM  HAMAMELIDIS  FLUIDUM.  U.  S.    Fluid  Extract 

of  Hamamelis. 

(EX-TRAC'TUM  HAM-A-MEL'I-DIS  FLU'I-DUM.) 

"  Hamamelis,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity/,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  with  two  parts 
[or  four  pints]  of  Water,  and,  having  moistened  the  powder  with  thirti/ Jive  grammes 
[or  eighteen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Hamamelis 
is  exhausted.  Reserve  the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

This  is  a  new  oflicinal  fluid  extract,  which  well  represents  the  virtues  of  witch- 
hazel.     It  is  a  dark  reddish  brown  color;  the  dose  is  half  a  fluidrachm  (1'9  C.c). 

EXTRACTUM  HYDRASTIS  FLUIDUM.  U.  8.     Fluid  Extract  of 

Hydrastis. 

(EX-TEXC'TUM  HY-DRAS'TIS  FLtJ'l-DUM.) 

Extrait  liquide  de  Hydrastis,  Fr.;  Flussiges  Hydrastia-Extrakt,  G, 

"  Hydrastis,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
•with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty 
grammes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty  eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Hydrastis  is  exhausted.  Reserve  the  first  eighty  five  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate.  By  means  of  a  water-bath,  distil  ofi"  the  Alcohol 
from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  preparation  does  not  diti'er  materially  from  that  oflicinal  in  1870.  The  small 
proportion  of  glycerin  directed  in  the  former  process  has  been  dropped  ;  the  present 
menstruum  is  slightly  more  alcoholic.  The  fluid  extract  thoroughly  represents  the 
drug,  is  of  a  deep  brownish  yellow  color,  and  the  dose  is  from  one  to  two  fluid- 
drachms  (3-75-7-5  C.c). 

EXTEACTUM  HYOSCYAMI.  Br.     Extract  of  Hyoscyamus. 

(EX-TRAC'TUM  HY-OS-CY'A-MI.)  '  > 

Extrait  de  Jusquiame,  Fr.;  Bilsenkraut-Extral<t,  G. 

The  process  of  preparing  this  Extract  from  the  fresh  leaves  is  no  longer  officinal 
in  U.  S.  P.   (See  Alcoholic  'Extract  of  Hyoscyamus?) 

In  the  British  Pharmacopoeia  this  extract  is  prepared  from  "  the  fresh  Leaves  and 
young  Branches  of  Hyoscyamus"  in  the  same  manner  precisely  as  Extract  of  Aco- 
nite. (See  Extr actum  Aconiti.) 

MM.  Solon  and  Soubeiran  have  shown  that  the  insoluble  matter  separated  from 
the  expressed  juice  of  henbane  by  filtering,  and  that  coagulated  by  heat,  are  nearly 
if  not  quite  inert ;  so  that  the  juice  may  be  usefully  clarified  before  evaporation.  (A. 
J.  P.,  viii.  228.)  The  retention  of  the  chlorophyll,  however,  as  provided  for  in  the 
British  formula,  is  thought  to  be  advantageous.     This  kind  of  Extract  of  Henbane 
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is  chiefly  derived  from  England.  Mr.  Brande  says  that  one  cwt.  of  the  fresh  herb 
affords  between  four  and  five  pounds.     M.  Recluz  obtained  one  part  from  sixteen. 

The  extract  is  of  a  dark  olive  color,  of  a  narcotic  rather  unpleasant  odor,  and  a 
bitterish,  nauseous,  slightly  saline  taste.  It  retains  its  softness  for  a  long  time,  but 
at  the  end  of  three  or  four  years  becomes  dry,  and  exhibits,  when  broken,  small 
crystals  of  nitrate  of  potassium  and  chloride  of  sodium.  {Becluz.)  Like  all  the  in- 
spissated juices,  it  is  of  variable  strength,  according  to  its  age,  the  care  used  in  its 
preparation,  and  the  character  of  the  leaves.  (See  Hi/oscyamus.') 

Much  depends  on  the  choice  of  the  leaves ;  and  too  little  attention  is  paid  to  this 
point.  In  reference  to  the  biennial  plant,  there  seems  to  be  no  doubt  that  the  leaves 
of  the  second  year  are  much  more  efficacious  than  those  of  the  first,  and  should, 
therefore,  always  be  selected.  It  is  stated  under  Hyoscyamus.  that  the  leaves 
should  be  gathered  soon  after  the  plant  has  flowered.  Mr.  Charles  Cracknell  gives 
more  particular  directions.  He  thinks  that  the  plant  is  in  a  fit  state  for  collection 
only  during  a  very  short  period,  namely,  when  the  flowers  at  the  top  are  blown,  but 
have  not  yet  begun  to  fade,  and  the  seed-vessels  and  seeds  which  have  been  formed 
are  still  soft  and  juicy.  For  other  observations  on  the  preparation  of  this  extract, 
see  a  paper  by  Mr.  Cracknell  in  A.  J.  P.  (xxiii.  245). 

An  important  contribution  to  our  knowledge,  as  to  the  proper  choice  of  the  parts 
of  this  plant  to  be  expressed,  has  been  made  by  Mr.  T.  B.  Groves,  of  England. 
Whatever  may  be  the  case  with  those  plants,  such  as  aconite,  the  roots  of  which 
are  active,  and  in  which  the  juice  containing  the  active  matter,  on  its  way  from  the 
leaves  to  the  root,  might  be  supposed  to  exist  in  the  young  stems,  this  does  not  ap- 
pear to  be  the  case  with  the  Hyoscyamus ;  and,  accordingly,  an  extract  obtained  by 
inspissating  the  juice  of  the  stems  was  found  altogether  inferior  to  another  obtained 
in  like  manner  from  the  leaves,  being  not  only  less  in  amount,  but  less  bitter  and 
odorous,  and  more  saline,  showing  that  it  contained  more  of  the  ordinary  salts  of 
the  plant,  and  less  of  its  active  matter.  (P.  J.  Tr.,  1862,  p.  376.) 

In  the  use  of  the  extract  it  is  advisable  to  begin  with  a  moderate  dose,  two  or  three 
grains  (0-13-0-20  Gm.)  for  instance,  and  gradually  to  increase  the  quantity  till  some 
effect  is  experienced,  and  the  degree  of  efficiency  of  the  particular  parcel  employed 
is  ascertained.  It  is  usually  given  in  pill.  It  is  sometimes  used  externally  for  the 
same  purpose  as  extract  of  belladonna. 

Off.  Frep.  Pilula  Colocynthidis  et  Hyoscyami,  Br. 

EXTRACTUM   HYOSCYAMI   ALCOHOLICUM.  U.S.    Alcoholic 

Extract  of  Hyoscyamus. 
(ex-trXc'tcm  ht-os-cT'a-mi  Xl-co-hol'i-cum.) 

Extrait  alcoolique  de  Jasquiame,  Fr.;  Spirituoses  Bilsenkraut-Extrakt,  G. 

"Hyoscyamus,  recently  dried  and  in  No.  60  powder,  one  hundred  parts  [or  six- 
teen ounces  av.]  ;  Alcohol,  tico  hundred  parts  [or  two  and  a  quarter  pints]  ;  Water, 
one  hundred  parts  [or  one  pint]  ;  Diluted  Alcohol,  a  sufficient  quantity.  Mix  the 
Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six 
fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  then,  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture 
are  obtained,  or  the  Hyoscyamus  is  exhausted.  Reserve  the  first  ninety  parts  [or 
fourteen  fluidounces]  of  the  percolate,  evaporate  the  remainder,  at  a  temperature 
not  exceeding  50°  C.  (122°  F.),  to  ten  parts  [or  one  fluidounce]  ;  mix  this  with 
the  reserved  portion,  and  evaporate,  at  or  below  the  before-mentioned  temperature, 
to  a  pilular  consistence."    U.  S. 

This  is  a  much  more  reliable  and  active  preparation  than  the  inspissated  juice, 
or,  as  it  is  usually  termed,  English  extract.  It  is  of  a  dark  olive  color,  with  the  pecu- 
liar odor  of  hyoscyamus.     The  dose  is  from  one  to  two  grains  (0-065-013  Gm.). 


622  Extradum  Hyoscyami  Fluidum,  part  i. 

EXTRACTUM  HYOSCYAMI  FLUIDUM.  U.S.    Fluid  Extract  of 

Hyoscyamus. 

(EX-TRAC'TUM  HY-OS-CY'A-MI  FLU'I-DUM.) 

Extrait  liquide  de  Jusquiame,  Fr.;  Fliissigea  Bilsenkraut-Extrakt,  G. 

"  Ilyosoyamus,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quaniity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  water,  and,  having  moistened  the  powder  with  forti/ 
grammes  [or  twenty-three  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindri- 
cal percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close 
the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum  until 
the  Hyoscyamus  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  [or 
forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature 
not  exceeding  5U°  C.  (122°  F.),  to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundred 
cubic  centimeters  [or  three  pints]."  U.  S. 

This  fluid  extract  was  improved  in  the  last  revision  by  abandoning  the  glycerin 
directed  in  the  former  process.  It  is  of  a  very  dark  greenish  brown  color,  and  is 
given  in  the  dose  of  five  minims  (0'3  C.c.)  to  commence  with. 

EXTRACTUM  IPECACUANHA  FLUIDUM.   U.S.  Fluid  Extract 

of  Ipecac. 

(EX-TRXC'TUM  IP-E-CXC-U-XN'H^  FLU'I-DUM— Ip-e-kak-yu-an'e.) 
Extrait  liquide   d'Ipecacuanha,  Fr.;  Fliissiges  Ipecacuanha-Extrakt,  G. 

"  Ipecac,  in  No.  80  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, Water,  each,  a  sufficient  quantify,  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Moisten  the  powder  with  thirty-fve  grammes  [or  twenty  fluidounces] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alco- 
hol to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty -eight  hours.  Then  allow  the  percolation  to  proceed  until 
the  Ipecac  is  exhausted.  By  means  of  a  water-bath  distil  off"  the  Alcohol  from  the 
tincture  until  the  residue  measures  yi/%  cubic  centimeters  [or  one  and  a  half  pints], 
and  add  to  it  one  hundred  cubic  centimeters  [or  three  pints]  of  Water.  Evaporate 
the  mixture  to  seventy-five  cubic  centimeters  [or  two  and  a  quarter  pints],  and,  when 
cool,  filter.  Wash  the  precipitate  upon  the  filter,  with  Water,  until  the  latter  passes 
through  tasteless,  evaporate  the  filtrate  and  washings  to  fifty  cubic  centimeters  [or 
one  and  a  half  pints],  allow  to  cool,  and  add  enough  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]." 

It  is  probable  that  a  greater  improvement  will  be  noticed  in  this  than  in  any  of 
the  other  fluid  extracts;  indeed,  the  process  of  the  Pharmacopoeia  of  1870  was 
almost  inoperative ;  the  preparation  was  turbid  and  unfit  for  its  principal  use,  the 
making  of  syrup  of  ipecacuanha  (^A.  J.  P.,  1873,  pp.  211,  481;  1876,  p.  337: 
N.  R.,  1880,  p.  14),  because  no  provision  was  made  for  the  separation  of  the  apo- 
thegmatic  substance  which  causes  the  turbidity.  The  present  formula  closely  resem- 
bles that  officinal  in  1860 ;  in  our  opinion,  it  would  have  been  better  to  have 
directed  the  mixture  to  stand  undisturbed  forty-eight  hours  before  filtering.  This 
would  have  allowed  sufficient  time  for  the  insoluble  apothegmatic  substances  to 
thoroughly  separate  out. 

This  fluid  extract  is  a  thin,  dark  reddish  brown  transparent  liquid,  of  a  bitterish 
slightly  acrid  taste,  but  without  the  nauseous  flavor  of  the  root.  The  emetic  dose 
would  be  from  fifteen  to  thirty  minims  (0-9-l'9  C.c).  It  is  a  convenient  prepara- 
tion for  adding  to  expectorant  and  diaphoretic  mixtures,  and  is  used  officinally  prin- 
cipally in  preparing  the  syrup  of  ipecacuanha. 

Off.  Prep.  Syrupus  Ipecacuanhae,  U.  S.;  Tinctura  Ipecacuanhae  et  Opii,  IT.  S.; 
Vinum  Ipecacuanhae,  U.  S. 


PART  I.  Extradum  Iridis. — Extradum  Jalapee.  623 

EXTRACTUM  IRIDIS.  U.  S.     Extrad  of  Iris. 

(EX-TRAC'TUM  IB'I-DIS.) 

Extrait  d'Iris  vari^,  Fr.;  V'erschiedenfarbige  Schwertlilie-Extrakt,  G. 

"  Iris  ia  No.  60  ipowder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Alcohol, 
two  hundred  and  twenty-jice  parts  [or  two  and  a  half  pints]  ;  Water,  seventy-five 
parts  [or  twelve  fluidounces]  ;  Diluted  Alcohol,  a  svfiicient  quantity.  Mix  the 
Alcohol  and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six  and 
a  half  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and 
then,  Diluted  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Iris  is  exhausted.  By  means  of  a  water-bath,  distil  ofi"  the  Alco- 
hol from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule,  evapo- 
rate it,  on  a  water-bath,  to  a  pilular  consistence."  U.  S. 

This  is  a  new  ofiicinal  extract,  which  has  been  introduced  to  afford  an  opportunity 
of  using  blue  flag  in  the  pilular  form.  The  drug  appears  to  us  to  be  too  seldom 
used  to  merit  this  distinction.     The  dose  is  one  to  two  grains (0-065  to  0;13  Gm.). 

EXTRACTUM  IRIDIS  FLUIDUM.  U.  S.     Fluid  Extrad  of  Iris. 

(EX-TRAC'TIM  IR'I-DIS  FLU'I-DUM.) 

Fluid  Extract  of  Blue  Flag;  Extrait  liquide  d'Iris  vari6,  Fr.;  Fliissiges  Verschiedenfarbige 
Schwertlilie-Extrakt,  G. 

"  Iris,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol  with 
one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  forty 
grammes  [or  twenty-three  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylin- 
drical percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and 
leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  i'rom  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum 
until  the  Iris  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  on  a  water-bath,  to  a 
soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to 
make  the  Fluid  Extract  measure  one  hundred  cubic-  centimeters  [or  three  pints]." 

U.S. 
This  is  a  new  officinal  fluid  extract.     The  menstruum  used  is  practically  the 

same  as  that  employed  in  exhausting  blue  flag  in  making  the  extract,  and  it  will  no 

doubt  make  a  representative  fluid  extract.     The  dose  is  five  to  ten  minims  (0-3  to 

0-6  C.c). 

EXTRACTUM  JALAPS.  Br.     Extrad  of  Jalap. 

(EX-TRAC'TUM  J.\-LA'P^.) 
Extrait  de  Jalap,  Fr.:  Jalapen-Extrakt,  G. 

"  Take  of  Jalap,  in  coarse  powder,  one  pound  [avoirdupois] ;  Rectified  Spirit 
four  pints  [Imperial  measure]  ;  Distilled  Water  07ie  gallon  [Imp.  meas.].  Macerate 
the  Jalap  in  the  Spirit  for  seven  days ;  pres.s  out  the  tincture,  then  filter,  and  distil 
off  the  Spirit,  leaving  a  soft  extract.  Again  macerate  the  residual  Jalap  in  the 
Water  for  four  hours,  express,  strain  through  flannel,  and  evaporate,  by  a  water-bath, 
to  a  soft  extract.  Mix  the  two  extracts,  and  evaporate,  at  a  temperature  not  exceed- 
ing 140°,  until  it  has  acquired  a  suitable  consistence  for  forming  pills,"  Br. 

This  extract  has  been  replaced  in  the  present  U.  S.  Pharmacopoeia  by  the 
abstract. 

Jalap  contains  a  considerable  quantity  of  starch,  which  is  extracted  by  decoction, 
but  left  behind  by  cold  water ;  and,  as  this  principle  serves  only  to  impede  the  fil- 
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tration  or  straining,  and  augment  the  bulk  of  the  extract,  without  adding  to  its 
virtues,  cold  water  is  very  properly  used  in  the  process.  The  use  both  of  alcohol 
and  of  water  was  deemed  necessary,  in  order  to  extract  all  the  medicinal  qualities  of 
the  drug ;  and  they  are  employed  successively,  under  the  impression  that  the  pre- 
vious removal  of  the  resin  by  the  former  facilitates  the  action  of  the  latter ;  but 
Mr.  A.  B.  Taylor  satisfactorily  determined  that  the  substance  which  water  will 
extract  from  jalap,  previously  exhausted  by  alcohol,  has  no  observable  influence  on 
the  system ;  having  taken  240  grains  of  the  matter  thus  extracted  without  effect. 
(Proc.  A.  P.  A.,  1864,  p.  215.)  And  it  was  shown,  moreover,  that  the  aqueous 
extract  of  jalap  is  hygroscopic,  and  that  it  is  the  cause  of  the  inconvenient  harden- 
ing of  the  powdered  extract.  The  substitution  of  dried  sugar  of  milk  for  the  inert, 
hygroscopic,  aqueous  extract  is  certainly  an  improvement.  (See  Ahstractum  Jalapse.) 
The  use  of  percolation,  as  directed  by  the  U.  S.  Pharmacopoeia  of  1870,  enabled  the 
cold  water  to  extract  the  soluble  parts  without  the  long  maceration  which  would  other- 
wise have  been  necessary.  According  to  Cadet  de  Gassicourt,  water  at  ordinary  tem- 
peratures, and  in  the  old  mode,  acts  so  slowly  that  fermentation  takes  place  before 
the  active  matter  is  all  dissolved.  Hence,  if  the  extract  be  prepared  without  per- 
colation, the  residuum,  after  the  tincture  has  been  decanted,  should  be  digested  with 
water  at  a  heat  of  about  90°  or  100°  F.,  which,  while  it  is  insufficient  for  the  solu- 
tion of  the  starch,  enables  the  solvent  to  take  up  the  active  matter  with  sufficient 
rapidity. 

One  cwt.  of  jalap  affords,  according  to  Mr.  Brande,  about  fifty  pounds  of  aque- 
ous extract  and  fifteen  of  resin.  The  product  of  the  former  is  somewhat  less  by 
infusion  than  by  decoction ;  and  the  extract  is  proportionately  stronger. 

There  is  reason  to  believe,  as  we  have  been  informed  on  good  authority,  that 
what  ia  sold  for  extract  of  jalap  is  sometimes  prepared  from  tubers  which  have  been 
previously  exhausted  of  their  resin  by  alcohol ;  and  a  spurious  substance  has  been 
offered  in  considerable  quantities  in  our  markets  for  extract  of  jalap,  which  Messrs. 
Chas.  Bullock  and  Prof.  Parrish  proved  to  owe  its  purgative  property  to  42  per 
cent,  of  gamboge.  {A.  J.  P.,  1862,  p.  113.) 

Extract  of  jalap  is  of  a  dark  brown  color,  slightly  translucent  at  the  edges,  and 
tenacious  when  not  perfectly  dry.  It  contains  the  resin  and  gummy  extractive,  and, 
consequently,  has  all  the  medical  properties  of  the  root ;  but  it  is  not  often  exhibited 
alone,  being  chiefly  used  as  an  ingredient  of  purgative  pills,  for  which  it  is  adapted 
by  its  comparatively  small  bulk.  It  is  most  conveniently  kept  for  use  in  the  form 
of  powder,  which,  however,  is  apt  to  attract  moisture  and  to  aggregate  into  a  solid 
mass,  unless  carefully  excluded  from  the  air.  The  dose  is  from  ten  to  twenty  grains 
(0"65-l-3  Gm.),  or  rather  more  than  half  that  of  jalap.* 

•EXTRACTUM  JUGLANDIS.  U.S.    Extrad  of  Juglam, 

(EX-TRAC'TUM  JUG-LXn'DIS.) 

Extrait  d'Ecorce  de  Noyer  gris,  Fr.;  Butternussrinden-Extrakt,  G. 

"  Juglans,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Gly- 
cerin, Alcohol,  each,  a  sufficient  quantity.  Moisten  the  powder  with  forty  parts 
[or  six  fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then 
add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When 
the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having 
closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  per- 
colation to  proceed,  gradually  adding  Alcohol,  until  three  hundred  parts  [or  three 

*  Fluid  Extract  of  Jalap.  The  following  process  has  been  proposed  by  Prof.  Procter.  Take  of 
jalap,  in  coarse  powder,  3xvi ;  sugar,  §viij  ;  carbonate  of  potassium,  ^ss:  alcohol,  water,  each, 
q.  8.  Add  to  the  jalap  one  pint  of  a  mixture  consisting  of  two  parts  of  alcohol  and  one  of  water, 
and  set  aside  for  twenty-four  hours.  Then  put  the  mixture  into  a  percolator,  and  pour  on  it  di- 
luted alcohol  until  half  a  gallon  has  passed.  Evaporate  the  filtered  liquid  one-half,  add  the  sugar 
and  carbonate  of  potassium,  and  evaporate  to  12  fluidounces.  Put  the  liquid,  while  warm,  into  a 
pint  bottle,  add  four  fluidounces  of  alcohol,  and  mix.  The  carbonate  of  potassium  renders  the 
resin  soluble  in  water,  and  probably  favorably  qualifies  the  irritating  properties  of  the  jalap.  A 
fluidrachm  of  this  extract  would  represent  a  drachm  of  jalap,  so  that  the  dose  should  be  from  15 
to  30  minims  (0-9  to  1-9  Co.).     {A.  J.  P.,  xxix.  108.) 
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pints]  of  tincture  are  obtained,  or  the  Juglans  is  exhaasted.  By  means  of  a  water- 
baih,  distil  off  the  Alcohol  from  the  tincture,  and,  having  placed  the  residue  in  a 
porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly, 
weigh  the  Extract  and  thoroughly  incorporate  with  it,  while  still  warm,y?cc  j>er 
cent,  of  Glycerin."  U.  S. 

This  extract  was  formerly  for  the  most  part  prepared  by  the  country  people,  who 
are  said  to  have  used  the  bark  of  the  branches,  and  even  the  branches  themselves, 
instead  of  the  inner  bark  of  the  root ;  and  to  have  injured  the  preparation  by  too 
much  heat.  That  it  should  have  proved  uncertain  in  the  hands  of  many  physicians 
is,  therefore,  not  a  matter  of  surprise.  It  should  be  prepared  by  the  apothecary, 
and  from  the  inner  bark  of  the  root  gathered  in  jNIay  or  June.  Experiments  made 
by  B.  F.  Moise  {A.  J.  P.,  1881,  p.  153)  prove  that  alcohol  and  diluted  alcohol  are 
better  menstrua  than  water  for  the*  bark.  Prof  Procter  found  an  extract  of  the 
fresh  bark  prepared  with  diluted  alcohol  to  have  much  more  of  the  pungency  of  the 
bark  than  the  officinal ;  on  account  of  these  results,  the  process  for  the  extract  was 
changed  at  the  last  revision,  and  alcohol  substituted  for  water  as  a  menstruum. 

The  extract  of  butternut  is  of  a  black  color,  sweetish  odor,  and  bitter  astringent 
taste.    In  the  dose  of  five  or  ten  grains  (0-33-0-65  Gm.),  it  acts  as  a  mild  cathartic. 

EXTRACTUM  KRAMERISE.   U.S.,  Br.     Extrad  of  Krameria.  Ex- 
trad  of  Rhaiany. 

(EX-TR.\C'TUM  KRA-ME'RI-^.) 
Extractum  Ratanhae,  P.G.;  Extrait  de  Ratanhia,  Fr.;  Ratanha  Extrakt,  G, 
'■  Krameria,  in  No.  40  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Water, 
a  sufficient  quantity.     Moisten  the  powder  with  thirty  parts  [or  four  and  a  half 
fluidounces]  of  ^Vater,  pack  it  in  a  conical  glass  percolator,  and  gradually  pour 
Water  upon  it,  until  the  infusion  passes  but  slightly  imbued  with  the  astringency . 
of  the  Krameria.     Heat  the  liquid  to  the  boiling  point,  strain,  and,  by  means 
of  a  water-bath,  at  a  temperature  not  exceeding  70°  C.  (158°  F.),  evaporate  to 
dryness."  IT.  S. 

"  Take  of  Rhatany  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Distilled 
water  a  sufficiency.  Macerate  the  Rhatany  in  a  pint  and  a  half  [Imperial  measure] 
of  the  Water  for  twenty-four  hours ;  then  pack  in  a  percolator,  and  add  more  Dis- 
tilled Water,  until  twelve  pints  [Imp.  meas.]  have  been  collected,  or  the  Rhatany  is 
exhausted.     Evaporate  the  liquor  by  a  water-bath  to  dryness."  Br. 

In  selecting  a  plan  for  the  preparation  of  this  extract,  it  was  undoubtedly  wise  to 
adopt  the  mode  of  displacement,  with  cold  water  as  the  menstruum.  It  is  absolutely 
necessary  to  the  success  of  the  process,  that  the  root  should  be  well  and  uniformly 
comminuted;  and  the  "No.  30  powder"  of  the  U.  S.  Pharmacopoeia  is,  therefore, 
preferable  to  the  "  coarse  powder"  of  the  British.  The  wood  of  the  root  yielded  to 
Prof.  Procter  only  6'8  per  cent,  of  extract,  while  the  bark  separated  from  the  wood 
yielded  33  per  cent.  As  the  wood  is  of  difficult  pulverization,  the  inference  is  ob- 
vious, that,  in  powdering  the  roots,  the  ligneous  portion  may  be  rejected  with  advan- 
tage. {A.  J.  P.,  xiv.  270.)  As  a  prolonged  exposure  of  the  infusion  to  the  air  is 
attended  with  the  absorption  of  oxygen,  and  the  production  of  insoluble  apotheme, 
it  is  desirable  that  the  evaporation  should  be  conducted  rapidly,  or  in  a  vacuum.  There 
scarcely  appears  to  be  occasion,  in  the  case  of  rhatany,  for  heating  and  filtering  the 
infusion  before  evaporation,  the  only  use  of  which  is  to  get  rid  of  albumen,  which 
is  not  among  the  recognized  ingredients  of  the  root. 

Very  inferior  extracts  of  rhatany  are  often  sold.  Such  is  the  South  American 
extract,  which  has  been  occasionally  imported.  As  the  product  obtained  by  decoc- 
tion is  greater  than  that  afforded  by  the  officinal  plan,  the  temptation  to  substitute 
the  former  is  not  always  resisted,  although  it  has  been  shown  to  contain  nearly  50 
per  cent,  of  insoluble  matter.  Some  druggists  prepare  the  extract  with  an  alcoholic 
menstruum,  with  a  view  to  the  greater  product ;  but  the  extract  thus  prepared  has 
from  20  to  30  per  cent,  less  of  the  active  principle  than  the  officinal.  A  substance 
has  been  shown  to  us,  said  to  have  been  imported  as  extract  of  rhatany  from  Europe, 
which  was  nearly  tasteless,  and  was  plausibly  conjectured  to  be  the  dried  coagulated 
40 
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matter  of  old  tincture  of  kino.  Indeed,  we  are  informed  that  very  little  of  the 
genuine  extract,  prepared  according  to  the  officinal  directions,  is  to  be  found  in  the 
drug  stores. 

Extract  of  rhatany  should  have  a  reddish  brown  color,  a  smooth  shining  fracture, 
and  a  very  astringent  taste,  and  should  be  almost  entirely  soluble  in  water.  Its 
virtues  may  be  considered  as  in  proportion  to  its  solubility.  It  is  much  used  for  all 
the  purposes  for  which  the  astringent  extracts  are  employed.  The  dose  is  from  ten 
to  twenty  grains  (0-65-1 -3  Gm.). 

Off.  Prep.  Trochisci  Krameriae. 

EXTRACTUM  KRAMERI^  FLUIDUM.   U.S.     Fluid  Extract  of 

Krameria. 
(ex-tkXc'tum  kka-me'ri-^  flu'i-dum.) 

Extrait  liquide  de  Ratanhia,  Fr.;  Fliissiges  Ratanha-Extrakt,  G. 

"  Krameria,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Gly- 
cerin, twenty  grammes  [or  seven  and  a  half  fluidounces]  ;  Diluted  Alcohol,  a  siiji- 
cient  quantity^  To  make  one  hundred  ciihic  centimeters  [or  three  pints].  Mix  the 
Glycerin  with  eighty  grammes  [or  forty-one  fluidounces]  of  Diluted  Alcohol,  and, 
having  moistened  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward, 
Diluted  Alcohol,  until  the  Krameria  is  exhausted.  Reserve  the  first  seventy  cubic 
centimeters  [or  thirty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remain- 
der CO  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted 
Alcohol  to  make  the  Fluid  Extract  measure  owe  hundred  cubic  centimeters  [or  three 
pints]."    U.S. 

This  process  does  not  differ  essentially  from  that  formerly  officinal ;  the  fluid 
extract  well  represents  the  root,  and  is  of  a  deep  red  color  and  very  astringent  taste. 
The  dose  is  from  ten  minims  to  a  fluidrachm  (0'6-3-75  C.c). 

Off.  Prep.  Syrupus  Krameriae. 

EXTRACTUM  LACTUC^.  Br.     Extract  of  Lettuce. 

(EX-TRAC'TUM  LAC-TU'g^.) 

Extractum  Lactucae  Virosse,  P.G.;  Thridacium;  Extrait  deTiges  do  Laitue,  Thridace,  Fr.;  Gift- 
lattieh-Extrakt,  0. 

In  the  British  Pharmacopoeia,  this  extract  is  prepared  from  "  the  Flowering 
Herb  of  Lettuce,"  in  the  same  manner  precisely  as  Extract  of  Aconite.  (See  Ex- 
tractum Aconiti.)  For  the  medical  properties  and  uses  of  extract  of  lettuce  the 
reader  is  referred  to  the  article  on  Lactucarium.  The  dose  is  from  five  to  fifteen 
grains  (0-33-1  Gm.). 

EXTRACTUM  LACTUCARII  FLUIDUM.   U.S    Fluid  Extract 

of  Lactucarium. 

(EX-TRAC'TUM  LXC-TU-CA'RI-I  FLU'I-DUM.) 
Extrait  liquide  de  Tiges  de  Laitue  (Thridace).  Fr.;  Fliissiges  Giftlattich-Extrakt,  G. 
"  Lactucarium,  in  coarse  pieces,  one  hundred  grammes  [or  twelve  and  a  half 
ounces  av.]  ;  Ether,  one  hundred  grammes  [or  one  pint]  ;  Alcohol,  Water,  each,  a 
sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  twelve  fluidounces]. 
Add  the  Lactucarium  to  the  Ether  contained  in  a  tared  flask  having  the  capacity 
of  six  hundred  cubic  centimeters  [or  about  four  and  a  half  pints],  and  let  it  macerate 
for  twenty-four  hours ;  then  add  tJiree  hundred  grammes  [or  two  and  a  quarter 
pints]  of  Water,  and  shake  the  mixture  well.  Fit  a  bent  glass  tube  into  the  neck 
of  the  flask,  and,  having  immersed  the  flask  in  hot  water,  recover  the  Ether  by  dis- 
tillation.    When   all  the  Ether  has  distilled  over,  remove  the  tube,  and,  after 
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thoroughly  shaking  the  contents  of  the  flask,  continue  the  heat  for  half  an  hour. 
Let  the  mixture  cool,  add  one  hundred  grammes  [or  fourteen  and  a  half  fluidounces] 
of  Alcohol,  and  enough  Water  to  make  the  whole  mixture  weigh  Jive  hundred 
grammes  [or  sixty-four  ounces  av.]  ;  after  maceration  for  twenty-four  hours,  with 
occasional  agitation,  express  and  filter  the  liquid.  Return  the  dregs  to  the  flask  and 
macerate  them  with  ttco  hundred  grammes  [or  twenty-eight  fluidounces]  of  a  mix- 
ture of  Alcohol  and  Water  made  in  the  proportion  of  one  part  [or  eight  fluidounces] 
of  Alcohol  to  three  parts  [or  twenty  fluidounces]  of  Water;  repeat  the  maceration 
two  or  three  times  succe.-?sively  with  fresh  portions  of  the  mixture,  until  the  dregs 
are  tasteless,  or  nearly  so.  Mix,  and  filter  the  liquids  thus  obtained,  and  concen- 
trate them,  by  means  of  a  water-bath  (the  first  expressed  liquid  by  itself ),  until  the 
combined  weight  of  the  liquids  is  sixty  grammes  [or  seven  and  a  half  ounces 
av.];  mix. the  liquids,  add  forty  grammes  [or  six  fluidounces]  of  Alcohol,  and  let 
the  mixture  cool  in  the  evaporating  vessel,  stirring  the  mixture  frequently,  and 
during  the  intervals  keeping  the  vessel  well  covered.  When  cool,  add  enough 
Alcohol  to  make  the  mixture  weigh  one  hundred  grammes  [or  twelve  and  a  half 
ounces  av.].  transfer  the  liquid  to  a  flask,  and  add  enough  Water  to  make  the  mix- 
ture measure  one  hundred  cubic  centimeters  [or  twelve  fluidounces],  using  the  Water 
so  required  to  rinse  the  evaporating  vessel.  Shake  the  mixture  occasionally,  during 
several  hours  (and  frequently,  if  a  portion  of  the  precipitate  is  found  to  be  tenacious), 
and,  when  a  uniform  mixture  results,  set  it  aside  for  twenty-four  hours,  so  that  any 
precipitate  formed  may  subside.  Decant  the  clear  liquid,  transfer  the  precipitate  to 
a  filter,  and,  after  thoroughly  draining  it  into  the  decanted  liquid,  wash  it  with  a 
mixture  of  Alcohol  and  Water  made  in  the  proportion  of  three  parts  [or  ten  fluid- 
drachms]  of  Alcohol  to  /our  parts  [or  eleven  fluidrachms]  of  Water,  until  the  wash- 
ings pass  tasteless.  Concentrate  the  washings,  by  evaf>oration,  to  a  syrupy  consist- 
ence, mix  with  the  decanted  liquid,  and  add  enough  of  the  last-named  mixture  of 
Alcohol  and  Water  to  make  the  whole  measure  one  hundred  cubic  centimeters  [or 
twelve  fluidounces].  Lastly,  after  twenty-four  hours,  having  meanwhile  shaken 
the  Fluid  Extract  occasionally,  filter  it  through  paper."    L'.  S. 

This  is  a  new  officinal  fluid  extract,  the  process  being  that  recommended  by  Prof. 
C.  Lewis  Diehl.  ■  Lactucarium  is  one  of  the  most  difficult  substances  to  operate  upon 
with  the  view  of  obtaining  and  retaining  in  a  soluble  form  all  of  the  active  principles. 
In  this  process  the  object  of  the  preliminary  treatment  with  ether  and  water  is  to 
secure  the  fine  division  of  the  particles  by  dissolving  the  lactucerin  and  resin  and 
to  keep  them  from  coalescing,  through  the  presence  of  water.  This  pasty  mass  is 
subsequently  treated  with  alcohol  and  water  by  repeated  maceration  with  expression 
and  decantation  ;  taking  care  to  wash  the  precipitate  with  alcohol  and  water  in  order 
thoroughly  to  retain  all  the  soluble  active  ingredients  ;  the  washings  are  subsequently 
concentrated  by  evaporation,  mixed  with  the  decanted  liquid,  and  brought  up  to  the 
standard  strength.  Jos.  L.  Lemberger  recommends  the  previous  extraction  of  the 
lactucerin  from  the  lactucarium  by  treatment  with  benzin ;  he  then  mixes  the 
dried  lactucarium  with  an  equal  bulk  of  clean  sand,  introduces  it  into  a  percolator, 
macerates,  and  afterward  percolates  with  diluted  alcohol,  reserving  the  first  fourth 
of  the  percolate,  and  continuing  the  percolation  to  exhaustion,  and  evaporating  the 
weak  percolate  to  three-fourths,  as  is  usual  in  making  fluid  extracts.  The  object  of 
these  processes  is  to  secure  a  fluid  extract  which  will  form  with  syrup  a  clear  liquid 
and  at  the  same  time  retain  its  efficiency.  The  dose  would  be  five  to  thirty  minims 
(0-3-1 -9  C.c). 

Of.  Prep.  Syrupus  Lactucarii,  U.S. 

EXTRACTUM  LEPTAXDR.E.  U.S.     Extract  of  Leptandra, 

(EX-TRAC'TCM  LEP-TAN'DR.E.) 
Extract  of  Culver's  Root;  Extrait  de  Leptandra.  Fr.,-  Leptandra-wurzel-Extrakt,  G. 
"Leptandra.  in  No.  40  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Al- 
cohol, two  hundred  parts  [or  two  and  a  quarter  pints]  ;  Water,  one  hundred  parts 
[or  one  pint]  ;  Glycerin,  Diluted  Alcohol,  each,  a  sufficient  quantity.     Mix  the  Al- 
cohol and  Water,  and,  having  moistened  the  powder  with  forty  parts  [or  six  fluid- 
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ounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum,  and  then.  Di- 
luted Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are  obtained 
or  the  Leptandra  is  exhausted.  By  means  of  a  water-bath,  distil  off  the  Alcohol 
from  the  tincture,  and,  having  placed  the  residue  in  a  porcelain  capsule,  evaporate 
it,  on  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and  thor- 
oughly incorporate  with  it,  while  still  wurm,  Jive  jjer  cent,  of  Glycerin."    If.  S. 

This  is  a  new  oflBclnal  extract,  which  will  furnish  those  practitioners  who  have 
been  in  the  habit  of  prescribing  the  so-called  lepfandrin,  with  a  preparation  of 
uniform  character.     The  dose  is  twenty  to  thirty  minims  (1-26-1 -9  C.c.). 

EXTRACTUM  LEPTANDRA  FLUIDUM.  U.S.     Fluid Exirad of 

Leptandra. 
(ex-trXc'tum  lep-tXn'dr*  flu'i-dCm.) 

Fluid  Extract  of  Culver's  Root ;  Extrait  liquide  de  Leptandra,  Fr.;  Flussiges  Leptandra-Ex- 
trakt,  G. 

"  Leptandra,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  GAyae- 
xva^  fifteen  grammes  [orfiveand  a  half  fluidounces]  ;  Diluted  Alcohol,  a  sufficient  quan- 
tity^ To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Glycerin  with 
eighty -five  grammes  [or  forty-four  fluidounces]  of  Diluted  Alcohol,  and,  having  moist- 
ened the  powder  mt\\  forty  grammes  [or  twenty-three  fluidounces]  of  the  mixture,  pack 
moderately  in  a  cylindrical  percolator;  then  add  enough  of  the  menstruum  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  first 
the  remainder  of  the  menstruum  and  afterward  Diluted  Alcohol,  until  the  Leptandra 
is  exhausted.  Reserve  the  first  eighty  cubic  ceyitimeters  [or  thirty-eight  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  meas- 
ure one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  a  new  officinal  fluid  extract,  which  has  been  considerably  used  in  the 
West.  It  thoroughly  represents  the  root,  is  of  a  deep  reddish  brown  color,  and  is 
given  in  the  dose  of  twenty  minims  to  a  fluidrachm  (1  •25-3-75  C.c). 

EXTRACTUM  LOBELItE  FLUIDUM.  U.  S.     Fluid  Extrad  of  Lo- 
belia. 

(EX-TKAC'TUM  LO-BE'LI-^  FLU'l-DUM.) 

Extrait  liquide  de  Lobelie  enflee,  Fr.;  FlUssiges  Lobelienkraut-Extrakt,  G. 

"  Lobelia,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  five  grammes  [or  eighteen  fluidounces]  of 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Lobelia  is  exhausted.  Re- 
serve the  first  eighty  five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate, 
and  evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to 
a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alco- 
hol to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three 
pints]."  U.S. 

This  is  another  new  fluid  extract.  It  is  of  a  dark  olive  color,  having  the  acrid 
taste  of  lobelia  very  marked.  The  dose  as  an  expectorant  is  from  one  to  five  minims 
(006-0-3  C.c.)  ;  as  an  emetic,  from-ten  to  twenty  minims  (0-6-1-25  C.c). 
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EXTRACTUM  LUPULI.  Br.     Extrad  of  Hop. 

(EX-TRiCTCM  LL'PC-Li.) 

Extractum  Humali;  Eztrait  de  Houblon,  Fr.;  Hopfenextrakt,  O. 

"  Take  of  Hop  one  pound  [avoirdupois]  ;  Rectified  Spirit  one  pint  and  a  half 
[Imperial  measure]  ;  Distilled  Water  one  gallon  [Imp.  meas.].  Macerate  the  Hop 
in  the  Spirit  for  seven  days ;  press  out  the  tincture,  filter,  and  distil  off  the  spirit, 
leaving  a  soft  extract.  Boil  the  residual  Hop  with  the  Water  for  one  hour,  press 
out  the  liquor,  strain,  and  evaporate  by  a  water-bath  to  the  consistence  of  a  soft  ex- 
tract. Mix  the  two  extracts,  and  evaporate  at  a  temperature  not  exceeding  140° 
until  it  has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

This  is  a  great  improvement  on  the  old  Lond.  and  Ed.  process  by  maceration 
•with  water  and  evaporation.  Alcohol  is  necessary  for  the  exhaustion  of  the  hop, 
and  very  cautious  evaporation,  to  preserve  the  aroma  in  the  extract.  But  since  the 
discovery  of  the  fact  that  the  active  properties  of  hops  reside  chiefly  in  the  lupulin, 
the  extract  has  been  to  a  great  extent  superseded  by  that  substance  in  this  country, 
and  has  been  little  used.  Lupulin  may  be  advantageously  substituted  for  it  in  all 
cases  in  which  it  was  formerly  employed.  Mr.  Brande  says  that  the  average  yield 
of  one  cwt.  of  hops  is  40  lbs.  of  the  extract.  The  dose  is  from  ten  to  thirty  grains 
(0-6-1-9  Gm.). 

Under  the  inappropriate  name  of  humuline,  an  extract  has  been  prepared  by  first 
treating  hops  with  alcohol  and  subsequently  with  water,  evaporating  the  tincture 
and  infusion  separately,  and  mixing  the  products.  (P.  J.  Tr.,  xiii.  231.) 

EXTRACTUM  LUPULIN.E  FLUIDUM.  U.  S.     Fluid  Extrad  of 

Lupulin. 

(EX-TBAC'TUM   Ll-PU-Li'y.E  FLU'I-DUH.) 

Eztrait  liquide  de  Lupuline,  Fr.;  Flussiges  Lupulin-Extrakt,  G. 

"  Lupulin,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol,  a  gufficient  quan- 
tity. To  make  one  hundred  cubic  centimeters  [or  three  pints].  Moisten  the  Lupulin 
with  twenty  grammes  [or  twelve  fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a. 
cylindrical  percolator;  then  add  enough  Alcohol  to  saturate  the  Lupulin  and  leave 
a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  the 
Lupulin  is  exhausted.  Reserve  the  first  seventy  cubic  centimeters  [or  thirty-three 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  fluid  extract  is  identical  with  that  formerly  oflBcinal.  It  is  of  a  very  dark 
brown  color,  having  the  odor  and  taste  of  hops  very  distinctly.  Owing  to  its  resin- 
ous character,  it  is  not  miscible  with  aqueous  liquids,  and  if  desired  in  combination,  it 
is  necessary  to  u.se  gum  arable  or  other  emulsifying  agent.  The  dose  is  ten  or 
fifteen  minims  (0-6-A)-9  Cc). 

EXTRACTUM  MALTI.  U.S.     Extrad  of  MaU. 

^EX-TEAC'Tpi  MAL'TI.) 

Extrait  de  Malt  d'Orge,  Fr.;  Gerstenmalz-Extrakt,  G. 

'•  Malt,  in  coarse  powder,  not  finer  than  No.  12,  one  hundred  parts  [or  eighty 
ounces  av.]  ;  Water,  a  sufficient  quantity.  Upon  the  powder,  contained  in  a  surt^ 
able  vessel,  pour  one  hundred  parts  [or  five  pints]  of  Water,  and  macerate  for  six 
hours.  Then  add  four  hundred  parts  [or  twenty  pints]  of  Water,  heated  to  about 
30°  C.  (86°  F.),  and  digest  for  an  hour  at  a  temperature  not  exceeding  55°  C. 
(131°  F.).  Strain  the  mixture  with  strong  expression.  Finally,  by  means  of  a 
water-bath,  or  vacuum  apparatus,  at  a  temperature  not  exceeding  55°  C.  (131°  F,), 
evaporate  the  strained  liquid  rapidly  to  the  consistence  of  thick  honey. 

*'  Keep  the  product  in  well-cL^sed  vessels,  in  a  cool  place."  U.  S. . 

Under  the  name  of  extract  of  malt,  two  distinct  preparations  have  been  put  upon 
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the  market ;  the  one  being  a  very  strong  beer,  the  other  an  extract  prepared  from 
malt,  and  chiefly  composed  of  dextrin  and  glucose,  with  some  albumen  and  phos- 
phates. The  object  of  this  officinal  process  is  to  obtain  all  of  the  soluble  principles 
of  malt  in  a  permanent  form.  To  secure  this,  strict  attention  to  the  details  of  the 
process  is  necessary.  The  changes  eflPected  in  the  starch  granules  of  barley  by  the 
process  of  malting  are  described  under  Hordeum  and  Maltum.  Good  extract  of 
malt  should  contain  no  starch,  have  the  consistence  of  thick  honey,  a  brown  color, 
and  should  be  free  from  empyreumatic  t.nste.  A  great  deal  of  commercial  extract 
of  malt  is  adulterated  with  glucose  to  a  surprising  extent. 

The  officinal  process  does  not  differ  materially  from  that  of  M.  L.  W.  Jassoy 
(Journ.  de  Pharm.,  4e  ser.,  xvi.  440),  who  recommends  the  following  method. 
Macerate  malt  for  three  hours  in  its  weight  of  cold  water,  then  add  four  times  its 
weight  of  water,  and  carefully  raise  the  temperature  to  65°  C.  during  one  hour. 
Filter,  boil  the  residue  with  three  parts  of  water  for  a  quarter  of  an  hour,  remove 
from  the  fire,  and  allow  to  cool  to  75°  C,  filter,  and  express  the  residue.  Mix  the 
liquids,  maintain  for  some  time  at  a  temperature  of  50°  C,  until  the  starch  is  con- 
verted into  sugar.  Reduce  to  one-third  the  volume  by  gentle  boiling,  allow  to  stand 
overnight,  filter  through  a  woollen  strainer,  and  evaporate  upon  a  water-bath  to  the 
consistence  of  an  extract,  A  dr?/  extract  of  malt  is  coming  into  extensive  use  as  an 
infants'  food,  made  by  artificially  drying  the  thick  syrupy  extract.  It  is  in  the  form 
of  straw-colored,  coarse  powder,  and  is  given  dissolved  in  milk  or  water,  0.  F, 
Romer  and  H.  R.  Randoll,  of  Brooklyn,  have  patented  several  improvements  in  the 
process  of  making  extract  of  malt,  namely:  1,  the  properly  ground  malt  is  treated 
with  an  alkaline  solution,  in  order  to  neutralize  the  fatty  acids  which  usually  impart 
a  bad  taste  to  the  product ;  2,  the  extract  is  separated  from  the  solid  matters  by 
pressing  in  press-cloths,  whereby  it  is  obtained  as  a  clear  liquid  with  scarcely  any 
loss,  {N.  R.,  1880,  p,  179.)  Pharmaceutically,  extract  of  malt  has  been  used  as  an 
emulsifying  agent ;  it  makes  a  good  basis  for  a  cod-liver  oil  emulsion,  for  which  pur- 
pose it  is  admirably  adapted  therapeutically.     The  dose  is  one  to  four  drachms, 

EXTRA  CTUM  MATICO  FLUIDUM.   U.S.  Fluid  Extrad  of  Matico. 

(EX-TEXC'TUM  MA-TI'CO  FLU'I-DUM— ma-te'ko.) 

Extrait  liquide  de  Matico,  Fr.;  Fliissiges  Matico-Extrakt,  0. 

"  Matico,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Gly- 
cerin, ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Alcohol,  Water,  each, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  seventy-Jive  grammes  [or  forty-four  fluidounces]  of  Alcohol  and 
twenty-jive  grammes  [or  twelve  fluidounces]  of  Water,  and,  having  moistened  the 
powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  the  mixture,  pack  it  firmly 
in  a  cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the 
powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding, 
first,  the  remainder  of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and 
Water,  made  in  the  proportion  of  three  parts  [or  three  and  a  half  pints]  of  Alcohol 
to  one  part  [or  one  pint]  of  Water,  until  the  Matico  is  exhausted.  Reserve  the  first 
eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
of  a  mixture  of  Alcohol  and  Water,  using  the  same  proportions  as  before,  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints],"  U.  S. 

This  is  probably  the  best  liquid  preparation  of  matico ;  the  present  formula  does 
not  differ  materially  from  that  of  1870,  It  is  a  greenish  black  liquid,  which  prob- 
ably contains  all  of  the  virtues  of  matico,  and  affords  an  excellent  form  for  internal 
administration.     The  dose  is  from  a  half  to  one  fluidrachm  (1  •9-3-75  C.c). 
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EXTRACTUM  MEZEREI.   U.  S.     Extract  of  Mezereum, 

(EX-TRAC'TUM  ME-ZE'KE-I.) 

Extrait  alcoolique  de  Mezlr^on,  Fr.;  Spirituoses  Seidelbaat-Estrakt,  G. 

"  Mezereuiu,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Al- 
cohol, a  sufficient  quantity.  Moisten  the  powder  with  fcn-ty  parts  [or  six  fluid- 
ounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Alcohol,  until  three  hundred  parts  [or  three  pints]  of 
tincture  are  obtained,  or  the  Mezereum  is  exhausted.  Reserve  the  first  ninety  parts 
[or  thirteen  fluidounces]  of  the  percolate ;  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  ten  parts  [or  two  fluidounces] ;  mix  this 
with  the  reserved  portion,  and  evaporate  at  or  below  the  before-mentioned  tempera- 
ture in  a  porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence."    U.  S. 

This  is  a  good  preparation,  yet  diifering  from  the  ethereal  extract  of  the  British 
Pharmacopoeia  in  not  being  quite  so  powerful.  It  is  used  as  an  irritant.  (See  next 
article.) 

Off.  Prep.  Linimentum  Sinapis  Compositum,  U.  S. 

EXTRACTUM  MEZEREI  iETHEREUM.  Br.     Ethereal  Extract  of 

Mezereon. 

(EX-TRAC'TCM  ME-ZE'RE  I  .S-THE'RE-t'M— e-the'rf-Qm.) 
Estratt  Ithere  de  Mezereon  (do  Garou),  Fr.;  ^ihcrisches  Seidelbast-Extrakt,  G, 

"  Take  of  Mezereon  Bark,  cut  small,  one  pound  [avoirdupois] ;  Rectified  Spirit 
eight  pints  [Imperial  measure]  ;  Ether  one  pint  [Imp.  meas.].  Macerate  the  Meze- 
reon in  six  pints  of  the  Spirit  for  three  days,  with  frequent  agitation  ;  strain  and 
press.  To  the  residue  of  the  Mezereon  add  the  remainder  of  the  Spirit,  and  again 
macerate  for  three  days,  with  frequent  agitation  ;  strain  and  press.  Mix  and  filter 
the  strained  liquors  ;  recover  the  greater  part  of  the  Spirit  by  distillation,  evaporate 
what  remains  to  the  consistence  of  a  soft  extract ;  put  this  into  a  stopped  bottle 
with  the  Ether,  and  macerate  for  twenty-four  hours,  shaking  them  frequently.  De- 
cant the  ethereal  solution ;  recover  part  of  the  Ether  by  distillation,  and  evaporate 
what  remains  to  the  consistence  of  a  sofl  extract."  Br. 

This  is  the  process  of  the  present  French  Codex,  with  slight  modifications,  which 
do  not  affect  the  result.  In  the  Codex  the  mezereon  is  exhausted  by  means  of  per- 
colation, instead  of  by  a  double  maceration  ;  and  in  this  respect  the  process  is,  we 
think,  preferable,  in  the  hands  of  a  skilful  operator.  With  those  not  experienced 
in  percolation,  it  may  be  better  to  follow  the  British  Pharmacopoeia. 

By  the  method  of  proceeding  in  the  preparation  of  this  extract  the  irritating 
properties  of  mezereon  are  concentrated  in  a  small  bulk ;  all  the  ingredients  of  the 
bark  not  soluble  both  in  alcohol  and  in  ether  being  excluded.  For  external  use  this 
is  probably  de.*irable ;  and  the  extract  is  therefore  chiefly  useful  as  an  external  irri- 
tant ;  for  which  purpose  it  is  brought  into  the  state  of  an  ointment,  as  in  the  French 
^^  pom  made  episjjasfiqne  an  garou,"  or  used  in  liniments,  as  in  the  British  "  com- 
pound liniment  of  mu.<stard."  The  French  "ponimade,"  which  might  properly  be 
designated  as  Unguentum  Mezerei,  or  Ointment  of  Mezereon,  is  prepared  in  the  fol- 
lowinsr  manner. 

"  Take  of  Ethereal  Extract  of  Mezereon  forty  parts  ;  Lard  nine  hnndred  parts  ; 
White  Wax  one  hundred  parts ;  Alcohol  ninety  parts.  Dissolve  the  Extract  in 
the  Alcohol,  add  the  Lard  and  Wax,  and  heat  moderately,  with  continual  agitation, 
until  the  alcohol  is  evaporated.  Pass  through  linen ;  pour  into  a  pot,  and  shake 
until  the  ointment  is  partly  cooled."  (Fr.  Codex.) 

The  object  of  this  preparation  is  to  act  as  an  irritant  agent,  and  especially  as  a 
dressing  for  issues  and  blistered  surfaces  to  keep  them  open.  For  this  purpose  it 
is  preferable  to  the  ointment  of  cantharides,  in  all  eases  in  which  the  latter  is  dis- 
posed to  cause  strangury. 

Off.  Prep.  Linimentum  Sinapis  Compositum,  Br. 
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EXTRACTUM  MEZEREI  FLUIDUM.   U.S.    Fluid  Extract  of 

Mezereum. 

(EX-TKXC'TUM  ME-ZE'EE-i  FLU'I-DUM.) 

Extrait  liquide  de  Mezoreon  (de  Garou)  Fr.;  Fliissiges  Seidelbast-Extrakt,  G. 

"  Mezereum,  in  No.  30  powder,  one  hundred  p-ammes  [or  fifty  ounces  av.]  ;  Al- 
cohol, a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  forty  grammes  [or  twenty-three  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  theliauid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Mezereum  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tem- 
perature not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract ;  dissolve  this  in  the 
reserved  portion,  and  add  enough  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."   U.  S. 

This  fluid  extract  is  identical  with  that  formerly  officinal.  It  is  too  acrid  for  in- 
ternal administration ;  its  principal  use  is  as  the  active  ingredient  in  the  stimulating 
ointment  of  mezereon. 

Off.  Prep.  Unguentum  Mezerei,  U.  S. 

EXTRACTUM   NUCTS  VOMICA.  U.S.,  Br.     Extract  of  Nux 

Vomica.. 

(  EX-TRXC'TUM  ND'CIS  VOM'l-giE— vom'f-se.) 
Extractum  Strychni  Spirituosuin,  P.  G.;  Extractuiu  Nucum  Voinicarum  Spirituosum  (vel  Al- 
coholicuin);  Extrait  do  Noix  voiniqiie,  Fr.;  \Veingeisti;;es  Kriihenaugen-Extrakt,  G. 

"  Nux  Vomica,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  Alcohol  and  Water  in  the  pro- 
portion of  eight  parts  [or  four  and  a  half  pints]  of  Alcohol  and  one  part  [or  half 
a  pint]  of  Water,  and,  having  moistened  the  powder  with  one  hundred  parts  for 
fifteen  fluidounces]  of  the  mixture,  let  it  macerate  in  a  closed  vessel,  in  a  warm 
place,  for  forty-eight  hours.  Then  pack  it  in  a  cylindrical  percolator,  and  gradually 
pour  menstruum  upon  it,  until  the  tincture  passes  but  slightly  imbued  with  bitter- 
ness. By  means  of  a  water-bath,  distil  off  the  Alcohol  from  the  tincture,  and, 
having  placed  the  residue  in  a  porcelain  capsule,  evaporate  it,  on  a  water-bath,  to  a 
pilular  consistence."    IT.  S. 

"  Take  of  Nux  Vomica  one  pound  [avoirdupois]  ;  Rectified  Spirit  a  suffia'ency. 
Apply  steam  to  the  Nux  Vomica  until  it  is  thoroughly  softened,  then  dry  rapidly, 
and  reduce  to  fine  powder.  Exhaust  the  powder  by  boiling  it  with  successive  por- 
tions of  the  Spirit  until  the  latter  comes  off  nearly  free  from  bitterness.  Strain,  distil 
off  the  Spirit,  and  evaporate  by  a  water-bath  to  the  consistence  of  a  soft  extract."  Br. 

In  both  the  U.  S.  and  Br.  Pharmacopoeias  the  nux  vomica  is  directed  in  fine  pow- 
der;  but  in  the  latter  only  are  we  told  how  to  reduce  it  to  that  state.  Another 
method,  formerly  employed  by  the  Ed.  College,  was  to  grind  it  in  a  coffee-mill.  The 
method  of  percolation  in  the  U.  S.  process  is  preferable  to  that  of  decoction  in  the 
British,  for  exhausting  the  drug.  This  is  one  of  the  few  instances  in  which  the 
U.  S.  Pharmacopoeia  deems  a  preliminary  maceration  advisable.  When  the  extract 
is  kept  in  powder,  it  is  apt  to  agglutinate  into  a  tough  mass.  According  to  Zippel, 
this  may  be  prevented  by  adding  a  little  water  before  the  close  of  the  evaporation, 
and  then  continuing  the  evaporation  to  dryness.  {Arch,  der  Fharm.,  July  24,  1859.) 

The  fixed  oil  which  is  found  in  this  extract  in  the  proportion  of  from  2  to  3  per 
cent,  should  be  separated,  shaken  with  a  little  alcohol  to  dissolve  out  the  alkaloids 
taken  up  by  the  oil,  and  the  solution  evaporated  and  added  to  the  extract.  The 
abstract  is  to  be  preferred  to  this  extract,  which  is  an  active  preparation,  though 
not  always  of  uniform  strength,  owing  to  the  variable  proportion  of  strychnia  in  the 
nux  vomica.  M.  Recluz  obtained  from  sixteen  ounces  of  nux  vomica  the  average 
product  of  one  ounce  and  a  quarter.  The  dose  of  the  extract  is  from  half  a  grain 
to  two  grains  (003-0-13  Gm.),  to  be  repeated  three  times  a  day. 
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EXTRACTUM  NUCIS  VOMICA  FLUIDUM.  U.S.   Fluid  Extract 

of  Nux  Vomica. 

(EX-TRiC'TITM  xt'CiS  v5M'I-^^  FLU'I-DCM.) 

Extrait  liquide  de  Noix  Vomique,  Fr.y  Flussiges  KrahenangeD-Extrakt,  G. 

"  Nux  Vomica,  in  No.  60  powder,  cme  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  eiffht  parts  [or  nine  pints]  of  Alcohol  with  one  part  [or  one 
pint]  of  Water,  and,  having  moistened  the  powder  with  one  hundred  cubic  centi- 
meters [or  three  pints]  of  the  mixture,  let  it  macerate  in  a  closed  vessel,  in  a  warm 
place,  for  forty-eight  hours.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  menstruum  upon  it,  until  the  tincture  passes  but  slightly  imbued  with 
bitterness.  Reserve  the  first  ninety  cubic  centimeters  [or  forty-three  fluidounces]  of 
the  percolate.  By  means  of  a  water- bath,  distil  ofi^  the  Alcohol  from  the  remainder, 
and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion, 
and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."    U.  S. 

This  is  a  new  officinal  fluid  extract ;  its  usefulness  is  not  very  apparent.  The 
drug  is  a  difficult  one  to  exhaust  at  best ;  the  dose  of  the  best  known  liquid  prepara- 
tion, the  tincture,  is  small  enough,  and,  in  our  opinion,  there  was  no  necessity  for  in- 
troducing a  fluid  extract  which  will,  in  the  majority  of  cases,  not  thoroughly  repre- 
sent the  drug.     The  dose  is  three  to  five  minims  (0-18  to  03  C.c). 

EXTRACTUM  OPII.  U.  S.,  Br.     Extract  of  Opium. 

(EX-TKAC'TLM  O'PI-I.) 

Extrait  d'Opium,  Estrait  thebaique,  Fr.;  Opiumextrakt,  G. 

"  Opium,  0716  hundred  j)arts  [or  sixteen  ounces  av.]  ;  Water,  seven  hundred  ana 
fifty  parts  [or  seven  and  a  half  pints] ;  Glycerin,  a  sufficient  quantity.  Cut  the 
Opium  into  small  pieces,  let  it  macerate  for  twenty-four  hours  in  one  hundred  and 
fifty  parts  [or  one  and  a  half  pints]  of  the  Water,  and  reduce  it  to  a  soft  mass  by 
trituration.  Express  the  liquid  from  it,  and  treat  the  residue  again  in  the  same 
manner  with  one  hundred  and  fifty  parts  [or  one  and  a  half  pints]  of  the  Water. 
Repeat  the  maceration  and  expression  three  times  more,  using  a  iresh  portion  of 
the  Water  each  time.  Having  mixed  the  liquids,  filter  the  mixture,  and  evaporate, 
by  means  bf  a  water-bath,  to  a  pilular  consistence.  Lastly,  weigh  the  Extract  and 
thoroughly  incorporate  with  it,  while  still  warm,yitc  per  cent,  of  Glycerin."    C.  S. 

"  Take  of  Opium,  in  thin  slices,  one  pound  [avoirdupois]  ;  Distilled  Water  six 
pints  [Imperial  measure].  Macerate  the  Opium  in  two  pints  of  the  water  for 
twenty-four  hours,  and  express  the  liquor.  Reduce  the  residue  of  the  Opium  to  a 
uniform  pulp,  macerate  it  again  in  two  pints  of  the  Water  for  twenty-four  hours,  and 
express.  Repeat  the  operation  a  third  time.  Mix  the  liquors,  strain  through  flan- 
nel, and  evaporate  by  a  water-bath  until  the  extract  has  acquired  a  suitable  con- 
sistence for  forming  pills."  Br. 

The  U.  S.  and  Br.  processes  are  essentially  the  same. 

As  purely  aqueous  preparations  of  opium  have  been  found  to  agree  better  with 
certain  individuals  than  opium  alone  or  its  alcoholic  preparations,  there  is  reason  to 
believe  that  there  are  in  the  crude  drug  one  or  more  principles,  capable  of  causing 
nausea,  headache,  nervous  disturbance,  etc.,  which  are  insoluble  in  water,  though 
extracted  by  alcohol  or  ether.  (See  Opium.  Denarcotisafum.^  The  aqueous  extract 
of  opium  formerly  officinal  became  hard  and  friable  on  keeping,  and  the  addition  of 
glycerin  is  now  made  to  cause  it  to  retain  its  pilular  consistence.  Some  pharmacists 
prefer  to  evaporate  the  extract  to  dryness,  and  keep  it  in  a  powdered  condition.  If 
earefully  evaporated  by  water-bath  there  can  be  no  objection  to  this.  M.  Guibourt 
states  that  this  extract,  when  kept,  is  apt  to  swell  up,  owing,  as  he  at  first  supposed, 
to  the  fermentation  of  glucose ;  but  he  now  ascribes  the  phenomenon  to  the  change 
of  meconic  acid  into  the  parameconic,  with  the  escape  of  carbonic  acid.  {Journ.  de 
Pharm.,  Aout,  1860,  p.  138.) 

Recluz  obtained  from  sixteen  ounces  of  opium  an  average  product  of  nine  ounces 
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by  hot  water  and  six  by  cold  ;  and  the  U.  S.  formula  usually  yields  about  seven  and 
a  half  ounces  from  the  same  quantity.  The  dose  of  the  extract  of  opium  is  half 
a  grain  to  one  grain  (0031-0UG5  Gm.). 

OJ^.  Frep.  Empiastrum  Opii,  U.  S.;  Extractum  Opii  Liquidum,  Br.;  Trochisci 
Opii,  Br.;   Vinum  Opii,  Br.;  Trochisci  Glycyrrhizae  et  Opii,  U.  S. 

EXTRACTUM  OPII  LIQUIDUM.  Br.     Liquid  Extract  of  Opium. 

(EX-TRAC'TUM  6'PI-I  LIQ'UI-DUM— llk'wf-dum.) 

Extrait  liquide  d'Opiuiu,  Fr.;  Fliissiges  Opiuuiextrakt,  G. 

'•  Take  of  Extract  of  Opium  one  ounce  [avoirdupois]  ;  Distilled  Water  sixteen 
fluidonnces  [Imperial  measure]  ;  Rectified  Spirit  four  fluidounces  [Imp.  meas.]. 
JNIacerate  the  Extract  of  Opium  in  the  Water  ior  an  hour,  stirring  frequently  ;  then 
add  the  Spirit,  and  filter.     The  product  should  measure  o?ie^t/i^  [Imp.  meas.]."  Br. 

This  is  a  good  preparation,  one  which  has  long  been  needed,  and  in  the  absence 
of  which  from  the  Pharmacopceia  empirical  preparations  have  obtained  a  certaia 
vogue.  It  is  well  known  that  in  opium  there  are  principles  soluble  in  alcohol  but 
not  in  water,  which  often  produce  various  disagreeable  effects,  not  experienced  from 
the  watery  extract.  What  was  wanted  was  a  liquid  preparation  meeting  this  demand. 
All  that  was  required  was  to  make  an  aqueous  solution  of  the  watery  extract,  and 
to  add  something  to  preserve  it.  The  liritish  Pharmacopoeia  uses  alcohol  for  the 
purpose,  and  in  the  original  formula  employed  it  in  such  proportion  that  an  Impe- 
rial pint  of  the  liquid  .should  contain  three  fluidounces  of  the  spirit,  or  between 
one-sixth  and  one-seventh  by  measure.  But  this  amount  of  alcohol,  according 
to  Mr.  Squire,  is  insufficient  for  its  preservation,  and  should  be  doubled.  In  the 
present  Piiarniacopoeia  the  spirit  has  been  increased  to  four  fluidounces,  and  the 
water  diminished  from  seventeen  to  sixteen  fluidounces  ;  but  even  with  this  increase 
the  spirit  constitutes  only  one-fifth,  which  is  considerably  short  of  the  proportion 
recommended  by  Mr.  Squire.  A  preparation  similar  to  the  British  was  made  some 
years  since  by  Mr.  Eugene  Dupuy,  of  New  York.  (See  Opium.)  In  the  De- 
odorized Tincture  of  Opium  of  the  U.  S.  Pharmacopoeia,  the  advantages  of  the 
preparation  have,  we  think,  been  still  better  secured.  Tiio  dose  of  the  liquid  ex- 
tract, equivalent  to  a  grain  of  opium,  would  be  about  ten  minims  (0*6  C.c.). 

EXTRACTUM  PAPAVERIS.  Br.     Extract  of  Poppies. 

(EX-TRAC'TUM  PA-PA'VE-RIS.) 

Extrait  de  Pnvot,  Fr.;  Mohnextrakt,  G. 

"  Take  of  Poppy  Capsules,  dried,  freed  from  the  seeds,  and  coarsely  powdered, 
one  pound  [avoirdupois]  ;  Rectified  Spirit  two  ounces  [av.]  ;  Boiling  Distilled 
Water  a  sufficiency.  Mix  the  Poppy  Capsules  witii  two  pints  [Imperial  measure] 
of  the  Water,  and  infuse  for  twenty-four  hours,  stirring  them  frequently  ;  then 
pack  them  in  a  percolator,  and,  adding  more  of  the  Water,  allow  the  liquid  slowly 
to  pass  until  about  a  gallon  [Imp.  meas.]  has  been  collected,  or  the  Poppies  are 
exhausted.  Evaporate  the  liquor  by  a  water-bath  until  it  is  reduced  to  a  pint  [Imp. 
meas.],  and,  when  cold,  add  the  Spirit.  Let  the  mixture  stand  for  twenty-four 
hours ;  then  separate  the  clear  liquor  by  filtration,  and  evaporate  this  by  a  water- 
bath,  until  the  extract  has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

The  Extract  of  Poppy  Capsules  was  an  ofiicinal  of  the  Lond.  and  Edin.  Colleges, 
but  was  abandoned  in  the  formation  of  the  first  British  Pharmacopoeia.  It  has,  how- 
ever, been  introduced  into. the  last  edition  of  that  work,  though  with  a  process 
somewhat  modified.  It  possesses  the  virtues  of  opium,  but  is  inferior,  and  much 
less  uniform  in  strength.     The  dose  is  from  five  to  ten  grains  (0-33-0  65  Gm.). 

EXTRACTUM  PAREIR^.  Br.     Extract  of  Pareira. 

(EX-TRAC'TUM  PA-REI'R.iE— pa-ra're.) 

Extrait  de  Pareira  Brava,  Fr.;  Pareira-Extrakt,  G. 

"  Take  of  Pareira  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Boiling 
Distilled  Water  one  gallon  [Imperial  measure],  or  a  sufficiency.    Digest  the  Pareira 
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with  a  pint  [Imp.  meas.]  of  the  Water  for  twenty-four  hours,  then  pack  in  a  perco- 
lator, aud,  adding  more  of  the  Water,  allow  the  liquor  slowly  to  pass  until  a  "rallon 
[Imp.  mcas.]  has  been  collected,  or  the  Pareira  is  exhausted.  Evaporate  the  liquor 
by  a  water-bath  until  the  extract  has  acquired  a  suitable  consistence  for  forming 
pills."  Br. 

This  was  formerly  directed  by  the  London  and  Edinburgh  Colleges,  was  omitted 
in  the  first  British  Pharmacopoeia,  aud  has  been  adopted  again  in  the  last  edi- 
tion. By  the  formula  of  the  London  College,  it  was  prepared  by  boiling  the  root 
in  water,  straining  while  hot,  and  then  evaporating  to  dryness.  The  British  Phar- 
macopoeia more  wisely  exhausts  the  root  by  percolation,  and  evaporates  by  a  water- 
bath,  thus  avoiding  the  bad  eflfects  of  long-continued  heat.  The  dose  is  from  tea 
to  thirty  grains  (065-1 -95  Gm.). 

EXTRACTUM   PAREIR.E  FLUIDUM.   U.  S.,  Br.     Fluid  Extract 

of  Pareira. 

(KX-TRXC'TUM  PA-BEI'R.E  FLC'I-DUM— pa-ra're.) 

Extractum  Pareirae  Liquidum,  Br.;  Liquid  Extract  of  Pareira;  Extrait  liquide  de  Pareira 
Brava,  Fr.;  Fliissiges  Pareira-Extrakt,  G. 

"  Pareira,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces]  ;  Glycerin, 
twenti/  grammes  [or  seven  and  a  half  fluidounces]  ;  Diluted  Alcohol,  a  sufficient 
quantity.  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Gly- 
cerin with  eighty  grammes  [or  forty-one  fluidounces]  of  Diluted  Alcohol,  and, 
having  moistened  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  the 
mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward,  Diluted 
Alcohol,  until  the  Pareira  is  exhausted.  Reserve  the  first  eighty-fve  cubic  centi- 
meters [or  forty  fluidounces]  of  the  percolate.  By  means  of  a  water-bath,  distil  oflf 
the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

"  Take  of  Pareira  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Boiling  Dis- 
tilled Water  one  gallon  [Imperial  measure],  or  a  sufficiency  ;  Rectified  Spirit  three 
fluidounces.  Digest  the  Pareira  with  a  pint  [Imp.  meas.]  of  the  Water  for  twenty 
four  hours,  then  pack  in  a  percolator,  and,  adding  more  of  the  Water,  allow  the 
liquor  slowly  to  pass  until  a  gallon  [Imp.  meas.]  has  been  collected,  or  the  Pareira 
is  exhausted.  Evaporate  the  liquor  by  a  water-bath  to  thirteen  fluidounces,  and, 
when  it  is  cold,  add  the  Spirit,  and  filter  through  paper."  £r. 

The  British  preparation  is  a  concentrated  infusion,  preserved  by  adding  somewhat 
less  than  one-fourth  of  its  measure  of  alcohol,  and  is  said  by  those  who  have  used 
it  to  have  all  the  virtues  of  the  root.  The  American  fluid  extract  is  made  with 
diluted  alcohol  and  glycerin,  is  practically  identical  with  that  of  1870,  and  is  prob- 
ably the  better  preparation.     The  dose  is  one  or  two  fluidrachms  (3-75-7'5  C.c). 

EXTRACTUM  PHYSOSTIGMATIS.  U.S.,  Br.     Extract  of  Phy- 

sostigma. 

(EX-TKAC'TCM  PHY-S0-STIG'M.\-TIS.) 

Extractum  Fab»  Calabaricas,  P.G.;  Extract  of  Calabar  Bean;  Extrait  de  Feve  de  Calabar, 
Fr.;  Kalabarbohnen-Extrakt,  G. 

"■  Physostigma,  in  No.  40  powder,  otie  hundred  parts  [or  sixteen  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity.  Moisten  the  powder  with  forty  parts  [or  six  fluid- 
ounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.     Then  allow  the  percolation  to  proceed, 
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gradually  adding.  Alcohol,  until  three  hundred  parts  [or  three  pints]  of  tincture  are 
obtained,  or  the  Physostigma  is  exhausted.  Reserve  the  &rsl  ninety  parts  [or  four- 
teen fluidounces]  of  the  percolate ;  evaporate  the  remainder,  at  a  temperature  not 
exceeding  50°  C.  (122°  F.),  to  ten  parts  [or  two  fluidounces],  mix  this  with  the 
reserved  portion,  and  evaporate  at  or  below  the  before-mentioned  temperature  in  a 
porcelain  capsule,  on  a  water-bath,  to  a  pilular  consistence."    U.  S. 

"  Take  of  Calabar  Bean,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Rectified 
Spirit  ybw  pints  [Imperial  measure].  Macerate  the  Bean  for  forty-eight  hours  with 
one  pint  [Imp.  meas.]  of  the  Spirit  in  a  close  vessel,  agitating  occasionally,  then 
transfer  to  a  percolator,  and,  when  the  fluid  ceases  to  pass,  add  the  remainder  of  the 
Spirit  so  that  it  may  slowly  percolate  through  the  powder.  Subject  the  residue  of 
the  Bean  to  pressure,  adding  the  pressed  liquor  to  the  product  of  the  percolation ; 
filter,  distil  off"  most  of  the  Spirit,  and  evaporate  what  is  left  in  the  retort  by  a 
water-bath  to  the  consistence  of  a  soft  extract."  £r. 

As  alcohol  is  a  much  bettor  solvent  than  water  of  the  active  principles  of  the 
bean,  it  is  preferred  in  making  the  extract.  For  the  uses  of  the  extract,  see  Phy- 
sostigma. The  dose  for  internal  use  is  from  one-sixteenth  to  one-sixth  of  a  grain 
(0004-001  Gm.). 

EXTRACTUM   PILOCARPI  FLUIDUM.  U.S.    Fluid  Extract  oj 
Pilocarpus.     \_Flidd  Extract  of  Jaborandi^ 

(EX-TRAC'TUM  PI-LO-CAR'PI  FLU'I-DUM.) 

"  Pilocarpus,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty-five  gram,mes  [or  eighteen  fluidounces]  of 
Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough 
Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the 
liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely 
covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation 
to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Pilocarpus  is  exhausted.  Re- 
serve the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]." 
U.S. 

This  is  undoubtedly  the  most  valuable  of  the  new  officinal  fluid  extracts.  It 
represents  jaborandi  leaves  thoroughly.  Of  the  liquid  preparations,  the  infusion 
and  tincture  are  both  open  to  objection,  the  former  on  account  of  the  bulkiness  of 
the  dose,  and  the  latter  from  the  amount  of  alcohol  it  contains.  The  dose  of  the 
fluid  extract  is  fifteen  minims  to  half  a  fluidrachm  (0-9  to  1-9  C.c). 

EXTRACTUM  PODOPHYLLI.    U.S.     Extract  of  Podophyllum. 

(EX-TRAC'TIT3I  POD-O-PHYL'LI.) 

Extrait  de  Podophylle,  Fr.;  Fussblattwurzel-Extrakt,  G. 

"  Podophyllum,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.j  ; 
Alcohol,  Water,  each,  a  sufficient  quantify.  Mix  Alcohol  and  Water  in  the  pro- 
portion of  three  parts  [or  three  and  a  half  pints]  of  Alcohol  and  one  part  [or  one 
pint]  of  Water,  and,  having  moistened  the  powder  with  thirty  parts  [or  four  and 
a  half  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  ■ 
add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  five  hundred 
parts  [or  five  pints]  of  tincture  have  passed.  By  means  of  a  water-bath,  di.stil 
oif  the  Alcohol  from  the  tincture,  and  evaporate  the  residue  to  a  pilular  consist- 
ence."   U.S. 

This  is  possessed  of  the  purgative  properties  of  the  root,  and  may  be  given  in  the 
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dose  of  from  one  to  three  grains  (006-0-2  Gm.).  From  experiments  made  by 
Mr.  John  R.  Lewis,  it  is  probable  that  the  alcoholic  extract  would  be  much  more 
powerful  as  a  purgative  than  the  officinal  preparation ;  but  it  does  not  follow  that  it 
would  be  more  serviceable.  (See  A.  J.  P.,  xix.  170.) 

EXTRACTUM   PODOPHYLLI  FLUIDUM.   U.S.     Fluid  Extract 

of  Podophyllum. 

(EX-TKAC'TyM  P5D-0-PHtL'Li  FLU'I-DUM.) 
Extniit  liquide  de  Podophylle,  Fr.;  Fliissiges  Fussblattwurzel-Estrakt,  G. 
"  Podophyllum,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  and  a  half  pint.s]  of  Alcohol  with  one 
part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammes 
[or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Podophyllum  is 
exhausted.  Reserve  the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of 
the  percolate  ;  'by  means  of  a  water-baih,  distil  oflf  the  Alcohol  from  the  remainder  ; 
dissolve  the  residue  in  the  reserved  portion,  and  add  enough  menstruum  to  make 
the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  another  new  officinal  fluid  extract.  It  well  represents  the  root,  but  is  of 
very  little  use.     The  dose  is  from  five  to  fifteen  minims  (^0-3  to  0-9  C.c  ). 

EXTRACTUM  PRUNI  VIRGIXIAXJE  FLUIDUM.  U.S.    Fluid 

Extract  of  Mild  Cheii'y. 

(ex-tbXc'tcm  PRU'xi  vik-<;i>"-i-a'>m:  flu'i-dum.) 

Extrait  liquide  de  Cerisier  de  Virginie,  Fr.;  Fliissiges  Wildkirschenrinden-Extrakt,  G. 

"  Wild  Cherry,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Diluted  Alcohol,  Glycerin,  Water,  each,  a  sufficient  quantity^  To  make  one  hundred 
cubic  centimeters  [or  three  pints?].  Mix  two  parts  [or  seventeen  fluidounces]  of 
W^ater  with  one  part  [or  seven  fluidounces]  of  Glycerin,  and,  having  moistened  the 
powder  with  fifty  grammes  [or  twenty-four  fluidounces]  of  the  mixture,  pack  it 
loosely  in  a  cylindrical  percolator,  cover  the  latter  well,  and  set  it  aside  for  forty- 
eight  hours.  Then  pack  the  damp  powder  firmly  in  the  percolator,  and  pour  on 
enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  the  Wild  Cherry 
is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces] 
of  the  percolate  and  set  it  aside ;  collect  the  next  one  hundred  and  ticenty  cubic 
centimeters  [or  forty-eight  fluidounces]  separately,  and  evaporate  to  a  thin  syrup. 
By  means  of  a  water-bath,  distil  ofi"  the  Alcohol  from  the  remainder  of  the  percolate 
and  evaporate  the  residue  to  a  thin  syrup.  Unite  the  two  syrupy  liquids,  and 
evaporate  them,  on  a  water-bath,  to  a  soft  extract;  dissolve  this  in  the  reserved 
portion,  and  add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  preparation  has  been  practically  more  troublesome  than  any  of  the  other 
fluid  extracts.  We  had  first  Prof.  Procter's  original  process,  then  his  modified 
one,  in  which  almonds  were  used  to  supply  emulsin  to  assist  in  the  development  of 
hydrocyanic  acid.*     This  was  abandoned  as  too  cumbersome  in  1870,  and  we  had 

*  Procter'a  Fluid  Ertract  of  Wild-cherry  Bark.  "Take  of  Wild-eherry  Bark,  in  fine  powder, 
tirteen  trorfonncen  ;  Sweet  Almond  ttco  troyounces  ;  Sugar,  in  coarse  powder,  tfcent;/-/our  troyouncet  / 
Alcohol,  Water,  each,  n  sufficient  quantity.  Introduce  the  Bark,  previously  mixed  with  four  fluid- 
ounces  of  Alcohol,  into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour  Alcohol  upon 
it  until  three  pints  of  tincture  have  slowly  passed.  From  this  distil  off  two  pints  and  a  half  of 
Alcohol,  and,  having  mixed  the  residue  with  a  pint  of  Water,  evaporate,  by  means  of  a  water-bath, 
to  half  a  pint. 
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the  glycerin  experiment.  The  fluid  extract  of  1870  deposited  heavily  soon  after 
being  made,  and  was  immiscible  with  aqueous  liquids  without  precipitation.  These 
were  fatal  objections.  The  present  formula  is  the  result  of  much  careful  work  on 
the  part  of  the  Committee,  and  it  is  believed  to  be  an  improvement  over  all  its 
predeces.sors.  It  is  of  a  very  dark  wine  color,  of  a  rough  astringent  taste,  with  a 
decided  odor  and  taste  of  hydrocyanic  acid.  The  dose  is  thirty  minims  to  a  fluid- 
drachm  (1-9-3  75  C.c). 

EXTRACTUM  QUASSTvE.  U.S.,  Br.     Extrad  of  Quassia. 

(EX-TRAC'TUM  QUAS'SI-iE— kwosh'f-e.) 

Extrait  de  Quassie  (Bois  amer),  Fr.;  Quassia-Extrakt.  G. 

"  Quassia,  in  No.  20  powder,  one  hruiif red  parts  [or  sixteen  ounces  av.]  ;  Glycerin, 
Water,  each,  a  sufficient  quantity.  Moisten  the  powder  with  forty  parts  [or  six 
fluidouncos]  of  Water,  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour 
Water  upon  it  until  the  infusion  passes  but  slightly  imbued  with  bitterness.  Reduce 
the  liquid  to  three-fourths  of  its  weight,  by  boiling,  and  strain  ;  then,  by  means  of 
a  water-bath,  evaporate  to  a  pilular  consistence.  Lastly,  weigh  the  Extract,  and 
thoroughly  incorporate  with  it,  while  still  vi-drm,  five  per  cent,  of  Glycerin."    U.  S. 

"Take  of  Quassia  Wood,  rasped,  one  pound,  [avoirdupois];  Distilled  Water,  a 
sufficiency.  Macerate  the  Quassia  with  eii;ht  fluidounces  of  the  Water  for  twelve 
hours ;  then  pack  in  a  percolator,  and,  adding  more  of  the  Water,  allow  the  liquor 
slowly  to  pass  until  the  Quassia  is  exhausted.  Evaporate  the  liquor  ;  filter  before  it 
becomes  too  thick  ;  and  again  evaporate  by  a  water-bath  until  the  extract  is  of  a 
suitable  consistence  for  forming  pills  "   Br. 

According  to  M.  Recluz,  sixteen  ounces  of  quassia  yield  by  infusion  in  water 
seven  drachms  of  extract ;  by  maceration  in  alcohol  of  19°  Baume,  two  ounces  five 
drachms  and  a  half.  The  ditFerence  between  these  quantities  is  so  great  that  we 
suspect  some  mistake  in  the  Dictionnaire  des  Drogues,  from  which  we  quote. 

The  extract  of  quas.sia  is  dark  brown  or  black,  and  excessively  bitter.  It  is  apt 
to  become  dry  and  disposed  to  crumble  by  time.  It  concentrates  a  greater  amount 
of  tonic  power  within  a  given  weight  than  any  other  extract  of  the  simple  bitters, 
and  may,  therefore,  be  given  with  great  advantage  in  cases  in  which  it  is  desirable 
to  administer  this  class  of  substances  in  as  small  a  bulk  as  possible.  The  dose  is 
one  to  two  grains  (0065  to  013  Gm.),  to  be  given  in  pill.  The  alcoholic  extract 
is  a  better  preparation,  and  the  yield  is  greater ;  but  it  is  probably  wisest  to  adhere 
to  the  aqueous  extract,  on  account  of  its  cheapness. 

EXTRACTUM  QUASSIA  FLUIDUM.  U.S.     Fluid  Extrad  of 

Quassia. 

(EX-TRXC'TUM  QUAS'SI-^  FLU'I-DUM— kwfish'e-e.) 
Extrait  liquide  de  Quassie,  Fr.;  Fliissiges  Quassia-Extrakt,  G. 

'*  Quassia,  in  No.  60  powder,  one  /uindred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity.,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  forty  grammes  [or  twenty  fluidounces]  of  Diluted  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Diluted  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.    Then  allow  the  percolation  to  proceed,  gradu- 

"  Beat  the  Almond  into  a  paste,  and  rub  this  with  successive  portions  of  Water  until,  after 
straining  through  a  coarse  sieve  or  cloth,  nearly  all  the  substance  of  the  Almond  has  been  con- 
verted into  an  emulsion,  and  twelve  fluidounces  of  liquid  have  been  obtained.  Mix  this  with  the 
liquid  first  obtained,  in  a  suitable  bottle,  and,  having  closely  stopped  it,  agitate  occasionally  during 
twenty-four  hours.  Then  express  quickly  and  strongly  through  a  cloth;  and  if  the  expressed 
liquid  measure  less  than  eighteen  fluidounces,  add  Water  to  the  residue,  and  again  express  until 
that  quantity  is  obtained.  Filter  the  expressed  liquid  through  cotton  flannel,  in  a  covered  funnel, 
into  a  bottle  containing  the  Sugar.  Shake  the  bottle  occasionally  during  the  process  until  the 
Sugar  is  dissolved,  and  continue  the  filtration  until  the  syrupy  liquid  measures  two  pints.  Lastly, 
mix  the  whole  thoroughly  together." 
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ally  adding  Diluted  Alcohol,  until  the  Quassia  is  exhausted.  Reserve  the  first  ninety 
cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  re- 
mainder to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."    U.  S. 

This  is  another  new  officinal  fluid  extract.  It  is  exceedingly  bitter,  and  -will 
probably  never  be  given  by  itself  internally,  but  used  to  form  the  b?sis  for  infusions, 
mixtures,  etc.     The  dose  would  be  five  to  ten  minims  (0-3  to  0'6  C.c). 

EXTR ACTUM  RHEI.  U.S.,  Br.     Exlrad  of  Rhubarb. 

(EX-TRAC'TLM  KHE'I— re'l.) 

Extractum  Rhei  Alcoholicum ;  Extrait  de  Rbubarbe,  Fr.;  Rhubarber-Extrakt,  G. 

"Rhubarb,  in  No.  30  powder,  one  hundred  parts  [or  sixteen  ounces  av.] ;  Alco- 
hol, Water,*  each,  a  sufficient  quantity.  Mix  Alcohol  and  Water  in  the  proportion 
of  three  parts  [or  three  and  a  half  pints]  of  Alcohol  and  one  part  [or  one  pint]  of 
Water,  and  having  moistened  the  powder  with  forty  parts  [or  half  a  pint]  of  the 
mixture,  pack  it  firmly  in  a  conical  percolator ;  then  gradually  pour  the  menstruum 
upon  it  until  the  tincture  passes  nearly  tasteless.  Reserve  the  first  one  hundred 
parts  [or  fifteen  fluidounces]  of  the  percolate,  and  set  it  aside  in  a  warm  place,  until 
ic  is  reduced  by  spontaneous  evaporation  to  ffty  parts  [or  eight  ounces  av.].  Evap- 
orate the  remainder  of  the  percolate,  in  a  porcelain  vessel,  by  means  of  a  water-bath, 
at  a  temperature  not  exceeding  70^  C.  (158°  F.),  to  the  consistence  of  syrup.  Mix 
this  with  the  reserved  portion,  and  continue  the  evaporation  until  the  mixture  is 
reduced  to  a  pilular  consistence."    U.  S. 

"  Take  of  Rhubarb  Root,  sliced  or  bruised,  one  pound  [avoirdupois]  ;  Rectified 
Spirit  ten  fluidounces  [Imperial  measure]  ;  Distilled  Water  fve  joints  [Imp.  meas.]. 
Mix  the  Spirit  and  the  Water,  and  macerate  the  Rhubarb  in  the  mixture  for  four 
days  ;  then  decant,  press,  and  set  by  that  the  undissolved  matter  may  subside  ;  pour 
ofi"  the  clear  liquor,  filter  the  remainder,  mix  the  liquors,  and  evaporate  by  a  water- 
bath,  at  a  temperature  not  exceeding  160°  F.,  until  the  extract  has  acquired  a  suit- 
able consistence  for  forming  pills."  Br. 

Rhubarb  yields  all  its  active  matter  to  water  and  alcohol ;  but,  unless  the  evapora- 
tion is  performed  with  great  care  and  with  a  moderate  heat,  it  is  certain  that  the 
purgative  principle  is,  to  a  greater  or  less  extent,  injured  or  dissipated  in  the  process  ; 
and  the  extract  may  thus  become  even  less  eflBcient  than  the  root.  Among  other 
consequences  which  result  from  the  boiling  temperature,  is  the  formation  of  a  com- 
pound of  the  tannin  and  starch,  which  is  insoluble  in  cold  water,  and  upon  its  pre- 
cipitation probably  carries  with  it  a  portion  of  the  purgative  principle.  There  is, 
moreover,  reason  to  believe  that  this  principle  is  volatilizable  by  heat,  and  that  a 
portion  of  it  escapes  with  the  vapor.  When  properly  prepared,  the  extract  has 
decidedly  the  peculiar  odor  of  rhubarb.  The  dose  of  the  extract  is  from  five  to 
ten  grains  (0-3-0-65  Gm.). 

EXTRACTUM  RHEI  FLUIDUM.  U.S.    Fluid  Extrad  of  Rhubarb. 

(EX-TRAC'TUM  RHE'i  FLU'I-DCM— re'i.) 

Extrait  liquide  de  Rhubarbe,  Fr.;  Fliissiges  Rhubarber-Extrakt,  G. 

"  Rhubarb,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  three  parts  [or  three  and  a  half  pints]  of  Alcohol  with 
one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  forty 
yrammes  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  conical  percolator; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice, 
and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 

*  There  is  evidently  an  editorial  orersight  in  the  U.  S.  Pharm.  1880,  in  the  insertion  of  the 
words  after  Alcohol  of  "  one  hundred  and  twenty  partt,"  and  the  succeeding  line,  "  Diluted  Alcohol, 
a  svjfficient  quantity."     They  have  no  connection  with  the  succeeding  directions. 
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the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Rhubarb  is  ex- 
hausted. Reserve  the  first  seventy-Jive  cubic  centimeters  [or  thirty-six  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder,  at  a  temperature  not  exceeding  70° 
C.  (158°  F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
menstruum  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or 
three  pints]."  U.  S. 

Although  the  process  for  the  fluid  extract  of  rhubarb  of  U.  S.  P.  1870  was 
an  improvement  on  its  predecessors,  on  the  addition  of  water  the  fluid  extract  pre- 
cipitated heavily,  so  that  syrups  or  mixtures  made  with  it  were  very  unsightly.  As 
the  chief  use  of  the  fluid  extract  is  in  making  such  preparations,  this  is  very  unfor- 
tunate, and  constitutes  suflicient  grounds  for  the  abandonment  of  an  oflScinal  formula 
in  favor  of  one  which  will  exhaust  the  root  of  its  purgative  properties,  and  yet  afford 
an  extract  that  remains  clear  when  water  is  added  to  it.  Mr.  Geo.  Bille  claims  that 
all  that  is  necessary  is  to  exhaust  the  sixteen  troyounces  of  rhubarb  with  cold  water, 
evaporate,  by  means  of  a  water-bath,  to  twelve  fluidounces,  and  add  four  fluidounces 
of  glycerin.  The  present  process  affords  a  fluid  extract  which  thoroughly  represents 
the  root,  but  it  has  the  same  objection  that  the  former  preparation  had,  immiscibility 
with  syrups  and  water,  with  loss  of  transparency.  The  dose  for  an  adult  may  be 
twenty  or  thirty  minims  (l-25-r9  Cc.)  as  a  purgative,  and  from  five  to  ten  minims 
(0-3-0-6  Cc.)  as  a  laxative. 

Off.  Prep.  Mistura  Rhei  et  Sodge,  U.  S. 

EXTRACTUM  RHOIS  GLABRAE  FLUIDUM.  U.S.    Fluid 
Extract  of  Rhus  Glabra. 

(EX-TRAC'TUM   RHO'IS  GLA'BRiE  FLU'I-DUM.) 
Extrait  liquide  de  Sumac,  Fr.;   Fliissiges  Sumach-Extrakt,  0. 

"  Rhus  lilabra,  in  No.  4U  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol, 
a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  thirty-Jive  grammes  [or  eighteen 
fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
and  afterward.  Diluted  Alcohol,  until  the  Rhus  Glabra  is  exhausted.  Reserve  the 
first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate,  and  evap- 
orate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."  U.  S. 

This  is  a  new  officinal  fluid  extract.  A  formula  for  this  preparation  was  proposed 
by  Prof  J.  P.  Remington  (A.  J.  P.,  1874,  p.  7)  which  differs  from  that  at  present 
officinal,  merely  in  containing  a  larger  proportion  of  glycerin  in  the  menstruum. 
Experience  has  shown  that  this  is  a  valuable  preparation  of  sumach  berries,  and  is 
a  useful  addition  to  mouth  and  throat  washes,  gargles,  etc. 

EXTRACTUM  ROS^  FLUIDUM.  U.S.     Fluid  Extract  of  Rose. 

(ftX-TBAC'TUM  R0'§^  FLU'I-DUM.) 

Extrait  liquide  de  Rose  rouge,  Fr.;  Flussiges  Essigrosenblatter-Extrakt,  G. 

"  Red  Rose,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Gly- 
cerin, ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Diluted  Alcohol,  a 
sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  glycerin  with  ninety  grammes  [or  forty-six  and  a  half  fluidounces]  of  Diluted 
Alcohol,  and,  having  moistened  the  powder  with  forty  grammes  [or  twenty  fluid- 
ounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  glass  percolator ;  then  add 
enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it. 
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When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding,  first,  the  remainder  of  the  menstruum, 
aud  afterward.  Diluted  Alcohol,  until  the  Red  Rose  is  exhausted.  Reserve  the 
first  seventy-five  cubic  centimeters  [or  thirty-six  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."'   U.  S. 

This  is  another  new  officinal  fluid  extract,  which  will  be  found  very  useful  as  an 
adjuvant  and  elegant  astringent.  It  is  of  a  deep  red  color,  with  the  agreeable  flavor 
of  rose.     It  may  be  given  in  the  dose  of  one  or  two  fluidrachms  (3-75  or  7*5  C.c). 

EXTRACTUM  RUBI   FLUIDUM.  U.S.     Fluid  Extract  of  Rubm. 

(EX-TKAC'TUM  KU'BI  FLU'I-DUM.) 

Extrait  liquide  d'Ecorce  de  Ronce,  Fr.;  Flussiges  Brombeerrinden-Estrakt,  G. 

"  Rubus,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Glycerin, 
ticenty  grammes  [or  seven  and  a  half  fluidounces]  ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Glycerin 
with  forty-five  grammes  [or  twenty-six  fluidounces]  of  Alcohol  and  thirty  five 
grammes  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty-five 
grammes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remainder 
of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and  Water,  made  in  the 
proportion  of  nine  parts  [or  twenty-six  fluidounces]  of  Alcohol  to  seven  parts  [or 
one  pint]  of  Water,  until  the  Rubus  is  exhausted.  Reserve  the  first  seventy  cubic 
centimeters  [or  thirty-three  fluidounces]  of  the  percolate  ;  by  means  of  a  water-bath, 
distil  off"  the  Alcohol  from  the  remainder,  and  evaporate  the  residue  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mixture  of  Alcohol  and 
Water,  using  the  last-named  proportions,  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

This  fluid  extract  does  not  differ  essentially  from  that  formerly  officinal.  It  is  a 
very  dark,  reddish  brown,  translucent  fluid,  having  the  properties  of  the  root  in  a 
marked  degree.     The  dose  is  a  half  fluidrachm  to  a  fluidrachm  (1-9-3-75  Co.). 

Off.  Prep.  Syrupus  Rubi,  U.  S. 

EXTRACTUM  RUMICIS  FLUIDUM.   U.S.     Fluid  Extract  of 

Rumex. 

(EX-TRAC'TUM  BU'MI-Cfe  FLU'l-D0M  ) 

Flnid  Extract  of  Yellow  Dock;  Extrait  liquide  de  Patience  frisee,  Fr.;  Fltissiges  Grindwunel- 
Extrakt,  G. 

"  Rumex,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty-five  grammes  [or  eighteen  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  addyig  Diluted  Alcohol,  until  the  Rumex  is  exhausted.  Reserve 
the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."    U.  S. 

A  new  officinal  fluid  extract  having  a  dark  yellowish  brown  color,  and  the  peculiar 
odor  and  taste  of  rumex.     The  dose  is  a  fluidrachm  (3-75  C.c). 
41 


642  Extractum  Sablnas  Fluidum.  part  I. 

EXTR ACTUM  SABINE  FLUIDUM.  U.S.    Fluid  Extrad  of  Savine. 

(EX-TKlC'TUM  SA-Bl'NiE  FLtJ'l-DUM.) 

Extrait  liquide  de  Sabine,  Fr.;  Fliissiges  Sadebaum-Extrakt,  G. 

"  Savine,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity^  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  twenty-five  grammes  [or  fifteen  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate 
for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Savine  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cujbic  centimeters  [or  three  pints]."   If.  S. 

This  is  identical  with  the  fluid  extract  formerly  oflicinal.  It  is  a  dark  greenish 
black  fluid,  not  mixing  well  with  aqueous  liquids  without  the  use  of  an  emulsifying 
agent.  It  is  rarely  given  internally;  the  dose  is  three  to  eight  minims  (0-1 8-0*5 
C.c). 

Off.  Prep.  Ceratum  Sabinae. 

EXTRACTUM  SANGUINART^  FLUIDUM.  U.S.    Fluid  Extract 

of  Sanguinaria. 

(EX-TRXC'TUM  SXK-GUI-NA'RI-^  FLU'I-DUM— sang-gwe-na'rg-e.) 
Fluid  Extractor  Blood  Root;  Extrait  liquide  de  Sanguinaire,  Fr.;  Fliissiges  Blutwurzel-Ex- 
trakt,  G. 

"  Sanguinaria,  in  No.  60  powder,  one  hundred  gramines  [or  fifty  ounces  av]  ; 
Alcohol,  a  sufficient  quantity ,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  thirty  grammes  [or  seventeen  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from 
the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator, 
macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually 
adding  Alcohol,  until  the  Sanguinaria  is  exhausted.  Reserve  the  first  eighty  five 
cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints}."  U.  S. 
The  liquid  preparations  of  sanguinaria  all  have  an  unfortunate  tendency  to  pre- 
cipitate, and  this  new  fluid  extract  will  not  prove  an  exception.  It  is  of  a  very  deep 
red  color.     The  dose  is  three  to  five  minims  (0*li  to  0*3  C.c). 

EXTRACTUM  SARSAPARILL^   COMPOSITUM  FLUIDUM. 

U.  S.     Compound  Fluid  Extract  of  Sarsaparilla. 

(EX-TRXC'TUM  SAR-SA-PA-RIL'L^  C0M-p6§'I-TUM  FLtJ'l-DUM.) 
Extrait  liquide  de  Salsepareille  compose,  Fr/  Zusammengesetztes  flUssigea  Sarsaparilla-Ex- 
trakt,  G. 

"  Sarsaparilla,  in  No.  30  powder,  seventy  five  gramme  [or  thirty-seven  and  a  half 
ounces  av.]  ;  Glycyrrhiza,  in  No.  30  powder,  twelve  grammes  [or  six  ounces  av.]  ; 
Sassafras  Bark,  in  No.  30  jwwder,  ten  grammes  [or  five  ounces  av.]  ;  Mezereum,  in 
No.  30  powder,  three  grammes  [or  one  and  a  half  ounces  av.]  ;  Glycerin,  ten  grammes 
[or  three  and  three-quarter  fluidounces]  ;  Alcohol,  Water,  each,  a  sufficient  quan- ' 
tity.  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  the  Glycerin 
with  thirty  grammes  [or  seventeen  fluidounces]  of  Alcohol  and  sixty  grammes  [or 
thirty  fluidounces]  of  Water,  and,  haying  moistened  the  mixed*powders  with  forty 
grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.     Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the  remain- 
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der  of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and  Water,  made  in  the 
proportion  of  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  to  tico  parts  [or  four 
pints]  of  Water,  until  the  powder  is  exhausted.  Reserve  the  first  eighty  cubic  cen- 
timeters [or  thirty-eight  fluidounces]  of  the  percolate,  and  evaporate  the  remainder 
to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough  of  a  mixture 
of  Alcohol  and  Water,  using  the  last-named  proportions,  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

Everything  depends  in  the  process  upon  having  the  several  ingredients  equably 
powdered,  mixing  them  well  and  duly  moistening  them,  and  then  packing  them 
properly  in  the  percolator.  The  moistening  of  the  mixed  powders  is  more  easily 
effected,  as  they  are  less  disposed  to  form  lumps  than  is  the  sarsaparilla  powder 
alone.  The  preparation  is  intended  to  represent,  in  a  concentrated  state,  the  com- 
pound decoction  of  sarsaparilla,  having  all  its  ingredients  with  the  exception  of 
the  guaiacum  wood,  which  probably  adds  little  to  the  eflBcacy  of  the  decoction. 
It  was  originally  proposed  by  Wm.  Hodgson,  Jr.  (Journ.  of  the  Phila.  Col.  of 
Pharm.,  ii.  285)  ;  and  the  officinal  process  differs  from  his  mainly  in  the  omission 
of  the  guaiacum  wood,  the  resin  of  which,  separating  during  the  evaporation,  some- 
what embarrassed  the  process,  without  adding  to  the  virtues  of  the  extract.  The 
dose  is  from  thirty  minims  to  a  fluidrachm  (1-9-3-75  C.c),  three  or  four  times  a  day. 

EXTRACTUM  SARSAPARILLEE  FLUIDUM.   U.S.,  Br.     Fluid 
Extract  of  Sarsaparilla. 

(EX-TRlC'TUM  SAR-SA-PA-RIL'L^  FLU'I-DCM.) 
Ertracttim  Sarsae  Liqaidum,  Br.;  Liquid  Extract  of  Sarsaparilla;  Extrait  liquide  de  Salse- 

pareille,  Fr.;  Fliissiges  Sarsaparilla-Extrakt,  G. 

"  Sarsaparilla,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Glycerin,  ten  grammes  [or  three  and  three-quarter  fluidounces]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Mix  the  Glycerin  with  thirty  grammes  [or  seventeen  fluidounces]  of  Alcohol  and 
sixty  grammes  [or  thirty  fluidounces]  of  Water,  and,  having  moistened  the  powder 
with  forty  grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty- 
eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding,  first,  the 
remainder  of  the  menstruum,  and  afterward,  a  mixture  of  Alcohol  and  Water, 
made  in  the  proportion  of  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  to  ttco 
parts  [or  four  pints]  of  Water,  until  the  Sarsaparilla  is  exhausted.  Resen^e  the 
first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces]  of  the  percolate,  and  evap- 
orate the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add 
enough  of  a  mixture  of  Alcohol  and  Water,  using  the  last-named  proportions,  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]." 
U.S. 

"  Take  of  Jamaica  Sarsaparilla,  cut  transversely,  one  pound  [avoirdupois]  ;  Distilled 
Water,  at  \Q0° ,  fourteen  pints  [Imperial  measure]  ;  Rectified  Spirit  onefluidounce. 
Digest  the  Sarsaparilla  in  one-half  of  the  Water  for  six  hours,  and  decant  the 
liquor.  Digest  the  residue  in  the  remainder  of  the  Water  for  the  same  time,  ex- 
press, and  filter  the  mixed  liquors,  and  evaporate  them  by  a  water-bath  to  seven 
fluidounces,  or  until  the  sp.  gr.  of  the  liquid  is  1*13.  When  cold,  add  the  Spirit. 
The  sp.  gr.  should  be  about  1-095."  Br. 

Of  these  two  processes,  that  of  the  U.  S,  Pharmacopoeia,  except  in  respect  to  the 
high  price  of  alcohol,  is  greatly  preferable ;  and  this  objection  will  be  in  great 
measure  obviated  by  recovering  the  alcohol,  which  can  be  done  by  \ising  a  distilla- 
tory apparatus  in  the  evaporation.  There  can  be  no  dc^bt  that  Sarsaparilla  is  more 
thoroughly  exhausted  when  submitted,  in  the  state  of  powder,  to  percolation  with 
a  mixture  of  diluted  alcohol  and  glycerin,  than  it  can  be  by  maceration  and  subse- 
quent digestion  of  the  whole  root  in  water,  even  though  continued  for  twelve  hours. . 
The  non-use  of  heat  in  the  U.  S.  process  is  also  a  great  advantage  ;  and  the  glycerin 
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is  preferable  as  a  preservative  to  alcohol,  even  admitting,  what  is  scarcely  probable, 
that  the  quantity  of  spirit  directed  in  the  Br.  formula  is  sufiBcient  to  prevent  de- 
composition, especially  in  our  hot  summer  weather.  There  is  some  difficulty  in 
properly  mixing  the  powder  with  the  menstruum,  as  it  is  apt  to  agglutinate  in 
lumps ;  but  this  can  be  obviated  by  suitable  manipulation,  and  a  uniformly  moist- 
ened mass  obtained.  The  introduction  of  a  simple  fluid  extract  of  sarsaparilla  into 
our  Pharmacopoeia  was  judicious ;  as  it  enables  the  physician  to  associate  this  med- 
icine with  others  at  his  pleasure,  and  in  such  proportions  as  he  may  deem  expedient. 
He  may  rely  upon  the  efficiency  of  the  preparation,  if  made  with  sufficient  care  and 
skill,  and  from  good  parcels  of  the  root.  The  U.  S.  fluid  extract  is  a  somewhat 
thickish,  scarcely  translucent  liquid,  of  a  very  dark  reddish  brown  color,  and  of  a 
sweetish  and  a  slightly,  though  persistently,  acrid  taste.  The  dose  is  from  thirty 
to  sixty  minims  (1-9-3-75  C.c),  equivalent  to  the  same  number  of  grains  of  sarsa- 
parilla in  substance.  The  dose  of  the  British  preparation  is  stated  in  the  Pharma- 
copoeia to  be  from  two  to  four  fluidrachms  (7*5-15  C.c). 

EXTRACTUM  SCILL^  FLUIDUM.  U.  8.    Fluid  Extract  of  Squill. 

(KX-TKAC'TUM  SgiL'L.E  FLU'I-DUM— sll'le.) 

Extrait  liquide  de  Scille,  Fr.,-  Fliissiges  Meerzwiebel-Extrakt,  G. 

"  Squill,  in  No.  20  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  tioenty  grammes  [or  twelve  fluidounces]  of  Alcohol,  and 
pack  it  in  a  cylindrical  percolator;  then  add  enough  Alcohol  to  saturate  the  powder 
and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator, 
close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for 
forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  Alco- 
hol, until  the  Squill  is  exhausted.  Reserve  the  first  seventy-Jive  cubic  centimeters 
[or  thirty-six  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  07ie  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  fluid  extract  differs  from  the  one  formerly  officinal  in  containing  no  glycerin 
in  the  menstruum.  It  is  a  beautifully  clear  dark  red  liquid,  which  is  especially  use- 
ful for  combining  with  stimulant  expectorants,  such  as  carbonate  of  ammonium, 
which  are  incompatible  with  the  officinal  syrup  of  squill.  The  dose  as  an  expecto- 
rant is  two  to  three  minims  (012  to  018  C.c). 

EXTRACTUM  SCUTELLARIA  FLUIDUM.  U.S.     Fluid  Extract 

of  Scutellaria. 

(EX-TRXC'TUM  SCU-TEL-LA'RI-^  FLU'I-DUM.) 

Fluid  Extract  of  Skullcap  ;  Extrait  liquide  de  Scutellaire,  Fr.;  Fliissiges  Helinkraut-Extrakt,  G. 

"  Scutellaria,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  one  part  [or  two  and  a  quarter  pints]  of  Alcohol  with  tico 
parts  [or  four  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty-Jive 
grammes  [or  one  pint]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  ori- 
fice, and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then' 
allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Scutellaria 
is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight  fluidounces] 
of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract;  dissolve  this  in  the 
reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure 
one  hundred  cubic  centivieters  [or  three  pints]."  U.  S. 

A  new  fluid  extract  in  the  Pharmacopoeia,  but  thoroughly  representing  the  ac- 
tivity of  Scutellaria.  It  is  of  a  dark  greenish  brown  color,  and  is  given  in  the 
dose  of  one-half  to  one  fluidrachm  (1-9  to  3*75  C.c). 
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EXTRACTUM  SEXEG.E  FLUfDUM.  U.S.  Fluid  Extract  of  Senega. 

(EX-TBiC'TLM  SEU'E-QJE  FLU'I-DLM.) 

Extrait  liquide  de  Polygale  de  Virginie,  Extrait  liquide  de  Seneca,  Fr;  Fliiesiges  Senega-Ex- 
trakt,  G. 

*'  Senega,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Water 
of  Ammonia,  ttco  grammes  [or  one  fluidounee] ;  Alcohol,  Water,  each,  a  sufficient 
quantify,  To  make  one  hundred  cubic  centimeters  [or  three  pints].  Mix  two  parts 
[or  four  and  a  half  pints]  of  Alcohol  with  one  part  [or  two  pints]  of  Water, 
and,  having  moistened  the  powder  yn'xih.  forty-five gramvies  [or  twenty-six  fluidounces] 
of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  of  the 
menstruum  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  menstruum,  until  the  Senega  is  exhausted.  Reserve  the 
first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and  evapo- 
rate the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and  add, 
first,  the  Water  of  Ammonia,  and  afterward,  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.S. 

Fluid  Extract  of  Senega  was  very  frequently  the  cause  of  annoyance  to  the  phar- 
macist through  gelatinization.  This  was  due  to  the  presence  of  pectinous  bodies  in 
the  root.  The  addition  of  an  alkali  to  the  menstruum  efiectually  prevents  this,  and 
in  this  respect  the  present  preparation  is  a  great  improvement  over  the  former  one. 
It  is  a  blackish  brown  moderately  thin  liquid,  which  may  be  used  for  the  same  pur- 
poses as  the  crude  drug,  in  doses  of  from  one  to  five  minims  (0-06-0'3  Co.). 
Off.  Prep.  Syrupus  Senegas. 

EXTRACTUM  SEXN^  FLUIDUM.  U.S.     Fluid  Extract  of  Senna, 

(EX-TKAC'TUM  SEX'X.E  FLU'I-DCM.) 

Extrait  liqnide  de  Sen6,  Fr.;  Flussiges  Senna-Extrakt,  G. 

"  Senna,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ;  Alco- 
hol, Water,  each,  a  sufficient  quantity,  To  mak^  one  hundred  cubic  centimeters  [or 
three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol  with 
four  parts  [or  four  pints]  of  Water,  and,  having  moistened  the  powder  vihh  forty 
grammes  [or  twenty  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  per-> 
colator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Senna  is  exhausted.  Reserve  the  first  eighty  cubic  centimeters  [or  thirty-eight 
fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve 
this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

The  officinal  fluid  extract  of  senna  of  1870  differed  materially  from  that  of  the 
Pharmacopoeias  of  1850  and  18.60,  containing  neither  sugar,  oil  of  fennel,  nor  Hoff- 
mann's anodyne.  It  was  deemed  better  to  leave  to  the  prescriber  the  choice  of  the 
volatile  oil,  and  to  depend  for  the  preservation  of  the  fluid  extract  upon  the  gly- 
cerin and  what  might  remain  of  the  alcohol  after  the  evaporation.  The  present 
officinal  fluid  extract  is  again  very  different  from  that  of  1870,  which  contained  50 
per  cent,  of  glycerin.  There  is  no  glycerin  in  the  menstruum  now,  and  there  really 
seems  no  occasion  for  its  use.  The  fluid  extract  is  a  dark,  blackish,  thickish,  and 
somewhat  turbid  liquid,  with  a  strong  flavor  of  senna.  The  dose  is  from  one  to 
four  fluidrachms  (3-75-15  C.c.)  for  an  adult.  In  consequence  of  its  griping  ten- 
dency, it  should  be  mixed  with  one  of  the  volatile  oils,  as  of  fennel,  anise,  or  cara- 
way, in  the  proportion  of  about  two  minims  (0-12  C.c.)  to  the  fluidounee  (30  C.c). 
It  is  well  adapted  for  exhibition  with  saline  cathartics,  such  as  Epsom  salt  or  cream 
of  tartar,  which  also  obviate  its  griping.  In  this  case  not  more  than  one-half  of  the 
full  dose  of  the  fluid  extract  should  be  given  at  once. 
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EXTRACTUM  SERPENTARI^  FLUIDUM.  U.  S.    Fluid  Extract 

of  Serpentaria. 

(EX-TRXC'TUM  SEK-PEN-TA'KI-iE  FLU'I-DUM.) 

Fluid  Extract  of  Virginia  Snake  Root;  Extrait  liquide  de  Serpentaire,  Fr.j  Fliissiges  Sehlan- 
genwurz-Extrakt,  0. 

"  Serpentaria,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centivieters 
[or  three  pints].  Mix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
•with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  thirty 
grammes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Serpentaria  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  [or  forty- 
three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ; 
dissolve  this  in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid 
Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This,  though  simply  a  concentrated  tincture,  is  a  good  preparation,  containing  the 
virtues  of  the  root  within  a  small  bulk.  The  fluid  extract  of  serpentaria  originated 
with  Mr.  J.  C.  Savery,  whose  formula  was  published  in  the  eleventh  edition  of  the 
U.  S.  Dispensatory  (page  713).  It  was  afterwards  modified  by  Mr.  A.  B.  Taylor 
(j4.  J.  P.,  XXV.  206).  In  the  present  preparation  the  alcoholic  strength  of  men- 
struum is  slightly  less  than  that  of  the  fluid  extract  of  U.  S.  P.  1870.  The  fluid  ex- 
tract is  thin,  reddish  brown,  and  transparent,  with  the  peculiar  bitterness  of  the  root 
in  perfection,  but  its  odor  less  obviously.  The  dose  is  twenty  or  thirty  minims 
(1*25  or  1-9  C.c),  to  be  frequently  repeated. 

EXTRACTUM  SPIGELI^  FLUIDUM.  U.S.    Fluid  Extrad  of 

Spigelia. 

(EX-TKXC'TUM  SPI-g!E'LI-^  FLU'I-DUM.) 

Fluid  Extract  of  Pink  Root;  Extrait  liquide  de  Spigelie,  Fr.;  Fliissiges  Spigelien-Extrakt,  G. 

"  Spigelia,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid 
begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  cov- 
ered the  percolator^  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to 
proceed,  gradually  adding  Diluted  Alcohol,  until  the  Spigelia  is  exhausted.  Reserve 
the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."  U.  S. 

This  preparation  differs  from  that  formerly  ofiicinal  in  having  no  glycerin  in  the 
menstruum  ;  the  U.  S.  P.  1870  fluid  extract  had  50  per  cent. 

The  fluid  extract  of  spigelia  is  a  dark  brown,  translucent  liquid,  with  the  flavor 
of  the  root.  The  dose  of  it  is  one  or  two  fluidrachms  (3-75-7'5  Co.)  for  an  adult, 
from  ten  to  twenty  minims  (0-6-1 -25  C.c.)  for  a  child  two  or  three  years  old,  to  be 
repeated  morning  and  evening  for  three  or  four  days,  and  then  followed  by  a  brisk 
cathartic.  It  is,  however,  most  used  in  connection  with  the  fluid  extract  of  senna ; 
the  fluid  extract  of  spigelia  and  senna  formerly  ofiicinal  being  an  excellent  combi- 
nation, which  should  not  have  been  dropped  from  the  Pharmacopoeia.* 

*  Extractum  Spigelise  et  Sennm  Fluidum,  TJ.  S.  1870.  Fluid  Extract  of  Spigelia  and  Senna. 
"Take  of  Fluid  Extract  of  Spigelia  ten  fluidouncei ;  Fluid  Extract  of  Senna  six  fluidounces ;  Oil 
of  Anise,  Oil  of  Caraway,  each,  twenty  minims.  Mix  the  Fluid  Extracts,  and  dissolve  the  Oils  in 
the  mixture."   U.  S, 

It  combines  the  cathartic  property  of  senna  with  the  anthelmintic  virtues  of  pinkroot,  and  is  a 
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EXTRACTUM  STILLIXGI.E   FLUIDUM.   U.S.     Fluid  Extract 

of  Stillingia. 

(?X-TRXC'TCM  STIL-LiX'91-^  FLU'I-DCM.) 
Extrait  liquide  de  Stillingie,  Fr.;  Fliissiges  Stillingia-Extrakt,  G. 

"  Stilliugia,  in  No.  4U  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  Moisten  the  powder  with  thirty  grammes  [or  fifteen  fluidounces]  of  Diluted 
Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Diluted 
Alcohol  to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  be- 
gins to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered 
the  percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  pro- 
ceed, gradually  adding  Diluted  Alcohol,  until  the  Stillingia  is  exhausted.  Reserve 
the  first  eighty-five  cubic  centimeters  [or  forty  fluidounces]  of  the  percolate,  and 
evaporate  the  remainder  to  a  soft  extract ;  dissolve  this  in  the  reserved  portion,  and 
add  enough  Diluted  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic 
centimeters  [or  three  pints]."    U.  S. 

The  glycerin  in  the  menstruum  has  been  abandoned  in  the  last  revision  of  the  for- 
mula for  this  fluid  extract,  which  is  of  a  dark  reddish  brown  color:  and  the  dose  is 
from  fifteen  to  forty-five  minims  (0-9-2-8  C.c). 

EXTRACTUM  STRAMOXII.    U.S.,  Br.     Extract  of  Stramonium. 

(EX-TRAC'TUM  STRA-MO'NI-I.) 

Eztractam  Stramonii  Seminis,  U.S.  1S70;  Extract  of  StramoDinm  Seed;  Extrait  de  Semences 
de  Stramoine,  Fr.;  Stechaplelsamen-Extrakt.  G. 

'■  Stramonium  Seed,  in  No.  40  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Diluted  Alcohol,  a  sufficient  quantity.  Moisten  the  powder  with  thirty  parts  [or 
five  fluidounces]  of  Diluted  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ; 
then  add  enough  Diluted  Alcohol  to  saturate  the  powder  and  leave  a  stratum  above 
it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower  orifice,  and, 
having  closely  covered  the  percolator,  macerate  for  forty-eight  hours.  Then  allow 
the  percolation  to  proceed,  gradually  adding  Diluted  Alcohol,  until  three  hundred 
parts  [or  three  pints]  of  tincture  are  obtained,  or  the  Stramonium  Seed  is  exhausted. 
Keserve  the  first  ninety  parts  [or  fourteen  fluidounces]  of  the  percolate,  evaporate 
the  remainder,  at  a  temperature  not  exceeding  50°  C.  (122  F.),  to  ten  jmrts  [or  two 
fluidounces],  mix  the  residue  with  the  reserved  portion  in  a  porcelain  capsule,  and, 
by  means  of  a  water-bath,  evaporate,  at  or  below  the  before-mentioned  temperature, 
to  a  pilular  consistence."    U.  S. 

"  Take  of  Stramonium  Seeds,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Ether 
one  pint  [Imperial  measure],  or  a  sufficiency;  Distilled  Water,  Proof  Spirit,  of  each, 
a  sufficiency.  Shake  the  Ether  in  a  bottle  with  half  a  pint  of  the  Water,  and  after 
separation  decant  the  Ether.  Pack  the  Stramonium  in  a  percolator,  and  free  it  from 
its  oil  by  passing  the  washed  Ether  slowly  through  it.  Having  removed  and  re- 
jected the  ethereal  solution,  pour  the  Spirit  over  the  residue  of  the  Stramonium  in 
the  percolator  and  allow  it  to  pass  through  slowly  until  the  powder  is  exhausted. 
Distil  oS"  most  of  the  Spirit  from  the  tincture,  and  evaporate  the  residue  by  a  water- 
bath  until  the  extract  has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

This  preparation  was  omitted  from  the  U.  S.  Pharmacopoeia  of  18(>0,  but,  in  ac- 
cordance with  suggestions  made  in  the  U.  S.  Dispensatory,  was  reinstated  at  the  re- 
vision of  1870.  It  is  an  excellent  preparation,  not  only  stronger,  but  more  uniform, 
and  therefore  more  to  be  relied  on  than  any  other  officinal  extract  of  stramonium. 
As  the  seeds  yield  their  virtues  more  freely  to  spirit  than  to  water  alone,  the  Phar- 
macopoeias have  very  properly  adopted  diluted  alcohol  as  the  menstruum.  The  use 
of  the  ether  is  to  separate  inert  fatty  matter,  and  consequently  to  make  the  extract 
stronger  than  when  prepared  according  to  the  Br.  process  of  1864,  in  which  ether 
was  not  used  ;  and  the  ether  is  washed,  in  order  to  separate  any  alcohol  contained 

very  good  rermifuge.  being  generally  acceptable  to  the  stomach,  and  not  offensive  to  the  tiste.  The 
dose  is  from  two  fluidrachms  to  half  a  fluidounce  (7-5-15  C.c.)  for  an  adalc,  from  thirty  minims  to 
a  fluidrachm  (1-9-3-75  C.c.)  for  a  child  two  years  old. 
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in  it,  which  might  dissolve  the  active  matter.  According  to  the  table  of  Recluz, 
sixteen  ounces  of  the  seed  afford  two  ounces  and  two  drachms  of  extract  by 
maceration  in  diluted  alcohol,  and  one  ounce  and  a  half  by  decoction.  The  dose  to 
begin  with  is  the  quarter  or  half  of  a  grain  (0"016-0-03  Gm.),  twice  a  day,  to  be 
gradually  increased. 

Off.  Prep.  Uuguentum  Stramonii,  U.  S. 

EXTRACTUM  STRAMONII  FLUIDUM.  U.S.     Fluid  Extract  of 

Stramonium. 

(EX-TRXc'TUM  STRA-MO'NI-i  FLU'I-DUM.) 

Extrait  liquide  de  Semences  de  Stramoine,  Fr.;  Fliissiges  Stechapfelsamen-Extrakt,  G. 

"  Stramonium  Seed,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.] ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pintsj.  JVIix  three  parts  [or  three  pints  and  six  fluidounces]  of  Alcohol 
with  one  part  [or  one  pint]  of  Water,  and,  having  moistened  the  powder  with  twenty 
grammes  [or  twelve  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  per- 
colator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until 
the  Stramonium  Seed  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters  ^or 
forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder,  at  a  tempera- 
ture not  exceeding  50°  C.  (122°  F.),  to  a  soft  extract ;  dissolve  this  in  the  reserved 
portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one  hundred 
cubic  centimeters  [or  three  pints]."-  U.  S. 

This  is  a  new  oflBcinal  fluid  extract.  The  menstruum  is  well  adapted  for  thor- 
oughly exhausting  the  seed.  It  is  of  a  dark  brown  color,  and  the  dose  is  one  to 
two  minims  (006  to  0-12  Cc). 

EXTRACTUM  TAR  AX  A  CI.  U.  S.,  Br.    Extract  of  Taraxacum. 

(EX-TRAC'TUM  T.\-RAX'A-Ci.) 

Extractor  Dandelion;  Extrait  de  Dent-de-Lion,  Fr.;  Lowenzahn-Extrakt,  G. 

"Fresh  Taraxacum,  gathered  in  September,  a  convenient  quantity;  Water,  a 
sufficient  quantity.  Slice  the  Taraxacum,  and  bruise  it  in  a  stone  mortar,  sprink- 
ling on  it  a  little  Water,  until  reduced  to  a  pulp ;  then  express  and  strain  the 
juice,  and  evaporate  it  in  a  vacuum-apparatus,  or  in  a  shallow  porcelain  dish,  by 
means  of  a  water-bath,  to  a  pilular  consistence."    V.  S. 

"  Take  of  Fresh  Dandelion  Root  four  pounds  [avoirdupois].  Crush  the  Root ; 
press  out  the  juice,  and  allow  it  to  deposit ;  heat  the  clear  liquor  to  212°,  and  main- 
tain the  temperature  for  ten  minutes  ;  then  strain,  and  evaporate  by  a  water-bath,  at 
a  temperature  not  exceeding  160°,  until  the  extract  has  acquired  a  suitable  consistence 
for  forming  pills."  Br. 

This  extract  is  undoubtedly  stronger,  prepared  from  the  root  alone  than  from  the 
whole  plant.  It  is  important  that  the  root  should  be  collected  at  the  right  season. 
The  juice  expressed  from  it  in  the  spring  is  thin,  watery,  and  of  a  feeble  flavor ;  in 
the  latter  part  of  the  summer,  and  in  autumn,  thick,  opaque,  cream-colored,  very 
bitter,  and  abundant,  amounting  to  one-third  or  one-half  its  weight.  It  may  be 
collected  in  August,  and  afterwards  until  severe  frost.  According  to  Mr.  Squire, 
frost  has  the  effect  of  diminishing  the  bitterness  and  increasing  the  sweetness  of  the 
root.  An  extract  prepared  by  inspissating  the  juice,  as  in  the  present  U.  S.  and  Br. 
processes,  is  much  more  efficient  than  that  prepared  in  the  old  way  by  decoction. 
The  inspissation  should  be  effected  by  exposing  the  juice  in  shallow  vessels  to  a 
current  of  warm  dry  air,  or  by  evaporation  in  a  vacuum,  and  should  not  be  unneces- 
sarily protracted.  Long  exposure,  during  evaporation,  changes  the  bitterness  of  the 
juice  into  sweetness,  which  is  a  sign  of  inferiority.  In  the  British  process,  it  is 
wisely  directed  that,  before  the  evaporation  of  the  juice,  it  shall  be  exposed  for  a 
short  time  to  a  heat  sufficient  to  coagulate  the  albumen,  which  is  then  separated  and 
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rejected  as  useless,  and  indeed  injurioos  by  favoring  decomposition.  As  often  found 
in  the  shops,  the  extract  is  dark-colored,  sweet,  and  in  all  probability  nearly  inert. 
Mr.  Houlton  took  more  than  an  ounce  of  it  in  a  day,  without  any  sensible  eflfect. 
(P.  J.  Tr.,  i.  -421.)  When  prepared  from  the  root  and  leaves  together,  it  has  a 
greenish  color.  Mr.  Brande  states  that  one  cwt.  of  the  fresh  root  affords  from  twenty 
to  twenty -five  pounds  of  extract  by  decoction  in  water.  The  expressed  juice  yields 
from  11  to  25  per  cent,  of  extract,  the  greatest  product  being  obtained  in  November, 
and  the  least  in  April  and  May.  This  extract  deteriorates  by  keeping,  and  should, 
therefore,  be  renewed  annually.  It  is  conveniently  given  in  an  aromatic  water. 
The  dose  is  from  a  scruple  to  a  drachm  (1  •3-3-95  Gm.)  three  times  a  day. 

EXTRACTUM  TARAXACI  FLUIDUM.  V.S.     Fluid  Extract  of 

Taraxacum. 

(KX-XaACTUH  TA-KAX'A-Ci  FLU'l-DUM.) 

Fluid  Extract  of  Dandelion  ;  Estrait  liquide  de  Pissenlit,  Fr.;  Fliissiges  Lowenzahn-Extrakt,  G. 

'•  Taraxacum,  in  No.  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  three 
parts  [or  six  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty 
grammes  [or  seventeen  fluidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a 
stratum  above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the 
lower  orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight 
hours.  Then  allow  the  percolation  to  proceed,  gradully  adding  menstruum,  until 
the  Taraxacum  is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or  forty 
fluidounces]  of  the  percolate ;  by  means  of  a  water-bath,  distil  off  the  Alcohol  from 
the  remainder,  and  evaporate  the  residue  to  a  soft  extract ;  dissolve  this  in  the  re- 
served portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract  measure  one 
hundred  cubic  centimeters  [or  three  pints]."    U.  S. 

The  activity  of  this  preparation  depends  more  upon  the  proper  selection  of  the 
root  than  anything  else.  The  process  of  exhausting  the  drug  is  not  diflScult,  and 
one  of  the  best  tests  of  this  fluid  extract  is  its  bitter  taste.  It  is  a  blackish,  moder- 
ately thick  liquid,  which  may  be  given  in  doses  of  from  one  to  three  fluidrachms 
(3-75-1 1-25  C.c).     It  is  said  to  be  an  excellent  vehicle  for  quinine. 

EXTRACTUM  TRITICI  FLUIDUM.  U.  S.     Fluid  Extract  of 

Triticum. 

(EX-TKSC'TOI  TEIT'I-Ci  FLU'l-DfM.) 

Fluid  Extract  of  Couch-grass  Root  j  Estrait  liquide  de  petit  Chiendent,  Fr.;  Fliissiges  Quecken- 
wurzel-Exirakt,  G. 

"  Triticum,  finely  cut,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or  three  pints]. 
Pack  the  Triticum  in  a  cylindrical  percolator,  and  pour  Boiling  Water  upon  it  until 
it  is  exhausted.  Evaporate  the  percolate  to  eighty  cubic  centimeters  [or  thirty-eight 
fluidounces],  and,  having  added  to  it  twenty  cubic  centimeters  [or  ten  fluidounces] 
of  Alcohol,  mix  well  and  set  it  aside  for  forty-eight  hours.  Then  filter  the  liquid 
and  add  to  the  filtrate  enough  of  a  mixture  composed  of  four  parts  [or  four  fluid- 
ounces]  of  Water  and  one  part  [or  one  and  one-eighth  fluidounces]  of  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.S. 

This  is  a  new  officinal  fluid  extract,  and  it  is  a  valuable  preparation.  The  German 
Pharmacopoeia  directs  an  Extractum  Graminis,  made  by  digesting  1  part  of  Triti- 
cum with  6  parts  of  hot  water,  for  six  hours,  straining,  evaporating  to  a  syrup ; 
mixing  1  part  of  this  extract  with  4  parts  of  cold  distilled  water,  filtering,  and  evap- 
orating to  an  extract.  The  fluid  extract  is  preferable,  as  the  excessive  use  of  heat 
is  avoided.     The  dose  is  from  three  to  six  fluidrachms  (ll'25-22-5  C.c). 
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EXTRACTUM   UV^   URSI   FLUIDUM.  ^7.^.     Fluid  Extract  of 

Uva  Ursi. 

(EX-TKiC'TUM  U'V^  iJR'SI  FLU'I-DUM.) 
Extrait  Hquide  de  Busserole,  Fr.;  Fliissiges  Barentraubenbliltter-Extrakt,  G, 
"  Uva  Ursi,  in  No,  30  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Gly- 
cerin, ten  grammes  [or  three  and  three-quarter  fiuidounces]  ;  Dihxted  Alcohol,  a 
sufficient  quantity,  To  uiake  one  hundred  cubic  centimeters  [or  three  pints].  Mix 
the  Glycerin  with  ninety  grammes  [or  forty-six  fiuidounces]  ot"  Diluted  Alcohol,  and, 
havinji;  moistened  tlie  powder  with  thirty-Jive  grammes  [or  eighteen  fiuidounces]  of 
the  mixture,  pack  it  firmly  in  a  cylindrical  percolator;  then  add  enough  of  the  men- 
struum to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins 
to  drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding,  first,  the  remainder  of  the  menstruum,  and  afterward.  Diluted 
Alcohol,  until  the  Uva  Ursi  is  exhausted.  Reserve  the  first  seventy  cubic  centimeters 
[or  thirty-three  fiuidounces]. of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Diluted  Alcohol  to 
make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.S. 
This  preparation  has  been  improved  by  diminishing  the  glycerin.  It  is  a  thickish, 
black  liquid,  of  a  sweet,  bitterish,  astringent,  but  not  very  disagreeable  taste.  The 
dose  is  from  thirty  minims  to  a  fluidrachm  (l-y-3-75  Co.),  three  times  a  day. 

EXTRACTUM  VALERIANAE  FLUIDUM.  U.  S.    Fluid  Extract 

of  Valerian. 

(EX-TKAC'TUM  VA-LE-RI-A'N^  FLU'I-DUM.) 

Extrait  liquide  de  Val6riane,  Fr.;  Fliissiges  Baldrian-Extrakt,  G. 

"  Valerian,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity,  To  mako,r>?ie  hundred  adnc  centimeters  [or 
three  pints].  Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  one  part 
[or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammes 
[or  seventeen  fiuidounces]  of  the  mixture,  pack  it  firmly  in  a  cylindrical  percolator; 
then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Vale- 
rian is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or  forty  fiuid- 
ounces] of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  tliree  pints]."  I/.  S. 

This  is  a  concentrated  tincture,  strong  both  in  alcohol  and  the  virtues  of  vale- 
rian. It  is  probable  that  all  or  nearly  all  the  volatile  ingredients  of  the  root  are 
extracted  by  the  reserved  portion  which  first  passes,  and  which,  not  being  exposed 
to  evaporation,  loses  none  of  the  volatile  oil  and  acid  that  have  been  dissolved ; 
while  the  soluble  matter  subsequently  extracted,  consisting  chiefiy  of  the  fixed  prin- 
ciples, will  not  be  dissipated  by  the  concentration  ordered.  The  fiuid  extract  may, 
therefore,  be  considered  as  fully  representing  the  virtues  of  the  root.  The  formula 
is,  with  some  modification,  that  of  Prof  Grahame  (A.  J.  P.,  xxi.  379).  The  prep- 
aration is  a  dark  brownish  red  liquid,  transparent  in  thin  layers,  with  the  smell  aod 
taste  of  valerian.     The  dosfe  is  about  a  fluidrachm  (3-75  C.c). 

EXTRACTUM  VERATRI  VIRIDIS  FLUIDUM.  U.S.     Fluid 

Extract  of  Veratrum  Viride. 

(EX-TRAC'TUM  VE-RA'TRI  VIR'I-DIS  FLtJ'l-DUM.) 
Extrait  liquide  de  Veratre  americain,  Fr.;  Fliissiges  Griingermerwurz-Extrakt,  G. 
"  Veratrum  Viride,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  a  sufficient  quantify,  To  make  one   hundred  cubic  centimeters  [or  three 
pints].     Moisten  the  powder  with  thirty  grammes  [or  seventeen  fiuidounces]  of  Al- 
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cohol,  and  pack  it  firmly  in  a  cjlindrical  percolator ;  then  add  enough  Alcohol  to 
saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop 
from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  perco- 
lator, macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  grad- 
ually adding  Alcohol,  until  the  Veratrum  Viride  is  exhausted.  Reserve  the  first 
ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft  extract;  dissolve  this  in  the  reserved  portion,  and  add 
enough  Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters 
[or  three  pints]."  U.  S. 

It  may  be  doubted  whether  this  fluid  extract  is  among  those  demanded  by  the 
wants  of  the  profession.  .We  have  already  a  tincture,  which,  supposing  none  of  the 
virtues  of  the  medicine  to  be  lost  in  preparing  the  fluid  extract,  will  be  at  least  half 
as  strong,  and  at  all  events  js  quite  strong  enough.  It  is  true  that  the  proportion  of 
alcohol  is  somewhat  less  in  the  fluid  extract ;  but,  in  so  powerful  a  preparation,  this 
is  of  little  consequence.  The  tincture  itself  purports  to  be  saturated  ;  and,  though  it 
is  probable  that,  by  the  concentration  of  the  alcoholic  solution,  more  of  the  active 
matter  is  held  by  it  in  the  same  measure  of  alcohol  than  by  the  tincture,  the  neces- 
sity of  multiplying  the  number  of  preparations  of  a  powerful  drug  where  the  dose  is 
small  is  not  apparent.  It  would  be  injudicious  to  prescribe  more  of  it,  as  a  com- 
mencing dose,  than  from  one  to  two  minims  (0-06— 0-12  C.c). 

EXTRACTUM  YIBURXI  FLUIDUM.  U.  S.     Fluid  Extract  of 

Viburtium. 

(EX-TRAC'TIM  Vi-BUK'Xi  FLU'I-DCM.) 
Fluid  Extract  of  Blaet  Haw;  Estrait  Jiquide  de  Yibume,  Fr. 

"  Viburnum,  in  No.  60  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  sufficient  quaiititi/,  To  make  one  hundred  cubic  centimeters 
[or  three  pints].  Mix  two  parts  [or  four  and  a  half  pints]  of  Alcohol  with  one  part 
[or  two  pints]  of  Water,  and,  having  moistened  the  powder  with  thirty  grammes 
[or  seventeen  fluidounces]  of  the  mixture,  pack  it  moderately  in  a  cylindrical  perco- 
lator ;  then  add  enough  of  the  menstruum  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  menstruum,  until  the  Vi- 
burnum is  exhausted.  Reserve  the  first  eighty-Jive  cubic  centimeters  [or  forty  fluid- 
ounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft  extract ;  dissolve  this 
in  the  reserved  portion,  and  add  enough  menstruum  to  make  the  Fluid  Extract 
measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

This  is  a  new  ofiBcinal  fluid  extract,  which  well  represents  the  drug.  It^s  of  a 
dark  reddish  brown  color.    The  dose  is  one-half  to  one  fluidrachm  (1-9-3T5  C.c). 

EXTRACTUM  XAXTHOXYLI  FLUIDUM.   U.S.     Fluid  Extract 

of  Xanihoxylum. 

(EX-TKiC'TyH  XAX-THOX'T-Li  FLU'I-DUM— san-thok'sf-ll.) 

Fluid  Extract  of  Prickly  Ash;  Extrait  liqoide  de  Fr^ne  ^pineux,  Fr./  Fliissiges  Zahnwehholi- 

Extrakt,  G. 

^'  Xanthoxylum,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity.  To  make  one  hundred  cubic  centimeters  [or  three 
pints].  3Ioisten  the  powder  with  ticenty-jive  grammes  [or  fourteen  fluidounces] 
of  Alcohol,  and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol 
to  saturate  the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to 
drop  from  the  percolator,  close  the  lower  orifice,  and,  having  closely  covered  the 
percolator,  macerate  for  forty-eight  hours.  Then  allow  the  percolation  to  proceed, 
gradually  adding  Alcohol,  until  the  Xanthoxylum  is  exhausted.  Reserve  the  first 
ninety  cubic  centimeters  [or  forty-three  fluidounces]  of  the  percolate,  and  evaporate 
the  remainder  to  a  soft;  extract ;  dissolve  this  in  the  reserved  portion,  and  add  enough 
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Alcohol  to  make  the  Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three 
pints]."  U.S. 

This  new  oflBcinal  fluid  extract  thoroughly  represents  the  virtues  of  the  drug. 
The  dose  is  one-half  to  one  fluidrachm  (1-9-3-75  C.c). 

EXTRACTUM  ZINGIBERIS  FLUIDUM.   U.S.    Fluid  Extract  of 

Ginger. 
(ex-trXc'tum  zin-5ib'k-ris  flu'i-dOm.) 

Extrait  liquide  de  Gingembrc,  Fr.;  Fliissiges  Ingwer-Extrakt,  G. 

"  Ginger,  in  No.  40  powder,  one  hundred  grammes  [or  fifty  ounces  av.]  ;  Alco- 
hol, a  sufficient  quantity,  To  make  otie  hundred  cubic  centimeters  [or  three  pints]. 
Moisten  the  powder  with  twenty-five  grammes  [or  fourteen  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  the  Ginger  is  exhausted.  Reserve  the  first  ninety  cubic  centimeters 
[or  forty-three  fluidounces]  of  the  percolate,  and  evaporate  the  remainder  to  a  soft 
extract;  dissolve  this  in  the  reserved  portion,  and  add  enough  Alcohol  to  make  the 
Fluid  Extract  measure  one  hundred  cubic  centimeters  [or  three  pints]."  U.  S. 

The  fluid  extract  of  ginger  is  a  highly  concentrated  alcoholic  solution  of  the 
active  principles  of  ginger.  It  is  transparent,  and  of  a  reddish  color.  The  dose  is 
from  ten  to  twenty  minims.(0-6-l-25  C.c). 

Off.  Prep.  Syrupus  Zingiberis,  U.  S. 

FARINA  TRITICI.  Br.     Wheaten  Flour. 

(FA-RI'NA  TRIT'I-Ci.) 

Wheat  Flour;  Farine  de  Froment,  Fr.;  Weizeninehl,  G.;  Farina  di  Frumento,  It.;  Flor  del 
Trigo,  Acemite,  Sj). 

"  The  grain  of  wheat,  Triticum  vulgare,  ground  and  sifted."  Br.  Hat.  Ord. 
Graminaceae. 

Ge7i.  Ch.  Calyx  two-valved,  solitary,  transverse,  many-flowered,  on  a  flexuose, 
toothed  receptacle.  Rees^s  Cyclopaedia. 

Triticum  hybernum.  Willd.  Sp.  Plant,  i.  477. —  T.  vulgare,  var.  /?.  hybernum. 
Kunth,  Gramin.  438.  The  common  winter  wheat  has  a  fibrous  root  and  one  or 
more  erect,  round,  smooth,  jointed,  stems,  which  rise  from  three  to  five  feet  in 
height,  and  are  furnished  with  linear,  pointed,  entire,  flat,  many-ribbed,  rough, 
somewhat  glaucous  leaves,  and  jagged  bearded  stipules.  The  flowers  are  in  a  soli- 
tary, tft-minal,  dense,  smooth  spike,  two  or  three  inches  long.  The  calyx  is  four- 
flowered,  tumid,  imbricated,  abrupt,  with  a  short  compressed  point.  In  the  upper 
part  of  the  spike  it  is  more  elongated ;  and  in  this  situation  the  corolla  is  more  or 
less  awned.     The  grain  is  imbricated  in  four  rows. 

The  native  country  of  wheat  is  unknown  ;  but  its  cultivation  is  supposed  to  have 
spread  from  Sicily  over  Europe.  It  is  now  an  object  of  culture  in  almost  all  coun- 
tries having  a  temperate  climate.  Sown  in  the  autumn,  it  stands  the  winter,  and 
ripens  its  seeds  in  the  following  summer.  Numerous  varieties  have  been  produced 
by  cultivation,  some  of  which  are  usually  described  as  distinct  species.  Among 
these  may  perhaps  be  ranked  T.  sestivum,  or  spring  wheat,  distinguished  by  its  long 
beards,  and  T.  composifum,  or  Egyptian  wheat,  by  its  compound  spikes.  The  seeds 
are  too  well  known  to  need  description.  They  are  prepared  for  use  by  grinding  and 
sifting,  by  which  the  interior  farinaceous  part  is  separated  from  the  husk.  The 
former  is  divided  according  to  its  fineness  into  difl'erent  portions,  but  so  far  as  re- 
gards its  medical  relations  may  be  considered  under  one  head,  that  of  farina  or  flour. 
The  latter  is  called  bran,  and  constitutes  from  25  to  33  per  cent. 

Flour  is  white,  inodorous,  and  nearly  insipid.  Its  chief  constituents  are  starch, 
gluten,  albumen,  saccharine  matter,  and  gum,  the  proportions  of  which  are  not  con- 
stant.    Vauquelin  obtained,  as  an  average  product,  ftom  eight  varieties  of  flour 
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which  he  examined,  10"25  per  cent,  of  water,  10-80  of  gluten  (including  coagulated 
albumen),  6808  of  starch,  561  of  sugar,  and  411  of  gum.  According  to  Christi- 
son,  subsecjuent  experiments  have  given  an  average  of  16  or  17  per  cent,  of  gluten 
and  albumen.  The  ashes  of  wheat,  which  amount  only  to  about  0-15  per  cent., 
contain,  according  to  Henry,  superphosphates  of  sodium,  calcium,  and  magnesium.* 
The  gummy  substance  found  in  wheat  flour  is  not  precisely  identical  with  ordinary 
gum  ;  as  it  contains  nitrogen,  and  does  not  yield  mucic  acid  by  the  action  of  nitric 
acid.  The  starch,  which  is  by  far  the  most  abundant  ingredient,  is  much  employed 
in  a  separate  state.  (See  Amylum.')  The  gluten,  however,  is  not  less  important ; 
as  it  is  to  the  large  proportion  of  this  principle  in  wh^t  flour  that  it  owes  its  supe- 
riority over  that  from  other  grains  for  the  preparation  of  bread.  The  gluten  here 
alluded  to  is  the  substance  first  noticed  as  a  distinct  principle  by  Beccaria.  It  is 
the  soft,  viscid,  fibrous  mass  which  remains,  when  wheat  flour,  enclosed  in  a  linen 
bag,  is  exposed  to  the  action  of  a  stream  of  water,  and  at  the  same  time  pressed 
with  the  fingers  till  the  liquor  comes  away  colorless.  But  this  has  been  ascertained 
to  consist,  in  fact,  of  two  different  substances.  When  boiled  in  alcohol,  one  portion 
of  it  is  dissolved,  while  another  remains  unaff"ected.  Einhof  ascertained  that  the 
part  of  the  glutinous  mass  left  behind  by  alcohol  is  identical  with  vegetable  albumen, 
while  the  dissolved  portion  only  is  strictly  entitled  to  the  name  o^  gluten,  which  had 
been  previously  applied  to  the  whole  mass.  As  these  two  principles  are  contained 
in  numerous  vegetable  products,  and  as  they  are  frequently  referred  to  in  this  work, 
it  is  proper  that  they  should  be  briefly  noticed.  They  both  contain  nitrogen,  and 
both,  when  left  to  themselves  in  a  moist  state,  undergo  putrefaction.  From  these 
circumstances,  and  from  close  resemblance  to  certain  proximate  animal  principles  in 
chemical  habitudes  and  relations,  they  are  sometimes  called,  in  old  works  on  chemistry, 
vegeto-animal  substances.  They  are  separated  from  each  other  by  boiling  the  gluten 
of  Beccaria,  above  referred  to,  with  successive  portions  of  alcohol,  till  the  liquid, 
filtered  while  yet  hot,  ceases  to  become  turbid  on  cooling.  The  proper  gluten  dis- 
solves, and  may  be  obtained  by  adding  water  to  the  solution,  and  distilling  off"  the 
alcohol.  Large  cohering  flakes  float  in  the  liquor,  which,  when  removed,  form  a 
viscid  elastic  mass,  consisting  of  the  substance  in  question  with  slight  impurity. 
The  part  left  behind  by  the  alcohol  is  coagulated  albumen. 

¥ure  gluten,  sometimes  called  vegetable  fibrin,  is  a  pale  yellow,  adhesive,  elastic 
substance,  which,  by  drying,  becomes  more  deeply  yellow  and  translucent.  It  is 
almost  insoluble  in  water,  and  quite  insoluble  in  ether,  and  in  the  oils  both  fixed  and 
volatile.  Hot  alcohol  dissolves  it  much  more  readily  than  cold ;  and  from  its  solu- 
tion in  boiling  alcohol  it  separates  unchanged  when  the  liquor  cools.  It  is  soluble 
in  the  dilute  acids,  and  in  caustic  alkaline  solutions,  in  consequence  of  forming  solu- 
ble compounds  with  the  acids  and  alkalies.  With  the  earths  and  metallic  oxides  it 
forms  nearly  insoluble  compounds,  which  are  precipitated  when  earthy  or  metallic 
salts  are  added  to  the  solution  of  gluten  in  liquor  potassae.  Corrosive  sublimate 
precipitates  it  from  its  acid  as  well  as  alkaline  solutions,  and,  added  in  solution  to 
moist  gluten,  forms  a  compound  with  it,  which,  when  dry,  is  hard,  opaque,  and  in- 
corruptible. Gluten  is  precipitated  by  infusion  of  galls.  Its  name  originated  in  its 
adhesive  property.  It  exists  in  most  i'arinaceous  grains,  and  in  the  seeds  of  some 
leguminous  plants. 

^  A  very  elaborate  investigation  into  the  phosphates  in  wheat  grain,  as  to  their  bases,  the  rela- 
tive proportion  of  the  soluble  and  insoluble  phosphates,  the  relative  quantity  in  which  they  exist 
in  different  parts  of  the  grains,  and  other  interesting  points,  has  been  made  by  F.  Grace  Calvert, 
and  published  in  the  Chemical  Neirs  (Sept.  10,  1869,  p.  121),  to  which  the  reader  is  referred.  Wo 
have  space  for  a  very  few  only  of  the  facts  developed.  One  of  the  facts,  which  had  been  previously 
shown  by  Fresenius,  is  that  almost  the  whole  of  the  ashes  of  wheat  consists  of  phosphates.  Of 
these,  nearly  two-thirds  are  soluble  in  water,  and  are  mainly  phosphates  of  potassium  and  mag- 
nesium ;  the  insoluble  salts  being  phosphates  of  calcium  and  iron,  with  a  little  of  the  insoluble  mag- 
nesian  phosphate  Mgaf  PO*)?.  Another  highly  important  fact  is  that  by  far  the  larger  proportion 
of  the  phosphates  exists  in  the  parts  separated  in  the  sifting  of  the  flour;  and  onr  fine  white  bread 
is,  therefore,  greatly  deficient  in  one  of  the  most  essential  elements  of  nutrition.  Besides  this 
reason  for  preferring  brown'or  bran-bread  to  the  whitest,  another  exists  :  there  is  a  peculiar  fer- 
ment, discovered  by  M.  Mege-Mouries.  in  the  inner  cortical  part  of  the  wheat,  which  is  rejected  in 
the  fine  white  flour,  which  rapidly  changes  starch  into  sugar,  and  thus  greatly  promotes  the  pau- 
nary  fermentation. 
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Vegetable  albumen  is  destitute  of  adhesiveness,  and,  when  dried,  is  opaque,  and 
of  a  white,  gray,  or  brown  color.  Before  coagulation,  it  is  soluble  in  water,  but 
insoluble  in  alcohol.  By  heat  it  coagulates  and  becomes  insoluble  in  water.  It  is 
dissolved  by  solutions  of  the  caustic  alkalies.  Most  of  the  acids,  if  added  to  its 
solution  in  excess,  precipitate  compounds  of  the  acids  respectively  with  the  albumen, 
which,  though  soluble  in  pure  water,  are  insoluble  in  that  liquid  when  acidulated. 
It  is  not,  however,  precipitated  by  an  excess  of  phosphoric  or  acetic  acid.  Its  rela- 
tions to  the  earthy  and  metallic  salts  are  similar  to  those  of  gluten.  Corrosive  sub- 
limate precipitates  it  from  its  solutions,  except  from  those  in  phosphoric  and  acetic 
acids,  and,  when  added  in  a|^ate  of  solution  to  moist  albumen,  forms  with  it  a  hard, 
opaque  compound.  It  is  also  precipitated  by  infusion  of  galls.  This  principle  de- 
rived its  name  from  its  very  close  resemblance  to  animal  albumen.  It  is  associated 
with  gluten  in  most  of  the  farinaceous  grains,  is  a  constituent  of  all  the  seeds  which 
form  a  milky  emulsion  with  water,  and  exists  in  all  the  vegetable  juices  which  co< 
agulate  by  heat. 

The  mixture  of  vegetable  fibrin  and  albumen  which  constitutes  the  gluten  of 
Beccaria,  exercises  an  important  influence  over  starch,  which,  with  the  presence  of 
water,  and  the  aid  of  a  moderate  heat,  it  converts  partly  into  gum  and  partly  into 
sugar.  The  production  of  saccharine  matter  in  the  germination  of  seeds  and  in 
malting,  which  is  an  example  of  germination,  is  thus  explained.  The  gluten  becomes 
acid  in  the  process,  and  loses  the  property  of  reacting  on  starch. 

It  is  thought  by  many  chemists  that  vegetable  albumen  is  identical  in  all  respects 
with  animal  albumen,  and  the  gluten  of  vegetables  with  animal  fibrin  ;  and  that 
both  these  principles,  as  well  as  another  named  case^rt,  found  also  both  in  the  animal 
and  vegetable  kingdoms,  belong  to  a  class  of  compounds  termed  proteids.  Proteids 
consist  of  nitrogen,  carbon,  hydrogen,  oxygen,  and  sulphur,  and  their  average  com- 
position may  be  expressed  by  the  empirical  formula  C,2H„2N,g022S. 

It  is  scarcely  necessary  to  state  that  bread  is  formed  by  making  flour  into  a  paste 
with  water,  with  the  addition  of  yeast,  setting  it  aside  to  ferment,  and  then  exposing 
it  to  the  heat  of  an  oven.  The  fermentation  excited  by  the  yeast  is  accompanied 
with  the  extrication  of  carbonic  acid  gas,  which,  being  retained  by  the  tenacity  of 
the  gluten,  forms  innumerable  little  cells  throughout  the  mass,  and  thus  renders  the 
bread  light.*  Alcohol  is  also  generated  during  the  fermentation,  most  of  which  is 
driven  oS"  from  the  bread  in  baking  ;  but  a  small  portion  remains,  averaging,  accord- 
ing to  xMr.  Thos.  Polas,  0-314  per  cent.  (^Ghem.  News,  May  30,  1873,  p.  271.) 

Medical  Properties  and  Uses.     Wheat  flour  in  its  unaltered  state  is  seldom  used 

^-  Puriti/  of  flour.  So  early  as  the  year  1847,  M.  Bcssner,  a  French  pharmaceutist,  ascertained 
that,  while  pure  white  Qour  remains  unaffected,  as  to  its  color,  by  the  action  of  alkalies,  the  meal 
of  Indian-corn  or  maize  becomes  of  a  fine  sulphur-j-ellow  under  the  same  circumstances,  whether 
the  alkali  employed  be  ammoniacal  vapor,  or  watery  solution  of  caustic  ammonia,  potassa,  or  soda. 
It  was  thought  that  a  test  had  thus  been  discovered  of  the  adulteration  of  wheat  flour  with  maize; 
but  subsequent  experiments  by  MM.  Pierre  and  Lepctit,  professors  at  Caen,  have  shown  that  while 
the  pure  flour  of  wheat,  as  well  as  of  rye,  barley,  and  buckwheat,  remains  unaffected  by  the  alkalies, 
these  same  flours  are  rendered  yellow  by  the  alkalies,  when  mixed  with  the  refuse  of  the  sittings 
of  the  several  flours  ground  over  again  ;  so  that  it  is  not  the  impurity  of  maize  meal  that  is  indi- 
cated by  yellow  coloration  caused  by  the  alkalies,  but  also  the  powdered  bran  and  other  siftings  of 
the  flours  mentioned.  {Journ.  de  Pharm.,  Sept.  1868,  p.  184.) 

Adulteration  of  bread.  Among  the  adulterations  of  bread  practised  by  the  bakers,  alum,  em- 
ployed to  cause  whiteness,  and  thus  cover  defects  in  the  flour,  is  perhaps  the  one  which  has  most 
attracted  notice,  and  which,  being  sometimes  noxious,  it  is  most  important  to  be  able  to  test.  One 
of  the  means  of  detection  recommended,  is  that  of  incineration,  by  which  the  bread  is  consumed, 
while  the  alum,  if  there  be  any,  is  left  behind.  But  this  method  is  somewhat  tedious;  and  log- 
wood has  been  recommended  as  being  at  once  most  convenient,  and,  according  to  Mr.  John  Hors- 
ley,  "perfectly  reliable,"  if  applied  as  he  directs.  The  following  is  Mr.  Ilorsley's  method,  by  which 
in  the  county  of  Gloucester,  iMiglancl,  alone,  in  the  course  of  two  surveys,  he  succeeded  in  obtain- 
ing 200  convictions  out  of  some  thousands  of  cases  examined  by  him.  He  first  makes  a  tincture 
of  logwood  by  digesting,  for  8  hours,  two  drachms  of  freshly  cut  chips  in  5  oz.  of  methylated  spirit 
and  filtering;  next  makes  a  saturated  solution  of  carbonate  of  ammonium  in  distilled  water;  then 
mixes  a  teaspoonful  of  each  solution  with  a  wineglass  of  water  in  a  white-ware  dish,  thus  forming 
a  pink-colored  liquid:  and  lastly  immerses  a  portion  of  the  suspected  bread,  "for  five  minutes  or 
so,"  in  the  mixed  fluids.  If  alum  be  present,  the  bread,  placed  on  a  plate  to  drain,  will  in  the 
course  of  an  hour  or  two  assume  a  blue  color  :  if  not  present,  the  pink  color  fades  away.  The  ap- 
pearance of  a  greenish  color  on  drying  will  indicate  the  presence  of  copper.  {Chem.  News,  May  17, 
1872,  p.  1872.) 
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in  medicine.  It  is  sometimes  sprinkled  on  the  skin  in  erysipelatous  inflammation, 
and  various  itching  or  burning  eruptions,  particularly  the  nettlerash  ;  though  rye 
flour  is  generally  preferred  for  this  purpose. 

Bread  is  more  employed.  An  infusion  of  toasted  bread  in  water  is  a  nutritive 
drink,  well  adapted  to  febrile  complaints.  Within  our  experience,  no  drink  has 
been  found  more  grateful  in  such  cases  than  this  infusion,  sweetened  with  a  little 
su"ur,  and  flavored  by  lemon-juice.  Boiled  with  milk,  bread  forms  a  good  emol- 
lient poultice,  which  may  be  improved  by  the  addition  of  a  little  perfectly  fresh  lard. 
SHces  of  it  steeped  in  lead-water,  and  the  crumb  mixed  with  the  fluid  and  confined 
within  gauze,  afibrd  convenient  modes  of  applying  this  preparation  to  local  inflam- 
mations. The  crumb  {viica panis)  is,  moreover,  frequently  used  to  give  bulk  to 
minute  doses  of  very  active  medicines,  administered  in  the  form  of  pill.  It  should 
be  recollected  that  it  always  contains  common  salt,  which  is  incompatible  with  cer- 
tain substances,  as,  for  example,  nitrate  of  silver. 

Bran  is  sometimes  used  in  decoction,  as  a  demulcent  in  catarrhal  afi'ections  and 
complaints  of  the  bowels.  When  taken  in  substance,  it  is  laxative,  and  may  be  used 
with  advantage  to  prevent  costiveness.  Bran  bread,  made  from  the  unsifted  flour, 
is  an  excellent  laxative  article  of  diet  in  some  dyspeptic  cases.  The  action  of  the 
bran  is  probably  mechanical,  consisting  in  the  irritation  produced  upon  the  mucous 
membrane  of  the  bowels  by  its  coarse  particles.  Bran  also  forms  an  excellent  de- 
mulcent bath. 

Off.  Prep.  Cataplasma  Fermenti,  Br. 

•  FEL  BOVIS.  U.  S.     Ox  Gall. 

(f£l  bo'vis.: 

"  The  fresh  gall  of  Bos  Taurus.  Linne.  (  Class,  Mammalia.  Order,  Ruminan- 
tia.)"  U.K 

Recent  researches  of  a  very  thorough  character  have  thrown  more  light  on  the 
subject  of  the  constituents  of  gall.  The  most  characteristic  constituents  of  all  galls 
of  whatever  origin  are,  first,  the  sodium  or  potassium  salts  of  certain  resinous  acids 
known  collectively  as  the  "gall-acids,"  and,  secondly,  certain  coloring  matters  known 
as  "  gall-pigments."  The  gall-acids  thus  far  made  known  are  glycochoUc  acid, 
CjgHjjNOg;  taurocholic  acid,  CjjH^.NSOj ;  liyoglycocholic  acid,  C^H^NO.;  hyo- 
taurocholic  acid,  Cj.H^NSOg ;  and  chenotaurocholic  acid,  Cj^H^NSOg.  Of  these, 
the  first  two  occur  in  ox  gall  as  sodium  salts,  although  sometimes  (in  green  galls) 
the  first  one  is  absent.  The  bilicholic  acid  and  bilifellinic  acid  of  Berzelius,  as  well 
as  fellic  and  fellinic  acids,  appear  to  have  been  mixtures.  The  solutions  of  these 
gall-acids,  as  well  as  their  alkaline  salts,  give  on  addition  of  sugar  and  a  drop  of  sul- 
phuric acid  a  clear  and  strong  purplish  red  color  (Pettenkofer's  gall  test).  They 
are  also  decomposed  by  the  action  of  baryta  water  into  non-nitrogenous  acids  and 
amido-compounds,  as  will  be  seen  in  the  following  reactions : 

C^H,,NOg  -f  H,0  =  C,,H^O,  +  C,H,NO, 

Glycocholic  Cbulic  acid.  Glycine, 

arid. 

C,H,XO,S  +  H,0  =  C,,H,0,  -f  C,H,N03S. 

Taurucholic  Cholic  acid.  Tauriue. 

acid. 

The  gall-pigments  are  very  unstable  organic  coloring  matters,  so  that  their  indi- 
viduality cannot  be  said  to  be  very  thoroughly  established.  The  recent  researches  of 
Staedeler  (  Verhand.  d.  Katurf.  Ges.  in  Ziirich,  8)  and  R.  Maly  (^Ann.  Ch.  und 
Pharm.,  132,  p.  129)  have,  however,  given  us  a  better  knowledge  of  them.  They 
are  bilirubin,  C^^U^^ifie  '.  hiliverdin,  G^M^^fi^  \  bilifmcin,  C,jH^N,0,  (?)  ;  and 
biliprasin,  CjgH^,N,Os  (?).  Of  these,  the  first  two  seem  to  exist  originally  in  the  gall, 
and  the  others  are  probably  derived  from  them.  Hoppe-Seyler  {Deut.  CJiem.  Ges. 
Ber.,  7,  p.  1065)  has  shown  that  the  haemoglobin  and  haematin  of  the  blood  can  be 
changed  into  hydrobilirubin,  a  derivative  of  bilirubin,  so  that  the  origin  of  these 
gall-pigments  seems  to  be  clearly  shown. 

Ox  gall  contains  in  addition  cholestcrine^  choline,  urea,  fats,  which  are  the  gly- 
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cerides  of  acetic  and  propionic  acids,  mucus,  and  some  inorganic  salts,  such  as  sodium 
and  potassium  chlorides,  sodium,  potassium,  calcium,  and  magnesium  phosphates. 

The  sodium  glycocliolate  and  taxirocliolate  may  be  separated  in  the  following  man- 
ner. Dry  ox-bile  is  treated  with  absolute  alcohol,  and  the  tincture  precipitated  by 
ether  in  excess.  Both  salts  are  deposited,  and  the  glycocholate  crystallizes  upon 
standing,  the  taurocholate  remaining  in  an  amorphous  form,  resembling  oily  or  resi- 
nous matter.  They  may  be  separated  more  completely  by  taking  advantage  of  their 
different  relations  to  the  acetate  and  subacetate  of  lead.  Both  the  acids  are  precipi- 
tated by  the  subacetate,  the  glycocholate  only  by  the  acetate.  If  the  deposit  above 
referred  to  be  dissolved  in  water,  solution  of  acetate  of  lead  will  throw  down  a  gly- 
cocholate of  lead,  while  the  addition  of  the  subacetate  of  lead  to  the  remainder  will 
precipitate  the  taurocholate.  The  acids  may  be  separated  from  the  salts  of  lead  by 
sulphuric  acid,  and  then  recombined  with  soda. 

Properties.  "A  brownish  green  or  dark  green,  somewhat  viscid  liquid,  having  a 
peculiar  odor,  a  disagreeable,  bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction. 
Sp.  gr.  1-018-1-028.  A  mixture  of  2  drops  of  Ox  Gall  and  10  C.c.  of  Water,  when 
treated,  first  with  a  drop  of  freshly  prepared  solution  of  1  part  of  sugar  in  4  parts 
of  water,  and  afterward  with  sulphuric  acid,  cautiously  added,  until  the  precipitate 
first  formed  is  redissolved,  gradually  acquires  a  cherry-red  color,  changing  succes- 
sively to  carmine,  purple,  and  violet."  Z7!  S. 

Off.  Prep.  Fel  Bovis  Inspissatum,  U.  S.     Fel  Bovis  Purificatum,  U.  S.,  Br. 

FEL  BOYIS  INSPISSATUM.  U.S.     Inspissated  Ox  Gall. 

(f£l  bo'vis  in-spis-sa'tOm.) 

"  Fresh  Ox  Gall,  one  hundred  parts  [or  twenty  ounces  av.].  To  make  fifteen 
parts  [or  three  ounces  av.].  Heat  the  Ox  Gall  to  a  temperature  not  exceeding 
80°  C.  (176°  F.),  strain  it  through  muslin,  and  evaporate  the  strained  liquid,  on  a 
water-bath,  in  a  porcelain  capsule,  to  fifteen  parts  [or  three  ounces  av.]."  U.  S. 

FEL  BOVIS  PURIFICATUM.  U.S.,  Br.     Purified  Ox  Gall. 

(FEL  BO'ViS  Pf-RI-FI-CA'TUM.) 

Fel  Bovinum  Purificatum,  Br..-  Fel  Tauri  Depuratum,  P.O.;  Extractum  FeJlis  Bovini;  Fiel 
de  Boeuf  purifiee,  Fr.;  Gereinigte  Ochsengalle  (Rindsgalle),  G. 

"  Fresh  Ox  Gall,  three  parts  [or  sixteen  ounces  av.]  ;  Alcohol,  one  part  [or  six 
fluidounces].  Evaporate  the  Ox  Gall  in  a  porcelain  capsule,  on  a  water-bath,  to 
one  part  [or  five  and  a  half  ounces  av.],  then  add  to  it  the  Alcohol,  agitate  the 
mixture  thoroughly,  and  let  it  stand,  well  covered,  for  twenty-four  hours.  Decant 
the  clear  solution,  filter  the  remainder,  and,  havin*;  mixed  the  liquids  and  distilled 
off  the  Alcohol,  evaporate  to  a  pilular  consistence."  V.  S. 

"Take  of  fresh  Ox  Bile,  one  pint;  Kectified  Spirit,  two  p)ints.  Mix  theJBile 
and  the  Spirit  by  agitation  in  a  bottle,  and  set  aside  for  twelve  hours  until  the  sedi- 
ment subsides.  Decant  the  clear  solution,  and  evaporate  it  in  a  porcelain  dish,  by  the 
heat  of  a  water-bath,  until  it  acquires  a  suitable  consistence  for  forming  pills."  Br. 

The  object  of  this  preparation  is  to  furnish  purified  concentrated  Ox  Gall  in  a 
condition  fitted  for  Internal  administration.  The  addition  of  Alcohol  to  the  con- 
centrated liquid  is  for  the  purpose  of  separating  mucilaginous  matter. 

Properties.  The  U.  S.  Pharmacopoeia  describes  Purified  Ox  Gall,  and  requires 
it  to  respond  to  the  following  tests.  "A  yellowish  green,  soft  solid,  having  a. 
peculiar  odor,  and  a  partly  sweet  and  partly  bitter  taste.  It  is  very  soluble  in  wate  r 
and  in  alcohol.  A  solution  ofl  part  of  Purified  Ox  Gall  in  about  100  parts  of 
water,  behaves  towards  sugar  and  sulphuric  acid  as  the  solution  mentioned  und^r 
Ox  Gall.  (See  Fel  Bovis.)  The  aqueous  solution  of  Purified  Ox  Gall  should  yidd 
no  precipitate  on  the  addition  of  alcohol."  U.  S. 

Medical  Properties  and  Uses.  Bile  was  formerly  highly  valued  as  a  remedy 
in  numerous  complaints,  and  was  considered  peculiarly  applicable  to  cases  attended 
with  deficient  biliary  secretion.  It  is  supposed  to  be  tonic  and  laxative.  The  dose 
of  purified  Ox  Gall  is  from  five  to  ten  grains  (0-33  to  065  Gm.).     Dr.  Bonorden 
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has  found  the  most  extraordinary  effects,  in  the  resolution  of  hypertrophies,  from 
bile  applied  directly  to  the  parts  affected.  Hypertrophy  of  the  mammas  and  that 
of  the  tonsib  are  particularly  mentioned  as  yielding  with  surprising  facility  to  this 
application ;  but  good  may  be  expected  from  it  in  all  cases  of  the  affection  in  which 
the  part  can  be  reached.  He  employs  a  mixture  of  3  parts  of  inspi^ated  bile,  1 
part  of  extract  of  conium,  2  of  soda  soap,  and  8  of  olive  oil,  to  be  rubbed  on  the  part 
four  times  a  day.  He  has  also  found  advantage  in  similar  affections  of  the  eye,  as 
opacity  of  the  cornea,  pannus,  and  staphyloma,  from  bile  dropped  into  the  eye,  or 
applied  by  a  hair  pencil,  several  times  a  day.  {Med.  Times  and  Gaz.,  Oct.  1858, 
p.  353.) 

Refined  ox  gaU,  much  used  by  limners  and  painters,  is  prepared,  according  to 
Gray,  in  the  following  manner.  Take  of  "fresh  ox  gall,  one  pint ;  boil,  skim,  add 
one  ounce  of  alum,  and  keep  it  on  the  fire  for  some  time ;  to  another  pint,  add 
one  ounce  of  common  salt  in  the  same  manner;  keep  them  bottled  up  for  three 
months ;  then  decant  oft"  the  clear ;  mix  them  in  an  equal  proportion ;  a  thick  yellow 
coagulum  is  immediately  formed,  leaving  the  refined  gall  clear  and  colorless." 

FERRI  ARSEXIAS.  ^r.     Arsmiate  of  Ircm, 

(FfeR'KI  AR-SE'yi-AS.) 
Ferrous  Arseniate ;  Arseniate  de  Fer,  Fr.;  Arsensaures  £i$en,  G. 

"Take  of  Sulphate  of  Iron  nine  ounces  [avoirdupois]  ;  Arseniate  of  Soda,  dried 
at  300°,  ybwr  ounces  [avoird.]  ;  Acetate  of  Soda  three  ounces  [avoird.]  ;  Boiling  Dis- 
tilled Water  a  sufficiency.  Dissolve  the  Arseniate  and  Acetate  of  Soda  in  two  pints 
[Imperial  measure],  and  the  Sulphate  of  Iron  in  three  pijits  [Imp.  meas.]  of  the 
Water,  mix  the  two  solutions,  collect  the  white  precipitate,  which  forms,  on  a  calico 
filter,  and  wash  until  the  washings  cease  to  be  affected  by  a  dilute  solution  of  chloride 
of  barium.  Squeeze  the  washed  precipitate  between  folds  of  strong  linen  in  a  screw 
press,  and  dry  it  on  porous  bricks,  in  a  warm  chamber  whose  temperature  shall  not 
exceed  100=^."  Br. 

This  is  an  officinal  of  the  first  British  Pharmacopoeia,  which  as  yet  is  the  only  one 
that  has  adopted  it.  The  washed  precipitate  described  in  the  process,  made  by  mix- 
ing solutions  of  sodium  arseniate  and  sodium  acetate  with  ferrous  sulphate,  is  ferrous 
arseniate  (Fe^ASjOg).  The  object  of  using  the  sodium  acetate  is  to  prevent  the  pre- 
cipitation of  Ferrous  hydrarseniate,  owing  to  the  liberation  of  some  sulphuric  acid, 
which  would  be  thrown  down  with  the  precipitated  ferrous  arseniate  if  the  acetate 
were  not  present.     The  reaction  may  be  explained  as  follows : 

2Na,HAsO,  +  3FeS0,  -f  2XaC;H30,  =  Fe,As,Og  -f  2HC,H,0,  +  3Na,S0,. 

Arseniate  of  iron  is  white  when  first  formed,  but  quickly  turns  green  on  ex- 
posure to  the  air  during  the  process  of  washing  and  drying,  and  finally  becomes 
a  ferroso-ferric  arseniate,  of  the  probable  composition  2FejASjOg.4FeAsOj.FejO,. 
32HjO.  It  is  an  amorphous  powder,  without  smell  or  taste,  insoluble  in  water,  but 
readily  dissolved  by  hydrochloric  acid.  The  British  Pharmacopoeia  gives  the  fol- 
lowing characters  of  the  salt.  Its  solution  in  hydrochloric  acid  causes  a  copious  light 
blue  precipitate  with  the  yellow  pru-ssiate  of  potash  (ferrocyanide  of  potassium),  and 
a  still  more  abundant  one,  of  a  deeper  color,  with  the  red  prussiate  of  potash  (ferrid- 
cyanide  of  potassium).  A  small  quantity,  boiled  with  an  excess  of  soda,  and  filtered, 
gives,  when  exactly  neutralized  by  nitric  acid,  a  brick-red  precipitate  on  the  addition 
of  solution  of  nitrate  of  silver.  The  former  test  proves  the  presence  both  of  the 
ferrous  and  ferric  oxides,  the  latter,  of  arsenic  acid.  The  solution  in  hydrochloric 
acid,  when  diluted,  gives  no  precipitate  with  chloride  of  barium,  showing  the  ab- 
sence of  any  sulphate.  "  Twenty  grains  dissolved  in  an  excess  of  hydrochloric  acid 
diluted  with  water  continue  to  give  a  blue  precipitate  with  the  red  prussiate  of  potash 
(ferridcyanide  of  potassium),  until  at  least  170  grain-measures  of  the  volumetric 
solution  of  bichromate  of  potash  have  been  added."  Br.  This  test  proves  that  there 
is  a  due  proportion  of  ferrous  oxide  present ;  for  the  bichromate  of  potassium 
oxidizes  the  ferrous  oxide,  and  until  this  is  wholly  converted  into  ferric  oxide,  a 
blue  precipitate  continues  to  be  produced,  ceasing,  however,  when  the  conversion  is 
complete. 
42 
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Medical  Properties.  The  arseniate  of  iron  is  said  to  unite  the  virtues  of  the 
two  metals  which  enter  into  its  composition ;  but  the  quantity  of  iron  in  any  per- 
missible dose  is  so  small  as  to  be  nearly  or  quite  insignificant ;  and  the  activity  of 
the  medicine  is  in  fact  due  to  the  arsenic  alone.  The  complaints  in  which  it  has 
been  found  efficient  are  those  in  which  arsenic  in  other  forms  has  proved  to  be  a 
most  valuable  remedy ;  and,  judging  from  our  own  observation,  there  is  no  one  of 
them  in  which  the  common  solution  of  arsenite  of  potassium  will  not  produce  all  the 
effects  that  can  be  obtained  from  the  arsenical  preparations,  with  which  this  ought 
undoubtedly  to  be  ranked  rather  than  with  the  chalybeates.  Should  the  coexistence 
of  an  anaemic  state  of  the  system  with  any  disease  requiring  the  use  of  arsenic,  indi- 
cate the  joint  use  of  iron,  it  would  be  unsafe  to  depend  on  the  arseniate  of  iron, 
alone.  This  remedy  is  peculiarly  useful  in  chronic  affections  of  the  skin,  especially 
those  of  a  scaly  character,  as  lepra,  psoriasis,  and  the  advanced  stage  of  eczema  and 
impetigo.  It  is  useful  also  in  lupus,  and,  mixed  with  twelve  times  its  weight  of 
simple  cerate,  may  be  employed  externally  in  cancerous  ulcers,  though  much  caution 
is  requisite.  The  dose  is  from  the  eighth  to  the  tenth  of  a  grain  (0-008-0-006  Gm.), 
of  which  about  one-half  only  is  ferrous  oxide;  given  in  pill,  three  times  a  day. 

FERRI  CARBONAS  SACCHARATUS.  U.S.,  Br.    Saccharated 
Carbonate  of  Iron.     [Sacchai'oted  Ferrous  Carbonate^ 

(FER'Ri  CAR-BO'NXS  SAC-BHA-RA'TtJS.) 

Ferri  Carbonas  Saccharata,  Br.,-  Ferrum  Carbonicum  Saccharatum,  P.G.;  Carbonas  Ferrosus 
Saocharatus ;  Saccharure  de  Carbonate  ferreux,  Fr.;  Zuckerhaltiges  Kohlensaures  Eisen,  G. 

"Sulphate  of  Iron,  ten  parts  [or  five  ounces  av.]  ;  Bicarbonate  of  Sodium,  sei;e«, 
parts  [or  three  and  a  half  ounces  av.]  ;  Sugar,  in  fine  powder,  sixteen  parts  [or 
eight  ounces  av.]  ;  Distilled  Water,  a  sufficient  quantity.  Dissolve  the  Sulphate  of 
Iron  in  forty  parts  [or  twenty  fluidounces]  of  hot  Distilled  Water,  and  the  Bicar- 
bonate of  Sodium  in  one  hundred  parts  [or  three  pints]  of  warm  Distilled  Water, 
and  filter  the  solutions  separately,  and  allow  them  to  cool.  Add  the  solution  of  Sul- 
phate of  Iron  gradually  to  the  solution  of  Bicarbonate  of  Sodium  contained  in  a  capa- 
cious flask,  and  mix  thoroughly  by  shaking.  Fill  up  the  flask  with  boiling  Distilled 
Water,  and  set  the  mixture  aside  for  two  hours.  Draw  ofi"  the  supernatant  liquid 
from  the  precipitate  by  means  of  a  siphon,  and  then,  fill  the  flask  again  with  hot 
Distilled  Water  and  shake  it.  Pour  off  the  clear  liquid  and  repeat  the  operation 
until  the  decanted  liquid  gives  but  a  slight  turbidity  with  test-solution  of  chloride 
of  barium.  Transfer  the  drained  precipitate  to  a  porcelain  capsule  containing  the 
Sugar,  and  mix  intimately ;  evaporate  the  mixture  to  dryness,  by  means  of  a  water- 
bath,  and  reduce  the  product  to  powder.  Keep  the  powder  in  small,  well-stopped 
vials."  l/.S. 

"  Take  of  Sulphate  of  Iron  two  ounces  [avoirdupois]  ;  Carbonate  of  Ammonia 
one  ounce  and  a  quarter  [avoird.]  ;  Boiling  Distilled  Water  two  gallons  [Im-perial 
measure]  ;  Refined  Sugar  one  ounce  [avoird.].  Dissolve  the  Sulphate  of  Iron  and 
the  Carbonate  of  Ammonia  each  in  half  a  gallon  [Imp.  meas.]  of  the  Water,  and 
mix  the  two  solutions  with  brisk  stirring  in  a  deep  cylindrical  vessel,  which  is  then 
to  be  covered  as  accurately  as  possible.  Set  the  mixture  by  for  twenty-four  hours, 
and  from  the  precipitate  which  has  subsided  separate  the  supernatant  solution  by  a 
siphon.  Pour  on  the  remainder  of  the  Water,  stir  well,  and,  after  subsidence,  again 
remove  the  clear  solution.  Collect  the  resulting  carbonate  on  a  calico  filter,  and, 
having  first  subjected  it  to  expression,  rub  it  with  the  Sugar  in  a  porcelain  mortar. 
Finally  dry  the  mixture  at  a  temperature  not  exceeding  212°."  £r. 

This  is  a  new  U.  S.  officinal  preparation  ;  the  process  is  identical  with  that  of  the 
former  German  Pharmacopoeia.  It  is  to  be  regretted  that  the  author  of  the  formula 
did  not  adopt  the  expedient  of  adding  sugar  or  syrup  to  the  solutions  of  the  two  salts, 
to  protect  the  precipitate  as  soon  as  it  was  formed,  as  was  recommended  by  Vallet, 
When  solutions  of  ferrous  sulphate  and  sodium  carbonate  are  mixed  together,  there 
are  formed,  by  double  decomposition,  sodium  sulphate  which  remains  in  solution,  and 
ferrous  carbonate  which  falls  as  a  pale  blue  precipitate.  This  precipitate  begins  im- 
mediately to  alter  in  nature  by  the  absorption  of  oxygen,  and,  if  washed  and  dried 
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in  the  ordinary  way,  becomes  ferric  oxide,  associated  with  a  small  quantity  of  the 
ferrous  carbonate,  which  has  escaped  change.  As  the  preparations  of  iron  contain- 
ing ferrous  oxide  are  the  most  esteemed,  the  change  which  this  precipitate  under- 
goes has  always  been  a  matter  of  regret,  and  various  attempts  have  been  made  to 
prevent  it.  Saccharine  matter  has  been  ascertained  to  possess  the  required  preserva- 
tive properties ;  and,  in  the  preparation  under  consideration,  it  is  used  to  prevent 
the  ferrous  carbonate  as  first  precipitated  from  passing  into  the  ferric  modification. 

Dr.  Becker,  a  German  physician,  was  the  first  to  suggest  the  use  of  saccharine 
matter  as  a  means  of  protection  against  the  absorption  of  oxygen  ;  and  the  idea  was 
carried  out  by  Klauer,  a  German  chemist,  who  first  made  the  saccharated  carbonate 
of  iron.  The  use  of  boiling  distilled  water  in  the  process  is  to  avoid  the  action  of 
the  air  contained  in  unboiled  water.  The  washed  precipitate  is  pressed  so  as  to  free 
it  from  water  as  far  as  possible,  and  then  incorporated  with  the  sugar  in  fine  powder. 
The  mode  of  treating  the  precipitate  unnecessarily  exposes  it  to  the  action  of  the 
air ;  and  the  late  London  method  of  incorporating  it  with  the  sugar  immediately 
after  washing,  was  on  this  account  preferable.  The  final  drying  heat  should  not  ex- 
ceed 54-5°  C.  (130^  F.)  (See  Archiv  d.  Pharm.,  Jan.  1878 ;  N.  E.,  1878,  p.  116  ; 
1881,  pp.  69,  285.)  .    . 

Properties.  "A  greenish  gray  powder,  gradually  oxidized  by  contact  with  air, 
odorless,  having  at  first  a  sweetish,  afterward  a  slightly  ferruginous  taste,  and  a  neu- 
tral reaction.  It  is  only  partially  soluble  in  water ;  but  completely  soluble,  with 
copious  evolution  of  carbonic  acid  gas,  in  diluted  hydrocWoric  acid,  forming  a  clear, 
yellow  liquid.  This  solution  aflFords  a  blue  precipitate  with  test-solution  either  of 
ferrocyanide  or  of  ferricyanide  of  potassium,  but  should  not  be  rendered  more  than 
slightly  turbid  by  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If  8  Gm. 
of  the  Saccharated  Carbonate  of  Iron  be  dissolved  in  water  with  an  excess  of  hydro- 
chloric acid,  and  the  solution  mixed  with  33  C.c.  of  the  volumetric  solution  of 
bichromate  of  potassium,  the  mixture  should  still  aflPord  a  blue  color  or  precipitate 
with  test-solution  of  ferricyanide  of  potassium  (presence  of  at  least  15  per  cent,  of 
ferrous  carbonate)."  *    U.  S. 

Saccharated  carbonate  of  iron  is  in  small  coherent  lumps,  usually  of  a  grayish 
brown  color,  permanent  in  the  air,  having  a  sweet,  styptic  taste,  and  wholly  and 
readily  soluble  in  hydrochloric  acid  with  brisk  effervescence.  According  to  the 
British  Pharmacopoeia,  it  is  a  "  carbonate  of  iron  (FeO,COj),  mixed  with  peroxide 
of  iron  and  sugar,  and  forming  at  least  57  per  cent,  of  the  mixture."  The  presence 
of  sesquioxide  of  iron  is  a  defect,  which  is  avoided  in  Vallet's  ferruginous  mass. 

Its  solution  in  dilute  hydrochloric  acid  is  but  slightly  affected  by  ferrocyanide  of 
potassium,  showing  the  presence  of  the  ferric  salt  in  only  small  proportion,  but 
yields  a  copious  blue  precipitate  with  the  ferricyanide,  proving  the  abundance  of 
the  ferrous  compound.  The  same  solution  should  give  but  a  very  slight  precipitate 
with  chloride  of  barium,  evincing  that  very  little  sulphate  either  of  iron  or  of  soda 
has  escaped  the  washing  process.  "  Twenty  grains  dissolved  in  excess  of  hydro- 
chloric acid,  and  diluted  with  water,  continue  to  give  a  blue  precipitate  with  red 
prussiate  of  potash  until  at  least  330  grain-measures  of  the  volumetric  solution  of 
bichromate  of  potash  have  been  added."  Br.  This  test,  like  the  present  oflBcinal 
one,  determines  the  quantity  of  ferrous  salt  present,  requiring  the  stated  amount  of 
the  bichromate  to  convert  it  into  the  ferric  chloride. 

Medical  Properties.  This  preparation  is  an  excellent  chalybeate,  possessing  the 
advantages  of  having  nearly  all  the  iron  in  it  in  the  ferrous  state,  and  of  being 
readily  soluble  in  acids.  Originally  introduced  into  the  oflBcinal  list  by  the  Edin- 
burgh College,  it  appeared  for  the  first  time  in  the  Dublin  and  London  Pharma- 

*  Saccharated  Oxide  of  Iron.  Saccharum  Ferrugineum.  This  is  a  combination  of  sugar  and 
ferric  oxide.  It  is  soluble  and  of  a  pure  sweet  taste.  According  to  the  method  of  Siebert,  to  pre- 
pare it  dissolve  two  parts  of  iron  in  twenty-four  parts  of  nitric  acid,  sp.  gr.  1-2 ;  evaporate  the 
filtrate  to  fifteen  parts;  when  quite  cool  dissolve  twelve  parts  of  sugar  in  the  filtrate,  and  add  an 
excess  of  a  solution  of  twelve  parts  of  sugar  in  twelve  parts  of  20  per  cent,  water  of  ammonia. 
After  setting  aside  for  twenty-four  hours,  precipitate  this  with  four  or  five  times  its  volume  of  strong 
alcohol;  collect  the  precipitate,  partially  dry  with  bibulous  paper,  intimately  mix  the  moist  mass 
with  its  own  weight  of  powdered  sugar,  dry  by  a  moderate  heat.  It  is  a  good  antidote  for  arsenic 
(A.  J.  P.,  xl.  324,  326.     See  also  Xetiet  Beperlor./ur  Pharm.,  xviii.  36.) 
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copoeias  of  1850  and  1851.  It  is  undoubtedly  more  active  than  the  subcarbonate 
of  iron,  and  must  be  used  in  a  smaller  dose.  It  is,  however,  inferior  to  Vallet's  fer- 
ruginous mass,  in  the  preparation  of  which  the  anti-oxidizing  influence  of  saccha- 
rine matter  is  more  fully  applied.  The  dose  of  the  saccharated  carbonate  of  iron  is 
from  five  to  thirty  grains  (0-33  to  1-95  Gm.),  given  in  the  form  of  pill. 
Off.  Prep.  Pilula  Ferri  Carbonatis,  Br. 

FERRI  CHLORIDUM.  Z7.-8'.     Chloride  of  Iron.     [Ferric  Chloride.'] 

Fez  Cle.  I2H2  O  ;  540*2.        CF£r'rI  CHLO'RI-DUM.)  Fej  CI3.  12H0;  270-1. 

Ferrum  Sesquichloratum,  P.G.;  Ferrum  Muriaticum  Oxydatum,  Chloriduin  vel  Chloruretum 
Ferricum,  Ferri  Perchloridum ;  Ferric  Chloridej  Perchlorure  de  Fer,  Chlorure  ferrique,  Fr.;  Eisen- 
chlorid,  G. 

"  Iron,  in  the  form  of  fine  wire  and  cut  into  small  pieces,  fifteen  parts  [or  two 
ounces  av.]  ;  Hydrochloric  Acid,  eighty-six  jmrts  [or  nine  and  a  half  fluidouncesj  ; 
Nitric  Acid,  Distilled  Water,  each,  a  sufficient  quantity.  Put  the  Iron  Wire  into 
a  flask  capable  of  holding  double  the  volume  of  the  intended  product,  pour  upon 
\t  fifty-four  parts  [or  six  fluidounces]  of  Hydrochloric  Acid  previously  diluted  with 
twenty-five  parts  [or  three  fluidounces]  of  Water,  and  let  the  mixture  stand  until 
eflFervescence  ceases ;  then  heat  it  to  the  boiling  point,  filter  through  paper,  and, 
having  rinsed  the  flask  and  Iron  Wire  with  a  little  boiling  Distilled  Water,  pass  the 
rinsings  through  the  filter.  To  the  filtered  liquid  add  tivenfyseven  parts  [or  three 
fluidounces]  of  Hydrochloric  Acid,  and  pour  the  mixture  slowly  and  gradually,  in  a 
stream,  into  eiyht  parts  [or  six  fluidrachms]  of  Nitric  Acid,  contained  in  a  capa- 
cious porcelain  vessel.  After  efiiirvescence  ceases,  apply  heat,  by  means  of  a  sand- 
bath,  until  the  liquid  is  free  from  nitrous  odor;  then  test  a  small  portion  with 
freshly-prepared  test-solution  of  ferricyanide  of  potassium.  Should  this  reagent 
produce  a  blue  color,  add  a  little  more  Nitric  Acid  and  evaporate  off  the  excess. 
Then  add  the  remaining  five  parts  [or  half  a  fluidounce]  of  Hydrochloric  Acid, 
and  enough  Distilled  Water  to  make  the  whole  weigh  sixty  parts  [or  eight  ounces 
av.],  and  set  this  aside,  covered  with  glass,  until  it  forms  a  solid,  crystalline  mass. 
Lastly,  break  it  into  pieces,  and  keep  the  fragments  in  a  glass-stoppered  bottle,  pro- 
tected from  light."  U.  S. 

This  formula  of  the  U.  S.  Pharmacopoeia  has  been  adopted  with  but  little  altera- 
tion from  that  of  Wittstein.  (Pract.  Pharm.  Chem.,  Darby  s  Transl.,  p.  265.)  When 
iron  is  heated  with  hydrochloric  acid,  water  is  decomposed,  the  hydrogen  escapes  with 
effervescence,  and  the  oxygen  uniting  with  the  iron  forms  ferrous  oxide,  which  reacts 
■with  the  hydrochloric  acid  to  form  water  and  ferrous  chloride.*  The  next  step  of 
the  process  is  to  convert  the  ferrous  chloride  into  the  ferric  salt.  This  is  effected 
by  treating  it  with  hydrochloric  and  nitric  acids,  and  heating  till  red  fumes  no  longer 
escape.  The  following  reaction  explains  this:  eFeCl^  +  2HNO3-I-  6HCl  =  3Fej 
Clg  -\-  2N0  -)-  4H2O.  The  solution  is  then  evaporated,  and,  on  cooling,  concretes 
into  a  crystalline  mass.  The  relative  proportions  of  iron  and  the  two  acids  are  ad- 
justed very  nearly  to  the  production  of  these  results. 

Properties.  It  is  in  fragments  of  a  crystalline  structure,  an  orange-yellow  color, 
inodorous,  and  of  a  strong  chalybeate  and  styptic  taste  and  an  acid  reaction.  It  is 
deliquescent,  very  soluble  in  water,  and  soluble  also  in  alcohol  and  ether.  "  On  igni- 
tion the  salt  suffers  partial  decomposition.  The  dilute  aqueous  solution  yields  a 
brown-red  precipitate  with  water  of  ammonia,  a  blue  one  with  test-solution  of  fer- 
rocyanide  of  potassium,  and  a  white  one,  insoluble  in  nitric  acid,  with  test-solution 
of  nitrate  of  silver.  If  the  iron  be  completely  precipitated  from  a  solution  of  the 
salt  by  an  excess  of  water  of  ammonia,  the  filtrate  should  not  yield  either  a  white 
or  a  dark  colored  precipitate  with  hydrosulphuric  acid  (zinc,  copper),  nor  should  it 

»  The  Paris  Pharmaceutical  Society  have  adopted  the  following  preparations  of  ferrous  chlo- 
ride, made  by  dissolving  iron  in  hydrochloric  acid,  and  evaporating  the  filtered  solution  rapidly  to 
dryness. 

Syrnp  of  Ferroun  Chloride.  Dissolve  5  grammes  of  dry  ferrous  chloride  in  20  grammes  of  orange- 
flower  water,  and  add  800  grammes  syrup  of  gum  and  175  grammes  syrup  of  orange-flower. 

Pills  of  Ferrous  Chloride.  Dry  ferrous  chloride,  powdered  marshmallow-root,  each  10  grammes, 
mucilage  suf&cient.     Make  into  100  pills,  which  are  to  be  silvered. 
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leave  a  fixed  residue  on  evaporation  and  gentle  ignition  (fixed  alkalies).  On  adding 
a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  concen- 
trated sulphuric  acid  and  a  moderately  dilute  solution  of  the  salt,  the  crystal  should 
not  become  colored  brown,  nor  should  there  be  a  brownish  black  zone  developed 
around  it  (abs.  of  nitric  acid).  A  few  drops  of  a  solution  of  the  salt,  added  to 
freshly  prepared  test-solution  of  ferricyanide  of  potassium,  should  impart  to  the 
latter  a  pure  greenish  brown  color  without  a  trace  of  blue.  (abs.  of  ferrous  salt).  A 
one  per  cent,  solution  of  the  salt  in  Distilled  Water,  when  boiled  in  a  test-tube, 
should  remain  clear  (abs.  of  oxychloride)."  U.  S.  It  contains  a  variable  proportion 
of  water  according  to  the  crystalline  forms  it  is  made  to  assume,  having  about  40 
per  cent,  or  twelve  mols.  when  in  fine  acicular  crystals,  and  only  22  per  cent,  or  five 
mols.  when  in  the  form  of  larger  tables.  (^Brande  and  Taylor^  Its  solution  in 
water  gives  with  ammonia  a  brown  precipitate  of  ferric  oxide,  and  does  not  yield  a 
blue  one  with  ferricyanide  of  potassium,  proving  the  absence  of  ferrous  chloride.* 

The  sesquichloride  of  iron  is  used  almost  exclusively  in  the  form  of  tincture  or 
liquor ;  and  in  reference  to  its  eifect  and  application  we  refer  to  the  Tinctura  Ferri 
Chloridi  and  Liquor  Ferri  Chloridi,  It  is  kept  in  the  solid  state,  because,  when 
dissolved,  it  is  apt  to  deposit  ferric  oxide  (oxychloride  of  iron,  Brurin  du  Buisson) 
in  an  insoluble  condition,  whereby  an  excess  of  acid  is  produced,  which  renders  the 
preparation  too  irritant  for  many  of  the  purposes  for  which  it  is  used.  (Squibb,  N. 
Y.  Journ.  of  Med.,  1860,  p.  170.)  As  a  solid,  it  keeps  indefinitely  without  change. 
When  used,  it  may  be  dissolved  in  water  in  such  proportions  as  may  be  required. 
Six,  three,  two,  and  one  and  a  half  drachms  to  a  fluidounce  of  water  have  been 
recommended ;  the  stronger  solutions  being  used  in  the  treatment  of  varices,  the 
weaker  for  injection  into  aneurisms,  and  for  application  to  bleeding  surfaces,  etc. 
Mr.  J.  Z.  Lawrence,  of  England,  has  used  it  as  a  styptic  in  a  semi-deliquesced  state 
and  found  it  extremely  efficient.  He  keeps  it  in  a  bottle,  in  which  it  gradually  de- 
liquesces ;  and,  while  it  is  in  this  condition,  he  applies  the  thick  liquid  portion,  by 
means  of  a  brush  of  spun-glass,  to  the  bleeding  surface.  He  has  employed  it  in 
arresting  hemorrhage  after  excision  of  the  tonsils,  and  from  the  deeper-seated  gums. 
{Med.  Times  and  Gaz.,  1859,  p.  219.)  Chloride  of  iron  has  been  employed  inter- 
nally by  Messrs.  Jodin  and  Aubrun,  of  Paris,  and  with  great  asserted  success,  in  the 
treatment  of  pseudo-membranous  croup,  in  quantities  varying,  according  to  the 
severity  of  the  disease  and  the  age  of  the  patient,  from  ninety  grains  to  half  an 
ounce  (5-9-15-5  Gm.)  in  divided  doses,  in  the  twenty-four  hours,  and  continued  for 
three  or  four  days.  {Ann.  de  Thirap.^  1861,  p.  201.) 

FERRI  CITR AS.  Z7.5f.     Citrate  of  Irm.     [Ferric  Gtrate.'] 

(rEB'RI  Ci'TK.\S.) 
Fej  (Ce  Hs  Ot)2.  GHjO  ;  597«8.  Fej  Os,  Cu  H*  Ou.  6H0 ;  298-9. 

Fenrum  Citricum  Oxydatum,  P.O.;  Citras  Ferricus;  Ferric  Citrate,  E.;  Citrate  de  Sesquioxyd© 
de  Fer,  Citrate  ferrique,  Fr.;  Citronensaures  Eisenoxj-d,  Eisencitrat,  G. 

"  Solution  of  Citrate  of  Iron,  a  convenient  quantity.  Evaporate  the  Solution,  at  a 
temperature  not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread 
it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales."  L'.  S. 

Properties.  Citrate  of  iron  is  in  "  transparent,  garnet-red  scales,  permanent  in 
the  air,  odorless,  having  a  very  faint,  ferruginous  taste,  and  an  acid  reaction.  Slowly 
but  completely  soluble  in  cold  water,  and  readily  so  in  boiling  water ;  insoluble  in 
alcohol.  When  strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt 
sugar,  and  finally  leaves  a  residue  amounting  to  26  per  cent,  of  the  original  weight, 
which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  The  aque- 
ous solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water  of  am- 
monia. If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipitate,  with- 
out evolving  any  vapor  of  ammonia.     On  adding  test-solution  of  ferrocyanide  of 

*  Incompatible*  ictth  Ferric  Chloride.  The  following  list  is  given  (L' Union  Pharmaeeutique, 
1S72)  by  M.  Bouilhon.  Salts  of  silver;  mercurous  salts;  alkalies,  their  carbonates  and  bicar- 
bonates  ;  the  arsenites  and  arseniates ;  borate  of  sodium  :  tannin  and  vegetable  astringents ;  gums ; 
vegetable  extracts  and  vegetable  infusions;  albumen;  casein. 


662  Ferri  Citras. — Ferri  et  Aramonii  Cltras.  paet  i. 

potassium  to  an  aqueous  solution  of  the  salt,  a  bluish  green  color  or  precipitate  is 
produced,  which  is  increased  and  rendered  dark  blue  by  the  subsequent  addition  of 
hydrochloric  acid  (diflFerence  from  citrate  of  iron  and  ammonium).  If  a  solution 
of  the  salt  be  deprived  of  its  iron  by  boilins;  with  an  excess  of  solution  of  potassa, 
the  concentrated  and  cooled  filtrate  precipitated  with  test-solution  of  chloride  of 
calcium,  and  the  new  filtrate  heated  to  boiling,  a  white,  granular  precipitate  will  be 
produced."  U.  S. 

Medical  Properties.  Citrate  of  iron  was  introduced  to  the  notice  of  the  profes- 
sion, in  18.U,  by  M.  Beral,  of  Paris.  It  is  a  pleasant  chalybeate,  and  is  best  given 
in  solution.  Prof.  Procter  found  that  a  solution  of  this  salt  in  distilled  water,  con- 
taining 240  grains  in  a  fluidounce,  keeps  perfectly,  and  is  very  convenient  for  dis- 
pensing. It  may  be  given  io  the  dose  of  ten  minims  (0-6  C.c),  containing  five 
grains  (0"33  Gm.)  of  the  salt,  several  times  a  day.  (See  Liquor  Ferri  Cilratis.) 

Off.  Prep.  Ferri  et  Quininae  Citras,  U.  S. 

FERRI  ET  AMMONII  CITRAS.  U.S.,  Br.     Citrate  of  Iron  and 
Ammonium.     \_Ammonio- Ferric  Citrate.^ 

(FEK'Ki  ET  AM-MO'NI-i  CI'TRAS.) 

Ferri  et  Ammonise  Citras,  Br,;  Ferrum  Citrieum  Ammoniatum,  P.G.;  Ferri  Ammonio-Citras, 
Ferro-Ainmonium  Citrieum  ;  Ammonio-Citrate  of  Iron,  Soluble  Citrate  of  Iron,  E.;  Citrate  de  Fer 
et  d'Aminoniaque  (de  Fer  ainmoniacal),  Citrate  ferrique  ammoniacal,  Fr.;  Citronensaures  Eisen- 
oxyd-Ainmonium  (Ammoniak),  G. 

"  Solution  of  Citrate  of  Iron,  three  parts  [or  one  pint]  ;  Water  of  Ammonia,  one 
part  [or  seven  fluidounces].  Mix  the  Solution  of  Citrate  of  Iron  with  the  Water 
of  Ammonia,  evaporate  the  mixture,  at  a  temperature  not  exceeding  60°  C.  (140° 
F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when 
dry,  the  salt  may  be  obtained  in  scales.  Keep  the  product  in  well-stopped  bottles 
in  a  dark  place."  U.  S. 

"  Take  of  Solution  of  Persulphate  of  Iron  eight  fluidounces ;  Solution  of  Am- 
monia nineteen  and  a  half  fluidounces ;  Citric  Acid  four  ounces  [avoirdupois] ; 
Distilled  Water  a  sufficiency.  Mix  fourteen  fluidounces  of  the  Solution  of  Am- 
monia with  two  pints  [Imperial  measure]  of  Distilled  Water,  and  to  this  add  grad- 
ually the  Solution  of  Persulphate  of  Iron,  previously  diluted  with  two  pints  [Imp, 
meas.]  of  Distilled  Water,  stirring  them  cpnstantly  and  briskly.  Let  the  mixture 
stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and  when 
the  liquid  has  drained  away,  wash  the  precipitate  with  Distilled  Water  until  that 
which  passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride  of  barium. 
Dissolve  the  Citric  Acid  in  eight  [fluid]ounces  of  Distilled  Water,  and  having  ap- 
plied the  heat  of  a  water-bath,  add  the  oxide  of  iron,  previously  well  drained,  and 
stir  them  together  until  the  whole  or  nearly  the  whole  of  the  oxide  has  dissolved. 
Let  the  solution  cool,  then  add  five  and  a  half  fluidounces  of  Solution  of  Ammonia. 
Filter  through  flannel,  evaporate  to  the  consistence  of  syrup  and  dry  it  in  thin  layers 
on  flat  porcelain  or  glass  plates  at  a  temperature  not  exceeding  100°.  Remove  the 
dry  salt  in  flakes,  and  keep  it  in  a  stoppered  bottle."  Br.* 

In  the  U.  S.  Pharmacopoeia,  the  process  consists  simply  in  evaporating  a  mixture 
of  solution  of  citrate  of  iron  and  water  of  ammonia.  In  the  British,  ferric  hydrate  is 
first  precipitated  from  a  solution  of  the  ferric  sulphate,  then  digested  at  a  boiling  heat 
with  a  solution  of  citric  acid,  and  lastly  neutralized  by  ammonia.  It  has,  however, 
been  found  by  Dr.  Squibb  that  a  heat  above  82-1°  C.  (180°  F.)  acts  injuriously  in 
the  preparation  of  the  citrate  of  iron  ;  and  the  boiling  heat  directed  in  the  British 
Pharmacopoeia  of  1864  was,  therefore,  improper.  (J..  J.  P.,  xxvii.  297.)  This 
error  has  been  corrected  in  "the  present  Br.  Pharmacopoeia,  which  directs  that  the 
salt  should  be  dried  at  a  heat  not  above  38°  C.  (100°  F.).  In  the  U.  S.  formula  the 
citrate  of  iron  is  used  already  prepared,  in  the  British  it  is  prepared  in  the  process. 
The  direction  as  to  the  evaporation,  at  the  close  of  the  original  British  process,  was 
not  sufficiently  explicit.  The  solution  should  be  concentrated  to  a  syrupy  consist- 
ence, as  ordered  in  the  U.  S.  and  existing  British  formulas,  before  being  poured 

«  For  a  formula  for  citrate  of  iron  and  bismuth,  see  P.  J.  Tr.,  3d  ser.,  v.  832. 
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out  on  porcelain  or  glass  to  dry ;  and  it  is  important  that  the  heat  employed  in  the 
concentration  should  not  exceed  60°  C.  (140°  F.). 

Prof.  J.  U.  Lloyd  (N.  R.,  1879,  p.  323)  states  that  it  is  usually  difficult  to  adjust 
accurately  the  quantity  of  the  ammonia  in  this  process,  and  proposes  to  use  a  defi- 
nite quantity  of  a  fixed  salt,  like  citrate  of  ammonium,  instead.  His  process  will  be 
found  in  the  foot-note.* 

Off.  Prep.  Ferri  et  Strychninae  Citras  ;  Liquor  Ferri  et  Quininae  Citratis  ;  Vinum 
Ferri  Citratis,  U.  S.;  Vinum  Ferri  Citratis,  Br. 

Properties.  Ammonio-citrate  of  iron  is  more  soluble  than  the  citrate.  It  is  in 
"tran.spareut,  garnet-red  scales,  deliquescent  on  exposure  to  damp  air,  odorless,  having 
a  saline,  mildly  ferruginous  taste,  and  a  neutral  reaction.  Readily  and  wholly  soluble 
in  water;  insoluble  in  alcohol.  When  strongly  heated,  the  salt  emits  fumes  having 
the  odor  of  burnt  sugar,  and  finally  leaves  a  residue  amounting  to  about  25  per  cent, 
of  the  original  weight,  which  should  not  have  an  alkaline  reaction  (abs.  of  fixed 
alkalies).  The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered 
darker  by  water  of  ammonia.  If  heated  with  solution  of  potassa,  it  affords  a  brown- 
red  precipitate,  and  vapor  of  ammonia  is  evolved.  On  adding  test-solution  of  ferro- 
eyanide  of  potassium  to  an  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate 
is  produced  unless  the  solution  is  acidulated  with  hydrochloric  acid  (difference  from 
citrate  of  iron).  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling  with 
an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
with  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a 
white,  granular  precipitate  will  be  produced."  U.  S.  It  is  almost  insoluble  in  alco- 
hol. It  is  neutral  to  test-paper  ("feebly  reddens  litmus  paper,"  £r.) ;  an  alkaline 
solution  from  which  the  iron  has  been  thrown  down,  if  acidulated  with  hydro- 
chloric acid  in  slight  excess,  does  not  yield  a  crystalline  deposit,  showing  that  the 
acid  is  not  the  tartaric.  When  incinerated  in  the  air,  it  leaves  not  less  than  27  per 
cent,  of  peroxide  of  iron,  Br.  Its  precise  chemical  constitution  is  not  determined ; 
but  Mehn  {Jahresb.,  1873,  p.  570),  on  evaporating  a  solution  of  ferrous  citrate 
in  ammonia  to  dryness,  obtained  a  salt  of  the  formula  Fe2(NH^)2.C5H507)2  +  SH^O. 
This  salt  is  a  pleasant  chalybeate,  in  doses  of  five  grains  (033  Gm.).  According 
to  Dr.  Paris,  it  may  be  mixed  with  the  carbonated  alkalies  without  decomposition, 
and  given  in  a  state  of  effervescence  with  citric  acid.  It  should  be  prescribed  when 
the  citrate  of  iron  is  desired  in  solution,  as  it  is  not  suited  for  administration  in  the 
form  of  pills,  owing  to  the  presence  of  ammonia,  which  renders  it  too  soluble,  and 
causes  the  pills  to  flatten  after  they  have  been  made,  and  frequently  to  cohere  in 
one  solid  mass.  The  officinal  citrate  of  iron  should  always  be  used  for  pills,  as  it 
is  more  slowly  dissolved. 

FERRI  ET  AMMOXII  SULPHAS.  U.S.     Sulphate  of  Iron  and 
Ammonium.     [^Ammonio- Ferric  Sulphate.    Ammonio- Ferric  Alum^ 

(rfiK'RI  ET  AM-MO'NI-i  SUL'PHAS.) 
Fe2  (NH4)2  (S04)i.  24H2  O  ;  963-8.  Fe2  O3,  3S0j.  Nil*  0,  SO,.  24HO;  481-9. 

Fernim  Sulfuricum  Oxydatum  Amnioniatum,  P.G.;  Ferrura  Ammonio-Sulphuricuin,  Fcrri  Am- 
monio-Sulphiis,  Sulphas  AmniDiiico-Ferricus  ;  Sulfate  de  Fer  et  d'Amnioniaque,  Sulfate  de  Fer  (fer- 
rique)  aminoniacal,  Alum  de  Fer  ammoDiacal,  Fr.;  Schwefelsaurcs  Eisenoxyd-AmmoDium,  Ammo- 
niakalischer  Eisenalaun,  G. 

''  Sulphate  of  Iron  and  Ammonium  should  be  kept  in  well-stopped  bottles."  U.  S. 
The  present  Pharmacopoeia  does  not  give  a  process  for  preparing  this  salt ;  that 
of  U.  S.  P.  1870  will  be  found  below.f 

*  Prepare  a  solution  of  citrate  of  ammonium  from  citric  acid  8  oz.  av.,  and  ammonia  water  q.  s. 

Add  the  ammonia  water  to  the  citric  acid  until  in  slight  excess,  then  evaporate  the  solution 
until  it  measures  sixteen  fluidounces. 

Then  take  of  solution  of  tersulphate  of  iron  16  fluidounces;  citric  acid  4  ounces  avoir. ;  distilled 
water  and  ammonia  water,  each,  a  sufficient  quantity:  solution  of  citrate  of  ammonium  5  fluidounces. 
Prepare  hydrated  oxide  of  iron  from  the  solution  of  tersulphate  of  iron.  Having  drained  it,  place 
in  an  evaporating  dish  and  add  the  citric  acid,  warm  upon  a  steam  or  water-bath,  and  stir  until 
the  citric  acid  is  dissolved,  then  add  the  solution  of  citrate  of  ammonium  and  stir  until  the  hydrated 
oxide  is  dissolved,  filter  and  evaporate  to  the  consistence  of  thick  syrup,  and  spread  upon  glass  with 
a  brush,  and  dry.     The  yield  will  be  4234  grains. 

^  Ferri  et  Ammonii  Sulphas.  "Take  of  Solution  of  TerEulphate  of  Iron  two  pints;  Sulphate  of 
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This  is  an  ammonia  iron -alum,  in  which  the  place  of  the  aluminium  oxide  (alu- 
mina) is  occupied  by  the  ferric  oxide.  It  is  prepared  by  heating  the  solution  of 
tersulphate  of  iron  with  sulphate  of  ammonium  until  the  latter  salt  is  dissolved,  and 
then  allowing  the  solution  to  cool.  The  two  salts  unite  to  form  the  sulphate  of  iron 
and  ammonium,  which,  being  insoluble  in  tlie  amount  of  liquid  employed,  crystallizes 
when  it  cools.  The  process  is  based  on  that  of  Wm.  Hodg'son  {A.  J.  P.,  1856, 
p.  305). 

*'  Ammonio-ferric  alum  is  in  octohedral  crystals,  of  a  pale  violet  Color,  and  sour 
astringent  taste,  slowly  efflorescent  on  exposure,  and  having  a  slightly  acid  reaction. 
Soluble  in  three  parts  of  water  at  15°  C.  (59°  F.),  and  in  0-8  part  of  boiling  water ; 
insoluble  in  alcohol.  When  strongly  heated,  the  crystals  fuse,  lose  their  water  of 
crystallization,  swell  up,  and  finally  leave  a  pale  brown  residue.  The  aqueous  solu- 
tion of  the  salt  yields  a  blue  precipitate  with  test-solution  of  ferrocyanide  of  potas- 
sium. With  solution  of  potassa  it  affords  a  brown-red  precipitate,  and  if  the  mixture 
be  heated,  vapor  of  ammonia  is  evolved.  With  test  solution  of  chloride  of  barium 
it  produces  a  white  precipitate  insoluble  in  hydrochloric  acid.  If  all  the  iron  be 
precipitated  from  a  solution  of  the  salt  by  heating  with  an  excess  of  solution  of 
potassa,  the  resulting  filtrate,  when  mixed  and  heated  with  test  solution  of  chloride 
of  ammonium  in  excess,  should  not  yield  a  white,  gelatinous  precipitate  (abs.  of 
aluminium)."  U.  S.  According  to  H.  Rose,  the  pure  salt  is  white,  and  gives  a 
colored  solution  with  water,  in  consequence  of  the  formation  of  a  basic  ferruginous 
salt.  This  decomposition  is  prevented  by  dissolving  it  in  dilute  sulphuric  acid,  when 
the  solution  is  colorless. 

Instead  of  sulphate  of  ammonium,  sulphate  of  potassium  may  be  employed  with 
the  solution  of  tersulphate  of  iron,  in  which  case  a  potassa  iron-alum  is  produced, 
called  potassio-feri-ic  alum,  which  has  all  the  properties,  physical  and  remedial,  of 
the  ammonio-ferric  salt ;  and  the  two  appear  to  have  been  indiscriminately  used. 

The  iron-alums  were  brought  to  the  notice  of  the  Pharmaceutical  Society  of 
London,  in  Dec.  1853,  by  Mr.  Lindsley  Blyth,  as  a  new  remedy,  prescribed  in  St. 
Mary's  Hospital.  Dr.  Tyler  Smith  found  them  to  be  more  astringent  than  common 
alum,  and  devoid  of  the  stimulating  efi"ects  of  the  other  salts  of  iron.  Ferric  alum 
is  certainly  useful  in  passive  leucorrhoeas,  and  its  saturated  solution  has  been  strongly 
recommended  as  a  styptic.  The  dose  is  from  five  to  ten  grains  (0-33-0-65  Gm.), 
to  be  repeated  twice  or  three  times  a  day. 

FERRI  ET  AMMONII  TARTRAS.  U.  8.     Tartrate  of  Iron  and 
Ammonium.     \^Ammonio- Ferric  Tarti'ate.^ 

(FEK'RI  £t  AM-MO'NI-i  TAR'TRXS.) 

Ferri  Aramonio-Tartras  j  Ainmonio-Tartrate  of  Iron;  Tartrate  de  Fer  et  d'Ammoniaque,  Tar- 
trate ferrique  ammoniacal,  Fr.;  Weinsaures  Eisenoxyd-Ainmoniuin,  G. 

"  Solution  of  Tersulphate  of  Iron,  mnety  parts  [or  thirteen  fluidounces]  ;  Tartaric 
Acid,  sixty  parts  [or  twelve  ounces  av.]  ;  Water  of  Ammonia,  seventy-two  parts 
[or  fourteen  and  a  half  fluidounces]  ;  Carbonate  of  Ammonium,  Distilled  Water, 
Water,  each,  a  sufficient  quantity.  To  the  Water  of  Ammonia,  previously  diluted 
with  one  hundred  and  eighty  jmrts  [or  two  and  a  quarter  pints]  of  cold  Water,  add, 
constantly  stirring,  the  Solution  of  Tersulphate  of  Iron,  previously  diluted  with 
nine  hundred  parts  [or  ten  pints]  of  cold  Water.  Pour  the  whole  on  a  wet  muslin 
strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it  inti- 
mately with  one  thousand  jiarts  [or  twelve  pints]  of  cold  Water.  Again  drain  it 
on  the  strainer  and  repeat  the  operation  once,  or  oftener,  until  the  washings  cause 
but  a  slight  cloudiness  with  test-solution  of  chloride  of  barium.  Then  allow  the 
precipitate  to  drain  completely.  Dissolve  one  half  of  the  Tartaric  Acid  in  one  hun- 
dred and  thirty  parts  [or  one  and  a  half  pints]  of  Distilled  Water,  neutralize  the 
solution  exactly  with  Carbonate  of  Ammonium,  then  add  the  other  half  of  the  Tar- 
Ammonium /our  troyonnces  and  a  half.  Heat  the  Solution  of  Tersulphate  of  Iron  to  the  boiling 
point,  add  the  Sulphate  of  Ammonium,  stirring  until  it  is  dissolved,  and  set  the  liquid  aside  to 
erystallize.  Wash  the  crystals  quickly  with  very  cold  water,  wrap  them  ia  bibulous  paper,  and  dry 
them  in  the  open  air."    U.  S.  1870. 
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taric  Acid  and  dissolve  by  the  application  of  a  gentle  heat.  Then,  while  continuin«r 
the  heat,  which  should  not  exceed  60°  C.  (140°  F.),  add  the  magma  of  hydrated 
oxide  of  iron,  in  small  portions  at  a  time,  until  it  is  no  longer  dissolved.  Filter  the 
solution,  evaporate  it,  at  the  before-mentioned  temperature,  to  the  consistence  of 
syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained 
in  scales.     Keep  the  product  in  well-stopped  bottles,  in  a  dark  place."    U.  S. 

This  process  does  not  differ  essentially  from  that  of  Prof.  Procter.  (A.  J.  P.,  18-41, 
p.  276.)  Tartrate  of  ammonium  is  prepared,  which  is  converted  into  bitartrate  by 
the  addition  of  tartaric  acid  ;  and  the  excess  of  acid  is  then  combined  with  hydrated 
oxide  of  iron  freshly  prepared  from  the  oflBcinal  solution  of  the  tersulphate.  A 
double  salt  of  tartrate  of  ammonium  and  iron  is  thus  made  in  solution,  which  is  ob- 
tained by  filtering  and  concentrating  the  solution.  The  salt,  theoretically,  must  be 
considered  as  consisting  of  one  mol.  of  tartaric  acid  and  two  mol.  of  base,  one  con- 
sisting of  ammonia  and  the  other  of  ferric  oxide,  2(FeO)NH^,C^H^05.3H20.  It 
is  hardly  probable  that  the  salt  has  exactly  this  chemical  composition,  as  the  scaled 
salts  cannot  be  said  to  be  definite  compounds. 

This  salt  is  in  "  transparent  scales  varying  in  color  from  garnet-red  to  yellowish 
brown,  only  slightly  deliquescent,  without  odor,  having  a  sweetish  and  slightly  fer- 
ruginous taste,  and  a  neutral  reaction.  Very  soluble  in  water,  but  insoluble  in  alco- 
hol. When  strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar, 
and  finally  leaves  a  residue  amounting  to  about  25  per  cent,  of  the  original  weight, 
which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  The  aqueous 
solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water  of  ammonia. 
If  heated  with  solution  of  potassa.  it  yields  a  brown-red  precipitate,  and  vapor  of 
ammonia  is  evolved.  On  adding  test-solution  of  ferrocyauide  of  potassium  to  an 
aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solu- 
tion is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt  be  deprived  of 
iron,  by  boiling  with  an  excess  of  solution  of  soda,  the  concentrated  and  cooled 
filtrate,  when  supersaturated  with  acetic  acid,  affords  a  white,  crystalline  precipi- 
tate." U.S. 

It  is  a  mild  chalybeate,  and  may  be  given  in  a  dose  of  from  ten  to  thirty  grains 
(0-65-1-95  Gm.). 

FERRI  ET  POTASSII  TARTRAS.  U.S.,  Br.     Tmirate  of  Irm  and 
Potassium.     [^Potassio- Ferric  Tartrate,^ 

(f£r'RI  £t  PO-TAS'SI-i  TARTRAS.) 

Ferrum  Tartaratum,  Br.,-  Tartorated  Iron ;  Tartarus  Ferratus,  P.  G.;  Ferri  Pota-ssio-Tartras, 
Ferruni  Tartarizatuni,  Tartras  Ferrico-Potassicus,  b.  Potassico-Ferricus,  s.  Ferrico-Kalicus:  Ferro- 
Tartrate  of  Potassium  :  Tartrate  de  Fer  et  de  Potasse,  Tartrate  ferrico-potasaique,  Tartare  chalybfi, 
Tartre  martial,  Fr.;  Weinsaures  Eisenosyd-Kali,  Eisenweinstein,  G. 

"  Solution  of  Tersulphate  of  Iron,  twelve  parts  [or  thirteen  fluidounces]  ;  Bitar- 
trate of  Potassium,  four  jmrts  [or  six  ounces  av.]  ;  Distilled  Water,  thirty-two 
parts  [or  three  pints]  ;  Water  of  Ammonia,  Water,  each,  a  sufficient  quantity.  To 
ten  parts  [or  fifteen  fluidounces]  of  Water  of  Ammonia,  diluted  with  twenty  parts 
[or  two  pints]  of  cold  Water,  add,  constantly  stirring,  the  Solution  of  Tersulphate 
of  Iron,  previously  diluted  with  one  hundred  parts  [or  nine  pints]  of  cold  Water. 
Pour  the  whole  on  a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return 
it  to  the  vessel  and  mix  it  intimately  with  one  hundred  and  twenty  parts  [or  eleven 
pints]  of  cold  Water.  Again  drain  it  on  the  strainer,,  and  repeat  the  operation  once, 
or  oftener,  until  the  washings  produce  but  a  slight  cloudiness  with  test-solution  of 
chloride  of  barium.  Put  the  drained  precipitate  into  a  stone-ware  or  porcelain 
vessel,  add  to  it  thirty-two  parts  [or  three  pints]  of  Distilled  Water,  heat  the  mix- 
ture, on  a  water-bath,  to  a  temperature  not  exceeding  60°  C.  (140°  F.),  add  the 
Bitartrate  of  Potassium,  and  stir  until  the  hydrated  oxide  of  iron  is  dissolved. 
Filter  while  hot,  and  let  the  filtrate  stand  in  a  cool,  dark  place  for  twenty-four  hours  ; 
then  stir  it  well  with  a  porcelain  or  glass  spatula,  so  that  the  precipitate  which  has 
formed  in  it  may  be  thoroughly  incorporated  with  the  liquid.  Now  add,  very 
cautiously,  just  enough  Water  of  Ammonia  to  dissolve  the  precipitate,  evaporate 
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the  solution,  in  a  porcelain  vessel,  to  the  consistence  of  thick  syrup,  and  spread  it 
on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the 
product  in  well-stopped  bottles,  in  a  dark  place."    U.  S. 

"Take  of  Solution  of  Persulphate  of  Iron  Jive  and  a  half  fluidounces  [Impe- 
rial measure]  ;  Solution  of  Ammonia  ten  fluidounces  [Imp.  raeas.]  ;  Acid  Tartrate 
of  Potash,  in  powder,  two  ounces  [avoirdupois];  Distilled  Water  a  sufficiency.  Mix 
the  Solution  of  Ammonia  with  three  pints  [Imp.  meas.]  of  Di-stilled  Water,  and  to 
this  add  gradually  the  Solution  of  Persulphate  of  Iron  previously  diluted  with  two 
pints  [Imp.  meas.]  of  Distilled  Water,  stirring  constantly  and  briskly.  Let  the 
mixture  stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter, 
and,  when  the  liquid  has  drained  away,  wash  the  precipitate  with  Distilled  Water 
until  that  which  passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride 
of  barium.  Mix  the  washed  and  drained  precipitate  intimately  with  the  Acid  Tar- 
trate of  Potash  in  a  porcelain  dish,  and  let  the  mixture  stand  for  twenty-four  hours  ; 
then,  having  applied  a  gentle  heat,  not  exceeding  140°,  add  gradually  a  pint  [Imp. 
meas.]  of  Distilled  Water,  and  stir  constantly  until  nothing  more  will  dissolve. 
Filter;  evaporate  at  a  temperature  not  exceeding  140°  to  the  consistence  of  syrup, 
and  dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  in  a  drying  closet  at  120°. 
Remove  the  dry  salt  in  flakes  and  keep  it  in  stoppered  bottles."  Br. 

The  object  of  these  processes  is  to  combine  the  excess  of  acid  in  the  bitartrate  of 
potassium  with  oxide  of  iron.  In  both,  the  plan  of  Soubeiran  in  the  main  is  adopted  ; 
namely,  that  of  dissolving  the  moist  hydrated  oxide  to  saturation  in  a  mixture  of 
the  bitartrate  and  water,  aided  by  a  moderate  heat.  The  oxide  is  obtained  from  the 
solution  of  tersulphate  of  iron,  which  is  precipitated  by  ammonia.  Potassa,  which 
was  used  in  the  former  British  process,  is  not  a  good  precipitant ;  because  the  alkali 
adheres  obstinately  to  the  precipitated  oxide,  and  cannot  be  completely  separated 
even  by  repeated  washings.  The  oxide  should  be  gradually  added  to  the  bitartrate 
and  water,  heated  to  60°  C.  (140°  F.),  as  recommended  by  Soubeiran,  at  which 
temperature  the  oxide  dissolves  more  readily  and  in  larger  quantity  than  when  a 
higher  temperature  is  employed.  Besides,  in  the  latter  case,  a  portion  of  the  ferric 
oxide  is  converted  into  ferrous  oxide.  (^Gmelin's  Handbook^  x.  315.)  In  the  U.  S. 
process  the  addition  of  water  of  ammonia  to  the  cooled  filtrate  dissolves  the  precip- 
itated insoluble  ferric  tartrate,  and  is  in  accordance  with  the  recommendation  of 
Prof  J.  U.  Lloyd  {N.  R.,  1879,  p.  324),  who  asserts  that  this  modification  renders 
the  salt  more  soluble  without  interfering  with  its  stability.  G.  H.  Chas.  Klie  sug- 
gested this  improvement  in  A.  J.  P.,  1876,  p.  170.  (See  also  N.  B.,  1878,  p.  21.) 
In  both  formulas,  the  liquid  is  poured  out  on  a  plane  surface,  so  as  to  dry  in  sca'les. 
When  duly  carried  into  effect,  they  yield  a  product  at  all  times  identical,  and  having 
all  the  required  qualities  of  the  salt.* 

*  Another  method  of  preparing  this  salt.  M.  Roger,  having  found  the  tartrate  of  iron  and  potas- 
sium, as  existing  in  the  shops  of  Paris,  a  very  variable  salt,  seldom  presenting  perfect  identify  of 
composition  in  any  two  specimens,  and  ascribing  this  result  to  the  imperfection  of  the  prevalent 
mode  of  preparing  it,  which  requires  a  large  amount  of  water,  and  consequently  a,  prolonged  evap- 
oration, resulting  in  the  reduction  of  the  oxide,  and  the  production  of  a  yellowish  insoluble  fer- 
rous salt,  and  which  is  attended  besides  with  various  other  inconveniences,  proposes  the  following 
method,  wliich  he  conceives  to  be  free  from  these  objections,  and  to  present  in  all  instances  an 
identical  product.  The  newly-proposed  method  consists  in  causing,  as  a  first  step,  strongly  hy- 
drated oxide  of  iron  to  be  dissolved  in  tartaric  acid  to  complete  saturation,  for  which  purpose  the 
water  of  hydration  of  the  oxide  is  sufficient  at  a  temperature  of  38°  C.  to  49°  C.  (100°  to  120°  F.). 
The  solution  takes  place  completely  and  quickly;  and  the  point  of  saturation  is  known  when  the 
liquid,  at  first  clear,  becomes  turbid,  thickens,  and  at  last  concretes  in  the  form  of  a  jelly.  No 
more  of  the  oxide,  which  is  in  slight  excess,  is  now  to  be  added.  Upon  this  jelly  is  to  be  poured,  little 
by  little,  a  very  concentrated  solution  of  pure  carbonate  of  potassium,  of  which  the  quantity  to  be 
used  should  be  the  proper  molecular  weight  to  correspond  with  that  of  the  tartaric  acid  employed. 
But  this  precision  as  to  the  quantity  of  the  carbonate  is  not  absolutely  necessary ;  as  the  cessation 
of  effervescence  is  a  sufficient  criterion  of  saturation.  Should,  however,  the  solution,  upon  testing 
it,  be  found  slightly  acid,  the  solution  of  carbonate  of  potassium  should  be  cautiously  added  till 
the  liquid  becomes  slightly  alkaline.  The  vessel  is  then  to  be  removed  from  the  water-bath,  and 
the  whole  allowed  to  cool.  Twelve  hours  afterwards,  the  liquid  is  decanted,  filtered,  and  evapo- 
rated by  means  of  a  water-bath,  with  constant  agitation,  to  a  syrupy  consistence.  It  is  then  to  be 
spread  by  means  of  a  brush,  in  thin  layers,  on  plates  of  glass,  which  are  to  be  placed  in  the  drying 
room.  The  salt  is  thus  obtained  in  beautiful  spangles,  of  .a  deep  garnet-red.  Or  it  may  be  dried 
in  moulds  of  tinned  iron  with  a  large  surface;   but  in  this  case,  instead  of  scales,  it  forms  little 
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The  late  Dr.  Ure  proposed  the  tartrate  of  iron  for  medical  use.  He  made  it  by 
acting  on  clean  iron  filings,  or  bits  of  iron  wire,  with  a  solution  of  tartaric  acid.  It 
is  a  pulverulent  salt,  insoluble  in  water,  and  possessing  a  mild  chalybeate  taste. 

Properties.  Tartrate  of  iron  and  potassium,  as  obtained  by  the  above  formulas, 
is  in  "  transparent,  garnet-red  scales,  only  slightly  deliquescent,  without  odor,  hav- 
ing a  sweetish,  slightly  ferruginous  ta.ste,  and  a  neutral  reaction.  Very  soluble  in 
water,  but  insoluble  in  alcohol  ['•  sparingly  soluble  in  spirit,"  Br."].  When  strongly 
heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  leaves  a 
dark  brown  residue,  having  a  strongly  alkaline  reaction  and  effervescing  with  acids. 
The  aqueous  solution  of  the  salt  is  not  precipitated,  but  is  rendered  darker  by  water 
of  ammonia.  If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipitate, 
and  a  slight  odor  of  ammonia  is  evolved.  On  adding  test-solution  of  ferrocyanide  of 
potassium  to  an  aqueous  solution  of  the  salt,  no  blue  color  or  precipitate  is  produced, 
unless  the  solution  is  acidulated  with  hydrochloric  acid.  If  a  solution  of  the  salt 
be  deprived  of  its  iron  by  boiling  with  an  excess  of  solution  of  soda,  the  concentrated 
and  cooled  filtrate,  when  supersaturated  with  acetic  acid,  will  afford  a  white,  crystal- 
line precipitate."  L^.  S.  It  has  a  sweetish  slightly  chalybeate  taste.  Its  solution 
does  not  change  the  color  of  litmus,  and  at  common  temperatures  is  not  precipitated 
by  potassa,  soda,  or  ammonia.  In  boiling  solution,  soda  precipitates  oxide  of  iron, 
without  evolution  of  ammonia ;  and  the  filtered  solution,  acidulated  with  hydro- 
chloric acid,  deposits  a  crystalline  substance  when  it  cools  ;  the  latter  test  showing 
the  presence  of  tartrate  of  potassium,  the  former  that  of  the  sesquioxide  of  iron 
without  ammonia,  and  both  together  the  character  of  the  salt.  According  to  the  view 
of  its  nature  taken  in  the  U.  S.  Pharmacopceia.  it  is  a  double  salt,  consisting  of  one 
mol.  of  tartrate  of  iron  and  one  of  tartrate  of  potassium  (Fe.,(C^H^0g)3  -\-  K^C^H^ 
Og  -|-  H^O).  "  By  incinerating  50  grains  at  a  red  heat,  washing  what  is  left  with 
distilled  water,  and  again  incinerating,  a  residue  of  peroxide  is  obtained,  weighing 
15  grains."  {Br.)  The  salt  is  incompatible  with  astringent  vegetable  infusions, 
which  give  rise  to  a  dark-colored  precipitate. 

Medical  Properties.  Tartrate  of  iron  and  potassium  is  an  agreeable  chalybeate, 
and  is  preferred  by  M.  Mialhe,  who  conceives  that  it  is  more  readily  absorbed  than 
any  other  ferruginous  preparation.  It  is  also  well  borne  by  the  stomach,  whether 
taken  fasting,  or  with  the  food.  From  its  slight  taste  and  ready  solubility,  it  is  one 
of  the  best  ferruginous  preparations  for  children.  The  dose  for  an  adult  is  from  tea 
grains  to  half  a  drachm  (0-65-1-95  Gm.),  given  preferably  in  solution. 

FERRI   ET   QUINIX^   CITRAS.   U.S.      Citrate  of  Iron  and 

Quinine. 

(FEB'KI  ET  QUI-yi'Xi  Ci'TB.lS— kwe-nl'ne.) 

Ferri  et  Quinise  Citras,  Br.,  aUo  U.  S.  1S70  ;   Citrate  of  Iron  and  Quinia  ;  Citrate  de  Fer  et  de 
Quinine,  Fr.;  Chininum  Ferro-Citrioum,  P.  6.;   Citronensaures  Eisen-Chinin,  G. 

"  Citrate  of  Iron,  eighty-eight  parts  [or  twenty-two  ounces  av.]  ;  Quinine,  dried 
at  100°  C.  C212°  F.),  until  it  ceases  to  lose  weight,  twelve  parts  [or  three  ounces 
av.]  ;  Distilled  Water,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  about 
twenty-five  ounces  av.].  Dissolve  the  Citrate  of  Iron  in  one  hundred  and  sixty 
parts  [or  thirty-eight  fluidounces]  of  Distilled  Water,  by  heating  on  a  water-bath, 
at  a  temperature  not  exceeding  &i)°  C.  (140°  F.).  To  this  solution  add  the  Quinine 
and  stir  constantly  until  it  is  dissolved.  Lastly,  evaporate  the  solution,  at  a  tem- 
perature not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread 
it  on  plates  of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep 
the  product  in  well-stopped  bottles,  in  a  dark  place."    U.  S. 

"  Take  of  Solution  of  Persulphate  of  Iron  four  and  a  half  fluidounces;  Sulphate 
of  Quinia  one  ounce  [avoirdupois]  ;  Diluted  Sulphuric  Acid  twelve  fluidrachms  [Im- 
perial measure]  ;  Citric  Acid  three  ounces  [avoird.]  ;  Solution  of  Ammonia,  Distilled 

black  masses  not  unlike  jet.  Thus  prepared,  it  always  presents  the  same  composition,  dissolves 
in  water  without  residue,  and,  besides,  is  little  disposed  to  deliquescence,  so  that  it  may  be  readily 
employed  in  pills.  The  solution,  however,  is  slow  in  forming,  as  the  salt  at  first  agglomerates  at 
the  bottom  of  the  vessel;  but  in  half  an  hour  it  is  complete,  and  may  be  kept  long  unchanged. 
{Joum.  de  Pharm.,  Juin,  1861,  p.  401.) 
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Water,  of  each,  a  sufficiency.  Mix  eight  fluidounces  [Imp.  meas.]  of  the  Solution 
of  Ammonia  with  two  pints  [Imp,  meas.]  of  Distilled  Water,  and  to  this  add  the 
solution  of  Persulphate  of  Iron  previously  diluted  with  two  pints  of  Distilled  Water, 
stirring  them  constantly  and  briskly.  Let  the  mixture  stand  for  two  hours,  stirring 
it  occasionally,  then  put  it  on  a  calico  filter,  and,  when  the  liquid  has  drained  away, 
wash  the  precipitate  with  Distilled  Water  until  that  which  passes  through  the  filter 
ceases  to  give  a  precipitate  with  chloride  of  barium. 

"  Mix  the  Sulphate  of  Quinia  with  eight  [fluid]ounces  of  Distilled  Water,  add  the 
Diluted  Sulphuric  Acid,  and  when  the  salt  is  dissolved  precipitate  the  quinia  with  a 
slight  excess  of  Solution  of  Ammonia.  Collect  the  precipitate  on  a  filter,  and  wash 
it  with  a  pint  and  a  half  of  Distilled  Water. 

"  Dissolve  the  Citric  Acid  in  five  [fluidjounces  of  Distilled  Water,  and,  having 
applied  the  heat  of  a  water-bath,  add  the  oxide  of  iron  previously  well  drained  ;  stir 
them  together,  and,  when  the  oxide  has  dissolved,  add  the  precipitat-ed  quinia,  con- 
tinuing the  agitation  until  this  also  has  dissolved.  Let  the  solution  cool,  then  add  in 
small  quantities  at  a  time  twelve  fluidrachms  of  Solution  of  Ammonia  diluted  with 
two  fluidounces  of  Distilled  Water,  stirring  the  solution  briskly,  and  allowing  the 
quinia  which  separates  with  each  addition  of  ammonia  to  dissolve  before  the  next 
addition  is  made.  Filter  the  solution,  evaporate  it  to  the  consistence  of  a  thin 
syrup,  then  dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  at  a  temperature  of 
100°.     Remove  the  dry  salt  in  flakes,  and  keep  it  in  a  stoppered  bottle."  Br. 

The  present  process  difi'ers  in  several  particulars  from  that  formerly  officinal ;  the 
solution  of  citrate  of  iron  has  been  replaced  by  a  definite  weight  of  citrate  of  iron, 
and,  instead  of  using  freshly  precipitated  quinine,  the  moisture  is  driven  off  entirely, 
and  the  perfectly  dry  alkaloid  is  used.  There  has  been  very  little  gain  in  saving 
time  by  the  change,  because  of  the  slow  solubility  both  of  the  citrate  of  iron  and 
quinine,  and  this  is  particularly  so  if  the  temperature  is  strictly  adhered  to.  The 
officinal  citrate  of  iron  and  quinine  has  never  been  very  largely  used,  because  of  its 
slow  solubility,  the  manufacturers  supplying  a  salt  which  is  readily  soluble,  due  to 
the  presence  of  ammonia.  By  the  introduction  of  a  solution  of  citrate  of  iron  and 
quinine  (see  Liquor  Ferri  et  Quininse  Citratis)  the  salt  is  now  furnished  in  a  very 
convenient  liquid  form  for  use  in  solutions,  whilst  the  above  comparatively  insoluble 
salt  is  retained  for  use  in  pills,  for  which  it  is  much  better  adapted  than  the  soluble 
salt  of  the  manufacturers. 

The  British  process  of  1864  was  more  complicated.  First,  a  mixture  of  ferrous 
and  ferric  oxides  was  obtained  by  precipitating  a  mixture  of  the  sesquisulphate  and 
sulphate  in  solution  by  means  of  soda.  Secondly,  the  mixed  oxides  thus  obtained 
were  digested  with  a  solution  of  citric  acid,  so  as  to  produce  a  citrate  in  solution. 
Thirdly,  sulphate  of  quinine,  dissolved  by  means  of  dilute  hydrochloric  acid,  was 
precipitated  by  chloride  of  barium  so  as  to  separate  the  sulphuric  acid,  and  from  the 
solution  of  the  hydrochlorate  of  quinine  remaining,  the  quinine  was  thrown  down 
by  ammonia.  Lastly,  the  quinine  thus  procured  was  digested  with  the  solution  of 
citrate  of  iron,  and  the  resulting  citrate  of  iron  and  quinine  was  obtained  by  evap- 
oration. This  process  has  been  much  altered,  and,  we  think,  amended,  in  the  pres- 
ent Pharmacopoeia.  Indeed,  M.  Pleurot,  after  trying  the  former  process,  came 
to  the  conclusion  that  it  was  fallacious.  (P.J.  Tr.,  1864,  p.  21.)  He  has  proposed 
a  formula  of  his  own,  which  appears  to  have  served  as  the  basis  of  the  amended 
British  process,  especially  in  reference  to  the  addition  of  ammonia  to  the  solution 
of  the  oxide  of  iron  and  the  quinine  to  the  citric  acid.  {Journ.  de  Pharm.,  4e  ser., 
i.  443.)  The  use  of  the  two  sulphates  of  iron  was  abandoned,  and  only  the  solu- 
tion of  the  persulphate  retained.  From  this  the  freshly  precipitated  hydrate  of 
iron  is  obtained  by  precipitation  with  ammonia.  The  next  step  is  to  separate  qui- 
nine from  the  sulphate,  by  simply  dissolving  the  salt  in  water  with  the  aid  of  sul- 
phuric acid,  and  then  precipitating  by  ammonia.  Thirdly,  the  hydrate  and  quinine 
are  dissolved  successively,  aided  by  the  heat  of  a  water-bath,  in  solution  of  citric  acid, 
whereby  a  citrate  of  iron  and  of  quinine  is  obtained.  The  ammonia  is  added  in  or- 
der to  render  the  citrate  of  iron  and  quinine  more  soluble  by  the  agency  of  a  portion 
of  citrate  of  ammonium.    It  is  important  that  the  ammonia  should  not  be  added  in 
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excess ;  on  the  contrary,  the  solution  should  retain  a  slight  acid  reaction.  (^Fleurot.) 
After  evaporation,  the  salt  is  dried,  as  in  the  other  process,  on  glass  or  porcelain,  so 
as  to  be  obtained  in  thin  scales. 

The  U.  S.  and  Br.  preparations  are  essentially  different ;  both  consist  of  citric 
acid,  ferric  oxide,  and  quinine  ;  the  British,  however,  containing  the  important  addi- 
tion of  citrate  of  ammonium.  No  analysis  of  either  salt  has  been  made  that  deter- 
mines precisely  its  chemical  composition.  Both  are  undoubtedly  mere  mixtures  of 
the  citrates  of  iron  and  quinine,  the  British  containing  citrate  of  ammonium. 

The  characters  of  the  U.  S.  salt,  as  given  in  the  Pharmacopoeia,  are  the  following. 
"  Transparent,  thin  scales,  varying  in  color  from  reddish  brown  to  yellowish  brown, 
slowly  deliquescent  on  exposure  to  air,  odorless,  having  a  bitter  and  mildly  ferrugi- 
nous taste,  and  a  slightly  acid  reaction.  Slowly  but  wholly  soluble  in  cold  water, 
more  readily  so  in  hot  water,  and  but  slightly  soluble  in  alcohol.  When  strongly 
heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally  leaves  a 
residue  which  should  not  have  an  alkaline  reaction  (abs.  of  fixed  alkalies).  On 
supersaturating  the  aqueous  solution  of  the  salt  with  a  slight  excess  of  water  of 
ammonia,  the  color  of  the  liquid  is  deepened  and  a  white,  curdy  precipitate  is  thrown 
down,  which  is  soluble  in  ether  and  answers  to  the  reactions  of  quinine.  (See 
Quininn.)  A  small  portion  of  the  filtrate,  when  mixed  with  test-solution  of  ferro- 
cyanide  of  potassium,  does  not  produce  a  blue  color  or  precipitate  unless  it  is  acidu- 
lated with  hydrochloric  acid.  If  another  portion  of  the  filtrate  be  deprived  of  its 
iron  by  boiling  with  an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  pre- 
cipitated by  test- solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boil- 
ing, a  white,  granular  precipitate  will  be  produced.  On  heating  the  solution  of  the 
salt  with  potassa,  no  vapor  of  ammonia  should  be  evolved.  The  salt  contains  12  per 
cent,  of  dry  quinine.  It  may  be  assayed  as  follows:  Dissolve  4  Gm.  of  the  scales 
in  30  C.c.  of  water,  in  a  capsule,  with  the  aid  of  heat.  Cool,  and  transfer  the  solu- 
tion to  a  glass  separator,  rinsing  the  capsule ;  add  an  aqueous  solution  of  05  Gm. 
of  tartaric  acid,  and  then  solution  of  soda  in  decided  excess.  Extract  the  alkaloid 
by  agitating  the  mixture  with  four  successive  portions  of  chloroform,  each  of  15 
C.c.  Separate  the  chloroformic  layers,  mix  them,  evaporate  them  in  a  weighed 
capsule,  on  a  water-bath,  and  dry  the  residue  at  a  temperature  of  100°  C.  (212°  F.). 
It  should  weigh  0-43  Gm."    If.  S. 

Amorphous  quinine  or  chinoidine  is  sometimes  substituted  for  the  crystallizable 
alkaloid.  Dr.  de  Vrij  proposes  a  method  of  detecting  this  fraud,  which  depends 
upon  the  fact  that  oxalic  acid  forms  with  crystallizable  quinine,  in  a  chloroformic 
solution,  white  crystals  of  oxalate  of  quinine  without  discoloration.  (See  N.  i?., 
1881,  p.' 10.) 

The  British  citrate  is  described  as  in  thin  scales  of  a  greenish  golden-yellow  color, 
of  a  bitter  and  chalybeate  taste,  somewhat  deliquescent  (which  does  not  seem  to  be 
the  case  with  our  officinal  salt),  and  entirely  soluble  in  cold  water.  "  The  solution  is 
very  slightly  acid,  and  is  precipitated  reddish  brown  by  solution  of  soda,  white  by 
solution  of  ammonia,  blue  by  the  red  and  yellow  prussiates*  of  potash,  and  grayish 
black  by  tannic  acid."  Br.  The  following  additional  tests  are  given  in  the  Br. 
Pharmacopoeia.  "  When  burned  with  exposure  to  air,  it  leaves  a  residue  which 
when  moistened  with  water  is  not  alkaline  to  test  paper  [oxide  of  iron].  Fifty 
grains,  dissolved  in  a  fluidounce  of  water,  and  treated  with  a  slight  excess  of  ammo- 
nia, give  a  white  precipitate  [quinine]  which,  when  collected  on  a  filter  and  dried, 
weighs  8  grains.  The  precipitate  is  almost  entirely  soluble  in  pure  ether  [showing  the 
absence  of  cinchonine  and  quinidine]  and  when  burned  leaves  but  a  minute  residue." 
Br.  Mr.  Umney  states  (A  J.  Tr.,  3d  ser.,  iv.)  that  the  salt  prepared  according  to 
the  British  formula  will  not  stand  this  test,  and  that  fifty  grains  of  it  will  not  yield 
more  than  7*1  grains  of  quinine.  When  dissolved  by  the  aid  of  an  acid,  it  forms 
a  solution  which,  decolorized  by  a  little  purified  animal  charcoal,  turns  the  plane 
of  polarization  strongly  to  the  left  ;  a  character  of  quinine ;  cinchonine  turning  it 

*  Has  not  this  test  been  retained  by  inadvertence,  from  the  former  British  Pharmacopceia  ?  It 
indicates  the  presence  of  both  ferrous  and  ferric  salts,  which  was  true  of  the  preparation  of  1864, 
but  is  not  80  of  the  present,  which  contains  only  the  ferric  oxide. 
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to  the  right.  (^Squire.')  The  salt  is  said  to  be  sometimes  adulterated  by  cinchonine, 
which  would  be  at  once  detected  by  the  test  of  solubility  in  ether  and  the  effect  on 
polarized  light,  above  given.  Oscar  Zinn  {A.  J.  P.,  1877,  p.  550)  examined  six 
commercial  samples,  two  of  which  contained  no  quinine,  but  cinchonine.  H.  G. 
Drueding  found  three  out  of  six  samples  deficient  in  quinine.  As  it  occurs  in  the 
British  market,  it  is  of  exceedingly  variable  composition,  containing,  according  to 
Mr.  J.  C  Braithwaite,  who  examined  35  different  specimens,  a  proportion  of  quinine 
varying  from  1*5  to  17  per  cent.  {P.  J.  Tr.,  1868,  p.  157.)  The  proportion  of 
alkaloid  appears  to  be  usually  below  the  standard.  (A.  W.  Gerrard,  Ibid.,  March, 
1873,  p.  763.)  According  to  Mr.  C.  H.  Wood  {Ibid.,  2d  ser.,  x.  644),  this  salt 
undergoes  a  rapid  change  of  composition  when  exposed  to  the  direct  rays  of  the  sun. 
The  new  officinal  process  of  assay  will  doubtless  bring  to  light  all  shortcomings. 

Citrate  of  iron  and  quinine  combines  the  virtues  of  its  two  bases,  and  may  be 
given  in  all  cases  in  which  they  are  jointly  indicated,  preferably  in  pill  form.  The 
dose,  as  a  tonic,  is  five  or  six  grains  (0-33-0"4  Gm.),  containing  about  a  grain 
(0-065  Gm.)  of  quinine,  three  or  four  times  a  day.  This  dose  may  be  increased, 
if  deemed  advisable.  (See  Liquor  Ferri  et  Quininse  Citratis.') 

FERRI  ET  STRYCHNINE  CITRAS.  U.S.     Citrate  of  Iron  and 

Strychnine. 

(FfiB'Ri  £T  STBifCH-Ni'NiE  Ci'TR.XS.) 

Ferri  et  Stryohnise  Citras,  V.  S.  1870;  Citrate  de  Fer  et  de  Strychnine,  Fr.;  Citronensaures 
Eisen-Strychnin,  G. 

"  Citrate  of  Iron  and  Ammonium,  ninety-eiglit  parts  [or  four  hundred  and  ninety 
grains]  ;  Strychnine,  one  ])arf  [or  five  grains]  ;  Citric  Acid,  one  part  [or  five  grains] ; 
Distilled  Water,  one  hundred  and  twenty  parts  [or  eleven  fluidrachms].  To  make 
one  hundred  parts.  Dissolve  the  Citrate  of  Iron  and  Ammonium  in  one  hundred 
parts  [or  nine  fluidrachms]  of  Distilled  Water,  and  the  Strychnine,  together  with 
the  Citric  Acid,  in  twenfi/  parts  [or  two  fluidrachms]  of  Distilled  Water.  Mix  the 
two  solutions,  evaporate  the  mixture,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  60°  C.  (140°  F.),  to  the  consistence  of  syrup,  and  spread  it  on  plates 
of  glass,  so  that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the  product 
in  well-stopped  bottles,  in  a  dark  place."    U.  S. 

Citrate  of  iron  and  strychnine,  although  long  used  in  medicine,  was  first  recognized 
in  1870.     The  present  formula  doe^  not  differ  essentially  from  that  of  1870. 

Properties.  "  Transparent,  garnet-red  scales,  deliquescent  on  exposure  to  air, 
odorless,  having  a  bitter  and  slightly  ferruginous  taste,  and  a  slightly  acid  reaction. 
Readily  and  wholly  soluble  in  water,  and  but  slightly  soluble  in  alcohol.  When 
strongly  heated,  the  salt  emits  fumes  having  the  odor  of  burnt  sugar,  and  finally 
leaves  a  residue  which  should  not  have  an  alkaline  reaction  (fixed  alkalies).  On 
heating  the  aqueous  solution  of  the  salt  with  solution  of  potassa,  a  brown-red  pre- 
cipitate is  produced  and  vapor  of  ammonia  is  evolved.  If  1  Gm.  of  flie  salt  be  dis- 
solved in  4  C.c.  of  water,  in  a  small  test-tube,  then  1  C.c.  of  solution  of  potassa 
added,  and  the  mixture  shaken  with  2  C.c.  of  chloroform,  the  residue  left  on  evap- 
orating the  chloroform  will  answer  to  the  reactions  of  strychnine.  (See  Strychnina.') 
On  adding  test-solution  of  ferrocyanide  of  potassium  to  a  dilute  aqueous  solution  of 
the  salt,  no  blue  color  or  precipitate  is  produced  unless  the  solution  is  acidulated 
with  hydrochloric  acid.  If  a  solution  of  the  salt  be  deprived  of  its  iron  by  boiling 
with  an  excess  of  solution  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
with  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a 
white,  granular  precipitate  will  be  produced."  U.  S. 

Medical  Properties.  It  is  an  efficient  tonic,  but  has  no  advantages  over  the 
two  active  substances  it  contains  when  given  conjointly  in  an  uncombined  state,  and 
has  the  great  disadvantage  that  the  dose  of  one  principle  cannot  be  varied  indepen- 
dently of  that  of  the  other.  It  occurs  in  beautiful  red  scales,  of  an  intensely  bitter, 
scarcely  ferruginous  taste,  and  is  very  soluble  in  water.  It  contains  one  per  cent, 
of  strychnine,  there  being  in  five  grains  one-twentieth  of  a  grain  of  the  alkaloid. 
The  dose  is  three  to  five  grains  (0'20-0-33  Gm.)  in  pill  or  solution. 
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FERRI   HYPOPHOSPHIS.   U.S.     Hypophosphiie  of  Iron.     IFerric 

Hypoph  osph  ite.^ 

Fej(H2P02)6;  501*8.  (FER'RI  HY-PO-PHOS'PHIS.)  Fej  O3  (2H0,  P0)3;  250-9. 

Ferruin  Hypophosphorosum,  Hypophosphis  Ferricua ;  Hypophosphite  de  Fer,  Fr.;  Unterphos- 
phorigsaures  Eisenoxyd,  G. 

This  is  among  the  hypophosphites  brought  into  notice  in  consequence  of  their 
recommendation  by  Dr.  Churchill  in  the  treatment  of  phthisis,  in  which  they  were 
thought  to  be  useful  by  the  introduction  of  phosphorus  into  the  system.  This  par- 
ticular salt  may  be  considered  preferable  to  others,  when  a  maf  ked  condition  of  anaemia 
indicates  a  deficiency  of  iron  in  the  tissues.  It  may  be  made  by  the  action  of  hypo- 
phosphorous  acid  on  carbonate  of  iron  formed  by  precipitation  from  the  sulphate ; 
but  as  some  difficulty  has  been  found  in  obtaining  this  acid  perfectly  pure,  Mr.  C.  H. 
Wood,  of  Loudon,  prefers  the  plan  of  double  decomposition.  He  proposes  that 
sulphate  of  iron  and  hypophosphite  of  calcium  be  made  to  react  on  each  other  in 
molecular  proportions,  represented  by  480  grains  of  crystallized  sulphate  of  iron  and 
326  grains  of  commercial  hypophosphite  ;  in  the  latter  an  allowance  of  10  per  cent, 
being  made  for  impurities  ordinarily  found  in  that  salt.  These  quantities  will  yield 
320  grains  of  the  hypophosphite  of  iron  ;  and  the  reaction  will  be  represented  by  the 
following  formula :  CaCH^PO,),  +  FeSO,  =  CaSO,  +  Fe(H,PO,),.  Sulphate  of 
calcium  is  precipitated,  and  ferrous  hypophosphite  is  held  in  solution.  {F.  J.  Tr., 
1868,  p.  3-12.)  In  this  condition  the  salt  is  a  ferrous  compound  ;  but  on  evaporation 
the  ferrous  salt  becomes  ferric,  and  acquires  the  properties  as  detailed  in  the  Pharma- 
copoeia.   Of  this  the  following  description  is  given  in  the  late  edition  of  that  work. 

Properties.  "  A  white  or  grayish  white  powder,  permanent  in  the  air,  odorless 
and  nearly  tasteless,  only  slightly  soluble  in  water,  more  readily  so  in  preSence  of 
hypophosphorous  acid,  freely  soluble  in  hydrochloric  acid  or  in  solution  of  citrate 
of  sodium,  forming  with  the  latter  a  green  solution.  When  strongly  heated  in  a 
dry  test-tube,  the  salt  evolves  a  spontaneously  inflammable  gas  (phosphoretted  hy- 
drogen), and,  on  ignition,  leaves  behind  ferric  pyrophosphate.  The  salt  is  readily 
oxidized  by  nitric  acid  or  other  oxidizing  agents.  It  should  be  completely  soluble 
in  acetic  acid  (abs.  of  ferric  phosphate).  This  solution,  when  mixed  with  test- 
solution  of  oxalate  of  ammonium,  should  not  afford  a  white  precipitate  soluble  in 
hydrochloric  acid  (abs.  of  calcium)."  U.  S. 

This  salt  may  be  given  in  states  of  system  where  deficient  powers  of  the  cerebral 
centres  are  attended  with  an  anaemic  state  of  the  blood.  The  phosphorus  is  supposed 
to  serve  as  a  nutrient  to  the  brain,  and  the  iron  supplies  red  corpuscles  to  the  circu- 
lation. It  may  be  given  in  pill  or  powder  in  the  dose  of  from  five  to  ten  grains ; 
but  a  more  eligible  form,  and  one  generally  preferred,  is  that  of  syrup. 

Syrup  of  hypophosphite  of  iron  may  be  prepared  by  simply  adding  syrup  to  the 
solution  of  the  hypophosphite,  remaining  after  the  separation  of  the  sulphate  of  cal- 
cium, in  the  process  of  Mr.  Wood  above  given.  If  two  and  a  half  ounces  of  water 
are  used  in  the  process,  and  the  paste  resulting  from  the  precipitation  of  the  sul- 
phate of  calcium  be  pressed  out,  the  remaining  liquid,  after  filtration,  will  form  with 
seven  times  its  volume  of  syrup  a  liquid  containing  two  grains  of  the  hypophos- 
phite in  a  fluidrachm.  (F.  J.  Tr.,  April,  1868.)  But  in  this  form,  if  the  syrup  be 
not  thoroughly  enclosed,  it  quickly  absorbs  oxygen,  and  in  a  few  hours  begins  to 
exhibit  the  formation  of  a  precipitate,  rendering  it  in  a  short  time  unfit  for  use.  A 
little  phosphoric  or  citric  acid  added  to  the  syrup  will  obviate  this  result;  but  it  is 
better  perhaps  at  once  to  form  a  syrup  from  materials  which  will  not  be  liable  to 
this  objection.  Mr.  Wood  employs  the  following  process.  "  Take  of  granulated 
sulphate  of  iron  480  grs.,  hypophosphite  of  lime  326  grs.,  diluted  phosphoric  acid 
f  ^i,  water  f  siss,  syrup  q.  s.  Dissolve,  without  heat,  the  sulphate  of  iron  in  the 
phosphoric  acid,  previously  mixed  with  the  water.  Rub  the  hypophosphite  to  fine 
powder,  and  pour  on  it  the  solution  of  the  sulphate.  Triturate  together  for  two  or 
three  minutes,  then  pour  the  mixture  on  a  piece  of  damp  calico,  and  squeeze  out  the 
liquid  with  the  hands.  Filter  this  solution,  and  add  to  it  seven  times  its  volume  of 
strong  syrup.  The  resulting  syrup  will  contain  two  grains  of  the  hypophosphite  of 
iron  in  each  fluidrachm."    The  dose  may  be  from  2  to  6  fluidrachms  (7-5-22-50  Co.). 
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FERRI  lODIDUM.  5/-.    Iodide  of  Iron.    ^Ferrous  Iodide.'] 

(FER'RI  i-OD'l-DUM.) 

Ferrum  lodatum,  P.O.;  lodure  de  Fer,  Fr.;  Eisenjodur,  Jodeisen,  G. 

"  Take  of  Fine  Iron  Wire  one  ounce  and  a  half  [avoirdupois]  ;  Iodine  three 
ounces  [avoird.]  ;  Distilled  Water  fifteen  fluidounces.  Put  the  Iodide,  Iron,  and 
twelve  [fluid]ounces  of  the  Water  into  a  flask,  and,  having  heated  the  mixture  gently 
for  about  ten  minutes,  raise  the  heat  and  boil  until  the  froth  becomes  white.  Pass 
the  solution  as  quickly  as  possible  through  a  wetted  calico  filter  into  a  dish  of  pol- 
ished iron,  washing  the  filter  with  the  remainder  of  the  Water,  and  boil  down  until  a 
drop  of  the  solution  taken  out  on  the  end  of  an  iron  wire  solidifies  on  cooling.  The 
liquid  should  now  be  poured  out  on  a  porcelain  dish,  and,  as  soon  as  it  has  solidified, 
should  be  broken  into  fragments,  and  enclosed  in  a  well-stoppered  bottle."  Br. 

The  solid  iodide  of  iron  in  its  unprotected  state  is  omitted  in  the  present  edition 
of  the  U.  S.  Pharmacopoeia,  which  directs  it  in  the  form  of  pills  and  syrup  prepared 
immediately  from  the  materials,  and  as  Ferri  lodidum  Saccharatum.  The  simple 
iodide  is  very  liable  to  spontaneous  change,  and  its  preservation  for  any  length  of 
time  unaltered  is  almost  impossible. 

In  the  Br.  process,  which  is  a  modification  of  that  of  the  late  Dublin  Pharmaco- 
poeia, iron  is  made  to  unite  with  iodine  by  the  intervention  of  water,  and  the  combi- 
nation takes  place  readily  and  quickly.  The  liquid  at  first  is  red  or  orange-colored, 
from  the  circumstance  that  all  the  iodine  has  not  united  with  the  iron  ;  but,  after 
the  application  of  heat,  it  becomes  fully  saturated  and  limpid,  and  assumes  a  green- 
ish color.  It  is  now  a  solution  of  iodide  of  iron,  and  yields  the  solid  salt  by  evapo- 
ration. The  proportion  of  the  iron  taken  is  half  the  weight  of  the  iodine.  Fine 
iron  wire,  recently  cleaned,  is  directed  on  account  of  its  purity ;  but  iron  filings  dis- 
solve more  readily,  and,  if  carefully  selected,  will  be  sufficiently  pure.  It  is  exceed- 
ingly difficult  to  obtain  the  salt  in  the  solid  state  perfectly  pure,  so  great  is  the 
proneness  of  its  solution  to  absorb  oxygen,  whereby  the  iodide  becomes,  in  part,  con- 
verted into  sesquioxide.  This  change  is  prevented  to  a  certain  extent  by  evaporating 
to  dryness  in  an  iron  vessel. 

The  Messrs.  T.  &  H.  Smith,  of  Edinburgh,  recommend  the  following  improved 
process,  which  more  effectually  excludes  atmospheric  air.  Boil,  in  a  Florence  flask, 
six  drachms  of  pure  iron  filings  with  two  ounces  and  a  quarter  of  iodine,  in  four  and 
a  half  ounces  of  distilled  water,  until  the  liquid  loses  its  dark  color.  Then  filter  the 
liquid  rapidly  into  another  flask,  and  evaporate  it,  at  a  boiling  heat,  until  its  green 
shade  passes  into  black.  After  this  period,  the  heat  is  kept  up  as  long  as  the  evapo- 
ration of  moisture  continues,  which  may  be  ascertained  by  its  condensation  on  a  cold 
piece  of  glass,  placed,  from  time  to  time,  over  the  mouth  of  the  flask.  When  this 
ceases,  the  flask  contains  pure,  anhydrous,  spongy  iodide  of  iron,  which,  when  cold, 
is  to  be  removed  by  breaking  the  flask,  bruised  coarsely  in  a  warm  dry  mortar,  and 
enclosed  immediately  in  small  well-corked  bottles.  If  it  is  wished  to  obtain  the  iodide 
as  a  crystallized  hydrate,  the  heat  is  to  be  withdrawn  as  soon  as  the  liquid  is  suffi- 
ciently concentrated  to  congeal,  in  a  dry  and  hard  crust,  on  the  end  of  an  iron  wire 
dipped  into  it.  A  modification  of  this  process  by  Dr.  Squibb  will  be  found  in 
A.  J.  P.,  1859  (p.  52).  lodates  of  Iron  have  been  used  to  some  extent  as  thera- 
'peutic  agents  in  Dublin.     For  formulas  for  their  preparation,  see  P.  J.  Tr.,  i.  624. 

Properties.  Iodide  of  iron  is  a  crystalline  substance,  exceedingly  deliquescent, 
of  a  greenish  black  color,  and  styptic,  chalybeate  taste.  Its  solution,  by  evaporation 
with  as  little  contact  of  air  as  possible,  affords  transparent,  green,  tabular  crystals. 
W^hen  heated  moderately  it  fuses,  and,  on  cooling,  becomes  an  opaque  crystalline 
mass,  having  an  iron-gray  ct)lor  and  metallic  lustre.  At  a  higher  temperature  it 
emits  violet-colored  vapors,  and  the  iron  is  left  in  the  .state  of  sesquioxide.  It  is 
very  soluble  both  in  water  and  alcohol.  When  recently  prepared  it  is  wholly  solu- 
ble in  water,  forming  a  pale  green  solution  ;  but,  if  made  for  some  time,  it  almost 
unavoidably  contains  some  sesquioxide  of  iron,  from  a  partial  decomposition,  and 
will  not  entirely  dissolve.  M.  Lecocq,  of  Saint-Quentin,  has  proposed  to  preserve 
it  in  a  wide-mouthed,  ground-stoppered  bottle,  covered  with  a  layer  of  reduced  iron, 
which  cannot  decompose  it,  and  protects  it  fcom  the  action  of  the  air.     When  the 
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iodide  is  wanted,  the  iron  is  removed  with  a  bone  spatula,  or  a  little  brush.  The 
aqueous  solution  is  very  liable  to  spontaneous  decomposition,  becoming  at  last  orange- 
red  from  the  generation  of  free  iodine,  and  depositing  ferric  oxide.  According  to 
Mr.  Richard  Phillips,  Jr.,  the  first  step  in  this  change  is  the  formation  of  ferrous 
oxide  and  hydriodic  acid,  from  the  decomposition  of  water.  As  the  ferrous  oxide 
immediately  begins  to  be  converted  into  ferric  oxide  by  absorbing  oxygen  from  the 
air,  and  in  this  state  is  precipitated,  the  hydriodic  acid  is  set  free ;  and  hence  is  ex- 
plained the  acidity  of  the  solution  from  the  first  moment  the  ferric  oxide  is  depos- 
ited. Afterwards,  the  hydriodic  acid  is  decomposed  by  the  air,  and  iodine  liberated. 
When  the  solution  is  prevented  from  generating  free  iodine,  by  placing  in  it  a  coil  of 
iron  wire,  according  to  the  plan  of  Mr.  Squire,  the  iron  acts  by  combining  with  the 
iodine  of  nascent  hydriodic  acid,  and  not  with  nascent  iodine.  (^P.J.  Tr.^  iv.  19.) 
The  plan  of  Mr.  Squire  does  not  prevent  the  deposition  of  sesquioxide,  and  has, 
therefore,  been  superseded  by  the  use  of  saccharine  matter,  which  affords  a  better 
protection  to  the  solution.  (See  Syrupus  Ferr'i  lodidi.)  Iodide  of  iron  is  incom- 
patible with  alkalies  and  their  carbonates,  with  lime-water,  and  with  all  other  sub- 
stances by  which  sulphate  of  iron  is  decomposed.  When  crystallized,  it  has  the 
composition  Fel^-oHjO.  "  Mixed  with  mucilage  of  starch,  it  acquires  a  blue  color 
on  the  addition  of  a  minute  quantity  of  solution  of  chlorine"  (-5/'.) ;  showing  the 
presence  of  iodine,  which  is  separated  b}'  the  chlorine.* 

Medical  Properties  and  Uses.  Iodide  of  iron  was  first  employed  in  medicine 
by  Dr.  Pierquin  in  1824.  It  was  first  used  in  the  United  States  in  1832  by  the  late 
Professor  Samuel  Jackson.  Its  powers  are  those  of  a  tonic,  alterative,  diuretic,  and 
emmenagogue.  It  acts  more  like  the  preparations  of  iron  than  like  those  of  iodine. 
It  .sometimes  sharpens  the  appetite  and  promotes  digestion,  and  occasionally  proves 
laxative.  When  it  does  not  operate  on  the  bowels,  it  generally  augments  the  urine. 
Its  use  blackens  the  stools  and  lessens  their  fetor.  It  is  chiefly  employed  in  scrofu- 
lous complaints,  swellings  of  the  cervical  glands,  visceral  obstructions  attended  with 
deficient  action,  chlorosis,  atonic  amenorrhoea,  and  leucorrhoea.  In  the  two  diseases 
last  mentioned,  Dr.  Pierquin  employed  it  with  success.  In  obstinate  syphilitic 
ulcers,  M.  Baumes,  of  Lyons,  used  it  with  satisfactory  results.  He  gave  it  in  the 
form  of  pill,  conjoined  with  extract  of  opium,  and  sometimes  increased  the  dose  to  20 
grains  in  the  course  of  twenty-four  hours.  In  secondary  syphilis,  occurring  in  de- 
bilitated and  scrofulous  subjects,  Ricord  has  found  it  a  valuable  remedy.  The  dose 
is  a  grain  (0065  Gm.),  gradually  increased  to  eight  grains  (0-52  Gm.)  or  more. 

This  salt,  on  account  of  its  deliquescent  property,  and  proneness  to  decomposi- 
tion, should  not  be  given  in  pill,  unless  protected  from  change  by  saccharine  matter, 
or  other  means.  (See  Pdtdx  Ferri  lodidi  and  Ferri  lodidum  Saccharatum.^  The 
most  convenient  form  of  exhibition  is  that  of  syrup  or  glyceratcj"  ^ 

*  Tasteless  Salts  of  Iron.  A  class  of  preparations  of  iron  have  been  introduced  by  Mr.  J.  L.  A. 
Crense,  of  Brooklyn,  N.  Y.  {A.  J.  P.,  .\lv.  214).  It  has  long  been  known  that  the  citrate  of  aui- 
inonium  has  the  property  of  rendering  soluble  many  ordinarily  insoluble  preparations  of  iron. 
Mr.  Creuse  believes  that  all  the  salts  of  ferric  oxide  form  chemical  combinations  with  all  the 
alkaline  (ammonium,  sodium,  potassium,  lithium)  citrates,  which  combinations  are  all  greenish, 
soluble  in  water,  nearly  insoluble  in  alcohol,  free  from  ferruginous  taste,  perfectly  stable,  and  so  re- 
sisting decomposition  as  to  form  no  precipitate  with  Peruvian  bark;  indeed,  chemical  reagents  do 
not  reveal  the  iron  in  them  unless  strong  acids  or  sulphuretted  hydrogen  be  used.  None  of  these 
salts  coagulate  the  blood;  they  cannot  be  used  as  styptics. 

Tnitiehin  Iodide  of  Iron  is  prepared  in  the  following  manner:  126".3  grains  of  iodine  are  com- 
bined with  iron  in  the  usual  way  to  obtain  the  solution  of  ferrous  iodide;  this  is  filtered  and  03 
grains  of  iodine  dissolved  in  it;  a  solution  of  201  grains -of  citric  acid  is  exactly  saturated  with 
potassa  and  then  added  gradually  to  the  first  solution.  When  the  apple-green  color  has  been 
developed  the  solution  is  ev.aporated,  with  gentle  stirring,  to  dryness,  when  cauliflower-like  masses 
of  acicular  crystals  will  be  obtained.     These  are  stable  except  in  direct  sunlight. 

Tastdess  Chloride  of  Iron  is  made  by  adding  an  alkaline  citrate  in  solution  to  a  solution  of  ses- 
quichloride  of  iron,  in  such  proportion  that  there  shall  be  two  molecules  of  the  former  to  three 
molecules  of  chlorine.  Usually  from  120  to  140  grains  of  citric  acid  saturated  with  soda,  potassa, 
or  ammonia  are  required  for  the  preparation  of  an  ounce  of  a  tincture  of  corresponding  strength 
to  the  officinal  tincture.  The  addition  should  be  m.ade  to  the  liquor,  and  the  final  solution  must 
not  contain  more  than  40  per  cent,  of  alcohol.  R.  Rother  affirms  that  these  so-called  salts  are  mere 
mixtures  of  citrate  of  iron  and  iodide  or  chloride  of  the  alkali  used.  {A.  J.  P.,  1S76,  p.  171.) 

t  Oli/cernte  of  Iodide  of  Iron.  Glycerin  has  the  property  at  once  of  dissolving  anil  preserving 
iodide  of  iron,  and  therefore  makes  an  excellent  cxcii)icnt.  M.  Vcza  proposes  the  following  for- 
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For  forming  enemata,  injections  for  the  vagina,  and  lotions  for  ulcers,  one  or  two 
drachms  (3*9  or  7*8  Gm.)  of  the  iodide  may  be  dissolved  in  a  pint  (472  C.c.)  of  water. 

FERRI  lODIDUM  SACCHARATUM.  U.S.    Saccharaied  Iodide  of 
Iron.     [Saccharaied  Ferrous  Iodide^ 

(FER'Ei  I-Od'I-DUM  SXC-CHA-BA'TUM.) 
Ferrum  lodatum  Saccharatum,  P.O.;  Zuckerhaltiges  Jodeisen,  O. 

*'  Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  six  parts  [or  thirty 
grains]  ;  Iodine,  seventeen  parts  [or  eighty-five  grains]  ;  Distilled  Water,  twenty 
parts  [or  one  and  a  half  fluidrachms]  ;  Sugar  of  Milk,  eighty  parts  [or  four  hun- 
dred grains].  Mix  the  Iron,  Iodine,  and  Distilled  Water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the  solution  has  ac- 
quired a  green  color  and  lost  the  smell  of  Iodine ;  then  filter  it  through  a  wetted 
filter  into  a  porcelain  capsule  containing  forty  parts  [or  two  hundred  grains]  of 
Sugar  of  Milk.  Rinse  the  flask  and  Iron  Wire  with  a  little  Distilled  Water,  pass 
the  rinsings  through  the  filter  into  the  capsule,  and  evaporate,  on  a  water-bath,  con- 
stantly stirring,  until  a  dry  mass  remains.  Transfer  the  mass  quickly  to  a  heated 
iron  mortar  containing  the  remainder  of  the  Sugar  of  Milk,  and  reduce  the  whole 
to  powder.  Transfer  the  powder  at  once  to  small,  well-dried  bottles,  which  must  be 
securely  stopped,  and  kept  in  a  cool  and  dark  place."  U.  S. 

This  is  a  new  officinal  preparation ;  it  is  identical  with  the  Saccharated  Iodide  of 
Iron  of  the  German  Pharmacopoeia,  and  consists  of  ferrous  iodide  preserved  by  con- 
tact with  sugar  of  milk.  It  is  a  more  stable  form  of  administering  ferrous  iodide 
than  the  salt  in  its  pure  state.  (See  Ferri  lodidum.) 

Properties.  The  Pharmacopoeia  gives  the  following  description.  "  A  yellowish 
white  or  grayish  powder,  very  hygroscopic,  odorless,  having  a  sweetish,  ferruginous 
taste,  and  a  slightly  acid  reaction.  Soluble  in  7  parts  of  water  at  15°  C.  (59°  F.), 
forming  an  almost  clear  solution  ;  only  partially  soluble  in  alcohol.  When  strongly 
heated,  the  compound  swells  up,  chars,  evolves  the  odor  of  iodine  and  of  burnt  sugar, 
and,  on  ignition,  leaves  a  residue  which  should  yield  nothing  soluble  to  water  (abs. 
of  salts  of  alkalies).  The  aqueous  solution  yields  a  blue  precipitate  with  test-solution 
of  ferricyanide  of  potassium.  If  mixed  with  some  gelatinized  starch  and  afterward 
with  a  little  chlorine  water,  the  solution  assumes  a  deep  blue  color.  This  color 
should  not  be  developed  in  the  aqueous  solution  by  gelatinized  starch  alone  (abs.  of 
free  iodine).  Oo  mixing  an  aqueous  solution  of  5  Gm.  of  Saccharated  Iodide  of 
Iron  with  a  solution  of  1  Gm.  of  nitrate  of  silver,  and  filtering,  the  filtrate  should 
still  produce  a  precipitate  or  cloudiness  with  test-solution  of  nitrate  of  silver  (pres- 
ence of  at  least  20  per  cent,  of  ferrous  iodide)."  U.  S. 

Medical  Properties.  The  medical  properties  of  this  preparation  are  identical 
with  those  of  the  iodide  of  iron.   The  dose  is  two  to  five  grains  (0-13  to  0.33  Gm.). 

FERRI  LACTAS.   U.  S.     Lactate  of  Iron.     [Ferrous  Lactate,'] 

(FEB'KI  LXC'TAS.) 
Fe  (Cs  Ho  03)2.  3H2  O  ;  287«9.  FeO,  Ce  H5  O5.  3H0 ;  143-95. 

Ferrum  Lacticum,  P.G.;  Lactas  Ferrosus;  Lactate  de  Fer,  Fr.;  Milchsaures  Eisenoxydul, 
Eisenlactat,  G. 

A  formula  for  this  salt  was  omitted  in  the  late  U.  S.  P.  revision.  In  the  process 
of  U.  S.  P.  1870,*  the  lactic  acid  unites  with  the  iron,  forming  lactate  of  iron,  a  part 
of  which  crystallizes  when  the  solution  cools,  and  the  remainder  is  obtained  by  evap- 

mula.  "Take  of  Iodine  70  parts,  Iron,  in  powder,  35  parts,  and  Glycerin  400  parts.  Mix  them." 
The  color  of  the  solution  is  an  emerald-green;  its  taste  is  bitter  and  astringent;  and  tests  do  not. 
detect  in  it  the  presence  of  free  iodine.  It  may  be  used  for  preparing  the  syrup  or  pills.  Five 
grains  of  it  contain  one  of  the  iodide  of  iron. 

*"  Take  of  Lactic  Acid  a  Jluidoimce  ;  Iron,  in  the  form  of  filings,  half  a  troyotince;  Distilled 
Water  a  sufficient  quantity.  Mix  the  Acid  with  a  pint  of  Distilled  Water  in  an  iron  vessel,  add  the 
Iron,  and  digest  the  mixture  on  a  water-bath,  supplying  Distilled  Water,  from  time  to  time,  to  pre- 
serve the  measure.  AVhen  the  action  has  ceased,  filter  the  solution,  while  hot,  into  a  porcelain 
capsule,  and  set  it  aside  to  crystallize.  At  the  end  of  forty-eight  hours,  decant  the  liquid,  wash  the 
crystals  with  a  little  alcohol,  and  dry  them  on  bibulous  paper.  By  evaporating  the  mother-water 
in  an  iron  vessel  to  one-half,  filtering  while  hot,  and  setting  the  liquid  aside,  more  crystals  may  be 
obtained."   U.  &  1870. 
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oration  and  crystallization.  It  rjay  be  more  cheaply  prepared,  on  the  large  scale, 
by  digesting  the  impure  acid  lirst  obtained  in  M.  Louradour's  process,  with  iron 
filings,  or  by  reaction  between  sulphate  of  iron  and  the  lactate  of  calcium  or  lactate 
of  zinc  prepared  as  a  step  in  obtaining  lactic  acid.  The  following  is  M.  Gobley's 
process  for  making  lactate  of  calcium,  preparatory  to  its  conversion  into  lactate  of 
iron.  Add  to  2  pints  of  skim-milk,  diluted  with  twice  its  bulk  of  water,  and  con- 
tained in  an  earthen  pan,  64  drachms  of  powdered  lactose,  and  51  drachms  of 
powdered  chalk.  Allow  the  whole  to  ferment  for  eleven  or  twelve  days,  at  a  tem- 
perature of  from  26-6°  C.  to  32-2°  C.  (80°  to  90°  F.),  supplying  water  as  it  evaporates. 
Transfer  the  liquor  to  a  capsule,  heat  it  gradually  to  boiling,  and  stir  it  constantly. 
Boil  for  a  quarter  of  an  hour  to  coagulate  casein,  allow  the  insoluble  matters  to  sub- 
side, and  strain  the  liquid  through  flannel.  The  clear  liquid  is  a  solution  of  lactate 
of  calcium.  In  this  process  the  casein  of  the  milk,  acting  as  a  ferment,  converts 
not  only  the  lactose  of  the  milk,  but  the  lactose  added,  into  lactic  acid  ;  a  result  which 
would  not  take  place  were  it  not  for  the  presence  of  the  chalk,  which  saturates  the 
lactic  acid  as  it  is  formed,  and  prevents  it  from  uniting  with  the  casein,  whereby  the 
power  of  the  latter  as  a  ferment  would  be  destroyed.  (Joum.  de  Pharm.,  3e  ser., 
vi.  54r.)  (See  also  other  methods  under  Acidum  Lacticum,  p.  79  )  Lactate  of 
calcium  may  be  expeditiously  converted  into  lactate  of  iron  by  the  following  process 
of  M.  Lepage.  Dissolve  100  parts  of  lactate  of  calcium,  obtained  by  M.  Gobley's 
process,  in  500  parts  of  boiling  water;  dissolve  also  68  parts  of  pure  crystallized 
sulphate  of  iron  in  500  parts  of  cold  distilled  water.  Mix  the  filtered  solutions 
in  a  matrass,  acidulate  slightly  with  lactic  acid,  and  heat  in  a  water-bath,  stirring 
frequently  until  the  double  decomposition  is  completed.  Then  filter  to  separate  the 
sulphate  of  calcium,  and  evaporate  rapidly  to  one-half,  either  in  an  iron  vessel,  or 
in  a  porcelain  capsule  containing  a  few  turnings  of  iron.  Filter  again,  and  set  aside 
to  crystallize  ;  and,  having  washed  the  crystals  in  a  funnel  with  a  little  alcohol,  dry 
them  on  bibulous  paper.  (Journ.  de  Pharm.,  Be  ser.,  ix.  272.)  In  relation  to  the 
precautions  to  be  observed  in  preparing  this  lactate,  so  as  to  prevent  the  partial 
oxidation  of  the  iron,  see  A.  J.  P.,  1853,  p.  556.* 

Lactate  of  iron  is  in  "  pale,  greenish  white,  crystalline  crusts  or  grains,  permanent 
in  the  air,  odorless,  having  a  mild,  sweetish,  ferruginous  taste,  and  a  slightly  acid 
reaction.  Soluble  in  40  parts  of  water  at  15°  C.  (59°  F.),  and  in  12  parts  of  boil- 
ing water ;  almost  insoluble  rn  alcohol,  but  freely  soluble  in  solution  of  citrate  of 
sodium,  yielding  a  green  solution.  When  heated  on  platinum  foil,  the  salt  froths  up, 
gives  out  thick,  white  acrid  fumes,  and  chars,  a  brown-red  residue  being  finall}'  \ei\. 
The  aqueous  solution  yields  a  blue  precipitate  with  test-solution  of  ferricyanide  of 
potassium.  If  the  salt  be  boiled  for  fifteen  minutes  with  nitric  acid  of  the  sp.  gr. 
1-200,  white,  granular  mucic  acid  will  be  deposited  on  cooling  the  liquid.  An 
aqueous  solution  of  the  salt  should  not  be  rendered  more  than  faintly  opalescent 
by  test-solution  of  acetate  of  lead  (limit  of  sulphate,  citrate,  tartrate,  etc.)."  U.  S. 
It  has  an  acid  reaction,  and  possesses  a  mild,  sweetish,  ferruginous  taste.  The  aque- 
ous solution  quickly  becomes  yellow,  in  consequence  of  the  iron  passing  to  a  higher 
state  of  oxidation.  M.  Louradour  has  seen  several  samples  of  this  lactate,  variously 
adulterated ;  as  with  eflioresced  sulphate  of  iron,  starch,  and  lactin  ;  the  sophistica- 
tion being  concealed  by  the  sale  of  the  salt  in  powder.  These  impurities  may  be 
detected  by  appropriate  reagents  ;  but  M.  Louradour  recommends,  as  a  simpler  way 
of  avoiding  them,  the  rejection  of  the  salt  when  not  in  crystalline  crusts. 

Medical  Properties.  Lactate  of  iron  has  the  general  medical  properties  of  the 
ferruginous  preparations,  and  has  been  especially  used  in  chlorosis  by  Andral,  Fou- 
quier,  Bouillaud,  and  other  Parisian  doctors.     As  much  as  12  or  even  20  grains 

*  Ferric  Lactate.  Instead  of  the  oflBcinal  ferrous  lactate,  Louis  P.  Carbonell  recommends  the 
ferric  lactate,  which  he  succeeded  in  obtaining  in  light  brown  transparent  scales  by  following  the 
process  for  the  other  scale  preparations  of  iron,  taking  particular  care  fully  to  saturate  the  acid 
and  to  avoid  high  temperature  during  the  whole  operation.  If  the  first  precaution  be  os'erlooked, 
a  more  or  less  pasty  mass  will  be  the  result,  and  if  the  temperature  rise  too  high,  a  pulirerulent  salt 
will  be  obtained.     The  scaled  salt  is  freely  soluble  in  water  and  alcohol. 

Lactate  of  iron  and  quinine  and  lactate  of  iron  and  strychnine  may  also  be  obtained  in  brown 
scales,  have  a  bitter  ferruginous  taste,  and  are  soluble  in  alcohol  and  water.  {A.  J.  P.,  1S76,  p.  4S9.) 
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(0-80-1-3  Gm.)  may  be  given  in  the  course  of  a  day.  It  may  be  administered  in 
lozenge,  pill,  or  syrup.  The  lozenge  may  be  made  of  one  grain  (0065  Gm.)  of  the 
lactate  to  twelve  (080  Gm.)  of  sugar ;  and  the  jnll,  of  one  grain  (0065  Gm.)  of 
the  salt,  with  an  equal  weight  of  some  inert  powder  free  from  astringent  matter, 
and  sufficient  honey.  The  following  is  the  formula  for  a  syrup  proposed  by  M. 
Cap.  Take  of  lactate  of  iron  a  drachm;  white  sugar  twelve  ounces  and  a  half ; 
boiling  distilled  water  six  jliddounces  and  a  half.  Rub  the  salt  to  powder  with  half 
an  ounce  of  the  sugar ;  and  dissolve  the  mixture  quickly  in  the  boiling  water.  Pour 
the  solution  into  a  matrass  placed  on  a  sand-bath,  and  add  to  it  the  rest  of  the  sugar 
in  small  pieces.  When  the  sugar  is  dissolved,  filter  the  syrup,  and,  as  soon  as  it  is 
cold,  transfer  it  to  bottles  which  must  be  well  stopped.  This  syrup  has  a  very  light 
amber  color,  and  contains  about  four  grains  of  the  salt  to  the  fluidounce.  The  dose 
is  from  two  to  four  fluidrachms  (7'5-15  C.c).  Bread,  called  chalybeate  hread, 
containing  lactate  of  iron  in  the  proportion  of  about  a  grain  (0-065  Gm.)  to  the 
ounce  (31'1  Gm.),  has  been  used  with  advantage  by  chlorotic  patients  in  one  of  the 
hospitals  of  Paris.  The  bread  is  not  injured  in  taste  or  quality. 
Off.  Prep.  Syrupus  Hypophosphitura  cum  Ferro,  U.  S. 

FERRI  OXALAS.  C/'.fi'.     Oxalate  of  Iron.     [Ferrous  Oxalate.'] 

Fe  C2  O4.  H2  O  ;  161'9.  (FER'Ri  OX'A-LXS.)  FeO,  C2  O3.  HO;  80-95. 

Ferrum  Oxalicum,  Oxalas  Ferrosas ;  Oxalate  de  Fer,  Fr.;  Oxalsaures  Eisenoxydul,  G. 

No  process  for  this  salt  is  given  ia  the  present  Pharmacopoeia ;  that  of  U.  S.  of 
1870  will  be  found  in  the  foot-note.* 

Oxalate  of  iron  was  officinal  for  the  first  time  in  1870.  It  is  "a  pale  yellow, 
or  lemon-yellow,  crystalline  powder,  permanent  in  the  air,  odorless  and  nearly  taste- 
less, very  slightly  soluble  in  cold  or  hot  water,  but  soluble  in  cold,  concentrated 
hydrochloric  acid,  and  in  hot  diluted  sulphuric  acid.  When  heated  in  contact  with 
air,  it  decomposes  with  a  faint  combustion,  and,  on  ignition,  leaves  a  residue, 
amounting  to  not  less  than  49-3  per  cent,  of  the  original  weight.  On  heating  the 
salt  with  excess  of  test-solution  of  carbonate  of  sodium,  it  is  decomposed,  yielding 
a  precipitate,  which,  when  dissolved  in  diluted  hydrochloric  acid,  affords  a  blue 
precipitate  with  test-solution  of  ferricyanide  of  potassium,  and  a  filtrate  which,  when 
supersaturated  with  acetic  acid,  yields,  with  test-solution  of  chloride  of  calcium, 
a  white  precipitate  soluble  in  hydrochloric  acid."  U.  S. 

It  is  no  doubt  capable  of  acting  as- a  feeble  chalybeate,  but  possesses  no  advantages 
over  other  iron  preparations.     The  dose  is  two  to  three  grains  (0-13-0-20  Gm.). 

FERRI  OXIDUM  HYDRATUM.  U.S.     Hydrated  Oxide  of  Iron. 

\_Ferric  Hydrate.] 

Fe2(HO)6;  213'8.  (FEE'RI  OX'I-DUM  HY-DRA'TUM.)  Fe2  08,  3H0;  106-9. 

Ferri  Peroxidum  Humidum,  Hi:;  Ferrugo ;  Hydrated  Peroxide  of  Iron,  Hydrated  Sesqui- 
oxide  of  Iron,  Moist  Peroxide  of  Iron  ;  Hydras  Ferrieus;  Sesquioxide  (Peroxyde)  de  Fer  hydrate 
humide,  Hydrate  de  Peroxyde  de  Fer  gelatineux,  Fr.;  Feuchtes  Eisenoxydliydrat,  Gegengift  der 
Arsenigens'iiure,  G. 

"■  Solution  of  Tersulphate  of  Iron,  ten  j^arts  [or  three  fluidounces]  ;  Water  of 
Ammonia,  eiyht  parts  [or  three  and  a  quarter  fluidounces]  ;  Water,  a  sufficient 
quantity.  To  the  Water  of  Ammonia,  previously  diluted  with  twenty  parts  [or 
eight  fluidounces]  of  cold  Water,  add,  constantly  stirring,  the  Solution  of  Tersul- 
phate of  Iron,  previously  diluted  with  07ie  hundred  parts  [or  two  and  a  half  pints] 
of  cold  Water.  Pour  the  whole  on  a  wet  muslin  strainer,  and  allow  the  precipitate 
to  drain ;  then  return  it  to  the  vessel  and  mix  it  intimately  with  one  hundred  and 
twenty  parts  [or  three  pints]  of  cold  Water.  Again  drain  it  on  the  strainer  and 
repeat  the  operation.     Lastly,  mix  the  precipitate  with  enough  cold  Water  to  make 

*" Tak(?  of  Sulphate  of  Iron  two  troyoxmces;  Oxalic  Acid /our  hundred  and  thirty-six  grains ,• 
Distilled  Water  a  sufficient  quantity.  Dissolve  the  Sulphate  of  Iron  in  thirty  fluidounces,  and  the 
Oxalic  Acid  in  fifteen  fluidounces  of  Distilled  AVater.  Filter  the  solutions,  and,  having  mixed  them 
with  agitation,  set  aside  the  mixture  until  the  precipitate  is  deposited.  Decant  the  clear  liquid, 
wash  the  precipitate  until  the  washings  cease  to  redden  litmus,  and  dry  it  with  a  gentle  heat."  U.  S. 
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the  mixture  weigh  twenty  parts  [or  eight  ounces  av.].  "When  Hydrat^d  Oxide  of 
Iron  is  to  be  made  in  haste  for  use  as  an  antidote,  the  washing  may  be  performed 
more  quickly,  though  less  perfectly,  by  pressing  the  strainer  forcibly  with  the 
hands  until  no  more  liquid  passes,  and  then  adding  enough  Water  to  make  the 
whole  weigh  about  twenty  parts  [or  eight  ounces  av.]. 

'■'■Note.  The  ingredients  for  preparing  Hydrated  Oxide  of  Iron,  as  an  antidote, 
should  always  be  kept  on  hand,  in  bottles  holding,  respectively,  about  ten  troy 
ounces  or  three  hundred  yrammes  of  Solution  of  Tersulphate  of  Iron,  and  about 
eight  troy  ounces  or  two  hundred  and  forty  grammes  of  Water  of  Ammonia."  U.  S. 

The  British  Pharmacopoeia  defines  this  preparation  to  be  hydrated  peroxide  of 
iron  with  about  86  per  cent,  of  uncombined  water,  and  gives  the  following  formula. 

"Take  of  Solution  of  Persulphate  of  Iron  four  Jluiddunces ;  Solution  of  Soda 
thirty-three  Jiuidounces ;  Distilled  Water  a  sufficiency.  Mix  the  Solution  of  Per- 
sulphate of  Iron  with  a  pint  [Imperial  measure]  of  the  Distilled  Water,  and  add  this 
gradually  to  the  Solution  of  Soda,  stirring  them  constantly  and  briskly.  Let  the 
mixture  stand  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and, 
when  the  liquid  has  drained  away,  wash  the  precipitate  with  Distilled  Water,  until 
what  passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride  of  barium. 
Lastly,  enclose  the  precipitate,  without  drying  it,  in  a  stoppered  bottle  or  other  suit- 
able vessel  from  which  evaporation  cannot  take  place.  This  preparation,  when  used, 
should  be  recently  made."  Br. 

This  preparation  was  introduced  into  the  officinal  catalogues  on  account  of  its  im- 
portance as  an  antidote  to  arsenious  acid.  It  is  frequently  used  in  the  officinal  pro- 
cesses as  the  source  of  iron,  when  it  is  desired  to  produce  a  ferric  compound,  but 
the  directions  for  making  it  always  accompany  the  preparation  in  which  it  is  used, 
because  of  the  difficulty  of  preserving  the  ferric  hydrate.  In  the  former  processes  the 
first  step  was  to  convert  the  sulphate  of  iron  into  the  tersulphate ;  but  in  the  pres- 
ent the  officinal  solution  of  tersulphate  of  iron  (persulphate,  Br.)  is  taken  already 
containing  the  iron  in  the  proper  state  of  oxidation.  This  is  simply  treated  with 
water  of  ammonia  (  U^.  S.),  or  diluted  solution  of  soda  (Br.),  which  throws  down 
the  oxide  combined  with  water,  constituting  the  hydrated  oxide  required. 

It  is  the  duty  of  the  apothecary  to  be  always  prepared  to  make  this  antidote,  by 
keeping  the  necessary  solutions  for  its  precipitation.  Magnesia  is  probably  a  better 
precipitant  than  either  of  those  officinal.  (See  next  article.)  In  most  cases  of 
arsenical  poisoning  minutes  are  of  immense  importance,  and  time  must  be  lost  in 
washing  the  precipitated  iron  if  the  officinal  process  is  adhered  to.  Magnesia  is 
not  only  not  irritant,  but  is  itself  antidotal  to  arsenic  ;  so  that  the  precipitated  mass 
may  be  given  at  once  to  the  patient.  The  oxide  should  not  be  kept  in  stock,  but 
when  ordered  as  an  antidote  should  be  made  fresh. 

Properties.  Hydrated  oxide  of  iron,  as  directed  to  be  kept  by  the  U.  S.  formula, 
"is  a  brown-red  magma,  wholly  soluble  in  hydrochloric  acid,  without  efiervescence." 
If.  S.^  If  dried  at  a  heat  not  exceeding  82-2''  C.  (180°  F.),  and  afterwards  pulver- 
ized, it  forms  a  reddish  brown  powder,  not  attracted  by  the  magnet,  being  the  ses- 
quioxide  in  the  state  of  hydrate,  containing  about  18  per  cent,  of  water.  In  this 
state  it  is  wholly  and  readily  soluble  in  hydrochloric  "acid  without  effervescence  ; 
and  the  solution  gives  a  copious  blue  precipitate  with  the  yellow  but  not  with  the 
red  prussiate  of  potash.  '-A  little  of  it  dried  at  212°,  until  it  ceases  to  lose  weight, 
gives  off  moisture  when  heated  to  dull  redness  in  a  test-tube."  Br.  If  exposed  to 
a  red  heat  it  loses  the  combined  water,  and  becomes  the  anhydrous  sesquioxide,  less 
easily  soluble  in  acids,  improper  for  medicinal  use,  and  altogether  without  effect  as 
an  antidote.  Kept  for  some  time  in  the  pulpy  state,  it  loses  half  its  combined 
water,  and  becomes  less  soluble  in  acids,  and  less  efficient  as  an  antidote. 

Medical  Properties  and  Uses.  The  hydrated  oxide  of  iron  is  not  an  eligible 
ferruginous  preparation  for  medical  use.  Its  antidotal  powers  in  poisoning  by 
arsenic,  the  manner  in  which  it  acts,  the  circumstances  which  impair  its  efficiency, 
and  the  mode  of  using  it,  are  fully  explained  under  Acidum  Arseniosum.  Its  power 
of  rendering  arsenious  acid  insoluble  is  readily  shown  by  agitating  a  solution  of  the 
acid  with  a  considerable  excess  of  the  moist  oxide,  filtering,  and  then  testing  the 
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filtered  solution  for  the  acid ;  not  a  trace  of  the  metal  can  be  detected,  even  by 
sulphuretted  hydrogen.  It  is  stated,  however,  to  be  inferior  as  an  antidote  to  the 
saccharated  oxide  of  iron.  The  hydrated  oxide,  as  obtained  by  the  U.  S.  formula, 
contains  a  little  ammonia,  which  is  thought  by  some  to  assist  its  antidotal  powers. 
At  least  it  has  been  ascertained  that  the  sesquioxide,  when  precipitated  by  potassa 
as  formerly  directed  by  the  Dublin  College,  is  less  eflScient  than  when  precipitated 
by  ammonia,  and  must  be  employed  in  quantities  three  or  four  times  as  large  to 
produce  the  same  effect.  The  dry  hydrate,  rubbed  up  with  water,  is  in  the  same 
proportion  weaker  than  the  pulpy  hydrate.  Subcarbonate  of  iron  (formerly  officinal) 
possesses  antidotal  powers  to  arsenic,  though  in  an  inferior  degree ;  but  this  state- 
ment will  not  apply  to  it,  after  it  has  been  exposed  to  a  red  heat,  to  which  it  is 
improperly  subjected  by  some  manufacturing  chemists.  By  ignition  it  becomes 
anhydrous,  and  altogether  inefficient  as  an  antidote. 

Off.  Prep.  Emplastrum  Ferri,  U.  S.;  Trochisci  Ferri,  IT.  S.;  Ferri  Peroxidum 
Hydratum,  Br. 

FERRI  OXIDUM  HYDRATUM  CUM  MAGNESIA.  U.S. 

Hydrated  Oxide  of  Iron  with  Magnesia. 

(FER'RI  OX'I-DUM  HY-DRA'TUM  CUM  MXG-NE'.^I-A.) 

Antidotam  Arsenic!,  P.G.;  Antidote  to  Arsenious  Acid  ;  Gegengift  der  Arsenigensaure,  G. 

"Solution  of  Tersulphate  of  Iron,  one  thousand  grains  (6b- 00  Gm.)  ;  Magnesia, 
one  hundred  and  fifty  grains  (10  Gm.)  ;  Water,  a  sufficient  qxiantity.  Mix  the 
Solution  of  Tersulphate  of  Iron  with  twice  its  weight  of  Water,  and  keep  the  mix- 
ture in  a  well-stopped  bottle.  Rub  the  Magnesia  with  Water  to  a  smooth  and  thin 
mixture,  transfer  this  to  a  bottle  capable  of  holding  thirty-two  fluidonnces  or  about 
one  liter,  and  fill  it  up  with  Water.  When  the  preparation  is  wanted  for  use,  mix 
the  two  liquids  by  adding  the  Magnesia  mixture,  gradually,  to  the  Iron  solution, 
and  shake  them  together  until  a  homogeneous  mass  results. 

'■'■Note.  The  diluted  Solution  of  Tersulphate  of  Iron  and  the  mixture  of  Magne- 
sia with  Water,  should  always  be  kept  on  hand,  ready  for  immediate  use."  U.  S. 

This  is  a  new  officinal  preparation.  It  has  been  introduced  for  the  purpose  of 
furnishing  a  ready  and  efficient  antidote  against  Arsenious  Acid.  It  is  almost 
identical  with  the  Antidotum  Arsenici  of  the  German  Pharmacopoeia,  and  experi- 
ence has  shown  its  effectiveness.  Ferric  hydrate  is  produced  when  the  mixture  of 
magnesia  is  added  to  the  diluted  solution  of  tersulphate  of  iron,  and  as  the  magne- 
sia is  in  excess  and  acidity  thus  prevented,  no  harm  can  result  from  not  separating 
the  by-products  of  the  reaction.  When  mixed  as  officinally  directed,  and  ready  for 
use,  it  contains  ferric  hydrate  with  magnesium  sulphate  and  hydrate.  It  has  been 
shown  that  no  soluble  compound  with  arsenic  is  formed  when  it  is  used  as  an  anti- 
dote, and  the  presence  of  the  magnesium  salts,  from  a  therapeutical  point  of  view, 
is  not  at  all  objectionable.  (See  Acidum  Ai-seniosum,  p.  36.) 

FERRI  OXIDUM  MAGNETICUM.  Br.     Magnetla  Oxide  of  Iran. 

(FER'RI  Ox'l-DUM  MAG-NET'I-CUM.) 
Martial  Ethiops;  Ferrum  Oxydatum  Magneticum,  Oxydum  Ferroso-Ferricum ;  Black  Oxide  of 
Iron;  Oxide  de  Fer  noir  (magnotique),  Fr.;    Magneteisen,  Eisenoxyd  Oxydul,  G. 

"  Take  of  Solution  of  Persulphate  of  Ironyij;e  and  a  half  Jiuidounces  [Imperial 
measure]  ;  Sulphate  of  Iron  two  ounces  [avoirdupois]  ;  Solution  of  Soda  ybur  ^:)t/i<s 
[Imp.  meas.]  ;  Distilled  Water  a  sufficiency.  Dissolve  the  Sulphate  of  Iron  in  two 
pints  [Imp.  meas.]  of  the  Water,  and  add  to  it  the  solution  of  Persulphate  of  Iron, 
then  mix  this  with  the  Solution  of  Soda,  stirring  them  well  together.  Boil  the 
mixture,  let  it  stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico 
filter,  and,  when  the  liquid  has  drained  away,  wash  the  precipitate  with  Distilled 
Water,  until  what  passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride 
of  barium.     Lastly,  dry  the  precipitate  at  a  temperature  not  exceeding  120°."  Br. 

Though  the  object  of  this  formula  is  the  same  as  that  of  the  Br.  Pharmacopceia 
of  1864,  the  proceeding  is  different.  The  point  aimed  at  is  to  get  an  oxide  of  iron 
containing  one  mol.  of  the  ferrous  oxide  and  one  of  the  ferric  oxide  (FeOjFCjOj  or 
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FejO^,  Br.).  This  \yas  attained  in  the  former  process  by  converting  a  portion  of 
ferrous  sulphate  by  boiling  with  nitric  acid  into  ferric  sulphate,  and  then,  having 
mixed  this  in  solution  with  solution  of  ferrous  sulphate,  precipitating  the  two  oxides 
conjointly  with  solution  of  soda.  In  the  present  formula  the  two  sulphates  are 
taken  already  formed  ;  and  the  process  consists  essentially  in  precipitating,  as  before, 
their  joint  solutions  by  solution  of  soda;  the  proportion  of  the  ferruginous  salts 
being  so  adjusted  as  to  yield  a  molecule  each  of  the  ferrous  and  ferric  oxide.  The  so- 
lution of  the  salts  of  iron  is  directed  to  be  added  to  that  of  the  alkali;  because,  if 
the  alkaline  be  added  to  the  ferruginous  solution,  as  there  woald  be  a  great  excess 
of  the  salt  of  iron,  an  insoluble  basic  sulphate  would  be  precipitated,  and  might 
wholly  or  partially  escape  decomposition.  (Redwood,  P.  J.  Tr.,  1868,  p.  464.)  Such 
a  compound  oxide  corresponds  in  composition  with  the  native  magnetic  black  oxide. 
The  precipitate  is  washed  to  remove  sulphate  of  sodium,  and  the  washings  are  known 
to  be  completed  when  chloride  of  barium  ceases  to  give  a  precipitate  with  them. 

Properties.  The  artificial  magnetic  oxide  of  iron  is  a  brownish  black  powder, 
without  taste,  and  strongly  magnetic.  According  to  the  Br.  Pharmacopoeia,  it  con- 
sists of  a  3-4  oxide  of  iron,  Fe^O^.  with  about  20  per  cent,  of  water  of  hydration, 
and  a  portion  of  peroxide  (sesquioxide)  of  iron.  It  dissolves  without  eflFerve«cence 
in  hydrochloric  acid  diluted  with  half  its  bulk  of  water ;  and  the  solution  gives  a 
blue -precipitate  both  with  the  ferrocyanide  and  ferridcyanide  of  potassium,  showing 
the  presence  of  ferrous  and  ferric  oxide. 

The  Br.  Pharmacopoeia  gives  the  following  tests.  "  "When  a  small  quantity  is 
heated  in  a  dry  test-tube  by  the  flame  of  a  lamp,  a  deposit  of  moisture  takes  place 
on  the  cool  part  of  the  tube.  Twenty  grains  dissolved  in  hydrochloric  acid  con- 
tinue to  give  a  blue  precipitate  with  the  red  prussiate  of  potash  (ferricyanide  of 
potassium)  until  83  grain-measures  of  the  volumetric  solution  of  bichromate  of 
potash  have  been  added."  The  former  test  simply  indicates  thp  presence  of  water  in 
the  oxide  ;  the  second  the  quantity  of  ferrous  oxide  present,  which  must  be  such  as  to 
require  the  indicated  quantity  of  the  bichromate  for  its  conversion  into  ferric  oxide. 
The  dose  is  from  five  to  twenty  grains  (0-33-1-3  Gm.),  given  several  times  a  day. 

Scaler  of  iron  (ferri  squamse}  were  formerly  ofl&cinal  with  the  Dublin  College 
under  the  name  of  black  oxide.  They  were  prepared  from  the  scales  found  at  the 
blacksmith's  anvil,  by  washing  them  with  water,  separating  them  from  impurities 
by  means  of  a  magnet,  and  reducing  them  to  a  fine  powder.  They  are  of  variable 
composition ;  being  mixtures  of  the  two  oxides  of  iron  with  metallic  iron. 

FERRI  PEROXIDUM  HYDRATUM.  Br.     Hydrated  Peroxide  of 

Iron. 

(FER'RI  PEK-OX'I-DUJI  HY-DEX'TUM.) 
Peroxide  of  Iron,  Sesquioxide  of  Iron,  Ferric  Oxide:  Ferrum  Oxydatum  Fnscum,  P.G.;  Ferrum 
Hydricum,  Ferri  Oxidum  Rubrum,  Oxydum  Ferri  cum  Hydratum,  Ferrugo,  Rubigo,  Crocus  Martis 
Aperiens;  Sesquioxide  de  Fer  hydrate,  Hydrate  de  Sesquioxide  de  Fer  sec,  Fr.;  Eisenoxydhy- 
drat,  0. 

"  Take  of  Moist  Peroxide  of  Iron  one  pound  [avoirdupois].  Dry  it  at  a  tem- 
perature not  exceeding  212°  until  it  ceases  to  lose  weight,  then  reduce  it  to  fine 
powder."  Br. 

The  hydrated  oxide  (Fe,03.2H,0)  loses,  by  the  above  process,  one-half  of  its 
combined  water,  and  is  converted  into  the  monohydrated  sesquioxide  (FejOsjHjO), 
which  is  the  present  oflBcinal  preparation.  As  prepared  by  the  Dublin  process,  in 
which  it  was  heated  to  redness,  it  lost  the  second  molecule  of  water,  and  became 
the  anhydrous  sesquioxide  (Fe^O,),  identical  with  the  colcothar  of  commerce. 

Properties.  This  oxide  is  a  reddish  brown,  ta.steless,  insoluble  powder,  differing 
from  colcothar  in  containing  a  molecule  of  water.  Hence,  "  heated  to  dull  redness  in  a 
test-tube  it  gives  off  moisture."  Br.  It  should  not  be  deliquescent,  and  should  dissolve 
entirely  in  hydrochloric  acid  without  effervescence.  Its  solution  in  diluted  hydrochlo- 
ric acid  yields  a  copious  blue  precipitate  with  the  ferrocyanide  of  potassium,  but  none 
with  the  ferricyanide ;  showing  that  it  contains  ferric  oxide  but  no  ferrous  oxide. 
If  it  contain  copper,  its  hydrochloric  solution  will  deposit  this  metal  on  a  bright 
piece  of  iron.     M.  Dawies  states  that,  if  the  hydrated  oxide  recently  prepared  be 
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kept  for  four  or  five  days  in  boiling  water,  it  loses  a  large  proportion  of  its  water, 
containing  at  the  end  of  that  time  only  5'77  per  cent.  The  larger  portion  of  the 
oxide  has,  therefore,  become  dehydrated ;  and  the  same  thing  happens  at  a  lower 
temperature,  41-1°  C.  (106°  F.),  in  two  or  three  months.  It  becomes  of  a  brick- 
red  color,  and  is  .but  slightly  soluble  in  nitric  acid.  (Journ.  de  Pharm.,  4e  ser.,  iv. 
400.)  This  oxide  is  not  used  as  a  medicine.  It  is  employed  in  making  iron 
plaster  and  reduced  iron,  for  which  purposes  other  forms  of  oxidized  iron  would 
answer  as  well.  The  former  Dublin  ruhigo  fei-ri  or  rust  of  iron,  formed  by  ex- 
posing moistened  iron  wire  to  the  air  till  converted  into  rust,  is  essentially  the  ses- 
quioxide,  containing  a  little  carbonate  of  iron,  and  does  not  diflFer  very  essentially 
from  the  subcarbonate  of  iron  formerly  officinal.* 

Off.  Prep.  Emplastrum  Ferri,  Br.;  Ferrum  Redactum,  Br. 

FERRI  PHOSPHAS.  U.  8.,  Br.     Phosphate  of  Iron.     [Ferric 

Phosphate^ 

(FER'RI  PIIOS'PHXS.) 
Ferrum  Phosphoricum,  p. G^.y  Phosphas  Ferroso-Ferricus ;  Ferroso-Ferric  Phosphate;  Phosphate 
de  Fer,  Phosphate  ferroso-fcrrique,  Fr.;   Phosphorsaures  Eisenoxydul  (Eisenoxydul-Oxyd),  G. 

"  Citrate  of  Iron,  five  jKiris  [or  ten  ounces  av.]  ;  Phosphate  of  Sodium,  six  parts 
[or  twelve  ounces  av.]  ;  Distilled  Water,  ten  parts  [or  nineteen  fluidounces].  Dis- 
solve the  Citrate  of  Iron  in  the  Distilled  Water  by  heating  on  a  water-bath."  To 
this  solution  add  the  Phosphate  of  Sodium  and  stir  constantly,  until  it  is  dissolved. 
Evaporate  the  solution,  at  a  temperature  not  exceeding  60°  C.  (140°  F.),  to  the 
consistence  of  thick  syrup,  and  spread  it  on  plates  of  glass,  so  that,  when  dry,  the 
salt  may  be  obtained  in  scales.  Keep  the  product  in  well-stopped  bottles,  in  a 
dark  place."    U.  S. 

"  Take  of  Sulphate  of  Iron  three  ounces  [avoirdupois]  ;  Phosphate  of  Soda  two 
ounces  and  a  half  [avoird.]  ;  Acetate  of  Soda  one  ounce  [avoird.]  ;  Boiling  Distilled 
'Wixter  four  jnnfs  [Imperial  measure].  Dissolve  the  Sulphate  of  Iron  in  one-half  the 
Water,  and  the  Phosphate  and  Acetate  of  Soda  in  the  remaining  half.  Mix  the  two 
solutions,  and,  after  careful  stirring,  transfer  the  precipitate  to  a  calico  filter,  and  wash 
it  with  hot  distilled  water,  till  the  filtrate  ceases  to  give  a  precipitate  with  chloride  of 
barium.     Finally  dry  the  precipitate  at  a  temperature  not  exceeding  120°."  Br. 

It  is  to  be  regretted  that  another  title  was  not  chosen  for  this  preparation  by  the 
Committee  of  Revision  ;  for  the  phosphate  of  iron  made  by  the  U.  S.  Pharra.  1880 

'^  Ferri  Snhcarhonas.  U.  S.  1870;  Subcarbonate  of  Iron  ;  Sesquioxide  of  Iron  ;  Bed  Oxide  of 
Iron;  Precipitated  Carbonate  of  Iron  ;  Ajieritice  Saffron  of  Mara,  "Take  of  Sulphate  of  Iron 
€i(jht  troyonnceH ;  Carbonate  of  Sodium  nine  troi/ouiices ;  Water  eight  pints.  Dissolve  the  salts 
separately,  each  in  four  pints  of  the  Water ;  then  mix  the  solutions  thoroughly,  and  set  aside  the 
mixture  until  the  precipitate  has  subsided.  Then  pour  ofif  the  supernatant  liquid,  wash  the  pre- 
cipitate with  water  until  the  washings  pass  nearly  tasteless,  and  dry  it  on  bibulous  paper  without 
heat."   U.  S.  1870. 

When  the  solutions  of  carbonate  of  sodium  and  sulphate  of  iron  are  mixed  together,  a  hydrated 
ferrous  carbonate,  of  a  pale  blue  color,  is  thrown  down,  and  sulphate  of  sodium  remains  in  solution. 
The  precipitate,  during  the  washing  and  drying,  absorbs  oxygen,  and  loses  nearly  all  its  carbonic 
acid,  whereby  it  is  converted  almost  entirely  into  ferric  oxide.  The  direction  to  dry  the  precipi- 
tate without  heat  is  important:  as  even  a  moderate  elevation  of  temperature  has  been  shown,  by 
the  experiments  of  Mr.  J.  A.  Rex,  to  modify  the  resulting  product  unfavorably,  diminishing  its 
solubility  in  hydrochloric  acid  in  proportion  to  the  heat  employed.  (A.  J.  P.,  May,  1862,  p.  193.) 

Properties.  Subcarbonate  of  iron  is  a  reddish  brown  powder,  of  a  disagreeable,  slightly  styptic 
taste;  insoluble  in  water,  and  not  readily  dissolved  by  any  acid  except  hydrochloric,  with  which 
it  effervesces  slightly.  When  of  a  bright  red  color  it  should  be  rejected,  as  this  color  shows  that  it 
has  been  injured  by  exposure  to  heat.  After  precipitation  from  its  hydrochloric  solution  by  am- 
monia or  potassa,  either  of  which  throws  down  the  sesquioxide  of  iron,  the  supernatant  liquor 
should  give  no  indications  of  containing  any  metal  in  solution  by  the  test  of  sulphuretted  hydro- 
gen or  ferrocyanideof  potassium.  It  is  incompatible  with  acids  and  acidulous  salts.  In  compo- 
sition it  is  a  hydrated  ferric  oxide,  containing  a  little  ferrous  carbonate.  By  exposure  to  a  red 
heat,  it  absorbs  oxygen,  and  loses  water  and  carbonic  acid,  being  converted  into  the  astringent 
saffron  of  Mars  of  the  French  Codex.  After  ignition  it  is  no  longer  a  subcarbonate,  but  is  con- 
verted into  the  pure  sesquioxide,  which  is  less  soluble  in  acids,  and  less  efficient  as  a  medicine  than 
the  preparation  in  its  original  state.  Hence  it  is  wrong  to  expose  the  subcarbonate  to  a  red  heat, 
as  some  manufacturing  chemists  are  in  the  habit  of  doing,  in  order  to  give  it  a  bright  red  color. 

Medical  Properties  and  Uses.  Subcarbonate  of  iron  is  a  rather  feeble  ferruginous  tonic,  nearly 
free  from  astringency,  and  causing,  even  in  the  largest  doses,  no  obvious  effects  save  only  a  very 
slight  gastric  disturbance.  It  has  been  especially  commended  in  neuralgia  in  doses  of  a  teaspoonful 
(3  75  C.C.).    The  ordinary  chalybeate  dose  is  five  grains  (0*33  Gm.). 
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is  ahosjether  different  from  the  salt  formerly  ofiScinal,  not  only  in  appearance  and 
solubility,  but  in  chemical  composition.  As  obtained  by  the  present  process,  it  is 
not  a  definite  chemical  compound,  but  a  mixture,  which  should  probably  be  called 
sodio- ferric  citro- phosphate,  and  bears  a  resemblance  to  the  pyrophosphate,  which  is 
now  directed  to  be  made  by  a  similar  process.  (See  Ferri  Pyrophosphas.) 

The  British  phosphate  of  iron  is  a  very  different  salt.  Supposing  double  decom- 
position to  have  occurred  between  sulphate  of  iron  and  hydro-disodium  phosphate, 
the  reaction  would  be  as  follows :  FeSO,  +  HNa,PO,  =  HFePO,  -f-  Na^SO, ;  the 
reaction  next  takes  place  between  the  acid  phosphate  of  iron  just  formed,  a  mol. 
of  additional  sulphate  of  iron,  and  two  of  sodium  acetate,  as  follows :  2(HFeP0j 
+  FeSO,-f  2NaC,H30,  =  Fe3(PO,\+  Na,SO,-f-  (HaHjO,),;  the  products  thus 
being  neutral  ferrous  phosphate,  sodium  sulphate,  and  free  acetic  acid.  This  latter 
result  arises  from  the  strong  disposition  of  the  tribasic  phosphoric  acid  to  combine 
with  three  atoms  of  base,  which  could  only  be  satisfied  by  the  liberation  of  the  acetic 
acid  of  the  acetate.  This  salt,  when  first  formed,  is  represented  by  the  formula 
FejfPO^), ;  but  the  strong  affinity  of  its  ferrous  oxide  for  oxygen  causes  the  gradual 
production  of  sesquisalt,  which,  therefore,  to  a  certain  extent  always  exists  in  the 
preparation. 

Phosphate  of  iron,  as  made  by  the  U.  S.  Pharmacopoeia,  is  in  "thin,  bright  green, 
transparent  scales,  permanent  in  dry  air  when  excluded  from  light,  odorless,  having 
an  acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely  and  com- 
pletely soluble  in  water,  but  insoluble  in  alcohol.  The  aqueous  solution  of  the  salt 
is  rendered  blue  by  test-solution  of  ferrocyanide  of  potassium,  but  does  not  yield  a 
blue  precipitate  with  this  reagent,  unless  it  has  been  acidulated  with  hydrochloric 
acid.  When  heated  with  solution  of  potassa  in  excess,  a  brown-red  precipitate  is 
thrown  down,  and  the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a 
light  yellow  precipitate  with  test-solution  of  nitrate  of  silver  (difference  from  pyro- 
phosphate). 100  parts  of  the  salt  represent  about  13-5  parts  of  metallic  iron." 
U.  S.  When  made  hy  the  British  process,  it  is  in  the  form  of  a  powder  of  a 
bright  slate  color,  insoluble  in  water,  but  soluble  in  acids.  The  solution  in  dilute 
hydrochloric  acid  gives  a  blue  precipitate  with  both  ferricyanide  and  ferrocyanide 
of  potassium,  but  much  the  more  copiously  \vith  the  former,  proving  the  presence 
both  of  ferrous  and  ferric  oxide,  but  a  great  preponderance  of  ferrous  oxide.  With 
ammonia  the  same  solution  yields  a  precipitate  insoluble  in  an  excess  of  the  alkali. 
If  the  preparation  contain  arsenic,  it  will  be  detected  by  producing  a  dark  precipitate 
on  the  surface  of  a  slip  of  pure  copper  introduced  into  the  solution.  "  Twenty  grains 
dissolved  in  hydrochloric  acid,  continue  to  give  a  blue  precipitate  with  red  prussiate 
of  potash  until  at  least  two  hundred  and  fifty  grain -measures  of  the  vnlnmetnc  solu- 
tion of  bichromate  of  potash  have  been  added."  Br.  This  shows  the  presence  of 
44-75  per  cent,  of  phosphate  of  iron. 

Phosphate  of  iron,  dissolved  to  saturation  in  a  boiling  solution  of  metaphosphoric 
acid  (HPO3),  under  the  name  of  superphosphate  of  iron,  was  proposed  as  a  new 
remedy,  in  Jan.  185.1,  by  Dr.  Routh,  of  London.  Mr.  Thomas  Greenish,  of  the 
same  city,  states  that  the  solution  of  the  salt,  on  cooling,  hardens  into  a  mass  of 
pilular  consistence,  soluble  in  water  in  all  proportions,  and  free  from  any  disagreeable 
or  inky  taste. 

Medical  Properties.  Phosphate  of  iron  possesses  the  general  properties  of  the 
ferruginous  preparations,  and  has  been  given  with  advantage  in  amenorrhcea  and 
d^-spepsia.     The  dose  is  from  five  to  ten  grains  (0-33-0-65  Gm.).* 

Off.  Prep.  Syrupus  Ferri,  Quininae  et  Strychninae  Phosphatum,  U.  S. 

*  Compound  Syrup  of  Phosphate  of  Iron.  Chemical  Food.  For  a  formula  for  a  compound  syrup 
of  phosphate  of  iron  by  Mr.  Wiegand,  made  by  introducing  into  it  the  phosphates  of  calcium,  po- 
tassium, and  sodium,  and  for  remarks  on  the  pharmacy  of  the  phosphates  by  Prof.  Procter,  see 
A.  J.  P.,  1S54  (pp.  Ill  and  112).  A  formula  similar  to  Mr.  Wiegand's,  communicated  by  Mr. 
Edward  Parrish,  as  probably  representing  the  process  for  a  secret  preparation  considerably  used  in 
this  city,  may  be  found  in  A.  J.  P.,  1S57  (p.  573).  These  formulas  are  too  complicated  to  have 
any  therapeutic  value.  Nevertheless,  as  the  preparations  have  had  much  vogue,  under  the  name 
of  chemicnl  fond,  we  give  the  formula  of  Mr.  Parrish  from  the  journal  referred  to.  "  Take  of  Sul- 
phate of  Iron  o^  >  Phosphate  of  Soda  o^ii ;  Phosphate  of  Lime  3xii ;  Glacial  Phosphoric  Acid 
O^^;  Carbonate  of  Soda  ^ij;  Carbonate  of  Potassa  3i»  Hydrochloric  Acid,  Water  of  Ammonia^ 
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FERRI    PYROPHOSPHAS.  Z7.S.     Pyrophosphate  of  Irrni.     IFerri^ 

Pyrophosphate^ 

(FER'RI  PY-RO-PHOS'PHXS.) 

Ferrum  Pyrophosphoricum  cum  Ainraonio  Citrico,  P.G.;  Pyrophosphas  Ferricus  cum  Citrate 
Aminonico;  Pyrophosphate  of  Iron  with  Ammonium  Citrate;  Pyrophosphate  de  Fer  citro-ammo- 
niacal,  Fr.;  Pyrophosphorsaures  Eisenoxyd  mit  Citronensauren  Ammonium,  G. 

"  Citrate  of  Iron,  nine  jyarts  [or  nine  ounces  av.]  ;  Pyrophosphate  of  Sodium, 
ten  inirts  [or  ten  ounces  av.]  ;  Distilled  Water,  eighteen  parts  [or  two  and  a  quar- 
ter pints].  Dissolve  the  Citrate  of  Iron  in  the  Distilled  Water  by  heating,  on  a 
water-bath.  To  this  solution  add  the  Pyrophosphate  of  Sodium  and  stir  constantly 
until  it  is  dissolved.  Evaporate  the  solution,  at  a  temperature  not  exceeding  60^ 
C.  (140°  F.),  to  the  consistence  of  thick  syrup,  and  spread  it  on  plates  of  glass,  so 
that,  when  dry,  the  salt  may  be  obtained  in  scales.  Keep  the  product  in  well- 
stopped  bottles,  in  a  dark  place."  U.  S. 

The  process  now  officinal  differs  very  materially  from  that  of  the  U.  S.  Pharma- 
copoeia, 1870.  In  the  latter,  phosphate  of  sodium  was  converted  into  the  pyrophos- 
phate by  moderately  igniting  it ;  this  was  dissolved  in  water,  and  the  solution  mixed 
with  a  diluted  solution  of  tersulphate  of  iron,  when  ferric  pyrophosphate  was  precip- 
itated ;  this  was  washed  with  cold  water  and  dissolved  in  a  solution  of  citrate  of 
ammonium.  The  process  was  completed  by  evaporating  the  solution  sufficiently, 
and  then  spreading  it  out  to  dry  on  glass  or  porcelain,  so  that  the  salt  was  obtained 
in  scales.*     This  formula  was  based  upon  a  method,  proposed  by  M.  E.  Robiquet 

each,  q.  s. ;  Powdered  Cochineal  ^ij  ;  Water  q.  s.  to  make  f^xx  ;  Sugar  Ibiij  (troy) ;  Oil  of  Oranijo 
nPx.  Dissolve  the  Sulphate  of  Iron  in  f^ij,  and  the  Phosphate  of  Soda  in  f^iv  of  boiling  Water. 
Mix  the  solutions,  and  wash  the  precipitated  phosphate  of  iron  till  the  washings  are  tasteless.  Dis- 
solve the  Phosphate  of  Lime  in  f5iv  of  boiling  Water  with  sufficient  Ilydroehloric  Acid  to  make  a 
clear  solution,  precipitate  it  with  Water  of  Ammonia,  and  wash  the  precipitate.  To  the  freshly 
precipitated  phosphates  add  the  Phosphoric  Acid  previously  dissolved  in  Water.  When  clear,  add 
the  Carbonates  of  Soda  and  Potassa,  and  afterwards  sufficient  Hydrochloric  Acid  to  dissolve  the 
precipitate.  Now  add  Cochineal  mixed  with  the  Sugar,  apply  heat,  and,  when  the  syrup  is  formed, 
strain  and  flavor  it.  Each  teaspoonful  contains  about  one  grain  of  phosphate  of  iron  and  two  and 
a  half  grains  of  phosphate  of  lime,  with  smaller  quantities  of  the  alkaline  phosphates^  all  in  per- 
fect solution."  The  objection  to  such  preparations  as  this  is  not  that  each  of  the  ingredients  may 
not  be  useful,  but  that  they  are  so  numerous  that  a  morbid  state  of  system  must  be  extremely  rare 
in  which  they  can  all  be  indicated,  and  every  medicine  is  more  or  less  noxious  if  given  when  it  is 
not  needed.  The  probability  is  that  the  therapeutic  value  of  the  preparation  depends  mainly  on 
its  ferruginous  ingredient,  and  that,  as  a  general  rule,  its  therapeutic  effects  may  be  equally  well 
if  not  better  obtained  from  a  simple  syrup  of  phosphate  of  iron. 

Simple  Sj/rup  of  Phosphate  of  Iron,  Subsequently,  Mr.  Wiegand  gave  a  formula  for  a  simple 
syrup  of  phosphate  of  iron,  made  by  dissolving  the  recently  precipitated  salt  in  hydrochloric  acid, 
and  adding  the  requisite  quantity  of  sugar.  By  a  misprint  the  phosphate  of  sodium  taken  is 
double  what  it  should  be.  The  same  writer  has  proposed  to  make  a  syrup  of  the  phosphates  of  iron 
and  calcium,  by  dissolving  in  the  above  a  definite  quantity  of  recently  precipitated  phosphate  of 
calcium,  made  by  double  decomposition  between  solutions  of  chloride  of  calcium  and  phosphate  of 
sodium.     See  his  formulas  in  A.  J.  P.,  1855  (p.  lOi). 

•■••  This  ferruginous  pyrophosphate  is  soluble  in  pyrophosphate  of  sodium ;  and  hence,  if  an  ex- 
cess of  pyrophosphate  of  sodium  is  used  in  the  double  decomposition,  the  ferruginous  pyrophos- 
phate, first  thrown  down,  is  redissolved.  This  solution  was  proposed  as  a  medicine  by  M.  Persoz 
in  1848,  and  by  M.  Leras  in  1849.  M.  Leras  conceives  that  pyrophosphate  of  iron,  rendered 
soluble  by  pyrophosphate  of  sodium,  is  the  only  ferruginous  preparation  which  is  not  precipitated 
in  the  stomach  by  the  agency  of  the  food  or  gastric  juice.  Mr.  Alex.  Ure,  of  London,  tried  this 
solution,  calling  it  socla-pt/ropho!!2)hate  of  iron,  in  scrofula,  and  found  it  a  mild  and  efficient  cha- 
lybeate. The  same  solution,  as  prepared  by  M.  Leras,  has  been  employed  with  marked  success  in 
anaemic  diseases,  by  MM.  Follet  and  Baume,  who  found  it  easily  administered  and  rapidly  ab- 
sorbed. In  the  preparation  used  by  him,  the  sulphate  of  sodium,  resulting  from  the  double  de- 
composition, was  allowed  to  remain.  The  same  solution,  including  the  sulphate  of  sodium,  has  been 
prepared  as  a  syrup  by  M.  Soubeiran. 

Sijntp  of  Pyrophosphate  of  Iron.  M.  Soubeiran's  formula  is  as  follows.  Add  55  r/rahts  of  ter- 
sulphate of  iron,  dissolved  by  a  gentle  heat  in  t\fo  fluidounces  of  water,  to  462  grains  of  crystallized 
pyrophosphate  of  sodium,  dissolved  in  7i  fluidonncea  of  water  and  3^  fnidounces  of  mint  water, 
and  mix.  So  soon  as  the  precipitate  formed  redissolves,  filter  the  solution,  and  add  to  the  filtrate 
19  troyoimces  of  white  sugar,  which  must  be  allowed  to  dissolve  without  heat.  The  dose  of  this 
pleasant  syrup  is  a  tablespoonful,  containing  about  a  third  of  a  grain  of  iron. 

An  equivalent  preparation  may  be  made  from  the  U.  S.  pyrophosphate  of  iron  by  dissolving 
2"6  grains  in  a  fluidounce  of  syrup ;  but  this  would  be  a  feeble  preparation  ;  and,  besides,  the 
quantity  of  sugar  might  be  embarrassing  to  the  stomach.  A  better  plan  would  probably  bo  to 
dissolve  20  grains  in  a  fluidounce  of  syrup,  giving  2"5  grains  of  the  salt  to  each  fluidrachm,  and 
making  the  dose  from  one  to  two  teaspoonfuls.  The  salt  may  be  dissolved  in  a  little  water  before 
being  incorporated  with  the  syrup,  care  being  taken  that  the  resulting  liquid  should  contain  20 
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to  the  Academy  of  Medicine  at  Paris,  in  Feb,  1857,  of  preparing  pyrophosphate  of 
iron  for  use,  by  dissolvins  a  gelatinous  precipitate  of  the  salt  in  a  solution  of  citrate 
of  ammonium,  and  forming  a  syrup  with  the  solution. 

The  view  which  obtained  when  this  process  was  first  made  officinal  was,  that  a 
double  salt  was  formed,  consisting  of  ferric  pyrophosphate  and  ammonium  citrate, 
which  might  be  called  ammonio-ferric  citro-ortho  phosphate.  According  to  R.  Rother 
(A.  J.  P.,  1876,  p.  17-4),  there  was  an  excess  of  ferric  citrate  in  the  pyrophosphate 
of  iron  of  the  U.  S.  P.  1870,  and  it  was  believed  to  be  a  complex  mixture  of  the 
colloid  salts,  ammonio-ferric  pyrophosphate,  ammonio-ferric  citrate,  and  free  ferric 
citrate,  as  shown  in  the  reaction  2(Fe,3P,0.)  +  6(NH,\CgH.O.  =  YefiVfi^. 
3cx\H,),PA  +  2(FeC«HA(NHj3CeH50;) '+  2(FeC«HA)-  By  mixing  two  mol- 
ecules  of  ferric  citrate  and  one  of  ammonium  pyrophosphate  a  compound  analogous 
to  the  officinal  preparation  was  obtained,  containing  the  same  proportion  of  ammonio- 
ferric  pyrophosphate,  but  mixed  with  twice  as  much  ammonio-ferric  citrate  and  free 
ferric  citrate.  Rother's  views  have  been  adopted  by  the  Committee  of  Revision, 
as  well  as  the  salt  which  he  recommended,  in  which  ammonia  was  replaced  by  soda, 
because  of  the  greater  stability  of  the  latter.  Pyrophosphate  of  Iron,  U,  S,  P, 
1880,  consists  probably  of  sodio-ferric  pyrophosphate,  sodio-ferric  citrate,  and  free 
ferric  citrate. 

Properties,  "  Thin,  apple-green,  transparent  scales,  permanent  in  dry  air  when 
excluded  from  light,  but  turning  dark  on  exposure  to  light,  odorless,  having  an 
acidulous,  slightly  saline  taste,  and  a  slightly  acid  reaction.  Freely  and  completely 
soluble  in  water,  but  insoluble  in  alcohol.  The  aqueous  solution  of  the  salt  is 
rendered  blue  by  test-solution  of  ferrocyanide  of  potassium,  but  does  not  yield  a 
blue  precipitate  with  this  reagent,  unless  it  has  been  acidulated  with  hydrochloric 
acid.  When  heated  with  solution  of  potassa  in  excess,  a  brown-red  precipitate  is 
thrown  down,  and  the  filtrate,  after  being  supersaturated  with  acetic  acid,  yields  a 
white  precipitate  with  test-solution  of  nitrate  of  silver  (difference  from  phosphate). 
100  parts  of  the  salt  represent  about  11-5  parts  of  metallic  iron,"  U.S. 

Medical  Properties.  It  is  a  very  good  chalybeate,  mild  yet  efficient  in  its  action 
on  the  system,  without  disagreeable  taste,  and,  from  its  solubility,  readily  adminis- 
tered in  any  form  that  may  be  desirable,  whether  that  of  pill,  simple  solution  in 
water,  or  syrup.  The  dose  is  from  two  to  five  grains  (0-13-0-33  Gm.),  A  syrup 
may  be  readily  prepared  by  dissolving  it  in  water,  and  adding  simple  syrup, 

FERRI  SULPHAS.  U.S.,  Br.     Sulphate  of  Iron.     [Ferrous  Sulphate.'] 

Fe  SOu  THq  O  ;  27T'9.  (FEK'RI  sCl'PHaS.)  FeO,  SO3.  7H0;  13S-95. 

Green  Vitriol;  Ferrum  Sulfuricum  Purum,  P.G.;  Sulfas  Ferrosus,  Ferrum  Vitriolatum  Purnm, 
Vitriolum  Martis  Purum;  Ferrous  Sulphate;  Sulfate  (Protosulfate)  de  Fer,  Sulfate  ferreus,  Fr.; 
Schwefelsaures  Eisenoxvdul,  G. 

"  Take  of  Iron  "\Yire/o?/r  ounces  [avoirdupois]  ;  Sulphuric  Acid  four  Jiin'dounces 
[Imperial  measure]  ;  Distilled  Water  o«e  pint  and  a  7ta{/'[Imp  meas.].  Pour  the 
Water  on  the  Iron  placed  in  a  porcelain  dish,  add  the  Sulphuric  Acid,  and,  when 
the  disengagement  of  gas  has  nearly  ceased,  boil  for  ten  minutes.  Filter  now  through 
paper,  and,  after  the  lapse  of  twenty-four  hours,  separate  the  crystals  which  have 
been  deposited  from  the  solution.  Let  these  be  dried  on  filtering  paper  placed  on 
porous  bricks,  and  preserved  in  a  stoppered  bottle."  £r. 

The  object  of  this  process  is  to  make  a  pure  sulphate  of  iron  by  direct  combina- 
tion. Sulphuric  acid,  in  a  concentrated  state,  acts  but  imperfectly  on  iron ;  but 
when  diluted,  a  vigorous  action  takes  place,  the  oxygen  of  the  water  converts  the 
metal  into  an  oxide,  with  which  the  sulphuric  acid  unites,  and  hydrogen  is  evolved. 
The  theoretical  quantities  for  mutual  reaction  are  56  of  iron  to  98  of  acid.  This 
proportion  is  one  part  of  iron  to  one  and  three-quarters  of  acid.  The  British  Council 
uses  an  excess  of  acid,  the  weight  of  acid  taken  being  7"38  avoirdupois  ounces,  in- 
stead of  7,  An  excess  of  iron,  however,  is  desirable,  as  it  tends  to  secure  the 
production  of  a  perfect  ferrous  sulphate.     A  process  for  this  salt  was  given  in  the 

grains  to  the  fluidounce.  Dr.  Squibb  prepares  a  eyrup  of  the  pyrophosphate  by  adding  to  24  parts 
of  the  solution  of  the  formula,  after  filtration,  243  parts  of  Syrup,  and  thus  obtains  a  preparation 
containing  about  two  grains  of  the  officinal  salt,  in  a  fluidrachm. 
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U.  S.  P.  1870,  which  was  based  upon  the  method  of  BonsdorfF,  This  chemist  found 
that,  when  a  perfect  sulphate  of  iron  was  formed  in  solution  by  heating  dilute  sul- 
phuric acid  with  an  excess  of  iron,  it  might  be  crystallized  free  from  sesquioxide, 
provided  a  little  excess  of  sulphuric  acid  were  added  to  the  liquid  before  filtration, 
in  order  to  prevent  the  formation  of  any  sesquioxide  during  the  process  j  at  the 
same  time  avoiding,  as  much  as  possible,  the  contact  of  the  air.  Hence  the  direc- 
tions in  the  former  U.  S.  formula  to  acidulate  with  sulphuric  acid,  to  cause  the  funnel 
to  touch  the  bottom  of  the  receiving  vessel,  which  avoids  the  dropping  of  the  liquid 
through  the  air,  and  to  cover  the  vessel  containing  the  concentrated  liquid,  when  it 
is  set  aside  to  crystallize. 

Properties.  Sulphate  of  iron  is  in  the  form  of  *'  large,  pale,  bluish  green,  mono- 
cliuic  prisms,  efflorescent  and  absorbing  oxygen  on  exposure  to  air,  without  odor, 
having  a  saline,  styptic  taste,  and  an  acid  reaction.  Soluble  in  18  parts  of  water 
at  15°  C.  (59°  F.),  and  in  03  part  of  boiling  water ;  insoluble  in  alcohol.  When 
quickly  heated,  the  crystals  fuse.  When  slowly  heated  to  115°  C.  (239°  F.),  they 
fall  to  powder  and  lose  38'86  per  cent,  of  their  weight  (water  of  crystallization). 
The  aqueous  solution  of  the  salt  affords  a  blue  precipitate  with  test-solution  of  fer- 
ricyanide  of  potassium,  and  a  white  precipitate,  insoluble  in  hydrochloric  acid,  with 
test-solution  of  chloride  of  barium.  When  acidulated  with  sulphuric  acid,  the  so- 
lution should  yield  no  colored  precipitate  (copper),  and  not  more  than  afiiintwhite 
turbidity  with  hydrosulphuric  acid  (limit  of  ferric  salt).  If  4-167  Gm.  of  Sulphate 
of  Iron  are  dissolved  in  water  acidified  with  diluted  sulphuric  acid,  and  the  solution 
treated  with  volumetric  solution  of  bichromate  of  potassium,  until  a  drop  no  longer 
gives  a  blue  color  with  test-solution  of  ferricyanide  of  potassium,  the  required  number 
of  C.c.  of  the  volumetric  solution  multiplied  by  two  (2),  equals  the  percentage  of 
unoxidized  ferrous  sulphate  in  crystals."  U.  S.  As  prepared  by  Bonsdorff's  method, 
ferrous  sulphate  is  blue  verging  to  green.  When  it  becomes  more  green  than  blue, 
or  entirely  green,  an  indication  is  afforded  that  it  contains  some  sesquioxide.  By 
exposure  to  the  air  the  crystals  absorb  oxygen,  and  become  first  green,  and  ultimately 
covered  with  a  yellow  efl^lorescence  of  subsulphate,  insoluble  in  water.  Sometimes 
the  crystals  are  quite  permanent  when  made  by  Bonsdorff's  method,  owing  to  the 
slight  excess  of  acid  which  they  contain.  The  aqueous  solution  is  bluish  green ; 
but  by  standing  it  attracts  oxygen,  and  becomes  first  green  and  then  reddish,  de- 
positing, in  the  mean  time,  a  portion  of  sesquisulphate,  having  the  composition 
Fe,(S0,)3  +  Fe.Oj  +  8H,0.  (Wittstein,  Chem.  Gaz.,  May  15,  1849;  from  Buch- 
ner's  Repert.)  At  a  red  heat  it  loses  its  acid,  and  is  converted  into  the  anhydrous 
sesquioxide  of  iron  called  colcothar.  It  is  incompatible  with  the  alkalies  and  their 
carbonates,  soaps,  lime-water,  the  chlorides  of  calcium  and  barium,  the  borate  and 
phosphate  of  sodium,  nitrate  of  silver,  and  the  acetate  and  subacetate  of  lead.  It 
is  decomposed  also  by  astringent  vegetable  infusions,  the  tannic  and  gallic  acids  of 
which  form,  if  any  sesquioxide  be  present,  a  black  compound  of  the  nature  of  ink. 
The  extent  to  which  this  change  lessens  the  activity  of  the  salt  is  not  well  ascer- 
tained. Sulphate  of  iron,  as  kept  in  the  shops,  is  often  the  impure  commercial 
sulphate,  which  is  not  fit  for  medicinal  use.*  The  perfectly  pure  salt  is  precipitated 
white  by  ferrocyanidc  of  potassium ;  but  that  of  ordinary  purity  gives  a  greenish 
precipitate,  more  or  less  deep,  with  this  test,  owing  to  the  presence  of  some  sesqui- 
oxide of  iron.    Copper  may  be  detected  by  immersing  in  the  solution  a  bright  piece 

*  Commercial  Sulphate  of  Iron.  Copperas,  This  was  formerly  officinal  in  the  London  Pharma- 
copoeia, in  which  it  was  employed  for  preparing  the  pure  sulphate-  It  is  manufactured  on  a  large 
scale  for  the  purposes  of  the  arts,  from  the  native  sulphide  of  iron,  or  iron  pyrites,  by  roasting, 
oxidation  by  exposure  to  air  and  moisture,  and  lixiviation.  The  constituents  of  the  mineral  be- 
come sulphuric  acid  and  ferrous  oxide,  which,  by  their  union,  form  the  salt.  Sulphate  of  iron  is 
also  obtained  in  many  chemical  processes  as  a  collateral  product,  as  in  the  manufacture  of  alum, 
in  the  precipitation  of  copper  from  solutions  of  sulphate  of  copper  by  scraps  of  iron,  etc. 

Commercial  sulphate  of  iron  is  far  from  being  pure.  Besides  containing  some  sesquioxide  of 
iron,  it  is  generally  contaminated  with  metallic  and  earthy  salts;  such  as  those  of  copper,  zinc, 
alumina,  and  magnesia.  Two  principal  kinds  occur  in  the  market;  one  in  large  grass-green  crys- 
tals, the  surface  of  which  is  studded  with  ochreous  spots;  the  other,  of  a  bluish  green  color,  and 
ordinarily  mixed  with  the  powder  of  the  effloresced  salt.  The  commercial  sulphate  should  never 
be  dispensed  by  the  pharmacist  until  it  has  undergone  purification  by  recrystallization  from  a, 
slightly  acid  solution. 


PART  I.  Ferri  Sulphas. — Ferri  Sulphas  Fx^iccaius.  685 

of  iron,  on  which  a  cupreous  film  will  be  deposited.  Both  copper  and  zinc  may  be 
discovered  by  sesquioxidizing  the  iron  by  boiling  the  solution  of  the  salt  with  nitric 
acid,  and  then  precipitating  the  iron  by  an  excess  of  ammonia.  If  the  filtered  solu- 
tion is  blue,  copper  is  present ;  and  if  it  contains  zinc,  this  will  be  separated  in  flakes 
of  white  oxide,  on  expelling  the  excess  of  ammonia  by  ebullition. 

It  is  often  desirable  to  protect  the  sulphate  of  iron  against  the  oxidation  to  which 
it  is  liable  on  exposure.  Sugar  acts  as  a  preservative  in  the  case  of  this  salt,  as  in 
that  of  protiodide  of  iron.  It  may  be  added  to  the  solution,  or  incorporated  with  the 
sulphate  in  substance.  M.  E.  Latour  has  given  a  formula  for  crystallizing  the  salt 
with  sugar.  Mr.  Geo.  Welborn  hag  found  a  small  lump  of  camphor,  wrapped  in 
tissue  paper,  and  placed  in  the  bottle  with  the  sulphate,  to  prevent  its  oxidation. 
(P.J.  Tr.,  May,  1868,  p.  537.)  M.  Pavesi,  of  Mortara,  effects  the  same  object  by 
incorporating  it  with  an  equal  weight  of  gum  arable,  by  evaporating  a  joint  solution 
of  the  two  substances  with  a  gentle  heat.  (Journ.  de  Phann.,  4e  ser.,  iii.  49.) 

Medical  Properties  and  TTses.  Sulphate  of  iron  is  a  very  astringent  chalybeate. 
In  overdoses  it  produces  nausea,  vomiting,  griping,  and  purging,  and  other  evidences 
of  gastro-enterie  irritation  or  inflammation.  Its  astringency  fits  it  especially  for 
use  when  anaemia  is  conjoined  with  marked  relaxation,  or  a  tendency  to  im- 
moderate discharges;  such  as  passive  hemorrhages,  colliquative  sweats,  diabetes, 
chronic  mucous  catarrh,  leucorrhcea,  gleet,  etc.  Externally,  the  solution  is  used  in 
chronic  ophthalmia,  leucorrhcea,  and  gleet,  made  of  various  strengths,  from  one  or 
two  to  eight  or  ten  grains  of  the  salt  to  the  fluidounce  of  water.  M.  Velpeau  has 
found  it  an  excellent  remedy  in  erysipelas,  applied  topically  in  the  form  of  solution 
or  ointment.  In  forty  cases  in  which  it  was  tried,  it  cut  short  the  disease  in  from 
24  to  48  hours.  The  solution  was  made  of  three  and  a  half  drachms  of  the  salt  to 
a  pint  of  water,  and  applied  by  compresses,  kept  constantly  wet.  In  a  few  cases 
convenience  required  the  application  of  the  ointment,  made  of  eight  parts  of  the 
salt  to  thirty  of  lard.  An  ointment,  made  of  one  or  two  parts  of  the  sulphate  to 
sixty  of  lard,  was  found  by  M.  Devergie  to  be  particularly  eflacacious  in  certain  skin 
diseases,  especially  in  the  different  forms  of  eczema.  In  scaly  affections  it  had  no 
effect.  The  dose  is  one  or  two  grains  (0065-0-13  Gm.),  in  the  form  of  pill,  which 
should  be  made  from  the  dry  sulphate.  (See  Ferri  Sulphas  Exsiccafa.) 

The  sulphate  of  iron  has  very  decided  disinfecting  properties,  and  in  the  impure 
form  (copperas)  is  very  largely  used  for  purifying  water-closets,  slaughter-houses, 
etc.     When  a  rapid  action  is  desired,  it  should  be  used  in  solution. 

Off.  Prep.  Ferri  Arsenias,  Br.;  Ferri  Carbonas  Saccharata,  Br.;  Ferri  Oxidum 
Magneticum,  Br.;  Ferri  Sulphas  Exsiccatus ;  Ferri  Sulphas  Prjecipitatus,  L'.  S.; 
Liquor  Ferri  Persulphatis,  Br.;  Liquor  Ferri  Subsulphatis,  F.  S.;  Liquor  Ferri 
Tersulphatis,  C  S.;  Mistura  Ferri  Composita ;  Pilula  Aloes  et  Ferri,  Br.;  Massa 
Ferri  Carbonatis,  F.  S.;  Pil.  Ferri  Compositae,  F  S. 

FEKRI  SULPHAS  EXSICCATUS.  U.  S.,  Br.     Dried  Sulphate  of 
Iron.     [^Dried  Ferrous  Sulphate.'] 

Fe  SO^.  Hi  O  ;  169«9.    (FfiR'RI  sCl'PH.Xs  £x-SIC-C.\'Tts.)  FeO,  SO3.  HO;  84-95. 

Ferri  Sulphas  Exsiccata,  Br.:  Ferrum  Sulfuricum  Siccum,  P.G.;  Sulfate  de  Fer  dess^ch^, 
Fr.;  Entwiissertes  Schwefelsaures  Eisenosydul,  G. 

"  Sulphate  of  Iron,  in  coarse  powder,  a  convenient  quantity.  Expose  the  Sulphate 
of  Iron,  in  an  unglazed  earthen  vessel,  to  a  moderate  heat,  occasionally  stirring, 
until  it  has  effloresced.  Then  increase  the  heat  to  149°  C  (300='  F.),  and  main- 
tain it  at  that  temperature  until  the  salt  ceases  to  lose  weight.  Lastly,  reduce  the 
residue  to  fine  powder,  and  keep  it  in  well-stopped  bottles."  F.  S. 

"  Take  of  Sulphate  of  Iron  four  ounces.  Jixpose  it  in  a  porcelain  or  iron  dish  to 
a  heat  commencing  at  212°,  but  which  may  be  finally  raised  to  400°,  until  aqueous 
vapor  ceases  to  be  given  off'.  Reduce  the  residue  to  a  fine  powder,  and  preserve  it 
in  a  stoppered  bottle."'  Br. 

Properties.  •'A  grayish  white  powder,  soluble  in  water  with  the  exception  of 
a  small  residue,  and  answering  to  the  reactions  and  tests  of  sulphate  of  iron.    (See 
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Ftrri  Sulphas.')  100  parts  of  crystallized  sulphate  of  iron  yield  about  Gl  per  cent, 
of  the  dried  salt."  U.S. 

In  these  processes  six  mols.  out  of  seven  of  the  water  of  crystallization  of  the  salt 
are  driven  off.  The  heat  should  not  exceed  149°  C.  (300°  F.),  otherwise  the  salt 
itself  would  suffer  decomposition.  Dried  sulphate  of  iron  is  used  for  making  pills, 
the  crystallized  sulphate  not  being  adapted  to  that  purpose.  In  prescribing  the 
dried  sulphate  it  is  necessary  to  recollect  that  three  grains  are  equivalent  to  five  of 
the  crystallized  salt. 

Off.  Prep.  Pilulse  Aloes  et  Ferri,  U.  S. 

FERRI  SULPHAS  PR^CIPITATUS.   U.S.,  Br.     Precipitated 
Sulphate  of  Iron.     {^Precipitated  Ferrous  Sulphate^ 

(FfiR'RI  SUL'PIIAS  PE.a>CIP-I-TA'TUS.) 
Fe  SO4.  7H2  O ;  277'9,  '  FeO,  SO3.  7II0;  138-95. 

Ferri  Sulphas  Granulata,  Br.;  Granulated  Sulphate  of  Iron. 

"  Sulphate  of  Iron,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Distilled  Water, 
one  hundred  and  seventy  parts  [or  twenty-six  fluidounces]  ;  Sulphuric  Acid,  four 
parts  [or  two  and  a  half  fluidrachms]  ;  Alcohol,  a  sufficient  quantity.  Dissolve 
the  Sulphate  of  Iron  in  the  Distilled  Water,  previously  mixed  with  the  Sulphuric 
Acid,  and  filter  the  solution.  Allow  the  filtrate  to  become  cold,  pour  it  gradually, 
with  constant  stirring,  into  an  equal  volume  of  Alcohol  [or  two  pints],  and  set  the 
mixture  aside  for  one  day  in  a  well-covered  vessel.  Drain  the  crystalline  powder, 
which  has  settled  in  a  funnel,  wash  it  with  Alcohol,  until  the  washings  cease  to 
redden  blue  litmus  paper,  fold  it  in  a  piece  of  muslin  and  press  it  gently.  Finally, 
spread  the  powder  on  bibulous  paper  and  dry  it  quickly  in  the  sunlight,  or  in  a  dry- 
room,  at  the  ordinary  temperature,  and  keep  it  in  well-stopped  bottles."  U.  S. 

"  Take  of  Iron  Wire /oHr  ounces  [avoirdupois]  ;  Sulphuric  Koxdi  four  fluidounces 
[Imperial  measure] ;  Distilled  Water  one  pint  and  a  half  [Imp.  meas.]  ;  Rectified 
Spirit  eight  fluidounces  [Imp.  meas.].  Pour  the  Water  on  the  Iron  placed  in  a 
porcelain  capsule,  add  the  Sulphuric  Acid,  and,  when  the  disengagement  of  gas 
has  nearly  ceased,  boil  for  ten  minutes,  and  then  filter  the  solution  into  a  jar  con- 
taining the  Spirit,  stirring  the  mixture  so  that  the  salt  shall  separate  in  minute 
granular  crystals.  Let  these,  deprived  by  decantation  of  adhering  liquid,  be  trans- 
ferred on  filtering  paper  to  porous  tiles,  and  dried  by  exposure  to  the  atmosphere. 
They  should  be  preserved  in  a  stoppered  bottle."  Br. 

This  preparation  is  ofiicinal  for  the  first  time.  The  product  is  identical  with  the 
granulated  sulphate  of  iron  of  the  British  Pharmacopoeia.  The  process  of  the  U.  S. 
Pharmacopoeia  has  the  advantage  of  being  more  manageable  and  convenient,  sul- 
phate of  iron  being  used  directly  instead  of  being  made  by  the  action  of  sulphuric 
acid  on  the  metal.  The  directions  given  in  the  first  part  of  the  British  process  are 
precisely  the  same  as  those  laid  down  by  the  British  Council  for  making  Sulphate 
of  Iron ;  but  the  hot  solution  of  the  iron  in  the  sulphuric  acid,  instead  of  being 
allowed  to  filter  into  an  empty  vessel,  is  made  to  drop  into  a  portion  of  rectified 
spirit,  the  mixture  being  stirred  while  it  cools.  The  acid  directed  is  in  excess ;  and 
the  filtrate  is  consequently  an  acid  solution  of  ferrous  sulphate  mixed  with  spirit. 
The  stirring  as  the  mixture  cools,  finely  granulates  the  salt,  which  separates  per- 
fectly pure ;  the  spirit  holding  in  solution  any  tersulphate  of  iron  which  may  have 
been  formed,  and  the  excess  of  acid  dissolving  any  free  sesquioxide.  This  process, 
in  its  main  features,  is  that  of  M.  Berthemot.  (See  8th  ed.  U.  S.  D.) 

Properties.  Precipitated  sulphate  of  iron  is  a  "  very  pale  bluish  green,  crystal- 
line powder,  efflorescent  in  dry  air,  but,  when  in  contact  with  moisture,  becoming 
gradually  oxidized,  without  odor,  having  a  saline  and  styptic  taste,  and  an  acid  re- 
action. Soluble  in  1-8  parts  of  water  at  15°  C.  (59°  F.)  and  in  0-3  part  of  boiling 
water ;  insoluble  in  alcohol.  It  should  respond  to  the  same  reactions  and  tests  as 
Sulphate  of  Iron.  (See  Ferri  Sulphas.)  If  4*167  Gm.  of  precipitated  sulphate  of 
iron  are  dissolved  in  water  acidified  with  diluted  sulphuric  acid,  and  the  solution 
treated  with  volumetric  solution  of  bichromate  of  potassium,  until  a  drop  no  longer 
gives  a  blue  color  with  test-solution  of  ferricyanide  of  potassium,  the  required  num- 
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ber  of  C.c.  of  the  volumetric  solution,  multiplied  by  ttco  (2),  equals  the  percentage 
of  unoxidized  ferrous  sulphate  in  crystals.''  U.  S.  When  carefully  dried  it  under- 
yocs  no  change  by  keeping.  It  appears  to  have  been  introduced  into  the  catalogue 
of  the  Dublin  Pharmacopoeia  of  1850,  as  the  best  form  of  the  sulphate  for  conver- 
sion into  the  officinal  dried  salt ;  and  its  peculiar  state  of  aggregation  would  seem 
to  fit  it  for  that  purpose ;  yet  this  intention,  if  it  existed,  seems  to  have  been  over- 
looked in  the  revision  of  the  British  Pharmacopoeia,  in  which  the  granulated  salt  is 
not  directed  in  the  formula  for  the  dried  sulphate.  The  reason  for  its  retention  was 
probably  that  it  is  less  liable  to  oxidation  on  exposure  than  the  sulphate  in  its  ordi- 
nary form,  and  experience  has  shown  that  it  is  admirably  adapted  for  dispensing. 
Off.  Prep.  Syrupus  Ferri  Phosphatis,  Br. 

FERRI  VALERIANAS.   C/'./S'.     Valenanate  of  Iron.     IFeiT^o 

Valerianate.~j 

(FER'BI  VA-LE-RI-A'XAS.) 
Fes  (CsHg  02)6;  717«8.  "  '  Fej  O3.  3Cio  H9  O3;  358-9. 

"  Valerianate  of  Iron  should  be  preserved  in  small,  well-stopped  vials,  in  a  cool 
and  dark  place."    V.  S. 

This  preparation,  which  was  officinal  in  the  old  Dublin  Pharmacopoeia,  has  been 
introduced  into  the  new  United  States  Pharmacopoeia.  It  is  rarely  used,  because  of 
its  insolubility.     For  process  for  making  it,  and  other  information,  see  Part  II. 

Properties.  It  is  officinally  described  as  "  a  dark  tile-red,  amorphous  powder, 
permanent  in  dry  air,  having  a  faint  odor  of  valerianic  acid,  and  a  mildly  styptic 
taste.  Insoluble  in  cold  water,  but  readily  soluble  in  alcohol.  Boiling  water  de- 
composes it,  setting  free  the  valerianic  acid.and  leaving  ferric  hydrate.  When  slowly 
heated,  the  salt  parts  with  its  acid  without  fusing,  but  when  rapidly  heated,  it  fuses 
and  gives  off  inflammable  vapors  having  the  odor  of  butyric  acid.  On  ignition, 
ferric  oxide  remains.  Mineral  acids  decompose  the  Valerianate,  forming  the  respec- 
tive ferric  salts  and  liberating  valerianic  acid."    U.  S. 

FERRUM.   U.S.,  Br.     Iron. 

Fe;  55'9.  (f£r'RUM.)  Fe;  27-95, 

"  Metallic  Iron,  in  the  form  of  fine,  bright,  and  non-elastic  wire."  U.  S.  "  Wrought 
iron  in  the  form  of  wire  or  nails,  free  from  oxide."   Br. 

Fer,  Fr.:  Eisen,  G.;  Ferro,  /(.;  Hierro,  Sp.;  Mars,  Fr.  * 

In  the  U.  S.  Pharmacopoeia,  this  metal  is  employed  in  different  preparations,  in 
the  form  of  wire ;  it  was  officinal  in  1850  as  Ferri  Bamenta,  Iron  Filings. 

Iron  is  the  most  abundant  and  useful  of  the  metals,  and  so  interwoven  with  the 
wants  of  mankind  that  the  extent  of  its  consumption  by  a  nation  may  be  taken  as 
an  index  of  progress  in  civilization.  It  is  universally  diffused  in  nature,  not  only 
in  the  mineral  but  also  in  the  vegetable  and  animal  kingdoms.  There  are  very  few 
minerals  in  which  traces  of  it  are  not  to  be  found,  and  it  is  an  essential  constituent 
in  many  parts  of  animals,  but  particularly  in  the  blood.  It  is  one  of  the  few  metals 
which  are  not  deleterious  to  the  animal  economy. 

Iron  occurs,  1,  native  (almost  exclusively,  however,  of  meteoric  origin)  ;  2,  sul- 
phuretted in  the  minerals,  pyrites  (simple  ferric  sulphide),  pyrrotine  or  magnetic 
pyrites,  and  arsenopyrite  or  mispickel  (a  sulph-arsenide  of  iron)  ;  3,  oxidized,  em- 
bracing the  magnetic,  specular,  red,  brown,  and  argillaceous  oxides  of  iron,  together 
with  chromite  (mixed  oxides  of  iron,  chromium,  and  magnesium),  and  franklinite 
(mixed  oxides  of  iron,  manganese,  and  zinc)  ;  4,  in  saline  combination,  forming  car- 
bonate, sulphate,  phosphate,  and  arseniate  of  iron.  Those  minerals  of  iron  which 
admit  of  being  worked  to  advantage  are  called  iron  ores.  These  include  the  different 
native  oxides,  and  the  carbonate  (sparry  iron).  The  best  iron  is  obtained  from 
varieties  of  the  native  oxide,  usually  called  magnetic  iron  ore  and  specular  iron  ore. 
These  occur  abundantly  in  Sweden,  and  furnish  the  superior  iron  of  that  country. 
As  a  general  rule,  those  ores  yield  the  best  iron  which  occur  in  primitive  formations. 
Extraction.  The  mode  of  extracting  iron  from  its  ores  varies  somewhat  with  the 
nature  of  the  ore  ;  but  the  general  principles  of  the  operation  are  the  same  for  all. 


688  Ferrum.  part  i. 

The  ore,  previously  broken  into  small  pieces  and  roasted,  is  exposed  to  the  action  of 
an  intense  heat,  in  contact  with  carbonaceous  matter,  such  as  charcoal,  coke,  or  an- 
thracite, and  in  connection  with  some  flux,  capable  of  fusing  with  the  impurities  of 
the  ore.  The  flux  varies  with  the  nature  of  the  ore,  and  is  generally  either  lime- 
stone or  clay ;  limestone  being  employed  when  the  ore  is  argillaceous,  clay  when  it  is 
calcareous.  The  flux,  whatever  it  may  be,  enters  into  fusion  with  the  impurities, 
and  forms  what  is  called  the  slag,  which  is  a  fusible  silicate  of  lime  chiefly ;  while 
the  carbonaceous  matter,  acting  on  the  oxide  of  iron,  reduces  it  to  the  metallic  state. 
The  reduced  metal,  from  its  density,  occupies  the  lower  part  of  the  furnace,  and  is 
protected  from  the  action  of  the  air  by  the  melted  slag  which  floats  on  its  surface. 
When  the  reduction  is  completed,  the  slag  is  allowed  to  run  out  by  a  hole  in  the  side 
of  the  /urnace,  and  the  melted  metal  by  an  aperture  at  the  bottom,  the  latter  being 
received  into  long  triangular  moulds,  where  it  solidifies  in  masses,  known  in  com- 
merce by  the  name  o^ pig  or  cast  iron.  In  this  state  the  metal  is  brittle  and  fai;- 
from  being  pure  ;  as  it  contains  from  3  to  6  per  cent,  of  carbon,  with  silicon,  phos- 
phorus, sulphur,  and  manganese.  It  is  purified,  and  brought  to  the  state  of  malle- 
able iron,  by  being  fused  and  subjected,  while  stirred,  to  the  action  of  a  current  of 
air  on  its  surface.  By  these  means  the  carbon  is  nearly  burnt  out,  and  the  other 
impurities  are  oxidized  and  made  to  rise  to  the  surface  as  a  slag.  Instead  of  this 
process,  called  "  refining,"  usage  in  this  country  and  England  substitutes  what  is 
termed  "  pig-boiling,"  that  is,  the  pig  iron  is  at  once  submitted  to  the  operation  of 
puddling  without  previous  refining.  The  "  puddling"  process  consists  in  heating 
the  charge  of  pig  iron  on  the  hearth  of  a  reverberatory  furnace  in  contact  with  ferric 
oxide  and  in  a  reducing  flame.  The  silicon  is  first  burnt  out,  and  then  the  carbon 
gradually  disappears ;  the  phosphorus  goes  into  the  "  tap  cinder"  as  phosphide  and 
phosphate  ;  the  sulphur  also  in  part  does  so  as  sulphur  dioxide  and  in  part  remains 
in  the  cinder  as  ferrous  sulphide.  As  the  metal  approaches  to  purity,  it  becomes 
tough  and  less  liquid,  and  its  particles  agglutinate  so  as  to  form  semi-fused  lumps, 
though  the  temperature  of  the  furnace  continues  the  same.  These  lumps  are  then 
taken  out  of  the  furnace,  and  their  particles,  by  means  of  ponderous  hammers  moved 
by  steam  or  water  power,  or  by  great  pressure,  are  forced  together  so  as  to  form  one 
tenacious  mass.  The  metal  is  finally  rolled  out  into  bars  of  a  convenient  size,  when 
it  constitutes  the  malleable  iron  of  commerce. 

The  third  form  of  commercial  iron,  known  as  "  steel,"  is  made  either  by  the  cemen- 
tation process,"  or  by  the  Bessemer  process.  In  the  former  case,  wrought  iron  is 
packed  with  charcoal  and  heated  until  combination  takes  place,  and  the  resulting 
steel  is  cast  into  ingots.  In  the  latter  case,  cast-iron  is  melted  in  large  vessels  called 
converters,  when  a  blast  of  air  is  blown  through  the  mass,  burning  out  the  requisite 
amount  of  carbon,  and  then,  after  addition  of  a  small  amount  of  spiegeleiscn,  or 
of  manganiferous  cast-iron,  the  finished  product  is  run  into  moulds.  Steel  contains 
from  one-half  to  one  per  cent,  of  carbon. 

Iron  mines  occur  in  most  countries,  but  more  particularly  in  northern  ones.  In 
Spain,  the  principal  mines  furnish  sparry  iron  and  the  red  oxide.  The  chief  iron 
ores  of  France  are  the  sparry  iron,  and  the  specular,  brown,  and  argillaceous  oxides ; 
of  Germany,  the  sparry  iron  and  brown  oxide.  The  island  of  Elba  is  celebrated  for 
its  rich  and  abundant  specular  iron  ore. 

In  the  United  States  iron  is  abundant.  The  principal  ores  that  are  worked  are 
the  magnetic,  red,  and  brown  oxides.  The  magnetic  oxide  is  found  in  large  beds  in 
Essex  Co.,  N.  Y.,  on  the  borders  of  Lake  Champlain,  and  in  the  Lake  Superior  dis- 
trict ;  the  red  oxide  in  New  York,  New  Jersey,  Pennsylvania,  and  especially  in 
a  very  pure  state  in  Missouri',  at  Iron  Mountain  and  Pilot  Knob ;  the  brown  oxide 
in  Eastern  Pennsylvania. 

Properties.  Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  grayish 
white  color  and  fibrous  texture,  a  slightly  styptic  taste,  and  a  sensible  odor  when 
rubbed.  In  tenacity  it  yields  only  to  nickel  and  cobalt.  (Beville.)  Its  sp.  gr.  is 
about  7-7  (7-8,  U.  S.),  and  its  fusing  point  very  high.  It  possesses  the  magnetic  and 
welding  properties.  It  is  combustible,  and,  when  heated  to  whiteness,  burns  in  at- 
mospheric air,  and  with  brilliant  scintillations  in  oxygen  gas.     At  a  red  heat,  its 
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surface  is  converted  into  black  oxide,  and  at  common  temperatures,  by  the  combined 
agency  of  air  and  moisture,  it  becomes  covered  with  a  reddish  matter,  called  rust, 
which  is  the  hydrated  sesquioxide.  It  combines  with  all  the  non-metallic  elements, 
exce'pt  hydrogen  and  nitrogen,  and  with  most  of  the  metals.  It  forms  three  com- 
pounds with  oxygen,  a  monoxide  and  sesquioxide,  which,  by  their  union,  form 
the  native  magnetic  oxide,  and  a  teroxide,  possessing  acid  properties,  called  ferric 
acid.  The  monoxide,  or  ferrous  oxide,  is  of  a  dark  blue  color,  attracted  by  the 
magnet,  and  spontaneously  combustible  in  the  air,  being  converted  into  sesquioxide. 
It  is  the  base  of  green  vitriol,  and  of  tlie  green  salts  of  iron  generally.  It  is  very 
prone  to  absorb  oxygen  ;  and  hence  the  salts  which  contain  it  are  soon  partially  con- 
verted, when  in  solution,  into  salts  of  the  sesquioxide.  Its  formula  is  FeO,  consist- 
ing of  one  atom  of  iron,  Fe,  and  one  of  oxygen,  0,  making  its  mol.  wt.  56  -j-  16  =  72. 
The  sesquioxide,  or  ferric  oxide,  is  readily  obtained  by  dissolving  iron  in  hydro- 
chloric acid,  precipitating  by  ammonia,  and  igniting  the  precipitate.  It  is  of  a  red 
color,  not  attracted  by  the  magnet,  and  forms  salts,  which  for  the  most  part  have  a  red- 
dish color.  Its  formula  is  Fe^Oj,  consisting  of  two  atoms  of  iron,  Fe,  and  three  atoms 
of  oxygen,  0,  making  its  mol.  wt.  112  -j-  -48  =  160.  An  allotropic  variety  of  the 
sesquioxide,  soluble  in  water,  and  not  responding  to  the  ordinary  tests  of  iron,  has 
been  discovered  by  M.  Pean  de  Saint-Gilles.  The  natixx  black  oxide,  the  magnetic 
oxide  of  mineralogists,  consists  of  one  molecule  of  FeO,  and  one  molecule  of  FcjO,, 
making  its  mol.  wt.  72  -j-  160  =  232.  Under  the  name  of  Ferri  Oxidum  Mag' 
neticum,  the  British  Pharmacopceia  has  a  preparation  consisting  of  this  oxide  with 
three  mols.  of  water.  The  teroxide  or  ferric  acid,  discovered  by  Fremy,  may  be 
obtained,  in  union  with  potassa,  by  passing  chlorine  through  a  very  concentrated 
solution  of  the  alkali,  holding  the  hydrated  sesquioxide  in  suspension,  or  by  fusing 
iron  filings  with  nitre.  This  acid  consists  of  one  atom  of  iron  56,  and  three  of  oxy- 
gen 4:8  r=  104.     Iron  forms  a  number  of  important  salts. 

Iron  is  readily  detected,  even  in  minute  quantities,  by  bringing  it  to  the  state  of 
sesquioxide  in  solution,  and  adding  ferrocyanide  of  potassium  or  tincture  of  galls; 
the  former  of  which  will  strike  a  deep  blue,  the  latter  a  black  color.  The  object  of 
bringing  it  to  the  state  of  sesquioxide  is  readily  effected  by  boiling  the  solution 
containing  it  with  a  little  nitric  acid. 

General  Therapeutic  Effects  of  Iron.  The  preparations  of  iron  are  pre-eminently 
tonic,  and  peculiarly  well  fitted  to  improve  the  quality  of  the  blood,  when  impover- 
ished from  any  cause.  Hence  they  are  useful  in  diseases  characterized  by  debility, 
especially  when  the  consequence  of  inordinate  discharges.  The  diseases  in  which 
they  are  usually  employed  are  chronic  anjemia  or  chlorosis,  hysteria,  fluor  albus, 
scrofula,  rickets,  passive  hemorrhages,  dyspepsia  when  dependent  on  deficient  energy 
of  the  digestive  function,  and  neuralgia.  They  are  contraindicated  in  all  inflamma- 
tory diseases,  producing,  when  injudiciously  employed,  heat,  thirst,  headache,  diflB- 
culty  of  breathing,  and  other  symptoms  of  an  excited  circulation.  In  order  to 
understand  their  effect  in  improving  the  blood,  it  must  be  borne  in  mind  that  this 
fluid  always  contains  iron,  as  an  essential  constituent  of  the  red  corpuscles.  The 
amount  in  ten  thousand  parts  of  blood,  according  to  different  authorities,  is  2-3 
parts  (Le  Canu),  24  (Denis),  55  (Becquerel  and  Rodier),  87  (Poggiale),  mean 
4-7.  In  anaemia  the  blood  is  deficient  in  iron,  not  because  the  red  corpuscles  con- 
tain less  of  the  metal,  for  they,  individually  considered,  always  contain  the  normal 
quantity ;  but  because  there  are  fewer  of  them.  {Becquerel  and  Rodier.)  The 
question  here  arises,  which  are  the  preparations  of  iron  best  adapted  to  promote  the 
formation  of  the  red  constituent  of  the  blood,  and  what  are  the  conditions  of  their 
administration  most  favorable  to  their  eflScient  action?  According  to  M.  Bou- 
chardat,  the  preparations  most  easily  assimilated  are  metallic  iron  and  the  ferrous 
oxide ;  and,  when  the  latter  is  in  saline  combination,  it  should  be  united  either  with 
carbonic  acid,  or  with  some  organic  acid.  He  holds  that,  when  the  iron  is  com- 
bined with  a  mineral  acid,  such  as  the  sulphuric  or  phosphoric,  the  preparation  acts 
solely  as  an  astringent.  Quevenne  did  not  go  so  far  as  this,  but  believed  that  the 
mineral  acid  salts  were  not  well  adapted  for  assimilation,  and  that  they  were  less 
so  in  proportion  to  their  astringent  power. 
44 
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Quevenne  laid  it  down  as  a  rule,  that,  when  the  iron  preparations  are  given  with 
the  view  of  improving  the  blood,  they  should  be  taken  with  the  meals,  and  not  on 
an  empty  stomach.  Doses,  thus  given,  are  well  borne,  which  often  cause  uneasiness 
and  pain,  when  taken  fasting.  The  gastric  juice  of  the  empty  stomach  is  usually 
alkaline ;  and  Quevenne  proved  that  reduced  iron,  introduced,  through  a  fistulous 
opening,  into  the  stomach  of  fasting  dogs,  was  not  acted  on,  and  was  without  effect 
in  exciting  the  secretion.  The  juice,  during  digestion,  is  acid,  and  has  been  shown 
by  the  experiments  of  Quevenne  to  be  in  a  favorable  state  for  dissolving  iron.  The 
ferruginous  preparations,  it  is  true,  were  found  to  be  unequally  soluble ;  for,  while 
iron  filings  were  freely  soluble,  the  subcarbonate  of  iron  was  but  slightly  attacked. 
It  was  observed  that  the  acidity  of  the  gastric  juice  was  but  little  diminished  by 
the  solution  of  the  iron ;  which  fact  can  be  explained  only  by  supposing  that  the 
presence  of  the  metal  caused  a  nearly  proportional  increase  of  the  acid  secretion. 
Assuming  these  observations  to  be  accurate,  it  is  easy  to  perceive  why  the  ferrugi- 
nous preparations  should  be  taken  with  the  food,  selecting  of  course  those  most  sol- 
uble in  the  gastric  juice.  The  digested  iron,  being  intimately  blended  with  the 
digested  food,  is  in  a  favorable  state  for  secondary  assimilation.  In  the  use  of 
ferruginous  preparations,  it  is  necessary  to  persevere  for  several  months,  in  order  to 
reap  the  fullest  benefit.  Even  after  the  cure  appears  to  be  accomplished,  it  is  safest 
to  continue  them,  in  diminishing  doses,  for  a  considerable  time. 

The  following  table  embraces  all  the  preparations  of  iron  to  be  found  in  the 
United  States  and  British  Pharmacopoeias,  together  with  their  synonymes. 

Iron  is  officinal — 
I.  In  the  metallic  state. 

Ferrum,  U.  S.,  Br. — Iron. 

Mistura  Ferri  Aromatica,  Br. — Aromatic  Mixture  of  Iron. 
Vinura  Ferri,  Br. —  Wine  of  Iron. 
Ferrum  Reductum,  £/". /S'.;  Ferrum  Redactum,  5r. — Reduced  Iron.  Powder 
of  Iron. 
Trochisci  Ferri  Redacti,  Br. — Reduced  Iron  Lozenges. 

II.  Oxidized. 

Ferri  Oxidum  Hydratum,  U.  S.;  Ferri  Peroxidum  Humidum,  Br. — II?/- 

drated  Oxide  of  Iron.     Moist  Peroxide  of  Iron. 
Ferri  Oxidum  Hydratum  cum  Magnesia. — Hydrated  Oxide  of  Iron  with 

Magnesia. 
Ferri  Oxidum  Magneticura,  Br. — Magnetic  Oxide  of  Iron. 
Ferri  Peroxidum  Hydratum,  Br. — Hydrated  Peroxide  of  Iron. 
Emplastrum  Ferri,  Br. —  Chalybeate  Planter. 

III.  In  saline  combination. 

Liquor  Ferri  Acetatis,  IT.  S. — Solution  of  Acetate  of  Iron. 
Tinctura  Ferri  Acetatis,  U.  S.^  Br. —  Tincture  of  Acetate  of  Iron. 
Ferri  Arsenias,  Br. — Arseniate  of  Iron. 

Ferri  Carbonas  Succharatus,   U.  S. — Saccharated  Carbonate  of  Iron. 
Ferri  Carbonas  Saccharata,  Br. — Saccharated  Carbonate  of  Iron. 

Pilula  Ferri  Carbonatis,  Br. — Pill  of  Carbonate  of  Iron. 
Massa  Ferri  Carbonatis,  V.  S.  — Mass  of  Carbonate  of  Iron. 
Pilulae  Ferri  Compositae,   U.  S. —  Compound  Pills  of  Iron. 
Ferri  Chloridum,  C' S. —  Chloride  of  Iron. 

Liquor  Ferri  Chloridi,   IT.  S. — Solution  of  Chloride  of  Iron. 

Tinctura  Ferri  Chloridi,    U.  S. —  Tincture  of  Chloride  of  Iron. 
Ferri  Citras,  U.S. —  Citrate  of  Iron. 

Liquor  Ferri  Citratis,   If.  S. — Solution  of  Citrate  of  Iron. 

Vinum  Ferri  Amarum,   IT.  S. — Bitter  Wine  of  Iron. 

Vinum  Ferri  Citratis,  IT.  S.,  Br. —  Wine  of  Citrate  of  Iron. 
Ferri  et  Aramonii  Citras,  U.  S.;  Ferri  et  Ammonias  Citras,  Br. — Citrate 
of  Iron  and  Ammonium. 
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Feni  et  Ammonii  Sulphas,  U.  S. — Sulphate  of  Iron  and  Ammonium.   Am- 

monio-ferric  Alum. 
Ferri  et  Ammonii  Tartras,  U.  S. —  Tartrate  of  Iron  and  Ammonium. 
Feni  et  Potassii  Tartras,  U.  S.;  Ferrum  Tartaratum,  Br. —  Tartrate  of  Iron 

and  Potassium.      Tartaraled  Iron. 
Feni  et  Quininae  Citras,  U.  S.;  Ferri  et  Quiniae  Citras,  Br. — Citrate  of 

Iron  and  Quinine.      Citrate  of  Iron  and  Quinia. 
Liquor  Ferri  et  Quininae  Citratis,  U.  S. — Solution  of  Citrate  of  Iron  and 

Quinine. 
Ferri  et  Strychninae  Citras,  U.  S. —  Citrate  of  Iron  and  Strychnine. 
Feni  Ilypophosphis,  U.  S. — Hypophosphite  of  Iron. 
Potassii  Ferrocyanidum,  C  S.;   Potassfe  Prussias  Flava,  Br. — Ferrocyanide 

of  Potassium.      Yelloic  Pnissiate  of  Potassa. 
Pilula  Feni  lodidi,  Br. — Pill  of  Iodide  of  Iron. 
Pilulje  Ferri  lodidi,  U.  S.— Pills  of  Iodide  of  Iron. 
Syrupus  Ferri  lodidi,  C  S.,  Br. — Syrup  of  Iodide  of  Iron. 
Ferri  lodidum,  Br. — Iodide  of  Iron. 

Ferri  lodidum  Saccharatum,  U.S. — Saccharated  Iodide  of  Iron, 
Ferri  Lactas,  U.  S. — Lactate  of  Iron. 

Liquor  Feni  Nitratis,  U.  S. — Solution  of  Nitrate  of  Iron. 
Liquor  Feni  Pernitratis,  Br. — Solution  of  Nitrate  of  Iron. 
Ferri  Oxalas,  U.  S. —  Oxalate  of  Iron. 

Liquor  Ferri  Perchloridi  Fortior,  Br. — Strong  Solution  of  Perchloride  of 
Iron. 

Liquor  Feni  Perchloridi,  Br. — Solution  of  Perchloride  of  Iron. 

Tinctura  Ferri  Perchloridi,  Br. —  Tincture  of  Perchloride  of  Iron. 
Ferri  Phosphas,  U.  S.,  Br. — Phosphate  of  Iron. 
Syrupus  Ferri  Phosphatis,  Br. — Syrup  of  Phosphate  of  Iron. 
Ferri  Pyropho>phas,  C  S. — Pyrophosphate  of  Iron. 

Emplastrum  Ferri.  U.  S. — Plaster  of  Iron.     Strengthening  Plaster. 

Trochisci  Ferri,  U.  S. —  Troches  of  Iron. 
Liquor  Ferri  Subsulphatis,  U.  S. — Solution  of  Suhsulphate  of  Iron. 
Ferri  Sulphas,  U.  S.,  Br. — Sulphate  of  Iron. 

Ferri  Sulphas  Exsiccatus,  U.  S.;  Feni  Sulphas  Exsiccata,  Br. — Dried 
Sulphate  of  Iron. 

Mistura  Ferri  Composita,  U.  S.,  Br. —  Compound  Mixture  of  Iron. 
Ferri  Sulphas  Praecipitatus. — Precipitated  Sulphate  of  Iron. 
Ferri  Sulphas  Granulata,  Br. —  Granulated  Sulphate  of  Iron. 
Liquor  Ferri  Tersulphatis,  U.  S.;  Liquor  Feni  Persulphatis.  Br. — Solution 

of  Tersulphate  of  Iron.    Solution  of  Persulphate  of  Iron. 
Ferri  Valerianas,  C  S. —  Valerianate  of  Iron. 

Iron  Wire.  Ferri  Filum.   U.  S.  1850. 

Fil  de  Fer,  Fr.:  EisendniLt.  G.;  Fil  di  Ferro,  It.;  Hilo  de  Hierro,  Sp. 

Iron  Filings.   Ferri  Ramenta.    U.  S.  1850.   Limatura  Ferri. 

Limailles  de  Fer,  Fr.;  Eisenfeilicht,  G.;  Limatura  di  Ferro,  //.,•  Limatura  de  Hierro,  Sp. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of  the  purest  kind; 
and  hence  the  Pharmacopoeias  generally  direct  it,  when  wanted  in  small  masses,  to 
be  in  the  form  of  iron  icire,  which  is  necessarily  made  from  the  purest,  because  the 
softest  and  most  ductile,  iron,  and  is  readily  cut  into  pieces.  The  wire  is  very  flexi- 
ble and  without  elasticity. 

Iron  filings  are  usually  obtained  from  the  workshops  of  the  blacksmith ;  but,  as 
furnished  from  this  source,  they  are  generally  very  impure,  and  unfit  for  medicinal 
use.  M.  Gobley,  upon  examining  thirty-six  samples  of  iron  filings,  found  but  three 
exempt  from  copper.  The  rest,  besides  wood,  sand,  and  oxide  of  iron,  contained  as 
high  as  2  per  cent,  of  this  metal.  Iron  filings  cannot  be  completely  purified  by  the 
magnet ;  as  they  often  have  adhering  to  them  bits  of  foreign  matter,  which  are  car- 
ried up  with  them.    The  only  way  to  obtain  them  pare,  is  to  file  a  piece  of  pure  iron 
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•with  a  clean  file.  The  French  Codex  directs  iron  in  an  impalpable  powder,  prepared 
by  porphyrizing  bright  and  clean  iron  filings  without  water.  A  dull  black  powder 
is  formed,  which  must  be  carefully  preserved  from  moisture.  An  impalpable  powder 
of  the  metal,  Ferrum  Reductum,  is  ofl&cinal. 

FERRUM   REDUCTUM.  U.S.     Reduced  Iron. 

(FER'RtlM  KE-DUC'TUM.) 

Ferrum  Sedaotum,  Br.,  P.G.,  U.  S.  P.  )870;  Ferri  Pulvis,  U.S.  1850;  Powder  of  Iron;  Fer- 
rum Hydrogenio  lleductuin,  Ferrum  Ope  Hydrogenii  Paratum  ;  Iron  reduced  by  Hydrogen,  Iron 
by  Hydrogen  ;  Fer  reduit  par  I'Hydrogene,  Fr.;  Reducirtes  Eisen,  G. 

A  process  for  this  form  of  iron  is  no  longer  officinal ;  that  of  U.  S.  P.  1870 
will  be  found  in  the  foot-note.* 

"  Take  of  Hydrated  Peroxide  of  Iron  one  ounce  [avoirdupois]  ;  Zinc,  granulated, 
Sulphuric  Acid,  Chloride  of  Calcium,  «ach,  a  sufficiency.  Introduce  the  Hydrated 
Peroxide  of  Iron  into  a  gun-barrel,  confining  it  to  the  middle  part  of  the  tube  by 
plugs  of  asbestos.  Pass  the  gun-barrel  through  a  furnace,  and,  when  it  has  been 
raised  to  a  strong  red  heat,  cause  it  to  bo  traversed  by  a  stream  of  hydrogen  gas, 
developed  by  the  action  on  the  Zinc  of  some  of  the  Sulphuric  Acid  diluted  with 
eight  times  its  volume  of  water.  The  gas  before  entering  the  gun-barrel  must  be 
rendered  quite  dry  by  being  made  to  pass  first  through  the  remainder  of  the  Sul- 
phuric Acid,  and  then  through  a  tube  eighteen  inches  long,  packed  with  small  frag- 
ments of  the  Chloride  of  Calcium.  The  farther  end  of  the  gun-barrel  is  to  be 
connected  by  a  cork  with  a  bent  tube  dipping  under  water  ;  and  when  the  hydrogen 
is  observed  to  pass  through  the  water  at  the  same  rate  that  it  bubbles  through  the 
Sulphuric  Acid,  the  furnace  is  to  be  allowed  to  cool  down  to  the  temperature  of  the 
atmosphere,  the  current  of  hydrogen  being  still  continued.  The  reduced  iron  is 
then  to  be  withdrawn,  and  enclosed  in  a  dry  stoppered  bottle."  Br. 

This  preparation  was  introduced  into  the  United  States  and  Dublin  Pharmaco- 
poeias of  1850,  and  is  retained  in  the  present  edition  of  our  own,  although  the 
process  for  it  has  been  abandoned.  It  consists  of  metallic  iron  in  fine  powder, 
obtained  by  reducing  the  sesquioxide  by  hydrogen  at  a  dull  red  heat.  The  subcar- 
bonate  of  the  U.  S.  Pharm.  1870,  which  is  essentially  the  sesquioxide  of  iron,  is 
deprived  of  water  by  calcination,  and  then  subjected  to  the  reducing  influence  of  a 
stream  of  hydrogen,  purified  from  sulphuretted  hydrogen  and  other  acid  by  passing 
successively  through  a  solution  of  subacetate  of  lead  and  milk  of  lime.  The  hydrogen 
unites  with  the  oxygen  of  the  sesquioxide  to  form  water,  and  leaves  the  iron  in  the 
metallic  state.  The  subcarbonate  should  be  perfectly  frae  from  sulphate  of  sodium, 
which  it  is  apt  to  contain  when  imperfectly  washed.  If  this  salt  be  present,  it  will 
be  reduced  by  the  hydrogen  to  the  state  of  sulphide  of  sodium,  which  will  con- 
taminate and  spoil  the  metallic  iron  formed,  and  cause  the  preparation,  when  taken, 
to  give  rise  to  unpleasant  eructations.  The  heat  should  be  carefully  regulated  ;  for 
if  it  fall  below  dull  redness,  part  of  the  oxide  will  escape  reduction  ;  and,  if  it  ex- 

*  Ferrum  Redacttim.  "Take  of  Subcarbonate  of  Iron  thirli/  iroyounces.  Wash  the  Subcarbonate 
thoroughly  with  water  until  no  traces  of  sulphate  of  sodium  are  indicated  by  the  appropriate  tests, 
and  calcine  it  in  a  shallow  vessel  until  free  from  moisture.  Then  spread  it  upoc  a  tray,  made  by 
bending  an  oblong  piece  of  sheet-iron  in  the  form  of  an  incomplete  cvlinder,  and  introduce  this 
into  a  wrought-iron  reduction-tube,  of  about  four  inches  in  diameter.  Place  the  reduction-tube  in 
a  charcoal  furnace ;  and,  by  means  of  a  self-rogulating  generator  of  hydrogen,  pass  through  it  a 
stream  of  that  gas,  previously  purified  by  bubbling  successively  through  solution  of  subacetate  of 
lead,  diluted  with  three  times  its  volume  of  water,  and  through  milk  of  lime,  severally  contained 
in  four-pint  bottles,  about  one-third  filled.  Connect  with  the  further  extremity  of  the  reduction- 
tube  a  lead  tube  bent  so  as  to  dip  into  water.  Make  all  the  junctions  air-tight  by  appropriate 
lutes ;  and,  when  the  hydrogen  has  passed  long  enough  to  fill  the  whole  of  the  apparatus  to  the  ex- 
clusion of  atmospheric  air,  light  the  fire,  and  bring  that  part  of  the  reduction-tube,  occupied  by  the 
Subcarbonate,  to  a  dull-red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of  hydrogen,  break- 
ing from  the  water  covering  the  orifice  of  the  lead  tube,  are  accompanied  by  visible  aqueous  vapor. 
When  the  reduction  is  completed,  reiuove  the  fire,  and  allow  the  whole  to  cool  to  the  ordinary  tem- 
perature, keeping  up,  during  the  refrigeration,  a  moderate  current  of  hydrogen  through  the  appa- 
ratus. Withdraw  the  product  from  the  reduction-tube,  and,  should  any  portion  of  it  be  black 
instead  of  iron-gray,  separate  such  portion  for  use  in  a  subsequent  operation.  Lastly,  having  pow- 
dered the  Reduced  Iron,  keep  it  in  a  well-stopped  bottle.  When  thirty  troyounces  of  Subcarbou:>l*> 
of  Iron  are  operated  on,  the  process  occupies  from  five  to  eight  hours."   U.  S.  1870. 
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ceed  that  point  considerably,  the  particles  of  reduced  iron  will  agglutinate,  and  the 
preparation  will  be  heavy  and  not  readily  pulverizable.  The  British  process  is  not 
so  well  fitted  for  practical  purposes  as  that  of  the  U.  S.  Pharm.  1870.  The  di- 
rection to  dry  the  hydrogen  is  unnecessary.  On  the  subject  of  powder  of  iron, 
manufacturing  chemists  will  find  it  useful  to  consult  the  paper  of  MM.  Soubeiran 
and  Dublanc,  in  which  full  directions  are  given  for  purifying  the  hydrogen,  con- 
structing the  furnace,  regulating  the  heat,  and  avoiding  explosions.  (J.  J.  P.,  xviii., 
p.  303.     For  improvements  by  Prof  Procter,  see  A.  J.  P.,  xix.,  p.  11.) 

Since  the  tenth  edition  of  this  work  was  published,  several  processes  have  been 
proposed  for  obtaining  powder  of  iron.  Mr.  Arthur  Morgan,  of  Dublin,  recommended 
the  use  of  dried  ferrocyanide  of  potassium,  thoroughly  mixed  with  anhydrous  red 
oxide  of  iron,  and  calcined  with  pure  carbonate  of  potassium  at  a  low  red  heat.  The 
product  contains  all  the  iron  in  a  reduced  state,  mixed  with  soluble  matters,  which 
are  carefully  washed  away.  (See  A.  J.  P.,  1854,  p.  450.)  A  similar  process  to  the 
above  has  been  proposed  by  a  German  chemist,  named  Ziingerle  ;  the  oxalate  of 
iron  being  substituted  for  the  red  oxide.  (See  P.  J.  Tr.,  1857,  p.  565.)  Prof. 
Wiihler  recommended  the  use  of  the  same  oxalate,  not  in  connection  with  ferrocyanide 
of  potassium,  but  as  a  suitable  compound  of  iron  for  reduction  by  hydrogen.  W. 
Miiller  found  that  oxide  of  iron  obtained  by  heating  the  metal  in  the  air  is  reduced 
when  moist  at  293°  C.  (5594°  F.) ;  when  quite  dry,  at  305°  to  339°  C.  (581°  to 
642-2°  F.)  ;  the  oxalate  moist,  at  278°  C.  (5324°  F.).  Another  eligible  compound 
for  reduction  is  the  crystalline  powder  of  oxide  of  iron,  prepared  by  fusing,  in  a 
clay  crucible,  pure  dried  sulphate  of  iron  with  three  times  its  weight  of  chloride  of 
sodium,  and  then  washing  the  melted  mass  when  cold,  until  everything  soluble  is 
removed.  (  Wohler.^  M.  Crolas  prepares  a  pure  oxide  of  iron  by  adding  chloride 
of  barium  to  the  solution  of  the  chloride  of  iron  to  precipitate  the  contaminating 
sulphate,  getting  rid  of  the  chloride  of  barium  by  crystallization  and  precipitating 
by  solution  of  ammonia.  The  chloride  of  ammonium  is  driven  ofi"  by  heat.  {Joum. 
de  Pharm.,  4e  ser.,  xx.  30.)  The  process  of  M.  P'ugene  Fegueux  consists  in  re- 
ducing the  oxide  of  iron  by  carbonic  oxide,  formed  by  passing  a  stream  of  carbonic 
acid  over  red-hot  charcoal  in  the  reduction-tube,  before  it  reaches  the  oxide  of  iron. 
The  carbonic  acid,  thus  reduced  to  carbonic  oxide,  is  formed  again  by  the  deoxi- 
dizing of  the  ferruginous  oxide. 

Under  the  name  of  "  alcoholized  iron,"  a  powder  of  iron  has  been  introduced 
into  this  country,  said  to  be  prepared,  in  the  eastern  parts  of  Germany,  by  attrition 
of  iron  filings  with  honey,  by  some  cheap  method,  as  by  attachment  to  a  saw-mill 
or  steam  machinery.  It  has  the  appearance  of  powdered  plumbago,  but  under  the 
magnifying  glass  is  seen  to  contain  particles  with  the  metallic  lustre,  and  rounded  as 
if  by  friction.  It  is  soluble  in  diluted  sulphuric  acid,  with  the  escape  of  hydrogen 
free  or  nearly  so  from  sulphur ;  but  a  small  quantity  of  a  black  powder  remains 
undissolved.  (A.  J.  P.,  1867,  p.  11.)  The  relation  of  the  epithet  "alcoholized"  to 
this  powder  is  not  very  obvious,  as  this  name  was  given  originally  to  iron  obtained 
by  passing  alcohol  vapor  over  oxide  of  iron.  It  is  not  much  inferior  to  reduced 
iron,  and  is  better  than  some  preparations  sold  by  that  name. 

Properties.  Powder  of  iron,  called  by  the  French  fer  reduit,  is.  a  light,  taste- 
less powder,  soft  to  the  touch,  of  an  iron-gray  color,  and  without  metallic  lustre. 
If  black,  the  preparation  is  to  be  rejected  as  not  being  fully  deoxidized.  When 
thrown  into  a  dilute  acid,  it  causes  a  lively  effervescence  of  hydrogen  without  odor. 
A  small  portion  of  it,  struck  on  an  anvil  with  a  smooth  hammer,  forms  a  scale 
havyig  a  brilliant  metallic  lustre.  It  takes  fire  upon  the  application  of  a  burning 
body.  On  account  of  its  great  liability  to  oxidation,  it  should  be  kept  in  a  dry 
bottle,  well  stopped.  A  black  powder,  having  a  composition  corresponding  with 
that  of  the  magnetic  oxide  of  iron,  has  been  sold  in  London  and  Edinburgh  under 
the  name  of  Quevenne's  iron.  The  spurious  powder  may  be  known  by  its  having 
a  black  instead  of  an  iron-gray  color,  and  by  its  effervescing  but  slightly  with  acids. 
In  the  process  for  making  reduced  iron,  part  of  the  sesquioxide  almost  always 
escapes  full  deoxidation,  and  comes  out  of  the  tube  a  black  color.  This  part  should 
be  rejected,  instead  of  being  sold  as  reduced  iron,  as  appears  to  have  been  done  by 
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some  manufacturing  chemists.  If  the  preparation  has  been  very  badly  made,  its 
solution  in  dilute  sulphuric  acid  will  produce  an  intensely  red  color  with  sulphocy- 
anide  of  potassium.  It  is  officinally  described  as  "  a  very  fine,  grayish  black,  lus- 
treless powder,  permanent  in  dry  air,  without  odor  or  taste,  and  insoluble  in  water 
or  alcohol.  When  ignited  in  contact  with  air,  it  is  converted  into  ferric  oxide. 
When  treated  with  diluted  sulphuric  acid,  it  causes  the  evolution  of  nearly  odorless 
hydrogen  gas,  and,  on  being  warmed,  it  is  dissolved  without  leaving  a  residue."  (/.  S. 

Tests  of  Purity.  The  Pharmacopoeia  gives  a  quantitative  test,  which  is  based  on 
Carles's  method*  and  that  of  the  British  Pharmacopoeia.  "  If  1  Gm.  of  lleduced 
Iron  be  digested  with  3*5  Gm.  of  iodine,  2-5  Gm.  of  iodide  of  potassium,  and  50 
C.c.  of  distilled  water  for  two  hours,  the  resulting  filtrate  should  have  a  green  color, 
and  should  not  be  rendered  blue  by  gelatinized  starch  (presence  of  at  least  80  per 
cent,  of  metallic  iron)."  U.S.  Schacht  (Fharm.  Zeitung ;  N.  R.^  1877,  p.  207) 
proposes  the  following  tests  of  purity.  "  It  should  be  completely  soluble  in  warm, 
diluted,  pure  hydrochoric  acid,  and  the  evolved  gas  (hydrogen)  must  be  entirely 
indifferent  against  paper  impregnated  with  lead  acetate.  When  treated  for  half  an 
hour  with  25  parts  of  a  solution  of  ferric  chloride  of  spec.  grav.  1*300,  in  a  glass- 
stoppered  vial,  under  repeated  shaking,  it  is  entirely  disssolved." 

J.  Creuse  communicated  a  valuable  papqr  to  the  Amer.  Pharm.  Association  in 
1874,  in  which  he  showed  the  deficiencies  of  many  brands  of  commercial  iron  by 
hydrogen,  and  recommended  a  test  based  on  an  estimation  of  the  amount  of  hydro- 
gen liberated  from  a  defioite  weight  of  the  reduced  iron.  0.  Wilner  {Farmaceu- 
tisk  Tiddslcrift,  Aug.  1880;  A.  J.  P.,  1881,  p.  15)  states  that,  1.  The  amount  of 
metallic  iron  in  reduced  iron  can  be  accurately  determined  by  treatment  with  mer- 
curic chloride  and  titration  with  potassium  permanganate.  2.  If  metallic  iron  is 
treated  by  the  aid  of  a  gentle  heat  with  an  excess  of  a  concentrated  solution  of 
mercuric  chloride,  mercurous  chloride  and  metallic  mercury  are  separated,  and  the 
metallic  iron  passes  as  ferrous  chloride  into  solution ;  the  ferrous  and  ferric  oxides 
which  may  be  present  remain  undissolved,  and  therefore  do  not  prevent  the  estima- 
tion of  the  amount  of  metallic  iron  in  the  reduced  iron.  3.  The  amount  of  ferrous 
oxide  in  the  preparation  may  be  estimated  by  treating  the  same  portion  with  hydro- 
chloric acid,  digesting  the  mixture  in  a  closed  vessel  until  the  finely  divided  ferrous 
oxide  becomes  dissolved,  and  titrating  with  potassium  permanganate.  4.  The  ferric 
chloride  which  is  thus  formed  at  the  same  time  has  no  appreciable  action  upon  the 
precipitated  metallic  mercury  and  mercurous  chloride. 

Medical  Properties.  Powder  of  iron,  reduced  from  the  oxide  by  hydrogen,  was 
first  prepared  for  medicinal  purposes  by  Quevenne  and  Miquelard,  of  Paris.  It  is 
one  of  the  best  of  chalybeate  tonics,  nearly  free  from  astringency,  and,  according 
to  Quevenne  and  M.  Costes,  of  Bordeaux,  yields  the  largest  proportion  of  iron  into 
the  gastric  juice.  The  chief  objection  to  it  is  the  difficulty  of  obtaining  it  well 
prepared.  Much  of  the  powder  of  iron  found  in  the  shops  is  not  to  be  depended 
on,  in  consequence  of  imperfect  reduction.  Observations  to  determine  its  thera- 
peutic value,  compared  with  that  of  the  other  ferruginous  preparations,  were  made 
by  M.  Costes,  for  nearly  four  years,  at  the  Saint-Andre  hospital,  of  Bordeaux,  and 
with  results  highly  favorable  to  it.  The  dose  is  from  three  to  six  grains  (0-20-0-40 
Gm.)  several  times  a  day,  given  in  powder  or  pill.  It  is  sometimes  prepared 
with  chocolate  in  the  form  of  lozensjes. 

Off.  Prep.  Pilulae  Ferri  lodidi,  '[J.  S. 

*  P.  Carles  estimates  the  proportion  of  iron  by  the  use  of  a  titrated  solution  of  iodine,  eoi»tain- 
ing  4-53  grammes  of  iodine  and  5  grammes  of 'iodide  of  potassium  in  a  hundred  cubic  centime- 
tres; one  cubic  centimetre  of  this  solution  is  equivalent  to  -01  gramme  of  iron.  O"!  gramme  of  th« 
iron  to  be  tested  should  be  put  in  5  grammes  of  water  in  a  matrass  and  heated.  Then  the  solution 
should  be  added  from  a  burette.  Sometimes  a  little  continuance  of  the  heat  is  necessary  for  th< 
perfection  of  the  reaction,  which  changes  the  color  of  the  liquid  persistent  yellow.  Before  accept- 
ing the  readings  of  the  burette  the  residue  should  be  tested  with  hydrochloric  acid.  Any  efferves- 
cence shows  that  the  iron  has  not  fully  combined  with  the  iodine.  {Journ.  de  Pharm.,  4e  s6r.,  xx.  178.) 
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FICUS.  U.S.,  Br.     Fig. 

(Fi'CUS.) 

"  The  fleshy  receptacle  of  Ficus  Carica,  LioDe  {Nat.  Ord.  Urticaceae,  Artocar- 
peae),  beariug  fruit  upon  its  inner  surface."  U.  S.  "  The  dried  fruit  of  Ficus 
Carica."  Br. 

Caricae,  P.G.;  Ficus  Passa,  Fici,  Fractus  Caricae  ;  Figues,  Fr.;  Feigen,  G.;  Fichi,  /(./  Higos,  Sp. 

Gen.  Ch.  Common  receptacle  turbinate,  fleshy,  converging,  concealiog  the  florets 
in  the  same  or  distinct  individuals.  Male.  Calyx  three-parted.  Corolla  none. 
Stamens  three.  Female.  Calyx  five-parted.  Corolla  none.  Pistil  one.  Seed  one, 
covered  with  the  closed,  persistent,  somewhat  fleshy  calyx.   Willd. 

Ficus  Carica.  Willd.  Sj).  Plant,  iv.  1131  ;  Woodv.  Med.  Bot.  p.  714,  t.  244.  The 
fig-tree,  though  often  not  more  than  twelve  feet  high,  sometimes  rises  in  warm  cli- 
mates twenty-five  or  even  thirty  feet.  Its  trunk,  which  seldom  exceeds  seven  inches 
in  diameter,  is  divided  into  numerous  spreading  branches,  covered  with  a  brown  or 
ash-colored  bark.  Its  large,  palmate  leaves,  usually  divided  into  five  obtuse  lobes, 
are  deep  green  and  shining  above,  pale  green  and  downy  beneath,  and  stand  alter- 
nately on  strong,  round  footstalks.  The  flowers  are  situated  within  a  common  re- 
ceptacle, placed  upon  a  short  peduncle  in  the  axils  of  the  upper  leaves.  This  recep- 
tacle, the  walls  of  which  become  thick  and  fleshy,  constitutes  what  is  commonly 
called  the  fruit ;  though  this  term  is,  strictly  speaking,  applicable  to  the  small  seed- 
like bodies  found  in  great  numbers  on  the  internal  surface  of  the  receptacle,  to  which 
they  are  attached  by  fleshy  pedicels.  Cultivation  has  produced  in  the  fig,  as  in  the 
apple  and  peach,  a  great  diversity  in  shape,  size,  color,  and  taste.  It  is  usually,  how- 
ever, turbinate,  or  top-shaped,  umbilicate  at  the  large  extremity,  of  the  size  of  a  small 
pear,  of  a  whitish,  yellowish,  or  reddish  color,  and  of  a  mild,  mucilaginous,  saccharine 
taste.    The  dried  figs  can  be  partially  restored  to  their  original  shape  by  soaking. 

The  fig-tree  is  supposed  to  have  come  originally  from  the  Levant.  It  was  intro- 
duced at  a  very  early  period  into  various  parts  of  the  south  of  Europe,  and  is  now 
very  common  throughout  the  whole  basin  of  the  Mediterranean,  particularly  in  Italy 
and  France.  To  hasten  the  ripening  of  the  fruit,  it  is  customary  to  puncture  it 
with  a  sharp-pointed  instrument  covered  with  olive  oil.  The  ancient  process  of 
caprijication  is  still  practised  in  the  Levant.  It  consists  in  attaching  branches  of 
the  wild  fig-tree  to  the  cultivated  plant.  The  fruit  of  the  former  contains  great 
numbers  of  the  egsK  of  an  insect  of  the  genus  Cynips,  the  larvje  of  which,  as  soon 
as  they  are  hatched,  spread  themselves  over  the  cultivated  fruit,  and,  by  conveying 
the  pollen  of  the  male  organs  over  which  they  pass  to  the  female  florets,  hasten  the 
impregnation  of  the  latter,  and  cause  the  fig  to  come  quickly  to  perfection,  which 
might  otherwise  ripen  very  slowly,  or  wither  and  drop  ofi"  before  maturity.  Some 
authors  attribute  the  effect  to  the  piercing  of  the  fruit  by  the  young  insects.  Ac- 
cording to  Landerer,  the  unripe  fig  contains  an  irritant  juice,  which  inflames  the 
skin,  and  may  even  disorganize  it.   (See  A.  J.  P.,  xxxiii.  215.) 

The  figs,  when  perfectly  ripe,  are  dried  by  the  heat  ol  the  sun,  or  in  ovens.  Those 
imported  into  this  country  come  chiefly  from  Smyrna,  packed  in  drums  or  boxes. 
They  are  more  or  less  compressed,  and  are  usually  covered  in  cold  weather  with  a 
whitish  saccharine  efflorescence,  which  melts  in  the  middle  of  summer,  and  renders 
them  moist.  The  best  are  yellowish  or  brownish,  somewhat  translucent  when  held 
to  the  light,  and  filled  with  a  sweet  viscid  pulp,  in  which  are  lodged  numerous  small 
yellow  seeds.  They  are  much  more  saccharine  than  the  fresh  fruit.  Their  chief 
constituents  are  grape  sugar,  which  is  present  in  the  dried  fruit  to  the  amount  of 
60—70  per  cent.,  and  gum  or  mucilage. 

Medical  Properties  and  Uses.  Figs  are  nutritious,  laxative,  and  demulcent. 
In  the  fresh  state  they  are  considered,  in  the  countries  where  they  grow,  a  whole- 
some and  agreeable  aliment,  and  have  been  employed  from  time  immemorial.  They 
are  apt,  however,  when  eaten  freely,  to  produce  flatulence,  pain  in  the  bowels,  and 
diarrhoea.  Their  chief  medical  use  is  as  a  laxative  article  of  diet  in  constipation. 
They  occasionally  enter  into  demulcent  decoctions ;  and,  when  roasted  or  boiled, 
and  split  open,  are  sometimes  applied  as  a  cataplasm  to  the  gums. 

Of.  Prep.  Confectio  Sennae. 
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.FCENICULUM.   U.S.     Fennel. 

( F(E-NIC'  U-LUM— f?-iilk'yu-lum.) 

"  The  fruit  of  Foeniculum  vulgare.  Gaertner.  (Nat.  Ord.  Umbellifera9,  Ortho- 
epermae.)"  U.S.  "  The  fruit  of  Foeniculum  dulce.  D.  C.    Imported  from  Malta."  i?r. 

Foeniouli  Fructus,  Br.;  Fructus  Foeniculi,  F.  G.;  Fennel  Fruit  (Seed),  Sweet  Fennel  Fruit; 
Fenouil,  Fruits  (Seinences)  de  Fenouil,  Fr.;  Fenchel,  FenchelsamenjG'./  Finnocehio,  It.;  Hinojo,  Sp. 

The  plant  producing  fennel-seed  was  attached  by  Linnaeus  to  the  genus  Anethum, 
but  was  separated  from  it  by  De  Candolle,  and  placed,  with  three  or  four  others,  la 

a  new  genus  styled  Foeniculum,  which  has  been  gen- 
erally adopted  by  botanists.  The  Anethum  Foenicu- 
lum of  Linnaeus  embraced  two  varieties,  the  common 
or  wild  fennel,  and  the  sweet  fennel;  the  latter  being 
the  plant  usually  cultivated  in  the  gardens  of  Europe. 
These  are  considered  by  De  Candolle  as  distinct  spe- 
cies, and  named  respectively  Foeniculum  vulgare  and 
Foeniculum  dulce,  but  the  correctness  of  the  opinion 
of  the  great  Swedish  botanist  is  now  generally  ad- 
mitted. 

Gen.  Ch.     Calyx  a  tumid  obsolete  rim.     Petals 
roundish,  entire,  involute,  with  a  squarish  blunt  lobe. 
Fruit  nearly  taper.    Half-fruits  with  five  prominent 
TransTerse  section  of  Fennel,  magnified  bluntlv  keeled  ridgcs,  of  which  the  lateral  are  on  the 

to  show  the  oil-lubes.  ,         •'     ,  ,         i  i      .        ^r•  •       i     •       i         i 

edge,  and  rather  broadest.  Vittse,  single  in  the  chan- 
nels, 2  on  the  commissure.     Involucre  none.    Lindley. 

Foeniculum  vxdgare.  De  Cand.  Prodrom.  iv.  142. — Anethum  Foenicidum.  Linn.; 
Woodv.  Med.  Bot.  p.  127,  t.  49.  Common  Fennel  has  a  biennial  or  perennial  taper- 
ing root,  and  an  annual,  erect,  round,  striated,  smooth,  green,  and  copiously  branch- 
ing stem,  which  usually  rises  three  or  four  feet  in  height.  The  leaves,  which  stand 
alternately  at  the  joints  of  the  stem,  upon  membranous  striated  sheaths,  are  many 
times  pinnate,  with  long,  linear,  pointed,  smooth,  deep  green  leaflets.  The  flowers 
are  in  large,  flat,  terminal  umbels,  with  from  thirteen  to  twenty  rays,  and  destitute 
both  of  general  and  partial  involucres.  The  corolla  consists  of  five  petals,  which,  as 
well  as  the  stamens,  are  golden-yellow.  The  fruit  is  ovate,  rather  less  than  two  lines 
in  length  by  about  a  line  in  breadth,  and  of  a  dark  color,  especially  in  the  channels. 
The  plant  is  a  native  of  Europe,  growing  wild  upon  sandy  and  chalky  ground  through- 
out the  continent,  and  is  also  abundant  in  Asia,  possibly  extending  as  far  as  China. 
The  variety  F.  officinale  of  Merat  and  De  Lens  is  chiefly  characterized  by  its  fruit 
being  twice  as  long  as  that  of  the  ordinary  plant,  and  also  a  little  curved,  of  a  less 
dark  color,  with  prominent  ridges,  and  a  persistent  peduncle.  It  is  sweeter  and  more 
aromatic  than  common  fennel-seed. 

F.  dulce.  De  Cand.  Prodrom.  iv.  142.  Sweet  Fennel  bears  a  general  resemblance 
to  F.  vulgare,  but  difiiers  in  having  its  stem  somewhat  compressed  at  the  base,  its 
radical  leaves  somewhat  distichous,  and  the  number  of  rays  in  the  umbel  only  from 
6  to  8.  It  is  also  a  much  smaller  plant,  being  only  about  a  foot  high ;  its  flowers 
appear  earlier ;  and  its  young  shoots  or  turiones  are  sweeter  and  edible.  In  Italy  it 
is  cultivated  as  a  garden  vegetable,  the  shoots  being  eaten  boiled  or  as  a  salad. 

The  roots  of  fennel  were  formerly  employed  in  medicine,  but  are  generally  infe- 
rior in  virtues  to  the  fruit,  which  is  now  the  only  officinal  portion.  It  is  stated  that 
manufacturers  of  the  oil  usually  distil  the  whole  plant.  Commerce  is  partly  supplied 
from  the  product  of  our  own  gardens ;  but  much  the  larger  portion  of  the  medicine 
is  imported  from  Europe,  and  chiefly,  as  we  have  been  informed,  from  Grermany.  Dur- 
ing the  winter  of  1879  much  of  the  seed  in  the  German  market  was  adulterated  with 
fennel-seed  partially  deprived  of  its  oil.  The  fennel-seed  cultivated  here  is  sweeter 
and  more  aromatic  than  that  from  abroad,  probably  in  consequence  of  its  greater 
freshness. 

Fennel-seeds  (half-fruits)  are  oblong  oval,  from  one  to  three  or  four  lines  in  length, 
flat  on  one  side,  convex  on  the  other,  not  unfrequently  connected  by  their  flat  sur- 
faces, straight  or  slightly  curved,  brownish  or  of  a  dark  grayish  green  color,  with 
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fine  prominent,  obtuse,  yellowish  ridges  on  the  convex  surface.  On  section  the  vittae 
or  oil-tubes  are  seen  to  be  very  well  developed,  and  to  be  situated  one  between  each 
pair  of  ridges  and  two  upon  the  flat  face  of  each  mericarp.  There  are  two  varieties 
of  fennel  seed ;  one  which  is  probably  the  product  of  the  wild  fennel  growing  in 
the  south  of  France,  is  from  one  to  two  lines  long,  dark-colored,  rather  flat,  almost 
always  separate,  and  without  footstalks :  the  other  is  from  three  to  five  lines  in  length, 
lighter-colored,  with  much  more  prominent  ridges,  often  conjoined  by  their  flat  sur- 
face, and  very  frequently  provided  with  a  footstalk.  They  do  not  difier  essentially 
in  aromatic  properties.  The  odor  of  fennel-seed  is  fragrant,  its  taste  warm,  sweet, 
and  agreeably  aromatic.  It  yields  its  virtues  to  hot  water,  but  more  freely  to  alco- 
hol. The  essential  oil  may  be  separated  by  distillation  with  water.  (See  Oleum 
Fceniatli.)  From  960  parts  of  the  seed,  Neumann  obtained  20  parts  of  volatile 
and  120  of  fixed  oil. 

Medical  Properties  and  Uses.  Fennel-seed  was  used  by  the  ancients.  It  is  one  of 
our  most  grateful  aromatics,  and  in  this  country  is  much  employed  as  a  carminative, 
and  as  a  corrigent  of  other  less  pleasant  medicines,  particularly  senna  and  rhubarb. 
It  is  recommended  for  these  purposes  by  the  absence  of  any  highly  excitant  prop- 
erty. An  infusion  may  be  prepared  by  introducing  two  or  three  drachms  of  the 
seeds  into  a  pint  of  boiling  water.  The  dose  of  the  bruised  or  powdered  seeds 
is  from  a  scruple  to  half  a  drachm  (1-3— 1-95  Gm.).  In  infants  the  infusion  is 
frequently  employed  as  an  enema  for  the  expulsion  of  flatus. 

Off.  Prep.  Aqua  Foeniculi,  Br.;  Pulvis  Glycyrrhizae  Compositus,  U.  S. 

FRAXGULA.  U.S.     Frangula.     \_Buchthom.'] 

(FRAX'GU-LA.) 

"  The  bark  of  Rhamnus  Frangula,  Linne  (Nai.  Ord.  Rhamnaceae),  collected 
at  least  one  year  before  being  used."    U.  S. 

Alder  Buckthorn;  Cortex  Frangulae,  P.G.;  Bourdaine,  Bourgdne,  Fr.:  Fanlbanmrinde,  6. 

Gen.  Ch.  Calyx  four-  to  five-cleft,  the  tube  campanulate  lined  with  the  disk. 
Petals  small,  short-clawed,  notched  at  the  end,  wrapped  around  the  short  stamens, 
or  sometimes  none.  Ovary  from  two-  to  four-celled.  Drupe  berry-like,  containing 
two  to  four  separated  seed-like  nutlets.    Grays  Manual. 

R.  frangula.  Linn.  B.  dr  T.  65. — Frangula  vulgaris.  Reichert.  The  Alder 
Buckthorn  is  an  erect  glabrous  shrub  ten  to  fifteen  feet  high,  without  thorns,  with 
broadly  ovate  obtuse  leaves,  with  the  margins  entire  or  slightly  sinuate,  the  under 
side  sometimes  slightly  downy,  and  the  rather  numerous  lateral  veins  diverging 
equally  almost  from  the  whole  length  of  the  midrib.  Flowers  all  hermaphrodite, 
two  or  three  together  in  each  axil,  with  the  calyx,  teeth,  petals,  and  stamens  in  fives. 
Fruit  dark  purple,  the  size  of  a  pea.  This  plant  grows  in  hedges  and  bushy  places 
throughout  Europe  and  Russian  Asia,  except  in  the  far  north. 

It  is  probable  that  most  of  the  species  of  the  genus  Rhamnus  have  cathartic 
properties.  An  article  upon  R.  PursJu'ana,  D.  C,  will  be  found  in  Part  II.,  under 
the  heading  of  Cascara  Sagrada.  The  7^.  catliarticus,  Linn.,  or  common  buckthorn, 
grows  in  Europe  along  with  the  officinal  .«pecies,  and  has  become  naturalized  in  this 
country.  Its  bark  is  probably  often  sold  for  the  officinal  article.  It  is  distinguished 
by  its  more  spreading,  thorny  habit,  and  its  dioecious  flowers,  which  are  thickly 
clustered  in  the  axils  and  have  their  parts  in  fours.  The  leaves  also  are  more 
acute,  have  their  margins  finely  serrate  and  their  lateral  veins  mostly  proceeding 
from  the  proximal  half  of  the  midrib.     The  fruit  is  black. 

Properties.  This  bark  is  officinally  described  as  "  quilled,  about  one  twenty-fifth 
of  an  inch  (1  mm.)  thick;  outer  surface  gray-brown,  or  blackish  brown,  with  nu- 
merous, small,  whitish,  transversely-elongated,  suberous  warts  ;  inner  surface  smooth, 
pale  brownish  yellow ;  fracture  in  the  outer  layer  short,  of  a  purplish  tint ;  in  the 
inner  layer  fibrous  and  pale  yellow ;  nearly  inodorous ;  taste  sweetish  and  bitter." 

It  is  not  certainly  known  which  of  the  several  bodies  isolated  from  frangula  bark 
IS  the  purjrative  principle.  The  most  important  body,  frangulin,  the  rhamnoxan- 
thin  CCjgHjgOjg)  of  Bucbner  and  Binswanger,  may  be  obtained  by  Phipson's  process 
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by  macerating  the  bark  for  three  or  four  days  in  carbon  disulphide,  then  permitting 
the  liquid  to  evaporate,  exhausting  the  residue  with  alcohol,  which  leaves  the  fatty 
matter  behind,  evaporating  the  alcoholic  liquid  to  dryness,  and  recrystallizing  from 
ether.  As  thus  obtained  it  is  in  fine  yeliow  crystals,  melting  at  about  249°  C. 
(480*2°  F.),  and  subliming  in  golden-yellow  needles.  It  is  insoluble  in  water,  soluble 
in  160  parts  of  warm  80  per  cent,  alcohol,  nearly  insoluble  in  cold  alcohol,  soluble 
in  hot  fixed  oils,  benzin,  and  oil  of  turpentine.  It  communicates  its  color  to  cotton, 
silk,  and  wool.  Kubly  obtained  an  amorphous  glucoside,  avornin,  CjgHjgOg,  from  the 
bark,  and  Liebermann  and  Waldstein  obtained  from  old  frangula  bark  the  glucoside 
emodiii,  and  proved  its  identity  with  the  same  principle  found  in  rhubarb. 

Medical  Properties.  In  its  fresh  state  this  drug  is  very  irritant  to  the  gastro- 
intestinal mucous  membrane,  producing,  when  taken  in  sufficient  quantity,  violent 
catharsis,  accompanied  by  vomiting,  and  much  pain.  During  drying  it  is  said  to 
lose  much  of  its  irritant  powers,  and  the  dried  bark  is  affirmed  to  resemble  rhubarb 
in  its  action.  In  this  country  it  is  gradually  coming  into  use.  A  decoction  (half 
ounce  to  the  half  pint)  may  be  used  in  tablespoont'ul  doses,  or  a  dessertspoonful 
of  an  elixir,  four  fluidounces  of  the  fluid  extract  to  twelve  of  elixir  of  orange,  or 
the  officinal  fluid  extract  in  doses  of  fifteen  to  thirty  minims  (09  to  1-9  C.c). 

Off.  Prep.  Extractum  Frangulae  Fluidum,  U.  S. 

GALBANUxM.  U.  S.,  Br.     Galbanum. 
(gXl'ba-num.) 

"  A  gum -resin  obtained  from  Ferula  galbaniflua,  Boissier  et  Buhse,  and  probably 
from  other  allied  plants.  (^Kat.  Ord.  Umbelliferae,  Orthosperma;.)"  U.  S.  "A  gum- 
resin,  derived  from  an  unascertained  umbelliferous  plant.  Imported  from  India  and 
the  Levant."  Bj: 

Guinmi-Resina  Galbanum ;  Galban,  MutterTiarz,  G.;  Galbano,  It.,  Sp. 

It  is  uncertain  from  what  plant  galbanum  is  derived.  At  one  time  it  was  supposed 
to  be  the  product  of  Buhon  Galbanum,  an  umbelliferous  plant  of  the  eastern  coast 
of  Africa.  It  has  also  been  referred  to  the  Ferula  Ferulago  of  Linnaeus,  the  Ferula 
galhanifera  of  Lobel,  which  inhabits  the  coast  of  the  Mediterranean,  and  is  found 
also  in  Transylvania  and  the  Caucasus.  But  no  part  of  eitlier  of  these  plants  has 
the  odor  of  galbanum ;  and  it  is,  therefore,  scarcely  probable  that  they  yield  the 
drug.  Mr.  Don,  having  found  the  seeds  taken  from  a  parcel  of  galbanum  to  belong 
to  an  undescribed  genus  of  umbelliferous  plants,  and  concluding  that  they  came  from 
the  same  source  as  the  gum-resin  itself,  gave  the  title  of  Galbanum  to  the  new  genus, 
and  named  the  species  Galbanum  officinale.  This  was  rather  hastily  adopted  by 
the  London  College ;  as  it  is  by  no  means  certain  that  the  same  plant  produced  the 
seeds  and  the  gum-resin.  Specimens  of  a  plant  were  received  in  England  from 
Persia  having  a  concrete  juice  adhering  to  them,  which  was  taken  by  Dr.  Lindley 
for  galbanum :  and  that  botanist,  finding  that  the  plant  belonged  to  an' undescribed 
genus,  named  it  Opoldia,  with  the  specific  name  galhanifera.  Dr.  Pereira,  how- 
ever, found  the  substance  not  to  be  galbanum ;  and  this  supposed  origin  of  the 
drug,  therefore,  must  be  considered  as  more  than  doubtful.  A  German  traveller, 
F.  A.  Buhse,  who  has  resided  in  Persia,  states  that,  in  1848,  he  met  with  the  gal- 
hanum  plant  on  the  declivities  of  the  Demavend,  near  the  southern  coast  of  the 
Caspian.  He  saw  the  gum-resin  exuding  spontaneously  from  the  plant,  and  was 
informed  by  the  natives  that  the  drug  was  collected  from  it.  The  plant  is  a  Ferula, 
and  has  received  the  name  of  F.  galbaniflua,  Boissier  and  Buhse.  Buhse  also  states 
that  the  Persian  galbanum  is  yielded  by  a  second  plant,  which  is  doubtfully  distinct- 
from  F.  galbaniflua ;  this  is  the  F.  rubricaulis,  ^ohsieT  (F.  erubescens,  Berg). 
Galbanum  is  said  to  be  obtained  by  making  incisions  into  the  stem,  or  cutting  it 
ofi"  a  short  distance  above  the  root.  A  cream-colored  juice  exudes,  which  concretes 
upon  exposure  to  the  air.  A  portion  of  juice  also  exudes  spontaneously  from  the 
joints,  and  hardens  in  the  shape  of  tears.  The  drug  is  brought  from  India  and 
the  Levant. 

Properties.  Galbanum  usually  appears  in  the  form  of  masses  composed  of 
whitish,  reddish,  or  yellowish  tears,  from  the  size  of  a  pin's  head  to  that  of  a  pea,  and 
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larger,  irregularly  ag^glutinated  by  a  darker  colored  yellowish  brown  or  greenish 
substance,  more  or  less  translucent,  and  generally  mixed  with  pieces  of  stalk,  seeds, 
or  other  foreign  matters.  It  is  also  found,  though  rarely  in  our  markets,  in  the 
state  of  distinct  roundish  tears,  about  as  large  as  a  pea,  of  a  yellowish  white  or  pale 
brownish  yellow  color,  shining  externally  as  if  varnished,  translucent,  and  often 
adhering  together.  Galbanum  has  in  cool  weather  the  consistence  of  firm  wax, 
but  softens  in  summer,  and  by  the  heat  of  the  hand  is  rendered  ductile  and  adhe- 
sive. At  100°  C.  (212°  F.)  it  is  sufficiently  liquid  to  admit  of  straining;  and  it 
generally  requires  to  be  strained  before  it  can  be  used.  A  dark  brown  or  blackish 
color,  a  consistence  always  soft,  the  absence  of  whitish  grains,  a  deficiency  in  the 
characteristic  odor  and  taste,  and  the  intermixture  of  earthy  impurities,  are  signs 
of  inferiority. 

The  odor  of  galbanum  is  peculiar  and  disagreeable ;  its  taste  bitterish,  warm,  and 
acrid;  its  sp.  gr.  1-212.  Triturafed  with  water,  it  forms  an  imperfect  milky  solu- 
tion, which  on  standing  deposits  the  greater  portion  of  what  was  taken  up.  Wine 
and  vinegar  act  upon  it  in  a  similar  manner.  Alcohol  dissolves  a  considerable  pro- 
portion, forming  a  yellow  tincture,  which  has  the  smell  and  taste  of  galbanum,  and 
becomes  milky  with  water,  but  affords  no  precipitate.  In  dilute  alcohol  it  is  wholly 
soluble,  with  the  exception  of  impurities.  Ether  dissolves  the  greater  portion. 
"  When  moistened  with  alcohol,  galbanum  acquires  a  purple  color  on  the  addition 
of  a  little  hydrochloric  acid."  U.  S.  It  contains  volatile  oil,  resin,  and  mucilage. 
The  oil,  amounting  to  7  per  cent.,  is  a  slightly  yellowish  liquid,  partly  consisting  of 
a  hydrocarbon,  C^gHjg,  boiling  at  from  170°  to  180°  C.  The  greater  part  of  oil 
of  galbanum,  however,  consists  of  hydrocarbons  of  a  much  higher  boiling  point. 
The  crude  oil  is  dextrogyrate.  The  resin,  constituting  about  60  per  cent.,  is  very 
soft,  and  dissolves  in  ether  or  in  alkaline  liquids,  even  in  milk  of  lime,  but  only  par- 
tially in  bisulphide  of  carbon.  When  heated  with  hydrochloric  acid  for  some  time, 
it  yields  umbelli/erone,  CgHgOg,  which  may  be  dissolved  from  the  acid  liquid  by 
means  of  ether  or  chloroform,  and  obtained  on  evaporation  in  colorless  acicular 
crystals.  The  aqueous  solution  of  umbelliferone  exhibits,  especially  on  addition  of 
an  alkali,  a  brilliant  blue  fluorescence,  which  is  destroyed  by  an  acid.  If  a  small 
fragment  of  galbanum  is  immersed  in  water,  a  fluorescence  is  produced  by  a  drop 
of  ammonia.     Asafoetida  shows  the  same,  but  ammoniacum  does  not. 

Galbanum  submitted  to  dry  distillation  yields  a  thick  oil  of  brilliant  blue  color. 
This  oil  on  rectification  yields  a  greenish  portion,  and  then  a  superb  blue  oil.  Kach- 
ler  (£er.  Ch.  Ges.,  1871,  p.  36)  found  a  colorless  oil,  CjgHjg,  and  a  blue  oil,  C,„H,gO, 
boiling  at  289°  C.  The  blue  oil,  according  to  Kaehler,  after  purification,  agrees 
with  the  blue  oil  of  the  flowers  of  Matricaria  Chamomilla. 

By  fusing  galbanum  resin  with  potash,  Hlasiwetz  and  Barth  (Ann.  Ch.  Pharm., 
130,  p.  35-4)  obtained  resorcin,  together  with  acetic  and  volatile  fatty  acids. 

According  to  Ludewig.  a  gum-resin,  designated  as  Persian  galbanum,  is  received 
in  Russia  by  the  way  of  Astracan  or  Orenburg,  and  is  the  kind  used  in  that 
country.  It  comes  enclosed  in  skins,  and  is  in  masses  of  a  reddish  brown  color 
with  whitish  streaks,  of  a  disagreeable  odor,  somewhat  like  that  of  asafoetida,  and 
of  an  unpleasant,  bitter,  resinous  taste.  It  is  so  soft  as  to  melt  with  a  slight  eleva- 
tion of  temperature.  It  differs  from  common  galbanum  in  its  odor,  in  its  color, 
which  is  never  greenish,  and  in  the  absence  of  tears,  and  is  probably  derived  from  a 
different  plant.     It  abounds  in  impurities. 

Medical  Properties  and  Uses.  Galbanum  was  known  to  the  ancients.  It  is 
stimulant,  expectorant,  and  antispasmodic,  and  is  considered  as  intermediate  in 
power  between  ammoniac  and  asafoetida.  It  has  chiefly  been  used  in  chronic  affec- 
tions of  the  bronchial  mucous  membrane,  amenorrhcea,  and  chronic  rheumatism. 
It  is  occasionally  applied  externally  as  a  plaster  to  indolent  swellings,  with  the  view 
of  promoting  resolution  or  suppuration.  The  dose  is  from  ten  to  twenty  grains 
(065-1 -3  Gm.),  and  may  be  given  in  pill,  or  triturated  with  gum  arable,  sugar, 
and  water,  so  as  to  form  an  emulsion. 

Off.  Prep.  Emplastrum  Asafoetidae,  U.S.;  Empla-strum  Galbani;  Pilula  Assa- 
fcetidae  Composita,  Br.;  Pilulae  Galbani  Compositae,  U.  S. 
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GALL  A.   U.S.     Nutgall     \_Galh.'] 
(gXl'la.) 

"  Excrescences  on  Quercus  lusitanica,  Webb,  var.  infectoria,  De  Candolle  {Nat. 
Ord.  Cupuliferae),  caused  by  the  punctures  and  deposited  ova  of  Cynips  Gallse  tinc- 
toriae.  Olivier.  ( C?ass,  Insecta.  OrcZer,  Hymenoptera.)"  t/] /S*.  "  Excrescences  on 
Quercus  infectoria,  caused  by  the  punctures  and  deposited  ova  of  Diplolepis  Gallae 
tinctoriae."  Br. 

Gallae,  P.O.;  Gale  Halepense,  vel  Hercica,  vel  Levantica,  vel  Tinctoria,  vel  Quercina;  Galle  de 
Chene,  Noix  de  Galle,  Fr.;  Gallapfel,  O.;  Galla,  It.;  Agallas  de  Levante,  Sp. 

Many  plants,  when  pierced  by  certain  insects,  particularly  those  of  the  genus 
Cynips,  are  affected  at  the  points  of  puncture  with  a  morbid  action,  resulting  in 
excrescences,  which,  as  they  are  derived  from  the  juices  of  the  plant,  partake  more 
or  less  of  its  chemical  character.  Most  of  the  oaks  are  occasionally  thus  affected ; 
and  the  resulting  excrescences,  having  in  a  high  degree  the  astringency  of  the  plant, 
have  been  employed  for  various  practical  purposes.  They  are  known  by  the  name 
0^ galls,  a  term  which,  as  well  as  their  use  in  medicine,  has  been  handed  down  from 
the  ancients.  Quercus  infectoria,  Q.  jEgilops,  Q.  exceUa,  Q.  Ilex,  Q.  Cerris,  and 
Q.  Rohur  have  been  particularized  as  affording  this  product;  but  it  is  now  generally 
admitted,  on  the  authority  of  Olivier,  that  the  officinal  galls  are  derived  chiefly,  if 
not  exclusively,  from  Q.  infectoria."^ 

Quercus.  See  Quercus  Alia. 

Quercus  infectoria.  Willd.  Sp.  Plant,  iv.  436  ;  Olivier,  Voy.  Orient,  t.  14  et  15 ; 
Carson,  lllust.  of  Med.  Bot.  ii.  40,  pi.  85.  The  dyers  oak  is  a  small  tree  or  shrub, 
with  a  crooked  stem,  seldom  exceeding  six  feet  in  height.  The  leaves  are  obtusely 
toothed,  smooth,  of  a  bright  green  color  on  both  sides,  and  stand  on  short  footstalks. 
The  acorn  is  elongated,  smooth,  two  or  three  times  longer  than  the  cup,  which  is 
sessile,  somewhat  downy,  and  scaly.  This  species  of  Quercus  grows,  according  to 
Olivier,  throughout  Asia  Minor,  from  the  Archipelago  to  the  confines  of  Persia. 
Captain  M.  Kinnier  found  it  also  in  Armenia  and  Kurdistan ;  General  Hardwicke 
observed  it  growing  in  the  neighborhood  of  Adwanie ;  and  it  probably  pervades 
the  middle  latitudes  of  Asia. 

The  gall  originates  from  the  puncture  of  the  Cynips  qriercHsfolii  of  Linnaeus, 
the  Diplolepis  gallae,  tinctorise  of  Geoffroy,  a  hymenopterous  insect  or  fly,  with  a 
f:xwn-colored  body,  dark  antennae,  and  the  upper  part  of  its  abdomen  shining  brown. 
The  insect  pierces  the  shoots  and  young  boughs,  and  deposits  its  egg  in  the  wound. 
This  irritates  the  part,  and  a  small  tumor  quickly  rises,  which  is  the  result  of  a 
morbid  growth,  exhibiting  various  cells  under  the  microscope,  but  no  proper  vege- 
table fibre.  The  egg  grows  with  the  gall,  and' is  soon  converted  into  a  larva,  which 
feeds  upon  the  vegetable  matter  around  it,  and  thus  forms  a  cavity  in  the  centre  of 
the  excrescence.     The  insect  at  length  becomes  a  fly,  and  escapes  by  eating  its  way 

*■  Under  the  name  of  Chinese  galls,  a  product  has  been  brought  from  China,  supposed  to  be 
caused  by  an  insect  allied  to  the  Aphis,  as  such  an  insect  has  been  found  in  the  interior  of  them. 
They  are  irregularly  spindle-shaped,  often  more  or  less  bent,  with  obtusely  pointed  protuberances, 
about  two  inches  long  by  an  inch  in  diameter  at  the  central  thickest  part,  of  an  ash  color  and  a 
soft  velvety  feel,  very  light,  hollow,  with  translucent  walls  about  a  line  in  thickness,  of  a  slight  odor 
recalling  that  of  ipecacuanha,  and  a  bitter  astringent  taste.  From  an  examination  of  fragments  of 
leaves  and  petioles  found  among  these  galls,  Dr.  Schenck  concluded  that  the  tree  on  which  they 
are  found  is  a  species  of  Rhus ;  but,  according  to  M.  Decaisne,  professor  at  the  Museum  of  Natural 
History  in  Paris,  their  true  source  is  probably  the  Disfyliitm  racemosum  of  Zuccarini  {Flor.  Jnpon., 
i.  p.  178,  t.  94),  a  large  tree  of  Japan,  the  leaves  of  which  produce  a  velvety  gall,  resembling  the 
one  in  question.  (Guibourt,  Hist.  Nat.  des  Drogues,  1850,  iii.  703.)  More  recently,  however,  it 
has  been  asserted  by  Mr.  Daniel  Hanbury  that  this  opinion  of  Decaisne  is  erroneous  (P.  J.  Tr., 
Feb.  1862,  p.  421)  ;  as,  in  his  examination  of  the  packages  imported  from  China  and  Japan,  he 
has  found  remains  of  different  parts  of  a  species  of  Rhus,  but  never  any  of  a  Distylium.  Besides, 
the  form  of  the  galls  of  the  Distylium,  as  figured  by  Siebold  and  Zuccarini,  is  entirely  different. 
The  species  of  Rhus  which  yields  the  commercial  Chinese  galls  is  the  It.  semi-alata.  (Murray.)  The 
Chinese  make  great  use  of  this  product  both  in  dyeing  and  as  a  medicine.  L.  A.  Buchner,  Jr., 
has  found  it  to  contain  65  per  cent,  of  tannic  acid  identical  with  that  of  the  officinal  galls.  {Pharm. 
Ceniralblatt,  July,  1851,  p.  526.)  It  is  recommended  by  Stenhouse  for  the  manufacture  of  gallic 
acid,  being  preferable  for  this  purpose  to  the  officinal  galls,  in  consequence  of  its  less  amount  of 
coloring  matter.  {P.  J.  Tr.,  Dec.  1862.)  An  inferior  kind  of  galls  is  produced  in  great  quantities 
in  England,  by  the  attack  of  the  Cynips  Kollari  of  Hartig,  upon  the  common  English  oak;  but 
they  have  been  ascertained  to  contain  little  tannic  acid,  and  are  of  little  value. 
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out.  The  giills  are  in  perfection  \vhen  fully  developed,  before  the  egg  has  been 
hatched,  or  the  fly  has  escaped.  Collected  at  this  period,  they  are  called,  from  their 
dark  color,  hlue^  green,  or  black  galls,  and  are  most  highly  esteemed.  Those  which 
are  ixathered  later  and  have  been  injured  by  the  insect  are  v:hit€  galls.  They  are 
usually  larger,  less  heavy  and  compact,  and  of  a  lighter  color  than  the  former. 

The  flails  collected  in  S)Tia  and  Asia  Minor  are  brought  to  this  country  chiefly 
from  the  porta  of  Smyrna  and  Trieste,  or  from  London.  As  they  are  produced 
abundantly  near  Aleppo,  it  has  been  customary  to  designate  them  by  the  name  of 
that  town ;  though  the  designation,  however  correct  it  may  formerly  have  been,  is 
now  wholly  inapplicable,  as  they  are  obtained  from  many  other  places,  and  the  pro- 
duce of  different  parts  of  Asiatic  Turkey  is  not  capable  of  being  discriminated,  at 
least  in  our  markets.  Great  quantities  of  galls,  very  closely  resembling  those  from 
the  Mediterranean,  have  been  brought  to  the  United  States  from  Calcutta.  Dr. 
Royle  states  that  they  are  taken  to  Bombay  from  Bussorah  through  the  Persian 
Gulf.  We  are,  nevertheless,  informed  that  galls  are  among  the  products  of  Moultan. 
Those  of  France  and  other  southern  countries  of  Europe  have  a  smooth,  shining 
reddish  surface,  arc  little  esteemed,  and  are  seldom  brought  to  the  United  States. 

Properties.  Galls  are  nearly  round,  from  the  size  of  a  pea  to  that  of  a  very  large 
cherry,  with  a  surface  usually  studded  with  small  tuberosities,  in  the  intervals  of 
which  it  is  smooth.  The  best  are  externally  of  a  dark  bluish  or  lead  color,  some- 
times with  a  greenish  tinge,  internally  whitish  or  brownish,  hard,  solid,  brittle,  with 
a  flinty  fracture,  a  striated  texture,  and  a  "small  spot  or  cavity  in  the  centre,  indi- 
cating the  presence  of  the  undeveloped  or  decayed  insect.  Their  powder  is  of  a 
light  yellowish  gray.  Those  of  inferior  quality  are  of  a  lighter  color,  sometimes 
reddish  or  nearly  white,  of  a  loose  texture,  with  a  large  cavity  in  the  centre,  com- 
municating externally  by  a  small  hole  through  which  the  fly  has  escaped.  The  U. 
S.  P.  directs  that  "  light,  spongy  and  whitish-colored  Nutgalls  should  be  rejected," 
but  allows  "  in  the  centre  a  cavity  containing  either  the  partly  developed  insect,  or 
pulverulent  remains  left  by  it,"  and  therefore  permits  white  galls  of  good  quality. 
Galls  have  a  bitter,  very  astringent  taste,  and  when  whole  are  inodorous  or  nearly  so, 
but  bruised  or  in  powder  they  have  a  decided  and  peculiar  though  not  very  strong 
smell.  The  tannin  of  galls,  which  is  a  distinct  variety  usually  known  as  gallo-tnnnic 
acid,  appears  to  exist  in  the  galls  as  a  glucoside,  but  one  very  easily  broken  up  by  fer- 
ments like  pectase  into  glucose  and  dl-galUc  acid,  Cj^Hj^Og,  which  is  the  material, 
therefore,  extracted  from  the  galls.  This  di-gallic  acid  may  be  considered  as  the 
anh^-dride  of  gallic  acid,  C^HgO^,  formed  from  two  molecules  of  this  latter  by  the 
elimination  of  one  molecule  of  water.  Commercial  tannin  yields  from  0  to  22  per 
cent,  of  glucose,  showing  the  presence  of  varying  amounts  of  the  unaltered  glucoside. 
Galls  yield  on  an  average  from  65  to  77  per  cent,  of  tannin.  (See  Aciduni  Tannicum 
and  Acidnm  Gallicum,  pages  114  and  60.)  All  the  soluble  matter  of  galls  is  taken 
up  by  forty  times  their  weight  of  boiling  water,  and  the  residue  is  tasteless.  Alcohol 
dissolves  seven  parts  in  ten,  ether  five  parts.  (^Thompsons  Dispensatory.^  A 
saturated  decoction  deposits  upon  cooling  a  copious  pale  yellow  precipitate.  The 
infusion  or  tincture  affords  precipitates  with  sulphuric  and  hydrochloric  acids,  lime- 
water,  and  the  carbonates  of  ammonium  and  potassium  ;  with  solutions  of  acetate 
and  subacetate  of  lead,  the  sulphates  of  copper  and  iron,  the  nitrates  of  silver  and 
mercury,  and  tartrate  of  antimony  and  potassium ;  with  solution  of  gelatin ;  and 
with  the  infusions  of  Peruvian  bark,  columbo,  opium,  and  many  other  vegetables, 
especially  those  containing  alkaloids,  with  most  of  which  tannic  acid  forms  insoluble 
compounds.  The  infusion  of  galls  reddens  litmus  paper,  is  rendered  orange  by  nitric 
acid,  milky  by  the  corrosive  chloride  of  mercury,  and  has  its  color  deepened  by 
ammonia  ;  but  yields  no  precipitate  with  either  of  these  reagents.  Sulphate  of  zinc 
was  said  by  Dr.  A.  T.  Thomson  to  occasion  a  slow  precipitate,  but  this  result  was 
not  obtained  by  Dr.  Duncan. 

A  variety  of  galls  was  imported  into  Germany,  which  was  said  to  be  derived 
from  Central  Asia,  especially  from  the  provinces  of  Khokan,  Khiva,  and  Bucharia, 
where  they  are  used  in  dyeing.  They  are  of  various  forms,  some  being  long,  others 
round,  cylindrical,  or  angular  ;  and  sometimes  they  are  grouped  upon  a  single  stalk, 
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and  covered  with  little  elevations.  They  differ  from  all  other  galls  by  their  color, 
being  on  one  side  yellow,  and  on  the  other  of  a  fine  red.  Most  of  them  present  a 
little  opening  ;  and  in  the  interior  are  eggs  and  larvas  of  a  peculiar  species  of  Aphis. 
They  have  yielded,  on  analysis,  43*10  per  cent,  of  tannin,  3-03  of  a  green  wax,  16 
of  cellulose,  and  an  undetermined  quantity  of  fecula  and  volatile  oil.  (E.  Paine, 
Journ.  de  Pharm.,  Avril,  1873,  p.  336.) 

Medical  Properties  and  Uses.  Galls  are  powerfully  astringent,  but  are  no 
longer  used  internally.* 

Off.  Prep.  Tiuctura  Gallse  ;  Unguentum  Gallae ;  Unguentum  Gallae  cum  Opio.  Br. 

GAULTHERIA.  U.S.    Gaultheria.    [Wintergreen.'] 

(GAUL-THE'KI-A— gawl-the'ri-9.) 
Boxberry,  Chickerberry ;  Feuilles  de  Gaulth6rie  (de  Paloninier),  Th6  du  Canada,  Th6  de  Terre- 
neuve,  Fr.;  Canadischer  Thee,  Bergthee,  G. 

"  The  leaves  of  Gaultheria  procumbens.  Linn6.  (^Nat.  Ord.  Ericaceae.)"  U  S. 

Gen.  Ch.  Calyx  five-cleft,  bibracteate  at  the  base.  Corolla  ovate.  Capsule  five- 
celled,  invested  with  the  berried  calyx.  Pursh. 

Gaultheria  procumbens.  Willd.  Sp.  Plant,  ii.  616  ;  Bigelow,  Am.  Med.  Bot.  iii. 
27 ;  Barton,  Med.  Bot.  i,  171.  This  is  a  small,  indigenous,  shrubby,  evergreen 
plant,  with  a  long,  creeping,  horizontal  root,  which  sends  up  at  intervals  one  or  two 
erect,  slender,  round,  reddish  stems.  These  are  naked  below,  leafy  at  top,  and  usu- 
ally less  than  a  span  in  height.  The  leaves  are  short-petiolate,  obovate  or  roundish- 
oval,  about  an  inch  and  a  half  (4  centimeters)  long,  and  three-quarters  of  an  inch  (2 
centimeters)  or  more  broad,  acute,  revolute  at  the  edges  with  a  few  mucronate  ser- 
ratures,  coriaceous,  shining,  bright  green  above,  paler  beneath,  of  unequal  size,  and 
supported  irregularly  on  short  red  petioles.  The  flowers,  of  which  not  more  than 
from  three  to  five  are  usually  on  each  stem,  stand  upon  curved,  drooping,  axillary 
peduncles.  The  calyx  is  white,  five-toothed,  and  furnished  at  its  base  with  two 
concave  cordate  bracts,  described  by  some  as  an  outer  calyx.  The  corolla  is  white, 
ovate,  or  urceolate,  contracted  at  the  mouth,  and  divided  at  the  border  into  five 
small  acute  segments.  The  stamens  have  curved,  plumose  filaments,  and  oblong 
orange-colored  anthers  opening  on  the  outside.  The  germ,  which  rests  upon  a  ring 
having  ten  teeth  alternating  with  the  ten  stamens,  is  roundish,  depressed,  and  sur- 
mounted by  an  erect  filiform  style,  ending  in  an  obtuse  stigma.  The  fruit  is  a 
small,  five-celled,  many-seeded  capsule,  with  a  fleshy  covering,  formed  by  the  en- 
larged calyx,  and  presenting  the  appearance  of  a  bright  scarlet  berry. 

The  plant  extends  from  Canada  to  Georgia,  growing  in  large  beds  in  mountainous 
tracts,  or  in  dry  barrens  and  sandy  plains,  beneath  the  shade  of  shrubs  and  frees, 
particularly  of  other  evergreens,  as  the  Kalmiae  and  Rhododendra.  It  is  abundant 
in  the  pine-barrens  of  New  Jersey.  In  different  parts  of  the  country,  it  is  vari- 
ously called  partridge-herry^  deer-herry,  tea-herry.,  wintergreen,  and  motmtain-tea. 
The  flowers  appear  from  May  to  September,  and  the  fruit  ripens  at  corresponding 
periods.  Though  the  leaves  only  are  officinal,  all  parts  of  the  plant  are  endowed 
with  the  peculiar  flavor  for  which  these  are  employed,  and  which  is  found  in  sev- 
eral other  plants,  particularly  in  the  bark  of  Betida  lenta,  or  sweet  birch.  The  fruit 
possesses  it  in  a  high  degree,  and,  being  at  the  same  time  sweetish,  is  much  relished 
by  some  persons,  and  forms  a  favorite  article  of  food  with  partridges,  and  other 
wild  animals.  To  the  very  peculiar  aromatic  odor  and  taste  which  belong  to  the 
whole  plant,  the  leaves  add  a  marked  astringency.  The  aromatic  properties  reside 
in  a  volatile  oil,  which  may  be  separated  by  distillation.   (See  Oleum  Gaultherise.) 

Medical  Properties  and  Uses.  Gaultheria  has  the  usual  stimulant  operation  of 
the  aromatics,  united  with  astringency,  and  may,  therefore,  be  used  with  advantage 

*  Aromatic  Syrup  of  Galls.  The  following  old  formula  based  upon  one  of  Dr.  Physick's  is  still 
gometimes  employed.  Macerate  for  twenty-four  hours  half  an  ounce  of  ])Owdered  galls,  two 
drachms  of  bruised  cinnamon,  and  two  drachms  of  bruised  nutmeg,  in  half  a  pint  of  brandy  ;  then 
percolate,  and,  when  the  liquor  has  ceased  to  pass,  add  enough  diluted  alcohol  to  yield  half  a  pint 
of  filtered  liquor.  Put  this  into  a  shallovv  capsule,  suspend  over  it  two  ounces  of  sugar  on  a  slip 
of  wire-gauze,  and  set  the  tincture  on  fire.  The  sugar  melts  with  the  flame,  and  falls  into  the 
liquid  beneath.  When  the  combustion  ceases,  agitate  and  filter.  A  highly  astringent  aromatic 
Bvrup  is  obtained,  a  fluidrachm  of  which  may  be  given  in  diarrhoea.  {A.  J.  P.,  xxvii.  416.) 
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in  some  forms  of  chronic  diarrhoea.  Like  other  substances  of  the  same  class,  it  has 
been  employed  as  an  emmenagogue,  and  with  the  view  of  increasing  the  secretion 
of  milk ;  but  its  chief  use  is  in  the  form  of  oil  to  impart  an  agreeable  flavor. 
Death,  from  gastric  inflammation,  has  been  produced  by  about  a  fluidounce  of  the 
oil. 

Off.  Prep.  Oleum  Gaultheriae,  U.  S.;  Spiritus  Gaultheriae,  U.  S. 

GELSEMIUM.  U.S.     Gelsemium.     lYeUow  Jasmine.'] 

(^EL-SEM'I-UM.) 

'•  The  rhizome  and  rootlets  of  Gelsemium  sempervirens.  Aiton.  {Nat.  Ord. 
Losaniaceae.)"  U.  S.  "  The  root  of  Gelsemium  sempervirens  (Gray,  Manual  of 
Botany)."  a  S. 

Gen.  Ch.  Calyx  five-parted.  Corolla  funnel-form,  with  a  spreading  border,  five- 
lobed,  nearly  equal.  Anthers  oblong,  sagittate.  Style  long  and  slender.  Stiymas  two, 
two-parted.  Capsule  elliptical,  flat,  two-valved,  two-celled.  Seeds  flat,  attached  to  the 
margin  of  the  valves. 

Gelsemium  sempervirens.  Gray,  Man.  o/Bot. —  Gelseminum  nitidum.  Michaux. — 
Bignonia  sempervirens.  Willd.  Sp.  Plant,  iii.  291.  Figured  in  A.  J.  P.,  xxvii.  197. 
The  yelloic  or  Carolina  jasmine  is  one  of  the  mast  beautiful  climbing  plants  of  our 
Southern  States,  ascending  lofty  trees,  and  forming  festoons  from  one  tree  to  another, 
and  in  its  flowering  season,  in  the  early  spring,  scenting  the  atmosphere  with  \\& 
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delicious  odor.  The  stem  is  twining,  smooth,  and  shining ;  the  leaves  perennial, 
opposite,  shortly  petiolate,  lanceolate,  entire,  dark  green  above,  and  paler  beneath ; 
the  flowers  in  axillary  clusters,  large,  of  a  deep  yellow  color,  and  fragrant,  with  a 
very  small,  five-leaved  calyx,  and  a  funnel-shaped  corolla,  having  a  spreading,  five- 
lobed,  nearly  equal  border.     The  fruit  is  a  flat,  compressed  capsule,  divisible  into 
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two  parts,  two-celled,  and  furnished  with  flat  seeds,  which  adhere  to  the  margins  of 
the  valves.  The  plant  grows  in  rich,  moist  soils  along  the  sea-coast  from  Virginia 
to  the  south  of  Florida.     The  flowers  are  said  to  be  poisonous. 

Properties.  As  we  have  seen  it  in  commerce,  the  rhizome  is  sliced  into  pieces, 
about  an  inch  in  length,  cylindrical  or  split,  very  light  and  fibrous,  of  a  dirty 
yellowish  white  color,  but  darker  where  the  epidermis  remains,  of  a  slight  feebly 
narcotic  odor,  and  a  bitterish,  not  unpleasant  taste.  It  is  ofiBcinally  described  as 
"  cylindrical,  long,  or  cut  in  sections,  occasionally  an  inch  and  a  quarter  (3  cm.) 
thick,  the  roots  much  thinner ;  externally  light  brown-yellow  with  purplish  brown, 
longitudinal  lines;  tough;  fracture  splintery;  bark  thin,  with  silky  bast-fibres,  closely 
adhering  to  the  pale  yellowish,  porous  wood,  having  fine,  medullary  rays,  and  in  the 
rhizome  a  thin  pith."  The  figure  (page  703),  shows  in  transverse  section  its  well- 
marked  characteristics.  It  yields  its  virtues  to  water,  and  readily  to  diluted  alcohol. 
Analyzed  by  Mr.  Henry  Kollock,  it  was  found  to  contain  gum,  starch,  pectic  acid, 
albumen,  gallic  acid,  fixed  oil,  a  fatty  resin,  a  dry  acrid  resin,  yellow  coloring  matter, 
volatile  oil,  extractive,  lignin,  a  peculiar  alkaloid  called  gelsemine,ssi\ts  of  potassa,  lime, 
and  magnesia,  iron  and  silica.  The  alkaloid,  however,  was  not  obtained  sufficiently 
pure  to  admit  of  a  full  investigation  of  its  properties.  {A.  J.  P.,  xxvii.  203.)  After 
Mr.  Kollock's  experiments,  the  alkaloid  was  obtained  in  a  crystalline  form,  but 
still  impure,  by  Prof.  Maisch,  from  a  tincture  of  the  root,  by  a  process  of  which  a 
very  brief  abstract  is  given  in  A.  J.  P.,  1869,  p.  36,  by  Mr,  C.  L.  Eberle,  who,  in 
the  same  paper,  publishes  the  results  of  his  own  investigation.  Mr.  Eberle  not 
only  extracted  gelsemine,  but  satisfactorily  established  its  alkaline  properties,  and 
proved  that  it  was  not  contained  in  the  wood  of  the  root.  Soon  afterwards,  the 
chemistry  of  Yellow  Jasmine  was  more  thoroughly  investigated  by  Prof  Theo.  Gr. 
Worinley.  (A.  J.  P.,  1870,  p.  1.)  He  obtained  pure  gelsemine  from  the  root,  and 
a  peculiar  acid,  which  he  called  gelseminic  (gelsemic)  acid. 

GeUemic  or  Gelseminic  Acid.  Prof  Wormley  obtains  the  acid  from  a  fluid  ex- 
tract of  the  root,  which  is  actually  a  concentrated  tincture,  by  evaporating  it  on  a 
water-bath  to  about  one-eighth  of  its  volume,  adding  to  the  residue  several  timeaits 
bulk  of  pure  water,  allowing  the  mixture  to  stand  until  the  supernatant  liquid  is 
nearly  or  quite  clear,  then  transferring  to  a  filter,  washing  the  solids  well  with  water, 
and  reducing  the  filtrate  thus  obtaiaed,  together  with  the  washings,  on  a  water-bath, 
to  about  the  volume  of  the  concentrated  fluid  extract.  To  this,  filtered  if  necessary, 
hydrochloric  acid  is  added  in  the  proportion  of  a  drop  of  the  pure  acid  to  each 
fluidounce  of  the  original  fluid  extract ;  the  acidulated  liquid  is  then  agitated  with 
twice  its  volume  of  ether ;  and,  after  the  liquids  have  separated,  the  ethereal  portion 
is  decanted,  the  aqueous  liquid  again  agitated  with  a  similar  quantity  of  ether, 
which  is  in  its  turn  decanted,  and  the  watery  part  finally  washed  with  about  its  vol- 
ume of  ether.  On  mixing  the  ethereal  liquids  thus  obtained,  and  allowing  them  to 
evaporate  spontaneously,  the  gelsemic  acid  is  left,  chiefly  in  the  form  of  nearly  color- 
less groups  of  crystals,  together  with  more  or  less  yellowish  or  brownish  resinous 
matter.  From  this  the  crystals  are  separated  by  washing  with  a  little  cold  absolute 
alcohol,  which  dissolves  the  resin,  with  but  a  little  of  the  crystals.  To  purify  the 
crystals  further,  they  are  mixed  with  a  little  hot  water,  and  extracted  from  the 
mixture  when  cool  by  chloroform,  which,  on  spontaneous  evaporation,  yields  them 
nearly  if  not  quite  colorless. 

The  acid,  when  pure,  is  colorless,  inodorous,  almost  tasteless,  and  readily  crystal- 
lizable,  usually  in  groups  or  tufts  of  fine  needles.  It  has  strong  neutralizing  powers  ; 
combining  with  bases  to  form  completely  neutral  salts,  of  which  those  formed  with 
alkalies  are  freely  soluble,  while  the  others  are  at  best  but  sparingly  soluble  in  water. 
The  acid  itself  is  freely  soluble  in  chloroform  and  ether,  but  slightly  so  in  cold  water, 
which  takes  up  only  about  one-thousandth  of  its  weight  of  the  acid.  Hot  water  dis- 
solves it  more  freely,  but  on  cooling  deposits  it  in  long,  slender  needles.  The  action 
of  concentrated  nitric  acid  may  be  considered  as  a  test.  If  a  drop  of  this  aeid  be 
added  to  gelsemic  acid  or  any  of  its  salts,  it  forms  a  yellow,  reddish,  or  red  solution,^ 
which,  if  treated  with  ammonia  in  excess,  becomes  of  a  deep  blood-red  color,  lasting 
for  hours.     The  ydVu  of  ^  grain  will  exhibit  these  changes.     Caustic  potassa,  soda, 
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or  ammonia,  added  to  the  acid,  causes  it  to  become  intensely  yellow,  and  fonns  with 
it  hicrhly  fluorescent  solutions.  The  acid  is  fusible,  and,  at  a  high  heat,  volatilizable 
without  change. 

Robbins  {Bent.  Chem.  Ges.,  1876,  p.  1182),  who  has  also  investigated  gelsemic 
acid,  states  tliat  it  is  identical  with  sesculin  (the  glucoslde  of  the  horse-chestnut), 
and  gives  it  the  formula  CjoHj^Ojg  +  2H,0.  DragendoriF  (Jahresb.  fur  Pharmct- 
cog.,  Fhartn.  uiid  Toxicol.,  1878,  p.  640)  reinvestigated  the  constituents  of  Gelsem- 
ium sempervirens,  and  found  jesculin  and  gelseminc,  extracting  the  former  out  of 
an  acid  solution  by  chloroform  and  the  latter  from  an  alkaline  solution  by  benzin 
and  chloroform.  Schwartz  (Inaugural  Dissertation,  Dorpat,  1882)  also  found 
jesculin,  the  identity  of  which  he  established  by  a  series  of  reactions,  and  some 
sesculetin,  presumably  from  the  decomposition  of  portions  of  the  aeseulin.  The 
subject  has  very  recently  (A.  J.  P..  July,  1882)  been  re-examined  by  Prof  Worm- 
ley,  who  finds  that  gelsemic  acid  differs  from  sesculin  in  the  following  well-marked 
particulars:  1,  in  crystallization,  the  gelsemic  acid  crystallizes  much  more  readily; 
2,  its  insolubility  in  water  and  ether,  the  gelsemic  acid  is  more  soluble  in  ether 
and  less  soluble  in  water  than  aesculin;  3,  gelsemic  acid  is  not  soluble  in  hydro- 
chloric acid,  while  sesculin  is  ;  4,  corrosive  sublimate  gives  a  copious  yellow  precipi- 
tate with  gelsemic  acid,  while  it  gives  no  result  with  resculin  ;  5,  sulphate  of  copper 
and  acetate  of  lead  yield  precipitates  with  gelsemic  acid  differing  from  those  of  the 
same  reagents  with  sesculin.  Wormley,  therefore,  concludes  that  they  are  "  very 
different  substances." 

Gelsemine,  Gelsemia.  This  may  be  obtained,  according  to  Wormley,  from  the  con- 
centrated extract  from  which  geli^emic  acid  has  been  separated  by  ether,  by  rendering 
it  slightly  alkaline  with  potassa  (Schwartz  {loc.  cit.)  prefers  soda  solution  on  account 
of  the  too  great  energy  of  the  caustic  potassa).  then  agitating  repeatedly  with  chlo- 
roform, which  dissolves  the  alkaloid  with  some  impurities,  and  yields  it.  when  evapo- 
rated at  a  very  moderate  heat,  in  the  form  of  a  hard,  gum-like,  yellowish,  or  brownish 
yellow  solid.  If  this  be  treated  with  a  little  water,  and  acidulated  with  hydrochloric 
acid,  it  yields  the  alkaloid  with  some  impurities  to  the  liquid,  which,  if  now  filtered, 
evaporated  to  about  one-sixteenth  by  volume  of  the  original  fluid  extract  employed, 
and  then  treated  with  a  slight  excess  of  caustic  potassa.  will  give  up  the  alkaloid  in 
the  form  of  a  more  or  less  white  precipitate.  This,  upvon  being  separated,  and  al- 
lowed to  dry,  shrinks  greatly,  and  becomes  dark.  To  purify  it,  the  dry  mass  is 
powdered,  and  dissolved,  with  the  aid  of  a  few  drops  of  hydrochloric  acid,  in  a 
little  water,  from  which  the  alkaloid  is  precipitated  by  a  slight  excess  of  caustic 
potassa,  and  then  taken  up  by  ether,  which  leaves  it,  on  spontaneous  evaporation,  in 
the  state  of  a  very  hard,  brittle,  and  transparent  mass,  strongly  adhering  to  the  sur- 
face of  the  vessel  employed.  If  now  detached  and  pulverized,  it  forms  a  powder 
nearly  or  quite  colorless.     If  still  colored,  it  may  be  again  treated  with  ether. 

Gelsemine,  when  pure,  is  a  colorless  inodorous  solid,  not  yet  obtained  in  well-defined 
crystals,  of  an  intensely  bitter  and  persistent  taste,  having  strongly  basic  properties, 
and  completely  neutralizing  the  strongest  acids.  Of  its  salts,  the  sulphate,  nitrate, 
chloride,  and  acetate  are  freely  soluble  in  water.  It  is  itself  sparingly  soluble  in 
water,  requiring  several  hundred  times  its  weight  for  solution  ;  but  it  is  very  freely 
soluble  in  chloroform  and  ether.  A  drop  of  strong  sulphuric  acid  added  to  a  little 
gelsemine,  or  any  one  of  its  colorless  salts,  produces  with  it  a  reddish  solution,  which, 
if  moderately  heated,  acquires  a  beautiful  purple  color;  but  if  without  heating,  after 
addition  of  sulphuric  acid,  potassium  dichromate  be  added,  a  cherry-red  color  is  im- 
mediately produced.  (Schwartz,  Inaugural  Dissertation,  Dorpat,  1882.)  If  instead 
of  potassium  dichromate  ceroso-ceric  oxide  be  added,  a  beautiful  rose-red  color  is 
obtained.  ( Rohbins.)  Robbins  (loc.  cit.)  gives  it  the  formula  C„H,gNO,,  or  more 
probably  C^H,,Np^. 

Medical  Properties.*    Gelsemium  produces  in  the  healthy  adult  agreeable  sensa- 

*  Gelsemium  is  said  to  have  been  long  popularly  employed  as  a  vermifuge  in  the  Southern  and 
Southwestern  States  ;  but  its  more  valuable  properties  have  been  known  but  for  a  few  years.    Their 
discovery  was  accidental.     A  planter  of  Mississippi,  laboring  under  an  obstinate  bilious  fever,  di- 
rected his  servant  to  get  a  particular  root  from  the  garden,  and  prepare  a  tea  from  it.    The  tea  was 
45 
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tions  of  languor,  with  muscular  relaxation,  so  that  the  subject  finds  some  difficulty 
in  moving  the  eyelids,  and  keeping  the  jaws  closed.  More  largely  taken,  it  occasions 
dizziness,  dimness  of  vision,  dilated  pupil,  general  muscular  debility,  and  universal 
prostration ;  reducing  the  frequency  aud  force  of  the  pulse,  and  the  frequency  of 
respiration,  and  producing  insensibility  to  pain ;  but  without  stupor  or  delirium. 
After  a  short  time  these  symptoms  usually  pass  off,  leaving  no  unpleasant  effects, 
except  that  in  some  instances  there  has  been  severe  diarrhoea.  In  at  least  six  re- 
corded cases,  however,  they  have  progressively  increased  until  death  has  occurred. 
Consciousness  is  usually  preserved  until  near  the  close :  dropping  of  the  jaw,  dila- 
tation of  the  pupil,  and  a  tendency  to  internal  squint  and  ptosis  are  somewhat  charac- 
teristic symptoms.  The  effects  usually  begin  in  half  an  hour,  and  pass  off  in  two 
or  three  hours,  if  at  all. 

The  treatment  of  poisoning  by  gelsemium  should  consist  in  evacuating  the  stomach, 
maintaining  absolute  rest  in  the  horizontal  position,  keeping  up  the  bodily  tempera- 
ture, if  required,  by  external  warmth,  and  administering  spinal  and  arterial  stimu- 
lants. It  is  probable  that  hypodermic  injections  of  atropine,  strychnine,  and  digi- 
taline  would  be  effective. 

Recent  physiological  studies,  whilst  by  no  means  complete,  have  thrown  much 
light  upon  the  action  of  gelsemium.  The  muscular  weakness  which  it  causes  is 
always  associated  with  a  depression  of  reflex  activity,  and  is  the  result  of  a  direct 
paralyzing  influence  upon  the  spinal  cord,  as  probably  is  also  the  diminution  of 
sensibility ;  the  nerves  and  muscles  not  being  sensibly  affected  by  the  poison.  The 
action  upon  the  circulation  is  less  marked  than  upon  the  nervous  system,  the  heart 
and  arterial  pressure  not  being  much  affected  by  therapeutic  doses.  After  toxic 
amounts  there  is  great  depression  of  the  circulation,  which  has  been  shown  by  Dr.  I. 
Ott  to  be  at  least  in  part  due  to  a  direct  action  upon  the  heart.  The  dilatation  of 
the  pupil  which  is  present  in  poisoning  with  the  drug,  and  which  is  also  produced  by 
its  local  application  to  the  eye,  is  probably  due  to  a  paralysis  of  the  oculo-motor  nerve ; 
to  which  also  may  be  ascribed  the  palsy  of  accommodation  and  of  the  external  rectus 
muscle.  The  diseases  in  which  the  medicine  has  baen  prescribed  are  intermittent, 
remittent,  typhoid,  and  yellow  fevers,  the  irritative  fevers  of  childhood,  inflaramatioa 
of  the  lungs  and  pleura,  dysentery,  rheumatism  and  other  inflammatory  affections, 
neuralgia,  dysmenorrhoea,  morbid  wakefulness,  delirium  tremens,  trismus  nascentium, 
chorea,  hysteria,  and  epilepsy.  The  drug  is,  however,  not  applicable  to  the  treatment 
of  low  fevers,  and  is  not  sufficiently  powerful  as  a  cardiac  depressant  to  be  relied 
upon  in  very  sthenic  inflammations;  its  use  should  be  chiefly  restricted  to  spas- 
modic and  neuralgic  affections.  In  supraorbital  neuralgia  and  in  odontalgia  it  has 
been  especially  commended. 

There  is  much  testimony  as  to  its  antiperiodic  properties ;  and  it  may  be  used  as 
an  adjuvant  to  quinine  in  the  treatment  of  remittent  fever.  Dr.  James  D.  McGar- 
ghey  praises  it  especially  in  cases  of  intermittent,  when  the  attacks  are  disposed  to 
return  obstinately  and  irregularly.  {Phila.  Med.  Times,  March  7,  1874.)  It  has 
also  been  employed  with  a  measure  of  success  in  controlling  cardiac  palpitations. 

G-elsemium  should  be  administered  in  the  form  either  of  the  tincture  or  of  the 
fluid  extract ;  the  dose  of  the  tincture  being  five  minims  (0-3  C.c),  that  of  the 
fluid  extract  one  minim  (0  06  C.c.) ;  to  be  repeated,  if  necessary,  every  2,  4,  or 
6  hours,  and  be  gradually  increased  till  the  object  is  obtained,  or  some  obvious 
effect  is  produced  on  the  system.  How  much  exactly  would  produce  fatal  effects 
has  not  been  determined.  In  one  fatal  case  recorded,  40  drops  of  the  fluid  extract 
were  said  to  have  been  taken  ;  but  very  much  less  than  this  would  be  a  dangerous 
dose. 

The  alkaloid  gelsemine  is  exceedingly  powerful.  Prof.  Wormley  injected  one- 
prepared  accordingly,  and  drunk  by  the  invalid,  who  was  soon  afterwards  affected  with  great  pros- 
tration, and  esipecially  muscular  debility,  so  that  he  could  not  raise  a  limb,  but  without  stupor. 
These  effects  gradually  passed  off,  and  with  them  the  fever.  The  servant  had  made  a  mistake  in 
the  root,  and  dug  that  of  the  Gelsemium  instead  of  the  one  intended.  The  planter,  having  made 
this  discovery,  employed  the  root  afterwards  with  success  upon  his  own  plantation  and  in  the 
neighborhood.  The  remedy  passed  into  the  hands  of  irregular  practitioners,  and  was  used  by  the 
"  eclectic  physici&ns"  before  its  virtues  came  to  the  knowledge  of  the  profession. 


PART    I. 


Gelsemium.— Geniiana. 


707 


eighth  of  a  grain  into  a  strong  cat,  with  the  result  of  death  in  one  and  a  half  hours. 
Ho  also  found,  as  the  average  result  of  several  experiments,  that  eight  fluidounces 
of  the  fluid  extract  yield  3-20  grains  of  the  pure  alkaloid.  On  the  basis  of  this 
result,  the  dose  of  gelseuiiu  may  be  estimated  at  the  200th  or  300th  of  a  grain, 
supposing  all  the  virtue  of  the  root  to  reside  in  the  alkaloid.  But  this  estimate 
probably  exceeds  its  strength ;  and  the  proper  dose  can  be  determined  only  by  a 
series  of  carefully  conducted  trials. 

Of.  Prep.  Extractum  Gelsemii  Fluidum,  U.  S.;  Tinctura  Gelsemii,  IT.  S. 


GENTIANA.    U.S.     Gentian. 

(9£N-TI-a'XA— jen-shf-a'na.) 

"  The  root  of  Gentiana  lutea.  Linne.  {Nat.  Ord.  Gentianaceae.)"  U.  S.  "  The 
dried  root  of  Gentiana  lutea."  Br. 

GentiansB  Badiz,  Br.;  Gentinn  Root ;  Radix  Gentianse,  P.  G.;  Radix  Gentiana;  Rubra;  (vel 
Lutese  vel  Majoris) ;  Racine  de  Gentiane  (de  Gentiane  jaune),  Gentiane  jaune,  Fr.;  Enzian,  En- 
ziunwurzel,  Ritterwurzel,  Rother  Euzian,  G.;   Genziana,  It.;  Genciana,  Sp. 

Gen.  Ch.  Corolla  one-pctalled.  Capsule  two-valved,  one-celled,  with  two  longi- 
tudinal receptacles.   Wllld. 

Gentiana  lutea.  Willd.  Sp.  Plant,  i.  1331  ;  "Wood v.  Med.  Bot.  p.  273,  t.  95  ;  Car- 
son, lllust.  of  Med.  Bot.  ii.  12,  pi.  60.  Yellow  Gentian  is  among  the  most  remark- 
able of  the  species  which  compose 
this  genus,  both  for  its  beauty  and 
great  comparative  size.  From  its 
thick,  long,  branching,  perennial 
root,  an  erect,  round  stem  rises  to 
the  height  of  three  or  four  feet, 
bearing  opposite,  sessile,  ovate, 
acute,  five- nerved  leaves  of  a 
bright  green  color,  and  somewhat 
glaucous.  The  lower  leaves,  which 
spring  from  the  root,  are  narrowed  ^' 
at  their  base  into  the  form  of  a  (^ 
petiole.  The  flowers  are  large 
and  beautiful,  of  a  yellow  color, 
peduncled,  and  placed  in  whorls 
at  the  axils  of  the  upper  leaves. 
The  calyx  is  monophyllous,  mem- 
branous, yellowish,  and  semi- 
transparent,  splitting  when  the 
flower  opens,  and  reflected  when 
it  is  fully  expanded  ;  the  corolla 
is  rotate,  and  deeply  divided  into 
five  or  six  lanceolate,  acute  seg- 
ment.< ;  the  stamens  are  five  or 
six.  and  shorter  than  the  corolla. 
This  plant  grows  among  the  Apennines,  the  Alps,  the  Pyrenees,  and  in  other 
mountainous  or  elevated  regions  of  Europe.     The  root  is  the  only  part  used. 

Several  other  species  possess  analogous  virtues,  and  are  used  for  similar  purposes. 
The  roots  of  G.  purpurea  and  G.  punctata,  inhabiting  the  same  regions  as  G.  hctea, 
and  of  G.  Pannonica,  growing  in  Austria,  are  said  to  be  often  mingled  with  the 
ofiBeinal,  from  which  they  are  scarcely  distinguishable.  The  G.  macrophylla  of 
Pallas  is  used  in   Siberia ;  one   indigenous  species,  G.  Cateshsei*  growing  in  the 

*  GentiniAi  Cateubsei.  The  blue  gentian  has  a  perennial,  branching,  somewhat  fleshy  root,  and  a 
simple,  erect,  rough  stem,  rising  eight  or  ten  inches  in  height,  and  bearing  opposite  leaves,  which 
are  ovate-lanceolate,  acute,  and  rough  on  their  margin.  The  flowers  are  of  a  palish  blue  color, 
crowded,  nearly  sessile,  and  axillary  or  terminal.  The  divisions  of  the  calyx  are  linear-lanceolate, 
and  longer  than  the  tube.  The  corolla  is  large,  ventricose,  plaited,  and  divided  at  its  border  into 
ten  segments,  of  which  the  five  outer  are  more  or  less  acute,  the  five  inner  bifid  and  fringed.     The 
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Southern  States,  formerly  had  a  place  in  the  secondary  catalogue  of  the  U.  S.  Phar- 
macopceia,  and  is  reputed  to  be  but  little  inferior  to  the  officinal  species.  G.  qm'n- 
quejlora,  growing  throughout  the  Northern  and  Northwestern  States,  is  said  to  be 
much  used  in  domestic  practice. 

Properties.  As  found  in  the  shops,  gentian  is  in  pieces  of  various  dimensions 
and  shape,  usually  of  considerable  length,  consisting  sometimes  of  longitudinal 
slices,  sometimes  of  the  root  cut  transversely,  twisted,  wrinkled  externally,  sometimes 
marked  with  close  transverse  rings  of  a  grayish  brown  color  on  the  outside,  yellow- 
ish or  reddish  within,  and  of  a  soft,  spongy  texture.  It  is  officinally  described  as 
occurring  "  in  nearly  cylindrical  pieces  or  longitudinal  slices,  about  one  inch  (25 
mm.)  thick,  the  upper  portion  closely  annulate,  the  lower  portion  longitudinally 
wrinkled;  externally  deep  yellowish  brown;  internally  lighter ;  somewhat  flexible 
and  tough  when  damp;  rather  brittle  when  dry;  fracture  uneven  ;  the  bark  rather 
thick,  separated  from  the  somewhat  spongy  meditullium  by  a  black  cambium  line ; 
odor  peculiar,  faint,  more  prominent  when  moistened ;  taste  sweetish  and  persist- 
ently bitter."  U.  S. 

There  is  no  distinct  pith,  no  distinct  liber-cells,  starch  granules,  or  raphides. 
(For  further  details,  see  P.  J.  Tr.,  July,  1872,  p.  42.)  The  odor  is  feeble,  but 
decided  and  peculiar.  The  taste  is  slightly  sweetish  and  intensely  bitter,  without 
being  nauseous.  The  powder  is  yellowish.  Water  and  alcohol  extract  the  taste 
and  virtues  of  the  root. 

Several  chemists,  as  Henry,  Caventou,  Trommsdorff,  Leconte,  and  Dulk,  have 
described  the  bitter  principle  of  gentian  in  an  impure  state  under  the  name  of 
ffenfiajiin,  but  Kromayer,  in  1862,  first  obtained  it  in  a  state  of  purity,  and  gave 
it  the  name  of  gentio-picrui,  and  the  formula  CjoHj^Oj^.  It  is  a  neutral  body, 
crystallizing  in  colorless  needles,  which  readily  dissolve  in  water.  It  is  soluble  in 
spirit  of  wine,  but  in  absolute  alcohol  only  when  aided  by  heat ;  it  does  not  dissolve 
in  ether.  A  solution  of  caustic  soda  forms  with  it  a  yellow  solution.  Under  the 
influence  of  dilute  acids,  gentlo-picrin  is  resolved  into  glucose  and  an  amorphous 
yellowish  brown  neutral  substance  named  gentiogenin.  Fresh  gentian  roots  yield 
about  ^^  per  cent,  of  gentio-picrin.  Another  constituent  is  gentianin,  or  gentisin, 
Cj^HjjOj.  It  forms  tasteless,  yellowish  prisms,  sparingly  soluble  in  alcohol,  and,  with 
alkalies,  yields  intensely  yellow,  crystallizable  compounds,  easily  decomposed  by  car- 
bonic acid.  Hlasiwetz  and  Habermana  showed,  in  1875,  that  when  gentinnin  was 
melted  with  caustic  potash,  it  yielded  j^hloroc/Iuciii,  CgH3(OH)3,  and  oxysalici/Hc 
add  CgH3.(OH)2COOH.     The  latter  was  at  first  called  gentianic  or  gentisinic  acid. 

Prof.  Maisch  believes  that  tannin  is  absent  from  gentian  root,  and  states  that  the 
dark,  olive-green  coloration  observed  when  ferric  chloride  is  added  to  its  preparations 
is  due  to  gentisic  acid.  {A.  J.  P.,  1876,  p.  117) ;  Ville  {A.  J.  P.,  1877,  p.  429)  and 
Davies  (P.  J.  Tr.,  1879,  p.  220)  maintain  that  there  is  a  small  quantity  of  tannin 
in  gentian  root,  but  the  weight  of  evidence  at  present  is  against  the  assertion.  Prof 
Patch  (A.  J.  P.,  1876,  p.  188)  found  that  an  alcoholic  solution  of  an  ethereal  ex- 
tract of  gentian  yielded  a  dark  green  coloration  with  ferric  salts,  but  if  the  alco- 
holic solution  be  diluted  with  water  it  yields  no  precipitate  with  gelatin. 

M.  Louis  Magnes  found  in  the  root,  when  perfectly  dried  at  100°  C.  (212°  F.j, 
15  per  cent,  of  glucose,  and  12  per  cent,  in  the  root  in  its  ordinary  state.  (A.  J.  P., 
pp.  333-4.)  When  gentian  is  macerated  in  cold  water,  it  undergoes  the  vinous 
fermentation,  in  consequence  of  the  presence  of  this  saccharine  principle.  From 
the  fermented  infusion  a  spirituous  liquor  is  obtained  by  distillation,  which,  though 
bitter  and  unpleasant  to  the  smell,  is  said  to  be  relished  by  the  Swiss  and  Tyrolese. 

number  of  stamens  is  five,  and  the  two  stigmas  are  seated  on  the  germ.  The  capsule  is  oblong, 
acuminate,  -with  two  valves,  and  a  single  cell.  0.  Cutesbmi  grows  in  the  grassy  swamps  of  North 
and  South  Carolina,  where  it  flowers  from  September  to  December.  It  was  named  by  Walter  and 
Elliot  in  honor  of  Catesby,  by  whom  it  was  delineated  nearly  a  century  ago.  The  dried  root  is 
6aid  to  have  at  first  a  mucilaginous  and  sweetish  tnste,  which  is  soon  succeeded  by  an  intense  bit- 
terness, approaching  nearly  to  that  of  the  officinal  gentian.  Alcohol  and  boiling  water  extract,  its 
virtues,  and  the  tincture  and  decoction  are  even  more  bitter  than  the  root  in  substance.  It  may 
be  given  in  powder  in  the  dose  of  from  fifteen  to  thirty  grains,  or  in  the  form  of  extract,  infusion, 
wine  or  tincture,  which  may  be  prepared  in  the  manner  directed  for  the  similar  preparations  of 
foreign  gentian. 
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Infusion  of  gentian  is  precipitated  by  tannic  acid  and  the  soluble  salts  of  lead,  but 
is  compatible  with  the  salts  of  iron. 

Hedical  Properties  and  Uses.  Gentian  possesses,  in  a  higb  degree,  the  tonic 
powers  which  characterize  the  simple  bitters.  It  excites  the  appetite,  invigorates 
digestion,  moderately  increases  the  temperature  of  the  body  and  the  force  of  the  cir- 
culation, and  operates  in  fact  as  a  general  corroborant.  In  very  large  doses,  how- 
ever, it  is  apt  to  load  and  oppress  the  stomach,  to  irritate  the  bowels,  and  even  to 
occasion  nausea  and  vomiting.  It  has  been  known  as  a  medicine  from  the  highest 
antiquity,  and  is  said  to  have  derived  its  name  from  Gentius,  a  king  of  Illyria.  Many 
of  the  c-omplex  preparations  handed  down  from  the  Greeks  and  Arabians  contain  it 
among  their  ingredients  ;  and  it  enters  into  most  of  the  stomachic  combinations  em- 
ployed in  modern  practice.  It  may  be  used  in  all  cases  of  pure  debility  of  the  diges- 
tive or^ns,  or  where  a  general  tonic  impression  is  required.  Dyspepsia,  atonic  gout, 
amenorrhoea,  hysteria,  scrofula,  intermittent  fever,  diarrhoea,  and  worms  are  among 
the  many  affections  in  which  it  has  proved  useful ;  but  it  is  the  condition  of  the 
stomach  and  of  the  system  generally,  not  the  name  of  the  disease,  which  must  be 
taken  into  consideration  in  prescribing  it ;  and  there  is  scarcely  a  complaint  in  which 
it  can  be  advantageously  given  under  all  circumstances.  Its  powder  has  been  ap- 
plied externally  to  malignant  and  sloughing  ulcers.  It  should  be  administered  only 
in  the  form  of  preparation.  A  syrup  may  be  prepared  by  forming  a  saccharated. 
infusion  by  means  of  percolation,  and  incorporating  this  at  a  boiling  heat  with  sim- 
ple syrup ;  or,  perhaps  more  eligibly,  by  dissolving  two  drachms  of  the  extract  of 
gentian,  and  afterwards  fifteen  ounc-es  of  sugar,  in  half  a  pint  of  water.  The  porous 
property  of  the  root  causes  it  to  expand  with  moisture,  and  it  has  been  employed, 
as  a  substitute  for  sponge  tent,  in  the  enlargement  of  strictured  passages. 

Off.  Prep.  Extractum  Gentianje  ;  Extractum  Gentianae  Fluidum.  U.  S.;  Infusum 
Gentianse  Compositum,  Br.;  Mistura  Gentianae,  Br.;  Tinctura  Gentianse  Composita. 

GERAXIUM.    U.S.     Geranium.     [Oanesfej//.] 

(9E-RA'XI-CM.) 

"  The  rhizome  of  Geranium  maculatum.  Linne.    (JVaf.  Orrf.  Geraniaceae)."  V.S. 

Cranesbill  Root;  Racine  de  Bec-de-Gnie  tachete,  Racine  de  Picd-de-Comeille,  Fr.;  Fleck- 
Btorchschn.ibel-Wunel,  G. 

Gen.  Ch.  Cali/x  five-leaved.  Corolla  five-petalled,  regular.  Nectary  five  mellif- 
erous glands,  united  to  the  base  of  the  longer  filaments.  Arilli  five,  one-seeded, 
awned,  at  the  base  of  a  beaked  receptacle ;  awns  simple,  naked,  neither  spiral  nor 
bearded.    WiUd. 

Geranium  maculatum.  Willd.  Sp.  Plant,  iii.  705  ;  Bigelow,  Am,.  Med.  Bot.  L 
84 ;  Barton,  Med.  Bot.  i.  1-49.  This  plant  has  a  perennial,  horizontal,  fleshy  root, 
which  is  furnished  with  short  fibres,  and  sends  up  annually  an  herbaceous  stem,  with 
several  radical  leaves.  The  stem  is  erect,  round,  dichotomously  branched,  from  one 
to  two  feet  high,  of  a  grayish  green  color,  and  thickly  covered,  in  common  with  the 
petioles  and  peduncles,  with  reflexed  hairs.  The  leaves  are  deeply  divided  into  three, 
five,  or  seven  lobes,  which  are  variously  incised  at  their  extremities,  hairy,  and  of  a 
pale  green  color,  mottled  with  still  paler  spots.  Those  which  rise  from  the  root  are 
supported  on  footstalks  eight  or  ten  inches  long ;  those  of  the  stem  are  opposite,  the 
lower  petiolate,  the  upper  nearly  sessile,  with  lanceolate  or  linear  stipules.  The 
flowers  are  large,  and  usually  of  a  purple  color.  The  peduncles  spring  from  the 
forks  of  the  stem,  and  severally  support  two  flowers  upon  short  pedicels.  The  calyx 
is  composed  of  five  oblong,  ribbed,  cuspidate  leaves  ;  the  petals  are  five,  obovate,  and 
entire  ;  the  stamens  ten,  with  oblong,  deciduous  anthers,  the  five  alternate  filaments 
being  longer  than  the  others,  and  having  glands  at  their  base ;  the  germ  is  ovate, 
supporting  a  straight  style  as  long  as  the  stamens,  and  surmounted  by  five  stigmas. 
The  fruit  consists  of  five  aggregate,  one-seeded  capsules,  attached  by  a  beak  to  the 
persistent  style,  curling  up  and  scattering  the  seeds  when  ripe. 

The  cranesbill  is  indigenous,  growing  throughout  the  United  States,  in  moist  woods, 
thickets,  and  hedges,  and  generally  in  low  grounds.  It  flowers  from  May  to  July. 
The  root  should  be  collected  in  autumn. 
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Properties.  Geranium  occurs  in  pieces  from  one  to  three  inches  long,  from  a 
quarter  to  half  an  inch  in  thickness,  somewhat  flattened,  contorted,  wrinkled,  tuber- 
culated,  and  beset  with  slender  fibres.  It  is  externally  of  an  umber-brown  color, 
internally  reddish  gray,  compact,  inodorous,  and  of  an  astringent  taste,  without  bit- 
terness or  other  unpleasant  flavor.  "  The  bark  is  thin  ;  the  wood-wedges  yellowish, 
small,  forming  a  circle  near  the  cambium  line  ;  the  medullary  rays  broad  ;  the  central 
pith  large,  and  the  rootlets  thin  and  Iragile."  Water  and  alcohol  extract  the  virtues 
of  geranium.  According  to  Dr.  Edward  Staples,  it  contains  tannic  and  gallic  acids, 
mucilage,  red  coloring  matter,  resin,  and  a  crystal lizable  vegetable  principle.  (J..  J. 
P.,  1829,  p.  171.)  The  Messrs.  Tilden  found,  besides  tannic  and  gallic  acids,  gum, 
pectin,  sugar,  starch,  albumen,  resin  soluble  in  alcohol,  oleoresin  soluble  in  ether 
only,  coloring  matter,  chlorophyll,  lignin,  and  various  salts.  (P.  J.  Tr.,  18G3,  p. 
22.)     Tannic  and  gallic  acids  are  probably  the  sole  active  ingredients. 

Medical  Properties  and  Uses.  Geranium  is  one  of  our  best  indigenous  astrin- 
gents, and  may  be  employed  for  all  the  purposes  to  which  these  medicines  are  ap- 
plicable. The  absence  of  unpleasant  taste,  and  of  other  offensive  qualities,  renders  it 
peculiarly  serviceable  in  the  case  of  infants,  and  persons  of  very  delicate  stomach. 
Diarrhoea,  chronic  dysentery,  cholera  infantum  in  the  latter  stages,  and  the  various 
hemorrhages  are  the  forms  of  disease  in  which  it  is  most  commonly  used,  and  with 
greatest  advantage  ;  but  care  should  betaken,  before  it  is  administered,  that  the  con- 
dition of  the  system  and  of  the  part  aff"ected  is  such  as  not  to  contraindicate  the  use 
of  astringents.  As  an  application  to  indolent  ulcers,  an  injection  in  gleet  and  leucor- 
rhoea,  and  a  gargle  in  relaxation  of  the  uvula  and  aphthous  ulcerations  of  the  throat, 
it  answers  the  same  purpose  as  kino,  catechu,  and  other  medicines  of  the  same  class. 
It  is  a  popular  domestic  remedy  in  various  parts  of  the  United  States,  and  is  said  to 
be  employed  by  the  Indians.  It  may  be  given  in  substance,  decoction,  tincture,  or 
extract.  The  dose  of  the  powder  is  twenty  or  thirty  grains  (l-3-r95  Gm.) ;  that 
of  a  decoction,  made  by  boiling  an  ounce  of  the  root  in  a  pint  and  a  half  of  water 
to  a  pint,  from  one  to  two  fluidounces  (30-60  C.c.) ;  that  of  the  fluid  extract, 
twenty  to  thirty  minims  (1-25  to  1-9  C.c).  The  medicine  is  sometimes  given  to 
children,  boiled  in  milk. 

Off.  Prep.  Extractum  Geranii  Fluidum,  U.  S. 

GLYCERINUM.  U.S.,  Br.     Glycerin. 

(GLYg-E-Ki'NUM.) 

Glycerina,  U.S.  1870;  Glycerine;  Glycerinum,  P.G.;  Glycerine,  Fr.,-  OelsUss,  G. 

"  A  liquid  obtained  by  the  decomposition  of  fats  and  fixed  oils,  and  containing 
not  less  than  95  per  cent,  of  absolute  Glycerin  [C3H5(H0),  ;  92.  —  CgH^Oj.SHO; 
92.]"  v.  S.  "A  sweet  principle,  CgHgOg,  obtained  from  fats  and  fixed  oils,  and 
containing  a  small  percentage  of  water."  JSr. 

In  the  process  for  making  lead  plaster,  litharge,  olive  oil,  and  water  are  boiled 
together,  when  the  olein  of  the  oil  is  decomposed  by  the  lead  oxide,  according  to 
the  following  reaction:  2(C3H,(OC,8H330)3)  +  (PbO)3+ (H,0)3=  2(C3H5(OH)3) 
4-  SfPbCOCjgfJgjO)^),  when  we  obtain  lead  oleate  or  plaster  and  free  glycerin.  (See 
Emplastnim  Plumbi.)  It  follows,  therefore,  that  the  plaster,  while  still  hot  and  in 
the  liquid  state,  contained  glycerin  diff'used  through  it.  It  was  this  process  that 
was  used  for  preparing  glycerin  in  the  formula  of  U.  S.  P.  1850.  In  accordance 
with  this,  when  the  liquid  plaster  is  mixed  with  an  equal  measure  of  boiling  water, 
and  the  mixture  stirred  briskly,  a  solution  of  glycerin  is  obtained ;  which,  after 
having  been  decanted,  and  evaporated  to  a  limited  extent,  is  freed  from  lead  by 
sulphuretted  hydrogen.  The  liquid  is  then  filtered  to  separate  sulphide  of  lead, 
heated  to  free  it  from  sulphuretted  hydrogen,  and  finally  evaporated  to  expel  the 
water,  which  is  known  to  be  all  removed  when  the  mass  ceases  to  lose  weight. 

Glycerin  was  discovered  in  1789  by  Scheele,  by  whom  it  was  called  the  sweet 
principle  of  oils.  It  is  produced  not  only  during  the  saponification  of  the  fats  and 
oils  by  oxide  of  lead  in  forming  lead  plaster,  but  also  during  the  same  process  when 
eff"ected  by  potassa  and  soda  in  the  manufacture  of  soap ;  the  alkalies  uniting  with 
the  oily  acids,  and  setting  the  glycerin  free.     Soap-makers'  waste  is  an  abundant 
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source  of  glycerin  ;  but,  when  thus  obtained,  it  is  apt  to  have  more  or  less  odor, 
wliieh  even  percolation  through  animal  charcoal  does  not  always  remove.  A  method 
of  iiuriiyiDg  glycerin  from  soap-makers'  waste  is  given  by  M.  Bruere-Perrin.  {A. 
J.  F.,  XX.  54y.)  The  process  of  Mr.  Richard  A.  Tilghman,  of  this  city,  patented 
Jan.  U,  1854,  consists  in  subjecting  fatty  bodies  to  the  action  of  water  at  a  high 
temperature  under  pressure,  whereby  the  fats,  which  are  glycerides  or  ethers  of  the 
fatly  acids,  are  broken  up  into  free  glycerin  and  free  fatty  acids,  the  water  supply- 
ing tiie  elements  of  hydrogen  and  oxygen  necessary  for  that  change.  The  reaction 
is  "us  follows  for  the  case  of  a  fat  like  stearin:  CjHj^OCjgHj^O},  +  (HOH),  = 
CjlLCOH^j-f-  3(C,8H^O.OH).  {A.  J.  P.,  March,  1855,  p.  121.)  Thus  obtained  it 
is  called  dutilhd  glycerin,  auii  is  produced  at  once  in  the  purest  form.  This  process 
is  u.scd  at  the  great  candle  manufactory  of  Price  &  Co.,  London,  as  well  as  by  our 
home  manufacturers.  Tiirough  a  distillatory  apparatus  containing  palm  oil,  heated 
steam  between  550°  and  6U0°  is  passed.  The  oil  is  decomposed  into  free  acids  and 
glycerin,  which,  together  with  water,  distil  over,  and,  condensing  in  the  receiver, 
separate  into  two  layers,  the  lower  of  which  is  glycerin.  If  this,  as  first  procured, 
contain  too  much  water,  it  must  be  concentrated  ;  if  discolored,  it  must  be  redistilled 
with  vapor.  (-P.  J.  Tr.,  18G1,  p.  350.)  Ordinary  impure  glycerin  may  be  purified 
by  distillation  with  steam  under  pressure.  Though,  when  distilled  alone,  it  is  par- 
tially decomposed,  giving  off  pungent  vapors  of  acrolein,  yet  in  a  current  of  super- 
heated steam  it  passes  over  unchanged  at  temperatures  between  2044°  C.  and 
260°  C.  (400°  F.  and  500°  F.).  {Brandt  &  Taylor.)  Very  pure  glycerin  is  now 
produced  in  the  United  States  in  immense  quantities ;  the  great  advance  in  price 
which  took  place  in  1880,  due  to  its  extended  employment  in  the  manufacture  of 
nitroglycerin,  has  somewhat  curtailed  its  use.  (See  Nitroglycerin,  Part  II.) 

Properties.  Glycerin  is  "  a  clear,  colorless  liquid,  of  .>«yrupy  consistence,  oily  to 
the  touch,  hygroscopic,  without  odor,  very  sweet  and  slightly  warm  to  the  taste, 
and  neutral  in  reaction.  It  is  soluble,  in  all  proportions,  in  water  and  in  alcohol, 
also  in  a  mixture  of  3  parts  of  alcohol  and  1  part  of  ether,  but  insoluble  in  ether, 
chloroform,  benzol,  or  fixed  oils.  Its  sp.  gr.  should  not  be  less  than  1-250,  corre- 
sponding to  the  presence  of  at  least  95  per  cent,  of  absolute  Glycerin.  In  solution 
with  water  it  is  slowly  vaporized,  with  steam,  at  100°  C.  (212°  F.) ;  exposed  alone 
to  higher  temperature,  it  yields  acrid  decomposition  vapors  of  a  characteristic  odor, 
with  a  little  Glycerin  vapor,  and  at  290°  C.  (554°  F.)  it  boils,  and  is  decomposed. 
If  a  fused  bead  of  borax,  on  a  loop  of  platinum  wire,  be  moistened  with  Glycerin 
previously  made  slightly  alkaline  with  diluted  solution  of  soda,  and  after  a  few  min- 
utes held  in  a  colorles-s  fiame,  the  latter  will  be  tinted  deep  green."  U.  S.  This  last 
oflBcinal  test  is  that  of  Senier  and  Lowe.  (Jour.  Chem.  Society,  Sept.  1878.)  In 
properties,  glycerin  is  intermediate  between  water  and  the  oils.  When  exposed  to 
the  air  it  gradually  absorbs  moisture.  As  already  stated,  though  decomposed  by  a 
high  heat  in  its  unmixed  state,  yet  with  water  under  pressure  it  is  volatiliziible  un- 
cluinged  at  a  temperature  between  204-4°  C.  and  2G0°  C.  (400°  F.  and  500°  F.). 
Cooled  down  rapidly,  it  only  becomes  more  viscid,  without  congealing,  even  when  a 
temperature  of — 40°  C.  is  attained  ;  but,  if  kept  for  some  time  at  a  temperature  of 
about  0°  C.  (32°  F.),  it  gradually  forms  hard  but  deliquescent  crystals,  which  melt 
only  at  about  22°  C.  (71'6°  F.).*  This  fact  is  now  utilized  as  a  means  of  con- 
centrating and  purifying  glycerin.  According  to  Mr.  G.  F.  Wilson,  glycerin,  when 
of  the  deiLsity  124,  contains  94  per  cent,  of  anhydrous  glycerin  ;  when  of  the  den- 
sity l-2fi,  98  per  cent.  The  following  table  by  Dr.  Wilhelm  Lenz  {Zcitsch.f. 
Anal.  Chem.,  1880,  p.  297).  showing  the  percentage  of  absolute  glycerin  in  mix- 
tures of  glycerin  and  water,  was  obtained  by  a  quantitative  determination  of  the 
carbon  in  the  various  dilutions  by  ultimate  analysis. 

®Mr.  AV'm.  Crookes  gives  an  account,  in  the  Chem.  Neirs  of  Jan.  18,  1867,  of  5  tons  of  glycerin 
importetl  into  London  from  Germany  in  casks  of  8  cwt.  each,  which,  though  when  it  left  the  conti- 
nent it  was  in  its  ordinary  state  of  a  viscid  liquid,  was  found,  on  reaching  London,  to  have  bo- 
come  solidified  into  a  mass  of  very  hard,  brilliant  crystals.  The  same  result  has  been  noticed  in 
Vienna,  in  a  mass  of  glycerin  which  had  been  in  an  iron  tank  more  than  a  year.  (Chem.  A'eic», 
April  5,  1867,  p.  174.)  The  crystalline  mass  noticed  by  Mr.  Crookes  yielded  pure  glycerin  when 
melted. 
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Anhydrous 
Glyceriu  jj 

Spec.  Gray. 

Anhydrous 
Glyceriu  ^ 

Spec.  Grav. 

Anhydrous 
Glycerin  ^ 

Spec.  Grav. 

Anhydrous 
Glyceriu  ^ 

Spec.  Grav. 

100 
95 
90 

85 
80 

1-2691 
1-2581 
1-2425 
1-2292 
1-2152 

75 
70 
65 
60 
65 

1-2016 
1-1889 
1-1733 
1-1582 
1-1455 

50 
45 
40 
35 
30 

1-1.320 
1-1183 
1-1045 
1-0907 
1-0798 

25 
20 
15 
10 
5 

1-0635 
1-0498 
1-0374 
1-0245 
1-0123 

Glycerin  possesses  extensive  powers  as  a  solvent,  and  is  an  excellent  cxcipient 
for  many  medicinal  substances.  It  dissolves  bromine  and  iodine,  the  iodide  of  sulphur, 
the  chlorides  of  potassium  and  sodium,  the  fixed  alkalies,  some  of  the  alkaline  earths, 
lime,  for  example,  for  which  it  increases  the  solvent  powers  of  water  (Journ.  de 
Pharm.,  Juin,  1874),  and  a  large  number  of  neutral  salts.  It  also  dissolves  the 
vegetable  acids,  particularly  tannic  acid.  It  is  a  good  solvent  of  pepsin,  and  is  used 
for  the  extraction  of  this  principle  from  the  mucus  of  the  stomach.  Two  parts  and 
a  half  of  glycerin  dissolve  one  of  sugar,  and  three  and  a  half  parts,  one  of  gum. 
When  starch- paste  and  glycerin  are  heated  together,  a  turbid  liquid  is  formed,  which 
deposits  on  cooling ;  the  supernatant  liquid  holding  starch  in  solution.  (Journ.  de 
Pharm.,  Nov.  1868,  pp.  361-2.)  Prof.  J.  S.  Blockley,  of  London,  has  ascertained 
that  certain  neutral  vegetable  substances  are  far  more  soluble  in  glycerin  than  in 
water.  Thus  salicin  dissolves  in  eight  parts  of  cold  glycerin,  and  santonin  in 
eighteen  parts  when  boiling.  The  latter  solution,  when  of  half  this  strength,  forms 
on  cooling  an  almost  solid  mass.  It  is  not  always  a  good  solvent  for  alkaloids  or 
their  salts,  and  will  sometimes  precipitate  the  latter  from  their  watery  solutions. 
Grlycerin,  next  to  alcohol,  is  the  best  solvent  of  iodine.  Iodine  and  iodide  of  potas- 
sium, when  dissolved  in  it,  form  iodized  glycerin,  the  medical  applications  of  which 
are  given  under  iodine.  (See  lodinium.)*  It  combines  with  potassa  and  baryta,  and 
also  with  sulphuric  acid.  Glycerin  is  not  susceptible  of  becoming  rancid,  or  of 
fermenting  spontaneously ;  but  will  generate  a  portion  of  alcohol  under  the  com- 
bined influence  of  chalk,  and  of  a  ferment  formed  of  cheese  or  animal  tissue. 
During  this  change  there  is  no  intermediate  formation  of  glucose,  provided  carbo- 
nate of  calcium  is  present.  {Berthelot.)  Glycerin  does  not  evaporate  when  exposed 
to  the  air;  nor  can  it  be  distilled  without  decomposition,  unless  in  the  presence  of 
water  or  steam.  When  decomposed  by  heat,  it  emits  extremely  irritating  vapors. 
At  a  full  red  heat  it  takes  fire,  and  burns  with  a  blue  flame.  In  consequence  of 
the  high  temperature  required  for  its  volatilization,  it  has  been  proposed  to  use  it 
for  an  evaporating  bath,  in  which  a  heat  beyond  that  of  boiling  water  is  required. 
Glycerin  is  antiseptic,  and  has  been  recommended  by  Mr.  Warington  and  M.  Demar- 
quay  to  preserve  alimentary  substances  and  objects  of  natural  history,  and  to  inject 
bodies  for  dissection.  According  to  Dr.  W.  Frazer,  it  does  not  answer  to  keep 
pathological  preparations ;  as  they  are  completely  softened  by  its  action.  M.  Ber- 
thelot,  of  Paris,  has  succeeded  in  combining  glycerin  with  a  number  of  acids,  both 
mineral  and  organic,  forming  three  distinct  series  of  neutral  compounds.  Among 
others  he  has  united  it  with  the  fatty  acids,  producing,  by  synthesis,  the  organic  fatty 
substances,  stearin,  palmitin,  olein,  etc.     Glycerin  has  been  formed  artificially  from 


»Tho  following  table, 
100  parts  of  glyceria 

PARTS. 

Acidum  arseniosum..  20 
"  arscnieum....  20 
"  benziiiciim. .  10 
"  bonicicuni...  10 
"  oxuliciim....  15 
"        tanniciim....  50 

Alnmen 40 

Ammunii  ciirlinnas..  20 
"  niuria"....  20 

Antiraon.  et  pot.tart.    5'50 

Atropine 3 

Atropiiins  sulplias....  33 
Barii  cliloddum 10 


by  Klever,  gives  a  general  view  of  the  solvent  powers  of  glycerin, 
dissolving  the  annexed  quantities  of  substances : 


PARTS. 

Bnicine 2"25 

Oiloii  !fiilphid..\ 5 

Cinchoniiie 0-30 

Cinch.  snlphiiB fi-TO 

Cupri  acitii8..7 10 

"      sniphns 30 

Ferr.  et  potiis.  tart...    8 

-'     lactas 16 

"      Rulphas 25 

Hydrarg.  clilorid.  I      _ -„ 
corrciv.  J 
"        cyanidum.  27 
lodinium 1-90 


PARTS. 

Morphine 0'45 

Morphinse  ncetas 20 

"  niiirias...  20 

Pho'phor'tis 0-20 

Phimlii  acptas 20 

Potassii  ar.'tenias 50 

"        chloras 3'50 

"        bromidum...  25 
"        cyanidum...   32 

"        iodidnm 40 

Quinine 0-.50 

Quiiiinaa  tannas 0-25 

Sodii  arsenias 50 


PARTS. 

Sodil  bicarbonas 8 

"     boras 60 

"     carbonas 98 

"     chloras 20 

Sulphur 0-10 

strychnine 0-25 

Strychninse  nitriis...     4 
"  sulpha".  22-50 

Urea 60 

Veratrlne I 

Zinci  cliloriilum ."SO 

"     iodiiluni 40 

"     sulphas 35 


[Neues  Jahrb./Ur  Pharm.,  1869,  Mai  u.  Juni,  315.) 
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tribromallyl,  by  Wurtz,  and  from  trichlorhydrin,  by  Friedel  and  Silva.  Neither 
synthesis  is  practical  on  a  large  scale,  nor  could  they  compete  with  its  preparation 
from  natural  fats.  By  Pasteur  it  has  been  ascertained  to  be  one  of  the  products  of 
the  vinous  fermentation.  Glycerin  is  a  triatomic  alcohol,  being  a  compound  of  the 
triad  radical  (CjH.)  with  3(0H)  groups.  In  the  natural  fats,  the  three  H  atoms 
of  these  OH  groups  are  replaced  by  fatty  acid  radicals  like  stearyl,  CjgH^-O, 
palmityl,  CuHjjO.  and  oleyl,  CjgHjjO.  The  natural  fats  are,  therefore,  compounds 
of  an  alcohol  radical  with  an  organic  acid,  and  are  true  ethers,  to  which  the  special 
names  of  gli/cerides  have  been  given. 

The  solvent  and  preservative  properties  as  well  as  agreeable  taste  and  permanent 
consistence  of  glycerin  render  it  very  useful  as  a  menstruum  in  pharmacy ;  and  a 
class  of  preparations  consisting  of  medicinal  substances  dissolved  in  it  has  come  into 
extensive  use.  The  British  Pharmacopoeia  has  adopted  such  a  class,  under  the 
name  of  Glycerina  or  glycerines.  This  title  is  not  now  available  because  these 
terminations  are  reserved  for  alkaloids,  whilst  the  term  glycerohs,  adopted  from  the 
French,  is  objectionable,  as  the  termination  has  been  used  as  designative  of  certain 
proximate  principles.     But  the  U.  S.  title,  Glycerita  or  glycerites,  is  satisfactory. 

Impurities  and.  Tests.  Glycerin  is  occasionally  deficient  in  density  and  con- 
sistency. According  to  M.  Dalpiaz,  it  is  sometimes  perfectly  colorless  from  being 
bleached  by  chlorine,  when  it  is  ape  to  contain  chloride  of  calcium,  as  well  as  free 
chlorine.  The  latter  may  be  detected  by  rendering  the  suspected  sample  slightly 
blue  by  a  few  drops  of  sulphate  of  indigo,  and  then  adding  a  little  sulphuric  acid, 
when,  if  free  chlorine  be  present,  the  blue  color  will  disappear.  The  Pharmacopoeia 
furnishes  the  following  tests.  '"Glycerin  should  be  neutral  to  litmus  paper.  Upon 
warming  a  portion  of  5  or  G  Gm.  with  half  its  weight  of  diluted  sulphuric  acid,  no 
butyric  or  other  acidulous  odor  should  be  developed.  A  portion  of  2  or  3  Gm., 
gently  warmed  with  an  equal  volume  of  sulphuric  acid  in  a  test-tube,  should  not 
become  dark  colored  (abs.  of  cane  sugar).  A  portion  of  about  2  Gm.,  heated  in  a 
small,  open  porcelain  or  platinum  capsule,  upon  a  sand-bath,  until  it  boils,  and  then 
ignited,  should  burn  and  vaporize  so  as  to  leave  not  more  than  a  dark  stain  (abs.  of 
sugars  and  dextrin,  which  leave  a  porous  coal).  A  portion  heated  to  about  85°  C. 
(185^  F.),  with  test-solution  of  potassio-cupric  tartrate,  should  not  give  a  decided 
yellowish  brown  precipitate,  and  the  same  result  should  be  obtained,  if,  before  apply- 
ing this  test,  another  portion  be  boiled  with  a  little  diluted  hydrochloric  acid  for  half 
an  hour  (abs.  of  sugars).  After  full  combustion  no  residue  should  be  left  (metallic 
salts).  Diluted  with  10  times  its  volume  of  distilled  water,  portions  should  give  no 
precipitates  or  colors,  when  treated  with  test-solution  of  nitrate  of  silver,  chloride 
of  barium,  chloride  of  calcium,  sulphide  of  ammonium,  or  oxalate  of  ammonium 
(acrylic,  hydrochloric,  sulphuric,  or  oxalic  acids,  iron  or  calcium  salts)."  U.  S. 
Lime  may  be  detected  by  oxalate  of  ammonium ;  lead,  by  hydrosulphate  of  am- 
monium ;  and  sulphuric  acid,  by  a  soluble  salt  of  baryta.  Diluted,  and  boiled 
with  a  solution  of  potassa,  it  is  not  altered  in  color,  showing  the  absence  of  glu- 
cose. Trommer's  test  is  probably  still  more  effectual.  Chloroform  was  proposed 
as  a  test  of  sugar,  in  consequence  of  the  complete  insolubility  of  sugar  in  it, 
while  glycerin  was  said  to  be  very  soluble ;  but  subsequently  chloroform  has  been 
shown  to  be  incapable  of  dissolving  glycerin,  though  readily  forming  an  even  mix- 
ture, which  separates  into  its  two  constituents,  on  standing.  (^Chem.  News,  Feb.  25, 
1870,  p.  87.)  The  absence  of  sugar  is  shown,  if,  upon  the  addition  of  two  drops 
of  concentrated  sulphuric  acid,  and  the  application  of  heat,  no  brown  discolorotion 
is  observed.  (Journ.  de  Fharm.,  Nov.  1863,  p.  405.)  The  late  Prof  Procter 
believed  that  the  most  satisfactory  method  of  detecting  cane  sugar  is  to  dilute  a  little 
glycerin  with  three  parts  of  water,  then  add  a  few  grains  of  tartaric  acid,  and  boil 
for  a  short  time.  Cane  sugar,  if  present,  is  thus  converted  into  glucose,  which  may 
be  detected  by  adding  first  a  solution  of  sulphate  of  copper,  and  then  the  solution 
of  potassa  to  the  heated  liquid,  when  the  formation  of  the  reddish  suboxide  of  copper 
will  afford  the  requisite  proof  (A.  J.  P.,  1867,  p.  110.)  According  to  M.  Hager, 
sugar  or  dextrine  may  be  detected  in  the  following  manner.  Dilute  the  glycerin 
with*water,  add  molybdate  of  ammonium  and  some  drops  of  nitric  acid,  and  boil. 
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If  these  impurities  are  present,  a  blue  color  is  produced ;  if  not,  it  remains  colorless. 
{Ibid.,  May,  1809,  p.  206.)* 

Among  the  most  injurious  impurities  of  glycerin  are  thought  to  be  oxalic  and 
formic  acids,  the  latter  of  which  is  especially  irritating  to  the  skin,  so  as  to  unfit 
glycerin  for  some  of  the  purposes  for  wliicli  it  is  most  employed.  The  oxalic  acid 
is  said  to  result  from  the  action  of  sulphuric  acid  employed  in  purifying  glycerin ; 
the  formic,  from  the  reaction  between  glycerin  and  oxalic  acid.  Tiiey  may  be  de- 
tected by  the  U.  S.  P.  tests.  JMr.  Henry  Bower,  of  Philadelphia,  who  manun^ctures 
very  pure  glycerin,  says  that  nitrate  of  silver  is  the  most  reliable  test.  Glycerin 
which  .siiows  no  reaction  with  this  salt,  he  considers  suitable  for  all  uses.  (4.  J.  P., 
18ii8,  p.  265.)  For  a  metliod  of  extracting  glycerin  from  mixtures  containing  sugar 
and  izluco.se,  see  a  paper  by  Prof.  Prescott.   (^N.  R.,  1878,  p.  ci54.) 

Medical  Properties.  The  uses  of  glycerin  as  a  vehicle  of  other  medicines  have 
been  already  given.  When  given  internally,  it  is  laxative,  and  it  has  also  been  sug- 
gested as  a  substitute  for  cod-liver  oil  in  phthisis,  etc.  Dr.  1{.  P.  Cotton,  however, 
has  triud  it  in  the  Consumption  Hospital  at  Brompton,  and  concluded  that  it  has 
generally  but  little  influence,  and  that  as  a  remedial  agent  it  will  bear  no  comparison 
with  cod-liver  oil.  Dr.  W.  Lauder  Lindsay  made  experiments  with  it,  to  determine 
its  alterative  and  nutrient  properties,  ami  found  it  to  increase  the  weight  of  the  body  ; 
but  his  experiments  were  not  on  a  sufficient  scale  to  be  conclusive.  The  general 
verdict  of  the  profession  is  certainly  not  in  favor  of  its  use  in  tuberculous  affec- 
tions, and  it  is  now  very  rarely  employed.  The  same  may  be  said  of  its  adminis- 
tration in  diabetes. 

Glycerin  has  come  into  extensive  use  as  an  external  remedy.  Its  emollient 
virtues  and  undrying  property  adapt  it  to  the  treatment  of  skin  diseases  in  which 
a  softening  and  soothing  application  is  required.  It  appears  to  have  been  first 
employed  externally,  in  18i6,  by  Mr.  Thomas  De  la  Rue,  of  London,  whose  ob- 
servation of  its  utility  led  Mr.  Startin  to  try  it  in  the  Hospital  for  Skin  Diseases, 
where  it  came  into  extensive  use.  The  principal  cutaneous  diseases  in  which  it  has 
been  found  beneficial  are  pityriasis,  lepra,  herpes,  eczema,  psoriasis,  prurigo,  and 
lichen.  It  is  a  useful  addition  to  lotions  in  the  incrusted  form  of  lupus,  and  in  va- 
rious syphilitic  and  strumous  eruptions.  It  is  also  useful  in  chapped  skin  and  exco- 
riated surfaces.  Added  to  poultices,  in  a  proportion  varying  from  one-fourth  to 
one-sixteenth,  it  has  the  effect  of  keeping  them  soft  for  a  long  time.  To  collodion 
it  gives  a  plasticity  which  renders  it  often  better  suited  to  skin  affections.  Incorpo- 
rated in  very  sraaH  proportion  with  extracts  and  pill.s,  it  keeps  them  soft  and  free 
from  mouldiness.  M.  Devergie,  in  giving  the  results  of  bis  trials  of  glycerin  jn 
skin  diseases,  thinks  its  virtues  have  been  exaggerated,  and  that  it  is  not  superior 
to  pure  lard  and  similar  fatty  substances ;  though  it  ha.s  the  advantages  of  liquidity 
and  freedom  from  odor.  In  cases  of  deafness,  from  deficiency,  accumulation,  or 
hardness  of  the  cerumen,  and  attended  with  dryness  of  the  meatus,  glycerin  is  an 
excellent  remedy,  introduced  into  the  canal  by  means  of  raw  cotton  saturated  with 
it.     Glycerin  may  be  used  in  the  form  of  an  ointment.f 

Glycerin  has  been  recommended  by  M.  Vogel  as  a  substitute  for  the  common 
water-bath.  A  temperature  of  100^  C.  (212°  F.)  can  be  applied  by  means  of  it, 
without  the  diff"uslon  of  unpleasant  odors,  as  from  fixed  oils  or  paraffine  used  in  the 
same  way.   {Joura.  de  Phnrm.,  Oct.  1868,  p.  315.) 

»  As  impure  glycerin  ia  often  irritant  to  the  skin,  and  thus  unfitted  for  some  of  the  most  im- 
portant u.ses  of  this  principle,  it  is  verj'  iinportiint  to  have  a  test  by  which  this  kind  of  impurity 
miiy  bo  detected.  Accordin;^  to  M.  ILiger,  if  equal  volumes  of  ihe  irritating  glycerin  and  pure 
sulphuric  acid  be  rai.\ed  in  a  glass  tube,  there  will  be  an  immediate  di.-engagenient  of  gas;  and, 
afier  the  escape  of  gas  has  ceased,  and  the  mixture  allowed  to  rest,  a  renewed  agitation  will  causo 
a  neiv  development  of  gas;  and  this  phenomenon  may  be  repeated  several  times;  whereas,  if  the 
glycerin  bo  pure  and  unirri'ant,  there  is  a  rise  of  temperature,  and  there  may  be  a  slight  discolor- 
ation, but  no  cfforvcsecnce,  and  only  the  production  of  a  few  bubbles  of  air  on  agitation.  (Joum. 
de  Pknrni.  et  de  Chim.,  Nov.  1867,  p.  360.) 

f  Mr.  Eaky's  ;/li/'-erln  ointment  is  made  as  follows.  Take  of  spermaceti  hnl/  an  ounce  ;  white  wax 
a  drachm;  6il  of  almonds  two  flnidomicen;  glycerin  a  Jlttidoinice.  Melt  the  spermaceti  and  wax 
with  the  oil  of  almonds  by  a  moderate  heat.  Then,  having  poured  the  melted  liquid  into  a 
Wedgwood  mortar,  add  the  glycerin,  and  rub  until  the  ingredients  are  thoroughly  mixed  and  cool. 
This  ointment  may  be  used  with  advantage  in  chaps  and  excoriations. 
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Off.  Prep.  Extracta  Fluida,  I/.  S.;  Glycerinura,  Aci-Ji  Carbolici,  Br.;  Glycerinum 
Acidi  Gallici,  Br.;  Glycerinum  Acidi  Tannici,  Br.;  Glycerinum  Amyli,  Br.;  Gly- 
cerinum Boracis,  Br.;  Glyceritum  Amyli,  V.  S.;  Glyceritum  Vitelli,  U.  S.;  Lini- 
meulum  Potassii  lodidi  cum  Sapone,  Br.;  Mucilago  Tragacanthae,  if.  S. 

GLYCERITA.     Glycerites. 

(GLYg-K-Bl'TA.) 

Glyoerina,  Br.,-  Glycerines. 

These  are  solutions  of  medicinal  substances  in  glycerin.  In  the  thirteenth  edition 
of  the  Dispensatory  various  reasons  were  adduced  for  preferring  the  name  glycerates 
for  these  preparations,  but,  as  the  revisers  of  the  U.  S.  Pharmacopoeia  have  since 
adopted  that  of  glycerites,  these  reasons  are  omitted.  The  U.  S.  name  is  certainly 
much  better  than  the  English.    (See  p.  713.) 

Glycerin  has  valuable  properties  as  a  solvent  and  vehicle  of  medicinal  substances. 
Such  are  it.s  not  unpleasant  taste  and  bland  character ;  its  wide  range  of  solvent 
power,  which  adapts  it  sometimes  as  a  menstruum  where  neither  water  nor  alcohol 
could  be  advantageously  used,  and  enables  it  to  retain  in  solution  insoluble  substances 
so  frequently  deposited  from  infusions  and  decoctions;  and  its  preservative  influence, 
which  often  protects  against  oxidation,  and,  by  a  destructive  agency  upon  all  of  the 
lowest  forms  of  vegetable  and  animal  life,  prevents  the  various  fermentative  processes 
so  destructive  of  organic  bodies.  Another  important  property,  as  a  vehicle  for  ex- 
ternal remedies,  is  the  permanence  of  its  liquid  character,  so  that  it  does  not,  like 
water  and  alcohol,  dry  up  when  applied  to  the  skin ;  resembling  in  this  respect,  as 
well  as  in  its  demulcent  quality,  the  fixed  oils,  without  their  tendency  to  rancidity. 
Hence  it  has  of  late  come  into  extensive  use  in  the  preparation  of  medicinal  solu- 
tions, which  under  the  name  of  Glycires  found  admission  into  the  French  Codex  of 
186G,  and  are  now  recocnized  by  both  the  United  States  and  British  Pharmacopoeias.* 
In  the  last  revision  of  the  U.  S.  Pharmacopoeia  all  of  the  formerly  officinal  glycerites 
were  dropped,  including  two  of  the  most  valuable  and  frequently  used,  glycerite  of 
tannic  and  carbolic  acids.  Two  new  glycerites  were  introduced,  Glyceritum  Amyli 
and  Glyceritum  Vitelli. 

GLYCERIXUM   ACIDI   CARBOLICI.  Br.     Glycerine  of  Carbolio 

Acid. 

(GLYg-E-Ki'NCM  Xg'i-Di  car-bSl'i-cL) 

Glyc^role  d'Acide  phlniqne,  Glycerine  phenique,  Fr.;  Phenol-Glyeerit,  G. 

"Take  of  Carbolic  Acid  one  ounce  [avoirdupois] ;  G\y cer'me  four  Jlm'dounce^  [Im- 
perial measure].     Rub  them  together  in  a  mortar  until  the  Acid  is  dissolved."    Br. 

For  the  uses  of  this  preparation,  see  Acidum  Carholicum  (p.  54).  It  is  nearly 
identical  in  strength  with  the  Glyceritum  Acidi  Carbolici  of  U.  S.  P.  1870,  which 
was  made  by  mixing  one  troyounce  of  carbolic  acid  with  four  Jluidonnces  of  glycerin. 
It  may  be  used  internally  or  locally,  and  for  both  purposes  should  in  general  be 
diluted  with  water  at  the  time  of  application.  Four  and  a  half  minims  represent 
about  a  grain  of  the  acid.     The  dose  ia  from  five  to  ten  minims  (0-3-OG  Cc). 

*  Glyceritum  Picia  Liquids:.  U.  S.  1870.  Glycerite  of  Tar.  "Take  of  Tar  a  troyounce ;  Carbonate 
of  Magnesium,  in  powder,  two  troyounces ;  G]yceTm  four  flniiiounees ;  Alcohol  tim  Jiuidouiices ; 
Water  leu  Jluidouuces.  Having  mixed  tlie  Glycerin.  Alcohol,  and  Water,  rub  the  Tar  in  a  mortar, 
first  with  the  Carbonate  of  Magnesium,  and  then  with  six  fluidounees  of  the  mixed  liquids  gradu- 
ally added,  and  strain  with  expression.  Rub  the  residue  in  like  manner  with  half  the  remaining 
liquid,  and  strain  as  before.  Repeat  the  process  agnin  with  the  remaining  liquid.  Put  the  residue 
into  a  percolator,  add  gradually  the  expressed  liquids  previously  mixed,  and  afterwards  a  sufficient 
quantity  of  water  to  make  the  liquid  which  passe-s  measure  a  pint."  U.  S. 

This  is  a  very  excellent  preparation  of  tar.  which  mav  be  used  either  externally  or  internally. 
The  formula  is  essentially  the  same  as  that  proposed  bv  Mr.  J.  B.  Moore,  although  employing  one- 
third  less  of  the  magnesium  salt  (A.  J.  P.,  ISfiO,  p.  115).  As  first  made  it  is  of  a  reddish  brown 
color;  after  a  time  it  is  apt  to  deposit  pitchy  matter,  which  should  be  separated  by  filtration.  An 
ounce  of  it  represents  half  a  fluidrachm  of  tar.   The  dose  is  a  drachm  to  a  half  ounce  (3-75-1 J  C.  c). 
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GLYCERINUM  ACIDI   GALLICI.  Br.     Glycerine  of  Gallic  Acid. 

•        (GLYg-E-RI'NUM  Ag'l-DI  GAL'LI-CI.) 

Glyc6role  d'Acide  gallique,  Fr.;  Gallussaiire-Glycerit,  G. 

"  Take  of  Gallic  Acid  one  ounce  [avoirdupois]  ;  Glycerine  four  fluidounces  [Im- 
perial measure].  Rub  them  together  in  a  mortar,  then  transfer  the  mixture  to  a 
porcelain  dish,  and  apply  a  gentle  heat  until  complete  solution  is  effected."  Br. 

This  preparation  was  dropped  at  the  last  revision  of  the  U.  S.  Pharmacopoeia.  The 
strength  of  the  Glyceritum  Acidi  Gallid  of  U.  S.  P.  1870  was  one  troyounce  of 
gallic  acid  to  four  fluidounces  of  glycerin,  the  manipulation  being  the  same  as  in 
the  British. 

Glycerin  is  peculiarly  fitted  for  a  vehicle  of  gallic  acid,  which  it  readily  dissolves, 
while  the  acid  is  but  sparingly  soluble  in  water.  For  the  uses  of  this  glycerite,  see 
Acidum  Gallicum  (p.  62).  The  solution  contains  one  grain  of  gallic  acid  in  about 
four  and  a  half  minims  of  glycerin,  and  the  dose  is  from  twenty  to  sixty  minims 
(1-25-3-75  C.c). 

GLYCERINUM  ACIDI  TANNICI.  Br.     Glycerine  of  Tannic  Acid. 

(GLYQ-E-Ri'NlIM  Ag'l-DI  TXN'NI-CI.) 
Glycerole  de  Tannin,  Glyc6rine  tannique,  Fr.;  Tannin-Glycerol,  G. 

"  Take  of  Tannic  Acid  one  ounce  [avoirdupois]  ;  Glycerine  ybwr  fluidounces  [Im- 
perial measure].  Rub  them  together  in  a  mortar,  then  transfer  the  mixture  to  a 
porcelain  dish  and  apply  a  gentle  heat  until  a  complete  solution  is  effected."  Br. 

This,  the  most  valuable  of  all  glycerites,  was  unfortunately  dropped  at  the  laisfc 
revision  of  the  U.  S.  Pharmacopoeia :  the  strength  of  the  British  preparation  very 
closely  corresponds  with  that  of  the  Glyceritum  Acidi  Tannici,  U.  S.  P.  1870, 
which  was  one  troyounce  of  tannic  acid  to  four  fltudounces  of  glycerin. 

This  preparation  may  be  used,  both  internally  and  externally,  for  most  of  the  pur- 
poses to  which  tannic  acid  is  applied.  (See  Acidum  Tannicuni,  p.  117.)  Dr.  S.  Ringer 
esteems  it  highly  as  a  remedy  in  ozaena  and  other  sanious  or  purulent  discharges 
from  the  nostrils  and  ears,  being  omitted  if  the  symptoms  prqsent  an  acute  form. 
He  has  found  it  also  very  serviceable  in  the  early  stages  of  eczema,  and  in  impetigo; 
the  scabs  being  removed  before  it  is  applied ;  and  considers  it  extremely  useful  in 
chronic  inflammation  and  superficial  ulceration  of  the  fauces,  with  a  relaxed,  moist, 
and  granular  appearance  of  the  pharyngeal  mucous  membrane,  (^m.  Journ.  of  Med. 
Sci ,  Jan.  1869,  p.  241.)  The  solution  contains  one  grain  of  tannic  acid  in  between 
four  and  five  minims ;  and  the  dose  is  from  ten  to  forty  minims  (0-6-2-5  C.c). 

On  the  whole,  it  is  a  most  useful  preparation  of  tannic  acid  for  external  use ;  as 
circumstances  require  it  the  officinal  strength  may  be  altered  by  directions  of  the 
physician  ;  a  very  concentrated  solution,  two  parts  of  glycerin  to  one  of  tannin,  may 
be  made  by  the  aid  of  a  moderate  heat.  This  applied  daily  to  nipples,  during  the 
later  months  of  pregnancy,  will  usually  prevent  the  occurrence  of  "  sore  nipples" 
during  suckling. 

GLYCERITUM  AMYLI.    U.S.,  Br.     Glycerite  of  Starch. 

(GLYg-E-Ri'TUM  A-MY'LI.) 

Glycamy],  Plasma 


[or  seven  fluid- 
ounces],  To  make  one  hundred  parts.  Rub  them  together  in  a  mortar  until  they 
are  intimately  mixed.  Then  transfer  the  mixture  to  a  porcelain  capsule,  and  apply 
a  heat  gradually  raised  to  140°  C.  (284°  F.),  and  not  exceeding  144°  C.  (291°  F.), 
stirring  constantly,  until  the  starch-granules  are  completely  dissolved  and  a  trans- 
lucent jelly  is  formed."    U.  S. 

"  Take  of  Starch  one  ounce  [avoirdupois]  ;  Glycerine  eight  fluidounces  [Imperial 
measure].  Rub  them  together  until  they  are  intimately  mixed,  then  transfer  the 
mixture  to  a  porcelain  dish,  and  apply  a  heat  gradually  raised  to  240°,  stirring  it 
constantly  until  the  starch  particles  are  completely  broken  and  a  translucent  jelly  is 
formed."  Br. 
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Of  these  preparations  it  is  only  necessary  to  say  that,  with  the  exception  of  an 
inconsiderable  difference  in  the  proportions,  they  are  the  same  as  that  brought  into 
notice  in  1858  by  Mr.  G.  F.  Schacht  under  the  name  of  plasma,  as  a  substitute  for 
ointments,  the  emollient  and  demulcent  properties  of  which  they  possess,  without 
their  inconvenience,  whether  used  simply,  or  as  a  vehicle  for  other  substances  to  be 
employed  locally.  Mr.  Schacht  prepares  plasma  by  mixing  70  grains  of  starch  in 
powder,  and  a  fluidounce  of  glycerin,  heating  to  240°  F.  until  the  union  is  effected, 
and  stirring  constantly.  The  stirring  should  be  continued  moderately,  during  the 
cooling,  to  secure  a  proper  consistence.  As  the  plasma  is  liable  to  absorb  moisture, 
it  should  be  kept  in  well-closed  vessels.  (P.  J.  Tr.,  Oct.  1866,  p.  210.) 

GLYCERINUM  BORACIS.  Br.     Glycerine  of  Borax. 

(GLYg-E-Ri'NUM  BO-Ka'CIS.) 

Glyc^role  de  Borax,  Fr.;  Borax-GIycerol,  G. 

"  Take  of  Borax,  in  powder,  one  ounce  [avoirdupois]  ;  G]jceTine  four  Jlm'dounces. 
Rub  them  together  in  a  mortar  until  the  Borax  is  dissolved."  Br. 

The  Glycerihmi  Sodii  Boratis  of  U.S.  1870  was  of  the  strength  of  erne  troy- 
ovnce  to  four  Jiuidoiinces.    Otherwise  it  did  not  differ  from  the  British  preparation. 

The  demulcent  properties  and  sweet  taste  of  thLs  preparation  render  it  a  useful 
and  convenient  method  of  applying  borax  to  the  infantile  thrush,  and  other  forms 
of  sore  mouth  in  children,  it  has  been  very  highly  conimended  in  facial  erysipelas 
by  Prof.  D.  M.  Salazar,  of  Madrid.  The  part  should  be  freely  painted  with  it  and 
then  covered  with  raw  cotton,  (iV!  Y.  Med.  Record,  viii.  311.) 

GLYCERITUM  VITELLI.   U.  S.     Gbjcerite  of  Yolk  of  Egg, 

J[Glyconin.^ 

(GLYg-E-Ri'TUM  VI-TEL'LI.) 

"Fresh  Yolk  of  Fu^^,  forty-five  parts  [or  thirteen  ounces  av.]  ;  Glycerin,  _^y- 
five  parts  [or  sixteen  ounces  av.],  To  make  one  hundred  parts.  Rub  the  Yolk  of 
Egg  with  the  Glycerin  gradually  added,  until  they  are  thoroughly  mixed."    U.  S. 

Under  the  name  of  Glyconm  there  has  been  employed  in  France  for  many  years, 
both  for  medical  purposes  and  for  those  of  the  toilet,  an  emulsion  made  of  glycerin  and 
the  yolk  of  eggs.  When  these  two  substances  are  rubbed  together,  they  unite  to 
form  a  very  intimate  mixture,  which  does  not  separate.  It  has  the  consistence  of 
honey,  and  forms  an  opaque  emulsion  with  water.  It  may  be  preserved  almost  in- 
definitely. The  usual  proportions  of  the  ingredients  are  four  parts  of  the  yolk  of 
eggs  and  five  parts  of  pure  gljccrin.  Attention  was  called  to  its  u.sefu!ness  as  a 
vehicle  for  the  administration  of  cod-liver  oil  by  Mr.  Geo.  C.  Close,  of  Brooklyn, 
N.  Y.,  in  1874,*  and  it  has  since  been  repeatedly  recommended  for  this  purpose, 
and  as  a  basis  emulsion  for  general  purposes.  It  is  itself  not  medicinal.  It  is  also 
used  in  the  hospitals  as  a  protective  local  application  in  burns,  erysipelas,  fissure 
of  the  nipples,  and  various  cutaneous  affections. 

GLYCYRRHIZA.  U.S.     Glycyrrhiza.    [Liquorice  Boof]  . 

(GLYg-YR-RHI'ZA— glls-jr-ri'za.) 
Glycyrrhlzae  Eadix,  2?r.;    Radix  Liquiritise  Glabrae, /".(?..■    Radix   Glycyrrhizae  Hispanicae; 
Spanish  Licorice  Root ;    Reglisse,  Bois  doux,  Racine  douce  ;  Bois  de  Reglisse,  Fr.;  Spanisches 
Siissholz,  Spanisohe  Siissholzwurzel,  Siissholzwurzel,  G.;  Liquirizia,  ft.;  Regaliza,  Sp. 

"  The  root  of  Glycyrrhiza  glabra.  Linne.  (Nat.  Ord.  Leguminosae,  Papiliona- 
ceae.)"  U.  S.  "  The  root  or  underground  stem,  fresh  and  dried,  of  Glycyrrhiza 
glabra."  Br. 

Gen.  Ch.  Calyx  bilabiate ;  upper  lip  three-clefl,  lower  undivided.  Legume  ovate 
compressed.  Willd. 

*  Olyconin  Emuhion  of  Cod- Liver  Oil.  The  formula  proposed  by  Mr.  Close,  and  at  one  time 
largely  used  by  Drs.  Andrews,  Beard,  and  others,  is  as  follows.  Cod-Liver  Oil  4  fluidouncea, 
Glyconin  9  fluidrachms,  Aromatic  Spirit  of  Ammonia  1  fluidrachm.  Sherry  Wine  2  f  uidounces, 
Diluted  Phosphoric  Acid  4  fluidrachms.  Essence  of  Bitter  Almond  (made  by  dissolving  1  fluidrachm 
of  the  volatile  oil  in  half  a  pint  of  alcohol)  2  fluidrachms.  The  cod-liver  oil  is  to  be  added  va-y 
tloioly  to  the  glyconin  with  brisk  stirring,  and  the  other  ingredients  added  in  the  order  named. 
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Glycyrrhiza  glabra.  Willd.  Sp.  Plant,  iii.  1144;  Woodv.  Med.  Bot.  p.  420,  t. 
152  ;  Carson,  Illusf.  of  Med.  Bot.  i.  38,  pi.  32.  The  liquorice  plant  has  a  perennial 
root,  which  is  round,  succulent,  tough,  and  pliable,  furnished  with  sparse  fibres, 
rapid  in  its  growth,  and  in  a  sandy  soil  penetrates  deeply  into  the  ground.  The 
stems  are  herbaceous,  erect,  and  usually  four  or  five  feet  in  height,  have  few  branches, 
and  are  garnished  with  alternate,  pinnate  leaves,  consisting  of  several  pairs  of  ovate, 
blunt,  pctiolate  leaflets,  with  a  single  leaflet  at  the  end,  of  a  pale  green  color,  and 
clammy  on  their  under  surface.  The  flowers  are  violet  or  purple,  formed  like  those 
of  the  pea,  and  arranged  in  axillary  spikes  supported  on  long  peduncles.  The  calyx 
is  tubular  and  persistent.  The  fruit  is  a  compressed,  smooth,  acute,  one-celled 
legume,  containing  from  one  to  six  small  kidney-shaped  seeds.  There  are  two  very 
distinct  varieties  of  the  plant,  yielding  the  root;  the  typical  form,  which  is  smooth 
throughout,  and  the  variety,  G.  gland ullfera.  W.  K.,  in  which  the  stem,  leaves,  and 
pods  are  more  or  less  roughly  glandular  or  pubescent. 

Tiie  plant  is  a  native  of  the  south  of  Europe,  Barbary,  Syria,  and  Persia ;  and 
is  cultivated  in  England,*  the  north  of  France,  and  Germany.  Much  of  the  root 
imported  into  this  country  comes  from  Messina  and  Palermo  in  Sicily.  It  is  also 
largely  produced  in  the  north  of  Spain,  where  it  is  an  important  article  of  com- 
merce. It  is  probable  that  a  portion  of  the  root  from  Italy  and  Sicily  is  the  product 
of  G.  echinata,  which  grows  wild  in  Apulia.  This  species  is  also  abundant  in  the 
south  of  Russia,  where,  according  to  Hayne,  suflacient  extract  is  prepared  from  it  to 
supply  the  whole  Russian  empire.  Large  quantities  of  liquorice  root  are  now  im- 
ported for  the  purpose  of  making  the  Extract,  the  imports  for  1881  being  12,000 
tons. 

A  species  of  Glycyrrhiza,  G.  lepidofa,  grows  abundantly  aibout  St.  Louis,  in  the 
State  of  Missouri,  and  flourishes  along  the  banks  of  the  Missouri  River  to  its  source. 
It  is  probably  the  same  as  the  liquorice  plant  mentioned  by  Mackenzie  as  growing 
on  the  northern  coast  of  this  continent.  Mr.  Nuttall  states  that  its  root  possesses 
in  no  inconsiderable  degree  the  taste  of  liquorice. 

Properties.  The  liquorice  root  of  the  shops  is  in  long  pieces,  varying  in  thick- 
ness flora  a  few  lines  to  two  inches,  fibrous  when  not  peeled,  externally  grayish 
brown  and  longitudinally  wrinkled  by  desiccation,  internally  yellowish,  pliable,  tough, 
without  smell,  and  of  a  sweet  mucilaginous  taste,  mingled  with  a  slight  degree  of 
acrimony.  "  Fracture  coarsely  fibrous  ;  bark  rather  thick  ;  wood  porous,  but  dense, 
in  narrow  wedges  ;  medullary  rays  linear ;  taste  sweet,  somewhat  acrid.  The  under- 
ground stem,  which  is  often  present,  has  the  same  appearance,  but  contains  a  thin 
pith."  U.  S.  There  are  two  chief  varieties  of  it,  the  Spanish  and  the  Russian. 
The  roots  of  the  latter  form  are  much  larger  than  the  Spanish,  and  their  taste  has 
more  or  less  bitterness  mixed  with  its  sweetness.  Mr.  Henry  N.  Rittenhouse  informs 
us  that  commercially  the  roots  are  preferred  in  the  following  order:  1,  Italian  ;  2, 
Spanish ;  3,  Syrian  ;  4,  Turkish  ;  5,  Russian, — the  Italian  being  the  sweetest  and 
the  Russian  the  most  bitter.  Liquorice  root  is  often  worm-eaten  and  more  or  less 
decayed.  The  best  pieces  are  those  which  have  the  brightest  yellow  color  internally, 
and  of  which  the  layers  are  distinct.  The  bark  is  chiefly  liber,  consisting  of  paren- 
chymatous tissue  with  bast-cells,  which  are  stained  yellow  by  iodine,  and  are  arranged 
so  as  to  make  ordinary  liber  bundles,  and  also  a  sort  of  net-work.  In  the  Russian 
root  the  prosenchymatous  wood-cells  are  larger  than  in  the  Spanish.  The  powder  is 
of  a  grayish  yellow  color,  when  the  root  is  pulverized  without  being  deprived  of  its 
epidermis  ;  of  a  pale  sulphur-yellow,  when  the  epidermis  has  been  removed.  Robiquet 
found  the  following  ingredients  in  liquorice  root:  1,  a  peculiar  transparent  yellow 
substance,  called  gli/cyrrhizin,  of  a  sweet  taste,  scarcely  soluble  in  cold  water,  very 
soluble  in  boiling  water,  with  which  it  gelatinizes  on  cooling,  thrown  down  from  its 
aqueous  solution  by  acids,  readily  soluble  in  cold  alcohol,  insusceptible  of  the  vinous 
fermentation,  yielding  no  oxalic  acid  by  the  action  of  the  nitric,  and  therefore 
wholly  distinct  from  sugar ;  2,  a  crystallizable  principle  named  agedoite  by  Robiquet, 

*  It  is  cultivated  in  England  at  Pontefiact  in  Yorkshire,  and  somewhat  largely  at  Mitcham  in 
Surrey,  whence  considerable  quantities  are  sent  into  market.  For  an  account  of  its  growth  at 
Mitcham  the  reader  is  referred  to  an  article  in  A.  J.  P.,  1874,  p.  47.3-4.  Attempts  have  been 
made  to  introduce  its  cultivation  into  this  country,  but  hitherto  with  no  great  success  commercially. 
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but  subsequently  proved  to  be  identical  witb  axparagin  ;  3,  stareb  ;  4,  albumen ; 
5,  a  browu  acrid  resin  ;  6,  a  brown  nitrogenous  extractive  matter ;  7,  lignin  ;  8,  salts 
of  lime  and  magnesia,  witb  pbospboric,  sulpburic,  and  malic  acids.  The  chief 
constituent,  glycyrrhizin,  Gorup-Besanez  (Ann.  Ch.  und  Pharm.,  118.  p.  236) 
found  to  be  a  glucoside,  having  the  composition  CjJIjgO^.  On  boiling  with  dilute 
acids  it  breaks  up  into  gljcyrretin  and  an  uncrystallizablc  sugar  capable  of  fermen- 
tation. Roussin  (Journ.  de  Pharm.  et  de  Chim.,  July,  1875,  p.  6}  found  that  the 
sweet  taste  of  the  root  was  not  owing  to  the  free  glucoside,  but  to  its  compound 
with  ammonia.  Habermann  (Ann.  Oh.  und  Pharvi.,  197,  p.  105)  found  that  gly- 
cvrrhizia-auimonia  was  the  acid  ammonium  salt  of  glycyrihizic  acid,  a  nitrogenous 
acid,  and  gave  the  formula  C„Hg,NOjg.NH^  for  it.  (See  Gli/ci/rrhizlnum  Avimonia- 
titm.)  He  succeeded  in  extracting  from  the  commeicial  '■  ammoniacal  glycynhizin" 
glycyrrhizic  acid,  which  may  be  considered  to  be  the  active  constituent  of  liquorice. 
It  was  obtained  by  dissolving  the  crude  glycyrrhizin  in  glacial  acetic  acid  at  a  boil- 
ing temperature,  rapidly  filtering,  again  treating  the  crystalline  parts  of  the  filtrate 
in  the  same  manner,  and  finally  purifying  by  repeated  crystallizations  from  90  per 
cent,  alcohol.  lis  properties  are  peculiar,  and  account  to  a  great  extent  for  the 
singular  behavior  of  liquid  liquorice  preparations.  With  water,  in  which  the  sub- 
stance is  but  little  soluble  at  ordinary  temperature,  it  forms  a  transparent,  faintly 
yellow  jelly.  On  mixing  1  Gm.  of  the  body  with  100  C.c.  of  water,  the  mixture 
after  a  few  hours  becomes  so  jelly-like  that  the  open  vessel  may  be  inverted  without 
losing  any  substance.  It  is  insoluble  in  ether,  but  slightly  soluble  in  absolute  alcohol 
(even  boiling),  more  so  in  alcohol  of  90  per  cent.,  and  especially  so  when  hot.  Its  solu- 
Jbility  increases  with  the  decrease  of  the  percentage  of  alcohol.  (Litb.  Ann.  de  Cfiem., 
197,  105  ;  ^V.  R..  Sept.  1879.)  By  fusing  glycyrrhizin  with  caustic  potash,  Weselsky 
and  Benedikt  (Deutsch.  Chem.  Ges.,  1876,  p.  1158)  obtained  paraoxybenzoic 
acid. 

Medical  Properties  and  Uses.  Liquorice  root  is  an  excellent  demulcent,  well 
adapted  to  catarrhal  affections,  and  to  irritations  of  the  mucous  membrane  of  the 
bowels  and  urinary  passages.  It  is  best  given  in  the  form  of  decoction,  either 
alone,  or  combined  with  other  demulcents.  It  is  frequently  employed  as  an  addition 
to  the  decoctions  of  acrid  or  irritating  vegetable  substances,  such,  for  example,  as 
seneka  and  mezereon,  the  acrimony  of  which  it  covers,  while  it  renders  them  more 
acceptable  to  the  stomach.  Before  being  used,  it  should  be  deprived  of  its  cortical 
part,  which  is  somewhat  acrid,  without  possessing  the  peculiar  virtues  of  the  root. 
The  decoction  may  be  prepared  by  boiling  an  ounce  of  the  bruised  root,  for  a  few 
minutes,  in  a  pint  of  water.  By  long  boiling,  the  acrid  resinous  principle  is  ex- 
tracted. Perhaps,  however,  to  this  principle  may  in  part  be  ascribed  the  therapeu- 
tical virtues  of  liquorice  root  in  chronic  bronchial  diseases.  The  powder  is  used  in 
the  preparation  of  pills,  either  to  give  due  consistence,  or  to  cover  their  surface  and 
prevent  them  from  cohering. 

Off.  Prep.  ConfecUo  Terebinthinae,  Br.;  Decoctum  Sarsje  Compositum,  Br.; 
Decoctum  Sarsaparillae  Compositum,  U.  S.;  Extractum  Glycyrrhizje,  Br.;  Extrac- 
tum  Glycyrrhizae  Fluidum,  [/.  S.;  Extractum  Glj-cyrrhizje  Puruni ;  Glycyrrhizinum 
Ammoniatum  ;  Pulvis  Glycyrrbizae  Compositus  ;  Extractum  Sarsaparillae  Fluidum 
Compositum,  U.  S.;  Infusum  Lini,  Br.;  Pilula  Ferri  lodidi,  Br.;  Pil.  Hydrargyri ; 
Syrupus  Sarsaparillae  Compositus,  IT.  S. 

GLYCYRRHIZINUM  AMMONIATUM.   U.S.     AmmmuUed 

GlyeyiThizin. 

fGLYg-TR-BHT-Zi'NUM  AM-MO  XI-A'TUM— glis-ir-ri-zl'nilm.) 

"  Glycyrrhiza,  in  No.  20  powder,  one  hundred  parfs  [or  sixteen  ounces  av.] ; 
Water,  Water  of  Ammonia,  Sulphuric  Acid,  each,  a  sufficient  quantify.  Mix  ninety- 
Jive  parts  [or  six  pints]  of  Water  with  Jive  parts  [or  five  fluidounces]  of  Water  of 
Ammonia,  and,  having  moistened  the  powder  with  the  mixture,  macerate  for  twenty- 
four  hours.  Then  pack  it  moderately  in  a  cylindrical  percolator  and  gradually  pour 
water  upon  it  until  Jive  hundred  parts  [or  five  pints]  of  percolate  are  obtained. 
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Add  to  the  percolate,  slowly  and  while  stirring,  a  sufficient  quantity  of  Sulphuric 
Acid,  so  long  as  a  precipitate  is  produced.  Collect  this  on  a  strainer,  wash  it  with 
cold  Water,  redissolve  it  in  Water  with  the  aid  of  Water  of  Ammonia,  filter,  if 
necessary,  and  again  add  Sulphuric  Acid  so  long  as  a  precipitate  is  produced.  Col- 
lect this,  wash  it,  dissolve  it  in  a  sufficient  quantity  of  Water  of  Ammonia  previously 
diluted  with  an  equal  volume  of  Water,  and  spread  the  clear  solution  upon  plates 
of  glass,  so  that,  on  drying,  the  product  may  be  obtained  in  scales."    If.  ^. 

This  is  a  new  officinal  preparation;  its  introduction  is  a  result  of  the  very  impor- 
tant researches  of  Z.  Koussin,  communicated  to  the  Societe  de  Pharmacie  of  Paris, 
June  2,  1875.  Tliis  investigator  noticed  that  gJycyrrhiz'ui,  the  sweet  principle  of 
liquorice  root,  was  insipid  when  compared  with  the  root  itself,  and  suspected  that  it 
existed  in  a  modified  form  in  the  root.  Experiment  showed  that  alkalies  developed 
the  sweet  taste,  and  he  ultimately  proved  that  the  alkali  with  which  it  was  combined 
in  the  root  was  ammonia,  and  that  glycyrrhizin  played  the  part  of  an  acid.  He 
named  the  compound  gli/cyrrhizate  of  ammonium,  and  called  attention  to  the  fact 
that  liquorice  root  which  had  lost  a  portion  of  its  sweetness  through  fermentation 
and  the  development  of  acetic  acid  and  precipitation  of  insoluble  glycyrrhizin  could  be 
restored  to  its  former  sweetness  if  allowed  to  remain  a  sufficient  length  of  time  in 
an  ammoniacal  atmosphere.  The  officinal  process  for  ammoniated  glycyrrhizin  is 
closely  modelled  after  Roussin's,  with  the  exception  of  the  substitution  of  percolation 
by  a  slightly  ammoniated  menstruum  for  maceration  and  expression  with  cold  water. 
Iloussin  purified  his  product  by  redissolving  it  in  alcohol  and  precipitating  with 
ether;  this  is  deemed  unnecessary  for  a  preparation  which  is  intended  to  be  useful 
without  being  expensive.  (See  Proc.  A.  P.  A.,  1876,  p.  544.)  Conneradehas  pro- 
posed some  modification  of  Roussin's  method  ;  his  process  is  as  follows.  "  Macerate 
ground  liquorice  root  with  one  and  a  half  parts  by  weight  of  water,  strain,  wash  the 
residue  with  a  very  small  quantity  of  water,  heat  the  mixed  liquids  to  boiling  to 
coagulate  albumen,  strain  again,  and  then  add  diluted  sulphuric  acid  (1  in  10),  as 
long  as  a  precipitate  is  produced.  Let  this  settle,  decant  the  liquid,  and  dissolve 
the  precipitate  in  solution  of  ammonia,  diluted  with  nine  parts  of  water.  Filter 
the  latter  and  evaporate  it  to  dryness.  The  compound  then  remains  as  a  brown, 
friable  varnish,  unaltered  by  air,  of  a  pure,  sweet  taste,  easily  soluble  in  cold 
water,  and  imparting  to  the  latter,  even  wlien  diluted  to  1  in  1000  parts,  an  amber 
color.  The  yield  is  about  10  per  cent,  of  the  weight  of  the  root."  (iV,  7?.,  March, 
1881.) 

Properties.  The  following  is  the  description  given  in  the  U.  S.  Pharmacopoeia. 
"  Dark  brown  or  brownish  red  scales,  inodorous,  of  a  very  sweet  taste,  and  soluble 
in  water  and  in  alcohol.  The  aqueous  solution,  when  heated  with  potassa  or  soda, 
evolves  vapor  of  ammonia.  On  supersaturating  the  aqueous  solution  with  an  acid, 
a  substance  (Glycyrrhizin)  is  precipitated,  which,  when  dissolved  in  hot  water, 
forms  a  jelly  on  cooling.  This  substance,  when  washed  with  diluted  alcohol  and 
dried,  appears  as  an  amorphous,  yellow  powder,  of  a  strong,  bitter-sweet  taste,  and 
an  acid  reaction."    U.  S. 

Medical  Properties  and  TTses.  This  substance  appears  to  possess  the  medical 
properties  of  liquorice,  and  may  be  used  as  an  elegant  substitute  for  it  in  mixtures 
iwhich  are  neither  acid  nor  alkaline.     The  dose  of  it  is  from  five  to  fifteen  grains. 

GOSSYPII  RADICIS  CORTEX.   U.S.     Cotton  Root  Barh. 

(GOS-SYP'l-i  RA-Di'CIS  COR'TEX.) 

"  The  bark  of  the  root  of  Gossypium  herbaceum,  Linne,  and  of  other  species  of 
Gossypium,     {NaL  Ord.  Malvaccas.)"    U.  S. 

Cottonroot  Bark  ;   Kcorcc  de  la  Racine  de  Cotonnier,  Fr.;  Baumwollen-Wurzelrinde,  G. 

Gen.  Ch.  Cali/x  cup-shaped,  obtusely  five-toothed,  surrounded  by  a  three-parted 
involucel,  with  dentate-incised,  cordate  leaflets,  cohering  at  the  base.  Stigmas  three 
to  five.  Capsule  three  to  five-celled,  many-seeded.  Seeds  surrounded  by  a  tomentose 
wool.    De  Cand. 

In  consequence  of  changes  produced  in  the  plants  of  this  genus  by  cultivation, 
botanists  have  found  great  difficulty  in  determining  which  are  distinct  species,  and 
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which  are  merely  varieties.  De  CandoUe  describes  thirteen  species  in  his  Prodromus, 
and  mentions  six  others,  but  considers  them  all  uncertain.  Rojle  describes  eight 
and  admits  others.  Schwartz  thinks  they  may  all  be  referred  to  one  original  species. 
The  plants  inhabit  different  parts  of  tropical  Asia  and  Africa,  and  many  of  them 
are  cultivated  for  their  cotton  in  climates  adapted  to  their  growth.  The  species  from 
which  most  of  the  cotton  of  commerce  has  been  thought  to  be  obtained,  is  the  one 
specially  indicated  by  the  U.  S.  Pharmacopoeia.  According  to  Dr.  Royle,  it  is  the 
India  cotton  which  is  produced  by  G.  herbaceum,  while  G.  Barhadense  furnishes 
all  the  cotton  of  Morth  America,  and  G.  Peruvianum  that  produced  in  Brazil,  Peru, 
and  other  parts  of  South  America.  (See  A.  J.  P.,  1858,  p.  339.)  Dr.  A.  W.  Chap- 
man, however,  in  his  Flora  of  the  Southern  United  States  (N.  Y.,  1860,  p.  58), 
states  that  the  numerous  varieties  of  the  cotton-plant  are  now  referred  to  two  species, 
the  Ion ff  staple,  or  sea-island,  to  G.  album  (Haw.),  and  the  short-staple,  or  upland, 
to  G.  nigrum  (Haw.). 

Gossypium  herbaceum.  Linn.  Sp.  Plant.  975 ;  De  Cand.  Prodrom.  i.  456.  This 
is  a  biennial  or  triennial  plant,  with  a  branching  stem  from  two  to  six  feet  high,  and 
palmate  hoary  leaves,  the  lobes  of  which  are  somewhat  lanceolate  and  acute.  The 
flowers  are  pretty,  with  yellow  petals,  having  a  purple  spot  near  the  claw.  The 
leaves  of  the  involucel  or  outer  calyx  are  serrate.  The  capsule  opens  when  ripe,  and 
dLsplays  a  loose  white  tuft  of  long  slender  filaments,  which  surround  the  seeds  and 
adhere  firmly  to  the  outer  coating.  The  plant  is  a  native  of  Asia,  but  is  cultivated 
in  most  tropical  countries.  It  requires  a  certain  duration  of  warm  weather  to  per- 
fect its  seeds,  and,  in  the  United  iJtates,  does  not  mature  north  of  Virginia. 

The  herbaceous  part  of  the  plant  contains  much  mucilage,  and  has  been  used  as 
a  demulcent.  The  seeds  yield  by  expression  a  fixed  oil  of  the  drying  kind,  which 
is  employed  for  making  soap  and  other  purposes.  (^Sce  Oleum  Gossypii.^  The  bark 
of  the  root  has  been  supposed  to  possess  medical  virtues,  and  is  now  recognized  by 
the  U.  S.  Pharmacopoeia.  Another  oflBcinal  portion,  and  that  for  which  the  plant 
is  cultivated,  is  the  filamentous  substance  surrounding  the  seeds.  This  when  sepa- 
rated constitutes  the  cotton  of  commerce. 

Cotton  seeds  have  been  employed  in  our  Southern  States  with  great  asserted  suc- 
cess in  the  treatment  of  intermittents.  In  a  communication  from  Prof.  H.  R.  Frost 
to  the  Charleston  Medical  Journal  for  May,  1850,  it  is  stated,  on  the  authority  of 
Dr.  W.  K.  Davis,  of  Monticello,  that  this  application  of  the  cotton  seed  originated 
with  a  planter  in  Newberry  District,  South  Carolina,  who  had  often  used  the  remedy 
in  intermittents,  and  never  failed  to  eflfect  a  cure.  A  pint  of  the  seeds  is  boiled  in 
a  quart  of  water  to  a  pint,  and  a  teacupful  of  the  decoction  is  given  to  the  patient 
in  bed,  an  hour  or  two  before  the  expc^*ted  return  of  the  chill. 

Properties.  Cotton  Root  Bark  is  oflScinally  described  as  "  in  thin,  flexible  bands 
or  quilled  pieces ;  outer  surface  brownish-yellow,  with  slight,  longitudinal  ridges  or 
meshes,  small,  black  circular  dots,  or  short,  transverse  lines,  and  dull,  brownish 
orange  patches,  from  the  abrasion  of  the  thin  cork ;  inner  surface  whitish,  of  a 
silky  lustre,  finely  striate ;  bast  fibres  long,  tough,  and  separable  into  papery  layers; 
inodorous ;  taste  very  slightly  acrid  and  faintly  astringent.''  U.  S.  Prof  E.  S.  Wayne, 
of  Cincinnati,  found  in  it  a  peculiar  acid  resin,  colorless  and  soluble  in  water,  when 
pure,  but  absorbing  oxygen  on  exposure,  and  then  becoming  red  and  insoluble  in 
water.  It  is  deposited  by  the  fluid  extract  on  standing.  He  suggests  that  this  may 
be  the  active  principle  of  the  root ;  but  the  fact  has  not  been  determined.  (^A.  J.  P., 
1872,  p.  289.) 

William  C.  Staehle  (A.  J.  P.,  1875,  p.  457)  made  an  examination  of  this  resin, 
and  obtained  results  somewhat  different  from  those  of  Prof.  Wayne.  Staehle's  per- 
colate was  of  a  dark,  reddish  brown  color,  whilst  Wayne's  was  pale  amber.  This  is 
accounted  for,  however,  by  the  presence  of  a  principle  which  is  colorless  in  the  fresh 
bark,  but  of  a  dark  red  in  bark  which  has  been  exposed  to  air  and  light.  W.  A. 
Taylor  noticed  that  the  change  in  color  from  pale  amber  to  dark  red  took  place  in 
an  alcoholic  tincture.  (A.  J.  P.,  1876,  p.  403.)  Staehle  found  the  resin  soluble  in  14 
parts  of  alcohol,  15  parts  of  chloroform,  23  parts  of  ether,  and  122  parts  of  benzol. 

Medical  Properties.  It  has  been  employed  by  Dr.  Bouchelle,  of  Mississippi, 
46 
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who  believes  it  to  be  an  excellent  emmenagopjue,  and  not  inferior  to  erjrot  in  pro- 
motinj;  uterine  contraction.  He  states  that  it  is  liabitually  and  effectually  resorted 
to  by  the  slaves  of  the  South  for  producing  abortion,  and  thinks  that  it  acts  in 
this  way  without  injury  to  the  general  health.  To  assist  labor,  he  employs  a  decoc- 
tion made  by  boiling  four  ounces  of  the  inner  bark  of  the  root  in  a  quart  of  water 
to  a  pint,  and  gives  a  wineglassl'ul  (60  C.c.)  every  twenty  or  thirty  minutes.  (  West. 
Journ.  of  Med.  and  Surg.,  Aug.  1840.)  These  opinions  of  Dr.  Bouchello  have 
been  confirmed  by  various  Southern  practitioners  of  medicine,  but  for  .some  reason 
the  drug  has  not  come  into  general  use.  Dr.  Bellany,  of  Columbus,  Georgia,  says 
that  the  root  should  be  gathered  as  late  as  possible  in  the  fall  before  frost.  Tlie 
oflBcinal  fluid  extract  may  be  used  in  doses  of  half  a  fluidrachm  to  one  fluidrachm 
(1-9  to  3-75  C.c),  repeated  at  short  intervals  if  necessary. 
Off.  Prep.  Extractum  Gossypii  Radicis  Fluidum,  U.  S. 

GOSSYPIUM.    U.S.,  Br.    Cotton.    [Purified  Cotton.    Absorbent  Cotton.'] 

(GOS-SYP'I-UM.) 

"  The  hairs  of  the  seed  of  Gossypium  herbaceum,  Linne,  and  of  other  species  of 
Gossypium  (Nat.  Ord.  Malvaceas),  freed  from  adhering  impurities  and  deprived  of 
fatty  matter."  U.S.  "The  hairs  of  the  seed  of  various  species  of  Gossypium, 
carded."   Br. 

Bonelyax,  Lana  (Lanugo,  s.  Pili)  Gossypii ;  Coton,  Fr.;  Baumwolle,  G.;  Cotone,  It.;  Algodon,  Sp. 

Cotton  consists  of''  white,  soft,  fine  filaments,  under  the  microscope  appearing  as 
flattened,  hollow  and  twisted  bands,  spirally  striate  and  slightly  thickened  at  the 
edges ;  inodorous,  tasteless,  insoluble  in  water,  alcohol,  or  ether ;  soluble  in  an  am- 
moniacal  solution  of  sulphate  of  copper.''  It  is  without  smell  or  taste,  soluble  in 
strong  alkaline  solutions,  and  decomposed  by  the  concentrated  mineral  acids.  In 
chemical  character  it  is  identical  with  lignin.  By  nitric  acid  it  is  converted  into 
that  remarkable  explosive  substance  denominated  gun  cotton,  for  an  account  of  which,  ■ 
see  Pyroxylinum  and  Collodium.  Officinal  cotton  is  made  by  boiling  the  raw  cotton 
in  a  diluted  alkaline  solution.  A  soap  is  formed  through  the  union  of  the  fatty  matter 
with  the  alkali,  and  this  is  subsequently  dissolved  out  by  repeated  washings.  Mr. 
F.  L.  Slocura  has  published  recently  (1881)  a  process  for  preparing  it.  For  details 
see  the  foot-note.*  The  U.  S.  P.  tests  are  as  follows.  "  Cotton  should  be  perfectly 
free  from  all  perceptible  impurities,  and,  on  combustion,  should  not  leave  more  than 
0-8  per  cent,  of  ash.  When  thrown  upon  water,  it  should  immediately  absorb  the 
latter  and  sink,  and  the  water  should  not  acquire  either  an  acid  or  an  alkaline  reac- 
tion." U.  S.  The  latter  test  proves  the  absence  of  fatty  matter,  for  if  even  a  small 
quantity  be  present  the  cotton  will  float  in  water.  Repeated  experiments  have  proven 
that  cotton  will  take  fire  and  burn  spontaneously,  if  impregnated  with  olive  oil, 
linseed  oil,  or  almost  any  other  fixed  oil,  and  allowed  to  stand.  (P.  ,/.  TV.,  1872,  p. 
225.)  Cotton,  analyzed  by  M.  Schunck,  was  found,  independently  of  cellulose, 
(CglljoOj),  of  which  it  chiefly  consists,  to  contain  vegetable  wax,  a  fatty  acid,  color- 
ing matter,  pectic  acid,  and  a  little  of  an  albuminoid  substance.  (Journ.  de  Pharni., 
Sept.  18G8,  p.  233.)  For  medical  use  it  should  be  carded  into  thin  sheets.  It 
is  said  that  air  passed  through  cotton  loses  the  property  of  inducing  the  putrefactive 
fermentation  in  animal  substances,  on  account  of  the  microscopic  organisms  being 
strained  out  of  it. 

*  Take  of  the  best  quality  of  carded  cotton  batting,  any  desired  quantity,  and  boil  it  with  a 
5  per  cent,  solution  of  caustic  potasna  or  soda  for  one-half  hour,  or  until  the  cotton  is  entirely  sat- 
urated with  the  solution,  and  the  alkali  has  saponified  all  oily  matter.  Then  wash  thoroughly,  to 
remove  all  soap,  and  nearly  all  alkali ;  press  out  the  excess  of  water,  and  immerse  in  a  5  per  cent, 
solution  of  chlorinated  lime  for  15  or  20  minutes;  again  wash,  first  with  a  little  water,  then  dip  in 
water  acidulated  with  hydrochloric  acid,  and  thoroughly  wash  with  water;  press  out  the  excess  of 
water,  and  .again  boil  for  15  or  20  minutes  in  a  5  per  cent,  solution  of  caustic  potassa  or  soda;  now 
wash  well,  dipping  in  the  acidulated  water  and  washing  thoroughly  with  pure  water.  Afterwards 
press  out  and  dry  quickly. 

The  amount  of  loss  by  this  process  is  practically  10  per  cent.  A  sample  of  360  grs.  lost,  on 
boiling  with  alkali  and  bleaching,  15  grs.,  or  4-17  per  cent,  and  270  grs.  of  this  bleached  sample 
lost,  on  again  boiling  with  an  alkali,  14  grs.,  or  5-18  per  cent.,  a  total  loss  of  9-35  percent.  iA.J.  P., 
1831,  p.  53.) 
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Medical  Properties.  Cotton  has  been  used  from  time  immemorial  for  the  fabri- 
cation of  cloth  ;  but  it  is  only  of  late  that  it  has  entered  the  catalogue  of  medicines. 
The  use  of  cotton  as  a  filtering  medium  and  in  the  preparation  of  medicated  waters 
has  already  been  alluded  to.  It  is  chiefly  employed  in  recent  burns  and  scalds ;  an 
application  of  it  adopted  from  popular  practice.  It  is  said  to  relieve  the  pain,  dimin- 
ish the  inflammation,  prevent  vesication,  and  very  much  to  hasten  the  cure.  What- 
ever advantages  result  from  it  are  probably  ascribable  to  the  absorption  of  eflTused 
liquids,  and  the  protection  of  the  part  affected  from  the  air.  It  is  applied  in  thin 
and  successive  layers ;  and  benefit  is  said  to  result  from  the  application  of  a  bandage 
when  the  skin  is  not  too  much  inflamed.  We  have,  however,  seen  cotton  do  much 
harm  in  burns,  by  becoming  consolidated  over  a  vesicated  surface  and  acting  as  a 
mechanical  irritant.  Such  a  result  may  be  prevented  by  first  dressing  the  burn  with 
a  piece  of  fine  linen  spread  with  simple  ointment.  Cotton  is  also  recommended  in 
erysipelas,  and  as  a  dressing  for  blisters ;  and  we  have  found  it  usclul,  applied  in  a 
large  bunch  over  parts  affected  with  rheumatism,  especially  in  lumbago.*  It  has 
also  been  used  as  a  dressing  for  wounds,  including  amputation  and  other  operations 
by  the  surgeons ;  being  largely  applied  to  injured  surfaces,  and  confined  in  its  place 
by  bandages,  which  are  allowed  to  remain  undisturbed,  in  order  to  prevent  the  inju- 
rious iufiuence  of  the  impure  hospital  air,  and  the  access  to  the  wounds  of  organic 
germs,  which  dispose  to  suppuration  and  septic  disease.  (See  Bost.  Med.  &  Surg. 
Joitrn.,  May,  1872,  p.  325  ;  Aug.  1874,  p.  197  ;  Arch.  Gen.,  Dec.  1871 ;  Journ.  de 
P/uirm.,  Jan.  1872.) 

Off.  Prep.  Pyroxylinum. 

GRANATUM.  U.S.     Pomegranate, 

(GB.\-NA.'TUM.) 

"The  bark  of  the  root  of  Punica  Granatum.  Linne.  (^Nat.  Ord.  Granataceae.)" 
U.  S.     "  The  dried  bark  of  the  root."  Br. 

Granati  Radicis, Cortex,  lir.;  Cortex  Radicis  Granati,  P.O.;  Eeorce  de  la  Racine  de  Grena- 
dier (de  Balaustier),  Ecorce  de  Grjinade, //•.;  Granatwurzelrinde,  Granatiipfebchale,  G.;  Mali- 
corio,  Scoria  del  Melogranati,  Jt.;  Cortezu  de  Granada,  Sp. 

Gen.  Ch.  Calyx  five-cleft,  superior.  Petals  five.  Pome  many-celled,  many-seeded. 
Willd. 

Punica  Granatum.  Willd.  Sp.  Plant,  ii.  981 ;  Woodv.  Med.  Bot.  p.  531,  t.  190; 
Carson,  Jllitst.  of  Med.  Bot.  i.  45,  pi.  38.  The  pomegranate  is  a  small  shrubby  tree, 
attaining  in  favorable  situations  the  height  of  twenty  feet,  with  a  very  unequal  trunk, 
and  numerous  branches  which  sometimes  bear  thorn.s.  The  leaves  are  opposite,  en- 
tire, oblong  or  lance-shaped,  pointed  at  each  end,  smooth,  shining,  of  a  bright  green 
color,  and  placed  on  short  footstalks.  The  flowers  are  large,  of  a  rich  scarlet  color, 
and  stand  at  the  end  of  the  young  branches.  The  petals  are  roundish  and*  wrinkled, 
and  are  inserted  into  the  upper  part  of  the  tube  of  the  calyx,  which  is  red,  thick, 
and  fleshy.  The  fruit  is  a  globular  berry,  about  the  size  of  an  orange,  crowned 
with  the  calyx,  covered  with  a  reddish  yellow,  thick,  coriaceous  rind,  and  divided 
internally  into  many  cells,  which  contain  an  acidulous  pulp,  and  numerous  oblong, 
angular  seeds. 

This  tree  grows  wild  upon  both  shores  of  the  Mediterranean,  in  Arabia,  Persia, 
Bengal,  China,  and  Japan,  has  been  introduced  into  the  East  and  West  Indies,  and 
is  cultivated  in  all  civilized  countries  where  the  climate  is  suflBciently  warm  to  allow 
the  fruit  to  ripen.  In  higher  latitudes,  where  it  does  not  bear  fruit,  it  is  raised  in 
gardens  and  hot-houses  for  the  beauty  of  its  flowers,  which  become  double  and  ac- 
quire increased  splendor  of  coloring  by  cultivation.     Doubts  have  been  entertained 

^  *  Absorbent  cotton  has  been  medicated  in  various  ways  and  come  largely  into  nse.  (See  Todi- 
tiized  Cotton,  under  lodinnm.)  Picric  Cotton  is  prepared  by  dissolving  0"25  Gm.  of  picric  acid  in  25 
Gm.  of  ether,  or  of  94  per  cent,  alcohol,  and  immersing  in  the  solution  10  Gm.  of  clean  cotton,  and 
drying.  Snlicylic  Cotton  (5  per  cent.)  may  be  prepared  by  Prof.  Brun's  proces.«,  by  saturating  1 
kilogramme  of  cotton  with  4  litres  of  a  solution  of  50  Gm.  of  salicylic  acid.  20  Gm.  of  c;istor  oil  in 
3-9:<0  litres  of  alcohol.  Benzoic  Cotton  is  made  in  the  same  way,  substituting  benzoic  for  snlicylic 
acid.  {A.  J.  P.,  Dec.  1878.)  Chlorinated  Cotton.  Prof.  Pavesi  subjects  cotton  moistened  with  gly- 
cerin, and  suspended  at  the  top  of  a  large  wide-mouthed  bottle,  to  the  action  of  chlorine  vapor, 
generated  by  adding  sulphuric  acid  to  chlorinated  lime.  (iV.  R.,  July,  1880.) 
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as  to  its  original  country.  The  name  of  Punicum  malum,  applied  by  the  ancients 
to  its  fruit,  implies  that  it  was  abundant  at  an  early  age  in  the  vicinity  of  Carthage. 
The  fruit,  for  which  the  plant  is  cultivated,  varies  much  in  size  and  flavor.  It  is 
said  to  attain  greater  perfection  in  the  West  Indies  than  in  its  native  country.  The 
edible  pulp  is  red,  succulent,  pleasantly  acid,  and  sweetish.  The  flowers  were  recog- 
nized by  the  Dublin  College,  and  the  seeds  are  oflBciual  in  France. 

JRuul  of  the  Fruit.  This  is  presented  in  commerce  under  the  form  of  irregular 
fragments,  hard,  dry,  brittle,  of  a  yellowish  or  reddish  brown  color  externally,  paler 
within,  without  smell,  and  of  an  astringent,  slightly  bitter  taste.  It  contains  a  large 
proportion  of  tannin,  and,  in  countries  where  the  tree  abounds,  has  been  employed 
for  tanning  leather. 

Flowers.  The  flowers,  sometimes  called  bdlaiisttnes,  are  inodorous,  have  a  bitterish, 
astringent  taste,  and  impart  a  violet-red  color  to  the  saliva.  They  contain  tannic 
and  gallic  acids,  and  were  used  by  the  ancients  in  dyeing. 

Bark  of  the  Root.  The  roots  of  the  pomegranate  are  hard,  heavy,  knotty,  ligneous, 
and  covered  with  a  bark  which  is  yellowish  gray  or  ash-gray  on  the  outer  surface, 
and  yellow  on  the  inner.  As  officinally  described,  the  bark  is  "  in  thin  quills  or 
fragments,  from  two  to  four  inches  (5  to  10  cm.)  long,  little  over  one  twenty-fifth 
of  an  inch  (1  mm.)  thick ;  outer  surface  yellowish  gray,  free  from  lichens ;  some- 
what warty,  or  longitudinally  and  reticulately  ridged  ;  inner  surface  smooth,  finely 
striate,  grayish  yellow  ;  fracture  short,  granular,  greenish  yellow,  indistinctly  radiate." 
U.  S.  It  has  little  or  no  smell,  colors  the  saliva  yellow  when  chewed,  and  leaves  in 
the  mouth  an  astringent  taste  without  disagreeable  bitterness.  The  infusion  of  the 
bark  yields  a  deep  blue  precipitate  with  salts  of  iron,  and  a  yellowish  white  precipi- 
tate with  solution  of  gelatin.  The  inner  surface  of  the  bark,  steeped  in  water  and 
then  rubbed  on  paper,  produces  a  yellow  stain,  which,  by  the  contact  of  sulphate  of 
iron,  is  rendered  blue,  and  by  that  of  nitric  acid  acquires  a  slight  rose  tint,  which 
soon  vanishes.  (Ibid.,  xvii.  438.)  These  properties  serve  to  distinguish  this  bark 
from  those  of  the  box  root  and  barberry,  with  which  it  is  said  to  be  sometimes 
adulterated.  When  used,  it  should  be  separated  from  the  ligneous  portion  of  the 
root,  as  the  latter  is  inert.* 

The  bark  contains  more  than  22  per  cent,  of  tannic  acid,  which  Kembold  (Ann. 
der  Ch.  und  Pharm.,  1-13,  p.  285)  found  to  consist  for  the  most  part  of  a  peculiar 
variety  cdWe^i  pu)iico-tannic  acid,  C2oH,gO,3 ;  when  boiled  with  dilute  sulphuric  acid, 
it  is  resolved  into  ellagic  acid,  Cj^HgOg,  and  sugar.  Punico-tannic  acid  is  accom- 
panied by  common  tannic  acid,  yielding  by  means  of  sulphuric  acid  gallic  acid,  which 
appears  sometimes  to  pre-exist  in  the  bark. 

Pomegranate  bark  also  yields  a  considerable  quantity  of  mannite,  which  was  for- 
merly described  under  the  names  of  punicin  or  granatin.  The  active  power  of  the 
root,  however,  is  due,  according  to  Tanret  (^Comp.-Rend.,  86,  p.  1270,  and  87,  p. 
358),  to  an  alkaloid  pellctierine,  CgHjgNO,  a  dextrogyrate  liquid  boiling  at  180°  to 
185°  C.  The  alkaloid  is  easily  soluble  in  water,  alcohol,  and  ether,  and  specially  bo 
in  chloroform.  It  has  strong  basic  properties,  and  precipitates  many  metallic  salts. 
1000  parts  of  dry  bark  yielded  4  parts  of  the  alkaloid. 

In  a  later  communication  (Comp.-Rend.,  88,  p.  716),  Tanret  announces  that  he 
has  found  three  additional  volatile  bases  in  the  bark,  a  liquid  left-rotating  one,  a, 
liquid  optically  inactive  one,  and  a  crystallizable  inactive  one,  which  latter  has  the 
formula  CgHijNO  +  2Hp,  fuses  at  46°  C,  and  boils  at  246°  C.  His  process  for  ob- 
taining these  alkaloids  is  as  follows.  "  A  mixture  of  the  salts  of  the  alkaloids  is 
prepared  by  mixing  the  powdered  bark  with  a  milk  of  lime,  exhausting  with  water, 
shaking  the  resulting  liquor  with  chloroform  and  neutralizing  the  latter  with  dilute 
acid.     A  solution  of  the  mixed  alkaloids  is  thus  obtained  in  which  one  or  other  of 

*  Dr.  C.  Harz  stated  in  1870  that  the  commercial  bark,  sold  as  the  bark  of  the  root  of  the  pome- 
granate, consisted  really,  in  great  measure,  of  that  of  the  stem:  a  little  of  the  proper  root- bark 
beino;  occasionally  intermingled  with  it.  The  root-bark,  the  author  observes,  ''has  lar>^c  cells;  and 
at  a  distance  from  the  cambium,  the  cells  of  the  medullary  rays  are  not  elongated  but  quadratic. 
The  trunk-bark,  as  well  as  that  of  the  root,  has  anthelmintic  properties."  [A.  J.  P.,  1870,  p.  220.) 
A  minute  description  of  the  microscopic  character  of  the  root-bark,  by  which  it  may  bo  distin- 
guished, is  contained  in  P.  J.  Tr.  (1873,  p.  703). 
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them  predominates,  according  to  the  source  of  the  bark.  Two  of  the  four  alkaloids 
are  displaced  from  their  salts  by  bicarbonate  of  sodium,  and  two  are  not.  This  so- 
lution is  therefore  treated  with  an  excess  of  bicarbonate  of  sodium  and  shaken  with 
chloroform,  and  this  in  its  turn  is  agitated  with  dilute  sulphuric  acid.  The  result- 
ing solution  contains  the  sulphates  of  two  alkaloids,  to  which  the  names  of  "  methyl- 
pelletierine^  and  '■•  pseudopelletierine^  have  been  given.  Caustic  pota.sh  is  then 
added  to  the  first  liquor,  and  upon  repeating  the  treatment  with  chloroform  and  acid 
there  is  obtained  a  solution  of  the  sulphates  of  "  pelletierine"  and  "  isopelietierine." 
{F.  J.  Tr.,  1880.  p.  829.) 

Medical  Properties  and  Uses.  The  rind  of  the  pomegranate  fruit  was  formerly 
recognized  by  the  U.  S.  Pharmacopoeia.  It  is  astringent,  and  in  the  form  of  decoc- 
tion is  sometimes  employed  in  diarrhoea  and  colliquative  sweats,  and,  more  frequently,  > 
as  an  injection  in  leucorrhoea,  and  as  a  gargle  in  sore  throat  in  the  earlier  stages,  or 
after  the  inflammatory  action  has  in  some  measure  subsided.  The  powdered  rind 
has  also  been  recommended  in  intermittent  fever.  The  flowers  have  the  same  medi- 
cal properties,  and  are  used  for  the  same  purposes.  The  bark  of  the  root  was  used 
by  the  ancients  as  a  vermifuge,  and  is  recommended  in  the  writings  of  Avicenna, 
but  was  unknown  in  modern  practice  till  brought  into  notice  by  Dr.  F.  Buchanan, 
who  learned  its  powers  in  India.  The  Mahometan  physicians  of  Hindostau  consider 
it  a  specific  aguinst  taenia.  One  of  these  practitioners,  having  relieved  an  English 
gentleman  in  180-4,  was  induced  to  disclose  his  secret,  which  was  then  made  public. 
The  French  writers  prefer  the  product  of  the  wild  pomegranate,  growing  on  the 
borders  of  the  Mediterranean,  to  that  of  the  plant  cultivated  in  gardens  for  orna- 
mental purposes.  The  bark  may  be  administered  in  powder  or  decoction  ;  but  the 
latter  form  is  usually  preferred.  The  decoction  is  prepared  by  macerating  two  ounces 
of  the  bruised  bark  in  two  pints  of  water  for  twenty-four  hours,  and  then  boiling 
to  a  pint.  Of  this  a  wineglassful  may  be  given  every  half-hour,  hour,  or  two  hours, 
until  the  whole  is  taken.  It  often  nauseates  and  vomits,  and  usuall}'  purges.  Por- 
tions of  the  worm  often  come  away  soon  after  the  last  dose.  It  is  recommended  to 
give  a  dose  of  castor  oil  and  to  diet  the  patient  strictly  on  the  day  preceding  the 
administration  of  the  remedy  ;  and,  if  it  should  not  operate  on  the  bowels,  to  iollow 
it  by  castor  oil,  or  an  enema.  '  If  not  successful  on  the  first  trial,  it  should  be  re- 
peated daily  for  three  or  four  days,  until  the  worm  is  discharged.  It  appears  to 
have  been  used  by  the  negroes  of  St.  Domingo  before  its  introduction  into  Europe. 

Various  trials  have  been  made  to  determine  the  taenifugal  properties  of  pelletierine. 
They  seem  to  show  that  the  alkaloid  is  a  valuable  drug,  and  that  the  tannate  has 
not  only  freedom  from  taste  to  recommend  it,  but  is  decidedly  more  eff^ective  and 
less  apt  to  derange  the  stomach  than  the  sulphate,  probably  because  its  insolubility 
prevents  its  absorption  before  it  reaches  the  worm.  M.  Berenger-Ferand  also  studied 
the  comparative  value  of  the  four  alkaloids  which  M.  Tanret  has  found  in  the  bark, 
and  showed  that  those  alkaloids  whose  sulphates  are  not  decomposable  by  the  bicar- 
bonate of  sodium  are  nearl}'  devoid  of  power.  The  dose  of  the  tannate  of  pelle- 
tierine is  half  to  three-quarters  of  a  grain  (003-0-05  Gm.),  taken  after  fasting, 
and  followed  in  15  minutes  by  a  sharp  purgative.  {Bull,  de  Therap.,  xcvi.  xcvii.) 
Much  larger  doses  are  asserted,  with  very  doubtful  correctness,  to  be  proper ;  thus, 
according  to  N.  R.,  1879,  8  grains  (0-52  Gm.)  is  the  dose.  The  dose  of  the  rind 
and  flowers  in  powder  is  from  twenty  to  thirty  grains  (1-3-1-95  Gm.).  A  decoc- 
tion may  be  prepared  in  the  proportion  of  an  ounce  of  the  medicine  to  a  pint 
of  water,  and  given  in  the  dose  of  a  fluidounce  (30  C.c).  The  seeds  are  de- 
mulcent. 

Off.  Prep,  of  the  Bark  of  the  Boot.     Decoctum  Granati  Kadicis,  Br. 

GRIXDELIA.    U.S.     Grinddia. 

(GRIN-DE'LI-A.) 

"  The  leaves  and  flowering  tops  of  Grindelia  robusta.  Nuttair.  {Nat.  Ord.  Com- 
positsB.)"  U.S. 

Gen.  Ch.  Heads  solitary,  terminating  leafy  branches,  or  occasionally  more  or  less 


726  Grindelia.  PART  I. 

corymbose,  lieterogamous  with  the  rays  fertile,  or' in  one  species  homogaraous  (ray- 
less),  niany-flowered.  Involucre  lieuiispherical  or  globular,  commonly  coated  with 
resin  or  balsam  ;  its  scales  very  numerous,  imbricated,  narrow,  with  coriaceous,  ap- 
pressed,  bare,  and  slender,  more  or  less  spreading  or  squarrose,  green  tips.  Recep- 
tacle flat  or  convex,  foveolate.  Rays  numerous,  narrow.  Branches  of  the  style 
tipped  with  a  lanceolate  or  linear  appendage.  Akenes  compressed  or  turgid,  or  the 
outermost  somewhat  triangular,  glabrous,  truncate.  Pappus  of  two  to  eight  cadu- 
cous awns  or  stout  corneous  bristles.  Biennial  or  perennial,  and  mostly  coarse  herbs, 
with  sessile  or  partly  claspinjij  leaves,  often  viscid  or  resinous,  and  middle-sized  or 
rather  large  heads  of  yellow  flowers.    Torrei/  &  Gray. 

This  genus  inhabits  the  western  side  of  both  North  and  South  America.  Most 
if  not  all  of  the  species  produce  a  resinous  exudation,  especially  from  the  flower- 
heads,  and  it  is  probable  that  medical  properties  are  common  to  the  genus. 

G.  robusta,  Nuttall,  is  an  herbaceous  plant,  from  one  to  three  feet  high,  very  gla- 
brous, with  leaves  varying  from  broadly  spatulato  or  oblong  to  lanceolate,  or  the  upper 
cordate  and  clasping,  commonly  obtuse,  sharply  more  or  less  serrate  ;  the  scales  of 
the  involucre  are  produced  into  long  circinato,  squarrose,  awn-like  tips ;  the  pappus 
of  two  to  three,  rarely  five,  nearly  smooth,  flattish  awns ;  akeaes  mostly  one-  to 
three-toothed  at  the  apex. 

Grindelia  squarrosa,  Dunal,  is  in  general  a  less  leafy  and  bushy  plant  than  G. 
rohusta,  but  so  closely  resembles  some  varieties  of  the  latter,  that  after  a  careful 
study  of  various  published  descriptions  and  of  the  specimens  in  the  herbarium  of 
the  Academy  of  Natural  Sciences,  we  are  not  satisfied  of  this  specific  distinctness. 
The  character  pointed  out  by  Torrey  and  Gray,  that  in  robusta  the  leaves  are  broader 
at  the  base  than  above,  does  not  hold ;  for  in  a  specimen  in  the  herbarium  of  the 
Philadelphia  Academy  of  Natural  Sciences  labelled  in  Nuttall's  handwriting,  and, 
therefore,  probably  the  type  of  G.  robusta,  the  leaves  are  not  broader  at  the  base ; 
whilst  in  various  specimens  of  ,G.  squarrosa  they  are  not  narrowed  at  the  base. 
The  most  constant  distinctive  characters  in  the  specimens  at  hand  are  that  G.  robusta 
has  a  more  leafy  involucre  and  its  leaves  usually  are  more  coarsely  serrate  ;  but  Wat- 
son describes  a  variety  of  G.  robusta  in  which  the  upper  leaves  are  entire.  There  is 
no  constant  difierence  in  the  scales  of  the  involucre. 

Properties.  The  officinal  description  of  grindelia  is  as  follows.  "Leaves  about 
two  inches  (5  cm.)  or  less  long,  varying  from  broadly  spatulate  or  oblong  to  lance- 
olate, sessile  or  clasping,  obtuse,  more  or  less  sharply  serrate,  pale  green,  smooth, 
finely  dotted,  brittle;  heads  many-flowered;  the  involucre  hemispherical,  about  half 
an  inch  (12  mm.)  broad,  composed  of  numerous,  imbricated,  squarrosely  tipped  scales  ; 
ray-florets  yellow,  ligulate,  pistillate;  disk-florets  yellow,  tubular,  perfect;  pappus 
consisting  of  about  three  awns  of  the  length  of  the  disk-florets."   U.  S. 

As  it  occurs  in  commerce,  grindelia  is  in  the  form  of  the  whole  dried  herb ;  the 
stems  are  about  eighteen  inches  in  length,  light  brownish,  very  frequently  stripped 
of  their  leaves,  but  with  some  of  the  floral  heads  adherent.  The  brittle  leaves  are 
much  broken,  and  with  separated  floral  heads  are  mixed  with  the  stem.  The  taste 
is  warmish,  peculiar,  and  very  persistent.  The  specimens  we  have  examined  seemed 
to  contain  numerous  floral  heads,  some  according  with  those  of  the  typical  G. 
robusta,  others  without  trace  of  involucral  leaves.  Some  of  the  latter  may  have  been 
removed,  it  is  true,  by  accidents  of  carriage  ;  but  if  G.  squarrosa  and  robusta  be  dis- 
tinct species,  it  would  appear  that  they  are  indiscriminately  collected.  The  activity 
of  the  drug  probably  resides  in  the  resinous  exudation.  Dr.  C.  J.  itademaker  ob- 
tained from  it  an  oil,  the  odor  of  which  closely  resembled  that  of  oil  of  turpentine, 
resin,  and  a  crystalline  body,  having  an  alkaline  reaction:  the  constituents  deserve 
further  chemical  investigation.  (JV.  R.,  1876,  p.  205.) 

Medical  Properties  and  Uses.  Attention  was  first  called  to  the  therapeutic 
value  of  grindelia  by  Dr.  H.  Gibbons,  of  San  Francisco,  and  the  medicine  has  since 
gradually  worked  its  way  into  favor.  Its  chief  use  has  been  in  asthma  and  in 
bronchitis ;  it  is  especially  valuable  in  the  latter  complaint  when  there  is  much 
dyspnoea  and  a  distinct  tendency  to  bronchial  spasm.  The  drug,  however,  proba- 
bly not  only  exerts  an  antispasmodic  influence,  but  also  stimulates  the  bronchial 


J 


PART  I.  Grindelia. —  Guaiaci  Lignum.  727 

mucous  membrane,  and  it  may  be  conGdentlj  exhibited  in  chronic  bronchitis,  cs- 
peciailj  of  the  aged.  It  has  been  employed  wiih  asserted  success  in  hooping- 
cough.  Its  active  principles  appear  to  be  excreted  from  the  kidneys ;  hence  after 
large  doses  There  are  sometimes  evidences  of  renal  irritation;  and  in  chronic  catarrh 
of  the  bladder  good  has  been  effected  by  its  stimulant  influence  upon  the  mucous 
menibrane  of  the  viscus.  As  a  local  application,  grindelia  has  been  employed  with 
asserted  advantage  in  burns,  vaginitis,  geuito-uriuary  catarrh,  etc.,  applied  either  ia 
the  form  of  a  poultice  or  in  solution. 

Off.  Prep.  Extractum  Grindelia)  Fluidum,  U.  S. 

GUAIACI  LIGNUM.  U.  S.,  Br.     Guaiacum  Wood. 

(GUA'I.\-Ci  LIG'NUM— gwi'yj-Bi.) 

"The  heart-wood  of  Guaiacum  officinale,  Linne,  and  of  Guaiacum  sanctum, 
Liiine.  (A'u/.  Ord.  Zygophyllaceae)"'  U.  S.  "  The  wood  reduced  by  the  turning 
lathe  to  the  Ibrm  of  a  coarse  powder  or  small  chips."  £r. 

Lignum  Gmjaci,  P.O.;  Lignum  Snnctum  (vcl  BcnedictuiD,  vel  Vitae)  ;  Lignum  Vitae  :  Bois  do 
Gay:ic,  Fr.;  Gunj:ikhoIz,  Fninzosenliolz.  P«'ckcnhoIz.  G.;  Legno  Guaiaco,  It.;  Gunjneo,  Sp. 

Gen.  Ch.  Calyx  five  clelt.  unequal.  Petals  five,  inserted  into  the  calyx.  Ckip- 
gule  angular,  three-  or  five  celled.    Willd. 

Guaiacum  cffichiale  Willd.  Sp.  Plant,  ii.  538  ;  Woodv.  Med.  Bot.  p.  557,  t.  200 ; 
Carson,  lllust.  tj'  Mtd.  Bot.  i.  lb,  pi.  17.  This  is  a  large  tree,  of  very  slow  growth. 
When  of  iuU  fcize  it  is  liom  ibrty  to  s-ixty  ieet  high,  with  a  truLk  lour  or  five  feet 
in  circumference.  The  branches  are  knotted,  and  covered  with  an  ash-colored  stri- 
ated bark.  That  of  the  stem  is  of  a  daik  gray  color,  variegated  with  gretni.>!h  or 
purplish  spots.  The  leaves  are  opposite,  and  abruptly  pinnate,  consisting  of  two, 
three,  and  sometimes  four  pairs  of  leaflets,  which  are  obovate,  veined,  smooth, 
shininir,  dark  green,  from  an  inch  to  an  inch  and  a  half  long,  and  almost  sessile. 
The  flowers  are  of  a  lich  blue  color,  stand  on  long  peduncles,  and  grow  to  the 
number  of  eight  or  ten  at  the  axils  of  the  upper  leaves.  The  seeds  are  solitary, 
hard,  and  of  an  oblong  shape. 

G.  saitclum,  L.,  is  distinguished  from  G.  officinale  by  its  five-celled  fruit  and  its 
oblong  or  obliquely  obovate,  or  sometimes  rhoniboid-ovate  leaflets,  six  to  eight  to 
each  leaf.  It  grows  in  Cuba  and  some  other  of  the  We.*^t  India  Islands,  and  in  the 
Bahama  Islands.  Its  wood  is  smaller  than  that  of  G.  officinale,  and  is  said  by  Fee 
to  be  paler  and  less  dense. 

G.  officinale  grows  in  the  West  Indies,  particularly  in  Hayti  and  Jamaica,  and 
is  found  also  in  the  warmer  parts  of  the  neighboring  continent.  All  parts  of  the 
tree  are  possessed  of  medicinal  properties ;  but  the  wood  and  the  concrete  juice 
only  are  officinal.  The  bark,  though  much  more  efficacious  than  the  wood,  is  not 
kept  in  the  shops.  It  is  said  that  other  species  of  Guaiacum  contribute  to  the 
supplies  brought  into  the  market.  G.  sanctum  of  Linnaeus,  and  G.  arLorcum  of 
De  Candolle,  are  particularly  specified. 

Guaiacum  wood  is  imported  from  Hayti  and  other  West  India  islands,  in  the 
shape  of  logs  or  billets,  covered  with  a  thick  gray  bark,  which  presents  on  its  inner 
surface,  and  upon  its  edges  when  broken,  numerous  shining  crystalline  points. 
These  were  supposed  by  Guibourt  to  be  benzoic  acid,  by  others  a  resinous  exuda- 
tion from  the  vessels  of  the  plant;  but  Dr.  Otto  Berg  has  determined  that  they  are 
cry.-tals  of  sulphate  of  calcium.  The  billets  are  used  by  the  turners  for  the  iabri- 
cation  of  various  instruments  and  utensils,  for  which  the  wood  is  well  adapted  by  its 
extreme  hardness  and  density.  It  is  kept  by  the  druguists  and  apothecaries  in  the 
state  of  shavings  or  raspings,  which  they  obtain  from  the  turners.  It  is  commonly 
called  lignum  vitae,  a  name  which  obviously  originated  from  the  supposition  that  the 
wood  was  possessed  of  extraordinary  remedial  powers. 

Properties.  Guaiac  wood  is  veiy  hard  and  heavy.  The  color  of  the  sap-wood  is 
yellow,  that  of  the  older  and  central  layers  greenish  brown,  that  of  the  shavings  a 
mixture  of  the  two.  It  is  said  that,  when  the  wood  is  brought  into  a  state  of  minute 
division,  its  color  is  rendered  green  by  exposure  to  the  air,  and  bluish  green  by  the 
action  of  nitric  acid  fumes  ;  and  the  latter  change  may  be  considered  as  a  test  of  i^a 
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genuineness.  {Duncan.)  An  easier  test  is  a  solution  of  corrosive  sublimate,  which, 
added  to  the  shavings  and  slightly  heated,  causes  a  bluish  green  color  in  the  genuine 
wood.  (6Vie«i.  Gaz  ,  No.  80,  Feb.  1840.)  Guaiacum  wood  is  almost  without  smell 
unless  rubbed  or  heated,  when  it  becomes  odorous.  When  burnt  it  emfls  an  agree- 
able odor.  It  is  bitterish  and  slightly  pungent,  but  requires  to  be  chewed  for  some 
time  before  the  taste  is  developed.  It  contains,  according  to  Trommsdorf,  26  per 
cent,  of  resin,  and  08  of  a  bitter  pungent  extractive,  upon  both  of  which,  probably, 
though  chiefly  on  the  former,  its  medicinal  virtues  depend.  (See  Guaiaci  Resina.) 
It  yields  its  virtues  but  partially  to  water.  One  pound  of  the  wood  afforded  to  Gei- 
ger  two  ounces  of  extract. 

Medical  Properties  and  Uses.  Guaiacum  wood  ranks  among  the  stimulant 
diaphoretics.  It  is  said  to  have  been  introduced  to  the  notice  of  European  practi- 
tioners by  the  natives  of  Hispaniola,  soon  after  the  discovery  of  America.  It  was 
used  in  Europe  so  early  as  1508,  and  attained  great  celebrity  as  a  remedy  for  lues 
venerea ;  but  more  extended  experience  has  proved  it  to  be  wholly  inadequate  to 
the  cure  of  that  disease ;  and  it  is  now  employed  simply  to  palliate  the  secondary 
symptoms,  or  to  assist  the  operation  of  other  and  more  efficient  remedies.  It  is 
thought  to  be  useful  also  in  chronic  rheumatism  and  gout,  scrofula,  certain  cuta- 
neous eruptions,  ozaena,  and  other  protracted  diseases  dependent  on  a  depraved  or 
vitiated  condition  of  the  system.  It  is  usually  exhibited  in  decoction,  and  in  com- 
bination with  other  medicines,  as  in  the  compound  decoction  of  sarsaparilla.  As  but 
a  small  portion  of  the  guaiac  contained  in  it  is  soluble  in  water,  the  probability  is 
that  its  virtues  have  been  greatly  overrated,  and  that  the  good  which  has  followed 
its  emplo)/ment  resulted  rather  from  the  more  active  medicines  with  which  it  is 
associated,  or  from  the  attendant  regimen,  than  from  the  wood  itself  The  simple 
decoction  may  be  prepared  by  boiling  an  ounce  in  a  pint  and  a  half  of  water  down 
to  a  pint,  the  whole  of  which  may  be  administered  in  divided  doses  during  the 
twenty-four  hours.     An  aqueous  extract  is  directed  by  the  French  Codex. 

Off.  Prep.  Decoctum  Sarsae  Compositum,  Br.;  Decoctum  Sarsaparillae  Comp., 
U.  S.;  Syrupus  Sarsaparillae  Coaip.,  [/.  S. 

GUAIACI  RESINA.  U.S.,  Br.     Guaiac. 

(GUA'IA-Ci  EE-§i'NA— gwa'ya-sl.) 

"The  resin  of  the  wood  of  Guaiacum  officinale.  Linne.  (N'at.  Ord.  Zygophyl- 
laceae.)"  U.  S.  "  The  resin  obtained  from  the  stem  by  natural  exudation,  by  in- 
cisions, or  by  heat."  Br. 

Resina  Gunjaci,  P.O.;  Guaiacum;  Guaiacum  Resin;  R6slne  de  Gayac,  Fr.;  Guajak,  Guajak- 
liarz,  0.;  Resina  de  Guajaco.  ft.;  Resina  de  Guayaco,  Sp. 

For  a  description  of  Guaiacum  officinale,  see  Guaiaci  Lignum,  p.  727. 

Guaiac  is  the  concrete  juice  of  this  tree.  It  is  obtained  in  several  different  modes. 
The  most  simple  is  by  spontaneous  exudation,  or  by  incisions  made  into  the  trunk. 
Another  method  is  by  sawing  the  wood  into  billets  about  three  feet  long,  boring 
them  longitudinally  with  an  auger,  then  placing  one  end  of  the  billet  on  the  fire, 
and  receiving  in  a  calabash  the  melted  guaiac,  which  flows  out  through  the  hole  at 
the  opposite  extremity.  But  the  plan  most  frequently  pursued  is  probably  to  boil 
the  wood,  in  the  state  of  chips  or  sawdust,  in  a  solution  of  common  salt,  and  skim 
off  the  matter  which  rises  to  the  surface.  Guaiac  is  brought  to  this  market  from 
the  West  Indies.  It  is  usually  in  large  irregular  pieces  of  various  size,  in  which 
small  fragments  of  bark,  sand,  and  other  impurities  are  mixed  with  the  genuine 
guaiac,  so  as  to  give  to  the  mass  a  diversified  appearance.  Sometimes  we  find  it  in 
small  roundish  homogeneous  portions,  separate  or  agglutinated  ;  sometimes  in  homo- 
geneous masses,  prepared  by  melting  and  straining  the  drug  in  its  impure  state.  It 
is  probable  that  the  guaiac,  obtained  from  the  billets  in  the  manner  above  described, 
is  of  uniform  consistence.* 

Properties.     The  masses  are  irregular  or  somewhat  globular,  of  a  glassy  lustre 

*  Under  the  name  of  Heniua  Gnninci  Peruviaua  Aromnticn  there  is  a  substance  circulating  in 
European  commerce,  which  probably  has  no  relation  to  guaiac.  For  a  summary  of  our  knowledge 
ooncerning  it,  see  A.  J.  P.,  1877,  p.  18. 
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and  resinous  fracture.  They  are  of  a  deep  greenish  brown  or  dark  olive  color  on 
their  external  surface,  and  internally  wherever  the  air  can  penetrate.  The  pre- 
dominant hue  of  those  parts  not  exposed  to  the  air  is  reddish  brown  or  hyacinthine, 
diversified,  however,  with  shades  of  various  colors.  The  odor  is  feeble  but  fragrant, 
and  is  rendered  stronger  by  heat.  The  taste,  which  is  at  first  scarcely  perceptible, 
becomes  acrid  after  a  short  period ;  and  a  permanent  sense  of  heat  and  pungency 
is  left  in  the  mouth  and  fauces.  Guaiac  is  brittle,  and  when  broken  presents  a 
shining  glass-like  surface,  conchoidal  or  splintery,  with  the  smaller  fragments  more 
or  less  translucent.  It  is  readily  pulverized  ;  and  the  powder,  at  first  of  a  light  gray 
color,  becomes  green  on  exposure  to  the  light.  Its  sp.  gr.  varies  from  1-2  to  1-2.J. 
It  softens  in  the  mouth,  and  melts  with  a  moderate  heat.  Water  dissolves  a  small 
proportion  of  guaiac,  not  exceeding  nine  parts  in  100,  forming  an  infusion  of  a 
greenish  brown  color  and  sweetish  taste,  which,  upon  evaporation,  yields  a  brown 
substance  soluble  in  hot  water  a^d  alcohol,  but  scarcely  so  in  ether.  Alcohol  takes 
up  the  whole,  with  the  exception  of  impurities.  The  tincture  is  of  a  deep  brown 
color,  is  decomposed  by  water,  and  afiords  blue,  green,  and  brown  precipitates,  with 
the  mineral  acids.  It  is  colored  blue  by  nitric  acid,  by  chlorine,  and  by  tincture  of 
the  chloride  of  iron,  and  usually  by  spirit  of  nitrous  ether  ;  and  is  similarly  changed 
when  treated  successively  by  dilute  hydrocyanic  acid,  and  solution  of  sulphate  of 
copper.  Either  in  substance  or  tincture,  guaiac  gives  a  blue  color  to  gluten  and  sub- 
stances containing  it,  to  mucilage  of  gum  arable,  to  milk,  and  to  various  freshly  cut 
roots,  as  the  potato,  carrot,  and  horseradish.  It  is  soluble  also  in  ether,  alkaline 
solutions,  and  sulphuric  acid.  The  solution  in  sulphuric  acid  is  of  a  rich  claret 
color,  deposits,  when  diluted  with  water,  a  lilac  precipitate,  and,  when  heated,  evolves 
charcoal.  Exposed  to  air  and  light,  guaiac  absorbs  oxygen  and  becomes  green,  and 
the  change  takes  place  rapidly  in  the  sunshine.  Tincture  of  guaiac  has  been  used 
for  the  detection  of  blood-stains,  wliich  it  does  by  the  blue  color  produced  by  it, 
when  in  contact  with  the  red  coloring  matter  of  blood,  in  connection  with  some 
ozonized  substance,  especially  peroxide  of  hydrogen.  (^Guy's  Hasp.  Reports,  3d  ser., 
xiii.  432.) 

It  may  be  used  also  to  distinguish  the  blood  of  man  and  other  mammals,  in  which 
the  corpuscles  are  non-nucleated,  from  that  of  other  classes,  as  birds,  fishes,  and  rep- 
tiles, which  have  nucleated  corpuscles.  The  following  method  of  applying  the  test, 
made  known  by  Dr.  R.  M.  Bertolet,  microscopist  of  the  Philadelphia  Hospital,  has  the 
advantage  that  it  will  present  the  evidence  to  the  spectator,  and  thus  be  made  to  give 
conviction  in  jury  trials.  A  microscopic  preparation,  duly  mounted,  is  carefully  irri- 
gated with  a  simple  tincture  of  guaiac  resin,  and  then,  under  glass,  exposed  to  the 
action  of  a  very  small  quantity  of  an  ethereal  solution  of  peroxide  of  hydrogen. 
The  mammalian  corpuscles  will  exhibit  a  uniform  blue  coloration  throughout,  of 
diflfereut  shades  in  the  different  corpuscles,  while,  if  the  blood  corpuscle  is  nucleated, 
the  nucleus  is  seen  as  a  well-defined  and  deep  blue  body,  with  a  delicate  violet-col- 
ored medium  around  it.  (^Am.  Joum.  of  Med.  Sci,  Jan.  1S74.  p.  129.) 

The  composition  of  guaiacum  resin  was  ascertained  by  Hadelich  {Joum.  fiir  pr. 
Chem.,  87,  p.  335)  to  be  as  follows.  Guaiaconic  acid  703  per  c-eut.,  guaiaretie 
acid  105  per  cent.,  guaiac  beta-resin  98  per  cent.,  gum  3*7  per  cent.,  ash  con- 
stituents 0-8  per  cent.,  guaiacic  acid,  coloring  matter  (guaiac  yellow),  and  impurities 
4-9  per  cent.  Of  these  constituents,  guaiaretie  acid.  Cj^iH^gO^,  was  discovered  by 
Hlasiwetz  in  1859.  It  may  be  extracted  from  the  crude  resin  by  alcoholic  potash 
or  by  quicklime,  forming  a  crystalline  salt  with  the  former  and  an  amorphous  com- 
pound with  the  latter.  The  free  acid  is  obtained  by  decomposing  one  of  these  salts 
with  hydrochloric  acid  and  crystallizing  from  alcohol.  The  crj-stals,  which  are  solu- 
ble in  ether,  alcohol,  benzol,  chloroform,  carbon  disulpbide,  or  acetic  acid,  but  not  in 
ammonia  or  in  water,  melt  below  80°  C.,  and  may  be  volatilized  without  decompo- 
sition. Tliey  are  not  colored  blue  by  oxidizing  agents.  If  the  mother-liquor  from 
the  potassium  salt  of  the  guaiaretie  acid  be  decomposed  with  hydrochloric  acid  and 
the  precipitate  washed  with  water^  ether  will  extract  guaiaconic  acid,  CggU^^Ojo. 
This  compound,  discovered  by  Hadelich  in  1862,  is  a  light  brown  amorphous  sub- 
stance, fusing  at  100°  C.     It  is  without  acid  reaction,  but  decomposes  alkaline  car- 
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bonates,  forming  salts  easily  soluble  in  water  and  alcobol.  It  is  insoluble  in  water, 
benzol,  or  bisulpliide  of  carbon,  but  dissolves  in  etlier,  cbloroform,  acetic  acid,  or 
alcohol.  With  oxidizinj;  agents  it  assumes  a  transient  blue  tint.  After  the  extraction 
of  the  guaiaconic  acid,  there  remains  a  substance  insoluble  in  ether,  to  which  the 
name  of  Gwiiac  Bcta-resin  has  been  applied.  Its  composition  docs  not  appear  to 
differ  greaily  frdni  th;it  of  guaiaconic  acid. 

Giiaiacic  acid,  Cj^H^gOg,  obtained  in  1841  by  Thierry,  from  guaiacum  wood,  or 
from  liie  res^in,  crystallizes  in  colorless  needles.  Hadelich  states  that  not  more  than 
one  part  in  20.000  can  bo  obtained  from  the  resin. 

Guaiac  yellow,  the  coloring  n)atter  of  guaiacum  resin,  was  first  observed  by  Pcl- 
letier.  It  crystallizes  in  pale  yellow  quadratic  octahedra,  having  a  bitter  taste,  but 
is  not  a  glucoside. 

Guaiac  resin  also  yields  interesting  products  on  dry  distillation.    'E\r&[,  guaiacene^ 

CjlIgO,  at  118°  C,  next,  guaiacol,  C^U^  <  qtj   ^  Iteing  the  methyl  ether  of  pyro- 

catcchin,  at  205°-210°  C,  and  with  it  hrcosol,  Q^W^{Gl{^.f)\l,  and  finally,  pyro- 
guaiacvi,  C^UuOs,  in  pearly  scales,  melting  at  180*^  0.  {Fharmacographia,  2d  ed., 
p.  104.) 

It  will  be  inferred,  from  what  has  been  said,  that  the  mineral  acids  are  incom- 
patible with  the  solutions  of  guaiac. 

Adulterations.  This  drug  is  sometimes  adulterated  with  the  resin  of  the  pine. 
The  fraud  may  be  detected  by  the  terebinthinate  odor  exhaled  when  the  sophisticated 
guaiac  is  thrown  upon  burning  coals,  as  well  as  by  its  partial  solubility  in  hot  oil  of 
turpentine.  This  liquid  dissolves  resin,  but  leaves  pure  guaiac  untouched.  Amber 
is  said  to  be  another  adulteration.  Nitric  acid  affords  an  excellent  test  of  guaiac.  If 
paper  moistened  with  the  tmcture  be  exposed  to  the  fumes  of  this  acid,  it  speedily 
becomes  blue.  Purgotti  proposed  guaiac  resin  as  a  test  for  copper.  (See  A.  J.  P., 
June,  1880.) 

Medical  Properties  and  Uses.  Guaiac  is  stimulant  and  alterative,  producing, 
when  swallowed,  a  sense  of  warmth  in  the  stomach,  with  dryness  of  the  mouth  and 
thirst,  and  promoting  various  secretions.  If  given  to  a  patient  when  covered  warm 
in  bed,  especially  if  accompanied  with  opium  and  ipecacuanha,  or  the  antimonials, 
and  assisted  by  warm  drinks,  it  often  excites  profuse  perspiration  ;  and  hence  it  has 
been  usually  ranked  among  the  diaphoretics.  If  the  patient  be  kept  cool  during  its 
administration,  it  is  sometimes  directed  to  the  kidneys,  the  action  of  which  it  pro- 
motes. In  large  doses  it  purges ;  and  it  is  thought  by  some  practitioners  to  be  pos- 
sessed of  emmenagogue  powers.  It  has  been  given  with  assorted  advantage  in  chronic 
rheumatism,  gouty  affections,  secondary  syphilis,  scrofulous  diseases,  and  cutaneous 
eruptions.  It  was  much  relied  upon  by  the  late  Dr.  Dowees  in  the  cure  of  amen- 
orrhoea  and  dysmenorrhoea.  Dr.  James  Jackson,  of  Boston,  recommends  it  occa- 
sionally as  a  laxative,  in  the  dose  of  a  drachm. 

The  medicine  is  given  in  substance  or  tincture.  The  dose  of  the  powder  is  from 
ten  to  thirty  grains  (0  G5-1-95  Gm.),  which  may  be  exhibited  in  pill  or  bolus,  in  the 
shape  of  an  emulsion  formed  with  gum  arable,  sugar,  and  water,  or  as  a  syrup.*  An 
objection  to  the  form  of  powder  is  that  it  quickly  aggregates.  Guaiac  is  sometimes 
administered  in  combination  with  alkalies,  with  which  it  readily  unites.  Several 
European  Piiarmacopoeias  direct  a  soap  of  guaiac,  under  the  name  of  sapo  guaia- 
cinus,  to  be  prepared  by  diluting  the  liquor  potassa)  with  twice  its  weight  of  water, 
boiling  lightly,  then  adding  guaiac  gradually,  with  continued  agitation,  .so  long  as  it 
continues  to  be  dissolved,  and  finally  filtering,  and  evaporating  to  the  pilular  con- 
sistence.    One  scruple  (1-8  Gm.)  may  be  taken  daily  in  divided  doses. 

Off.  Prep.  Mistura  Guaiaci,  Br.;  Pilulae  Antimonii  Compositse,  U.S.;  Pilula 
Hydrargyri  Subchloridi  Composita,  Br.;  Tinctura  Guaiaci,  U.  S.;  Tinctura  Guaiaci 
Ammoniata. 

^  Syr-ip  of  Guaiac.  Dr.  T.  C.  Craig.  [A.  J.  P.,  July,  1880.)  Powd.  Guai.nc  Resin,  640  grains; 
Caustic- Potassa,  58  grains;  White  Su;i;ar,  Ibj  (avoird.);  AVater.  q.  ?.  Dissolve  the  Potassa  in  8 
fluidounces  of  wat'T;  moisten  the  Guaiac  with  this  solution  ;  ]iacl4  it  in  a  percolator  and  gradually 
pour  on  the  remainder  of  the  solution  ;  when  this  ceases  dropping,  add  sufQcient  water  to  make  the 
percolate  measure  eight  fluidounces  ;  add  the  sugar  and  dissolve. 
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GUARANA.  U.S.     Guarana* 

(GUA-KA'KA.) 

"  A  dried  paste  prepared  from  the  crushed  or  ground  seeds  of  Paullinia  Sorbilis. 
Martius.     {Nat.  0?-(/.  Sapindaceae.)"  U.S. 

Paullinia,  Brazilian  Cocoa,  Guarana  £read;  Pao  de  Guarana,  Indian;  Pasta  Guarana,  P.G.; 
Gunrana,  /'/■.,  G. 

Gen.  Ch.  Capsule  pyriform,  septicidal.  Stevi  climbing.  Leaves  compound. 
Bentham  and  Hnuher. 

There  arc  described  of  the  genus  Paullinia  80  species,  all  of  them  confined  in 
their  geographical  range  to  Eastern  South  America,  except  one,  which  has  strayed 
to  Western  Africa.  The  name  of  the  genus  was  given  in  honor  of  Christ.  Fred. 
Paullini,  a  German  medico-botanical  writer,  who  died  in  1712. 

P.  Sorbilis.  Martius,  Reise  inBrasil,  vol.  iii.  p.  1098 ;  £.  tt  T.  67. —  Guarana  iiva. 
This  woudy  climber  grows  in  the  northern  and  western  provinces  of  Brazil,  ripening 
its  seeds  in  October  and  November.  The  leaves  are  alternate,  on  long  stnlks, 
impari-pinnate,  with  five  oblong  oval,  coarsely  irregularly  sinuate-dentate  leaflets, 
five  to  six  inches  long  by  two  to  three  broad,  contracted  into  a  shortly  attenuated 
blunt  point.  The  flowers  are  arranged  in  axillary,  spicate  panicles,  four  inches  or 
more  in  length.  The  fruit  is  about  the  size  of  a  grape,  ovoid  or  pyriform,  on  a  short 
peduncle,  with  a  short  strong  beak,  glabrous,  with  six  longitudinal  ribs.  The  tliree- 
valved  pericarp  is  thin,  tough,  and  strongly  hairy  within.  Another  species,  the  P. 
Cupaiia,  growing  on  the  banks  of  the  Orinoco  Kiver,  ia  said  also  to  be  used  in 
making  guarana.   (Ann.  de  Therap.,  1858,  p.  70.) 

Preparation  and  Properties.  The  seeds,  which  look  like  small  horse-chestnuts, 
are  contained  in  a  three-celled,  three-valved,  coriaceous  capsule,  are  lenticular  and 
almost  tliorny,  and  invested  with  a  flesh-colored  arillus,  which  is  easily  separable 
when  dry.  From  them  the  drug  is  prepared  by  powdering  them  in  a  mortar,  or 
upon  a  chocolate-stone  previously  lieated,  mixing  the  powder  with  a  little  water, 
exposing  it  for  some  time  to  the  dew,  then  kneading  it  into  a  paste,  mixing  with 
this  some  of  the  seeds  either  whole  or  merely  bruised,  and  finally  forming  the  mix- 
ture into  cylindrical  or  globular  masses,  which  are  dried  and  hardened  in  the  sun, 
or  by  the  smoke  of  a  fire.  These  masses  are  of  a  reddish  brown  color,  rugose  on 
the  surface,  very  hard,  with  an  irregular  fracture,  and  of  a  marbled  appearance  when 
broken,  due  to  the  fragments  of  the  seeds  and  their  black  testa  imbedded  in  the 
mass.  Paullinia  is  of  a  somewhat  astringent  and  bitterish  taste,  and,  in  this  as  well 
as  in  its  odor,  bears  some  resemblance  to  chocolate,  though  not  oleapinous.  It  swells 
up  and  softens  in  water,  which  partially  dissolves  it.  Martius  found  in  it  a  crysial- 
lizable  principle,  which  he  named  guaranine,  but  which  has  been  proved  by  MM. 
Berthemot  and  Dechastelus  to  be  identical  with  caffeine.  Alexander  Bennett,  in  an 
elaborate  series  of  physiological  experiments,  has  confirmed  this  identity.  The 
discovery  of  caffeine  in  plants  belonging  to  distinct  natural  families,  namely,  the 
coffee  and  tea  plants,  the  Paraguay  tea,  and  the  Paullinia,  is  a  highly  interesting 
result  of  recent  chemical  investigations.  It  is  said  to  be  more  abund;int  in  the 
Paullinia  than  in  either  of  the  other  vegetables ;  507  per  cent,  having  been  found 
by  Dr.  Stenhouse  in  Paullinia,  while  he  got  only  2-13  from  good  black  tea,  100 
per  cent,  from  coffee,  and  12  from  Paraguay  tea.  (P.  J.  Tr.,  xvi.  213.)  Accord- 
ing to  Berthemot  and  Dechastelus,  it  exists  in  the  seeds  united  with  tannic  acid, 
with  which  it  appears  to  form  two  compounds,  one  crystallizable  and  soluble  in  water, 
the  other  of  a  resinoid  appearance  and  insoluble.  Besides  these  ingredients,  the 
seeds  contain  free  tannic  acid,  gum,  albumen,  starch,  and  a  greenish  fixed  oil.  (Jovrn. 
de  P/iarm.,  xxvi.  514.)  For  a  method  of  preparing  guaranine,  see  Jf/uru.  de  Pharm  , 
4e  sen,  xviii.  22-4.  Dr.  F.  V.  Greene,  U.  S.  N.,  prefers  a  process  for  obtaining 
caff"eine  from  guarana  similar  to  one  proposed  by  Prof.  Wayne  for  its  extraction 

*It  is  said  to  have  been  by  mistake  that  Paullinia  and  ffunrana  hare  been  considered  identical ; 
the  former  term  being  applicable  exclusively  to  the  product  of  the  two  species  of  Paullinia  al'Ove 
referred  to,  while  the  latter  belongs  properly  to  a  preparation  made  by  the  aborigines,  belonging  to 
the  tribe  Guarana?,  whence  its  name.  This  second  substance  contains  the  seeds  of  the  Paullinia, 
but  is  a  mixture  of  various  substances,  among  them  chocolate  and  farina,  the  precise  composition 
of  which  is  most  carefully  kept  secret  by  the  natives.  {Ann.  de  Therap,  1858,  p.  70.) 
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from  tea  and  coffee.  The  details  of  the  method  are  as  follows.  The  powdered 
guarana  is  intimately  mixed  with  three  times  its  weight  of  finely  divided  litharge, 
and  the  mixture  boiled  in  distilled  water,  until,  on  allowing  the  temperature  to  fall 
below  the  boiling  point,  the  insoluble  portion  is  found  to  subside  rapidly,  leaving  the 
supernatant  liquid  clear,  and  without  color.  When  cool,  the  clear  liquid  is  filtered, 
and  the  precipitate  is  transferred  to  the  filter  and  washed  with  boiling  water,  the 
washing  to  be  continued  as  long  as  yellowish  precipitates  are  produced  with  either 
phosphomolybdic  acid  solution,  auric  or  platinic  chloride.  A  stream  of  sulphuretted 
hydrogen  gas  is  now  passed  through  the  filtrate,  and  the  sulphide  of  lead  thus 
formed  separated  by  filtration.  The  solution  is  evaporated  on  a  water-bath  to  expel 
the  excess  of  sulphuretted  hydrogen,  filtered  to  remove  a  trace  of  sulphur,  finally 
evaporated  to  the  crystallizing  point,  and  the  caffeine,  which  crystallizes  out  on  cool- 
ing, removed  from  the  mother-liquor  and  pressed  between  folds  of  bibulous  paper. 
After  being  thus  treated,  the  crystals  will  be  found  to  be  perfectly  white.  l)r.  F. 
V.  Greene  has  shown  that  the  tannic  acid  from  guarana  has  different  properties 
from  that  found  in  other  plants,  and  proposes  to  call  it  panlUnitamtic  acid.  (^A.  J.  P., 
1877,  p.  390.)  M.  Fournier  has  found  in  pauliinia,  besides  tanuate  of  caffeine, 
the  following  principles :  gum,  starch,  an  acrid  green  fixed  oil,  a  concrete  volatile 
oil,  an  aromatic  liquid  volatile  oil  soluble  in  water  with  a  little  alcohol,  another 
liquid  volatile  oil  scarcely  soluble  in  water,  a  peculiar  principle  not  precisely  de- 
termined, and  tannic  acid.  (Ibld.^  Avril,  1861,  p.  291.) 

Medical  Properties  and  TJses.  The  effects  of  guarana  upon  the  system  are 
chiefly  those  of  its  alkaloid,  although  it  contains  enough  tannin  to  have  an  apprecia- 
ble influence.  It  is  habitually  employed  by  the  Indians,  either  mixed  with  articles 
of  diet,  as  with  cassava  or  chocolate,  or  in  the  form  of  drink,  prepared  by  scraping 
it,  and  suspending  the  powder  in  sweetened  water,  precisely  as  other  nations  use  teas, 
coffees,  etc.  It  is  also  considered  by  the  Indians  useful  in  the  prevention  and  cure 
of  bowel  complaints.  Dr.  Gavrelle,  who  was  formerly  physician  to  Dora  Pedro,  in 
Brazil,  and  there  became  acquainted  with  the  virtues  of  this  medicine,  called  the 
attention  of  the  profession  to  it  some  years  since  in  France.  He  had  found  it  ad- 
vantageous in  tiie  diarrhoea  of  phthisis,  sick  headaehe,  paralysis,  tedious  convalescence, 
and  generally  as  a  tonic.  It  has  since  been  employed  in  various  affections,  but  is 
now  chiefly  used  in  migraine  or  nervous  sick  headaches,  administered  when  the 
attack  is  developing.  It  may  be  given  in  substance,  in  the  quantity  of  one  or  two 
drachms  (3-9-7-8  Gm.),  rubbed  into  powder  and  mixed  with  sweetened  water; 
but  the  fluid  extract  may  be  substituted  in  equivalent  doses. 
Off.  Prep.  Extractum  Guaranae  Fluidum,  U.  S. 

GUTTA-PERCHA.    U.S.     Gutta-Percha. 

(GUT'TA  PER'CHA.) 

"  The  concrete  exudation  of  Isonandra  Gutta.  Hooker,  (Nat.  Ord.  Sapotacese.}" 
U.S. 

Gutta-Percha  Depurata,  P.O.;  Gutta-Taban  ;  Gutta-Percha,  Fr.,  G. 

Tills  valuable  product  of  the  East  Indies  was  iSrst  brought  into  notice  by  Dr. 
Wm.  Montgomerie,  a  British  army  surgeon,  who  became  acquainted  with  its  singular 
properties  in  the  year  1842,  at  Singapore,  and  in  the  following  year  sent  specimens 
of  it  to  Europe.  It  is  the  product  of  a  laree  tree  growing  in  the  southern  extremity 
of  the  Malayan  Peninsula,  the  islands  of  Sinorapore  and  Borneo,  and  probably  many 
other  islands  in  the  neighborhood.  Isonandra  gutta  is  of  considerable  mafrnitude, 
with  a  trunk  commonly  three  feet  and  sometimes  as  much  as  six  feet  in  diameter, 
having  numerous  ascending  branches,  which  are  crowded  with  leaves  at  their  ex- 
tremities. The  flowers  are  small  and  white ;  the  leaves  petiolate,  oblong,  four  or 
five  inches  long  by  two  in  breadth,  bright  green  above  and  brownish  beneath.* 

*  BiiJiiin.  Under  the  name  of  bitlnin,  the  prorluct  of  Snpota  Mnlleri,  a  tree  growing  in  great 
abiin  laneo  in  Dutch  Guiana  in  South  America,  has  recently  attracted  considerable  nttention,  having 
been  imported  into  Engliind  from  Dcmerara.  It  is  said  to  have  properties  which  will  rrndor  it, 
in  some  instancps,  a  useful  substitute  for  gutta-percha,  which  it  resembles  in  elasticity  and  exceeds 
in  iluctility,  while  requiring  a  much  higher  heat  to  soften.  Its  solubilities  in  various  menstrua  do 
not  seeui  to  have  been  determined;  but  they  are  probably  analogous  to  those  of  gutta-percha  and 
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Dr.  Montgomerie  states  that  the  natives  procure  the  gutta-percha  by  the  \ery 
wasteful  mode  of  cutting  down  the  tree,  stripping  off  the  bark,  and  then  collecting 
the  ujilky  juice,  which  is  put  into  convenient  recipients,  and  coagulates  on  exposure 
to  the  air.  Twenty  or  thirty  pounds  are  thus  collected  from  each  tree ;  but  the 
probability  is  that  the  product  would  be  much  greater  if  obtained  by  tapping  the 
tree,  and  thus  preserving  it  for  future  use.  In  consequence  of  the  abundance  in 
which  it  is  collected,  and  the  wasteful  methods  pursued,  fears  are  entertained  that 
the  tree  will  before  long  be  extirpated.  Large  quantities  of  gutta-percha  are  now 
imported  into  Europe  and  this  country.  As  found  in  commerce  it  is  generally  im- 
pure, containing  fragments  of  vegetable  matter  and  earth.  From  these  it  may  bo 
freed  by  kneading  it  in  hot  water,  or  by  melting  it  with  oil  of  turpentine,  straining, 
and  evaporating.  It  may  also  be  purified  b}'  means  of  chloroform.  One  part  of 
gutta-percha  cut  into  small  pieces,  put  into  a  flask  with  20  parts  of  chloroform,  and 
frequently  shaken,  will  be  lully  dissolved  in  two  or  three  days.  To  this  solution, 
which  cannot  be  readily  filtered,  add  one-fourth  of  a  part  of  water,  shaking  the 
mixture,  and  then  allowing  it  to  rest  for  two  weeks.  The  impurities  rise  or  sink, 
and  the  clear  intervening  liquid  yields  pure  gutta-percha  by  the  distillation  of  the 
chloroform.  (Chem.  CentralbL,  Feb.  1857,  p.  108.)  A  more  satisfactory  method 
is  probably  by  dissolving  one  part  of  gutta-percha  in  twenty  of  boiling  benzol, 
shaking  the  solution  frequently  with  sulphate  of  calcium,  which  upon  standing  two 
or  three  days  carries  down  with  it  the  coloring  matter,  then  decanting  the  clear 
liquid,  and  adding  it,  in  small  portions  at  a  time,  to  alcohol,  agitating  continually. 
During  this  process  the  gutta-percha  is  deposited  perfectly  white.  Thorough  desic- 
cation requires  an  exposure  of  several  weeks,  but  it  may  be  hastened  by  rubbing  in 
a  mortar.   {.Journ.  de  Pharm.,  Aoiit,  1863,  p.  138.)* 

Properties.  Gutta-percha  is  of  a  dull  white  or  whitish  color,  often  with  reddish 
brown  streaks,  of  a  feeble  odor,  tasteless,  at  ordinary  temperatures  hard  and  almost 
horny,  somewhat  flexible  in  thin  pieces,  having  an  unctuous  feel  under  the  fingers, 
and  very  tenacious.  Its  sp.  gr.  is  0-9791.  (Soiibeiran.)  At  about  49°  C.  (120°  F.), 
it  becomes  softer  and  more  flexible,  but  is  still  elastic,  resisting,  and  tenacious.  At 
66°  C.  to  71°  C.  (150°  F.  to  160°  F.),  it  is  soft,  very  plastic,  and  capable  of  being 
welded  and  moulded  into  any  form.  It  can  be  softened,  either  by  means  of  hot 
water  or  by  dry  heat.  On  cooling  it  reassuroes  its  former  state,  and  retains  any  form 
which  may  have  been  given  to  it.  In  the  softened  state  it  is  readily  cut  with 
a  knife,  though  with  some  diflBculty  when  cold.  Exposed  to  a  heat  of  166°  C. 
(330°  F.),  it  loses  a  portion  of  water,  and  on  hardening  becomes  translucent  and  gray; 
but  it  recovers  its  original  characters  if  immersed  in  water.  Subjected  to  igneous 
distillation,  it  yields  volatile  products,  resembling  closely  the  volatile  oil  obtained 
from  caoutchouc  by  the  same  process.  Heated  in  an  open  vessel,  it  melts,  foams 
up,  and  takes  fire,  burning  with  a  brilliant  flame  and  smoke.  A  portion  thus  melted 
retains  the  state  of  a  viscid  fluid  on  cooling.  Gutta-percha  is  a  non-conductor  of 
electricity.  It  is  insoluble  in  water,  alcohol,  alkaline  solutions,  and  the  weak  acids. 
Ether  and  the  volatile  oils  soften  k  in  the  cold,  and  imperfectly  dissolve  it  with  the 

caoutchouc.  It  is  the  concrete  juice  of  the  Sapoia  MuUeri,  or  hiiUet  tree.  The  idea  is  entertained 
that  it  may  serve  as  a  good  insulating  material  for  submarine  telegraphic  wires.  Another  possible 
substitute  for  gutfa-pcrcha  has  been  found  in  the  concrete  juice  of  an  Apocynen  growing  in  Ceylon, 
named  AUtonia  tcholarii.  {P.  ./.  Tr.,  2d  ser.,  vi.  490.     See  also  Caoutchouc,  Part  II.) 

*  Pure  tchite  gnita-percha.  For  dental  purposes,  as  for  filling  carious  hollows,  it  is  desirable  that 
gutta-percha  should  be  purified,  and  rendered  perfectly  white.  But  what  is  sold  as  such  in  the 
market  is  said  to  consist  largely  of  the  white  oxide  of  zinc,  and  is  on  this  account  badly  adapted 
to  the  purpose  intended.  Mr.  F.  Baden  Benger  recommends  the  following  method  of  purification 
for  dentists'  use.  He  states  that  good  crude  gutta-percha  will  yield  at  least  75  per  cent,  of  the 
purified.  Four  ounces  of  the  gutta-percha,  in  small  pieces,  are  to  be  digested  for  a  few  days  with 
five  pounds  of  methylated  chloroform :  and  the  solution  thus  formed  should  be  filtered  in  such  a 
way  as  to  permit  little  or  no  loss  of  chloroform.  To  the  liquid  thus  filtered,  which  should  be  nearly 
colorless,  an  equal  bulk  of  alcohol  should  be  added,  or  a  suflSciency  to  precipitate  the  gutta-percha, 
which  will  separate  as  a  white  mass.  This  is  to  be  washed  with  alcohol,  pressed  in  a  cloth,  and 
dried  by  exposure  to  the  air.  In  this  state,  the  gutta-percha  is  perfectly  white,  but  too  porous  for 
use.  To  give  it  the  proper  consistence,  it  should  be  boiled  for  half  an  hour  in  a  porcelain  capsule, 
and  rolled  into  cylinders  while  hot.  The  dentist  can  prepare  this  himself  with  sufficient  economy, 
if  he  guard  against  the  loss  of  chloroform.  This  may  be  separated  from  alcohol  by  washing  with 
water,  and  the  alcohol  from  the  water  by  distillation.  (P.  J.  Tr.,  Sept.  1S63,  p.  160.) 
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aid  of  heat.  Oil  of  turpentine  dissolves  it  perfectly,  forming  a  clear  colorless  solu- 
tion, which  yields  it  unchanged  by  evaporation.  It  is  also  dissolved  by  bisulphide 
of  carbon,  chloroform,  and  benzol  and  benzin.  According  to  Soubeiran,  it  contains, 
besides  pure  gutta-percha,  small  portions  of  a  vegetable  acid,  casein,  and  (wo  resins, 
one  soluble  in  ether  and  oil  of  turpentine,  the  other  in  alcohol.  (Journ.  de  Pkarm,, 
3eser.,  xi.  22.)  Freed  from  these  impurities,  it  has  an  ultimate  composition  closely 
analogous  to  if  not  identical  with  that  of  caoutchouc.  For  a  particular  account  of 
the  distinctive  properties  of  pure  gutta-percha,  and  the  two  resins  mixed  with  it,  the 
reader  is  referred  to  an  article  by  M.  Payen,  in  the  Journ.  dn  Pkarm.  (3e  ser.,  xxii. 
183),  also  in  the  Chein.  Gaz.  (x.  353).  According  to  Bauinhuuer,  pure  gutta- 
pcrclia,  as  it  issues  from  the  tree,  is  a  hydrocarbon,  with  the  formula  C,„H,5,  which 
he  calls  ffiitta,  and  by  the  oxidation  of  which,  in  various  degrees,  the  different  bodies 
constituting  gutta-percha  are  produced.  This  hydrocarbon  can  be  separated  by  treat- 
ing gutta-percha  with  dilute  hydrochloric  acid,  and  boiling  the  residue  with  ether, 
which  deposits  the  gutta  on  cooling;  but  the  ethereal  treatment  must  be  frequently 
repeated  to  obtain  it  quite  pure.  (Journ.  fiir  prakt.  C/tem.,  Ixxviii.  279.)  M.  Arppe 
considers  gutta-percha  as  a  mixture  of  six  different  resins,  which  may  have  been  formed 
fnun  a  hydrocarbon,  CjgHjg.  (See  Chon.  Gaz.,  ix.  471.)  Ouderaans  (Jahrcsber., 
18.")!),  p.  517)  finds  two  resinous  products  in  gutta-percha :  ^»am7,  fusing  at  42°  C, 
with  tlie  formula  C^gH^^O.  and  soluble  in  cold  alcohol,  and  alhau,  fusing  at  140°  C, 
with  the  formula  Cj^Hj^O,  and  soluble  in  chloroform,  bisulphide  of  carbon,  and  ether, 
from  which  last  it  crystallizes  out  on  cooling.  Grutta-percha  resists  putrefaction 
strongly ;  but  in  certain  situations,  as  when  employed  to  protect  underground  tele- 
graph wires  passing  near  the  roots  of  the  oak,  it  has  been  observed  to  undergo  speedy 
decomposition,  in  consequence,  as  is  supposed,  of  the  action  of  fungi.  (P.  J.  Tr., 
xvii.  11)3.) 

Gutta-percha  has  been  applied  to  many  useful  and  ornamental  purposes.  Its  plas- 
ticity when  moderately  heated,  great  firmness  and  tenacity  at  ordinary  temperatures, 
and  insolubility  in  water  and  alcohol  are  the  properties  to  which  it  chiefly  owes  its 
value.  By  immersing  it  in  hot  water,  it  is  made  susceptible  of  being  formed  into 
any  desirable  shape  ;  so  that  utensils  of  various  kinds,  ornamental  impressions,  casts, 
sheets,  bands,  cords,  sticks,  tubes,  etc.,  applicable  to  numerous  purposes  in  the  arts, 
may  be  made  from  it  with  great  facility.  To  give  it  greater  pliability,  it  is  some- 
times mixed  with  the  tar  resulting  from  the  igneous  decomposition  of  caoutchouc, 
or  with  its  own  tar  and  lampblack.  It  may  be  vulcanized  in  the  same  manner  as 
caoutchouc,  and  undergoes  a  similar  change  of  properties.  (See  Caoutchinic.)  In 
the  dissolved  state  it  may  be  employed  as  a  varnish,  impervious  to  moisture. 

Medical  Uses.  Gutta-percha  has  been  introduced  into  surgery,  in  order  to  pre- 
serve limbs  and  joints  in  fixed  positions,  and  has  been  used  beneficially  in  club-foot, 
fractures,  and  diseases  of  the  joints.  It  is  employed  for  these  purposes  in  the  shape 
of  bands,  two  or  three  inches  broad  and  about  a  line  thick,  which,  being  softened 
in  water,  are  applied  in  this  state,  and,  when  they  harden,  form  a  firm  case  for  the 
limb.  Holes  should  be  made  through  the  bands,  for  the  escape  of  the  vapor  from 
the  surface.  It  may  in  some  cases  be  applied  by  moulding  it.  in  its  soft  state,  upon 
the  part  to  be  kept  at  rest,  as  to  the  hip  and  adjacent  parts  of  the  body  and  thigh, 
in  cases  of  hip-joint  disease,  for  which,  when  dried,  it  will  form  a  support  equal  to 
the  most  accurately  carved  wooden  splint.  It  is  also  u.sed  for  the  formation  of  cath- 
eters and  other  tubes,  splints,  stethoscopes,  bougies,  specula,  pessaries,  and  various 
other  instruments  useful  in  surgery.  In  fractures  it  is  much  used  as  a  splint ;  some- 
times, after  softening  by  immersion  in  warm  water  at  the  time,  it  is  applied  as  a 
bandage  without  difficulty,  and,  hardening  afterwards,  acts  as  a  splint  to  the  injured 
limb.  The  officinal  Liquor  Gutta-Perchse  affords  a  liquid  which,  when  applied  by 
means  of  a  carael's-hair  pencil,  forms,  on  the  evaporation  of  the  solvent,  a  thin,  elastic 
covering,  which  completely  excludes  the  air,  and  acts  like  an  artificial  cuticle  to  the 
part.  Another  application  of  gutta-percha  is  to  serve  as  a  vehicle  of  certain  caustic 
substances,  particularly  chloride  of  zinc,  and  caustic  potassa.  The  preparation  is 
made  by  reducing  the  caustic  substance  to  fine  powder,  and  then  thoroughly  mixing 
it  with  its  weight  of  gutta-percha,  melted  at  the  lowest  possible  temperature.  (See 
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Potassa,  and  Zinci  CMoridiim.)     A  great  advantage  of  the  preparation  is  that  it 
may  be  made  into  any  desirable  form,  and  will  retain  that  form  when  applied. 
Off.  Prep.  Liquor  Gutta  Perchae,  U.  S. 


H^MATOXYLOX.   U.S.     Hsematoxylon.     [Loffwood.^ 

(H^i-MA-T6X'Y-LdN.) 

"  The  heart-wood  of  Haematoxylon  Campechianum.  Linne.  (X^af.  Orel.  Lcjru- 
minosae,  Papilionaceae.)"  IT.  S.  '•  The  sliced  heart-wood  of  Haematoxylum  Cam- 
pechianum/' Br. 

Haematoxyli  Lignum,  Br.,-  Li^um  Campechianum,  P.G.;  Lignnm  Coeralenm ;  Bois  d'Inde, 
Bois  de  Sang,  Bois  de  Campeche,  Fr.;  Blauholz,  Campecheholz,  Blutbolz,  Kampescbenbolz,  G.; 
Legno  di  Ciiiupeggio,  It.;  Palo  de  Campeche,  Sp. 

Gen.  Ch.  Califx  five-parted.  Petals  five.  Capsule  lanceolate,  one-celled,  two- 
valved,  with  the  valves  boat-form.   Wt'lld.  ^ 

Heematoxylon  Campechwnnvi.  Willd.  Sp.  Plant,  ii.  547  ;  Woodv.  Med.  Bot.  p. 
455,  t.  1G3  ;  Carson,  Illust.  of  Med.  Bot.  i.  33,  pi.  25.  This  is  a  tree  of  middle  size, 
usually  not  more  than  twenty-four  feet  high,  though,  under  favorable  circumstances, 
it  sometimes  rises  forty  or  fifty  feet.  The  trunk,  seldom  exceeding  twenty  inches 
in  diameter,  is  often  very  crooked,  and  is  covered  with  a  dark  rough  bark.     The 
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high  and  luw  powers. 


Hjematoxylon,  transrerse  section,  as  seen 
under  high  and  luw  powers. 


branches  are  also  crooked,  with  numerous  smaller  ramifications,  which  are  beset  with 
sharp  spines.  The  sap-wood  is  yellowish,  but  the  interior  layers  are  of  a  deep  red 
color.  The  leaves  lire  alternate,  abruptly  pinnate,  and  composed  of  three  or  four 
pairs  of  sessile,  nearly  obcordate,  obliquely  nerved  leaflets.  The  flowers,  which  are 
in  axillary  spikes  or  racemes  near  the  ends  of  the  branches,  have  a  brownish  purple 
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calyx  and  lemon-yellow  petals.  They  exhale  an  agreeable  odor,  said  to  resemble  that 
of  the  jonquil. 

The  tree  is  a  native  of  Campeachy,  the  shores  of  Honduras  Bay,  and  other  parts 
of  tropical  America,  and  has  become  naturalized  in  Jamaica.  Tlie  wood,  which  is 
the  part  used  in  medicine,  is  a  valuable  article  of  commerce,  and  largely  employed 
in  dyeing.  It  conies  to  us  in  logs  deprived  of  the  sap-wood,  and  having  a  blackish 
brown  color  externally.  For  medical  use  it  is  cut  into  chips,  or  rasped  into  coarse 
powder,  and  in  these  states  it  is  kept  in  the  shops. 

Properties.  Logwood  is  hard,  compact,  heavy,  of  a  deep  red  color,  becoming 
purplish  black  by  exposure,  internally  brown-red,  and  marked  with  irregular,  con- 
centric circles,  splitting  irregularly,  of  a  slight  peculiar  odor,  and  a  sweet,  somewhat 
astringent  taste.  Logwood  is  generally  kept  in  the  shops  in  small  chips  or  coarse 
powder  of  a  dark  brown-red  color,  often  with  a  greenish  lustre.  When  chewed  it 
colors  the  saliva  dark  piuk.  It  imparts  its  color  to  water  and  to  alcohol.  The  in- 
fusi(?n  made  with  cold  water,  though  red,  is  less  so  than  that  with  boiling  water.  It 
affords  precipitates  with  sulphuric,  nitric,  hydrochloric,  and  acetic  acids,  alum,  sul- 
phate of  copper,  acetate  of  lead,  and  sulphate  of  iron,  striking  a  bluish  black  color 
with  the  last-mentioned  salt.  ( Thompsons  Dispensatory.)  Precipitates  are  also 
produced  with  it  by  lime-water  and  gelatin.  Chevreul  found  in  logwood  a  volatile 
oil,  an  oleaginous  or  resinous  matter,  a  brown  substance  the  solution  of  which  is 
precipitated  by  gelatin  (^tannin),  another  brown  substance  soluble  in  alcohol  but  in- 
soluble in  water  or  ether,  a  nitrogenous  substance  resembling  gluten,  free  acetic 
acid,  various  salts,  and  a  peculiar  principle,  called  hsematoxylin  or  hematin,  on  which 
the  coloring  properties  of  the  wood  depend.  This  is  obtained  by  digesting  the  aqueous 
extract  in  alcohol,  evaporating  the  tincture  till  it  thickens,  then  adding  a  little  water, 
and  submitting  the  liquid  to  a  new  but  gentle  evaporation.  Upon  allowing  it  to  rest, 
hasmatoxyliii  is  deposited  in  crystals,  which  may  be  purified  by  washing  with  alco- 
hol and  drying.  Thus  procured,  the  crystals  are  shining,  of  a  yellowish  rose  color, 
bitterish,  acrid,  and  slightly  astringent  to  the  taste,  readily  soluble  in  boiling  water, 
forniiug  an  orange-red  solution  which  becomes  yellow  on  cooling,  and  soluble  also 
in  alcohol  and  ether.  According  to  Erdniann,  who  obtained  ha3matoxylin  by  the 
process  of  Chevreul,  substituting  ether  for  alcohol,  its  crystals,  when  quite  pure,  arc 
colorless,  without  a  tinge  of  I'edness ;  its  taste  is  sweet,  like  that  of  liquorice,  with- 
out bitterness  or  astringency  ;  and  it  is  not  of  itself  a  coloring  substance,  but  affords 
beautiful  red,  blue,  and  purple  colors,  by  the  joint  action  of  an  alkaline  base  and 
the  oxygen  of  the  air.  He  obtained  from  logwood  9  to  12  per  cent,  of  cry.stallized 
haematoxylin,  to  which  he  gave  the  formula  CjgHj^Og.  It  crystallizes  with  1  or 
with  3  molecules  of  water,  and  is  readily  soluble  in  hot  water  or  alcohol,  but  sparingly 
in  cold  water  or  in  ether.  (Journ.  fur  pr.  Cheni.,  36,  p.  205.) 

By  the  combined  action  of  ammonia  and  oxygen  daik  violet  crystalline  scales  of 
hsematein,  Cj^Hj^Og  -\-  SIIjO,  are  produced.  They  show  a  fine  green  hue,  which  is 
also  very  commonly  observable  on  the  surface  of  the  logwood  chips  of  commerce. 
Hsematein  may  again  be  transformed  into  haematoxylin  by  means  of  hydrogen  or 
of  sulphurous  acid.  Commercial  extract  of  logwood  extracted  from  the  wood  by 
boiling  water  contains  both  haematoxylin  and  haematein. 

'  Medical  Properties  and  Uses.  Logwood  is  a  mild  astringent,  devoid  of  irri- 
tating  properties,  and  well  adapted  to  the  treatment  of  that  relaxed  condition  of 
bowels  which  is  apt  to  succeed  cholera  infontum.  It  is  also  occasionally  used  with 
advantage  in  ordinary  chronic  diarrhoea  and  chronic  dysentery.  It  may  be  given 
in  decoction  or  extract. 

Off.  Prep.   E.Ktractum  Haematoxyli. 

HAMAMELIS.    U.S.     Hamamelis.     IWitclihazeQ 

(HAM-A-ME'LIS.) 

"  The  fresh  leaves  of  Hamamelis  virginica,  Linn^  (Nat.  Ord.  Hamamelaceae), 
collected  in  autumn."    U.  S. 

Gen.  Ch.  Flowers  in  little  axillary  clusters  or  heads,  usually  sniTOunded  by  a 
scale-like  three-leaved  involucre.    Calyx  four-parted,  and  with  two  or  three  bractlets 
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at  its  base.  Petals  four,  strap-shaped,  long  and  narrow,  spirally  involute  in  the  bud. 
Stamens  eight,  very  short ;  the  lour  alternate  with  the  petals  anther-bearing,  the 
others  imperfect  and  scale-like.  Styles  two,  short.  Pod  opening  loculicidaliy  from 
the  top.    Gray's  Manual. 

H.  Virginica.  L.  Witch-hazel  is  an  indigenous  shrub,  from  five  to  fifteen  feet 
high,  growing  in  almost  all  sections  of  the  United  States,  usually  on  hills  or  in  stony 
places,  and  often  on  the  banks  of  streams.  It  is  the  only  species  of  the  genus  found 
in  Eastern  North  America,  and  is  specifically  characterized  by  its  leaves  being 
obovate  or  oval,  wavy-toothed,  and  somewhat  downy  when  young.  The  seeds  are 
black  and  shining  externally,  white,  oily,  and  farinaceous  within,  and  edible  like  the 
hazelnut.  It  is  remarkable  for  the  late  appearance  of  its  yellow  flowers,  which  ex- 
pand in  September  or  October,  and  continue  till  the  weather  becomes  very  cold  in 
winter.  The  fruit,  which  is  a  nut-like  capsule  not  unlike  the  hazelnut,  ripens  in 
the  following  autumn,  and  is  often  mingled  on  the  same  plant  with  the  new  blo.ssoma. 

Properties.  The  leaves  of  the  witchhazel  are  officinally  described  as  "  short- 
petiolate,  about  four  inches  (10  cm.)  long,  obovate  or  oval,  slightly  heart-shaped  and 
oblique  at  the  base,  sinuate-toothed,  nearly  smooth  ;  inodorous ;  taste  astringent  and 
bitter."  U.  S.  The  bark,  which  is  sometimes  used,  has  a  bitter,  astringent,  some- 
what sweetish,  and  pungent  taste. 

Medical  Properties.  The  bark  of  the  witchhazel  is  said  to  have  first  attracted 
notice  as  a  remedy  of  the  Indians,  who  are  said  to  have  used  it  as  a  sedative  and 
discutient  in  painful  tumors,  and  in  other  cases  of  external  inflammation.  It  is  used 
in  the  shape  of  poultice,  or  as  a  wash  in  the  form  of  decoction,  in  hemorrhoidal 
affections  and  ophthalmia.  It  has  been  highly  recommended  by  Dr.  James  Foun- 
tain and  N.  S.  Davis  {N.  Y.  Journ.  Med.,  x.  208  ;  Traiis.  Am.  Med.  Assrjc.,  i.  350) 
in  hemorrhage  of  the  lungs  and  stomach.  Dr.  Fountain  also  commends,  as  one  of  the 
best  applications  in  external  piles,  an  ointment  prepared  from  lard  and  a  decoction 
of  equal  parts  of  this  bark,  white-oak  bark,  and  that  of  the  apple-tree,  and  believes 
the  witchhazel  to  possess  anodyne  properties.  The  leaves  are  said  to  possess  similar 
properties,  and,  in  the  state  of  infusion,  to  be  given  internally  in  bowel  complaints 
and  hemorrhages.  They  have  probably  been  introduced  into  the  Pharmacopceia  on 
account  of  the  enormous  sale  of  a  much-vaunted  proprietary  medicine,  said  to  be 
made  by  distilling  the  bark  with  very  dilute  alcohol  (6  per  cent.),  which  has  been 
used  externally  as  a  remedy  for  sprains  and  bruises,  and  internally  in  most  diseases 
to  which  flesh  is  heir.  The  pecuniary  success  of  the  remedy  probably  is  in  no  wise 
dependent  upon  any  virtues  of  the  witchhazel,  of  the  nature  of  whose  medical  prop- 
erties we  have  no  certain  knowledge.  The  dose  of  the  oflBcinal  fluid  extract  is  one 
to  two  teaspoonfuls  (3-75  to  7  5  C.c). 

Of.  Prep.  Extractum  Hamamelidis  Fluidum.    U.  S. 

HEDEOMA.   U.S.     Hedeoma,     \_Pennyroyal.J 

(HED-E-O'MA.) 

"  The  leaves  and  tops  of  Hedeoma  pulegioides.  Persoon.  (^Kat.  Ord.  Labiatae.)" 
(J.  o. 

Herbe  de  Poiiliot  atn^ricaine,  Fr.;   Amerikanischer  Foley,  G. 

This  herb,  first  attached  to  the  genus  Melissa,  and  afterwards  to  Ciinila,  is  at 
present  universally  considered  by  botanists  as  belonging  to  the  Hedeoma  of  Persoon. 
It  has  been  confounded  by  some  with  Mentha  Pidegium,  or  European  pennyroyal. 

Gen.  Ch.  Calyx  bilabiate,  gibbous  at  the  ba.se,  upper  lip  three-toothed,  lower  two  ; 
dentures  all  subulate.  Corolla  ringent.  Stamens  two,  sterile  ;  the  two  fertile  stamens 
about  the  length  of  the  corolla.  Nuttall. 

Hedeoma  pulegioides.  Barton.  Med.  Bo  f.W.  165. —  Cunila  pulegioides.  Willd  Sp. 
Plant,  i.  122.  This  is  an  indigenous  annual  plant,  from  nine  to  fifteen  inches  high, 
with  a  small,  branching,  fibrous,  yellowish  root,  and  a  pubescent,  quadrangular  stem, 
which  sends  off"  numerous  slender  erect  branches.  The  leaves  are  opposite,  having 
short  petioles,  about  half  an  inch  long,  oblong-lanceolate  or  oval,  nearly  acute,  atten- 
uated at  the  base,  remotely  serrate,  rough  or  pubescent,  and  prominently  veined  and 
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glandular  on  the  under  surface.  The  flowers  are  very  small,  pale  blue,  supported  on 
short  peduncles,  and  arranged  in  axillary  whorls  along  the  whole  lengtli  of  the 
branches.  They  have  a  tubular-ovoid,  two-lipped  and  five-toothed  calyx,  and  a  pale 
blue,  spotted,  two-lipped  corolla,  containing  two  sterile  and  two  fertile  exserted 
stamens.  The  plant  is  common  in  all  parts  of  the  United  States,  preferring  dry 
grounds,  and,  where  abundant,  scenting  the  air  for  a  considerable  distance  with  its 
grateful  odor.  Both  in  the  recent  and  dried  state  it  has  a  pleasant  aromatic  smell, 
and  a  warm,  pungent,  mint-like  taste.  It  readily  imparts  its  virtues  to  boiling  water. 
The  volatile  oil  upon  which  they  depend  may  be  separated  by  distillation,  and  em- 
ployed instead  of  the  herb  itself 

Medical  Properties  and  Uses.  Pennyroyal  is  a  gently  stimulant  aromatic,  and 
majf  be  given  in  flatulent  colic  and  sick  stomach,  or  to  qualify  the  action  of  other 
medicines.  Like  most  of  the  aromatic  herbs,  it  possesses  the  property,  when  ad- 
ministered in  warm  infusion,  of  promoting  perspiration,  and  of  exciting  the  men- 
strual flux  when  the  system  is  predisposed  to  the  effort.  A  large  draught  of  the 
warm  tea  is  in  popular  practice  often  given  at  bedtime,  in  recent  cases  of  suppres- 
sion of  the  menses,  the  feet  having  been  previously  bathed  in  warm  water. 

Off.  Prep.  Oleum  Hedeomae,  U.  S. 

HEMIDESMI  RADIX.  Br.    Hemidesmus  Root.    Indian  Sarsaparilla. 

(HEM-I-DE.5'Mi  RA'DIX.) 

"  The  dried  root  of  Hemidesmus  indicus.  D.  C.     Imported  from  India."  Br. 
(JVix^  Ord.  Asclepiadaceae.) 
■     Nunnari,  E.;  Racine  de  Hemidesmus,  Fr.;  Hemidesmus-Wurzel,  O. 

Gen.  Ch.  Oo7-olla  rotate.  jpYAimen^s  connate  at  the  base,  not  united  above,  inserted 
into  the  tube  of  the  corolla.  Anthers  cohering  separate  from  the  stigma,  with  twenty 
pollen-masses.   Sdgma  flattish,  pointless. 

Hemidesmus  Indicus.  R.  Brown,  Hart.  Kew.  ii.  75;  Lindley,  Flor.  Med.  p.  543. — 
Periploca  Indica.  Willd.  Sp.  Plant,  i.  1251.  This  is  a  climbing  plant,  with  twining, 
woody,  slender  stems,  and  opposite  petiolate  leaves,  which  are  entire,  smooth,  shining, 
and  of  a  firm  consistence.  The  leaves  vary  much  in  size  and  shape,  some  being  linear 
and  acute,  others  broad-lanceolate,  and  others  again  oval  or  ovate.  The  flowers  are 
small,  green  on  the  outside,  purple  within,  and  disposed  in  axillary  racemes.  The 
calyx  is  five-parted,  with  acute  divisions ;  the  corolla  flat,  with  oblong,  pointed  di- 
visions.    The  fruit  consists  of  two  long,  slender,  spreading  follicles. 

This  plant  is  common  over  the  whole  peninsula  of  Hindostan.  The  officinal  portion 
is  the  root,  which  has  long  been  used  in  India  as  a  substitute  for  sarsaparilla.  It  is 
long,  slender,  tortuous,  cylindrical,  and  little  branched,  consisting  of  a  ligneous  centre, 
and  a  brownish,  corky  bark,  marked  with  longitudinal  furrows  and  transverse  fissures. 
The  microscopic  characters  of  this  root  are  curious  and  of  much  interest  to  the 
structural  botanist.  (See  P.  J.  Tr.,  1872,  p.  62.)  It  has  an  aromatic  odor  and  bitter 
taste.  Mr.  Garden  obtained  from  it  a  peculiar  volatilizable  acid  principle,  which  he 
named  smilasperic  acid,  under  the  erroneous  impression  that  the  root  was  derived 
from  Smilax  aspera.  Pereira  proposed  to  call  it  hemidesmic  acid.  Scott  (  Chem. 
Gazette,  1843,  p.  378)  also  obtained  a  stearopten  by  distillation  with  water,  pre- 
sumably the  same  material.     It  has  not  been  further  investigated. 

Medical  Properties  and  Uses.  Indian  sarsaparilla  is  said  to  be  tonic,  diuretic, 
and  alterative.  It  was  introduced  into  Great  Britain  from  India,  and  was  employed 
for  some  time  under  the  name  of  smilax  aspera.  It  is  used  for  the  same  purposes 
as  sarsaparilla.  In  some  instances  it  is  said  to  have  proved  successful  in  syphilis 
when  that  medicine  had  failed;  but  it  cannot  be  relied  on.  The  native  practitioners 
in  India  are  said  to  employ  it  in  nephritic  complaints,  and  in  the  sore  mouth  of 
children.  It  is  used  in  the  form  of  infusion  or  decoction,  made  in  the  proportion 
of  two  ounces  of  the  root  to  a  pint  of  water.  A  pint  may  be  given  in  wineglassful 
doses,  in  the  course  of  the  day.  A  syrup  is  directed  in  the  British  Pharmacopoeia. 
(See  St/rnpns  Hem,idesmi.^ 

Off.  Prep.  Syrupus  Hemidesmi,  Br. 
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HIRUDO.  Br      The  Leech. 

(hi-ru'd6.) 

"  Sanguisuga  medicinalis,  the  Speckled  Leech ;  and  S.  officinalis,  the  Green 
Leechy  Br. 

Hirudines,  P.G.;  Sangsue,  Fr.;  Blategel,  0.;  Mignatta,  It.;  Sangnijuela,  Sp. 

Hirudo.  Class  1,  Annelides.  Order  3,  Abranchiatae.  Family  2,  Asetigerae. 
Cuvier. 

The  leech  belongs  to  that  class  of  invertebrated  articulated  animals  called  Anne- 
lides. This  class  contains  the  worms  with  red  blood,  having  soft  retractile  bodies 
composed  of  numerous  segments  or  rings,  breathing  generally  by  means  of  branchiae, 
with  a  nervous  system  consisting  in  a  double  knotted  cord,  destitute  of  feet,  and 
supplying  their  place  by  the  contractile  power  of  their  segments  or  rings.  The  third 
order  of  this  class — Abranchiatse — comprehends  those  worms  which  have  no  appar- 
ent 'external  organ  of  respiration.  This  order  is  again  divided  into  two  families,  to 
the  second  of  which — the  Asetigerae,.  or  those  not  having  setae  to  enable  them  to 
crawl — the  leech  belongs. 

It  is  an  aquatic  worm  with  a  flattened  body,  tapering  towards  each  end,  and  ter- 
minating in  circular  flattened  disks,  the  hinder  one  being  the  larger  of  the  two.  It 
swims  with  a  vertical  undulating  motion,  and  moves  when  out  of  the  water  by  means 
of  these  disks  or  suckers,  fastening  itself  first  by  one  and  then  by  the  other,  and  al- 
ternately stretching  out  and  contracting  its  body.  The  mouth  is  placed  in  the  centre 
of  the  anterior  disk,  and  is  furnished  with  three  cartilaginous  lens-shaped  jaws  at 
the  entrance  of  the  alimentary  canal.  These  jaws  are  lined  at  their  edges  with  fine 
sharp  teeth,  and  meet  so  as  to  make  a  triangular  incision  in  the  flesh.  The  head  is 
furnished  with  small  raised  points,  supposed  by  some  to  be  eyes.  Respiration  is  car- 
ried on  through  small  apertures  ranged  along  the  inferior  surface.  The  nervous 
system  consists  of  a  cord  extending  the  whole  length,  furnished  with  numerous 
ganglions.  The  intestinal  canul  is  straight,  and  terminates  in  the  anus,  near  the 
posterior  disk.  Although  hermaphrodite,  leeches  mutually  impregnate  each  other. 
They  are  oviparous ;  and  the  eggs,  varying  from  six  to  fifteen,  are  contained  in  a 
sort  of  spongy,  slimy  cocoon,  from  half  an  inch  to  an  inch  in  diameter.  These  are 
deposited  near  the  edge  of  the  water,  and  hatched  by  the  heat  of  the  sun.  The 
leech  is  torpid  during  the  winter,  and  casts  ofi"  from  time  to  time  a  thick  slimy 
coating  from  its  skin.  It  can  live  a  considerable  titae  in  sphagnous  moss,  or  in 
moistened  earth,  and  is  frequently  transported  in  this  manner  to  great  distances, 

Savigny  has  divided  the  genus  Hirudo  of  Linnaeus  into  several  genera.  The  true 
leech  is  the  Sanguisuga  of  this  author,  and  is  characterized  by  its  three  lenticular 
jaws,  each  armed  with  two  rows  of  teeth,  and  by  having  ten  ocular  points.  Several 
species  are  used  for  medical  purposes,  of  which  the  most  common  are  the  gray  and 
the  green  leech  of  Europe,  both  of  which  are  varieties  of  the  Hirudo  medicinalis 
of  Linnaeus ;  and  the  Hirudo  decora  of  this  country. 

1.  Hirudo  medicinalis.  Linn.  Ld.  Gmel.  i.  3095. — Sanguisuga  officinalis.  Sa- 
vigny, Man.  Hir.  p.  112,  t.  5,  f.  1.  The  green  leech.  —  Sanguisuga  medicinalis. 
Savigny,  Mon.  Hir.  p.  114,  t.  5,  f.  2.  The  gray  leech.  Many  of  the  best  zoologists 
regard  the  ASanguisiiga  officinalis  and  ^S".  medicinalis  of  Savigny  as  mere  varieties. 
They  are  both  marked  with  six  longitudinal  dorsal  ferruginous  stripes,  the  four  lat- 
eral ones  being  interrupted  or  tessellated  with  black  spots.  The  color  of  the  black 
varies  from  a  blackish  to  a  grayish  green.  The  belly  in  the  first  variety  is  of  a  yel- 
lowish green  color,  free  from  spots,  and  bordered  with  longitudinal  black  stripes.  In 
the  second  it  is  of  a  green  color,  bordered  and  maculated  with  black.  This  leech 
varies  from  two  to  four  inches  in  length.  It  inhabits  marshes  and  running  streams, 
and  is  abundant  throughout  Europe.* 

*  A  variety  of  the  leech  has  come  into  use  in  Europe,  called  in  commerce  African  leeches.  They 
are  of  a  beautiful  light  green  color,  varying  to  a  deep  green,  and  often  inclining  to  red,  with  black 
points  on  the  back,  and  broad  streaks  of  a  bright  orange  yellow,  which  are  black  towards  the  ab- 
domen. They  correspond  perfectly  with  the  Snvguignrja  intemipia  of  Moquin-Tandon.  These 
leeches  draw  very  well.  {P.J.  Tr.,  x.  38.)  The  leeches  from  Algiers,  called  in  French  commerce 
dragoui  {Sanguisuga  troitena  of  Moquin-Tandon),  of  which  considerable  numbers  have  been  taken 
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The  great  use  made  of  leeches  in  the  modern  practice  of  medicine  has  occasioned 
them  to  become  a  considerable  article  of  commerce.  Thiey  are  collected  in  Spain, 
France,  Italy,  Germany,  and  Sweden,  and  carried  in  large  numbers  to  London  and 
Paris.  They  are  also  frequently  brought  to  this  country ;  as  the  practitioners  in 
some  of  our  large  cities  use  only  the  foreign  leech,  although  our  own  waters  furnish 
an  inexhaustible  supply  of  this  useful  worm.* 

2.  Hirxido  decora.  Say,  Colonel  Long's  Second  Expedition,  ii.  268.  The  medici- 
nal leech  of  America  has  been  described  by  Say  under  the  name  of  Hirudo  decora, 
in  the  Appendix  to  the  Second  Expedition  of  Colonel  Long.  Its  back  is  of  a  deep 
pistachio-green  color,  with  three  longitudinal  rows  of  square  spots.  These  spots  are 
placed  on  every  fifth  ring,  and  are  twenty-two  in  number.  The  lateral  rows  of  spots 
are  black,  and  the  middle  range,  of  a  light  brownish  orange  color.  The  belly  is  of 
the  latter  color,  variously  and  irregularly  spotted  with  black.  The  American  leech 
sometimes  attains  the  length  of  four  or  five  inches,  although  its  usual  length  is  from 
two  to  three.  It  does  not  make  so  large  and  deep  an  incision  as  the  European  leech, 
and  draws  less  blood. 

The  indigenous  leech  is  much  used  in  the  city  of  Philadelphia.  The  practitioners 
of  New  York  and  Boston  are  supplied  chiefly  from  abroad.  The  leeches  employed 
in  Philadelphia  are  generally  brought  from  Bucks  and  Berks  Counties,  in  Pennsyl- 
vania, and  occasionally  from  other  parts  of  the  State. 

The  proper  preservation  of  leeches  is  an  object  of  importance  to  the  practitioner, 
as  they  are  liable  to  a  great  and  sudden  mortality.  They  are  usually  kept  in  jars, 
in  clear,  soft  water,  which  should  be  changed  twice  a  week  in  winter,  and  every  other 
day  in  summer.  The  jar  must  be  covered  with  a  linen  cloth,  and  placed  in  a  situa- 
tion not  liable  to  sudden  changes  of  temperature.  They  will  live  a  long  time  and 
continue  active  and  healthy,  without  any  other  attention  than  that  of  frequently 
changing  the  water  in  which  they  are  kept.  M.  Derheims  has  proposed  the  follow- 
ing excellent  method  of  preserving  them.  In  the  bottom  of  a  large  basin  or  trough 
of  marble  he  places  a  bed,  six  or  seven  inches  deep,  of  a  mixture  of  moss,  turf,  and 
fragments  of  wood.  He  strews  pebbles  above,  so  as  to  retain  them  in  their  place 
without  compressing  them  too  much,  or  preventing  the  water  from  freely  penetrating 
them.  At  one  end  of  the  trough,  and  about  midway  of  its  height,  is  placed  a  thin 
slab  of  marble  or  earthenware,  pierced  with  numerous  holes,  and  covered  with  a  bed 
of  mos.s,  which  is  compressed  by  a  thick  layer  of  pebbles.  The  reservoir  being  thus 
disposed  is  half  filled  with  water,  so  that  the  moss  and  pebbles  on  the  shelf  shall 
be  kept  constantly  moist.  The  basin  is  protected  from  the  light  by  a  linen  cover 
stretched  over  it.  By  this  arrangement  the  natural  habits  of  the  leech  are  not  coun- 
teracted. One  of  these  habits,  essential  to  its  health,  is  that  of  drawing  itself  through 
the  moss  and  roots  to  clear  its  body  from  the  slimy  coat  which  forms  on  its  skin  and 
is  a  principal  cause  of  its  disease  and  death.  Mr.  James  Banes  recommends  that, 
when  kept  in  jars,  they  should  be  cleansed  by  means  of  a  whisk  of  very  fine  broom 

to  France,  are  said  by  M.  A.  de  Quatrefages,  contrary  to  former  opinion,  to  be  quite  equal  to  the 
European.  {Jouni.  de  Phnvm.,  3e  ser.,  xxxiii.  105.)  It  is  stated  {P.  J.  Tr.,  June,  1S67,  p.  735) 
that  great  numbers  of  leeches  are  collected  in  Australia,  and  sent  to  Melbourne,  whence  a  large 
proportion  are  exported  to  Europe  and  America,  chiefly  to  London  and  Paris  in  the  former  conti- 
nent, and  San  Francisco,  Panama,  and  New  York  in  the  latter.  It  is  estimated  that  two  or  three 
millions  annually  pass  through  the  hands  of  the  Murray  River  Fishing  Company.  The  leech  is 
said  {[bid.,  March,  1865,  p.  481)  to  abound  in  .almost  every  river  and  lagoon  in  Australia,  and  to 
ditfer  from  the  ordinary  English  leech  only,  that  the  olive  streaks  are  much  lighter  in  the  former. 
They  are  collected  by  throwing  into  the  water  afresh  sheep-skin,  to  which  they  attach  themselves. 
They  bear  transportation  wonderfully  well.  In  llindostan  and  the  island  of  Ceylon,  where  the 
vaiieties  of  leeches  are  said  to  be  more  numerous  than  in  any  other  part  of  the  world,  it  is  stated 
by  Mr.  P.  L.  Simmonds,  that  the  propagation  ef  the  kind  used  in  medicine  is  carefully  kept  secret. 
(p.  J.  Tr.,  Dec.  1870,  p.  522.) 

*  Attempts  have  been  made,  in  France,  on  a  large  scale,  to  propagate  leeches  for  sale.  This  if 
done  by  means  of  natural  meadows,  in  which  numerous  small  ponds  are  made,  where  the  leeches, 
with  certain  cautions  as  to  nourishment  and  preservation,  multiply  and  grow  so  rapidly  as  to  be- 
come a  source  of  profit.  In  order  that  they  may  propagate,  it  is  necessary  that  they  should  be  fed 
on  blood,  which  is  rriven  them  either  by  causing  animals,  as  horses,  cows,  etc.,  to  be  driven  intc 
the  meadows,  or  by  obtaining  blood  from  slaughter-houses,  and,  after  depriving  it  of  fibrin  by 
agitation,  immersing  the  animals  for  a  time  in  it  while  yet  warm.  (See  Journ.  de  I'harm.,  Jan. 
1854,  p.  5,  and  Mai,  1854,  p.  336.) 
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or  willow,  when  the  water  is  changed.  M.  Lahache,  an  apothecary  at  Bruy^res, 
strongly  recommends  the  carrageen  or  Irish  moss  (  Chondrus  crisptis),  as  admirably 
adapted  to  the  habits  and  wants  of  the  leech,  furnishing  the  animal,  as  he  supposes, 
with  nutriment,  as  it  does  not  die  of  inanition  when  thus  kept.  The  water  should 
be  renewed  in  the  jars  daily.  {Juurn.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  128.) 
Mr.  Alfred  AUchin  keeps  them  in  aquaria  with  growing  water-plants  and  snails, 
which  keep  the  water  pure.*  (A.  J.  P.,  xxviii.  222.) 

Medical  Uses.  Leeches  afford  the  least  painful  and  in  many  instances  the  most 
effectual  means  for  the  local  abstraction  of  blood.  They  are  often  applicable  to  parts 
which,  either  from  their  situation  or  their  great  tenderness  when  inflamed,  do  not 
admit  of  the  use  of  cups ;  and,  in  the  cases  of  infants,  are  under  all  circumstances 
preferable  to  that  instrument.  They  are  indeed  a  powerful  therapeutic  agent,  and 
give  to  the  physician,  in  many  instances,  a  control  over  disease  which  he  could  ob- 
tain in  no  other  way.  Their  use  is  in  great  measure  restricted  to  the  treatment  of 
local  inflammation ;  and,  as  a  general  rule,  they  should  not  be  resorted  to  until  the 
force  of  the  circulation  has  been  diminished  by  bleeding  from  the  arm,  or  in  the 
natural  progress  of  the  complaint. 

In  applying  leeches  to  the  skin,  care  should  be  taken  to  shave  off  the  hair,  if  there 
be  any,  and  to  have  the  part  well  cleansed  with  soap  and  water,  and  afterwards  with 
pure  water.  If  the  leech  do  not  bite  readily,  the  skin  should  be  moistened  with  a 
little  blood,  or  milk  and  water.  It  is  said  to  bite  more  freely  if  the  skin  is  previously 
reddened  by  a  sinapism,  and  then  washed  perfectly  clean.  Sometimes  the  leech  is 
put  into  a  large  quill  open  at  both  ends,  and  applied  with  the  head  to  the  skin  until 
it  fastens  itself,  when  the  quill  is  withdrawn.  If  it  be  desirable  that  the  leech  shall 
bite  in  a  particular  spot,  this  end  may  be  attained  by  cutting  a  small  hole  in  a  piece 
of  blotting-paper,  and  then  applying  this  moistened  to  the  skin,  so  that  the  hole  shall 
be  immediately  over  the  spot  from  which  the  blood  is  to  be  taken.  Leeches  continue 
to  draw  blood  until  they  are  gorged,  when  they  drop  off.f  The  quantity  of  blood 
which  they  draw  varies  with  the  part  to  which  they  are  applied,  and  the  degree  of 
inflammation  existing  in  it.  From  the  loose  and  vascular  textures  they  will  abstract 
more  than  from  those  which  are  firm  and  compact,  and  more  from  an  inflamed  than 
from  a  healthy  part.  As  a  general  rule,  our  leechers  apply  six  for  every  fluidounce 
of  blood.  A  single  European  leech  will  draw  from  half  an  ounce  to  an  ounce.  The 
quantity  may  often  be  much  increased  by  bathing  the  wound  with  warm  water. 
Leeches  will  continue  to  suck  after  their  tails  are  cut  off.  which  is  sometimes  done, 
although  it  is  a  barbarous  practice.;!;  It  is  said  that  they  will  draw  better  if  put 
into  cold  beer,  or  diluted  wine,  and  allowed  to  remain  until  they  become  very  lively. 
They  may  be  separated  from  the  skin  at  any  time  by  sprinkling  a  little  salt  upon 
them.  After  they  drop  off,  the  same  application  will  make  them  disgorge  the  blood 
they  have  swallowed.  Some  leechers  draw  the  leeches  from  the  tail  to  the  head 
through  their  fingers,  and  thus  squeeze  out  the  blood,  afler  which  all  that  is  neces- 
sary is  to  put  them  in  clean  water,  and  change  it  frequently.§     Leeches  which  are 

*  For  other  methods  of  keeping  leeches,  also  for  raising  them,  gee  U.  S.  D.,  14th  ed.,  p.  472. 

t  As  a  very  efficient  mode  of  applying  leeches,  it  is  recommended,  after  having  moistened  the 
skin  with  pure  warm  water,  to  put  the  leeches  into  a  tumbler  half  full  of  cold  water,  and  by  an 
adroit  movement  invert  it  upon  the  part.  The  leeches  are  said  to  attach  themselves  so  rapidly 
that  it  seems  to  the  patient  as  though  they  made  but  a  single  bite.  When  they  are  all  attached, 
the  glass  is  to  be  carefully  removed,  the  water  being  absorbed,  as  it  runs  oflF  on  one  side,  by  a 
sponge  or  linen  cloths. 

t  Under  the  name  of  hdellalomy,  a  practice  has  been  introduced  into  Germany,  of  making  a 
small  incision  in  the  side  of  the  leech  while  drawing.  The  blood  escapes  through  the  wound,  and 
the  animal  will  continue  to  suck  for  a  long  time,  so  that  one  will  perform  the  office  of  many  in  the 
quantity  of  blood  taken. 

§  MM.  Soubeiran  and  Bouchardat,  after  numerous  experiments  upon  the  different  modes  of  fit- 
ting the  gorged  leeches  for  use  again,  came  to  the  conclusion  that  a  carefully  managed  pressure  is 
the  best.  Two  conditions,  however,  are  necessary  to  success;  one  that  they  should  be  disposed  to 
disgorge  the  blood,  and  the  other  that  they  should  be  immersed  in  warm  wafer  previously  to  the 
stripping.  The  first  object  is  effected  by  common  salt.  The  following  plan  is  recommended.  The 
leeches  are  to  be  thrown  into  a  solution  of  16  parts  of  common  salt  in  100  of  water,  from  which 
they  are  to  be  taken  out  one  by  one,  and,  being  held  by  the  tail,  are  to  be  dipped  into  water  which 
feels  hot  to  the  hand,  but  yet  can  be  borne  by  it,  and  then  passed  lightly  between  the  fingers. 
Thus  treated,  they  easily  give  up  the  blood.     After  being  stripped,  they  should  be  placed  in  res- 
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gorged  with  blood  should  be  kept  in  a  vessel  by  themselves ;  as  they  are  more  sub- 
ject to  disease,  and  often  occasion  a  great  mortality  among  the  others.  They  should 
not  be  again  used  until  they  have  recovered  their  activity.  In  cases  where  the  bleed- 
ing from  leech-bites  continues  longer  than  is  desirable,  it  may  be  stopped  by  con- 
tinued pressure,  with  the  application  of  lint,  by  the  use  of  collodium,  or  by  touching 
the  wounds  with  lunar  caustic.  A  little  cotton,  impregnated  with  a  saturated  solu- 
tion of  alum  in  boiling-hot  water,  and,  after  it  has  become  sufficiently  cool,  but 
before  the  alum  has  begun  to  crystallize,  pressed  upon  the  wound,  will  often  prove 
effectual.  Another  mode  of  repressing  the  hemorrhage  is  to  press  upon  the  bite  a 
piece  of  thin  caoutchouc,  previously  softened  upon  one  side  by  heat,  so  as  to  become 
adhesive.  If  lunar  caustic  be  applied,  the  stick  must  first  be  brought  to  a  fine  point, 
which  is  to  be  inserted  in  the  wound.  Some  have  even  recommended  the  use  of  a 
fine  wire  made  red  hot.  When  the  part  wounded  is  without  a  bony  basis,  pressure 
may  be  made  by  pinching  the  wound  between  the  fingers.  It  may  sometimes  be 
necessary,  in  the  case  of  a  deep  bite,  to  sew  the  wound,  which  is  readily  done  with 
a  single  stitch  of  the  needle,  that  need  not  penetrate  deeper  than  the  cutis.* 

HORDEUM  DECORTICATUM.  Br.     Pearl  Barley. 

(HOB'DK-tJM  DE-COR-TI-CA'TUM.) 

"  The  husked  seeds  of  Hordeum  distichon."  Br.     (Mat  Ord.  Graminaceae.) 

Hordeum,  U.S.  1870;  Hordeum  Perlatuin;  Orge  perle,  Orge,  Fr./  Perlgerste,  Perigraupen, 
Gersteagraupen,  G.;  Orzo,  /(./  Ci-baila,  Sp. 

Gen.  Gh.    Calyx  lateral,  two-valved,  one-flowered,  three- fold.   Willd. 

Several  species  of  Hordeum  are  cultivated  in  different  parts  of  the  world.  The 
most  common  are  H.  valgare  and  H.  distichon,  both  of  which  have  been  introduced 
into  the  United  States. 

1.  Hordeum  vulgare.  "VVilld.  ;i^.  Plant,  i.  472 ;  Loudon's  Encyc.  of  Plants,  p.  73. 
The  culm  or  stalk  of  common  barley  is  from  two  to  four  feet  in  height,  fistul!ir,  and 
furnished  with  alternate,  sheathing,  lanceolate,  roughish,  and  pointed  leaves.  The 
flowers  are  all  perfect,  and  arranged  in  a  close  terminal  spike,  the  axis  of  which  is 
dentate,  and  on  each  tooth  supports  three  sessile  flowers.  The  calyx  or  outer  chaff 
has  two  valves.  The  corolla  or  inner  chaff  is  also  composed  of  two  valves,  of  which 
the  interior  is  larger  than  the  other,  and  terminates  in  a  long,  rough,  serrated  awa 
or  beard.     The  seeds  are  arranged  in  four  rows. 

2.  H.  distichon.  Willd.  Sp.  Plant,  i.  473 ;  Loudon's  Eacyc.  of  Plants,  p.  73. 
This  species  is  distinguished  by  its  flat  spike  or  ear,  which  on  each  flat  side  has  a 
double  row  of  imperfect  or  male  florets  without  beards,  and  on  each  edge,  a  single 

gels  containing  fresh  water,  which  should  be  renewed  once  a  day.  At  the  end  of  eight  or  ten  day?, 
they  are  fit  for  reapplioation.  {./oiiru.  de  Pharm.,  3e  ser.,  xi.  343  and  350.)  It  is  said  that,  in  the 
French  military  hospitals,  a  mixture  of  one  part  of  vinegar  with  eight  parts  of  water  is  preferred  to 
salt  water  for  promoting  disgorgement.  {Lond.  Med.  Times  and  Goz.,  Oct.  1856,  p.  375.)  It  has 
been  stated  that,  if  the  leeches,  after  being  stripped,  be  put  into  water  sweetened  with  a  little  white 
sugar,  and  the  solution  be  renewed  several  times,  at  intervals  of  six  or  twelve  hours,  they  will 
speedily  recover  their  activity,  and  may  be  reapplied  two  or  three  times  in  the  course  of  a  few  days. 
Immersion  in  camphor-water,  for  a  few  moments,  is  said  by  Mr.  Boyce  to  cause  them  to  vomit  the 
blood.  They  should  afterwards  be  put  into  clean  water,  to  be  changed  in  half  an  hour.  Dr. 
FroJsham,  of  England,  has  found  camphor-water  preferable  either  to  salt  water  or  diluted  vinegar, 
for  dis))0.sing  the  gorged  leech  to  part  with  blood.  M.  Grannat,  a  French  military  pharmaceutist, 
has  found  the  natural  process  of  disgorging  preferable  to  all  others.  He  placed  some  gorged  leeches 
in  wooden  tubs,  containing  at  bottom  a  little  clay  and  water,  and  renewed  the  water  every  forty- 
eight  hours.  After  eight  days,  the  leeches,  now  in  good  health,  were  transferred  to  a  pond  pre- 
pared for  the  purpose,  where  they  pnopagated.  He  put  1000  leeches  in  the  pond,  and  at  the  end 
of  a  year  had  taken  out  850  fit  for  service,  without  interfering  with  the  reproduction.  {Jmir».  de 
Pharm.,  3e  sen,  xx.  186.)  M.  Yayson's  plan  of  preserving  leeches  has  been  highly  recommended. 
It  consists  simply  in  putting  them,  after  stripping,  if  they  have  been  used,  in  an  earthenware  ves- 
sel of  the  shape  of  an  inverted  truncated  cone,  with  holes  in  the  bottom  so  small  as  to  prevent  the 
escape  of  the  leech,  and  filled  with  turfy  earth.  After  the  introduction  of  the  leech,  the  opening 
is  to  be  closed  with  a  coarse  cloth.  The  vessel  is  then  placed  in  a  tub  containing  water  four  inches 
deep.     If  to  be  sent  to  a  distance,  the  earth  in  the  vessel  should  be  moistened  throughout. 

«  An  instrument  has  been  invented  called  the  mechanical  leech,  by  which  the  attempt  has  been 
made  to  imitate  the  action  of  the  leech  in  drawing  blood.  It  consists  essentially  of  two  parts,  one 
for  making  the  puncture,  and  the  other  for  abstracting  blood  through  the  agency  of  atmospherio 
pressure.     In  other  words,  it  is  a  minute  cupping  instrument.  (  Am.  Jonrn.  Med.  Set.,  xvi.  207.) 
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row  of  bearded  perfect  or  hermaphrodite  florets.     The  seeds,  therefore,  are  in  two 
rows,  as  indicated  by  the  specific  name  of  the  plant. 

The  orii^inal  country  of  the  cuhivated  barley  is  unknown.  The  plant  has  been 
found  crowing  wild  in  Sicily,  and  various  parts  of  the  interior  of  Asia.  H.  vulgare  is 
said  by  Pur-sh  to  grow  in  some  parts  of  the  United  States,  apparently  in  a  wild  state. 
The  seeds  are  used  in  various  forms. 

1.  In  their  natural  state  they  are  oval,  oblong,  pointed  at  one  end,  obtuse  at  the 
other,  marked  with  a  longitudinal  furrow,  of  a  yellowish  color  externally,  white 
within,  having  a  faint  odor  when  in  mass,  and  a  mild  sweetish  taste.  Careful 
analyses  of  barley  have  been  made,  which  agree  in  the  main,  though  difiering  in 
some  details,  especially  as  to  whether  any  sugar  exists  in  the  barley  before  malting. 

Leriuer  (  Vierteljahresschrift  fur pr.  Fharm.^  1863,  pp.  4-23)  states  that  the  grains 
contain  13  to  15  per  cent,  of  water;  alter  drying,  they  yield  to  ether  3  per  cent, 
of  fatty  oil  and  traces  of  tannin.  He  found,  also,  in  the  whole  grains  63  per  cent,  of 
starch,  7  of  cellulose,  6-6  of  dextrin.  2*5  of  nitrogen  (corresponding  to  about  16  per 
cent,  of  albuminous  matters),  a  small  amount  of  lactic  acid,  and  2-4  per  cent  of  ash. 

Pillitz  found  (Zeit.  jVr  Anal.  Chem.,  1872,  p.  62)  in  the  dry  barley  14-3  per 
cent,  of  insoluble  albuminates,  2-1  per  cent,  of  soluble  albuminates,  626  per  cent, 
of  starch,  19  per  cent,  of  dextrin,  2-7  per  cent,  of  sugar.  1-7  percent,  of  extractive 
material,  31  per  cent,  of  fat,  14  per  cent,  of  soluble  ash,  1*2  per  cent,  of  insoluble 
ash,  and  89  per  cent,  of  lignin.  The  presence  of  sugar  seems  to  have  been  shown 
by  Kiihnemann  {Deutsch.  Chem.  Ges.,  1875.  p.  387,  and  1876,  p.  1385),  who  found 
a  crystallized  dextrogyrate  sugar  which  did  not  reduce  alkaline  copper  solution,  and 
an  amorphous  laevogyrate  mucilaginous  substance  called  sinistrin.  According  to 
Kiihnemann,  barley  does  not  contain  dextrin. 

2.  Mult  consists  of  the  seeds  made  to  germinate  by  warmth  and  moisture,  and 
then  baked  so  as  to  deprive  them  of  vitality.  It  is  in  the  form  of  malt  that  barley 
is  so  largely  consumed  in  the  manufacture  of  malt  liquors.  (See  Malfttm.) 

An  interesting  substance,  called  diastase,  was  discovered  by  MM.  Payen  and  Per- 
soz  in  the  seeds  of  barley,  oats,  and  wheat,  and  in  the  potato.  It  is  found,  however, 
only  after  germination,  in  which  process  the  production  of  it  appears  to  be  the  first 
step.  Germinated  barley  seldom  contains  it  in  larger  proportion  than  two  parts  in  a 
thousand.  It  is  obtained  by  bruising  freshly  germinated  barley,  adding  about  half 
its  weight  of  water,  expressing  strongly,  treating  the  viscid  liquid  thus  obtained  with 
sufficient  alcohol  to  destroy  its  viscidity,  then  separating  the  coagulated  albumen,  and 
adding  a  fresh  portion  of  alcohol,  which  precipitates  the  diastase  in  an  impure  state. 
To  render  it  pure,  it  must  be  redissolved  as  often  as  three  times  in  water,  and  pre- 
cipitated by  alcohol.  For  an  account  of  the  mode  of  preparing  diastase  from  malt, 
recommended  by  M.  Perrot,  see  the  Journal  de  Pftaiiiian'e,  Juillet,  1874,  p.  43. 
It  is  solid,  white,  tasteless,  soluble  in  water  and  weak  alcohol,  but  insoluble  in  the 
latter  fluid  when  concentrated.  Though  without  action  upon  gum  and  sugar,  it 
has  the  extraordinary  property,  when  mixed,  in  the  proportion  of  only  one  part  to 
2000,  with  starch  suspended  in  water,  and  maintained  at  a  temperature  of  about 
71"1°  C.  (160°  F.),  of  converting  that  principle  into  dextrin  and  maltose.  This 
latter  is  a  variety  of  sugar  produced  only  by  this  action  of  malt.  It  was  first  recog- 
nized by  Dubrunfaut,  but  has  been  more  thoroughly  studied  by  0  Sullivan  and  by 
Schulze.  Its  formula  is  Cj^Hj^Oj^  -|-  H^O,  which  molecule  of  water  of  crystalliza- 
tion it  loses  at  I00°-110°  C.  (or,  as  Riehter  proposes,  it  may  have  the  formula 
C,gH,,0„).  OSullivan  explains  the  action  of  diastase  upon  starch  by  the  foll6wing 
reactions : 
At  63°  C.  -  C,H3,0  +  H,0  =  C,R«0„  -f  C,H, A- 
"  64°-70°  C.  -  2(6,,UJ)^,)  -f  H,0  =  C,,H,()„  -f  4(C,H,A)- 
«  70°  C.  -  4(C,,H3,0,,)  +  H,0  =  C,3H^0„  +  10CC,H,„O,).  (Chem.  Sac. 
Journ.,  10,  p.  597.) 

The  crystals  of  maltose,  C,,H„Oi,  +  H^O.  are  soluble  in  water  and  alcohol,  they 
reduce  Fehling's  solution,  and,  according  to  OSullivan,  are  equal  to  63-9- 655  per 
cent,  of  dextrose,  but,  according  to  Sehulze.  they  are  equal  to  66-67  per  cent,  dex- 
trose, and  show  a  specific  rotatory  power  of  [a]  =  150°  to  the  right. 
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The  whole  of  the  starch  undergoes  this  change,  except  the  teguments  of  the  gran- 
ules, amounting  to  about  4  parts  in  1000.  The  change  which  barley  undergoes 
during  germination,  and  in  malting,  is  of  a  similar  character.  The  purity  of  diastase 
may  be  tested  by  mixing  005  parts  of  it  with  200  parts  of  paste  containing  10  parts 
of  starch ;  after  standing,  the  resulting  liquid  should  filter  rapidly,  and  decolorize 
five  times  its  volume  of  Fehling's  solution.  The  name  of  maltine  has  been  given 
to  the  diastase  of  malt ;  and  this  principle  has  been  found  identical  with  the  salivary 
ferment  in  its  action  on  alimentary  substances.  Indeed,  according  to  M.  Contara, 
the  two  ferments,  vegetable  and  animal,  appear  to  be  identical,  not  only  in  the  action 
referred  to,  but  in  their  chemical  and  physical  properties;  and  consequently  there  is 
but  one  diastase,  whether  vegetable  or  animal.  {Arch.  Gen.,  Avril,  1870,  p.  501.) 

3.  Hulled  barley  is  merely  the  grain  deprived  of  its  husk,  which,  according  to 
Einhoff,  amounts  to  18*75  parts  in  the  hundred.* 

4.  Barley  meal  is  formed  by  grinding  the  seeds,  previously  deprived  of  their  husk. 
It  has  a  grayish  white  color,  and  contains,  according  to  Fourcroy  and  Vauquelin, 
an  oleaginous  substance,  sugar,  starch,  nitrogenous  matter,  acetic  acid,  phosphates 
of  calcium  and  magnesium,  silica,  and  iron.  It  may  be  made  into  a  coarse,  heavy, 
hard  bread,  which  in  some  countries  is  much  used  for  food. 

5.  Pearl  barley  (hordeum  pcrlatuni)  is  the  seed  deprived  of  all  its  investments, 
and  afterwards  rounded  and  polished  in  a  mill.  It  is  in  small  round  or  oval  grains, 
having  the  remains  of  the  longitudinal  furrow  of  the  seeds,  and  of  a  pearly  white- 
ness. It  is  wholly  destitute  of  hordein,  and  abounds  in  starch,  with  some  gluten, 
sugar,  and  gum.     This  is  the  proper  form  of  barley  for  medicinal  use. 

Medical  Properties.  Barley  is  one  of  the  mildest  and  least  irritating  of  farina- 
ceous substances,  and,  though  not  medically  used  in  its  solid  state,  forms,  by  decoc- 
tion with  water,  a  drink  admirably  adapted  to  febrile  and  inflammatory  complaints, 
and  much  employed  from  the  time  of  Hippocrates  to  the  present.  Pearl  barley  is 
the  form  usually  preferred  for  the  preparation  of  the  decoction,  made  by  pouring 
four  pints  of  boiling  water  on  two  troyounces  of  pearl  barley  and  boiling  away  to 
two  pints,  and  straining.  Malt  affords  a  liquor  more  demulcent  and  nutritious, 
and  the  decoction  of  malt  may  be  prepared  by  boiling  from  two  to  four  ounces  in  a 
quart  of  water  and  straining.  When  hops  are  added,  the  decoction  takes  the  name 
of  wort,  and  acquires  tonic  properties,  which  render  it  useful  in  debility,  especially 
when  attended  with  suppuration. 

HUMULUS.  U.S.    Hops. 

(HC'MU-LUS.) 

"  The  strobiles  of  Humulus  Lupulus.  Linne.  {Nat.  Ord.  Urticaceae,  Cannabi- 
ne^.)"  U.  S.    "  The  dried  strobiles  of  the  female  plant  of  Humulus  Lupulus."  Br. 

Lupulus,  Br.;  Hop;  Strobili  Humuli,  s.  Lupuli;  Hop;  Houblon,  Fr.;  Hopfen,  G.;  Lujipolo,  It.; 
Lupolo  Hoinbrecillo,  Sp. 

Gen.  Ch.  Male.  Calyx  five-leaved.  Corolla  none.  Female.  Calyx  one-leafed, 
obliquely  spreading,  entire.  Corolla  none.  Styles  two.  Seed  one,  within  a  leafy 
calyx.  Willd. 

Humulus  Litpidus.  Willd.  Sp.  Plant,  iv.  769  ;  Bigelow,  Am.  3fed.  Bot.  iii.  163. 
The  root  of  the  hop  is  perennial,  and  sends  up  numerous  annual,  angular,  rouiih, 
flexible  stems,  which  twine  around  neighboring  objects  in  a  .spiral  direction,  from 
left  to  right,  and  climb  to  a  great  height.  The  leaves  are  opposite,  and  stand  upon 
long  footstalks.  The  smaller  are  sometimes  cordate ;  the  larger  have  three  or  five 
lobes ;  all  are  serrate,  of  a  deep  green  color  on  the  upper  surface,  and,  together 
with  the  petioles,  extremely  rough,  with  minute  prickles.     At  the  base  of  the  foot- 

*M.  Lemoine,  a  French  pharmaceutist,  proposes  a  chemical  method  ofdecortienting  barley  and 
other  seeds.  Putting  100  parts  of  the  seeds  into  a  wooden  vessel,  he  pours  upon  them  lo  parts  of 
sulphuric  acid,  stirs  the  mixture  for  15  or  20  minutes,  applying  in  the  case  of  barley  a  gentle  heat, 
then  adds  50  parts  of  water,  which  he  decants  after  a  very  fevv  moments  of  constant  agitation. 
After  suflScientwashing,  and  the  neutralization  of  the  last  remains  of  acid  by  solution  of  carbonate 
of  sodium  or  potassium,  he  puts  the  grain  upon  a  piece  of  cloth  with  large  meshes  stretched  upon  a 
frame,  where  he  allows  it  to  drain  for  about  an  hour,  then  transfers  it  to  a  similar  cloth,  and  exposes 
it  to  a  current  of  air  for  several  days  to  dry.  {Journ.  de  Pharm.,  Mars,  1863,  p.  223.) 
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stalks  are  two  or  four  smooth,  ovate,  reflexed  stipules.  The  flowers  are  numerous, 
axillary,  and  furnished  with  bracts.  The  male  flowers  are  a  yellowish  white,  and 
arranged  in  panicles ;  the  female,  which  grow  on  a  separate  plant,  are  pale  green, 
and  disposed  in  solitary,  peduncled  aments,  composed  of  membranous  scales,  ovate, 
acute,  and  tubular  at  the  base.  Each  scale  bears  near  its  base,  on  its  inner  surface, 
two  flowers,  consisting  of  a  roundish  compressed  germ,  and  two  styles,  with  long 
filiform  stigmas.  The  aments  are  converted  into  ovate  membranous  cones  or  stro- 
biles, the  scales  of  which  contain,  each,  at  its  base,  two  small  seeds,  surrounded  by 
a  yellow,  granular  powder. 

The  hop  is  a  native  of  North  America  and  Europe.  It  is  occasionally  found  grow- 
ing wild  in  the  Eastern  States,  and,  according  to  Mr.  Nuttall,  is  abundant  on  the 
banks  of  the  Mississippi  and  the  Missouri.  In  parts  of  New  England,  New  Yurk, 
and  Michigan,  it  is  extensively  cultivated,  and  most  of  the  hops  consumed  in  the 
United  States  are  supplied  by  those  districts.  The  part  of  the  plant  used  is  the 
fruit  or  strobiles.  These  when  fully  ripe  are  picked,  dried  by  artificial  heat,  packed 
in  bales,  and  sent  into  the  market  under  the  name  of  hops. 

Hops  consist  of  numerous  thin,  translucent,  veined,  leaf-like  scales,  which  are  of 
a  pale  greenish  yellow  color,  and  contain  near  the  base  two  small,  round,  black  seeds. 
They  are  officinally  described  as  "  ovate,  about  an  inch  and  a  quarter  (3  cm.)  long, 
consisting  of  a  thin,  hairy,  undulated  axis  and  many  obliquely  ovate,  membranous, 
greenish  scales,  in  the  upper  part  reticulately  veined,  and  toward  the  base  parallel- 
veined,  glandular  and  surrounding  a  sub-globular  achene."  U.  S.  Though  brittle 
when  quite  dry,  they  are  pulverized  with  great  difficulty.  Their  odor  is  strong, 
peculiar,  somewhat  narcotic,  and  fragrant ;  their  taste  very  bitter,  aromatic,  and 
slightly  astringent.  Their  aroma,  bitterness,  and  astringency  are  imparted  to  water 
by  decoction  ;  but  the  first-mentioned  property  is  dissipated  by  long  boiling.  The 
most  active  part  of  hops  is  a  substance  formed  on  the  surface  of  the  scales,  and,  in 
the  dried  fruit,  existing  in  the  state  of  very  small  granules.  This  substance  was 
called  lupulin  by  the  late  Dr.  A.  W.  Ives,  of  New  York,  by  whom  its  properties 
were  first  investigated  and  made  generally  known  ;  though  it  was  previously  noticed 
by  Sir  J.  E.  Smith,  of  England,  and  M.  Planche,  of  France.  The  scales  themselves, 
however,  are  not  destitute  of  virtues,  and  contain,  as  shown  by  MM.  Payen  and 
Chevallier,  the  same  active  principles  as  the  lupulin,  though  in  less  proportion.* 

LuPULlNA.  U.  S.  Lupulin.  This  is  obtained  separate  by  rubbing  or  threshing 
and  sifting  the  strobiles,  of  which  it  constitutes  from  one-sixth  to  one-tenth  by 
weight.  It  is  in  the  state  of  a  yellowish  powder,  mixed  with  minute  particles  of 
the  scales,  from  which  it  cannot  be  entirely  freed  when  procured  by  a  mechanical 

*  Hops  are  often  subjected  in  Germany  to  the  fumes  of  burning  sulphur,  from  the  supposition 
that  they  keep  better  when  thus  treated.  Besides,  by  being  partially  bleached  by  the  proce.«s,  old 
hops,  which  have  suffered  from  time,  having  become  darker,  generally  spotted,  and  weaker,  assume 
a  brighter  appearance,  as  if  fresher,  and  generally  command  a  better  price  in  the  market.  To  de- 
tect the  consequent  presence  of  sulphurous  acid,  the  brewers  put  a  silver  spoon  in  a  mixture  of  hops 
and  water,  under  the  impression  that  it  will  produce  a  black  stain  upon  the  silver.  But  this  test 
will  answer  only  when  applied  within  a  fortnight  after  the  use  of  the  sulphur.  A  more  delicate 
method  is  that  of  Dr.  Ileidenreich.  who  puts  20  or  30  cone.s  of  the  hops  in  a  flask  with  zinc  and 
hydrochloric  acid,  and  passes  the  hydrogen  evolved  through  solution  of  acetate  of  lead.  If  sul- 
phurous acid  be  present,  sulphuretted  hydrogen  will  be  produced,  which  will  occasion  a  dark  pre- 
cipitate with  the  solution.  But  even  this  plan  often  fails  when  the  hops  have  been  kept  more  than 
three  or  four  weeks.  A  modification  of  this  test  has  been  proposed  by  Dr.  R.  Wagner.  For  the 
solution  of  acetate  of  lead  used  in  Heidenreich's  method,  there  is  to  be  substituted  a  solution  of 
nitro-prusside  of  sodium,  so  weak  as  to  have  a  very  light  brown  color,  to  which  have  been  added  a 
few  drops  of  solution  of  potassa.  If  the  gas  evolved  contain  the  minutest  proportion  of  sulphur,  a 
violet  color  will  be  produced  when  the  first  bubble'  passes  into  the  solution :  and  this  will  by  a  con- 
tinuance of  the  process  become  a  magnificent  purple.  The  least  trace  of  sulphurous  acid  may  thus 
be  found  ;  but,  a  few  months  after  the  sulphuring  of  hops,  none  at  all  can  be  detected.  ( Chem.  Gaz., 
April  1,  1S56;  from  C"mple»-l{endns.) 

Hops  are  said  to  be  sometimes  threshed  in  order  to  separate  the  lupulin,  which  is  sold  separately. 
Their  eflfieiency  is  thus,  no  doubt,  greatly  impaired.  Hops  thus  treated  have  the  scales  more  or  less 
broken  ;  an<l  any  parcel  presenting  this  appearance  maj-  be  suspected.  Hops  often  contain  a  vari- 
able quantity  of  lupulin,  in  consequence  of  the  granules  of  this  substance  separating,  especially  on 
agitntion,  and  seeking  the  lower  portion  of  the  mass,  which  thus  becomes  richer,  while  the  upper 
IS  poorer.  They  should  always  be  examined  in  reference  to  the  lupulin  they  contain,  and,  if  nearly 
or  quite  destitute  of  it,  should  be  deemed  of  inferior  value,  and  not  to  be  used  medicinally,  though 
not  worthless. 
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process.  It  has  the  peculiar  flavor  of  hops,  and  appeared  to  MM.  Lebaillif  and 
Raspail,  when  examined  by  the  microscope,  to  consist  of  globules  filled  with  a 
yellow  matter,  resembling  in  this  respect  the  pollen  of  vegetables ;  but,  from  the 
investigations  of  M.  Personne,  it  would  seem  to  be  of  the  nature  of  a  gland,  com- 
mencing ill  a  cell  formed  among  those  of  the  epidermis,  and,  when  fully  developed, 
secreting  a  resinous  matter.  {Juvrii.  de  Pharm.,  3e  ser.,  xxvi.  242.)  It  is  inflam- 
mable, and  when  moderately  heated  becomes  somewhat  adhesive.  The  odor  of 
lupulinic  grains  resides  in  the  essential  oil.  This  is  obtained  to  the  extent  of  0'9 
per  cent,  by  distilling  hops  with  water.  Personne  stated  that  it  contained  valerol, 
CgHj„0,  which  passes  into  valerianic  acid  ;  the  latter  in  fact  occurs  in  the  glands,  yet, 
accoi'ling  to  Mehn,  only  to  the  extent  of  0-1  to  0-17  per  cent.  When  distilled  from 
the  fresh  strobiles  the  oil  has  a  greenish  color,  but  a  reddish  brown  when  old  hops 
have  been  employed.  It  is  devoid  of  rotatory  power,  neutral  to  litmus  paper,  and 
gives  no  remarkable  coloration  with  concentrated  sulphuric  acid.  The  bitter  prin- 
ciple formerly  called  lupuUn  or  lupuUte  was  first  isolated  by  Lerraer  {Journ.  f'dr 
pr.  Clietn.,  101,  p.  137),  who  called  it  the  bitter  acid  of  hops  (^Hopfenbittersaiire). 
It  crystallizijs  in  large  brittle  rhombic  prisms,  and  possesses  the  peculiar  bitter  taste 
of  beer.  Its  composition  is  Cg^H-^O,.  The  main  contents  of  the  hop  gland  consists 
of  wax  {mijricyl  palmitate  according  to  Lermer)  and  resins,  one  of  which  is  crystal- 
line and  unites  with  bases.  Besides  the  constituents  of  the  glands,  hops  contain, 
according  to  Btti,  humulo-tannic  acid  and  phhbaphene.  The  former  is  a  whitish, 
amorphous  mass,  soluble  in  alcohol,  hot  water,  or  acetic  ether,  not  in  ether.  By 
heating  the  humulo-tannic  acid  to  130^  C,  or  by  boiling  its  aqueous  or  alcoholic 
solution,  it  gives  off  water  and  is  transformed  into  phlobaphene,  a  dark  red  amorphous 
substance,  (023^12*^13^^ — "^2^ '^^  ^m ^40^25-  T'^*^  latter  substance,  on  boiling  it 
with  dilute  mineral  acids,  again  loses  water,  and  furnishes  glucose.  From  raw  phlo- 
baphene, ether  removes  the  bitter  principles  of  hops,  a  colorless  crystallizable  and  a 
brown  amorphous  resin,  besides  chlorophyll  and  essential  oil.  {Pharmacographia, 
2d  ed.,  pp.  553  and  555.) 

The  existence  of  a  peculiar  alkaloid  in  hops,  suggested  by  Lermer  in  1863,  has 
been  determined  by  Griessmayer.  A  concentrated  decoction  of  hops  was  distilled 
with  potassaor  magnesia,  the  distillate  neutralized  with  hydrochloric  acid,  evaporated 
to  dryness,  and  treated  with  cold  absolute  alcohol  to  remove  ammonium  chloride ; 
the  alcoholic  liquid  was  heated  to  boiling  and  cooled,  when  much  trimethylamine 
chloride  crystallized.  The  residuary  liquid  was  filtered,  the  filtrate  evaporated, 
first  by  a  water-bath  and  then  spontaneously,  the  residue  was  redissolved  in  water 
in  a  narrow  cylinder,  agitated  with  potassa  and  ether,  and  the  ethereal  liquid  allowed 
to  evaporate  spontaneously.  The  remaining  alkaline  liquid  had  a  peculiar  odor  re- 
calling that  of  Conine,  and  a  cooling  but  not  bitter  taste.  It  soon  exhibited  small 
crystals,  and  finally  solidified  completely.  The  author  supposed  that  these  crystals 
were  impurities,  and  that  the  pure  alkaloid  is  liquid  or  gaseous.  He  proposes  for 
it  the  name  of  lupuline.  {A.  J.  P.,  1874,  p.  360.) 

Lastly,  Etti  found  arabic  (pectic)  acid,  phosphates,  nitrates,  malates,  citrates,  and 
also  sulphates,  chiefly  of  potassium,  to  occur  in  hops.  The  amount  of  ash  afforded 
by  hops  dried  at  100°  C.  would  appear  to  be  on  an  average  about  6-7  per  cent. 

Medical  Properties  and  Uses.  Hops  are  tonic  and  slightly  narcotic,  and  have 
been  highly  recommended  in  diseases  of  general  or  local  debility,  associated  with 
morbid  vigilance,  or  other  nervous  derangement.  Diuretic  properties  have  also  been 
ascribed  to  thorn,  but  are  by  no  means  obvious.  The  complaints  in  which  they  have 
been  found  most  useful  are  dyspepsia,  and  the  nervous  tremors,  wakefulness,  and 
delirium  of  drunkards. 

An  in/tisioii,  prepared  with  half  an  ounce  of  hops  and  a  pint  of  boiling  water, 
may  be  given  in  the  dose  of  two  fluidounces  (60  Cc.)  three  or  four  times  a  day. 
The  tincture  is  now  the  only  officinal  preparation  of  hops,  but  the  alcohol  probably 
acts  more  decidedly  upon  the  system  than  the  hops.  (See  Tinctura  Humuli.)  A 
pillow  of  hops  has  proved  useful  in  allaying  restlessness  and  producing  sleep  in 
nervous  disorders.  They  should  be  moistened  with  water  containing  a  trace  of  gly- 
cerin previously  to  being  placed  under  the  head  of  the  patient,  in  order  to  prevent 
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rustling.  Fomentations  with  hops,  and  cataplasms  made  by  mixing  them  with  some 
emollient  substance,  are  often  beneficial  in  local  pains  and  tumefactions. 

The  effects  of  hops  may  be  obtained  most  conveniently  by  the  use  of  Inpulin, 
though  Dr.  Fronmtiller,  having  after  two  trials  with  it  obtained  no  soporific  effect, 
denies  it  a  place  among  the  narcotics  with  hypnotic  properties.  (^B.  and  F.  Med.- 
Chir.  Rev.,  April,  18(37,  pp.  526-7.)  Dr.  Wm.  Byrd  Page,  of  Philadelphia,  has 
found  this  sub.stance  very  effectual  as  an  antaphrodisiac,  in  the  treatment  of  gonor- 
rhoea, spermatorrhoea,  and  other  irritated  conditions  of  the  genitourinary  apparatus; 
and  the  same  result  has  been  obtained  by  other  practitioners.  We  have  found  it 
apparently  effectual  in  irritable  bladder,  when  other  narcotics  had  failed.  The  dose 
of  lupulin  in  substance  is  from  six  to  twelve  grains  (0-4— 08  Gm.),  given  in  the 
form  of  pills,  which  may  be  made  by  simply  rubbing  the  powder  in  a  warm  mortar 
till  it  acquires  the  consistence  of  a  ductile  mass,  and  then  moulding  it  into  the  proper 
shape.*  Lupulin  may  be  incorporated  with  poultices,  or  formed  into  an  ointment 
with  lard,  and  used  externally  lor  the  same  purposes  as  hops. 

Off.  Frep  of  Hops.  Extractum  Lupuli,  Br.;  Infusum  Lupuli,  Br.;  Tinctura 
Humuli,  U.  S.;  Tiuctura  Lupuli,  Br. 

Off.  Frep.  of  Lupulin.  Extractum  Lupulinae  Fluidum,  U.  S.;  Oleoresina  Lupu- 
linae,  U.  S. 

HYDRARGYRI   CHLORIDUM   CORROSIVUM.   U.S.     Coirosive 
Chloride  of  Jlercury.     \_Corrosive  Sublimate.     Mercuric  Chloride^ 

HgCl2;270'5.      (HY-DEAR'gY-RI  PHLO'RI-DUM  COR-BO-Si'VCM.)  Hg  CI ;  135-25. 

Hydrargyri  Feroliloridum,  Br.;  Hydrargyrum  Bichloratum  Corrosivum,  P.O.;  Sublimatus 
Corrosivus,  Chloruretum  (Chloretum)  Hydrargyricum,  Hydrargyrum  Corrosivum  Subliin:itum, 
Hydrargyri  Bichloridum ;  Corrosive  Chloride  of  Mercury,  Perchloride  of  Mercury,  Bichloride  of 
Mercury;  Deuto-chlorure  de  Mercure,  Sublim6  corrosif,  Chlorure  mercuriqae,  Fr.;  iBtzendes 
Queclisilberchlorid,  ^tzender  Quecksilbersublimnt,  G. 

A  formula  for  this  salt  has  been  very  properly  omitted  from  the  U.  S.  Pharma- 
copoeia.    The  process  of  1870  will  be  found  in  the  foot-note.j" 

"  Take  of  Sulphate  of  Mercury  twenty  ounces  [avoirdupois]  ;  Chloride  of  Sodium, 
dried,  sixteen  ounces  [avoird.]  •,  Black  Oxide  of  Manganese,  in  fine  powder,  one  ounce 
[avoLrd.].  Reduce  the  Sulphate  of  Mercury  and  the  Chloride  of  Sodium  each  to 
fine  powder,  and,  having  mixed  them  and  the  Oxide  of  Manganese  thoroughly  by 
trituration  in  a  mortar,  put  the  mixture  in  an  apparatus  adapted  for  sublimation, 
and  apply  sufficient  heat  to  cause  vapors  of  perchloride  of  mercury  to  rise  into  the 
less  heated  part  of  the  apparatus  which  has  been  arranged  for  their  condensation." 
Br. 

In  order  to  understand  the  above  process  and  that  of  the  U.  S.  P.  1870,  which 
is  the  same  in  principle,  it  is  necessary  to  premise  that  corrosive  sublimate  is  mercuric 
chloride,  consisting  of  two  atoms  of  chlorine  and  one  of  mercury.  By  boiling  sul- 
phuric acid  in  excess  with  mercury  to  dryness,  a  white  salt  (mercuric  sulphate)  is 
formed,  according  to  the  reaction,  2H,S0,  +  Hg  =  HgSO,  +  SO^  +  211^0.  (See 
Mydrargyri  Sulphas.}  When  this  is  mixed  with  chloride  of  sodium  (common  salt), 
and  the  mixture  exposed  to  a  sublimini:  heat,  a  mutual  decomposition  takes  place, 
according  to  the  reaction  :  HgSO^  +  (NaCl)^  =  Na^SO^  -\-  HgCl,.  The  mercuric 
chloride  thus  formed  sublimes  and  the  sodium  sulphate  remains  behind.  The  quan- 
tities for  mutual  decomposition  are  two  mols.  of  chloride  of  sodium  and  one  mol.  of 
mercuric  sulphate.  The  British  formula  differs  from  that  of  the  U.  S.  P.  1870 
in  ordering  sulphate  of  mercury  ready  formed,  instead  of  preparing  it  as  the  first 

*  Dr.  Dyce  Duckworth,  of  St.  Bartholomew's  Hospital,  London,  recommend?,  as  the  result  of 
his  own  observation,  the  aromatic  spirit  of  ammonia  as  a  better  solvent  of  lupulin  than  any  other 
yet  proposed.  He  offers  the  following  formula.  "  Lupulin  Jij,  Aromatic  Spirit  of  Ammonia  Oj. 
Macerate  for  seven  days,  with  occasional  agitation,  then  filter,  and  add  sufficient  of  the  men-^truum 
to  make  up  a  pint.  The  dose  of  this  Tinctura  Lupulinss  Ammoniata  is  from  TtP^x  to  f3j-"  (•'*• 
J.  Tr.,  Oct.  1868.) 

t"  Take  of  Mercury  ttcenty  four  troynuncet  ;  Sulphuric  Aeid  ihirty-aix  iroyouncei  ;  Chloride  of 
Sodium  eighteen  troi/oiincea.  Boil  the  Mercury  with  the  Sulphuric  Acid,  by  means  of  a  sand-bath, 
until  a  dry  white  mass  is  left.  Rub  this,  when  cold,  with  the  Chloride  of  Sodium  in  an  earthenware 
mortar;  then  sublime  with  a  gradually  increasing  heat."   U.S. 
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step  of  the  process,  and  in  the  use  of  a  small  proportion  of  black  oxide  of  manganese, 
intended  to  convert  into  mercuric  any  mercurous  salt  that  may  be  contained  in  the 
sulphate,  and  thereby  prevent  the  formation  of  mercurous  chloride  or  calomel.  (See 
Hydrargyri  Sulphas.) 

The  names  given  in  the  two  Pharmacopoeias  to  this  important  chloride  do  not  ex- 
actly correspond.  It  is  called  the  corrosive  chloride  of  mercury  in  the  U.  S.  Pharma- 
copoeia, and  perchloride  in  the  British.  We  prefer  the  former,  as  indicating,  beyond 
any  possibility  of  mistake,  the  article  intended,  as  well  as  its  corrosive  property.  Per- 
chloride and  subchloride  are  hardly  sufficiently  distinctive,  when  a  mistake  may  be  so 
serious  as  that  of  confounding  corrosive  sublimate  and  calomel.  In  the  first  British 
Pharmacopoeia  corrosive  sublimate  was  recognized  as  the  officinal  title,  which  was  a 
sufficient  guarantee  of  security ;  but,  unfortunately,  it  was  deemed  proper,  imme- 
diately after  the  officinal  title,  and  in  close  connection  with  it,  to  define  the  salt  as 
chloride  of  mercury,  in  conformity  with  the  view,  adopted  in  that  work,  of  the  atomic 
weight  of  mercury.  With  many  persons  calomel  is  still  the  chloride  of  mercury,  so 
that  there  is  some  chance  that,  should  calomel  be  prescribed  by  this  title,  corrosive 
sublimate  may  be  dispensed  for  it,  with  dangerous  if  not  fatal  effijcts  to  the  patient. 
Indeed,  death  has,  at  least  in  one  recorded  instance,  occurred  in  consequence  of  this 
confusion  of  nomenclature;  and  our  officinal  guides  should  take  especial  care  to 
guard  against  such  mistakes,  instead  of  contributing  to  them. 

Preparation  and  Properties.  The  first  step  in  making  corrosive  sublimate  is 
to  form  niercuric  sulphate,  by  heating  sulphuric  acid  and  the  metal  together  in  an  iron 
pot,  so  arranged  as  to  carry  off  the  unwholesome  fumes  of  sulphurous  uxide,  which 
are  copiously  generated.  The  dry  salt  obtained  is  then  mixed  with  the  common 
salt,  and  the  mixture  sublimed  in  an  iron  pot  lined  with  clay,  and  covered  by  an 
inverted  earthen  pan.  The  late  Dr.  A.  T.  Thomson,  of  London,  took  out  a  patent 
for  forming  corrosive  sublimate,  on  the  large  scale,  by  the  direct  combination,  by 
combustion,  of  gaseous  chlorine  with  heated  mercury.  The  product  is  stated  to  be 
perfectly  pure,  and  to  be  afforded  at  a  lower  price  than  the  sublimate  made  in  the 
usual  way.  In  order  that  the  combination  may  take  place,  the  mercury  need  not 
be  heated  to  its  boiling  point,  but  only  to  a  temperature  between  149°  C.  and  204° 
C.  (300°  and  400°  F.).  According  to  Dr.  Maclagan,  corrosive  sublimate,  made  by 
this  process,  is  liable  to  the  objection  that  a  proportion  of  calomel  is  always  formed, 
occasionally  amounting  to  10  per  cent. 

It  may  sometimes  be  useful  to  know  how  to  make  a  small  quantity  of  corrosive 
sublimate  on  an  emergency.  This  may  be  done  by  dissolving  mercuric  oxide  (red 
precipitate)  in  hydrochloric  acid,  evaporating  the  solution  to  dryness,  dissolving  the 
dry  mass  in  water,  and  crystallizing.  Here  a  double  decomposition  takes  place,  re- 
sulting in  the  formation  of  water  and  the  bichloride. 

"  Heavy,  colorless,  rhombic  crystals  or  crystalline  masses,  permanent  in  the  air, 
odorless,  having  an  acrid  and  persistent,  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  16  parts  of  water  and  in  3  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  2  parts  of 
boiling  water,  in  1-2  parts  of  boiling  alcohol,  and  in  4  parts  of  ether.  When  heated 
to  about  205°  C.  (509°  F.),  the  salt  fuses ;  at  a  higher  temperature  it  sublimes 
unchanged,  and  without  residue.  The  aqueous  solution  of  the  salt  yields  a  reddish 
or  yellowish  precipitate  on  the  addition  of  lime-water,  and,  on  the  addition  of  test- 
solution  of  nitrate  of  silver,  a  white  precipitate  insoluble  in  nitric  acid,  but  soluble 
in  ammonia.  If  1  Gm.  of  the  salt  be  dissolved  in  boiling  water,  then  mixed  with  5 
C.c.  of  strong  solution  of  soda  (sp.  gr.  about  1-260)  in  a  long  test-tube,  and  about 
05  Gm.  of  tine  aluminium  wire,>cut  into  small  pieces,  be  added  (a  loose  plug  of 
cotton  being  pushed  a  short  distance  down  the  tube),  the  generated  gas  should 
not  impart  any  tint  to  paper  wet  with  test-solution  of  nitrate  of  silver,  and  kept  over 
the  mouth  of  the  test-tube  for  half  an  hour  (abs.  of  arsenic)."  U.  S. 

Ether  is  capable  of  removing  corrosive  sublimate,  to  a  considerable  extent,  from 
its  aqueous  solution,  when  agitated  with  it.  According  to  M.  Mialhe,  ether  will 
not  dissolve  it  when  accompanied  by  a  considerable  quantity  of  mercuric  oxide,  and 
a  chloride  of  an  alkalifiable  metal.  Sulphuric,  nitric,  and  hydrochloric  acids  dissolve 
it  without  alteration.     When  heated  it  melts,  and  readily  sublimes  in  dense,  white, 
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acrid  vapors,  which  condense,  on  cool  surfaces,  in  white,  shining  needles.  Its  aque- 
ous solution  renders  green  the  syrup  of  violets,  and  is  precipitated  brick-red,  becom- 
ing yellow,  by  the  fixed  alkalies  and  alkaline  earths,  and  white  by  ammonia.  (See 
Hydrargyrum  Ammonia  turn.)  The  former  precipitate  is  mercuric  oxide,  which 
has  the  property  of  evolving  oxygen,  and  of  being  reduced  to  metallic  globules  when 
exposed  to  heat.*  This  oxide  is  formed  in  the  process  for  preparing  aqna  phage- 
dsem'ca,  called  also  lotio  Jiava  or  yellow  wash,  which  is  obtained  by  mixing  half  a 
drachm  of  corrosive  siibiimate  with  a  pint  of  lime-water.  Corrosive  sublimate 
forms,  with  chloride  of  ammonium  and  chloride  of  sodium,  compounds  which  are 
more  soluble  than  the  uneombined  mercurial  salt.  It  is  on  this  account  that  aque- 
ous solutions  of  sal  ammoniac,  or  of  common  salt,  dissolve  much  more  corro>ive 
sublimate  than  simple  water.  The  combination  of  corrosive  sublimate  with  chloride 
of  ammonium  was  formerly  called  sal  alemhroth.  or  salt  of  icisdom.  According  to 
F.  Hinterberger,  corrosive  sublimate  is  capable  of  combining  with  quinine  and  cin- 
chonine.  (Chem.  Gaz.,  ix.  2l\.^  By  dissolving  one  part  of  corrosive  sublimate 
and  a  hundred  parts  of  common  salt  in  distilled  water  and  evaporating  to  dryness,  a 
soluble  preparation  is  obtained  which  does  not  coagulate  albumen.  (^A.  J.  P.,  xliv.  11.) 

Corrosive  sublimate  has  the  property  of  retarding  putrefaction.  Animal  matters 
immei"sed  in  its  solution  shrink,  acquire  firmness,  assume  a  white  color,  and  become 
imputrescible.  On  account  of  this  property  it  is  usefully  employed  for  preserving 
anatomical  preparations. 

Test  of  Purity  and  Incompatibles.  Pure  corrosive  chloride  of  mercury  sub- 
limes, when  heated,  without  residue,  and  its  powder  is  entirely  and  readily  soluble 
in  ether.  Consequently,  if  a  portion  of  any  sample  should  not  wholly  dissolve  in 
ether,  or  if  it  should  not  evaporate  entirely,  the  presence  of  some  impurity  is  proved. 
If  calomel  be  present,  and  it  frequently  is,  it  will  not  be  wholly  soluble  in  water.* 
Arsenic  is  reported  to  be  a  frequent  impurity  in  corrosive  sublimate.  (See  paper  by 
J.  Granville  Smith,  A.  J.  P.,  1877,  p.  397.)  It  can  be  readily  detected  by  tlje  test 
of  U.  S.  P.  1880.  (See  p.  748.)  Corrosive  sublimate  is  incompatible  with  many 
of  the  metals,  the  alkalies  and  their  carbonates,  soap,  lime-water,  tartar  emetic,  ni- 
trate of  silver,  the  acetates  of  lead,  the  sulphides  of  potassium  and  sodium,  the 
soluble  iodides,  and  all  the  sulphydrates.  It  is  decomposed  by  many  vegetable  and 
some  animal  substances.  According  to  Dr.  A.  T.  Thomson,  it  produces  precipitates 
in  infusions  or  decoctions  of  chamomile,  horseradish,  columbo,  catechu,  cinchona, 
rhubarb,  senna,  siraaruba,  and  oak-bark.  MM.  Mialhe  and  Lepage  have  shown 
that  corrosive  sublimate  is  slowly  converted  into  calomel  by  syrup  of  sarsaparilla 
and  syrup  of  honey,  but  is  not  changed  by  contact  with  pure  syrup. 

Medical  Properties  and  TJses.  Corrosive  sublimate  is  a  very  powerful  prepara- 
tion, operating  quickly,  and,  if  not  properly  regulated,  producing  violent  effects.  It 
is  less  apt  to  salivate  than  most  other  mercurials.  In  minute  doses,  suitably  repeated, 
it  may  exert  its  peculiar  influence  without  any  obvious  alteration  of  the  vital  func- 
tions, except,  perhaps,  a  .slight  increase  in  the  frequency  of  the  pulse,  and  in  the 
secretions  from  the  skin  and  kidneys.  Sometimes,  however,  it  purges;  but  this  effect 
may  be  obviated  by  combining  it  with  a  little  opium.  In  larger  doses  it  occasions 
nausea,  vomiting,  griping  pain  in  the  bowels,  diarrhoea,  and  other  symptoms  of  ga.s- 
tric  and  intestinal  irritation,  and  in  still  larger  quantities  produces  all  the  effects  of 
a  violent  corrosive  poison.  It  has  long  been  used  as  a  remedy  in  syphilis,  in  all 
stages  of  which  it  has  been  highly  recommended.  It  is  said  to  remove  the  symp- 
toms more  speedily  than  other  mercurials;  whilst  its  action  is  less  unpleasant,  as  the 
mouth  is  less  liable  to  be  made  sore.  It  is  especially  useful  in  the  advanced  stages 
of  the  disorder,  when  there  is  no  cachexia.  When  a  very  rapid  impression  is  de- 
sired it  is  not  as  useful  as  calomel.  It  is  also  used  advantageously  in  some  chronic 
cutaneous  affections,  and  in  obstinate  chronic  rheumatism.  It  is  usually  associated 
with  alterative  or  diaphoretic  medicines,  such  as  the  autimonials,  and  the  compound 

*  M.  Bullot,  having  noticed  in  some  corrosive  sublimate  an  insoluble  portion  consisting  of  minute 
yellowish  granules,  found  on  exainin.ition  that  it  was  an  aniline  product.  He  surmised  that  the 
drug  had  been  thrown  into  commerce  after  having  been  used  in  the  preparation  of  aniline  dyes. 
{Joum.  de  Pharm.,  4e  s^r.,  xviii.  414.) 
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decoction  or  syrup  of  sarsaparilla ;  and,  in  order  to  obviate  the  irritation  it  is  apt  to 
produce,  it  may  often  be  advantageously  united  with  opium.  There  is  no  doubt 
tliat  many  of  tlie  substances,  in  connection  witli  which  it  is  employed,  aUer  its  chem- 
ical condition ;  but  it  does  not  follow  that,  even  in  its  altered  state,  it  may  not  be 
very  useful  as  a  remedy. 

Externally  employed,  corrosive  sublimate  is  stimulant  and  escharotic.  A  solution 
in  water,  containing  from  an  eighth  to  half  a  grain  in  the  fluidounce,  is  employed 
as  an  injection  in  gleet,  and  as  a  collyrium  in  chronic  venereal  ophthalmia.  A 
jstronger  solution,  containing  one  or  two  grains  in  the  fluidounce,  is  an  efficacious 
wash  in  lepra,  and  other  scaly  eruptions.  Dissolved  in  water,  in  the  proportion  of 
five  to  ten  grains  to  the  fluidounce,  it  may  be  used  with  much  benefit  in  venereal 
ulcers  of  the  throat,  to  which  it  should  be  applied  by  means  of  a  camel's-hair  pencil. 
With  lime-water  it  forms  the  aqua  phagedsenica  of  the  older  writers,  employed  as 
a  wash  for  ill-conditioned  ulcers.  The  powdered  chloride  has  been  used  as  an  escha- 
rotic, but  is,  in  general,  inferior  to  nitrate  of  silver  or  caustic  potassa.  In  onycMa 
mrf%tta,  however,  it  is  employed  with  great  advantage,  mixed  with  an  equal  weight 
of  sulphate  of  zinc,  and  sprinkled  thickly  upon  the  surface  of  the  ulcer,  which  is 
then  to  be  covered  with  a  pledget  of  lint  saturated  with  tincture  of  myrrh.  The 
whole  diseased  surface  is  thus  removed,  and  the  ulcer  heals.  This  practice  origi- 
nated, we  believe,  with  the  late  Dr.  Perkins,  of  Philadelphia,  and  was  highly  rec- 
ommended by  Dr.  Physick.  Dr.  Geo.  B.  Wood  often  employed  it  with  success. 
A  solution  of  corrosive  sublimate  in  collodion  (four  parts  to  thirty)  has  been  used 
as  a  caustic,  for  the  destruction  of  naevi  materni,  and  for  other  purposes.  It  can 
be  very  accurately  applied,  but  its  use  requires  care,  as  fatal  poisoning  has  followed 
a  single  application  of  the  alcoholic  solution  of  corrosive  sublimate  to  a  moderate 
surface  of  ringworm.,  (^London  Lancet^  1871,  ii.  413.)  It  is  applied  by  means  of 
a  camel's-hair  pencil. 

Tl^e  dose  of  corrosive  sublimate  is  from  the  twelfth  to  the  eighth  of  a  grain 
(0-005  to  0-007  Gm.)  preferably  given  after  meals,  in  pill,  or  solution.  The  pill  is 
usually  prepared  with  crumb  of  bread  ;  and  care  should  be  taken  that  the  medicine 
be  equally  diffused  through  the  pilular  mass,  before  it  is  divided. 

Toxicological  Properties.  Swallowed  in  poisonous  doses,  it  produces  burning 
heat  in  the  throat,  excruciating  pain  in  the  stomach  and  bowels,  excessive  thirst, 
anxiety,  nausea  and  frequent  retching  with  vomiting  of  bloody  mucus,  diarrhoea  and 
sometimes  bloody  stools,  small  and  frequent  pulse,  cold  sweats,  general  debility, 
difficult  respiration,  cramps  in  the  extremities,  faintings,  insensibility,  convulsions, 
and  death.  The  mucous  membrane  of  the  stomach  exhibits,  on  dissection,  signs  of 
the  operation  of  a  violent  corrosive  poison.  These  symptoms  are  sometimes  fol- 
lowed or  conjoined  with  others  indicating  an  excessive  mercurial  action  upon  the 
system,  such  as  inflammation  of  the  mouth  and  salivary  glands,  profuse  salivation, 
fetid  breath,  etc.  A  case  is  on  record  of  death,  in  an  infant,  from  the  constitutional 
effects  of  corrosive  sublimate  sprinkled  upon  an  excoriated  surface ;  and,  in  two  in- 
stances of  children,  the  one  seven,  and  the  other  nine  years  old,  death,  with  all  the 
symptoms  of  internal  poisoning,  followed  the  application  to  the  scalp  of  an  ointment, 
said  to  consist  of  one  part  of  the  corrosive  chloride  to  four  parts  of  tallow.  (Dub. 
Quarterly^  Aug.  1854,  p.  70.)  In  the  inferior  animals,  in  whatever  mode  intro- 
duced into  the  system,  it  produces  symptoms  and  lesions  similar  to  those  which  it 
causes  in  man.  In  the  treatment  of  poisoning  by  corrosive  sublimate,  Orfila  recom- 
mends the  free  use  of  the  white  of  eggs  beaten  up  with  water.  The  albumen  forms 
an  insoluble  and  comparatively  innocent  compound  with  the  corrosive  sublimate  ; 
and  the  liquid  by  its  bulk  dilutes  the  poi.son,  and  distends  the  stomach  so  as  to 
produce  vomiting.  It  is,  however,  asserted  by  M.  Lassaigne  that  this  compound  of 
albumen  and  corrosive  sublimate,  when  recently  precipitated,  is  soluble  in  acid  and 
alkaline  liquids,  and  in  solutions  of  the  chlorides  of  potassium,  sodium,  and  calcium. 
(See  Jonrn.  de  Pharm.,  xxiii.  510.)  It  is  also  soluble  in  an  excess  of  albumen, 
whether  introduced  into  the  stomach,  or  previously  existing  there.  It  is,  therefore, 
important,  at  the  same  time  that  the  antidote  is  used,  to  evacuate  the  stomach  before 
the  newly  formed  compound  can  be  dissolved.     If  eggs  cannot  be  procured,  wheat 
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flour  may  be  substituted  ;  gluten  having,  according  to  M,  Taddei,  the  same  effect  as 
albumen.  Milk  also  has  been  recommended,  in  consequence  of  the  insoluble  com- 
pound which  casein  forms  with  the  poison.  Besides  the  antidotes  mentioned,  Peru- 
vian bark,  meconic  acid,  ferrous  sulphide,  and  iron  filings  have  been  proposed,  all  of 
which  have  the  property  of  decomposing  corrosive  sublimate.  The  ferrous  sulphide 
was  found  quite  successful  by  M.  Mialhe  in  experiments  upon  dogs,  if  given  immedi- 
ately after  the  poison  was  swallowed,  but  failed  when  delayed  for  ten  minutes.  Dr. 
T.  H.  Buckler,  of  Baltimore,  made  some  successful  experiments  on  lower  animals 
upon  the  antidotal  properties  of  a  mixture  of  gold  dust  and  iron  filings  (^Med.  and 
Surg.  Jotirn.,  1843)  ;  and  a  case  of  poisoning  by  corrosive  sublimate  has  been  re- 
corded by  Dr.  Chas.  Johnston,  of  the  same  city,  in  which  the  antidote  was  employed 
with  the  apparent  effect  of  saving  life,  after  albumen  had  been  used  without  effect. 
Dr.  Johnston,  however,  employed  the  reduced  iron  of  the  Pharmacopoeia,  and  gold 
leaf,  arranging  them  in  alternate  layers,  so  as  to  make  boluses  of  convenient  size. 
(^Am.  Journ.  of  Med.  Sci.,  April,  1863.  p.  340.)  The  method  of  operating  of  this 
antidote  will  be  understood  when  the  action  of  gold  and  iron  as  a  test  for  corrosive 
sublimate  is  explained  in  the  succeeding  paragraph.  It  is  of  the  utmost  importance 
that  whatever  antidote  is  used  should  be  given  without  delay,  and  in  this  respect 
the  one  nearest  at  hand  may  be  considered  the  best.  Under  all  circumstances  the 
stomach  should  be  rapidly  and  thoroughly  washed  out  by  abundance  of  mucilaainous 
fluids,  the  stomach-pump  being  used  if  necessary.  The  after-effects  should  be 
treated  like  other  forms  of  toxic  gastro-enteritis,  i.e.,  by  local  bloodletting  or  counter- 
irritation,  demulcent  drinks,  opiates,  etc. 

Tests  for  Corrosive  Sublimate.  On  account  of  the  extreme  virulence  of  this 
chloride  as  a  poison,  the  reagents  by  which  it  may  be  detected  form  a  subject  of  study 
of  the  utmost  importance,  as  connected  with  medico-legal  investigations.  The  best 
tests  for  determining  its  mercurial  nature,  mentioned  in  the  order  of  their  delicacy, 
are  ferrocyanide  of  potassium,  lime-water,  carbonate  of  potassium,  iodide  of  potassium, 
ammonia,  sulphuretted  hydrogen,  and  stannous  chloride.  Fen-ocyanide  of  potas- 
sium gives  rise  to  a  whit^  precipitate  (ferrocyanide  of  mercury),  becoming  slowly 
yellowish,  and  at  length  pale  blue.  Lime-uafer  throws  down  a  yellow  precipitate 
of  hydrated  mercuric  oxide.  Carbonate  of  potassium  causes  a  brick-red  precipi- 
tate of  carbonate  mercuric.  Iodide  of  jjotassium  produces  a  very  characteristic  pale 
scarlet  precipitate  of  mercuric  iodide.  This  precipitate  frequently  appears  at  first 
yellow,  especially  if  the  corrosive  sublimate  be  present  in  minute  proportion.  Am- 
monia gives  rise  to  a  white,  flocculent  precipitate,  the  officinal  ammoniatcd  mercury, 
or  white  precipitate.  Sulphuretted  hydrogen  occasions  a  black  precipitate  of  mer- 
curic sulphide  ;  and  the  same  precipitate  is  thrown  down  by  ammonium  sulphydrate. 
Finally,  protochloride  of  tin  (stannous  chloride)  causes  a  grayish  black  precipitate 
(mercury  in  a  finely  divided  state),  and,  as  a  test,  is  not  liable  to  any  fallacy.  Tak- 
ing the  results  of  Devergie,  the  relative  delicacy  of  these  tests  may  be  expressed 
numerically  as  follows:  Ferrocyanide  of  potassium  H  ;  lime-water  4;  carbonate 
of  potassium  7 ;  iodide  of  potassium  8 ;  ammonia  36 ;  sulphuretted  hydrogen  or 
ammonium  sulphydrate  60 ;  and  stannous  chloride  80.  Wormley  (Microchemistry 
of  Poisons,  p.  344)  considers  the  ferrocyanide  of  potassium  test  as  inferior  to  both 
the  stannous  chloride  and  the  ammonia  test.  He  especially  commends,  however,  the 
copper  test,  which  is  as  follows :  A  bright  plate  of  copper,  immersed  in  a  solution 
containing  corrosive  sublimate,  is  instantly  tarnished,  and,  after  the  lapse  of  half  an 
hour,  becomes  covered  with  a  grayish-white  powder.  A  polished  piece  of  gold, 
moistened  with  the  clear  mercurial  solution,  and  touched  through  the  liquid  with  a 
piece  of  iron,  contracts  a  white  stain.  This  test,  which  was  proposed  by  Mr.  Syl- 
vester and  simplified  by  Dr.  Paris,  is  conveniently  applied  by  moistening,  with  the 
suspected  solution,  a  gold  coin  or  ring,  and  touching  it  through  the  moistened  spot 
with  the  point  of  a  penknife.  The  object  of  the  iron  is  to  form  with  the  gold  a 
simple  galvanic  circle,  which  enables  the  latter  metal  to  precipitate  the  mercury  on  its 
surface.  Nearly  all  the  above  tests  merely  prove  the  presence  of  mercury.  To 
determine  whether  the  metal  is  united  with  chlorine,  the  mercurial  liquid  may  be 
precipitated  by  lime-water,  and  the  filtered  solution,  acidulated  with  nitric  acid, 


752  Hydrargyri  Chloridum  Mite.  part  I. 

then  tested  with  nitrate  of  silver.  If  the  mercury  is  in  the  state  of  chloride,  the 
filtered  solution  will  be  one  of  chloride  of  calcium,  which,  with  nitrate  of  silver,  will 
yield  a  heavy,  white  precipitate  (chloride  of  silver),  insoluble  in  nitric  acid,  but 
soluble  in  ammonia.  The  nitrate  of  silver  may  be  added  directly  to  the  mercurial 
liquid  ;  and,  if  it  contain  corrosive  sublimate,  chloride  of  silver  will  fall,  but  prob- 
ably mixed  with  calomel. 

By  the  combined  indications  of  the  foregoing  tests,  corrosive  sublimate  may  be 
infallibly  detected,  unless  it  exists  in  very  minute  quantity,  associated  with  organic 
substances,  by  which  its  presence  is  often  greatly  obscured.  When  it  exists  in  or- 
ganic mixtures,  made  by  boiling  the  contents  or  substance  of  the  stomach  in  distilled 
water,  Dr.  Cliristison  recommends  that  a  preliminary  trial  be  made  with  the  proto- 
chloride  of  tin,  on  a  small  portion  filtered  for  the  purpose.  If  this  causes  a  grayish 
black  color,  he  shakes  the  mixture,  as  recommended  by  Orfila,  with  a  fourth  of  its 
bulk  of  cold  ether,  which  dissolves  the  corrosive  sublimate,  and  rises  to  the  surface. 
The  ethereal  solution  is  then  evaporated  to  dryness,  and  the  dry  salt  obtained  is  dis- 
solved in  hot  water,  whereby  a  pure  solution  is  procured,  in  which  the  poison  may 
be  readily  detected  by  the  ordinary  tests.  In  using  ether,  however,  it  must  be  borne 
in  mind  that,  as  ascertained  by  M.  Mialhe,  the  presence  of  a  considerable  quantity 
of  mercuric  oxide,  and  of  a  chloride  of  an  alkalifiable  metal,  prevents  the  solvent 
power  of  ether.  If  the  trial  test  should  produce  a  light  gray  color,  the  corrosive 
sublimate  is  indicated  in  still  less  quantity,  and  Dr.  Christison  recommends  to  pro- 
ceed in  the  following  manner.  Treat  the  unfiltered  mixture  with  protochloride  of 
tin,  as  long  as  any  precipitate  is  formed,  which  will  have  a  slate-gray  color.  Collect, 
wash,  and  drain  it  on  a  filter,  and,  having  removed  it  without  being  dried,  boil  it, 
in  a  glass  flask,  with  a  moderately  strong  solution  of  caustic  potassa,  until  all  the 
lumps  disappear.  The  alkali  will  dissolve  all  animal  and  vegetable  matter ;  and,  on 
allowing  the  solution  to  remain  at  rest,  a  heavy  grayish  black  powder  will  subside, 
which  consists  chiefly  of  metallic  mercury,  and  in  which  small  globules  of  the 
metal  may  sometimes  be  seen  with  the  naked  eye,  or  by  the  aid  of  a  magnifier. 
Wormley  (foe.  cit.)  suggests  boiling  the  organic  mixture  with  water  acidulated  with 
hydrochloric  acid,  and  testing  the  filtered  solution  with  a  strip  of  copper  foil. 
Probably  advantage  might  be  derived  from  the  process  of  dialysis,  in  separating 
corrosive  sublimate,  among  other  crystallizable  substances,  from  the  colloidal  mat- 
ters contained  in  organic  mixtures.  (See  Dialysis.) 

Off.  Prep.  Hydrargyri  lodidum  llubrum ;  Hydrargyri  Oxidum  Flavum,  U.  S.; 
Hydrargyrum  Ammomatum ;  Liquor  Hydrargyri  Perchloridi,  Br.;  Lotio  Hydrar- 
gyri Flava,  Br. 

HYDRARGYRI  CHLORIDUM  MITE.  U.S.     Mild  Chloride  of 
Mercury.     {Calomel.     Mercurous  Chloride.'] 

Hg2Cl2;  470'2.  (HY-DRAR'^Y-k!  CHLO'BI-DUM  Mi'TE.)  Hg2Cl;  235-1. 

Hydrargyri  Subohloridum,  Br.;  Hydrargyrum  Chloratum  Mite,  P.Gf.,-  Hydrargyri  Chloridum, 
Hydnirg.yrum  Chloratum  (Muriaticum).  Mercurius  Dulcis,  Ohloruretum  Hydrargyrosum  ;  Submu- 
riate  of  Mercury,  Protochloride  of  Mercury;  Calomelns;  Subchloride  of  Mercury;  Protochloruro 
ou  Sous-muriate  de  Mercure,  Calomele,  Fi:;  Queoksilberchloriir,  G. 

t  Very  properly,  a  process  for  this  compound  has  been  omitted  from  the  present 
Pharmacopoeia,  as  it  cannot  be  made  by  the  pharmacist  conveniently.  For  process 
of  U.  S.  P.  1870,  see  foot-note.* 

*'  Take  of  Sulphate  of  Mercury  ten  ounces  [avoirdupois]  ;  Mercury  seven  ounces 
[avoird.]  ;  Chloride  of  Sodium,"  dried,  ^ye  ounces  [avoird.]  ;  Boiling  Distilled  Water 
a  sufficiency.     Moisten  the  Sulphate  of  Mercury  with  some  of  the  Water,  and  rub 

*  "Take  of  MBTOury /orlt/-e!<jht  troi/mmces  ;  Sulphuric  Acid  thirti/six  troyowicea  ;  Chloride  of 
Sodium  eighteen  tmyouncea  ;  Distilled  Water  a  gtijjlcient  qnnntity.  Boil,  by  means  of  a  sand-bath, 
twenty-four  troyounces  of  the  Mercury  with  the  Sulphuric  Acid,  until  a  dry  white  mass  is  left. 
Rub  this,  when  cold,  with  the  remainder  of  the  Mercury,  in  an  earthenware  mortar,  until  they  are 
thoroughly  mixed.  Then  add  the  Chloride  of  Sodium,  and,  having  rubbed  it  with  the  other  ingre- 
dients until  globules  of  Mercury  cease  to  be  visible,  sublime  the  mixture  into  a  large  chamber  so 
that  the  sublimate  may  fall  in  powder.  Wash  the  sublimed  matter  with  boiling  Distilled  Water, 
until  the  washings  afford  no  precipitate  with  water  of  ammonia,  and  dry  it."   U.  S. 
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it  and  the  Mercury  together  until  globules  are  no  longer  visible ;  add  the  Chloride 
of  Sodium,  and  thoroughly  mix  the  whole  by  continued  trituration.  Sublime  by 
a  suitable  apparatus  into  a  chamber  of  such  size  that  the  Calomel,  instead  of  ad- 
hering to  its  sides  as  a  crystalline  crust,  shall  fall  as  a  fine  powder  on  its  floor.  Wash 
this  powder  with  boiling  Distilled  Water,  until  the  washings  cease  to  be  darkened 
by  a  drop  of  sulphide  of  ammonium.  Finally,  dry  at  a  heat  not  exceeding  212", 
and  preserve  in  a  jar  or  bottle  impervious  to  light."  Br. 

The  object  of  the  above  process  is  to  obtain  the  mercurous  chloride.  This  chloride, 
according  to  the  view  generally  received  by  chemists,  consists  of  two  atoms  of  mercury 
combined  with  two  of  chlorine  (some  chemists  consider  it  to  contain  only  one  atom 
of  each),  so  that  it  has  relatively  only  half  as  much  chlorine  as  corrosive  sublimate. 
In  the  U.  S.  process,  as  in  the  case  of  corrosive  sublimate,  mercuric  sulphate  is 
first  formed ;  but  instead  of  being  immediately  sublimed  with  the  chloride  of 
sodium,  it  undergoes  a  preparatory  trituration  with  a  quantit}-  of  mercury  equal 
to  that  employed  in  forming  it.  This  trituration  may  be  conceived  to  take  place 
between  one  mol.  of  mercuric  sulphate  and  one  atom  of  metallic  mercury,  which 
ftre  thus  converted  into  one  mol.  of  mercurous  sulphate,  according  to  the  reaction  : 
HgSO^  +  Hg  :=  Hg^SOj.  The  one  mol.  of  mercurous  sulphate  thus  formed,  being 
heated  with  two  of  common  salt,  the  two  atoms  of  chlorine  in  the  latter  sublime 
in  union  with  the  two  of  mercury  in  the  former,  and  generate  one  mol.  of  mer- 
curous chloride,  Hg^Cl^ ;  while  one  molecule  of  sodium  sulphate,  Na,SO^,  remains 
as  a  residue.  It  is  hence  apparent  that  the  residue  of  this  process  and  of  that 
for  corrosive  sublimate  is  the  same. 

The  calomel,  as  sublimed,  is  liable  to  contain  a  little  corrosive  sublimate ;  and  hence 
the  direction  of  the  U.  S.  Pharmacopoeia  of  1870  to  wash  it  with  boiling  distilled 
water  until  ammonia  produces  no  precipitate  with  the  washings.  Ammonia  occasions 
a  white  precipitate  (ammoniated  mercury)  so  long  as  the  washings  contain  corrosive 
sublimate ;  and,  when  it  ceases  to  produce  this  effect,  the  operator  may  rest  satisfied 
that  the  whole  of  the  poisonous  salt  has  been  removed.  According  to  M.  Berths, 
calomel,  in  contact  with  hot  water,  is  converted,  to  a  small  extent,  into  corrosive  sub- 
limate ;  and  hence  he  recommends  that  the  portion  of  water  to  be  tested  should  be 
cold  when  passed  through  the  calomel. 

The  British  process  is  a  modification  of  that  of  the  old  Dublin  Pharmacopoeia, 
including,  like  that,  no  directions  for  making  the  mercuric  sulphate ;  because  this 
salt  is  made  by  a  separate  formula,  being  designated  as  sulphate  of  mercury.  It 
omits,  however,  as  unnecessary,  a  partial  preliminary  sublimation,  to  test  the  pro- 
duction of  corrosive  sublimate,  and.  immediately  alter  a  thorough  mixture  of  the 
materials,  proceeds  to  the  final  sublimation.  An  improvement  was  to  cause  the  va- 
pors to  enter  for  condensation  a  chamber  of  considerable  size,  so  that  they  might  fall 
in  powder,  instead  of  condensing  on  the  sides  of  the  receiver  in  a  crystalline  mass. 
The  necessity  of  pulverizing  the  calomel  is  thus  avoided.  The  Br.  Pharmacopoeia 
directs  the  powder  to  be  washed ;  but,  instead  of  using  ammonia  as  a  test  of  the 
absence  of  corrosive  sublimate  in  the  washings,  directs  for  the  purpose  sulphide  of 
ammonium,  which  throws  down  a  black  precipitate  if  corrosive  sublimate  is  present. 

Preparation  on  the  Large  Scale.  The  process  for  making  calomel,  by  means 
of  mercuric  sulphate,  was  originally  practised  at  Apothecaries'  Hall,  London.  The 
proportions  taken  and  the  mode  of  proceeding  in  that  establishment  are,  according 
to  Mr.  Brande,  as  follows :  50  lbs.  of  mercury  are  boiled  to  dryness  with  70  lbs  of 
sulphuric  acid,  in  a  cast-iron  vessel ;  and  62  lbs.  of  the  dry  salt  formed  are  triturated 
with  40 1  lbs.  of  mercury  till  the  globules  disappear,  and  the  whole  is  mixed  with 
3-4  lbs.  of  common  salt.  The  mixture  is  sublimed  from  an  earthenware  retort  into 
an  earthenware  receiver,  and  the  product  is  from  95  to  100  lbs.  of  calomel  in  mass. 
This  is  then  ground  to  an  impalpable  powder,  and  washed  with  a  large  quantity  of 
distilled  water. 

The  object  of  bringing  calomel  into  a  state  of  minute  division  is  more  perfectly 
accomplished  by  the  method  of  Mr.  Joseph  Jewell,  of  London,  improved  by  M. 
Ossian  Henry.  It  consists  in  causing  the  calomel  in  vapor  to  come  in  contact  with 
steam  in  a  large  receiver,  whereby  it  is  condensed  into  an  impalpable  powder,  and 
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perfectly  washed  from  corrosive  sublimate  in  the  same  operation.  Calomel  made  by 
this  process,  sometimes  called  Jewell's  or  Howard's  hydrosuhlimate  of  mercury, 
is  free  from  all  suspicion  of  containing  corrosive  sublimate,  is  much  finer  than  when 
obtained  by  levigation  and  elutriation,  and  possesses  more  activity  as  a  medicine. 
This  kind  of  calomel  is  included  in  the  French  Codex  under  a  distinct  name  {pier- 
cure  doux  a  la  vapeur).  M.  Soubeiran,  of  Paris,  has  perfected  a  process  for  ob- 
taining calomel  as  an  impalpable  powder,  by  substituting  the  agency  of  cold  air  for 
that  of  steam  for  the  purpose  of  condensing  it ;  a  process  which  he  believes  to  be 
precisely  the  same  as  that  pursued  by  the  English  manufacturers,  and  which  pro- 
duces a  calomel  equal  to  the  best  English.  A  description  of  his  apparatus  may  be 
found  in  the  Journal  de  Pharmacie  (3e  ser.,  ii.  507),  and  of  the  English  apparatus, 
as  described  by  F.  C.  Calvert,  in  the  same  journal  (3e  ser.,  iii.  121).  Both  these  papers 
are  copied  into  the  A.  J.  P.  (xv.  89  and  93).  In  the  last  revision  of  the  Br.  Phar- 
macopoeia the  suggestion  of  Soubeiran  was  adopted,  and  the  calomel  is  obtained  in 
a  fine  powder  by  condensation  in  a  large  chamber.  Calomel  is  also  prepared  in  the 
dry  way  by  taking  4  parts  of  corrosive  sublimate  and  rubbing  it  up  in  a  mortar 
with  3  parts  of  mercury,  after  moistening  the  mass  with  alcohol.  The  powder  is 
then  dried  and  sublimed  in  glass  flasks.  The  powder  should  be  dried  sharply  before 
sublimation,  so  as  to  drive  off  any  trace  of  uncombined  mercury. 

Prof.  Wohler  has  proposed  to  obtain  calomel,  in  the  humid  way,  by  precipitating 
a  solution  of  corrosive  sublimate  by  a  stream  of  sulphurous  acid,  taking  advantage 
of  a  reaction  first  observed  by  Vogel.  Calomel  obtained  in  the  humid  way,  called 
precipitated  calomel,  was  formerly  officinal  with  the  Dublin  College,  and  was  adopted 
in  the  French  Codex.  This  form  of  calomel  is  of  doubtful  utility;  and,  whemob- 
tained  by  Prof.  Wohler's  process,  it  is  a  crystalline  powder,  which  is  unfit  for  use 
unless  after  elaborate  levigation  and  elutriation. 

Properties.  When  in  mass  its  form  and  appearance  depend  on  the  shape  and 
temperature  of  the  subliming  vessel.  In  this  state  it  is  generally  in  the  form  of  a 
white,  fibrous,  crystalline  cake,  the  interior  surface  of  which  is  often  studded  with 
shining  transparent  crystals,  having  the  shape  of  quadrangular  prisms,  and  a  text- 
ure somewhat  horny  and  elastic.  When  the  mass  is  scratched  it  yields  a  yellow 
streak,  which  is  very  characteristic.  Its  sp.  gr.  is  7*2.  The  officinal  form  of  this 
chloride  is  that  of  powder,  in  which  state  it  is  always  kept  in  the  shops.  The  powder 
has  a  light  buff  or  ivory  color,  if  obtained  by  the  levigation  of  sublimed  masses  ;  but 
if  condensed  at  once  in  the  form  of  an  impalpable  powder,  as  is  the  case  with  Jew- 
ell's calomel  and  in  the  officinal  processes,  it  is  perfectly  white.  To  protect  it  from 
the  action  of  the  light,  it  should  be  kept  in  a  dark  place,  or  in  bottles  painted  black, 
or  covered  with  black  paper.  By  the  action  of  the  fixed  alkalies  or  alkaline  earths 
it  immediately  becomes  black,  in  consequence  of  the  formation  of  mercurous  oxide, 
reducible  by  heat  to  the  metallic  state.  The  preparation  employed  under  the  name 
of  lotio  nigra  or  hlack  wash,  as  a  local  application  to  syphilitic  ulcers,  etc.,  is  made 
by  adding  a  drachm  of  calomel  to  a  pint  of  lime-water.  By  double  decomposition 
between  the  calomel  and  lime,  the  black  suboxide  precipitates,  and  chloride  of  cal- 
cium remains  in  solution,  indicated  by  yielding  a  copious  white  precipitate  with  nitrate 
of  silver.  The  oxide,  however,  is  not  pure,  but  associated  with  undecomposed  calomel. 
Before  being  applied,  the  wash  should  be  well  shaken. 

"  A  white,  impalpable  powder,  permanent  in  the  air,  odorless  and  tasteless,  and 
insoluble  in  water,  alcohol,  or  ether.  When  strongly  heated,  it  is  wholly  volatilized, 
without  melting.  The  salt  is  blackened  by  water  of  ammonia.  A  portion  heated  in 
a  dry  glass  tube  with  dried  carbonate  of  sodium,  yields  metallic  mercury.  Distilled 
water  or  alcohol,  after  having  been  agitated  with  a  portion  of  the  salt,  and  filtered, 
should  not  be  affected  by  hydrosulphuric  acid  nor  by  test-solution  of  nitrate  of  silver 
(abs.  of  mercuric  chloride),  nor  should  the  aqueous  or  alcoholic  filtrate  leave  any  resi- 
due on  evaporation  (fixed  soluble  impurities).  On  heating  the  salt  with  solution  of 
potassa,  no  odor  of  ammonia  should  be  evolved ;  and  acetic  acid,  agitated  with  the 
salt  and  filtered,  should  remain  unaffected  by  hydrosulphuric  acid  or  by  test-solution 
of  nitrate  of  silver  (abs.  of  and  difference  from  ammoniated  mercury)."  U.  S. 

Tests  of  Purity  and  Incompatibles.  Calomel,  when  pure,  completely  sublimes 
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on  tlie  application  of  heat,  a  property  which  detects  all  fixed  impurities,  such  as 
carbonate,  sulphate,  and  phosphate  of  calcium,  sulphate  of  barium,  and  carbonate 
of  lead.  Under  the  influence  of  an  elevated  temperature,  especially  in  the  presence 
of  alcohol  or  water,  it  gives  rise  to  a  small  quantity  of  corrosive  sublimate,  (ilf. 
Berthe.)  Calomel  strikes  a  black  color,  free  from  reddish  tinge,  by  the  action  of 
the  fi.Ked  alkalies ;  and  the  black  oxide  thus  produced  is  brought  by  heat  to  the 
metallic  state.  The  buS"  color  indicates  the  absence  of  corrosive  sublimate ;  but 
whiteness  by  no  means  shows  the  presence  of  this  impurity.  Its  freedom  from  the 
corrosive  chloride  may  be  determined  by  washing  a  portion  of  it  in  warm  distilled 
water,  and  then  testing  the  water  with  ammonia,  which  will  cause  a  white  precipi- 
tate (ammoniated  mercury),  should  the  water  have  taken  up  any  of  the  poisonous 
chloride.  (See  also  the  U.  S.  P.  1880,  Tests,  p.  754.)  An  easy  method  of  detect- 
ing corrosive  sublimate,  proposed  by  M.  Bonnewyn,  is  to  put  some  of  the  suspected 
powder  upon  a  well-polished  surface  of  iron,  and  then  moisten  it  with  a  drop  of 
alcohol  or  ether.  If  the  calomel  be  pure  the  surface  will  remain  quite  unaffected, 
while  it  will  be  blackened  by  corrosive  sublimate  if  present  only  in  the  proportion 
of  one  to  50,000.  (Jouni.  de  Pharm.  et  de  Chim.,  4e  ser.,  ii.  79.)  The  presence  of 
any  soluble  chloride  whatever  in  the  calomel  would  be  detected  by  the  production 
of  a  precipitate  with  the  washing  by  nitrate  of  silver.  Soluble  salts  of  mercury 
may  be  detected  by  rubbing  the  suspected  calomel  with  ether  on  a  bright  surface 
of  copper,  when  the  metal  will  become  amalgamated,  and  exhibit  a  white  stain. 
When  this  test  shows  impurity,  the  soluble  salt  present  is  probably  corrosive  subli- 
mate. Calomel,  containing  corrosive  sublimate,  acts  violently  on  the  bowels ;  and, 
when  the  impurity  has  been  present  in  considerable  amount,  has  been  known  to 
cause  death.  Besides  being  incompatible  with  the  alkalies  and  alkaline  earths, 
calomel  is  also  decomposed  by  the  alkaline  carbonates,  soaps,  sulphydrates,  and,  ac- 
cording to  some  authorities,  by  iron,  lead,  and  copper.  By  boiling  with  the  alkaline 
formiates  it  is  decomposed,  and  metallic  mercury  liberated.  (H.  Rose,  Annal.  der 
Physik  vnd  Chem.,  cvi.  500.)  According  to  M.  Lebeaux,  calomel  should  not  be 
prescribed  with  iodine ;  unless  the  prescriber  intends  to  give  mercuric  iodide  (red 
iodide),  when  the  dose  must  be  reduced  accordingly.  (Annuaire  de  The'rap.,  1857, 
p.  180.)  It  should  not  be  given  at  the  same  time  with  nitrohydrochloric  acid,  for 
fear  of  generating  corrosive  sublimate.  One  of  the  authors  has  been  informed  of 
a  case  in  which  death,  with  symptoms  of  violent  gastro-intestinal  irritation,  followed 
their  joint  use.  Agreeably  to  the  experiments  of  M.  Deschamps,  calomel  is  decom- 
posed by  bitter  almonds  and  by  hydrocyanic  acid.  In  the  former  case  corrosive 
sublimate,  mercuric  cyanide,  and  chloride  of  ammonium  are  formed ;  in  the  latter, 
corrosive  sublimate  and  mercuric  cyanide  only.  Hence  this  writer  considers  it  very 
dangerous  to  associate  calomel  with  bitter  almonds  or  hydrocyanic  acid  in  prescrip- 
tion. This  conclusion  has  been  confirmed  by  M.  Mialhe  and  M.  Prenleloup ;  and, 
more  recently,  it  has  been  shown  by  Dr.  E.  Riegel  that  cherry  laurel  water  has  the 
power  of  converting  calomel  into  corrosive  sublimate.  According  to  M.  Mialhe, 
calomel  is  in  part  converted  into  corrosive  sublimate  and  metallic  mercury  by  chlo- 
ride of  ammonium,  and  by  the  chlorides  of  sodium  and  potassium,  even  at  the 
temperature  of  the  body ;  and  hence  he  believes  that  the  conversion  may  take  place 
in  the  primae  viae.  Popular  belief  coincides  with  M.  Mialhe's  views  in  regard  to 
the  power  of  common  salt  to  increase  the  activity  of  calomel.  More  recently  M. 
Mialhe  has  extended  his  observations,  and  now  believes  that  all  the  preparations  of 
mercury  yield  a  certain  amount  of  corrosive  sublimate  by  reacting  with  solutions 
of  the  chlorides  of  potassium,  sodium,  and  ammonium.  The  mercuric  oxide  and 
similarly  constituted  compounds  are  most  prone  to  undergo  this  change.  Even 
metallic  mercury  digested  with  the  chlorides  named,  is  partly  converted,  under  the 
influence  of  the  air,  into  corrosive  sublimate.  Dr.  Gardner  denies  the  assertion  of 
M.  Mialhe,  that  calomel  is  converted  into  corrosive  sublimate  by  chlorides  of  the 
alkali  metals,  maintaining  that  it  is  merely  rendered  soluble  by  their  solutions. 
The  results,  however,  of  M.  Mialhe  have  been  confirmed  experimentally  by  Dr.  A. 
Fleming,  of  Pittsburg,  Pa.  (A.J.  P.,  Sept.  1857.)  M.  Bauwens,  of  Ghent,  recog- 
nizing the  conversion  of  calomel  into  corrosive  sublimate  in  the  body  by  these  chlo- 
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rides,  explains  by  this  fact  the  relatively  less  powerful  action  of  large  than  of  small 
doses  of  calomel.  He  also  states  that  physicians  near  the  sea,  where  the  water  is 
brackish,  seldom  prescribe  calomel,  and  that  naval  surgeons  have  been  obliged  to 
abstain  from  giving  it  to  sailors  who  eat  salt  meat.  Dr.  H.  Peake,  of  Arkadelphia, 
Arkansas,  has  known  many  instances  in  which  salivation  has  been  induced  by  the 
joint  use  of  calomel  and  vegetable  acids,  in  the  forms  of  sour  fruit,  vinegar,  but- 
termilk, etc.,  where  the  mercurial  alone  would  not  have  induced  it,  (H.  0.  Med. 
and  Surg.  Journ.,  Nov.  1858,  p.  724.) 

Medical  Properties  and  Uses.  Calomel  unites  to  the  general  properties  of  the 
mercurials  those  of  a  purgative  and  anthelmintic.  It  is  the  most  valuable  of  the 
mercurial  preparations.  Whether  the  object  is  to  bring  the  system  under  the  general 
influence  of  mercury,  or  to  produce  its  alterative  action  upon  the  hepatic  or  other 
secretory  function,  calomel,  on  account  both  of  its  certainty  and  its  mildness,  is  pre- 
ferred to  all  other  preparations,  with  the  single  exception  of  the  blue  pill,  which, 
though  less  certain,  is  still  milder,  and  is  sometimes  preferably  employed.  When 
used  with  the  above  objects,  the  tendency  to  purge  which  it  sometimes  evinces, 
even  in  very  small  doses,  must  be  restrained  by  combining  it  with  opium. 

As  a  purgative,  calomel  owes  its  chief  value  to  its  tendency  to  act  on  the  liver, 
the  secretory  function  of  which  it  stimulates.  It  is  usually  slow  and  somewhat 
uncertain  in  its  cathartic  effect,  and,  though  itself  but  slightly  irritating,  sometimes 
occasions  severe  griping  pain  with  bilious  vomiting,  attributable  to  the  acrid  character 
of  the  bile  which  it  causes  the  liver  to  secrete.  It  is  peculiarly  useful  in  the  com- 
mencement of  bilious  fevers,  in  hepatitis,  jaundice,  bilious  and  painter's  colic,  dysen- 
tery, especially  that  of  tropical  climates,  and  all  other  affections  attended  with  con- 
gestion of  the  portal  system,  or  torpidity  of  the  hepatic  function. "  The  difliculty 
with  which  it  is  thrown  from  the  stomach  renders  it  highly  useful  in  some  cases  of 
obstinate  vomiting,  when  other  remedies  are  rejected.  In  the  cases  of  children  it 
is  peculiarly  valuable  from  the  facility  of  its  administration.  In  the  treatment  of 
worms,  it  is  often  useful  as  an  aid  to  other  remedies,  acting  probably  not  only  as  a 
purgative,  but  also  as  an  irritant  to  the  worms,  either  by  its  immediate  influence,  or 
that  of  the  acrid  bile  which  it  causes  to  flow.  The  slowness  and  uncertainty  of  its 
action,  and  its  liability  to  salivate  if  too  long  retained  in  the  bowels,  render  it  proper 
either  to  follow  or  combine  it  with  other  cathartics,  in  order  to  insure  its  purgative 
effect.  When  given  alone,  it  should  be  followed,  if  it  do  not  operate  in  six  or  seven 
hours,  by  a  dose  of  castor  oil  or  sulphate  of  magnesium.  The  cathartics  with 
which  it  is  most  frequently  combined  are  jalap,  rhubarb,  aloes,  scammony,  colocynth, 
and  gamboge.  It  is  often  added  in  small  quantities  to  purgative  combinations, 
with  a  view  to  its  influence  on  the  liver. 

In  very  large  doses,  calomel  is  supposed  by  some  to  act  directly  as  a  sedative,  and 
with  this  view  has  been  given  in  yellow  and  malignant  bilious  fevers,  violent  dysen- 
tery, malignant  cholera,  etc.  The  quantities  which  have  been  administered  in  such 
affections,  with  asserted  impunity  and  even  advantage,  are  almost  incredible.  A 
common  dose  is  one  or  two  scruples,  repeated  every  half  hour,  or  hour,  or  less  fre- 
quently, according  to  the  circumstances  of  the  case.  We  have  had  no  experience  in 
this  mode  of  administering  calomel. 

Certain  conditions  favor  the  formation  of  corrosive  sublimate  in  calomel  mixtures. 
G,  Vulpius  has  investigated  this  subject,  and  reaches  the  following  conclusions: 

1,  No  sublimate  forms  in  the  course  of  twenty-four  hours  in  mixtures  of  calomel 
with  white  sugar,  milk  sugar,  magnesia,  carbonate  of  magnesium,  and  sodium  bicar- 
bonate. 

2,  No  such  formation  takes  place  in  three  months  in  mixtures  of  calomel  with 
magnesia,  magnesium  carbonate,  and  sugar. 

3,  Minute  traces  of  corrosive  sublimate  are  found  at  the  expiration  of  the  same 
time  in  a  mixture  of  calomel,  bicarbonate  of  sodium,  and  sugar  of  milk, 

4,  A  large  quantity  of  corrosive  sublimate  forms  in  the  same  time  in  a  mixture 
of  calomel,  bicarbonate  of  sodium,  and  cane  sugar, 

5,  Calomel  powders,  containing  magnesia  or  sodium  bicarbonate  alone,  will  con- 
tain corrosive  sublimate,  if  digested  with  water. 
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6.  The  formation  of  corrosive  sublimate  in  mixtures  of  calomel  and  alkalies  di- 
gested in  water  for  a  short  time  is  not  favored,  but  on  the  contrary  prevented,  by 
the  presence  of  hydrochloric  acid  in  the  water,  the  acid  neutralizing,  to  a  certain 
extent,  the  alkalies  which  cause  the  formation.  (J..  J.  P.,  July,  1879.) 

Externally  applied,  calomel  is  often  used  as  an  efficient  alterative  and  desiccant  in 
venereal  and  other  ulcers,  herpetic  eruptions,  etc. 

In  syphilis,  calomel  vapor-baths  once  or  twice  a  week  are  often  of  service.  They 
may  be  extemporized  by  pouring  an  ounce  and  a  half  of  water  into  a  dish,  putting 
a  scruple  of  calomel  in  it,  and  heating  by  means  of  a  spirit  lamp,  the  patient  being 
seated  on  a  chair  over  the  dish,  and  surrounded  by  blankets  closely  wrapped  around 
the  neck,  spread  out  below. 

The  dose  as  an  alterative,  in  functional  derangement  of  the  liver,  is  from  half  a 
grain  to  a  grain  (0-03  to  0*065  Gm.)  every  night,  or  every  other  night,  followed  in 
the  morning,  if  the  bowels  are  not  opened,  by  a  gentle  saline  laxative.  When  the 
stomach  or  bowels  are  very  irritable,  as  in  cholera  and  diarrhoea,  from  an  eiglith  to  a 
quarter  of  a  grain  (0"008  to  0016  Gm.)  may  be  given  every  hour  or  two,  so  as  to 
amount  to  one  or  two  grains  (0-065  to  0-13  Gm.)  in  the  course  of  the  day.  With 
a  view  to  salivation,  the  dose  is  from  half  a  grain  to  a  grain  (0*03  to  0*065  Gm.) 
three  or  four  times  a  day,  to  be  increased  considerably  in  urgent  cases.  Sometimes, 
very  minute  doses,  as  the  twelfth  of  a  grain  (0*005  Gm.)  or  less,  given  very  fre- 
quently, so  as  to  amount  to  the  ordinary  quantity  in  twenty-four  hours,  will  operate 
more  effectually  as  a  sialagogue  than  larger  doses.  When  large  doses  are  given  with 
this  view,  it  is  often  necessary  to  combine  them  with  opium.  As  a  purgative,  from 
five  to  fifteen  grains  (0*33  to  1  Gm.)  or  more  may  be  exhibited.  Calomel  has  the 
peculiarity  that  its  cathartic  action  is  not  increased  in  proportion  to  the  dose,  and 
enormous  quantities  have  been  given  with  impunity.  Even  in  very  small  doses 
of  not  more  than  one,  two,  or  three  grains  (0*065,  0*13,  or  0*20  Gm.),  calomel 
purges  some  individuals  briskly.  In  these  persons,  large  doses,  though  they  do  not 
proportionably  increa.se  the  evacuation,  often  occasion  spasmodic  pain  in  the  stomach 
and  bowels.  For  children  larger  doses  are  generally  required  in  proportion  than 
for  adults.  Not  less  than  two  or  three  grains  (0*14-0*20  Gm.)  should  be  given  as 
a  purge  to  a  child  two  or  three  years  old  ;  and  this  quantity  often  fails  to  act,  unless 
assisted  by  castor  oil  or  some  other  cathartic.  Calomel  may  be  given  in  pill  made 
with  gum  arable  and  syrup,  or  in  powder  mixed  with  syrup  or  molasses. 

Off.  Prep.  Lotio  Hydrargyri  Nigra,  Br.;  Pilulae  Antimonii  Compositae,  U.  S.; 
Pilula  Hydrargyri  Subchloridi  Composita,  Br.;  Pilulae  Catharticae  Compositae, 
U.  S.;  Unguentum  Hydrargyri  Subchloridi,  Br. 

HYDRARGYRI  CYANIDUM.  U.S.    Cyanide  of  Mercury.    IMermrio 

Cyanide^ 

Hg  (CN)2;  251-T.  (Ht-DRAR'^T-RI  CY-AN'I-DCM.)  Hg  C^  X;  125-85. 

Hydrargyri  Cyanaretum,  U.S.  1850;  Hydrargyrum  Cyanatnm  (Borussicum),  Cyanuretum 
Hydrargyrieum,  Mercurius  Cyanatu*  vel  Borussicus;  Cyanuret  of  Mercury,  Bicyanide  of  Mercury, 
Prussiate  of  Mercury ;  Prussiate  ou  Cyanure  ou  Bicyanure  de  Mercure,  Fr.;  Cyanquecksilber, 
Quecksilber-Cyanid,  G. 

A  process  for  this  preparation  is  no  longer  officinal ;  that  of  U.  S.  P.  1870  is 
appended.* 

The  formula  of  U.  S.  P.  1870  is  based  upon  that  of  Winckler.  Hydrocyanic  acid 
is  generated  by  the  action  of  sulphuric  acid  on  the  ferrocyanide  of  potassium,  and, 
being  received  in  a  vessel  containing  water  and  a  portion  of  red  oxide  of  mercury, 

*  "Take  of  Ferrocyanide  of  Potassium  five  (roi/ouneet;  Sulphuric  Acid  four  troyounee*  and  one 
hundred  and  tirenty  grains;  Red  Oxide  of  Mercury,  in  fine  powder,  Water,  each,  a  tuffieient  quantity. 
Dissolve  the  Ferrocyanide  of  Potassium  in  twenty  fluidounces  of  Water,  and  add  the  solution  to  the 
Sulphuric  Acid,  previously  diluted  with  ten  fluidounces  of  Water,  and  contained  in  a  glass  retort. 
Distil  the  mixture  nearly  to  dryness  into  a  receiver,  containing  ten  fluidounces  of  Water  and  three 
troyounces  of  Red  Oxide  of  Mercury.  Set  aside  two  fluidounces  of  the  distilled  liquid,  and  to  the 
remainder  add,  with  agitation,  sufiicient  Red  Oxide  to  destroy  the  odor  of  hydrocyanic  acid.  Then 
filter  the  solution,  and,  having  added  the  reserved  liquid,  evaporate  the  whole  in  a  dark  place,  in 
order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and  keep  them  in  a  well-stopped  bottle, 
protected  from  the  light."  U.  S.  1870. 
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reacts  with  the  oxide,  according  to  the  reaction :  (HCN)^  -f  HgO  =  Hg(CN)2  + 
HjO,  generating,  by  double  decomposition,  water,  and  mercuric  cyanide  which  is  lield 
in  solution.  Sufficient  red  oxide  of  mercury  is  not  used  at  first  to  saturate  the 
whole  of  the  hydrocyanic  acid  generated,  because,  should  there  happen  to  be  any 
excess  of  the  red  oxide,  there  would  be  produced  on  evaporation,  instead  of  the  sub- 
stance wanted,  a  peculiar  salt  composed  of  cyanide  and  red  oxide  of  mercury,  which 
would  crystallize  in  small  acicular  crystals.  Hence,  a  portion  of  the  water  still  con- 
taining uncombined  hydrocyanic  acid  is  set  aside,  to  be  added  to  the  liquid  in  which 
the  acid  had  been  completely  saturated  by  the  addition  of  red  oxide,  and  thus  at 
least  neutralize  any  oxide  of  mercury  that  might  be  present  in  it  in  excess.  A  sur- 
plus of  hydrocyanic  acid  would  be  of  no  disservice,  except  the  loss  of  material  in- 
curred, as  it  is  evaporated  in  the  subsequent  concentration.  "  Cyanide  of  Mercury 
should  be  kept  in  well-stopped  bottles,  protected  from  light."    U.  S. 

Properties,  etc.  "  Colorless  or  white,  prismatic  crystals,  becoming  dark-colored 
on  exposure  to  light,  odorless,  having  a  bitter,  metallic  taste,  and  a  neutral  reaction. 
Soluble  in  12-8  parts  of  water  and  in  15  parts  of  alcohol  at  15°  C  (5y°  F.) ;  in  3 
parts  of  boiling  water  and  in  6  parts  of  boiling  alcohol.  When  slowly  heated,  the 
salt  decomposes  into  metallic  mercury  and  cyanogen  gas,  which  is  inflammable, 
burning  with  a  purplish  flame.  On  further  heating,  the  blackish  residue,  contain- 
ing globules  of  metallic  mercury,  is  wholly  dissipated.  On  adding  hydrochloric  acid 
to  the  aqueous  solution,  hydrocyanic  acid  vapor  is  evolved.  A  five  per  cent,  aqueous 
solution  of  the  salt,  when  mixed  with  a  dilute  aqueous  solution  of  iodide  of  potas- 
sium, should  not  yield  a  red  or  reddish  precipitate  soluble  in  excess  of  either  liquid 
(abs.  of  mercuric  chloride)."    U.  S. 

In  composition,  it  is  a  normal  cyanide  of  mercury,  consisting  of  one  atom  of 
the  metal  1997,  and  two  of  cyanogen  52  =  251*7;  its  formula  being  HgCyj,  or 
Hg(CN),. 

Cyanide  of  mercury  acts  on  the  animal  economy  as  a  potent  poison.  In  medicinal 
doses  it  sometimes  causes  ptyalism,  but  does  not  produce  epigastric  pain  like  corro- 
sive sublimate.  It  has  been  occasionally  used  as  a  remedy  in  syphilis.  M.  Des- 
martis,  of  Bordeaux,  considers  it  superior  to  all  the  other  preparations  of  mercury  in 
the  treatment  of  syphilitic  complaints ;  particularly  in  cases  in  which  the  patients 
have  suflered,  for  a  long  period,  from  obscure  pains.  The  dose  is  from  the  sixteenth 
to  the  eighth  of  a  grain  (0-004  to  0008  Gm.),  which  should  not  be  exceeded,  as 
the  medicine  may  meet  with  free  hydrochloric  acid  in  the  stomach. 

HYDRAHGYRI  lODIDUM  RUBRUM.   U.S.,  Br.    Bed  Iodide  of 
Mercury.     \_Biniodide  of  Mercury.     Mercuric  Iodide^ 

Hgl2;453'9.  (HY-DRAR'§Y-Ri  i-OD'I-DUM  EU'BrCm.)  Hg  I;  226-45. 

Hydrargyrum  Biiodatum  Rubrum,  P.G.;  Mercurius  lodatus  Ruber,  Deutoioduretum  Hydrar- 
gyri, loduretum  Hydrargyricnm ;  Deuto-iodure  (Bi-iodure)  de  Mercure,  lodure  mercurique,  Fr.; 
Quecksilberjodid,  Rothes  Jodquecksilber,  G. 

"  Corrosive  Chloride  of  Mercury,  nine  parts  [or  one  ounce  av.]  ;  Iodide  of  Potas- 
sium, eleven  parts  [or  five  hundred  and  thirty-five  grains]  ;  Distilled  Water,  a  svf- 
ficient  quantity.  Dissolve  the  Corrosive  Chloride  of  Mercury  in  one  hundred  and 
fijhj  parts  [or  one  pint]  of  warm  Distilled  Water,  and  the  Iodide  of  Potassium  in 
thirty  parts  [or  three  fluidounces]  of  Distilled  Water,  and  filter  the  solutions  sepa- 
rately. Add  the  solution  of  Corrosive  Chloride  of  Mercury,  when  cold,  to  the 
solution  of  Iodide  of  Potassium,  constantly  stirring.  Collect  the  precipitate  on  a 
filter,  wash  it  with  Distilled  Water  until  the  washings  cease  to  give  a  precipitate 
with  test-solution  of  nitrate  of  silver,  and  dry  it,  between  sheets  of  bibulous  paper, 
at  a  temperature  not  exceeding  40°  C.  (104°  F.).  Keep  the  product  in  well- 
stopped  bottles."    U.  S. 

"Take  of  Perchloride  of  Mercury /owr  ounces  [avoirdupois]  ;  Iodide  of  Potas- 
sium y?ve  ounces  [avoird.]  ;  Boiling  Distilled  ^oXer  four  pints  [Imperial  measure]. 
Dissolve  the  Perchloride  of  Mercury  in  three  pints  [Imp.  meas.],  and  the  Iodide 
of  Potassium  in  the  remainder  of  the  Water,  and  mix  the  two  solutions.  When 
the  temperature  of  the  mixture  has  fallen  to  that  of  the  atmosphere,  decant  the 
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supernatant  liquor  from  the  precipitate,  and,  having  collected  the  latter  on  a  filter, 
wash  it  twice  with  cold  distilled  water,  and  dry  it  at  a  temperature  not  exceeding 
212°."  Br. 

In  the  above  processes  for  forming  mercuric  iodide,  which  may  be  considered  as 
identical,  a  double  decomposition  takes  place  between  corrosive  sublimate  and  iodide 
of  potassium,  resulting  in  the  formation  of  chloride  of  potassium  which  remains  in 
solution,  and  mercuric  iodide  which  precipitates..  The  precipitate  is  soluble  in  the 
reacting  salts,  and  hence  a  loss  of  part  of  it  is  incurred  by  an  excess  of  either.  It 
is  best,  however,  to  have  a  slight  excess  of  the  iodide  of  potassium,  which  is  fur- 
nished by  the  proportion  taken  in  the  formulas ;  as  then  the  decomposition  of  the 
whole  of  the  corrosive  sublimate  is  insured,  and  any  contamination  of  the  mercuric 
iodide  by  it  prevented.  The  late  process  of  the  Edinburgh  College  consisted  in  a 
combination  of  the  ingredients  by  trituration  in  due  proportion  with  the  aid  of 
alcohol ;  but,  after  the  red  powder  was  obtained,  it  wiis  treated  with  a  boiling  solu- 
tion of  common  salt,  which  dissolved  the  mercuric  iodide  to  the  exclusion  of  any 
contaminating  mercurous  iodide ;  and  the  solution,  thus  obtained,  on  cooling,  de- 
posited the  pure  mercuric  salt  in  crystals.  Jlr.  F.  E.  Williams  states  that  in  the 
manufacture  of  the  red  iodide  on  a  large  scale  the  amount  of  water  required  by  the 
officinal  processes  is  very  troublesome.  He  remedies  it  by  using  chloride  of  ammo- 
nium, so  as  to  get  a  very  concentrated  solution  of  corrosive  sublimate,  which  he 
adds  to  a  concentrated  solution  of  the  iodide.  (/*.«/.  TV.,  June,  1873.)  Prof.  Chas. 
L.  Mitchell  has  improved  upon  the  process  of  Williams,  and  we  give  his  process  in 
the  foot-note.* 

Properties.  As  obtained  by  the  late  Edinburgh  process,  it  is  in  splendid  crimson 
acicular  crystals.  Kbhler  has  found,  however,  that  it  crystallizes  better  from  boiling 
hydrochloric  acid.  (^Ber.  der  Deufsch.  Chem.  Ges.,  1879,  p.  608.)  When  heated 
it  fuses  readily  into  a  yellow  liquid  at  about  150°  C.  (302°  F.),  melting  at  254°  C. 
(4S9-2°  F.)  to  a  blood-red  liquid,  and  sublimes  in  yellow  rhombic  scales,  which 
become  red  on  cooling.  "  It  is  entirely  volatilized  by  a  heat  under  redness."  Br. 
Mercuric  iodide  is  a  dimorphous  substance,  having  a  different  crystalline  form  in 
its  red  and  yellow  states.  According  to  Schiff,  it  is  only  in  its  yellow  form  that  it 
is  soluble  in  alcohol ;  and  hence  it  Ls  that,  when  separated  by  water  from  its  alco- 
holic solution,  it  falls  in  this  condition.  (^Ann.  der  C/uni.  laid  Pharm.,  cix.  371.) 
It  forms  definite  compounds  with  the  iodides  of  the  alkali  metals.  The  compound 
formed  with  iodide  of  potassium  has  been  used  as  a  medicine.  (See  lodohydrargy- 
rate  of  Potassium,  in  Part  II.)  *'  When  digested  with  solution  of  soda  it  assumes 
a  reddish  brown  color,  and  the  fluid,  cleared  by  filtration  and  mixed  with  solution 
of  starch,  gives  a  blue  precipitate  on  being  acidulated  with  nitric  acid,"  showing 
that  it  is  an  iodide.  Mercuric  iodide  consists  of  one  atom  of  mercury  1997,  and 
two  of  iodine  253-2  =  4529,  and  its  formula  is  Ilgl,.  In  the  Br.  Pharmacopoeia, 
which  recognizes  100  as  the  combining  weight  of  mercury,  it  is  considered  as  the 
neutral  iodide,  with  the  formula  Hgl.  It  combines  with  mercurous  iodide,  so  as 
to  form  a  yellow  sesquiodide,  represented  by  the  formula  Hgl  -f-  Hgl^  or  Hg^T,. 

"  A  scarlet  red,  crystalline  powder,  permanent  in  the  air,  odorless  and  tasteless, 
almost  insoluble  in  water,  soluble  in  130  parts  of  alcohol  at  15°  C.  (59°  F.),  and 
in  15  parts  of  boiling  alcohol;  also  soluble  in  solution  of  iodide  of  potassium,  or 
of  mercuric  chloride.  When  heated,  the  salt  turns  yellow,  but  reassumes  its  red 
color  on  cooling.  On  ignition  it  is  wholly  dissipated.  On  heating  the  salt  with 
solution  of  soda  and  adding  a  little  sugar  of  milk,  metallic  mercury  is  precipitated. 
If  the  salt  be  heated  with  sulphuric  acid  and  some  black  oxide  of  manganese, 
vapor  of  iodine  will  be  given  off.    Water  agitated  with  the  salt,  and  filtered,  should 

*  Hydrarffyri  lodidum.  Ruhrum,  MilchelFg  Process.  Mercury,  1000  grs.:  Nitric  Acid,  1700  grs. 
Iodide  Potassium,  1662  grs.  or  q.  s.;  Distilled  Water,  q.  s.  (Instead  of  the  mercury  and  nitric  acid 
S''  3'  ^ii  of  Liq.  Hydrarg.  Xit.  cin  be  used.)  Dissolve  the  mercury  in  the  nitric  acid  by  the  aid 
of  a  little  heat  (in  large  quantities  this  is  not  necessary,  as  the  reaction  between  the  acid  and  mer- 
cury generates  suflBcient  heat),  and  dilute  with  un  equal  bulk  of  water.  Then  odd  the  iodide  potas- 
sium, dissolved  in  S  fluidounces  of  water,  until  no  farther  precipitation  ensues,  being  careful 
towards  the  last  to  add  the  solution  very  gradually,  so  as  to  avoid  dissolving  the  mercuric  iodide 
in  an  excess  of  the  liquid.  Collect  the  precipitate  on  a  filter,  wash  well  with  distilled  water,  drain 
and  dry.  {A.  J.  P.,  1S76,  p.  116.) 
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remain  unaffected  by  test-solution  of  nitrate  of  silver  (abs.  of  soluble  iodide, 
chloride)."    U.S. 

Medical  Properties  and  Uses.  Mercuric  iodide  is  a  powerful  irritant  poison. 
It  has  been  used  in -similar  diseases  with  the  mercurous  iodide,  namely,  in  scrofula 
and  syphilis,  but  is  much  more  active.  Dr,  Fuller,  physician  to  St.  George's  Hos- 
pital. London,  has  found  it  a  valuable  remedy  in  rheumatism  dependent  on  a  syph- 
ilitic taint,  having  cured  several  cases  in  which  corrosive  sublimate  had  been  given 
in  vain.  He  also  employed  it  with  good  results  in  two  cases  of  epilepsy,  dependent 
on  injuries  to  the  head,  in  which  he  suspected  thickening  of  the  dura  mater,  or 
deposit  between  it  and  the  bone.  (^Ranking's  Abstract,  No.  25,  p.  51.)  The  dose 
of  this  iodide  is  the  sixteenth  of  a  grain  (0004  Gm.),  gradually  increased  to  the 
fourth  (0'016  Gm.),  given  in  pill  or  dissolved  in  alcohol.  A  preferable  mode  of 
administering  it,  is  dissolved  in  a  solution  of  iodide  of  potassium.*  This  mode 
was  adopted  by  Dr.  Fuller,  who  attributes  his  success  with  the  remedy,  in  great 
measure,  to  its  having  been  given  in  this  way.  The  preparation  thus  made  is 
really  a  solution  of  iodohydrargyrate  of  potassium. 

M.  Cazenave  considers  mercuric  iodide  as  the  best  topical  application  in  lupus. 
He  applies  it  in  thin  layers,  every  six  or  eight  days,  to  small  portions  of  the  ulcerated 
surface  at  a  time,  in  the  form  of  a  caustic  ointmfint,  made  of  equal  parts  of  the 
iodide,  oil,  and  lard.  The  application  produces  severe  pain,  and  gives  rise  to  a 
sharp  inflammation,  which  soon  terminates,  leaving  the  ulcer  in  an  improved  con- 
dition, with  a  tendency  to  cicatrize  smoothly,  and  on  a  level  with  the  surrounding 
skin.  (^Ann.  de  Therap.,  1852,  p.  175.) 

Off.  Prep.  Liquor  Arsenii  et  Hydrargyri  lodidi,  U.  S.;  Unguentum  Hydrargyri 
lodidi  Rubri,  Br. 

HYDRARGYRI   lODIDUM    YIRIBE.  U.S.,  Br.     Green  Iodide  of 
Mercury.     [Protiodide  of  Mercury.     Mercwous  Iodide^ 

Hgjlj;  653*6.  (HY-DRAR'giY-Ri  i-OD'l-DUM  VIR'I-DE.)  Hg2  I;  .326-3. 

Hydrargyri  lodidum,  U.S.  1850;  Iodide  of  Mercury:  HydrargjTum  lodatum  Flavutn,  P.G.; 
Hj'driirgyruui  lodatum,  Hydrargyri  lodidum,  loduretum  Hydrargyrosum  ;  Yellow  Iodide  of  Mer- 
cury;   Protiodure  deMcrcure,  lodure  mercureux,  i^/-.;  Quecksilberjodiir,  Gelbes  Jodquecksilber,  G. 

"  Mercury,  eight  parts  [or  one  ounce  av.]  ;  Iodine,  jive  parts  [or  two  hundred 
and  seventy-four  grains]  ;  Alcohol,  a  sufficient  quantity.  Pour  about  three  parts 
[or  half  a  fluidounce]  of  Alcohol  into  a  mortar  containing  the  Mercury,  add  the 
Iodine  in  several,  successive  portions,  and  triturate  the  mixture,  adding  sufficient 
Alcohol  from  time  to  time  to  keep  the  mass  constantly  moist,  and  taking  care  that 
it  shall  neither  become  too  hot,  iror  be  exposed  to  light  during  the  various  steps  of 
the  process.  Continue  the  trituration  until  all  globules  of  Mercury  have  disappeared, 
and  the  mixture  has  become  nearly  dry  and  has  acquired  a  greenish  yellow  color. 
Then  add  sufficient  Alcohol  to  reduce  the  whole  to  a  thin  paste,  pour  this  into  a 
bottle,  let  it  stand  for  several  days,  and  then  wash  the  Iodide  twice  with  Sihoni  fifty 
parts  [or  half  a  pint]  of  Alcohol  each  time,  and  decant  the  washings.  Transfer 
the  Iodide  to  a  filter  and  continue  washing  with  Alcohol  until  the  washings  are  no 
longer  aftected  by  hydrosulphuric  acid.  Lastly,  dry  the  product  in  a  dark  place, 
between  sheets  of  bibulous  paper,  at  a  temperature  not  exceeding  40°  C.  (104°  F.). 
Keep  the  product  in  well-stopped  bottles,  protected  from  light."    U.  S. 

"  Take  of  Mercury,  by  weight,  07ie  ounce  [avoirdupois]  ;  Iodine  two  hundred  and 
seventy-eight  grains ;  Rectified  Spirit  a  SM^ci'ejtcy.  Rub  the  Iodine  and  Mercury 
in  a  porcelain  mortar,  occasionally  moistening  the  mixture  with  a  few  drops  of  the 
Spirit,  and  continue  the  trituration  until  metallic  globules  are  no  longer  visible,  and 
the  whole  assumes  a  green  color.  The  product  thus  obtained  should  be  dried  in  a 
dark  room,  on  filtering  paper,  by  simple  exposure  to  the  air,  and  preserved  in  an 
opaque  bottle."  Br. 

*  A  syrup  has  been  largely  used  in  the  French  hospitals  and  in  this  country  which  has  received 
the  name  of  Sirop  Gibert.  It  is  made  by  dissolving  three  grains  of  red  iodide  of  mercin-'i  and  one 
hundred  and  two  grains  of  iodide  of  polannium  in  three  Jluidrachms  of  water,  filtering,  and  adding 
sufficient  simple  syrup  to  make  ten  Jiuidonnces.  Each  tablespoonful  contains  about  one-seventh 
of  a  grain  of  red  iodide  of  mercury  and  five  grains  of  iodide  of  potassium. 
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The  present  process  for  this  preparation  is  an  improvement  over  that  of  U.  S.  P. 
1870,  in  directing  the  gradual  addition  of  the  iodine  to  the  mixture  of  alcohol  and 
mercury ;  this  prevents  volatilization. 

This  process  for  forming  the  mercurous  iodide  is  a  case  of  simple  eomhinatioo, 
the  alcohol  facilitating  the  union  by  dissolving  the  iodine.  The  drug  may  be  prepared 
by  precipitation,  by  adding  a  solution  of  iodide  of  potassium  to  one  of  mercurous 
nitrate ;  but.  as  it  is  difficult  to  prepare  mercurous  nitrate,  without  being  mixed 
with  some  mercuric  nitrate,  the  green  iodide,  when  thus  obtained,  is  apt  to  be  con- 
taminated with  red  iodide.  M.  Roland  Seeger  suggests  double  decomposition  be- 
tween mercurous  acetate  and  iodide  of  potassium.  (.4.  J.  P.,  1859,  p.  204.)  M. 
Boutigny  proposes  to  decompose  calomel  by  iodide  of  potassium,  and  gives  the  fol- 
lowing formula.  Twenty-nine  drachms  of  calomel  are  mixed  with  twenty  of  pulver- 
ized iodide  of  potassium  in  a  glass  mortar,  and  twelve  ounces  of  boiling  distilled 
water  poured  upon  the  mixture.  After  cooling  the  liquid  is  decanted,  and  the  pre- 
cipitate washed  on  a  filter  with  distilled  water,  and  dried  in  the  shade.  (See  A.  J.  /*., 
viii.  326.)  This  process  did  not  succeed  with  Mr.  Charles  Bullock,  of  this  city, 
when  he  used  the  reacting  ingredients  in  quantities  six  times  those  recommended  by 
M.  Boutigny.  Mr.  John  Canavan,  of  New  York,  ascribes  the  failure  to  insufficient 
trituration,  which,  to  insure  complete  reaction,  must  be  long  continued.  If  the  re- 
action be  imperfect,  the  water  washes  away  not  only  chloride  of  potassium,  but  also 
iodide  of  potassium,  holding  in  solution  a  part  of  the  mercurous  iodide  formed, 
which  is  ultimately  decomposed  into  mercuric  iodide  and  metallic  mercury.  The 
experiments  of  Prof.  J.  M.  Maisch.  of  this  city,  tend  to  confirm  this  view.  He 
further  found  that  a  boiling  temperature  enables  chloride  of  potassium  to  decom- 
pose the  mercurous  iodide  perceptibly,  and  infers  that  the  use  of  cold  water  would 
give  a  purer  product.  He  therefore  concludes  that  the  process  of  Boutigny  can- 
not be  depended  upon  for  giving  a  pure  mercurous  iodide,  and  that  we  must  fall 
back  on  the  Pharmacopoeia  process.  As  prepared  by  the  U.  S.  formula  of  1850, 
it  was  liable  to  contain  a  little  red  iodide  ;  but  this  is  obviated  in  the  present  edi- 
tion by  the  direction  to  wash  it,  near  the  close  of  the  operation,  with  alcohol.  It 
is  known  to  be  free  from  the  red  iodide  when  the  alcoholic  washings  produce  no 
permanent  cloudiness  with  a  large  quantity  of  water.  According  to  Mr.  F.  R. 
Williams,  a  boiling  solution  of  common  salt  is  much  more  efficacious  as  well  as  much 
more  economical  than  alcohol  as  a  solvent  for  washing  out  the  red  from  the  green 
iodide.  {P.  J.  Tr.,  June,  1873,  p.  1016.)  Even  when  purified,  however,  it  generally 
contains  a  little  metallic  mercury,  and,  according  to  Dr.  Squibb,  a  considerable  por- 
tion of  the  yellow  iodide ;  but  these  are  of  little  consequenc-e  compared  with  the 
red  iodide,  which  should  always  be  carefiiUy  sought  for,  and  separated  if  found. 
(A.  J.  P..  Jan.  1857.)  M.  P.  Yrou  has  prepared  the  green  iodide  by  subliming 
iodine  with  an  excess  of  mercury,  and  subsequently  washing  it  with  dilute  nitric 
acid.  (Jouni.  de  PJiami..  4e  ser.,  xviii.  p.  167.) 

From  experiments  by  Mr.  C.  H.  Wood,  it  appears  that  the  green  powder  result- 
ing from  the  British  formula  is  a  mixture  of  the  green  iodide  with  a  large  propor- 
tion of  red  iodide  and  metallic  mercury.  By  continuing  the  trituration,  the  powders 
become  more  and  more  yellow,  and  at  length  have  only  a  tinge  of  green.  He  infers 
that  the  pure  mercurous  iodide  is  yellow,  and  that  the  green  color  is  owing  to  an  ad- 
mixture of  the  blue  of  the  mercury  with  the  yellow  of  the  mercurous  iodide.* 
(P.  J.  Tr..  1868,  503.) 

Properties.  "  A  dull  green  to  greenish  yellow  powder,  becoming  more  yellow 
by  exposure  to  air,  and  darker  by  exposure  to  light,  odorless  and  tastele,«^,  almost 
insoluble   in  water,  and  wholly  insoluble  in  alcohol  or  ether.      W'hen  strongly 

*  Patroaillard  recommends  Dablanc's  process,  which  consists  in  triturating  together  a  mixtare 
of  mercuric  (red)  iclide  and  of  metallic  mercurj,  in  the  following  proportions :  Mercuric  iodide 
22T  parts ;  mercury  100  parts.  The  red  iodide  m-\j  easily  be  obtained  of  absolute  purity,  and  in 
a  state  of  perfect  dryness :  besides,  durin?  the  trituration.'  there  is  no  risk  of  loes  by  Tolatiiation. 
The  mixture  should  merely  be  moistened  with  alcohol  of  eighty  per  cent.,  so  as  to  form  a  thin 
paste,  and  well  triturated;  the  reaction  takes  place  in  a  very  short  time,  and  the  product  is  of  a 
dark  greenish  vellow  color.  Bv  wav  of  precaution,  it  should  be  washed  with  boiling  alcohol.  {R(p. 
de  Pkarm.,  1877,  549;  X.  R^  Xov.1877.) 
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heated,  the  salt  is  volatilized  without  residue.  When  sxdded  to  a  solution  of  iodide 
of  potas>«iuiu,  the  salt  is  decomposed  into  metallic  mercury  which  precipitates  and 
mercuric  iodide  which  dissolves.  If  10  C.c.  of  alcohol  are  shaken  with  1  Gm.  of 
the  salt  and  filtered,  the  filtrate  should  not  produce  more  than  a  very  faint,  tran- 
sient opalescence,  when  dropped  into  water;  and  when  5  C.c.  of  the  filtrate  are 
evaporated  from  a  white  porcelain  surface,  not  more  than  a  very  faint  red  stain  should 
remain  behind  (abs.  of  more  than  traces  of  mercuric  iodide)."  U.  S.  Its  sp.  gr.  is 
7"75.  If  quickly  and  cautiously  heated,  it  sublimes  in  red  crystals,  which  after- 
wards become  yellow.  "  Gradually  heated  in  a  test-tube,  it  yields  a  yellow  subli- 
mate, which,  upon  friction,  or  after  cooling,  becomes  red,  while  globules  of  metallic 
mercury  are  left  in  the  bottom  of  the  tube."  Br,  It  is  generally  considered  to  be 
composed  of  .two  atoms  of  mercury  united  with  two  atoms  of  iodine,  Hg^t^,  39l)-4  -(- 
253  2  =  G52G,  although  some  chemists  make  its  formula  Hgl,  consisting  of  one 
atom  of  mercury  199  7,  and  one  of  iodine  11J6  G  =  32(j-3.  The  Br.  Pharmacopoeia 
considers  it  a  subiodide,  with  the  formula  Hg^l ;  the  combining  weight  of  mercury 
bein-j;  100. 

Medical  Properties  and  Uses.  Iodide  of  mercury  has  been  given  in  scrofula 
and  scrofulous  syphilis.  The  dose  is  a  grain  (0065  Gm.)  daily,  gradually  in- 
creased to  three  or  four  grains  (020  or  026  Gm.).  It  should  never  be  given  at 
the  same  time  with  iodide  of  potassium,  which  converts  it  immediately  into  red 
iodide  and  metallic  mercury.    (Mialhe,  Journ.  de  Pkarm.,  3e  ser.,  iv.  SG.) 

HYDRARGYRI  OXIDUM  FLAVUM.  U.S.,  Br.     Yellow  Oxide  of 
Mercury.     [Yellow  Mercurio  Oxide.'] 

HgO;  215«7.  (HY-DRXR'5Y-Ki  OX'I-DtJM  FLA'VtJM.)  HgO;  107-85. 

Ilydrar^^yrum  Oxydatum  Via  Ilnmida  Paratum,  P.G.;  Hydrargyrum  Oxidatum  Flavum  vel 
Praecipitatuin  ;  Precipitated  Oxide  of  Mercury;  Oxide  de  Mercure  jaune  ou  precipite,  Fr.;  Prae- 
oipiiirtes  (Gelbes)  QuecUsilberoxi'l,  G. 

"  Corrosive  Chloride  of  Mercury,  one  part  [or  one  ounce  av.]  ;  Solution  of  Po- 
tassa,  nine  parts  [or  eight  and  a  half  fluidounces]  ;  Distilled  Water,  a  sufficient 
quantity.  Dissolve  the  Corrosive  Chloride  of  Mercury  in  one  hundred  parts  [or 
about  six  pints]  of  warm  Distilled  Water  and  filter  the  solution.  Pour  the  filtrate 
into  the  Solution  of  Potassa,  previously  diluted  with  one  hundred  parts  [or  six 
pints]  of  Distilled  Water,  stirring  constantly,  and  set  the  liquid  containing  the  pre- 
cipitate aside  for  twenty-four  hours.  Then  decant  the  supernatant,  clear  liquid  from 
the  precipitate,  and  wash  the  latter  repeatedly  by  the  affusion  and  decantation  of 
Distilled  Water,  using  about  one  hundred  parts  [or  six  pints]  of  Water  each  time. 
Continue  the  washing  on  a  strainer  until  the  washings  cease  to  be  affected  by  test- 
solution  of  nitrate  of  silver.  Let  the  precipitate  drain,  and  dry  it,  between  sheets 
of  bibulous  paper,  in  a  dark  place,  at  a  temperature  not  exceeding  40°  C.  (104°  F.). 
Keep  the  product  in  well-stopped  bottles,  protected  from  light."  U.  S. 

"  Take  of  Perchloride  of  Mercury /o?<)-  ounces  ;  Solution  of  Soda  two  pints  ;  Dis- 
tilled Water  a  sufficiency.  Dissolve  the  Perchloride  of  Mercury  in  four  pints  of 
Distilled  Water,  aiding  the  solution  by  the  application  of  heat,  and  add  this  to  the 
Solution  of  Soda.  Stir  them  together ;  allow  the  yellow  precipitate  to  subside ; 
remove  the  supernatant  liquor  by  decantation ;  thoroughly  wash  the  precipitated 
oxide  on  a  calico  filter  with  Distilled  Water,  and  finally  dry  it  by  the  heat  of  a 
water  bath."  Br. 

The  process  adopted  for  this  preparation  is  that  of  Dr.  Hoffmann,  Both  the 
Pharmacopoeias  direct  the  alkaline  solution  in  excess,  and  the  addition  of  the  cor- 
rosive sublimate  to  the  alkali.  Both  these  points  are  important,  for  if  the  corrosive 
sublimate  be  in  excess,  brown  oxychloride  will  be  formed  towards  the  last  of  the 
decomposition ;  and  when  the  alkali  is  added  to  the  solution  of  corrosive  sublimate, 
the  same  compound  will  be  formed  from  the  first,  and  is  with  difficulty  decomposed 
by  an  excess  of  alkali.  The  solution  of  potassa  should  be  as  free  as  possible  from 
carbonate,  to  prevent  the  formation  of  brown  carbonate  of  mercury.  The  mercuric 
chloride  is  precipitated  by  the  alkalies,  chloride  of  potassium  or  of  sodium  being 
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left  in  solution.  The  object  of  the  subsequent  washing  is  to  remove  the  chloride 
of  potassium  and  the  excess  of  the  alkali.* 

Properties.  The  officinal  yellow  oxide  is  of  a  yeHow  color  similar  to  that  of  the 
yolk  of  eggs,  and  is  a  completely  amorphous  powder,  exhibiting  no  evidence  of  crys- 
talline particles  even  under  the  microscope.  Yellow  oxide  of  mercury  differs  only 
from  the  red,  by  being  amorphous  and  in  a  much  more  minute  state  of  division ;  the 
red  oxide,  by  trituration,  acquiring  an  orange  and  finally  a  yellow  color.  In  conse- 
quence of  its  different  state  of  aggregation,  it  presents  some  peculiarities  in  its  chem- 
ical relations,  and  is  much  more  quickly  acted  on  by  reagents  than  is  the  red  oxide. 
Thus,  oxalic  acid,  which  acts  on  the  red  oxide  only  with  the  aid  of  heat,  immediately 
combines  with  the  yellow  oxide  at  ordinary  temperatures,  producing  the  white  oxalate ; 
and  while  the  latter  oxide,  in  contact  with  chlorine,  gives  up  oxygen  to  that  element, 
forming  hypochlorous  acid  and  calomel,  the  former  exercises  scarcely  any  influence 
on  the  gas  at  common  temperatures.    It  is  described  in  the  U.  S.  Pharmacopoeia  as 

"  A  light  orange-yellow,  heavy,  impalpable  powder,  permanent  in  the  air,  and 
turning  darker  on  exposure  to  light,  odorless  and  tasteless,  insoluble  in  water  or  al- 
cohol, but  wholly  soluble  in  nitric  or  hydrochloric  acid.  When  strongly  heated  it 
assumes  a  red  color  ;  at  a  higher  temperature  it  is  decomposed,  giving  off  oxygen 
and  separating  metallic  mercury,  and  is  finally  volatilized  without  leaving  a  residue. 
When  digested,  on  a  water-bath,  for  fifteen  minutes,  with  a  strong  solution  of  ox- 
alic acid,  it  forms  mercuric  oxalate  of  a  white  color  (^diff.  from  red  mercuric  oxide)." 
U.S. 

Medical  Properties.  The  attention  which  has  been  recently  paid  to  the  yellow 
oxide,  is  owing  to  its  peculiar  applicability  to  the  local  treatment  of  diseases  of  the 
eye,  in  consequence  of  its  amorphous  character.  Mr.  B.  Squire,  of  England,  was 
the  first  to  notice  publicly  this  use  of  the  oxide  (P.  J.  Tr.,  2d  ser.,  vi.  512).  At 
present  the  yellow  oxide  is  very  largely  used  by  oculists  throughout  the  world.  The 
red  oxide,  however  carefully  it  may  be  triturated,  even  though  in  a  perfectly  impal- 
pable state,  still  shows  under  the  microscope  crystalline  particles,  which,  in  contact 
with  the  conjunctiva,  cause  more  or  less  irritation ;  and  it  can,  therefore,  be  readily 
understood  that,  in  the  ordinary  mode  of  preparing  it  for  use  as  an  ointment,  it 
may  sometimes  be  productive  of  serious  annoyance.  From  this  objection  the  yellow 
oxide  is  entirely  exempt. 

Off.  Prep.  Oleatum  Hydrargyri ;  Unguentum  Hydrargyri  Oxidi  Flavi,  U.  S. 

HYDRARGYRI  OXIDUM  RUBRUM.  U.S.,  Br.     Red  Oxide  of 
Mercury.     [_Red  Precipitate.     Red  Mercuric  Oxide.^ 

HgO;  21.5*~.  (HY-DRA.R'9Y-Ri  OX'I-DUM  KU'BRUM.)  HgO;   107-85. 

Hydrargyri  Xitrico-oxidum ;  Hydrargyrum  Oxydatuin  Rubrum,  P.ff.;  Hydrargyri  Nitrico-oxy- 
dnm,  Mercurius  Corrosivus  Ruber  vel  Precipitatus,  Oxidum  Ilydrargyricum  ;  Deiit-oxide  ou  Per- 
oxide de  Mercure,  Oxide  mercurique,  Precipite  rouge,  Poudre  de  Jean  de  Vigo,  Fr.;  Rother  Prae- 
cipitat,  Quecksilber  Praecipitat,  Rothes  Quecksilberoxid,  G. 

A  process  for  this  oxide  has  been  omitted  from  the  present  Pharmacopoeia ;  that 
of  U.  S.  P.  1870  is  appended-t 

"  Take  of  Mercury,  by  weight,  eight  ounces  [avoirdupois]  ;  Nitric  Acid  /our  fluid- 
ounces  and  a  /m//' [Imperial  measure];  Water  hco  Jlaidounces  [Imp.  meas.].  Dis- 
solve half  the  Mercury  in  the  Nitric  Acid  diluted  with  the  Water,  evaporate  the 
solution  to  dryness,  and  with  the  dry  salt  thus  obtained,  triturate  the  remainder  of 
the  Mercury  until  the  two  are  uniformly  blended  together.  Heat  the  mixture  in  a 
porcelain  dish,  with  repeated  stirring,  until  acid  vapors  cease  to  be  evolved,  and, 
when  cold,  enclose  the  product  in  a  bottle."  Br. 

*  Prof.  Chas.  L.  ^litchell  proposes  an  improvement  on  the  officinal  process,  which  avoids  the 
use  of  large  vessels  wlien  it  is  made  on  a  large  scale.  He  takes  solution  of  mercuric  nitrate  (pre- 
pared by  dissolving  mercury  in  an  excess  of  nitric  acid),  any  convenient  quantity :  solution  of 
soda,  U.  S.  P.,  a  sufficient  quantity.  The  solution  of  mercuric  nitrate  is  diluted  with  an  equal 
bulk  of  water,  and  solution  of  soda  added  until  in  slight  excess.  The  yellow  precipitate  is  col- 
lected, washed  well,  and  dried. 

t  "  Take  of  Mercury  thirtynix  troyounces  ;  Nitric  Acid  Ucentif-four  tmyounces  ;  Water  txto  pints. 
Dissolve  the  Mercury,  with  the  aid  of  a  gentle  heat,  in  the  Acid  and  Water  previously  mixed,  and 
evaporate  to  dryness.  Rub  the  dry  mass  into  powder,  and  heat  it  in  a  very  shallow  vessel  until 
red  vapors  cease  to  rise."  U.  S.  1870. 
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In  this  process  the  mercury  is  dissolved  by  the  nitric  acid,  forming  either  mercu- 
ric nitrate,  or  a  mixture  of  this  with  mercurous  nitrate.  The  resulting  mass  when 
exposed  to  a  strong  heat  is  defcomposed,  giving  out  red  nitrous  fumes,  and  assuming 
successively  a  yellow,  orange,  and  brilliant  purple-red  color,  which  becomes  orange- 
red  on  cooling.  These  changes  are  owing  to  the  gradual  separation  and  decompo- 
sition of  the  nitric  acid,  by  the  oxygen  of  which  the  mercurous  oxide,  if  any  be 
present,  is  converted  into  mercuric  oxide,  while  nitrogen  dioxide  gas  escapes,  and 
becomes  hyponitric  acid  vapor  on  contact  with  the  air.  The  mercuric  oxide  is  left 
behind ;  but  in  general  not  quite  free  from  the  nitrate,  which  cannot  be  wholly  de- 
composed by  heat,  without  endangering  the  decomposition  of  the  oxide  itself,  and 
the  volatilization  of  the  metal.  The  preparation  is  commonly  called  red  precipitate. 
The  name  of  red  oxide  of  mercury,  by  which  it  is  now  designated  in  most  of  the 
Pharmacopoeias,  is  appropriate,  as  nitrate  of  mercury  exists  in  it  merely  as  an  acci- 
dental impurity ;  and  there  is  no  occasion  to  distinguish  the  preparation  from  the 
oxide  obtained  by  calcining  mercury,  the  latter  not  being  officinal,  and  perhaps 
never  employed. 

In  the  preparation  of  this  mercurial,  various  circumstances  influence  the  nature  of 
the  product,  and  must  be  attended  to,  if  we  desire  to  procure  the  oxide  with  that 
fine  bright  orange-red  color,  and  shining  scaly  appearance,  usually  considered  desir- 
able. Among  these  circumstances  is  the  condition  of  the  nitrate  of  mercury  sub- 
mitted to  calcination.  According  to  Gay-Lussac,  it  should  be  employed  in  the  form 
of  small  crystalline  grains.  If  previously  pulverized,  as  directed  in  the  officinal  pro- 
cesses, it  will  yield  an  orange-yellow  powder ;  if  it  be  in  the  state  of  large  and  dense 
crystals,  the  oxide  will  have  a  deep  orange  color.  Care  must  also  be  taken  that  the 
mercury  and  acid  be  free  from  impurities.  It  is  highly  important  that  sufficient 
nitric  acid  be  employed  fully  to  saturate  the  mercury.  M.  Paysse,  who  paid  great 
attention  to  the  manufacture  of  red  precipitate,  recommended  70  parts  of  nitric  acid 
from  34°  to  38°  Baum6,  to  50  parts  of  mercury.  This,  however,  is  an  excess  of 
acid.  We  have  been  told  by  a  skilful  practical  chemist  of  Philadelphia  that  he  has 
found,  by  repeated  experiment,  7  parts  of  nitric  acid  of  35°  Baume,  to  be  sufficient 
fully  to  saturate  6  parts  of  mercury.  Less  will  not  answer,  and  more  will  be  useless. 
It  is  not  necessary  that  the  salt  should  be  removed  from  the  vessel  in  which  it  is 
formed ;  and  it  is  even  asserted  that  the  product  is  always  more  beautiful  when  the 
calcination  is  performed  in  the  same  vessel.  A  matrass  may  be  used  with  a  large 
flat  bottom,  so  that  an  extended  surface  may  be  exposed,  and  all  parts  heated  equally. 
The  metal  and  acid  having  been  introduced,  the  matrass  should  be  placed  in  a  sand- 
bath,  and  covered  with  sand  up  to  the  neck.  The  solution  of  the  mercury  should 
be  favored  by  a  gentle  heat,  which  should  afterwards  be  gradually  increased  till  red 
vapors  appear,  then  maintained  as  equably  as  possible  till  these  vapors  cease,  and 
at  last  slightly  elevated  till  oxygen  gas  begins  to  escape.  This  mav  be  known  by  the 
increased  brilliancy  with  which  a  taper  will  burn  if  placed  in  the  mouth  of  the  mat- 
rass, or  by  its  rekindling  if  partially  extinguished.  Too  high  a  temperature  must 
be  carefully  avoided,  as  it  decomposes  the  oxide,  and  volatilizes  the  mercury.  At  the 
close  of  the  operation,  the  mouth  of  the  vessel  should  be  stopped,  and  the  heat  grad- 
ually diminished,  the  matrass  being  still  allowed  to  remain  in  the  sand-bath.  These 
last  precautions  are  said  to  be  essential  to  the  fine  red  color  of  the  preparation.  It 
is  best  to  operate  upon  a  large  quantity  of  materials,  as  the  heat  may  be  thus  more 
uniformly  maintained.  The  direction  in  the  British,  to  rub  a  portion  of  mercury 
with  the  nitrate  before  decomposing  it,  renders  the  process  more  economical ;  as  the 
nitric  acid,  which  would  otherwise  be  dissipated,  is  thus  employed  in  oxidizing  an 
additional  quantity  of  the  metal. 

As  the  process  is  ordinarily  conducted  in  laboratories,  the  nitrate  of  mercury  is 
decomposed  in  shallow  earthen  vessels,  several  of  which  are  placed  upon  a  bed  of 
sand,  in  the  chamber  of  an  oven  or  furnace,  provided  with  a  flue  for  the  escape 
of  the  vapors.  Each  vessel  may  conveniently  contain  ten  pounds  of  the  nitrate. 
There  is  always  loss  in  the  operation  thus  conducted.* 

*  Under  the  name  of  Hydrar<jyri  O.rydum  Ruhrnm,  the  Dublin  College  formerly  directed  a  prep- 
aration, called  by  the  elder  chemists  hydrargyrum  2)rKcipitatum  per  ae,  or  precipilate  per.  se,  and 
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Properties,  etc.  Red  precipitate,  well  prepared,  has  a  brilliant  red  color,  with  a 
shade  of  orange,  a  shining  scaly  apj^earance,  and  an  acrid  taste.  It  is  very  slightly 
soluble  in  water,  of  which  Dr.  Barker  found  1000  parts  to  take  up  062  of  the  oxide. 
Dr.  Christison  found  1  part  of  the  oxide  to  be  dissolved  by  about  7000  parts  of  boil- 
ing water,  and  the  solution  to  give  a  black  precipitate  with  sulphuretted  hydrogen. 
Tannic  acid  precipitates  metallic  mercury  from  an  aqueous  solution  of  the  oxide, 
especially  when  heated.  (Bullock,  Proc.  A.  P.  A.,  1858,  p.  306.)  It  is  insoluble 
in  cold  alcohol  and  ether.  {Ibid.)  Nitric  and  hydrochloric  acids  dissolve  it  without 
eflFervescence.  "  Heavy,  orange-red,  crystalline  scales,  or  a  crystalline  powder,  be- 
coming more  yellow  the  finer  it  is  divided,  permanent  in  the  air,  odorless  and  taste- 
less, insoluble  in  water  or  alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric  acid. 
When  strongly  heated  it  turns  darker,  without  emitting  reddish  fumes  (abs.  of 
nitrate);  at  a  higher  temperature  it  is  decomposed,  giving  off  oxygen  and  separating 
metallic  mercury,  and  is  finally  volatilized  without  residue.  When  digested,  on  a 
water-bath  with  a  strong  solution  of  oxalic  acid,  it  docs  not  change  color  within 
two  hours  (difference  from  yellow  mercuric  oxide)."  Lf.  S.  It  is  essentially  mercuric 
oxide,  consisting  of  one  atom  of  the  metal  199-7,  and  one  of  oxygen  16  =  215"7,  or, 
according  to  the  Br.  Pharmacopoeia,  consisting  of  one  atom  of  mercury  100,  and 
one  of  oxygen  8  =  108;  but,  in  its  ordinary  state,  it  always  contains  a  minute  pro- 
portion of  nitric  acid,  probably  in  the  state  of  subnitrate.  According  to  Brande, 
when  rubbed  and  washed  with  a  solution  of  potassa,  edulcorated  with  distilled  water, 
and  carefully  dried,  it  may  be  regarded  as  nearly  pure  mercuric  oxide.  It  is  said  to 
be  sometimes  adulterated  with  brickdust,  red  lead.  etc. ;  but  these  may  be  readily 
detected,  as  the  oxide  of  mercury  is  wholly  dissipated  if  thrown  upon  red-hot  iron. 
The  disengagement  of  red  vapors,  when  it  is  heated,  indicates  the  presence  of  nitrate 
of  mercury.  The  same  or  some  other  saline  impurity  would  be  indicated,  should 
water,  in  which  the  oxide  has  been  boiled,  afford  a  precipitate  with  lime-water. 

Medical  Properties  and  Uses.  This  preparation  is  too  harsh  and  irregular  in 
its  operation  for  internal  use ;  but  is  still  employed  externally  as  a  stimulant  and 
escharotic  either  in  the  state  of  powder  or  of  ointment,  although  to  a  great  extent 
supplanted  by  the  yellow  oxide.  In  the  former  state  it  is  sprinkled  on  the  surface  of 
chancres,  and  indolent,  flabby,  or  fungous  ulcers.  The  powder  should  be  finely  levi- 
gated.* 

Off.  Prep.  Liquor  Hydrargyri  Nitratis,  U.  S.;  Unguentum  Hydrargyri  Oxidi 
Rubri. 

.   HYDRARGYRI  SULPHAS.  Br.     Sulphate  of  Mercury. 

Hg,  SOi;  295*4.  (HY-DRAR'<;.T-Ri  sCl'PHIs.)  HgOS03;148. 

Mercuriu?  Vitriolatus,  Hydrargyrum  Sulphuricum,  Sulphas  Mercurins ;  Mercuric  Sulphate,  Per- 
sulphate of  Mercury  ;  Persulfate  ou  Beuto-sulfate  de  Mercure,  Sulfate  mercurique,  Fr.;  Schwefel- 
saures  Quecksilberoxid,  G. 

'•  Take  of  Mercury,  by  weight,  twenty  ounces  [avoirdupois] ;  Sulphuric  Acid  ticelve 
Jlnidounces  [Imperial  measure].  Heat  the  Mercury  with  the  Sulphuric  Acid  in  a 
porcelain  vessel,  stirring  constantly,  until  the  metal  disappears,  then  continue  the 
heat  until  a  dry  white  salt  remains."  Br. 

Mercury  is  not  acted  on  by  cold  sulphuric  acid ;  but,  when  boiled  with  an  excess 
of  this  acid  to  dryness,  it  is  changed  to  mercuric  sulphate  at  the  expense  of  part  of 
the  acid,  sulphurous  acid  being  copiously  evolved.  Sulphate  of  mercurv,  as  ob- 
tained by  a  separate  formula,  is  peculiar  to  the  British   Pharmacopoeia ;   it  was 

sometimes  calcined  mercury,  made  by  exposing  the  metal  to  a  heat  near  its  boiling  point,  or  about 
315"5°C  (600°  P.).  in  a  matrass  with  a  broad  bottom  and  narrow  mouth.  The  vapors  rising  were  con- 
densed in  the  upper  part  of  the  vessel ;  and  a  circulation  was  thus  kept  up  within  it,  during  which 
the  mercury  slowly  combined  with  oxygen,  being  converted  first  into  a  black  and  then  into  a  red 
powder.  But  the  process  was  very  slow,  requiring  several  weeks  for  the  complete  oxidation  of 
the  metal;  and,  as  the  product,  which  was  pure  mercuric  oxide,  had  no  peculiar  virtues  to  recom- 
mend it  over  the  oxide  procured  in  the  ordinary  mode,  it  was  properly  discarded  by  the  College. 
The  oxide  made  in  this  way  is  in  minute,  sparkling,  crystalline  scales,  of  a  deep  red  color,  becom- 
ing still  deeper  by  heat. 

'^  Black  Oxidf.  of  Mercury.  Oxidnm  Hydrnrriyri  Nigrum.  U.S.  1850.  This  preparation  baa 
been  dropped  from  both  Pharmacopoeias,  and  is  now  very  rarely  used.  For  a  full  account  of  its 
preparation,  uses,  and  properties,  see  U.S.  Dispensatory,  14tb  edition,  p.  1256. 
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formed  as  the  first  step  of  the  processes  of  the  U.  S.  P.  1870  for  corrosive  sublimate, 
calomel,  and  turpeth  mineral.  The  adoption. of  a  separate  formula  and  distinct 
officinal  name  for  this  salt  is  certainly  a  convenience  ;  as  it  obviates  the  necessity  of 
repeating  the  directions  for  obtaining  the  same  substance  in  several  formulas.  On 
account  of  its  various  uses,  it  requires  to  be  made  on  a  large  scale  by  the  manufac- 
turing chemist ;  and  the  process  is  generally  performed  in  a  cast-iron  vessel,  which 
should  be  conveniently  arranged  for  the  escape  and  decomposition  of  the  sulphurous 
acid  fumes,  which  otherwise  become  a  serious  nuisance  to  the  neighborhood.  The 
best  way  to  effect  this  purpose  is  to  allow  them  to  pass  off  through  a  very  lofty 
chimney  filled  with  coke,  over  which  a  stream  of  water  is  made  to  trickle. 

Properties,  etc.  Mercuric  sulphate  is  in  the  form  of  a  white  crystalline  powder, 
becoming  yellow  by  the  aifusion  of  water,  and  entirely  volatilizable  by  heat.  It  con- 
sists of  one  atom  of  mercury  1996,  and  one  group,  SO^,  characteristic  of  sulphates  96. 
or  IlgSO^  =  2954.     It  has  no  medical  uses. 

Off.  Prep.  Hydrargyri  Perchloridum,  Br.;  Hydrargyri  Subchloridum,  Br. 

HYDRARGYRI    SUBSULPHAS    FLAVUS.   U.S.     Yellow  Subsul- 
phate  of  Mercury.     \_Basic  Mercuric  Sulphate.     Turpeth  Mlneral.~\ 

(HY-DRAR'^y-KI  SUB-SUL'PIIAS  FLA'VUS.) 
Hg  (IIgO)2  SO4;  727'1.  SllgO,  SO3;  363-55. 

Hydrargyri  Sulphas  Flava,  U.S.  1870;  Hydrargyri  Subsulphns,  Mercurius  Etneticus  Fla- 
vus, Sulphas  Hydrargyricus  Flavus,  Hydrargyrum  Sulpliuricuin  Flavum,  Turpethuui  Minerale; 
Sulfate  jaune  de  Mercure,  Turbith  mineral,  Sulfate  trimercurique,  Fr,;  Basischwefelsaures  Queck- 
Bilberoxyd,  Mineralischer  Turpeth,  G. 

"  Mercury,  ten  parts  [or  four  ounces  av.]  ;  Sulphuric  Acid,  five  parts  [or  two 
ounces  av.] ;  Nitric  Acid,  four  parts  [or  nine  fluidrachms]  ;  Distilled  AVater,  a 
sufficient  quantity.  Upon  the  Mercury,  contained  in  a  capacious  flask,  pour  the 
Sulphuric  Acid,  then  gradually  add  the  Nitric  Acid,  previously  mixed  with  three 
parts  [or  one  fluidounce]  of  Distilled  Water,  and  digest  at  a  gentle  heat  until  red- 
dish fumes  are  no  longer  given  off.  Transfer  the  mixture  to  a  porcelain  capsule, 
and  heat  it  on  a  sand-bath,  frequently  stirring,  until  a  dry,  white  mass  remains. 
Reduce  this  to  a  fine  powder  and  throw  it,  in  small  portions  at  a  time,  and  con- 
stantly stirring,  into  two  hundred  parts  [or  five  pints]  of  boiling  Distilled  Water. 
When  all  has  been  added,  continue  the  boiling  for  ten  minutes,  then  allow  the  mix- 
ture to  sct:le,  decant  the  supernatant  liquid,  transfer  the  precipitate  to  a  strainer, 
wash  it  with  warm  Distilled  Water  until  the  washings  no  longer  have  an  acid  reac- 
tion, and  dry  it  in  a  moderately  warm  place."  U.  S. 

By  referring  to  the  articles  on  corrosive  sublimate  and  calomel,  it  will  be  found 
that  the  peculiar  salt  which  is  generated  by  boiling  sulphuric  acid  with  mercury  to 
dryness,  is  directed  to  be  made  as  the  first  step  for  obtaining  these  chlorides ;  and 
here  the  same  salt  is  again  directed  to  be  formed  in  preparing  turpeth  mineral.  The 
nitric  acid  assists  in  the  process  by  hastening  the  formation  of  the  sulphate.  We 
have  already  stated  that  this  salt  is  normal  mercuric  sulphate.  When  thrown  into 
boiling  or  even  warm  water  it  is  instantly  decomposed,  and  an  insoluble  salt  is  pre- 
cipitated, which  is  the  turpeth  mineral.  Its  composition  is  HggSOg,  or,  more  clearly 
expressed,  HgSO^  -(-  2  HgO ;  that  is,  a  compound  of  one  mol.  of  mercuric  sul- 
phate and  two  mols.  of  mercuric  oxide. 

Properties,  etc.  Yellow  sulphate  of  mercury  is  a  lemon-yellow  powder,  of  a 
somewhat  acrid  taste.  It  dissolves  in  2000  parts  of  cold,  and  about  600  of  boil- 
ing water.  "  A  heavy,  lemon-yellow  powder,  permanent  in  the  air,  odorless,  and 
almost  tasteless,  insoluble  in  water  or  alcohol,  but  soluble  in  nitric  or  hydrochloric 
add.  When  heated,  the  salt  turns  red,  becoming  yellow  again  on  cooling.  At  a 
red  heat  it  is  volatilized  without  residue,  evolving  vapors  of  mercury  and  of  sul- 
phurous acid.  The  salt  should  be  soluble  in  20  parts  of  hydrochloric  acid  without 
residue  (abs.  of  mercurous  salt)."  IT.  S.  It  was  originally  called  turpeth  mineral, 
from  its  resemblance  in  color  to  the  root  of  Ipomsea  Tarpethum. 

Medical  Properties  and  Uses.  Turpeth  mineral  is  alterative,  and  powerfully 
emetic  and  errhiue.     As  an  alterative,  it  has  been  given  in  leprous  disorders  and 
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glandular  obstructions.  It  has  been  usefully  employed  as  an  emetic,  repeated  every 
iew  days,  in  chronic  enlargement  of  the  testicle.  It-  operates  with  great  prompt- 
ness, and  sometimes  excites  ptyalism.  Dr.  Hubbard,  of  Maine,  recommends  it 
highly  as  an  emetic  in  croup,  on  the  ground  of  its  promptness  and  certainty,  and 
of  its  not  producing  catharsis,  or  the  prostration  causea  by  antimony.  The  dose 
for  a  child  two  years  old  is  two  or  three  grains  (013  or  023  Gm  ),  repeated  in 
fifteen  minutes,  if  it  should  not  operate.  As  an  errhine,  it  has  been  used  with 
benefit  in  chronic  ophthalmia;  but  it  sometimes  produces  salivation  when  thus  em- 
ployed. The  dose  as  an  alterative  is  from  a  quarter  to  half  a  grain  (0-016  to  0*03 
Gm.) ;  as  an  emetic  from  two  to  five  grains  (013  to  033  Gra.).  When  employed 
as  an  errhine,  one  grain  (0-065  Gm.)  may  be  mixed  with  five  (033  Gm.)  of  starch 
or  powdered  liquorice  root. 

Turpeth  mineral,  in  an  overdose,  acts  as  a  poison.  One  drachm  (3-9  Gm.)  of 
it  is  said  to  have  killed  a  boy  16  years  old.  (^Lotul.  Med.  Gaz.,  March,  1817.) 

HYDRARGYRI  SULPHIDUM  RUBRUM.  U.S.     lied  Sulphide  of 
Mercury.     \^Red  Mercuric  Sulphide.     Ciruiabar.^ 

HgS;231'7,  (HY-DRAR'9Y-KI  SCl'PHI-DCH  RU'BRCM.)  HgS;   115-85. 

Hydrargyri  Sulphuretum  Rubrum,  T. .?.  1870;  Cinnabaris;  Hydrargyrum  Sulfuratum 
Rubrum.  P.G.;  Sult'uretum  Hydrargyricum;  Sulfure  rouge  de  Mercure,  Fr.;  Kothes  Schwefelqueck- 
silber,  Zinnober,  G. 

"  Take  of  Mercury,  forty  troyounces;  Sulphur,  eiyht  trrtymtnces.  To  the  Sulphur, 
previously  melted,  gradually  add  the  Mercury,  with  constant  stirring,  and  continue 
the  heat  until  the  mass  begins  to  swell.  Then  remove  the  vessel  from  the  fire,  and 
cover  it  closely  to  prevent  the  contents  from  inflaming.  When  the  mass  is  cold, 
rub  it  into  powder,  and  sublime."  L'.  S.  1870. 

This  preparation  has  been  discarded,  we  think  somewhat  prematurely,  by  the 
British  Council. 

Mercury  and  sulphur,  when  heated  together,  unite  with  great  energy,  and  a 
product  is  obtained,  which  by  sublimation  becomes  the  red  or  mercuric  sulphide.  In 
order  to  render  the  combination  more  prompt,  the  sulphur  is  first  melted ;  and  the 
addition  of  the  mercury  should  be  made  gradually,  while  the  mixture  is  constantly 
stirred.  Dr.  Barker  recommends  the  addition  of  the  metal  by  straining  it  upon  the 
melted  sulphur  through  a  linen  cloth,  whei*eby  it  falls  in  a  minutely  divided  state. 
When  the  temperature  has  arrived  at  a  certain  point,  the  combination  takes  place 
suddenly  with  a  slight  explosion,  attended  with  the  inflammation  of  the  sulphur, 
which  must  be  extinguished  by  covering  the  vessel.  A  black  mass  will  thus  be 
formed,  containing  generally  an  excess  of  sulphur,  which,  before  the  sublimation  is 
performed,  should  be  got  rid  of  by  gently  heating  the  matter,  reduced  to  powder,  on 
a  sand-bath.  The  sublimation  is  best  performed,  on  a  small  scale,  in  a  closely  stopped 
glass  matrass,  which  should  be  placed  in  a  crucible  containing  sand,  and,  thus  ar- 
ranged, exposed  to  a  red  heat.  The  equivalent  quantities  for  forming  this  sulphide 
are  32  of  sulphur  and  199-7  of  mercury. 

Preparation  on  the  Large  Scale.  Cinnabar  is  seldom  prepared  on  a  small 
scale,  being  made  in  large  quantities  for  the  purposes  of  the  arts.  Until  within  a 
few  years  it  was  nearly  all  manufactured  in  Europe,  but  it  is  now  made  to  an  enor- 
mous extent  in  this  country.  In  Holland,  where  it  is  largely  manufactured,  the 
sulphur  is  melted  in  a  cast-iron  vessel,  and  the  mercury  is  added  in  a  divided  state, 
by  causing  it  to  pass  through  chamois  leather.  As  soon  as  the  combination  has 
taken  place,  the  iron  vessel  is  surmounted  by  another,  into  which  the  cinnabar  is 
sublimed.  The  larger  the  quantity  of  the  materials  employed  in  one  operation,  the 
finer  will  be  the  tint  of  the  product.  It  is  also  important  in  the  manufacture  to 
use  the  materials  pure,  and  to  drive  off"  any  uncombined  sulphur  which  may  exist 
in  the  mass,  before  submitting  it  to  sublimation.  In  the  United  States,  Martin's 
method,  consisting  of  the  agitation  together  of  quicksilver,  sulphur,  and  an  alkaline 
sulphide,  appears  to  have  the  preference.* 

Properties,  etc.  "  Brilliant,  dark  red,  crystalline  masses,  or  a  fine,  bright,  scarlet 

♦  For  a  modification  of  this  method,  see  Journ.  de  Pharm.,  Avril,  1S75,  p.  363. 
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powder,  permanent  in  the  air,  odorless,  and  tasteless,  insoluble  in  water,  alcohol, 
nitric  or  hydrochloric  acid,  or  in  dilute  solutions  of  alkalies.  It  is  dissolved  by 
nitro-hydrochloric  acid  with  separation  of  sulphur.  When  heated,  the  salt  becomes 
brown  and  then  black,  but,  on  cooling,  it  reassumes  its  red  color.  At  a  higher 
temperature  it  takes  fire,  burns  with  a  bluish  flame,  emitting  the  odor  of  burning 
sulphur,  and  is  finally  volatilized  without  residue.  On  dissolving  the  salt  in  nitro- 
hydrochloric  acid  and  adding  an  excess  of  stannous  chloride,  metallic  mercury  is 
precipitated.  If  the  salt  be  treated  with  warm  solution  of  potassa,  the  filtrate, 
after  being  acidulated  with  hydrochloric  acid,  should  not  yield  a  yellow  or  orange- 
colored  precipitate  (arsenic,  antimony),  nor  should  it  produce  a  colored  precipi- 
tate with  acetate  of  leud  (chromates,  iodides,  or  other  sulphides).  •  If  the  salt  be 
digested  with  diluted  nitric  acid  for  five  minutes,  the  filtrate,  after  being  much 
diluted,  should  not  be  darkened  by  hydrosulphuric  acid  (abs  of  red  oxide  of  mer- 
cury or  of  lead)."  U.  S.  In  close  vessels  at  a  red  heat  it  sublimes  without  decompo- 
sition, and  condenses  in  a  mass,  composed  of  a  multitude  of  small  needles.  When 
duly  levigated,  it  furnishes  a  brilliant  red  powder,  which  is  the  paint  called  vermilion. 
The  same  compound  occurs  native,  being  the  sole  ore  from  which  mercury  is  ex- 
tracted. The  preparation,  if  purchased  in  powder,  should  be  carefully  examined ; 
as,  in  that  state,  it  is  sometimes  adulterated  with  red  lead,  dragon's  blood,  or  chalk. 
If  red  lead  be  present,  acetic  acid,  digested  with  it,  will  yield  a  yellow  precipitate 
(iodide  of  lead)  with  iodide  of  potassium.  Dragon's  blood  may  be  detected  by  alco- 
hol, which  will  take  up  the  coloring  matter  of  that  substance,  if  present ;  and,  if 
chalk  be  mixed  with  it,  efi"ervescence  will  be  excited  on  the  addition  of  an  acid. 
This  sulphide  consists  of  one  atom  of  mercury  199-7,  and  one  of  sulphur  32  =  23r7. 
Medical  Properties  and  Uses.  Cinnabar  is  at  present  only  employed  by  fumi- 
gation, as  a  rapid  sialagogue,  in  syphilitic  affections,  when  it  is  desired  to  obtain  an 
immediate  mercurial  impression.  Half  a  drachm  may  be  thrown  on  a  red-hot  iron, 
in  a  close  apartment,  the  fumes  inhaled  as  they  arise.  These  consist  of  sulphurous 
acid  gas  and  mercurial  vapor,  the  former  of  which  must  prove  highly  irritating  to 
the  patient's  lungs.  A  better  substance  for  mercurial  fumigation  is  the  black  oxide 
of  mercury.* 

HYDRARGYRUM.  C/:  5'.,  5r.     Mercury.    [Quicksiher.'] 

Hg;  199'7.  (HY-DRAR'giY-EUM.)  Hg;  99-85. 

Quicksilver;  Mercurius,  Argentum  Vivum;  Mercure,  Vif  Argent,  Fr.;  Quecksilber,  G.;  Mer- 
curio,  /^/  Az6gue,  Sj).  and  Port. 

Mercury  is  found  pure,  forming  an  amalgam  with  silver,  in  the  form  of  proto- 
chloride  (native  calomel),  but  most  abundantly  as  the  sulphide  or  native  cinnabar. 
Mines  of  this  metal  are  found  at  Almaden  in  Spain,  at  Idria  in  Carniola,  in  the 
duchy  of  Deux-ponts,  in  Belluno  a  province  of  Venetia,f  in  Corsica,  in  the  Philip- 
pine Islands  and  China,  near  Huancavelica  in  Peru,  near  Azogue  in  New  Granada, 
at  Durango  in  Mexico,  and  at  New  Almaden,  New  Idria,  and  other  localities  in 
Santa  Clara  County,  California,  about  sixty-six  miles  from  San  Francisco.  The  most 
ancient  mine  is  that  of  Almaden  in  Spain,  which  was  worked  before  the  Christian 
era.  This  mine,  and  the  mines  of  California,  are  the  most  productive  at  the  present 
'day  ;  the  Spanish  mine  yielding  about  three  millions  of  pounds,  and  the  California 
more  than  this  amount  annually.  The  ore  in  all  the  mines  mentioned  is  cinnabar. 
The  cinnabar  from  old  Almaden  is  of  a  dull  red  color  in  mass,  of  a  dull  brick-red 
color  when  in  fine  powder,  anc]  of  the  sp.  gr.  3-6.  That  from  New  Almaden  is  of 
a  bright  red  color,  slightly  inclining  to  purple,  not  so  hard  as  the  Spanish  ore,  of 
a  brilliant  vermilion  color  in  powder,  and  having  the  sp.  gr.  4-4.     The  California 


*  Black  SufpJiide  nf  Mercury.  Ethiops  Mineral.  Hi/drargi/ri  Snlphiiretnm  Nifirum.  Though 
•y  properly  discarded  from  the  Pharmacopoeias,  this  has  too  long  occupied  a  place  in  the  cata- 
;ue  of  the  Materia  Medica  to  be  passed  over  without  some  notice.  The  following  was  the  formula 
the  U.  S.  Pharmacopoeia  of  1850,  for  its  preparation.  "  Take  of  Mercury,  Sulphur,  each,  a  pound. 
lb  them  together  till  all  the  globules  disappear."  U.  S.  It  is  now  very  rarely  used.  For  an  ac- 
count of  its  properties,  see  U.  S.  Dispensatory,  1-lth  edition,  p.  1259. 

t  For  an  account  of  these  Italian  mines  and  the  mode  of  working  them,  see  P.  J.  Tr.,  March, 
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cinnabar  is  richer  in  mercnry,  because  purer,  than  the  Spanish  ;  the  former  yielding 
about  70,  the  latter  about  38  per  cent,  of  Biercury,  according  to  the  analysis  of  Mr. 
Adam  Bealey.  The  California  mine  had  been  long  known  to  the  Indians,  but  its 
commercial  value  was  first  made  known  about  1843,  by  a  Mexican,  named  Cas- 
tiilero,  who  became  its  first  owner.  At  present  it  is  in  the  hands  of  Americans. 
(See  P.  J.  Tr.,  Feb.  1855  ;  also  a  paper  by  Dr.  Ruschenberger.  U.S.N. ,  in  A.  J.  P., 
March,  1856.)  Dr.  Ruschenberger  has  detected  selenium  in  California  cinnabar. 
A  quicksilver  ore  has  been  found  in  Macon  County,  Tennessee,  where  it  is  said  to 
exist  in  vast  quantities.  According  to  Mr.  E.  S.  Wayne,  it  is  a  talcose  rock,  and 
contains  mercury  in  the  metallic  state,  yielding  7'5  per  cent,  of  the  metal.  {A.  J.  P., 
18G8,  p.  76.)  Mercury  has  also  been  found  in  the  island  of  Borneo,  district  of 
Sarawak.  (Chetn.  Xews,  Nov.  5,  1869,  p.  224.) 

Extraction,  etc.  Mercury  is  obtained  almost  exclusively  from  the  sulphide  or 
native  cinnabar.  It  is  extracted  by  two  principal  processes.  According  to  one  pro- 
cess, the  mineral  is  picked,  pounded,  and  mixed  with  lime.  The  mixture  is  then 
introduced  into  cast-iron  retorts,  which  are  placed  in  rows,  one  above  the  other,  in 
an  oblong  furnace,  and  connected  with  earthenware  receivers,  one-third  full  of  water. 
Heat  being  applied,  the  lime  combines  with  the  sulphur,  so  as  to  form  sulphide  and 
sulphate  of  calcium ;  while  the  mercury  distils  over,  and  is  condensed  in  the  re- 
ceivers. The  other  process  is  practised  at  Almaden  in  Spain.  Here  a  square  fur- 
nace is  employed,  the  floor  of  which  is  pierced  with  many  holes,  for  the  passage  of 
the  flame  from  the  fireplace  beneath.  In  the  upper  and  lateral  part  of  the  furnace, 
holes  are  made,  communicating  with  several  rows  of  ahideh,  formed  of  adapters 
passing  into  one  another,  which  terminate  in  a  small  chamber  that  serves  both  as 
condenser  and  receiver.  The  mineral,  having  been  picked  by  hand  and  pulverized, 
is  kneaded  with  clay,  and  formed  into  small  masses,  which  are  placed  on  the  floor 
of  the  furnace.  Heat  being  applied,  the  sulphur  burns,  and  the  volatilized  mercury 
passes  through  the  aludels  to  be  condensed  in  the  chamber.  The  process  pursued 
at  New  Almaden  is  described  by  Dr.  Ruschenberger.  (See  A.  J.  P.,  March,  1856.) 

Mercury,  as  found  in  commerce,  is  contained  in  cylindrical  wrought-iron  bottles, 
called  flasks,  each  containing  75  pounds.  Since  the  regular  working  of  the  Califor- 
nia mine  of  New  Almaden,  the  impoitation  of  the  metal  from  Spain  and  Austria 
has  gradually  diminished,  and  at  present  the  domestic  production  is  suflBcient  not 
only  to  supply  the  home  consumption,  but  to  give  an  excess  for  exportation.  The 
different  mines  of  California  were,  in  the  year  1862,  said  to  be  yielding  mercury  at 
the  rate  of  four  millions  of  pounds  per  annum  (A.  J.  P.,  Sept.  1862.  p.  410),  and 
in  1877  the  yield  had  increased  to  over  six  million  pounds,  but  in  1881  it  had  de- 
creased to  four  and  a  half  million  pounds.  The  exports  are  made  principally  to 
China,  Mexico,  Chili,  and  Peru.  The  chief  uses  of  the  metal  are  in  mining  silver 
and  gold,  in  preparing  vermilion,  in  making  thermometers  and  barometers,  in  silver-* 
ing  looking-glasses,  and  in  forming  various  pharmaceutical  compounds. 

Properties.  Mercury  is  "  a  shining,  silver-white  metal,  liquid  at  temperatures 
above  — iO°  C.  ( — 10°  F.),  odorless  and  tasteless,  and  insoluble  in  ordinary  solvents, 
but  soluble  in  nitric  acid  without  residue.  Sp.  gr.  135.  At  the  common  tem- 
perature it  volatilizes  very  slowly,  more  rapidly  as  the  temperature  increases,  and 
at  350°  C.  (662°  F.)  it  boils,  being  finally  volatilized  without  residue.  When 
globules  of  Mercury  are  dropped  upon  white  paper,  they  should  roll  about  freely,  re- 
taining their  globular  form,  and  leaving  no  streaks  or  traces.  It  should  be  perfectly 
dr}-  and  present  a  bright  surface.  On  boiling  5  Gm.  of  distilled  water  with  5  Gm. 
of  Mercury,  and  4*5  Gm.  of  hyposulphite  of  sodium,  in  a  test-tube,  for  about  one 
minute,  the  Mercury  should  not  lose  its  lustre  and  should  not  acquire  more  than  a 
slightly  yellowish  shade  (abs.  of  more  than  slight  traces  of  foreign  metals)."  U.  S. 
TV  hen  perfectly  pure  it  undergoes  no  alteration  by  the  action  of  air  or  water,  but  in 
its  ordinary  state  suffers  a  slight  tarnish.  When  heated  to  near  the  boiling  point, 
It  gradually  combines  with  oxygen,  and  is  converted  into  mercuric  oxide ;  but  at  the 
temperature  of  ebullition  it  parts  with  the  oxygen  with  which  it  had  combined,  and 
is  reduced  again  to  the  metallic  state.  Its  sp.  gr.  is  135,  and  its  atomic  weight 
200.  It  boils  at  35725°  C.  (669°  F.),  yielding'a  colorless  vapor,  and  congeals  at 
49 
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— 39-4°  C.  ( — 39°  F.),  forming  a  malleable  solid  of  tin-white  color.  It  is  a  good 
conductor  of  heat,  and  its  specific  heat  is  small.  It  is  not  attacked  by  hydrochloric 
acid,  nor  by  cold  sulphuric  acid  ;  but  boiling  sulphuric  acid  or  cold  nitric  acid 
dissolves  it,  producing  mercurous  sulphate  and  mercurous  nitrate  respectively ; 
with  the  extrication,  in  the  former  case,  of  sulphurous  acid  ;  in  the  latter,  of  nitrogen 
dioxide  becoming  hyponitric  acid  fumes.  Its  combinations  are  numerous,  and  several 
of  them  constitute  important  medicines.  It  forms  two  series  of  compounds,  the 
mercurous  compounds  containing  the  group  (Hg2)",.and  the  mercuric  compounds 
containing  the  single  atom  Hg". 

Mercury,  as  it  occurs  in  commerce,  is  in  general  suflBciently  pure  for  pharmaceu- 
tical purposes.  Occasionally  it  contains  foreign  metals,  as  lead,  tin,  zinc,  and  bis- 
muth. Mr.  Brande  informs  us  that,  in  examining  large  quantities  of  this  metal  in 
the  London  market,  he  found  it  only  in  one  instance  intentionally  adulterated.  When 
impure,  the  metal  has  a  dull  appearance,  leaves  a  trace  on  white  paper,  is  deficient 
in  due  fluidity  and  mobility,  as  shown  by  its  not  forming  perfect  globules,  is  not  to- 
tally dissipated  by  heat,  and,  when  shaken  in  a  glass  bottle,  coats  its  sides  with  a 
pellicle,  or,  if  very  impure,  deposits  a  black  powder.  If  agitated  with  strong  sul- 
phuric acid,  the  adulterating  metals  become  oxidized  and  dissolved,  and  thus  the 
mercury  may  to  a  limited  extent  be  purified.  Lead  is  detected  by  shaking  the  sus- 
pected metal  with  equal  parts  of  acetic  acid  and  water,  and  then  testing  the  acid  by 
sulphate  of  sodium,  or  iodide  of  potassium.  The  former  will  produce  a  white,  the 
latter  a  yellow  precipitate,  if  lead  be  present.  Bismuth  is  discovered  by  dropping  a 
nitric  solution  of  the  mercury,  prepared  without  heat,  into  distilled  water,  when  sub- 
nitrate  of  bismuth  will  be  precipitated.  The  complete  solubility  of  the  metal  in 
nitric  acid  shows  that  tin  is  not  present ;  and,  if  sulphuretted  hydrogen  does  not  act 
upon  hydrochloric  acid  previously  boiled  upon  the  metal,  the  absence  of  contami- 
nating metals  is  shown. 

Mercury  may  be  purified  by  digesting  it  with  a  small  portion  of  weak  nitric  acid, 
or  with  a  solution  of  mercuric  chloride  (corrosive  sublimate)  ;  whereby  all  the 
ordinary  contaminating  metals  will  be  removed.  The  purification  by  nitric  acid  is, 
according  to  L.  Meyer  {Zeit.  Anal.  Chem.,  ii.  241),  best  efiected  as  follows.  The 
metal  is  allowed  to  flow  in  a  very  thin  stream  from  a  small  opening  in  a  glass  funnel 
into  a  wide  glass  tube  1-25  m.  high  and  5  cm.  in  diameter,  which  contains  a  mix- 
ture of  water  and  100  C.c.  of  nitric  acid.  A  narrow  tube  is  fastened  to  the  bottom 
of  this,  from  which  the  pure  metal  flows ;  it  has  then  only  to  be  washed  with  water 
and  dried.  The  above  operation  may  have  to  be  repeated  several  times,  and  the 
metal  if  pure  must  leave  no  residue  when  dissolved  in  pure  nitric  acid,  evaporated 
to  dryness  and  ignited.  Mercury,  however,  is  usually  purified  by  distillation.  To 
separate  mechanical  impurities,  moisture,  small  quantities  of  oxide,  mercury  may  be 
filtered  by  collecting  it  in  a  sound  piece  of  chamois  leather  and  gathering  the  corners 
together,  forcibly  squeezing  the  particles  through  the  pores  of  the  leather. 

The  British  Pharmacopoeia  of  1864  gave  the  following  process  for  the  purifica- 
tion of  mercury,  using  for  this  purpose  an  impure  form  of  the  metal,  under  the  name 
of  Commercial  Mercury  or  Quicksilver. 

"  Take  of  Mercury  of  Commerce  three  pounds  [avoirdupois]  ;  Hydrochloric  Acid 
three  fluidrachms  ;  Distilled  Water  a  sufficiency.  Place  the  Commercial  Mercury 
in  a  glass  retort  or  iron  bottle,  and  applying  heat  cause  two  pounds  and  a  half  of  the 
metal  to  distil  over  into  a  fiask  employed  as  a  receiver.  Boil  on  this  for  five  minutes 
the  Hydrochloric  Acid  diluted  with  nine  fluidrachms  of  Distilled  Water,  and  having, 
by  repeated  afi'usions  of  Distilled  Water  and  decantations,  removed  every  trace  of 
acid,  let  the  mercury  be  transferred  to  a  porcelain  capsule,  and  dried  first  by  filtering 
paper,  and  finally  on  a  water-bath."  Br. 

Mercury,  being  much  more  volatile  than  the  contaminating  metals,  rises  first  in 
distillation,  while  they  are  left  behind.  But  it  is  necessary  to  avoid  pushing  the  dis- 
tillation too  far ;  for  in  that  event,  some  of  the  foreign  metals  are  apt  to  be  carried 
over.  The  British  Council,  on  account  of  this  danger,  directed  only  five-sixths  of  the 
mercury  to  be  distilled.  The  distilled  product  is  boiled  for  a  few  minutes  with  diluted 
hydrochloric  acid,  which,  while  it  does  not  attack  the  mercury,  dissolves  any  contamina- 
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ting  metals  which  may  have  passed  over.  The  distillation  is  directed  to  be  performed 
from  a  glass  retort  or  iron  bottle ;  but  it  is  more  conveniently  conducted  from  the 
latter,  over  a  common  fire,  into  water  contained  in  a  receiver.  In  small  operations  a 
wash  hand  basin  will  answer  for  a  receiver.  Millon  has  ascertained  the  curious  fact, 
that  the  presence  of  so  small  a  quantity  as  one  ten-thousandth  of  lead  or  zinc  in  mer- 
cury raises  its  boiling  point.  M.  Violette  has  made  known  a  method  of  distilling 
mercury,  or  amalgamated  silver,  which  presents  many  advantages.  It  consists  in  sub- 
jecting the  metal,  in  iron  vessels,  to  a  current  of  high-pressure  steam,  which  serves 
the  double  purpose  of  imparting  the  necessary  heat,  and  carrying  over  the  mercurial 
vapor  by  a  mechanical  agency.  {Philos.  Mag.,  Dec.  1850.)  As  it  is  difficult  and 
troublesome  to  purify  mercury  by  distillation,  it  is  better  to  purchase  pure  samples 
of  the  metal,  which  may  always  be  found  in  the  market. 

Medical  Properties.  Mercury  in  its  uncombined  state  is  inert ;  but,  in  combina- 
tion, acts  as  a  peculiar  and  universal  stimulant.  When  exhibited  in  minute  division, 
as  it  exists  in  several  preparations,  it  produces  its  peculiar  effects ;  but  this  does  not 
prove  that  the  uncombined  metal  is  active,  but  only  that  the  condition  of  minute 
division  is  favorable  to  chemical  combination,  and  consequently  to  its  solution  in  the 
stomach.  Its  compounds  exhibit  certain  general  medical  properties  and  effects  which 
belong  to  the  whole  as  a  class  ;  while  each  individual  preparation  is  characterized  by 
some  peculiarity  in  its  operation.  In  this  place  we  shall  consider  the  physiological 
action  of  mercury,  and  the  principles  by  which  its  administration  should  be  regu- 
lated ;  while  its  effects  as  modified  in  its  different  combinations  will  be  noticed 
under  the  head  of  the  several  preparations.  Of  the  modus  operandi  of  mercury  we 
know  nothing,  except  that  it  possesses  a  peculiar  alterative  power  over  the  vital  func- 
tions. This  alterative  power  is  sometimes  exerted,  without  being  attended  with  any 
other  vital  phenomenon  than  the  removal  of  disease ;  while  at  other  times  it  is  ac- 
companied with  certain  obvious  effects,  such  as  a  quickened  circulation,  a  frequent 
jerking  pulse,  and  increased  activity  of  all  the  secretory  functions,  particularly  those 
of  the  salivary  glands  and  the  liver. 

"When  mercury  acts  slowly  as  an  alterative,  there  is  not  the  least  apparent  dis- 
turbance of  the  circulation.  When  it  operates  decidedly  and  obviously,  it  is  very 
prone  to  cause  an  immoderate  flow  of  saliva,  and  produce  the  condition  denominated 
ptyalism  or  salivation.  Mercury  has  been  detected  in  most  of  the  solids  and  fluids 
of  the  body,  including  the  blood.  When  in  the  blood  it  cannot  be  detected  by  the 
ordinary  tests,  on  account  of  its  intimate  union  with  the  organic  matter  of  that 
liquid.  To  discover  it,  the  blood  must  be  subjected  to  destructive  distillation.  The 
liver  is  the  organ  which  retains  mercury  the  longest.  It  has  been  detected  in  that 
viscus,  though  absent  in  the  lungs,  heart,  bile,  and  spinal  marrow.* 

Mercury  has  been  used  in  almost  everj'  disease,  but  too  often  with  evil  results. 
In  functional  derangement  of  the  digestive  organs,  mercurials  in  minute  doses  often 
exert  a  salutary  operation,  subverting  the  morbid  action,  and  that,  too,  by  their  slow, 
alterative  effect,  without  affecting  the  mouth.  In  these  cases  no  decided  disturb- 
ance of  the  vital  functions  takes  place ;  but  the  alvine  discharges,  if  clay-colored, 
are  generally  restored  to  their  natural  hue :  whether  the  liver  be  torpid  and  ob- 
structed as  in  jaundice,  or  pouring  out  a  redundancy  of  morbid  bile  as  in  melaena, 
the  judicious  use  of  mercury  seems  equally  efficacious  in  unloading  the  viscus,  or 
restoring  its  secretion  to  a  healthy  state.  In  chronic  inflammation  of  the  mucous 
and  serous  membranes,  the  alterative  effects  of  mercury  are  sometimes  attended  with 
much  benefit.  In  many  of  these  cases  effusion  has  taken  place ;  and,  under  these 
circumstances,  the  mercury  often  proves  useful,  as  well  by  promoting  absorption  as 
by  removing  the  chronic  inflammation  on  which  the  effusion  depends.  Hence,  it 
is  often  given  with  advantage  in  chronic  forms  of  meningitis,  bronchitis,  pleuritis, 
pneumonia,  dysentery,  rheumatism,  etc.,  and  in  hydrocephalus,  hydrothorax,  ascites, 
and  general  dropsy. 

Mercury  may  also  be  advantageously  resorted  to  in  certain  states  of  febrile  disease. 
In  some  forms  of  remittent  and  typhoid  fever,  a  particular  stage  is  marked  by  a 
parched  tongue,  torpor  of  the  bowels,  scanty  urine,  and  dryness  of  the  surface. 

*Fora  method  of  detecting  mercury  in  the  urine,  see  P.  J.  Tr.,  Aug.  1873,  p.  145. 
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Here  the  very  cautious  employment  of  mercury  is  sometimes  serviceable.     It  acts 
in  such  cases  by  increasing  the  secretions. 

In  syphilitic  affections,  mercury,  until  of  late  years,  was  held  to  be  indispensable. 
Of  its  mode  of  action  in  these  affections  we  know  nothing.  Without  entering  into 
the  question  of  the  necessity  of  mercury  in  venereal  complaints,  we  are  free  to  admit 
that  the  discussion  which  has  grown  out  of  it  has  shown  that  this  remedy  has  fre- 
quently been  unnecessarily  resorted  to  in  syphilis. 

For  inducing  the  specific  effects  of  mercury  on  the  constitution,  blue  pill  or  calo- 
mel is  generally  resorted  to.  In  order  to  procure  what  we  have  called  the  slow 
alterative  effects  of  the  metal,  from  half  a  grain  to  a  grain  (0-03  to  0-067  G-m.)  of 
blue  pill  may  be  given  in  the  twenty-four  hours,  or  from  a  sixth  to  a  fourth  of  a 
grain  (O'Ol  to  0-016  Gm.)  of  calomel;  or,  if  a  gentle  ptyalism  be  our  object,  two 
or  three  grains  (0-13  or  ()-20  Gm.)  of  the  former,  or  a  grain  of  the  latter  (0-067 
Gm.)  two  or  three  times  a  day.  Where  the  bowels  are  peculiarly  irritable,  it  is 
often  necessary  to  introduce  the  metal  by  means  of  friction  with  mercurial  oint- 
ment ;  and  where  a  speedy  effect  is  desired,  the  internal  and  external  use  of  the 
remedy  may  be  simultaneously  resorted  to. 

The  first  observable  effects  of  mercury  in  inducing  ptyalism  are  a  coppery  taste 
in  the  mouth,  a  slight  soreness  of  the  gums,  and  an  unpleasant  sensation  in  the 
sockets  of  the  teeth,  when  the  jaws  are  firmly  closed.  Shortly  afterwards  the  gums 
begin  to  swell,  a  line  of  whitish  matter  is  seen  along  their  edges,  and  the  breath  is 
infected  with  a  peculiar  and  very  disagreeable  smell,  called  the  mercurial  fetor. 
The  saliva  at  the  same  time  begins  to  flow;  and,  if  the  affection  proceed,  the  gums, 
tongue,  throat,  and  face  become  much  swollen  ;  ulcerations  attack  the  lining  mem- 
brane of  the  mouth  and  ftiuces  ;  the  jaws  become  excessively  painful  ;  the  tongue 
is  coated  with  a  thick  whitish  fur ;  and  the  saliva  flows  in  streams  from  the  mouth. 
It  occasionally  happens  that  the  affection  of  the  mouth  proceeds  to  a  dangerous  ex- 
tent, inducing  extensive  ulceration,  gangrene,  and  even  hemorrhage.  The  best 
remedies  are  astringent  and  detergent  gargles,  used  weak  at  first,  as  the  parts  are 
extremely  tender.  In  cases  attended  with  swelling  and  protrusion  of  the  tongue, 
the  wash  is  best  applied  by  injection,  by  means  of  a  large  syringe.  We  have  found 
lead-water  among  the  best  applications  in  these  cases ;  and  dilute  solutions  of  chlori- 
nated soda  or  of  chlorinated  lime,  while  they  correct  the  fetor,  will  be  found  to 
exert  a  curative  influence  on  the  ulcerated  surfaces.  A  wash  of  nitrate  of  silver, 
made  by  dissolving  eight  grains  (0-52  Gm.)  in  a  fluidounce  (30  C.c.)  of  water, 
has  also  been  used  with  benefit.  As  excessive  ptyalism  and  its  frequent  attend- 
ants of  severe  inflammation  and  ulceration  of  the  mouth  and  fauces  are  not  at  all 
essential  to  the  remedial  constitutional  effects  of  mercury,  it  becomes  desirable  if 
possible  to  moderate  or  prevent  them  ;  and  for  this  purpose  it  is  believed  that  the 
simultaneous  use  of  chlorate  of  potassium  is  very  effective.  (See  N.  R.,  Jan.  1873, 
p.  217.) 

While  the  system  is  under  the  action  of  mercury,  the  blood  is  more  watery  than 
in  health,  less  charged  with  albumen,  fibrin,  and  red  globules,  and  loaded  with  a 
fetid  fatty  matter.  {Dr.  S.  Wright,  quoted  by  Christison.)  When  drawn  from  a 
vein,  it  exhibits  the  same  appearance  as  in  inflammation. 

In  the  foregoing  observations,  we  have  described  the  ordinary  effects  of  mercury  ; 
but  occasionally,  in  peculiar  constitutions,  its  operation  is  quite  different,  being  pro- 
ductive of  a  dangerous  disturbance  of  the  vital  functions.  The  late  Mr.  Pearson 
gave  a  detailed  account  of  this  occasional  peculiarity  in  the  operation  of  mercury, 
in  his  work  on  the  venereal  disease.  The  symptoms  which  characterize  it  are  a 
small  and  frequent  pulse,  anxiety  about  the  praeeordia,  pale  and  contracted  counte- 
nance, great  nervous  agitation,  and  alarming  debility.  Their  appearance  is  the  signal 
for  discontinuing  the  mercury  ;  as  a  further  perseverance  with  it  might  be  attended 
with  fatal  consequences.  Mercury  also  produces  a  peculiar  eruption  of  the  skin, 
which  is  described  by  writers  under  the  various  names  of  hydrargyria,  eczema 
mercnriale,  and  lepra  mercnrialis. 

Those  who  work  in  mercury,  and  are,  therefore,  exposed  to  its  vapor,  such  as 
water-gilders,  looking-glass  silverers,  and  quicksilver  miners,  are  injured  seriously 
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in  their  health,  and  not  unfrequently  affected  with  shaking  palsy,  attended  with 
vertigo  and  other  cerebral  disorders.     The  miners  are  often  salivated. 

Many  plants,  exposed  to  the  influence  of  the  vapor  spontaneously  rising  from 
mercury  in  confined  air,  perish  in  a  few  days ;  while,  if  sulphur  be  placed  by  the 
side  of  the  metal,  no  effect  of  the  kind  is  experienced.  (Boussingault,  Journ.  de 
Fharm.  et  de  Chim.,  Sept.  1867,  p.  176.)  A  probable  inference  from  this  fact  is, 
that  workmen,  necessarily  exposed  to  the  vapor  of  mercury,  might  be  protected  by 
the  presence  of  sulphur  in  suflScient  quantity. 

Mercury  is  sometimes  given  in  the  metallic  state,  in  the  quantity  of  a  pound  or 
two,  in  obstruction  of  the  bowels,  to  act  by  its  weight ;  but  the  practice  is  of  doubt- 
ful advantage. 

Mercury  is  detected  with  great  delicacy  by  Smithson's  process,  which  consists  in 
the  use  of  a  plate  of  tin,  lined  with  one  of  gold,  in  the  form  of  a  spiral.  When 
immersed  in  a  mercurial  solution,  this  galvanic  combination  causes  the  precipitation  of 
the  mercury  on  the  gold,  which  consequently  contracts  a  white  stain.  In  order  to  be 
sure  that  the  stain  is  caused  by  mercury,  the  metal  must  be  volatilized  in  a  small  tube, 
so  as  to  obtain  a  characteristic  globule.  MM.  Danger  and  Flandin  have  improved  on 
Smithson's  process.  (See  Chem.  Gaz.,  No.  61,  p.  191.)  A  minute  portion  of  any 
of  the  preparations  of  mercury,  either  in  the  solid  state  or  in  concentrated  solution, 
being  placed  on  a  bright  plate  of  copper,  and  a  drop  of  a  strong  solution  of  iodide  of 
potassium  added,  a  silvery  characteristic  stain  will  immediately  appear  on  the  copper. 
Mercury  is  officinal : — 
I.  In  the  Metallic  State. 

Hydrargyrum,  U.  ,S'.,  Br. — Mercury. 

Emplastrum  Ammoniaci  cum  Hydrargyro,  IT.  S.,  Br. — Plaster  of  Am- 
moniac with  Mercury. 
Emplastrum  Hydrargyri,  Ui  S.,  Br. — Plaster  of  Mercury. 
Hydrargyrum  cum  Creta,  V.  S.,  Br. — Mercury  with  Chalk. 
Massa  Hydrargyri,  U.  S.;  Pilula  Hydrargyri,  Br. — Mass  of  Mercury. 

Mercurial  Pills.     Blue  Pills. 
Unguentum  Hydrargyri,  C  S.,  Br. — Mercurial  Ointment. 
Liuimentum  Hydrargyri,  Br. — Liniment  of  Mercury. 
Suppositoria  Hydrargyri,  Br. — Mercurial  Suppositories. 
Unguentum   Hydrargyri  Compositum,  Br. — Compound  Ointment 
of  Mercury. 
n.  Oxidized. 

Hydrargyri  Oxidum  Rubrum,  ^aS^.,  Br. — Red  Oxide  of  Mercury.  Red 
Precipitate. 
Unguentum  Hydrargyri  Oxidi  Rubri,  U.  S.,  Br. —  Ointment  of  Red 
Oxide  of  Mercury.     Red  Precipitate  Ointment. 
Hydrargyri  Oxidum  Flavum,  C  S.,  Br. —  Yelloio  Oxide  of  Mercury. 
Unguentum  Hydrargyri  Oxidi  Flavi,  U.  S. —  Ointment  of  Yellow  Ox- 

ide  of  Mercury. 
Oleatum  Hydrargyri,  U.S. —  Oleate  of  Mercury. 
m.  Sulphuretted. 

Hydrargyri  Sulphidum  Rubrum,  U.  S.  —  Red  Sulphide  of  Mercury. 
Cinnabar. 
IT.  As  Mercurous  Chloride. 

Hydrargyri   Chloridum   Mite,  U.  S.j   Hydrargyri  Subchloridum,  Br. — 
Mild  Chloride  of  Mercury.      Mercurous  Chloride.      Calomel. 
Lotio  Hydrargyri  Nigra,  Br. — Black  Mercurial  Lotion. 
Pilulae  Antimonii  Compositae,  C  S.;  Pilula  Hydrargyri  Subchloridi 
Composita,  Br. —  Compound  Pills  of  Antimony.   Compound  Pills 
of  Calomel.     Plummers  Pills. 
Pilulse  Catharticae  Compositae,  U.  S. —  Compound  Cathartic  PiU*. 
V.  As  Mercuric  Chloride. 

Hydrargyri  Chloridum  Corrosivnm,  U.S.;  Hydrargyri  Perchloridum,  5r. 
— Corrosive  CIdoride  of  Mercury.     Corrosive  Sublimate. 


774  Hydrargyrum. — Hydrargyrum  Ammoniatum.  pakt  i. 

Hydrargyrum  Ammoniatuia,  U.  S.,  Br. — Ammoniated  Mercury.  White 
Precipitate. 
Unguentum  Hydrargyri  Ammoniati,  U.  S.,  Br. —  Ointment  of  Am- 
moniated Mercury.      White  Precipitate  Ointment. 
Liquor  Hydrargyri  Perchloridi,  Br. — itolution  of  Perchloride  of  Mer- 

Lotio  Hydrargyri  Flava,  Br. —  Yellow  Mercurial  Lotion. 
VI.  Combined  with  Iodine. 

Hydrargyri   lodidum   E-ubrum,    U.  S.,  Br. — Red  Iodide  of  Mercury. 
Mercuric  Iodide. 
Liquor  Arsenii  et  Hydrargyri  lodidi,  U.  S. — Solution  of  Iodide  of 

Arsenic  and  Mercury.     Donovan's  Solution. 
Unguentum  Hydrargyri  lodidi  Rubri,  Br. —  Ointment  of  Red  Iodide 
of  Mercury. 
Hydrargyri  lodidum  Viride,    U.  S.,  Br. — Green  Iodide  of  Mercury. 
Mercurous  Iodide. 
VII.  Combined  with  Cyanogen. 

Hydrargyri  Cyanidum,  U.  S. —  Cyanide  of  Mercury. 
VIII.  Oxidized  and  combined  with  Acids. 

Liquor  Hydrargyri  Nitratis,  U.  S.;  Liquor  Hydrargyri  Nitratis  Acidus, 

Br. — Solution  of  INitrate  of  Mercury.     3Iercuric  Nitrate. 
Unguentum   Hydrargyri  Nitratis,  U.  S.,  Br. —  Ointment  of  Nitrate  of 

Mercury.      Citrine  Ointment. 
Hydrargyri  Sulphas,  Br. — Sulphate  of  Mercury.     Mercuric  Sulphate. 
Hydrargyri  Sulphas  Flava,  U.  S. —  Yellow  Sulphate  of  Mercury.  Turpeth 
Mineral.     Mercuric  Oxysulphate. 

HYDRARGYRUM  AMMONIATUM.  U.  S.,  Br.     Ammoniated 
Mercury.     [  White  Precipitate.     Ilercurainmonium  Chloride.'] 

NH2  Hg  Cl;  251'1.        (HY-DRAR'gr-RUM  AM-MO-NI-A'TUM.)  NH2  Hg2  CI;  251-1. 

Hydrargyri  Precipitatum  Album;  Hydrargyri  Aminonio-Chloriduin. 

"  Corrosive  Chloride  of  Mercury,  ten  parts  [or  one  ounce  av.]  ;  Water  of  Ammo- 
nia, Distilled  Water,  each,  a  sufficient  quantity.  Dissolve  the  Corrosive  Chloride 
of  Mercury  in  tivo  hundred  parts  [or  twenty  fluidounces]  of  warm  Distilled  Water; 
filter  the  solution  and  allow  it  to  cool.  Pour  the  filtrate  gradually,  and  constantly 
stirring,  into  fifteen  parts  [or  one  and  a  half  fluidounces]  of  Water  of  Ammonia, 
taking  care  that  the  latter  shall  remain  in  slight  excess.  Collect  the  precipitate 
upon  a  filter,  and  when  the  liquid  has  drained  from  it  as  much  as  possible,  wash 
it  twice  with  a  mixture  of  twenty  jmrts  [or  two  fluidounces]  of  Distilled  Water  and 
07ie  part  [or  fifty  minims]  of  Water  of  Ammonia.  Finally,  dry  the  precipitate, 
between  sheets  of  bibulous  paper,  in  a  dark  place,  at  a  temperature  not  exceeding 
30°  C.  (86°  F.)."  U.  S. 

"  Take  of  Perchloride  of  Mercury  three  ounces  [avoirdupois]  ;  Solution  of  Am- 
monia, four  Jiuidounces  ;  Distilled  Water  three  pints  [Imperial  measure].  Dissolve 
the  Perchloride  of  Mercury  in  the  Water  with  the  aid  of  a  moderate  heat ;  mix  the 
Solution  with  the  Ammonia,  constantly  stirring ;  collect  the  precipitate  on  a  filter, 
and  wash  it  well  with  cold  Distilled  Water  until  the  liquid  which  passes  through 
ceases  to  give  a  precipitate  when  dropped  into  a  solution  of  nitrate  of  silver  acidu- 
lated with  nitric  acid.  Lastly,  dry  the  product  at  a  temperature  not  exceeding 
212°."  Br. 

The  Pharmacopoeias  now  agree  in  obtaining  white  precipitate  by  precipitating  a 
solution  of  corrosive  sublimate  by  ammonia.  When  ammonia,  in  slight  excess,  is 
added  to  a  cold  solution  of  corrosive  sublimate,  chloride  of  ammonium  is  formed  in 
solution,  and  the  white  precipitate  of  the  Pharmacopoeias  is  thrown  down.  The 
precipitate  is  washed  twice,  according  to  the  U.  S.  formula,  a'ccording  to  the  British, 
with  greater  precision,  until  they  cease  to  give  evidence  of  the  presence  of  a  chlo- 
ride by  producing  a  precipitate  with  nitrate  of  silver  acidulated  with  nitric  acid. 
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The  matter  washed  away  is  chloride  of  ammonium  and  the  excess  of  ammonia  em- 
ployed ;  and  hence  the  washings,  agreeably  to  the  directions  of  the  British  formula, 
are  tested  with  an  acid  solution  of  nitrate  of  silver.  The  white  precipitate  forms 
according  to  the  following  reaction  :  HgCi^  +  2NH3=  NH^Cl  +  NH.HgCl.  In 
other  words,  one  molecule  of  corrosive  sublimate  reacts  with  two  of  ammonia,  and 
yields  one  molecule  of  ammonium  chloride  and  one  of  niercur-ammonium  chloride, 
or  white  precipitate.  As  the  molecular  weight  of  corrosive  sublimate  is  2705,  and 
of  the  ammonium  needed  34,  if  water  of  ammonia  be  taken  containing  10  per  cent, 
of  ammonia  gas,  the  proportions  would  be  2705  to  340.  The  Pharmacopoeia  directs 
10  parts  of  sublimate  to  15  of  water  of  ammonia.  A  method  of  making  white  pre- 
cipitate, said  to  be  employed  by  large  manufacturers,  substitutes  chloride  of  ammo- 
nium and  carbonate  of  sodium  for  ammonia.  As  the  product  contains  less  mercury 
than  the  oflScinal  preparation,  and  is  in  commerce,  it  is  important  to  be  able  to  dis- 
tinguish the  two.  According  to  Prof.  Redwood,  this  can  be  done  by  heating,  the 
officinal  preparation  volatilizing  without  fusing,  the  unauthorized,  fusing  before 
volatilizing ;  Prof.  Attfield  has,  however,  shown  that  fusibility  does  not  necessarily 
indicate  that  the  specimen  contains  only  65  per  cent,  of  mercury,  or  infusibility 
demon.strate  that  it  contains  the  officinal  proportion  of  79  i  per  cent.  The  com- 
mercial variety  differs  somewhat  from  the  present  officinal  preparation  in  composi- 
tion, its  formula  being  N^HgHgClj  (or  merciir-diammonium  chloride). 

Properties.  "  White,  pulverulent  pieces,  or  a  white  powder,  permanent  in  the 
air,  odorless  and  tasteless,  and  insoluble  in  water  or  alcohol.  At  a  temperature 
below  a  red  heat  the  salt  is  decomposed  without  fusion,  and  at  a  red  heat  it  is 
wholly  volatilized.  When  heated  with  solution  of  potassa,  the  salt  becomes  yellow 
and  evolves  vapor  of  ammonia.  It  is  completely  soluble  in  a  cold  solution  of  hypo- 
sulphite of  sodium,  with  evolution  of  ammonia  ;  on  heating  this  solution  for  a  short 
time,  it  separates  red  mercuric  sulphide,  which,  on  protracted  boiling,  turns  black. 
The  salt  should  be  soluble  in  hydrochloric  acid  without  residue  (mercurous  salt), 
and  without  effervescence  (carbonate).  Its  solution  in  acetic  acid  should  not  be 
rendered  turbid  by  diluted  sulphuric  acid  (lead)."  U.  S. 

Adulteration  with  white  lead,  chalk,  or  sulphate  of  calcium  may  be  detected  by 
exposing  a  sample  to  a  strong  red  heat,  when  these  impurities  will  remain.  Should 
starch  be  mixed  with  it,  a  charred  residue  will  be  obtained  on  the  application  of  heat. 
Lead  or  starch  may  be  found  by  digesting  it  with  acetic  acid,  and  testing  the  acetic 
solution  with  the  compound  solution  of  iodine,  which  will  give  a  yellow  precipitate 
if  lead,  and  a  blue  one  if  starch  be  present.  The  absence  of  mercurous  oxide  is 
shown  by  its  not  being  blackened  when  rubbed  with  lime-water.  Ammoniated 
mercury  is  used  only  as  an  external  application. 

Mercur-diammonium  chloride  is  said  to  produce  an  ointment  more  translucent 
and  less  beautifully  white  than  the  genuine,  and  more  apt  to  become  yellow  on 
being  kept.  (Mr.  J.  Borland,  P.  J.  Tr.,  Dec.  1867,  p.  262.) 

Ammoniated  mercury  has  been  swallowed  by  mistake.  It  is  highly  poisonous, 
producing  gastric  pain,  nausea,  and  purging.  For  an  account  of  a  recovery,  after 
half  a  drachm  was  swallowed,  see  London  Lancet,  July  4,  1857.  The  remedies 
employed  were  an  emetic  of  sulphate  of  zinc,  and  milk  to  allay  the  gastro-intestinal 
irritation. 

Off.  Prep.  XJnguentum  Hydrargyri  Ammoniati. 

HYDRARGYRUM  CUM  CRETA.   U.S.     Mercury  with  Chalk. 
(hy-drab'^y-bCm  cCm  cke'ta.) 

Mercureavec  la  Craie,  Poudre  de  Mercure  crayeiix.  Fr.:  Quecksilber  mit  Kreide,  G. 

"  Mercury,  fhirfy-eight  parts ;  Sugar  of  Milk,  in  fine  powder,  twelve  parts  ;  Pre- 
pared Chalk, //(y  parts  ;  Ether,  Alcohol,  each,  a  sufficient  quantity,  To  make  one 
hundred  parts.  Mix  the  Mercury,  Sugar  of  Milk,  and  ticelve  parts  of  the  Chalk  in 
a  suitable  mortar ;  moisten  the  mass  with  a  mixture  of  equal  parts  of  Ether  and  Al- 
cohol, and  triturate  it  briskly.  Gradually  add  the  remainder  of  the  Chalk,  dampen 
the  powder  occasionally  with  a  mixture  of  Ether  and  Alcohol  made  in  the  same 
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proportions  as  before,  and  continue  the  trituration  until  globules  of  Mercury  are  no 
longer  visible  under  a  magnifying  power  of  ten  diameters,  and  the  powder  is  of  a 
uniform,  gray  color,  and  dry."    U.  S. 

When  mercury  is  triturated  with  certain  dry  and  pulverulent  substances,  such  as 
chalk  or  magnesia,  it  gradually  loses  its  fluidity  and  metallic  lustre,  and  becomes  a 
blackish  or  dark  gray  powder.  A  similar  change  takes  place  when  it  is  rubbed  with 
viscid  or  greasy  substances,  such  as  honey  or  lard.  The  globules  disappear,  so  as  in 
some  instances  not  to  be  visible  even  through  a  good  lens  ;  and  the  mercury  is  said 
to  be  extinguished.  It  was  formerly  thought  that  the  metal  was  oxidized  in  the  pro- 
cess. At  present,  the  change  is  generally  ascribed  to  the  mechanical  division  of 
the  metal,  which  in  this  state  is  supposed  to  be  capable  of  acting  on  the  system. 
There  is  good  reason,  however,  to  believe  that  in  this,  as  in  all  the  analogous  prepa- 
rations of  mercury,  in  which  the  metal  is  extinguished  by  trituration,  a  very  small 
portion  is  converted  into  mercurous  oxide,  while  by  far  the  greater  part  remains  in 
the  metallic  state. 

Mercury  with  chalk  is  a  smooth  grayish  powder,  insoluble  in  water.  Globules  of 
mercury  can  generally  be  seen  in  it  with  the  aid  of  a  microscope ;  as  the  metal  can 
scarcely  be  completely  extinguished  with  chalk  alone  by  any  length  of  trituration. 
Mr.  Jacob  Bell  found  that,  by  powerfully  pressing  it,  a  considerable  quantity  of  metal 
was  separated  in  the  form  of  globules.  Mr.  Phillips  states  that  the  extinguishment 
of  the  mercury  is  greatly  accelerated  by  the  addition  of  a  little  water.  Dr.  Stewart, 
of  Baltimore,  proposed  the  following  process,  by  which  he  stated  that  the  preparation 
might  be  completed  in  a  short  time,  so  that  no  globules  should  be  visible  with  a 
powerful  lens.  Three  ounces  of  mercury  and  six  ounces  of  resin  are  to  be  rubbed 
together  for  three  hours ;  five  ounces  of  chalk  are  to  be  added,  and  the  trituration 
continued  for  an  hour ;  the  mixture  is  then  to  be  heated  with  alcohol  so  as  to  dissolve 
the  resin  ;  and  the  remaining  powder  is  to  be  dried  on  bibulous  paper,  and  well 
rubbed, in  a  mortar.  {A.  J.  P.,  xv.  162.)  But  Professor  Procter  showed  that  the 
preparation  thus  made  contains  mercuric  oxide,  and  is,  therefore,  injuriously  harsh 
in  its  operation.  (Ibid.,  xxii.  113.)  It  is  said  that  the  precipitated  black  oxide  is 
sometimes  added  with  a  view  to  save  time  in  the  trituration  ;  but  this  must  be  con- 
sidered as  an  adulteration,  until  it  can  be  shown  that  the  same  oxide  exists,  in  the 
same  proportion,  in  the  preparation  made  according  to  the  officinal  directions.  Dr. 
Ed.  Jenner  Coxe,  of  New  Orleans,  found  that  the  extinguishment  of  the  mercury 
may  be  effected  much  more  speedily  than  in  the  ordinary  manner,  by  putting  the 
ingredients,  into  a  quart  bottle,  to  be  well  corked,  and  kept  in  constant  agitation  till 
the  object  is  attained.  A  portion  of  the  chalk  may  be  thus  shaken  with  the  metal 
until  no  globules  can  be  seen,  and  the  process  completed  by  trituration  with  the  re- 
mainder of  the  chalk  in  a  mortar.  This  mode  of  proceeding  was  suggested  to  Dr. 
Coxe  by  Mr.  W.  Hewson,  of  Augusta,  Ga.  (Ibid.,  xxii.  317.)  Dr.  Squibb,  hav- 
ing ascertained  that  the  preparation  cannot  be  satisfactorily  made  in  this  way  on  a 
large  scale  (Proc.  A.  P.  A.,  1858,  p.  424),  has  invented  a  machine  for  accomplish- 
ing the  same  object,  by  which  the  requisite  motion  is  imparted  to  the  materials  con- 
tained in  two  large  bottles,  and  which  is  said  to  answer  the  purpose  well.  By  means 
of  this  apparatus,  Dr.  Squibb  prepares  mercury  with  chalk  on  a  large  scale,  mixing 
the  materials  in  the  officinal  proportions,  but  aiding  the  extinguishment  of  the  metal 
by  adding  about  one-seventh  of  its  weight  of  honey,  and  adding  this  to  the  chalk 
made  into  a  paste  with  water  and  afterwards  drying.  (Ibid.,  1859,  p.  359.)  It  has 
been  shown  that  the  preparation  thus  made  resists  oxidation  most  efi'ectually ;  owing 
probably  to  the  presence  of  saccharine  matter.  (J.  P.  Remington,  A.  J.  P.,  Jan. 
1869.)  W.  E.  Bibby  (^1.  J.  P.,  1876,  p.  269)  recommends  the  rubbing  of  3 
troyounces  of  mercury,  4  troyounces  of  prepared  chalk,  and  1  troyounce  of  sugar 
of  milk  together  in  a  mortar  into  an  impalpable  powder  and  passing  through  a  fine 
sieve.  As  found  in  commerce,  mercury  with  chalk,  instead  of  being  the  mild  prepa- 
ration intended,  sometimes  acts  very  harshly,  causing  vomiting,  gastric  pains,  etc. 
This  has  been  ascribed  to  the  presence  of  antimony  or  arsenic,  which,  however, 
must  be  rare ;  and  the  ordinary  cause  of  the  harshness  is  no  doubt  mercuric  oxide, 
produced  in  minute  proportion  either  during  the  trituration,  or  by  the  spontaneous 
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change  which  occurs  with  time  ;  mercurous  oxide  becoming  mercuric  oxide  by  the 
influence  of  light.  The  only  sure  method  to  guard  against  such  results  is  to  test 
the  preparation  carefully  before  dispensing  it.  (See  A.  J.  P.,  1878,  p.  325.)  If 
the  mercury  contained  'in  it  be  volatilized  by  heat,  and  the  remaining  chalk  be  dis- 
solved by  dilute  acetic  acid,  the  solution  should  not  be  colored  by  sulphuretted  hydro- 
gen. The  presence  of  any  probable  metallic  impurity  may  be  detected  in  this  way. 
To  detect  mercuric  oxide,  a  |)ortion  of  the  powder  may  be  treated  with  diluted  hydro- 
chloric acid  with  a  moderate  heat,  and  the  solution  tested  by  stannous  chloride, 
which,  if  there  be  any  mercuric  oxide  present,  will  cause  a  precipitation  of  metallic 
mercury  as  a  black  powder. 

Medical  Properties  and  Uses.  Mercury  with  chalk  is  a  very  mild  mercurial, 
similar  in  its  properties  to  the  blue  mass,  but  much  weaker.  It  is  sometimes  used 
as  an  alterative,  particularly  in  the  complaints  of  children  attended  with  deficient 
biliary  secretion,  indicated  by  white  or  clay-colored  stools.  The  chalk  is  antacid, 
and,  though  in  small  quantity,  may  sometimes  be  a  useful  accompaniment  of  the 
mercury  in  diarrhoea.  Eight  grains  of  the  U.  S.  preparation  contain  about  three 
grains  of  mercury.  The  dose  is  from  five  grains  to  half  a  drachm  (0-33-1  95  Gm.) 
twice  a  day.  Two  or  three  grains  (013-0-20  Gm.)  is  the  dose  for  a  child.  It 
should  not  be  given  in  pill  with  substances  which  become  hard  on  keeping ;  as  the 
contraction  of  the  mass  presses  together  the  particles  of  mercury,  which,  in  time, 
appear  in  globules  in  the  interior  of  the  pill. 

HYDRASTIS.  U.  S.     Hydrastis.     [Golden  Seal'] 

(H-if-DRAS'TIS.) 

"  The  rhizome  and  rootlets  of  Hydrastis  Canadensis.  Linn6.  (Xat.  Ord.  Ra- 
nunculaceae.)"  U.  S. 

Rhizoma  Hydrastis ;  Golden  Seal,  Yellow  Root,  Yellow  Puccoon,  Orange  Root,  Indian  Dye,  Indian 
Turmeric  ;  Racine  d'Hydrastis  de  Canada,  Fr.;  Canadische  Gelbwurzel,  G. 

Gen.  Ch.  Calyx  of  three  petalloid  sepals,  falling  when  the  flower  opens.  Ovaries 
in  a  roundish  ovoid  head.  Stigmas  subsessile,  dilated,  flat,  rounded  at  the  apex. 
Carpels  fleshy,  one  or  two-seeded,  cohering  in  a  compound  berry. 

Hydrastis  Canadensis.  Gray,  Manual  of  Bot.  p.  14  ;  figured  in  Griffith's  Med. 
Bot.  p.  82.  —  Yelloic-root,  Orange-root,  Yelloio  Puccoon.  This  is  a  small,  herbaceous, 
peretinial  plant,  with  a  thick,  fleshy,  yellow  rhizome,  from  which  numerous  long  rad- 
ical fibres  proceed,  and  an  erect,  simple,  pubescent  stem,  from  six  inches  to  a  foot  in 
height.  There  are  usually  but  two  leaves,  wliich  are  unequal,  one  sessile  at  the  top 
of  the  stem,  the  other  attached  to  itii  short  distance  below  by  a  thick  roundish  foot- 
stalk, causing  the  stem  to  appear  as  if  bifurcate  near  the  summit.  The  leaves  are 
pubescent,  roundish-cordate,  with  from  three  to  seven,  but  generally  five  lobes,  which 
are  pointed  and  unequally  serrate.  A  solitary  flower  stands  upon  a  peduncle  rising 
from  the  basis  of  the  upper  leaf.  It  is  whitish,  rose-colored,  or  purplish,  without 
corolla,  but  with  a  colored  calyx,  the  sepals  of  which  closely  resemble  petals,  and 
are  very  caducous,  falling  very  soon  after  the  flower  has  expanded.  The  fruit  is  a 
globose,  compound,  red  or  purple  berry,  half  an  inch  or  more  in  diameter,  composed 
of  many  minute  granules,  each  containing  one,  or  more  rarely  two  seeds.  The  plant 
grows  in  moist,  ricli  woodlands,  in  most  parts  of  the  United  States,  but  abundantly 
in  the  North  and  West.  The  fruit  bears  a  close  resemblance  to  the  raspberry,  but  is 
not  edible.  The  root  is  the  part  used.  The  Indians  employed  it  for  staining  and 
dyeing  yellow,  and  it  is  said  to  impart  a  rich  and  permanent  yellow,  and  with  indigo 
a  fine  green  to  wool,  silk,  and  cotton. 

Properties.  The  fresh  root  is  juicy  and  loses  much  of  its  weight  in  drying. 
The  dried  caudex  is  officinally  described  as  "  about  an  inch  and  a  half  (4  cm.)  long 
and  a  quarter  of  an  inch  (6  mm.)  thick  ;  oblique,  with  short  branches,  somewhat 
annulate  and  longitudinally  wrinkled ;  externally  yellowish  gray  ;  fracture  short, 
waxy,  bright  reddish  yellow,  with  a  thickish  bark,  about  ten  narrow  wood- wedges, 
broad  medullary  rays,  and  large  pith.  Rootlets  thin,  brittle,  with  a  thick,  yellow 
bark  and  subquadrangular,  woody  centre."  ZZ  S.  Many  of  the  detached  rootlets  are 
mixed  with  the  rhizomes  in  mass.     The  color  of  the  rhizome,  though  yellow  in  the 
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recent  root,  becomes  of  a  dark  yellowish  brown  by  age  ;  that  of  the  rootlets  and  the 
interior  of  the  root  is  yellow,  and  of  the  powder  still  more  so.  The  odor  is  strong, 
sweetish,  and  somewhat  narcotic,  the  taste  bitter  and  peculiar.  The  medicine  imparts 
its  virtues  and  coloring  matters  to  water  and  alcohol.  Examined  by  Mr.  Alfred  A. 
B.  Durand,  of  Philadelphia,  it  was  found  to  contain  albumen,  starch,  fatty  matter, 
resin,  yellow  coloring  matter,  sugar,  lignin,  and  various  salts.  He  also  discovered  a 
peculiar  nitrogenous,  crystallizable  substance,  for  which  he  proposed  the  provisional  • 
name  of  hydnistin^  until  it  should  be  determined  whether  it  was,  as  he  suspected,  an 
alkaloid.  {A.  J.  P.,  1851,  p.  112.)  Since  that  time  it  has  been  ascertained  that  the 
claims  of  this  principle  to  be  considered  as  an  alkaloid  were  just,  and  it  has  definitely 
taken  the  name  of  hi/drastitie,  of  which  hydrasthi  and  hydrastia  are  merely  syno- 
nymes.  It  has  also  been  determined  that  the  root  contains  another  alkaloid,  to  which 
it  owes  its  yellow  color,  and  which  is  probably  identical  with  the  yellow  coloring  mat- 
ter of  Mr.  Durand.  Mr.  F.  Mahla  first  ascertained  that  this  new  alkaloid  of 
Hydrastis  is  herherine  (^Am.  Journ.  of  Sci.  and  Arts,  Jan.  1862,  p.  43).  For  its 
mode  of  preparation  and  properties,  see  Berheris,  Part  II.  It  exists  in  large  pro- 
portion in  hydrastis,  constituting,  according  to  Perrins,  nearly  4  per  cent.  There 
can  be  no  doubt  that  this  medicine  owes  much  of  its  virtues  to  berberine.  For  a 
valuable  paper  by  Prof  J.  U.  Lloyd  on  the  preparation  of  Salts  of  Berberine,  see 
A.  J.  P.,  1879,  p.  11.  A  substance,  obtained  by  the  precipitation  of  an  infusion 
of  the  root  by  hydrochloric  acid,  has  been  for  some  time  known  and  used  by  the 
"  Eclectics,"  under  the  name  of  hydrastin ;  it  consists  of  variable  proportions  of 
hydrastine,  berberine,  and  resin  {A.  J.  P.,  1876,  p.  386),  and  the  reader  must 
be  cautious  not  to  confound  this  substance  with  the  alkaloid  to  which  the  name 
properly  belongs. 

Hydrastine,  which  is  the  characteristic  alkaloid,  may  be  obtained  by  exhausting 
the  powdered  root  as  far  as  possible  with  water  by  percolation,  adding  hydrochloriij 
acid  to  the  infusion  so  as  to  precipitate  the  berberine  in  the  form  of  hydrochlorate, 
and  treating  the  mother-liquor  with  solution  of  ammonia  in  slight  excess.  The 
hydrastine  is  precipitated,  in  an  impure  state,  and  may  be  purified  by  repeated  solu- 
tion in  boiling  alcohol,  which  deposits  it  in  crystals  on  cooling.  A  little  animal 
charcoal  may  be  used  towards  the  close  of  the  process,  in  order  to  completely  de- 
prive the  crystals  of  color.  To  Mr.  Mahla,  of  Chicago,  and  Mr.  Perrins,  of  Lon- 
don, is  due  the  credit  of  having  fully  investigated  the  properties  of  this  alkaloid.* 
Hydrastine  crystallizes  in  brilliant,  four-sided  prisms,  which  are  white  or  colorless 
when  pure,  inodorous,  and  almost  tasteless  in  consequence  of  their  insolubility  in 
the  saliva,  but  become  bitter  and  somewhat  acrid  in  saline  combination.  It  melts 
at  135°  C.  (275°  F.),  is  decomposed  at  a  higher  temperature,  and  is  inflammable. 
It  is  nearly  insoluble  in  water,  but  is  readily  dissolved  by  alcohol,  ether,  chloroform, 
and  benzol.  It  has  an  alkaline  reaction,  and  with  the  acids  forms  salts,  most  of 
which  are  readily  soluble  in  water,  and,  according  to  Mr.  Merrill,  of  Cincinnati, 
either  uncrystallizable,  or  crystallizable  with  difficulty.  The  alkalies  and  tannic  acid 
precipitate  it  from  its  saline  solutions.  With  sulphuric  acid  and  bichromate  of 
potassium  or  red  oxide  of  lead,  it  assumes  a  red  color ;  but  it  differs  from  strychnine 
in  exhibiting  no  tint  of  blue  or  violet.  Its  composition  is  Cj^H^jNOg  {Mahla).  Mr. 
Perrins  obtained  1-5  per  cent,  of  it  from  the  root,  and,  having  given  five  grains  of 
it  to  a  rabbit,  without  any  other  effect  than  a  slight  uneasiness  which  soon  ceased, 
concluded  justly  that  it  was  not  poisonous. 

It  is  highly  probable,  from  the  odor  of  hydrastis,  that,  besides  the  two  alkaloids 
here  mentioned,  it  contains  also  an  active  volatile  principle;  but  this  has  not  yet  been 
isolated.  Mr.  A.  K.  Hale,  of  Ann  Arbor,  Michigan,  has  ascertained  that  there  is 
another  alkaloid  in  hydrastis,  somewhat  resembling  berberine,  but  quite  distinct. 
To  the  neutral  mother-liquor  of  hydrastine,  he  added  water  of  ammonia  in  great 
excess,  say  10  per  cent.,  which  caused  a  yellow  precipitate,  darker  than  berberine, 
and  more  soluble  in  water  than  this  latter.  Its  alcoholic  solution  shows  a  neutral 
reaction ;  it  dissolves  in  cold  nitric  acid  less  readily  than  berberine ;  the  solution 

*  For  a  paper  by  Mr.  Mahla,  see  Amer.  Journ.  of  Sci.  and  Arts,  July,  1863,  p.  57,  and  for 
another  by  Mr.  J.  Dyson  Perrins,  of  London,  P.  J.  Tr.,  1862,  p.  546. 
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becomes  red  on  heating.  It  dissolves  in  hot  sulphuric  acid  with  reddish  brown 
color ;  is  more  easily  soluble  in  cold  potash  solution  than  berberine,  and  gives  with 
double  potassium  quicksilver  iodide  a  slighter  yellow  precipitate.  Mr.  Hale  did 
not  name  it,  or  determine  its  ultimate  composition.  (A.  J.  P.,  1S73,  p.  248.)  Mr. 
Hale's  results  have  since  been  confirmed  by  J.  C.  Burt  (A.  J.  P.,  1875,  p.  481), 
who  states  that  the  yield  of  the  third  alkaloid  is  less  than  that  of  hydrastine  or  ber- 
berine, and  by  H.  Lerchen  (J..  J.  P.,  1878,  p.  470),  who  proposes  the  name  of 
xanthopuccine  for  it. 

Medical  Properties  and  Uses.  Very  diversified  powers  have  been  claimed  for 
hydrastis.  Thus,  while  all  admit  its  tonic  properties,  it  is  considered  by  different 
practitioners  as  aperient,  alterative  in  its  influence  on  the  mucous  membranes, 
cholagogue,  deobstruent  in  reference  to  the  glands  generally,  diuretic,  antiseptic,  etc. 
It  has  been  employed  in  dyspepsia  and  other  affections  requiring  tonic  treatment, 
in  jauudice  and  other  functional  disorders  of  the  liver,  as  a  laxative  in  constipation 
and  piles,  and  as  an  alterative  in  various  diseases  of  the  mucous  membranes,  as  ca- 
tarrh, chronic  enteritis,  cystirrhcea,  leucorrhoea,  gonorrhoea,  etc.,  being  used  in  the  lat- 
ter complaints  both  internally  and  locally.  By  some  it  is  used  as  one  of  the  best  sub- 
stitutes for  quinine  in  intermittents.  The  experiments  of  Rutherford  confirm  the 
belief  that  it  influences  the  liver ;  for  he  found  that  on  dogs  the  resinous  extract 
known  as  hydrastine  acts  as  an  "  hepatic  stimulant  of  moderate  power  and  a  feeble 
intestinal  stimulant."  In  the  form  of  infusion,  it  has  been  used  in  the  Western 
States  as  a  topical  application  in  ophthalmia ;  and  the  Indians  are  said  to  employ  it 
in  the  same  manner  in  old  ulcers  of  the  legs.  The  notion  of  its  efficacy  in  cancer, 
originating  in  a  report  which  reached  the  late  Professor  Barton,  that  it  was  used  in 
the  cure  of  this  complaint  by  the  Cherokees,  is  probably  altogether  groundless.  Dr. 
U.  E.  Ewing,  of  Lexington,  Ky.,  and  Dr.  D.  M.  McCann,  of  Martinsburg,  Ohio, 
have  recommended  an  infusion  or  decoction  of  the  root  as  an  injection  in  gonorrhoea  ; 
and  in  the  second  stage  of  the  disease  the  remedy  is  often  of  marked  value.  Later 
in  the  affection  it  is  best  combined  with  sulphate  of  copper  or  zinc.  The  strength 
of  the  solution  should  vary  from  half  a  drachm  to  a  drachm  of  the  fluid  extract  to 
the  pint  of  water.  The  fluid  extract  is  an  excellent  preparation  for  internal  ad- 
ministration. In  regard  to  other  forms  of  preparation,  the  root  may  be  treated  like 
columbo  or  gentian.  The  impure  hydrochlorate  of  berberina,  obtained  as  above 
mentioned  from  hydrastis,  is  used  by  the  "  Eclectics,"  under  the  name  of  hydrastin, 
in  the  dose  of  from  three  to  five  grains  (0-20-0  33  Gm.). 

Off.  Prep.  Extractum  Hydrastis  Fluidum,  U.  S.;  Tinctura  Hydrastis,  U.  S. 

HYOSCYAMIN^  SULPHAS.  U.  S.     Sulphate  of  Hyoscyamine. 

(HY-OS-CY-A-Ml'N^  SCL'PHAS.) 
(Cn  H23  N03)2.  H2  SOt ;  676.  Cm  H23  NOe.  HO,  SO3;  338. 

"  The  neutral  sulphate  of  an  alkaloid  prepared  from  Hyoscyamus."    U.  S. 

Sulfate  d'llyoscyamine,  Fr.;  Hyoscyaminum  Sulfuricum,  Schwefelsaures  Hyoscyamin,  G. 

Although  Brandes  announced  the  existence  of  an  alkaloid  in  the  seeds  of  Hyos- 
cyamus niger,  the  process  which  he  used  to  obtain  it  was  not  successful  in  other 
hands.  The  credit  of  first  isolating  the  alkaloid  hyoscyamine  or  hyoscyamia  from 
the  plant  must  be  given  to  Geiger  and  Hesse,  who  obtained  it  as  long  ago  as  1833. 
Hohn  and  Reiehardt's  process,  in  which  the  seed  is  used  as  the  source,  is  as  follows. 
They  treat  hyoscyamus  seed,  first  with  ether  to  separate  fatty  matter,  then  with 
•alcohol  acidulated  with  a  few  drops  of  sulphuric  acid,  and  afterwards  distil  the  al- 
coholic solution.  The  watery  residue  is  to  be  neutralized  by  soda,  and  the  liquid 
precipitated  by  a  solution  of  tannin.  The  precipitate  having  been  placed  on  a  por- 
celain plate  to  dry,  is  mixed  while  yet  moist  with  an  excess  of  lime,  and  then  ex- 
hausted by  strong  alcohol.  The  alcoholic  solution  is  treated  with  sulphuric  acid, 
then  with  soda,  and  finally  with  ether,  which  dissolves  the  liberated  hyoscyamine. 
By  distilling  off  the  ether  a  colorless  oleaginous  liquid  is  left,  which  at  length 
concretes.  {Journ.  de  Phami.,  Mai,  1872,  p.  385.) 

These  investigators  gave  to  hyoscyamine  the  formula  CijHjjNOj,  but  Ladenburg 
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has  shown  by  a  study  of  its  decomposition  products  that  it  is  isomeric  with  atropine, 
Cj^HjjNOj.  Ladenburg  has  made  within  the  last  few  years  what  is  the  most  com- 
plete study  of  atropine  and  hyoscyamine  that  we  have,  and  has  established  their 
relations  to  each  other  in  a  clearer  light.  According  to  him  {Ber.  der  Ohem.  Ges., 
xiii.,  pp.  251,  909,  and  1549),  Hyoscyamus  contains  two  alkaloids,  a  crystalline  one, 
to  which  the  name  of  hyoscyamine  is  given,  and  which  is  the  one  hitherto  studied 
under  that  name,  and  an  amorphous  one,  which  remains  in  the  mother-liquor  after 
the  removal  of  the  crystallizable  alkaloid,  and  comes  into  commerce  as  a  brown 
thickish  syrup.  It  can  be  extracted  by  the  formation  of  the  gold  salt,  which  is  less 
soluble  than  hyoscyamine  gold  chloride.  This  alkaloid,  for  which  he  proposes  the 
name  hyosciiie,  and  which  has  the  same  formula  (Cj^H^gNOj)  as  hyoscyamine,  yields 
different  decomposition  products  upon  decomposition  by  baryta  water.  Hyoscya- 
mine treated  with  boiling  baryta  water  assimilates  a  molecule  of  water  and  splits 
up  into  what  were  called  hyoscinic  acid,  CgHj^Og,  and  hyoscine,  CgHj^NO,  but  which 
Ladenburg  shows  to  be  simply  identical  with  the  decomposition  products  of  atropine, 
tropic  acid  and  tropine.  Hyoscine,  on  the  other  hand,  yields  tropic  acid,  CgHj^Oj, 
and  pseudotropine,  CgHj^NO.  Inasmuch  as  Ladenburg  (Ber.  der  Chem.  Ges.,  xii., 
p.  941)  has  succeeded  in  effecting  the  synthesis  of  atropine  by  the  combination  of 
tropic  acid  and  tropine  (the  two  decomposition  products  which  are  common  to  the 
two  alkaloids  atropine  and  hyoscyamine^,  we  must  look  for  the  differences  between 
these  two,  to  physical  and  molecular  sources  rather  than  chemical. 

Hyoscyamine  crystallizes  in  colorless,  transparent,  silky  needles,  is  inodorous,  of 
an  acrid  disagreeable  taste,  slightly  soluble  in  water,  very  soluble  in  alcohol  and 
ether,  and  volatilizable  with  little  change  if  carefully  distilled.  It  is  quickly  altered 
by  contact  with  water  and  an  alkali,  and  when  heated  with  potassa  or  soda  is  com- 
pletely decomposed,  with  the  disengagement  of  ammonia.  It  neutralizes  the  acids, 
forming  crystallizable  salts,  and  is  precipitated  by  infusion  of  galls.  The  alkaloid 
and  its  salts  are  very  poisonous ;  and  the  smallest  quantity,  introduced  into  the  eye, 
produces  dilatation  of  the  pupil,  which  continues  long. 

Hyoscine  has  been  known  in  commerce  as  amorphous  hyoscyamine.  The  best 
salts,  according  to  Prof  Edlefsen,  to  prepare  and  dispense  are  the  hydrohromate 
and  hydriodate. 

Hydriodate  of  hyoscine  crystallizes  from  water,  in  which  it  is  only  moderately 
soluble,  in  small,  hemihedral  prisms,  which  mostly  have  a  slight  yellowish  color. 
Dried  at  100°  C.  (212°  F.),  the  salt  had  the  composition:  C,7H.,3N03.HI.JH,0. 

Hydrohromate  of  hyoscine  is  very  easily  soluble  in  water.  It  forms  large  color- 
less, transparent,  and  sharply  defined  crystals,  sometimes  of  1  to  2  cm.  in  length. 
They  are  rhombic,  sphenoid,  hemihedral  prisms,  which,  when  exposed  in  the  desic- 
cator over  sulphuric  acid,  lose  three  molecules  (12-27  per  cent.)  of  water.  After- 
wards dried  at  100°  C.  (212°  F.)  in  vacuo,  they  yield  nothing  more.  The  com- 
position is  C17H23NO3.HBr.JH2O,  when  dry  ;  when  crystallized,  the  water  amounts 
to  SJH^O.  {Ber.  der  Chem.  Ges.,  1881,  p.  1870  ;  N.  R.,  1882,  p.  51.) 

Properties.  The  Pharmacopoeia  describes  the  sulphate  of  hyoscyamine  as  "  small 
golden  yellow,  or  yellowish  white  scales  or  crystals,  or  a  yellowish  white,  amorphous 
powder,  deliquescent  on  exposure  to  air,  odorless,  having  a  bitter  and  acrid  taste, 
and  a  neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  heated  on 
platinum  foil,  the  salt  chars  and  is  finally  completely  dissipated.  An  aqueous  solu- 
tion of  the  salt  is  not  precipitated  by  test-solution  of  platinie  chloride.  With 
chloride  of  gold  it  yields  a  precipitate,  which,  when  rccrystallized  from  boiling 
water  acidulated  with  hydrochloric  acid,  is  deposited,  on  cooling  (without  rendering' 
the  liquid  turbid)  in  brilliant,  lustrous,  golden  yellow  scales  (difference  from  atro- 
pine). The  aqueous  solution  yields,  with  test-solution  of  chloride  of  barium,  a 
white  precipitate  insoluble  in  hydrochloric  acid."  U.  S.  The  sulphate  of  hyoscya- 
mine has  been  selected  as  the  most  suitable  salt  for  use,  on  account  of  its  being 
more  soluble  than  the  alkaloid. 

Medical  Properties.  The  medical  properties  of  hyoscyamine  sulphate  are  those 
of  hyoscyamus ;  for  which  it  has  been  to  some  extent  substituted  both  by  physi- 
ologists and  clinicians,  with  very  varying  results,  at  least  so  far  as  the  dose  is  con- 
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cerned,  the  variability  being  evidently  connected  with  the  question  of  purity.  This 
is  principally  due  to  the  use  of  the  commercial  amorphous  hyoscyamine  salt,  which 
is  not  hyoscyamine  but  hyoscine,  as  stated  above  ;  the  white  crystallized  hyoscyamine 
sulphate  is  more  expensive  but  much  more  reliable.  It  has  been  especially  employed 
by  alienists  with  asserted  good  results  in  quieting  the  restlessness  of  mania.  When 
absolutely  pure  it  probably  is  as  active  as  atropine,  but  the  commercial  article  is 
rarely  entirely  pure.  The  proper  rule  is  to  commence  with  the  ^  of  a  grain  (O'OOl 
Gm.),  and  increase  the  dose  until  some  effects  are  perceptible. 

HYOSCYAMUS.    U.S.,  Br.     Hyoscyamus.     iHmhane.'] 

(HY-OS-CY'A-MUS.) 

"  The  leaves  of  Hyoscyamus  niger,  Linne  {Xat.  Ord.  Solanaceae),  collected 
from  plants  of  the  second  year's  growth."  U.  S.  "  The  fresh  leaves,  with  the  branches 
to  which  they  are  attached,  of  Hyoscyamus  niger,  Linn.;  also  the  leaves  separated 
from  the  branches  and  carefully  dried ;  gathered  from  wild,  or  cultivated  British, 
biennial  plants,  when  about  two-thirds  of  the  flowers  are  expanded."  Br. 

Hyoscyami  Folia,  Br.,  U.  S.  1870 ;  Herba  Hjoscjami ;  Feuilles  de  Jusquiame  noir,  Fr.;  Bil- 
senkraut,  G. 

Gen.  Ch.  Corolla  funnel-form,  obtuse.  Stamens  inclined.  Capsules  covered 
with  a  lid,  two-celled.    Willd. 

Hyoscyamus  niger.  Willd.  Sp.  Plant,  i.  1010 ;  Woodv.  Med.  Bot.  p.  204,  t.  76  ; 
Carson,  lllust.  of  Med.  Bot.  ii.  19,  pi.  66.  Henbane  is  usually  a  biennial  plant, 
with  a  long,  tapering,  whitish,  fleshy,  somewhat  branching  root,  not  unlike  that  of 
parsley,  for  which  it  has  been  eaten  by  mistake,  with  poisonous  effects.  The  stem, 
which  rises  in  the  second  year,  is  erect,  round,  branching,  from  one  to  four  feet  high, 
and  thickly  furnished  with  leaves.  These  are  large,  oblong-ovate,  deeply  sinuated 
with  pointed  segments,  undulated,  soft  to  the  touch,  and  at  their  base  embrace  the 
stem.  The  upper  leaves  are  generally  entire.  Both  the  stem  and  leaves  are  hairy, 
viscid,  and  of  a  sea-green  color.  The  flowers  form  long,  one-sided,  leafy  spikes, 
which  terminate  the  branches,  and  hang  downwards.  They  are  composed  of  a  calyx 
with  five  pointed  divisions,  a  funnel-shaped  corolla,  with  five  unequal,  obtuse  seg- 
ments at  the  border,  five  stamens  inserted  into  the  tube  of  the  corolla,  and  a  pistil 
with  a  blunt,  round  stigma.  Their  color  is  an  obscure  yellow,  beautifully  variegated 
with  purple  veins.  The  fruit  is  a  globular  two-celled  capsule,  covered  with  a  lid, 
invested  with  the  persistent  calyx,  and  containing  numerous  small  seeds,  which  are 
discharged  by  the  horizontal  separation  of  the  lid.  The  whole  plant  has  a  rank 
offensive  smell. 

//.  niger  is  susceptible  of  considerable  diversity  of  character,  causing  varieties 
which  have  by  some  been  considered  as  distinct  species.  Thus,  the  plant  is  some- 
times annual,  the  stem  simple,  smaller,  and  less  downy  than  in  the  biennial  plant, 
the  leaves  shorter  and  less  hairy  and  viscid,  and  the  flowers  often  yellow  without 
the  purple  streaks.  It  has  been  ascertained  that  much  difference  of  medical  prop- 
erties is  connected  with  these  diversities  of  character ;  and  the  British  Pharmaco- 
poeia directs  the  biennial  variety  as  the  most  efficient. 

The  plant  is  found  in  the  northern  and  eastern  sections  of  the  United  States,  oc- 
cupying waste  grounds  in  the  older  settlements,  particularly  graveyards,  old  gardens, 
and  the  foundations  of  ruined  houses.  It  grows  in  great  abundance  about  Detroit, 
in  Michigan.  It  is  not,  however,  a  native  of  this  country,  having  been  introduced 
from  Europe.  In  Great  Britain,  and  on  the  continent  of  Europe,  it  grows  abun- 
dantly along  the  roads,  around  villages,  amidst  rubbish,  and  in  uncultivated  places. 
Both  varieties  were  formerly  cultivated  in  England,  but  at  present  the  biennial  is 
solely  or  chiefly  grown.  The  annual  plant  flowers  in  July  or  August,  the  biennial 
in  May  or  June.  For  an  account  of  the  cultivation  of  the  biennial  variety  of  H. 
niger  at  Hitchen,  Herts,  England,  see  P.  J.  Tr.,  Feb.  1860. 

H.  alhus,  so  named  from  the  whiteness  of  its  flowers,  is  used  in  France  indis- 
criminately with  the  former  species,  with  which  it  appears  to  be  identical  in  medicinal 
properties. 

All  parts  of  Hyoscyamus  niger  are  active.     The  leaves  are  officinally  described 
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as  "  ovate,  or  ovate-oblong,  sometimes  ten  inches  (25  cm.)  long  and  four  inches  (10 
cm.)  broad ;  sinuate-toothed,  the  teeth  large,  oblong  or  triangular ;  grayish  green, 
glandular,  hairy  ;  midrib  prominent ;  odor  heavy,  narcotic  ;  taste  bitter  and  somewhat 
acrid."  U.  S.  Much  of  the  efficacy  of  henbane  depends  upon  the  time  at  which 
it  is  gathered.  The  leaves  should  be  collected  soon  after  the  plant  has  flowered.  In 
the  biennial  plant,  those  of  the  second  year  are  preferred  to  those  of  the  first.  The 
latter,  according  to  Dr.  Houlton,  are  less  clammy  and  fetid,  yield  less  extractive, 
and  are  medicinally  much  less  efficient.  It  is  said  that  the  plant  is  sometimes  de- 
stroyed by  severe  winters  in  England,  and  that  no  leaves  of  the  second  year's  growth 
are  obtainable.  This  is,  perhaps,  one  of  the  causes  of  the  great  uncertainty  of  the 
medicine  as  found  in  commerce.  The  root  also  is  said  to  be  much  more  poisonous 
in  the  second  year  than  in  the  first.* 

Properties.  The  recent  leaves  have,  when  bruised,  a  strong,  disagreeable,  narcotic 
odor,  somewhat  like  that  of  tobacco.  Their  ta.ste  is  mucilaginous  and  very  slightly 
acrid.  When  dried,  they  have  little  smell  or  taste.  Thrown  upon  the  fire,  they 
burn  with  a  crackling  noise,  as  if  they  contained  a  nitrate,  and  at  the  same  time 
emit  a  strong  odor.  Their  virtues  are  completely  extracted  by  diluted  alcohol. 
The  watery  infusion  is  of  a  pale  yellow  color,  insipid,  with  the  narcotic  odor  of  the 
plant.  The  leaves  were  analyzed  by  Lindbergsen,  who  obtained  from  them  a  nar- 
cotic principle.  They  contain  a  large  proportion  of  nitrate  of  potassium  ;  Mr.  F. 
Mahla  having  obtained,  as  nearly  as  he  could  estimate  from  his  experiments,  2  per 
cent,  of  that  salt.  (A.  J.  P.,  1859,  p.  402.)  The  seeds  are  very  small,  roundish, 
compressed,  somewhat  kidney-shaped,  a  little  wrinkled,  of  a  gray  or  yellowish  gray 
color,  of  the  odor  of  the  plant,  and  an  oleaginous,  bitterish  taste.  Analyzed  by 
Brandes,  they  yielded  24-2  per  cent,  of  fixed  oil,  1-4  of  a  solid  fatty  substance,  traces 
of  sugar,  1'2  of  gum,  2*4  of  bassorin,  1-5  of  starch,  34  of  a  substance  soluble  in 
water,  insoluble  in  alcohol,  and  precipitated  by  infusion  of  galls  {pliyteumacolla, 
Brandes),  4-5  of  albumen,  260  of  vegetable  fibre,  24"1  of  water,  and  9'7  of  salts, 
including  the  malate  of  an  alkaloid  called  hyoscy amine  or  hyoscyamia.  But  the 
process  employed  by  Brandes  for  separating  this  principle  has  not  succeeded  in  other 
hands;  and  it  is  doubtful  whether  the  substance  obtained  by  him  was  really  what  he 
supposed  it  to  be.  G-eiger  and  Hesse  (1833)  were  the  first  to  demonstrate  the  ex- 
istence of  an  alkaloid  in  hyoscyamus.  Ladenburg  has  shown  recently  (1880)  that 
there  are  two  alkaloids  in  the  plant — one  crystallizable,  hyoscyamiiie,  and  the 
other  amorphous,  hyoscine.  (See  Hyoscyaminse,  Sulphas,  p.  779.) 

From  experiments  made  by  Mr.  Hirtz  upon  the  relative  medicinal  power  of  ex- 
tracts from  the  seeds  and  from  the  leaves,  he  inferred  that  the  former  had  ten  times 
the  strength  of  the  latter. 

Henbane  leaves  yield,  by  destructive  distillation,  a  very  poisonous  empyreumatic 
oil. 

Medical  Properties  and  Uses.  Hyoscyamus  was  known  to  the  ancients,  and 
was  employed  by  some  of  the  earlier  modern  practitioners,  but  had  fallen  into 
disuse,  and  was  almost  forgotten,  when  Baron  Storck  again  introduced  it  into  no- 
tice. By  this  physician  and  some  of  his  successors  it  was  prescribed  in  numerous 
diseases,  and,  if  we  may  credit  their  testimony,  with  the  happiest  effects ;  but  sub- 
sequent experience  of  its  operation  has  been  such  as  very  much  to  narrow  the  ex- 
tent of  its  application.  It  is  at  present  used  almost  exclusively  to  relieve  pain, 
procure  sleep,  or  quiet  irregular  nervous  action ;  and  is  not  supposed  to  exercise 
any  specific  curative  influence  over  particular  diseases.     It  is  so  similar  in  its 

*  The  several  products  of  the  henbane  plants  are  placed  by  Mr.  R.  Usher  [P.  J.  Tr.,  Aug.  1867) 
in  the  following  order,  as  to  efficiency:  ],  the  leaves  of  the  biennial  plant  of  the  second  year's 
growth  J  2,  the  biennial  plant  of  the  first  year;  'A,  the  British  annual  henbane;  4,  the  German  an- 
nual henbane.  The  last  two,  though  most  extensively  used,  are  really  nearly  valueless,  and  should 
always  be  rejected.  The  British  annual  so  nearly  resembles  the  biennial  of  the  second  year,  having 
flowers,  that  the  two  may  be  easily  mistaken  for  one  another;  but  a  sufficient  distinction  is  that 
the  annual  plant  "possesses  no  flavor  or  aroma."  Besides,  the  leaves  are  much  shorter;  and  occa- 
sionally there  is  a  pure  primrose  blossom,  which  never  happens  with  the  biennial,  which  is  beauti- 
fully streaked.  Tlie  bi(  nnial  plant  is  so  liable  to  the  attacks  of  worms,  that  at  one  time  little  of 
the  second  year's  growth  was  collected,  and  the  market  was  consequently  supplied  with  a  very 
inferior  article. 
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action  upon  the  system  to  belladonna,  that  with  our  present  knowledg:e  we  are  un- 
able to  point  oat  any  physioloirieal  or  therapeutic  distinction  between  the  two  drugs. 
There  are,  however,  some  clinicians  who  believe  that  hyoscyamus  is  more  of  a  hyp- 
notic than  is  belladonna.  The  symptoms  of  poisoning  produced  by  the  two  drugs  are 
exactly  similar  ;  excepting  in  that  hyoscyamus  is  distinctly  the  feebler  of  the  two, 
containing  a  smaller  percentage  of  alkaloid.  Hyoscyamus  is  chiefly  used  in  neu- 
ralgic and  spasmodic  afiFections,  rheumatism,  gout,  hysteria,  and  various  pectoral  dis- 
eases, as  catarrh,  pertussis,  asthma,  phthisis,  etc.  It  is  also  much  used  in  connection 
with  griping  cathartics,  the  disagreeable  effects  of  which  it  is  thought  to  counteract. 
In  Europe,  where  the  fresh  leaves  are  readily  obtained,  it  is  often  applied  exter- 
nally in  the  shape  of  lotion,  cataplasm,  or  fomentation,  to  allay  pain  and  irritation,  in 
scrofulous  or  cancerous  ulcers,  scirrhous,  hemorrhoidal,  or  other  painful  tumors,  gouty 
and  rheumatic  swellings,  and  nervous  headache.  The  smoke  of  the  leaves  or  seeds 
has  also  been  used  in  toothache ;  but  the  practice  is  deemed  hazardous.  For  further 
details  in  regard  to  the  therapeutic  employment  of  hyoscyamus,  and  the  diagnosis 
and  treatment  of  its  poisoning,  the  reader  is  referred  to  the  article  on  belladonna. 

Henbane  may  be  given  in  fluid  or  solid  extract  or  in  tincture.  The  dose  of  the 
leaves  is  from  five  to  ten  grains  (0-33— 0  65  Gm.),  of  the  seeds  somewhat  smaller. 
The  common  extract,  or  inspissated  juice  of  the  fresh  leaves  {Extracttim  Ifyoscyami, 
Br.),  is  exceedingly  variable  in  its  operation,  being  sometimes  active,  sometimes 
almost  inert.  The  usual  dose  is  two  or  three  grains  (0-13-0-20  Gm.),  repeated 
and  gradually  increa.«ed  till  its  effects  are  obtained.  The  alcoholic  extract,  prepared 
from  the  recently  dried  leaves  (^Extractum  Hyoscyami  AlcohoUcum,  U.  »S'.),  is  said 
to  be  more  certain.  The  dose  of  this  to  begin  with  is  one  or  two  grains  (0-065— 0-13 
Gm.),  which  may  be  increased  gradually  to  twenty  or  thirty  grains  (1-3-1  95  Gm.). 
An  extract  from  the  seeds  would,  no  doubt,  be  much  more  efficacious.  The  dose  of 
the  tincture  is  one  or  two  fluidrachms  (3-75-7-5  C.c). 

Off.  Prep.  Abstractum  Hyoscyami,  U.  S.;  Extractum  Hyoscyami  AlcohoUcum, 
U.  a.;  Extractum  Hyoscyami  Fiuidum,  U.  S.;  Tinctura  Hyoscyami. 

ICHTHYOCOLLA.  U.S.     Isinglass. 

( ICH-THY-O-CuL'LA.) 

"  The  swimming-bladder  of  Acipenser  Huso,  Linn^,  and  of  other  species  of  Aci- 
penser  (  Chiss,  Pisces  ;   Order.  Sturiones).''    U.  S. 

Calla.  Piscium,  P.G.;  Fish-glue  :  Ichthvocolle,  Collo  de  Poisson,  Fr.;  Hausenblase,  Fischleim, 
G.;  Colla  di  Pesce,  It.;  Cola  de  Pescado,  i'p. 

Isinglass  is  a  gelatinous  substance,  prepared  chiefly  from  the  sounds  or  swimming 
bladders  of  fishes,  especially  those  of  different  species  of  sturgeon.  Though  not  re- 
tained in  the  British  Pharmacopoeia,  it  still  has  a  place  in  that  of  the  United 
States,  and  is  universally  kept  in  the  shops.  In  most  fishes  there  is  a  membranous 
bag,  placed  in  the  anterior  part  of  the  abdomen,  communicating  frequently,  though 
not  always,  by  means  of  a  duct,  with  the  oesophagus  or  stomach,  and  containing 
usually  a  mixture  of  oxygen  and  nitrogen  gases  in  various  proportions.  From  the 
supposition  that  it  was  intended  by  its  expansion  or  contraction  to  enable  the  fish 
to  rise  or  sink  in  the  water,  it  has  been  denominated  swimmuig  bladder.  It  is  of 
different  shape  in  different  fishes,  and  consists  of  three  coats,  of  which  the  two 
interior  are  thin  and  delicate,  the  outer  tough  and  of  a  silvery  whiteness. 

The  Acipenser  Huso,  or  beluga  of  the  Russians,  is  particularly  designated  by  the 
Pharmacopoeia  as  the  species  of  sturgeon  from  which  isinglass  is  procured  ;  but  three 
others,  the  A.  Ruthenus.  or  sterlet,  A.sturio,  or  common  sturgeon,  and  ^4.  stellatus, 
or  starred  sturgeon,  also  furnish  large  quantities  to  commerce.  All  these  fish  inhabit 
the  interior  waters  of  Russia,  especially  the  Volga  and  other  streams  which  empty 
mto  the  Caspian  Sea.  Immense  numbers  are  annually  taken,  and  consumed  as  food 
by  the  Russians.  The  air-bags  are  removed  from  the  fish,  and.  having  been  split 
open  and  washed  in  water  in  order  to  separate  the  blood,  fat,  and  adhering  extrane- 
ous membranes,  are  spread  out,  and  when  sufficiently  stiffened  are  formed  into  cylin- 
drical rolls,  the  ends  of  which  are  brought  together  and  secured  by  pegs.  The 
shape  given  to  the  roll  is  that  of  a  staple,  or  more  accurately  that  of  a  lyre,  which 
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it  firmly  retains  when  dried.  Thus  prepared  it  is  known  in  commerce  by  the  name 
of  staple  isinglass,  and  is  distinguished  into  the  long  and  short  staple.  Sometimes 
the  membranes  are  dried  in  a  flat  state,  or  simply  folded,  and  then  receive  the  name 
of  leaf  or  hook  isinglass.  The  scraps  or  fragments  of  these  varieties,  with  various 
other  parts  of  the  fish,  are  boiled  in  water,  which  dissolves  the  gelatin,  and  upon 
evaporation  leaves  it  in  a  solid  state.  This  is  called  cake  isinglass,  from  the  shape 
which  it  is  made  to  assume.  It  is  sometimes,  however,  in  globular  masses.  Of  these 
varieties,  the  long  staple  is  said  to  be  the  best ;  but  the  finest  book  isinglass  is  not 
surpassed  by  any  brought  to  this  country.  It  is  remarkable  for  its  beautiiul  irides- 
cence by  transmitted  light.  One  hundred  grains  of  this  isinglass  dissolve  in  ten 
ounces  of  water,  forming  a  tremulous  jelly  when  cold,  and  yield  but  two  grains  of 
insoluble  residuum.  That  in  cakes  is  brownish,  of  an  unpleasant  odor,  and  employed 
only  in  the  arts.  Inferior  kinds,  with  the  same  commercial  titles,  are  said  to  be 
prepared  from  the  peritoneum  and  intestines  of  the  fish.  An  inferior  Russian  prod- 
uct, known  in  English  commerce  by  the  name  of  Samovcy  isinglass,  is  procured, 
according  to  Pereira,  from  the  Silurus  Glanis.  It  comes,  like  the  better  kind,  in 
the  shape  o^leaf,  hook,  and  short  staple. 

Isinglass,  little  inferior  to  the  Russian,  is  made  in  Iceland  from  the  sounds  of  the 
cod  and  ling.  It  is  said  also  to  be  prepared  by  the  fishermen  of  Newfoundland. 
We  receive  from  Brazil  the  air-bladders  of  a  large  fish,  prepared  by  drying  them  in 
their  distended  state.  They  are  oblong,  tapering,  and  pointed  at  one  end,  bifid  with 
the  remains  of  their  pneumatic  duct  at  the  other,  and  of  a  firm  consistence.  The 
Brazilian  isinglass  is  inferior  to  the  Russian.  Considerable  quantities  have  been 
manufactured  in  New  England,  as  formerly  supposed,  from  the  intestines  of  the  cod, 
and  of  other  allied  fishes.  This  sort  is  in  the  form  of  thin  ribbons  several  feet  in 
length,  and  from  an  inch  and  a  half  to  two  inches  in  width.  One  hundred  grains 
dissolve  almost  entirely  in  water,  leaving  but  two  grains  of  insoluble  membrane,  and 
form  a  tremulous  jelly  when  cold  with  eight  ounces  of  water.  It  is,  therefore,  as 
pure  and  nearly  as  strong  a  gelatin  as  the  Russian  isinglass ;  but  it  retains  a  fishy 
taste  and  odor,  which  render  it  unfit  for  culinary  or  medicinal  purposes.  Isinglass 
of  good  quality  has  also  been  made  in  New  York  from  the  sounds  of  the  weak-fish 
—  Otolithus  regalis  of  Cuvier  (Storer,  Bep.  on  Fishes  of  Mass.,  p.  33) — and  per- 
haps of  other  fishes  caught  in  the  neighborhood.  The  sounds  are  dried  whole,  or 
merely  split  open,  and  vary  much  in  size  and  texture,  weighing  from  a  drachm  to  an 
ounce.  An  article  called  ^^  refined  or  transparent  isinglass"  is  made  by  dissolving 
the  New  England  isinglass  in  hot  water,  and  spreading  the  solution  to  dry  on  oiled 
muslin.  It  is  in  very  thin  transparent  plates,  and  is  an  excellent  glue,  but  retains 
a  strong  fishy  odor.  A  variety  of  Ichthyoeolla,  called  India  or  China  Isinglass, 
has  been  consumed  largely  in  China  from  time  immemorial,  and  became  known  to 
the  Europeans  of  India  about  1839.  It  is  now  found  in  the  markets  of  London, 
where  it  is  chiefly  employed  in  clarifying  beer.  (Journ.  de  Pharm.,  F6v.  1870,  p. 
153.)  It  is  the  swimming  bladder  derived  from  two  species  of  Folf/nemus,  and  from 
several  other  species  of  fish  in  the  Indian  waters.  (Ihid.,  Janv,  1873,  p.  77.)  A 
preparation  called  Cooper  s  gelatin  has  been  introduced  as  a  substitute  for  isinglass 
in  making  jellies.  It  appears  to  be  the  dried  froth  of  a  solution  of  pure  bone 
glue. 

Mr.  C,  T.  Carney  states  that  the  New  England  isinglass  is  prepared,  not  as  sup- 
posed from  the  intestines  of  fish,  but  from  the  sounds  of  the  hake  (Gadus  merluc- 
cius),  by  the  following  process.  Having  been  taken  from  the  fish,  split  open,  cleansed, 
and  dried,  they  are  soaked  in  water  till  sufficiently  soft,  then  passed  through  rollers 
so  as  to  form  a  large,  homogeneous,  dough-like  sheet,  which  is  cut  into  strips,  and 
then  again  passed  through  rollers  till  reduced  to  a  ribbon-like  form.  The  pieces  thus 
prepared  are  thoroughly  dried,  and  folded  into  bundles.  {Proc.  A.  P.  A.,  1857.) 

According  to  Di.  V.  Griessmayer,  the  skin  of  the  ray  (Raja,  a  tribe  of  deep-sea 
fishes,  with  flat  body  and  naked  and  often  leather-like  skin)  has  been  much  used 
recently,  particularly  in  France,  in  place  of  isinglass,  as  clarifying  agent  in  brewing. 
The  skin  of  the  thornback  or  rough  ray  {Raja  clavatd)  is,  according  to  Jericka,  the 
best  for  this  purpose.    The  clarifying  mixture  prepared  from  this  is  without  color, 
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odor,  or  taste,  and  clears  any  turbid  liquid  within  12  hours,  or  at  least  within  3  days 
if  the  liquid  is  kept  in  a  very  cold  place.  This  new  clarifier  is  said  to  be  much  supe- 
rior to  either  Russian  or  American  isinglass.  (^Dingier  8  Pol.  Joum,,  vol.  230,  335  ; 
N.  R.,  Feb.  1879.) 

Isinglass  is  sometimes  kept  in  the  shops  cut  into  fine  shreds,  and  is  thus  more 
easily  acted  on  by  boiling  water. 

Properties.  In  its  purest  form  it  is  "  in  separate  sheets,  sometimes  rolled,  of  a 
horny  or  pearly  appearance ;  whitish  or  yellowish,  semi-transparent,  iridescent,  in- 
odorous, insipid  ;  almost  entirely  soluble  in  boiling  water  and  in  boiling  diluted  alco- 
hol. The  solution  in  24  parts  of  boiling  water  forms,  on  cooling,  a  transparent 
jelly."  U.  S.  The  inferior  kinds  are  yellowish  and  more  opaque.  In  cold  water  it 
softens,  swells  up,  and  becomes  opalescent.  Boiling  water  entirely  dissolves  it,  with 
the  exception  of  a  minute  proportion  of  impurities,  amounting,  according  to  3Ir. 
Hatchet,  to  less  than  2  per  cent.  The  solution  on  cooling  assumes  the  form  of  a 
jelly,  which  consists  of  pure  gelatin  and  water.  Isinglass  is  in  fact  the  purest  form 
of  gelatin  with  which  we  are  acquainted,  and  may  be  used  whenever  this  principle 
is  required  as  a  test.  It  is  in.soluble  in  alcohol,  but  is  dissolved  readily  by  most  of 
the  diluted  acids,  and  by  alkaline  solutions.  It  has  a  strong  affinity  for  tannin, 
with  which  it  forms  an  insoluble  compound.  Boiled  with  sulphuric  acid,  it  is  con- 
verted into  a  peculiar  substance,  called  glycocoll  or  sugar  of  gelatin,  which  is  in 
reality  amiJo-acetic  acid  CjH3(NHj)0j.  Its  aqueous  solution  speedily  putrefies. 
(See  Glue,  Part  II.) 

An  ingenious  adulteration  of  isinglass  has  been  practised  in  London,  apparently 
by  rolling  a  layer  of  gelatin  between  two  layers  of  the  genuine  substance.  This  may 
be  detected  by  the  disagreeable  odor  and  tasVe  of  the  adulterated  drug,  and  the 
effects  of  water  upon  it.  Genuine  isinglass,  cut  into  shreds  and  treated  with  water, 
becomes  opalescent  and  more  opaque  than  before ;  while  the  shreds,  though  they 
soften  and  swell,  remain  unbroken,  and,  when  examined  by  the  microscope,  are  seen 
to  be  decidedly  fibrous.  Gelatin,  on  the  contrary,  when  similarly  treated,  becomes 
more  transparent  than  before  ;  the  shreds  are  disintegrated,  and  the  structure  appears 
amorphous  under  the  microscope.  In  the  adulterated  article,  both  these  characters 
are  presented  in  layers  more  or  less  distinct.  (^P.  J.  Tr.,  ix.  505.) 

A  false  isinglass  has  been  imported  into  England  from  Para,  in  Brazil,  consisting 
of  the  dried  ovary  of  a  large  fish.  It  has  somewhat  the  form  of  a  bunch  of  grapes, 
consisting  of  ovoid  or  roundish  masses,  attached  by  a  footstalk  to  a  central  axis.  It 
is  not  gelatinous,  and  is  unfit  for  the  purposes  to  which  isinglass  is  applied.  (See 
A.  J.  P,  XXV.  144.)* 

Medical  Properties  and  Uses.  Isinglass  has  no  peculiar  medical  properties. 
It  may  be  given  internally,  in  the  form  of  jelly,  as  a  slightly  nutritious  article  of 
diet ;  but  it  has  no  advantage  over  the  jelly  made  from  calves-feet.  Three  drachms 
impart  sufficient  consistency  to  a  pint  of  water.  It  is  employed  for  clarifying 
liquors,  and  imparting  lustre  to  various  woven  fabrics.  Added  in  small  quantities  to 
vegetable  jellies,  it  gives  them  a  tremulous  appearance,  which  they  want  when  un- 
mixed. As  a  test  of  tannin  it  is  used  in  solution,  in  the  proportion  of  a  drachm  to 
ten  fluidounces  of  distilled  water.     It  forms  the  basis  of  the  English  court- plaster. 

Off.  Prep.  Emplastrum  Ichthyocollae, 

*  Japanese  hinrjlam.  Two  forms  of  this  substance  are  described  by  Mr.  Hanbury,  one  in  irreg- 
larly  four-sided  sticks,  about  eleven  inches  long,  very  light  and  porous,  the  other  in  long  shrivelled 
strips  about  one-eighth  of  an  inch  thick.  It  is  translucent,  yellowish  white,  without  smell  or  taste, 
insoluble  in  cold  water,  but  swellinc;  up  and  softening  under  its  influence,  and  dissolved  in  great 
measure  by  boiling  water,  with  which  it  gelatinizes  on  cooling.  The  peculiarities  of  this  substance 
are  owing  to  a  principle  denominated  gelote  by  Payen,  which  resembles  gelatin  in  its  gelatinizing 
property,  but  differs  in  its  chemical  relations,  and  is  probably  peculiar.  It  resembles  the  carra- 
geonin  of  Irish  moss,  but  has  a  greater  gelatinizing  power.  The  jelly  formed  by  dissolving  it  in 
boiling  water,  and  allowing  tho  solution  to  cool,  requires  a  higher  temperature  to  liquefy  it  than 
gelatin  jelly,  and  does  not  melt  in  the  mouth.  Gelose  differs  from  gelatin  in  not  being  precipi- 
tated by  tannic  acid,  and  from  rice  jelly  in  not  being  rendered  blue  by  iodine.  Japan  isinglass  is- 
used  for  the  same  purposes  as  that  of  animal  origin.  It  is  derived,  according  to  Mr.  Hanbury, 
from  different  species  of  various  genera  of  sea-weed,  and  especially  Gelidium  conieum.  (See  A.  J. 
P.y  1860,  p.  354.)  The  term  Af/ar  Agar,  in  the  East  Indies,  is  applied  to  several  sea-weeds  pre- 
pared for  food.  (See  Proc.  A.  P.  A.,  xxvi.  173;  P.  J.  Tr.,  xi.  137.) 
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IGNATIA.  U.  S.     Ignatia.     \^Bean  of  Saint  Ignatius^ 

(IG-NA'TI-A— Ig-na'she-a.) 

"  The  seed  of  Strychnos  Ignatii.  Bergius.     {Nat.  Ord.  Loganiaceae.)"  U.  S. 

Semen  Ignatiae,  Faba  Ignatii,  FabaSancti  Ignatii,  Lat.;  Feve  igasurique,  Feve  de  Saint  Ignace, 
Fr.;  Ignatiusbohne,  Bittere  Fiebernuss,  Ignazbohnen,  G.;  Fava  di  Santo  Ignazio,  It.;  Haba  de 
Santo  Ignacio,  Sp. 

Strychnos.     See  Nux  Vomica. 

Strychnos  Ignatia.  Lindley,  Flor.  Med.  530. — Ignatia  amara.  Linn.  Svppl. 
This  species  of  Strychnos  is  a  tree  of  middling  size,  with  numerous  long,  cylindri- 
cal, glabrous,  vine-like  branches,  which  bear  opposite,  nearly  sessile,  oval,  pointed, 
entire,  and  very  smooth  leaves.  The  flowers  are  long,  nodding,  white,  tubular, 
fragrant,  and  arranged  in  short,  axillary  racemes.  The  fruit  is  of  the  size  and  shape 
of  a  pear,  with  a  smooth,  whitish,  ligneous  rind,  enclosing  about  twenty  seeds,  im- 
bedded in  a  dry  medullary  matter,  and  lying  one  upon  the  other.  The  seeds  are 
the  part  used.  The  tree  is  a  native  of  the  Philippine  Islands,  where  the  seeds  were 
highly  esteemed  as  a  medicine,  and,  having  attracted  the  attention  of  the  Jesuits, 
were  honored  with  the  name  of  their  founder. 

Properties.  The  seeds  are  about  an  inch  long,  rather  less  in  breadth,  still  less 
in  thickness,  convex  on  one  side,  obscurely  angular,  with  two,  three,  or  four  faces 
on  the  other,  and  marked  at  one  end  with  a  small  depression  indicating  their  point 
of  attachment.  They  are  externally  of  a  pale  brown  color,  apparently  smooth,  but 
covered  in  fact  with  a  short  down  or  efflorescence,  which  may  be  removed  by  scrap- 
ing them  with  a  knife.  They  are  somewhat  translucent,  and  their  substance  is  very 
hard  and  horny.  They  have  no  smell,  but  an  excessively  bitter  taste.  They  are 
officinally  described  as  "  about  an  inch  and  a  fifth  (3  cm.)  long,  oblong  or  ovate, 
irregularly  angular,  dull  brownish  or  blackish,  very  hard,  horny ;  fracture  granular, 
irregular ;  the  albumen  somewhat  translucent,  enclosing  an  irregular  cavity  with  an 
oblong  embryo ;  inodorous ;  very  bitter."  U.  S.  To  Pelletier  and  Caventou  they 
yielded  the  same  constituents  as  nux  vomica,  and,  among  them,  1-2  per  cent,  of 
strychnine,  and  05  per  cent,  of  brucine.  Analyzed  by  Mr.  J.  M.  Caldwell,  they 
were  found  to  contain  the  two  alkaloids,  strychnine  and  brucine,  combined  with 
igasuric  acid,  and,  besides  these,  a  volatile  principle,  extractive,  gum,  resin,  color- 
ing matter,  fixed  oil,  and  bassorin,  but  no  starch  or  albumen.  {A.  J.  P.,  1857,  p. 
298.)  Fliickiger,  on  the  other  hand,  found  1-78  per  cent,  of  nitrogen,  correspond- 
ing to  about  10  per  cent,  of  albuminoid  matter.  (^Pharmacog!raph{a,-p.  4:33.)  In 
consequence  of  the  relatively  larger  proportion  of  strychnine  which  they  yield, 
they  have  been  used  instead  of  nux  vomica,  in  the  preparation  of  that  alkaloid, 
when  their  cost  would  permit  of  the  substitution,  but  the  nux  vomica  bean  has 
been  imported  in  such  large  quantities,  and  is  now  so  low  in  price,  that  the  ignatia 
bean  is  rarely  used  for  this  purpose. 

Medical  Properties  and  Uses.  MM.  Magendie  and  Delile  proved  that  ignatia 
acts  on  the  human  system  in  the  same  manner  as  nux  vomica,  and  modern  research 
has  confirmed  this,  only  showing  that  the  preparations  of  ignatia  are  stronger  than 
those  of  nux  vomica.  The  two  medicines  are  used  for  precisely  similar  purposes. 
(See  JVux  Vomica.)  The  dose  of  the  officinal  extract  is  from  a  half  grain  to  a 
grain  (0-03-0065  Gm.)  in  pill  three  times  a  day.  A  tincture  may  also  be  used. 
Prof.  Procter  has  given  a  formula  for  its  preparation.* 

Off.  Prep.  Abstractum  Ignatiae,  U.  S.;  Tinctura  Ignatiae,  IT.  S. 

ILLICIUM.  U.S.     Illicium.     [Star- Anise.'] 

(IL-Ll'CI-tJM— il-lTsh'f-nm.) 

"  The  fruit  of  Illicium  anisatum.  Loureiro.     (JVat.  Ord.  Magnoliaceae.)"  U,  S. 
Gen.  Gh.  Flowers  hermaphrodite  or  rarely  polygamously  dioecious.      Sepals  two 

*  Powder  four  troyounces  of  the  beans  coarsely  by  grinding,  or  in  a  mortar,  add  two  fluidounces 
of  water  to  the  powder  in  a  bottle,  and  heat  by  a  water-bath  until  it  swells  up  ;  then  pour  on  it 
half  a  pint  of  alcohol,  and,  having  continued  the  heat  for  three  hours,  put  the  whole  into  a  perco- 
lator, and  displace  with  alcohol  until  a  pint  of  tincture  is  obtained.  Or  half  an  ounce  of  the  ex- 
tract may  be  dissolved  in  a  pint  of  alcohol.  The  commencing  dose,  corresponding  with  that  above 
stated  of  the  extract,  would  be  about  sixteen  minims  (1  Co.).     (See  Tinctura  Ignatise.) 


PART  I. 


Illicium, 


787 


to  three  imbricate.  Carpels  in  a  verticillate  simple  series  or  single,  compressed, 
dehiscent  by  their  superior  margin. 

This  genus  inhabits  Asia  and  America.  Many  of  its  species  are  possessed  of 
aromatic  properties.  /.  Floridanum,  a  small  everprreen  tree  or  shrub  with  oblong- 
lanceolate,  acuminate  leaves,  which  grows  westward  from  Florida  along  the  coa.st 
bounding  the  Gulf  of  Mexico,  has  its  bark,  leaves,  and  probably  also  seed  vessels, 
endowed  with  a  spicy  odor  and  taste,  analogous  to  those  of  anise,  and  might,  perhaps, 
be  substituted  for  the  Illicium  anisahim,  or  star-aniseed.  Another  species,  /.  par- 
vt/lorum,  a  shrub  found  by  Michaux  in  the  hilly  regions  of  Georgia  and  Carolina, 
has  a  flavor  closely  resembling  that  of  sassafras  root. 

The  /.  reliffiosum,  or  Shikimi,  of  India,  is  very  poisonous,  causing  vomiting, 
epileptiform  convulsions,  with  dilated  pupil  and  exceedingly  cyanosed  countenance.* 
The  accompanying  cuts  portray  the  differences  in  the  capsules  of  several  allied 
species. 


IlUcinm  Griffithii. 


niicinm  magna. 


Properties.  "  The  fruit  is  pedunculate,  and  consists  of  eight  stellately  arranged 
carpels,  which  are  boat-shaped,  about  half  an  inch  (12  mm.)  long,  rather  woody, 
wrinkled,  straight-beaked,  brown,  dehiscent  on  the  upper  suture,  internally  red- 

*  The  following  table  gives  the  distinctive  characters  which,  according  to  Mr.  J.  F.  Ejkman, 
distinguish  the  oil  of  Illicium  religioaam  from  allied  oils.  (P.  J.  Tr.,  xi.  104S.) 


01.  Anisi  Yulgaria. 

Oleum  FoenicnlL 

01.  niicii  AnisatL 

OL  Illicii  Eeligioei. 

Constituents 

Chiefly  solid  and  li- 

Small    quantity    of 

Chiefly  solid  and  li- 

Rather much   of  a 

quid  auetbol. 

terpene  boiling  at 
100°  C  ,  and  liquid 
and  solid  anethol. 

quid  anethol. 

terpene  toiling  at 
173°  to  176°  C. ;  li- 
quid anethol  l>oiI- 
ing  at  232°  to 
233°  C. 

MelUng  Point ... 

+6°  to  18°  a 

— 20to-H8°C. 

About  0°  C. 

Not  solid  when 
cooled  20°  C. 

Specific  Gravity.. 

About  0-903. 

0  94  to  0-998. 

0^78. 

1-006. 

Molecular   Rota- 

0°  to  -t-0o°. 

4-13°  to  4-19-6° 

0°  to —0-4.° 

—8-6° 

Alcoholic  Hydro- 

Colorless, afterwards 

Colorless. 

Colorless. 

Colorless,  afterwards 

chloric  Acid. 

reddish,  then  pale 
red. 
Colorless,  afterwards 

blue. 

Chloral  Beagent 

Colorless,  then  beau- 

Colorless, then  beau- 

Colorless, afterwards 

yellow  and  brown- 
ish. 
In  24  hours  no  re- 

tiful red. 

tiful  red. 

dirty  brown  yellow. 

1  Ammoniacal  Sil- 

Like  ol.  anisi    tuI- 

Like  ol.   anisi    vul- 

Reduction in  a  few 

Tpr  Solution. 

duction. 

earis. 

garis. 

hours. 

Hager's  Reaction 

In  alcohol,  a  portion 

Mixture  of  oil,  sul- 

Like   ol.  anisi  vul- 

Mixture   is    nearly 

of    the    sulphuric 

phuric    acid     and 

garis. 

clear;    .separation 

acid  and  oil  mix- 

alcohol is  perfectly 

of  a  little  reddish 

ture  remains    un- 

clear. 

white  deposit 

dissolved  as  a  thick 

mass   adliering   to 

the    sides    of   the 

tube. 

10  drops  of  oil, 
with  60  drops  of 

Colorless ;      after    4 
hours  the  mixture 

Colorless;     after    4 
hours    liquid    and 

Colorless ;  quickly 
bluish;      after    4 

etherand  about 

nearly      colorless; 

_ 

deposit  yellow. 

hours  liquid  pale 

01.50    eramme 

deposit    yellowish 

yellow,        deposit 

of  sodium. 

white. 

yellow. 
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brown,  glossy,  and  with  a  single,  flattish,  oval,  glossy,  brown-yellow  seed ;  odor 
anise-like ;  taste  of  the  carpels  sweet  and  aromatic,  and  of  the  seeds  oily.  Star- 
anise  should  not  be  confounded  with  the  very  similar  but  poisonous  fruit  of  Ulicium 
religiosum,  Siebold,  the  carpels  of  which  are  more  woody,  shrivelled,  and  have  a 
thin,  mostly  curved  beak,  a  faint  clove-like  odor,  and  an  unpleasant  taste."  U.  S. 
Star-anise  is  used  principally  as  a  source  of  oil  of  anise. 

INFUSA.  U.S.    Infusions. 

(IN-FU'§A.) 

Tisanes,  Infusions,  Fr.;  Infusionen,  Aufgusse,  G. 

These  are  aqueous  solutions  obtained  by  treating  with  water,  without  the  aid  of 
ebullition,  vegetable  products  only  partially  soluble  in  that  liquid.  The  water  em- 
ployed may  be  hot  or  cold,  according  to  the  objects  to  be  accomplished.  Infusions 
are  generally  prepared  by  pouring  boiling  water  upon  the  vegetable  substance,  and 
macerating  in  a  tightly  closed  vessel  till  the  liquid  cools.  The  soluble  principles  are 
thus  extracted  more  rapidly,  and,  as  a  general  rule,  in  a  larger  proportion  than  at  a 
lower  temperature.  Some  substances,  moreover,  are  dissolved  in  this  manner,  which 
are  nearly  or  quite  insoluble  in  cold  water.  A  prolonged  application  of  heat  is  in 
some  instances  desirable;  and  this  may  be  effected  by  placing  the  vessel  near  the 
fire.  Cold  water  is  preferred  when  the  active  principle  is  highly  volatile,  when  it 
is  injured  by  heat,  or  when  any  substance  of  difficult  solubility  at  a  low  temperature 
exists  in  the  vegetable,  which  it  is  desirable  to  avoid  in  the  infusion.  A  longer 
continuance  of  the  maceration  is  necessary  in  this  case ;  and,  in  warm  weather, 
there  is  sometimes  danger  that  spontaneous  decomposition  may  commence  before 
the  process  is  completed.  When  a  strong  infusion  is  required,  the  process  of  per- 
colation may  be  advantageously  resorted  to.  The  water  employed  should  be  free 
from  saline  impurities,  which  frequently  produce  precipitates  and  render  the  in- 
fusion turbid.  Fresh  river,  rain,  or  distilled  water  is  usually  preferable  to  that  of 
pumps  or  springs. 

The  substance  to  be  acted  on  should  bo  sliced  or  bruised,  or  in  the  state  of  pow- 
der ;  but,  unless  when  percolation  is  employed,  this  last  condition  is  seldom  requisite, 
and  is  always  inconvenient,  as  it  requires  that  the  infusion  should  be  filtered  through 
paper  in  order  completely  to  separate  the  undissolved  portion.  In  other  cases,  it  is 
sufficient  to  strain  through  fine  linen  or  muslin.  When  percolation  is  resorted  to, 
the  substance  should  be  more  or  less  finely  powdered.  The  United  States  Pharma- 
copoeia furnishes  a  general  formula  for  infusions,  which  is  as  follows. 

"An  ordinary  infusion,  the  strength  of  which  is  not  directed  by  the  physician, 
nor  specified  by  the  Pharmacopoeia,  shall  be  prepared  by  the  following  formula. 

"  Take  of 

The  Substance,  coarsely  comminuted,  ten  parts  [or  one  ounce  av.]  ; 
Boiling  Water,  one  hundred  parts  [or  ten  fluidounces] ; 
Water,  a  sufficient  quantity^ 

To  make  one  hundred  parts  [or  ten  fluidounces]. 

"  Put  the  substance  into  a  suitable  vessel,  provided  with  a  cover,  pour  upon  it 
the  Boiling  Water,  cover  the  vessel  tightly,  and  let  it  stand  two  hours.  Then 
strain,  and  pass  enough  Water  through  the  strainer  to  make  the  Infusion  weigh 
one  hundred  parts  [or  measure  ten  fluidounces]. 

"  Caution.  The  strength  of  infusions  of  energetic  or  powerful  substances  should 
be  specially  prescribed  by  the  physician."   U.  S. 

Infusions  are  usually  prepared  in  glazed  earthenware  or  porcelain  vessels  fitted  with 
covers.  Mr.  Brande  suggests  the  use  of  clean  metallic  vessels,  which,  when  finely 
polished,  retain  the  heat  for  a  longer  time ;  but  they  are  also  more  liable  to  chemical 
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^^ 


^ 


alteration,  and  may  sometimes  injuriously  affect  tbe  preparation.    Vessels  of  block- 
tin  are  generally  well  adapted  for  the  purpose.* 

As  infusions  do  not  keep  well,  especially  in  warm  weather,  they  should  be  made 
extemporaneously  and  in  small  quantities.  In  this  country  they  are  usually  pre- 
pared in  familie:-,  and  the  propriety  of  their  introduction  into  the  Pharmacopoeia 
has  been  doubted ;  but  it  is  desirable  to  have  certain  fixed  standards  for  the  regu- 
lation of  the  medical  practitioner  ;  and  it  is  sometimes  convenient  to  direct  infusions 
from  the  apothecary,  for  whose  guidance  officinal  formulas  are  necessary.  Physicians 
would,  indeed,  find  an  advantage  in  more  frequently  directing  them  to  be  prepared 
by  the  pharmacist,  instead  of  leaving  their  preparation  to  the  carelessness  or  want 
of  skill  of  attendants  upon  the  sick.  Infusions  may  be  kept  during  hot  weather, 
and  for  many  months,  by  straining  them  tchile  hot,  and  pouring  them  at  once  into 
bottles  provided  with  accurately  ground  stoppers.  The  bottle  must  be  full,  the 
stopper  being  made  to  displace  its  bulk  of  the  fluid.  A  common  bottle  with  a  cork 
stopper  may  be  used,  if  the  softened  corks  be  forced  into  the  full  bottle,  tied  down 
and  at  once  dipped  into  hot  sealing  wax.  The  hotter  the  liquid  and  freer  from  air, 
the  better  will  the  infusion  keep.  Prof.  Almen  (TJpsala,  Sweden)  has  proposed  a 
very  efficient  method  of  preserving  infusions.  {A.  J.  P.,  April,  1875.)  It  is  as 
follows.  The  infusion  or  decoction  is  heated  for  some  time  in  a  water-bath  at  100° 
C.  (212°  F.),  and  the  bottle  then  fitted  with  a  tight  cork,  through  which  a  glass 
tube  passes,  lightly  filled  with  cotton  wool.  The  cork  has  a  second  opening,  through 
which  a  glass  tube  passes  nearly  to  the  bottom  of  the  bottle ;  this  tube  is  bent  at  a 

*  Alaop's  Infusion  Jar.  This  presents  a  rery  neat  and  effectual  method  of  making  the  hot  infu- 
sions. It  consists  of  an  earthenware  mug,  represented  in  tbe  marginal  figure,  with  a  spout  {d) 
proceeding  from  the  bottom,  and  placed  closely  to  the 
side  of  the  vessel  to  prevent  fracture  ;  a  perforated  plate  f 

or  diaphragm  (6),  supported  on  a  ledge  (c),  at  about  [— — t 
one-quarter  or  one-third  of  the  height  of  the  vessel  from  7Q;S 
the  top;  and  a  lid  (a),  which  may  be  fastened  on  by  a 
string  through  holes  (//).  The  material  to  be  submitted 
to  intusion  is  placed  on  the  perforated  plate,  and  the 
hot  water  poured  in  so  as  to  cover  it,  the  vessel  having 
been  previously  warmed  so  as  not  to  chill  the  liquid. 
As  the  water  becomes  impregnated,  it  acquires  an  in- 
creased specific  gravity,  and  finks  to  the  bottom,  its 
place  being  su])plied  by  the  unsaturated  portion ;  and 
this  circulation  goes  on  until  the  whole  of  the  soluble 
matter  is  extracted.  In  order  to  maintain  a  due  warmth, 
the  vessel  may  be  placed  upon  a  stove  or  an  iron  plate 
near  the  fire.  The  advantage  of  the  process  is  that  the 
material  is  subjected  to  the  solvent  power  of  the  least 
impregnated  portion  of  the  menstruum.  Such  jars  may 
now  be  had  in  Philadelphia.  In  order  that  the  vessel 
may  be  adapted  for  the  preparation  of  different  quanti- 
ties of  infusions,  it  would  be  an  advantage  to  have  ledges 
arranged  within,  at  different  heights,  so  that  the  dia- 
phragm may  be  supported  at  any  desirable  point.  The 
surface  of  the  liquid  (e)  should  of  course  always  be 
above  the  medicinal  substance  placed  upon  the  dia- 
phnigm.  (See  A.  J.  P.,  viii.  89.) 

Squire's  Infusion  Mug.  Mr.  Squire,  of  London,  has  modified  this  jar  by  adding  a  colander  of 
queensware,  which  is  closely  covered  with  a  lid,  and  descends  into  the  jar  so  as  to  form  a  dia- 
phragm for  the  support  of  the  substance  to  be  infused. 
It  has  the  advantage  that  the  material,  after  having 
been  exhausted,  may  be  lifted  out  without  disturbing 
the  infusion.  In  the  margin  is  a  figure  of  the  mug.  It 
is  made  of  queensware,  of  the  capacity  of  two  pints, 
into  which  a  thimble-shaped  colander  descends  to  some- 
what less  than  half  its  depth,  supported  on  the  rim  of 
the  mug  by  a  projecting  ledge,  with  a  carefully  fitted 
cover,  which  closes  the  whole.  The  substance  to  be  sub- 
mitted to  infusion  is  introduced  into  the  colander  either 
before  or  after  it  has  been  fitted  to  the  mug  j  the  water, 
hot  or  cold,  as  the  case  may  be,  is  then  poured  in  so  as 
to  fill  the  lower  vessel,  and  cover  the  materials  in  the 
upper;  and,  the  cover  having  been  applied,  the  vessel 
is  set  aside  for  the  length  of  time  required.  The  colander  is  then  to  be  lifted  out,  and  the  infusion 
is  ready  for  use.  For  preparing  small  quantities  of  infusion,  a  half  pint  for  example,  the  mug 
mail  be  made  of  a  smaller  size. 


^^ 


fT 


J^ 


790  Infusa. — Infusum  Anthemidis.  part  i. 

sharp  angle  and  has  fitted  to  it  a  piece  of  india-rubber  tubing,  to  which  a  pinch- 
cock  is  attached,  by  means  of  which  the  contents  may  be  drawn,  as  wanted.  By 
making  very  concentrated  infusions,  as  suggested  by  Mr.  Donovan,  with  a  mixture 
of  three  parts  of  water  and  one  of  alcohol,  they  may  be  long  kept,  and  when  used 
can  be  diluted  with  water  to  the  proper  strength.  Thus,  if  made  four  times  as 
strong  as  the  officinal  infusion,  they  may  be  diluted  with  three  measures  of  water. 
The  proportion  of  alcohol  would  thus  be  very  small ;  but  it  might  still  be  medically 
injurious ;  and  infusions  should  not  be  prepared  in  this  way  unless  with  the  cogni- 
zance of  the  prescriber. 

Mr.  Battley,  of  London,  has  introduced  a  set  of  preparations,  which  he  calls  in- 
spissated infusions,  the  advantages  of  which  are  that  the  virtues  are  extracted  by 
cold  water,  are  not  injured  by  heat  used  in  the  evaporation,  are  in  a  concentrated 
state,  and  are  not  impaired  by  time.  To  prepare  them  he  macerates  the  material, 
coarsely  powdered,  bruised,  or  finely  sliced,  in  twice  its  weight  of  cold  distilled  water, 
pressing  the  solid  matter  into  the  liquid  repeatedly  by  a  rammer  or  the  hand  ;  then 
allows  the  liquid  to  drain  out,  or  expresses  it  in  the  case  of  highly  absorbent  sub- 
stances ;  and  repeats  the  process,  with  an  amount  of  water  equal  to  that  which  has 
been  separated,  until  the  strengtn  is  exhausted.  Four  or  six  hours  of  maceration 
are  usually  sufficient.  The  infusion  is  then  to  be  concentrated  by  evaporation  at  a 
temperature  not  exceeding  71-1°  C.  (160°  F.)  to  the  sp.  gr.  1-200,  and  as  much  al- 
cohol is  to  be  added  as  will  make  its  sp.  gr.  1-100.  These  preparations  are  very 
analogous  to  the  fluid  extracts  already  treated  of.  As  a  general  rule,  it  would  prob^ 
ably  be  preferable  to  prepare  the  infusion  by  the  process  of  percolation.  The  inspis- 
sated infusions  must  be  diluted  when  administered.  The  presence  of  alcohol,  though 
in  small  quantity,  would  sometimes  be  a  serious  objection.  (7^.  J.  Tr.,  x.  129.) 

As  we  have  already  treated  of  the  chemical  relations  and  medical  properties  of 
the  substances  used  in  infusion,  it  would  be  useless  repetition  to  enlarge  upon  these 
points  in  the  following  details.  We  shall  touch  upon  them  only  in  cases  of  peculiar 
interest,  or  where  changes  requiring  particular  notice  may  grow  out  of  the  nature 
of  the  process. 

The  former  officinal  preparations  of  this  class,  omitted  in  the  present  U.  S.  Phar- 
macopoeia, are  the  infusions  of  Angustura,  Chamomile,  Buchu,  Columbo,  Capsicum, 
Cloves,  Cascarilla,  Catechu,  Red  Cinchona,  Thoroughwort,  Compound  Gentian, 
Hops,  Juniper,  Ehatany,  Compound  Flaxseed,  Pareira  Brava,  Tar,  Quassia,  Rhu- 
barb, Compound  Rose,  Sage,  Senna,  Serpentaria,  Spigelia,  Tobacco,  Dandelion, 
Valerian,  Ginger. 

INFUSUM  ANTHEMIDIS.  Br.     Infusion  of  Chamcmile. 

(IN-FU'§UM  AN-THEM'I-DIS.) 

Infusum  Chamomillae  Romanae  ;  Tisane  de  Ohamomille  romaine,  Fr.;  Roraisch-Kamillcnthee,  G. 

"  Take  of  Chamomile  Flowers  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  flmdounces.  Infuse  in  a  covered  vessel,  for  fifteen  minutes,  and  strain." 
Br. 

As  this  preparation  has  been  dismissed  from  theU.  S.  Pharmacopoeia,  it  must  now 
be  made  according  to  the  general  formula  (see  page  788),  unless  otherwise  directed ;  if 
so  made,  it  will  be  three  times  the  strength  of  that  of  the  Pharm.  1870.  Under 
these  circumstances  the  British  preparation  is  to  be  preferred ;  even  this  is  suffi- 
ciently concentrated  to  be  quite  unpalatable  to  most  patients. 

The  infusion  of  chamomilchas  the  odor  and  taste  of  the  flowers.  It  affords  pre- 
cipitates with  gelatin,  yellow  Peruvian  bark,  sulphate  of  iron,  tincture  of  chloride  of 
iron,  nitrate  of  silver,  corrosive  chloride  of  mercury,  and  the  acetates  of  lead.  As  a 
tonic  it  is  given  cold,  in  the  dose  of  one  or  two  fluidounces  (80-60  C.c.)  several  times 
a  day.  To  assist  the  operation  of  emetic  medicines  it  should  be  administered  in 
the  tepid  state,  and  in  large  draughts.  The  infusion  prepared  by  maceration  in  cold 
water  is  more  grateful  to  the  palate  and  stomach  than  that  made  with  boiling  water, 
but  is  less  efficient  as  an  emetic. 
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INFUSUM  AURANTII.  Br.     Infusion  of  Orange  Fed. 

(IN'-FU'§UM  AU-BAX'TI-i— aw-ran'shg-i.) 

Tisane  d'Ecorce  d'Orange,  Fr.;  Pomeranzenschalen-Aufguss,  G. 

"  Take  of  Bitter  Orange  Peel,  cut  small,  half  an  ounce  [avoirdupois]  ;  Boiling 
Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  fifteen  minutes, 
and  strain."  £r. 

This  infusion  is  given  as  a  grateful  stomachic,  in  the  dose  of  two  or  three  fluid- 
ounces  (60  or  90  C.c). 

INFUSUM  AURANTII   COMPOSITUM.  ^Br.     Covipound  Infusm, 

of  Orange  Peel. 

(IK-FU'§UM  AU-EXN'TI-I  C0M:-P(5§'l-TtM.) 

Tisane  d'Ecorce  d'Orange  composee,  Fr.;  Pomeranzen-  and  Citronenschalen-Aufguss,  O. 

"  Take  of  Bitter  Orange  Peel,  cut  small,  one  quarter  of  an  ounce  [avoirdupois]  ; 
Fresh  Lemon  Peel,  cut  small,  sixty  grains  ;  Cloves,  bruised,  thirty  grains  ;  Boiling 
Distilled  Water  ten  fluidounces  [Imperial  measure].  Infuse  in  a  covered  vessel  for 
a  quarter  of  an  hour  and  strain,"  Br.  A  grateful  stomachic  in  the  dose  of  one  or 
two  fluidounces  (30  or  60  C.c). 

INFUSUM  BRAYER.E.   U.S.     Infusion  of  Brayera. 

(IX-FC'§UM  BRAY-E'B^.) 

Tisane  de  Cousso,  Fr.;  Kossotrank,  G. 

"  Brayera,  in  No.  20  powder,  six  parts  [or  one  ounce  av.]  ;  Boiling  Water,  one 
hundred  parts  [or  one  pint].  Pour  the  Boiling  Water  upon  the  Brayera,  and  let 
it  macerate  in  a  covered  vessel  until  cool.  This  Infusion  should  be  dispensed  with- 
out straining."    IT.  S. 

This  is  a  new  officinal  infusion,  which  has  been  introduced  with  a  view  of  afibrd- 
ing  an  efficient  method  of  administering  koosso.  It  is  of  the  same  strength  as  the 
British  infusion  (see  Infusum  Cusso).  The  unusual  direction  to  dispense  an  infu- 
sion without  straining,  argues  little  faith  in  the  ability  of  the  menstruum  to  exhaust 
the  drug.     The  dose  would  be  half  a  pint  (236  C.c). 

INFUSUM  BUCHU.  Br.     Infimon  of  Buchu. 

(IN-FD'.5UM  BU'CHU— bu'ku.) 

Infusum  DiosmsB  s.  Barosmae ;  Tis.inc  de  Bucco,  Fr.;  Buchuaufguss,  G. 

"  Take  of  Buchu  Leaves,  bruised,  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
W^ater  ten  fluidounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 

This  infusion  was  drojJ^d  at  the  last  revision.  If  made  by  the  general  formula 
(see  page  788),  it  will  be  one  and  a  half  times  the  strength  of  the  preparation  of 
U.  S.  P.  1870.  It  has  the  odor,  taste,  and  medical  virtues  of  the  leaves,  and 
aff"ords  a  convenient  method  of  administering  the  medicine.  The  dose  of  the  British 
preparation  is  one  or  two  fluidounces  (30  or  60  C.c). 

INFUSUM  CALUMB^.   Br.     Infusion  of  Calumba. 

(IN-FU'§UM  CA-LUM'BiE.) 

Tisane  de  Colombo,  Fr.;  Kolombo-Infusion,  G. 

"  Take  of  Calumba  Root,  cut  small,  half  an  ounce  [avoirdupois]  ;  Cold  Distilled 
Water  ten  fluidounces.   Macerate  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 

This  preparation  was  not  retained  in  the  present  Pharmacopoeia.  When  made  by 
the  ceneral  formula  (see  page  788),  it  will  be  three  times  stronger  than  the  infusion 
of  U.  S.  P.  1870. 

The  infusion  of  Columbo  is  apt  to  spoil  very  quickly,  especially  in  warm  weather. 
It  has  been  generally  supposed  that  the  cold  infusion  would  keep  better  than  the 
hot,  because  it  contains  no  starch.  Mr.  Thomas  Greenish,  however,  upon  compar- 
ing specimens  of  the  two  infusions,  found  that  the  spontaneous  change  began  sooner 
in  the  cold  than  in  the  hot,  though  the  former  was  clearer.  Columbo  contains  starch 
and  albumen.     Cold  water  extracts  the  latter  without  the  former ;  hot  water  the 
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former  with  comparatively  little  of  the  latter,  which  is  partially  coagulated  "by  the 
heat.  Both  starch  and  albumen  are  liable  to  spontaneous  change ;  but  the  former 
is  much  the  more  permanent  of  the  two.  Hence  it  is,  according  to  Mr.  Greenish, 
that  the  hot  infusion  keeps  best.  Indeed,  he  ascribes  the  change  which  takes  place 
in  the  starch  of  the  hot  infusion  chiefly  to  the  agency  of  a  little  albumen,  wliich 
has  escaped  coagulation.  According  to  these  views,  the  best  plan  of  preparing 
infusion  of  columbo  is  to  exhaust  the  root  with  cold  water,  by  which  the  starch  is 
left  behind,  and  then  to  heat  the  infusion  to  the  boiling  point  in  order  to  coagulate 
the  albumen.  (A.  J.  F.,  xviii.  141 ;  from  P.  J.  T)\)  Upon  comparing  specimens 
of  the  cold  and  hot  infusion,  we  have  not  found  the  results  of  Mr.  Greenish  fully 
confirmed.  The  cold  infusion  appeared  to  keep  better  than  the  hot.  Nevertheless, 
the  plan  of  preparing  the  infusion  above  proposed  is  probably  the  best.  The  inlu- 
sion  of  columbo  is  not  disturbed  by  salts  of  iron,  and  may  be  conveniently  admin- 
istered in  connection  with  them.  The  dose  of  the  British  infusion  is  two  fluid- 
ounces  (60  C.c.)  three  or  four  times  a  day. 

INFUSUM  CARYOPHYLLI.  £r.     Infusion  of  Cloves. 

(IN-FU'§UM  CXR-Y-O-PHYL'LI.) 

Tisane  de  Girofle,  Fr.;  Gewiirznelken-Infusion,  G. 

"  Take  of  Cloves,  bruised,  a  quarter  of  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  JimVounces.    Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

It  is  fortunate  that  this  infusion  is  rarely  used,  for  it  was  dropped  at  the  last 
revision  of  the  U.  S.  Pharmacopceia.  If  made  by  the  general  formula  (pnge  788), 
it  will  be  at  least  six  times  the  strength  of  the  preparation  of  U.  S.  P.  1870. 

The  infusion  of  cloves  affords  precipitates  with  lime-water,  and  with  the  soluble 
salts  of  iron,  zinc,  lead,  silver,  and  antimony.  (Phillips.)  The  dose  of  the  British 
infusion  is  about  two  fluidounces  (60  C.c). 

INFUSUM  CASCARILL^.  Br,     Infusion  of  CascariUa. 

(IN-FD'§UM  CAS-CA-RlL'LiE.) 

Tisane  de  CascariUa,  Fr.;  Kaskarilla-Aufguss,  G. 

"  Take  of  CascariUa  Bark,  in  coarse  powder,  one  ounce  [avoirdupois]  ;  Boiling 
Distilled  Water  ten  flwidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

This  infusion  was  also  dropped  at  the  last  revision  of  the  U.  S.  Pharmacopoeia ; 
a  preparation  made  by  the  general  formula  (see  patre  788)  will  be  one  and  a  half 
times  the  strength  of  the  infusion  of  cascarilla  of  U.  S.  P.  1870. 

This  infusion  affords  precipitates  with  lime-water,  infusimi  of  galls,  nitrate  of  silver, 
acetate  and  subacetate  of  lead,  sulphate  of  zinc,  and  sulphate  of  iron.  The  dose  of 
the  British  infusion  is  two  fluidounces  (60  C.c). 

INFUSUM  CATECHU.  Br.     Infusion  of  Catechu. 

(IN-FU'§UM  CXT'E-CHU— kat'e-ku.) 

Infusum  Catechu,  Br.;  Infusion  of  Catechu,  E.;  Tisane  de  Cachou  composee,  Fr.;  Catechu- 
anfguss  mit  Zimmt,  G. 

"  Take  of  Catechu,  in  coarse  powder,  one  hundred  and  sixty  grains  ;  Cinnamon 
Bark,  bruised,  thirty  grains ;  Boiling  Distilled  Water  ten  fluidounces  [Imperial  meas- 
ure].    Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

This  is  an  elegant  mode  of  administering  catechu.  The  dose  is  from  one  to  three 
fluidounces  (30  to  90  C.c),  repeated  three  or  four  times  a  day,  or  more  frequently. 

INFUSUM  CHIRAT^.  Br.     Infusion  of  Chiretta. 

(IN-FU'§UM  eni-RA'T-a:— ki-ra'te.) 
Tisane  de  Chirette,  Fr.;  Chiretta-Thee,  G. 

"  Take  of  Chiretta,  cut  small,  a  quarter  of  an  ounce  [avoirdupois] :  Distilled  Water, 
at  1 20°,  ten  fluidounces.    Infuse  in  a  covered  vessel,  for  half  an  hour',  and  strain."  Br. 
The  dose  of  this  simple  bitter  is  from  one  to  three  fluidounces  (30  to  90  Co.). 
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INFUSUM  CINCHONA.  U.  S.     Infusion  of  Cinchona. 

(1X-FC'§CM  ClK-CHO'Nj:-«In-ko'ne.) 

InfoSTUU  Cinchons  Flavse,  Br.;  Infusion  of  Yellow  Bark ;  Infasion  of  Calisaya  Bark;  Tisane 
de  Quinquina  jaune,  Fr.;  Kaligaya-Rindenaufguss,  G. 

"  Cinchona,  in  No.  40  powder,  six  parts  [one  ounce  av.] ;  Aromatic  Sulphuric 
Acid,- 07i€  ^ar^  [seventy-two  niiniuis]  ;  Water,  a  sufficient  quantity,  To  make  one 
hundred  parts  [or  one  pint].  Mix  the  Acid  with  Ji/fi/  parts  [or  half  a  pint]  of 
Water,  and  moi&ten  the  powder  with  three  parts  [or  half  a  fluidounce]  of  the  mix- 
ture ;  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon  it,  first, 
the  remainder  of  the  mixture,  and  afterward,  Water,  until  the  Infusion  weighs  o«« 
hundred  parts  [or  measures  one  pint].  When  no  variety  of  Cinchona  is  specified 
by  the  physician  directing  this  Infusion,  use  Yellow  Cinchona."  U.  S. 

"  Take  of  Yellow  Cinchona  Bark,  in  coarse  powder,  half  an  ounce  [avoirdupois]  ; 
Boiling  Distilled  Water,  ten  Jiuidoujices.  Infuse  in  a  covered  vessel,  for  two  hours, 
and  strain."  Br. 

Though  the  infusion  with  boiling  water  is  more  quickly  prepared  than  the  cold 
infusion,  and  therefore  better  adapted  to  cases  of  emergency,  yet  the  former  is  a  more 
elegant  preparation,  not  turbid  like  the  latter,  and  at  least  equally  efficient.  We, 
therefore,  prefer  the  process  of  the  U.  S.  Pharmacopceia,  provided  it  be  skilfully 
conducted. 

The  U.  S.  infusion  is  an  efficient  preparation.  Water  extracts  from  bark  the 
kinates  of  quinine  and  cinchonine,  but  leaves  behind  the  compounds  which  these 
principles  form  with  the  cinchotannic  acid.  The  simple  infusion,  therefore,  is  rather 
feeble.  But  the  addition  of  the  acid  insures  the  solution  of  all  or  nearly  all  the  active 
matter.  Dr.  Geo.  B.  Wood  placed  much  reliance  in  this  infusion.  It  would  be 
best  to  macerate  the  bark  with  the  acidulated  water  some  time  before  it  is  intro- 
duced into  the  percolator. 

The  infusion  of  cinchona,  made  without  acid,  affords  precipitates  with  the  alka- 
lies, alkaline  carbonates,  and  alkaline  earths ;  the  soluble  salts  of  iron,  zinc,  and  silver  ; 
corrosive  chloride  of  mercury,  arsenious  acid,  and  tartar  emetic;  gelatinous  solutions ; 
and  various  vegetable  infusions  and  decoctions,  as  those  of  galls,  chamomile,  columbo, 
cascarilla,  horseradish,  cloves,  catechu,  orange-peel,  foxglove,  senna,  rhubarb,  valerian, 
and  simaruba.  In  some  instances  the  precipitate  occurs  immediately,  in  others  not 
for  several  hours.  Few,  however,  of  these  substances  diminish  the  efficacy  of  the 
infusion,  as  they  do  not  affect  the  active  principles.  The  alkalies,  alkaline  earths, 
and  vegetable  astringents  are  really  incompatible.  As  gallic,  tartaric,  and  oxalic 
acids  form  salts  with  quinine  of  somewhat  difficult  solubility,  the  neutral  and  solu- 
ble gallates,  tartrates,  and  oxalates  produce  in  the  infusion  slight  precipitates  of  cor- 
responding salts  of  the  alkaloids ;  but  these  are  redissolved  by  an  excess  of  the  acid. 
Tartrate  of  antimony  and  potassium  does  not  precipitate  the  alkaloids.  Solutions 
of  iodine  are  incompatible,  forming  with  the  alkaloids  insoluble  compounds.  For 
an  account  of  the  chemical  reactions  of  the  infusions  of  different  varieties  of  Peru- 
vian bark,  see  A.  J.  P.  (ix.  128). 

The  simple  infusion  of  cinchona  may  be  advantageously  administered  in  cases 
which  require  tonic  treatment,  but  do  not  call  for  the  full  powers  of  the  bark.  The 
acid  infusion  has  all  the  powers  of  cinchona  itself.  The  medium  dose  is  two  fluid- 
ounces  (60  C.c),  equivalent  to  a  drachm  of  the  bark. 

INFUSUM  CUSPARI^.  Br.     Infusion  of  Cusparia. 

(rS-Ft'§UM  CUS-PA'BI-iE.) 

Tisane  d'Angnsture,  Fr.;  Angustura-Aufguss,  G. 

"  Take  of  Cusparia  bark,  in  coarse  powder,  half  an  ounce  [avoirdupois]  ;  Dis- 
tilled Water,  at  120°,  ten  Jluidounces.  Infuse  in  a  covered  vessel,  for  two  hours, 
and  strain.''  Br. 

Under  the  name  of  Infusum  Angtistura  this  preparation  was  officinal  in  the  U.  S. 
Pharm.  1870,  made  in  the  proportion  of  half  a  troyounce  of  angustura  bark  in  a 
pint  of  water.     Made  according  to  the  general  formula,  page  788,  it  would  be  three 
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times  the  strength  of  the  infusion  formerly  officinal.     The  dose  of  the  British  infu- 
sion is  two  fluidounces  (60  C.c),  repeated  every  two,  three,  or  four  hours. 

INFUSUM  CUSSO.  Br.     Infusion  of  Kousso. 

(IN-FU'gtJM  CUS'SO.) 

Tisane  de  Cousso,  Fr.;  Kossotrank,  G. 

"  Take  of  Kousso,  in  coarse  powder,  one  half  of  an  ounce  [avoirdupois]  ;  Boiling 
Distilled  Water  eight  fluidounces.  Infuse  in  a  covered  vessel,  for  filteen  minutes, 
without  straining."  Br.     The  whole  may  be  taken  for  a  dose.  (See  Inf.  Brayera^ 

INFUSUM  DIGITALIS.  U.S.,  Br.     Infusion  of  Digitalis. 

(IN-FU'§UM  DI^-I-TA'LIS.) 

Tisane  de  Digitale,  Fr.;  Fingerhutaufguss,  0. 

"  Digitalis,  in  No.  20  powder,  three  parts  [or  fifty-five  grains] ;  Cinnamon,  in 
No.  20  powder,  three  parts  [or  fifty-five  grains]  ;  Boiling  Water,  one  hundred  and 
eighty -five  parts  [or  seven  and  a  half  fluidounces]  ;  AXcohoX,  fifteen  parts  [or  six 
and  a  half  fluidrachms]  ;  Water,  a  sufficient  quantity,  To  make  two  hundred  parts 
[or  half  a  pint].  Pour  the  Boiling  Water  upon  the  mixed  powders,  and  macerate 
for  two  hours  in  a  covered  vessel.  Then  strain,  add  the  Alcohol,  and  pass  enough 
Water  through  the  strainer  to  make  the  Infusion  weigh  two  hundred  parts  [or 
measure  half  a  pint]."  U.S. 

"  Take  of  Digitalis  Leaves,  dried,  thirty  grains  ;  Boiling  Distilled  Water  ten  fluid- 
ounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 

The  U.  S.  P.  infusion  does  not  differ  essentially  from  that  formerly  officinal. 
Mr.  D.  E.  Prall  {A.  J.  P.,  1878,  p.  423)  proved  that  the  abundant  precipitate  in 
the  old  infusion  was  caused  by  the  tincture  of  cinnamon,  and  recommended  a  simple 
infusion  without  any  aromatic.  The  present  process  affords  a  preparation  which 
keeps  moderately  well,  but  it  is  not  entirely  free  from  precipitation. 

The  U.  S.  infusion  is  essentially  the  same  as  that  employed  by  Withering.  It 
affords  precipitates  with  sulphate  of  iron,  acetate  of  lead,  tannic  acid,  and  infusion  of 
cinchona.  The  dose  has  usually  been  stated  at  half  a  fluidounce  (15  C.c),  repeated 
twice  a  day  under  ordinary  circumstances,  every  eight  hours  in  urgent  cases,  until 
the  system  is  affected.  The  proportion  of  digitalis  is  scarcely  half  as  great  in  the 
British  preparation,  and  the  dose  is  proportionably  larger.  It  will  not  escape  the 
close  observer,  that  the  stated  dose  of  digitalis  in  infusion  is  much  larger  than  in 
substance,  for  which  there  does  not  appear  to  be  a  good  reason,  but  which  accounts 
for  the  fact  that  many  physicians  assert  that  they  get  better  results  from  the  in- 
fusion than  from  the  digitalis  itself  The  British  Pharmacopoeia,  though  its  in- 
fusion has  only  about  half  the  strength  of  ours,  gives  its  dose  as  from  two  to  four 
fluidrachms  (7  5  to  15  C.c). 

INFUSUM  DULCAMARA.  Br.     Infusion  of  Ihilcamara. 

(IN-FU'§UM  DUL-CA-MA'K^.) 
Tisane  de  Douce-amere,  Fr.;  BittersUssaufguss,  G. 

"  Take  of  Dulcamara,  bruised,  one  ounce  [avoirdupois]  ;  Boiling  Distilled  Water 
ten  fluidounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 
The  dose  is  one  or  two  fluidounces  (30  or  60  C.c.)  three  or  four  times  a  day. 

INFUSUM  ERGOTS.  Br.     Infusion  of  Ergot. 

(1N-FU'§UM  ER-GO'TiE.)  , 

Tisane  de  Seigle  ergots,  Fr.;  Mutterliornaufguss,  G. 

"  Take  of  Ergot,  in  coarse  powder,  a  quarter  of  an  ounce  [avoirdupois]  ;  Boiling 
Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  half  an  hour,  and 
strain."  Br. 

The  dose  of  this  infusion  is  two  fluidounces  (60  C.c.).* 

-^  Tn/uinm  Eupatorii.  U.  S.  1870.  Infusion  of  Thorouc/htcort.  "Take  of  Thoronghwort  or 
Boneset  [the  dried  herb]  a  troyounce;  Boiling  Water  a  pint.     Macerate  for  two  hours  in  a  covered 
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INFUSUM  GENTIANS  COMPOSITUM.  Br.     Compound  Infusion 

of  Gentian. 

(lX-FU'§frM  5£N-TI-A'NiE  COM-PO§'I-TUM— jSn-ahf-a'ne.) 

Tisane  de  Gentiane  composee,  Fr.;  Enzianaufguss,  G. 

"  Take  of  Gentian  Root,  sliced,  Bitter-Orange  Peel,  cut  small,  of  each,  sixty  grains; 
Fresh  Lemon  Peel,  cut  small,  one  quarter  of  ajn.  ounce  ;  Boiling  Distilled  Water  ten 
Jiuidounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  £r. 

"  Take  of  Gentian,  in  moderately  coarse  powder,  half  a  troyounce  ;  Bitter  Orange 
Peel,  in  moderately  coarse  powder,  Coriander,  in  moderately  coarse  powder,  each, 
sixty  grains  ;  A\cohol  two  fluidounces  ;  VJ^ater  a  sufficient  gitantity.  Mix  the  Alcohol 
with  fourteen  fluidounces  of  Water,  and,  having  moistened  the  mixed  powders  with 
three  fluidrachms  of  the  menstruum,  pack  them  firmly  in  a  conical  percolator,  and 
gradually  pour  upon  them  first  the  remainder  of  the  menstruum,  and  afterwards 
Water,  until  the  filtered  liquid  measures  a  pint."    V.  S.  1870. 

It  is,  in  our  opinion,  unfortunate  that  this,  the  most  esteemed  of  all  infusions, 
should  have  been  dropped  by  the  Committee  of  Revision  of  the  Pharm.  1880. 
We  have  inserted  the  formula  of  the  U.  S.  P.  1870,  as  it  will  doubtless  continue  to 
be  largely  prescribed.  It  should  be  designated,  however,  as  U.  S.  P.  1870.  It  has 
been  the  custom  with  some  physicians  to  prescribe  a  concentrated  infusion  made  with 
one-fourth  the  quantity  of  menstruum  directed  by  the  formula  of  U.  S.  P.  1870. 
This  permits  the  use  of  a  valuable  tonic  with  the  presence  of  but  a  trifling  amount 
of  alcohol.  This  concentrated  preparation  keeps  well,  and  it  may  be  diluted  with 
the  right  quantity  of  the  proper  menstruum  by  the  pharmacist  to  make  the  infusion 
of  U.  S.  P.  1870. 

The  use  of  the  alcohol  is  to  assist  in  dissolving  the  bitter  principle,  and  at  the 
same  time  to  contribute  towards  the  preservation  of  the  infusion,  which,  without 
this  addition,  is  very  apt  to  spoil.  It  has,  however,  been  abandoned  by  the  British 
Pharmacopoeia,  and  lemon  peel  substituted  ;  this  is  a  very  doubtful  improvement. 
The  dose  is  a  fluidounce  (30  C.c.)  repeated  three  or  four  times  a  day. 

INFUSUM  LUPULI.  Br.     Infusion  of  Hop. 

(pr-FC'§CM  LU'PC-Li.) 

Infusum  Humuli,    U.S.  1870  ;  Tisane  de  Houblon,  Fr.,-  Hopfenaufguss,  G. 

"Take  of  Hop  half  an  ounce  [avoirdupois];  Boiling  Distilled  Water  ten  fluid- 
ounces.     Infuse  in  a  covered  vessel,  for  two  hours,  and  strain."  Br. 

The  infusion  of  hops  U.  S.  P.  1870  was  made  exactly  like  the  above,  except  that 
the  strength  was  half  a  troyounce  to  a  pint.  As  it  was  dropped  at  the  last  revision, 
it  must  now  be  made  by  the  general  formula,  page  788  (unless  otherwise  directed), 
which  will  make  it  three  times  the  strength  of  the  former  infusion. 

The  dose  of  the  British  infusion  is  one  or  two  fluidounces  (30  or  60  C.c.).* 

INFUSUM  KRAMERI^.  Br.     Infusion  of  Rhatany. 

(IN-FU'§CM  KRA-ME'RI-^.) 

Tisane  de  Ratnnhia,  Fr.,-  Ratanha-Aufguss,  G. 

"  Take  of  Rhatany  Root,  bruised,  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  Jiuidounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 

The  infusion  of  rhatany  is  undoubtedly  most  efficient  when  prepared  by  the 
mode  of  percolation,  with  cold  water,  from  the  root  in  a  state  of  moderately  coarse 
powder,  as  directed  in  the  U.  S.  process  of  1870.  The  dose  of  the  infusion  is  one 
or  two  fluidounces  (30  or  60  C.c). 

vessel,  and  strain.''  U.  S.  1870.  As  a  tonic,  this  infusion  should  be  taken  cold  in  the  dose  of  one 
or  two  fluidounces  (30  or  60  C.c.)  three  or  four  times  a  day,  or  more  frequently;  as  an  emetic  and 
diaphoretic,  in  large  tepid  draughts.     It  is  popularly  called  hone^et  tea. 

*  Infusum  Juniperi.  U.S.  1870.  lit/union  »f  Juniper.  "Take  of  Juniper,  bruised,  a  troyounce; 
Boiling  water  a  J)  inf.  Macerate  for  an  hour  in  a  covered  vessel,  and  strain."  U.S.  1870.  The 
whole  quantity  may  be  taken  in  twenty-four  hours,  in  doses  of  two  or  three  fluidounces  (60  or  90 
Co.). 
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INFUSUM  LINI.  Br.     Infusion  of  Linseed. 

(IN-FU'§UM  Li'Ni.) 

Tisane  de  Lin,  Fr.;  Leinsamen-Aufguss,  G. 

"  Take  of  Linseed  one  hundred  and  sixti/  grains  ;  Fresh  Liquorice  Root,  sliced, 
sixty  grains  ;  Boiling  Distilled  Water  ten  Jtaidounces.  Infuse  in  a  covered  vessel, 
for  tour  hours,  and  strain."  Br. 

This  is  nearly  identical  with  the  Compound  Infusion  of  Flaxseed  of  the  U.  S.  P. 
1870.*  It  is  a  useful  demulcent  drink  in  iutiamiuutory  aifections  of  the  mucous 
membraae  of  the  lungs  and  urinary  passages.     It  may  be  taken  ad  libitum. 

INFUSUM   MATIC^.  Br.     Infusion  of  Medico. 

(IN-F0'§UM;  MA-TI'Q^— ma-te'sa.)  ' 

Tisane  de  Matico,  Fr.;  Matico-Aufguss,  G. 

"Take  of  Matico  Leaves,  cut  small,  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  fluidounces.    Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 
The  dose  of  this  infusion  is  two  fluidounces  (60  C.c.).f 

INFUSUM  PRUNI  VIRGINIANS.  U.  S.     Infusion  of  Wild-chetry. 

(IN-FU'§IJM  PKU'NI  VIE-5lN-I-A'N^.) 

Tisane  d'Ecorce  de  Cerisier  sauvage,  Fr.;  Wildkirschen-Thre,  G. 

*'  Wild-cherry,  in  No.  40  powder,  four  parts  [or  half  an  ounce  av.]  ;  Water,  a 
sufficient  quantify,  To  make  one  hundred  parts  [or  twelve  fluidounces].  Moisten 
the  powder  with  six  parts  [or  six  fluidrachms]  of  Water,  and  macerate  for  one 
hour;  then  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  Water 
upon  it  until  the  Infusion  weighs  one  hundred  parts  [or  measures  twelve  fluid- 
ounces]."  [/.  S. 

This  is  a  peculiarly  suitable  object  for  oflScinal  direction,  as,  in  consequence  of 
the  volatile  nature  of  one  of  its  active  ingredients,  and  for  another  reason  (see  Pru- 
nus  Virgiuiana),  it  is  better  prepared  with  cold  water  than  in  the  ordinary  mode. 
The  infusion  of  wild-cherry  bark  is  one  of  the  preparations  to  which  the  process  of 
percolation  or  displacement  is  well  adapted.  In  this  way  the  virtues  of  the  bark  can 
be  more  rapidly  and  thoroughly  exhausted  than  by  maceration  alone.  In  order  to 
allow  time  for  the  reaction  necessary  to  the  production  of  the  hydrocyanic  acid,  an 
hour's  preliminary  maceration  is  directed,  which  might  perhaps  be  advantageously 
somewhat  lengthened.  If  kept  in  a  warm  place  this  preparation  undergoes  a  rapid 
alteration,  and  even  under  the  best  of  circumstances  is  unstable.  According  to 
the  experiments  of  Mr.  J.  B.  Moore  {A.  J.  P.,  1873,  p.  242)  two  fluidounces  of 
glycerin  to  the  pint  of  menstruum  is  of  great  advantage  in  delaying  the  change. 
When  properly  made,  infusion  of  wild-cherry  bark  is  beautifully  transparent,  has 
the  color  of  Madeira  wine,  and  the  agreeable  bitterness  and  peculiar  flavor  of  the 
bark.  The  dose  is  two  or  three  fluidounces  (60  or  90  C.c.)  three  or  four  times  a 
day,  or  more  frequently  when  a  strong  impression  is  required. 

*  "Take  of  Flaxseed  half  a  troyouncc  ;  Liquorice  Root,  bruised,  one  hundred  and  twenty  grains  ; 
Boiling  water  a  pint.     Macerate  for  two  hours  in  a  covered  vessel,  and  strain."    U.S.  1870. 

■\  Infusum  Pareirm.  U.S.  1870.  Infusion  of  Pa  ret  ra  Brava.  "  Take  of  Pareira  Brava,  bruised, 
a  troyouuce  ;  Boiling  Water  a  pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 
1870.  The  infusion  of  pareira  brava  is  highly  esteemed  by  some  English  practitioners  a'  a  remedy 
in  irritation  and  chronic  inflammation  of  the  urinary  passages,  and  has  been  found  useful  in  catarrh 
of  the  bladder.  The  dose  is  one  or  two  .fluidounces  (30  or  60  C.c).  Brodie  employed  a  decoction 
of  the  root,  which  he  prepared  by  boiling  half  an  ounce  in  three  pints  of  water  down  to  a  pint, 
and  gave  in  the  quantity  of  from  eight  to  twelve  fluidounces  daily.  The  Br.  Pharmacopoeia  has 
substituted  the  decoction  for  the  infusion. 

In/unnm  Picis  Liquidse,  U.S.  1870;  Infusion  of  Tar.  Tar  Water.  "Take  of  Tar  a  pint ; 
"Wsnter  four  pints.  Mix  them,  and  shake  the  mixture  frequently  during  twenty-four  hours.  Then, 
pour  off  the  infusion,  and  filter  through  paper."  U.S.  Water  takes  from  tar  a  sm.all  portion  of 
acetic  acid,  empyreumatic  oil  including  creasoto,  and  resinous  matter,  acquiring  a  sharp  enipyreu- 
matic  taste,  the  odor  of  tar,  and  the  color  of  Madeira  wine.  Thus  impregnated  it  is  stimulant  and 
diuretic,  and  may  be  taken  in  the  quantity  of  one  or  two  pints  daily.  It  is  also  used  as  a  wash  in 
chronic  cutaneous  affections,  and  is  said  to  have  proved  beneficial,  by  injection  into  the  bladder,  in 
some  cases  of  chronic  cystitis. 
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INFUSUM  QUASSIA.  Br.    Infusion  of  Quassia. 

(1X-FC'§CM  QCAS'SI-.S— kiKiBh'f^.) 

Tisane  de  Qnassie,  Fr.:  Quassia- A  ufguss,  G. 

"Take  of  Quassia  Wood,  in  chips,  sixty  grains ;  Cold  Distilled  "Water  ten  fluid- 
ounces.     Macerate  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

The  dropping  of  this  infusion  at  the  last  revision  of  the  U.  S.  Phann.,  and  the 
substitution  of  the  general  iorwula  in  its  place  (p.  788),  will  result  in  making  a 
preparation  six  times  the  strength  of  that  of  the  U.  S.  P.  1870.  Boiling  water  may 
be  employed  when  it  is  dejiirable  to  obtain  the  preparation  quickly ;  but  cold  water 
affords  a  clearer  infusion.  The  half-hour  maceration  directed  in  the  British  Pharma- 
copceia,  considering  that  cold  water  is  used,  appears  to  us  to  be  too  short  for  the  ex- 
haustion of  the  wood.    The  dose  is  two  fluidounces  (60  C.c.)  three  or  foar  times  a  day. 

INFUSmi  RHEI.  Br.     Infusion  of  Rhubarb. 

(pt-rU'§CM  BHE'L) 

Tisane  de  Rhubarbe,  Fr.;  Rhabarber-Aufgnss,  G. 

''  Take  of  Rhubarb  Root,  in  thin  slices,  a  quarter  of  an  ounce  [avoirdupois]  ; 
Boiling  Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour, 
and  strain."  Br. 

In  order  that  the  rhubarb  may  be  exhausted,  it  should  be  digested  with  the  water 
near  the  fire,  at  a  temperature  somewhat  less  than  that  of  boiling  water.  It  is  cus- 
tomary to  add  some  aromatic,  such  as  cardamom,  fennel-seed,  or  nutmeg,  which  im- 
proves the  taste  of  the  infusion,  and  renders  it  more  acceptable  to  the  stomach.  One 
drachm  of  either  of  these  spices  may  be  digested  in  connection  with  the  rhubarb. 

This  infusion  may  be  given  as  a  gentle  laxative,  in  the  dose  of  one  or  two  fluid- 
ounces  (30  or  60  C.c),  every  three  or  four  hours  till  it  operates.  It  is  occasionally 
used  as  a  vehicle  for  tonic,  antacid,  or  more  active  cathartic  medicines.  The  stronger 
acids  and  most  metallic  solutions  are  incompatible  with  it. 

As  infusion  of  rhubarb  was  not  retained  in  the  present  Pharmacopoeia,  the  general 
formula,  page  788,  must  be  used  (unless  otherwise  directed),  which  will  make  a 
preparation  six  times  the  strength  of  that  of  the  U.  S.  P.  1870. 

IXFUSUM  ROS^  ACIDUM.  Br.    Acid  Infusion  of  Roses. 

(i>-fi'§Cm  BO'^JE  Ag'l-DCM.) 

Infasom  Bosae  Compositom,  U.  S.  1S70 ;  Compound  Infusion  of  Roee;  Acid  Infusion  of  Rose; 

Tisane  de  Rose  cjmposee,  Fr.:  Saurer  Rosenaufguss,  G. 

"  Take  of  Dried  Red-rose  Petals,  broken  up,  a  quarter  of  an  ounce  [avoirdupois]  ; 
Diluted  Sulphuric  Acid  one  fluidrachm  ;  Boiling  Distilled  Water  ten  fluidounces. 
Add  the  Acid  to  the  Water,  infuse  the  Petals  in  the  mixture  in  a  covered  vessel, 
for  half  an  hour,  and  strain."  Br. 

The  formula  of  the  U.  S.  P.  1870  is  preferable  to  that  of  the  British  Pharm.  on 
account  of  the  presence  of  sugar.  It  is  unfortunate,  in  our  opinion,  that  this  elegant 
infusion  was  dropped  at  the  last  revision  of  the  U.  S.  Pharmacopoeia.  We  append 
the  formula  of  the  U.  S.  P.  1870.  "  Take  of  Red  Rose  [dried  petals]  half  a  troy- 
ounce;  Diluted  Sulphuric  Acid  three  fluid rachms ;  Sugar  [refined],  in  coarse 
powder,  a  troyounce  ami  a  half ;  Boiling  Water  two  pints  and  a  half.  Pour  the 
Water  upon  the  Rose  in  a  covered  glass  or  porcelain  vessel ;  add  the  Acid,  and 
macerate  for  half  an  hour.  Lastly,  dissolve  the  Sugar  in  the  liquid,  and  strain." 
L .  o. 

The  red  roses  f?erve  little  other  purpose  than  to  impart  a  fine  red  color  and  a  slight 
astringent  flavor  to  the  preparation,  which  owes  its  medicinal  virtues  almost  exclu- 
sively to  the  sulphuric  acid.  According  to  Mr.  J.  B.  Barnes,  one  part  of  glycerin 
added  to  eight  or  nine  parts  of  infusion  of  rose  increases  greatly  its  brightness  and 
transparency.  It  is  refrigerant  and  astringent,  and  affords  a  useful  and  not  unpleas- 
ant drink  in  hemorrhages  and  colliquative  sweats.  It  is  much  used  by  British  practi- 
tioners as  a  vehicle  for  saline  medicines,  particularly  sulphate  of  magnesium,  the  taste 
of  which  it  serves  to  cover.     It  is  also  employed  as  a  gargle,  usually  in  connection 
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with  acids,  nitre,  alum,  or  tincture  of  Cayenne  pepper.     The  dose  is  from  two  to 
four  fluidounces  (30  to  118  C.c.).* 

INFUSUM  SENEGiE.  Br.    Infusion  of  Senega. 

(IN-FD'§UM  SEN'E-9iE— s6n'He.) 

Tisane  de  Polygale  de  Virginie,  Fr.;  Senega-Aufguss,  G. 

"  Take  of  Senega  Root,  bruised,  half  an  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  fluidounces.     Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 

The  efficacy  of  the  officinal  decoction  of  seneka  has  been  proved  by  so  long  an  ex- 
perience, that  we  should  be  cautious  in  allowing  it  to  be  superseded  by  the  infusion 
on  hypothetical  grounds.  The  dose  of  the  preparation  is  from  one  to  three  fluid- 
ounces  (30  to  90  C.c). 

INFUSUM  SENN^.  Br.     Infusion  of  Senna. 

(IN-FU'§UM  SfiN'NiE.) 

Tisnne  de  S6n6,  Ft:;  Senna-Aufguss,  G. 

"  Take  of  Senna  one  ounce  [avoirdupois]  ;  Ginger,  sliced,  thirty  grains ;  Boiling 
Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

"  Take  of  Senna  a  troy  ounce  ;  Coriander,  bruised,  sixty  grains;  Boiling  Water 
a  pint.     Macerate  for  an  hour  in  a  covered  vessel,  and  strain."    U.  S.  1870. 

We  prefer  the  coriander  of  the  U.  S.  Pharmacopoeia,  1 870,  to  the  ginger  of  the 
British.  The  strength  of  the  British  preparation  has  been  doubled  in  the  present 
edition  of  the  Pharmacopoeia,  and  is  now  nearly  twice  as  great  as  that  of  the  U.  S. 
infusion  of  1870.  The  infusion  deposits,  on  exposure  to  the  air,  a  yellowish  precipi- 
tate, which  is  said  to  aggravate  its  griping  tendency ;  it  should,  therefore,  not  be 
made  in  large  quantities.  It  is  customary  to  connect  with  it  manna  and  some  one 
of  the  saline  cathartics,  which  increase  its  efficacy,  and  render  it  less  painful  in  its 
operation.  (See  Infusum  Sennst,  Compositum.)  The  dose  of  the  infusion  is  about 
four  fluidounces  (118  C.c).  The  cold  infusion,  especially  if  made  by  percolation 
from  the  coarsely  powdered  leaves,  while  probably  not  inferior  in  strength  to  that 
prepared  with  boiling  water,  is  said  to  be  less  unpleasant  to  the  taste. 

INFUSUM  SENN^  COMPOSITUM.  U.  8.     Compound  Infusion  oj 
Senna.     [Black  Draught.'] 

(IN-FU'§DM  SEN'N^  C0M-P6s'I-TDM.) 

Tisane  de  S6n^  composee,  Fr.;  Senna-Aufguss,  G. 

*'  Senna,  six  parts  [or  half  an  ounce  av.]  ;  Manna,  twelve  parts  [or  one  ounce 
av.]  ;  Sulphate  of  Magnesium,  twelve  parts  [or  one  ounce  av.]  ;  Fennel,  bruised, 
two  parts  [or  seventy-three  grains]  ;  Boiling  Water,  one  hundred  parts  [or  half  a 
pint]  ;  Water,  a  sufficient  quantity,  To  make  07ie  hundred  parts  [or  half  a  pint]. 
Pour  the  Boiling  Water  upon  the  solid  ingredients  and  macerate  in  a  covered  vessel 
until  cool.  Then  strain,  and  add  enough  Water  through  the  strainer  to  make  the 
Infusion  weigh  one  hundred  parts  [or  measure  half  a  pint]."  U.  S. 

This  preparation  is  the  Black  Draught  of  English  Pharmacy,  and  it  is  an  excellent 
form  of  administering  these  cathartics  in  a  liquid  condition.  The  simple  infusion 
of  senna  has  been  dropped  in  the  last  revision ;  and  the  above,  which  more  closely 
corresponds  with  senna  tea,  used  as  a  popular  purgative  draught,  substituted.  The 
dose  is  about  four  fluidounces  (118  C.c). 

INFUSUM  SERPENTARI^.  Br.     Infusion  of  Serpentary. 

(IN-FU'§tJM  SER-PEN-TA'EI-iE.) 

Tisane  do  Serpentaire,  Fr.;  Schlangenwurzel-Aufguss,  G. 

"  Take  of  Serpentary  Boot,  bruised,  a  quarter  of  an  ounce  [avoirdupois]  ;  Boil- 

^'  fn/itsum  Salviee.  U.S.  1870.  Infusion  of  Suge.  "  Take  of  Sage  lialf  a  trnyounce  ;  Boiling 
Water  a  pint.  Macerate  for  half  an  hour  in  a  covered  vessel,  and  strain."  U.  S.  P.  1870.  This 
preparation  is  less  used  internally  than  as  a  gargle,  or  as  a  vehicle  for  other  substances,  such  as 
alum,  employed  in  this  way. 
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ing  Distilled  Water  ten  fluidounces.     Infuse  in  a  covered  vessel  for  two  hours,  and 
strain."  Br. 

The  infusion  of  serpentaria  having  been  dropped  at  the  last  revision  of  the  U.  S. 
Pharmacopoeia,  the  general  formula,  page  788,  must  be  used  (unless  otherwise 
specified),  which  will  make  an  infusion  three  times  the  strength  of  the  U.  S.  1870 
preparation.  The  dose  of  the  British  preparation  is  one  or  two  fluidounces  (30 
or  60  C.c),  every  two  hours  in  low  forms  of  fever,  but  less  frequently  in  chronic 
affections.* 

INFUSUM  UV^  URSI.  Br.     Infusion  of  Bearberry. 

(IN-Ft'§CM  t'V^  CR'Si.) 
Tisane  d'Uva  Ursi,  Fr.;  Biirentraubenblatter-Anfguss,  G. 

"  Take  of  Bearberry  Leaves,  bruised,  half  an  ounce  [avoirdupois]  ;  Boiling  Dis- 
tilled Water  ten  fluidounces.  Infuse  in  a  covered  vessel  for  two  hours,  and  strain 
through  calico."  Br.  The  dose  is  one  or  two  fluidounces  (30  or  60  C.c.)  three  or 
four  times  a  day. 

INFUSUM  VALERIANA.  Br,     Infusion  of  Valerian. 

(lN-FU'§tM  VA-LE-BI-i'Na:.) 

Tisane  de  Val^riane,  Fr.;  Baldrian-Aufguss,  G. 

"  Take  of  Valerian  Root,  bruised,  one  hundred  and  twenty  grains;  Boiling  Dis- 
tilled Water  ten  fluidounces.    Infuse  in  a  covered  vessel  for  one  hour,  and  strain."  Br. 

This  is  another  of  the  infusions  dropped  at  the  last  revision  of  the  U.  S.  Pharma- 
copoeia. It  must  now  be  made  by  the  general  formula,  page  788  (unless  otherwise 
specified),  and  it  will  therefore  be  six  times  the  strength  of  that  of  the  U.  S.  P.  1370, 

The  dose  of  the  British  infusion  is  two  fluidounces  (60  C.c),  repeated  three  or 
four  times  a  day,  or  more  frequently .■}" 

INULA.  U.  S.     Inula.     [Elecampane^ 

(IN'U-LA.) 

"  The  root  of  Inula  Helenium.  Linn6.     {Nat.  Ord.  Compositae.)"  U.  S. 

Aunee,  Fr.;  Alantwursel,  G.;  Enula  Caropana,  It.,  Sp. 

Gen.  Ch.  Receptacle  naked.  Seed-down  simple.  Anthers  ending  in  two  bristles 
at  the  base.  Willd. 

Inula  Helenium.  Willd.  Sp.  Plant,  iii.  2089 ;  Woodv.  Med.  Bot.  p.  64,  t  26. 
Elecampane  has  a  perennial  root,  and  an  annual  stem,  which  is  round,  furrowed, 
villous,  leafy,  from  three  to  six  feet  high,  and  branched  near  the  top.  The  leaves 
are  large,  ovate,  serrate,  crowded  with  reticular  veins,  smooth  and  deep  green  upon 
the  upper  surface,  downy  on  the  under,  and  furnished  with  a  fleshy  midrib.  Those 
which  spring  directly  from  the  root  are  petiolate,  those  of  the  stem  sessile  and  em- 
bracing. The  flowers  are  large,  of  a  golden-yellow  color,  and  stand  singly  at  the 
ends  of  the  stem  and  branches.  The  calyx  exhibits  several  rows  of  imbricated  ovate 
scales.  The  florets  of  the  ray  are  numerous,  spreading,  linear,  and  tridentate  at  the 
apex.  The  seeds  are  striated,  quadrangular,  and  furnished  with  a  simple  somewhat 
chaffy  pappus. 

This  large  and  handsome  plant  is  a  native  of  Europe,  where  it  is  also  cultivated 
for  medical  use.  It  has  been  introduced  into  our  gardens,  and  has  become  natural- 
ized in  some  parts  of  the  country,  growing  in  low  meadows,  and  on  the  roadsides, 

*  In/wium  Spi'gelix.  U.S.  1870.  Li/nsion  of  Spigelia.  "Take  of  Spigelia  half  a  troyounce ; 
Boiling  Water  h  pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.S.  1870.  Tlie 
dose  of  this  infusion,  for  a  child  two  or  three  years  old,  is  from  four  fluidrachms  to  a  fluidounce 
(15  to  30  C.c.) ;  for  an  adult,  from  four  to  eight  fluidounces  (118  to  236  C.c),  repeated  morning  and 
evening.  A  quantity  of  senna  equal  to  that  of  the  spigelia  is  usnally  added,  in  order  to  insure  a 
cathartic  effect. 

Infusum  Trtraraci.  U.S.  1870.  Infusion  of  Dandelion.  "Take  of  Dandelion,  bruised,  two 
troyounres  ;  Boiling  Water  o  pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 
1870.     The  dose  is  a  wineglassful  two  or  three  times  a  day,  or  oftener. 

■|"  Infiiaitm  Ziiigiberis.  U.S.  1870.  Infusion  of  Ginger.  "Take  of  Ginger,  bruised,  half  a  troy- 
ounce ;  Boiling  Water  <i  pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S.  1870. 
The  dose  of  this  infusion  is  two  fluidounces  (60  Co.). 
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from  New  England  to  Pennsylvania.  It  flowers  in  July  and  August.  The  roots, 
which  are  the  officinal  part,  should  be  dug  up  in  autumn,  and  in  their  second  year. 
When  older  they  are  apt  to  be  stringy  and  woody. 

The  fresh  root  of  elecampane  is  very  thick  and  branched,  having  whitish  cylindri- 
cal ramifications,  furnished  with  thread-like  fibres.  It  is  externally  brown,  internally 
whitish  and  fleshy ;  and  the  transverse  sections  present  radiating  lines.  The  dried 
root  is  "  in  transverse,  concave  slices  or  longitudinal  sections,  with  overlapping  bark, 
externally  wrinkled  and  brown,  flexible  in  damp  weather;  when  dry,  breaking  with 
a  short  fracture ;  internally  grayish,  fleshy,  slightly  radiate  and  dotted  with  numer- 
ous shining,  yellowish  brown  resin-cells ;  odor  peculiar,  aromatic ;  taste  bitter  and 
pungent."  U.  S.  Its  medical  virtues  are  extracted  by  alcohol  and  water,  the  former 
becoming  most  strongly  impregnated  with  its  bitterness  and  pungency.  A  peculiar 
principle,  resembling  starch,  was  discovered  in  elecampane  by  Valentine  Hose,  of 
Berlin,  in  1804,  who  named  it  alantin  ;  but  the  title  imdin,  proposed  by  Dr.  Thom- 
son, has  been  generally  adopted.  It  differs  from  starch  in  being  deposited  unchanged 
from  its  solution  in  boiling  water  when  the  liquor  codIs,  and  in  giving  a  yellowish 
instead  of  a  blue  color  with  iodine.  It  has  been  found  in  the  roots  of  several  other 
plants.  It  may  be  obtained  white  and  pure  by  precipitating  a  concentrated  decoction 
with  twice  its  volume  of  alcohol,  dissolving  the  precipitate  in  a  little  distilled  water, 
treating  the  solution  with  purified  animal  charcoal,  and  again  precipitating  with 
alcohol.  {A.  J.  P.,  xxxi.  69.)*  It  readily  dissolves  in  about  three  parts  of 
boiling  water ;  the  laevogyre  solution  is  perfectly  clear  and  fluid,  not  paste-like,  but 
on  cooling  deposits  nearly  all  the  inulin.  With  nitric  acid,  inulin  affords  no  ex- 
plosive compound,  as  starch  does.  It  is  easily  transformed  into  uncrystallizable 
sugar. 

The  amount  of  inulin  varies  according  to  the  season,  but  is  most  abundant  in 
autumn.  Dragendorfi"  obtained  from  the  root  in  October  not  less  than  44  per  cent., 
but  in  spring  only  19  per  cent. 

A  crystallizable  substance  was  long  since  noticed  to  collect  in  the  head  of  the 
receiver  when  the  elecampane  root  is  submitted  to  distillation  with  water.  Similar 
crystals  may  also  be  observed  after  carefully  heating  a  thin  slice  of  the  root,  and  are 
even  found  as  a  natural  efflorescence  on  the  surface  of  a  root  that  has  been  long 
kept.  They  can  be  extracted  from  the  root  by  means  of  alcohol,  and  precipitated 
with  water. 

Kallen  {Deutsch.  Chem.  Ges.,  1873,  p.  1506,  and  1876,  p.  154)  has  found  that 
these  crystals  consist  chiefly  of  the  anhydride,  CijH^oO^,  of  alanh'c  acid,  melting  at 
66°  C,  and  that  what  was  formerly  known  as  helenin  was  a  mixture  of  these  with 
a  liquid,  alanfol,  Cj„HjgO,  boiling  at  200°  C,  the  true  helenin  and  alant  camplior. 
The  crystals  of  helenin,  CgHgO,  have  a  bitterish  taste,  but  no  odor,  and  melt  at 
110°  C.  The  camphor  melts  at  64°  C,  and  in  taste  and  smell  is  suggestive  of 
peppermint. 

Medical  Properties  and  Uses.  Elecampane  is  tonic  and  gently  stimulant,  and 
has  been  supposed  to  possess  diaphoretic,  diuretic,  expectorant,  and  emmenagogue 
properties.  By  the  ancients  it  was  much  employed,  especially  in  the  complaints 
peculiar  to  females ;  and  it  is  still  occasionally  resorted  to  in  amenorrhoea.  In  this 
country  it  is  chiefly  used  in  chronic  diseases  of  the  lungs,  and  is  sometimes  benefi- 
cial when  the  aff"ection  of  the  chest  is  attended  with  weakness  of  the  digestive  organs, 
or  with  general  debility.  From  a  belief  in  its  deobstruent  and  diuretic  virtues,  it  was 
formerly  prescribed  in  chronic  engorgements  of  the  abdominal  viscera,  and  the  dropsy 
to  which  they  so  often  give  rise."  It  has  also  been  highly  recommended  both  as  an 
internal  and  external  remedy  in  tetter,  psora,  and  other  diseases  of  the  skin.  The 
usual  modes  of  administration  are  in  powder  and  decoction.  The  dose  of  the  pow- 
der is  from  a  scruple  to  a  drachm  (1-3-3-9  Gm.).  The  decoction  may  be  prepared 
by  boiling  half  an  ounce  of  the  root  in  a  pint  of  water,  and  given  in  the  dose  of 
one  or  two  fluidounces  (30-60  C.c). 

*  Another  interesting  paper,  giving  an  account  of  the  modifications  which  inulin  undergoes  In 
the  plant  producing  it,  and  by  the  agency  of  heat  and  water,  by  M.  Lefranc,  is  contained  in  the 
Journal  de  Pharmacie  (Sept.  1870,  p.  166),  to  which  the  reader  is  referred. 
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lODOFORMUM.  U.S.     Iodoform. 

CHIs;  392*8.  (i-0-DO-FOK'MLM.)  Cj  HI3;  392-8. 

"  Iodoform  should  be  kept  in  well-stopped  bottles,  in  a  cool  place."    C  S. 

lodoformium,  P.G.:  lodoforine,  Fr.;  lodoforin,  G. 

This  compound,  discovered  by  Serullas  in  1822,  was  introduced  as  a  remedy, 
about  the  year  1837,  by  Dr.  R.  M.  Glover,  of  London,  and  M.  Bouchardat,  of 
Paris,  and  was  first  adopted  as  officinal  in  the  U.  S.  Pharmacopoeia  of  1870. 

Preparation.  Cornells  and  Gille  published  a  proce^  in  Journ.  de  Pharm.,  1852, 
p.  196.  (See  U.  S.  D.,  14th  ed.,  p.  511.)  Wittstein's  process  is  an  improvement  on 
this.  Take  two  parts  of  carbonate  of  potassium,  two  of  iodine,  one  of  95  per  cent, 
alcohol,  and  five  of  water,  mix  them  in  a  retort,  and  heat  the  mixture  by  means  of 
a  water-bath,  until  perfectly  colorless ;  then,  after  the  cooling  of  the  liquid,  pour  it 
into  a  suitable  vessel,  and  allow  it  to  settle.  The  yellow  scaly  mass  deposited  is 
collected  on  a  filter,  washed  thoroughly  with  water,  and  dried  between  folds  of 
bibulous  paper.  As  iodoform  is  very  volatile,  it  must  be  prepared  in  closed  vessels. 
The  liquid  remaining  after  the  deposition  of  iodoform  contains  iodate  and  iodide  of 
potassium,  which  may  be  decomposed  with  renewed  formation  of  iodoform  by  adding 
potassium  dichromate  2  to  3  parts,  and  hydrochloric  acid  16  to  24  parts  ;  this 
liberates  iodine.  32  parts  of  carbonate  of  soda,  6  parts  of  iodine,  and  16  parts  of 
alcohol  are  now  added,  the  liquid  is  then  again  poured  off  from  the  iodoform 
produced,  and  the  operation  again  repeated  if  necessary.  The  formation  of  the 
iodoform  is  represented  by  the  following  equation  :  CjH..OH -|- 4lj-|- 6K0H  = 
CHIj-}-  CHKO,-i-  5KI  -f  5H.,0.  Other  products,  such  as  potassium  iodate,  arc, 
however,  formed.  Mr.  G.  R.  Bull  (X.  R.,  March,  1882)  has  practically  tried  nearly 
all  of  the  processes  for  the  preparation  of  iodoform,  and  recommends  Filhol's,  which 
is  as  follows.  Put  into  a  long-necked  matrass  or  flask  which  is  supplied  with  a 
perforated  cork  and  long  supply-tube,  a  solution  of  200  parts  of  crystallized  car- 
bonate of  sodium  and  1000  parts  of  distilled  water,  and  add  100  parts  of  alcohol, 
heat  in  a  water-bath  from  60°  C.  to  711°  C.  (140°  to  160°  F.),  then  gradually  add 
100  parts  of  iodine,  about  10  parts  at  a  time.  When  the  liquid  has  become  color- 
less, remove  the  flask  from  the  water-bath,  and  allow  it  to  cool  three  or  four  hours, 
then  pour  out  on  a  filter ;  return  the  filtrate  to  the  flask,  add  200  parts  of  carbonate 
of  sodium,  100  parts  of  alcohol,  heat  to  71-1°  C.  (160°  F.),  and  pass  a  slow  cur- 
rent of  chlorine  gas  through  the  mixture  as  long  as  iodine  is  separated,  continuing 
until  the  brown  liquid  is  again  decolorized.  A  small  excess  of  chlorine  is  of  no 
consequence  (Hager  states  that  for  every  100  parts  of  iodine  it  requires  the  chlo- 
rine which  can  be  evolved  from  about  200  parts  of  hydrochloric  acid  by  means  of 
manganese  dioxide).  Let  the  flask  stand  twenty  four  hours,  then  throw  the  con- 
tents on  a  filter  and  examine  the  filtrate  with  chlorine  water  to  see  whether  it  still 
contains  an  appreciable  amount  of  iodine  compounds,  then  if  necessary  subject  the 
filtrate  to  a  second  treatment  of  chlorine  gas,  adding  previously  only  20  parts  of 
carbonate  of  sodium  and  10  parts  of  alcohol.  Collect  the  iodoform  after  twenty- 
four  hours.  The  filtrate  may  be  concentrated  and  decomposed  by  excess  of  nitric 
acid,  according  to  the  method  recommended  in  Bouchardat's  process.  The  collected 
crystals  of  iodoform  are  now  well  washed  with  the  smallest  quantitj*  of  cold  distilled 
water,  spread  out  on  pieces  of  bibulous  paper,  and  dried  in  the  open  air. 

Properties.  It  is  in  the  form  of  "  small,  lemon-yellow,  lustrous  crystals  of  the 
hexagonal  .system,  having  a  saffron-like  and  almost  insupprcssible  odor,  and  an  un- 
pleasant, slightly  sweetish,  iodine-like  taste.  Not  perceptibly  soluble  in  water,  to 
which  it  imparts  a  slight  odor  and  taste;  soluble  in  80  parts  of  alcohol  at  15°  C. 
(59°  F.),  in  12  parts  of  boiling  alcohol,  in  52  parts  of  ether,  and  in  chloroform, 
benzol,  benzin,  disulphide  of  carbon,  and  in  fixed  or  volatile  oils.  Its  solutions  have 
a  neutral  reaction.  Sp.  gr.  2.000.  It  sublimes  slightly  at  ordinary  temperatures, 
and  distils  slowly  with  water ;  at  about  115°  C  (239°  F.)  it  melts  to  a  brown  liquid, 
and  at  a  higher  temperature  yields  vapors  containing  iodine  and  carbonaceous  matter. 
If  Iodoform  be  digested  with  an  alcoholic  solution  of  potassa,  the  mixture,  when 
acidulated  with  diluted  nitric  acid,  will  give  a  blue  color  with  gelatinized  starch. 
51 
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Distilled  water  shaken  with  Iodoform  should  not  change  the  color  of  blue  litmus 
paper,  and  when  filtered,  should  give  no  precipitate  with  test-solution  of  nitrate  of 
silver  (abs.  of  iodide).  Upon  full  combustion.  Iodoform  should  leave  no  residue." 
U.  S.  It  is  a  volatile  substance,  soft  to  the  touch,  and  totally  devoid  of  corrosive 
properties.  With  potassa  in  solution,  it  is  decomposed,  yielding  formiate  and  iodide 
of  potassium.     Hence  these  two  principles  are  incompatible  in  prescriptions. 

Medical  Properties  and  Uses.  M.  Maitre,  who  has  studied  the  physiological 
effects  of  iodoform  on  men,  states  that  from  a  dose  of  30  or  40  centigrammes  (about 
5  or  6  grains)  no  eflFects  are  observed  except  a  slight  increase  of  appetite.  Two 
hours  after  it  has  been  taken,  the  presence  of  iodine  can  be  detected  in  the  urine 
and  the  saliva,  and  nearly  three  days  elapse  before  the  whole  is  eliminated.  (See  also 
Hoyges,  Journ.  de  Pharm.,  Juillet,  1867.)  It  passes  oflF  also  with  the  lacteal  secre- 
tion. Given  to  dogs  in  much  larger  doses,  several  grammes  for  example,  it  pro- 
duces narcotic  eflFects ;  and  two  stages  in  its  operation  have  been  noticed  ;  the  first 
marked  with  more  or  less  prostration,  with  symptoms  of  intoxication,  the  animal 
tottering,  inclining  to  one  side  with  the  head  falling,  with  loss  of  appetite,  but 
without  vomiting.  The  next  day,  unless  a  very  large  dose  has  been  given,  complete 
recovery  takes  place.  A  still  larger  dose  induces  the  second  stage,  characterized  by 
a  remarkably  intense  excitation,  with  anxious  breathing,  strong  and  short  pulse,  a 
true  opisthotonus,  sometimes  very  striking,  and  convulsive  movements  of  the  paws, 
especially  the  hinder.  After  death  fatty  degeneration  of  the  heart,  liver,  and  kid- 
neys may  be  found.  (A.  Hodges.')  The  very  free  use  of  iodoform  in  Germany  as 
an  antiseptic  dressing  to  wounds,  ulcers,  etc.,  has  led  to  many  cases  of  poisoning, 
and,  it  is  said  (Xa  France  Med.,  Nos.  30  and  31,  1882),  eleven  deaths.  The  prin- 
cipal symptoms  are  general  malaise  and  depression,  faintness,  headache,  loss  of  ap- 
petite, and  a  persistent  iodoform  taste  in  the  mouth.  In  some  cases  there  is  a  slight 
temporary  increase  of  temperature.  Mental  depression  or  excitement  is  especially 
noticed.  Finally  the  pulse  becomes  accelerated,  soft,  and  feeble ;  in  some  cases  the 
pulse  is  very  rapid, — 150-180, — while  the  temperature  remains  normal,  or  only 
slightly  elevated.  The  cerebral  phenomena  are  commonly  those  of  delirium ;  but 
there  have  been  observed,  especially  in  children,  symptoms  resembling  those  of 
meningitis,  such  as  coma,  contracture  and  inequality  of  the  pupils,  and  rapid  pulse, 
without  marked  elevation  of  temperature.  In  adults  a  suicidal  tendency  has  been 
noticed. 

Iodoform,  though  containing  29  parts  in  30  of  its  weight  of  iodine,  is  not  locally 
irritant,  but  anaesthetic  and  antiseptic.  It  is  said,  when  employed  as  a  suppository,  to 
produce  unconsciousness  of  the  act  of  defecation.  In  the  form  of  vapor,  it  possesses 
anaesthetic  properties,  but  inferior  to  those  of  chloroform.  On  account  of  its  large 
proportion  of  iodine,  it  was  supposed  to  be  capable  of  replacing  that  element  and 
the  iodides  as  a  remedy,  with  the  advantages  of  being  non-irritant,  and  of  having 
an  organic  nature,  qualities  which  favor  its  absorption  and  assimilation.  The  prin- 
cipal diseases  in  which  it  has  been  tried  are  goitre,  rickets,  scrofula,  phthisis,  amenor- 
rhoea,  syphilis,  glandular  tumors,  inflammatory  disease  of  the  fauces,  with  or  without 
venereal  taint,  etc.,  and  cutaneous  eruptions.  It  may  be  given  in  from  one  to  three 
grains,  three  or  four  times  a  day,  in  pill  form  ;  but  it  has  not  met  the  expectation 
of  its  early  advocates,  and  is  not  much  used  internally.  Externally  it  is  much  em- 
ployed as  a  stimulant  anaesthetic  application  to  painful  or  irritable  ulcers,  and  has 
been  found  especially  useful  in  both  primary  and  secondary  venereal  ulcerations.  It 
also  often  aifords  relief  in  cancerous  sores  and  in  uterine  cancer.  It  may  be  used  in 
powder,  ointment,  or  in  solution  with  glycerin  and  alcohol.  In  uterine  affections 
vaginal  suppositories  may  be  made  by  incorporating  7*5  grains  of  iodoform  with  2-5 
drachms  of  cacao  butter.  The  ointment  may  vary  in  strength  from  one  to  three 
drachms  to  the  ounce  of  lard  or  simple  cerate.  Iodoform  suppositories  have  also  been 
employed  with  asserted  advantage  in  enlargement  of  the  prostate  gland,  and  in  fissures 
of  the  anus.  (iV.  i?.,  July,  1873,  p.  226.)  On  the  continent  of  Europe  it  has  re- 
cently been  much  used  as  an  antiseptic  surgical  dressing.  The  powder  is  usually 
sprinkled  freely  upon  the  wounds  and  secured  in  place  by  a  dry  dressing.  An 
iodoform  gauze  may  be  made  by  saturating  suitable  material  with  a  concentrated 
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ethereal  solution  and  afterwards  drying.  Sometimes  absorbent  cotton  may  be  treated 
with  iodoform  in  a  similar  manner. 

One  of  the  principal  obstacles  to  its  employment  is  the  odor,  which,  to  some  pa- 
tients, is  unbearable.  3Iany  methods  of  disguising;  the  odor  have  been  recommended, 
but  in  our  experience  the  large  quantity  required  of  each  deodorizing  agent  would 
preclude  its  employment.  Tannin  has  been  recommended,  but,  as  this  operates  by 
decomposing  the  iodoform,  it  is  not  to  be  thought  of  in  this  connection.  Probably 
tlic-  best  class  of  substances  to  use  are  the  volatile  oils,  such  as  anise,  peppermint, 
iennel,  berganiot,  almond,  etc.,  and  balsam  of  Peru,  although  the  latter  acts  by 
forming  a  compound,  and  the  aim  should  be  not  to  destroy  the  odor,  but  so  to 
modify  it  as  to  remove  its  objectionable  features. 

Ojf.  Prep.   Unguentum  lodoformi,  U.  S. 

lODUM.  U.S.,  Br.     Iodine. 

I;  12G«G.  (i-O'DUM.)  I;  126-6. 

"  A  non-metallic  element,  obtained  principally  from  the  ashes  of  sea-weeds."  Br. 

lodinium,  U.S.  1870;  lode,  Fr.;  Jod,  G  ,-  lodina,  It.,  Sp. 

The  Iodine  of  the  U.  S.  and  Br.  Pharmacopoeias  is  considered  as  pure ;  and  in 
both,  the  tests  are  given  by  which  its  purity  may  be  determined.  "  Iodine  should 
be  preserved  in  glass-stoppered  bottles,  in  a  cool  place."    U.  S. 

Iodine  is  a  non-metallic  element,  discovered  in  1812  by  Courtois,  a  soda  manu- 
facturer of  Paris.  It  exists  in  certain  marine  vegetables,  particularly  the  fuci  or 
common  sea-weeds,  which  have  long  been  its  most  abundant  natural  source.  It  has 
been  detected  in  some  fresh-water  plants,  among  which  are  the  water-cre.ss,  brook- 
lime,  and  fine-leaved  water-hemlock  ;  also  in  the  ashes  of  tobacco,  and  of  Honduras 
sarsaparilla.  (^Chatin!)  It  has  been  found  in  the  beet-root  of  the  grand-duchy  of 
Baden.  {Lamy.')  Dr.  Macadam  detected  a  trace  of  iodine  in  100  gallons  of  water 
used  for  domestic  purposes  in  Edinburgh,  in  several  of  the  domestic  animals,  and 
in  man.  He  detected  it  also  in  potatoes,  beans,  peas,  wheat,  barley,  and  oats. 
(P.  J.  Tr.,  Nov.  1854,  p.  235.)  Iodine  is,  moreover,  found  in  the  animal  kingdom, 
as  in  the  sponge,  the  oyster,  various  polypi,  cod-liver  oil,  and  eggs ;  and,  in  the 
mineral  kingdom,  in  sea-water  in  minute  quantity,  in  certain  salt  springs,  as  iodide 
of  silver  in  a  rare  Mexican  mineral,  in  a  zinc  ore  of  Silesia,  in  native  nitrate  of 
sodium,  and  in  some  kinds  of  rock  salt.  It  is  now  obtained  commercially  from  one 
of  these  sources, — viz.,  from  the  native  sodium  nitrate,  or  Chili  saltpetre,  with  which 
it  occurs  as  sodium  iodate.  The  production  of  the  province  of  Tarapaca  (Peru)  has 
assumed  large  dimen.sions  within  the  last  few  years,  as  a  result  of  higher  prices 
e.<5tablished  by  a  combination  of  Scotch,  French,  and  Peruvian  producers.  In  1878, 
eight  chemical  factories  were  extracting  the  iodine  from  the  mother-liquors  left  after 
the  nitre  cry.stallization,  producing  2800  centner  (138  tons)  of  iodine,  and  three  new 
factories  were  building,  so  that  the  production  for  1879  was  estimated  at  3500  to 
3800  centner  (182-187  tons).  An  additional  factory  then  building  in  the  Bolivian 
port  Auto-Lagesta  promised,  from  the  richness  in  iodine  of  its  raw  material,  to  put 
on  the  market  some  2000  centner  (98  tons)  more.  (Dingier  s  Polytech.  Jontni.,  231, 
p.  375.)  M.  Bussy  has  obtained  iodine,  in  the  proportion  of  one  part  in  five  thou- 
sand, from  the  coal-gas  liquor  of  the  gas-works  of  Paris.  It  was  first  discovered 
in  the  United  States  in  the  water  of  the  Congress  Spring,  at  Saratoga,  by  Dr.  Wil- 
liam Usher.  It  was  detected  in  the  Kanawha  saline  waters  by  the  late  Professor 
Emmet ;  and  it  exists  in  the  bittern  of  the  salt-works  of  Western  Pennsylvania,  in 
the  amount  of  about  eight  grains  to  the  gallon.  In  sea-weeds  the  iodine  exists  in 
the  state  probably  of  iodide  of  sodium.  In  different  countries,  sea-weeds  are  burned 
for  the  sake  of  their  ashes,  the  product  being  a  dark-colored  fused  mass  called  kelp. 
This  substance,  besides  carbonate  and  iodide  of  sodium,  contains  more  or  less  com- 
mon salt,  chloride  of  potassium,  sulphate  of  sodium,  etc.  The  deep-sea  fuci  contain 
the  most  iodine;  and,  when  these  are  burned  at  a  low  temperature  for  fuel,  as  is  the 
case  in  the  island  of  Guernsey,  their  ashes  furnish  more  iodine  than  ordinary  kelp. 
(^Graham.)    According  to  Dr.  Geo.  Kemp,  the  laminarian  species,  especially  Lami- 
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nana  digitata,  L.  saccharina,  and  L.  bulbosa,  which  are  deep-water  sea-weeds,  and 
contain  more  potassium  than  sodium,  are  particularly  rich  in  iodine. 

Preparation.  Although  most  largely  produced  in  South  America,  iodine  is  still 
obtained  from  kelp,  and  in  Great  Britain  is  manufactured  chiefly  at  Glasgow.  The 
kelp,  which  on  an  average  contains  a  224th  part  of  iodine,  is  lixiviated  with  water, 
in  which  about  half  dissolves.  The  solution  is  concentrated  to  a  pellicle  and  allowed 
to  cool ;  whereby  nearly  all  the  salts,  except  iodide  of  sodium,  are  separated,  they 
being  less  soluble  than  the  iodide.  The  remaining  liquor,  which  is  dense  and  dark- 
colored,  is  made  very  sour  by  sulphuric  acid,  which  causes  the  evolution  of  carbonic 
acid,  sulphuretted  hydrogen,  and  sulphurous  acid,  and  the  deposition  of  sulphur. 
The  liquor  is  then  introduced  into  a  leaden  still,  and  distilled  with  manganese  diox- 
ide into  a  series  of  glass  receivers,  inserted  into  one  another,  in  which  the  iodine  is 
condensed.  In  this  process  the  iodide  of  sodium  is  decomposed,  and  the  iodine 
evolved  according  to  the  reaction  2NaI  +  2H2SO^-|-  MnO^  =  MnSO^H-  Na2S0^  + 
211^0  -|-  Ij  which  leaves  as  residue  manganous  sulphate  and  sulphate  of  sodium.* 

The  methods  for  the  separation  of  the  iodine  from  its  combinations  in  the  mother- 
liquors  as  practised  in  South  America,  may  be  divided  essentially  into  three  classes. 
(1.)  The  mother-liquors  after  the  crystallization  of  the  saltpetre  without  further  con- 
centration are  treated  with  a  solution  of  sodium  sulphite  of  strength  corresponding 
to  the  amount  of  iodine  present;  the  iodine  thus  separated  from  the  sodium  iodate 
is  filtered  through  linen  cloth,  washed,  pressed,  and  sublimed.  (2.)  The  mother- 
liquors  are  treated  with  sodium  sulphite  or  bisulphite  until  the  precipitated  iodine 
is  converted  into  HI,  and  this  is  precipitated  as  copper  iodide  by  a  solution  of  copper 
sulphate  and  sodium  sulphite.  (3.)  The  percentage  of  iodine  is  increased  by  frac- 
tional evaporation  and  crystallization  of  the  mother-liquors,  and  then,  after  adding 
the  calculated  amount  of  sodium  bisulphite,  the  iodine  is  distilled  oif  from  the  acid- 
ified liquor.  (^Dingler's  Polytech.  Journ.,  231,  p.  375.) 

The  British  Pharmacopoeia  of  1864  purified  iodine  as  follows.  "  Take  of  Iodine 
of  Commerce  one  ounce.  Introduce  the  Commercial  Iodine  into  a  porcelain  capsule 
of  a  circular  shape,  cover  this  as  accurately  as  possible  with  a  glass  matrass  filled 
with  cold  water,  and  apply  to  the  capsule  the  heat  of  boiling  water  for  twenty  min- 
utes. Let  the  matrass  be  now  removed,  and  should  colorless  acicular  prisms  of  a 
pungent  odor  be  found  attached  to  its  bottom,  let  them  be  separated  from  it.  This 
being  done,  the  matrass  is  to  be  restored  to  its  previous  position,  and  a  gentle  and 
steady  heat  (that  of  a  gas  lamp  answers  well)  applied,  so  as  to  sublime  the  whole 
of  the  iodine.  Upon  now  allowing  the  capsule  to  cool,  and  lifting  off  the  matrass, 
the  purified  product  will  be  found  attached  to  the  bottom  of  the  latter.  When  sepa- 
rated it  should  be  immediately  enclosed  in  a  bottle  furnished  with  an  accurately 
ground  stopper." 

In  this  process,  which  is  that  of  the  former  Dublin  Pharmacopoeia,  a  short  pre- 
liminary sublimation  by  the  heat  of  a  water-bath  is  ordered,  in  which  the  bottom  of 
a  glass  matrass  filled  with  cold  water  is  the  refrigerator.  The  object  of  this  is  to 
separate  any  iodide  of  cyanogen  that  may  happen  to  be  present.  This  impurity  is 
sometimes  present  in  considerable  amount.  Klobach  obtained  from  eighty  avoirdu- 
pois pounds  of  commercial  iodine  twelve  ounces  of  this  iodide,  which  is  in  the  pro- 
portion of  nearly  one  percent.  (Chem.  Gaz.,  April  15, 1850.)  Should  the  matrass, 
upon  its  removal,  have  attached  to  its  bottom  white  acicular  crystals,  these  will  be 
the  iodide  in  question,  and  must  be  rejected.  The  matrass  having  been  replaced, 
heat  is  again  applied  until  the  whole  of  the  iodine  has  sublimed,  and  attaches  itself 
to  the  cool  bottom  of  the  matrass. 

Water  has  sometimes  been  found  in  iodine  to  the  extent  of  15  or  20  per  cent.  If 
considerable,  it  is  easily  discovered  by  the  iodine  adhering  to  the  inside  of  the  bottle. 

*  The  methods  formerly  practised  for  obtaining  iodine  from  sea-weeds  were  accompanied  with 
great  loss.  Much  detail  as  to  the  various  improvements  which  have  been  from  time  to  time  sug- 
gested may  be  found  in  the  14th  edition  of  the  U.  S.  Dispensatory,  but  is  here  omitted.  At  the 
Paris  Exhibition  of  1878  a  continuous  furnace  was  shown  by  Messrs.  Pellieux  and  JMaze-Launay, 
in  which  the  fresh  weed  is  introduced  in  a  wet  state  and  made  largely  to  burn  itself,  care  being 
tnken  to  avoid  loss  of  volatile  principles.  The  yield  of  iodine  is  said  by  this  means  to  be  increased 
tight-fold,  with  a  great  saving  of  fuel. 
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M.  Bolley  estimates  its  amount  by  rubbing  together,  until  the  smell  of  iodine  dis- 
appears, 80  grains  of  iodine  with  about  240  of  mercury,  in  a  small  weighed  por- 
celain dish,  using  a  small  weighed  agate  pestle.  When  complete  combination  has 
been  effected,  the  whole  is  placed  in  a  water-bath  to  dissipate  the  water.  Tiie  loss 
of  weight  gives  the  amount  of  water  in  the  iodine.  (67<em.  Gaz.^  March  15,  1853, 
p.  118.)  The  presence  of  water  is  injurious  only  as  it  renders  all  the  preparations 
of  iodine  weaker  than  they  should  be.  In  the  former  Ed.  Pharmacopoeia,  directions 
were  given  to  dry  it,  by  placing  it  "  in  a  shallow  basin  of  earthenware,  in  a  small 
confined  space  of  air,  with  ten  or  twelve  times  its  weight  of  fresh-burnt  lime,  till  it 
scarcely  adheres  to  the  inside  of  a  dry  bottle." 

Properties.  Iodine  is  described  by  the  U.  S.  Pharmacopoeia  as  "  heavy,  bluish 
black,  dry  and  friable,  rhombic  plates  of  a  metallic  lustre,  a  distinctive  odor,  a  sharp 
and  acrid  taste,  and  a  neutral  reactiou.  Iodine  imparts  a  deep  brown,  slowly  evanes- 
cing stain  to  the  skin,  and  slowly  destroys  vegetable  colors.  It  is  sparingly  solu- 
ble in  water,  soluble  in  about  11  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  very  soluble 
in  ether,  disulphide  of  carbon  and  chloroform.  It  is  slowly  volatilized  at  ordinary 
temperatures.  When  heated  to  114°  C.  (237"2°  F.)  it  melts,  and  then  rises  in 
purple  vapor,  being  gradually  dissipated  without  leaving  a  residue.  With  gelati- 
nized starch,  in  a  cold  solution,  it  produces  a  dark  blue  color."  U.  S.  Its  sp.  gr.  is 
4-9.  It  is  a  volatile  substance,  and  evaporates  even  at  common  temperatures.  Its 
vapor  has  the  sp.  gr.  8-7,  being  the  heaviest  aeriform  substance  known.  If  inhaled 
mixed  with  air,  it  excites  cough  and  irritates  the  nostrils.  When  it  comes  in  con- 
tact with  cool  surfaces,  it  condenses  in  brilliant  steel-gray  crystals.  Iodine  is  freely 
soluble  in  alcohol  and  ether,  but  requires  7000  times  its  weight  of  water  to  dissolve 
it.  If  water  stands  on  iodine  for  some  time,  especially  in  a  strong  light,  it  appar- 
ently dissolves  more  iodine  ;  but  the  result  depends  upon  the  formation  of  hydriodic 
acid,  in  a  solution  of  which  iodine  is  more  soluble  than  in  water.  The  solution  of 
iodine  in  water  has  no  taste,  a  feeble  odor,  and  a  light  brown  color ;  in  alcohol  or 
ether,  is  Dearly  black.  Its  solubility  in  water  is  very  much  increased  by  the  ad- 
dition of  certain  salts,  as  the  chloride  of  sodium,  nitrate  of  ammonium,  or  iodide  of 
potassium  ;  and  the  same  effect  is  produced,  to  some  extent,  by  tannic  acid.  Its 
solution  in  tannic  acid  is  called  iodo-tannin,  of  which  MM.  Socquet  and  Guiller- 
mond  make  a  syrup  for  internal,  and  an  aqueous  solution  for  external  use.  For  the 
formulas,  see  the  B.  and  F.  Medico-Chir.  Rev.,  1854,  p.  181.  It  is  also  soluble  in 
glycerin,  as  ascertained  by  M,  Cap  in  1854.  According  to  Dr.  I.  Walz,  glacial 
acetic  acid  is  an  excellent  solvent  of  iodine,  at  least  equal  to  alcohol.  When  the 
acid  is  heated  by  boiling  with  excess  of  iodine,  and  then  allowed  to  cool  slowly,  it 
deposits  iodine  in  beautiful  large  slender  crystals,  sometimes  half  an  inch  long,  much 
larger  and  more  abundant  than  those  formed  from  the  alkaline  solution.  ( Chem. 
News,  May  9,  1873,  p.  233 ;  from  the  Journal  of  the  Franklin  Institute.^  In 
chemical  habitudes  iodine  resembles  chlorine,  but  its  affinities  are  weaker.  It  com- 
bines with  most  of  the  non-metallic,  and  nearly  all  the  metallic  elements,  forming  a 
class  of  compounds  called  iodides.  Some  of  these  are  officinal,  as  the  iodides  of  iron, 
mercury,  lead,  potassium,  and  sulphur.  It  forms  with  oxygen  one  oxide,  iodic  oxide 
I^Oj.  and  three  acids,  iodous,  iodic*  and  periodic,  and  with  hydrogen  a  gaseous 
acid,  called  hydriodic  acid. 

Tests,  etc.  Iodine,  in  most  cases,  may  be  recognized  by  its  characteristic  purple 
vapor;  but  where  this  cannot  be  made  evident,  it  is  detected  unerringly  by  starch, 
which  produces  with  it  a  deep  blue  color.  This  test  was  discovered  by  Colin  and 
Gaultier  de  Claubry,  and  is  so  delicate  that  it  will  indicate  the  presence  of  iodine 
in  450,000  times  its  weight  of  water.  In  order  that  the  test  may  succeed,  the  iodine 
must  be  free,  and  the  solutions  cold.  To  render  it  free  when  in  combination,  as  it 
always  is  in  the  animal  fluids,  a  little  nitric  acid,  free  from  iodine,  must  be  added  to 
the  solution  suspected  to  contain  it.    Thus,  in  testing  urine  for  iodine,  the  secretion 

*Dr.  R.  H.  Brett,  of  Liverpool,  has  found  that  when  a  small  portion  of  the  alkaloids,  or  their 
salts,  is  mixed  with  about  an  equal  portion  of  iodic  acid  and  a  few  drops  of  water,  and  the  mixture 
gently  heated,  a  succession  of  distinct  explosions,  attended  by  the  evolution  of  gas,  takes  place. 
Dr.  Brett  finds  that  this  phenomenon  does  not  occur  with  other  organic  substances,  and  suggests  it 
&s  a  general  test  for  alkaloids.  {P.  J.  Tr.,  Nov.  1854.) 
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is  mixed  with  starch,  and  acidulated  with  a  drop  or  two  of  nitric  acid ;  when,  if 
iodine  be  present,  the  color  produced  will  vary  from  a  light  purple  to  a  deep  indigo- 
blue,  according  to  the  amount  of  the  element  present.  Sometimes,  in  mineral  waters, 
the  proportion  of  iodine  is  so  minute  that  the  starch  test,  in  connection  with  nitric 
acid,  gives  a  doubtful  coloration.  In  such  cases,  Liebig  recommends  the  addition  to 
the  water  of  a  very  small  quantity  of  iodate  of  potassium,  followed  by  a  little  starch 
and  hydrochloric  acid.  Assuming  the  iodine  to  be  present  as  hydriodic  acid,  the 
liberated  iodic  acid  sets  free  from  the  iodine  of  the  mineral  water,  and  becomes  itself 
deoxidized,  thus  increasing  the  amount  of  the  free  iodine  (HlOg-f-  SHI^SI^-j- 
SHjO).  This  test  would  be  fallacious,  if  iodic  acid,  mixed  with  hydrochloric  acid, 
colored  starch ;  but  this  is  not  the  case.  Still,  Liebig's  test  is  inapplicable  in  the 
presence  of  reducing  agents,  such  as  sulphurous  acid,  which  would  give  rise  to  free 
iodine  from  the  test  itself,  independently  of  the  presence  of  the  element  in  the  water 
tested.  (Dr.  W.  Knop.)  The  U.  S.  Pharmacopoeia  furnishes  the  following  tests. 
"  A  solution  of  Iodine  in  chloroform  should  be  perfectly  clear  and  limpid  (abs.  of 
moisture).  When  shaken  with  distilled  water,  it  should  not  communicate  to  the 
latter  more  than  a  light  brownish  tinge,  and  no  deep  brown  color  (abs.  of  chloride 
of  iodine).  If  the  iodine  be  removed  from  this  dilute  aqueous  solution  by  agitation 
with  disuiphide  of  carbon,  and,  after  the  ssjparation  of  the  latter,  some  dilute  solu- 
tion of  ferrous  sulphate  with  a  trace  of  ferric  chloride  be  added,  finally  solution  of 
soda,  and  the  whole  supersaturated  with  hydrochloric  acid,  no  blue  precipitate 
should  make  its  appearance  (abs.  of  cyanide  of  iodine).  If  Iodine  be  dissolved  in 
sulphurous  acid,  the  solution  strongly  supersaturated  with  ammonia,  and  completely 
precipitated  by  nitrate  of  silver,  the  filtrate,  on  being  supersaturated  with  nitric 
acid,  should  not  at  once  become  more  than  faintly  cloudy  (abs.  of  more  than  traces 
of  chlorine  or  bromine).  If  0633  Gm.  of  Iodine,  with  1  Gm.  of  iodide  of  potas- 
sium, be  dissolved  in  25  C.c.  of  water,  it  should  require  50  C.c.  of  the  volumetric 
solution  of  hyposulphite  of  sodium  to  fully  decolorize  the  liquid  (corresponding  to 
100  per  cent,  of  absolute  Iodine)."  U.  S.  The  British  Pharmacopoeia  states  that 
"  127  grains,  dissolved  in  an  ounce  [fluidounce]  of  water  containing  15  grains  of 
iodide  of  potassium,  require  for  complete  discoloration  1000  grain-measures  of  the 
volumetric  solution  of  liyposulpliite  of  soJa.^'  Mr.  M.  Carey  Lea  proposes  chromic 
acid  as  a  substitute  for  the  nitric,  for  the  liberation  of  iodine,  as  a  more  delicate  test. 
It  may  be  most  conveniently  applied  by  first  adding  .starch  to  the  liquid  to  be  tested, 
and  then  a  little  dilute  solution  of  bichromate  of  potassium,  enough  to  cause  a  pale 
yellow  color,  followed  by  a  few  drops  of  hydrochloric  acid.  (Am.  Journ.  of  Sci.  and 
Arts,  xlii.  109.)  Another  test  for  iodine,  proposed  by  M.  Kabourdin,  is  chloroform, 
by  the  use  of  which  he  supposes  that  the  element  may  be  not  only  detected  in 
organic  substances,  but  approximately  estimated.  Thus,  if  150  grains  of  a  solution, 
containing  one  part  in  one  hundred  thousand  of  iodide  of  potassium,  be  treated  with 
2  drops  of  nitric  and  15  or  20  of  sulphuric  acid,  nnd  afterwards  sliaken  with  15 
grains  of  chloroform,  the  latter  acquires  a  distinct  violet  tint.  M.  Rabourdin  applies 
his  test  to  the  detection  of  iodine  in  the  several  varieties  of  cod-liver  oil.  For  this 
purpose  he  incinerates,  in  an  iron  spoon,  50  parts  of  the  specimen  of  oil  with  5  of 
pure  caustic  potassa,  dissolved  in  15  of  water,  and  exhausts  the  cinder  with  the 
smallest  possible  quantity  of  water.  The  solution  is  filtered,  acidulated  with  nitric 
and  sulphuric  acids,  and  agitated  with  4  parts  of  chloroform.  After  a  time  the 
chloroform  subsides,  of  a  violet  color  more  or  less  deep  according  to  the  proportion 
of  iodine  present.  M.  Lassaigne  considers  the  starch  test  more  delicate  than  that 
of  chloroform.  For  detecting  iodine  in  the  iodides  of  the  metals  of  the  alkalies,  he 
considers  bichloride  of  palladium  as  extremely  delicate,  producing  brownish  flocks 
of  biniodide  of  palladium.  According  to  M.  Moride,  benzin  is  a  good  test  for  free 
iodine,  which  it  readily  dissolves,  forming  a  solution  of  a  bright  red  color,  deeper 
in  proportion  to  the  amount  of  iodine  taken  up.  As  benzin  does  not  dissolve  chlorine 
or  bromine,  it  furnishes  the  means  of  separating  iodine  from  these  elements.  Mr.  D. 
S.  Price  has  pointed  out  the  nitrites  as  exceedingly  sensitive  tests  of  iodine,  com- 
bined as  an  iodide.  The  suspected  liquid  is  mixed  with  starch  paste,  acidulated  with 
hydrochloric  acid,  and  treated  with  solution  of  nitrite  of  potassium.     The  iodine  :V 
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set  free,  and  a  blue  color  appears,  more  or  less  deep,  according  to  the  proportion  of 
iodine  present.  By  this  test,  iodine  may  be  detected  in  an  aqueous  solution  con- 
taining only  one  in  400,000  parts.  A  similar  test  had  been  previously  proposed 
by  M.  Grange. 

It  has  been  long  known  that,  when  a  mixture  of  iodine  and  starch  in  water  is 
subjected  to  heat,  the  blue  color  disappears,  and.  if  the  heat  be  not  too  long  con- 
tinued, so  as  to  volatilize  the  iodine,  or  convert  it  into  hydriodic  acid,  the  color  will 
return  on  the  cooling  of  the  liquid.  Various  explanations  have  been  given  of  this 
curious  fact  by  Pevsonne  and  others,  but  none  quite  satisfactory,  until  that  by  M. 
Magncs  Lahens,  which  he  supports  by  experiment,  that  during  the  continuance  of  the 
heat  the  particles  of  starch  and  iodine  separate,  to  unite  again  on  refrigeration. 
(Journ.  de  Pharm.,  4e  ser.,  iii.  405.)* 

Adulterations.  Iodine  is  said  to  be  occasionally  adulterated  with  mineral  coal, 
charcoal,  plumbago,  and  black  oxide  of  manganese.  These  are  easily  detected  by 
their  fixed  nature,  while  pure  iodine  is  wholly  volatilized  by  heat.  Herberger  found 
native  sulphide  of  antimony  in  one  sample,  and  plumbago  in  another ;  and  Righini 
has  detected  as  much  as  25  per  cent,  of  chloride  of  calcium.  The  presence  of  iodide 
of  cyanogen  and  of  water  has  already  been  referred  to,  and  the  modes  of  detecting 
and  separating  them  pointed  out.  (See  page  806.)  Besides  the  test  given  at  page 
806,  the  British  Pharmacopoeia  directs  that  officinal  iodine  should  be  soluble  in  al- 
cohol, ether,  and  a  solution  of  iodide  of  potassium,  and  should  sublime  without 
residue,  and  that  the  part  which  first  comes  over  should  contain  no  colorless  prisms 
of  a  pungent  odor. 

Medical  Properties.  Iodine  was  first  employed  as  a  medicine  in  1819,  by  Dr. 
Coindet,  Sr.,  of  Geneva.  It  operates  as  a  general  excitant  of  the  vital  actions, 
especially  of  the  absorbent  and  glandular  systems.  Its  effects  are  varied  by  its  de- 
gree of  concentration,  state  of  combination,  dose,  etc. ;  and  hence,  under  different 
circumstances,  it  may  prove  corrosive,  irritant,  or  simply  alterative.  It  is  absorbed 
into  the  circulation,  and  may  be  found  in  all  the  secretions,  but  is  chiefly  eliminated 
by  the  kidneys,  not,  however,  uncombined,  but  in  the  state  of  hydriodic  acid  or  an 
iodide.  Cantu  detected  it  not  only  in  the  urine  and  saliva,  but  also  in  the  sweat, 
milk,  and  blood.  According  to  Dr.  John  C.  Dalton,  Jr.,  of  Xew  York,  iodine, 
taken  in  a  single  moderate  dose,  appears  in  the  urine  in  thirty  minutes,  and  may  be 
detected  for  nearly  twenty-four  hours.     In  two  cases  in  which  large  doses  of  iodide 

*  The  estimation  of  iodine.  The  following  method  of  estimating  the  quantity  of  iodine  in  anjr 
mixture  is  given  by  M.  Adolphe  Bobierre,  Doctor  of  Science  and  Chief  Director  of  the  School  of 
Science,  at  Nantes,  in  the  Journ.  de  Pharm.  (Jan.  1869,  p.  8),  as  the  most  direct  and  convenient 
yet  employed,  while  its  accuracy  may  be  relied  on. 

Preparation  of  the  reagents.  A  concentrated  solution  of  iodide  of  potassium  is  made,  which 
Fhould  remain  invariable  under  a  fixed  series  of  trials.  This  solution  is  intended  to  receive  the 
iodine  to  be  tried.  The  normal  solution  of  arsenite  of  sodium  is  obtained,  by  combining  4"95 
grammes  of  arsenious  acid  with  14*5  grammes  of  bicarbonate  of  sodium  crystallized,  :ind  liringing 
the  aqueous  liquid  to  the  volume  of  one  litre.  This  solution  destroyed  an  iodized  liquid  containing 
12"6S8  grammes  of  iodine  to  the  litre  ;  and  even  granting  that  the  arsenical  solution  has  not  exactly 
this  reducing  power,  the  trial  would  not  be  less  exact,  since  at  the  moment  of  making  it  the  re- 
lation of  a  given  weight  of  the  iodine  to  the  arsenite  would  be  determined. 

Performance  of  the  anahjuig.  This  is  executed  advantageously  in  a  little  stoppered  glass  bottle 
such  as  is  usually  employed  for  hydrometrieal  experiments.  The  operator  introduces  into  it  10 
cubic  centimetres  of  the  solution  of  arsenite  of  sodium,  to  which  he  adds  5  cubic  centimetres  of  the 
solution  of  the  bicarbonated  alkali;  adding  to  the  whole  about  4  cubic  centimetres  of  perfectly 
colorless  benzin. 

Nest,  :v  certain  quantity  of  very  pure  iodine  is  weighed  between  two  watch-glasses,  and  dissolved 
in  the  concentrated  solution  of  iodide  of  potassium  already  prepared.  A  vial  of  lUO  cubic  centi- 
metres is  filled  with  this  colored  liquid,  and,  after  shaking,  is  emptied  into  a  graduated  measure. 

On  causing  the  iodized  solution  to  fall,  drop  by  drop,  into  the  arsenical,  and  shaking  vigorously, 
the  brown  color  is  seen  instantly  to  disappear  :  but  hardly  has  the  arsenite  been  transformed,  when 
the  traces  of  liberated  iodine  give  rise  to  a  double  phenomenon.  In  the  first  place,  the  benzin 
becomes  rose-colored;  and,  secondly,  the  watery  liquid,  perfectly  colorless  at  the  beginning  of  the 
process,  assumes  a  very  sensible  yellowish  shade,  the  significant  character  of  which  may  justly 
cause  surprise,  when  the  minute  quantity  of  the  iodine  is  considered  which  determines  it. 

It  is  readily  comprehended,  for  the  rest,  that  a  second  trial  made  with  the  iodine  to  be  examined, 
employed  in  the  same  weight,  immediately  gives  the  result  sought  for,  since  the  volume  of  soluti'^n 
necessary  to  destroy  the  alkaline  arsenite,  is  invariably  proportionate  to  the  real  quantity  of  iodine 
which  it  is  purposed  to  determine. 
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of  potassium  had  been  taken  for  six  or  eight  weeks,  and  the  medicine  intermitted, 
all  trace  of  iodine  disappeared  from  the  urine  in  eighty-four  hours. 

The  tonic  operation  of  iodine  is  evinced  by  its  increasing  the  appetite,  which  is 
a  frequent  effect  of  its  use.  Salivation  is  occasionally  caused  by  it,  and  sometimes 
soreness  of  the  mouth  only.  In  some  cases,  pustular  eruptions  and  coryza  have  been 
produced ;  especially  when  the  remedy  has  been  given  in  the  form  of  iodide  of  po- 
ttissium.  In  an  overdose  it  acts  as  an  irritant  poison.  Doses  of  two  drachms,  (78 
Gm.)  administered  to  dogs,  have  produced  irritation  of  the  stomach,  and  death  in 
seven  days ;  and  the  stomach  was  found  studded  with  numerous  little  ulcers  of  a 
yellow  color.  From  four  to  six  grains  (0'26  to  0--A  Gm.)  in  man,  cause  a  sense  of 
constriction  in  the  throat,  sickness  and  pain  at  the  stomach,  and  at  length  vomiting 
and  colic.  Even  in  medicinal  doses,  it  sometimes  causes  alarming  symptoms  ;  such 
as  fever,  restlessness,  disturbed  sleep,  palpitations,  excessive  thirst,  acute  pain  in  the 
stomach,  vomiting  and  purging,  violent  cramps,  frequent  pulse,  and,  finally,  pro- 
gressive emaciation,  if  the  medicine  be  not  laid  aside.  Such  violent  symptoms  are, 
however,  very  rare,  but  where  iodine  or  iodide  of  potassium  is  given  freely  a  mild 
iodisin  is  not  unfrequent.  It  is  usually  characterized  by  pain  or  heaviness  in  the 
region  of  the  frontal  sinuses,  with  or  without  coryza ;  in  some  instances  soreness  of 
the  mucous  membrane  of  the  mouth  and  throat,  or  a  mild  ptyalism,  is  the  promi- 
nent symptom ;  or  a  papular  eruption  may  be  the  first  manifestation  of  the  consti- 
tutional action  of  the  remedy. 

Testimony  is  not  wanting  to  the  effect,  that  a  long  course  of  the  remedy  has  in 
some  instances  occasioned  absorption  of  the  mammae  and  wasting  of  the  testicles, 
but  such  result  is  extremely  rare.  Dr.  Lebert,  who  has  practised  both  in  Switzer- 
land and  France,  states  that,  under  his  observation,  the  accidents  produced  by  iodine, 
with  scarcely  an  exception,  were  in  those  cases  of  goitre  in  which  the  remedy  acted 
rapidly  in  removing  the  tumor ;  while  in  scrofulous,  tuberculous,  and  syphilitic  pa- 
tients, free  from  goitre,  though  the  medicine  was  given  in  considerable  doses,  no 
injury  to  the  system  ensued.  He  supposes  that  the  bad  effects,  in  the  goitre  cases, 
arose  from  the  too  prompt  absorption  of  the  abnormal  material  of  the  tumor,  which, 
entering  the  circulation  in  the  course  of  its  elimination,  produced  the  poisonous 
effect,  and  not  from  the  iodine  itself  {Ann.  de  Therap.,  1855,  p.  228  ) 

Iodine  has  been  principally  employed  in  diseases  of  the  absorbent  and  glandular 
systems.  It  has  been  used  with  success  in  ascites,  especially  when  connected  with 
diseased  liver.  It  acts  most  efficiently  immediately  after  tapping.  In  glandular 
enlargements  and  morbid  growths,  it  has  proved  more  efficacious  than  in  any  other 
class  of  diseases,  and  instances  of  its  successful  use  in  cases  of  ovarian  tumor  have 
even  been  reported.  Dr.  Coindet  discovered  its  extraordinary  power  in  curing 
goitre ;  *  and  it  has  been  used  with  more  or  less  advantage  in  enlargements  and  in- 
durations of  the  liver,  spleen,  mammae,  testes,  and  uterus.  In  hepatic  affections  of 
this  kind,  where  mercury  has  failed  or  is  inadmissible,  iodine  is  our  best  resource. 
Dr.  Morell  Mackenzie  reports  very  favorably  of  the  effects  of  iodine  injected  hypo- 
dermically  into  the  thyroid.  {Am.  Journ.  of  Med.  Sci.,  Oct.  1873,  p.  553.)  la 
chronic  diseases  of  the  uterus,  with  induration  and  enlargement,  and  in  hard  tumors  of 
the  cervix  and  indurated  puckerings  of  the  edges  of  the  os  tincae,  iodine  has  occasion- 
ally effected  cures,  administered  internally,  and  rubbed  into  the  cervix,  in  the  form  of 
ointment,  for  ten  or  twelve  minutes  every  night.  The  emmenagogue  power  of  iodine 
has  been  noticed  by  several  practitioners.  It  has  been  recommended  in  gleet ;  also 
in  gonorrhoea  and  leucorrhoea,  after  the  inflammatory  symptoms  have  subsided.  In 
the  latter  complaint,  iodine  rendered  soluble  by  iodide  of  potassium  has  been  used 
successfully,  in  the  form  of  injection,  by  Dr.  T.  T.  Russell,  of  Pattersonville,  La. 

*  M.  Chatin,  finding,  according  to  his  observations,  a  great  variation  in  the  amount  of  iodine  in 
the  air,  water,  and  soil  of  different  localities,  has  founded  on  this  supposed  fact  an  explanation  of 
the  prevalence  of  goitre  and  cretinism  in  some  places,  and  their  absence  in  others.  Thus,  in  certain 
parts  of  France,  near  Paris,  which  he  calls  the  Paris  zone,  the  amount  of  iodine  thus  distributed 
is  comparatively  large,  and  goitre  and  cretinism  are  unknown;  while,  in  the  Alpine  valleys,  where 
only  one-tenth  the  amount  of  iodine  is  found,  these  affections  are  endemic.  These  conclusions  are 
controverted  by  M.  Lohmeyer,  of  Gottingen,  and  M.  Kletzinsky,  of  Vienna,  who  failed  to  detect 
iodine  in  the  air  of  those  cities  the  inhabitants  of  which  are  free  from  goitre. 
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lie  joined  to  the  local  treatment  the  internal  use  of  the  tincture  of-chloride  of  iron. 
{Am.  Journ.  of  Med.  Sci.,  April,  1854.)  In  the  form  of  iodide  of  potassium,  in 
tertian  syphilis,  mercurial  cachexy,  and  the  poisonous  effects  of  lead,  it  is  one  of 
our  best  remedies.  It  is  habitually  employed  in  scaly  skin  affections,  and  in  chronic 
rheumatism.  The  tincture  has  been  strongly  recommended  in  diabetes  by  M.  Be- 
renser-Feraud.  (^Ann.  de  Therapeutiqne,  186t>,  p.  243.)  Dr.  Menzel  obtained  <:reat 
t-uccess  in  a  severe  epidemic  of  diphtheria  prevalent  in  Trieste,  from  the  local  apfilica- 
tiou  of  iodine  to  the  mouth  and  fauces.  Wonderfully  curative  effects  resulted  in 
some  of  these  cases  from  the  injection  of  solution  of  iodine  into  the  substance  of 
the  inflamed  tonsil.  {^Med.  Record,  Feb.  2,  1874,  p.  67.) 

But  it  is  in  scrofulous  diseases  that  the  most  striking  results  have  been  obtained 
by  the  use  of  iodine.  Dr.  Coindet  first  directed  attention  to  its  effects  in  scrofula, 
and  Dr.  Manson  reported  a  number  of  cases  of  this  affection,  in  a  large  proportion 
of  which  the  disease  was  either  cured  or  ameliorated.  We  are  indebted,  however, 
to  Dr.  Lugol  for  the  most  extended  early  researches  in  relation  to  the  use  of  iodine 
in  scrofula.  This  physician  began  his  trials  in  the  Hospital  Saint  Louis,  in  1827, 
and  published  his  results  in  1829, 1830,  and  1831.  The  scrofulous  affections  cured 
by  Dr.  Lugol  by  the  iodide  treatment  were  glandular  tubercles,  ophthalmia,  ozaena, 
lupus,  and  fistulous  and  carious  ulcers.  Since  the  publication  of  the  three  memoirs 
of  Lugol,  the  use  of  iodine  in  scrofulous  affections  has  become  universal. 

The  most  eligible  form  of  iodine  for  internal  administration  is  its  solution  in 
water,  aided  by  iodide  of  potassium.  (See  Liquor  lodi  Compositus.^  The  solutions 
employed  by  Dr.  Lugol  contained  one  part  of  iodine,  and  two  of  iodide  of  potas- 
sium ;  and  the  doses  given  by  him  were  equivalent  to  half  a  grain  (0-03  Gm.)  of 
iodine  daily  for  the  first  fortnight,  three-quarters  of  a  grain  (0-05  G-m.)  daily  for 
the  second  and  third  fortnights,  one  grain  (0-065  Gm.)  daily  during  the  fourth  and 
fifth,  and,  in  some  cases,  a  grain  and  a  quarter  (0-081  Gm.)  daily  for  the  remainder 
of  the  treatment;  always  largely  diluted.  The  tincture  of  iodine  is  not  eligible  for 
internal  u.se;  for,  when  freshly  prepared,  the  iodine  is  precipitated  from  it  by  dilution 
with  water;  and,  as  a  consequence,  the  irritating  solid  iodine  will  come  in  contact 
with  the  stomach  when  the  dose  is  swallowed.  The  same  objection  is  not  applicable 
to  the  compound  tincture,  or  to  the  simple  tincture  after  having  been  long  kept. 

A  mode  of  safely  bringing  and  maintaining  the  system  under  the  influence  of 
iodine,  proposed  by  M.  Boinet,  and  called  by  him  iodic  alimentation,  is  to  mix  the 
medicine  with  the  food,  as  with  bread  and  other  farinaceous  substances,  so  that  the 
patient  may  take  daily  a  due  quantity,  which,  with  this  mode  of  admini.<tralion,  may 
be-large,  if  desirable,  without  inconvenience.  (See  Aviyluvi  lodatum.)* 

*  Iodized  Oil.  The  following  is  the  original  process  of  M.  Personne.  Five  parts  of  iodine  are 
mixed  with  a  thousand  of  almond  oil,  and  the  mixture  is  subjected  to  a  jet  of  steam,  until  decolor- 
ized. The  same  operation  is  repeated  with  five  additional  parts  of  iodine.  The  oil  is  then  washed 
with  a  weak  alkaline  solution,  to  remove  the  hydriodic  acid,  developed  in  the  process.  By  this 
mode  of  proceeding,  it  may  be  presumed  that  the  iodine  is  intimately  united  with  the  oil,  along 
with  which  it  would  find  an  easy  entrance  into  the  system  ;  and  that,  while  about  half  of  the  iodine 
is  lost  as  hydriodic  acid,  the  remainder  takes  the  place  of  the  hydrogen  eliminated  from  the  oil. 
In  1851,  the  French  Academy  appointed  MM.  Guibourt,  Soubeiran,  Gibert,  and  Ricord,  to  report 
apon  the  therapeutic  value  of  a  definite  combination  of  iodine  and  oil.  The  reporter  (Guibourt) 
approved  of  M.  Personne's  process;  and  MM.  Gibert  and  Ricord  reported  favorably  of  the  thera- 
peutic eflFects  of  the  preparation.  M.  Personne's  iixlized  oil  difiers  little  in  appearance  and  taste 
from  almond  oil,  and  is  easily  taken  alone  or  in  emulsion.  The  dose  is  two  fluidounces  (6U  C.c.) 
daily,  which  may  be  increased  to  thre«  fluidounces  (90  C.c.)  or  more.  {Am.  Jouru.  of  Med.  Sci., 
xxiii.  502.) 

M.  Berths  and  M.  Lepage  have  objected  to  M.  Personne's  iodized  oil,  that  it  is  of  variable  iodine 
strength,  and  that  it  is  liable  to  become  rancid,  in  consequence  of  the  use  of  steam  in  its  prej-ara- 
tion.  M.  Berthe  makes  an  iodized  oil.  which  he  alleges  to  be  free  from  these  objections,  by  healing, 
to  about  176°,  five  parts  of  iodine  with  a  thousand  parts  of  almond  oil,  in  a  waler-liath.  until  de- 
coloration shall  have  taken  place.  The  resulting  oil  is  colorless,  perfectly  transparent,  without 
odor  or  rancidity,  not  acted  on  by  starch,  and  of  a  constant  composition.  To  shorten  the  tiuie  in 
preparing  the  oil,  M.  Lepage  dissolves  the  iodine  in  three  times  its  weight  of  ether,  before  adiling 
it  to  the  oil,  and  briskly  shakes  the  mixture  for  eight  or  ten  minutes.  The  preparation  is  then 
heated  in  a  water-bath,  to  decolorize  it  and  drive  off"  the  ether,  M.  Hugounenq  objects  to  this  pro- 
cess that,  if  the  oil  be  completely  deprived  of  the  odor  of  ether,  the  hearing  mu>t  be  continued  for 
several  hours.  He  also  objects  to  any  process  which  requires  the  continued  application  of  heat,  as 
jenderipg  the  oil  liable  to  become  quickly  rancid.  His  plan  is  to  rub  up  the  iodine,  for  five  or  six 
lumutes,  in  a  porcelain  mortar,  with  a  small  portion  of  the  oil.  and  then  gradually  to  add  the  re- 
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According  to  M.  Hutet,  one  grain  of  iodine  is  deprived  entirely  of  taste  and  smell 
by  one  teaspoonful  of  a  strong  infusion  of  coiFee.  (/*.  J.  Ti\,  Dec.  1870.) 

The  external  treatment  by  iodine  may  be  divided  into  general  and  topical.  By 
its  use  in  this  way  it  does  not  create  a  mere  local  eifect,  but,  by  its  absorption,  pro- 
duces its  peculiar  constitutional  impression.  The  external  treatment,  when  general, 
consists  in  the  use  of  the  iodine  hath.  This  for  adults  should  contain  from  two  to 
four  drachms  of  iodine,  with  double  that  quantity  of  iodide  of  potassium,  dissolved 
in  water,  in  a  wooden  bath-tub ;  the  proportion  of  the  water  being  about  a  gallon 
for  every  three  grains  of  iodine  employed.  The  quantity  of  ingredients  fur  the 
baths  of  children  is  one-third  as  much  as  for  adults,  but  dissolved  in  about  the  same 
proportional  quantity  of  water.  The  quantity  of  iodine  and  iodide  for  a  bath  having 
been  determined  upon,  it  is  best  to  dissolve  them  in  a  small  quantity  of  water  (half 
a  pint,  for  example)  before  they  are  added  to  the  water  of  the  bath ;  as  this  mode 
of  proceeding  facilitates  their  thorough  diffusion.  The  iodine  baths,  which  may  be 
directed  three  or  four  times  a  week,  usually  produce  a  slight  rubefacient  effect,  but 
occasionally  a  stronger  impression,  causing  the  epidermis  to  peel  off,  particularly  of 
the  arms  and  legs.  The  skin  at  the  same  time  acquires  a  deep  yellow  tinge,  which 
usually  disappears  in  the  interval  between  the  baths. 

The  topical  application  of  iodine  is  made  by  means  of  several  officinal  preparations. 
(See  Unguentum  lodi,  and  Tinctura  lodi.)  Besides  these,  several  others  have 
been  employed  topically.  Lugol's  iodine  lotion  consists  of  from  two  to  four  grains 
of  iodine,  and  double  that  quantity  of  iodide  of  potassium,  dissolved  in  a  pint  of 
water.  It  is  used  as  a  wash  or  injection  in  scrofulous  ophthalmia,  ozaena,  and 
fistulous  ulcers.  His  rubefacient  iodine  solution  is  formed  by  dissolving  half  an 
ounce  of  iodine  and  an  ounce  of  iodide  of  potassium  in  six  fluidounces  of  water. 
This  is  useful  for  exciting  scrofulous  ulcers,  for  touching  the  eyelids,  and  as  an  ap- 
plication to  recent  scrofulous  cicatrices,  to  render  them  smooth.  The  rubefacient 
solution,  added  to  warm  water  in  the  proportion  of  about  a  fluidrachm  to  the  gal- 
lon, makes  a  convenient  local  bath  for  the  arms,  legs,  feet,  or  hands ;  and,  mixed 
with  linseed  meal  or  some  similar  substance,  it  forms  a  cataplasm  useful  in  certain 
eruptions,  especially  where  the  object  is  to  promote  the  falling  off  of  scabs.  Ex- 
ternal applications  of  iodine  have  been  recommended  for  the  removal  even  of  inter- 
nal plastic  exudations,  as  to  the  side,  for  example,  in  protracted  pleurisy.  The  rube- 
facient preparation  of  iodine  at  present  most  commonly  employed  is  the  tincture. 
(See  Tinctura  lodi.)  The  preparation  called  iodine  paint  is  a  tincture  twice  as 
strong  as  the  officinal  tincture,  and  is  made  by  dissolving  a  drachm  of  iodine  in  a 
fluidounce  of  alcohol,  and  allowing  the  solution  to  stand  in  a  glass-stoppered  bottle 
for  several  months  before  it  is  used,  when  it  will  become  thick  and  syrupy.  It  is 
applied  with  a  glass  or  a  camel's  hair  brush,  in  one  or  more  coatings,  according  to 
the  degree  of  effect  desired.  Iodine  paint  is  used  as  a  counter-irritant,  with  advan- 
tage, in  pains  of  the  chest ;  in  aphonia,  applied  to  the  front  of  the  throat;  in  chronic 
pleuritic  effusion,  or  consolidated  lung,  applied  extensively  opposite  to  the  diseased 
part;  in  periostitis,  whether  syphilitic,  .strumous,  or  the  result  of  injury;  in  in- 
flammation of  the  joints ;  in  serous  effusion  into  bursje ;  and  in  the  cicatrices  of 
burns.  When  thus  used,  it  must  be  borne  in  mind  that  the  iodine  acts  also  by  being 
absorbed.  Another  valuable  application  of  it  is  for  the  removal  of  cutaneous  naevi. 
Lugol's  caustic  io'dine  solution  is  made  of  iodine  and  iodide  of  potassium,  each,  an 
ounce,  dissolved  in  two  fluidounces  of  water.  This  is  used  to  destroy  soft  and  fun- 
gous granulations,  and  has  been  employed  with  decided  benefit  in  lupus.  The  Lini- 
ment of  Iodine  of  the  British  PlKirmacopoeia  is  intermediate  in  strength  between  the 
two  solutions  last  mentioned.  (See  Linlnientum  lodi.)  Another  caustic  solution  of 
iodine,  under  the  name  of  iodized  glycerin^  is  made  by  dissolving  one  part  of  iodide 
of  potassium  in  two  parts  of  glycerin,  and  adding  the  solution  to  one  part  of  iodine, 

mainder.  A  red  limpid  liquor  is  obtained,  which  may  be  completely  decolorized  by  exposure  for 
fifteen  minutes  to  the  sun's  rays.  Iodized  oil;  thus  prepared,  has  the  odor  and  taste  of  almond  oil, 
is  not  more  liable  to  become  rancid  than  the  j)ure  oil,  and  is  free  from  hydriodic  acid.  {./'inrn.  tin 
Phnim.,  Mars,  1856.)  From  the  above  statements  it  is  not  easy  to  determine  which  is  the  bet 
method  of  jireparing  iodized  oilj  but  the  preparation  may  be  made  with  good  olive  oil,  instead  of 
the  more  expensive  almond  oil. 
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which  it  completely  dissolves.  Dr.  Max  Richter,  of  Vienna,  to  whom  the  credit 
belongs  of  having  introduced  into  practice  the  solution  of  iodine  in  glycerin,  found 
this  caustic  particularly  useful  in  lupus,  non-vascular  goitre,  and  .scrofulous  and 
constitutional  syphilitic  ulcers.  .  The  solution  is  applied  by  means  of  a  hair-pencil 
to  the  diseased  surface,  which  must  then  be  covered  with  gutta-percha  paper,  fixed 
at  the  edges  by  strips  of  adhesive  plaster,  in  order  to  prevent  the  evaporation  of 
the  iodine.  The  application  produces  burning  pain,  which  rarely  lasts  for  more  than 
two  hours.  The  dressing  is  removed  in  twenty-four  hours,  and  pledgets  dipped  in  cold 
water  applied.  This  iodine  caustic  is  too  strong  for  ordinary  local  use.  A  weaker  solu- 
tion is  recommended  by  Dr.  Szukits,  formed  of  one  part  of  iodine  to  five  of  glycerin, 
for  application  to  the  neck,  female  breast,  abdomen,  etc.  After  four  or  five  paint- 
ings it  causes  excoriation,  which  requires  its  discontinuance,  and  the  use  of  cold 
applications.  A  mode  of  applying  iodine  locally  has  been  suggested  by  Dr.  R. 
Greenhalgh,  of  London,  which  consists  in  thoroughly  impregnating  raw  cotton  with 
a  solution  in  glycerin  of  iodide  of  potassium  and  of  iodine,  in  the  proportion  of  two 
ounces  of  the  former  and  one  ounce  of  the  latter  to  eight  ounces  of  the  menstruum, 
and  then  drying  the  '^iodized  cotton.'^  It  is  intended  for  application  to  the  cervix 
or  OS  uteri,  which  is  effected  through  a  speculum.  (Lancet,  May  26,  1866,  p.  582.) 
Mehn's  method  of  making  iodized  cotton  is  as  follows.  Finely  divided  iodine  (5 
to  10  parts)  is  sprinkled  between  layers  of  loose  cotton  (100  parts)  introduced  into 
a  tall  glass  vessel,  and  the  latter  placed  horizontally  on  a  water  or  sand-bath.  As  soon 
as  vapors  of  iodine  are  seen  to  rise,  and  the  air  has  been  expelled  from  the  vessel,  the 
latter  is  tightly  stoppered.  On  continuing  to  apply  a  moderate  and  uniform  heat, 
the  iodine  vapors  penetrate  the  cotton,  and  color  it  yellow.  After  about  two  hours, 
the  cotton  will  have  assumed  the  color  of  burnt  coffee,  and  the  oporatit)n  is  finished. 
Cotton  iodized  in  other  ways,  as  by  immei*sion  in  concentrated  solutions  of  iodine 
in  ether  or  carbon  disulphide,  retains  merely  traces  of  iodine.  (K.  B.,  April.  1867.) 

Iodine  is  used  by  injection  into  various  cavities.  It  has  been  employed  in  this 
way  for  the  cure  or  relief  of  hydrocephalus,  pleuritic  effusion,  hydropericardium, 
ascites,  ovarian  drop.sy,  hernia,  hydrocele,  spina  bifida,  dropsy  of  the  joints,  large 
cystic  bronchocele,  and  chronic  abscesses.  The  discussion  of  the  indications  for  the 
use  of  the  injections  in  these  cases,  and  of  the  precautions  and  the  methods  to  be 
adopted,  belongs  rather  to  treatises  upon  the  practice  of  medicine  and  surgery  than 
to  a  work  like  the  present.  To  such  treatises,  therefore,  the  reader  is  referred.  Much 
information  may  be  found  in  the  14th  edition  of  the  Dispensatory. 

Enemata  containing  iodine  have  been  used,  by  several  practitioners,  in  the  chronic 
dysentery  and  diarrhoea  of  both  adults  and  children,  with  decided  benefit,  a  promi- 
nent effect  being  the  relief  of  tenesmus.  They  are  supposed  to  act  locally  on  ulcers 
in  the  colon  and  rectum,  and  generally  by  absorption.  The  injection  should  be  made 
of  Lugol's  solution,  one  to  ten  fluidrachms  in  one  or  two  quarts  of  water.  It  should 
be  preceded  by  an  emollient  enema  to  empty  the  intestine,  and  should  be  repeated  once 
or  twice  daily,  gradually  increasing  its  strength.  If  the  pain  be  severe,  a  laudanum 
injection  will  bring  immediate  relief. 

Iodine,  in  the  state  of  vapor,  has  been  employed  by  inhalation ;  and  the  experi- 
ments, as  yet  tried,  have  been  in  the  treatment  chiefly  of  phthisis  and  chronic  bron- 
chitis. Although  very  extraordinary  results  were  claimed  for  the  method,  yet  it  has 
entirely  failed  to  fulfil  expectations,  and  is  at  present  very  rarely  practised.  For  de- 
tails as  to  methods,  the  reader  is  referred  to  the  14th  edition  U.  S.  D. 

jNI.  Barrere  has  proposed  the  use,  for  inhalations,  of  iodized  camphor,  which  is  to 
be  taken  like  snuff.  This  is  prepared  by  putting  powdered  camphor  in  a  snuff-box, 
with  a  hundredth  part  in  bulk  of  iodine,  contained  in  a  muslin  bag.  In  the  course 
of  a  few  hours,  the  substances,  by  occasional  shaking,  unite,  forming  a  powder  resem- 
bling iodine  in  color.  The  difficulty  in  practising  ordinary  iodine  inhalation  depends 
chiefly  on  the  irritation  caused  by  the  vapor,  which  excites  cough  and  fatigues  the 
patient.  According  to  M.  Barrere,  this  inconvenience  is  avoided  by  the  use  of  the 
iodized  camphor.  A  pinch  of  it  produces  sneezing  and  some  smarting  in  the  nos- 
trils; but  when  the  vapor  reaches  the  lungs,  it  causes  a  refreshing  sensation,  which 
induces  the  patient  to  draw  a  long  and  deep  breath.  QAim.  de   The'raj}.,  1855,  p. 
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232.)     M.  Hutet  recommends  the  inhalation  of  hydriodic  ether  in  affections  of 
the  lungs. 

Dr.  Brainard  employs  the  vapor  of  iodine,  with  great  advantage,  in  the  treat- 
ment of  indolent  ulcers,  first  dressing  the  ulcer  with  simple  cerate  spread  on  lint, 
then  applying  over  this  several  layers  of  lint  in  which  from  one  to  four  grains  of-, 
iodine  have  been  folded,  and  covering  the  whole  with  oiled  silk  and  tin  Ibil,  secured 
by  a  bandage,  so  as  to  prevent  the  escape  of  the  iodine,  which  is  vaporized  by  the 
heat  of  the  body.  (^Ckicago  Med.  Jo  urn.  ^  Jan.  18G0.) 

Iodine  or  an  iodide  should  not  be  given  in  solution  with  an  alkaloid,  as  it  forms 
insoluble  compounds,  and  in  Philadelphia  death  has  been  produced  by  the  iodide  of 
strychnine  which  had  crystallizt'd  out  of  a  mixture.  It  has  even  been  suggested  by 
Mr.  R.  F.  Fairthorne  {A.  J.  P.,  1856)  and  Dr.  H.  W.  Fuller  {^Lancet,  iMarch  21, 
1868,  p.  373)  as  an  antidote  to  alkaloids;  but  the  insoluble  compounds  of  these 
substances  would  by  no  means  be  inert  in  the  stomach. 

In  cases  of  poisoning  by  iodine,  the  stomach  must  be  first  evacuated,  and  after- 
wards drinks  administered  containing  an  amylaceous  substance,  such  as  flour,  starch, 
or  arrow- root. 

Iodine  is  officinal : — 

I.    As  SIMPLE  TINCTURE  AND  OINTMENT. 

Tinctura  lodi,  U.  S. —  Tincture  of  Iodine. 
Unguentum  lodi,  U.  S. —  Ointment  of  Iodine. 
II.  Combined  with  sulphur. 

Sulphuris  lodidum,  If.  S.,  Br. — Iodide  o/  Sulphur. 

III.  Combined  with  metals. 

ArseiHi  lodidum,  U.  S. — Iodide  of  Arsenic. 

Liquor  Arsenii  et  Hydrargyri  ludidi,  U.  S — Solution  of  Iodide  of  Arsenic 
and  Mercwij.   Donovan's  Solution. 
Cadmii  lodidum,  Br. — Inlide  of  Cadmium. 

Unguentum  Cadmii  lodidi,  Br. —  Ointment  of  Iodide  of  Cadmium. 
Ferri  lodidum,  Br  — Iodide  of  Iron. 

Syrupus  Ferri  lodidi,  U.  S.,  Br. — S^rup  of  Iodide  of  Iron. 
Pilul£B  Ferri  lodidi,  U.  S.;  Pilula  Fern  loduii,  Br.— Pills  of  Iodide  of  Iron. 
Hydrargyri  lodidum  Rubrum,  [T.  S.,  Br. — Red  Iodide  of  Mercury. 

Unguentum  Hydrargyri  lodidi  Ilubri,  Br. —  Ointment  of  Red  Iodide  of 
Mercury. 
Hydrargyri  lodidum  Viride,  U.  S.,  Br. —  Green  Iodide  of  Mercury. 
Piumbi  lodidum,  U.  S.,  Br. — Iodide  of  Lead. 

Unguentum  Piumbi  lodidi,  Br. —  Ointment  of  Iodide  of  Lead. 
Potassii  lodidum,  If.  S.,  Br. — Iodide  of  Potassium. 

Unguentum  Potassii  lodidi,  U.  S.,  Br.  —  Ointment  of  Iodide  of  Potassium. 

IV.  Associated  with  iodide  op  potassium. 

Linimentum  lodi,  Br. — Liniment  of  Iodine. 

Liuimentum  Potas>ii  lodidi  cum  Sapone,  Br. — Liniment  of  Iodide  of  Po- 
tassium with  Soap. 

Liquor  lodi  Compositus,  U.  S.;  Liquor  lodi,  Br. —  Compound  Solution  of 
Iodine. 

Tinctura  lodi,  Br. —  Tincture  of  Iodine. 

Unguentum  lodi,  U.  S.,  Br. — Iodine  Ointment. 
V.  In  the  state  op  vapor. 

Vapor  lodi,  Br. —  Vapor' of  Iodine. 

IPECACUANHA.  U.S.,  Br.     Ipecac. 

(IP-E-CAC-U-AN'HA.) 

"  The  root  of  Cephaelis  Ipecacuanha.  A.  Richard.  (Nat.  Ord.  Rubiaeeae,  Cof- 
fese.)"    U.S. 

Radix  Ipecacuanhae,  P.G.;  Ipecac;  Racine  br^silienne,  Ipecacuanha,  Fr.;  Ruhrwurzcl,  Brech- 
wurzel.  Ipecacuanha,  G.;  Ipecacuana,  It.,  Sp. 


PART  I.  Ipecacuanha.  SIS 

The  term  ipecacuanha,  derived  from  the  language  of  the  aborigines  of  Brazil,  has 
been  applied  to  various  emetic  roots  of  South  American  origin.*  The  U.  S.  and 
British  Pharmacopoeias  recognize  only  tliat 
of  Cephai'lis  Ipecacuanha  ;  and  no  other  is 
known  by  the  name  in  the  shops  of  this 
country.  Our  chief  attention  vrill,  therefore, 
be  confined  to  this  root,  and  the  plant  which 
yields  it ;  but,  as  others  are  employed  in 
South  America,  are  occasionally  exported, 
and  may  possibly  reach  our  markets  mingled 
with  the  genuine  drug,  we  shall,  in  a  note, 
give  a  succinct  account  of  those  which  have 
attracted  most  attention. 

The  botanical  character  of  the  ipecacu- 
anha plant  was  long  unknown.  Pison  and 
Marcgrav,  who  were  the  first  to  treat  of  this 

medicine,  in  their  work  on  the  Natural  His-  '^'^>-^^^'"'  ii- 

tory  of  Brazil,  published  at  Amsterdam,  "^^^^^yi^fc-^ 

1648,     described      in      general      terms     two  ipecacuanha,  transTerae  section. 

plants ;  one  producing  a  whitish  root,  distinguished  by  the  name  of  white  ipecacu- 
anha, the  other,  a  brown  root,  which  answers  in  their  description  precisely  to  the 
officinal  drug.  But  their  account  was  not  sufficiently  definite  to  enable  botanists  to 
decide  upon  the  character  of  the  plants.  The  medicine  was  generally  thought  to  be 
derived  from  a  species  of  Viola,  which  Linnaeus  designated  as  V.  Ijtecacuanha. 
Opinion  afterwards  turned  in  favor  of  a  plant,  sent  to  Linnaeus  by  Mutis  from  New 
Granada,  as  aflfording  the  ipecacuanha  of  that  country  and  of  Peru.  This  was 
described  in  the  Supplementum  of  the  younger  Linnaeus,  1781,  under  the  name 
of  Psychotria  emeti'ca,  and  was  long  erroneom-ly  considered  as  the  source  of  the  true 
ipecacuanha.  Dr.  Gomez,  of  Lisbon,  was  the  first  who  accurately  described  and 
figured  the  genuine  plant,  which  he  had  seen  in  Brazil,  and  specimens  of  which  he 
took  with  him  to  Portugal ;  but  Brotero,  professor  of  botany  at  Coimbra.  with  whom 
he  had  left  specimens,  having  drawn  up  a  description,  and  inserted  it  with  a  figure 
in  the  Linnaean  Transactions  without  acknowledgment,  enjoyed  for  a  time  the  credit 
due  to  his  countryman.  In  the  paper  of  Brotero  the  plant  is  named  CalUcocca  Ipe- 
cacuanha ;  but  the  term  Cal/icocca,  having  been  applied  by  Schreber,  without  suf- 
ficient reason,  to  the  genus  already  established  and  named,  has  been  universally  aban- 
doned for  the  Cephaeiis  of  Swartz,  though  this  also,  it  appears,  is  a  usurpation  upon 
the  previous  rights  of  Aublet. 

Gen.  Ch.  Flowers  in  an  involucred  head.  Corolla  tubular.  Stigma  two-parted. 
Berry  two-seeded.     Receptacle  chaffy.   ^\'!Hd. 

Cephaelis  Ipecacuanha.  Richard,  Ilist.  Ipecac,  p.  21,  t.  i. ;  Martius,  Spec.  Mat. 
Med.  Brazil,  t.  i.  p.  4 ;  Curtis  s  Bot.  Mag.,  N.  S.,  vol.  xvii.  pi.  4083,  1844.— 
CalUcocca  Ipecacuanha.  Brotero,  Linn.  Trans,  vi.  137.  This  is  a  small  shrubby 
plant,  with  a  root  from  four  to  six  inches  long,  about  as  thick  as  a  goose-quill,  marked 
with  annular  rugae,  simple  or  somewhat  branched, descending  obliquely  into  the  ground, 
and  here  and  there  sending  forth  slender  fibrils.  The  stem  Is  two  or  three  feet  long, 
but,  being  partly  under  ground,  and  often  procumbent  at  the  base,  usually  rises  less 
than  a  foot  in  height.  It  is  slender ;  in  the  lower  portion  leafless,  smooth,  brown  or 
ash-colored,  and  knotted,  with  radicles  frequently  proceeding  from  the  knots;  near 
the  summit,  pubescent,  green,  and  furnished  with  leaves  seldom  exceeding  six  in 
number.  These  are  opposite,  petiolate,  oblong-obovate,  acute,  entire,  from  three  to 
four  inches  long,  from  one  to  two  broad,  obscurely  green  and  somewhat  rough  on 
their  upper  surface,  pale,  downy,  and  veined  on  the  under.  At  the  insertion  of  each 
pair  of  leaves  are  deciduous  stipules,  embracing  the  stem,  membranous  at  the  base, 
and  separated  above  into  numerous  bristle-like  divisions.  The  flowers  are  very  small, 
white,  and  collected  to  the  number  of  eight,  twelve,  or  more,  each  accompanied  with 

*  M.  Weddell  states  that  the  word  ipecacnanha  is  nowhere  in  Brazil  used  to  designate  the 
Cephaelis,  which  is  generally  called  poaya.  {Journ.  de  Pharm.,  3e  s6r.,  xvi.  34.) 
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a  green  bract,  into  a  semi-globular  head,  supported  upon  a  round,  solitary,  axillary 
footstalk,  and  embraced  by  a  monophyllous  involucre,  deeply  divided  into  four, 
sometimes  five  or  six  obovate,  pointed  segments.  The  fruit  is  an  ovate,  obtuse 
berry,  which  is  at  first  purple,  but  becomes  almost  black  when  ripe,  and  contains 
two  small  plano-convex  seeds. 

The  plant  is  a  native  of  Brazil,  flourishing  over  a  very  wide  extent  of  territory 
in  moist,  thick,  and  shady  woods,  and  abounding  most  within  the  limits  of  the 
eighth  and  twentieth  degrees  of  south  latitude.  According  to  Humboldt,  it  grows 
also  in  New  Granada.  It  flowers  in  January  and  February,  and  ripens  its  fruit  in 
May.  The  root  is  active  in  all  seasons,  but,  as  it  has  to  be  dried  rapidly,  collection 
during  the  rainy  season  is  relaxed.  The  native  collector,  or  poayero,  seizes  all  the 
stems  of  a  clump,  loosens  them  by  a  zigzag  motion,  and  then,  thrusting  a  pointed 
stick  under  the  roots,  tears  up  the  whole  mass.  The  roots,  freed  from  dirt  by  shak- 
ing, are  then  dried.  The  amount  gathered  daily  varies  from  8  to  30  pounds,  accord- 
ing to  skill  and  locality.  Extirpation  does  not  take  place,  because,  as  shown  by  the 
Edinburgh  gardeners  McNab  and  Lindsay,  a  very  small  fragment  of  the  root,  or  even 
a  petiole  of  a  leaf,  will  rapidly  produce  a  new  plant.  Weddell,  indeed,  many  years 
since,  stated  that  the  remains  of  the  root,  often  purposely  left  in  the  ground,  serve 
the  purpose  of  propagation,  each  fragment  giving  rise  to  a  new  plant.  Ipecacuanha 
of  commerce  comes  chiefly  from  the  interior  province  of  Matto-Grosso,  upon  the 
upper  waters  of  the  Paraguay,  although  some  is  said  to  be  gathered  near  Philadel- 
phia, north  of  Rio  Janeiro.*  The  chief  places  of  export  are  Rio  Janeiro,  Bahia, 
and  Pernambuco.     It  is  brought  to  the  United  States  in  large  bags  or  bales. 

Properties.  Genuine  ipecacuanha  is  in  pieces  two  or  three  lines  thick,  variously 
bent  and  contorted,  simple  or  branched,  consisting  of  an  interior  slender,  light  straw- 
colored,  ligneous  cord,  with  a  thick,  brittle,  brownish,  finely  wrinkled,  cortical  cover- 
ing, which  presents  on  its  surfiice  a  succession  of  circular,  unequal,  prominent  rings 
or  rugae,  separated  by  very  narrow  fissures,  frequently  extending  nearly  down  to  the 
central  fibre.  This  appearance  of  the  surface  has  given  rise  to  the  term  onncle  or 
annulaled,  by  which  the  true  ipecacuanha  is  designated  by  French  pharmaceutists. 
The  cortex  is  hard,  horny,  and  semi-transparent,  breaks  with  a  resinous  fracture, 
and  easily  separates  from  the  tougher  ligneous  fibre,  which  possesses  the  medicinal 
virtues  of  the  root  in  a  much  inferior  degree.  Oa  microscopic  examination  the  very 
thick  bark  is  seen  to  be  formed  of  uniform  parenchymatous  cells,  without  traces  of 
the  medullary  rays,  which  are  very  distinct  in  the  woody  central  cylinder.  Attached 
to  the  root  is  frequently  a  smoother  and  more  slender  portion,  which  is  the  base 
of  the  stem,  and  should  be  separated  before  pulverization.  Pereira  has  met,  in  the 
English  market,  with  distinct  bales  composed  of  these  fragments  of  stems,  with 
occasionally  portions  of  the  root  attached.  Much  stress  has  been  laid  upon  the 
color  of  the  external  surface  of  the  ipecacuanha  root ;  and  diversity  in  this  respect 
has  even  led  to  the  formation  of  distinct  varieties.  Thus,  the  epidermis  is  some- 
times deep  brown,  or  even  blackish,  sometimes  reddish  brown  or  reddish  gray,  and 
sometimes  light  gray  or  ash-colored.  Hence  the  distinction  into  brown,  red,  and 
ffvay  ipecacuanha.  But  these  are  all  derived  from  the  same  plant,  are  essentially 
the  same  in  properties  ^nd  composition,  and  probably  diff'er  only  in  consequence  of 
diiference  in  age,  place  of  growth,  or  mode  of  desiccation.  The  colors  are  often  so 
intermingled  that  it  would  be  impossible  to  decide  in  which  variety  a  particular 
specimen  should  be  placed.  The  broumis  the  most  abundant  in  the  packages 
brought  to  our  market.  The  red,  besides  the  color  of  its  epidermis,  presents  a  rosy 
tint  when  broken,  and  is  said  to  be  somewhat  more  bitter  than  the  preceding  variety. 
The  grai/  is  much  lighter-colored  externally,  usually  rather  larger,  with  less  promi- 
nent rings  and  wider  furrows,  and  is  still  more  decidedly  bitter.  Many  years  ago 
there  was  imported  from  Caraccas  into  the  United  States  a  large  gray  ipecacuanha 
with  badly-marked  rings.  This  variety  disappeared  for  a  time,  but  is  probably 
the  Colombian  or  Carthagena  Ipecacuanha  of  modern  commerce,  which  is  distin- 

®  Stronuous  efforts  have  been  made  by  the  British  authorities  to  establish  the  cultivation  of  ipe- 
cacuanha in  India.  Some  thousands  of  plants  have  been  grown,  under  very  varying  conditions-, 
but,  according  to  latest  reports,  the  indications  of  practical  success  were  not  very  encouraging. 
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jruished  from  the  Brazilian  drug  by  being  "a  little  larger,  with  less  conspicuous 
unuuli  and  more  marked  medullary  rays.  According  to  Lefort,  it  contains  rather 
less  emetine  than  does  the  Brazilian  ipecacuanha ;  but  this  is  not  at  all  certain. 
When  the  bark  in  either  variety  is  opaque,  with  a  dull  amylaceous  aspect,  the  root 
is  less  active.  As  the  woody  part  is  nearly  inert,  and  much  more  difficult  of  pul- 
verization than  the  cortical,  it  often  happens  that,  when  the  root  is  powdered,  the 
portion  last  remaining  in  the  mortar  possesses  scarcely  any  emetic  power  ;  and  care 
.should  be  taken  to  provide  against  any  defect  from  this  cause.  The  color  of  the 
powder  is  a  light  grayish  fawn. 

Ipecacuanha  has  little  smell  in  the  aggregate  state,  but  when  powdered  has  a 
peculiar  nauseous  odor,  which  in  some  persons  excites  violent  sneezing,  in  others 
dyspuoea  resembling  an  attack  of  asthma.  The  taste  is  bitter,  acrid,  and  very  nau- 
seous. Water  and  alcohol  extract  its  virtues,  which  are  injured  by  decoction.  Its 
emetic  property  resides  in  an  alkaloid  called  emetine,  discovered  by  Pelletier  in  the 
year  1817.  The  cortical  portion  of  the  brown  ipecacuanha,  analyzed  by  this  chemist 
under  the  erroneous  name  o^  Psychotria  emetica,  yielded,  in  100  parts,  16  of  an 
impure  salt  of  emetine,  which  was  at  first  considered  the  pure  emetic  principle,  2  of 
an  odorous  fatty  matter,  6  of  wax,  10  of  gum,  42  of  starch,  20  of  lignin,  with  4 
parts  loss.  The  root  yields  of  the  alkaloid  less  than  1  per  cent.  The  formula,  ac- 
cording to  Lefort  and  F.  Wurtz  (Aim.  Ch.  Phys.,  [5]  12,  p.  277),  is  CjgH,„N,0., 
while  according  to  Glenard  {Ann.  Ch.  Phys.,  [5]  8,  p.  233)  it  is  CijH^NO,.  In 
addition  to  these  principles,  Bucholz  found  extractive,  sugar,  and  resin  ;  and  Erwin 
Willigk,  afterwards,  traces  of  a  disagreeably  smelling  volatile  oil,  phosphatic  salts, 
and  a  peculiar  acid,  ijjecacuanhic  acid,  which  had  previously  been  mistaken  for  the 
gallic.  It  resembles  caffedtannic  and  quinic  acids,  and  has  been  shown  by  Beich 
(Arch.  Pharm.,  [2]  113,  p.  208)  to  be  a  glueoside.  (See  A.  J.  P.,  xxiii.  352.) 
Good  ipecacuanha  contains  about  80  per  cent,  of  cortical  and  20  of  ligneous  matter. 

Attempts  have  been  made  to  adulterate  powdered  ipecacuanha  with  the  powder 
of  almonds;  but  the  fraud  is  readily  detected  by  forming  a  paste  with  a  little  water, 
and  putting  it  into  a  hot  place  for  half  an  hour,  when,  if  the  ipecacuanha  be  pure, 
only  its  own  odor  will  be  perceived,  but,  if  adulterated,  a  decided  odor  of  almonds 
will  be  noticed.   (Joiirn.  de  Pharm.,  Juin,  1874,  p.  479.) 

Emetine,  when  perfectly  pure,  is  whitish,  inodorous,  slightly  bitter,  pulverulent, 
unalterable  in  the  air,  very  fusible,  sparingly  soluble  in  cold  water,  more  soluble  in 
hot  water,  and  very  soluble  in  alcohol  and  chloroform,  and  in  solution  of  potassa 
and  soda,  though  less  so  in  water  of  ammonia.  It  is  readily  soluble  in  ether,  acetic 
ether,  amylic  alcohol,  carbon  bisulphide,  oil  of  turpentine.  With  sulphuric,  phos- 
phoric, and  acetic  acids,  it  forms  very  soluble  and  uncrystallizable  salts;  but  Fliicki- 
ger  prepared  a  crystallized  hydrochloratc ;  and  nitric  acid  has  the  remarkable  prop- 
erty of  forming  with  it  a  nitrate,  at  first  bulky,  and  very  slightly  soluble  in  water, 
but  soon  agglutinating  into  a  brown,  pitch-like  matter,  very  soluble  in  water,  and 
uncrystallizable.  {Lefort.)  According  to  Lefort,  this  insoluble  nitrate,  which  equally 
forms  by  double  decomposition  between  the  acetate  or  sulphate  of  emetine  and  nitrate 
of  potassium,  forms  the  most  distinctive  character  of  emetine.  (Jonrn.  de  Pharm., 
1869,  p.  244.)  It  is  precipitated  by  gallic  and  tannic  acids  from  its  solutions,  and 
contains  nitrogen.  It  is,  however,  very  difficult  to  piocure  it  in  this  state  of  purity, 
and  the  proportion  afforded  by  the  root  is  exceedingly  small.  Dr.  F.  B.  Power  has 
shown  that  an  intense  yellow  color  is  produced  when  emetine  is  brought  in  contact 
with  chlorinated  lime  and  acetic  acid.  Impure  emetine  is  in  transparent  scales  of  a 
brownish  red  color,  almost  inodorous,  of  a  bitterish  acrid  taste,  deliquescent,  very 
soluble  in  water  and  alcohol,  insoluble  in  ether,  precipitated  from  its  solutions  by 
gallic  acid  and  the  acetates  of  lead,  but  not  by  tartar  emetic  or  the  salts  of  iron. 

The  taste  of  its  compounds  is  very  bitter.  When  exposed  to  light  and  air,  emetine 
soon  turns  yellow,  but  it  remains  white  when  protected  from  the  light.  On  very 
slowly  evaporating  its  solutions  in  ether  or  alcohol,  emetine  is  deposited  in  thin  ag- 
.ulutinating  scales,  but  if  the  solutions  are  rapidly  evaporated,  it  is  separated  in  fine 
uniform  granules.  It  melts  at  62'=  to  65°  C.  (143-6°  to  149°  F.),  has  a  stroni:; 
alkaline  reaction,  and  is  neutralized  by  acids  forming  salts,  which  on  evaporation  in 
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vacuo  form  brilliant,  colorless,  irregular  crystals.  Various  methods  of  preparing 
emetine  will  be  found  in  U.  S.  D.,  l-lth  edition,  but  Podwyssotzki's  process  is  proba- 
bly the  best  for  obtaining  it.  He  recommends  to  treat  the  powdered  ipecacuanha 
first  with  ether  and  then  with  petroleum  benzin,  in  order  to  remove  the  liquid  oil, 
the  white  fatty  or  waxy  matter,  and  those  coloring  matters  which  are  soluble  in  the 
solvents  named,  then  extract  the  powdered  root  two  or  three  times  successively,  at  a 
moderate  heat,  with  85  per  cent,  alcohol,  without  adding  any  acid  ;  evaporate  the 
mixed  tinctures  to  a  syrupy  consistence,  add  after  cooling  a  very  concentrated  solu- 
tion of  as  much  ferric  chloride  as  corresponds  to  from  10  to  13  pur  cent,  of  the 
weight  of  the  powdered  ipecac  used,  mix  the  mass  well,  add  sodium  carbonate  in 
excess,  boil  the  mass  in  a  flask,  on  a  water-bath,  with  successive  small  portions  of 
petroleum  benzin  (in  which  the  emetine  dissolves),  shaking  frequently,  and  continue 
to  use  fresh  portions  of  the  menstruum  until  no  more  emetine  goes  into  solution  ;  the 
filtered  benzin  solutions  are  mixed,  and,  if  concentrated,  the  mixture  is  allowed  to 
stand  for  twelve  hours  in  a  very  cool  place,  when  almost  all  of  the  emetine  will  sepa- 
rate pure  as  a  white  precipitate.  If,  however,  the  mixture  is  not  very  concentrated, 
atmospheric  air  is  blown  through  it  for  some  time,  when  pure  emetine  will  separate 
in  white  flakes.  By  concentrating  or  evaporating  the  benzin  solution,  however  slowly, 
pure  white  emetine  is  never  obtained.  The  emetine  should  be  collected  quickly  on  a 
filter  and  dried  over  sulphuric  acid.  {A.  J.  F.,  April,  1880.)* 

*  Nox-OFFiciNAL  IPECACUANHAS.  When  Ipecacuanha  began  to  be  popular  in  Europe,  the  roots 
of  several  other  plants  were  imported  and  confounded  with  the  genuine;  and  the  narae  came  at 
length  to  be  applied  to  almost  all  emetic  roots  derived  from  America.  Several  of  these  are  still 
occasionally  met  with,  and  retain  the  naufe  originally  given  to  them.  The  two  most  worthy  of 
notice  are  the  ipecacuanha  of  Colombia  and  Peru,  and  the  white  ipecacuanha  of  Brazil.  On 
each  of  these  we  shall  offer  a  few  remarks. 

1.  Penioiun  Ipecacuanha.  Striated  Ipecacuanha.  Black  Ipecncunnha.  This  is  the  root  of  Pst/- 
chotn'n  emetica,  a  plant  belonging  to  the  Ilubiaceae.  A  description  of  it,  sent  by  Mutis,  was  pub- 
lished by  Linna;us,  the  younger,  in  his  Supplement.  It  has  since  been  described  in  the  Plant, 
^qitin.  of  Hum.  and  Bonpl. ;  and  has  been  figured  by  A.  Richard  in  his  History  of  the  Ipecacu- 
anhas, and  by  llayne  in  the  eighth  volume  of  his  Medical  Botany  published  at  Berlin.  It  is  a 
small  shrub,  with  a  stem  twelve  or  eighteen  inches  high,  simple,  erect,  round,  slightly  pubescent, 
and  furnished  with  opposite,  oblong-lanceolate,  pointed  leaves,  narrowed  at  their  base  into  a  short 
petiole,  and  accompanied  with  pointed  stipules.  The  flowers  are  small,  white,  and  supported  in  small 
clusters  towards  the  end  of  an  axillary  peduncle.  The  plant  flourishes  in  Peru  and  Colombia, 
and  was  seen  by  Humboldt  and  Bonpland  growing  in  abundance  near  the  river  Magdalena.  The 
dried  root  is  said  to  have  been  exported  from  Carthagena.  It  is  cylindrical,  somewhat  thicker  thiin 
the  root  of  the  Cephaelis,  usually  simple,  but  sometimes  branched,  not  much  contorted,  wrinkled 
longitudinally^,  presenting  here  and  there  deep  circular  intersections,  but  without  the  annular  rugae 
of  the  true  ipecacuanha.  The  longitudinal  direction  of  the  wrinkles  has  given  it  the  name  of  striated 
ipecacuanha.  It  consists  of  an  internal  woody  cord,  nnd  an  external  cortical  portion  ;  but  the  former 
is  usually  larger  in  proportion  to  the  latter  than  in  the  root  of  the  Cephaelis.  The  bark  is  soft  and 
easily  cut  with  a  knife,  and  when  broken  exhibits  a  brown,  slightly  resinous  fracture.  The  epidermis 
is  of  a  dull  reddish  gray  color,  which  darkens  with  age  and  exposure,  and  ultimately  becomes  almost 
black.  Hence  the  root  has  sometimes  been  called  black,  ipecacuanha.  The  ligneous  portion  is  yel- 
lowish, and  perforated  with  numerous  small  holes  visible  by  the  microscope.  Peruvian  ipecacuanha 
is  nearly  inodorous,  and  has  aflat  taste,  neither  bitter  nor  acrid.  From  100  parts  Pellet ier  obtained 
9  of  impure  emetine,  12  of  fatty  matter,  with  an  abundance  of  starch,  besides  gum  and  lignin.  Tho 
dose,  as  an  emetic,  is  from  two  scruples  to  a  drachm. 

2.  White  Ipecacuanha.  Amylaceous  Ipecacuanha,  Undulated  Ipecacuanha.  This  variety  is 
produced  by  different  species  of  liichardsonia,  the  Richardia  of  Linnaeus.  R.  acabra,  or  R.  Jira- 
ziliensis  of  Gomez,  and  Ji.  emetica  are  especially  indicated  by  Martins.  For  the  root  usually  called 
white  ipecacuanha,  Guibourt  has  proposed  the  name  of  undulated  ipecacuanha,  derived  from  tho 
peculiar  character  of  the  surface,  which  presents  indentations  or  concavities  on  one  side,  corre- 
sponding with  prominences  or  convexities  on  the  other,  so  as  to  give  a  wavy  appearance  to  the 
root.  It  differs  little  in  size  from  the  genuine;  is  of  a  whitish  gray  color  externally  ;  and,  when 
broken,  presents  a  dull  white  farinaceous  fracture,  offering  by  the  light  of  the  sun  shining  points, 
which  are  nothing  more  than  small  grains  of  fecula.  Like  the  other  varieties,  it  has  a  woody  cen- 
tre. It  is  inodorous  and  insipid,  and  contains,  according  to  Pelletier,  a  very  large  proportion  of 
starch,  with  only  6  ]ier  cent,  of  impure  eraetia,  and  2  of  fatty  matter.  »Richard  found  only  .3'5 
parts  of  emetine  in  tho  hundred.     It  is  faid  to  be  sometimes  mixed  with  the  genuine  ipecacuanha. 

According  to  Martius,  different  species  of  lonidinm  (  Viola,  Linn.)  also  produce  what  is  called 
tDkite  ipecacuanha.  The  roots  of  all  the  species  of  lonidium  possess  emetic  or  purgative  properties. 
The  root  of  /.  ipecacuanha  is  described  by  Guibourt  as  being  si.x  or  seven  inches  long,  as  thick  as 
a  quill,  somewhat  tortuous,  and  exhibiting  at  the  point  of  flexion  semicircular  fissures,  which  give 
it  some  resemblance  to  the  root  of  the  Cephaelis.  It  is  often  bifurcated  at  both  cxtremitii  s,  and 
terminates  at  the  top  in  a  great  number  of  small  ligneous  stalks.  It  is  wrinkled  longitudinally, 
and  of  a  light  yellowish  gray  color.  The  bark  is  thin,  and  the  interior  ligneous  portion  very  thick. 
The  root  has  little  taste  or  smell.     According  to  Pelletier,  100  paits  contain  5  of  an  emetic  sub- 
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Varioas  other  methods  of  separating  pure  emetine  from  the  root  have  been  proposed, 
the  best,  probably,  being  that  of  M.  J.  Lefort.  {Journ.  de  Pharm.,  Avril,  18G9.) 

Medical  Properties  and  Uses.  Ipecacuanha  is  in  large  doses  emetic,  in  smaller 
doses  diaphoretic  and  expectorant,  and  in  still  smaller,  stimulant  to  the  stomach,  ex- 
citing appetite  and  facilitating  digestion.  In  quantities  not  quite  suflBcient  to  vomit, 
it  produces  nausea,  and  frequently  acts  on  the  bowels.  As  an  emetic,  it  is  mild  bat 
tolerably  certain,  and,  being  free  from  corrosive  or  narcotic  properties  and  usually 
thrown  from  the  stomach  by  one  or  two  efforts,  never  produces  dangerous  effects. 
It  was  employed  as  an  emetic  by  the  natives  of  Brazil  when  that  country  was  first 
settled  by  the  Portuguese ;  but,  though  described  in  the  work  of  Pison,  it  was  not 
known  in  Europe  till  1672,  and  did  not  come  into  use  till  some  years  afterwards. 
John  Helvetius,  grandfather  of  the  famous  author  of  that  name,  having  been  asso- 
ciated with  a  merchant  who  had  imported  a  large  quantity  of  ipecacuanha  into  Paris, 
employed  it  as  a  secret  remedy,  and  with  so  much  success  in  dysentery  and  other 
bowel  affections,  that  general  attention  was  drawn  to  it ;  and  the  fortunate  physician 
received  from  Louis  XIY.  a  large  sum  of  money  and  public  honors  on  the  con- 
dition that  he  should  make  it  public. 

As  an  emetic  it  is  peculiarly  adapted,  by  its  mildness  and  efficiency,  to  cases  in 
which  the  object  is  merely  to  evacuate  the  stomach,  or  where  a  gentle  impression  only 
is  desired  ;  and,  in  most  other  cases  in  which  emetics  are  indicated,  it  may  be  advan- 
tageously combined  with  the  more  energetic  medicines,  which  it  renders  safer  by 
insuring  their  discharge.     It  is  especially  useful  where  narcotic  poisons  have  been 

stance,  35  of  gam,  1  of  nitrogenous  matter,  and  37  of  lignin.    {HUt.  abrtgie  de*  DrogutM  timplet, 
i.  514.) 

The  root  of  a  species  of  lonidium  growing  in  Quito  has  attracted  some  attention  as  a  remedy  in 
elephantiasis,  under  the  South  American  name  of  cuichunchulli.  The  plant  received  from  Dr. 
Bancroft  the  name  of  /.  Marcucei  ;  but  Sir  W.  Hooker  found  the  specimen,  received  from  Dr. 
Bancroft,  to  be  the  /.  parvijlorum  of  Ventenat-  Lindley  thinks  a  specimen  he  received  under  the 
same  name  from  Quito,  to  be  the  /.  microphyllum  of  Humboldt,  If  useful  in  elephantiasis,  it  is  so 
probably  by  its  emeto-purgative  action.  (See  A.  J.  P.,  vii.  1S6.) 

The  reader  is  referred  to  a  paper  on  Ipecacuanha  by  the  late  R.  E.  GriflBth,  M.D..  in  the  Journ. 
of  the  Phila.  Coll.  of  Pharm.  (iii.  ISI),  for  a  more  extended  account  of  the  roots  which  have  been 
used  under  that  name. 

M.  Planchon  {Journ.  de  Pkarm.,  Dec.  1873)  finds  that  there  are  two  distinct  striated  ipecacu- 
anhas, the  larger  and  the  letter,  of  which  the  first  is  the  product  of  Ptychotria  emttiea,  the  second 
beJDj;  of  unknown  origin. 

'1.  Larger  utriated  ipecacuanha.  This  presents  itself  in  rather  long  fragments,  sometimes  9  or  10 
centimetres  (3  or  4  inches),  with  a  thickness  of  from  5  to  9  millimetres  (^  to  ^  of  an  inch).  The 
pieces  are  for  the  most  part  almost  straight,  sometimes  sinuous,  more  rarely  tortuous.  At  distant 
intervals  they  are  marked  by  contractions,  or  simply  circular  furrows.  Their  whole  surface  is 
largely  striated  longitudinally.  At  their  upper  part  are  often  attached  one  or  more  remaining  por- 
tions of  the  stem,  distinguished  from  the  root  by  their  much  smoother  surface.  Their  color  is  a 
grayish  brown,  tending  sometimes  to  reddish  brown.  Like  other  ipecacuanhas,  they  have  an  outer 
cortical  and  central  ligneous  portion.  The  former  is  soft,  so  that  it  may  even  be  penetrated  by 
the  nail.  It  has  a  horny  aspect,  and  a  variable  color,  passing  from  whitish,  by  shades  of  rose, 
violaceous,  and  blackish  violet.  Its  thickness  is  at  least  two-thirds  of  the  root,  and  becomes  still 
greater  when  this  is  immersed  in  water.  The  central  part  is  yellowish  white.  The  root  has  little 
odor,  and  a  taste  scarcely  nauseous,  sometimes  flat,  and  often  sweetish.  As  to  the  microscopic 
characters,  the  most  striking  is  probably  the  total  absence  of  the  starch  granules,  and  the  relatively 
very  small  diameter  of  the  vessels  in  the  central  part.  Chemically  this  variety  is  characteriied  by 
the  presence  of  a  principle  capable  of  reducing  the  cupro-potassic  reagent.  It  is  so  abundant  in 
the  cortical  part,  that  a  simple  digestion  in  water  gives  a  liquid  with  strong  reducing  powers,  but 
without  deviating  action  on  polarized  light.  The  larger  striated  ipecacuanha  comes  from  Colombia. 
2.  Letter  ttriated  ipecacuanha.  This  is  in  very  short  fragments,  2  or  3  centimetres  at  most 
long,  and  2  or  3  millimetres  in  thickness ;  some  nearly  cylindrical,  others  narrowly  fusiform  ;  others 
again  formed  of  roundish  or  pyriform  segments,  somewhat  thicker  than  the  preceding,  placed  end 
to  end.  The  color  is  generally  of  a  gray  brown,  darker  than  that  of  the  other  kind.  The  longi- 
tudinal stria  are  fine,  and  regular  on  the  transverse  section.  The  cortical  portion  is  as  it  were  homy, 
and  its  consistence  firmer  than  in  the  larger  kind ;  the  central  part  is  yellowish,  and  under  the  mi- 
croscope exhibits  numerous  pores.  The  ligneous  centre  is  at  once  distinguished  by  the  sixe  of  its 
vessels,  which  give  it  a  fiorous  appearance.  The  presence  of  the  starch  granules  is  another  of  the 
distinguishing  characters  of  this  variety.  It  contains  a  larger  proportion  of  emetine  than  the  pre- 
ceding, yielding,  according  to  the  analysis  of  Pelletief,  9  per  cent. 

The  commercial  variety  of  ipecacuanha  examined  by  Mr.  Attfield,  of  London,  which  had  been 
sent  to  London  from  Bogota,  and  was  no  doubt  the  root  of  Ptychotria  emetica,  was  probably  iden- 
tical with  the  larger  variety  of  M.  Planchon,  although  its  highly  elastic  quality,  which  induced  Mr. 
Attfield  to  give  it  the  distinctive  name  of  elattic  ttriated  ipecacuanha,  had  not  been  given  as  a  prop- 
erty of  the  larger  striated  by  Planchon.  In  its  very  small  yield  of  emetine,  only  2"5  per  cent.,  it 
corresponds  with  the  large  variety. 
52 
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swallowed  ;  as,  under  these  circumstances,  it  may  be  given  in  almost  indefinite  doses, 
with  little  comparative  risk  of  injury.  In  tropical  or  typhoid  dysentery  it  is  of 
very  great  value.  As  a  nauseating  remedy  it  is  used  in  asthma,  hooping-cough,  and 
the  hemorrhages ;  as  a  diaphoretic  combined  with  opium,  in  numerous  diseases.  (See 
Pulvis  Ipecacuanlise  et  Opii.)  Its  expectorant  properties  render  it  useful  in  catar- 
rhal and  other  pulmonary  affections.  It  has  been  given,  also,  with  supposed  ad- 
vantage, in  very  minute  doses,  in  dyspepsia,  and  in  chronic  disease  of  the  gastro- 
intestinal mucous  membrane,  and  as  an  antemetic.  It  has  been  found  especially 
useful  in  winter  coughs  and  asthmatic  catarrh,  inhaled  in  the  form  of  spray ;  the 
wine  of  ipecacuanha  being  the  preparation  used.* 

Ipecacuanha  is  most  conveniently  administered,  as  an  emetic,  in  the  form  of 
powder  suspended  in  water.  The  dose  is  about  twenty  grains  (1-3  Gm.),  repeated, 
if  necessary,  at  intervals  of  twenty  minutes  till  it  operates.  In  some  persons  much 
smaller  quantities  prove  emetic,  and  we  have  known  an  individual  who  was  gener- 
ally vomited  by  the  fraction  of  a  grain.  The  operation  may  be  facilitated,  and  ren- 
dered milder,  by  draughts  of  warm  water,  or  warm  chamomile  tea.  An  infusion  in 
boiling  water,  in  the  proportion  of  two  drachms  to  six  fluidounces,  may  be  given 
in  the  dose  of  a  fluidounce  repeated  as  in  the  former  case.  For  the  production  of 
nausea,  the  dose  in  substance  may  be  two  grains  (013  Gm.),  repeated  more  or  less 
frequently  according  to  circumstances.  As  a  diaphoretic  it  may  be  given  in  the 
quantity  of  a  grain  (0065  Gm.)  ;  as  an  alterative,  in  diseases  of  the  stomach  and 
bowels,  in  that  of  aquarter  or  half  agrain  (0"016-0*03  Gm.)  two  or  three  times  a  day. 

Emetine  has  been  used,  but  its  operation  on  the  stomach  is  more  violent  and  con- 
tinued than  that  of  ipecacuanha ;  and,  if  given  in  overdoses,  it  may  produce  danger- 
ous and  even  fatal  consequences.  The  dose  of  impure  emetine  is  about  a  grain 
(0-065  Gm.).  of  the  pure  not  more  than  an  eighth  (0-008  Gm.)  of  a  grain,  repeated 
at  proper  intervals  till  it  vomits.  In  proportional  doses,  it  may  be  applied  to  the 
other  purposes  for  which  ipecacuanha  is  used.  It  will  excite  vomiting  when  applied 
to  a  blistered  surface  after  the  removal  of  the  cuticle. 

An  ointment,  made  with  one  part  of  the  powder,  one  of  olive  oil,  and  two  of 
lard,  rubbed  once  or  twice  a  day  for  a  few  minutes  upon  the  skin,  produces  a  copious 
and  very  permanent  eruption,  but  is  at  present  only  very  rarely  employed  as  a  counter- 
irritant. 

Off.  Prep.  Extractum  Ipecacuanhas  Fluidum,  U.  S.;  Pilula  Conii  Composita,  Br.; 
Pilula  Ipecacuanhas  cum  Scilla,  Br.;  Pulvis  Ipecacuanhse  et  Opii,  U.  S.;  Pulvis 
Ipecacuanha  Compositus,  Br.;  Trochisci  Ipecacuanhas ;  Trochisci  Morphinae  et 
Ipecacuanhas ;  Vinum  Ipecacuanhas,  Br. 

IRIS.  U.  8.     Iris.     [Blue  Flag.'] 

(i'KIS.) 

The  rhizome  and  rootlets  of  Iris  versicolor.  Linn6.    {Nat.  Ord.  Iridacea.)"  V.  S. 

Rhizome  d'Iris  varie,  Glaieul  bleu,  Fr.;  Verschiedenfarbige  Sehwertlilie,  G. 

Gen.  Ch.  Corolla  six-parted  ;  the  alternate  segments  reflected.  Stigmas  petal- 
shaped.   Willd. 

In  all  the  species  belonging  to  this  genus,  so  far  as  examined,  the  roots  are  more 
or  less  acrid,  and  possessed  of  cathartic  and  emetic  properties.  In  Europe,  Iris/oeti- 
dissima,  I.  Florentitia,  I.  Germanica,  I.  pseudo-acorus,  and  /.  tuherosa  have  at 
various  times  been  admitted  into  use,  and  the  unpeeled  roots  of  L  Germanica  are 
still  sold  in  the  Indian  bazaars  under  the  name  of  Irisia.  Florentine  Iris  is  of 
sufficient  importance  to  demand  careful  consideration.f 

*  Sidney  Ringer,  M.D.,  and  Win.  Murrell.     The  Lancet,  Sept.  5,  1874,  p.  338. 

■\  Mb  Florentina.  U.S.  Secondary  List,  1870.  [Rhizoma  Iridis,  P.G. ;  Radix  Iridis  Floren- 
tinse,  Radix  Ireos ;  Orris  Root,  Iris  de  Florence,  Fr.;  Ftorentinlschc  Violenwurzcl,  Vcilchen- 
xcurzel,  G.;  Ireos,  It.:  Liro  Florentina,  Sp.)  The  root  (rhizome)  of  the  Florentine  Iris  is  perennial, 
horizontal,  fleshy,  fibrous,  and  covered  with  a  brown  epidermis.  The  leaves,  which  spring  directly 
from  the  root,  are  sword-shaped,  pointed,  nerved,  and  shorter  than  the  stem,  which  rises' from  the 
midst  of  them  -more  than  a  foot  in  height,  round,  smooth,  jointed,  and  bearing  commonly  two 
large  white  or  bluish  white  terminal  flowers.  The  calyx  is  a  spathe  with  two  valves.  The  corolla 
divides  into  six  segments  or  petals,  of  which  three  stand  erect,  and  the  remaining  three  are  bent 
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Iris  versicolor.  Willd.  Sp.  Plant,  i.  233 ;  Bigelow,  Am.  Med.  Bat.  i.  155.  This 
indigenous  species  of  Iris  has  a  perennial,  fleshy,  horizontal,  fibrous  root  or  rhizome, 
and  a  stem  two  or  three  feet  high,  round  on  one  side,  acute  on  the  other,  and  fre- 
quently branching.  The  leaves  are  sheathed  at  the  base,  sword-shaped,  and  striated. 
The  flowers  are  from  two  to  six  in  number,  and  are  usually  blue  or  purple,  though 
varying  much  in  color.  The  capsule  has  three  valves,  is  divided  into  three  cells, 
and  when  mature  is  oblong,  three-sided,  with  obtuse  angles,  and  contains  numerous 
flat  seeds.  The  blue  flag  is  found  in  all  parts  of  the  United  States,  flourishing  in 
low  wet  places,  in  meadows,  and  on  the  borders  of  swamps,  which  it  serves  to  adorn 
with  its  large  and  beautiful  flowers.  These  make  their  appearance  in  June.  The 
root  is  the  medicinal  portion.  The  flowers  afford  a  fine  blue  infusion,  which  serves 
as  a  test  for  acids  and  alkalies. 

Properties.  The  recent  root  is  without  odor,  and  has  a  nauseous,  acrid  taste, 
which  is  imparted  to  water  by  decoction,  and  still  more  perfectly  to  alcohol.  The 
acrimony  as  well  as  medicinal  activity  is  impaired  by  age.  If  cut  when  fresh  into 
slices,  dried  at  the  temperature  of  about  100°  F.,  then  powdered  and  kept  in  bottles 
excluded  from  the  air,  the  root  retains  its  virtues  unimpaired  for  a  considerable 
time.  (^Andrews.)  It  is  officinally  described  as  follows.  "  Rhizome  horizontal, 
consisting  of  joints,  two  to  four  inches  (5  to  10  cm.)  long,  cylindrical  in  the  lower 
half,  flattish  near  the  upper  extremity,  and  terminated  by  a  circular  scar,  annulated 
from  the  leaf-sheaths,  gray-brown  ;  rootlets  long,  simple,  crowded  near  the  broad  end; 
odor  slight ;  taste  acrid,  nauseous."  U.  S. 

D.  W.  Cressler  found  in  this  plant  starch,  gum,  tannin,  sugar,  an  acid  resin,  fixed 
oil,  and  indications  of  an  alkaloid.   {A.  J.  P..  1S81,  p.  602.) 

Blue  flag  possesses  the  cathartic,  emetic,  and  diuretic  properties  common  to  most 
of  its  congeners.    It  was  said  by  Mr.  Bartram  to  be  much  esteemed  by  the  southern 

backward,  and  bearded  within  at  their  base  with  yellow-tipped  white  hairs.  The  fruit  is  a  three- 
celled  capsule,  containing  many  seeds.  This  plant  is  a  native  of  Italy  and  other  parts  of  the  south 
of  Europe,  where  it  is  also  cultivated.  The  root  is  dug  up  in  spring,  and  prepared  for  the  market 
by  the  removal  of  its  cuticle  and  fibres.  It  is  cultivated  for  commerce  chiefly  in  the  neighborhood 
of  Florence,  and  is  exported  from  Leghorn  in  large  casks. 

Florentine  orris  is  in  pieces  of  various  form  and  size,  often  branched,  usually  about  as  thick  aa 
the  thumb,  knotty,  flattened,  white,  heavy,  of  a  rough  though  not  fibrous  fracture,  an  agreeable 
odor  resembling  that  of  the  violet,  and  a  bitterish,  acrid  taste.  The  acrimony  is  greater  in  the 
recent  than  in  the  dried  root :  but  the  peculiar  smell  is  more  decidedly  developed  in  the  latter.  The 
pieces  are  brittle  and  easily  powdered,  and  the  powder  is  of  a  dirty  white  color.  Vogel  obtained 
from  Florentine  orris,  gum,  a  brown  extractive,  fecula,  a  bitter  and  acrid  fixed  oil  or  soft  resin, 
a  volatile  crystallizable  oil,  and  vegetable  fibre.  According  to  Landerer,  the  acrid  principle  is 
Tolatile,  separating  in  the  form  of  a  stearopten  from  water  distilled  from  the  root.  (Arch.der 
P.harm.,  Ixv.  .302.)  The  solid  oil  which  is  |>repared  in  Europe  from  orris  root  by  distillation  haa 
been  examined  by  Prof.  Flilckiger.  By  repeated  crystallization  from  alcohol  and  treatment  with 
animal  charcoal,  inodorous  crystals  were  obtained,  having  the  composition  (Ciin2802)  and  the  prop- 
erties of  myristic  acid,  whilst  the  odorous  principle  remained  in  the  mother-liquor,  so  that  oil  of 
orris  must  be  regarded  as  myristic  acid,  impregnated  with  some  volatile  oil.  The  acid  does  not 
pre-exist  in  orris  root,  and  is  probably  liberated  from  a  fat  by  the  influence  of  steam.  [Archiv  d. 
Pharm.,  June,  1876;  A.  J.  P.,  18V6.  p.  41 1.)  According  to  Hager,  the  commercial  oil  has  the  fol- 
lowing properties.  At  the  ordinary  temperature  it  is  a  pea-yellow  acid,  resembling  the  basilicon 
ointment  (Pkar.  Germ.)  in  color  and  consistence.  It  is  lighter  than  water,  fuses  at  38°  to  40° 
C.  (100-4°  to  104°  F.)  to  a  transparent  liquid,  and  commences  to  congeal  at  about  28°  C.  (82-4°  F.). 
Two  drops  of  the  fused  oil  dissolve  in  10  or  12  drops  of  warm  stronger  alcohol,  and  the  solution 
does  not  separate  at  a  medium  temperature.  Three  drops  of  the  oil  and  20  to  25  drops  of  concen- 
tratetl  sulphuric  acid  carefully  heated  to  .30°  C.  (86°  F.)  yield  a  clear  red-brown  liquid,  which, 
after  ten  minutes,  dissolves  in  7  C.c.  of  90  per  cent,  alcohol,  with  alight  violet  color,  gradually  be- 
coming darker.  Two  drops  of  a  solution  of  the  oil  in  petroleum  benzin  evaporated  spontaneously 
leave  a  residue,  which,  with  a  magnifying  power  of  50  to  100  diameters,  has  a  ramifying  appearance 
after  a  few  hours,  and  shows  distinct  crystals  after  a  day.  One  part  of  orris  oil  yields,  with  .3000 
to  4000  parts  of  weaker  alcohol,  a  solution  of  which  a  few  drops  put  upon  a  handkerchief  develop  a 
persistent  odor  of  violets.  (A.  J.  P..  1877,  p.  302.)  In  order  to  preserve  the  root  from  the  attacks  of 
insects,  it  is  recommended  to  put  a  little  chloroform  in  the  bottle  in  which  it  may  be  kept.  {A.  J.  P., 
1858,  p.  310.) 

Orris  Root  is  cathartic,  and  in  large  doses  emetic,  and  was  formerly  employed  to  a  considerable 
extent  on  the  continent  of  Europe.  It  is  said  also  to  be  diuretic,  and  to  have  proved  useful  in 
dropsies.  At  present  it  is  valued  chiefly  for  its  agreeable  odor.  It  is  occasionally  chewed  to  conceal 
an  offensive  breath,  and  enters  into  the  composition  of  tooth-powders.  In  the  form  of  small  round 
balls,  about  the  size  of  a  pea,  it  is  used  bj'  the  French  for  maintaining  the  discharge  from  issues,  a 
purpose  to  which  it  is  adapted  by  its  odor,  by  the  slight  acrimony  which  it  retains  in  its  dried  state, 
and  by  the  property  of  swelling  very  much  by  the  absorption  of  moisture. 
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Indians ;  and  Dr.  Bigelow  states  that  he  has  found  it  efficacious  as  a  purgative,  though 
inconvenient  from  the  distressing  nausea  and  prostration  which  it  is  apt  to  occasion ; 
but  other  practitioners  have  employed  it  with  less  unpleasant  effects.  It  may  be 
given  in  substance,  decoction,  or  tincture.  The  dose  of  the  dried  root  is  from  ten  to 
twenty  grains  (0-65-1 '3  Gm.).  Under  the  unscientific  name  of  iridin  or  irisin, 
which  should  be  reserved  for  the  pure  active  principle  when  discovered,  the 
"  Eclectics"  have  for  some  time  used  an  oleoresin,  obtained  by  precipitating  a 
tincture  of  the  root  with  water,  and  mixing  the  precipitate  with  an  equal  weight  of 
some  absorbent  powder,  for  which  purpose  powdered  liquorice  root  would  probably 
answer  well.  Wm.  E.  Jenks  (A.  J.  P.,  1881,  p.  601)  prepares  the  oleoresin  of 
iris  by  exhausting  the  root  with  alcohol  sp.  gr.  835,  and  distilling  off  the  alcohol. 
The  so-called  irisin  is  undoubtedly  purgative,  and  is  believed  by  some  practitioners 
to  have  a  very  decided  action  upon  the  liver, — a  belief  which  is  confirmed  by  the 
researches  of  Prof  Rutherford,  who  proved  that  in  dogs  it  is  a  powerful  stimulant 
to  the  liver,  and  has  also  a  decided  influence  upon  the  intestinal  glands ;  he  ranks 
it  as  less  irritant  to  the  intestines  than  podophyllin,  and  more  purgative  than 
euonymin.  It  may  be  given  in  pill  in  the  dose  of  three  or  four  grains  (0-20  or 
0-26  Gm.). 

Off.  Prep.  Extractum  Iridis,  U.  S.;  Extractum  Iridis  Fluidum,  IT.  S. 

JALAPA.  U.  S.,  Br.     Jalap. 

(JA-LA'PA.) 

"  The  tuberous  root  of  Exogonium  Purga,  Bentham.  (^Hat.  Ord.  Convolvula- 
ceae.)"  U.  S.  "  The  dried  tubercles  of  Exogonium  Purga.  Bentham,  £ot.  Mag., 
vol.  Ixxiii.  plate  4280.     Imported  from  Mexico."  Br. 

Tuber  Jalapae,  P.O.;  Radix  Jalapae;  Jalap,  Fr.;  Jalape,  Jalapenknollen,  Jalapenwurzd,  G.; 

Sciarappa,  It.;  Jalapa,  .S^. 

The  precise  botanical  origin  of  jalap  remained  long  unknown.  It  was  at  first  as- 
cribed by  Linnaeus  to  a  Mirabilis,  and  afterwards  to  a  new  species  of  Convolvulus, 
to  which  he  gave  the  name  of  C.  Jalapa.  The  correctness  of  the  latter  reference 
was  generally  admitted ;  and,  as  the  Ipomma  macrorrhiza  of  Michaux,  growing  in 
Florida  and  Georgia,  was  believed  to  be  identical  with  the  G.  Jalapa  of  Linn.,  it  was 
thought  that  this  valuable  drug,  which  had  been  obtained  exclusively  from  Mexico, 
might  be  collected  within  the  limits  of  the  United  States.  But  the  error  of  this 
opinion  was  soon  demonstrated.  Dr.  John  R.  Coxo,  of  Philadelphia,  received  living 
roots  of  jalap  from  Mexico  in  1827,  and  succeeded  in  producing  a  perfect  flowering 
plant,  of  which  a  description,  by  Mr.  Nuttall,  was  published  in  the  Am.  Jourii.  of 
Med.  Sci.  for  January,  1830.  The  same  plant  has  since  been  cultivated  in  various 
parts  of  Europe,*  and  has  been  introduced  into  the  Ncilgherry  Hills  of  India,  where 
it  grows  vigorously.  J.  H.  Balfour  (Curtis  s  Bot.  Mag.,  Feb.  18-17)  maintains  that 
the  plant  belongs  to  the  genus  Exogonium  of  Choisy,  as  defined  in  De  Candolle's 
Prodromus,  being  distinguished  from  Iporaaea  by  its  exserted  stamens ;  and  this 
view  has  been  taken  by  the  framers  of  the  Pharmacopoeias.  The  highest  authori- 
ties, however,  Bentham  and  Hooker,  do  not  acknowledge  the  validity  "of  the  various 
genera  into  which  Ipomsea  has  been  broken  up  by  Choisy  {Genera  Planfarum,  ii. 
871),  and  the  genus  Exogonium  does  not  seem  to  us  worthy  of  the  rank  assigned  it. 

Gen.  Ch.  Sepals  five.  Corolla  campanulate.  Stamens  included.  Sf?/le  one. 
Stigma  two-lobed  ;  the  lobes  capitate.  Ovari/  two-celled  ;  cells  two-seeded.  Cap- 
sule two-celled.  Lindley. 

Exogonium  Purga.  Balfour,  Curtis' s  Bot.  Mag.,  3d  ser.,  vol.  iii.  tab.  4280;  B. 
&  T.  186. — Ipomsea  Jalapa.  Nuttall.  Carson,  lUust.  of  Med.  Bot.  ii,  13,  pi.  61. 
— Ipomsea  Purga.  Hayne,  Darstel.  und  Beschreih..  etc.,  xii.  33  and  34;  Lindley, 
Flor.  Med.  396.  The  root  of  this  plant  is  a  roundish  somewhat  pear-shaped  tuber, 
externally  blackish,  internally  white,  with  long  fibres  proceeding  from  its  lower 
part,  as  well  as  from  the  upper  rootstalks.  A  tuber  produced  by  Dr.  Coxe  was,  in 
its  third  year,  between  two  and  three  inches  in  diameter.     The  stem  is  round, 

*  The  Jalap  grows  freely  in  the  south  of  England,  but  the  season  is  too  short  for  the  production 
of  seed  by  it,  although  the  root  has  yielded  11-97  per  cent,  of  resin.  {P.  J.  Tr.,  Feb.  1869.) 
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smooth,  much  disposed  to  twist,  and  rises  to  a  considerable  height  upon  neighboring 
objects,  about  which  it  twines.  The  leaves  are  heart-shaped,  entire,  smooth,  pointed, 
deeply  sinuated  at  the  base,  prominently  veined  on  their  under  surface,  and  sup- 
ported upon  long  footstalks.  The  lower  leaves  are  nearly  hastate,  or  with  diverg- 
ing angular  points.  The  flowers,  which  are  large  and  of  a  lilac-purple  color,  stand 
upon  peduncles  about  as  long  as  the  petioles.  Each  peduncle  supports  two,  or,  more 
rarely,  three  flowers.  The  calyx  is  without  bracts,  five-leaved,  obtuse,  with  two 
of  the  divisions  external.  The  corolla  is  funnel-form.  The  stamens  are  five  in 
number,  with  oblong,  white,  somewhat  exserted  anthers.  The  stigma  is  simple  and 
capitate.  The  above  description  is  taken  from  that  of  Mr.  Nuttall,  published  in 
Dr.  Coxes  paper  in  the  American  Journal  of  the  Med.  Sciences. 

The  jalap-plant  is  a  native  of  Mexico,  where  it  is  dug  during  the  whole  year,  and 
mostly  dried  over  the  hearths  of  the  Indian  huts.  It  derives  its  name  from  the 
city  of  Jalapa,  in  the  state  of  Vera  Cruz,  in  the  neighborhood  of  which  it  grows, 
at  the  height  of  about  6000  feet  above  the  ocean.  The  drug  is  brought  from  the 
port  of  Vera  Cruz  in  bags,  containing  usually  between  100  and  200  pounds.* 

Properties.  The  tuber  comes  either  whole,  or  divided  longitudinally  into  two 
parts,  or  in  transverse  circular  slices.  The  entire  tubers  are  irregularly  roundish,  or 
ovate  and  pointed,  or  pear-shaped,  usually  much  smaller  than  the  fist,  and  the  larger 
ones  marked  with  circular  or  vertical  incisions,  made  to  facilitate  their  drying.  The 
root  is  preferred  in  this  state,  as  it  is  less  apt  to  be  defective,  and  is  more  easily  dis- 
tinguished from  the  adulterations  than  when  sliced.  A  much  larger  proportion 
comes  entire  than  formerly,  indicating  a  greater  scarcity  of  the  older  roots,  which 
it  is  necessary  to  slice  in  order  to  dry  them  properly.  The  tuber  is  heavy,  compact, 
hard,  brittle,  with  a  shining  undulated  fracture,  not  fibrous,  but  exhibiting  numer- 
ous resinous  points,  distinctly  visible  with  the  microscope.  It  is  externally  brown 
and  wrinkled,  internally  of  a  grayish  color,  diversified  by  concentric  darker  circles, 
in  which  the  matter  is  denser  and  harder  than  in  the  intervening  spaces.  Jalap  is 
always  kept  by  pharmacists  in  the  state  of  powder,  which  is  of  a  yellowish  gray 
color,  and  when  inhaled  irritates  the  nostrils  and  throat,  and  provokes  sneezing  and 
coughing.  The  odor  of  the  root,  when  cut  or  broken,  is  heavy,  sweetish,  and  rather 
nauseous ;  the  taste  is  sweetish,  somewhat  acrid,  and  disagreeable.  It  yields  its 
active  properties  partly  to  water,  partly  to  alcohol,  and  completely  to  diluted  alcohol, 
and  the  U.  S.  P.  gives  the  following  test  of  its  efficiency,  "  On  exhausting  100  parts 
of  jalap  by  alcohol,  concentrating  the  tincture,  and  pouring  it  into  water,  a  precipi- 
tate of  resin  should  be  obtained,  which,  after  washing  with  water,  and  drying,  should 
weigh  not  less  than  12  parts,  and  of  which  not  over  10  per  cent,  should  be  soluble 
in  ether."  M.  Cadet  de  Gassicourt  obtained  from  500  parts  of  jalap,  2-4  of  water,  50 
of  resin,  220  of  gummy  extract,  12*5  of  fecula,  125  of  albumen,  145  of  lignin,  163 
of  saline  matters,  2'7  of  silica,  with  a  loss  of  17  parts.  Buchner  and  Herberger  sup- 
posed that  they  had  discovered  a  basic  substance,  which  they  cdWedijahipin.  G.  A. 
Kayser  found  that  the  resin  of  jalap  consists  of  two  portions,  one  of  which,  amount- 
ing to  seven  parts  out  of  ten,  is  hard  and  insoluble  in  ether,  the  other  is  soft  and 
soluble  in  that  menstruum.  The  hard  resin  he  named  rhodeoretin,  and  found  to  be 
identical  with  the  jalapin  of  Buchner  and  Herberger.  By  reaction  with  the  alka- 
lies it  is  converted  into  an  acid,  called  rhodeoretinic  acid.  Rhodeoretin  is  slightly 
soluble  in  water,  freely  so  in  alcohol,  and  insoluble  in  ether,  chloroform,  or  benzol ; 
and  the  alcoholic  solution  is  precipitated  both  by  ether  and  water.  It  is  dissolved 
by  solutions  of  the  alkalies,  more  quickly  if  heated,  and  is  not  precipitated  by  acids, 
having  become  soluble  by  conversion  into  the  acid  above  referred  to.  It  purges 
violently  in  the  dose  of  three  or  four  grains,  and  is  supposed  to  be  the  active  prin- 
ciple of  jalap.  Mayer  confirmed  and  extended  the  observations  of  Kayser.  He 
gave  the  name  of  convohulin  to  Kayser's  rhodeoretin,  and  announced  its  formula 
as  CjjHjgOjg.  This  substance  is  colorless  when  pure,  dissolving  easily  in  ammonia, 
is  not  reprecipitated  by  acids,  because  of  its  conversion  into  convolvidic  acid,  which 
is  a  hydrate  of  the  glucoside  convolvulin.     This,  on  being  treated  with  nitric  acid, 

*  The  root  of  /.  pandurata,  Man  Boot,  Man  of  the  Earth,  of  this  country,  is  sometimes  met 
with  in  American  commerce.     Mr.  C.  Manz  found  a  resin  in  it.    (A.  J.  P.,  1881,  p.  38i.) 
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yields  sebacic  acid.  Convolvulin  possesses  in  a  high  degree  the  purgative  prop- 
erties of  jalap.  Mayer  obtained  from  Ipomcea  Orizaheiisis  a  resin  which  he  called 
jalapiri,  which  was  afterwards  shown  by  Keller  to  be  identical  with  the  resin  of 
scammony.  Mayer's  jalapin  differs  from  convolvulin  in  being  soluble  in  ether. 
A.  F.  Stevenson  (JVl  R.,  1879,  p.  359)  has  studied  the  two  resins  found  in  jalap, 
and  furnishes  a  tabular  statement  of  the  differences  between  the  soft  resin  jalapin 
and  the  hard  resin  convolvulin,  which  we  give  in  a  foot-note.*  The  proportion  of 
resin  to  the  other  ingredients  of  the  root  varies  considerably  in  different  speci- 
mens. According  to  Gerber,  the  root  contains  7'8  per  cent,  of  hard  resin,  3*2 
of  soft  resin,  17'9  of  extractive,  145  of  gummy  extract,  8*2  of  a  coloring  substance 
which  becomes  red  under  the  influence  of  the  alkaline  carbonates,  1-9  of  uncrystal- 
lizable  sugar,  15-6  of  gum  mixed  with  some  saline  matters,  3'2  of  bassorin,  3'9  of 
albumen,  6-0  of  starch,  8-2  of  lignin,  with  some  water,  antl  various  salts.  For  the 
method  of  obtaining  the  resin  of  jalap  pure,  see  Resina  Jalapse.f 

Jalap  is  apt  to  be  attacked  by  worms,  which,  however,  are  said  to  devour  the 
amylaceous  or  softer  parts,  and  to  leave  the  resin  ;  so  that  the  worm-eaten  drug  is 
more  powerfully  purgative  than  that  which  is  sound.  Thus,  out  of  397  parts  of 
the  former,  M.  Henry  obtained  72  parts  of  resin,  while  from  an  equal  quantity  of 
the  latter  he  procured  only  48  parts.  Hence  worm-eaten  jalap  should  be  employed 
for  obtaining  the  resin,  but  should  not  be  pulverized,  as  it  would  afford  a  powder  of 
more  than  the  proper  strength.  The  drug  is  also  liable  to  various  adulterations,  or 
fraudulent  substitutions,  which,  however,  can  usually  be  detected  without  difficulty. 
Those  which  have  attracted  particular  attention  are  mentioned  in  the  note  below.J; 


*  1.  Solvents, 

2.  Reactions  with   Oxidizimj  Agents  on  eon- 
volouUn  and  jalapin  dissolved  in  concen- 
trated sulphuric  acid. 

Solvent 

Jalapin. 

Convolvulin. 

Agent. 

Jalapin. 

Convolvulin. 

Chloroform. 

Ether. 

Petiol.  naph- 
tha. 

Oil     turpen- 
tine. 

Benzol. 

Carbon  disulp. 

Water. 

Hydrochloric 
acid. 

Sulphuric 
acid. 

Caustic     po- 
tassa. 

Ammonia. 

Readily  soluble. 
Very  soluble. 
Slightly  soluble. 

Slightly  soluble. 

Slightly  soluble. 
E:isilv  soluble. 
Slightly  suliible. 
Slightly  soluble. 

Very  soluble.with 
production  of 
maroon  color, 
changing  to 
black. 

Easily  soluble. 

Readily    soluble, 
more    so    than 
couvolvulin. 

Slightly  soluble. 

Insoluble. 

Insoluble. 

Insoluble. 

Insoluble. 
Insoluble. 
Slightly  soluble. 
Readily  soluble. 

Readily    soluble, 
with  production 
of   bright     red 
coloration. 

Easily  soluble, 
with  produc- 
tion of  odor  of 
whisky  when 
heated. 

Slightly  soluble. 

Potassium 
bichromate. 

Potassium 
permanga- 
nate. 

Potassium 
uiti-ate. 

Potassium 
chlorate. 

Manganese 
dioxide. 

Produces  odor  of 
rancid      butter 
and         reddish 
brown  color. 

Same  reactions. 

Same     reactions, 
but      not       so 
strong. 

Same     reactions, 
but      not      so 
strong. 

Same    odor,    and 
color          dark 
green. 

Produces  odor  of 
rancid   ,  butter 
and  olive-green 
color. 

Same  reactions. 

Same  reactions. 

Same  reactions. 

Same    odor,  and 
color  rose-pink. 

f  True  jalap  varies  much  in  the  proportion  of  resin,  and  consequently  in  purgative  power.  Dr. 
E.  R.  Squibb  has.found  the  proportion  to  vary  from  11  to  lG-25  per  cent.  (A.  J.  P.,  1868,  p.  65); 
but  others  have  obtained  a  greater  proportion  than  the  largest  mentioned  ;  and  Mr.  Charles  Umney 
states  that,  in  a  fine  selected  specimen,  he  had  found  21-5  per  cent.  (P.  J.  Tr.,  Dec.  1867.) 

X  Among  the  inferior  kinds  of  jalap  are  specimens  of  the  genuine  root  which  appear  to  have 
been  partially  exhausted  in  their  aggregate  state  before  pulverization.  From  a  pound  of  this  kind, 
Dr.  Squibb  obtained  only  I'S  per  cent,  of  resin.  The  rootlets  of  the  tubers  are  sometimes  mi.xed 
in  large  proportion  with  the  tubers  themselves.  The  same  chemist  found  in  a  lot  of  this  kind  2-2 
per  cent,  of  resin.  {A.J.  P.,  1868,  pp.  65-6.) 

Tnmpico  Jalap.  {Purr/a  de  Sierra  Gordn,  Mexican.)  This  drug  closely  re.sembles  the  true  jalap, 
but  the  tubers  are  somewhat  smaller,  more  elongated  and  shrivelled.  The  odor  and  taste  resemble 
those  of  true  jalap.  According  to  Mr.  Ambrose  Andouard.  it  is  the  jnlnp  digitf.  mnjenr  of  M.  Gui- 
bourt.  Through  the  efforts  of  Mr.  Daniel  Hanbury,  of  London,  aided  by  two  Prussian  officials  in 
Mexico,  Mr.  Hugo  Finck,  vice-consul  at  Cordova,  and  Mr.  E.  Bonecke,  consul-general  at  Me.\ico, 
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Jalap  should  be  rejected  when  it  is  light,  of  a  whitish  color  internally,  of  a  dull 
fracture,  spongy,  or  friable.     Powders  of  calomel  and  jalap,  taken  on  long  voyages 

the  origin  of  the  drug  was  traced  to  the  state  of  Quanajaato,  where  it  grows  along  the  Sierra  Gorda, 
near  San  Luis  de  la  Paz.  In  this  place  it  is  purchased  from  the  Indians,  and  conveyed  by  males 
to  Tampico,  where  it  enters  into  commerce.  Through  the  agency  of  the  same  gentleman,  Mr.  Han- 
bury,  after  some  failures,  succeeded  in  obtaining  a  living  tuber,  from  which  he  raised  a  flourishing 
plant  that  proved  to  be  an  undescribed  species  of  the  genus  Ipomsa,  differing  from  I.pnrrja  by  its 
bell-shaped  corolla  and  pendulous  flower  buds.  To  it  Mr.  Hanbury  gave  the  name  of  /.  simulant. 
{A.  J.  A;  July,  1S70.)  Prof.  H.  Spirgatis,  of  Konigsberg,  obtained  a  resin  by  preparing  a  tincture 
of  the  Tampico  jalap,  evaporating,  washing,  boiling  the  residue  in  water,  redissolving  in  alcohol, 
and  decolorizing  by  charcoal.  He  gave  it  the  name  of  tampicin.  Its  physical  properties  are  sim- 
ilar to  those  of  the  jalap  resin.  It  is  brittle,  tasteless,  inodorous,  insoluble  in  water,  soluble  in  ether 
and  alcohol,  and  in  solution  has  a  feeble  acid  reaction.  By  strong  alkalies  it  is  changed  into  a 
soluble  acid,  which  Prof.  Spirgatis  calls  tampicic  acid.  By  the  action  of  dilute  sulphuric,  nitric, 
or  hydrochloric  acid,  it  is  converted,  slowly  if  cold,  but  rapidly  with  heat,  into  a  peculiar  acid  called 
tampicolic,  with  sugar.  For  the  mode  of  preparing  these  acids,  and  their  properties,  the  reader 
is  referred  to  an  article  in  X.  R.  (July,  1871,  p.  50).  The  melting  point  of  tampicin  is  130°  C. ; 
its  formula  C34H^0u.  The  percentage  of  it  yielded  by  the  drug  varies  from  a  minimum  of  10  per 
cent.  (Hanbury)  to  a  maximum  of  15  per  cent.  (Umney).    Andouard  states  that  it  is  purgative. 

Meehoacaii.  Jalap  is  said  to  be  sometimes  adulterated  with  hryonin  root ;  but  no  instance  of  the 
kind  has  come  under  our  notice;  and  the  two  drugs  are  so  widely  different  that  the  fraud  should 
be  instantly  detected.  (See  Bryonia,  page  301.)  It  is  probable,  however,  that  -the  adulteration 
which  has  been  considered  as  Bryonia  root  is  the  mechoacan,  which  in  Europe  is  sometimes  called 
American  bryony,  and  was  formerly  erroneously  supposed  to  be  derived  from  a  species  of  Bryonia. 
Mechoacan  is  a  product  of  Mexico,  which  was  taken  to  Europe  even  before  the  introduction 
of  jalap.  The  plant  producing  it  has  been  conjectured  to  be  Ipumma  macrorrhiza  of  Michaux, 
which  is  believed  to  grow  in  Mexico  near  Vera  Cruz,  as  well  as  in  our  Southern  States,  and  the 
root  of  which  is  said  to  weigh,  when  of  full  size,  from  fifty  to  sixty  pounds,  and,  according  to 
Dr.  Baldwin,  has  little  or  no  purgative  power.  But  this  origin  is  quite  uncertain;  and  Guibourt 
states,  in  one  of  his  communications  to  the  journals,  that  what  is  sold  in  Europe  under  the  name 
of  mechoacan  is  certainly  the  product  of  Asclepiaa  Contrayerva  of  the  Mexican  flora.  {Joiirn. 
de  Pharm.  et  de  Chim.,  4e  ser.,  iv.  98,  1866.)  Mechoacan  is  in  circular  slices,  or  fragments  of 
various  shapes,  white  and  farinaceous  within,  and,  as  found  in  the  European  markets,  generally 
destitute  of  bark,  of  which,  however,  portions  of  a  j-ellowish  color  sometimes  continue  to  adhere. 
The  larger  slices  are  sometimes  marked  with  faint  concentric  striae ;  and  upon  the  exterior  surface 
are  brown  spots  and  ligneous  points,  left  by  the  radicles  after  removal.  (Guibourt.)  Though  taste- 
less when  first  taken  into  the  mouth,  it  becomes  after  a  time  slightly  acrid.  It  is  very  feebly  pur- 
gative. We  have  seen  flat  circular  pieces  of  root,  mixed  with  jalap,  altogether  answering  this  de- 
scription, except  that  the  cortical  portion  still  remained,  between  which  and  the  starchy  parenchyma 
there  was  an  evident  line  of  division. 

Orizaba  Root.  Male  Jalap.  Light,  Woody,  or  Fusiform  Jalap.  Jalap  Stalks.  Purgo  Macho 
(Mexican).  This  is  the  product  of  a  plant  named  by  M.  Ledanois  Convolvulus  Orizabensis,  from  the 
city  of  Orizaba,  in  the  neighborhood  of  which  it  grows  abundantly.  A  description  of  it  was  first 
published  in  this  country  by  Mr.  D.  B.  Smith,  in  a  paper  in  A.J.  P.  (ii.  22).  For  an  account 
of  the  plant,  the  reader  is  referred  to  the  same  journal  (x.  224).  The  recent  root  is  large,  spindle- 
shaped,  sometimes  twenty  inches  in  length,  branched  at  its  lower  extremity,  yellow  on  its  outer 
surface,  and  white  and  milky  within.  The  drug,  as  described  by  Guibourt,  is  in  circular  pieces,  two 
or  three  inches  in  diameter,  or  in  longer  and  more  slender  sections.  As  we  have  seen  it,  the  shape 
of  the  pieces  ia  often  such  as  to  indicate  that  the  root  was  sliced  transversely,  and  each  circular  slice 
divided  vertically  into  quarters.  The  horizontal  cut  surface  is  dark  from  exposure,  unequal  from  the 
greater  shrinking  in  desiccation  of  some  parts  than  others,  and  presents  the  extremities  of  numerous 
fibres,  which  are  often  concentrically  arranged,  and  run  in  the  longitudinal  direction  of  the  root. 
Internally  the  color  is  grayish,  and  the  texture,  though  much  less  compact  than  that  of  jalap,  is 
sometimes  almost  ligneous.  The  taste  is  at  first  slight,  but  after  a  time  becomes  somewhat  acrid 
and  nauseous.  The  root,  analyzed  by  M.  Ledanois,  yielded,  in  1000  parts,  SO  of  resin,  256  of 
gummy  extract,  32  of  fecula,  24  of  albumen,  and  580  of  lignin.  It  has  cathartic  properties  similar 
to  those  of  the  true  jalap,  but  feebler,  requiring  to  be  given  in  a  dose  of  from  thirty  to  sixty  grains 
in  order  to  operate  effectively.  (Journ.  de  Pharm.,  xxiv.  166.)  The  resin  of  C.  Orizabensis,  which 
has  been  unfortunately  named  jalnpin  bj-  Meyer,  is,  according  to  that  chemist,  changed  bj'  boiling 
with  baryta-water  into  an  acid  called  Ji/n/x'c  acid;  and  both  jalapin  and  jalapic  acid  are  glucosides, 
being  resolved  by  boiling  dilute  acid  into  glucose,  and  a  peculiar  substance  which  he  designates  as 
jalapinol.  (See./oMr».  de  Pharm.,  3e  ser.,  xxix.  123.)  It  differs  from  jalap  resin  in  consisting  of  only 
one  principle,  which  is  entirely  soluble  in  ether.  But  both  resins  are  distinguished  from  all  others 
by  being  gradually  dissolved  in  concentrated  sulphuric  acid,  and  deposited  again  after  some  hours 
in  a  soft  state.  ( CTiem.  <7or.,  Xo.  53  ;  from  Liebig's  ^niifi^^n.)  Its  formula  is  C34H56O16,  and  it  is  ho- 
mologous with  convolvulin,  or  true  jalap  resin.  Hanbury  and  Fliickiger  obtained  1 TS  per  cent,  of 
it  from  the  root,  and  state  that  it  is  probably  the  jalapin  of  English  pharmacy.  It  is  considered  by 
chemists  identical  with  the  resin  of  scammony,  and  is  affirmed  to  have  similar  drastic  properties. 

Rose-scented  .Jalap.  Orerrfroirn  Jalap.  A  false  jalap  was  some  years  since  brought  into  market, 
imported  from  Mexico  into  Xew  York  in  considerable  quantities,  and  was  offered  for  sale  under  the 
name  of  overgrown  Jalap.  A  specimen,  brought  to  Philadelphia,  and  examined  by  a  Committee  of 
the  College  of  Pharmacy,  presented  the  following  characters.  It  was  in  light,  entire  or  vertically 
sliced  tubers,  of  different  form  and  magnitude,  spindle-shaped,  ovate  and  kidney-form,  some  as 
much  as  six  inches  long  and  three  thick,  others  much  smaller,  externally  somewhat  wrinkled,  with 
broad,  flattish,  light  brown  ridges,  and  shallow  darker  furrows,  internally  grayish  white,  with  dia- 
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to  southern  climates,  are  said,  when  brought  back,  to  have  become  consolidated,  and 
so  far  chemically  altered  as  plainly  to  exhibit  globules  of  mercury.  This  change  is 
ascribed  by  Schacht  and  Wackenroder  to  a  fungous  growth.  (^Arch.  der  Pharm., 
xxxix.  239.)  The  best  criterion  of  good  quality  in  jalap  is  the  proportion  of  its 
resinous  constituent ;  and  all  specimens  intended  for  use  in  the  powdered  form,  or 
in  any  liquid  preparation,  should  be  rejected  if  they  contain  less  than  12  per  cent, 
of  resin. 

Medical  Properties  and  Uses.  Jalap  is  an  active  cathartic,  operating  briskly 
and  sometimes  painfully  upon  the  bowels,  and  producing  copious  watery  stools.  The 
aqueous  extract  purges  moderately,  without  much  griping,  and  is  said  to  increase  the 
flow  of  urine.  The  portion  not  taken  up  by  water  gripes  severely.  The  watery 
extract  obtained  from  jalap,  previously  exhausted  by  rectified  spirit,  is  said  to  have 
no  cathartic  eifect,  but  to  operate  powerfully  by  urine.  {Duncan.')  The  alcoholic 
extract,  usually  called  resin  of  jalap,  purges  actively,  and  often  produces  severe 
griping.  From  these  facts,  it  would  appear  that  the  virtues  of  this  cathartic  do  not 
depend  exclusively  upon  any  one  principle.  Experiments,  however,  by  Mr.  John  C. 
Long,  of  Philadelphia,  seem  to  show  that  the  gummy  extract,  which  he  took  in  the 
quantity  of  a  drachm  without  any  effect,  is  inert ;  while  the  soft  resin,  or  that  soluble 
in  ether,  which  was  thought  to  have  but  feeble  power,  if  any,  acted  powerfully  as  a 
hydragogue  cathartic,  in  the  dose  of  three  grains.  (J.,  J.  P.,  1861,  p.  489.)  Jalap 
was  introduced  into  Europe  in  the  latter  part  of  the  sixteenth  or  the  beginning  of  the 
seventeenth  century,  and  now  ranks  among  the  purgative  medicines  most  extensively 
employed.  It  is  applicable  to  most  cases  in  which  an  active  cathartic  is  required, 
and  from  its  hydragogue  powers  is  especially  adapted  to  the  treatment  of  dropsy. 
It  is  generally  given  in  connection  with  other  medicines,  which  assist  or  qualify  its 
operation.  In  dropsical  complaints  it  is  usually  combined  with  bitartrate  of  potas- 
sium. With  calomel  it  forms  a  cathartic  compound,  which  has  long  been  highly 
popular,  in  the  United  States,  in  bilious  fever  and  other  complaints  attended  with 
congestion  of  the  liver  or  portal  circle.  In  overdoses  it  may  produce  dangerous 
hypercatharsis.     It  is  said  to  purge  when  applied  to  a  wound. 

The  dose  of  jalap  in  powder  is  from  fifteen  to  thirty  grains  (1-1-95  Gm.)  ;  of 
the  resin,  or  alcoholic  extract,  from  four  to  eight  grains  (0-26-0-52  Gin.)  ;  of  the  • 
extract  of  the  Br.  Pharmacopoeia,  from  five  to  fifteen  grains  (O'33-l  Gm.)  ;  of  the 
new  officinal  abstract,  from  ten  to  fifteen  grains  (0-65  to  1  Gm.).    The  dose  of  calomel 

tant  darker  concentric  circles,  sometimes  uniformly  amylaceous,  of  a  dull  rough  fracture,  a  loose 
texture,  a  slight,  peculiar,  and  sweetish  odor,  and  a  feeble  jalap-like  taste.  The  powder  was  of  a 
light  gray  color,  and  did  not  irritate  the  nostrils  or  throat  during  pulverization.  The  root  differed 
from  mechoacan  by  the  absence  of  the  marks  of  rootlets,  and  from  male  jalap  by  the  want  of  a 
fibrous  structure.  It  yielded  by  analysis,  in  100  parts,  3  of  a  soft  and  4  of  a  hard  and  brittle  resin, 
17  of  gummy  extractive,  28  of  starch  and  inulin,  10  of  gum  and  albumen,  23*2  of  lignin,  and  14-8 
of  saccharine  matter  and  salts  of  lime,  including  loss.  In  doses  of  from  fifteen  to  twenty  grains  it 
produced  no  effect  on  the  system.  A  similar  root  was  described  by  Guibourt  by  the  name  of  rose- 
scented  julop.  It  was  taken  to  France  from  Mexico,  mixed  with  genuine  jalap.  It  proved  equally 
inefficacious  as  a  purgative,  and  probably  had  the  same  origin.  This  spurious  drug  is  probably  the 
product  of  a  Convolvulus  or  Ipomaea.  (See  A.  J.  P.,  xiv.  289.) 

Two  varieties  of  false  jalap,  imported  into  New  York,  are  described  by  Mr.  John  II.  Carrie  in  f  he 
N.  Y.  Journ.  of  Pharm.  for  .Ian.  1852.  The  first  corresponds  with  the  root  above  described  as  that 
of  Convolvulus  On'zabensis,  or  male  jalap,  both  in  appearance  and  in  the  character  of  its  resinous 
ingredient.  The  second  is  a  tuberous  root,  resembling  in  shape,  color,  and  size,  the  butternut,  or 
fruit  of  Juglans  ci'nerea,  being  black  or  nearly  so  externally,  dull  over  most  of  the  surface  but  glossy 
in  spots,  with  deep  longitudinal  incisions,  internally  yellow  or  yellowish  white,  with  a  horny  frac- 
ture, and  upon  the  transversely  cut  surface  marked  with  sparse  dots,  as  if  from  delicate  fibres.  It 
contains  no  resin,  and  appears  to  be  inert. 

In  Journal  de  Pharmacic  (Dec.  18fi;^  p.  477,  and  March,  1864,  p.  212)  three  other  tubers  are  de- 
scribed by  M.  Guibourt,  which  have  been  offered  in  the  market  for  jalap  ;  one  n^^eA  false  jalap  of 
New  Orleans,  because  imported  into  France  from  that  city,  the  second  digitate  jalap  {jalap  digite) 
from  the  arrangement  of  its  component  tubers,  and  the  third  radiated  false-jalap  (fanx-jalap  ra- 
yonne)  from  the  stellate  appearance  of  the  cut  surface.  These  jalaps  do  not  closely  resemble  in 
physical  properties  the  true  root. 

Another  false  jalap,  some  tubers  of  which  were  exhibited  to  Prof.  Procter  by  Mexicans,  who 
stated  that  they  were  produced  on  grounds  in  Mexico  belonging  to  them,  is  described  by  him  in 
A.  J.  P.  (Sept.  1868,  p.  389),  to  which  the  reader  is  referred  for  a  particular  account  of  it.  Though 
differing  in  shape  and  interior  structure  from  genuine  jalnp,  they  had  precisely  the  odor  of  that 
product,  and  a  similar  wrinkled  appearance  and  mottled  brown  color  externally,  and  were  probably 
derived  from  a  plant  either  of  the  same  genus  as  jalap  or  one  closely  related  to  it. 
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and  jalap  is  ten  grains  (0-65  Gm.)  of  each  ;  of  bitartrate  of  potassium  and  jalap,  two 
drachms  (7-8  Gui.)  of  the  former  and  ten  or  fifteen  grains  (0-65-1-0  Gm.)  of  the 
latter. 

Off.  Prep.  Abstractum  Jalapae,  U.  S.;  Extractum  Jalapae,  Br.;  Pulvis  JalapaD 
Couipositus ;  Pulvis  Scaramonii  Comp.,  Br.;  Resina  Jalapse. 

JUGLANS.    U.S.     Juglans.     IButternut.'] 

i  (JUG'LAN§.) 

"The  inner  bark  of  the  root  of  Juglans  cinerea,  Linne  {Nat.  Ord.  Juglan- 
daceae),  collected  in  autumn."    U.  S. 

Ecorce  de  Noyer  gris,  Fr.;  Graue  Wallnussrinde,  G. 

Gen.  Ch.  Male.  Amentum  imbricated.  Calyx  a  scale.  Corolla  six-parted.  Fila- 
ments four  to  eighteen.  Female.  Calyx  four-cleft,  superior.  Corolla  four-cleft. 
Styles  two.  Drupe  coriaceous,  with  a  furrowed  nut.    Willd. 

(Several  products  of  Juglans  regia,  or  common  European  walmit,  are  used  me- 
dicinally in  Europe.  The  hull  of  the  fruit  has  been  employed  as  a  vermifuge  from 
the  times  of  Hippocrates,  and  has  been  recommended  in  syphilis  and  old  ulcers. 
The  expressed  oil  of  the  fruit  has  been  deemed  efficacious  against  the  tape-worm, 
and  is  also  used  as  a  laxative  injection.  The  leaves,  long  occasionally  employed  for 
various  purposes  both  in  regular  and  domestic  practice,  have  been  found  by  Pro- 
fessor Negrier,  of  Angers,  in  the  highest  degree  efficacious  in  scrofula.  He  gave  to 
children  a  teacupful  of  a  pretty  strong  infusion,  or  six  grains  of  the  aqueous  extract, 
or  an  equivalent  dose  of  a  syrup  prepared  from  the  extract,  two,  three,  or  four  times 
a  day  ;  and  at  the  same  time  applied  a  strong  decoction  to  the  ulcers,  and  as  a  col- 
lyrium  when  the  eyes  were  diseased.  No  injury  ever  resulted  from  a  long-continued 
use  of  the  remedy.  It  appears  to  act  as  a  moderately  aromatic  bitter  and  astringent. 
{Arch.  Gen.,  3e  serie,  x.  399  and  xi.  41.)  They  are  said  also  to  have  proved  useful 
as  a  topical  application  in  malignant  pustule.  {Ibid.,  5e  ser.,  x.  609.)*  The  leaves 
of  our  J.  nigra,  or  common  hlack  walnut,  and  those  of  J.  cinerea,  the  only  officinal 
species,  probably  possess  the  same  properties. 

Juglans  cinerea.  Willd.  Sp.  Plant,  iv.  456 ;  Bigelow,  Am.  Med.  Bot.  ii.  115  ; 
Carson,  Illust.  of  Med.  Bot.  ii.  42,  pi.  86  ;  B.  S  T.  247. — J.  cathartica.  Michaux, 
N.  Am.  Sylva,  i.  160.  This  is  an  indigenous  forest  tree,  known  in  different  sections 
of  the  country  by  the  names  of  butternut,  oilnut,  and  white  walnut.  In  favorable 
situations  it  attains  a  great  size,  rising  sometimes  fifty  feet,  with  a  trunk  three  or 
four  feet  in  diameter  at  the  distance  of  five  feet  from  the  root.  The  stem  divides, 
at  a  short  distance  from  the  ground,  into  numerous  nearly  horizontal  branches,  which 
spread  widely,  and  form  a  large  tufted  head.  The  young  branches  are  smooth  and 
of  a  grayish  color,  which  has  given  origin  to  the  specific  name  of  the  plant.  The 
leaves  are  very  long,  and  consist  of  seven  or  eight  pairs  of  sessile  leaflets,  and  a 
single  petiolate  leaflet  at  the  end.  These  are  two  or  three  inches  in  length,  oblong- 
lanceolate,  rounded  at  the  base,  acuminate,  finely  serrate,  and  somewhat  downy.  The 
male  and  female  flowers  are  distinct  upon  the  same  tree.  The  former  are  in  large 
aments,  four  or  five  inches  long,  hanging  down  from  the  sides  of  the  shoots  of  the 
preceding  year's  growth,  near  their  extremity.  The  fertile  flowers  are  at  the  end 
of  the  shoots  of  the  same  spring.  The  germ  is  surmounted  by  two  large  feathery, 
rose-colored  stigmas.  The  fruit  is  sometimes  single,  suspended  by  a  thin  pliable 
peduncle;  sometimes  several  are  attached  to  the  sides  and  extremity  of  the  same 
peduncle.  The  drupe  is  oblong-oval,  with  a  terminal  projection,  hairy,  viscid,  green 
in  the  immature  state,  but  brown  when  ripe.     It  contains  a  hard,  dark,  oblong, 

*  Nucttannic  Acid.  In  the  walnut,  between  the  kernel  and  the  shell,  is  a  thin  membrane,  which 
closely  embraces  the  cotyledon,  called  the  episperm,  which  consists  of  two  layers,  the  inner  very 
thin,  colorless,  translucent,  and  perfectly  tasteless,  the  outer  coarser,  somewhat  colored,  and  of  a 
bitter,  disagreeable  taste.  The  latter,  examined  chemically  by  Dr.  T.  L.  Phipson,  was  found  to 
contain,  among  other  principles,  as  gallic  and  ellagic  acid,  etc.,  a  new  variety  of  tannic  acid,  which 
he  proposes  to  name  Hi(«?i7a)iH('c  acid  or  nitcitnnnin,  to  wh\oh  the  outer  membrane  chiefly  owes  its 
unpleasant  taste.  It  is  a  glucoside  ;  as  when  boiled  for  some  hours,  with  dilute  hydrochloric  acid, 
it  splits  into  glucose  and  a  peculiar  red  acid  substance,  which  he  calls  rothic  acid,  and  the  properties 
of  which  he  has  pretty  thoroughly  investigated.  {Ohem.  News,  Sept.  3,  1869,  p.  116.) 


826  Juglans. — Juniperus.  part  i. 

pointed  nut,  with  a  rough,  deeply  and  irregularly  furrowed  surface.  The  kernel  is 
thick,  oily,  and  pleasant  to  the  taste. 

The  butternut  grows  in  Upper  and  Lower  Canada,  and  throughout  the  whole 
northern,  eastern,  and  western  sections  of  the  old  United  States.  In  the  Middle 
States,  the  flowers  appear  in  May,  and  the  fruit  ripens  in  September.  The  tree,  if 
pierced  immediately  before  the  leaves  unfold,  yields  a  richly  saccharine  juice,  from 
which  sugar  may  be  obtained,  nearly  if  not  quite  equal  to  that  from  the  sugar  maple. 
The  wood,  though  neither  strong  nor  compact,  is  useful  for  some  purposes  on  account 
of  its  durability,  and  exemption  from  the  attacks  of  worms.  The  fruit,  when  half- 
grown,  is  sometimes  made  into  pickles,  and,  when  ripe,  aifords  in  its  kernel  a  grateful 
article  of  food.  The  bark  is  used  for  dyeing  wool  a  dark  brown  color,  though  in- 
ferior for  this  purpose  to  that  of  the  black  walnut.  It  is  said,  when  applied  to  the 
skin,  to  be  rubefacient.  The  inner  bark  is  the  medicinal  portion,  and  that  of  the 
root,  being  considered  most  efficient,  is  directed  by  the  Pharmacopoeia.  It  should 
be  collected  in  May  or  June. 

On  the  living  tree,  the  inner  bark,  when  first  uncovered,  is  of  a  pure  white,  which 
becomes  immediately  on  exposure  a  fine  lemon  color,  and  ultimately  changes  to 
deep  brown.  It  has  a  fibrous  texture,  and  is  officinally  described  as  follows.  "  In 
flat  or  curved  pieces,  from  an  eighth  to  a  quarter  of  an  inch  (3  to  6  mm.)  thick ; 
the  outer  surface  nearly  free  from  soft  cork,  deep  brown  ;  the  inner  surface  smooth 
and  striate ;  transverse  fracture  short,  delicately  checkered,  whitish  and  brown  ;  odor 
feeble ;  taste  bitter  and  somewhat  acrid."  U.  S.  Its  medical  virtues  are  extracted 
by  boiling  water.  Dr.  Bigelow  could  detect  no  resin  in  the  bark  ;  and  the  presence 
of  tannin  was  not  evinced  by  the  test  of  gelatin,  though  a  brownish  black  color  was 
produced  by  sulphate  of  iron.  Mr.  Charles  0.  Thiebaud  found  the  bark  to  be  desti- 
tute of  tannic  acid,  and  of  any  vegetable  alkaloid,  but  to  contain  bitter  extractive 
oily  matter  in  large  proportion,  a  volatilizable  acid,  crystallizing  in  bright,  orange- 
yellow  crystals,  and  appearing  to  bear  some  analogy  with  chrysophanic  acid,  named 
juglandic  acid,  another  acid  crystallizing  in  tabular  colorless  crystals,  and  a  volatile 
acid,  with  ashes,  potassium  largely,  with  traces  of  sodium,  calcium,  and  aluminium. 
(J..  J.  P.,  1872,  p.  253.)  In  a  subsequent  analysis,  Mr.  E.  S.  Dawson  found  resin 
in  very  small  proportion,  a  volatile  acid,  and  in  addition  to  the  bases  discovered  by 
Mr.  Thiebaud,  magnesium,  combined,  as  were  the  other  bases,  with  carbonic,  hy- 
drochloric, phosphoric,  and  silicic  acids.  Prof  Maisch  has  no  doubt  that  the  jug- 
landic acid  of  Mr.  Thiebaud  is  the  nucin  of  A.  Vogel,  Jr.,  found  in  green  walnut 
peel.  {Ihul,  April,  1874,  p.  167.) 

Medical  Properties  and  Uses.  Butternut  is  a  mild  cathartic,  operating  with- 
out pain  or  irritation,  and  resembling  rhubarb  in  the  property  of  evacuating  without 
debilitating  the  alimentary  canal.  It  was  much  employed,  during  our  Revolutionary 
war,  by  Dr.  Rush  and  other  physicians  attached  to  the  army.  It  is  especially 
applicable  to  cases  of  habitual  costiveness  and  other  bowel  affections,  particularly, 
dysentery,  in  which  it  has  acquired  considerable  reputation.  In  connection  with 
calomel  it  has  sometimes  been  used  in  our  intermittent  and  remittent  fevers,  and 
other  complaints  attended  with  congestion  of  the  abdominal  viscera.  It  is  given  in 
the  form  of  decoction  or  extract,  never  in  substance.  The  extract  is  officinal,  and 
is  almost  always  preferred.  The  dose  of  it  is  from  twenty  to  thirty  grains  (1'3- 
1-95  Gm.)  as  a  purge,  from  five  to  ten  grains  (0-33-0-65  Gm.)  as  a  laxative.  Mr. 
E.  S.  Dawson,  G.  P.,  states,  as  the  result  of  his  own  experience,  that  a  tincture  con- 
taining the  virtues  of  two  troyounces  of  the  bark  in  a  pint  of  diluted  alcohol  will 
act  decidedly  as  a  cathartic  in  the  dose  of  from  one  to  two  fluidrachms  (3-75-7'5 
C.c).  (^.J:/'.,  1874,  p.  169.) 

Off.  Prep.  Extractum  Juglandis,  U.  S. 

JUNIPERUS.  U.S.    Juniper. 

(JU-NIP'E-RUS.) 

"  The  fruit  of  the  Juniperus  communis.  Linne.     {Nat.  Ord.  Coniferae.)"  U.  S. 

Fructus  Juniperi,  P.G.;  Baccaj  Juniperi;  Juniper  Berries;  Genievre,  Genevrier  coinmun, 
Baies  de  Genievre,  Fr.;  Gemeiner  Wachholder,  Wachholderbeeren,  G.;  Ginepro,  It.;  Enebro, 
Bayas  do  Enebro,  Sp, 
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Gen.  Ch.  Male.  Amentum  ovate.  Calyx  a  scale.  Corolla  none.  Stamens  three. 
Female.  (7(«/yx  three-parted.  Petals  three.  Styles  three.  jBerry  three- seeded,  irregu- 
lar, with  the  tliree  tubercles  of  the  calyx.   Willd. 

Junipems  communis.  Willd.  Sp.  Plant,  iv.  853  ;  Woody.  Med.  Bot.  p.  13,  t.  6  ;  5. 
&  T.,  255.  This  is  an  erect  evergreen  shrub,  usually  small,  but  sometimes  twelve 
or  fifteen  feet  high,  with  numerous  very  close  branches.  The  leaves  are  narrow, 
longer  than  the  fruit,  entire,  sharply  pointed,  channelled,  of  a  deep  green  color,  some- 
what glaucous  on  their  upper  surface,  spreading,  and  attached  to  the  stem  or 
branches  in  threes,  in  a  verticillate  manner.  The  flowers  are  dioecious,  and  disposed 
in  small,  ovate,  axillary,  sessile,  solitary  aments.  The  fruit  is  formed  of  the  fleshy 
coalescing  scales  of  the  ament,  and  contains  three  angular  seeds. 

The  common  juniper  is  a  native  of  Europe,  but  has  been  introduced  into  this 
country,  in  some  parts  of  which  it  has  become  naturalized.  It  is  not  uncommon  in 
the  neighborhood  of  Philadelphia.  The  plant  described  in  Bigelow's  American 
Medical  Botany,  under  the  title  o^  J.  communis,  and  very  common  in  certain  parts 
of  New  England,  deserves,  perhaps,  to  be  considered  a  distinct  species.  It  is  a  trailing 
shrub,  seldom  more  than  two  or  three  feet  high,  spreading  in  all  directions,  throw- 
ing out  roots  from  its  branches,  and  forming  beds  which  are  often  many  rods  in 
circumference.  The  name  of  J.  depressa  has  been  proposed  for  it.  The  common 
juniper  flowers  in  May,  but  does  not  ripen  its  fruit  till  late  in  the  following  year. 
AH  parts  of  the  plant  contain  a  volatile  oil,  which  imparts  to  them  a  peculiar  flavor. 
The  wood  has  a  slight  aromatic  odor,  and  was  formerly  used  for  fumigation.  A 
terebinthinate  juice  exudes  from  the  tree  and  hardens  on  the  bark.  This  has  been 
erroneously  considered  as  identical  with  sandarach.  The  peasantry  in  the  south 
of  France  prepare  a  sort  of  tar,  which  they  call  '■'■  huile  de  cade,"  from  the  interior 
reddish  wood  of  the  trunk  and  branches,  by  a  distillation  per  descensum.  The  Oil 
of  Cade  is  now  a  commercial  article,  and  has  properties  analogous  to  those  of  oil 
of  tar.  (See  Oleum  Juniperi.)  The  fruit  and  tops  of  juniper  are  the  only  oflBcinal 
parts. 

The  berries,  as  the  fruit  is  commonly  called,  are  sometimes  collected  in  this 
countr)-,  and  parcels  are  occasionally  brought  to  the  Philadelphia  market  from  New 
Jersey.  But,  though  equal  to  the  European  in  appearance,  they  are  inferior  in 
strength,  and  are  not  much  used.  The  best  come  from  the  south  of  Europe,  partic- 
ularly from  Trieste  and  the  Italian  ports.  They  are  globular,  more  or  less  shrivelled  ; 
about  as  large  as  a  pea ;  marked  with  three  furrows  at  the  summit,  and  at  the  base 
with  tubercles  from  the  pei"sistent  calyx ;  and  covered  with  a  glaucous  bloom, 
beneath  which  they  are  of  a  shining  blackish  purple  color.  They  contain  a  brownish 
yellow  pulp,  and  three  ovate,  long,  bony,  angular  seeds.  They  have  an  agreeable 
somewhat  aromatic  odor,  and  a  sweetish,  warm,  bitterish,  slightly  terebinthinate  taste. 
These  properties,  as  well  as  their  medical  virtues,  they  owe  chiefly  to  a  volatile  oil. 
(See  Oleum  Juniperi.)  The  other  ingredients,  according  to  Trommsdorff",  are 
resin,  sugar,  gum,  wax,  lignin,  water,  and  various  saline  substances.  The  propor- 
tion of  these  ingredients  varies  according  to  the  greater  or  less  maturity  of  the 
berries.*     The  volatile  oil  is  most  abundant  in  those  which  have  attained  their  full 

*  Franz  Steer,  of  Casban,  in  a  more  recent  analysis,  found  the  sngar  to  be  glucose,  and,  besides 
the  principles  discovered  by  Trommsdorff,  obtained  pectin,  malic  acid,  and  a  peculiar  resin-like  sub- 
stance, which  he  names  j"iii;>eri'ii.  This  is  black,  with  a  yellow  tint  in  thin  layers  by  tran.suiitted 
light,  brittle,  easily  pulverizable,  tasteless,  insoluble  in  water  and  ether,  but  soluble  in  alcohol,  and 
without  acid  or  alkaline  reaction.  A  singular  property  is  that,  when  rubbed  with  a  little  water,  it 
changes  into  a  yellow  powder,  which  is  perfectly  soluble  in  66  parts  of  water,  and  has  in  solution 
an  unpleasant  bitter  taste.  It  is  obtained  by  distilling  a  tincture  of  the  berries  until  nearly  all  the 
alcohol  has  passed  over,  pouring  the  residue  while  hot  into  a  vessel,  in  which  it  deposits  a  gum- 
resin  on  cooling,  decanting  the  clear  liquid  and  reducing  it  with  a  gentle  h'jat  to  a  small  volume, 
and  allowing  it  to  stand.  A  yellow  powder  separates,  resembling  powdered  rhubarb,  which  dis- 
appears by  further  evaporation,  and  is  followed  by  resinous  drops,  which,  separated  and  washed, 
constitute  the  substance  in  question.  {Chem.  Centr'nlh..  Dec.  31,  1856,  p.  951.) 

M.  E.  Donath  gives  as  the  composition  of  the  berries,  29*44  of  water,  0*91  of  volatile  oil,  1 '86  of 
formic,  094  acetic,  ()-21  malic,  and  traces  of  ox:ilic  acid,  0-64  was  like  fatty  matter,  8-46  green  resin, 
1-29  brown  resin,  0-37  bitter  matter  (the  juniperin  of  Steer),  0-73  of  pectin,  4-45  of  protein  sub- 
stances, 29  69  sugar,  15-83  of  cellulose,  and  2-33  of  mineral  substances.  Uoum.  de  Pharm.,  Janv. 
1874,  p.  84.) 
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growth  and  are  still  green,  or  in  those  which  are  on  the  point  of  ripening.  In  the 
latter,  Trommsdorff  found  one  per  cent,  of  the  oil.  In  those  perfectly  ripe  it  has 
been  partly  changed  into  resin,  and  in  those  quite  black,  completely  so.  The  ber- 
ries impart  their  virtues  to  water  and  alcohol.  They  are  very  largely  consumed  in 
the  preparation  of  gin. 

The  tops  of  juniper  were  formerly  directed  by  the  Edinburgh  and  Dublin  Colleges. 
Their  odor  is  balsamic,  their  taste  resinous  and  bitterish,  and  they  possess  similar 
virtues  with  the  berries. 

Medical  Properties  and  Uses.  Juniper  berries  are  gently  stimulant  and  diuretic, 
imparting  to  the  urine  the  smell  of  violets,  and  producing  occasionally,  when  largely 
taken,  disagreeable  irritation  in  the  urinary  passages.  They  are  chiefly  used  as  an 
adjuvant  to  more  powerful  diuretics  in  dropsical  complaints,  but  have  been  recom- 
mended also  in  scorbutic  and  cutaneous  diseases,  catarrh  of  the  bladder,  and  atonic 
conditions  of  the  alimentary  canal  and  uterus.  They  may  be  given  in  substance, 
triturated  with  sugar,  in  the  dose  of  one  or  two  drachms  (3-9-7-8  Gm.)  three  or 
four  times  a  day.  But  the  infusion  is  more  convenient.  It  is  prepared  by  macer- 
ating an  ounce  of  the  bruised  berries  in  a  pint  of  boiling  water,  the  whole  of  which 
may  be  taken  in  the  course  of  twenty-four  hours.  Extracts  are  prepared  from  the 
berries,  both  bruised  and  unbruised,  and  given  in  the  dose  of  one  or  two  drachms 
(3-9-7"8  Gm.)  ;  but,  in  consequence  of  the  evaporation  of  the  essential  oil,  they 
are  probably  not  stronger  than  the  berries  in  substance. 

Off.  Frep.  Oleum  Juniperi. 

KAMALA.  U.S.,  Br.     Kamala. 

(KA-MA'LA.) 

"  The  glands  and  hairs  from  the  capsules  of  Mallotus  philippinensis.  Mueller 
Arg.  {Nat.  Ord.  Euphorbiaceae.)"  U.  S.  "  A  powder  which  consists  of  the  mi- 
nute glands  that  cover  the  capsules  of  Rottlera  tinctoria.  Roxh.  Corom.  Imported 
from  India."  Br. 

Rottlera,  U.  S.  1870;  Kameela,  Spoonwood;  Kalmie,  Fr.,  G. 

The  genus  Ilottlera  was  named  in  honor  of  the  Rev.  Dr.  Rottler,  a  Danish  mis- 
sionary, and  as  now  recognized  was  established  by  Roxburgh.  It  belongs  to  the 
Natural  Order  of  Euphorbiaceae,  and,  besides  the  British  officinal  R.  Tinctoria, 
includes  another  species  having  medical  virtues,  the  Rottlera  Schiinperi,  a  large 
tree  of  Abyssinia,  the  bark  of  which,  under  the  name  of  cortex  musense,  or  musena 
harh,  has  attracted  some  attention  from  its  presumed  anthelmintic  virtues.*  » 

Rottlera  tinctoria  {Mallotus  Philippinensis,  De  Cand.  Prodrom.  xv.  980),  which 
is  described  and  figured  by  Roxburgh  in  his  treatise  on  The  Plants  of  the  Coast  of 
Coromandel  (ii.  36),  is  a  small  tree  from  15  to  20  feet  in  height,  growing  in  Abys- 
sinia and  Southern  Arabia,  throughout  Hindostan,  in  several  of  the  East  India 
islands,  and  in  China,  Australia,  and  New  South  Wales.  The  fruit  is  a  roundish 
three-valved,  three-celled  capsule,  of  about  the  size  of  a  small  cherry,  marked  ex- 
ternally with  three  furrows,  and  thickly  covered  with  a  red  powder.  This  is  the 
officinal  part  of  the  plant.  Very  large  quantities  of  it  are  collected  in  Hindostan. 
The  berries,  placed  in  large  baskets,  are  rolled  about  and  rubbed  with  the  hands, 
and  the  powder  thus  freed  sifts  through  the  open  wicker-work.f 

*  Cortex  Muaence.  This  bark  is  in  quills  several  inches  long,  an  inch  or  more  in  diameter,  rough 
and  fissured  externally,  with  a  brown  epidermis,  and  beneath  this  successively  a  thin  greenish  cel- 
lular coat,  a  thicker  pale  yellow  periderm,  and  a  tough,  very  fibrous  liber.  It  is  inodorous,  but  has 
a  sweeti-sh  nauseous  taste,  followed  by  an  enduring  sense  of  acrimony  in  the  fauces.  It  was  found 
by  Mr.  C.  Thiel  to  contain  an  acrid  substance  analogous  to  saponin,  a  bitter  principle,  a  fatty  wax- 
like substance,  yellow  coloring  matter,  extractive,  and  various  salts.  It  is  said  to  be  used  in  Abys- 
sinia, in  connection  with  koosso,  in  the  treatment  of  the  tape- worm.  {Neues  Juhrb.fur  Pharm., 
Jan.  1863,  p.  374.)  ^ 

f  A  peculiar  kind  of  kamala,  evidently  not  the  product  of  Rottlera  tinctoria,  has  been  imported 
from  Aden.  Under  the  microscope  the  grains  are  cylindrical  or  subconical,  170  to  200  ram.  long 
by  70  to  100  broad,  with  oblong  resin-cells  arranged  perpendicularly  in  three  or  four  tiers.  When 
heated  to  212°  F.  the  powder  turns  black.  Under  the  name  of  Vara,  this  drug  is  said  to  be  used 
in  Southern  Arabia  for  the  same  purposes  that  kamala  is  employed  elsewhere.  Its  source  is  un- 
known. 
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Properties.  Kamala,  as  brought  to  our  market,  is  a  light,  finely  granular,  and 
very  mobile  powder,  of  a  brownish  red  or  madder  color,  with  little  smell  or  taste, 
but  producing  a  slight  sense  of  acrimony  in  the  mouth,  and  feeling  gritty  under  the 
teeth.  (When  the  grittiness  is  excessive,  it  probably  has  been  adulterated  with  earthy 
matters.)  It  is  inflammable,  and  flashes  almost  like  gunpowder  when  dropped  into 
the  flame  of  a  candle.  It  is  insoluble  in  cold,  and  but  very  slightly  soluble  in  boiling 
water;  but  alkaline  solutions,  alcohol,  and  ether  dissolve  a  large  proportion  of  it, 
forming  a  deep  red  solution,  from  which  water  precipitates  resinous  matter.  Under 
the  microscope,  it  consists  of  garnet-red,  semi-transparent,  roundish,  glandular  gran- 
ules, from  5-^  to  ^i-jj  of  an  inch  in  diameter,  and  containing  numerous  red,  club- 
shaped  vesicles,  more  or  less  mixed  with  minute  stellate  hairs,  and  the  remains  of 
stalks  and  leaves,  the  latter  of  which  are  easily  removed  by  careful  sifting.  It  has 
been  examined  chemically  by  Dr.  Thos.  Anderson,  of  Glasgow,  and  by  G.  Leube, 
in  Germany.  As  given  by  the  former,  the  constituents  are,  in  100  parts,  78*19  of 
resinous  coloring  matter,  7"34  of  albumen,  7"14  of  cellulose,  etc.,  a  trace  of  volatile 
oil  and  volatile  coloring  matters,  S-S-t  of  ashes,  and  3-1:9  of  water.  "  When  heated 
iu  a  crucible  to  redne.ss,  it  should  leave  not  more  than  8  per  cent,  of  ash."  U.  S. 
Of  the  resinous  coloring  substances.  Dr.  Anderson  obtained  one  in  a  pure  state  by 
allowing  a  concentrated  ethereal  solution  to  stand  for  two  days,  draining  and  pressing 
in  bibulous  paper  the  resulting  mass  of  granular  crystals,  and  purifying  them  from 
adhering  resin  by  repeated  solution  in  ether  and  crystallization.  To  this  substance 
he  gave  the  name  of  rottlerin.  It  is  in  the  form  of  minute  crystalline  plates,  of  a 
yellow  color  and  a  satin-like  lustre,  insoluble  in  water,  sparingly  soluble  in  cold,  but 
more  so  in  boiling  alcohol,  and  readily  dissolved  by  ether,  and  by  alkaline  solutions, 
which  assume  a  dark  red  color.  Rottlerin  melts  when  heated  moderately,  and  at  a 
higher  heat  is  decomposed,  giving  off"  pungent  vapors.  Its  formula,  according  to 
Dr.  Anderson,  is  CjjHj^Oj.  (Ibid.,  p.  407.)  Leube  found  a  resin  soluble  in  ether 
and  cold  alcohol,  another  resin  soluble  in  ether  and  boiling  alcohol,  starch,  gum, 
extractive,  tannin,  albumen,  and  citric  acid.  He  failed  in  obtaining  the  rottlerin 
of  Dr.  Anderson.  The  ashes  were  in  the  extraordinary  proportion  of  25'85  per 
cent.,  and  of  the  ashes  83-8  per  cent,  consisted  of  in.soluble  silica.  (Ibid.,  Sept.  1860, 
p.  168.)  Silica  probably  enters  essentially  into  the  constitution  of  the  minute  gran- 
ules, and  its  presence  accounts  for  their  grittiness  under  .the  teeth.  The  existence 
of  rottlerin,  which  had  come  into  some  doubt  by  the  failure  of  Leube  to  find  it, 
has  been  abundantly  confirmed  by  Mr.  Thos.  B.  Groves,  who,  however,  states  that 
it  is  changed  by  exposure,  and  may,  therefore,  not  be  detected  in  old  specimens. 
(P.  J.  Tr.,  1872,  p.  228.)  The  active  constituent  is  supposed  to  be  the  resin 
extracted  by  ether. 

Medical  Properties  and  Uses.  Kamala  is  actively  or  even  violently  purgative 
iu  full  doses,  occasionally  causing  nausea,  but  seldom  vomiting.  It  has  been  long 
used  in  India  in  the  treatment  of  tape-worm,  but  its  properties  were  first  brought  to 
general  notice  by  Dr.  C.  Mackinnon,  a  British  army  surgeon  in  India.  (Indian 
Annals  Med.  Sci.,  1854.)  He  found  it  extraordinarily  efficient  in  the  treatment 
of  taenia,  having  used  it  in  50  cases,  and  failed  iu  bringing  away  the  worm  only  in 
two.  The  testimony  of  other  practitioners  in  India  and  Great  Britain  goes  to  con- 
firm the  statements  of  Dr.  Mackinnon,  and  there  can  be  little  doubt  of  the  vermi- 
fuge powers  of  the  medicine.  It  is  given  without  previous  preparation  of  the  pa- 
tient, in  the  dose  of  from  one  to  three  drachms  (3-9-1 1-65  Gm.),  suspended  in 
water,  mucilage,  or  syrup.  In  the  latter  dose  it  sometimes  acts  violently.  The 
worm  is  usually  expelled  dead  at  the  third  or  fourth  stool.  If  the  first  dose  fails  to 
operate  on  the  bowels,  it  may  be  repeated  in  four  hours,  or  followed  by  a  dose  of 
castor  oil.  Dr.  Anderson,  a  British  army  surgeon  in  India,  has  employed  the  medi- 
cine successfully  in  the  form  of  tincture,  made  in  the  proportion  of  six  ounces  to 
sixteen  fluidrachms  of  rectified  spirit,  of  which  the  dose  is  from  one  to  four  flui- 
drachms  (3-75-15  C.c).  As  an  external  remedy,  kamala  is  used  by  the  people  of 
India  in  various  affections  of  the  skin,  particularly  scabies.  Dr.  Wm.  Moore,  of 
Dublin,  has  employed  it  usefully  in  herpetic  ringworm.  (Dub.  Hosp.  Gaz.,  Nov. 
15,  1857.) 
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KINO.  U.S.,  Br.     Kino. 

(Ki'NO.) 

"  The  inspissated  juice  of  Pterocarpus  Marsupium.  Roxburgh.  (N^at.  Ord.  Legu- 
minosae,  Papilionaceas.)"  U.  S.  "  The  inspissated  juice  obtained  from  incisions  made 
in  the  trunk  of  Pterocarpus  Marsupium.  D.  C.     Imported  from  Malabar."  Br. 

Gummi  (s.  Resina)  Kino;  Kino,  Fr.,  G.,  It.;  Quino,  Sp. 

The  term  kino  was  originally  applied  to  a  vegetable  extract  or  inspissated  juice, 
taken  to  London  from  the  western  coast  of  Africa,  and  introduced  to  the  notice  of 
the  profession  by  Dr.  Fothergill.  Vegetable  products  obtained  from  various  other 
parts  of  the  world,  resembling  kino  in  appearance  and  properties,  afterwards  received 
the  same  name;  and  much  confusion  and  uncertainty  have  existed,  and  in  some  de- 
gree still  exist,  in  relation  to  the  botanical  and  commercial  history  of  the  drug.  We 
shall  first  give  an  account  of  the  general  properties  of  the  medicines  denominated 
kino,  and  then  treat  of  the  several  varieties. 

General  Properties.  Kino,  as  found  in  the  shops,  is  usually  in  small,  irregular, 
angular,  shining  fragments,  seldom  so  large  as  a  pea,  of  a  dark  reddish  brown  or 
blackish  color,  very  brittle,  easily  pulverizable,  and  affording  a  reddish  powder,  much 
lighter  colored  than  the  drug  in  its  aggregate  state.  If  in  large  masses,  it  may  be 
reduced  without  difficulty  into  these  minute  fragments.  It  is  without  odor,  and 
has  a  bitter,  highly  astringent  taste,  with  a  somewhat  sweetish  after-taste.  It 
burns  with  little  flame,  and  does  not  soften  with  heat.  It  imparts  its  virtues  and  a 
deep  red  color  to  water  and  alcohol,  but  is  nearly  insoluble  in  ether.  Cold  water 
forms  with  it  a  clear  infusion.  Boiling  water  dissolves  it  more  largely ;  and  the 
saturated  decoction  becomes  turbid  on  cooling,  and  deposits  a  reddish  sediment. 
The  tincture  is  not  disturbed  by  water.  When  long  kept,  it  often  gelatinizes,  and 
loses  its  astringency.  (See  Tmctura  Kino.)  Kino  undoubtedly  consists  chiefly  of 
a  modification  of  tannic  acid  or  tannin,  which  has  received  the  name  of  kino-tannic 
acid,  with  extractive,  gum,  and  sometimes  probably  a  little  resin ;  but  we  need  a 
careful  analysis  of  the  different  well-ascertained  varieties.  The  aqueous  solution  is 
precipitated  by  gelatin,  the  soluble  salts  of  iron,  silver,  lead,  and  antimony,  bichloride 
of  mercury,  and  sulphuric,  nitric,  and  hydrochloric  acids.  The  precipitate  with  iron 
is  of  an  olive  or  greenish  black  color.  The  alkalies  favor  the  solubility  of  kino  in 
water,  but  essentially  change  its  nature,  and  destroy  its  astringency. 

1.  East  India  Kino.  Malabar  Kino.  This  is  the  variety  at  present  probably 
most  used,  and  most  highly  esteemed,  and  the  only  one  recognized  by  the  British 
Pharmacopoeia.  Its  origin  was  long  unknown.  It  is  now  ascertained,  through  the 
united  researches  of  Drs.  Pereira,  Royle,  Wight,  and  others,  to  be  the  product  of 
Pterocarpus  iMarsiqriuni,  a  lofty  tree,  growing  upon  the  mountains  of  the  Malabar 
coast  of  Hindostan.  Kino  is  the  juice  of  the  tree,  extracted  through  longitudinal 
incisions  in  the  bark,  and  afterwards  dried  in  the  sun.  Upon  drying  it  breaks 
into  small  fragments,  and  is  put  into  wooden  boxes  for  exportation.  It  is  collected 
near  Tellicherry,  and  exported  from  Bombay.  It  is  sometimes  imported  into  this 
country  directly  from  the  East  Indies,  but  more  commonly  from  London.  From  a 
communication  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  by  the  Rev.  F. 
Mason,  it  appears  that  kino  is  also  collected  in  the  Tenasserim  provinces,  in  Far- 
ther India,  and  has  been  exported  from  Maulmain  to  Europe.  It  is  produced  by  a 
tree  called  /*a-(foMc/i;,  which  was  supposed  to  be  a  species  of  Pterocarpus;  although 
its  precise  characters  were  not  certainly  known.  (^A.  J.  P.,  xxi.  13-i.)  Dr.  Christison 
subsequently  recognized,  in  a  description  of  this  tree  furnished  to  him  by  Mr.  Begbie, 
of  Maulmain,  the  precise  characters  of  Pterocarpus  Marsupium;  so  that  this  kino 
has  the  same  origiu  as  that  from  Malabar. 

East  India  kino  is  in  small,  angular,  glistening  fragments,  of  a  uniform  consistence, 
appearing  as  if  formed  by  the  breaking  down  of  larger  masses.  The  larger  fragments 
are  opaque  and  nearly  black  ;  but  minute  splinters  are  sometimes  translucent,  and  of 
a  deep  garnet  redness  when  viewed  by  transmitted  light.  This  variety  of  kino  is 
very  brittle,  readily  breaking  between  the  fingers,  and  easily  pulverized,  affording  a 
dark  reddish  powder,  a  portion  of  which,  resulting  from  the  mutual  attrition  of  the 
fragments,  is  often  found  interspersed  among  them.     When  chewed,  it  softens  in  the 
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mouth,  adheres  somewhat  to  the  teeth,  and  tinges  the  saliva  of  a  blood-red  color. 
In  odor,  taste,  and  chemical  relations,  it  corresponds  with  the  account  already  given 
of  kino  in  general.  According  to  Vauquelin,  it  contains  75  per  cent,  of  tannin  and 
peculiar  extractive,  24  of  red  gum,  and  1  of  insoluble  matter.  But  new  views  have 
been  advanced  as  to  its  composition.  When  kino  is  boiled  in  water,  the  decoction 
deposits,  on  cooling,  a  bright  red  substance;  and  a  similar  deposition  takes  place 
when  a  cold  filtered  aqueous  solution  is  long  exposed  with  a  broad  surfiice  to  the  air. 
Dr.  Gerling  considers  this  deposit  as  the  result  of  the  combination  of  oxygen  with 
kino-tannic  acid,  and  calls  it  kino-red.  (CAe/n.  Gaz.,  ix.  260;  from  Liebig's  An- 
nalen.)  Hennig,  who  has  examined  East  India  kino  with  some  care,  considers 
this  kino-red  as  a  coloring  matter  in  intimate  combination  with  the  tannic  acid, 
which  he  is  disposed  to  think  identical  in  its  pure  state  with  the  tannic  acid  of 
galls ;  and  he  extends  the  same  views  to  the  other  forms  of  this  astringent  prin- 
ciple which  give  greenish  precipitates  with  the  ferric  salts,  and  which  are  gener- 
ally believed  to  be  somewhat  different  as  they  occur  in  different  plants.  Finding 
this  red  coloring  matter  to  possess  acid  properties,  he  has  named  it  kinoic  acid. 
According  to  Hennig,  kino  consists  of  tannic  acid  with  a  trace  of  gallic  acid,  kinoic 
acid,  pectin,  ulmic  acid,  and  inorganic  salts  with  excess  of  earthy  bases.  (See  A. 
J.  P.,  XV.  544.)  C.  Etti  obtained  a  new  constituent,  kinoin,  by  extracting  kino  with 
ether.  He  finally  adopted  the  following  method  as  more  practicable.  1  part  of  gum 
kino  is  added  to  2  parts  of  boiling  diluted  (1*5)  hydrochloric  acid.  Kino-red  im- 
mediately separates  as  a  soft  mass,  becoming  gradually  solid  on  cooling,  while  the 
kinoin  mixed  with  a  small  quantity  of  kino-red  remains  in  solution.  The  solid  resi- 
due is  once  more  boiled  with  water,  the  liquids  are  united  and  shaken  with  ether. 
The  ethereal  solution,  on  evaporation,  leaves  a  crystalline  reddish  residue,  which  is 
dissolved  in  hot  water,  on  the  cooling  of  which  tolerably  pure  crystals  of  kinoin  are 
obtained.  By  continued  recrystallization  they  are  obtained  colorless.  Kino  con- 
tains about  1-5  per  cent,  of  the  substance,  the  composition  of  which  is  Cj^Hj^Og. 
(Ber.d  Deutsch.  Chem.  Ges. ;   N.  R.,  Feb.  1879.) 

2.  West  India,  or  Jamaica  Kino.  This  is  believed  to  be  the  product  of  the 
Coccoloba  iivi/era,  or  sea-side  grape.,  a  tree  twenty  feet  or  more  in  height,  bearing 
beautiful  broad  shining  leaves,  and  large  bunches  of  purple  berries,  to  which  it  owes 
its  vernacular  name.  It  grows  in  the  West  Indies  and  neighboring  parts  of  the  con- 
tinent. The  kino  is  said  to  be  obtained  by  evaporating  a  decoction  of  the  wood  and 
bark,  which  are  very  astringent.  Many  years  since,  a  thick  reddish  brown  liquid 
was  imported  into  Philadelphia  from  the  West  Indies,  which,  when  dried  by  expasure 
to  the  air  in  shallow  vessels  or  by  heat,  afforded  an  extract  having  all  the  properties 
of  kino,  for  which  it  was  sold  by  the  druggists.  This  has  been  long  exhausted  ;  but 
some  years  since,  a  considerable  quantity  of  West  India  kino  was  brought  into  this 
market,  which  may  still  enter  into  the  consumption  of  the  country.  It  was  contained 
in  large  gourds,  into  which  it  was  evidently  poured  while  in  a  liquid  or  semi-liquid 
state,  and  then  allowed  to  harden.  When  taken  from  the  gourd,  it  breaks  into  frag- 
ments of  various  sizes,  upon  an  average  about  as  large  as  a  hazelnut,  and  having 
some  tendency  to  the  rectangular  form.  The  consistence  of  these  fragments  is 
uniform,  their  surface  smooth  and  shining,  and  their  color  a  dark  reddish  brown, 
approaching  to  black.  They  are,  however,  neither  so  glistening  nor  so  black  as  the  East 
India  kino.  In  mass  they  are  quite  opaque,  but  in  thin  splinters  are  tran.slucent 
and  of  a  ruby  redness.  They  are  readily  broken  by  the  fingers  into  smaller  frag- 
ments, are  easily  pulverized,  and  yield  a  dull  reddish  powder,  considerably  ligliter 
colored  than  that  of  the  former  variety.  The  West  India  kino  is  without  color, 
and  has  a  very  astringent,  bitterish  taste,  with  a  scarcely  observable  sweetish  after- 
taste. It  adheres  to  the  teeth  when  chewed,  though  rather  less  than  the  East  In- 
dia variety,  and  colors  the  saliva  red.  The  solubility  of  Jamaica  kino  was  very 
carefully  examined  by  Prof  Robert  Bridges,  who  found  that  cold  water  dissolved 
89  per  cent.,  and  ordinary  officinal  alcohol  94  per  cent.  The  portion  dissolved  by 
alcohol  and  not  by  water  was  probably  of  a  resinous  nature,  as  it  appeared  to  be 
viscid,  and  very  much  impeded  the  filtration  of  the  watery  solution.  Considering 
the  nature  of  this  substance,  the  form  of  kino  in  which  it  was  found  is  probably, 
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like  that  from  the  East  Indies,  an  inspissated  juice.  Guibourt,  who  states  that 
Jamaica  kino  is  but  slightly  dissolved  by  cold  water,  must  have  operated  on  a 
diflferent  product. 

3.  South  American  Kino.  Caraccas  Kino.  In  1839,  when  the  4th  edition 
of  this  Dispensatory  was  published,  an  astringent  extract  was  described,  which  had 
recently  been  introduced  into  our  market,  derived  from  Caraccas,  and  known  by  that 
name  to  the  druggists.  Since  that  period  it  has  come  much  more  extensively  into 
use.  It  is  probably  the  same  as  that  described  by  Guibourt,  in  the  last  edition  of 
his  History  of  Drugs,  as  the  kino  of  Colombia.  As  imported,  this  variety  of  kino 
is  in  largo  masses,  some  weighing  several  pounds,  covered  with  thin  leaves,  or  ex- 
hibiting marks  of  leaves  upon  their  unbroken  surface,  externally  very  dark,  and  in- 
ternally of  a  deep  reddish  brown  or  dark  port- wine  color.  It  is  opaque  in  the  mass, 
but  translucent  in  thin  splinters,  very  brittle,  and  of  a  fracture  always  shining,  but 
in  some  masses  wholly  rough  and  irregular,  in  others  rough  only  in  the  interior, 
while  the  outer  portion,  for  an  inch  or  two  in  depth,  breaks  with  a  rather  smooth 
and  uniform  surface,  like  that  of  the  West  India  kino.  This  outer  portion  is  easily 
broken  into  fine  angular  fragments,  while  the  interior  crumbles  quite  irregularly. 
Some  of  the  masses  are  very  impure,  containing  pieces  of  bark,  wood,  leaves,  etc.; 
others  are  more  homogeneous,  and  almost  free  from  impurities.  The  masses  are 
broken  up  by  means  of  a  mill  so  as  to  resemble  East  India  kino,  from  which,  how- 
ever, this  variety  differs  in  being  more  irregular,  less  sharply  angular,  more  powdery, 
and  less  black.  On  comparing  the  finer  and  more  angular  portions  of  the  masses 
with  the  West  India  kino,  the  late  Dr.  Geo.  B.  Wood  could  discover  no  difi'er- 
ence  between  the  two  varieties  either  in  color,  lustre,  taste,  or  other  sensible  prop- 
erty. The  colors  of  the  powders  were  also  identical.  South  American  kino  was 
found  by  Dr.  Bridges  to  yield  93-5  per  cent,  to  cold  water,  and  93  per  cent,  to  alco- 
hol ;  so  that,  while  it  has  almost  the  same  solubility  as  Jamaica  kino  in  alcohol,  it 
is  somewhat  more  soluble  in  cold  water.  The  aqueous  solution,  in  this  case,  was  not 
embarrassed  by  the  adhesive  matter  which  impeded  the  filtration  in  the  former 
variety ;  and  the  want  of  a  minute  proportion  of  resinous  matter  in  the  South 
American  kino  is  the  only  apparent  difference  between  the  two  drugs.  It  is  not 
improbable  that  they  are  derived  from  the  same  plant ;  and  there  is  no  difl5culty  in 
supposing  that  this  may  be  the  Coccoloha  uvifera,  as  that  tree  grows  as  well  upon 
the  continent  as  in  the  islands. 

4.  African  Kino.  The  original  kino  employed  by  Dr.  Fothergill  was  known 
to  be  the  product  of  a  tree  growing  in  Senegal,  and  upon  the  banks  of  the  Gam- 
bia, on  the  western  coast  of  Africa ;  but  the  precise  character  of  the  tree  was  not 
ascertained  until  a  specimen,  sent  home  by  Mungo  Park  "during  his  last  journey, 
enabled  the  English  botanists  to  decide  that  it  was  the  Pterocarpus  erinaceus  of 
Lamarck  and  Poiret.*  The  Edinburgh  and  Dublin  colleges  accordingly  referred 
kino  in  chief  to  this  plant,  but,  in  so  doing,  overlooked  the  fact  that  not  one  of  the 
varieties  now  used  is  brought  from  Africa.  The  importation  of  African  kino  has 
long  ceased. f  It  is  said  to  be  still  used  by  the  Portuguese  of  Angola,  under  the 
name  of  Sangue  de  Drago. 

*  A  particular  account  of  Pterocarpus  erinaccvs  and  its  concrete  juice,  with  a  figure,  by  Dr.  W. 
F.  Daniell,  is  contained  in  the  P.  J.  Tr.  for  August,  1854  (vol.  xiv.  p.  55). 

f  Butea  gum,  which  has  sometimes  been  mistaken  for  African  kino,  is  the  concrete  juice  of  the 
Butea  frondosa,  or  Uhak-tree  of  Hindostan,  and  also  to  some  extent  of  li.  superhn.  The  juice  flows 
from  natural  fissures,  and  from  wounds  made  in  the  bark  of  the  tree,  and  quickly  hardens.  It  is 
in  small  elongated  tears,  or  irregular  angular  masses,  less  in  size  than  a  grain  of  barley,  apparently 
black  and  opaque,  but  translucent  and  of  a  ruby-red  color  when  examined  in  small  fragments  by 
transmitted  light;  in  some  specimons'the  tears  are  much  paler  than  described,  and  of  a  very  beau- 
tiful ruby  tint.  Many  of  the  tears  have  small  portions  of  bark  adhering  to  them.  They  are  very 
brittle,  and  readily  pulverizable,  yielding  a  reddish  powder.  They  are  very  astringent  to  the  taste, 
do  not  adhere  to  the  teeth  when  chewed,  and  tinge  the  saliva  red.  The  relations  of  this  product 
to  water,  alcohol,  and  other  chemical  reagents  are  nearly  the  same  as  those  of  ordinary  kino. 
When  freed  from  impurities,  consisting  of  from  15  to  25  per  cent,  of  wood,  bark,  sand,  etc.,  it 
contains,  according  to  Mr.  E.  Solly,  73"26  per  cent,  of  tannin,  5*05  of  soluble  extractive,  and  21'67 
of  gum  and  other  soluble  substances.  It  is  used  in  the  arts  in  India,  and  might  undoubtedly  be 
employed  as  kino  in  medicine.  It  is,  however,  very  seldom  imported  into  England,  and  never,  at 
present;  into  this  country.  Dr.  Pereira  found  a  quantity  in  an  old  drug-store  in  London,  and  sent 
a  portion  to  Guibourt,  from  which  that  writer  drew  up  his  description  of  African  kino.     It  is  pes- 
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As  described  by  Fothergill,  the  African  kino,  for  which  he  proposed  the  name 
of  gummi  rubrtnn  astrit}g€ns  Gamhiiiense,  was  in  lumps  of  about  the  size  of  those 
of  gum  Senegal  or  dragon's  blood,  and  so  similar  in  appearance  to  the  latter  that  a 
good  judge  might  easily  be  deceived.  These  lumps  were  hard,  brittle,  opaque,  and 
almost  black ;  but  minute  fragments  were  reddish  and  transparent  like  garnet.  The 
drug  was  inodorous,  of  a  strongly  astringent  and  sweetish  taste,  and  soluble  in  water 
to  the  extent  of  about  five  or  six  parts  out  of  seven,  forming  a  deep  red  astringent 
infusion.  There  can  be  little  doubt  that  this  variety  of  kino  is  a  concrete  juice, 
which  exudes  either  spontaneously  or  from  wounds  in  the  bark,  and  hardens  in  the 
air.  (Med.  Ohs.  and  Iiiq.,  i.  358.) 

5.  Australian  Kino.  Botany  Bat  Kino.  This  kino  has  been  especially  at- 
tributed to  Euculi/ptus  resini/era,  but  has  been  shown  by  Wiesmer  (/*.  J.  Tr.,  Aug. 
1871)  to  be  yielded  by  at  least  fourteen  species  of  the  genus.  The  kino  is  largely 
gathered  by  the  wood-choppers,  who  find  it  in  dried  masses  in  crevices  in  the  trees, 
but  is  also  obtained  by  incbions  into  the  bark.  After  such  incisions  the  juice  flows 
very  freely,  and,  according  to  Mr.  White  (  Whites  Voyage),  a  single  tree  is  capable 
of  furnishing  500  pounds  of  kino  in  one  year.  Duncan  states  that  in  1802  the 
deep  reddish  brown,  somewhat  viscid  fluid  juice  not  only  reached  England  but  was 
common,  constituting  the  finest  kino.  It  is  now,  however,  only  occasionally  met 
with  in  London.*  Australian  kino  usually  occurs  in  dark  reddish  brown  masses  or 
grains,  which,  when  in  thin  fragments,  are  translucent  and  garnet-like.  Eucalyptus 
kino  varies  in  composition  according  to  its  source,  but  contains  catechin,  pyrocatechin, 
and  kino'in,  and  in  the  best  varieties  probably  ecjuals  East  Indian  kino.  According 
to  the  Pharmacograpliia,  both  Botany  Bay  and  Malabar  kino  give  an  aromatic  odor 
when  treated  with  hydrochloric  acid. 

The  specimen  examined  by  Pereira  was  in  irregular  masses,  many  of  them  in  the 
form  of  tears  as  large  as  these  of  Senegal  gum.  "  The  purer  pieces  were  vitreous, 
almost  black  in  the  mass,  but  transparent  and  of  a  beautiful  ruby-red  in  small  and 
thin  fragments.  Some  of  the  pieces,  however,  were  opaque  and  dull,  from  the  in- 
termixture of  wood  and  other  impurities."  This  variety  of  kino  is  brittle,  with  a 
resinous  unequal  fracture,  and  yields  a  reddish  brown  powder.  It  is  infusible,  with- 
out odor,  of  an  astringent  taste  followed  by  sweetness,  and  when  long  chewed  ad- 
heres to  the  teeth.  (^Duncan.)  It  swells  up  and  becomes  gelatinous  with  cold  water, 
yielding  a  red  solution,  which  gives  precipitates  with  lime-water,  gelatin,  and  sesqui- 
chloride  of  iron,  but  not  with  alcohol  or  tartar  emetic.  With  rectified  spirit  it  also 
becomes  gelatinous,  and  forms  a  red  tincture,  which  is  not  precipitated  by  water. 
{Pereira.)  White  states  that  only  one-sixth  of  this  kino  is  soluble  in  water  ;  Gui- 
bourt  found  it  wholly  soluble  with  the  exception  of  foreign  matters;  and  Dr.  Thom- 
son informs  us  that  water  at  G0°  dis.solves  more  than  one-half.  These  writers  must 
have  experimented  with  different  substances.  According  to  Dr.  Duncan,  alcohol  dis- 
solves the  whole  except  impurities  ;  and  the  tincture,  with  a  certain  proportion  of 
water,  lets  fall  a  copious  red  deposit,  but  with  a  large  proportion  it  only  becomes 
slightly  turbid. 

It  is  said  that  catechu,  broken  into  small  fragments,  has  sometimes  been  sold  as 
kino.  Fortunately,  little  injury  can  result  from  the  substitution,  as  the  medical 
virtues  of  the  two  substances  are  very  nearly  the  same. 

Medical  Properties  and  Uses.  Kino  is  powerfully  astringent,  and  in  this 
country  is  much  used  for  the  suppression  of  morbid  discharges.  In  diarrhoea,  not 
attended  with  febrile  excitement  or  inflammation,  it  is  often  an  excellent  adjunct  to 

sible  that  the  kino  which  formerly  reached  us,  full  of  small  pieces  of  wood,  bark,  etc.,  mny  have 
been  the  Butea  ijum. 

*  Kiiw  jin'cc  has  a  fine  deep  red  color,  a  slightly  aromatic  odor,  and  a  decidedly  astringent  taste, 
and  on  evaporation  yields  a  genuine  kino.  It  is  not,  however,  always  equally  strong,  the  richest 
yielding  -tO  per  cent,  of  extract.  Catechu  is  sometimes  added  to  it  during  evaporation.  The  fraud, 
however,  is  revealed  by  the  sweet  taste  imparted  to  the  mixture. 

Prof.  Procter  examineil  some  liquid  Botany  Bay  kino,  with  the  following  results.  Evaporated 
to  dryness,  it  yielded  13  per  cent,  of  solid  product,  resembling  kino  in  appearance  and  taste.  With 
reagents  it  acted  like  a  solution  of  kino.  Dr.  Pereira  found  in  Botany  Ba3'  kino  a  peculiar  pectin- 
like substance,  which  he  named  eucalyptin,  a  characteristic  property  of  which  was  that  it  was  pre- 
cipitated from  the  tincture  by  solution  of  ammonia.  (A.  J.  P.,  1859,  p.  228.) 
53 
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opium  and  the  absorbent  medicines,  and  is  a  favorite  addition  to  (he  chalk  mixture. 
It  is  also  used  in  chronic  dysentery  when  astringents  are  admissible ;  in  leucorrhoea 
and  diabetes  ;  and  in  passive  hemorrhages,  particularly  those  from  the  uterus  and 
intestines.  The  dose  of  the  powder  is  from  ten  to  thirty  grains  (0-65-l'95  Gm.). 
The  infusion  may  be  made  by  pouring  eight  fluidounces  of  boiling  water  on  two 
drachms  of  the  extract,  and  straining  when  cool.  Aromatics  may  be  added,  if 
deemed  advisable.  The  dose  is  a  fluidounce  (30  C.c).  The  proportion  of  alcohol 
in  the  tincture  renders  it  frequently  an  unsuitable  preparation.  Locally  applied, 
kino  is  often  productive  of  benefit.  Its  infusion  is  useful  as  an  injection  in  leu- 
corrhoea and  obstinate  gonorrhoea,  and  thrown  up  the  nostrils  we  have  found  it  very 
efficacious  in  suppressing  epistaxis.  The  powder  is  also  a  very  useful  application  tq 
indolent  and  flabby  ulcers. 

Off.  Prep.  Pulvis  Catechu  Compositus,  Br.;  Pulvis  Kino  Compositus,  Br.;  Tinc- 
tura  Kino.    U.  S. 

KRAMERIA.  U.S.     Kmmeria.     [Rhaiany.^ 

(KUA-ME'RI-.\.) 

"  The  root  of  Krameria  triandra,  Ruiz  et  Pavon,  and  of  Krameria  tomentosa,  St. 
Hilaire.  {JVat.  Orc^.  Polygalaceae,  Krameriae.)"  U.S.  "The  dried  root  of  Kra- 
meria triandra  (Ruiz  and  Pavon,  Flor.  Peruv.).     Imported  from  Peru."  Br. 

Krameriae  Radix,  Dr.;  Rhatany  Root;  Radix  Ratanhae,  P.G.;  Radix  Ratanhise;  Ratanhin, 
Fr.;  Ratanhiawurzel,  G.;  Ratani:i,  It..  Sp. 

Gen.  Cli.  Calyx  none.  Corolla  four-petalled  ;  the  superior  nectary  three-parted, 
and  inferior  two-leaved.     Berry  dry,  echinated,  one-seeded.  Willd. 

Krameria  triandra.  Ruiz  and  Pavon,  Flor.  Peruv.  i.  61.  The  rhatany  plant  is 
a  shrub,  having  a  long,  much  branched,  spreading  root,  of  a  blackish  red  color ; 
with  a  round,  procumbent,  very  dark-colored  stem,  divided  into  numerous  branches, 
of  which  the  younger  are  leafy  and  thickly  covered  with  soft  hairs,  giving  them  a 
white,  silky  appearance.  The  leaves  are  few,  sessile,  oblong-ovate,  pointed,  entire, 
presenting  on  both  surfaces  the  same  silky  whiteness  with  the  young  branches.  The 
flowers  are  lake-colored,  and  stand  singly  on  short  peduncles  at  the  axils  of  the  upper 
leaves.  There  are  only  three  stamens.  The  nectary  consists  of  four  leaflets,  of 
which  the  two  upper  are  spatulate,  the  lower  roundish  and  much  shorter ;  it  docs 
not  correspond  with  the  generic  character  of  Willdenow,  which  was  drawn  from  the 
Krameria  Ixina.  The  fruit  is  globular,  of  the  size  of  a  pea,  surrounded  by  stiff 
reddish  brown  prickles,  and  furnished  with  one  or  two  seeds.  The  name  rhatany  is 
said  to  express,  in  the  language  of  the  Peruvian  Indians,  the  creeping  character  of 
the  plant. 

This  species  of  Krameria  is  a  native  of  Peru,  growing  in  dry  argillaceous  and 
sandy  places,  and  abundant  about  the  city  of  Huanuco.  It  flowers  at  all  seasons,  but 
is  in  the  height  of  its  bloom  in  October  and  November.  The  root  is  dug  up  after 
the  rains.  Tschudi  states  that  most  of  the  rhatany  now  exported  is  obtained  in  the 
southern  provinces  of  Peru,  particularly  in  Arica  and  Islay.  (  Trav.  in  Peru,  Am. 
ed.,  p.  214.)* 

»  There  are  two  false  rhatanies  in  European  commerce.  Savanilla,  or  New  Granada  Rhatany,  is 
yielded  by  the  A'.  tumentoHa,  St.  Ilil.  (A'.  Ixina,  var.  p),  growing  in  Colombia,  British  Guiana, 
and  Northern  Brazil.  According  to  Fliickiger  and  Ilanbury,  it  is  never  so  knotty  and  irregular  as 
the  true  rhatany,  and  is  well  distinguished  by  its  dull,  purplish  brown  color,  its  thick,  smooth 
bark  (i  to  i  the  diameter  of  the  wood),  marked  with  longitudinal  furrows,  and  here  and  there  with 
deep  transverse  cracks,  and  by  the  bark  not  easily  splitting  off.  Its  tannic  acid  is  different  from 
that  of  the  Peruvian  drug.  If  the  powdered  root  be  shaken  with  water  and  reduced  iron,  filtered, 
and  the  liquid  diluted  with  distilled  \vater,  an  intense  violaceous  color  is  produced.  Peruvian  liha- 
tan)i,  similarly  treated,  makes  a  dingy  brown.  Thin  sections  of  true  rhatany,  moistened  with  a 
ferrous  salt,  become  grayish;  Savanilla  rhatany,  violet.  Para  Rhatanij  was  described  by  Berg  in 
1865,  and  is  believed  to  be  the  root  of  K.  Arr/eniea.  It  is  in  long  pieces  (some  16  to  20  inches), 
from  an  eighth  to  three-quarters  of  an  inch  in  thickness,  of  a  dark  gray  or  brownish  color,  and, 
like  ihe  Savanilla,  becoming  bluish  black  when  immersed  in  a  solution  of  sulphate  of  iron,  owing 
to  the  presence  of  tannic  acid  in  the  bark.  In  this  variety,  the  root  has  a  peculiar  elasticity  dis- 
tinguishing it  from  the  Peruvian  and  Savanilla  varieties.  Some  of  the  pieces  exhibited  numerous 
corky  warts.  There  are  also  microscopical  characters  which  distinguish  it.  Two  forms  of  rhatany 
■which  M.  Cotton  has  described  as  black  and  brown  Antilles  Rhatany,  because  produced  in  these 
islands,  though  admitted  also  to  be  derived  from  different  places  on  the  neighboring  continent,  have 
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We  receive  rhatany  in  pieces  of  various  shapes  and  dimensions,  some  being  simple, 
some  more  or  less  branched,  the  largest  as  much  as  an  inch  in  thickness,  derived  from 
the  main  body  of  the  root,  the  smallest  not  thicker  than  a  small  quill,  consisting  of 
the  minute  ramifications.  The  pieces  are  often  nearly  c^'lindrical,  and  as  much  as 
two  or  three  feet  in  length.  Sometimes  many  of  the  radicles  are  united  in  a  common 
head,  which  is  short,  and  from  half  an  inch  to  two  inches  or  more  in  diameter. 
The  roots  are  composed  of  a  dark,  reddish  brown,  slightly  fibrous,  easily  separable 
bark,  and  a  central  woody  portion,  less  colored,  but  still  reddish  or  reddish  yellow : 
"  Bark  smooth  or  scaly,  deep  rust-brown,  about  one-twelfth  of  an  inch  (2  mm.) 
thick,  very  astringent,  inodorous ;  wood  pale  brownish,  tough,  with  fine,  medullary 
rays,  nearly  tasteless.  The  root  of  Krameria  tomentosa  (Savanilla  Rhatany)  is  less 
knotty  and  more  slender,  and  has  a  dark  purplish  brown  bark,  about  one-eighth  of 
an  inch  (3  mm.)  thick."  U.  S.  Rhatany  is  without  smell,  but  has  ct  bitter,  very 
astringent,  slightly  sweetish  taste,  which  is  connected  with  its  medical  virtues,  and 
is  much  stronger  in  the  cortical  than  in  the  ligneous  part.  The  smallest  pieces  are 
therefore  preferable,  as  they  contain  the  largest  proportion  of  the  bark.  The  powder 
is  of  a  reddish  color.  The  virtues  of  the  root  are  extracted  by  water  and  alcohol, 
to  which  it  imparts  a  deep  reddish  brown  color.  From  the  researches  of  Vogel, 
Gmelin,  Peschier,  and  TrommsdorflF,  it  appears  to  contain  tannic  acid,  lignin,  and 
minute  quantities  of  gum,  starch,  saccharine  matter,  and  an  acid  which  Pe.schier 
considered  as  peculiar,  and  named  krarneric  acid.  The  tannic  acid  is  in  three  states  : 
1st,  that  of  purity,  in  which  it  is  without  color ;  2d,  that  of  apotheme,  in  which  it  has 
lost  its  astringency,  and  been  rendered  insoluble  by  the  action  of  the  air;  and,  3d,  that 
of  extractive,  which  is  a  soluble  combination  of  tannin  and  its  apotheme,  and  is  the 
substance  which  imparts  to  the  infusion  and  tincture  their  characteristic  reddish  brown 
color.  (Soubeiran,  Journ.  de  Pharm.,  xix.  596.)  The  tannic  acid  of  rhatany  (kra- 
meria-fa  nnic  or  rhatania-tannic  acid)  is  separated  by  treating  the  ethereal  extract 
of  the  bark  with  alcohol,  and  evaporating  the  alcoholic  solution.  It  gives  a  dark 
green  precipitate  with  sesquichloride  of  iron,  a  flesh-colored  one  with  gelatin,  and 
none  with  tartar  emetic.  (^Gmelin.)  The  tannin  of  rhatany,  in  the  presence  of 
melted  potassa,  is  transformed  into  protocatechuic  acid  and  phloroghicin,  and  with 
dilute  acids  gives  glucosp  and  a  peculiar  red  coloring  principle,  called  ratanhia  red, 
C^gH^O,,.  (Journ.  de  Pharm.  et  de  Chim.,  Janv.  1868,  p.  73.)  The  proportion  of 
red  astringent  matter  obtained  by  Vogel  was  40  per  cent.  The  mineral  acids  and 
most  of  the  metallic  salts  throw  down  precipitates  with  the  infusion,  decoction,  and 
tincture  of  rhatany,  and  are  incompatible  in  prescription. 

In  examining  a  specimen  of  extract  of  rhatany  from  America,  Wittstein  discov- 
ered an  alkaloid,  apparently  identical  with  tyrosine.  A  somewhat  different  result 
was  obtained  by  M.  Ruge,  who,  after  an  examination,  showed  that  the  new  alka- 
loid was  not  identical  with  tyrosine,  for  it  has  the  formula  CjoHjjNOj.  whilst  that 
of  tyrosine  is  CgHjjNOj.  It  was  called  rafanhine  by  Ruge,  and  Gintl  (A.  J.  P., 
1869,  p.  300)  obtained  ratanhine  from  resin(i  d'angelim  pedra,  a  resin  from  Brazil. 
Dr.  Kreitmair  has  also  obtained  this  principle  from  a  sample  of  extract  of  rhatany. 
(See  A.  J.  P.,  1875,  p.  266.) 

Cold  water,  by  means  of  displacement  or  percolation,  extracts  all  the  astringency 
of  rhatany,  forming  a  clear  deep  red  infusion,  which,  upon  careful  evaporation,  yields 
an  almost  perfectly  soluble  extract.  The  root  yields  its  virtues  also  to  boiling  water 
by  maceration ;  but  the  resulting  infusion  becomes  turbid  upon  cooling,  in  conse- 
quence of  the  deposition  of  apotheme  taken  up  by  the  water  when  heated.  By 
boiling  with  water  a  still  larger  proportion  of  the  apotheme  is  dissolved,  and  a  con- 
siderable quantity  of  the  pure  tannin  becomes  insoluble  in  cold  water,  and  medicinally 
inert,  either  by  combining  with  the  starch  which  is  also  dissolved,  or  by  conversion 
into  apotheme  through  the  agency  of  the  atmosphere.  The  decoction  is,  therefore, 
an  ineligible  preparation,  and  the  extract  resulting  from  its  evaporation,  though 
greater  in  weight  than  that  from  the  cold  infusion,  contains  much  less  soluble  and 
active  matter.     Alcohol  dissolves  a  larger  proportion  of  the  root  than  water ;  but 

been  pronounced  by  Dr.  Fluckiger,  after  a  careful  examination,  to  be  identical  with  tbe  Para  rhatany. 
{Pharm.  Journ.,  July,  1870,  p.  84.) 
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this  success  is  owing  to  the  solution  of  apotheme,  and  the  alcoholic  extract  contains 
little  if  any  more  of  the  astringent  principle  than  that  prepared  by  cold  water,  while 
it  is  encumbered  with  much  inert  matter,  (See  Extractum  Kramerise.) 

Medical  Properties  and  Uses.  Rhatany  is  generally  tonic  and  powerfully  as- 
tringent, and  may  be  advantageously  given  in  chronic  diarrhoea,  passive  hemor- 
rhages, especially  menorrhagia,  some  forms  of  leucorrhoea,  and  in  all  those  cases  in 
which  kino  and  catechu  are  beneficial.  It  has  long  been  used  in  Peru  as  a  remedy 
in  bowel  complaints,  as  a  corroborant  in  cases  of  enfeebled  stomach,  and  as  a  local 
application  to  spongy  gums.  Ruiz,  one  of  the  authors  of  the  Peruvian  Flora,  first 
made  it  known  in  Europe.  It  was  not  till  after  the  year  1816  that  it  began  to 
come  into  general  use.  It  has  the  advantage  over  the  astringent  extracts  imported, 
that,  being  brought  in  the  state  of  the  root,  it  is  free  from  adulteration,  and  may  be 
prescribed  with  confidence.  The  dose  of  the  powder  is  from  twenty  to  thirty  grains 
(1-3-1 -95  Gm.);  but  the  decoction  (an  ounce  to  the  pint)  is  preferable;  the  dose 
being  one  or  two  fluidounces  (30  or  60  C.c).  The  extract,  tincture,  and  syrup  are 
ofiicinal,  and  may  be  given  in  the  dose,  the  first  of  fifteen  or  twenty  grains  (1-1-3 
Gm.),  the  second  of  two  or  three  fluidrachms  (7-5-11-25  C.c),  and  the  third  of 
half  a  fluidounce  (15  C.c).  In  the  form  of  infusion,  tincture,  and  extract,  rhatany 
has  been  highly  recommended  as  a  local  remedy  in  fissure  of  the  anus,  prolapsus  ani, 
and  leucorrhoea. 

Off.  Prep.  Extractum  Krameriae  ;  Extractum  Krameriae  Fluidum,  U.  S.;  Infusum 
Krameriae ;  Pulvis  Catechu  Compositus,  Br.;  Syrupus  Krameriae,  IT.  S.;  Tinctura 
Krameriae. 

LAC.  Br.     Milh. 

(LAC.) 

"  The  fresh  milk  of  the  Cow,  Bos  Taurus.  Linn."  Br. 

Lac  Vaccinum ;  Lait,  Fr.;  Milch,  G. 

As  it  is  the  cow's  milk  which  the  British  Pharmacopoeia  exclusively  designates  by 
the  name  of  milk,  we  shall,  in  the  observations  that  follow,  exclude  all  other  varieties 
of  this  product  from  consideration.  The  natural  history,  mode  of  obtaining,  and 
ordinary  sensible  properties  of  milk  are  so  well  known,  that  the  insertion  of  them 
here  would  be  quite  superfluous ;  and  we  pass  on  directly  to  a  description  of  the 
chemical  and  physical  characters  of  milk  ;  more  especially  as  a  knowledge  of  these  is 
necessary  to  a  proper  understanding  of  several  of  the  more  important  properties  of 
milk,  as  its  coagulability,  the  formation  of  cream,  and  the  production  of  butter. 

Properties.  When  examined  with  the  aid  of  the  microscope,  milk  is  seen  to  con- 
tain a  vast  number  of  extremely  small  opaque  corpuscles  floating  in  a  transparent 
liquid.  These  corpuscles  have  been  found  to  consist  of  fatty  matter  surrounded  by 
a  very  delicate  coating  of  an  albuminoid  substance.  To  them  the  milk  owes  its 
opacity  and  whiteness  ;  and,  as  they  are  slightly  lighter  than  the  liquid  portion,  they 
rise  when  the  milk  is  allowed  to  stand,  and  form  a  layer  on  the  surface,  which  is 
cream.  The  interior  fatty  matter,  when  caused  to  separate  from  its  envelopes,  ag- 
gregates in  small  masses,  and  forms  butter.  Thus  it  is  that,  in  preparing  butter, 
the  milk  is  agitated,  by  churning  or  otherwise,  so  as  to  break  the  corpuscular  coat- 
ing. But  in  the  formation  of  both  cream  and  butter,  the  residuary  liquid  still  con- 
tains a  number  of  unbroken  corpuscles,  which  give  it  more  or  less  whiteness ;  and 
in  skimmed  milk,  notwithstanding  the  quantity  of  corpuscles  lost,  enough  remain  to 
give  it  almost  the  whiteness  and  opacity  of  the  milk  just  from  the  cow.  It  has  been 
denied  that  the  corpuscles  are  reaHy  enveloped  by  a  distinct  membrane  ;  but  the  effect 
of  mechanical  agency  in  the  preparation  of  butter  seems  to  afibrd  indisputable  proof 
of  the  existence  of  a  coating  which  is  broken  in  the  process ;  and  there  is  chemical 
proof,  which  would  appear  to  be  not  less  decisive.  Ether  dissolves  the  fatty  matter 
constituting  butter ;  and  if  a  liquid,  having  oil  globules  floating  in  it  free,  be  agi- 
tated with  ether,  the  oily  matter  is  dissolved,  and  the  liquid  quite  deprived  of  it. 
Now,  if  milk  be  agitated  with  ether,  and  the  mixture  be  allowed  to  stand,  the  two 
liquids  separate,  and  the  ether  rises  in  consequence  of  its  levity,  and  floats  unaltered  on 
the  surface.    But  if,  before  the  addition  of  ether,  acetic  acid,  which  dissolves  the  envel- 
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opes  of  the  fatty  matter,  be  made  to  act  on  the  milk,  the  interior  fatty  matter  of  the 
corpuscles  is  set  free ;  and  then  ether  added  to  it  takes  up  the  butter  thus  liberated, 
(Dumas,  Chem.  Xetcs,  July  12,  1872,  p.  15.) 

The  composition  of  normal  milk,  as  given  by  Fownes,  is  as  follows:  in  1000 
parts  873  of  water,  30  of  butter,  48-20  of  casein,  4390  of  sugar  of  milk,  231 
of  phosphate  of  calcium,  042  of  phosphate  of  magnesium,  0-07  of  phosphate  of 
iron,  r44  of  chloride  of  potassium,  0*24  of  sodium,  and  0'42  of  a  compound  of 
sodium  and  casein.  (^Cheni.  Xeics,  Jan.  7,  1870,  p.  5.)  As  milk  often  constitutes 
the  exclusive  diet  of  infants  for  months,  it  must  contain  all  the  materials  necessary 
for  the  support  of  the  body ;  the  butter  yielding  the  fatty  matters ;  the  casein,  the 
albuminoid  ingredients  ;  the  sugar,  the  saccharine  principle  with  the  lactic  acid,  etc. ; 
the  phosphate  of  calcium,  the  chief  material  of  the  bones ;  the  phosphate  of  iron, 
an  essential  constituent  of  the  blood ;  both  phosphates,  phosphorus  to  the  brain ; 
and  the  various  salts  mentioned,  the  saline,  alkaline,  and  acid  ingredients. 

The  following  method  of  estimating  the  quantity  of  the  different  ingredients  in 
milk  is  given  by  Dr.  C.  F.  Chandler,  of  New  York.  1.  The  water  may  be  deter- 
mined by  evaporating  a  weighed  quantity  of  milk,  drying  the  residue  carefully  at 
100°  C.  (212°  F.),  and  weighing  what  remains.  The  loss  represents  the  water. 
2.  The  salts  are  estimated  by  burning  all  that  is  combustible  in  the  solid  residue,  and 
weighing  the  ash.  3.  To  ascertain  the  proportion  of  butter  and  casein,  a  portion  of 
milk,  having  been  coagulated  by  a  few  drops  of  acetic  acid,  is  boiled  ;  the  precipitate 
is  washed  with  water,  and  finally  the  butter  is  separated  by  ether,  leaving  the  casein 
behind.  The  ethereal  solution  yields  the  butter  on  evaporation.  4.  The  sugar  is 
generally  estimated  by  deducting  the  weight  of  the  other  ingredients  from  100. 

The  fatty  matter  of  milk,  or  butter,  consists  of  stearin,  palmitin,  and  olein,  with 
small  proportions  of  butyrin,  caproin,  and  caprin,  to  which  it  owes  its  smell.  Buty- 
rin  is  a  compound  ether  of  butyric  acid  and  glyceryl,  and  is  inodorous.  On  expo- 
sure of  butter  for  some  time  to  air,  the  butyrate  of  glyceryl  is  decomposed,  and  the 
butyric  acid,  being  set  free,  causes  the  disagreeable  odor  characteristic  of  rancid  butter. 
The  proportion  of  fatty  matter  in  milk  is  estimated  by  Mr.  John  Horsley  by  means 
of  the  joint  solvent  powers  of  alcohol  and  ether ;  the  mixed  menstrua  being  allowed 
to  stand,  and  the  oil  as  it  rises  to  the  surface  removed.  For  minute  particulars,  see 
the  Chemical  News  (May  2,  1874,  p.  224).* 

The  casein  of  milk  is  a  peculiar  and  most  important  ingredient,  bearing  a  close 
resemblance  to  animal  albumen,  but  differing  from  it  slightly  in  composition,  and 
also  in  some  of  its  chemical  relations  with  other  substances.  A  little  phosphorus  is 
contained  in  albumen,  which  has  not  been  found  in  casein.  (^Cheni.  Neics,  Jan.  7, 
1870,  p.  6.)  Nevertheless,  there  is  reason  for  believing  that  it  is  the  source  of  all 
the  albuminoid  substances  in  the  body,  when  supported  by  milk  alone. 

The  sugar  of  milk  is  peculiar.  (See  Saccharum  Lactis.) 

Preservation  of  Milk.  Milk  is  so  important  as  an  article  of  diet  both  in 
health  and  disease,  that  ships  bound  on  long  voyages  have  often  been  supplied  with 
cows  in  order  that  this  essential  article  may  be  supplied.  But  a  much  more  con- 
venient method  is  to  treat  fresh  milk  in  such  a  manner  that  it  will  keep  unaltered 
at  least  during  the  time  of  the  voyage.  The  readiest  mode,  probably,  of  effecting 
this,  is  to  introduce  milk  into  a  bottle  so  that  it  shall  be  quite  filled,  then  place  the 
bottle  thus  filled  in  a  vessel  of  boiling  water  for  some  time,  so  as  to  destroy  any 
organic  germs,  which  might  cause  fermentation,  and  to  expel  atmospheric  air ;  next 
to  close  the  bottle  tightly,  and  make  it  (juite  secure  against  the  access  of  air.  To 
obviate  any  danger  of  rupture  of  the  vessel,  in  consequence  of  the  shrinking  of 

*  The  following  method  of  estitnating  the  quantity  of  fatty  matter  in  milk,  by  Mr.  F.  N.  Mac- 
namara  {Chem.  Neics,  May  16,  1S73),  may  be  foumi  useful.  Take  a  glass  tube  of  50  C.c,  and, 
drawing  out  one  end,  introduce  10  C.c.  of  milk,  and  as  much  of  alcohol  and  ether.  Seal  the  tube, 
and  keep  it  for  two  hours  in  a  water-bath  at  180°  F.  Allow  it  to  cool,  break  ofiF  one  ead,  and  per- 
mit the  fluid  portion  of  its  contents  to  drain  into  a  small  flask.  Exhaust  the  residue  in  the  tube 
by  boiling  ether,  and  add  the  washings  to  the  liquid  in  the  flask.  Evaporate  the  contents  of  the 
flask  to  about  10  C.c;  then,  when  the  flask  is  cool,  add  ether,  and  by  means  of  a  separating  tube, 
draw  off  the  ethereal  solution  of  fat  from  the  watery  fluid.  Let  the  ethereal  solution  evaporate  to 
dryness,  in  a  very  small  weighed  beaker;  heat  to  100°  C.  (212°  F.)  in  a  water  oven  for  two  hours, 
and  when  cool  weigh.    Finally  test  the  residue  as  to  its  solabiiity  before  calculating  the  result. 
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the  milk  on  cooling,  it  might  be  well  to  adopt  the  plan  of  the  fruit-eanners,  of  using 
a  tin  vessel  for  the  purpose  of  holding  the  milk,  having  a  closed  cover,  with  an 
opening  capable  of  being  closed  by  soldering,  filling  it,  exposing  it  as  before  to  heat ; 
then,  when  the  vapor  or  gas  ceases  to  escape,  soldering  and  allowing  it  to  cool,  and 
finally  unsealing  the  aperture,  filling  the  vacant  space  with  fresh  milk,  again  heating, 
and  soldering  while  hot.  Milk  which  had  been  preserved  by  Appert's  method,  and 
kept  thirteen  years,  was  examined  by  Prof  Bouchardat,  and  found  in  three  layers, 
the  lowest  consisting  of  a  thin  white  deposit  (probably  the  pellicles  of  the  corpuscles)  ; 
the  middle,  which  was  largest,  an  aqueous  liquid,  not  perfectly  transparent,  and  of 
a  yellowish  color;  the  third  and  uppermost  a  fatty  matter,  partly  liquid  at  15  C, 
which  was  the  butter.  When  the  flask  was  opened  there  was  a  faint  odor  of  boiled 
milk  ;  and,  though  the  taste  of  the  butter  was  not  agreeable,  there  was  no  evidence 
of  putrefaction.   {A.  J.  P.,  1871,  p.  544.) 

Another  method  of  preservation  recommended  is  to  add  to  every  litre  (2  pints  4 
oz.)  of  unskimmed  milk,  in  a  well-annealed  glass  bottle,  40  centigrammes  (about  6 
grs.)  of  bicarbonate  of  sodium.  The  bottle  containing  the  milk,  being  well  corked, 
is  placed,  for  about  four  hours,  in  a  water-bath  heated  to  194°  F.  On  being  taken 
out,  the  bottle  is  varnished  over  with  tar ;  and  in  that  state,  it  is  said,  the  milk  it 
contains  will  keep  sound  and  sweet  for  several  weeks.  {Chem.  A^eios,  1870,  p.  131.) 
Salicylic  acid  in  minute  proportion  has  also  been  used  successfully  as  a  preservative. 

Condensed  Milk.  Various  processes  have  been  employed  for  preparing  con- 
densed milk,  in  a  form  capable  of  being  preserved  for  an  indefinite  time,  and  of 
being  diluted,  at  any  time  when  wanted,  so  as  to  have  the  ordinary  condition  of 
fresh  milk.  The  following  process  of  M.  Martin  de  Lignac  is  among  the  most 
satisfactory  yet  made  public.  Milk  immediately  from  the  cow  is  put  in  shallow 
boilers  with  a  flat  bottom,  to  the  depth  of  about  two  inches,  and  heated  by  a  water- 
bath.  For  every  pint  of  milk  an  ounce  of  white  sugar  is  added ;  and,  so  long  as 
the  heat  is  continued,  the  contents  of  the  boilers  are  constantly  stirred,  so  as  to 
favor  evaporation.  When  the  volume  is  reduced  four-fifths,  the  concentrated  liquid 
is  poured  into  cylindrical  cans,  the  opening  of  which  is  hermetically  closed  by  tin 
solder.  The  cans  are  arranged  in  a  boiler  constructed  like  a  steam-boiler,  so  as  to 
support  a  pressure  within,  and  vapor  is  introduced  at  the  temperature  of  103-5°  to 
104°  C.  (218°  to  219°  F.).  As  soon  as  the  boxes  have  thus  been  exposed  to  heat, 
the  preparation  is  completed.  When  the  can  is  opened,  it  will  be  found  to  be  filled 
with  a  pasty  substance,  somewhat  translucent,  and  yellowish  white.  Diluted  with 
five  times  its  weight  of  water,  this  substance  has  all  the  exterior  and  nutritive 
characters  of  ordinary  milk.  When  thus  exposed,  the  milk  will  keep  readily  ten 
days  or  more,  especially  if  a  little  is  taken  every  day  from  the  can,  so  as  to  change 
the  surface  in  contact  with  the  air.  The  sugar  used  contributes  to  the  preservation 
of  the  milk.  The  high  temperature  employed  for  a  short  time  contributes  greatly 
to  the  same  end,  by  destroying  the  ferments  which  may  be  in  the  milk.  M.  Payen 
recommends,  when  the  taste  of  boiled  milk  is  objectionable,  that  the  evaporation  be 
carried  on  in  vacuo  by  means  of  vapor,  aided  by  agitation  with  mechanical  stirrers. 
{Journ.  de  Fharm.,  Mars,  1868,  p.  195.)  Condensed  milk  is  now  consumed  in 
our  country  on  an  enormous  scale.  Unfortunately,  a  great  deal  of  it  is  adulterated 
with  white  cane  sugar,  which,  from  being  first  used  moderately  as  a  preservative,  is 
now  largely  employed  as  a  make-weight. 

Injury  from  Exposure.  Milk  is  liable  to  various  changes  which  more  or  less  di- 
minish its  value  as  food  or  medicine,  and,  therefore,  require  to  be  guarded  against. 
One  of  these  is  spontaneous,  occurring  on  the  exposure  of  milk  to  the  air,  and  at  an 
earlier  or  later  period  after  being  drawn  from  the  cow,  according  to  the  weather  ;  the 
greater  the  heat,  the  surer  and  greater  will  be  the  amount  of  change.  The  milk 
becomes  sour  to  the  taste  and  smell,  imperfect  coagulation  takes  place,  the  envelope 
opens  and  the  oil  escapes ;  and  altogether  the  milk  becomes  unfit  for  any  delicate 
use.  Against  such  alterations  the  milk  may  be  protected  if  kept  in  closed  glass  jars, 
so  as  to  exclude  the  air ;  and  it  is  desirable  to  keep  the  jars,  to  some  extent,  in  as 
cold  a  place  as  convenient. 

Microscopic  Alteration.  There  is  another  injurious  change  to  which  milk  is  often 


PART  I.  Lac.  839 

exposed,  sooner  or  later  after  being  taken  from  the  cow  ;  that  is,  the  presence  in  it  of 
various  organic  germs  or  growths,  derived  generally  from  the  atmosphere.  In  a  paper 
by  M.  V.  Essling  giving  the  result  of  his  microscopic  observations  on  milk,  it  is  stated 
that,  in  less  than  a  day  in  summer,  and  in  two  or  three  days  in  winter,  after  milking, 
milk,  if  examined,  will  be  found  to  contain,  among  its  proper  corpuscles,  a  number  of 
minute  spherical  or  oblong  bodies,  that  rapidly  increase,  and  ultimately  become  de- 
veloped into  a  kind  of  mushroom  growth,  which  no  doubt  proves  very  deleterious  to 
children  who  live  on  the  milk  as  food,  and  may  cause  some  of  their  infantile  diseases. 
Mr.  J.  B.  Dancer,  however,  examined  milk  microscopically  with  somewhat  different 
results.  Of  several  portions  which  had  been  exposed  to  the  air,  some  time  after 
they  had  become  sour,  only  one  out  of  three  was  affected  by  these  organic  bodies  from 
the  air,  and  that  not  till  afler  the  third  day,  when  a  cup  of  milk  placed  in  a  closet 
which  was  known  to  be  favorable  to  the  growth  of  fungi,  was  seen  to  have  become 
affected  ;  patches  of  mould  being  visible  on  its  surface,  which  the  microscope  proved 
to  be  Miicor  Mitcedo.  The  inference  from  this  latter  observation  is  that  little  appre- 
hension need  be  entertained  of  fresh  milk,  if  not  exposed  to  a  bad  atmosphere,  and 
even  then  not  till  after  some  days.   (Chem.  Neics.  Jan.  7,  1870.  p.  6.) 

There  can  be  no  doubt  that,  by  being  exposed  to  putrescent  effluvia  and  otherwise 
bad  air,  or  derived  from  a  diseased  cow,  milk  may  become  infected  with  noxious  matter, 
whether  chemical  or  organic,  and  may  thus,  when  used  as  food,  be  the  cause  of 
serious  disease.  In  a  prevalence  of  enteric  fever  in  London  or  its  neighborhood,  the 
disease  was  traced,  in  the  opinion  of  some,  to  the  use  of  infected  milk. 

Adulteration.  Milk  is  liable  to  adulteration.  The  most  common,  and  perhaps  the 
most  important,  is  dilution  with  water.  This,  within  certain  limits,  is  very  easily 
effected,  is  very  difficult  to  discover,  and,  moreover,  very  profitable  in  a  pecuniary  point 
of  view.  The  temptations  to  its  practice  are  so  great  and  universal,  that  constant 
watchfulness  is  necessary  to  one  who  would  guard  himself  against  it.  Yerj-  copious 
addition  of  water  is  recognized  at  once  by  the  thinness,  blueness,  and  in  some  degree 
the  translucency  of  the  milk.  But  much  adulteration  may  take  place  short  of  this  ;  and 
to  detect  the  fraud,  it  is  necessary  to  prove  a  decided  excess  of  water;  for,  even  in 
perfectly  normal  milk,  there  is  often  some  disproportion  of  this  ingredient  above  or 
below  the  mean,  owing  to  the  mode  of  living  and  health  of  the  cow.  This  devia- 
tion, however,  is  small.  Observations  made  in  Sweden  l^y  Alexander  MuUer  and 
Eisenstuck,  on  a  herd  of  fifteen  cows,  with  daily  analysis  in  every  case  throughout 
the  year,  resulted  in  the  statement  that  in  no  instance  did  the  solids  of  the  milk  fall 
short  of  11-5  per  cent.,  and  only  in  four  instances  below  12  ;  while  the  highest  was 
1-105  ;  the  average  being  128  per  cent.  In  England,  of  ten  cows,  from  different 
parts  of  the  country,  the  milk  of  which  was  examined  by  Mr.  J.  Alfred  Wanklyn, 
that  of  only  one  contained  so  little  as  11-80  per  cent.,  while  the  highest  was  14-34, 
and  the  mean  was  127.  With  the  aid  of  these  figures  it  will  be  easy  to  detect  any 
considerable  amount  of  adulteration  by  water  ;  for  all  besides  the  amount  of  solids  may 
be  considered  as  consisting  of  this  fluid.  All  that  is  necessary,  therefore,  is  to  weigh 
very  carefully  a  given  quantity  of  milk,  say  1000  grains,  in  thin  platinum  or  silver 
dishes,  and  maintain  it  by  means  of  a  water-bath,  at  the  temperature  of  212°,  for  three 
hours,  or  until  evaporated  to  dryness.  The  residue  when  weighed  will  give  the 
amount  of  the  .solids  ;  and  the  difference  between  it  and  the  1000  grains  will  be  the 
weight  of  the  water.  If  the  solids  fall  short  of  11*8,  the  proportion  of  the  defi- 
ciency to  the  whole  weight  of  the  milk  may  be  considered  as  representing  the  quan- 
tity of  water  added.  Other  methods  of  estimating  the  proportion  of  water  in  excess 
have  been  based  on  the  specific  gravity  of  the  milk,  which  it  was  supposed  would 
be  lighter  than  the  normal.  Upon  this  principle  it  was  that  lactometers  were  formed. 
But  it  has  been  found  that  this  method  is  not  entirely  reliable  ;  as  the  specific  gravity 
of  the  milk  varies  with  other  causes  besides  an  excess  of  water  :  for  the  removal  of 
the  cream  increases  the  density  of  the  milk,  the  former  being  the  lighter  of  the  two. 
Starch  or  farinaceous  substances  have  been  used  apparently  for  giving  substance  to 
milk  rendered  too  fluid  by  dilution.  This  may  be  detected  by  the  usual  reagent  for 
starch  ;  but  it  must  be  recollected  that,  when  iodine  is  added  to  milk  containing 
starch,  it  acts  on  the  latter  only  after  the  milk  has  been  completely  saturated  with 
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the  iodine,  after  which  the  blue  color  is  produced  by  a  further  addition  of  the  re- 
agent. Chalk  has,  we  believe,  been  used  in  the  adulteration  of  milk,  in  like  manner 
with  the  starch,  for  giving  it  whiteness  and  increasing  its  opacity ;  but  this  and  all 
similar  mineral  bodies  may  be  detected  by  their  subsidence,  if  insoluble,  and  by  re- 
maining behind,  when  the  milk  is  incinerated,  if  more  or  less  soluble.  Many  methods 
have  been  proposed  for  testing  milk.  Want  of  space  prevents  our  making  an  ab- 
stract ;  the  reader  is  referred  to  the  following  accessible  sources  for  further  informa- 
tion :  A.  J.  P.,  1872,  p.  211 ;  1873,  p.  176  ;  1874,  p.  477  ;  1878,  p.  382  ;  1879, 
pp.  23,  250,  553 ;  and  N.  E.,  April,  1875 ;  1876,  p.  172 ;  1877,  pp.  72,  172,  357 ; 
1880,  p.  98;  1881,  p.  117. 

Medical  Properties  and  Uses.  Few  remedies  are  more  important  than  milk 
for  the  sick,  considered  in  its  relations  whether  as  an  article  of  food  or  of  medicine. 
In  the  former  capacity,  its  easy  digestibility,  nutritious  character,  and  entire  want 
of  stimulant  or  irritant  properties,  render  it  peculiarly  useful,  as  an  exclusive  article 
of  diet,  in  many  cases  of  chronic  irritation  or  inflammation  of  the  alimentary  mu- 
cous membrane.  In  obstinate  chronic  diarrhcea,  chronic  dysentery,  and  chronic 
gastritis,  it  will  sometimes  eflfect  cures,  as  an  exclusive  diet,  with  but  little  aid  from 
medicine.  As  a  remedy  in  nausea  and  vomiting,  either  alone  or  attendant  on  other 
diseases,  milk  associated  with  lime-water  in  the  dose  of  a  tablespoonful  of  each  every 
half-hour,  one,  or  two  hours,  according  to  the  severity  of  the  case,  has  long  been 
esteemed  one  of  our  most  efficient  remedies.  In  the  form  of  wine-whey  it  has  from 
time  immemorial  been  used  as  a  gentle  stimulant,  applicable  to  febrile  diseases 
beginning  to  assume  a  low  form  ;  and  still  later,  in  conditions  of  great  debility,  it  is, 
with  brandy,  the  remedy  upon  which  reliance  is  placed  beyond  all  others.  For  the 
mode  of  preparing  and  using  wine-whey,  see  the  article  on  Vinum. 

Externally  milk  is  much  used  in  making  one  of  the  most  convenient  and  eflfectual 
emollient  applications,  that  of  the  bread  and  milk  poultice,  prepared  by  mixing  bread 
thoroughly  with  boiling  hot  milk  over  the  fire ;  a  little  perfectly  fresh  lard  may 
often  be  advantageously  applied  upon  the  surface  of  the  poultice  when  spread,  ia 
order  to  prevent  it  from  becoming  dry  and  sticking  to  the  skin  at  the  edges. 

Off,  Prep.  Mistura  Scammonii,  Br. 

LACTUCA.  Br.     Lettuce. 

(LiC-TU'CA.) 

"  The  flowering  herb  of  Lactuca  virosa.  Linn."  Br. 

Herba  Lactucse,  P.G.;  Herba  LactucaB  Virosae;   Laitue  vireuse,  Fr.j  Giftlattich,  0. 

LACTUCARIUM.  U.S.     Laducarium. 

(LAC-TU-CA'BI-tJM.) 

"  The  concrete  milk-juice  of  Lactuca  virosa.  Linne.     (Nat.  Ord.  Compositae.)" 

U.S. 

Lactucarium,  Fr.;  Giftlatticbsaft,  G. 

Gen.  Ch.  Receptacle  naked.  Calyx  imbricated,  cylindrical,  with  a  membranous 
margin.     Pappus  simple,  stipitate.     Seed  smooth.    Willd. 

The  plants  of  this  genus  yield  when  wounded  a  milky  juice,  to  which,  indeed, 
they  owe  their  generic  name.  In  some  of  them  this  juice  possesses  valuable  nar- 
cotic properties.  This  is  the  case,  among  others,  with  L.  satt'va,  L.  virosa,  and  L. 
altissima.  It  was  supposed  that  our  native  L.  elongata,  or  wild  lettuce,  might  have 
similar  virtues ;  and  Dr.  Bigelow  was  informed  by  physicians  who  had  employed  it, 
that  it  acts  as  an  anodyne,  and  promotes  the  secretion  from  the  skin  and  kidneys. 
But,  according  to  M.  Aubergier,  the  milky  juice  of  this  plant  is  of  a  flat  and  sweetish 
taste  without  bitterness,  contains  much  mannite,  but  no  bitter  principle,  and  is  des- 
titute of  narcotic  properties.  {Ann.  de  Therap.,  1843,  p.  18.)  The  probability  is 
that  it  is  nearly  or  quite  inert.*     Therefore,  though  formerly  holding  a  place  in 

*  An  investigation  of  our  native  Za(?^«ca  elongata  by  Prof.  Maisch  b as  led  to  conclusions  differ- 
ing essentially  from  those  of  M.  Aubergier.  The  milky  juice  collected  by  Prof.  Maisch  himself  from 
plants  in  bis  neighborhood,  was  converted  quickly  into  a  gelatinous  mass,  that  shrunk  much  in 
drying,  and,  so  far  from  a  flat  taste,  had  a  persistent  bitterness,  and  a  heavy,  nauseous,  narcotic 
odor.     Having  prepared  a  syrup  from  this  concrete  juice,  he  gave  it  for  trial  to  Drs.  Da  Costa  and 
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our  national  Pharmacopoeia,  it  has  been  discaided.  In  Europe  Lactuca  scariula  is 
Said  to  be  substituted  for  the  officinal  plant. 

Lactuca  sativa.  Willd.  Sp.  Plant,  ii.  1523  ;  B.  d-  T.  161.  The  garden  lettuce 
is  an  annual  plant.  The  stem,  which  rises  above  two  feet,  is  erect,  round,  simple 
below,  and  branching  in  its  upper  part.  The  lower  leaves  are  obovate,  rounded  at 
the  end,  and  undulating  ;  the  upper  are  smaller,  sessile,  cordate,  and  toothed  ;  both 
are  shining,  and  of  a  yellowish  green  color.  The  flowers  are  pale  yellow,  small,  and 
disposed  in  an  irregular  terminal  corymb.  Before  the  flower-stem  begins  to  shoot, 
the  plant  contains  a  bland  pellucid  juice,  has  little  taste  or  smell,  and  is  much  used 
as  a  salad  for  the  table  ;  but  during  the  period  of  inflorescence  it  abounds  in  a  milky 
juice,  which  readily  escapes  from  incisions  in  the  stem,  and  has  been  found  to  pos- 
sess decided  medicinal  as  well  as  sensible  properties.  The  juice  is  more  abundant  in 
the  wild  than  in  the  cultivated  plants.  The  original  native  country  of  the  garden 
lettuce  is  unknown.  The  plant  has  been  cultivated  from  time  immemorial,  and 
flourishes  equally  in  hot  and  temperate  latitudes.  Some  botanists  suppose  that  L. 
virosa  of  the  old  continent  is  the  parent  of  all  the  varieties  of  the  cultivated  plant. 

Lactuca  virosa.  Willd.  Sp.  Plant,  iii.  ^526  ;  "Woodv.  Med.  Bot.  p.  75,  t.  31  ;  B. 
&  T.  160.  The  acrid  or  strong  scented  lettuce  is  biennial,  with  a  stem  from  two  to  four 
feet  high,  erect,  prickly  near  the  base,  above  smooth  and  divided  into  branches. 
The  lower  leaves  are  large,  oblong-ovate,  undivided,  toothed,  commonly  prickly  on 
the  under  side  of  the  midrib,  sessile,  and  horizontal ;  the  upper  are  smaller,  clasping, 
and  often  lobed;  the  bracts  are  cordate  and  pointed.  The  flowers  are  numerous,  of 
a  sulphur-yellow  color,  and  disposed  in  a  panicle.     The  plant  is  a  native  of  Europe. 

L.  virosa  is  lactesc-ent,  and  has  a  strong  disagreeable  smell  like  that  of  opium,  and 
a  bitterish,  acrid  taste.  It  was  admitted  by  the  late  Edinburgh  and  Dublin  Phar- 
macopceias  as  one  of  the  sources  of  lactucarium,  which  it  is  8aid  to  yield  in  greater 
quantity,  and  of  better  quality,  than  the  garden  lettuce.  Mr.  Schutz.  of  Germany, 
obtained  only  17  grains,  on  the  average,  from  a  single  plant  of  the  garden  lettuce, 
while  a  plant  of  L.  virosa  yielded  56  grains.  The  British  Pharmacopoeia  recognizes 
it,  but  not  for  the  sake  of  its  inspissated  juice,  which  it  has  discarded. 

Lactucarium  is  chiefly  produced  in  Scotland,  in  Rhenish  Prussia,  and  in  France. 
According  to  Mr.  Fairgrieve.  in  Scotland*  the  plant  cultivated  is  L.  virosa,  var.  mon- 
tana.  Late  in  July  or  early  in  August  the  collectors  proceed  over  the  field,  cutting 
the  head  of  each  stalk  and  scraping  the  flow  into  their  vessels.  This  is  repeated 
several  times  daily  until  the  plants  are  exhausted.  (P.  J.  Tr.,  iii.  972.)  M.  Auber- 
gier  is  said  to  be  the  only  French  producer.  He  cultivates  the  L.  altissima,  a  gi- 
gantic Caucasian  plant,  which  reaches  the  height  of  9  feet.  In  collecting,  trans- 
verse incisions  are  made  daily,  beginning  at  the  top.  In  Germany  the  plan  is  the 
same  as  that  practised  in  Scotland.")" 

Lactucarium,^  as  brought  from  England,  is  in  small,  irregular  lumps,  about  the 
size  of  a  pea  or  larger,  of  a  reddish  brown  color  externally,  and  of  a  narcotic  odor 
and  bitter  taste.  As  prepared  near  Edinburgh,  it  is  commonly  in  roundish,  compact, 
and  rather  hard  masses,  weighing  several  ounces.  (  Christison.)  A  variety,  known 
in  our  market  as  German  lactucarium,  is  in  pieces  about  an  inch  and  a  half  by  an 
inch  in  thickness,  four-sided,  with  one  side  convex  and  the  three  others  flat,  or  slightly 
concave  from  shrinking,  as  if  quarter  sections  of  a  saucer-shaped  cake  which  had 
been  divided  before  it  was  quite  dry.  The  color  on  the  outer  or  convex  surface  is 
darkish  brown,  that  of  the  cut  surfaces  light  yellowish  brown.  From  experiments 
by  Messrs.  Parrisli  and  Bakes,  the  German  appears  to  be  inferior  to  the  English ;  as 

August  Muller,  irho  found  it  decidedly  useful,  and  br  the  latter  physician  it  was  pronounced  quite 
equ:il  to  the  imported  German  lactucarium.  Nevertheless  Prof.  Maisch  is  not  prepared  to  substi- 
tute the  concrete  juice  of  the  American  species  growing  wild,  for  the  German  lactucarium  from 
cultivated  plants.  {A.  J.  P.,  1S69,  p.  145.) 

*  For  the  mode  of  cultivating  and  preparing  lactucarium  in  England,  see  a  communication  by 
Mr.  Thos.  Fairgrieve  to  P.  J.  Tr.,  June,  1S73.  p.  972. 

t  For  various  plans  which  have  been  suggested  of  collecting  the  drug,  see  14th  ed.  U.  S.  D. 

J  The  thridaee  of  Dr.  Francois,  at  one  time  supposed  to  be  identical  with  lactucarium,  is  in  all 
probability  nothing  more  than  the  inspissated  ei|)ressed  juice  of  lettuce,  and,  indeed,  was  directed 
as  such  in  the  French  Codex  of  1S37 ;  the  leaves  being  rejected,  and  the  stalks  alone,  near  the  flower- 
ing period,  being  subjected  to  pressure. 
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44  per  cent,  of  spirituous  extract  was  obtained  from  the  latter,  and  only  36  per  cent, 
from  the  former,  while  the  two  extracts  were  about  equal  in  their  sensible  properties. 
(A.  J.  P.,  1860,  p.  226.)  French  lactucarium  resembles  the  German,  except  ia 
being  in  circular  cakes  about  an  inch  and  a  half  in  diameter.  The  officinal  descrip- 
tion is  as  follows.  "  In  sections  of  plano-convex,  circular  cakes,  or  in  irregular, 
angular  pieces,  externally  gray-brown  or  dull  reddish  brown,  internally  whitish  or 
yellowish,  of  a  waxy  lustre."  U.  S.  In  color,  taste,  and  smell  lactucarium  bears 
considerable  resemblance  to  opium,  and  has  sometimes  been  called  lettuce  opium. 
It  docs  not  attract  moisture  from  the  air.  It  yields  nearly  half  its  weight  to  water, 
with  which  it  forms  a  deep  brown  infusion.  It  is  partly  soluble  in  ether  and  alcohol. 
From  its  resemblance  in  sensible  properties  and  therapeutical  effects  to  opium,  it 
was  conjectured  to  contain  morphine,  or  some  analogous  principle ;  but  this  conjec- 
ture has  not  yet  been  verified.  Buchner,  Aubergier,  and  Walz  claim  severally  to 
have  discovered  the  active  principle,  which  has  been  named  lactucln  ;  but  the  sub- 
stances obtained  by  these  diiferent  chemists  are  not  exactly  identical  in  properties ; 
and  the  lactucin  of  Walz  and  Aubergier  is  considered  by  M.  Lenoir  as  owing  its 
bitterness  to  impurities,  separated  from  wjiich  it  is  without  taste  and  inert.  It  is  at 
least  doubtful  whether  the  constituent  upon  which  the  medical  virtues  of  lactucarium 
depend  has  yet  been  isolated.  For  want  of  space  we  give  in  a  note  the  results  of 
various  analyses  of  the  lactucarium  obtained  from  Lactuca  vii-osa* 

*  Buchner  published  experiments  on  lactucarium  in  1832.  His  results  are  not  essentially  differ- 
ent from  those  subsequently  obtained.  The  principle,  named  by  him  lactucin,  was  bitter,  soluble  in 
water,  more  soluble  in  alcohol,  less  so  in  ether,  without  alkaline  reaction  though  precipitated  by 
tannic  acid,  destitute  of  nitrogen,  capable  of  forming  with  acids  very  soluble  bitter  combinations, 
and  not  easily  obtained  perfectly  white  and  crystallized.  (See  P.  J.  Tr.,  vii.  74.) 

Dr.  Walz,  in  1839,  gave  the  following  constituents  of  lactucarium  from  L.  virosa  /  viz.,  a  peculiar 
principle  denominated  luctncin,  volatile  oil,  a  fatty  matter  easily  dissolved  by  ether,  and  another 
of  difficult  solubility  in  that  fluid,  a  reddish  yellow  tasteless  resin,  a  greenish  yellow  acrid  resin, 
common  sugar,  uncrystallizable  sugar,  gum,  pectic  acid,  a  brown  humus-like  acid,  a  brown  basic 
substance,  albumen,  oxalic,  citric,  malic,  and  nitric  acids,  potassa,  lime,  and  magnesia.  Lactucin, 
as  obtained  by  Walz,  is  in  yellow  crystalline  needles,  inodorous,  of  a  strong  and  durable  bitter  taste, 
easily  fusible,  soluble  in  from  60  to  80  parts  of  cold  water,  freely  soluble  in  alcohol,  less  so  in  ether, 
soluble  in  very  dilute  acids,  and  without  alkaline  or  acid  reaction.  (Annnl.  der  Pharm.,  xxxii.  97.) 
It  was  obtained  by  treating  lactucarium  with  alcohol  acidulated  with  one-fifteenth  of  concentrated 
vinegar,  adding  an  equal  volume  of  water,  precipitating  by  subacetate  of  lead,  separating  the  ex- 
cess of  lead  by  sulphuretted  hydrogen,  filtering,  evaporating  by  a  gentle  heat,  treating  the  residuum 
by  ether,  and  allowing  the  solution  to  evaporate. 

M.  Aubergier,  in  his  memoir  presented  to  the  French  Academy  in  1842,  gives  the  following  as 
the  result  of  his  analysis: — 1,  a  bitter  crystallizable  substance  (lactucin),  soluble  in  alcohol  and 
boiling  water,  scarcely  soluble  in  cold  water,  insoluble  in  ether,  without  alkaline  reaction,  and  sup- 
posed to  be  the  active  principle;  2,  mannite;  3,  asparamide;  4,  a  crystallizable  substance  having 
the  property  of  coloring  green  ferric  salts;  5,  an  electro-negative  resin,  combined  witli  potassa; 
6,  a  neutral  resin;  7,  ulmate  of  potassium;  8,  cerin,  myricin,  pectin,  and  albumen;  9,  oxalate, 
malate,  nitrate,  and  sulphate  of  potassium,  cliloride  of  potassium,  phosphate  of  calcium  and  mag- 
nesium, oxides  of  iron  and  manganese,  and  silica.  The  bitter  principle  above  referred  to  separates 
from  its  solution  in  boiling  water,  upon  cooling,  in  pearly  scales.  By  the  action  of  alklBies  it  loses 
its  bitterness,  which  is  not  restored  by  acids.  The  lactescence  of  the  fresh  juice  of  lettuce  is  owing 
to  a  mixture  of  wax  and  resin,  and  not  to  caoutchouc.  The  bitter  principle  of  Aubergier  difiers 
from  that  of  Dr.  Walz  in  being  less  soluble  in  cold  water,  and  insoluble  in  ether. 

M.  Lenoir  considers  the  lactucin  of  these  two  chemists  as  impure,  and  denies  that  it  is  the 
active  principle,  which,  he  thinks,  is  probably  an  alkaloid.  lie  obtained  the  lactucin  pure  by  treat- 
ing the  lactucarium  of  L.  virosa  with  boiling  alcohol,  and  filtering  while  hot.  It  was  deposited  on 
the  cooling  of  the  liquid,  and  afterwards  purified  by  frequent  crystallization  from  alcohol,  and  treat- 
ment with  animal  charcoal.  Thus  obtained,  it  was  without  taste  or  smell,  and  without  effect  upon 
the  system.  It  was  nearly  insoluble  in  water,  but  readily  dissolved  by  alcohol,  ether,  and  the  vol- 
atile and  fixed  oils.  He  proposed  to  name  it  lactucone,  leaving  the  former  name  for  the  active 
principle  when  isolated.  (Ann.  de  Chim.  et  de  Phys.,  Feb.  1847.)  According  to  AValz,  the  lactucone 
of  Lenoir  is  only  the  fatty  matter  discovered  by  himself.  Thieme  could  not  divide  this  into  the 
two  kinds  noticed  by  Walz  as  differing  in  their  solubility  in  ether,  and,  considering  it  as  peculiar, 
proposed  for  it  the  name  of  lactiicerin. 

A  later  analysis  of  lactucarium  is  by  Ludwig.  This  chemist  found,  in  100  parts,  48'63  of  sub- 
stances insoluble  in  water,  and  51"37  of  those  soluble  in  water.  Of  the  insoluble  matter  42'64 
parts  were  of  lactuceriu  or  lactucone,  which  he  obtained  by  first  exhausting  lactucarium  with  water, 
then  treating  the  insoluble  residue  several  times  with  hot  alcohol  of  0-833,  allowing  the  aleoholio 
solution  to  evaporate  slowly,  washing  the  yellowish  substance  thus  procured  with  water,  and  puri- 
fying it  by  resolution  in  alcohol,  and  crystallization.  Thus  obtained,  it  is  in  snow-white  aggre- 
gated granules,  dissolves  in  strong  hot  alcohol  which  deposits  it  on  cooling,  is  readily  soluble  in 
ether  but  insoluble  in  water,  becomes  transparent  and  tenacious  when  moderately  heated  in  a  plat- 
inum dish,  melts  completely  at  a  higher  heat  with  the  escape  of  white  odorous  vapors,  is  incajiable 
of  saponification  by  caustic  potassa,  and  is  therefore  not  properly  a  fat,  and  in  alcoholic  solution 
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Medical  Properties  and  Uses.  That  lettuce  possesses  soporific  properties  is  a 
fact  which  was  kuowu  to  the  ancients ;  but  the  credit  belongs  to  the  late  Dr.  J.  R. 
Coxe,  of  Philadelphia,  of  having  first  proposed  the  employment  of  its  inspissated 
milky  juice  as  a  medicine.  Dr.  Duncan,  senior,  of  Edinburgh,  afterwards  paid 
particular  attention  to  the  subject,  and,  in  his  treatise  on  pulmonary  consumption, 
recommended  lactucarium  as  a  substitute  for  opium,  the  anodyne  properties  of 
which  it  possesses,  without  being  followed  by  the  same  injurious  effects.  From 
this  recommendation,  the  medicine  came  into  extensive  use,  and  was  adopted  as 
officinal  in  several  of  the  Pharmacopoeias.  The  general  inference  which  may  be 
drawn  from  the  recorded  experience  in  relation  to  lactucarium  is,  that  it  has.  in  a 
very  much  inferior  degree,  the  anodyne  and  calming  properties  of  opium,  without 
its  disposition  to  excite  the  circulation,  to  produce  headache  and  obstinate  constipa- 
tion, and  to  derange  the  digestive  organs.  In  this  country  the  medicine  is  occa- 
sionally employed  to  allay  cough,  and  quiet  nervous  irritation.  It  may  be  given  in 
all  cases  in  which,  while  opium  is  indicated  in  reference  to  its  anodyne  or  soothing 
influence,  it  cannot  be  administered  from  idiosyncrasy  of  the  patient.  It  is,  how- 
ever, very  uncertain.  The  dose  is  from  five  to  fifteen  or  twenty  grains  (0-33  to  1 
or  13  Gm.).  An  alcoholic  extract  would  be  a  good  preparation.  The  officinal  fluid 
extract  and  syrup  are  useful  preparations. 

Water  distilled  from  lettuce  {eau  de  laitue)  is  used  in  France  as  a  mild  sedative, 
in  the  quantity  of  from  two  to  four  ounces.  The  fresh  leaves  boiled  in  water  are 
sometimes  employed  in  the  shape  of  cataplasm.  It  is  said  that  in  Egypt  a  mild  oil 
is  derived  from  the  seeds,  fit  for  culinary  use. 

Off.  Prep,  of  Lactuca,  Br.  Extractum  Lactucae,  Br. 

Off.  Prep,  of  Lactucarium,  U.  S.  Extractum  Lactucarii  Fluidum,  U.  S.;  Syrupus 
Lactucarii,  V.  S. 

LAPPA.  U.S.     Lappa.     [Burdock.^ 

(LiP'PA.) 

Radix  Bardanae,  P.  G.;  Bardane,  Fr.;  Klettenwurzel.  G. 

"  The  root  of  Lappa  officinalis.     Allioni.     (^Xat.  Ord.  Compositae.)"    U.S. 

This  drug  seems  to  us  of  such  trivial  importance  that  the  reader  is  referred  to 
Part  II.  for  its  consideration.  There  is  no  officinal  preparation  of  it.  It  is  offici- 
nally  described  as 

"  About  twelve  inches  (30  cm.)  or  more  long,  and  about  one  inch  (25  mm.)  thick ; 
nearly  simple,  fusiform,  fleshy,  longitudinally  wrinkled,  crowned  with  a  tuft  of 
whitish,  soft,  hairy  leaf-stalks;  gray-brown,  internally  paler;  bark  rather  thick,  the 
inner  part  and  the  soft  wood  radially  striate,  the  parenchyma  often  with  cavities 
lined  with  snow-white  remains  of  tissue ;  odor  feeble  and  unpleasant ;  taste  muci- 
laginous, sweetish  and  somewhat  bitter."  U.  S. 

faintly  reddens  litmus  paper.  Besides  this  principle  there  were  3*99  parts  of  tcox,  and  2-00  of 
lignin  and  of  a  substance  which  swelled  in  ammonia,  and  was  insoluble  in  water,  alcohol,  and  ether. 
Of  the  51"37  parts  soluble  in  water,  6-9S  were  albumen,  I'To  lactuceriii  held  in  solution  by  other 
substances,  27'6S  hitter  extract  soluble  in  tenter  and  in  alcohol,  and  14'96  icatery  extract  insoluble  in 
alcohol  of  0'830.  The  former  of  these  extracts  was  found  to  contain  a  peculiar  acid  substance 
called  lactncic  acid,  and  the  lactucin  of  Aubergier.  To  obtain  these  principles.  80  parts  of  lactu- 
carium. in  fine  powder,  were  triturate*!  with  SO  of  pure  cold  diluted  sulphuric  acid,  and  then  mixed 
with  400  parts  of  alcohol  of  0S51 ;  the  liquor  w.is  filtered,  shaken  with  hydrate  of  lime  till  it  yielded 
no  precipitate  with  baryta-water  or  oxalate  of  potassium,  then  decolorized  with  pure  animal  char- 
coal, and  ev.iporated ;  the  brown  tenacious  mass  thus  obtained  (alcoholic  extract)  was  treated  with 
boiling  water,  which  left  behind  a  viscid  substance:  the  aqueous  solution  was  treated  with  animal 
charcoal,  and  on  being  evaporated  yielded  a  mixture  of  lactucic  acid  and  lactucin  ;  these  were  sep- 
arated by  dissolving  the  mixture  in  boiling  water,  which  on  cooling  deposited  the  latter  in  white 
crystalline  scales,  and  gave  up  the  former  on  subsequent  evaporation.  Lactucic  acid  is  of  difiicult 
crystallization,  light  yellow,  strongly  bitter,  without  sour  taste,  of  an  acid  reaction,  and  readily 
soluble  in  alcohol  and  water.  It  has  as  much  claim  as  any  other  discovered  substance  to  be  con- 
sidered the  active  principle  of  lactucarium.  Lactucin,  purified  by  animal  charcoal,  is  in  white 
pearly  scales,  the  solution  of  which  exhibits  no  reaction  with  subacetate  of  lead,  or  solution  of 
iodine.  It  is  dissolved  without  change  of  color  by  concentrated  sulphuric  acid.  Besides  the  above 
ingredients,  Ludwig  found  also  in  lactucarium  a  g^ibtiance  resembling  mauuite,  oxalic  acid,  another 
orgrinic  acid  not  well  determined,  n  soft  resin,  potassa,  magnesia,  and  oxide  of  iron.  Distilled  with 
diluted  sulphuric  acid,  it  gave  an  acid  product  smelling  like  lactucarium,  which,  saturated  with 
carbonate  of  calcium,  and  again  distilled  with  bisulphate  of  potassium,  yielded  an  acid  fluid  baring 
the  odor  of  valerian.  {A.  J.  P.,  \x.  57.) 
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LARICIS  CORTEX.  Br.     Larch  Bark 

(LA-KI'CIS  COR'TEX.) 

"  The  bark,  deprived  of  its  outer  layer,  of  Larix  Europaea,  D.  C. ;  Abies  Larix, 
Rich. ;  the  common  Larch."  Br. 

Kcorce  de  Mcleze,  Fr.;  LlLrchenrinde,  G. 

For  the  botanical  history  of  the  Larix  Europsea,  see  Terebinthina. 

Examined  by  Prof.  Aldridge,  Larch  Bark  was  found  to  contain  gum,  starch, 
resin,  and  tannic  acid  of  the  kind  which  precipitates  the  salts  of  iron  olive-green. 
Dr.  John  Stenhouse  has  obtained  from  it  a  peculiar  volatile  principle,  which  he  has 
not  found  in  other  trees  of  the  Pine  family,  and  which,  as  it  has  acid  properties, 
though  extremely  feeble,  he  proposes  to  name  larixinic  acid  (Jarixine).  It  is 
obtained  by  evaporating  an  infusion  of  the  bark  to  the  consistence  of  syrup,  and 
submitting  the  residue  to  distillation  in  a  glass  retort  or  silver  alembic,  by  means  of 
a  sand-bath  cautiously  heated.  A  portion  of  the  larixinic  acid  comes  over  and  con- 
denses in  crystals,  but  the  greater  part  is  dissolved  in  the  liquid  distillate.  This  on 
careful  distillation  deposits  the  impure  acid,  which  may  be  purified  by  pressing  it  in 
bibulous  paper,  again  crystallizing  from  a  strong  watery  solution,  and  lastly  subliming 
once  or  twice.  Larixinic  acid  is  most  abundant  in  the  young  bark.  It  is  in  beau- 
tiful white,  lustrous  crystals,  often  more  than  an  inch  long,  of  a  peculiar  somewhat 
empyreumatic  smell,  and  a  slightly  bitter  and  astringent  taste,  inflammable,  vola- 
tilizing at  93°  C.  (1994°  F.)  and  melting  at  153°  C.  (307-4°  F.),  soluble  in  87-88 
parts  of  water  at  56°  F.,  very  soluble  in  boiling  water,  soluble  in  cold  but  much 
more  so  in  hot  alcohol,  and  sparingly  soluble  in  ether.  It  readily  crystallizes  from 
its  solutions.  A  very  singular  and  characteristic  property  is  that  of  forming,  when 
added,  in  strong  solution,  in  excess,  to  baryta-water,  a  bulky,  transparent,  gelatinous 
precipitate,  occupying  the  whole  measure  of  the  liquids  if  concentrated.  The  prob- 
able formula  of  the  acid  is  CjgHjgOj. 

Medical  Properties  and  Uses.  The  inner  larch  bark  possesses  astringent  ana 
gently  stimulant  properties,  and  is  supposed  to  have  a  special  tendency  to  the 
mucous  membranes.  It  has  been  found  particularly  efficacious  in  purpura  and 
other  hemorrhagic  afiections,  especially  haemoptysis,  and  has  been  given  in  bron- 
chitis with  copious  expectoration,  and  in  diseases  of  the  urinary  passages.  It  has 
been  used  also,  mixed  with  soap  and  glycerin,  as  a  local  remedy  in  psoriasis,  chronic 
eczema,  and  other  cutaneous  affections.  The  usual  forms  of  exhibition  are  those  of 
extract  *  and  tincture,  the  former  in  the  dose  of  from  three  to  five  grains  (0-20  to 
0-33  Gm.),  the  latter  from  thirty  minims  to  a  fluidrachm  (1*9  to  3-75  C.c.)  or  more, 
every  three  or  four  hours.f 

Off.  Prep.  Tinctura  Laricis,  Br. 

LAURO-CERASI  FOLIA.  Br.     Cherry-laurel  Leaves. 

(LAU'RO-CER'A-Si  FO'Ll-A.) 

"  The  fresh  leaves  of  Prunus  Lauro-cerasus,  Linn. ;  the  Common  or  Cherry 
Laurel."  Br.     {Nat.  Ord.  Amygdalaceae.) 

Laurier  eerise,  Fr.;  Kirschlorbeer,  G.;  Lauro-ceraso,  It. 

Gen.  Cli.  Differing  from  Prunus  only  in  its  fruit  being  destitute  of  bloom,  with 
the  stone  round  instead  of  acute,  and  the  leaves  when  in  bud  folded  flat,  not  rolled 
up.  (Lindley,  Flor.  3Ied.,  232.) 

Cerasiis  Lauro-cerasus.  De  Cand.  Prodrom.  ii.  540. — Prunus  Lauro-cerasus. 
Willd.  Sp.  Plant,  ii.  988 ;  B.  &  T.  98.  This  is  a  small  evergreen  tree,  rising  15 
or  20  feet,  with  long  spreading  branches,  which,  as  well  as  the  trunk,  arc  covered 
with  a  smooth,  blackish  bark.  The  leaves,  standing  alternately  on  short  strong  foot- 
stalks, are  oval-oblong,  from  five  to  seven  inches  in  length,  acute,  finely  toothed, 
firm,  coriaceous,  smooth,  beautifully  green  and  shining,  with  oblique  nerves,  and 
yellowish  glands  at  the  base.  The  flowers  are  small,  white,  strongly  odorous,  and 
disposed  in  simple  axillary  racemes.  The  fruit  is  an  oval  drupe,  very  similar  in  shape 
and  structure  to  a  small  black  cherry. 

*  The  extract  may  bo  made  according  to  the  U.  S.  formula  for  extract  of  rhubarb, 
t  From  Dnb.  Hosp.  Gaz.,  April  15,  1858,  and  Jan.  15,  1859  ;  Med.  Times  and  Gaz.,  Nov.  1859,  p. 
476  J  and  A.  J.  P.,  Nov.  1862,  p.  556,  etc. 
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The  cherry-laurel  is  a  native  of  Asia  Minor,  but  is  cultivated  in  Europe,  both  for 
medical  use  and  for  the  beauty  of  its  shining  evergreen  foliage.  Almost  all  parts 
of  it  are  more  or  less  impregnated  with  the  odor  of  hydrocyanic  acid. 

In  their  recent  and  entire  state  cherry-laurel  leaves  have  scarcely  any  smell ;  but, 
when  bruised,  they  emit  the  characteristic  odor  of  the  plant  in  a  high  degree.  Their 
taste  is  somewhat  astringent  and  strongly  bitter,  with  the  flavor  of  the  peach  kernel. 
By  drying  they  lose  their  odor,  but  retain  their  bitterness.  They  yield  a  peculiar  oil 
and  hydrocyanic  acid  by  distillation  with  water,  which  they  strongly  impregnate  with 
their  flavor.  One  pound,  avoirdupois,  of  the  fresh  leaves  yields  40-5  grains  of  the 
oil.  (Centralb.,  1855,  p.  205.)  The  oil  resembles  that  of  bitter  almonds,  for  which 
it  is  said  to  be  sometimes  sold  in  Europe,  where  it  is  employed  to  flavor  liquors  and 
various  culinary  preparations ;  but,  as  it  is  highly  poisonous,  danger  may  result 
from  its  careless  use.  It  has  not  been  determined  how  far  the  mode  of  production 
of  this  oil  resembles  that  of  bitter  almonds.  (See  Amygdala  Amara.)  Chemists 
have  failed  in  obtaining  amygdalin  from  the  leaves.  That  the  oil  exists  already 
formed,  to  a  certain  extent,  in  the  fresh  leaves,  is  rendered  probable  by  the  fact, 
stated  by  AYinckler,  that  they  yield  it  in  considerable  quantity  when  distilled  without 
water.  {Joum.  de  Pharm.,  xxv.  195.)  The  fresh  leaves  are  used  to  flavor  milk, 
cream,  etc.,  and  more  safely  than  the  oil ;  though  they  also  are  poisonous,  when  too 
largely  employed.  (See  Aqua  Lauro-Cerasi.y 

Medical  Properties  and  Uses.  The  leaves  of  the  cherry-laurel  possess  properties 
similar  to  those  of  hydrocyanic  acid;  and  the  water  distilled  from  them  is  much 
employed  in  various  parts  of  Europe  for  the  same  purposes  as  that  active  medicine. 
But  it  is  deteriorated  by  age,  and  therefore,  as  kept  by  pharmacists,  must  be  of  vari- 
able strength.  Mr.  J.  Broker,  a  Dutch  pharmacologist,  has  satisfied  himself,  by  numer- 
ous experiments,  that  the  proportion  of  hydrocyanic  acid  in  the  leaves  varies  with 
the  season,  the  age  of  the  plant,  the  character  of  the  soil  and  of  the  weather,  and 
thinks  that,  in  consequence  of  this  variability,  they  are  inferior  for  medical  use  to 
bitter  almonds,  which  in  this  respect  have  a  more  uniform  composition.  He  found 
the  proportion  of  the  acid  in  the  leaves  greatest  in  July,  and  least  in  February. 
(B.  and  F.  Med.-  Chir.  Rev.,  Oct,  1868,  p.  517.)  It  is  not,  therefore,  to  be  regretted 
that  the  want  of  the  plant  in  this  country  has  prevented  the  general  introduction  of 
60  variable  a  remedy  as  the  distilled  water. 

Off.  Prej).  Aqua  Lauro-cerasi,  Br. 

LAVANDULA.   U.S.    Lavender. 

(L.\-VX!f'DU-LA.) 

"  The  flowers  of  Lavandula  vera.  De  Candolle.     {Nat.  Ord.  Labiatae.")  U.  S. 

Flores  Lavandulae,  P.  G.;  Lavender  Flowers ;  Lavande,  Fleurs  de  Lavande,  Fr.;  Lavandel- 
blumen,  Lavandelbliithen,  G.;  Lavandola,  It.;  Espliego,  Alhucema,  Sp. 

Gen.  Ch.  Calyx  ovate,  somewhat  toothed,  supported  by  a  bract.  Corolla  resu- 
pine.     Stamens  within  the  tube.    Willd. 

Lavandula  vera.  De  Cand.  Flor.  Fr.  Sup.  p.  398. — L.  Spica.  Willd.  Sp. 
Plant,  iii.  60 ;  Woodv.  3Ied.  Bot.  p.  321,  t.  114;  B.  &  T.  199.  The  Lavandula 
Spica  of  Linnaeus  includes  two  distinct  species,  which  were  considered  by  him  merely 
as  varieties  of  the  same  plant,  but  have  been  separated  by  subsequent  botanists.  Of 
these,  the  officinal  plant,  the  narrow-leaved  variety  of  Linnfeus,  has  been  denomi- 
nated by  De  Candolle  L.  vera,  while  the  broad-leaved  variety  still  retains  the  title  of 
L.  Spica.     The  latter  is  scarcely  cultivated  iu  the  United  States. 

Common  lavender  is  a  small  shrub,  usually  not  more  than  two  or  three  feet  high, 
but  sometimes  as  much  as  six  feet.  The  stem  is  woody  below,  and  covered  with  a 
brown  bark  ;  above,  is  divided  into  numerous,  slender,  straight,  herbaceous,  pubes- 
cent, quadrangular  branches,  furnished  with  opposite,  sessile,  narrow,  nearly  linear, 
entire,  and  green  or  glaucous  leaves.  The  flowers  are  small,  blue,  and  disposed  ia 
interrupted  whorls  around  the  young  shoots,  forming  terminal  cylindrical  spikes. 
Each  whorl  is  accompanied  with  two  bracts.  The  corolla  is  hairy,  glandular  on  tha 
outside,  tubular,  and  labiate,  with  the  lower  lip  divided  into  three  segments,  the 
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upper  larger  and  bifid.  The  four  stamens  are  -within  the  tube.  The  calyx  is 
tubular,  blue-gray,  hairy,  five-toothed,  the  upper  tooth  largest  and  roundish  rhomboid. 

The  plant  is  a  native  of  Southern  Europe,  and  covers  vast  tracts  of  dry  and  bar- 
ren land  in  Spain,  Italy,  and  the  south  of  France.  In  England  it  is  very  largely 
cultivated  for  commercial  purposes,  often  covering  many  acres.  For  method  of  cul- 
ture, see  Bast.  Med.  and  Surg.  Journ.,  Aug.  1873,  p.  165.  It  is  cultivated  in  our 
gardens,  and  in  this  country  flowers  in  August.  It  is  said  that  in  fields,  when  too 
thickly  planted,  it  is  apt  to  suffer  from  a  disease  consequent  on  the  noxious  influ- 
ence of  its  own  aroma,  which  is  relieved  by  thinning  the  plants.  (P.J.  Tr.,  x.  119.) 
All  parts  of  it  are  aromatic.  The  spikes  should  be  cut  when  they  begin  to  bloom. 
Lavender  flowers  have  a  strong  fragrant  odor,  and  an  aromatic,  warm,  bitterish  taste. 
They  retain  their  fragrance  long  after  drying.  Alcohol  extracts  their  virtues  ;  and 
a  volatile  oil  upon  which  their  odor  depends  rises  with  that  liquid  in  distillation. 
The  oil  maybe  procured  separate  by  distilling  the  flowers  with  water.  (See  Oleum 
Lavandulae.)  Hager  obtained  from  a  pound  of  the  fresh  flowers  from  half  a  drachm 
to  two  drachms  of  the  oil. 

Medical  Properties  and  Uses.  Lavender  is  an  aromatic  stimulant  and  tonic, 
esteemed  useful  in  certain  conditions  of  nervous  debility,  but  seldom  given  in  its 
crude  state.  The  products  obtained  by  its  distillation  are  much  used  in  perfumery, 
and  as  adjuvants  to  other  medicines,  which  they  render  at  the  same  time  more 
acceptable  to  the  palate,  and  cordial  to  the  stomach. 

Off.  Prep.  Oleum  Lavandulae  ;  Vinum  Aromaticum,   IT:  S. 

LEPTANDRA.  U.S.     Leptandm.     [Culver's  RooQ 

(LEP-TAN'DRA.) 

"  The  rhizome  and  rootlets  of  Leptandra  virginica.  Nuttall.  (Veronica  virginica, 
Linne.     Nat.  Ord.  Scrophulariaceae.)"    fJ.  S. 

Culver's  Physic,  Black  Root;  Racine  de  Leptandra,  s.  de  V6ronique  de  Virginia,  Fr.;  Leptan- 
dra-Wurzel,  G. 

Gen.  Ch.  Calyx  five-parted,  segments  acuminate.  Corolla  tubular-campanulate, 
border  four-lobed,  a  little  ringent,  unequal,  the  lower  lamina  narrower.  Stamens 
and  at  length  the  pistils  much  exserted ;  filaments  below,  and  tube  of  the  corolla 
pubescent.  Capsule  ovate,  acuminate,  two-celled,  many-seeded,  opening  at  the  sum- 
mit.  Nuttall. 

The  genus  Leptandra  was  separated  by  Nuttall  from  the  Veronica  of  Linnaeus ; 
and,  though  the  new  genus  is  not  generally  admitted  and  is  probably  not  distinct, 
it  is  retained  here,  following  the  U.  S.  Pharmacopoeia. 

LeptandraVirqinica.  Nuttall,  Genera  of  N.  Am.  Plants,  i.  7  ;  Rafinesque,  Med. 
Flora,  vol.  ii. —  Veronica  Virginica,  Linn.;  Gray,  Man.  of  Bot.  etc.  p.  290.  This 
plant,  commonly  called  Culver  s  root,  or  Culver  s  physic,  is  an  herbaceous  perennial, 
with  a  simple,  erect  stem,  three  or  four  feet  high,  smooth  or  downy,  furnished  with 
leaves  in  whorls,  and  terminating  in  a  long  spike  of  white  flowers.  The  leaves,  of 
which  there  are  from  four  to  seven  in  each  whorl,  are  lanceolate,  pointed,  and  mi- 
nutely serrate,  and  stand  on  short  footstalks.  A  variety  was  seen  by  Pursh  with 
purple  flowers,  which  was  described  and  figured  as  a  distinct  species  by  Eafinesque, ' 
under  the  name  of  L.  purpurea.  The  plant  flowers  in  July  and  August.  It  grows 
throughout  the  United  States  east  of  the  Mississippi,  affecting  mountain  meadows 
in  the  South,  and  rich  woods  in  the  North,  and  is  not  unfrequently  cultivated. 

Properties.  The  root  consists  of  a  rhizome  or  root-stalk  several  inches  in  length, 
sometimes  branched,  with  numerous  long  slender  radicles.  As  found  in  commerce, 
the  rhizome  is  usually  broken  into  pieces  an  inch  or  more  long,  from  two  to  four 
lines  in  thickness,  either  beset  with  the  rootlets  or  very  rough  from  their  remains 
when  broken,  very  hard  and  flrm,  and  of  difiicult  fracture,  dark  brown  exter- 
nally, light  colored  and  ligneous  within.  The  rootlets  are  round,  smooth,  slender, 
generally  broken,  but,  when  not  so,  six  inches  or  more  in  length,  and  almost  black, 
being  much  darker  colored  than  the  caudex.  The  officinal  description  is  as  fol- 
lows. "  Horizontal,  from  four  to  six  inches  (10  to  15  cm.)  long,  and  about  a 
quarter  of  an  inch  (6  mm.)  thick,  somewhat  flattened,  bent  and  branched,  deep 
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blackish  brown,  with  cup-shaped  scars  on  the  upper  side,  hard,  of  a  woody  fracture, 
with  a  thin,  blackish  bark,  a  hard,  yellowish  wood,  and  a  large,  purplish  brown, 
about  six-rayed  pith ;  rootlets  thin,  wrinkled,  very  fragile ;  inodorous ;  taste  bitter 
and  feebly  acrid."  U.  S.  The  odor  is  feeble  and  not  disagreeable,  the  taste  bitter- 
ish, somewhat  nauseous,  and  feebly  acrid.  Water  and  alcohol  extract  the  virtues 
of  the  root.  According  to  Prof  E.  S.  Wayne,  of  Cincinnati,  it  contains  volatile 
oil,  extractive,  tannin,  gum,  resin,  and  a  peculiar  crystalline  principle,  to  which  the 
virtues  of  the  medicine  may  be  ascribed.  To  this  principle  the  name  of  leptandrin 
properly  belongs.  Prof.  F.  F.  Mayer  confirmed  the  presence  of  the  crystalline  prin- 
ciple, and  proved  it  to  be  a  glucoside.  Prof  Wayne  obtained  it  by  treating  an  in- 
fusion of  the  root  with  subacetate  of  lead,  filtering,  precipitating  the  excess  of  lead 
by  carbonate  of  sodium,  filtering  to  separate  the  carbonate  of  lead,  passing  the  fil- 
tered liquid  through  animal  charcoal  which  absorbed  all  the  active  matter,  washing 
the  charcoal  with  water  till  the  washings  began  to  be  bitter,  then  treating  it  with 
boiling  alcohol,  and  allowing  the  alcoholic  solution  to  evaporate  spontaneously.  By 
dissolving  the  powder  thus  obtained  in  water,  treating  this  with  ether,  and  allowing 
the  ether  to  evaporate,  needle-shaped  crystals  were  obtained,  which  had  the  bitter 
taste  of  the  root.  The  resinous  matter  obtained  by  making  a  tincture  of  the  root 
and  precipitating  this  with  water,  has  been  improperly  called  leptandrin,  and  con- 
sidered the  active  principle.  The  pure  resin  is  probably  inert ;  and  the  preparation 
referred  to  owes  what  activity  it  may  possess  to  some  of  the  true  leptandrin  associ- 
ated with  it.  Leptandrin  is  soluble  in  water,  alcohol,  and  ether.  It  has  not  been 
isolated  for  use.  {Proc.  A.  P.  A.,  1856,  p.  34.)  Subsequently  Mr.  Wayne  obtained 
from  the  root  a  saccharine  principle,  having  the  properties  of  mannife.  (^A.  J.  P., 
1850,  p.  557.)     The  chemistry  of  leptandra  needs  further  investigation. 

Medical  Properties.  The  recent  root  is  said  to  act  violently  as  a  cathartic,  and 
sometimes  as  an  emetic.  In  the  dried  state  it  is  much  milder,  but  less  certain.  The 
practitioners  calling  themselves  Eclectics  consider  it  an  excellent  cholagogue,  and  use 
both  the  impure  resin,  which  they  call  leptandrin,  and  the  root  itself  as  a  substitute 
for  mercurials.*  Dr.  A.  P.  Dutcher,  of  Cleveland,  Ohio,  has  not  found  it  to  act 
decidedly  on  the  liver,  but  believes  that  it  has  a  special  influence  on  the  muciparous 
follicles  of  the  intestines,  and  acts  very  advantageously  in  cases  of  duodenal  indi- 
gestion and  chronic  constipation.  (^Med.  and  Surg.  Rep.,  March  28,  1868.)  Prof. 
Rutherford,  in  his  experiments  upon  dogs,  found  leptandrin  to  act  rather  feebly 
upon  the  liver.  The  full  cathartic  dose  of  the  powder  is  from  twenty  grains  to  a 
drachm  (l-S-SQ  Gm.)  ;  that  of  the  impure  resin  referred  to,  from  two  to  four  grains 
(018-0-26  Gm.).  Dr.  J.  Adolphus  says  that,  in  the  dose  of  one  or  two  grains 
(0-065-0-13  Gm.),  the  powder  acts  like  rhubarb.  On  the  same  authority,  from 
five  to  ten  drops  (0-3-0-6  C.c.)  of  a  strong  tincture,  given  every  two  hours,  pro- 
duce a  mild  aperient  effect.   (Ihid.,  Jan.  11,  1868,  p.  23.) 

Off.  Prep.  Extractum  Leptandrae,  U.  S.;  Extractum  Leptandrse  Fluidum,  U,  S. 

LIMOXES.     Lemons. 

(LI-M0'XE§.) 

"  The  fruit  of  Citrus  Limonum." 

Limons,  Citrons,  Fr.;  Limonen,  Citronen,  G.;  Limoni,  It.;  Limones,  Sp. 

LIMONIS  CORTEX.  U.  S.,  Br.     Lemon  Peel. 

(LI-MO'NIS  COR'TEX.) 

"  The  rind  of  the  recent  fruit  of  Citrus  Limonum.  Risso.  (Nat.  Ord.  Auran- 
tiacefe.)"  U.  S.  "  The  outer  part  of  the  rind  of  the  fresh  fruit  of  Citrus  Limonum. 
D.  C.     Lemons  are  imported^  from  Southern  Europe."  Br. 

Cortex  Fructus  Citri,  P.G.;  Ecorce  (Zestc)  de  Citron,  de  Limon,  Fr.;  Citronenschale,  Limonen- 
Bchale,  G. 

*  Prof.  J.  U.  Lloyd  communicated  a  process  for  resin  of  leptandra  (or  leptandrin)  to  the  Amer. 
Pharm.  Association  in  18S0.  (See  A.  J.  P.,  1880,  p.  491.) 
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LIMONIS  SUCCUS.  U.S.,  Br.     Lemon  Juice. 

(LI-M0'NI8  SUC'CyS.) 

"  The  freshly  expressed  juice  of  the  ripe  fruit  of  Citrus  Limonuna.  Risso.  (Nat. 
Ord.  Aurantiacese.)"  I/.  iS.  "  The  freshly  expressed  juice  of  the  ripe  fruit  of  Citrus 
Limonum.  D.  C."  Br. 

Succus  Citii;  Lime  Juice;  Sue  de  Citron  (de  Limon),  Fr.;  Citronensaft,  Limonensaft,  G. 

For  some  general  remarks  on  the  genus  Citrus,  see  Aurantil  Cortex. 

Citrus  medial.  Willd.  Sj^.  Plant,  iii.  1426;  Woodv.  Med.  Bot.  p.  582,  t.  189. 
This  tree  closely  resembles  Citrus  Auraiitium,  before  described.  The  leaves,  how- 
ever, are  larger,  slightly  indented  at  the  edges,  and  stand  upon  footstalks  which  are 
destitute  of  the  winged  appendages  that  characterize  the  other  species.  The  flowers, 
moreover,  have  a  purplish  tinge  on  their  outer  surface,  and  the  fruit  is  entirely  dif- 
ferent in  appearance  from  the  orange.  There  are  several  varieties  of  Citrus  medica, 
which  some  botanists  consider  as  distinct  species,  but  which  scarcely  differ  except  in  the 
character  of  their  fruit.  Those  particularly  deserving  of  notice  are  the  citron,  lemon, 
and  lime.  1.  In  the  citron,  C.  medica  of  Risso  {Bcntley  &  Trimen,  p.  53),  the  fruit 
is  very  large,  sometimes  six  inches  in  length,  ovoidal,  with  a  double  rind,  of  which  the 
outer  layer  is  yellowish,  thin,  unequal,  rugged,  with  innumerable  vesicles  filled  with 
essential  oil ;  the  inner  is  white,  very  thick,  and  spongy.  It  is  divided  in  the  interior 
into  nine  or  ten  cells,  filled  with  oblong  vesicles,  which  contain  an  acid  juice  pre- 
cisely like  that  of  the  lemon,  and  used  for  the  same  purposes.  The  rind  is  applied  to 
the  preparation  of  conserves,  to  which  it  is  adapted  by  its  thickness.  The  fruit  is 
called  cedrat  by  the  French.  2.  The  lemon  (C.  medica,  var.  Union  of  Linn.,  Citrus 
Limonium  of  Risso)  (Bentley  &  Trimen,  p.  54)  is  smaller  than  the  preceding,  with 
a  smoother  and  thinner  rind,  a  pointed  nipple-shaped  summit,  and  a  very  juicy,  acid 
pulp.  In  other  respects  it  closely  resembles  the  citron,  to  which,  however,  it  is  usu- 
ally preferred  in  consequence  of  the  greater  abundance  of  its  juice.  3.  The  lime  is 
still  smaller  than  the  lemon,  with  a  smoother  and  thinner  rind,  oval,  rounded  at  the 
extremities,  of  a  pale  yellow  or  greenish  yellow  color,  and  abounding  in  a  very  acid 
juice,  which  renders  it  highly  useful  for  the  purposes  to  which  the  lemon  is  applied. 
It  is  the  product  of  the  variety  C.  acris  of  Miller. 

The  Citrus  medica,  like  the  orange-tree,  is  a  native  of  Asia.  It  is  now  known 
to  grow  wild  in  Northern  India,  and  was  introduced  into  Europe  from  Persia  or 
Media.  It  was  first  cultivated  in  Greece,  afterwards  in  Italy,  so  early  as  the  second 
century,  and  has  now  spread  over  the  whole  civilized  world,  being  raised  by  artificial 
heat  where  the  climate  is  too  cold  to  admit  of  its  exposure  during  winter  to  the 
open  air. 

We  are  supplied  with  lemons  and  limes  chiefly  from  the  West  Indies  and  the 
Mediterranean.  Though  the  former  of  these  fruits  only  is  directed  by  the  United 
States  Pharmacopoeia,  both  kinds  are  employed  indiscriminately  for  most  medicinal 
purposes  ;  and  the  lime  affords  a  juice  at  least  equal,  in  proportional  quantity  and 
acidity,  to  that  obtained  from  the  lemon. 

As  lemons  rapidly  deteriorate  on  keeping,  if  exposed  to  the  air,  the  suggestion  of 
protecting  them  by  a  varnish  of  shellac  dissolved  in  alcohol,  made  by  Mr.  George  Mee, 
of  London,  is  not  without  value.  Mr.  Mee  found  that  lemons  thus  covered  with  var^ 
nish  continued  sound  for  many  months.   (See  A.  J.  P.,  1866,  p.  474.) 

Properties.  The  exterior  rind  of  the  lemon  has  a  fragrant  odor,  and  a  warm, 
aromatic,  bitter  taste,  somewhat  similar  to  that  of  the  orange,  though  less  agreeable. 
It  is  usually  found  in  narrow,  thin  bands,  with  very  little  of  the  spongy,  white, 
inner  layer  adhering  to  it.  It  coYitains  a  bitter  principle,  and  yields,  by  expression 
or  distillation,  an  essential  oil,  which  is  much  used  for  its  flavor.  Both  this  and  the 
rind  itself  are  recognized  in  the  Pharmacopoeias.  (See  Oleum  Limonis.')  When  the 
white  spongy  portion  of  the  rind  is  boiled  in  water,  and  the  decoction  evaporated, 
crystals  are  deposited,  of  a  substance  called  hesperidin.  This  is  a  glucoside,  and  has 
the  formula  Cj^H^gO,,,  and  is  decomposed  by  dilute  acids  into  hesperetin,  Ci^Hj^Og, 
and  glucose,  CgHj^Og.  It  turns  dingy  black  when  gently  warmed  with  alcoholic  solu- 
tion of  ferric  chloride.  It  is  bitter,  but,  as  it  is  found  most  largely  in  the  spongy  and 
comparatively  tasteless  part  of  the  rind,  it  may  be  doubted  whether  it  is  entitled  to 
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be  considered  as  the  active  bitter  principle.  (See  A.  J.  P.,  xxvi.  553.)     Lemon 
peel  yields  its  virtues  to  water,  wine,  and  alcohol. 

The  juice  is  the  part  for  which  the  fruit  is  most  esteemed.  It  is  sharply  acid,  with 
a  peculiar  grateful  flavor,  and  consists  chiefly  of  citric  acid  (some  10  per  cent.),  gum 
and  sugar  (3  to  4  per  cent.),  and  inorganic  salts  (2-28  per  cent.).  It  sometimes 
has  in  it  a  little  volatile  oil,  derived  by  pressure  from  the  rind.  The  U.  S.  P.  gives 
the  following  standard  tests.  "  Sp.  gr.  not  less  than  1-030.  On  evaporating  a 
portion  of  the  juice  to  dryness  and  igniting  the  residue,  not  more  than  05  per 
cent,  of  ash  should  remain.  Fresh  Lemon  Juice  contains  about  7  per  cent,  of 
citric  acid."  U.  S.  As  lemons  cannot  always  be  obtained,  the  juice  is  often  kept  in 
a  separate  state ;  but,  from  its  liability  to  spontaneous  decomposition,  it  speedily 
becomes  unfit  for  medical  use  ;  and,  though  various  means  have  been  resorted  to  for 
its  preservation,  it  can  never  be  made  to  retain  for  any  length  of  time  its  original 
flavor  unaltered.  The  best  substitute  for  lemon  juice  is  a  solution  of  crystallized 
citric  acid  in  water,  in  the  proportion  of  about  an  ounce  to  the  pint,  with  the  addi- 
tion of  a  little  oil  of  lemon,  but  even  this  solution  is  nearly  useless  as  an  antiscor- 
butic. One  of  the  most  effectual  methods  of  preserving  the  juice  is  to  allow  it  to 
stand  for  a  short  time  after  expression,  till  a  coagulable  matter  separates,  then  to 
filter,  and  introduce  it  into  glass  bottles,  with  a  stratum  of  almond  oil  or  other  sweet 
oil  upon  its  surface.  It  will  keep  still  better,  if  the  bottles  containing  the  filtered 
juice  be  suffered,  before  being  closed,  to  stand  for  fifteen  minutes  in  a  vessel  of  boil- 
ing water.  Another  mode  is  to  add  one-tenth  of  alcohol,  and  to  filter.  The  juice 
may  also  be  preserved  by  concentrating  it  either  by  evaporation  with  a  gentle  heat, 
or  by  exposure  to  a  freezing  temperature,  which  congeals  the  watery  portion,  and 
leaves  the  juice  much  stronger  than  before.  When  used,  it  may  be  diluted  to  the 
former  strength  ;  but,  though  the  acid  properties  are  retained,  the  flavor  of  the 
juice  is  found  to  have  been  deteriorated.  Lemon  syrup  is  another  form  in  which 
the  juice  is  preserved. 

The  British  Pharmacopoeia  gives  the  average  sp.  gr.  of  lemon  juice  at  1-039,  and 
the  average  quantity  of  citric  acid  in  a  fluidounce  of  it,  325  grains.  According  to 
Mr.  W.  W.  Stoddart,  these  quantities  do  not  correspond,  the  sp.  gr.  being  too  great 
for  the  weight  of  the  acid.  Mr.  Stoddart  himself  found,  in  lemons  from  six  different 
sources,  an  average  of  42-53  grains  in  an  ounce  of  the  juice,  and  a  mean  sp.  gr. 
of  1-044.  By  other  authorities  the  proportions  are  given  very  differently.  Thus 
Mr.  Watts  gives  205  grains  to  the  ounce,  or  4-7  per  cent,  of  the  juice.  But  the 
fact  is  that  the  quantity  of  acid  varies  very  greatly.  Mr.  Stoddart  found  it  to 
diminish  rapidly  with  the  advance  of  summer,  with  little  change  in  the  sp.  gr, 
(P.  J.  Tr.,  Oct.  1868,  p.  203.) 

A  solution  of  tartaric  acid  in  water,  with  the  addition  of  a  little  sulphuric  acid, 
and  flavored  with  the  oil  of  lemons,  has  been  fraudulently  substituted  for  lemon 
juice,  particularly  as  an  antiscorbutic  on  long  voyages,  for  which  purpose  it  is  quite 
useless.  An  application  of  the  tests  for  tartaric  and  sulphuric  acid  will  at  once 
detect  the  fraud. 

Medical  Properties  and  Uses.  The  rind  of  the  lemon  is  sometimes  used  to 
qualify  the  taste  and  increase  the  power  of  stomachic  infusions  and  tinctures.  The 
juice  is  refrigerant,  and,  properly  diluted,  forms  a  refreshing  and  agreeable  beverage 
in  febrile  and  inflammatory  affections.  It  may  be  given  with  sweetened  water  in 
the  shape  of  lemonade,  or  may  be  added  to  the  mildly  nutritive  drinks,  such  as 
gum-water,  barley-water,  etc.,  usually  administered  in  fevers.  It  is  also  much  em- 
ployed in  the  formation  of  those  diaphoretic  preparations  known  by  the  names  of 
neutral  mixture  and  effervescing  draught.  (See  Mistura  Potassii  Citratis.)  One 
of  the  most  beneficial  applications  of  lemon  juice  is  to  the  prevention  and  cure  of 
scurvy,  for  which  it  may  be  considered  almost  a  specific.  For  this  purpose,  ships 
destined  for  long  voyages  should  always  be  provided  with  a  supply  of  the  concen- 
trated juice.  In  England  every  foreign-going  ship  is  required  by  law  to  take  such 
a  supply  of  lemon  juice  that  every  seaman  should  have  a  daily  allowance  of  an 
ounce,  after  having  been  ten  days  at  sea.  It  has  been  employed  with  advant-ige  in 
acute  rheumatism  in  doses  of  from  one  to  four  fluidcunces  (30-120  C.c.)  four  to 
54 
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six  times  a  day.  It  has  been  used  with  benefit  as  a  local  application  in  pruritus  of 
the  scrotum,  and  in  uterine  hemorrhage  after  delivery  ;  in  sunburn,*  and  as  a  gargle 
in  diphtheritic  sore  throat. 

Off.  Prep,  of  the  Peel.  Infusum  Aurantii  Compositum,  Br.;  Infusum  Gentianae 
Comp.,  Br.;  Oleum  Limonis,  Br.;  Spiritus  Limonis,  Tinctura  Limonis,  Br. 

Off.  Prep,  of  the  Juice.  Acidum  Citricum,  Br.;  Mistura  Potassii  Citratis,  U,  S.; 
Syrupus  Limonis. 

LINUM.  U.S.     Flaxseed. 
(li'nCm.) 

"  The  seed  of  Linum  usitatissimum.  Linne,  {Nat.  Ord.  Linaceae.)"  U.  S.  "  The 
seeds  of  Linum  usitatissimum,  Linn. ;  cultivated  in  Britain."  Br. 

Lini  Semina,  Br.;  Linseed;  Semen  Lini,  P.G,;  Grains  de  Lin,  Semence  de  Lin,  Fr.;  Leinsame, 
riachssamen,  G.;  Semi  di  Lino,  It,;  Linaza,  Sp. 

LINI  FARINA.  Br.     Flaxseed  Ileal.     Linseed  Ileal. 

(Li'Ni  FA-Kl'NA.) 

«  The  cake  of  linseed  from  which  the  oil  has  been  pressed,  reduced  to  powder."  Br. 

Gen.  Ch.  Calyx  five-leaved.  Petals  five.  Capsule  five-valved,  ten-celled.  Seeds 
solitary.   Willd. 

Linum  wsitatissimum.  Willd.  Sp.  Plant,  i.  1533 ;  B.  &  T.  39.  Common  flax  is 
an  annual  plant,  with  an  erect,  slender,  round  stem,  about  two  feet  in  height,  branch- 
ing at  top,  and,  like  all  other  parts  of  the  plant,  entirely  smooth.  The  leaves  are 
small,  lanceolate,  acute,  entire,  of  a  pale  green  color,  sessile,  and  scattered  alternately 
over  the  stem  and  branches.  The  flowers  are  terminal,  and  of  a  delicate  blue  color. 
The  calyx  is  persistent,  and  composed  of  five  ovate,  sharp-pointed,  three-nerved 
leaflets,  which  are  membranous  on  their  border.  The  petals  are  five,  obovate, 
striated,  minutely  scalloped  at  their  extremities,  and  spread  into  funnel-shaped 
blossoms.  The  filaments  are  also  five,  united  at  the  base ;  and  the  germ,  which  is 
ovate,  supports  five  slender  styles,  terminating  in  obtuse  stigmas.  The  fruit  is  a 
globular  capsule,  about  the  size  of  a  small  pea,  having  the  persistent  calyx  at  the 
base,  crowned  with  a  sharp  spine,  and  containing  ten  seeds  in  distinct  cells. 

This  highly  valuable  plant,  now  almost  everywhere  cultivated,  is  said  by  some  to 
have  been  originally  derived  from  Egypt,  by  others  from  the  great  elevated  plain  of 
Central  Asia.     It  flowers  in  June  and  July,  and  ripens  its  seeds  in  August.f 

The  seeds  are  oval,  oblong,  flattened  on  both  sides  with  acute  edges,  somewhat 
pointed  at  one  end,  one  to  two  lines  in  length,  smooth,  glossy,  brown  externally,  and 
yellowish  white  within.  They  are  inodorous,  and  have  an  oily  mucilaginous  taste. 
Meyer  found  in  them  fixed  oil,  wax,  resin,  extractive,  tannin,  gum,  nitrogenous  mu- 
cilage, starch,  albumen,  gluten,  and  various  salts.  M.  Meurein  could  find  no  starch, 
but  detected  phosphates,  which  had  escaped  the  notice  of  Meyer.  (Journ.  de  Pharm.., 
3e  ser.,  xx.  97.)  Their  investing  coat  abounds  in  a  peculiar  gummy  matter  or  mu- 
cilage, which  is  readily  imparted  to  hot  water,  forming  a  thick  viscid  fluid,  that  lets 
fall  white  flakes  upon  the  addition  of  alcohol,  and  afibrds  a  copious  dense  precipitate 
with  subacetate  of  lead.  The  viscid  mucilage  of  linseed  cannot  be  filtered  until  it 
has  been  boiled.  It  contains  in  the  dry  state  more  than  10  per  cent,  of  mineral 
substances ;  when  freed  from  these  and  dried  at  110°  C.,  it  corresponds,  like  althsea- 
mucilage,  to  the  formula  CjjH^jOjg.     The  seeds  by  exhaustion  with  cold  or  warm 

*An  excellent  formula  for  this  purpose  is:  Glycerin  and  lemon  juice,  each,  a  fluidounce,  sub- 
nitrate  of  bismuth  one  drachm ;  to  be  applied  freely  to  the  affected  part. 

f  The  linseeds  in  commerce  have  been  divided  by  Mr.  E,  M.  Holmes  into  two  groups.  The 
first  group,  characterized  by  the  seeds  being  of  sufficient  size  for  six  or  seven  to  weigh  a  grain,  con- 
tains Bombay,  Bold  Calcutta,  Sicilian,  and  Ionian  seed;  in  the  group  of  small  seeds  (10  to  12 
to  the  grain)  are  English,  Dutch,  Russian,  and  ordinary  Calcutta  varieties.  An  important  practi- 
cal point  noticed  by  Mr.  Holmes  is  that  many  of  these  seeds  are  apparently  purposely  adulterated 
with  weed  seeds,  which  are  nearly  always  smaller  than  the  linseed,  and  can  therefore  be  separated 
by  the  sieve.  When  linseed  meal  is  to  be  made  for  medical  use,  this  separation  should  always  be 
insisted  upon,  as  many  of  the  weed  seeds  are  from  Crucifera  and  are  irritating.  For  detailed  in- 
formation as  to  varieties  of  linseed,  weed  seeds,  etc.,  the  reader  is  referred  to  Mr.  Holmes's  paper. 
(Reprinted  from  P.  J.  Tr.,  July,  1S81,  in  N.  R.,  1881,  p.  294.) 
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water  afford  of  it  about  15  per  cent.  By  boiling  'with  nitric  acid,  it  yields  crystals 
of  mucic  acid ;  by  rlilute  mineral  acids,  it  is  broken  up  into  dextrogyre  gum,  sugar, 
and  cellulose.  (Kirchner  and  Tollens,  Ann.  der  Chem.,  175,  p.  215.) 

Linseed  contains  about  4  per  cent,  of  nitrogen,  corresponding  to  about  25  per 
cent,  of  protein  substances.  After  expression  of  the  oil  these  substances  remain  ia 
the  cake,  so  that  the  latter  contains  5  per  cent,  of  nitrogen,  and  constitutes  a  very 
important  article  for  feeding  cattle. 

In  the  ripe  state  linseed  is  altogether  destitute  of  starch,  though  this  substance 
is  found  in  the  immature  seed  in  the  very  cells  which  subsequently  yield  the  mu- 
cilage. The  mucilage  may  be  considered,  as  in  analogous  cases,  to  be  a  product  of 
the  transformation  of  starch.  (Fliickiger,  Phai-viacographia,  2d  ed.,  p.  99.)  The 
interior  of  the  seed,  or  nucleus,  is  rich  in  a  peculiar  oil,  which  is  separated  by  ex- 
pression, and  extensively  employed  in  the  arts.  (See  Oleum  Lini.) 

The  ground  seeds  are  kept  in  the  shops  under  the  name  of  flaxseed  meal.  This 
is  of  a  dark  gray  color,  highly  oleaginous,  and  when  mixed  with  hot  water  forms  a 
soft  adhesive  mass,  much  employed  for  luting  by  practical  chemists.  The  cake  re- 
maining after  the  expression  of  oil,  usually  called  oil-cake,  or,  when  ground,  cake- 
meal,  still  retains  the  mucilaginous  matter  of  the  envelope,  and  affords  a  nutritious 
food  for  cattle.  This  is  the  Farina  Lini  of  the  British  Pharmacopoeia.  The  U.  S. 
Pharmacopoeia,  very  properly,  does  not  recognize  this  cake-meal,  but  directs  that 
"  Ground  Flaxseed,  lor  medicinal  purposes,  should  be  recently  prepared,  free  from 
unpleasant  or  rancid  odor,  and,  when  extracfed  with  disulphide  of  carbon,  should 
yield  not  less  than  25  per  cent,  of  fixed  oil." 

Medical  Properties  and  Uses.  Flaxseed  is  demulcent  and  emollient.  The 
mucilage  obtained  by  infusing  the  entire  seeds  in  boiling  watei",  in  the  proportion  of 
half  an  ounce  to  the  pint,  is  much  and  very  advantageously  employed  in  catarrh, 
dysentery,  nephritic  and  calculous  complaints,  strangury-,  and  other  inflammatory 
affections  of  the  mucous  membrane  of  the  lungs,  intestines,  and  urinary  passages. 
By  decoction  water  extracts  also  a  portion  of  the  oleaginous  matter,  which  renders 
the  mucilage  less  fit  for  administration  by  the  mouth,  but  superior  as  a  laxative 
enema.     The  meal  mixed  with  hot  water  forms  an  excellent  emollient  poultice. 

Off.  Prep,  of  the  Seeds.  Farina  Lini,  Br.;  Infusum  Lini,  Br. 

Off.  Prep,  of  the  Meal.  Cataplasma  Carbonis,  Br.;  Cataplasma  Conii,  Br.;  Cata- 
plasma  Lini,  Br.;  Cataplasma  Sinapis,  Br.;  Cataplasma  Sodae  Chloratas,  Br 

LIXIMEXTA.    Linimmis. 

(lIn--i-mex't.\.) 

Embrocations,  E.,  Fr.;  Linimente,  Einreibungen,  G. 

These  are  preparations  intended  for  external  use,  of  such  a  consistence  as  to  ren- 
der them  conveniently  applicable  to  the  skin  by  gentle  friction  with  the  hand.  The 
former  officinal  preparations,  belonging  to  this  class,  which  have  been  omitted  in 
the  present  editions  of  the  U.  S.  and  Br.  Pharmacopoeias,  are  the  Liniments  of 
Aconite,  U.  S. ;  Verdigris,  Lond.,  and  Sesqui carbonate  of  Ammonium,  Lond. ;  the 
Compound  Liniment  of  Ammonia,  Ed. ;  the  Camphorated  Soap  Liniment,  or 
Opodeldoc,  U.  S.;  and  the  Simple  Liniment,  Ed. 

LIXIMEXTUM  ACONITI.  Br.     Liniment  of  Accmite. 

(LlX-I-MEX'TUM  AC-O-NI'TI.) 

Liniment  d'Aconite,  Fr.:  Akonitliniment,  G. 

"  Take  of  Aconite  Root,  in  coarse  powder,  twenty  ounces  [avoirdupois]  ;  Camphor 
one  ounce  [avoird.] ;  Rectified  Spirit  a  svfficienci/.  Moisten  the  Aconite  Root  with 
some  of  the  Spirit,  and  macerate  in  a  close  vessel  for  three  days  ;  then  transfer  to 
a  percolator,  and  adding  more  Spirit  percolate  slowly  into  a  receiver  containing  the 
Camphor,  until  the  product  measures  one  pint  [Imperial  measure]."  Br. 

The  British  preparation  is  simply  a  very  strong  tincture  of  aconite  root  and  cam- 
phor; that  of  the  U.  S.  P.  1870*  is  almost  equivalent  to  a  fluid  extract  of  aconite. 

*  "  Take  of  Aconite  Root,  in  fine  powder,  eight  troyouncet  ;  Glycerin  a  Jluidounce  ;  Alcohol  a 
tvfficient  quantity.     Moisten  the  powder  with  four  fluidounces  of  Alcohol,  and  let  it  macerate  for 
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Either  may  be  applied  alone  by  means  of  a  camel's-liair  pencil,  or  in  connection  with 
two  parts  or  more  of  soap  liniment  or  chloroform  liniment,  by  rubbing  it  on  the  part 
affected.  Experiments  made  by  Mr.  W.  Donovan  with  a  tincture  prepared  by  macer- 
ating the  fresh  root,  sliced,  in  rectified  spirit  for  only  twenty-four  hours,  proved  that 
the  preparation  thus  made,  though  acting  in  the  same  way,  was  much  more  power- 
ful than  the  officinal  {Br.).  (F.  J.  T?:,  2d  ser.,  vi.  57.)  The  inference  is  that  the 
fresh  root  should  be  used  in  preparing  this  liniment,  and  that  a  simple  maceration 
is  all  that  is  required.  There  is  a  great  waste  both  of  aconite  and  of  spirit  in  the 
process ;  as  no  provision  is  made,  either  by  displacement  with  water,  or  by  expres- 
sion, to  separate  from  the  mass  in  the  percolator  the  strongly  impregnated  spirit 
retained  in  it.  According  to  Mr.  J.  T.  Porter,  it  requires  twenty-eight  parts,  by 
measure,  for  every  sixteen  parts,  by  weight,  of  the  dry  root.  On  expressing  the 
marc  the  loss  of  spirit  was  reduced  to  from  six  to  twelve  per  cent.  (^Ibid.,  xi.  G6.) 

LINIMENTUM    AMMONIA.   U.  8.,  Br.     Ammonia  lAnimmt.   Vola- 
tile Liniment. 

(LIN-I-MEN'TUM  AM-MO'NI-^.) 

Linimentum  Ammoniatum,  P.(r.;  Linimentum  volatile,  Linimentum  ammoniacale ;  Liniment 
ammoniacal  (volatil),  Savon  ammoniacal,  Fr.;  Fluchtiges  Liniment,  Fliichtige  Salbe,  G. 

"  Water  of  Ammonia,  thirty  parts  [or  four  and  a  half  ounces  av.]  ;  Cotton  Seed 
Oil,  seventy  parts  [or  ten  and  a  half  ounces  av.].  To  make  one  hundred  parts  [or 
fifteen  ounces  av.].     Mix  them."    U.  S. 

"  Take  of  Solution  of  Ammonia  one  Jiuidounce ;  Olive  Oil  thi'eejliiidounces.  Mix 
together  with  agitation."  Br. 

The  process  of  the  U.  S.  Pharmacopoeia  differs  from  that  of  TJ.  S.  P.  1870  not 
only  in  the  proportion  of  water  of  ammonia,  which  has  been  slightly  reduced,  but 
in  the  substitution  of  cotton  seed  oil  for  olive  oil,  an  important  practical  improvement. 
A  liniment  is  now  furnished  which  is  liquid  at  ordinary  temperatures.  The  ammonia 
liniment  of  the  U.  S.  P.  1870  was  usually  solid  and  unmanageable.  Complete 
saponification  is  not  a  desideratum  in  this  liniment.  It  is  more  convenient  here  to 
weigh  these  liquids  than  to  measure  them. 

TheU.  S.  and  British  Pharmacopoeias  agree  at  present  very  nearly  in  the  strength 
of  this  liniment ;  the  U.  S.  preparation  being  somewhat  the  stronger.  In  the  pro- 
cess, the  ammonia  reacts  with  the  oil  to  form  a  soap,  which  is  partly  dissolved,  partly 
suspended  in  the  water,  producing  a  white,  opaque  emulsion.  The  liniment  is  an 
excellent  rubefacient,  frequently  employed  in  inflammatory  affections  of  the  throat, 
in  catarrhal  and  other  pectoral  complaints  of  children,  and  in  rheumatic  pains.  It  is 
applied  by  rubbing  it,  or  placing  a  piece  of  flannel  saturated  with  it,  over  the  affected 
part.     Should  it  occasion  too  much  inflammation,  it  must  be  diluted  with  oil. 

LINIMENTUM  BELL;AD0NN^.   U.S.,  Br.  Liniment  of  Belladonna. 

(XI  N-I-MfiN'TUM  BfiL-L.\-DON'N^. ) 

Liniment  de  Belladone,  Fr.;  Belladonna-Liniment,  G. 

"  Fluid  Extract  of  Belladonna,  ninety-Jive  2)arts  [or  nineteen  fluidounces]  ;  Cam- 
phor, y??)epar^s  [or  one  ounce  av.],  To  make  07ie  hundred  j^arts  [or  about  twenty 
fluidounces].     Dissolve  the  Camphor  in  the  Fluid  Extract."    IT.  S. 

This  is  a  new  officinal  liniment.  It  is  identical  with  the  liniment  of  belladonna 
of  the  British  Pharmacopoeia,  wliich  is  prepared  from  Belladonna  Root  precisely  as 
the  Liniment  of  Aconite  is  prepared  from  Aconite  Root ;  and  the  same  remarks  are 
applicable  as  to  its  strength  and  use ;  especially  in  relation  to  the  waste  incurred  in  the 
process.  According  to  Mr.  C.  Umney,  not  more  than  40  per  cent,  of  the  active 
matter  of  the  belladonna  root  is  extracted.  (F.  J.  Tr.,  v.  281.)  (See  Linimentum 
Aconiti.') 

twenty-four  hours ;  then  pack  it  in  a  conical  percolator,  and  gradunlly  pour  Alcohol  upon  it  until 
two  pints  of  tincture  have  been  obtained.  Distil  off  a  pint  and  a  half  of  alcohol,  and  evaporate  the 
remainder  until  it  measures  seven  fluidounces;  to  this  add  the  Glycerin,  and  mix  them  thoroughly." 
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LIXIMEXTUM  CALCIS.  U.  S.,  Br.    Lime  LinimenL 

(lix-i-mEx'tum  CAL'CK.) 
-Liniment  of  Lime;  Liniment  caleaire,  Savon  calcaire,  Fr.;  Ealkliniment,  G. 

"  Solution  of  Lime,  Cotton  Seed  Oil,  each  Jifty  parts  [or  eight  oances  av.],  To 
make  one  hundred  parts  [or  about  one  pint].     Mix  them."  U.  S. 

"  Take  of  Solution  of  Lime,  Olive  Oil,  of  each,  tico  Jluidounces.  Mix  together 
with  agitation."  Br. 

The  lime  forms  a  soap  with  the  oil,  of  which  there  is  a  great  excess,  that  separates 
upon  standing.  Olive  oil,  as  directed  by  the  British  Pharmacopoeia,  is  often  substi- 
tuted for  that  of  flaxseed,  which  was  originally  used,  but  possesses  no  other  advan- 
tage than  that  of  having  a  less  unpleasant  odor.  The  use  of  cotton  seed  oil  in  the 
U.  S.  Pharm.  is  probably  an  improvement.  This  is  a  very  useful  liniment  in 
recent  burns  and  scalds.  It  is  sometimes  called  Carron  oil,  from  having  been  much 
employed  at  the  Carron  iron  works  in  Scotland.  It  is  recommended  to  be  applied 
upon  carded  cotton. 

LIXIMEXTUM  CAMPHORJE.  V.  S.,  Br.     Camphor  Uniment 

(LIN-I-MEX'TLM  CAM'PHO-B-E.) 

Linimentum  Camphoratum,  Oleum  Camphoratum ;  Camphorated  Oil ;  Liniment  camphr^,  Huile 
camphree,  Ft:;  Kampferliniment,  G. 

"  Camphor,  ticenty  parts  [or  three  ounces  av.]  ;  Cotton-Seed  Oil,  eighfy  parts 
[or  twelve  ounces  av.],  ¥o  make  one  hundred  parts  [or  fifteen  ounces  av.].  Dis- 
solve the  Camphor  in  the  Oil."  U.  S. 

"  Take  of  Camphor  one  ounce  [avoirdupois] ;  Olive  Oil  /our  Jluidounces.  Dissolve 
the  Camphor  in  the  Oil."  Br. 

This  is  employed  as  an  anodyne  embrocation  in  sprains,  bruises,  rheumatic  or  gouty 
affections  of  the  joints,  and  other  local  pains.  It  is  also  supposed  to  have  a  discutient 
effect  when  rubbed  upon  glandular  swellings. 

Mr.  Wm.  B.  Price,  of  Burlington,  N.  J.,  proposes  a  modification  of  this  liniment, 
founded  on  the  solvent  power  of  chloroform  over  camphor,  whereby  the  preparation 
is  made  stronger  with  camphor,  and  acquires  also  additional  anodyne  influence  from 
the  chloroform.  The  proposed  liniment  consists  of  an  ounce  and  a  half  of  cam- 
phor, two  fluidrachms  of  chloroform,  and  two  fluidounces  of  olive  oil.  It  is  useful 
iu  rheumatic  and  neuralgic  pains.  (X.  J.  Med.  Reporter,  ii.  217.)  J.  Weichsel- 
baum  has  found  camphor  liniment  to  be  a  specific  for  the  itching  produced  by  cow- 
hage.  (A  J.  P.,  xlii.  519.) 

Off.  Prep.  Linimentum  Chloroformi,  Br.;  Linimentum  Hydrargyri,  Br.;  Lini- 
tnentum  Terebinthinje  Aceticum,  Br. 

LIXIMEXTUM  CAMPHORiE  COMPOSITUM.  Br.    Compound 
Liniment  of  Camphor. 

(LIX-I-M£x'TUM  CAM'PHCt-R.E  C0M-P0§'I-TUM.) 
Liniment  eamphre  nmmoniacal,  Fr.;  Ammoniak-  und  Kampfer-Liniment,  G. 
"  Take  of  Camphor  tico  ounces  and  a  half  [avoirdupois] ;  Oil  of  Lavender  one 
fluidrachm  ;  Strong  Solution  of  Ammonia  Ai"^^hj*(?o«hc€s;  Rectified  ^^\x\t,  fifteen 
fiuidounces.  Dissolve  the  Camphor  and  Oil  of  Lavender  in  the  Spirit ;  then  add 
the  Solution  of  Ammonia  gradually,  shaking  them  together  until  a  clear  solution  is 
formed."  Br. 

This  is  used  as  a  rubefacient  and  at  the  same  time  anodyne  embrocation  in  local 
pains,  particularly  of  a  rheumatic  character. 

LIXIMEXTU^r  CAXTHARIDIS.   U.  S.,  Br.  1864.     Cantharides 

Liniment. 

(LlX-I-MtN'TLM  CAX-THAK'I-DIS.) 

Liquor  Epispasticus,  Br.,-  Blistering  Liquid;  Huile  de  Cantharides  t^r^binthinee,  Fr.; 
Spanischfliegen-Liniment,  G. 

"  Cantharides,  in  Xo.  60  powder,  fifteen  parts  [or  one  ounce  av.] ;  Oil  of  Tur- 
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peutine,  a  svfficient  quantity,  To  make  oiie  hu7idred parts  [or  half  a  pint].  Digest 
the  Cantharides  with  one  hundred  parts  [or  half  a  pint]  of  Oil  of  Turpentine,  in  a 
closed  vessel,  by  means  of  a  water-bath,  for  three  hours  ;  then  strain  and  add  enough 
Oil  of  Turpentine  through  the  strainer  to  make  the  Liniment  weigh  one  hundred 
parts  [or  half  a  pint]."  U.  S. 

"  Take  of  Cantharides,  in  powder,  eiyht  ounces  [avoirdupois]  ;  Acetic  Acid  four 
Jluidounces  ;  Ether  a  sufficiency.  Mix  the  Cantharides  and  Acetic  Acid  ;  pack  them 
in  a  percolator,  and  at  the  expiration  of  twenty-four  hours  pour  ether  over  the  con- 
tents of  the  percolator,  and  allow  it  to  pass  slowly  through  till  twenty  fluidounces 
are  obtained.     Keep  it  in  a  stoppered  bottle."  Br. 

Oil  of  turpentine  dissolves,  especially  with  the  aid  of  heat,  the  active  principle  of 
cantharides,  and,  when  impregnated  with  it,  acquires  in  addition  to  its  own  rube- 
facient properties  those  of  a  powerful  epispastic.  Caution,  however,  is  necessary  in 
its  use,  lest  it  may  produce  troublesome,  if  not  dangerous,  vesication.  If  too  power- 
ful, it  may  be  diluted  with  olive  or  linseed  oil.  The  British  preparation  is  a  solution 
of  the  active  matter  of  the  flies  in  acetic  acid  and  ether,  and,  as  the  ether  must 
quickly  evaporate,  conjoins  the  influence  of  the  cantharides  and  the  acid.  From  the 
name  conferred  upon  it  at  the  revision  of  the  Pharmacopoeia  in  1870,  it  would  ap- 
pear to  be  intended  rather  as  a  vesicating  than  as  a  rubefacient  agent. 

LINIMENTUM  CHLOROFORMI.  U.  S.,  Br.    Liniment  of  Chloro- 
form. • 

(LIN-I-MEN'TUM  (SHLO-KO-FOR'MI.) 

Liniment  au  Chloroforme,  Fr.;  Chloroform-Liniment,  G. 

"  Commercial  Chloroform, /c?'^_ypar^s  [or  four  fluidounces]  ;  Soap  Liniment,  sixty 
parts  [or  eleven  fluidounces].  To  make  one  hundred  parts  [or  fifteen  fluidounces]. 
Mix  them."  U.S. 

"  Take  of  Chloroform,  Liniment  of  Camphor,  of  each,  two  Jluidounces.  Mix."  Br. 

A  very  great  improvement  has  been  made  in  this  preparation  by  the  Committee 
of  Revision,  in  the  substitution  of  soap  liniment  for  the  olive  oil.  This  change  was 
proposed  in  the  previous  edition  of  this  Dispensatory,  and  it  was  desirable  on  account 
of  the  greasy  residue  which  was  left  on  the  skin  by  the  old  preparation. 

This  is  an  excellent  local  application  in  painful  affections.  As  the  chloroform 
rapidly  evaporates,  it  is  desirable,  in  order  to  obtain  its  full  anodyne  effect,  to  guard 
against  this  by  using  waxed  paper,  or  some  other  impermeable  covering. 

LINIMENTUM  CROTONIS.  Br.    Liniment  of  Croton  Oil. 

(LIN-I-MEN'TUM  CBO-TO'NIS.) 
Liniment  croton6,  i^r.;  Krotonol-Liniment,  G. 

"Take  of  Croton  Oil  one  Jluidounce ;  Oil  of  Cajuput,  Rectified  Spirit,  of  each, 
three  Jluidounces  and  a  half.     Mix."  Br. 

This  is  a  pustulating  preparation,  the  irritant  influence  of  which  has  been  in- 
creased by  the  substitution  of  the  oil  of  cajuput  and  the  spirit,  for  the  olive  oil  of 
the  original  formula.  From  ten  to  thirty  minims  (0-6  to  1-9  C.c.)  or  more  may  be 
rubbed  upon  a  limited  surface,  and  repeated  twice  a  day  or  oftener  till  an  eruption 
is  produced. 

LINIMENTUM   HYDRARGYRI.  Br.     Liniment  of  Mercury. 

(lilN-I-MEN'TUJI  HY-DRAR'9Y-Ri.) 
Linimentum  Mercuriale ;  Liniment  mercuriel,  J*/-.;  Queclvsilber-Liniment,  G. 
"  Take  of  Ointment  of  Mercury  one  ounce  [avoirdupois]  ;  Solution  of  Ammonia, 
Liniment  of  Camphor,  of  each,  one  Jluidounce.     Liquefy  the  Ointment  of  Mercury 
in  the  Liniment  of  Camphor,  with  a  gentle  heat,  then  add  the  Solution  of  Ammonia 
gradually  and  mix  with  agitation."  Br. 

This  is  a  stimulating  liniment,  employed  for  the  discussion  of  chronic  glandular 
enlargements,  swellings  of  the  joints,  and  venereal  tumors,  and  to  promote  the  ab- 
sorption of  fluid.  It  is  said  to  be  more  apt  to  salivate  than  mercurial  ointment. 
One  drachm  (3-75  C.c.)  may  be  rubbed  upon  the  affected  part  night  and  morning. 
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LIXniEXTUM  lODI.  ^r.    Liniment  of  Iodine. 

(LIX-I-M£S'TrM  i-o'Di.) 
Liniment  iodnr^,  Fr./  Jodliniment,  G. 

"  Take  of  Iodine  one  ounce  and  a  quarter  [avoirdupois]  ;  Iodide  of  Potassium 
Tial/an  ounce  [avoir.]  ;  Camphor  one-fourth  of  an  ounce  ;  Rectified  Spirit  ten  fluid- 
ounces.     Dissolve  the  Iodine,  Iodide  of  Potassium,  and  Camphor  in  the  Spirit."  Br. 

This  is  an  alcoholic  solution  of  iodine,  in  which  the  iodide  of  potassium  acts  by 
increasing  the  solubility  of  the  active  ingredient.  The  strength  of  the  solution  has 
been  reduced  one-half  in  the  present  liniment.     See  lodum^  p.  803. 

LIXIMENTUM  OPII.  Br.     Liniment  of  Opium.   Anodyne  Liniment. 

(lix-i-m£n'tum  oTi-L) 

Liniment  opiac^,  Fr.;  Opiumliniment,  G. 

"  Take  of  Tincture  of  Opium,  Liniment  of  Soap,  of  each,  ticofluidounces.  Mix."  Br. 

This  is  commonly  called  anodi/ne  liniment,  and  is  employed  as  an  anodyne  and 
gently  rubefacient  embrocation  in  sprains,  bruises,  and  rheumatic  and  gouty  pains. 
We  are  informed  that  the  preparation  which  has  commonly  been  used,  under  the 
name  of  anodyne  liniment,  in  this  city,  is  that  of  the  late  London  Pharmacopoeia,  as 
given  in  former  editions  of  the  U.  S.  Dispensatory,  consisting  of  one  part  by  measure 
of  tincture  of  opium  and  three  of  soap  liniment,  and  consequently  having  only  half 
the  opiate  strength  of  the  present  British  liniment. 

LIXDIEXTUM  PLUMBI  SUBACETATIS.   U.  S.    Liniment  of 
Subacetaie  of  Lead. 

(LIX-I-MEX'TCM  PLCH'Bi  SUB-iQ-E-TA'TlS.) 
Liniment  satum^,  Beurre  de  Satume,  Baume  universelle,  Fr.;  Bleiliniment,  G. 

"  Solution  of  Subacetate  of  Lead,  forty  parts  [or  two  ounces  av.] ;  Cotton  Seed 
Oil,  sixty  parts  [or  three  ounces  av.],  To  make  one  hundred  parts  [or  five  ounces 
av.].     Mix  them."   U.  .S'. 

This  preparation,  which  was  introduced  in  the  U.  S.  P.  1870,  is  retained  in  the 
revision  of  1880,  with  the  substitution  of  cotton  seed  oil  for  the  olive  oil.  * 

This  liniment  may  be  used  as  a  sedative  application  in  superficial  inflammations. 

LIXT:MEXTtrM  POTASSII  lODIDI  CUM  SAPOXT:.  Br.    Lini- 
ment of  Iodide  of  Potassium  and  Soap. 

(LIX-I-MEX'TOI  PO-TlS'SI-I  i-OD'I-DI  C\::a.  SA-PO'XE.) 

Liniment  saronneux  iodure,  Fr.;  Jodkalium-SeifenHniment,  G. 

"  Take  of  Hard  Soap,  cut  small.  Iodide  of  Potassium,  of  each,  one  ounce  and  a 
A«(/'' [avoirdupois]  ;  Glycerine  oite  jluidounce  ;  Oil  of  liemon  one  Jluidrachni ;  Dis- 
tilled Water  ten  jluidounces.  Dissolve  the  Soap  in  seven  fluidounces  of  the  Water 
by  the  heat  of  a  water-bath.  Dissolve  the  Iodide  of  Potassium  and  Glycerine  in 
the  remainder  of  the  Water,  and  mix  the  two  solutions  together.  When  the  mix- 
ture is  cold  add  the  Oil  of  Lemon  and  mix  the  whole  thoroughly."  Br. 

This  preparation  is  apparently  intended,  by  application  to  the  surface,  which  may 
be  attended  with  a  gentle  friction,  to  produce  the  absorption  of  the  iodide,  and  thus 
to  obtain  its  alterative  and  deobstruent  effects  through  the  circulation.  The  soap 
and  glycerin  act  as  demulcents,  and  thus  obviate  in  some  measure  the  local  irritation 
of  the  salt.* 

*  It  seems  to  have  been  clearly  established  by  the  disenssion  carried  on  in  P.  J.  Tr.,  2d  scr., 
x\.,  that  Castile  soap,  and  even  individual  brands  of  Castile  soap,  vary  so  much  that  it  is  im- 
possible to  get  uniform  results  from  the  officinal  process  ;  the  preparation  sometimes  being  beauti- 
fully transparent  and  jelly-like,  at  other  times  opaque  and  ointment -like.  Various  remedies  were 
proposed,  but  finally  Mr.  N.  Smith  called  attention  to  the  fact  that  the  formula  adopted  by  the 
reviewers  of  the  Pharmacopoeia  differs  from  the  original  one  of  Dr.  Kumsey.  This  Mr.  Smith 
st,ite3  to  be  as  follows:  "Take  of  White  Curd  Soap  (made  from  Russian  tallow)  two  ounces; 
Iodide  of  Potassium  one  ounce  and  a  half;  Glycerin  one  ounce ;  Distilled  Water  ten  ounces ;  Essen- 
tial Oil  of  Lemons  one  drachm.     Beduce  the  Soap  into  fine  shreds,  and  melt  in  a  water-balb,  with 
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LINIMENTUM  SAPONIS.  U.S.,  Br.     Soap  Liniment 

(LIN-I-MEN'TUM  SA-PO'NIS.) 

Tinctura  Saponis  Camphorata,  U.S.  1850;  Camphorated  Tincture  of  Soap  ;  Linimentum  Sapo- 
nato-Camphoratura  Liquidum,  P.G.;  Liquid  Opodeldoc;  Liniment  savonneux  camphrS,  Fr.; 
Fllissiger  Opodeldok,  G. 

"  Soap,  in  shavings,  ten  parts  [or  five  ounces  av.]  ;  Camphor,  five  j^arfs  [or  two 
and  a  half  ounces  av.]  ;  Oil  of  Kosemary,  one  part  [or  four  and  a  half  fluidrachms]  ; 
Alcohol,  seventy  parts  [or  forty-one  fluidounces]  ;  Water,  a  sufficient  quantity,  To 
make  one  hundred  parts  [or  three  and  a  half  pints].  Digest  the  Soap  in  fourteen 
parts  [or  seven  fluidounces]  of  Water,  until  it  is  dissolved  ;  dissolve  the  Camphor  and 
Oil  in  the  Alcohol ;  mix  the  solutions,  and  filter  through  paper,  adding  enough 
Water,  through  the  filter,  to  make  the  Liniment  weigh  one  hundred  parts  [or  meas- 
ure three  and  a  half  pints]."   U.  S. 

"  Take  of  Hard  Soap,  cut  small,  two  ounces  and  a  half  [avoirdupois]  ;  Camphor 
one  ounce  and  a  quarter  [avoird.]  ;  Oil  of  Rosemary  three  fluidrachms  ;  Rectified 
Spirit  eighteen  fluidounces  ;  Distilled  Water  tico  fluidounces.  Mix  the  Water  with 
the  Spirit,  and  add  the  Oil  of  Rosemary,  the  Soap,  and  the  Camphor.  Macerate 
for  seven  days  at  a  temperature  not  exceeding  70°,  with  occasional  agitation,  and 
filter."  Br. 

This  process  is  intended  to  furnish  a  saturated  solution  of  Castile  soap.  It  is  to 
be  regretted  that  the  Committee  of  Revision  of  U.  S.  P.  1880  did  not  direct  the 
soap  in  coarse  powder  and  dried  at  100°  C.  (212°  F.),  so  that  it  should  contain  a 
definite  amount  of  water.  By  retaining  the  indefinite  term  "  soap  in  shavings"  the 
difiiculties  of  the  formula  of  1870  have  been  perpetuated,  for  soap  loses  in  drying 
from  10  to  25  per  cent,  of  water,  and  a  pharmacist  using  dry  shavings  will  be  sure  to 
have  the  excess  of  soap  precipitate  out,  when  the  soap  liniment  is  exposed  to  a 
cooler  temperature.  Under  the  circumstances  it  will  be  wisest  to  use  shavings  from 
a  soft  fresh  Castile  soap,  and  not  those  which  have  been  dried,  or  obtained  from  old 
hard  soap.  The  British  process  is  in  accord  with  that  formerly  officinal  in  the  U.  S. 
Pharmacopaeia  but  in  disagreement  with  the  present  U.  S.  formula,  in  directing  the 
maceration  of  the  soap  in  alcohol,  and  not  its  solution  in  water.  In  1859,  Mr. 
Deane  showed  that  oleate  of  sodium  is  freely  soluble  in  alcohol,  while  the  palmitate 
is  nearly  insoluble,  consequently  the  latter  salt  is  left  behind  in  the  British  process. 
Although  olive  oil  contains  a  large  per  cent,  of  oleic  acid,  yet  it  has  been  proposed 
to  substitute  almond  oil,*  for  it  is  still  richer.  The  economy  of  this  is,  however, 
very  doubtful.  Castor  oil  has  also  been  suggested.  {A.  J.  P.,  xliv.  529.)  G.  H. 
Barckhausen  states  that  the  potassa  soaps  are  perfectly  soluble  in  alcohol,  and  sug- 
gests rape-seed  oil  as  a  good  base.  {A.  J.  P.,  1873,  p.  17.) 

In  former  editions  of  the  U.  S.  Pharmacopoeia,  this  preparation,  though  commonly 
called  Soap  Liniment,  received  the  name  of  Tinctura  Saponis  Camphorata,  to  dis- 
tinguish it  from  a  similar  preparation  called  Opodeldoc,  which,  having  a  soft  semi- 
solid consistence,  was  introduced  with  the  title  of  Linimentum  Saponis  Camphora- 
tum.  This  having  been  discarded  in  1860,  the  Tincture  reverted  to  its  place  among 
the  liniments,  and  is  now  called  simply  Linimentum  Saponis.  But,  as  the  old  Cam- 
phorated Soap  Liniment  or  Opodeldoc  is  an  excellent  preparation,  and  still  somewhat 
in  use,  we  give  here  the  process  of  the  Pharmacopoeia  of  1850  for  its  preparation, 
with  some  remarks  on  the  subject. 

"  Take  of  Common  Soap,  sliced,  three  ounces  ;  Camphor  an  ounce  ;  Oil  of  Rose- 
mary, Oil  of  Origanum,  each,  a  fluidrachm  ;  Alcohol  a  pint.  Digest  the  Soap  with 
the  Alcohol,  by  means  of  a  sand-bath,  till  dissolved  ;  then  add  the  Camphor  and  Oils, 
and,  when  they  are  dissolved,  pour  the  liquid  into  broad-mouthed  bottles.  This  lini- 
ment has,  when  cold,  the  consistence  of  a  soft  ointment." 

the  whole  of  the  Water  and  the  Glycerin  ;  when  the  Soap  is  perfectly  dissolved,  pour  it  into  a 
No.  9  Wedgwood  mortar  in  which  the  iodide  of  potassium  has  been  previously  reduced  to  fine 
powder ;  mix  briskly,  and  continue  the  trituration  until  the  mortar  has  become  cool  and  the 
liniment  assumes  the  character  of  ic6  cream.  Set  aside  for  an  hour,  after  which  gently  rub  in 
the  Oil  of  Lemons." 

» A  formula  for  making  almond  oil  soap  on  the  small  scale  may  be  found  in  P.  J.  Tr,,  2d 
ser.,  xi.  417. 
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This  preparation  differs  from  the  oflBcinal  Linimentum  Saponis  chiefly  in  being 
prepared  with  common  white  soap,  made  with  animal  fat,  instead  of  Castile  soap, 
which  is  made  of  olive  oil.  The  former  is  peculiarly  adapted  to  the  purposes  of  this 
formula,  in  consequence  of  assuming,  when  its  alcoholic  solution  cools,  the  consistence 
characteristic  of  the  liniment.  It  is  customary,  after  the  solution  of  the  soap  has 
been  effected,  to  pour  the  liquid  into  small  wide-mouthed  glass  bottles,  containing 
about  four  fluidounces,  in  which  it  concretes  into  a  soft,  translucent,  uniform,  yellow- 
ish white  mass.  This  liniment  melts  with  the  heat  of  the  body,  and  therefore  be- 
comes liquid  when  rubbed  on  the  skin. 

It  is  much  used,  as  an  anodyne  and  gently  rubefacient  embrocation,  in  sprains, 
bruises,  and  rheumatic  or  gouty  pains. 

Off.  Prep.  Linimentum  Opii,  Br. 

LIXI:MEXTUM    SIXAPIS   COMPOSITUM.  U.S.,  Br.     Compound 

Liniment  of  Mustard. 

(LIX-I-MEN'TUM  Sl-Jfi'PIS  C0M-P0§'I-TUM.) 

Liniment  sinapise  compose,  Fr.:  Zusammengesetztes  Senfliniment,  O. 

*'  Volatile  Oil  of  Mustard,  three  parts  [or  one  fluidrachm]  ;  Extract  of  Mezereum, 
two  parts  [or  forty  grains]  ;  Camphor,  six  parts  [or  one  hundred  and  twenty  grains]  ; 
Castor  Oil,  fifteen  parts  [or  six  fluidrachms]  ;  Alcohol,  a  sufiicient  quantity/,  To 
make  one  hundred  parts  [or  five  and  a  half  fluidounces].  Dissolve  the  Extract  of 
Mezereum  and  the  Camphor  in  sevenfi/  parts  [or  four  fluidounces]  of  Alcohol ;  then 
add  the  Oil  of  Mustard  and  the  Castor  Oil  and,  finally,  enough  Alcohol  to  make  the 
product  weigh  one  hundred  j^arts  [or  measure  five  and  a  quarter  fluidounces]."  L^.  S. 

"Take  of  Oil  of  Mustard  one  fluklrachm ;  Ethereal  Extract  of  Mezereon /or/y 
grains;  Camphor  o?ie  hundred  and  ticenti/ grains ;  Castor  Oi\  five  fiuidrachms ; 
Kectified  Si>mt  four  fiuidounces.  Dissolve  the  Extract  of  Mezereon  and  Camphor 
in  the  Spirit,  and  add  the  Oil  of  Mustard  and  Castor  Oil."  Br. 

This  newly  officinal  U.  S.  preparation  is  slightly  weaker  than  the  British.  It 
affords  a  convenient  method  of  applying  the  volatile  oil  of  mustard,  and  may 
often  be  appropriately  used  as  a  substitute  for  sinapisms.  The  extract  of  mezereon 
is  also  a  very  energetic  irritant.  The  castor  oil  seems  to  be  added  in  order  to 
somewhat  increase  the  consistence  of  the  liniment,  and  was  probably  chosen  from 
among  oleaginous  substances  in  consequence  of  its  solubility  in  alcohol.  The  cam- 
phor may  have  some  effect  in  moderating  the  pain  without  diminishing  the  rube- 
•facient  action.  The  effect  is  increased  if  the  liniment  be  applied  on  flannel,  and 
volatilization  guarded  against  by  covering  it  with  oiled  silk.  For  the  circumstances 
calling  for  the  use  of  this  liniment,  see  Sinapis. 

LIXIMEXTUM  TEREBIXTHIX^.  U.S.,  Br.    Tui-peniine  Liniment. 

(LIX-I-MEX'TCM  TER-E-BLS'THI-XJ:.) 

Liniment  t^r^l)entbine,  Fr.;  Terpentinliniment,  G. 

"  Resin  Cerate,  sixty  five  parts  [or  thirteen  ounces  av.]  ;  Oil  of  Turpentine  thirty- 
five  parts  [or  half  a  pint].  To  make  one  hundred  parts  [or  twenty  ounces  av.]. 
Add  the  Oil  to  the  Cerate  previously  melted,  and  mix  them  thoroughly."    U.  S. 

"  Take  of  Soft  Soap  two  ounces  [avoirdupois]  ;  Camphor  one  ounce  [avoird.] ; 
Oil  of  Turpentine  sixteen  fiuidounces.  Dissolve  the  Camphor  in  the  Oil  of  Turpen- 
tine, then  add  the  Soap,  rubbing  them  together  until  they  are  thoroughly  mixed."  Br. 

The  U.  S.  preparation  is  the  liniment  originally  proposed  by  Dr.  Kentish,  and 
subsequently  so  highly  lauded  as  a  remedy  in  burns  and  scalds.  It  should  be  ap- 
plied as  soon  after  the  occurrence  of  the  accident  as  possible,  and  should  be  discon- 
tinued when  the  peculiar  inflammation  excited  by  the  fire  is  removed.  The  best 
mode  of  application  is  to  cover  the  burnt  or  scalded  surface  with  pledgets  of  patent 
lint  saturated  with  the  liniment.  It  should  not  be  allowed  to  come  in  contact  with 
the  sound  parts.  This  liniment  may  also  be  successfully  applied  in  other  cases  of 
cutaneous  inflammation  requiring  stimulation,  as  in  certain  conditions  of  erysipelas. 
The  present  British  preparation,  so  fur  as  regards  its  rubefacient  operation,  may  be 
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looked  upon  as  almost  undiluted  oil  of  turpentine  ;  the  soft  soap  having  little  other 
effect  than  to  give  consistence  to  the  liniment,  and  the  camphor  acting  as  an  anodyne ; 
and  both  being  too  small  in  bulk  to  materially  dilute  the  oil. 

LINIMENTUM   TEREBINTHIN^   ACETICUM.  Br.     Liniment 

of  Turpentine  and  Acetic  Add. 

(lIn-i-mex'tum  teb-e-bin'thi-n^  a-cet'i-cum.) 

Liniment  t6r6benthine  acetique,  Fr.;  Terpentin-  und  Essig-Liniment,  G. 

"  Take  of  Oil  of  Turpentine,  Acetic  Acid,  Liniment  of  Camphor,  of  each,  one 
fluidounce.     Mix."  Br. 

This  is  a  powerful  rubefacient  liniment,  combining  the  irritant  properties  of  the 
oil  of  turpentine  and  acetic  acid,  though  somewhat  diluted  by  the  camphor  liniment.* 

LIQUORES.    Solutions. 

(LI-QUO'Kfi§— Ig-kwo'rez.) 
Solut6s,  Fr.;  Losungen,  G. 

The  U.  S.  Pharmacopoeia  includes,  in  this  class  of  preparations,  all  aqueous  som- 
tions  without  sugar  in  which  the  substance  acted  on  is  wholly  soluble  in  water,  ex- 
cluding those  in  which  the  dissolved  matter  is  gaseous  or  very  volatile,  as  in  the 
Aquae  or  Waters.  The  Solution  of  Gutta-percha  is  the  only  one  in  which  water 
is  not  used  as  the  menstruum  ;  and  it  has  been  placed  in  the  present  category  only 
because  no  better  position  could  be  found  for  it. 

Although  several  changes  have  been  made  in  the  strength  of  preparations  of 
this  class  in  the  U.  S.  Pharmacopoeia  of  1880  for  the  sake  of  round  numbers  and 
to  adjust  the  relative  quantity  of  solid  to  the  solvent,  so  as  to  avoid  fractions  in  the 
percentages,  yet  it  is  a  question  whether  these  are  advantages  sufl&cient  to  overbal- 
ance the  disadvantage  of  changing  the  doses  of  important  preparations. 

In  the  British  Pharmacopoeia  it  has  been  deemed  expedient,  in  almost  all  instances 
in  which  the  substance  to  be  dissolved  is  an  isolated  solid  body,  to  make  the  solutions 
of  uniform  strength,  without  regard  to  the  physiological  powers  of  the  medicine,  or 
its  ordinary  dose.  The  solutions  of  this  kind  contain  four  grains  of  the  medicine  to 
an  Imperial  fluidounce  of  the  menstruum,  or  half  a  grain  in  a  fluidrachm.  There 
is  a  convenience  in  this  plan  to  the  prescriber,  in  relation  to  all  medicines  which 
habitually  present  themselves  to  his  mind  in  the  solid  state ;  but  to  alter  the  strength 
of  a  solution  which  has  been  long  known,  and  the  dose  of  which  is  familiar,  in  order  . 
to  make  it  conform  with  others,  is  to  endanger  frequent  serious  errors  for  the  sake 
of  an  idea.  In  such  medicines  the  dose  is  fixed  in  the  mind  of  the  practitioner  in 
reference  to  the  solution,  and  not  to  the  solid  medicinal  substance  it  may  contain. 

LIQUOR  ACIDI  ARSENIOSI.  U.  S.     Solution  of  Arsenious  Acid. 

(Li'QUOB  Xg'i-Di  ae-se-ni-o'si.) 

Liquor  Arsenici  Hydrochlorious,  Br.,-  Liquor  Arsenici  Chloridi,  U.  S.  Pharm.  1870 ;  Hydro- 
chloric Solution  of  Arsenic,  £.;  Liqueur  arsenicale  hydrochlorique,  Fi:;   Chlorarsenik-Lcisung,  G. 

"  Arsenious  Acid,  in  small  pieces,  one  part  [or  thirty-seven  grains]  ;  Hydrochloric 
Acid,  two  parts  [or  sixty-seven  minims]  ;  Distilled  Water,  a  sufficient  quantitj/,  To 
make  one  hundred  parts  [or  half  a  pint].  Boil  the  Arsenious  Acid  with  the  Hydro- 
chloric Acid  and  with  twenty  five  jiarts  [or  two  fluidounces]  of  Distilled  Water,  until 
it  is  dissolved.  Filter  the  liquid  and  pass  enough  Distilled  Water  through  the  filter 
to  make  the  solution  weigh  one  'hundred  parts  [or  measure  half  a  pint]."  If.  S. 

"Take  of  Arsenious  Acid,  in  powder,  eighty  grains;  Hydrochloric  Acid,  two 
fluidrachms ;  Distilled  Water,  a  sufficiency.  Boil  the  Arsenious  Acid  with  the 
Hydrochloric  Acid,  and  four  [fluid]ounces  of  the  Water  until  it  is  dissolved,  then 
add  Distilled  Water  to  make  the  bulk  up  to  one  pint  [Imperial  measure]."  Br. 

This  solution  is  stronger  than  the  Liquor  Arsenici  Chloridi  of  U.  S.  P.  1870.    It 

*  St.  John  Lont/'s  Liniment.  Under  this  name  a  liniment  is  often  used  which  is  made  as  follows: 
"Take  the  yolk  of  one  egg,  5  fluidrachms  of  Acetic  Acid,  3  fluidounces  of  Oil  of  Turpentine,  2i 
fluidounces  of  Rose  AVater,  and  i  fluidrachm  of  Oil  of  Lemon.     Make  an  emulsion." 
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contains  4'6  grains  of  arsenious  acid  in  a  fluidounce ;  the  U.  S.  P.  1870  prepara- 
tion corresponded  in  strength  with  the  British  solution,  i.e.  4  grains  in  a  fluidounce. 
The  increase  in  strength  was  made  in  order  to  make  the  relation  one  that  would  be 
easy  to  recollect,  namely,  1  per  cent,  by  weight.  The  name  has  also  been  changed, 
as  the  former  title  was  a  misnomer.  The  hydrochloric  acid  does  not  enter  into  com- 
bination with  the  arsenious  acid :  it  merely  aids  in  its  solution.  The  British  title 
is,  in  our  opinion,  to  be  preferred,  because  the  U.  S.  name  does  not  indicate  the  pres- 
ence of  the  hydrochloric  acid. 

Properties.  The  hydrochloric  solution  of  arsenious  acid  was  first  recognized  by 
the  U.  S.  Pharmacopoeia  at  the  revision  of  1870.  According  to  the  British  Pharma- 
copoeia, it  is  a  colorless  liquid,  of  the  sp.  gr.  1-009  (i?r.),  and  an  acid  reaction.  With 
sulphuretted  hydrogen  it  gives  a  bright  yellow  precipitate  of  arsenious  sulphide.  "One 
fluidounce  of  it  (4-41-5  grains),  boiled  for  five  minutes  with  twenty  grains  of  bicarbo- 
nate of  sodium,  and  then  diluted  with  six  fluidounces  of  distilled  water  to  which  a 
little  mucilage  of  starch  has  been  added,  does  not  give  with  the  volumetric  solution 
of  iodine  a  permanent  blue  color  until  808  grain-measures  have  been  added,  corre- 
sponding to  four  grains  of  arsenious  acid  in  one  fluidounce."  The  following  test  is 
given  in  the  U.  S.  P.  1880.  "  If  24-7  Gra.  of  Solution  of  Arsenious  Acid  be  boiled 
for  a  few  minutes  with  0-5  Gm.  of  bicarbonate  of  sodium,  the  resulting  liquid  should 
not  decolorize  less  than  485  C.c.  of  the  volumetric  solution  of  iodine  (corresponding 
to  1  per  tent,  of  arsenious  acid  of  the  required  purity)."  U.  S. 

Medical  Properties.  The  medical  properties  of  this  solution  are  the  same  as 
those  of  Fowler's  solution,  with  which  it  corresponds  in  strength,  being  nearly  three 
times  as  strong  as  the  former  London  solution  of  chloride  of  arsenic.  The  dose  is 
from  two  to  eight  minims  (042  to  0-5  C.c). 

LIQUOR  AMMONII  ACETATIS.  U.S.    Solutim  of  Acetate  of  Am- 
monium.    \_Spi7nt  of  Mindererus^ 

(Li'QUOK  AM-MO'XI-i  Xg-E-TA'TIS.) 

Liquor  Ammonise  Acetatis,  Br.;  Liquor  Ammonii  Aeetici,  P.  G.;  Acetate  d'Ammoniaqne 
liquide,  Fr.;  Essigsaure  Ammonium-FlUssigkeit,  G. 

"  Diluted  Acetic  Acid,  one  hundred  parts  [or  one  pint]  ;  Carbonate  of  Am- 
monium, a  sufficient  quantity.  Add  a  suflicient  quantity  of  Carbonate  of  Ammonium 
gradually  to  the  Diluted  Acetic  Acid,  until  it  is  neutralized.*  This  preparation 
should  be  freshly  made,  when  required  for  use. 

"  Solution  of  Acetate  of  Ammonium  may  also  be  prepared  in  the  following 
manner:  Carbonate  of  Ammonium,  ten  parts  [or  two  ounces  av.]  ;  Acetic  Acid, 
ticenty-eight  parts  [or  four  and  three-quarter  fluidounces]  ;  Distilled  Water,  one 
hundred  and  forty-two  parts  [or  about  twenty-seven  fluidounces].  Dissolve  the 
Carbonate  of  Ammonium  in  eighty  parts  [or  one  pint]  of  Distilled  Water,  and 
filter  the  solution.  To  the  Acetic  Acid  add  sixty-two  parts  [or  sufficient  to  make 
one  pint]  of  Distilled  Water.  Keep  the  .solutions  in  separate,  well-stopped  bottles, 
and,  when  Solution  of  Acetate  of  Ammonium  is  to  be  dispensed,  weigh  (or  if  tho 
alternative  formula  is  used,  measure)  equal  quantities  of  each  solution  and  mix 
them."    U.S. 

"  Take  of  Acetic  Acid  ten  fluidounces  [Imperial  measure] ;  Carbonate  of  Ammonia 
three  ounces  and  a  quarter  [avoirdupois],  or  a  sufficiency ;  Distilled  Water  tico  and 
a  half  pints  [Imp.  meas.].  Reduce  the  Carbonate  of  Ammonia  to  powder,  and  add 
it  gradually  to  the  Acetic  Acid,  until  a  neutral  solution  is  formed,  then  add  the 
Water."  Br. 

This  preparation  is  an  aqueous  solution  of  acetate  of  ammonium. f  The  U.  S.  pro- 
cess by  which  it  is  formed,  involves  the  decomposition  of  ammonium  carbonate  by 
dilute  acetic  acid.  The  formula  of  commercial  ammonium  carbonate  is  complex, 
but  if  we  consider  the  salt  as  neutral  carbonate,  the  reaction  is  expressed  by  the 
following  equation :    (NHJ^CO,  +  (C,H30,.H),  =  (C,H30,.NH,),+  H,0  +  CO,. 

*  For  curious  observations  on  behaviors  of  tupef-taturated  saline  solutions  on  exposure  to  the 
air,  see  Chem.  Sews,  ]S;i,  xxiv.  64. 

f  For  method  of  making  dry  acetate  of  ammonium,  see  A.  J.  P.,  1S75,  p.  25. 
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Distilled  vinegar  was  formerly  used,  but  it  has  been  abandoned  for  diluted  acetie 
acid,  which  is  much  to  be  preferred;  because,  besides  furnishing  a  solution  of  the 
acetate  of  uniform  strength,  a  result  which  cannot  be  attained  by  the  employment 
of  distilled  vinegar,  it  avoids  the  production  of  a  brownish  solution,  which  uniformly 
follows  the  use  of  the  latter,  especially  when  it  has  been  condensed  in  a  metallic 
worm.  The  quantity  of  carbonate  of  ammonium,  necessary  to  saturate  a  given 
weight  of  the  acid  of  average  strength,  cannot  be  laid  down  with  precision,  on  account 
of  the  variable  quality  of  the  salt.  The  preparation,  when  made  with  the  diluted 
acetic  acid  of  the  U.  S.  Pharmacopoeia,  contains  about  7"6  per  cent,  of  acetate  of 
ammonium.  It  is  more  convenient  to  add  the  salt  to  the  acid  than  the  acid  to  the 
salt;  as  the  point  of  saturation  is  thus  more  easily  attained.  In  ascertaining  this 
point  by  test-paper,  the  alkaline  reaction  will  begin,  though  a  portion  of  free  acetic 
acid  may  still  remain ;  a  little  of  it  being  insufficient  to  overcome  the  natural  alkaline 
reaction  of  the  salt.  A  complication  is  caused  by  the  presence  of  free  carbonic 
acid,  which  may  be  expelled  from  the  liquid  towards  the  end  of  the  saturation  by 
warming  it.  Supposing  it  to  be  free  from  carbonic  acid,  the  best  rule  is  to  cease  add- 
ing the  carbonate  of  ammonium,  upon  the  occurrence  of  the  least  sign  of  alkalinity. 

The  formula  of  the  U.  S.  P.  1880  differs  from  that  formerly  officinal,  in  contain- 
ing about  1-6  per  cent,  more  acetate  of  ammonium.  It  is  to  be  regretted  that  the 
old  process  of  saturating  the  diluted  acetic  acid  with  the  carbonate  of  ammonia  was 
not  entirely  abandoned  in  the  last  revision  and  the  second  process  alone  directed. 
The  separate  solutions  keep  well,  and  the  rapidity  and  ease  with  which  this  prepara- 
tion can  be  made  by  the  pharmacist,  by  simply  mixing  equal  measures  of  the  solu- 
tions, are  advantages  which  at  once  recommend  its  exclusive  use,  whilst  the  physician 
is  more  apt  to  secure  a  fresh  preparation,  and  one  which  usually  retains  a  quantity 
of  carbonic  acid  gas  to  render  the  preparation  grateful  to  the  patient. 

The  present  British  process  corresponds  essentially  with  ours ;  but  in  that  of  the 
Br.  Pharmacopoeia  of  1864,  the  strong  solution  of  ammonia  was  used  instead  of  the 
carbonate,  and  the  ammdnia  combined  directly  with  the  acetic  acid,  without  other 
reaction.  The  solution  was  much  stronger  than  that  of  the  U.  S.  Pharmacopoeia,  or 
of  the  former  Pharmacopoeias  of  Great  Britain,  being  made  with  undiluted  ingredi- 
ents, probably  because  it  keeps  better  when  thus  made.  To  reduce  it  to  the  strength 
of  the  U.  S.  preparation,  it  required  to  be  diluted  with  about  four  measures  of  dis- 
tilled water.  There  was  an  advantage  in  this  process  in  the  use  of  ammonia  instead 
of  its  carbonate  ;  as  the  difficulty  of  ascertaining  the  precise  point  of  saturation  arising 
from  carbonic  acid  was  avoided ;  but  in  this  solution,  as  in  the  neutral  mixture,  a 
great  benefit  remedially  is  gained  by  the  presence  of  that  acid,  which  reconciles  the 
stomach  to  the  medicine,  and  sometimes  even  allays  vomiting  in  febrile  diseases. 
With  this  view  of  the  subject,  it  is  better  to  use  the  carbonate  of  ammonium ;  and 
the  change  has  been  made  in  the  present  Br.  Pharmacopoeia. 

Properties.  Solution  of  acetate  of  ammonium,  when  made  of  pure  materials,  is 
"  a  clear,  colorless  liquid,  free  from  empyreuma,  of  a  mild,  saline  taste,  and  a  neu- 
tral or  slightly  acid  reaction.  Sp.  gr.  1-022.  It  is.  wholly  volatilized  by  heat. 
When  heated  with  potassa,  it  evolves  vapors  of  ammonia,  and  when  heated  with 
sulphuric  acid,  it  gives  out  vapor  of  acetic  acid.  It  should  not  be  darkened  by 
hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals).  It  contains 
about  7'6  per  cent,  of  acetate  of  ammonium."  U.  S.  Its  taste  resembles  that  of  a 
mixture  of  nitre  and  sugar.  When  it  contains  an  excess  of  alkali,  its  taste  is  bit- 
terish. It  should  be  freshly  prepared  at  short  intervals ;  as  its  acid  becomes  decom- 
posed, and  a  portion  of  carbonate,  of  ammonium  is  generated.  As  formerly  prepared, 
under  the  name  of  spirltus  3Iindereri,  it  was  made  from  the  impure  carbonate  of 
ammonium  containing  animal  oil,  which  modified  the  preparation  by  giving  rise  to  a 
portion  of  ammoniacal  soap.  When  pure  it  is  not  precipitated  by  chloride  of  barium. 
Nitrate  of  silver  precipitates  crystals  of  acetate  of.  silver,  soluble  in  water,  and 
especially  in  nitric  acid.  An  insoluble  precipitate  with  this  test  is  chloride  of  silver, 
and  shows  the  presence  of  hydrochloric  acid.  Potassa  disengages  ammonia ;  sul- 
phuric acid,  acetous  vapors.  When  evaporated  to  dryness,  the  residue  is  wholly 
dissipated  by  heat  with  the  smell  of  ammonia.     It  is  incompatible  with  acids,  the 
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fixed  alkalies  and  their  carbonates,  lime-water,  magnesia,  sulphate  of  magnesium, 
corrosive  sublimate,  the  sulphates  of  iron,  copper,  and  zinc,  and  nitrate  of  silver. 
When  it  contains  free  carbonic  acid,  it  produces  with  the  acetate  or  subacetate  of 
lead  a  precipitate  of  carbonate  of  lead,  which,  being  mistaken  for  the  sulphate,  has- 
sometimes  led  to  the  erroneous  conclusion  that  sulphuric  acid  was  present  in  the 
distilled  vinegar,  when  this  has  been  employed.  Acetate  of  ammonium  is  a  salt  of 
difficult  crystallization,  and  very  deliquescent.  When  perfect  it  probably  has  an 
alkaline  reaction,  like  the  acetates  of  potassium  and  sodium.  It  may  be  obtained  by 
sublimation  from  a  mixture  of  equal  parts  of  dry  acetate  of  potassium  or  of  calcium, 
and  chloride  of  ammonium  ;  or,  according  to  Berthelot,  by  dissolving  glacial  acetic 
acid  in  ammonia,  keeping  the  retort  cool,  and  adding  enough  water  to  prevent  the 
crystallization  of  the  salt  during  the  neutralization  ;  the  solution  is  then  evaporated 
in  a  current  of  dry,  gaseous  ammonia  until  the  liquid  solidifies  on  cooling.  It  is  then 
introduced  into  a  large  capsule,  and  this  placed  upon  caustic  lime,  under  a  large 
bell  glass,  in  which  a  considerable  quantity  of  ammonia  gas  is  injected.  After  a  few 
days  the  crystalline  mass  is  broken,  and  the  capsule  replaced  as  before  upon  lime  in 
an  ammoniacal  atmosphere,  under  the  bell  glass.  When  this  operation  has  been 
repeated  several  times,  a  perfectly  pure  acetate  of  ammonium  is  obtained,  which 
crystallizes  in  large  needles,  like  nitrate  of  potassium,  and  resembling  formiate  of 
ammonium ;  it  is  extremely  soluble  in  water,  and  does  not  possess  an  acid  reaction. 
{A.  J.  P.,  1875,  p.  25.)  It  is  formed  by  the  union  of  one  molecule  of  acetic  acid, 
H.C.HjO,,  with  oue  group,  XH^,  from  NH,.OH,  the  hydrate,  or  (NHj.COj.  the 
carbonate.  When  evaporated  to  dryness,  however,  it  readily  yields  an  acid  salt, 
C^HjOj.NH^  -j-  C2H^0j.     The  molecular  weight  of  the  normal  salt  is  77. 

Medical  Properties  and  Uses.  Solution  of  acetate  of  ammonium  is  a  valuable 
diaphoretic,  much  employed  in  febrile  diseases.  If,  instead  of  promoting  its  deter- 
mination to  the  skin  by  external  warmth,  the  patient  walk  about  in  a  cool  air,  its 
action  will  be  directed  to  the  kidneys.  In  large  doses,  it  is  said  to  relieve  painful 
menstruation.  It  is  sometimes  used  externally  as  a  discutient.  Mr.  Brande  speaks 
of  it  as  very  useful  in  mumps,  applied  hot  upon  a  piece  of  flannel.  INIixed  in  the 
quantity  of  a  fluidounce  with  seven  fluidounces  of  rose-water,  and  two  fluidrachms  of 
laudanum,  it  forms  a  useful  coll^rium  in  chronic  ophthalmia.  The  late  Dr.  A.  T. 
Thomson  used  it  as  a  lotion  with  good  efiect  in  porrigo  afiecting  the  scalp.  The 
dose  of  the  IT.  S.  preparation  is  from  half  a  fluidounce  to  a  fluidounce  and  a  half 
(^15-45  C.c),  every  three  or  four  hours,  mixed  with  water  and  sweetened  with 
sugar.  It  proves  sometimes  very  grateful  to  febrile  patients,  when  prescribed  with 
an  equal  measure  of  carbonic  acid  water.  In  the  present  Br.  Pharmacopceia  the 
dose  is  stated  at  from  two  to  six  fluidrachms  (7"5-22-5  C.c). 

Off.  Prep.  Mistura  Ferri  et  Ammonii  Acetatis,  U.  S. 

LIQUOR  AMMOXLE  CITRATIS.  £r.     Solution  of  Citrate  of 

Ammonia. 

(Li'QUOB  AMOIO'XI-iE  CI-TRA'TIS.) 
Citrate  d'Ammoniaqne  liquide,  Fr.:  Citronensaure  Aminoniak-Flussigkeit,  G. 
"  Take  of  Citric  Acid  three  ounces  [avoirdupois]  ;  Strong  Solution  of  Ammonia 
two  fluidounces  and  three-quarters  [Imperial  measure],  or  a  sxtfficiency  ;  Distilled 
Water  one  pint  [Imp.  meas.].     Dissolve  the  Citric  Acid  in  the  Water  and  add  the 
Solution  of  Ammonia  until  the  solution  is  neutral  to  test  paper."  Br. 

This  may  be  used  for  the  same  purposes  as  the  preceding  in  the  dose  of  from  two 
to  six  fluidrachms  (7o  to  225  C.c). 

LIQUOR  AXTIMOXII  CHLORIDI.  Br.     Solution  of  Chloride  of 

Antimony. 

(LI'QCOE  XX-TI-MO'SI-I  CHLO'RI-DI.) 

Liquor  Antimonii  Terclilorirli.  Br.  1864:  iSolntion  of  Terehloride  of  Antimony;  Liquor  Stihii 
Chlorati.  P.G.:  Liquid  Butter  of  Antimony ;  Chiorure  (Beurre)  d'Antimoine  liquide,  Iluile  d'Anti- 
moine.  Fr.;  Speissglanzbutter,  G. 

'•  Take  of  Black  Antimony  one  pound  [avoirdupois]  ;  Hydrochloric  Acid  four 
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pints  [Imperial  measure].  Place  the  Black  Antimony  in  a  porcelain  vessel ;  pour 
upon  it  the  Hydrochloric  Acid,  and,  constantly  stirring,  apply  to  the  mixture,  be- 
neath a  flue  with  a  good  draught,  a  gentle  heat,  which  must  be  gradually  augmented 
as  the  evolution  of  gas  begins  to  slacken,  until  the  liquid  boils.  Maintain  it  at  this 
temperature  for  fifteen  minutes  ;  then  remove  the  vessel  from  the  fire,  and  filter  the 
liquid  through  calico  into  another  vessel,  returning  what  passes  through  first,  that 
a  perfectly  clear  solution  may  be  obtained.  Boil  this  down  to  the  bulk  of  two  pints 
[Imp.  meas.],  and  preserve  it  in  a  stoppered  bottle."  Br. 

When  tersulphide  of  antimony  is  dissolved  with  the  aid  of  heat  in  hydrochloric 
acid,  a  double  decomposition  takes  place,  resulting  in  the  formation  of  terchloride 
of  antimony  and  hydrosulphuric  acid  (sulphuretted  hydrogen),  which  gives  rise  to 
effervescence.  As  this  gas  is  exceedingly  offensive  and  deleterious,  the  materials, 
during  the  reaction,  are  directed  to  be  placed  under  a  flue  with  a  good  draught. 
When  the  reaction  is  over,  the  resulting  aqueous  solution  of  terchoride,  after  having 
been  strained,  is  boiled  down  to  a  determinate  volume. 

Properties.  Solution  of  chloride  of  antimony  is  a  transparent,  pale  yellow,  dense 
liquid,  possessing  caustic  properties.  When  of  a  deep  red  color,  it  is  impure  from 
the  presence  of  iron.  Its  sp.  gr.,  concentrated  to  the  extent  directed  in  the  Br.  Phar- 
macopioeia,  is  1470.  "  A  little  of  it  dropped  into  water  gives  a  white  precipitate,  and 
the  filtered  solution  lets  fall  a  copious  deposit  on  the  addition  of  nitrate  of  silver.  If 
the  white  precipitate  formed  by  water  be  treated  with  sulphuretted  hydrogen  it  be- 
comes orange-colored."  (i?r.)  These  reactions  show  that  it  contains  antimony  and 
chlorine.  A  fluidrachm  of  it,  mixed  with  four  fluidounces  of  water  in  which  is  dis- 
solved a  quarter  of  an  ounce  (avoirdupois)  of  tartaric  acid,  forms  a  clear  solution, 
from  which  sulphuretted  hydrogen  throws  down  an  orange  precipitate  (tersulphide 
of  antimony),  weighing,  when  washed  and  dried  at  212°,  at  least  22  grains.  {Br.^ 
When  it  is  distilled,  water,  the  excess  of  hydrochloric  acid,  and  any  tersulphide  of  ar- 
senic that  may  happen  to  be  present,  are  first  expelled,  and  afterwards  the  terchlo- 
ride volatilizes.  The  pure  terchloride  may  be  obtained  by  changing  the  receiver, 
as  soon  as  the  distilled  product  concretes  on  cooling.  Pure  terchloride  of  antimony, 
called  by  the  earlier  chemists  butter  of  antimony^  is  a  white,  readily  fusible  solid, 
of  the  consistence  of  butter,  deliquescent  and  powerfully  caustic,  and  volatilizable 
under  an  obscure  red  heat.  It  was  formerly  used  in  medicine  as  a  caustic.  It  usually 
acts  without  causing  much  pain  or  inflammation  ;  and,  after  the  separation  of  the 
eschar,  a  clean,  healthy  ulcer  is  left. 

Solution  of  terchloride  of  antimony  was  a  new  officinal  of  the  Dublin  Pharma- 
copoeia of  1850,  and  is  probably  retained  in  the  British  not  as  a  therapeutic  agent, 
but  simply  as  a  source  of  the  officinal  oxide  of  antimony. 

Off.  Prep.  Antimonii  Oxidum,  Br. 

LIQUOR  ARSENII  ET  HYDRARGYRI  lODIDI.  U.  S.    Solution 
of  Iodide  of  Arsenic  and  3Iercury.     \^Donovan's  Solution.^ 

(LT'QUOR  AE-SK'NI-i  ET  HY-DRAR'^Y-EI  I-UD'I-DI.) 

Liquor  Arsenici  et  Hydrargyri  lodidi,  Br.;  also  U.S.  1870 ;  Solution  of  Hyclriodate  of  Ar- 
senic and  Mercury  j  Solutio  Donovani;  Solute  d'lodo-arsenite  de  Mercur,  Liqueur  de  Donovan, 
Fr.;  Jodquecksilber-Arsenik-Losung,  Donovan'scho  Tropfen,  G. 

"  Iodide  of  Arsenic,  otie  part  [or  thirty-five  grains] ;  Red  Iodide  of  Mercury, 
one  part  [or  thirty-five  grains] ;  Distilled  Water,  a  sufficient  quantity^  To  make  one 
hundred  jyarts  [or  half  a  pint].  Triturate  the  Iodides  with  fifteen  parts  [or  a  fluid- 
ounce]  of  Distilled  Water,  until  they  are  dissolved.  Filter  the  liquid  and  pass 
enough  Distilled  Water  through  the  filter  to  make  the  solution  weigh  one  hundred 
parts  [or  measure  half  a  pint]."    U.S. 

This  solution  was  introduced  to  the  notice  of  the  medical  profession  in- 1839,  by 
Mr.  Donovan,  of  Dublin,  as  a  therapeutic  agent  combining  the  medical  virtues  of 
its  three  ingredients,  and  was  adopted  as  an  officinal  preparation  in  the  U.  S.  and 
Dublin  Pharmacopoeias  of  1850.  The  former  has  retained  it;  but  on  the  absorp- 
tion of  the  latter  in  the  British  Pharmacopoeia  it  was  discarded.  The  formula  of 
the  U.  S.  Pharmacopoeia  is  the  simplified  one  of  Prof.  Procter,  which  consists  essen- 
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tially  in  dissolving  equal  weights  of  the  teriodide  of  arsenic  and  mercuric  iodide 
(red  iodide)  in  a  measured  quantity  of  distilled  water.  The  change  in  the  quanti- 
ties of  the  two  salts  from  the  process  of  the  U.  S.  P.  1870  is  very  trifling.  The 
proportion  of  equal  weights  corresponds  nearly  to  single  molecules  of  the  component 
iodides.  The  Dublin  formula  was  more  complicated.  In  it  the  proper  quantities 
of  arsenic,  mercury,  and  iodine  were  caused  to  unite  by  first  rubbing  them  together 
with  alcohol,  and  then  boiling  the  product  with  distilled  water,  which  was  afterwards 
added,  so  as  to  give  the  whole  a  determinate  bulk.  The  iodides  of  arsenic  and  mer- 
cury, formed  by  the  trituration,  were  assumed  by  Mr.  Donovan  to  become,  by  solu- 
tion, hydriodates  severally  of  arsenious  acid  (white  oxide  of  arsenic),  and  of  mer- 
curic oxide  (red  precipitate). 

Properties.  This  solution  has  a  pale  yellow  color,  and  a  slightly  styptic  taste. 
Sometimes,  however,  the  color  is  orange-yellow,  owing  to  the  presence  of  free  iodine. 
This  may  be  neutralized  by  rubbing  the  solution  with  a  little  metallic  mercury  or' 
arsenic,  in  fine  powder,  and  the  proper  hue  be  thus  restored.  The  solution  is  incom- 
patible with  laudanum  and  the  soluble  salts  of  morphine.  On  the  supposition  that 
it  is  an  aqueous  solution  of  iodides,  it  will  contain  them  in  the  proportion  of  one 
mol.  of  teriodide  of  arsenic  4.56,  to  one  of  mercuric  iodide  454,  which  are  nearly 
equal  weights. 

Medical  Properties.  This  preparation  has  been  found  decidedly  useful  as  an 
alterative  in  various  diseases  of  the  skin,  such  as  the  different  forms  of  psoriasis, 
impetijro,  porrigo,  lepra,  pityriasis,  lupus,  and  venereal  eruptions,  both  papular  and 
scaly.  In  support  of  its  efficacy  in  these  affections,  3Ir.  Donovan  has  adduced  the 
testimony  of  a  number  of  respectable  practitioners,  who  have  communicated  to  him 
the  results  of  their  experience.  The  disease  in  some  of  the  cases  cured  had  existed 
for  several  years.  Many  American  physicians  also  have  used  it  advantageously  in 
cutaneous  diseases,  and  found  more  prompt  effects  from  it  than  from  the  remedies 
usually  resorted  to.  In  chronic  rheumatism  and  in  advanced  specific  diseases,  espe- 
cially "  night  pains,"  it  is  often  useful.  The  dose  is  from  five  to  ten  drops  (0-3  to 
0-6  C.c.)  three  times  a  day,  given  preferably  in  distilled  water. 

LIQUOR  ATROPINE.   Br.     Solution  of  Atropia. 

(Li'QUOR  A-TKO'PI-^.) 

Solute  d'Atropine,  Fr.;  Atropin-Losung,  G. 

"  Take  of  Atropia  four  grains  ;  Rectified  Spirit  one  fluidrachm  ;  Distilled  Water 
seven  fluidrach  ms.  Dissolve  tlie  Atropia  in  the  Spirit,  and  add  this  gradually  to 
the  Water,  shaking  them  together."  Br. 

For  the  effects  of  this  solution,  see  Atrojnna.  If  given  internally,  the  dose  to 
begin  with  should  not  exceed  two  minims  (0-12  C.c). 

LIQUOR  ATROPIA   SULPHATIS.   Br.    Solution  of  Sulphate  of 

Atropia. 

(LI'QUOR  A-TRu'PI-.i:  St'L-PHA'TIS.) 
Solute  de  Sulfate  d'Atropine,  Fr.;  Schwefelsaure  Atropinlosung,  G. 

"  Take  of  Sulphate  of  Atropia /our  grains;  Distilled  Water  one  fluidounce  [Im- 
perial measure].     Dissolve."  Br. 

This  solution  is  of  the  same  strength  as  the  preceding. 

LIQUOR  BISMUTHI  ET  AMMOXIiE  CITRATIS.  Br.     Solution 
of  Citrate  of  Bismuth  and  Ammonia. 

(Li'QUOR  BIS-Ml'THI  ET  .\M-3I0'XI-i  CI-TRA'TIS.) 

Liquor  Bismutbi;  Solute  de  Citrate  de  Bismuth  ammoniacal,  Fr.;  Citronensanre 'Wismuth-Am- 
moniak-Losung,  G. 

"Take  of  Purified  Bismuth  four  hundred  and  thirty  grains;  Nitric  Acid  two 
fluidounces  [Imperial  measure]  ;  Citric  Acid  tico  ounces  [avoirdupois]  ;  Solution 
of  Ammonia,  Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Nitric  Acid  with  a 
[fluid]ounce  of  Distilled  Water^  and  add  the  Bismuth  in  successive  portions.  When 
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effervescence  has  ceased  apply  for  ten  minutes  a  heat  approaching  that  of  ebullition, 
and  decant  the  solution  from  any  insoluble  matter  that  may  be  present.  Evaporate 
the  solution  until  it  is  reduced  to  two  fluidounces;  then  add  the  Citric  Acid  pre- 
viously dissolved  in  four  [fluidjounces  of  Distilled  Water,  and  afterwards  the  Solu- 
tion of  Ammonia  in  small  quantities  at  a  time  until  the  precipitate  formed  is  redis- 
solved,  and  the  solution  is  neutral  or  slightly  alkaline  to  test-paper.  Dilute  with 
Distilled  Water  to  the  volume  of  one  pint  [Imp.  meas.]."  Br. 

This  is  not  the  formula  that  we  would  recommend  for  the  preparation  of  the 
^^  Solution  of  Citrate  of  Bismuth  and  Ammonia^  (see  Bismuthi  et  Ammonii  Oitras, 
p.  289).  Indeed,  the  product  of  the  formula  is  not  the  substance  it  purports  to  be ;  but 
probably  nitrate  of  bismuth  held  in  solution  by  means  of  citrate  of  ammonium.  The 
first  step  is  to  make  a  very  concentrated  solution  of  nitrate  of  bismuth,  to  which  is 
then  added  a  solution  of  citric  acid,  containing  water  enough  to  cause  a  partial  pre- 
cipitate of  subnitrate  of  bismuth,  which  is  dissolved  again  by  the  addition  of  am- 
monia. This  neutralizes  the  citric  acid,  and  the  resulting  citrate  of  ammonium  holds 
the  re-formed  nitrate  of  bismuth  in  solution ;  or  the  two  acids  may  divide  the  two 
bases  between  them,  forming  a  mixture  of  nitrate  and  citrate  of  ammonium  and 
bismuth.  At  all  events,  the  nitric  acid  is  retained  in  the  preparation  ;  and,  as  all 
its  salts  are  much  more  irritating  than  the  corresponding  salts  of  citric  acid,  we 
have  a  preparation  likely  to  irritate  the  stomach,  instead  of  the  mild  insoluble  salts 
of  bismuth  which  it  is  intended  to  represent,  or  the  mild  citrate  of  bismuth  and 
ammonia  which  it  purports  to  be.  In  all  other  processes  we  have  seen,  pains  are 
taken  to  get  rid  of  the  nitric  acid. 

Some  years  since,  a  secret  preparation  was  made  and  sold  by  Mr.  Schacht,  of 
Clifton,  England,  under  the  name  of  Liquor  Bisnuithi.  Mr.  Ch.  R.  C.  Tichborne, 
having  analyzed  the  liquid,  and  found  it  to  contain  oxide  of  bismuth,  ammonia,  and 
citric  acid,  announced  the  discovery  at  a  meeting  of  the  Pharmaceutical  Society, 
when  Mr.  Schacht,  being  present,  acknowledged  the  correctness  of  the  analysis, 
stating,  at  the  same  time,  that  he  had  never  made  a  secret  of  the  composition  of  his 
solution  to  medical  practitioners,  and  that  a  fluidrachm  of  his  liquid  contained  one 
grain  of  the  teroxide.  (P.  J.  Tr.,  1864,  p.  301.)  A  formula  for  the  preparation 
was  given  by  Mr.  Tichborne,  which,  however,  on  repeated  trial  by  Mr.  N.  Gray , 
Bartlett,  of  Chicago,  proved  to  be  impracticable.  After  numerous  experiments,  Mr. 
Bartlett  succeeded  in  making  a  solution  which  had  all  the  desired  qualities.  (See 
A.  J.  P.,  Jan,  18G5.)  He  first  prepares  a  citrate  of  hismiith  by  dissolving  a  troy- 
ounce  of  the  subcarbonate  of  bismuth  in  720  grains  of  nitric  acid,  diluting  the 
solution  after  effervescence  has  ceased  with  a  ftuidounce  and  a  half  o^  distilled  water 
gradually  introduced,  and  then  adding  this  solution,  slowly  and  with  constant  stir- 
ring, to  another  solution  made  by  dissolving  600  grains  of  citrate  of  potassium  in 
two  pints  of  distilled  water.  By  an  interchange  of  principles,  nitrate  of  potassium 
and  citrate  of  bismuth  are  formed,  the  latter  of  which,  being  insoluble,  is  precipi- 
tated, and  is  obtained  by  throwing  the  whole  upon  a  filter,  thoroughly  washing  the 
salt  with  distilled  water,  and  then  drying  it  on  bibulous  paper  with  a  gentle  heat. 
The  next  step  is  to  prepare  the  citrate  of  bismuth  and  ammonium.  This  is  done 
by  rubbing  the  citrate  of  bismuth  with  sufiicient  distilled  water  to  make  a  paste, 
and  adding  to  this  gradually,  and  with  constant  trituration,  stronger  water  of  am- 
monia until  the  citrate  is  dissolved,  care  being  taken  to  avoid  an  excess  of  ammonia. 
The  solution  is  now  filtered,  and  spread  on  glass  to  dry. 

Various  modifications  of  Mr.  Bartlett's  process  have  been  suggested,  though  it  may 
be  doubted  whether  any  one,  on  the  whole,  is  preferable  to  the  original.  Besides  the 
processes  offered  by  Mr.  T.  P.  Blunt  and  Mr.  Tichborne,  in  England,  Mr.  A.  E.  Ebert 
and  Prof  Markoe  have  each  proposed  a  modification  of  Mr.  Bartlett's  process.  (See 
A.  J.  P.,  1866,  p,  1,  and  1869,  p.  151.)  In  Ebert's  formula  the  solution  of  nitrate 
of  bismuth  is  decomposed  by  caustic  potassa  in  the  presence  of  citric  acid,  instead 
of  the  citrate  of  potassium  already  formed ;  in  Markoe's,  crystallized  carbonate  of 
sodium  is  substituted  for  the  caustic  alkali,  to  which  various  objections  exist.  After 
precipitating  the  solution  of  nitrate  of  bismuth  to  which  citric  acid  has  been  added, 
with  carbonate  of  sodium,  washing  the  precipitate  to  get  rid  of  the  nitrate  of  sodium, 
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and  dissolving  the  residue  of  the  precipitate  in  water  of  ammonia,  Markoe  completes 
the  process  bj  determining  the  proportion  of  teroxide  of  bismuth  contained  in  the 
solution,  and  then  diluting  the  liquid  so  that  each  fluidrachm  shall  contain  one  grain 
of  teroxide.* 

Citrate  of  bismuth  and  ammonium,  obtained  by  Mr.  Bartlett's  process,  is  in  fine, 
glossy,  translucent,  colorless  scales,  of  a  slightly  acidulous,  somewhat  metallic,  not 
disagreeable  taste,  very  soluble  in  water,  but  not  deliquescent,  and  of  an  acid  reac- 
tion. (See  pace  289.)  From  an  analysis  by  Mr.  Bartlett,  it  appears  to  possess  the 
formula  Bi,C5H,0,.NH3  -f  30,0.  (See  page  289.) 

There  is  no  occasion  for  a  permanent  solution  of  this  salt,  as  it  may  at  any  time 
be  dissolved  when  wanted  for  use.  But,  as  it  is  in  the  liquid  form  that  it  has  ob- 
tained its  present  reputation,  we  give  a  formula  for  a  permanent  solution  prepared  by 
Mr.  Bartlett.  Dissolve  260  grains  of  citrate  of  bismuth  and  ammonium  in  fourteen 
Jluidounces  of  distilled  water,  neutralize  the  solution  with  water  of  ammonia,  and  add 
tico  Jluidounces  of  alcohol.  The  solution  of  the  salt  without  addition  is  liable  to  sponta- 
neous decomposition  ;  but,  in  the  opinion  of  Mr.  Bartlett,  it  is  completely  protected 
by  the  ammonia  and  alcohol,  so  that  in  this  state  it  will  keep  indefinitely. 

Medical  Properties  and  "Uses.  This  preparation  is  much  more  astringent  than 
are  the  insoluble  .salts  of  bismuth,  and  is  at  the  same  time  in  itant.  and  not  possessed 
of  the  peculiar  medical  properties  which  grow  out  of  the  insolubility  of  the  subni- 
trate  or  subcarbonate.  It  is,  therefore,  not  a  substitute  for  these,  and  is  adapted  to 
the  treatment  of  diarrhoeas  rather  of  relaxation  than  of  irritation.  The  dose  of  tho 
solution  is  a  half  to  one  fluidrachm  (1  •9-3-75  C.c). 

LIQUOR  CALCIS.    r.-S'.,  5r.     Solution  of  Lime.     [Lime-water.'] 

(LI'QUOE  CAL'CIS.) 

"  An  aqueous  solution  containins  about  0-15  per  cent,  of  Hydrate  of  Calcium 
[Ca(HO), ;  74.  —  CaO,HO  ;  37]." "f^  S. 

Aqua  Calcis;  Aqua  Calcaria%  P.G.;  Eau  Liqueur  de  Chaux,  Fr.;  Kalkwasser,  G. 

"  Lime,  one  part  [or  half  an  ounce  av.]  ;  Water,  Distilled  Water,  each,  a  suffi- 
cient quantity.  Slake  the  Lime  by  the  gradual  addition  oX  six  parts  [or  three  fluid- 
ounces]  of  Water,  then  add  thirty  j}arts  [or  one  pint]  of  Water  and  stir  occasionally 
during  half  an  hour.  Allow  the  mixture  to  settle,  decant  the  liquid  and  throw  it 
away.  Then  add  to  the  residue  three  hundred  parts  [or  eight  pints]  of  Distilled 
Water,  stir  well,  wait  a  short  time  for  the  coarser  particles  to  subside,  and  pour  the 
liquid,  holding  the  undissolved  Lime  in  suspension,  into  a  glass-stoppered  bottle. 
Pour  off  the  clear  liquid  when  wanted  for  use."    U.  S. 

"  Take  of  Slaked  Lime  ttco  ounces  [avoirdupois]  ;  Distilled  Water  one  gallon  [Im- 
perial measure].  Put  the  Lime  into  a  stoppered  bottle  containing  the  Water;  and 
shake  well  for  two  or  three  minutes.  After  twelve  hours  the  excess  of  lime  will  have 
subsided,  and  the  clear  solution  may  be  drawn  off"  with  a  siphon  as  it  is  required  for 
use,  or  transferred  to  a  green-glass  bottle  furnished  with  a  well-ground  stopper."  Br. 

A  solution  of  calcium  hydrate,  Ca(OH),.  in  water  is  the  result  of  these  processes. 
By  the  slaking  of  the  lime  it  is  reduced  to  powder,  and  rendered  more  easily'  dif- 

*  Mr.  C.  H.  Wood  proposes  the  following  formula  as  exceetlingly  simple  and  satisfactory.  Its 
result  has  the  same  strength  as  the  ofiicinal  liquor.  Take  of  Oxide  of  Bismuth  nine  ounces  ;  Citrio 
Acid  sixteen  ounces  ;  Strong  Solution  of  Ammonia  twelve  fluidounces  or  q.  s.  Dissolve  eight  ounces 
of  citric  acid  in  four  ounces  of  hot  water,  and  carefully  neutralize  it  with  some  of  the  solution  of 
ammonia  (about  seven  fluidounces),  mixed  with  half  its  volume  of  water.  Then  add  the  other  eight 
ounces  of  citric  acid,  and  when  it  has  dissolved  introduce  the  oxide  of  bismuth.  Heat  the  mixture 
to  near  its  boiling  point  for  fifteen  minutes  with  frequent  stirring,  then  add  about  a  pint  of  water, 
and  introduce  sufficient  ammonia  to  dissolve  the  insoluble  portion  and  render  the  liquid  slightly 
alkaline.  Augment  the  solution  to  the  volume  of  one  gallon,  and  filter  through  paper.  Mr.  C, 
Meher  (.4. ./.  P.,  1S73.  p.  5-11)  states  that  in  this  process  an  excess  of  citric  acid  is  employed,  and 
oflfers  the  following  substitute.  Dissolve  pure  bismuth  in  three  times  its  weight  of  nitric  acid;  set 
aside  to  crystallize;  evaporate  the  mother-liquid  until  all  acid  is  driven  off;  unite  the  crystals  and 
pour  upon  them  a  hot  concentrated  solution  of  citric  acid,  in  such  amount  that  there  shall  be  one 
equivalent  of  citric  acid  for  each  of  bismuth  (about  equal  weights);  to  half  of  this  solution  add 
ammonia  in  sufiicient  quantity  to  redissolve  the  precipitate  first  formed  and  then  add  the  other 
half;  wash  the  white  precipitate  of  citrate  of  bismuth  until  the  water  no  longer  becomes  acid. 
This  citrate  dissolves  readily  in  ammonia. 
65 
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fusible  tLrough  the  water.  According  to  both  Pharmacopoeias,  the  solution  is  to  be 
kept  in  bottles  with  a  portion  of  undissolved  hydrate,  which  causes  it  always  to  be 
saturated  whatever  may  be  the  temperature,  and  to  whatever  extent  it  may  be  ex- 
posed to  the  air.  If  care  be  taken  to  have  a  considerable  quantity  of  the  solution  in 
the  bottle,  and  to  avoid  unnecessary  agitation,  the  upper  portion  will  always  remain 
sufiBciently  clear  for  use.  The  employment  of  distilled  water  as  the  solvent  may 
seem  a  useless  refinement ;  and  it  certainly  is  unnecessary  when  pure  spring  or  river 
water  is  attainable  ;  but  in  many  places  the  common  water  is  very  impure,  and  wholly 
unfit  for  a  preparation,  one  of  the  most  frequent  uses  of  which  is  to  allay  irritation 
oF  stomach.  Water  dissolves  but  a  minute  proportion  of  lime,  and,  contrary  to  the 
general  law,  less  when  hot  than  cold.  Hence  the  propriety  of  employing  cold  water 
in  the  process.  According  to  Mr.  Phillips,  a  pint  of  water  (the  wine  pint  of  the 
U.  S.  Pharm.)  at  212°  dissolves  56  grains  of  lime,  at  60°,  9-7  grains,  and  at  32°, 
11 -0  grains.  When  the  officinal  solution  is  heated,  a  deposition  of  lime  takes  place, 
but  is  redissolved  on  cooling. 

Properties.  Lime-water  is  "  a  clear,  colorless  liquid,  without  odor,  having  a  saline 
and  feebly  caustic,  taste,  and  an  alkaline  reaction.  Sp.  gr.  1-0015  at  15°  C.  (59°  F.). 
When  heated  to  boiling,  it  becomes  cloudy.  Test-solution  of  oxalic  acid  added  to 
it  produces  a  white  precipitate  soluble  in  hydrochloric,  but  insoluble  in  acetic  acid. 
The  alkaline  reaction  of  the  liquid  entirely  disappears  after  it  has  been  saturated 
with  carbonic  acid  gas,  and  the  excess  of  the  latter  has  been  expelled  by  boiling 
(abs.  of  alkalies  or  their  carbonates)."  If.  S.  Exposed  to  the  air  it  attracts  carbonic 
acid,  and  becomes  covered  with  a  pellicle  of  insoluble  carbonate  of  calcium,  which, 
subsiding  after  a  time,  is  replaced  by  another,  and  so  on  successively  till  the  whole 
of  the  lime  is  exhausted.  Hence  the  necessity  of  keeping  lime-water,  either  in 
closely  corked  bottles  which  should  be  full,  or,  what  is  more  convenient,  in  bottles 
with  an  excess  of  lime.  "  Ten  fluidounces  of  it  require  for  neutralization  at  least 
200  grain-measures  of  the  volumetric  solution  of  oxalic  acid,  which  corresponds  to 
5-6  grains  of  lime,  CaO."  Br. 

Medical  Properties  and  Uses.  Lime-water  is  antacid,  tonic,  and  astringent, 
and  is  very  usefully  employed  in  dyspepsia  with  acidity  of  stomach,  diarrhoea,  dia- 
betes, and  gravel  attended  with  superabundant  secretion  of  uric  acid.  Mixed  with 
an  equal  measure  of  milk,  which  completely  covers  its  offensive  taste,  it  is  one  of 
the  best  remedies  in  our  possession  for  nausea  and  vomiting  dependent  on  irritability 
of  stomach.  We  have  found  a  diet  exclusively  of  lime-water  and  miik  to  be  more 
effectual  than  almost  any  other  plan  of  treatment  in  dyspepsia  accompanied  with 
vomiting  of  food.  In  this  case  one  part  of  the  solution  to  two  or  three  parts  of 
milk  is  usually  sufficient.  Externally  it  is  employed  as  a  wash  in  tinea  capitis  and 
scabies,  as  an  application  to  foul  and  gangrenous  ulcers,  as  an  injection  in  leucor- 
rhcea  and  ulceration  of  the  bladder  or  urethra,  and,  mixed  with  linseed  or  olive  oil, 
as  a  liniment  in  burns  and  scalds.  Having  been  found  to  possess  the  property  of 
dissolving  false-membrane,  it  was  naturally  employed  as  a  local  remedy  in  pseudo- 
membranous croup.  Dr.  B.  W.  Wilson  reported  (3Ied.  Snrp.  Reporter,  Aug.  27, 
1867,  p.  355)  several  cases  in  which  the  remedy  was  used  successfully;  and  other 
similar  instances  have  been  since  recorded.  There  are  two  methods  of  applying  the 
remedy ;  one  by  directing  lime-water  spray,  produced  by  the  atomizer,  so  that  it 
shall  be  inhaled  by  the  patient ;  the  other,  which  is  recommended  by  Dr.  Wilson, 
by  causing  the  patient  to  inhale  freely  the  vapors  arising  from  lime  undergoing  the 
process  of  slaking  with  water.  The  dose  of  lime-water  is  from  two  to  four  fluid- 
ounces  (60  to  118  C.c.)  several  times  a  day.  When  employed  to  allay  nausea,  it  is 
usually  given  in  the  dose  of  a  tablespoonful  mixed  with  the  same  quantity  of  milk, 
and  repeated  at  intervals  of  half  an  hour,  an  hour,  or  two  hours.  If  too  long  con- 
tinued it  debilitates  the  stomach. 

Fharm.  Uses.  In  preparing  Argenti  Oxidum,  Br.;  Lotio  Hydrargyri  Flava,  Br.) 
Lotio  Hydrargyri  Nigra,  Br. 

Off.  Prep.  Linimentum  Calcis. 
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LIQUOR  CALCIS  CHLORATE.  Br.     Solution  of  Chlorinated  Lime. 

(Li'QUOE  ClL'CIS  CHLO-KA'T^.) 

Chlorure  de  Chaux  liquide,  Fr.;  Chlorkalk-Flussigkeit,  G. 

"  Take  of  Chlorinated  Lime  one  pound  [avoirdupois]  ;  Distilled  "Water  one  gallon 
[Imperial  measure].  Mix  well  the  Water  and  the  Chlorinated  Lime  by  trituration 
in  a  large  mortar,  and,  having  transferred  the  mixture  to  a  stoppered  bottle,  let  it  be 
well  shaken  several  times  for  the  space  of  three  hours.  Pour  out  now  the  contents 
of  the  bottle  on  a  calico  filter,  and  let  the  solution  which  passes  through  be  preseiTed 
in  a  stoppered  bottle.     The  sp.  gr.  of  this  liquid  is  1035."  Br. 

For  the  properties  and  uses  of  this  preparation,  see  Calx  CIdorinata.  The  Brit- 
ish Pharmacopoeia  gives  the  following  test  of  its  strength.  '•  Sixty  grains  mixed 
with  twenty  grains  of  iodide  of  potassium  dissolved  in  four  fluidounces  of  water, 
when  acidulated  with  two  fluidrachms  of  hydrochloric  acid,  gives  a  red  solution, 
which  requires  for  the  discharge  of  its  color  500  grain-measures  of  the  volumetric 
solution  of  hyposulphite  of  soda,  corresponding  to  13  grains  of  available  chlorine  in 
a  fluidouuce."  This  determines  its  strength  in  chlorine,  by  determining  the  quantity 
of  iodine  which  the  chlorine  contained  in  it  is  capable  of  separating  from  iodide  of 
potassium.  Notwithstanding,  however,  that  a  test  of  its  character  is  thus  given  by 
the  Pharmacopoeia,  its  strength  must  vary  according  to  the  quality  of  the  chlorinated 
lime  employed.  II  is  one  of  the  best  antidotes  for  hydrosulphuric  acid,  ammonium 
sulphydrate,  sulphide  of  potassium,  and  hydrocyanic  acid.  The  dose  for  internal 
use  Ls  from  twenty  minims  to  a  fluidrachm  (1-25  to  3-75  C.c).  For  external  appli- 
cation the  solution  may  be  diluted  with  twice  its  bulk  of  water,  or  may  be  used  of 
the  full  strength  in  some  cutaneous  affections. 

LIQUOR  FERRI  ACETATIS.  U.S.     Solution  of  Acetate  of  Iran. 
[Solution  of  Ferric  Acetate.^ 

(Li'QCOR  FER'Bi  Sg-E-TA'TIS.) 

*'  An  aqueous  solution  of  Ferric  Acetate  [Fe/C^HjOPj ;  465-8.— Fe,03.3C^H"303 
232*9],  containing  33  per  cent,  of  the  anhydrous  salt."    C  S. 

Liquor  Ferri  Acetici,  P.O.;  Liqueur  d'Acetate  de  Fer,  Fr.;  Essigsaure  Eisen-Fliissigkeit,  G. 

"  Solution  of  Tersulphate  of  Iron,  one  hundred  parts  [or  fourteen  and  a  half 
fluidounces];  Glacial  Acetic  Acid,  twenty-six  parts  [or  four  and  three-quarter  fluid- 
ounces]  ;  Water  of  Ammonia,  eighty  parts  [or  one  pint]  ;  Water,  Distilled  Water, 
each,  a  sufficient  quantify,  To  make  o)ie  hundred  parts  [or  one  pint].  To  the  Water 
of  Ammonia  diluted  with  two  hundred  parts  [two  and  a  half  pints]  of  cold  Water 
add,  constantly  stirring,  the  solution  of  Tersulphate  of  Iron,  previously  diluted  with 
three  hundred  and  fifty  parts  [or  four  pints]  of  cold  Water.  Pour  the  whole  on  a 
wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the  vessel 
and  mix  it  intimately  with  six  hundred  parts  [or  seven  pints]  of  cold  Water,  again 
drain  it  on  the  strainer,  and  repeat  the  operation,  until  the  washings  cause  but  a 
slight  cloudiness  with  test-solution  of  chloride  of  barium.  Then  allow  the  excess  of 
Water  to  drain  off  and  press  the  precipitate,  folded  in  the  strainer,  until  its  weight  is 
reduced  to  sevotty  jiarfs  [or  fourteen  ounces  av.]  or  less.  Add  the  precipitate  to 
the  Glacial  Acetic  Acid  contained  in  a  capacious  porcelain  capsule,  and  stir  occa- 
sionally, until  the  oxide  is  entirely  dissolved.  Finally,  add  enough  cold,  Distilled 
Water  to  make  the  solution  weigh  one  hundred  parts  [or  measure  one  pint],  and 
filter,  if  necessary.  Solution  of  Acetate  of  Iron  should  be  kept  in  well-stopped  bot- 
tles, protected  from  light."    C  S. 

The  formula  of  this  new  officinal  preparation  is  almost  identical  with  that  of  the 
solution  of  acetate  of  iron  of  the  German  Pharmacopceia.  The  U.  S.  process  cour 
sists  in  first  forming  ferric  hydrate,  by  precipitating  a  solution  of  tersulphate  of  iron 
with  water  of  ammonia,  washing  and  draining  the  precipitate,  and  finally  dissolving  it 
in  glacial  acetic  acid.  The  solution  is  readily  effected  in  the  cold,  and  no  heat  what- 
ever should  be  used,  to  avoid  decomposition.  The  German  Pharmacopoeia  directs 
diluted  acetic  acid  ;  and  its  Liquor  Ferri  Acetici  is  not  so  strong  as  our  officinal  solu- 
tion, having  only  the  sp.  gr.  1-134  to  1-138,  corresponding  to  8  per  cent,  of  iron. 
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Properties.  The  officinal  solution  is  described  as  "  a  dark  red-brown,  transparent 
liquid,  of  an  acetous  odor,  a  sweetish,  faintly  styptic  taste,  and  a  slightly  acid  re- 
action. Sp.  gr.  1-160.  The  diluted  solution  affords  a  brown-red  precipitate  with 
water  of  ammonia,  and  a  blue  precipitate  with  test-solution  of  ferrocyanide  of  potas- 
sium. When  heated  with  sulphuric  acid,  the  solution  evolves  acetous  vapors.  If, 
the  iron  be  completely  precipitated  from  the  solution  by  an  excess  of  ammonia,  a 
portion  of  the  filtrate  should  not  yield  a  white  or  a  dark-colored  precipitate  with 
hydrosulphuric  acid  (zinc,  copper).  Another  portion  of  the  filtrate  should  leave  no 
fixed  residue  on  evaporation  and  gentle  ignition  (fixed  alkalies).  A  few  drops 
added  to  freshly-prepared  test-solution  of  ferricyanide  of  potassium  should  impart  to 
it  a  pure  greenish  brown  color  without  a  trace  of  blue  (abs.  of  ferrous  salt).  10 
Gm.  of  the  Solution  mixed  with  a  few  drops  of  nitric  acid,  carefully  evaporated  ?,nd 
ignited,  should  yield  a  residue  weighing  1*13  Gm."    IT.  S. 

Medical  Properties.  Acetate  of  Iron  is  an  excellent  chalybeate ;  this  strong 
solution  is  not,  however,  quite  so  well  adapted  for  internal  administration  as  is  the 
Tincture  of  Acetate  of  Iron,  or  the  Mixture  of  Acetate  of  Iron  and  Ammonium, 
which  are  now  officinal.  Although  it  was  introduced  for  the  purpose  of  making  the 
former  preparation,  it  may  be  serviceable  when  mixed  with  an  equal  bulk  of  water, 
with  the  addition  of  an  aromatic  syrup.  The  dose  is  from  two  to  ten  minims  (0-12 
to  0-6  C.c). 

Off.  Prep.  Tinctura  Ferri  Acetatis,  IT.  JS. 

LIQUOR  FERRI  CHLORIDI.  U.S.,  Br.     Solution  of  Chloride  of 
Iron.     [Solution  of  Ferric  Chloride.^ 

(Li'QUOR  FEK'RI  CHLO'RI-DI.) 

"  An  aqueous  solution  (with  some  free  Hydrochloric  Acid)  of  Ferric  Chloride 
[Fe^Clg;  324-2. — Fe^CV,  162-1],  containing  37'8  percent,  of  the  anhydrous  salt." 

U.S. 

Liquor  Ferri  Perchloridi  Fortior,  Br.;  Liquor  Ferri  Sesquichlomti,  P.O.;  Strong  Solution 
of  Perchloride  of  Iron;  Solute  de  Perchlorure  de  Fer,  Chlorure  fcrrique  liquide,  Fr.;  Fliissiges 
Eisenchlorid,  O. 

"  Iron,  in  the  form  of  fine  wire  and  cut  into  small  pieces,  fifteen  parts  [or  three 
and  a  half  ounces  av.]  ;  Hydrochloric  Acid,  eighty-six  parts  [or  sixteen  and  three- 
quarter  fluidounces]  ;  Nitric  Acid,  Distilled  Water,  each,  a  sufficient  quantity,  To 
make  one  hmidred  jyarts  [or  one  pint].  Put  the  Iron  Wire  into  a  flask  capa.ble  of 
holding  double  the  volume  of  the  intended  product.  Pour  upon  it  ffty  four  jKirts 
[or  ten  and  a  half  fluidounces]  of  Hydrochloric  Acid  previously  diluted  with  twenty- 
five  parts  [or  five  and  a  half  fluidounces]  of  Distilled  Water,  and  let  the  mixture 
stand  until  efi'ervescence  ceases ;  then  heat  it  to  the  boiling  point,  filter  through 
paper,  and,  having  rinsed  the  flask  and  Iron  Wire  with  a  little  boiling  Distilled 
Water,  pass  the  washings  through  the  filter.  To  the  filtered  liquid  add  twenty-seven 
parts  [or  five  and  a  quarter  fluidounces]  of  Hydrochloric  Acid,  and  pour  the  mix- 
ture, slowly  and  gradually,  in  a  stream,  into  eight  j)arts  [or  one  fluidounce  and  three 
fluidrachms]  of  Nitric  Acid  contained  in  a  capacious  porcelain  vessel.  After  effer- 
vescence ceases,  apply  heat,  by  means  of  a  sand-bath,  until  the  liquid  is  free  from 
nitrous  odor.  Then  test  a  small  portion  with  freshly  prepared  test-solution  of  ferri- 
cyanide of  potassium.  Should  this  reagent  produce  a  blue  color,  add  a  little  more 
Nitric  Acid  and  evaporate  off"  the  excess.  Finally,  add  the  remaining  five  parts 
[or  one  fluidounce]  of  Hydrochloric  Acid,  and  enough  Distilled  Water  to  make  the 
solution  weigh  one  hundred  parts  [or  measure  one  pint]."  U.  S. 

"Take  of  Iron  Wire  two  ounces  [avoirdupois]  ;  Hydrochloric  Acid  twelve  fluid- 
ounces  ;  Nitric  Acid  nine  fluidrachms ;  Distilled  Water  eight  fluidounces.  Mix 
eight  fluidounces  of  the  Hydrochloric  Acid  with  the  Distilled  Water,  and  in  this 
dissolve  the  Iron  at  a  gentle  heat.  Filter  the  solution,  add  to  it  the  remainder  of 
the  Hydrochloric  Acid  and  the  Nitric  Acid,  heat  the  mixture  briskly  until,  on  the 
sudden  evolution  of  red  fumes,  the  liquid  becomes  of  an  orange-brown  color,  then 
evaporate  by  the  heat  of  a  water-bath  until  it  is  reduced  to  ten  fluidounces."  Br. 

By  the  reaction  between   the  hydrochloric  acid  and  iron,  ferrous  chloride  is 
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produced,  wLich  by  the  subsequent  agency  of  the  nydrochloric  and  nitric  acids 
is  converted  into  ferric  chloride,  or,  as  denominated  in  the  Br.  Pharmacopoeia, 
the  perchloride,  which  is  held  in  solution  by  the  water. 

This  preparation  was  included  in  the  original  British  Pharmacopoeia,  but  was  not 
officinal  with  us  until  1870.  The  original  British  formula  (1864)  was  defective  in 
several  respects.     For  an  account  of  these  see  13th  edition  of  this  book. 

When  iron  is  treated  with  hydrochloric  acid  there  is  a  copious  evolution  of  hy- 
drogen, and  an  emerald-green  solution  of  ferrous  chloride  (FeCl,)  results.  Green 
crystals  having  the  composition  FeCl2,4H.^O  separate  if  the  solution  is  permitted  to 
rest.  In  the  officinal  process,  water  is  added  to  the  hydrochloric  acid  in  order  to 
retain  the  cr3'stals  in  solution,  and  the  mixture  is  heated  whilst  still  in  contact  with 
the  excess  of  iron,  in  order  to  hasten  the  complete  conversion  of  all  of  the  hydrochloric 
acid  into  ferrous  chloride.  The  action  slackens  very  materially  as  the  quantity  of 
hydrochloric  acid  is  gradually  lessened  in  the  mixture,  but  when  it  is  brought,  as 
officinally  directed,  to  the  boiling  point,  a  saturated  solution  is  produced.  After 
filtering  from  the  excess  of  iron,  half  the  original  quantity  of  hydrochloric  acid  is 
added  ;  this  for  the  purpose  of  supplying  the  requisite  amount  necessary  to  form  the 
solution  of  ferric  chloride;  and  the  mixture  is  then  gradually  poured  into  nitric 
acid,  which  at  once  converts  the  solution  of  green  ferrous  chloride  into  the  solution 
of  red  ferric  chloride.  Formerly  the  nitric  acid  was  added  to  the  solution  ;  now 
the  order  is  reversed,  in  accordance  with  the  recommendation  of  Prof.  C  L.  Diehl, 
to  prevent  frothing.  (See  A.  J.  /*.,  1867,  p.  140.)  The  reaction  may  be  thus  ex- 
pressed : 

6Fea,  +  2HNO3  -f  6HC1  =  3Fe,Cl,  -f  N,0,  +  4H,0. 

Ferrous  Xitric        Hydrochloric        Ferric         Xitrugea         Water, 

chloride.  acid.  acid.  chloride.        dioxide. 

If  the  solution  should  have  a  blackish  color,  and  not  a  clear  ruby-red,  it  is  due  to 
the  presence  of  a  nitro-compound  composed  of  a  portion  of  ferrous  chloride  and 
nitrogen  dioxide,  FeClj  -\-  N.,0.,.  As  this  compound  is  easily  decomposed,  all  that  is 
necessary  is  to  heat  the  liquid  and  add  a  few  drops  of  nitric  acid,  when  the  blackish 
color  soon  disappears,  nitrogen  dioxide  is  liberated,  and  a  ruby-red  solution  remains. 
Any  excess  of  nitric  acid  is  to  be  evaporated  off.  The  final  addition  of  hydro- 
chloric acid  is  to  compensate  for  any  loss  which  may  have  been  suffered  by  heating 
the  solution. 

The  solution  of  chloride  of  iron,  properly  made,  is  "  a  reddish  brown  liquid,  hav- 
ing a  faint  odor  of  hydrochloric  acid,  an  acid,  strongly  styptic  taste,  and  an  acid 
reaction.  Sp.  gr.  1'405.  The  diluted  solution  affords  a  brown-red  precipitate  with 
water  of  ammonia ;  a  blue  one  with  test-solution  of  ferrocyanide  of  potassium,  and 
a  white  one,  insoluble  in  nitric  acid,  with  test-solution  of  nitrate  of  silver.  If  the 
iron  be  completely  precipitated  from  a  portion  of  the  solution  by  excess  of  water  of 
ammonia,  the  filtrate  should  not  yield  either  a  white  or  a  dark-colored  precipitate 
with  hydrosulphurie  acid  (zinc,  copper).  Another  portion  of  the  filtrate  should 
leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (fixed  alkalies).  On  add- 
ing a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  con- 
centrated sulphuric  acid  and  a  moderately  dilute  portion  of  the  solution,  the  crystal 
should  not  be  colored  brown,  nor  should  there  be  a  brownish  black  zone  developed 
around  it  (abs.  of  nitric  acid).  A  few  drops  added  to  freshly-prepared  test-solution 
of  ferricyanide  of  potassium  should  impart  to  the  latter  a  pure  greenish  brown  color 
without  a  trace  of  blue  (abs.  of  ferrous  salt).  On  diluting  3  parts  of  the  solution 
with  Distilled  Water  to  100  parts,  and  bniliog  in  a  test-tube,  the  liquid  should  re- 
main clear  (abs.  of  oxychloride).  10  Gm.  of  the  solution,  when  completely  pre- 
cipitated by  excess  of  water  of  ammonia,  yield  a  precipitate,  which,  when  washed, 
dried,  and  ignited,  should  weigh  186  Gm."  U.  S.  Water  and  alcohol  unite  with 
it  in  all  proportions.  The  British  preparation  is  weaker  than  the  U.  S.  officinal, 
the  sp.  gr.  of  the  former  being  1-338,  of  the  latter,  1-405.  Whilst  the  present  of- 
ficinal solution  is  a  little  stronger  than  that  of  the  U.  S.  P.  1870.  we  believe  that 
the  sp.  gr.,  1-405,  of  the  present  U.  S.  solution  is  too  high.  A  fluidrachm  of  the 
British  liquor  diluted  with  two  fluidounces  of  water  gives,  upon  the  addition  of  an 
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excess  of  solution  of  ammonia,  a  reddish  brown  precipitate,  which,  when  well  washed 
and  incinerated,  weighs  15-62  grains.  When  this  test  is  answered,  the  solution  is 
about  four  times  as  strong  in  iron  as  the  U.  S.  Tincture  of  the  Chloride.* 

From  the  experiments  of  M.  Adrian  it  appears  that  sugar  has  the  property,  when 
mixed  in  certain  proportions  with  solution  of  ferric  chloride,  of  converting  it  partly 
into  ferrous  chloride.  The  alteration  commences  immediately  on  the  addition  of 
sugar,  as  shown  by  the  deeper  color  of  the  liquid  ;  after  some  hours  ferricyanide  of 
potassium  will  indicate  the  presence  of  a  ferrous  salt ;  and,  after  24  hours,  the  greater 
proportion  of  the  ferric  salt  has  undergone  the  change.  {Bost.  Med.  and  Surg.  Journ., 
March  12,  ISfiS,  p.  85 ;  from  Eevue  Med.,  Dec.  31,  1867.) 

Medical  Uses.  This  preparation  was  brought  prominently  into  notice  by  M.  Pra- 
vaz,  a  surgeon  of  Lyons,  who  found  that  a  few  drops  of  a  strong  solution,  injected 
into  a  blood-vessel,  produced  coagulation  of  all  the  blood  in  the  vessel  for  the  extent 
of  an  inch  or  more.  Its  use  as  a  styptic  was  the  natural  result  of  this  observation. 
In  this  capacity  it  has  been  used  in  the  cure  of  varices,  and  has  even  been  recom- 
mended as  an  injection  in  ordinary  aneurisms.  In  arresting  hemorrhages  from  cut 
surfaces  or  wounded  vessels  it  has  proved  remarkably  successful.  It  has  also  been 
found  advantageous  as  an  application  to  nasal  polypi,  erectile  tumors  or  nsevi  materiii 
in  infants,  in  ulcers  about  the  nails,  and  in  various  cutaneous  affections.  (See  Chlo- 
ride of  Iron.)  Attempts  have  been  made  to  cure  nasvi  materni  by  the  injection  of 
the  solution  into  the  erectile  tumor;  but  this  proceeding  is  hazardous  ;  and  a  fatal 
result  is  recorded  as  having  occurred  in  an  infant  a  month  old.  Five  drops  of  the 
solution,  introduced  into  the  centre  of  the  tumor,  were  followed  instantly  by  a  sharp 
cry,  a  brief  convulsion,  and  death.  (Ann.  de  Theraj).,  1867,  p.  117.)  Several  other 
similar  cases  have  occurred.  Injection  of  it  in  cystic  goitre  has  been  strongly  recom- 
mended by  Dr.  Morell  Mackenzie  {London  Lancet,  May  11, 1872),  and  has  also  been 
practised  with  advantage  by  some  other  surgeons.  It  has  been  used  externally  with 
asserted  success  in  varicose  veins.  (Med.  and  Snrj.  Reporter,  April,  1874,  p.  1342  ; 
Neio  York  Med.  Journ.,  April,  187U,  p.  202  ;  Amer.  Journ.  Med.  Set.,  April,  1874, 
p.  553.)  It  may  be  used  internally,  properly  diluted,  for  the  general  purposes  of  the 
chalybeates,  and  especially  as  a  substitute  for  the  tincture  of  the  chloride  of  iron, 
when  the  alcohol  of  that  preparation  is  objectionable.  For  ordinary  purposes  the  dose 
is  from  two  to  ten  minims  (012  to  0-6  C.c).  In  post-partum  hemorrhage  it  has  been 
largely  employed  by  various  English  obstetricians,  a  solution  of  it,  varying  in  strength 
from  a  drachm  to  the  half-ounce  to  the  pint,  being  thrown  directly  into  the  relaxed 
and  bleeding  uterus.     It  is  used  in  the  preparation  of  the  tincture  of  the  chloride. 

Off.  Preji.  Liquor  Ferri  Perchloridi,  Br.;  Tinctura  Ferri  Chloridi,  U.  S.;  Jinc- 
tura  Ferri  Perchloridi,  Br. 

LIQUOR  FERRI  CITRATIS.  U.  8.     Solution  of  Citrate  of  Iron. 
\_Solution  of  Fei'ric  Citrate.^ 

(Li'QUOR  FfiR'KI  CI-TEA'TIS.)      • 

"An  aqueous  solution  of  Ferric  Citrate  [Fe2( 0^11,0,)., ;  489'8.— FejOjjCiJLO,, ; 
244-9],  containing  about  35-5  per  cent,  of  the  anhydrous  salt."    U.  S. 
Liquor  Ferri  Citrici;  Citrate  de  Eer  liquidc,  Fr.;  Fliissiges  Eisencitrat,  G. 

*  The  solution  of  ferric  chloride,  when  kept,  has  a  disposition  to  deposit  the  insoluble  oxychlo- 
ride  of  iron,  and  the  resulting  excess  of  hydrochloric  acid  is  injuriously  irritating.  To  obviate  this 
disadvantage,  M.  Burin  du  Buisson  recommends  the  following  mode  of  preparation.  "Saturate 
as  quickly  as  possible  pure  and  colorless  hydrochloric  acid  with  [gelatinous]  hydrated  peroxide 
of  iron  ;  evaporate  the  solution  to  somewhat  less  than  one-half  over  a  gentle  fire;  and  then  con- 
tinue the  evaporation  by  means  of  the  salt-bath,  taking  care  to  remove  the  aqueous  vapors,  which 
would  cause  the  formation  of  hydrochloric  acid,  and  a  deposition  of  insoluble  oxychloride.  When 
the  solution  has  attained  the  consistence  of  thick  syrup  (in  which  state  it  curdles  on  cooling,  with- 
out, however,  becoming  a  solid  mass),  cease  evaporating,  add  an  excess  of  the  gelatinous  hydrate 
diluted  with  a  little  water,  agitate  for  a  quarter  of  an  hour,  and  afterwards  allow  the  liquor  to  rest 
for  several  hours.  Next  add  distilled  water  sufficient  to  bring  the  solution  to  the  density  of  30*" 
Baumtj,  and  allow  it  to  stand  for  eight  days  in  contact  with  an  excess  of  the  hydrate;  after  which 
filter,  and  again  allow  it  to  stand  for  two  weeks."  This  strength  of  the  solution  is  required  for  the 
cure  of  varices.  For  injection  into  aneurisnial  tumors,  it  is  sufficient  to  employ  a  solution  of  20° 
or  even  )5°.  These  degrees  of  Baume  are  equivalent,  30°  to  29'70  per  cent,  of  the  dry  salt,  20° 
to  17-05  per  cent.,  and  15°  to  12-10  per  cent.  (See  Ferri  Chloridum,  U.  S.,  page  660.) 
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"  Solution  of  Torsulphatc  of  Iron,  one  hundred  and  five  parts  [or  ten  and  a  half 
ounces  av.]  ;  Citric  Acid,  tldrtt/  parts  [or  three  ounces  av.]  ;  Water  of  Ammonia, 
eighty-four  parts  [or  eight  and  a  half  fluidounces]  ;  Water,  a  sufficient  quantity,  To 
make  one  hundred  parts  [or  ten  ounces  av.].  To  the  Water  of  Ammonia  previously 
diluted  with  two  hundred  j^o'ts  [or  twenty  fluidounces"]  of  cold  Water,  add,  con- 
stantly stirring,  the  Solution  of  Tersulphate  of  Iron  previously  diluted  with  one  thou- 
sand parts  [or  six  pints]  of  cold  Water.  Pour  the  whole  on  a  wet  muslin  strainer, 
allow  the  precipitate  to  drain,  then  return  it  to  the  vessel  and  mix  it  intimately  with 
twelve  hundred  parts  [or  seven  and  a  half  pints]  of  cold  Water.  Again  drain  it  on 
a  strainer,  and  repeat  the  operation  until  the  washings  cause  but  a  very  slight  cloudi- 
ness with  test-solution  of  chloride  of  barium  ;  then  allow  the  excess  of  Water  to 
drain  off.  Transfer  the  moist  precipitate  to  a  porcelain  dish,  add  the  Citric  Acid, 
and  heat  the  mixture,  on  a  water-bath,  to  60°  C.  (140°  F.),  stirring  constantly,  until 
the  precipitate  is  dissolved.  Lastly,  filter  the  liquid  and  evaporate  it,  at  the  above- 
mentioned  temperature,  until  it  weighs  one  hundred  parts  [or  ten  ounces  av.]."  U.  S. 

In  this  process,  the  ferric  hydrate  is  first  obtained  by  treating  solution  of  the  ter- 
sulphate with  ammonia,  and  is  then  combined,  with  the  aid  of  heat,  with  the  citric 
acid,  thus  forming  a  solution  of  ferric  citrate.  It  might  appear,  from  the  phrase- 
ology of  the  process,  that,  in  the  direction  to  add  the  citric  acid  to  the  precipitated 
hydrate,  the  addition  of  water  to  hold  the  resulting  citrate  in  solution  had  been 
omitted  ;  but  the  fact  is,  that  the  precipitate,  even  al^er  draining,  retains  mechani- 
cally quite  suflBcient  water  for  the  purpose,  so  much,  indeed,  that  evaporation  is  neces- 
sary at  the  end  of  the  process  to  reduce  the  bulk  to  the  required  standard.  The 
temperature  is  limited  to  60°  C.  (1-40°  F.),  because,  though  a  moderate  heat  pro- 
motes the  solution,  a  high  degree  of  it  diminishes  the  solubility  of  the  oxide,  and 
thus  interferes  with  the  process. 

The  solution  is  "  a  dark  brown  liquid,  odorless,  having  a  slightly  ferruginous  taste, 
and  an  acid  reaction.  Sp.gr.  1-260.  When  allowed  to  evaporate  spontaneously,  or 
at  a  moderate  heat,  and  spread  on  plates  of  glass,  it  forms  transparent,  garnet-red 
scales,  which  are  easily  detached  from  the  glass.  100  parts  of  the  solution  thus  treated 
yield  43  to  44  parts  of  scales,  which,  when  completely  incinerated,  leave  about  11 
parts  of  residue.  The  solution  is  not  precipitated  but  only  rendered  darker  by 
water  of  ammonia.  If  heated  with  solution  of  potassa,  it  affords  a  brown-red  precipi- 
tate without  evolving  any  vapor  of  ammonia.  If  a  portion  of  the  solution  be  de- 
prived of  its  iron  by  boiling  with  an  excess  of  solution  of  potassa,  the  concentrated 
and  cooled  filtrate  precipitated  by  test-solution  of  chloride  of  calcium,  and  the  new 
filtrate  heated  to  boiling,  a  white,  granular  precipitate  will  be  produced.  On  adding 
test-solution  of  ferrocyanide  of  potassium  to  the  diluted  solution,  a  bluish  green 
color  or  precipitate  is  produced,  which  is  increased  and  rendered  dark  blue  by  the 
subsequent  addition  of  hydrochloric  acid."  U.  S.  It  keeps  for  a  long  time  without 
change,  and  answers  admirably  well  for  preparing  solid  citrate  of  iron,  and  the 
chalybeate  salts  containing  it,  and  for  introducing  it  into  extemporaneous  mixtures. 
Each  fluidounce  of  it  contains  about  half  a  troyounce  of  citrate  of  iron.  It  may  be 
given,  for  the  general  purposes  of  the  ferruginous  preparations,  in  the  dose  of  ten 
minims  (0-6  Co.),  equivalent  to  five  grains  (0-33  Gm.)  of  the  salt,  several  times  a  day. 

Off.  Prep.  Ferri  Citras,  U.  S.;  Ferri  et  Ammonii  Citras,  U.  S. 

LIQUOE  FERRI  ET  QUININE  CITRATIS.  Z7.-S^.    Solutim  of 
Citrcde  of  Iron  and  Quinine. 

(LI'QUOK  FER'Ri  ET  QUI-XI'NJ:  CI-TKA'TIS.) 
Citrate  de  Fer  et  de  Quinine  liquide,  Fr.;  Citronensaures  Eisen-  und  Chinin-Losung.  O. 
"  Citrate  of  Iron  and  Ammonium,  sixty-five  parts  [or  five  hundred  and  sixty- 
eight  grains]  ;  Quinine,  dried  at  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight, 
twelve  parts  [or  one  hundred  and  five  grains]  ;  Citric  Acid,  ticenty-eight  parts  [or 
two  hundred  and  forty-five  grains]  ;  Alcohol,  thirty  parts  [or  six  fluidrachms]  ; 
Distilled  AYater,  a  sufficient  quantity.  To  make  tico  hundred  parts  [or  four  ounces 
av.].  Dissolve  the  Citrate  of  Iron  and  Ammonium  in  two  hundred  parts  [or  four 
fluidounces]  of  Distilled  Water,  contained  in  a  tared  porcelain  capsule,  heat  the 
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solution  to  G0°  C.  (140°  F.),  on  a  water-bath,  add  the  Citric  Acid,  and,  when  it  is 
dissolved,  add  the  Quinine,  stirring  the  mixture  until  a  perfect  solution  has  been 
obtained.  Evaporate  this  to  one  hundred  and  sixty  2^<^'>'fs  [or  three  ounces  av.], 
allow  it  to  cool,  add  the  Alcohol,  and  finally  enough  Distilled  Water  to  make  the 
solution  weigh  two  hundred  parts  [or  four  ounces  av.J."  U.  S. 

This  is  a  new  officinal  solution.  Its  introduction  grew  out  of  the  necessity  for  a 
soluble  form  of  citrate  of  iron  and  quinine.  That  comparatively  insoluble  salt,  the 
officinal  citrate  of  iron  and  quinine,  has  been  but  little  used ;  whilst  the  readily  sol- 
uble preparation  of  the  manufacturers,  which  contains  ammonia,  is  in  extensive 
demand.  It  is  believed  that  the  above  solution  will  be  even  more  satisfactory,  as  it 
bears  a  definite  and  easily  remembered  relation  towards  the  officinal  salt  (see  Ferri 
et  Quininse  Citras),  being  exactly  half  its  strength.  Its  principal  use  will  undoubt- 
edly be  by  the  pharmacist,  who  will  use  it  in  manufacturing  and  in  prescriptions,  as 
it  will  save  him  the  time  and  labor  of  dissolving  the  salt,  whilst  the  process  of  assay, 
which  is  identical  with  that  given  under  the  salt,  will  serve  as  an  efficient  means  of 
testing  the  solution  should  he  be  compelled  to  purchase  it. 

Properties.  "  A  dark  greenish  yellow  to  yellowish  brown  liquid,  transparent  in 
thin  layers,  odorless,  having  a  bitter  and  mildly  ferruginous  taste,  and  a  slightly 
acid  reaction.  On  supersaturating  the  diluted  solution  with  a  slight  excess  of  am- 
monia, the  color  of  the  liquid  is  deepened  and  a  white,  curdy  precipitate  is  thrown 
down,  which  is  soluble  in  ether  and  answers  to  the  reaction  of  quinine  (see  Quinina). 
A  small  portion  of  the  filtrate,  when  mixed  with  test-solution  of  ferrocyanide  of 
potassium,  does  not  produce  a  blue  color  or  precipitate,  unless  it  is  acidulated  with 
hydrochloric  acid.  If  another  portion  of  the  filtrate  be  deprived  of  its  iron,  by 
boiling  with  an  excess  of  potassa,  the  concentrated  and  cooled  filtrate  precipitated 
by  test-solution  of  chloride  of  calcium,  and  the  new  filtrate  heated  to  boiling,  a  white 
granular  precipitate  is  produced.  On  heating  the  solution  with  potassa,  vapor  of 
ammonia  is  evolved.  The  solution  contains  6  per  cent,  of  quinine.  It  may  be  assayed 
as  follows :  Dilute  8  Gm.  of  the  solution  with  water  to  30  C.c,  introduce  it,  with  any 
rinsings,  into  a  glass  separator,  add  an  aqueous  solution  of  05  Gm.  of  tartaric  acid, 
and  then  solution  of  soda  in  decided  excess.  Extract  the  alkaloid  by  agitating  the 
mixture  with  four  successive  portions  of  chloroform,  each  of  15  C.c.  Separate  the 
chloroformic  layers,  mix  them,  evaporate  them  in  a  weighed  capsule,  on  a  water- 
bath,  and  dry  the  residue  at  a  temperature  of  100°  C.  (212°  F.).  It  should  weigh 
0-48  Gm."  J7.  S. 

Medical  Properties.  The  medical  virtues  of  this  solution  are  those  of  the  citrate 
of  iron  and  quinine.  It  may  be  given  in  dose  of  from  10  to  20  minims  (0-6  to 
1-25  C.c). 

Off.  Frep.  Vinum  Ferri  Amarum,  U.  S. 

LIQUOR  FERRI  NITRATIS.  U.  S.    Solution  of  Nitrate  of  Iron. 
[Solution  of  Ferrie  Nitrate.'] 

(LI'QUOR  FEK'RI  Ni-TR.\'TIS.) 

"An  aqueous  solution  of  Ferric  Nitrate  [Fe2(N03)fi ;  483'8.  —  Fe^j-SNOj; 
241-9],  containing  about  6  per  cent,  of  the  anhydrous  salt."  F.  S. 

Liquor  Ferri  Pernitratis,  Br.,-  Solution  of  Pernitrate  of  Iron;  Azotate  (Pernitrate)  de  Fep 
liqiiide,  Fr.;  Salpetersaure  Eiseno.xyd-Lbsung,  G, 

"  Solution  of  Tersulphate  of  Iron,  eighteen  parts  [or  two  fluidounces  and  five 
fluidrachms];  Water  of  Ammonia,  fifteen  parts  [or  three  fluidounces]  ;  Nitric  Acid, 
seven  parts  [or  seven  and  a  half  fluidrachms]  ;  Distilled  Water,  Water,  each,  a 
sufficient  quantify,  To  make  one  hundred  parts  [or  twenty  ounces  av.].  To  the 
Water  of  Ammonia  previously  diluted  with  fo?'fy  parts  [or  half  a  pint]  of  cold 
Water,  add,  constantly  stirring,  the  Solution  of  Tersulphate  of  Iron,  previously  di- 
luted with  one  hundred  parts  [or  twenty  fluidounces]  of  cold  Water.  Pour  the 
whole  on  a  wet  muslin  strainer,  allow  the  precipitate  to  drain,  then  return  it  to  the 
vessel  and  mix  it  intimately  with  one  hundred  parts  [or  twenty  fluidounces]  of  cold 
Water.  Again  drain  it  on  a  strainer  and  repeat  the  operation,  until  the  washings 
cause  but  a  very  slight  cloudiness  with  test-solution  of  chloride  of  barium.     Then 
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allow  tbe  excess  of  Water  to  drain  off,  transfer  the  precipitate  to  a  capacious 
(tared)  porcelain  dish  and  add  the  Nitric  Acid,  stirring  till  a  clear  solution  is  ob- 
tained. Finally,  add  enough  Distilled  Water  to  make  the  solution  weigh  one 
hundred  parts  [or  twenty  ounces  av.]."    U.  S. 

"  Take  of  fine  Iron  Wire,  free  from  rust,  one  ounce  [avoirdupois]-;  Nitric  Acid, 
four  mid  a  half  jlvidounces  [Imperial  measure]  ;  Distilled  Water  a  sufficienct/.  Di- 
lute the  Nitric  Acid  with  sixteen  [fluid]ounces  of  the  Water,  introduce  the  Iron  Wire 
into  the  mixture,  and  leave  them  in  contact  until  the  metal  is  dissolved,  taking  care 
to  moderate  the  action,  should  it  become  too  violent,  by  the  addition  of  a  little  more 
Distilled  Water.  Filter  the  solution,  and  add  to  it  as  much  Distilled  Water  as  will 
make  its  bulk  one  pint  and  a  half  [Imp.  meas.].    The  specific  gravity  is  11 07."  Br. 

Solution  of  nitrate  of  iron  was  made  in  the  U.  S.  P.  1870  by  first  forming  fer- 
rous nitrate  by  dissolving  iron  wire  in  diluted  nitric  acid,  and  then  converting  this 
into  ferric  nitrate  by  heating  with  an  additional  quantity  of  nitric  acid ;  there  was 
a  slight  excess  of  nitric  acid  left  in  the  solution  (about  1'4  per  cent.).  It  was  be- 
lieved by  the  Committee  of  Revision  that  a  solution  of  more  definite  composition 
would  be  made  by  adopting  Mr.  Louis  Dohme's  process.  In  this,  ferric  hydrate  is 
dissolved  in  nitric  acid  in  such  proportion  that  the  solution  of  nitrate  of  iron  shall 
contain  2  per  cent,  of  ferric  hydrate  when  assayed  by  the  oflScinal  process,  and  1 
per  cent,  of  free  nitric  acid.* 

The  U.  S.  solution  is  "  a  transparent,  amber-colored,  or  reddish  liquid,  without 
odor,  having  an  acid,  strongly  styptic  taste,  and  an  acid  reaction.  Sp.  gr.  1-050, 
The  solution  affords  a  brown-red  precipitate  with  water  of  ammonia,  and  a  blue 
precipitate  with  test-solution  of  ferrocyanide  of  potassium.  If  a  clear  crystal  of 
ferrous  sulphate  be  added  to  a  cooled  mixture  of  equal  volumes  of  concentrated 
sulphuric  acid  and  of  the  solution,  the  crystal  rapidly  becomes  brown  and  sur- 
rounded by  a  brownish-black  zone.  10  Gm.  of  the  solution,  when  precipitated  by 
water  of  ammonia  in  excess,  yield  a  precipitate,  which,  when  washed,  dried,  and 
ignited,  should  weigh  •02  Gm."  U.  S.  It  contains  no  ferrous  nitrate,  and  does  not 
give  a  blue  precipitate  with  ferricyanide  of  potassium.  The  British  preparation  is 
of  a  reddish  brown  color,  of  the  sp.  gr.  1-107,  and  gives  a  blue  precipitate  with  the 
yellow  prussiate  of  potash  [ferrocyanide  of  pota.ssium].  The  precipitate  obtained  from 
a  fluidrachm  of  it  by  the  addition  of  an  excess  of  ammonia,  when  washed,  dried,  and 
incinerated,  weighs  2-6  grains.  (-Sr.)  It  is,  therefore,  about  twice  as  strong  as  the 
U.  S.  solution. 

Ferric  nitrate  is  somewhat  deliquescent,  very  soluble  in  water,  and  sparingly  solu- 
ble in  nitric  acid.  It  consists  of  the  double  atom  of  iron,  Fe,,  which  is  hexatomic, 
combined  with  6  groups,  NOj,  and  crystallizes  either  with  12  molecules  of  water  in 
colorless  cubes,  or  with  18  molecules  of  water  in  colorless  monoclinic  crystals,  yield- 
ing, therefore,  either  Fc/NOj^ -f  12H,0  or  Fe,(N03)g4-  ISH.O. 

Medical  Properties.     This  solution  was  introduced  to  the  notice  of  the  profes- 

*  Prof.  Procter  has  proposed  the  following  formula  for  a  tyrup  of  ferrous  nitrate,  a  preparation 
used,  in  Philadelphia,  as  an  astringent  in  chronic  diarrhoea.  Take  of  Iron  Wire,  in  pieces  (card 
teeth),  tico  ounces:  Nitric  Acid  (sp.gr.  1-42)  three  JJuidonnces  :  Water  thirteen  jiuidounces ; 
Sugar,  in  powder,  ttco  poundn.  Put  the  iron  in  a  wide-mouthed  bottle,  kept  cool  by  standing  in 
cold  water,  and  pour  upon  it  three  fluidounce3  of  water.  Then  mix  the  acid  with  ten  fluidounces 
of  water,  and  add  the  mixture  in  portions  of  half  a  fluidounce  to  the  iron,  agitating  frequently 
until  the  acid  is  saturated,  using  litmus  paper.  AVhen  the  saturation  is  complete,  filter  the  solu- 
tion into  a  bottle  containing  the  sugar,  and  marked  to  contain  thirty  fluidounces.  If  the  whole 
does  not  measure  that  bulk,  pass  water  through  the  filter  to  make  up  the  deficiency.  When  all  the 
sugar  is  dissolved,  strain  if  necessary,  and  intro<iuce  the  syrup  into  suitable  vials,  and  seal  them. 
This  ^rup  is  thick,  permanent,  of  a  light  greenish  color,  perfectly  transparent,  neutral,  and  yields 
a  greenish  precipitate  with  ammonia.  (A.  J.  P.,  1851,  p.  .314.)  Mr.  W.  W.  D.  Livermore  has  given 
a  formula  for  a  similar  syrup.  (Ibid.,  p.  315.)  A  third  formula  has  been  proposed  by  Mr.  Thomas 
Lancaster,  of  this  city,  in  which  the  ferrous  nitrate  is  obtained  by  double  decomposition  between 
nitrate  of  calcium  and  ferrous  sulphate,  {/hid.,  1S54,  p.  400.)  These  syrups  should  not  contain 
an  excess  of  acid;  for  if  they  do.  they  are  apt  to  deposit,  after  keeping,  white  granular  masses  of 
grape  sugar,  as  observed  by  Mr.  W.  Tozier,  of  Kingstown,  Ireland,  in  consequence  of  the  action  of  the 
acid  upon  the  cane  sugar.  According  to  Mr.  Joseph  Laidley,  of  Richmond,  Ya.,  the  so-called 
syrup  of  ferric  nitrate  is  an  unscientific  preparation,  containing  ferrous  oxide  if  an  excess  of  acid 
is  avoided,  and  liable  to  let  fall  a  precipitate  of  oxalate  of  iron  when  the  acid  is  in  excess.  Hence 
Mr.  Laidley  believes  that  the  only  nitrate,  proper  to  be  formed  into  a  syrup,  is  the  ferrous  nitrate, 
where  alone  the  protective  influence  of  sugar  is  required.  {Ibid.,  1853,  p,  97.) 
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sion  by  Mr.  William  Kerr,  in  1832.  Its  virtues  are  those  of  a  tonic  and  astringent. 
Dr.  R.  J.  G-raves,  of  Dublin,  praises  it  as  a  remedy  in  chronic  diarrhoea,  especially 
when  occurring  in  delicate  and  nervous  women,  in  which  there  is  no  thirst,  redness 
of  tongue,  tenderness  of  the  abdomen  on  pressure,  or  other  indication  of  inflamma- 
tion. Mr.  Kerr  attributed  to  it  the  property  of  diminishing  the  irritability  of  the 
intestinal  mucous  membrane.  It  is  considered  particularly  applicable  to  the  treat- 
ment of  mucous  diarrhoea,  attended  with  pain,  but  not  to  cases  in  which  ulcerations 
of  the  intestines  exist ;  but  in  our  experience  it  has  seemed  to  be  irritating,  and  has 
generally  failed  to  accomplish  good.  Dr.  T.  C.  Adams,  of  Michigan,  also  reports  favora- 
bly of  this  remedy  in  chronic  diarrhoea,  considering  it,  like  Mr.  Kerr,  to  act  as  a  seda- 
tive as  well  as  astringent.  He  employed  it,  likewise  with  good  effect,  in  meuorrhagia, 
and  both  internally  and  by  injection  in  leucorrhoea,  when  occurring  in  pale,  exsan- 
guine, and  feeble  subjects.  The  dose,  according  to  Dr.  Graves,  is  seven  or  eight 
drops  (0-36-0-42  C.c),  gradually  increased  to  fifteen  (0-85  C.c),  sufficiently  diluted, 
given  in  the  course  of  the  day.  Dr.  Adams  gave  it  in  doses  of  ten  drops  (06  C.c), 
two,  three,  or  four  times  a  day,  and  sometimes  increased  it  to  twenty-five  drops 
(1-5  C.c).  Dr.  Garrod  and  Mr.  Squire,  the  two  most  prominent  expounders  of 
the  British  Pharmacopoeia,  state  the  dose  of  the  British  preparation,  though  twice 
as  strong  in  iron  as  our  own,  at  from  thirty  minims  to  a  fluidrachm  (1-9-3-75  C.c). 
Considering  that  a  fluidrachm  of  the  British  solution  contains  7"865  grains  of  the 
salt,  this  appears  to  us  a  very  large  dose ;  and  the  doses  recommended  by  Drs.  Graves 
and  Adams  would  probably  be  safer.  As  an  injection.  Dr.  Adams  employed  it  suffi- 
ciently diluted  to  cause  only  a  slight  heat  and  smarting  in  the  vagina. 

LIQUOR  FERRI  PERCHLORIDI.  Br.     Solution  of  Perchloride  of 

Iron. 

(Li'QUOR  FER'RI  PER-CHLU'KT-DI.) 

"  Take  of  Strong  Solution  of  Perchloride  of  Iron  five  Jiuidounces ;  Distilled  Water 
fifteen  fluidounces.  Mix."  Br. 

This  is  of  one-fourth  the  strength  of  the  lAquor  Ferri  PercJdoridi  of  the  Br. 
Pharmacopoeia  of  1864,  which  is  the  Liquor  Ferri  Percldoridi  Fortior  of  the 
present  edition.  It  is  of  the  same  ferruginous  strength  as  the  British  tincture  of 
Perchloride  of  Iron. 

LIQUOR  FERRI   SUBSULPHATIS.    U.S.     Solution  of  Subsulphate 
of  Iron.     \_Solution  of  Basic  Ferric  Sulphate.     3IonseVs  Solution.^ 

(LI'QUOR  FER'RI  SUB-SUL-PHA'TIS.) 

"An  aqueous  solution  of  Basic  Ferric  Sulphate  [Fe.OCSOJj)  719-6.— SFe^Oj. 
5SO3 ;  359-8],  containing  43-7  per  cent,  of  the  salt."    I/.  S. 

Solution  of  Persulphate  of  Iron;  Liqueur  hemostatique  de  Monsel,  Fr.;  Basisch-schwefelsaure 
Eisenoxydlcisung,  Monsel's  Eisenlosung,  G. 

"  Sulphate  of  Iron,  seventy -seven  parts  [or  thirteen  ounces  av.]  ;  Sulphuric  Acid, 
seven  parts  [or  one  ounce  av.  and  seventy-two  grains]  ;  Nitric  Acid,  Distilled  Water, 
each,  a  sufficient  quantify,  To  make  one  hundred  and  fourteen  parts  [or  nineteen 
ounces  av.].  Mix  the  Sulphuric  Acid  with  eleven  parts  [or  one  ounce  av.  and  three 
hundred  and  sixty  grains]  of  Nitric  Acid  oxidi  fifty  parts  [or  half  a  pint]  of  Distilled 
Water  in  a  capacious  porcelain  capsule,  and,  having  heated  the  mixture  to  the  boiling 
point,  add  the  Sulphate  of  Iron  (one-fourth  of  it  at  a  time),  stirring  after  each  addi- 
tion uritil  effervescence  ceases.  Should  the  addition  of  a  few  drops  of  Nitric  Acid 
cause  a  further  evolution  of  red  fumes,  cautiously  add  Nitric  Acid  until  red  fumes 
cease  to  be  evolved.  Then  keep  the  solution  in  brisk  ebullition  until  nitrous  vapors 
are  no  longer  perceptible,  and  the  liquid  assumes  a  deep  ruby-red  tint.  Lastly,  add 
enough  Distilled  Water  to  make  the  solution  weigh  one  hundred  and  fourteen  parts 
[or  nineteen  ounces  av.].  Solution  of  Subsulphate  of  Iron  is  to  be  dispensed  when 
Solution  of  Persulphate  of  Iron  is  prescribed  by  the  physician."    U.  S. 

This  process  is  essentially  that  of  Dr.  Squibb.  The  object  is  to  obtain  in  solution 
3IonseVs  Persulphate  of  Iron,  improperly  so  called,  as  it  differs  both  in  composition 
and  in  properties  from  the  salt  of  iron  properly  named  persulphate.    The  compositioa 
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of  the  true  persulphate  is  Fej(SO^)j,  and  it  is  a  neutral  salt,  while  Monsel's  persul- 
phate has  the  composition  Fe^O(SO^)j,  and  is  properly  a  subsalt,  as  it  is  very  appro- 
priately designated  in  the  U.  S.  Pharmacopoeia.  With  this  preliminary  explanation, 
the  process  will  be  easily  understood. 

In  ita  preparation  the  ferrous  sulphate  is  converted  into  ferric  sulphate  at  the 
expense  of  the  nitric  acid  ;  but  the  sulphuric  acid,  mixed  with  the  nitric,  is  in 
quantity  insufficient  to  form  the  normal  salt.  The  sesquioxide  is  therefore  but 
partially  saturated,  and  a  subsalt  results,  having  the  constitution  above  mentioned.* 

The  solution  of  subsulphate  of  iron  is  •'  a  dark  reddish  brown,  almost  syrupy 
liquid,  odorless  or  nearly  so,  having  an  extremely  astringent  taste,  free  from  caus- 
ticity, and  an  acid  reaction.  Sp.  gr.  1-555.  It  mixes  with  water  and  alcohol  in  all 
proportions,  without  decomposition.  The  diluted  solution  affords  a  brown-red  pre- 
cipitate with  water  of  ammonia,  a  blue  one  with  test-solution  of  ferrocyanide  of 
potassium,  and  a  white  one,  insoluble  in  hydrochloric  acid,  with  test-solution  of 
chloride  of  barium.  On  slowly  mixing  2  volumes  of  the  solution  with  1  volume 
of  concentrated  sulphuric  acid,  in  a  beaker,  the  mixture  separates  a  solid,  white 
mass  on  standing  (difference  from  tersulphate).  On  adding  a  clear  crystal  of  fer- 
rous sulphate  to  a  cooled  mixture  of  equal  volumes  of  concentrated  sulphuric  acid 
and  a  diluted  portion  of  the  solution,  the  crystal  should  not  become  brown,  nor 
should  there  be  a  brownish  black  zone  developed  around  it  (abs.  of  nitric  acid). 
A  few  drops  added  to  freshly-prepared  test-solution  of  ferricyanide  of  potassium 
should  impart  to  it  a  pure,  greenish  brown  color,  without  a  trace  of  blue  (abs.  of 
ferrous  salt).  10  Gm.  of  the  solution,  when  completely  precipitated  by  excess  of 
water  of  ammonia,  yield  a  precipitate,  which,  when  washed,  dried,  and  ignited, 
should  weigh  1-938  Gm."  U.  *S'.  A  little  sulphuric  acid  decolorizes  the  liquid  in 
a  considerable  degree,  and  an  excess  of  the  same  acid  converts  it  into  a  white,  soft, 
pasty  solid,  resembling  plaster  of  Paris  which  has  begun  to  solidify  after  mixture 
with  water.  This  test,  according  to  Dr.  Squibb,  is  quite  characteristic.  (^V.  T. 
Journ.  of  Med..  1860,  p.  173.) 

By  evaporation,  upon  a  gla.s3  surface,  with  a  moderate  heat,  the  solution  yields 
the  subsulphate  of  iron,  or  MonseFs  salt,  in  the  form  of  thin  transparent  scales,  of  a 
light  reddish  brown  color,  deliquescent,  and  readily  soluble  in  water. 

Attention  was  first  called  to  the  special  styptic  virtues  of  ferric  sulphate  by  M. 
Monsel  in  1852 ;  but  it  was  not  until  1857  that  he  published  the  formula  for  the 
peculiar  salt  which  now  goes  by  his  name,  and  the  solution  of  which  is  the  subject 
of  the  present  article.  (See  Journ.  de  Pluu-vi.,  Sept.  1857,  and  Juillet,  1859.) 

In  consequence  of  its  deficiency  of  sulphuric  acid,  this  salt  is  less  irritant  than 
the  tersulphate,  while  it  has  at  least  equal  if  not  greater  astringency.  It  is  there- 
fore very  efficacious  as  a  styptic,  and  peculiarly  adapted,  through  its  power  of  coagu- 
lating the  blood,  to  cases  of  hemorrhage  from  incised  wounds,  or  surfaces  in  which 
it  is  specially  desirable  to  avoid  irritation.  It  is  said  also  to  have  been  found  pecu- 
liarly efficacious  in  chancre.  The  solution  may  be  applied  by  means  of  a  small 
sponge  or  pencil  of  spun  glass  to  the  bleeding  surface  or  vessel.  In  cases  of  haemop- 
tysis, a  dilution  of  it  (five  to  ten  minims  to  the  fluidounce)  has  been  used  with  advan- 
tage, by  means  of  the  atomizer.  It  is  an  excellent  styptic  in  hemorrhage  from  the 
stomach  and  bowels,  in  dose  of  three  to  six  minims  (018  to  036  C.c),  properly 
diluted,  and  repeated  as  often  as  necessary. 

*  Mr.  J.  Crease  offers  the  following  formula  for  the  preparation  of  the  solutions  of  ter,  and  aub- 
sulphate  of  iron,  claiming  them  to  be  superior  to  the  officinal  because  they  require  no  especial 
apparatus  anrl  generate  no  noxious  yapors. 

For  the  tersulphate.  Take  of  Sulphate  of  Iron,  in  coarse  powder,  twelve  troyounces ;  Sulphuric 
Acid  two  troyounces  and  sixty  grains  :  Chlorate  of  Potassium  three  hundred  and  forty-eight  grains ; 
Boiling  Water  twelve  fluidonnces.  Dissolve  the  sulphate  of  iron  in  the  boiling  water  in  a  glass 
matrass,  or  any  convenient  bottle ;  add  the  sulphuric  acid  gradually,  and,  while  the  liquid  is  hot, 
add  the  chlorate  of  potassium  by  small  portions.  When  all  is  dissolved,  filter,  and  complete  twenty- 
four  fluidounces.  The  following  formula  explains  the  reaction.  6(FeS04) -f  SHjSO* -r  KC10s  = 
3(Fei(S04)3)  4-  3H5O  -  KCI. 

For  the  subsulphate,  Take  of  the  ingredients  as  above  enumerated,  respectively,  twelve  troy- 
ounces, one  troyounce  and  thirty  grains,  three  hundred  and  forty  grains,  ten  fluidounces ;  proceed 
as  before;  evaporate  to  twelve  fluidounces,  and  filter.  (.4.  J.  P.,  xliii.  169.)  The  solutions  thus 
obtained  are  contaminated  wjth  chloride  of  potassium. 
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LIQUOR  FERRI  TERSULPHATIS.  U.S.,  Br.     Solution  of  Ter sul- 
phate of  Iron.     \_Solution  of  No^nnal  Ferric  Sulphate.^ 

(LI'QUOR  FER'RI  TEK-SUL-PHA'TIS.) 

"An  aqueous  solution  of  Normal  Ferric  Sulphate  [Fe/SOJa ;  399-8. — Fe^Oj. 
3SO3:   199-9],  containing  28-7  per  cent,  of  the  salt."  U.  S. 

Liquor  Ferri  Persulphatis,  Br.;  Liquor  Ferri  Sulfurici  Oxydati,  P.G.;  Solution  of  Persulphate 
of  Iron ;  Persulfate  de  Fer  liquide,  Fr.;  Fliissiges  Schwefelsaures  Eisenoxyd,  G. 

"  Sulphate  of  Iron,  eighti/  parts  [or  eight  ounces  av.]  ;  Sulphuric  Acid,  fifteen 
jmrts  [or  one  and  a  half  ounces  av.]  ;  Nitric  Acid,  Distilled  Water,  each,  a  suffi- 
cient quantify,  To  make  two  hundred  lyarts  [or  twenty  ounces  av.].  Mix  the  Sul- 
phuric Acid  with  eleven  parts  [one  ounce  av.  and  forty-five  grains]  of  Nitric  Acid 
and  with,  fifti/  parts  [or  five  fluidounces]  of  Distilled  Water  in  a  capacious  porcelain 
capsule,  and,  having  heated  the  mixture  to  the  boiling  point,  add  the  Sulphate  of 
Iron  (one-fourth  of  it  at  a  time),  stirring,  after  each  addition,  until  eflFervescence 
ceases.  Should  the  addition  of  a  few  drops  of  Nitric  Acid  cause  a  further  evolution 
of  red  fumes,  cautiously  add  Nitric  Acid  until  red  fumes  cease  to  be  evolved.  Then 
continue  the  heat  until  the  solution  acquires  a  reddish  brown  color  and  is  free  from 
nitrous  odor.  Lastly,  add  enough  Distilled  Water  to  make  the  whole  weigh  tioo 
hundred  parts  [or  twenty  ounces  av.]."    U.  S. 

"  Take  of  Sulphate  of  Iron  eight  ounces  [avoirdupois]  ;  Sulphuric  Acid,  Nitric 
Acid,  of  each,  six  fiuidrachms  ;  Distilled  Water  twelve  Jluidounces  or  a  sufficiency. 
Add  the  Sulphuric  Acid  to  ten  [fluid]ounces  of  the  Water,  and  dissolve  the  Sul- 
phate of  Iron  in  the  mixture,  with  the  aid  of  heat.  Mix  the  Nitric  x\cid  with  the 
remaining  two  [fluid]ounces  of  Water,  and  add  the  dilute  acid  to  the  solution  of 
Sulphate  of  Iron.  Concentrate  the  whole  by  boiling,  until,  upon  the  sudden  dis- 
engagement of  ruddy  vapors,  the  liquid  ceases  to  be  black  and  acquires  a  red  color. 
A  drop  of  the  solution  is  now  to  be  tested  with  red  prussiate  of  potash  [ferricyanido 
of  potassium],  and  if  a  blue  precipitate  forms,  a  few  additional  drops  of  Nitric  Acid 
should  be  added,  and  the  boiling  renewed,  in  order  that  the  whole  of  the  sulphate 
may  be  converted  into  persulphate  of  iron.  When  the  solution  is  cold,  make  the 
quantity  eleven  fluidounces  by  the  addition,  if  necessary,  of  Distilled  Water."  Br. 

The  sulphate  of  iron  used  in  these  formulas  is  ferrous  sulphate.  The  nitric  acid 
in  the  process  gives  up  enough  of  its  oxygen  to  convert  it  entirely  into  ferric  sul- 
phate, and  the  effervescence  is  owing  to  the  escape  of  nitrogen  dioxide  becoming  red 
nitrogen  tetroxide  by  contact  with  the  air.  The  conversion  of  the  ferrous  salt  into 
ferric  salt  is  incomplete  until  the  effervescence  ceases,  and  the  color,  from  black,  as 
it  was  at  first,  has  become  reddish  brown.  Indeed,  in  order  to  convert  the  whole 
into  ferric  sulphate,  it  is  necessary  to  continue  the  heat  until  nitrous  odor  ceases  to 
be  evolved ;  and  thus,  moreover,  the  entire  absence  of  nitric  or  nitrous  acid  from 
the  solution  is  insured.  But  in  consequence  of  the  higher  oxidation  of  the  iron 
the  sulphuric  acid  of  the  sulphate  is  insufficient  to  saturate  it.  Enough  sulphuric 
acid,  therefore,  is  added  to  meet  this  demand.  The  process  is  completed  by  adding 
enough  water  to  make  a  definite  weight.  The  U.  S.  and  British  formulas  are  the 
same  in  principle  ;  but  in  the  latter,  the  additional  precaution  is  taken,  in  order  to 
insure  the  complete  change  of  ferrous  into  ferric  salt,  of  testing  the  liquid  with 
ferricyanide  of  potassium,  which  will  produce  a  blue  precipitate  so  long  as  any  of 
the  ferrous  sulphate  remains. 

This  solution,  prepared  according  to  the  U.  S.  formula,  is  "  a  dark,  reddish  brown 
liquid,  almost  odorless,  having  an  acid,  strongly  styptic  taste,  and  an  acid  reaction. 
Sp.  gr.  1-320.  It  is  miscible  with  water  and  alcohol  in  all  proportions,  without  de- 
composition. The  diluted  solution  affords  a  brown-red  precipitate  with  water  of 
ammonia,  a  blue  one  with  test-solution  of  ferrocyanide  of  potassum,  and  a  white  one, 
insoluble  in  hydrochloric  acid,  with  test-solution  of  chloride  of  barium.  On  slowly 
mixing  2  volumes  of  the  solution  with  1  volume  of  concentrated  sulphuric  acid,  in 
a  beaker,  the  mixture  does  not  separate  a  solid,  white  mass  on  standing  (difference 
from  subsulphate).  On  adding  a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mix- 
ture of  equal  volumes  of  concentrated  sulphuric  acid  and  a  moderately  diluted  por- 
tion of  the  solution,  the  crystal  should  not  become  brown,  nor  should  there  be  a 
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brownish  black  zone  developed  around  it  (abs.  of  nitric  acid).  A  few  drops  added 
to  freshly-prepared  test-solution  of  ferricyanide  of  potassium  should  impart  to  it  a 
pure,  greenish  brown  color  without  a  trace  of  blue  (abs.  of  ferrous  salt).  10  Gm.  of 
the  solution,  when  completely  precipitated  by  excess  of  water  of  ammonia,  yield  a 
precipitate,  which,  when  washed,  dried,  and  ignited,  should  weigh  1-147  Gm."  U.  S. 
The  solution,  diluted  with  water,  gives  a  white  precipitate  with  chloride  of  barium, 
showing  that  it  contains  a  sulphate.  It  keeps  well ;  and  we  have  seen  a  specimen 
made  by  U.  S.  1870  process,  ten  years  old,  which  retained  all  its  properties  un- 
changed, and  had  deposited  nothing.  The  British  solution  is  considerably  stronger 
than  ours,  having  the  sp.  gr.  1"-Jr41,  and  yielding  from  ajiuidrachm,  on  precipitation 
by  ammonia,  a  precipitate,  which,  when  washed  and  incinerated,  weighs  11-44  grains. 
It  is  described  in  the  Br.  Pharmacopoeia  as  a  dense  solution  of  a  dark  red  color. 
Prof.  Procter  found  that  a  preparation  containing  120  grains  of  sesquioxide  to  the 
fluidounce  is  apt  to  deposit  the  anhydrous  sulphate  on  standing. 

This  solution,  though  powerfully  astringent,  is  too  irritant  for  general  use.  The 
chief  employment  of  it  is  in  making  other  ferruginous  preparations,  in  which  the 
ferric  hydrate  is  wanted ;  and  it  should  always  be  kept  on  hand,  if  for  nothing  else, 
for  the  quick  preparation  of  the  antidote  to  arsenic. 

Ojf.  Frep.  Ferri  et  Ammonii  Citras,  U.  S.;  Ferri  et  Ammoniae  Citras,  Br.;  Ferri 
et  Ammonii  Tartras,  U.  S.;  Ferri  et  Potassii  Tartras,  U.  S.;  Ferri  et  Quiniae  Citras, 
JBr.;  Ferri  Oxidum  Hydratum,  U.  S.;  Ferri  Oxidum  Hydratum  cum  Magnesia, 
U.  S.;  Ferri  Oxidum  Magneticum,  Br.;  Ferri  Peroxidum  Humidum,  Br.;  Ferrum 
Tartaratum,  Br ;  Liquor  Ferri  Nitratis,  U.  S.;  Liquor  Ferri  Citratis,  U.  S.;  Tinctura 
Ferri  Acetatis,  Br. 

LIQUOR  GUTTA-PERCHA.  U.S.,  Br.    Solution  of  Gutta-Percha. 

(LI'QUOR  gCt'TA-PER'CH.£.) 

Liqueur  de  Gutta-Percha,  Fr.;  Guttapereha-Losung,  G. 

"Gutta-Percha,  in  thin  slices,  nine  jyart.s  [or  one  ounce  av.]  ;  Commercial  Chloro- 
form, ntnetyone  parts  [or  six  and  a  half  fluidounces]  ;  Carbonate  of  Lead,  in  fine 
powder,  ten  parts  [or  one  ounce  av.],  To  make  one  hundred  parts  [or  about  seven 
fluidounces].  Add  the  Gutta-Percha  to  seventy  parts  [or  five  fluidounces]  of  the 
Chloroform,  contained  in  a  bottle,  cork  it  well,  and  shake  it  occasionally  until  the 
Gutta-Percha  is  dissolved.  Then  add  the  Carbonate  of  Lead  previously  mixed  with 
the  remainder  of  the  Chloroform,  and,  having  several  times  shaken  the  whole  together, 
at  intervals  of  half  an  hour,  set  the  mixture  aside  until  the  insoluble  matters  have 
subsided  and  the  solution  has  become  perfectly  clear.  Lastly,  decant  the  liquid  and 
preserve  it  in  small,  cork-stoppered  vials."   IT.  S. 

"Take  of  Gutta-Percha,  in  thin  slices,  one  ounce;  Chloroform  eight  fluidounces  ; 
Carbonate  of  Lead,  in  fine  powder,  one  ounce.  Add  the  Gutta-Percha  to  six  fluid- 
ounces  of  the  Chloroform  in  a  stoppered  bottle,  and  shake  them  together  frequently 
until  the  solution  has  been  effected.  Then  add  the  Carbonate  of  Lead  previously 
mixed  with  the  remainder  of  the  Chloroform,  and  having  several  times  shaken  the 
whole  together,  set  the  mixture  aside,  and  let  it  remain  at  rest  until  the  insoluble 
matter  has  subsided.  Lastly,  decant  the  clear  liquid  and  keep  it  in  a  well-stoppered 
bottle."  Br. 

Difliculty  is  often  experienced  in  obtaining  a  clear  solution  of  gutta-percha  in 
chloroform  of  the  proper  consistence  for  use,  in  consequence  of  its  viscidity,  and  the 
strong  affinity  with  which  it  holds  on  to  the  coloring  matter.  It  cannot  be  clarified 
by  filtration ;  and  the  carbonate  of  lead  is  therefore  resorted  to,  which  unites  with 
the  coloring  matter,  and,  in  consequence  of  its  weight,  gradually  subsides,  carrying 
undissolved  substances  along  with  it,  and  leaving  a  clear  and  colorless  or  nearly 
colorless  solution  behind.  The  use  of  carbonate  of  lead  for  the  purpose  was  first 
suggested  by  Mr.  Wm.  Hodgson,  Jr.,  of  Philadelphia.  Everything  in  the  success 
of  the  process  depends  on  the  quality  of  the  gutta-percha  used.  Should  the  oper- 
ator be  unable  to  procure  a  clear  solution  by  acting  in  precise  accordance  with  the 
formula,  he  would  be  justifiable  in  adding  more  chloroform,  filtering  if  necessary, 
and  evaporating  by  a  very  moderate  heat  to  the  due  consistence.    It  is  better,  how- 
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ever,  to  employ  purified  gutta-percha,  which  can  now  be  had  in  commerce.  When  the 
preparation  becomes  too  viscid  in  consequence  of  the  spontaneous  evaporation  of 
the  menstruum  on  exposure,  we  have  always  found  that  the  addition  of  a  little 
chloroform,  with  agitation,  restores  it  without  diflBculty  to  the  due  condition.  The 
ordinary  commercial  chloroform  may  be  used  in  the  process,  as  the  preparation 
is  exclusively  for  external  use.  It  should  be  kept  in  small  glass  vials,  with  accu- 
rately fitting  glass  stoppers,  and  not  containing  more  than  may  be  wanted  at  once. 

We  have  nothing,  on  the  whole,  so  convenient  and  effective  as  this  preparation, 
as  a  protective  to  the  surface,  in  slight  cases  of  superficial  inflammation  and  abrasion. 
By  the  rapidity  with  which  the  chloroform  evaporates,  a  thin  elastic  nearly  color- 
less film  is  left  after  its  application,  sufficient  to  prevent  injurious  influence  from  the 
air,  wholly  without  irritating  properties,  not  shrinking  inconveniently,  and,  in  conse- 
quence of  its  softness,  not  mechanically  disturbing  the  part,  as  sometimes  happens 
with  collodion.  A  little  of  it  applied  by  the  end  of  the  finger,  or  by  means  of  a  small 
brush,  or  a  glass  rod,  over  eruptive  aff'ections,  abrasions  or  slight  excoriations,  inflam- 
mation from  friction,  chaps  on  the  lips  or  hand,  and  slight  superficial  wounds  that 
have  ceased  bleeding,  will  often  enable  the  parts  beneath  to  heal  almost  immediately, 
while,  if  unprotected,  they  might  go  on  for  an  indefinite  period,  giving  annoyance, 
and  often  increasing.  Surfaces  yet  sound,  that  are  liable  to  irritation  and  abrasion 
from  contact,  pressure,  friction,  and  the  application  of  acrid  substances,  may  often  be 
protected  by  a  coating  of  this  material.  The  agreeable  odor  of  chloroform  is  another 
recommendation  over  other  preparations,  of  a  similar  character,  made  with  ether  or 
benzol. 

Off.  Prep.  Charta  Sinapis,  U.  S. 

LIQUOR  HYDRARGYRI  NITRATIS.  U.S.     Solution  of  Nitrate  oj 
Mercury.     [Solution  of  Mercuric  Nitrate.^ 

(Li'QUOR  HY-DRAR'9Y-Ri  NI-TRA'TIS.) 

"  A  liquid  containinc;  in  solution  about  50  per  cent,  of  Mercuric  Nitrate 
[HgCNOa),;  327-7.— HgO,N05 ;  161-85],  with  some  free  Nitric  Acid."    U.S. 

Liquor  Hydrargyri  Nitratis  Acidus,  Br.;  Acid  Solution  of  Nitrate  of  Mercury ;  Liquor 
Hydrargyri  Nitrici  (Jxydati ;  Deutazotate  (Pernitrate)  de  Mercuro  liquide,  Fr.;  Flussiges  Sal- 
petersaures  Queciisilberoxyd,  G. 

"  Red  Oxide  of  Mercury /o?Yy  parts  [or  four  ounces  av.]  ;  Nitric  Kcidi  forty-Jive 
parts  [or  three  fluidounces]  ;  Distilled  Water  fifteen  parts  [or  one  fluidounce  and 
tliree  and  a  half  fiuidrachnis],  To  make  owe  hundred  parts  [or  about  four  and  a 
half  fluidounces].  Mix  the  Nitric  Acid  with  the  Distilled  Water  and  dissolve  the 
Red  Oxide  of  Mercury  in  the  mixture.  Keep  the  solution  in  glass-stoppered  bot- 
tles."   U.S. 

"  Take  of  Mercury ybwr  ounces  [avoirdupois];  Nitric  Acid  five  fliddounces  [Im- 
perial measure]  ;  Distilled  Water  one  fluidounce  and  a  half.  Mix  the  Nitric  Acid 
with  the  Water  in  a  flask ;  and  dissolve  the  Mercury  in  the  mixture  without  the 
application  of  heat.  Boil  gently  for  fifteen  minutes,  cool,  and  preserve  the  solution 
in  a  stoppered  bottle."  Br. 

In  the  British  process,  mercury  is  dissolved,  with  the  assistance  of  heat,  in  an 
excess  of  nitric  acid,  and  there  is  formed  an  acid  nitrate  of  mercury,  which  is 
brought  to  a  determinate  bulk  by  evaporation.  The  nitric  acid  taken  weighs  five 
ounces  (avoir.).  This  proportion  is  sufficient  not  only  to  form  mercuric  nitrate,  but 
to  furnish  a  large  excess  of  acid.  The  rather  loose  direction,  at  the  close  of  the  British 
process,  to  boil  for  fifteen  minutes,  cannot  but  lead  to  somewhat  uncertain  results, 
unless  care  be  taken  by  the  operator  to  bring  the  sp.  gr.  of  the  solution  to  the  point 
indicated  in  the  description  of  the  solution  given  in  the  Pharmacopoeia. 

Properties.  Solution  of  nitrate  of  mercury  is  a  dense,  transparent,  nearly  color- 
less liquid,  of  a  strongly  acid  taste,  of  the  sp.  gr.  2-100  as  prepared  by  the  U.  S. 
process,  and  2-246  by  the  British.  Its  distinguishing  properties,  as  given  in  the 
U.  S.  Pharmacopoeia,  are  the  following.  "  A  clear,  nearly  colorless,  heavy  liquid, 
having  a  fjiint  odor  of  nitric  acid,  and  a  strongly  acid  reaction.  Sp.  gr.  2-100.  A 
few  drops  evaporated  on  platinum  foil  leave  a  white  residue,  which,  on  heating,  be- 
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comes  yellow,  red,  and  brown,  and  is  finally  entirely  volatilized.  On  a  bright  surface 
of  copper,  the  solution  deposits  a  coating  of  mercury.  The  diluted  solution  affords, 
with  solution  of  potassa,  a  yellow  precipitate,  and  with  iodide  of  potassium,  a  bright 
red  one,  soluble  in  excess  of  the  iodide.  A  crystal  of  ferrous  sulphate,  dropped 
into  the  solution,  rapidly  acquires  a  brown  color  and  becomes  surrounded  by  a 
brownish  black  zone.  No  precipitation  or  cloudiness  should  occur  in  the  solution  on 
the  addition  of  distilled  water  or  of  diluted  hydrochloric  acid  (abs.  of  mercurous 
salt)."   U.S. 

Mercuric  nitrate,  the  salt  present  in  this  preparation,  can  be  obtained  in  large  crys- 
tals of  the  composition,  2(Hg(N03)2)  +  ^2^:  when  its  solution  is  allowed  to  evapo- 
rate slowly  over  sulphuric  acid.  The  same  salt,  which  is  very  deliquescent,  is  obtained 
as  a  crystalline  magma  by  adding  strong  nitric  acid  to  the  concentrated  solution. 

Medical  Properties.  This  preparation  is  much  used  as  a  caustic  application  to 
maliguaut  ulcerations  and  cancerous  affections,  lupus,  ulcerations  of  the  neck  of  the 
womb,  chancres,  etc.  When  a  very  free  use  is  desired,  it  may  be  applied  to  the 
diseased  surface  by  a  camel's-hair  brush,  or  preferably  by  a  brush  made  of  spun 
glass ;  usually,  however,  the  application  is  made  with  a  glass  rod,  or  a  match,  or  similar 
fragment  of  wood.  In  acne  and  boils,  a  drop  proportioned  in  size  to  the  pustule 
applied  to  the  apex  is  sometimes  of  service.  The  parts  touched  immediately  become 
white,  the  surrounding  parts  inflame,  and  in  a  few  days  a  yellow  scab  is  formed,  which 
gradually  falls  off.  Sometimes  the  application  produces  salivation.  When  it  is  desira- 
ble to  avoid  this  result,  the  cauterized  part  should  be  washed  with  water  immediately 
after  the  application  of  the  caustic. 

LIQUOR  HYDRARGYRI  PERCHLORIDI.  Br.     Solution  of  Per- 

chloride  of  Mercury. 

(Li'QUOK  HY-DRAR'9T-Ri  PEE-£HLO'RI-Di.) 

Liquor  Hydrargyri  Bichloridi,  London;  Solution  of  the  Bichloride  of  Mercury. 

"  Take  of  Perchloride  of  Mercury,  Chloride  of  Ammonium,  of  each,  ten  grains; 
Distilled  Water  one  pint  [Imp.  meas.].     Dissolve."  Br. 

This  solution  may  be  used  as  affording  a  convenient  method  of  exhibiting  corrosive 
sublimate.    The  dose  is  from  half  a  fluidrachm  to  two  fluidrachms  (l-9-7'5  Co.). 

LIQUOR  lODI  C0:MP0SITUS.  U.  S.     Compound  SotiUian  of  Iodine. 

[LugoVs  Soluiion.^ 

(LI'QCOR  i-O'DI  C0M-P0§'I-TCS.) 

Liqaor  lodinii  Compositus,  U.S.  1870;  Liquor  lodi,  Br.;  Solution  of  Iodine;  Solute 
lodiire  de  Lugol,  Fr.;   Lugol'sche  Jodlcisung,  G. 

"  Iodine,  Jive  jmrts  [or  half  an  ounce  av.] ;  Iodide  of  Potassium,  fen  imrts  [or 
one  ounce  av.]  ;  Distilled  Water,  eighty-five  parts  [or  eight  fluidounces  and  three 
fluidrachms],  To  make  one  hundred  parts  [or  about  nine  fluidounces].  Dissolve 
the  Iodine  and  Iodide  of  Potassium  in  the  Distilled  Water.  Keep  the  Solution  in 
well-stopped  bottles."    U.  S. 

"  Take  of  Iodine  ftce»/;y  grains;  Iodide  of  Potassium  thirty  grains ;  Distilled 
Water  one  fiuidonnce.     Dissolve."  Br. 

In  this  solution  iodine  is  dissolved  in  water  with  the  assistance  of  iodide  of  potas- 
sium. Iodine  dissolves  sparingly  in  water,  but  freely  in  a  solution  of  that  salt.  In 
using  iodide  of  potassium  to  render  iodine  more  soluble  in  water,  the  iodide  is  gener- 
ally taken  in  a  quantity  twice  the  weight  of  the  iodine  ;  and  this  is  the  proportion 
adopted  in  the  U.  S.  formula.  The  preparation  is  a  concentrated  solution  of  iodine 
with  iodide  of  potassium,  and  is  intended  to  facilitate  the  administration  of  the  com- 
bination in  drops.  The  present  formula  differs  in  strength  from  that  of  1870.  The 
latter  contained  about  281  grains  of  iodine  in  a  fluidrachm,  whilst  the  present 
officinal  solution  has  about  3-25  grains  of  iodine  in  the  fluidrachm.  In  the  Br. 
Pharmacopoeia  a  solution  is  directed  having  less  iodine  than  the  U.  S.  solution,  and 
very  much  weaker  in  iodide  of  potassium  ;  the  former  having  only  twenty  grains 
of  iodine  and  thirty  grains  of  iodide  of  potassium  in  the  fluidounce,  whilst  the  latter 
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has  nearly  twenty-six  grains  of  iodine  and  sixty-two  and  a  half  grains  of  iodide  of 
potassium  in  the  fluidounce ;  the  difference  in  the  fluidounce  of  the  two  Pharmaco- 
poeias being  too  small  to  enter  into  the  calculation.  "  12-66  Gm.  of  the  solution, 
mixed  with  a  little  gelatinized  starch,  should  require  for  complete  decoloration,  50 
C.c.  of  the  volumetric  solution  of  hyposulphite  of  sodium."  U.  S.  The  medicinal 
properties  of  the  solution  depend  mainly  on  the  free  iodine  contained  in  it,  by  which 
the  dose  must  be  regulated,  and  not  by  the  iodide  of  potassium.  According  to  Mr. 
Lloyd,  of  St.  Bartholomew's  Hospital,  London,  it  acts  dilFerently  from  iodide  of 
potassium,  which,  when  given  alone,  does  not  produce  the  same  effects.  In  a  case 
of  constitutional  syphilis  under  his  care,  the  compound  solution  of  iodine  effected  a 
rapid  cure,  after  the  iodide  of  potassium  had  been  taken  in  large  doses,  for  several 
months,  without  benefit.  The  dose  is  five  minims  (0-3  C.c),  containing  about  a 
quarter  of  a  grain  of  iodine,  three  times  a  day,  given  in  four  tablespoonfuls  of 
sweetened  water,  and  gradually  increased.  The  dilution  should  always  be  large,  in 
order  to  favor  the  absorption  of  the  medicine,  and  to  avoid  any  irritation  of  the 
stomach.     For  children  the  dose  to  begin  with  is  two  minims  (012  Co.). 

LIQUOR  LITHIiE  EFFERVESCENS.  Br.     Effervescing  Solution 
of  Lithia.     Lithia  Water. 

(Li'QUOB  LlTH'l-iE  £F-FER-VKS'CEX§.) 

Eau  de  Lithine,  Fr.;  Lithiumwasser,  0. 

"  Take  of  Carbonate  of  Lithia  ten  grains  ;  Waiter  ona  pint  [Imperial  measure]. 
Mix  in  a  suitable  apparatus,  and  pass  into  it  as  much  pure  washed  carbonic  acid,  ob- 
tained by  the  action  of  sulphuric  acid  on  chalk,  as  can  be  introduced  with  a  pressure 
of  seven  atmospheres;  Keep  the  solution  in  bottles  well  closed,  to  prevent  the  escape 
of  the  compressed  gas."  Br. 

This  solution  is  clear  and  sparkling,  has  an  agreeable  acidulous  taste,  and,  when 
evaporated,  leaves  a  white  solid  residue  of  carbonate  of  lithium,  in  the  proportion  of 
five  grains  to  half  a  pint  (Imp.  meas.),  or  about  ten  fluidounces.  It  is  an  appropriate 
method  of  administering  carbonate  of  lithium  ;  as  this  salt,  compared  with  other  alka- 
line carbonates,  is  sparingly  soluble  in  pure  water,  and  is  readily  dissolved  by  car- 
bonic acid  water.  The  quantity  of  carbonic  acid  is  unnecessarily  large ;  the  pressure 
of  five  atmospheres,  as  directed  in  the  U.  S.  formula  1870  for  carbonic  acid  water, 
being  sufficient  for  all  practical  purposes. 

For  the  properties  and  uses  of  carbonate  of  lithium,  see  Lithii  Carhonas.  The 
dose  of  the  solution  is  from  five  to  ten  fluidounces  (148  to  296  C.c). 

LIQUOR  MAGNESIiE  CARBOXATIS.  Br.    Solution  of  Carbonate 
of  Magnesia.     Fluid  3Iagnesia. 

(Li'QUOR  MAG-NE'§I-jE  CAR-BO-NA'TIS.) 

Eau  magnesicnne,  Magncsie  liquide,  Fi:;  Kohlensaure  Magnesialosung,  G. 

"  Take  of  Sulphate  of  Magnesia  two  ounces  [avoirdupois]  ;  Carbonate  of  Soda  two 
ounces  and  a  half  [avoird.]  ;  Distilled  Water  a  sufficiency.  Dissolve  the  two  salts 
separately,  each,  in  half  a  pint  [Imperial  measure]  of  Water.  Heat  the  Solution  of 
Sulphate  of  Magnesia  to  the  boiling  point,  then  add  to  it  the  Solution  of  Carbonate 
of  Soda,  and  boil  them  together  till  carbonic  acid  ceases  to  be  evolved.  Collect  the 
precipitated  carbonate  of  magnesia  on  a  calico  filter,  and  wash  it  with  Distilled  Water 
until  what  passes  ceases  to  give  a  precipitate  with  chloride  of  barium.  Mix  the 
washed  precipitate  with  a  pint  [Imp.  meas.]  of  Distilled  Water,  and,  putting  them 
into  a  suitable  apparatus,  pass  into  it  pure  washed  carbonic  acid  gas  obtained  by  the 
action  of  sulphuric  acid  on  chalk.  Let  the  mixture  remain  in  contact  with  excess 
of  carbonic  acid,  retained  there  under  pressure  for  about  24  hours,  then  filter  the 
liquid  to  remove  any  undissolved  carbonate  of  magnesia,  and  again  pass  carbonic  acid 
gas  into  the  filtered  solution.  Finally,  keep  the  solution  in  a  bottle  securely  closed, 
to  prevent  the  escape  of  carbonic  acid."  Br. 

The  object  of  this  process  is  to  obtain  a  solution  of  carbonate  of  magnesium,  by 
means  of  carbonic  acid;  the  carbonate  being  insoluble  in  pure  water.     The  first  stop 
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is  to  prepare  a  freshly  precipitated  hydrated  carbonate  of  magnesium,  which  is  more 
readily  dissolved  than  the  carbonate  which  has  been  kept  for  some  time.  As  the  car- 
bonate of  magnesium  of  the  Br.  Pharmacopoeia  consists  of  three  mols.  of  the  neutral 
carbonate  and  one  of  hydrate  of  magnesia  with  four  mols.  of  water,  it  follows  that, 
in  its  preparation  from  the  two  salts  used  in  the  process,  a  portion  of  carbonic  acid 
escapes ;  and  the  boiling  is  directed  to  be  continued  until  the  escape  of  the  gas 
ceases,  so  that  the  normal  composition  is  insured,  and  a  longer  heat,  which  might 
affect  the  constitution  of  the  carbonate  so  as  to  diminish  its  solubility,  avoided. 
The  precipitate  is  thoroughly  washed,  so  as  to  remove  every  trace  of  sulphate  of  so- 
dium, which  is  indicated  by  the  non-action  of  the  test  of  chloride  of  barium.  The 
next  step  is  to  dissolve  the  precipitated  carbonate  in  water  impregnated  with  carbonic 
acid  gas ;  and,  as  the  solution  even  thus  favored  is  slowly  effected,  the  carbonate  is 
directed  to  remain  exposed  to  the  action  of  carbonic  acid  gas,  under  pressure,  for 
2-1  hours ;  and  still  ihe  whole  of  the  carbonate  is  not  dissolved,  and  filtration  is 
necessary.  According  to  the  Pharmacopoeia,  the  "solution  contains  about  13  grains 
of  carbonate  of  magnesia  in  a  fluidounce."  Were  the  results  exactly  in  accordance 
with  the  proportion  of  sulphate  of  magnesium  used,  the  quantity  of  carbonate  dis- 
solved would  be  40  grains  to  the  fluidounce.  On  exposure  to  the  air,  some  of  the 
carbonic  acid  escapes,  and  a  portion  of  the  salt  is  deposited.  Prof.  Kedwood  pro- 
poses to  remedy  this  by  reducing  the  strength  of  the  solution.  (/*.  J.  Tr.,  2d  ser., 
xi.  397.)  Indeed,  it  has  been  shown  by  Mr.  C.  Muncy  that  the  preparation  as  kept 
in  the  shops  is  usually  much  below  the  standard  strength. 

This  solution  is  but  slightly  effervescent,  is  clear,  and  is  stated  in  the  Br.  Phar- 
macopoeia to  be  free  from  bitterness.  Nevertheless  its  taste  is  disagreeable,  much 
more  so  than  that  of  the  undissolved  carbonate.  ''  A  fluidounce  of  it,  evaporated  to 
dryness,  yields  a  white  solid  residue,  which,  after  being  calcined,  weighs  not  less 
than  five  grains."  This  residue  is  insoluble  in  water,  and  answers  to  the  tests  for 
magnesia.    The  dose,  as  an  antacid  laxative,  is  one  or  two  fluidounces  (30  or  60  C.c). 

LIQUOR  MAGNESII  CITRATIS.  U.S.    Mution  of  Gtrate  of 

Magnesium. 

(LI'QUOK  MXG-XE'§I-i  CI-TKA'TIS.) 

Liquor  Magnesiae  Citratis,  Br.;  Liquor  Magnesii  Citrici;  Limonade  au  Citrate  de  Mag- 
n^sie,  Ft-.;  Fliissige  Citronensaure  Magnesia,  G. 

"Carbonate  of  Magnesium,  two  hundred  grains ;  Citric  Acid,  ^bwr  hundred 
grains  ;  Syrup  of  Citric  Acid,  twelve  hundred  grains  [or  two  fluidounces]  ;  Bicar- 
bonate of  Potassium,  in  crystals,  thirty  grains  ;  Water,  a  sufficient  quantity.  Dis- 
solve the  Citric  Acid  in  two  thousand  grains  [or  four  fluidounces]  of  Water,  and, 
having  added  the  Carbonate  of  Magnesium,  stir  until  it  is  dissolved.  Filter  the 
solution  into  a  strong  bottle  of  the  capacity  of  twelve  fluidounces,  containing  the 
Syrup  of  Citric  Acid.  Then  add  enough  Water,  previously  boiled  and  filtered,  to 
nearly  fill  the  bottle,  drop  in  the  Bicarbonate  of  Pota.ssium,  and  immediately  close 
the  bottle  with  a  cork,  which  must  be  secured  with  twine.  Lastly,  shake  the  mix- 
ture occasionally  until  the  Bicarbonate  of  Potassium  is  dissolved."    U.  S. 

"  Take  of  Carbonate  of  Magnesia  one  hundred  grains  ;  Citric  Acid  two  hundred 
grains ;  Syrup  of  Lemons  one-half  fluidounce  [Imperial  measure]  ;  Bicarbonate 
of  Potash,  in  crystals,  forty  grains  ;  Water  a  sufficiency.  Dissolve  the  Citric  Acid 
in  two  ounces  of  the  Water,  and,  having  added  the  Carbonate  of  Magnesia,  stir 
until  it  is  dissolved.  Filter  the  solution  into  a  strong  half-pint  bottle,  add  the  syrup 
and  sufficient  water  to  nearly  fill  the  bottle,  then  introduce  the  Bicarbonate  of  Pot- 
ash, and  immediately  close  the  bottle  with  a  cork  which  should  be  secured  with 
string  or  wire.  Afterwards,  shake  the  bottle  until  the  Bicarbonate  of  Potash  has 
dissolved."  Br. 

This  formula  first  appeared  in  the  second  edition  of  the  U.  S.  Pharmacopoeia  of 
1850.  The  original  formula  was  soon  found  to  have  defects.  Four-fifths  of  the  car- 
bonate was  di-ssolved  in  the  citric  acid,  and  the  solution  filtered  into  a  bottle  contain- 
ing the  .syrup  of  citric  acid  ;  and  then  the  reserved  fifth,  mixed  with  water,  was 
added  to  the  acid  citrate,  and  the  bottle  tightly  corked.  The  addition  of  the  reserved 
56 
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carbonate  was  intended  to  impregnate  the  preparation  with  carbonic  acid  by  its  solu- 
tion in  the  excess  of  citric  acid.  To  effect  the  solution  of  this  reserved  carbonate 
required  at  least  half  an  hour.  But  the  chief  objection  to  the  formula,  as  originally 
iVamed,  was  that  the  citrate  of  magnesium,  when  the  solution  was  kept  for  some 
days,  crystallized  out  in  the  form  of  a  white  granular  precipitate,  which  rendered 
the  solution  unfit  for  medical  use.  This  precipitate  was  found  by  Prof.  Procter  to  be 
Mg3(CgH50,)2  -\-  I4H2O.  This  still  occurs  to  some  extent,  although  more  slowly,  and 
probably  cannot  be  avoided  except  by  a  very  great  reduction  in  the  amount  of  mag- 
nesia.* The  use  of  bicarbonate  of  potassium  introduces  citrate  of  potassium,  but 
in  too  small  a  proportion  to  be  of  any  consequence.  It  is  somewhat  more  convenient 
to  use  calcined  magnesia  in  place  of  the  carbonate,  and  in  one  of  the  best  processes 
that  we  have  seen  the  two  hundred  grains  of  carbonate  in  the  officinal  formula  are 
replaced  by  seventy-five  grains  of  Jennings's  light  calcined  magnesia.  We  prefer 
a  modification  in  the  manipulation  of  the  officinal  process  ;  if  instead  of  the  solution 
being  filtered  into  the  bottles  containing  the  syrup  it  is  filtered  into  a  separate  vessel, 
and  then  the  proper  quantity  poured  very  carefully  down  the  inside  of  the  bottle, 
so  as  not  to  disturb  the  heavy  layer  of  syrup,  and  then  the  crystals  of  bicarbonate 
dropped  in,  very  little  loss  of  carbonic  acid  will  ensue  if  the  bottle  is  at  once  securely 
corked.  When  the  bottle  is  dispensed,  a  vigorous  shake  at  once  liberates  the  carbonic 
acid,  and  the  patient  is  sure  to  have  the  liquid  in  a  highly  effervescent  condition. 

Properties.  This  officinal  solution  is  founded  on  a  preparation  proposed  by  M. 
Ptoge  l)elabarre,  and  improved  by  M.  Rabourdin,  of  Paris.  It  is  an  aqueous  solution 
of  citrate  of  magnesium,  containing  an  excess  of  citric  acid,  impregnated  with  car- 
bonic acid,  and  sweetened  with  syrup.  When  properly  prepared,  it  is  a  clear  liquid, 
having  an  agreeable  taste  like  that  of  lemonade.  Overlooking  the  excess  of  acid 
which  it  contains,  the  salt  present  is  the  tribasic  citrate,  in  which  the  six  atoms  of 
hydrogen  of  two  mols.  of  citric  acid  are  replaced  by  three  atoms  of  magnesium. 
Accordingly,  it  consists  of  two  raols.  of  citric  acid  and  three  atoms  of  magnesium. 
It  is  advisable  in  preparing  the  solution  to  introduce  the  magnesia  by  small  por- 
tions ;  as  if  too  hastily  added  it  disposes  to  the  formation  of  the  neutral  citrate, 
which  cannot  afterwards  be  readily  dissolved.  (^A.  J.  P.,  1867,  p.  1.) 

Dorvault  makes  a  solid  citrate  of  magnesium  which  is  perfectly  and  readily  soluble, 
by  melting  on  a  sand-bath  100  parts  of  crystallized  citric  acid  in  its  water  of  crys- 
tallization, and  thoroughly  incorporating  with  it  29  parts  of  calcined  magnesia.  A 
pasty  mixture  is  formed,  which  soon  hardens,  and  may  be  pulverized  for  use.  Citrate 
of  magnesium,  thus  prepared,  is  soluble  in  twice  its  weight  of  water.  When  in  satu- 
rated solution  it  soon  precipitates  as  a  nearly  insoluble  liydrate ;  but  with  eight  or 
ten  times  its  weight  of  water  it  forms  a  permanent  solution.  See  the  report  on  the 
solid  citrate,  made  by  E.  Parrish  and  A.  Smith,  to  the  Philadelphia  College  of 
Pharmacy.  (A.  J.  P.,  1852,  p.  113.)  See  also  M.  E.  Robiquet's  paper  on  lemonades 
of  citrate  of  magnesium  (Journ.  de  Pharm.,  Avril,  1852,  p.  295),  and  his  formula 
for  preparing  a  soluble  citrate  of  magnesium.  {A.  J.  P.,  July,  1855.)  M.  Simonin 
finds  that  an  insoluble  citrate  of  magnesium  may  be  restored  to  solubility  in  boiling 
water  by  being  thoroughly  rubbed  up  with  water  so  as  to  form  a  paste.  The 
necessary  trituration  is  abridged,  if  a  little  citric  acid  be  added.  (^Ann.  de  Therap., 
1857,  p.  124.)t 

'^Extemporaneous  Liquor  Magnesii  Citratis.  The  following  formula  has  been  proposed  by  Mr.  J.  C. 
Wharton  as  a  means  of  always  giving  a  customer  a  fresh  solution  of  the  citrate,  which  is  substan- 
tially the  same  as  that  of  the  U.  S.  Pharmacopoeia.  Syrup  No.  1.  "  Take  of  simple  Syrup  two  pints; 
Spirit  of  Lemon  sixty-four  minims;  Bicarbonate  of  Potassium  six  hundred  and  forty  grains.  Mix, 
and  make  solution,  and  keep  ready  for  use.  Syrup  No.  2.  Take  of  Calcined  Magnesia  eighty-eight 
grains;  Citric  Acid  four  hundred  and  eight  grains;  Distilled  AVater  a  sufficient  quantity.  Mix  the 
Magnesia  and  Citric  Acid  in  a  mortar  and  add  one  and  a  half  fluidounces  of  Water.  Stir  with  a 
pestle,  and  break  up  the  lumps  of  acid  if  there  be  any.  After  solution  is  effected,  add  sufficient 
Water  to  make  up  the  amount  of  one  bottle  nearly  full,  when  mixed  with  two  fluidounces  of  the 
Syrup  No.  1.  These  two  solutions  are  to  be  kept  separately.  When  Syrup  of  Citrate  of  Magnesium 
is  called  for,  pour  into  the  bottle  Syrup  No.  1  first,  without  touching  the  mouth  or  sides  of  the 
bottle;  then  pour  in  along  the  sides  of  the  bottle  Syrup  No.  2,  so  as  to  avoid  as  far  as  possible  mix- 
ing them,  cork  and  agitate." 

■f  Solid  Gitrnie  of  Magnesium.  This  salt  as  heretofore  prepared,  though  soluble  at  first,  is  npt 
to  become  more  or  less  insoluble,  when  kept,  in  consequence  of  molecular  change.    The  following 
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Metatartrate  of  magnesium  has  been  proposed,  ia  the  place  of  the  citrate,  by  M.  Le- 
ger,  who,  however,  states  that  as  a  purgative  it  is  more  powerful  than  the  citrate,  resem- 
bling the  sulphate.  On  account  of  its  pleasant  taste  it  might,  perhaps,  be  substituted 
for  Epsom  salts.  M.  Leger  prepares  metatartaric  acid  in  the  following  manner.  Into 
a  porcelain  capsule  put  a  small  amount  of  tartaric  acid,  and  heat  it,  with  occasional 
agitation,  on  a  slow  fire  until  it  fuses ;  then  add  successively  small  portions  of  the 
acid,  so  as  not  to  cool  the  mass,  lest  it  solidify  and  burn.  When  the  capsule  is  two- 
thirds  full,  cease  putting  more  in,  but  continue  the  heat  until  the  mass,  at  first 
puffed  up  and  doughy,  is  completely  melted  into  an  amber-colored  liquid.  With- 
draw from  the  fire,  and  when  sufliciently  cooled  form  into  pebbles,  which  must  be 
kept  in  closely-stopped  bottles  on  account  of  their  being  hygroscopic.  This  acid  is 
very  soluble  in  water,  and  in  this  state  greedily  attacks  the  carbonate  of  magnesium, 
formins  with  it  a  salt  which  is  permanent  even  when  in  solution.  {Journ.  de  Pharm.. 
xix.  226.) 

Medical  Properties.  This  solution  is  a  cooling  cathartic,  and  operates  mildly. 
It  has  come  into  extensive  use  in  the  United  States,  on  account  of  the  facility  with 
which  it  may  be  taken,  and  its  acceptability  to  the  stomach.  The  dose  as  a  full  purge 
is  the  whole  quantity  directed  in  the  formula,  or  twelve  fluidounces ;  as  a  laxative, 
half  that  quantity  or  less. 

LIQUOR  MORPHIA  ACETATIS.  Br.     Solution  of  Acetate  of 

Morphia. 

(Li'QCOR  M0R'PHI-.E  Xg-E-TA'TIS.) 

Solut6  d'Acetatede  Morphine,  Fr.;  Essigsaure  Morphinlosnng,  O, 

''  Take  of  Acetate  of  Morphia  four  grains  ;  Diluted  Acetic  Acid  eight  minims  ; 
Rectified  Spirit  tico  fluidrachrns  [Imperial  measure]  ;  Distilled  Water  six  Jiuid- 
drachms.  Mix  the  Acid,  the  Spirit,  and  the  Water,  and  dissolve  the  Acetate  of 
Morphia  in  the  mixture."  £r. 

Acetate  of  morphine  often  contains  a  little  uncombined  morphine,  in  consequence 
of  the  escape  of  a  portion  of  the  acid  during  its  evaporation,  and  especially  when 
this  is  pushed  to  dryness.  Hence  the  addition  of  the  diluted  acetic  acid,  which  at 
the  same  time  neutralizes  the  alkaloid  in  excess,  and  enables  the  solution  to  be  com- 
pletely eflfected.  The  spirit  is  added  as  a  preservative.  The  dose  is  from  15  to  30 
minims  (0-9  to  1'9  C.c),  equivalent  to  from  one-eighth  to  one-quarter  of  a  grain  of 
the  acetate,  and  about  as  many  drops  of  laudanum  as  minims  of  the  solution. 

LIQUOR  ]MORPHLE  HYDROCHLORATIS.  Br.     Solution  of 
Hydrochlorate  of  Morphia. 

(Li'QUOB  MOR'PHI-.E  H\"-DR0-£HL0-BA'T1S.) 
Liqnor  Morpbia  Muriatis,  Dub.;  Solation  of  Muriate  of  Morphia ;  Solute  de  Hydrochlorate 
de  Morphine,  Fr.:  Salzsaure  Morphinlosung,  G. 

"  Take  of  Hydrochlorate  of  Morphia /owr^raj'ns  ;  Dilute  Hydrochloric  Acid  eight 

process,  by  M.  de  Letter,  of  Brussels,  yields  a  salt  which  is  said  to  retain  its  solubility  indefinitely. 
"Take  of  Citric  Acid  20  parts,  and  of  Carbonate  of  Magnesium  12  parts.  Powder  the  acid  finely, 
and  mix  it  intimately  with  the  carbonate,  also  in  fine  powder.  Allow  the  mixture  to  stand,  at  the 
ordinary  temperature,  for  four  or  five  days,  or  until  it  ceases  to  manifest  reaction  when  a  little  is 
tlirown  into  water.  During  this  time  the  powder  slowly  swells  up,  and  gradually  assumes  the  ap- 
pearance of  a  spongy  mass.  Dry  this  at  30°  C.  (S6°  F.),  pulverize  it,  and  keep  the  powder  in 
closely-stopped  vials."  According  to  M,  de  Letter,  water,  in  a  certain  quantity,  favors  the  forma- 
tion of  an  insoluble  hydrate ;  and  hence  the  success  of  his  process,  in  which  no  other  water  is  pres- 
ent than  that  which  is  solidified  in  the  dry  materials.  (.4.  ./.  P.,  180.3,  p.  312.)  M.  Hager  has  been 
unable  to  prepare  a  soluble  salt  by  the  process  of  M.  de  Letter.  He  considers  citrate  of  magnesium 
as  presenting  itself  in  three  forms:  1,  cryttallizahle,  soluble  in  from  80  to  90  parts  of  water,  with 
the  formula  Mg3(C6H507)2 +  7H2O ;  2,  amorphous,  soluble  in  two  parts  of  water;  and,  3,  melamor- 
pkoui,  soluble  in  8  or  10  part.*  of  water,  with  a  strong  tendency  to  crystallize.  It  is  the  crystal- 
line variety,  ]>resenting  the  form  of  microscopic  needles,  that  occasions  the  difficulty;  and  its  pro- 
duction should  be  avoided.  M.  Hager  proceeds  in  the  following  manner.  Rub  40  parts  of  citric 
acid  and  25  of  carbonate  of  magnesium,  both  in  powder,  with  sufficient  alcohol  of  '833  to  make  a  thick 
mixture;  and,  having  allowed  this  to  stand  for  several  days,  at  a  medium  temperature,  dry  it  at  a 
heat  of  45°  C.  (113°  F.).  The  product  is  the  amorphous  salt,  soluble  in  2-5  parts  of  water,  in 
half  an  hour  at  15-5°  C.  (60°  F.),  immediately  at  30°  C.  (86°  F.).  Its  solution,  whether  made 
with  hot  or  cold  water,  retains  its  clearness  after  long  standing.  The  salt  is  neutral,  and  contains 
about  13  luols.  of  water.  To  succeed  certainly  it  is  necessary  that  the  carbonate  of  magnesium  be 
free  from  dust  and  impurities.  {Ibid.,  1864,  p.  19.) 


884  Liquor  Peps'mi. — Liquor  Plumhi  Subacetatis.  tart  I. 

minims;  Rectified  Spirit  two  fluidraxihms ;  Distilled  Water  six  Jluidrachm^.  Mix 
the  Hydrochloric  Acid,  the  Spirit,  and  the  Water,  and  dissolve  the  Hjdrochlorate 
of  Morphia  in  the  Mixture."  Br. 

The  use  of  the  alcohol  is  to  prevent  spontaneous  decomposition,  that  of  the  acid 
probably  to  assist  in  the  solution  of  the  salt.  The  strength  of  this  solution  is  four 
times  that  of  the  solution  of  sulphate  of  morphia,  U.  S.  1870,  one  fluidounce  of 
solution  of  hydrochlorate  of  morphine  containing /of/r^rat«s,  whilst  one  fluidounce 
of  the  former  officinal  solution  of  sulphate  of  morphine  contained  but  one  grain,  of 
their  respective  salts.  Besides  these  solutions,  Magendies  solution,  containing  16 
grains  of  sulphate  of  morphine  in  a  fluidounce,  is  still  used.  It  has  been  shown 
that  the  solutions  gradually  lose  strength  on  keeping,  owing  to  the  growth  of  a  con- 
fervoid  plant,  which  lives  at  the  expense  of  the  morphine  in  the  solution.  It  was 
for  these  reasons  that  the  Committee  of  Revision  dropped  the  solution  of  sulphate 
of  morphine  from  the  Pharmacopoeia  of  1880  ;  preferring  to  have  the  physician 
order  the  quantity  of  salt  that  he  desires  for  his  patient,  as  a  solution  may  be  quickly 
made  extemporaneously.  The  full  dose  of  the  British  solution  for  an  adult  is  from 
fifteen  to  thirty  minims  (09  to  1*9  C.c.)  or  drops,  containing  from  an  eighth  to  a 
quarter  of  a  grain  of  the  hydrochlorate,  and  about  equivalent  to  as  many  drops  of 
laudanum. 

LIQUOR  PEPSINI.  C/:  5'.     Solution  of  Pepsin.     ILiquid  Pepdn.'] 

(Li'QUOR  PEP'SI-NI.) 

Pepsine  liquide,  Fr.;  Pepsin-LSsung,  G. 

"  Saccharated  Feps'm,  fortt/  jyarts  [or  four  hundred  grains]  ;  Hydrochloric  Acid, 
twelve  parts  [or  one  hundred  minims];  Glycerin, /bar  hundred  parts  [or  seven 
fluidounces]  ;  Water,  Jive  hundred  and  forty-eight  parts  [or  twelve  fluidouncesj, 
To  make  one  thousand  2>(irts  [or  about  twenty  fluidounces].  Dissolve  the  Saccha- 
rated Pepsin  in  the  Water,  previously  mixed  with  the  Hydrochloric  Acid,  add  the 
Glycerin,  let  the  mixture  stand  twenty-four  hours,  and  filter."    IT.  S. 

This  preparation  originated  with  Prof.  Emil  Scheffer,  of  Louisville,  Ky.,  who 
suggested  a  process  (see  A.  J.  P.,  1870,  p.  98),  in  which  six  pounds  of  the  mucous 
membrane  of  hogs'  stomachs  were  macerated  with  four  pounds  of  glycerin  and  four 
pints  of  water  containing  six  ounces  of  hydrochloric  acid  for  thirty-six  hours.  The 
mass  was  then  strained,  and  macerated  with  fresh  water  and  again  strained,  and 
the  operation  repeated  until  ten  pints  were  obtained.  This  process  was  simplified 
after  the  publication  of  his  formula  for  Saccharated  Pepsin,  and  the  present  officinal 
preparation  is  based  upon  this  later  process.  The  officinal  solution  contains  4  per 
cent,  of  Saccharated  Pepsin,  whilst  SchefFer's  original  formula  {A.  J.  P.,  1871,  p.  5) 
was  weaker,  containing  but  1-6  per  cent. 

Properties.  This  liquid  is  transparent,  either  colorless,  or  having  a  yellowish 
color,  and  a  sweetish,  agreeable  taste,  which  is  slightly  acidulous,  "  It  should  not 
become  mouldy,  nor  acquire  a  disagreeable,  fetid  odor,  when  kept  for  some  time." 
U.  S.  It  should  be  freshly  made,  as  it  gradually  loses  its  powers  of  digestion  when 
long  kept. 

Medical  Properties.  This  preparation,  if  in  good  condition,  undoubtedly  has 
all  the  remedial  virtues  of  pepsin,  and  should  be  used  to  the  exclusion  of  all  the 
elixirs.  Wines  and  other  non-officinal  liquid  preparations  which  flood  the  American 
market  are  in  great  part  worthless.  The  dose  is  one-half  to  two  fluidounces  (15 
to  60  C.c). 

LIQUOR  PLUMBI  SUBACETATIS.   U.8.,£r.     Solution  of  Sub- 
acetate  of  Lead. 

(LI'QUOR  PLUM'BI  SUB-Xg-E-TA'TIS.) 

"  An  aqueous  liquid  containing  in  solution  about  25  per  cent,  of  Subacetate  of 
Lead."    U.S. 

Liquor  Plumbi  Subacetiei,  P.O.;  Acetum  Plumbicum,  Acetum  Saturni,  Plumbum  Ilydrico- 
Aceticum  Solutum  ;  Goulnrd's  Extract ;  Sous-ac6tate  de  Plomb  liquide,  Extraitde  Goulard,  Vinaigre 
de  Plomb  (de  Saturne),  Fr.;  Bleiessig,  G. 

"  Acetate  of  Lead,  one  hundred  and  seventy  parts  [or  four  ounces  av.  and  one 
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hundred  and  fifty  grains]  ;  Oxide  of  Lead,  one  hundred  and  twenty  parts  [or  three 
ounces  av.  and  thirty  grains]  ;  Distilled  Water,  a  sufficient  quantity.  To  make  one 
thousand  parts  [or  twenty  fluidounces].  Dissolve  the  Acetate  of  Lead  in  eight  hun- 
dred parts  [or  twenty  fluidounces]  of  boiling,  Distilled  Water,  in  a  glass  or  porcelain 
vessel.  Then  add  the  Oxide  of  Lead  and  boil  for  half  an  hour,  occasionally  adding 
enough  hot,  Distilled  Water  to  make  up  the  loss  by  evaporation.  Remove  the  heat, 
allow  the  liquid  to  cool,  and  add  enough  Distilled  Water,  previously  boiled  and 
cooled,  to  make  the  product  weigh  one  thousand  parts  [or  measure  twenty  fluid- 
ounces].  Finally,  filter  the  liquid  in  a  well-covered  funnel.  Solution  of  Subaceiate 
of  Lead  should  be  kept  in  well-stopped  bottles."    C  S. 

'•  Take  of  Acetate  of  Leadyire  ounces  [avoirdupois]  ;  Oxide  of  Lead,  in  powder, 
three  ounces  and  a  half  [iixoird.']  ;  Distilled  Water  one  pint  [Imperial  measure],  or 
a  sufficiency.  Boil  the  Acetate  of  Lead  and  the  Oxide  of  Lead  in  the  Water  for  half 
an  hour,  constantly  stirring ;  then  filter,  and,  when  the  liquid  is  cold,  add  to  it  more 
Distilled  Water,  until  the  product  measures  twenty  fluidounces.  Keep  the  clear 
solution  in  stoppered  bottles."  Br.     The  sp.  gr.  of  the  solution  is  1'260. 

The  officinal  process  does  not  difiier  essentially  from  that  formerly  officinal.  The 
present  solution  has  the  sp.  gr.  1*228,  and  is  slightly  weaker  than  that  of  1870, 
whose  sp.  gr.  was  1-267.  Crystallized  acetate  of  lead  consists  of  one  atom  of  lead 
2065,  two  acetic  acid  groups  IIS,  and  three  molecules  of  water  54  =  378-5.  The 
formula  is  Pb(C,H30j^,  -J-  3HjO.  Litharge,  as  usually  found  in  the  shops,  is  an 
impure  oxide  of  lead.  When  the  solution  of  the  former  is  boiled  with  the  latter,  a 
large  quantity  of  the  oxide  is  dissolved,  and  a  subacetate  of  lead  is  formed  which 
remains  in  solution.  The  precise  composition  of  the  subacetate  varies  with  the 
proportion  of  .acetate  of  lead  and  of  litharge  employed.  Thus,  starting  with  3 
molecules  of  normal  acetate,  Pbj(CjHjO,)g,  we  may  have  PbjO(CjH,Oj\  and 
Pb30,(C,HjO,'*,  formed  successively.  The  latter  of  these  oxyacetates  is  known  as 
Goulard's,  and  a  mixture  of  the  two  constitutes  the  basis  of  the  officinal  solution. 
In  executing  the  process,  the  litharge  should  be  employed  in  very  fine  powder,  and, 
according  to  Thenard,  should  be  previously  calcined  in  order  to  decompose  the  car- 
bonate of  lead,  which  it  always  contains  in  greater  or  less  proportion,  and  which  is 
not  dissolved  by  the  solution  of  the  acetate. 

la  former  editions  of  the  London  and  Dublin  Pharmacopoeias,  a  difierent  process 
was  directed,  consisting  in  boiling  litharge  with  distilled  vinegar,  the  former  being 
in  much  larger  proportion  than  necessary  to  form  the  neutral  acetate.  A  diacetate 
was  thus  produced  ;  but,  as  the  vinegar  was  of  uncertain  strength,  there  was  neces- 
sarily mere  or  less  inequality  of  strength  in  the  preparation.  This  process,  there- 
fore, has  been  abandoned.  The  solution  prepared  from  litharge  and  distilled  vinegar 
has  a  pale  greenish  straw  color,  owing  to  impurities  in  the  vinegar.  Made  with 
common  vinegar  it  is  brown. 

M.  Xevning  states  that  a  solution  of  subacetate  of  lead  more  permanent  than  the 
officinal  one  may  be  prepared  by  simply  allowing  litharge  to  remain  for  twenty-four 
hours  in  a  solution  of  acetate  of  lead,  with  occasional  agitation.  This  preparation 
probably  contains  much  less  of  the  oxide  of  lead  than  does  the  officinal  solution. 

Properties.  The  solution  of  subac-etate  of  lead  of  the  Pharmacopoeias  is  "  a 
clear,  colorless  liquid,  of  a  sweetish,  astringent  taste,  and  an  alkaline  reaction.  Sp. 
gr.  1-228.  When  added  to  a  solution  of  acacia,  it  produces  a  dense  white  pre- 
cipitate. In  other  respects  it  possesses  the  reactions  of  an  aqueous  solution  of 
acetate  of  lead.  (See  Plumhi  Acetas.)  13-7  Gm.  of  the  solution  should  require  for 
complete  precipitation  25  C.c.  of  the  volumetric  solution  of  oxalic  acid."  U.  S. 
When  concentrated  by  evaporation,  it  deposits  on  cooling  crystalline  plates,  which, 
according  to  Dr.  Barker,  are  flat,  rhomboidal  prisms,  with  dihedral  summits.*  Ic 
has  an  alkaline  reaction,  tinging  the  syrup  of  violets  green,  and  reddening  turmeric 

*  Cri/itallized  Subacetate  of  Lead.  M.  Jeannel  prepares  crystallized  subacetate  of  lead  in  accord- 
ance with  the  following  formula.  Triturate  Hx  parts  of  neutral  acetate  of  lead  with  two  parts  of 
pure  litharge,  and  add  one  part  of  water.  Heat  in  a  porcelain  capsule,  stirring  with  a  glass  rod, 
until  fusion,  and  finally  ebullition,  occur.  After  two  or  three  minutes  of  boiling,  filter  throagh 
paper  in  a  funnel  heated  by  a  sand-bath.  Allow  to  cool  and  crystallize.  {Joum.  de  Pkarm.,  4c  s6r., 
xi.  54.) 
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paper.  One  of  its  most  striking  properties  is  the  extreme  facility  with  which  it  is 
decomposed.  Carbonic  acid  throws  down  a  white  precipitate  of  carbonate  of  lead  ; 
and  this  happens  by  mere  exposure  to  the  air,  or  by  mixture  even  with  distilled 
water,  if  this  has  had  an  opportunity  of  absorbing  carbonic  acid  from  the  atmosphere. 
It  affords  precipitates  also  with  the  alkalies,  alkaline  earths,  and  their  carbonates, 
with  sulphuric  and  hydrochloric  acids  free  or  combined,  with  hydrosulphuric  acid 
and  the  sulphydrates,  with  the  soluble  iodides  and  chlorides,  and,  according  to 
Thenard,  with  solutions  of  all  the  neutral  salts.  Solutions  of  gum,  tannin,  most 
vegetable  coloring  principles,  and  many  animal  substances,  particularly  albumen,  pro- 
duce with  it  precipitates  consisting  of  the  substance  added  and  oxide  of  lead.  It  should 
be  kept  in  well-stopped  bottles.  It  is  known  to  contain  a  salt  of  acetic  acid  by  emitting 
an  acetous  smell  when  treated  with  sulphuric  acid  ;  and  a  salt  of  lead,  by  yielding  a 
white  precipitate  with  an  alkaline  carbonate,  a  yellow  one  with  iodide  of  potassium, 
and  a  black  one  with  hydrosulphuric  acid.  It  is  distinguished  from  the  solution  of 
acetate  of  lead  by  being  precipitated  by  gum  arable.  Six  fluidrachms  (413-8  grains) 
of  the  Br.  solution  require  for  perfect  precipitation  810  grain-measures  of  the  volu- 
metric solution  of  oxalic  acid.   Br. 

Medical  Properties  and  Uses.  This  solution  is  astringent  and  sedative,  but  is 
employed  only  as  an  external  application.  It  is  highly  useful  in  inflammation  arising 
from  sprains,  bruises,  burns,  blisters,  etc.,  to  which  it  is  applied  by  means  of  linen 
cloths,  which  should  be  removed  as  fast  as  they  become  dry.  It  always,  however, 
requires  to  be  diluted.  From  four  fluidrachms  to  a  fluidounce  (15  to  30  C.c), 
added  to  a  pint  (472  C  c.)  of  distilled  water,  forms  a  solution  sufficiently  strong  in 
ordinary  cases  of  external  inflammation.  When  applied  to  the  skin  denuded  of  th3 
cuticle,  the  solution  should  be  still  weaker  ;  as  constitutional  efi"ects  might  result  from 
the  absorption  of  the  lead.  Paralysis  is  said  to  have  been  produced  by  its  local 
action ;  and  a  case  of  poisoning  by  its  injection  into  the  urethra  for  gonorrhoea  is 
reported  in  the  Dublin  Journal  of  Med.  Science,  1874,  p.  150.  The  solution  has 
the  common  name  of  Goulard's  extract,  derived  from  a  surgeon  of  Montpellier  by 
whom  it  was  introduced  into  general  notice,  though  previously  employed. 

Off.  Prep.  Ceratum  Plumbi  Subacetatis,  U.  S.;  Linimentum  Plumbi  Subacetatis, 
U.  S.;  Liquor  Plumbi  Subacetatis  Dilutus ;  Unguentum  Plumbi  Subacetatis  Com- 
positum,  Br. 

LIQUOR  PLUMBI  SUBACETATIS  DILUTUS.  U.  S.,  Br.    Diluted 
Solution  of  Subacetate  of  Lead.     [Lead-water^ 

(lii'QUOR  PLUM'Bi  SUB-Xg-E-TA'TIS  DI-LU'TUS.) 
Aqua  Plumbi,  P.G.;  Eau  do  Saturne,  Eau  blanche,  Fr.,-  Bleiwasser,  Kuhlwasser,  G. 

"  Solution  of  Subacetate  of  Lead,  three  parts  [or  one  fluidrachm]  ;  Distilled  Water, 
ninety -seven  parts  [or  five  fluidounces]  ;  To  make  one  hundred  parts  [or  about  five 
fluidounces].  Mix  the  Solution  of  Subacetate  of  Lead  with  the  Distilled  Water 
previously  boiled  and  cooled.     Keep  the  liquid  in  well-stopped  bottles."  U.  S. 

"  Take  of  Solution  of  Subacetate  of  Lead,  Rectified  Spirit,  of  each,  two  fluid- 
drachms;  Distilled  Water  nineteen  fluidounces  and  a  half  Mix,  and  filter  through 
paper.     Keep  the  clear  solution  in  a  stoppered  bottle."  Br. 

This  preparation  is  convenient ;  as,  in  consequence  of  the  subsidence  of  the  carbo- 
nate of  lead  usually  formed  on  the  dilution  of  the  strong  solution,  it  enables  the 
apothecary  to  furnish  clear  lead-water  when  it  is  called  for.  In  our  comments  on  the 
U.  S.  process  of  1850,  it  was  stated  that  the  strength  of  our  officinal  preparation, 
though  double  what  it  formerly  was,  might  be  still  further  increased  with  propriety. 
In  the  edition  of  the  U.  S.  Pharmacopoeia  of  1870  the  proportion  was  increased  from 
two  to  three  fluidrachms  to  the  pint ;  and  this  proportion  has  been  practically  re- 
tained in  the  preparation  now  officinal.  The  direction  to  dilute  the  strong  solution 
with  distilled  water  previously  hoiled  and  cooled,  is  an  improvement,  as  even  the 
small  amount  of  carbonic  acid  dissolved  in  distilled  water  usually  made  the  lead- 
water  opalescent.  The  Br.  preparation,  though  stronger  than  the  old  one  of  the 
London  College,  is  still  feeble.     The  old  French  Codex  directed  two  drachms  of 
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the  strong  solution  to  a  pound  of  distilled  water,  and  an  ounce  of  alcohol  of  22° 
Baume,  and  thus  formed  the  vegeto-minernl  water  of  Goulard.  The  minute  pro- 
portion of  proof  spirit  in  the  British  solution  can  have  little  eflfect.  The  preparation 
should  be  as  much  as  possible  excluded  from  the  air. 

LIQUOR  POTASS.^.   U.S.,  Br.     Solution  of  Potassa. 

(Li'QCOE  P<>TlS'S-E.) 

"An  aqueous  solution  of  Hydrate  of  Potassium  [KHO  ;  56. — KO,HO  ;  56], 
containing  about  5  per  cent,  of  the  hydrate."    U.  S. 

Liquor  Kali  Caustici,  P.G.;  Kali  Hydricuin  Solutuin,  Lixivium  Cansticum  ;  Solution  of  Potash ; 
Potass®  caustique  liquitle,  Lessive  caustiquc,  Fr.:  Aetzkalilauge,  Kalilauge,  G. 

"  Bicarbonate  of  Potassium,  ninety  ports  [or  two  and  a  half  ounces  av.]  ;  Lime, 
forty  parts  [or  one  ounce  av.]  ;  Distilled  Water,  a  sufficient  quantify.  Dissolve  the 
Bicarbonate  of  Potassium  in  four  hundred  parts  [or  ten  fluidounces]  of  Distilled 
Water,  heat  the  solution  until  effervescence  ceases,  and  then  raise  it  to  boiling.  Slake 
the  Lime,  make  it  into  a  smooth  mixture  with  four  hundred  parts  [or  ten  fluid- 
ounces]  of  Distilled  Water,  and  heat  it  to  boiling.  Tlien  gradually  add  the  first 
liquid  to  the  second  and  continue  the  boiling  for  ten  minutes.  Remove  the  heat, 
cover  the  vessel  tightly,  and,  when  the  contents  are  cold,  add  enough  Distilled  Water 
to  make  the  whole  mixture  weigh  one  thousand  parts  [or  measure  one  and  a  half 
pints].  Lastly,  strain  it  through  linen,  set  the  liquid  aside  until  it  is  clear,  and 
remove  the  clear  solution  by  means  of  a  siphon. 

"  Solution  of  Pofassa  may  also  be  prepared  in  the  following  manner :  Potassa, 
fifty-six  parts  [or  one  ounce  av.]  ;  Distilled  Water,  nine  hundred  and  forty-four 
parts  [or  one  pint],  To  make  one  thousand p)arts  [or  about  one  pint].  Dissolve  the 
Potassa  in  the  Distilled  Water.  The  Potassa  used  in  this  process  should  be  of  the 
full  strength  directed  by  the  Pharmacopoeia  (90  per  cent.).  Potassa  of  any  other 
strength,  however,  may  be  used,  if  a  proportionately  larger  or  smaller  quantity  be 
taken,  the  proper  amount  for  the  above  formula  being  ascertained,  by  dividing  5000 
by  the  percentage  of  absolute  Potassa  (hydrate  of  potassium)  contained  therein. 
Solution  of  Potassa  should  be  kept  in  well-stopped  bottles."    U.  S. 

"  Take  of  Carbonate  of  Potash  one  pound  [avoirdupois]  ;  Slaked  Lime  ticelve 
ounces  [avoird.]  ;  Distilled  Water  one  ^a//on  [Imperial  measure].  Dissolve  the  Car- 
bonate of  Potash  in  the  Water  ;  and,  having  heated  the  solution  to  the  boiling  point, 
in  a  clean  iron  vessel,  gradually  mix  with  it  the  Slaked  Lime ;  and  continue  the 
ebullition  for  ten  minutes  with  constant  stirring.  Then  remove  the  vessel  from  the 
fire ;  and,  when  by  the  subsidence  of  the  insoluble  matter  the  supernatant  liquor  has 
become  perfectly  clear,  transfer  it  by  means  of  a  siphon  to  a  green-glass  bottle  fur- 
nished with  an  air-tight  stopper,  and  add  distilled  water,  if  necessary,  to  make  it  corre- 
spond with  the  tests  of  sp.  gr.  and  neutralizing  power.     The  sp.  gr.  is  1"058."  £r. 

The  object  of  the  first  U.  S.  and  of  the  British  process  is  to  separate  carbonic  acid 
from  the  carbonate  or  bicarbonate  of  potassium,  so  as  to  obtain  the  alkali  in  a  caustic 
state.  This  separation  of  the  carbonic  acid  is  effected  by  hydrate  of  lime ;  and  the 
chemical  changes  which  take  place  are  most  intelligibly  explained  by  supposing  the 
occurrence  of  a  double  decomposition.  The  lime  of  the  hydrate  of  lime,  by  its  supe- 
rior affinity,  combines  with  the  carbonic  acid,  and  precipitates  as  carbonate  of  cal- 
cium ;  while  the  water  of  the  hydrate  of  lime  unites  with  the  potassa  and  remains 
in  solution  as  hydrate  of  potassa.  K^COj  +  Ca2(H0)  =  2KH0  +  CaCO,.  The 
proportion  indicated  by  theory  for  this  decomposition  would  be  69-2  of  the  dry  car- 
bonate to  28  of  lime,  or  one  molecule  of  each ;  but  in  practice  it  is  found  necessary 
to  use  an  excess  of  lime.  The  bicarbonate  is  preferred  in  the  U.  S.  process,  as 
affording  a  purer  product,  being  itself  free  from  the  contaminations  usually  found 
in  the  carbonate ;  and  the  application  of  heat  to  the  solution  of  the  bicarbonate  is 
to  drive  off  a  portion  of  the  carbonic  acid  and  thus  bring  the  salt  to  the  state  of  a 
carbonate.  The  proportion  of  water  employed  has  a  decided  influence  on  the  result. 
If  the  water  be  deficient  in  quantity,  the  decomposing  power  of  the  lime,  on  account 
of  its  sparing  solubility,  will  be  lessened  ;  and  more  of  it  will  be  required  to  complete 
the  decomposition  of  the  carbonate  than  if  the  solutions  were  more  dilute.   Straining 
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should  not  be  used ;  as  it  causes  a  prolonged  contact  with  the  air,  and  risk  of  the 
absorption  of  carbonic  acid,  and  is  apt,  moreover,  to  introduce  organic  matter  from 
the  strainer  into  the  solution ;  it  is  best  to  allow  the  precipitate  to  subside  in  a 
closed  vessel  and  then  siphon  off  the  clear  solution.  The  direction  to  keep  the 
solution  in  green  glass  bottles  is  judicious ;  as  white  flint  glass  is  slightly  acted  on, 
and  sometimes  contaminates  the  solution  with  lead.* 

As  the  solution  of  potassa  is  made  by  the  manufacturing  chemist  in  considerable 
quantities,  the  following  details,  of  the  best  mode  of  conducting  the  process,  may 
not  be  without  their  use.  Dissolve  one  part  of  carbonate  of  potassium  in  from  seven 
to  twelve  parts  of  water  in  a  bright  iron  vessel,  and  decant  the  solution  after  it  has 
become  clear  by  standing.  Boil  the  solution  iu  an  iron  vessel,  and,  while  it  is  boil- 
ing, add  at  intervals  small  quantities  of  slaked  lime,  reduced  to  a  thin  paste  with 
water ;  allowing  the  solution  to  boil  a  few  minutes  after  each  addition.  One  and  a 
half  parts  of  pure  lime  will  be  more  than  sufficient  to  decompose  one  part  of  the 
carbonate.  When  about  half  the  hydrate  of  lime  has  been  added,  take  out  about  a 
teaspoonful  of  the  boiling  solution,  and,  after  dilution  and  filtration  through  paper, 
test  it  by  adding  it  to  some  nitric  acid,  or  by  mixing  it  with  an  equal  bulk  of  lime- 
water.  If  the  solution  has  not  been  completely  freed  from  carbonic  acid,  the  first 
reagent  will  cause  an  effervescence,  and  the  second  a  milky  appearance  ;  in  either  of 
which  events  the  addition  of  the  lime  must  be  continued  as  before,  until  the  above- 
mentioned  tests  give  negative  indications.  In  conducting  the  process,  several  ad- 
vantages are  gained  by  keeping  the  solution  constantly  boiling.  One  is  that  the  car- 
bonate of  calcium  formed  is  in  this  way  rendered  granular  and  heavy,  and  more 
disposed  to  subside ;  another,  that  it  prevents  the  precipitated  carbonate  from  coa- 
lescing into  a  mass  at  the  bottom  of  the  vessel,  an  occurrence  which  causes  the 
ebullition,  when  subsequently  renewed,  to  take  place  imperfectly  and  by  jerks;  and 
a  third,  that  any  silica  present  is  precipitated  in  combination  with  lime  and  potassa. 
The  process  here  described  is  essentially  the  same  with  those  introduced  into  the 
last  editions  of  the  Edinburgh  and  Dublin  Pharmacopoeias. 

According  to  Prof.  Wiihler,  solution  of  pure  hydrate  of  potassa  for  analytical  pur- 
poses may  be  conveniently  obtained  by  exposing  for  half  an  hour  to  a  moderate  red 
heat,  iu  a  copper  crucible,  one  part  of  pure  nitre,  and  two  or  three  parts  of  copper 
cut  into  small  pieces.  The  resulting  mass,  consisting  of  hydrate  of  potassa  and  black 
oxide  of  copper,  is  treated  with  water,  and  the  solution  poured  into  a  narrow  cylin- 
drical vessel,  where  it  is  left  until  it  gets  perfectly  clear  by  the  deposition  of  the  oxide 
of  copper.  It  is  then  drawn  off,  and  kept  in  well-stopped  bottles.  (  Chem.  Gaz.,  Nov. 
15,  1853,  p.  429.)  Graf  and  Riegel  assert  that  hydrate  of  potassa,  thus  obtained, 
contains  nitrate  and  nitrite  of  potassium ;  but  Dr.  A.  Geuther  found  it  perfectly 
pure,  when  the  process  was  properly  conducted.  (  Chem.  (ja^.,  June  1, 185G.)  A  pure 
hydrate  may  also  be  obtained  by  the  process  of  Dr.  Mohr,  of  Coblentz,  which  con- 
sists in  precipitating  solution  of  sulphate  of  potassium  with  caustic  baryta,  obtained 
from  the  nitrate.  Thus  procured,  the  alkali  is  entirely  free  from  chlorine,  silica,  and 
sulphuric  acid.  (P.  J.  Ti\,  xvi.  310.) 

Properties.  Solution  of  potassa  is  a  "  clear,  colorless  liquid,  odorless,  having  a  very 
acrid  and  caustic  taste,  and  a  strongly  alkaline  reaction.  Sp.  gr.  about  1-036.  When 
dropped  into  a  concentrated  solution  of  tartaric  acid,  a  white,  crystalline  precipitate, 
soluble  in  an  excess  of  potassa,  is  produced  (difference  from  solution  of  soda).  A  drop 
taken  up  by  a  platinum  loop  and  held  in  a  non-luminous  flame,  imparts  to  it  a  violet 
tint.  When  dropped  into  an  acid,  it  should  produce  no  effervescence,  or,  at  most,  only 
an  escape  of  isolated  bubbles  (litiiit  of  carbonate).  When  neutralized  by  nitric  acid, 
the  solution  should  not  yield  more  than  a  faint  cloudiness  with  test-solution  of  car- 

*  For  remarks  by  Prof.  Redwood,  of  London,  in  relation  to  the  preparation  of  this  Solution,  and, 
for  a  process  for  whioh  various  advantages  are  claimed,  the  reader  is  referred  to  P.  J.  Tr.,  1861, 
p.  450.  The  following  are  the  outlines  of  the  process.  Into  a  stoppered  bottle  of  green  glass  is 
introduced  a  mixture  of  ^viiss  of  slaked  lime  and  three  Imperial  pints  of  distilled  water;  and  to 
this  mixture  is  added,  in  small  quantities  at  a  time,  a  solution  of  ^viiss  of  carbonate  of  potassium 
in  one  Imperial  pint  of  distilled  water,  the  bottle  being  shaken  for  some  minutes  after  each  addi- 
tion. After  the  last  addition,  continue  the  shaking  until  a  portion  of  the  liquid  filtered  through 
calico  no  longer  gives  out  carbonic  acid,  upon  adding  an  excess  of  hydrochloric  acid. 
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bonate  of  sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sulphate),  or  nitrate 
of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized  solution,  when  evapo- 
rated to  dryness,  should  yield  a  residue  which  should  dissolve  in  water  without  leav- 
ing more  than  a  small  quantity  of  insoluble  matter.  To  neutralize  28  Gm.  of  Solution 
of  Potassa  should  require  25  C.c.  of  the  volumetric  solution  of  oxalic  acid."  U.  S. 
It  acts  rapidly  on  animal  and  vegetable  substances,  and,  when  rubbed  between  the 
fingers,  produces  a  soapy  feel,  in  consequence  of  a  partial  solution  of  the  cuticle.  It 
dissolves  gum,  resins,  and  extractive  matter,  and  forms  soap  with  oily  and  fatty 
bodies.  The  Br.  solution  is  never  pure,  but  contains  either  undecomposed  carbon- 
ate, or  free  lime,  in  addition  to  minute  portions  of  sulphate  of  potassium,  chloride 
of  potassium,  silica,  and  alumina ;  impurities  usually  present  in  the  carbonate  of 
potassium  used  in  their  preparation.  The  U.  S.  solution,  being  obtained  from  the 
bicarbonate  of  potassium,  is  purer.  Lead  is  detected  by  a  black  precipitate  pro- 
duced by  ammonium  sulphydrate.  When  solution  of  potassa  is  used  as  a  test 
for  diabetic  urine,  it  should  be  free  from  lead,  the  presence  of  which  renders  the 
test  ambiguous.  With  platinic  chloride  it  produces  a  yellow  precipitate,  showing 
that  the  alkali  present  is  potassa.  It  is  incompatible  with  acids,  acidulous  salts, 
and  all  metallic  and  earthy  preparations  held  in  solution  by  an  acid ;  also  with  all 
ammoniacal  salts,  and  with  calomel,  and  corrosive  sublimate.  The  two  officinal 
solutions  of  potassa  vary  in  strength ;  the  U.  S.  solution  having  the  sp.  gr,  1-036 
and  the  Br.  1  058.  These  solutions  are  very  dilute;  that  of  the  U.S.  Pharmaco- 
poeia, which  is  the  weakest,  containing  only  5-6  per  cent,  of  hydrate  of  potassa ;  the 
percentage  of  the  hydrate  of  potassa  as  stated  in  the  Br.  Pharmacopoeia  is  5-84,  or 
somewhat  greater  than  the  American.  One  fluidounee  of  the  British  solution  (•i62'9 
grains)  requires  for  neutralization  4:82  grain-measures  of  the  volumetric  solution  of 
oxalic  acid.  Br.  On  account  of  its  strong  attraction  for  carbonic  acid,  solution  of 
potassa  should  be  carefully  preserved  from  contact  with  the  air.  In  consideration 
of  the  change  to  which  it  is  liable  by  keeping,  it  may  usually  be  advantageously 
prepared  extemporaneously,  according  to  the  second  U.  S.  process,  by  dissolving  the 
hydrate  in  water. 

Medical  Properties  and  Uses.  Solution  of  potassa  is  antacid,  diuretic,  and  anti- 
lithic.  It  has  been  much  employed  in  calculous  complaints,  under  the  impression 
that  it  has  the  property  of  dissolving  urinary  concretions  in  the  kidneys  and  bladder; 
but  experience  has  proved  that  the  stone  once  formed  cannot  be  removed  by  reme- 
dies internally  administered  ;  and  the  most  that  the  alkaline  medicines  can  effect,  is 
to  correct  that  disposition  to  the  superabundant  secretion  of  uric  acid,  or  the  insolu- 
ble urates,  upon  which  gravel  and  stone  often  depend.  For  this  purpose,  however, 
the  carbonated  alkalies  are  preferable  to  caustic  potassa,  as  they  are  less  apt  to  irri- 
tate the  stomach,  and  to  produce  injurious  effects  when  long  continued.  It  has 
been  proposed  to  dissolve  calculi  by  injecting  immediately  into  the  bladder  the  solu- 
tion of  potassa  in  a  tepid  state,  and  so  much  diluted  that  it  can  be  held  in  the 
mouth;  but  this  mode  of  employing  it  has  not  been  found  to  answer  in  practice. 
This  solution  has  also  been  highly  recommended  in  lepra,  psoriasis,  and  other  cuta- 
neous affections,  and  is  said  to  have  proved  peculiarly  useful  in  scrofula ;  but  in  all 
these  cases  it  probably  acts  simply  by  its  antacid  property,  and  is  not  superior  to 
the  carbonate  of  potassium  or  of  sodium.  Externally  it  has  been  used,  in  a  diluted 
state,  as  a  stimulant  lotion  in  rachitis  and  arthritic  swellings,  and,  concentrated,  as 
an  escharotic  in  the  bite  of  rabid  or  venomous  animals.  The  dose  is  from  ten  to 
thirty  minims  (0-6  to  19  C.c),  repeated  two  or  three  times  a  day,  and  gradually 
increased  in  cutaneous  affections  to  one  or  two  fluidrachms  (3-75  to  7*5  Co.) ;  but 
the  remedy  should  not  be  too  long  continued,  as  it  is  apt  to  debilitate  the  stomach. 
It  may  be  given  in  sweetened  water  or  some  mucilaginous  fluid.  In  dyspeptic 
cases  it  may  be  associated  with  the  simple  bitters.  In  excessive  doses  it  irritates, 
inflames,  or  corrodes  the  stomach.  The  antidotes  are  oils  and  milder  acids,  such  as 
vinegar  and  lemon-juice,  which  operate  by  neutralizing  the  alkali. 

Off.  Prep.  Potassa  Caustica,  Br.;  Potassii  Bromidum,  Br.;  Potassii  lodidum,  Br. 
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LIQUOR  POTASSII  ARSENITIS.  U.  S.     Solution  of  Arseniie  of 
Potassium.     [^Fowler's  Solution.Ji 

(LI'QUOR  PO-TAS'SI-i  AR-SE-NI'TIS.) 
Liquor  Arsenicalis,  Br.;  Arsenical  Solution;  Liquor  Kali  Arsenicosi,  P.G.;  Solutio  Arsenica- 
lis  Fovvleri,  Kali  Arsenicosum  Solutuui ;  Liqueur  arsenieale  de  Fowler,  Fr.;  Fowler'sche  Tropfen,  G. 

"Arsenious  Acid,  in  small  pieces,  one  part  [or  thirty-seven  grains]  ;  Bicarbonate 
of  Potassium,  one  part  [or  thirty-seven  grains]  ;  Compound  Tincture  of  Lavender, 
three  parts  [or  two  fluidrachms] ;  Distilled  Water,  a  sufficient  quantity^  To  make 
one  Imndred  parts  [or  half  a  pint].  Boil  the  Arsenious  Acid  and  Bicarbonate  of 
Potassium  in  a  glass  vessel  with  ten  parts  [or  six  fluidrachms]  of  Distilled  Water, 
until  the  Acid  is  completely  dissolved.  Then  add  the  Compound  Tincture  of  Laven- 
der, and  enough  Distilled  Water  to  make  the  product  weigh  one  hundred  parts 
[or  measure  half  a  pint].  Lastly,  set  the  mixture  aside  for  eight  days  and  then 
Biter  through  paper."    U.  S. 

"  Take  of  Arsenious  Acid,  in  powder,  Carbonate  of  Potash,  of  each,  eighty  grains ; 
Compound  Tincture  of  Lavender  Jive  Jiuidrachms  [Imperial  measure]  ;  Distilled 
Water  a  sufficiency.  Place  the  Arsenious  Acid  and  Carbonate  of  Potash  in  a  flask 
with  ten  [fluid]ounces  of  the  Water,  and  apply  heat  until  a  clear  solution  is  ob- 
tained. Allow  this  to  cool.  Then  add  the  Compound  Tincture  of  Lavender,  and 
as  much  Distilled  Water  as  will  make  the  bulk  one  pint  [Imp.  meas.]."  Br.  The 
sp.  gr.  of  this  solution  is  1'009. 

This  preparation  originated  with  the  late  Dr.  Fowler,  of  Stafford,  England,  and 
was  intended  as  a  substitute  for  the  celebrated  remedy  known  under  the  name  of 
"the  tasteless  ague  drop."  The  strength  of  the  present  officinal  solution  is  some- 
what greater  than  that  of  the  Fowler's  solution  of  U.  S.  P.  1870 ;  it  now  contains 
1  per  cent,  of  arsenious  acid  in  combination  where  the  former  solution  contained 
but  0-87  per  cent.  It  is  an  arsenite  of  potassium  dissolved  in  water,  and  is  formed 
by  the  combination  of  the  arsenious  acid  with  the  potassium  of  the  bicarbonate  or 
carbonate,  the  carbonic  acid  being  evolved.  In  the  present  U.  S.  process,  the  bi- 
carbonate has  been  substituted  for  the  carbonate,  because  more  readily  obtained  pure. 
Its  molecular  weight  corresponds  so  nearly  with  that  of  arsenious  acid  that,  practi- 
cally, the  equal  quantities  directed  will  serve  the  purposes  of  the  formula.  Accord- 
ing to  M.  H.  Buignet,  ebullition  disengages  the  carbonic  acid  slowly  ;  so  that,  after 
four  hours'  boiling,  the  solution  still  retains  about  one-sixth  of  this  acid.  {Journ. 
de  Pharm.^  1856,  p.  440.)  The  name  by  which  the  preparation  is  designated  in 
the  U.  S.  Pharmacopoeia  is  the  more  correct.  The  contact  of  arsenious  acid  with 
bicarbonate  of  potassium  in  the  presence  of  a  small  quantity  of  boiling  water  gives 
rise  to  effervescence  with  decomposition  of  bicarbonate.  It  has,  however,  been 
denied  that  carbonate  of  potassium  is  decomposed  by  arsenious  acid,  which  is  sup- 
posed to  be  merely  held  by  it  in  solution ;  and,  in  this  view  of  the  nature  of  the 
preparation,  the  British  name  of  Arsenical  Solution  would  be  appropriate.  The 
spirit  of  lavender  is  added  to  give  it  taste,  and  prevent  its  being  mistaken  for  water. 
The  IT.  S.  preparation  is  somewhat  stronger  than  the  British,  the  former  requiring 
463  grains  of  arsenious  acid  in  a  fluidounce,  whilst  the  British  has  4  grains  in  the 
imperial  fluidounce. 

In  making  this  preparation,  care  should  be  taken  that  the  arsenious  acid  is  pure. 
This  object  is  best  secured  by  selecting  the  acid  in  small  pieces  instead  of  the  com- 
mercial powder,  and  powdering  the  lumps  in  a  mortar.  Sulphate  of  calcium  is  a 
common  impurity  in  the  powdered  acid,  and  if  present  will  remain  undissolved,  and 
cause  the  solution  to  be  weaker  than  it  should  be.  Another  insoluble  impurity  in 
the  powdered  acid  is  arsenite  of  calcium,  which  is  sometimes  present  to  the  amount 
of  25  per  cent.  (^Buignet.)  Hence,  if  the  arsenious  acid  does  not  entirely  dissolve, 
the  solution  must  be  rejected. 

Properties.  Solution  of  arsenite  of  potassium  is  a  transparent  liquid,  having  the 
color,  taste,  and  smell  of  the  spirit  of  lavender.  It  has  a  strong  alkaline  reaction. 
It  is  decomposed  by  the  usual  reagents  for  arsenic,  such  as  nitrate  of  silver,  the  salts 
of  copper,  lime-water,  and  sulphuretted  hydrogen  ;  and  is  incompatible  with  the  in- 
fusions and  decoctions  of  cinchona.     Before  sulphuretted  hydrogen  will  act,  the  so- 


PART  I.        Liquor  Potassii  Arsenitis. — Liquor  Potassii  CUraiis.  891 

* 

lution  must  be  acidulated  with  some  acid,  as  hydrochloric  or  acetic.  "  If  247  Gm. 
of  the  solution  are  boiled  with  05  Gm.  of  bicarbonate  of  sodium,  the  liquid,  when 
cold,  diluted  with  100  Cc.  of  water,  and  some  gelatinized  starch  added,  should 
require  from  -18-5  to  50  Cc.  of  the  volumetric  solution  of  iodine,  before  the  blue 
color  ceases  to  disappear  on  stirring  (corresponding  to  1  per  cent,  of  arsenious  acid 
of  the  required  purity)."  U.  S.  According  to  Dr.  R.  Fresenius,  solutions  of  alkaline 
arsenites,  by  keeping,  absorb  oxygen  from  the  air,  and  are  in  part  converted  into 
arseniates.  Hence  the  propriety  of  keeping  this  solution  in  small  bottles  well  filled. 
Mohr  states  that  the  alkaline  reaction  of  the  officinal  solution  delays  the  change. 

Medical  Properties  and  Uses.  This  solution  has  the  general  action  of  the 
arsenical  preparations  on  the  animal  economy,  already  described  under  the  head  of 
Arsenious  Acid.  Its  liquid  form  makes  it  convenient  for  exhibition  and  gradual 
increase ;  and  it  is  the  preparation  generally  resorted  to  when  arsenic  is  given  inter- 
nally. It  has  been  much  employed  in  intermittent  fever.  In  chorea  it  is  almost  a 
specific,  and  in  nervous  diseases  of  debility  it  is  often  very  useful.  In  malarial 
afi"ections  and  chorea,  it  should  be  administered  in  ascending  doses  until  the  puffi- 
ness  about  the  eyes  or  disturbance  of  the  bowels  betrays  the  arsenical  impression. 
Fowler's  solution  is  a  very  valuable  remedy  in  various  skin  diseases,  and  has  the 
great  advantage  over  the  solid  preparations  that  the  dose  may  be  readily  increased 
from  day  to  day.  One  hundred  minims  of  the  solution  contain  very  nearly  one 
grain  of  arsenious  acid.  The  average  dose  for  an  adult  is  five  drops  two  or  three 
times  a  day.  For  the  peculiar  effects  upon  the  human  organism,  see  Acidum 
Arseniosum. 

DujJoss  antidote  to  the  poisonous  effects  of  Fowler's  solution,  and  of  the  salts  of 
the  acids  of  ai"senic  generally,  is  ferric  acetate  with  excess  of  base,  made  by  dissolv- 
ing freshly  precipitated  ferric  hydrate  in  acetic  acid  to  saturation,  adding  an  equal 
quantity  of  the  hydrate  to  the  solution,  and  diluting  the  whole  with  water  to  the 
consistence  of  cream. 

LIQUOR  POTASSII  CITRATIS.  U.S.     Solution  of  C Urate  of 

Potassium. 

(Li'QUOR  PO-TAS'SI-I  Ci-TKA'TIS.) 

Liquor  Kali  Citrici;  Citrate  de  Potasse  liquide,  Fr.;  Fliissiges  Citronenjaures  Kali,  G. 

"  Citric  Acid,  six  parts  [or  seven  hundred  and  twenty  grains]  ;  Bicarbonate  of 
Potassium,  eight  parts  [or  nine  hundred  and  sixty  grains]  ;  Water,  a  sufficient 
quantity.  Dissolve  the  Citric  Acid  and  the  Bicarbonate  of  Potassium,  each,  in 
forty  parts  [or  eleven  fluidounces]  of  Water.  Filter  the  solutions  separately,  and 
wash  the  filters  with  enough  Water  to  obtain,  in  each  ca&a,  fifty  parts  [or  twelve 
fluidounces]  of  solution.  Finally,  mix  the  two  solutions,  and,  when  effervescence 
has  ceased,  transfer  the  liquid  to  a  bottle.*  This  preparation  should  be  freshly 
made,  when  wanted  for  use."    U.  S. 

Solution  of  Citrate  of  Potassium  must  not  be  confounded  with  Mistura  Potassii 
Citratis.  U.  S.  The  officinal  solution  is  stronger  than  the  mixture,  and  is  more 
definite  in  composition  ;  lemon  juice  varies  in  strength,  and  consequently  the  amount 
of  potassium  citrate  in  the  resulting  mixture  cannot  be  uniform.  On  the  other  hand, 
the  mixture  is  much  to  be  preferred,  on  account  of  its  more  agreeable  taste.  An  im- 
provement has  been  made  in  the  present  officinal  solution  in  directing  the  acid  and 
alkaline  salt  to  be  dissolved  separately,  and  the  direction  to  dispense  the  preparation 
in  a  fresh  condition  will  undoubtedly  lead  to  the  keeping  of  the  filtered  solutions, 
by  the  pharmacist,  in  separate  bottles,  and  mixing  in  equal  measures  or  weights 
when  prescribed.  The  solutions  keep  well  for  a  considerable  length  of  time,  and 
the  greater  convenience  and  saving  of  time  and  labor,  besides  the  satisfaction  of 
dispensing  an  effervescent  solution,  will  be  strong  inducements  to  adopt  this  course. 

Properties.  The  U.  S.  Pharmacopoeia  describes  the  solution  as  "  a  clear,  color- 
less liquid,  odorless,  having  a  mildly  saline  taste,  and  a  slightly  acid  reaction.     Sp. 

*  It  will  be  found  more  convenient  for  the  pharmacist  to  use  the  alternative  formula  here,  and 
to  keep  each  solution  in  a  separate  bottle,  and  mix  equal  measures  of  them  when  the  solution  of 
Citrate  of  Potassium  is  wanted. 
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gr.  1-059.  The  solution  contains  about  9  per  cent,  of  citrate  of  potassium,  with 
some  free  citric  acid  and  carbonic  acid  ^as.  It  responds  to  the  reactions  and  tests  of 
Citrate  of  Potassium.  (See  Potassii  Citras.)"  IT.  S.  The  solution  is  officinally  de- 
scribed as  containing  an  indefinite  amount  of  carbonic  acid  gas :  hence  the  specific 
gravity  cannot  be  regarded  as  an  accurate  test  of  its  strength. 
Medical  Properties.     See  Mistura  Potassii  Citratis. 

LIQUOR  POTASSiE  EFFERVESCENS.  Br.     Effervescing  Solution 

of  Potash. 

(LI'QUOR  PO-TAS-SiE  EF-FER-VfiS'CEN§.) 

Aqua  PotassaB  EflFervescens ;  Potash  Water;  Eau  alcaline  gazeuse,  Fr.;  Alkalisches  Mineral- 
wasser,  G. 

"  Take  of  Bicarbonate  of  Potash  tliirty  grains  ;  Water  one  pint  [Imperial  meas- 
ure]. Dissolve  the  Bicarbonate  of  Potash  in  the  Water  and  filter  the  solution ; 
then  pass  into  it  as  much  pure  washed  carbonic  acid  gas,  obtained  by  the  action  of 
sulphuric  acid  on  chalk,  as  can  be  introduced  with  a  pressure  of  seven  atmospheres. 
Keep  the  solution  in  bottles  securely  closed,  to  prevent  the  escape  of  the  compressed 
gas."  Br. 

This  is  nothing  more  than  a  solution  of  bicarbonate  of  potassium  in  carbonic  acid 
■water,  and,  in  the  pharmacy  of  this  country,  is  more  conveniently  prepared  for  ex- 
temporaneous use  by  introducing  a  solution  of  the  bicarbonate,  of  a  given  strength, 
or  even  the  salt  itself,  into  a  strong  green-glass  bottle,  and  filling  the  bottle  with  car- 
bonic acid  water  at  the  fountain.  The  proportion  of  the  salt  is  far  too  small  to  the 
water  for  medical  use.  Little  effect  can  be  expected  from  bicarbonate  of  potassium 
as  an  antacid  or  antilithic,  or  even  with  a  view  to  the  alkalizing  of  the  blood,  in  a 
dose  less  than  thirty  grains  (1-95  Gm.)  twice  or  thrice  daily  ;  and  20  fluidounces  of 
liquid  is  much  too  large  to  be  taken  at  once,  or  even  in  two  doses.  We  have  fre- 
quently prescribed  a  solution  containing  a  drachm  (390  Gm.)  of  the  bicarbonate  in 
eight  or  ten  fluidounces  of  carbonic  acid  water,  to  be  given  in  two  doses,  with  gener- 
ally a  little  ginger  syrup  to  improve  the  flavor.  The  advantages  of  carbonic  acid  as 
a  vehicle  are  that  it  renders  the  medicine  less  disagreeable  to  the  taste  and  more 
acceptable  to  the  stomach,  while  by  its  stimulant  impression  it  obviates  the  debility 
of  the  digestive  organs  often  consequent  on  the  use  of  alkaline  medicines. 

LIQUOR  SODiE.  U.  S.,  Br.     Solution  of  Soda. 

(Li'QUOR  SO'DM.) 

"An  aqueous  solution  of  Hydrate  of  Sodium  [NaHO  ;  40. — NaO,HO  ;  40],  con- 
taining about  5  per  cent,  of  the  hydrate."  U.  S. 

Liquor  Natri  Caustici,  P.G.,-  Natrum  Hydricum  Solutum;  Soude  caustique  liquide,  Fr.;  Aetz- 
natronlauge,  G. 

"  Carbonate  of  Sodium,  one  hundred  and  eiglity  parts  [or  five  ounces  av.] ;  Lime, 
sixty  jmrts  [or  one  and  a  half  ounces  av.]  ;  Distilled  Water,  a  sufficient  quantity. 
Dissolve  the  Carbonate  of  Sodium  in  four  hundred  parts  [or  ten  fluidounces]  of 
boiling.  Distilled  Water.  Slake  the  Lime  and  make  it  into  a  smooth  mixture  with 
four  hundred  parts  [or  ten  fluidounces]  of  Distilled  Water,  and  heat  it  to  boiling. 
Then  gradually  add  the  first  liquid  to  the  second,  and  continue  the  boiling  for  ten 
minutes.  Remove  the  heat,  cover  the  vessel  tightly,  and,  when  the  contents  are 
cold,  add  enough  Distilled  Water  to  make  the  whole  mixture  weigh  one  thousand 
parts  [or  measure  one  and  a  half  pints].  Lastly,  strain  it  through  linen,  set  the 
liquid  aside  until  it  is  clear,  and  remove  the  clear  solution,  by  means  of  a  siphon. 

Solution  of  Soda  may  also  be  prepared  in  the  following  manner :  Soda,  fifty-six 
parts  [or  one  ounce  av.]  ;  Distilled  Water,  nine  hundred  and  forty -four  parts  [or  one 
pint],  To  make  one  thousand  parts  [or  about  one  pint].  Dissolve  the  Soda  in  the 
Distilled  Water.  The  Soda  used  in  this  process  should  be  of  the  full  strength  directed 
by  the  Pharmacopoeia  (90  per  cent.).  Soda  of  any  other  strength,  however,  may  be 
used,  if  a  proportionately  larger  or  smaller  quantity  be  taken,  the  proper  amount  for 
the  above  formula  being  ascertained  by  dividing  5000  by  the  percentage  of  absolute 
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Soda  (hydrate  of  sodium)  contained  therein.  Solation  of  Soda  should  be  kept  in 
well-stopped  bottles."  U.  S. 

The  British  Pharmacopoeia  takes  of  Carbonate  of  Soda  txcenty-eight  minces  [avoir- 
dupois] ;  Slaked  Lime  ticelve  ounces  [avoird.]  ;  Distilled  "Water  one  gallon  pijiiperial 
measure],  and  prepares  the  solution  in  the  manner  directed  for  Liquor  Potassa.  The 
sp.  gr.  of  the  British  solution  is  1047 ;  and  the  proportion  of  hjdrated  soda  contained 
in  it  is  -4-1  per  cent. 

Solution  of  soda  is  prepared  in  the  same  way  as  solution  of  potassa.  The  officinal 
solution  is  somewhat  weaker  than  that  officinal  in  1S70.  Bj  a  double  decomposition 
between  carbonate  of  sodium  and  hydrate  of  lime,  there  are  formed  hydrate  of  soda 
in  solution,  and  carbonate  of  calcium  which  precipitates,  Na,COj  -f-  Ca2(H0)  = 
2NaB[0  -{-  CaCOj.  In  both  the  processes  an  excess  of  lime  is  used,  which  is 
necessary  to  insure  a  full  decomposition  of  the  carbonate.  One  fluidounce  of  the 
British  solution  (45S  grains)  requires  for  neutralization  470  grain-measures  of  the 
volumetric  solution  of  oxalic  acid,  and  contains  1S8  grains  of  the  hydrated  alkali.  Br. 

Properties.  Solution  of  soda,  sometimes  called  solution  of  caustic  soda,  is  "  a 
clear,  colorless  liquid,  odorless,  having  a  very  acrid  and  caustic  taste,  and  a  strongly 
alkaline  reaction.  Sp.  gr.  about  1-059.  When  dropped  into  a  concentrated  sola- 
tion of  tartaric  acid,  no  precipitate  is  produced  (difiFerence  from  solution  of  potassa"). 
A  drop  taken  up  by  a  platinum  loop  and  held  in  a  non-luminous  flame,  imparts  to  it  an 
intense  yellow  color.  When  dropped  into  an  acid,  it  should  produce  no  effervescence, 
or,  at  most,  only  a  slight  escape  of  isolated  bubbles  (limit  of  carbonate).  When  neu- 
tralized by  nitric  acid,  the  solution  should  not  yield  more  than  a  faint  cloudiness  with 
test-solution  of  carbonate  of  sodium  (limit  of  alkaline  earths),  chloride  of  barium  (sul- 
phate), or  nitrate  of  silver  with  a  little  nitric  acid  (chloride).  The  neutralized  sola- 
tion, when  evaporated  to  dryness,  should  yield  a  residue  which  is  dissolved  by  water 
without  leaving  more  than  a  small  quantity  of  insoluble  matter.  To  neutralize  20 
Gm.  of  Solution  of  Soda  should  require  25  C.c.  of  the  volumetric  solution  of  oxalic 
acid."  U.  S.  Its  properties  and  tests  are  the  same  as  those  of  solution  of  potassa,  with 
the  exception  that  no  precipitate  is  produced  by  platinic  chloride  or  tartaric  acid. 
The  alkali  dissolved  must  be  viewed  as  sodium  hydrate  (Na.OH),  of  which  two 
molecules  are  formed  by  the  union  of  the  oxide  with  water,  according  to  the  reac- 
tion :  Na,0  +  H,0  =  (Na.OH),. 

Pharm.  Uses.  In  preparing  Antimonium  Sulphuratum.  Br.;  Ferri  Oxidum 
Magneticum,  Br.;  Ferri  Peroxidum  Humidum,  Br.;  Quiniae  Sulphas,  Br. 

Off.  Prep.  Soda  Caustica,  Br.;  Sodae  Yalerianas,  Br. 

LIQUOR  SOD^  CHLORATJE.  U.  S.,  Br.    Soiuiion  of  Chlorinated 

Soda.     [Labarraque's  SohU{on.'\ 

(Li'qroK  8<yD.i:  chlo-ra't^.) 

liquor  Sodae  Chlorinatse,  r.  5. 1S70  ;  Liquor  NatriChlorati,  P.G.:  Liquor  Natri  Hypochloroei; 

Chlorure  de  Soude  liquide.  Liqueur  de  Labarraqne,  Fr.;  Bleichfliissigkeit,  G. 

'•  Carbonate  of  Sodium,  one  hundred  parts  [or  twenty-five  ounces  av.]  ;  Chlori- 
nated Lime,  eighty  parts  [or  twenty  ounces  av.]  ;  Water,  a  sttficiejif  quantity,  To  make 
one  thousand  parts  [or  fourteen  pints].  Mix  the  Chlorinated  Lime  intimately  with 
four  hundred  parts  [or  a  pint  and  a  half]  of  Water  in  a  tared  vessel  provided  with 
a  tightly  fitting  cover.  Dissolve  the  Carbonate  of  Sodium  in  four  hundred  parts 
[or  a  pint  and  a  half]  of  boiling  Water,  and  immediately  pour  the  latter  solution 
into  the  former.  Cover  the  vessel  tightly,  and,  when  the  contents  are  cold,  add 
enough  Water  to  make  them  weigh  mte  thousand  parts  [or  measure  fourteen  pints]. 
Lastly,  strain  the  mixture  through  muslin,  allow  the  precipitate  to  subside,  and  re- 
move the  clear  solution  by  means  of  a  siphon.  Keep  the  product  in  well-stopped 
bottles."  U.S. 

"  Take  of  Carbonate  of  Soda  ticehx  ounces  [avoirdupois]  ;  Black  Oxide  of  Manga- 
nese/oMr  ounces  [avoird.] ;  Hydrochloric  Aeld  fifteen  Jluidoimces  [Imperial  measure] ; 
Distilled  Water  ttco  pints  [Imp.  meas.].  Dissolve  the  Carbonate  of  Soda  in  thirty- 
six  [fluid] ounces  of  the  Distilled  Water  and  put  the  solution  into  a  glass  vessel. 
Jlix  the  Oxide   of  Manganese  and  Hydrochloric  Acid  in  a  glass  flask  with  a  bent 
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tube,  attached,  by  means  of  a  cork,  to  its  mouth,  apply  a  gentle  heat,  and  with  a 
suitable  arrangement  of  apparatus  cause  the  gas  which  is  evolved  to  pass  first  through 
a  wash-bottle  containing  four  [fluidjounces  of  Water,  and  then  into  the  solution  of 
carbonate  of  soda,  regulating  the  heat  so  that  the  gas  shall  be  slowly  but  constantly 
introduced.  When  the  disengagement  of  chlorine  has  ceased,  transfer  the  solution 
in  which  it  has  been  absorbed  to  a  stoppered  bottle,  and  keep  it  in  a  cool  and  dark 
place."  Br.     The  sp.  gr.  of  this  solution  is  1103. 

This  solution  was  first  brought  into  notice  as  a  disinfecting  agent  by  Labarraque, 
an  apothecary  of  Paris.  It  was  afterwards  found  to  possess  valuable  therapeutic 
properties.  The  U.  S.  process  is  that  of  Payen,  adopted  in  the  French  Codex  of  1837. 
It  consists  in  decomposing  a  solution  of  carbonate  of  sodium  by  one  of  chlorinated 
lime.  Carbonate  of  calcium  is  precipitated  and  the  chlorinated  soda  remains  in  solu- 
tion. The  proportion  employed  gives  an  excess  of  carbonate  of  sodium,  the  presence 
of  which  renders  the  solution  more  permanent.  The  excess  in  the  present  ofiicinal 
process  is  not  so  great  as  in  that  of  the  U.  S.  P.  1870,  whilst  the  proportion  of  chlori- 
nated lime  is  greater  in  the  present  formula.  The  British  process  is  that  of  Labar- 
raque. All  the  chlorine  generated  from  the  prescribed  quantity  of  materials  for 
forming  that  gas,  is  passed  into  the  solution  of  carbonate  of  sodium  ;  and,  when  the 
chlorine  is  limited  to  this  quantity,  no  carbonic  acid  is  disengaged.  The  chlorine  is 
first  passed  through  water  to  free  it  from  hydrochloric  acid,  which,  if  suflFered  to 
come  over,  would  convert  the  alkali  into  common  salt. 

The  bicarbonate  of  sodium  is  recommended  instead  of  the  carbonate,  on  account 
of  the  state  of  crystalline  powder  in  which  the  carbonate  of  calcium  is  precipitated, 
rendering  its  separation  from  the  supernatant  solution  very  easy,  while  the  precipitate 
produced  by  the  carbonate  of  sodium  is  a  kind  of  magma  from  which  the  liquor  U 
not  readily  decanted.  It  is  stated  also  that  a  little  excess  of  the  bicarbonate  is  useful 
in  various  ways.  (^Ann.  de  Therap.,  1866,  p.  107.) 

Properties.  The  U.  S.  solution  is  "  a  clear,  pale  greenish  liquid,  of  a  faint  odor 
of  chlorine,  a  disagreeable  and  alkaline  taste,  and  an  alkaline  reaction.  Sp.  gr.  l-O-ll. 
Addition  of  hydrochloric  acid  causes  an  effervescence  of  chlorine  and  carbonic  acid 
gas.  It  rapidly  decolorizes  indigo,  and  produces  a  copious,  light  brown  precipitate 
■with  solution  of  ferrous  sulphate.  8-83  Gm.  of  the  solution,  when  mixed  with  a 
solution  of  2'6  Gm.  of  iodide  of  potassium  in  200  C.c.  of  water,  and  afterward  with 
18  Gm.  of  hydrochloric  acid  and  a  little  gelatinized  starch,  should  require,  for 
complete  decoloration,  not  less  than  50  C.c.  of  the  volumetric  .solution  of  hyposul- 
phite of  sodium  (corresponding  to  at  least  2  per  cent,  of  available  chlorine)."  U.  S. 
The  British  solution  is  a  colorless  alkaline  liquid,  of  an  astringent  taste,  and  a  feeblo 
smell  of  chlorine.  With  hydrochloric  acid  it  effervesces,  and  evolves  chlorine  and 
carbonic  acid,  and  forms  a  solution  which  is  not  precipitated  by  platinic  chloride, 
thus  showing  the  absence  of  potassa.  It  is  not  precipitated  by  oxalate  of  ammo- 
nium, showing  that  it  contains  no  lime.  "  Seventy  grains  added  to  a  solution  of 
20  grains  of  iodide  of  potassium  in  four  fluidounces  of  water,  and  acidulated  with 
two  fluidrachms  of  hydrochloric  acid,  require  for  the  discharge  of  the  brown  color 
which  the  mixture  assumes,  500  grain-measures  of  the  volumetric  solution  of  hypo- 
sulphite of  soda.''  (Br.)  This  test,  like  that  of  our  own  Pharmacopoeia,  is  intended 
to  determine  the  chlorine  strength  of  the  solution.  The  hydrochloric  acid  liberates 
the  chlorine,  which  then  .separates  from  the  iodide  of  potassium  an  equivalent 
quantity  of  iodine,  by  which  the  solution  is  rendered  brown  ;  and,  the  iodine  being 
converted  into  hydriodic  acid  by  the  hyposulphite  of  sodium,  the  solution  again  be- 
comes colorless.  The  quantity  of  the  solution  of  the  latter  salt  required  to  bleach 
the  liquid  measures  the  proportion  of  iodine,  and  this  that  of  the  chlorine  which 
separates  it.  The  color  of  turmeric  is  first  rendered  brown,  and  afterwards  de- 
stroyed. When  it  is  boiled,  chlorine  is  not  given  off,  nor  is  its  bleaching  property 
sensibly  impaired ;  and  when  carefully  evaporated,  a  mass  of  damp  crystals  is  ob- 
tained, which,  when  redissoived  in  water,  possesses  the  properties  of  the  original 
liquid.  Both  solutions,  when  exposed  to  the  air,  absorb  carbonic  acid  and  slowly 
evolve  chlorine.  It  is  on  this  property  of  gradually  evolving  chlorine  that  their 
disinfecting  power  depends. 
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Nature  and  Composition.  The  chemical  nature  of  these  solutions  is  different. 
Assuming  the  chluiitiuted  lime  to  be  essentially  hypochlorite  of  calcium  with  chlo- 
ride of  calcium  (see  page  324),  the  U.  S.  solution,  after  decantation  from  the  pre- 
cipitated carbonate  of  calcium,  will  contain  liypoclilorite  of  sodium  with  chloride  of 
sodium ;  Ca(OCl),  +  CaCl,  -f  (Na^CO,),  =  cCaCO,),  +  2NaOq  +  2NaCl.  Be- 
sides these  there  will  be  present  more  or  less  carbonate  of  sodium,  according  as 
there  happens  to  be  in  the  chlorinated  lime  less  or  more  chlorine  to  decompose  it. 
In  all  cases,  however,  there  will  be  an  excess  of  carbonate  of  sodium  ;  as  the  best 
chlorinated  lime  does  not  contain  sufficient  chlorine  to  effect  its  entire  decomposi- 
tion, in  the  proportion  in  which  it  is  taken  in  the  formula.  The  constitution  of  the 
British  preparation  is  more  complicated.  As  it  is  a  peculiarity  in  its  formation  that 
no  carbonic  acid  is  evolved,  it  is  necessary  to  assume  the  presence  of  all  the  carbonic 
acid  of  the  carbonate  of  sodium ;  and  hence  it  is  considered  to  be  a  combination  of 
hypochlorite  of  sodium,  chloride  of  sodium,  and  hicarhonate  of  sodium.  The  British 
solution,  though  made  on  Labarraque's  plan,  is  considerably  stronger  than  his  prep- 
aration ;  for  in  the  British  process  the  carbonate  is  dissolved  in  about  three  times 
its  weight  of  water,  before  the  chlorine  is  transmitted ;  whereas  Labarraque  dis- 
solved it  in  four  times  its  weight. 

Medical  Properties  and  Uses.  Solution  of  chlorinated  soda  is  stimulant,  anti- 
septic, and  resolvent.  Internally  it  has  been  employed  in  diseases  termed  putrid  or 
malignant,  as  typhus  fever,  scarlatina  maligna,  etc.  The  conditions  which  have 
been  considered  to  indicate  the  propriety  of  its  use  are  great  prostration  of  strength, 
fetid  evacuations,  and  dry  and  furred  tongue.  It  has  also  been  given  in  dysentery 
accompanied  with  peculiarly  fetid  stools,  in  dyspepsia  attended  with  putrid  eructa- 
tions, and  in  glandular  enlargements  and  chronic  mucous  discharges.  Other  com- 
plaints in  which  it  has  been  recommended,  are  secondary  syphilis,  scrofula,  bilious 
disorders,  and  chronic  diseases  of  the  skin.  In  asphyxia  from  sulphuretted  hydro- 
gen it  forms,  like  chlorinated  lime,  an  efficacious  antidote.  The  dose  is  from  thirty 
drops  to  a  teaspoonful,  given  in  a  cupful  of  water  or  mild  aqueous  liquid,  and  re- 
peated every  two  or  three  hours. 

As  a  local  remedy  it  is  found  useful  in  all  affections  attended  with  fetor,  such  as 
gangrenous,  cancerous,  scrofulous,  and  syphilitic  ulcers,  ulceration  of  the  gums,  car- 
buncle, ozfena,  mortification,  putrid  sore  throat,  ptyalism,  etc.  In  these  cases  it  is 
applied  as  a  gargle,  wash,  ingredient  of  poultices,  or  imbibed  by  lint.  In  fetid  dis- 
charges from  the  vagina,  uterus,  and  bladder,  it  bas  been  employed  with  advantage 
as  an  injection,  diluted  with  from  fifteen  to  thirty  parts  of  water  for  the  vagina  and 
uterus,  and  with  sixty  parts  when  the  object  is  to  wash  out  the  bladder  by  means 
of  a  double  canula.  The  solution  of  chlorinated  soda  has  also  been  applied  suc- 
cessfully to  bums,  and  to  cutaneous  eruptions,  particularly  psoriasis,  tinea  capitis,  sca- 
bies, and  obstinate  herpetic  affections,  and  to  allay  itching  and  fetor  in  smallpox.  In 
these  cases  it  is  diluted  with  from  ten  to  thirty  parts  of  water,  the  strength  varying 
according  to  circumstances.  For  the  cure  of  sore  nipples.  Dr.  Chopin  found  nothing 
so  successful  as  frequently  repeated  lotions  with  this  solution.  Glycerin  is  in  many 
instances  preferable  as  a  diluent  to  water,  as  it  tends  to  prevent  irritation  of  the 
sound  skin,  and  does  not  evaporate  like  water. 

Solution  of  chlorinated  soda  is  a  powerful  disinfectant,  better  suited  for  disinfect- 
ing operations  on  a  small  scale  than  is  chlorinated  lime.  In  the  chambers  of  the  sick 
it  is  highly  useful,  if  put  in  the  vessels  intended  to  receive  the  excretions. 

Off.  Prep.  Cataplasma  Soda5  Chloratae,  Br. 

LIQUOR  SODJE  EFFERYESCEXS.  Br.     Effervescing  Solution  of 

Soda.     Soda  Water. 

(LI'QCOR  SO'Di  EF-FER-VES'CEX?.) 

AqnaSodaeEfferrescens,  Aqua  AlkalinaEffervescens:  Eaualcaline  gazeuse, /'r.,-  Sodairasser,  G. 

This  is  prepared  by  the  British  Pharmacopoeia  from  Bicarbonate  of  Sodium  and 
Water,  in  the  same  manner  precisely  and  with  the  same  quantities  as  the  ^'Efferves- 
cing Solution  of  Potash  y  and  the  remarks  made  upon  that  preparation  are  equally 
applicable  to  this. 
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LIQUOR  SODII  ARSENIATIS.  U.  S,,  Br.     Solution  of  Arseniate  of 

Sodium. 

(Li'QUOR  SO'DI-i  AR-SE-KI-A'TIS.) 

Liquor  Sodse  Arseniatis,  Br.;  Liqueur  (Solute)  d'Arseniate  de  Soude,  Fr.;  Arsensaure Natron- 
losung,  G. 

"Arseniate  of  Sodium,  deprived  of  its  water  of  crystallization  by  a  heat  not  ex- 
ceeding 149°  C.  (300°  F.),  one  part  [or  twenty-three  grains]  ;  Distilled  Water, 
ninety-niae  parts  [or  five  fluidouiices],  To  make  one  hundred  parts  [or  about  five 
fluidounces].     Dissolve  the  Arseniate  of  Sodium  in  the  Distilled  Water."    U.  S. 

"  Take  of  Arseniate  of  Soda  (rendered  anhydrous  by  a  heat  not  exceeding  300°) 
four  ff rains  ;  Distilled  V^ater  one  Jiuidou7ice.     Dissolve."  Br. 

This  is  simply  an  officinal  form  for  the  administration  of  arseniate  of  sodium.  (See 
Sodii  Arsenias.)  The  solution  responds  to  the  reactions  and  tests  of  Arseniate  of 
Sodium.  (See  Sodii  Arsenias.)  The  present  officinal  solution  is  somewhat  stronger 
than  that  of  the  U.  S.  P.  1870.  It  now  contains  1  per  cent,  of  sodium  arseniate, 
where  formerly  there  was  present  but  0-87  per  cent.  The  salt  is  directed  to  be  dried, 
in  order  that  the  solution  may  be  of  a  uniform  strength  ;  as,  from  the  mode  in  which 
the  arseniate  of  sodium  is  ordered  to  be  prepared,  it  is  scarcely  possible  that  it  should 
always  contain  precisely  the  same  quantity  of  water  of  crystallization.  It  is  impor- 
tant in  drying  it  to  limit  the  heat  to  300°  F.,  lest  a  portion  of  the  arsenic  should  be 
volatilized.  The  commencing  dose  is  from  three  to  five  minims  or  drops  (0-18  to  0-3 
C.c),  to  be  very  cautiously  increased  if  necessary.  Its  arsenical  strength  is  about 
the  same  as  that  of  the  British  solution  of  arsenite  of  potassa. 

LIQUOR  SODII  SILICATIS.    U.S.     Solution  of  Silicate  of  Sodium. 

(Li'QUOR  SO'DI-i  SIL-I-CA'TIS.) 

Silicate  de  Soude  liquide,  F>:;  Fliissiges  Wasserglas,  G. 

This  is  a  new  officinal  solution.  As  it  is  not  a  preparation  which  can  be  conve- 
niently made  by  the  pharmacist,  no  process  is  given.  Under  the  head  of  Silicate 
of  Sodium  (Part  II.)  will  be  found  the  method  of  preparing  and  purifying  it. 

"  Solution  of  Silicate  of  Sodium  should  be  kept  in  well-closed  vessels."    U.  S. 

Properties.  The  Pharmacopoeia  describes  the  solution  as  "  a  semi-transparent, 
almost  colorless,  or  yellowish,  or  pale  greenish  yellow,  viscid  liquid,  odorless,  having  a 
sharp,  saline  and  alkaline  taste,  and  an  alkaline  reaction.  The  sp.  gr,  of  the  com- 
mercial Solution  is  between  1-300  and  1-400.  A  drop  of  the  Solution,  when  hold  in 
a  non-luminous  flame,  imparts  to  it  an  intense,  yellow  color.  If  a  portion  of  the 
Solution,  considerably  diluted  with  water,  be  supersaturated  with  nitric  acid,  a  gela- 
tinous or  pulverulent,  white  precipitate  of  silicic  hydrate  will  be  produced.  A 
small  quantity  should  not  produce  any  caustic  effect  when  applied  to  the  skin  (abs. 
of  an  excessive  amount  of  alkali)."    [/.  S. 

Medical  Properties.  This  solution  is  used  solely  by  the  surgeon  in  the  prepa- 
ration of  mechanical  dressings. 

LIQUOR  STRYCHNIA.  5r.     Solution  of  Strychnia. 

(Li'QUOR  STRteH'NI-^.) 

Solut6  de  Strychnine,  Fr.;  Strychninlosung,  G. 

"  Take  of  Strychnia,  in  crystals,  four  grains  ;  Dilute  Hydrochloric  Acid  six  minims; 
Kectified  Spirit  ticoJluidrachm»;  Distilled  Water  sixjluidrachms.  Mix  the  Hydro- 
chloric Acid  with  four  [fluidjdrachms  of  the  Water,  and  dissolve  the  Strychnia  in 
the  mixture  by  the  aid  of  heat.  Then  add  the  Spirit  and  the  remainder  of  the 
Water."  Br. 

This  is  in  fact  a  solution  of  the  hydrochlorate  of  strychnine.  The  spirit  is  added 
for  its  preservation.  Two  fluidrachms  of  it  contain  a  grain  of  strychnine,  and  the 
commencing  dose  is  from  five  to  ten  minims  (0-3  to  0-6  C.c),  equal  respectively  to 
the  twenty-fourth  and  the  twelfth  of  a  grain  (0-0025  to  0005  Gm.)  of  the  alkaloid. 
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LIQUOR  ZIXCI  CHLORIDI.   U.  S.,  Br.  Solutim  of  Chloride  of  Zino. 

(LI'QUOB  ZlX'Ci  CHLO'EI-DI— zin'sl.) 

"  An  aqueous  solution  of  Chloride  of  Zinc  [ZnCl, ;  135'7.— ZnCl ;  67*85],  con- 
taining about  50  per  cent,  of  the  salt."    U.  S. 

Chlorure  de  Zinc  liquide,  Solute  de  Burnett,  Fr.;  Fliissiges  Chlorzink,  G. 
"  Zinc,  granulated,  two  hundred  and  forty  parts  [or  six  and  a  quarter  ounces  av.] ; 
Nitric  Acid,  ticelve  parts  [or  one  hundred  minims]  ;  Precipitated  Carbonate  of  Zinc, 
twelve  parts  [or  one  hundred  and  thirty -six  grains];  Hydrochloric  Acid,  Distilled 
Water,  each,  a  sufficient  quantity.  To  make  one  thousand  parts  [or  one  pint].  To 
the  Zinc,  contained  in  a  gla-ss  or  porcelain  vessel,  add,  gradually,  enough  Hydro- 
chloric Acid  to  dissolve  it;  then  strain  the  solution,  add  the  Nitric  Acid,  evaporate 
to  dryness,  and  bring  the  dry  mass  to  fusion.  Let  it  cool,  dissolve  it  in  oue  hun- 
dred and  fifty  parts  [or  four  and  a  half  fluidounces]  of  Distilled  Water,  add  the 
Precipitated  Carbonate  of  Zinc,  and  agitate  the  mixture  occasionally  during  twenty- 
four  hours.  Finally,  filter  through  white  filtering  paper  free  from  iron,  and  pass 
enough  Distilled  Water  through  the  filter  to  make  the  solution  weigh  one  thousand 
parts  [or  measure  one  pint]."    U.  S. 

"  Take  of  Granulated  Zinc  one  pound  [avoirdupois]  ;  Hydrochloric  Ac\d  forty  four 
fluidounces  [Imperial  measure];  Solution  of  Chlorine  a  sufficiency;  Carbonate  of 
Time  half  an  ounce  [avoird.],  or  a  sufficiency  ;  Distilled  Water  owe  j>i«/  [Imp.  meas.]. 
Mix  the  Hydrochloric  Acid  and  Water  in  a  porcelain  dish,  add  the  Zinc,  and  apply 
a  gentle  heat  to  promote  the  action  until  gas  is  no  longer  evolved.  Boil  for  half  an 
hour,  supplying  the  water  lost  by  evaporation,  and  allow  the  product  to  cool.  Filter 
it  into  a  bottle  and  add  Solution  of  Chlorine  by  degrees,  with  fi-equent  agitation,  until 
the  fluid  acquires  a  permanent  odor  of  chlorine.  Add  the  Carbonate  of  Zinc  in 
small  quantities  at  a  time,  and  with  renewed  agitation,  until  a  brown  sediment  ap- 
pears. Filter  the  liquid  into  a  porcelain  basin,  and  evaporate  until  it  is  reduced  to 
the  bulk  of  two  pints  [Imp.  meas.]."  Br. 

The  chloride  of  zinc  is  made,  in  the  usual  way,  by  dissolving  zinc  in  hydrochloric 
acid.  The  solution  of  chlorine  in  the  British  process  and  the  nitric  acid  in  the 
U.  S.  process.are  added  in  order  that  any  iron  present  may  be  converted  into  ferric 
chloride,  from  which  it  is  afterwards  precipitated  by  the  carbonate  of  zinc.  In 
the  Dublin  process  the  former  object  was  accomplished  by  the  use  of  solution  of 
chlorinated  lime,  the  latter  by  chalk.  This  is  a  decided  improvement ;  as  the  use 
of  the  chalk  as  a  precipitant  introduced  into  the  preparation  some  chloride  of  cal- 
cium ;  while  the  carbonate  of  zinc  adds  to  the  chloride  of  zinc  in  .solution.  The 
preparation  is  completed  by  bringing  it  to  a  certain  bulk  by  the  addition  of  distilled 
water,  and  by  filtration  to  separate  the  precipitated  iron  and  any  excess  of  the  car- 
bonate. 

As  procured  by  the  U.  S.  P.  process,  solution  of  chloride  of  zinc  is  "  a  clear, 
colorless  liquid,  odorless,  having  a  very  astringent,  sweetish  taste,  and  an  acid  re- 
action. Sp.  gr.  1-555.  It  responds  to  the  reactions  and  tests  of  an  aqueous  solu- 
tion of  Chloride  of  Zinc.  (See  Zinci  Chhridum.y  U.  S.  The  British  solution 
contains  about  175  grains  of  zinc  in  the  Imperial  fluidounce,  and  has  the  sp.  gr. 
1'593.  The  American  solution  does  not  differ  much,  containing  abdut  170  grains 
to  the  fluidounce  [wine  measure].  This  solution  is  equivalent  to  Burnett's  disin- 
fecting fluid  noticed  below.  It  is  a  powerful  disinfectant,  and,  when  applied,  duly 
diluted  with  water,  to  cancerous  and  other  offensive  ulcers,  destroys  their  fetor  so 
long  as  the  dressings  are  kept  moist  with  it.  The  solution  is  recommended  by  M. 
Gaudriot  in  gonorrhoea  in  both  sexes,  as  having  remarkable  remedial  powers.  For 
men  he  uses  an  injection,  composed  of  from  twenty-four  to  thirty-six  drops  in  four 
fluidounces  of  water.  A  small  quantity  only  is  injected  about  an  inch  up  the  ure- 
thra, two  or  three  times  a  day.  For  women  he  employs  a  vaginal  suppository,  formed 
of  five  drops  of  the  solution,  half  a  grain  of  sulphate  of  morphine,  and  three  drachms 
of  a  paste  consisting  of  a  drachm  and  a.  half  of  starch,  a  drachm  of  mucilage  of 
tragacanth,  and  half  a  drachm  of  sugar.  The  suppository  is  introduced  every  day, 
or  every  second  day. 

Burnett's  disinfecting  fluid,  like  the  officinal  solution,  is  an  aqueous  solution  of 
57 
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chloride  of  zinc.  It  contains  200  grains  of  zinc  in  each  Imperial  fluidounce,  and 
has  the  sp.  gr.  2.  It  is,  therefore,  considerably  stronger  than  the  Dublin  solution. 
It  is  so  called  after  Sir  William  Burnett,  who  introduced  it  into  use,  in  1840,  as  a 
powerful  deodorizing  and  disinfecting  agent  in  neutralizing  noxious  effluvia,  and  in 
arresting  animal  and  vegetable  decomposition.  Diluted  with  water  it  forms  Sir 
William's  patent  preservative  against  the  dry  rot.  The  concurrent  testimony  of  a 
number  of  observers  shows  that  it  acts  as  an  excellent  disinfectant  for  ships,  hospitals, 
dissecting  rooms,  water-closets,  privies,  etc.  Injected  into  the  blood-vessels,  it  pre- 
serves bodies  for  dissection,  without  impairing  their  texture,  and  is  said  not  to  in- 
jure the  knives  employed ;  but  the  accuracy  of  the  latter  statement  is  doubtful. 
The  advantage  is  claimed  for  it,  that,  while  it  destroys  putrid  odors,  it  has  no  smeli 
of  its  own.  For  preserving  anatomical  subjects,  one  part  of  the  disinfecting  fluid 
to  eighteen  of  water  will  form  a  solution  of  the  proper  strength.  For  disinfecting 
operations  on  a  large  scale,  a  pint  may  be  mixed  with  four  gallons  of  water. 

LITHII  BENZOAS.   U.S.     Benzoate  of  Litklum. 

tiCrHsOz;  128.  (LITH'I-I  BEN'ZO-AS.)  LiO,  CuHsOs;  128. 

Benzoate  de  Lithium,  Fr.;  Benzoesaures  Lithon,  G. 

This  is  a  new  officinal  salt  of  lithium.  It  is  made  by  decomposing  lithium  car- 
bonate with  benzoic  acid.  E.  B.  Shuttleworth  {A.  J.  F.,  1875)  deviates  from  the 
usual  method  of  first  making  a  hot  solution  of  benzoic  acid  and  then  adding  car- 
bonate until  efiervescence  ceases,  by  reversing  the  order.  One  ounce  (av.)  of  lithium 
carbonate  is  put  in  a  capsule  with  nine  fluidounces  of  water,  the  mixture  is  heated, 
and  three  and  a  quarter  ounces  (av.)  of  benzoic  acid  in  small  portions  added,  until 
the  carbonate  is  all  decomposed  and  effervescence  ceases,  the  solution  is  filtered  and 
evaporated  to  dryness,  or  crystallized  if  desired.  The  yield  is  three  and  ja.  half 
ounces.  The  advantage  of  this  process  is  a  saving  in  time  and  labor  in  evaporatin<r, 
Li^COg  -f  2HC7H,0,  =  2LiC,H,0,  +  H,0  +  CO,.  No  process  is  given  in  the 
Pharmacopoeia.     The  officinal  description  is  as  follows. 

Properties.  "  A  white  powder,  or  small,  shining  scales,  permanent  in  the  air, 
odorless,  or  having  a  faint  benzoin-like  odor ;  of  a  cooling  and  sweetish  taste,  and  a 
faintly  acid  reaction.  Soluble  in  4  parts  of  water  and  in  12  parts  of  alcohol  at  15°  C. 
(59°  F.)  ;  in  25  parts  of  boiling  water,  and  in  10  parts  of  boiling  alcohol.  When 
heated,  the  salt  fuses ;  at  a  higher  temperature  it  chars,  emits  inflammable  vapors 
having  a  benzoin-like  odor,  and  finally  leaves  a  black  residue  of  an  alkaline  reaction, 
and  imparting  a  crimson  color  to  a  non-luminous  flame.  On  mixing  the  aqueous 
solution  with  a  dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipitate  is  pro- 
duced. If  the  benzoic  acid  be  separated  from  the  salt  by  precipitation  with  diluted 
nitric  acid,  and  thoroughly  washed,  it  should  respond  to  the  tests  of  purity  men- 
tioned under  Acidum  Benzoicum.  On  dissolving  the  residue,  left  on  ignition,  in 
diluted  hydrochloric  acid,  and  evaporating  the  filtered  solution  to  dryness,  1  part  of 
the  residue  should  be  completely  soluble  in  3  parts  of  absolute  alcohol,  which,  when 
ignited,  should  burn  with  a  crimson  flame,  and  the  addition  of  an  equal  volume  of 
stronger  ether  to  the  alcoholic  solution  should  produce  no  precipitate  (salts  of  alka- 
lies). On  dissolving  another  portion  of  the  residue  in  a  small  quantity  of  water,  the 
solution  should  produce  no  precipitate  with  test-solution  of  oxalate  of  ammonium 
(salts  of  alkaline  earths).  The  aqueous  solution  should  remain  unaffected  by  hydro- 
sulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals)."    U.  S. 

Medical  Properties.  The  benzoate  of  lithium  has  been  highly  commended  as 
a  remedy  against  gout  (Edin.  Med.Journ.,  Jan.  1875),  and  has  been  used  to  some 
extent;  there  is,  however,  no  sufficient  reason  for  supposing  that  it  is  superior  to,  or 
even  as  good  as,  the  citrate  or  carbonate  of  the  base.  It  may  be  given  in  doses  of 
fifteen  to  thirty  grains  (1  to  1-95  Gm.)  in  aromatized  water. 

LITHII   BROMIDUM.  C/: /S'.    Bromide  of  Lithium. 

Li  Br;  86*8.  (LITH'l-i  BUO-MI'dum.)  Li  Br;  86-8. 

Broinure  de  Lithium,  Fr.;  Bromlithiuin.  G. 

This  gait  is  officinal  for  the  first  time.     Yvon  prepares  bromide  of  lithium  by 
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mixing  37  parts  of  carbonate  of  lithium,  200  parts  of  distilled  water,  and  80  parts 
of  bromine,  and  passing  a  current  of  sulphuretted  hydrogen  through  the  mixture 
until  the  color  of  bromine  has  disappeared.  A  slight  heat  is  then  applied  to  drive 
off  excess  of  sulphuretted  hydrogen  and  to  agglutinate  the  sulphur.  After  filtration, 
the  liquor  is  concentrated  and  finally  crystallized  by  desiccating  it  under  a  bell  glass, 
over  sulphuric  acid.  It  may  also  be  obtained  by  double  decomposition.  Sulphate 
of  lithium  is  first  formed  by  treating  37  parts  of  carbonate  of  lithium  with  49  parts 
of  monohydrated  sulphuric  acid,  diluted  with  its  own  volume  of  water.  Then  119 
parts  of  potassium  bromide  are  dissolved  in  the  smallest  possible  quantity  of  water. 
When  the  two  solutions  are  mixed,  an  abundant  precipitate  of  potassium  sulphate 
is  produced  on  the  addition  of  a  little  alcohol.  The  whole  is  evaporated  to  dryness, 
the  operation  finished  on  a  water-bath,  and  the  residue  is  treated  with  alcohol  which 
removes  only  bromide  of  lithium  and  deposits  it  again  on  evaporation.  The  bromide 
may  then  be  crystallized  from  water  or  kept  in  solution  of  known  strength.*  (P. 
J.  Tr.,  Sept.  18,  1876.)  No  process  is  given  in  the  Pharmacopoeia.  "  Bromide 
of  Lithium  should  be  kept  in  well-stopped  bottles."    V.  S. 

Properties.  "  A  white,  granular  salt,  very  deliquescent,  odorless,  having  a  very 
sharp,  somewhat  bitter  taste,  and  a  neutral  reaction.  Very  soluble  in  water  and 
alcohol.  At  a  low  red  heat  the  salt  fuses,  and  at  a  higher  heat  it  is  slowly  volatil- 
ized. A  fragment  of  the  salt  imparts  a  crimson  color  to  a  non-luminous  flame/  If 
disulphide  of  carbon  be  poured  into  a  solution  of  the  salt,  then  chlorine  water  added 
drop  by  drop,  and  the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellow- 
ish brown  color  without  a  violet  tint.  One  part  of  the  salt  should  be  completely 
soluble  in  3  parts  of  absolute  alcohol,  and  the  addition  of  an  equal  volume  of  stronger 
ether  to  the  alcoholic  solution  should  produce  no  precipitate  (salts  of  alkalies). 
On  dissolving  a  portion  of  the  salt  in  a  small  quantity  of  water,  the  solution  should 
produce  no  precipitate  with  test-solution  of  oxalate  of  ammonium  (salts  of  alkaline 
earths).  The  aqueous  solution  should  remain  unaflFected  by  hydrosulphuric  acid  or 
sulphide  of  ammonium  (abs.  of  metals)."    U.  S. 

Medical  Properties.  The  bromide  of  lithium  was  first  brought  into  notice  as  a 
remedy  by  Dr.  S.  Weir  Mitchell,  who  asserts  that  its  action  differs  from  that  of  the 
other  bromides  only  in  being  more  hypnotic.  It  has  been  used  to  some  extent 
clinically,  but  has  not  been  sufficiently  studied  to  enable  us  to  form  a  decided 
opinion  as  to  its  exact  influence  upon  the  human  organism.  It  should  be  given  in 
dilute  aromatized  solution,  in  doses  of  fifteen  to  thirty  grains  (1  to  195  Gm.). 
Each  drachm  of  it  contains  55  grains  of  bromine,  and  it  therefore  exceeds  in  bro- 
mine strength  the  bromide  of  potassium. 

LITHII  CARBONAS.  U.  S.,  Br,     Carbonate  of  Lithium, 

Li2C03;74,  (LITH'I-I  CAB-BO'NiS.)  LiO,  COj;  37. 

Lithiae  Carbonas,  Br.;  Lithinra  Carbonicum,  P.G.;  Carbonas  Lithicns;  Carbonate  of  Lithia, 
E.;  Carbonate  de  Lithine,  Carbonate  lithique,  Fr.;   Kohlensaures  Lithon,  G. 

This  salt  was  for  the  first  time  made  officinal  in  the  U.  S.  Pharmacopoeia  of  1860, 
and  was  placed  in  the  Materia  Medica  list,  as  an  article  to  be  obtained  from  the 
manufacturer.  The  alkali  lifhia,  so  far  as  has  yet  been  ascertained,  is  rare  in  nature  ; 
for,  though  extensively  difi'used,  it  exists  but  in  very  small  proportion,  except  in  a 
few  scarce  minerals.  It  was  discovered  by  Arfvedson  in  1817,  in  certain  minerals 
from  the  iron-mines  of  Tito,  as  petah'te,  triphane,  and  a  variety  of  tourmaline. 
(Berzelius.)  It  has  since  been  found  in  other  minerals,  as  lepidolite,  spodumene, 
amhJygonite,  etc.,  and  in  numerous  mineral  waters,  as  those  of  Carlsbad,  Pyrmont, 
Kissingen,  Kreuznach,  Aix-la-Chapelle,  Vichy,  etc.,  in  Europe,  and  the  Gettysburg 

*  Iodide  of  Lithium  (Lil ;  IS.'J-e)  may  be  prepared  by  taking  of  iodine  127  part?,  iron,  in  filings, 
35  parts,  lithium  carbonate  38  parts,  distilled  water  300  parts.  Prepare  a  solution  of  iodide  of 
iron,  using  the  whole  of  the  distilled  water,  filter,  add  the  carbonate  of  lithium  to  the  still 
warm  liquid,  and  heat  gentlj-  to  promote  comfilete  decomposition.  The  liquid  must  be  slightly 
alkaline.  Filter,  wash  the  precipitated  carbonate  of  iron,  add  the  washings  to  the  filtrate,  eva- 
porate the  latter,  pour  it  out  to  cool  and  harden,  and  immediately  transfer  it  into  well-dried,  glass- 
stoppered  vials.  It  forms  a  white  salt  very  soluble  in  water  and  alcohol.  One  gramme  of  it  is 
entirely  precipitated  by  127  Gm.  of  silver  nitrate.  {N.  R.,  July,  1877.) 
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spring  in  the  United  States,  in  which  it  exists  generally  as  a  carbonate  or  bicar- 
bonate. By  spectrum  analysis,  it  has  been  detected  in  the  waters  of  the  Atlantic 
and  the  Thames,  the  ashes  of  plants  grown  on  a  granite  soil,  and  even  in  milk  and 
human  blood.  In  the  mother-waters  of  tartaric  acid,  in  the  factories,  it  has  been 
found  in  a  proportion  to  justify  extraction.  It  was  at  one  time  largely  obtained  from 
a  phosphatic  triphyline,  found  in  Bavaria,  in  which  it  existed  as  a  phosphate ;  but 
this  source  is  said  to  have  been  exhausted. 

There  are  several  methods  of  extracting  lithia  from  the  minerals  containing  it,  an 
account  of  which  may  be  seen  in  Roscoe  and  Schortemmer,  vol.  ii..  Part  I.,  p.  158. 
They  contain  the  alkali  in  various  proportions,  from  36  per  cent,  in  lepidolite  to  11 
per  cent,  in  amblygonite.  Carbonate  of  lithium  is  prepared  from  lepidolite  in  the 
following  manner.  10  parts  of  finely  powdered  lepidolite,  10  parts  of  barium  car- 
bonate, 5  parts  of  barium  sulphate,  and  3  parts  of  potassium  sulphate  are  fused  at 
a  very  high  temperature  in  a  wind  furnace.  The  heavy  silicate  and  sulphate  of 
barium  sink  to  the  bottom,  and  a  layer  of  the  sulphates  of  potassium  and  lithium  is 
found  at  the  top  of  the  fused  mass.  These  can  be  extracted  by  simple  lixiviation, 
and  then  the  carbonate  prepared  by  double  decomposition  with  ammonium  carbonate. 

Lithia,  li\fi,  is  the  oxide  of  the  metal  lithium,  and  ranks  in  chemical  properties 
with  the  fixed  alkalies.  In  the  form  of  hydrate,  LiOH,  it  is  white  and  translucent ; 
does  not  deliquesce  in  the  air,  but  absorbs  carbonic  acid,  and  becomes  opaque ;  is 
fusible  below  ignition,  but  not  volatilizable  at  a  white  heat ;  is  soluble  in  water,  but 
less  so  than  potassa  or  soda ;  is  sparingly  soluble  in  alcohol ;  and  in  solution  has  an 
acrid  alkaline  taste,  caustic  properties,  and  a  strong  alkaline  reaction.  The  salts  of 
lithium  are  generally  freely  soluble,  with  the  exception  of  the  neutral  carbonate  and 
phosphate,  the  latter  of  which  is  nearly  insoluble.  Lithium,  which  was  first  ob- 
tained by  Bunsen  and  Matthiessen,  in  1855,  is  silver-white,  brilliant,  softer  than 
lead,  ductile,  capable  of  welding,  and  the  lightest  known  solid.  Its  sp.  gr.  is  0594, 
melting  point  180°  C.  (356°  F.),  atomic  weight  7,  and  symbol  Li. 

Carbonate  of  lithium  may  be  prepared  directly  from  one  of  the  lithia  minerals, 
in  the  manner  already  described,  or  from  sulphate  or  chloride  of  lithium  in  concen- 
trated solution  by  adding  carbonate  of  ammonium.  The  precipitated  salt  should  be 
washed  with  alcohol  and  dried. 

Properties.  It  is  "  a  light,  white  powder,  permanent  in  the  air,  odorless,  having 
an  alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  130  parts  of  water  at  15°  C. 
(59°  F.),  and  in  about  the  same  proportion  of  boiling  water ;  insoluble  in  alcohol. 
On  heating  a  small  quantity  of  the  salt  on  a  platinum  loop  in  a  non-luminous  flame,  it 
fuses  to  a  clear,  transparent  bead,  imparting  a  crimson  color  to  the  flame.  The  salt 
is  soluble  in  acids  with  copious  efi'ervescence.  If  a  solution  of  the  salt  in  diluted 
hydrochloric  acid  be  evaporated  to  dryness,  the  residue  should  respond  to  the  tests 
of  purity  mentioned,  for  the  corresponding  residue,  under  Lithii  Beiizoas."  U.  S. 
Its  aqueous  solution  has  an  alkaline  reaction.  In  the  British  Pharmacopoeia,  the 
following  test  is  given.  "  Ten  grains,  neutralized  with  sulphuric  acid,  and  heated 
to  redness,  leave  14-86  grains  of  dry  sulphate,  which,  when  dissolved  in  distilled 
water,  yields  no  precipitate  with  oxalate  of  ammonia  or  lime-water."  * 

Medical  Properties  and  Uses.  Carbonate  of  lithium  has  the  ordinary  remedial 
properties  of  the  alkaline  carbonates,  over  which,  however,  it  possesses  advantages, 
under  certain  circumstances,  which  render  it  a  valuable  addition  to  the  Materia 
Medica.  In  the  year  1843,  Mr.  Alexander  Ure,  of  London,  called  attention  to 
the  extraordinary  solvent  power  of  a  solution  of  lithia  over  uric  acid,  with  which, 
unlike  the  other  alkalies,  it  forms  a  very  soluble  salt,  and  suggested  its  injection 
into  the  bladder,  for  the  solution  or  disintegration  of  uric  acid  calculi.  In  1857, 
Dr.  Garrod,  of  London,  gave  it  internally  in  cases  of  gout  and  gouty  diathesis 
in  reference  to  the  same  property,  as  well  as  in  consideration  of  its  low  combining 
number,  and  consequent  extraordinary  neutralizing  power.     From  these  properties, 

*  Effervescing  Carbonate  of  Lithium.  Take  of  Citric  Acid  40  parts,  Bicarbonate  of  Sodium  50  parts, 
and  Carbonate  of  Lithium  10  parts.  Powder  and  mix  well,  then  introduce  into  a  wide  flat-bottomed 
di.sh,  and  heat  to  about  100°  C.  (212°  F.),  stirring  constantly  until  the  powder  becomes  granular. 
Separate  the  granules  of  uniform  size  by  means  of  appropriate  sieves,  and  preserve  them  in  well- 
stopped  bottles. 
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it  is  admirably  adapted  to  cases  in  which  it  is  desirable  to  eliminate  uric  acid  from 
the  system,  and  especially  to  cases  of  gout,  in  which  there  is  a  strong  indication  to 
prevent  the  formation  of  insoluble  salts  of  uric  acid,  and  their  deposition  in  the 
bladder,  kidneys,  or  joints,  and  to  favor  the  solution  of  such  salts  when  already  formed, 
as  in  the  cbalky  deposits  in  the  joints  and  ligamentous  tissues  of  gouty  patients, 
consisting  chiefly  of  urate  of  sodium.  Dr.  Garrod  has,  moreover,  found  the  car 
bonate  of  lithium,  in  dilute  solution,  not  only  to  exceed  the  other  alkalies  in  ren- 
dering the  urine  neutral  or  alkaline,  but  also  to  act  powerfully  as  a  diuretic,  probably 
more  so  than  the  corresponding  salts  of  potassa  and  soda.  {Med.  Times  and  Gaz., 
March,  18»J-t,  p.  303.)  The  dose  of  carbonate  of  lithium  is  from  five  to  fifteen 
grains  (0-52  to  l*  Gm.),  and  is  most  advantageously  given  in  carbonic  acid  water. 
Off.  Prep.  Liquor  Lithias  Effervescens,  Br.;  Litbiae  Citras,  Br. 

LITHII  CITRAS.  U.S.,  Br.     CUrate  of  Lithium. 

Lia  Ce  Ho  Or ;  210.  (lIth'I-I  CI'TRAS.)  3LiO,  Cu  Hj  Ou ;  210. 

Lithise  Citras,  Br.;  Lithiam  Citricam ;  Citrate  of  Liihia,  E.;  Citrate  de  Licbine,  Fr.,-  Citronen- 
sanres  Lithium,  G. 

"  Take  of  Carbonate  of  Lithia  fifty  grains;  Citric  Acid,  in  crystals,  ninety  grains; 
Warm  Distilled  Water  one  fluidrrunce.  Dissolve  the  Citric  Ac-id  in  the  Water,  and 
add  the  Carbonate  of  Lithia,  in  successive  portions,  applying  heat  until  effervescence 
ceases,  and  a  perfect  solution  is  obtained.  Evaporate  by  a  steam  or  sand-bath  till 
water  ceases  to  escape,  and  the  residue  is  converted  into  a  viscid  liquid.  This  should 
be  dried  in  an  oven  or  air-chamber  at  the  temperature  of  about  240°,  then  rapidly 
pulverized,  and  enclosed  in  a  stoppered  bottle."  Br.  No  process  is  given  in  the 
U.S.  P.  1880  for  this  salt. 

To  saturate  the  50  grains  of  carbonate  of  lithium  directed  by  the  British  Phar- 
macopoeia. 90-54  grains  of  the  crystallized  acid  will  be  required ;  so  that  there  is  a 
slight  deficiency  on  the  part  of  the  acid ;  whereas  it  should  be  in  slight  excess,  and, 
according  to  Mr.  Squire,  100  grains  of  the  acid  should  be  used  instead  of  90  grains. 
(See  also  P.  J.  Tr.,  Sept.  11,  1875.)  This  proportion  was  employed  in  the  U.  S. 
Pharmacopoeia  process  of  1870.  See  foot-note.*  "Citrate  of  Lithium  should  be 
kept  in  well-stopped  bottles."  U.  S. 

Properties.  Citrate  of  Lithium  is  in  the  form  of  a  white  powder,  "  deliquescent 
on  exposure  to  air,  odorless,  having  a  slightly  cooling,  faintly  alkaline  taste,  and 
a  neutral  reaction.  Soluble  in  55  parts  of  water  at  15°  C.  (59°  F.),  and  in  2-5 
parts  of  boiling  water ;  only  slightly  soluble  in  alcohol.  When  exposed  to  a  red 
heat,  the  salt  chars,  emits  inflammable  vapors,  and  finally  leaves  a  black  residue 
having  an  alkaline  reaction,  which  imparts  a  crimson  color  to  a  non-luminous  flame. 
The  aqueous  solution  of  the  salt,  mixed  with  test-solution  of  chloride  of  calcium, 
deposits  a  white  precipitate  on  boiling.  On  dissolving  the  residue,  left  on  ignition, 
in  diluted  hydrochloric  acid,  and  evaporating  the  filtered  solution  to  drj-ness,  the 
residue  should  respond  to  tl>e  testa  of  purity  mentioned,  for  the  corresponding  resi- 
due, under  Lithii  Benzoas."  U.  S.  That  the  salt  is  a  citrate  will  be  shown  by  its 
solution  becoming  turbid  when  boiled  with  lime-water,  but  clear  again  on  cooling. 
{Brande  and  Taylor.)  "  Twenty  grains  of  it,  burned  at  a  low  red  heat,  with  free 
access  of  air,  leave  10-6  grains  of  white  residue."  Br.  In  other  words,  20  grains  of 
the  salt  yield  10-6  grains  of  carbonate  of  lithium ;  for  all  the  acid  with  its  carbon 
must  be  consumed  in  the  process. 

Medical  Properties  and  Uses.  These  are  essentially  the  same  as  those  of  the 
carbonate,  as  the  citric  acid  is  burnt  up  in  the  system  and  a  carbonate  of  lithium 
formed,  which  is  finally  eliminated  by  the  kidneys.  While  thus  acting  like  the  car- 
bonate, it  has  the  advantages  over  that  salt  of  having  a  less  disagreeable  taste,  and 
of  being  less  disposed  to  irritate  the  stomach  ;  the  same  advantages  that,  in  many 

♦"Take  of  Carbonate  of  Lithiam  one  hundred  graint;  Citric  Acid,  in  crystal?,  tico  hundred 
gratut:  Distilled  Water  ttco  flnidonncet.  Dissolve  the  Citric  Acid  in  the  water  gently  heated,  and 
to  the  solution,  gradually  add  the  Carbonate  of  Lithium  until  perfectly  dissolved,  beating  the  solu- 
tion so  long  ng  effervescence  is  produced.  Evaporate,  by  means  of  a  steam  or  sand-bath,  to  a  vis- 
cid consistencp,  dry  the  residue  in  an  oven,  at  a  temperature  of  about  240°,  then  rapidly  pulverire 
it,  and  preserve  the  powder  in  &  well-stopped  bottle."  U.  S.  1870. 
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instances,  the  citrate  of  potassium  has  over  the  carbonate  of  that  alkali.     The  dose 
is  from  ten  to  thirty  grains  (0*65  to  1-95  Gm.). 

LITHII  SALICYLAS.    U.  S.     Salicylate  of  Lithium. 

2LiCT  Hs  O3.  H2O  ;  306.        (LITH'l-i  saL-I-CY'LAS.)       LiO,  HO,  Cm  Ih  O4.  HO .  153. 

No  process  is  given  in  the  Pharmacopoeia  for  this  new  oflScinal.  It  may  be  pre- 
pared by  adding  to  a  mixture  of  eleven  parts  of  salicylic  acid  and  three  parts  of 
lithium  carbonate  twenty-five  parts  of  water,  and  heating  until  efi'ervescence  ceases, 
filtering  and  evaporating.  It  may  be  obtained  in  crystals,  and  "  should  be  kept  iu 
well-stopped  bottles."    11.  S. 

Properties.  "  A  white  powder,  deliquescent  on  exposure  to  air,  odorless,  or 
nearly  so,  having  a  sweetish  taste,  and  a  faintly  acid  reaction.  Very  soluble  in 
water  and  in  alcohol.  When  strongly  heated  the  salt  chars,  emits  inflammable  vapors, 
and  finally  leaves  a  black  residue  having  an  alkaline  reaction,  and  imparting  a 
crimson  color  to  a  non-luminous  flame.  On  supersaturating  the  dilute  aqueous 
solution  with  hydrochloric  acid,  a  bulky,  white  precipitate  is  obtained,  which  is 
soluble  in  boiling  water,  from  which  it  crystallizes  on  cooling;  also  soluble  in  ether; 
and  producing  an  intense  violet  color  with  ferric  salts.  The  aqueous  solution  should 
be  colorless  and  should  not  effervesce  on  the  addition  of  an  acid  (abs.  of  carbonate). 
When  agitated  with  15  parts  of  concentrated  sulphuric  acid,  the  salt  should  nob 
impart  any  color  to  the  acid  within  fifteen  minutes  (abs.  of  foreign  organic  matters). 
On  dissolving  the  residue,  left  on  ignition,  in  diluted  hydrochloric  acid,  and  evapo- 
rating the  filtered  solution  to  dryness,  the  residue  should  respond  to  the  tests  of 
purity  mentioned,  for  the  corresponding  residue,  under  Lithii  Benzoas."    U.  S. 

Medical  Properties.  This  salt  has  probably  been  introduced  into  the  Pharma- 
copoeia as  a  remedy  in  gout  and  rheumatism,  as  uniting  the  virtues  of  salicylic  acid 
and  lithia.  It  will  probably  be  found  efiicient,  and  has  the  great  advantage  over 
salicylic  acid  of  being  freely  soluble  in  water  and  much  less  irritant  to  the  stomach. 
Every  drachm  of  it  contains  about  57'25  grains  of  salicylic  acid  and  2-75  grains 
of  lithium.  The  dose  is  from  twenty  to  forty  grains  (1-3  to  2-6  Gm.),  to  be  givea 
in  an  aromatized  syrup. 

LOBELIA.   U.S.,  Br.     Lobelia. 

(LO-BE'LI-A.) 

"  The  leaves  and  tops  of  Lobelia  inflata,  Linne  (JVat.  Ord.  Lobeliaceae),  collected 
after  a  portion  of  the  capsules  have  become  inflated."  U.  S.  "  The  dried  flowering 
herb."  Br. 

Herba  Lobeliie,  P.G.;  Indian  Tobacco;  Herbe  de  Lob61ie  enflee,  Fr.;  Lobelienkraut,  G. 

Gen.  Cli.  Calyx  five-cleft.  Corolla  irregular,  five-parted,  cleft  on  the  upper  side 
nearly  to  the  base.  Anthers  united  into  a  tabe.  Stigma  two  lobed.  Capsule  in- 
ferior or  serai-superior,  two  or  three-celled,  two-valved  at  the  apex.      Torrey. 

Lobelia  inflata.  Willd.  Sp.  Plant,  i.  946  ;  Bigelow,  Am.  Med.  Bot.  i.  177  ;  Bar- 
ton, Med.  Bot.  i.  181  ;  Carson,  Illust.  of  Med.  Bot.  i.  60,  ^\.  b\;  B.  &  T.  162. 
This  species  of  Lobelia,  often  called  Indian  tobacco,  is  an  annual  or  biennial  in- 
digenous plant,  usually  a  foot  or  more  in  height,  with  a  fibrous  root,  and  a  solitary, 
erect,  angular,  very  hairy  stem,  much  branched  about  midway,  but  rising  consider- 
ably above  the  summits  of  the  highest  branches.  The  leaves  are  scattered,  or  al- 
ternate, petiolate,  the  upper  sessile,  ovate,  or  oblong,  about  two  inches  (5  cm.) 
long,  irregularly  toothed,  pubescent,  pale  green.  The  flowers  are  numerous,  small, 
disposed  in  leafy  terminal  racemes,  and  upon  short  axillary  footstalks.  The  calyx 
is  five-toothed  and  much  inflated  in  fruit.  The  corolla,  which  is  of  a  delicate  blue, 
has  a  labiate  border,  with  the  upper  lip  divided  into  two,  the  lower  into  three  seg- 
ments. The  united  anthers  are  curved,  and  enclose  the  stigma.  The  fruit  is  an 
oval,  striated,  inflated  capsule,  crowned  with  the  persistent  calyx,  and  containing, 
in  two  cells,  numerous  very  small,  brown  seeds.* 

*  In  case  of  poisoning  by  lobelia,  the  seeds  may  be  recognized  by  the  following  microscoj>io 
characters.  (Fred.  Curtis,  Land.  Med.  Gm.,  July,  1851.)  They  are  almond-shaped,  about  l-30th 
of  an  inch  long  by  l-75th  broad,  puce-colored,  regularly  marked  with  longitudinal  ridges  and  fur- 
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Lobelia  hiflata  is  a  very  common  weed,  growing  on  the  roadsides,  and  in  neg- 
lected fields,  throughout  the  United  States.  Its  flowers  begin  to  appear  towards 
the  end  of  July,  and  continue  to  expand  in  succession  till  the  occurrence  of  frost. 
All  parts  of  it  are  medicinal ;  but,  according  to  Dr.  Eberle,  the  root  and  inflated 
capsules  are  most  powerful.  The  plant  should  be  collected  in  August  or  Septem- 
ber, when  the  capsules  are  numerous,  and  should  be  carefully  dried.  It  may  be 
kept  whole,  or  in  powder.  As  found  in  commerce,  it  is  often  in  oblong  compressed 
cakes,  prepared  by  the  Shakers  or  herb-dealers. 

Dried  lobelia  has  a  slight  irritating  odor,  and  when  chewed,  though  at  first  with- 
out much  taste,  soon  produces  a  burning  acrid  impression  upon  the  posterior  parts 
of  the  tongue  and  palate,  very  closely  resembling  that  occasioned  by  tobacco,  and 
attended,  in  like  manner,  with  a  flow  of  saliva  and  a  nauseating  effect.  The  pow- 
der is  greenish.  The  plant  yields  its  virtues  readily  to  water  and  alcohol.  Water 
distUled  from  it  has  its  odor  without  its  acrimony.  Prof.  Procter  found  the  plant 
to  contain  an  odorous  volatile  principle,  probably  volatile  oil  ;  a  peculiar  alkaline 
principle  named  lobeline ;  a  peculiar  acid,  first  noticed  as  distinct  by  Pereira,  called 
lohelic  add ;  besides  gum,  resin,  chlorophyll,  fixed  oil,  lignin,  salts  of  lime  and  po- 
tassa,  and  oxide  of  iron.  The  seeds  contain  at  least  twice  as  much  of  lobeline,  in 
proportion,  as  the  whole  plant,  which  yielded  only  one  part  in  five  hundred.  They 
contain  also  30  per  cent,  of  a  nearly  colorless  fixed  oil,  having  the  drying  property 
in  an  extraordinary  degree.  Lobeline  was  obtained  by  Prof  Procter  by  the  follow- 
ing process.  The  seeds  were  treated  with  alcohol  acidulated  with  acetic  acid,  until 
deprived  of  acrimony,  and  the  tincture  was  evaporated  ;  the  resulting  extract  waa 
triturated  with  magnesia  and  water,  and,  after  repeated  agitation  for  several  hours, 
the  liquor,  holding  lobeline  in  solution,  was  filtered  ;  this  was  then  shaken  repeatedly 
with  ether  until  no  longer  acrid  ;  and  the  ethereal  solution,  having  been  decanted, 
was  allowed  to  evaporate  spontaneously.  The  residue,  which  was  reddish  brown 
and  of  the  consistence  of  honey,  was  deprived  of  coloring  matter  by  dissolving  it 
in  water,  adding  a  slight  excess  of  sulphuric  acid,  boiling  with  animal  charcoal,  sat- 
urating with  magnesia,  filtering,  agitating  with  ether  until  this  fluid  had  deprived 
the  water  of  acrimony,  and  finally  decanting,  and  allowing  the  ether  to  evaporate. 
Thus  obtained,  lobeline  is  a  yellowish  liquid,  lighter  than  water,  of  a  somewhat  aro- 
matic odor,  and  a  very  acrid  durable  taste.  It  is  soluble  in  water,  but  much  more 
copiously  in  alcohol  and  ether ;  and  the  latter  fluid  readily  removes  it  from  its  aque- 
ous solution.  It  has  an  alkaline  reaction,  and  forms  soluble  and  crystallizable  salts 
with  sulphuric,  nitric,  and  hydrochloric  acids,  and  a  very  soluble  but  not  crystalliz- 
able salt  with  acetic  acid.  It  forms  an  insoluble  compound  with  tannic  acid,  which 
instantly  precipitates  it  from  its  solution.  By  a  boiling  heat  it  is  entirely  decom- 
posed, losing  all  its  acrimony ;  but,  when  combined  with  acids,  it  may  be  subjected 
to  ebullition  with  water  without  change.  Prof.  Procter  introduced  a  grain  of  it 
diluted  with  water  into  the  stomach  of  a  cat,  which  became  immediately  prostrate, 
remained  for  an  hour  nearly  motionless,  with  dilated  pupils,  and  had  not  wholly  re- 
covered at  the  end  of  fifteen  hours.  It  did  not  occasion  vomiting  or  purging.  There 
can  be  little  doubt  that  it  is  the  narcotic  principle  of  lobelia.  {A.  J.  P.,  ix.  105,  and 
xiii.  1.)*  Enders  has  also  isolated  the  acrid  substance  of  the  drug,  and  gives  to  it 
the  name  lobelacrin.  It  is  obtained  in  warty  tufts  of  a  brown  color,  soluble  in  ether 
and  chloroform,  but  only  slightly  in  water.  It  is  decomposed  by  boiling  with  dilute 
acids  or  alkalies  into  sugar  and  lobelic  acid.  Lewis  (P.  J.  Tr.  [3],  10,  p.  56)  con- 
siders lobelacrin  as  only  a  mixture  of  lobeliate  of  lobeline  with  free  lobelic  acid. 
(^Pharmacographia,  2d  ed.,  p.  400.)     The  late  Dr.  S.  Colhoun,  of  Philadelphia, 

rowi,  and  cross  ridges  generally  at  right  angles  with  the  former  ;  so  that  the  surface  presents  the 
appearance  of  basket-work.  No  other  seeds  could  be  mistaken  for  them,  except  those  of  Lobelia 
cardinalit,  which,  however,  are  larger,  coarser,  of  a  lighter  color,  and  with  the  superficial  rectan- 
gular chequering  less  distinct. 

*Mr.  William  Bastick,  of  London,  published  {P.J.  Tr.,  Dec.  1850)  an  article  on  lobeline,  ap- 
parently in  entire  ignorance  of  the  previous  work  of  Prof.  Procter.  His  process  does  not  differ 
essentially  from  that  above  given.  In  one  magnesia  is  used  to  decompose  the  native  salt  of  lobe- 
line, in  the  other  lime  ;  the  caustic  alkalies  not  being  applicable  to  the  purpose,  as  they  decompose 
this  alkaloid  with  great  facility. 
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was  the  first  to  announce  the  existence  of  a  peculiar  principle  in  lobelia,  capable  of 
forming  salts  with  the  acids  ;  but  he  did  not  obtain  it  in  an  isolated  state.  An  im- 
portant inference  from  the  effects  of  heat  upon  lobeline  is,  that,  in  preparing  lobelia 
for  use,  the  plant  should  never  be  heated  in  connection  with  a  salifiable  base. 

Medical  Properties  and  Uses.  Lobelia  is  said  to  have  been  used  as  a  medicine 
by  the  aborigines  of  America,  but  was  first  brought  into  general  professional  notice 
by  the  Rev.  Dr.  Cutler,  of  Massachusetts.  The  leaves  or  capsules,  chewed  for  a 
short  time,  occasion  giddiness,  headache,  general  tremors,  and  ultimately  nausea 
and  vomiting.  When  swallowed  in  the  full  dose,  the  medicine  produces  speedy 
and  severe  vomiting,  attended  with  continued  and  distressing  nausea,  copious  sweat- 
ing, and  great  general  relaxation.  When  toxic  doses  are  taken,  these  symptoms 
are  very  severe,  and  have  added  to  them  burning  pain  in  the  fauces  or  oesophagus, 
progressive  failure  of  voluntary  motion,  rapid,  feeble  pulse,  fall  of  temperature, 
and  finally  collapse  with  stupor  or  coma ;  in  some  cases  convulsions  precede  death. 
Death  has  often  resulted  from  its  empirical  use.  Its  poisonous  effects  are  most 
apt  to  occur,  when,  as  sometimes  happens,  it  is  not  rejected  by  vomiting.  The  ex- 
periments of  Dr.  I.  Ott  upon  the  lower  animals  show  that  the  poison  causes  paralysis 
of  the  motor  nerve  trunks,  the  peripheral  vagi,  and  probably  also  of  the  vaso-mutor 
centres.  Death  seems  to  occur  from  failure  of  respiration,  due,  in  part  at  least, 
to  the  condition  of  the  motor  nerves. 

As  an  emetic,  lobelia  should  never  be  used  ;  at  present  it  is  rarely  employed  at  all 
except  in  spasmodic  asthma,  the  paroxysms  of  which  it  often  greatly  mitigates,  and 
sometimes  wholly  relieves,  even  when  not  given  in  doses  suflSciently  large  to  vomit. 
It  was  from  the  relief  obtained  from  an  attack  of  this  complaint  in  his  own  person, 
that  Dr.  Cutler  was  induced  to  recommend  the  medicine.  It  has  been  used  ;ilso  in 
catarrh,  croup,  pertussis,  and  other  laryngeal  and  pectoral  affections,  but  is  chiefly 
valuable  where  there  is  bronchial  spasm,  and  must  always  be  employed  with  caution. 
It  has  been  employed  effectually,  in  small  doses  repeated  so  as  to  sustain  a  slight 
nausea,  for  producing  relaxation  of  the  os  uteri.  (Am.  Journ.  of  Med.  Sci.,  xvii. 
248);  also  successfully  in  tetanus.  (Char.  Med.  Jour,  and  Rev.,  xi.  58.)  The 
tincture  affords  the  most  eligible  mode  of  administration ;  in  asthmatic  cases  it 
may  be  given  in  doses  of  fifteen  minims  (09  C.c.)  every  hour  until  an  effect  is 
produced.     The  fluid  extract,  tincture,  and  vinegar  are  oflBcinal. 

Two  other  species  of  Lobelia  have  attracted  some  attention  from  medical  writers. 
L.  cardinalis  or  cardinal  flower,  distinguished  for  its  showy  red  flowers,  is  supposed 
to  possess  anthelmintic  properties,  but  is  seldom  used.  L.  syphilitica  is  said  to 
have  been  used  by  the  Indians  in  the  cure  of  syphilis,  but  has  been  found  wholly 
inefficacious  in  that  complaint.  It  is  emetic  and  cathartic,  and  appears  also  to 
possess  diuretic  properties;  whence  it  has  been  conjectured  that  it  might  have 
proved  serviceable  in  gonorrhoea.  Dr.  Chapman  states  that  it  has  been  employed, 
as  he  has  been  informed,  by  some  practitioners  of  the  western  country  in  dropsy, 
and  not  without  success.  The  root  is  the  part  used.  Both  these  species  of  Lobelia 
arc  indigenous.  For  a  more  detailed  account  of  them,  the  reader  is  referred  to  Dr. 
W.  P.  C.  Barton's  Medical  Botany. 

Off.  Prep.  Acetum  Lobelise,  (J.  S.;  Extractum  Lobelise  Fluidum,  U.  S.;  Tinc- 
tura  Lobelias ;  Tinct.  Lobelise  ^therea,  Br. 

LOTIONES.     Lotions. 

(L0-TI-O'NE§— lo-8he-o'nez. ) 
Washes;  Lotions.  Fr. ;  Waschungen,  G. 

This  class  has  been  introduced  into  the  Br.  Pharmacopoeia,  in  order  to  give  oflS- 
cinal  recognition  to  two  preparations,  the  black  wash,  or  lotio  nigra,  and  the  yellow 
wash,  or  lotio  flava,  which  have  been  long  in  use,  and  which  will  be  found  treated 
of  under  Calomel  and  Corrosive  Sublimate  at  pages  752  and  747  of  this  work. 
Nothing  more  will  be  necessary  here  than  to  give  the  British  formulas. 
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LOTIO  HYDRARGYRI   FLAVA.  Br.     YeUow  Mercurial  LotUm. 

(LO'TI-O  HY-DRAR'9Y-Ki  FLA'YA— lO'gh^.) 

Aqua  Phagedaenica,  P.  G.;  Yellow  Wash ;  Eau  phagedenique,  Eau  dirine  de  Fernel,  Fr.; 
Phagedanisches  Wasser,  Altschadenwasser,  G. 

"Take  of  Perchloride  of  Mercury  [Corrosive  Sublimate]  eighteen  grains  ;  Solu- 
tion of  Lime  ten  Jiuidounces.  Mix." 

LOTIO  HYDRARGYRI   NIGRA.  Br.     Black  Mercurial  Lotion. 

(LO'TI-O  HY-DBAR'9Y-Ri  NI'GRA.) 

Aqua  Phagedaenica  Nigra,  P.G.;  Aqua  Nigra,  Aqua  Mercarialis  Nigra;  Black  Wash;  Eau 
phagedenique  noire,  Fr.;  Schwarzes  Wasser,  G. 

"  Take  of  Subchloride  of  Mercury  [Calomel]  thirty  grains;  Solution  of  Lime 
ten  Jiuidounces.  Mix." 

LUPULINUM.   U.S.     Lupulin. 

(LU-Pn-Li'NUM.) 

"  The  glandular  powder  separated  from  the  strobiles  of  Humulus  Lupulus.  Linn^. 
{Nat.  Ord.  Urticacese,  Cannabineae.)"  U.  S. 

Lupulina,  Pharm.  1870;  Glandulae  Lupuli,  P.G.;  Lupuline,  Lupulite,  Fr.;  Hopfcnmehl,  Lu- 
pulin, 6^. 

Lupulin  is  officinally  described  as  "bright  brownish  yellow,  becoming  yellowish 
brown,  resinous,  consisting  of  minute  granules  which,  as  seen  under  the  microscope, 
are  subglobular,  or  rather  hood-shaped,  and  reticulate;  aromatic,  and  bitter.  When 
agitated  with  water  and  allowed  to  stand,  no  considerable  sediment  (sand,  etc.) 
should  be  deposited.  When  ignited,  Lupulin  should  not  leave  more  than  8  per 
cent,  of  ash."    U.S.     See  Humulus  (page  744). 

Off.  Prep.  Extractum  Lupulini  Fluidum  ;  Oleoresina  Lupulini.    U.  S. 

LYCOPODIUM.  U.S.     Lycopodium. 

(Lt-CO-PO'DI-fM.) 

"  The  sporules  of  Lycopodium  clavatuni,  Linne,  and  of  other  species  of  Lycopo- 
dium.    (Kat.  Ord.  Lycopodiaceae.)''  U.  S. 

Semen  Lycopodii,  Pulvis  Lvcopodii,  Sulphur  Vegetabile :  Lycopode,  Sonfre  v^g^tal.  Pied  de 
Loup.  Fr.;  Genieiner  Barlapp,  Kolbenmoos,  Barlappsamen,  Streupulver,  HexenuchI,  G.;  Licopo- 
dio,  /t.,  Sp. 

Gen.  Ch.  Thecse  unilocular,  of  one  or  two  forms  ;  that  containing  powder  some- 
what reniform  and  two-valved,  the  other  roundish,  three-  or  four-valved.  Lindley. 

Lycrrpodium  clavatum.  Linn.  Sp.  Plant.  1564;  B.  &  T.  299.  This  plant,  com- 
monly called  club-moss,  has  a  trailing,  branching  stem,  several  feet  long,  and  thickly 
beset  with  linear-lanceolate,  flat,  riblcss,  smooth,  partly  serrate  leaves,  with  a  capil- 
lary point,  curved  upward,  and  of  a  deep  green  color.  The  flowers  are  in  terminal 
spikes,  single  or  in  pairs,  with  crowded  ovate,  entire,  pointed  scales,  and  yellow 
thecae  or  capsules.      The  plant  is  a  native  of  Europe  and  this  country. 

The  capsules  of  this  lycopod,  and  of  others  belonging  to  the  same  genus,  contain 
a  fine  dust  or  powder,  which  is  collected  in  Switzerland  and  Germany,  and  used  in 
the  shops  of  Europe  under  the  name  of  lycopodium,  or  vegetable  sulphur.  It  is  this 
that  constitutes  the  oflBcinal  part  of  the  plant,  of  which  it  is  the  seeds  or  sporules. 
It  is  *'  a  fine  powder,  pale  yellowish,  very  mobile,  inodorous,  tasteless,  floating  upon 
water,  and  not  wetted  by  it,  burning  quickly  when  thrown  into  a  flame.  Under 
the  microscope  the  granules  are  seen  to  be  four-sided,  reticulated,  with  short  pro- 
jections on  the  edges.  Lycopodium  should  be  free  from  pollen,  starch,  sand,  and 
other  impurities,  all  of  which  are  easily  detected  by  means  of  the  microscope."  U.  S. 
Bucholz  in  1807  pointed  out  the  existence  of  a  fixed  oil.  Fliickiger,  however,  by 
thoroughly  comminuting  the  spores  of  lycopodium  with  sand,  obtained  47  per 
cent,  of  a  bland  oil  which  does  not  congeal  even  at  — 15°  C  (5°  F.).  Stenhouse 
found  volatile  bases  to  be  present  in  very  small  amount.  The  ash  amounts  to  4 
per  cent.  It  contains  alumina,  1  per  cent,  of  phosphoric  acid,  and  is  not  alkaline. 
I^Pharmacographia,  2d  ed.,  p.  732.)     It  is  said  to  be  often  adulterated  with  the 


906  Lycopodium. — Macis. — Magnesia.  part  i. 

pollen  of  the  pines  and  firs,  and  sometimes  with  talc  and  starch.  In  Nashville,  Tenn., 
a  specimen  came  into  the  possession  of  Mr.  Benj.  Lillard,  which  was  found  to  con- 
tain one-half  of  its  bulk  of  dextrin.  {Chicago  Pharmacist,  Sept.  1873.)  In  medi- 
cine, it  is  used  as  an  absorbent  application  to  excoriated  surfaces,  especially  those 
which  occur  in  the  folds  of  the  skin  in  infants.  In  pharmacy  it  answers  the 
purpose  of  facilitating  the  rolling  of  the  pilular  mass,  and  of  preventing  the  adhe- 
sion of  the  pills  when  formed.  The  moss  itself  has  been  esteemed  diuretic,  anti- 
spasmodic, etc.,  and  has  been  employed,  in  the  form  of  decoction,  in  rheumatism, 
epilepsy,  and  complaints  of  the  lungs  and  kidneys,  and  has  been  supposed  to  be  of 
great  service  in  the  removal  of  plica  Polonica.     It  has,  however,  fallen  into  discredit. 

MACIS.  U.S.     Mace. 

(MA'CIS.) 

"  The  arillus  of  the  fruit  of  Myristica  fragrans.  Houttuyn.  {Nat.  Ord.  Myristi- 
cacese.)"    U.S. 

Arillus  MyristicaBj  Macis,  Fleur  de  Muscade,  Fr.;  Muskatbliithe  (Macis),  G.;  Macis,  It.; 
Macias,  Sp. 

Gen.  Ch.  Male.  Calyx  none.  Corolla  bell-shaped,  trifid.  Filament  columnar. 
Anthers  six  or  ten  united.  Female.  Calyx  none.  Corolla  bell-shaped,  trifid,  de- 
ciduous. Style  none.  Stigmas  two.  Drupe  with  a  nut  involved  in  an  arillus  with 
one  seed.   Willd. 

Mace  is  in  the  shape  of  "  narrow  bands,  one  inch  (25  mm.)  or  more  long,  some- 
what branched  and  lobed  above,  united  to  broader  bands  below ;  brownish  orange ; 
fatty  when  scratched  or  pressed ;  odor  fragrant ;  taste  warm  and  aromatic."  U.  S. 
It  contains  from  7  to  9  per  cent,  of  a  volatile  oil,  the  greater  portion  of  which, 
according  to  Schucht,  consists  of  macewe,  CjoHjg,  boiling  at  160°  C.,  and  considered 
by  Koller  as  identical  with  myristicene,  the  terpene  in  nutmegs,  though  this  is  con- 
sidered as  doubtful  by  Fltickiger;  a  fixed  oil,  odorous,  yellow,  soluble  in  ether,  in- 
soluble in  boiling  alcohol ;  another  fixed  oil,  odorous,  red,  soluble  in  alcohol  and 
ether  in  every  proportion ;  a  peculiar  gummy  matter,  analogous  to  amidin  and 
gum  ;  and  a  small  proportion  of  ligneous  fibre,  Fliickiger  finds  that,  instead  of  the 
fats  just  described,  there  is  some  25  per  cent,  of  resin.  (Pharmacographia,  p.  509.) 
Mace  yields  a  volatile  oil  by  distillation,  and  a  fixed  oil  by  pressure.  Neumann 
found  the  former  heavier  than  water.  The  latter  is  less  consistent  than  the  fixed 
oil  of  nutmeg.  Mace  is  inferior  when  it  is  brittle,  less  than  usually  divided,  whitish 
or  pale  yellow,  or  with  little  taste  and  smell.  (See  Myristica.) 

MAGNESIA.  U.  S.     Magnesia.     {Light  Magnesia^ 

MgO  ;   40.  (MAG-NE-§I-A.)  MgO ;  20. 

Magnesia  Levis,  Br.;  Magnesia  Usta,  P.G.;  Magnesia  Calcinata ;  Calcined  Magnesia;  Mag- 
nesie,  Magnesie  calcinee,  Fr.;  Gebrannte  Magnesia,  G. 

"  Take  of  Light  Carbonate  of  Magnesia  four  ounces.  Put  it  into  a  Cornish  or 
Hessian  crucible  closed  loosely  by  a  lid,  and  expose  it  to  a  low  red  heat  until  a  small 
quantity,  taken  from  the  centre  of  the  crucible,  when  it  has  been  cooled,  and  dropped 
into  diluted  sulphuric  acid,  causes  no  eifervescence."  Br. 

In  the  British  Pharmacopoeia  directions  are  given  for  preparing  two  forms  of 
magnesia,  one  called  Magnesia  Levis,  or  Light  Magnesia,  from  the  Light  Carbo- 
nate, and  the  other  simply  Magnesia,  from  the  heavy  carbonate,  which  it  designates 
as  Carbonate  of  Magnesia.  It  is  the  former  which  corresponds  with  our  ordinary 
magnesia. 

By  exposure  to  a  red  heat,  the  water  and  carbonic  acid  of  the  carbonate  of  mag- 
nesium are  expelled,  and  the  earth  is  obtained  pure.  According  to  Dr.  Black,  the 
carbonate  loses  seven -twelfths  of  its  weight  by  calcination.  Brande  says  that  the 
loss  varies  from  50  to  60  per  cent.,  of  which  from  15  to  20  per  cent,  is  water, 
(MgCO,),  +  Mg(0H)3  +  5H,0  ^  5MgO  -f-  6H,0  +  4C0,.  About  the  close  of 
the  process  the  earth  exhibits  a  luminous  or  phosphorescent  appearance,  whi-jh  is 
said  to  be  a  good  criterion  of  its  freedom  from  carbonic  acid.  {Duncan.)  A  more 
certain  indication,  however,  is  the  absence  of  effervescence  when  hydrochloric  acid  is 
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added  to  a  little  of  the  magnesia,  previously  mixed  with  water.  It  is  an  error  to 
suppose  that  a  very  intense  heat  is  requisite  in  the  calcination.  The  temperature  of 
ignition  is  sufficient  for  the  expulsion  of  the  water  and  carbonic  acid,  and  any  increase 
serves  only  to  render  the  magnesia  harder,  denser,  less  readily  soluble  in  acids,  and 
consequently  less  useful  as  a  medicine.  In  order  to  insure  a  pure  product,  care  should 
be  taken  that  the  carbonate  employed  be  free  from  lime.  It  should  be  rubbed  to  pow- 
der before  being  introduced  into  the  pot  or  crucible  ;  and,  as  in  consequence  of  its 
levity  it  occupies  a  very  large  space,  the  plan  has  been  proposed  of  moistening  and 
compressing  it  in  order  to  reduce  its  bulk ;  but  the  French  pharmaceutical  writers 
direct  that  the  vessels  employed  should  be  sufficiently  large  to  contain  a  considerable 
quantity  of  the  carbonate,  without  the  necessity  of  resorting  to  compression.*  The 
officinal  direction,  to  keep  the  magnesia,  after  it  has  been  prepared,  in  well  closed 
vessels,  is  founded  on  the  fact  that  it  absorbs  carbonic  acid  and  water  from  the  air ; 
but,  as  the  absorption  of  the  acid  goes  on  very  slowly,  and  that  of  water  does  not 
injure  the  preparation,  the  caution  is  often  neglected  in  the  shops.  The  great  bulk 
of  the  earth  renders  its  introduction  into  small  bottles  inconvenient.  A  four-ounce 
bottle  holds  only  about  an  ounce  of  the  purest  and  finest  magnesia.  But  its  specific 
gravity  is  greatly  increased  by  trituration;  and  four  times  the  quantity  may  be  thus 
got  into  the  same  space.  The  density  of  Henry  s  Magnesia,  which  is  at  least  four 
times  that  of  the  earth  prepared  in  the  ordinary  way,  has  been  ascribed  to  this  cause. 
It  has  also  been  attributed  to  the  influence  of  intense  heat  employed  in  the  calcina- 
tion. The  conjecture  has  even  been  advanced,  that  this  magnesia,  which  has  enjoyed 
so  great  a  popularity  in  England  and  this  country,  is  prepared  by  precipitating  a  solu- 
tion of  sulphate  of  magnesium  by  caustic  potassa;  as  the  earth  afforded  by  this  plan 
is  comparatively  dense.  It  is  asserted  that  the  magnesia,  prepared  from  the  carbo- 
nate procured  by  precipitating  the  sulphate  of  magnesium  with  carbonate  of  potas- 
sium, is  softer  to  the  touch  and  bears  a  closer  resemblance  to  Henry's  than  that  pre- 
pared from  the  ordinary  carbonate.  The  fact  is  explained  by  the  presence  in  such 
magnesia  of  a  little  sulphate  of  potassium,  from  which  it  is  difficult  entirely  to  free 
it  in  consequence  of  the  sparing  solubility  of  this  salt,  and  of  a  portion  of  silica, 
which  originally  existed  in  the  carbonate  of  potassium  employed  to  decompose  the 
sulphate  of  magnesium,  and  of  which  the  carbonate  of  sodium  is  destitute.  Accord- 
ing to  Mr.  Richard  Phillips,  Jr.,  if  equivalent  quantities  of  crystallized  sulphate 
of  magnesium  and  crystallized  carbonate  of  sodium  be  boiled  together  in  water,  the 
mixture  evaporated  to  dryness,  the  residual  salts  calcined,  and  the  sulphate  of 
sodium  dissolved  out  by  water,  the  magnesia  obtained  will  be  dense.  (See  A.  J.  P., 
xvi.  118.)  By  packing  the  carbonate  closely  in  the  crucible,  or  by  moistening  and 
then  compressing  it  strongly  in  a  cloth,  before  calcination,  a  heavy  magnesia  is  ob- 
tained. The  advantages  of  Henry's  magnesia,  independently  of  the  convenience  of 
its  less  bulk,  are  its  greater  softness,  and  more  ready  miscibility  with  water.  A  prepa- 
ration similar  to  Henry's  is  made  by  T.  J.  Husband,  of  Philadelphia.  In  refer- 
ence to  the  preparation  of  heavy  magnesia,  Mr.  T.  H.  Barr,  after  trying  various 
methods,  obtained  the  best  results  either  by  precipitating  a  hot  concentrated  solution 
of  sulphate  of  magnesium  with  a  like  solution  of  carbonate  of  sodium,  or  by  decom- 
posing chloride  of  magnesium  by  heat.  (^A.  J.  P.,  xxvi.  193.)  Dr.  P.  E.  Alessandri 
proposes  the  following  method,  which  is  both  simple  and  rapid,  for  preparing  "heavy" 
calcined  magnesia.  Take  ordinary  calcined  magnesia,  free  from  carbonate,  moisten 
it,  in  a  mortar,  with  pure,  absolute  alcohol,  and  triturate  it,  at  first  gently,  afterwards 
with  some  force,  but  not  rapidly.  During  the  agitation,  the  magnesia  is  to  be  moist- 
ened three  or  four  times  with  fresh  portions  of  the  alcohol,  and  the  operation  is 

*  In  a  paper  by  M.  A.  Vee  (Joum.  de  Pharm.,  Avril,  1860,  p.  84),  it  is  stated  that  the  magnesia 
of  commerce,  in  consequence  of  imperfect  preparation,  is  often  found  dense,  granular,  harsh,  and 
of  difficult  solubility  in  the  acids.  To  remedy  this  inconvenience  the  only  method  heretofore  known 
was  to  prepare  it  in  small  quantities,  and  to  ?tir  the  magnesia  during  calcination  with  an  iron  spoon. 
The  difficulty  in  preparing  it  properly  on  the  large  scale  depends  upon  the  unequal  action  of  the  heat 
on  l.irge  masses,  so  that  the  outer  part  becomes  heated  in  excess  before  the  inner  is  sufficiently  so. 
To  remedy  this  inconvenience  M.  Vee  uses  a  furnace  and  crucible  of  a  peculiar  shape,  so  arranged 
that  the  magnesia  may  not  be  in  layers  thicker  than  seven  centimetres  (2-7  inches),  may  be  exposed 
equably  to  heat,  and  not  longer  exposed  than  may  be  necessary  for  its  decomposition.  For  an  ac- 
count %£  the  apparatus,  and  of  the  proper  method  of  management,  see  A.  J.  P.,  1862,  p.  522. 
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suspended  when  the  bulk  of  the  magnesia  appears  to  remain  stationary.  Then  remove 
the  mass,  dry  it,  rub  it  to  powder,  and  pass  it  throujrh  a  sieve.  The  product  occu- 
pies only  about  one-fifteenth  of  the  orijjinal  bulk.  {N.  R.,  March,  1882.) 

Dr.  Pereira  found  light  magnesia,  under  the  microscope,  to  exhibit  the  same  forms 
observed  in  the  light  carbonate ;  namely,  one  portion  was  amorphous  and  of  a  floc- 
culent  or  granular  cotisistence,  and  another  was  composed  of  fragments  of  prismatic 
crystals;  while  the  heavy  magnesia  was  homogeneous,  exhibiting  no  traces  of  crystals, 
and  consisting  of  minute  granules  more  or  less  cohering  into  small  soft  balls  or 
masses.  (F.  J.  Tr.,  viii.  235.) 

Properties.  Magnesia  is  a  very  light,  white,  inodorous  powder,  of  a  feeble 
alkaline  taste.  Its  sp.  gr.  is  commonly  stated  at  2-3.  It  wa.s  deemed  infusible  till 
melted  by  means  of  the  compound  blowpipe  of  Dr.  Hare.  Water  sprinkled  upon  it  is 
absorbed  to  the  extent  of  about  18  per  cent,,  but  with  scarcely  any  increase  of  temper- 
ature. It  is  almost  insoluble,  requiring,  according  to  Dr.  Fyfe,  5142  parts  of  water 
at  60°,  and  36,000  parts  of  boiling  water  for  solution.  Water  thus  impregnated  has 
no  eifect  on  vegetable  colors ;  but  magnesia  itself  produces  a  brown  stain  by  contact 
with  moistened  turmeric  paper.  Magnesia  is  a  metallic  oxide,  consisting  of  one  atom 
of  magnesium  24,  and  one  of  oxygen  16^40.  "It  is  almost  insoluble  in  water 
and  insoluble  in  alcohol,  and  is  not  altered  or  affected  by  heat.  On  stirring  1  part 
of  miignesia  with  15  parts  of  water,  in  a  beaker,  and  allowing  the  mixture  to 
stand  for  about  half  an  hour,  it  will  form  a  gelatinous  mass  of  sufficient  firmness 
to  prevent  it  from  falling  out  when  the  glass  is  inverted.  A  filtered  solution  of 
Magnesia  in  diluted  sulphuric  acid,  mixed  with  chloride  of  ammot)ium  and  super- 
saturated with  water  of  ammonia,  yields,  with  test-solution  of  phosphate  of  sodium, 
a  copious,  white  precipitate,  soluble  in  acids.  On  dropping  a  small  portion  of  Mag- 
nesia into  hot  water,  waiting  until  all  air-bubbles  have  escaped,  and  then  pouring 
the  mixture  into  an  excess  of  diluted  sulphuric  acid,  no  effervescence  should  take 
place  (abs.  of  carbonate),  nor  should  an  insoluble  residue  remain  (abs.  of  more  than 
traces  of  other  alkaline  earths).  A  solution  of  Magnesia  in  a  slight  excess  of  di- 
luted nitric  acid  should  yield,  at  most,  only  a  faint  cloudiness  with  test-solution  of 
chloride  of  barium  (limit  of  sulphate),  or  of  nitrate  of  silver  (chloride)."  U.  S. 
Magnesium  is  a  white,  very  brilliant  metal,  resembling  silver,  malleable,  fusible  at 
a  low  temperature,  and  convertible  into  magnesia  by  the  combined  action  of  air  and 
moisture.  It  burns  with  great  facility,  and  yields  by  its  combustion  a  light  which 
is  intensely  white  and  very  rich  in  chemical  activity,  so  that  it  finds  wide  application 
in  signal  lights  and  for  photography.  There  is  a  hydrate  of  magnesia  possessing  the 
formula  Mg(0Il)2.  Magnesia  forms  with  nitric  and  hydrochloric  acids,  salts  which 
are  soluble  in  alcohol  and  very  deliquescent.  It  is  precipitated  from  its  saline  solu- 
tions by  the  pure  alkalies  in  the  state  of  a  hydrate,  and  by  the  carbonates  of  potas- 
sium and  sodium  as  a  carbonate ;  but  it  is  not  precipitated  by  the  alkaline  bicarbon- 
ates,  nor  by  common  carbonate  of  ammonium. 

Magnesia  is  liable  to  contain,  as  impurities,  carbonate  of  magnesium,  fime,  alumina, 
silica,  and  small  quantities  of  the  soluble  salts  employed  or  produced  in  the  prepara- 
tion of  the  carbonate  from  which  it  is  procured.  Lime,  which  is  a  very  Irequent 
impurity,  and  imparts  to  the  magnesia  a  more  strongly  alkaline  and  more  disagree- 
able taste,  is  detected  by  oxalate  of  ammonium  or  bicarbonate  of  potassium.  Neither 
of  these  salts  disturbs  a  neutral  solution  of  pure  magnesia  in  a  dilute  acid ;  but,  if 
lime  is  present,  both  produce  a  precipitate,  the  farmer  of  oxalate,  the  latter  of  car- 
bonate of  calcium.  But,  according  to  Wittstein,  oxalate  of  calcium  is  soluble  in  the 
neutral  salts  of  magnesia,  requiring  50  parts  of  chloride  of  magnesium,  and  90  of 
the  sulphate  of  magnesium  ;  and  consequently  there  might  be  no  precipitate,  or  one 
redissolved  by  the  liquid,  should  the  proportion  of  linie  be  very  small.  {Joum.  de 
Pharm.,4:e  ser.,  iii.  216.)  As  magnesia  is  completely  dissolved  by  hydrochloric 
acid,  silica  and  other  impurities  insoluble  in  that  acid  would  be  left  behind.  Alumina 
is  indicated  by  the  production  of  a  precipitate  when  ammonia  is  added  in  excess  to 
a  solution  of  fifty  grains  of  magnesia  in  a  fluidounce  of  hydrochloric  acid.  If  the 
magnesia  contain  a  soluble  sulphate  or  carbonate,  chloride  of  barium  will  reveal  it 
by  producing  a  precipitate  with  water  digested  on  the  magnesia.     Rochelle  salt  has 
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been  found  as  an  impurity  in  magnesia,  probably  as  the  result  of  accident.  (^A.  J.  P., 
Jan.  1873.) 

Medical  Properties  and  Uses.  Magnesia  is  antacid  and  laxative,  and  is  much 
used  under  the  name  of  calcined  magnesia,  in  dyspepsia,  sick  headache,  gout,  and 
other  complaints  attended  with  sour  stomach  and  constipation.  It  is  also  a  favorite 
remedy  in  the  complaints  of  children,  in  which  acidity  of  the  primae  viae  is  often  a 
prominent  symptom.  Its  antacid  properties  render  it  useful  in  gravel  attended  with 
an  excessive  secretion  of  uric  acid.  Its  advantages  over  carbonate  of  magnesium 
are  that  it  may  be  given  in  a  smaller  dose,  and  does  not  occasion  flatulence.  The 
dose  as  a  laxative  is  from  thirty  grains  to  a  drachm  (1-95  to  39  Gm.)  ;  as  an  ant- 
acid merely,  or  antilithic,  from  ten  to  thirty  grains  (0-65  to  1"95  Gm.)  twice  a  day. 
When  it  meets  with  no  acid,  it  is  apt  to  linger  in  the  stomach  or  bowels,  and  may 
in  that  case  be  followed  by  lemonade.  It  should  be  administered  in  water  or  milk, 
and  thoroughly  triturated  so  as  to  render  the  mixture  uniform.  If  mixed  with  less 
than  14  or  15  limes  its  weight  of  water,  and  allowed  to  stand  for  a  day  or  two, 
magnesia  is  apt  to  form  a  more  or  lass  concrete  mass,  owing  to  the  production  of  a 
hydrate  of  the  earth,  and  the  solidification  of  a  portion  of  the  water.  This  change 
does  not  take  place,  or  at  least  takes  place  much  less  readily,  when  magnesia  already 
saturated  with  moisture  is  employed  instead  of  that  freshly  calcined.  It  has  been 
conjectured  that  anhydrous  magnesia  might  prove  injurious  in  the  stomach  by 
solidifying  its  liquid  contents ;  and  the  earth  which  has  become  saturated  with 
moisture  by  exposure  to  a  damp  air  is  preferably  recommended.  Freshly  precipi- 
tated hydrate  of  magnesia  will  serve  as  an  antidote  to  arsenious  acid,  though  less 
efficient  than  hydrated  sesquioxide  of  iron.  The  experiments  of  M.  Carles  have 
shown  that  the  soluble  saccharate  of  magnesium  is  not  superior  as  an  antidote  for 
arsenic  to  simple  magnesia.  Dr.  Ohleyer  {London  Lancet,  July,  1873)  employs 
magnesia  as  a  dressing  in  ulcers  and  abrasions. 

Off.  Prep.  Ferri  Oxidum  Hydratum  cum  Magnesia,  IT.  S.;  Massa  Copaibae, 
W.  S.;  Pulvis  Rhei  Compositus ;  Trochisci  Magnesias,  U.  S. 

MAGNESIA  PONDEROSA.   U.S.    Heamj  Magnesia. 

MgO;  40.  (MiG-irt'§I-A  P0y-DE-B0'S4.)  MgO;  20. 

Magnesia,  Br. 

"  A  white,  dense,  and  very  fine  powder,  corresponding  in  all  other  properties  and 
reactions  with  Magnesia.  (See  Magnesia.)"  U.  S. 

This  is  directed,  in  the  British  Pharmacopoeia,  to  be  prepared  precisely  in  the 
same  manner  as  light  magnesia,  using,  however,  the  heavy  carbonate,  named  by  it 
Carbonate  of  Magnesia.  The  two  varieties  differ,  according  to  the  Br.  Pharmaco- 
poeia, only  in  their  weight  in  the  same  bulk ;  the  volumes  corresponding  to  the 
same  weight  being  to  each  other  in  the  ratio  of  three  and  one-half  to  one. 

MAGNESII  CARBONAS.    U.S.     Carbonate  of  Magnesium. 

(3lAG-NE'§I-i  CAB-BO'\AS.) 
(MgCOs^i.  Mg  (HO)2.  5H2  O  ;  484.  (MgO,  C0,)4.  MgO,  HO.  5H0,-  242. 

Magnesiae  Carbonas,  Br.;  Carbonate  of  Magnesia;  Magnesia  Carbonica,  P.G.;  Magnesia 
Hydrico-carbonica,  Carbonas  Magnesicus,  Magnesia  Alba,  Lat.;  Carbonate  de  Magnesie,  Magn^sie 
blancbe,  Fr.;  Roblen<aure  Magnesia,  Weisse  Magnesia,  G.;  Carbonate  di  Magnesia,  It.;  Car- 
bonnto  de  Magnesia,  Sp. 

Carbonate  of  magnesium  sometimes  occurs  as  a  native  mineral  known  as  magnesite,, 
the  best  deposits  of  which  are  those  of  thS  Grecian  Archipelago,  though  a  common 
variety  is  found  in  Chester  Co.,  Pa.  That  which  is  sold  in  commerce  is  prepared 
on  a  large  scale  by  the  manufacturer.  In  the  British  Pharmacopoeia  directions  are 
given  for  preparing  it  in  two  forms  :  that  of  Magnesi.i:  Carbonas,  or  Carbonate 
of  Magnesia  ;  and  that  of  Magnesia  Carbgnas  Levis,  or  Light  Carbonate  of 
Magnesia.     The  following  are  the  directions. 

1.  Magnesli:  Carbonas.  Carbonate  of  Magnesia.  Br.  "  Take  of  Sulphate  of 
Magnesia  ten  ounces  [avoirdupois]  ;  Carbonate  of  Soda  twelve  ounces  [avoird.]  j  Boil- 
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ing  Distilled  Water  a  sufficiency.  Dissolve  the  Sulphate  of  Magnesia  and  Carbonate 
of  Soda,  each,  in  a  pint  [Imp.  Meas.]  of  the  Water,  mix  the  two  solutions,  and 
evaporate  the  whole  to  perfect  dryness,  by  means  of  a  sand-bath.  Digest  the  residue 
for  half  an  hour  with  two  pints  [Imp.  Meas.]  of  the  Water,  and,  having  collected 
the  insoluble  matter  on  a  calico  filter,  wash  it  repeatedly  with  Distilled  Water,  until 
the  washings  cease  to  give  a  precipitate  with  chloride  of  barium.  Finally,  dry  the 
product  at  a  temperature  not  exceeding  212°."  Br. 

This  is  essentially  the  old  process  of  the  Dublin  College  for  Magnesia  Carbonas 
PoNDEROSUM,  or  Heavy  Carbonate  of  Magnesia^  and  yields  a  product  which  is 
characterized,  in  the  British  Pharmacopoeia,  as  "  a  white  granular  powder,  which 
dissolves  with  effervescence  in  the  dilute  mineral  acids,  yielding  solutions  which, 
when  first  treated  with  chloride  of  ammonium,  are  not  disturbed  by  the  addition  of 
an  excess  of  solution  of  ammonia,  but  yield  a  copious  crystalline  precipitate  upon 
the  addition  of  phosphate  of  soda.  With  excess  of  hydrochloric  acid  it  forms  a 
clear  solution,  in  which  chloride  of  barium  causes  no  precipitate.  Another  portion 
of  the  solution,  supersaturated  with  ammonia,  gives  no  precipitate  with  oxalic  acid 
or  sulphuretted  hydrogen.  Fifty  grains,  calcined  at  a  red  heat,  are  reduced  to 
twenty-two." 

2.  Magnesi^e  Carbonas  Levis.  Light  Carbonate  of  Magnesia.  Br.  The  same 
quantities  of  materials  are  taken  as  in  the  preceding  formula,  the  Distilled  Water 
being  now  cold  instead  of  boiling.  The  two  salts  are  dissolved  separately,  each  in 
half  a  gallon  [Imp.  Meas.]  of  the  Water,  the  solutions  are  mix-^d,  and  the  mixture 
is  boiled  in  a  porcelain  dish  for  fifteen  minutes.  The  precipitate  is  then  washed  and 
dried  as  in  the  former  process.  The  resulting  carbonate  is  characterized,  in  the  Br. 
Pharmacopoeia,  as  "  a  very  light  powder,  which,  when  examined  under  the  micro- 
scope, is  found  to  be  partly  amorphous  with  numerous  slender  prisms  intermixed. 
The  other  characters  and  tests  are  the  same  as  those  of  carbonate  of  magnesia." 

Carbonate  of  potassium  is  less  eligible  than  carbonate  of  sodium  for  the  preparation 
of  carbonate  of  magnesium.  It  is  difficult  to  separate  the  last  portions  of  sulphate 
of  potassium  from  the  precipitate,  and  carbonate  of  potassium  usually  contains  silica, 
which  is  thrown  down  with  the  magnesia.  The  consequence  is  that,  when  prepared 
with  that  salt,  carbonate  of  magnesium  is  liable  to  be  gritty  to  the  touch,  and  to 
have  a  saline  taste.  The  following  method  is  said  to  be  pursued  by  some  of  the  best 
manufacturers.  To  a  saturated  solution  of  100  parts  of  sulphate  of  magnesium,  a 
solution  of  125  parts  of  crystallized  carbonate  of  sodium  is  gradually  added,  the 
solutions  being  constantly  stirred.  The  mixture  is  heated  to  ebullition,  to  complete 
the  precipitation  of  the  magnesia,  which  is  then  washed  with  tepid  and.finally  with 
cold  water,  until  the  washings  no  longer  give  a  precipitate  with  barium  salts.  When 
sufficiently  washed,  the  carbonate  is  allowed  to  drain  for  one  or  two  days  on  large 
linen  filters,  and  is  then  placed  in  wooden  moulds  with  a  porous  bottom  of  brick  or 
gypsum,  and  subjected  to  pressure  in  order  to  give  it  a  square  and  compact  form. 
According  to  Otto  and  Gabler,  very  pure  carbonate  of  magnesium  is  now  made  at 
Nauheim,  Germany.  Pattinson's  process  is  used.  It  depends  upon  the  fact  that,  on 
treating  calcined  dolomite,  in  the  presence  of  water,  with  carbonic  acid  under  press- 
ure, the  magnesia  dissolves  as  bicarbonate  before  any  of  the  accompanying  lime 
enters  in  solution.  The  calcined  and  finely-powdered  mineral  is  introduced,  to- 
gether with  water,  into  a  cylinder  with  a  horizontal  axis,  and,  while  it  is  being  kept  in 
constant  motion  by  a  stirring  apparatus,  carbonic  acid  gas,  under  a  pressure  of  five 
to  six  atmospheres,  is  pressed  into  it.  The  resulting  solution  of  bicarbonate  of  mag- 
nesium, which  is  perfectly  free  from  lime,  if  the  process  has  been  properly  managed, 
is  then  transferred  to  a  vertical  cylinder,  where  it  is  heated  with  steam,  whereby  car- 
bonate of  magnesium  is  separated,  which  is  collected,  formed  into  prismatic  pieces, 
and  dried.  The  carbonic  acid  gas  required  issues  from  the  earth  immediately  out- 
side of  the  factory  ;  and  the  dolomite  is  furnished  by  the  quarries  of  May  and  Urban, 
near  Dietz  and  Steelen  on  the  Lahn.  (^Arch.  d.  Pharm.,  Aug.  1880,  p.  96 ;  JV.  R., 
Sept.  1881.) 

The  density  of  carbonate  of  magnesium  is  said  to  depend  upon  the  strength  of 
the  solutions  from  which  it  is  first  precipitated,  and  its  fineness  and  softness  to  the 
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touch,  upon  the  use  of  carbonate  of  sodium  in  its  preparation.  Much  of  the  car- 
bonate of  magnesium  used  in  this  country  is  imported  from  England  and  Ireland, 
and  is  usually  made  by  Pattinson's  process,  described  above.  It  is  also  made  (1882) 
in  Philadelphia  by  Drueding  Bros. 

When  made  from  the  bittern  of  salt-works,  carbonate  of  magnesium  is  con- 
taminated with  carbonate  of  calcium,  salts  of  lime  being  contained  in  sea-water ; 
and,  when  it  is  prepared  from  magnesite,  or  from  magnesian  schist,  iron  is  almost 
always  present.  The  only  way  in  which  these  impurities  can  be  avoided,  is  to  pre- 
pare pure  sulphate  of  magnesium  by  repeated  crystallization,  and  to  use  a  pure  car- 
bonate of  sodium.  It  is  also  necessary  that  the  water  with  which  the  precipitate  is 
washed  should  be  free  from  earthy  salts,  which  would  be  decomposed  and  contami- 
nate the  magnesia. 

Properties.  Carbonate  of  magnesium  is  inodorous,  neaijy  insipid,  perfectly  white, 
smooth  to  the  touch,  and  nearly  insoluble  in  water,  requiring  2493  parts  of  cold, 
and  9000  parts  of  hot  water  for  solution.  It  is  decomposed  by  strong  heat,  by  all 
the  acids,  by  potassa,  soda,  lime,  baryta,  and  strontia,  and  by  acidulous  and  metallic 
salts.  "  Light,  white,  friable  masses,  or  a  light,  white  powder,  odorless  and  taste- 
less, insoluble  in  alcohol,  and  almost  insoluble  in  water,  to  which,  however,  it  im- 
parts a  feebly  alkaline  reaction.  When  strongly  heated,  it  loses  water  and  carbonic 
acid  gas,  and  is  converted  into  magnesia.  It  is  soluble  in  diluted  hydrochloric 
acid,  with  copious  eflPervescence.  On  supersaturating  this  solution  with  water  of 
ammonia,  and  adding  test -solution  of  phosphate  of  sodium,  a  white,  crystalline 
precipitate,  soluble  in  acids,  is  thrown  down.  Distilled  water,  boiled  with  the  salt, 
and,  after  filtration,  evaporated  to  dryness,  should  not  leave  more  than  a  trace  of 
residue.  The  salt  should  be  soluble  in  diluted  hydrochloric  acid  to  a  colorless 
liquid  ;  on  supersaturating  the  clear  solution  with  test-solution  of  carbonate  of  am- 
monium, it  should  not  be  rendered  more  than  faintly  opalescent  (abs.  of  aluminium 
or  more  than  traces  of  calcium).  A  two  per  cent,  solution  of  the  salt,  prepared 
with  the  aid  of  acetic  acid,  should  not  be  affected  by  hydrochloric  acid,  nor,  after 
addition  of  test-solution  of  carbonate  of  ammonium  with  an  excess  of  water  of 
ammonia,  by  solution  of  sulphide  of  ammonium  (abs.  of  metals).  Another  por- 
tion of  the  2  per  cent,  solution  should  not  at  once  be  rendered  more  than  faintly 
opalescent  by  test- solution  of  nitrate  of  barium  (limit  of  sulphate),  or  of  nitrate 
of  silver  (chloride)."    (I.  S. 

Two  kinds  of  carbonate  of  magnesium  are  in  use,  the  light  and  the  heavy. 
The  British  processes  for  both  have  been  already  given.  The  heavy  may  also,  ac- 
cording to  Dr.  Pereira,  be  prepared  as  follows.  "  Add  one  volume  of  a  cold 
saturated  solution  of  carbonate  of  soda  to  a  boiling  mixture  of  one  volume  of  a 
saturated  solution  of  sulphate  of  magnesia,  and  three  volumes  of  water.  Boil 
until  effervescence  has  ceased,  constantly  stirring  with  a  spatula.  Then  dilute  with 
boiling  water,  set  aside,  pour  off  the  supernatant  liquor,  and  wash  the  precipitate 
with  hot  water  on  a  linen  cloth,  afterwards  dry  it  by  heat  in  an  iron  pot."  Dr. 
Pereira  states  that  the  liffkt  carbonate,  when  examined  with  the  microscope,  is  seen 
to  consist  of  an  amorphous  powder,  more  or  less  intermingled  with  slender  prismatic 
crystals,  which  appear  as  if  they  were  eroded  or  efflorescent ;  the  heavy  carbonate 
consists  of  granules  of  various  sizes,  without  any  traces  of  the  prismatic  crystals 
observed  in  the  former  variety. 

A  solution  in  carbonic  acid  water,  prepared  by  passing  carbonic  acid  gas  into  a 
reservoir  containing  carbonate  of  magnesium  suspended  in  water,  has  been  intro- 
duced into  use  as  a  cathartic  and  antacid.  Dinneford's  Magnesia  is  a  solution  of 
this  nature.  According  to  Dr.  Christison,  it  contains  only  nine  grains  of  carbonate 
in  the  fluidounce,  though  alleged  to  contain  twice  that  quantity.  Its  taste  is  more 
disagreeable  than  that  of  the  undissolved  carbonate.  A  formula  for  this  preparation 
has  been  introduced  into  the  British  Pharmacopoeia,  with  the  name  of  Liquor 
Magnesite  Carbonatis. 

Adulterations  and  Tests.  Carbonate  of  magnesium  may  contain  an  alkaline 
carbonate  or  sulphate,  or  both,  from  insufficient  washing;  also  chloride  of  sodium, 
alumina,  and  carbonate  of  calcium.    If  water  boiled  on  it  changes  turmeric,  an  alka- 
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line  carbonate  is  indicated.  If  chloride  of  barium  produces  a  precipitate  in  the 
water,  the  presence  of  a  sulphate  or  carbonate  is  shown  ;  and  if  nitrate  of  silver 
produces  precipitation,  a  chloride  is  indicated.  When  dissolved  in  an  excess  of 
hydrochloric  acid,  an  excess  of  ammonia  will  throw  down  alumina,  which  is  almost 
always  present  in  minute  quantity ;  and  oxalate  of  ammonium,  afterwards  added  to 
the  filtered  chloride  solution,  will  throw  down  oxalate  of  calcium,  if  lime  be  present. 
If  the  same  solution,  nearly  neutralized,  be  rendered  blue  by  ferrocyanide  of  potas- 
sium, the  presence  of  iron  will  be  indicated. 

Composition.  According  to  Berzelius,  carbonate  of  magnesium  of  commerce 
(jnagacsia  alba)  is  a  combination  of  three  mols.  of  carbonate  of  magnesium  with 
one  of  hydrate  of  magnesia.  According  to  Phillips,  whose  analysis  agrees  with  a 
subsequent  one  by  Fownes,  four  mols.  of  the  carbonate  are  combined  with  one  of 
the  hydrate,  and  four  of  water.  (/*.  J.  Tr.^  iii.  480.)  The  Ibrmula  given  by  the 
British  Pharmacopoeia  is  3MgC03+  Mg(0H)2  4- ^H^O ;  in  other  words,  a  combi- 
nation of  three  mols.  of  carbonate  of  magnesium,  one  of  magnesium  hydrate,  and 
four  of  water,  while  the  U.  S.  Pharmacopoeia  of  1880  makes  it  4MgCo3  -\-  Mg 
(OH)^  +  5HjO.     The  composition  of  this  salt  varies  with  the  mode  of  preparation. 

Medical  Properties  and  Uses.  Carbonate  of  magnesium  is  antacid,  and,  by 
combining  with  acid  in  the  stomach,  becomes  generally  cathartic.  Wlien  it  under- 
goes no  change  in  the  alimentary  canal,  it  produces  no  purgative  effect.  Under 
these  circumstances,  it  may  usually  be  made  to  operate  by  following  it  with  draughts 
of  lemonade.  It  is  useful  in  all  cases  which  require  a  laxative  antacid  ;  and,  though 
apt  to  produce  flatulence  in  consequence  of  the  extrication  of  its  carbonic  acid  in 
the  stomach  and  bowels,  and  therefore  in  ordinary  cases  inferior  to  calcined  magne- 
sia, it  sometimes  operates  favorably,  in  consequence  of  this  very  property,  in  sick 
stomach  attended  with  acidity.  Carbonate  of  magnesium  is  also  an  excellent  anti- 
lithic  when  uric  acid  is  secreted  in  excess.  The  dose  is  from  half  a  drachm  to  two 
drachms  (1  to  78  Gm.),  which  may  be  given  in  water  or  milk.  In  order  that  it  may 
be  accurately  diffused  through  water,  it  should  be  previously  rubbed  down  with  syrup 
or  ginger  syrup. 

Carbonate  of  magnesium  is  a  useful  agent  for  diffusing  camphor  and  the  volatile 
oils  through  water,  in  preparing  several  of  the  medicated  waters,  and  is  also  used 
with  a  similar  purpose,  as  a  diffusing  agent  in  preparing  syrups  or  elixirs. 

Off.  Prep.  Liquor  Magnesii  Citratis,  U.S.;  Magnesia;  Magnesia  Levis,  Br.; 
Trocliisci  Bismuthi,  Br.;  Misturae  Magnesias  et  Asafoetidae,  U.  S. 

MAGNESII  CITRAS  GRANULATUS.  U,  S.    Granulated  Citrate  of 

Magnesium. 

(MAG-NE'§I-i  CI'TRXS  GRAN-U-LA'TUS.) 

"  Carbonate  of  Magnesium,  eleven  parts  [or  three  ounces  av.  and  two  hundred 
and  ninety-two  grains]  ;  Citric  Acid,  forty-eight  parts  [or  sixteen  ounces  av.]  ;  Bi- 
carbonate of  Sodium,  thirty -seven  parts  [or  twelve  ounces  av.  and  one  hundred  and 
forty-six  grains]  ;  Sugar,  in  No.  60  powder,  eight  parts  [or  two  ounces  av.  and  two 
hundred  and  ninety-two  grains]  ;  Alcohol,  Distilled  Water,  each,  a  sufficient  quan- 
tify, To  make  one  hundred  parts  [or  about  thirty-two  ounces  av.].  Mix  the  Car- 
bonate of  Magnesium  intimately  with  thirty-three  parts  [or  eleven  ounces  av.]  of 
Citric  Acid,  and  enough  Distilled  Water  to  make  a  thick  paste ;  dry  this  at  a  tem- 
perature not  exceeding  30°  C.  (86°  F.),and  reduce  it  to  a  fine  powder.  Then  mix 
it  intimately  with  the  Sugar,  the.  Bicarbonate  of  Sodium,  and  the  remainder  of  the 
Citric  Acid  previously  reduced  to  a  very  fine  powder.  Dampen  the  mass  with  a 
sufficient  quantity  of  Alcohol,  and  rub  it  through  a  No.  20  tinned-iron  sieve,  to 
form  a  coarse,  granular  powder.  Lastly,  dry  it  in  a  moderately  warm  place.  Granu- 
lated Citrate  of  Magnesium  should  be  kept  in  well-closed  bottles."  U.  S. 

This  is  a  new  officinal  salt,  and  the  only  one  of  the  class  introduced.  It  is  in- 
tended to  furnish  an  agreeable,  effervescent  drink.  It  is  very  important  to  obey  the 
direction  to  keep  it  in  well-closed  bottles,  for  if  permitted  access  of  air  the  moistui'! 
would  soon  cause  the  acid  to  act  upon  the  carbonates  and  liberate  the  carbonic  acid  gas 
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gradually,  and  thus  destroy  the  effervescent  character  of  the  preparation,  its  principal 
recommendation.  Large  quantities  of  so-called  effervescent  citrate  of  magnesia  are 
sold  in  this  country  and  in  England  which  contain  no  citrate  of  magnesia  at  all. 

Properties.  "  A  white,  coarsely  granular  salt,  deliquescent  on  exposure  to  air, 
odorless,  having  a  mildly  acidulous,  refreshing  taste,  and  an  acid  reaction.  Soluble, 
with  copious  effervescence,  in  2  parts  of  water  at  15°  C.  (59°  F.),  and  very  soluble 
in  boiling  water ;  almost  insoluble  in  alcohol.  On  adding  chloride  of  ammonium 
to  the  aqueous  solution  of  the  salt,  a  portion  of  the  liquid,  when  mixed  with  excess 
of  solution  of  phosphate  of  ammonium  and  water  of  ammonia,  yields  a  white  crystal- 
line precipitate,  soluble  in  acids.  On  mixing  another  portion  with  test-solution  of 
chloride  of  calcium,  supersaturating  with  water  of  ammonia  and  filtering,  the  filtrate 
deposits  a  white  precipitate  on  boiling.  The  saturated  aqueous  solution  of  the  salt, 
when  mixed  with  a  saturated  solution  of  acetate  of  potassium  and  some  acetic  acid, 
should  not  yield  a  white,  crystalline  precipitate  (abs.  of  tartrate)."   U.  S^ 

Medical  Properties.  The  medical  properties  are  those  of  its  solution,  excepting 
that,  as  it  does  not  contain  a  large  excess  of  acid,  it  is  less  pleasant  to  the  palate,  but 
may  in  some  cases  suit  the  stomach  better.  (See  Liquor  Magnesii  Citrdtis.}  It  has 
also  the  advantage  of  portability.     The  dose  is  from  one  to  three  teaspoonfuls. 

MAGNESII  SULPHAS.  U.  S.    Sulphate  of  Magnesium.    lEpsom  Salf] 

3IgSOi.  TH2  O  ;  246.  (MXG-XE'§I-i  sCl'PHaS.)  MgO,  SO3.  7H0;  123. 

Magnesias  Sulphas,  Br.,-  Magnesia  Sulfurica,  P.G.;  Sal  Amarum,  Sal  Epsomense,  Sal  Angli- 
cum,SiilSedlicense,  Sulfas  Magnesicus;  Sulfate  de  Magnesie,  Sel  d'Epsom,  Sel  de  Sedlitz,  Sel  amer, 
Fr.;  .Schwefelsaure  Magnesia,  Bittersalz,  G.;  Solfato  di  Magnesia,  It.;  Sulfato  de  Magnesia,  Sp. 

Sulphate  of  magnesium  is  a  constituent  of  sea-water,  and  of  some  saline  springs. 
It  also  occurs  native,  either  crystallized  in  slender,  prismatic,  adhering  crystals,  or 
as  an  efflorescence  on  certain  rocks  and  soils,  which  contain  magnesia  and  a  sulphate 
or  sulphide.  In  the  United  States  it  is  found  in  the  great  caves  so  numerous  to 
the  west  of  the  Alleghany  Mountains.  In  one  of  these  caves,  near  Corydon  in 
Indiana,  it  formed  a  stratum  on  the  bottom  several  inches  deep,  or  appeared  in 
masses  sometimes  weighing  ten  pounds,  or  disseminated  in  the  earth  of  the  cavern, 
one  bushel  of  which  yielded  from  four  to  twenty-five  pounds  of  the  sulphate.  It 
also  appeared  on  the  walls  of  the  cavern,  and,  if  it  was  removed,  acicular  crystals 
again  appeared  in  a  few  weeks.  {Cleveland.) 

Under  the  name  of  Jcieserite,  a  mineral  is  obtained  from  the  saline  deposits  at 
Stassfurt,  in  Germany,  which  consists  in  part  of  impure  sulphate  of  magnesium,  of 
which  it  is  said  to  contain  12  per  cent.  It  is  not  used,  so  far  as  we  have  learned, 
for  preparing  medicinal  sulphate  of  magnesium,  but  is  exported  from  Germany 
into  England,  for  manufacturing  purposes.  (Joiirn.  de  Phai-m.,  Mai,  1873,  p.  403.) 

Sulphate  of  magnesium  was  originally  procured  by  evaporating  the  waters  of 
saline  springs  at  Epsom  in  England.  Dr.  Grew  prepared  it  in  this  manner  in  1675. 
It  was  afterwards  discovered  that  the  brine,  remaining  after  the  crystallization  of 
common  salt  from  sea-water,  furnished  by  careful  evaporation  precisely  the  same 
salt ;  and,  as  this  was  a  much  cheaper  product,  it  superseded  the  former.  The 
residual  brine  or  bittern  consists  of  sulphate  of  magnesium,  and  the  chlorides  of 
magnesium  and  calcium.  As  the  sulphate  of  magnesium  crystallizes  first,  it  may 
with  proper  care  be  obtained  nearly  pure,  although  most  frequently  the  salt  pre- 
pared in  this  way  is  deliquescent  from  the  presence  of  chloride  of  magnesium.  It 
may  be  freed  from  this  impurity  by  washing  the  crystals  with  its  own  saturated 
solution.  It  was  from  this  source  that  the  greater  part  of  the  Epsom  salt  of  com- 
merce was  long  obtained  in  Europe.  The  salt  works  of  New  England  supplied  our 
own  markets  with  an  impure  and  deliquescent  sulphate.  With  the  improvements 
of  chemistry,  other  and  better  processes  have  been  adopted.  In  the  neighborhood 
of  Genoa  and  Nice,  sulphate  of  magnesium  is  prepared  in  large  quantities  from  a 
schistose  rock,  containing  magnesia  and  sulphide  of  iron.  The  mineral  is  roasted, 
and  exposed  in  heaps  for  some  months  to  the  action  of  air  and  water.  It  is  then 
lixiviated,  the  sulphate  of  iron  decomposed  by  lime-water,  and  the  salt  obtained 
pure  by  repeated  solution  and  crystallization. 
58 
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William  Henry,  of  Manchester,  whose  calcined  magnesia  has  become  famous 
throughout  the  world,  took  out  a  patent  for  a  mode  of  preparing  magnesia  and  its 
salts  from  the  double  carbonate  of  magnesium  and  calcium, — the  dolomite  of  miner- 
alogists. His  process  was  to  drive  oflF  the  carbonic  acid  by  heat,  and  to  convert  the 
remaining  earth  into  hydrates.  He  treated  these  with  a  sufficient  quantity  of 
hydrochloric  acid  to  dissolve  out  the  lime,  and  then  converted  the  magnesia  into  a 
sulphate  either  by  sulphuric  acid  or  sulphate  of  iron. 

The  salt  is  extensively  manufactured  in  Baltimore  and  Philadelphia  from  a  sili- 
cious  hydrate  of  magnesia.  This  mineral  occurs  in  veins  in  the  serpentine  and 
other  magnesian  rocks  which  abound  in  the  neighborhood  of  Baltimore  and  in  the 
southern  counties  of  Pennsylvania.  The  advantage  which  it  possesses  over  the 
dolomite,  in  the  preparation  of  this  salt,  is  the  almost  entire  absence  of  lime,  owing 
to  which  there  is  little  or  no  waste  of  acid,  and  the  operation  is  much  simplified. 
The  mineral  is  reduced  to  a  fine  powder  and  saturated  with  sulphuric  acid.  The 
mass  is  then  dried  and  calcined  at  a  red  heat,  in  order  to  convert  any  sulphate  of 
iron,  which  may  be  present,  into  red  oxide.  It  is  then  dissolved  in  water,  and 
sulphide  of  lime  added  to  separate  any  remaining  portion  of  iron.  The  salt  is 
crystallized  and  dissolved  a  third  time,  in  order  to  purify  it.  The  sulphate  pre- 
pared by  this  process  is  generally  very  pure  and  clean,  although  it  sometimes  con- 
tains sulphate  of  iron. 

Properties.  Sulphate  of  magnesium  is  "  in  small  colorless,  right-rhombic  prisms, 
or  acicular  needles,  slowly  efflorescent  in  dry  air,  odorless,  having  a  cooling,  saline, 
and  bitter  taste,  and  a  neutral  reaction.  Soluble  in  0-8  part  of  water  at  15°  C. 
(59°  F.),  and  in  045  part  of  boiling  water;  insoluble  in  alcohol.  When  heated, 
the  salt  gradually  loses  nearly  4-t  per  cent,  of  its  weight  (water  of  crystallization), 
and  at  a  strong,  red  heat  it  fuses,  congealing  on  cooling  to  a  white  mass,  which 
amounts  to  48-7  per  cent,  of  the  original  weight.  The  aqueous  solution,  mixed 
with  solution  of  chloride  of  ammonium,  yields,  with  excess  of  test-solution  of  phos- 
phate of  sodium  and  water  of  ammonia,  a  white,  crystalline  precipitate,  soluble  in 
acids.  With  test-solution  of  chloride  of  barium  it  yields  a  white  precipitate  insol- 
uble in  hydrochloric  acid.  The  aqueous  solution  should  not  be  colored  nor  be  pre- 
cipitated by  test-solution  of  ferrocyanide  of  potassium,  hydrosulphuric  acid,  or  sul- 
phide of  ammonium  (abs.  of  metals).  A  five  per  cent,  solution,  after  addition  of 
chloride  of  ammonium,  should  not  be  precipitated  nor  rendered  turbid  by  test-solution 
of  carbonate  of  ammonium  and  water  of  ammonia  (abs.  of  other  alkaline  earths). 
A  one  per  cent,  solution  should  not  yield  more  than  a  slight  opalescence  with  test- 
solution  of  nitrate  of  silver  (limit  of  chloride).  If  an  aqueous  solution  of  1  Gm. 
of  the  salt,  mixed  with  chloride  of  ammonium,  be  completely  precipitated  by  solu- 
tion of  phosphate  of  ammonium  and  water  of  ammonia,  the  filtrate  evaporated  to 
dryness,  the  residue  gently  ignited  and  then  dissolved  in  5  C.c.  of  water,  this  solu- 
tion, acidulated  with  a  few  drops  of  hydrochloric  acid,  should  not  become  more  than 
faintly  opalescent  on  mixing  1  volume  of  it  with  2  volumes  of  alcohol,  nor  on  adding 
test-solution  of  chloride  of  barium  to  another  portion  (abs.  of  more  than  about  1  per 
cent,  of  sulphates  of  alkalies)."  U.  S.  It  usually  occurs  in  small  acicular  crystals, 
which  are  produced  by  agitating  the  solution  while  crystallizing.  It  slowly  effloresces 
in  the  air.  At  32°  F.  100  parts  of  water  dissolve  2576  parts  of  the  anhydrous  salt, 
and,  for  every  increased  degree,  0-8597  part  additional  is  taken  up.  The  crystals 
contain  54'22  per  cent,  of  water  of  crystallization,  and  dissolve  in  their  own  weight 
of  water  at  60°,  and  in  three-fourths  of  their  weight  at  212°.  They  melt  in  their 
water  of  crystallization,  and  at  a<high  temperature  fuse  into  an  enamel.  (Berzelius.) 

Sulphate  of  magnesium  is  completely  decomposed  by  potassa,  soda,  and  their  car- 
bonates ;  by  lime,  baryta,  and  strontia,  and  their  soluble  salts.  Ammonia  partially 
decomposes  it,  and  forms  with  the  remainder  a  double  sulphate.  The  bicarbonates 
of  potassium  and  sodium  do  not  decompose  it,  except  by  the  aid  of  heat. 

An  aqueous  solution  of  100  grains  of  the  salt  should  yield,  when  completely  de- 
composed by  a  boiling  solution  of  carbonate  of  sodium,  34  grains  of  dry  carbonate 
of  magnesium,  and,  according  to  the  British  Pharmacopoeia,  16-26  grains  of  the 
carbonate  after  having  been  well  washed,  dried,  and  heated  to  redness.     If  the  dry 
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precipitate  is  less,  the  specimen  tested  is  not  all  sulphate  of  magnesium,  and  probably 
contains  sulphate  of  sodium. 

An  economical  use  which  has  been  recommended  of  sulphate  of  magnesium  is  the 
addition  of  a  strong  solution  to  ordinary  whitewash,  whereby  a  beautiful  whiteness 
may  be  given  to  walls  and  ceilings.  A  little  of  it,  moreover,  added  to  starch  consid- 
erably increases  its  stiffening  properties,  and  at  the  same  time  in  some  degree  resists 
the  action  of  fire.  (Chem.  S^eics,  April  19,  1867,  p.  196.) 

Medical  Properties  and  Uses.  Sulphate  of  magnesium  is  an  active  but  safe 
cathartic,  operating  with  little  pain  or  nausea,  and  producing  watery  stools.  It  is 
more  acceptable  to  the  stomach  than  most  medicines  of  its  class,  and  will  often  be 
retained  when  others  are  rejected.  Like  many  of  the  other  neutral  salts,  it  is  refrig- 
erant, and  may  be  made  to  act  as  a  diuretic  by  keeping  the  skin  cool  and  walking 
about  after  it  has  been  taken.  It  is  well  adapted  to  the  treatment  of  fevers  and 
inflammatory  affections.  It  is  also  useful  in  colic  and  obstinate  constipation,  and 
may  be  employed  in  most  cases  which  require  the  use  of  a  cathartic,  without  being 
attended  with  debility  or  relaxation  of  the  stomach  and  bowels.  The  medium  dose 
is  an  ounce  (31  ■!  Gm.) ;  but  advantage  often  results  from  its  administration  in  divided 
doses,  frequently  repeated.  It  is  often  given  in  combination  with  other  medicines,  es- 
pecially with  senna,  the  griping  effect  of  which  it  tends  to  obviate.  The  most  agreeable 
form  for  administering  the  salt,  and  that  in  which  it  usually  agrees  best  with  the 
stomach,  is  a  solution  in  carbonic  acid  water  with  lemon  syrup.  By  Dr.  Henry,  of 
Dublin,  it  is  highly  recommended  in  connection  with  sulphuric  acid.  To  seven 
ounces  of  a  saturated  aqueous  solution  of  the  salt  he  adds  an  ounce  of  the  diluted 
sulphuric  acid  of  the  Pharmacopoeias,  and  gives  a  tablespoonful  of  the  mixture  for 
a  dose,  in  a  wineglassful  of  water.* 

Off.  Prep.  Infusum  Sennae  Compositum,  Ui  S.;  Enema  Magnesiae  Sulphatis,  J5r.; 
Liquor  Magnesiae  Carbonatis,  Br.;  Magnesiae  Carbonas,  Br.;  Magnesia  Carbonas 
Levis,  Br.;  Mistura  Sennae  Composita,  Br. 

MAGNESII  SULPHIS.  U.S.    Sulphite  of  Magnesium, 

MgSOs.  6H2  O  ;  212.  (MaG-SE'JI-I  Sf  L'PHIs.)  MgO,  SOj.  6H0;  10«. 

"  Sulphite  of  Magnesium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Sulfite  de  Magnesie,  Fr.;  Schweflichsaure  Magnesia,  G. 

This  new  officinal  salt  may  be  prepared  by  double  decomposition  between  mag- 
nesium sulphate  and  neutral  sodium  sulphite.  Owing  to  the  almost  universal 
presence  of  sulphate  in  the  sodium  sulphite.  Prof  Jos.  P.  Remington  proposes  to 
prepare  it  by  suspending  eight  parts  of  pure  magnesia  in  sixteen  parts  of  water,  and 
then  adding  gradually,  with  stirring,  officinal  aqueous  sulphurous  acid  in  excess. 
The  crystals  which  form  are  washed  with  very  cold  water,  drained,  and  dried. 
(A.  J.  >.,  xl.  97.) 

Properties.  "  A  white,  crystalline  powder,  gradually  becoming  oxidized  on  ex- 
posure to  air,  odorle.'ss.  having  a  slightly  bitter,  somewhat  sulphurous  taste,  and 
a  neutral  or  slightly  alkaline  reaction.  Soluble  in  20  parts  of  water  at  15°  C.  (59° 
F.),  and  in  19  parts  of  boiling  water;  insoluble  in  alcohol.  When  heated  to  200" 
C.  (392°  F.),  the  salt  loses  its  water  of  crystallization  (509  per  cent.),  and  is  con- 
verted into  magnesia  and  anhydrous  sulphate  of  magnesium.  The  aqueous  solution 
of  the  salt,  mixed  with  chloride  of  ammonium,  yields,  with  excess  of  test-solution 
of  phosphate  of  sodium  and  water  of  ammonia,  a  white,  crystalline  precipitate  solu- 
ble in  acids.  When  treated  with  4  times  its  weight  of  diluted  hydrochloric  acid, 
the  salt  dissolves  completely  and  emits  the  odor  of  burning  sulphur,  without  be- 
coming cloudy  (difference  from  hyposulphite).  A  one  per  cent,  aqueous  solution, 
strongly  acidulated  with  hydrochloric  acid,  should  not  afford  more  than  a  slight 
cloudiness  with  test-solution  of  chloride  of  barium  (limit  of  sulphate)."  l".  S. 

Medical  Properties.     The  sulphite  of  magnesium  shares  the  general  medical 

*  It  is  said  that  a  eolation  of  an  onnce  of  the  salt  in  aboat  a  pint  of  the  water,  boiled  for  three 
minutes  with  a  grain  and  a  half  of  tannic  acid,  or  with  two  or  three  drachms  of  roasted  coffee,  is 
entirely  deprived  of  bitterness.  The  liquid  prepared  with  coffee  should  be  strained,  and  may  be 
sweetened  with  sugar.  (Combes,  Joum.  de  Pharm.,  3e  ser.,  xii.  110.) 
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properties  of  the  sulphites,  but  is  better  fitted  for  internal  administration  on  account 
of  its  less  solubility  and  less  disagreeable  taste,  etc.  See  Sodii  Sulphis.  The  dose 
is  fifteen  grains  to  half  a  drachm  (1-2  Gm.). 

MAGNOLIA.  U.S.    Magnolia. 

(MAG-XO'LI-A.) 

"  The  bark  of  Magnolia  glauca,  Magnolia  acuminata,  and  Magnolia  tripetala. 
Linne.     (JVat.  Ord.  Magnohaceae.)"    IJ.  S. 

Magnolia  Bark  ;  Kcorce  de  Magnolier,  Fr.;  Magnolienrinde,  G. 

Gen.  Ch.  Calyx  three-leaved.  Fctcds  six  or  more.  Capsides  two-valved,  one- 
seeded,  imbricated  in  a  cone.   Seeds  berried,  pendulous.  Bigeloio. 

1.  Magmlia  glauca.  Willd.  Sp.  Plant,  ii.  126(3 ;  Bigelow,  Am.  Med.  Bot.  ii.  67  ; 
Barton,  Med.  Bot.  i.  77  ;  Michaux,  N.  Am.  Sylv.  ii.  8.  This  species  of  Magnolia, 
which  in  the  Northern  States  is  often  nothing  more  than  a  shrub,  sometimes  attains 
in  the  South  the  height  of  forty  feet.  The  leaves  are  scattered,  petiolate,  oval,  ob- 
tuse, entire,  glabrous,  thick,  opaque,  yellowish  green  on  their  upper  surface,  and  of 
a  beautiful  pale  glaucous  color  beneath.  The  flowers  are  large,  terminal,  solitary, 
cream-colored,  strongly  and  gratefully  odorous,  often  scenting  the  air  to  a  considera- 
ble distance.  The  calyx  is  composed  of  three  leaves  ;  the  petals,  from  eight  to  four- 
teen in  number,  are  obovate,  obtuse,  concave,  and  contracted  at  the  base ;  the  stamens 
are  very  numerous,  and  inserted  on  a  conical  receptacle ;  the  germs  are  collected 
into  a  cone,  and  each  is  surmounted  by  a  linear  recurved  style.  Thp  fruit  is 
conical,  aboi^t  an  inch  in  length,  consisting  of  numerous  imbricated  cells,  each  con- 
taining a  single  scarlet  seed.  This  escapes  through  a  longitudinal  opening  in  the 
cell,  but  remains  for  some  time  suspended  from  the  cone  by  a  slender  thread. 

M.  glauca  extends  along  the  seaboard  of  the  United  States,  from  Cape  Ann,  in 
Massachusetts,  to  the  shores  of  the  Gulf  of  Mexico.  It  is  abundant  in  the  Middle 
and  Southern  States,  usually  growing  in  swamps ;  but  is  seldom  met  with  in  the 
interior,  west  of  the  mountains.  It  begins  to  flower  in  May,  June,  or  July,  accord- 
ing to  the  latitude.  It  is  usually  known  as  magnolia  in  the  North,  and  as  white  hay 
or  sweet  hay  in  the  South,  but  is  occasionally  called  swamp  sassafras,  heaver  tree,  etc. 

2.  M.  acuminata.  Willd.  Sp.  Plant,  ii.  1257  ;  Michaux,  N.  Am.  Sylv.  ii.  12.  This 
species  is  much  larger  than  the  preceding,  often  growing  to  the  height  of  seventy 
or  eighty  feet.  The  leaves  are  six  or  seven  inches  long,  by  three  or  four  in  breadth, 
oval,  acuminate,  and  pubescent  on  their  under  surface.  The  flowers  are  five  or  six 
inches  in  diameter,  bluish  or  cream-colored,  slightly  odorous,  with  obovate  rather 
obtuse  petals  from  six  to  nine  in  number.  Mingled  with  the  splendid  foliage,  they 
give  a  magnificent  aspect  to  the  tree  when  large  and  in  full  bloom.  The  tree  grows 
in  the  interior  mountainous  regions  of  the  United  States,  extending  along  the  Alle- 
ghanies  from  New  York  to  their  termination  in  Georgia,  and  seldom  existing  in  the 
low  country  far  either  to  the  east  or  west  of  that  range.  It  is  called  cucumher  tree, 
from  the  resemblance  of  its  fruit  to  the  common  cucumber. 

3.  M.  tripetala.  Willd.  Sp.  Plant,  ii.  1258  ;  Michaux,  N.  Am.  Sylv.  ii.  18.  This 
is  a  small  tree,  sometimes  though  rarely  reaching  an  elevation  of  thirty  feet,  and 
almost  always  having  an  inclined  trunk.  It  is  remarkable  for  the  size  of  its  leaves 
and  flowers.  The  former  are  eighteen  or  twenty  inches  long  by  seven  or  eight  in 
breadth,  thin,  obovate,  somewhat  wedge-shaped,  entire,  acute  at  both  extremities, 
pubescent  when  young,  and  often  disposed  in  rays  at  the  extremity  of  the  shoots, 
displaying  a  surface  thirty  inches  in  diameter.  Hence  has  arisen  its  name  of  um- 
hrella  tree.  The  flowers  are  terminal,  seven  or  eight  inches  in  diameter,  white,  with 
from  five  to  twelve  oval  acute  petals,  of  which  the  three  outer  are  reflexed.  This 
species  extends  from  northern  New  York  to  the  southern  limits  of  the  United 
States.     It  is  found  only  in  shady  situations  with  a  strong,  deep,  and  fertile  soil. 

Mr.  Wallace  Procter  found  in  the  fruit  of  this  species  a  crystalline  principle. 
When  pure,  this  is  without  smell,  and  has  at  first  little  taste,  in  consequence  of  its 
insolubility  in  the  liquids  of  the  mouth,  but  after  a  time  produces  an  irritant  efibct 
on  the  fiiuces.  It  is  nearly  insoluble  in  cold,  but  slightly  soluble  in  hot  water,  very 
soluble  in  alcohol,  ether,  chloroform,  bisulphide  of  carbon,  and  benzin.     It  is  neu- 
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tral  to  test-paper.  !Mr.  Procter  considered  it  analogous  to  the  Hriodendrin  obtained 
by  Prof.  Emmet,  but  quite  distinct.  He  proposed  for  it  the  name  of  magnoUn, 
which  is  the  more  appropriate,  as  the  principle  seems  to  be  the  same  as  that  obtained 
by  Dr.  Stephen  Procter  from  the  bark  of  M.  grandijiora,  and  by  Mr.  W.  D.  Har- 
rison from  that  of  the  M.  glaucu.  {A.  J.  P.,  xxxiv.  29.)  For  a  more  detailed 
account  of  it,  see  A.  J.  P.,  1872,  p.  145. 

The  bark  and  fruit  of  all  of  the  species  of  Magnolia  are  possessed  of  similar 
medicinal  properties :  but  the  bark  only  is  officinal,  and  that  of  the  root  is  thought 
to  be  most  efficient.  It  is  officinally  described  as  follows.  "  The  bark  from  young 
wood  is  quilled  or  curved,  thin,  externally  orange-brown  and  glossy,  or  light  gray, 
with  scattered  warts  and  somewhat  fissured,  internally  whitish  or  pale  brownish  and 
smooth  ;  fracture  short,  in  the  inner  layer  somewhat  fibrous  ;  inodorous  ;  taste  some- 
what astringent,  pungent,  and  bitter.  The  bark  of  old  wood,  deprived  of  the  cork, 
is  whitish  or  brownish,  fibrous,  and  less  pungent."  U.  S.  The  aromatic  property, 
which  resides  in  a  volatile  principle,  is  diminished  by  desiccation,  and  entirely  lost 
when  the  bark  is  long  kept.  The  bitterness,  however,  remains.  The  bark  is  desti- 
tute of  astringency.  The  bark  of  Magnolia  graticlljiora,  examined  by  Dr.  Stephen 
Procter,  was  found  to  contain  volatile  oil,  resin,  and  a  principle  analogous  to  the 
Hriodendrin  of  Professor  Emmet.  (J..  J.  P.,  xiv.  95.) 

Medical  Properties  and  Uses.  Magnolia  is  a  gently  stimulant  aromatic  tonic 
and  diaphoretic,  useful  in  chronic  rheumatism,  and  capable,  if  freely  given,  of 
arresting  the  parox^'sms  of  intermittent  fever.  It  has  been  used  advantageously  in 
these  complaints,  and  in  remittents,  especially  of  a  typhoid  character.  The  dose  of 
the  recently  dried  bark  in  powder  is  from  half  a  drachm  to  a  drachm  (1-95  to  3-9 
Gm.),  frequently  repeated.  The  infusion  may  also  be  used,  but  is  less  efficient. 
Diluted  alcohol  extracts  all  the  virtues  of  the  medicine  ;  and  a  tincture,  made  by 
macerating  the  fresh  bark  or  fruit  in  brandy,  is  a  popular  remedy  in  chronic  rheu- 
matism. 

MALTUM.  U.S.    MalL 
(mal'tCm.) 

"  The  seed  of  Hordeum  distichum,  Linne  (Nat.  Ord.  Graminaccje),  caused  to 
enter  the  incipient  stage  of  germination  by  artificial  means,  and  dried."    U.  S. 

Maltum  Hordei,  Lat.;  Barley  Malt;  Malt  d"Orge,  Dreche,  /"/•.,•  Gerstenmalz,  G. 

The  object  of  malting  is  to  allow  germination  of  the  grain  employed  to  go  just 
far  enough  to  develop  the  maximum  amount  of  diastase,  the  ferment  under  whose 
influence  the  starch  is  converted  into  sugar.  In  order  to  achieve  this,  the  barley 
i.^ :  first,  steeped, — i.e.,  allowed  to  remain  one  or  two  days  in  cold  water,  of  which  it 
absorbs  from  10  to  50  per  cent.;  second,  couched, — i.e.,  thrown  into  heaps  upon 
a  floor  and  allowed  to  develop  heat  and  germinate ;  third,  when  the  acrospire  or 
shoot  is  one-third  the  length  of  the  grain  the  latter  \s  Jioored, — i.e.,  spread  upon 
wide  floors  to  dry ;  fourth,  it  is  kiln-dried, — i.e.,  exposed  to  such  a  temperature  as 
thoroughly  to  dry  it  and  to  kill  the  young  plant.  If  the  temperature  be  raised 
high  enough  to  scorch  the  grain,  it  becomes  Amber  Malt,  or  Black  Malt,  according 
to  the  extent  of  the  charring. 

The  so-called  malt  liquors  are  prepared  by  making  an  infusion  (icort)  of  the 
bruised  malt,  adding  hops  and  various  other  substances,  and  fermenting.  Ale,  hroicn 
stout,  and  porter  are  made  by  rapid  fermentation  at  a  comparatively  high  tempera- 
ture (75°  F.),  whilst  lager  beer  is  prepared  by  a  very  slow,  prolonged  fermentation 
at  a  low  temperature.  Differences  of  color  in  malt  liquors  depend  chiefly  upon  the 
color  of  the  malt  which  is  employed. 

Properties.  Malt  is  composed  of  the  germinated,  dead  barley  grains  with 
acrospires  and  radicles  adherent.  The  U.  S.  Pharm.  directs  that  it  should  be 
fresh,  of  a  color  not  darker  than  pale  amber,  and  should  have  an  agreeable  odor 
and  a  sweet  taste.  If  it  lack  body  and  taste,  it  has  probably  been  already  exhausted. 
For  a  description  of  diastase,  the  peculiar  ferment  which  converts  the  starch  of  the 
grain  into  dextrine  and  dextro-glucose,  see  Hordeum  Decorticatum. 

Medical  Properties.  See  Extractum  Malti. 

Off.  Prep.  Extractum  Malti. 
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MANGANI  OXIDUM  NIGRUM.    U.  S.     Black  Oxide  of  Manganese. 
\Dioxide  of  Manganese^ 

(MXN'GA-NI  OX'I-DUM  Ni'GRtJM.) 

"  Native,  crude  Binoxide  of  Manganese,  containing  at  least  66  per  cent,  of  the 
pure  Oxide  [MnO, ;  86.— MuO, ;  43]."   U.  S. 

Manganesii  Oxidum  Nigrum,  Br.;  Manganum  Hyperoxydatum,  P.G.;  Oxydum  Manganicum; 
Manganese,  Peroxide  of  Manganese,  Deutoxide  of  Manganese,  Black  Oxide  of  Manganese,  Pyro- 
lusite  ;  Oxide  noir  de  Manganese,  Fr.;  Braunstein,  (i.;  Manganese,  It.,  Sp. 

The  oflBcinal  oxide  of  manganese  is  tlie  dioxide  of  the  metal  manganese.  Metcdlic 
manganese  was  discovered  by  Scheele  and  Gahn  in  1774,  and  is  obtained  from  the 
native  black  oxide  b}'  intense  ignition  with  charcoal.  As  obtained  by  C.  Brunner, 
by  decomposing  the  fluoride  by  sodium,  manganese  is  brittle,  grayish  white,  and  very 
hard,  being  capable  of  cutting  glass  and  scratching  the  best  tempered  steel.  It  is 
susceptible  of  the  most  perfect  polish,  and  is  not  altered,  even  in  moist  air,  at  the 
ordinary  temperature.  Its  sp.  gr.  is  about  8-0.  Deville  suspects  that  Brunner's 
manganese  contains  a  little  carbon.  This  chemist  obtained  the  metal  by  heating  the 
black  oxide  in  excess  with  charcoal,  in  a  lime  crucible.  The  metal,  thus  obtained, 
is  more  refractory  than  iron  ;  while  that  procured  by  Brunner  fused  at  the  same  heat 
as  white  cast  iron.  (Che)n.  Gaz.,  June  1,  1857.)  The  atomic  weight  of  manganese 
is  54.  With  oxygen  it  forms  five  and  possibly  seven  compounds :  MnO,Mu203, 
MttjO^jMnOj  and  Mn^O^.  The  monoxide  is  of  a  light  green  color,  and  is  the 
oxide  present  in  or  corresponding  to  manganous  salts.  The  sesquioxide  is  black  or 
dark  brown,  when  in  the  hydrated  state ;  the  magnetic  oxide,  MnjO^,  is  red ;  the 
dioxide  is  black  ;  and  the  permanganic  oxide,  Mn^O,,  is,  when  in  the  free  state,  a  very 
unstable  dark  reddish  brown  liquid.  The  monoxide  is  a  stable  base,  the  sesquioxide 
feebly  basic,  and  the  dioxide  when  acted  upon  by  acids  yields  manganous  salts,  while 
oxygen  is  evolved.  The  highest  oxide  is  acid-forming,  yielding  permanganic  acid, 
HMnO^,  the  salts  of  which  are  known  as  permanganates.  (See  Potasdi  Permanganas.) 
There  exists  also  an  acid,  H^MnO^  (manganic),  of  which  the  salts  formed  are  called 
manganates.  The  oxide  corresponding  is  not  known,  however.  Metallic  manganese 
is  an  occasional  constituent  of  organic  matter.  It  has  been  detected  in  minute  quan- 
tity in  bone,  hair,  brain,  epidermis,  gastric  juice,  bile,  urine,  and  pus,  and  has  been 
found  by  Millon  and  others  in  the  blood.  M.  Glenard,  of  Lyons,  denies  that  it  is 
a  normal  constituent  of  the  blood,  although  sometimes  present;  but  the  evidence  of 
numerous  experimenters  shows  that  it  generally  exists  in  that  fluid  ;  and,  when  not 
detected,  it  may  be  because  the  quantity  present  is  too  minute  for  discovery.  Ac- 
cording to  Mr.  E.  Davy,  caustic  potassa,  dissolved  in  an  equal  weight  of  water,  forms 
a  delicate  test  for  manganese,  not  obscured  by  the  presence  of  other  metals.  The 
smallest  portion  of  matter,  suspected  to  contain  the  metal,  being  finely  pulverized  or 
in  solution,  is  placed  upon  a  slip  of  silver  foil,  and  a  drop  of  the  test  added.  Upon 
evaporating  to  dryness  with  a  spirit-lamp,  and  raising  the  heat,  the  characteristio 
green  manganate  of  potassium  will  appear  on  the  foil.  (Chem.  Gaz.,  March  15, 
1854.)  Manganese  is  a  constituent  of  all  arable  land,  and  is  found  in  the  ashes  of 
most  of  the  vegetables  which  form  the  food  of  man  and  the  inferior  animals.  In 
the  mineral  kingdom,  it  occurs  sometimes  as  silicate  (rhodonite)  or  carbonate  (dial- 
logite),  and  very  abundantly  as  the  black  or  dioxide,  called  j)i/rolusite.  It  is  the 
latter  mineral  which  constitutes  the  oflacinal  oxide. 

Properties,  Dioxide  of  manganese,  as  it  occurs  in  nature,  is  very  diversified  in 
its  appearance.  Its  sp.  gr.  varies  from  4-7  to  4-9.  It  is  found  sometimes  in  bril- 
liant needle-shaped  crystals,  often  in  compact  masses  having  the  metallic  lustre,  but 
far  more  frequently  in  the  form  of  a  dull  earthy-looking  substance,  of  a  black  or 
brown  color.  It  is  purest  when  crystallized.  As  it  occurs  in  commerce,  it  is  usually 
in  the  form  of  a  black  powder,  insoluble  in  water,  and  containing  more  or  less  oxi- 
dized iron,  carbonate  of  calcium,  sulphate  of  barium,  and  earthy  matter.  Iron,  which 
is  rarely  absent,  is  detected  by  the  production  of  a  greenish  or  blue  tint  on  the  ad- 
dition of  ferrocyanide  of  potassium  to  its  chloride  solution.  When  exposed  to  a 
red  heat  it  yields  a  portion  of  its  oxygen,  and  is  reduced  to  the  state  of  sesquioxide. 
Hence  its  use  in  obtaining  that  gas.     Good  samples,  after  being  dried,  lose,  when 
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heated  to  whiteness,  12  per  cent,  of  oxygen.  It  is  distinguished  from  sulphide  of 
antimony  by  its  iufusibility,  and  by  causing  the  evolution  of  chlorine  on  being 
heated  with  hydrochloric  acid.     When  of  a  brown  color,  it  is  not  of  good  quality. 

The  U.  S.  Pharmacopoeia  describes  it  as  '•  a  heavy,  grayish  black,  more  or  less 
gritty  powder,  permanent  in  the  air,  odorless  and  tasteless,  and  insoluble  in  water  or 
alcohol.  At  a  red  heat  the  Oxide  gives  off  oxygen  gas ;  and,  if  heated  with  hydro- 
chloric acid,  it  causes  the  evolution  of  chlorine  gas.  On  intimately  mixing  1 
part  of  the  Oxide  with  1  part  of  hydrate  of  potassium  and  1  part  of  chlorate  of 
potassium,  introducing  the  mass  into  a  crucible,  moistening  with  water,  drying  and 
igniting,  a  dark,  fused  mass  is  obtained,  which  yields  a  green  solution  with  water, 
changing  to  purplish  red  on  being  boiled  or  on  the  addition  of  diluted  sulphuric 
acid.  If  5  Gm.  of  the  finely  powdered  Oxide  be  digested  with  15  Gm.  of  water 
and  20  Gm.  of  hydrochloric  acid,  then  21  Gm.  of  ferrous  sulphate  be  added,  and 
the  mixture  heated  to  boiling,  the  cooled  filtrate  should  not  acquire  a  blue  color  on 
the  addition  of  freshly -prepared  test-solution  of  ferricyauide  of  potassium  (presence 
of  at  least  66  per  cent,  of  pure  dioxide  of  manganese)."    U.  S. 

But  few  mines  of  dioxide  of  manganese  exist ;  though  the  metal  itself  is  very 
generally  diffused  throughout  the  mineral  kingdom.  It  occurs  most  abundantly  in 
Bohemia,  Saxony,  the  Hartz,  France,  and  Great  Britain.  In  the  United  States  no 
mines  have  been  opened,  except  in  Vermont,  from  which  State  an  inferior  brown 
ferruginous  manganese  is  supplied  through  Boston.  Besides  this  source,  the  mineral 
is  received  from  Nova  Scotia,  France,  Germany,  England,  and  occasionally  Scotland. 
It  comes  packed  in  casks  or  barrels,  generally  in  lumps  and  coarse  powder,  just  as  it 
is  dug  out  of  the  mines ;  though  occasionally  it  is  received  from  England  ready  pul- 
verized. It  is  a  good  rule  to  buy  it  unpowdered  ;  as  its  quality  can  be  better  judged  of 
in  that  state.  A  dark  shining  crystalline  appearance  may  be  taken  as  an  indication  of 
good  quality.  The  Nova  Scotia  manganese  is  better  than  the  Vermont ;  but  that 
from  Germany,  England,  and  Scotland  is  the  best,  and  commands  the  highest  price. 

Medical  Properties  and  Uses.  Black  oxide  of  manganese  is  deemed  tonic  and 
alterative.  When  slowly  introduced  into  the  system,  as  happens  to  those  engaged 
in  grinding  the  mineral,  it  acts,  according  to  Dr.  Coupar,  of  Glasgow,  as  a  cumulative 
poison,  inducing  a  disease  which  begins  with  a  staggering  gait  and  ends  in  para- 
plegia. It  has  been  used  in  syphilis,  chlorosis,  scurvy,  and  various  skin  diseases, 
especially  itch  and  porrigo.  It  has  lately  been  employed,  in  a  purified  state,  with 
great  advantage  by  Dr.  Arthur  Leared,  in  stomachic  pains,  of  a  purely  nervous  char- 
acter, such  as  are  apt  to  come  on  after  eating.  He  has  also  found  it  useful  in  pyro- 
sis, and  other  irritable  states  of  the  stomach  which  are  purely  functional.  It  has  the 
advantase  over  the  preparations  of  bismuth,  in  these  cases,  that  it  does  not  consti- 
pate. (Glasgow  Med.  Journ.,  Jan.  1865,  p.  79.)  The  dose  is  from  three  to  twenty 
grains  (020  to  1*3  Gm.),  three  times  a  day,  given  in  the  form  of  pill.  Dr.  Leared 
gave  ten  grains  (0-65  Gm.)  of  the  powder  three  times  a  day.  For  external  use, 
an  ointment  may  be  made  of  one  or  two  drachms  of  the  oxide  to  an  ounce  of  lard. 
The  sulphate  is  officinal.     For  other  compounds  of  manganese,  see  Part  II. 

This  oxide  is  used  in  the  arts  for  obtaining  chlorine  in  the  manufacture  of  bleach- 
ing powder,  for  giving  a  black  glazing  to  pottery,  and  for  freeing  glass  from  the 
color  which  it  derives  from  iron.  In  the  laboratory,  it  is  employed  to  obtain  oxygen 
and  chlorine,  and  to  form  the  salts  of  manganese.  In  pharmacy  it  is  used  for  liber- 
ating chlorine  from  hydrochloric  acid  and  from  common  salt,  and  iodine  from  iodide 
of  sodium,  contained  in  kelp. 

Pharm.  Uses.  In  preparing  Aqua  Chlori,  U.  tS.;  Hydrargyri  Perchloridum,  £r.; 
Liquor  Chlori,  Br.;  Liquor  Sodae  Chloratae,  Br.;  Potassae  Chloras,  Br. 

Off".  Prep.  Potassae  Permanganas,  Br. 

MANGAXI  SULPHAS.  U.S.    Sulphate  of  Manganese. 

MnSO*.  4H2  O  ;  222.  (MXy'GA-XI  SUL'PHaS.)  MnO,  SO3.  4H0;  111. 

"  Sulphate  of  Manganese  should  be  kept  in  well-stopped  bottles."  U.  S. 
Manganesii  Sulphas,  C. .?.  1870;  Manganum  Salpharicum,  Sulfas  Manganosus ;  Manganoas 
Sulphate;  Sulfate  de  Manganese,  Sulfate  manganeux,  Fr.;  Schwefelsaures  Maugauoxjdul,  G. 
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This  salt  may  be  prepared  by  heating  the  native  black  oxide  with  concentrated 
Bulphuric  acid.  Oxygen  is  evolved,  and  the  sulphate  of  the  protoxide  is  formed. 
The  product,  when  exhausted  by  water,  furnishes  a  solution  which  must  be  heated 
to  nearly  the  boiling  point,  and  treated  with  carbonate  of  manganese,  added  by  small 
portions  at  a  time,  which  will  precipitate  any  iron  present,  and  change  the  color  of 
the  liquid  from  a  dark  red  to  a  pale  rose  tint.  The  liquid  is  then  filtered,  evaporated 
to  the  consistence  of  a  thin  syrup,  and  set  aside  to  crystallize.  Prof.  C.  Lewis  Diehl 
has  obtained  by  means  of  the  following  process  an  abundant  product  of  the  pure 
salt,  A  mixture  of  5  parts  of  black  oxide  of  manganese  and  0-75  of  coarsely  pow- 
dered charcoal  is  exposed  to  a  red  heat,  in  a  covered  crucible,  until  all  the  charcoal 
is  consumed.  The  contents  of  the  crucible,  after  cooling,  are  put  into  a  porcelain 
dish,  and  treated  with  6  5  parts  of  sulphuric  acid.  The  whole  is  then  evaporated 
to  dryness,  and  the  residue,  being  returned  to  the  crucible,  is  again  heated  to 
redness.  When  cool,  the  mass  is  rubbed  to  powder  if  necessary,  and  treated  twice 
with  eight  parts  of  boiling  water ;  and  the  liquors,  having  been  mixed,  are  filtered, 
evaporated  till  a  pellicle  appears,  and  set  aside  to  crystallize.  It  is  important  that 
the  liquid  should  be  removed  from  the  sand-bath  as  soon  as  the  pellicle  begins  to 
form  ;  as,  if  the  heat  be  continued  longer,  an  insoluble  sulphate  is  deposited.  If  the 
black  oxide  of  manganese  employed  is  of  good  quality,  a  pure  sulphate  will  be  ob- 
tained ;  any  salt  of  iron  or  copper  present  being  rendered  insoluble  by  the  heat. 
(AJ:P.,  1867,  p.  139.) 

Laster's  process  is  as  follows.  "  Take  of  Black  Oxide  of  Manganese  40  parts. 
Commercial  Hydrochloric  Acid  200  parts.  Dissolve  the  black  oxide  in  the  acid 
beneath  a  chimney-flue,  and,  when  solution  is  complete,  and  chlorine  no  longer 
evolved,  mix  very  gradually  53  parts  of  sulphuric  acid  with  the  reddish  liquid  ;  con- 
tinue the  evaporation  beneath  the  flue  until  acid  vapor  is  no  longer  driven  off",  and 
the  mass  becomes  dry.  Dissolve  this  mass  in  350  parts  of  water  heated  to  the 
boiling  point.  Treat  the  solution  with  carbonate  of  manganese  until  it  becomes 
rose-red,  filter  or  decant,  evaporate  and  crystallize."  (A.  J.  P.,  1868,  p.  175.) 

Mr.  F.  Mahla,  of  Chicago,  proposes  to  utilize  chlorine  residues.  He  takes  the 
liquid  remaining  in  the  retort  after  the  preparation  of  chlorine,  adds  to  it  carbonate 
of  sodium  sufficient  to  precipitate  all  the  metallic  oxides,  or  at  least  to  cause  a  slight 
alkalinity,  collects  the  precipitate  thus  produced  on  a  muslin  filter,  and  washes  it 
with  pure  water,  until  the  filtrate  produces  no  longer  an  obvious  reaction  with  ni- 
trate of  silver.  Three-fourths  of  the  moist  mass  are  removed  from  the  filter  to  an 
evaporating  dish,  and  dilute  sulphuric  acid  is  added  sufficient  completely  to  dis^solve 
it.  The  solution  is  heated  to  near  the  boiling  point,  and  the  remaining  fourth  of 
the  mass  from  the  filter  is  gradually  added  to  it,  until  the  liquid,  after  being  filtered, 
is  no  longer  blackened  by  tannic  acid.  The  whole  solution  is  then  filtered,  and  the 
filtrate,  with  the  waters,  after  washing,  is  evaporated  to  crystallization.  The  first 
crop  of  crystals  is  sometimes  contaminated  with  sulphate  of  calcium,  from  the  car- 
bonate of  calcium  in  the  commercial  black  oxide  employed  in  the  process.  To  sep- 
arate this  impurity,  evaporate  to  dryness,  redissolve  the  residue  in  a  little  water, 
which  leaves  the  sulphate  of  calcium  undissolved  ;  and  the  pure  solution  of  sulphate 
of  manganese  is  obtained  by  filtration.  (A.  J.  P.,  1809,  p.  351.) 

Properties.  Sulphate  of  manganese  has  the  formula  MnSO^,  in  which  the  dyad 
metal  manganese  replaces  the  H^  of  H2S0^.  From  its  aqueous  solution  it  crys- 
tallizes in  rhombic  prisms,  which  contain  variable  proportions  of  water  of  crystalli- 
zation according  to  the  temperature  of  the  solution  and  other  circumstances.  Ob- 
tained by  evaporation  at  a  gentle  heat,  they  contain  four  mols.  of  water ;  between  45° 
and  68°,  five  mols. ;  under  42°,  seven  mols. ;  and  a  concentrated  solution,  mixed 
with  sulphuric  acid,  and  evaporated,  yields  granular  crystals  with  one  mol.  Heated 
to  240°,  the  crystals  lose  three  mols.  of  water,  and  at  a  red  heat  become  anhydrous. 
(Brande  and  ToT/Ior.)  The  crystals  usually  have  a  pale  rose  or  pink  color.  The 
salt  has  an  astringent  and  bitterish  taste.  It  is  very  soluble  in  water ;  but  its  solu- 
bility varies  with  its  water  of  crystallization.  When  anhydrous  it  is  dissolved  by 
two  parts  of  water  at  15-5  C.  (60°  F.),  and  in  its  own  weight  at  100°  C.  (212  F.). 
If  carelessly  prepared,  it  is  apt  to  contain  copper  and  arsenic,  as  well  as  ii'on.     As 
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it  is  the  sooice  of  nearij  aD  the  prefniatioiis  of  mai^^uiese,  ii  is  of  importamce 
that  it  should  be  pare.  Heoee,  the  sulphate,  as  finfc  obCaiiied,  dmnld  be  cakiDed 
at  a  lov  red  heat  at  least  twice,  to  raider  the  eontaminathig  metals  inaoloble,  and 
then  tested  in  solution,  to  be  sure  of  its  poritj.  Aecotding  to  M.  A.  Gorgen, 
copper  and  iron,  aswdl  as  nidcd  and  eobaIt,aTe  coraplrte^pgrecq>itated  bjsnIpUde 
of  mai^anese.  In  applying  this  reagent,  the  impure  solntion  is  shaken  fat  about 
a  quarter  of  an  hour  with  the  sulphide,  and  then  bmled  for  a  few  minutes.  {Ckaai. 
Gaz.,  July  1,  1853,  p.  249.)  The  d^cription  of  it  in  the  U.  S.  Phannaet^pceia 
is  as  follows :  '■'■  cokriess,  or  pale  rose-eologred,  transparent,  light-rfaomlHe  prisms,  if 
crptaUized  at  a  temperature  between  20^*  and  BO"*  &  (68°-86<*  F.),  sli^tlj  effio- 
rescMit  in  dry  air,  odnrfesB,  baring  a  digfatlj  bitter  and  a^rii^ent  ta^  and  a£untlj 
acid  reaction,  ^luble  in  0*7  part  <^  water  at  15"*  C.  (59"*  F.),  and  in  0*8  part  of 
boiiiog  water ;  insolabie  in  alo^<^  The  aqueous  solution  of  the  salt  yields,  with 
sulphide  of  ammonium,  a  flesh-ei^ored  precipitate  oompletdy  siJuUe  in  moderately 
diluted  acetic  acid  (abs.  of  line) ;  with  test-solution  <>f  ferroeyanide  of  potassium 
it  affords  a  reddish  white  precipitate,  and  a  brown  one  with  test-S(Jution  of  ferri- 
eyanide  of  potassium.  Test-solation  of  chloride  of  barium  produces  a  white  pre- 
dintate  in^>luble  in  hydrochlorie  acid.  The  aqueous  solutioo  of  die  salt  should 
not  be  affected  by  solution  of  tannic  acid  (aha.  of  iron).  When  slightly  acidukted 
with  hydrochloric  acid,  it  should  ranain  unaffected  by  hydrosulphurie  aeid  (aba. 
of  copper).  If  all  the  Manganese  be  precipitated  fimn  the  aqueous  solution  faj 
sulphide  of  ammonium,  and  the  filtrate  be  eraporated,  noi  mote  than  a  tiaee  (^ 
fixed  residue  should  remain  on  gentle  ignition  (limit  of  alkalies  ot  magneua).**  W.  S. 
ICedical  Properties  and  Uses.  C.  6-  Gmelih  found  sulphate  of  mai^meae  to 
prodace  an  extraordinary  secretion  of  bile  when  giren  to  the  inferior  animals,  and 
its  effects  as  a  cholagogue  bare  been  observed  in  man.  According  to  the  late  Dr. 
Thomas  Thomsoo,  of  Gla^ow,  it  resembles  sulphate  of  sodium  hoth  in  taste  and 
in  effect,  operating  as  a  purgative  in  the  dose  of  one  or  two  drachms  (3*9  to  7*5 
Gm.).  From  the  drcumstanoe  that  manganese  had  been  fimnd  in  small  jHToportioD 
in  the  blood,  it  was  eonjectured  that  this  metal,  fike  iron,  mi^t  play  an  important 
part  in  the  haman  economy ;  and  trial  was  made  of  it  in  anawija^  with  the  hope  that 
it  might  prove  a  osefiil  adjuvant  of  the  ehalybeates  as  a  reeonstmetiTe  agent.  When 
given  with  iron,  its  use  was  certainly  in  many  instanees  ibOowed  by  the  most  satis- 
factory results  ;  bat  it  may  be  questioned  whether  the  beneficial  effects  wen  in  any 
reelect  greater  than  those  which  the  iron  would  have  produced  without  such  an 
auxiliary ;  and,  where  manganese  has  been  used  akme  in  anaemic  cases,  it  has  gener- 
ally fiukd.  Dr.  Garrod,  of  London,  after  fair  trial  of  it,  prononneed  against  it. 
{Med.  2%N«*  and  Gaz.,  Fdb.  1863,  p.  222.)  The  dose  of  sulphate  of  manganese 
as  a  tonic  is  from  five  to  twenty  grains  (033  to  13  Gm.). 

MA2sXA.  r.&,Pr.     Manna. 

(MiX'XA.) 

"The  concrete,  saccharine  exudation  of  Fraxinus  Orous.  Linne.  (IfaL  Ord. 
(Neaoeae.)"  U.  S.  "  A  concrete,  saccharine  exudation  fiom  the  stem  of  Fraxinus 
Omus,  Linn.,  and  F.  rotundifolia,  D.  C.  Obtained  by  making  incisioi^  in  the 
stems."  Br. 

Mmnne.  Fr.;  Manna,  G^  It.;  liana,  Sp. 

Manaa  is  not  the  product  of  one  plant  exclusireiy.  Berides  the  two  speass  of 
Fraxinas  indicated  by  the  British  Pharmacopoeia,  it  is  said  to  be  obtained  also  from 
several  other  trees,  belonging  to  the  genera  Ormtu  and  Praxmrniy  amoi^  which  F. 
excelsior  and  F.  parvijiora  have  been  particularly  deagnated.  Many  saccharine 
substances,  generally  exudations  from  plants,  have,  from  their  resemUance  to  this 
substance,  obtained  the  name  of  manna,  and  attracted  more  or  less  attenticm  from 
writers.     They  are  described  in  a  note.* 

*  /Wm  Mammmm.  The  tmautrUk  of  Nortbera  Afiicm  {Tmrnvrix  GalKev,  Khr.X  which  prodnees 
the  sman  TawiarM  GntU  of  Mogador,  eontainin^  40  pa-  ent.  of  tannic  add  {^A.J.  i*.,  1$7S,  p.  37; 
aLH>  S.  R.,  1ST7,  p.  41),  according  to  BarekbardtabogireB  origin  ton  qieeieB  of  Manna  that  is  nsed 
bj  the  £«doain  Arabs  near  Momt  Sinai  with  their  food.    This  «fWi*--*»  howerer,  aecoidias  to 
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Gen.  Ch.  Flowers  polygamous  or  dioecious.  Calyx  small  and  four-cleft,  toothed 
or  entire,  or  obsolete.  Petals  four,  slightly  cohering  in  pairs  at  the  base,  or  only 
two,  oblong  or  linear,  or  altogether  wanting.  Stamens  two,  three,  or  four.  Anthers 
linear  or  oblong,  large.  Style  single.  Stigma  two-cleft.  Fruit  a  one-  to  two-celled 
samara.    Gray. 

This  genus  was  separated  by  Persoon  from  the  Fraxinus  of  Linnaeus. 

Fraxinus  Ornus.  Willd.  Sp.  Plant,  iv.  llU-4.  B.  &  T.  170. —  Ornus  Europsea. 
Persoon,  Synops.  i.  9;  Liiidley,  Flor.  Med.  5-17;  Carson,  Illust.  of  Med.  Bot.  ii.  8, 
pi.  61.  The  Jiowering  asli*  is  a  tree  of  moderate  height,  usually  from  twenty  to 
twenty-five  feet,  very  branching,  with  opposite,  petiolate,  pinnate  leaves,  composed 
of  three  or  four  pairs  of  leaflets,  and  an  odd  one  at  the  end.  The  leaflets  are  oval, 
acuminate,  obtusely  serrate,  about  an  inch  and  a  half  in  length,  smooth,  of  a  bright 
green  color,  and  supported  on  short  footstalks.  The  flowers  are  white,  and  usually 
expand  with  the  leaves.  They  grow  in  close  panicles  at  the  extremity  of  the  young 
branches,  and  have  a  very  short  calyx  with  four  teeth,  and  four  linear  lanceolate 
petals. 

Both  this  species  of  Ornus  and  0.  rotundifolia  are  natives  of  Sicily,  Calabria, 
and  Apulia ;  and  both  contribute  to  supply  the  manna  of  commerce.  The  former 
is  cultivated  in  Sicily,  yields  manna  after  the  eighth  year,  and  continues  to  yield  it 
for  ten  or  twelve  years,  when  it  is  usually  cut  down,  and  young  sprouts  allowed  to 
grow  up  from  the  root.  (Stettner,  Archiv  der  Pharm.,  liii.  194.)  During  the  hot 
months  the  juice  exudes  spontaneously  from  the  bark,  and  concretes  upon  its  sur- 
face ;  but,  as  the  exudation  is  slow,  it  is  customary  to  facilitate  the  process  by 
making  deep  longitudinal  incisions  on  one  side  of  the  trunk.  In  the  following  season 
these  are  repeated  on  the  other  side,  and  thus  alternately  for  the  whole  period 
during  which  the  trees  yield  manna,  extending  sometimes,  it  is  said,  to  thirty  or 

Mitseherlich,  contains  no  mannit,  but  consists  wholly  of  mucilaginous  sugar.  M.  Berthelot  found 
a  sample  of  manna  from  Sinai  to  consist  of  55  per  cent,  of  cane  sugar,  25  of  levulose  and  glucose, 
and  20  of  dextrin  and  analogous  substances.  {Annales  de  Chim.  et  Phys.,  Ixvii.  82.)  The  same 
chemist  obtained  from  so-called  Turkish  msinna  a  new  variety  of  sugar,  which  he  named  trehalose. 
[Gaz.  Med.  de  Pan's,  1857,  No.  49.)  This  has  been  shown  to  be  a  product  from  a  species  of  larch 
{Echinops  Pevsica),  and  is  obtained  by  treating  the  cocoons  of  a  coleopterous  insect  (Lan'nns  macu- 
lattis)  with  hot  water,  filtering,  and  crystallizing  the  sugar.  The  manna  used  in  India  and  Persia 
under  the  name  of  Turaujbiii  is  said  to  be  the  product  of  Hedysarum  Alhagi  of  Linn.,  Alkagi  Man- 
rorum  of  De  Candolle,  a  leguminous  thorny  shrub  abundant  in  the  deserts  of  Persia  and  Arabia.  Ac- 
cording to  A.  Villiers,  it  is  nearly  pure  melezitose.  {P.J.  T/-.,  3dser.,  vii.  917.)  A  substance  closely  re- 
sembling manna  is  procured  by  exudation  from  Eucali/jtlus  mannifeva,  growing  in  New  South  Wales. 
It  contains  a  saccharine  matter,  called  melitose,  different  from  mannit  and  from  all  the  varieties  of 
sugar  in  projierties,  though  isomeric  with  glucose.  It  is  susceptible  of  the  vinous  fermentation.  (See 
A.J.  P.,  xxviii.  157.)  Another  manna  found  in  Australia  is  produced  upon  the  leaves  of  Eiica!i/p- 
ttcs  dumosa,  when  very  small,  and  sometimes  appears  spread  over  large  extents  of  country  like  a  kind 
of  snow.  The  natives  use  it  for  food.  It  is  a  complex  body,  containing  sugar,  gum,  starch,  inulin, 
and  lignin.  (Journ.  de  Chim.  et  de  Pharm.,  xvi.  240.)  It  is  said  to  be  a  secretion  from  an  insect, 
formed  into  minute  cells,  each  of  which  is  the  abode  of  one  of  the  insects.  It  is  called  lerp  by  the 
natives.  (See  A.J.  P.,  1862,  p.  547.)  The  substance  known  in  France  by  the  name  of  Brian<;on 
manna  is  an  exudation  from  the  common  European  larch  {Lan'x  Eiimpiea  or  Pinus  Larix),  and 
differs  chemically  from  ordinary  manna  in  containing  no  mannit.  Berthelot  found  in  it  a  peculiar 
sugar,  analogous  to  that  of  the  cane,  which  he  named  melezi'tose.  (See  A.  J.  P.,  1859,  p.  61.)  Lnrix 
Cednis,  of  Mount  Lebanon,  yields  a  similar  product,  which  has  some  repute  in  Syria  as  a  remedy 
in  phthisis.  (/■*.  /.  Tr.,  xiii.  411.)  A  substance  resembling  manna,  of  a  sweet,  slightly  bitter,  and 
terebinthinate  taste,  and  actively  purgative,  exudes  from  incisions  in  Phius  Lambertiona,  of  South- 
ern Oregon,  and  is  used  by  the  natives.  (Nar.  of  U.  S.  E.ipl.  Exped.,  v.  232.)  M.  Berthelot  has 
extracted  from  this  product  a  peculiar  saccharine  principle,  which  he  calls  pinite.  It  is  very  sweet, 
but  does  not  undergo  the  vinous  fermentation.  (See  A.  J.  P.,  xxviii.  157.)  In  the  neighborhood  of 
Diarbekir,  in  Asiatic  Turkey,  a  saccharine  substance,  known  as  Diarhekir  manna,  is  found  on  the 
leaves  of  dwarf  oaks,  from  which  it  apjjears  to  be  exuded.  (Ibid.,  Nov.  1862,  p.  546.)  The  manna 
of  the  oak  of  Kurdistan,  spoken  of  by  Fliickiger,  is  probably  the  same  as  that  of  Diarbekir,  which 
may  be  its  entrepot.  According  to  Fliickiger,  this  consists  chiefly  (90  per  cent.)  of  a  crystallizabld 
sugar.  It  deviates  to  the  right  the  plane  of  polarized  light,  and  reduces  in  the  cold  the  solution 
of  oxide  of  copper  in  soda  and  glycerin.  This  manna  contains  a  mucilage,  but  no  cane-sugar  ot 
dextrin.  {Journ.  de  Pharm.,  Avril,  1873,  p.  335.)  Certain  sea-weeds,  after  their  death,  become  cov- 
ered, on  exposure  to  the  air,  with  an  efflorescence  of  mannit,  supposed  not  to  pre-exist  in  the  plants, 
but  to  be  formed  from  their  mucilaginous  matter.  {Journ.  de  Pharm.,  Avril,  1859,  p.  314.) 

*  A  syrup  prepared  from  the  inner  bark  of  this  tree  has  been  employed,  in  Europe,  by  Dr.  De- 
vergie,  with  supposed  advantage,  in  chronic  eczema  and  impetigo.  The  bark  contains  much  tannin, 
and  a  mucilaginous  principle,  which  renders  diluted  alcohol  a  better  menstruum  than  boiling  water. 
{Journ.  de  Pharm.,  3e  ser.,  ix.  347.) 
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even  forty  years.  Straw  or  chips  are  frequently  placed  so  as  to  receive  the  juice, 
which  concretes  upon  them.  The  manna  varies  in  its  character  according  to  the 
mode  of  collection,  nature  of  the  season,  and  period  of  the  year  in  which  the  exu- 
dation takes  place.  That  procured  in  Sicily  is  said  to  be  the  best.  Mr.  Daniel 
Hanbury  travelled  through  the  old  manna  region,  and  satisfied  himself  that  the  col- 
lection of  manna  for  commercial  purposes  is  confined  at  present  almost  exclusively 
to  Sicily,  {P.  J.  Tr.,  Nov,  1872,  p,  421.)  But  a  more  recent  writer  {Ibid.,  Nov. 
1879)  asserts  that  the  manna  trees  are  still  cultivated  in  Calabria, 
In  commerce  three  varieties  are  distinguishable, 

1,  Flake  manna,  or  manna  canmdata,  is  the  purest  variety.  It  exudes  spon- 
taneously, or  by  incisions,  during  the  hottest  and  dryest  weather  in  July  and  August. 
According  to  Stettner,  it  is  furnished  by  the  upper  incisions  upon  the  trunk  ;  while 
the  lower  incisions  yield  the  inferior  varieties.  It  is  in  irregular,  unequal  pieces, 
often  several  inches  long,  resembling  stalactites,  rough,  light,  porous,  brittle,  whitish 
or  yellowish  white,  and  frequently  concave  on  the  surface  by  which  they  were  attached 
to  the  trunk,  and  which  is  often  soiled  by  impurities,  sometimes  by  adherent  frag- 
ments of  the  bark.  When  broken,  these  pieces  exhibit  a  crystalline  or  granular 
structure.  This  variety  is  sometimes  in  small  fragments,  generally  less  than  an 
inch  in  length, 

2,  Common  manna — manne  en  sorte  of  French  pharmacy — is  next  in  quality, 
and  is  collected  in  September  and  the  beginning  of  October,  when  the  heat  of  the 
weather  has  begun  to  moderate.  The  juice  does  not  now  concrete  so  readily,  and 
a  portion,  falling  on  the  ground  at  the  root  of  the  tree,  becomes  more  or  less  mixed 
with  impurities,  and  forms  imperfectly  solid  masses,  which  require  to  be  further 
dried  in  the  sun.  Common  manna  consists  of  whitish  or  yellowish  fragments,  simi- 
lar to  the  pieces  of  flake  manna,  but  much  smaller,  mixed  with  a  soft,  viscid,  un- 
crystallized  brownish  matter,  identical  with  fat  manna, 

3,  Fat  manna  is  collected  in  the  latter  part  of  October  and  November,  when 
the  weather  is  cooler  and  rains  more  common.  The  juice  is  now  still  less  disposed 
to  concrete,  and  flowing  down  the  trunk  is  received  in  a  small  excavation  at  its  base. 
As  found  in  commerce,  it  is  in  the  form  of  a  soft,  viscous  mass,  containing  few 
crystalline  fragments,  of  a  brown  or  yellowish  brown  color,  and  full  of  impurities. 
The  U.  S.  Pharmacopoeia  directs  that  such  manna  should  be  rejected,* 

Properties.  Manna  is  officinally  described  as  "  in  flattish,  three-edged  pieces,  oc- 
casionally eight  inches  (20  cm,)  long,  and  two  inches  (5  cm.)  broad,  usually  smaller ; 
friable ;  externally  yellowish  white,  internally  white,  porous,  and  crystalline  ;  or  in 
fragments  of  different  sizes,  brownish  white  and  somewhat  glutinous  on  the  surface, 
internally  white  and  crystalline,*'  U.  S.  Manna  has  a  slight,  peculiar  odor,  and  a  sweet 
taste,  which  in  the  impure  kinds  is  also  very  nauseous,  but,  in  the  finest  flake  manna, 
scarcely  so  much  so  as  to  be  disagreeable.  Its  sp.  gr.  is  0-83-i.  It  melts  with  heat,  and 
takes  fire,  burning  with  a  blue  flame.  When  pure  it  is  soluble  in  three  parts  of  cold, 
and  in  its  own  weight  of  boiling  water.  From  a  boiling  saturated  aqueous  solution,  it 
separates  in  partially  crystalline  masses  on  cooling.    Alcohol  also  dissolves  it.    Boiling 

*  Attempts  have  sometimes  been  made  to  counterfeit  manna  :  but  the  facility  of  detection  ren- 
ders frauds  of  this  kind  unprofitable,  and  they  are  not  often  practised.  Dr.  R.  P.  Thomas  described 
{A.  J.  P.,  xxiv.  208)  a  sophisticated  manna,  which  differed  from  the  genuine  drug  both  in  sensible 
and  in  chemical  properties,  not  even  containing  mannit.  Baume  describes  a  method  in  which  com- 
mon manna  is  purified  so  as  to  resemble  flake  manna.  It  consists  in  dissolving  common  manna  ia 
a  little  water,  allowing  the  liquid  to  settle,  decanting  it  in  order  to  separate  the  impurities,  then  in- 
spissating it  so  that  it  will  congeal  on  cooling,  and  immersing  threads  in  the  inspissated  liquid, 
several  times  successively,  in  the  manner  practised  by  candle-makers.  It  may  be  still  further 
purified  by  the  use  of  animal  charcoal.  Thus  prepared  it  contains  less  mannit  than  flake  manna, 
and  less  of  the  nauseous  principle,  but  is  said  not  to  operate  less  effectively  as  a  laxative. 

A  fictitious  manna  is  described  by  Mr.  Edmond  Histed  (P.  J.  Tr.,  April,  1870),  as  having  been 
taken  from  Paris  to  London,  which  bears  a  close  resemblance  to  flake  manna,  for  which  it  might  be 
mistaken  upon  a  hasty  notice.  The  resemblance  is,  moreover,  increased  by  the  fact  that  it  contains 
mannit,  of  which  Mr.  Histed  obtained  40  per  cent.,  while  fine  natural  flake  manna  yielded  him  70 
per  cent.  Closely  examined,  it  is  found  to  differ  essentially  from  genuine  flake  manna,  showing  no 
crystals  of  mannit  when  broken,  not  having  the  taste  and  smell  characteristic  of  good  manna,  and, 
besides,  cleaner,  lighter  colored,  more  solid,  and  making  a  clearer  solution  in  water,  (See  A.  J.  P., 
1870,  p.  348.)  May  this  not  have  been  a  iipecimen  of  artificial  flake  manna,  prepared  from  the  in- 
ferior or  common  manna  ? 
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alcohol  will  dissolve  15  parts  of  it,  and  upon  cooling  deposit  beautiful  crystals  of 
mannit.  Fourcroy  and  Vauquelin  found  manna  to  consist  of — 1,  a  peculiar  sweet 
principle,  mannit,  which  constitutes  75  per  cent. ;  2,  a  variety  of  sugar  ;  3,  a  yel- 
low nauseous  matter,  upon  which  the  purgative  property  is  thought  chiefly  to  de- 
pend; and,  4,  a  little  mucilage.  Leuchtweiss  obtained  from  105  parts  of  mauua  11-6 
of  water,  0-4  of  insoluble  matter,  9-1  of  sugar,  42-6  of  mannit,  40-0  of  a  mixture  of 
mucilaginous  matter  containing  mannit,  resin,  organic  acid,  and  a  nitrogenous  sub- 
stance, and  1-3  of  ashes.  M.  Buignet  discovered  in  manna  a  considerable  propor- 
tion of  dextrin.  He  appears  to  have  been  led  to  this  discovery  by  observing  a  very 
energetic  dextrogyrate  power  in  flake  manna,  which  could  not  be  owing  to  the  sac- 
charine matter  it  contained,  because  the  same  power  continued  after  all  the  sugar 
had  been  destroyed  by  fermentation.  Dextrin  forms  about  one-fifth  part  of  flake 
manna,  and  a  much  larger  part  of  the  inferior  kinds.  It  may  be  readily  obtained 
separate  by  triturating  200  parts  of  flake  manna  with  400  of  alcohol  of  70°  in  suc- 
cessive portions,  filtering  the  resulting  mixture,  by  which  the  mannit  is  left  behind, 
and  then  separating  the  sugar  and  dextrin  cor>tained  in  the  clear  liquor.  This  is 
done  by  concentrating  the  liquor  to  a  syrupy  consistence,  and  adding  about  10  parts 
of  alcohol  at  90°.  The  mixture  separates  into  two  layers,  the  upper  consisting  of  a 
strong  alcoholic  solution  of  sugar,  the  lower  of  a  saturated  solution  of  dextrin  in 
weak  alcohol.  The  latter  is  separated,  washed  repeatedly  with  alcohol  at  90°,  and 
then,  after  dilution  with  water,  decolorization,  and  filtration,  is  evaporated  gently  by 
a  water-bath  till  it  ceases  to  lose  weight.  The  substance  remaining  is  dextrin.  The 
saccharine  matter  of  manna  is  a  mixture  of  cane  sugar  and  levulose,  which  are  in 
such  proportion  as  almost  to  neutralize  their  reciprocal  optic  properties.  All  the 
forms  of  commercial  manna  contain  both  sugar  and  dextrin,  and,  though  the  quan- 
tity of  the  two  jointly  varies  considerably,  yet  their  relative  proportion  is  invariable, 
being  2  mols.  of  dextrin  and  1  mol.  of  sugar.  This  is  the  same  result  which  takes 
place  in  the  saccharification  of  starch  ;  and  the  inference  is  fair,  that  the  dextrin 
and  sugar  in  manna  are  the  result  of  a  transformation  of  starch  in  the  plant.  (Journ. 
de  Pharm.  et  de  Chini.,  Juillet,  1868,  pp.  5-16.)  It  is  owing  to  the  presence  of 
glucose  and  dextrin  that  manna  is  capable  of  fermenting.  Fliickiger  found  in  all 
samples  of  mannit  examined  a  small  amount  of  a  dextrogyrate  mucilage,  which  is 
precipitated  by  neutral  acetate  of  lead,  and  yields  mucic  acid  when  boiled  with  strong 
nitric  acid.  The  greenish  color  of  certain  pieces  of  manna  is  produced  by  fraxin, 
CjgHjgOjj,  a  glucoside  closely  resembling  sesculin.  Fraxin  crystallizes  in  colorless 
prisms,  easily  soluble  in  hot  water  and  in  alcohol,  and  has  a  faintly  astringent  and 
bitter  taste.  By  dilute  acids,  it  is  resolved  into  fraxetin,  Cj^HgOj,  and  glucose, 
CgHjjOg.  Even  its  dilute  solutions  are  fluorescent.  (^Pharmacographia,  2d  ed.,  p. 
413.) 

3Iannit  is  white,  inodorous,  crystallizable  in  semi-transparent  needles,  of  a  sweetish 
taste,  soluble  in  five  parts  of  cold  water,  scarcely  soluble  in  cold  alcohol,  but  readily 
dissolved  by  that  liquid  when  hot,  and  deposited  when  it  cools.  Its  composition  is 
^e^uOg,  and  it  is  considered  as  belonging  to  the  class  of  hexatomic  alcohols.  If 
mixed  with  chalk  and  cream  cheese,  and  kept  for  some  weeks  at  the  temperature  of 
40°  C.  (104°  F.),  it  yields  alcohol  largely,  with  the  disengagement  of  carbonic  acid 
and  hydrogen,  and  the  production  of  lactic  acid.  No  fungus  is  produced,  as  in  the 
ordinary  fermentation  of  sugar.  (Berthelot,  Journ.  de  Pharm.,  xxx.  269.)  With 
lime,  baryta,  and  strontia,  it  forms  definite  compounds,  soluble  in  water,  and  precipi- 
table  from  their  aqueous  solutions  by  alcohol.  {Ibid.,  Jan.  1860,  p.  56.)  It  does  not 
reduce  an  alkaline  solution  of  oxide  of  copper ;  and  a  test  of  its  purity  is  thus  pre- 
sented. (A.  J.  P.,  Jan.  1861,  p.  26.)  Though,  when  uncombined,  it  exercises  no 
influence  on  polarized  light,  yet  all  of  its  derivatives  deviate  the  plane  of  polariza- 
tion. (Journ.  de  Pharm.,  Mars,  1874,  p.  219.)  It  may  be  obtained  by  boiling 
manna  in  alcohol,  allowing  the  solution  to  cool,  and  redissolving  the  crystalline  pre- 
cipitate. Pure  mannit  is  now  deposited.  Another  method  is  to  dissolve  flake  manna 
in  water,  precipitate  by  solution  of  subacetate  of  lead,  filter,  throw  down  the  excess 
of  lead  by  sulphuric  acid,  evaporate  the  solution,  and  mix  with  alcohol.  On  cooling, 
the  mannit  is  deposited.  (Bonsall,  Arch,  der  Pharm.,  cxxxiv.  70.)     This  principle 
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has  been  found  in  numerous  vegetables.  It  is  said  to  be  gently  laxative  in  the  dose 
of  one  or  two  ounces  (31-1  or  622  Gm.). 

Manna,  when  long  kept,  acquires  a  deeper  color,  softens,  and  ultimately  deliquesces 
into  a  liquid,  which,  on  the  addition  of  yeast,  undergoes  the  vinous  fermentation. 
This  is  probably  owing  to  its  conversion  into  sugar  by  the  absorption  of  enough  oxy- 
gen to  neutralize  the  slight  excess  of  hydrogen,  which  constitutes  the  only  essential 
difference  in  composition  between  it  and  glucose.  That  which  is  dryest  resists  this 
change  the  longest.  It  is  said  that  manna,  recently  gathered,  is  less  purgative  than 
it  afterwards  becomes. 

Medical  Properties  and  Uses.  Manna  is  a  gentle  laxative,  usually  operating 
mildly,  but  in  some  cases  producing  flatulence  and  pain.  Though  peculiarly  adapted 
to  children  and  pregnant  women,  it  may  be  given  with  advantage  in  ordinary  cases 
of  piles  from  constipation,  unattended  with  dyspeptic  symptoms.  It  is  usually,  how- 
ever, prescribed  with  other  purgatives,  particularly  senna,  rhubarb,  magnesia,  and 
the  neutral  salts,  the  taste  of  which  it  conceals,  while  it  adds  to  the  purgative  effect. 
The  dose  for  an  adult  is  from  one  to  two  ounces  (31-1  to  62-2  Gm.)  ;  for  children, 
from  one  to  four  drachms  (3*9  to  155  Gm.).  It  is  usually  given  dissolved  in  water 
or  some  aromatic  infusion;  but  the  best  flake  manna  may  be  administered  in  sub- 
stance. Manna  forms  a  combination  with  iron,  which  it  preserves  against  change. 
(See  P.  J.  Tr.,  March,  1873.) 

Off.  Prep.  Infusum  Sennas  Compositum,  U.  S. 

MAEMOR  ALBUM.  Br.     White  Marble. 

(MAK'MOR  Xl'BCSI.) 

"  Hard  white  crystalline  native  carbonate  of  lime,  in  masses."  Br. 

Marmor,  U.  S.  1S70 :  Marbre,  Fr./  Marmor,  G.;  Marmo,  //.,-  Marmol,  Sp. 

Marble  is  used  for  obtaining  carbonic  acid,  and  for  making  several  oflScinal  prepa- 
rations. For  the  former  purpose  common  marble  is  suflSciently  pure ;  for  the  latter, 
the  purer  varieties  must  be  selected. 

Officinal  marble  has  a  sp.  gr.  of  from  27  to  28.  It  is  brittle,  pulverizable,  and 
insoluble  in  water.  It  is  wholly  dissolved  by  dilute  hydrochloric  acid  with  effer- 
vescence. If  magnesia  be  present,  the  neutral  hydrochloric  solution  will  be  precip- 
itated by  ammonia ;  and  if  baryta  or  strontia  be  an  impurity,  a  similar  effect  will  be 
produced  by  a  solution  of  sulphate  of  calcium.  When  marble  is  exposed  to  a  full 
red  heat,  it  loses  about  44  per  cent,  of  carbonic  acid,  and  is  converted  into  lime.  (See 
Calx.)     In  composition  it  agrees  with  chalk. 

The  purest  kind  of  marble  is  that  of  O/rrara,  sometimes  called  statuari/  marble; 
but  it  is  not  necessary  that  this  kind  should  be  obtained  for  pharmaceutic  operations. 
Marble,  sufficiently  pure  for  these  purposes,  is  abundant  in  the  United  States.  It 
is  necessary,  however,  to  reject  the  dolomltic  marbles,  which  contain  magnesia. 

Off,  Prep.  Potassae  Bicarbonas,  Br.;  Sodae  Bicarbonas,  Br. 

MARRUBIUM.   U.S.     3Iarrubium.     IHorehound.^ 

(MAR-El'Br-CM.) 

"  Tlie  leaves  and  tops  of  Marruhium  vulgare.  Linne.    (JVat.  OrcLhahiatas.')"  IT.S. 

Herba  Marrubii ;  Herbe  de  Marmbe  blanc,  Marmbe  blanc,  Fr.;  Andornkraut,  Weisser  Andom, 
C;  Marruhjo,  It.,  Sp. 

Gen.  Ch.  Calyx  salver-shaped,  rigid,  ten-streaked.  Corolla  with  the  upper  lip 
bifid,  linear,  and  straight. 

Marruhium  vulgare.  Willd.  Sp.  Plant,  iii.  Ill  ;  B.  &  T.  210.  White  Hore- 
Tiound  has  a  perennial  fibrous  root,  and  numerous  annual  stems,  which  are  quad- 
rangular, erect,  very  downy,  and  from  twelve  to  eighteen  inches  high.  The  leaves 
are  about  an  inch  long,  roundish-ovate,  dentate  or  deeply  serrate,  obtuse,  wrinkled, 
veined,  downy  above,  hoary  on  the  under  surface,  and  supported  in  pairs  on  strong 
footstalks.  The  flowers  are  white,  and  in  crowded  axillary  woolly  whorls.  The 
calyx  is  tubular,  and  divided  at  the  margin  into  ten  narrow  segments,  which  are 
hooked  at  the  end.     The  corolla  is  also  tubular,  whitish,  with  a  labiate  margin,  of 
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•which  the  upper  lip  is  bifid,  the  under  reflected  and  three-cleft,  with  the  middle 
segment  broad  and  slightly  scalloped :  stamens  four,  included.  The  seeds  are 
four,  in  the  bottom  of  the  calyx.  The  plant  is  a  native  of  Europe,  but  has  been 
naturalized  in  this  country,  where  it  grows  on  the  roadsides,  and  flowers  in  July 
and  August.  , 

The  herb  has  a  strong,  rather  agreeable  odor,  which  is  diminished  by  drying,  and 
lost  by  keeping.  Its  taste  is  bitter  and  durable.  The  bitterness  is  extracted  by 
water  and  alcohol.  It  contains  a  volatile  oil,  resin,  tannin,  lignin,  and  a  bitter  prin- 
ciple called  marruhiln  by  Mein.  This  marrubiin  is  slightly  soluble  in  cold  water, 
crystallizes  from  alcohol  in  prismatic,  and  from  ether  in  tabular  crystals,  is  not  pre- 
cipated  by  tannin,  and  has  a  very  bitter  and  somewhat  acrid  taste. 

Medical  Properties  and  Uses.  Horehound  is  tonic,  in  large  doses  laxative,  and 
may  be  so  given  as  to  increase  the  secretion  from  the  skin,  and  occasionally  from 
the  kidneys.  It  was  formerly  considered  a  valuable  deobstruent,  and  recommended 
in  chronic  hepatitis,  jaundice,  amenorrhoea,  phthisis,  and  various  cachectic  aff"ections. 
By  its  gently  tonic  powers  it  may  have  proved  advantageous  in  some  of  these  com- 
plaints ;  but  it  exerts  no  specific  influence  over  any,  and  has  passed  mainly  from  the 
hands  of  physicians  into  domestic  use.  It  is  employed  chiefly  in  catarrh,  and  other 
chronic  affections  of  the  lungs,  attended  with  cough  and  copious  expectoration.  The 
infusion  made  in  the  proportion  of  an  ounce  of  the  herb  to  a  pint  of  boiling  water 
may  be  given  in  wineglassful  doses.  The  dose  of  the  powder  is  from  thirty  grains 
to  a  drachm  (1*95  to  3-9  Grm.).   The  medicine  is  also  much  used  in  syrup  and  candy. 

MASSA  COPAIB.E.  U.  S.     Mass  of  Copaiba. 
(mXs'sa.  co-pa'i-b^.) 

Pilulae  Copaibae,  U.  S.  1870;  Pilules  de  Copahu,  Fr.;  Copaiva-Pillen,  G. 

"  Copaiba,  nmety-four  parts  [or  two  ounces  av.]  ;  Magnesia,  recently  prepared, 
six  parts  [or  fifty-six  grains].  To  make  one  hundred  parts  [or  about  two  ounces 
av.].  Mix  them  intimately,  and  set  the  mixture  aside  until  it  concretes  into  a 
pilular  mass.  Should  the  mixture  not  concrete  in  eight  or  ten  hours,  a  deficiency 
of  water  in  the  Copaiba  may  be  inferred ;  and  this  difficulty  may  be  obviated,  in 
subsequent  operations,  by  shaking  the  Copaiba  with  one-twentieth  of  its  weight  of 
water,  allowing  it  to  stand  until  all  the  uncombined  water  has  subsided,  and  then  de- 
canting and  keeping  it  in  closed  bottles  for  use."  U.  S. 

This  preparation  is  identical  with  that  formerly  officinal.  When  copaiba  is  mixed 
with  pure  magnesia,  it  gradually  loses  its  fluidity,  Ibrming  at  first  a  soft  tenacious 
mass,  and  ultimately  becoming  dry,  hard,  and  brittle.  The  quantity  of  magnesia, 
and  the  length  of  time  requisite  for  this  change,  vary  with  the  condition  of  the  co- 
paiba ;  being  greater  in  proportion  to  the  fluidity  of  this  substance,  or,  in  other 
words,  to  its  amount  of  volatile  oil.  The  quantity  of  magnesia  directed  by  the 
Pharmacopoeia,  one-sixteenth  of  the  weight  of  the  copaiba,  is  sufficient  to  solidify 
the  latter,  as  it  is  often  found  in  commerce,  in  the  course  of  six  or  eight  hours;  but, 
when  the  copaiba  is  fresh,  or  has  been  kept  in  closely-stopped  bottles,  and  retains, 
therefore,  nearly  the  whole  of  its  oil,  it  is  often  necessary  either  to  augment  the 
proportion  of  magnesia,  or  to  expose  the  mixture  for  a  much  longer  time,  or  to  di- 
minish the  volatile  oil  of  the  copaiba  by  evaporation.  The  magnesia  combines  chemi- 
cally with  the  copaivic  acid  or  hard  resin,  but,  in  relation  to  the  volatile  oil,  acts 
merely  as  an  absorbent ;  for,  when  the  solidified  mass  is  submitted  to  the  action  of 
boiling  alcohol,  a  part  is  dissolved,  abandoning  the  magnesia  with  which  it  was  mixed, 
while  the  resin,  combined  with  another  portion  of  magnesia,  remains  undissolved. 
Varieties  of  copaiba,  therefore,  are  solidifiable  by  magnesia,  directly  in  proportion  to 
the  hard  resin  they  contain,  and  inversely  in  proportion  to  the  volatile  oil ;  the  soft 
resin  being  indifferent.  According  to  Guibourt,  copaiba,  not  solidifiable  by  magnesia, 
may  be  made  so  by  adding  one-sixth  of  Bordeaux  or  common  European  turpentine. 

Hydrate  of  lime  produces  the  same  effect  as  magnesia,  and,  as  stated  by  M.  Thierry, 
in  a  shorter  time,  if  employed  according  to  his  formula.  He  takes  15  parts  of 
copaiba  and  1  part  of  slaked  lime,  mixes  them  in  a  marble  mortar,  transfers  the 
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mixture  to  an  open  vessel,  places  this  upon  a  sand-bath,  and  sustains  the  heat  for 
four  hours,  occasionally  stirring.  The  hydrate  of  lime  must  have  been  freshly  pre- 
pared from  recently-burnt  lime.  The  mixture  loses  only  a  twenty-fourth  of  its 
weight,  which  is  chiefly  the  water  of  the  hydrate.   {Journ.  de  Pharm.,  3e  ser.,  i.  310.) 

^Notwithstanding  the  accuracy  of  the  above  statements,  it  sometimes  happens 
that  copaiba  of  undoubted  genuineness,  and  with  a  due  proportion  of  volatile  oil, 
will  not  solidify  with  magnesia  or  with  lime ;  and  the  cause  of  this  uncertainty  of 
action  remained  long  undetermined.  At  length  it  was  ascertained  by  M.  Roussin, 
through  a  series  of  well-devised  experiments,  that  the  occasional  want  of  solidifying 
power  is  owing  to  the  absence  of  water,  the  presence  of  a  certain  quantity  of  which, 
whether  in  the  copaiba  or  in  the  earth  employed,  is  essential  to  the  combination  of  the 
magnesia  or  lime  with  the  copaivic  acid.  In  instances  of  deficiency  in  the  solidify- 
ing property,  M.  Roussin  recommends  that  the  copaiba  be  shaken  for  some  time 
with  about  one-twentieth  of  its  weight  of  water,  and  then  allowed  to  stand  for  some 
days  in  a  warm  place  so  as  to  allow  all  the  water  in  excess  to  subside.  The  copaiba 
may  now  be  decanted  and  preserved.  Thus  prepared,  it  will  solidify  with  one-six- 
teenth of  calcined  anhydrous  magnesia,  in  the  course  of  a  few  days,  and  often  in 
twenty-four  hours.  {Journ.  de  Pharm  ,  4e  ser.,  i.  321-328.) 

M  Rabot  proposes  a  process  by  which  the  copaiba  can  in  a  few  minutes  be  solidi- 
fied to  a  consistence  fit  for  preparing  pills.  He  mixes  pure  copaiba  with  one-six- 
teenth of  its  weight  of  magnesia,  previously  slightly  hydrated  by  sprinkling  on  it 
some  drops  of  water,  equal  to  about  one-tenth  of  its  weight,  then  introduces  the 
capsule  containing  the  mixture  into  boiling  water,  and  keeps  it  thus  by  means  of  a 
water-bath  for  several  minutes.  The  immediate  consolidation  is  explained  by  the 
fact  that  the  magnesia  combines  most  readily  with  the  resin  of  copaiba  at  a  tempera- 
ture of  about  50^  C.  (122°  F.),  a  heat  which  in  no  degree  impairs  the  virtue  of 
the  medicine.  (Ibid.,  ii.  445.) 

Pills  may  also  be  made  by  incorporating  vegetable  powders  with  copaiba  so  as  to 
bring  it  to  the  proper  consistence  ;  but  this  method  has  the  inconvenience  of  greatly 
increasing  the  bulk.  Spermaceti  and  wax  have  been  proposed  as  excipients ;  and 
the  latter,  which  was  originally  suggested  by  J.  F.  Simon,  is  recommended  on  account 
of  its  retaining  all  the  volatile  oil,  and.  with  some  vegetable  powder,  forming  a  mass 
that  will  retain  its  plasticity  for  years.  One  part,  each,  of  wax,  copaiba,  and  vege- 
table powder  will  answer  the  purpo.se,  when  the  copaiba  does  not  contain  more  than 
50  per  cent,  of  volatile  oil ;  but  if  richer  than  this,  it  will  require  more  of  the  ex- 
cipient.  To  prepare  the  pills,  melt  the  wax  at  the  lowest  possible  heat,  then  gradu- 
ally add  the  copaiba,  and  lastly  incorporate  some  vegetable  powder,  as  pulverized 
liquorice  root,  for  example,  with  the  other  ingredients.  (See  A.  J.  P..  Jan.  18(33.) 
In  the  preparation  of  the  pills  of  copaiba,  aire  should  be  taken  to  divide  the  mass 
before  it  has  become  too  hard.  The  advantage  of  this  preparation  is,  that  the  copaiba 
is  brought  to  the  state  of  pill  with  little  increase  of  bulk.  Each  pill  contains  nearly 
five  grains  of  copaiba  (0  33  Gm.),  and  from  two  to  six  may  be  taken  for  a  dose 
twice  or  three  times  a  day. 

MASSA  FERRI  CARBONATIS.   U.  S.     JIass  of  Carbonate  of  Iron. 
(ails'SA  f£k'rI  cab-bo-na'tis.) 

Pilula  Ferri  Carbonatis,  Br.,  also  r.  S.  1S70 :  Pill  of  Carbonate  of  Iron,  Vallet's  Ferrnginous 
Pills;  Pilulae  Ferri  Carbonici,  P.G.:  Pilulw  Ferratae  Valleti;  Vallet's  Mass;  Pilules  de  Carbonate 
ferreux.  Pilules  ferrugineuses,  Fr.:  Vallet'sche  Pillen.  G. 

"Sulphate  of  Iron,  one  hundred  parts  [or  eight  ounces  av.] ;  Carbonate  of 
Sodium,  one  hundred  and  ten  parts  [or  eight  ounces  av.  and  three  hundred  and 
fifty  grains]  ;  Clarified  Honey,  thirty  eight  parts  [or  three  ounces  av.]  ;  Sugar,  in 
coarse  powder,  ticenty-five  parts  [or  two  ounces  av.]  ;  Syrup,  Distilled  Water,  each, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  eight  ounces  av.].  Dissolve 
the  Sulphate  of  Iron  and  the  Carbonate  of  Sodium  separately,  each  in  tico  hun- 
dred parts  (or  one  pint)  of  boiling  Distilled  "Water,  and,  having  added  ttcenty-Jive 
parts  (or  one  and  a  half  fluidounces)  of  Syrup  to  the  solution  of  the  iron  salt, 
filter  both  solutions.     Mix  them,  when  cold,  in  a  bottle  just  large  enough  to  hold 
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them,  or  add  enough  Distilled  "Water  to  fill  it;  close  the  bottle  accurately  with  a 
stopper,  and  set  it  aside  so  that  the  carbonate  of  iron  may  subside.  Pour  oflF  the 
supernatant  liquid,  and,  having  mixed  Syrup  and  Distilled  Water  in  the  proportion 
of  one  i^art  (or  six  fluidrachms)  of  Syrup  to  sixteen  parts  (or  one  pint)  of  Water, 
wash  the  precipitate  with  the  mixture  until  the  washings  no  longer  have  a  saline 
taste.  Drain  the  precipitate  on  a  flannel  cloth,  and  express  as  much  of  the  Water 
as  possible.  Lastly,  mix  the  precipitate  immediately  with  the  Honey  and  Sugar, 
and,  by  means  of  a  water-bath,  evaporate  the  mixture,  constantly  stirring,  until  it 
is  reduced  to  one  hundred  parts  (or  eight  ounces  av.)."    U.  S.* 

"  Take  of  the  Saccharated  Carbonate  of  Iron  one  ounce  ;  Confection  of  Roses  a 
quarter  of  an  ounce.     Beat  them  into  a  uniform  mass."  Br. 

The  effect  of  saccharine  matter  in  protecting  iron  from  oxidation  has  been  ex- 
plained under  the  heads  of  Ferri  Carhonas  Saccliaratus  and  Syrupus  Ferri  lodidi. 
The  U.  S.  mass  of  carbonate  of  iron  is  another  example  of  a  ferruginous  preparation, 
in  which  the  iron  is  protected  from  further  oxidation  by  the  same  means.  The  salts 
employed  are  the  same  as  those  used  for  obtaining  the  formerly  officinal  subcar- 
bonate  of  iron  ;  but,  in  forming  that  preparation,  the  carbonate  which  is  at  first 
precipitated,  absorbs  oxygen,  and  loses  nearly  all  its  carbonic  acid  in  the  processes 
of  washing  and  drying.  When,  however,  as  in  the  U.  S.  formula  above  given,  the 
reacting  salts  are  dissolved  in  weak  syrup  instead  of  water,  and  the  washing  is  per- 
formed with  weak  syrup  also,  the  absorption  of  oxygen  and  loss  of  carbonic  acid, 
during  the  separation  of  the  precipitate,  are  almost  completely  prevented.  It  only 
remains,  therefore,  to  preserve  it  unaltered,  and  to  bring  it  to  the  pilular  consist- 
ence, and  this  is  effected  by  admixture  with  honey  and  sugar,  and  evaporation  by 
means  of  a  water-bath.  It  is  essential  to  the  success  of  this  process,  that  the  sul- 
phate of  iron  should  be  pure ;  otherwise  some  ferric  oxide  will  be  present  in  the 
product.  The  process  is  that  of  M.  Vallet,  of  Paris,  after  whom  the  preparation 
is  popularly  called.  The  present  U.  S.  process  differs  from  that  of  1870,  in  omit- 
ting to  direct  boiled  water  or  recently  distilled  water  for  washing 'the  precipitated 
ferrous  carbonate.  This  is  an  important  omission,  because  there  is  apt  to  be  some 
oxidation  of  the  salt  due  to  the  air.  The  British  pill  of  carbonate  of  iron  is  made 
from  the  saccharine  carbonate,  which  is  brought  to  the  pilular  consistence  by  being 
mixed  with  conserve  of  roses.  This  mode  of  making  it  is  inferior  to  that  of 
Vallet ;  for,  in  the  first  place,  the  saccharine  carbonate  is  admitted  to  contain  ses- 
quioxide  of  iron,  and,  secondly,  conserve  of  roses,  while  it  is  a  less  efficient  pre- 
servative of  the  pilular  mass  than  honey  and  sugar,  will,  through  its  tannic  acid, 
form  an  inky  compound  with  the  ferruginous  oxide.  (See  Ferri  Carhonas  Sac- 
charatus.^ 

Properties.  The  U.  S.  preparation  is  in  the  form  of  a  soft  pilular  mass,  of  a  dark 
greenish  gray  color,  becoming  black  on  exposure,  and  with  a  strong  ferruginous 
taste.  When  carefully  prepared,  it  is  wholly  and  readily  soluble  in  acids.  It  con- 
tains nearly  half  its  weight  of  ferrous  carbonate.  The  corresponding  pill,  obtained 
from  the  saccharine  carbonate,  may  be  supposed  to  contain  one-third  of  ferruginous 
matter. 

Medical  Properties.  The  U.  S.  pill  of  carbonate  of  iron,  or  Vallet's  ferruginous 
mass,  is  admirably  adapted  to  cases  in  which  pure  chalybeate  preparations  are  indi- 
cated. It  is,  therefore,  extremely  valuable  in  simple  anajmia  and  chlorosis.  Its  chief 
merits  are  its  unchangeableness,  its  freedom  from  astringency,  and  its  ready  solubility 
in  acids.     For  further  information  respecting  it,  see  the  favorable  report  made  on 

*  Win.  Silver  Thompson  states  that  the  mass  Is  more  stable  when  made  by  the  following  formula 
than  when  prepared  in  the  officinal  manner.  Take  of  Sulphate  of  Iron  eight  ounces ;  Bicarbonate 
of  Sodium  six  ounces;  Sugar,  in  fine  powder,  four  and  a  half  ounces;  Clarified  Honey  half  an 
ounce  ;  Syrup,  Water,  each,  a  sufficient  quantity.  Dissolve  each  salt  separately  in  water,  add  the 
sodium  solution  to  the  iron  solution  gradually,  constantly  stirring  until  the  effervescence  ceases, 
then  add  about  a  fluidounce  of  syrup,  and  again  stir.  After  the  carbonate  of  iron  has  subsided, 
draw  off  the  supernatant  liquid,  and  repeat  the  washing  with  cold  water  slightly  sweetened  with 
syrup,  until  the  washings  are  free  from  a  saline  taste;  when,  having  again  drawn  off  the  super- 
natant liquid,  transfer  the  precipitate  to  a  muslin  cloth,  and  express  as  much  of  the  water  as  pos- 
sible. To  the  precipitate,  in  a  porcelain  dish  placed  over  a  water-bath,  add  the  honey  and  sugar, 
and  with  frequent  stirring  evaporate  to  the  pilular  consistence.  {A,  J.  P.,  1870,  p.  30.) 
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Vallet's  pills  to  the  French  Royal  Academy  of  Medicine,  in  1837,  by  M.  Soubeiran. 
(See  .4.  J.  P.,  X.  244,  272.)  The  dose  is  three  to  five  grains  (0-20-0-33  Gm,), 
taken  in  pill-form,  preferably  after  meals. 

MASSA  HYDRAKGYRI.  U.  S.   Mass  of  Mercury,  IBlue  Mass.   Blue 

PUl.'] 

(MXS'SA  HY-DBiR'5T-RI.) 

Pilula  Hydrargyri,  Br.;  Pilulae  Hydrargyri,  r.  S.  1870;  Pills  of  Mercnry,  Mercurial  Pill; 
Pilulffi  Coerulea,  Ma£sa  Coerulea;  Blue  Pills;  Pilule  de  Mercure,  Pilules  bleues,  Fr.;  Mercurial 
Pillen,  G. 

"Mercury,  thirty-three  parts  [or  five  ounces  av.  and  one  hundred  and  twenty- 
two  grains]  ;  Glycyrrhiza,  in  No.  60  powder,  five  parts  [or  three  hundred  and  fifty 
grains]  ;  Althaea,  in  No.  60  powder,  twenty  five  parts  [or  four  ounces  av.]  ;  Glycerin, 
three  parts  [or  three  fluidrachms]  ;  Honey  of  Rose,  thirty-four  parts  [or  four  and 
a  half  fluidounces],  To  make  owe  hundred  jyarts  [or  sixteen  ounces  av.].  Triturate 
the  Mercury  with  the  Honey  of  Rose  and  Glycerin  until  it  is  extinguished.  Then 
gradually  add  the  Glycyrrhiza  and  Althaea,  and  continue  the  trituration  until  glob- 
ules of  Mercury  cease  to  be  visible  under  a  lens  magnifying  ten  diameters."  (T.  S. 

"  Take  of  Mercury  two  ounces  [av.]  ;  Confection  of  Roses  three  ounces  [av.] ; 
Liquorice  Root,  in  fine  powder,  one  ounce  [av.].  Rub  the  Mercury  with  the  Con- 
fection of  Roses,  until  metallic  globules  are  no  longer  visible,  then  add  the  liquorice, 
and  mix  the  whole  well  together."  Br. 

The  mercury  constitutes  one-third  of  the  mass ;  and  the  pill  of  the  Pharmacopoeia 
of  1S70,  weighing  three  grains,  contains  one  grain  of  the  metal. 

The  precise  condition  of  the  mercury  in  this  preparation  is  somewhat  uncertain. 
By  far  the  greater  proportion  is  in  a  state  of  minute  mechanical  division,  and  not 
chemically  altered.  Some  maintain  that  the  whole  of  the  metal  is  in  this  state, 
others,  that  a  small  portion  is  converted  during  the  trituration  into  mercurous  oxide, 
and  that  this  is  the  ingredient  upon  which  the  activity  of  the  pill  depends.  The 
supposed  oxidation  is  attributed  partly  to  the  influence  of  the  air  upon  the  surface 
of  the  metal,  greatly  extended  by  the  separation  of  its  particles,  partly  to  the  action 
of  the  substance  used  in  the  trituration.  If  the  mercury  be  not  oxidized  during  the 
trituration,  there  can  be  little  doubt  that  it  becomes  so,  to  a  slight  extent,  by  subse- 
quent exposure.  The  obvious  changes  which  the  mass  undergoes  by  time  can  be 
explained  in  no  other  way ;  and  mercurous  oxide  is  a.sserted  to  have  been  actually 
extracted  from  old  mercurial  pill.  Mr.  Harold  Senier  analyzed  a  number  of  samples 
of  blue  mass,  with  the  view  of  determining  the  amount  of  metallic  mercury  and  of 
mercurous  and  mercuric  oxides.  The  results  showed  that  the  latter  gradually  in- 
creased in  quantity  with  the  age  of  the  blue  mass,  which,  18  hours  after  preparation, 
was  found  to  contain  but  a  trace  of  mercurous  oxide ;  after  three  months,  0*24  per 
cent,  mercuric  and  062  per  cent,  mercurous  oxides  were  obtained,  and  in  another 
sample,  044  and  1-60  per  cent,  respectively.  After  two  years,  1-80  mercuric  and 
4-22  mercurous  oxides  were  present.  (P.  J.  Tr.,  1876.)  Nevertheless,  it  scarcely 
admits  of  dispute  that  the  metal,  quite  independently  of  oxidation  out  of  the  body, 
is  capable  of  producing  the  peculiar  mercurial  effects  when  introduced  into  the 
stomach,  probably  undergoing  chemical  changes  there.  According  to  M.  Mialhe, 
mercury  is  slowly  converted  into  corro.sive  sublimate  in  the  stomach,  under  the  com- 
bined agency  of  air  and  chloride  of  sodium.  All  agree  that  the  efficacy  of  the  prepa- 
ration is  proportionate  to  the  extinction  of  the  mercury,  in  other  words,  to  the  de- 
gree in  which  the  metallic  globules  disappear.  This  extinction  may  be  effected  by 
trituration  with  various  substances ;  and  manna,  syrup,  honey,  liquorice,  mucilage, 
soap,  guaiac,  and  extract  of  dandelion  have  been  recommended,  among  others,  for 
this  purpose  ;  but  the  confection  of  roses  has  been  adopted  in  all  the  Pharmacopoeias, 
as  less  liable  to  objection  than  any  other.  The  mercury  is  known  to  be  completely 
extinguished,  when,  upon  rubbing  a  small  portion  of  the  mass  with  the  end  of  the 
finger  upon  a  piece  of  paper  or  glass,  no  globules  appear ;  or  more  accurately  by  the 
microscopic  test  of  the  U.  S.  Pharmacopoeia.  Powdered  liquorice  root  and  powdered 
marshmallow  root  are  added  in  order  to  give  due  consistence  to  the  mass.  The 
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process  now  officinal  was  proposed  by  Prof.  C.  Lewis  Diehl,  and  is  very  satisfactory. 
It  is  possible  for  the  apothecary  to  make  moderate  quantities  extemporaneously 
with  no  other  appliances  but  the  mortar  and  pestle.  As  the  trituration  requires  to 
be  long  continued,  which  renders  the  process  very  laborious,  when  conducted  on 
the  large  scale,  it  is  customary  to  prepare  the  mass  by  machinery.  At  Apotheca- 
ries' Hall,  in  London,  the  trituration  is  effected  by  the  agency  of  steam.  The  machine 
there  employed  consists  of  "  a  circular  iron  trough  for  the  reception  of  the  materials, 
in  which  revolve  four  wooden  cylinders,  having  also  a  motion  on  their  axis."  A 
machine  for  preparing  blue  mass,  capable  of  being  worked  by  the  hand  or  by  steam- 
power,  has  been  invented  by  Mr.  J.  W.  W.  Gordon,  of  Baltimore,  and,  having  been 
found  to  answer  well,  is  in  extensive  use.  (J..  J.  P.,  xxi.  6.)  We  have  already  re- 
ferred, under  Hydrargyrum  cum  Cretd,  to  another  ingenious  apparatus  invented  by 
Dr.  Squibb,  by  which  the  extinguishment  of  mercury  is  very  satisfactorily  effected. 
Formerly  much  of  the  blue  mass  used  in  this  country  was  imported ;  but  at  present 
the  market  is  chiefly  supplied  by  our  own  druggists.  The  preparation  slowly  changes 
color  upon  being  kept,  assuming  an  olive  and  sometimes  even  a  reddish  tint,  in 
consequence,  probably,  of  the  further  oxidation  of  the  mercury.  * 

In  consideration  of  the  incomplete  extinguishment  of  the  mercury  in  many  speci- 
mens of  the  blue  pill,  arising  from  the  tedious  process  employed,  Mr.  F.  B.  Benger 
proposes  to  obtain  the  metal  in  a  state  of  minute  division.  For  this  purpose  he 
adds  to  a  solution  of  an  ounce  of  stannous  chloride,  in  a  mixture  of  two  drachms 
of  hydrochloric  acid  and  two  ounces  of  cold  water,  a  boiling  hot  solution  of  136  grains 
of  corrosive  sublimate  in  four  ounces  of  distilled  water,  and  stirs  the  mixture  for  a 
few  seconds.  The  mercury  of  the  corrosive  chloride  is  thrown  down  in  the  form  of 
a  black  powder,  to  which,  after  the  liquid  has  been  drawn  off  by  means  of  a  pipette, 
30  grains  of  sugar,  100  grains  of  powdered  liquorice,  and  about  a  drachm  of  gly- 
cerin are  added.  The  mass  being  transferred  to  a  porcelain  slab,  is  allowed  to  be- 
come sufficiently  dry,  and  then  mixed  with  enough  glycerin  and  liquorice  to  make 
it  weigh  300  grains.  (^P.J.  Tr.^  ii.  165.)  Theoretically,  this  appears  to  be  a  good 
process  ;  but  only  a  long  experience  of  its  practical  advantages  would  justify  its  sub- 
stitution for  a  plan  which  has  been  followed,  for  so  many  years,  with  results  upon 
the  whole  so  satisfactory.  An  obvious  objection  to  the  process  is  the  possibility, 
with  carelessness  of  manipulation,  of  having  in  the  preparation  a  minute  proportion 
of  corrosive  sublimate  or  bichloride  of  tin. 

The  blue  pill  is  sometimes  wanted  in  the  state  of  powder ;  but,  from  its  peculiar 
constitution,  it  is  not  eligible  for  reduction  to  this  form,  as  the  mercury  is  disposed 
to  aggregate  during  pulverization,  and,  from  the  honey  it  contains,  it  is  apt,  when 
pulverized,  to  attract  moisture  from  the  air.  Mr.  Chas.  Bullock,  therefore,  recom- 
mends the  following  method  of  preparing  a  powder  which  shall,  as  nearly  as  possi- 
ble, represent  the  blue  pill,  in  reference  to  its  therapeutic  effects.  Take  of  finely 
powdered  Elm-bark,  finely  powdered  Sugar,  and  Mercury,  equal  parts,  and  of  Alco- 
hol a  sufficiency.  Rub  the  mercury  with  the  powdered  bark,  adding  from  time  to 
time  enough  alcohol  to  maintain  a  pasty  consistence,  till  the  mercury  is  completely 
extinguished ;  then  spread  the  mass  on  paper  to  dry.  When  dry,  powder  it,  add 
the  sugar,  and  rub  the  mixture  thoroughly  until  the  powder  will  pass  through  a  sieve 
of  fine  bolting-cloth.  {A.  J.  P.,  1859,  p.  271.) 

Medical  Properties  and  Uses.     This  mass  is  among  the  mildest  of  the  mercu- 

•^The  mercurial  mass  is  very  apt  to  contain  less  than  the  due  proportion  of  the  metal.  This  was 
frequently  the  case  with  the  mass  as  formerly  imported.  The  fraud  may  be  detected  by  the  fol- 
lowing plan  of  estimating  the  proportion  of  mercury,  suggested  by  Prof.  Reid,  of  New  York,  and 
modified  by  a  committee  of  the  Phila4el])hia  College  of  Pharmacy.  A  certain  weight  of  the  mer- 
curial mass,  say  fifty  grains,  is  mixed  with  about  one-fourth  of  its  weight  of  iron  filings,  and  intro- 
duced into  a  small  green  glass  bulb,  at  the  end  of  a  somewhat  curved  tube,  the  open  extremity  of 
which  is  inserted,  through  a  cork,  into  alcohol,  contained  in  a  broad-mouthed  glass  vial ;  another 
tube,  open  at  both  ends,  passing  through  the  cork,  in  order  to  permit  the  escape  of  uncondensed 
gases.  Heat  is  then  applied  to  the  bulb  by  means  of  a  spirit-lamp,  is  gradually  increased  until 
the  glass  becomes  red  hot,  and  continued  for  an  hour.  The  alcohol  in  the  vial  dissolves  the  empy- 
reumatic  products,  and,  by  being  allowed  to  rise  in  the  tube,  and  then  expelled,  serves  to  wash  out 
any  mercury  that  may  be  condensed  upon  its  sides.  The  alcohol  is  poured  off  from  the  condensed 
merciirv,  which  is  then  washed  with  fresh  alcohol,  dried,  and  weighed.  (See  A.  J.  P.,  xvii.  151 
and  3U9.) 
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rials,  being  less  liable  than  most  others  to  act  upon  the  bowels,  and  exercising  the 
peculiar  influence  of  the  remedy  upon  the  system  with  less  irritation.  It  is  much 
employed  for  producing  the  sialagogue  and  alterative  action  of  mercury.  For  the 
former  purpose,  three  grains  (020  Gm.)  may  be  given  two  or  three  times  a  day ; 
and  in  urgent  cases  the  dose  may  be  increased.  Even  this  preparation  sometimes 
disturbs  the  bowels.  It  should  then  be  given  combined  with  a  little  opium,  or  in 
very  minute  doses,  as  half  a  grain  or  a  grain  (0"03-0065  Gm.)  of  the  mass,  re- 
peated every  hour  or  two  through  the  day,  so  as  to  allow  of  its  absorption  before  a 
sufficient  quantity  has  been  administered  to  act  as  an  irritant.  With  a  view  to  the 
alterative  eflPect  upon  the  digestive  organs,  three  grains  (0-20  Gm.)  may  be  given 
every  night,  or  every  other  night,  at  bedtime,  and  followed  in  the  morning,  if  the 
bowels  should  not  be  opened,  by  a  small  dose  of  laxative  medicine.  From  five  to 
fifteen  grains  (0-33-1  Gm.)  of  the  mass  are  occasionally  given  as  a  cathartic,  in 
cases  requiring  a  peculiar  impression  upon  the  liver ;  but,  when  used  for  this  pur- 
pose, it  should  always  either  be  combined  with  or  speedily  followed  by  a  more  certain 
purgative.  The  hhie  mass  may  often  be  administered  with  advantage,  suspended  in 
water  by  the  intervention  of  thick  mucilage ;  and  it  forms  an  excellent  addition  to 
the  chalk  mixture  in  diarrhoea,  particularly  that  of  children,  when  the  biliary  secre- 
tion is  deficient  or  otherwise  deranged. 

MASTICHE.   U.S.,  Br.     Mastic. 

(MAS'TI-CHE— mas'ti-ke.) 

*'  A  concrete  resinous  exudation  from  Pistacia  Lentiscus.  Linn6.  (^Nat.  Ord. 
Terebinthaceae,  Anacardieae.)"  U.  S.  "  A  resinous  exudation  obtained  by  incision 
from  the  stem  of  Pistacia  Lentiscus.  Linn.     Produced  in  the  island  of  Scio."  Br. 

Mastix,  P.G.;  Resina  Mastiche;  Mastich;  Mastic,  Fr.;  Mastice,  It.;  Almastiga,  Sp.j  Sakes, 
Turk.;  Arab,  Arab. 

Gen.  Ch.  Male.  Calyx  five-cleft.  Corolla  none.  Female.  Calyx  three-clefl. 
Corolla  none.  Styles  three.  Drupe  one-seeded.    Wilhl. 

Pistacia  Lentiscus.  Willd.  Sp.  Plant,  iv.  753 ;  B.  (fc  T.  68.  The  lenfisJc  is  a 
shrub  or  small  tree,  seldom  more  than  twelve  feet  in  height,  much  branched  towards 
the  top,  and  furnished  with  petiolate,  abruptly  pinnate  leaves.  The  leaflets  are  from 
eight  to  twelve,  and  usually  alternate,  with  the  exception  of  the  two  upper,  which 
are  opposite.  They  are  ovate-lanceolate,  entire,  obtuse,  often  mucronate.  and  sessile 
upon  the  common  footstalk,  which  has  a  narrow  foliaceous  expansion  on  each  side. 
The  flowers  are  dioecious,  and  very  small.  The  male  are  in  an  axillary  ament ;  the 
female  are  arranged  alternately  upon  a  common  peduncle,  which  is  also  axillary. 
The  tree  is  a  native  of  the  countries  bordering  upon  the  Mediterranean.  The  fruit 
yields  by  expression  a  fixed  oil,  of  a  deep  green  color,  and  liquid  at  about  90°  F., 
which  the  Arabs  of  North  Africa  use  both  as  an  article  of  diet  and  for  light.  A 
resinous  exudation  from  the  stem  and  branches  is  the  officinal  part,  but  it  does  not 
appear  to  be  collected  in  all  places  where  the  tree  flourishes. 

Mastic  is  obtained  chiefly  from  the  island  of  Scio  or  Chios,  in  the  Grecian  Archi- 
pelago, where  the  tree  is  cultivated  for  this  product.  Incisions  are  made  in  the 
trunk  and  principal  branches,  from  which  the  juice  slowly  exudes,  and  either  hardens 
in  tears  upon  the  bark,  or  drops  on  the  ground,  where  it  is  received  upon  cloths,  or 
the  bare  earth,  and  concretes  in  irregular  masses.  The  tears  are  most  esteemed,  and 
are  the  only  form  recognized  by  the  U.  S.  P.  They  are  of  various  sizes,  oval  or  roundish, 
often  compressed,  smooth,  semi-transparent,  of  a  pale  yellow  color,  of  a  shining 
fracture,  friable,  and  usually  covered  with  a  whitish  powder,  occasioned  by  their 
friction  against  each  other.  They  are  brittle  but  become  plastic  when  chewed.  The 
masses  consist  of  yellowish  agglutinated  tears,  with  others  of  a  darker  color  and  less 
translucent,  and  often  fragments  of  wood,  bark,  or  earthy  matter  intermingled.* 

*In  a  more  recent  account  by  M.  J.  Leon  Soubeiran,  it  is  stated  that  the  juice  is  obtained  not 
only  by  incision,  but  by  spontaneous  exudation  from  the  branches,  where  it  concretes  in  drops, 
which,  after  hardening,  are  gathered  under  the  name  of  tears,  which  constitute  the  most  valued 
part  of  the  drug.  But  the  greater  part  of  the  resin  comes  from  longitudinal  incisions  in  the  stem, 
made  with  a  knife,  close  together,  and  extending  from  the  root  to  the  branches.     In  fifteen  or 
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Mastic  is  nearly  inodorous,  unless  rubbed  or  heated,  when  it  bepomea  fragrant. 
Its  taste  is  weak,  but  agreeably  terebinthinate,  and,  after  long  chewiDG;,  very  slightly 
acrid.  It  is  at  first  friable  under  the  teeth,  but  soon  becomes  soft  and  ductile,  and 
acquires  a  white  opaque  appearance.  Its  sp.  gr.  is  1-074.  It  is  fusible  and  inflam- 
mable by  heat.  Alcohol  dissolves  about  90  per  cent,  of  it,  leaving  a  viscid  substance 
which  becomes  brittle  when  dried,  and  for  which  the  name  of  masticin  or  beta-resin 
of  mastiche  has  been  proposed.  This  substance,  though  not  dissolved  by  alcohol, 
softens  and  swells  up  in  it,  as  gluten  does  in  water.  According  to  Berzelius,  it  pos- 
sesses the  same  general  properties  as  copal,  and  should  be  considered  as  a  variety  of 
resin.  That  portion  dissolved  by  the  alcohol  is  called  aljiha-resin  of  mastiche  or 
mastichic  acid  because  of  its  acid  properties,  and  has  the  formula  Q^^^O^  Mastic 
is  wholly  soluble  in  ether,  chloroform,  and  oil  of  turpentine,  scarcely  soluble  in  the 
fixed  oils,  and  insoluble  in  water.  It  consists  chiefly  of  resin,  with  masticin,  and  » 
minute  proportion  of  volatile  oil,  which  can  scarcely  be  said  to  have  been  obtained  in  a 
separate  state,  though  it  imparts  flavor  to  alcohol  and  water  distilled  from  the  mastic,, 
especially  when  this  has  been  previously  triturated  with  an  equal  weight  of  carbonate 
of  potassium.  Mastic  is  occasionally  adulterated  with  olibanum,  sandarach,  and 
other  resinous  bodies,  and,  in  seasons  of  scarcity,  with  sea-salt. 

Medical  Properties  and  Uses.  Mastic  was  formerly  thought  to  possess  prop- 
erties analogous  to  those  of  the  turpentines,  and  was  used  in  debility  of  the  stomach, 
haemoptysis  from  ulceration,  leucorrhoea,  chronic  diarrhoea,  etc. ;  but  its  virtues  were 
overrated,  and  it  is  at  present  scarcely  ever  given  internally.  In  the  East,  however, 
an  aqueous  infusion  is  said  to  be  still  used  in  infantile  cholera ;  and  the  Greeks  em- 
ploy cataplasms  made  by  mixing  it  with  bread  and  red  wine,  which  they  apply  to 
the  lower  abdomen.  {Landerer.)  It  is  sometimes  employed  to  fill  the  cavities  of 
carious  teeth,  for  which  purpose  it  is  well  fitted  by  its  softness.  Great  quantities  of 
it  are  consumed  in  Turkey,  where  it  is  habitually  chewed  by  the  women,  under  the 
impression  that  it  sweetens  the  breath  and  preserves  the  gums  and  teeth.  The  al- 
coholic solution  has  been  employed  as  a  styptic  in  bleeding  from  the  nose,  leech- 
bites,  etc.,  being  applied  by  means  of  a  camel's-hair  pencil  directly  to  the  bleeding 
vessel.  Dissolved  in  alcohol  or  oil  of  turpentine,  it  forms  a  brilliant  varnish.  A 
solution  made  by  macerating  half  an  ounce  of  mastic  and  fifteen  grains  of  caoutchouc 
in  two  fluidounces  of  a  chloroform,  and  filtering  in  close  vessels,  forms  a  valuable 
microscopic  varnish. 

The  following  mode  of  applying  it  to  carious  teeth  has  been  recommended.  Dis- 
solve four  parts  of  mastic  in  one  of  ether,  in  a  bottle  well  stopped.  With  the  solu- 
tion thus  formed,  which  is  yellow  and  of  an  oily  consistence,  saturate  a  small  piece 
of  cotton  of  the  size  of  the  carious  cavity,  and,  having  well  cleansed  and  dried  the 
cavity,  introduce  the  cotton,  without  painful  pressure,  so  as  to  fill  it  exactly.  The 
resin  attaches  itself  to  the  diseased  surface  of  the  tooth,  which  it  protects  from  the 
air,  and  from  the  food  taken  into  the  mouth. 

Off.  Prep.  Pilulae  Aloes  et  Mastiches,  U.  S. 

MATICO.  U.S.    Matico. 

(MA-Ti'CO— mj-teeTco.) 

"  The  leaves  of  Artanthe  elongata.  Miquel.  (JVat.  Ord.  Piperaceae.)"  U-  S. 
"  The  dried  leaves  of  Artanthe  elongata.  Miquel.     Imported  from  Peru."  Br. 

Maticae  Folia,  Br.;  Matico  Leaves;  Feuilles  de  Matico,  Fr.,-  Maticoblatter,  G. 

Gen.  Ch.  Spikes  solitary,  opposite  the  leaves.  Flowers  hermaphrodite.  Style 
none.    Bracts  peltate  or  cucullate.   Miquel. 

This  genus,  separated  by  Miquel  from  Piper,  is  very  extensive,  embracing  nearly 
a  hundred  species  diff'used  through  South  and  Central  America.  At  least  two  of 
these  have  contributed  to  furnish  their  products  to  commerce ;  but  it  is  to  the  A. 

twenty  days,  the  resin  has  become  concrete,  and  is  collected  in  little  paniers  of  white  paper  or  cot- 
ton cloth.  Great  care  is  taken  to  prevent  it  from  falling  on  the  ground,  and  becoming  soiled  by 
the  earth,  and,  if  any  is  thus  soiled,  it  is  immediately  cleansed  at  the  time  of  collection.  {Journ.  de 
Pharm.,  Nov.-Deo.  1870,  p.  359.) 
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elongaia  exclusively  that  the  medicine  called  matico  has  been  officinally  as- 
cribed.* 

Artanthe  elongata.  Miquel ;  Lindley,  Med.  and  (Econom.  Bot.  p.  133,  fig.  195. 
— Piper  angnstifolium.  Ruiz  and  Pavon,  Flor.  Periiv. — Piper  elongatum.  Vahl. 
This  is  a  shrub  with  a  jointed  stem  about  twelve  feet  in  height.  In  a  dried  speci- 
men received  from  Dr.  Ruschenberger,  of  the  U.  S.  Navy,  the  leaves  are  sessile  or 
very  shortly  petiolate,  oval-lanceolate,  acuminata,  from  2  to  6  inches  long  by  about 
an  inch  in  breadth,  bright  green  on  the  upper  surface,  paler  and  downy  beneath, 
finely  crenate,  tessellated  above,  reticulate  beneath,  the  meshes  small,  and  the  veins 
densely  brownish-hairy ;  of  an  agreeable  aromatic  odor,  and  a  strong  spicy  taste. 
The  spikes  are  solitary,  opposite  the  leaves,  and  cylindrical.  The  bracts  are  peltate 
or  cucullate ;  the  flowers  hermaphrodite.     The  plant  is  a  native  of  Peru. 

The  leaves,  spikes,  and  stalks  are  mixed  together,  and  more  or  less  compressed, 
in  the  packages  of  the  imported  drug,  and  are  all  pa«sessed  of  activity,  though  the 
leaves  only  are  recognized  by  the  Pharmacopoeias.  Their  shape  and  general  aspect 
have  been  described  above,  as  well  as  their  smell  and  taste.  They  are  readily  pul- 
verized, forming  a  light,  greenish,  absorbent  powder.  According  to  Dr.  Hodges, 
they  contain  chlorophyll,  a  soft  dark  green  resin,  brown  and  yellow  coloring  matters, 
gum,  salts,  lignin,  a  light  green,  thickish  volatile  oil,  and  a  peculiar  bitter  principle, 
soluble  in  water  and  in  alcohol,  but  not  in  ether,  which  he  calls  maticin.  {Philos.  Mag., 
Sept.  1844,  p.  206.)  According  to  Mr.  Wiegand,  the  maticin  of  Dr.  Hodges  is  a 
salt  of  pota-ssa.  Mr.  John  J.  Stell,  who  examined  the  drug  in  the  expectation  of 
discovering  a  principle  analogous  to  cubebin  or  piperine,  failed  in  the  attempt. 
Fiiickiger  found  it  to  contain  27  per  cent,  of  the  volatile  oil,  which  was  slightly 
dextrogyre  and  boiling  in  large  part  at  180°  C.-200°  C.  In  winter-time  it  deposited 
large  crystals  of  a  camphor,  fusing  at  103°  C,  and  having  the  odor  and  taste  of  the 

*  Ava,  Kara.  The  root  of  another  Epecies  of  the  old  genus  Piper,  P.  methifttieum  (Macropiper 
methynticum,  Miquel),  is  used  in  the  Sandwich  Islands  to  form  an  intosienting  drink,  under  the 
name  of  aca,  kaca,  or  kaica.  (See  articles,  with  figures,  in  P.  J.  Tr.,  iii.  1S44,  p.  472.)  The 
root  is  large  and  fibrous,  but  rather  light  and  spongy  in  texture.  When  fresh  it  is  said  to  weigh 
usual!}'  from  two  to  four  pounds,  although  it  sometimes  attains  as  much  as  twenty  pounds  in  weight, 
or  even  more.  In  drying,  however,  it  loses  rather  more  than  half  its  weight.  Externally  it  is 
grayish  brown,  with  very  thin  bark,  which,  when  sliced  off,  shows  a  complete  net- work  of  woody 
tissue,  some  of  the  interstices  of  which  are  filled  with  soft  yellowish  white  cellular  matter,  while 
others  are  quite  empty.  Internally  it  is  yellowish  white.  In  a  variety  of  the  plant  known  as 
"  Marea,"  \t  is  citron-yellow,  and  in  another  variety,  known  as  "  ^-Irnii'-C'fe,"  it  is  pinkish.  A 
transverse  section  shows  a  number  of  narrow  lines  (woody  bundles)  radiating  from  near  the  centre 
towards  the  circumference,  the  interstitial  tissue  being  much  wider  than  the  lines  themselves.  The 
central  portion  of  the  root  is  soft  and  cellular,  with  a  few  woody  bundles  anastomosing  with  each 
other,  and  proceeding  at  risht  angles  to  the  radiating  bundles,  so  as  to  form  a  net-work  in  the  centre 
of  the  trans ver?e  section.  The  root  has  a  pleasant  odor  recalling  that  of  the  lilac  (Syringa  vulgaris, 
L.),  or  meadow-sweet  (Spirsea  I'lmnrta,  L.).  It  has  a  slightly  pungent  taste,  and  causes  an  in- 
creased flow  of  saliva,  with  a  slightly  astringent  sensation  in  the  mouth,  and  a  scarcely  perceptible 
bitterness.  The  root  and  extreme  base  of  the  stem  are  the  parts  generally  used.  The  root  contains 
also  nearly  half  its  weight  of  starch.  M.  Gobley  has  discovered  in  this  root  a  crystalline  principle 
analogous  to  piperin,  which  he  calls  methi/sticiii,  and  which,  possessing  neither  odor  nor  taste,  is 
probably  inert.  He  found  also  a  greenish  yellow  resin,  of  a  strong  aromatic  smell,  and  an  acrid 
pungent  t.iste,  to  which  he  ascribes  the  powers  of  the  root.  (Joum.  de  Phann.,  Janv.  1S60,  p.  20.) 
The  priority  of  this  discovery  having  been  disputed  by  M.  Cuzent,  the  question  was  referred  by  the 
Society  of  Pharmacy  of  Paris  to  a  committee,  who,  after  investigating  the  subject,  ascertained  that 
the  priority  of  the  discovery  was  in  fact  due  to  Mr.  Morson,  of  London,  who  had  announced  it 
so  early  as  1844  ;  though  both  the  other  chemists  were  ignorant  of  this  fact.  *•  The  crystalline  prin- 
ciple called  Kavahiii,  or  Methysticin,  may  be  obtained  in  acicular  crystals  from  a  concentrated 
tincture.  Kavahin  differs  from  piperine  and  cubebin  in  being  colored  red  by  hydrochloric  acid, 
the  red  color  fading  on  exposure  to  air  into  a  bright  yellow,  and  in  being  colored  by  strong  sul- 
phuric acid  a  purplish  violet,  which  passes  into  green."  The  name  of  lawine  has  been  proposed 
for  the  acrid  resin.  There  is  also  a  volatile  oil  in  the  root.  (Ibid.,  Mars,  1S62,  p.  215.)  It  is  stated 
to  be  in  small  doses  tonic,  and  has  been  very  highly  recommended  in  gonorrhoea.  In  Oceanica,  in  this 
complaint,  from  a  drachm  to  a  drachm  and  a  half  of  the  powdered  drug  is  macerated  for  five  minutes 
in  a  pint  of  water,  and  the  half  of  the  filtrate  is  taken  before  a  me,il  and  the  other  after  the  meal. 
The  action  of  Kava  root  appears  to  vary  with  the  amount  taken.  In  small  doses  it  is  generally 
stated  to  act  as  a  stimulant  and  tonic,  but  when  taken  in  large  doses  it  produces  an  intoxication 
which  differs  from  that  caused  by  alcohol  in  being  of  a  silent  and  drowsy  nature,  accompanied  by 
incoherent  dreams,  the  drinker  not  being  quarrelsome  or  excited.  A  well-prepared  fluid  extract 
would  probably  be  effective  in  doses  of  from  half  a  drachm  to  a  drachm  (39  to  7-5  C.c).  In  1854 
a  tincture  was  commended  in  gout  used  internally  and  locally.  {Med.  Timet  and  Gaz.,  Dec  1854, 
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oil.  It  also  affords,  according  to  Marcotte,  a  crystallizable  acid  named  artantMc 
acid,  with  some  tannin.  (^PharmacograpMa,  2d  ed.,  p.  590.) 

Medical  Properties  and  Uses.  Matico  is  an  agreeable  aromatic  tonic  and  stim- 
ulant, having  a  tendency,  like  cubebs,  to  act  on  the  urinary  passages.  It  has  long 
been  known  as  a  medicine  in  Peru.  Dr.  Martius  speaks  of  its  use  by  the  natives 
externally  as  a  vulnerary,  and  internally  as  an  aphrodisiac  {Pharm.  Centralh.,  1843, 
p.  12)  ;  and,  according  to  Dr.  Scrivener,  who  practised  medicine  at  Lima,  it  is  much 
employed  in  Peru  locally  for  arresting  hemorrhage,  and  in  the  treatment  of  ulcers. 
(A.  J.  P.,  xviii.  175.)  In  1839  it  was  taken  to  England,  and  was  prescribed  by 
Dr.  Jeffreys,  of  Liverpool,  with  advantage,  in  diseases  of  the  mucous  membranes ; 
as  gonorrhoea,  leucorrhoea,  menorrhagia,  catarrh  of  the  bladder,  hemorrhoids,  and 
epistaxis.  Others  have  employed  it  with  benefit  in  similar  cases  and  in  diarrhoea ; 
and  it  is  said  to  have  proved  useful  in  haemoptysis,  hasmatemesis,  dysentery,  and 
haematuria.  Dr.  Ruschenberger  gives  strong  testimony  in  its  favor  in  several  of 
the  diseases  mentioned.  Its  most  useful  internal  application  is  probably  as  an  alter- 
ative stimulant  to  the  diseased  mucous  membranes.  If  efficient  as  a  haemostatic, 
it  must  be  on  principles  similar  to  those  upon  which  oil  of  turpentine  acts ;  for  it  is 
not  astringent.  As  a  local  styptic  it  probably  acts  mechanically  in  the  same  manner 
as  agaric.  The  dose  of  the  powder  is  from  half  a  drachm  to  two  drachms  (195  to 
7"8  Gm.)  three  times  a  day.     The  infusion  and  fluid  extract  are  officinal. 

Prof  Bentley,  of  London,  describes  a  new  variety  of  matico,  brought  from  a  port 
of  Central  America,  consisting  of  broken  leaves,  spikes,  and  branches,  which  he  re- 
ferred to  another  species  of  the  same  genus,  Artanthe  adunca,  growing  in  the  West 
Indies  and  various  parts  of  South  America.  The  medicine  is  distinguishable  from 
the  genuine  by  the  want  of  the  reticulated  upper  surface  and  downy  under  surface 
which  characterize  the  latter.  Prof  Bentley  found  the  sensible  properties  of  the 
new  variety  identical  with  those  of  the  old.  (P.J.  Tr.,  Jan.  1864,  p.  290.) 

Off.  Prep.  Infusum  Maticae,  Br.;  Extractum  Matico  Fiuidum,  U.  S. 

MATRICAHIA.    U.S.     3fatricaria.     IGerman  Chamomile.'] 
(mXt-ki-ca'ri-a.) 

"  The  flower-heads  of  Matricaria  Chamomilla.  Linne.  {Nat.  Ord.  Compositae.)" 

U.S. 

Flores  Chamomillae  Vulgaris,  P.G.;  Fleurs  de  Camomille  commune  (d'Allemagne),  Fi:;  Kamille, 
Kamillenbluinen,  G. 

Gen.  Ch.  Calyx  flat,  imbricate,  with  scales  having  scarious  margins.  Rec&ptacle 
naked,  terete.     Pappus  none. 

Matricaria  Chamomilla.  Linn.  Sp.  Plant.  1256.  This  is  an  annual  plant,  with 
a  branching  stem  a  foot  or  two  in  height,  bearing  alternate  leaves  about  two  inches 
long,  the  lower  ones  tripinnate,  the  upper  bipinnate  or  simply  pinnate,  and  all  of 
them  very  green,  and  nearly  or  quite  smooth.  The  leaflets  are  linear  and  very 
small.  The  flowers  appear  singly  at  the  ends  of  the  stem  and  branches.  They  are 
about  three-quarters  of  an  inch  in  diameter,  with  the  ray  spreading.  The  scales 
of  the  calyx  are  obtuse,  green  in  the  middle,  and  whitish,  membranous,  and  translu- 
cent at  the  margin.  The  ray  florets  are  white,  at  first  spreading,  and  ultimately 
reflected.  The  disk  is  of  a  deep  yellow  color,  at  first  flat,  but  in  the  end  convex, 
and  even  somewhat  conical. 

The  plant  is  a  native  of  Europe,  and  is  occasionally  cultivated  in  our  gardens.  All 
parts  of  it  are  active;  but  the  flowers  only  are  officinal.  These  shrink  in  drying, 
so  that  they  are  scarcely  half  as  large  as  in  their  recent  state.  Those  found  in  our 
shops  are  imported  from  Germany.  They  are  officinally  described  as  "  about  three- 
fourths  of  an  inch  (18  mm.)  broad,  composed  of  a  flattish,  imbricate  involucre,  a 
conical,  hollow,  naked  receptacle,  about  fifteen  white,  ligulate,  reflexed  ray-flowers, 
and  numerous  yellow,  tubular,  perfect  flowers  without  pappus ;  strongly  aromatic 
and  bitter.  The  similar  flower-heads  of  Anthemis  arvensis,  Linne,  and  Maruta 
Cotida,  De  Candolle,  have  a  conical,  solid,  and  chaffy  receptacle."    U.  S. 

The  dried  flowers  of  the  Matricaria  are  considerably  smaller  than  common  chamo- 
mile, and  exhibit  a  larger  proportion  of  the  disk  florets  compared  with  those  of  the 
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ray.  They  have  a  strong,  peculiar,  rather  unpleasant  odor,  and  a  disagreeable  bit- 
ter taste.  Their  active  constituents  are  volatile  oil  and  bitter  extractive,  which  are 
readily  taken  up  by  water  and  alcohol.  The  oil,  which  is  obtained  by  distillation 
with  water,  is  thick,  somewhat  tenacious,  of  a  fine  deep  blue  color  becoming  green 
and  brown  by  age,  and  almost  opaque  in  mass.  Though  supposed  by  Gerhardt  to 
be  identical  with  the  oil  of  chamomile  (^Anthemis  nobilis),  it  has  been  shown  to  be 
distinct.  {P.  J.  Tr.,  Feb.  1862,  p.  429.)  It  congeals  at  —4°  F.,  has  the  sp.  gr. 
0-93,  and  contains  a  terpene,  CjoHjg,  and  a  camphor,  C,oHjgO.  The  blue  color  ia 
due  to  a  volatile  principle  called  azulene  by  Piesse,  and  coerulein  by  Gladstone. 

Medical  Properties  and  Uses.  Matricaria  is  a  mild  tonic,  very  similar  to  chamo- 
mile in  medical  properties,  and,  like  it,  in  very  large  doses,  an  emetic.  It  is  esteemed 
also  in  Europe  antispasmodic  and  anthelmintic.  It  is  much  employed  in  Germany  ; 
but  in  this  country  scarcely  at  all,  unless  by  German  practitioners.  It  may  be  given 
for  the  same  purposes  and  in  the  same  manner  as  chamomile. 

MEL.  U.S.,  Br.     Honey. 

(MEL.) 

"  A  saccharine  secretion  deposited  in  the  honey-comb  by  Apis  mellifica.  Linn^. 
{Class,  lusecta  ;   Orc/er,  Hymenoptera.)"  U.S. 

"  A  saccharine  secretion  deposited  in  the  honey-comb  by  Apis  mellifica  (Linn.), 
the  hive  bee."  Br. 

Miel,  Fr.;  Honig,  G.;  Miele,  It.;  Micl,  Sp. 

Naturalists  have  not  yet  determined  whether  honey  is  a  secretion  of  the  bee,  Apis 
jnellijica,  or  whether  it  exists  already  formed  in  plants.  It  is  certain  that  the  nec- 
taries of  flowers  contain  a  saccharine  matter,  which  is  extracted  by  the  insect ;  and 
the  fact  is  well  known  that  the  flavor  and  character  of  honey  are  very  much  affected 
by  the  nature  of  the  plants  which  predominate  in  the  vicinity  of  the  hive ;  so  much 
so  that,  when  these  plants  are  poisonous,  the  fluid  sometimes  partakes  of  their 
noxious  qualities.  Several  cases  of  poisoning  from  eating  honey  from  a  particular 
source  are  recorded  in  the  Keic  Jersey  Med.  Reporter  for  November,  1852,  p.  46. 
Still,  it  probably  undergoes  change  ia  the  organs  of  the  bee  ;  as  the  saccharine  mat- 
ter of  the  nectaries,  so  far  as  it  has  been  possible  to  examine  it,  wants  some  of  the 
characteristic  properties  of  honey.* 

The  finest  honey  is  that  which  is  allowed  to  drain  from  the  comb.  If  obtained 
from  hives  that  have  never  swarmed,  it  is  called  virgin  honey.  An  inferior  kind  is 
procured  by  submitting  the  comb  to  pressure ;  and,  if  heat  be  employed  previous  to 
expression,  the  product  is  still  more  impure. 

In  the  recent  state  honey  is  fluid ;  but,  on  being  kept,  it  is  apt  to  form  a  crystal- 
line deposit,  and  to  be  ultimately  converted  into  a  soft  granular  mass.  In  commerce 
it  is  found  of  every  consistence,  from  that  of  a  viscid  liquid  like  thin  syrup  or  oil,  to 
that  of  lard  or  soft  suet.  Its  color  is  sometimes  white,  but  usually  yellowish,  and 
occasionally  of  a  brownish  or  reddish  tinge.     It  has  a  peculiar  agreeable  odor,  vary- 

*  Propolis.  This  is  a  resinous  substance,  deposited  by  bees  at  the  base  of  the  hive,  and  in  other 
parts  which  required  protection  from  the  outer  air,  of  a  nature  entirely  different  from  wax  or  honey, 
and  supposed  to  be  intended  for  the  protection  of  the  comb  from  injurious  external  agencies.  Dr. 
H.  0.  Hitchcock  {Chicago  Med.  Jount.,  1867)  considers  it  as  one  of  the  best  remedies  in  simple 
mucous  diarrhoea,  even  when  severe,  and  attended  with  pain  and  vomiting.  In  many  cases  only 
a  single  dose  is  required.  Jt  appears  to  possess  anodyne  and  soporific  properties.  He  has  found 
it  also  efficacious  in  dysentery  in  the  early  stage ;  but  it  has  proved  useless  in  the  disease  when  fully 
established.  In  chronic  diarrhoea,  even  of  the  kind  contracted  in  camp,  and  remarkable  for  its 
obstinacy,  it  has  seemed  to  act  like  a  charm.  It  is  of  a  dark  reddish  or  yellowish  brown  color, 
of  a  shining  fracture,  an  aromatic  taste  and  smell,  quite  insoluble  in  water,  nearly  so  in  ether,  but 
readily  dissolved  by  alcohol  and  solution  of  potassa.  Dr.  Hitchcock  has  used  both  a  tincture  and 
an  alkaline  solution  ;  the  former  (two  drachms  of  propolis  and  four  fluidounces  of  alcohol),  in  doses 
of  from  thirty  minims  to  a  fluidrachm  (1*9  to  3-75  C.c);  the  latter  (two  drachms  of  the  resin  to 
a  fluidrachm  of  liquor  potassse  and  four  fluidounces  of  a  menstruum  consisting  of  equal  parts  of 
water  and  simple  syrup),  in  the  dose  of  half  a  fluidrachm  (1"9  C.c.)  after  each  stool. 

Bee-bread  is  the  name  given  to  a  material  found  in  some  of  the  cells  of  the  comb,  consisting 
mainly  of  the  pollen  of  plants.  ( Chicago  Med.  Examiner,  Sept.  1865.)  Dr.  Jas.  S.  Whitmire  found 
that  in  the  dose  of  a  drachm  (3-9  Gm.)  three  times  a  day,  it  caused  great  increase  of  the  urinary 
secretion.  No  disagreeable  effects  followed  its  use,  except  a  slight  flatulency  and  looseness  of  the 
bowels.    It  is  entirely  palatable  and  inoffensive  to  the  stomach.  (See  A.  J.  P.,  1S66,  p.  56.) 
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ing  somewhat  with  the  flowers  from  which  it  was  collected,  and  a  very  sweet,  feebly 
aromatic  taste,  which  is  followed  by  a  slight  prickling,  or  sense  of  acrimony  in  the 
fauces.  Its  sp.  gr.  is  about  1-333.  (^Duncan.)  Cold  water  dissolves  it  readily,  alco- 
hol with  less  facility.  "  When  diluted  with  2  parts  of  water,  the  resulting  liquid 
is  almost  clear,  not  stringy,  has  the  sp.  gr.  I'lOl  to  1-115,  a  brownish  or  yellowish 
color,  and  a  faintly  acid  reaction.  If  1  part  of  Honey  be  dissolved  in  4  parts  of 
water,  a  clear  solution  should  result,  which  should  not  be  rendered  more  than  faintly 
opalescent  by  a  few  drops  of  test-solution  of  nitrate  of  silver  (chloride),  or  of  nitrate 
of  barium  (sulphate).  If  a  small  portion  of  Honey  be  diluted  with  1  volume  of 
water  and  then  gradually  mixed  with  5  volumes  of  absolute  alcohol,  it  should  not 
become  more  than  faintly  opalescent,  and  should  neither  become  opaque,  nor  deposit 
a  slimy  substance  at  the  bottom  and  along  the  sides  of  the  test-tube.  When  inciner- 
ated in  small  portions  at  a  time,  in  a  platinum  crucible,  it  should  not  leave  more  than 
0-2  per  cent,  of  ash  (any  larger  percentage  of  ash  and  failure  to  respond  to  the  pre- 
ceding tests  indicating  the  presence  of  glucose  or  other  foreign  admixtures).  Water 
boiled  with  Honey,  and  allowed  to  cool,  should  not  be  rendered  blue  or  green  on  the 
addition  of  test-solution  of  iodine  (abs.  of  starch)."  U.  S.  It  is  essentially  a  strong 
aqueous  solution  of  mixed  dextrose  and  levulose,  the  sum  of  which,  known  as  "glu- 
cose," amounts  generally  to  70  to  80  per  cent. 

The  following  analyses  of  pure,  unadulterated  honey  show  the  variations  in  its 
Composition.     They  were  made  by  Dr.  J.  Campbell  Brown  (^Analyst,  iii.  269). 


Locality. 

Levulose. 

Dextrose. 

Sucrose. 

Wax,  Pollen, 

and  Insoluble 

Matter. 

Ash. 

Water  ex- 
pelled at 
100°  C. 

Water 

expelled 

above 

100°  C. 

and  Loss. 

English 

37-04 
37-66 
37-36 
33-56 
40-43 
37-69 
33-60 
38-29 
36-39 

36-11 
39-24 
42-02 
36-16 
31-77 
34-51 
34-80 
35-57 
35-04 

None. 
None. 
None. 
None. 
None. 
None. 
2-2  (?) 
None. 
None. 

Good  trace. 

Trace. 

Slight  trace. 

Trace. 

•05 

Nearly  1-0 

2-1 

Good  trace. 

Trace. 

•15 
•14 
•17 
•17 
•15 
■14 
•25 
•11 
•97 

19-10- 
16-40 
15-50 
19-11 
19-80 
18-80 
19-46 
17-90 
18-47 

7-60 
6-56 
4-95 

11-00 
7-80 
6-86 
7-58 
813 

10-03 

Welsh 

Greek 

The  glucose  may  be  obtained  by  treating  granular  honey  with  a  small  quantity  of 
alcohol,  which,  when  expressed,  takes  along  with  it  the  other  ingredients,  leaving  the 
crystals  nearly  untouched.  The  same  end  may  be  attained  by  melting  the  honey, 
saturating  its  acid  with  carbonate  of  calcium,  filtering  the  liquid,  then  setting  it 
aside  to  crystallize,  and  washing  the  crystals  with  alcohol.  Inferior  honey  usually 
contains  a  large  proportion  of  uncrystallizable  sugar  and  vegetable  acid.  Diluted 
with  water,  honey  undergoes  the  vinous  fermentation. 

In  warm  weather,  honey,  if  not  very  pure,  sometimes  ferments,  acquiring  a  pun- 
gent taste  and  deeper  color.  Starch  is  said  to  be  occasionally  added  to  the  inferior 
kinds  to  give  them  a  white  appearance.  The  adulteration  may  be  detected  by  dilu- 
tion with  water,  which  dissolves  the  honey  and  leaves  the  starch  at  the  bottom  of 
the  vessel.  The  nature  of  the  deposit  may  be  tested  by  the  tincture  of  iodine. 
The  presence  of  added  water  may  be  suspected  from  the'  greater  thinness  of  the 
liquid,  and  its  want  of  disposition  to  crystallize. 

Honey  is  largely  adulterated  with  artificial  glucose.  This  may  be  detected  by  the 
officinal  tests,  but  the  safest  method  is  to  determine  the  sugar  by  the  use  of  Fehling's 
solution.  The  grape  sugar  may  be  determined  directly  in  a  weighed  quantity  of  honey. 
An  equal  weight  of  the  same  honey  is  boiled  with  2  per  cent,  sulphuric  acid,  and 
the  sugar  may  be  determined  after  inversion  ;  finally  the  dextrin  may  be  determined 
in  a  third  portion  by  precipitation  with  alcohol.  The  difiierence  in  the  quantity  of 
sugar  found  before  and  after  inversion  is  so  great  as  to  furnish  a  certain  method  for 
distinguishing  natural  and  artificial  honey. 

Medical  Properties  and  Uses.     Honey  possesses  the  same  medical  properties 
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as  sugar,  but  is  more  disposed  to  aflFect  the  bowels.  Though  largely  consumed  as 
an  article  of  food,  it  is  seldom  employed  medicinally,  except  as  a  vehicle.  Its  taste 
and  demulcent  qualities  render  it  a  useful  addition  to  gargles ;  and  it  is  sometimes 
employed  as  an  application  to  foul  ulcers. 

Off.  Frep.  Mel  Depuratum,  Br.;  Mel  Despumatum,  U.  S. 

MEL  BORACIS.  Br.     Honey  of  Borax. 

(JIEL  BO-RA-CIS.) 

Hel  Sodii  Boratis,  U.  S.  1370 ;  Honey  of  Borate  of  Sodium ;  Miel  borate,  Mellite  de  Borax, 
Fr.;  Boraxhonig,  G. 

"  Take  of  Borax,  in  fine  powder,  sixty-four  grains;  Clarified  Honey  an  ounce 
[avoirdupois].     Mix."  Br. 

This  preparation  was  very  properly  dropped  from  the  U.  S.  Pharmacopoeia  at  the 
last  revision,  as  it  may  well  be  left  to  extemporaneous  prescription.  The  U.  S. 
formula  of  1870  was  practically  identical  with  the  British  process  given  above.  It 
is  used  in  the  thrush  of  infants,  and  in  aphthous  ulcerations  of  the  mouth. 

MEL  DESPUMATUM.    U.  S.     Clarified  Hrniey. 

(MEL  DES-PU-MA'TCM.) 

Mel  Depuratum,  Br.,-  Miel  despume,  Mellite  simple.  Fr.;  Gereinigter  Honig,  G. 

*'  Honey,  a  convenient  quantity.  Heat  the  Honey,  by  means  of  a  water-bath, 
remove  the  scum,  and  strain."    tl.  S. 

"  Take  of  Honey  Jive  pounds.  Melt  the  honey  in  a  water-bath,  and  strain,  while 
hot,  through  flannel,  previously  moistened  with  warm  water."  Br. 

Honey,  by  the  heat  of  the  water-bath,  becomes  so  fluid  that  the  wax  and  other 
lighter  impurities  which  it  contains  rise  to  the  surface,  and  may  be  skimmed  ofl"; 
while  the  heavier  substances  which  may  have  been  accidentally  or  fraudulently  added, 
such  as  sand  or  other  earth,  sink  to  the  bottom.  A  neat  method  of  separating  is 
described  in  N.  R.,  Feb.  1880.  It  is  as  follows.  "  Pour  the  honey  into  a  per- 
fectly clean  cylindrical  vessel,  with  straight  sides,  rather  narrow,  and  having  a 
small  lip  at  the  open  margin,  and  heat  the  vessel  on  a  water-bath.  When  the 
water  is  hot,  pour  enough  honey  into  the  vessel  to  fill  it  to  within  about  1  inch  of  the 
edge,  and  allow  it  to  remain  at  rest  in  the  water-bath,  at  a  moderate  heat,  for  about 
one  hour.  During  this  time,  most  of  the  impurities  will  rise  to  the  top,  while 
some  others  may  sink  to  the  bottom.  Now  remove  the  vessel  very  carefully  from 
the  water-bath,  and  pour  on  top  of  the  hot  honey,  very  gently,  a  suflicient  amount  of 
cold  water  to  fill  the  vessel  completely.  This  will  cause  all  the  impurities  floating 
on  the  honey  at  once  to  rise  to  the  top  of  the  cold  water,  where  they  will  often 
solidify  to  a  tough  skin  or  cake,  which  may  be  taken  off  without  difiiculty.  Then 
pour  off  the  water  through  the  lip,  remove  the  last  remnants,  if  necessary,  by  means 
of  blotting-paper,  and  filter  the  honey  through  a  piece  of  well-washed,  wetted,  and 
dense  white  flannel.  The  resulting  product — if  the  honey  is  pure — will  be  very  bril- 
liant." The  French  Codex  simply  directs  six  pounds  of  white  honey  to  be  heated 
with  two  pounds  of  water,  skimmed,  concentrated  to  30°  B.  while  boiling  hot,  and 
then  strained  through  flannel. 

The  following  method  of  clarifying  honey  is  recommended  by  Andre  von  Hirsch- 
berg.  Boil  25  lbs.  of  honey,  to  which  half  the  quantity  of  water  has  been  added, 
with  a  pulp  obtained  by  stirring  three  sheets  of  white  blotting-paper  with  water,  over 
a  slow  fire,  till  the  paper  is  reduced  to  minute  fibres.  When  the  mixture  cools,  put 
it  into  a  woollen  filtering  bag,  previously  moistened,  and  allow  the  honey  to  pass. 
It  comes  away  quite  clear.  The  puVp  may  then  be  washed,  and  the  dark  liquid 
evaporated  by  a  water-bath  to  the  proper  consistence.  (P.  J.  Tr.,  ix.  543.) 

Another  process,  recommended  by  A.  Hofmann,  is  to  dissolve  28  lbs.  of  honey  in 
twice  its  weight  of  water,  heat  the  solution  to  the  boiling  point,  and  then  add  a  solu- 
tion of  three  drachms  of  gelatin  in  three  times  its  weight  of  water,  and  afterwards 
an  aqueous  solution  of  one  drachm  of  tannin,  or  an  infusion  of  two  drachms  of  galls. 
The  mixture  is  to  be  well  stirred,  and  kept  hot  for  an  hour.  Lastly,  seven-eighths 
of  the  honey  may  be  drawn  off  clear,  the  remainder  filtered  through  flannel,  and  the 
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whole  evaporated.  (Ibid.,  xv.  121.)  The  use  of  tannin  is  objectionable,  however, 
on  account  of  its  solubility  in  honey,  and  the  danger  of  honey  so  purified  reacting 
when  brought  in  contact  with  ferric  salts.  For  other  processes  of  purifying  honey, 
see  14th  edition  of  this  work,  p.  1321,  and  A.  J.  P.,  1877,  p.  19  ;  also  1879,  pp. 
193,  598,  and  1880,  p.  132.  Heugel's  method  is  to  mix  two  pounds  each  of  honey 
and  water  with  a  half  ounce  of  carbonate  of  magnesium,  frequently  agitate  for 
two  or  three  hours,  filter  through  doubled  white  filtering-paper,  boil  slowly,  remove 
the  scum  carefully,  and  evaporate  upon  a  steam-bath  to  a  syrupy  consistence. 

Honey  clarified  with  carbonate  of  calcium  and  animal  charcoal,  as  in  the  first  process 
described,  is  as  clear  and  colorless  as  syrup  made  with  sugar,  but  still  retains  a  pe- 
culiar flavor.  It  is  less  disposed  to  ferment  than  crude  honey,  and  is  said  not  to  be 
so  liable  to  produce  griping  pain  when  swallowed. 

Off.  Prep.  Confectio  Piperis,  Br.;  Confectio  B-osae,  U.  S.;  Confectio  Scammonii, 
Br.;  Confectio  Terebinthinse,  Br.;  Mel  Boracis,  Br.;  Mel  Rosae,  U.  S.;  Oxymel, 
Br.;  Oxymel  Scillae,  Br.;  Massa  Ferri  Carbonatis,  U.  S. 

MEL  ROS^.   U.  S.     Honey  of  Rose. 

(MEL  E0'§iE.) 

Mel  Rosatum,  P.G.;  Mellitum  Rosatum ;  Mellite  de  Roses  rouges,  Miel  Rosat,  Fr.;  Rosenhonig,  G. 

"  Red  Rose,  in  No.  40  powder,  eight  parts  [or  two  ounces  av.]  ;  Clarified  Honey, 
ninety-two  parts  [or  twenty-three  ounces  av.]  ;  Diluted  Alcohol,  a  sufficient  quantity, 
To  make  one  hundred  parts  [or  about  twenty-two  fluidounces].  Moisten  the  powder 
with  two  parts  [or  half  a  fluidounce]  of  Diluted  Alcohol,  pack  it  firmly  in  a  coni- 
cal glass  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it  until  thirty-three 
parts  [or  eight  fluidounces]  of  percolate  are  obtained.  Reserve  the  first  three  parts 
[or  six  fluidrachms]  of  the  percolate,  evaporate  the  remainder,  by  means  of  a  water- 
bath,  to  five  parts  [or  ten  fluidrachms],  add  the  reserved  portion,  and  mix  the 
whole  with  the  Clarified  Honey."    U.  S. 

Though  one  of  the  officinals  in  the  late  London  and  Edinburgh  Pharmacopoeias, 
the  Honey  of  Rose  has  been  dropped  in  the  British.  The  U.  S.  formula  is  based 
on  that  of  Prof.  Grahame.  (See  A.  J.  P.,  1859,  p.  443.)  The  object  in  reserving 
a  portion  of  the  first  tincture,  in  the  process,  is  to  avoid  the  evaporation  of  the 
volatile  oil  in  the  concentration  of  the  liquid,  and  thus  to  preserve  the  flavor  as 
well  as  the  astringency  of  the  roses.  Honey  of  rose  forms  a  pleasant  addition  to 
the  gargles  employed  in  inflammation  and  ulceration  of  the  mouth  and  throat. 

MELISSA.  Melissa.   U.  S.     [Balm.'] 

(ME-LIS'SA.) 

"  The  leaves  and  tops  of  Melissa  officinalis.  Linne.    (Nat.  Ord.  Labiatae.)"  U.  S. 

Folia  Melissfe,  P.G.;  Herba  Melissa);  Lemon  Balm;  Herbe  au  Citron,  M^lisse,  Ft:;  Melissen- 
blatter,  Citronenkraut,  Garten-Melisse,  G.;  Melissa,  It.;  Torongil,  Sp. 

Gen.  Ch.  Calyx  dry,  nearly  flat  above  ;  with  the  upper  lip  sub-fastigiate.  Corolla, 
upper  lip  somewhat  arched,  bifid ;  lower  lip  with  the  middle  lobe  cordate.   Willd. 

Melissa  officinalis.  Willd.  Sp.  Plant,  iii.  146  ;  Wood  v.  Med.  Bot.  p.  334,  t.  119. 
Balm  has  a  perennial  root,  which  sends  up  annually  several  erect  quadrangular 
stems,  usually  branched  towards  the  base,  and  a  foot  or  two  in  height.  The  leaves 
are  about  two  inches  long,  are  opposite,  ovate  or  cordate,  obtuse,  deeply  serrate, 
glandular  or  pubescent ;  the  lower  on  long  footstalks,  the  uppermost  nearly  sessile. 
The  flowers  are  white  or  yellowish,  upon  short  peduncles,  and  in  axillary  whorls  of 
four  or  five,  surrounding  only  half  the  stem.  The  calyx  is  tubular,  pentangular, 
and  bilabiate,  with  the  upper  Up  tridentate  and  flattened,  the  lower  cut  into  two 
pointed  teeth.  The  corolla  is  whitish  or  purplish,  tubular  and  bilabiate,  the  upper 
lip  less  convex  and  notched,  the  lower  three-cleft.  The  plant  is  a  native  of  the 
south  of  Europe.  It  has  been  introduced  into  this  country,  where  it  is  cultivated  in 
gardens,  and  grows  wild  along  the  fences  of  our  roads  and  lanes.  For  use  the  herb 
should  be  cut  before  the  appearance  of  the  flowers,  which  begin  to  expand  in  July. 

In  the  fresh  state,  it  has  a  fragrant,  lemon-like  odor,  but  is  nearly  inodorous  when 
dried.     The  taste  is  somewhat  austere,  and  slightly  aromatic.     The  herb  contains  a 
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minute  proportion  (one-eighth  to  one-fourth  per  cent.)  of  a  yellowish  or  reddish 
yellow  essential  oil,  which  has  its  peculiar  flavor  in  a  very  high  degree.  It  contains 
also  tannin,  bitter  extractive,  and  gum. 

Medical  Properties  and  Uses.  Balm  produces  scarcely  any  remedial  effects 
upon  the  system.  The  quantity  of  oil  which  it  contains  is  not  more  than  sufficient 
to  communicate  an  agreeable  flavor  to  the  infusion,  which  forms  an  excellent  drink 
in  febrile  complaints,  and  when  taken  warm  tends  to  promote  the  operation  of  dia- 
phoretic medicines. 

MENISPERMUM.  U.  S.     Menispermum.     [Canadian  Mcxmseed.'] 

(MZN-I-SPEB'MUM.) 

"The  rhizome  and  rootlets  of  Menispermum  canadense.  Linn^.  (Nat.  Ord. 
3Ienispermaceae.)"  U.  S. 

Gen.  Ch.  Sepals  four  to  eight  Petals  six  to  eight,  short.  Stamens  twelve  to 
twenty  in  the  sterile  flowers,  as  long  as  the  sepals.  Anthers  four-celled.  Pistils  two 
to  four  in  the  fertile  flowers,  raised  on  a  short,  common  receptacle.  Stigma  broad 
and  flat.     Drupe  globular.    Grays  Manual. 

M.  canadense.  L.  This  is  a  woody,  climbing  plant,  which  grows  throughout  the 
eastern  United  States,  as  the  only  species  of  its  genus  there  native.  It  is  specifi- 
cally characterized  by  its  peltate  three-  to  seven-lobed  leaves,  its  small  clusters  of 
greenish  yellow  flowers,  and  its  somewhat  kidney-shaped  glaucous  fruit,  which  is 
ripened  in  the  month  of  September.  Its  root  was  first  brought  into  market  as 
Texas  Sarsaparilla,  and  identified  by  Prof  Robt.  P.  Thomas.  (J..  J.  P.,  xxvii.  7.) 

Properties.  Menispermum  is  officinally  described  as  follows.  "Rhizome  several 
feet  long,  about  a  quarter  of  an  inch  (6  mm.)  thick,  yellowish  brown  or  brown,  finely 
wrinkled  longitudinally  and  beset  with  numerous  thin,  rather  brittle  rootlets ;  frac- 
ture, tough,  woody  ;  internally  yellowish,  with  a  thickish  bark,  a  circle  of  porous, 
short,  nearly  square,  wood-wedges  and  a  large  central  pith  ;  nearly  inodorous ;  taste 
bitter."  U.  S.  Prof  J.  M.  Maisch  proved  the  presence  of  a  white  alkaloid,  and  of 
a  small  quantity  of  berberine.  The  former  reacts  with  the  usual  alkaloidal  precipi- 
tants,  is  not  very  soluble  in  water,  but  soluble  in  alcohol  and  ether.  Starch  was  also 
found  in  the  root.   (A.  J.  P.,  1863,  p.  301.) 

Medical  Properties.  In  an  unpublished  inaugural  dissertation  by  Dr.  George 
F.  Terrell  (Feb.  184-t),  it  is  stated  that  the  root  of  this  plant  is  considerably  em- 
ployed in  Virginia,  both  in  domestic  practice  and  by  physicians,  as  a  substitute  for 
sarsaparilla,  in  scrofulous  affections.  It  is  also  reputed  to  be  tonic,  but  is  very  rarely 
used  in  regular  practice,  and  is  probably  inert  even  in  indefinite  doses. 

MENTHA  PIPERITA.  U.S.     Peppermint. 

(MEX'THA  Pi-PE-Ki'T.\.) 

"The  leaves  and  tops  of  Mentha  piperita.  Linne.    (Xat.  Ord.  Labiatae.)"  U.S. 

Folia  (Herba)  Menthse  Piperitae,  P.G.;  Menthe  poivrle,  Fr.;  Pfefferminze,  Pfeffermiinze,  C; 
Menta  piperita.  It.;  Pimentji  piperita,  Sp. 

Gen.  Ch.  Corolla  nearly  equal,  four-cleft  ;  the  broader  s^ment  emarginate.  Sta- 
mens upright,  distant.   Willd. 

Several  species  of  Mentha  possess  medicinal  properties.  Besides  the  two  here 
described,  namely,  M.  piperita  and  M.  viridis,  the  Mentha  Pulegium,  under  the 
name  o^ pulegium  or  pennyroyal,  long  held  a  place  in  the  British  Pharmacopoeias, 
but  is  no  longer  recognized.  The  portions  of  this  plant  used,  and  their  application 
to  the  treatment  of  disease,  were  similar  to  those  of  other  mints.  The  plant  is  spe- 
cifically characterized  by  its  roundish  prostrate  stems,  its  ovate,  obtuse,  somewhat 
crenate  leaves,  and  its  verticillate  flowers.  It  is  a  native  of  Europe,  and  neither 
cultivated  nor  employed  in  this  country ;  our  native  pennyroyal  belonging  to  a  dif- 
ferent genus.    (See  Hedeoma  Pulegioides.) 

Mentha  piperita.  Willd.  Sp.  Plant,  iii.  79  ;  J5.  <fe  T.  203  ;  Carson,  Ulust.  of  Med. 
Bot.  ii.  16,  pi.  63.  Peppermint  is  a  perennial  herbaceous  plant,  with  a  creeping  root, 
and  quadrangular,  channelled,  purplish,  somewhat  hairy  stems,  branched  towards 
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the  top,  and  about  two  feet  in  height.  The  leaves  are  about  two  inches  long,  oppo- 
site, petiolate,  ovate,  serrate,  pointed,  smoother  on  the  upper  than  the  under  surface, 
and  of  a  dark  green  color,  which  is  paler  beneath.  The  flowers  are  small,  purple, 
and  in  terminal  obtuse  spikes,  interrupted  below.  The  calyx  is  tubular,  furrowed, 
and  five-toothed,  often  purplish  ;  the  corolla  is  purplish,  tubular,  with  its  border 
divided  into  four  segments,  of  which  the  uppermost  is  broadest,  and  notched  at  its 
apex.  The  four  short  stamens  are  concealed  within  the  tube  of  the  corolla ;  the 
style  projects  beyond  it,  and  terminates  in  a  bifid  stigma. 

This  species  of  mint  is  a  native  of  Great  Britain,  whence  it  has  been  conveyed 
to  the  continent  of  Europe  and  to  this  country.  In  some  parts  of  the  United  States, 
especially  in  New  England  and  Michigan,  the  western  part  of  New  York,  Ohio, 
and  New  Jersey,  it  is  largely  cultivated  for  the  sake  of  its  volatile  oil,  and  is  often 
found  growing  wild.  The  cultivators  of  this  herb  have  observed  that,  in  order  to 
maintain  its  flavor  in  perfection,  it  is  necessary  to  transplant  the  roots  every  three 
years.  It  should  be  cut  for  medical  use  in  dry  weather,  about  the  period  of  the 
expansion  of  the  flowers.     These  appear  in  August. 

The  herb,  both  in  the  recent  and  the  dried  state,  has  a  peculiar,  penetrating,  grate- 
ful odor.  The  taste  is  aromatic,  warm,  pungent,  glowing,  camphorous,  bitterish,  and 
attended  with  a  sensation  of  coolness  when  air  is  admitted  into  the  mouth.  These 
properties  depend  on  a  volatile  oil,  of  which  from  1  to  1'25  per  cent,  can  be  obtained 
from  the  herb.  The  leaves  are  said  to  contain  a  little  tannic  acid.  The  virtues  of 
the  herb  are  imparted  to  water,  and  more  readily  to  alcohol. 

Medical  Properties  and.  Uses.  Peppermint  is  a  grateful  aromatic  stimulant, 
much  used  for  all  the  purposes  to  which  medicines  of  this  class  are  applied.  To  allay 
nausea,  relieve  spasmodic  pains  of  the  stomach  and  bowels,  expel  flatus,  and  cover 
the  taste  or  qualify  the  nauseating  or  griping  efi'ects  of  other  medicines  are  among 
the  most  common  of  these  purposes.  The  fresh  herb,  bruised  and  applied  to  the 
epigastrium,  often  allays  sick  stomach,  and  is  useful  in  the  cholera  of  children.  The 
medicine  may  be  given  in  infusion ;  but  the  volatile  oil,  either  alone,  or  in  some 
state  of  preparation,  is  generally  preferred. 

Off.  Prep.  Oleum  Menthae  Piperitae,  U.  S.;  Spiritus  Mentha3  Piperitae,  U.  S.; 
Vinum  Aromaticum,  IT.  S. 

MENTHA  VIRIDIS.   U.  8.    Spearmint. 

(MEN'THA  VIE'l-DiS.) 

"  The  leaves  and  tops  of  Mentha  viridis.  Linn4     (Nat.  Ord.  Labiatae.)"  U.  S. 

Herba  Menthas  Acutae  (vel  Romanae);  Menthe  Verte,  Menthe  romaine,  Baume  vert,  Menthe  ^ 
€pi,  Fi:;  Griine  Miinze,  Romische  Minze,  G.;  Menta  Romana,  It.;  Yerba  buena  puntiaguda,  Sp. 

Mentha  viridis.  Wiltd.  Sp.  Plant,  iii.  76  ;  B.  &  T.  202.  Spearmint,  sometimes 
called  simply  mint,  difi'ers  from  M. piperita  chiefly  in  having  sessile  or  nearly  sessile, 
lanceolate,  naked  leaves ;  elongated,  interrupted,  panicled  spikes  ;  setaceous  bracts  ; 
and  stamens  longer  than  the  tube  of  the  corolla.  Like  the  preceding  species,  it  is 
a  native  of  Europe.  In  this  country  it  is  cultivated  for  domestic  use  and  for  the 
sake  of  its  oil.  It  also  grows  wild  in  low  grounds,  in  long-settled  parts  of  the  country. 
Its  flowering  season  is  August.  According  to  Thomson,  it  should  be  cut  in  very  dry 
weather,  and,  if  intended  for  medical  use,  just  as  the  flowers  appear;  if  for  obtain- 
ing the  oil,  after  they  have  expanded. 

The  odor  of  spearmint  is  strong  and  aromatic,  the  taste  warm  and  slightly  bitter, 
less  pungent  than  that  of  peppermint,  but  considered  by  some  as  more  agreeable. 
These  properties  are  retained  for  "some  time  by  the  dried  plant.  They  depend  on  a 
volatile  oil,  which  is  obtained  by  distillation,  and  is  imparted  to  alcohol  and  water 
by  maceration.  (See  Oleum  Menthae,  Viridis.) 

Medical  Properties.  The  virtues  and  applications  of  this  plant  are  the  same  as 
those  of  peppermint. 

Off.  Frep.  Oleum  Menthae  Viridis,  U.  S.;  Spiritus  Menthae  Viridis,  IT.  S. 
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MEZEREUM.   U.S.     Mezereum. 

(ME-ZE'BE-t'M.) 

"  The  bark  of  Daphne  Mezereum,  Linne,  and  of  other  species  of  Daphne.  (Nat. 
Ord.  Thymelaceae.)"  U.  S.  "  The  dried  bark  of  Daphne  RIezereum  (Linn.),  Meze- 
reon ;  or  of  Daphne  Laureola  (Linn.),  Spurge  Laurel."  Br. 

Hezerei  Cortex,  Br.;  Mezereon  Bark;  Cortex  Mezerei,  P.G.;  Cortex  Thymeleae  (vel  Coceogni- 
dii) ;  Ecorce  de  Mezereon,  de  Garou,  de  Laureole,  de  Thymelee,  Bois  gentil,  Fr.;  Kellerhals,  Seidel- 
bastrinde,  Kellerhalsrinde,  G.;  Mezereo,  It.;  Mecereon,  5p.  _ 

Ge7i.  Ch.  Calyx  none.  Corolla  four-cleft,  withering,  enclosing  the  stamens. 
Drupe  one-seeded.    Wdld. 

All  the  species  of  Daphne  are  possessed  of  active  properties ;  but  three  only  are 
officinal — D.  Mezereum,  D.  Laureola,  and  D.  Gnidium  ;  the  first  two  of  which  are 
recognized  in  the  British  Pharmacopoeia,  the  last  in  the  French  Codex. 

1.  Daphne  Mezereum.  Willd.  Sp.  Plant,  ii.  415;  B.  &  T.  225;  Carson,  II- 
lust.  of  Med.  Bat.  ii.  26,  pi.  72.  This  is  a  very  hardy  shrub,  three  or  four  feet 
high,  with  a  branching  stem,  and  a  smooth,  dark  gray  bark,  very  easily  separable 
from  the  wood.  The  leaves  spring  from  the  ends  of  the  branches,  are  deciduous, 
sessile,  obovate-lanceolate,  entire,  smooth,  of  a  pale  green  color,  somewhat  glaucous 
beneath,  and  about  two  inches  long.  They  are  preceded  by  the  flowers,  which 
appear  very  early  in  spring,  and  sometimes  bloom  even  amidst  the  snow.  These 
are  of  a  pale  rose  color,  highly  fragrant,  and  disposed  in  clusters,  each  consisting 
of  two  or  three  flowers,  forming  together  a  kind  of  spike  at  the  upper  part  of  the 
stem  and  branches.  At  the  base  of  each  cluster  are  deciduous  floral  leaves.  The 
fruit  is  oval,  shining,  fleshy,  of  a  bright  red  color,  and  contains  a  single  round  seed. 
Another  variety  produces  white  flowers  and  yellow  fruit. 

This  species  of  Daphne  is  a  native  of  Great  Britain  and  the  neighboring  conti- 
nent, in  the  northern  parts  of  which  it  is  particularly  abundant.  It  is  cultivated  in 
Europe  both  for  medicinal  purposes  and  as  an  ornamental  plant,  and  is  occasionally 
found  in  our  own  gardens.  It  flowers  in  February,  March,  or  April,  according  to 
the  greater  or  less  mildness  of  the  climate. 

2.  Daphne  Gnidium.  Willd.  Sp.  Plant,  ii.  420  ;  B.  &  T.  227.  In  this  species, 
called  garou  or  sain-hois  by  the  French,  the  leaves  are  linear-lanceolate,  acute, 
entire,  smooth,  and  irregularly  but  closely  set  upon  the  branches.  The  flowers  are 
white,  downy,  odoriferous,  and  disposed  in  terminal  panicled  racemes.  The  fruit  is 
globular,  dry,  at  first  green,  but  ultimately  black.  D.  Gnidium  grows  in  dry  un- 
cultivated places  in  the  south  of  Europe,  and  flowers  in  June.  In  France  its  bark 
is  used  indiscriminately  with  that  of  the  former  species. 

Besides  the  species  above  described,  Daj}hne  Laureola,  or  spurge  laurel,  is  said 
to  furnish  a  portion  of  the  mezereum  of  commerce,  and  is  recognized  by  the  Br. 
Pharmacopoeia ;  but  its  product  is  inferior  in  acrimony,  and  consequently  in  me- 
dicinal activity. 

The  bark  of  the  root  was  formerly  directed ;  but  the  mezereum  with  which  our 
markets  are  supplied  is  evidently  the  bark  of  the  stem ;  and  the  Pharmacopoeias  at 
present  very  properly  direct  the  bark,  without  designating  the  part  from  which  it 
must  be  taken.  British  writers  state  that  the  bark  of  the  root  is  the  most  active. 
The  berries  and  leaves  of  the  plant  are  also  active ;  and  the  former  have  sometimes 
proved  fatal  to  children  who  have  eaten  them.  Pallas  states  that  they  are  used  as 
a  purgative  by  the  Russian  peasants,  and  that  thirty  berries  are  required  to  act. 
French  authors  observe  that  fifteen  are  sufficient  to  kill  a  Frenchman.  A  tincture 
of  them  is  used  in  Germany  as  a  local  application  in  neuralgia.  (Ann.  de  Therap., 
1854,  p.  42.)     Mezereum  is  brought  to  us  chiefly  from  Germany. 

Properties.  Mezereum,  as  it  comes  to  us,  is  usually  in  strips,  from  two  to  four 
feet  long,  and  an  inch  or  less  in  breadth,  sometimes  flat,  sometimes  partially  rolled, 
and  always  folded  in  bundles,  or  wrapped  in  the  shape  of  balls.  It  is  covered  ex- 
ternally with  a  grayish  or  reddish  brown  wrinkled  epidermis,  with  transverse  scars 
and  minute  black  dots,  very  thin,  and  easily  separable  from  the  bark.  Beneath  the 
epidermis  is  a  soft,  greenish  tissue.  The  inner  bark  is  tough,  pliable,  fibrous,  stri- 
ated, and  of  a  whitish  color  with  a  silky  surface.     When  fresh  it  has  a  nauseous 
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smell,  but  in  the  dry  state  is  nearly  inodorous.  Its  taste  is  at  first  sweetish,  but  af- 
terwards highly  acrid  and  even  corrosive.     It  yields  its  virtues  to  water  by  decoction. 

Vauquelin  discovered  a  peculiar  principle  in  the  bark  of  Daphne  Alpina.  This 
has  subsequently  been  found  in  other  species,  and  has  received  the  name  of  daphnin. 
Graelin  and  Bar  found  it  in  the  bark  of  D.  Mezereum,,  associated  with  wax,  an  acrid 
resin,  a  yellow  coloring  matter,  reddish  brown  extractive,  an  uncrystaliizable  and  fer- 
mentable sugar,  a  gummy  matter  containing  nitrogen,  ligneous  fibre,  malic  acid,  and 
several  malates.  By  J.  B.  Eng  it  has  been  discovered,  together  with  a  volatile 
oil,  in  the  flowers  of  Daphne  Mezereum.  (  Wittsteins  Viert.,  viii.  23.)  Daphnin 
is  in  prismatic  crystals  grouped  together,  colorless,  transparent,  brilliant,  slightly  sol- 
uble in  cold  water,  very  soluble  in  boiling  water  and  alcohol,  without  odor,  and  of  a 
bitter,  somewhat  austere  taste.  By  Zwenger  it  is  said  to  be  insoluble  in  ether.  The 
same  chemist  states  that  it  has  an  acid  reaction,'  and  acts  like  the  glucosides,  being 
resolvable  by  sulphuric  or  hydrochloric  acid  into  sugar,  and  a  peculiar  crystallizable 
principle  called  daphnetin,  CgHgO^-|- H^O.  He  gives  for  daphnin  the  formula 
CjjHjgOg -f- 2 [J^Oi  ^^^^  same  as  that  of  sesculin.  (^Annal.  der  Chem.  nnd  Pharm., 
cxv.  1.)  It  is  obtained  by  treating  the  alcoholic  extract  of  the  bark  with  water, 
decanting  the  solution,  precipitating  with  subacetate  of  lead,  filtering,  decomposing 
the  excess  of  the  subacetate  by  sulphuretted  hydrogen,  again  filtering,  evaporating 
to  dryness,  submitting  the  residue  to  the  action  of  anhydrous  alcohol,  and  evapo- 
rating the  alcoholic  solution  to  the  point  of  crystallization.  Though  daphnin  is 
probably  not  inert,  it  is  not  the  principle  upon  which  the  virtues  of  mezereum  chiefly 
depend.  Vauquelin  thinks  that  in  the  recent  plant  they  reside  in  an  essential  oil, 
which  by  time  and  exposure  is  changed  into  a  resin,  without  losing  its  activity.  The 
acrid  resin,  observed  by  Grmelin  and  Biir,  is  probably  the  characteristic  principle  to 
which  the  bark  owes  its  vesicating  properties.  It  is  obtained  separate  by  boiling 
mezereum  in  alcohol,  allowing  the  liquor  to  cool  in  order  that  it  may  deposit  some 
wax  which  it  has  taken  up,  then  distilling  off  the  alcohol,  and  treating  the  residue 
with  water,  which  leaves  the  resin.  This  is  of  a  dark  green,  almost  black  color, 
hard  and  brittle,  and  of  an  exceedingly  acrid  and  permanent  taste.  In  the  isolated 
state,  it  is  slightly  soluble  in  water ;  and  it  is  much  more  so,  when  combined  with 
the  other  principles  of  the  bark.  It  appears,  however,  not  to  be  a  pure  proximate 
principle,  but  rather  a  resinoid  combination  of  an  acrid  fixed  oil  with  another  sub- 
stance. The  acrid  principle  of  mezereum  is  partially  given  off  by  decoction  with 
water,  as  proved  by  the  irritating  character  of  the  vapor ;  but  none  of  it  appears 
to  escape  when  the  bark  is  boiled  with  alcohol.    (Squire,  P.  J.  Tr.,  i.  395.) 

Coccognin,  isolated  in  1870  by  Casselmann  from  the  fruits  of  D.  Mezereum^  ap- 
pears to  be  closely  allied  to,  if  not  identical  with  daphnin.  By  the  dry  distillation 
of  an  alcoholic  extract  of  mezereum  bark,  Zwenger  obtained  umheUiferone,  CgHgOg. 

Medical  Properties  and  Uses.  The  recent  bark  applied  to  the  skin  produces 
inflammation  followed  by  vesication,  and  has  been  popularly  used  as  an  epispastie, 
from  time  immemorial,  in  some  of  the  southern  countries  of  Europe.  The  dried 
bark,  though  less  active,  is  possessed  of  a  similar  property,  and  is  occasionally  em- 
ployed in  France  by  regular  practitioners  for  the  purpose  of  forming  issues.  A  small 
square  piece,  moistened  with  vinegar,  is  applied  to  the  skin,  and  renewed  twice  a  day 
till  a  blister  is  formed,  and  occasionally  afterwards  to  keep  up  the  discharge.  It  is 
slow  in  its  operation,  generally  requiring  from  twenty-four  to  forty-eight  hours  to 
vesicate.  An  irritant  ointment  is  prepared  from  mezereum,  which  is  used  for  main- 
taining the  discharge  from  blistered  surfaces,  and  may  be  applied  advantageously  to 
obstinate,  ill-conditioned,  indolent  ulcers.  An  alcoholic  extract  has  also  been  em- 
ployed to  communicate  irritant  "properties  to  issue  peas. 

Internally  administered,  mezereum  is  a  stimulant  capable  of  being  directed  to  the 
skin  or  kidneys,  and  in  large  doses  apt  to  excite  purging,  nausea,  and  vomiting.  In 
overdoses  it  produces  the  fatal  effects  of  the  .acrid  poisons ;  and  a  case  of  apparently 
severe  narcotic  effects  has  been  recorded.  {Am.  Joiirn.  of  Med.  Sci.,  xxi.  518.)  It 
had  at  one  time  much  reputation  as  a  remedy  in  the  secondary  stages  of  syphilis,  and 
still  enters  as  an  ingredient  into  the  officinal  compound  decoction  of  sarsaparilla.  It 
has  also  been  thought  to  act  favorably  as  an  alterative  in  scrofulous  affections,  chronic 
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rheumatism,  and  obstinate  diseases  of  the  skin.  For  this  purpose  it  is  usually  ad- 
ministered in  decoction.  (See  Decoctum  Mezeret.)  The  dose  of  the  bark  in  substance 
is  ten  grains  (OGO  Gm.);  but  it  is  seldom  used. 

Off.  Prep.  Decoctum  Sarsae  Compositum,  £r.;  Decoct.  Sarsaparillae  Compositum, 
U.  /S'.;  Extractum  Mezerei,  U.  S-;  Extractum  Mezerii  ^thereum,  Br.;  Extractum 
Mezerei  Fluidum,  IT.  S.j  Extractum  Sarsaparillae  Compositum  Fluidum,  U.  S. 

MICA   PANIS.  jBr.     Crumb  of  Bread. 

(Mi'CA  Pl'NlS.) 

"  The  soft  part  of  bread  made  with  wheat  flour."  Br. 

Mie  du  Pain,  Fr.;  Brodkrumen,  G. 

Off.  Prep.  Cataplasma  Carbonis,  £r.     See  Farina. 

MISTUR.E.     Mixtures. 

(Mis-TU'Ra;.) 

Mixtures,  Fr.;  Mixturen,  G. 

This  terra  should  be  restricted,  in  the  language  of  pharmacy,  to  those  preparations 
in  which  insoluble  substances,  whether  solid  or  liquid,  are  suspended  in  watery  fluids, 
by  the  intervention  of  gum  arable,  sugar,  the  yolk  of  eggs,  or  other  viscid  matter. 
When  the  suspended  substance  is  of  an  oleaginous  nature,  the  mixture  is  properly 
called  an  emulsion.  The  object  of  these  preparations  is  usually  to  facilitate  the  ad- 
ministration, to  conceal  the  taste,  or  to  obviate  the  nauseating  effects  of  unpleasant 
medicines  ;  and  their  perfection  depends  upon  the  intimacy  with  which  the  ingre- 
dients are  blended.  Some  skill  and  care  are  requisite  for  the  production  of  uniform 
and  perfect  mixtures.  As  a  general  rule,  the  body  to  be  suspended  should  be 
thoroughly  mixed  by  trituration  with  the  substance  intended  to  act  as  the  interme- 
dium, before  the  watery  vehicle  is  added.  In  the  case  of  the  liquid  balsams  and  oils, 
if  gum  arable  be  employed  as  the  intermedium,  it  should  be  previously  brought  to 
the  state  of  mucilage  of  the  consistence  directed  in  the  U.  S.  Pharmacopoeia.  When 
a  fixed  oil  or  balsam  is  to  be  made  into  an  emulsion,  the  method  most  employed  abroad 
is  to  add  one  part  of  gum,  to  two  or  three  of  the  oil,  in  a  mortar,  triturate  until  the 
mixture  is  complete,  and  then  add  at  once,  twice  as  much  water  as  gum  used,  and 
triturate  rapidly  until  the  oil  is  completely  emulsified,  then  gradually  add  the  re- 
mainder of  the  vehicle  with  constant  trituration.  Agitation  in  a  bottle  is  sometimes 
substituted  for  trituration.  The  plan  most  largely  used  in  this  country  is  to  make 
the  emulsion  with  mucilage.  Having  a  broad  flat  pestle  and  a  mortar  perfectly  free 
from  grease,  put  in  a  little  mucilage,  rub  it  around  the  mortar,  add  about  half  as 
much  oil,  triturate  from  the  centre  so  as  to  emulsify  this,  then  add  more  mucilage, 
then  oil,  and  so  on  until  the  operation  is  completed.  Care  is  required  never  to  get 
the  oil  in  excess  of  the  mucilage.  This  plan  seems  to  accord  with  the  principle  laid 
down  by  R.  Rother  {Chicago  Pharmacist,  1872,  p.  25),  that  the  most  perfect  and 
rapid  emulsifier  is  a  perfect  emulsion.  The  proportion  of  gum  and  water  necessary 
to  make  a  good  emulsion  with  the  fixed  oils  varies  with  the  oil..  Thus,  while  castor 
oil  requires  only  two  drachms  of  the  gum  and  three  drachms  of  water  to  the  ounce, 
most  other  fixed  oils  require  half  their  weight  of  gum,  and  a  weight  of  water  equal 
to  half  that  of  the  oil  and  gum  united.  These  quantities  being  well  rubbed  togetlier, 
any  desirable  amount  of  water  may  afterwards  be  gradually  added,  and  will  readily 
incorporate  with  the  other  ingredients.  The  white  of  eggs  has  been  frequently  ordered 
by  physicians  as  the  suspending  substance ;  but  it  is  inferior  for  this  purpose  to  the 
yolk,  or  to  gum  arable.  When  the  white  is  used  it  should  be  well  beaten,  and  in- 
corporated with  the  oleaginous  or  balsamic  substances  before  the  water  is  added. 
Mixtures  are  generally  the  objects  of  extemporaneous  prescription  ;  but  a  few  have 
been  deemed  of  sufficient  importance  to  merit  a  place  in  the  Pharmacopoeias.  They 
should  be  prepared  only  when  wanted  for  use.  The  mixtures,  now  officinal,  which 
were  admitted  at  the  last  revision  of  the  U.  S.  Pharmacopoeia  are  Mistura  Ferri  et 
Ammonii  Acetatis,  Mistura  Magnesiae  et  Asafoetidae,  Mistura  Rhei  et  Sodae. 
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MISTURA  AMMONIACI.   U.S.,  Br.     Ammoniac  Mixture. 

(MIS-TD'RA  XM-MO-NI'A-CI.) 

Emulsio  Ammoniaci,  Lao  Ammoniaci ;  Ammoniacum  Mixture,  Milk  of  Ammoniac;  Mixture  de 
Gomme  ammoniaque,  Lait  ammoniacal,  Fr.;  Animoniak-Emulsion,  0, 

"  Ammoniac, /our  par^s  [or  one  hundred  and  eighty  grains]  ;  Water,  one  hundred 
parts  [or  ten  fluidounces].  Rub  the  Ammoniac  with  the  Water,  gradually  added, 
until  they  are  thoroughly  mixed,  and  strain."    U.  S. 

"  Take  of  Ammoniacum,  in  coarse  powder,  a  quarter  of  an  ounce  [avoirdupois]  ;■ 
Distilled  Water  eight  fluidounces.  Triturate  the  Ammoniacum  with  the  Water, 
gradually  added,  until  the  mixture  assumes  a  milky  appearance,  then  strain  through 
muslin."  Br. 

The  present  4  per  cent,  officinal  mixture  is  slightly  stronger  than  that  of  U.  S.  P. 
1870,  which  contained  but  3  per  cent,  of  ammoniac.  In  this  mixture  the  resinoua 
and  oily  constituents  are  suspended  by  means  of  the  gum  of  the  ammoniac,  impart- 
ing a  milky  appearance  to  the  preparation,  which,  from  this  circumstance,  was 
formerly  called  lac  ammoniaci,  or  milk  of  ammoniac.  The  greater  portion  of  tha 
resin  subsides  upon  standing.  The  mixture  is  slightly  curdled  by  acids.  The  dose 
is  from  one  to  two  tablespoonfuls  (15  to  30  C.c). 

MISTURA   AMYGDALAE.   U.  S.,  Br.    Almond  Mixture. 

(MIS-TU'RA  A-MYG'DA-L^.) 

Emulsio  AmygdalaB,  s.  Amygdalarum,  Emulsio  Simplex;  Milk  of  Almonds;  Emulsion  simple, 
Lait  d'Amandes,  Fr. ;  Mandelemulsion,  Mandelmilch,  G. 

"  Sweet  Almond,  six  parts  [or  two  hundred  and  forty  grains]  ;  Acacia,  in  fine 
powder,  one  part  [or  forty  grains]  ;  Sugar,  three  parts  [or  one  hundred  and  twenty 
grains]  ;  Distilled  Water,  one  hundred  parts  [or  nine  fluidounces].  Having  blanched 
the  Almond,  add  the  Acacia  and  Sugar,  and  beat  them  in  a  mortar,  until  they  are 
thoroughly  mixed ;  then  rub  the  mixture  with  the  Distilled  Water,  gradually  added, 
and  strain."    U.  S. 

"  Take  of  Compound  Powder  of  Almonds  two  ounces  and  a  half  [avoirdupois]  ; 
Distilled  Water  ofie  pint  [Imperial  measure].  Rub  the  powder  with  a  little  of  the 
Water  into  a  thin  paste,  then  add  the  remainder  of  the  Water,  and  strain  through 
muslin."  Br. 

These  preparations  are  essentially  the  same ;  the  gum  and  sugar,  which  enter  into 
the  U.  S.  formula  directly,  being  ingredients  of  the  compound  powder  of  almonds  of 
the  British.  The  gum  arable  in  these  formulas  is  introduced,  not  so  much  for  its 
demulcent  properties,  as  to  assist  in  the  suspension  of  the  insoluble  ingredients  of 
the  almonds.  The  same  formula  will  answer  for  the  preparation  of  an  emulsion  of 
bitter  almonds. 

The  oleaginous  matter  of  the  almonds  is  suspended  in  the  water  by  means  of  their 
albumen,  gum,  and  sugar,  forming  a  milky  emulsion.  When  the  almonds  themselves 
are  employed,  as  in  the  U.  S.  process,  care  should  be  taken  to  reduce  them  to  the 
consistence  of  a  paste  previously  to  the  addition  of  the  water ;  and  with  each  suc- 
cessive portion  of  fluid  a  uniform  mixture  should  be  formed  before  another  portion 
is  added.  Common  water,  when  pure,  may  be  properly  substituted  for  the  distilled. 
Great  care  should  be  taken  to  select  the  almonds  perfectly  free  from  rancidity. 
The  mixture  is  not  permanent.*  Upon  standing,  the  oil  rises  like  thick  cream  to 
the  surface,  and  the  separation  is  effected  more  quickly  by  heat,  alcohol,  and  the 
acids,  which  coagulate  the  albumen.  The  preparation  is  closely  analogous  to  milk 
in  chemical  relations  and  appearance.     In  warm  weather  it  soon  becomes  sour. 

The  almond  mixture  has  a  bland  taste,  and  may  be  used  as  an  agreeable,  nutritive 
demulcent  in  catarrhal  and  dysenteric  affections  and  irritation  of  the  urinary  pas- 

*  Concentrated  Emulsion  of  Almonds.  H.  P.  Reynolds  prepares  a  permanent  preparation  which, 
when  mixed  with  three  times  its  bulk  of  water,  makes  an  emulsion  which  cannot  be  distinguished 
from  the  officinal,  by  using  the  following  formula.  Take  of  Sweet  Almonds  [blanched],  Sugar, 
Glycerin  ("C.  P."),  each,  one  ounce;  Powdered  Gum  Arabic  one  drachm  ;  Wntertwo  ounces.  Rub 
to  a  uniform  paste,  strain  through  muslin,  evaporate  by  a  heat  not  exceeding  150°  F.  to  the  con- 
sistency of  a  fresh  solid  extract,  flavor  to  suit. 
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sages.  To  be  of  service  it  must  be  freely  employed.  From  two  to  eight  flaidounces 
(60  to  236  C.c.)  may  be  taken  at  once.  It  is  occasionally  employed  as  the  vehicle 
of  less  agreeable  medicines,  but  should  not  be  used  with  any  considerable  quantity 
of  tinctures,  acidulous  salts,  or  other  acid  substances. 

MISTUKA  ASAFCETID.E.   U.  S.     Asafetida  Mixture, 

(MIS-TC'BA  AS-A-FCET'l-DiE— Sa-a-fSt'HJe.) 

Mistnra  (Lac)  Asafoetidse;  Mixtare  (Lait)  d'Asafoetida,  Fr.;  A8afoetida-£malsion,Stinkasant- 
milch,  G. 

"  Asafetida, /owr  ^aWs  [or  one  hundred  and  eighty  grains]  ;  Water,  one  hundred 
parts  [or  ten  fluidounces].  Rub  the  Asafetida  with  the  Water,  gradually  added, 
until  they  are  thoroughly  mixed,  and  strain."    U.  S. 

The  present  4  per  cent,  officinal  mixture  slightly  exceeds  in  strength  the  mixture 
of  U.  S.  P.  1870,  which  contained  but  3  per  cent,  of  asafetida. 

This  mixture  is,  as  a  general  rule,  the  best  form  for  the  administration  of 
asafetida,  being  less  stimulant  than  the  tincture,  and  more  prompt  in  its  action 
than  the  pill.  Its  excessively  disagreeable  smell  and  taste  are,  however,  objec- 
tions, which  induce  a  frequent  preference  for  the  last-mentioned  preparation.  It  is 
very  often  employed  as  an  enema.  The  dose  is  from  one  to  two  tablespoonfuls  (15 
to  30  C.c.)  frequently  repeated.  From  two  to  four  fluidounces  (60  to  118  C.c.) 
may  be  given  by  the  rectum.  Mr.  D.  Ackerman  prepares  a  concentrated  emulsion 
of  asafetida,  which  will  keep  if  excluded  from  the  light,  by  using  a  mixture  of  three- 
fourths  pure  water  and  one-fourth  of  dilute  acetic  acid  as  the  menstruum.  For  clean- 
ing mortars  in  which  asafetida  has  been  rubbed,  be  recommends  liquor  potassae,  fol- 
lowed by  bitter  almond  water  or  paste,  and  soap  and  water.  (^A.  J.  P.,  1874,  p.  268.*) 

MISTURA  CHLOROFORMI.    V.S.     Chloroform  Mixture. 

(M|S-Tt'R.V  CHL5-B0-F0R'MI.) 

Emnlsio  Chloroformi ;  Emnlsion  de  Chloroforme.  Fr.,-  Chloroform-Emnlsion,  G. 

"  Purified  Chloroform,  eight  parts  [or  two  fluidrachms]  ;  Camphor,  tico  parts  [or 
forty-five  grains] ;  Fresh  Yolk  of  Egg,  ten  parts  [or  half  a  fluidounce]  ;  Water, 
eighty  parts  [or  four  fluidounces],  To  make  one  hundred  parts  [or  about  five  fluid- 
ounces].  Rub  the  Yolk  of  Egg  in  a  mortar,  first  by  itself,  then  with  the  Camphor, 
previously  dissolved  in  the  Chloroform,  and  lastly,  with  the  Water,  gradually  added, 
60  as  to  make  a  uniform  mixture."    U.  S. 

The  formula  for  this  mixture  has  not  been  changed  to  any  extent  in  the  recent 
revision.  The  yolk  of  one  egg  may  generally  be  substituted  for  the  half  a  fluid- 
ounce  in  the  alternative  formula,  as  this  is  the  average  measure. 

In  consequence  of  the  great  facility  with  which  camphor  dissolves  in  chloroform, 
and  the  ready  raiscibility  of  the  solution,  by  the  inteivention  of  the  yolk  of  eggs, 
with  water,  this  mixture  affords  an  easy  and  agreeable  method  of  administering 
these  medicines  jointly.  On  account  of  the  pre.*«ervative  influence  of  the  chloro- 
form, it  will  keep  long  unchanged.     Dose,  one  or  two  tablespoonfuls  (15  or  30  C.c). 

MISTURA  CREASOTI.  Br.     O^easote  Mixture. 

(MIS-TU 'EA  CEE-A-SOTi.) 

Mixture  de  Creosote,  Fr.:  Kreosot-Mistur.  G. 

"  Take  of  Creasote,  Glacial  Acetic  Acid,  of  each,  sixteen  minims  ;  Spirit  of  Juniper 
half  a  fiuidrachm  ;  SyruTponeJiiiidounce;  DxstiWcdV^^ater  ff teen  fiiiidovnces.  Mix 
the  Creasote  with  the  Acetic  Acid,  gradually  add  the  Water,  and  lastly  the  Syrup 
and  Spirit  of  Juniper."  Br. 

The  dose  of  this  mixture  is  a  fluidounce  (30  C.c),  containing  a  minim  of  creasote. 

*  Si/ntp_o/ Asafetida.  Mr.  Richard  Peltz  has  found  the  following  formula  to  answer.  Take  of 
asafetida  5J.  boiling  water  Oj,  sugar  Ibij.  Rub  the  asafetida  with  a  part  of  the  water  so  as  to 
make  a  uniform  paste,  then  gradually  add  the  remainder  of  the  water,  strain,  and  add  the  sugar, 
heating  moderately  till  it  is  dissolved.  This  has  a  less  disagreeable  taste  than  the  mixture,  and 
keeps  much  better,  remaining  several  months  without  change,  while  the  latter  is  often  altered  in  a 
short  time.  The  dose  is  the  same  as  that  of  the  mixture.  (A.  J.  P.,  xxiv.  313.) 
60 
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MISTURA  CKET^.   U.S.,  Br.     Chalk  Mixture. 

(MIS-TU'EA  CBE'T^.) 

Mixture  avee  la  Craie,  Fr.;  Kreidemixtur,  G. 

"  Compound  Chalk  Powder,  twenty  parts  [or  four  hundred  and  eighty  grains]; 
Cinnamon  Water,  forty  parts  [or  two  fluidounces]  ;  Water,  forty  parts  [or  two 
fluidounces].  To  make  one  hundred  parts  [or  about  four  fluidounces].  Hub  the 
Powder  with  the  Cinnamon  Water  and  Water,  gradually  added,  until  they  are  thor- 
oughly mixed.    This  preparation  should  be  freshly  made,  when  wanted  for  use."  U.  S. 

"  Take  of  Prepared  Chalk  a  quarter  of  aii  ounce  [avoirdupois]  ;  Gum  Acacia,  in 
powder,  a  quarter  of  an  ounce  [avoird.] ;  Syrup  half  a  fluidounce  ;  Cinnamon  Water 
seven  fluidounces  and  a  half  Triturate  the  Chalk  and  Gum  Acacia  with  the  Cin- 
namon Water,  then  add  the  Syrup  and  mix."  Br. 

The  direction  that  this  mixture  be  prepared  extemporaneously  is  a  decided  im- 
provement. Unsuccessful  attempts  have  been  repeatedly  made  to  devise  a  formula 
which  would  yield  a  permanent  product,  and  much  injury  has  been  done  through 
the  dispensing  of  chalk  mixture  in  an  incipient  fermentative  condition.  The  trifling 
amount  of  glycerin  present  in  the  chalk  mixture  officinal  in  1870  was  totally  inade- 
quate to  preserve  it  during  the  warm  summer  months,  when  it  is  in  greatest  vogue. 
Compound  Chalk  Powder  is  now  officinal  (see  Fulvis  Cretse,  Compositus) ;  it  will 
keep  indefinitely,  and,  besides  being  itself  a  valuable  addition  to  the  materia  medica, 
is  quickly  made  into  chalk  mixture  by  rubbing  it  with  the  water  and  cinnamon 
water,  so  that  there  can  be  no  excuse  for  not  dispensing  a  fresh  mixture. 

This  mixture  is  a  convenient  form  for  administering  chalk,  and  is  much  employed 
\n  looseness  of  the  bowels  accompanied  with  acidity.  Laudanum  and  kino  or  catechu 
ure  very  often  added  to  increase  its  astringency.  The  dose  is  a  tablespoonful  (15 
C.c.)  frequently  repeated. 

MISTURA  FERRI  AROMA  TIC  A.  Br.    AromatiG  Mixture  of  Iron. 

(MIS-TU'RA  FER'Ri  XE-O-MAT'I-CA.) 

Mixture  de  Feraromatique,  i^r.,-  Aroinatische  Eisenmixtur,  ^. 

"Take  of  Pale-Cinchona  Bark,  in  powder,  one  ounce  ;  Calumba  Root,  in  coarse 
powder,  half  an  ounce;  Cloves,  bruised,  a  quarter  of  an  ounce  ;  Fine  Iron  Wire,  half 
an  ounce  ;  Compound  Tincture  of  Cardamoms  three  fluidounces  ;  Tincture  of  Orange 
Peel  half  a  fluidounce  ;  Peppermint  Water  a.  sufficiency.  Macerate  the  Cinchona 
Bark,  Calumba  Root,  Cloves,  and  Iron  with  twelve  fluidounces  of  the  Peppermint 
Water,  in  a  closed  vessel,  for  three  days,  agitating  occasionally  ;  then  filter  the  liquid, 
adding  as  much  Peppermint  Water  to  the  filter  as  will  make  the  product  measure 
twelve  and  a  half  fluidounces  ;  to  this  add  the  tinctures,  and  preserve  the  mixture  in 
a  well-stopped  bottle."  Br.  The  weights  used  in  this  process  are  the  avoirdupois, 
and  the  measures  the  Imperial, 

This  is  an  aromatic  infusion  of  Peruvian  bark  and  columbo,  and  has  no  claim  to 
the  title  given  it  in  the  British  Pharmacopoeia,  as  it  contains  but  a  minute  propor- 
tion of  iron,  insufficient  for  remedial  efi'ect.  In  consequence  of  the  action  of  the 
vegetable  principles  on  the  wire,  enough  of  the  metal  is  taken  up  to  impart  a  green- 
ish black  color  to  the  liquor ;  but  the  quantity  is  scarcely  appreciable,  as  the  iron 
appears  to  be  hardly  diminished  by  the  process.  The  mixture  may  be  given  as  a 
tonic  in  the  dose  of  one  or  two  fluidounces  (80  or  60  C.c). 

MISTURA  FERRI  COMPOSITA.  U.  S.,  Br.    Compound  Iron  Mixture. 

^\_Grif[iiNs  Mixture.'] 

(MIS-TU'llA  FER'KI  C0M-P6§'I-TA.) 

Mixture  de  Griffith,  Fr,;  Griffith's  Eisenmixtur,  G. 

*'  Sulphate  of  Iron,  in  coarse  powder,  six  parts  [or  twenty-four  grains]  ;  Myrrh, 
in  small  pieces,  eighteen  parts  [or  seventy-two  grains]  ;  Sugar,  eighteen  parts  [or 
seventy-two  grains]  ;  Carbonate  of  Potassium,  eight  parts  [or  thirty-two  grains] ; 
Spirit  of  Lavender,  ^"/>_yj)a?7s  [or  half  a  fluidounce];  Rose  Water,  nine  hundred 
parts  [or  eight  fluidounces],  To  make  one  thousand  parts  [or  about  nine  fluidounces]. 
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Eub  the  Myrrh,  Sugar,  and  Carbonate  of  Potassium  with  the  Rose  Water,  gradu- 
ally added ;  then  with  the  Spirit  of  Lavender,  and  lastly,  with  the  Sulphate  of  Iron. 
Pour  the  mixture  immediately  into  a  bottle,  which  should  be  well  stopped.  This 
preparation  should  be  freshly  made,  when  wanted  for  use."  U.  S. 

"  Take  of  Sulphate  of  Iron  twenty-Jive  grains;  Carbonate  of  Potash  thirty  grains  ; 
Myrrh,  Refined  Sugar,  of  each,  sixty  grains  ;  Spirit  of  ^futmeg  four  Jluidrachms  ; 
Rose  Water  nine  and  a  half fluidounces.  Reduce  the  Myrrh  to  powder,  add  the 
Carbonate  of  Potash  and  Sugar,  and  triturate  them  with  a  small  quantity  of  the 
Rose  Water,  so  as  to  form  a  thin  paste ;  then  gradually  add  more  Rose  Water  and 
the  Spirit  of  Nutmeg,  continuing  the  trituration  and  further  addition  of  Rose  Water 
until  about  eight  fluidounces  of  a  milky  liquid  is  formed  ;  then  add  the  Sulphate  of 
Iron  dissolvedin  the  remainder  of  the  Rose  Water,  mix  them  together  thoroughly, 
and  preserve  the  mixture  as  much  as  possible  from  contact  with  the  air."  Br. 

This  is  very  nearly  the  same  with  the  celebrated  tonic  or  antihectic  myrrh  mixture 
of  Dr.  Griffith.  The  sulphate  of  iron  is  decomposed  by  the  carbonate  of  potassium, 
with  the  production  of  sulphate  of  potassium  and  carbonate  df  iron  ;  while  the  ex- 
cess of  the  alkaline  carbonate  forms  a  saponaceous  compound  with  the  myrrh.  The 
mixture  is  at  first  of  a  greenish  color,  which  it  loses  upon  exposure  to  the  air,  in 
consequence  of  the  conversion  of  the  ferrous  carbonate  into  the  ferric  compound. 
Mr.  C.  A.  Staples  remedies  this  tendency  by  making  a  concentrated  myrrh  emulsion 
of  such  strength  that  one  fluidrachm  of  it  contains  the  amount  of  myrrh  and  car- 
bonate of  potassium  found  in  a  fluidounce  of  the  officinal  mixture,  and  also  a^con- 
centrated  syrup  of  sulphate  of  iron,  fifteen  minims  of  which  equal  one  fluidounce 
of  Mistura  Ferri  Composita.  When  the  latter  is  called  for,  the  emulsion,  properly 
diluted,  is  put  in  a  bottle  and  the  requisite  quantity  of  the  iron  syrup  added.  {A. 
J.  P.,  Nov.  1871.)  The  officinal  solution  may,  however,  be  kept  for  some  time 
without  change,  if  the  vessel  in  which  it  is  contained  be  well  closed ;  but  the  best 
plan  is  to  prepare  it  extemporaneously.  The  sugar  contained  in  it  contributes 
somewhat  to  retard  the  further  oxidation  of  the  ferrous  salt,  and,  if  considerably 
increased  in  amount,  would  act  still  more  efficiently.  The  finest  pieces  of  myrrh  in 
lump  should  be  selected,  and  rubbed  down  for  the  occasion  with  a  little  of  the  rose- 
water  ;  as  the  powdered  myrrh  of  the  shops  is  often  impure,  and  otherwise  does  not 
make  a  good  mixture,  owing  mainly  to  its  loss  of  volatile  oil. 

This  mixture  is  a  good  tonic  in  debility  of  the  digestive  organs,  especially  when 
attended  with  derangement  of  the  menstrual  function.  Hence  it  is  used  with  advan- 
tage in  chlorosis  and  hysterical  affections.  It  has  been  also  much  employed  in  the 
hectic  fever  of  phthisis  and  chronic  catarrh.  It  is  contraindicated  by  the  existence 
of  inflammation  of  the  gastric  mucous  membrane.  The  dose  is  one. or  two  fluidounces 
(30  to  60  C.c.)  two  or  three  times  a  day. 

MISTURA  FERRI  ET  AMMOXII  ACETATIS.  U.S.    Mixture  of 
Acetate  of  Iron  and  Ammonium.     \_Ba8ham^s  3Iixtu?'e.^ 

(MIS-TU'RA  FfiR'RI  £T  AM-MO'NI-I  X^-E-TA'TIS.) 

"  Tincture  of  Chloride  of  Iron,  fico  parts  [or  one  and  a  half  fluidrachms]  ;  Di- 
luted Acetic  Acid,  three  parts  [or  two  fluidrachms]  ;  Solution  of  Acetate  of  Ammo- 
nium, twenty  parts  [or  fourteen  fluidrachms]  ;  Elixir  of  Orange,  ten  parts  [or  six 
fluidrachms]  ;  Syrup,  fifteen  parts  [or  one  fluidounce]  ;  Water,  fifty  parts  [or  six 
fluidouncesQ,  To  make  one  hundred  parts  [or  about  eight  fluidounces].  To  the 
Solution  of  Acetate  of  Ammonium,  previously  mixed  with  the  Diluted  Acetic  Acid, 
add  the  Tincture  of  Chloride  of  Iron,  and  afterwards  the  Elixir  of  Orange,  Syrup, 
and  Water,  and  mix  the  whole  thoroughly."    U.  S. 

This  is  one  of  the  new  officinal  solutions ;  we  think  the  title  unfortunate,  how- 
ever, as  it  is  not  a  mixture  from  a  pharmaceutical  point  of  view.  It  is  a  trans- 
parent, bright  red  liquid ;  all  of  the  ingredients  are  in  perfect  solution,  and  it  is 
properly  a  Liquor.  (See  3Iistura.)  It  is  probably  one  of  the  most  elegant  combina- 
tions that  has  yet  been  introduced  for  administering  iron  in  dilute  solution.  The 
iron  is  in  the  form  of  an  acetate,  whilst  there  is  formed,  as  one  of  the  products  of 
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decomposition,  a  small  quantity  of  chloride  of  ammonium,  the  larger  proportion  of 
acetate  of  ammonium,  however,  remaining  undecomposed.  The  dose  is  from  one- 
half  to  one  fluidounce  (15  to  30  C.c). 

MISTURA  GENTIANS.  Br.     Gentian  Mixture. 

(MIS-TU'RA  G£N-TI-A'N.S>-j§n-Bhe-a'n6.) 

Infusum  Gentianse  Compositum,  Br.,  1864  j  Mistura  QentiansB,  Br.;  Tisane  de  Gentiane  com- 
posee,  Fr.;  Enzianaufguss,  G. 

"Take  of  Gentian  Root,  sliced,  a  quarter  of  an  ounce;  Bitter  Orange  Peel,  cut 
small,  Coriander  Fruit,  bruised,  each,  thirty  grains  ;  Proof  Spirit  two  jftnidounces ; 
Distilled  Water  eigJit  Jluidounces.  Macerate  the  Gentian,  Orange  Peel,  and  Cori- 
ander in  the  Proof  Spirit,  for  two  hours,  then  add  the  Water.  Macerate  again  lor 
two  hours,  and  strain  through  calico."  Br. 

According  to  the  strict  pharmaceutical  meaning  of  mixtures,  this  preparation 
does  not  belong  to  that  class,  being  in  fact  a  compound  infusion,  as  it  was  named 
in  the  first  edition  of  the  British  Pharmacopoeia  ;  but  as  it  was  thought  proper,  in 
the  present  edition,  to  introduce  the  old  London  Compound  Infusion  of  Gentian, 
it  became  necessary  to  find  another  name  for  the  preparation  here  given,  and  it  was 
consequently  placed  among  the  mixtures.  The  British  Gentian  Mixture  is  almost 
identical  with  Compound  Infusion  of  Gentian,  formerly  officinal  in  the  U.  S.  Phar- 
macopoeia (see  page  795).     The  dose  is  a  fluidounce  (30  C.c). 

MISTURA  GLYCYRRHIZJE  COMPOSITA.  U.  8.     Compound 
Mixture  of  Glycyrrhiza.     [Brown  Mixture.Ji 

(MIS-TU'KA  GLYg-YK-RHi'Z^  C0M-P6§'I-TA.) 

Mixture  de  Il6glisse,  Fi\;  Lakritzcn-Mixtur,  G. 

"  Pure  Extract  of  Glycyrrhiza,  three  parts  [or  half  an  ounce  av.]  ;  Sugar,  three 
parts  [or  half  an  ounce  av.]  ;  Acacia,  in  fine  powder,  three  parts  [or  half  an  ounce 
av.]  ;  Camphorated  Tincture  of  Opium,  twelve  parts  [or  two  fluidounces]  ;  Wine 
of  Antimony,  six  parts  [or  one  fluidounce] ;  Spirit  of  Nitrous  Ether,  three  parts 
[or  half  a  fluidounce]  ;  Water,  seventy  parts  [or  twelve  fluidounces],  To  make  one 
hundred  parts  [or  about  one  pint].  Rub  the  Extract  of  Glycyrrhiza,  Sugar,  and 
Acacia  with  the  Water,  gradually  added ;  then  add  the  other  ingredients,  and  mix 
the  whole  thoroughly."    U.  S. 

This  is  an  exceedingly  popular  cough  mixture,  which  was  made  officinal  in  the 
U.  S.  Pharmacopoeia  of  1850.  The  substitution  in  the  present  officinal  process  of 
pure  Extract  of  Liquorice  for  the  former  impure  powdered  extract  is  undoubtedly 
an  improvement ;  although  by  the  change  the  mixture  has  lost  somewhat  its  original 
appearance,  and  a  large  proportion  of  the  precipitate  which  gave  it  a  distinctive 
character.  The  spirit  of  nitrous  ether  is  probably  useful  by  somewhat  retarding 
decomposition.  The  dose  is  a  tablespoonful  (15  C.c.)  for  an  adult;  a  teaspoonful 
(3-75  C.c.)  for  a  child  two  years  old.     It  should  be  well  shaken  when  administered. 

MISTURA  GUAIACI.  Br.     Guaiae  Mixture. 

(MIS-TU'KA  GUA'IA-Ci— gwa'ya-st.) 

Bmulsio  Resinse  Guaiaci,  Emulsion  de  Resine  de  Gaiac,  Lait  de  Gaiac,  Fr.;  Guajak-Emulsion,  G. 

"  Take  of  Guaiacura  Resin,  in  powder.  Refined  Sugar,  of  each,  half  an  ounce 
[avoirdupois]  ;  Gum  Acacia,  powdered,  a  quarter  of  an  ounce  [avoird.]  ;  Cinnamon 
Water,  one  pint  [Imperial  measure].  Triturate  the  Guaiacum  with  the  Sugar  and 
the  Gum,  adding  gradually  the  Cinnamon  Water."  Br. 

For  the  changes  of  color  which  the  Guaiae  in  this  mixture  undergoes,  and  which 
it  produces  in  other  substances,  see  Guaiaci  Resina,  page  729.  From  one  to  four 
tablespoonfuls  (15-60  C.c.)  may  be  given  for  a  dose,  repeated  two  or  three  times  a 
day,  or  wore  frequently. 
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MISTURA  MAGNESIA  ET  ASAFCETID^.   U.  S.     Mixture  of 
Magnesia  and  Asafetida.     [Dewees^  Cai'minative^ 

(MIS-TU'BA  MAG-NE'§I-^  £T  AS-A-F(ET'I-D^.) 
Mixture  de  Magnesie  et  d'Asafctide,  Fr.;  Magnesia  und  Stinliasant-Mixtur,  G. 

"  Carbonate  of  Magnesium,  _/?Y-e  j^ar^s  [or  three  hundred  and  sixty  grains]  ;  Tinc- 
ture of  Asafetida,  seven  parts  [or  ten  fluidrachnis]  ;  Tincture  of  Opium,  one  part 
[or  seventy-five  minims]  ;  Sugar,  ten  parts  [or  one  and  a  half  ounces  av.]  ;  Distilled 
Water,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  one  pint].  Rub  the 
Carbonate  of  Magnesium  and  Sugar,  in  a  mortar,  with  the  Tincture  of  Asafetida 
and  Tincture  of  Opium.  Then  gradually  add  enough  Distilled  Water  to  make  the 
mixture  weigh  one  hundred  parts  [or  measure  one  pint]."    U.  S. 

This  preparation  has  been  used  for  many  years,  yet  there  seems  to  be  no  good 
reason  for  making  it  officinal.  The  quantity  of  tincture  of  opium  is  considerably 
less  than  that  usually  employed  in  most  of  the  formulas  extant ;  there  is  but  one 
per  cent,  in  the  officinal  mixture,  whilst  the  usual  quantity  is  three  per  cent.  This, 
however,  is  a  gain  in  the  right  direction,  considering  the  indiscriminate  popular 
uses  to  which  carminatives  are  generally  put.    The  dose  is  twenty  minims  (1'25  C.c). 

MISTURA  POTASSII  CITRATIS.  U.S.     Mixture  of  Citrate  of  Po- 
tassium.    [Neidral  Mixture^ 

(MIS-TO'KA  PO-TAS'SI-i  CI-TEA'TIS.) 

Mistura  Neutralis;  Potion  gazeuse  (effervescente),  Fr. 

"  Fresh  Lemon  Juice,  strained,  one  hundred  parts  [or  four  fluidounces]  ;  Bicar- 
bonate of  Potassium,  about  ten  parts,  or,  a  sufficient  quantity.  Add  the  Bicarbonate 
of  Potassium  gradually  to  the  Lemon  Juice  until  it  is  neutralized.  This  preparation 
should  be  freshly  made  when  wanted  for  use."  U.  S. 

In  this  preparation  the  potassium  of  the  bicarbonate  unites  with  the  citric  acid 
of  the  lemon  juice,  and  carbonic  acid  is  liberated.  The  result,  therefore,  is  a  solu- 
tion of  citrate  of  potassium  in  water  impregnated  with  carbonic  acid,  with  the  flavor 
from  the  lemon  juice.  The  solution  has  a  greenish  yellow  color,  and  it  is  not  usually 
dispensed  in  a  perfectly  transparent  condition,  owing  to  the  difficulty  of  filtering 
out  the  very  fine  albuminous  precipitate  found  in  lemon  juice.  In  the  U.  S.  Phar- 
macopoeia of  1850,  bicarbonate  of  potassium  was  substituted  for  the  carbonate 
before  used.  About  48  grains  of  the  crystals  of  the  bicarbonate,  33  grains  of 
the  pure  and  perfectly  dry  carbonate,  or  45  grains  of  the  hydrated  carbonate 
found  in  commerce,  are  sufficient  to  saturate  a  fluidounce  of  good  lemon  juice ;  but 
the  strength  of  the  juice  is  variable,  and  the  carbonate  is  apt  to  absorb  moisture  from 
the  air,  so  that  precision  as  to  quantities  cannot  be  readily  attained.  Hence  the  pro- 
priety of  the  direction  in  the  process  for  the  neutral  mixture,  to  add  the  alkaline 
carbonate  to  saturation.  The  point  of  saturation  may  be  determined  by  the  cessa- 
tion of  efl^ervescence,  by  the  absence  of  either  an  acid  or  an  alkaline  taste,  and  still 
more  accurately  by  litmus  paper,  which  should  not  be  rendered  bright  red  by  the 
solution,  or  blue  if  previously  reddened  by  an  acid. 

The  inequality  of  strength  in  the  lemon  juice  renders  the  neutral  mixture  pre- 
pared with  it  more  or  less  uncertain  ;  though,  if  the  apothecary  select  ripe  and  sound 
fruit,  and  express  the  juice  himself,  the  preparation  will  be  found  to  approach  suf- 
ficiently near  a  uniform  standard  for  all  practical  purposes.  Nevertheless,  if  the 
physician  wish  absolute  precision,  he  may  order  the  neutral  mixture  to  be  made 
with  crystallized  citric  acid,  as  directed  in  Liquor  Potassii  Citratis ;  or  he  may 
pursue  the  following  plan,  suggested  in  former  editions  of  this  work.  Dissolve  two 
drachms  of  bicarbonate  of  potassium  in  two  fluidounces  of  water  ;  saturate  the  solu- 
tion with  good  fresh  lemon  juice,  and  strain  ;  and,  lastly,  add  enough  water  to  make 
the  mixture  measure  six  fluidounces.     A  fluidounce  is  the  dose  of  this  solution. 

Another  mode  of  preparing  the  neutral  mixture,  officinal  in  1850,  but  omitted  in 
the  present  edition  of  the  Pharmacopoeia,  is  simply  to  dissolve  citrate  of  potassium 
in  water,  in  the  proportion  of  six  drachms  to  half  a  pint.  The  preparation  may  be 
improved  in  flavor,  and  rendered  more  agreeable  to  the  stomach,  by  rubbing  a  drop 
or  two  of  oil  of  lemon  with  the  six  drachms  of  citrate  before  dissolving  it,  and  sub- 
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stituting  carbonic  acid  water  for  water  as  the  menstruum ;  but  this  can  be  regarded 
only  as  a  substitute,  and  is  not  equal  to  the  officinal  preparation. 

Effervescing  Draught.  Under  this  name,  the  citrate  of  potassium  is  often 
prepared  extemporaneously,  and  given  in  the  state  of  effervescence.  The  most  con- 
venient mode  of  exhibition  is  to  add  to  a  fluidounce  of  a  mixture  consisting  of  equal 
parts  of  lemon  juice  and  water,  half  a  fluidounce  of  a  solution  containing  fifteen 
grains  of  carbonate  of  potassium,  or  twenty  grains  of  the  bicarbonate.  Should  effer- 
vescence not  occur,  as  sometimes  happens,  when  the  carbonate  is  used,  in  consequence 
of  the  weakness  of  the  lemon  juice,  more  of  the  juice  should  be  added ;  as,  unless 
sufficient  acid  is  present  to  neutralize  the  potassa,  part  of  the  carbonate  pa.sses  into 
the  state  of  bicarbonate,  and  the  gas  is  thus  prevented  from  escaping.  A  solution 
of  citric  acid  of  the  strength  of  that  directed  in  the  officinal  formula  may  be  sub- 
stituted for  lemon  juice,  if  the  latter  is  not  to  be  had.  The  fifteen  grains  of  carbonate 
of  potassium  above  mentioned  are  scarcely  sufficient  to  saturate  the  lemon  juice,  if  of 
ordinary  strength  ;  but  a  little  excess  of  the  acid  renders  the  preparation  more  agree- 
able to  the  taste.  Some  prefer  the  bicarbonate  in  the  preparation  of  the  effervescing 
draught,  because  it  will  always  eff"ervesce  with  lemon  juice,  no  matter  what  may  be  the 
strength  of  the  latter.  But  this  is  an  objection.  The  carbonate  serves,  by  the  absence 
of  effervescence,  to  indicate  when  the  lemon  juice  is  very  weak  in  acid;  and  the 
defect  may  then  be  easily  remedied  by  the  addition  of  more  juice.  When  the  bi- 
carbonate is  used,  if  there  should  be  a  deficiency  of  acid,  it  is  not  discovered ;  and 
the  patient  takes  a  considerable  portion  of  undecomposed  bicarbonate,  instead  of  the 
full  quantity  of  citrate  intended. 

Medical  Properties  and  Uses.  The  solution  of  citrate  of  potassium  has  long 
been  used  under  the  name  oi'  neutral  7mxture,  saline  mixture,  or  effervescing  draught. 
It  is  an  excellent  refrigerant  diaphoretic,  adapted  to  almost  all  cases  of  fever  with  a 
hot  dry  skin,  and  especially  to  the  paroxysms  of  our  remittent  and  intermittent 
fevers.  The  effervescing  draught  is  peculiarly  useful.  The  carbonic  acid  serves  to 
cover  the  taste  of  the  citrate  of  potassium,  and  adds  to  the  diaphoretic  powers  of 
the  salt  its  own  cordial  influence  upon  the  stomach.  No  preparation  with  which 
we  are  acquainted  is  equally  efficacious  in  allaying  irritability  of  stomach  and  pro- 
ducing diaphoresis  in  our  remittent  fevers.  It  is  usually  also  very  grateful  to  the 
patient.  In  order  to  increase  the  sedative  and  diaphoretic  properties  of  the  neutral 
mixture,  one-twenty-fourth  to  one-sixteenth  of  a  grain  of  tartar  emetic,  or  one-fourth 
to  one  drop  of  tincture  of  aconite,  may  be  usefully  added  to  each  dose  in  sthenic 
cases  ;  and  a  little  sweet  spirit  of  nitre  will  be  found  an  excellent  adjuvant  in  ^evers 
with  nervous  disturbance.  Should  the  solution  irritate  the  bowels,  it  may  be  com- 
bined with  an  opium  preparation.     Sugar  may  be  added  if  desired. 

The  dose  of  the  officinal  solution  is  half  a  fluidounce  (15  C.c),  which  shoi  Id  be 
somewhat  diluted  when  taken.  The  whole  of  each  effervescing  draught,  prepared 
as  above  stated,  is  to  be  taken  at  once.  Each  dose  should  be  repeated  every  one, 
two,  or  three  hours,  according  to  the  urgency  of  the  symptoms. 

MISTURA  RHEI  ET  SOD^.  U.S.    Mixture  of  Bhubarb  and  Soda. 

(MIS-TU'BA  KHE'I  £T  SO'DiE.) 

"  Bicarbonate  of  Sodium,  thirty  parts  [or  half  an  ounce  av.]  ;  Fluid  Extract  of 
Rhubarb,  thirty  pai'ts  [or  three  fimdraGhms]  ;  Spirit  of  Peppermint,  thirty  parts  [or 
five  fluidrachms]  ;  Water,  a  sufficient  quantity,  To  makeoJie  thousand  parts  [or  one 
pint].  Dissolve  the  Bicarbonate  of  Sodium  in  Jive  hundred  parts  [or  half  a  pint] 
of  Water.  Add  the  Fluid  Extract  of  Rhubarb  and  the  Spirit  of  Peppermint,  and 
lastly,  enough  Water  to  make  the  mixture  weigh  one  thousand  parts  [or  measure 
one  pint]."  U.  S. 

This  is  a  new  officinal  mixture.  A  preparation  closely  resembling  it  has  been 
used  in  Brooklyn,  N.  Y.,  the  formula  of  which  was  published  by  Dr.  E.  R.  Squibb. 
The  ingredients  in  the  original  preparation  were  Fluid  Extract  of  Ipecac  51  minims, 
Fluid  Extract  of  Rhubarb  256  minims,  Bicarbonate  of  Sodium  512  grains,  Glycerin 
12  f5.  Peppermint  Water  2  pints.     The  officinal  mixture  may  be  given  to  children 
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as  a  stomachic  and  carminative  in  the  dose  of  from  one  half  to  one  teaspoonful  (1'9 
to  3-75  C.c")  two  or  three  times  a  day. 

MISTURA  SCAMMONII.  Br.     Scammcmy  Mixture. 

(MIS-TU'BA  SCAM-MO'NI-I.) 

Emnlsio  Pargans  cum  Scammonia,  Lac  Scammonii ;  Emulsion  purgative  arec  la  Scammon£e, 
Mixture  de  Scamuionfie,  Fr.;  Scammonium-Emulsion,  G. 

"  Take  of  Resin  of  Seammony /our  grains;  Milk  two  [Jluid'\ounces.  Triturate 
the  Resin  of  Scammony  with  a  little  of  the  Milk,  and  continue  the  trituration,  gradu- 
ally addins:  the  remainder  of  the  Milk,  until  a  uniform  emulsion  is  obtained."  Br. 

This  officinal  is  an  imitation  of  a  mixture  recommended  by  Planche.  The  resia 
■of  scammony  mixes  admirably  with  the  vehicle,  and  forms  an  emulsion  scarcely  dis- 
tinguishable in  appearance  or  taste  from  rich  milk.  Of  course,  it  should  be  prepared 
only  when  wanted  for  immediate  use.     The  whole  is  to  be  taken  for  a  dose. 

MISTURA  SEXXiE  COMPOSITA.  Br.    Compound  Mixture  of  Senna. 

(MIS-TC'RA  SEN'N^  C0M-P0§'I-TA.) 

Tisane  de  S6n6  compos6e,  Fr.;  Senna-Aufguss,  G. 

"  Take  of  Sulphate  of  Magnesia  ybwr  ounces  [avoirdupois]  ;  Extract  of  Liquorice 
half  an  ounce  [avoird.]  ;  Tincture  of  Senna  two  and  a  half  fluidounces  [Imperial 
measure]  ;  Compound  Tincture  of  Cardamoms  ten  fluidrachms  ;  Infusion  of  Senna 
a  sufficiena/.  Dissolve  the  Sulphate  of  Magnesia  and  Extract  of  Liquorice  in  four- 
teen fluidounces  [Imp.  meas.]  of  the  Infusion  of  Senna,  with  the  aid  of  a  gentle  heat, 
then  add  the  Tinctures,  and  sufficient  Infusion  of  Senna  to  make  one  pint  [Imp. 
meas.]."  Br. 

This  is  a  new  form  of  compound  infusion  of  senna,  called  commonly  the  black 
draught.  We  prefer  the  form  given  under  Infusum  Sennse,  as  being  more  easily  pre- 
pared, and  quite  as  efficient.  The  dose  of  this  mixture  is  given  in  the  Br.  Pharmaco- 
poeia as  from  one  to  one  and  a  half  fluidounces  (30  to  45  C.c.). 

MISTURA  SPIRITUS  VINI  GALLICI.  Br.    Mixture  of  Spirit  of 
French  Wine.     Brandy  Mixture, 

(MlS-TU'BA  Vi'Ni  GAL'LI-Ci.) 

Mixture  de  Cognac,  Fr.;  Branntwein-Mixtur,  G. 

"  Take  of  Spirit  of  French  Wine  [Brandy],  Cinnamon  Water,  of  each, /owry^Mw/- 
ounces  ;  the  Yolk  of  two  eggs  ;  Refined  Sugar  half  an  ounce  [avoirdupois].  Rub  the 
Yolk  and  Sugar  together,  then  add  the  Cinnamon  Water  and  Spirit."  Br. 

This  is  a  nutritious  and  stimulant  draught,  applicable  to  the  sinking  stage  of  low 
forms  of  fever,  but  is  scarcely  entitled  to  a  place  in  the  Pharmacopoeia.  The  dose 
of  it  is  one  or  two  fluidounces  (30  to  60  C.c). 

MORI  SUCCUS.  Br.     31ulberry  Juice. 
(MO'Bi  scc'cus.) 
"  The  juice  of  the  ripe  fruit  of  Moms  nigra  (Linn.)."  Br.   (A^at.  Ord.  Urticaceae.) 

Succus  Mororum ;  Sue  de  Mftres,  Mdres,  Fr.;  Schwarze  Maulbeeren,  Maulbeersaft,  G.;  Morone, 
It.;  Moras.  Sp. 

Gen.  Ch.  Male.  Calyx  four-parted.  Corolla  none.  Female.  Calyx  four- 
leaved.    Corolla  none.   Styles  two.    Calyx  berried.   Seed  one.    WiUd. 

Morus  nigra.  Willd.  Sp.  Plant,  iv.  36;  B.  &  T.  229.  This  species  of  Mulberry 
is  distinguished  by  its  cordate-ovate  or  lobed,  unequally  toothed,  and  scabrous  leaves. 
It  is  a  tree  of  middle  size,  supposed  to  have  been  brought  originally  from  Persia  into 
Italy,  and  thence  spread  over  Europe  and  America.  Its  leaves  afford  food  for  the 
silk-worm ;  and  the  bark  of  the  root,  which  is  bitter  and  slightly  acrid,  has  beeu 
employed  as  a  vermifuge,  especially  in  cases  of  the  tape-worm,  in  the  dose  of  two 
drachms  infused  in  eight  ounces  of  boiling  water.  The  juice  of  the  fruit  is  the 
officinal  portion. 
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The  fruit  is  oblong-oval,  of  a  dark  reddish  purple  almost  black  color,  and  consists 
of  numerous  minute  berries,  united  together  and  attached  to  a  common  receptacle, 
each  containing  a  single  seed,  the  succulent  envelope  of  which  is  formed  by  the 
calyx.  It  is  inodorous,  has  a  sweet,  mucilaginous,  acidulous  taste,  and  abounds  in  a 
deep  red  juice.  In  an  analysis  made  by  H.  Van  Hees,  100  parts  of  mulberries  yielded 
the  following  percentage  results.  Glucose  and  uncrystallizable  sugar,  919  ;  free 
acid  (supposed  to  be  malic  with  admixture  of  tartaric),  1'86;  albuminous  matter, 
039  ;  pectic  matter,  fats,  salts,  and  gum,  2"03 ;  ash,  0-57 ;  insoluble  matters  (the 
seeds,  pectose,  cellulose,  etc.),  1*25 ;  water,  Si'Tl.  In  amount  of  grape  sugar,  the 
mulberry  is  surpassed  only  by  the  cherry,  10-79,  and  the  grape,  10*6  to  19-0.  (J^har- 
macographia,  2d  ed.,  p.  545.) 

Medical  Properties  and,  Uses.  Mulberries  are  refreshing  and  laxative,  and  serve 
to  prepare  a  grateful  drink  well  adapted  to  febrile  cases.  A  syrup  is  made  from 
their  juice,  and  used  as  an  agreeable  addition  to  gargles  in  inflammation  of  the 
throat.  They  are,  however,  more  used  as  food  than  as  medicine.  Our  native  mul- 
berry, the  fruit  of  Moras  rubra,  is  quite  equal  to  that  of  the  imported  species. 
Morus  alba,  originally  from  China,  and  now  extensively  cultivated  as  a  source  of 
Ibod  for  the  silk-worm,  bears  a  white  fruit,  which  is  sweeter  and  less  grateful  than 
the  others. 

Off.  Prep.  Syrupus  Mori,  Br. 

MORPHINA.   U.S.     Morphine. 

Ci7  Hi9  NO3.  H2  O ;  303.  (MOE-PHi'NA.)  Cm  Hw  N0«.  2  HO ;  303. 

"  An  alkaloid  prepared  from  Opium."    U.  S. 

Horphia,  U.S.  1870;  Morphinum,  P.G.;  Morphium,  Morphina;  Morphine,  Fr.;  Morpbin,  G. 

The  U.  S.  Pharmacopoeia  no  longer  contains  a  process  for  the  extraction  of  mor- 
phine ;  that  of  1870  is  given  below.* 

Various  processes  for  preparing  morphine  have  been  employed.  In  most  of  them 
the  morphine  is  extracted  from  opium  by  maceration  with  water  either  pure  or  acid- 
ulated, is  then  precipitated  by  ammonia,  and  afterwards  purified  by  the  agency  of 
alcohol,  or  by  repeated  solution  in  a  dilute  acid  and  precipitation. 

Sertiirner,  the  discoverer  of  morphine,  made  an  infusion  of  opium  in  distilled 
water,  precipitated  the  morphine  by  ammonia  in  excess,  dissolved  the  precipitate  in 
dilute  sulphuric  acid,  precipitated  anew  by  ammonia,  and  purified  by  solution  in 
boiling  alcohol,  and  crystallization.'!' 

*  "  Take  of  Opium,  sliced,  twelve  troyounces  ;  Water  of  Ammonia  six  Jluidounees  ;  Animal  Char- 
coal, in  fine  powder,  Alcohol,  Distilled  Water,  each,  a  sufficient  quantUy.  Macerate  the  Opium  with 
four  pints  of  Distilled  Water  for  twenty-four  hours,  and,  having  worked  it  with  the  band,  again 
macerate  for  twenty-four  hours,  and  strain.  In  like  manner,  macerate  the  residue  twice  succes- 
sively with  the  same  quantity  of  Distilled  Water,  and  strain.  Mix  the  infusions,  evaporate  to  six 
pints,  and  filter;  then  add  five  pints  of  Alcohol,  and  afterwards  three  fluidounces  of  the  Water  of 
Ammonia,  previously  mixed  with  half  a  pint  of  Alcohol.  After  twenty-four  hours,  pour  in  the 
remainder  of  the  Water  of  Ammonia,  mixed,  as  before,  with  half  a  pint  of  Alcohol ;  and  set  the 
liquid  aside  for  twenty-four  hours  that  crystals  may  form.  To  purify  these,  boil  them  with  two 
pints  of  Alcohol  until  they  are  dissolved,  filter  the  solution,  while  hot,  through  Animal  Charcoal, 
and  set  it  aside  to  crystallize."    V,  S. 

f  The  process  of  the  French  Codex  is  a  modification  of  that  of  Sertiirner.  It  is  as  follows.  Take 
of  opium  1000  parts,  solution  of  ammonia  a  sufficient  quantity.  Exhaust  the  opium,  by  means  of 
cold  water,  of  all  its  parts  soluble  in  that  menstruum.  For  that  purpose,  it  is  sufiicient  to  treat  the 
opium,  four  times  consecutively,  with  ten  parts  of  water,  to  one  of  the  drug,  provided  care  be 
taken  to  macerate  the  opium  for  some  hours,  and  to  work  it  with  the  hands.  Filter  the  liquors, 
and  evaporate  them  to  a  quarter  of  their  volume.  Then  add  sufiicient  ammonia  to  render  the 
liquor  very  sensibly  alkaline.  Boil  for  some  minutes,  always  maintaining  a  slight  excess  of  am- 
monia. Upon  cooling,  the  morphine,  impure  and  much  colored,  will  be  precipitated  in  granular 
crystals,  which  are  to  be  washed  with  dold  water.  Reduce  this  colored  morphine  to  powder,  macer- 
ate it  for  twelve  hours  in  alcohol  of  24°  Cartier  [sp.  gr.  about  0*900]  ;  then  decant  the  alcoholic  liquid ; 
dissolve  the  residuary  morphine,  already  in  great  measure  deprived  of  color  by  the  cold  alcohol,  in 
boiling  alcohol  of  33°  Cartier  [sp.  gr.  about  0*850];  add  to  the  solution  a  little  animnl  charcoal, 
and  filter.  Upon  cooling,  the  morphine  crystallizes  in  colorless  needles.  In  this  state  the  morphine 
always  retains  some  narcotine,  to  free  it  from  which,  boil  it  with  sulphuric  ether  in  a  matrass  with 
a  long  neck  surmounted  by  a  refrigeratory. 

The  process  of  the  U.  S.  P.  1870  is  an  improvement  upon  the  foregoing,  and  is  essentially  that 
of  Dr.  Edward  Staples  (Journal  of  the  Philadelphia  C<dler/e  of  Pharmacy,  i.  15). 

Magnesia  was  employed  by  Robiquet  instead  of  ammonia.     But  his  process  was  soon  abandoned. 
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Properties.  Morphine  crystallizes  from  alcohol  in  the  form  of  small,  colorless, 
f-hining  crystals.  It  is  officinally  described  as  follows.  "  Colorless  or  white,  shining, 
prismatic  crystals,  or  a  crystalline  powder,  permanent  in  the  air,  odorless,  having  a 
bitter  taste,  and  an  alkaline  reaction.  Very  slightly  soluble  in  cold  water ;  soluble 
in  500  parts  of  boiling  water;  in  100  parts  of  alcohol  at  15°  C  (_59°  F.),  and  in 
36  parts  of  boiling  alcohol ;  also  in  13  parts  of  boiling  absolute  alcohol ;  almost  in- 
soluble in  ether  and  very  slightly  soluble  in  chloroform.  When  heated  to  120°  C. 
(248°  F.),  the  crystals  lose  their  water  of  crystallization  (5-94  per  cent.).  When 
heated  on  platinum  foil  they  fuse,  then  char,  and  are  finally  completely  dissipated. 
Nitric  acid  first  reddens  Morphine  and  then  renders  it  yellow.  With  test-solution 
of  ferric  chloride,  Morphine  yields  a  blue  color  which  is  changed  to  green  by  an 
excess  of  the  reagent,  and  is  destroyed  by  free  acids  or  alcohol,  but  not  by  alkalies. 
A  solution  of  Morphine,  acidified  with  acetic  or  sulphuric  acid,  is  not  precipitated 
by  tannic  acid.  On  adding  20  parts  of  colorless  solution  of  soda  or  of  potassa  to  1 
part  of  Morphine,  a  clear,  colorless  solution  should  result,  without  a  residue  (abs.  of 
other  alkaloids).  Morphine  yields  a  colorless  solution  with  cold,  concentrated  sul- 
phuric acid,  which  should  not  acquire  more  than  a  reddish  tint  by  standing  for  some 
time,  and  which  should  not  assume  a  purple  or  violet,  but  merely  a  greenish  color 
on  the  addition  of  a  small  crystal  of  bichromate  of  potassium  (abs.  of  and  difierence 
from  strychnine,  brucine,  etc.).*'  U.  S. 

Heated  in  the  open  air,  morphine  burns  with  a  bright  flame,  and  at  a  red  heat  ia 
wholly  dissipated.  In  the  products  resulting  from  the  combustion  of  opium  or  mor- 
phine, this  alkaloid  may  be  detected,  proving  that  it  is  partly  volatilized,  when  burned. 
(Descharmes,  Arch.  Gen.,  Fev.  1855,  p.  240.)  According  to  Mr.  Guy,  morphine 
melts  at  1655°  C.  (330°  F.),  and  sublimes  at  171°  C.  (340°  F.),  leaving  a  carbo- 
naceous residue.  {P.  J.  Tr.,  1868,  p.  375.)  Morphine  in  solution  Ls  to  a  consider- 
able extent  absorbed  by  animal  charcoal,  which,  though  it  will  part  with  most  of 
the  alkaloid  to  alcohol,  cannot  be  wholly  deprived  of  it  by  repeated  washings  with 
that  liquid,  whether  cold  or  hot.  (Lefort,  Journ.  de  Pharm.,  Aout,  1861,  p.  98.) 
Its  solution  restores  the  blue  color  of  litmus  paper  reddened  by  acids,  and  turns  the 
yellow  of  turmeric  to  brown.  With  the  acid  it  forms  salts,  which  are  generally  solu- 
ble, and  are  decomposed  by  the  alkalies.     It  is  dissolved  also  by  the  fixed  and  vola- 

«s  it  was  fonnd  to  occupy  more  time,  to  require  a  greater  consamption  of  alcohol,  and  to  be  at- 
tended with  a  greater  loss  of  morphine  in  consequence  of  the  previous  washing,  than  the  processes 
in  which  ammonia  was  employed  as  the  precipitant.  For  an  account  of  it  the  reader  is  referred 
to  former  editions  of  this  work. 

A  process  for  extracting  morphine  without  the  employment  of  alcohol  was  devised  by  MM. 
Henry,  Jr.,  and  Plisson.  The  opium  was  exhausted  by  water  acidulated  with  hydrochloric  acid; 
the  resulting  solution  was  sufficiently  concentrated,  then  filtered,  and  decomposed  by  ammonia; 
the  precipitate  was  washed  and  treated  with  hydrochloric  acid  to  saturation  ;  and  the  hydrochloric 
solution  was  boiled  with  animal  charcoal,  filtered,  and  evaporated  to  the  point  of  crystallization. 
The  crystals  of  bydrochlorate  of  morphine  thus  obtained  were  pressed,  purified  by  repented  solu- 
tion and  crystallization,  and  finally  decomposed  by  ammonia.  {Journ.  de  Chem.  Mid.,  Mars,  1S28.) 

Somewhat  similar  to  this  is  the  process  of  Gregory,  of  Edinburgh,  by  which  bydrochlorate  of 
mor]>bine  is  obtained  by  double  decomposition  between  chloride  of  calcium  and  the  meconate  of 
morphine  of  the  opium,  and  the  bydrochlorate  thus  obtained  is  decomposed  by  ammonia.  This 
process  was  adopted  by  the  Ed.  College  for  the  preparation  of  bydrochlorate  of  morphine,  and  is 
ret.-iined  in  the  present  Br.  Pharmacopoeia.     See  Hydrochlorate  of  Morphine. 

Mohr  has  proposed  a  process  founded  on  the  solubility  of  morphine  in  water  mixed  with  lime, 
which  he  recommends  as  the  shortest  and  easiest  method  of  procuring  the  alkaloid,  without  the 
use  of  alcohol,  and  without  the  possibility  of  contamination  from  narcotine.  Opium  is  three  or 
four  times  successively  macerated  with  three  parts  of  water,  and  each  time  strongly  expressed. 
The  liquors  are  then  added  to  a  boiling-hot  milk  of  lime,  containing  a  quantity  of  lime  equal  to 
about  a  sixth  or  a  quarter  of  the  opium  used  :  and  the  mixture  is  boiled  for  a  few  minutes.  It  is 
then  strained  through  linen,  and  the  residue  washed  with  boiling  water  and  expressed.  The  whole 
of  the  narcotine  is  left  behind,  as  not  a  trace  of  it  can  be  discovered  in  the  filtered  liquor.  The 
liquor  thus  obtained  is  evaporated  till  reduced  to  double  the  weight  of  the  opium,  then  qnickly 
filtered  through  paper,  and  heated  to  ebullition.  Chloride  of  ammonium  is  now  added  to  it  in  the 
proportion  of  1  part  to  16  of  the  opium  used  ;  «nd  the  morphine  is  abundantly  precipitated.  The 
use  of  animal  charcoal  is  unnecessary  in  the  priicess,  as  the  lime  acts  even  more  powerfully  as  a 
decolorizing  agent.  The  crystallized  morphine  obtained  is  somewhat  colored,  but  may  be  rendered 
pure  by  solution  in  dilute  hydrochloric  acid,  boiling  with  milk  of  lime,  filtration,  and  precipitation 
by  chloride  of  ammonium.  {Anrtal.  der  Pharm.,  xxxv.  119.)  Various  other  processes,  or  modi- 
fications of  those  above  described,  have  been  proposed ;  but,  for  the  preparation  of  small  quantities 
01"  morphine  by  the  apothecary,  none  are  probably  better  than  that  of  the  U.  S.  P.  1870. 
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tile  oils.  The  solutions  of  potassa  and  soda  also  dissolve  morphine,  which  is  precipi- 
tated slowly  from  them  on  exposure  to  the  air,  in  consequence  of  the  absorption  of 
carbonic  acid.  Solution  of  ammonia  has  to  a  certain  extent  the  same  solvent  power; 
and  hence  the  necessity,  in  precipitating  morphine  by  this  alkali,  not  to  employ  it  in 
great  excess.  Solution  of  iodine  with  iodide  of  potassium  precipitates  the  salts  of 
morphine  in  aqueous  solution.  With  chlorine  water  morphine  and  its  salts  assume 
an  orange  color,  and  the  same  eifect  is  produced  on  them  by  solution  of  chlori- 
nated soda.  (Fairthorne,  A.  J.  P.,  xxviii.  9.)  By  the  contact  of  nitric  acid,  they 
assume  a  blood-red  color,  which  ultimately  changes  to  yellow ;  and  this  is  one  of 
the  tests  of  morphine ;  but,  as  the  same  change  of  color  is  produced  with  brucine 
and  impure  strychnine,  it  cannot  be  relied  on  in  the  absence  of  other  evidence. 
Nitric  acid  also  produces  a  red  color  with  oil  of  cloves,  but  in  this  case  the  red  does 
not  change  to  yellow.  When  added  to  a  solution  of  iodic  acid,  or  an  acidulous 
iodate,  morphine  and  its  salts  redden  the  liquid  and  set  iodine  free.  {Serullas.)  This 
is  a  very  delicate  test,  but  is  not  conclusive,  as  various  other  organic  substances  act 
in  a  similar  manner.  M.  J.  Lefort,  however,  has  found  that  the  color  produced  by 
these  substances  is  removed  by  ammonia,  while  the  redness  produced  with  morphine 
is  greatly  intensified  by  addition  of  that  alkali.  This  test,  thus  modified  by  the 
addition  of  ammonia,  is  so  delicate  that,  according  to  M.  Lefort,  it  will  detect  one 
part  of  morphine  in  10,000  parts  of  a  liquid  holding  it  in  solution.  (Jonrn.  de 
Pharm.,  Aout,  1861,  p.  113.)*  Husemann's  test  consists  in  leaving  morphine  or 
its  salt  in  contact  with  concentrated  sulphuric  acid  for  12  or  15' hours,  or  in  heating 
for  half  an  hour  with  the  acid  to  100°  C.  (212°  F.),  and  then  adding  either  a  little 
nitric  acid,  a  nitrate  or  chlorate  or  chloi'ine  water,  or  chlorinated  soda,  when  a  beau- 
tiful bluish  or  reddish  violet  color,  passing  into  deep  blood-red  and  gradually  paling, 
is  developed.  The  presence  of  small  quantities  of  coloring  matter  does  not  prevent 
this  reaction,  if  chlorinated  reagents  are  selected.  A.  Husemann  claims  that  this 
test  will  recognize  the  hundredth  part  of  a  milligramme  of  the  alkaloid.  {A.  J.  P., 
xlvii.  210.)  According  to  R.  Schneider,  a  very  delicate  test  is  performed  by  putting 
a  drop  of  the  suspected  liquid  on  a  plate,  saturating  with  sugar,  and  putting  along- 
side of  it  a  drop  of  sulphuric  acid  ;  if  morphine  be  present,  a  very  intense  purple  will 
be  developed  at  the  point  of  contact,  passing  after  half  an  hour  into  violet,  then 
bluish  green,  and  finally  dirty  yellow.  (Journ.  de  Pharm.,  4e  ser.,  xviii.  221.)  Ac- 
cording to  H.  Weppen,  the  delicacy  of  this  test  is  much  increased  by  the  addition 
of  a  minute  quantity  of  bromine  water  to  the  solution.  Codeine  and  acouitine  are 
stated  to  give  the  same  reaction.  {Jhid.,  4e  ser.,  xix.  246.) 

Froehde's  reagent  (a  fresh  solution  of  -005  Gm.  sodium  molybdate  in  1  C.c.  of 
pure  concentrated  sulphuric  acid)  strikes  with  morphine  and  its  salts  a  beautiful  blue 
violet  color,  passing  into  blue,  then  green,  finally  back  to  bluish  violet.  This  reaction 
is  stated  to  be  delicate  but  not  characteristic.  Prof.  A.  B.  Prescott  gives  a  thorough 
resume  of  the  views  of  investigators  on  this  test  in  A.  J.  P.,  1876,  p.  59.  In  the 
presence  of  sulphuric  acid  morphine  exhibits  surprising  powers  as  a  reducing  agent. 
Among  the  most  notable  instances  of  deoxidation  may  be  mentioned  those  of  the 
oxide  of  silver,  hydrated  oxide  of  bismuth,  the  acids  of  tin,  tungsten,  vanadium, 
titanium,  and  molybdenum.  A  solution  of  titanic  acid  in  concentrated  sulphuric 
acid  is  one  of  the  most  delicate  reagents  for  morphine.  An  intense  brown-red  to 
violet  color  is  produced  if  titanic  acid  is  added  to  concentrated  sulphuric  acid  con- 

*  Stas's  method  of  extracting  the  Alkaloi'da  from  Mixtures.  To  separate  the  alkaloid  from  foreign 
matters,  the  mixture  is  treated  alternately  with  water  and  alcohol  in  different  degrees  of  concen- 
tration:  the  liquors  thus  obtained  are^filtered ;  tartaric  or  oxalic  acid,  but  preferably  the  former,  is 
added  in  excess;  the  mixture  is  heated  to  71'1°  or  76'6°  C.  (160°  or  170°  F.) ;  the  whole  is  placed 
upon  a  filter;  the  deposited  matter  is  washed  with  concentrated  alcohol;  the  alcoholic  solution  is 
evaporated  at  a  temperature  not  exceeding  35°  C.  (93°  F.) ;  the  residue  is  introduced  into  a  small 
bottle;  a  solution  of  caustic  potassa  or  soda  is  added,  little  by  little,  and  afterwards  four  or  five 
times  the  measure  of  ether;  the  mixture  is  shaken  and  then  allowed  to  stand;  and,  finally,  the 
ether  is  decanted,  and  yields  the  alkaloid  by  spontaneous  evaporation.  Stas  included  morphine 
among  the  alkaloids  thus  separable,  though  known  to  be  nearly  insoluble  in  ether;  but  Lefort  has 
shown  that  the  process  is  not  applicable  to  that  alkaloid.  {.Joxirv.  de  Pharm.,  Aout,  ISfii,  p.  99.) 
M.  Alfred  Valser,  however,  has  ascertained  that,  if  acetic  ether  be  substituted  for  ether,  the  process 
is  equally  applicable  to  morphine.  (See  A.  J.  P.,   Sept.  1864,  p.  439.) 
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tainino-  a  trace  of  morphine  in  solution.  (Fliickiger,  N.  R.,  Feb.  1880.  See  also 
iV.  K.  1881,  p.  237.)  M.  H.  Kalbrunner  states  that  the  most  sensitive  test  is  made 
with  a  solution  (No.  1)  of  crystallized  ferric  chloride  (thirty  grains  to  four  fluid- 
drachms  of  distilled  water)  and  a  fresh  solution  (No.  2)  of  ferricyanide  of  potassium 
(two  grains  to  four  drachms).  To  the  suspected  liquor  five  or  six  drops  of  No.  1 
are  added,  and  afterwards  three  or  four  drops  of  No.  2.  If  morphine  be  present,  a 
color  varying  from  deep  blue  to  pale  blue  and  bluish  green,  according  to  the  propor- 
tion of  the  alkaloid,  is  developed.  Neither  gum,  sugar,  alcohol,  glycerin,  atropine, 
quinine,  nor  strychnine  interferes  with  this  test.  An  excess  of  alkali  does  so  by  de- 
composing the  perchloride  of  iron.  This  test  depends  upon  the  fact  that  the  ferri- 
cyanide of  potassium  solution  is  reduced  by  morphine  to  the  ferrocyanide.  It  is 
stated  that  even  g-^^^^  of  one  per  cent,  of  morphine  can  be  detected.  {Ibid.,  p.  248.) 

M.  Siebold  heats  gently  the  suspected  substance  with  some  drops  of  concentrated 
sulphuric  acid  and  a  small  quantity  of  chemically  pure  perchlorate  of  potassium ; 
a  deep  brown  color  is  produced  if  morphine  be  present.  {P.  J.  Tr.,  Oct.  1873.) 
According  to  H.  S.  Wellcome,  one  part  of  morphine  in  ten  thousand  parts  of  water 
can  be  recognized  by  chlorine  water,  provided  care  be  exercised  not  to  decolorize  by 
an  excess  of  the  reagent ;  the  color  varies  from  light  orange-red  to  deep  red  according 
to  the  proportion  of  morphine  present.  Brucine  is  the  only  other  alkaloid  giving 
the  same  reaction  ;  but,  while  the  color  produced  by  morphine  is  discharged  by  exci>j« 
of  acid,  that  caused  by  brucine  is  not  affected.  {A.  J.  P.,  1874,  p.  3o5.)  To  dis- 
cover morphine  in  the  presence  of  quinine,  see  Ibid.,  p.  361.  Morphine  and  its 
salts  assume  a  fine  blue  color  with  ferric  chloride  ;  at  least  this  is  true  of  the  alkaloid, 
its  sulphate,  acetate,  and  oxalate;  and  the  same  effect  will  be  produced  by  the  other 
salts,  if  previously  decomposed  by  an  alkali ;  but  that  this  test  should  be  satisfac- 
tory, it  is  necessary  to  operate  on  morphine  either  in  powder  or  concentrated  solu- 
tion. {Lefort.)  Water,  acids,  and  alkalies,  added  in  large  quantity  to  the  blue 
compound  formed,  destroy  its  color.  According  to  Pelletier,  moreover,  there  occa- 
sionally exists  in  opium  a  principle  called  by  h\m  pseudomorphine,  which  becomes 
red  under  the  action  of  nitric  acid,  and  changes  ferric  salts  blue,  and  yet  is  destitute 
of  poisonous  properties  ;  so  that  the  occurrence  of  these  phenomena,  in  any  medico- 
legal case,  cannot  be  considered  as  certain  evidence  of  the  presence  of  morphine. 
(See  A.  J.  P.,  viii.  77.)  Auric  chloride  precipitates  morphine  first  yellow,  then 
bluish,  and  lastly  violet.  {Larocque  and  Thibieiye.)  Peroxide  of  copper  and  oxide 
of  silver  are  precipitated  by  morphine  from  their  ammoniacal  solutions.  {Chem. 
Gaz.,  No.  367,  p.  54.)  A  solution  of  acetate  or  sulphate  of  morphine,  containing 
only  one  part  of  the  salt  in  100.  precipitates  silver  from  a  solution  of  the  nitrate 
of  that  metal.  {Horsley.')  Morphine  is  precipitated  from  its  solutions  by  potassa 
or  soda,  and  redissolved  by  an  excess  of  the  alkali.  Infusions  of  galls  and  other 
vegetable  substances  containing  tannic  acid  precipitate  morphine  in  the  state  of  a 
tannate,  which  is  soluble  in  acetic  acid ;  but,  according  to  Dublanc,  the  alkaloid  is 
not  precipitated  by  pure  gallic  acid.  If  ammonia  be  added  to  a  mixture  of  the 
solutions  of  chlorine  and  morphine,  a  dark  brown  color  Is  produced,  which  is  de- 
stroyed by  a  further  addition  of  chlorine. 

It  has  been  already  stated  that  morphine,  obtained  in  the  ordinary  manner,  con- 
tains a  considerable  portion  of  narcotine.  It  is  highly  probable  that  this  ingredient 
exercises  no  influence,  either  beneficial  or  injurious,  upon  the  operation  of  the  mor- 
phine ;  but,  as  the  contrary  has  been  supposed,  various  methods  have  been  employed 
for  separating  it.  The  simplest  and  easiest  is  to  submit  the  mixture  to  the  action 
of  ether,  which  dissolves  the  narcotine  and  leaves  the  morphine.  The  agency  of 
acetic  acid  may  also  be  resorted  to.  Distilled  vinegar,  or  diluted  acetic  acid  of  the 
same  strength,  will  dissolve  the  morphine  and  leave  the  narcotine,  and  the  former 
may  be  recovered  from  the  acetic  solution  by  saturating  the  acid  with  ammonia. 
Another  mode  is  to  dissolve  the  mixed  bases  in  strong  acetic  acid  (of  7°  Baume,  or 
sp.  gr.  1-0511,  for  example),  and  expose  the  solution  to  heat.  The  narcotine  is 
deposited,  and  the  morphine,  remaining  in  solution,  may  be  precipitated  by  diluting 
the  liquid  and  adding  ammonia.  (Journ.  de  Pharm.,  xvii.  640.)  Wittstoek  advises 
one  of  the  following  modes.     Dissolve  the  impure  morphine  in  dilute  hydrochloric 
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acid,  evaporate  to  the  point  of  crystallization,  and  strongly  express  the  crystals, 
which  consist  solely  of  the  hydrochlorate  of  morphine,  the  narcotine  being  retained 
in  the  mother-waters : — or  saturate  the  hydrochloric  solution  with  common  salt, 
which  will  render  the  liquor  milky,  and  cause  the  narcotine  to  separate  after  some 
days  ;  then  precipitate  the  morphine  by  ammonia : — or  pour  into  the  diluted  hydro- 
chloric solution  a  weak  ley  of  caustic  potassa,  which,  if  in  slight  excess,  will  dissolve 
the  morphine  at  the  moment  of  its  separation,  while  the  narcotine  is  precipitated ; 
then  immediately  filter  the  liquor,  and  separate  the  morphine  by  neutralizing  the 
alkali.  If  the  potassa  is  in  great  excess,  a  little  of  the  narcotine  is  redissolved. 
(Berzelius,  Traite  de  Chim.)  Mohr  recommends  to  dissolve  the  morphine  in  di- 
lute hydrochloric  acid,  and  to  boil  the  solution  with  lime,  which  throws  down  the 
narcotine  and  holds  the  morphine  dissolved.  The  liquid  being  filtered  yields  the 
morphine  upon  the  addition  of  chloride  of  ammonium.  (^An7ial.  der  Pharm.,  xxv. 
123.) 

The  proportion  of  pure  morphine  which  Turkey  opium  is  capable  of  affording 
varies  from  9  per  cent,  or  less,  to  20  per  cent.,  according  to  the  quality  of  the  drug ; 
but  much  less  than  the  least  quantity  mentioned  is  often  obtained,  in  consequence 
of  the  incomplete  exhaustion  of  the  opium,  the  loss  in  the  process  for  preparing  it, 
or  inferiority  in  the  quality  of  the  drug.  (See  Opium.) 

Medical  Properties.  There  can  be  no  doubt  that  morphine  is  the  chief  narcotic 
principle  of  opium,  from  which,  however,  it  differs  somewhat  in  its  mode  of  action. 
The  difference  probably  arises  in  part  from  the  peculiar  state  of  combination  in 
which  morphine  exists  in  opium,  but  chiefly  from  other  narcotic  principles  being 
associated  with  it.  That  the  former  is  in  some  degree  the  cause,  would  appear  from 
the  circumstance  that,  long  before  the  discovery  of  this  alkaloid,  preparations  of 
opium  were  habitually  used,  in  which  the  properties  of  the  medicine  were  somewhat 
similarly  modified  by  the  agency  of  vinegar,  lemon-juice,  or  other  vegetable  acid. 
In  consequence  of  its  insolubility  in  water,  morphine  in  its  pui-e  state  is  less  certain 
in  its  effects  than  some  of  its  saline  compounds ;  as  the  mode  and  degree  of  its 
action  must  in  some  measure  depend  on  the  presence  or  absence  of  acid  in  the 
stomach,  and  perhaps  on  the  peculiar  character  of  the  acid.  Its  salts  are  therefore 
always  preferred.  The  acetate,  sulphate,  and  hydrochlorate  have  been  employed. 
Between  these  there  is  a  great  similarity  of  action,  and  what  may  be  said  of  one, 
in  regard  to  its  therapeutical  effects,  will  equally  apply  to  the  others.  They  have 
the  anodyne,  soporific,  and  diaphoretic  properties  of  opium,  but  are  less  stimulant, 
and  less  disposed  to  constipate  the  bowels.  The  morphine  salts  are  perhaps  less 
apt  to  cause  disagreeable  after-effects  than  is  opium,  but  the  deodorized  tincture  is 
certainly  preferable  to  them  for  most  purposes.  A  great  advantage  which  they 
possess  is  the  convenience  of  their  external  application  to  blistered  surfaces,  and 
the  certainty  of  their  effects  when  thus  applied.  In  cases  which  do  not  admit  of 
the  internal  use  of  opium  or  its  preparations,  the  acetate  or  sulphate  of  morphine, 
sprinkled,  in  triple  the  ordinary  dose,  upon  a  blistered  surface  denuded  of  the  cuti- 
cle, will  be  found  to  exercise  upon  the  system  all  the  influence  it  is  capable  of 
exerting  when  taken  into  the  stomach.  Applied  in  this  manner,  these  salts  are  pecu- 
liarly useful  in  relieving  violent  neuralgic  pains,  and  in  controlling  obstinate  sick- 
ness of  the  stomach.  When  intended  to  act  on  the  system  through  the  medium 
of  the  skin,  they  should  be  applied  preferably  to  the  epigastrium ;  when  to  act 
locally,  as  near  the  affected  part  as  possible.  Solutions  of  the  salts  of  morphine 
also  sometimes  operate  very  favorably,  both  generally  and  locally,  when  injected,  by 
means  of  a  hypodermic  syringe,  into  the  areolar  tissue  beneath  the  skin.*     Given 

*  Tartrate  of  Morphine.  This  has  been  recommended  by  Erskine  Stuart  (1880)  as  the  salt  par- 
ticularly suitable  for  hypodermic  injections,  because  more  concentrated  solutions  can  be  obtained 
of  it  than  of  the  hydrochlorate,  sulphate,  or  acetate.  It  is  very  soluble  in  water  and  alcohol,  forms 
neutral,  wart-like  crystals  consisling  of  needles,  and  is  made  by  dissolving  10  parts  crystallized 
morphine  and  Tb  parts  (or  sufficient)  tartaric  acid  in  40  parts  hot  distilled  water,  and  evaporating 
in  a  moderatdy  warm  place.  It  must  be  superior  to  the  sulphate  for  hypodermic  purposes,  because 
of  its  greaterfsolubility. 

HijdrncyJnntc  of  Morphine.  Prof.  J.  M.  Maisch  has  noticed  that  when  a  soluble  salt  of  morphine 
if  added  to^  solution  of  soluble  cyanide,  crystals  of  hydrocyanate  of  morphine  form.  This  salt, 
although  sjJaringly  soluble  in  water,  is  freely  dissolved  by  that  liquid  when  acidulated.     It  is  evi- 
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in  doses  nearly  but  not  quite  sufficient  to  produce  sleep,  they  sometimes  occasion  a 
very  troublesome  condition  of  the  brain,  amounting  almost  to  delirium  ;  but  this 
always  subsides  spontaneously,  or  vanishes  immediately  upon  the  increase  of  the 
dose.  An  embrocation  for  external  use  may  be  made  by  dissolving  hydrochlorate 
or  acetate  of  morphine  in  glycerin,  which  takes  up  about  5  per  cent,  of  these  salts 
at  common  temperatures,  and  more  with  the  aid  of  heat.  (Journ.  de  Pharm.,  xxvi. 
90.)  Oleic  acid  ha.»«  also  been  proposed  as  a  vehicle  for  morphine  externally  used, 
as  it  dissolves  both  the  alkaloid  and  its  salts  perfectly  in  considerable  proportion. 
A  liniment  has  been  proposed,  consisting  of  300  parts  of  oleic  acid  and  1  of  mor- 
phine, scented  with  a  little  oil  of  bergamot.   (Ibitl.,  xxvi.  302.) 

The  toxicology  of  morphine  is  identical  with  that  of  opium. 

As  the  proportion  of  acid  necessary  to  neutralize  morphine  is  very  small,  the  dose 
of  the  alkaloid  is  the  same  as  that  of  its  salts.  One-fourth  of  a  grain  (0016  Gm.) 
may  be  considered  about  equivalent  to  a  grain  of  opium  of  the  medium  strength. 

MORPHINE  ACETAS.  U.S.     Acetate  of  Morphine. 

(MOB-PHI'N^  A-CE'TAS.) 
Cn  Hi9  NO3.  HCj  Hs  O2.  3H2  O  ;  399.  Cm  Hw  N0«.  C4  H4  O4,  6H0;  399. 

"  Acetate  of  Morphine  should  be  kept  in  small,  well-stopped  vials."  U.  S. 

Morphiae  Acetas,  5r.,  C.  .9.,  1870;  Acet.ate  of  Morphia:  Morphinum  Aceticnm,  P.G.;  Acetas 
Morphicus;  Acetate  de  Morphine,  Fr.;  Essigsaures  Morphin,  O. 

A  process  for  this  salt  is  no  longer  officinal ;  that  of  U.  S.  P.  1870  is  appended.* 

"  Take  of  Hydrochlorate  of  Morphia  (too  ounces  [avoirdupois]  ;  Solution  of  Am- 
monia, Acetic  Acid,  Distilled  Water,  of  each,  a  sufficiency.  Dissolve  the  Hydro- 
chlorate of  Morphia  in  one  pint  [Imperial  measure]  of  Distilled  Water,  and  add 
Solution  of  Ammonia  until  the  Morphia  is  precipitated  and  the  liquid  rendered 
slightly  alkaline.  Collect  the  precipitate  on  a  filter,  wash  it  with  Distilled  Water ; 
then,  having  transferred  it  to  a  porcelain  dish,  add  four  [fluid]ounces  of  Distilled 
Water  and  a  sufficient  quantity  of  Acetic  Acid  to  neutralize  and  dissolve  it.  Evap- 
orate the  solution  by  the  heat  of  a  water-bath  until  it  concretes  on  cooling.  Lastly, 
dry  the  salt  with  a  gentle  heat,  and  reduce  it  to  powder."  Br. 

In  the  U.  S.  process  of  1870,  morphine  is  saturated  with  acetic  acid,  which  is 
employed  in  preference  to  vinegar  for  saturating  the  alkaloid,  because  it  can  leave 
no  impurity  in  the  resulting  salt.  The  solution  of  the  morphine  in  the  water  is  an 
indication  that  it  is  saturated.  A  small  excess  of  acid  is  attended  with  no  incon- 
venience, as  it  is  subsequently  driven  off  by  the  heat.  Care  is  required  not  to  em- 
ploy too  much  heat  in  the  evaporation ;  as  the  acetate  is  easily  decomposed,  a  por- 
tion of  the  acetic  acid  escaping,  and  leaving  an  equivalent  portion  of  uncombined 
morphine.  With  attention  to  arrest  the  evaporation  at  a  certain  point,  the  acetate 
may  be  obtained  in  the  state  of  crystals ;  but  the  crystallization  is  attended  with 
some  difficulty,  and  evaporation  to  dryness  is  almost  universally  preferred.  Some 
recommend  to  dissolve  the  morphine  in  boiling  alcohol,  instead  of  suspending  it  in 
water,  previously  to  the  addition  of  the  acetic  acid.  Less  heat  is  thus  required 
in  the  evaporation,  and  impurities  in  the  morphine  may  often  be  detected,  as  they 
are  apt  to  be  insoluble  in  alcohol.  To  ascertain,  in  this  case,  whether  the  morphine 
is  saturated,  it  is  necessary  to  employ  litmus  paper,  the  blue  color  of  which  should 
not  be  restored,  if  previously  reddened  by  an  acid.  If  the  morphine  used  in  pre- 
paring the  acetate  contain  narcotine,  it  will  be  best  to  employ  as  the  solvent  distilled 
vinegar,  or  diluted  acetic  acid  of  the  same  strength,  and  to  favor  its  solvent  power 
by  heat.  Under  these  circumstances  it  dissolves  only  the  morphine,  leaving  the 
narcotine  nearly  or  quite  untouched.  (Hodgson,  Journ.  Phila.  Col.  Pharm.,Y.  35.) 

dent  that  cyanide  of  potassium  and  morphine  should  not  be  prescribed  together  in  solution,  except 
in  connection  with  free  acid. 

Hydrohromate  of  Morphine,  or  Bromide  of  Morphine  (CnHigNOsHBr  +  2HjO),  is  made  by  double 
decomposition  between  sulphate  of  morphine  and  bromide  of  barium.  (See  A.  J.  P.,  xliv.  447.) 

*  Acetate  of  Morphine.  "Take  of  Morphia,  in  fine  powder,  a  trot/ounce  :  Distilled  Water  half 
a  pint ;  Acetic  Acid  a  »Ujfin'ent  quantiti/.  Mix  the  Morphia  with  the  Distilled  Water;  then  care- 
fully drop  Acetic  Acid  into  the  mixture,  stirring  it  constantly  until  the  Morphia  is  neutralised  and 
dissolved.  Evaporate  the  solution,  by  means  of  a  water-bath,  to  the  consistence  of  syrup,  and  set 
uside  unil  it  concretes.    Lastly,  dry  the  salt  with  a  gentle  heat,  and  rub  it  into  powder."  U.  S.  1870. 
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The  British  process  differs  from  that  of  the  U.  S.  Pharmacopoeia  1870  only  in  ob- 
taining uncombined  morphine,  as  the  first  step,  by  precipitating  it  from  a  solution 
of  the  hydrochlorate ;  morphine  itself  not  being  among  its  officinal  preparations. 

It  is  officinally  described  as  "  a  white,  or  yellowish  white,  crystalline  or  amorphous 
powder,  slowly  losing  acetic  acid  when  kept  for  some  time  and  exposed  to  the  air, 
having  a  faintly  acetous  odor,  a  bitter  taste,  and  a  neutral  or  faintly  alkaline  reac- 
tion. When  freshly  prepared,  the  salt  is  soluble  in  12  parts  of  water  and  in  68 
parts  of  alcohol  at  15°  C.  (59°  F.)  ;  if  it  has  been  kept  for  some  time,  it  is  incom- 
pletely soluble  in  water,  unless  a  little  acetic  acid  is  added.  It  is  also  soluble  in 
1"5  part  of  boiling  water,  in  14  parts  of  boiling  alcohol,  and  in  60  parts  of  chloro- 
form. When  heated  on  platinum  foil,  the  salt  is  entirely  dissipated.  Solution  of 
soda  or  potassa  added  to  an  aqueous  solution  of  the  salt  throws  down  a  white  pre- 
cipitate, which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is  affected 
by  reagents  in  the  same  manner  as  morphine.  (See  Morphina.)  On  adding  sulphuric 
acid  to  the  salt,  acetous  vapors  are  evolved."  U.  S. 

Acetate  of  morphine  crystallizes  in  the  form  of  slender  needles  united  in  fasciculi. 
As  ordinarily  obtained,  however,  by  evaporation  to  dryness,  it  is  not  entirely  soluble 
in  water,  a  portion  of  it  being  uncombined  morphine.  To  render  it  soluble,  all  that 
is  necessary  is  to  add  a  little  acetic  acid.  The  London  College  in  the  old  Pharma- 
copoeia, referred  to  the  property  possessed  by  this  and  other  salts  of  morphine,  when 
treated  first  with  chlorine  and  then  with  ammonia,  of  presenting  a  brown  color, 
which  disappears  on  the  further  addition  of  chlorine.  The  Edinburgh  College  gave 
the  following  mode  of  testing  its  purity  :  "  One  hundred  measures  of  a  solution  of 
ten  grains  in  half  a  fluidounce  of  water  and  five  minims  of  acetic  acid,  heated  nearly 
to  100°  C.  (212°  F.),  and  decomposed  by  a  faint  excess  of  ammonia,  yield  by  agi- 
tation a  precipitate  which  in  24  hours  occupies  155  measures  of  the  liquid." 

This  and  the  other  officinal  salts  of  morphine  are  of  identical  medical  value. 
They  are  almost  invariably  preferred  to  the  alkaloid  itself,  and  are  given  by  the 
mouth,  in  pill  or  solution,  in  doses  of  an  eighth  to  half  a  grain  (0-008  to  0-03  Gm.). 
They  are  employed  externally,  sprinkled  on  blistered  surfaces,  and  are  very  fre- 
quently exhibited  by  subcutaneous  injection ;  but  great  caution  must  be  observed 
that  they  be  not  thrown  into  a  vein.  We  have  seen  the  sixth  of  a  grain  thus  given 
produce  almost  instantaneous  insensibility,  with  dropping  of  jaw,  and  other  evidence 
of  immediate  death,  from  which  the  patient  was  saved  with  difficulty.  When  given 
hypodermically  fifteen  minutes  before  the  anaesthetic,  the  morphine  salt  was  found 
by  Claude  Bernard  to  prolong  and  intensify  the  anaesthesia  in  animals,  and  many 
surgeons  have  employed  it  in  man  in  this  way,  with  satisfactory  results.  The  solu- 
tions for  hypodermic  use  should  be  freshly  prepared,  as  the  morphine  salt  is  very 
prone  to  undergo  decomposition,  with  the  growth  of  a  fungus.  The  solution  of  the 
acetate  is  especially  liable  to  decomposition  of  its  vegetable  acid  and  precipitation 
of  the  morphine. 

Off.  Prep.  Liquor  Morphias  Acetatis,  Br. 

MORPHINtE  HYDROCHLORAS.   U.S.    Hydrochlorate  of 

Morphine. 

(MOR-PHi'N^  HY-DRO-eHLO'RXS.) 

Ci7  Hi9  IVOs.  HCl.  3H2O  ;  375*4.  C34  H19  NOe.  HCl.  6H0;  375-4. 

Morphise  Murias,  Br.,  U.S.  1870;  Morphinum  Hydrochloricum,  P.G.;  Murias  (Hydrochloras) 
Morphicus;  Muriate  of  Morphia;  Chlorhydrate  de  Morphine,  Fr.;  Salzsaures  Morphin,  G. 

A  process  for  this  salt  is  no  longer  officinal ;  that  of  U.  S.  P.  1870  is  appended.^ 
"  Take  of  Opium,  sliced,  one  pound  [avoirdupois]  ;  Chloride  of  Calcium  three-quar- 
ters of  an  ounce  [avoird.]  ;  Purified  Animal  Charcoal  a  quarter  of  an  ounce  [avoird.]  ; 

*"  Take  of  Morphia,  in  fine  powder,  a  troTjotmce  ;  Distilled  Water /o»<r_/7ni'rfo»(Jice»;  Muriatic 
Acid  a  sufflcieut  quantity.  Mix  the  Morphia  with  the  Distilled  Water;  then  carefully  drop  in  Mu- 
riatic Acid,  constantly  stirring,  until  the  Morphia  is  neutralized  and  dissolved.  Evaporate  the 
solution,  hy  means  of  a  water-bath,  so  that  on  cooling  it  may  crystallize.  Lastly,  drain  the  crystals, 
auJ  dry  thetn  on  bibulous  paper."  U.  S.  1870. 
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Diluted  Hydrochloric  Acid  two  fluidounces,  or  a  sufficiency  ;  Solution  of  Ammonia, 
Distilled  Water,  of  each,  a  sufficiency.  Macerate  the  Opium  for  twenty-four  hours 
with  two  pints  [Imperial  measure]  of  the  Water,  and  decant.  Macerate  the  residue 
for  twelve  hours  with  two  pints  [Imp.  meas.]  of  the  Water,  decant,  and  repeat  the 
process  with  the  same  quantity  of  the  Water,  subjecting  the  insoluble  residue  to  strong 
pressure.  Unite  the  liquors,  evaporate  in  a  water-bath  to  the  bulk  of  one  pint  [Imp. 
meas.],  and  strain  through  calico.  Pour  in  now  the  Chloride  of  Calcium  previously 
dissolved  in  four  fluidounces  of  Distilled  Water,  and  evaporate  until  the  solution  is  so 
far  concentrated  that,  upon  cooling,  it  becomes  solid.  Envelop  the  mass  in  a  double 
fold  of  strong  calico,  and  subject  it  to  powerful  pressure,  preserving  the  dark  fluid 
which  exudes.  Triturate  the  squeezed  cake  with  about  half  a  pint  [Imp.  meas.]  of 
boiling  Distilled  Water,  and,  the  whole  being  thrown  upon  a  paper  filter,  wash  the 
residue  well  with  boiling  Distilled  Water.  The  filtered  fluids  having  been  evaporated 
as  before,  cooled,  and  solidified,  again  subject  the  mass  to  pressure  ;  and,  if  it  be  still 
much  colored,  repeat  this  process  a  third  time,  the  expressed  liquids  being  always 
preserved.  Dissolve  the  pressed  cake  in  six  fluidounces  of  boiling  Distilled  Water  ; 
add  the  Animal  Charcoal,  and  digest  for  twenty  minutes ;  filter,  wash  the  filter  and 
charcoal  with  boiling  Distilled  Water,  and  to  the  solution  thus  obtained  add  the  Solu- 
tion of  Ammonia  in  slight  excess.  Let  the  pure  crystalline  Morphia  which  separates 
as  the  liquid  cools,  be  collected  on  a  paper  filter,  and  washed  with  cold  Distilled  Water 
until  the  washings  cease  to  give  a  precipitate  with  a  solutioD  of  nitrate  of  silver  acidu- 
lated by  nitric  acid. 

'*  From  the  dark  liquids  expressed  in  the  above  process  an  additional  product  may 
be  obtained  by  diluting  them  with  distilled  water,  precipitating  with  solution  of  potash 
added  in  considerable  excess,  filtering,  and  supersaturating  the  filtrate  with  hydrochlo- 
ric acid.  This  acid  liquid  digested  with  a  little  animal  charcoal,  and  again  filtered, 
gives  upon  the  addition  of  ammonia  a  small  quantity  of  pure  morphia. 

"Diffuse  the  pure  morphia  obtained  as  above,  through  two  fluidounces  of  boiling 
Distilled  Water  placed  in  a  porcelain  capsule  kept  hot,  and  add,  constantly  stirring, 
the  Diluted  Hydrochloric  Acid,  proceeding  with  caution,  so  that  the  morphia  may 
be  entirely  dissolved,  and  a  neutral  solution  obtained.  Set  aside  to  cool  and  crystal- 
lize. Drain  the  crystals,  and  dry  them  on  filtering  paper.  By  further  evaporating 
the  mother-liquor,  and  again  cooling,  additional  crystals  are  obtained."  Br. 

The  British  process  is  based  upon  the  plan,  originally  suggested  by  Wittstock, 
improved  by  Dr.  Wm.  Gregory,  and  adopted  in  the  Edinburgh  Pharmacopoeia,  of 
obtaining  hydrochlorate  of  morphine  immediately  from  opium  without  the  use  of 
alcohol.  The  meconate  and  a  little  sulphate  of  morphine  extracted  by  water  from 
opium  are  decomposed  by  chloride  of  calcium,  yielding  hydrochlorate  of  morphine 
in  solution,  and  meconate  and  sulphate  of  calcium  as  precipitates.  The  next  step 
consists  in  purifying  the  solution  of  the  hydrochlorate  by  repeated  evaporation, 
crystallization,  expression,  and  re-solution,  and  finally  the  action  of  animal  charcoal; 
the  dark  expressed  liquors  being  set  aside  for  future  operation.  The  third  step  in 
the  process  is  to  obtain  the  morphine  separate  by  precipitation  by  means  of  ammo- 
nia from  the  solution  of  the  hydrochlorate.  Lastly,  the  crystallized  morphine  is  recon- 
verted, by  treatment  with  hydrochloric  acid  and  hot  water,  into  the  hydrochlorate  of 
morphine,  which  crystallizes  from  the  solution  as  it  cools.  The  reserved  expressed 
liquors  are  united,  and  made  to  give  up  their  morphine  by  the  reagency  of  potassa 
in  excess,  which  at  once  separates  and  dissolves  the  alkaloid.  The  solution  yields  it 
in  a  crystalline  state  on  the  addition  of  hydrochloric  acid  in  excess,  and  afterwards 
of  ammonia.  The  morphine  thus  obtained  is  added  to  that  first  procured,  and 
with  it  again  converted  into  the  hydrochlorate.  Dr.  Christison  says,  in  favor  of 
Dr.  Gregory's  process,  that  the  Edinburgh  manufacturers,  who  follow  it,  produce 
a  salt  of  unrivalled  purity  and  cheapness.  But  it  is  much  better  calculated  for 
the  large  laboratory  of  the  manufacturing  chemist,  than  for  the  smaller  opera- 
tions of  the  apothecary,  who  will  probably  find  the  U.  S.  process  of  1870  more 
convenient. 

Hydrochlorate  of  morphine  procured  by  the  old  Edinburgh  process  is  free  from 
narcotine,  but  always  contains  a  portion  of  hydrochlorate  of  codeine,  which,  how- 
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ever,  is  scarcely  sufficient  to  affect  its  operation  upon  the  system.  Dr.  Christisou 
found  the  proportion  to  vary  between  a  60th  in  the  hydrochlorate  prepared  from 
good  Turkey  opium,  a  30th  in  that  from  inferior  samples  of  the  same  variety,  and  a 
12th  in  that  from  the  East  Indian.  This  impurity  may  be  separated  by  precipitating 
the  morphine  by  means  of  ammonia,  the  codeine  being  left  in  solution ;  and  this,  no 
doubt,  is  the  object  of  the  last  step  of  the  present  British  process,  previously  to  the 
final  conversion  of  the  morphine  into  the  hydrochlorate. 

The  late  Dr.  A.  T.  Thomson  published  a  process  for  procuring  hydrochlorate  of 
morphine,  which  he  found  considerably  more  productive  than  the  method  usually 
adopted.  After  macerating  the  opium  in  water,  as  directed  by  the  College,  for  thirty 
hours,  and  expressing,  he  rubbed  it  in  a  mortar  with  an  equal  weight  of  pure  white 
sand,  and  enough  water  to  form  the  mixture  into  a  paste,  which  he  placed  in  a  per- 
colator, and  subjected  to  the  action  of  distilled  water  till  the  fluid  passed  without 
color  and  taste.  He  then  concentrated  the  liquor  to  the  consistence  of  a  thin  syrup, 
added  acetate  of  lead,  diluted  the  solution  with  twice  its  bulk  of  distilled  water, 
allowed  it  to  stand  for  twenty-four  hours,  decanted  the  supernatant  liquid,  washed 
the  precipitate  with  warm  water,  added  the  washings  to  the  decanted  solution,  and 
concentrated  to  one-half.  To  free  the  liquid  from  any  remaining  acetate  of  lead,  he 
added  diluted  sulphuric  acid  in  slight  excess,  decanted  the  liquid  from  the  precipi- 
tate, washed  the  latter,  added  the  washings  to  the  solution,  and  boiled  for  some 
minutes  to  drive  off  acetic  acid.  To  convert  the  sulphate  of  morphine  now  con- 
tained in  the  solution  into  hydrochlorate,  he  added  a  saturated  solution  of  chloride 
of  barium,  washed  the  precipitate,  evaporated  the  conjoined  washings  and  solution 
to  the  point  of  crystallization,  pressed  the  crystals,  diluted  and  again  evaporated  the 
mother-liquor  so  long  as  it  afforded  crystals,  which  were  purified  by  means  of  animal 
charcoal,  and  by  repeated  solution,  evaporation,  and  crystallization.  (P.  J,  Tr.,  i. 
459.) 

Hydrochlorate  of  morphine  crystallizes  in  "  white,  feathery,  flexible,  acicular 
crystals  of  a  silky  lustre,  permanent  in  the  air,  odorless,  having  a  bitter  taste,  and 
a  neutral  reaction.  Soluble  in  24  parts  of  water  and  in  63  parts  of  alcohol  at  15°  C. 
(59°  F.);  in  about  0-5  part  of  boiling  water  and  in  31  parts  of  boiling  alcohol ;  in- 
soluble in  ether.  When  heated  to  130°  C.  (266°  F.),  the  salt  loses  its  water  of 
crystallization  (14-38  per  cent.).  When  heated  on  platinum  foil,  it  is  entirely  dissi- 
pated. Solution  of  soda  or  potassa  added  to  an  aqueous  solution  of  the  salt  throws 
down  a  white  precipitate,  which  is  soluble  in  an  excess  of  the  alkali.  The  precipi- 
tate is  affected  by  reagents  in  the  same  manner  as  morphine  (see  Morphina).  The 
aqueous  solution  yields,  with  test-solution  of  nitrate  of  silver,  a  white  precipitate, 
insoluble  in  nitric  acid,  but  soluble  in  ammonia."  U.  S.  A  saturated  solution  in 
boiling  water  forms  a  solid  crystalline  mass  on  cooling.  Dr.  Christison  constantly 
found  the  crystals,  when  dried  at  150°,  to  contain  12-7  per  cent,  of  water;  and  the 
Edinburgh  College  stated  that  the  loss  of  weight  at  212°  is  not  above  13  per  cent. 
The  salt  may  be  known  to  be  a  hydrochlorate  by  responding  to  the  oflacinal  test  with 
nitrate  of  silver.  Potassa  throws  down  from  its  solution  a  precipitate  which  is  redis- 
solved  by  an  excess  of  the  alkali.  The  salt  is  affected  by  heat,  nitric  acid,  iodic  acid, 
ferric  chloride,  and  chlorine  followed  by  ammonia,  in  the  same  manner  as  mor- 
phine. Sugar  is  said  to  have  been  used  largely  in  the  adulteration  of  this  salt. 
It  may  be  detected  by  Trommer's  test.  (See  Saccharum.)  "  Twenty  grains  of 
the  salt  dissolved  in  half  a  [fluid]ounce  of  warm  water,  with  ammonia  added  in 
the  slightest  possible  excess,  give  on  cooling  a  crystalline  precipitate,  which,  when 
washed  with  a  little  cold  water,  and  dried  by  exposure  to  the  air,  weighs  15-18 
grains."  Br. 

This  preparation  of  morphine  is  much  used  in  Great  Britain,  but  in  this  coun- 
try less  than  either  the  sulphate  or  the  acetate.  (For  medical  properties,  see  uMor- 
phiiia.^ 

Off.  Prep.  Liquor  Morphias  Hydrochloratus,  Br.;  Suppositoria  MorphiaD,  Br.; 
Trochisci  Morphise,  Br.;  Trochisci  Morphias  et  Ipecacuanhas,  Br. 
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MORPHIX.E  SULPHAS.  U.S.    Sulphate  of  Morphine. 

(MOB-PHi'yjE  Sf  L'PHAS.) 
(Ci7  Hi9  NOs),.  H,  SO4.  5HsO  ;  758.  Cm  Ha  N0».  HO  SOj.  5H0;  379. 

Morphiae  Sulphafl,  U.S.  1S70;  Morphinum  Sulfuricnm,  P.G.;  Sulfas  Morphicus;  Solphate  of 

Morphia:  Sulfate  de  Morphine,  Fr.;  Schwefelsaures  Morphin,  G. 

^0  process  is  given  in  the  U.  S.  P.  18S0  ;  that  of  U.  S.  P.  1870  is  appended.* 

lu  the  process  of  1870  the  morphine  b  known  to  be  saturated  when  it  is  wholly  dis- 
solved by  the  water.  To  ascertain  whether  the  acid  is  added  in  excess,  litmus  paper 
may  be  resorted  to.  If  the  morphine  employed  contain  narcotine,  this  will  remain 
in  the  mother-liquor,  and  will  not  contaminate  the  product.  The  mother-liquor 
remaining  after  the  first  crystallization  may  be  evaporated  so  as  to  afford  a  fresh 
supply  of  the  sulphate ;  but,  if  the  morphine  was  not  originally  quite  pure,  the 
second  product  will  contain  the  impurities,  and  should  not  be  used  till  it  has  under- 
gone further  preparation.  When  impure  morphine  is  employed,  the  mother-liquor 
should  be  mixed  with  alcohol,  or  boiled  with  purified  animal  charcoal  and  filtered, 
and  then  decomposed  by  ammonia,  which  will  precipitate  the  morphine,  ^his  may 
be  converted  into  the  sulphate  in  the  manner  directed  by  the  Pharmac-opceia. 

Another  mode  of  obtaining  sulphate  of  morphine  is  to  dissolve  the  alkaloid  in 
boiling  alcohol  of  36°  Baume  (sp.  gr.  0  8428),  saturate  it  while  hot  with  sulphuric 
acid,  add  purified  animal  charcoal,  boil  for  a  few  minutes,  and  filter  the  solution  at 
the  boiling  temperature.  Upon  cooling,  it  deposits  most  of  the  sulphate ;  and  the 
remainder  may  be  obtained  by  evaporating  the  mother-liquor. 

In  the  evaporation  of  the  solution  of  this  salt,  care  should  be  taken  not  to  carry 
the  heat  too  far ;  for,  when  pushed  to  incipient  decomposition  with  an  excess  of 
acid,  a  new  substance  is  formed  containing  no  morphine.  This  salt  is  sometimes 
adulterated.  Mr.  D.  B.  Dott  met  with  a  sample  in  the  English  market,  which  con- 
tained 34-63  per  cent,  of  anhydrou.s  sodium  sulphate.  {P.  J.  Tr.,  August  4.  1877.) 

Sulphate  of  morphine  crystallizes  in  beautifully  white,  minute,  feathery  crystals, 
"  of  a  silky  lustre,  permanent  in  the  air,  odorless,  having  a  bitter  taste  and  a  neutr.1l 
reaction.  Soluble  in  24  parts  of  water  and'in  702  parts  of  alcohol  at  15°  C.  (59° 
F.) ;  in  0  75  part  of  boiling  water  and  in  144  parts  of  boiling  alcohol.  When 
heated  to  130°  C.  (266°  F.),  the  salt  loses  its  water  of  crystallization  (11-87  per 
cent.).  When  heated  on  platinum  foil,  it  is  entirely  dissipated.  Solution  of  soda 
or  potassa  added  to  an  aqueous  solution  of  the  salt  throws  down  a  white  precipitate, 
which  is  soluble  in  an  excess  of  the  alkali.  The  precipitate  is  affected  by  reagents 
in  the  same  manner  as  morphine  (see  Morphina).  The  aqueous  solution  yields, 
with  test-solution  of  chloride  of  barium,  a  white  precipitate  insoluble  in  hydrochlo- 
ric acid."  U.  S.  By  exposure  to  a  heat  of  120°  C.  (248°  F.)  it  loses  9-66  parts 
of  the  water,  but  cannot  be  deprived  of  the  remainder  without  decomposition. 
{Liebig.)  The  oflScinal  tests  for  it  are  those  for  sulphuric  acid  and  for  morphine. 
Considerable  discussion  has  taken  place  recently  in  the  pharmaceutical  journals 
about  the  solubility  in  water  of  sulphate  of  morphine.  Owing  to  the  ease  with 
which  the  salt  parts  with  its  water  of  crystallization,  even  at  ordinary  temperatures, 
it  is  not  difficult  to  account  for  some  of  the  discrepancies  that  exist  in  the  text- 
books on  this  subject.  Yet  there  can  be  no  doubt  that  the  heretofore  commonly 
quoted  solubility,  "  twice  its  weight  of  cold  water,"  is  an  oft-repeated  error.  Prof. 
J.  U.  Lloyd  {N.R.,  May,  1882)  found  it  soluble  in  21-60  parts  of  cold  water. 
Prof.  F.  B.  Power,  after  a  determination  by  precipitation  with  barium  chloride, 
found  a  commercial  specimen  of  undoubted  purity  to  require  very  nearly  24  parts 
of  cold  water,  and  the  U.  S.  P.  1880  has  adopted  his  results.  {A.J.  P.,  1882,  p. 
97.)  Virgil  Coblentz  subsequently  examined  five  commercial  samples,  and  practi- 
cally confirmed  Prof  Power's  results,  finding  the  specimens  soluble  respectively  in 
21-38,  23-90,  2318,.  17-69,  and  1897  parts  of  water.     Mr.  D.  B.  Dott  criticises 

*  "Take  of  Morphia,  in  fine  powder,  a  trotjounee  :  Distilled  VTatT  half  a  pint ;  Diluted  Sul- 
phuric Acid  a  mifficient  qitantiiif.  Mix  the  Morphia  with  the  Distilled  Water,  then  carefnllj  drop 
in  Diluted  Sulphuric  Acid,  constantly  stirring  until  the  Morphia  is  neutralized  and  dissolved. 
Evaporate  the  solution,  by  means  of  a  water-bath,  so  that  on  cooling  it  may  erystalliie.  Lastly, 
drain  the  crystals,  and  dry  them  on  bibulous  paper."  U.S.  1870. 
61  *^ 
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the  methods  employed  by  Prof.  J.  U.  Lloyd,  and  to  some  extent  those  of  Prof. 
Power,  but  fails  to  establish  a  different  result.  {P.  J.  Tr.,  1882,  p.  252.)  The 
dose  is  from  an  eighth  to  a  quarter  of  a  grain  (0-008  to  0016  Gm.),  which  may 
be  given  in  pill  or  solution.  The  solution  of  sulphate  of  morphine  formerly  officinal 
was  made  by  dissolving  1  grain  of  sulphate  of  morphine  in  1  fluidounce  of  dis- 
tilled water,  and,  although  the  solution  is  more  stable  than  any  other  of  the  mor- 
phine salts  in  common  use,  it  will  in  time  become  weakened  through  the  presence  of 
microscopic  plants  belonging  to  the  Confervoideae,  and  hence  it  is  not  desirable  to  keep 
it  on  hand.  According  to  Prof.  Hamberg,  of  Stockholm,  the  sulphate  should  be 
dissolved  in  boiling  distilled  water  which  is  free  from  ammonia,  phosphoric,  nitric, 
and  nitrous  acids  ;  the  solution  should  be  filtered  through  paper  not  previously  moist- 
ened, and  is  best  preserved  in  small  well-filled  vials  closed  with  a  glass  stopper. 
{Phar.  Zeitimg,  No.  49;  A.  J.  P.,  1881.)  It  is  asserted  by  M.  Vidal  that  the 
addition  of  chloral  to  a  solution  of  morphine  renders  it  much  less  liable  to  sponta- 
neous change.  This  statement,  if  it  be  true,  is  important.  He  adds  to  the  solution  a 
quantity -of  chloral  equivalent  to  twice  the  weight  of  the  morphine  it  contains,  and 
affirms  that  the  injection  of  this  mixture  is  not  painful.  According  to  a  writer  in 
the  Druggists  Circular,  when  ether  is  added  to  a  strong  alcoholic  solution  of  sul- 
phate of  morphine,  the  salt  crystallizes  in  the  course  of  a  few  hours.  {^Phila.  Med. 
Times,  iv.  352.)  The  same  effect  apparently  is  produced  to  some  extent  with  the 
watery  solution.  (For  medical  properties,  see  Morphina  and  Morphinse,  Acetas.) 

Off.  Prep.  Pulvis  Morphinae  Compositus ;  Trochisci  Morphinae  et  Ipecacuanhse, 
U.S. 

MOSCHUS.   U.S.    Musk. 
(mos'chCs.) 

"  The  dried  secretion  from  the  preputial  follicles  of  Moschus  moschiferus.  Linne. 
(CT/ss,  Mammalia;  OrcZer,  Ruminantia.)"  U.S.  "  The  inspissated  and  dried  secre- 
tion from  the  preputial  follicles."  Br. 

Muse,  Fr.;  Bisam,  Moschus,  G.;  Musehio,  It.;  Alinizcle,  Sj). 

Gen.  Gh.  Horns  none.  Fo7-e  teeth  eight  in  the  lower  jaw.  Tusks  one  on  each 
side,  in  the  upper  jaw,  projecting  out  of  the  mouth. 

Jfoschus  moschiferus.  Gmelin,  Si/st.  Nat.  i.  172  ;  Reese's  Cyclopstdia.  This 
animal  bears  a  close  resemblance  to  the  deer  in  shape  and  size.  It  is  usually  about 
three  feet  in  length  and  two  feet  high,  with  haunches  considerably  more  elevated 
than  the  shoulders.  From  its  upper  jaw  two  tusks  project  downwards  out  of  the 
mouth,  each  about  two  inches  long,  curved  backwards,  and  serving  to  extract  the 
roots  which  are  used  as  food  by  the  animal.  The  ears  are  long  and  narrow,  and  the 
tail  very  short.  The  fleece,  consisting  of  strong,  elastic,  undulated  hairs,  varies  in 
color  with  the  season,  the  age  of  the  animal,  and  perhaps  the  place  which  it  inhabits. 
The  general  color  is  a  deep  iron-gray.  The  individual  haiirs  are  whitish  near  the 
root,  and  fawn-colored  or  blackish  towards  the  tip.  The  musk  is  contained  in  an 
oval,  hairy,  projecting  sac,  found  only  in  the  male,  situated  between  the  umbilicus 
and  the  prepuce,  from  two  to  three  inches  long,  and  from  one  to  two  broad,  opening 
by  a  small  hairy  orifice  at  its  anterior  part,  and  marked  posteriorly  by  a  groove  or 
furrow  which  corresponds  with  the  opening  of  the  prepuce.  It  is  lined  internally 
by  a  smooth  membrane,  thrown  into  a  number  of  irregular  folds,  forming  incomplete 
partitions.  In  the  vigorous  adult  animal,  the  sac  sometimes  contains  six  drachms 
of  musk ;  but  in  the  old,  seldom  more  than  two  drachms,  and  none  in  the  young.* 
The  musk  is  secreted  by  the  lining  membrane,  and  in  the  living  animal  forms  a  con- 
sistent mass,  which,  on  the  outside,  is  compact,  and  marked  with  the  folds  of  the 
membrane,  but  is  less  firm  towards  the  centre,  where  there  is  sometimes  a  vacant 
space.  As  first  secreted  it  is  probably  liquid,  and  a  portion  is  occasionally  forced 
out  by  the  animal,  to  which  it  communicates  its  odor.  The  musk  deer  inhabits 
the  vast  mountainous  regions  of  Central  Asia,  extending  from  India  to  Siberia,  and 

*  According  to  Col.  Frederick  Markhnni,  as  much  as  two  ounces  are,  sometimes  found,  nnd,\the 
average  for  a  full-grown  animal  is  an  ounce  ;  but,  as  many  of  the  deer  are  killed  young,  the  pods 
in  tha  market  do  not  contain  more  than  half  an  ounce  upon  an  average.  He  states  tlint  the  musk 
of  the  young  animal  is  not  so  strong  as  that  of  the  old,  but  much  pleasanter.  {P.  J.  Tr.,  xv.  472.) 
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from  the  country  of  the  Turcomans  to  China.  It  is  an  active  and  timid  anima^, 
{•prinsring  from  rock  to  rock  with  surprising  agility,  and  frequenting  the  snowy 
recesses  and  most  inaccessible  crags  of  the  mountains.  Concealing  itself  during  the 
day,  it  chooses  the  night  for  roaming  in  search  of  food,  and,  though  said  to  be 
abundant  in  its  native  regions,  is  taken  with  difficulty.  It  is  hunted  for  its  hide, 
as  well  as  for  the  musk.  The  natives  often  take  it  by  snaring.  As  soon  as  the 
animal  is  killed,  the  sac  is  cut  off,  dried,  and  sent  into  the  market.* 

3Iusk  varies  in  quality  with  the  country  inhabited  by  the  animal.  That  procured 
from  the  mountains  on  the  southern  borders  of  Siberia,  and  brought  into  the  market 
through  Russia,  is  comparatively  feeble.  The  best  is  imported  from  China,  and  is 
said  to  be  the  product  of  Tonquin.  A  variety  intermediate  between  these  is  pro- 
cured in  the  Himalaya  Mountains  and  Thibet,  and  sent  to  Calcutta.  This  is  some- 
times enclosed  in  the  membranous  lining  of  the  sac,  without  the  hairy  envelope,  and 
in  this  condition  is  said  to  be  quite  equal  if  not  superior  to  that  surrounded  by  the 
skiu,  as  in  the  former  condition  it  dries  readily  in  the  sun,  while  in  the  latter  the 
aid  of  artificial  heat  is  deemed  necessary,  by  which  the  musk  may  sometimes  be 
injured.  (F.  Peake,  P. »/.  Jr.,  Feb.  1861.)  We  derive  our  chief  supply  from 
Canton,  though  portions  are  occasionally  brought  hither  from  Europe. 

Two  varieties  are  known  in  commerce,  the  Chinese  and  Russian.  Both  come  in 
sacs,  convex  and  hairy  on  one  side,  flat  and  destitute  of  hair  on  the  other.  The 
hairs  are  brownish  yellow,  grayish,  or  whitish,  stiff  and  short,  and  arranged  con- 
centrically around  the  orifice  of  the  sac.  The  Chinese,  which  is  the  most  highly 
valued,  is  in  bags  of  a  rounder  shape,  covered  with  brownish  yellow  or  reddish 
brown  hairs,  and  containing  at  most  a  drachm  and  a  half  of  large-grained^ dark, 
strong-scented  musk,  of  an  ammoniacal  odor.  The  Russian  is  in  longer  and  larger 
bags,  small-grained,  of  a  light  yellowish  brown  color,  and  of  a  weaker  and  more 
fetid  odor,  with  less  smell  of  ammonia. 

Properties.  Musk  is  in  grains  or  lumps  concreted  together,  soft  and  unctuous  to 
the  touch,  and  of  a  reddish  brown  or  ferruginous  color  resembling  that  of  dried 
blood.  Some  hairs  of  the  pod  are  generally  mixed  with  it.  It  is  officinally  de- 
scribed as  "  in  irregular,  crummy,  somewhat  unctuous  grains,  dark  reddish  brown, 
of  a  peculiar,  penetrating  and  persistent  odor,  and  bitterish  taste.  It  is  contained 
in  oval  or  roundish  sacs  about  one  and  one-half  to  two  inches  (4  to  5  cm.)  in 
diameter,  on  one  side  invested  with  a  smoothish  membrane,  on  the  other  side 
covered  with  stiff,  appressed,  grayish  hairs,  concentrically  arranged  around  two 
orifices  near  the  centre.  About  10  per  cent,  of  Musk  is  soluble  in  alcohol,  the 
tincture  being  light  brownish  yellow,  and  on  the  addition  of  water  becoming  slightly 
turbid.  About  50  per  cent,  of  Musk  is  soluble  in  water,  the  solution  being  deep 
brown,  faintly  acid,  and  strongly  odorous."  U.  S.  The  odor  is  strong,  penetrating, 
and  so  difiiisive  that  one  part  of  musk  communicates  its  smell  to  more  than  3000 
parts  of  inodorous  powder.  (/?e.)  In  some  delicate  individuals,  it  produces  head- 
ache and  other  disagreeable  symptoms,  and  has  even  caused  convulsions.  The 
taste  is  bit^r,  disagreeable,  and  somewhat  acrid.  The  color  of  the  powder  is  red- 
dish brown.  Musk  is  inflammable,  burning  with  a  white  flame,  and  leaving  a  light 
spongy  charcoal.  Reduced  to  ashes,  it  leaves  about  5  per  cent,  of  residue,  containing 
potassa,  lime,  magnesia,  iron,  carbonic,  phosphoric,  and  sulphuric  acids,  chlorine,  and 
traces  of  ferrocyanide  of  potassium  and  sulphide  of  ammonium.  (  W.  Bematzik.) 
It  yields,  upon  analysis,  a  great  number  of  proximate  principles.  Guibourt  and 
Blondeau  obtained  water,  ammonia,  stearin,  olein,  cholesterin,  an  oily  acid  combined 
with  ammonia,  volatile  oil,  chloride  of  ammonium,  chlorides  of  potassium  and  cal- 
cium, an  uncertain  acid  combined  with  ammonia,  potassa,  and  lime,  gfelafid^alfcu- 
men,  fibrin,- a  highly  carbonaceous  matter  soluble  in  water,  a  soluble  calcareous  salt 
with  a  combustible  acid,  carbonate  and  phosphate  of  calcium,  hair,  and  sand.  (Annal. 
de  Chim.  et  de  Phys.,  ix.  327.)  Besides  these  constituents,  Geiger  and  Reinman 
found  a  peculiar  bitter  resin,  osmazome,  and  a  peculiar  substance  in  part  combined 

*  Attention  has  been  drawn  by  Dr.  E.  Bertherand  to  the  excrement  of  the  Algerian  Gazelle, 
Antilope  Dorcas,  L.,  which  possesses  a  powerful  musk-like  odor.  It  is  said  to  contain  aboat  7  per 
cint.  of  an  acid  resin  (?)  of  a  muskj  odor.   (Jr.  A.  P.  Ainoc,  xxvi.  332.) 
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with  ammonia.  According  to  Guibourt  and  Blondeau,  it  contains  47  per  cent,  of 
volatile  matter,  thought  by  some  to  be  chiefly  ammonia,  by  others  to  be  a  compound 
of  ammonia  and  volatile  oil.  Theimann  obtained  only  from  10  to  15  per  cent.  But 
the  quantity  of  volatile  as  well  as  of  soluble  matter  varies  exceedingly  in  different 
specimens.  Thus,  Theimann  found  from  80  to  90  per  cent,  of  matter  soluble  in 
water,  Buchner  only  5-1-5  per  cent.,  and  other  chemists  intermediate  proportions. 
The  proportion  soluble  in  alcohol,  as  ascertained  by  different  experimenters,  varies 
from  25  to  62  per  cent.  Ether  is  a  good  solvent.  The  watery  infusion  has  a  yel- 
lowish brown  color,  a  bitterish  taste,  a  strong  smell  of  musk,  and  an  acid  reaction. 
The  alcoholic  tincture  is  transparent,  and  of  a  reeidish  brown  color,  with  the  peculiar 
odor  of  the  medicine.  The  action  of  potassa  upon  musk  is  accompanied  with  the 
extrication  of  ammonia,  and  an  increase  of  its  peculiar  odor.  By  the  influence  of 
heat  and  moisture  long  continued,  ammonia  is  developed,  which  acts  upon  the  fatty 
matter,  producing  a  substance  resembling  adipocere,  but,  according  to  Guibourt, 
without  diminishing  the  activity  of  the  medicine.  The  correctness,  however,  of 
this  opinion  is  perhaps  questionable ;  and  it  is  advisable  to  preserve  the  musk  as 
much  as  possible  unaltered.  When  kept  in  glass  bottles,  in  a  situation  neither 
moist  nor  very  dry,  it  remains  for  a  great  length  of  time  without  material  change. 
The  odor  of  musk  is  very  much  diminished  by  mixing  it  with  emulsion  or  syrup 
of  bitter  almonds,  or  cherry-laurel  water.  From  the  experiments  of  Wimmer,  it 
appears  that  musk  loses  its  odor  when  rubbed  with  kermes  mineral,  or  golden  sul- 
phur of  antimony,  and  reacquires  it  on  the  addition  of  a  little  solution  of  ammonia. 
(^Pharm.  Centralh.,  1843,  p.  406.)  Camphor  rubbed  up  with  musk  is  also  said  to 
destroy  its  odor. 

Adulterations.  The  price  of  this  medicine  is  so  high,  and  its  sources  so  limited, 
as  to  offer  strong  temptations  to  adulteration  ;  and  little  genuine  unmixed  musk  is 
to  be  found  in  the  market.  The  sophistication  commences  in  China,  and  is  com- 
pleted in  Europe  and  this  country.  A  common  practice  in  the  East  is  to  open  the 
sac,  and  to  supply  the  place  of  the  musk  with  an  adulterated  mixture.  Sometimes 
the  scrotum  of  the  animal  is  filled  with  this  mixture,  and  not  unfrequently  the  sacs 
are  made  out  of  the  skin.  Dried  blood,  from  its  resemblance  to  musk,  is  one  of  the 
most  common  adulterations ;  but,  besides  this,  sand,  lead,  iron-filings,  hair,  animal 
membrane,  tobacco,  the  dung  of  birds,  wax,  benzoin,  storax,  asphaltum,  artificial 
musk,  and  other  substances  are  introduced.  These  are  mixed  with  a  portion  of 
musk,  the  powerful  odor  of  which  is  diffused  through  the  mass  and  renders  the  dis- 
covery of  the  fraud  sometimes  difficult.  It  is  said  that  the  Chinese  sometimes  mix 
the  musk  of  Tonquin  with  that  of  Siberia,  The  bags  containing  the  drug  should 
have  the  characters  before  described  as  belonging  to  the  natural  sac,  and  should  pre- 
sent no  evidence  of  having  been  opened.  The  slit  is  sometimes  carefully  sewed  up, 
sometimes  glued  together.  The  former  condition  may  be  discovered  by  close  inspec- 
tion, the  latter  by  immersion  in  hot  water.  When  the  bag  is  made  from  any  other 
portion  of  the  skin,  the  difference  may  be  detected,  according  to  Mr.  Neligan,  by  a 
microscope  which  magnifies  300  diameters.  The  genuine  hairs  exhibit  innumerable 
cells,  which  are  wanting  in  the  spurious.  {Chem.  Gaz.,  Feb,  1846,  p.  V9.)  Musk 
which  burns  with  difficulty,  has  a  feeble  odor  and  a  color  either  pale  or  entirely 
black,  feels  gritty  to  the  finger,  is  very  moist  so  as  to  lose  much  weight  in  drying, 
or  contains  obvious  impurities,  should  be  rejected.  Russian  musk  is  said  never  to 
be  adulterated  before  leaving  Russia,* 

Medical  Properties  and  Uses.  Musk  is  stimulant  and  antispasmodic,  increas- 
ing the  vigor  of  the  circulation,  and  exalting  the  nervous  energy,  without  producing, 
either  as  an  immediate  or  a  secondary  effect,  any  considerable  derangement  of  the 
purely  cerebral  functions.  Its  medical  uses  are  such  as  may  be  inferred  from  its 
general  operation;  but  peculiar  advantage  may  be  expected  from  it  when  a  prostrate 
state  of  the  system,  attended  with  great   nervous  agitation,  or  irregular  muscular 

"*  For  an  account  of  the  effects  of  numerous  reagents  on  musk,  and  other  modes  of  identification 
as  well  as  of  detecting  adulteration?,  see  a  paper  by  Prof.  W,  Bernatzik,  in  A.J.  P.,  1861,  p. 
427.  There  is  a  discrepanc}'  between  Prof.  Bernatzik's  statement  of  the  solubilities  of  musk  and 
that  of  the  text.  According  to  the  latter,  ether  is  a  good  solvent;  according  to  the  former,  ether 
and  chloroform  possess  scarcely  any  solvent  power. 
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action,  call  for  the  united  influence  of  a  highly  diflfusible  stimulant  and  powerful 
antispasmodic.  Such  are  low  cases  of  typhous  disease,  accompanied  with  subsultus 
tendinum,  tremors,  and  singultus.  Such  also  are  many  instances  of  gout  in  the 
stomach,  and  other  spasmodic  aflfections  of  that  organ.  In  very  obstinate  hiccough 
we  have  found  it  more  effectual  than  any  other  remedy ;  and,  according  to  Dr.  G.  B. 
Wood,  it  is  very  effective  in  those  alarming  convulsions  of  infants  originating  in  spasm 
of  the  intestines.  In  the  laryngismus  stridulus  or  crowing  disease  of  infants,  M. 
Bouchut  relies  mainly  on  musk,  having  found  it  more  efficacious  than  any  of  the 
narcotics.  (^V.  Y.  Med.  Joiirn.,  Sept.  1868,  p.  545.)  The  chief  obstacles  to  its 
general  use  are  its  high  price,  and  the  uncertainty  in  regard  to  its  purity.  Musk 
was  unknown  to  the  ancients.  x\etius  was  the  first  writer  who  noticed  it  as  a  medi- 
cine. It  was  introduced  into  Europe  through  the  Arabians,  from  whose  language 
its  name  was  derived. 

It  may  be  given  in  the  form  of  pill  or  emulsion.  In  preparing  mixtures  of  musk, 
it  is  recommended  to  rub  the  musk  up  first  with  a  very  little  boiling  water,  con- 
taining a  trace  of  solution  of  potassa,  afterwards  with  a  larger  quantity,  and  to  add 
the  liquid  thus  prepared  to  whatever  mixture  may  be  prescribed.  The  insolubility 
of  musk  in  cold  water,  and  its  much  greater  solubility  in  that  liquid  when  boiling 
hot,  render  this  mode  of  preparation  much  preferable  to  rubbing  up  with  cold  water. 
{Journ.  de  Pkarm.  et  de  Chim.,  4e  ser.,  iii.  291.)  The  medium  dose  is  ten  grains 
(065  Gm.),  to  be  repeated  every  two  or  three  hours.  It  may  often  be  administered 
with  great  advantage  in  the  form  of  enema. 

MUCILAGINES.     Mucilages. 

(MU-CI-Lig'l-IfE§.) 

Mucil^iges,  Fr.;  Schleime,  G. 

Mucilage,  in  the  ordinary  acceptation  of  the  term,  and  in  the  sense  in  which  if 
is  employed  in  the  U.  S.  Pharmacopoeia,  is  an  aqueous  solution  of  gum,  or  of  sub 
stances  closely  allied  to  it.  In  the  British  Pharmacopoeia  it  is  applied  also  to  the 
semi-liquid,  jelly-like  substance  resulting  from  the  cooling  of  a  hot  solution  of 
starch. 

MUCILAGO  ACACIA.  U.S.,  Br.    Mucilage  of  Acacia. 

(MU-CI-LA'GO  A-CA'CI-.J:.) 

Macilago  Gummi  Arabici,  P.G.;  Mucilage  of  Gum  Arabic;  Mucilage  de  Gomme  arabique. 
Mucilage  arabique,  Fr.;  Gummischleim.  G. 

"  Acacia,  in  small  fragments,  thirty-four  parts  [or  four  ounces  av.]  ;  Water,  a 
sufficient  quantity.  To  make  one  hundred  parts  [or  about  eight  fluidounces].  Wash 
the  Acacia  with  cold  Water,  then  add  to  it  sixty-six  parts  [or  seven  and  a  half 
fluidounces]  of  Water,  agitate  occasionally  until  it  is  dissolved,  and  strain."  U.  S. 

"  Take  of  Gum  Acacia,  in  small  pieces,  four  ounces  [avoirdupois]  ;  Distilled 
Water  six  fluidounces.  Put  the  Gum  and  Water  into  a  covered  earthen  jar,  and 
stir  them  frequently  until  the  Gum  is  dissolved.  If  necessary,  strain  the  solution 
through  muslin."  Br. 

The  gum  used  for  this  purpose  should  be  in  small  fragments,  or  coarse  powder, 
as  it  is  more  readily  dissolved  in  this  state  than  when  finely  pulverized.  Straining 
is  necessary  to  separate  the  foreign  substances  which  are  often  mixed  with  gum 
arable.  This  mucilage  is  semi-transparent,  almost  colorless  if  prepared  from  good 
gum,  viscid,  tenacious,  of  a  feeble  peculiar  odor,  and  nearly  tasteless.  If  the  solution 
of  gum  should  be  colored,  it  may  be  rendered  colorless  by  the  addition  of  a  concen- 
trated solution  of  chlorine;  and,  by  boiling  for  about  half  an  hour  so  as  to  drive 
off  the  chlorine  and  hydrochloric  acid,  it  may  be  rendered  fit  for  use.  (^Guerin.) 
By  keeping,  mucilage  becomes  sour,  in  consequence  of  the  spontaneous  generation 
of  acetic  acid ;  and  this  happens  even  though  it  be  enclosed  in  well-stopped  bottles. 
But,  according  to  Guerin,  the  solution  of  pure  gum  undergoes  no  change  in  vacuo. 
Heat  in  its  preparation  is  said  to  favor  the  production  of  acid  ;  and  hence  cold  has 
been  substituted  for  boiling  water  in  the  present  formulas.  According  to  R.  Bother 
U4.  J.  P.J  xliv.  113),  if  glycerin  be  employed  in  proportion  of  one  to  eight  of  the 
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mass,  and  the  mixture  of  water  and  it  be  added  to  the  gum  in  a  bottle  and  solution 
secured  by  agitation  at  intervals  over  several  hours,  the  resulting  mucilage  does  not 
spoil.  Archer  &  Co.  have  found  (Ibid.,  xlvi.  469)  that  if  "  Tolu  water"  be  sub- 
stituted for  water  the  mucilage  will  keep  for  months.  The  Tolu  water  is  made  by 
rubbing  two  drachms  of  the  tincture  with  carbonate  of  magnesium  and  two  pints 
of  water,  and  filtering.  Mucilage  is  employed  chiefly  in  the  formation  of  pills,  and 
suspending  insoluble  substances  in  water.  In  prescribing  it  for  mixtures,  it  should 
be  recollected  that  it  is  a  solution  of  definite  strength,  containing,  according  to  the 
U.  S.  formula,  half  an  ounce  of  the  gum  to  each  fluidounce  of  mucilage.  The 
British  mucilage  is  a  little  stronger.  Half  a  fluidounce  is  usually  sufficient  for  a 
bix  or  eight  ounce  mixture.  The  adhesiveness  of  the  mucilage  is  stated  to  be  very 
much  increased  by  the  addition  of  one  part  of  sulphate  of  aluminium  to  one  hun- 
dred and  twenty-five  parts  of  the  mucilage. 

Off.  Prep.  Syrupus  Acaciae,  U.S.;  Trochisci  Acidi  Tannici,  Br.;  Trochisci 
Bismuthi,  Br.;  Trochisci  Catechu,  Br.;  Trochisci  Ferri  Redacti,  Br.;  Trochisci 
Ipecacuanhse,  Br.;  Trochisci  Morphiae,  Br.;  Trochisci  Morphias  et  Ipecacuauhae, 
Br.;  Trochisci  Potassae  Chloratis,  Br.;  Trochisci  Sodae  Bicarbonatis,  Br. 

MUCILAGO  AMYLT.  Br.     3IucUage  of  Starch. 

(MU-Cr-LA'GO  XM'y-Li.) 

Mucilage  d'Amidon,  Fr.;  Starkeschleim,  6.  • 

"  Take  of  Starch  one  hundred  and  twenty  grains  ;  Distilled  Water  ten  fluidounces. 
Triturate  the  Starch  with  the  Water  gradually  added ;  then  boil  for  a  few  minutes, 
constantly  stirring."  Br. 

This  mucilage  has  an  opaline  appearance,  and  gelatinous  consistence,  and  is  much 
used  as  a  vehicle  for  laudanum  and  other  active  medicines  given  in  the  form  of 
enema.  In  consequence  of  its  demulcent  properties,  it  may  be  usefully  employed 
as  an  enema  in  irritation  and  inflammation  of  ihe  mucous  coat  of  the  rectum  and 
large  intestines.  Its  unpleasant  flavor,  when  it  is  prepared  from  ordinary  starch, 
precludes  its  employment  by  the  mouth. 

Off.  Prep.  Enema  Aloes,  Br.;  Enema  Magnesias  Sulphatis,  Br.;  Eoema  Opii, 
Br.;  Enema  Terebinthinae,  Br. 

MUCILAGO  CYDONII.  U.S.     Mucilage  of  Cydonium. 

(MU-CI-LA'GO  CY-DO'NI-I.) 

Mucilage  de  Semences  des  Going,  Fr.;  Quittensamen-Schleim,  G. 

"  Cydonium,  two  parts  [or  thirty-six  grains]  ;  Distilled  Water,  one  hundred,  parts 
[or  four  fluidounces].  Macerate  the  Cydonium  for  half  an  hour,  in  a  covered  ves- 
sel, with  the  Distilled  Water,  frequently  agitating.  Then  drain  the  liquid  through 
muslin,  without  pressure.  This  preparation  should  be  freshly  made,  when  required 
for  use."   U.  S. 

This  is  a  new  oflBcinal  mucilage.  It  is  admirably  adapted  as  an  application  to  the 
eye  in  conjunctivitis,  and  for  a  vehicle  in  gonorrhoea!  injections. 

MUCILAGO  SASSAFRAS  MEDULLA.  U.S.   3Iucilage  of  Sassafras 

Pith. 

(MU-CI-LA'GO  SAS'SA-FRXS  ME-DUL'L^.) 

Mucilage  de  Moelle  de  Sassafras,  Fr.;  Sassafrasmark-Schleim,  G. 

"  Sassafras  Pith,  two  parts  [or  thirty-six  grains]  ;  Water,  one  hundred  parts  [or 
four  fluidounces].     Macerate  for  three  hours,  and  strain."  U.  S. 

This  infusion  may  be  prepared  in  a  much  shorter  time,  if  the  pith  be  broken  into 
small  fragments,  and  the  mixture  often  agitated.  It  is  much  used  as  an  application 
to  the  eye  in  conjunctivitis.  It  mny  be  taken  as  a  drink,  ad  libitum,  in  inflam- 
matory and  febrile  diseases,  particularly  inflammations  of  the  mucous  passages. 
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MUCILAGO  TRAGACANTH.E.  U.  S.,  Br.    Macilage  of  Tragacanth. 

(mu-ci-la'g6  TKAG-A-CAN'TH^.) 

Mucilage  de  Gomme  adragante,  Mucilage  adragant,  Fr.;  Traganthschleim,  G. 

"  Tragacanth,  six  parts  [or  oue  huodred  aud  ninety  grains]  ;  Glycerin,  eighteen 
parts  [or  one  fluidounce]  ;  Water,  a  sufficient  quantity ^  To  make  one  hundred  parts. 
Mix  the  Glycerin  with  seventy -six  parts  [or  five  and  a  half  fluidounces]  of  Water, 
heat  the  mixture  to  boiling,  add  the  Tragacanth,  and  let  it  macerate  for  twenty-four 
hours,  stirring  occasionally.  Then  add  enough  Water  to  make  the  mixture  weigh 
one  hundred  parts  [or  seven  ounces  av.],  beat  it  so  as  to  render  it  of  uniform  con- 
sistence, and  strain  forcibly  through  mu.slin."  If.  S. 

"  Take  of  Tragacanth,  in  powder,  sixty  grains;  Distilled  Water  ten  fluidounces. 
To  the  Water  contained  in  a  pint  bottle  add  the  Tragacanth,  agitate  briskly  for  a  few 
minutes,  and  again  at  short  intervals,  until  the  Tragacanth  is  perfectly  diffused  and 
finally  has  formed  a  mucilage."  Br. 

A  part  only  of  tragacanth  is  soluble  in  water.  The  remainder  swells  up  and 
forms  a  soft  tenacious  mass,  which  may  be  mechanically  mixed  with  water,  but  does 
not  form  a  proper  solution.  Hence  trituration  is  necessary  to  complete  the  incor- 
poration of  the  ingredients.  This  mucilage  is  thick  and  very  viscid,  but  not  per- 
manent, as  the  water  separates  from  the  insoluble  portion  of  the  tragacanth  on 
standing.  It  is  chiefly  used  in  making  pills  and  troches.  The  addition  of  glycerin 
in  the  U.  S.  process  of  18S0  renders  it  more  serviceable  as  an  excipient.  From  its 
great  tenacity,  it  may  be  advantageously  employed  for  the  suspension  of  heavy  in- 
soluble substances,  such  as  the  metallic  oxides,  in  water.  When  kept  long  it  is  apt 
to  undergo  decomposition,  and  to  become  offensive,  but  it  will  keep  well  if  enough 
carbolic  acid  be  added  to  impart  its  characteristic  odor  faintly.  {A.  J.  P.,  1864,  p. 
97.) 

Off.  Prep.  Trochisci  Ferri  Subcarbonatis,  U.  S.;  Trochisci  Magnesias,  IT.  S.;  Tro- 
chisci  Menthae  Piperitae,  U.  S.;  Trochisci  Morphinae  et  Ipecacuanhas,  U.  S.;  Tro- 
chisci Sodii  Carbonatis,  U.  S. 

MUCILAGO  ULML  U.S.     Mucilage  of  Elm. 

(MU-CI-LA'GO  CL'Mi.) 

Mucilage  of  Slippery  Elm  Bark;  Mucilage  d'Ecorce  d'Orme  fauve,  Fr.;  Ulmenrinden-Schleim,  O. 

"  Elm,  sliced  and  dried,  six  parts  [or  one  hundred  and  eight  grains]  ;  Boiling 
Water,  one  hundred  parts  [or  four  fluidounces].  Macerate  for  two  hours,  in  a 
covered  vessel,  and  strain."    U.  S. 

This  may  be  used  ad  libitum  as  a  demulcent  and  nutritious  drink  in  catarrhal 
and  nephritic  diseases,  and  in  inflammatory  intestinal  affections.  It  is  much  em- 
ployed locally  as  a  demulcent  in  inflammation  of  the  skin,  as  in  erysipelas,  etc. 

MYRISTICA.  Z7.5'.,^r.     Nutmeg. 

(MY-RIS'TI-CA.) 

"  The  kernel  of  the  seed  of  Myristica  fragrans.  Houttuyn  (Nat.  Ord.  Myristi- 
caceaej,  deprived  of  its  testa."  U.  S.  "  The  kernel  of  the  seed  of  Myristica  oflScinalis." 
Br. 

Semen  Myristicae,  P.G.;  Nux  Moschata,  Moscade;  Noix  muscade,  Fr.;  Mnskatnuss,  G.;  Noce 
mosehata.  //./  Nuez  moscada.  Sp. 

Myristica  moschata.  Thunberg  ;  Willd.  Sp.  Plant,  iv.  869. — M.  officinalis.  Linn. 
Suppl.  265;  Lindley,  Flor.  Med.  p.  21. — M.  fragrans.  Houttuyn,  Xut.  Hist.  vol. 
ii.,  part  iii.,  p.  333;  B.  &  T.,  218.  The  nutmeg-tree  is  about  thirty  feet  high, 
with  numerous  branches,  and  an  aspect  somewhat  resembling  that  of  the  orange- 
tree.  The  leaves  stand  alternately  on  .short  footstalks,  are"oblong-oval,  pointed, 
entire,  undulated,  oblicjuely  nerved,  bright  green,  and  somewhat  glossy  on  their 
upper  surface,  whitish  beneath,  and  of  an  aromatic  taste.  The  flowers  are  male 
and  female  upon  different  trees.  The  former  are  disposed  in  axillary,  peduncled, 
solitary  clusters ;  the  latter  are  single,  solitary,  and  axillary ;  both  are  minute  aud 
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of  a  pale  yellowish  color.  The  fruit,  which  appears  on  the  tree  mingled  with  the 
flowers,  is  round  or  oval,  of  the  size  of  a  small  peach,  smooth,  at  first  pale  green, 
but  yellow  when  ripe,  and  marked  with  a  longitudinal  furrow.  The  external  cover- 
ing, which  is  at  first  thick  and  fleshy,  and  abounds  in  an  austere,  astringent  juice, 
afterwards  becomes  dry  and  coriaceous,  and,  separating  into  two  valves  from  the 
apex,  discloses  a  scarlet  reticulated  membrane  or  arillus,  commonly  called  mace, 
closely  investing  a  thin,  brown,  shining  shell,  which  contains  the  kernel  or  nutmeg. 
Myristica  moschata  is  a  native  of  the  JMoluccas  and  other  neighboring  islands,  and 
abounds  especially  in  that  small  cluster  distinguished  by  the  name  of  Banda,  whence 
the  chief  supplies  of  nutmegs  were  long  derived.  But  numerous  varieties  of  the 
plant  are  now  cultivated  in  Sumatra,  Java,  Singapore,  Penang,  Ceylon,  and  other 
parts  of  the  East  Indies,  and  have  been  introduced  into  the  Isles  of  France  and 
Bourbon,  Cayenne,  and  several  of  the  West  India  islands.  The  larger  part  of  the 
nutmegs  of  commerce  is,  however,  said  to  still  come  from  the  Dutch  Banda  Islands. 
The  Penang  nutmegs  are  distinguished  by  not  being  limed. 

The  tree  is  produced  from  the  seed.  It  does  not  flower  till  the  eighth  or  ninth 
year;  after  which  it  bears  flowers  and  fruit  together,  without  intermission,  and  is 
said  to  continue  bearing  for  seventy  or  eighty  years.  Little  trouble  is  requisite  in 
its  cultivation.  A  branch  of  the  female  tree  is  grafted  into  all  the  young  plants 
when  about  two  years  old,  so  as  to  insure  their  early  fruitfulness.  In  the  Moluccas 
the  tree  yields  three  crops  annually.  The  fruit  is  gathered  by  the  hand,  and  the 
outside  covering  rejected.  The  mace  is  then  carefully  separated,  so  as  to  break  it  as 
little  as  possible,  is  flattened,  dried  in  the  sun,  and  afterwards  sprinkled  with  salt 
water,  with  the  view  of  contributing  to  its  preservation.  Its  fine  red  color  is  much 
impaired  by  drying.  The  nuts  are  dried  in  the  sun  or  by  ovens,  and  exposed  to 
smoke  till  the  kernel  rattles  in  the  shell.  They  are  then  broken  open ;  and  the 
kernels,  having  been  removed  and  steeped  for  a  short  time  in  a  mixture  of  lime  and 
water,  probably  in  order  to  preserve  them  from  the  attack  of  worms,  are  next  cleaned, 
and  packed  in  casks  or  chests  for  exportation.  Dr.  Lumsdaine  has  found  them 
to  keep  better  if  rubbed  over  with  dry  lime,  than  when  prepared  in  the  moist 
way.  (See  Am.  Journ.  of  Sci.  and  Arts,  Nov.  1851.)  Nutmegs  are  brought  to  this 
country  either  directly  from .  the  East  Indies,  or  indirectly  through  England  and 
Holland.  They  are  also  occasionally  imported  in  small  quantities  from  the  West 
Indies. 

Properties.  The  nutmeg  {nux  moschata^  is  of  a  roundish  or  oval  shape,  obtuse 
at  the  extremities,  marked  with  vermicular  furrows,  of  a  grayish  color,  hard,  smooth 
to  the  touch,  yielding  readily  to  the  knife  or  the  grater,  but  not  very  pulverulent. 
When  cut  or  broken  it  presents  a  yellowish  surface,  varied  with  reddish  brown, 
branching,  irregular  veins,  which  give  to  it  a  marbled  appearance.  These  dark  veins 
abound  in  oily  matter,  upon  which  the  medicinal  properties  depend.  The  odor  of 
nutmeg  is  delightfully  fragrant,  the  taste  warm,  aromatic,  and  grateful.  Its  virtues 
are  extracted  by  alcohol  and  ether.  M.  Bonastre  obtained  from  500  parts,  120  of  a 
white  insoluble  oily  substance,  38  of  a  colored  soluble  oil  (olein),  30  of  volatile  oil, 
4  of  acid,  12  of  fecula,  6  of  gum,  270  of  lignin ;  and  20  parts  were  lost.  The 
volatile  oil  is  obtained  by  distillation  with  water.  (See  Oleum  Myrisficae  ) 

Nutmegs  have  been  punctured  and  boiled  in  order  to  extract  their  essential  oil, 
and  the  orifice  afterwards  closed  so  carefully  as  not  to  be  discoverable  unless  by 
breaking  the  kernel.  The  fraud  may  be  detected  by  their  levity.  They  are  also 
apt  to  be  injured  by  worms,  which,  however,  attack  preferably  the  parts  least  im- 
pregnated with  the  volatile  oil.  The  Dutch  were  formerly  said  to  heat  them  in  a 
stove  in  order  to  deprive  them  'of  the  power  of  germinating,  and  thus  prevent  the 
propagation  of  the  tree.  The  largest  nutmegs  now  command  the  highest  prices. 
They  should  be  rejected  when  very  light,  with  a  feeble  taste  and  smell,  worm-eaten, 
musty,  or  marked  with  black  veins. 

A  kind  of  nutmeg  is  "occasionally  met  with,  ascribed  by  some  to  a  variety  of  M. 
moschata,  by  others  to  a  different  species  (Myristica  fatua),  which  is  distinguished 
irom  that  just  described  by  its  much  greater  length,  its  elliptical  shape,  the  absence 
of  the  dark  brown  veins,  and  its  comparatively  feeble  odor,  and  disagreeable  taste. 
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It  has  been  called  male,  tctld,  or  long  nutmeg,  the  other  being  designated  as  the 
female,  or  cultivated  nutmeg* 

The  concrete  or  expressed  oil  of  nutmeg  ( Oleum  Myristicae.  Expressum,  Br.), 
commonly  called  oil  of  mace,  or  Nutmeg  Butter,  is  obtained  by  bruising  nutmegs, 
exposing  them  in  a  bag  to  steam,  and  then  compressing  them  strongly  between 
heated  plates.  A  liquid  oil  flows  out,  which  becomes  solid  when  it  cools.  Nutmegs 
are  said  to  yield  from  10  to  12  per  cent,  of  this  oil,  but  Fliickiger  and  Hanbury 
obtained  as  much  as  28  per  cent.f  The  best  is  imported  from  the  East  Indies  in 
stone  jars,  or  in  rectangular  blocks  10  inches  long  by  2*  inches  wide,  wrapped  in 
palm  leaves.  It  is  solid,  soft,  unctuous  to  the  touch,  of  a  yellowish  or  orange-yellow 
color  more  or  less  mottled,  with  the  odor  and  taste  of  nutmeg.  It  is  composed, 
according  to  Schrader,  of  52-09  per  cent,  of  a  soft  oily  substance,  yellowish  or 
brownish,  soluble  in  cold  alcohol  and  ether  ;  43-75  of  a  white,  pulverulent,  inodorous 
substance,  insoluble  in  these  liquids ;  and  416  of  volatile  oil.  The  pulverulent  con- 
stituent, which  received  from  Playfair  the  name  of  myristin,  has  a  silky  lustre,  melts 
at  31°  C.  (88°  F.),  and  yields  on  saponification  glycerin  and  myristic  acid,  C^H^gOj. 
Myristin,  C3H.(OCi^H.^,0)3,  is  a  true  fat  or  glyceride  of  myristic  acid.  It  is  also 
found  in  spermaceti,  cocoanuts,  and  in  the  fixed  oil  of  linseed  and  poppy  oil.  It 
may  be  obtained  directly  from  nutmeg  by  exhausting  it  by  means  of  benzol,  filter- 
ing the  liquid,  and  allowing  it  to  crystallize  by  spontaneous  evaporation.  To  purify 
the  product,  it  may  be  dissolved  in  a  mixture  of  two  parts  of  absolute  alcohol  and 
three  of  benzol  with  the  aid  of  heat,  then  filtering  the  liquid  while  hot,  and  setting 
it  aside.  On  cooling,  it  deposits  the  pure  myristin  in  crystals.  {Journ.  de  Pharm., 
Juin,  1859,  p.  471.)  Analyzed  by  KoUer,  the  expressed  oil  was  found  to  contain, 
in  100  parts,  6  of  a  volatile  oil  (Cj^Hjg)  analogous  to  the  oil  of  mace,  70  of  my- 
ristin, 20  of  olein,  3  of  resin,  and  1  of  salts,  etc.  {Arch,  der  Pharm.,  clxxiii.  280.) 
An  inferior  kind  of  the  oil  is  prepared  in  Holland,  and  sometimes  found  in  the 
shops.  It  is  in  hard,  shining,  square  cakes,  lighter  colored  than  that  from  the  East 
Indies,  and  with  less  smell  and  taste.  It  is  supposed  to  be  derived  from  nutmegs 
previously  deprived  of  most  of  their  volatile  oil  by  distillation.  An  artificial  prep- 
aration is  sometimes  sold  for  the  genuine  oil.  It  is  made  by  mixing  various  fatty 
matters,  such  as  suet,  palm  oil,  spermaceti,  wax,  etc.,  adding  some  coloring  substance, 
and  giving  flavor  to  the  mixture  by  the  volatile  oil. 

Medical  Properties  and  Uses.  Nutmeg  unites,  with  the  medicinal  properties 
of  the  ordinary  aromatics,  considerable  narcotic  power.  In  the  quantity  of  two  or 
three  drachms  (7-8  or  11-65  Gm.),  it  has  been  known  to  produce  stupor  and  de- 
lirium ;  and  dangerous  if  not  fatal  consequences  are  said  to  have  followed  its  free 
use  in  India.  It  is  employed  to  cover  the  taste  or  correct  the  operation  of  other 
medicines,  but  more  frequently  as  an  agreeable  addition  to  farinaceous  articles  of 
diet,  and  to  various  kinds  of  drink  in  cases  of  languid  appetite  and  delicate  stomach. 
It  is  usually  given  in  substance,  and  is  brought  by  grating  to  the  state  of  a  powder. 
Mace  possesses  properties  essentially  the  same  with  those  of  nutmeg,  and,  like  that 
medicine,  has  been  known,  when  taken  in  excess,  to  produce  alarming  sensorial  dis- 
turbance. (G.  C.  Watson,  Prov.  Med.  and  S.  Journ.,  Jan.  26,  1848.)  It  is,  how- 
ever, less  used  as  a  medicine.  The  dose  of  either  is  from  five  to  twenty  grains 
(0-33  to  1-3  Gm.).  As  the  virtues  of  nutmeg  depend  chiefly  if  not  exclusively  on 
the  volatile  oil,  the  latter  may  be  substituted,  in  the  dose  of  two  or  five  drops  (0-10 

*  A  few  years  since,  attention  was  called  to  a  California  product,  derived  from  Torreya  Califor- 
nica,  and,  from  its  resemblance  to  nutmeg,  called  Cali/oniia  nutmeg.  It  is,  however,  quite  distinct 
from  the  true  nutmeg,  and  cannot  be  substituted  for  it.  At  the  same  time  a  variety  of  nutmeg 
appeared  in  our  markets,  which  was  at  first  supposed  to  be  the  California  product  referred  to;  but, 
on  examination  by  Prof.  Jos.  Carson,  it  was  found  to  be  the  male,  or  wild  nutmeg,  mentioned  in 
the  text,  and  wholly  distinct  from  the  fruit  of  the  Torreya.  {A.J.  P.,  xxvi.  247,  4y9.) 

t  A  process  for  obtaining  it  by  means  of  carbon  disulphide  has  been  proposed  by  M.  Lepage, 
of  Gisors,  in  France,  and  has  received  the  sanction  of  the  Society  of  Pharmacy  of  Paris.  It  con- 
sists in  treating  the  nutmeg,  thoroughly  comminuted,  with  three  times  its  weight  of  the  liquid  re- 
ferred to,  well  rectified,  agitating  the  mixture  frequently  for  24  hours,  expressing,  repeating  the 
process  with  two  parts  only  of  the  menstruum,  mixing  the  products  of  the  two  macerations,  filter- 
ing in  a  covered  vessel,  and  then  distilling  off  the  disulphide  at  a  temperature  of  160°,  until  the 
residue  is  entirely  deprived  of  the  menstruum.  (Journ.  de  Pharm.,  3e  ser.,  xxxi.  28.) 
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or  0*25  C.c).     The  expressed  oil  is  occasionally  used  as  a  gentle  external  stimulant, 
and  is  an  ingredient  in  the  Emplastrum  Picis  of  the  British  Pharmacopoeia. 

The  ancients  were  wholly  unacquainted  with  the  nutmeg ;  and  Avicenna  is  said 
to  be  the  first  author  by  whom  it  is  noticed. 

Off.  Prep,  of  Nutmeg.  Acetum  Opii,  U.  S.;  Oleum  Myristicae  Expressum,  Br.; 
Pulvis  Aromaticus,  U.  S.;  Pulvis  Catechu  Compositus,  £r.;  Pulvis  Cretae  Aroma- 
tious,  Br.;  Spiritus  Armoraciae  Comp.,  Br.;  Tinctura  Lavandulae  Comp.,  U.  S., 
Br.;  Syrupus  Rhei  Aromaticus,  U.  S.;  Trochisci  Cretge,  U.  S.;  Trochisci  Mag- 
nesiae,  U.  S.;  Trochisci  Sodii  Bicarbonatis,  V.  S. 

Off.  Prep,  of  the  Concrete  Oil.  Emplastrum  Calcfaoiens,  Br.;  Emplastrum  Picis, 
Br. 

MYRRHA.  Z7./Sf.,  ^r.     Ifyrrh. 

(MYR'RHA.) 

"  A  gum-resin  obtained  from  Balsamodendron  Myrrha.  Nees.  (Nat.  Ord.  Bur- 
seraceae.)"  U.  S.  "  A  gum-resinous  exudation  from  the  stem  of  Balsamodendron 
Myrrha."  Br. 

Gumnji-Resina  Myrrha;  Myrrhe,  Fr.,  G.;  Mirra,  //.,  Sp.;  Murr,  Ar.;  Bowl,  Hindoost. 

Though  myrrh  has  been  employed  from  the  earliest  times,  the  plant  which  yields 
it  was  not  determined  till  quite  recently.  The  Amyris  Kataf  o?  Forskhal,  seen  by 
that  traveller  in  Arabia,  was  supposed  by  him  to  be  the  myrrh-tree,  but  without  sufii- 
cient  proof.  Afterwards  Ehrenberg  met  on  the  frontiers  of  Arabia  Felix  with  a 
plant,  from  the  bark  of  which  he  collected  a  gum-resin  precisely  similar  to  the  myrrh 
of  commerce.  From  specimens  of  the  plant  taken  by  Ehrenberg  to  Germany,  Nees 
von  Esenbeck  referred  it  to  the  genus  Balsamodendron  of  Kunth,  and  named  it  Bal- 
samodendron Myrrha.  This  genus  was  formed  by  Kunth  from  Amyris,  and  includes 
the  Amyris  Kataf  of  Forskhal,  which  may  possibly  also  produce  a  variety  of  myrrh. 
The  new  genus  differs  from  Amyris  chiefly  in  having  the  stamens  beneath  instead 
of  upon  the  germ.  It  was  not  thought  by  De"Candolle  sufficiently  distinct.  Berg 
is  said  to  have  found  another  species  in  Ehrenberg's  collection,  to  which  was  attached 
a  label  by  the  discoverer,  stating  that  he  had  collected  myrrh  from  it ;  and  proposes 
to  call  it  Balsamodendron  Ehrenhergianum.  {A.  J.  P..,  1873,  p.  314.)  Both  Oli- 
ver and  Trimeu  agree  that  this  plant  is  not  specifically  distinct  from  B.  opohalsamum. 
The  belief  that  myrrh  is  the  product  of  B.  myrrha  has  been  confirmed  by  the  Ger- 
man traveller  Hildebrant,  who  collected  the  plant  in  1873,  in  the  Adel  Mountains, 
on  the  north  Somali  coast  (P.  J.  Tr.,  3d  ser.,  ix.  893)  ;  but  it  is  most  probable  that 
some  of  the  myrrh  of  commerce  is  the  product  of  B.  Ehrenhergianum,  or  of  other 
non-officinal  species. 

Balsamodendron  Myrrha.  Fee,  Omrs.  d' Hist.  Nat.  Pharm.  i.  641 ;  Carson,  lllust. 
of  Med.  Bot.  i.  28,  pi.  20  ;  B.  &  T.  60.  This  is  a  small  tree,  with  a  stunted  trunk, 
covered  with  a  whitish  gray  bark,  and  furnished  with  rough  abortive  branches  ter- 
minating in  spines.  The  leaves  are  ternate,  consisting  of  obovate,  blunt,  smooth,  ob- 
tusely denticulate  leaflets,  of  which  the  two  latter  are  much  smaller  than  the  one  at 
the  end.  The  fruit  is  oval-lanceolate,  pointed,  longitudinally  furrowed,  of  a  brown 
color,  and  surrounded  at  its  base  by  the  persistent  calyx.  The  tree  grows  in  Arabia 
Felix,  in  the  neighborhood  of  Gison,  in  dwarfish  thickets,  interspersed  among  the 
Acaciae  and  Euphorbias.     The  juice  concretes  .spontaneously  upon  the  bark. 

Formerly  the  best  myrrh  was  brought  from  the  shores  of  the  Red  Sea  by  way  of 
Egypt  and  the  Levant,  and  hence  received  the  name  of  Turkey  3fyrrh  ;  while  the 
inferior  qualities  were  imported  from  the  East  Indies,  and  commonly  called  India 
Myrrh.  These  titles  have  ceased  to  be  applicable  ;  as  myrrh  of  all  qualities  is  now 
brought  from  the  East  Indies,  whither  it  is  carried  from  Arabia  and  the  north-east- 
ern coast  of  Africa.  Aden  in  the  former  region,  and  Berbera  in  the  latter,  would 
appear,  from  the  statements  of  Mr.  James  Vaughan,  to  be  the  chief  entrepots  of 
the  trade.  (P.  J.  Tr..,  xii.  226.)  Great  quantities  are  collected  on  the  African 
coast,  near  the  mouth  of  the  Red  Sea,  whence  it  is  taken  to  Aden.  (Ihid..,  Oct.  1859, 
p.  217.)  It  is  usually  imported  in  chests  containing  between  one  and  two  hundred 
weight.  Sometimes  the  different  qualities  are  brought  separate,  sometimes  more 
or  less  mingled.     Only  the  best  kind  should  be  selected  for  medical  use. 
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Properties.  Myrrh  is  in  small  irregular  fragments  or  tears,  or  in  larger  masses, 
composed  appareptly  of  agglutinated  portions  differing  somewhat  in  their  shade  of 
color.  The  pieces  are  exceedingly  irregular  in  shape  and  size,  being  sometimes  not 
larger  than  a  pea,  and  sometimes,  though  rarely,  almost  as  large  as  the  fist.  They 
are  often  powdery  upon  the  surface.  When  of  good  quality,  myrrh  is  reddish  yel- 
low or  reddish  j^rown  and  translucent,  of  a  strong  peculiar  somewhat  fragrant  odor, 
and  a  bitter  aromatic  taste.  It  is  brittle  and  pulverizable,  presenting,  when  broken, 
a  shining  surface,  which  in  the  larger  masses  is  very  irregular,  and  sometimes  ex- 
hibits opaque  whitish  or  yellowish  veins.  In  powder  it  is  of  a  light  yellowish  color. 
Under  the  teeth  it  is  at  first  friable,  but  soon  softens  and  becomes  adhesive.  It  is 
inflammable,  but  does  not  burn  vigorously,  and  is  not  fusible  by  heat.  Its  sp.  gr. 
is  stated  at  1-36.  The  inferior  kind,  commonly  called  India  myrrh,  is  in  pieces 
much  darker  than  those  described,  more  opaque,  less  odorous,  and  often  abounding 
with  impurities.  We  have  seen  pieces  of  India  myrrh  enclosing  large  crystals  of 
common  salt;  as  if  the  juice  had  fallen  from  the  tree,  and  concreted  upon  the 
ground  where  this  mineral  abounds.  Pieces  of  bdellium,  and  other  gummy  or 
resinous  substances  of  unknown  origin,  are  often  mixed  with  it.  Among  these  is  a 
product  which  may  be  called  false  myrrh.  It  is  in  irregular  pieces,  of  a  dirty  red- 
dish brown  color,  a  vitreous  brownish  yellow  fracture,  semi-transparent,  of  a  faint 
odor  of  myrrh,  and  a  bitter  balsamic  taste.  Myrrh  is  best  purchased  in  mass  ;  as 
in  powder  it  is  liable  to  adulterations  not  easily  detected.  "  With  alcohol  it  yields 
a  brownish  yellow  tincture  which  acquires  a  purple  hue  on  the  addition  of  nitric 
acid.  Dark-colored  pieces,  the  alcoholic  solution  of  which  is  not  rendered  purple  by 
nitric  acid,  and  pieces  of  gum  which  dissolve  completely,  as  well  as  those  which 
merely  swell  in  water,  should  be  rejected."    f/!  S. 

Myrrh  is  partially  soluble  in  water,  alcohol,  and  ether.  Triturated  with  water  it 
forms  an  opaque  yellowish  or  whitish  emulsion,  which  deposits  the  larger  portion 
upon  standing.  Its  alcoholic  tincture  is  rendered  opaque  by  the  addition  of  water, 
but  tlirows  down  no  precipitate.  According  to  Neumann,  alcohol  and  water  severally 
extract  the  whole  of  its  odor  and  taste.  By  distillation  a  volatile  oil  rises,  having 
the  peculiar  flavor  of  myrrh,  and  leaving  the  residue  in  the  retort  simply  bitter. 
The  gum-resin  is  soluble  in  solutions  of  the  alkalies,  and,  when  triturated  with 
them  in  a  cr3'stalline  state,  forms  a  tenacious  liquid.  Hence  carbonate  of  potassium 
may  be  used  to  facilitate  its  suspension  in  water.  Braconnot  found  2-5  per  cent, 
of  volatile  oil,  23  of  a  bitter  resin,  46  of  soluble,  and  12  of  insoluble  gum.  (Ann. 
de  Chiin.,  Ixvii.  52.)  Pelletier  obtained  34  per  cent,  of  resin,  with  a  small  pro- 
portion of  volatile  oil,  and  66  of  gum.  A  more  recent  analysis  by  Ruickoldt  gave 
2183  per  cent,  of  volatile  oil,  44760  of  resin,  40-818  of  gum  or  arubin,  1-475  of 
water,  and  3650  of  carbonate  of  calcium  and  magnesium,  with  some  gypsum  and 
sesquioxide  of  iron.  The  volatile  oil  has  been  called  myrrhol  or  myrrhenol,  and, 
according  to  Ruickoldt,  has  the  formula  CjoHj^O.  The  resin,  which  he  calls  myr- 
rhin,  C^^ii^.^O^Q,  is  neutral,  but  becomes  acid  wlien  kept  for  a  short  time  in  fusion. 
In  the  latter  state,  M.  Ruickoldt  proposes  to  call  it  myn-hic  acid.  (Archiv  der 
Fharm.,  Ixi.  1.)  According  to  MM.  Bley  and  Diesel,  myrrh  containing  little  vol- 
sitile  oil  always  has  an  acid  reaction,  which  they  ascribe  to  the  oxidation  of  the  oil. 
They  found  /onnjc  acid  in  the  specimen  examined  by  them.  {Ibid.,  xliii.  304.) 
The  same  writers  give,  as  a  test  of  myrrh,  the  production  of  a  transparent  dirty 
yellow  liquid  with  nitric  acid ;  while  false  myrrh  affords  a  bright  yellow  solution  in 
the  same  fluid,  and  bdellium  is  not  dissolved,  but  becomes  whitish  and  opaque. 
(A.  J.  P.,  xviii.  228.)  According  to  M.  Righini,  if  powdered  myrrh,  rubbed  for 
15  minutes  with  an  equal  weight  of  chloride  of  ammonium,  and  fifteen  times  its 
weight  of  water  gradually  added,  dissolve  quickly  and  entirely,  it  may  be  considered 
pure.   (Jonrn.  de  Chim.  Med.,  1844,  p.  33.) 

Medical  Properties  and  Uses.  Myrrh  is  a  stimulant  tonic,  with  some  tendency 
to  the  lungs,  and  perhaps  to  the  uterus.  Hence  it  is  employed  as  a  tonic  in  dys- 
pepsia, and  as  an  expectorant  and  emmenagogue  in  debilhated  states  of  the  system, 
in  the  absence  of  febrile  excitement  or  acute  inflammation.  The  complaints  in 
which  it  is  usually  administered  are  chronic  catarrh,  phthisis  pulmonalis,  other  pec- 
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toral  affections  in  which  the  secretion  of  mucus  is  abundant  but  not  easily  expec- 
torated, chlorosis,  amenorrhoea,  and  the  various  affections  connected  with  this  state 
of  the  uterine  function.  It  is  generally  given  combined  with  chalybeates  or  other 
tonics,  and  in  amenorrhoea  very  frequently  with  aloes.  It  is  used  also  as  an  appli- 
cation to  sponjiy  gums,  the  aphthous  sore-mouth  of  children,  and  various  kinds  of 
unhealthy  ulcers.  The  dose  is  from  ten  to  thirty  grains  (065  to. 1-95  Gm.),  and 
may  be  given  in  the  form  of  powder  or  pill,  or  suspended  in  water,  as  in  the  famous 
antihectic* mixture  of  Dr.  Griffith,  which  has  become  officinal  under  the  name  of 
Mistura  Ferri  Composlta.  The  infusion  is  also  sometimes  given,  and  an  aqueous 
extract  has  been  recommended  as  milder  than  myrrh  in  substance.  The  tincture 
is  used  chiefly  as  a  local  application. 

K  plaster  of  myrrh  is  made  by  rubbing  together  powdered  myrrh,  camphor,  and 
balsam  of  Peru,  of  each  an  ounce  and  a  half,  then  adding  the  mixture  to  32  ounces 
of  lead  plaster  previously  melted,  and  stirring  well  until  the  plaster  thickens  on 
cooling.  It  is  then  to  be  formed  into  rolls.  This  plaster  may  be  employed  in  all 
cases  where  a  gentle  and  long-continued  rubefacient  effect  is  desired. 

Ojf.  Frep.  Decoctum  Aloes  Compositum,  Br.;  Mistura  Ferri  Comp. ;  Pilula  Aloes 
et  ]NiyrrIi3e,  Br.;  Pilulae  Aloes  et  Myrrhae,  U.  S.;  Pilulse  Assafoetidae  Comp.,  Br.; 
Pilula)  Forri  Comp.,  F.  S.;  Pilulae  Galbani  Comp.,  F.  S.;  Pilulae  llhei  Comp. ; 
Tinctura  Aloes  et  Myrrhae,  F.  S.;  Tinctura  Myrrhae. 

NECTANDRiE  CORTEX.  Br.     Nedandra.     JBebeeru  Bark. 

(NEC-TAN'DRiE  COR'TEX.) 

"  The  bark  of  Nectandra  Rodiaei,  Schomhurgk,  in  Hooker's  Journ.  of  Bot..,  2d  ser.; 
the  Greenheart  tree.     Imported  from  British  Guiana."  Br.  (Nat.  Ord.  Lauraceae.) 

Cortex  Ceberu.  s.  Bibiru;  Greenheart  Bark  ;  Ecorce  de  Bel)6eru,  Fr.;  Bibirurinde,  G. 

Gen.  Ch.  Flowers  hermaphrodite.  Calyx  six-parted,  rotate,  the  three  outer  seg- 
ments somewhat  broader.  Stamens  twelve,  in  four  series,  the  nine  outer  fertile  ;  the 
anthers  of  the  first  and  second  series  turned  inwards,  of  the  third  outwards,  all  ovate, 
sub-sessile,  four-celled.  Ovary  one-celled,  with  one  ovule.  Style  short.  Stigma 
short,  truncated.  Berry  one-seeded,  partly  immersed  in  the  tube  of  the  calyx. 
EitiUiclier.  * 

Nectandra  Rodisei.  Schomburgk  ;  Hooker  s  Lond.  Journ.  of  Bot.,  Dec.  1844,  p. 
624  ;  B.  &  T.  219.  The  beheeru,  bibiru,  or  sipiri,  as  it  has  been  differently  named, 
is  a  tree  sixty  feet  or  more  in  height,  branching  near  the  top,  with  a  smooth,  ash- 
gray  bark.  The  leaves,  which  are  five  or  six  inches  long  by  two  or  three  in  breadth, 
are  nearly  opposite,  coriaceous,  oblong-elliptical,  shortly  acuminate,  smooth,  shining, 
and  obscurely  reticulate  on  the  upper  surface.  The  flowers  are  yellowish  white,  in 
axillary  panicles,  much  shorter  tlian  the  leaves,  and  few-flowered.  The  fruit  is  a 
large,  obovate  or  obcordate,  somewhat  compressed  berry,  of  the  size  of  a  small  apple, 
with  a  single  seed  about  as  large  as  a  walnut.  The  tree  inhabits  Guiana  and  neigh- 
boring regions  of  South  America,  where  the  wood  is  used  in  ship-building,  under 
the  name  of  greenheart.  It  received  its  specific  name  of  Rodiei  from  Sir  Robert 
Schomburgk,  in  honor  of  Dr.  Rodie,  by  whom  it  was  first  described.  Though  the 
fruit  is  very  bitter,  its  seeds  yield  a  starch  which  is  said  to  be  used  as  food  by  the 
Indians.     The  bark  was  omitted  at  the  recent  revision  of  the  U.  S.  P. 

Properties.  This  is  in  large,  flat,  heavy  pieces,  from  one  to  two  feet  long,  from 
two  to  six  inches  broad,  and  three  or  four  lines  thick,  with  a  rough  and  somewhat 
fibrous  fracture,  of  a  grayish  brown  color  on  its  outer  surface,  and  a  dark  cinnamon 
color  on  the  inner.  It  has  an  intensely  bitter,  somewhat  astringent  taste.  On 
microscopical  examination  it  is  seen  to  be  composed  chiefly  of  very  thick-walled 
parenchymatous  cells.  The  inner  liber  contains  peculiar  short,  sharp-pointed,  saw- 
slwped  liber  cells.  Within  the  cells  dark  brown  masses  (colored  greenish  black  by 
ferrous  sulphate)  may  be  seen.  Analyzed  by  Dr.  Maclagan,  of  Edinburgh,  it  was 
found  to  contain  tannic  acid  of  the  kind  that  precipitates  the  salts  of  iron  green, 
resin,  gum,  sugar,  albumen,  fibrin,  various  salts,  and  two  peculiar  alkaloids,  named 
respectively  beberine,  CjgH^iNOj,  and  sipirine,  the  former  soluble,  and  the  latter  in- 
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soluble  in  ether.  In  the  seeds,  besides  the  foregoinoj  principles,  Dr.  Maclagan  found 
53  per  cent,  of  starch,  and  a  peculiar  white,  crystalline,  volatile  acid,  which  he  named 
heheric  acid.  The  alkaloidd  are  extracted  together  from  the  bark,  in  the  form  of 
impure  sulphates,  by  a  process  similar  to  that  for  preparing  sulphate  of  quinine. 
This  preparation  is  known  as  the  commercial  sulphate  of  heherine.  The  sipirine, 
which  Dr.  Maclagan  believed  to  be  a  distinct  alkaloid  in  the  bark,  he  was  afterwards 
induced  to  consider  as  the  result  of  oxidation  of  beberine.   (Pereira,  Mat.  3L:d.)* 

Beberine  was  obtained  pure  by  Messrs.  Maclagan  and  Tilley  by  the  following 
process.  The  impure  sulphate  is  dissolved  in  water,  and  precipitated  by  ammonia. 
The  precipitate,  mixed  with  an  equal  weight  of  recently  precipitated  oxide  of  lead, 
and  dried,  is  treated  with  absolute  alcohol,  which,  being  evaporated,  leaves  the  two 
alkaloids  in  the  form  of  a  translucent  resinoid  mass.  The  beberine  is  separated  by 
means  of  ether,  which  yields  it  by  evaporation.  Another  process  is  to  dissolve  the 
precipitate  obtained  by  ammonia,  previously  washed,  in  diluted  acetic  acid,  add 
acetate  of  lead,  precipitate  by  potassa,  exhaust  the  precipitate  by  strong  ether,  evap- 
orate the  ether  to  the  consistence  of  a  syrup,  dissolve  the  residue  in  absolute  alcohol, 
and  pour  the  solution  gradually  into  water.  A  flocculent  deposit  is  formed,  which, 
when  washed  and  dried,  is  the  alkaloid  in  question.  Beberine  is  pale  yellow,  amor- 
phous, of  a  resinous  aspect,  inodorous,  very  bitter,  very  slightly  soluble  in  water, 
freely  soluble  in  alcohol  and  ether,  fusible  at  180^^  C.  (356°  F.),  inflammable,  and  of 
an  alkaline  reaction.  It  forms  uncrystallizable  salts  with  the  acids.  Its  formula  is 
Ci8H.,jN03,  and  it  is  believed  by  Walz  to  be  identical  with  huxine,  and  by  Fliickiger 
Yixih  pelosine.    For  a  further  account  of  its  chemistry,  see  P.  J.  Tr.,  Oct.  1869.  p.  102. 

Sipirine  is  left  after  the  separation  of  the  beberine  by  ether  in  the  foregoing  pro- 
cesses. It  also  is  amorphous,  very  sparingly  soluble  in  water  and  freely  soluble  in 
alcohol,  but  differs  from  beberine  in  being  insoluble  in  ether. 

Medical  Properties  and  Uses.  Nectandra  is  tonic,  somewhat  astringent,  and 
febrifuge,  resembling  cinchona  in  its  virtues,  though  much  inferior,  at  least  in  anti- 
periodic  power.  It  has  generally  been  employed  in  the  form  of  the  impure  sulphate 
of  beberine,  and  sometimes  with  great  asserted  success,  in  the  treatment  of  inter- 
mittent and  remittent  fevers.  Dr.  Rodie  recommended  it  so  early  as  1 834  ;  but  it 
did  not  attract  general  attention  until  brought  into  notice  by  Dr.  Douglas  Maclagan, 
of  Edinburgh,  who  published  a  number  of  observations,  tending  to  prove  its  pos- 
session of  valuable  antiperiodic  properties.  Others  afterwards  confirmed  his  state- 
ments in  its  favor,  and  it  was  hoped  that  a  substitute  had  been  found  for  the  alkaloids 
of  Peruvian  bark  ;  but  later  experience  shows  that,  though  frequently  successful,  it 
often  fails,  and  cannot  be  relied  on  as  a  substitute  for  quinine.  From  twenty  grains 
to  a  drachm  (1-3  to  3"9  Gm.)  may  be  given  between  the  paroxysms,  in  doses  of  two 
grains  (013  Gm.).  Prof  A.  P.  Merrill  has  employed  the  sulphate  with  advantage 
in  menorrhagia,  in  the  dose  of  five  grains  (0-33  Gm.).  (A^.  Y.  Journ.  of  Med ,  N. 
S.,  XV.  433.) 

The  impure  sidphafe  (commercial  sulphate')  of  heherine  may  be  prepared  by  first 
boiling  the  powdered  bark  with  a  solution  of  carbonate  of  sodium,  to  remove  the 
tannic  acid  and  coloring  matter,  and  afterwards  with  water  acidulated  with  sulphuric 
acid,  which  extracts  the  alkaloids  in  the  form  of  sulphates.  The  solution  is  then 
filtered,  the  alkaloid  precipitated  by  carbonate  of  sodium,  the  precipitate  dissolved 
and  neutralized  with  dilute  sulphuric  acid,  the  solution,  decolorized  with  animal  char- 
coal, then  concentrated,  filtered,  and  finally  evaporated  in  open  vessels,  with  a  gentle 

*  Drs.  Douglas  Maclagan  and  Arthur  Gamgee  have  since  examined  the  wood,  and,  besides  be- 
berine, have  detected  two  other  alkaloids,  one  of  which  they  seem  to  have  pretty  thoroughly  investi- 
gated, and  propose  to  name  Nectandrine.  It  was  obtained  by  treating  the  mixed  alkaloids  resulting 
from  the  same  process  applied  to  the  wood,  by  which  the  British  Pharmacopoeia  ot)tains  sulphate 
of  beberine  from  the  bark,  repeatedly  with  chloroform.  The  new  alkaloid,  being  very  soluMe  in 
chloroform,  is  thus  extracted.  It  is  a  white  powder,  amorphous,  and  intensely  bitter.  It  differs 
from  beberine  in  being  much  less  soluble  in  ether,  and  when  treated  with  strong  sulphuric  acid  and 
dioxide  of  manganese,  in  giving  ri?e  to  a  magnificent  green,  slowly  passing  into  a  beautiful  violet, 
and,  lastly,  in  having  a  higher  molecular  weight ;  its  formula  being  C2oH23NOi.  After  separating 
nectandrine  from  the  mixed  bases,  the  authors  succeeded  in  extracting  another  alkaloid,  different 
from  beberine,  much  more  soluble  in  water  than  nectandrine,  but  insoluble  in  chloroform.  JThis 
they  did  not  name.     They  ascertained  the  existence  of  a  third  alkaloid    (^4,  J.  P.,  1869,  p.  4o3.J 
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heat.  Thus  obtained,  the  sulphate  is  fit  for  medical  use,  though  it  is  not  pure,  con- 
taining sipirine,  a  little  sulphate  of  calcium,  and  coloring  njatter.  It  is  in  brownish, 
thin,  shining  scales,  which  become  yellow  in  powder.  It  is  freely  soluble  in  alcohol, 
and  sparingly  in  water,  Kut  is  readily  dissolved  in  the  latter  if  acidulated.  It  may 
be  given  in  the  form  of  pill,  or  of  solution  in  water  acidulated  with  sulphuric  acid, 
one  minim  of  the  officinal  diluted  or  aromatic  sulphuric  acid  being  added  for  each 
grain  of  the  sulphate.     The  dose  is  from  two  to  five  grains  (0-13-0'33  Gm.). 

NUX  VOMICA.  U.  S.,  Br.     Nux  Vomica. 
(NUX  v6m'i-ca.) 

"  The  seed  of  Strychnos  Nux  vomica.  Linne.  (JVaf.  Ord.  Loganiaceas.)"  IT.  S. 
"The  seeds  of  Strychnos  Nux  vomica.  Linn.   Imported  from  the  East  Indies."  Br. 

Semen  Strychni,  P.G.;  Semen  Niicis  Vomicae ;  Poison  Nut,  Quaker  Buttons;  Noix  vomique, 
Fr.;  Krahenaugen,  Breehnlisse,  G.;  Noco  vomica,  It.;  Nuez  vomica,  Sp. 

Gen.  Ch.    Corolla  five-cleft.     Berry  one-celled,  with  a  ligneous  rind.   Willd. 

Strychnos  Nux  vomica.  Willd.  Sp.  Plant,  i.  1052 ;  B.  &  T.  178.  This  tree  is 
of  a  moderate  size,  with  numerous  strong  branches,  covered  with  a  smooth,  dark 
gray  bark.  The  young  branches  are  long,  flexuous,  smooth,  and  dark  green,  with 
opposite,  roundish-oval,  entire,  smooth,  and  shining  leaves,  having  three  or  five 
ribs,  and  short  footstalks.  The  flowers  are  small,  white,  funnel-shaped,  and  in  ter- 
minal corymbs.  The  fruit  is  a  round  berry,  about  as  large  as  an  orange,  with  a 
smooth,  yellow  or  orange-colored,  hard,  fragile  rind,  and  many  seeds  in  a  juicy  pulp. 

The  tree  is  a  native  of  the  East  Indies,  growing  in  Bengal,  Malabar,  on  the  Cor- 
omandel  Coast,  in  Ceylon,  in  many  islands  of  the  Indian  Archipelago,  in  Cochin- 
China,  and  other  neighboring  countries.  The  wood  and  root  are  very  bitter,  and 
are  employed  in  the  East  Indies  for  the  cure  of  intermittents.  The  radices  colu- 
hrlnse.  and  lignum  coluhrlnum  of  the  older  writers,  long  known  in  Europe  as  narcotic 
poisons,  have  been  ascribed  to  this  species  of  Strychnos,  under  the  impression  that 
it  is  identical  with  Strychnos  Colubrina,  to  which  Linnaeus  refers  them.  They 
have  been  ascertained  by  Pelletier  and  Caventou  to  contain  a  large  quantity  of 
strychnine.  The  bark  is  said  by  Dr.  O'Shaughnessy  to  answer  exactly  to  the  de- 
scription given  by  authors  of  the  false  angustura,  and,  like  that,  to  contain  a  large 
quantity  of  brucine.  The  identity  of  the  two  barks  has  been  confirmed  by  Dr. 
Pereira,  from  a  comparison  of  specimens.  (See  Ciisparise,  Cortex.^ 

The  seeds  are  circular,  about  three-quarters  of  an  inch  in  diameter,  and  two  lines 
in  thickness,  flat,  or  slightly  convex  on  one  side,  and  concave  on  the  other,  with  a 
slight  ridge  extending  from  the  centre  of  one  side  to  the  edge.  They  are  thickly 
covered  with  fine,  silky,  shining,  ash-colored  or  yellowish  gray  hairs,  attached  to  a 
thin  fragile  coating,  which  closely  invests  the  interior  nucleus  or  kernel.  This  is 
very  hard,  horny,  usually  whitish  and  semi-transparent,  sometimes  dark  colored  and 
opaque,  and  of  very  difficult  pulverization.  It  is  composed  chiefly  of  a  hard,  horny 
albumen,  which,  on  section,  is  seen  to  be  formed  of  numerous  small  parenchymatous 
cells.  In  a  fissure  in  the  centre  lies  the  embryo.  It  is  about  a  third  of  an  inch 
long,  with  a  club-shaped  radicle  and  two  cordate,  five-  to  seven-nerved  cotyledons. 
The  powder  is  yellowish  gray,  and  has  a  faint  sweetish  odor.  The  seeds  are  desti- 
tute of  odor,  but  have  an  acrid,  very  bitter  taste,  which  is  much  stronger  in  the 
kernel  than  in  the  investing  membrane.  They  impart  their  virtues  to  water,  but 
more  readily  to  diluted  alcohol. 

Nux  vomica  has  been  analyzed  by  several  chemists,  but  most  accurately  by  Pelle- 
tier and  Caventou,  who  discovered  in  it  two  alkaline' principles,  strychnine  and  hru- 
cine,  united  with  a  peculiar  acid  which  they  named  igasuric.  Its  other  constituents 
are  a  yellow  coloring  matter,  a  concrete  oil,  gum,  starch,  bassorin,  a  small  quantity 
of  wax,  and,  according  to  Prof  J.  M.  Maisch,  several  earthy  phosphates.  (4.  J.  P., 
Nov.  1860,  p.  524.)  Mr.  Charles  Bullock,  in  preparing  the  alcoholic  extract  of 
nux  vomica  with  a  moderate  continuous  heat,  so  as  to  dry  it  sufficiently  to  be  pul- 
verized, separated  from  150  pounds  of  the  seeds  5  pints  of  a  liquid  oil.  (A.  J.  P., 
1874,  p.  405.)  M.  Desnoix  announced  the  discovery  of  another  alkaloid,  which 
he  (fcnominates  igasurine.     These  alkaloids  are  the  active  principles. 
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Stri/chune  (Cj,Hj,NjO,)  was  discovered  bj  Pelletierand  Caventou  in  1818,  both  in 
the  uux  vooJiea  aud  the  boan  of  St.  Iianatius,  and  received  its  name  from  the  generic 
title  of  the  plants  (Sfrj/chnos)  to  which  these  two  products  belong.  According  to 
these  chemists,  it  exists  much  more  abundantly  in  the  bean  of  St.  Ignatius  than  in 
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the  nux  vomica,  the  former  yielding  1-2  per  cent.,  the  latter  only  0-4  per  cent,  of 
the  alkaloid  ;  but  Dragendorff  obtained  from  the  nux  vomica  1-9  to  2-1  per  cent,  of 
mixed  alkaloids,  about  half  of  which  was  strychnine.  (Jahresbericht,  1874,  p.  103.)* 
Brncine  (CjgHj^NjO^)  was  discovered  by  Pelletier  and  Caventou,  first  in  the  bark 
called /«/se  aiiffustui-a,  in  combination  with  gallic  acid,  and  subsequently  associated 
with  strychnine  in  the  form  of  igasurates,  in  the  nux  vomica  and  bean  of  St.  Igna- 
tius. It  is  crystallizable  from  alcohol,  the  crystals  then  containing  4H2O.  It  is 
without  smell,  but  of  a  permanent,  harsh,  very  bitter  taste  ;  soluble  in  850  parts  of 
cold,  and  500  of  boiling  water ;  very  soluble  in  alcohol,  whether  hot  or  cold ;  but 
insoluble  in  ether  and  the  fixed  oils,  and  only  slightly  dissolved  by  the  volatile  oils. 
It  is  permanent  in  the  air,  but  melts  at  a  temperature  a  little  above  that  of  boiling 
water,  and  on  cooling  congeals  into  a  mass  resembling  wax.  Attordins:  to  Mr. 
Wm.  A.  Guy,  it  melts  at  115°  C.  (239°  F.),  and  sublimes  at  204°  C.  (399-2°  F.), 
changing  color,  and  depositing  carbon.  (P.  J.  Tr.,  Feb.  1868,  p.  375.)  It  forms 
crystallizable  salts  with  the  acids.  Concentrated  nitric  acid  produces  with  brucine 
or  its  salts  an  intense  crimson  color,  which  changes  to  yellow  by  heat,  and  upon  the 
addition  of  stannous  chloride  becomes  violet.  A  test  for  brucine,  given  by  M. 
Stanislas  Cotton,  consists  in  adding  to  a  warm  solution  of  brucine  (40°  to  50°  C.) 
in  nitric  acid,  a  concentrated  solution  of  sodium  hyposulphite  (thiasulphate).  The 
mixture  first  becomes  violet,  and  then  passes  to  green  when  the  alkaline  salt  is  in 
excess.  (Joiirn.  de  Phnrm.,  Juillet,  1869,  p.  18.)  These  effects  serve  to  distinguish 
brucine  from  strychnine,  and,  if  produced  with  the  latter  alkaloid,  evince  the  pres- 
ence of  the  former.  According  to  MM.  Larocque  and  Thibierge,  auric  chloride 
produces,  with  solutions  of  the  salts  of  brucine,  precipitates  at  first  milky,  then 

*  Other  species  of  Strychnos  contain  the  poisonous  alkaloids,  and  may  some  time  become  a  com- 
mercial source  of  them.  Bidam  Laut  of  the  Indian  bazaars,  believed  to  be  obtained  from  S. 
Liguslrdia,  has  been  analyzed  by  Prof.  Russow,  who  found  the  wood  to  contain  2-26  per  cent,  and 
the  bark.""3S  per>cent.  of  brncine  without  strychnine.  Mr.  Henry  G.  Greenish  has  found  in  the 
wood  and  bark  respectively  of  .S".  Colubrtnum,  0-96  per  cent,  and  5-54  per  cent,  of  mixed  alka- 
loids; the  same  analyst  obtained  from  false  angustura  bark  {S.  nux  vomica),  young  bark  3-10  per 
cent.,  old  bark  1-68.  '(P.  J.  Tr.,  3d  ser..  ix.  1014.)  According  to  M.  Bernelot-Moens,  the  dry  se^ds 
of  the  S.  tiute  contain  1.469  per  cent,  of  strychnine,  with  a  trace  of  brucine.  {A.  J.  P.,  1866,  p.  60(5.) 
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coffee-colored,  and  finally  chocolate-brown.  (Journ.  de  Chim.  3Ied.,  Oct.  1842.) 
This  alkaloid  has  been  detected  in  the  body  three  months  after  death,  being  present 
in  all  the  solids  and  fluids,  but  especially  in  the  liver  and  kidneys.  {Bost.  31.  and  S. 
Journ.,  July  10,  1873,  p.  36.)  ]3rucine  is  analogous  in  its  operation  to  strychnine, 
but  possesses,  according  to  M.  Andral,  only  about  one-twelfth  of  its  strength,  when 
the  latter  principle  is  entirely  pure.  It  is  therefore  seldom  employed.  It  may  be 
procured  from  false  angustura  bark,  in  a  manner  essentially  the  same  as  that  in 
which  strychnine  is  procured  from  nux  vomica ;  with  this  difference,  that  the  alco- 
holic extract,  obtained  from  the  precipitate  produced  by  lime  or  magnesia,  should 
be  treated  with  oxalic  acid,  and  subsequently  with  a  mixture  of  rectified  alcohol  and 
ether,  which  takes  up  the  coloring  matter,  leaving  the  oxalate  of  brucine.  This  i.s 
decomposed  by  magnesia,  and  the  brucine  is  separated  by  alcohol,  which,,  by  spon- 
taneous evaporation,  yields  it  in  the  state  of  crystals.  According  to  Dr.  Fu.ss  and 
Professor  Erdmann,  brucine  is  nothing  more  than  a  compound  of  strychnine  and 
resin. 

Igasurine  is  said  to  be  found  in  the  mother-waters  from  which  strychnine  and 
brucine  have  been  precipitated  by  lime.  According  to  Desnoix,  it  is  strongly  bitter; 
readily  crystallizable,  with  10  per  cent,  of  water  of  crystallization  ;  more  soluble  in 
water  and  weak  alcohol  than  the  two  other  alkaloids ;  reddened  by  uitiic  acid  even 
more  intensely  than  brucine ;  rendered  by  sulphuric  acid  at  first  rose-colored,  and 
afterwards  yellowish  and  greenish  yellow ;  dissolved  by  the  diluted  acids,  which 
form  with  it  easily  crystallizable  salts  ;  precipitated  from  its  solution  by  the  alkalies, 
and  redissolved  by  them  in  excess,  especially  by  potassa ;  precipitated  yellow  by 
bichloride  of  platinum,  and  white  by  tannic  acid ;  slowly  precipitated  by  iodide  of 
potassium  in  light  reddish  yellow  crystals ;  and  thrown  down  as  crystalline  needles 
by  bicarbonate  of  sodium,  in  the  presence  of  tartaric  acid,  in  which  property  it  re- 
sembjes  strychnine,  but  differs  from  brucine.  One  of  the  asserted  most  character- 
istic properties  is  its  degree  of  solubility  in  water,  of  which  it  requires  at  100°  C. 
(212°  F.)  only  200  parts  for  solution  ;  while  brucine  requires  500  parts,  and  strych- 
nine 2000.  M.  Desnoix  inferred  from  his  experiments  on  animals  that  it  ^s  inter- 
mediate in  power  between  the  two  other  alkaloids  of  nux  vomica. 

The  nine  alkaloids  into  which  Schutzenberger  separated  igasurine,  he  distinguished 
by  affixing  the  letters  of  the  alphabet,  as  a  igasurine,  b  igasurine,  etc.  {A.J.  P., 
Nov,  1858,  p.  537.)  It  is  difficult  to  resist  the  conjecture  that  these  alkaloids,  in- 
stead of  pre-existing,  are  formed  by  changes  in  brucine  during  the  crystallizing  pro- 
cess. Indeed,  it  is  po.sitively  denied  that  there  is  any  such  distinct  alkaloid  as  igasu- 
rine. (Journ.  Chem.  Soc,  1881,  xxxix.  453.)  Jorgensen  is  said  to  have  sliown 
its  identity  with  brucine  (see  A.  J.  P.,  June,  1872,  p.  257),  and  W.  A.  Shenstone 
confirms  this  view.  (A.J.P.^  Dec.  1881.) 

As  a  test  for  nux  vomica,  Vielgruth  proposes  to  treat  a  few  grains  of  the  suspected 
powder  with  proof  spirit,  evaporate  the  tincture  to  dryness  at  a  heat  not  exceeding 
90°,  then  add  a  drop  or  two  of  dilute  sulphuric  acid,  and  again  raise  to  the  heat 
mentioned.  If  nux  vomica  is  present,  a  beautiful  carmine-red  color  is  produced, 
which  disappears  in  ten  or  fifteen  minutes  after  cooling,  and  reappears,  but  less 
brightly,  on  the  rea'pplication  of  the  heat. 

Medical  Properties  and  Uses.  The  medical  and  toxic  properties  of  nux  vomica 
are  those  of  its  alkaloid.  (See  Strychnina.^ 

Off.  Prep.  Abstractum  Nucis  Vomicae,  U.  S.  ;  Extractum  Nucis  VomicEe ;  Ex- 
tractuin  Nucis  Vomicae  Fluidum,  U.  S.;  Tinctura  Nucis  Vomicae,  U.  S.;  Strych- 
nia, Br. 

'    OLEA.     Oils. 

(6'LE-A.) 

These  are  liquid  or  solid  substances,  characterized  by  an  unctuous  feel,  inflara- 
mabiiity,  and  the  property  of  raakins;  a  greasy  stain  upon  paper.  They  arc  divided 
into  two  classes,  the  jixed  and  volatile,  because  distinguished,  as  their  names  imply, 
most  readily  by  their  different  behavior  on  the  application  of  heat. 
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1.  OLExl  FIXA.     Fixed  Oils. 

These  are  sometimes  termed  Jatti/  oils,  because  they  constitute  in  part  the  vege- 
table and  animal  fats.  The  distinction  between  liquid  and  solid  fats  is  for  the  most 
part  a  physical  one  only,  as  they  contain  the  same  chemical  compounds,  although  in 
relatively  different  proportions.  The  fatty  oils,  though  existing  in  greater  or  less 
proportion  in  various  parts  of  plants,  are  furnished  for  use  exclusively  by  the  fruit, 
and,  as  a  general  rule,  are  most  abundant  in  the  dicotyledonous  seeds.  They  are 
obtained  either  by  submitting  the  bruised  seeds  to  pressure  in  hempen  bags,  or  by 
boiling  them  in  water,  and  skimming  off  the  oil  as  it  rises  to  the  surface.  When 
pressure  is  employed,  it  is  customary  to  prepare  the  seeds  for  the  press  by  exposing 
them  to  a  moderate  heat,  so  as  to  render  the  oil  more  liquid,  and  thus  enable  it  to 
flow  out  more  readily.  Another  mode  of  extracting  certain  oils  is  by  means  of  liquids 
having  the  power  of  dissolving  them,  and  this  method  is  now  largely  used  in  prac- 
tice, carbon  disulphide  being  the  solvent  availed  of.  Near  Berlin,  in  Germany,  is 
an  establishment  where  the  oil  existing  in  various  grains,  as  the  colza,  flaxseed,  and 
mustard,  is  extracted  by  means  of  the  bisulphide  of  carbon,  on  a  large  scale.  For 
the  details  of  the  process,  see  A.  J.  P.,  Nov.  1868,  p.  549. 

The  following  scheme  of  classification  of  the  fixed  oils,  both  liquid  and  solid 
(Allen,  Commerc.  Org.  Anal.,  vol.  ii.  pp.  129-138),  gives  a  general  view  of  their 
most  essential  characters,  points  of  difference,  etc. 

I.  Olive  Oil  Group.  Vegetable  Kon-drying  Oils.  The  oils  of  this  group  solidify 
on  treatment  with  nitrous  acid  or  nitrate  of  mercury,  but  do  not  lose  their  power 
of  producing  a  greasy  stain  on  paper,  however  long  they  may  be  exposed  to  the 
air.  Their  density  varies  from  -912  to  about  -924,  and  hence  is  less  than  that  of 
Groups  II.,  III.,  and  IV.  Their  fluidity  is  notably  less  than  that  of  the  drying 
oils. 

This  group  includes  almond  oil  (from  Aviygdalns  communis^,  oil  of  ben  (from 
Moringa  oleiferd),  colza  oil  (from  Brassica  campestris  oleiferd),  earth-nut  oil  (from 
Arachis  hypogoea),  oil  of  black  mustard  (from  JSinapis  nigra},  oil  of  white  mustard 
(from  Sinapis  alba),  olive  oil  (from  Olea  Fvropoea),  winter  rape-seed  oil  (from 
Brassica  campestris ;  B.  napiis),  summer  rape-seed  oil  (from  Brassica  prsecox). 

II.  Cotton- SEED  Oil  Group.  The  oils  of  this  group  occupy  a  position  inter- 
mediate between  the  vegetable  non-drying  and  the  true  drying  oils  (Groups  I., and 
III.).  In  density  they  somewhat  exceed  the  oils  of  Group  I.,  but  are  lighter  than 
those  of  Groups  III.  and  IV.  They  form  more  or  less  elaidin  on  treatment  with 
nitrous  acid  or  nitrate  of  mercury,  but  do  not  becoire  wholly  solidified.  On  the 
other  hand,  they  undergo  more  or  less  drying  on  exposure  to  the  air,  but  not  so 
markedly  as  the  oils  of  Group  III. 

This  group  includes  beech-nut  oil  (from  Fagus  sylvatica),  cotton-seed  oil  (from 
Gossypium  barbadense  and  other  species),  hazel-nut  oil  (from  Coryllus  avellana), 
sesame  or  teel  oil  (from  Sesamiim  orientale),  sunflower  oil  (from  Helianthus  an- 
nuus;  H.  perennis),  niger-seed  oil  (from  Guizotia  oleifera). 

III.  Linseed  Oil  Group.  Vegetable  Drying  Oils.  These  oils  are  not  solidified 
by  treatment  with  nitrous  acid  or  mercurous  nitrate,  but  become  gradually  converted 
into  solid  masses  or  varnishes  by  exposure  to  the  air.  In  density,  the  oils  of  this 
group  vary  from  about  0923  to  0935,  and  hence  are  distinctly  heavier  than  the  non- 
drying  oils,  and  than  most  of  the  oils  of  Group  II.  On  the  other  hand,  they  are 
lighter  than  the  oils  of  Group  IV.  The  fluidity  of  the  drying  oils  is  also  much 
higher  than  that  of  the  non-drying  oils. 

This  group  includes  camelina  oil  (from  Myagrum  sativum),  cress-seed  oil  (from 
Lepidium  sativum),  hemp-seed  oil  (from  Cannabis  sativa),  linseed  oil  {from  Linum 
usitatissimum  ;  L.  perenne),  poppy-seed  oil  (from  Papaver  somni/erum),  Scotch 
fir-seed  oil  (from  Pinus  sylvestris),  tobacco-seed  oil  (from  Nicotiana  tabacum), 
walnut  oil  (from  Juglans  regia),  weld-seed  oil  (from  Reseda  luteola). 

IV.  Castor  Oil  Group.  The  oils  of  this  group  are  distinguished  from  those 
of  Groups  I.,  II.,  and  III.  by  their  very  high  density  and  viscosity  (i.e.,  deficient 
fluidity).  They  are  also  remarkable  for  their  ready  solubility  in  alcohol,  and  their 
marked  purgative  properties.     In  their  drying  characters  and  behavior  with  the 
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elaidin  test,  they  resemble  the  oils  of  the  cotton-seed  oil  group.     Both  castor  and 
croton  oil  are  miscible  in  all  proportions  with  glacial  acetic  acid. 

This  group  includes  castor  oil  (from  Riciiius  communis)  and  croton  oil  (from 
Croton  tigliurn). 

V.  Whale  Oil  Group.  Marine  Animal  Oils.  This  group  comprises  the  va- 
rious fluid  oils  obtained  from  fish  and  cetaceous  mammals.  They  are  distinguished  as 
a  class  by  their  offensive  fishy  odor  ;  by  the  brown  color  they  assume  when  subjected 
to  the  action  of  chlorine ;  and  by  the  reddish  color  which  is  produced  on  boiling 
them  with  a  solution  of  caustic  alkali.  With  sulphuric  acid  they  give  colorations 
varying  from  light  red  to  purple  or  brown.  Sperm  oil  is  distinguished  from  the  others 
by  its  peculiar  chemical  constitution  and  low  specific  gravity.  The  fish  oils  do  not, 
dry  upon  exposure  to  air,  and  mostly  yield  but  little  elaidin  on  treatment  with  nitrous 
acid.     The  term  "  train  oil"  includes  whale,  seal,  shark,  cod  and  all  similar  oils. 

This  group  includes  cod  oil  (from  Gadus  morrhua  and  allied  species),  cod-liver 
oil  (from  the  same),  tanner's  cod  oil  (from  various  fish),  menhaden  oil  (from  Alosa 
menhaden),  porpoise  oil  (from  Delphinus phocoena  and  allied  species),  seal  oil  (from 
Phoca  of  various  species),  shark  oil  (from  Squalus  maximus  and  allied  species), 
sperm  oil  (from  the  cranial  cavities  of  Physeter  macrocephalus),  and  whale  oil 
(from  Balcena  mistecetus  and  allied  species). 

VI.  Lard  Oil  Group.  This  group  includes  those  oils  fluid  at  ordinary  tem- 
peratures which  are  obtained  from  terrestrial  animals.  They  resemble  the  fish  oils 
in  their  reaction  with  chlorine,  but  are  not  turned  red  or  brown  by  boiling  with 
caustic  soda.  On  exposure  to  air  and  on  treatment  with  nitrous  acid  or  mercuric 
nitrate,  they  behave  like  the  non-drying  vegetable  oils  (Group  I.). 

This  group  includes  bone  oil,  lard  oil,  tallow  oil,  and  neat's-foot  oil. 

VII.  Tallow  Group.  Solid  Fat  Oils.  This  group  comprises  such  oils  as  are 
solid  at  the  ordinary  temperature.  Their  melting  points  vary  somewhat  and  are 
capable  of  permanent  alteration.  The  fats  of  this  division  may  be  arranged  in  two 
sub-groups,  according  as  they  are  derived  from  the  vegetable  or  the  animal  kingdom. 

A.  Fats  of  Vegetable  Origin.  Cacao  butter  (from  Theohroma  cacao),  coco-nut 
oil  (from  Cocos  nucifera  and  C.  hutyracea),  Japan  wax  (from  Rhus  succedanea 
and  allied  species),  laurel  oil  (from  Laurus  nohilis),  palm  oil  (from  Avoira  elais  or 
Elais  Guineensis),  palm-nut  oil,  and  Shea  or  Galam  butter  (from  Bassia  Parkii). 

B.  Fats  of  Animal  Origin.  Bone  fat,  butter  flit,  butterine  and  oleomargarine, 
hog's  lard,  horse  fat,  beef  tallow  and  mutton  tallow,  and  wool-fat  (suint). 

VIII.  Spermaceti  Group.  Waxes.  Spermaceti  and  the  various  waxes  differ 
from  the  true  fixed  oils  and  fats  in  not  forming  glycerin  when  saponified,  yielding 
instead  certain  of  the  higher  monatomic  alcohols,  the  identity  of  which  varies  with 
the  nature  of  the  wax.  These  alcohols  are  insoluble  in  water,  and  dissolve  to 
but  a  limited  extent  in  alcohol,  but  they  are  soluble  in  ether,  chloroform,  carbon 
disulphide,  benzen,  and  petroleum  spirit,  and  are  apt  to  be  mistaken  for  added  par- 
afiin  wax  when  the  substance  is  saponified  and  the  soap  extracted  with  a  solvent. 

This  group  includes  beeswax  (from  honey-comb  of  various  species  of  bees),  Car- 
nauba,  or  Brazil  wax  (from  the  leaf  coverings  of  Copernicea  cerifera),  Chinese  wax 
or  Pela  wax  (produced  by  a  species  of  Coccus,  which  punctures  the  branches  of 
certain  trees),  myrtle  wax  (from  berries  of  Myrica  cerifera),  Ocuba  wax  (from 
Myrica  ocuha),  palm  wax  (from  bark  of  Ceroxylon  andicola  of  the  Corderillas),  and 
spermaceti  (deposit  from  the  oil  found  in  the  cranial  cavities  of  the  sperm  whale, 
Physeter  macrocephalus). 

When  oils  are  decomposed  by  heat  they  yield  vapors  of  aci'olein,  a  highly  volatile 
liquid  resulting  from  the  decomposition  of  glycerin,  upon  which  the  fumes  of  oils 
depend  mainly  for  their  irritating  effects  on  the  eyes  and  nostrils.  Exposed  to  a 
red  heat,  in  close  vessels,  they  yield,  among  other  products  of  the  destructive  distil- 
lation, a  large  quantity  of  combustible  compounds  of  carbon  and  hydrogen.  Heated 
in  the  open  air,  they  take  fire,  burning  with  a  bright  flame,  and  producing  water 
and  carbonic  acid.  When  kept  in  air-tight  vessels,  they  remain  unchanged  for  a 
great  length  of  time ;  but,  exposed  to  the  atmosphere,  they  attract  oxygen,  and 
ultimately  become  concrete.     Some,  in  drying,  lose  their  unctuous  feel,  and  are 
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converted  into  a  transparent,  yellowish,  flexible  solid.  These  are  called  drying  oils. 
Others,  especially  such  as  contain  mucilaginous  impurities,  become  rancid,  acquiring 
a  sharp  taste  and  an  unpleasant  smell.  This  change  is  owing  to  the  formation  of  an 
acid,  from  which  the  oil  may  be  freed  by  boiling  it  for  a  short  time  with  hydrate 
of  magnesia  and  water.*  The  fixed  oils  are  insoluble  in  water,  but  are  miscible 
with  that  fluid  by  means  of  mucilage,  forming  mixtures  which  are  called  emulsions. 
They  are  in  general  very  sparingly  soluble  in  alcohol,  but  readily  dissolved  by  ether, 
which  serves  to  separate  them  from  other  vegetable  proximate  principles.  By  the 
aid  of  heat  they  dissolve  sulphur  and  phosphorus.  The  stronger  acids  decompose 
them,  giving  rise,  among  other  products,  to  oleic,  palmitic,  and  stearic  acids.  Boiled 
with  diluted  nitric  acid,  some  of  them  give  rise  to  malic  and  oxalic  acids,  besides 
other  substances  usually  resulting  from  the  action  of  this  acid  upon  vegetable  matter. 
Several  acids  are  dissolved  by  them  without  producing  any  sensible  change.  They 
are  decomposed  by  salifiable  bases,  being  resolved  into  a  peculiar  substance  called 
glycerin,  and  into  oleic  and  stearic  or  other  fatty  acids,  which  unite  with  the  base 
employed.  The  compounds  of  these  acids  with  potassa  and  soda  are  called  soaps. 
(See  Sapo  and  Emplastrum  Plumhi.^  By  the  addition  of  one  part  of  carbonate 
of  potassium  or  of  sodium,  160  parts  of  oil  may  be  brought  with  distilled  water  into 
the  form  of  an  emulsion.  The  potassa  and  soda  soaps  and  the  alkaline  sulphides 
have  a  similar  efiect ;  but  not  the  bicarbonates.  The  fixed  oils  also  serve  as  good 
vehicles  for  various  metallic  bases  and  subsalts,  which  form  soaps  to  a  certain  extent 
soluble  in  the  oil,  and  thus  become  less  irritant  to  the  tissues.  Oils  thus  impreg- 
nated may,  like  the  pure  oils,  be  brought  to  the  state  of  emulsion  with  water,  for 
convenient  administration,  by  the  addition  of  a  small  proportion  of  carbonate  of 
potassium.  (Jeannel  et  Monsel,  Revue  Pharni.,  1857,  p.  48.)  The  fixed  oils  dissolve 
many  of  the  alkaloids,  the  volatile  oils,  resin,  and  other  proximate  principles  of  plants. 
The  alkaloids  are  more  readily  dissolved  in  them  by  being  first  combined  with  oleic 
acid;  the  oleates  being  more  soluble  than  the  alkaloids  themselves.  (Attfield, /*.  J^  TV., 
March,  1863,  p.  308.)  According  to  Buignet,  they  are,  with  very  few  exceptions,  in- 
difierent  to  polarized  light ;  of  all  those  used  in  medicine,  the  only  exceptions  being 
the  liver-oils  of  the  ray  and  dog-fish,  which  have  a  very  feeble  left  rotatory  power,  and 
castor  oil,  which  is  decidedly  dextrogyrate.  (Jmirn.  de  Pharm.,  Oct.  1861,  p.  264;.) 

The  fixed  oils,  whether  animal  or  vegetable,  in  their  natural  state,  consist  in  most 
cases  of  at  least  two  or  three  distinct  oleaginous  ingredients,  one  liquid  at  ordinary 
temperatures,  and  the  other  two  concrete.  The  liquid  is  a  distinct  proximate  prin- 
ciple called  olein  ;  the  concrete  principles  consist  of  stearin  and  palmitin,  the  former 
being  found  most  largely  in  animal,  the  latter  in  vegetable  oils  or  fats,  and  the  two 
not  unfrequently  existing  together  in  the  same  oil.  As  the  most  frequent  of  these 
proximate  constituents  of  the  fixed  oils,  and  existing  in  many  different  oleaginous 
substances,  olein,  palmitin,  and  stearin  merit  a  special  notice.  Preliminarily,  how- 
ever, to  their  individual  consideration,  it  will  be  proper  to  refer  to  the  existing  views 
in  relation  to  their  nature  and  composition  generally. 

These  three  substances,  olein, ptfd^^^ifin,  and  stearin,  together  with  bufi/rin,  caprin, 
and  other  minor  fat  principles,  axQ  glycerides ;  that  is,  compound  ethers  or  salts  of 
the  triatomic  alcohol  glycerin,  CgHjCOH),,  and  of  the  several  fatty  acids,  oleic,  pal- 
mitic, stearic,  etc.,  all  of  which  are  monobasic  acids.    Thus,  olein  has  the  composition 

*  M.  Cloes  has  made  investigations  in  relation  to  the  influence  of  light  in  promoting  oxida- 
tion, and  obtained  some  curious  results.  The  general  influence  of  light  is  very  great,  as  oils 
undergo  comparatively  little  change  in  the  dark  for  a  long  time;  though,  in  rel.ition  to  some  of 
them,  the  change  is  at  length  as  great  as  under  the  light.  Thus,  while  the  oil  of  poppies  has  in 
thirtv  days  increased  about  50  per  cent,  in  weight  under  colorless  light,  and  has  gained  only  a 
5000th  in  the  dark;  yet.  at  the  end  of  150  days,  the  weight  in  the  former  condition  was  rather 
lessened  than  augmented,  and  in  the  latter,  or  in  the  dark,  had  increased  64  per  cent.  The  effect 
of  the  different  colored  rays  is  also  very  different.  The  change  is  at  first  most  rapid  under  the 
white  light,  less  so  under  the  blue,  and  much  less  under  the  red,  yellow,  and  green,  being  least  of 
all  with  the  green  ;  but,  with  the  advance  of  time,  the  blue  overtakes  and  even  passes  the  white, 
and  at  the  end  of  three  or  four  months  all  are  about  equal  in  effect.  Heat  also  accelerates  the 
concretion  of  the  oils,  by  favoring  their  oxidation  ;  and  the  same  eflfect  is  produced  by  introducing 
into  the  unchanged  oil  a  little  which  has  already  been  altered  by  exposure  to  the  air.  The  oxida- 
tion of  an  oil  may  be  very  greatly  hastened  in  this  way  without  the  aid  of  heat.  {Joum.  de  Pharm. 
et  de  Chim.,  4e  ser.,  ii.  345,  1865.) 
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( OC,3H330  C  0C,eH3,0  r  0C,«H3,0 

C3H,     OC,3H330,  palmitin,  C3HJ  0C,«H3,0,  and  stearin,  C3HJ  OC,3H3,0. 
(0C,H330  (0C,«H3,0  (0C,3H3,0 

When  these  substances,  or  oils  composed  principally  of  them,  are  treated  with  alkali 
with  the  aid  of  heat,  the  following  decomposition  takes  place : 
C  OC13H33O  {  OH 

C3H,  ]  OC,3H330  +  3(NaOH)  =  C3H,  ]  OH  +  3(Na.OC,3H330)  ; 
(0C,3H330  (oh 

that  is,  olein  is  decomposed  by  sodium  hydrate  into  glyceryl  hydrate^  or  glycerin 
and  sodium  oleafe,  or  a  sodium  soap. 

The  waxes  differ  from  the  fats  proper  in  being  compound  ethers  of  the  higher 
monatomic  alcohols,  like  cetyl  alcohol,  C^gU^.OH,  and  myricyl  alcohol,  C^^H^yOH, 
instead  of  being  glycerides.  The  fatty  acids  present  are  partly  palmitic  and  stearic, 
but  more  largely  still  higher  ones,  like  cerotic  acid,  ^2t^-^S^2- 

Olein.  Elain.  Liquid  Principle  of  Oils.  It  is  extremely  difficult  to  obtain  oleia 
pure.  Being  in  most  oils  associated  with  the  solids  stearin  and  palmitin,  it  has  to 
be  separated  by  pressure  and  other  mechanical  means,  which  separation  is  not  always 
perfectly  effected.  As  ordinarily  procured,  therefore,  olein  contains  more  or  less  of 
palmitin  or  stearin,  or  both.  In  this  somewhat  impure  state,  it  is  obtained  either 
by  the  agency  of  alcohol  or  by  expression.  When  one  of  the  oils,  olive  oil,  for 
example,  is  dissolved  in  boiling  alcohol,  the  solution,  on  cooling,  deposits  the  con- 
crete principles,  still  retaining  the  olein,  which  it  yields  upon  evaporation.  The 
other  method  consists  in  compressing  one  of  the  solid  fats,  or  of  the  liquid  oils 
rendered  concrete  by  cold,  between  folds  of  bibulous  paper,  which  absorb  the  olein, 
and  give  it  up  afterwards  by  compression  under  water.  Olein  is  a  liquid  of  oily  con- 
sistence, congealing  at — 6°  C.  (21-2°  F.),  colorless  when  pure,  with  little  odor  and 
a  sweetish  taste,  insoluble  in  water,  soluble  in  boiling  alcohol  and  ether.  Its  formula, 
as  already  stated,  is  C3Hj(OC,gH330)3,  being  an  oleate  of  the  triad  radical  glyceryl, 
C3H5.  By  reaction  with  nitric  acid,  or,  more  exactly  stated,  under  the  influence  of 
nitrous  acid  fumes,  olein  is  converted  into  a  deep  yellow,  butyraceous  mass.  If  this 
be  treated  with  hot  alcohol,  a  deep  orange-red  oil  is  dissolved,  and  a  peculiar  fatty 
matter  remains  called  ela'idin.  This  is  white,  crystalline,  fusible  at  34°  C.  (932°  F.), 
insoluble  in  water,  readily  soluble  in  ether,  and  appears  to  be  isomeric  with  olein. 
It  is  resolved  by  saponification  with  the  alkalies  into  ela'idic  acid  and  glycerin. 

Palmitin.  Palmitic  acid  occurs  in  the  more  liquid  fats,  such  as  palm  oil,  and 
coco-nut  oil,  as  well  as  in  butter  and  human  fat,  as  glyceride ;  while  in  spermaceti 
and  some  forms  of  wax  it  is  combined  with  monatomic  alcohol  radicals.  Palmitin 
is  the  glyceride  0/  palmitic  acid  or  tripalmitate  of  glyceryl.  It  is  best  obtained 
from  palm  oil. 

Stearin.  This  exists  abundantly  in  tallow  and  other  animal  fats.  It  may  be  ob- 
tained by  treating  the  concrete  matter  of  lard,  free  from  olein,  by  cold  ether  so  long 
as  anything  is  dissolved.  The  palmitin  is  thus  taken  up,  and  stearin  remains.  A 
better  method  is  to  dissolve  suet  in  heated  oil  of  turpentine,  allow  the  solution  to 
cool,  submit  the  solid  matter  to  expression  in  unsized  paper,  repeat  the  treatment 
several  times,  and  finally  dissolve  in  hot  ether,  which  deposits  the  stearin  on  cooling. 
This  is  concrete,  white,  opaque  in  mass,  but  of  a  pearly  appearance  as  crystallized 
from  ether,  pulverizable,  fusible  at  665°  C.  (152°  F.),  soluble  in  boiling  alcohol 
and  ether,  but  nearly  insoluble  in  those  liquids  cold,  and  quite  insoluble  in  water.  It 
consists  of  glyceryl  and  stearic  acid,  in  combination  as  a  glyceride,  C3H5(OC,gH3gO)j, 
and  has  been  formed  syntheticfiUy  by  heating  a  mixture  of  these  two  materials  to 
280°-300°  C. 

Margarin.  What  was  long  known  under  this  name  was  shown  by  Heintz  in  1852 
{Journ.  Prakt.  Chem.,  56,  p.  1)  to  be  a  mixture  of  stearin  and  palmitin.  The  true 
margaric  acid,  has  been  obtained  only  by  synthesis,  not  occurring  in  nature. 

The  fixed  oils  are  liable  to  certain  spontaneous  changes,  which  have  been  investi- 
gated by  MM.  Pelouze  and  Boudet.  It  appears  from  their  researches  that  the  oils 
are  accompanied,  in  the  seeds  which  contain  them,  with  principles  which  act  as  a 
ferment,  and  cause  the  oils  to  resolve  themselves  spontaneously  into  the  several  fatty 
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acids  which  they  afford  on  saponification,  and  into  glycerin.  This  change  takes 
place  in  the  seeds  as  soon  as  the  cells  containing  the  oil  are  broken,  so  as  to  permit 
the  contact  of  the  fermenting  principle  existing  in  the  grain.  Sometimes  the  fer- 
menting principle  is  to  a  certain  extent  separated  from  the  seeds  along  with  the  oil. 
In  such  a  case,  the  oil  undergoes  this  resolution  into  the  fatty  acids  and  glycerin 
after  expression.  Such  was  ascertained  to  be  the  case  with  palm  oil,  in  which,  after 
long  keeping,  MM.  Pelouze  and  Boudet  detected  the  presence  of  glycerin  and  of 
palmitic  and  oleic  acids.  They,  moreover,  proved  that,  under  the  continued  influence 
of  the  ferment,  the  fatty  acids  themselves  undergo  changes,  among  which  is  the  con- 
version of  the  oleic  into  sebacic  acid  ;  and  it  is  probable  that  with  a  still  longer  con- 
tinuance of  the  same  influence  the  oil  would  be  completely  destroyed. 

As  this  rancidity  in  fats  renders  them  altogether  useless  for  most  practical  pur- 
poses in  pharmacy,  and  as  it  is  not  always  readily  discoverable  by  the  senses  in  its 
earlier  stages,  it  becomes  desirable  to  possess  a  test  by  which  it  may  be  readily  de- 
tected. Such  a  test  is  to  be  found,  according  to  Mr.  Thos.  B.  Groves,  in  iodide  of 
potassium,  which  is  rapidly  decomposed  by  the  new  principles  developed,  and,  by 
the  orange-brown  discoloration  produced  by  the  liberation  of  the  iodine,  indicates  the 
existence  of  rancidity,  and  by  the  rapidity  and  degree  of  that  discoloration  approx- 
imatively  the  extent  of  the  change.  The  alteration  of  color  is  said  by  Mr.  Groves 
to  be  plainly  perceptible  when  only  one-twentieth  of  rancid  fat  is  present. 

It  is  also  extremely  important  to  be  able  to  protect  fats  against  this  change.  The 
complete  exclusion  of  air,  light,  and  moisture — and  when  in  relation  to  air  this  may 
not  be  entirely  practicable,  the  destruction  by  heat  of  the  ferment-germs  contained 
in  the  air,  by  which  the  decomposition  is  often  originated — will  go  far  to  effect  this 
object ;  but  it  would  often  be  very  inconvenient,  if  not  impossible,  to  carry  these 
measures  into  complete  effect ;  and  hence  the  discovery  of  substances  which  may 
have  the  effect  of  retarding,  if  not  wholly  preventing,  these  fermenting  processes, 
whether  by  the  destruction  of  the  ferment-germs  or  otherwise,  is  extremely  desira- 
ble. It  is  now  long  since  one  or  more  substances  having  this  preservative  effect  have 
been  made  known  and  practically  used  ;  and,  since  the  principle  upon  which  they 
are  supposed  to  act  has  been  discovered,  the  number  has  been  much  extended.  Thus, 
benzoin  rubbed  up  with  fats  is  well  known  to  preserve  them  long  against  rancidity, 
and  henzoated  lard,  made  by  mixing  one  part  of  benzoin  with  44  parts  of  melted 
lard,  is  one  of  the  preparations  of  the  present  British  Pharmacopoeia  ;  and  the  buds 
of  the  poplar  {Populus  nigra)  are  perhaps  still  more  effectual,  as,  according  to  M. 
Deschamps,  lard  impregnated  with  their  virtues  will  keep  good  indefinitely.  In  the 
French  Codex  the  poplar  buds  are  employed  for  this  purpose  in  the  ^'■Poviade  Po- 
pukum,"  in  which  eight  parts  of  the  dried  buds  are  used  to  60  parts  of  the  oint- 
ment, consisting  of  lard  impregnated  with  the  virtues  of  several  narcotic  substances  ; 
the  fresh  narcotic  plants  being  boiled  with  lard  until  all  their  water  is  evaporated, 
and  the  buds  afterwards  digested  in  the  strained  liquid  for  24  hours.  Mr.  Groves 
made  experiments  with  many  volatile  oils  and  other  analogous  substances  to  test 
their  preservative  power  ;  and,  while  many  of  them  were  found  to  have  considerable 
effect,  as  cloves,  Peruvian  balsam,  sassafras,  guaiacum,  and  creasote,  yet  the  one 
which  appeared  to  act  most  eflBciently  was  the  oil  of  pimento  ;  and  he  proposes  to 
add  to  the  o&cina\  prepared  lard  of  the  British  Pharmacopoeia,  either  oil  of  pimento 
or  balsam  of  Peru,  in  the  proportion  of  two  drops  to  the  ounce,  in  order  to  con- 
tribute to  its  preservation.  (See  A.  J.  jP.,  1865,  pp.  54,  61.) 

Animal  fats  are  especially  liable  to  become  rancid  when  kept ;  and  it  is  very  de- 
sirable to  obviate  this  effect ;  for,  instead  of  having  the  mild  demulcent  properties 
which  constitute  their  chief  value,  they  become  irritant,  and  unfit  as  vehicles  for 
other  substances  to  be  applied  to  the  skin.  Prof.  Hirzel  says  that  animal  fats  may 
be  kept  in  a  good  condition  for  a  year  by  the  following  plan.  Mix  14  pounds  of 
the  recently  melted  fat  with  5  drachms  of  common  salt  and  15  grains  of  alum,  in 
fine  powder,  heat  till  a  scum  is  formed  on  the  surface,  separate  the  scum,  and,  when 
the  clear  liquid  has  cooled,  wash  it  many  times  with  water  with  malaxation,  so  as  to 
remove  all  the  salt,  then  evaporate  the  water  at  a  heat  insuflficient  to  injure  the  fat. 
{A.  J.  P.,  1868,  p.  334.) 
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It  is  sometimes  desirable  to  deprive  the  fixed  oils  of  color.  The  following  pro- 
cess for  this  purpose  is  recommended  by  M.  Brunner.  The  oil  is  first  brought  to 
the  state  of  emulsion  by  strongly  agitating  it  with  water  rendered  mucilaginous  by 
gum  or  starch  ;  the  emulsion  is  treated  for  each  part  of  oil  with  two  parts  of  wood- 
charcoal,  previously  well  heated,  and  coarsely  powdered,  the  finer  particles  being 
sifted  out ;  the  pasty  mass  is  then  completely  dried  at  a  heat  not  exceeding  212°  F., 
and  exhausted  by  cold  ether  in  a  percolator ;  finally,  the  ethereal  solution,  having 
been  allowed  to  stand  in  order  that  any  charcoal  present  in  it  may  subside,  is  sub- 
mitted to  distillation  so  as  to  separate  the  ether,  and  the  oil  remains  colorless  in  the 
retort.  (Journ.  de  Phann.,  Sept.  1858,  p.  214.)  M.  Berlandt  recommends  the  fol- 
lowing method.  Shake  strongly  for  some  minutes  900  parts  of  the  fixed  oil,  with 
120  parts  of  water  holding  in  solution  3  parts  of  permanganate  of  potassium,  allow 
the  mixture  to  stand  for  some  hours  in  a  warm  place,  and  then  filter.  The  oil 
becomes  colorless.  (Journ.  de  Pharm.  et  de  Chim.,  Oct.  1867,  p.  314.) 

2.  OLEA  VOLATILIA.  [Olea  Destillata.']      Volatile  Oils. 

These  are  sometimes  called  distilled  oils,  from  the  mode  in  which  they  are  usually 
procured  ;  sometimes  essential  oils,  from  the  circumstance  that  they  possess,  in  a  con- 
centrated state,  the  properties  of  the  plants  from  which  they  are  derived.  They  exist 
in  all  odoriferous  vegetables,  sometimes  pervading  the  plant,  sometimes  confined  to 
a  single  part ;  in  some  instances  contained  in  distinct  cellules,  and  preserved  after 
desiccation,  in  others  formed  upon  the  surface,  as  in  many  flowers,  and  exhaled  as 
soon  as  formed.  Occasionally  two  or  more  are  found  in  different  parts  of  the  same 
plant.  Thus,  the  orange-tree  produces  one  oil  in  its  leaves,  another  in  its  flowers, 
and  a  third  in  the  rind  of  its  fruit.  In  a  few  instances,  when  existing  in  distinct 
cellules,  they  may  be  obtained  by  pressure,  as  from  the  rind  of  the  lemon  and  orange  ; 
but  they  are  generally  procured  by  distillation  with  water.  (See  page  985.)  Some 
volatile  oils,  as  those  of  bitter  almonds  and  mustard,  are  formed,  during  the  process 
of  distillation,  out  of  substances  of  a  different  nature  pre-existing  in  the  plant. 

The  volatile  oils  are  usually  yellowish,  but  often  brown,  red,  green,  or  blue,  and 
occasionally  colorless.  There  is  reason,  however,  to  believe  that,  in  all  instances, 
the  color  depends  on  foreign  matter  dissolved  in  the  oils.  Septimus  Piesse  has  suc- 
ceeded, by  the  fractional  distillation  of  certain  volatile  oils,  in  separating  a  blue  liquid, 
which,  by  repeated  rectification,  he  has  obtained  quite  pure.  In  this  state,  it  has  the 
sp.  gr.  0'910,  and  a  fixed  boiling  point  of  302-3°  C.  (576°  F.),  and  yields  a  dense  blue 
vapor,  having  peculiar  optical  properties.  He  has  named  this  principle  azidene,  and 
believes  that  upon  it  depends  the  blueness  of  volatile  oils  wherever  existing.  The 
yellowness  of  the  oils  he  ascribes  to  the  resin  resulting  from  their  oxidation,  the 
green  and  brown  colors  to  a  mixture  of  azulene  and  resin  in  various  proportions. 
The  formula  of  azulene  he  gives  as  CigH^gO.  (Chem.  News,  Nov.  21,  1863,  p.  245.) 
Gladstone  names  this  blue  coloring  constituent  coerule'in,  and  says  that  it  contains 
nitrogen,  and  is  colored  green  by  acids  and  alkalies.  The  volatile  oils  differ  from 
fixed  oils  in  not  forming  glycerides  when  treated  with  alkalies. 

The  volatile  oils  have  a  strong  odor,  resembling  that  of  the  plants  from  which 
they  were  procured,  though  generally  less  agreeable.  Their  taste  is  hot  and  pungent, 
and,  when  they  are  diluted,  is  often  gratefully  aromatic.  The  greater  number  are 
lighter  than  water;  some  are  heavier;  and  their  sp.gr.  varies  from  0-847  to  1-17. 
They  partially  rise  in  vapor  at  ordinary  temperatures,  diffusing  their  peculiar  odor, 
and  are  completely  volatilized  by  heat.  When  distilled  alone,  they  almost  always 
undergo  partial  decomposition.  Heated  in  the  open  air,  they  take  fire  and  burn 
with  a  bright  flame  attended  yvith  much  smoke.  Almost  all  those  hitherto  exam- 
ined have  the  property  of  very  decidedly  deviating  the  plane  of  polarization  of  light, 
some  in  one  direction,  and  some  in  the  other ;  and  advantage  may  sometimes  be 
taken  of  this  property  to  detect  adulterations  of  one  of  these  oils  with  another. 

Exposed  at  ordinary  temperatures,  they  absorb  oxygen,  assume  a  deeper  color, 
become  thicker  and  less  odorous,  and  are  ultimately  converted  into  resin.*     This 

*  Some  interesting  observations  have  been  made  by  M.  Auguste  Houzeau,  in  reference  to  the 
chemical  influence  of  the  atmosphere,  which  go  to  prove  that,  in  reference  at  least  to  the  air  at 
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change  takes  place  most  rapidly  under  the  influence  of  light.  Before  the  alteration 
is  complete,  the  remaining  portion  of  oil  may  be  recovered  by  distillation.  Some  of 
them  form  well-characterized  acids  by  combination  with  oxygen.* 

The  volatile  oils  are  largely  hydrocarbons,  although  mixed  with  these  are  alcohol- 
like bodies  called  camphors,  and  other  products  of  oxidation  known  under  the  general 
name  of  resins,  and  undoubtedly  formed  from  the  hydrocarbons.  These  hydrocarbons 
are  generally  known  as  terpenes,  fi-om  oil  of  turpentine,  which  is  taken  as  a  type. 

They  may  be  divided  into  three  well-defined  classes,  as  follows : 

1.  The  true  terpenes,  having  the  formula  C,(,Hjg.  To  this  class  belong  the  hydro- 
carbons, constituting  the  major  parts  of  the  essential  oils  of  turpentine,  orange  peel, 
caraway,  nutmeg,  anise,  thyme,  myrtle,  etc. 

These  may  be  again  divided  into  two  groups:  the  turpentine  oil  group,  boiling  at 
from  156°  to  163*^  C,  and  the  orange  oil  group,  boiling  at  174°  to  178°  C. 

2.  The  cedrenes,  having  the  formula  C^H.,^.  To  this  class  belong  the  essential 
oils  of  cloves,  rosewood,  cubebs,  calamus,  cascarilla,  and  patchouli.  They  boil  at 
from  249°  to  260°  C. 

3.  The  colophene  hydrocarbons,  having  the  formula  CjqHj^.  To  this  class  belongs 
colophene  itself,  and  perhaps  para-cajuputene.     Colophene  boils  at  315°  C. 

The  terpenes  in  general  are  practically  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  chloroform,  benzol,  petroleum  spirit,  and  the  fixed  and  volatile  oils.  (Allen, 
Commerc.  Org.  Anal.,  vol.  ii.  p.  46.) 

The  volatile  oils  are  very  slightly  soluble  in  water.  Agitated  with  this  fluid  they 
render  it  milky,  but  separate  upon  standing,  leaving  the  water  impregnated  with  their 
odor  and  taste.  This  impregnation  is  more  complete  when  water  is  distilled  with  the 
oils,  or  from  the  plants  containing  them.  Trituration  with  magnesia  or  its  carbonate 
renders  them  much  more  soluble,  probably  in  consequence  of  their  minute  division. 
The  intervention  of  sugar  also  greatly  increases  their  solubility,  and  afibrds  a  con- 
venient method  of  preparing  them  for  internal  use.  The  oils  which  contain  no  oxygen 
are  scarcely  soluble  in  diluted  alcohol ;  and,  according  to  De  Saussure,  their  solubility 
generally  in  this  liquid  is  proportionate  to  the  quantity  of  oxygen  which  they  contain. 

The  volatile  oils  dissolve  sulphur  and  phosphorus  with  the  aid  of  heat,  and  de- 
posit them  on  cooling.  By  long  boiling  with  sulphur,  they  form  brown,  unctuous, 
fetid  substances,  formerly  called  balsams  of  sulphur.  They  absorb  chlorine,  which 
converts  them  into  resin,  and  then  combines  with  the  resin.  Iodine  produces  a 
similar  effect.  They  are  decomposed  by  the  strong  mineral  acids,  and  unite  with  sev- 
eral of  those  from  the  vegetable  kingdom.  When  treated  with  a  caustic  alkali,  some 
of  them  are  converted  into  resin,  which  unites  with  the  alkali  to  form  a  kind  of  soap. 
Several  of  the  metallic  oxides,  and  various  salts  which  easily  part  with  oxygen,  con- 
vert them  into  resin.  The  volatile  oils  dissolve  many  of  the  proximate  principles 
of  plants  and  animals,  such  as  the  fixed  oils  and  fats,  resins,  camphor,  and  several 
of  the  alkaloids.  Exposed  to  air  and  light,  they  acquire  a  decolorizing  property, 
analogous  to  that  of  chlorine,  which  is  ascribed  by  Faraday  to  their  combination 
with  the  ozonized  oxygen  of  the  atmosphere.  For  some  interesting  observations 
on  this  property  of  the  volatile  oils,  the  reader  is  referred  to  papers  by  Dr.  J.  L. 
Plummer,  of  Richmond,  Indiana,  in  A.  J.  F.  (xxv,  398  and  508).'f 

Rouen,  in  France,  which  was  the  site  of  these  observations,  this  influence  varies  in  degree  with  the 
season,  being  greatest  in  the  advanced  spring  or  early  summer  (May  and  June),  diminishing  sensi- 
bly in  the  summer  and  greatly  in  autumn,  and  increasing  at  the  close  of  winter  and  the  beginning 
of  spring.  If  this  be  generally  true,  the  chansre  in  oils,  as  well  as  in  all  other  bodies  oxidizable  in 
the  air,  should  be  greatesc  at  that  period  of  the  year  when  the  atmospheric  influence  is  greatest, 
namely,  in  May  and  June,  and  least  when  this  is  least,  in  the  winter  months.  (Journ.  de  Pharm. 
et  de  Chim.,  4e  s^r.,  ii.  212-218.) 

*  Recovery  of  volatile  oiU  from  their  rennifUd  condition,  A  process  for  this  purpose,  employed 
by  M.  Curieffx,  is  to  treat  the  old  resinified  oil  with  a  solution  of  borax  and  animal  charcoal,  these 
being  first  mixed  to  form  a  magma,  the  oil  then  added,  and  the  mixture  shaken  for  fifteen  minutes. 
The  borax  unites  with  the  resinous  matter ;  and  the  magma,  adhering  to  the  sides  of  the  vessel, 
leaves  the  oil  clear  and  possessed  of  its  original  properties.  {A.  J.  P.,  Sept.  1853,  p.  398.) 

t  See  also  the  same  journal  (xxviii,  197)  for  some  curious  facts  in  relation  to  a  repulsive  infla- 
ence  exerted  upon,  and  changes  of  color  produced  in.  a  mixture  of  chromate  of  potassium  and  sul- 
phuric acid,  by  different  volatile  oils,  at  sensible  and  sometimes  considerable  distances  from  the 
mixture,  effected  probably  through  the  vapor  of  the  oils. 
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The  volatile,  like  the  fixed  oils,  are  mixtures  of  two  or  more  principles,  which  difier 
in  their  point  of  volatilization  or  congelation,  or  in  their  composition.  It  is,  however, 
impossible  to  separate  them  by  distillation  alone  so  as  to  obtain  the  several  principles 
entirely  pure.  When,  as  often  happens,  the  constituents  congeal  at  different  tempera- 
tures, they  may  be  separated  by  compressing  the  frozen  oil  between  folds  of  bibulous 
paper.  The  solid  matter  remains  within  the  folds ;  and  the  fluid  is  absorbed  by  the 
paper,  from  which  it  may  be  separated  by  distillation  with  water.  The  name  of 
stearoptene  has  been  proposed  for  the  former,  that  of  eleopteiie  for  the  latter.  The 
solid  crystalline  substances  deposited  by  volatile  oils  upon  standing  are  also  called 
stearoptenes.  Some  of  them  are  denominated  camphors,  from  their  resemblance  to 
true  camphor.  Some  are  isomeric  with  the  oils  in  which  they  are  formed,  others  are 
oxides  or  hydrates,  alcohol-like  in  character.  Certain  oils,  under  the  influence  of 
water,  deposit  crystalline  hydrates  of  the  respective  oils. 

The  volatile  oils  may  be  conveniently  divided  into  three  classes:  1,  the  non-oxy- 
genated, consisting  exclusively  of  carbon  and  hydrogen,  as  the  oils  of  turpentine 
and  copaiba ;  2,  the  oxygenated  oils,  containing  carbon,  hydrogen,  and  oxygen,  as 
oil  of  cinnamon  and  most  of  the  aromatic  oils;  and,  3,  the  sulphuretted,  containing 
sulphur,  as  the  oils  of  horseradish  and  mustard.  The  composition  of  those  which 
are  hydrocarbons  simply  has  already  been  given. 

The  volatile  oils  are  often  sophisticated.  Among  the  most  common  adulterations 
are  fixed  oils,  resinous  substances,  and  alcohol.  The  presence  of  the  fixed  oils  may 
be  known  by  the  permanent  greasy  stain  which  they  leave  on  paper,  while  that  occa- 
sioned by  a  pure  volatile  oil  disappears  entirely  when  exposed  to  heat.  They  may 
also  in  general  be  detected  by  their  comparative  insolubility  in  alcohol.  Both  the 
fixed  oils  and  resins  are  left  behind  when  the  adulterated  oil  is  distilled  with  water. 
If  alcohol  is  present,  the  oil  becomes  milky  when  agitated  with  water  in  a  graduated 
tube,  and,  after  the  separation  of  the  liquids,  the  water  occupies  more  space  and  the  oil 
less  than  before.  The  following  method  of  detecting  alcohol  was  proposed  by  M.  Beral. 
Put  twelve  drops  of  the  suspected  oil  in  a  perfectly  dry  watch-glass,  and  add  a  piece  of 
potassium  about  as  large  as  the  head  of  a  pin.  If  the  potassium  remains  for  twelve 
or  fifteen  minutes  in  the  midst  of  the  liquid,  there  is  either  no  alcohol  present,  or  less 
than  4  per  cent.  If  it  disappears  in  five  minutes,  the  oil  contains  more  than  4  per 
cent,  of  alcohol ;  if  in  less  than  a  minute,  25  per  cent,  or  more.  M.  Borsarelli  em- 
ploys chloride  of  calcium  for  the  same  purpose.  This  he  introduces  in  small  pieces, 
well  dried  and  perfectly  free  from  powder,  into  a  small  cylindrical  tube,  closed  at  one 
end,  and  about  two-thirds  filled  with  the  oil  to  be  examined,  and  heats  the  tube  to 
212°  F.,  occasionally  shaking  it.  If  there  is  a  considerable  proportion  of  alcohol,  the 
chloride  is  entirely  dissolved,  forming  a  solution  which  sinks  to  the  bottom  of  the 
tube ;  if  only  a  very  small  quantity,  the  pieces  lose  their  form,  and  collect  at  the 
bottom  in  a  white  adhering  mass ;  if  none  at  all,  they  remain  unchanged.  (Journ. 
de  Pharm.,  xxvi.  429.)  J.  J.  Bernoulli  proposes  as  a  test  dry  acetate  of  potassium, 
which  remains  unaffected  in  a  pure  oil,  but  is  dissolved  if  alcohol  is  present,  and 
forms  a  distinct  liquid.  (See  A.  J.  P.,  xxv.  82.)  Mr.  George  A.  Kelly  suggests  a 
simple  test  to  detect  alcohol :  a  quantity  of  the  oil  is  placed  in  a  capsule,  which  is 
put  in  a  dark  room,  and  a  lighted  match  applied  to  it.  The  alcohol  in  the  oil  will 
burn  with  its  characteristic  lambent  flame,  whilst  if  no  alcohol  is  present  the  flame 
will  be  yellow  and  smoky. 

Sometimes  volatile  oils  of  little  value  are  mixed  with  the  more  costly.  The  taste 
and  smell  afford  in  this  case  the  best  means  of  detecting  the  fraud.  The  specific 
gravity  of  the  oils  may  also  serve  as  a  test  of  purity.  When  two  oils,  of  which  one 
is  lighter  and  the  other  heavier  than  water,  are  mixed,  they  may  be  separated  by  long 
agitation  with  this  fluid,  and  will  take  a  place  corresponding  to  their  respective 
specific  gravities ;  but  it  sometimes  happens  that  an  unadulterated  oil  may  thus  be 
separated  into  two  portions.  The  difference  of  apparent  effect  produced  by  iodine 
with  the  several  oils  has  been  proposed  as  a  test ;  and  bromine  has  been  employed 
for  the  same  purpose  by  Prof.  John  M.  Maisch.  Mr.  Maisch  uses  both  these  tests 
preferably  in  the  state  of  ethereal  solution ;  which,  as  it  is  liable  to  spontaneous 
change  by  keeping,  should  be  prepared  when  wanted  for  use.     According  to  Liebig, 
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when  iodine  is  made  to  act  on  a  volatile  oil,  a  portion  of  it  combines  with  the  hydro- 
gen of  the  oil,  forming  hydriodic  acid,  while  another  portion  takes  the  place  of  the 
lost  hydrogen.  Oil  of  turpentine  may  be  detected  by  remaining  in  part  undissolved, 
when  the  suspected  oil  is  treated  with  three  or  four  times  its  volume  of  alcohol  of 
the  sp.  gr.  0-84r;  or,  according  to  M.  Mero,  by  causing  the  suspected  oil,  when  agi- 
tated with  an  equal  measure  of  poppy  oil,  to  remain  transparent,  instead  of  becoming- 
milky,  as  it  would  do  if  pure.  The  latter  test  will  not  apply  to  the  oil  of  rosemary. 
(Journ.  de  Pharm.,  3e  ser.,  vii.  303.)  G.  S.  Heppe  suggests  a  very  delicate  test 
of  oil  of  turpentine  and  most  other  non-oxygenated  oils,  when  used  to  adulterate  one 
of  the  oils  containing  oxygen.  A  piece  of  nitroprusside  of  copper,  of  the  size  of  a 
pin's  head,  is  put  into  a  little  of  the  suspected  oil  in  a  test-tube,  and  heated  until 
the  liquid  begins  to  boil.  The  boiling  must  be  continued  only  a  few  seconds.  If 
the  oil  be  pure  and  oxygenated,  the  nitroprusside  of  copper  will  become  black, 
brown,  or  gray ;  if  oil  of  turpentine  or  other  non-oxygenated  oil  be  present,  the 
deposit  will  be  green  or  bluish  green,  and  the  supernatant  liquid  colorless  or  yellow- 
ish. {Chem.  Gaz.,  April  15,  1857,  p.  155;  Froc.  A.  P.  A.,  1858,  p.  344.) 

The  different  relations  of  the  volatile  oils  to  polarized  light  may,  to  a  certain  ex- 
tent, be  made  available  for  the  detection  of  adulterations,  especially  where  the  action 
of  the  adulterating  oil  is  in  an  opposite  direction  to  that  of  the  oil  adulterated.  Thus, 
the  oils  of  juniper,  lavender,  rosemary,  rotate  the  plane  of  polarization  to  the  left, 
while  American  oil  of  turpentine  rotates  it  to  the  right ;  and  if  this  should  be  added  to 
one  of  the  other  oils,  it  might  in  some  degree  neutralize  their  action,  and  thus  offer 
one  means  for  its  detection.  Unfortunately,  the  French  oil  of  turpentine,  from  the 
juice  of  the  Pinits  viaritima,  acts  strongly  in  the  opposite  direction.  But  the  very 
strength  of  its  left  rotatory  power  might  lead  to  its  detection  by  the  abnormal  increase 
of  this  power  which  it  would  impart  to  the  oils  in  question.  An  instrument  called 
the  polariscope  is  necessary  in  these  investigations ;  and  the  reader  is  referred,  for 
the  description  of  such  an  instrument,  with  a  table  of  the  direction  and  degree  of 
this  rotating  power  in  several  of  the  oils  most  employed,  to  a  paper,  by  Mr.  H. 
Sugden  Evans,  in  the  PharmaceuticalJoxnnal  and  Transactions  (Oct.  1865,  p.  220). 

Volatile  oils  may  be  preserved  without  change  in  small  well-stopped  bottles,  en- 
tirely filled  with  the  oil,  and  secluded  from  the  light. 

Manufacture.  Most  of  the  volatile  oils  may  be  prepared  by  the  general  formula 
of  the  U.  S.  P.  1870.  "  Put  the  substance  from  which  the  Oil  is  to  be  extracted  into 
a  retort  or  other  vessel  suitable  for  distillation,  and  add  enough  water  to  cover  it ; 
then  distil  by  a  regulated  heat  into  a  large  refrigeratory.  Separate  the  DistUled  Oil 
from  the  water  which  comes  over  with  it." 

Under  the  general  observations  on  the  Aqnx,  or  Waters,  will  be  found  remarks 
upon  the  use  of  steam  in  preparing  the  Distilled  Waters,  which  are  to  a  consider- 
able extent  applicable  also  to  the  volatile  oils. 

The  substances  from  which  the  volatile  oils  are  extracted  may  be  employed  either 
in  the  recent  or  the  dried  state.  Certain  flowers,  however,  such  as  orange  flowers  and 
roses,  must  be  used  fresh,  or  preserved  with  salt,  or  by  means  of  glycerin,  as  they 
afford  little  or  no  oil  after  desiccation.  Most  of  the  aromatic  herbs,  also,  as  pepper- 
mint, spearmint,  pennyroyal,  and  marjoram,  are  usually  distilled  while  fresh  ;  although 
it  is  thought  by  some  that,  when  moderately  dried,  they  yield  a  larger  and  more 
grateful  product.  Dried  substances,  before  being  submitted  to  distillation,  require 
to  be  macerated  in  water  till  they  are  thoroughly  penetrated  by  this  fluid ;  and,  to 
facilitate  the  action  of  the  water,  it  is  necessary  that,  when  of  a  hard  or  tough  con- 
sistence, they  should  be  properly  comminuted  by  slicing,  shaving,  rasping,  bruising, 
or  other  similar  mechanical  operation. 

The  water  which  is  put  with  the  subject  of  distillation  into  the  still,  answers  the 
double  purpose  of  preventing  the  decomposition  of  the  vegetable  matter  by  regu- 
lating the  temperature,  and  of  facilitating  the  volatilization  of  the  oil,  which,  though 
in  most  instances  it  readily  rises  with  the  vapor  of  boiling  water,  requires,  when  dis- 
tilled alone,  a  considerably  higher  temperature,  and  is  at  the  same  time  liable  to  be 
partially  decomposed.  Some  oils,  however,  will  not  ascend  readily  with  steam  at 
100°  C.  (212*^  F.),  and  in  the  distillation  of  these  it  is  customary  to  use  water  sat- 
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urated  with  common  salt,  which  does  not  boil  under  110°  C.  (230°  F.).  Recourse 
may  also  be  had  to  a  bath  of  strong  solution  of  chloride  of  calcium,  or  to  an  oil- 
bath,  the  temperature  of  which  is  renulated  by  a  thermometer,  as  sujigested  by  the 
Edinburgh  College  in  their  general  directions,  given  above.  Other  oils,  again,  may 
be  volatilized  with  water  at  a  temperature  below  the  boiling  point ;  and,  as  heat  ex- 
ercises an  injurious  influence  over  the  oils,  it  is  desirable  that  the  distillation  should 
be  effected  at  as  low  a  temperature  as  possible.  To  prevent  injury  from  heat,  it  has 
been  recommended  to  suspend  the  substance  containing  the  oil  in  a  basket,  or  to 
place  it  upon  a  perforated  shelf,  in  the  upper  part  of  the  still,  so  that  it  may  be 
penetrated  by  the  steam,  without  being  in  direct  contact  with  the  water.  Another 
mode  of  effecting  the  same  object  is  to  distil  it  in  vacuo.  Dr.  Duncan  stated  that 
the  most  elegant  volatile  oils  he  had  ever  seen  were  prepared  in  this  manner  by  Mr. 
Barry,  the  inventor  of  the  process.  The  employment  of  steam  heat  also  prevents 
injury ;  and  the  best  volatile  oils  are  now  prepared  in  Philadelphia  in  this  way. 
Steam  can  be  very  conveniently  applied  to  this  purpose  by  causing  it  to  pass  through 
a  coil  of  tube,  of  an  inch  or  three-quarters  of  an  inch  bore,  placed  in  the  bottom 
of  a  common  still.  The  end  at  which  the  steam  is  admitted  enters  the  still  at 
the  upper  part,  and  the  other  end,  at  which  the  steam  and  condensed  water  escape, 
passes  out  laterally  below,  being  furnished  with  a  stopcock,  by  which  the  press- 
ure of  the  steam  may  be  regulated,  and  the  water  drawn  off  when  necessary. 
In  some  instances  it  is  desirable  to  conduct  the  steam  immediately  into  the  still 
near  the  bottom,  by  which  the  contents  are  kept  in  a  state  of  brisk  ebullition. 
This  method  is  used  in  the  preparation  of  the  oil  of  bitter  almond  and  the  oil 
of  mustard.  The  same  method  is  applicable  to  the  preparation  of  the  distilled 
waters. 

The  quantity  of  water  added  is  not  a  matter  of  indifference.  An  excess  above 
what  is  necessary  acts  injuriously  by  holding  the  oil  in  solution,  when  the  mixed 
vapors  are  condensed ;  and,  if  the  proportion  be  very  large,  it  is  possible  that  no  oil 
whatever  may  be  obtained  separate.  On  the  contrary,  if  the  quantity  be  too  small, 
the  whole  of  the  oil  will  not  be  distilled,  and  there  will  be  danger  of  the  substance 
in  the  still  adhering  to  the  sides  of  the  vessel,  and  thus  becoming  burnt.  (See  page 
214.)  Enough  water  should  always  be  added  to  cover  the  solid  material  and  pre- 
vent the  latter  accident.  Dried  plants  require  more  water  than  the  fresh  and  succu- 
lent. The  whole  amount  of  materials  in  the  still  should  not  exceed  three-fourths 
of  its  capacity  ;  as  otherwise  there  would  be  danger  of  the  liquor  boiling  over. 
The  form  of  the  still  has  an  influence  over  the  quantity  of  water  distilled,  which  de- 
pends more  upon  the  extent  of  surface  than  upon  the  amount  of  liquid  submitted  to 
evaporation.  By  employing  a  high  and  rather  narrow  vessel,  we  may  obviate  the 
disadvantage  of  an  excess  of  water.  (See  page  582.)  Sometimes  the  proportion  of 
oil  in  the  substance  employed  is  so  small  that  it  is  wholly  dissolved  in  the  water 
distilled,  even  though  the  proportion  of  the  liquid  in  the  still  is  not  greater  than  is 
absolutely  essential.  In  this  case  it  is  necessary  to  redistil  the  same  water  several 
times  from  fresh  portions  of  the  plant,  till  the  quantity  of  oil  which  comes  over 
exceeds  its  solvent  power.     This  process  is  called  cohobation. 

The  more  volatile  of  the  oils  pass  with  facility  along  with  the  steam  into  the  neck 
of  the  common  still ;  but  some  which  are  less  volatile  are  apt  to  condense  in  the  head 
and  thus  return  into  the  still.  '  For  the  distillation  of  the  latter,  a  still  should  be 
employed  with  a  very  low  head.  (See  cut  on  page  582.)  As,  after  the  distillation 
of  any  one  oil,  it  is  necessary  that  the  apparatus  should  be  thoroughly  cleansed 
before  being  used  for  the  preparation  of  another,  it  is  better  that  the  condensing 
tubes  should  be  straight,  rather  than  spiral  as  in  the  ordinary  still.  It  should 
be  recollected,  moreover,  that  certain  oils,  such  as  those  of  anise  and  fennel,  be- 
come solid  by  a  comparatively  slight  reduction  of  temperature,  and  that,  in  the  dis- 
tillation of  these,  the  water  employed  for  refrigeration  should  not  be  below  5'5°  C. 
(42°  F.). 

The  mixed  vapors  are  condensed  into  a  milky  liquid,  which  is  collected  in  a  re- 
ceiver, and,  after  standing  for  some  time,  separates  into  the  oil  and  a  clear  solution 
of  it ;  the  former  floating  on  the  surface,  or  sinking  to  the  bottom,  according  as  it  is 
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li*^hter  or  heavier  than  water.     The  distillation  should  be  continued  so  long  as  the 
fluid  which  comes  over  has  this  milky  appearance. 

The  last  step  in  the  process  is  to  separate  the  oil  from  the  water.  For  this  pur- 
pose the  Florence  receiver  may  be  used.  This  is  a  conical  glass  vessel,  broad  at  the 
bottom  and  narrow  towards  the  top,  and  very  near  its  base  furnished  with  a  tubulure 
or  opening,  to  which  is  adapted,  by  means  of  a  pierced  cork,  a  bent  tube  so  shaped 
as  to  rise  perpendicularly  to  seven-eighths  of  the  height  of  the  receiver,  then  to  pass 
off  from  it  at  right  angles,  and  near  the  end  to  bend  downwards.  The  condensed 
liquid  being  admitted  through  the  opening  at  the  top  of  the  receiver,  the  oil  separates, 
and,  rising  to  the  top,  occupies  the  upper  narrow  part  of  the  vessel,  while  the  water 
remains  at  the  bottom,  and  enters  the  tube  affixed  to  the  receiver.  When  the  surface 
of  the  liquid  attains  in  the  receiver  a  higher  level  than  the  top  of  the  tube,  the  water 
will  necessarily  begin  to  flow  out  through  the  latter,  and  may  be  received  in  bottles. 
The  oil  thus  accumulates  so  long  as  the  process  continues  ;  but  it  is  evident  that  the 
plan  is  applicable  only  to  the  oils  lighter  than  water.  For  the  heavier  oils,  cylindri- 
cal vessels  may  be  employed,  to  be  renewed  as  fast  as  they  are  filled.  But,  as  all  the 
water  cannot  be  removed  by  these  plans,  it  is  neces- 
sary to  resort  to  some  other  method  of  effecting  a  com- 
plete separation.  An  instrument  called  a  separa- 
tory  is  usually  employed  for  this  purpose.  It  con- 
sists of  a  glass  funnel,  bulging  at  the  top,  where  it 
is  furnished  with  a  stopper,  and  prolonged  at  the 
bottom  into  a  very  narrow  tube.  The  lower  open- 
ing being  closed,  the  mixed  liquids  are  introduced 
and  allowed  to  stand  till  they  separate.  The  orifice 
at  the  bottom  is  then  opened,  and,  the  stopper  at 
the  top  being  a  little  loosened  so  as  to  admit  the 
air,  the  heavier  liquid  slowly  flows  out,  and  may 
be  separated  to  the  last  drop  from  the  lighter,  which  floats  above  it.  If  the  oil  is 
heavier  than  the  water,  it  passes  out  of  the  separatory  ;  if  lighter,  it  remains  within. 
Another  mode  of  separating  the  oil  is  to  introduce  into  the  vessel  containing  the  two 
liquids  one  end  of  a  cord  of  cotton,  the  other  end  hanging  out,  and  terminating  in 
a  suitable  receptacle  beneath  the  level  of  that  immersed  in  the  liquid.  The  oil  at 
top  passes  through  the  cord,  and  may  thus  be  wholly  removed.  The  last  drops  may 
be  collected  by  pressing  the  cord  between  the  fingers.  According  to  George  Leuchs, 
all  oils  obtained  by  distillation  with  water,  even  when  perfectly  clear,  contain  some 
water.  (.4.  J.  P.,  1873,  p.  110.) 

The  water  saturated  with  oil  should  be  preserved  for  future  distillations ;  as  it 
can  dissolve  no  more  of  the  oil.  One  or  more  volatile  acids  are  frequently  found 
in  the  distilled  water,  as  acetic,  butyric,  or  valerianic ;  and  Wunder  has  detected  all 
three  of  these  acids  in  the  water  distilled  from  chamomile  flowers.  {Journ.fur  Prakt. 
Chem.,  Ixiv.  499.) 

According  to  Overbeck,  all  the  volatile  oils  may  be  freed  from  coloring  matter  by 
distilling  them  from  an  equal  weight  of  poppy-seed  oil,  and  a  saturated  solution  of 
common  salt.  {Archiv  der  Pharm.,  Ixxxiv.  149.) 

When  first  procured,  the  oils  have  a  disagreeable  empyreumatic  odor,  from  which 
they  may  be  freed  by  allowing  them  to  stand  for  some  days  in  vessels  loosely  covered 
with  paper.  They  should  then  be  filtered  and  introduced  into  small  opaque  bottles, 
which  should  be  well  stopped  so  as  to  exclude  the  air.  When  altered  by  exposure 
to  air,  they  may  sometimes  be  restored  to  their  original  appearance  and  quality,  by 
agitation  with  a  little  recently  heated  animal  charcoal ;  and  the  same  method  may 
be  employed  for  freeing  them  from  adhering  water. 

The  volatile  oils  have  the  medical  properties  of  the  plants  from  which  they  are 
derived  ;  and,  as  their  remedial  application  has  been  mentioned  under  the  heads  of 
these  plants  respectively,  it  will  be  unnecessary  to  treat  of  it  in  this  place.  They 
may  be  administered  upon  a  lump  of  sugar  ;  or  triturated  with  at  least  ten  times 
their  weight  of  sugar,  forming  an  oleo-saccharate,  and  then  dissolved  in  water  ;  or 
made  into  an  emulsion  with  water,  sugar,  and  gum  arable.     In  makino;  emulsions 
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with  volatile  oils  *  it  has  been  recommended  first  to  dissolve  them  in  one  of  the 
fixed  oils,  the  oil  of  almond  for  example,  and  then  to  emulsionize  the  oleaginous 
solution  with  syrup  and  gum  arable.  For  100  parts  of  water,  15  of  the  almond  oil 
in  which  the  volatile  oil  is  to  be  dissolved,  10  of  powdered  gum  arable,  and  25  of 
syrup  may  be  taken.  {Journ.  de  Pharm.,  Juin,  1864,  p.  461.)  The  volatile  oils 
are  often  kept  dissolved  in  alcohol  under  the  name  of  essences.  The  following  sug- 
gestions on  preparing  emulsions  of  the  volatile  oils  may  be  useful.  Oil  of  turpen- 
tine and  other  volatile  oils,  to  be  emulsionized  in  quantity,  are  most  successfully 
treated  by  rubbing  them  with  the  powdered  gum,  and,  when  intimately  mixed,  add- 
ing at  once,  with  rapid  trituration,  one  and  a  half  times  the  weight  of  the  gum 
used,  of  water.  By  this  treatment  the  volatile  oil  gets  thoroughly  divided  before 
contact  with  water,  and,  if  the  quantity  of  water  indicated  is  added  at  once,  the 
emulsion  has  the  right  preliminary  consistence,  and  unites  with  and  emulsionizes 
the  volatile  oil.  If,  however,  but  a  little  water  is  added,  this  seizes  on  the  gum, 
forming  a  pilular  mass,  and  throws  the  volatile  oil  out  of  union.  Such  an  emulsion  is 
more  permanent  when  a  little  fixed  oil  is  used. 

OLEATA.    Oleatea. 

(O-LE-A'TA.) 
Oleates,  Ft:;  Oleate,  O. 

The  oleates  are  a  class  of  preparations  which  were  introduced  to  the  medical  pro- 
fession by  Prof.  John  Marshall,  F.  R.  S.,  in  1872.  They  are  usually  solutions  of 
certain  bases  in  oleic  acid,  and  are  made  by  triturating  the  solid  substance  with  tlie 
oleic  acid  until  it  is  dissolved.  Whenever  it  is  possible,  the  application  of  heat 
should  be  avoided ;  and  it  has  been  observed  that  the  freshly  precipitated  oxides  of 
the  metals  dissolve  more  readily  than  those  which  are  old.  The  title  oleate  is  prob- 
ably the  best  that  could  be  devised,  although  it  must  be  understood  that  they  are 
not  pure  chemical  compounds,  but  merely  compounds  of  the  oxides  or  alkaloids,  as 
the  case  may  be,  with  oleic  acid  dissolved  in  a  great  excess  of  the  latter. "j" 

*  It  is  often  important  to  know  how  many  drops  a  volatile  oil  will  yield  to  the  fluidraehm  ;  in 
other  words,  the  relation  of  a  drop  of  the  oil  to  a  minim.  This  varies  extremely  according  to  the 
circumstances  elsewhere  noticed  as  influencing  the  size  of  the  drop;  so  that  any  results  obtained 
jire  only  approximate.  At  the  request  of  Dr.  (j.  B.  Wood,  Professor  Procter  tried  the  following  oils, 
with  the  results  stated  in  the  table  below.  The  columns  of  figures  represent  the  number  of  drops  in  a 
fluidraehm  of  the  oils  respectively,  the  first  column  giving  those  obtained  by  dropping  the  oils  from 
the  bottles  in  which  they  are  commonly  kept,  the  second  by  dropping  them  from  a  minim  measure. 

Oleum  Anisi  85-  86  Oleum  Foeniculi 

"      Carui  106-108         "      Gaultherise 

"      Caryophylli  103-103         "      Hedeoma 

"      Chenopodii  97-100          "      Mentha;    Pipe- 

"      Cinnamomii  100-102                    ritte 

"      Cubebae  86-  96         "      Menthfe  Viridis 

For  a  table  giving  results  as  to  the  specific  gravity,  the  refracting  power,  and  influence  on  polar- 
ized light,  of  a  large  number  of  volatile  oils,  prepared  by  Mr.  Gladstone,  see  the  Jonrn.  de  Pharm. 
et  de  Chim.  (4e  ser.,  ii.  68,  1865) ;  also  A.  J.  P.  (1865,  p.  389). 

Enjleurage.  This  term  is  applied  by  the  French  to  the  impregnation  of  fixed  oils  and  fatty 
matters  with  the  odor  of  certain  sweet-scented  pliints,  such  as  jasmine,  tuberose,  and  mignonette, 
the  oils  of  which  are  so  delicate  and  fugitive  that  they  cannot  well  be  separated  by  distillation.  The 
process  consists  in  exposing  the  fatty  matter,  placed  in  layers,  in  suitable  frames,  to  the  exhalations 
from  the  flowers,  which  are  absorbed,  and  give  their  characteristic  odor  to  the  fat.  Another  plan  is 
to  expose  alternate  layers  of  the  flowers,  and  of  cotton  impregnated  with  bland  fixed  oil,  to  the  sun, 
and  afterwards  to  express  the  oil  from  the  cotton.  For  remarks  on  this  process,  as  conducted  in  the 
south  of  France,  see  A.  J.  P.  (xxix.  551). 

j"  Dr.  L.  Wolff  has  published  a  process  for  obtaining  oleates  as  follows.  One  part  of  Castile  soap 
(sodium  oleo-palmitate)  is  dissolved  in  eight  parts  of  water,  the  solution  so  obtained  is  allowed  to 
cool  and  stand  for  24  hours,  when  there  will  be  a  considerable  deposit  of  sodium  palinitate,  while 
the  supernatant  liquor,  containing  mostly  sodium  oleate,  is  drawn  off  and  then  decomposed  with  a 
concentrated  solution  of  a  metallic  salt  which,  if  obtainable,  should  contain  no  free  acid  to  prevent 
the  formation  of  free  oleo-palmitic  acid,  The  heavy  deposit  of  oleo-palmitate  so  derived  is  strained 
off,  pressed  out  in  the  strainer  and  the  adherent  water  evaporated  in  a  water-bath;  after  this  it  is 
dissolved  in  about  six  to  eight  times  its  quantity  of  petroleum  benzin,  and  the  insoluble  palinitate 
is  left  to  subside  while  the  solution  of  oleate  decanted  therefrom  is  filtered  off.  The  benzin  evapo- 
rated will  yield  an  oleate  that  is  entitled  to  that  name,  as  it  is  a  chemical  combination  and  will 
remain  stable  and  eflScacious.  The  oleates,  so  prepared,  present  an  amorphous  appearance,  while 
the  palmitates  are  of  a  crystalline  character.  {A.  J.  P.,  1881,  p.  545.) 
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The  medical  properties  of  the  oleates  are,  of  course,  dependent  upon  the  base,  so 
that  these  preparations  may  be  considered  as  the  equivalents  of  the  corresponding  oint- 
ments, over  which,  however,  they  have  certain  advantages.  They  are  much  cleaner 
and  more  elegant  in  appearance,  and,  what  is  more  important,  owing  to  the  perfect 
solution  of  the  base  .the  latter  penetrates  the  skin  much  more  readily  and  affects 
deep-seated  parts,  or  is  even  absorbed  in  notable  amount  into  the  general  system. 
They  seem  to  be  more  irritating  than  the  ointments,  and,  unless  diluted  with  an 
equal  bulk  of  cotton-seed,  olive,  or  other  bland  oil,  are,  when  applied  with  friction, 
apt  to  provoke  a  cutaneous  eruption  or  even  pustulation.  Their  proposer,  Dr.  Mar- 
shall, recommends  that  they  be  applied  with  a  brushy  or  gently  spread  over  the  part 
with  one  finger. 

OLEATUM  HYDRARGYRI.   U.S.     Oleate of  3Iercury. 

(O-LE-A'TCM  HY-DKAB'9T-Bi.) 

Ol^ate  de  Mercure,  Fr.;  Oelsaures  Quecksilber,  G. 

"  Yellow  Oxide  of  Mercury,  thoroughly  dried,  ten  parts  [or  forty  grains]  ;  Oleic 
Acid,  ninety  parts  [or  one  fluidounce].  To  make  one  hundred  pai-ts  [or  about  one 
fluidounce].  Heat  the  Oleic  Acid,  contained  in  a  porcelain  vessel,  to  near  74°  C. 
(165-2°  F.),  taking  care  not  to  exceed  this  temperature.  Gradually  add  the  Oxide 
of  Mercury,  and  stir  until  it  is  dissolved."    U.  S. 

This  is  a  new  ofiicinal  preparation.  It  was  introduced  by  Prof.  John  Marshall 
in  1872.  If  made  from  oleic  acid  which  has  been  purified  from  the  usual  con- 
taminations, palmitic  and  stearic  acids,  it* is  a  clear  yellowish  liquid  of  a  thick  con- 
sistence, and  having  the  peculiar  odor  of  oleic  acid.  As  usually  seen,  however,  it 
is  of  the  consistence  and  appearance  of  petrolatum,  due  to  the  presence  of  small 
quantities  of  palmitate  and  stearate  of  mercury.  (See  Acidtim  Oleicum,  p.  88.) 
In  making  this  preparation,  care  must  be  exercised  in  the  selection  of  the  oleic 
acid,  and  to  avoid  exceeding  the  degree  of  heat  directed  in  the  officinal  process ; 
indeed,  our  experience  has  been  that  it  keeps  better  if  made  by  the  cold  process ; 
i.e.,  by  simply  mixing  the  freshly  precipitated  yellow  oxide  with  the  oleic  acid,  and 
allowing  them  to  stand  at  ordinary  temperatures  until  the  precipitate  has  dissolved. 
In  time,  even  with  the  best  oleic  acid  that  can  be  procured,  some  decomposition 
will  take  place,  and  metallic  mercury  will  be  found  at  the  bottom  of  the  containing 
bottle.  The  rapidity  of  the  change  will  be  in  proportion  to  the  impurities  in  the 
oleic  acid. 

Medical  Properties.  This  preparation  may  often  be  substituted  with  advantage  for 
mercurial  ointment,  which  it  closely  resembles  in  its  medical  properties,  except  that 
it  is  more  readily  absorbed,  and  therefore  more  effective.  It  has  been  especially 
commended  by  Dr.  Marshall  in  cases  of  chronically  inflamed  joints,  and  in  hor- 
deolum, indurations  after  abscesses,  and  various  other  forms  of  superficial  local  in- 
flammations of  a  slow  type ;  also  in  sycosis,  tinea,  psoriasis,  eczema,  and  as  a  con- 
stitutional alterative  in  hereditary  syphilis.  For  many  purposes  it  is  much  improved 
by  dissolving  in  every  drachm  of  it  one  grain  of  morphine.  The  alkaloid  itself 
must  be  used  in  such  cases,  as  its  salts  are  not  soluble  in  oleic  acid. 

OLEATUM  VERATRIN.E.  U.  S.     Oleate  of  Veratnne. 

(O-LE-A'TUM  VfiR-A-TRl'N^.) 

Oleate  de  Veratrine,  Fr.;  Oelsaures  Veratrin,  G. 

"  Veratrine,  two  parts  [or  eight  grains]  ;  Oleic  Acid,  ninety-eiglit  parts  [or  one 
fluidounce],  To  make  one  hundred  parts  [or  one  fluidounce].  Rub  the  Veratrine 
with  a  small  quantity  of  the  Oleic  Acid,  in  a  warm  mortar,  to  a  smooth  paste.  Add 
this  to  the  remainder  of  the  Oleic  Acid,  heated  in  a  porcelain  capsule,  on  a  water- 
bath,  and  stir  until  it  is  dissolved."    U.  S. 

This  new  preparation  is  simply  a  solution  of  the  alkaloid  in  oleic  acid.  It  may 
be  substituted  for  Unguentum  Veratrinae,  but  is  exactly  half  the  strength.  It  is 
well  adapted  for  obtaining  all  of  the  advantage  that  can  be  derived  from  an  applica- 
tion of  veratrine  by  inunction.  (See  Veratrime.~)     When  the  veratrine  is  to  be 
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used  as  a  counter-irritant,  the  ointment  is  preferable,  because  less  favorable  to  the 
absorption  of  the  alkaloid.  The  Oleate  of  Morphine  is  made  in  the  same  way  ;  but 
Dr.  Squibb  makes  this  oleate  and  oleate  of  veratrine  of  the  strength  of  10  per  cent. 

OLEORESINSE.     Oleoresins.      . 

(0-LK-0-RE-.5i'N^.) 

Oleo-resines,  Extraits  ethgres,  Fr.;  Oelharze,  Aetherische  Extrakte,  G, 
The  oleoresins,  as  a  class  of  Preparations,  were  introduced  into  the  U.  S.  Phar- 
macopoeia at  the  revision  of  1860,  having  been  previously  classed  with  the  Fluid 
Extracts.  Their  peculiarity  is  that  they  consist  of  principles  which,  when  extracted 
by  means  of  ether,  retain  a  liquid  or  semi-liquid  state  upon  the  evaporation  of  the 
menstruum,  and  at  the  same  time  have  the  property  of  self-preservation ;  differing 
in  this  respect  from  the  fluid  extracts,  which  require  the  presence  of  alcohol  in  order 
to  prevent  decomposition.  They  consist  chiefly,  as  their  name  implies,  of  oil  either 
fixed  or  volatile,  holding  resin  and  sometimes  other  active  matter  in  solution.  Their 
preparation  is  very  simple,  consisting  in  the  exhaustion  of  the  medicine  employed 
with  ether,  by  means  of  percolation,  and  the  subsequent  evaporation  of  the  men- 
struum. In  consequence  of  the  great  volatility  of  ether,  it  may  in  great  measure 
be  Recovered  by  distillation,  thus  very  materially  diminishing  the  costliness  of  the 
process.  It  is  proper  not  to  continue  the  heat  necessary  for  the  distillation  till  the 
whole  of  the  ether  is  driven  over,  lest,  towards  the  close,  a  portion  of  the  volatile 
matters  also  should  pass,  and  the  strength  of  the  oleoresin  be  impaired.  Hence,  in 
every  instance,  the  last  portions  of  the  menstruum  are  allowed  to  separate  by  spon- 
taneous evaporation.  Benzin  has  been  proposed  as  a  substitute  for  ether  in  these 
preparations,  but  should  not  be  permitted  to  supersede  it  until  officinally  sanctioned. 

OLEORESINA  ASPIDII.    U.S.     Oleoresin  of  Aspidium. 

(0-LE-0-RE-§i'NA  AS-PID'I-I.) 
Oleoresina  Filicis,  Phnrm.  1870;  Extractum  Filicis  LiquiJum,  Br.;  Liquid  Extract  of  Male 
Fern,  OH  of  Fern:  Extractum  Filicis,  P.G.:  Oleum  Filicis  Maris;  Huile  (Extrait  ^there)  de  Fou- 
gere  male,  Fr.;  Wurmfarnextrakt,  Wurmfarnol,  G. 

"  Aspidium,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Stronger  Ether,  a  sufficient  quantity.  Put  the  Aspidium  into  a  cylindrical  glass 
percolator,  provided  with  a  cover  and  receptacle  suitable  for  volatile  liquids,  press  it 
firmly,  and  gradually  pour  Stronger  Ether  upon  it,  until  07ie  hundred  and  fifty  parts 
[or  two  pints]  of  liquid  have  slowly  passed.  Recover  the  greater  part  of  the  Ether 
by  distillation  on  a  water-bath,  and  expose  the  residue,  in  a  capsule,  until  the  re- 
maining ether  has  evaporated.     Keep  the  Oleoresin  in  a  well-stopped  bottle. 

"  Note.  Oleoresin  of  Aspidium  usually  deposits,  on  standing,  a  granular-crys- 
talline substance.  This  should  be  thoroughly  mixed  with  the  liquid  portion  before 
use."    V.S. 

"  Take  of  Male  Fern,  in  coarse  powder,  two  pounds  [avoirdupois]  ;  Ether  four 
pints  [Imperial  measure],  or  a  sufficiency.  Pack  the  Male  Fern  closely  in  a  perco- 
lator; and  pass  the  Ether  slowly  through  it,  until  it  passes  colorless.  Let  the  ether 
evaporate  on  a  water-bath,  or  recover  it  by  distillation,  and  preserve  the  oily  ex- 
tract." Br. 

This  is  the  only  preparation  of  male  fern  which  should  be  used.  It  is  a  thick, 
dark  green  liquid,  usually  containing  a  granular  deposit  of  filicic  acid,  which  is 
regarded  as  the  active  ingredient,  and  should  not  be  separated.  It  has  the  odor  of 
fern,  and  a  nauseous,  bitterish,  somewhat  acrid  taste.  According  to  Hayes,  when 
an  absolutely  dry  root  and  an-  anhydrous  ether  containing  but  little  alcohol  of  a 
specific  gravity  below  0"728  are  used,  the  oleoresin  remains  clear.  The  dose  is  one- 
half  to  one  fluidrachm  (1-9  to  375  C.c),  administered  in  gelatin  capsules. 

OLEORESINA  CAPSICI.   U.  8.     Oleoresin  of  Capsicum. 

(0-LE-0-RE-§l'NA  CAP'SI-CI.) 
016oresine  (Extrait  6ther6)  de  Capsique,  Fr.;  Spanischpfeffer-Oelharz,  G. 

"  Capsicum,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
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Stronger  Ether,  a  sufficient  quantity.  Put  the  Capsicum  into  a  cylindrical  perco- 
lator, provided  with  a  cover  and  receptacle  suitable  for  volatile  liquids,  press  it 
firmly,  and  gradually  pour  Stronger  Ether  upon  it,  until  one  hundred  and  fifty  parts 
[or  two  pints]  of  liquid  have  slowly  passed.  Recover  the  greater  part  of  the  Ether 
by  distillation  on  a  water-bath,  and  expose  the  residue,  in  a  capsule,  until  the  re- 
maining Ether  has  evaporated.  Lastly,  pour  off  the  liquid  portion,  transfer  the 
remainder  to  a  strainer,  and,  when  the  separated  fatty  matter,  which  is  to  be  rejected, 
has  been  completely  drained,  mix  all  the  liquid  portions  together.  Keep  the  Oleo- 
resin  in  a  well-stopped  bottle."    U.  S. 

The  active  principle  of  capsicum,  called  capsaicin,  is  very  soluble  in  ether,  and  is 
wholly  extracted  in  the  process.  Its  precise  nature  has  not  been  determined.  (See 
Capsicum.')  After  the  concentration  of  the  ethereal  solution,  a  solid  fatty  matter 
separates  on  standing,  but  a  portion  of  fixed  oil  probably  still  remains.  The  prepa- 
ration is  a  very  thick  liquid,  capable,  however,  of  being  dropped,  of  a  dark  reddish' 
brown  color,  and,  though  opaque  in  mass,  yet  transparent  in  thin  layers.  It  has 
not  very  decidedly  the  odor  of  capsicum,  but  to  the  taste  is  intensely  pungent.  It 
may  be  usefully  employed  to  give  locally  stimulant  properties  to  substances  adminis- 
tered internally  in  a  pilular  form,  in  cases  of  gastric  insensibility  and  excessive  flatu- 
lence. Dr.  H.  C.  Wood  has  seen  one  drop  given  three  times  a  day  produce  cystic 
irritation  and  strangury.  The  dose  is  one-fourth  to  one  minim  (0015-006  C.c). 
It  may  be  used  also  as  a  powerful  rubefacient,  diluted  with  olive  oil  or  soap  liniment. 

OJ^.  Prep.   Emplastrum  Capsici. 

OLEORESINA  CUBEBAE.   U.S.     Okoresin  of  Gibeb. 

(0-LE-0-RE-5i'NA  CU-BE'B^.) 

Extraetum  Cubebarum,  P.G.;  Extractum  Cubebse  iBtheream ;  016or6sine  de  CubJbe,  Fr.; 
Aetherisches  Kubebenextrakt,  G. 

"  Cubeb,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Stronger 
Ether,  a  sufficient  quantity.  Put  the  Cubeb  into  a  cylindrical  percolator,  provided 
with  a  cover  and  receptacle  suitable  for  volatile  liquids,  press  it  firmly,  and  gradually 
pour  Stronger  Ether  upon  it,  until  one  hundred  and  fifty  parts  [or  two  pints]  of 
liquid  have  slowly  passed.  Recover  the  greater  part  of  the  Ether  by  distillation  on 
a  water-bath,  and  expo.se  the  residue  in  a  capsule  until  the  remaining  Ether  has 
evaporated.  Transfer  the  remainder  to  a  close  vessel,  and  let  it  stand  until  it  ceases 
to  deposit  a  waxy  and  crystalline  matter.  Lastly,  pour  off  the  Oleoresin.  Keep 
the  Oleoresin  in  a  well-stopped  bottle."    if.  S. 

This  oleoresin  consists  mainly  of  the  volatile  oil  and  resin,  with  a  portion  of  the 
cubebin  and  waxy  matter  of  the  cubebs.  The  consistence  differs  with  the  character 
of  the  cubebs  employed ;  its  degree  of  fluidity  being  proportionate  to  the  amount  of 
volatile  oil  contained  in  the  medicine.  The  color  is  usually  blackish  brown  with 
more  or  less  of  a  greenish  hue,  according  to  the  quantity  of  chlorophyll  present, 
•which  varies  with  the  character  of  the  cubebs,  and  with  that  of  the  menstruum ; 
pure  ether  extracting  the  green  coloring  matter  preferably,  while  ordinary  alcoholic 
ether  extracts  also  the  brown.  Cubebs  yield  from  one-eighth  to  one-fifth  of  their 
weight  of  the  oleoresin.  The  preparation  deposits  waxy  matter  and  crystals  of  cube- 
bin  on  standing,  which  should  be  separated ;  its  eflacacy  is  not  impaired  on  this 
account.     It  was  first  introduced  into  use  by  Prof.  Procter.  (A.  J.  P.,  xviii.  168.) 

From  carefully  conducted  experiments  by  Mr.  F.  V.  Heydenreich,  it  would  ap- 
pear that,  of  the  various  constituents  of  cubebs  contained  in  the  officinal  oleoresin, 
the  cubebin  has  no  perceptible  effect  in  the  dose  of  the  medicine  ordinarily  given, 
that  the  volatile  oil  is  simply  stimulant  and  carminative,  and,  finally,  that  the  soft 
resin  has  all  the  diuretic  properties  of  the  cubebs.  Of  the  last-mentioned  ingre- 
dient, twenty  grains  (1*3  Gm.)  given  every  two  hours  till  five  doses  were  taken, 
considerably  increased  the  secretion  of  urine,  producing  at  the  same  time  a  slight 
burning  sensation  in  the  passage,  which  ceased  with  the  diuretic  action.  Pushed 
beyond  this  amount,  it  occasioned  severe  irritation  of  the  urinary  passages,  with 
some  fever.     (^Ibid.,  Jan.  1868,  p.  42.) 
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This  oleoresin,  as  it  occurs  in  the  market,  often  has  a  dedded  ethereal  odor,  and 
is  of  a  thin  consistence.  In  one  specimen  three-eighths  of  its  weight  of  ether  were 
lost,  in  a  short  time,  by  spontaneous  evaporation.  As  the  cubebs  are  very  nearly  ex- 
hausted by  the  ether  before  the  whole  of  it  has  passed,  there  is  a  considerable 
expenditure  of  that  liquid  for  the  sake  of  a  scarcely  appreciable  portion  of  the 
active  matter.  In  case  of  excess  of  ether  in  the  oleoresin,  it  should  be  allowed  to 
escape  by  spontaneous  evaporation  in  a  capsule.   {Ibid.,  May,  1860,  p.  210.) 

Tlie  dose  of  this  oleoresin  is  from  five  to  thirty  minims  (0*3  to  1'9  C.c),  which 
may  be  given  suspended  in  water,  or  mixed  with  powdered  sugar. 

Off.  Prep.  Troschisci  Cubebse,  U.  S. 

OLEORESINA  LUPULINI.  U.S.     Oleoresin  of  Lupidin. 

(O-LE-0-KE-§i'NA  LU-PU-Li'NI.) 

Oleoresina  Lupnlinse,  Pharm.  1870;  Extractum  Lupulini  jEthereum;  01eor6sine  de  Lupuline, 
Fr.;  Aetheri.sches  Lupulinextrakt,  G. 

"Lupulin,  one  hundred  parts  [or  sixteen  ounces  av.];  Stronger  Ether,  a  svjicient 
quantity.  Put  the  Lupulin  into  a  narrow,  cylindrical  percolator,  provided  with  a 
cover  and  receptacle  suitable  for  volatile  liquids,  press  it  firmly,  and  gradually  pour 
Stronger  Ether  upon  it,  until  one  hundred  and  fifty  parts  [or  two  pints]  of  liquid 
have  slowly  passed.  Recover  the  greater  part  of  the  Ether  by  distillation  on  a 
water-bath,  and  expose  the  residue,  in  a  capsule,  until  the  remaining  Ether  has 
evaporated.     Keep  the  Oleoresin  in  a  well-stopped,  wide-mouthed  bottle."  U.  S. 

Lupulin  yields  its  volatile  oil  and  resin,  as  well  as  any  other  active  principle  it 
may  contain,  to  ether,  and  the  resulting  oleoresin  constitutes  about  three-eighths,  or 
somewhat  less  than  one-half,  of  the  original  drug.  It  is  of  a  very  thick  semi-fluid 
consistence,  so  thick,  indeed,  that  it  cannot  be  conveniently  administered  by  drops. 
Its  color  is  almost  black  in  mass,  but  a  rich  reddish  brown  in  thin  layers.  It  has 
the  odor  and  taste  of  lupulin,  and  possesses  all  its  medical  properties.  The  dose  is 
from  two  to  five  grains  (0-13  to  0-33  Gm.),  and  may  be  most  conveniently  adminis- 
tered in  the  form  of  pill,  made  with  powdered  liquorice  root,  or  other  proper  excipient. 

OLEORESINA  PIPERIS.  U.S.     Oleoresin  of  Black  Pepper. 

(6-LE-0-EE-§i'NA  Pi'PE-RIS.) 

Extractum  Piperis  Fluidum,  U.  S.  1850  ;  Fluid  Extract  of  Black  Pepper;  016or6sine  de  Poivie 
noir,  Fr.;  Aetherisches  Pfetferextrakt,  O. 

"  Pepper,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Stronger 
Ether,  a  sufficient  quantity.  Put  the  Pepper  into  a  cylindrical  percolator,  provided 
with  a  cover  and  receptacle  suitable  for  volatile  liquids,  press  it  firmly,  and  gradu- 
ally pour  Stronger  Ether  upon  it,  until  07ie  hundred  and  fifty  parts  [or  two  pints] 
of  liquid  have  slowly  passed.  Recover  the  greater  part  of  the  Ether  by  distillation 
on  a  water-bath,  and  expose  the  residue,  in  a  capsule,  until  the  remaining  Ether  has 
evaporated,  and  the  deposition  of  piperine,  in  crystals,  has  ceased.  Lastly,  separate 
the  Oleoresin  from  the  piperine  by  expression  through  a  muslin  strainer.  Keep  the 
Oleoresin  in  a  well-stopped  bottle."  U.  S. 

A  substance  has  long  been  in  use  under  the  name  of  oil  of  Hack  pepper,  consist- 
ing mainly  of  the  volatile  oil,  fixed  oil,  and  resin  of  the  pepper,  and  belonging,  there- 
fore, to  the  oleoresins.  As  usually  found,  it  is  almost  black,  and  of  a  thickish  con- 
sistence, and  is  a  residue  of  the  process  for  preparing  piperine.  The  officinal  oleoresin 
has  the  same  general  character,  but  is  more  fluid,  and  of  more  uniform  strength,  and 
should,  therefore,  be  preferred..  It  contains  almost  all  the  volatile  oil  and  acrid  resin 
of  black  pepper,  with  little  of  the  piperine  ;  and,  as  the  last-mentioned  principle,  when 
quite  pure,  is  of  doubtful  efficacy,  the  extract  may  be  considered  as  representing  the 
virtues  of  the  fruit.  The  color  is  greener  than  that  of  the  common  oil  of  black 
pepper,  and  not  so  dark,  owing  to  the  fact  that  ether  dissolves  the  green  more  readily 
than  the  brown  coloring  matter.  A  pound  of  black  pepper  yields  about  six  drachms 
of  the  oleoresin.  The  dose  is  one-fourth  to  one  minim  (0-015  to  0-06  C.c),  given 
in  emulsion,  or  combined  with  other  substances  in  the  form  of  pill. 


PART  I.  Oleoresina  Zingiberis. — Oleum  jEthereum.  993 

OLEORESINA  ZINGIBERIS.  U.  S.     Oleoresin  of  Ginger. 

(0-LE-6-EE-§i'NA  ZIN-^IB'E-RYs.) 

Extractum  Zingiberis  jEthereum;  Oleoresine(Piperoide)  de  Gingembre,  Fr.;  Aethcrisches  Ing- 
werestrakt,  G. 

"  Ginger,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Stronger 
Ether,  a  sufficient  quantity.  Put  the  Ginger  into  a  cylindrical  percolator,  provided 
with  a  cover  and  receptacle  suitable  for  volatile  liquids,  press  it  firmly,  and  gradually 
pour  Stronger  Echer  upon  it,  until  one  hundred  and  Ji/tt/  parts  [or  two  pints]  of 
liquid  have  slowly  passed,  or  until  the  Ginger  is  exhausted.  Recover  the  greater 
part  of  the  Ether  by  distillation  on  a  water-bath,  and  expose  the  residue,  in  a  cap- 
sule, until  the  remaining  Ether  has  evaporated.  Keep  the  Oleoresin  in  a  well- 
stopped  bottle."  IT.  S. 

In  the  U.  S.  formula  of  1870,  for  this  preparation  alcohol  was  used  in  connection 
with  ether,  on  tlve  score  of  economy  ;  it  was  added  in  order  to  displace  the  ether,  and 
thus  save  an  unnecessary  expenditure  of  the  more  costly  fluid.  A  little  of  the  alco- 
hol mixed  with  the  ether  at  their  surface  of  contact.  In  the  present  process  alcohol 
is  not  used,  and  there  is  no  good  reason  for  making  an  exception  to  the  general  for- 
mula in  this  case.  The  whole  of  the  virtues  of  the  root  arc  extracted  in  this  prepara- 
tion, as  the  residuary  ginger  is  nearly  or  quite  tasteless.  The  oleoresin  constitute" 
about  5  per  cent,  of  the  dried  root.  It  is  the  piperoid  of  ginger  of  31.  Beral.  (aSow- 
heirans  Trait,  de  Pharm.,  i.  371.)  It  is  a  clear,  dark  brown  liquid,  of  a  thick  con- 
sistence, though  capable  of  being  dropped,  with  the  flavor  of  ginger,  and  intensely 
pungent.    Its  dose  should  not  exceed  a  minim  (0-06  C.c),  and  should  be  much  diluted. 

OLEUM  ADIPIS.  U.  S.    Lard  Oil, 
(6'le-Cm  ad'i-pis.) 

"  A  fixed  oil  expressed  from  Lard  at  a  low  temperature."    U.  S. 

This  oil  is  made  in  large  quantities  in  this  country  by  exposing  lard  to  low 
temperatures,  and  then  subjecting  it  to  very  powerful  pressure.  In  this  way  the 
stearin  of  the  lard  is  separated  from  the  olein,  the  latter  oozing  out  from  the  presses 
in  the  form  of  a  yellowish  white  oil,  whilst  the  stearin  is  thrown  into  the  market  in 
hard  cakes,  and  is  largely  used  in  making  soap.  (See  Adeps.) 

Properties.  Lard  oil  is  '•  a  colorless  or  pale  yellowish,  oily  liquid,  becoming 
opaque  at  or  below  0°  C.  (32°  F.),  having  a  slightly  fatty  odor  and  a  bland  taste. 
Sp.  gr.  0900  to  0920."  It  is  not  pure  olein,  but  contains  varying  proportions  of 
stearin,  and  is  sometimes  adulterated  with  paraffin  oil.  It  has  been  iiitroduced  into 
the  Pharmacopoeia  for  the  purpose  of  u^ing  in  ointment  of  nitrate  of  mercury. 

Medical  Properties.  Lard  oil  is  simply  a  fatty  material,  destitute  of  active  medi- 
cal properties,  which  is  officinal  solely  for  pharmaceutical  purposes. 

OLEUM  JETHEREUM.  U.  S.     Ethereal  Oil. 

(O'LE-tJM  .aE-TIlE'EE-UM.) 

*'  A  volatile  liquid,  consisting  of  equal  volumes  of  Heavy  Oil  of  Wine  and  of 
Stronger  Ether."    IK  S. 

Oleum  Yini;  Heavy  Oil  of  Wine;  Iluile  d'Ether,  Huile  de  Vin  pgsante,  Iluile  volatile  eth^ree. 
Fr.;  Schwcrps  TVeinol.  9. 

Alcohol,  txcenty-four  parts;  Sulphuric  kc\di,  fifty  four  parts;  Distilled  Water, 
one  part;  Stronger  Ether,  a  sufficient  quantity.  Add  the  Acid  slowly  to  the 
Alcohol,  mix  them  thoroughly,  and  allow  the  mixture  to  stand  for  twelve  hours ; 
then  pour. the  clear  liquid  into  a  tubulated  retort  of  such  capacity  that  the  mix- 
ture shall  nearly  fill  it.  Insert  a  thermometer  through  the  tubulure,  so  that  the 
bulb  shall  be  deeply  immersed  in  the  liquid,  and,  having  connected  the  retort 
with  a  wcU-cooled  condenser,  distil,  by  means  of  a  sand-bath,  at  a  temperi\ture 
between  150°  and  157°  C  (302°  and  314'6°  F.),  until  the  liquid  ceases  to  como 
over,  or  until  a  black  froth  begins  to  rise  in  the  retort.  Separate  the  yellow,  ethereal 
liquid  from  the  distillate,  and  expose  it  to  the  air,  for  twenty-four  hours,  in  a  shal- 
low capsule.  Then  transfer  it  to  a  wet  filter,  and  when  the  watery  portion  has 
drained  off,  wash  the  oil  which  is  left  on  the  filter  with  the  Distilled  Water.  Whea 
63 
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this,  also,  has  drained  off,  transfer  the  oil  to  a  graduated  measure,  and  add  to  it  an 
equal  volume  of  Stronger  Ether."    U.  S. 

In  the  consolidation  of  the  British  Pharmacopoeias,  this  valuable  remedy  was 
omitted,  partly  on  account  of  the  uncertainty  as  to  its  special  antispasmodic  virtues, 
partly  from  its  expensiveness  when  properly  made  and  its  liability  to  spontaneous 
change,  and  partly,  moreover,  because  not  only  is  it  often  adulterated,  but  other  com- 
pounds are  substituted  for  it.  {Med.  Times  and  Gaz.,  March,  1864,  p.  248.) 

The  object  of  allowing  the  mixture  of  acid  and  alcohol  to  stand  is,  to  allow  the 
sulphate  of  lead  to  deposit,  for,  according  to  Dr.  Squibb,  its  presence  in  the  retort 
causes  the  mixture  to  froth  over,  and  this  necessitates  a  suspension  of  the  process 
so  much  sooner  as  greatly  to  lessen  the  amount  of  product  the  materials  are  capable 
of  affording.  The  increase  of  oil  resulting  from  this  simple  modification  of  the 
process  is  said  to  be  one-third.  The  temperature  has  been  slightly  decreased.  By 
wetting  the  filter,  the  oil  is  prevented  from  passing  along  with  the  water.  Finally, 
the  oil  is  now  ordered  to  be  diluted  with  an  equal  measure  of  stronger  ether,  as  this 
has  been  found  to  contribute  greatly  to  its  preservation. 

When  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  there  are  formed 
towards  the  close  of  the  distillation  sulphurous  acid,  heavy  oil  of  wine,  olefiant  gas, 
and  resino-carbonaceous  matter.  The  product  of  the  distillation  is  generally  in  two 
layers,  one  consisting  of  water  holding  sulphurous  acid  in  solution,  and  the  other, 
of  ether  containing  the  heavy  oil  of  wine.  According  to  the  experience  of  Dr. 
Squibb,  the  sp.  gr.  of  these  two  layers  is  so  nearly  equal, 'that  sometimes  one  and 
sometimes  the  other  is  uppermost ;  so  that  the  direction  in  the  old  formula  to  sep- 
arate the  supernatant  liquor  is  incorrect,  and  has  been  superseded  by  the  present, 
to  separate  the  yellow  ethereal  liquid ;  the  color  and  other  sensible  properties  being 
considered  suflaciently  distinctive.  After  separation,  the  liquid  is  exposed  for  twenty- 
four  hours  to  the  air,  in  order  to  dissipate  the  ether  by  evaporation  ;  and  the  oil 
which  is  left  is  washed  with  water  to  deprive  it  of  all  traces  of  sulphurous  acid. 

The  nature  and  mode  of  formation  of  heavy  oil  of  wine  are  generally  believed 
to  be  the  following.  It  has  been  explained,  in  a  preceding  article,  that,  in  the  early 
stage  of  the  distillation  of  a  mixture  of  sulphuric  acid  and  alcohol,  sulphovinic 
acid,  CjHgHSO^,  is  formed.  During  its  progress  this  is  decomposed  so  as  to  yield 
ether.  When,  however,  the  alcohol  is  distilled  with  a  large  excess  of  sulphuric 
acid,  the  sulphovinic  acid  is  decomposed  so  as  to  form  a  small  quantity  of  the  heavi/ 
oil  of  loine.  This  is  a  mixture  of  ethyl  sulphate,  (02115)280^,  ethyl  sulphite, 
(0^115)2803  (the  sulphurous  acid  having  been  formed  by  reduction  of  sulphuric 
acid,  as  it  always  is  when  ethylene  is  formed  from  alcohol),  with  polymeric  forms  of 
ethylene,  C^H^.  Two  of  these  forms  are  known  :  etherin,  a  solid  fusing  at  110°  C 
and  boiling  at  260°  C.,  and  etherol,  a  liquid.  This  latter  is  by  some  considered  to 
have  the  formula  CigHgj.or  (0^11^)8,  and  mixed  with  the  former  constitutes  the  li^ht 
oil  of  wine,  which  is  produced  when  the  heavy  oil  is  heated  with  water  or  alkaline 
solutions.  In  this  case  sulphovinic  acid  is  reproduced,  and  the  separated  etherol 
floats  on  the  surface  as  an  oily  substance.  Light  oil  of  xcine,  as  thus  obtained,  is  a 
pale  yellow  oil.  As  ordinarily  procured  in  the  process  for  preparing  ether,  it  contains 
a  portion  of  that  substance.  When  the  pure  light  oil  of  wine  is  kept,  it  deposits  a 
stearoptene  (the  etherin  mentioned  above)  called  concrete  oil  of  wine,  or  oil  of  wine 
camphor;  after  which  the  oil  is  changed,  and  takes  the  name  of  etherol.  Etherol 
is  a  pale  yellow  oily  liquid,  having  an  aromatic  odor.  Its  sp.  gr.  is  0  921,  boiling 
point  280°  C.  (536°  F.),  and  freezing  point  31°  F.  below  zero.  It  communicates 
a  greasy  stain  to  paper.  Concrete  oil  of  wine,  or  etherin,  crystallizes  in  long,  trans- 
parent, brilliant,  tasteless  prisms,  soluble  in  alcohol  and  ether,  insoluble  in  water, 
and  having  the  sp.  gr.  0980.  Dr.  Squibb  takes  a  different  view  of  the  composition 
of  ethereal  oil,  and  believes  it,  instead  of  a  sulphate  or  mixture  of  sulphate  and 
sulphite,  to  be  a  sulphovinate  of  a  hydrocarbon  radical ;  and  for  this  reason,  that  it 
fails,  especially  when  pure  and  recent,  to  give  any  of  the  characteristic  reactions  of 
sulphuric  acid  or  the  sulphates.  {A.  J.  P.,  1861,  p.  58.)* 

*  Valuable  papers  have  been  contributed  by  Mr.  C,  Lewis  Dtehl  and  Prof.  John  M.  Maisch  on 
this  officinal  preparation;  the  former  in  Proc.  A.  P.  A.,  1864  ;  the  latter  in  A.  J.  P.,  1865,  p.  160, 
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Properties.  The  undiluted  ethereal  oil  (heavy  oil  of  voine)  is  a  yellowish  neutral 
liquid,  possessing  an  oleaginous  consistency,  a  penetrating  aromatic  odor,  and  a  rather 
sliarp  and  bitter  taste.  It  boils  at  280°  C  (536°  F.).  Its  sp.  gr.  is,  according  to 
the  U.  S.  P.  1850,  1096 ;  according  to  the  London  College,  after  Mr.  Hennell's 
n-sults,  105.  The  density  obtained  by  Dr.  Squibb,  U.S.  Navy,  by  following  the 
old  formula  of  the  U.  S.  Pharmacopoeia  exactly,  was  1-129.  By  Dumas  and  Serullas 
its  density  is  stated  to  be  as  high  as  1-133,  which  is  probably  the  more  correct 
number  lor  th.Q  pure  oil.  When  dropped  into  water  it  sinks,  assuming  the  form  of 
a  globule.  It  dissolves  sparingly  in  cold  water,  moderately  in  hot  water,  and  readily 
in  alcohol  and  ether.  It  is  devoid  of  acid  reaction,  the  sulphuric  and  sulphurous 
acids  present  in  it  being  in  the  form  of  neutral  salts.  The  sulphuric  acid  present  is 
not  precipitated  by  the  usual  reagents  for  this  acid ;  because  sulphovinic  acid  is 
formed,  and  all  the  sulphovinates  are  soluble  in  water.  The  U.  S.  ethereal  oil  of  the 
present  Pharmacopoeia  is  the  proper  oil  diluted  with  an  equal  volume  of  stronger 
ether.  This  gives  it  an  ethereal  odor  in  addition  to  that  characteristic  of  the  pure 
oil,  and  considerably  reduces  its  sp.  gr.,  which  is  now  stated  at  0-910.  The  process 
by  which  the  officinal  oil  of  wine  is  formed  yields  but  a  small  product,  being,  accord- 
ing to  the  Pharniacopceia  of  1870,  only  about  six  fluidrachms,  or  somewhat  more 
than  a  fortieth,  by  measure,  of  the  alcohol  employed. 

In  the  officinal  ethereal  oil,  the  heavy  oil  of  wine  is  not  only  diluted  with  an 
equal  measure  of  ether,  but  is  mixed  also  with  variable  proportions  of  free  light  oil 
of  wine.     Tliis  fact  accounts  for  the  different  densities  assigned  to  the  heavy  oil. 

The  heavy  oil  undiluted  is  liable  to  spontaneous  change  by  time,  being  not  only 
rendered  brown,  but  chemically  altered  so  as  to  separate  into  two  layers.  But  this 
tendency  is  in  great  measure  obviated,  in  the  officinal  ethereal  oil.  by  the  preserva- 
tive influence  of  the  ether.  It  may  be  kept  long  without  other  appreciable  change 
than  the  acquisition  of  a  brown  hue,  which  does  not  interfere  with  its  medical  vir- 
tues. It  should  not,  when  tested  by  dry  litmus  paper,  evince  the  presence  of  any 
free  acid. 

The  article  sold  in  commerce  as  ethereal  oil  is  too  often  a  mixture  of  alcohol  and 
ether,  containing  but  a  trace  of  the  oil.  The  ethereal  oil  is  used  only  for  the  prep- 
aration of  the  Compound  Spirit  of  Ether,  or  Hoffman's  anodyne,  which,  when 
properly  made,  is  a  very  valuable  medicine ;  and  it  is  much  to  be  regretted  that  due 
attention  has  not  been  paid  by  the  manufacturing  chemists  generally  to  the  furnish- 
ing of  a  good  ethereal  oil  to  pharmacists.  It  is  necessarily  an  expensive  prepara- 
tion ;  but  this  does  not  justify  the  substitution  for  it  of  a  cheaper  but  nearly  worth- 
less article. 

Off.  Prep.  Spiritus  iEtheris  Compositus,  U.  S. 

OLEUM  AMYGDALAE  AMAR^.  U.S.    Oil  of  Bitter  Almmd. 

(O'LE-UII  A-3IYG'DA-LJE  A-MA'B.E.) 

"  A  volatile  oil,  obtained  from  Bitter  Almond  by  maceration  with  water,  and  sub- 
sequent distillation."   U.  S. 

Oleum  Amygdalarum  (Amararam)  ^therenm;  Essence  d'Amandes  amdres,  Fr.;  Bitter- 
mandelol,  G. 

When  bitter  almonds  are  expressed,  they  yield  a  bland  fixed  oil ;  and  the  resi- 
duary cake,  reduced  to  powder  by  grinding,  and  submitted  to  distillation  with 
water,  yields  a  volatile  oleaginous  .product,  commonly  called  oil  of  bitter  almond. 
This  does  not  pre-exist  in  the  almond,  but  is  produced  by  the  reaction  of  water 
upon  the  amygdalin  contained  in  it,  through  the  intervention  of  another  constitu- 
ent denominated  emulsin  (see  Amygdala  Amara^,  according  to  the  reaction: 
C„H„NO„  ^  2H,0  =  C-H.O  -f  2(C5H,,Og)  -f  HCN.     It  is  obtained  also  by  the 

to  which  we  refer  those  especially  concerned  in  its  mannfactare.  In  Mr.  Diehl's  paper  ralaable 
Eoggestlons  are  made  in  reference  to  the  mode  of  reheiting  so  as  properly  to  regulate  the  tempera- 
ture. An  important  practical  fact  is  stated  by  Prof.  Maisch,  that  the  ethereal  oil,  in  contact  with 
wafer,  undergoes  a  decomposition  into  light  oil  of  wine  and  sulphovinic  acid,  rapidly  and  com- 
pletely if  the  water  is  hot  or  if  solution  of  an  alkali  or  alkaline  carbonate  is  used,  and  more  slowly 
with  cold  water.  Hence  the  inference  that  the  washing  of  the  ethereal  oil,  directed  at  the  cloae  of 
the  U.  S.  process,  should  be  completed  as  rapidly  as  possible. 
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distillation  of  the  leaves  of  the  cherry-laurel,  and  of  various  products  of  the  genera 
Amygdalus,  Cerasus,  Prunus,  etc.  Mr.  Whipple  obtained,  upon  an  average,  from 
the  ground  bitter  almond  cake,  1-35  per  cent,  of  the  oil.  (P.  J.  Tr.,  x.  297.)  Pet- 
tenkoffor  has  ascertained  that  the  product  is  greater  if  the  cake  be  macerated  in 
water  for  forty-eight  hours  before  being  submitted  to  distillation.  {Journ.  de  Fharm., 
Mai,  1862,  p.  432.)     It  is  sometimes  produced  in  France  from  peach  kernels. 

Oil  of  bitter  almond  has  a  yellowish  color,  a  bitter,  acrid,  burning  taste,  and  the 
odor  of  the  kernels  in  a  high  degree.  It  is  heavier  than  water,  soluble  in  alcohol 
and  ether,  according  to  Fliickiger  soluble  in  300  parts  of  hot  or  cold  water,  and 
deposits,  upon  standing,  a  white  crystalline  substance  consisting  chiefly  of  benzcjio 
acid.  It  is  ofiicinally  described  as  "  a  colorless  or  yellowish,  thin  liquid,  of  a  pecu- 
liar, aromatic  odor,  a  bitter  and  burning  taste,  and  a  neutral  reaction.  Sp.  gr.  1-060 
to  1-070  (after  removal  of  hydrocyanic  acid,  1-043  to  1-049).  Soluble  in  300  parts 
of  water,  and  in  alcohol  and  in  ether  in  all  proportions ;  also  in  nitric  acid,  at  the 
ordinary  temperature,  without  the  evolution  of  nitrous  vapors.  When  heated  to 
80°  C.  (176°  F.),  the  oil  should  yield  no  distillate  having  the  odor  or  character- 
istics of  chloroform  or  of  alcohol.  If  1  part  of  the  oil  be  dissolved  in  4  parts  of  al- 
cohol, then  1  part  of  potassa  added,  the  mixture  heated  for  a  few  minutes,  then 
evaporated  to  one-third,  and  cooled,  the  resulting  liquid  should  have  a  brownish 
yellow  color,  and  should  be  soluble  in  water  with  but  slight  turbidity,  but  without 
depositing  a  brownish  yellow  sediment  (abs.  of  nitrobenzol)."  U.  S.  Besides  a  pe- 
culiar volatile  oil,  it  contains  also  hydrocyanic  acid,  with  a  small  proportion  of  ben- 
zoic acid,  and  of  a  concrete  principle  called  henzo'in,  Cj^Hj^O^.  It  may  be  obtained 
pure  by  agitating  it  strongly  with  hydrate  of  lime  and  a  solution  of  ferrous  chloride, 
submitting  the  mixture  to  distillation,  and  drying  the  oil  which  comes  over  by 
digestion  with  chloride  of  calcium.  Mr.  George  Whipple  states  that,  if  crude  oil 
be  redistilled  into  a  solution  of  nitrate  of  silver,  and  again  distilled  from  a  fresh 
solution  of  the  same  salt,  it  is  obtained  entirely  free  from  hydrocyanic  acid,  which 
reacts  with  the  silver,  and  remains  behind  as  cyanide  of  silver.  (See  A.  J.  P.,  xxvi. 
348.)  Thus  purified,  it  is  colorless,  but  still  retains  its  peculiar  odor,  with  a  burn- 
ing, aromatic  taste,  and  is  destitute  of  those  poisonous  properties  of  the  crude  oil 
which  are  dependent  on  hydrocyanic  acid.  The  odor  of  the  oil  of  bitter  almond 
has  been  erroneously  ascribed  to  that  acid,  which,  on  examination,  will  be  found 
to  smell  differently  and  more  feebly.  Like  most  other  volatile  oils,  this  may  pro- 
duce deleterious  effects  if  taken  very  largely.  Hippuric  acid  is  found  in  the  urine 
of  animals  to  which  it  has  been  given  freely.  The  sp.  gr.  of  the  crude  oil  varies 
from  1-052  to  1082,  and  is  said  to  be  greater  when  the  oil  is  distilled  from  salt 
water,  than  by  the  ordinary  mode.  That  of  the  purified  oil  is  1-043,  and  its  boiling 
point  180°  C.  (356°  F.).  It  is  benzoic  aldehyde  CgH-.COH,  which  is  produced  by 
the  action  of  oxidizing  agents  upon  benzyl  alcohol,  CgHj.CHjOH,  and  yields  itself, 
when  oxidized,  benzoic  acid,  CgHj.COOH.  The  benzoic  acid  which  the  oil  of  bitter 
almond  deposits  on  standing  does  not  pre-exist  in  it,  but  results  from  the  absorption 
of  oxygen,  as  just  stated.  The  concrete  substance  above  referred  to  by  the  name  of 
henzo'in  is  polymeric  with  the  oil,  crystallizable  in  colorless  shining  prisms,  without 
smell  or  taste,  fusible  at  248°,  and  volatilizable  unchanged  at  a  higher  temperature. 
It  is  formed  abundantly  in  the  original  impure  oil  by  the  reaction  of  alkalies,  but 
cannot  be  produced  in  it  when  deprived  of  hydrocyanic  acid.* 

Artificial  benzoic  aldehyd  is  now  made  from  toluol,  C^Hg.  By  the  action  of 
chlorine  upon  the  hot  hydrocarbon,  benzyl  chloride,  CgH.CH^CL,  results,  and  this 
yields  benzoic  aldehyd  on  distillation  with  nitrate  of  lead  and  water  in  an  atmosphere 
of  carbon  dioxide  gas.  The  product  is  purified  by  conversion  into  the  acid  sulphite 
compound.  Artificial  benzoic  aldehyd  is  free  from  hydrocyanic  acid,  but  is  liable 
to  retain  traces  of  chlorine  compounds.  (Allen,  Com.  Org.  Analysis,  i.  341.) 
Lippmann  and  Hawliczek  have  made  exhaustive  researches  on  the  identity  of  the 
artificial  with  the  natural  oil  of  bitter  almond,  and  have  found  the  two  oils  absolutely 
identical,  physically  as  well  as  chemically. 

*  Nitrnhenznl,  Nitrohenzin,  or  Artificial  Oil  of  Bitter  Almond.  This  substance,  which  was  dis- 
covered by  Mitscherlich,  is  treated  of  in  Part  II. 
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Zeller  mentions,  as  characteristics  of  the  oflGcinal  oil  by  which  its  genuineness  and 
purity  may  be  known,  its  peculiar  odor  and  high  specific  gravity ;  its  ready  solu- 
bility in  sulphuric  acid,  with  the  production  of  a  reddish  brown  color,  but  without 
visible  decomposition  ;  the  slow  action  of  nitric  acid  ;  the  slow  and  partial  solution 
of  iodine  without  further  reaction  ;  the  want  of  action  of  chromate  of  potassium 
upon  it ;  and  the  production  of  crystals  when  it  is  dissolved  in  an  alcoholic  solution 
of  potassa.  (See  F.  J.  TV.,  ix.  575.)  Mr.  Redwood  states  that  a  very  small  pro- 
portion of  alcohol  may  be  detected  in  the  oil,  by  the  effervescence,  with  disengage- 
ment of  nitrous  vapors,  which  ensues  when  the  oil,  thus  contaminated,  is  mixed  with 
an  equal  volume  of  nitric  acid,  of  the  sp.  gr.  1-5.  With  pure  oil  no  other  effect 
is  obvious  than  a  slight  change  of  color.  {Ibid.,  xi.  486.)  If  sulphuric  acid  pro- 
duces with  the  oil  a  bright  red  instead  of  a  brownish  red  color,  it  indicates  that  the 
oil  has  been  distilled  with  salt  water,  in  which  case  it  is  apt,  according  to  Mr.  Ferris, 
to  deposit  a  blood-red  matter,  occasionally  complained  of  by  druggists.  {Ibid.,  p.  565.) 

Mr.  Wm.  A.  Tildeu  has  found  that  the  introduction  of  a  little  fused  chloride  of 
calcium  into  purified  oil  of  bitter  almond  contributes  to  its  preservation,  probably 
by  the  absorption  of  the  last  traces  of  water  contained  in  it.  Of  two  specimens  of 
the  oil,  which  had  been  set  aside  for  two  years,  one  without  addition,  the  other  con- 
taining a  fragment  of  the  fused  chloride,  the  former  was  found  filled  with  crystals 
of  benzoic  acid,  the  latter  was  perfectly  free  from  crystalline  deposit  and  quite  fluid. 
{P  J.  Tr.,  2d  ser.,  viii.  325,  Dec.  1866.) 

Prof  J.  M.  Maisch  proposes  the  following  mode  of  detecting  nitrobenzol  in  adul- 
terated oil  of  bitter  almond.  Dissolve  half  a  drachm  of  the  suspected  oil  in  two  or 
three  drachms  of  alcohol,  add  fifteen  grains  of  pure  fused  caustic  potassa,  heat  for  a 
few  minutes  so  as  to  dissolve  the  potassa,  and  reduce  the  liquid  to  one-third,  and 
then  set  aside  to  cool.  If  the  oil  be  pure,  it  will  remain  liquid,  while  if  nitrobenzol 
be  present,  there  will,  after  cooling,  be  a  crystalline  deposit  proportionate  to  the 
amount  of  adulteration.  (^4.  J.  P.,  1857,  p.  5-4-t.)  The  officinal  test  is  ba.sed  upon 
this.  (Sec  pai:e  996.)  R.  Wagner  proposes  the  sp.  gr.  of  the  two  oils  as  a  test ;  that 
of  the  oil  of  bitter  almond  being  from  1  04  to  1044,  while  that  of  nitrobenzol  is 
1-18  to  1-201  ;  and  a  mixture  will  have  a  higher  sp,  gr.  than  the  pure  oil.  Thb 
would  lead  to  the  suspicion  of  the  presence  of  nitrobenzol,  which  may  then  be 
separated  by  agitation  with  bisulphite  of  sodium.  The  almond  oil  will  di.«solve, 
while  the  nitrobenzol  will  float  on  the  surface.  {Journ.  de  Pliarm.  et  de  Chim., 
Mai,  1868,  p.  399.)  M.  E.  Bourgoin's  method  {Ann.  de  Therap.,  1873,  p.  98) 
consists  in  acting  with  sulphide  of  sodium  on  the  mixed  liquids,  and  separating, 
by  means  of  ether,  the  nitrobenzol  from  the  compound  which  the  oil  of  bitter 
almond  forms  with  the  sulphide.  Dr.  H.  Hager's  plan  is  as  follows.  On  adding 
10  drops  of  the  pure  oil  to  10  C.c.  of  45  per  cent,  alcohol,  or  to  a  mixture  of 
5  C.c.  of  90  per  cent,  alcohol  and  5  C.c.  of  water,  and,  after  closing  the  test-tube 
with  the  finger,  turning  it  twice  upside  down,  the  oil  dissolves  to  a  clear  solu- 
tion. If  nitrobenzol,  even  as  little  as  1  per  cent,  is  present,  the  oil  of  bitter  almond 
dissolves  at  once,  but  the  nitrobenzol  is  separated,  clouding  the  liquid  at  first,  but 
soon  collecting  to  very  minute  but  easily  recognizable  droplets  which  float  about  in 
the  liquid.  After  standing  for  a  while,  these  droplets  unite  to  larger  drops,  when 
they  become  still  more  evident  to  the  eye.  The  temperature  of  the  alcohol  must  not 
exceed  16°  C.  (60-8°  F.)  ;  it  is  best  to  keep  it  between  10°  and  15°  C.  (50°-59°  F.). 
Any  sample  of  oil  of  bitter  almond  which  dissolves  on  very  gentle  agitation  at  once 
to  a  clear  liquid,  in  20  times  its  volume  of  45  per  cent,  alcohol,  does  not  contain  any 
nitrobenzol,  since  only  traces  of  the  latter  are  dissolved  by  that  menstruum.  Small 
quantities  of  nitrobenzol  present  (up  to  3  per  cent  )  disappear  after  the  mixture 
stands  for  some  time,  but  they  are  always  the  cause  of  the  milkiness  or  cloudiness 
of  the  solution  at  the  moment  of  preparation.  A  short  cloudiness  even  occurs  with 
as  small  a  quantity  as  ^  per  cent.  Since  most  other  essential  oils  yield  a  cloudy 
solution  with  45  per  cent,  alcohol,  this  test  may  also  indicate  the  presence  of  foreign 
essential  oils. 

Hager's  test  may  also  be  used  quantitatively  for  the  estimation  of  the  amount  of 
nitrobenzol  present.     Oil  of  bitter  almond  requires  for  solution  16  to  17  times  its 
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volume  of  45  per  cent,  alcohol.  2  C.c.  of  the  oil  are  agitated  with  34  C.c.  of  tlio 
45  per  cent,  alcohol,  and  the  mixture  set  aside.  After  the  lapse  of  a  day,  the  nitro- 
benzol  (all  but  a  trace  which  remains  in  solution)  will  be  found  collected  at  the  bot- 
tom. An  important  indication  of  the  presence  of  a  sophistication  id  the  cloudiness 
produced  at  the  first  moment.  (iV!  R.,  Oct.  1880.) 

Medical  Properties  and  Uses.  The  unpurified  volatile  oil  of  bitter  almond, 
which  is  the  product  directed  by  the  Pharmacopoeia,  operates  upon  the  system  in  a 
manner  closely  analogous  to  that  of  hydrocyanic  acid.  A  single  drop  is  sufficient  to 
destroy  a  bird,  and  four  drops  have  caused  the  death  of  a  dog  of  middle  size.  The 
case  of  a  man  is  recorded  who  died  in  ten  minutes  after  taking  two  drachms  (7*5 
C.c.)  of  the  oil.  It  might  be  substituted  with  advantage  for  medicinal  hydrocyanic 
acid,  if  it  always  contained  a  uniform  percentage  of  the  acid,  as  the  acid  contained 
in  the  oil  is  much  less  liable  to  decomposition,  remaining  for  several  years  unaltered, 
if  the  oil  be  preserved  in  well-stopped  bottles.  According  to  Schrader,  100  parts  of 
the  oil  contain  sufficient  acid  for  the  production  of  22-5  parts  of  Prussian  blue ;  but 
the  proportion  is  not  constant,  varying,  according  to  Mr.  Groves,  from  8  to  125  per 
cent.  From  one-fourth  of  a  drop  to  a  drop  (0016  to  0-06  C.c.)  may  be  given  for 
a  dose,  to  be  cautiously  increased  till  some  efiFect  upon  the  system  is  observed.  It 
may  be  administered  in  emulsion  with  gum  arable,  loaf  sugar,  and  water.  It  has 
been  employed  externally,  dissolved  in  water  in  the  proportion  of  one  drop  (0-06 
C.c.)  to  a  fluidounce  (30  C.c.)  in  prurigo  senilis  and  other  cases  of  troublesome 
itching.  To  facilitate  the  solution  in  water,  the  oil  may  be  previously  dissolved  in 
spirit.  Oil  of  bitter  almond  is  sometimes  used  to  conceal  the  taste  of  cod-liver  oil 
and  of  castor  oil. 

Off.  Prep.  Aqua  Amygdalae  Amarae,  U.  S. 

OLEUM  AMYGDALA  EXPRESSUM.  U.S.    Expressed  OU  of 

Almond. 

(O'LE-tJM  A-MYG'DA-L^  EX-PRES'SUM.) 

"  A  fixed  oil  expressed  from  Bitter  or  Sweet  Almond."  U.  S.  "  The  oil  expressed 
from  Bitter  and  Sweet  Almond.s."  Br. 

Oleum  Amygdalae,  Dr.;  Almond  Oil:  Oleum  Amygdalae  Diileis,  f7.  5'.  1860  ;  Oleum  Amygda- 
laruni ;  lluilc  d'Amandes  douces,  Huiled'Amandes,  Fr.;  Mandelol,  6r.y  Olio  di  Mandorle,  Jt.;  Aceyte 
de  AhiieiiJras,  ^S^. 

This  oil  is  obtained  equally  pure  from  sweet  and  bitter  almonds.  In  its  prepara- 
tion, the  almonds,  having  been  deprived  of  a  reddish  brown  powder  adhering  to 
their  surface,  by  being  rubbed  together  in  a  piece  of  coarse  linen,  are  ground  in  a 
mill  resembling  a  cofi'ee-mill,  or  bruised  in  a  stone  mortar,  and  then  pressed  in  canvas 
sacks  between  plates  of  iron  slightly  heated.  The  oil,  which  is  at  first  turbid,  is 
clarified  by  rest  and  filtration.  Sometimes  the  almonds  are  steeped  in  very  hot 
water,  deprived  of  their  cuticle,  and  dried  in  a  stove,  previous  to  expression.  The 
oil  is  thus  obtained  free  from  color,  but  in  no  other  respect  better,  while  it  is  more 
apt  to  become  rancid  on  keeping.  Bitter  almonds  treated  in  this  way  impart  a 
smell  of  hydrocyanic  acid  to  the  oil.  M.  Boullay  obtained  54  per  cent,  of  oil  from 
sweet  almonds,  Vogel  28  per  cent,  from  bitter  almonds.  Munch  gives  55-4  per 
cent,  as  the  yield  of  the  former,  and  52  per  cent,  as  that  of  the  latter.  (Journ.  de 
Fharm.  et  de  Chirn.,  4e  ser.,  iii.  400.)  Though  sometimes  expressed  in  this  country 
from  imported  almonds,  the  oil  is  generally  brought  from  Europe. 

Oil  of  almond  is  clear  and  colorless,  or  slightly  tinged  of  a  greenish  yellow,  is 
nearly  inodorous,  and  has  a  bland  sweetish  taste.  Its  sp.  gr.  is  from  09 14  to  0-920. 
It  is  "  only  slightly  soluble  in  alcohol,  but  soluble  in  ether  and  in  chloroform  in  all 
proportions.  It  does  not  congeal  until  cooled  to  near  — 20°  C.  ( — 4°  F.).  On 
placing  2  drops  of  concentrated  sulphuric  acid  upon  about  8  drops  of  the  oil,  on  a 
white  plate,  no  dark  color  should  appear  at  the  edge  of  the  acid,  and,  after  stirring, 
the  mixture  should  not  assume  a  dirty,  yellow  color  retaining  its  tint  for  several 
minutes  (difference  from  most  other  fixed  oils).''  IT.  S.  From  the  statement  of 
Braconnot,  it  appears  to  contain  76  per  cent,  of  olein  and  24  per  cent,  of  a  mixture 
of  palmitin  and  stearin. 
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According  to  Dr.  H.  Hager,  the  oils  expressed  from  the  large  sweet  and  the 
smaller  bitter  almonds  differ  considerably,  as  shown  by  the  elaldin  test ;  the  former 
oil  concealing  more  rapidly — almost  completely  ;  the  latter  about  twelve  hours  later, 
and  the  more  imperfectly  the  smaller  the  bitter  almond  has  been.  Only  about  one- 
third  of  the  bulk  congeals,  when  the  oil  is  from  the  small  Oporto  almonds. 

Oil  of  almond  is  said  to  be  sometimes  adulterated  with  poppy  oil,  or  other  drying 
oils  of  less  value.  This  sophistication  may  be  detected,  as  suggested  by  M.  Wim- 
mec,  by  taking  advantage  of  the  property  of  being  converted  into  solid  elaidic  acid 
by  the  action  of  nitric  acid,  belonging  to  the  olein  of  the  non-drying,  but  not  to 
that  of  the  drying  oils.  By  treating  iron  filings  with  nitric  acid  in  a  flask,  nitrous 
acid  is  produced,  which  is  to  be  conducted  into  water  upon  which  the  suspected  oil 
is  placed.  If  the  almond  oil  contain  even  but  a  smsill  quantity  of  poppy  oil,  or 
other  drying  oil,  this  will  remain  in  the  form  of  drops  on  the  surface,  while  the 
genuine  oil  will  be  converted  entirely  into  crystallized  elaidin.  {Journ.  de  Pharm., 
Dec.  1862.  p.  500.)  Colza  oil,  another  not  uncommon  adulteration,  may  be  detected, 
according  to  M.  Schneider,  by  the  action  of  nitrate  of  silver.  Dissolve  the  oil  in 
twice  its  volume  of  ether,  add  about  30  drops  of  a  concentrated  alcoholic  solution 
of  the  nitrate,  shake  the  mixture,  and  allow  it  to  stand  in  the  dark.  If  there  be 
much  colza  oil,  the  lower  part  of  the  liquid  will  become  first  brown  and  then  black ; 
if  but  little,  the  brown  color  will  not  appear  for  twelve  hours;  but  always  the 
discoloration  will  be  obvious  on  the  evaporation  of  the  ether.  (/*.  J.  Tr.,  March, 
1862.) 

It  is  said  that  in  the  south  of  France  the  sweet  almond  oil  is  sometimes  adul- 
terated with  a  cheaper  oil,  called  the  oil  of  apricots.  According  to  M.  J.  Nickles, 
this  adulteration  may  be  detected  by  means  of  powdered  hydrate  of  lime,  which 
with  the  oil  of  apricots  forms  an  emulsion  that  slowly  assumes  an  unctuous  consist- 
ence, while  it  has  no  such  action  on  the  almond  oil,  merely  rendering  it  opaque  for 
a  time,  and  then  gradually  separating  and  leaving  the  oil  clear.  A  mixture  of  the 
two  oils  emulsiouizes  with  the  lime,  and  on  standing  deposits  the  unctuous  matter 
referred  to.  (See  A.  J.  P.,  1866,  p.  289.) 

According  to  Dr.  Hager,  if  equal  volumes  of  the  oil  and  of  25  per  cent,  nitric 
acid  are  shaken  together  in  a  test-tube,  an  emulsion-like  mixture  is  produced,  which 
separates  on  standing.  All  true  almond  oils  yield  a  white  mixture,  and  the  oils 
remain  white  for  many  hours  after  separation,  but  the  oils  of  ihe  peach  and  apricot 
seeds  turn  yellowish  at  once,  on  being  shaken  with  the  acid,  and  the  color  afterwards 
deepens,  and  in  half  an  hour  is  of  a  rather  deep  red-yellow.  (.4.  J.  P..  1870,  p.  408.) 
J.  D.  Bieber  communicates  the  following  test.  Equal  weights  of  pure  concentrated  sul- 
phuric acid,  red  fuming  nitric  acid,  and  water  are  mixed,  and  the  mixture  allowed  to 
cool.  On  mixing  five  parts  of  the  oil  with  one  part  of  this  acid  liquid,  pure  almond 
oil  gives  a  yellowish  white  liniment;  oil  of  peach  kernels  assumes  the  red  color  of 
peach  blossoms,  turning  to  dark  orange ;  benne  oil  turns  pale  yellowish  red,  then 
dirty  orange-red ;  poppy  and  icalnut  oils  yield  a  somewhat  whiter  liniment  than 
almond  oil.  This  test  permits  the  detection  of  5  per  cent,  of  peach  kernel  and 
benne  oil.  Mixed  with  pure  nitric  acid.  sp.  gr.  1-40,  almond  oil  yields  a  pale  yel- 
lowish liniment ;  peach  kernel  oil  a  red,  benne  oil  a  yellowish  green,  afterwards  red- 
dish, and  poppy  and  tcalniit  oils  a  white  mixture.  It  was  found  that  the  oil  expressed, 
cold  or  warm,  from  either  fresh  almonds  or  from  such  as  had  been  kept  up  to  ten 
years,  pve  the  same  reaction.  Most  of  the  commercial  oil  was  found  to  be  adulter- 
ated with  the  oil  of  either  peach  kernels  or  benne  seed.  (A.  J.  P.,  Dec.  1877.) 

Oil  of  almond  may  be  used  for  the  same  purposes  with  olive  oil,  and,  when  sus- 
pended in  water  by  means  of  mucilage  or  the  yolk  of  eggs  and  loaf  sugar,  forms  a 
pleasant  emulsion,  useful  in  pulmonary  affections  attended  with  cough.  From  a 
fluidrachm  to  a  fluidounce  (375  to  30  C.c.)  may  be  given  at  a  dose. 

Of.  Prep.  Unguentum  Aquae  Rosae,  U.  S.;  Unguentum  Cetacei,  Br.;  Unguen- 
tum  Simplex,  Br.;  Unguentum  Hydrargyri  Oxidi  Kubri,  Br.;  Unguentum  Plumbi 
Subacetatis  Compositum,  Br. 
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OLEUM  ANETHI.  Br.     Oil  of  Dill. 

(O'LE-UM  A-NE'THI.) 

*'  The  oil  distilled  in  Britain  from  dill  fruit."  Br. 

Anet.h  a  OJeur  forte,  Essence  d'Aneth,  Fr.;  Dill,  Dillol,  G.;  Aneto,  It.;  Eneldo,  Sp. 

Oil  of  dill  is  of  a  pale  yellow  color,  with  the  odor  of  the  fruit,  and  a  hot,  sweetish, 
acrid  taste.  Its  sp.  gr.  is  said  to  be  0-881.  The  fruit  yields  about  35  per  cent,  of 
ir.  The  oil  is  a  mixture  of  a  hydrocarbon,  anethene,  CjjHjg,  a  second  hydrocarbon, 
*  10^18'  *"^  ^"  oxidized  compound,  probably  carvol,  CjoHj^O.  R.  Nietzki  obtained 
Irom  the  fruit  of  Anethum  graveolens  a  volatile  oil,  which  commenced  to  boil  at  155° 
C.  (31  L°  F.),  the  boiling  point  rising  gradually  to  260°  C.  (500°  F.).  About  10 
per  cent,  of  the  oil  consists  of  a  carbohydrogen,  C^^Ojg,  having  the  boiling  point  155°- 
100°  C,  60  per  cent,  boiling  at  170°-175°  C.  (338°-347°  F.),  of  the  same  composi- 
lion,  and  30  per  cent,  with  the  boiling  point  225°-330°  C.  (437°-4-16°  F.),  composi- 
tion CjoHj^O,  and  identical  with  carvol.  The  odor  of  the  first  portion  of  hydro- 
carbon reminds  of  turpentine;  that  of  the  second  portion  resembles  oil  of  mace, 
but  when  mixed  with  a  little  carvol  the  characteristic  dill  odor  is  at  once  produced. 
(.4.  J.  P.,  1874.)  The  oil  is  sometimes  used  for  preparing  dill  water.  The  dose  is 
3  to  10  drops  (0-18  to  0-6  C.c). 

OLEUM  ANISI.   U.S.,  Br.     Oil  of  Anise. 

(O'LB-UM  A-Ni'Si.) 
Essence  d'Anis,  Fr.;  Anisol,  G. 

The  product  of  oil  from  anise  is  variously  stated  from  1'56  to  3'12  per  cent.  The 
(til  employed  in  this  country  is  imported.  It  is  colorless  or  yellowish,  with  the 
pjculiar  odor  and  taste  of  the  seed.  At  50°  F.  it  crystallizes  in  flat  tables,  and  does 
not  melt  under  62°  F.  Its  sp.  gr.  increases  with  age,  and  is  variously  given  from 
0-9768  to  0-9903.  It  is  soluble  in  all  proportions  in  alcohol  of  0-800  ;  but  alcohol 
of  0-840  dissolves  at  77°  only  42  per  cent.  Ether  dissolves  it  in  all  proportions. 
{Gmelin.)  "Its  sp.  gr.  is  about  0-976  to  0990,  increasing  by  age.  At  10°  to 
1 5°  C.  (50°-59°  F.)  it  solidifies  to  a  cry.stalline  mass,  which  does  not  resume  its 
fluidity  until  the  temperature  rises  to  about  17°  C.  (62-6°  F.).  The  Oil  is  solu- 
ble in  an  equal  weight  of  alcohol.  Oil  of  lUicium  (^Star- Anise)  has  nearly  the 
same  properties,  except  that  it  congeals  at  about  2°  C.  (35-6  F.)."  U.  S.  It  con- 
sists of  a  small  quantity  of  a  hydrocarbon,  C,gHjg,  but  mainly  of  anethol,  CioH,20, 
which  is  present,  however,  in  two  modifications,  one  solid  at  ordinary  temperatures 
and  heavier  than  water  (cmise  camphor,  solid  anethol),  the  other  liquid  and  more 
volatile  {liquid  anethol).  Anethol,  both  in  the  liquid  and  the  solid  form,  is  present, 
and  is  the  chief  constituent  of  the  oils  of  anise,  star  aniseed,  and  fennel.  By 
oxidization,  by  means  of  nitric  or  chromic  acid,  the  different  forms  of  anethol  yield 
an  acid  denominated  anisic  acid,  CgHgOj.  Oil  of  anise  absorbs  oxygen  from  the 
air,  and  becomes  less  disposed  to  concrete.  In  consequence  of  its  high  price,  it  is 
frequently  adulterated  with  spermaceti,  wax,  or  camphor.  The  first  two  may  be 
detected  by  their  insolubility  in  cold  alcohol,  the  last  by  its  odor.  In  one  instance, 
as  much  as  35  per  cent,  of  spermaceti  was  found.  Prof  Procter  met  with  a  parcel, 
of  which  not  less  than  five-sixths  were  alcohol.  {A.  J.  P.,  xxvii.  513.)  The  dose 
of  the  oil  is  from  five  to  fifteen  drops  (0*3  to  0-9  C.c).  Its  comparative  mildness 
adapts  it  to  infantile  cases.  Most  of  the  oil  of  anise  of  commerce  is  the  oil  of  star 
aniseed  (oleum  Badiani,  or  Illicium'),  which  closely  resembles  it  in  flavor,  and  which 
is  recognized  in  both  Pharmacopceias  as  the  oil  of  anise. 

Off.  Prep.  Aqua  Anisi,  U.  S.;  Essentia  Anisi,  Br.;  Spiritus  Anisi,  V.  S.;  Syrupus 
Sarsaparillae  Compositus,  IT.  aS^.;>  Tinctura  Caraphorae  Composita,  Br.;  Tinct  Opii  Am- 
moniata,  Br.;  Tinct.  Opii  Camphorata,  U.  S.;  Trochisci  Glycyrrhizae  et  Opii,  U.  S. 

OLEUM  ANTHEMIDIS.  Br.     Oil  of  Chamomile. 

(O'LE-tJM  AN-TH6m'I-DIS.) 

"  The  oil  distilled  in  Britain  from  chamomile  flowers."  Br. 

Oleum  Chamomillae  Romanae ;  Essence  de  Camomille  romaine,  Fr.;  Romisch-Knmillenol,  G. 

This  oil  has  been  introduced  into  the  British  Pharmacopoeia,  under  the  name  of 
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English  Oil  of  Chamomile,  and  with  the  direction  that  it  shall  be  distilled  in  Eng- 
l..nd.  It  is  seldom  prepared  or  used  in  this  country.  Buume  obtained  thirteen 
drachms  of  the  oil  from  eighty-two  pounds  of  the  flowers  ;  according  to  Mr.  Brande, 
the  average  product  of  lUO  pounds  is  two  pounds  twelve  ounces.  It  has  the  pecu- 
liar smell  of  chamomile,  with  a  pungent  somewhat  aromatic  taste.  AVhen  recently 
distilled  it  is  of  a  pale  sky-blue  or  greenish  blue  color,  which  changes  to  yellow  or 
brownish  on  expcsure.  The  sp.  gr.  of  the  English  oil  is  said  to  be  09083.  The 
oil  was  thoroughly  investigated  in  Fittig's  laboratory  during  the  years  1878-79.  It 
was  found  to  consist  of  a  mixture  of  the  angelic  and  tiglinic  acids,  ethers  of  isobutyl, 
iMtmyl,  hexyl,  and  probably  one  higher  one.  Angelic  acid  and  tiglinic  acid  are 
isomeric,  aud  have  the  formula  C^H^Oj.  The  relative  proportions  of  these  two 
acids  varied  in  different  oils.  It  has  sometimes  been  employed  in  spasm  of  the 
btomach,  and  as  an  adjunct  to  purgative  medicines.  Its  chief  use,  however,  appears 
tu  be  as  an  ingredient  of  the  extract  of  chamomile  of  the  British  Pharmacopoeia, 
to  which  it  is  added  in  order  to  supply  the  place  of  the  oil  driven  off  by  the  heat 
used  in  its  preparation.  This  oil  must  not  be  confounded  with  that  of  Matricaria 
ChamomiUa.  employed  on  the  continent  of  Europe  under  the  name  of  oil  of  chamo- 
mile. (See  Matricaria.^  The  dose  is  from  five  to  fifteen  drops  (0-3  to  09  Co.). 
Off.  Prep.  Extractum  Anthemidis,  Br. 

OLEUM  AURANTII  CORTICIS.  U.S.     Oil  of  Orange  Peel, 

(O'LE-CM  AU-K\>;"TI-i  COB'TI-CIS— iw-rin'she-l) 

"  A  volatile  oil.  extracted  by  mechanical  means,  from  fresh  Orange  Peel."  U.  S. 

Essential  Oil  of  Orange  Peel;  Huile  d'Orange,  Fr.;  Apfelsinenschalenol,  G. 

This  new  officinal  is  used  only  for  flavoring  purposes,  and  has  been  introduced 
principally  because  of  its  employment  in  the  Elixir  Aurantii  (U.  S.  1880).  Oil 
«'f  orange  is  prepared  in  Calabria  and  Sicily  in  three  ways:  1,  by  scraping  off 
the  exterior  pnrt  of  the  rind  and  submitting  it  to  expression  ;  2.  by  putting  the 
fscrapings  into  hot  water,  depressing  the  pulp  beneath,  and  skimming  off  the  oil  as 
it  rises ;  3,  by  di>tillation.  The  best  Sicily  orange  oil  is  procured  by  dexterous  com- 
pression, within  a  cask,  of  the  fresh  rind  by  the  hand,  the  oil  being  driven  out 
in  jets.  It  is  sometimes  absorbed  by  a  sponge.  {A.  J.  P.,  1868,  p  27.)  It  is 
largely  made  at  Messina,  and  in  the  south  of  France.  It  is  also  extracted  by 
the  ecuelle-process,  and  partly  from  the  Bigarade  and  partly  from  the  sweet  or 
Portugal  orange,  the  scarcely  ripe  fruit  being  in  either  case  employed.  The  oil 
made  from  the  former  is  much  more  valuable  than  that  obtained  from  the  latter, 
and  the  two  are  distinguished  in  price-currents  as  Essence  de  Bigarade  and  Essence 
de  Portugal. 

Properties.  The  oil  of  orange  peel  yields  on  distillation,  besides  a  resinous 
product  of  the  composition  Cj^Hj^jOj,  a  hydrocarbon,  hesperidene.  Cj^llj^  (Wright 
and  Pies.«e,  Chem.-  Neics,  xxiv.  147),  boiling  at  178°  C.  (352  4°  F. ).  The  inner 
thick  part  of  the  rind  contains  also  a  bitter  principle,  called  hegperidin.  discovered 
by  Lebreton  in  1828,  but  more  fully  studied  by  Hoffmann  {Ber.  Chem.  Gts.,  1876, 
pp.  26,  685).  It  is  best  prepared  from  the  unripe  bitter  oranges.  Its  formula  is 
CjjHjgOjj,  and  it  is  a  glucoside,  as  is  shown  by  the  reaction  with  dilute  sulphuric  acid. 

The  U.  S.  Pharmacopoeia  describes  the  oil  as  "  a  pale  yellowish  liquid,  having 
the  characteri.stic,  aromatic  odor  of  orange,  an  aromatic,  somewhat  bitter  taste,  aud 
a  neutral  reaction.  Sp.  gr.  about  0860.  It  is  soluble  in  2  parts  of  alcohol.  By 
keeping,  the  Oil  becomes  thicker  and  acquires  a  disagreeable,  terebinthinate  (aste, 
which  may  bo  prevented  by  mixing  it,  while  fresh,  with  5  per  cent,  of  alcohol,  and  de- 
canting the  Oil  after  it  has  become  clear  from  the  sediment."  U.  S.  This  oil  is  one  of 
the  most  difficult  to  preserve :  hence  the  officinal  method  for  its  preservation.  An- 
other plan,  which  we  have  used  for  years,  is  to  shake  the  oil  briskly  with  one- 
eighth  of  its  volume  of  distilled  water,  and  allow  it  to  separate.  Then  remove  the 
essential  oil,  filter  rapidly  if  necessary,  and  mix  the  filtered  oil  with  95  per  cent. 
alcohol  in  the  proportion  of  1  volume  of  the  oil  to  7  volumes  of  alcohol. 

Off.  Prep.  Elixir  Aurantii,  U.  S.;  Spiritus  Aurantii,  U.  S.;  Spiritus  Myrciae,  IT,  S. 
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OLEUM  AURANTII  FLORUM.  U.S.    Oil  of  Omnge  Flowers.   [Oil 

of  Neroli.'] 

(O'LE-UM  iU-KXN"TI-i  FLO'RUM— &w-ran'shf-r.) 

"  A  volatile  oil  distilled  from  fresh  Oranj^e  Flowers."    U.  S. 

Huile  de  Fleurs  d'Orange,  Essence  de  Neroli,  Fr.;  Pomeranzenbliithenol,  G. 

This  new  officinal  oil  is  employed  only  ou  account  of  its  pleasant  odor  and  taste, 
and  has  been  introduced  as  an  ingredient  in  the  Spiritus  Odoratus,  U.  S.  The  best 
quality  of  "  oil  of  neroli,"  as  it  is  universally  called  in  commerce,  comes  from  Nice, 
and  is  derived  from  the  floWers  of  the  Citrus  aurantium,  or  sweet  orange,  by  distil- 
lation with  water;  this  is  called  '■'^  neroli  petale."  The  next  quality  is  obtained  in 
the  same  way,  but  by  using  the  blossoms  of  the  Citrus  Bigaradia,  or  bitter  orange  ; 
this  is  called  '■'■neroli  higarade,^^  whilst  an  inferior  sort,  '■'■  essence  de  petit  grain,^^  is 
made  by  distilling  the  leaves  and  unripe  fruit. 

Properties.  It  is  officinally  described  as  "  a  yellowish  or  brownish,  thin  liquid, 
having  the  very  fragrant  odor  of  orange  flowers,  an  aromatic,  somewhat  bitter  taste, 
and  a  neutral  reaction.  Sp.  gr.  0-850  to  0890.  It  is  soluble  in  an  equal  weight 
of  alcohol.  If  a  little  alcohol  be  poured  on  the  surface  of  the  Oil  and  the  mixture 
gently  undulated,  a  bright,  violet  fluorescence  will  be  observed."  U.  S.  The  greater 
part  of  the  oil  is  a  hydrocarbon,  distilling  at  185°-195°  C  (365°-383°  F.),  with 
which  is  a  small  amount  of  a  crystalline  solid  called  neroli  camphor.  According  to 
Fliickiger,  this  is  a  neutral,  inodorous,  tasteless  substance,  fusing  at  55°  C.  (131°  F.  j. 

Of.  Frep.    Spiritus  Odoratus,  U.  S. 

OLEUM  BERGAMIL  U.S.     Oil  of  Bergamot. 

(O'LE-tJM  BER-GA'MI-i.) 

"  A  volatile  oil,  extracted  by  mechanical  means  from  the  rind  of  the  fresh  fruit  of 
Citrus  Bergamia,  ta?-.  vulgaris.  Risso  et  Poiteau.  (Nat.  Ord.  Aurantiaceas.)"    U.S. 

Oleum  BergamottiK,  P.O.;  Essence  de  Bergamotte ;  Huile  de  Bergamotte,  Fr.;  Bergamottol,  G.; 
Olio  di  Berganiotta,  Jt. 

Cetrus.  See  Aurantii  Cortex. 

Citrus  Bergamia.  Risso  &  Poiteau.  B.  dh  T.  52. —  C.  Limetta.  De  Cand.  Pro- 
drom.  i.  539.  The  bergamot-tree  has  oblong-ovate,  dentate,  acute,  or  obtuse  leaves, 
somewhat  paler  on  the  under  than  on  the  upper  surface,  and  with  footstalks  more  or 
less  winged  or  margined.  The  flowers  are  white,  and  usually  small ;  the  fruit  pyri- 
form  or  roundish,  terminated  by  an  obtuse  point,  with  concave  receptacles  of  oil  in 
the  rind.  The  pulp  of  the  fruit  is  sourish,  somewhat  aromatic,  and  not  disagree- 
able. The  rind  is  shining,  and  of  a  pale  yellow  color,  and  abounds  in  a  very  grateful 
volatile  oil.  This  may  be  obtained  by  expression  or  distillation.  In  the  former  case 
it  preserves  the  agreeable  flavor  of  the  rind,  but  is  somewhat  turbid  ;  in  the  latter, 
it  is  limpid  but  less  sweet.  The  mode  of  procuring  it  by  expression  is  exactly  that 
used  for  oil  of  lemons.  (See  Oleum  Limonis.)  It  is  brought  from  Italy,  the  south 
of  France,  and  Portugal. 

The  oil  of  bergamot,  often  called  essence  of  hergamot,  has  a  sweet,  very  agreeable 
odor,  a  bitter  aromatic  pungent  taste,  a  pale  greenish  yellow  color,  and  a  slightly 
acid  reaction.  Its  sp.  gr.  varies  from  0-870  to  0-888.  {Lewis,  Zdler.')  "  Sp.  gr. 
0*860  to  0890.  It  is  soluble,  in  all  proportions,  in  alcohol  and  in  glacial  acetic 
acid."  U.  S.  It  contains  several  hydrocarbons  of  the  formula  Cj^H^g,  and  a  solid 
greasy  compound  called  bergaptene,  or  bergamot  camphor,  to  which  the  formula 
OgtlgOj  has  been  assigned.  It  is  distinguished  from  lemon  and  orange  oils  by 
readily  dissolving  in  liquor  potassae  and  forming  with  it  a  clear  solution.  (Zeller.) 
Though  possessed  of  the  excitant  properties  of  the  volatile  oils  in  general,  it  is  em- 
ployed chiefly,  if  not  exclusively,  as  a  perfume. 

Off.  Prep.  Spiritus  Odoratus.  U.  S. 

OLEUM  CAJUPUTI.  U.  S.,  Br.     Oil  of  Cajuput. 

(O'LE-IJM  CXj-y-PU'TI.) 

"  A  volatile  oil  distilled  from  the  leaves  of  Melaleuca  Cajuputi.  Roxburgh.    {Nat. 
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Ord.  Myrtaceae.")   V.  S.     "  The  oil  distilled  from  the  leaves  of  Melaleuca  mioor. 
D.  C.     Imported  from  Batavia  and  Singapore."  Br. 

Oleum  Cojeputi,  P.G.;  Essence  deCajeput;  Huile  de  Cajeput,  Fr.j  Cajepatol,  G.;  Olio  di  Cajeput, 
It.;  Kayuputieh,  Mnl. 

Gen.  Ch.  Calyx  five-parted,  semi-superior.  Corolla  five-petalled.  Stamens  about 
forty-five,  very  long,  conjoined  in  five  bodies.  Style  single.  Capsule  three-celled. 
Seeds  numerous.  Roxburgh. 

It  was  long  supposed  that  the  oil  of  cajuput  was  derived  from  Melaleuca  leuca- 
dendron  ;  but  from  specimens  of  the  plant  affording  it,  sent  from  the  Moluccas,  and 
cultivated  in  the  botanical  garden  of  Calcutta,  it  appears  to  be  a  distinct  species, 
which  has  received  the  name  of  M.  Cajuputi.  It  corresponds  with  the  arbor  alba 
minor  of  Rumphius,  and  is  a  smaller  plant  than  M.  leucadendron.  It  is  possible, 
however,  that  the  oil  may  be  obtained  from  diff'erent  species  of  Melaleuca;  as  M. 
Stickel,  of  Jena,  succeeded  in  procuring  from  the  leaves  of  M.  hypericifolia,  culti- 
vated in  the  botanical  garden  of  that  place,  a  specimen  of  oil  not  distinguishable 
from  the  cajuput  oil  of  commerce,  except  by  a  pale  green  color.  (^Annal.  der  Pharm., 
xix.  224.)  Two  other  species  of  Melaleuca,  M.  viridifolia  and  M.  latifoUa,  large 
trees  growing  abundantly  in  the  island  of  New  Caledonia,  are  said  to  yield  a  volatile 
oil  very  analogous  to  the  oil  of  cajuput.*  The  leaves  of  different  species  of  Mela- 
leuca have  been  used  advantageously,  in  the  form  of  bath,  in  chronic  rheumatism. 
(^Annnaire  de  Therap.,  1861,  p.  67.) 

Melaleuca  Cnjuputi.  Rumphius,  Herbar.  Amhoinense,  torn.  ii.  tab.  17  ;  Roxburgh, 
Trans.  Lond.  Med.  Bot.  Soc,  1829  ;  Journ.  of  the  Phila.  Coll.  of  Pharm.  ^  vol.  i.  p. 
193. — Melaleuca  minor.  DeCandoUe.  B.  ct*  T.  108.  This  is  a  small  tree,  with  an  erect 
but  crooked  stem,  and  scattered  branches,  the  slender  twigs  of  which  droop  like  those 
of  the  weeping  willow.  The  bark  is  of  a  whitish  ash  color,  very  thick,  soft,  spongy, 
and  lamellated,  throwing  off"  its  exterior  layer  from  time  to  time  in  flakes.  The  leaves 
have  short  footstalks ;  are  alternate,  lanceolate,  when  young  sericeous,  when  full- 
grown  smooth,  deep  green,  three-  and  five-nerved,  slightly  falcate,  entire,  from  three 
to  five  inches  long,  from  one-half  to  three-quarters  of  an  inch  broad ;  and  when 
bruised  exhale  a  strong  aromatic  odor.  The  flowers  are  small,  white,  inodorous, 
sessile,  and  disposed  in  terminal  and  axillary  downy  spikes,  with  solitary,  lanceolate, 
three-flowered  bracts.  The  filaments  are  three  or  lour  times  longer  than  the  petals, 
and  both  are  inserted  in  the  rim  of  the  calyx.  This  species  of  Melaleuca  is  a  native 
of  the  Moluccas  and  other  neighboring  islands.  The  oil  is  obtained  from  the 
leaves  by  distillation.  It  is  prepared  chiefly  in  Amboyna  and  Bouro,  and  is  exported 
from  the  East  Indies  in  glass  bottles.  The  small  proportion  yielded  by  the  leaves, 
and  the  extensive  use  made  of  it  in  India,  render  it  costly. 

Properties.  Cajuput  oil  is  very  fluid,  transparent,  of  a  fine  green  color,  a  lively 
and  penetrating  odor  analogous  to  that  of  camphor  and  cardamom,  and  a  warm 
pungent  taste.  It  is  very  volatile  and  inflammable,  burning  without  any  residue. 
The  sp.  gr.  varies  from  0914  to  0-9274.  Its  composition,  according  to  Blanchet 
and  Sell,  is  CmHjg.HjO,  and  by  repeated  distillation  over  phosphoric  oxide  the  hy- 
drocarbon, CjjHjg,  called  cajuputene,  can  be  obtained.  The  oil  is,  therefore,  said  to 
contain  cajuputene  hydrate  or  cnjuputol.  It  boils  at  175°  C.  (347°  F.).  It  is  oflBci- 
nally  described  as  "  a  light,  thin,  bluish  green,  or,  after  rectification,  colorless  liquid, 
of  a  peculiar,  fragrant,  somewhat  camphoraceous  odor,  an  aromatic,  bitterish  taste, 
and  a  neutral  reaction.  Freely  soluble  in  alcohol.  Sp.  gr.  about  0920.  On  shaking 
5  C.c.  of  the  Oil  with  5  C.c.  of  water  containing  a  drop  of  diluted  hydrochloric  acid, 
the  Oil  loses  its  green  tint  and  becomes  nearly  colorless."  U.  S.  The  oil  is  wholly 
soluble  in  alcohol.  When  it  is  distilled,  a  light  colorless  liquid  first  comes  over, 
and  afterwards  a  green  and  denser  one.  The  green  color  has  been  ascribed  to  a 
salt  of  copper,  derived  from  the  vessels  in  which  the  distillation  is  performed ;  and 

*  MiaouU.  Under  this  name  large  quantities  of  the  volatile  oil  of  Melaleuca  Jiariflora  are  ex- 
ported from  New  Caledonia  to  Japan  and  other  Eastern  countries.  The  trees  form  large  forests  in 
New  Caledonia,  and  the  hard,  dense  leaves,  softened  by  partial  fermentation,  yield  to  the  distiller 
very  freely  a  colorless  volatile  oil  of  a  strong  fragrant  odor  and  having  the  chemical  constituti'n 
of  the  oil  of  cajuput.  Mixed  with  nitric  acid,  it  becomes  of  a  rose  color  changing  to  deep  brown. 
{Bull.  Therap.,  xcvii.  404.) 
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Cuibourt  obtained  two  grains  and  a  half  of  oxide  of  copper  from  a  pound  of  the 
tDmmercial  oil.  But  neither  Brande  nor  Goertner  could  detect  copper  in  specimens 
examined  by  them  ;  and  M.  Lesson,  who  witnessed  the  process  for  preparing  the 
oil  at  Bouro,  attributes  its  color  to  chlorophyll,  or  some  analogous  principle,  and 
states  that  it  is  rendered  colorless  by  rectification.  Guibourt,  moreover,  obtained 
a  green  oil  by  distilling  the  leaves  of  a  Melaleuca  cultivated  at  Paris.  A  fair  in- 
ference is  that  the  oil  of  cajuput  is  naturally  green,  but  that,  as  found  in  commerce, 
it  sometimes  contains  copper,  either  accidentally  present,  or  added  with  a  view  of 
imitating  or  maintaining  the  fine  color  of  the  oil.  The  proportion  of  copper,  how- 
ever, is  not  so  great  as  to  forbid  the  internal  use  of  the  oil ;  and  the  metal  may  be 
separated  by  distillation  with  water,  or  agitation  with  a  solution  of  ferrocyanido  of 
potassium.  This  statement  as  to  the  frequent  occurrence  of  copper  in  the  cajuput 
oil  of  commerce,  though,  at  the  same  time,  its  presence  is  not  essential,  has  been 
confirmed  by  experiments  by  Mr.  Edward  Histed,  who  found  copper  in  all  of  six 
specimens  of  the  commercial  oil,  obtained  from  different  sources.  When  redistilled, 
the  oil  became  perfectly  colorless,  but,  after  a  few  days'  exposure  to  copper  filings, 
reassumed  its  green  color.  (/'.  J.  Tr.,  1872,  p.  804.) 

The  high  price  of  cajuput  oil  has  led  to  its  occasional  adulteration.  Oil  of  rose- 
mary, or  that  of  turpentine,  impregnated  with  camphor  and  colored  with  the  resin 
of  milfoil,  is  said  to  be  employed  ibr  tlie  purpose.  The  best  test,  according  to  Zeller, 
is  iodine,  which,  after  a  moderately  energetic  reaction,  with  little  increase  of  temper- 
ature and  but  a  slight  development  of  orange  vapors,  occasions  immediate  inspissa- 
tion  into  a  loose  coagulum,  which  soon  becomes  a  dry,  greenish  brown,  brittle  mass. 

Medical  Properties  and  Uses.  This  oil  is  highly  stimulant,  producing  when 
swallowed  a  sense  of  heat,  with  an  increased  fulness  and  frequency  of  pulse,  and 
exciting  in  some  instances  profuse  perspiration.  It  is  much  esteemed  by  the  Malaya 
and  other  people  of  the  East,  who  consider  it  a  panacea.  They  are  said  to  employ 
it  with  great  success  in  epilepsy  and  palsy.  {Amslie.)  The  complaints  to  which  it 
is  best  adapted  are  probably  chronic  rheumatism,  and  spasmodic  affections  of  the 
stomach  and  bowels,  unconnected  with  inflammation.  It  has  been  extolled  as  a 
remedy  in  spasmodic  cholera,  and  has  been  used  also  as  a  diffusible  stimulant  in  low 
fevers.  It  is  said  to  have  been  used  in  some  cases  of  cholera  in  the  collapsed  state 
with  altogether  unexpected  success;  being  administered,  in  such  cases,  in  the  dose 
of  from  fifteen  grains  to  a  drachm  (1  to  39  Gm.)  in  a  single  potion.  (Ann.  de 
Therap.,  18G7,  p.  71.)  Diluted  with  an  equal  proportion  of  olive  oil,  it  is  applied 
externally  to  relieve  gouty  and  rheumatic  pains.  Like  most  other  highly  stimulat- 
ing essential  oils,  it  relieves  toothache  if  introduced  into  the  hollow  of  the  carious 
toGth.  M.  Delvaux,  who  has  made  extensive  use  of  this  oil,  has  found  it  beneficial, 
given  internally,  in  dyspepsia  with  flatulence,  in  the  early  stages  and  milder  forms 
of  cholera,  in  verminose  affections  in  children,  in  chronic  laryngitis  and  bronchitis, 
in  chronic  catarrh  of  the  bladder,  in  chronic  rheumatism  of  the  joints  with  little 
or  no  swelling,  and  in  painful  chronic  rheumatism  of  the  muscles  and  fibro-muscular 
tissues,  whether  external  or  infernal.  Externally  applied,  M.  Delvaux  has  derived 
great  benefit  from  it  in  various  cutaneous  diseases,  as  pityriasis,  psoriasis,  and  espe- 
cially in  that  extremely  obstinate  affection  of  the  face,  acne  rosacea,  which  he  has 
often  succeeded  in  curing  by  the  simple  application  of  this  oil  three  times  a  day. 
(Auniiaire  de  Therap.,  1862,  p.  38.)  The  dose  is  from  five  to  twenty  drops 
(0-3  to  1-25  C.c),  given  in  emulsion,  in  the  form  of  pill,  or  upon  a  lump  of  sugar. 

Off.  Prep.  Linimentum  Crotonis,  Br.j  Spiritus  Cajuputi,  Br. 

OLEUM  CAMPHOR.E.     Oil  of  Camphor. 

(O'LE-UM  CAM'PHO-RiE.) 

Although  this  oil  has  been  dismissed  from  the  Pharmacopoeia,  it  merits  a  notice 
liere,  on  account  of  its  extended  use.  It  was  defined  in  the  U.  S.  P.  1870  as  "  the 
volatile  oil  obtained  from  Camphora  officinarum  (Nees,  Laurin)" 

Iluilo  volatile  de  Caniphre,  Fr.;  Fluchtiges  Kampferol,  G. 

As  there  are  two  camphors  known  in  commerce,  obtained  respectively  from  Cam- 
phora  officinarum  and  Dryohalanops  Camphora,  so  there  are  two  oils  of  camphor 
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derived  from  these  plants:  that  of  the  CampTiora  offidnanim  is  almost  exclusivily 
found  in  commerce.  In  the  article  Caviphora  tlie  tree  and  the  mode  of  pro- 
curing the  oil,  as  practised  in  the  island  of  Formosa,  have  been  sufficiently  de- 
scribed. 

The  commercial  oil  of  camphor,  as  found  in  our  markets,  is  a  fluid  of  a  light 
reddish  brown  color  with  a  yellowish  tint,  having  a  strong  odor  precisely  like  that 
of  camphor,  a  bitterish  campliorous  taste,  and  the  specific  gravity,  according  to  Prof. 
Procter,  of  0940.  As  described  by  M.  Lallemaud,  the  oil  of  the  Camphora  offi- 
cinarum  is  very  fluid,  scarcely  colored,  and  of  a  strong  smell  of  camphor.  It  acts 
strongly  on  polarized  light,  and  is  dextrogyrate.  It  is  a  solution  of  common  cam- 
phor,"CioHj50,  in  a  hydrocarbon,  CjoH,g.  It  begins  to  boil  at  ISO""  C.  (;i56°  F.), 
but  the  temperature  gradually  rises  to  z05°  C.  (401°  F.),  when  it  remains  station- 
ary. The  part  which  first  comes  over  is  the  hydrocarbon  of  the  oil ;  that  which 
rises  at  the  higher  temperature  condenses  after  distillation,  and  is  true  camphor. 
The  former,  when  duly  rectified,  distils  at  180°  C.  (356°  F.),  and  is  a  hydro 
carbon  isomeric  with  pure  oil  of  turpentine,  forming  a  crystallizable  compound  with 
hydrochloric  acid.     {Journ.  de  Pharm.,  Avril,  1800,  p.  289  ) 

The  Dryohalanops  oil  of  camphor  is  a  different  product,  resembling  the  genuine 
oil  in  odor,  yet  having  also  something  peculiar  in  addition,  which  enables  it  to  be 
readily  distinguished  when  the  two  are  examined  together.  An  account  of  this  oil 
is  given  at  page  333,  in  a  note  treating  of  the  Dryohalanops  Camphora  and  its 
products.  A  volatile  oil,  received  by  M.  Biot  from  Dr.  Junghun,  who  is  said  to 
have  collected  it  from  the  Dryohalanops  Camphora  in  the  island  of  Sumatra,  w;is 
sent  to  M.  Lallemand,  who  describes  it  as  somewhat  viscid,  of  a  strong  balsaiuic 
odor  and  reddish  color,  and  as  separable  by  distillation  into  a  volatile  liquid  and  a 
non-volatile  matter,  which  concretes  on  cooling  into  a  resinous  brittle  mass  resem- 
bling colophony.  The  volatile  liquid  consists  of  two  distinct  oils,  isomeric  with  each 
other  and  with  pure  oil  of  turpentine,  but  differing  in  their  boiling  point,  and  in 
various  other  respects.  The  original  oil  yielded  nothing  similar  to  camphor.  It  is 
obviously  a  very  difl'erent  product  from  that  which  has  been  generally  ascribed  to 
the  Dryohalanops,  and  much  more  closely  resembles  the  turpentines  than  the  cam- 
phorous  oils.  If  it  really  was  obtained  from  the  Dryohalanops  Camphora,  this  must 
be  a  very  different  tree  from  what  it  has  been  described  to  be ;  and  the  probability 
is  that  there  has  been  some  mistake  as  to  its  origin. 

The  oil  of  camphor  has  properties  similar  to  those  of  camphor,  but  more  stimulant, 
and  is  especially  applicable  to  affections  of  the  stomach  and  bowels  in  which  an  ano- 
dyne and  stimulant  impression  is  indicated,  as  flatulent  colic  and  spasmodic  cholera. 
It  may  also  be  used  externally,  as  a  rubefacient  and  anodyne  liniment,  diluted  with 
soap  liniment,  or  olive  oil,  in  local  rheumatism  and  neuralgic  pains,  bruises,  sprains, 
etc.     The  dose  is  two  or  three  drops  (012  to  018  C.c.). 

OLEUM  CARI.  U.  S.     Oil  of  Caraway. 

(O'LE-CM  CA'KI.) 

"  A  volatile  oil  distilled  from  Caraway."  U.  S.  "  The  Oil  distilled  in  Britain 
from  caraway  fruit."  Br. 

Oleum  Caroi,  Br.;  Oleum  Carvi,  P.G.;  Essence  de  Carvi,  Fr.;  Kiimmelol,  G. 

This  oil  is  prepared  to  a  considerable  extent  by  our  distillers.  The  fresh  fruit 
yields  on  an  average  about  47  per  cent.  (Recliiz)  ;  but  the  product  is  very  variable. 
The  oil  of  caraway  is  somewhat  viscid,  of  a  pale  yellow  color,  becoming  brownish 
by  age,  with  the  odor  of  the  fruit,  and  an  aromatic  acrid  taste.  Its  sp.  gr.  is  differ- 
ently given  at  0946  (Bavme),  0-931  (Brande),  and  0916  {Bm'gnet),  U.  S.  P.  0  920. 
It  is  dextrogyrate  in  its  relation  to  polarized  light.  (Buignet,  Journ.  de  Pharm.,  Oct, 
1861,  p.  261.)  It  consists  of  two  liquid  oils,  of  different  boiling  points,  and  sep- 
arable by  distillation  :  one,  a  hydrocarbon  called  carvene  (Cj^H,g,  Volkel),  of  the  sp. 
gr.  0-861,  and  boiling  point  343°  F. ;  the  other  composed  of  carbon,  hydrogen,  and 
oxygen  (C\oH,^0),  and  named  carvol,  of  the  sp.  gr.  0953,  and  boiling  point  482°  F. 

It  is  officiually  described  as  "  a  colorless  or  pale  yellow,  thin  liquid,  having  the 
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characteristic,  aromatic  odor  of  caraway,  a  mild,  spicy  taste,  and  a  neutral  reaction. 
Sp.  gr.  about  0920.     It  is  soluble  in  an  equal  weight  of  alcohol."  U.  S. 

When  oil  of  caraway  is  distilled  from  phosphoric  acid  solution,  the  distilled  liquor 
being  poured  back  into  the  retort  until  it  ceases  to  have  the  smell  of  caraway,  an  oily 
liquid  is  obtained,  having  a  very  disagreeable  odor,  and  a  strong  taste.  This  prod- 
uct, to  which  the  name  of  carvacrol  has  been  applied,  has  been  found  to  give  imme- 
diate relief  to  toothache,  when  inserted  on  cotton  into  the  cavity  of  a  carious  tooth. 
(See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  xv.  532.)  Oil  of  caraway  is  much  used  to 
impart  flavor  to  medicines  and  to  correct  their  nauseating  and  griping  effects.  The 
dose  is  from  one  to  ten  drops  (0*06  to  0*6  C.c). 

Off.  Prep.  Confectio  Scammonii,  Br.j  Pilula  Aloes  Barbadensis,  Br.;  Spiritus 
Juniperi  Compositus,  IT.  S. 

OLEUM  CARYOPHYLLT.  U.  8.     Oil  of  Qoves. 

(O'LE-UM  CXR-Y-O-PHYL'LI.) 

•"  A  volatile  oil  distilled  from  Cloves."  d.  S.  "  The  Oil  distilled  in  Britain  from 
cloves."  Br. 

Oleum  Carjophyllorum,  P.  G.;  Essence  de  Qirofles,  Fr.;  Nelkenol,  G. 

This  oil  is  obtained  by  distilling  cloves  with  water,  to  which  it  is  customary  to  add 
common  salt,  in  order  to  raise  the  temperature  of  ebullition ;  and  the  water  should 
be  repeatedly  distilled  from  the  same  cloves,  in  order  completely  to  exhaust  them. 
Professor  Sharling  has  found  advantage  from  the  application  of  superheated  steam 
to  the  distillation  of  this  oil.  (P.  J.  Tr.^  xi.  469.)  It  is  essential  also  to  use  the 
same  water  over  and  over  again,  in  order  to  avoid  loss  by  the  solution  of  the  oil  in 
the  water.  The  product  of  good  cloves  is  said  to  be  about  one-fifth  or  one-sixth  of 
their  weight.  The  oil  was  formerly  brought  from  Holland  or  the  East  Indies ;  but, 
since  the  introduction  of  the  Cayenne  cloves  into  our  markets,  the  reduced  price 
and  superior  freshness  of  the  drug  have  rendered  the  distillation  of  oil  of  cloves 
profitable  in  this  country ;  and  the  best  now  sold  is  of  domestic  extraction.  We 
have  been  informed  that  from  seven  to  nine  pounds  of  cloves  yield  to  our  distillers 
about  one  pound  of  the  oil. 

Properties.  Oil  of  cloves,  when  recently  distilled,  is  very  fluid,  clear,  and  color- 
less, but  becomes  yellowish  by  exposure,  and  ultimately  reddish  brown.  It  has 
the  odor  of  cloves,  a  hot,  acrid,  aromatic  taste,  and  a  slightly  acid  reaction.  Its 
sp.  gr.  is  variously  stated  at  from  1-034  to  1-061  ;  the  latter  being  given  by  Bonastre 
as  the  sp.  gr.  of  the  rectified  oil.  "  Sp.  gr.  about  1-050.  It  is  very  soluble  in  alco- 
hol. With  an  equal  volume  of  a  concentrated  solution  of  potassa  it  forms  a  semi- 
solid mass."  W.  S.  It  is  one  of  the  least  volatile  of  tho  essential  oils,  and  requires 
for  congelation  a  temperature  from  zero  of  Fahrenheit  to  — 4°.  It  is  completely 
soluble  in  alcohol,  ether,  and  strong  acetic  acid.  Nitric  acid  changes  its  color  to  a 
deep  red,  and  converts  it  by  the  aid  of  heat  into  oxalic  acid.  The  same  change  to 
red  is  produced  by  nitric  acid  on  morphine,  but  in  this  case  the  red  is  followed  by 
yellow,  which  does  not  happen  with  the  oil  of  cloves.  Besides,  if  to  a  solution  of 
.  morphine  with  nitric  acid  a  solution  of  chlorinated  lime  be  added,  and  the  mixture 
be  exposed  for  some  hours  to  the  light,  the  solution  of  morphine  will  retain  a  straw 
color,  while  if  oil  of  cloves  be  treated  in  the  same  manner  the  color  disappears. 
(Haselden,  B.  and  F.  Med.-Ghir.  Rev..,  July,  1867,  p.  265.)  When  long  kept,  the 
oil  deposits  a  crystalline  stearoptene.  It  is  frequently  adulterated  with  fixed  oils, 
and  sometimes  with  oil  of  pimento  and  with  copaiba.  When  pure,  it  sinks  in  dis- 
tilled water.  According  to  Ed.  Sherer,  these  adulterations  may  sometimes  be  detected 
by  attention  to  the  specific  gravity  and  the  boiling  point,  pure  oil  of  cloves  varying 
in  specific  gravity  from  1-03  to  1-06,  and  boiling  at  from  240°  C.  (464°  F.)  to  255° 
C.  (491°  F.).  According  to  Zeller,  its  character  of  congealing  entirely  into  a  crys- 
talline mass  with  the  alcoholic  solution  of  potassa,  losing  at  the  same  time  its  pecu- 
liar odor,  affords  a  sufficient  criterion  of  its  purity.  It  appears  to  be  indiff^erent  in 
its  effects  on  polarized  light  as  regards  rotatory  power.  (Buignet.) 

According  to  Ettling,  the  oil  of  cloves  consists  of  two  distinct  oils,  one  lighter  and 
the  other  heavier  than  water.     They  may  be  obtained  separate  by  distilling  the  oil 
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from  a  solution  of  potassa.  The  lighter  comes  over,  the  heavier  remains  combined 
with  the  potassa,  from  which  it  may  be  separated  by  adding  salphuric  acid,  and 
asain  distilling.  Light  oil  of  cloves  is  colorless,  has  the  sp.  gr.  0-918,  and  has  the 
formula  CjjH,^.  being  polymeric  with  pure  oil  of  turpentine.  It  is  said  not  to  pos- 
sess active  properties.  (ATa/ie.)  Heavy  oil  of  cloves  is  colorless  at  first,  but  darkens 
with  age,  has  the  odor  and  taste  of  cloves,  is  of  the  sp.  gr.  1079,  boils  at  243-3°  C. 
(470°  F.),  and  forms  soluble  and  crystallizable  salts  with  the  alkalies.  It  consists 
of  a  phenol-like  compound,  eugenol  (eugenic  acid),  C„,Hj,0,,  which  has  been  found 
capable  of  conversion  into  vanillin.  Cloves  also  contain  a  neutral  principle,  caryo- 
phyllin,  Cj^HjjO,  which  when  treated  with  nitric  acid  yields  as  product  of  oxidation 
cai-yophyllinic  acid,  Cj^jHjjOg. 

Medical  Properties  and  Uses.  The  medical  effects  of  the  oil  are  similar  to 
those  of  cloves,  aud  it  is  used  for  the  same  purposes ;  but  its  most  common  employ- 
ment is  as  a  corrigent  of  other  medicines.  It  is  a  powerfully  local  narcotic,  and  is 
often  introduced  into  the  cavity  of  a  carious  aching  tooth.  The  dose  is  from  two 
to  s-ix  drops  (01 2  to  036  C.c). 

Off.  Prep.  Confectio  Scammonii,  Br.;  Pilula  Colocynthidis  Composita,  Br. 

OLEUM  CHEXOPODIL  r.^S.     Oil  of  Chenopodium.     lOil  of  Amen- 

can  Wo7nns€edJ\ 

(O'LE-LM  CHEX-O-PO'DI-L) 

"  A  volatile  oil  distilled  from  Chenopodium."    U.  S. 

Essence  de  Chenof.ode  antbelmiotique,  Fr.;  Ainerikanisches  Wnrmsatnenol,  G. 

This  oil  is  peculiar  to  the  United  States.  The  best  is  prepared  in  the  vicinity  of 
Baltimore.  (See  page  401.)  It  is  of  a  light  yellow  color  when  recently  distilled, 
but  becomes  deeper  yellow  and  even  brownish  by  age.  Its  reaction  is  neutral.  It 
lias  in  a  high  degree  the  peculiar  flavor  of  the  plant,  "Sp.  gr.  about  0-920,  in- 
creasing by  age."  U.  S.  AVhen  freshly  prepared,  it  has  the  sp.  gr.  0-908,  which, 
according  to  Mr.  S.  S.  Garrigues,  is  increased  by  time  to  0960.  A  portion  exam- 
ined by  him,  which  was  of  a  brownish  yellow  color,  had  the  sp.  gr.  0959  at  61°  F., 
boiled  at  374^  F.,  and  was  freely  soluble  in  alcohol  and  ether.  He  found  it  to  be  com- 
posed of  two  distinct  oils,  separable  by  distillation :  one  of  these  has  the  formula 
CjgHjg,  and  reacts  with  hydrochloric  acid  in  a  manner  analogous  to  oil  of  turpentine ; 
the  other  is  heavier,  and  possesses  the  formula  C^Hj^O.  (-4.  Jl  P.,  xxvi.  405.) 
Wormseed  oil  is  used  as  an  anthelmintic,  in  the  dose  of  from  four  to  eight  drops 
(0  24  to  0-5  C.c.)  for  a  child,  repeated  morning  and  evening  for  three  or  four  days, 
and  then  followed  by  a  brisk  cathartic.  The  case  of  a  child,  six  years  old,  is  re- 
corded in  the  Boston  Med.  and  Surg.  Joum.  (xlv.  373),  in  which  death  is  sup- 
posed to  have  resulted  from  the  use  of  overdoses. 

OLEOr  CIXXAMOMI.  r.  S.,  Br.     Oil  of  Cinnamcm. 

(6'LE-CM  CIX-XA-MO'MI  ) 

"  A  volatile  oil  distilled  from  Cinnamon."  U.  S.  "  The  oil  distilled  from  Cinna- 
mon Bark."  Br. 

Oleum  Cinnaraonii  Zeylanici.  P.O.:  Oil  of  Ceylon  Cinnamon,  E.;  Essence  de  Cannelle,  Hnile  de 
Cannelle,  Fr.;  Zimintol,  Zeylonisches  Zimmtol,  G.;  Olio  di  Cannella,  It.:  Acejte  de  Canela,  Sp. 

There  are  two  oils  of  cinnamon  in  commerce ;  one  procured  from  the  Ceylon  cin- 
namon, the  other  from  the  Chinese  cinnamon,  and  often  distinguished  by  the  name 
of  oil  of  cassia.  There  is  no  essential  difference  in  the  two  oils;  and  that  of  the 
Chinese  cinnamon,  as  much  the  cheaper  and  more  abundant  of  the  two,  will  prob- 
ably continue  to  be  generally  employed,  notwithstanding  that  the  Ceylon  product 
has  the  finer  flavor.* 

Oil  of  cinnamon  of  Ceylon  is  prepared  in  that  island  from  inferior  kinds  of  cin- 
namon, of  insujficient  value  to  pay  the  export  duty.     The  following  account  of  the 

*  Under  the  name  of  Evential  Oil  of  Cinnamon  Lenf,  a  viscid,  brown,  volatile  oil  of  a  clove-like 
odor  is  sometimes  exported  from  Ceylon.  Esienlial  Oil  of  Cinnamon  Boot  is  a  yellow  liqaid, 
lighter  than  water,  with  a  mixed  odor  of  camphor  and  cinnamon,  and  a  distinctly  camphoraceoua 

tas.e. 
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method  of  extraction  is  given  by  Marshall.  The  bark,  having  been  coarsely  pow- 
dered, is  macerated  for  two  days  in  sea-water,  and  then  submitted  to  distillation.  A 
light  and  a  heavy  oil  come  over  with  the  water,  the  former  of  which  separates  in  a 
few  hours  and  swims  upon  the  surface,  the  latter  falls  to  the  bottom  of  the  receiver, 
and  continues  to  be  deposited  for  ten  or  twelve  days.  In  future  distillations,  the 
saturated  cinnamon  water  is  employed  with  sea-water  to  macerate  the  cinnamon. 
Eighty  pounds  of  the  freshly  prepared  bark  yield  about  2-5  ounces  of  the  lighter 
oil,  and  5-5  of  the  heavier.  From  the  same  quantity  kept  for  several  years  in  store, 
about  half  an  ounce  less  of  each  oil  is  obtained.  The  two  kinds  arc  probably  united 
in  the  oil  of  commerce. 

Recently  prepared  oil  of  Ceylon  cinnamon  is  of  a  light  yellow  color,  becoming 
deeper  by  age,  and  ultimately  red.  Pereira  states  that  the  London  druggists  ro- 
distil  the  red  oil, 'and  thus  obtain  two  pale  yellow  oils,  one  lighter  and  the  other 
heavier  than  water,  with  a  loss  of  about  10  per  cent,  in  the  process.  The  oil  ha.s 
the  flavor  of  cinnamon,  and  when  undiluted  is  excessively  hot  and  pungent.  It  is 
said  sometimes  to  have  a  peppery  taste,  ascribable  to  an  admixture  of  the  leaves 
with  the  bark  in  the  preparation  oi  the  oil.  Oil  of  Ceylon  Cinnamon  has  "  a 
slightly  acid  reaction.  Sp.  gr.  about  1-040.  It  is  readily  soluble  iu  alcohol.  When 
cooled  to  — 10°  C.  (14°  F.),  it  remains  clear,  but  at  a  lower  temperature  a  solid 
portion  separates  from  it.  Oil  of  Chinese  Cinnamon  (Oil  of  Cassia)  has  the  same 
properties,  except  that  its  sp.  gr.  is  about  I'OGO,  and  its  odor  and  taste  are  not  quite 
so  agreeable."  tl.  S. 

Cliinese  oil  of  cinnamon  is  imported  from  Canton  and  Singapore.  It  is  pale  yel- 
low, becoming  red  with  age.  Its  flavor  is  similar  to  that  of  the  Ceylon  oil,  though 
inferior ;  and  it  commands  a  much  less  price.  Zeller  states  that  it  is  heavier,  le^s 
liquid,  and  sooner  rendered  turbid  by  cold,  and  that  in  the  Ceylon  oil  iodine  dissolves 
rapidly,  with  a  con.siderable  increase  of  heat,  and  the  production  of  a  tough  residue, 
like  extract,  while  in  oil  of  cassia  the  reaction  is  slow,  quiet,  and  with  little  heat, 
and  the  residue  is  soft  or  liquid.     The  following  remarks  apply  to  both. 

Alcohol  completely  dissolves  oil  of  cinnamon  ;  and,  as  it  does  not  rise  in  any  con- 
siderable quantity  at  the  boiling  temperature  of  that  liquid,  it  may  be  obtained  by 
forming  a  tincture  of  cinnamon  and  distilling  off"  the  menstruum.  When  exposed 
to  the  air,  it  absorbs  oxygen,  and  is  slowly  converted  into  cinnaraic  acid,  two  dis- 
tinct resins,  and  water.  Of  the  two  resins,  one  is  soluble  both  in  hot  and  in  cold 
alcohol ;  the  other  readily  in  the  former,  but  sparingly  in  the  latter.  Cinnnniic  acid, 
CglTgOj,  is  colorless,  crystalline,  sourish,  volatilizable,  slightly  soluble  in  water,  readily 
dissolved  by  alcohol,  and  convertible  by  nitric  acid  with  heat  into  benzoic  acid.  It 
is  sometimes  seen  in  crystals  in  bottles  of  the  oil  which  have  been  long  kept.  Like 
benzoic  acid,  it  is  said  when  swallowed  to  cause  the  elimination  of  hippuric  acid 
by  urine.  (Journ.  de  Pharm.,  3e  ser.,  iii.  64.)  It  may  be  obtained  by  distilling 
the  balsam  of  Tolu.  Oil  of  cinnamon  is  almost  wholly  converted  by  nitric  acid, 
slowly  added,  into  a  crystalline  mass,  thought  to  be  a  compound  of  the  oil  and 
acid.  These  several  facts  are  explained  when  it  is  found  that,  with  the  exception 
of  quite  small  quantities  of  hydrocarbons,  oil  of  cinnamon  consists  of  cinnamic  aide- 
hydi  CgHgO,  which,  by  moderate  oxidation,  yields  the  corresponding  cinnamic  aciil, 
CgllgOj.  but  by  more  energetic  oxidation  yields  benzoic  acid,  C^HgO^.  The  oil  h:is 
been  produced  artificially  by  Strecker  from  styrone,  a  derivative  Irom  styrax.  (See 
Styrax.^ 

Oil  of  cinnamon  is  said  to  be  frequently  adulterated  with  oil  of  cloves,  which, 
according  to  Ulex,  cannot  be  detected  by  the  smell  or  taste.  Thus  sophisticated,  it 
is  stated,  on  the  same  authority,  to  evolve  a  very  acrid  vapor  when  a  drop  is  heated 
on  a  watch-glass,  to  swell  up  and  evolve  red  vapors  if  treated  with  fuming  nitric 
acid,  to  remain  liquid  with  concentrated  caustic  potassa,  and  to  assume  an  indigo- 
blue  color  when  ferrous  chloride  is  added  to  its  alcoholic  solution  ;  none  of  which 
reactions  occur  when  the  oil  is  pure.  {Archiv  der  Pharm.,  Jan.  7,  1853.)  It  is 
said  also  to  be  frequently  adulterated  with  alcohol  and  fixed  oil,  the  mode  of  detect- 
ing which  is  given  on  page  9^4. 

Medical  Properties  and  Uses.   This  oil  has  the  cordial  and  carminative  prop  r- 
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ties  of  cinnamon,  without  its  astringency,  and  is  mucb  employed  as  an  adjuvant  to 
other  medicines,  the  taste  of  which  it  corrects  or  conceals,  while  it  conciliates  the 
stomach.  As  a  powerful  local  stimulant,  it  is  sometimes  prescribed  in  gastrodynia, 
flatulent  colic,  and  languor  from  gastric  debility.  The  dose  is  one  to  three  drops 
(0  06  to  018  C.c),  and  may  be  administered  in  the  form  of  emulsion.  Mitscherlich 
found  six  drachms  to  kill  a  moderate-sized  dog  in  five  hours,  and  two  drachms  in 
forty  hours.  Inflammation  and  corrosion  of  the  gastro-intestinal  mucous  membrane 
were  observed  after  death. 

Off.  Prep.  Aqua  Cinnamomi,  U.  S.;  Spiritus  Cinnamomi,  U.  S. 

OLEUM  COPAIBA.  U.  S.,  Br.     Oil  of  Copaiba. 

(O'LE-CM  CO-PA'1-B.i:.) 

"  A  volatile  oil  distilled  from  Copaiba."  U.  S.  "  The  Oil  distilled  from  copaiva." 
Br 

Oleum  Balsami  Copaivae ;  Essence  de  Copaha,  Fr.;  Copaibaol,  G. 

The  oil  constitutes  from  one-third  to  one-half  or  more  of  the  copaiba.  From  one 
specimen  of  recent  copaiba  as  much  as  80  per  cent,  has  been  obtained.  (A.  J.  P.y 
xxii.  289.)  It  is  prepared  largely  in  Philadelphia  by  the  application  of  steam  heat. 
As  it  first  comes  over  it  is  colorless,  but  the  later  product  is  of  a  fine  greenish  hue. 
By  redistillation  it  may  be  rendered  wholly  colorless.  It  has  the  odor  and  taste  of 
copaiba,  a  neutral  reaction,  boils  at  about  470°  (  Christisoti),  solidifies,  partly  crys- 
talline, at  — 15*^  F.  (^Gmeliii),  is  soluble  in  ether  and  in  an  equal  weight  of  alcohol, 
absorbs  hydrochloric  acid  gas  and  forms  with  it  crystals  of  artificial  camphor,  and 
when  pure  consists  exclusively  of  a  hydrocarbon,  C,(,Hjg,  isomeric  with  pure  oil  of 
turpentine.  Sp.  gr.  about  0-890,  U.  S.  From  its  want  of  oxygen,  it  answers  even 
better  than  naphtha  for  preserving  potassium,  a  fact  first  observed  by  Mr.  Durand, 
of  Philadelphia.  It  dissolves  sulphur  and  phosphorus.  ( Gmelins  Handbook^  xiv. 
288.) 

Its  efi'ects  on  the  system  are  those  of  copaiba.  From  the  experiments  of  C. 
Mitscherlich,  it  is  one  of  the  least  injurious  of  the  volatile  oils  to  the  animal  .system  ; 
six  drachms  of  it  having  been  introduced  into  the  stomach  of  a  rabbit  without  caus- 
ing death.  It  has  been  used  with  success  in  ascites.  (^London  Lancet,  Dec.  1870,  p. 
852.)  Externally  it  produces  much  less  irritation  than  oil  of  turpentine.  It  may 
be  used  for  the  same  purposes  as  copaiba,  in  the  dose  of  ten  to  fifteen  drops  (0-6— 
0-9  C.c),  given  in  emulsion,  or  simply  dropped  on  sugar. 

OLEUM  CORIANDRI.  U.  S.,  Br.     O'd  of  Coriander. 

((VLE-f  M  CO-RI-Ay'DBi.) 

«  A  volatile  oil  distilled  from  Coriander."  U.  S.  "  The  Oil  distilled  in  Britain 
from  coriander  fruit."  Br. 

Essence  de  Coriandre,  Fr. ;  Korianderol,  G. 

This  is  obtained  by  distillation  with  water  from  the  bruised  seeds  in  the  manner 
directed  in  the  U.  S.  Pharm.  1870  for  the  other  volatile  oils.  Forty-two  grains 
of  it  are  stated  by  Zeller  to  be  derived  from  a  pound  of  the  fruit.  It  is  pale  yellow 
and  colorless,  and  has  the  characteristic  smell  and  taste  of  coriander,  and  a  neutral 
reaction.  Its  sp.  gr.  is  from  0-859  to  0-871  (0-870,  U.  S.),  and  its  boiling  point 
302°  F.  It  is  an  oxygenated  oil,  consisting  chiefly  of  a  compound,  CjoHjgO,  from 
which,  however,  a  molecule  of  water,  -H,0,  can  be  withdrawn  by  distillation  over 
phosphoric  oxide,  leaving  a  hydrocarbon,  CjQH,g.  Oil  of  coriander  is  extensively 
adulterated  with  colorless  rectified  oil  of  orange,  which  can  be  detected  by  its  insolu- 
bihty  in  90  per  cent,  alcohol,  in  which  pure  coriander  oil  dissolves  in  every  propor- 
tion ;  equal  parts  of  oil  of  orange  and  90  per  cent,  alcohol  make  a  turbid  mixture. 
{A.J.  P.,  Sept.  1878.)  Oil  of  coriander  has  the  medical  properties  of  the  fruit, 
and,  like  the  aromatic  oils  generally,  may  be  used  to  cover  the  taste  or  correct  the 
nauseating  or  griping  properties  of  other  medicines.  It  has  the  great  advantage  of 
being  more  stable  and  retaining  its  agreeable  odor  longer  than  any  other  oil  of  its 
class. 

Off.  Prep.  Syrupus  Sennae,  Br. 
64 
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OLEUM  CUBEByE.  U.  S.,  Br.     Oil  of  Cubeb.     Oil  of  Cubebs. 

(O'LE-tJM  CU-BE'B-E.) 

"  A  volatile  oil  distilled  from  Cubeb,"  IT.  S.  "  The  Oil  distilled  in  Britain  from 
cubebs."  Br. 

Oleum  Cubebarum;  Essence  de  Cubebes,  Fr.;  Kubebenijl,  G. 

The  oil  is  obtained  from  cubebs  by  grinding  them,  and  then  distilling  with  water. 
From  ten  pounds  Schbnwald  procured  eleven  ounces  of  oil ;  and  this  result  very 
nearly  coincides  with  the  experiments  of  Christison,  who  obtained  7  per  cent.  When 
recently  distilled  from  the  fruit,  the  oil  is  somewhat  greenish,  becoming  yellowish 
by  age ;  but  when  carefully  redistilled  it  is  colorless.  It  has  the  smell  of  cubebs, 
and  a  warm,  aromatic,  camphorous  taste,  and  a  neutral  reaction  ;  is  of  a  consistence 
approaching  that  of  almond  oil;  is  lighter  than  water,  having  the  sp.  gr.  0-920; 
and,  when  exposed  to  the  air,  is  said  to  thicken  without  losing  its  odor.  It  is  sol- 
uble in  an  equal  weight  of  alcohol.  The  oil  contains  a  small  amount  of  a  hydro- 
carbon, CjoHjg,  boiling  at  158°-163°  C,  and  two  oils  of  the  formula  Cj.H^^,  boiling 
at  262°-265°  C,  one  of  which  unites  with  HCl,  while  the  other  does  not.  Upon 
standing,  it  sometimes  deposits  rhomboidal  prismatic  crystals  of  a  stearoptene. 
This  camphor  of  cubebs  has  the  formula  CggH^  -|-  2H2O,  is  fusible  at  67°  to  68° 
C,  and  volatilizes  without  change  at  148°  to  150°  C.  According  to  Schmidt,  it 
does  not  pre-exist  in  the  cubebs,  but  is  formed  by  the  prolonged  action  of  the  air, 
(Journ.  de  Pharm.,  Juin,  1875.)  The  oil  has  the  aromatic  properties  of  cubebs; 
but  it  is  probably  not  the  sole  active  ingredient,  as  it  is  much  less  pungent  than 
the  fluid  extract  or  oleoresin.  It  may,  however,  often  be  advantageously  substi- 
tuted for  the  powder,  in  the  commencing  dose  of  ten  or  twelve  drops  (0-6  or  0-72  C.c), 
to  be  gradually  increased  until  its  effects  are  obtained,  or  until  it  proves  offensive  to 
the  stomach.  It  may  be  given  suspended  in  water  by  means  of  sugar,  or<in  the 
form  of  emulsion,  or  enclosed  in  capsules  of  gelatin. 

OLEUM  ERIGERONTIS.  U.  S.    Oil  of  Erigeron.     ^O'll  of  Fleabane.'] 

(6'LE-UM  E-RIQ-E-RON'TIS.) 

"A  volatile  oil  distilled  from  the  fresh,  flowering  herb  of  Erigeron  canadense. 
Linne.     {Nat.  Ord.  Compositse.)"  U.  S.  • 

Oleum  Erigerontis  Canadensis,  U.  S.  1870 ;  Oil  of  Canada  Fleabane. 

The  oil  of  fleabane  is  limpid,  of  a  light  straw  color,  a  peculiar  aromatic  persistent 
odor,  and  a  mild  characteristic  taste.  By  exposure,  it  becomes  darker  and  thicker. 
Its  reaction  is  neutral.  Its  sp.  gr.,  according  to  Prof  Procter,  is  0845  (0-850 
U.  S.).  It  probably  consists  of  two  distinct  oils,  as  it  begins  to  boil  at  154-4°  G. 
(310°  F.)  ;  and  its  temperature  continues  to  rise  to  185°  C.  (365°  F.).  When 
distilled  without  water,  it  comes  over  colorless,  and  a  little  resinous  matter  is  left 
behind,  probably  resulting  from  the  oxidation  of  one  or  both  of  the  constituent 
oils.  It  is  readily  soluble  in  alcohol.  It  consists  of  carbon,  hydrogen,  and  oxygen. 
It  is  slowly  reddened  by  potassa,  combines  with  iodine  without  explosion,  is  in- 
stantly decomposed  by  sulphuric  acid,  and  is  acted  on  by  strong  nitric  acid,  slowly 
at  ordinary  temperatures,  but  with  heat  explosively.  (Procter,  A.  J.  P.,  xxvi.  502.) 

It  was  first  brought  into  notice  by  the  so-called  eclectic  physicians,  who  use  it  in 
diarrhoea,  dysentery,  and  the  hemorrhages ;  and  certainly  it  is  a  very  valuable  rem- 
edy in  haemoptysis  when  there  is  no  fever  or  other  marked  evidence  of  constitutional 
irritation.  As  long  ago  as  1854  it  was  commended  highly  by  Dr.  E.  Wilson  in 
uterine  hemorrhage,  while  Dr.  J.  W.  Moorman  speaks  of  it  most  highly  in  all  forms 
of  hemorrhage,  in  diarrhoea  .of  debility,  in  dysentery  after  sufficient  evacuation 
of  the  stomach  and  bowels,  and  especially  in  hemorrhage  from  the  bowels  during 
typhoid  fever.  (Am.  Journ.  of  Med.  Sci.,  Oct.  1865,  p.  396.)  It  probably  acts 
very  much  like  the  oil  of  turpentine  as  a  haemostatic,  but  is  much  less  irritant 
and  stimulating.  For  ordinary  purposes  the  dose  is  from  ten  minims  to  half  a 
fluidrachm  (0-6  to  0-18  C.c),  which  should  be  repeated  every  hour  or  two. 
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OLEUM  EUCALYPTI.  U.S.     Oil  of  Eucalyptus. 

(0'LE-C3I  EU-CA-LYP'Ti— yu-ka-llp'tr.) 

"  A  volatile  oil  distilled  from  the  fresh  leaves  of  Eucalyptus  globulus  or  Eucalyp- 
tus amygdalina,  Labillardiere,  and  some  other  species  of  Eucalyptus.  (^Nat.  Ord. 
Myrtacea3.)"  U.  S. 

Essence  d'Eucalyptus,  Fr.;  Eucalyptusol,  G. 

This  new  officinal  is  imported  from  Australia,  and  is  in  commerce  of  several 
qualities.  It  is  officinally  described  as  "  a  colorless  or  very  pale  yellowish  liquid, 
having  a  characteristic,  aromatic  odor  ;  a  pungent,  spicy  and  cooling  taste,  and  a 
neutral  reaction.  Sp.  gr.  about  0900.  It  is  soluble  in  an  equal  weight  of  alcohol." 
U.  S.  For  an  account  of  its  chemical  and  medical  properties,  see  Eucalyptus  (page 
566).  It  is  the  only  form  in  which  the  drug  should  be  exhibited.  The  dose  is 
from  ten  to  fifteen  minims  (0-6-0'9  C.c).  On  account  of  the  extreme  unpleasant- 
ness of  its  taste,  it  is  best  to  administer  it  in  capsules. 

OLEUM  FCENICULL  U.S.     Oil  of  Fennd. 

(O'LE-UM  FCE-NiC'U-LI.) 
Essence  de  Fenouil,  Fr.;  Fenchelol,  G. 

Fennel  seeds  yield  about  25  per  cent,  or,  according  to  Zeller,  from  3-4  to  3-8 
per  cent.,  of  oil.  That  used  in  this  country  is  imported.  It  is  colorless  or  yellowish, 
with  a  neutral  reaction,  and  the  odor  and  taste  of  the  seeds.  Its  sp.  gr.  is  0984  to 
0-997  (0-960,  IT.  S.).  "  Between  5°  and  10°  C.  (41°  and  50°  F.)  it  solidifies  to  a 
crystalline  mass,  which  does  not  resume  fluidity  until  the  temperature  rises  to  about 
17''  C.  (62-6°  F.).  It  is  soluble  in  an  equal  weight  of  alcohol."  U.  S.  It  congeals 
below  50°  F.  into  a  crystalline  mass,  separable  by  pressure  into  a  solid  and  a  liquid 
oil  {stearoptene  and  eleoptene)  ;  the  former  heavier  than  water,  and  less  volatile  than 
the  latter,  which  rises  first  when  the  oil  is  distilled.  Its  composition  is  almost  iden- 
tical with  that  of  oil  of  anise,  containing  as  it  does  the  liquid  and  the  solid  modifi- 
cations of  anethol,  CjoHjjO,  together  with  small  quantities  of  a  hydrocarbon,  Ci(,H,g. 
As  found  in  the  shops,  therefore,  the  oil  of  fennel  is  not  uniform  ;  and  a  specimen 
examined  by  Dr.  Montgomery  did  not  congeal  at  22°  F.  (See  Oleum  Anisi.)  It 
is  slightly  dextrogyrate.     The  dose  is  from  five  to  fifteen  drops  (0-3  to  09  C.c). 

Off.  Prep.  Aqua  Fceniculi,  U.  S.j  Spiritus  Juniperi  Compositus,  U.  S. 

OLEUM  GAULTHERI^.  U.  S.      Oil  of  Gaultheria.     [Oil  of 

Wintergreen.^ 

(O'LE-UM  GAUL-THE'RI-iE,) 
Oil  of  Teaberry,  Oil  of  Partridge-berry. 

This  oil  is  a  product  of  the  United  States,  and  is  prepared  largely  in  New  Jersey. 
The  whole  plant  is  usually  employed.  It  has  been  obtained  by  Prof.  Procter  from 
the  sweet  birch  (see  Betula  Lenta,  Part  II.),  and  has  been  supposed  to  exist  also 
in  the  root  of  Polygala  pauci/olia,  and  in  the  roots  and  stems  of  Spirsea  ulmaria, 
Spirsea  lobafa,  and  Gaultheria  hispidula,  which  have  its  peculiar  flavor.  Dr.  T.  E. 
De  Vrij  found  it  in  considerable  proportion  in  the  leaves  of  Gaultheria  Uucocarpa 
and  G.  punctata,  plants  which  are  abundant  in  the  volcanic  regions  of  Java  ;  asso- 
ciated with  it  was  kinic  acid.  H.  Kohler  also  investigated  these  oils,  and  found  them 
to  correspond  to  the  oil  from  Gaultheria  procumhens  {A.  J.  P.,  1879,  p.  189), 

Oil  of  partridge-berry  when  freshly  distilled  is  nearly  colorless,  but  as  found  in 
commerce  has  a  brownish  yellow  or  reddish  color.  It  is  of  a  sweetish,  slightly 
pungent,  peculiar  taste,  a  very  agreeable  characteristic  odor,  and  a  slightly  acid 
reaction.  It  is  the  heaviest  of  the  known  essential  oils,  having  the  sp.  gr.  1-173 
(1-18°  F.,  U.  S.).  Its  boiling  point  is  412°  F.  {A.  J.  P.,  iii.  199,  and  xiv.  213.) 
It  is  stated  to  have  been  largely  adulterated  with  chloroform.  This  and  other 
impurities  are  to  be  detected  by  a  comparison  of  the  specific  gravities  and  boiling 
points,  or  by  fractional  distillation.  "  It  is  readily  soluble  in  alcohol.  When  heated 
to  about  80°  C.  (176°  F.)  the  Oil  should  not  yield  a  colorless  distillate  having  the 
characteristics  of  chloroform  or  of  alcohol  {A.  J.  P.,  1873,  p.  521).     On  mixing 
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5  drops  of  the  Oil  \?itli  5  drops  of  nitric  acid,  the  mixture  should  not  acquire  a 
deep  red  color,  and  should  not  solidify  to  a  dark  red,  resinous  mass  (abs.  of  oil  of 
sassafras)."  U.  S.  Another  distinguishing  property  is  that  in  watery  solution  it 
gives  a  purple  color  with  ferric  salts.  Oil  of  sassafras  may  be  detected  by  the  sepa- 
ration of  a  deep  red  resinous  mass  on  treatment  with  nitric  acid  in  the  cold. 
Prof  Procter  proved  that  oil  of  gaultheria  has  acid  properties,  and  contains  salicylic 
acid.  (See  Salix.)  M,  Cahours  has  confirmed  this,  and  shown  that  one-tenth  of 
the  oil  consists  of  a  peculiar  hydrocarbon,  which  he  called  gaultherilene,  and  the  re- 
maining nine-tenths  of  salicylate  of  methyl,  or  methylsalicylic  acid,  CHj.C^HjOj: 
a  product  having  the  properties  of  the  latter  compound  was  obtained  by  distilling  a 
mixture  of  pyroxylic  spirit,  salicylic  acid,  and  sulphuric  acid.  {Ibid.,  xiv.  211,  and 
XV.  24:1.)  Methylsalicylic  acid  forms  with  bases  crystalline  salts,  which  are  resolved 
by  heat  into  salicylic  acid  and  wood  spirit.  Dr.  T.  J.  Gallaher,  of  Pittsburg,  Pa., 
records  the'case  of  a  boy,  nine  years  old,  who  took  about  half  an  ounce  of  this  oil, 
with  the  effect  of  producing  severe  vomiting,  purging,  epigastric  pain,  hot  skin,  fre- 
quent pulse,  slow  and  labored  respiration,  dulness  of  hearing,  and,  notwithstanding 
excessive  gastric  irritability,  an  uncontrollable  desire  for  food,  from  all  of  which 
he  finally  recovered.  {Med.  Examiner,  N.  S.,  viii.  34:7.)  Oil  of  gaultheria  is  used 
chiefly  on  account  of  its  pleasant  flavor. 

Off.  Prep.  Spiritus  Graultheriaa,  U.  S.;  Syrupus  Sarsaparillae  Compositus,  U.  S.; 
Trochisci  Slorphiae  et  Ipecacuanhas,  V.  S.  % 

OLEUM  GOSSYPII  SEMINIS.  U.S.     CoUon-Seed  Oil. 

(O'LE-UM  GOS-SYP'I-I  SEM'I-NIS.) 

"  A  fixed  oil  expressed  from  the  seed  of  Gossypium  herbaceum,  Linne,  and  of 
other  species  of  Gossypium  (iVa/.  Ord.  Malvaceas),  and  subsequently  purified."  IT.  S. 

This  new  ofl&cinal  fixed  oil  has  no  other  medical  properties  than  those  of  a  bland 
neutral  oil,  and  has  been  introduced  especially  on  account  of  its  use  in  the  officinal 
liniments  of  ammonia,  lime,  camphor,  and  subacetate  of  lead.  It  is  stated  that 
there  are  at  present  more  than  forty  mills  in  this  country  employed  exclusively  in 
the  manufacture  of  this  oil  from  cotton-seed,  consuming  410,000  tons  of  seed.  The 
oil-cake  is  largely  exported  to  England,  where  it  is  used  as  food  for  cattle,  and  the 
oil  to  France,  Italy,  and  other  olive-growing  countries  of  Europe,  whence  much  of 
it  returns  to  us  mixed  with  olive  oil.  Thus,  of  the  oil  exported  from  New  Orleans 
in  1880,  88  per  cent,  was  on  orders  from  the  Mediterranean  ports.  The  quantity 
of  oil  exported  in  1880  was  6,967,796  gallons;  in  1881,  3,190,836  gallons.  The 
entire  product  of  the  country  is  now  about  15,000,000  gallons.  {Oil  and  Drug 
News,  May  17,  1881.) 

This  oil  is  obtained  by  expression  from  the  seeds  previously  deprived  of  their 
shells.  In  this  state,  they  yield  two  gallons  of  oil  to  the  bushel.  As  first  obtained, 
it  is  thick  and  turbid,  but  deposits  a  portion  of  its  impurities  on  standing.  Besides 
this  crude  oil,  there  are  three  varieties  in  commerce,  more  or  less  purified,  recog- 
nized as  the  clarified,  the  refined,  and  the  winter-bleached.  The  last  mentioned  is 
of  a  pale  straw  color,  a  mild  peculiar  odor,  and  a  bland  sweetish  taste,  not  unlike 
that  of  almond  oil.  The  oil  is  used  in  the  preparation  of  woollen  cloth  and  morocco 
leather,  and  for  oiling  machinery.  It  has  been  found  to  be  an  excellent  substitute 
for  almond  and  olive  oil  in  most  pharmaceutical  pi'eparations  in  which  they  are  em- 
ployed ;  but  it  does  not  answer  well  in  the  formation  of  lead  plaster.  Citrine  ointment 
carefully  prepared  with  it,  too  great  heat  being  avoided,  retains  long  a  rich  orange 
color  and  proper  unctuous  consistence.  It  is  officinally  described  as  "  a  bright, 
pale  yellow,  oily  liquid,  odorless,  having  a  bland,  nut-like  taste,  and  a  neutral  reaction. 
Sp.  gr.  0-920  to  0-930.  It  is  only  slightly  soluble  in  alcohol,  but  rcEtdily  so  in  ether. 
When  cooled  to  near  2°  C.  (35-6°  F.),  it  begins  to  congeal.  Concentrated  sulphuric 
acid  instantly  renders  it  dark  reddish  brown."  V.  S.  It  is  dissolved  in  all  propor- 
tions by  chloroform.  By  sulphuric  acid  it  is  made  deep  red,  almost  brown  ;  but  it 
is  not  obviously  affected  by  nitric  or  hydrochloric  acid.  (A.  J.  P.,  1861,  p.  208.) 

Cotton-seed  oil  has  been  examined  by  Dr.  A.  Adriani  {C/iem.  News,  Jan.  7, 
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1865,  p.  5).  The  following  are  among  the  more  important  statements  contained  in 
Dr.  Adriani's  paper.  The  product  of  the  expressed  seeds  is  from  15  to  18  per  cent. 
In  its  impure  state  it  is  dark  reddish  brown,  not  quite  clear,  and  contaminated  with 
mucilage  and  albumen.  In  this  state,  its  sp.  gr.  varies  from  0"930  to  0*932,  which 
is  increased,  by  washing  with  boiling  water,  to  0-934.  The  latter  sp.  gr.  is  very 
nearly  that  of  linseed  oil,  which  this  oil  also  closely  resembles  in  taste  and  odor  and 
in  its  drying  property.  The  color  is  not  essential  to  the  oil,  being  dependent  on  the 
oxidation  of  a  peculiar  substance  contained  in  the  seeds. 

The  oil  is  clarified  by  first  boiling  it  with  water  to  separate  the  mucilage,  and 
then  heating  it  with  a  weak  solution  of  caustic  potassa,  by  which  the  coloring  matter 
is  removed.  As  this  oil  is  said  to  be  much  used  in  England  for  adulterating  olive 
oil,  a  test  to  distinguish  it  is  very  desirable ;  and.  according  to  Mr.  R.  Reynolds, 
nitrate  of  mercury  will  answer  the  purpose.  Of  this  a  test-solution  may  be  made 
by  dissolving,  without  heat,  6  parts  of  mercury  in  7'5  parts  of  nitric  acid  of  l-3o. 
This  salt  has  the  effect,  when  mixed  with  olive  oil,  of  entirely  solidifying  and  harden- 
ing it  upon  standing ;  while  under  the  same  circumstances  the  cotton-seed  oil  re- 
mains fluid.  If  the  two  oils  are  mixed,  an  intermediate  effect  is  produced  ;  the  oil, 
though  possibly  solidified,  remaining  soft  and  pasty,  and  not  becoming  hard  like 
pure  olive  oil.  {P.  J.   Tr.,  2d  ser.,  vii.  226.) 

Off.  Prep.  Linimentum  Ammonije,  U.  S.;  Linimentum  Calcis,  U.  S.;  Linimen- 
tnm  Camphorae,  U.  S.;  Linimentum  Plumbi  Subacetatis,  U.  S. 

OLEUM  HEDEOM.E.  U.S.     Oilof  Hedeoma.     O'd  of  Pennyroyal. 

(O'LE-UM  HED-E-O'iLE.) 

This,  though  analogous  in  properties  to  the  oil  of  European  pennyroyal,  is  derived 
from  a  distinct  plant  {Hedeoma  pulegioides)  peculiar  to  North  America.  It  has  a 
light  yellow  color,  with  the  odor  and  taste  of  the  herb,  and  a  neutral  reaction.  Its 
sp.  gr.  is  0-948  (0940,  U.  S.).  It  is  readily  soluble  in  alcohol.  It  may  be  used  as 
a  remedy  in  flatulent  colic  and  sick  stomach,  to  correct  the  operation  of  nauseating 
or  griping  medicines.  It  is  also  much  employed  as  a  domestic  remedy  in  amenor- 
rhoea.     The  dose  is  from  two  to  ten  drops  (0-12  to  0-6  C.c). 

OLEUM  JUXIPERL  U.  S.,  Br.     Oil  of  Jumper. 

(O'LE-Cm  JC-SIP'E-RI.) 

*'  A  volatile  oil  distilled  from  Juniper."    If.  S. 

Oleum  Fruetus  (vel  Baccae)  Juniperi  ;  Essence  de  Genievre,  Fr.;  Wacbholderbeerol,  G. 

The  proportion  of  oil  which  juniper  berries  afford  is  stated  very  differently  by 
different  authors.  Trommsdorff  obtained  1  per  cent.  The  highest  quantity  given 
in  the  table  of  Recluz  is  234,  the  lowest  0-31  per  cent.  Zeller  gives  as  the  product 
of  the  fresh  ripe  fruit  1-3  per  cent.,  of  that  a  year  old  0-86  per  cent.  (Centralb., 
Marz,  1855,  p.  207.)  The  berries  are  most  productive  when  bruised.  The  oil  of 
juniper  consumed  in  this  country  is  brought  from  Europe,  and  is  believed  to  be 
procured  chiefly  from  the  tops  of  the  plant,  being  sold  for  a  price  which  is  altogether 
incompatible  with  the  idea  that  it  is  prepared  from  the  fruit  alone.  It  is  colorless, 
or  of  a  light  greenish  yellow,  with  terebinthinate  odor,  and  hot  acrid  taste.  Oil  of 
juniper  has  a  neutral  reaction,  a  sp.  gr.  from  0879  to  091 1  (about  0-870,  U.  S.),  and 
is  moderately  laevoavrate.  (Bt({(^net.)  "  It  is  soluble  in  about  12  parts  of  alcohol  to 
a  turbid  liquid."  C  S.  According  to  Blanchet,  it  contains  two  isomeric  oils,  of  which 
one  is  colorless,  and  the  other  colored  and  less  volatile.  It  is,  when  pure,  a  mixture 
of  hydrocarbons  isomeric  with  oil  of  turpentine  (C,„H,g) ;  but  it  does  not  form  a 
solid  compound  with  hydrochloric  acid.  (.lourn.  de  P/iarm.,  xxvi.  80.)  Oil  of  tur- 
pentine is  often  fraudulently  added,  but  may  be  detected  by  the  specific  gravity  of  the 
mixture,  which  is  considerably  less  than  that  of  the  unadulterated  oil  of  juniper.  An 
empyreumatic  oil  obtained  by  destructively  distilling  the  wood  is  known  in  com- 
merce as  oil  of  cade.   (See  Oleum  Picis  Liquklse.) 

The  oil  is  stimulant,  carminative,  and  diuretic,  and  is  very  useful  in  combination 
with  other  remedies  in  debilitated  dropsical  cases.     To  it  Holland  gin  owes  its 
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peculiar  flavor  and  diuretic  power.  Sir  James  Simpson,  of  Edinburgh,  considered 
it  an  efficient  diuretic  when  administered  through  the  lungs.  A  teaspoonful  of  the 
oil  is  put  into  a  vessel  of  hot  water,  and  the  patient  directed  to  inhale  the  vapors. 
{Bost.  3Ied.  and  Surg.  Journ.^  March  12,  1868,  p.  96.)  The  dose  is  from  five  to 
fifteen  drops  (0-3  to  0*9  C.c),  and  may  be  considerably  increased. 

Off.  Prep.  Spiritus  Juniperi,  U.  S.,  Br.;  Spiritus  Juniperi  Compositus,  V.  S. 

OLEUM  LAVANDULA.  U.  S.,  Br.     Oil  of  Lavender. 

(O'LE-UM  LA-VlN'DU-LiE.) 

"  A  volatile  oil  distilled  from  the  flowering  tops  or  the  whole  herb  of  Lavandula 
vera.  De  Candolle.  {JSFat.  Ord.  Labiatje.)"  U.  S.  "  The  Oil  distilled  in  Britain 
from  the  flowers  of  Lavandula  vera."  Br. 

Essence  de  Lavande,  Fr.;  Lavandelol,  G. 

This  oil  is  usually  distilled  from  the  flowers  and  flower-stems  conjointly,  though 
of  finer  quality  when  obtained  from  the  former  exclusively.  Dried  lavender  flowers 
are  said  to  yield  from  1  to  1-5  per  cent,  of  oil.  According  to  Zeller,  the  fresh  flowers 
yield  1-03,  the  dried  4'3,  the  whole  fresh  herb  in  flower  0-76  per  cent.  It  is  stated 
that  the  lavender  produced  by  an  acre  of  ground  under  cultivation  will  yield  from 
10  to  12  pounds  of  the  oil.  (P.  J.  Tr.,  1864,  p.  257.)  The  oil  is  very  fluid,  of  a 
lemon-yellow  color,  with  the  fragrance  of  the  flowers,  and  an  aromatic,  burning  taste. 
That  met  with  in  commerce  has  the  sp.  gr.  0898  at  68°  F.,  which  is  reduced  to 
0*877  by  rectification  (BerzeUns),  or  0-886  (Buignet).  It  is  Isevogyrate.  Accord- 
ing to  Brande,  the  sp.  gr.  of  the  oil  obtained  from  the  whole  herb  is  0-9206.  Al- 
cohol of  0-830  dissolves  oil  of  lavender  in  all  proportions ;  that  of  0877,  only  42 
per  cent.  (Berzelius.)  "  It  has  a  neutral  reaction  while  fresh,  and  a  sp.  gr.  of  about 
0-890.  It  is  readily  soluble  in  alcohol,  and  in  acetic  acid  of  90  or  more  per  cent." 
U.  S.  Proust  states  that  when  allowed  to  stand  in  imperfectly-stopped  bottles  it 
lets  fall  a  crystalline  deposit,  which  often  amounts  to  one-fourth  of  its  weight.  This 
has  been  found  by  M.  Dumas  to  have  the  same  point  of  volatilization  and  the  same 
composition  as  true  camphor,  but  to  differ  in  the  total  want  of  rotatory  power.  It 
is  said  that  the  portion  of  oil  first  distilled  is  most  fragrant,  and  is  often  kept  sepa- 
rate, and  sold  at  a  higher  price.  According  to  M.  Lallemand,  oil  of  lavender  con- 
sists chiefly  of  an  oil,  CjoHjg,  isomeric  with  oil  of  turpentine,  but  contains  acetic  acid 
in  combination,  probably  in  the  state  of  amylacetic  ether.  {Journ.  de  Pharm.,  Avril, 
1860,  p.  290.)  It  is  used  chiefly  as  a  perfume,  though  possessed  of  carminative  and 
stimulant  properties,  and  sometimes  useful  in  cases  of  nervous  languor  and  headache. 
The  dose  is  from  one  to  five  drops  (0-06  to  0-3  C.c). 

Oil  of  Spike  is  procured  from  the  broad-leaved  variety  of  lavender  which  grows 
wild  in  Europe,  the  Lavandula  Spica  of  De  Candolle.  Its  odor  is  less  fragrant 
than  that  of  common  oil  of  lavender,  and  is  somewhat  analogous  to  that  of  oil  of 
turpentine,  with  which  it  is  said  to  be  often  adulterated.  It  is  used  by  artists  in 
the  preparation  of  varnishes. 

Off.  Prep.  Linimentum  Camphorae  Compositum,  Br.;  Spiritus  Ammonite  Aro- 
maticus,  U.  S.;  Spiritus  Lavandulae ;  Tinctura  Lavandulae  Composita,  U.  S.,  Br. 

OLEUM  LAVANDULA  FLORUM.    U.S.    Oil  of  Lavender  Flowers. 

(O'LE-UM  LA-VlN'DU-L^  FLO'RUM.) 

"  A  volatile  oil  distilled  from  fresh  Lavender."    IT.  S. 

This  superior  kind  of  oil  of  lavender  has  been  introduced  into  the  Pharmacopoeia 
because  it  was  desirable  that  an'  inferior  sort  should  not  be  used  in  the  simple  spirit 
of  lavender  or  in  officinal  cologne  water.  In  our  opinion  it  would  have  been  better  to 
have  made  this  the  oidi/  officinal  kind  of  oil  of  lavender,  for  it  is  equally  important 
to  have  the  oil  of  the  best  quality  for  use  in  the  compound  tincture.  The  properties 
of  the  oil  are  noticed  in  the  preceding  article.  It  is  officinally  described  as  "  a 
colorless  or  yellowish  liquid,  having  the  fragrant  odor  of  lavender  flowers,  a  pungent 
and  bitterish  taste,  and  a  neutral  reaction  while  fresh.  Sp.  gr.  about  0-890.  It  is 
readily  soluble  in  alcohol  and  in  acetic  acid  of  90  or  more  per  cent.     When  heated 
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to  about  80°  C.  (176°  F.),  it  should  not  yield  a  colorless  distillate  having  the  char- 
acteristics of  alcohol."    U.  S. 

Off.  Prep.  Spiritus  LaTandulse  ;  Spiritus  Odoratus,  U.  S. 

OLEUM  LIMOXIS.   U.S.,  Br.     Oil  of  Lemon. 

(O'LE-tH  LI-MO'XIS.) 

"  A  volatile  oil,  extracted  by  mechanical  means  from  fresh  Lemon  Peel."  U.  S. 
"The  oil  expressed  or  distilled  from  fresh   lemon-peel.     Imported  chiefly  from 

Sicily."  Br. 

Oleum  Citri,  P.G.;  Haile  de  C^drat,  Essence  de  Citron,  Haile  de  Citron,  Fr,;  Citronenol,  G.; 
Olio  di  Limone,  It.:  Aceyte  de  Limon,  Sp. 

The  exterior  rind  of  the  lemon  abounds  in  a  volatile  oil,  which,  being  contained 
in  distinct  cells,  may  be  separated  by  simple  expression.  The  rind  is  first  grated 
Irom  the  fruit,  and  then  submitted  to  pressure  in  a  bag  of  fine  cloth.  The  oil  thus 
obtained  is  allowed  to  stand  till  it  becomes  clear,  when  it  is  decanted,  and  kept  in 
stopped  bottles.  By  a  similar  process,  the  oil  called  by  the  French  huile  de  cedrat 
is  procured  from  the  citron.  (See  Oleum  Bergamii  and  liimon is.)  These  oils  may 
also  be  obtained  by  distillation  ;  but  thus  procured,  though  clearer,  and,  in  conse- 
quence of  the  absence  of  mucilage,  less  liable  to  change  on  keeping,  they  have  less 
of  the  peculiar  flavor  of  the  fruit  ;  and  the  mode  by  expression  is  generally  preferred. 
A  third  method  of  separating  the  oil,  used  in  Calabria  and  Sicily,  b  to  put  the  grated 
rind  into  hot  water  and  skim  ofi"  the  oil  as  it  rises  to  the  surface.  (A.  J.  P.,  1868, 
p.  27.)  The  method  employed  to  obtain  the  finest  oil  is,  however,  that  known 
as  the  icuelle  process.  The  ecuelle  is  an  instrument  usually  made  of  tinned  copper, 
bowl-shaped,  and  armed  with  concentric  rows  of  short  spikes.  Attached  to  the  bot- 
tom of  the  bowl  is  a  hollow  handle,  closed  at  the  bottom.  This  acts  as  a  reservoir 
for  the  oil  as  the  fruit  is  rubbed  by  the  workmen  over  the  sharp  teeth.  The  oils 
are  brought  originally  from  Italy,  Portugal,  or  the  south  of  France. 

The  oil  of  lemons  and  oranges,  as  well  as  those  of  the  other  Aurantiaceae.  will  keep 
indefinitely  upon  admixture  with  a  small  proportion  of  alcohol,  say  one  ounce  to  a 
pound  of  the  oil.  When  wanted  for  use,  a  quantity  of  water  equal  to  that  of  alcohol, 
added  to  the  mixture,  will  unite  with  the  alcohol,  and  subside,  leaving  the  oil  free 
of  the  alcohol  for  all  practical  purposes.  (Carl  Friih,  A.  J.  P.,  1871,  p.  201.) 

Properties.  Oil  of  lemon  is  a  very  volatile  liquid,  having  the  odor  of  the  firuit, 
a  warm,  pungent,  aromatic  taste,  and  a  neutral  reaction.  As  commonly  procured, 
it  is  yellow,  and  has  the  sp.  gr.  0S517  (085,  U.  S.)  ;  but  by  distillation  it  is  ren- 
dered colorless,  and,  if  three-fifths  only  are  distilled,  its  sp.  gr.  is  reduced  to  0-8-17 
at  71°  F.  It  is  soluble  in  2  parts  of  alcohol  and  in  all  proportions  in  anhydrous 
alcohol  or  disulphide  of  carbon.  In  its  ordinary  state  it  contains  oxygen,  but  when 
purified  by  distillation  in  vacuo,  at  a  low  temperature,  it  consists  exclusively  of  car- 
bon and  hydrogen,  in  the  same  proportion  as  in  pure  oU  of  turpentine,  or  camphene, 
its  formula  being  C,(,Hjg.  In  this  state  it  is  capable  of  absorbing  almost  half  its 
weight  of  hydrochloric  acid  gas,  by  which  it  is  converted  into  a  crystalline  substance, 
CjpHjj  -}-  2HC1,  and  a  yellow,  oily,  fuming  liquid.  The  crystalline  substance  is  anal- 
ogous to  artificial  camphor,  produced  by  the  action  of  hydrochloric  acid  upon  oil 
of  turpentine,  and  is  a  compound  of  the  oil  and  the  acid.  The  oil  of  lemon  is  said  to 
consist  of  two  isomeric  oils.  Dr.  W.  A.  Tilden  made  a  chemical  examination  of  this 
oil  in  1879.  The  specimens  of  oil  which  he  examined  had  a  sp.  gr.  of  '852  at  20°  C. 
(68°  F.)  ;  the  first  rough  distillates,  after  being  heated  with  metallic  sodium,  gave  a 
distillate  boiling  under  179°  C.  (354-2°  F.).  The  following  substances  were  recog- 
nized. 1.  A  turpentine,  Cj(,Hjg,  agreeing  in  general  properties  with  terehenthene. 
2.  A  terpene.  Cj^Hj^,  for  which  the  name  citrene  may  be  retained,  and  which  con- 
stitutes at  least  70  per  cent,  of  the  crude  oil ;  this  terpene  differs  but  slightly  from 
the  corresponding  terpene  of  orange  as  to  odor,  and  it  boils  at  the  same  temperature, 
176°  C.  (348-8°  F.)  ;  but  it  is  distinguished  by  the  formation  of  terpene  hydrate 
when  treated  with  nitric  acid  and  alcohol,  whereas  hesperidene  yields  no  terpene 
(hydrate?);  citrene  treated  with  strong  sulphuric  acid  yields  an  inactive  hydro- 
carbon, boiUng  at  about  176°  C.  (3488°  F.),  whilst  hesperidene  yields  viscid  prod- 


1016  Oleum  Limonis. — Oleum  Lini.  part  i. 

ucts,  distilling  above  240°  C.  (464°  F.).  3.  Cymene,  about  6  per  cent.  4.  Dis- 
tillates c  and  d  consist  chiefly  of  an  oxidized  compound,  CmHjgO,  boiling  above 
200°  C.  (392°  F.),  resembling  terpinol,  except  that  it  is  dextrogyrate.  5.  The 
viscid  residue  consists  of  polymeric  hydrocarbons  (CioHjg)^,  and  also  of  a  compound 
ether,  CjoHj7(C2H30)0,  which  is  decomposed  by  heat  into  CigHjg  and  acetic  acid. 
{Journ.  Chem.  Soc,  1879,  p.  386.) 

"  By  keeping,  the  Oil  becomes  thicker  and  acquires  a  disagreeable,  terebinthinate 
taste,  which  may  be  prevented  by  mixing  it,  while  fresh,  with  5  per  cent,  of  alcohol, 
and  decanting  the  Oil  after  it  has  become  clear  from  the  sediment."  U.  S.  It  is  often 
adulterated  by  the  fixed  oils  and  by  alcohol ;  but  in  this  country  the  most  frequent 
sophistication  is  with  oil  of  turpentine,  which  is  difl&cult  of  detection  from  its  similar 
composition  and  specific  gravity.  Perhaps  the  best  test  of  the  presence  of  this  oil 
is  the  terebinthinate  smell  produced  when  the  adulterated  oil  is  evaporated  from 
heated  paper.  Oil  of  lemon  procured  by  expression  is  apt  to  let  fall  a  deposit, 
and  to  undergo  chemical  change.  Mr.  J.  S.  Cobb  has  found  no  method  so  effectual 
to  obviate  this  result,  and  at  the  same  time  to  retain  unimpaired  the  flavor  of  the 
oil,  as  to  shake  it  ^ith  a  little  boiling  water,  and  allow  the  mixture  to  stand.  A 
mucilaginous  matter  separates,  and  floats  on  the  surface  of  the  water,  from  which 
the  purified  oil  may  be  decanted.  (^Annals  of  Pharm.,  ii.  86.) 

Medical  Properties  and  Uses.  Oil  of  lemon  has  the  stimulant  properties  of 
the  aromatics,  but  is  used  chiefly  to  impart  flavor  to  other  medicines. 

Off.  Prep.  Linimentum  Potassii  lodidi  cum  Sapone,  Br.;  Spiritus  Ammoniaa 
Aromaticus ;  Syrupua  Limonis,  U.  S.;  Syrupus  Acidi  Citrici,  U.  S.;  Spiritus  Odo- 
ratus,  U.  S. 

OLEUM  LI^I.   U.S.,  Br.     Oil  of  Flaxseed.     [Linseed  OiL;\ 

(O'LE-tJM  Li'Ni.) 

"  A  fixed  oil  expressed  from  Flaxseed  without  the  use  of  heat."  U.  S.  "  The 
oil  expressed  without  heat  from  linseed."  Br. 

Huile  de  Lin,  Fr.j  Leinol,  Leinsamenol,  G.;  Olio  di  Lino,  It.;  Aceyte  de  Linaza,  Sp. 

This  oil  is  obtained  by  expression  from  the  seeds  of  Lmum  tisitatissimum,  or 
common  flax,  which,  according  to  M.  Berjot,  contain  34  per  cent.  (Journ.  de 
Pharm.^  Avril,  1863,  p.  277.)  In  its  preparation  on  a  large  scale,  the  seeds  are 
usually  roasted  before  being  pressed,  in  order  to  destroy  the  gummy  matter  con- 
tained in  their  coating.  The  oil  is  thus  obtained  more  free  from  mucilage,  but 
more  highly  colored  and  acrid,  than  when  procured  by  cold  expression.  For  medi- 
cal use,  therefore,  it  should  be  prepared  without  heat ;  and,  as  it  is  apt  to  become 
rancid  quickly  on  exposure,  it  should  be  used  as  soon  after  expression  as  possible.  It 
may,  however,  be  rendered  sweet  again  by  agitation  with  warm  water,  rest,  and  de- 
cantation.  It  is  said  to  be  obtained  purer  and  in  larger  proportion  by  treating  the 
crushed  seeds  with  bisulphide  of  carbon,  than  by  expression.  (See  A.  J.  P.,  xxvi. 
265.)  Flaxseed  oil  has  a  yellowish  brown  color,*  a  disagreeable  odor,  a  bland  but 
nauseous  taste,  and  a  neutral  reaction;  is  of  the  sp.  gr.  0*932  (about  0-936,  IT.  S.); 
boils  at  600°  F. ;  does  not  congeal  at  zero ;  dissolves  in  forty  parts  of  cold  and  five 
of  boiling  alcohol,  and  in  one  part  and  a  half  of  ether.  "It  is  soluble  in  5  parts  of 
absolute  alcohol  and  in  1-5  parts  of  ether.  It  does  not  congeal  above  — 20°  C. 
( — 4°  F.)."  IT.  S.  It  has  the  property  of  drying  or  becoming  solid  on  exposure  to 
the  air,  acquiring  during  the  process  a  strong  odor  and  taste.  The  drying  property 
resides  in  a  constituent  which,  to  distinguish  it  from  the  olein  of  the  non-drying 
oils,  is  named  linolein,  and  is  the  glyceride  of  linoleic  acid,  CjgHjgO^.     Its  acrimony 

*  The  following  method  of  bleaching  flaxseed,  rapeseed,  and  poppyseed  oils  is  recommended  by 
C.  Puscher.  He  mixes  100  kilogrammes  of  the  oil  with  2  kilogrammes  of  a  mixture  of  equal 
weights  of  sulphuric  acid  and  alcohol  of  96  per  cent.  The  sulphuric  acid  mixes  uniformly  with 
the  oil;  the  mixture  soon  assumes  a  green  turbidness,  which  afterwards  becomes  black;  and  in  24 
or  48  hours  the  liquid  becomes  clear  by  the  deposition  of  a  black  sediment.  It  is  necessary  to 
wash  the  oil  with  hot  water,  to  separate  the  little  remaining  acid.  Linseed  oil  in  bulk  shows 
merely  a  yellowish  tintj  the  other  oils  mentioned  become  quite  colorless.  {A.  J.  P.,  1873,  p.  110.) 
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is  owing  to  the  presence  of  a  small  proportion  of  an  acrid  oleoresin.  From  its  dry- 
ing property,  it  is  useful  in  painting,  and  in  making  printers'  ink. 

It  is  said  that  cod-liver  oil  has  recently  been  used  for  the  adulteration  of  the  oil  of 
flaxseed,  especially  where  the  latter  is  intended  for  preparing  printers'  ink.  Mr. 
Aug.  Morell  detects  the  adulteration  in  the  following  jnethod.  Take  10  parts  by 
weight  of  the  suspected  oil,  mix  it  in  a  small  cylindrical  glass  tube  with  3  parts  of 
crude  nitric  acid,  agitate  the  mixture  well,  and  allow  it  to  rest.  If  cod-liver  oil  is 
present,  the  oily  layer  at  top  assumes  a  dark  brown  to  blackish  brown  color,  while 
the  acid  at  bottom  varies  from  bright  orange  to  orange  or  dark  yellow.  So  little  as 
3  per  cent,  of  cod-liver  oil  may  thus  be  detected.  If  the  flaxseed  oil  is  pure,  it  be- 
comes, during  the  agitation,  first  sea-green,  and  afterwards  dirty  greenish  yellow,  the 
acid  being  bright  yellow.   {P.  J.  Tr.,  Nov.  1873,  p.  384.) 

Medical  Properties  and  Uses.  The  oil  is  laxative  in  the  dose  of  a  fluidounce 
(30  C.c),  but,  on  account  of  its  disagreeable  taste,  is  seldom  given  internally.  It 
has,  however,  been  highly  recommended  as  a  cure  for  piles,  in  the  dose  of  two  ounces 
(60  C.c.)  of  the  fresh  oil  morning  and  evening.  It  is  sometimes  added  to  purgative 
enemata ;  but  its  most  common  application  is  externally  to  burns,  usually  in  combi- 
nation with  lime-water.* 

Off.  Prep.  Ceratum  Resinae  Compositum,  U.  S.;  Linimentum  Calais,  U.  S. 

OLEUM  MENTH.E  PIPERIT.E.  U.S.,  Br.     OU  of  Peppermint 

(6'le-Cm  sizx'thj:  pi'pe-rI't^) 

Essence  de  Menthe  poivr^e,  Fr.;  Pfefferminzol,  G. 

Peppermint  varies  exceedingly  in  the  quantity  of  oil  which  it  afibrds.  Four  pounds 
of  the  fresh  herb  yield,  according  to  Baume,  from  a  drachm  and  a  half  to  three 
drachms  of  the  oil.  Zeller  gives  as  the  product  of  the  fresh  herb  from  0-37  to  068 
per  cent.,  of  the  dried  1'14  per  cent.  The  yield  is  generally  less  than  1  per  cent. 
This  oil  is  largely  distilled  in  the  States  of  Michigan,  Ohio,  and  New  York.  It  is 
of*a  greenish  yellow  color  or  nearly  colorless,  but  becomes  reddish  by  age.  Its  odor 
is  strong  and  aromatic,  its  taste  warm,  camphorous,  and  very  pungent,  but  succeeded, 
when  air  is  admitted  into  the  mouth,  by  a  sense  of  coolness.  Its  sp.  gr.  is  stated 
difi"erently  from  0902  to  0920  (about  0900,  i'.  S.)  ;  its  boiling  point  is  365°  F. ; 
its  reaction  neutral.  It  is  soluble  in  an  equal  weight  of  alcohol.  It  is  considerably 
laevogyrate.  (^Buignet.)  Upon  long  standing  it  deposits  a  stearoptene.  Berzelius 
states  also  that  at  8°  below  zero  the  oil  deposits  small  capillary  crystals.  These, 
which  are  called  peppermint  camphor  or  mentliol,  CjoHj^OH,  melt  at  42°  C.  (107"6° 
F.),  boil  at  212°  C.  (413-6°  F.),  volatilize  unchanged,  and,  when  distilled  with  anhy- 
drous phosphoric  acid,  yield  a  peculiar  aromatic  product,  denominated  menihene, 
CjgHjg.  (^Gmelins  Handbook,  xiv.  445.)  Professor  Fliickiger  has  discovered  that 
50  to  70  drops  of  peppermint  oil,  shaken  with  one  drop  of  nitric  acid  sp.  gr.  1-2, 
turn  faintly  yellowish  brown,  and  after  an  hour  or  two  a  most  beautiful  blue  violet  or 
greenish  blue,  by  transmitted  light,  or  copper  color  by  reflected  light.  Either  a  greater 
amount  of  acid  or  heating  hastens  the  reaction.  The  color  is  very  persistent.  The 
presence  of  5  per  cent,  of  turpentine  does  not  interfere  with  the  reaction.  (P.  J.  Tr., 
Feb.  1871.)  This  oil  is  frequently  adulterated  with  alcohol,  and  occasionally,  there 
is  reason  to  believe,  with  oil  of  turpentine,  and  even  oil  of  copaiba.  Oil  of  turpentine 
is  detected  by  its  odor,  by  its  deficient  solubility  in  cold  alcohol,  and  by  imparting 
the  property  of  exploding  with  iodine.  According  to  H.  Martin,  the  copaiba  is  to 
be  detected  by  the  mass  acquiring  the  consistency  of  butter,  when  heated  to  boiling 

*  Oilerl  Paper.  A  substitute  for  waxed  cloth,  for  the  dressings  of  wounds  and  ulcers,  prepared 
In  the  following  manner  by  M.  Gauthier.  of  Geneva,  with  flaxseed  oil,  has  been  highly  recommended. 
To  facilitate  its  drying,  3  litres  (about  6-4  pints)  of  the  oil  are  boiled  for  an  hour  or  two  with  30 
grains  of  acetate  of  lead,  30  grains  of  litharge,  15  grains  of  yellow  wax,  and  15  grains  of  turpentine. 
Thus  prepared,  the  oil  is  spread  upon  silk-paper  by  means  of  a  brush  on  both  surfaces.  On  the  top 
of  the  first  sheet  another  is  then  placed  so  as  to  overlap  it  at  one  corner.  The  lower  surface  of  the 
second  sheet  thus  becomes  impregnated  with  the  oil,  which  now  requires  to  be  applied  only  to  the 
upper.  Any  desired  number  of  sheets  may  be  thus  successively  superimposed.  They  are  then 
separated,  and  suspended  in  a  drying  apartment,  attached  to  a  cord  by  means  of  hooks  or  pins. 
When  dry,  they  should  be  sprinkled  over  with  chalk  to  prevent  adhesion,  and  packed  away. 
{Journ.  <U  Pkarm.,  Mai,  1360,  p.  363.) 
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with  concentrated  sulphuric  acid.  (^Neues  Repertor.  fur  Pharm.,  xvii.  635.)  It  is 
stated  by  the  Messrs.  Hotchkiss  that,  in  much  of  the  land  under  culture  with  pep- 
permint in  this  country,  other  oil-producing  plants  are  carelessly  allowed  to  grow, 
which,  being  gathered  and  distilled  with  the  peppermint,  contaminate  the  product. 
{A.  J.  P.,  xxvii.  222.)  The  plant  which  has  proved  most  troublesome  to  the  mint- 
growers  is  of  the  Erigeron  family,  and  recently  (1882)  Vigier  and  Cloez  have 
given  the  following  tests  to  detect  oil  of  erigeron,  which  will  indicate  the  presence 
of  eight  or  ten  per  cent,  of  it.  Concentrated  caustic  potash  does  not  saponify 
erigeron  oil,  but  colors  it  orange-red  in  the  cold ;  on  heating,  the  color  deepens  till 
part  of  the  oil  separates  as  a  reddish  purple  viscid  mass.  This  reaction  does  not 
show  itself  with  oil  freshly  distilled  at  170°  C.  Pure  mint  oils  do  not  give  this 
reaction ;  in  the  cold,  caustic  potash  converts  them  into  a  white  emulsion.  On 
heating,  the  mixture  takes  a  faint,  clear,  yellow  tinge.  But,  if  a  few  drops  of 
erigeron  oil  are  introduced,  the  orange-red  color  appears  quickly  on  shaking,  and 
develops  instantly  if  the  tube  is  warmed.  Mint  oil  is  completely  soluble,  erigeron  oil 
is  completely  insoluble  in  its  own  volume  of  85  per  cent,  alcohol  at  15°  C.  (59°  F.). 
If  a  suspected  sample  be  agitated  with  an  equal  volume  of  85  per  cent,  alcohol,  a  milky 
fluid  will  be  produced  if  erigeron  oil  be  present,  and  the  insoluble  essence  will  sep- 
arate in  the  course  of  twenty-four  hours.  The  oils  of  Eucalyptus  globulus  and 
turpentine  behave  in  much  the  same  way,  and  the  points  which  would  distinguish 
the  three  substances  have  not  yet  been  determined.  But  a  specimen  of  mint  oil 
which  rotates  the  polarized  ray  feebly  to  the  left,  makes  a  turbid  mixture  with  its 
own  volume  of  85  per  cent,  alcohol,  and  takes  an  orange-red  tint  with  caustic  pot- 
ash, may  be  safely  rejected.  (iV!  R.,  Jan.  1882  ;  from  Union  Pharmaceutique.)  J.  J. 
Quetting  &  Co.  furnish  the  following  test  for  detecting  the  presence  of  oil  of 
pennyroyal.  "  Take  one  drachm  chloral  hydrate  and  half  a  drachm  C.  P.  sulphuric 
acid ;  mix  them  in  a  glass  mortar,  add  a  few  drops  of  alcohol,  and  stir  until  it  be- 
comes clear.  Then  use  this  mixture  in  equal  proportions  with  the  suspected  oil  in 
a  small  porcelain  dish,  and  mix  thoroughly  together.  The  result  is  a  fine  cherry  color, 
if  the  oil  is  pure;  otherwise,  if  adulterated  with  pennyroyal,  it  turns  a  dark  olive-green, 
more  or  less  as  to  the  quantity  of  adulteration."  (iV".  R.^  Jan.  1882.)  Such  impuri- 
ties may  usually  be  detected  by  the  altered  odor  of  the  oil.  Recently  castor  oil  is 
Baid  to  have  been  used  very  largely  in  adulteratin<;  the  oil.  It  is  to  be  detected  by 
the  greasy  stain  left  on  evaporation  on  paper.  When  freshly  prepared,  oil  of  pep- 
permint should  volatilize  completely  from  paper  without  leaving  a  mark,  and  when 
dropped  into  alcohol  of  85  per  cent,  should  completely  dissolve  without  agitation. 
(Bullock,  A.  J.  P.,  1859,  p.  553.)  Very  curious  diflferences  have  been  noted  in 
the  action  of  chloral  upon  it,  and  further  investigation  is  evidently  needed.  Jehn 
pointed  out  that  when  chloral  hydrate  is  brought  into  contact  with  the  oil,  a  red  color, 
passing  from  rose  to  cherry,  is  gradually  produced ;  the  color  is  readily  soluble  in  alco- 
hol, ether,  and  chloroform,  and  is  not  altered  by  boiling;  it  is  intensified  by  sulphuric 
acid,  and  on  the  further  addition  of  chloroform  is  changed  into  a  dark  violet.  (J..  J. 
P.,  1873,  p.  4-1:7.)  Prof  Fluckiger,  however,  has  found  that  chloral  hydrate  only 
develops  a  slightly  brown  or  yellow  color,  whilst  anhydrous  chloral  changed  some 
specimens  of  the  oil  to  brown  and  others  to  green.  He  also  found  great  difi"erences 
in  the  action  of  bisulphate  of  sodium,  the  coloring  varying  from  green  to  rose-red 
or  violet.  (^Ibid.,  1874,  p.  274.)  M.  A.  Trebault  has  noticed  Jehn's  reaction,  but 
is  inclined  to  attribute  it  to  the  formic  acid,  which  most  specimens  of  chloral  con- 
tain. (P.  J.  Tr.,  June,  1874,  p.  978.)  According  to  M.  A.  Trebault,  when  picric 
acid  is  added  in  the  cold  no  change  occurs  for  half  an  hour,  when  a  green  color 
instantly  develops.  The  green  produced  has  a  showy  red  fluorescence.  Sulphuric 
acid  develops  a  rose  color,  passing  through  reddish  yellow  to  reddish  brown  ;  hydro- 
chloric acid  a  rose  color,  rather  slowly  ;  nitric  acid  a  rose  color,  then  red,  soon  be- 
coming greenish.  (For  further  particulars,  see  P.  J.  Tr.,  June,  1874,  p.  977.)  Dr. 
C.  Boucher  states  that  when  to  acetic  acid  is  added  one-twentieth  of  its  weight  of 
oil  of  peppermint,  with  agitation,  in  an  hour  the  liquid  becomes  deep  blue  by  trans- 
mitted and  a  cinnabar-red  by  reflected  light.  The  coloration  is  not  stable,  but 
passes  through  green  to  yellow  in  the  light.     To  detect  alcohol,  Hager  puts  ten  to 
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fifteen  drops  of  the  oil  in  a  test-tube  with  a  piece  of  tannic  acid,  the  size  of  a  pea ; 
if  even  one-half  per  cent,  of  alcohol  be  present,  after  two  or  three  hours  the  tannin 
will  be  softened  or  dissolved.  {A.  J.  P.,  xliv.  104.) 

Chinese  Oil  of  Ptpperinint  has  not  found  its  way  to  any  extent  into  commerce,  yet 
it  has  recently  attracted  much  attention.  According  to  Mr.  John  Mackey,  some  of  it 
has  reached  London  in  cylindrical  tin  canisters,  and  it  is  to  be  obtained  in  San  Fran- 
cisco. Some  specimens  resemble  the  ordinary  oil,  but  become  solid  in  cold  weather ; 
others  remain  liquid  and  show  no  tendency  to  deposit  a  camphor ;  whilst  others  are 
solid  crystalline  masses  at  all  temperatures.  It  seems  probable  that  the  original 
Chinese  oil  contains  a  great  excess  of  menthol,  and  constitutes  the  variety  first 
spoken  of,  and  that  the  solid  and  liquid  oils  are  prepared  by  separating  it  into  its 
two  constituents.  The  solid  oil  Fliickiger  states  not  to  differ  from  American  men- 
thol. (See  P.  J.  T,:,  v.  366,  825.) 

Oil  of  peppermint  is  stimulating  and  carminative,  and  is  much  used  in  flatulence, 
nausea,  spasmodic  pains  of  the  stomach  and  bowels,  and  as  a  corrigent  or  adjuvant 
of  other  medicines.  In  neuralgia  it  is  one  of  the  best  external  remedies  at  our  com- 
mand, and  is  said  to  have  been  used  in  China  from  time  immemorial.  A  cloth  wet 
with  it  is  to  be  laid  upon  the  affected  part,  evaporation  being  restrained  by  oiled 
muslin  or  other  covering.  In  rheumatism  also  it  is  a  very  useful  anodyne  counter- 
irritant.  The  dose  is  from  two  to  six  drops  (0-12  to  0-36  C.c),  and  is  most  con- 
veniently given  rubbed  with  sugar  and  then  dissolved  in  water.  The  oil  is  fre- 
quently employed,  dissolved  in  alcohol,  in  the  form  of  essence  of  peppermint,  which 
is  an  officinal  preparation.  (See  Spiritus  Mentha:.  Piperitae.)* 

Off.  Prep.  Aqua  Menthae  Piperitse ;  Essentia  Menthse  Piperitje,  Br.;  PilulaD 
Rhei  Compositae ;  Spiritus  Menthaj  Piperitje  ;  Trochisci  Menthfe  Piperitae,  U.  S. 

OLEUM  MEXTH.E  YIRIDIS.  U.S.,  Br.     Oil  of  Spearmint. 

(iyLE-CM  MES'THX  VIB'I-DIS.) 
Essence  de  Menthe  verte,  Fr.;  Romiseh-Minzol,  G. 

According  to  Lewis,  ten  pounds  of  spearmint  yield  an  ounce  of  oil ;  by  others  the 
product  is  stated  not  to  exceed  one  part  from  five  hundred.  The  oil  is  largely  dis- 
tilled in  this  country,  the  whole  plant  being  used.  It  is  pale  yellow  or  greenish 
when  recently  prepared,  but  becomes  red  with  age,  and  ultimately  almost  of  a 
mahogany  color.  Its  flavor  is  analogous  to  that  of  the  oil  of  peppermint,  but  less 
pungent.  Its  sp.  gr.  is  stated  differently  from  0-914  to  0-975  (about  0900,  U.S.')', 
its  boiling  point  at  160°  C.  (320°  F.) ;  its  reaction  neutral.  It  is  soluble  in  its 
weight  of  alcohol.  Kane  (Ann.  Ch.  und  Pharm.,  32,  p.  286)  states  that  it  con- 
tains a  stearoptene  and  a  terpene,  boiling  at  166°  C,  Gladstone  (Jahresher.,  1863, 
p.  548)  states  that  it  contains  a  terpene,  Cj^Hi,,  and  a  compound,  C,qHj^O,  iso- 
meric with  carvol,  which  boils  at  225°  C.  (437°  F.),  and  has  the  sp.  gr.  0-9515. 
It  is  used  for  the  same  purposes  as  the  oil  of  peppermint,  in  the  dose  of  from  two 
to  six  drops  (0-06  to  036  C.c).  An  essence  of  spearmint,  prepared  by  dissolving 
the  oil  in  alcohol,  is  officinal.  (See  Spiritus  Menfhae  Viridis.) 

Off.  Prep.  Aqua  Mentha  Viridis ;  Spiritus  Menthae  Viridis,  U.  S. 

OLEUM  MORRHUJE.  U.S.,  Br.     Cod-liver  Oil 

(O'LE-CM  M0R'KHU-.E.) 

"  A  fixed  oil  obtained  from  the  fresh  livers  of  Gadus  Morrhua,  Linne,  or  of 
other  species  of  Gadus.  (^Class,  Pisces;   Order,  Teleostia;  I'am.,  Gadida,)"r',  >S^. 

*  \fent7iol.  Mr.  A.  D.  Macdonald  (Efl!iihnr>jh  Med.  Jouni.,  Sept.  1879)  extols  the  virtues  of  men- 
thol as  a  remedy  in  the  various  forms  of  neuralgia.  The  solution  he  uses  is  the  following.  Menthol 
gr.  i;  spt.  vin.  rect,  l[fp  i:  ol.  caryoph.  Vfp  s;  mix.  To  be  shaken,  and  painted  over  the  affected 
tract.  Pain  is  in  this  way  relieved  in  from  two  to  four  minutes,  and  within  a  minute  or  two  more 
the  attack  ceases.  In  toothache  Mr.  Macdonald  has  cleaned  out  the  cavity  of  the  tooth  with  a 
little  cotton  wool,  and  then  placed  a  single  crystal  on  another  small  piece  of  wool  and  inserted 
it,  with  the  result  that  the  pain  disappeared.  A  saturated  tincture  is  equally  effective.  Mr. 
Macdonald  recommends  menthol  as  a  suitable  external  application  in  sciatica,  intercostal  neural- 
gia, and  bracfaialgia. 
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"  The  oil  extracted  from  the  fresh  liver  of  the  cod,  Gadus  Morrhua  (Linn.),  by  the 
application  of  a  heat  not  exceeding  180°."  Br. 

Oleum  Jecoris  Aselli,  Oleum  Hepatis  Morrhufe ;  Cod  Oil,  E.;  Huile  de  Foie  de  Morue,  Huile  de 
Morue,  Fr,;  Leberthran,  Stoekfischleberthran,  G. 

Gen.  Gh.  Recognized  by  the  ventrals  attached  under  the  throat,  and  attenuated 
to  a  point. 

Gadus  Morrhua.  Linn.  Syst.  Nat,  ed.  Gmelin,  i.  p.  1162  ;  Cuvier,  Regne  Ani- 
ma?e,  ii.  212  ;  Bloch.  Ichthyologie,T^\.\x\v. — Morrhua  vulgaris.  Storer,  Synops.  of 
Fishes  of  N.  Am.,  p.  216.  The  common  cod  is  between  two  and  three  feet  long, 
with  brown  or  yellowish  spots  on  the  back.  The  body  is  moderately  elongated  and 
somewhat  compressed,  and  covered  with  soft  rather  small  scales,  of  which  the  head 
is  destitute.  Of  the  fins,  which  are  soft,  there  are  three  on  the  back,  two  anal,  and  a 
distinct  caudal ;  and  the  fin  under  the  throat  is  narrow  and  pointed.  The  jaws  are 
furnished  with  pointed  irregular  teeth,  in  several  ranks.  The  gills  are  large,  with 
seven  rays.  This  species  of  cod  inhabits  the  Northern  Atlantic,  and  is  especially 
abundant  on  the  Banks  of  Newfoundland,  where  it  finds  food  adapted  to  its  wants. 

Besides  the  common  cod,  several  other  species  of  Gadus,  frequenting  the  seas  of 
Northern  Europe  and  America,  contribute  to  furnish  the  cod-liver  oil  of  commerce. 
Among  these  De  Jongh  mentions  Gadus  callarias,  or  dorsch  (^Morrhua  Americana 
of  Storer),  G.  molva,  or  ling,  G.  carhonarius,  or  coal  fish,  and  G.  pollachius,  or  pol- 
lock, as  affording  the  oil  on  the  coast  of  Norway  ;*  while,  from  information  obtained 
by  Prof.  Procter,  there  is  reason  to  believe  that,  on  our  own  coast,  in  addition  to  the 
pollock  above  mentioned,  it  ia  obtained  also  from  the  hake  {G.  merluccius)  and  the 
haddock  {G.  yEgliJinus).  It  is  largely  produced  on  our  coast  north  of  Boston. 
The  cod-liver  oil  exported  from  Norway  in  1875  amounted  to  113,415  barrels. 
(^Special  Norwegian  Catalogue,  Centennial  E.cposition,  1876. )f 

Preparation.  Fishermen  have  long  been  in  the  habit  of  collecting  this  oil, 
which  is  largely  consumed  in  the  arts,  particularly  in  the  preparation  of  leather. 
Upon  the  coasts  of  Newfoundland,  Nova  Scotia,  and  New  England,  the  boats  which 
fish  near  the  shore,  being  small,  soon  obtain  a  load,  and,  running  in  to  land,  deliver 
their  cargoes  to  persons  whose  business  it  is  to  cleanse  and  salt  the  fish.  The  oif  is 
prepared  either  in  the  huts  of  the  fishermen,  or  more  largely  at  establishments  to 
which  the  livers  are  conveyed  in  quantities.  These  are  put  into  a  boiler  with  water, 
and  heated  until  they  are  broken  up  into  a  pultaceous  mass,  which  is  thrown  upon 
a  strainer  covering  the  top  of  a  cask  or  tub.  The  liquid  portion  passes,  and  upon 
standing  separates  into  two  parts,  the  oil  rising  to  the  surface  of  the  water.  The 
oil  is  then  drawn  off,  and,  having  been  again  strained,  is  prepared  for  the  market. 
Another  and  improved  method,  which  has  come  into  use  since  the  extensive  em- 
ployment of  the  oil  as  a  medicine,  is  to  heat  the  livers  in  a  wooden  butt  by  means 
of  low-pressure  steam.  The  pultaceous  mass  resulting  is  drained  as  before  men- 
tioned; the  livers  themselves  containing,  besides  oil,  a  considerable  portion  of  watery 
fluid,  which  passes  off  with  it  in  the  form  of  emulsion,  and  separates  on  standing. 
In  the  case  of  the  finest  American  varieties,  the  oil,  which  is  only  made  in  the  winter 
months,  is  drawn  off  by  taps  from  the  bottom  of  the  cooking  butt,  and  then  put 
into  a  cooling-house  to  freeze.  The  solid  frozen  mass  is  put  into  canvas  bags,  and 
submitted,  whilst  at  a  low  temperature,  to  severe  pressure,  whereby  the  pure  liquid 
oil  is  forced  out,  leaving  a  whitish  tallow-like  mass,  composed  of  stearin  and  liver 
debris.  This  residue  is  sold  to  the  soap-makers,  and  the  oil  bottled  without  further 
process.      The  oil  thus  variously  procured  is  called  shore  oil,  and  is  the  purest  kind. 

*  For  an  account  of  the  mode  of  fishing  for  cod  and  of  preparing  the  oil  practised  in  Norway 
and  Denmark,  see  P.  J.  Ti:,  Jan.  1868,  p.  312,  also  April,  1877,  p.  810;  and  iV.  E.,  March,  1878; 
also  Joiirn.  de  Pharm.  et  de  Ckim.,  4e  ser.,  iv.  324,  1866. 

f  Bugong  Oil.  An  oil  has  been  brought  into  notice,  as  a  substitute  for  cod-liver  oil,  obtained 
from  two  species  of  Halecore,  H.  Auatralis  (Owen)  and  H.  Dugong  (Illig.),  cetaceous  animals  in- 
habiting the  rivers  and  bays  of  Northern  and  Eastern  Australia,  and  many  of  the  East  India 
islands.  The  flesh  of  these  animals  is  said  to  be  delicate  and  palatable,  and  valued  for  food.  The 
oil  is  obtained  by  boiling  the  superficial  fat.  It  is  bland  and  sweet,  and  free  from  disagreeable 
taste  and  smell,  so  thiit  it  may  be  taken  more  freely  than  cod-liver  oil,  which  it  is  thought  to  equal 
in  virtues.  It  was  introduced  into  use  by  Mr.  W.  Hobbs,  a  surgeon  of  Brisbane.  (Chem.  A'ews,  Jan. 
28,  1860,  p.  87,  and  A.  J.  P.,  1858,  p.  335 ;  1860,  p.  230.) 
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The  crews  of  the  larger  boats,  which  fish  upon  banks  far  from  land,  cleanse  the  fish 
on  board,  and,  throwing  tlie  offal  into  the  sea,  put  the  livers  into  barrels  or  other 
receptacles,  where  they  undergo  a  gradual  decomposition,  the  oil  rising  to  the  sur- 
face, as  it  escapes  from  the  disintegrating  tissue.  The  oil  which  first  rises,  before 
putrefaction  has  very  decidedly  commenced,  approaches  in  purity  to  the  shore  oil, 
but  is  somewhat  darker  and  less  sweet.  This  is  sometimes  drawn  off,  constituting 
the  straits  oil  of  the  fishermen.  The  remaining  mass,  or  the  whole,  if  the  portion 
which  first  rises  be  not  separated,  continues  exposed  for  a  variable  length  of  time 
to  the  heat  of  the  sun,  undergoing  putrefaction,  until  the  boat,  having  completed 
her  cargo,  returns  to  port.  The  contents  of  the  casks  are  then  put  into  boilers, 
heated  with  water,  and  treated  as  already  described.  Before  being  finally  put  into 
barrels,  the  oil  is  heated  to  expel  all  its  water.  Thus  prepared,  it  is  denominated 
hanks  oil,  and  is  of  the  darkest  color,  and  most  offensive  to  the  taste  and  smell. 
Much  of  the  oil  prepared  by  the  fishermen  is  collected  by  the  wholesale  dealers, 
who  keep  it  in  very  large  reservoirs  of  masonry  in  their  cellars,  where  it  becomes 
clarified  by  repose,  and  is  pumped  into  barrels  as  wanted  for  sale.  By  the  further 
exposure,  however,  which  it  thus  undergoes,  it  acquires  a  still  more  offensive  odor ; 
while  that  which  has  been  originally  introduced  into  barrels,  and  thus  kept  secluded 
from  the  air,  is  better  preserved.     For  further  details,  see  A.  J.  P.,  xxiii.  97  ;  xxvi.  1. 

The  oil  is  sometimes  procured  by  expression.  Mr.  Donovan  recommends  the  fol- 
lowing plan,  which  affords  a  very  fine  oil.  The  livers,  perfectly  sound  and  fresh, 
are  to  be  placed  in  a  clean  iron  pot  over  a  slow  fire,  and  stirred  until  they  assume 
the  condition  of  a  pulp,  care  being  taken  that  the  mass  be  not  heated  beyond  192°. 
When  this  temperature  is  attained,  the  pot  is  to  be  removed  from  the  fire,  and  its 
contents  introduced  into  a  canvas  bag,  through  which  water  and  oil  will  flow  into 
a  vessel  beneath.  After  twenty-four  hours,  the  oil  is  to  be  decanted  and  filtered 
through  paper.  In  this  state  it  is  pale  yellow,  with  little  odor,  and  a  bland  not  dis- 
agreeable taste. 

Properties.  Three  varieties  of  cod-liver  oil  are  known  in  the  market,  the  white 
or  p'lle  i^ellow.  the  brownish  yellow,  and  the  dark  brown,  corresponding  to  the  three 
commercial  varieties  already  alluded  to.  These  varieties  differ  in  no  essential  char- 
acter, but  simply  from  the  mode  of  preparation  ;  the  pale  being  prepared  from  fresh 
sweet  livers,  the  dark  brown  from  livers  in  a  state  of  putrefaction,  and  the  brownish 
yellow  from  those  in  an  intermediate  state ;  and  the  three  varieties  run  together  by 
insensible  shades.  The  color  of  the  pale  is  trom  the  slightest  tint  of  transparent 
yellow  to  a  fine  golden  yellow,  and  that  of  the  light  brown  very  similar  to  the  color 
of  ^Malaga  wine,  that  of  the  dark  brown  what  its  name  implies,  with  opacity  in 
mass,  but  transparency  in  thin  layers.  They  are  of  the  usuaJ  consistence  of  lamp 
oil,  and  have  a  characteristic  odor  and  taste,  by  which  they  may  be  distinguished 
from  other  oils.  This  smell  and  taste  are  familiar  to  most  persons,  being  very  sim- 
ilar to  those  of  shoe-leather ;  at  least  as  prepared  in  this  country,  where  the  curriers 
make  great  use  of  cod-liver  oil.  We  regard  these  sensible  properties  as  the  most 
certain  test  of  the  genuineness  of  the  oil.  They  are  much  less  distinguishable  in 
the  pale  than  in  the  dark  brown  varieties,  but  we  have  met  with  no  specimen  which 
did  not  po.ssess  them  in  some  degree.  In  the  purest  they  are  scarcely  repulsive,  in 
the  dark  brown  they  are  very  much  so.  When  a  decided  smell  of  ordinary  fish  oil 
is  perceived,  the  medicine  may  always  be  suspected.  It  is  quite  distinct  from  that 
peculiar  to  the  cod-liver  oil.  The  taste  of  all,  except  the  very  finest  varieties,  is 
more  or  less  acrid,  and  in  the  most  impure  is  bitterish,  and  somewhat  empyreumatic. 
Thesp.  gr.at72^  F.,  as  ascertained  by  Prof.  Procter,  varied  from  0915  to  0-9195;  the 
first  being  that  of  the  hake  oil,  the  second  that  of  the  haddock,  while  the  sp.  gr.  of  the 
purest  oil  from  the  common  cod  was  0917.  De  Jongh  found  the  sp.  gr.,  at  63°  F.,  of 
the  pale  0923,  of  the  light  brown  0  924,  of  the  dark  brown  0929.  The  oil  from  the 
cod  does  not  congeal  at  14°  F.,  though  that  of  G.  carbonarius  and  that  of  the  livers 
of  different  species  of  Raja  let  fall  at  that  temperature  a  solid  fatty  matter,  sup- 
posed to  be  palmitin.  Alcohol  dissolves  from  2-5  to  6  per  cent.,  water  from  0-637 
to  1-28  per  cent,  of  different  varieties;  the  pale  yielding  least  to  these  solvents. 
iJoum.  de  Pharm.,  Jan.  1854,  p.  39.)     The  officinal  tests  and  description  are  as 
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follows.  "  A  colorless  or  pale  yellow,  thin,  oily  liquid,  of  a  slightly  fishy  odor,  a  bland, 
slightly  fishy  taste,  and  a  faintly  acid  reaction.  Sp.  gr.  0920  to  0-925.  It  is  scarcely 
soluble  in  alcohol,  but  readily  soluble  in  ether ;  also  in  2-5  parts  of  acetic  ether. 
When  cooled  to  near  0°  C.  (32°  F.),  a  white  granular  matter  separates.  On  the 
addition  of  sulphuric  acid,  the  Oil  acquires  a  violet  color,  soon  changing  to  brownish 
red ;  and  if  1  drop  of  the  Oil  be  dissolved  in  20  drops  of  disulphide  of  carbon,  and 
the  solution  shaken  with  1  drop  of  sulphuric  acid,  it  acquires  a  violet-blue  tint, 
rapidly  changing  to  rose-red  and  brownish  yellow.  With  nitric  acid  the  Oil  yields 
a  purple  color,  changing  to  brown."  U.  S. 

From  an  analysis  of  the  oil  by  De  Jongh,  it  appeared  to  contain  a  peculiar 
substance  named  gaduin ;  oleic,  palmitic,  and  stearic  acids  with  glycerin ;  butyric 
and  acetic  acids ;  various  biliary  principles,  as  fellinic,  cholic,  and  bilifellinic  acids, 
and  bilifulvin ;  a  peculiar  substance  soluble  in  alcohol ;  a  peculiar  substance  in- 
soluble in  water,  alcohol,  or  ether ;  iodine  and  traces  of  bromine ;  phosphoric  and 
sulphuric  acids;  phosphorus,  lime,  magnesia,  soda,  and  iron.  These  were  found  in 
all  the  varieties,  though  not  in  equal  proportion  in  all ;  yet  it  is  quite  uncertain 
whether  the  diS'erence  had  any  relation  to  their  degree  of  eflBcacy.  Recently  (^P. 
J.  Tr.,  Sept.  4,  1880)  Prof  E.  A.  Van  dor  Burg  throws  a  well-founded  doubt  on 
the  presence  of  these  inorganic  ingredients  in  light-colored  cod  liver  oil.  He  was  un- 
able to  obtain  any  incombustible  matter,  and  believes  that  their  presence  in  De 
Jongh's  results  were  due  to  impurities  in  the  reagents  used,  or  derived  from  the 
vessels  used  in  conducting  the  analysis.  Gaduin  is  obtained  by  saponifying  the  oil 
with  soda,  decomposing  the  soap  by  acetate  of  lead,  and  treating  the  resulting  lead 
soap  with  ether,  which  dissolves  the  oleate  of  lead  and  gaduin,  leaving  the  palmitate 
and  stearate  of  lead  behind.  The  ethereal  solution,  which  is  dark  brown,  is  decom- 
posed by  sulphuric  acid,  which  liberates  the  brown  oleic  acid.  This  owes  its  color  to 
gaduin,  to  separate  which  soda  is  added  in  excess.  The  resulting  oleate  of  sodium, 
which  is  insoluble  in  an  excess  of  the  alkali,  is  dissolved  in  alcohol ;  and  the  alco- 
holic solution  is  cooled  below  0°  C.  (32°  F.),  by  which  means  the  oleate  of  sodium 
is  separated,  the  gaduin  remaining  in  solution.  This  is  precipitated  from  its  solu- 
tion by  the  addition  of  sulphuric  acid.  Gaduin  is  a  dark  brown  substance,  brittle 
and  pulverizable  when  dry,  without  odor  or  taste,  quite  insoluble  in  water,  and  in 
great  measure  soluble  in  ether  and  alcohol.  It  is  insoluble  in  nitric  and  hydro- 
chloric acids,  but  is  dissolved  by  sulphuric  acid,  giving  a  blood-red  color  to  the  solu- 
tion, from  which  it  is  precipitated  by  water  and  the  alkalies.  It  is  soluble  in  alkaline 
solutions.  Chlorine  decolorizes  it.  Its  formula  is  Cg^H^Og.  Gaduin  itself  is  yellow, 
but  becomes  brown  by  exposure  to  the  air.  It  has  not  been  ascertained  to  be  in  any 
degree  connected  with  the  virtues  of  the  oil.  It  is  not  improbable  that  the  biliary 
principles  associated  with  the  oil  are  concerned  in  its  peculiar  influences;  as  it  is  by 
their  presence  mainly  that  this  differs  from  other  oils.  It  has  been  thought  that 
gaduin  itself  is  of  biliary  origin.  Winckler  has  inferred  from  his  researches  that 
cod- liver  oil  is  an  organic  whole,  differing  from  all  other  fixed  oils.  The  fatty  acids 
generated  are  oleic,  palmitic,  and  stearic.  Dr.  Luck  has  found  a  peculiar  fatty  acid 
in  turbid  oil,  which  he  names  gadic  acid,  and  the  same  is  obtained  from  the  clear 
oil  by  saponification.  {Neues  Jahrhuch  fi'ir  Pharm.,  vi.  249.)  As,  however,  about 
70  per  cent,  of  cod-liver  oil  is  olein,  and  about  25  per  cent,  is  palmitin  with  some 
stearin,  gaduin  and  gadic  acid  do  not  constitute  any  very  important  fraction.  Indeed, 
Fluckiger  considers  their  very  existence  as  doubtful.  By  reaction  with  ammonia  in 
distillation,  the  oil  yields  a  volatile  alkaloid, ^>ro/?3/?omi'«e,  CgHgN,  which  has  a  strong 
pungent  odor,  recalling  that  of  herring-pickle,  of  which  the  same  alkaloid  is  an  in- 
gredient. No  other  ofificinal  fatty  oil  yields  a  similar  product.  (See  A.  J.  P.,  xxiv. 
343.)  Some  have  been  disposed  to  ascribe  the  virtues  of  the  oil  to  its  iodine  and 
bromine;  but  these  are  in  too  small  proportion  for  much  effect,  and  the  oil  has  pro- 
duced results  which  have  never  been  obtained  from  iodine  and  bromine  themselves. 
The  presence  of  iodine  cannot  be  detected  by  the  usual  tests.  It  is  necessary  to  con- 
vert the  oil  into  a  soap,  and  to  carbonize  this,  before  it  will  give  evidence  of  iodine. 
The  proportion  never  exceeds  005  per  cent.,  or  1  part  in  2000,  and  it  is  by  no 
mcaoa  certain  that  iodine  is  always,  if  ever,  present  in  pure  oil.     The  oil  is  capable 
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of  dissolving  a  larger  proportion  of  iodine  ;  and,  if  any  specimen  contain  more  than 
0-05  per  cent.,  there  is  reason  to  suspect  that  it  has  been  fraudulently  added. 

Tests  of  Purity.  In  consequence  of  the  great  demand  for  this  oil,  it  has  not 
unfrequently  been  adulterated  with  other  fixed  oils,  and  occasionally  others  have  been 
fraudulently  substituted  for  it.  The  importance,  therefore,  is  obvious  of  ascertaining 
some  mode  of  testing  its  purity  and  genuineness.  There  is  reason  to  believe  that  all 
the  oils  from  the  livers  of  the  Gadidae  have  analogous  properties.  They  have  been 
indiscriminately  used ;  and  upon  the  results  of  their  employment  is  based,  in  part, 
the  present  reputation  of  the  medicine.  They  may,  therefore,  be  considered  as  in 
fact  one  oil,  so  far  as  their  medicinal  use  is  concerned.  Unfortunately,  chemistry  has 
yet  discovered  no  perfectly  reliable  test.  The  farthest  it  has  yet  gone  is  to  point 
out  certain  reactions,  which  may  be  considered  as  evidences  of  the  presence  of  biliary 
principles  in  the  oil,  thus  indicating  its  hepatic  origin.  Among  these  probably  the 
most  characteristic  is  that  of  sulphuric  acid,  a  drop  of  which,  added  to  fresh  cod-liver 
oil,  on  a  porcelain  plate,  causes  a  centrifugal  movement  in  the  oil,  and  gives  rise  to 
a  fine  violet  color,  soon  passing  into  yellowish  or  brownish  red.  Sometimes,  instead 
of  assuming  the  violet  hue,  the  color  immediately  becomes  a  clear  red,  or  dark 
brownish  red.  This  is  said  to  be  especially  the  case  with  those  specimens  of  the  oil 
which  have  been  prepared  by  boiling  the  livers  with  water.  Shark-liver  oil  responds 
in  like  manner  to  the  test  of  sulphuric  acid,  but  is  said  to  have  the  sp.  gr.  0866, 
which  is  much  lower  than  that  of  any  variety  of  the  genuine  oil.  Strong  nitric  acid 
causes  instantly,  when  agitated  with  cod-liver  oil,  a  pinkish- or  rose-red  color,  which 
soon  becomes  brown  ;  while  no  such  effect  is  produced  on  other  animal  or  vegetable 
oils.  According  to  Winckler,  the  oil  should  afford  the  smell  of  herring-pickle  when 
heated  with  potassa,  lime,  and  chloride  of  ammonium.  But  the  most  reliable  tests  are 
the  sensible  properties  of  odor  and  taste.  If  there  be  none  of  the  peculiar  shoe- 
leather  smell  and  taste,  or  if  a  strong  lamp-oil  odor  be  perceptible,  the  oil  may  be 
suspected.  Little  of  importance  can  be  inferred  from  the  color.  Some  have  been 
disposed  to  prefer  the  dark  offensive  oil ;  but  our  own  experience  accords  with 
that  of  those  who  have  found  the  pale  or  light  brown  equally  eSicient ;  and,  for 
facility  of  administration  and  acceptability  to  the  stomach,  the  latter  is  greatly 
preferable. 

It  is  important  that  the  oil  should  be  secluded  from  the  air,  which  effects  a  gradual 
change,  no  doubt  impairing  its  efficiency.  Hence  the  vessels  containing  it  should 
be  full ;  and  it  should  be  kept  in  bottles  well  stopped,  holding  about  the  quantity 
generally  wanted  for  use  at  one  time,  and  not  exposed  to  the  action  of  sunlight. 

Medical  Properties  and  Uses.  Cod-liver  oil  has  long  been  popularly  employed 
in  Northern  Europe  in  rheumatic  and  strumous  diseases.  It  was  first  brought  to  the 
notice  of  the  profession  generally  by  German  practitioners,  and  had  acquired  great 
reputation  on  the  continent  before  it  was  used  to  any  extent  in  Great  Britain.  At 
Manchester,  in  England,  it  was  employed  by  the  medical  profession  in  the  treatment 
of  chronic  rheumatism  and  gout,  as  early  as  1766 ;  but  it  was  not  until  the  appear- 
ance of  the  treatise  of  Professor  Bennett,  of  Edinburgh,  in  18-tl,  that  it  came  into 
general  notice  in  Great  Britain  and  the  United  States.  It  is  at  present  one  of  the 
most  esteemed  remedies  in  the  catalogue  of  the  Materia  Medica.  The  diseases  in 
which  it  has  proved  most  efficient  are  chronic  rheumatism  and  gout,  and  the  various 
morbid  affections  connected  with  a  scrofulous  diathesis,  such  as  external  glandular 
scrofula,  diseases  of  the  joints  and  spine,  carious  ulcers,  tabes  mesenterica,  rickets, 
and  phthisis.  It  has  been  found  useful  also  in  chronic  cutaneous  eruptions,  lupus, 
ulcers  of  the  mouth,  some  varieties  of  palsy,  chronic  pectoral  complaints  not  tuber- 
culous, pertussis,  obstinate  constipation,  intestinal  worms,  and  incontinence  of  urine, 
and  may  be  employed  with  the  hope  of  good  in  all  chronic  cases  in  which  the  dis- 
ease appears  to  consist  mainly  in  impaired  digestion,  assimilation,  and  nutrition.  In 
pulmonary  consumption  it  is  of  supreme  value.  It  is 'necessary,  however,  to  perse- 
vere for  four  or  six  weeks  before  looking  for  any  decidedly  favorable  results,  though 
the  change  does  often  begin  earlier. 

As  to  its  mode  of  action,  there  has  been  much  difference  of  opinion.  Some  con- 
sider it  merely  as  a  nutritive  agent,  having  the  advantage  over  other  oleaginous  sub- 
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stances  of  a  readier  entrance  into  the  system  and  more  easy  assimilation.  But  we 
cannot  agree  with  this  opinion.  Other  oleaginous  substances,  certainly  not  less  nu- 
tritious, have  not  been  equally  efficient,  though  taken  in  much  larger  quantities.  If 
ihis  be  the  true  explanation,  persons  living  chiefly  on  milk,  which  abounds  in  oil,  or 
on  fat  pork,  ought  to  show  a  special  exemption  from  scrofulous  complaints.  The 
probability  appears  to  us  to  be  that,  in  consequence  of  some  peculiar  principle  or 
principles  it  contains,  it  exercises  a  stimulant  and  alterative  influence  on  the  pro- 
cesses of  assimilation  and  nutrition,  thereby  causing  the  production  of  healthy 
tissue,  instead  of  that  abortive  material  which  is  deposited  by  the  blood-vessels  in 
scrofula  and  phthisis.  With  our  views  of  the  modus  operandi  of  cod-liver  oil,  it 
would  of  course  be  contraindicated  in  all  cases  where  there  is  plethora. 

The  dose  is  a  tablespoonful  three  or  four  times  a  day  for  adults,  a  teaspoonful  re- 
peated as  frequently  for  children,  which  may  be  gradually  increased  as  the  stomach 
will  permit,  and  continued  for  a  long  time.  It  may  be  taken  alone  or  mixed  with 
some  vehicle  calculated  to  conceal  its  taste  and  obviate  nausea.  For  this  purpose 
recourse  may  be  had  to  any  of  the  aromatic  waters,  to  the  aromatic  tinctures,  as  the 
tincture  of  orange-peel,  diluted  with  water,  or  to  a  bitter  infusion,  as  that  of  quassia. 
It  may  be  given  floating  on  the  vehicle,  or  mixed  with  it  by  means  of  gum  or  the 
yolk  of  eggs,  with  sugar,  in  the  form  of  an  emulsion.  Perhaps  the  best  vehicle, 
when  not  contraindicated,  is  the  froth  of  porter.  Let  a  tablespoonful  of  porter  be 
put  into  the  bottom  of  a  glass,  upon  the  surface  of  this  the  oil,  and  over  all  some 
of  the  froth  of  the  porter.  A  small  piece  of  orange-peel  may  be  chewed  before  Und 
after  taking  the  medicine.*  Various  other  methods  have  been  adopted  to  conceal 
or  correct  the  taste  and  favor  administration.  Common  salt  has  been  recommended  ; 
but  nothing,  perhaps,  so  effiectually  destroys  the  taste  as  oil  of  bitter  almond,  of 
which  one  part  will  answer  for  200  parts  of  the  oil.  A  good  plan  is  to  shake 
strongly,  in  a  flask,  one  measure  of  the  oil  with  from  one  to  two  of  cherry-laurel 
water,  according  to  the  degree  of  offensiveness,  and  to  separate  the  liquids  after 
they  have  been  allowed  to  stand  for  twenty-four  hours.  The  oil  should  be  filtered 
if  not  quite  clear.  The  medicine  has  sometimes  also  been  given  in  capsules ;  but 
this  must  be  a  very  tedious  method.  M.  Dufourmantel  prepares  a  jelly  by  dissolv- 
ing half  a  drachm  of  ichthyocolla  in  as  little  hot  water  as  possible,  and  then  grad- 
ually mixing  with  it  a  fluidounce  of  the  oil  with  four  drops  of  the  oil  of  anise, 
taking  care  not  to  exceed  the  heat  of  75°  F.  (Jourii.  de  Fharm.,  Juin,  1864,  p.  72.) 
M.  Bouchut  has  proposed  to  give  the  oil  in  the  form  of  bread.  He  incorporates 
the  oil  with  wheat  flour,  and  has  this  made  into  bread,  which,  he  says,  is  in  no  de- 
gree disagreeable.  (N.  E.,  Oct.  1873,  p.  522.)-|-  The  oil  is  sometimes  applied  ex- 
ternally by  friction,  and  in  cases  of  ascarides  or  lumbricoides  is  injected  into  the 
rectum.  It  has  been  recommended  locally  in  chronic  articular  affections,  paralysis, 
various  chronic  cutaneous  eruptions,  and  in  opacity  of  the  cornea  after  the  subsidence 
of  inflammation.  In  the  last-mentioned  affection,  one  or  two  drops  of  the  oil  are 
applied  by  means  of  a  pencil  to  the  cornea,  and  diluted,  if  found  too  stimulating,  with 
olive  or  almond  oil.  It  is  said,  when  long  used  internally,  to  occasion  sometimes  an 
exanthematous  or  eczematous  eruption.^  It  is  often  advantageously  combined  with 
lime  salts,  especially  in  rickets.§ 

«  The  following  is  Carlo  Pavesi's  formula  for  deodorized  cod-liver  oil.  Cod-liver  oil  1000  parts, 
ground  roasted  coffee  50  parts,  animal  charcoal  25  parts.  Place  the  ingredients  in  a  flask,  which 
is  to  be  well  closed,  and  digest  on  a  water-bath  during  the  space  of  one  hour;  then  set  it  aside 
for  three  days,  occasionally  shaking  the  contents,  and  filter.  This  preparation  has  a  peculiar  cofiee 
flavor,  and  is  quite  pleasant  to  take.  (jV.  Ji.,  Jan.  1876.) 

f  P/io^phorized  Cod-liver  Oil  may  be  made  by  dissolving  one  grain  of  phosphorus  in  four  fluid- 
ounces  of  cod-liver  oil.  • 

J:  Cod-liver  Oil  and  Ferroun  Iodide.  The  following  formula  is  that  of  a  commission  appointed 
by  the  Netherlands  Pharmaceutical  Society.  Iodine  I  part:  Pulverized  Iron  1  part;  Pale  Cod-liver 
Oil  80  pnrts.  Triturate  the  pulverized  iron  in  a  mortar  with  the  iodine  and  one-fourth  of  the  oil, 
and  heat  the  mixture  in  a  water-bath,  with  constant  stirring,  until  the  browp  color  of  the  iodine 
has  entirely  disappeared  and  given  place  to  a  deep  purple  color,  showing  that  the  ferrous  iodide 
has  been  formed  and  dissolved.  Then  add  the  remainder  of  the  oil,  mix  carefully,  and  after 
standing  decant  into  dry  bottles,  which  are  to  be  completely  filled.  {N.  /?.,  Aug.  1876.) 

§  Cod-liver  Oil  with  Lacto-phoxphate  of  Lime,  Take  of  Cod-liver  Oil,  Oj  ;  Oil  of  Bitter  Almond, 
Oil  of  Peppermint,  Oil  of  Wintergreen,  each,  gtt.  x  j  Powdered  Gum  Arabic,  ^iv;  Powdered  Sugar, 
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The  olein  of  cod-liver  oil  has  been  recommended  by  Dr.  Arthur  Leared,  when  the 
oil  itself  disagrees  with  the  stomach.  He  has  found  it  to  produce  the  same  remedial 
effects,  and  to  be  borne  much  better.  It  may  be  given  in  the  same  dose.  A  solution 
of  quinine  in  the  oil  may  be  made  by  heating  the  freshly  precipitated  alkaloid  with 
the  oil,  in  the  proportion  of  two  grains  to  a  fluidounce,  by  means  of  a  water-bath, 
until  the  mixture  becomes  quite  clear. 

OLEUM  MYRCI JE.  U.  S.     Oil  of  Mr/reia.     [Oil  of  Bay.'] 

(O'LE-UM  3IYR'CI-J1.) 

"  A  volatile  oil  distilled  from  the  leaves  of  3Iyrcia  acris.  De  Candolle.   {Nat.  Ord. 

Myrtacea.)"  ^-  S. 

This  new  oflBcinal  has  been  admitted  to  the  Pharmacopceia  as  an  ingredient  of 
spiritus  myrciae,  or  bay  rum.  It  is  usually  imported,  although  occasionally  distilled 
in  this  country.  Prof  G.  F.  H.  Markoe  (Proc.  A.  P.  A.,  1877,  p. 435)  states  that 
in  the  distillation  of  oil  two  kinds  come  over,  a  light  oil  having  the  sp.  gr.  0-870 
to  0990,  and  a  heavy  oil,  sp.  gr.  1-055.  The  light  oil  is  doubtless  a  hydrocarbon, 
identical  with  that  found  in  cloves  and  allspice,  whilst  the  heavy  oil  is  probably 
eugenol.  The  oil  is  officinally  described  as  "a  brownish  or  dark  brown  liquid,  of  an 
aromatic,  somewhat  clove-like  odor,  a  pungent,  spicy  taste,  and  a  slightly  acid  reac- 
tion. Sp.  gr.  about  1-040.  Soluble  in  an  equal  weight  of  alcohol.  With  an 
equal  volume  of  a  concentrated  solution  of  potassa  it  forms  a  semi-solid  mass."  U.  S. 

Off.  Prep.  Spiritus  Myrciae,  U.  S. 

OLEUM  MYRISTIC^.  U.S.,  Br.    Oil  of  Nutmeg.     Volatile  Oil  of 

Nutmeg. 

(O'LE-Cm  Mt-KIS'TI-<;-K.) 

"  A  volatile  oil  distilled  from  Nutmeg."  U.  S.  "  The  oil  distilled  in  Britain  from 
nutmeg."  Br. 

Oleum  Xucistae  ^thereum ;  Essence  de  Muscades,  Fr.;  ^theriscbes  Muskatol,  G. 

This  oil  is  obtained  from  powdjered  nutmegs  by  distillation  with  water.  A  better 
method,  according  to  M.  J.  Cloez,  is  to  exhaust  the  powder  with  bisulphide  of  carbon 
or  ether,  distil  off  the  solvent  by  means  of  a  water-bath,  and  expose  the  butter-like 
residue  to  a  current  of  steam,  the  vapor  being  conveyed  into  a  refrigerated  receiver, 
where  it  condenses.  (Journ.  de  Pharm.,  Fev.  18G4.)  Oil  of  nutmeg  is  colorless  or  of  a 
pale  straw  color,  limpid,  lighter  than  water,  soluble  in  alcohol  and  ether,  with  a  neutral 
reaction,  a  puncent  spicv  taste,  and  a  strong  smell  of  nutmeg.  The  sp.  cr.  is  stated 
differently  at  0-920  and'O-948  ("  about  093,"  IT.  S.).  It  consists  of  two"  oils,  which 
may  be  separated  by  agitation  with  water,  one  rising  to  the  surface,  the  other  sink- 
ing to  the  bottom.  Upon  standing  it  deposits  a  crystalline  stearoptene,  which  is 
called  by  John  myristin.  Prof  Fliickiger  examined  this  stearoptene,  and  found 
that,  contrary  to  what  had  been  said,  it  was  not  in  any  degree  soluble  in  water. 
From  its  solution  in  alcohol  he  obtained  it  in  extremely  light  crystalline  scales,  which, 
after  repeated  crystallization,  had  still  the  odor  of  nutmeg,  were  fusible  at  31°  C. 
(87-8°  F.),  and  soluble  in  the  ordinary  menstrua  of  substances  of  the  same  class,  and, 
as  just  said,  insoluble  in  water.  By  glacial  acetic  acid  it  is  first  colored  red.  {P.  J.  Tr., 
March.  1874,  p.  714.)  M.  Cloez  found  that,  when  the  oil  was  distilled  at  a  tempera- 
ture below  175°  C.  (347°  F.),  there  came  over  95  per  cent,  of  a  liquid,  which,  when 
treated  with  a  little  caustic  potassa  and  subsequently  distilled  from  a  little  sodium,  in 
order  to  separate  traces  of  a  compound  of  oxygen,  was  a  pure  colorless  hydrocarbon, 
remaining  liquid  at  zero  of  F.,  of  the  sp.  gr.  0-853  at  15°  C.  (59°  F.),  and  correspond- 
ing in  composition  with  pure  oil  of  turpentine,  having  the  formula  CjoHjg.    It  differs, 

^vi;  Solution  of  Lacto-phosphate  of  Lime  (5i  to  f5i),  f5riss;  Lime  Water,  f^^viss.  Mix  the  gum 
and  sugar  in  a  capacious  mortar,  and  make  a  smooth  mucilage  with  the  lime  water  and  three  ounces 
of  the  solution  of  lacto-phosphate  of  lime.  Add  the  volatile  oils  to  the  cod-liver  oil,  and  gradualll.v 
triturate  them  with  the  mucilage  until  a  perfect  emulsion  la  formed.  Finally,  add  the  rest  of 
the  solution  of  lacto-phosphate  of  lime,  and  mix  thoroughly.  Dose,  one-half  to  one  flaidoance  (15 
to  30  C.c).  (J.T.  Shinn,  A.J.  P.,  March,  1873.) 
65 
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however,  in  yielding,  when  acted  on  by  a  current  of  hydrochloric  acid  gas,  a  liquid 
instead  of  solid  compound  with  the  acid.  In  this  purified  state  the  oil  has  an  odor 
recalling  that  of  nutmeg,  but,  when  the  oil  is  diluted,  approaching  to  that  of  the  pil 
of  lemons.  It  absorbs  oxygen  slowly,  losing  its  fluidity.  Chlorine  and  bromine  act 
on  it  vigorously,  nitric  acid  violently  with  the  disengagement  of  red  vapors,  and 
concentrated  sulphuric  acid  dissolves  and  darkens  it.  {Ibid.,  pp.  150-2.)  The  oil 
may  be  used  for  the  same  purposes  as  nutmeg,  in  the  dose  of  two  or  three  drops 
(0-12  or  0-18  Co.),  but  is  not  often  employed. 

Off.  Prep'.  Pilula  Aloes  Socotrinae,  Br.;  Spiritus  Myristicae,  U.  S. 

OLEUM  MYRISTIC^  EXPRESSUM.  Br.     Expressed  Oil  of 

Nutmeg. 

(O'LE-UM  MY-KIS'TI-giE  EX-PRES'SUM.) 

"  A  concrete  oil  obtained  by  means  of  expression  and  heat  from  nutmeg."  Br. 

Myristicae  Adeps,  Dr.  1861;  Oleum  Myristicae,  P.G.;  Oleum  Nucistae  Expressum,  Adeps  (vel 
Butyrum)  Nuoistae;  Nutmeg  Butter;  Beurre  de  Muscade,  Fr.;  Muskatnussol,  Muskatbutter,  G. 

The  concrete  or  expressed  oil  of  nutmeg,  commonly  called  oil  of  mace,  is  obtained 
by  exposing  bruised  nutmegs  in  a  bag  to  steam,  and  then  compressing  strongly  be- 
tween heated  plates.  A  liquid  oil  flows  out,  which  becomes  solid  when  it  cools. 
Nutmegs  are  said  to  yield  from  10  to  12  per  cent,  of  this  oil.  The  best  is  imported 
from  the  East  Indies  in  stone  jars.  It  is  solid,  soft,  unctuous  to  the  touch,  of  a 
yellowish  or  orange-yellow  color  more  or  less  mottled,  with  the  odor  and  taste  of 
nutmeg.  It  is  composed,  according  to  Schrader,  of  52-09  per  cent,  of  a  soft  oily 
substance,  yellowish  or  brownish,  soluble  in  cold  alcohol  and  ether ;  43-75  of  a  white, 
pulverulent,  inodorous  substance,  insoluble  in  these  liquids  ;  and  4-16  of  volatile  oil. 
The  pulverulent  constituent,  which  received  from  Playfair  the  name  of  myristin,  has 
a  silky  lustre,  melts  at  31°  C.  (88°  F.),  and  yields  on  saponification  glycerin  and 
niyristic  acid.  It  may  be  obtained  directly  from  nutmeg  by  exhausting  it  by  means 
of  benzol,  filtering  the  liquid,  and  allowing  it  to  crystallize  by  spontaneous  evapo- 
ration. To  purify  the  product  it  may  be  dissolved  in  a  mixture  of  two  parts  of 
absolute  alcohol  and  three  of  benzol  with  the  aid  of  heat,  then  filtering  the  liquid 
while  hot,  and  setting  it  aside.  On  cooling,  it  dejfosits  the  pure  myristin  in  crys- 
tals. (Jourii.  de  Pharm.,  Juin,  1859,  p.  471.)  An-alyzed  by  Roller,  the  expressed 
oil  was  found  to  contain,  in  100  parts,  6  of  a  volatile  oil  (C,jHjg)  analogous  with 
tha  oil  of  mace,  70  of  myristin,  20  of  olein,  3  of  resin,  and  1  of  salts,  etc.  (^Arcli. 
der  Pharm.,  clxxiii.  280.)  An  inferior  kind  of  the  oil  is  prepared  in  Holland,  and 
sometimes  found  in  commerce.  It  is  in  hard,  shining,  square  cakes,  lighter  colored 
than  that  from  the  East  Indies,  and  with  less  smell  and  taste.  It  is  supposed  to 
be  derived  from  nutmegs  previously  deprived  of  most  of  their  volatile  oil  by  distilla- 
tion. An  artificial  preparation  is  sometimes  sold  for  the  genuine  oil.  It  is  made 
by  mixing  various  fatty  matters,  such  as  suet,  palm  oil,  spermaceti,  wax,  etc.,  add- 
ing some  coloring  substance,  and  flavoring  with  the  volatile  oil. 

OLEUM  OLIV^.  U.  S.,  Br.     Olive  Oil. 

(O'LE-tJM  0-Li'ViE.) 

"  A  fixed  oil  expressed  from  the  ripe  fruit  of  Olea  europaea.  Linn6.  (JVat.  Ord. 
Oleaceae.)"  U.  S.  "  The  oil  expressed  in  the  south  of  Europe  from  the  ripe  fruit 
of  Olea  europaea  (Linn.).  "  Br. 

Oleum  Olivaium,  P.G.;  Sweet  Oil;  Huile  d'Olive,  Fr.;  Olivenol,  G.;  Olio  delle  Olive,  //.;  Aceyte 
de  divas,  Sp.  . 

Gen.  Gil.  Corolla  four-cleft,  with  subovate  setrmcnts.  Drvpe  one-seeded.  Willd. 

Olea  Europixa.  Willd.  Sp.  Plant,  i.  44 ;  B.  &  T.  172.  This  valuable  tree  is 
usually  from  fifteen  to  twenty  feet  in  height,  though  sometimes  much  larger,  espe- 
cially in  Greece  and  the  Levant.  It  has  a  solid,  erect,  unequal  stem,  with  numerous 
straight  branches,  covered  with  a  grayish  bark.  The  leaves,  which  stand  opposite 
to  each  other  on  short  footstalks,  are  evergreeen,  firm,  lanceolate,  entire,  two  or  three 
inches  in  length,  with  the  edges  somewhat  reverted,  smooth  and  of  a  dark  green  color 
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on  their  upper  surface,  wbitbh  and  almost  silvery  beneath.  The  flowers  are  small, 
wliitish,  and  disposed  in  opposite  axillary  clusters,  about  half  as  long  as  the  leaves, 
and  accompanied  with  small,  obtuse,  hoary  bracts.  The  fruit,  or  olive,  is  a  smooth, 
oval  drupe,  greenish  at  first,  but  of  a  deep  violet  color  when  ripe,  with  a  fleshy  per- 
icarp, and  a  very  hard  nut  of  a  similar  shape.  Clusters  of  not  less  than  thirty 
flowers  yield  only  two  or  three  ripe  olives. 

The  olive-tree,  though  believed  by  some  to  have  been  originally  from  the  Levant, 
flourishes  at  present  in  all  the  countries  bordering  on  the  Mediterranean,  and  has 
been  cultivated  from  time  immemorial  in  Spain,  the  south  of  France,  and  Italy.  It 
begins  to  bear  fruit  after  the  second  year,  is  in  full  bearing  at  six  years,  and  continues 
to  flourish  for  a  century.  There  are  several  varieties,  distinguished  by  the  form  of 
the  leaves,  and  the  shape,  color,  and  size  of  the  fruit.  The  variety  longifolia  of 
Willdenow  is  said  to  be  chiefly  cultivated  in  Italy  and  the  south  of  France,  and  the 
latifoUa  in  Spain.  The  latter  bears  much  larger  fruit  than  the  former ;  but  the  oil 
is  less  esteemed.  The  olive  is  largely  cultivated  in  the  north  of  Africa,  especially 
in  the  vicinity  of  Tunis,  and  considerable  quantities  of  the  oil  are  exported  from 
that  city.  (P.  J.  Tr.,  Sept.  1873,  p.  201.)  Attempts  to  cultivate  it  have  been 
made  in  some  of  our  Southern  States,  though  not  successfully  in  a  commercial  point 
of  view ;  but  in  California  the  tree  has  found  a  congenial  climate,  and  considerable 
quantities  both  of  pickled  olives  and  oil  are  produced.  The  tree  has  been  intro- 
duced into  South  Australia,  and  will  probably  become  of  commercial  importance 
there. 

The  leaves  and  bark  of  the  olive-tree  have  an  acrid  and  bitterish  taste,  and  have 
been  employed  as  substitutes  for  cinchona,  though  with  no  great  success.  Attention 
has  been  called,  in  France,  to  a  hydro-alcoholic  extract  of  the  leaves,  as  having  con- 
siderable febrifuge  powers.  In  the  quantity  of  from  ten  to  twenty  grains  daily,  in 
divided  doses,  it  has  been  found  useful  in  preventing  the  hectic  paroxysms.  In  hot 
countries,  a  substance  resembling  the  gum-resins  exudes  spontaneously  from  the 
bark.  It  was  thought  by  the  ancients  to  possess  useful  medicinal  properties,  but  is 
not  now  employed.  Analyzed  by  Pelietier,  it  was  found  to  contain  resin,  a  little 
benzoic  acid,  and  a  peculiar  principle  analogous  to  gum.  which  has  been  named 
oUvUe.  But  the  fruit  is  by  far  the  most  useful  product.  In  the  unripe  state  it  is 
hard  and  insupportably  acrid  ;  but,  when  macerated  in  water  or  an  alkaline  solution, 
and  afterwards  introduced  into  a  solution  of  common  salt,  it  loses  these  properties, 
and  becomes  a  pleasant  and  highly  esteemed  article  of  diet.  Mannit  has  been  found 
in  all  parts  of  the  tree  while  in  vital  activity,  as  in  the  green  leaves  and  unripe  fruit, 
but  cannot  be  detected  in  the  yellow  fallen  leaves,  or  in  the  perfectly  ripe  fruit. 
{A.  J.  P.,  1866,  p.  179.)  The  pericarp,  or  fleshy  part  of  the  ripe  olive,  abounds  in 
a  fixed  oil.  which  constitutes  its  greatest  value,  and  for  which  the  tree  is  chiefly 
cultivated  in  Southern  Europe.  In  the  unripe  olive  a  peculiar  green  substance, 
together  with  mannit,  has  been  found  by  M.  S.  de  Lutz,  both  of  which  disappear 
as  the  fruit  ripens,  being  probably  converted  into  oil,  which  now  takes  their  place. 
(Journ.  de  Pharm.^  Juin  and  Dec.  1862.)  The  olives  ripen  from  November  to 
March,  and  the  oil  is  obtained  by  first  bruising  them  in  a  mill,  and  then  submitting 
them  to  pressure.  The  product  varies  much,  according  to  the  state  of  the  fruit, 
and  the  circumstances  of  the  process.  The  best,  called  virgin  oil,  is  obtained  from 
the  fruit  picked  before  perfect  maturity,  and  immediately  pressed.  It  is  distinguished 
by  its  greenish  hue.  The  common  oil  used  for  culinary  purposes,  and  in  the  manu- 
facture of  the  finest  soaps,  is  procured  from  very  ripe  olives,  or  from  the  pulp  of 
those  which  have  yielded  the  virgin  oil.  In  the  latter  case  the  pulp  is  thrown  into 
boiling  water,  and  the  oil  removed  as  it  rises.  An  inferior  kind,  employed  in  the 
arts,  especially  in  the  preparation  of  the  coarser  soaps,  plasters,  unguents,  etc.,  is 
afforded  by  fruit  which  has  been  thrown  into  heaps,  and  allowed  to  ferment  for 
several  days,  or  by  the  marc  left  after  the  expression  of  the  finer  kinds  of  oil, 
broken  up,  allowed  to  ferment,  and  again  introduced  into  the  press.  The  remarks 
made  under  the  head  of  Oleum  Myristicae  (page  1025),  in  relation  to  the  extraction 
of  that  oil  by  means  of  bisulphide  of  carbon,  are  applicable  also  to  olive  oil. 

Olive  oil  is  imported  in  glass  bottles,  or  in  flasks  surrounded  by  a  kind  of  net- 
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work  of  grass,  and  usually  called  Florence  flasks.  The  best  comes  from  the  south 
of  France,  where  most  care  is  exercised  in  the  choice  of  the  fruit. 

Properties.  The  pure  oil  is  an  unctuous  liquid,  of  a  pale  yellow  or  greenish 
yellow  color,  with  scarcely  any  smell,  and  a  bland,  slightly  sweetish  taste.  Its  sp. 
gr.  is  09153.  It  is  soluble  in  twice  its  volume  of  ether,  but  is  only  partially  soluble 
in  alcohol,  at  least  unless  this  liquid  be  in  very  large  proportion.  "  Sp.  gr.  0-915 
to  0-918.  When  cooled  to  about  10°  C.  (50°  F.),  it  begins  to  be  somewhat  cloudy 
from  the  separation  of  crystalline  particles,  and,  at  about  5°  C.  (41°  F.),  it  begins 
to  deposit  a  white,  granular  sediment;  below  2°  C.  (35-6°  F.),  it  forms  a  whitish, 
granular  mass.  If  12  parts  of  the  Oil  be  shaken  frequently,  during  tro  hours, 
with  1  part  of  a  freshly-prepared  solution  of  6  Gm.  of  mercury  in  7*5  Grj.  of  nitric 
acid  (sp.  gr.  1-420),  a  perfectly  solid  mass  of  a  pale  straw  color  will  result.  If  1 
Gm.  of  Olive  Oil  be  agitated,  in  a  test-tube,  with  2  Gm.  of  a  cold  mixture  prepared 
from  equal  volumes  of  strong  sulphuric  acid  and  of  nitric  acid  of  sp.  gr.  1-185,  and 
the  mixture  be  set  aside  for  half  an  hour,  the  supernatant,  oily  layer  should  not 
have  a  darker  tint  than  yellowish  ;  nor  should  a  green  or  red  layer  separate  on  stand- 
ing, if  1  Gm.  of  the  Oil  be  shaken  for  a  few  seconds  with  1  Gm.  of  a  cold  mixture 
of  sulphuric  acid  (sp.  gr.  1-830)  and  nitric  acid  (sp.gr.  1-250),  and  1  Gm.  of  disul- 
phide  of  carbon ;  and  if  5  drops  of  the  Oil  are  let  flxU  upon  a  thin  layer  of  sul- 
phuric acid  in  a  flat-bottomed  capsule,  no  brown-red  or  dark  brown  zone  should  be 
developed  within  three  minutes,  at  the  line  of  contact  of  the  two  liquids  (abs.  of 
appreciable  quantities  of  other  fixed  oils  of  similar  physical  properties)."    If.  S. 

The  concrete  portion,  which  separates  at  a  freezing  temperature,  consists  chiefly 
of  the  glyceride  of  palmitic  acid,  C,gH3202,  together  with  the  corresponding  com- 
pound of  arachic  acid,  CjoH^^O^ ;  the  liquid  portion  is  uncombined  olein,  C3H5 
(O.Cj8H330)3.  According  to  Braconnot,  the  oil  contains  72  per  cent,  of  olein,  and  28 
of  palmitin.  Olive  oil  is  solidified  by  nitrous  acid  and  nitrate  of  mercury,  ^nd  con- 
verted into  a  peculiar  fatty  substance,  called  ehildin.  The  olein  of  all  oils  which  have 
not  the  drying  property  undergoes  the  same  change  when  acted  on  by  nitrous  acid.* 

The  greenish  color  is  owing  to  the  presence  of  a  trace  of  chlorophyll,  and  a  trace 
of  cholesterin  is  also  extracted  by  repeated  agitation  with  glacial  acetic  acid.f 

Olive  oil,  when  exposed  to  the  air,  is  apt  to  become  rancid,  acquiring  a  dis- 
agreeable smell,  a  sharp  taste,  a  thicker  consistence,  and  a  deeper-  color ;  and  the 
change  is  promoted  by  heat.  It  is  frequently  adulterated  with  the  cheaper  fixed 
oils,  especially  with  that  of  poppies ;  but  the  adulteration  may  be  detected  by  re- 
ducing the  ten)perature  to  the  freezing  point.  As  other  oils  are  less  readily  con- 
gealed than  the  olive  oil,  the  degree  of  its  purity  will  be  indicated  by  the  degree 
of  concretion.  Another  mode  has  been  indicated  by  M.  Poutet,  founded  on  the 
property  possessed  by  mercuric  nitrate  of  solidifying  the  oil  of  olives,  without  a 
similar  influence  upon  other  oils.  Six  parts  of  mercury  are  dissolved  at  a  low  tem- 
perature in  seven  and  a  half  parts  of  nitric  acid  of  the  sp.  gr.  1-35  ;  and  this  solution 
is  mixed  with  the  suspected  oil  in  the  proportion  of  one  part  to  twelve,  the  niix- 
ture  being  occasionally  shaken.  If  the  oil  is  pure,  it  is  converted  after  some  hours 
into  a  yellow  solid  mass ;  if  it  contains  a  minute  proportion,  even  so  small  as  a  twen- 
tieth, of  poppy  or  cotton-seed  oil,  the  resulting  mass  is  much  less  firm  ;  and  a 
tenth  prevents  a  greater  degree  of  consistence  than  oils  usually  acquire  when  they 
concrete  by  cold.  M.  Gobel  has  invented  an  instrument  called  the  elaiometer,  by 
Which  the  smallest  quantity  of  poppy  oil  can  be  detected.  (See  A.  J.  P.,  xvi.  24.) 
According  to  31.  Marchand,  strong  sulphuric  acid  produces  with  poppy  oil  a  lemon- 
yellow  color,  which  rapidly  becomes  darker,  and,  after  ten  or  fifteen  minutes,  is  fol- 
lowed by  tints  of  rose-color  and  bright  violet,  which  are  never  afibrded  with  the  same 
reagent  by  pure  olive  oil.   {Ibid.,  xxvi.  432.)     Within  recent  years  immense  quanti- 

*  The  following  table  gives  the  solubility  of  various  alkaloids  in  olive  oil  as  ascertained  by  Pet- 
tenkoffer.     At  the  ordinary  temperature,  100  parts  of  the  oil  dissolve  of 


Morphine 0-00 

Narcotine 0-25 

Cinchonine 1-00 


Atropine 262 

Veratrine 1"78 


Quinine 4-20 

Strychnine I'OO 

Brucine 1-78 

(J'mrn.  de  Pharm.,  Juin,  1859,  p.  486.) 

f  .For  discussion  of  the  spectra  of  olive  oil,  see  P.  J,  Tr.,  3d  aeries  vii.  22,  110, 
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ties  of  cotton-seed  oil*  have  been  exported  to  Italy,  where  it  is  used  in  the  adulteration 
of  olive  oil.  It  may  be  detected  by  the  following  test  of  Dr.  R.  Codina  Langlies.  In  a 
test-tube,  or  a  small  vial  with  a  ground  glass  stopper,  3  grammes  of  the  oil  to  be 
examined  are  mixed  with  1  gramme  of  the  reagent,  composed  of  three  parts  of 
pure  nitric  acid  at  40°,  and  one  part  of  distilled  water ;  and  the  mixture  is  heated 
on  a  water-bath.  If  the  oil  is  pure,  the  mixture  becomes  clearer,  and  assumes  a 
yellow  color,  as  the  purified  oil ;  if  falsified  by  a  grain  oil,  it  becomes  transparent 
like  pure  oil,  but  acquires  a  red  color.  With  5  per  cent,  of  the  grain  oil,  the  red- 
dii^h  color  is  characteristic,  with  10  per  cent,  it  is  decisive.  The  experiment  does 
not  require  more  than  15  or  20  minutes;  the  change  of  color  persists  for  three 
days.  (Journ.  de  Pharm.,  Janv.  1870,  p.  57.)  The  presence  of  colza  oil  may 
be  detected  by  the  test  of  nitrate  of  silver,  as  stated  under  the  head  of  Oleum 
Amygdalae  Expressum.  M.  Diesel  states  that  the  pure  oil  is  colored  green  by 
common  nitric  acid ;  whereas,  if  mixed  with  rape  oil,  it  is  rendered  of  a  yellowish 
gray  color.  {Arch,  tier  Pharm.,  xlvi.  287.)  According  to  51.  Behrens,  whose  state- 
ment is  confirmed  by  MM.  Guibourt  and  Reveil,  the  presence  of  oil  of  sesamum  is 
known  by  the  beautiful  deep  green  color  immediately  produced,  when  the  suspected 
oil  is  added,  in  equal  weight,  to  a  mixture  of  equal  parts  of  sulphuric  and  nitric 
acids ;  which  acids  cause  with  the  pure  oil,  at  first,  a  bright  yellow  color.  (Journ. 
de  Pharm.,  3e  ser.,  xxiv.  351.)  Merz  proposes  as  a  test  of  olive  oil  to  put  a  few 
drops  on  a  glass  plate  and  maintain  it  for  12  hours  at  a  temperature  of  100°  C. 
(212°  F.).  No  change  occurs  in  pure  oil ;  linsee(^oil  treated  similarly  solidifies,  and 
a  mixture  thickens.  (Dragendorff,  Jahresbericht,  1876,  p.  326.)  For  a  method  of 
detecting  the  oil  of  arachis  {ground  nut  oil)  in  olive  oil,  see  the  Journ.  de  Pharm., 
Janv.  1872,  p.  48.  Immense  quantities  of  lard  oil  are  exported  from  this  country 
to  France  and  employed  in  the  adulteration  of  olive  oil.  The  reaction  with  nitric 
acid  would  probably  serve  to  detect  this  adulteration,  which,  however,  in  a  pharma- 
ceutical point  of  view,  is  of  little  inconvenience.f 

M.  A.  Lailler,  a  French  pharmaceutist,  has  found  in  the  joint  action  of  chromic 
and  nitric  acids  a  test  by  which  he  believes  that  olive  oil  can  be  distinguished  from 
most  other  oils.  If  a  mixture  of  twenty  grains  of  liquid  chromic  acid  and  ten 
grains  of  nitric  acid  of  40°  be  agitated  in  a  glass  tube  with  two  drachms  of  olive 
oil,  there  will  be  no  oxidation  nor  any  disengagement  of  heat,  but  at  the  end  of 
forty-eight  hours,  at  most,  a  beginning  of  concretion,  which  in  some  days  becomes 
complete,  and  is  followed  by  the  entire  absorption  of  the  reagent  by  the  oil,  and  a 
blue  coloration  of  the  latter.  Every  specimen  of  olive  oil  which  does  not  present 
these  phenomena  completely  must  be  considered  as  falsified.  {Journ.  de  Pharm.  et 
de  Chim..  4e  ser.,  i.  187-8.) 

Medical  Properties  and  Uses.  Olive  oil  is  nutritious  and  mildly  laxative,  and 
is  occasionally  given  as  a  feeble  purgative  in  cases  of  irritable  intestines.  Taken 
into  the  stomach  in  large  quantities,  it  serves  to  involve  acrid  and  poi-sonous  sub- 
stances and  mitigate  their  action.  It  has  also  been  recommended  as  a  remedy  for 
worms,  and  is  a  very  common  ingredient  in  laxative  enemata.  Externally  applied, 
it  is  useful  in  relaxing  the  skin,  and  sheathing  irritated  surfaces  from  the  action  of 
the  air;  and  is  much  employed  as  a  vehicle  or  diluent  of  more  active  substances. 
But  the  most  extensive  use  of  olive  oil  is  in  pharmacy,  as  a  constituent  of  liniments, 
ointments,  cerates,  and  phisters. 

The  dose  as  a  laxative  is  from  one  to  two  fluidounces  (30  to  60  C.c). 

Off.  Prep.  Cataplasma  Lini.  Br.;  Charta  Epispastica,  Br.;  Ceratum  Camphorae, 
U.S.;  Ceratum  Cetacei,  U.S.;  Emplastrum  Ammoniaci  cum  Hydrargyro;  Em- 
plastrum  Cerati  Saponis,  Br.;  Emplastrum   Hydrargyri;   Emplastrum  Picis,  £r.; 

*  Of  1 40.340  barrel*,  or  nearly  6,000,000  ^llons,  shipped  from  New  Orleans  during  the  year 
1830,  8S  per  cent,  was  exported  on  orders  from  Europe  to  Mediterranean  and  French  ports,  and 
one-half  of  this  to  It.ily.  This  is  more  than  the  entire  olive  oil  production  of  France,  and  one-fifth 
that  of  Italv  itself.  The  United  States  imports  only  one-tenth  of  this  amount  of  olive  oil  so  called. 
(A.  J.  P.,  July.  1S81.  p.  .^543.) 

■f"  For  the  changes  effected  in  olive  oil,  when  bleached  by  sunlight,  see  A.  J.  P.,  1872,  p.  300. 
These  changes  are  such  as  to  interfere  materially  with  the  action  of  the  ordinary  tests,  as  nitrio 
acid,  sulphuric  acid,  and  caustic  soda. 
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Emplastrum  Plumbi ;  Enema  Magnesias  Sulphatis,  Br.;  Linimentum  AmmoniEe, 
Br.;  Linimentum  Calois,  Br.;  Unguentum  Cantharidis,  Br.;  Unguentum  Diachylon, 
U.  S.;  Unguentum  Hydrargyri  Compositum,  Br.;  Unguentum  Hydrargyri  Ni- 
tratis,  Br.;   Unguentum  Veratrise,  Br. 

OLEUM  PHOSPHORATUM.  U.8.,  Br.    Phosphorated  Oil. 

(O'LE-UM  PHOS-PHO-KA'TtJM.) 

Huile  phosphoree,  Liniment  phosphore,  Fr.;  Phosphorhaltiges  Oel,  G. 

"  Phosphorus,  one  part  [or  four  grains]  ;  Stronger  Ether,  nine  parts  [or  one 
fluidrachm]  ;  Expressed  Oil  of  Almond,  a  sufficient  quantity.,  To  make  one  hundred 
parts  [or  one  fluidounce].  Introduce  a  sufficient  quantity  of  Expressed  Oil  of 
Almond  into  a  flask,  heat  it,  on  a  sand-bath,  to  250°  C.  (482°  F.),  and  keep  it  at 
that  temperature  for  fifteen  minutes.  Then  allow  it  to  cool,  and  filter  it.  Put  ninety 
jiarts  [or  seven  fluidrachms]  of  the  filtered  Oil,  together  with  the  Phosphorus,  pre- 
viously well  dried  by  blotting  paper,  into  a  dry  bottle  capable  of  holding  somewhat 
more  than  one  hundred  parts  [or  one  fluidounce],  insert  the  stopper  and  heat  the 
bottle  in  a  water-bath  until  the  Phosphorus  melts,  agitate  it  until  the  Phosphorus 
is  dissolved,  allow  it  to  cool,  and  add  the  Ether.  Lastly,  transfer  the  solution  to 
small,  glass-stoppered  vials,  which  should  be  completely  filled,  and  kept  in  a  cool 
and  dark  place."    U.  S. 

"  Take  of  Phosphorus,  Oil  of  Almonds,  of  each,  a  sufficiency.  Heat  the  Oil  in 
a  porcelain  dish  to  300°,  and  keep  it  at  this  temperature  for  about  fifteen  nainutes, 
then  let  it  cool,  and  filter  it  throt^h  paper.  Put  four  fluidounces  of  this  Oil  into  a 
stoppered  bottle,  capable  of  holding  four  and  a  half  fluidounces,  and  add  to  it  twelve 
grains  of  Phosphorus.  Immerse  the  bottle  in  hot  water  until  the  Oil  has  acquired 
the  temperature  of  180°,  removing  the  stopper  two  or  three  times  to  allow  the  escape 
of  expanded  air,  then  shake  the  Oil  and  Phosphorus  together  until  the  latter  is  en- 
tirely dissolved."  Br. 

The  U.  S.  process  does  not  diff"er  essentially  from  that  of  the  British.  The  TJ.  S.  P. 
oil  is  a  1  per  cent,  solution,  whilst  the  British  contains  but  0-75  per  cent.*  The 
object  of  heating  the  oil  is  to  expel  air  and  traces  of  water,  which  would  aid  in 
oxidizing  the  phosphorus.  The  ether  not  only  assists  in  the  preservation  of  the 
finished  preparation,  but  is  of  use  in  rendering  the  oil  less  disagreeable  to  the  taste. 
Dr.  E.  R,.  Squibb  passes  a  current  of  carbonic  acid  gas  through  the  oil  contained  in 
the  bottle  that  it  is  to  be  kept  in,  to  expel  the  air  and  prevent  oxidation. 

This  new  oflficinal  is  a  clear  and  colorless  or  but  slightly  colored  oil ;  phosphores- 
cent in  the  dark,  having  the  odor  and  taste  of  phosphorus  quite  distinctly.  It  may 
be  administered  in  the  form  of  an  emulsion,  preferably  the  officinal  almond  emul- 
sion, and  flavored  with  oil  of  bitter  almond,  or  in  capsules  ;  each  minim  contains 
about  yl-g-  of  a  grain  of  phosphorus.  It  aflfords  a  good  way  of  exhibiting  the  drug. 
The  dose  of  the  U.  S.  solution  is  from  three  to  five  minims  (0-18  to  0-3  C.c). 

OLEUM  PICIS  LIQUIDS.   TJ.  8.     Oil  of  Tar. 

(O'LE-UM  Pi'ClS  LIQ'UI-D^— lik'we-de.) 

"  A  volatile  oil  distilled  from  Tar."    U.  S. 
Huile  volatile  de  Goudron,  Fr.;  Theerol,  G. 

This  new  officinal  is  prepared  by  distilling  tar ;  the  residue  left  in  the  still  bein? 
known  as  pitch.  It  represents  thoroughly  the  medicinal  properties  of  tar.  and  is 
preferable  on  account  of  its  less  offensive  taste.   (See  Fix  Liquida.)\    It  is  officinally 

«  It  is  often  desirable  to  be  acquainted  with  the  degree  of  solubility  of  phosphorus  in  the  dif- 
ferent fixed  oils  in  ordinary  use,  in  reference  to  its  exhibition  as  medicine.  The  following  list  is 
taken  from  the  Journal  de  Pharmacie  (Fevr.  1869,  p.  94),  where  it  is  given  on  the  authority  of 
M.  C.  Mere.  The  oils  of  sweet  almonds,  of  olives,  of  sesamura,  and  of  ground-nuts  will  retain,  at 
common  temperatures.  ^  of  their  weight  of  phosphorus.  It  may  even  descend  to  ^^  for  almond 
and  ground-nut  oils  ;  but  it  is  not  prudent,  in  practice,  to  keep  too  n^ar  the  limits  of  snturation. 
The  oils  of  colza  and  flaxseed,  brown  eod-Iiver  oil,  and  neat's  foot  oil,  retained  ^V  "f  t''eir  weight,' 
even  after  eight  days'  exposure  in  a  cellar.  Castor  oil  is  far  removed  from  those  figures,  105  pnrts 
of  it  being  required  to  dissolve  one  of  phosphorus.  The  author  has  observed  no^sensible  differ- 
ence in  the  dissolving  power  of  overheated  and  not  overheated  oils. 

t  Oil  of  Cade.  Oleum  C'ldiuum.  Huile  de  Cade.  French.  This  is  a  kind  of  tar,  obtained  hv 
distillation  per  descenaum,  from  the  interior  reddish  wood  of  Juniperus  communis,  or  more  strictly 
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described  as  "  an  almost  colorless  liquid  when  freshly  distilled,  but  soon  acquiring 
a  dark,  reddish  brown  color,  having  a  strong,  tarry  odor  and  taste,  and  an  acid  re- 
action.    Sp.  gr.  about  0-970.     It  is  readily  soluble  in  alcohol."   U.  aS. 

OLEUM  PIMEXT^.   17. -S.,  5r.     Oil  of  Pimenia.     [OU  of  Allspice  ;\ 

(O'LE-OI  Pi-M£S''T^.) 
Essence  de  Pimeiit  de  la  Jamaique,  Fr.;  Xelkenpfefferol,  O. 

The  berries  yield  from  1  to  more  than  4  per  cent,  of  the  volatile  oil,  which,  as 
found  in  commerce,  is  brownish  red.  and  has  the  odor  and  taste  of  pimenta,  though 
warmer  and  more  pungent.  It  has  a  slightly  acid  reaction.  It  is  said,  when  freshly 
distilled,  to  be  colorless  or  yellowish.  Nitric  acid  reddens  it.  Its  sp.  gr.  is  stated 
at  1*021 ,  but  varies  (about  1040,  IT.  S.).  It  is  readily  soluble  in  alcohol.  With  a 
concentrated  solution  of  potassa  it  forms  a  semi-solid  mass.  It  consists,  like  oil  of 
cloves,  of  two  distinct  oils,  a  lighter  and  heavier,  the  former  of  which  comes  over 
first  in  distillation.  They  may  be  separated  by  distilling  the  oil  from  caustic  potassa. 
The  light  oil  comes  over,  and  the  heavy  remains  combined  with  the  potassa.  The 
latter  may  be  obtained  by  distilling  the  residue  with  sulphuric  acid.  The  light  oil 
is  lighter  than  water,  and  is  a  pure  hydrocarbon.  The  heavy  has  the  acid  property 
of  forming  crystalline  compounds  witii  the  alkalies.  They  are  analogous  to  the  light 
and  heavy  oils  of  cloves.  Indeed,  the  heavy  has  been  found  to  be  identical  with  the 
eugenic  add  of  that  oil.  (See  Oleum  Cari/opht/Ui)  The  oil  of  pimenta  is  given  for 
the  same  purposes  as  the  other  stimulant  aromatic  oils.  The  dose  is  from  three  to 
six  drops  (0-18  to  0-36  Cc). 

OJ".  Prep.  Spiritus  Myrciae,  U.  S. 

OLEUM  RICIXI.  U.S.,  Br.     Castor  Oil. 

(O'LE-CM  Bl-Ci'XI.) 

"  A  fixed  oil  expressed  from  the  seed  of  Ricinus  communis.  Linn^.  (JVaf.  Ord. 
Euphorbiaceae.)"  IT.  S.  "  The  oil  expressed  from  the  seeds  of  Kicinus  communis. 
Linn.     Imported  chiefly  from  Calcutta."  Br. 

Huile de  Ricin,  Fr.;  Ricinnso!.(?./  Olio di  Ricino,  It.;  Oleam  Palms  Christi ;  Acejtede  Ricino,  Sp. 

6V«.6V*.  Male.  Cw/y-c  five-parted.  CoroUanoae.  Stamens  Bumeroxis.  Female. 
Culyx  three-parted.  Corolla  none.  Styles  three,  bifid.  Capsules  three-celled.  Seed 
one.    Willd. 

Ricinus  communis.  Willd.  Sp.  Plant,  iv.  564.  The  castor  oil  plant,  or  palma 
Chrisfi,  attains  in  the  East  Indies  and  Africa  the  character  of  a  tree,  and  rises  some- 
times thirty  or  forty  feet.  In  the  temperate  latitudes  of  North  America  and  Europe 
it  is  annual ;  though  M.  Achille  Richard  saw.  in  the  south  of  France,  in  the  vicinity 
of  Nice,  on  the  sea-coast,  a  small  wood  consisting  entirely  of  what  he  supposed  to 
be  this  species  of  Ricinus.*  The  following  description  applies  to  the  plant  as  culti- 
vated in  cool  latitudes.  The  stem  is  of  vigorous  growth,  erect,  round,  hollow, 
smooth,  glaucous,  somewhat  purplish  towards  the  top,  branching,  and  from  three  to 
eight  feet  or  more  in  height.     The  leaves  are  alternate,  peltate  or  supported  upon 

of  J.  OxycedrHx,  which  grows  in  the  south  of  France,  where  the  *ub?tanc€  is  prepared.  It  is  a 
thick  liquid,  black,  and  of  a  smell  analogons  to  that  of  common  tar.  It  has  long  been  emplojed  in 
the  treatment  of  the  cutaneons  diseases  of  horses,  sheep,  etc.,  and  is  also  applied  bj  the  peasantry 
to  their  own  skin  affections.  More  recentlv.  it  has  acquired  much  reputation  in  these  complaints, 
in  consequence  of  its  extensive  and  successful  use  in  the  hospitals  of  Paris.  M.  Bazin  has  employed 
it  with  success  in  psora,  lichen  agrius,  the  different  scaly  aft'ections,  the  advanced  stage  of  eczema, 
and  favus.  In  most  of  these  complaints  we  have  long  been  in  the  habit  of  employing  common  tar 
ointment,  and  with  probably  equal  success.  A  kind  of  soap  is  prepared  from  the  oil  of  cade,  which 
affords  a  convenient  metho<J  of  applying  it.  In  the  Ed.  ifontUif  Jonrn.,  for  July,  1852  (page  66), 
it  is  stated  that  the  soap  is  m»de  by  distilling  the  tar.  incorporating  the  volatile  oil  obtained  with 
a  fixed  oil,  and  then  saponifying  this  with  so<la.  It  is  in  the  form  of  black  balls,  readily  unites 
with  water,  and  may  be  applied  to  the  surface  like  any  other  soap.  The  best  plan  is  probably  to 
apply  it  at  bedtime,  and  wash  it  off  next  morning.  A  glyeerate  of  tar  has  been  recommended 
for  external  use,  made  by  mixing,  with  the  aid  of  beat,  an  ounce  of  glycerin,  half  a  drachm  of  the 
purftied  oil  of  cade,  and  half  an  ounce  of  powdered  starch.  (Am.  Jonrn.  of  Med.  Sci.,  Jan.  1859.) 

*  While  at  Montpollier,  in  France,  in  the  spring  of  1S61,  Dr.  Geo.  B.  Wood  was  assured  by  Dr. 
Martius.  Professor  of  Botany  in  the  University  of  that  city,  that  the  species  seen  by  Richard  was 
not  the  RiriHHt  eommtini*,  but  the  /?»>i»ih«  A/ricnnus  ;  also  that  all  the  plants  of  the  genus  Ricinus 
growing  wild  on  the  borders  of  the  Mediterranean  were  the  R.  A/rieanu: 
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footstalks  inserted  into  their  lower  disk,  palmate  with  seven-  or  nine-pointed  serrate 
lobes,  smooth  on  both  sides,  and  of  a  bluish  green  color.  The  flowers  are  monoe- 
cious, stand  upon  jointed  peduncles,  and  form  a  pyramidal  terminal  raceme,  of  which 
the  lower  portion  is  occupied  by  the  male  flowers,  the  upper  by  the  female.  Both 
are  destitute  of  corolla.  In  the  male  flowers  the  calyx  is  divided  into  five  oval,  con- 
cave, pointed,  reflected,  purplish  segments,  and  encloses  numerous  stamens,  united 
into  fasciculi  at  their  base.  In  the  female  the  calyx  has  three  or  five  narrow  lanceo- 
late segments ;  and  the  ovary,  which  is  roundish  and  three-sided,  supports  three 
linear,  reddish  stigmas,  forked  at  their  apex.  The  fruit  is  a  roundish  glaucous  cap- 
sule, with  three  projecting  sides,  covered  with  tough  spines,  and  divided  into  three 
cells,  each  containing  one  seed,  which  is  expelled  by  the  bursting  of  the  capsule. 
This  species  of  llicinus  is  a  native  of  the  East  Indies  and  Northern  Africa,  natu- 
ralized in  the  West  Indies,  and  cultivated  in  various  parts  of  the  world,  in  few  coun- 
tries more  largely  than  in  the  Middle  and  Western  United  States.  The  flowers 
appear  in  July,  and  the  seeds  ripen  successively  in  August  and  September.  A  de- 
coction of  the  leaves  is  said  to  be  employed  effectively,  as  a  local  application  to  the 
breast,  for  promoting  the  secretion  of  milk  ;  and  an  infusion  of  the  leaves  has  been 
given  internally,  for  a  similar  purpose,  by  Dr.  Routh,  with  great  supposed  success, 
(^London  Lancet,  Dec.  24,  1859.)  , 

1.  The  Seeds.  These  are  about  as  large  as  a  small  bean,  oval,  compressed,  obtuso 
at  the  extremities,  very  smooth  and  shining,  and  of  a  grayish  or  ash  color,  marbled 
with  reddish  brown  spots  and  veins.  At  one  end  of  the  seed  is  a  small  yellowish 
tubercle,  from  which  an  obscure  longitudinal  ridge  proceeds  to  the  opposite  extremity, 
dividing  the  side  upon  which  it  is  situated  into  two  flatfish  surfaces.  In  its  general 
appearance  the  seed  is  thought  to  resemble  the  insect  called  the  tick,  the  Latin  nanje 
of  which  has  been  adopted  as  the  generic  title  of  the  plant.  Its  variegated  color 
depends  upon  a  very  thin  pellicle,  closely  investing  a  hard,  brittle,  blackish,  tasteless, 
easily  separated  shell,  within  which  is  the  kernel,  highly  oleaginous,  of  a  white  color, 
and  a  sweetish  taste,  succeeded  by  a  slight  degree  of  acrimony.  The  seeds  easily 
become  rancid,  and  are  then  unfit  for  the  extraction  of  the  oil,  which  is  acrid  and 
irritating.  In  100  parts  Greiger  found,  exclusive  of  moisture,  23-82  parts  of  envelope, 
and  69-09  of  kernel.  These  69-09  parts  contained  461 9  of  fixed  oil,  2  40  of  gum, 
20  00  of  starch  and  lignin,  and  0-50  of  albumen.  Mr.  Henry  Bower  could  find  no 
starch,  but  separated  from  the  seeds  an  albuminoid  principle,  which  acted  with  amyg- 
dalin  and  water  like  emulsin,  producing  the  odor  of  oil  of  bitter  almond,  though 
in  a  less  degree.  {A.  J.  P.,  xxvi.  203.)  It  is  highly  probable  that  it  is  this  principle 
which,  acting  as  a  ferment  on  the  oily  matter  of  the  seeds,  gives  rise  to  cliangos  in 
its  nature  which  render  them  rancid.  Mr.  G.  J.  Scattergood  found  the  odor  of 
castor  oil  to  be  developed  in  the  beans  when  bruised  with  water,  and  much  more 
powerfully  in  those  long  kept  than  in  the  fresh.  The  water  distilled  from  the  seeds 
has  a  peculiar  nauseous  odor,  quite  distinct  from  that  of  the  oil.  {Ibid.,  xxviii.  207.)* 

Taken  internally  the  seeds  are  powerfully  cathartic,  and  often  emetic.  Two  are 
sufficient  to  purge  with  great  violence,  and  three  have  taken  life  in  the  adult.   This 

*  Ricinine  or  Ricinia.  Professor  Tuson  announced  the  discovery  in  the  seeds  of  a  peculiar  nlka- 
loid,  which  he  named  ricinine.  To  obtain  it,  the  crushed  seeds  are  exhaufted  by  .successive  portions 
of  boiling  water;  the  decoction  is  filtered  through  wet  muslin;  the  filtered  liquor  is  evapovntod  to 
dryness  over  a  water-bath ;  the  extract  thus  obtained  is  exhausted  by  boiling  alcohol ;  the  alcDliolio 
solution  is  allowed  to  cool,  then  filtered  to  separate  a  little  resinous  matter,  and  lastly  concentrated 
and  permitted  to  stand.  In  the  course  of  some  hours,  a  mass  of  nearly  white  crystals  is  dcpo.«ited, 
which  when  rearystallized  from  alcohol,  and  decolorized  by  animal  charcoal,  are  the  alkaloid  in  a 
pure  state.  Rieinine  crystallizes  in  rectangular  prisms  and  tables,  has  a  feebly  bitter  taste,  some- 
what resembling  that  of  bitter  almonds,  is  fusible  and  crystallizes  on  cooling,  volatilizable  unchanged, 
inflammable,  soluble  most  readily  in  water  and  alcohol,  and  very  slightly  in  ether  or  benzol.  Heated 
with  hydrate  of  potassa  it  evolves  ammonia,  and  therefore  contains  nitrogen.  It  appears  to  com- 
bine with  sulphuric,  nitric,  and  hydrochloric  acids.  But  a  more  accurate  investigation  is  needed, 
before  it  can  be  admitted  to  be  undoubtedly  a  distinct  and  pure  alkaloid.  A  minute  quantity  is 
said  to  be  obtained  from  castor  oil  by  shaking  it  with  water,  evaporating  the  liquid,  treating  the 
residue  with  boiling  benzol,  and  allowing  the  solution  to  evaporate  spontaneously.  Professor 
Tuson  does  not  claim  for  the  new  alkaloid  the  possession  of  purgative  properties.  Two  grains 
given  to  a  rabbit  produced  no  observable  effect.  Prof.  E.  S.  Waynn  obtained  from  the  leaves  of 
lUrinus  communis  a  substance  apparently  identical  with  Tuson's  ricinine,  but  he  does  not  consider 
it  to  be  an  alkaloid.  {A.J.  P.,  1874,  p.  97.) 
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property  depends  upon  an  acrid  principle,  which,  accordine  to  Guibourt,  pervades 
the  whole  kerael,  in  connection  with  the  oil.  The  integuments  of  the  seeds  have 
been  proved  to  be  inert.  This  principle  is  considered  by  some  as  volatile,  and  is 
said  to  be  dissipated  by  the  heat  of  boiling  water.  This  view  is  strengthened  by 
the  experiments  of  Mr.  Scattergood  above  referred  to ;  as  the  water  distilled  from 
the  seeds  proved  decidedly  purgative  in  the  dose  of  half  a  fluidounce,  and  in  twice 
the  quantity  both  purged  and  vomited.  The  same  experimenter  found  that  the 
residue,  after  the  seeds  had  been  exhausted  by  ether  and  alcohol,  was  inert  in  the 
dose  of  28  grains  ;  and  the  ethereal  extract  proved  a  mild  cathartic  in  the  dose  of 
from  two  to  five  fluidrachms.  After  expression  of  the  oil,  and  treatment  with  pure 
alcohol,  M.  Calloud  found  the  residue  to  be  powerfully  emetic  in  the  quantity  of  30 
grains,  taken  in  two  doses.  (Journ.  de  Pharm.,  3e  ser.,  xiv.  190.)*  E.  L.  Boerner 
(J..  J.  P.,  1876,  p.  481)  obtained  butyric  acid  by  macerating  the  exhausted  marc 
of  the  seeds  with  water  until  decomposed.  M.  Parola  states  that  ether  also  is  in- 
capable of  extracting  the  acrid  emetic  principle  from  the  seeds.  At  a  temperature 
much  above  100°  C.  (212°  F.)  the  oil  itself  becomes  altered  and  acrid. 

2.  The  Oil.  This  may  be  extracted  from  the  seeds  in  three  ways:  1,  by  decoction  ; 
2,  by  expression ;  and,  3.  by  the  agency  of  alcohol  or  other  solvent. 

The  process  by  decoction,  which  has  been  practised  in  the  East  and  West  Indies, 
consists  in  bruising  the  seeds,  previously  deprived  of  their  husk,  and  then  boiling 
them  in  water.  The  oil.  rising  to  the  surface,  is  skimmed  or  strained  off.  and  after- 
wards again  boiled  with  a  small  quantity  of  water  to  dissipate  the  acrid  principle. 
To  increase  the  product  it  is  said  that  the  seeds  are  sometimes  roasted.  The  oil  is 
thus  rendered  brownish  and  acrid ;  and  the  same  result  takes  place  in  the  second 
boiling,  if  care  is  not  taken  to  suspend  the  process  soon  after  the  water  has  been 
evaporated.  Hence  it  happens  that  the  West  India  oil  has  generally  a  brownish 
color,  an  acrid  taste,  and  irritating  properties. 

The  oil  is  obtained  in  this  country  by  expression.  The  following,  as  we  have  been 
informed,  are  the  outlines  of  the  process  usually  employed  by  those  who  prepare  it 
on  a  large'scale.  The  seeds,  having  been  thoroughly  cleansed  from  the  dust  and 
fragments  of  the  capsules  with  which  they  are  mixed,  are  conveyed  into  a  shallow 
iron  reservoir,  where  they  are  submitted  to  a  gentle  heat  insufficient  to  scorch  or  de- 
compose them,  and  not  greater  than  can  be  readily  borne  by  the  hand.  The  object 
of  this  step  is  to  render  the  oil  sufficiently  liquid  for  easy  expression.  The  seeds  are 
then  introduced  into  a  powerful  hydraulic  press.  A  whitish  oily  liquid  is  thus  ob- 
tiiined,  which  is  transferred  to  clean  iron  boilers,  supplied  with  a  considerable  quan- 
tity of  water.  The  mixture  is  boiled  for  some  time,  and,  the  impurities  being 
skimmed  off  as  they  rise  to  the  surface,  a  clear  oil  is  at  length  left  upon  the  top  of  the 
water,  the  mucilage  and  starch  having  been  dissolved  by  this  liquid,  and  the  albumen 
coagulated  by  the  heat.  The  latter  ingredient  forms  a  whitish  layer  between  the 
oil  and  the  water.  The  clear  oil  is  now  carefully  removed  ;  and  the  process  is  com- 
pleted by  boiling  with  a  minute  proportion  of  water,  and  continuing  the  application 
of  heat  till  aqueous  vapor  ceases  to  rise,  and  till  a  tmaW  portion  of  the  liquid,  taken 
out  in  a  vial,  continues  perfectly  transparent  when  it  cools.  The  effect  of  this  last 
operation  is  to  clarify  the  oil,  and  to  render  it  less  irritating  by  driving  off  the  rfcrid 
volatile  matter.  But  much  care  is  requisite  not  to  push  the  heat  too  far ;  as  the  oil 
then  acquires  a  brownish  hue,  and  an  acrid  peppery  taste.  After  the  completion 
of  the  process,  the  oil  is  put  into  barrels,  and  sent  into  the  market.  See  article  on 
the  preparation  of  castor  oil  (A.  J.  P.,  1879.  p.  481).  There  is  reason,  however, 
to  believe  that  much  of  the  American  oil  is  prepared  by  merely  allowing  it  to  stand 
for  some  time  after  expression,  and  then  drawing  off  the  supernatant  liquid.  One 
bushel  of  good  seeds  yields  five  or  six  quarts,  or  about  25  per  cent.,  of  the  best  oil. 
If  not  carefully  prepared,  it  is  apt  to  deposit  a  sediment  upon  standing ;  and  the 

*  A  case  is  reported  in  the  Arehipe*  Gentralet  de  Mideeine  (Mars,  1869.  p.  284),  by  Prof.  Hoax£ 
de  I'Aubnoit,  in  which  a  middle-aged  woman  was  fatally  poisoned  by  from  6  to  10  grammes  of  the 
seed*  of  the  castor-oil  plant.  After  taking  them  she  was  very  speedily  seised  with  violent  vomiting 
.•>nd  parjring.  with  bloody  stools,  which  continued  almost  incessantly  for  fire  days,  when  she  died. 
Kxaminiition  showed  signs  of  violent  inflammation  of  the  alimentary  canal,  especially  of  the  small 
intestines. 
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apothecary  may  find  it  necessary  to  filter  it  through  coarse  paper  before  dispensing 
it.  Perhaps  this  may  be  owing  to  the  plan  just  alluded  to  of  purifying  the  oil  by 
rest  and  decantation.  We  have  been  told  that  the  oil  in  barrels  usually  deposits 
in  cold  weather  a  copious  whitish  sediment,  which  is  redissolved  when  the  tempera- 
ture rises.  A  large  proportion  of  the  drug  consumed  in  the  eastern  section  of  the 
Union  has  been  derived,  byway  of  New  Orleans,  from  Illinois  and  the  neighboring 
States,  where  it  has  been  at  times  so  abundant  that  it  has  been  used  for  burning  in 
lamps,  and  for  lubricating  machinery.*  According  to  the  census  reports,  there  wero 
manufactured  in  the  United  States  in  the  year  1880,  893,802  gallons  of  castor  oil, 
valued  at  $790,741.t 

The  process  for  obtaining  castor  oil  by  means  of  alcohol  has  been  practised  in 
France ;  but  the  product  is  said  to  become  rancid  more  speedily  than  that  procured 
in  the  ordinary  mode.  Such  a  preparation  has  been  employed  in  Italy,  and  i.-j 
asserted  to  be  leSs  disagreeable  to  the  taste,  and  more  effective,  than  the  common  oil 
obtained  by  expression.  According  to  M.  Parola,  an  ethero-alcoholic  extract,  and 
an  ethereal  or  alcoholic  tincture  of  the  seeds,  operate  in  much  smaller  doses  than  the 
oil,  and  with  less  disposition  to  irritate  the  bowels  or  to  cause  vomiting.  (See  Am. 
Jouni.  of  Med.  ScL,  N.  S.,  xiii.  1-43.) 

Properties.  Pure  castor  oil  is  a  thick,  viscid,  colorless  liquid,  with  little  or  no 
odor,  and  a  mild  though  somewhat  nauseous  taste,  followed  by  a  slight  sense  of 
acrimony.  As  found  in  the  shops  it  is  often  tinged  with  yellow,  and  has  an  un- 
pleasant smell ;  and  parcels  are  sometimes  thougli  rarely  met  with  of  a  brownish 
color  and  hot  acrid  taste.  It  does  not  readily  congeal  by  cold.  When  exposed  to 
the  air  it  slowly  thickens,  without  becoming  opaque.  ■"  When  cooled,  it,  becomes 
thicker,  generally  depositing  white  granules,  and  at  about  — 18°  C.  (04°  F.)  it  con- 
geals to  a  yellowish  mass."  U.  S.  It  is  heavier  than  most  of  the  other  fixed  oils  ; 
its  sp.  gr.  having  been  stated  to  be  0-969  at  55°  F.  (0950  to  0-970,  V.  S.).  It  differs 
also  from  other  fixed  oils  in  being  soluble  in  all  proportions  in  cold  absolute  alcohol. 
Weaker  alcohol,  of  the  sp.  gr.  0-8125,  takes  up  about  three-fifths  of  its  weight.  It 
has  been  supposed  that  adulterations  with  other  fixed  oils  might  thus  be  detected, 
as  the  latter  are  much  less  soluble  in  that  fluid  ;  but  Pereira  haa  shown  that  castor 
oil  has  the  property  of  rendering  a  portion  of  other  fixed  oils  soluble  in  alcohol ; 
'so  that  the  test  cannot  be  relied  on.  (P.  J.  Tr.,  ix.  498.)  Such  adulterations, 
however,  are  seldom  practised  in  this  country.;];     Castor  oil  is  soluble  also  in  ethur, 

*  For  a  particular  account  of  the  mode  of  cultivating  the  castor-oil  plant  and  preparing  the  oil 
ia  the  Western  State?,  see  a  paper  by  Prof.  Procter  in  A.  J.  P.  (xxvii.  99). 

f  Ilalian  Castor  Oil.  The  castor  oil  plant  is  cultivated  throughout  Italy,  but  especially  in  the 
neighborhood  of  Verona,  where  the  oil  is  prepared  with  great  care,  and  is  remarkably  free  from 
the  peculiar  odor  and  taste  which  render  this  medicine  so  repulsive  to  many  palates.  As  it  is 
highly  desirable,  for  certain  purposes,  that  the  oil  should  be  as  free  from  these  properties  as  pos- 
sible, though  as  a  mere  purgative  perhaps  less  powerful  when  deprived  of  them,  it  is  a  point 
worthy  of  investigation,  why  it  is  that  the  Italian  oil  is  superior  to  most  if  not  all  other  commer- 
cial varieties  of  the  oil  in  these  respects.  The  following  facts  in  relation  to  the  mode  of  preparing 
the  oil  practised  at  Verona,  published  by  Mr.  II.  Groves,  of  Florence,  acquire  on  this  account  a 
special  value.  One  point  of  importance  is  that  the  seeds  are  used  fresh,  as  the  oil  rapidly  becomes 
rancid  in  them  when  kept.  Another  fact  is  that  the  seeds  are  entirely  deprived  of  their  coating 
before  being  submitted  to  pressure.  This  is  effected  by  passing  them  between  two  revolving 
wooden  rollers,  with  a  winnowing  machine  beneath;  and,  to  secure  the  complete  absence  of  in- 
tegument, they  are  afterwards  assorted  by  the  hand  ;  all  being  rejected  which  are  not  perfectly 
decorticated.  They  are  then  put  into  hempen  bags,  which  are  arranged  in  layers,  with  a  sheet  of 
iron  heated  to  90°  F.  between  them,  so-as  to  enable  the  oil  to  flow.  Lastly,  they  are  submitted  to 
pressure  in  hydraulic  presses.  The  oil  which  now  flows  is  of  the  finest  quality.  An  inferior  kind 
is  obtained  by  jjressing  the  marc  at  a  somewhat  higher  heat.  (P.  J.  Tr.,  Oct.  1866.) 

I  Cohesion  Jiijures  an  a  means  of  testiiif/  liquids.  A  mode  of  testing  oily  or  resinous  liquids  has  been 
proposed  by  Mr.  Charles  Tomlinson,  which  is  applicable  to  this  oil,  and  may  succeed  when  purely 
chemical  methods  fail.  When  one  liquid  is  dropped  on  the  surface  of  another,  there  are  often 
curious  figures  produced,  as  the  drop  spreads  out  on  the  surface  of  the  liquid  upon  which  it  falls, 
occasioned  by  the  conflict  between  the  cohesion  of  the  drop  and  the  forces  which  cause  its  diffusion. 
These  the  author  calls  coAp«(o» /7(/in'e>f.  As  a  general  rule,  each  liquid  has  its  own  characteristic 
figures,  which  are  modified  by  the  admixture  of  other  liquids,  and  thus  the  means  are  afforded  of 
testing  not  only  the  identity  of  any  suspected  liquid,  but  al.«o  its  purity.  To  one  not  acquainted 
with  the  characteristic  cohesion  figures,  it  would  be  sufiicicnt  to  try  the  experiment  with  a  speci- 
men known  to  be  pure,  and  then  to  compare  with  the  figure  it  forms,  those  formed  by  the  specimen 
to  be  tested.    The  experiment  should  always  be  made  under  precisely  similar  circumstances.    In 
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and  in  its  weight  of  glacial  acetic  acid.  Its  proximate  composition  *  has  been  re- 
peatedly investigated.  By  saponification  it  yields  several  fatty  acids,  one  of  which 
appears  to  be  palmitic  acid,  CjgHjjOj,  but  the  prevailing  acid  is  ricinoleic  acid, 
CjgHj^Oj,  which  is  solid  below  0"^  C,  does  not  solidify  in  contact  with  the  air  by  ab- 
sorption of  oxygen,  and  is  not  homologous  with  oleic  or  linoleic  acid,  neither  of 
which  is  found  in  castor  oil.  Castor  oil  is  thickened  if  warmed  with  1  part  of 
starch  and  5  parts  of  nitric  acid  (sp.  gr.  1*25),  ricinela'idin.  being  formed.  From 
this  ricinelaidic  acid  may  be  obtained  in  brilliant  crystals.  Ricinoleic  acid  is  con- 
verted by  caustic  potassa  into  caprylic  alcohol  and  sebacic  acid,  with  disengagement 
of  hydrogen  ;  and  the  same  products  are  obtained  by  the  reaction  of  potassa  with  the 
oil  itself.  (See  Journ.  de  Pharm.,  Aout,  1855,  p.  113.)  Its  purgative  property  is 
supposed  by  MM.  Bussy  and  Lecanu  to  belong  essentially  to  the  oil,  and  not  to  any 
distinct  principle  which  it  may  hold  in  solution.  According  to  M.  O.  Popp,  castor 
oil  difi"ers  from  all  other  fixed  oils  in  turning  the  plane  of  polarized  light  to  the  right. 
{A.J.  P.,  Aug.  1871,  p.  354;  from  Arch,  de  Pharvi.,  1871.)  Various  substances 
containing  coloring  principles  which  they  yield  to  castor  oil  produce  beautiful  fluo- 
rescence in  that  fluid  when  heated  with  it ;  such  as  logwood,  turmeric,  camwood,  etc. 
(Charles  Horner,  P.  J.  Tr.,  Oct.  1874,  p.  282.) 

Castor  oil  which  is  acrid  to  the  taste  may  sometimes  be  rendered  mild  by  boiling 
it  with  a  small  proportion  of  water.  If  turbid,  it  should  be  clarified  by  filtration 
through  coarse  paper.  Oq  exposure  to  the  air,  it  is  apt  to  become  rancid,  and  is 
then  unfit  for  use. 

Medical  Properties  and  Uses.  Good  castor  oil  is  a  mild  and  speedy  cathartic, 
usually  operating  with  little  griping  or  uneasiness,  and  evacuating  the  contents  of 
the  bowels  without  much  increasing  the  alvine  secretions.  Hence  it  is  particu- 
larly applicable  to  constipation  from  collections  of  indurated  faeces,  and  to  cases  in 
which  acrid  substances  have  been  swallowed,  or  acrid  secretions  have  accumulated 
in  the  bowels.  From  its  mildness  it  is  also  especially  adapted  to  diseases  attended 
with  irritation  or  inflammation  of  the  bowels ;  as  c-olic,  diarrhoea,  dysentery,  and 
enteritis.  It  is  habitually  resorted  to  in  cases  of  pregnant  and  puerperal  women, 
and  is  decidedly,  as  a  general  rule,  the  best  and  safest  cathartic  lor  children.  In- 
fants usually  require  a  larger  relative  dose  than  adults. 

The  dose  for  an  adult  is  half  a  fluidounce  (15  C.c),  for  an  infant  from  one  to 
three  or  four  fluidrachms  (375-1 1*25-15  C.c).  It  is  difficult  of  administration, 
from  its  peculiarly  disagreeable  taste,  and  from  its  clamminess  and  adhesiveness  to 
the  mouth.  In  a  few  cases,  the  disgust  which  it  excites  is  utterly  unconquerable 
by  any  eifort  of  resolution.  A  common  method  of  disguising  the  drug  is  to  give 
it  floating  in  mint  or  cinnamon  water ;  but  that  which  we  have  found  upon  the 
whole  the  least  off"ensive,  is  to  give  it  floating  on  the  froth  of  sarsaparilla  syrup 
mixed  with  carbonic  acid  water.  Ir'ome  take  it  in  wine,  or  spirituous  liquors,  or  the 
froth  of  porter;  but  these  are  often  contraindicated  by  their  stimulant  property. 
An  excellent  method  is  to  mix  it  with  an  equal  amount  of  glycerin  and  strongly 
aromatize  with  a  volatile  oil.  It  separates  on  standing,  but  can  readily  be  reincor- 
porated by  shaking.  When  the  stomach  is  unusually  delicate,  the  oil  may  be  made 
into  an  emulsion  with  mucilage  or  the  yolk  of  an  egg,  loaf  sugar,  and  an  aromatic  water. 
Tragacanth  has  been  recommended  as  producing  a  better  emulsion  than  gum  arable. 
Laudanum  may  be  added  in  cases  of  intestinal  irritation.  Castor  oil  may  also  be 
beneficially  used  as  an  enema,  in  the  quantity  of  two  or  three  fluidounces  (60  or  90 
C.c),  mixed  with  some  mucilaginous  liquid.  It  has  been  recommended  as  a  local 
application  to  the  breasts  of  nursing  women,  to  promote  the  secretion  of  milk. 

reference  to  cistor  oil,  it  shoald  be  dropped  from  the  end  of  a  ginss  rod  upon  the  surface  of  perfectly 
clear  water,  in  a  glass  vessel  scrupulously  clean  ;  as  any  imperfection  in  these  refpects  might  inter- 
pose a  physical  impediment  to  the  success  of  the  experiment.  (Chem.  Xeica,  Feb.  13,  1864,  p.  79. 
See  also  .4.  J.  P.,  July,  1S64.) 

Effect  I'll  liyhi.  Another  test  for  castor  oil  is  its  influence  on  polarized  light.  The  fixed  oila 
generally  have  listle  or  no  power.  Castor  oil  deviates  the  plane  of  polarization  to  the  right,  but 
loses  this  jiroperty  if  he.ited  to  270°  C.  (518°  F.).  (Journ.  de  Pharm.,  Xov.  1861,  p.  .S39.) 

*  When  distilled  in  vacuo  it  yields  at  first  about  one-third  of  its  volume  of  nearly  pure  oenanthol, 
and  after  this,  with  great  rise  of  temperature,  a  crystallizing  body  belonging  to  the  oleic  acid  group 
and  having  the  formula  CuHmOj.  {A.  J.  P.,  1878,  p.  182.) 
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Though  apt  to  become  rancid  by  itself,  it  loses  much  of  its  susceptibility  when, 
mixed  with  lard ;  and  some  drujrgists  are  said  to  use  it  as  a  substitute  for  olive 
oil  in  ointments  and  cerates.  But  the  slightly  irritating  properties  of  even  the 
mildest  castor  oil  render  it  unfit  for  those  preparations  which  are  intended  to  alle- 
viate irritation. 

Qlf.  Piep.  Collodium  Flexile,  U.  S.;  Linimentum  Sinapis  Compositum,  Br.; 
Pilula  Hydrargyri  Subchloridi  Composita,  Br. 

OLEUM  ROS^.  C/./Sf.     Oil  of  Rose. 

(O'LE-tJM  R0'§^.) 

"  A  volatile  oil  distilled  from  the  fresh  flowers  of  Rosa  damascena.  Miller.  (N^at. 
Onl.  Rosaceae,  Roseae.)"  U.S. 

Oleum  Rosarulu;  Attar,  Otto  of  Rose;   Essence  de  Rose,  Fr.;  Rosenol,  G. 

Tills  is  commonly  called  attar,  otto,  or  essence  of  roses.  It  is  prepared  on  a  large 
scale  in  Turkey  in  Europe,  especially  in  the  Balkan  Mountains,  in  Egypt,  Persia, 
Cashmere,  India,  and  other  countries  of  the  East ;  but  European  and  American 
commerce  is  at  present  supplied  chiefly  from  the  region  constituting  the  southern 
slope  of  the  Balkans.  Kizanlik  is  said  to  be  the  district  in  which  the  oil  is  most 
largely  produced ;  500,000  metticals  (about  3000  avoirdupois  pounds)  being  at 
present  the  animal  amount  obtained.  The  roses  are  gathered  in  May,  and  are  dis- 
tilled with  tlie  green  leaves  of  the  calyx.  They  are  put,  to  the  amount  of  30  or  60 
pounils,  into  a  tinned  copper  boiler  of  the  capacity  of  about  150  pounds.  The  heat  is 
applied  over  an  open  fire,  and  a  boiling  temperature  is  continued  for  two  hours,  when 
the  first  part  of  the  distilled  fluid  is  returned  to  the  boiler,  and  the  process  is  con- 
tinued to  completion.  The  oil  collects  on  the  top  of  the  water  in  the  receiver,  where 
it  is  removed  from  time  to  time  as  it  accumulates,  (f.  J.  Tr.,  June,  1872,  p.  1051.) 
In  the  south  of  France  it  is  prepared  in  sm  ill  quantities  by  distilling  the  petals  of 
the  rose  with  water.  The  oil  concretes  and  floats  upon  the  surface  of  the  water 
when  it  cools.  The  precise  species  of  rose  from  which  the  oil  is  extracted  is  not  in 
all  instances  certainly  known;  but  it  is  said  to  be  obtained  from  R.  damascena  in 
Northern  India,  R.  moschata  in  Persia,  and  R  centifolia  ( provincialis)  in  the 
north  of  European  Turkey.  Dr.  Hochstell  of  the  Vienna  University,  who  trav- 
elled in  the  region  of  the  rose-culture,  and  from  whose  paper  the  facts  just  men- 
tioned were  chiefly  derived,  states  that  the  most  important  species  cultivated  in  the 
valley  of  Kizanlik  are  R.  damascena,  R.  sempervlva,  and  R.  moschata.  It  is  fur- 
nished in  very  minute  proportion ;  not  more  than  three  drachms  having  been  ob- 
tained by  Colonel  Poller,  in  Hindostan,  from  100  lbs.  of  the  petals.  It  is  usuafly 
importi3d  in  small  bottles,  and  is  very  costly.*  Oil  of  rose  is  said  to  be  prepared 
in  Macedonia  by  crushing  the  petals  in  mills,  expressing  the  fluid  part,  filtering  it, 
and  tlien  exposing  it  to  the  sun  in  small  glass  vessels.  The  oil  gradually  collects 
on  the  surface  of  the  liquid,  and  is  removed.  (Pharm.  Centralh.,  1847,  p.  783.) 
Landerer  states  that  at  Damascus  and  other  parts  of  Asia  Minor  the  oil  is  pre- 
pared by  dry  distillation.  The  buds  being  collected  before  sunrise  are  placed  in  a 
glass  retort ;  and  the  distillation  is  eff'ected  by  a  salt-w.nter  bath,  care  being  taken  so 
to  regulate  the  heat  as  not  to  scorch  the  petals.  The  water  of  the  fresh  roses 
and  their  oil  come  over  together,  and  the  latter  floating  on  the  top  is  readily 
separated. 

Oil  of  rose  is  nearly  colorless,  or  presents  some  shade  -of  green,  yellow,  or  red ; 
but,  according  to  Poller,  the  color  is  no  criterion  of  its  value.  It  is  concrete  below 
80°  F.,  and  becomes  liquid  between  84°  and  86°  F.  Its  odor  is  very  powerful  and  dif- 
fusive. At  90°  F.  its  sp.  gr.  is  0-832.  Alcohol  dissolves  it,  though  not  freely  when 
cold.  "  A  slightly  acid  reaction.  Sp.  gr.  about  0-860.  It  is  but  slightly  soluble 
in  alcohol.  When  slowly  cooled  to  near  10°  C.  (50°  F.),  the  Oil  becomes  a  trans- 
parent solid,  interspersed  with  numerous,  slender,  shining,  iridescent,  scale-like  crys- 
tals.    When  rapidly  cooled  to  12-5°  C.  (545°  F.),  it  congeals  to  a  solid  mass  of 

*  For  an  necount  by  Dr.  R.  Bauer,  of  Constantinople,  of  oil  of  roues,  its  production,  properties, 
adulteration,  etc.,  see  P.  J.  Tr.,  Dec.  1867,  p.  286;  also  A.  J.  P.,  1881,  p.  367. 
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light,  feathery,  shining  scales  or  plates,"  U.  S.  It  consists  of  two  oils,  one  liquid, 
the  other  concrete  at  ordinary  temperatures.  These  may  be  separated  by  freezing 
the  oil,  and  compressing  it  between  folds  of  blotting  paper,  which  absorbs  the  liquid 
oil,  and  leaves  the  concrete  or  stearoptene.  The  latter  consists  exclusively  of  carbon 
and  hydrogen  ;  the  former,  of  these  with  oxygen.  The  odor  resides  exclusively  in 
the  liquid  oil,  the  pure  stearoptene  being  scentless. 

Sandal-wood  oil,  other  volatile  oils,  fixed  oils,  spermaceti,  etc.,  are  said  to  be  added 
almost  universally  as  adulterations.  The  volatile  additions  may  be  detected  by  not 
being  concrete;  the  fixed,  by  the  greasy  stain  they  leave  on  paper  when  heated. 
Guibourt  has  ofiered  certain  tests  by  which  he  thinks  the  purity  of  the  oil  may  be 
determined.  (See  A.  J.  P.,  xxi.  318.)  A.  Ganswindt  recommends  the  following 
tests.  Agitate  1  drop  of  the  oil  with  45  Gm.  of  warm  water,  and  sprinkle  the  solu- 
tion in  a  moderately  warm  room,  which  will  soon  be  filled  with  a  rose  odor,  in 
which  foreign  odors  may  be  detected  without  difficulty.  An  adulteration  with  a 
fixed  oil  produces  a  permanent  grease  stain  upon  paper,  and  spermaceti  is  left  behind 
on  the  evaporation  of  a  few  drops  of  the  oil  from  a  watch  crystal  in  a  water-bath. 
On  mixing  a  few  drops  of  pure  oil  of  rose  with  an  equal  bulk  of  sulphuric  acid, 
the  rose  odor  is  not  changed,  but  oils  used  for  adulteration  change  their  odor,  which 
becomes  apparent  in  the  rose  odor.  Or  5  drops  of  the  oil  are  mixed  in  a  dry  test- 
tube  with  20  drops  of  pure  concentrated  sulphuric  acid  ;  when  the  mixture  is  cool 
it  is  agitated  with  20  Gm.  of  absolute  alcohol,  when  a  nearly  clear  solution  should 
be  obtained,  which,  heated  to  boiling,  remains  clear  yellowish  brown  on  cooling. 
In  the  presence  of  the  oils  of  rose-geranium,  palma  rosa,  etc.,  the  alcoholic  mixture 
is  turbid,  and  on  standing  separates  a  deposit  without  beccmintr  clear.  (^Set/ens. 
Zlg.,  1881,  p.  32  ;  A.  J.  P.,  May,  1881.)  It  is  said  that  the  oil  of  one  of  the 
sweet-scented  Pelargoniums,  perhaps  the  rose-geranium,  is  much  employed  in  Tur- 
key for  the  purpose  of  adulteration ;  and  this  is  undoubtedly  correct.  According 
to  Mr.  Hanbury,  who  appears  to  have  thoroughly  investigated  the  subject,  two  sub- 
stances especially  are  used  in  Constantinople  for  adulterating  the  oil ;  one  sperma- 
ceti, the  other  a  volatile  oil,  produced  by  certain  grasses  in  the  East  Indies  belonging 
to  the  genus  Andropogon,  large  quantities  of  which  are  exported  from  Bombay, 
partly  directly  to  Europe,  partly  through  the  Arabian  Gulf,  whence  it  reaches  Con- 
stantinople. The  same  oil  is  imported  into  London  under  the  name  of  Turkish 
essence  of  geranium,  or  geranium  oil.* 

A  test  of  the  genuineness  of  oil  of  rose  has  been  proposed  by  Hager,  consisting 
in  the  action  of  strong  sulphuric  acid,  which,  added  in  the  quantity  of  twenty  drops 
to  five  drops  of  the  oil,  produces  a  reddish  brown  mixture,  which,  if  shaken  when 
cold  with  three  drachms  of  absolute  alcohol,  will,  if  the  oil  be  pure,  change  into  a 
tolerably  clear  yellowish  brown  solution,  remaining  clear  if  heated  to  ebullition  ; 
whereas,  if  the  oil  be  adulterated,  the  mixture  will  continue  very  cloudy,  and  some- 
times a  deposit  will  form.  Professor  Redwood,  however,  on  trying  the  test,  did  not 
find  it  satisfactory.  {P.  J.  Tr.,  Feb.  1866,  p.  424.) 

According  to  Baur,  the  best  tests  of  the  purity  of  the  oil  are  found  in  its  congeal- 
ing, in  five  minutes,  at  a  temperature  of  12-5°  C.  (54-5°  F.),  and  its  crystallizing, 
as  a  solid  mass,  in  light,  shiny  plates,  present  everywhere  throughout  the  liquid. 
These  crystals  are  truncated  semi-sided  prisms,  the  angles  of  which  are  unequal,  and 
which  must  be  classed  in  the  rhombic  system.  This  stearoptene,  melted,  and 
allowed  to  cool,  crystallizes  in  a  manner  so  complete  that  the  microscope  can  readily 
reveal  the  presence  of  foreign  substances,  such  as  spermaceti,  fatty  bodies,  wax, 
and  other  analogous  amorphous  substances.  (See  Journ.  de  Pharm.  et  de  Chim., 
Juillet,  1869,  p.' 30.) 

Oil  of  rose  may  be  added,  as  a  grateful  perfume,  to  various  spirituous  prepara- 
tions for  internal  use,  and  to  cerates  and  ointments. 

*  0(7  of  Rhndhtm.  This  is  said  to  be  the  oil  from  the  wood  of  Convolvulus  Scnparius  or  Genista 
Canarieusis.  It  is  used  to  ndulternte  oil  of  rose.  An  oil  of  rhodium  is  sold  to  rat-catchers  as  a 
lure  for  rata,  which  is  made  by  mi.xing  one  part  of  oil  of  rose  with  twenty  parts  of  oil  of  copaiba. 


1038  Oleum  Rosmarini. — Oleum  Rutse. — Oleum  Sabinae.        part  i. 

OLEUM  ROSMARINI.  U.S.,  Br.     Oil  of  Rosemary. 

(O'LE-tJM  KO§-MA-Ki'Ni.) 

"  A  volatile  oil  distilled  from  Rosemary."   U.  S. 

Oleum  Anthos ;  Essence  de  Romarin,  Fr.;  Rosmarinol,  G. 

The  fresh  leaves  of  rosemary  yield,  according  to  Baum^.,  0*26  per  cent,  of  volatile 
oil ;  but  the  product  is  stated  much  higher  by  others.  According  to  Brande,  a 
pound  of  the  fresh  herb  yields  about  a  drachm  of  the  oil,  which  is  about  1  per  cent. ; 
and  Zeller  gives  very  nearly  the  same  product  for  the  dried  herb.  This  oil  is  color- 
less, with  an  odor  gimilar  to  that  of  the  plant,  though  less  agreeable.  Its  sp.  gr.  is 
said  to  be  0-911,  but  reduced  to  0-8886  by  rectification  (about  0-900,  U.  S.).  Bui- 
gnet  gives  the  sp.  gr.  of  the  rectified  oil  0-896,  and  states  that  it  is  moderately  dextro- 
gyrate. Its  reaction  is  neutral.  It  is  soluble  in  all  proportions  in  alcohol  of  0830, 
but  requires  for  solution  at  64°  forty  parts  of  alcohol  of  0-887.  {Berzelius.)  Kane 
gives  its  sp.  gr.  0-897,  its  boiling  point  365°.  Kept  in  bottles  imperfectly  stopped, 
it  deposits  a  stearoplene  analogous  to  camphor,  sometimes  amounting,  according  to 
Proust,  to  one-tenth  of  the  oil.  Both  Gladstone  and  Fliickiger  find  that  most  of  the 
oil  consists  of  a  hydrocarbon  of  the  composition  Cj„Hjg,  and  boiling  at  165°  C. 
(329^?  F.)  ;  but  there  is  a  smaller  fraction  boiling  at  from  200°  C  to  210°  C.  (392° 
to  410°  F.),  which  at  low  temperatures  deposits  a  camphor,  CigHjgO.  Bucholz 
states  that  it  affords  camphor  when  digested  with  from  one-half  its  weight  to  an  equal 
weight  of  potassa,  and  distilled.  It  is  said  to  be  sometimes  adulterated  with  oil  of 
turpentine,  which  may  be  detected  by  mixing  the  suspected  liquid  with  an  equal 
volume  of  pure  alcohol.  The  oil  of  rosemary  is  dissolved,  and  that  of  turpentine 
left.  This  oil  is  stimulant,  but  is  employed  chiefly  as  an  ingredient  of  rubefacient 
liniments.  The  dose  is  from  three  to  six  drops  (0-18  to  036  C.c).  A  case  of 
death  is  recorded,  in  a  child  four  or  five  years  old,  from  a  mixture  of  six  measures 
of  this  oil,  and  two  of  oil  of  wormseed,  given  in  repeated  doses  of  a  tablespoon ful. 
{A.  J.  F.,  xxiii.  286.) 

Off.  Prep.  Linimentum  Saponis ;  Spiritus  Odoratus,  U.  S.;  Spiritus  Rosmarini, 
Br.;  Tinctura  Lavandulae  Composita. 

OLEUM  RUT^.  C7:>Sf.,  jBr.     OH  of  Rue. 

(O'LE-UM  KU'T^.) 

"A  volatile  oil  distilled  from  Ruta  graveolens.  Linn6.  {Hot,  Ord.  Rutacea;, 
RutefB.)"    U.S. 

Essence  de  Rue,  Fr.;  Rautenol,  G. 

Rue  yields  a  very  small  proportion  of  a  yellow  or  greenish  volatile  oil,  which  be- 
comes brown  with  age.  According  to  Zeller,  the  product  from  the  fresh  herb  is  0-28 
per  cent.,  from  the  seeds  about  1  per  cent.  The  oil  has  the  strong  unpleasant  odor  of 
the  plant,  and  an  acrid  taste.  Kane  gives  its  sp.  gr.  0-837,  its  boiling  point  230°  C. 
(446°  F.).  "  A  neutral  reaction.  Sp.  gr.  about  0-880.  It  is  soluble  in  an  equal 
weight  of  alcohol."  U.  S.  It  consists  mainly  of  an  oxidized  constituent,  which 
Strecker  proved  to  be  iiiethyl-yionyl-ketone,  CHj.CO.CgHjg ;  that  is,  a  ketone  analo- 
gous'to  acetone,  CH3.CO.CtI3.  This  accounts  for  its  yielding  under  treatment  with 
oxidizing  agents  pelargonic  acid,  CgHjgOj.  The  methyl-nonyl-ketone,  when  pure,  is 
a  colorless  liquid,  fluorescing  blue,  boiling  at  225°  C.  (437°  F.),  and  crystallizing 
at  about  5°  C.  (41°  F.).  When  treated  with  nitric  acid,  it  yields,  among  other 
products,  pelargonic  acid,  which  is  used  in  the  preparation  of  a  fruit  essence  denomi- 
nated pelargonic  ether.  (See  Fruit  Essences,  in  Part  II.)  It  is  stimulant  and  anti- 
spasmodic, and  has  been  given  in  hysteria,  convulsions,  and  amenorrhoea.  The  dose 
is  from  two  to  five  drops  (0*12  to  0*3  C.c). 

OLEUM  SABINE.  U.S.,  Br.     Oil  of  Savine. 

(O'LE-tJM  SA-Bi'N^.) 
Essence  de  Sabine,  Fr.;  Sadebaurabl,  G. 

According  to  the  more  recent  authorities,  the  proportion  of  volatile  oil  obtained 
from  savine  varies  from  less  than  1  to  2  5  per  cent.     The  oil  is  nearly  colorless  or 
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yellow,  limpid,  strongly  odorous,  and  of  a  bitterish,  extremely  acrid  taste.  "  A 
neutral  reaction.  Sp.  gr.  about  0-910.  It  is  soluble  in  an  equal  weight  of  alco- 
hol." r.  S.  Kane  gives  its  sp.  gr.  0-915,  its  boiling  point  157-2°  C.  (315°  F.), 
and  its  composition  CjgHjg,  equivalent  to  that  of  oil  of  turpentine.  According  to 
"Wiuckler,  it  is  converted  by  sulphuric  acid  into  an  oil  not  distinguishable  from  that 
of  thyme.  {Chem.  Gaz.,  Jan.  1847,  p.  11.)  With  iodine  it  becomes  heated,  deto- 
nates, and  gives  off  yellow  and  violet-red  vapors.  (^Flaschoff.)  Distilled  with  24 
parts  of  water  and  8  of  chloride  of  calcium,  it  evolves  carbonic  acid  with  efferves- 
cence, and  yields  chloroform.  {GmeUns  Handbook,  xiv.  310.)  The  oil  of  savine  is 
stimulant,  emmenagogue,  and  actively  rubefacient,  and  may  be  given  for  the  same 
purposes  as  the  plant  in  substance.  It  has  been  much  employed  empirically  in 
amenorrhoea,  and  with  a  view  to  produce  abortion,  and  in  some  instances  with  fatal 
effects.  The  dose  is  from  two  to  five  drops  (0*12  to  0*3  C.c).  Externally,  Dr. 
Pincus  has  used  it  successfully  in  the  proportion  of  five  to  thirty  drops  in  an  ounce 
of  spirit  for  the  cure  of  alopecia  pityroides.  He  has  it  rubbed  on  the  head  and  also 
applied  by  means  of  compresses. 

OLEUM  SANTALI.  U.S.     Oil  of  SanLal 
(o'le-Cm  sXn't.\-li.) 

Oil  of  Sandal  Wood ;  Essence  de  Santal,  Fr.;  Santelol,  O. 

"  A  volatile  oil  distilled  from  the  wood  of  8antalum  album.  Linne.  (^Nat.  Ord. 
SantalaceJB.)"  U.  S. 

This  is  a  new  officinal  oil.  It  is  prepared  by  distilling  the  wood  of  the  Sanfalum 
album,  a  tree  growing  in  the  East,  but  there  now  nearly  exterminated.  Santal 
wood  is  now  derived  chiefly  from  the  island  of  Timor  and  Western  Australia.  (See 
Sanfalum  Album,  Part  II.)  According  to  Piesse,  "  one  hundred  weight  yields 
thirty  ounces  of  otto."'  This  oil  is  usually  very  largely  adulterated  with  castor  oil. 
The  officinal  description  is  as  follows.  "  A  pale  yellowish  or  yellow  liquid,  of  a 
peculiar,  strongly  aromatic  odor,  a  pungent  arid  spicy  taste,  and  a  slightly  acid 
reaction.     Sp.  gr.  about  0945.     It  is  readily  soluble  in  alcohol."  L'.  S. 

Medical  Properties.  Oil  of  santal  wood  is  very  largely  used  as  a  perfume,  but 
is  also  employed  in  practical  medicine.  It  is  when  in  concentrated  form  a  local  irri- 
tant, and  probably  is  capable  of  causing  more  or  less  systemic  excitement.  The 
effects  of  large  doses  are  not,  however,  well  known,  as  it  has  been  used  exclusively 
for  its  influence  upon  mucous  membranes,  in  chronic  bronchitis,  and  especially  in 
gonorrhoea.  In  the  latter  disease  it  was  first  recommended  by  Dr.  Thos.  B.  Hender- 
son, who  is,  however,  stated  to  have  used  the  oil  of  *S'.  myrtifolium.  In  the  ad- 
vanced stages  of  the  disease,  from  twenty  to  thirty  minims  (l-:^5  to  1-9  C.c.)  of  it 
may  be  given  in  capsule  or  emulsion  three  times  a  day,  often  with  most  excellent 
results. 

OLEUM  SASSAFRAS.  U.  S.     Oil  of  Sassafras. 

(u'LE-UM  8AS'S.\-FBiS.) 

"  A  volatile  oil  distilled  from  Sassafras."    V.  S. 

Essence  de  Sassafras,  Fr.;  Sassafrasol,  G. 

The  proportion  of  oil  yielded  by  the  root  of  sassafras  is  variously  stated  at  from 
less  than  1  to  somewhat  more  than  2  per  cent.  The  bark  of  the  root,  directed  by  the 
U.  S.  Phartnacopoeia,  would  afford  a  larger  amount.  Very  large  quantities  of  the  oil 
are  distilled  in  Maryland,  and  sent  to  Baltimore  for  sale.  The  usual  yield  is  said  by 
Mr.  Sharp  to  be  one  pound  from  three  bushels  of  the  root.  From  fifteen  to  twenty 
thousand  pounds  were  sent  annually,  before  the  war,  to  the  Baltimore  market.  (A.  P. 
Sharp.  A.  J.  P.,  Jan.  1863,  p.  53.)  At  Richmond, Ya.,  in  1871,  it  was  being  manu- 
factured at  the  rate  of  forty  gallons  of  pure  oil  per  week.  The  root,  chopped 
fine  by  machinery,  has  steam  forced  through  it  in  a  closed  tub.  and  the  oil  is 
then  distilled  in  the  ordinary  way.  800  pounds  of  unrectified  oil  are  said  to  be 
obtained  from  40,000  pounds  of  the  root.  (Med.  and  Surg.  Reporter,  Aug.  26, 
1871.)  The  oil  is  of  a  yellow  color  or  colorless,  becoming  reddish  by  age.  It  has 
the  fragrant  odor  of  sassafras,  with  a  warm,  pungent,  aromatic  taste,  and  a  neutral 
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reaction.  It  is  among  the  heaviest  of  the  volatile  oils,  having  the  sp.  gr.  l-0!)4, 
or  1*087  on  the  authority  of  Buignet,  who  states  also  that  it  is  very  slightly  dex- 
trogyrate (about  1-090,  IT.  S.).  "  It  is  readily  soluble  in  alcohol.  When  treated  with 
cold  nitric  acid,  it  becomes  dark  red,  and  is  finally  converted  into  a  red  resin."  U.  S. 
MM.  Grimaux  and  Ruothe  state  that  it  is  a  mixture  of  a  hydrocarbon,  sa/rene, 
CjgHjg,  and  an  oxidized  compound,  snfrol,  Cj^Hj^O^.  This  latter  constitutes  nine- 
tenths  of  the  weight  of  the  oil.  It  crystallizes  well  in  hard  four-  or  six-sided  prisms, 
with  the  odor  of  sassafras.  It  liquefies  at  8-5°  C.  (47°  F.),  boils  at  232°  C.  (4490' 
F.),  and  is  destitute  of  rotatory  power.  Safrene,  on  the  other  hand,  boils  at  155^ 
C.  to  157°  C.  (311°  to  3M-6°  F.),  and  is  dextrogyrate.    (See  Sassafras.) 

OLEUM  SESAMI.  U.  S.     Oil  of  Sesamum.     [Benni  Oil.'] 

(O'LE-tJM  SES'A-Mi.) 

"  A  fixed  oil  expressed  from  the  seed  of  Sesamum  indicum.  Linne.  (A^a/.  Ord. 
Pedaliaceae.")   U.  S. 

Iluile  de  Sdi^ame,  Sesame,  Fr.;  Sesam,  Sesamol,  G.;  Sesamo,  It.;  Anjonjoli,  Sp. 

Gen.  Ch.  Calyx  five-parted.  Corolla  bell-shaped,  five-cleft,  with  the  lower  lobe 
largest.  Stamens  five,  the  fifth  a  rudiment.  Stigma  lanceolate.  Capsule  four- 
celled.    Willd. 

Sesamum  orientale.  Willd.  Sp.  Plant,  iii.  358 ;  Rheed.  Hort.  Malah.  ix.  54. 
"  Leaves  ovate-oblong,  entire." 

Sesamum  Indicum.  Willd.  Sp.  Plant,  iii.  359 ;  Curtis,  Bot.  Mag.  vol.  xli.  t. 
1688;  B.  &  T.  198.  "Leaves  ovate-lanceolate,  the  inferior  three-lobed,  the  supe- 
rior undivided.  Stem  erect."  There  is  reason  to  believe  that  this  species  is  the 
one  chiefly  cultivated  in  our  Southern  States.  At  least  Dr.  Geo.  B.  Wood  found 
plants,  raised  in  Philadelphia  from  seeds  obtained  from  Georgia,  to  have  its  specific 
character,  as  given  by  Willdenow. 

The  benne  plant  of  our  Southern  States  is  annual,  with  a  branching  stem  four  or 
five  feet  high,  and  bearing  opposite,  petiolate  leaves,  varying  considerably  in  their 
shape.  Those  on  the  upper  part  of  the  plant  are  ovate-lanceolate,  irregularly  serrate, 
and  pointed;  those  near  the  base  three-lobed  and  sometimes  ternate;  and  lobed 
leaves  are  not  uncommon  at  all  distances  from  the  ground.  The  flowers  are  reddish 
white,  and  stand  solitarily  upon  short  peduncles  in  the  axils  of  the  leaves.  The 
fruit  is  an  oblong  capsule,  with  small,  oval,  yellowish  seeds. 

These  two  species  of  Sesamum  are  natives  of  the  East  Indies,  and  have  been  cul- 
tivated from  time  immemorial  in  various  parts  of  Asia  and  Africa.  From  the 
latter  continent  it  is  supposed  that  seeds  were  brought  by  the  negroes  to  the  United 
States,  where,  as  well  as  in  the  West  Indies,  one  or  both  species  are  now  cultivated 
to  a  considerable  extent.  The  plant  above  described  will  grow  vigorously  in  the 
gardens  so  far  north  as  Philadelphia,  though  it  does  not  usually  ripen  its  seeds  in 
this  vicinity.  The  seeds  are  employed  as  food  by  the  negroes,  who  parch  them 
over  the  fire,  boil  them  in  broths,  make  them  into  puddings,  and  prepare  them  in 
various  other  modes.  By  expression  they  yield  a  fixed  oil,  which  was  introduced  in 
the  Pharmacopoeia  at  the  last  revision.  M.  Berjot  obtained  53  per  cent,  of  the  oil 
by  means  of  bisulphide  of  carbon. 

1 .  BennS  Leaves.  These  abound  in  a  gummy  matter,  which  they  readily  impart 
to  water,  forming  a  rich,  bland  mucilage,  much  used  in  the  Southern  States  as  a 
drink  in  various  complaints  to  which  demulcents  are  applicable;  as  in  cholera  infan- 
tum, diarrhoea,  dysentery,  catarrh,  and  afibctions  of  the  urinary  passages.  The  rem- 
edy has  attracted  attention  alsQ  in  the  North,  and  has  been  employed  with  favorable 
results  in  Philadelphia.  One  or  two  fresh  loaves  of  full  size,  stirred  about  in  half 
a  pint  of  cool  water,  will  soon  render  it  siifiiciently  viscid.  With  dried  leaves  hot 
water  is  used.     The  leaves  also  serve  fl )r  tlie  preparation  of  emollient  cataplasms. 

2.  Benn4  Oil.  This  is  inodorous,  of  a  bland,  sweetish  taste,  of  a  neutral  reaction, 
and  will  keep  lonj  without  becoming  rancid.  Fliickiger  finds  that  76  per  cent,  nf 
the  oil  consists  of  olein,  and  that  the  solid  portions  yield  on  saponification  palmitic, 
stearic,  and  myristic  acids.    The  oil  also  contains  a  small  quantity  of  what  is  prob- 
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ably  a  resinoid  substance,  which  may  be  removed  by  glacial  acetic  acid  or  alcohol. 
It  bears  some  resemblance  to  olive  oil  in  its  properties,  and  may  be  used  for  similar 
purposes.  It  is  not  a  drying  oil.  At  127'^  C.  (55°  F.),  it  has  the  sp.  gr,  0-919  ; 
and  its  point  of. congelation  is  —5°  C.  (23°  F.).  "  Sp.  gr.  0-914  to  0-923.  When 
cooled  to  near  5°  C.  (23°  F.),  it  congeals  to  a  yellowish  white  ma.ss.  Concentrated 
sulphuric  acid  converts  it  into  a  brownish-red  jelly.  If  10  C.c.  of  the  Oil  be  agitated 
with  3  drops  of  a  cold  mixture  of  equal  volumes  of  nitric  and  sulphuric  acids,  the  Oil 
will  acquire  a  green  color,  soon  changing  to  brownish  red."  IT.  S.  Its  relation  with 
nitric  and  sulphuric  acids  may  serve  for  its  detection  when  used  as  an  adulterant, 
although  it  is  said  that  if  the  other  oil  be  fn  great  excess,  the  oil  of  benne  will  not 
respond.  It  was  known  to  the  ancient  Persians  and  Egyptians,  and  is  esteemed  by 
the  modern  Arabs  and  other  people  of  the  East,  both  as  food,  and  as  an  external 
application  to  promote  softne.ss  of  the  skin.     It  is  laxative  in  large  doses. 

OLEUM  SINAPIS  VOLATILE.  U.S.     Volatile  OU  of  Mustard. 

(O'LE-UM  SI-NA'PIS  VO-lJtT'l-LE.) 

"  A  volatile  oil  obtained  from  Black  Mustard  by  maceration  with  water  and  sub- 
sequent distillation."  U.  S. 

Oleum  Sinapis,  Br.,  P.G.;  Oleum  Sinapis  ^thereum;  Essence  de  Moutarde,  Fr.;  Aetherisehes 
Senfol,  G. 

The  volatile  oil  of  mustard  is  usually  obtained  from  seeds  which  have  been  de- 
prived of  their  fixed  oil  by  pressure.  It  is  a  colorless  or  pale  yellow  liquid,  rather 
heavier  than  water,  of  an  exceedingly  pungent  odor,  and  an  acrid  burning  taste  ;  with 
alkaline  solutions  it  yields  sulphocyanates.  "  Sp.  gr.  1-017  to  1-021.  It  boils  at 
148°  C.  (298-4°  F.).  It  is  freely  soluble  in  alcohol  and  in  ether. .  If  1  part  of  the 
Oil  is  gradually  added  to  3  parts  of  sulphuric  acid,  keeping  the  mixture  cool,  the 
odor  of  mustard  disappears,  sulphurous  acid  vapor  is  given  off,  and  the  mass  becomes 
thick  and  only  slightly  darker.  On  heating  the  Oil  to  50°  C.  (122°  F.),  in  a  flask 
connected  with  a  well-cooled  condenser,  no  liquid  having  the  odor  and  characteristics 
of  disulphide  of  carbon  should  pass  over."  U.  S.  Dr.  Will  considers  it  to  be  iso-sul- 
phocyanate  of  alli/l  (CjH.),  the  compound  radical  of  oil  of  garlic,  which  is  con- 
sidered a  sulphide  of  allyl.  (^Chem.  Gaz.,  Nos.  62  and  64.)  It  is  the  principle  upon 
which  black  mustard  seeds  depend  for  their  activity.  Volatile  oil  of  mustard  has 
been  produced  artificially,  by  5IjM.  Berthelot  and  S.  de  Luca,  by  treating  iodide  of 
propionyl,  or  allyl  (CjHjI),  with  sulphocyanate  of  potassium.  The  iodine  unites  with 
potassium,  and  the  liberated  radical  (CjH.)  combines  with  the  sulphocyanic  acid 
radical,  CNS,  to  form  volatile  oil  of  mustard,  C3H..CNS.  Iodide  of  allyl  is  pro- 
cured by  treating  glycerin  with  iodide  of  phosphorus,  and  differs  from  volatile  oil  of 
garlic  (sulphide  of  allyl),  only  in  containing  iodine  instead  of  sulphur.  {Joum.  de 
Pharm.,  Aout,  1855,  p.  124.)  According  to  Zeller,  the  seeds  yield  from  0-33  to 
0-63  per  cent,  of  the  oil.  Will  and  Koerner  in  1863  explained  the  occurrence  of 
this  iso-sulphocyanate  of  allyl  in  mustard  oil.  It  does  not  occur  ready  formed  in 
the  seeds,  but  is  produced  by  the  decomposition  of  a  compound,  sinigrin  {myronate 
of  potassium),  occurring  there.  This  sinigrin,  CioHjgKNSjOm,  is  decomposed  under 
the  influence  of  myrosin,  an  albuminous  ferment  which  is  present,  and  yields  as 
products  of  decomposition  C3H.CNS  (iso-sulphocyanate  of  allyl),  HKSO^  (acid 
potassium  sulphate),  and  CgHj,Og  (glucose).  "  The  aqueous  solution  of  niyrosin 
coagulates  at  60°  C.  (140°  F.),  and  then  becomes  inactive;  hence  mustard  seed 
which  has  been  heated  to  100°  C!  (212°  F.),  or  has  been  roasted,  yields  no  volatile 
oil,  nor  does  it  yield  any  if  powdered  and  introduced  at  once  into  boiling  water." 
{Pharmucographia,  p.  67.)  As  it  is  often  adulterated  with  other  oils,  a  test  has 
been  proposed  consisting  of  concentrated  sulphuric  acid,  50  drops  of  which  are  to 
be  mixed  with  5  drops  of  the  suspected  oil  in  a  small  glass  tube.  If  the  oil  is  pure, 
little  change  of  color  is  produced  ;  but  if  any  adulterating  oil  be  present,  a  red  or 
brown  color  will  soon  appear.  Rectified  oil  of  petroleum  is  the  only  exception,  as 
the  color  of  this  is  not  affected  by  the  acid  ;  but  it  would  be  recognized  by  its  in- 
solubility in  sulphuric  acid.  (See  -4. ./.  P.,  July,  1865,  p.  285.)  Adulteration  with 
alcohol  is  readily  detected  by  its  much  lower  boiling  point,  which  also  enables  it  to 
66 
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be  separated  by  distillation.  The  volatile  oil  of  mustard  has  recently  been  employed 
as  a  substitute  for  the  mustard  plaster.  For  this  purpose  one  part  may  be  mixed 
with  sixty  parts  of  alcohol,  and  the  mixture  applied  sprinkled  not  too  thickly  on 
piline.     It  acts  speedily  and  efficiently.  (P.  J.  Tr.,  July,  1865,  p.  34.) 

White  mustard  seeds  yield  different  products.  When  deprived  of  fatty  oil  they 
yield  to  boiling  alcohol  colorless  crystals  of  sinalbin,  an  indiflPerent  substance 
readily  soluble  in  cold  water,  but  sparingly  in  cold  alcohol.  According  to  Will,  it 
breaks  up  under  the  action  of  myrosin  into  sidphocyanate  of  acrinyl,  C^H^O.CNS, 
sulphate  of  sinapine,  CjgH^jNSOg,  and  glucose,  C6'^i2^6-  '^^^^  sulphocyauate  of 
acrinyl  is  a  nearly  colorless,  non-volatile  oil,  and  the  rubefacient  and  vesicating  principle 
of  white  mustard.    Sinapine  has  not  yet  been  isolated,  but  it  is  an  unstable  alkaloid.. 

A  practical  application  of  the  principles  developed  in  the  foregoing  paragraphs' 
has  been  suggested  by  M.  Lebaigue,  who  proposes  applying  to  one  sheet  of  paper  a 
concentrated  solution  of  myronate  of  potassium,  aud  to  a  second  a  concentrated  solu- 
tion of  myrosin,  and  drying  them.  When  used,  the  leaves  are  to  be  moistened  and 
applied  to  the  surface,  one  over  the  other.  Volatile  oil  of  mustard  is  formed  by  the 
reaction  of  the  two  principles,  and  a  sinapism  is  obtained.  (Jouni.  de  Pharm.,  Aout, 
1868,  p.  118.) 

From  the  foregoing  account  of  the  chemical  relations  of  mustard,  it  is  obvious 
that  admixture  with  alcohol  or  the  acids,  or  the  application  of  a  boiling  heat,  can 
only  have  the  effect  of  impairing  its  medical  virtues,  and  that  the  best  vehicle, 
whether  for  external  or  internal  use,  is  water  at  common  temperatures. 

Off.  Prep.  Linimentum  Sinapis  Compositum,  IT.  S. 

'     .  OLEUM  SUCCINI.  Z7.  ^.     Oil  of  Amber. 

(O'LE-t'M  SyC-Ci'NL) 

"  A  volatile  oil  obtained  by  the  destructive  distillation  of  Amber,  and  purified  by 
subsequent  rectification."    U.  S. 

Oleum  Suocini  Rectificatum,  U.  S.  1 870 ;  Huile  volatile  de  Succin,  Fr.;  Bernsteinol,  G. 

Amber  is  a  fossil  resin,  occurring  generally  in  small  detached  masses,  in  alluvial 
deposits,  in  different  parts  of  the  world.  According  to  Goefert,  there  are  about  fifty 
species  of  extinct  coniferous  trees  of  which  amber  represents  the  resinous  exudation. 
It  is  found  chiefly  in  Prussia,  either  on  the  sea-shore,  where  it  is  thrown  up  by  the 
Baltic,  or  underneath  the  surface,  in  the  alluvial  formations  along  the  coast.  It  is 
said  that  the  whole  annual  product  of  the  Baltic  coast  of  Prussia  was  in  1879  from 
100,000  to  130,000  kilogrammes  (100  to  130  tons).  Large  deposits  occur  in  some 
lakes  on  the  eastern  coast  of  Courland,  and  an  extensive  bed  of  yellow  amber  was 
discovered  in  1854,  on  sinking  a  well  in  the  coal  mines  near  Prague.  The  largest 
mass  of  amber  yet  found  weighed  thirteen  pounds.  Amber  also  occurs  in  consid- 
erable quantities  near  Catania,  in  Sicily.  It  is  usually  associated  with  lignite,  and 
sometimes  encloses  insects  and  parts  of  vegetables.  In  the  United  States,  it  was 
found  at  Cape  Sable,  Maryland,  by  Dr.  Troost.  In  this  locality  it  is  associated  with 
lignite  and  iron  pyrites.  It  has  also  been  discovered  in  New  Jersey.  The  amber 
consumed  in  this  country  is  brought  from  the  ports  of  the  Baltic.  A  mine  of  it 
is  said  to  have  been  discovered  near  Rockwood  in  Australia. 

It  is  a  brittle  solid,  generally  in  small  irregular  masses,  permanent  in  the  air, 
having  a  homogeneous  texture  and  vitreous  fracture,  and  susceptible  of  a  fine  polish. 
It  becomes  negatively  electric  by  friction.  Its  color  is  generally  brownish  yellow, 
either  light  or  deep,  but  is  occasionally  reddish  brown  or  even  deep  brown,  and  a 
Sicilian  variety  is  green  or  bluish  from  staining  with  phosphate  of  iron.  It  has  no 
taste,  and  is  inodorous  when  cold,  but  exhales  a  peculiar,  aromatic  smell  when  heated. 
It  is  usually  translucent,  though  occasionally  transparent  or  opaque.  Its  sp.  gr. 
is  about  1-07.  Water  and  alcohol  scarcely  act  on  it.  When  heated  in  the  open 
air,  it  softens,  melts  at  548°,  swells,  and  at  last  inflames,  leaving,  after  combustion, 
a  small  portion  of  ashes.  Subjected  to  distillation  in  a  retort  furnished  with  a  tubu- 
lated receiver,  it  yields,  first,  a  yellow  acid  liquor ;  and  afterwards  a  thin  yellowish 
oil,  with  a  yellow  waxy  substance,  which  is  deposited  in  the  neck  of  the  retort,  and 
the  upper  part  of  the  receiver.     This  waxy  substance,  exhausted  by  cold  ether  of 
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the  part  soluble  in  that  menstruum,  is  reduced  to  a  yellow  micaceous  matter,  iden- 
tical with  the  chrysen  of  Laurent.  A  white  crystalline  substance,  identical  with 
the  idrialin  of  Dumas,  may  be  separated  from  the  micaceous  substance  by  boiling 
alcohol.  Both  chrysen  and  idrialin  are  hydrocarbons.  (Pelletier  and  Walter,  Journ. 
de  Fharm.,  v.  60.)  As  the  distillation  proceeds,  a  considerable  quantity  of  com- 
bustible gas  is  given  off,  which  must  be  allowed  to  escape.  By  continuing  the  heat, 
the  oil  gradually  deepens  in  color,  until,  towards  the  end  of  the  distillation,  it  be- 
comes black  and  of  the  consistence  of  pitch.  The  oil  obtained  is  called  oil  of  am- 
ber, and  the  acid  liquor  is  a  solution  of  impure  succinic  acid.  Repeatedly  distilled 
from  nitric  acid,  amber  yields  an  acid  liquor,  from  which,  after  it  has  been  neutralized 
with  caustic  potassa,  ether  separates  pure  camphor.  (Doepping,  Journ.  de  Pharm., 
vi.  168.)  Camphor  is  also  obtained  by  distilling  to  dryness  powdered  amber  with 
an  extremely  concentrated  solution  of  caustic  potassa.  (G.  Reich,  Ibid.,  xiii.  33.) 

According  to  Berzelius,  amber  consists  of — 1,  a  volatile  oil  of  an  agreeable  odor  in 
small  quantity ;  2,  a  yellow  resin,  intimately  united  with  a  volatile  oil,  very  solu- 
ble in  alcohol,  ether,  and  the  alkalies,  easily  fusible,  and  resembling  ordinary  resins ; 
3,  another  resin,  also  combined  with  a  volatile  oil,  soluble  in  ether  and  the  alkalies, 
sparingly  soluble  in  cold,  but  more  soluble  in  boiling  alcohol ;  4,  succinic  acid ;  5,  a 
bituminous  principle  insoluble  in  alcohol,  ether,  and  the  alkalies,  having  some  analogy 
to  the  lac  resin  of  John,  and  constituting  more  than  four-fifths  of  the  amber.  It  also 
contains  a  strongly  odorous,  bright  yellow  substance,  which  hardens  by  time,  but  pre- 
serves in  part  its  odor.  The  ultimate  composition  of  amber  is  carbon  8059,  hydrogen 
7'31,  oxygen  6-73,  ashes  (silica,  lime,  and  alumina)  3-27  =  97'90,  representing,  after 
the  deduction  of  the  ash,  a  formula  Cj^HjgO.  A  minute  proportion  of  sulphur  has 
also  been  found  among  its  constituents.  (Journ.  de  Pharm.,  Mai,  1864,  p.  404.) 

Amber  was  held  in  high  estimation  by  the  ancients  as  a  medicine ;  but  at  present 
is  employed  only  in  pharmacy  and  the  arts.  In  pharmacy  it  is  used  to  prepare  oil  of 
amber  and  succinic  acid.  In  the  arts  it  is  made  into  ornaments,  such  as  beads,  and 
instruments  of  use,  as  mouth-pieces,  and  is  employed  in  preparing  varnishes.  When 
put  to  the  latter  use  it  requires  to  be  first  subjected  to  roasting,  whereby  it  is  ren- 
dered soluble  in  a  mixture  of  linseed  oil  and  oil  of  turpentine.  This  solution  forms 
amber  varnish. 

No  directions  have  been  given  in  the  U.  S.  Pharmacopoeia  for  preparing  crude  oil 
of  amber  since  the  edition  of  1 850.*  The  amber  by  its  destructive  distillation  affords, 
among  other  products,  an  empyreumatic  oil,  which  floats  in  the  receiver  upon  the 
surface  of  an  acid  liquor.  The  heat  requisite  for  the  complete  decomposition  of  the 
amber  cannot  be  supported  by  a  glass  retort ;  and,  in  order  that  all  the  oil  which  it 
is  capable  of  yielding  may  be  collected,  the  distillation  should  be  performed  in  a 
tubulated  iron  or  earthenware  retort,  which  may  be  placed  immediately  upon  the 
fire.  The  sand  is  added  to  prevent  the  amber  from  swelling  too  much.  The  oil 
may  be  separated  from  the  acid  liquor  by  means  of  the  separating  funnel.  As  first 
procured,  it  is  a  thick,  very  dark-colored  liquid,  of  a  peculiar  strong  empyreumatic 
odor.  In  this  state  it  is  occasionally  employed  as  a  liniment ;  but  for  internal  use 
it  should  be  rectified.  It  has  the  composition  CjQHjg,  but  is  probably  a  mixture  of 
hydrocarbons. 

Oleum  Succini  Rectificatum.  Rectified  Oil  of  Amber.  The  U.  S.  P.  1870 
gave  the  following  process  for  its  preparation.  "Take  of  Oil  of  Amber  a  pint; 
Water  six  pints.  Mix  them  in  a  glass  retort,  and  distil  until  four  pints  of  water 
have  passed  with  the  Oil  into  the  receiver ;  then  separate  the  Oil  from  the  Water, 
and  keep  it  in  a  well-stopped  bottle."  l\  S.  1870. 

By  successive  distillations  oil  of  amber  becomes  thinner  and  more  limpid,  till  at 
length  it  is  obtained  colorless.  The  first  portions  which  distil  are  less  colored  than 
those  which  follow,  and  may  be  separated  for  keeping,  while  the  remainder  is  sub- 
mitted to  another  distillation.    For  practical  purposes,  however,  the  oil  is  sufficiently 

*  Crude  Oil  of  Amber.  "Take  of  Amber,  in  powder,  any  quantiti/.  Put  the  Amber,  previously 
mixed  with  an  equal  weight  of  sand,  into  a  glass  retort,  which  is  to  be  only  half  filled;  then  distil, 
by  means  of  a  sand-bath,  with  a  gradually  increasing  heat,  an  acid  liquor,  an  oil,  and  a  concrete 
acid  impregnated  with  oil.  Separate  the  oil  from  the  other  matters,  and  keep  it  in  well-stopped 
bottles."  {'.  i\  1850. 
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pure  when  once  redistilled.  As  usually  found  in  commerce,  the  rectified  oil  is  of  a 
light  yellowish  brown  or  amber  color.  As  first  distilled  it  has  an  amber  color,  the 
sp.  gr.  0-903  at  15-6°  C.  (60°  F.),  and  a  boiling  point  from  170-5°  C.  to  186-1°  C. 
(339°  to  367°  F.).  (Ebert.)  When  quite  pure  it  is  said  to  be  colorless,  as  fluid 
as  alcohol,  of  the  sp.  gr.  0758  at  23-8°  C.  (75°  F.),  and  to  boil  at  85-5°  C.  (186° 
F.).  It  has  a  strong,  peculiar,  unpleasant  odor,  and  a  hot  acrid  taste.  It  imparts 
these  properties  in  some  degree  to  water,  without  being  perceptibly  dissolved.  It  is 
soluble  in  eight  parts  of  alcohol  of  the  sp.  gr.  0-84:7,  in  five  parts  of  the  sp.  gr. 
0-825,  and  in  all  proportions  in  absolute  alcohol,  ether,  chloroform,  bisulphide  of 
carbon,  and  the  fixed  oils.  (Ebert.)  On  exposure  to  light  and  air,  it  slowly  changes 
in  color  and  consistence,  becoming  ultimately  black  and  solid.  It  appears,  when 
quite  pure,  to  be  a  carbohydrogen,  consisting,  according  to  Doepping,  of  8846 
parts  of  carbon  and  11-54  of  hydrogen  in  100.  {Chem.  Gaz.,  Nov.  1845,  p.  447.) 
It  is  said  to  be  sometimes  adulterated  with  oil  of  turpentine,  which  may  be  detected 
by  passing  hydrochloric  acid  gas  through  the  suspected  oil.  If  pure  it  will  remain 
wholly  liquid  ;  while  oil  of  turpentine,  if  present,  will  give  rise  to  the  formation  of 
solid  artificial  camphor.  (P.  J.  Tr.,  xiii.  292.)  It  is  ofEcinally  described  as  "  a 
colorless  or  pale  yellow,  thin  liquid,  becoming  darker  and  thicker  by  age  and  ex- 
posure to  air,  having  an  empyreuraatic,  balsamic  odor,  a  warm,  acrid  taste,  and  a  neu- 
tral or  faintly  acid  reaction.  Sp.  gr.  about  0-920.  It  is  readily  soluble  in  alcohol. 
When  mixed  with  fuming  nitric  acid,  it  acquires  a  red  color,  and,  after  some  time, 
is  almost  wholly  converted  into  a  brown,  resinous  mass  of  a  peculiar  musk-like 
odor."   U.S. 

From  a  communication  by  Mr.  A.  E.  Ebert  in  A.  J.  1 .  (March,  1866,  p. 
146),  it  appears  that  there  is  very  little  genuine  oil  of  amber  now  to  be  found 
in  commerce ;  the  substances  sold  as  such  being  either  an  oil  strongly  resembling 
kerosene,  or  oil  of  turpentine  holding  resin  in  solution.  It  would  be  advisable  that 
the  apothecary  should  either  prepare  it  himself  from  amber,  or  obtain  it  from  a 
chemical  manufacturer  in  whom  he  has  entire  confidence. 

Medical  Properties  and.  Uses.  Kectified  oil  of  amber  is  stimulant  and  anti- 
spasmodic, and  occasionally  promotes  the  secretions,  particularly  that  of  urine.  It 
has  been  employed  with  advantage  in  amenorrhoea,  and  in  various  spasmodic  and 
convulsive  affections,  as  tetanus,  epilepsy,  hysteria,  hooping-cough,  and  infantile 
convulsions  from  intestinal  irritation,  etc.  The  dose  is  from  five  to  fifteen  drops 
(0-3  to  09  C.c),  diffused  in  some  aromatic  water  by  means  of  sugar  and  gum  arabic. 
Externally  applied  the  oil  is  rubefacient,  and  is  considerably  employed  as  a  lini- 
ment in  chronic  rheumatism  and  palsy,  and  in  certain  spasmodic  disorders,  as  hoop- 
ing-cough and  infantile  convulsions.  In  the  latter  affection  it  should  be  rubbed 
along  the  spine,  and  was  highly  recommended  by  the  late  Dr.  Joseph  Parrish,  mixed 
with  an  equal  measure  of  laudanum,  and  diluted  with  three  or  four  parts  of  olive 
oil  and  of  brandy. 

OLEUM  TEREBINTHIN^.  U.  S.,  Br.     Oil  of  Turpentine. 

(O'LE-IJM  TER-E-BIN'THI-NjE.) 

"  A  volatile  oil  distilled  from  Turpentine."  U.  S.  "  The  oil  distilled  from  the 
oleoresin  (turpentine)  obtained  from  Finns  palustris  {Miller  s  Diet.),  Pinus  T^eda 
(^Linn.),  and  sometimes  Pinus  Pinaster  (Aifon.y  Br. 

Essence  de  Terebenthine;  Huile  volatile  de  Torebenthine,  Fr.;  Terpentiniil,  G.;  Olio  della  Tre- 
mertina,  It.;  Aceyte  de  Trementina,  Sp.  ' 

This  oil  is  commonly  called  spirits  or  spirit  of  turpentine.  It  is  prepared  by  dis- 
tillation from  our  common  tui^pentine,  though  equally  afforded  by  other  varieties. 
It  may  be  distilled  either  with  or  without  water ;  but  in  the  latter  case  a  much 
higher  temperature  is  required,  and  the  product  is  liable  to  be  empyreumatic.  To 
obtain  it  quite  pure  it  should  be  redistilled  from  a  solution  of  caustic  potassa.  The 
turpentine  of  Pinus  palustris  is  said  to  yield  about  17  per  cent,  of  oil ;  while  the 
common  turpentine  of  Europe  affords  24  per  cent.  Large  quantities  are  distilled 
in  North  Carolina  for  exportation. 

Pure  oil  of  turpentine  is  perfectly  limpid  and  colorless,  of  a  strong,  penetrating, 
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peculiar  odor,  a  hot,  pungent,  bitterish  taste,  and  a  neutral  or  faintly  acid  reaction. 
It  is  much  lighter  than  water,  having  the  sp.  gr.  0'855  to  0870,  U.  S.;  is  highly 
volatile  and  inflammable;  boils  at  a  temperature  somewhat  higher  than  148  8°  C. 
(300^  F.) ;  is  very  slightly  soluble  in  water,  less  soluble  in  alcohol  than  most  other 
volatile  oils,  and  readily  soluble  in  ether.     Boiling  alcohol  dissolves  it  with  facility, 
but  deposits  most  of  the  oil  upon  coolins:.    100  parts  of  alcohol  sp.  cr.  0-840  dissolve 
13-5  parts  of  the  oil  at  222^  C.  (72="  F.).     " It  is  soluble  in  G^parts  of  alcohol. 
Bromine  and  powdered  iodine  act  violently  upon  it.     When  brought  into  contact 
with  a  mixture  of  nitric  and  sulphuric  acids,  it  takes  fire."  U.  S.    As  found  in  com- 
merce, it  always  contains  oxygen ;  but,  when  perfectly  pure,  it  consists  exclusively 
of  carbon  and  hydrogen,  and  is  thought  to  be  isomeric  with  the  radical  of  camphor. 
Rectified  oil  of  turpentine,  prepared  from  French  turpentine,  consists  chiefly  of  a 
terpene,  CigHj^.  known  as  terehenthene,  and  laevogyrate  in  character.     On  the  other 
hand,  from  English  or  American  oil  of  turpentine  (obtained  from  Pi'nus  australis) 
is  obtained  chiefly  the  terpene,  Cj(,Hjj,  known  as  australene,  which  is  dextrogyrate. 
Both  boil  at  about  156^  C.  (3128°  F.).     On  heating  oil  of  turpentine  to  'about 
300°  C.  (572°  F.)  in  a  sealed  tube  for  several  hours  it  is  converted  into  a  polymer 
called  iso-terehentTiene.  Cj^Hj^,  which  is  so  oxidizable  that  it  is  converted  into  a  viscid 
mass  on  exposure  to  the  air  for  a  few  hours.    It  has,  moreover,  a  marked  odor,  resem- 
bling oil  of  lemon,  and  boils  at  176°  to  177°  C.  (348-8  to  350-6°  F.).     On  treat- 
ment with  a  small  portion  of  sulphuric  acid,  oil  of  turpentine  yields  an  optically  in- 
active liquid,  which  boils  at  160°  C.  (320°  F.).    This  is  a  mixture  resolvable  by 
repeated  fractional  distillation  into  terebene,  Ci^Hj^,  boiling  at  150°  C.  (302°  F.) ; 
cymene.  C,oHjj,  boiling  at  175°  C.  (347°  F.) ;  a  small  quantity  of  a  camphor-like 
body,  boiling  at  200°  C.  (392°  F.) ;  colophene,  C^H„.  boiling  at  318°  C.  (604-4° 
F.),  and  a  mixture  of  semi-solid  products  of  higher  boiling  point.    Oil  of  turpentine 
absorbs  hydrochloric  acid  gas.  forming  with  it  two  compounds,  one  a  red  dense 
liquid,  the  other  a  white  crystalline  substance  resembling  camphor,  and  hence  called 
artijicial  camphor.     Both  are  mono-hydrochlorides,  CjoHjg.HCl,  but  the  latter  is 
much  more  stable,  and  can  be  purified  by  crystallization  from  alcohol  or  ether.    When 
turpentine  oil  is  left  in  contact  with  concentrated  hydrochloric  acid  a  dthi/drocfiloride 
is  formed,  CioHjg.2HCl.     This  forms  rhombic  plates,  insoluble  in  water  and  decom- 
posed by  boiling  with  alcoholic  potash  with  formation  of  terpinol  (CjoHjg\.HjO. 
{Alien  s  Com.  Org.  Analysis,  vol.  ii.  p.  51.)     Nitric  acid  converts  oil  of  turpentine 
into  resin,  and  by  long  boiling  into  ferebi'c  acid,  C.HjoO^.     Mixed  with  water  and 
chloride  of  lime,  and  then  distilled,  the  oil  yields  a  liquid  which  M.  Chautard  found 
to  be  identical  with  chloroform.  {Ibid.,  3e  s^r.,  xxi.  88.)     On  exposure  to  air  and 
light,  it  deposits  white  acicular  crystals,  which  are  without  taste  or  smell,  insoluble 
in  cold  water,  but  soluble  in  ether  and  alcohol.  (Boissenot,  Journ.  de  Chim.  Med., 
ii.  143.)     White  crystals  of  stearoptene,  heavier  than  water  and  fusible  at  6.6°  C. 
(20°  F. ),  separate  from  the  oil  at  the  temperature  of  18°  below  zero,  F.     These  are 
probably  a  hydrate  of  the  oil.    The  hydrate  may  be  produced  by  exposing  on  a  plate 
four  volumes  of  the  oil  recently  distilled,  three  of  alcohol,  and  one  of  nitric  acid. 
Crystals  form  at  the  end  of  a  week  or  more,  having  the  composition  CjqH2j,0,.HjO. 
This  happens  though  the  oil  may  be  mixed  with  others,  and  may  serve  to  detect 
adulterations  with  it  of  oils  which  do  not  have  the  same  composition.  (Berlhelot, 
Journ.  de  Pharm.  et  de  Chim.,  xxviii.  451.)     The  name  of  terpin  has  been  given 
to  this  crystalline  hydrated  oil  of  turpentine ;  and  similar  crystals,  if  not  identically 
the  same  in  character,  have  been  taken  from  the  interior  of  an  old  pine  log,  where 
they  were  probably  formed  from  the  oil  remaining  in  the  structure  of  the  wood. 
(John  M.  Blake,  Am.  Journ.  of  Sciences  and  Arts,  1867,  xliii.  202.)    Oil  of  turpen- 
tine may  be  made  to  yield  cymene  identical  with  that  existing  in  the  oil  of  cummin, 
and  with  that  obtained  by  dehydrating  camphor.  (See  Cumin  Seed,  in  Part  II.) 

Exposed  to  the  air  the  oil  absorbs  oxygen,  becomes  thicker  and  yellowish,  and 
loses  much  of  its  activity,  owing  to  the  formation  of  resin.  A  small  proportion  of 
formic  acid  is  said  also  to  be  generated.  Hence  the  Edinburgh  College  directed  the 
oil  to  be  rectified  by  distilling  it  with  about  four  measures  of  water.  But  the  pro- 
cess is  difficult  in  consequence  of  the  great  inflammability  of  the  vapor,  and  its 
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rapid  formation,  which  causes  the  liquid  to  boil  over.  In  this  country  it  is  scarcely 
necessary ;  as  the  recent  oil  can  be  obtained  at  an  expense  less  than  that  which 
would  be  incurred  by  redistillation  on  a  small  scale.  Another  mode  of  purifying 
the  oil  is  to  agitate  it  with  one-eighth  of  alcohol,  which  dissolves  the  resinous  portion. 
About  one-fifth  of  the  alcohol  is  retained  by  the  oil,  but  is  readily  separated  by  agi- 
tation with  water. 

Berthelot  has  shown  that  oil  of  turpentine  has,  under  certain  conditions,  the 
power,  while  undergoing  oxidation  itself,  of  causing  the  oxidation  of  other  bodies, 
to  which  it  imparts  a  portion  of  the  oxygen  absorbed  from  the  air.  All  that  is 
necessary  to  give  this  power  to  the  oil  is  that,  soon  after  distillation,  it  should  be 
exposed  to  the  air,  as  in  a  bottle  half  filled.  Solar  light  assists,  but  is  not  essential 
to,  the  change,  which  goes  on  even  in  the  dark.  The  oil  retains  the  property  thus 
acquired  indefinitely,  but  may  be  deprived  of  it  by  exposure  to  a  boiling  heat,  or 
by  agitation  with  certain  other  substances,  as  pyrogallate  of  potassium.  No  other 
chemical  or  physical  change  can  be  detected  in  the  oil.  (Journ.  de  Pharm.,  Mai, 
1860,  p.  351.) 

In  this  country,  the  oil  of  turpentine,  though  often  more  or  less  impure  from  the 
presence  of  resin,  is  probably  not  often  adulterated.  An  instance,  however,  has 
been  put  on  record,  in  which  a  sample  of  the  oil,  having  a  pale  green  color,  was 
found  to  contain  copper.  This  was  easily  separated  by  shaking  the  oil  with  a  little 
saturated  solution  of  ferrocyanide  of  potassium,  and  allowing  it  to  stand  for  two  or 
three  days  to  settle.  (C.  Lewis  Diehl,  A.  J.  P.,  1867,  p.  386.) 

The  several  species  of  pine  indigenous  to  California  and  the  slopes  of  the  Sierra 
Nevada  appear  to  yield  quite  difi"erent  products.  Wenzell  (^4.  J.  P.,  March,  1872) 
described,  under  the  name  of  abietene,  an  oil  distilled  from  the  exudation  of  the 
I*inus  Sabiiiiana  (^Nut-Pine  or  Digger-Pine).  He  found  it  to  have  a  sp.gr.  "694, 
and  a  boiling  point  101°  C.  (213-8°  F.).  Sadtler  (^.  J.  P.,  April,  1879,  p.  176) 
examined  an  oil  of  turpentine  from  California  said  to  have  been  obtained  from  the 
Plnus  ponderosa  (^Ileavy  Pine),  and  found  it  to  agree  with  Wenzell's  abietene  sub- 
stantially. It  had  a  sp.  gr.  at  165°  C.  (62°  F.)  of  -6974,  boiled  at  101°  C.  (213-8=' 
F.),  and  was  slightly  laevogyrate.  It  gave  negative  results  when  treated  with  hy- 
drochloric acid  for  the  formation  of  a  hydrochloride,  did  not  form  a  hydrate,  was 
not  acted  upon  by  sulphuric  acid  or  by  nitrosyl  chloride.  Thorpe  asserts  (A.  J.  P., 
1879,  p.  293)  that  this  exudation  of  the  California  pine  is  almost  pure  heptane, 
CjHjg,  one  of  the  chief  constituents  of  American  petroleum. 

Medical  Properties  and  Uses.  Oil  of  turpentine  is  stimulant,  diuretic,  occa- 
sionally diaphoretic,  anthelmintic,  in  large  doses  cathartic,  and  externally  rubefacient. 
Swallowed  in  moderate  quantities  it  produces  a  sense  of  warmth  in  the  stomach, 
accelerates  the  circulation,  and  increases  the  heat  of  the  skin,  without  especially 
affecting  the  functions  of  the  brain.  In  small  doses,  frequently  repeated,  it  stimu- 
lates the  kidneys,  augmenting  the  secretion  of  urine,  and  often  producing,  especially 
if  long  continued,  painful  irritation  of  the  urinary  passages,  amounting  sometimes 
to  violent  strangury.  At  the  same  time  it  imparts  the  odor  of  violets  to  the  urine  ; 
and  this  effect  is  also  produced  by  its  external  application,  or  even  by  breathing  the 
air  of  an  apartment  impregnated  with  its  vapors.  In  large  doses  it  occasions  slight 
vertigo,  or  a  sense  of  fulness  in  the  head,  sometimes  amounting  to  intoxication, 
attended  frequently  with  nausea,  and  succeeded  generally,  though  not  always,  by 
speedy  and  brisk  catharsis.  When  this  effect  is  experienced,  the  oil  is  carried  out 
of  the  bowels,  and,  no  time  being  allowed  for  absorption,  is  less  apt  to  irritate  the 
kidneys  and  bladder  than  in  small  and  repeated  doses.  In  some  constitutions  it 
produces,  even  when  taken  internally,  an  erythematic  eruption  on  the  skin.  Persons 
who  inhale  its  vapor  are  liable  to  strangury  and  even  bloody  urine.  Hasmaturia  is 
sometimes  caused  in  seamen  on  board  vessels  loaded  with  turpentine.  A  case  is  on 
record  in  which  a  woman  was  found  dead  after  having  swallowed  a  large  quantity 
of  the  oil,  probably  about  six  ounces.  The  muscles  were  in  a  state  of  rigid  con- 
traction ;  the  brain  and  spinal  marrow  greatly  congested ;  the  lungs  and  right  cavi- 
ties of  the  heart  gorged  with  blood.  ( J.?/i.  Journ.  of  Med.  Sci.,  Oct.  1858,  p.  562.) 

The  oil  is  employed  in  numerous  diseases.     As  a  stimulant  it  sometimes  proves 
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serviceable  in  low  forms  of  fever.  We  have  found  it  extremely  useful  in  the  ad- 
vanced stage  of  typhoid  or  enteric  fever ;  and  especially  in  cases  in  which  the  tongue 
has  partially  or  completely  thrown  off  its  fur  in  flakes,  and  afterwards  become  dry, 
with  a  surface  destitute  of  its  ordinary  papillary  appearance,  and  often  contracted  and 
fissured.  The  remedy  has,  in  our  hands,  proved  almost  uniformly  successful  under 
these  circumstances.  With  small  doses  of  the  oil  frequently  repeated,  the  tongue  be- 
comes moist  and  again  coated,  the  tympanitic  state  of  the  bowels  disappears,  and  the 
patient  goes  on  to  recover  as  in  a  favorable  case  of  fever.  Its  eflBiciency,  however, 
in  typhoid  fever,  \a  ascribable  not  so  much  to  its  stimulant  properties,  as  to  an  altera- 
tive influence  upon  the  ulcerated  surface  of  the  bowels  characteristic  of  that  disease. 
In  chronic  rheumatism,  particularly  sciatica  and  lumbago,  the  oil  has  often  been  given 
with  great  benefit.  It  has  also  been  much  extolled  as  a  remedy  in  some  forms  of 
puerperal  fever,  in  neuralgia,  in  passive  hemorrhages,  particularly  from  the  bowels, 
in  disordered  conditions  of  the  alimentary  canal  attended  with  sallow  countenance, 
foul  tongue,  tumid  abdomen,  sour  or  fetid  eructations,  and  general  depravation  of 
health,  in  chronic  dysentery  and  diarrhoea,  in  obstinate  gleets  and  leucorrhoea,  and 
retention  and  incontinence  of  urine  from  debility,  in  chronic  nephritic  and  calculous 
affections,  and  in  various  conditions  of  hooping-cough.  In  certain  cases  of  dys- 
entery, whether  acute  or  chronic,  when  the  tongue  is  quite  dry,  and  smooth  as  if 
from  defect  of  the  papillary  structure,  no  remedy  has  proved  so  efficient  in  our  hands 
as  oil  of  turpentine.  We  have  seen  it  also  very  beneficial  in  haemoptysis.  As  a 
vermifuge  it  is  highly  esteemed,  especially  in  cases  of  taenia.  It  appears  to  destroy 
or  debilitate  the  worm,  which,  losing  its  hold  upon  the  bowels,  is  then  easily  dis- 
charged. In  cases  of  worms  in  the  stomach  it  is  very  useful.  The  worms,  in 
this  instance,  are  destroyed,  and  then  digested  as  any  other  animal  matter.  In 
dropsies  with  feeble  action  the  oil  may  sometimes  be  advantageously  given  as  a 
diuretic ;  and  in  araenorrhcea  from  torpor  of  the  uterine  vessels  it  is  occasionally 
useful.  (A.  J.  P.,  March,  1869,  p.  176.) 

The  dose  for  ordinary  purposes  is  from  five  to  thirty  drops  (0"3  to  1  9  C.c),  re- 
peated every  hour  or  two  in  acute,  and  three  or  four  times  a  day  in  chronic  diseases. 
In  rheumatism  it  is  recommended  by  some  in  the  dose  of  a  fluidrachm  (3-75  C.c.) 
every  four  hours.  As  a  remedy  for  the  tape- worm  it  is  given  in  the  quantity  of  half 
to  one  fluidounce,  and  should  be  followed  by  castor  oil  if  it  do  not  operate  in  three 
or  four  hours.  It  has  also  proved  successful  in  taenia  in  the  dose  of  half  a  drachm 
(1-9  C.c),  twice  a  day,  continued  for  a  considerable  time.  In  ordinary  cases  of 
worms,  the  usual  dose  may  be  given.  It  may  be  administered  on  sugar,  or  in  emul- 
sion with  gum  arable,  loaf  sugar,  and  cinnamon  or  mint-water.  As  to  some  its  taste 
is  very  disagreeable,  the  form  of  capsules  or  pills  has  been  recommended.* 

In  the  form  of  enema,  the  oil  is  highly  useful  in  cases  of  ascarides,  obstinate  con- 
stipation, and  distention  of  the  bowels  from  accumulation  of  air.  No  remedy  is 
more  effectual  in  tympanites  than  injections  of  oil  of  turpentine.  From  half  a  fluid- 
ounce  to  two  fluidounces  (15  to  60  C.c.)  may  be  administered,  suspended  by  the 
yolk  of  eggs  in  half  a  pint  or  a  pint  of  water,  or  some  mucilaginous  fluid. 

Externally  applied,  oil  of  turpentine  irritates  and  speedily  inflames  the  skin,  and 
is  one  of  the  most  efficacious  rubefacients ;  and  is  used  in  rheumatic  affections,  and 
various  internal  inflammations.  When  only  a  slight  impression  is  desired,  it  may  be 
diluted  with  olive  oil ;  but  in  some  constitutions,  even  in  this  state,  it  produces  such 
violent  inflammation  of  the  skin,  with  extensive  eruptions,  as  to  render  its  external 
use  in  any  shape  improper.  Mixed  with  some  mild  oil,  and  introduced  on  cotton 
into  the  ear,  it  is  sometimes  beneficial  in  deafness  arising  from  a  deficient  or  un- 
healthy secretion  of  wax.  Applied  to  recent  burns,  it  is  thought  by  some  to  be 
highly  useful  in  allaying  the  burning  pain  and  promoting  a  disposition  to  heal.  For 

*  It  has  been  objected  to  the  form  of  capsale,  that,  in  consequence  of  the  breaking  of  its  coating, 
the  oil  mnj  come  undiluted  in  contact  with  the  mucous  membrane,  and  thus  produce  undue  irrita- 
tion. M.  Lacambre  gives  the  following  process  for  making  a  pill  of  the  oil.  Take  of  oil  of  tur- 
pentine 8  grammes,  white  wax  20  ditto,  powdered  sugar  9  ditto,  oil  of  lemon  2  drops.  Melt  the 
wax  in  the  oil  of  turpentine,  pour  into  a  mortar,  allow  to  cool,  then  add  the  sugar,  and  form  a  vaass 
to  ha  divided  into  pills  of  25  centigrammes  (3  or  4  grs.)  each.  Roll  them  in  powdered  starch,  and 
keep  in  a  well-stopped  bottle.  (Journ.  de  Pharm.,  Sept.  1S73,  p.  223.) 
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this  purpose,  however,  it  is  usually  mixed  with  resin  cerate  (hanlicon  ointment),  so 
as  to  form  a  liniment  capable  of  being  spread  upon  linen  rags.  (See  Lumnentum 
Terehinthinse,.)*-  The  oil  has  been  recommended  also  in  anthrax  and  erysipelas. 
M.  Beullard  has  found  it  useful  in  eczema,  applied  directly  to  the  affected  part.  It 
causes  immediately  severe  pain  and  much  swelling,  and  in  a  few  minutes  must  be 
removed,  and  followed  by  cooling  and  demulcent  measures.  A  modification  of  the 
disease  is  thus  produced,  which  renders  ordinary  applications  successful  that  had 
been  previously  useless.  {Ann.  de  Therap.,  1865,  p.  138.)  It  is  thought  by  Profs. 
Von  Erlach  and  Lucke,  of  Berne,  to  be  peculiarly  efficacious  in  parasitic  affections 
of  the  scalp,  by  destroying  the  parasites  and  preventing  the  development  of  the 
spores.  (J.OT.  Journ.  of  Med.  Sci.,  July,  1869,  p.  248.) 

Oil  of  turpentine  has  been  recommended  in  the  form  of  bath,  in  affections  in 
which  its  constitutional  impression  is  desired.  For  this  purpose  Dr.  T.  Smith,  of 
Cheltenham,  England,  employs  from  five  to  ten  fluidounces  of  the  oil,  with  half  a 
fluidounce  of  the  oil  of  rosemary,  and  two  pounds  of  carbonate  of  sodium,  in  each 
bath.  The  breath  becomes  strongly  impregnated  with  the  terebinthinate  odor. 
(^Braithwaites  Retrospect,  xxi.  355.)  Applied  in  vapor,  the  oil  is  said  to  be  a  very 
speedy  cure  for  the  itch.  The  bed-  and  night-clothes  are  sprinkled  with  thirteen 
drachms  of  the  oil,  and  the  patient  finds  himself  cured  on  awaking  in  the  morning, 
(Ain.  Journ.  of  Med.  Sci.,  July,  1857,  p.  232.)  Baths  of  the  vapor  of  turpentine 
are  stated  to  be  very  beneficial  in  chronic  rheumatism.  They  are  said  to  be  borne 
well,  for  twenty-five  minutes,  at  a  temperature  from  60°  C.  to  71*1°  C.  (140°  F.  to 
160°  F.).  (^Arch.  Gen.,  4e  ser.,  xxviii.  80.)  Inhalation  of  the  vapor  has  been 
recommended  by  Skoda  in  gangrene  of  the  lungs. 

Off.  Prep.  Confectio  Terebinthinae,  Br.;  Enema  Terebinth  in  ae,  Br.;  Linimentum 
Cantharidis,  U.  S.;  Linimentum  Terebinthinae ;  Linimentum  Terebinthiuae  Aceti- 
cum,  Br.;   Unguentum  Terebinthinae,  Br. 

OLEUM  THEOBROM^.  U.S.,  Br.     Oil  of  Theobroma.     [Bidter  of 

Cacao.^ 
(6'LE-tJM  the-o-br6'm^.) 

"A  fixed  oil  expressed  from  the  seed  of  Theobroma  Cacao.  Linne.  (JVat.  Ord. 
Sterculiacese.)"  If.  S.  "A  concrete  oil  obtained  by  expression  and  heat  from  the 
ground  seeds  of  Theobroma  Cacao.  Linn."  Br. 

Oleum  (Butyrum)  Cacao,  P.G.;  Beurre  de  Cacao,  Fi:;  Kakaobutter,  G. 

Gen.  Ch.  Calyx  sepalled.  Petals  five,  vaulted  at  the  base,  ligulate  above.  Sta- 
mens  fifteen,  connected  into  an  urceolus  at  the  base ;  sterile  filaments  five,  alternate 
with  the  petals ;  fertile  ones  short,  united  into  five  filaments,  each  opposite  to  a 
petal  and  bearing  two  anthers.  Sfi/le  five-cleft  at  the  apex.  Stigmas  simple.  Fruit 
indehiscent,  five-celled.     Seeds  embedded  in  a  buttery  pulp. 

Theobroma  Cacao.  Linn.  Sp.  Plant.  1100  ;  Hayne,  Darstel.  und  Beschreih.,  etc., 
ix.  35  ;  B.  &  T.  38.  This  is  a  handsome  tree,  from  twelve  to  twenty  feet  in  height, 
growing  in  Mexico,  the  West  Indies,  and  South  America,  in  some  parts  of  which  it 
is  largely  cultivated,  particularly  in  Gruayaquil  and  Venezuela.  The  fruit  is  an  ob- 
long-ovate capsule  or  berry,  six  or  eight  inches  in  length,  with  a  thick,  coriaceous, 
somewhat  ligneous  rind,  enclosing  a  whitish  pulp,  in  which  numerous  seeds  are  em- 
bedded. These  are  ovate,  somewhat  compressed,  about  as  large  as  an  almond,  and 
consist  of  an  exterior  thin  shell,  and  a  brown  oily  kernel.  Separated  from  the 
matter  in  which  they  are  enveloped,  they  constitute  the  cacao,  or  chocolate 
nuts  of  commerce.  They  have  a  slightly  aromatic,  bitterish,  oily  taste,  and,  when 
bruised  or  heated,  an  agreeable  odor.  Analyzed  by  Mitscherlich,  they  were  found  to 
contain,  in  100  parts,  from  45  to  49  of  fixed  oil  (cacao  butter),  14  to  18  of  starch, 
0-34  of  glucose,  0-26  of  cane  sugar,  5*8  of  cellulose,  3-5  to  5  of  coloring  matter, 
13  to  18  of  albuminoid  matter,  1-2  to  1-5  of  theobromine,  5-6  to  6-3  of  water,  with 
3-5  of  ashes.    The  coloring  matter  is  probably  the  result  of  chemical  change,  as  the 

*The  following  is  the  formula  adopted  by  the  Philadelphia  College  of  Pharmacy  for  the  rube- 
/acient  liniment  known  as  British  Oil.  IJ.  Olei  Terebinth,  f^viij,  Olei  Lini  f^viij,  Olei  Succini 
f3iv,  Olei  Juniperi  f5iv,  Petrolei  Barbadensis  f^iij,  Petrolei  Americani  (crude  petroleum)  f3J.  M. 
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fresh  seeds  are  white.  Theobromine  has  been  found  also  in  the  shells  in  the  pro- 
portion of  about  1  per  cent.  {A.  J.  P.,  1862,  p.  509.)  The  latter  impart  to  boiling 
water  a  taste  analogous  to  that  of  chocolate,  but  weaker,  and  are  used  for  making 
a  table  beverage. 

Theobromine  was  discovered  by  M.  Woskresensky,  who  obtained  it  in  the  follow- 
ing method.  The  kernels  are  exhausted  with  water  by  means  of  the  water-bath ; 
the  solution  is  strained  through  linen,  precipitated  by  acetate  of  lead,  and  filtered; 
the  filtered  liquor  is  freed  from  lead  by  sulphuretted  hydrogen,  and  evaporated ; 
the  brown  residue  is  treated  with  boiling  alcohol,  and  the  liquor  filtered  while  hot. 
Upon  cooling,  the  theobromine  is  deposited  in  the  form  of  a  reddish  white  powder, 
which  is  rendered  colorless  by  repeated  crystallization.  Keller  obtained  it  still  purer 
by  heating  the  powder  between  two  watch-glai5ses,  by  which  a  brilliant  white  subli- 
mate was  obtained.  According  to  0.  Donker  and  C.  Treumann,  theobromine  is 
contained  not  only  in  the  cotyledons,  but  also  in  the  shells  of  the  cacao  seeds.  Four 
kilos,  of  the  latter  yielded  13-5  Gm.  of  pure  theobromine.  (Archiv  der  Pharmade, 
July,  1878.)  Theobromine  is  a  crystallizable  alkaloid,  capable  of  forming  salts 
with  the  acids,  very  bitter,  volatilizable  without  change,  freely  soluble  in  hot  alcohol, 
sparingly  so  in  hot  water,  and  is  very  simply  related  to  caffeine,  this  latter  being 
the  methyl  derivative  of  theobromine.  Its  formula  is  C^HgN^O^.  It  has  been  con- 
verted into  caffeine  by  Strecker,  and  quite  recently  E.  Fischer  (J5er.  Chem.  Ges., 
1882,  p.  453)  has  obtained  it  from  xanthine,  C.H^N^O^,  which  is  easily  obtained 
from  the  guanine  of  guano,  CjH.N.O,  by  the  action  of  nitrous  acid.  In  the  Edinh. 
Med.  Journal  (Oct.  1873),  theobromine  is  said  to  be  identical  in  effects  on  the  sys- 
tem with  caffeine  or  theine.  (^V.  R.,  1874,  p.  8.) 

Chocolate  is  differently  prepared  in  different  countries.  In  Great  Britain  and 
the  United  States,  it  usually  consists,  when  pure,  exclusively  of  the  kernel  of  the 
cacao  or  chocolate  nuts,  which  are  first  roasted,  then  deprived  of  their  shell,  and 
lastly  reduced,  by  grinding  between  heated  stones,  to  a  paste,  which  is  moulded  into 
oblong  cakes.  Not  unfrequently  rice  flour  or  other  farinaceous  substance,  with  butter 
or  lard,  is  added ;  but  these  must  be  considered  as  adulterations.  On  the  continent 
of  Europe,  sugar  is  generally  incorporated  with  the  paste,  and  spices,  especially 
cinnamon,  are  often  added.  Vanilla  is  a  favorite  addition  in  South  America,  France, 
and  Spain.  Cacao,  called  cocoa.,  is  often  sold  in  powder,  which  is  sometimes  mingled 
with  other  ingredients,  such  as  ground  rice,  barley,  flour,  sugar,  etc.  Chocolate  is 
prepared  for  use  by  reducing  it  to  powder,  and  boiling  it  in  milk,  water,  or  a  mix- 
ture of  these  fluids.  In  this  state  it  is  much  employed  as  a  drink  at  breakfast  and 
tea,  and  serves  as  a  substitute  for  coffee  in  dyspepsia.  It  is  also  a  good  article  of 
diet  for  convalescents,  and  may  sometimes  be  given  advantageously  as  a  mild  nutri- 
tive drink  in  acute  diseases. 

Oil  of  Theohroma.  Cacao  Butter.  This  is  the  fixed  oil  of  the  chocolate  nut.  It 
is  extracted  either  by  expression,  decoction,  or  the  action  of  a  solvent.  Soubeiran 
recommends  that  the  seeds,  previously  ground,  be  mixed  with  one-tenth  of  their 
weight  of  water,  and  then  pressed  between  hot  plates  of  tinned  iron.  It  is  advisable 
that  the  heat  should  not  exceed  that  of  boiling  water,  and  even  a  lower  heat  will 
answer.  When  the  method  of  decoction  is  used,  the  cacao  should  be  slightly  roasted 
before  boiling.  As  a  solvent,  bisulphide  of  carbon  has  been  found  to  answer  well, 
as  recommended  in  the  preparation  of  the  expressed  oil  of  nutmeg.  (See  Oleum 
Myristlcse.)  Upon  the  whole,  the  method  of  expression  is  perhaps  preferable.  The 
presence  of  water  in  the  ground  seeds  is  said  greatly  to  facilitate  the  process.  The  ex- 
pressed oil,  which  is  now  made  in  Philadelphia,  occurs  in  the  shape  of  oblong  cakes, 
like  those  of  chocolate,  weighing  about  half  a  pound  each.  It  is  "  a  yellowish  white 
solid,  having  a  faint,  agreeable  odor,  a  bland  chocolate-like  taste,  and  a  neutral  re- 
action. It  melts  between  30°  and  35°  C.  (86°  to  95°  F.).  If  2  parts  of  Oil  of 
Theohroma  be  dissolved  in  4  parts  of  ether,  in  a  test-tube,  by  immersing  the  tube  in 
water  of  17°  C.  (63°  F.),  and  if  this  be  afterward  plunged  into  water  of  0°  C.  (32°  F.), 
the  mixture  should  not  become  turbid,  nor  separate  a  granular  deposit  in  less  than 
three  minutes;  and  if  the  mixture,  after  congealing,  be  exposed  to  a  temperature 
of  15°  C.  (59°  F.),  it  should  gradually  become  entirely  clear  (abs.  of  paraffin,  wax, 


1050  Oleum  Theobromae. — Oleum  Tliymi.  part  i. 

stearin,  tallow,  etc.)."  U.  S.  It  was  analyzed  by  Specht  and  Gossman,  who  found 
it  to  consist  of  stearin,  palmitin,  and  olein,  with  the  glyceride  probably  of  arachic 
acid,  CjoC^Oj,  or,  as  suggested  by  Kingzett,  theohromic  acid,  Cg^Hj^gO^.  From  its 
large  proportion  of  stearin,  it  is  one  of  the  best  fats  for  the  preparation  of  stearic 
acid.  (^Chem.  Gaz.,  Aug.  15,  1854,  p.  306.)  It  is  said  to  be  frequently  adulterated 
with  animal  fats,  which,  according  to  Mr.  E.  Lamhofer,  may  be  detected  by  atten- 
tion to  the  fact  that  pure  cacao  butter  dissolves  entirely  in  ether  or  benzin,  sepa- 
rating out  in  minute  granular  crystals  when  immersed  in  water  of  0°  C.  (32°  F.), 
the  liquid  portion  remaining  transparent  for  30  or  40  minutes,  when  the  whole 
solidifies.  After  solidification,  if  the  oil  is  kept  at  a  temperature  of  about  14-4°  C. 
(58°  F.),  it  redissolves  without  turbidity.  (A.  J.  F.,  1877,  p.  238.)  Mr.  G.  llams- 
perger  concludes,  as  the  result  of  much  experimentation,  that  ether  affords  the  best 
test  of  purity.  Dissolving  the  suspected  cacao  butter  in  2  parts  of  ether,  if  it  be- 
comes turbid  after  standing,  or  forms  on  spontaneous  evaporation  little  crystals  or 
grains  not  soluble  in  2  parts  of  ether  at  common  temperature,  it  is  impure. 

Butter  of  cacao  is  used  as  an  ingredient  in  cosmetic  ointments,  and  in  pharmacy 
for  coating  pills  and  preparing  suppositories.  For  the  last  purpose  it  is  well  adapted 
by  its  consistence  and  biandness,  and  is  now  largely  consumed.  It  was,  indeed,  on 
this  account  chiefly  that  it  was  introduced  into  tlae  U.  S.  Pharmacopoeia  of  I860.* 
F.  Bringhurst  prepared  a  lip  salve  by  melting  together  28  ounces  of  cacao  butter, 
4  ounces  of  yellow  wax,  and  a  drachm,  each,  of  balsam  of  Peru  and  benzoic  acid, 
straining,  adding  perfuming  oils,  as  those  of  rose,  bergamot,  and  bitter  almonds, 
in  sufficient  quantity,  and  finally,  when  nearly  cool,  an  ounce  of  glycerin.  (J..  J.  P., 
July,  1867,  p.  348.) 

Off.  Prep.  Suppositoria  Hydrargyri,  Br.;  Suppositoria  Plumbi  Composita,  Br. 

OLEUM  THYMI.  U.  8.     Oil  of  Thyme. 

(6'LE-UM  THY'MI.) 

"  A  volatile  oil  distilled  from  Thymus  vulgaris.  Linne.  {_Nat.  Ord.  Labiatae.)"  U.  S. 

Essence  de  Thym,  Fr.;  Thymianol,  G. 

In  the  south  of  France  thyme  grows  wild  in  great  abundance,  and  is  largely  col- 
lected for  distillation.  The  oil  is  taken  from  France  to  England,  and  thence  reaches 
this  country  under  the  name  of  oil  of  origanum,  having,  probably  from  its  greater 
cheapness,  been  substituted  for  the  genuine  oil.  For  all  the  purposes  for  which  oil 
of  origanum  was  used,  that  of  thyme  is  not  less  useful,  and  it  is  more  agreeable. 

Thymus  vulgaris  is  a  very  common  plant,  indigenous  in  the  south  of  France,  and 
cultivated  in  our  gardens.  It  is  a  labiate  plant,  and  characterized  as  a  genus  by  its 
subcampanulate  calyx,  having  its  throat  closed  with  hairs,  and  its  corolla  with  the 
upper  lip  flat  and  emarginate,  and  a  longer  lower  lip.  It  is  a  low  under-shrub,  pro- 
cumbent at  the  base,  with  ovate-linear,  revolute  leaves,  and  flowers  in  a  whorled 
spike.  The  herbaceous  portion,  which  should  be  gathered  when  the  plant  is  in 
flower,  has  a  peculiar,  strong,  aromatic,  agreeable  odor,  not  lost  by  drying,  and  a 
pungent,  aromatic,  camphorous  taste.  Its  active  constituent  is  the  volatile  oil,  which 
is  obtained  separate  by  distillation  with  water. 

The  oil,  as  prepared  in  the  south  of  France,  is,  after  one  distillation,  of  a  reddish 
brown  color,  and  called  the  red  oil,  but  when  again  distilled  is  colorless,  and  in  this 
condition  is  distinguished  as  the  white  oil.  It  is  officinally  described  as  "  a  colorless 
or 'pale  yellow,  thin  liquid,  becoming  darker  and  thicker  by  age  and  exposure  to  air, 
having  a  strong  odor  of  thyme,  a  warm,  pungent,  and  afterward  cooling  taste,  and 
a  neutral  reaction.  Sp.  gr.  about  0-880.  It  is  readily  soluble  in  alcohol."  U.  S. 
According  to  Zeller,  one  pound  of  the  fresh  herb  yields  45*7  grains  of  the  oil,  of 
the  dried  herb  38  grains.     The  oil,  as  found  in  commerce,  is  of  a  reddish  brown 

*  Ma/tirra  Tallow.  This  is  a  fatty  matter  obtained  from  the  fruit  of  a  tree  growing  in  Mozam- 
bique, and  the  Isles  of  Madagascar  and  Bourbon,  and  bearing  a  close  resemblance  in  qualities  to 
cacao  butter.  The  kernel  of  the  fruit  is  described  as  of  the  size  of  the  cacao  bean,  having  the 
same  characteristic  odor  when  bruised,  and  a  bitter  taste.  The  fatty  matter  is  extracted  by  boiling 
the  kernels  in  water.  It  is  of  a  firm  solid  consistence,  less  fusible  than  tallow,  of  a  yellowish  color, 
and  the  odor  of  cacao  butter.  It  agrees,  moreover,  with  that  substance  in  containing  olein  and 
palmitin,  and  yields  palmitic  acid  largely  when  saponified.  {A.  J.  P.,  xxviii.  163.) 
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eolor,  and  of  an  odor  recalling  that  of  thyme,  but  less  agreeable.  Its  sp.  gr.  is 
stated  at  0-905,  but  probably  varies,  as  the  oil  is  a  complex  body.  The  more  vola- 
tile portion,  that  coming  over  below  180°  C.  (356°  F.)  in  distillation,  is  a  mixture 
of  cymene,  Cj(,H„,  boiling  at  175°  C.  (347°  F.),  and  thyviene,  CjoHj,,  boiling  at 
165^  C.  (329-'  F.).  The  less  volatile  portion  is  chiefly  thymol,  Cj^Hj^O,  a  white 
crystalline  solid,  melting  at  44°  C.  (111-2°  F.),  and  possessing  a  pungent  taste.  (See 
ThymolS) 

OLEUM  TIGLII.  U.S.     Croton  Oil. 

(tyLE-UM  TIG'LI-i.) 

"  A  fixed  oil  expressed  from  the  seed  of  Croton  Tiglium.  Linne.  (^Xat.  Ord. 
Euphorbiaceae.)"  (T.  S.  "  The  oil  expressed  from  the  seeds  of  Croton  Tiglium. 
Linn."  Br. 

Oleum  Crotonia,  Br.;  Haile  de  Croton,  Haile  de  Orainea  de  Tillj,  Fr.;  Crotonol,  6.;  Xerralom 
anDav.  TamooL 

Croton  Tiglium.  Willd.  Sp.  Plant,  iv.  543;  B.  &  T.  239.  This  species  of 
Croton  is  a  femall  tree  or  shrub,  with  a  few  spreading  branches,  bearing  alternate 
petiolute  leaves,  which  are  ovate,  acuminate,  serrate,  smooth,  of  a  dark  green  color 
on  the  upper  surface,  paler  beneath,  and  furnished  with  two  glands  at  the  base.  The 
flowers  are  in  erect  terminal  racemes,  scarcely  as  long  as  the  leaf;  the  lower  being 
female,  the  upper  male,  with  straw-colored  petals.  The  fruit  is  a  smooth  capsule, 
about  the  size  of  a  filbert,  with  three  cells,  each  containing  a  single  seed. 

The  tree  is  a  native  of  Hindostan,  Ceylon,  the  Moluccas,  and  other  parts  of  India. 
It  is  pervaded  by  an  acrid  purgative  principle,  probably  analogous  to  that  found  in 
other  plants  belonging  to  the  family  of  Eupborbiaceje.  Rumphius  says  that  the  root 
is  employed  in  Amboyna,  in  the  dose  of  a  few  grains,  as  a  drastic  purge  in  dropsy ; 
and,  according  to  the  same  author,  the  leaves  are  so  acrid  that,  when  chewed  and 
swallowed,  they  excite  inflammation  in  the  lipe,  mouth,  and  throat,  and  along  the 
whole  course  of  the  alimentary  canal.  The  wood  is  said  in  small  doses  to  be  dia- 
phoretic, in  larger,  purgative  and  emetic.  But  the  seeds  are  the  most  active  part. 
These  have  been  long  used  in  India  as  a  powerful  purgative,  and  were  employed  so 
early  as  1630  in  Europe,  under  the  names  oi  grana  Molucca  and  grana  tiglia.  But 
in  coosecjuence  of  their  violent  effects  they  fell  into  neglect,  and  had  c-eased  to 
be  ranked  among  medicines,  when,  at  a  comparatively  recent  period,  attention  was 
again  called  to  them  by  the  writings  of  some  English  physicians  in  India.  They 
are  now  imported  for  their  oil,  which  is  the  only  product  of  the  plant  considered 
officinal. 

These  seeds  are  rather  larger  than  a  grain  of  coffee,  oblong,  rounded  at  the  ex- 
tremities, with  two  faces,  the  external  considerably  more  convex  than  the  internal, 
separated  from  each  other  by  longitudinal  ridges,  and  each  divided  by  a  similar  lon- 
gitudinal ridge,  so  that  the  whole  seed  presents  an  irrregular  quadrangular  figure. 
Sometimes,  as  in  the  coflfee  grain,  their  internal  surface  is  flat  with  a  longitudinal 
groove,  owing  to  the  presence  of  only  two  seeds  in  the  capsule,  the  groove  being 
produced  by  the  central  column  or  axis.  The  shell  is  covered  with  a  soft,  yellowish 
brown  epidermis,  beneath  which  the  surface  is  black  and  smooth;  and,  as  the  epi» 
dermis  is  often  partially  removed  by  friction  during  their  carriage,  the  seeds  as  they 
come  to  us  are  frequently  mottled,  and  sometimes  nearly  black.  The  kernel  or  nu- 
cleus is  yellowish  brown,  and  abounds  in  oil.  In  India  the  seeds  are  prepared  for 
use  by  submitting  them  to  slight  torrefaction,  by  which  the  shell  is  rendered  more 
easily  separable.  In  the  dose  of  one  or  two  grains  ("065  or  0-13  Gm.)  the  kernel 
purses  severely. 

The  oil  is  obtained  by  expression  from  the  seeds,  previously  deprived  of  the  shell. 
It  may  also  be  separated  by  decoction  in  water,  or  by  the  action  of  ether,  or  bisul- 
phide of  carbon,  which  dissolves  the  oil,  and  leaves  it  behind  when  evaporated.* 

•  Exf.raetiou  by  ether.  Having  washed  and  dried  the  seed3,  grind  thena  in  a  coffee-mill,  and 
form  a  soft  paste  with  ether.  Introduce  this  into  a  narrow  percolation  tube,  and  gradually  pour 
ether  upon  it  until  exhausted.  Evaporate  the  ether  by  means  of  a  water-bath,  and  filter  the  re- 
maining oil  through  paper.  (Joura.  de  Phnrm.,  Aoiit,  1S62,  p.  116.) 

Extraction  icith  hitulphide  of  carbon.     The  seeds,  well  bruised,  are  introduced  into  a  bottle  with 
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Guibourt  recommends,  after  the  first  expression,  to  digest  the  residue  with  alcohol 
at  a  temperature  of  48-8°  to  60°  C.  (120°  to  140°  F.),  and  then  submit  it  to  a  new- 
expression.  The  alcohol  is  to  be  separated  by  distillation  from  the  oil,  which  is  then 
to  be  mixed  with  the  first  product.  According  to  Dr.  Nimmo,  the  seeds  consist 
of  64  per  cent,  of  kernel  and  36  of  envelope.  From  the  seeds  imported  into  Eng- 
land, about  22  per  cent,  of  oil  is  obtained  by  simple  expression.  Guibourt,  by  his 
process,  obtained  52  per  cent,  from  the  kernels,  equivalent  to  about  35  from  the  seeds. 
Croton  oil  consists  chiefly  of  the  glycerides  of  stearic,  palmitic,  myristic,  and  lauric 
acids.  There  are  also  present,  in  the  form  of  glycerin  ethers,  the  more  volatile  acids, 
as  formic,  acetic,  isobutyric,  and  one  of  the  valerianic  acids.  The  volatile  part  of  the 
acid  yielded  by  croton  oil  contains,  moreover,  a  peculiar  acid,  named  by  Geuther  and 
Frohlich  tiglinic  acid,  C^HgO^.  It  is  isomeric  with  angelic  acid,  but  the  melting 
points  (angelic  acid  45°  C,  tiglinic  acid  64°  C.)  and  the  boiling  points  (angelic 
acid  185°  C.,  tiglinic  acid  1985°  C.)  differ.  Crotonic  acid,  C^H^O^,  was  thought 
by  Schlippe  to  be  present,  but  later  investigation  does  not  confirm  the  statement. 
Crotonol,  announced  by  Schlippe  as  the  vesicating  principle  of  the  oil,  has  like- 
wise been  found  only  by  the  discoverer.* 

Properties.  Croton  oil,  as  found  in  the  shops,  varies  from  a  pale  yellow  to  a 
dark  reddish  brown.  That  imported  from  India  is  usually  pale,  that  expressed  in 
Europe  dark,  like  the  deepest-colored  sherry.  Its  consistence  is  rather  viscid,  and 
is  increased  by  time.  Its  smell  is  faint,  but  peculiar,  its  taste  hot  and  acrid,  leaving 
in  the  mouth  a  disagreeable  sensation  which  continues  for  many  hours.  "  Sp.  gr. 
0-940  to  0955.  When  fresh,  it  is  soluble  in  about  60  parts  of  alcohol,  the  solu- 
bility and  therapeutic  activity  increasing  by  age.  It  is  freely  soluble  in  ether, 
chloroform,  or  disulphide  of  carbon."  U.  S.  The  oil  is  wholly  soluble  in  ether  and 
oil  of  turpentine.  Its  relations  to  pure  alcohol  differ  somewhat  with  the  variety  of 
the  oil.  That  obtained  by  expression  in  England  was  formerly  wholly  and  readily 
soluble,  but  according  to  Mr.  Harold  Senier,  the  croton  oil  now  produced  acts 
towards  alcohol  as  do  foreign  oils  {P.  J.  Tr.,  3d  ser.,  xiv.  704),  forming  a  solu- 
tion which  is  permanent  at  ordinary  temperatures ;  while  the  India  or  pale  oil 
forms  an  opaque  mixture,  which  becomes  clear  and  uniform  upon  being  heated, 
but  separates  on  standing  into  two  portions,  one  consisting  of  alcohol  somewhat 
diminished  in  bulk,  the  other  of  the  oil  correspondingly  increased  in  bulk  by  re- 
taining a  portion  of  the  alcohol.  It  is  possible  that  the  difference  in  color,  and  in 
their  relations  to  alcohol,  between  the  India  and  English  oils,  may  be  owing  to  a 
change  in  the  kernels  from  being  kept.  Some  croton  oil  examined  by  M.  Dublanc, 
of  Paris,  when  agitated  with  ten  times  its  weight  of  alcohol,  was  separated  into  two 
parts,  one  of  which,  amounting  to  6  per  cent.,  was  dissolved  by  the  alcohol,  the 
other  remained  undissolved,  but  retained  50  per  cent,  of  alcohol.  The  latter,  upon 
being  repeatedly  treated  with  alcohol,  lost  all  its  acrimony  ;  while  the  portion  dis- 
solved was  extremely  acrid.  From  these  observations  it  would  appear  that  the  acrid 
and  probably  active  principle  of  the  oil  is  dissolved  by  alcohol ;  while  a  bland  fixed 
oil,  which  constitutes  the  chief  part  of  it,  is  not  taken  up  by  that  liquid.  It  is 
thought  that  croton  oil  is  often  adulterated  with  other  fixed  oils.  In  the  Br.  Phar- 
macopoeia of  1864,  it  was  given  as  a  test  of  the  purity  of  the  oil  expressed  from 
the  imported  seeds,  that  when  agitated  with  an  equal  volume  of  alcohol  and  gently 
heated,  it  forms  a  clear  solution,  from  which  about  three-fourths  of  the  oil  separates 
on  cooling  ;  but  the  statement  is  asserted  to  be  untrue  of  the  English  expressed  oil, 
though  correct  of  the  imported.     The  test  was  intended  to  detect  the  presence  of 

three  times  their  weight  of  bisulphide  of  carbon  well  rectified  ;  the  mixture  is  allowed  to  stand, 
with  frequent  agitation,  for  24  hours ;  the  whole  is  then  poured  upon  a  cloth  and  rapidly  expressed. 
The  residue  is  similarly  treated  with  twice  its  weight  of  the  bisulphide,  and  expressed,  after  stand- 
ing as  before.  The  products  of  the  two  macerations  are  mixed,  then  filtered  in  a  covered  funnel, 
and  finally  submitted  to  distillation,  by  means  of  a  water-bath,  in  a  glass  retort,  at  the  tempera- 
ture of  71-1°  or  76-6°  C.  (160°  or  170°  F.).  The  bisulphide  should  be  recovered  by  condensing  its 
vapor  in  a  refrigerated  receiver.  The  oil  is  to  be  poured  into  a  capsule,  to  show  that  it  contains 
none  of  the  bisulphide,  and  then  introduced  into  a  bottle.  {Jonni.  de  Phnrm.,  3e  ser.,  xxxi.  28.) 

*  Prof.  Tuson  believes  that  he  has  obtained  from  croton  seeds  a  peculiar  alkaloid,  analogous  to 
cascarillin,  by  the  same  process  as  that  which  he  used  for  ricininefrom  the  castor-bean.  But  further 
experiments  are  required  for  satisfactory  results.  {A.  J.  P.,  1804,  p.  418.) 
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castor  oil,  which  would  be  dissolved  by  the  alcohol,  and  thus  occasion  a  diminution 
of  the  bulk.     It  has  been  omitted  in  the  present  Pharmacopoeia.* 

According  to  the  late  Dr.  M.  Burrough,  who  was  for  some  time  in  India,  much 
of  the  oil  there  prepared  is  derived  from  the  seeds  of  Jatropha  Cttrcas,  or  Curcas 
Purffans,  the  so-called  Barhadoes  nuts.  This  oil,  though  weaker  than  the  genuine, 
was  said  by  Dr.  Burrough  to  be  an  efficient  cathartic  in  the  dose  of  three  or  four 
drops  (018  or  024  C.c).  Dr.  Hamilton  states  that  croton  seeds  are  afforded  by 
Croton pavana,  growing  in  Ava  and  the  eastern  parts  of  Bengal;  and  it  is  probable 
that  a  portion  of  the  croton  oil  of  commerce  is  obtained  from  these  seeds.  (  Trans. 
Linn.  Soc,  xiv.  257.)  These  facts  may  explain  some  of  the  discrepancies  in  refer- 
ence to  the  effects  of  alcohol  above  mentioned. 

Medical  Properties  and  Uses.  Croton  oil  is  a  powerful  drastic  purgative,  in 
large  doses  apt  to  excite  vomiting  and  severe  griping  pains,  and  capable,  if  immod- 
erately taken,  of  producing  fatal  effects.  It  acts  with  great  rapidity,  frequently 
evacuating  the  bowels  in  less  than  an  hour,  and  generally  exciting  a  rumbling  sen- 
sation in  half  that  period.  It  possesses  also  great  advantage  in  the  minuteness  of 
the  dose,  on  account  of  which  it  may  frequently  be  given  when  we  should  fail  with 
more  bulky  medicines  ;  as  in  mania,  coma,  and  the  cases  of  children.  A  drop  placed 
on  the  tongue  of  a  comatose  patient  will  generally  operate.  Though  long  used 
in  India,  and  known  for  two  centuries  to  the  Dutch  physicians,  it  did  not  attract 
general  notice  till  about  1820,  when  it  was  introduced  into  England  by  Mr.  Con- 
well.  It  is  chiefly  employed  in  cases  of  obstinate  constipation,  in  which  it  often 
produces  the  happiest  effects  after  the  failure  of  other  medicines  ;  but  it  may  also 
be  advantageously  used  in  almost  all  cases  in  which  powerful  and  speedy  purging  Is 
demanded,  especially  where  an  irritation  of  the  gastric  mucous  membrane  and  a 
derivative  action  are  desired.  The  seeds  are  said  to  have  been  used  with  great  suc- 
cess in  India  in  amenorrhoea.  Applied  externally,  the  oil  produces  inflammation  of 
the  skin,  attended  with  pustular  eruption,  and  has  been  used  in  this  way  in  rheu- 
matism, gout,  neuralgia,  glandular  and  other  indolent  swellings,  and  in  laryngeal 
and  pulmonary  diseases.  It  should  be  diluted  with  three  parts  of  olive  oil,  soap 
liniment,  oil  of  turpentine,  or  other  convenient  vehicle,  and  applied  as  a  liniment 
twice  or  oftener  in  twenty-four  hours.  Sometimes  the  insusceptibility  of  the  skin 
is  such  as  to  require  its  application  undiluted.  The  oil  may  also  be  applied  exter- 
nally, in  the  form  of  a  plaster,  made  by  incorporating  one  part  of  it  with  four  parts 
of  lead  plaster,  melted  by  a  very  gentle  heat.  Sometimes  it  appears  to  produce  in- 
flammation in  parts  distant  from  those  to  which  it  was  directly  applied.  It  has 
been  said  that  four  drops,  used  externally  by  friction  around  the  umbilicus,  will  pro- 
duce a  purgative  effect,  but  this  is  denied  by  Dr.  Barlai,  of  Tuscany,  who  states 
that  it  is  only  when  the  oil  is  applied  to  the  skin  divested  of  the  cuticle  that  it  will 
operate  upon  the  bowels.  Naevus  has  been  cured  by  the  introduction  of  croton  oil 
into  the  little  tumor  by  means  of  needles.^ 

The  dose  for  an  adult  is  one  or  two  drops  (006  or  0*12  C.c),  and  is  most  con- 
veniently administered  in  the  form  of  pill.  A  safe  and  convenient  plan  is  to  make 
two  drops  into  four  pills  with  crumb  of  bread,  and  to  give  one  every  hour  till  they 
operate.  The  oil  may  also  be  given  in  emulsion.  The  form  of  tincture  may  be 
advantageously  resorted  to  when  a  minute  quantity  of  the  medicine  is  required  ;  as 
it  affords  the  means  of  readily  dividing  the  dose. 

0^'.  Prep.  Linimentum  Crotonis,  Br. 

*  Prof.  Maisch  detects  croton  oil  in  any  mixture  by  the  following  plan.  The  suspected  oil  is 
agitated  with  an  alcoholic  solution  of  ?oda  orpot.assa,  and  the  solution,  having  been  separated,  is 
then  saturated  with  hydrochloric  or  sulphuric  acid.  If  croton  oil  be  present,  its  acrid  principle, 
crotonol,  will  rise  to  the  surface  in  the  form  of  an  oil,  which,  when  applied  to  the  skin,  will  pro- 
duce in  three  or  four  hours  not  only  inflammation,  but  also  the  peculiar  eruptive  aflfection  excited 
by  croton  oil.  {A.J.  P.,  1860,  p.  307.) 

t  Croton  Oil  Crayons.  In  order  to  prevent  the  spreading  of  croton  oil  beyond  the  limits  intended, 
Limousin  prepared  crayons  by  melting  1  part  each  of  cacao  butter  and  white  wax  in  a  small  glass 
flask,  and  then  adding  2  parts  of  croton  oil,  taking  care  to  close  the  orifice  of  the  flask  at  once  with 
a  cork.  When  the  mixture  begins  to  get  thick,  it  is  poured  into  cylindrical  moulds,  where  it 
speedily  solidifies.  These  crayons  maybe  made  of  a  thickness  of  about  8  or  9  millimetres  (J  inch), 
and  may  be  covered  with  tin  foil.  {N.  R.,  May,  1877.) 
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OLEUM  VALERIANA.  U.S.     Oil  of  Valerian. 

(6'LE-UM  VA-LE-KI-A'N^.) 

Essence  de  Valeriana,  Fr.;  Baldrianbl,  G. 

This  volatile  oil  is  obtaiaed  from  the  root  of  Valeriana  officinalis  by  the  usual  pro- 
cess of  distillation  with  water.  According  to  Zeller,  the  dried  root  of  the  best 
quality  yields  1-64  per  cent,  of  the  oil.  Very  good  oil  has  been  distilled  from  the 
root  cultivated  in  this  country.  As  first  procured,  it  is  of  a  pale  greenish  color,  of 
the  sp.  gr.  0934,  with  a  pungent  odor  of  valerian,  and  an  aromatic  taste.  Upon 
exposure,  it  becomes  yellow  and  viscid.  "  A  slightly  acid  reaction.  Sp.  gr.  about 
0-950.  It  is  readily  soluble  in  alcohol."  U.  S.  It  is  a  complex  substance,  contain- 
ing— 1,  a  hydrocarbon,  Cj^Hjg,  isomeric  with  pure  oil  of  turpentine  ;  2,  a  liquid  com- 
pound, CjoHjgO,  which  by  means  of  chromic  acid  affords  common  camphor  and  for- 
mic, acetic,  and  valerianic  acids,  which  are  met  with  in  old  valerian  root,  owing  no 
doubt  to  the  slow  oxidation  of  the  compound  Cj„Hjj,0 ;  3,  a  crystal lizable  compound  of 
the  same  composition,  probably  horneol  (from  Dryohalanops  aromatica).  This  sub- 
stance seems  to  be  of  alcoholic  nature,  being  combined  in  the  root  with  the  three  or- 
ganic acids  mentioned  under  2.  On  distilling,  these  compound  ethers  are  resolved 
partly  into  the  alcohol,  Cj^H^gO  (borneol),  and  the  acids.  Addition  of  alkaline  water 
during  maceration  and  after  addition  of  a  slight  excess  of  sulphuric  acid  facilitates 
this  decomposition.  At  300°  C.  (572°  F.)  a  greenish  portion  comes  over,  not  ex- 
amined as  yet.  (^Pharmacographia,  p.  379.)  The  oil  of  valerian  exercises  the  same 
influence  as  the  root  on  the  nervous  system,  and  is  frequently  administered  as  a  sub- 
stitute for  it  in  the  dose  of  four  or  five  drops  (0-24  to  0-3  C.c). 

OPII  PULVIS.  U.  S.     Powdered  Opium. 

(O'PI-i  PUL'VIS.) 

"  Opium,  dried  at  a  temperature  not  exceeding  85°  C.  (185°  F.),  and  reduced  to 
a  moderatdy  fine  (No.  50)  powder.  Powdered  Opium,  for  pharmaceutical  or  me- 
dicinal uses,  should  contain  not  less  than  12  nor  more  than  16  per  cent,  of  morphine, 
when  assayed  by  the  process  given  under  Opium.  Any  Powdered  Opium  of  a  higher 
percentage  may  be  brought  within  these  limits  by  admixture  with  Powdered  Opium 
of  a  lower  percentage,  in  proper  proportions."  U.  S. 

The  strength  of  powdered  opium  has  been  increased  from  not  less  than  10  per 
cent.  (U.  S.  P.  1870)  to  not  less  than  12,  nor  more  than  16  per  cent.,  of  morphine. 
This  change  was  made  necessary  by  the  improvement  in  the  quality  of  opium  now 
imported,  the  better  grades  coming  fully  within  the  officinal  requirements. 

Off.  Prep.  Acetum  Opii,  U.  S.;  Opium  Denarcotisatum,  IT.  S.;  Pilulae  Opii, 
U.  S.;  Pulvis  Ipecacuanhas  et  Opii,  If.  S.;  Tinctura  Opii,  IT.  S.;  Tinctura  Opii 
Camphorata,  U.  S.;  Tinctura  Opii  Deodorata,  U.  S.;  Vinum  Opii,  U.  S. 

OPIUM.  U.  S.,  Br.     Opium. 

(O'PI-UM.) 

"  The  concrete,  milky  exudation,  obtained  in  Asia  Minor  by  incising  the  unripe 
capsules  of  Papaver  somniferum.  Linne.  (N'at.  Ord.  Papaveraceae.)"  U.  S.  "  The 
juice,  inspissated  by  spontaneous  evaporation,  obtained  by  incision  from  the  unripe 
capsules  of  the  poppy,  Papaver  somniferum  (Linn.),  grown  in  Asia  Minor."   Br. 

"  On  exhausting  100  parts  of  Opium,  previously  dried  at  a  temperature  of  105° 
C.  (221°  F.),  with  cold  water,  and  evaporating  the  solution  to  dryness,  an  extract  is 
obtained  which  should  weigh  between  55  and  60  parts.  Opium,  in  its  normal,  moist 
condition,  should  yield  not  less  than  9  per  cent,  of  morphine,  when  assayed  by  the 
following  process."  U.  S. 

Meconium,  Succus  Thebaicus;  Opium,  Fr.;  Opium,  Mohnsaft,  G.;  Oppio,  It.;  Opio,  Sp.;  Affioni, 
Turk.;   Ufyoon,  Arab.;  Sheerikhaskash,  Pen.;   Ufeem,  Hindoo, 

Gen.  Ch.  Corolla  four-petalled.  Calyx  two-leaved.  Capsule  one-celled,  opening 
by  pores  under  the  persistent  stigma.  Willd. 

Opium  is  generally  believed  to  be  derived  exclusively  from  Papaver  son?ni/erum ; 
though  every  species  of  poppy  is  capable  of  yielding  it  to  a  greater  or  less  extent, 
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and  some  authors  assert  that  Papaver  orientale  is  its  real  source.  The  United 
States,  British,  and  French  Pharmacopoeias  recognize  only  the  first-mentioned  species. 

Papaver  somniferum.  Willd.  Sp.  Plant,  ii.  Il-17  ;  B.&  T.  18.  There  are  sev- 
eral varieties  of  this  species,  of  which  the  two  most  prominent  are  distinguished  by 
the  titles  of  the  white  and  the  black  poppy,  derived  from  the  color  of  their  seeds.  It  is 
the  former  which  is  usually  described  as  the  proper  opium  plant.  The  ichite  poppy 
is  annual,  with  a  roundish,  smooth,  erect,  glaucous,  often  branching  stem,  usually 
rising  two  or  three  feet  in  height,  but  sometimes  five  or  even  six  feet  in  favorable 
situations.  The  leaves  are  large,  variously  lobed  and  toothed,  and  alternately  dis- 
posed on  the  stem,  which  they  closely  embrace.  The  flowers  are  terminal,  very 
large,  and  of  a  white  or  silver-gray  color.  In  India  they  appear  in  February,  in 
Europe  and  the  United  States  not  earlier  than  June,  July,  or  August.  The  calyx 
is  smooth  and  composed  of  two  leaves  which  fall  when  the  petals  expand.  These 
are  usually  four  in  number ;  but  there  is  a  variety  in  which  the  flower  is  double. 
The  germen,  which  is  smooth  and  globular,  supports  a  radiated  stigma,  and  is  sur- 
rounded by  numerous  short  and  slender  filaments,  with  erect,  oblong,  compressed 
anthers.  The  capsule  is  smooth  and  glaucous,  rounded,  from  two  to  tour  inches  ia 
diameter,  somewhat  flattened  at  the  top  and  bottom,  and  crowned  with  the  persistent 
stigma,  the  diverging  segments  of  which  are  arranged  in  a  circle  upon  the  summit. 
It  contains  numerous  minute  white  seeds,  which,  when  perfectly  ripe,  escape  through 
small  openings  beneath  the  stigma.  In  the  black  poppy,  the  flower,  though  some- 
times white,  is  usually  violet- colored  or  red,  the  capsule  somewhat  smaller  and  more 
globular,  and  the  seeds  of  a  brown  or  blackish  color. 

All  parts  of  the  poppy  contain  a  white,  opaque,  narcotic  juice ;  but  the  leaves, 
analyzed  by  M.  Bloudeau,  yielded  none  of  the  active  principles  by  which  opium  is 
characterized.  {Journ.  de  Pharm.,  vii.  21-4.)  It  is  in  the  capsule  that  the  juice  most 
abounds,  and  the  virtues  of  the  plant  chiefly  reside.  Hence  this  part  is  sometimes 
employed  medicinally.  (See  Papaver.')  The  seeds  are  destitute  of  narcotic  proper- 
ties, and  are  even  used  as  food.  The  Romans  employed  them  in  the  preparation  of 
various  dainties.  They  abound  with  a  bland  oil,  called  commercially  poppy-seed  oil, 
which  may  be  extracted  by  expression.  It  is  of  a  straw-yellow  color,  without  odor, 
and  of  a  pleasant  almond  taste.  It  is  without  narcotic  properties,  and  much  resem- 
bles olive  oil,  as  a  substitute  for  which  and  an  adulterant  of  which  it  is  very  largely 
used  on  the  continent  of  Europe.  It  has  a  low  congealing  point,  thickening  only  at 
—15°  C.  (5°  F.)  and  solidifying  at  —20°  C.  (—4°  F.).  According  to  M.  Berjot, 
the  seeds  yield  from  46  to  50  per  cent.  (Joiirn.  de  Pharm.,  Avril,  1863,  p.  277.) 
This  is  an  article  of  much  importance  on  the  continent  of  Europe,  particularly  in 
France  and  Germany.  The  oil  is  employed  for  culinary  and  pharmaceutic  pur- 
poses, in  painting  and  the  manufacture  of  soap,  and  in  other  ways,  as  a  substitute 
for  olive  oil.  The  poppy  does  not  appear  to  elaborate  the  milky  fluid  in  which  its 
narcotic  properties  reside  before  a  certain  period  of  its  growth ;  for  we  are  told 
that,  in  Persia,  the  young  plants  which  are  pulled  up  to  prevent  too  thick  a  crop 
are  used  as  pot-herbs ;  and  the  firjxcuy  of  the  Greeks,  which  is  believed  to  be  iden- 
tical with  the  Papaver  somniferum,  is  said  by  Hippocrates  to  be  nutritive. 

Though  generally  believed  to  be  a  native  of  Asia,  this  species  of  poppy  grows 
wild  in  the  south  of  Europe,  and  even  in  England,*  whither  its  seeds  are  supposed 

*  Various  attempts  have  been  made  in  England  to  cultivate  the  poppy,  some  of  them  with  asserted 
commercial  success;  but  they  seem  all  to  have  resulted  in  final  failure.  (For  particulars,  see  pre- 
vious edition  U.S.D.;  also  Edlnb.  Phil.  Jouni.,  i,  258.)  In  France,  Aubergier,  of  (Jlermont-Ferrand, 
has  been  perseveringly  producing  opium  since  1844.  According  to  the  earlier  statemeuts  of  his 
methods,  instead  of  allowing  the  juice  after  the  incision  to  inspissate  on  the  capsule,  he  collected  it 
immediately,  and  dried  it  by  artificial  heat.  One  workman  collected  in  a  day  500  grammes  (9-64 
troyounces)  of  juice,  which  yielded  one-quarter  of  its  weight  of  opium.  The  product  diliered  in 
strength  very  greatly,  according  to  the  variety  of  poppy  used ;  the  yield  of  morphine  having  varied 
from  3  to  17'8  per  cent.;  the  purple  poppy  was  the  best.  (Ann.  de  Thirap.,  1853,  p.  29.)  At 
present  he  operates  so  as  to  produce  a  uniform  product,  which  he  calls  nffium,  containing  always 
10  per  cent,  of  morphine.  Decharme,  in  a  series  of  careful  experiments  made  near  Amiens,  in 
France,  determined  that  when  the  opium  dries  quickly  the  percentage  of  morphine  rises.  From 
14,725  capsules  he  obtained  205  grammes  of  opium,  containing  16  per  cent,  of  morphine.  It  is  as- 
serted that  the  opium  can  be  taken  without  interferihg  with  the  ripening  of  the  seed  and  production 
of  oil.  The  cultivation  of  the  poppy  does  not  seem,  however,  to  be  on  the  increase  in  France,  partly, 
according  to  M.  Lallier,  on  account  of  tfie  uncertainty  of  the  weather. 
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to  have  been  brought  at  a  very  early  period.  It  was  cultivated  by  the  ancient 
Greeks,  and  is  mentioned  by  Homer  as  a  garden-plant.  It  is  at  present  cultivated 
very  extensively  in  India,  Persia,  Egypt,  and  Asiatic  Turkey,  for  opium ;  and  iu 
several  parts  of  Europe,  especially  in  the  northern  departments  of  France,  and  in 
the  south  of  Germany,  mainly  for  the  seeds ;  though  iu  both  countries  good  opium 
is  at  the  same  time  produced.  It  is  said  that  in  some  parts  of  China,*  especially  in 
the  province  of  Szy-tschuan,  notwithstanding  that  the  drug  is  so  abundantly  im- 
ported from  India,  great  quantities  of  it  are  produced  for  the  supply  of  the  niasses 
of  the  people  ;  the  Bengal  opium  being  used  only  by  the  rich.  (^Neues  Repertorium, 
xii.  80,  1863.)  In  this  country  it  was  until  recently  found  only  in  our  gardens 
as  an  ornamental  flower.  But  of  late  attempts  have  been  made  to  cultivate  it,  on 
a  somewhat  large  scale,  in  the  United  States."}"  The  opinion  that  a  hot  climate 
is  not  necessary  for  the  production  of  the  narcotic  principles  has  the  support  of 
Guibourt  (^Journ.  de  Pharm.,  Sept.  1867,  p.  222),  and  would  seem  to  be  estab- 
lished by  the  facts  that  the  opium  of  Anatolia  is  richer  in  morphine  than  that  of 
the  much  hotter  regions  of  Bengal  and  Upper  Egypt,  and  that,  while  the  best 
Smyrna  opium  seldom  yields  more  than  12  per  cent,  of  the  alkaloid,  that  produced 
in  the  north  of  France  yields  from  20  to  24  per  cent.  (M.  Bussy,  Ibid.,  p.  221.) 
Efforts  have  been  made  to  introduce  the  opium-culture  into  Australia,  and,  in  the 
province  of  Victoria,  with  success,  but  as  yet  this  drug  has  not  become  a  valuable 
object  of  export. 

The  process  for  procuring  opium  from  the  poppy,  as  practised  by  the  modern 
inhabitants  of  India  and  Persia,  according  to  the  reports  of  Kerr  and  Kaempfer, 
is  very  nearly  the  same  as  that  described  by  Dioscorides  as  employed  in  his  own 
times,  about  eighteen  hundred  years  since ;  and  the  accounts  of  Belon,  Olivier, 
Texier,  and  more  recently  M.  Bourlier,  as  to  the  mode  of  collection  in  Asia  Minor, 
are  not  materially  different.  As  the  capsules  abound  most  in  the  narcotic  juice,  it 
is  from  these  that  the  opium  is  procured.  According  to  Texier,  a  few  days  after 
the  fall  of  the  flower,  men  and  women  proceed  to  the  fields,  and  make  horizontal 
incisions  into  the  capsule,  taking  care  not  to  penetrate  its  cavity.  A  white  juice 
exudes,  and  appears  in  the  form  of  tears  upon  the  edges  of  the  incisions.  The 
field  is  left  in  this  state  for  twenty-four  hours,  after  which  the  juice  is  scraped  off  by 
means  of  large  blunt  knives.  A  portion  of  the  epidermis  of  the  capsule  is  also  re- 
moved, and  constitutes  about  one-twelfth  of  th^  whole  product.  Each  poppy-head 
affords  opium  but  once.  Thus  collected,  the  opium  is  in  the  state  of  an  adhesive  and 
granular  jelly.  It  is  placed  in  smaller  vessels,  where  it  is  beaten,  and  at  the  same 
time  moistened  with  saliva. 

Another  method  of  extracting  the  virtues  of  the  capsules  is  to  select  such  as 
have  ceased  to  yield  their  juice  by  exudation,  to  beat  them  with  a  small  proportion 
of  water,  and  to  inspissate  the  liquid  thus  obtained  by  artificial  heat.  The  ancient 
Greeks  were  acquainted  with ,  both  processes,  as  appears  from  the  writings  of 
Dioscorides.  The  term  rh.-vi'^,  derived  from  d-6q,  juice,  they  applied  to  the  sub- 
stance procured  by  incis^ions,  which  answers  precisely  to  the  modern  opium.     The 

*  In  spite  of  the  prohibitions  of  the  Imperial  Government,  the  production  of  opium  is  said  to  be 
greatly  on  the  increase  in  China,  the  cultivation  of  the  poppy  paying  much  better  than  does  that 
of  wheat.  {P.  J.  Tr.,  vk.  1878,  p.  246.) 

t  In  1805,  Mr.  R;  Robertson,  of  Campbell  Co.,  Virginia,  produced  opium  which  yielded  to  the 
analysis  of  Mr.  I^'J.  Grahame  4  per  cent,  of  morphine,  besides  narcotine.  {A.  J.  P.,  1867,  p."50.) 
Dr.  H.  Black,  of  bolivar,  Tennessee,  produced  an  opium  from  which  Mr.  E.  S.  Wayne  obtained  10-2 
per  cent,  of  niorpAine.  {Ibid.,  Jan.  1868.)  In  1868  considerable  interest  was  aroused  in  pharma- 
ceutical circles  by  tthe  statements  of  Mr.  W.  C.  Wilson.  He  claimed  to  have  made  nearly  1000  dol- 
lars an  acre  by  thf  cultivation  of  the  poppy,  and  the  assay  of  opium  at  first  submitted  by  him  to 
Prof.  Procter  yiek  ed  6*25  per  cent.'of  morphine.  Subsequent  analyses  by  Prof.  Procter  and  other 
persons  proved,  ho  fever,  that  his  drug,  which  was  chiefly  an  extract  of  the  poppy,  contained  habitu- 
cent.  of  the  alkaloid.  Details  as  to  his  methods  may  be  found  in  A.  J.  P.,  1868 
file  14th  edition  of  the  Dispensatory.  Very  fine  opium  has  been  produced  by  Mr. 
J.  II.  Flint,  of  California.  (.4.  J.  P.,  1874,  p.  105.)  Although  the  recently  collected  drug  was  found 
to  contain  73  per  lent,  of  morphine,  equivalent  to  about  10  per  cent,  in  perfectly  dried  opium,  yet, 
according  to  Mr.  *'lint,  the  expense  of  cultivation  and  collection  exceeded  the  commercial  returns, 
and  therefore  fo«)Mde  its  introduction  as  an  article  of  agriculture.  It  is  evident  that,  whilst  there 
are  no  cliiuaticfdifficultic--,  the  high  price  of  labor  will  long  prevent  the  development  of  opium- 
culture  in  the  l/nited  States. 
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inspissated  expressed  juice  they  called  /iTjzoixov,  from  /irjzujv,  the  name  of  the  plant. 
Tournefort  states  that  the  latter  preparation  is  exported  from  Turkey  as  opium  ;  the 
former  being  much  more  valuable,  and  therefore  retained  in  the  country  for  the  use 
of  the  great  and  wealthy, — an  error  which  at  one  time  received  wide  credence. 

Commercial  History.  Commerce  is  supplied  with  opium  chiefly  from  Hindostan, 
Persia,  Kgypt,  and  Asiatic  Turkey.*  Immense  quantities  are  produced  in  the  Indian 
provinces  of  Bahar  and  Benares,  and  in  the  more  interior  province  of  Malwa.  The 
opium  of  Hindostan  is  distributed  extensively  through  continental  and  insular  India, 
where  it  is  habitually  employed  in  the  place  of  spirituous  liquors.  Great  quantities 
are  also  sent  to  China,  into  which  it  finds  an  easy  entrance,  notwithstanding  pro- 
hibitory laws.  Much  was  formerly  imported  by  the  East  India  Company  into 
England,  through  which  a  small  proportion  reached  our  own  country.  For  various 
reasons,  India  opium  no  longer  enters  Western  commerce  to  any  extent.  It  is 
produced  in  Hindostan  chiefly  under  government  supervision.  The  drug  as  first 
obtained  is  semi-liquid,  owing  to  the  excessive  dews,  but  is  allowed  to  drain  and  dry 
by  spontaneous  evaporation  until  only  30  per  cent,  of  moisture  is  left,  when  it  is 
taken  to  the  government  factories.  Great  care  is  exercised  to  prevent  adulteration. 
In  the  factories  it  is  worked  up  with  the  drainings  (known  as  passeicd^,  poppy 
petals,  and  ground  poppy  plant  into  balls  of  standard  strength.  These  are  called 
"  cakes"  are  about  six  inches  in  diameter,  and  are  prevented  from  adhering  by  being 
rolled  in  the  ground  poppy  plant.  Mahca  opium  is  a  variety  not  made  in  Hin- 
dostan proper,  nor  under  government  supervision.  Its  quality  varies  greatly.  Of 
the  opium  produced  in  Persia,  very  little  is  brought  to  this  country ;  and  it  is 
scarcely  known  in  our  market  as  a  distinct  variety.  Much  was  formerly  produced 
in  Upper  Egypt,  especially  in  the  district  of  ancient  Thebes,  which  was  supposed 
to  yield  it  in  greatest  perfection.  Hence  it  was  long  known  by  the  name  of  Opium 
Thehnicum,  and  laudanum  is  still  sometimes  directed  in  prescriptions  as  Tinctura 
Thebaica.  Its  cultivation  has  been  again  introduced  into  Egypt ;  and  considerable 
quantities  are  exported. 

Turkey  opium  is  produced  in  Anatolia,  and  shipped  chiefly  from  the  port  of 
Smyrna.  It  is  brought  to  the  United  States,  either  directly  from  the  Levant,  or 
indirectlv  through  diflferent  European  ports.  The  amount  of  opium  imported  in 
1878  w:^  207,752  lbs. ;  in  1879,  273,55-1  lbs. ;  in  1880,  372,000  lbs.  Turkey 
opium  usually  comes  to  us  in  masses  of  irregular  size  and  shape,  generally  more  or 
less  flattened,  covered  with  leaves,  or  the  remains  of  leaves,  and  with  the  reddish 
capsules  of  some  species  of  Rumex,  which  are  said  to  be  absent  in  the  inferior  kinds, 
and  may,  therefore,  be  considered  as  affording  some  indication  of  the  purity  of  the 
drug.  We  may  account  for  this  circumstance  upon  the  very  probable  supposition 
that  these  capsules  are  removed  during  the  operation  which  the  masses  undergo  in 
the  hands  of  the  merchants  after  leaving  those  of  the  cultivators.  We  are  told  by 
the  French  writers  that  extensive  frauds  are  practised  at  Marseilles  in  this  branch 
of  commerce.  The  opium  taken  thither  from  the  Levant  is  first  softened,  and  then 
adulterated  with  various  matters  which  are  incorporated  in  its  substance.  To  use  a 
strong  expression  of  Guibourt.  they  make  the  opium  over  again  at  Marseilles.  Our 
traders  to  the  Mediterranean  would  do  well  to  bear  this  assertion  in  mind.  Accord- 
ing to  Dr.  A.  T.  Thomson,  one-fourth  part  of  Turkey  opium  generally  consists  of 
impurities.  Sand,  a.shes,  the  seeds  of  diflerent  plants,  extracts  of  the  poppy,  Lac- 
tuca  virosa,  Glyci/rrhiza  glabra,  and  Chelidonium glaucum^  gum  arable,  tragacanth, 
salep,  aloes,  even  small  stones,  and  minute  pieces  of  lead  and  iron,  are  mentioned 
among  the  substances  employed  in  the  sophistication  of  the  drug.  Mr.  Landerer, 
of  Athens,  was  informed  by  a  person  who  had  been  engaged  in  the  extraction  of 
opium,  that  grapes,  freed  from  their  seeds  and  crushed,  were  almost  universally 
mixed  with  the  poppy  juice,  and  that  another  adulteration  consisted  of  the  epider- 
mis of  the  capsules  and  stem  of  the  plant,  pounded  in  a  mortar  with  the  white  of 
eggs.  {A.  J.  P ,  XV.  233.)  According  to  Mr.  Wilkins.  who  witnessed  the  collection 
of  opium,  the  inspissated  j  uice  of  the  grape,  thickened  with  flour,  is  often  used  for 

*  For  information  in  regard  to  the  methods  of  culture  in  Turkey  and  Asia  Minor,  see  Joum.  de 
Pharm.,  .3e  scr.  xiii.  105:  P.  J.  Tr.,  March,  1854:  A.  J.  P.,  1S6.3,  p.  362:  also  14th  edition  U.  S.  D, 
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the  same  purpose.  (P.  J.  Tr.,  xiv.  400.)  In  England  a  sophisticated  opium  was 
some  years  since  prepared,  which,  though  so  nearly  resembling  good  Turkey  opium 
in  appearance  that  by  the  eye  alone  it  was  difficult  to  detect  the  fraud,  was  yet 
wholly  destitute  of  the  active  principle  of  the  drug.  Portions  of  it  were  sent  into 
the  markets  both  of  France  and  of  this  country.  A  sample  of  a  similar  drug,  perhaps 
the  same,  was  examined  by  Prof.  Aiken,  examiner  of  drugs  for  the  port  of  Balti- 
more, and  found  to  contain  but  1-10  per  cent,  of  morphine.  (See  A.  J.  P., 
July,  1859,  p.  374.)  It  was  probably  the  genuine  drug,  deprived  of  its  morphine 
by  some  process  which  did  not  materially  disturb  the  visible  arrangement  of  its 
particles.*  {Ibid.,  x.  261.) 

Opium  is  regarded  as  inferior  when  it  has  a  blackish  color ;  a  weak  or  empyreu- 
matic  smell ;  a  sweet  or  slightly  nauseous  and  bitter  taste ;  a  soft,  viscid,  or  greasy 

*  The  great  importance  of  opium  renders  it  desirable  that  all  its  commercial  varieties  should  be 
accurately  described,  and  their  relative  value,  so  far  as  possible,  ascertained.  The  following  state- 
ment has  been  drawn  up  from  the  most  recent  published  accounts,  and  from  personal  observations. 

The  varieties  of  this  drug  may  be  discussed  according  to  the  countries  in  which  they  are  pro- 
duced, an  arrangement  which  we  here  adopt. 

I.  TURKEY  OPIUiM.  This  title  belongs  to  the  opium  produced  in  the  Turkish  province  of 
Anatolia,  and  exportei  from  Smyrna  and  Constantinople.  According  to  some  authorities,  there  is 
no  essential  difference  between  the  parcels  of  the  drug  brought  from  these  two  ports.  Others  main- 
tain that  they  are  distinct  varie'ijs,  ditferiag  in  their  interior  structure,  and  probably  also  in  the 
precise  place  of  their  production,  and  the  mode  of  their  collestion.  The  truth  probably  is,  that 
most  of  the  opium  shipped  at  Constantinople  is  produced  in  the  more  northern  parts  of  the  opium 
districts  of  Anatolia;  while  that  from  Smyrna  is  collected  in  the  provinces  more  convenient  to  the 
latter  city:  and,  though  it  is  possible  that  an  identietil  drug  may  often  be  brought  from  the  two 
ports,  yet  there  are  grounds  for  arranging  it  un  ler  diiforent  varieties,  as  derived  from  these  differ- 
ent sources.  There  can  be  little  doubt  also  that  a  portion  of  opium  which  is  taken  to  Constanti- 
nople is  produced  in  Macedonia  in  Europe,  which  must,  therefore,  be  added  to  the  opium-producing 
regions.  (Neues  Repert.,  xvi.  751,  1867.) 

1.  Snitjrna  Opium,  This  is  the  variety  which  is,  beyond  all  comparison,  most  abundant  in  our 
markets;  and  it  is  from  this  that  the  ordinary  descriptions  of  opium  are  drawn  up.  It  comes  to  us 
in  masses  of  various  size,  usually  from  half  a  pound  or  somewhat  less  to  a  pound  in  weight,  some- 
times, though  rarely,  as  much  as  two  or  even  three  pounds,  originally,  perhaps,  of  a  globular  form, 
but  variously  indented,  and  rendered  quite  irregular  in  shape  by  the  pressure  to  which  they  have 
been  subjected,  while  yet  soft,  in  the  cases  whieh  contain  them.  Sometimes  they  arc  even  pressed 
out  into  flat  cakes.  As  brought  into  market,  the  lum))3  are  usually  hard  on  the  outside,  but  still 
soft  within.  They  are  covered  externally  with  the  remains  of  leaves,  and  with  the  reddish  capsules 
of  a  species  of  llume.K,  which  have  no  doubt  been  applied  in  order  to  prevent  the  surfaces  from  ad- 
hering. Notwithstanding,  however,  this  coating,  thi?  masses  sometimes  stick  together,  and  two  or 
more  become  consolidated  into  one.  In  this  way  the  fact  may  be  accounted  for,  that  the  seeds  of 
the  Rume.x  are  occasionally  found  in  the  interior  of  the  masses.  In  the  finer  parcels  of  Smyrna 
opium,  the  color  internally  is  light  brown;  in  the  inferior  it  is  darker.  A  peculiar  character  of 
this  variety  is  that,  when  a  lump  of  it  is  cut  into  and  then  carefully  torn,  numerous  minute  shining 
tears  are  observable,  particularly  under  a  microscope,  bearing  some  resemblance  to  small  seeds,  but 
readily  distinguishable  by  pressure  between  the  fingers.  They  are  undoubtedly  formed  from  the 
drops  of  juice  which  escape  from  the  incisions  in  the  capsules,  and  which,  according  to  Belon,  are 
allowed  to  concrete  before  they  are  removed.  From  the  account  of  the  same  author  it  appe.ars  that, 
after  the  juice  has  been  collected,  it  is  not  subjected  to  the  process  of  kneading  or  beating,  as  in  the 
case  of  other  varieties  of  the  opium;  so  that  the  tears  preserve  their  original  shape  in  the  mass. 
It  is  probably  owing  to  the  peculiar  mode  of  collecting  Smyrna  opium,  that  minute  pieces  of  the 
'skin  of  the  poppy  capsules  are  found  intermingled  in  the  mass;  these  being  separated  in  the  pro- 
cess of  removing  the  adhering  tears.  In  the  best  specimens  of  Smyrna  opium,  these  fragments  of 
the  capsules  are  the  only  impurities.  This  variety  of  the  drug  is  of  very  different  qualities ;  the 
finest  kinds  yielding,  according  to  Merck,  as  much  as  13  per  cent,  of  pure  morphine,  while  from 
some  very  bad  parcels  he  could  not  procure  more  than  3  or  4  per  cent.  In  these  inferior  specimens 
the  color  is  darker,  the  smell  is  often  musty,  and  there  is  very  generally  more  or  less  mouldiness 
both  upon  the  surface,  and  in  the  interior  of  the  masses,  indicating  perhaps  too  much  moisture  in 
the  oi)ium  originally,  or  its  subsequent  exposure  to  an  injurious  degree  of  dampness.  Good  Smyrna 
opium  ought  to  yield  10  or  11  per  cent,  of  morphine.  Dr.  Chr;sti.?on,  however,  states  that  he  has 
not  been  able  to  procure  more  than  9  per  cent,  from  the  finest  Smyrna  opium.  According  to  Lan- 
derer,  little  of  the  opium  is  produced  in  the  immediate  neighborhood  of  Smyrna;  the  greater  por- 
tion being  brought,  on  the  back  of  camels,  from  a  distance  of  from  ten  to  eighteen  days'  journey. 
{Jouni.  de  Pharm.,  3o  ser.,  .xxiii.  3.1)  The  same  writer  states  that  the  opium  is  chiefly  prepared 
at  Kara  Chissar,  near  M.agncsia.  The  incisions  are  generally  I'nade  before  sunrise.  The  juice  is 
partly  caught  in  mussel-shells,  and  dried  in  the  sun.  This  is  considered  the  best.  Every  evening 
the  juice  which  has  dried  upon  the  capsules  is  scraped  off,  with  a  portion  of  the  epidermis.  The 
poppy  is  then  cut  down,  and  stripped  of  its  leaves,  which  are  boiled  in  water;  and  the  liquor  is 
evaporated  to  the  consistence  of  an  extract.  With  this  the  inspjssated  juice  is  incorporated,  and 
the  mixture  is  then  formed  into  cakes,  wrapped  in  poppy  leaves,  and  placed  on  shelves  to  dry.  (See 
A.J.  P.,  xxiii.  25V.)  It  is  very  evident,  from  the  interior  structure  of  the  best  Smi/rna  opium,  that 
it  has  not  been  prepared  in  the  way  described  by  Landei-cr;  though  his  account  is  probably  true  in 
reference  to  inferior  varieties. 
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consistence  ;  a  4iill  fracture ;  or  an  irregular,  heterogeneous  texture,  from  the  inter- 
mixture of  foreign  substances.     It  should  not  impart  a  deep  brown  color  to  the 

2.  Conslfiiinople  Opium.  Most  of  the  Constnntinople  opium  is  in  lumps  from  half  a  pound  to 
two  and  a  half  pounds  in  weight,  and  scarcely  distinguishable  in  exterior  appeariincc  from  those 
of  the  former  variety,  being  equally  irregular  in  i^hape,  and  in  like  manner  covered  with  the  cap- 
sules of  the  Rumex.  According  to  Merck,  however,  it  often  differs  strikingly  from  the  Smyrna 
opium  in  its  interior  constitution,  being  wholly  destitute  of  the  tears  which  characterize  that 
variety.  This  would  indicate  some  difference  in  the  mode  of  collecting  and  preparing  the  juice.  In 
the  case  of  the  Constantinople  o|)ium,  it  is  probably  removed  from  the  capsules  before  concretion. 
Merck  saj's  that  he  has  not  discovered  in  this  varietj-  those  uiiiiute  ponions  of  the  poppy  capsules 
which  are  usually  present  in  Smyrna  opium.  The  average  quality  of  the  Constanlinoplo  opium,  as 
above  described,  is  about  equal  to  that  of  the  drug  from  i5m.\  ma;  but  it  appears  to  be  occasionally 
purer;  as  Merck  obtained  from  one  specimen  as  much  as  15  |ier  cent,  of  pure  morphine.  Dr.  R. 
Bauer,  of  Constantinople,  who  for  many  years  had  the  opportunity  of  becoming  familiar  with  the 
varieties  of  opium  which  reach  that  city,  in  1S67  denied  that  any  of  the  varieties  produced  near 
Smyrna  contain  tears,  except  the  single  one  from  Magnesia.  {Xeueg  Jiepert.,  xvi.  751.) 

In  an  account,  by  M.  Bourlier,  of  the  culture  of  the  poppy  and  collection  of  opium  in  Bithynia, 
a  province  of  Asia  Minor,  near  Constantinople,  it  is  sUited  that  the  lumps,  when  formed  out  of  the 
concrete  juice,  are  enveloped  in  poppy  leaves;  and  no  mention  is  ipade  of  the  use  of  the  Rumex 
capsules  to  prevent  adhesion.  It  is  the  opium  here  collected  which,  according  to  M.  Bourlier,  is 
known  throughout  the  Levant  and  in  Europe  as  Constantinople  opium.  The  same  authority  states 
that  the  yolk  of  eggs  is  sometimes  largely  used  for  adulter.nting  opium ;  a  fraud  which  may  be  de- 
tected by  the  large  proportion  of  fatty  matter  which  the  adulterated  drug  yields  to  ether,  and  by  the 
impossibility  of  drying  it  so  as  to  fit  it  for  pulverization.  {Auiiuaire  de  1  hirap.,  1859,  p.  4.) 

Uuibourt  describes  another  variety  of  Constantinople  opium  of  much  inferior  character.  "It 
conies,"  he  observes,  "  in  small  flattened  cakes,  sufiiciently  regular  and  of  a  lenticular  shape,  from 
two  to  two  and  a  half  inches  in  diameter,  and  alwaj's  covered  with  a  poppy  leaf,  the  midrib  of 
which  divides  the  surface  into  two  equal  parts.  It  has  an  odor  similar  to  that  of  the  preceding 
variety,  but  feebler,  and  it  blackens  and  dries  in  the  air.  It  is  more  mucilaginous  than  Smyrna 
opium,  and  contains  only  half  as  much  morphine."  These  characters  are  obviously  those  of  Egyp- 
tian opium;  and,  though  the  parcels  which  came  under  the  notice  of  Guibourt  may  have  been  im- 
ported directly  from  Constantinople,  it  is  highly  probable  that  they  were  originally  from  Alexandria. 
Mr.  Stettner,  of  Trieste,  though  well  acquainted  with  the  opium  commerce  of  that  port,  admits  no 
such  Constantinople  opium  as  that  described  by  Guibourt.  (Aniial.  iler  I'hnrm.,  xxiv.  65.)  Accord- 
ing, however,  to  Dr.  Bauer,  the  opium  collected  in  the  districts  nearest  Constantinople  is  mostly 
in  small  pieces,  often  of  only  two  or  three  ounces,  which  are  always  invested  with  po])py  leaves,  or 
more  rarely  with  grape  leaves,  generally  smooth,  and  without  llume.x  capsules ;  and  this  description 
corresponds  with  Guibourt's.  {A'euea  licpert.,  xvi.  754,  1S67.) 

A  number  of  varieties  of  opium  produced  in  European  and  Asiatic  Turkey  circulate  more  or 
less  in  Austria  and  other  parts  of  Germany,  which  have  been  described  by  Dr.  C.  Finckh  in  Duch- 
ner'g  Repertory  (vol.  xvi.  p.  749),  and  of  which  we  propose  to  give  a  brief  account  here. 

Opium  of  Gheice  or  Gere  is  gathered  from  a  poppy  wiih  red  flowers,  and  comes  in  the  form  of 
small  rounded  cakes,  weighing  2  or  .3  ounces,  enveloped  in  the  leaves  of  the  poppy,  with  a  smooth 
and  shining  surface,  which  seems  to  be  divided  into  two  halves  by  the  median  nerve  of  the  leaf. 
The  interior  is  in  layers  of  light-  and  deep  colored  opium;  and  its  yield  of  morphine  is  from  12  to 
15  per  cent.  , 

Opium  of  Amaiia  differs  from  the  preceding  only  in  this,  that  there  are  two  enveloping  poppy 
leaves,  pl.iced  cro.=swise,  and  with  their  lower  surface  outward,  so  as  to  give  a  rugose  appearance 
to  the  cakes.     In  the  interior  the  mass  is  homogeneous,  but  is  very  analogous  to  the  GSre  opium. 

Opium  nf  Mallatia  is  in  small  loaves,  round  or  somewhat  oval,  from  4  to  5  ounces  in  weight,  made 
with  the  greatest  care,  and  enveloped  in  poppy  leaves,  with  a  rugose  surface,  and  the  median  line 
corresponding  to  the  middle  of  the  loaves.  The  borders  of  these,  frequently  deprived  of  the  leaf, 
are  very  delicate.     The  substance  of  the  loaf  is  homogeneous,  but  generally  poor  in  morphine. 

Opium  of  Afngnesia  is  in  irregular  cakes  or  loaves,  from  1  to  4  ounces  in  weight.  They  are  covered 
first  with  a  layer  of  Rumex  seeds,  and  afterwards  with  poppy  and  vine  leaves,  and  owe  their  irregu- 
lar form  to  the  envelopes,  for  originally  they  are  rounded.  The  interior  is  composed  of  agglutinated. 
t^ars,  and  is  of  excellent  quality. 

Opium  of  Salon ica,  or  of  Kutchina,  has  a  strong  analogy  in  all  respects  with  that  of  G6v6,  for 
which  it  is  often  substituted. 

The  following  represent  the  varieties  in  which  Smyrna  opium  appears  in  the  market. 

The  Opium  of  Bnlnkhitsar,  which  is  the  chief  source  of  the  Smyrna  opiums,  is  in  cakes  of  from 
4  to  12  ounces,  irregular,  though  originally  globular-ovoid.     They  are  covered  with  Rumex  seeds,  " 
and  present,  besides,  on  their  surface  poppy  leaves  irregularly  applied.     The  mass  is  formed  of 
tears  lighter  or  deeper  colored,  and  is  so  rich  in  morphine  as  to  cause  this  variety  to  be  always 
sought  for  in  the  market. 

The  Opium  of  Cotaya  is  generally  in  lumps  half  as  large  as  the  preceding,  which  it  approaches 
closely  in  its  characters,  and  in  its  yield  of  the  alkaloid. 

The  Opium  of  Taushnn  or  Taushnnbj  is  in  irregular  lumps,  twice  as  long  ns  broad,  and  weighing 
from  3  to  5  ounces.  The  m.-iss  consists  of  tears,  and  is  carelessly  enveloped  with  the  poppy  leaf 
and  a  few  Rumex  seeds.     This  variety  is  rich  in  morphine. 

The  Opium  of  Angara  or  Engiri  is  readily  known  by  its  under  surface  being  covered  only  with 
one  leaf  of  the  poppy.  The  masses,  being  almost  spherical,  appear  to  have  been  originally  in 
balls.     Their  weight  is  from  6  to  8  ounces,  the  interior  homogeneous,  and  the  quality  inferior. 

The  Opium  of  KaraHinsar  is  in  balls,  flattened  beneath,  of  the  weight  of  6  or  8  ounces,  and 
covered  with  poppy  leaves  and  Rumex  seed.  Though  carefully  prepared,  this  variety,  from  its 
deficiency  in  morphine,  is  of  inferior  quality. 
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saliva,  nor  leave  a  dark  uniform  trace  when  drawn  over  paper,  nor  form  with  water 
a  thick  viscid  solution. 

The  Opiinn  of  Cigusti  is  in  irregular  loaves,  6  or  8  ounces  in  weight,  enveloped  in  poppy  leaves  and 
Rumex  seed.  Though  rarely  falsified,  it  often  contains  fragments  of  the  poppy  capsules,  and  formj 
a  mass  sometimes  of  distinct  tears,  sometimes  not.  Occasionally  rich,  it  is  almost  always  mixed 
with  the  various  forms  of  Smyrna  opium. 

Dr.  Finckh  has  noticed  tlie  following  adulterations:  opium  of  Macedonia,  with  clay;  of  An- 
gora, with  wax  ;  of  Amasia,  with  gum;  of  Tauschan,  with  liquorice;  of  Balukhissar,  with  melted 
pitch.  He  has  even  found  an  opium  evidently  made  almost  entirely  of  clay  and  cow-dung.  Thfl 
opiums  of  Macedonia  are  most  frequently  adulterated.  {Journ.  de  P/iarin.,  Nov.  1869,  p.  377.) 

II.  EGYPTIAN  OPIUiM.  This  is  in  flat  roundish  cakes,  of  various  dimensions,  sometimes  a» 
much  as  six  inches  in  diameter,  and  a  pound  in  weight,  usually,  however,  much  smaller,  and  some- 
times not  weighing  more  than  half  an  ounce.  These  cakes  are  either  wrapped  in  a  poppy  leaf,  so 
placed  that  the  midrib  divides  the  surface  into  two  equal  parts,  or  exhibit  vestiges  of  such  a  cuver- 
ing.  Occasionally  the  brown  color  of  the  opium  is  seen  through  the  leaf,  and  ihe  surface  appears 
as  if  uncovered,  while  the  leaf  is  still  present.  This  variety  of  o])ium  is  always  destitute  of  Iho 
Rumex  capsules,  and  differs  from  the  Smyrna  opium  also  in  being  brittle  instead  of  tenacious, 
and  as  hard  in  the  centre  as  at  the  surface  of  the  mass.  Its  fracture  is  conchoidal  and  of  a  waxy 
lustre,  and  small  fragments  of  it  are  translucent.  Its  color  is  usually  redtler  than  that  of  Smyrna 
opium,  though  sometimes  dark.  Some  of  the  pieces,  on  exposure  to  the  air,  become  damp  and 
sticky  on  the  surface,  indicating  the  fraudulent  addition  of  a  deliquescent  substance.  The  odor 
is  similar  to  that  of  Smyrna  opium,  but  weaker.  It  is  an  inferior  variety  ;  as  the  best  of  it,  ex- 
amined by  jNIerck,  yielded  only  6  or  7  per  cent,  of  morphine;  and  a  specimen  of  it  was  found  by 
Mr.  J.  Evans,  of  Philadelphia,  to  contain  not  more  than  .3'55  per  cent.  Egyptian  opium,  there- 
fore, should  never  be  dispensed  by  the  Apothecary,  or  employed  in  the  preparation  of  his  tinctures; 
as  the  prescription  of  the  physician  is  based  upon  the  streugth  of  good  Smyrna  opium,  which  is 
about  twice  that  of  the  Egyptian.  That  the  deficiency  of  morphine  in  Egyptian  opium  is  not  cli- 
matic would  seem  to  be  proved  by  the  fact  that  M.  Gastiuel  has  produced  opium  in  his  garden  at 
Cairo,  conti\inin<j  12  per  cent,  of  morphine.  {Jmirn.  de  Pharm.  el  de  Ckiin.,  4e  ser.,  iv.  415,  1866.) 

III.  INDIA  OPIUM.  Little  if  any  of  this  opium  reaches  our  market.  There  appear  to  be  two 
chief  varieties  of  it;  one  produced  in  Bahar  and  Benares,  in  the  Bengal  Presidency,  and  called 
Bengal  opium,  the  other  in  the  interior  provinces,  and  designated  by  the  name  of  Mulwa  upium. 

1.  Bengal  Opium.  For  a  minute  account  of  the  cultivation  and  preparation  of  this  variety  of 
opium,  the  reader  is  referred  to  elaborate  papers  by  Dr.  Eatwell,  of  Calcutta,  contained  in  the 
eleventh  and  twelfth  volumes  of  the  London  P/iarniaceutieal  Journal  and  Transaetiona,  an  abstract 
of  which  will  be  found  in  A.  J.  P.  (xxiv.  118),  and  in, the  last  edition  of  Pereira's  Materia  Medica 
(vol.  ii.  p.  1009,  Am.  ed.).  Bengal  opium  is  identical  with  the  variety  sometimes  called  Patna 
opium.  It  is  in  round  balls,  weighing  three  pounds  and  a  half,  invested  by  a  coating  half  an  inoli 
thick,  composed  of  agglutinated  leaves  and  poppy  petals.  The  interior  of  the  mass  is  of  a  brownish 
black  color,  ol'  the  consistence  of  a  stiff  paste,  and  possessed  in  a  high  degree  of  the  characteristic 
odor  and  taste  of  opium.  The  analyses  of  India  opium  vary  decidedly  in  their  results.  Eatwell, 
2*17  to  3-67  per  cent,  of  morphine,  3'85  to  5*70  per  cent,  of  narcotine  ;  Procter  (  Patna  opium),  mor- 
phine, 5  per  cent.;  Fluckiger  and  Hanbury  (Khandesh  opium),  morphine,  6"07  per  cent.  (Patna 
opium),  morphine,  8-6  per  cent.,  narcotine,  4  per  cent.;  Solly  (Khandesh  opium),  morphine,  7  per 
cent.;  Watson  (a  number  of  varieties),  3'5  to  6-1  per  cent,  of  morphine.  (P.J.  Tr,  xi.  362;  A. 
J.  P.,  xxi.  194  ;  Phannacographia,  2d  ed.,  p.  61.)  India  opium  is,  therefore,  much  inferior  to  the 
best  Smyrna  opium  in  its  yield  of  morphine,  while  it  is  richer  in  narcotine.  Its  inferior  character 
is  possibly,  in  some  degree,  owing  to  the  circumstance  that  the  juice,  after  collection,  is  kept  for 
some  time  before  it  is  made  up,  and  consequently  undergoes  fermentation.  Prof.  Carson,  of  the 
University  of  Pennsylvania,  in  describing  a  specimen  of  this  variety  in  A.  J.  P.  for  July,  1849 
(p.  194),  speaks  of  acicular  crystals,  which  he  had  noticed  by  the  aid  of  the  microscope;  and  on 
examining  a  specimen  of  the  same  opium,  in  1860,  then  perfectly  dry,  he  found  similar  crystals. 
No  such  crystals,  he  stated,  are  to  be  found  in  Smyrna  opium. 

There  is  a  variety  of  Bengal  or  Patna  opium,  called  garden  Patna  opium,  which  was  described 
•in  the  fifth  edition  of  this  work,  on  the  authority  of  Dr.  Christison.  as  Mahva  opium.  Dr.  Chris- 
tison  has  subsequently  ascertained  its  true  origin.  It  is  prepared  in  Bahar  with  peculiar  care, 
from  juice  which  has  not  been  suffered  to  undergo  fermentation.  It  is  in  cakes  three  or  four  inches 
square,  and  about  half  an  inch  thick,  which  are  packed  in  cases  with  a  layer  of  mica  between  them. 
These  cakes  are  without  covering,  hard,  dry,  and  brittle,  of  a  uniform  shining  fracture,  and  not 
unlike  an  extract  in  appearance.  The  color  is  sometimes  almost  black,  and  sometimes  of  a  light 
brown,  not  unlike  that  of  Egyptian  opium.  Dr.  Christison  states  that  it  is  much  superior  to  the 
globuliir  Bengal  opium,  and  that  some  specimens  are  little  inferior  to  Turkey  opium  in  the  pro- 
portion of  morphine. 

2.  Malwa  Opium.  This  sometimes  occurs  in  flat,  roundish  cakes,  five  oreix  inches  in  diameter, 
and  from  four  to  eight  ounces  in  freight.  In  other  instances  it  is  in  rectangular  mnsses  called 
bricks,  or  even  in  roundish  balls.  It  seems  never  to  be  encased  in  poppy  remnants.  They  are  com- 
monly quite  hard,  dry  and  brittle,  of  a  light  brown  color,  a  shining  fracture,  a  compact  homo- 
geneous texture,  and  free  from  mechanical  impurities.  The  quality  is  very  variable.  A  specimen 
of  Malwa  opium  described  by  Dr.  Carson  (A.  J.  P.,  xxi.  195)  broke  with  a  rough  fracture,  which 
was  of  a  blackish  brown  color,  here  and  there  showing  irregular  oily  spots.'  Prof.  Procter  obtained 
from  it  9J  per  cent,  of  morphine. 

In  consequence  of  the  recent  discovery  that  the  poppy  growing  in  the  Himalayas  yields  opium 
having  a  much  larger  proportion  of  morphine  than  that  produced  in  the  lowlands,  the  cultivation  of 
the  plant  is  about  to  bo  grwvtly  extended  in  the  mountainous  regions.  {Journ.  de  Pharm.,  Fev. 
1874,  p.  158.)     In  the  "  Report  on  the  Progress  and  Condition"  of  India,  for  1871-2,  it  is  stated 
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Properties.  Good  opium  has  a  peculiar,  strong,  narcotic  odor,  and  a  bitter, 
somewhat  acrid  taste.  When  long  chewed  it  excites  much  irritation  in  the  lips  and 
tongue,  and  may  even  blister  the  mouth  of  those  unaccustomed  to  its  use.  Its  color 
is  reddish  brown  or  deep  fawn  ;  its  texture  compact ;  its  sp.  gr.  1-336.  When  drav^n 
over  paper  it  usually  leaves  an  interrupted  trace  of  a  light  brown  color.  It  is  often 
soft  ia  the  interior  of  the  mass,  and  in  this  state  is  tenacious ;  but  when  exposed  to 
the  air  it  gradually  hardens,  and  ultimately  becomes  brittle,  breaking  with  a  shining 
fracture,  and  affording,  when  pulverized,  a  yellowish  brown  powder,  which  becomes 
adhesive  upon  a  slight  elevation  of  temperature.    It  readily  inflames  upon  the  appli- 

that  the  cnltivation  of  opium  in  India  is  increasing;  there  being  at  the  time  of  the  report  500,000 
acres  in  Bengal  and  608  in  Bombay,  planted  with  the  poppy.  During  the  same  years,  the  exports 
of  opium  amounted  to  893,364  chests,  valued  at  £13,365,288.  (P.  J.  Tr.,  Dec.  1873,  p.  498.) 

IV.  PERSIAN  OPIUM.  The  cultivation  of  opium  has  greatly  increased  in  Persia,  the  crop  being 
estimated  for  1880  at  about  1,200,000  lbs.;  consequently,  whilst  formerly  it  was  a  rare  variety  of 
opium,  since  1870  it  has  been  in  constantly  increasing  quantities  in  European  commerce,  and  cornea 
to  some  extent  to  this  country.  It  is  in  different  forms.  Sometimes  it  is  in  cylindrical  pieces, 
about  three  and  a  half  inches  long,  and  half  an  inch  thick,  wrapped  in  glossy  paper,  and  tied  with 
a  cotton  thread,  and  each  weighiug  about  half  an  ounce;  more  frequently  it  is  in  short  rounded 
cones  weighing  from  6  to  10  ounces ;  it  also  occurs  in  flat  circular  cakes.     It  is  of  a  uniform  con- 

— ^tence,  but  exhibits,  nevertheless,  under  the  microscope,  small  agglutinated  tears,  much  less  than 
nose  of  Smyrna  opium.  It  has  the  liver-brown  color  of  Egyptian  opium,  a  virose  musty  odor,  and 
a  very  bitter  taste,  and,  like  Egyptian  opium,  softens  in  a  moist  atmosphere.  The  character  of 
the  opium  has  undoubtedly  chauged  of  late  years,  and  it  is  said  that  the  Persians  now  produce  two 
distinct  forms ;  one  pure,  destined  for  the  Western  market,  and  one  adulterated  and  oiled,  for  the 
China  trade. 

In  1S60  Persian  opium  was  described  by  Dr.  Reveil  as  being  in  three  forms  in  Paris.  One  was 
in  spherical  cakes,  without  envelope  or  Rumex  capsules.  In  physical  characters  it  closely  re- 
sembled the  cylindrical  variety,  though  softer  and  more  hygrometric.  It  had  a  strongly  virose 
odor,  and  a  bitter  slightly  sweetish  taste.  The  second  was  in  irregular  masses,  liver-colored,  of  a 
virose  smell  and  bitter  ta.«te,  brittle,  smooth-  and  shining,  compact,  and  very  hygrometric.  The 
third  was  in  the  form  of  flat  cakes,  covered  with  an  unknown  leaf  with  some  Rume.x  capsules,  of  a 
reddish  brown  color,  tasting  and  smelling  like  the  preceding,  comp.act,  and  smooth.  Of  these  the 
first  and  third  contained,  each,  31'6  per  cent,  of  glucose;  the  second  13-9  per  cent.  All  these 
varieties  were  remarkable  by  the  absence  of  obvious  impurities,  such  as  are  insoluble  in  water 
and  alcohol.  From  752  to  84-2  per  cent,  was  soluble  in  water,  from  71"6  to  81-6  in  alcohol  at  85°. 
The  cylindrical  variety  yielded  8-15  per  cent,  of  morphine  ;  the  spherical  6'4  per  cent. ;  the  irregu- 
lar 7" I  percent.  ;  and  the  Jlat  and  coated  6"10  per  cent.  The  presence  of  glucose  in  such  large 
proportions  may  be  explained  b^'  the  asserted  fact  that  honey  is  sometimes  mixed  with  opium  at 
the  time  of  its  collection.  Though  the  proportion  of  morphine  is  considerable  in  these  varieties, 
yet,  in  consequence  of  their  large  proportion  of  soluble  matter,  they  yield  comparatively  feeble  ex- 
tracts. {Junrn.  de  Pharm.,  Aoflt,  ISfiO,  p.  101.)  Since  M.  Reveil's  investigation,  two  samples  of 
Persian  opium  have  been  examined  by  M.  Seput  of  Paris,  one  of  which  yielded  9'33  and  the  other 
9-37  per  cent,  of  morphine.    {Ibid.,  Mars,  1861,  p.  163.) 

Recent  analyses  show  a  great  improvement  in  Persian  opium.  Consul- General  Ross  states  that 
it  now,  as  prepared  for  the  European  market,  averages  12  per  cent,  of  morphine.  (P.  J.  Tr.,  May, 
1873,  p.  883  ;  June,  1880,  p.  1002.)  Messrs.  Rosengarten,  the  well  known  manufacturing  chemists, 
of  Philadelphia,  inform  us  that  they  have  used  large  quantities  of  the  Persian  opium,  and  ob- 
tained from  it  an  average  of  10  per  cent,  of  morphine.  Mr.  W.  D.  Howard  examined  a  sample 
of  fine  Persian  opium,  sent  to  England  as  "perfectly  pure,"  which  yielded  to  him  on  analysis,  with- 
out previous  drying — morphine,  crystallized  from  alcohol,  10'40  per  cent.;  codeine,  anhydrous, 
0'29  per  cent. ;  narcotine,  2"o0  per  cent. :  thebaine,  0'57  per  cent. ;  cryptopine,  0-09  per  cent. ;  pa- 
paverine, trace.  He  is  unable  to  say  whether  it  contained  any  narceine.  It  was  of  a  light  brown 
color,  and  had  been  collected  without  the  excessive  use  of  oil.  (P.  J.  Tr.,  March  II,  1876.) 

V.  MOZAMBIQUE  OPIUM.  The  poppy  culture  has  been  introduced  into  Mozambique  for  the 
production  of  opium  for  the  Chinese  market.  A  specimen  of  the  product  is  said  to  have  yielded  4 
per  cent,  of  morphine.  4*3  per  cent,  of  narcotine,  and  40  per  cent,  of  moisture.  (P.  J.  Tr.,  x.  63.) 

The  following  exhibits  the  results  obtained  by  Guibourt  in  the  analj-sis  of  various  opiums. 

Soft.  Hard.  Dried. 

Anatolia  (Smyrna)  opium lowest...     9"60  per  c.  morphine.  10-82  per  c 11-70  per  c. 

do.  do.  do highest..  18-24 19-77  21-46 

do.  do.  do mean....  12-40 13-57   14-73 

Constantinople  do lowest...  1090 13-32  14-40 

do.  do highest..  1400 15-72  17-00 

Egyptian  do lowest 5-19  5-81 

do.  do highest 11-45  12-21 

Persian  do 1052  1137 

Indian  (Patna)  do lowest 5-09  527 

do.        do.  do highest 6-93  772 

French  do lowest 1421  1483 

do.  do highest 21-10   „  22*88 

do do mean 16-77  17-69 

{Joum.  de  Pharm.,  Janv.,  F6v.  et  Mars,  1862.) 
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cation  of  a  lighted  taper.  It  yields  its  virtues  to  water,  alcohol,  and  diluted  acids, 
but  not  to  ether.  To  all  these  menstrua  it  imparts  a  deep  brown  color.  Aleo!iol 
dissolves  about  four-fiftbs  of  it.  Pelletier  states  that  the  proportion  taken  up  by 
water  varies  in  all  specimens.  He  never  found  the  quantity  of  extract  prepared 
with  cold  water  to  exceed  12  parts  out  of  16.  (Journ.  de  Fharm.,  Nov.  1832.) 

Chemical  Constituents,  ^luch  attention  has  been  devoted  to  the  chemical  con- 
stitution of  opium.  It  was  through  the  researches  into  the  nature  of  this  substance 
that  chemists  were  led  to  the  discovery  of  the  alkaloids,  which  are  usually  the 
active  principles  of  the  plants  in  which  they  are  found,  and  have  attracted  much 
notice,  and  been  applied  so  advantageously  to  the  treatment  of  disease.  To  Sertiir- 
ner,  an  apothecary  at  Eimbeck,  in  Germany,  belongs  the  credit  of  having  opened 
this  new  and  most  important  field  of  research,  in  the  year  18U3,  M.  Derosne 
made  known  the  existence  of  a  crystallizable  substance  which  he  had  discovered  ia 
opium,  and  which  he  erroneously  believed  to  be  the  active  principle.  In  the  follow- 
ing year,  Seguin  discovered  another  crystallizable  body,  which  experience  has  proved 
tobe  the  true  narcotic  principle  of  opium ;  but  he  did  not  fully  investigate  its 
nature,  and  no  immediate  practical  advantage  accrued  from  his  excellent  analysis. 
About  the  same  time  Serturner  was  engaged  in  a  similar  investigation,  the  results 
of  which,  very  analogous  to  those  obtained  by  Seguin,  were  published  in  a  German 
journal,  without,  however,  attracting  general  attention.  In  this  state  the  subject 
remained  till  1817,  when  Sertiirner  announced  the  existence  of  a  saline  compound 
in  opium,  consisting  of  a  peculiar  alkaline  principle  united  with  a  peculiar  acid,  and 
clearly  demonstrated  the  precise  nature  of  a  substance  which,  though  before  dis- 
covered both  by  Seguin  and  himself,  had  been  hitherto  but  vaguely  known.  To  the 
alkaloid,  in  which  he  correctly  conceived  the  narcotic  powers  of  opium  to  reside,  he 
gave  the  name  of  morphiu7n,  which  has  been  subsequently  changed  to  morphine,  in 
order  to  render  it  contbrmable  with  the  titles  of  the  other  alkaloids.  The  acid  he 
called  meconic,  a  term  derived  from  the  Greek  name  of  the  poppy.  The  correct- 
ness of  the  statements  of  Sertiirner  was  confirmed  by  Robiquet,  who  also  satisfactorily 
demonstrated  that  the  substance  obtained  by  Derosne,  and  called  by  him  the  salt  of 
opium,  was  a  principle  altogether  distinct  from  morphine,  though  suppo.sed  to  pos- 
sess considerable  influence  over  the  system.  In  the  belief  of  its  narcotic  powers, 
Robiquet  denominated  it  narcotine,  a  title  which  it;  still  retains.  A  number  of 
other  alkaloids  have  since  been  discovered  in  opium,  although  most  of  these  are  in 
very  limited  amount,  and  the  existence  of  some  is  not  quite  definitely  established. 
According  to  the  views  of  its  constitution  at  present  accepted,  it  contains:  1,  Mor- 
phine; '1,  2^arcotiiie ;  3,  Codeine;  -A,  Thehaine ;  h,  Papaverine ;  tJ,  Narceine ;  7, 
Hydrocotarnine ;  8,  Pseudomorphine;  9,  Protopine ;  10,  Laudanine ;  11,  Coda- 
mine;  12,  Rhoeadine ;  13,  Meconidine ;  14,  Cryptopine ;  15,  Laudanosine ;  16, 
Lanthopine  ;  17,  Gnoscopine.  Besides  these,  Hesse  has  announced  another,  i)ew- 
teropine,  but  has  not  as  yet  isolated  it.  Still  others,  like  Apomorphine  (see  p.  211), 
can  be  produced  from  those  existing  in  the  opium.  Opianine,  described  by  Hinter- 
berger  in  1851,  was  found  by  Hesse  to  be  merely  impure  narcotine.  Two  acids  at 
least  occur  combined  with  these  bases  in  opium,  meconic  acid,  C.H^O,,  and  lactic 
acid,  C3H5O.,.  This  latter,  supposed  by  T.  and  H.  Smith  to  be  a  peculiar  variety 
of  lactic  acid,  and  named  by  them  thebolactic  acid,  was  ascertained  by  Stenhouse 
to  be  the  ordinary  variety.  Sulphuric  acid  is  found  in  the  ash  along  with  the  bases 
calcium,  magnesium,  and  potassium.  Opium  also  contains  mucilage,  pectic  matter, 
and  a  glucose  sugar.  The  wax  gathered  from  the  refuse  of  opium  yielded  Hesse 
palmitate  and  cerotate  of  cerotyl.  Two  neutral  principles  have,  moreover,  been 
extracted  from  opium — meconin  (opianyl),  CjpHjjO^,  and  meconoiosin,  CgHj^Oj. 
The  first  of  these  forms  prisms,  which  fuse  under  water  at  77°  C,  or  per  se.  at 
110°,  and  boil  at  155°  C;  the  second  melts  at  80°  C.  In  relation  to  their  optical 
properties,  all  the  organic  bases  of  opium  produce  deviation  of  the  plane  of  polari- 
zation to  the  left.  (Bouchardat  and  Boudet,  Journ.  de  Pharm.,  3e  s6r.,  xxiii.  294.)* 

*  M.  Lakens,  of  Toulouse,  found  glucose  in  a  tincture  of  poppy  capsules,  and  in  all  the  com- 
mercial varieties  of  opium,  in  proportions  varying  from  3  to  li'b  per  cent.  Its  presence  in  opium 
id  tliorcfore  not  a  proof  of  sophistication.  {Journ.  de  Pharm.,  Oct.  1S54,  p.  265.) 
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Of  the  principles  above  mentioned,  wwrpkvte  is  by  far  the  most  important.  It  is 
generiiUj  admitted  to  exist  in  opiam  tmited  with  mecooic  acid  in  the  state  of 
mecoeate,  and  to  a  certain  extent  also  aa  a  sulphate.  Of  morphine  and  its  fRptt- 
ratioDS  we  shall  treat  noder  another  head.  (See  JfbipJUaa.') 

Nahcotine.  Nartoiima,  CgH^NQ^  It  exists  in  opuua,  diic^  at  least,  in  the 
free  state,  and  t.s  left  bt^ind  in  eBvndenble  quantity  when  the  ^«g  is  macerated 
with  water.  It  is  white,  tastdess,  and  inodoroos,  and  crystalliKS  in  silky  flcxibfe 
needles,  nsnally  larger  than  the  crystals  of  Borphioe,  fiisifaie  at  115-5'='  C.  (:M0°  F.), 
and  vulatilizabie  at  154  4^  C.  (310^  F.)  {W. A.  Gvy}*  ins«>lable  in  cold  water, 
soluble  in  40U  parts  of  boiKsrc;  water,  in  100  parts  of  cold  and  24  of  boiling  akobirf 
which  deposits  it  npoo  coolin;;,  and  very  soluble  in  ether.  The  fixed  and  rolatile 
pi  Is,  and  the  diluted  acids,  also  dissolve  it ;  and  it  has  recently  been  found  to  be 
soluble  in  the  volatile  oti  of  turpentine,  which,  aided  by  heat,  will  extract  it  from 
(^um,  and  yield  it  in  eiTstak  by  evaporation.  {Jotmu  de  Pkarm.  ef  de  Ckim^  4e 
aer.,  iL  156.  j  As  it  ex^ts  no  alkaline  reaction  upon  T^^etable  eoiotSv  and  docs  not 
prevent  the  acids  firosi  reddening  litnins  pops',  thoe  wonU  appear  to  be  some  reason 
for  denyinc  it  the  rank  of  an  alkaloid.  Bnt  it  unites  with  soase  of  the  acids  fimni^ 
definite  compounds,  which  may  be  procured  in  a  aepaiate  state;  and  Bobiqpei 
obtained  the  sulphate  and  hydroddorato  of  nareotine  wcfi  ajatailined.  {Jomn.  de 
Pharm.,  xvii.  639,  and  xix.  59.)  Henee  it  is  now  gcnenDj  »— iikiid  an  a  weak 
base ;  and  perhaps  thb  view  of  it  is  the  Most  conrenieafc.  It  nratft  be  adiitted, 
however,  to  have  a  very  feeble  nentoaliun^  powo:.  With  acetic  acid  it  docs  not 
appear  to  form  a  peraanent  coashinatioB ;  fat,  tboi^  dssidred  bj  oold  aectie  acid, 
it  is  separated  by  beatii^  the  solutioa.  It  is  deeooipaaed  hj  lei^  boiiii^,  or  hj 
heating  with  nitric  aci<Linto  eoiarmim,  C^H,^Oy,  and  mccBnui,  (^Qj^Qr  It  maj 
be  distinguished  from  motphine  bjr  its  nsipiditj,  wilnbilitj  in  ether,  and  insoEubiii^ 
in  alkaline  sointioasi,  by  not  a&etii^  Tcj^elable  colon,  bj  aanura^  a  ycUowisb  in- 
stead of  a  blood-red  color  under  tbe  aetioB  of  stio^  nitiie  acid,  by  not  dccouipeoing 
iodie  acid,  and  by  cot  produoag  a  bine  color  with  ferric  aahsL  It  is,  bowerar, 
reddened  by  a  mtxtare  of  nitrw  and  snlphnrie  aeidsL  Henee^  if  to  a  mixture  of 
it  with  strong  sulphuric  acid  a  small  piece  of  nitre  is  added,  a  deep  Uood-nd  color 
is  produced  ;  while  morphine,  under  the  tame  cffcumstaneca,  jieUb  a  bnnrnish  or 
olive-zreen  color.  It  gives  a  greasy  stmn  to  paper  when  hiated  upon  it  over  a 
candle.  Heateti  with  an  excess  of  snlphnrie  and  and  bia^  oxide  of  manganese,  it 
is  converted  into  an  acid  cdled  epiame  addf  C^^H^O,,  and  into  a  substance  of 
feeble  alkaline  properties,  whidi  has  been  miniiomd  ahore^  adartdme.  {Jomrm.  de 
Phitrm.,  3e  ser.,  vi  99.)  Mcconm  is  said  also  to  be  amoi^  the  results  of  its  de» 
compositioo  by  oxidi^^  ^entsL  When  distiHcd  with  potsssii,  it  yields  a  eolotlem 
Tolatile  liquid  haTin«;  alkaJBno  pscpeities,  with  the  strei^  nneB  it  herrii^-^ckle 
tocher  with  that  of  aanmooia.  This  is  an  amnsonia  deriratire,  known  as  pr»- 
pgknoMe,  C^H^NEJ,.  (Wertbeim,  Pkanm,  CeutruOK,  June  1,  1850,  p.  421,  and 
Dee.  17,  13.51,  p.  918.)  Water  extracts  nareotine  partially  6om  opium,  in  con- 
sequence of  the  acid  which  the  Utter  contaiosv  either  free  or  cossbined  with  the 
nareotine.  It  is  osnally  obtained  mixed  with  morphine  in  the  ^oecascs  for  pro- 
curing that  principle,  and  may  be  separated  by  the  action  of  etho-,  whick  ^SBotres 
it  without  atift^ting  the  morphine,  and  yield.<«  it  upon  evaporation.  It  saay  ako  be 
obtained  by  digestif^  <^am  in  etb^,  atnd  slowly  eraporatii^  the  ethereal  solution, 
which  depaatsciystab  of  nareotineL  It  is  said  thrt  the  same  result  amy  be  obtained  • 
by  uaii^  the  «mI  of  turpentine  as  the  menstruum,  fiiat  heating  tt  with  <^>iam,  and 


/Viiyitru'wxrtr  ftutmtity  t^thm  m«irm  impwtmwt  tMmmdtmMU  «f  O/mmm.  TW  fUIowii^  are  given  as 
the  relative  guantitiw  of  tfce  iBgv wB«Mte  ttin— d,  •fctai—a  fcy  the  'VLtamn.  8»itfc, af  Bferibwgh, 
from  100  parrs  of  fiae  opiaM :  It  parti  of  nacpkiae,  •  af  aareatna.  frXi  af  ttofcaiaf,  1  af  paipa- 
nrna^  l»-3  of  eodetac^  frfS  af  mrecta^^  •>•!  af  mmwi^  4  af  aMCBna  acidt.  aad  1-S  af  tikakaJbctia 
afod.  (P.  J.  Tr^  Oet.  1S«5,  p.  133.) 

*  Tie  nsolrs  bare  gjTen.  »■  tka  aafWwitj  af  Mr.  Wn.  A.  Oay,  aa  rag^Ja  tfca  fmam^  vmt  wA- 
Baaag  paiato  af  tha  alfcainMt,  wera  afcUiacd  Ifcraa^  a  very  eariM  appliailiaw  af  fcaal^  m  a  ip  tciwl 
■awair,  aad  ara  raeanfed  ia  P.  J.  Tr^  Fdk  ISCS,  p.  374.  It  ribmU  ha  aackad,  hawarar,  tint 
ia  tiha  paaees  ofcaklaBaliaa  tba  alkabn*  aadcrga  a  partial  ittimmfuanum,  laariag  a  aara  ar  kaa 
aapiaaa  carfcovaeaaas  na^mt,  bj  wU^  aa  Mr.  6afj-  ifcumnu^  tha 
<irti3^airiM<i  fnm  OMMt  atber  bo^ea. 
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then  evaporating  the  solution.  Another  mode  of  procuring  it  is  to  treat  opium, 
exhausted  by  previous  maceration  in  water,  with  dilute  acetic  acid,  filter  the  solu- 
tion, precipitate  by  an  alkali,  wash  the  precipitate  with  water,  and  purify  it  by 
solution  in  boiling  alcohol,  from  which  it  crystallizes  as  the  liquid  cools.  Should  it 
still  be  impure,  the  solution  in  alcohol  and  crystallization  may  be  repeated. 

The  proportion  of  narcotine  in  opium  varies  extremely  in  the  different  varieties, 
and  in  different  specimens  of  the  same  variety.  Thus,  in  Smyrna  opium  it  has 
been  found  by  different  observers,  in  quantities  varying  from  1-30  to  9-36  per 
cent. 

Though  narcotine  itself  is  tasteless,  its  salts  are  very  bitter,  even  more  so  than 
those  of  morphine.  (Berzelius.)  Their  solution  reddens  litmus,  and  yields  precipi- 
tates with  the  alkalies  and  infusion  of  galls.  It  has  already  been  stated  that 
Robiquet  obtained  the  sulphate  and  hydrochlorate  crystallized. 

Different  opinions  have  been  advanced  relative  to  the  action  of  narcotine  on  the 
system.  Derosne  believed  it  to  be  the  active  principle  of  opium ;  though  upon  ex- 
perimenting with  it,  he  obtained  effects  but  little  stronger  than  those  produced  by  an 
equal  dose  of  opium  itself  Others  found  it  possessed  in  different  degrees  of  nar- 
cotic properties;  and  the  results  of  various  experiments  which  led  to  the  conclusion 
may  be  seen  in  former  editions  of  this  work.  But  a' more  thorough  investigation 
has  led  to  the  conclusion  that  it  cannot  be  ranked  among  narcotic  medicines.  It 
has  been  asserted  that  narcotine  is  identical  with  aconella,  an  alkaloid  said  to  have 
been  extracted  by  the  Messrs.  Smith,  of  Edinburgh,  from  aconite  ;  but  Groves  failed 
to  find  aconella.  (See  page  79,  U.S.  D.,  14th  edition.)  The  effects  of  a  narcotic 
character  which  have  been  attributed  to  it  have  probably  arisen  from  the  em- 
ployment of  a  preparation  not  entirely  freed  from  other  principles  contained  in  the 
opium.  Indeed,  so  little  has  it  of  this  character,  that  the  name  of  anarcotine  has 
been  proposed  for  it,  expressive  of  its  total  want  of  narcotic  power.  Dr.  O'Shaugh- 
nessy,  Professor  of  Chemistry  in  the  Medical  College  of  Calcutta,  recommends 
narcotine  very  highly  in  intermittent  fever,  and  believes  that  he  has  discovered 
in  it  even  stronger  antiperiodic  properties  than  those  of  quinine.  In  the  cases 
reported  by  him,  it  was  employed  -in  combination  with  hydrochloric  acid.  Given 
in  this  form,  though  powerfully  febrifuge,  it  was  found  not  to  produce  narcotic  effects, 
not  to  constipate  the  bowels,  and  never  to  occasion  the  distressing  headache  and  rest- 
lessness which  sometimes  follow  the  use  of  quinine.  It  proved,  moreover,  powerfully 
sudorific.  It  was  given  in  doses  of  three  grains  (0-20  Gm.),  three  times  a  day.  Dr. 
O'Shaughnessy  was  induced  to  commend  its  employment  to  his  medical  friends  in 
India,  from  a  knowledge  that  it  had  proved  effectual  in  mild  agues,  in  the  hands  of 
Dr.  Roots  and  Mr.  Jetson  in  England.  The  different  effects  obtained  by  different 
experimenters  from  narcotine  are  readily  explicable,  should  the  statements  as  to  the 
existence  of  a  powerful  alkaloid  (opianine),  which  may  have  been  mixed  with  the 
narcotine,  and  of  several  different  modifications  of  narcotine  itself,  prove  to  be  correct. 

Codeine.  Codeia,  CigH^iNOj,  was  discovered  in  1832  by  Robiquet  in  the  hydro- 
chlorate  of  morphine  prepared  according  to  the. process  of  Gregory.  It  exists  in 
opium  combined  like  morphine  with  meconic  acid,  and  is  extracted  along  with  that 
alkaloid  in  the  preparation  of  the  hydrochlorate.  (See  Morphina.^  When  the  solu- 
tion of  the  mixed  hydrochlorates  of  morphine  and  codeine  is  treated  with  ammonia, 
the  former  alkaloid  is  precipitated,  and  the  codeine,  remaining  in  solution,  may  be 
obtained  by  evaporation  and  crystallization.  It  may  be  purified  by  treating  the 
crystals  with  hot  ether,  which  dissolves  them,  and  yields  the  codeine  in  colorless 
crystals  by  spontaneous  evaporation.     This  alkaloid  is  now  ofiicinal.  (See  Codcina.) 

Thebaine  {Faramorphia)-,  Paramorpliine,  C,9H2jN03,  was  discovered  by  Pel- 
lelier  in  the  precipitate  thrown  down  from  an  infusion  of  opium  treated  with  milk 
of  lime.  The  precipitate  being  washed  with  water  till  the  liquid  came  away  color- 
less, and  then  treated  with  alcohol,  instead  of  affording  morphine  to  this  solvent,  as 
was  anticipated,  yielded  a  new  alkaloid,  which  was  obtained  separate  by  evaporating 
the  alcohol,  acting  on  the  residue  with  ether,  allowing  the  ethereal  solution  to  evap- 
orate spontaneously,  and  then  purifying  the  resulting  crystalline  mass  by  dissolving 
it  in  an  acid,  precipitating  by  ammonia,  and  recrystallizing  by  means  of  alcohol  or 
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ether.  Pelletier  named'it  paramorphine,  from  its  close  analogy  in  composition  with 
morphine,  from  which,  however,  it  is  quite  distinct  in  properties.  The  name  of 
thehaine  was  proposed  for  it  by  M.  Couerbe,  who  was  disposed  to  give  the  credit  of 
its  discovery  to  M.  Thiboumery,  the  director  of  Pelletier's  laboratory.  It  is  white, 
crystallizable,  of  an  acrid  and  styptic  rather  than  bitter  taste,  fusible  at  about  148-8° 
C.  (300°  F.),  according  to  Guy  fusible  at  98-8°  C.  (210°  F.)  and  volatilizable  at 
160°  C.  (320°  F.),  scarcely  soluble  in  water,  very  soluble  in  alcohol  and  ether  when 
cold,  and  still  more  so  when  heated,  and  capable  of  combining  with  the  acids,  with 
which  it  forms  salts  not  crystallizable  from  their  aqueous  solution.  Alkalies  pre- 
cipitate it  from  its  acid  solutions,  and,  unless  in  very  concentrated  solution,  do  not 
dissolve  it  when  added  in  excess.  It  is  not,  like  morphine,  reddened  by  nitric  acid, 
nor  does  it  become  blue  with  solutions  of  ferric  salts.  From  codeine  it  diflfers  in 
never  being  in  large  crystals,  in  not  forming  crystallizable  salts,  in  being  always  pre- 
cipitated from  its  acid  solutions  by  ammonia,  and  in  not  melting  in  oily  drops.  From 
narcotine,  which  it  most  resembles,  it  may  be  distinguished  by  its  shorter  crystals, 
which  want  the  pearly  appearance  of  those  of  narcotine,  by  its  different  taste,  by  its 
much  greater  solubility  in  cold  alcohol,  of  which  10  parts  will  dissolve  1  of  this 
principle,  while  narcotine  requires  100  parts,  and  by  the  action  of  nitric  acid,  which 
converts  it  into  a  resin-like  matter  before  dissolving  it,  while  the  same  acid  instantly 
dissolves  narcotine.  Magendie  considered  it  closely  analogous,  in  its  effects  on  the 
system,  to  strychnine  and  brucine,  producing  tetanic  spasms  in  the  dose  of  a  grain 
(0065  Gm.). 

Papaverine.  Papaverina,  C,iH,,NO^.  The  discovery  of  this  alkaloid  was 
announced  by  Dr.  G.  Merck.  It  is  crystallizable  in  needles,  fusible  at  988°  C. 
(210°  F.),  and  volatilizable  at  154-4°  C.  (310°  F.)  {Guy),  insoluble  in  water,  very 
sparingly  soluble  in  cold  alcohol  or  ether,  more  .soluble  in  these  liquids  boiling  hot, 
and  deposited  by  them  on  cooling.  With  acids  it  forms  salts,  most  of  which  are 
very  sparingly  dissolved  by  water.  The  hydrochloratc  crystallizes  with  extraordi- 
nary facility.  The  alkaloid  is  readily  dissolved  by  moderately  concentrated  hydro- 
chloric acid,  from  which,  on  the  addition  of  more  acid,  the  hydrochlorate  sepfirates, 
assuming  the  form  of  an  oily  layer  at  the  bottom  of  the  vessel,  which  is  readily 
converted  on  standing  into  a  mass  of  acicular  crystals.  These  crystals  are  very 
sparingly  soluble  in  cold  water.  The  hydrochlorate  yields  with  bichloride  of  plat- 
inum a  yellow  precipitate  which  is  insoluble  in  boiling  water  or  alcohol.  Papaverine 
is  prepared  by  precipitating  the  aqueous  infusion  of  opium  with  soda,  exhausting 
the  precipitate  with  alcohol,  evaporating  the  tincture  to  dryness,  treating  the  residue 
with  a  dilute  acid,  filtering,  precipitating  by  ammonia,  dissolving  the  precipitate  in 
hydrochloric  acid,  mixing  acetate  of  sodium  with  the  solution,  and  treating  the  re- 
sulting precipitate  with  boiling  ether.  The  ethereal  solution  deposits  the  papaverine 
on  cooling.  A  characteristic  property  of  this  alkaloid  is  that  its  crystals,  when 
moistened  with  concentrated  sulphuric  acid,  acquire  a  dark  blue  color.  Papaverine 
has  been  further  investigated  by  Dr.  Thomas  Anderson,  who  confirms  the  statements 
of  Merck.  {Chem.  Gaz.,  Jan.  15,  1855,  p.  21.) 

Narceine.  Xarceia,  C^jH^gNO^,  discovered  by  Pelletier  in  1832,  is  in  white, 
silky  crystals,  inodorous,  of  a  bitter  taste,  fusible  at  91-0°  C.  (197°  F.),  accordinsr  to 
Guy  76"'-6°  C.  (170°  F.),  and  volatilizable  at  215-5°  C  (420°  F.),  soluble  in  375 
parts  of  cold  and  220  of  boiling  water,  soluble  also  in  alcohol,  and  insoluble  in 
ether.  It  forms  a  bluish  compound  with  iodine,  the  color  of  which  is  destroyed  by 
heat  and  the  alkalies.  Besides,  according  to  Stein,  the  blue  color  is  not  produced 
when  there  is  too  much  of  the  iodine  present,  which  then  causes  a  brown  color  with 
narceine  ;  the  blue  color  appearing,  under  such  circumstances,  only  when  the  excess 
of  iodine  is  saturated  by  ammonia.  {Journ.  de  Phami.,  Janv.  1872,  p.  59.)  It  is 
rendered  blue  by  the  action  of  mineral  acids  so  far  diluted  as  not  to  decompose  it ; 
but  does  not,  like  morphine,  become  blue  by  the  action  of  ferric  salts,  nor  red  by  that 
of  nitric  acid.  It  is  dissolved  by  the  acids,  but  was  thought  not  to  neutralize  them, 
and,  though  at  first  considered  alkaline  by  Pelletier,  was  afterwards  ranked  with  in- 
different bodies.  At  present,  however,  its  alkaloidal  ch.iracter  is  admitted  ;  it  unites 
with  sulphuric  acid  to  form  a  crystallizable  sulphate.  {Journ.  de  Pharm.,  Avril,  1864, 
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p.  3G7.)  Dr.  BragenJorfF  has  announced  that  solution  of  naVceine  gives  a  crystalline 
precipitate  with  the  double  iodide  of  zinc  and  potassium.  This  reaction  may  be  era- 
ployed  with  iodine  as  a  test  of  narceine.  If  a  solution  of  this  salt,  with  a  little  iodized 
water,  be  added  to  solutions  of  narceine,  and  the  mixture  then  agitated  with  ether  to 
remove  the  iodine  in  excess,  a  solution  containing  a  very  small  quantity  of  narceine 
will  distinctly  assume  a  blue  color.  The  other  alkaloids  of  opium  are  destitute  of  this 
property.  (Journ.  de  Phann.,  Avril,  1870,  p.  3'iij.)  Pelletier  obtained  it  in  the  course 
of  his  analysis  of  opium.  Having  formed  an  aqueous  extract  of  opium,  he  treated  it 
with  distilled  water,  precipitated  the  morphine  by  ammonia,  concentrated  the  solu- 
tion, filtered  it,  threw  down  the  meconic  acid  by  baryta-water,  separated  the  excess 
of  baryta  by  carbonate  of  ammonium,  drove  off  the  excess  of  the  ammoniacal  salt  by 
heat,  evaporated  the  liquor  to  the  consistence  of  syrup,  set  it  aside  till  a  pulpy  mat- 
ter formed  containing  crystals,  separated  and  expressed  this  pulpy  matter,  then 
treated  it  with  alcohol,  and  concentrated  the  alcoholic  solution.  This,  on  cooling, 
deposited  crystals  of  narceine,  which  were  easily  purified  by  repeated  solution  and 
crystallization.  Meconin,  which  often  crystallizes  with  it,  may  be  separated  by  the 
agency  of  ether.  Experiments  have  been  performed  with  narceine,  which  go  to 
prove  that  it  closely  resembles  morphine  in  its  influence  on  the  system,  though 
somewhat  weaker;  and  that,  while  capable  of  producing  sleep,  relieving  pain  and 
irritation,  alleviating  cough,  and  checking  diarrhcea,  it  is  not  followed  by  the  un- 
pleasant sensations  about  the  head  and  other  disagreeable  symptoms  which  often 
attend  the  action  of  morphine,  is  less  disposed  to  constipate,  and  less  stimulant  to 
the  circulation.  In  cases  in  which  morphine  disagrees  with  the  patient,  or  is  other- 
wise contraindicated,  narceine  may  be  resorted  to  for  most  of  the  purposes  for  which 
the  other  alkaloid  is  employed.  It  may  be  administered  in  pill  or  syrup.  From 
one-third  to  three-quarters  of  a  grain  (0*02  to  005  Gm.)  may  be  given  lur  a  dose, 
the  smaller  to  relieve  cough,  the  larger  to  remove  pain  or  produce  sleep. 

Hydrocotarnine.  Hydrocotarnia,  C,2Hi5N03,  is  obtained  from  the  mother- 
waters  of  thebaine,  after  the  removal  of  cryptopine  and  protopine  with  warm  ben- 
zin,  by  precipitation  with  ammonia  ;  laudanosiiie,  which  is  also  precipitated,  is  removed 
by  treatment  of  the  benzin  solution  with  bicarbonate  of  sodium.  The  hydrocotarnine 
is  retained  in  solution,  by  the  benzin,  from  which  the  laudanosine  has  been  depos- 
ited on  cooling.  Hydrochloric  acid  gas  being  made  to  pass  through  this  solution,  the 
hydrochlorate  of  hydrocotarnine  crystallizes.  This  alkaloid  seems  to  result  from  a 
transformation  of  narcotine.  If  the  latter  be  made  to  boil  some  time  with  baryta- 
water,  a  portion  of  it  is  decomposed,  giving  rise  to  a  crystallizable  matter,  soluble  in 
ether,  which  appears  to  be  identical  with  hydrocotarnine.  This  alkaloid  is  very 
soluble  in  alcohol,  acetone,  chloroform,  benzin,  and  ether.  It  melts  at  50°  C. 
(122°  F.),  and  loses,  at  a  somewhat  greater  heat,  the  molecule  of  water  with  which 
it  crystallizes.  Sulphuric  acid  dissolves  it,  coloring  it  yellow  in  the  cold,  and  crimson- 
red  if  heated.     Nitric  acid  colors  it  yellow  ;  ferric  chloride  does  not  affect  its  color, 

PsEUDOMORPHlNE.  Pseudomorphia ,  Cj  jIjgNO^,  was  discovered  by  Pelletier  more 
than  thirty  years  since  ;  but,  as  it  exists  in  small  quantities,  and  was  thought  to  be 
only  an  occasional  ingredient  in  opium,  little  attention  has  been  paid  to  it.  An 
interesting  fact,  however,  in  relation  to  it,  and  one  of  some  toxicological  importance, 
is  that  it  possesses  two  properties  considered  characteristic  of  morphine,  those,  namely, 
of  being  reddened  by  nitric  acid,  and  of  striking  a  blue  color  with  ferric  salts,  and 
yet  is  without  any  poisonous  influence  upon  the  animal  economy.  {Journ.  de  Pharm., 
xxi.  575.)  Hesse  has  investigated  the  subject,  with  the  following  results.  He 
found  that  it  accompanies  morphine  procured  by  Gregory's  method,  and  may  be 
separated  from  that  alkaloid  by -adding  ammonia  in  excess  to  an  alcoholic  solution 
containing  both.  The  morphine  is  precipitated,  and  pseudomorphine,  remaining  in 
solution,  may  be  obtained  by  evaporating  the  mother-liquid.  It  is  tasteless,  insolu- 
ble in  water,  alcohol,  ether,  chloroform,  and  dilute  sulphuric  acid,  but  easily  soluble 
in  solution  of  potassa,  soda,  and  lime,  and  in  alcoholic  solution  of  ammonia,  though 
sparingly  in  an  aqueous  solution  of  the  last-mentioned  alkaloid.  It  does  not  neutralize 
hydrochloric  acid,  dis.solves  in  concentrated  sulphuric  acid  with  the  production  of 
an  olive-green  color,  in  concentrated  nitric  acid  with  an  intense  orange-red,  and  io 
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solution  of  sesquichloride  of  iron  with  a  blue  color.  At  120°  C.  (248°  F,)  jt  loses 
two  molecules  of  water  of  crystallization,  and  at  liisiher  temperatures  is  decomposed 
without  meltinir.  It  forms  sparingly  soluble  salts  with  sulphuric,  nitric,  oxalic, 
and  tartaric  acids,  and  a  crystalline  deposit,  very  sliirhtly  soluble  iu  hydrochloric 
acid,  with  solution  of  corrosive  sublimate.  {Cheni.  News,  April  12,  1867,  p.  188.) 

Protopine.  Protopia,  C^Hj^NOj,  is  an  alkaloid  which  Hesse  separated  from 
cryptopiue.  Both  are  precipitated  as  insoluble  hydrochlorates  by  hydrochloric  acid 
in  excess ;  but  if  the  precipitate  be  dissolved  by  an  excess  of  oxalic  acid,  the  acid 
oxalate  of  cryptopine  will  crystallize,  and  protopine  remain  in  the  mother-waters. 
The  liquid  is  separated,  precipitated  by  ammonia,  and  ajjitatcd  with  ether ;  and  the 
ethereal  solution  is  taken  up  by  hydrochloric  acid.  The  hydrochlorate  of  protopino 
being  dense  and  granular,  while  that  of  cryptopine  is  very  light,  the  two  are  sepa- 
rated by  levigalion  ;  eighty  grammes  of  crude  cryptopine  furnishing  one  and  a  half 
of  protopine. 

Separated  from  the  hydrochlorate  by  ammonia,  protopine  constitutes  a  crystalline 
powder,  insoluble  in  water,  soluble  in  alcohol,  and  in  hot  benzin  and  acetone,  more 
soluble  in  chloroform,  insoluble  in  the  alkalies  generally,  but  slightly  soluble  in  am- 
monia. It  melts  at  202°  C.  (395-0°  F.),  undergoing  decomposition,  and  is  in  anhy- 
drous crystals.  Ferric  chloride  does  not  color  it ;  nitric  acid  colore  it  yellow  ;  sulphuric 
acid  dissolves  it,  coloring  it  first  yellow,  then  red,  and  lastly  violet.  The  alcoholic 
solution  has  an  alkaline  reaction.     The  salts  are  neutral  and  crystallizable. 

Laudanine.  Laudani'i,  C2oH2.NO^,  as  firet  prepared,  is  mixed  with  cryptopine, 
from  which  it  is  separated  by  dissolving  it  in  acetic  acid,  and  adding  a  slight  excess 
of  dilute  solution  of  soda,  by  which  the  cryptopine  is  entirely  precipitated.  The 
liquid  being  filtered,  and  treated  with  chloride  of  ammonium,  lets  fall  the  laudanine, 
which  soon  assumes  the  crystalline  form.  The  acetate,  with  the  addition  of  iodide 
of  potassium,  gives  rise  to  the  hydriodate  of  laudanine,  from  which  ammonia  sepa- 
rates the  base  perfectly  pure. 

This  alkaloid  is  dissolved  at  18°  C.  (64-4°  F.)  by  647  parts  of  ether.  Sulphuric 
acid  gives  with  it  characteristic  reactions.  When  pure,  at  common  temperatures, 
it  assumes  a  pale  rose  color,  and  at  150°  C  (302°  F.)  a  reddish  violet.  When 
ferric  oxide  is  added,  it  exhibits  the  same  changes,  but  with  much  greater  intensity. 
Laudanine  is  an  energetic  base,  and  with  potassa  forms  a  crystallizable  compound. 
Its  salts,  with  the  exception  of  the  neutral  sulphate,  oxalate,  and  tartrate,  are  crys- 
tallizable. 

CoDAMiNE.  CoJamia,  CjgHjj^NO^,  is  isomeric  with  laudanine,  but  is  readily 
distinguished  from  it  by  the  effect  of  ferric  chloride  and  nitric  acid,  both  of  which 
color  it  deep  green.  It  is  in  anhydrous  crystals.  It  can  be  purified  by  taking  ad- 
vantage of  the  feeble  solubility  of  its  iodohydrate.  Having  decomposed  this  salt  by 
ammonia,  dissolve  the  precipitate  in  ether,  wash  the  ethereal  solution  with  solution 
of  bicarbonate  of  sodium;  then  filter  through  animal  charcoal.  By  evaporation  the 
liquid  deposits  the  alkaloid  in  beautiful  colorless  crystals.  Codamine  crystallizes 
also  from  benzin  ;  but,  thus  obtained,  it  melts  at  126°  C.  (258-8°  F.),  while  that 
procured  through  ether  melts  at  about  120°  C.  (248°  F.).  The  acid  iodohydrate, 
tartrate,  and  oxalate  are  crystallizable. 

Rhceadinh,  CjjHjjNOg,  was  discovered  by  Hesse  in  1865,  is  crystallizable,  but  not 
distinctly  alkaline.  It  can  be  sublimed.  It  is  nearly  insoluble  in  ether,  alcohol,  ben- 
zol, chloroform,  water,  and  ammonia.  Its  solutions  in  dilute  acids  acquire  an  intense 
purple  color  on  addition  of  strong  hydrochloric  or  sulphuric  acid.  This  alkaloid 
occurs  also  in  Papaver  Iihoeas 

iMECONiDiNE,  CjjHjgNO^,  was  discovered  by  Hesse  in  1870.  It  is  amorphous, 
alkaline,  melts  at  58°  C.  (136-4°  F.),  and  is  not  stable,  the  salts  also  being  easily 
altered.  It  is  easily  soluble  in  alcohol,  ether,  benzol,  chloroform,  and  acetone.  It  is 
dissolved  by  sulphuric  acid  with  au  olive-green,  and  by  nitric  acid  with  an  orange- 
red  color. 

Cryptopine.  Cryptopia,  C,,Hj3N0j.  The  discovery  of  this  alkaloid  was  an- 
nounced by  Messrs.  T.  &  H.  Sm"ith,  of  Edinburgh,  in  P.  J.  Tr.,  1867  (p.  595).  The 
Messrs.  Smith  obtained  it  from  the  weak  alcoholic  washings  of  crude  morphine  after 
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precipitation,  by  first  neutralizing  the  liquid  with  dilute  sulphuric  acid,  and  then, 
after  recovering  the  alcohol  by  distillation,  and  washing  out  the  still  copiously  with  hot 
water,  by  precipitating  the  mixed  liquor  of  the  still  and  the  washings  by  milk  of 
lime  in  large  excess.  The  liquid  is  then  filtered  off",  and  the  pitch  like  precipitate, 
having  been  thoroughly  washed,  is  boiled  with  alcohol  in  large  quantity,  the  solu- 
tion filtered,  and  the  alcohol  distilled  ofi".  The  pitchy  substance  which  remains  in 
the  retort,  and  which  consists  mainly  of  thebaine,  is  separated  from  the  supernatant 
watery  liquid,  and  heated  to  ebullition  with  enough  alcohol  to  dissolve  it.  The  solu- 
tion, having  been  put  aside,  will  be  found  in  a  day  to  have  set  into  a  mass  of  crystals, 
which  consist  of  crystallized  thebaine.  This  mass  is  now  strongly  pressed  in  a  cloth, 
and  the  residuary  cake  powdered  and  dissolved  in  dilute  hydrochloric  acid ;  care  be- 
ing taken  that  the  acid' be  not  in  excess.  The  filtered  liquid  is  evaporated  and  crys- 
tallized, and  the  process  of  evaporation  and  crystallization  repealed,  so  as  to  separate 
all  the  hydrochlorate  of  thebaine.  If  now  the  mother-waters  be  set  aside,  the  hydro- 
chlorate  of  cryptopine  will  in  the  course  of  some  weeks  crystallize  out  of  them,  but 
mixed  with  crystallized  hydrochlorate  of  thebaine  ;  and  the  separation  of  the  two  is 
extremely  difficult.  But  as  the  crystals  of  the  two  alkaloids  are  very  different,  those 
of  thebaine  being  hard  and  strong,  those  of  cryptopine  soft  and  generally  tufted,  by 
careful  management,  and  by  repeating  the  crystallization  many  times,  so  as  to  get 
rid  of  most  of  the  thebaine,  the  hydrochlorate  of  cryptopine  may  be  seen  forming  on 
the  surface  of  the  harder  salt  in  the  solution.  The  mother-liquors  being  now  poured 
off,  and  allowed  to  evaporate  spontaneously,  the  whole  at  length  sets  into  a  soft  mass, 
which,  being  pressed  in  a  cloth,  is  found  to  consist  of  almost  pure  hydrochlorate  of 
cryptopine.  To  obtain  the  pure  alkaloid,  it  is  to  be  precipitated  from  the  solution 
of  hydrochlorate  by  ammonia,  then  washed,  dried,  and  finally  washed  with  ether  or 
alcohol,  which  readily  dissolves  thebaine,  but  has  little  effect  on  cryptopine.  It  may 
be  obtained  in  a  crystallized  state  by  boiling  it  with  a  large  quantity  of  alcohol, 
which,  on  cooling,  will  slowly  deposit  the  alkaloid  in  crystals.  The  quantity  of 
cryptopine  obtained  from  opium  is  extremely  small. 

Cryptopine  is  without  color  or  smell ;  and  its  salts,  though  at  first  bitter  to  the 
taste,  afterward  cause  a  sense  of  coolness  in  the  mouth,  like  that  produced  by  pep- 
permint. It  melts  at  about  204--t°  C.  (400°  F.),  and,  heated  to  redness,  is  decom- 
posed, blackening  and  giving  forth  aqueous  vapors,  but  without  properly  subliming. 
According  to  Guy,  it  melts  and  sublimes  at  the  same  temperature  of  17G-6°  C. 
(350°  F.).  It  is  insoluble  in  water,  quite  insoluble  in  ether,  and  very  sparingly 
soluble  in  alcohol,  requiring  1265  parts  of  that  liquid  when  cold  ta  dissolve  it.  Chloro- 
form dissolves  it  almost  as  freely  as  narcotine.  Oil  of  turpentine  and  benzol  do  not 
appear  to  dissolve  it.  It  has  very  strong  alkaline  powers,  and  forms  crystallizable 
salts  with  the  acids,  which  are  distinguishable  from  all  the  other  salts  of  the  opium 
alkaloids  by  a  strong  tendency  to  gelatinize.  If  the  hydrochlorate  be  dissolved  in 
about  30  parts  of  hot  water,  and  set  aside,  instead  of  crystallizing,  it  forms  a  jelly 
closely  resembling  that  of  pure  gelatin.  From  all  the  constituents  t)f  opium,  except 
the  stronger  alkaloids,  morphine,  codeine,  and  thebaine,  it  is  distinguished  by  its 
strong  alkaline  properties,  as  it  neutralizes  the  strongest  acids.  Frc^ni  morphine  it 
is  distinguished  by  its  very  sparing  solubility  in  alcohol,  and  from  co-deine  and  the- 
baine by  its  total  insolubility  in  ether.  It  differs  also  in  the  effect  of  strong  sul- 
phuric acid,  which  produces  a  blue  color  with  the  minutest  quantity  of  cryptopine, 
a  blood-red  with  thebaine,  and  none  with  morphine  or  codeine.  Th.e  tendency  of 
its  salts  to  gelatinize  is  another  distinguishing  property  of  cryptopine. 

Lauuanosine.  Laudanosia,  C^iH^^NO^,  exists  in  the  mother-waters  of  thebaine, 
with  cryptopine  and  protopine.>  The  thebaine  having  been  precipitatied  by  tartaric 
acid,  the  mother-water  is  neutralized  by  ammonia,  and  bicarbonate/  of  sodium  is 
added.  After  eight  days'  rest,  a  blackish  mass  separates.  The  limpid  liquid  with 
an  excess  of  ammonia  yields  a  copious  precipitate,  which,  agitated  with  heated  ben- 
zin,  gives  to  that  liquid  a  mixture  of  several  alkaloids.  The  benzin  solution,  upon 
cooling  to  40°  C.  (104°  F.),  deposits  the  cryptopine  and  protopine?.  On  agitation 
anew  with  heated  bicarbonate  of  sodium,  and  subsequent  complete  refrigeration,  the 
laudanosine  crystallizes.     It  is  entirely  purified  by  ether,  which  dissolves  it  abun- 
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dantlj  ;  and  its  iodohydrate  is  but  slightly  soluble  in  water.  It  is  itself  insoluble  in 
water  and  the  alkalies,  but  it  is  soluble  in  alcohol,  acetone,  and  chloroform.  It 
melts  at  89°  C.  (192-2°  F.),  and  is  decomposed  at  110°  C.  (230°  F.).  Ferric 
chloride  does  not  color  it.  Sulphuric  acid  gives  it  a  rose  color  in  the  cold,  and 
violet  when  heated.  Nitric  acid  transforms  it  into  a  nitrous  base.  The  crystals  are 
anhydrous.     It  forms  crystallizable  salts,  which  are  soluble  and  bitter. 

L.A.NTHOPINE.  Lanthopia,  C^jH^jNO^,  differs  from  pseudomorphine  in  not  be- 
coming blue  with  ferric  chloride,  and  in  giving,  when  entirely  pure,  with  sulphuric 
and  nitric  acids,  colorless  solutions.  Its  acid  oxalate  and  tartrate  are  crystallizable. 
The  alkaloid  is  crystallizable,  does  not  have  an  alkaline  reaction,  is  sparingly  soluble 
in  hot  or  cold  alcohol,  ether,  or  benzol,  but  readily  soluble  in  chloroform.* 

Gnoscopixe,  Cj,H3gN,0jj,  is  the  latest  discovered  alkaloid  Cfound  by  T.  and  H. 
Smith  in  1878).  It  is  crystallizable,  melts  at  233°  C  (4514°  F.).  soluble  in  chloro- 
form and  carbon  disulphide,  slightly  so  in  benzol,  not  in  ether.  The  salts  have  an 
acid  reaction. 

According  to  Hesse,  opium  contains  at  least  fifteen  alkaloids.  They  may  be  di- 
vided into  four  groups,  in  relation  to  the  modification  they  undergo  when  heated  with 
pure  concentrated  sulphuric  acid.  The  changes  of  color  produced  show  that  there  are 
four  products  of  decomposition,  which,  if  not  identical,  at  least  are  nearly  so.  Of 
the  four  groups,  two  may  be  subdivided,  each  into  two  minor  groups.  They  are  as 
follows : 

I.  Group  of  Morphine,  a.  Group  of  morphine,  properly  called ;  morphine,  co- 
deine, and  pseudomorphine.  h.  Group  of  laudanine ;  laudanine,  codamine,  and 
laudanosine.  Of  these,  group  a  yields  a  deep  dirty  green ;  group  i,  a  dirty  reddish 
violet. 

II.  Group  of  Thehaine.  Thebaine,  cryptopine,  protopine  ;  a  dirty  green,  passing 
to  violet. 

III.  Group  of  Papaverine,  a.  Group  of  papaverine,  properly  called,  compre- 
hends actually  only  papaverine  itself  h.  Group  of  narceine  ;  narceine,  lanthopine. 
a.  A  deep  violet ;  6,  a  brownish  black,  or  deep  brown. 

IV.  Group  of  Narcotine.     Ifarcotine,  hydrocotarnine,  a  dirty  reddish  violet."!" 

*  0.  Ilesse  obtained  most  of  the  alkaloids  announced  by  him  from  the  black  mother-liquors 
left  behind  in  the  process  for  procuring  hydrochlorate  of  morphine,  first  employed  by  Dr.  Gregory, 
and  adopted  by  the  British  Pharmacopoeia.  This  iiqaor.  diluted  with  an  equal  volume  of  water,  was 
precipitated  by  an  excess  of  ammonia:  the  clear  liquid  was  exhausteil  with  ether,  and  this  treated  as 
described  in  Ann.  Chein.  Pharm.,  clxxx.  47.  {P.  J.  Tr.,  Jan.  1872,  p.  549.)  The  method  in  which 
these  alkaloids  were  first  separated  from  opium  by  Hesse  was  as  follows.  An  aqueoas  infusion  is 
prepared,  and  precipitated  by  caustic  soda  or  lime-water  in  excess.  In  the  liquid,  a  substance  is 
retained,  which  may  be  extracted  by  ether,  nnd  one  of  the  characteristics  of  which  is,  that  it  yields 
with  sulphuric  acid  a  purple  color.  This  appears  to  be  the  porphyroxin  of  Merck.  This  Ilesse 
found  to  be  a  mixture  of  several  alkaloids,  which  he  separated  in  the  following  manner.  The 
liquid  above  referred  to  as  containing  the  coloring  matter,  is  well  shaken  with  ether:  this,  being 
separated,  is  acidulated  with  acetic  acid,  and  the  impure  acetates  are  obtained  by  evaporating  off 
the  ether.  The  residue  is  mixed  gradually  with  a  dilute  alkaline  solution,  and  agitated  so  as  to 
cause  the  resin  which  separates  to  form  a  mass.  After  twenty-four  hours,  the  precipitate  is  sepa- 
rated:  the  liquid  containing  the  alkaloids  is  mixed  with  hydrochloric  acid  in  slight  excess,  and  the 
alkaloids  then  precipitated  with  ammonia.  The  whole  is  now  shaken  with  chloroform,  acetic  acid 
is  added  in  slight  excess,  the  chloroform  is  evaporated,  and  the  residue  neutralized  with  ammonia. 
The  precipitate  produced  is  reddish -colored,  and,  though  at  first  resinoid,  soon  crystallizes.  This, 
which  consists  of  impure  lanthopine,  is  separated  by  filtration,  and  the  filtered  liquid,  after 
twenty-four  hours,  is  mixed  with  caustic  soda,  in  quantity  but  very  little  more  than  necessary  to 
decompose  the  ammonia  salts  in  solution.  It  is  then  shaken  repeatedly  with  ether  to  separate 
codeine,  which  renders  it  turbid.  This  alkaloid  is  separated  more  readily  by  ether  than  the  other 
alkaloids  present,  meconidine.  codamine.  laudanine,  and  another  which  the  author  designated  by 
the  letter  x.  Ether  does  not  extract  the  last-mentioned  bases  from  the  solution  containing  fixed 
alkali,  until  after  chloride  of  ammonium  has  been  mixed  with  it.  When  the  ethereal  solution  is 
allowed  to  evaporate  very  slowly,  laudanine  first  crystallizes;  the  other  three  bases  remaining  as 
an  almost  amorphous  mass  when  the  ether  has  all  escaped.  But  if,  before  the  ether  has  entirely 
evaporated,  the  liquid  be  mixed  with  solution  of  bicarbonate  of  sodium,  crystals  of  codamine  are 
deposited  as  the  ether  further  evaporates.  If  the  mother-liquor,  from  which  the  two  alkaloids  have 
been  separated,  is  now  treated  with  acetic  acid  and  chloride  of  sodium,  hydrochlorate  of  meconi- 
dine is  precipitated,  the  base  x  remaining  in  solution.  The  latter  is  quite  separated  from  meconi- 
dine by  repeatedly  dissolving  the  hydrochlorate  in  water,  shaking  it  with  bicarbonate  of  sodium 
and  ether,  and  then  evaporating  ofi  the  ether.  [P.  J.  Tr.,  Sept.  1S70,  p.  205.) 

t  The  following  table  by  Ilesse  gives  a  brief  abstract  of  the  characteristic  properties  of  most  of 
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Meconin,  CjoFTjqO^,  a  neutral  principle  before  referred  to,  the  existence  of  which 
■was  announced  in  1832  by  M.  Couerbe,  is  identical  with  a  substance  discovered  sev- 
eral years  previously  by  M.  Dublanc,  Jr.,  but  of  which  no  account  was  published. 
It  is  perfectly  white,  in  the  form  of  acicular  crystals,  soluble  in  about  265  parts  of 
cold  and  18  of  boilinj;  water,  very  soluble  in  ether,  alcohol,  and  the  essential  oils, 
fusible  at  90  5°  C.  (195°  F.),  volatilizable  without  change  (fusible  at  48-8°  C. 
(120°  F.),  sublimable  at  82-2°  C.  (180°  F.),  Gvi/),  and  possessed  of  a  degree  of 
acrimony  which  favors  the  supposition  that  it  may  not  be  without  action  upon  the 
system.  It  is  neither  acid  nor  alkaline,  and  contains  no  nitrogen.  Meconiu  is 
obtained  by  precipitating  the  aqueous  infusion  of  opium  with  ammonia,  washing 
the  precipitate  with  water  until  the  latter  nearly  ceases  to  acquire  color,  mixing  the 
watery  fluids,  evaporating  them  to  tlie  consistence  of  molasses,  setting  then)  aside 
for  two  or  three  weeks,  during  which  a  mass  of  granular  crystals  is  formed,  then 
decanting  the  liquid,  expressing  the  mass,  and  drying  it  with  a  gentle  heat.  The 
nioconin  may  be  separated  from  the  mass  by  treating  it  with  boiling  alcohol  of  36° 
Baunie,  evaporating  so  as  to  obtain  crystals,  dissolving  these  in  boiling  water  with 
animal  charcoal,  filtering  the  liquid  while  hot,  and  subjecting  the  crystals  formed 
upon  the  cooling  of  the  solution  to  the  action  of  ether,  which  dissolves  the  meco- 
nin.  and  yields  it  in  a  state  of  purity  by  spontaneous  evaporation. 

Meconoiosi.v,  CgHjoO^.  This  principle  was  discovered  by  T.  and  H.  Smith  ia 
1878,  who  obtained  it  from  the  oleaginous-like  liquid  containing  meconin,  which, 
upon  being  left  to  itself  for  some  days,  sets  into  a  mass  of  crystals.  These  crystals, 
upon  being  drained,  and  cautiously  washed  with  cold  weak  spirit,  are  to  be  boiled 
in  a  large  quantity  of  water.  The  filtered  liquid  gives  a  crystallization  of  meconin, 
and  the  mother-liquor,  when  concentrated,  and  upon  being  set  aside  for  a  time,  yields 
beautiful  leaf-like  crystalline  masses  of  meconoiosin.  This  principle  is  neutral,  and 
it  may  be  distinguished  from  meconin  by  the  following  test  of  T.  and  H.  Smith's. 
"  Wlieii  heated  with  slightly  diluted  sulphuric  acid,  and  when  the  evaporation  has 
reached  a  certain  point,  meconin  produces  a  beautiful  green  color.  With  meconoio- 
sin, under  the  same  circumstances,  the  coloration  is  deep  red,  becoming  purple." 

PoRPHYROxm  was  obtained,  according  to  Merck,  by  treating  powdered  opium, 
previou.-<ly  exhausted  by  boiling  ether,  and  then  made  into  a  pulp  by  means  of  water, 
with  carbonate  of  potassium,  agitating  it  with  ether,  evaporating  the  ethereal  solution, 
dissolving  the  residue  in  dilute  hydrochloric  acid,  and  precipitating  with  ammonia. 
Paramorpliine  and  porphyroxin  are  thus  obtained  together.  These  are  to  be  dis- 
solved in  ether,  which,  by  spontaneous  evaporation,  deposits  the  former  in  crystals, 
and  the  latter  in  the  form  of  resin.  The  porphyroxin  is  separated  by  the  cautious 
use  of  alcohol,  and  obtained  by  the  evaporation  of  the  alcoholic  solution.  It  is 
neutral,  crystal lizable  in  shining  needles,  insoluble  in  water,  soluble  in  alcohol  and 
ether,  and  characterized  by  the  property  of  assuming  a  purple-red  or  rose  color  when 

the  alkaloids,  discovered  by  himself,  and  of  codeine  and  cryptopine,  which,  though  previously  dis- 
covered, he  examined  along  with  the  others. 


DISSOLVED  IN  PURE  SULPHURIC  ACID. 

IN  ACID  WITH  FERRIC  OXIDE. 

At  20°  C. 

At  150°  C. 

At  20°  C. 

At  150°  C. 

Colorless 

Blue 

Dirty  green. 
Deep  violet. 
At  first  green, 

then     deep 

violet. 
At  first  green, 

then     deep 

violet. 
Dirty  green. 

Dirty    green- 
ish browu. 

Intense  green  bine 

Briwn-red.'  similar  ti> 
solution  of  nitrate  of 
cobalt 

Brown-red,  similar  to 
solution  of  nitrate  of 

Liiu  limine 

Laudanosine  .... 

Cryptopine 

Protopine 

Faint  rose-red,  domewhat 
stronger  than  laudanine. 

At  first  ypllow.  then  violet, 
anil  finally  deep  violf  t... 

At  first  yellow,  then  red, 
and  finally  bliilsh  red.... 

Dirty  greenish  brown. 

(P.  J.  Tr.,  1872,  p.  549.) 
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heated  in  dilute  hydrochloric  acid.  {Journ.  de  Pharm.,  3e  s^r.,  x\v.  188.)  Since  its 
discovery  by  Merck,  it  has  been  fully  investigated  by  Hesse,  and  ascertained  to  be  in 
fact  a  very  complex  substance,  instead  of  a  proximate  principle,  consisting  of  sev- 
eral alkaloids  associated  together,  of  which  an  account,  derived  from  Hesse,  is  given 
in  tiie  preceding  pages. 

Meconic  acid  is  in  white  crystalline  scales,  of  a  sour  taste  followed  by  bitterness, 
fusible  and  volalilizable  by  heat,  soluble  in  four  parts  of  boiling  water,  soluble  also 
in  cold  water  and  alcohol,  with  the  property  of  reddening  vegetable  blues,  and  form- 
ing salts.  Its  compounds  with  the  earths  and  heavy  metallic  oxides  are  generally 
insoluble  in  water.  Its  characteristic  properties  are,  that  it  produces  a  blood-red 
color  with  ferric  salts,  a  green  precipitate  with  a  weak  solution  of  ammoniated  sul- 
phate of  copper,  and  white  precipitates  soluble  in  nitric  acid,  with  acetate  of  lead, 
nitrate  of  silver,  and  chloride  of  barium.  It  is  obtained  by  macerating  opium  in 
water,  filtering  the  infusion,  and  adding  a  solution  of  chloride  of  calcium,  Meconate 
and  sulphate  of  calcium  are  precipitated.  The  precipitate,  having  been  washed 
with  hot  water  and  with  alcohol,  is  treated  with  dilute  hydrochloric  acid  at  822''  C. 
(180^  F.).  The  meconate  of  calcium  is  taken  up,  and.  upon  the  cooling  of  the 
liquid,  bimeconate  of  calcium  is  deposited.  This  is  dissolved  in  warm  concentrated 
hydrochloric  acid,  which  deposits  pure  meconic  acid  when  it  cools.  It  may  be  freed 
from  coloring  matter  by  neutralizing  it  wiih  potassa,  decomposing  the  crystallized 
meconate  thus  obtained  by  hydrochloric  acid,  and  again  crystallizing.  Meconic 
acid  has  little  or  no  action  on  the  system,  and  is  not  used  separately  in  medicine; 
but  its  natural  relation  to  morphine  requires  that  it  should  be  understood. 

Thebolactic  acid,  which  was  discovered  by  the  Messrs.  T.  and  H.  Smith,  of 
Edinburgh,  appears  to  be  a  constant  ingredient  in  opium.  These  chemists  were  led 
to  search  fur  it  by  the  consideration  that  the  quantity  of  meconic  acid  present  is 
insufficient  to  saturate  the  whole  of  the  morphine  and  other  bases,  which  mast, 
therefore,  be  neutralized  by  some  other  acid.  They  obtained  it  from  the  impure 
mother-liquid  of  morphine,  after  all  the  alkaloids  had  been  thrown  down  by  the  ad- 
dition of  an  alkali,  by  concentrating  the  liquors  to  a  thick  consistence,  adding  alcohol 
largely,  filterins,  precipitating  all  basic  matter  by  sulphuric  acid,  filtering  again,  care- 
fully neutralizing  by  milk  of  lime,  distilling  to  recover  the  alcohol,  and  finally  evap- 
orating the  residuary  contents  of  the  still  to  a  syrupy  consistence.  After  standing 
for  about  a  week,  the  syrupy  liquid  will  be  seen  to  have  set  into  a  crystalline  mass 
of  thebolactate  of  calcium.  This,  being  purified  by  repeated  solution  and  crystalli- 
zation, and  by  animal  charcoal,  is  decomposed  by  adding  the  equivalent  quantity  of 
sulphuric  acid,  and  separating  the  liberated  thebolactic  acid  by  means  of  alcohol. 
Stenhousc  showed  that  the  new  acid  had  the  composition  of  lactic  acid,  and  was 
identical  with  the  common  variety,  and  his  results  we're  confirmed  by  J,  Y.  Buchanan. 
(^Ber.  Chem.  Ges.,  1870,  p.  182.)  The  ready  crystallization  of  its  salt  with  lime  is 
a  characteristic  property. 

Incompatibles.  All  the  substances  which  produce  precipitates  with  opium  do 
not  necessarily  affect  its  medical  virtues  ;  but  the  alkalies,  and  all  vegetable  infusions 
containing  tannic  and  gallic  acids,  are  strictly  incompatible ;  the  former  separating 
and  precipitating  the  active  principles,  the  latter  forming  with  it  an  insoluble  com- 
pound. 

MorpMometric  Assays  of  Opium.  The  proportion  of  morphine  which  any  par- 
ticular specimen  of  opium  will  furnish,  may  be  considered  as  the  best  test  of  its 
value,  except  that  of  actual  trial  upon  the  system.  Good  opium  should  yield  not 
less  than  9  per  cent,  of  morphine  when  assayed  by  the  officinal  process.  The  Br. 
Pharmacopoeia  requires  at  least  from  6  to  8  per  cent,  of  morphine.  The  U.  S. 
Pharmacopoeia  directs  that  opium,  dried,  at  a  heat  not  exceeding  85°  C.  (185°  F.), 
should  contain  not  less  than  12,  nor  more  than  16,  per  cent,  of  morphine  when 
assayed  by  the  officinal  process,  which  is  as  follows : 

"Opium,  in  any  condition  to  be  valued,  seven  grammes;  Lime,  freshly  slaked, 
three  grammes  ;  Chloride  of  Ammonium,  three  grammes  ;  Alcohol,  Stronger  Ether, 
Distilled  Water,  each,  a  sufficient  quantity.  Triturate  together  the  Opium,  Lime, 
and  20  C.c.  of  Distilled  Water,  in  a  mortar,  until  a  uniform  mixture  results ;  then 
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add  50  C.c.  of  Distilled  Water,  and  stir  occasionally,  during  half  an  hour.  Filter 
the  mixture  through  a  plaited  filter,  three  to  three  and  one-half  inches  (75  to  90 
mm.)  iu  diameter,  into  a  wide-mouthed  bottle  or  stoppered  flask  (having  the  capacity 
of  about  120  C.c.  and  marked  at  exactly  50  Co.),  until  the  filtrate  reaches  this 
mark.  To  the  filtered  liquid  (representing  5  grammes  of  opium),  add  5  C.c.  of 
Alcohol  and  25  C.c.  of  Stronger  Ether,  and  shake  the  mixture ;  then  add  the 
Chloride  of  Ammonium,  shake  well  and  frequently  during  half  an  hour,  and  set  it 
aside  for  twelve  hours.  Counterbalance  two  small  filters,  place  one  within  the  other 
in  a  small  funnel,  and  decant  the  ethereal  layer  as  completely  as  practicable  upon  the 
filter.  Add  10  C.c.  of  Stronger  Ether  to  the  contents  of  the  bottle  and  rotate  it; 
again  decant  the  ethereal  layer  upon  the  filter,  and  afterward  wash  the  latter  with 
5  C.c.  of  Stronger  Ether,  added  slowly  and  in  portions.  Now  let  the  filter  dry  in 
the  air,  and  pour  upon  it  the  liquid  in  the  bottle,  in  portions,  in  such  a  way  as  to 
transfer  the  greater  portion  of  the  cry.stals  to  the  filter.  Wash  the  bottle,  and 
transfer  the  remaining  crystals  to  the  filter,  with  several,  small  portions  of  Distilled 
Water,  using  not  much  more  than  10  C.c.  iu  all,  and  distributing  the  portions  evenly 
upon  the  filter.  Allow  the  filter  to  drain,  and  dry  it,  first  by  pressing  it  between 
sheets  of  bibulous  paper,  and  afterward,  at  a  temperature  between  55°  and  60°  C. 
(131°  to  140°  F.).  Weigh  the  crystals  in  the  inner  filter,  counterbalancing  by  the 
outer  filter.  The  weight  of  the  crystals  in  grammes,  multiplied  by  twenty  (20), 
equals  the  percentage  of  morpliine  in  the  Opium  taken."    U.  S. 

For  other  methods  of  ass.iy  see  U.  S.  Dispensatory,  14th  edition,  p.  675 ;  A.  J. 
P.,  1876,  p.  358  ;  1878,  p.  184 ;  1879,  p.  369  ;  N.  R.,  Feb.  1880,  Dec.  1880, 1881, 
p.  174.  E.  Mylius  proposes  a  process  which  is  a  modification  of  Fliickiger's.  8 
grammes  of  powdered  opium,  air-dry,  are  macerated  with  80  grammes  of  water  for 
12  hours,  and  425  grammes  of  the  filtrate  (=4  grammes  of  opium)  are  mixed  in 
a  flask  having  a  capacity  of  100  C.c,  with  12  grammes  of  alcohol,  sp.  gr.  0830; 
10  grammes  of  ether,  sp.  gr.  0728,  and  1-5  gramme  of  ammonia,  sp.  gr.  0960. 
The  mixture  is  set  aside  for  24  hours,  at  the  expiration  of  which  time  the  morphine 
crystals  are  collected  on  a  filter  having  a  diameter  of  3  or  4  centimetres  ;  the  crystals 
remaining  in  the  flask  are  loosened,  either  by  means  of  a  glass  rod,  or  by  shaking 
with  a  piece  of  platinum  foil,  and  are  also  transferred  to  the  filter,  where  the  mor- 
phine is  washed  with  10  grammes  of  a  mixture  of  equal  bulks  of  ether  and  alcohol. 
The  filter  is  then  dried  by  pressing  with  bibulous  paper  and  by  keeping  it  at  100° 
C.  (212°  F.)  for  half  an  hour  ;  it  is  allowed  to  regain  its  hygroscopic  water  by  remain- 
ing in  the  air  for  half  an  hour,  and  is  then  weighed.  The  morphine  is  now  removed 
from  the  filter,  and  the  latter  again  weighed.  To  the  quantity  of  morphine  thus 
determined  0'088  gramme  is  added,  the  sum  being  the  total  amount  of  morphine 
present  in  4  grammes  of  opium.  {Archiv  der  Pharm.,  Oct.  1879,  p.  310  ;  A.  J.  P., 
Jan.  1880.) 

Tests  of  Opium.  It  is  sometimes  highly  important  to  be  able  to  ascertain  the 
presence  or  absence  of  opium  in  any  suspected  mixture.  As  meconic  acid  and  mor- 
phine have  been  found  only  in  the  products  of  the  poppy,  if  either  or  both  of  thein 
be  shown  to  exist  in  any  substance,  very  strong  evidence  will  be  aff"orded  of  the  pres- 
ence of  opium.  The  test  should,  therefore,  be  applied  in  reference  to  the  detection 
;of  these  two  principles.  If  an  aqueous  infusion  of  the  substance  examined  yields 
a  red  color  with  the  tincture  of  chloride  of  iron,  there  is  presumptive  evidence  of 
the  presence  of  meconic  acid.  Greater  certainty  may  be  obtained  by  the  following 
process.  Add  in  excess  to  the  filtered  liquor  a  solution  of  acetate  of  lead.  If  opium 
be  present,  there  will  be  a  precipitate  of  raeconate  of  lead,  and  the  acetates  of  mor- 
phine and  lead  will  remain  in  solution.  The  precipitate  is  then  to  be  suspended  in 
water,  and  decomposed,  cither  by  adding  a  little  dilute  sulphuric  acid,  which  forms 
sulphate  of  lead  and  leaves  the  meconic  acid  in  solution,  or  by  passing  through  it  a 
stream  of  sulphuretted  hydrogen,  removing  by  filtration  the  precipitated  sulphide  of 
lead,  and  heating  the  clear  liquor  so  as  to  drive  off  the  sulphuretted  hydrogen.  With 
the  clear  liquor  thus  obtained,  if  it  contain  meconic  acid,  the  tincture  of  chloride  of 
iron  will  produce  a  striking  red  color,  ammoniated  sulphate  of  copper  a  green  pre- 
cipitate, and  acetate  of  lead,  nitrate  of  silver,  and  chloride  of  barium,  white  precip- 
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itates  soluble  in  nitric  acid.  Sulphocyanate  of  potassium,  vhich,  according  to  Dr. 
Wright,  is  an  invariable  constituent  of  saliva  (Simoii's  Chemistry,  ii.  6),  produces  a 
red  color  with  ferric  salts,  resembling  that  produced  by  meconic  acid  ;  but,  according 
to  Mr.  Everitt,  this  color  is  entirely  and  at  once  destroyed  by  a  solution  of  corrosive 
sublimate,  which  has  no  effect  on  the  red  color  of  the  meconate  of  iron.  (J..  J. 
P.,  xii.  88.)  On  the  contrary,  chloride  of  gold  reddens  a  solution  of  sulphocyanic 
acid  or  a  sulphocyanate,  but  not  of  meconic  acid.  Pereira  sa3's  the  acetates  also 
redden  ferric  salts,  but  do  not  afford  the  results  just  mentioned  with  acetate  of  lead 
and  chloride  of  barium.  To  test  the  presence  of  morphine,  the  liquid  from  which 
the  meconate  of  lead  has  been  precipitated,  and  which  may  be  supposed  to  contain 
the  acetates  of  morphine  and  lead,  must  be  freed  from  the  lead  by  a  stream  of  sul- 
phuretted hydrogen,  and  then  from  the  sulphuretted  hydrogen  by  heat ;  after  which 
the  following  reagents  may  be  applied : — viz.,  1,  nitric  acid,  which  colors  the  mor- 
phine red ;  2,  iodic  acid,  which  is  decomposed  by  the'morphine  with  the  extrication 
of  iodine,  which  colors  the  liquid  reddish  brown,  and.  if  starch  is  present,  unites 
with  it  to  form  a  blue  compound  ;  3,  solution  of  ammonia,  which,  if  carefully  added, 
so  as  not  to  be  in  excess,  throws  down  a  precipitate  of  morphine  soluble  in  a  great 
excess  of  that  alkali  or  of  |)otassa ;  and,  4,  tannic  acid,  which  precipitates  tannate 
of  morphine.  If  the  precipitate  thrown  down  by  ammonia  afford  a  deep  red  color 
becoming  yellow  with  nitric  acid,  and  a  blue  color  with,  ferric  chloride,  the  proofs 
may  be  considered  as  complete.* 

Though  opium  is  little  injured  by  time  if  well  kept,  yet  it  does  undergo  sponta- 
neous change,  and  M.  Guibourt  found  less  morphine  in  a  specimen  which  had  been 
in  his  possession  nearly  twenty  years  than  it  had  yielded  in  its  recent  state.  There 
was  also  more  coloring  matter.  (Ann.  de  Therap.,  1863,  p.  5.) 

Among  the  adulterations  of  opium,  starch  has  been  detected  in  a  specimen  exam- 
ined by  3Ir.  J.  T.  King.  The  drug  was  unduly  brittle,  and  evidences  of  starch 
were  afforded  both  by  the  microscope  and  by  iodine.  From  the  size  and  form  of  the 
granules,  Mr.  King  inferred  that  the  starch  was  that  of  the  bean.  (A.  J.  P.,  Jan. 
1860.  p.  '^.^     The  probability  is  that  powdered  beans  were  the  substance  used. 

Medical  Properties  and  Uses.  Opium  Is  a  stimulant  narcotic.  Taken  by  a 
healthy  person  in  a  moderate  dose,  it  increases  the  force,  fulness,  and  frequency  of 
the  pulse,  augments  the  temperature  of  the  skin,  invigorates  the  muscular  system, 
quickens  the  senses,  animates  the  spirits,  and  gives  new  energy  to  the  intellectual 
faculties.  Its  operation,  while  thus  extending  to  all  parts  of  the  system,  is  directed 
with  peculiar  force  to  the  brain,  the  functions  of  which  it  excites  sometimes  even 
to  intoxication  or  delirium.  In  a  short  time  this  excitation  subsides ;  a  calmness 
of  the  corporeal  actions,  and  a  delightful  placidity  of  mind,  succeed  ;  and  the  indi- 
vidual, insensible  to  painful  impressions,  forgetting  all  sources  of  care  and  anxiety, 
submits  himself  to  a  current  of  undeBned  and  unconnected  but  pleasing  fancies, 
and  is  conscious  of  no  other  feeling  than  that  of  a  quiet  and  vague  enjoyment.  At 
the  end  of  half  an  hour  or  an  hour  from  the  administration  of  the  narcotic,  all 
consciousness  is  lost  in  sleep.  The  soporific  effect,  after  having  continued  for  eight 
or  ten  hours,  goes  off,  and  is  often  succeeded  by  more  or  less  nausea,  headache, 
tremors,  and  other  symptoms  of  diminished  or  irregular  nervous  action,  which  soon 
yield  to  the  recuperative  energies  of  the  system ;  and,  unless  the  dose  is  frequently 
repeated,  and  the  powers  of  nature  worn  out  by  over-excitement,  no  injurious  con- 
sequences ultimately  result.  Such  is  the  obvious  operation  of  opium  when  moderately 
taken ;  but  other  effects,  very  important  in  a  remedial  point  of  view,  are  also  ex- 

*  Merck  has  proposed  a  test  of  opiam,  founded  on  the  property,  which  characterizes  porphy- 
roxin,  of  assaming  a  red  color  when  heated  in  dilate  hydrochloric  acid.  The  suspected  liquid  is 
first  to  be  carefully  evaporated,  a  few  drops  of  solution  of  potassa  are  to  be  added,  and  the  mixture 
agitated  with  ether.  The  ethereal  solution  being  filtered  off,  a  slip  of  nnsited  paper  is  to  be  dipped 
into  it  and  dried ;  and  the  moistening  and  drying  should  be  repeated  several  times.  The  paper 
thus  prepared  is  to  be  moistened  with  dilute  hydrochloric  acid,  and  then  exposed  to  the  vapor  of 
boiling  water.  If  it  become  reddened,  opium  may  be  inferred  to  exist  in  the  liquid  tested.  Hensler 
states  that  this  test  is  not  applicable  to  the  aqueous  solution  or  extract  of  opium,  because  porphy- 
roxin  is  insoluble  in  water;  but  Mr.  Robertson,  of  Rotterdam,  has  found  it  to  succeed  with  the 
watery  extract,  and  infers  that  the  porphyroxin  is  so  combined  in  opiam  as  to  render  it  in  some 
measure  soluble.  {Joum.  de  Pharm.,  3e  86r.,  xxii.  190.) 
68 
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perienced.  All  the  secretions,  with  the  exception  of  that  from  the  skin,  are  in 
general  either  suspended  or  diminished ;  the  peristaltic  motion  of  the  bowels  is  less- 
ened ;  pain  and  inordinate  muscular  contraction,  if  present,  are  allayed  ;  and  general 
nervous  irritation  is  composed,  if  not  entirely  relieved. 

In  doses  insufficient  to  produce  the  full  soporific  effect,  the  stimulant  influence 
upon  the  mental  functions  continues  longer,  and  the  subsequent  calming  effect  is 
sustained  for  hours  ;  sleep  being  not  untrequently  prevented,  or  rendered  so  light 
and  dreamy  that,  upon  awaking,  tlie  patient  will  scarcely  admit  that  he  has  slept  at 
all.  From  large  doses  the  period  of  excitement  and  exhilaration  is  shorter,  the 
soporific  and  anodyne  effects  are  more  intense  and  of  longer  duration,  and  the  suc- 
ceeding symptoms  of  debility  are  more  obvious  and  alarming. 

From  quantities  sufficient  to  destroy  life,  after  a  brief  excitement,  the  pulse  is  re- 
duced in  frequency,  though  not  in  force,  muscular  strength  is  diminished,  and  feel-j 
ings  of  languor  and  drowsiness  supervene,  which  soon  eventuate  in  a  deep  apoplectic 
sleep.  A  stertorous  respiration  ;  a  dark  suffusion  of  the  countenance  ;  a  full,  slow, 
and  laboring  pulse  ;  an  almost  total  insensibility  to  external  impressions  ;  and,  when 
a  moment  of  consciousness  is  obtained  by  violent  agitation  or  irritating  applications, 
a  confused  state  of  intellect,  and  an  irresistible  disposition  to  sink  back  into  comatose 
sleep,  are  symptoms  which,  for  the  first  few  hours,  attend  the  operation  of  the  poison. 
The  pulse  is  slow,  but  it  is  full  and  strong.  In  the  space  of  a  few  hours,  varying 
according  to  the  quantity  of  the  narcotic  taken,  and  the  powers  of  the  patient's 
constitution,  a  condition  of  debility  ensues ;  and  this  condition  will  be  hastened  in 
point  of  time,  though  it  will  be  more  under  the  control  of  remedies,  if  the  opium 
be  evacuated  from  the  stomach.  Called  to  an  individual  laboring  under  the  in- 
fluence of  a  fatal  dose  of  opium,  at  a  period  from  six  to  twelve  hours  after  it 
has  been  swallowed,  the  practitioner  will  generally  find  him  with  a  cool,  clammy 
skin ;  cold  extremities ;  a  pallid  countenance ;  a  feeble,  thread-like,  scarcely  per- 
ceptible pulse ;  a  slow,  interrupted,  almost  gasping  respiration  ;  and  a  torpor  little 
short  of  absolute,  death-like  insensibility.  Death  soon  follows,  unless  relief  is 
afforded. 

After  death  from  opium  there  are  no  characteristic  lesions  discoverable.  The 
active  principles  of  opium  are  undoubtedly  absorbed,  and  act  directly  upon  the 
nerve-centres,  affecting  in  man  chiefly  the  cerebrum,  but  in  some  of  the  lower  ani- 
mals the  spinal  system  more  profoundly  than  the  brain.  The  slow,  full  pulse  seen 
early  in  the  poison  is  due  to  an  excitement  of  the  pneumogastric  centres  in  the 
medulla,  whilst  the  rapidity  of  the  pulse  late  in  the  poisoning  is  probably,  in  part 
at  least,  the  result  of  a  paralysis  of  these  centres.  The  great  feebleness  of  the  pulse 
seems  to  be  partially  produced  by  vaso-motor  paralysis,  partially  by  exhaustion  of 
intra-cardiac  ganglia.  The  contraction  of  the  pupil  is  caused  by  stimulation  of  the 
oculo-motor  centres,  whilst  the  sudden  dilatation  which  immediately  precedes  dis- 
solution seems  to  have  its  origin  in  a  giving  out  of  these  centres.  The  immediate 
cause  of  death  is  failure  of  respiration,  which  is  due  to  a  direct  action  of  the 
poison  upon  the  respiratory  centre  in  the  medulla  oblongata. 

On  some  individuals  opium  produces  peculiar  effects,  totally  differing  from  the 
ordinary  results  of  its  operation.  In  very  small  quantities  it  occasionally  gives  rise 
to  excessive  sickness  and  vomiting,  and  even  spasm  of  the  stomach ;  in  other  cases 
it  iproduces  restlessness,  headache,  and  delirium ;  and  we  have  known  it,  even  in  large 
doses,  to  occasion  obstinate  wakefulness.  The  headache,  want  of  appetite,  tremors, 
etc.,  which  usually  follow,  in  a  slight  degree,  its  narcotic  operation,  are  uniformly 
experienced  by  some  individuals  to  such  an  extent  as  to  render  the  use  of  the  medi- 
cine very  inconvenient.  It  is  'possible  that  some  of  these  disagreeable  effects  may 
arise  not  from  the  meconate  of  morphine  contained  in  the  opium,  but  from  some 
other  of  its  ingredients  ;  and  those  which  do  result  from  the  meconate  may  not  be 
produced  by  other  salts  of  morphine.  It  is  very  commonly  believed  that  narcotine 
is  the  most  depressant  of  all  the  active  principles.  As  water  does  not  dissolve  it, 
watery  preparations  of  opium  are  least  apt  to  cause  unpleasant  after-effects. 

An  occasional  effect  of  opium,  which  has  not  yet  been  alluded  to,  is  a  disagreeable 
itching  or  sense  of  pricking  in  the  skin,  sometimes  attended  with  a  species  of  miliary 
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eruption.  We  have  found  the  effect  to  result  equally  from  all  the  officinal  prepara- 
tions of  this  narcotic. 

The  general  operation  of  opium  may  be  obtained  by  injecting  it  into  the  cellular 
tissue  or  into  the  rectum,  or  by  applying  it  to  the  surfaSe  of  the  body,  especially 
upon  a  part  denuded  of  the  cuticle.  The  salts  of  morphine  are  preferred  for  hy- 
podermic injection ;  the  British  Pharmacopoeia  has  introduced  a  special  process  in 
which  the  freshly  precipitated  morphine  is  dissolved  in  acetic  acid.  (See  foot-note.)* 

The  local  eflPects  of  opium  are  similar  in  character  to  those  which  follow  its  gen- 
eral operation.  An  increased  action  of  the  part  is  first  observable;  then  a  diminu- 
tion of  its  sensibility  and  contractility ;  and  the  latter  effect  is  more  speedy,  more 
intense,  and  of  longer  continuance,  the  larger  the  quantity  applied. 

In  all  parts  of  the  world,  opium  is  habitually  employed  by  many  with  a  view  to 
its  exhilarating  and  anodyne  influence.  This  is  particularly  the  case  among  the 
Mohammedans  and  Hindoos,  who  find  in  this  narcotic  the  most  pleasing  substitute 
for  alcoholic  drinks,  which  are  interdicted  by  their  religion.  In  India,  Persia,  and 
Turkey,  it  is  consumed  in  immense  quantities ;  and  many  nations  of  the  East  smoke 
opium  as  those  of  the  West  smoke  tobacco.  This  is  not  the  place  to  speak  of  the 
fearful  effects  of  such  a  practice  upon  both  the  intellectual  and  the  bodily  faculties. 

The  use  of  opium  as  a  medicine  can  be  clearly  traced  back  to  Diagoras,  who  was 
nearly  contemporary  with  Hippocrates  ;  and  it  was  probably  employed  before  his 
time.  It  is  at  present  more  frequently  prescribed  than  perhaps  any  other  article  of 
the  materia  medica.  Its  extensive  applicability  to  the  cure  of  disease  will  be  ren- 
dered evident  by  a  view  of  the  indications  which  it  is  calculated  to  fulfil.  1.  It  is 
excitant  in  its  primary  action.  In  low  or  typhoid  complaints,  requiring  a  support- 
ing treatment,  it  exalts  the  action  of  the  arterial  and  nervous  systems,  and,  in 
moderate  doses  frequently  repeated,  may  be  employed  with  advantage  in  conjunc- 
tion or  alternation  with  other  stimulants.  2.  It  relieves  pain  more  speedily  and  ef- 
fectually than  any  other  known  medicine  taken  into  the  stomach.  If  possessed  of 
no  other  property  than  this,  it  would  be  entitled  to  high  consideration.  Not  to 
mention  cancer,  and  other  incurable  affections,  in  which  the  alleviation  afforded  by 
opium  is  of  incalculable  value,  we  have  numerous  instances  of  painful  diseases 
which  are  not  only  temporarily  relieved,  but  entirely  cured,  by  the  remedy ;  and 
there  is  scarcely  a  complaint  in  the  catalogue  of  human  ailments,  in  the  treatment 
of  which  it  is  not  occasionally  demanded  for  the  relief  of  suffering,  which,  if  al- 
lowed to  continue,  might  aggravate  the  disorder,  and  protract  if  not  prevent  a  cure. 
3.  Another  very  important  indication,  which,  beyond  any  other  narcotic  except 
chloral,  it  is  capable  of  fiilfiUing,  is  the  production  of  sleep.  For  this  purpose  it  is 
given  in  a  great  variety  of  diseases ;  whenever,  in  fact,  morbid  vigilance  exists,  not 
dependent  on  acute  inflammation  of  the  brain.  Among  the  complaints  in  which 
it  proves  most  serviceable  in  this  way  is  delirium  tremens,  or  the  mania  of  drunk- 
ards. Opium  produces  sleep  in  two  ways :  by  its  direct  operation  on  the  brain,  and 
by  allaying  that  morbid  nervous  irritation  upon  which  wakefulness  often  depends. 
In  the  latter  case  it  may  frequently  be  advantageously  combined  with  camphor,  or 
with  Hoffman's  anodyne.  4.  Opium  is  powerfully  antispasmodic.  Only  a  few  medi- 
cines are  so  efficient  in  relaxing  spasm,  and  in  controlling  those  irregular  muscular 
movements  which  depend  on  unhealthy  nervous  action.  Hence  its  great  impor- 
tance as  a  remedy  in  tetanus  ;  colic  ;  spasm  of  the  stomach  attending  gout,  dyspepsia, 
and  cholera ;  spasm  of  the  ureters  in  nephritis,  and  of  the  biliary  ducts  during  the 
passage  of  calculi ;  and  in  various  convulsive  affections.     5.  Probably  dependent 

*  Injeetio  Morphix  Htfpodermtea,  Br.     Hifpoderwtie  Injection  of  Morphia. 

"Take  of  Hydrochlorate  of  Morphia  eighty-eight  grains ;  Solation  of  Ammonia,  Acetic  Acid, 
Distilled  Water,  of  each,  a  mifficiency.  Dissolve  the  Hydrochlorate  of  Morphia  in  two  ounces  of 
Distilled  Water,  aiding  the  solation  by  a  gentle  heat ;  then  add  Solntion  of  Ammonia,  so  as  to  pre- 
cipitate the  Morphia  and  render  the  liquid  slightly  alkaline :  allow  it  to  cool,  collect  the  precipitate 
on  a  filter,  wash  it  with  Distilled  Water,  and  allow'  it  to  drain ;  then  transfer  the  Morphia  to  a  small 
porcelain  dish,  with  about  an  ounce  of  Distilled  AV'ater,  apply  a  gentle  heat,  and  carefully  add  Acetic 
Acid  until  the  Morphia  is  dissolved  and  a  very  slightly  acid  solution  is  formed.  Add  now  sufficient 
Distilled  Water  to  make  the  solution  measure  exactly  two  fluidounces.  Filter  and  preserve  the 
product  in  a  stopped  bottle,  excluded  from  the  ligl  t."  Br. 

A  fluidrachm  {z~h  C.c.)  of  this  contains  five  grains  (0*33  6m.)  of  the  acetate  of  morphine. 
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upon  a  similar  influence  over  the  nervous  system,  is  the  property  which  it  pos- 
sesses of  allaying  general  and  local  irritations,  whether  exhibited  in  the  nerves  or 
the  blood-vessels,  provided  the  action  do  not  amount  to  positive  inflammation ;  and 
even  in  this  case  it  is  often  prescribed  with  advantage.  Hence  its  use  in  com- 
posing restlessness,  quieting  cough,  and  relieving  nausea,  tenesmus,  and  strangury. 
6.  In  suppressing  morbid  discharges,  it  answers  another  indication  which  fits  it  for 
the  treatment  of  a  long  list  of  diseases.  This  eflfect  it  is,  perhaps,  enabled  to  pro- 
duce by  diminishing  the  nervous  energy  upon  which  secretion  and  muscular  motion 
depend.  Upon  this  principle  it  is  useful  in  diarrhoea,  when  the  complaint  consists 
merely  in  increased  secretion  into  the  bowels,  without  high  action  or  organic  de- 
rangement; in  consumption,  chronic  catarrh,  humoral  asthma,  and  other  cases  of 
morbidly  increased  expectoration  ;  in  diabetes  ;  and  in  certain  forms  of  hemorrhage, 
particularly  that  from  the  uterus,  in  combination  with  other  remedies.  7.  It  re- 
mains to  mention  one  other  indication  ;  that,  namely,  of  producing  perspiration,  in 
fulfilling  which,  opium,  conjoined  with  small  doses  of  emetic  medicines,  is  pre-emi- 
nent. We  shall  speak  more  fully  of  this  application  of  the  remedy  under  the  head 
of  Pulvis  Ipecacuanhse  et  Opii.  It  is  here  sufficient  to  say  that  its  beneficial 
effects  are  especially  experienced  in  rheumatism,  the  bowel  affections,  and  certain 
pectoral  diseases. 

From  this  great  diversity  of  properties,  and  the  frequent  occurrence  of  those  mor- 
bid conditions  in  which  opium  affords  relief,  it  is  often  prescribed  in  the  same  dis- 
ease to  meet  several  indications.  Thus,  in  idiopathic  fevers  we  frequently  meet 
with  morbid  vigilance  and  great  nervous  irritation,  combined  with  a  low  condition 
of  the  system.  In  typhous  pneumonia,  there  is  the  same  depression  of  the  vital 
powers,  combined  often  with  severe  neuralgic  pains  and  much  nervous  irritation. 
In  diarrhoea,  besides  the  indications  presented  by  the  spasmodic  pain  and  increased 
discharge,  there  is  a  strong  call  for  the  diaphoretic  operation  of  the  opium.  It  is 
unnecessary  to  multiply  instances.  There  is  hardly  a  complaint  which  does  not  oc- 
casionally present  a  complication  of  symptoms  demanding  tlie  use  of  this  remedy. 

But  a  medicine  possessed  of  such  extensive  powers  may  do  much  injury,  if  im- 
properly directed ;  and  conditions  of  the  system  frequently  occur,  in  which,  though 
some  one  of  the  symptoms  calls  for  its  use,  others,  on  the  contrary,  are  incompatible 
with  it.  It  is  contraindicated  by  inflammation  of  the  brain,  or  strong  determination 
of  blood  to  the  head,  by  deficient  secretion  from  inflamed  mucous  membranes,  as  in 
the  early  stages  of  bronchitis,  and  generally  by  constipation.  When,  however,  the 
constipation  depends  upon  intestinal  spasm,  as  in  colic,  it  is  sometimes  relieved  by 
the  antispasmodic  action  of  the  opium  ;  and  the  drying  effects  of  the  medicine  upon 
mucous  membranes  may  be  counteracted  by  expectorants  or  laxatives. 

Opium  may  be  administered  in  substance  or  tincture.  In  the  former  state  it  is 
given  in  the  shape  of  a  pill,  which,  as  a  general  rule,  should  be  formed  out  of  pow- 
dered opium,  as  it  is  thus  more  readily  dissolved  in  the  liquors  of  the  stomach,  and 
therefore  operates  more  speedily  and  effectually,  than  when  made,  as  it  sometimes  is, 
immediately  from  the  plastic  mass.  There  is  no  medicine  of  which  the  dose  is  more 
variable,  according  to  the  habits  of  the  patient,  the  nature  of  the  complaint,  or  the 
purpose  to  be  effected.  While  in  catarrh  and  diarrhoea  we  often  prescribe  not  more 
than  one-fourth  or  one-third  of  a  grain  (001 6  or  0-02  Gm.),  in  tetanus  and  some 
other  acute  diseases  eniormous  doses  are  well  borne.  In  acute  peritonitis  we  have 
seen  the  equivalent  of  seventy-five  grains  (5  Gm.)  given  during  the  twenty-four  hours 
with  advantage.  In  using  heroic  doses,  it  is  essential  that  a  liquid  preparation  be 
administered  in  divided  doses,  at  short  intervals,  so  as  to  secure  prompt  absorption  ; 
that  the  patient  be  closely  watched,  and  the  remedy  suspended  so  soon  as  narcosis 
begins.  In  chronic  cases,  when  the  system  becomes  habituated  to  the  remedy,  in- 
definite doses  are  sometimes  borne.  The  ordinary  medium  dose  of  dried  or  pow- 
dered opium  may  be  set  down  as  one  grain  (0065  Gm.). 

Opium  may  often  be  administered  with  great  advantage  by  the  rectum.  In  this 
way  it  operates  most,  advantageously  in  obstinate  vomiting,  painful  nephritic  and 
uterine  affections,  strangury  from  blisters,  and  dysenteric  tenesmus.  It  may  be  em- 
ployed as  a  suppository,  or  in  the  form  of  enema  made  with  laudanum  and  a  small 
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quantity  of  viscid  liquid,  as  flaxseed  tea,  mucilage  of  gum  arabic,  or  starch  prepared 
with  hot  water.  Absorption  takes  place  more  slowly  from  the  rectum  than  from 
the  stomach,  and  a  one-half  larger  dose  may  be  given.  In  an  individual  long  ac- 
customed to  take  opium  internally,  and  whose  stomach  will  receive  large  doses  with 
impunity,  it  is  possible  that  the  rectum  may  not  have  lost,  in  a  proportionate  degree, 
its  absorbing  power  or  susceptibility,  and  that  serious  consequences  might  result 
by  adhering,  in  such  a  case,  to  the  general  rule  as  to  the  relative  quantity  to  be 
given  in  the  way  of  enema  or  suppository. 

In  some  one  of  its  liquid  preparations,  opium  is  often  used  locally  as  an  addition 
to  collyria  in  ophthalmia,  to  injections  in  gonorrhoea,  and  to  lotions  and  cataplasms 
in  various  complaints  of  the  skin,  and  external  pains,  as  those  of  gout  and  rheuma- 
tism. It  is  also  employed  in  substance,  in  the  form  of  a  plaster  or  cataplasm  made 
from  the  powder.  But  its  external  use  requires  some  caution,  especially  when  the 
skin  is  deprived  of  the  cuticle.  Death  is  said  to  have  resulted  from  laudanum  ap- 
plied to  the  epigastrium.  {Ami.  de  Therap.,  1843,  p.  5.) 

When  opium  has  been  taken  in  an  overdose,  the  stomach  must  be  evacuated  as 
speedily  as  possible,  either  by  the  stomach-pump,  or,  when  this  is  not  attainable,  by 
the  more  active  mechanical  emetics,  such  as  mustard  flour,  sulphate  of  zinc,  or  sul- 
phate of  copper,  conjoined  with  ipecacuanha.  Emetics  are  preferable  to  the  stomach- 
pump,  when  opium  has  been  swallowed  in  substance ;  as  the  capacity  of  the  tube 
is  insufficient  to  permit  the  passage  of  the  masses  in  which  the  poison  is  sometimes 
taken.  The  operation  of  the  emetic  should  be  promoted  by  a  very  free  use  of  warm 
drinks,  by  irritating  the  fauces  with  a  feather,  by  keeping  the  patient  in  motion, 
and,  if  the  insusceptibility  to  the  action  of  the  remedy  is  very  great,  by  dashing 
cold  water  upon  the  head  and  shoulders.  Very  frequently,  before  the  practitioner 
has  reached  the  patient,  the  narcotism  will  have  progressed  so  far  that  it  is  impossible 
to  cause  vomiting  at  once.  Owing  to  the  great  disturbance  of  respiration,  two  poi- 
sons are  circulating  in  the  blood,  namely,  the  opium  and  carbonic  acid  gas.  By 
arousing  the  patient,  and  forcing  him  to  supplement  the  disabled  involuntary  breath- 
ing by  voluntary  efibrts,  or,  in  extreme  cases,  by  artificial  respiration,  the  blood  may 
be  so  far  purified  that  the  nervous  centres  recover  sufficiently  their  sensitiveness  to 
enable  the  emetic  to  act.  The  great  cause  of  death  is  failure  of  respiration  ;  and 
the  keeping  the  patient  awake,  and  the  procedures  already  spoken  of,  are  for  the 
purpose  of  preventing  this  failure.  Peremptory  orders  to  breathe  should  be  con- 
tinually shouted  in  the  ear  of  the  patient.  'Shaking,  forcing  to  walk,  and  the  gal- 
vanic brush,  or  even  flagellations,  should  be  made  use  of  to  get  the  arousing  effects 
of  action  and  pain.  Atropine  is  the  most  powerful  respiratory  stimulant  known,  and 
should  always  be  used  by  hypodermic  injection  in  opium  poisoning.  The  dose  of 
the  atropine  depends  upon  the  amount  of  the  poison  swallowed.  It  is  best  to  com- 
mence with  from  -^-^  to  --ij-  of  a  grain  of  atropine,  and  repeat  as  often  as  necessary. 
The  chief  guide  is  the  action  upon  the  respiration,  though  the  influence  upon  the 
pupil  and  circulation  should  always  be  considered.  The  desired  effect  is  the  main- 
tenance of  the  respiration  at  near  the  normal  rate.  When  cardiac  debility  comes 
on,  ammonia  in  some  form  may  be  employed ;  also  alcohol  in  not  too  large  quanti- 
ties, for  fear  of  deepening  the  narcosis ;  whilst  tincture  of  digitalis  should  be  ad- 
ministered hypodermically.  Coffee  has  been  found  to  be  of  service  in  producing 
wakefulness.  It  should  be  given  ad  libitum,  and  as  strong  as  it  can  be  made.  In 
some  rare  cases,  bleeding,  in  the  early  stage  of  opium  poisoning,  when  evidences  of 
brain  congestion  have  been  very  pronounced,  has  been  of  distinct  advantage.  Several 
cases  are  on  record  in  which  life  was  apparently  saved  by  artificial  respiration.  As 
opium  does  not  produce  structural  derangement,  but  operates  chiefly  on  the  nervous 
power,  the  convalescence  is  usually  short  and  recovery  complete. 

Of.  Prfp.  Emplastrum  Opii,  Br.;  Extractum  Opii ;  Morphias  Hydrochloras, 
Br.;  Pilulae  Opii,  C  S.;  Pilulae  Plumbi  cum  Opio,  Br.;  Pulvis  Gretas  Aromaticus 
cum  Opio,  Br.;  Pulvis  Ipecacuanhas  et  Opii;  Pulvis  Kino  Compositus,  Br.;  Opium 
Denareotisatum,  U.  S.;  Opii  Pulvis,  C  JS.;  Pulvis  Opii  Comp.,  Br.;  Suppositoria 
Plumbi  Composita.  Br.;  Tinctura  Camphorge  Composita,  Br.;  Tinctura  Opii ;  Tinc- 
tura  Opii  Ammoniata,  Br.;  Tinctura  Opii  Camphorata,  U.  S.;  Tinctura  Opii  Deodo- 
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rata,  U.  S.;  Trochisci  Glycjrrhizae  et  Opii,  U.  S.;  Unguentum  Gallae  cum  Opio,  £r.; 
Vinum  Opii,  U.S. 

OPIUM  DENARCOTISATUM.  U.S.     Dmarcoiized  Opium. 

(O'PI-tJM  DE-NAE-CO-TI-§A'TUM.) 

**  Powdered  Opium,  containing  fourteen  per  cent,  of  morphine,  one  hundred 
parts  [or  one  ounce  av.]  ;  Stronger  Ether,  one  thousand  parts  [or  fourteen  fluid- 
ounces]  ;  Sugar  of  Milk,  in  fine  powder,  a  sufficient  quantity,  To  make  one  hundred 
parts  [or  one  ounce  av.].  Macerate  the  Powdered  Opium  vi'ilh  five  hundred  parts 
[or  seven  fluidounces]  of  Stronger  Ether,  in  a  well-closed  flask,  for  twenty-four  hours, 
agitating  from  time  to  time.  Pour  off"  the  clear,  ethereal  solution,  and  repeat  the 
maceration  with  two  other  portions  of  the  Ether,  each  of  two  hundred  and  fifty 
parts  [or  three  and  a  half  fluidounces],  first  for  twelve  hours,  and  the  last  time  for 
two  hours.  Collect  the  residue  in  a  weighed  dish,  dry  it,  first  by  a  very  gentle 
heat,  and,  finally,  at  a  temperature  not  above  85°  C.  (185°  F.),  and  mix  it  thoroughly, 
by  trituration,  with  enough  Sugar  of  Milk  to  make  the  product  weigh  one  hundred 
parts  [or  one  ounce  av.].  Instead  of  taking  one  hundred  parts  of  Powdered  Opium, 
containing  fourteen  per  cent,  of  morphine,  a  proportionately  smaller  quantity  of 
Powdered  Opium  of  any  higher  percentage  of  morphine  may  be  taken.  The  proper 
quantity,  in  parts  by  weight,  for  the  above  formula,  is  ascertained  by  dividing  1-100 
by  the  percentage  of  morphine  in  the  Powdered  Opium  selected."    U.  S. 

"  Denarcotized  Opium,  when  assayed  by  the  process  mentioned  under  Opium, 
should  yield  14  per  cent,  of  morphine."    U.  S. 

This  is  a  new  officinal  preparation.  Denarcotized  opium  has  been  in  use  many 
years,  and  it  is  believed  that  a  standardized  and  purified  powdered  opium  would  prove 
very  serviceable  to  the  profession.  The  loss  sustained  through  maceration  with  ether 
is  made  up  by  the  addition  of  sufiBcient  sugar  of  milk  to  restore  the  original  weight. 

Medical  Properties.  If  the  prevalent  views  concerning  the  tendency  of  nar- 
cotine  and  the  odorous  principles  to  cause  unpleasant  after-efiects  be  correct,  this 
new  ofiicinal  should  be  a  valuable  preparation,  fully  representing  the  medical  prop- 
erties of  the  crude  drug.     The  dose  is  that  of  powdered  opium  (page  1076). 

ORIGANUM.  ZJ.aS.     Origanum.     [Wild  Ilarjoram.'] 

(O-KIG'A-NUM.) 

"  Origanum  vulgare.   Linne.     (Nat.  Ord.  Labiatae.)"    U.  S. 

Origan,  Marjolaine  sauvage,  Fr.;  Dosten,  Wilder  Majoran  (Meiran),  G. 

Gen.  Ch.  Strobile  four-cornered,  spiked,  collecting  the  calyxes.  Corolla  with  the 
upper  lip  erect  and  flat,  the  lower  three-parted,  with  the  segments  equal.    Willd. 

Two  species  of  Origanum  have  been  used  in  medicine,  0.  3faJorana,  or  sweet 
marjoram,  and  0.  vulgare,  or  common  marjoram.  The  former  grows  wild  in  Por- 
tugal and  Andalusia,  and  is  cultivated  as  a  garden  herb  in  other  parts  of  Europe, 
and  in  the  United  States.  Some  authors,  however,  consider  0.  Majoranoides,  which 
is  a  native  of  Barbary,  and  closely  allied  to  0.  Majorana,  as  the  type  of  the  sweet 
marjoram  of  our  gardens.  Sweet  Marjoram  has  a  pleasant  odor,  and  a  warm,  aro- 
matic, bitterish  taste,  which  it  imparts  to  water  and  alcohol.  By  distillation  with 
water  it  yields  a  volatile  oil.  It  is  tonic  and  gently  excitant,  but  is  used  more  as  a 
condiment  than  as  a  medicine.  In  domestic  practice,  its  infusion  is  employed  to 
hasten  the  tardy  eruption  in  measles  and  other  exanthematous  diseases. 

Origanum  vulgare.  Willd.  Sp.  Plant,  iii.  135;  B.  &  T.  204.  This  is  a  perennial 
herb,  with  erect,  purplish,  dpwny,  four-sided,  trichotomous  stems,  about  eighteen 
inches  high,  and  opposite,  ovate,  entire,  pellucid,  punctate,  somewhat  hairy  leaves 
about  an  inch  long,  of  a  deep  yellowish  green  color.  The  flowers  are  of  a  pinkish 
purple  or  rose  color,  disposed  in  roundish,  panicled  spikes,  and  accompanied  with 
ovate  reddish  bracts,  longer  than  the  calyx.  This  is  tubular  and  five-toothed,  with 
nearly  equal  segments.  The  corolla  is  funnel-shaped,  with  the  upper  lip  erect,  bifid, 
and  obtuse,  the  lower  trifid,  blunt,  and  spreading.  The  four  stamens  are  exserted, 
the  stigma  bifid  and  reflexed.     The  plant  is  a  native  of  Europe  and  America.     In 
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this  country  it  grows  along  the  roadsides,  and  in  dry  stony  fields  and  woods,  from 
Pennsylvania  to  Virginia,  and  is  in  flower  from  June  to  October ;  but  it  is  not 
very  abundant,  and  is  seldom  collected  for  use.  It  has  a  peculiar,  agreeable,  aro- 
matic odor,  and  a  warm,  pungent  taste.  These  properties  it  owes  to  a  volatile  oil, 
which  was  formerly  employed,  but  has  been  superseded,  in  great  measure,  if  not 
altogether,  by  the  oil  of  thyme.  Origanum  is  gently  tonic  and  excitant,  and  has 
been  used  in  infusion  as  a  diaphoretic  and  emmenagogue,  and  externally  as  a  fomen- 
tation ;  but  it  is  at  present  little  employed. 
Oj^.  Prep.  Vinum  Aromaticum,  C  S. 

OS  USTUM.  Br.    Bane  Ash. 

(OS  fS'TTM.) 

"  The  residue  of  Bones,  which  have  been  burned  to  a  white  ash  in  contact  with 
air."  Br. 

Os,  fr.;  Knochen-Asche.  G.:  Ossa,  It.;  Huesos,  Sp. 

Bonfes  are  employed  in  several  pharmaceutical  processes,  and  those  derived  from 
domestic  quadrupeds,  especially  the  ox,  are  the  kind  intended. 

Properties,  etc.  Bones  are  solid,  white,  and  of  a  lamellated  texture,  and  consti- 
tute the  skeleton  of  the  superior  orders  of  animals,  of  which  they  are  the  hardest 
and  densest  parts.  They  consist  of  a  cellular  gelatinous  tissue,  the  cavities  of  which 
are  filled  with  certain  earthy  salts.  When  subjected  to  destructive  distillation,  in 
close  vessels,  they  are  decomposed  without  alteration  of  shape,  lose  about  three- 
sevenths  of  their  weight,  become  brittle,  and  are  converted  into  a  black  substance, 
containing  the  earthy  salts  of  the  bone,  and  c-onstituting  the  species  of  animal  char- 
coal called  bone-black.  (See  Carbo  Animalis.}  The  portions  which  distil  over  con- 
sist of  the  usual  ammoniacal  products  derived  from  animal  matter,  but  are  especially 
rich  in  nitrogenous  bases  of  the  pyridine  and  chinoline  series.  (See  Ammonii  Chlo- 
ridum.)  Before  the  distillation  is  performed,  the  bones  are  boiled  with  water,  to  sepa- 
rate the  fat.  which  amounts  to  5  or  6  per  cent. ;  but  gelatin  is  at  the  same  time  ex- 
tracted, with  the  effect  of  rendering  the  bones  le^  fitted  to  furnish  a  good  bone-black. 
In  view  of  this  fact,  M.  Deiss.  of  Paris,  has  proposed  to  extract  the  fat  by  bisulphide 
of  carbon,  which  gives  a  product  of  10  or  12  per  cent.,  without  injuring  the  bones 
for  subsequent  conversion  into  bone-black.  (A.  J.  P.,  1856,  p.  356.)  When  cal- 
cined in  open  vessels,  bones  lose  more  of  their  weight  in  c-onseqnence  of  the  com- 
bustion of  the  animal  matter,  and  are  cc»nverted  into  a  white  friable  substance,  con- 
sisting of  the  incombustible  part,  and  commonly  called  bone-earth,  or  bone-ash ; 
and  a  similar  residue  is  obtained  by  calcining  horns.  (See  Comu  UthrmJ)  Treated 
with  boiling  water,  a  small  portion  of  the  gelatinous  matter  is  dissolved ;  but,  when 
acted  on  by  water  in  a  Papin's  digester,  the  whole  of  it  is  taken  up,  and  the  earthy 
salts,  deprived  of  their  cement,  crumble  into  powder,  and  become  diffused  through 
the  solution.  When  subjected  to  dilute  hydrochloric  acid,  the  earthy  salts  are  dis- 
solved, and  the  bone  softens  without  losing  its  shape,  and  becomes  semi-transparent 
and  flexible.  The  portion  remaining  unattacked  by  the  acid  is  the  gelatinous  tissue, 
which  may  be  converted  into  gelatin  by  long  boiling.  This  is  nutritious,  and  has  been 
prepared  so  as  to  form  a  wholesome  aliment  by  M.  d'Arcet.  His  process  for  obtain- 
ing it  consists  in  digesting  bones  in  weak  hydrochloric  acid  for  seven  or  eight  days, 
occasionally  renewing  the  acid,  plunging  them  for  a  few  moments  in  boiling  water, 
and  then  subjecting  them  to  a  strong  current  of  cold  water.  The  pure  animal  matter, 
thus  procured,  is  made  into  cakes,  called  portable  soup  (fableftes  de  bouillon),  by  dis- 
solving it  in  water,  concentrating  the  solution  until  it  gelatinizes,  and  drying  the  jelly. 

Composition.  The  bones  of  different  animals,  and  of  the  same  animal  at  differ- 
ent ages,  vary  somewhat  in  composition.  Dry  ox-bones,  according  to  Berzelius, 
con.sist  of  bone-gelatin  (cartilage  of  bone)  33-3,  bone-phosphate  of  calcium  with  a 
little  fluoride  of  ealcium  57-35.  carbonate  of  calcium  3-S5,  phosphate  of  magnesium 
205,  and  soda  with  a  very  little  chloride  of  sodium  345  =  100.  Human  bones 
differ  somewhat  in  the  proportions  of  their  constituents,  and  in  containina  traces  of 
iron  and  manganese.  According  to  Dr.  W.  Heintz,  however,  bones  exhausted  by 
water,  so  as  to  remove  the  coloring  matter  of  blood,  contain  not  a  trace  of  iron. 
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Marchand  found  1  per  cent,  of  fluoride  of  calcium  in  human  bone.  Bone-phosphate 
of  calcium  consists,  according  to  Mitscherlich,  of  two  molecules  of  acid  and  three 
of  lime.  This  analysis  makes  it  the  normal  or  tribasic  phosphate,  Ca3(POj2,  and 
the  same  composition  has  been  assigned  to  it  by  Dr.  Heintz. 

Uses.  Bones  are  applied  to  numerous  uses.  Burnt  to  whiteness,  they  furnish 
bone-phosphate  of  calcium,  from  which  phosphorus  and  all  its  compounds  are  either 
directly  or  indirectly  obtained.  Subjected  to  destructive  distillation  in  close  vessels, 
they  yield  impure  carbonate  of  ammonium  with  empyreumatic  oil,  and  a  carbona- 
ceous residue,  called  hone-Uack.  Calcined,  pulverized,  and  washed,  they  form  the 
material  of  which  cupels  are  made.  As  bone-dust,  they  form  an  excellent  manure. 
Deprived  of  their  earthy  salts  by  weak  acids,  they  furnish  a  nutritious  article  of 
diet.  By  proper  treatment  with  water  they  yield  several  varieties  of  gelatin,  not 
only  the  coarser  sorts,  called  size  and  glue,  but  also  the  finer  kinds,  which  are  em- 
ployed, under  the  name  of  isinglass,  in  making  animal  jellies,  and  for  the  clarifying 
of  wines.  The  hoof  bones  of  the  ox,  boiled  with  water,  furnish  a  peculiar  oil,  called 
neat's-foot  oil,  which  was  formerly  officinal  under  the  name  of  Oleum  Bubukim. 

Of.  Prep,  of  Bone  Ash.  Calcis  Phosphas,  Br.;  Sodae  Phosphas,  Br. 

OVI  VITELLUS.  .Br.     Yolk  of  Eggs. 

(O'Vi  VI-TEL'LUS.) 

"  The  yolk  of  the  egg  of  G-allus  Banckiva,  var.  Domesticus.  Temminck."  Br. 

Ovum,  U.  S.  1870;  Ovum  Gallinaceuin  »  GEuf,  Fr.,-  Ei,  G.;  Ovo,  /(.;  Huevo,  Sp. 

The  common  dunghill  fowl  is  supposed  to  have  come  originally  from  India,  where 
it  is  found  in  a  wild  state.     It  is  now  almost  everywhere  domesticated. 

The  egg  consists  of  an  exterior  covering,  the  shell ;  a  white,  semi- opaque  mem- 
brane, lining  the  internal  surface  of  the  shell ;  the  white  ;  and  the  yolk. 

The  shell — testa  ovi  or  putamen  ovi — consists,  according  to  Vauquelin,  chiefly 
of  carbonate  of  calcium,  witii  animal  matter,  and  a  minute  proportion  of  phosphate 
of  calcium,  carbonate  of  magnesium,  oxide  of  iron,  and  sulphur.  When  exposed 
to  a  high  degree  of  heat  in  the  open  air,  the  carbonic  acid  is  driven  off",  the  animal 
matter  consumed,  and  the  lime  is  left  nearly  pure.  The  membrane  lining  the  shell 
appears  to  be  of  an  albuminous  nature.  The  white — albumen  ovi — is  a  glairy  viscid 
liquid,  contained  in  very  delicate  membranes,  without  odor  or  taste,  readily  soluble 
in  water,  coagulable  by  the  stronger  acids,  by  alcohol,  and  by  a  heat  of  71  "1°  C. 
(160°  F.).  Exposed  in  thin  layers  to  a  current  of  air,  it  becomes  solid,  retaining  its 
transparency  and  solubility  in  water.  By  coagulation  it  is  rendered  sapid,  white, 
opaque,  and  insoluble.  At  a  temperature  of  100°  C.  (212°  F.),  one  part  of  it  ren- 
ders one  thousand  parts  of  water  in  which  it  has  been  dissolved  opaque.  It  contains, 
according  to  Dr.  Bostock,  in  100  parts,  85  of  water,  12  of  pure  albumen,  27  of 
mucus  or  uncoagulable  matter,  and  03  of  saline  substances,  including  soda  with 
traces  of  sulphur.  The  white  of  egg  is  precipitated  by  chloride  of  tin,  chloride  of 
gold,  subacetate  of  lead,  sulphate  of  copper,  corrosive  sublimate,  and  tannin.  When 
kept  in  the  fluid  state  it  soon  putrefies ;  but,  if  carefully  dried  without  coagulation, 
it  may  be  long  preserved  unaltered,  and  may  be  applied  in  solution  to  the  same 
purposes  as  in  its  original  condition. 

The  yolk — vitellus  ovi — is  inodorous,  of  a  bland  oily  taste,  and  forms  an  opaque 
emulsion  when  agitated  with  water.  By  heat  it  is  coagulated  into  a  granular  solid, 
which  yields  a  fixed  oil  by  expression.  The  researches  of  Gobley  and  others  have 
established  the  constitution  of  the  yolk  about  as  follows:  Water,  5 18  per  cent.; 
vitellin,  158  per  cent.;  nuclein,  1-5  per  cent.;  palmitin,  stearin,  and  olein,  203 
per  cent. ;  cholesterin,  0-4  per  cent. ;  phosphoglyceric  acid,  1-2  per  cent. ;  lecithin, 
7*2  per  cent. ;  cerebrin,  0*3  per  cent. ;  coloring  matter.  05  per  cent. ;  salts,  1-0  per 
cent.  (Koenig,  Nahrungsund  Genussmittel,  p.  180.)  Chevreul  states  that  there  are 
two  coloring  principles,  one  reddish  containing  iron,  the  other  yellow,  and  similar  to 
the  coloring  matter  of  bile.  The  former  is  more  diflBcultly  soluble  in  ether  than  the 
latter.  {Nexies  Repertor.,  1867,  xvi.  697.)  Lehmann  considers  vitellin  to  be  a  mix- 
ture of  albumen  and  casein,  and  in  the  proportion  of  139  per  cent,  of  casein  and 
3-7  per  cent,  of  albumen.     It  is  said  that  the  yolk  may  be  kept  for  a  considerable 
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time,  without  observable  change,  by  adding  to  it  5  per  cent,  of  sulphate  of  sodium, 
in  powder  or  concentrated  solution.  Granules  have  been  found,  with  the  aid  of  the 
microscope,  in  the  yellow  of  the  egg,  which  are  rendered  blue  by  iodine,  and  have 
all  the  other  properties  of  the  starch  granules.  {Journ.  de  Pharm.,  Oct.  1868,  p.  261.) 

To  preserve  eggs  in  their  entire  state,  M.  Bournouf  recommends  the  following 
method,  which  he  has  found  to  answer  well ;  aflBrming  that  he  has  eaten  eggs  which 
had  been  kept  for  two  years  ;  and  he  even  thinks  that  the  vitality  of  the  germ  may 
be  preserved,  in  the  same  manner,  for  a  considerable  time.  The  plan  consists  simply 
iu  covering  over  each  egg  completely,  by  the  end  of  the  finger,  with  an  ointment 
consisting  of  one  part  of  beeswax  dissolved  in  two  parts  of  heated  olive  oil.  The 
oil  is  absorbed  by  the  shell,  and  each  of  its  pores  becomes  filled  with  the  wax,  so  as 
entirely  to  exclude  the  air.  (A.  J.  P.,  1866,  p.  88.)  M.  H.  Yiolette,  of  Louisiana, 
has  found  eggs  to  keep  perfectly  sound,  for  six  months,  by  merely  covering  them 
well  with  olive  oil  by  means  of  the  finger.  (Journ.  de  Pharm.,  Sept.  1867,  p.  175.) 
Mr.  Charles  Lamont's  patented  method  consists  in  beating  the  eggs  emptied  into  a 
long  covered  trough,  by  means  of  a  revolving  shaft  furnished  with  metallic  disks, 
drying  the  mass  by  a  current  of  heated  air,  and  scraping  off  the  concreted  egg  ia 
thin  scales  or  granules.  It  is  said  that  the  e^g  retains  its  flavor  and  fitness  for 
cooking  unimpaired.  (Chem.  Xeics,  Dec.  27,  1867,  p.  323.) 

Medical  Properties  and  Uses.  Eggs  are  applied  to  various  purposes  in  medi- 
cine and  pharmacy.  The  shells,  powdered  and  levigated,  may  be  used  as  an  antacid 
in  diarrhoea.  In  common  with  oyster-shells,  they  possess  the  advantage  of  uniting 
intimately  animal  matter  with  carbonate  of  calcium,  the  particles  of  which  are  thus 
more  isolated,  and  more  acceptable  to  the  stomach,  than  the  most  finely-powdered 
chalk.     The  dose  is  five  to  ten  grains  (0-33  to  065  Gm.). 

The  ^cliite  of  the  egg  is  used  chiefly  for  the  clarification  of  liquids,  which  it  effects 
by  involving,  during  its  coagulation,  the  undissolved  particles,  and  rising  with  them 
to  the  surface,  or  subsiding.  It  is  highly  recommended  as  an  antidote  for  corrosive 
sublimate  and  sulphate  of  copper,  with  which  it  forms  insoluble  and  comparatively 
inert  compounds.  It  is  sometimes  also  used  for  the  suspension  of  insoluble  sub- 
stances in  water,  but  is  inferior  for  this  purpose  to  the  yolk,  and  even  to  mucilage  of 
gum  arable.  Agitated  briskly  with  a  lump  of  alum  it  coagulates,  at  the  same  time 
dissolving  a  portion  of  the  alum,  and  thus  forming  the  so-called  alum  curd,  which 
is  used  between  folds  of  gauze  over  the  eye,  in  some  states  of  ophthalmia. 

The  1/olk  in  its  raw  state  is  thought  to  be  laxative,  and  is  a  popular  remedy  in 
jaundice.  If  beneficial  in  this  complaint,  it  is  probably  in  consequence  of  affording 
a  mild  nutritious  diet,  acceptable  to  the  stomach  and  easily  digested.  In  dyspepsia 
it  is,  from  this  cause,  highly  useful.  The  late  Dr.  Jos.  Parrish,  of  Philadelphia, 
found  great  advantage  in  that  complaint  from  the  habitual  use  of  the  yolk  of  egg, 
beaten  up  with  water  and  a  little  ginger.  In  pharmacy,  the  yolk  is  highly  useful  as 
an  intermedium  between  water  and  insoluble  substances,  and  is  to  be  preferred  to 
the  white  in  preparing  emulsions.* 

Off.  Prep.  3Iistura  Chloroformi,  V.  S.;  Mistura  Spiritus  Vini  Gallici,  Br. 

OXYMEL.  Br.     Oxymel 

(OX'T-MEL.) 

Osymel  Simplex,  P.G.;  Mel  Acetatum,  Oxymellite  simple,  Acetomel,  Fr.;  Sauerhonig,  G. 

"  Take  of  Clarified  Honey  ybr/y  ounces  [avoirdupois];  Acetic  Acid  jive  Jluid- 
ounces ;  Distilled  Vtlater  jive  Jluidounces.  Liquefy  the  honey  by  heat,  and  mix 
with  it  the  Acetic  Acid  and  Water."  Br. 

This  mixture  of  honey  and  vinegar  forms  a  pleasant  addition  to  gargles,  and  is 
Sometimes  used  as  a  vehicle  of  expectorant  medicines,  and  to  impart  flavor  to  drinks 
in  febrile  complaints. 

*  How  to  know  when  an  egg  i«  fresh.  An  egg  remains  fresh  a  day  or  two  in  summer,  from  one 
to  six  days  in  winter.  The  age  of  eggs  may  be  told  by  immersion  in  salt  water  of  a  certain 
strength.  Dissolve  4  ounces  of  table  salt  in  40  ounces  of  wafer,  and,  when  the  solution  is  perfect, 
introduce  the  egg.  If  only  one  day  old,  the  egg  will  sink  and  touch  the  bottom  of  the  vessel :  if 
two  days  old,  it  will  sink,  but  not  to  the  bottom;  if  three,  it  will  float  near  the  top ;  if  five  or  more, 
it  will  appear  at  the  surface,  and  project  more  or  less  above  it,  according  to  the  age.  (^Ed.  Med. 
Journ.,  Dec.  1873,  p.  672.) 
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OXYMEL  SCILL^E.  Br.     Oxymel  of  Squill. 

(6X'Y-MEL  SgiL'LiE— sil'lS.) 

"  Take  of  Vinegar  of  Squill  a  pint  [Imperiffl  measure];  Clarified  Honey  two 
pounds  [avoirdupois].  Mix,  and  evaporate  by  a  water-bath,  until  the  product,  when 
cold,  shall  have  a  specific  gravity  of  1-32."  Br. 

After  a  long  vogue,  this  preparation  fell  into  such  neglect  that  it  was  abandoned 
by  the  Pharmacopoeias.  Its  reintroduction,  however,  into  the  Br.  Pharmacopceia 
indicates  that  it  is  still  prescribed.  It  has  the  virtues  of  squill,  but  is  in  no  respect 
superior  to  the  syrup.  It  is  chiefly  used  as  an  expectorant  in  chronic  catarrh,  hu- 
moral asthma,  hooping-cough,  and  generally  in  those  states  of  the  pulmonary  organs 
in  which  the  bronchial  tubes  are  loaded  with  a  viscid  mucus  of  diflScult  expectoration. 
The  dose  is  from  one  to  two  fluidrachms  (3'9  to  7*5  C.c).  In  large  doses  it  is 
emetic,  and  as  such  may  sometimes  be  given  with  advantage  in  infantile  croup  and 
catarrh. 

PAPAVERIS  CAPSULiE.  Br.     Poppy  Capsules. 

(PA-PA'VE-RIS  CAP'SU-L^.) 

"  The  nearly  ripe  dried  capsules  of  the  white  poppy,  Papaver  Somniferum.  Linn. 
Cultivated  in  Britain."   Br. 

Papaver,  U.S.  1870;  Fructus,  s.  Capita  Papaveri?,  P.G.;  Capsules  ^Tetes)  de  Pavots,  Fr.; 
Kapsein  des  W-eissen  Mohns,  Mobnkapseln,  Mohnkopfe,  G.;  Capidel  Papavero,  It.;  Cabezas  de 
Amapola,  Sp. 

In  England  the  poppy  is  cultivated  chiefly  for  its  capsules,  which  are  gathered  as 
they  ripen,  and  taken  to  market  enclosed  in  bags.  The  Br.  Pharmacopoeia  directs 
them  to  be  collected  before  they  are  quite  ripe,  as  they  then  contain  more  of  the 
active  milky  juice;  but,  cut  at  this  period,  they  are  apt  to  lose  their  juice  through 
the  wounded  surface,  unless  carefully  kept  inverted  upon  their  crown  while  drying  ; 
and,  even  when  thus  treated,  they  are,  according  to  the  observations  of  Buchner, 
less  active  than  the  capsules  collected  after  perfect  maturity,  while  they  contain  more 
of  useless  saccharine  and  mucilaginous  matter.  (Buchner  s  Repert..,  8  R.,  viii.  289 
and  326.)  M.  Meurein  states,  as  the  result  of  his  experiments,  that  the  richest  are 
those  collected  just  before  the  maturity  of  the  seeds,  when  the  capsules  have  passed 
from  their  glaucous  green  to  a  yellowish  green  color.  {Jonrn.  de  Pharm.,  3e  ser., 
xxiii.  341.)  They  are  occasionally  imported ;  but,  as  no  eff'ect  is  produced  by  them 
which  cannot  be  as  well  obtained  from  opium,  they  are  little  employed. 

Dried  poppy  capsules  vary  in  size  from  the  dimensions  of  a  small  egg  to  those  of 
the  fist.  They  differ  also  in  shape  according  to  the  variety  of  the  poppy  from  which 
they  are  procured.  On  the  continent  two  sub-varieties  of  the  white  poppy  are  rec- 
ognized, the  long,  and  the  round  or  depressed.  Of  these,  according  to  Aubergier, 
the  long  are  richest  in  morphine,  and  his  conclusions  are  confirmed  by  Meurein,  who 
also  found  the  largest  capsules  most  efficient.  Those  commonly  kept  in  our  shops 
are  spheroidal,  flattened  below,  and  surmounted  by  a  crown-like  expansion — the  per- 
sistent stigma — which  is  marked  by  numerous  diverging  rays  that  rise  somewhat 
above  its  upper  surface,  and  appear  to  be  prolongations  of  partial  septa,  or  partitions, 
proceeding  along  the  interior  circumference  of  the  capsule  from  the  top  to  the  bot- 
tom. In  the  recent  state,  the  seeds,  which  are  very  numerous,  adhere  to  these  septa  ; 
but  in  the  dried  capsule  they  are  loose  in  its  cavity.  The  capsules  of  the  black  poppy 
are  smaller  and  more  globular  than  those  of  the  white,  and  contain  dark  instead  of 
light-colored  seeds.  There  appears  to  be  no  essential  difference  in  their  properties. 
Both  kinds,  when  fresh,  are  glaucous,  but  when  dried,  as  found  in  the  shops,  are  of 
a  dirty  white  or  purplish  brown  color,  of  a  consistence  somewhat  like  that  of  paper, 
inodorous,  and  with  little  taste,  unless  long  chewed,  when  they  are  decidedly  bitter. 
They  contain  principles  similar  to  those  of  opium,  which  they  yield  to  water  by  de- 
coction, and  have  been  employed  in  France  for  obtaining  morphine. 

On  the  continent  of  Europe,  the  poppy  is  cultivated  largely  for  its  seeds,  which 
yield  about  fifty  per  cent,  of  an  excellent  fixed  oil  on  expression.  Poppy-seed  oil 
is  of  a  pale  golden  color,  liquid  at  55°  C.  (42°  F.),  easily  dried,  inodorous,  and  of  a 
pleasant  flavor.  It  is  bleached  by  exposure  in  thin  layers  to  the  sun.  (P.  J.  Tr.^ 
March,  1874,  p.  731.) 
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Medical  Properties  and  Uses.  Dried  poppy-heads,  though  analogous  to  opium 
in  medical  properties,  are  exceedingly  feeble.  They  are  nevertheless  asserted,  in 
the  form  of  decoction,  to  have  proved  fatal  in  a  child.  The  case,  reported  by  Dr. 
F.  L.  Winckler,  was  that  of  a  babe,  in  the  stomach  of  which  he  found  a  little  mor- 
phine, but  no  meconic  acid.  (3^e«es  Reperfor.,  1867,  xvi.  38.)  They  are  sometimes 
employed  in  decoction,  as  an  external  emollient  and  anodyne  application  ;  and,  in 
emulsion,  syrup,  or  extract,  are  often  used  internally  in  Europe,  to  calm  irritation, 
promote  rest,  and  produce  generally  the  narcotic  eflfects  of  opium. 

Ojf.  Prep.  Decoctum  Papaveris,  Br.;  Extractum  Papaveris,  £r.;  Syrupua  Papa- 
veris, £r. 

PAREIRA.  U.S.     Pareira.     [^Pareira  Brava.^ 

(PA-BEI'RA— pa-ra'i>.) 

"  The  root  of  Chondodendron  tomentosum.  Ruiz  et  Pavon.  (Kat.  Ord.  Meni- 
spermaceae.)"  U.  S.  "  The  dried  root  of  Cissampelos  Pareira  (Linn.),  Brazil." 
Br. 

Fareirse  Sadiz,  Br.,-  Pareira  Root:  Pareira  Brava,  Fr.,  G. 

Under  the  name  of  Pareira  Brava  there  are  three  distinct  drugs  met  with  in  our 
market.  Of  these  the  rarest  is  the  product  of  the  Cissampelos  Pareira.  Messrs. 
Allen  and  Hanburys  obtained  from  Jamaica  a  considerable  quantity  of  this  drug, 
the  bulk  of  it  composed  of  stems,  which  are  described  as  being  cylindrical,  yarying 
from  the  thickness  of  a  quill  to  that  of  the 
forefinger,  with  a  light  brown  bark.  The 
roots  which  we  have  met  in  American  com- 
merce are  rarely  more  than  three- fourths  of 
an  inch  in  diameter,  are  much  contorted,  ir- 
regularly cylindrical,  with  a  dark  brown  ex- 
terior, which  is  longitudinally  much  wrinkled 
or  furrowed.  On  section  they  are  seen  to  be 
composed  of  a  thick  corky  bark  enclosing  a 
woody  cylinder  composed  of  a  number  (10  to 
20)  of  convergent,  vascular  bundles,  separated 
by  wedge-shaped,  very  porous,  medullary  rays. 
There  are  no  concentric  layers  of  wood.  The 
color  is  a  light  yellowish  fiiwn  tint,  the  taste  a 
pure  bitter.  (See  cut.)     This  is  the  Pareira 

Brava  of  the  Br.   Pharm.  Cissampelos  Pareira,  transverse  section, 

mi  1  •  '         •        1 '  p  1     X  (Slightly  magnifieil.) 

The  ordinary  pareira  brava  or  our  markets 
is  that  which  was  exhibited  in  1876  by  the  Brazilian  Government  as  the  product 
of  Cissampelos  Pareira,  but  is  now  generally  recognized  as  being  obtained  from  the 
Chondodendron  tomentosum.  It  consists  of  great  pieces  of  roots,  some  of  them  four 
inches  in  diameter  and  three  feet  long.  They  are  irregularl}'  cylindrical,  often  some- 
what four-sided,  with  a  thin,  brownish,  closely  adherent  bark,  often  grayish  in  color, 
and  not  so  closely  wrinkled  as  in  the  true  pareira  brava.  On  section  the  root  is  seen 
to  consist  of  from  three  to  nine  concentric  or  eccentric  rings  of  growth  of  a  breadth 
of  from  one-eighth  to  one-third  of  an  inch.  There  is  not  a  distinct  continuous  series 
of  medullary  rays,  but  each  zone  is  composed  of  wedge-shaped  masses,  formed  of  di- 
vergent lines  of  dense  woody  tissue  arched  exteriorly  over  the  porous  parenchyma. 
The  stems  have  a  similar  structure,  but  with  an  obvious  pith.  (See  cut,  p.  108-t.)  This 
is  the  pareira  brava  of  the  present  U.  S.  Pharm.,  where  it  is  described  as  follows.  ''In 
subcylndrical,  somewhat  tortuous  pieces,  about  four  to  six  inches  (10  to  15  cm.)  long, 
varying  in  thickness  from  three-quarters  of  an  inch  to  four  inches  (2  to  10  cm.); 
externally  dark  brownish  gray,  with  transverse  ridges  and  fissures  and  longitudinal 
furrows  ;  internally  pale  brown,  the  fresh  cut  having  a  waxy  lustre  ;  bark  thin  ;  wood 
porous,  in  two  or  more  somewhat  irregularly  concentric  circles,  and  with  distinct 
medullary  rays  ;  inodorous  and  bitter.  Pieces  having  a  bright  yellow  color,  or  with 
a  grayish,  hard,  nearly  tasteless  wood,  should  be  rejected."  C  S. 

Under  the  name  of  Common  False  Pareira,  Fliickiger  and  Hanbury  describe  a 
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Chondodendron  Tomentosum,  trau; 


^Natural  size.) 


drug  which  they  state  to  be  the  common  drug  of  the  Brazilian  and  English  markets. 
"It  consists  of  a  ponderous,  woody,  tortuous  stem  and  root,  occurring  in  pieces  from 
a  few  inches  to  a  foot  or  more  in  length,  and  from  1  to  4  inches  in  thickness,  coated 

with  a  thin,  hard,  dark 
brown  bark,  yhe  pieces 
are  cylindrical,  four-sided, 
or  more  or  less  flattened — 
sometimes  even  to  the  ex- 
tent of  becoming  ribbon- 
like. In  transverse  section, 
their  structure  appears  very 
remarkable.  Supposing  the 
piece  to  be  stem,  a  well-de- 
fined pith  will  be  found  to 
occupy  the  centre  of  the 
first-formed  wood,  which  is 
a  column  about  \  of  an  inch 
in  diameter.  This  is  suc- 
ceeded by  10  to  15  or  more 
concentric  or  oftener  eccen- 
tric zones,  Jg-  to  -^  of  an 
inch  wide,  each  separated 
from  its  neighbor  by  a  layer 
of  parenchyme,  the  outer- 
most being  coated  with  a 
true  bark.  In  pieces  of  true  root,  the  pith  is  reduced  to  a  mere  point.  {Pharmaco- 
p-aphia,  p.  29.) 

This  drug  we  have  not  seen.  It  is  stated  that  in  it  Wiggers  discovered  pelosine 
in  1839.  Its  botanical  source  is  unknown,  but  is  believed  to  be  a  Menosper- 
mum.* 

Chondodendron.  Gen.  Ch.  Petals  six,  somewhat  shorter  than  the  inner  sepals. 
Male  Flowers  with  the  filaments  of  the  six  stamens  coalescent  beyond  the  middle. 
Loculi  of  the  extrorse  anthers  distinct  and  parallel.  Female  Flowers  with  three 
carpels,  the  leaf-like  stigmata  deflexed.  Drupe  ovoid,  with  the  cicatrix  of  the  style 
subterminal.  Bentham  dh  Hooker. 

Chondodendron  tomentosum.  Ruiz  and  Pavon. —  Cocculus  chondodendron.  De  C 
— Botryopsis ])latyphylla.  Miers.  This  is  a  climbing,  woody  vine,  which  attains  often 
a  considerable  height,  and  is  remarkable  for  the  size  of  its  leaves.  These  are  about 
a  foot  long,  broadly  ovate  or  rounded,  slightly  cordate,  with  a  smooth  upper  surface, 
and  on  the  under  surface,  between  the  veins,  covered  with  a  fine  close  wool  of  an 
ashy  hue.  The  racemose  fruits  are  the  size  of  large  grapes,  oval  and  black.  This 
plant  inhabits  both  Brazil  and  Peru. 

CissAMPELOS.  Gen.  Ch.  Male.  Calyx  four-leaved.  Corolla  none.  Nectary 
rotate.  Stamens  four,  with  connate  filaments.  Female.  Calyx  one-leafed,  ligulate 
roundish.     Corolla  none.     Styles  three.    Berry  one-seeded. 

Cissampelos  Pareira.  Wiild.  Sp.  Plant,  iv.  861 ;  Woodv.  3Ied.  Bot.  3d  ed.,  p. 
167,  t.  65.  This  is  a  climbing  plant,  with  numerous  slender,  shrubby  stems,  and 
roundish,  entire  leaves,  indented  at  the  top,  covered  with  soft  hair  upon  their  under 
surface,  and  supported  upon  downy  footstalks,  inserted  into  the  back  of  the  leaf. 
The  flowers  are  very  small,  and  disposed  in  racemes,  of  which  those  in  the  female 
plant  are  longer  than  the  leaves.     The  plant  is  a  native  of  the  West  Indies  and 

*  White  Pareira  Brnva,  the  stems  and  root  of  Ahuta  ru/escens,  is  described  by  Fliiekiger  and 
Hanbury  as  consisting  "  of  short  pieces  of  a  root  half  an  inch  to  three  inches  thick,  covered  with  a 
rough  blackish  bark,  and  also  of  bits  of  stem  having  a  ])ale,  striated  corky  bark  cut  transversely. 
The  root  displays  a  series  of  concentric  zones  of  white  amylaceous  cellular  tissue,  each  marked 
with  narrow  wedge-shaped  medullary  rays  of  dark  porous  tissue." 

Yelloic  Pareira  Ih-avu  is  described  ns  consisting  "of  portions  of  a  hard,  woody  stem,  from  one 
to  six  inches  in  diameter,  covered  with  a  whitish  bark.  Internally  it  is  marked  by  numerous 
regular  concentric  zones,  is  of  a  bright  yellow  color  and  a  bitter  taste."     It  contains  beberine. 
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South  America.  According  to  Auguste  St.  Hilaire,  trae  pareira  is  obtained  from 
another  species  of  the  same  genus,  growing  in  Brazil,  C  glaherrima.* 

Properties.  The  root  imparts  its  virtues  readily  to  water.  M.  Feneulle  found 
in  it  a  soft  resin,  a  yellow  bitter  principle,  a  brown  substance,  a  nitrogenous  sub- 
stance, fecula,  acid  malate  of  calcium,  nitrate  of  potassium,  and  various  other  salts. 
He  considers  the  yellow  bitter  substance  as  the  active  principle.  It  is  soluble  in 
water  and  alcohol,  and  precipitated  from  its  solution  by  tincture  of  galls.  Wiggers 
announced,  in  1838,  the  existence  in  pareira  brava  of  an  alkaloid,  for  which  he 
proposed  the  name  of  pelosine  or  cissampeline.  He  procured  it  by  boiling  the  root 
with  water  acidulated  with  sulphuric  acid,  precipitating  by  carbonate  of  potassium, 
dissolving  the  precipitate  again  in  water  acidulated  with  sulphuric  acid,  treating  the 
solution  with  animal  charcoal,  precipitating  anew  with  carbonate  of  potassium,  drying 
and  pulverizing  the  precipitate,  treating  it  repeatedly  with  ether,  and  evaporating 
the  ethereal  solution.  The  alkaloid  thus  obtained  may  be  rendered  entirely  pure 
by  dissolving  it  in  dilute  acetic  acid,  precipitating  with  carbonate  of  potassium,  and 
washing  and  drying  the  precipitate.  {Annal.  der  Fharm.,  xxvii.  29.)  It  is  probably 
the  chief  ingredient  of  the  bitter  substance  obtained  by  Feneulle.  Peretti  of  Rome, 
and  Pelletier  afterwards,  separated  from  the  root  an  alkaloid,  characterized  by  assum- 
ing a  beautiful  purple  color  by  contact  with  strong  nitric  acid.  (Joiirn.  de  Pharm., 
xxvi.  162.)  In  Christison's  Dispensatory  it  is  stated  to  be  uncrystallizable,  insoluble 
in  water,  soluble  in  ether,  alcohol,  and  the  acids,  and  of  an  intensely  bitter  and 
sweetish  taste.  Fliickiger  (P.  J.  Tr.,  1870,  p.  192)  has  found  an  alkaloid  in  the 
root,  and,  having  thoroughlv-  determined  its  origin,  investigated  its  properties,  and 
fixed  its  composition  at  CjgH^jNOj,  shows  its  identity  with  hibirine  of  nectandra 
and  the  huxine  of  Buxus  sempervirens  obtained  by  Walz. 

Medical  Properties  and  ITses.  Pareira  brava  is  said  to  be  tonic,  aperient,  and 
diuretic.  It  was  introduced  into  European  practice  so  long  ago  as  1688,  and  at  one 
time  enjoyed  considerable  reputation  as  a  lithontriptic.  It  has  been  recommended 
in  calculous  affections,  chronic  inflammation  and  ulceration  of  the  kidneys  and  bladder, 
leucorrhoea,  dropsy,  rheumatism,  and  jaundice.  The  purpose  for  which  it  is  at  present 
chiefly  employed  is  for  the  relief  of  chronic  diseases  of  the  urinary  passages.  Sir 
Benjamin  Brodie  found  it  very  useful  in  chronic  inflammation  of  the  bladder,  in 
allaying  irritability  of  that  organ,  and  correcting  the  disposition  to  profuse  mucous 
secretion  ;  and  it  has  subsequently  come  into  general  use  in  the  same  affections. 
Advantage  may  often  be  derived  from  combining  it,  in  this  complaint,  with  one  of 
the  narcotics,  as  opium  or  hyoscyamus.  In  Brazil  it  is  used  in  the  cure  of  the  bites 
of  poisonous  serpents ;  a  vinous  infusion  of  the  root  being  taken  internally,  while 
the  bruised  leaves  of  the  plant  are  applied  to  the  wound.  The  dose  of  pareira  brava 
in  substance  is  from  thirty  grains  to  a  drachm  (1'95  to  39  Gm.).  Tlie  infusion, 
however,  is  more  convenient.  (See  Infusum  Pareirx.)  A  tincture,  made  by  macer- 
ating one  part  of  the  root  in  five  parts  of  alcohol,  has  been  given  in  the  dose  of 
a  fluidrachm  (3-75  C.c).  The  aqueous  extract  may  be  given  in  the  dose  of  from 
ten  to  thirty  grains  (Q-65  to  1-95  Gm.).  There  is  now  an  ofiBciual  fluid  extract,  of 
which  the  dose  is  from  half  a  fluidrachm  to  a  fluidrachm  (19  to  3-75  C.c). 

Ojf.  Prep.  Decoctum  Pareirfe.  Br.;  Extractum  Pareirae,  Br.;  Extractum  Pareirae 
Fluidum,  P.  S.;  Extractum  Pareirae  Liquidum,  Br. 

PEPO.  U.  S.     Pumpkin  Seed. 

(PE'PO.) 

"  The  seed  of  Cucurbita  Pepo.  Linn^.    {Nat.  Ord.  Cucurbitaceae.)"  P.  S. 

Semences  de  Potirons,  Fr./  Kurbissamen,  G. 

The  Cucurhita  Pepo,  or  common  pumpkin,  is  a  plant  too  well  known  to  need  de- 
scription. The  seeds  are  the  part  used.  These  are  oval,  extended  into  a  blunt 
point  at  one  end,  flattish,  but  somewhat  swollen  in  the  middle,  with  a  distinct  groove 

*  Pnreira  Bark.  Though  the  root  is  the  oflRcinal  part,  the  bark  is  probably  possessed  of  similar 
virtues.  A  specimen  at  the  International  Exhibition  at  London  in  1S62  was  in  flat  pieces,  from 
two  to  four  inches  broad,  about  a  line  thick,  extremely  fibrous,  so  tough  that  it  could  be  bent  with- 
out breaking,  of  a  very  light  dirty  yellowish  color,  and  covered  with  a  light-colored  epidermis. 
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on  both  sides  near  the  edge  from  one  end  to  the  other,  when  of  full  size  about  9 
lines  long  by  5  or  6  in  breadth  where  broadest,  of  a  light  brownish  white  color,  and 
a  slightly  sweetish,  somewhat  aromatic  smell  and  taste.  They  consist  of  a  firm 
brittle  coating,  and  a  white  oily  kernel,  consisting  of  a  short,  conical  radicle  and  two 
flat  cotyledons,  and  contain  a  fixed  oil,  consisting  of  the  glycerides  of  palmitic, 
myristic,  and  oleic  acids,  with  some  free  fatty  acids,  an  aromatic  principle,  chloro- 
phyll, sugar,  starch,  and,  according  to  Dorner  and  Wolkowich,  an  alkaloid,  cucurbitine. 
Deprived  of  their  coating,  and  exhausted  by  ether,  they  yield  30  per  cent,  of  fixed 
oil.  (Anniiaire  de  Therap.,  1862,  p.  176.)  The  researches  of  Dorner  and 
Wolkowich  have  not  received  confirmation,  and  their  alkaloid  probably  has  no  ex- 
istence. The  seeds  yield,  according  to  Gr.  A.  Gross  {A.  J.  P.,  1865,  p.  253),  33J 
per  cent,  of  a  thick  red  oil,  with  little  smell,  but  of  a  somewhat  rank  taste.  Its 
sp.  gr.  at  60°  F.  is  0-928.  Mr.  J.  C.  Lyons  used  an  ounce  of  it  with  success  in  a 
case  of  tape-worm  {Ibid.'),  but  Dr.  Wolff  has  found  it  inert  when  pure  and  free 
from  resin.*  Heckel  was  the  first  to  assert  that  the  active  principle  is  a  resin,  and 
in  this  he  has  been  corroborated  by  Dr.  L.  Wolff  (Pamphlet,  Phila.,  1882),  who 
has  found  the  resin  efficient  in  doses  of  15  grains  (1  Gra.),  given  in  pill,  followed 
in  two  or  three  hours  by  castor  oil,  and  who  recommends  an  alcoholic  fluid  extract 
as  the  best  preparation  of  the  drug  after  the  resin.f 

Medical  Properties.  It  is  said  that  in  Italy  the  seeds  of  the  Cucurbifa  maxima, 
and  in  the  West  Indies  those  of  C.  occidentalism  have  been  long  u.sed  in  doses  of  an 
ounce  and  a  half  as  taeniafuges.  In  the  Dictionary  of  Materia  Medica  by  Merat 
and  De  Lens  (ii.  493),  it  is  stated  that  Dr.  Hoarau  had  reported  that  in  the  Isle  of 
France  the  seeds  of  a  small  variety  of  pumpkin  were  used  against  the  tape-worm, 
and  with  never-foiling  success.  In  the  year  1820,  M.  Mongeny,  a  physician  of  Cuba, 
published  the  results  of  his  experience  with  the  flesh  of  the  pumpkin  in  the  same 
disease.  He  had  discovered  the  remedy  by  accident,  and  found  it  uniformly  suc- 
cessful. He  gave  to  the  patient,  in  the  morning,  ftisting,  about  three  ounces  of  the 
fresh  pumpkin  in  the  form  of  a  paste,  and  followed  it  at  the  end  of  an  hour  by  about 
two  ounces  of  honey,  which  latter  was  twice  repeated  at  intervals  of  an  hour.  So 
far  as  we  know,  attention  was  first  directed  to  it  in  this  country  by  Mr.  Richard 
Soule.  (Bost.  Med.  and  Snrg.  Journ.,  Oct,  1851.)  Since  this  time  the  drug  has 
steadily  grown  in  favor,  and  properly  used  is  one  of  our  most  efficient  and  harmless 
taeniafuges.  The  patient  should  be  allowed  only  a  light  supper  of  bread  and  milk ; 
in  the  morning  early  take  an  ounce  to  an  ounce  and  a  half  of  the  seeds,  a  cup  of 
tea  or  coffee  an  hour  later,  but  no  food,  at  10  A.M.  a  brisk  cathartic,  and  two  hours 
later  a  substantial  meal.  We  have  obtained  excellent  results  from  the  exhibition 
of  the  beaten  seeds  in  the  form  of  an  electuary  strongly  flavored  with  oil  of  cinna- 
mon or  gaultheria. 

PEPSIXUM  SACCHARATUM.  U.  S.     Sacchamted  Pepsin. 

(PKP-Si'NUM  SAC-eHA-RA'TLTM.) 

*'  Pepsin,  the  digestive  principle  of  the  gastric  juice,  obtained  from  the  mucous 
membrane  of  the  stomach  of  the  hog,  and  mixed  with  powdered  Sugar  of  Milk."( 
U.S. 

Fepsina,  Jir.;  Pepsine,  Fr.;  Pepsin,  G. 

Various  attempts  have  been  made  to  concentrate,  and  bring  to  a  convenient  form 
for  administration,  the  peptic  principle  of  the  gastric  juice.  It  must  not  be  sup- 
posed that  the  substances  prepared  with  this  object,  and  sold  under  the  name  of 
pepsin,  have  any  claim  to  be  considered  as  the  pure  principle.     The  one  which  for 

*  The  following  plan  of  Mr.  Charles  Hand  has  given  great  satisfaction  in  Camden,  N.J.  Take 
of  the  seed  sixteen  troyounces,  alcohol  of  the  sp.  gr.  'SSS,  a  sufficiency.  Bruise  the  seed  with  an 
equal  bulk  of  washed  sand  until  thoroughly  comminuted,  transfer  to  a  conical  percolator,  pour 
in  the  alcohol  till  three  pints  have  passed  ;  reserve  the  first  twelve  ounces  of  the  percolate,  reduce 
the  remainder  to  four  fluidounces  by  distillation;  and,  lastly,  mix  with  the  reserved  liquor,  and 
filter.  (A.. I.  P.,  1869,  p.  195.) 

f  He  prepares  it  by  extracting  the  oil  from  the  powdered  seeds  by  means  of  petroleum  benzin, 
then  treating  the  remaining  powder  with  ether,  chloroform,  and  alcohol,  which  yields  on  evapora- 
tion a  soft  greenish  brown  resin  resembling  the  oleoresin  of  male  fern. 
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a  long  time  was  the  best  in  the  market,  is  that  prepared  by  M.  Boudault.  His 
process  is  as  follows.  The  rennet  bags  of  sheep,  quite  fresh,  are  opened,  turned 
inside  out,  and  washed  by  a  gentle  stream  of  water;  the  mucous  membrane  is  then 
scraped  off,  bruised  in  a  mortar  so  as  to  rupture  the  cells,  and  digested  for  twelve 
hours  in  pure  water.  The  infusion  thus  obtained  is  precipitated  by  acetate  of  lead, 
and  the  precipitate,  consisting  of  pepsin  and  oxide  of  lead,  is  mixed  with  water  and 
decomposed  by  sulphuretted  hydrogen,  which  throws  down  the  lead,  leaving  the 
pepsin  in  solution.  The  filtered  liquid  is  evaporated,  at  about  37*7°  C.  (100° 
F.),  to  a  syrupy  consistence ;  after  which  sufficient  perfectly  dry  starch  is  added  to 
absorb  the  semi-liquid  matter,  and  bring  it  to  the  state  of  a  dry  powder.  Lactic 
acid  is  sometimes  added  in  small  proportion  to  the  liquid  before  evaporation,  and 
no  doubt  contributes  to  its  efficiency.  An  attempt  to  evaporate  to  dryness  might 
injure  the  preparation ;  and  at  best  a  matter  would  be  obtained,  strongly  disposed 
to  absorb  moisture,  and  consequently  to  undergo  putrefaction.  Starch  is  chosen  for 
the  solidification  of  the  syrupy  mass,  on  account  of  its  absorbent  property,  and  be- 
caiise  it  is  not  affected  by  the  digestive  power  of  the  pepsin.  If  properly  prepared, 
15  grains  of  Boudault's  pepsin,  with  the  aid  of  a  little  lactic  or  hydrochloric  acid, 
if  the  former  was  not  employed  in  the  process,  will  cause  the  solution  in  water  of 
four  times  its  weight  of  fibrin  at  the  temperature  of  the  human  body ;  and  the 
amount  of  starch  added  in  the  process  is  proportioned  to  this  result.  (P.  J.  Tr.,  xvi. 
472.)  Much  care  is  requisite  to  use  fresh  rennet  bags,  before  they  have  begun  to 
undergo  decomposition,  and  not  to  allow  the  temperature  used  in  evaporation  to  ex- 
ceed 37-7°  C.  (100°  F.).  It  is  asserted,  of  the  pepsin  of  Boudault,  that  it  has  the 
reactions  of  the  gastric  juice  above  referred  to,  and  is  fully  capable  of  replacing  that 
liquid  for  the  purposes  of  digestion.  It  may  be  given  either  with  or  without  lactic 
or  hydrochloric  acid  ;  the  addition  being  unnecessary  when  there  is  already  sufficient 
acid  in  the  stomach.  A  spurious  substance  has  been  sold  for  it,  but  may  be  dis- 
tinguished by  the  difference  of  its  reactions,  and  its  power  of  dissolving  fibrin.  The 
genuine  pepsin,  dissolved  in  water,  is  precipitated  by  acetate  of  lead,  tannic  acid, . 
and  strong  alcohol  ;  and  15  grains  of  it  should,  in  12  hours,  effect  the  solution  of 
a  drachm  and  a  half  of  boiled  white  of  esg,  or  chopped  meat,  in  half  a  fluidounce 
of  water,  at  37-7°  C.  (100°  F.).  (Ballard,  Med.  Times  and  Gaz.,  1857,  p.  177.) 
The  spurious  substance  is  destitute  of  these  properties.  Another  test  of  the  activity 
of  pepsin  is  its  power  of  coagulating  milk  ;  and  the  rapidity  with  which  it  produces 
this  effect,  and  the  quantity  required  to  produce  a  certain  degree  of  effect,  are  meas- 
ures of  its  efficiency.  The  process  of  M.  Boudault  was  essentially  adopted  in  the 
French  Codex.  In  the  Addendum  to  the  British  Pharmacopoeia,  the  plan  of  Prof 
Beale,  of  London,  was  preferred.  In  this  the  opened  stomach  of  a  recently  killed 
pig.  sheep,  or  calf  is  laid  upon  a  board  with  the  inner  surface  upwards,  any  adhering 
portions  of  food,  dirt,  or  other  impurity  removed,  and  the  exposed  surface  slightly 
washed  with  cold  water  ;  the  cleansed  mucous  membrane  is  then  to  be  scraped  with 
a  blunt  knife  or  other  suitable  instrument,  and  the  viscid  pulp  thus  obtained  is  to 
be  immediately  spread  over  the  surface  of  glass  or  of  glazed  earthenware  and  quickly 
dried  at  a  temperature  not  exceeding  37-7°  C.  (100°  F.).  The  dried  residue  is  to  be 
reduced  to  powder  and  preserved  in  a  stoppered  bottle.  This  pepsin  is  a  light  yellowish 
brown  powder,  having  a  faint,  but  not  disagreeable  odor,  and  a  slightly  saline  taste, 
without  any  indication  of  putrescence.  It  is  very  little  soluble  in  water  or  spirit. 
"  Two  grains  of  it  with  an  ounce  of  distilled  water,  to  which  five  minims  of  hydro- 
chloric acid  have  been  added,  form  a  mixture  in  which  100  grains  of  hard  boiled 
eggs,  in  thin  shavings,  will  dissolve  on  their  being  digested  together  for  about  4 
hours,  at  a  temperature  of  98°  F."  Br. 

The  U.  S.  Pharmacopoeia  recognized  pepsin  for  the  first  time  in  the  revision  of 
1880,  although  it  has  been  for  some  years  very  largely  used  by  the  American  pro- 
fession. Much  of  the  pepsin  thus  employed  was  obtained  from  Europe,  and 
was  of  very  various  quality,  most  of  it  being  heavily  loaded  with  starch  and 
some  of  it  containing  little  or  no  pepsin.  Several  American  brands  have,  however, 
been  put  upon  the  market,  which  are  superior  to  Boudault's  pepsin.  Various  pro- 
cesses also  have  been  recommended  for  obtaining  pepsin.     The  most  elaborate  and 
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valuable  investigation  of  the  subject  as  yet  made  is  that  of  Prof.  E.  Scheffer  (^A.J. 
P.,  1872).  He  found  that  various  salts,  such  as  the  sulphates  of  sodium  and  mag- 
nesium and  the  chloride  of  sodium,  precipitate  pepsin,  and  acting  upon  this  dis- 
covery devised  the  following  processes.  Mucous  membrane  of  the  pig's  stomach, 
dissected  off  and  finely  chopped,  is  macerated  in  water  acidulated  with  hydrochloric 
acid  for  several  days,  with  frequent  stirring.  The  strained  liquid,  if  not  clear,  is 
clarified  by  allowing  to  stand  for  24  hours  and  decanting.  Chloride  of  sodium  is 
then  thoroughly  mixed  with  it.  After  several  hours  the  floating  pepsin  is  skimmed 
from  the  surface  and  put  on  a  cotton  cloth  to  drain,  and  finally  submitted  to  strong 
pressure  to  get  rid  of  saline  solution.  This  pepsin,  when  air-dried,  is  very  tough, 
parchment-like  or  leathery,  varying  in  color  from  a  dim  straw-yellow  to  a  brownish 
yellow.  To  make  his  saccharated  iJepsln^  Prof  Scheffer  adds  sugar  of  milk  until 
a  powder  is  obtained,  10  grains  of  which  will  dissolve  120  grains  of  coagulated 
albumen.  Since  his  original  process,  he  has  increased  the  strength  of  saccharated 
pepsin,  and  the  U.  S.  Pharmacopoeia  requires  it  to  be  more  than  four  times  this 
strength.  Purified  pejisin  he  makes  by  redissolving  the  pepsin  in  acidulated  water 
and  precipitating  as  before,  immersing  the  product  when  perfectly  dry  in  pure  water 
for  a  short  time.  A  half  grain  of  this  dissolved  1500  grains  of  albumen  (^Ihid.,  p. 
784).  The  chemical  relations  of  pepsin  are  so  delicate  and  wide-spread  that  it  ought 
to  be  given  by  itself,  or  in  combination  only  with  an  insoluble  substance. 

Properties.  "  Saccharated  Pepsin  is  a  white  powder  of  a  slight  but  not  disagree- 
able odor  and  taste,  and  a  slightly  acid  reaction.  It  is  not  completely  soluble  in 
water,  leaving  floccules  of  pepsin  floating  in  the  solution,  which,  however,  dissolve 
on  the  addition  of  a  small  quantity  of  hydrochloric  acid.  Strong  turbidity  of  the 
acidulated  solution  indicates  the  presence  of  mucus,  which  also  imparts  to  the 
Saccharated  Pepsin  a  disagreeable  odor  and  taste,  and  will  eventually  impart  to  it 
an  ammoniacal  odor. 

"  1  part  of  Saccharated  Pepsin,  dissolved  in  500  parts  of  water  acidulated  with  75 
.parts  of  hydrochloric  acid,  should  digest  at  least  50  parts  of  hard-boiled  egg-albumen 
in  five  or  six  hours  at  a  temperature  of  38°  to  40°  C.  (100°  to  104°  F.)."  U.  S. 

Pepsin  should  always  be  administered  in  the  form  of  a  diluted  glycerite  (see 
Liquor  Pepsiiii),  or  of  the  saccharated  pepsin.  The  wines  and  elixirs  which  flood 
the  market  are  mostly  worthless  preparations.  It  is  well  to  combine  it  with  hydro- 
chloric acid,  and  the  powder  is  often  exhibited  with  advantage  in  infantile  diarrhoea 
with  the  subnitrate  of  bismuth.  With  these  exceptions  it  is  usually  preferable  to 
give  it  by  itself* 

Medical  Properties  and  TTses.  Pepsin  is  said  to  have  been  first  suggested  as 
a  remedy  by  Dr.  Corvisart,  of  Paris  (Journ.  de  Pharm.,  xxx.  169),  and  has  been 
very  largely  used  in  cases  of  various  character  in  which  the  digestive  powers  of 
the  stomach  have  failed,  for  the  purpose  of  supplying  the  place  of  the  natural  di- 
gestive ferment.  Any  influence  for  good  which  it  possesses  is  dependent  upon  its 
solvent  power,  which  is  a  measure  of  its  value.  The  usual  dose  of  pepsin  is  ten 
to  fifteen  grains,  and  it  is  plain  that  the  solvent  power  of  such  an  amount  is  too 
trifling  to  be  of  much  value  in  sustaining  the  digestion  of  an  adult.  Further,  a 
great  portion  of  the  pepsin  which  has  been  exhibited  has  been  inert,  either  origi- 
nally or  from  the  method  of  its  administration  ;  and  in  the  great  majority  of  cases 
the  good  result  that  has  been  ascribed  to  the  pepsin  has  been  due,  not  to  it,  but  to 
the  regulation  of  the  diet  and  habits  of  the  patient  and  to  the  drugs  which  have 
been  exhibited  along  with  the  animal  ferment.     We  have  frequently  seen  pepsin 

*  Gastric  Juice  was  many  years  ago  employed  by  Dr.  P.  S.  Physick,  the  celebrated  surgeon  of 
Philadelphia,  with  considerable  success,  as  a  local  application  to  cancers  and  sloughing  ulcers,  with 
the  view  of  removing  the  dead  bone  and  flesh,  correcting  the  off"ensive  odor,  and  yielding  a  healthful 
stimulus  to  the  diseased  surface.  It  has  also  been  used  with  success,  by  Dr.  Ellsworth,  of  Hartford, 
Connecticut,  for  dissolving  a  portion  of  tough  animal  food,  which  had  become  impacted  in  the  oesoph- 
agus of  a  lad  affected  with  stricture  of  that  passage.  The  gastric  juice  of  a  pig  was  used.  (Bosl. 
Med.  and  Surg.  Jouni.,  April  17,  1856.)  The  inner  coat  of  the  gizzard  of  the  South  American 
ostrich  is  said,  in  the  state  of  powder,  to  be  used  in  Buenos  Ayres  as  a  remedy  in  dyspepsia  (E. 
S.Wayne,  A.  J.  P.,  March,  1868,  p.  128),  and  the  dried  crops  and  gizzards  of  chickens  and  turkeys 
have  long  been  used  in  some  portions  of  this  country  as  a  domestic  remedy.  For  an  account  of 
lietiuet,  see  Part  II. 
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given  to  adults,  and  have  rarely  seen  it  do  very  distinct  good  when  prescribed  by 
itself.  We  believe  that  its  value  has  been  vastly  overestimated,  that  it  has  been 
given  to  adults  in  ridiculously  small  doses,  and  that  at  least  half  a  drachm  (1  -95 
Gm.)  of  the  commercial  article  should  be  given  at  a  dose.  It  has  been  found  much 
more  certain  in  its  efiFects  in  the  feeble  digestion  of  infants  than  of  adults,  due  prob- 
ably to  its  being  administered  in  proportionately  much  larger  doses.  To  a  babe  six 
months  old,  suflfering  from  indigestion  and  consequent  diarrhoea,  five  grains  (0-33 
Gm.)  of  it  in  acidulated  water  may  be  given  after  each  feeding  with  a  rational  ex- 
pectation of  benefit. 

PETROLATUM.  U.  S.     Petrolatum.     [Petroleum  Ointment.'] 

(PET-KO-LA'TUM.) 

"A  semi-solid  substance,  consisting  of  hydrocarbons,  chiefly  of  the  marsh-gas 
series  [CigHj^;  etc. — Cj^Hj^;  etc.],  obtained  b^  distilling  off  the  lighter  and  more 
volatile  portions  from  American  Petroleum,  and  purifying  the  residue.  Melting 
point  about  40=^  C  to  51°  C.  (10-4°  F.  to  125°  F.),  the  first  constituting  the  softer, 
and  the  second  the  firmer  variety.  When  Petrolatum  is  prescribed  or  ordered,  with- 
out specifjing  its  meltina:  point,  the  low-melting  variety,  which  liquefies  at  about 
40°  C.  (104°  F.),  is  to  be  dispensed."    C.S. 

This  substance  has  of  late  years  acquired  considerable  importance,  under  various 
trade  names,  as  a  bland  neutral  body  well  fitted  to  take  the  place  of  lard  as  a  base 
for  ointments  and  for  other  purposes.  It  is  prepared  from  the  residuum  left  in  the 
stills  after  a  distillation  of  petroleum  in  vacuo,  or  from  the  residue  or  sediment  de- 
posited in  tanks  containing  crude  petroleum,  of  which  large  quantities  have  collected 
in  the  storing  tanks  in  the  oil  districts  of  Western  Pennsylvania.  The  substances 
known  commercially  as  cosmoline  (  Ungiientum  Petrojei)  and  vaseline  are  now  made 
on  a  large  scale  from  residuuras,  but  more  largely  from  what  are  termed  "  reduced 
oils,"  that  is,  crude  oils  from  which  the  lighter  iractions  (tho.se  included  under  the 
heads  of  benzin,  naphtha,  illuminating  and  paraffin  oils)  have  been  removed  by 
distillation.  This  process  of  reducing  would  leave  an  increasing  amount  of  black 
pyrogenous  products  in  the  residuum,  were  it  not  that  the  reducing  is  carried  out 
under  diminished  pressure,  by  what  is  termed  the  "  vacuum  process,"  in  which, 
moreover,  the  heat  is  not  applied  directly  to  the  still  bottoms,  but  by  means  of  coils 
of  pipe,  through  which  superheated  steam  is  made  to  pass.  These  reduced  oils  can 
be  brought  to  337"7°  C.  (640°  F.)  fire-test  without  acquiring  the  slightest  pyro- 
genous odor.  They  are  then  filtered  through  well-dried  bone-black,  in  chambers 
kept  at  a  temperature  of  from  433°  C  to  54-4°  C.  (110°  F.  to  130°  F.),  or  in 
some  cases  higher.  The  first  portions  of  the  filtrate  are  colorless,  and  then  pass 
from  a  light  straw  or  amber  color  to  a  color  red  by  transmitted  light  and  light  green 
by  reflected  light.  This  latter  is  known  as  "cylinder  stock,"  and  is  highly  prized 
as  a  lubricating  oil.  The  clearer  portion  of  the  filtrate  is  then  brought  to  the  proper 
melting-point,  if  necessary,  by  the  addition  of  pure  block  paraffin,  which  dissolves 
perfectly  in  the  warm  liquid  oil.  The  storing  tank  residue  is  purified  in  a  similar 
manner.  The  "  B.  S.  Oil,"  or  "  rod  wax,"  as  it  is  technically  termed,  is  placed  in 
a  still,  heat  applied,  and  after  the  lighter  products  have  distilled  over,  and  indica- 
tions of  congelation  are  noticed  when  a  portion  of  the  di<^tillate  is  allowed  to  cool,  the 
heat  is  withdrawn,  and  the  contents  of  the  still,  after  having  cooled,  are  transferred 
gradually  to  a  percolator  which  contains  recently  heated  animal  charcoal.  These 
products,  which  are  called,  in  addition  to  the  names  above  ^iven. pelrolhia,  deodoroline, 
etc.,  vary  considerably  in  odor  and  appearance,  due  to  modifications  in  the  method 
of  manufacture,  and  to  difference"  in  the  quality  of  the  crude  product.  Many  efforts 
have  been  made  to  economize  in  the  use  of  animal  charcoal,  as  the  large  quan- 
tity consumed  (which  is  rendered  almost  worthless)  adds  largely  to  the  cost  of  the 
finished  petrolatum.  A  somewhat  different  process  is  used  in  Germany;  the  crude 
product  is  derived  from  crude  ozokerite,  obtained  from  Alsace  and  Galicia,  or  Ameri- 
can residuum  is  sometimes  used.  1.  The  oil  is  heated  by  steam  to  about  30°  C. 
(86°  F.),  mixed,  at  this  temperature,  with  10  per  cent,  of  its  weight  of  sulphuric 
acid  of  60°  B.,  stirred  for  half  an  hour,  and  then  allowed  to  stand  at  rest  so  that  the 
69 
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carbonized  portions  may  separate.  2.  When  clear,  the  oil  is  washed  with  an  aqueous 
solution  of  bichromate  of  potassium,  whereby  any  remaining  excess  of  sulphuric  acid 
is  at  the  same  time  removed.  3.  The  residue  from  the  acid  treatment  is  mixed  with 
lime,  neutralized,  and  disposed  of  to  manure-factories.  4.  The  clear  oil  from  the 
second  step  of  the  process,  after  being  washed,  is  heated  by  steam  to  80°  C.  (176°  F.), 
mixed  with  10  per  cent,  of  its  weight  of  granular  animal  charcoal,  and  then  allowed 
to  stand  at  rest  to  permit  the  animal  charcoal  to  settle.  5.  After  the  latter  is  sepa- 
rated, the  liquid  portion  is  filtered  through  filters  heated  by  steam.  6.  The  residuary 
magma  of  animal  charcoal  is  subjected  to  hydraulic  pressure,  the  expressed  oil  filtered, 
and  the  solid  residue  again  used  in  the  next  operation,  a  suflScient  quantity  of  fresh 
animal  charcoal  being  added  to  make  up  for  any  loss  or  waste.  (^Pharm.  Centralhalle, 
1881,  No.  42  ;  K  R.,  Feb.  1882.) 

Chemical  Constitution.  Petrolatum  consists  mainly  of  the  higher  members  of 
the  parafiin  series,  but  undoubtedly  contains  also  the  higher  olefines.  These  may 
possibly  alter  in  time,  and  give  rise  to  rancidity,  although  this  is  not  certainly  estab- 
lished. The  paraSins,  which  make  up  the  bulk  of  it,  are  not  capable  of  direct  oxida- 
tion, and  are  therefore  not  aifected  by  atmospheric  influences.  As  given  in  the 
officinal  definition,  Petrolatum  contains  hydrocarbons  of  the  paraffin  series,  like 
CjgH3^,Ci,H3g,CjgH3g,  etc.,  up  probably  to  C32Hgg,  together  with  hydrocarbons  of  the 
olefine  series,  C,„H,„C„H„,,  etc.  These  latter  are  less  concrete  than  the  corre- 
sponding  paraffin  hydrocarbons,  and  give  Petrolatum  its  oleaginous  characters. 

Properties.  The  U.  S.  Pharmacopceia  describes  Petrolatum  as  "  a  yellowish  or 
yellow,  fat-like  mass,  transparent  in  thin  layers,  more  or  less  fluorescent,  especially 
when  melted,  completely  amorphous,  tasteless  and  odorless,  or  giving  off,  at  most, 
only  a  faint  petroleum  odor  when  heated,  and  having  a  neutral  reaction.  When 
gently  heated,  until  the  mass  is  almost  entirely  melted,  the  liquid  portion  has  a  sp. 
gr.  varying  from  0-835  to  0-860.  It  is  insoluble  in  water  ;  scarcely  soluble  in  alco- 
hol, or  in  cold  absolute  alcohol ;  but  soluble  in  64  parts  of  boiling  absolute  alcohol, 
and  readily  soluble  in  ether,  chloroform,  disulphide  of  carbon,  oil  of  turpentine, 
benzin,  benzol,  and  in  fixed  or  volatile  oils.  When  heated  on  platinum  foil,  it  is 
completely  volatilized  without  emitting  the  acrid  vapors  of  burning  fat  or  resin.  If 
5  Gm.  of  Petroleum  Ointment  be  digested,  for  half  an  hour,  with  5  Gm.  of  soda 
and  25  Gm.  of  water,  the  aqueous  layer  separated,  and  supersaturated  with  diluted 
sulphuric  acid,  no  oily  substance  should  separate  (abs.  of  fixed  oils  or  fats  of  vege- 
table or  animal  origin,  or  of  resin).  Liquefied  Petroleum  Ointment  agitated  with 
sulphuric  acid  of  sp.  gr.  1-540,  should  not  acquire  a  dark  color  within  two  hours 
(abs.  of  readily  carbonized  organic  impurities)."  IT.  S.  As  it  is  found  in  the  mar- 
ket, Petrolatum  varies  in  color,  odor,  and  melting  point ;  the  statement  that  is  fre- 
quently made  by  the  manufiicturers  that  it  is  unalterable  in  the  air  is  incorrect,  as 
we  have  frequently  noticed  that  exposure  to  light  and  air  causes  it  to  assume  a  dis.- 
agreeable  odor  resembling  that  of  crude  petroleum.  It  has  been  observed  to  have 
at  times  irritating  properties.  This  may  be  due  to  imperfect  removal  of  the  sul- 
phuric acid  or  similar  agents  used.  It  is  believed,  however,  that  the  presence  of  these 
impurities  is  rare. 

Medical  Properties.  Petrolatum  is  used  exclusively  as  a  bland  neutral  protective 
dressing,  and  as  a  substitute  for  fatty  materials  in  ointments.  Dr.  M.  M.  Griffith 
(iV".  P.,  May,  1880)  claims  that  the  crude  semi-solid  petroleum  {rod  wax),  as  it 
accumulates  on  the  casings,  etc.,  about  oil  wells,  is  an  invaluable  remedy  in  chronic 
bronchitis  and  incipient  phthisis.  It  is  readily  formed  into  3-grain  pills,  and  may 
be  given  until  it  produces  eructations.  He  has  used  the  following  formula  with 
advantage.  R  Petroleum  mass,  Si ;  Pulv.  Cubebae,  Pulv.  Doveri,  aa  5^1,  to  make 
pill  mass  (pills  5  grs.).  Huile  de  Gabian  is  a  similar  product,  which  has  long  been 
famous  in  France  as  a  remedy  in  lung  diseases. 

Paraffin.  This  name  was  originally  bestowed  by  Baron  von  Reichenbach  upon 
a  waxy  substance  obtained  through  the  destructive  distillation  of  wood.  He  derived 
it  from  parum,  a-ffinis,  and  thus  intended  to  indicate  its  very  neutral  character.  The 
name  is  now  popularly  applied  to  a  solid  white  diaphanous  substance  resembling  white 
wax,  which  is  made  by  distilling  the  residuum  obtained  from  the  refiners  of  petroleum 
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and  collecting  and  purifying  the  distillate.  According  to  Dr.  A.  W.  Miller  (^A.  J.  P., 
1874,  p.  1).  distillation  begins  at  1044°  C.  (220°  F.),  and  is  terminated  at  about 
298-8°  C.  (570°  F.).  The  product  is  a  thick,  unctuous  mass  at  ordinary  tempera- 
tures, but  it  liquefies  at  about  37-7°  C.  (100°  F.)  or  a  little  over.  It  has  the  pecu- 
liar iridescent  color  and  the  characteristic  odor  of  petroleum.  The  residue  of  the 
distillation  is  a  hard,  porous,  black  mass,  which  is  free  from  odor  and  presents  a 
close  analogy  to  the  ordinary  coke  of  the  gas  works.  In  the  yards  referred  to,  it  is 
in  fact  called  coke,  and  is  used  as  fuel  to  heat  the  stills.  The  distillate  is  next 
treated  with  from  4  to  5  per  cent,  of  sulphuric  acid.  After  removal  of  the  excess 
of  acid  by  carbonate  of  sodium,  the  oily  mass  is  introduced  into  bags  made  of  duck, 
each  of  which  holds  about  three  or  four  gallons.  A  number  of  these  are  then 
placed  horizontally  in  an  ordinary  screw  press,  being  superimposed  on  each  other  and 
separated  by  intervening  boards.  During  the  summer,  it  is  necessary  to  use  ice  in 
order  to  lower  the  temperature  and  prevent  too  much  loss  of  paraffin. 

The  oil  expressed  during  this  process  has  the  gravity  of  25° ;  it  is  known  as  heavy 
paraffin  oil.     It  can  be  readily  deodorized  and  ireed  from  unpleasant  taste. 

The  crude  paraffin,  when  taken  from  the  presses,  is  melted  and  run  into  moulds. 
It  is  now  of  a  light  yellowish  or  straw  color,  rather  soft,  and  still  having  the  odor 
of  petroleum.  In  this  state  it  is  sold  to  the  refiners,  who  further  purify  it,  in  order 
to  adapt  it  to  the  multitudinous  purposes  to  which  it  is  now  applied. 

The  refiners  subject  the  crude  article,  which  they  designate  as  tcax,  to  powerful 
hydraulic  pressure,  and  thus  obtain  therefrom  a  second  variety  of  paraffin  oil  of  about 
28°  gravity.  This  is  used  almost  exclusively  as  a  lubricator.  The  residue  is  further 
purified  by  treating  it  with  a  variety  of  gasolin  or  benzin  of  definite  density,  which 
is  specially  prepared  for  this  purpose.  Steam  is  also  called  into  requisition  in  order 
to  completely  deodorize  the  product. 

Paraffin,  in  its  pure  condition,  is  a  white,  waxy,  inodorous,  tasteless  substance, 
harder  than  tallow,  softer  than  wax,  with  a  specific  gravity  of  0877.  Its  melting 
point  is  variable,  depending  somewhat  upon  its  origin.  It  ranges  between  43°  C. 
and  65°  C.  (109°  F.  and  151°  F.).  An  ultimate  analysis  yields,  on  the  average, 
carbon  85  per  cent,  and  hydrogen  15  per  cent.  It  is  insoluble  in  water,  and  is 
indifferent  to  the  most  powerful  acids,  alkalies,,  and  chlorine,  and  can  be  distilled 
unchanged  with  strong  oil  of  vitriol.  Warm  alcohol,  ether,  oil  of  turpentine,  olive 
oil,  benzol,  chloroform,  and  bisulphide  of  carbon  dissolve  it  readily.  It  can  be  mixed 
in  all  proportions  with  wax,  stearin,  palmitin,  and  resin.  As  stearin  is  less  soluble 
in  benzol  than  paraffin,  Vogel  proposes  this  reaction  as  a  method  for  detecting  the 
adulteration  of  paraffin  with  stearin.   {Joy.) 

It  would  be  beyond  the  scope  of  this  work  to  give  all  of  the  uses  of  this  very 
valuable  substance.  The  largest  quantity  is  consumed  in  candles.  It  is  said  that 
meat  may  be  preserved  by  immersing  it  in  melted  paraffin.  Lemons  may  also  be 
preserved  in  this  way.  It  is  used  to  coat  paper  to  make  it  impervious  to  moisture, 
as  a  lubricator,  for  adulterating  chocolate  and  candies,  to  coat  pills,  etc. 

PHOSPHORUS.  U.S.,  Br.     Phosphorus. 

P;  31.  (PHOS'PHO-RUS.)  P;  31. 

"  Phosphorus  should  be  carefully  kept  under  water,  in  a  secure  and  moderately 
cool  place,  protected  from  light."  U.  S.  "A  non-metallic  element  obtained  from 
bones."   Br. 

Phosphore,  Fr.;  Phosphor,  G.;  Fosforo,  //.,  Sp. 

This  non-metallic  element  was  discovered  in  1669  by  Brandt,  an  alchemist  of 
Hamburg,  who  obtained  it  from  evaporated  urine  by  a  process  which  remained  a 
secret  until  1737.  As  thus  procured,  it  was  exceedingly  scarce  and  costly.  In 
1769,  the  Swedish  chemist  Gahn  discovered  it  in  bones,  and  shortly  afterwards 
published  a  process  by  which  it  might  be  extracted  from  them. 

Preparation.  Powdered  calcined  bones  (bone  phosphate  of  calcium)  are  digested 
for  twenty-four  hours  with  two-thirds  of  their  weight  of  sulphuric  acid  previously 
diluted  with  twelve  times  its  weight  of  water.  The  sulphuric  acid  separates  the 
greater  part  of  the  lime  from  the  phosphoric  acid,  and  precipitates  as  sulphate  of 
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calcium  ;  while  an  acid  phosphate  of  calcium  (CaH^(P0^)2)  remains  in  solution.  The 
liquid  is  then  strained  through  a  linen  cloth  to  separate  the  sulphate  of  calcium,  and 
afterwards  submitted  to  evaporation,  which  causes  a  fresh  precipitation  of  sulphate, 
to  be  separated  by  a  new  straining.  The  strained  solution  is  evaporated  to  a  syrupy 
consistence,  and  then  thoroughly  mixed  with  half  its  weight  of  powdered  charcoal, 
so  as  to  form  a  mass,  which  is  dried  by  being  heated  to  dull  redness.  At  this  tem- 
perature the  acid  phosphate  is  changed  into  metaphosphate  (Ca(P03)2)  by  the  loss 
of  two  molecules  of  water.  The  mass  when  cool  is  quickly  transferred  to  a  coated 
earthenware  retort,  furnished  with  an  adapter  of  copper,  bent  downwards  at  right 
angles,  so  as  to  enter  a  bottle  with  a  large  neck  containing  water,  which  should  rise 
about  two  lines  above  the  orifice  of  the  adapter.  The  bottle  is  closed  round  the 
adapter  with  a  cork,  which  is  traversed  by  a  small  glass  tube,  to  give  exit  to  the 
gaseous  products.  The  retort  is  heated  in  a  furnace,  furnished  with  a  dome,  in  the 
most  gradual  manner,  so  as  to  occupy  about  four  hours  in  bringing  it  to  a  red  heat. 
Afterwards  the  heat  is  pushed  vigorously,  so  long  as  any  phosphorus  drops  into  the 
water  ;  and  this  takes  place  generally  for  from  twenty-four  to  thirty  hours.  During 
this  part  of  the  process,  the  metaphosphate  is  decomposed ;  its  oxygen  combining 
with  the  charcoal,  and  the  liberated  phosphorus  distilling  over.  The  calcined  bones 
of  the  sheep  are  preferred  ;  as  they  contain  the  largest  proportion  of  phosphate  of 
calcium,  and  are  most  readily  acted  on  by  the  acid. 

M.  Cari-Montrand  proposes  to  obtain  phosphorus  by  passing  dry  hydrochloric 
acid  gas  over  a  mixture  of  equal  parts  of  bone-phosphate  of  calcium  and  finely  pow- 
dered charcoal,  contained  in  a  porcelain  tube,  to  which  a  glass  tube  is  attached, 
dipping  under  water.  Phosphorus  and  water  distil  over,  carbonic  oxide  is  evolved, 
and  chloride  of  calcium  is  left.  The  following  equation  explains  the  reaction : 
2Ca3(PO,\  +  5C,  +  12HC1  =  P,  +  lOCO  +  6H3O  +  (CuCI^V 

The  following  improved  process  for  obtaining  phosphorus  on  a  large  scale  is  given 
by  Hugo  Fleck,  of  Germany.  Clean,  broken  bones,  deprived  of  fat,  are  digested  in 
dilute  hydrochloric  acid,  which  gives  rise  to  the  formation  of  chloride  of  calcium,  and 
acid  phosphate  of  calcium,  CaHj(P0^)2.  Tiie  bone  cartilage,  remaining  undissolved 
by  the  acid,  is  used  for  preparing  gelatin.  The  solution  is  evaporated  in  pans  until 
its  sp.  gr.  is  about  1-4,  and  then  run  off  to  cool,  when  the  acid  phosphate  crystal- 
lizes. This  salt,  having  been  separated  from  the  mother-liquor  by  being  pressed 
between  cloths  and  dried,  appears  as  a  white  gritty  powder  with  a  pearly  lustre.  The 
dry  salt,  warmed,  and  mixed  with  a  fourth  of  its  weight  of  charcoal,  is  distilled  from 
clay  cylinders,  like  gas  retorts.  Every  five  cylinders  open  into  one  receiver,  shaped 
like  a  muffle,  and  contained  in  a  channel  through  which  water  flows.  The  residual 
bone- phosphate  of  calcium,  in  the  cylinders,  is  incinerated  upon  iron  plates  to  burn 
away  the  charcoal,  and  is  thus  saved  to  prepare  fresh  acid  phosphate.  By  this  pro- 
cess 100  lbs.  of  fresh  bones  yield  from  6  to  7  lbs.  of  phosphorus,  and  from  10  to  20 
of  gelatin ;  while  the  process  usually  pursued  gives  only  4  or  5  lbs.  of  phosphorus. 
(P.  J.  Tr.,  Sept.  1856,  p.  175.) 

Properties.  Phosphorus  is  a  semi-transparent  solid,  without  taste,  but -possessing 
an  alliaceous  smell.  When  perfectly  pure  it  is  colorless  ;  but  as  usually  prepared 
it  is  yellowish  or  reddish  yellow.  It  is  flexible,  and  when  cut  exhibits  a  waxy  lustre. 
It  is  said  by  M.  Bcettger  to  be  easily  pulverizable  by  agitation  with  a  solution  of 
urea.  {Journ.  de  Pharm.,  Juin,  1863,  p.  488.)  "  It  melts  at  44°  C.  (111-2°  F.), 
and  has  the  sp.  gr.  1-83  at  10°  C.  (50°  F.).  It  is  insoluble  in  water,  soluble  in  350 
parts  of  absolute  alcohol  at  15°  C.  (59°  F.),  in  240  parts  of  boiling  absolute  alco- 
hol, in  80  parts  of  absolute  ether,  in  about  fifty  parts  of  any  fatty  oil,*  and  very 
abundantly  soluble  in  disulphide  of  carbon,  the  latter  yielding  a  solution  which  must 
be  handled  with  the  greatest  care  to  prevent  danger  from  fire.  When  exposed  to 
the  air  it  emits  white  fumes,  which  are  luminous  in  the  dark,  and  have  an  odor 
somewhat  resembling  that  of  garlic.  On  longer  exposure  to  air  it  takes  fire  spon- 
taneously. If  3  Gm.  of  Phosphorus  are  digested  with  24  Gm.  of  nitric  acid  and 
18  Gm.  of  distilled  water  until  it  is  completely  dissolved,  the  solution  evaporated 

*  According  to  M.  A.  Vogel,  bisulphide  of  carbon  is  capable  of  dissolving  eighteen  times  its  weight 
of  phosphorus  without  losing  its  fluidity. 


PART  I.  Phosphorus.  1093 

until  no  more  nitrous  vapors  are  given  off,  then  diluted  with  distilled  water,  so  as  to 
weigh  about  36  Gm.,  and  hydrosulphuric  acid  gas  be  passed  through  the  larger 
portion  of  the  liquid,  heated  for  half  an  hour  to  about  70°  C.  (158°  F.),  and  after- 
ward until  the  liquid  cools,  there  should  not  appear  more  than  a  trifling  quantity  of 
a  lemon-yellow  precipitate  after  the  lapse  of  twenty-four  hours  (limit  of  arsenic). 
Ou  adding  test-soiution  of  chloride  of  barium  to  the  remainder  of  the  liquid,  not 
more  than  a  slight  opalescence  should  make  its  appearance  (limit  of  sulphur)."  U.  S. 
Its  pulverization  may  be  readily  effected  by  melting  it  in  hot  water,  and  agitating 
until  it  is  thoroughly  cooled ;  and  the  powder  is  obtained  finer  in  saline  solutions 
than  in  pure  water.  (Blondlot,  Journ.  de  Phartn.  et  de  Chim.,  4e  ser.,  i.  72, 
1865.)  It  takes  fire  at  37-7°  C.  (100°  F.),  melts  at  422°  C.  (108°  F.), and  boils 
at  287-7°  C  (550°  F.),  air  being  excluded.  During  its  combustion  it  combines 
with  the  oxygen  of  the  air,  and  forms  phosphoric  oxide.  On  account  of  its  great 
inflammability,  it  must  be  kept  under  water.  When  exposed  to  the  air  it  undergoes 
a  slow  combustion,  emitting  white  vapors,  which  are  luminous  in  the  dark.  It 
sometimes  contains  arsenic,  and,  therefore,  when  used  in  forming  medicinal  prepara- 
tions, should  be  tested  for  that  metal.  Dr.  C.  J.  Rademaker  obtained  out  of  100 
parts  of  phosphorus  about  one  part  of  arsenic.  {A.  J.  P.,  Nov.  1870.)  It  also 
occasionally  contains  antimony  and  sulphur.     The  latter  impurity  renders  it  brittle. 

When  phosphorus  is  kept  in  ordinary  water  it  becomes  covered  with  a  whitish 
layer,  of  the  nature  of  which  there  are  different  opinions,  it  being  considered  by  some 
a  hydrate  of  phosphorus,  by  others  as  an  allotropic  condition  of  that  element,  and 
by  others  again  as  partially  crystallized;  but  all  these  opinions  have  apparently  been 
disproved  by  M.  Ernest  Baudrimont,  who  seems  to  have  demonstrated  that  white 
phosphorus  is  entirely  identical  with  that  principle  in  its  ordinary  state,  and  results 
from  a  kind  of  erosion  of  the  surface,  owing  to  partial  oxidation  by  the  free  oxygen 
held  in  solution  by  the  water.  The  change  never  takes  place  in  water  entirely  de- 
prived of  air;  and  the  water  when  it  has  taken  place  holds  phosphorous  acid  in  solu- 
tion. (Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  17,  1866.) 

Prof.  Schroetter,  of  Vienna,  discovered  an  allotropic  form  of  phosphorus,  which 
he  called  red  or  amorphous  phosphorus.  It  is  formed  when  ordinary  phosphorus 
is  kept  long  at  a  temperature  between  215°  C.  (419°  F.)  and  250°  C.  (482°  F.), 
in  atmospheres  which  have  no  action  on  it,  or  in  closed  glass  tubes.  Red  phosphorus 
is  much  more  indifferent  than  the  ordinary  substance,  and  is  denser,  its  sp.  gr.  being 
211.  It  is  much  less  easily  acted  on  by  the  air  than  ordinary  phosphorus,  and  is 
insoluble  in  bisulphide  of  carbon,  alcohol,  and  ether,  in  which  ordinary  phosphorus 
is  soluble.  Solidified  from  the  fused  state,  it  is  brittle,  and  breaks  with  a  conchoidal 
fracture.  Its  hardness  is  considerable.  Obtained  by  distillation  in  a  non-acting  gas, 
it  is  mixed  with  ordinary  phosphorus,  from  which  it  may  be  freed  by  bisulphide  of 
carbon,  which  dissolves  the  ordinary  variety,  and  leaves  the  allotropic  as  a  deep  red 
amorphous  powder.  It  may  also  be  purified  by  shaking  it  with  a  solution  of  chloride 
of  calcium,  of  a  density  intermediate  between  that  of  red  and  ordinary  phosphorus, 
and  with  a  little  bisulphide  of  carbon.  The  red  variety  will  sink  to  the  bottom,  and 
the  ordinary  float  on  top  of  the  solution,  dissolved  in  the  bisulphide.  (JE".  I^lckles.) 
Red  phosphorus  when  pure  is  not  poisonous.  This  has  been  proved  beyond  a  doubt 
by  the  experiments  of  MM.  Reynal  and  Lassaigne,  and  of  MM.  L.  Orfila  and  Rigaut. 
.It  is  applicable  to  the  manufacture  of  lucifer  matches,  and  forms  a  much  safer  ma- 
terial than  ordinary  phosphorus.  It  does  not  take  fire  by  friction  at  common  tem- 
peratures, and,  therefore,  may  be  transported  with  the  greatest  safety.  It  has  been 
said  to  be  unchangeable  in  the  air ;  but  this  is  not  exactly  true,  as  proved  by  an 
observation  of  Mr.  T.  B.  Groves,  who,  having  set  aside  some  red  phosphorus  in  a 
bottle  that  was  not  air-tight,  observed  for  a  year  or  more  no  visible  change,  but 
found  at  length  that  it  had  become  decidedly  altered,  and  ascertained  that  oxidation 
had  taken  place,  with  the  result  of  forming  a  large  quantity  of  phosphoric  and 
phosphorous  acids,  in  the  proportion  of  5  mols.  of  the  former  to  2  of  the  latter. 
(P.  J.  Tr.,  June,  1865,  p.  621.)  Besides  the  white  and  red  forms  of  phosphorus, 
there  is  another,  called  the  black,  first  noticed  by  Thenard,  and  recently  investigated 
by  M.  Blondlot,  who  finds  that  it  is  pure  phosphorus,  and  its  production  owing  to 
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some  modification  in  the  mode  of  cooling,  when  it  has  been  in  the  liquid  state. 
(Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  i.  407,  1865.) 

Still  another  modification  of  phosphorus  has  recently  been  made  known  by  M. 
Hittorf,  who  obtained  it  by  heating  red  phosphorus  and  lead  together  in  a  close 
vessel.  The  lead  on  melting  dissolved  the  phosphorus,  and  on  cooling  deposited  it 
in  the  state  of  crystals,  resembling  the  crystals  of  arsenic.  In  this  form,  phosphorus 
is  a  conductor  of  electricity  ;  and  its  sp.  gr.  at  166°  C.  (62°  F.)  is  2-34.  M.  Hittorf 
distinguishes  it  by  the  name  of  metallic  phosphorus,  and  ranks  it  in  the  same  cate- 
gory with  red  phosphorus,  the  latter  differing  simply  in  being  amorphous.  ( Chem. 
News,  March  23, 1866,  p.  133.)  M.  Blondlot  has  succeeded  in  crystallizing  common 
phosphorus  by  means  of  sublimation,  operating  in  an  atmosphere  of  nitrogen. 
(Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iv.  321.)* 

Phosphorus  forms  with  oxygen  three  oxides :  phosphoric,  P2O.,  phosphorous, 
P2O3,  and  hypophosphorous,  P^O,  although  the  existence  of  the  latter  is  somewhat 
dubious.  Corresponding  to  the  first  of  these  are  three  acids,  known  as  orthophos- 
phoric  (tribasic  phosphoric),  HgPO^,  pyrophosphoric,  H^P^O^,  and  metaphosjihoric, 
HPO3.  The  first  of  these  is  formed  by  dissolving  P^Oj  in  boiling  water,  or  by  the 
action  of  nitric  acid  upon  phosphorus  itself;  the  second  by  the  heating  of  the  tri-basic 
phosphoric  acid  to  213°  C.  (415-4°  F.)  ;  and  the  third  by  the  ignition  of  the  tribasic 
variety,  or  by  dissolving  PjOg  in  cold  water.  To  the  second  oxide  corresponds  phos- 
phorous acid,  H3PO3,  although  it  cannot  be  formed  directly  from  the  oxide.  Tliis  is 
a  dibasic  acid,  containing  one  hydrogen  atom  not  replaceable  by  metal.  To  the  third 
oxide  corresponds  hypophosphorous  acid,  H3PO2.  This  acid  is  not  capable  either 
of  being  derived  directly  from  the  oxide.  It  is  monobasic,  containing  two  hydrogen 
atoms  not  replaceable  by  metal. 

Jlledical  Properties.  Phosphorus,  when  given  in  small  doses,  is  believed  by 
some  to  act  as  a  general  stimulant.  With  more  probability  it  is  believed  by  most 
neurologists  to  act  as  a  nutritive  stimulant  to  the  nervous  system.  Its  usefulness 
in  sexual  exhaustion,  in  failure  of  the  mental  powers  from  similar  causes,  and  in- 
deed in  all  forms  of  exhaustion  of  the  nerve-centres,  when  no  organic  lesion  has 
occurred,  seems  unquestionable ;  and  it  may  even  be  used,  with  hope  of  advantage, 
in  cerebral  softening.  It  is  sometimes  of  service  in  neuralgia,  and  has  been  em- 
ployed, with  asserted  advantage,  in  mania,  melancholia,  and  in  chronic  eczema, 
psoriasis,  and  other  affections  of  the  skin.  When  taken  in  large  doses  it  is  a  deadly 
poison.  The  symptoms  usually  do  not  manifest  themselves  until  some  hours  after 
the  ingestion  of  the  phosphorus.  General  malaise  now  becomes  very  pronounced, 
and  is  soon  accompanied  by  nausea,  abdominal  pain,  and  vomiting  of  food,  mucus, 
and  bile.  On  the  second  and  third  day  the  vomiting  is  apt  to  cease,  but  the  ab- 
dominal tenderness  remains,  and  there  is  some  fever.  Jaundice  also  sets  in,  both 
the  conjunctiva  and  the  urine  betraying  its  onset.  The  yellow  color  rapidly  involves 
the  whole  surface.  Early  in  the  poisoning  there  is  often  great  anxiety,  restlessness, 
headache,  and  giddiness,  but  now  delirium  appears,  wild,  erotic,  or  low  and  mut- 
tering. Severe  vomiting  of  a  coffee-ground  liquid,  free  from  bile  and  similar  to 
the  black  vomit  of  yellow  fever,  is  now  present ;  the  urine  is  scanty  and  albu- 
minous, often  with  tyrosine  and  leucine  in  it,  or  it  may  finally  be  suppressed. 
The  temperature  falls  markedly,  and  the  patient  sinks  into  a  coma  which  ends  in 
death.  After  death  a  peculiar  fatty  degeneration  is  found  affecting  almost  all  the  soft 
tissues.    The  parts  which  suffer  first  are  the  liver,  the  gastro-intestinal  mucous  mem- 

*  Liquid  Phosphorus.  A  clnira  has  been  advanced,  by  Prof.  E.  J.  Houston,  to  the  discovery 
of  another  allotropic  form  of  phosphorus  characterized  by  being  in  the  liquid  state.  Pure  phos- 
phorus was  boiled  repeatedly  in  strong  solution  of  hydrate  of  potassa,  water  being  ocensionnlly 
adaed  to  supply  that  lost  by  evaporation,  and  care  taken  cautiously  to  stir  the  liquid  during  the 
process.  After  five  or  ten  minutes,  the  melted  phosphorus  is  washed  by  a  stream  of  pure  wafer 
replacing  the  alkaline  solution,  and  removing  all  the  hypophosphites  as  well  as  liquid  and  gaseous 
hydrides  of  phosphorus  that  might  have  been  formed.  The  liquid  phosphorus  is  now  in  what 
is  believed  to  be  a  hitherto  unnoticed  allotropic  modification.  Its  peculiarity  is  that  of  retaining 
the  liquid  form  indefinitely  at  temperatures  very  considerably  below  the  melting  point  of  ordinary 
phosphorus.  A  small  portion  in  a  test  tube  solidified  at  3-3°  C.  (.38°  F.).  Another  peculiarity  is 
that  it  is  not  oxidized  on  exposure  to  the  air,  and  consequently  does  not  shine  in  the  dark.  {A.J.  P., 
March,  1874,  p.  112  j  from  the  Journ.  0/ the  Franklin  Institute.) 
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brane,  and  the  kidneys.  Very  often  the  heart-muscle  is  also  disorganized.  The 
liver  is  always  yellow,  its  cells  engorged  with  fat  globules.  At  first  it  undergoes 
decided  enlargement,  but  if  the  patient  lives  long  enough  it  atrophies.  Both  in  its 
symptoms  and  in  its  lesions  phosphorus  poisoning  so  closely  resembles  acute  atrophy 
of  the  liver  that  only  by  detecting  it  in  the  matters  vomited,  in  the  excretions,  or  in 
the  tissues  of  the  body,  can  a  positive  diagnosis  be  made.  M.  Poulet  (  Gaz.  Med.  de 
Paris,  Aug.  1872)  states  that  hypophosphorous  acid  can  be  detected  in  the  urine 
by  heating  the  latter  with  nitric  acid  to  dryness ;  if  the  acid  be  present,  as  the  latter 
condition  is  approached  there  is  a  sudden  outburst  of  flame. 

E.  Mitscherlich  gives  the  following  as  a  delicate  test  for  phosphorus.  The  sus- 
pected substance  is  distilled  with  sulphuric  acid  and  water  from  a  flask,  by  means 
of  a  tube  bent  twice  at  right  angles,  into  a  vertical  cooling  tube,  passing  through 
the  bottom  of  a  wide  glass  cylinder  filled  with  water,  which  is  constantly  kept  cold 
by  passing  cold  water  in  at  the  bottom,  while  the  warm  water  escapes  at  the  top. 
Under  the  cooling  tube  is  placed  a  vessel  to  receive  the  distillate.  If  phosphorus 
be  present,  its  vapor,  mixed  with  steam,  distils  over,  and  gives  rise  to  a  distinct 
luminous  appearance,  visible  in  the  dark,  at  the  point  where  it  enters  the  cold  part 
of  the  cooling  tube.  The  presence  of  alcohol  and  ether  prevents  the  occurrence  of 
the  luminous  appearance  until  they  have  distilled  over.  Oil  of  turpentine  has  the 
same  efi'ect  permanently,  but  is  not  likely  to  be  present  in  medico-legal  cases.  {Am. 
Journ.  of  Med.  Sci.,  July,  1856,  p.  280  ;  from  the  Lancet.)  This  test  acts  equally 
well  in  the  presence  of  fatty  matters,  as  has  been  shown  by  M.  de  Vrij.  Roussin 
finds  that  the  presence  of  free  butyric  acid  prevents  the  luminous  appearance  of 
the  phosphorus.  After  neutralization  with  potassium  carbonate,  however,  it  can 
be  seen.  (Sounenscheio,  Gericht.  Chem.,  1881,  p.  27.)  L.  Hofmann  gives  the 
following  method  of  detecting  phosphorus  in  the  viscera  in  cases  of  poisoning. 
The  viscera,  mixed  with  water  and  a  little  sulphuric  acid,  are  distilled  until  two 
drachms  of  liquid  are  obtained ;  to  this  a  few  drops  of  sulphide  of  ammonium 
(ammonium  sulphydrate)  are  to  be  added,  and  the  liquid  is  to  be  evaporated  to 
dryness  in  a  porcelain  dish.  If  phosphorus  be  present,  in  the  minutest  quantity,  a 
drop  of  solution  of  ferric  chloride  will  produce  a  deep  violet  and  brownis;h,  though 
evanescent,  color.  (67<em.  A^ews,  Feb.  3,1865,  p.  53.)  In  addition  to  Mitscher- 
lich's  test,  Dusart's  is  also  used.  Tiiis  consists  in  passing  pure  hydrogen  gas, 
evolved  in  a  separate  vessel,  through  the  solution  supposed  to  contain  phosphorus, 
which  solution  has  been  previously  warmed  to  about  5U°  C.  The  gas  then  is  allowed 
to  issue  from  a  fine  jet  and  is  lighted.  If  phosphorus  be  present,  the  flame  shows  a 
green  color  in  the  centre. 

The  treatment  of  phosphorus  poisoning  consists  simply  in  administering  the  an- 
tidotes as  soon  as  possible.  Oil  of  turpentine  was  originally  proposed  by  Andant. 
After  much  discussion,  it  has  been  finally  determined  that  whilst  the  pure  oil  has 
no  effect  upon  phosphorus,  the  acid  French  oil  of  European  commerce  forms  with 
it  a  crystalline,  spermaceti-like  mass.  This  is  soluble  in  ether,  alcohol,  and  alkaline 
solutions,  and  has  received  the  name  of  turpentine-pliosphoric  acid.  It  is  said  to 
be  eliminated  by  the  kidneys  unchanged,  and  to  exert  no  deleterious  influence. 
Kohler  asserts  that  when  German  oil  has  not  been  rectified  for  some  time,  it  acta 
upon  phosphorus.  He  believes  that  the  oil  acts  partly  by  oxidizing  the  poison,  and 
partly  by  converting  it  into  the  harmless  turpentine-phosphoric  acid.  One  part 
of  the  oil  must  be  given  for  0*01  part  of  the  phosphorus.  The  ordinary  American 
oil  of  turpentine,  as  well  as  the  Canada  Balsam,  appears  to  be  of  no  antidotal  value 
in  phosphorus  poisoning. 

As  was  pointed  out  by  MM.  Eulenberg  and  Guttmann,  phosphorus  in  a  solution 
of  a  soluble  salt  of  copper  becomes  immediately  black,  owing  to  the  formation  of  a 
phosphide  of  the  metal.  Prof  Bamberger  asserts  that,  whilst  this  change  is  very 
rapid,  that  induced  by  turpentine  is  a  slow  one,  and,  from  an  elaborate  series  of 
experiments  upon  animals,  he  concludes  that  copper  is  much  the  more  valuable  and 
certain  antidote.  In  human  poisoning,  then,  sulphate  of  copper  should  be  given  in 
dilute  solution,  three  grains  (0-20  Gm.)  every  five  minutes  until  vomiting  is  induced. 
After  this,  if  the  French  oil  be  accessible,  it  may  be  given  freely  in  emulsion. 
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Otherwise,  sulphate  of  copper,  with  opium  to  restrain  the  emesis,  should  be  ad- 
ministered in  such  doses  as  the  stomach  will  retain.  Sulphate  or  citrate  of  mag- 
nesium should  be  used  as  a  quickly-acting  purge,  and  symptoms  as  they  arise  should 
be  judiciously  treated. 

From  experiments  on  dogs  poisoned  by  phosphorus,  MM.  L.  Orfila  and  Rigaut 
have  shown  that  putrefaction  is  remarkably  retarded.  In  a  case  of  chronic  poison- 
ing from  the  copious  inhalation  of  phosphorus  vapor,  the  principal  results  were  a 
gradual  decay  of  the  sexual  function,  and  paralysis,  terminating  in  death  at  the  end 
of  three  years.  Partial  or  general  paralysis  is  a  not  uncommon  result.  {^Lancet, 
July  7,  1866,  p.  23.) 

The  dose  of  phosphorus  is  the  y^th  to  the  ^J^th  of  a  grain  (0-0006  to  00008 
Gm.).  Much  larger  doses  than  these  have  been  given,  but  have  in  various  cases 
produced  unpleasant  symptoms.  The  usual  form  for  exhibiting  phosphorus  is  in 
oily  solution.  The  ofiicinal  oleum  phosphor  at  um  is  an  excellent  preparation,  which 
should  be  administered  in  aromatized  emulsion.  The  taste  of  camphor  covers  that 
of  phosphorus  very  effectively.  M.  Tavignot  gives  pills  made  from  an  oleaginous 
solution  of  phosphorus.  One  and  a  half  grains  are  dissolved,  by  means  of  a  water- 
bath,  in  two  drachms  of  almond  oil ;  the  solution  is  made  into  a  pill  mass  by  mixing 
it  with  two  drachms  of  almond  oil  soap  and  a  sufficient  quantity  of  an  inert  powder  ; 
and  the  mass  is  divided  into  100  pills.  From  two  to  four  of  the  pills  may  be  taken 
daily.  (Journ.  de  Pharm.,  Aout,  1863,  p.  137.)  Great  caution  is  necessary  in  the 
exhibition  of  phosphorus,  and  its  effects  should  be  closely  watched.  It  ought  never 
to  be  given  in  substance.* 

Off.  Prep.  Acidum  Phosphoricum,  U.  S.;  Oleum  Phosphoratum,  U.  S.,  Br.; 
Piiulae  Phosphori,  U.  S. 

PHYSOSTIGMA.  U.  S.    Physostigma.    [Calabar  Bean.'] 

(PHY-SO-STIG'MA.) 

"  The  seed  of  Physostigma  venenosum.  Balfour.  {Hat.  Ord.  Leguminosae,  Pa- 
pilionaceae.)"  U.  S.  "  The  seed  of  Physostigma  venenosum  (Balfour,  Trans.  Royal 
Soc.  Edinb.,  vol.  xxii.  p.  305),  Western  Africa."  Br. 

Physostigmatis  Faba,  Br.;  Calabar  Bean;  Faba  Calabarica,  P.G.;  Feve  de  Calabar,  Fr.; 
Kalabarbohne,  G. 

Gen.  Ch.  Inflorescence  axillary ;  on  pendulous  multifloral  racemes ;  rachis  of 
each  raceme  zigzag.  Calyx  campanulate,  four-cleft  at  apex,  the  upper  division 
notched,  its  segments  ciliated.  Corolla  papilionaceous,  curved  in  a  crescentic 
manner.  Stamens  ten,  diadelphous.  Pistil  more  than  one.  Stigma  blunt,  covered 
by  a  ventricular  hood,  extending  along  the  upper  part  of  the  convexity  of  the  style. 
Legume  dark  brown  and  straight,  elliptico-oblong,  with  an  apicular  curved  point, 
and  outer  and  inner  integuments  easily  separable.  Seeds  two  or  three,  separated 
by  a  woolly  substance  [half  surrounded  by  a  deeply-grooved  hilum].  Balfour. 

Physostigma  venenosum.  Balfour,  Trans.  Roy.  Soc.  Edinb.,  xxii.  305  ;  Ed.  Med. 
Journ.,  July,  1863,  p.  34 ;  B.  &  T.  80.  This  is  a  climbing  plant,  with  a  ligneous 
stem,  mounting  on  trees  and  shrubs,  and  frequenting  especially  the  banks  of  streams, 

*  J.  Aehburton  Thompson's  Solution  of  Phosphorus.  Take  of  phosphorus,  one  grain  (0*065  Gm.)  ; 
absolute  alcohol,  five  fluidrachms  (18'4  C.c).  Dissolve  the  former  in  the  latter  by  gentle  heat,  and 
add  to  it  a  previously  warmed  mixture  of  one  and  a  half  fluidounces  (44-2  C.c.)  of  glycerin,  two 
fluidrachms  (7*4  C.c.)  of  alcohol,  and  forty  minims  (2'5  C.c.)  of  spiritus  menthaj  piperita;.  One 
fluidrachm  (3'75  C.c.)  of  this  solution  contains  -^  grain  (0002  Gm.)  of  phosphorus. 

Tinctura  Phosphori  ( Bellevue  Hospital).  Take  of  clean,  transparent  phosphorus,  thirty-two 
grains  (2"07  Gm.);  absolute  alcohol,  forty-six  fluidounces  (1360  C.c).  Digest  the  phosphorus  in 
the  alcohol  on  a  water-bath  in  a  flasJ^  provided  with  a  reflux  condenser,  until  solution  has  taken 
place.  Allow  the  solution  to  cool,  and  add  to  it  one  fluidounce  (29'5  C.c.)  of  essence  of  vanilla, 
and  three  fluidrachms  (11  C.c.)  of  oil  of  orange.  Finally,  make  up  the  bulk  with  absolute  alcohol 
to  forty-eight  fluidounces  (1416  C.c).  Twelve  fluidrachms  (44-2  C.c.)  of  this  solution  contain  one 
grain  (0-065  Gm.)  of  phosphorus.  [N.  R.,  April,  1876.) 

Phosphorus  Paste,  for  the  destruction  of  vermin,  is  made  as  follows.  Triturate  six  parts  of  phos- 
phorus and  one  part  of  sulphur  with  si.x  parts  of  water,  until  they  liquefy.  Then  mix  in  two 
parts  of  flour  of  mustard,  eight  parts  of  sugar,  and  twelve  parts  of  rye  flour,  with  the  aid  of  ten 
additional  parts  of  water,  and  stir  the  whole  so  as  to  form  a  soft  paste,  which  must  be  kept  in  pots 
closely  stopped.  {A.  J.  P.,  1855,  p.  473.) 
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into  which  it  often  drops  its  fruit  when  ripe ;  and  it  is  said  that  the  people  of  Cal- 
abar derive  their  supply  principally  from  the  borders  of  the  streams  down  which 
the  fruits  are  carried.  The  root  is  spreading,  with  numerous  fibrils,  often  having 
attached  to  them  small  succulent  tubers.  The  flowers  are  in  axillary,  multiflorous, 
pendulous  racemes.  The  corolla  is  papilionaceous,  of  a  pale  pink  color,  with  a  pur- 
plish tinge.  The  legume  when  ripe  is  about  seven  inches  long,  and  contains  two  or 
three  seeds.  It  ripens  at  all  seasons,  but  is  most  abundant  during  the  rainy  season 
from  June  to  September.  The  seeds  are  the  part  used.  The  plant  is  the  only  known 
species.  It  has  been  introduced  into  India  and  Brazil,  and  is  said  to  flourish  in  the 
latter  country. 

It  has  been  long  known  that  certain  poisonous  substances  were  used  as  an  ordeal, 
to  determine  the  guilt  or  innocence  of  accused  individuals,  among  the  negroes  of 
Western  Africa,  One  of  these,  called  the  ordeal  bean  of  Calabar,  from  the  region 
where  it  is  used,  was  brought  to  the  notice  of  the  scientific  public  by  Dr.  Daniell, 
in  a  paper  read  before  the  Ethnological  Society  of  Edinburgh  in  1846.  Consider- 
able attention  was  attracted  to  the  subject ;  and  specimens  of  the  bean  were  ob- 
tained by  Dr.  Cliristison  from  the  Gold  Coast.  These  were  planted  in  the  Botanical 
Garden  at  Edinburgh,  and  produced  a  perennial  creeper*  In  the  year  1S59,  speci- 
mens of  the  plant  were  sent  from  Calabar,  which  came  under  the  observation  of 
Dr.  Balfour,  of  Edinburgh,  who  was  thus  enabled  to  ascertain  its  botanical  character. 

Properties.  The  seed  is  about  the  size  of  a  large  horse-bean,  being  somewhat 
more  than  an  inch  in  length  by  three-fourths  of  an  inch  in  breadth,  with  a  very 
firm,  hard,  brittle,  shining  integument  of  a  brownish  red,  pale  chocolate,  or  ash-gray 
color.  The  shape  is  irregularly  kidney-form,  with  a  longer  convex  and  a  shorter 
concave  edge,  two  flat  sides,  and  a  furrow  running  longitudinally  along  its  convex 
margin  and  ending  in  an  aperture  near  one  of  the  extremities  of  the  seed.  Within 
the  shell  is  a  kernel  consisting  of  two  cotyledons,  weighing  on  an  average  about  46 
grains,  hard,  white,  and  pulverizable,  of  a  taste  like  that  of  the  ordinary  edible  legu- 
minous seeds,  without  bitterness,  acrimony,  or  aromatic  flavor.  "  Testa  granular, 
chocolate-brown,  with  a  broad,  black  groove  extending  over  the  entire  length  of  the 
convex  edge ;  embryo  with  a  short,  curved  radicle,  and  two  large,  white,  concavo- 
convex  cotyledons ;  inodorous ;  taste  bean-like.  On  moistening  the  embryo  with 
solution  of  potassa,  it  becomes  pale  yellow."  C  S.  The  bean  yields  its  virtues  to 
alcohol,  and  imperfectly  to  water.  The  shell  constitutes,  according  to  Dr.  Edwards, 
30  per  cent.,  the  kernel  70  per  cent.,  of  the  bean.  Jobst  and  Hesse  (Journ.  de 
Phami.,  Mars,  1864,  p.  277)  first  isolated  an  active  principle,  which  they  found 
exclusively  in  the  cotyledons.  They  obtained  it  by  exhausting  an  alcoholic  extract 
of  the  seeds  with  water,  adding  magnesia  to  neutralization,  which  is  indicated  by  the 
liquid  becoming  brown,  then  concentrating,  and  treating  with  ether.  The  ethereal 
solution  was  shaken  with  a  little  weak  sulphuric  acid.  The  liquid  separated  into 
two  layers ;  the  upper,  ethereal,  containing  no  alkaloid,  and  the  lower,  a  solution  of 
the  sulphate  in  water.  The  latter  was  separated,  treated  with  magnesia,  and  after- 
wards with  ether,  which  yielded  the  alkaloid  on  evaporation.  The  substance  thus 
obtained  they  proposed  to  name  physostigmine.  It  was  brown,  amorphous,  soluble 
in  ammonia,  soda,  ether,  benzol,  and  alcohol,  and  less  so  in  cold  water.  In  1867, 
Hesse  {Ann.  der  Chem.  Pharm.,  141,  82)  obtained  the  same  alkaloid  in  a  still  purer 
state,  perfectly  colorless  and  tasteless,  fusing  at  45°  C.  (113°  F.),  and  decomposing 
at  100°  C.  (212°  F.)  with  red  coloration.     He  gives  it  the  formula  Cj-H^^NjO,. 

In  1865,  Vee  and  Leven  {Comptes-Rendus,  60,  1194)  obtained,  by  treating  the 
seeds  in  nearly  the  same  manner,  an  alkaloid  to  which  they  gave  the  name  eserine, 
which  formed  colorless  tabular  crystals  of  a  bitter  taste,  melting  at  90°  C.  (194°  F.), 
readily  soluble  in  ether,  alcohol,  or  chloroform,  but  sparingly  soluble  in  water.  The 
identity  of  this  principle  with  the  purified  physostigmine  of  Hesse  is  assumed  by  some 
writers,  but  is  not  certainly  established.  The  solution  of  eserine  acts  quickly  on  the 
pupil,  and  a  drop  of  a  solution  containing  only  1  part  in  1000,  placed  within  the  eye- 
lids, causes  great  and  lasting  contraction.  Of  this  alkaloid  15  milligrammes  (-023 
gr.),  injected  under  the  skin  of  a  guinea-pig,  produced  palsy  of  the  hind  legs  in  five 
minutes,  and  death  in  half  an  hour,  with  dilatation  of  the  pupil  at  the  moment  of 
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death.  It  is  said  to  be  capable  of  destroying  life  by  absorption  from  the  conjunctiva. 
A  peculiarity  of  the  alkaloid  is  that  an  aqueous  solution  of  it,  or  of  one  of  its  salts, 
exposed  to  the  air  in  the  presence  of  potassa,  soda,  or  lime,  becomes  red,  owing  to 
the  absorption  of  oxygen.  The  coloring  matter  is  taken  up  by  chloroform.  The 
color  is  not  permanent,  but  gradually  changes  to  yellow,  green,  or  blue.  This  test 
will  detect  less  than  the  hundred-thousandth  part  of  the  alkaloid.  The  same  prop- 
erty is  possessed  by  the  alcoholic  extract  of  the  bean.* 

Harnock  and  Witkowski  in  1876  obtained  still  another  alkaloid,  which  they 
named  calaharine.  It  is  nearly  insoluble  in  ether,  and  differs  in  physiological 
character  from  physostigmine. 

Hesse  obtained  also  a  neutral  principle,  phytosterin,  by  exhausting  the  cotyledons 
with  petroleum  ether.  It  is  closely  allied  to  cholesterin,  but  its  chloroform  solution 
is  devoid  of  rotatory  power.  Its  formula  is  C^gH^^O  -\-  H^O,  and  its  melting  point 
is  133°  C.  (271-4  F.). 

Calabar  bean  has  been  used  from  time  immemorial  by  the  natives  of  Africa  as  an 
ordeal,  and,  when  given  by  their  head  men,  usually  proves  fatal  to  the  accused,  un- 
less free  vomiting  occurs.  A  draught  containing  19  seeds  pounded  and  infused  in 
water  is  said  to  have  killed  a  man  in  an  hour.  In  the  experiments  of  Dr.  Fraser, 
it  was  found  that  the  integuments  of  the  seeds,  as  well  as  the  shell,  are  distinctly 
purgative.  It  is  probable  that  in  the  fresh  bean  they  are  also  emetic,  and  that  the 
priests  or  chiefs  who  administer  the  ordeal  take  advantage  of  this  in  regulating  the 
effects  of  the  poison  to  suit  their  own  purposes  ;  sometimes,  however,  even  the  pure 
alkaloid  vomits.  (Gubler.)  The  effects  of  the  bean  upon  the  lower  animals  have 
been  laboriously  studied,  first  by  Prof.  Fraser,  of  Edinburgh,  and  since  by  numerous 
investigators.  The  most  pronounced  symptom  is  a  general  progressive  failure  of 
muscular  power,  which  affects  all  portions  of  the  body,  and  increases  until  the  ani- 
mal dies  of  paralytic  asphyxia.  Along  with  this  symptom  occur  muscular  tremors, 
diminished  reflex  action  and  contraction  of  the  pupil,  and  some  cardiac  disturbance. 
Neither  consciousness  nor  sensibility  is  affected  until  death  approaches.  The 
symptoms  caused  by  the  drug  in  man  are  similar  to  those  just  described.  Dr. 
Christison  took  about  12  grains  of  the  kernel,  which  in  fifteen  minutes  produced 
giddiness  and  a  feeling  of  torpidity,  followed  by  great  weakness  and  faintness,  pale- 
ness of  the  surface,  extreme  weakness  and  irregularity  of  the  pulse,  and  indisposition 
or  inability  to  make  voluntary  muscular  effort.  There  was  no  pain  or  other  uneasi- 
ness, except  the  feeling  of  prostration  and  some  nausea,  and  the  intellect  was  normal. 
In  two  hours  after  the  poison  was  swallowed,  drowsiness  occurred,  but  no  stupor. 
Dr.  Fraser  experienced  from  smaller  doses  effects  of  a  similar  character,  with  tem- 
porary dimness  of  vision.  The  heart  appears  to  be  somewhat  variously  affected, 
sometimes  acting  irregularly  or  tumultuously,  and  sometimes  less  frequently.  A 
peculiar  epigastric  sensation  is  generally  experienced  as  the  first  symptom,  about 
five  minutes  after  the  taking  of  the  medicine,  gradually  increasing,  and  becoming  at 
length  almost  painful.  This  continues  at  intervals  for  a  considerable  time,  is  after 
a  little  while  attended  with  dyspnoea,  and  then  dizziness  and  feebleness  of  the  ex- 
tremities are  experienced.     Seventy  cases  of  children  are  related,  who  ate  more  or 

*  A  sulphate  of  physostHjmine  or  eserine  is  obtained  by  M.  A,  Petit  in  tbe  following  manner.  A 
hydro-alcoholic  extract  of  the  bean  is  dissolved  in  four  parts  of  distilled  water,  and  the  solution 
filtered.  To  the  solution  is  added  one  gramme  of  bicarbonate  of  potassium  fir  every  20  grammes 
of  extract,  and  the  mixture  is  shaken  with  ether  in  excess.  The  ether,  which  takes  up  nearly  all 
the  alkaloid,  is,  after  a  few  minutes'  repose,  separated.  A  little  distilled  water  is  then  added,  and 
afterwards  sulphuric  acid  drop  by  drop  ;  the  liquid  being  shaken  after  each  drop,  and  tested  with 
litmus  paper  till  exactly  neutral.  After  standing,  the  aqueous  solution  is  separated  from  the  ether, 
which  nosv  contains  none  of  the  alkaloid.  This  ether  is  then  employed  as  before,  and  the  opera- 
tion repeated  three  or  four  times,  so  as  completely  to  exhaust  the  original  solution,  and  the  liquid 
obtained  each  time  is  added  to  the  last  watery  solution.  This  contains  the  sulphate  of  physostig- 
mine nearly  pure.  To  purify  this,  it  should  be  passed  through  the  same  process  as  the  original 
solution  of  the  extract.  The  resulting  solution  maybe  evaporated  to  crystallization  if  desired; 
but  usually  the  evaporation  is  carried  only  so  far  as  to  get  rid  of  all  the  ether  ])resent.  If  enough 
water  be  added  to  the  solution  to  make  as  many  grammes  as  there  were  dro])s  of  sulphuric  acid 
(H2SO4),  employed,  each  gramme  will  represent  one  centigramme  (•154.S  gr.)  of  the  alkaloid.  Of  a 
collyriuui  made  of  one  part  of  this  to  nine  parts  of  water,  a  drop  or  two  will  be  sufficient  to  act 
promptly  on  the  pupil.  (iV.  li.,  April,  1872,  p.  380.) 
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less  of  some  beans  on  their  arrival  from  Africa  at  the  wharves  of  Liverpool,  in  all  of 
whom  vomiting  was  brought  on  either  by  the  poison  itself,  or  by  emetics  adminis- 
tered, except  in  a  single  case ;  and  that  case  was  the  only  one  that  proved  fatal. 
The  nausea  and  vomiting  came  on  in  about  30  minutes ;  the  nervous  symptoms,  as 
trembling,  dizziness,  and  loss  of  muscular  power,  in  less  than  an  hour.  In  the  fatal 
case  four  kernels  had  been  eaten. 

The  results  of  experiments  upon  the  lower  animals  prove  that  the  palsy  and  loss 
of  reflex  activity  caused  by  Calabar  bean  are  due  to  a  depressant  action  upon  the 
motor  tract  of  the  spinal  cord  ;  the  brain,  sensory  tract  of  the  cord,  and  the  nerve- 
trunks  not  being  affected  by  the  poison.  The  muscular  twitchings  are  the  result 
of  a  direct  influence  upon  the  muscles  themselves,  although  the  poison  acts  much 
more  powerfully  upoa  the  spinal  centres  than  upon  the  heart ;  the  latter  viscus  does 
not  escape  its  influence.  By  small  doses  the  force  of  the  individual  cardiac  beats  Is 
greatly  increased,  although  their  frequency  is  diminished  and  the  arterial  pressure 
rises.  After  large  doses  there  is  cardiac  depression,  with  lower  arterial  pressure. 
The  mode  of  death  in  the  fatal  case  spoken  of  before  would  seem  to  indicate  that, 
in  man  at  least,  this  cardiac  depression  may  be  very  serious.  Upon  intestinal  peri- 
stalsis, and  probably  also  in  bronchial  movements,  the  bean  acts  as  upon  the  heart, 
in  small  doses  increasing,  in  large  doses  paralyzing,  functional  activity. 

When  a  preparation  of  Calabar  bean  is  applied  locally  to  the  eye,  it  causes  myosis, 
and  also,  according  to  Dr.  T.  A.  Robertson  (£fZ.  Med.  Journ.,  March,  1863),  con- 
traction of  the  ciliary  muscle  and  disturbance  of  accommodation,  by  virtue  of  which 
distant  objects  become  indistinct,  seem  nearer,  and  are  apparently  magnified,  the  eye 
being  far-sighted.  These  effects,  even  when  they  result  from  the  drug  taken  internally, 
are  evidently  produced  by  a  direct  action  of  the  alkaloid  upon  the  eye,  and  are 
probably  the  result  of  a  paralysis  of  the  peripheral  sympathetic  fibres,  though  it 
may  be  that  at  the  same  time  the  oculo-motor  nerve  terminations  are  stimulated. 

Therapeutic  Use.  From  its  extraordinary  sedative  influence  on  the  spine.  Cala- 
bar bean  would  seem  to  be  indicated  in  all  cases  of  abnormal  excitement  or  irritation 
of  the  spinal  marrow,  especially  in  tetanus  and  the  poisonous  effects  of  strychnine. 
Facts  have  not  yet  been  sufficiently  accumulated  to  justify  a  positive  statement  as 
to  its  therapeutic  virtues.  Yet  reports  are  somewhat  favorable  as  to  its  powers  in 
tetanus.  The  effect  of  the  drug  upon  intestinal  peristalsis  has  led  to  its  use  in 
"  phantom  tumor"  of  the  abdomen,  constipation,  and  other  affections  of  the  bowels 
dependent  upon  muscular  atony.  It  has  also  been  employed  with  great  asserted 
advantage  in  chronic  bronchitis. 

In  poisoning  by  Calabar  bean,  the  stomach  should  at  once  be  emptied  and  thor- 
oughly washed  out.  In  1864,  Dr.  Kleinwiichter  employed  atropine  in  a  case  with 
success,  and  by  the  researches  of  Bourneville,  and  especially  of  Fraser,  the  antag- 
onism between  the  two  poisons  has  since  been  thoroughly  established :  in  severe 
poisoning  by  physostigma,  atropine  should  be  administered  hypodermically,  in  doses 
of  from  one-sixtieth  to  one-fortieth  of  a  grain  (0-001  to  00015  Gm.),  repeated  at 
intervals  according  to  the  exigencies  of  the  case. 

The  bean  may  be  used  in  the  form  of  tincture  or  alcoholic  extract.  The  dose  of 
the  kernel  would  be  two  or  three  grains  (01 3-0-20  Gm.)  to  begin  with,  and  in- 
creased if  necessary.  But  it  is  seldom  used  in  this  way.  A  tincture  may  be  made 
with  alcohol,  of  which  five  minims  shall  represent  three  grains  of  the  bean,  and  a  tinc- 
ture of  this  strength  is  recommended  by  Dr.  Fraser.  (See  Tinctura  Phi/sostigmatis.) 
The  same  writer  obtained  about  4  per  cent,  of  extract  by  exhausting  the  kernel  with 
alcohol.  The  dose,  therefore,  of  alcoholic  extract  should  not  exceed  one  twenty- 
fourth  of  that  of  the  kernel,  or  about  one-eighth  of  a  grain  (0-008  Gm.).  In  tetanus, 
Dr.  Fraser  recommends  the  alcoholic  extract,  either  in  pill  or  dissolved  in  diluted 
alcohol,  in  the  proportion  of  32  grains  to  the  fluidounce.  He  advises  that  the 
treatment  should  be  commenced  by  subcutaneous  injection  with  one-third  of  a 
grain  (0  02  Gra.),  repeated  every  two  hours,  until  the  system  is  decidedly  affected, 
and  then  to  administer  the  remedy  in  three  times  the  dose  by  the  mouth.  (Am. 
Journ.  of  Med.  Sci,  Oct.  1868,  p.  563.)  An  alcoholic  extract  is  officinal,  of  which 
the  dose  is  from  one-sixteenth  to  one-sixth  of  a  grain  (OOO-1-O-Ol  Gm.). 
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For  application  to  the  eye,  Dr.  Robertson  employed  an  alcoholic  extract  mixed 
with  water  so  as  to  make  liquid  preparations  of  different  strengths,  one  minim 
representing  half  a  grain,  two  grains,  or  four  grains.  He  found  these  to  begin  to 
affect  the  power  of  accommodation  in  ten  minutes,  and  to  produce  the  full  effect  in 
20  or  30  minutes.  They  were  also  wholly  unirritating  to  the  eye.  They  did  not, 
however,  keep  well.  It  would  seem  best  to  keep  the  extract  perfectly  dry,  and  mix 
it  with  a  little  water  when  wanted.  This  extract  dissolves  freely  in  glycerin  ;  and 
a  solution  of  two  and  a  half  grains  in  100  minims  of  that  liquid  perfectly  pure  has 
been  found  to  answer  in  practice.  {P.  J.  Tr.,  July,  1863,  p.  26.)  Another  method 
of  application  is  to  impregnate  paper  by  immersing  it  three  or  four  times  in  a  con- 
centrated tincture  of  the  bean,  allowing  it  to  dry  after  each  immersion,  and  placing 
within  the  lower  lid  a  piece  of  the  paper  thus  prepared,  about  one-eighth  of  an  inch 
square.  Discs  of  gelatine  containing  definite  quantities  of  the  extract  are  some- 
times used  by  oculists. 

Off.  Prep.  Extractum  Physostigmatis,  U.  S,;  Tinctura  Physostigmatis,  U.  S. 

PHYSOSTIGMIN^  SALICYLAS.  U.  8.    Salicylate  of  Physostigmine. 

(PHY-SO-STIG-Mi'N^  SiL-I-CY'LAS.) 
Ci5  H21  N3  Oi  Ct  He  O3 ;  413.  C30  H21  N3  O4.  Cu  He  Oe ;  413. 

"  The  salicylate  of  an  alkaloid  prepared  from  Physostigma.  It  should  be  kept 
in  small,  dark  amber-colored,  well-stopped  vials,  in  a  dark  place."  If.  S. 

This  is  a  new  officinal  salt ;  it  has  been  introduced  into  the  Pharmacopoeia  in 
preference  to  the  sulphate  of  the  alkaloid  (see  page  1098)  on  account  of  its  greater 
stability.  Owing  to  the  greater  molecular  weight  of  salicylic  acid,  the  salicylate  can- 
not be  as  effective  as  the  sulphate  in  equal  quantities,  nor  is  it  as  soluble  in  water. 

Properties.  It  is  officinally  described  as  in  "  colorless,  shining,  acicular,  or  short, 
columnar  crystals,  gradually  turning  reddish  when  long  exposed  to  air  and  light, 
odorless,  having  a  bitter  taste,  and  a  neutral  reaction.  Soluble  in  130  parts  of 
water  and  in  12  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  30  parts  of  boiling  water, 
and  very  soluble  in  boiling  alcohol.  When  heated  on  platinum  foil,  the  salt  is  com- 
pletely dissipated.  The  aqueous  or  alcoholic  solution  of  the  salt,  when  exposed  to 
light  for  a  short  time,  turns  reddish.  On  adding  bicarbonate  of  sodium  to  the 
aqueous  solution,  shaking  with  ether  and  evaporating  the  ethereal  solution,  an 
amorphous  residue  is  obtained,  having  an  alkaline  reaction,  and  assuming,  when 
dissolved  for  some  time  in  water,  a  reddish  color,  which  disappears  on  the  addition 
of  sulphurous  acid,  but  returns  again  as  the  latter  evaporates.  On  concentrating 
the  aqueous  solution  which  has  been  shaken  with  ether,  to  a  small  bulk,  and  super- 
saturating with  sulphuric  acid,  a  bulky,  white  precipitate  is  obtained  which  re- 
sponds to  the  reactions  of  salicylic  acid.  (See  Acidum  Salicylicum.)"  U.  S. 

Medical  Properties.  This  salt  has  the  medical  properties  of  its  base ;  but  we  have 
never  known  of  its  administration,  and  the  dose  is  very  uncertain.  For  use  in  the 
eyes,  a  solution  of  one  or  two  grains  to  the  fluidounce  would  probably  be  of  suitable 
strength;  whilst  the  tentative  internal  dose  should  not  exceed  one-eightieth  of  a  grain. 

PHYTOLACaE  BACCA.  U.S.     Phytolacca  Berry.     [Poke  Berry.'] 

(PHY-TO-LiC'g^  BXc'CA— fl-to-lak'se.) 

*'  The  fruit  of  Phytolacca  decandra.  Linne.    {Kat.  Ord.  Phytolaccaceae.)"    IT.  S. 

Baisin  d'Amerique,  Fr.;  Aiuerikanische  Kermesbeere,  G. 

PHYTOLACCA  RADIX.  U.S.     Phytolacca  Boot.     [Poke  Root.-] 

(PHY-TO'LXc'g^  ka'dTx.) 
"  The  root  of  Phytolacca  decandra.  Linne.    (iVa<.  Ord.  Phytolaccaceae.)"    IT.  S. 

Racme  de  Phytolaque,  Fr.;  Kerruesbeerenwurzel,  G. 

Gen.  Gh.  Galyx  none.  Petals  five,  calycine.  Berry  superior,  ten-celled,  ten- 
seeded.      Willd. 

Phytolacca  decandra.  Willd.  Sp.  Plant,  ii.  822  ;  Bigelow,  Am.  Med.  Bot.  i.  39 ; 
Barton,  Med.  Bot.  ii.  213.   This  is  an  indigenous  plant,  with  a  large  perennial  root, 
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often  five  or  six  inches  in  diameter,  divided  into  two  or  three  principal  branches, 
soft,  fleshy,  fibrous,  whitish  within,  and  covered  with  a  brownish  cuticle.  The  steins, 
which  are  annual,  fi-equently  grow  to  the  height  of  six  or  eight  feet,  and  divide  into 
numerous  spreading  branches.  They  are  round,  very  smooth,  green  when  young, 
but  purple  after  the  berries  have  ripened.  The  leaves  are  scattered,  ovate-oblong, 
entire,  pointed,  smooth,  ribbed  beneath,  and  on  short  footstalks.  The  flowers  are 
numerous,  small,  and  in  long  racemes,  which  are  sometimes  erect,  sometimes  droop- 
ing. The  corolla  consists  of  five  ovate,  concave,  whitish  petals,  folding  inwards. 
The  germ  is  green.  There  are  ten  stamens,  and  the  same  number  of  pistils.  The 
raceme  of  flowers  becomes  a  cluster  of  dark  purple,  almost  black,  shining  berries, 
flattened  above  and  below,  and  divided  into  ten  cells,  each  containing  one  seed. 

The  poke  is  abundant  in  all  parts  of  the  United  States,  flourishing  along  fences, 
by  the  borders  of  woods,  and  especially  in  newly  cleared  and  uncultivated  fields. 
The  muck  thrown  up  from  the  ditche.«<  of  swamps  is  peculiarly  favorable  to  it ;  and 
a  bed  of  muck  may  almost  always  be  recognized  by  the  luxuriant  growth  of  poke 
with  which  it  covers  itself  It  also  grows  spontaneously  in  the  north  of  Africa  and 
the  south  of  Europe,  where,  however,  it  is  supposed  to  have  been  introduced  from 
America.  Its  flowers  begin  to  appear  in  July,  and  the  fruit  ripens  in  autumn.  The 
magnitude  of  the  poke-weed,  its  large  rich  leaves,  and  its  beautiful  clusters  of  purple 
berries,  often  mingled  upon  the  same  branch  with  the  green  unripe  fruit,  and  the 
flowers  still  in  bloom,  render  it  one  of  the  most  striking  of  our  native  plants.  The 
young  shoots  are  much  used  as  food  early  in  the  spring,  boiled  in  the  manner  of 
spinage.  The  ashes  of  the  stems  and  leaves  contain  a  very  large  proportion  of  potassa, 
yielding,  according  to  Braconnot,  not  less  than  •4'2  per  cent,  of  the  pure  caustic  alkali. 
In  the  plant  the  potassa  is  neutralized  by  an  acid  closely  resembling  the  malic,  though 
differing  from  it  in  some  respects.  The  leaves,  berries,  and  root  are  used,  but  the 
two  latter  only  are  mentioned  in  the  Pharmacopoeia.  The  root  is  most  active.  It 
should  be  dug  up  late  in  November,  cut  into  thin  transverse  slices,  and  dried  with 
a  moderate  heat.  As  its  virtues  are  diminished  by  keeping,  a  new  supply  should 
be  procured  every  year.  The  berries  should  be  collected  when  perfectly  ripe,  and 
the  leaves  about  the  middle  of  summer,  when  the  footstalks  begin  to  redden. 

The  berries  contain  a  succulent  pulp,  and  yield  upon  pressure  a  large  quantity  of 
fine  purplish  red  juice.  They  have  a  sweetish,  nauseous,  slightly  acrid  taste,  with 
little  odor.  They  are  officinally  described  as  "  a  depressed-globular,  dark  purple, 
compound  berry,  about  one-third  of  an  inch  (8  mm.)  in  diameter,  composed  of  ten 
carpels,  each  containing  one  lenticular,  black  seed."  U.  S.  The  coloring  principle 
is  evanescent,  and  cannot  be  applied  to  useful  purposes  in  dyeing,  from  the  difliculty 
of  fixing  it.  Alkalies  render  it  yellow  ;  but  the  original  color  is  restored  by  acids. 
The  juice  contains  saccharine  matter,  and,  after  fermenting,  yields  alcohol  by  distil- 
lation. 

The  dried  root  is  branched,  of  a  light  yellowish  brown  color  externally,  very  much 
wrinkled,  and,  when  in  transverse  slices,  exhibits  on  the  cut  surface  numerous  con- 
centric rings,  formed  by  the  projecting  ends  of  fibres,  between  which  the  intervening 
matter  has  shrunk  in  drying.  The  structure  internally  in  the  older  roots  is  firm 
and  almost  ligneous ;  the  color  yellowish  white,  alternatiog  with  darker  circular  lay- 
ers. The  fracture  is  fibrous,  the  wood-bundles  in  several  distinct,  concentric  circles. 
There  is  no  smell.  The  taste  is  slightly  sweetish,  and  at  first  mild,  but  followed  by 
a  sense  of  acrimony.  The  active  matter  is  imparted  to  boiling  water  and  alcohol. 
From  the  analysis  of  Mr.  Edward  Donnelly,  the  root  appears  to  contain  tannic  acid, 
starch,  gum,  sugar,  resin,  fixed  oil,  and  lignin,  besides  various  inorganic  substances. 
(.4.  J.  F,  XV.  169.) 

Claussen  {Pharmacist,  1879,  p.  466)  prepared  from  the  seeds  o^ Phytolacca  decan- 
dra,  by  extraction  with  alcohol,  evaporation  to  dryness,  and  taking  up  with  chloro- 
form or  ether,  after  washing  the  residue  with  petroleum  ether,  a  neutral  principle  in 
silky  lustrous  crystals,  insoluble  in  water,  soluble  in  alcohol,  ether,  and  chloroform, 
which  he  named  phyfolaccin. 

A.  Terail  {Compfes-Rendus.  91,  856)  obtained  from  the  berries  an  acid  (phyto- 
laccic  acid)  as  an  uncrystaliizable  yellowish  brown  mass  of  gummy  consistency.    It 
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was  soluble  in  water  and  alcohol,  slightly  soluble  only  in  ether,  of  acid  reaction,  and 
gelatinizing  with  hydrochloric  and  sulphuric  acids. 

Medical  Properties  and  Uses.  Poke  is  emetic,  purgative,  and  somewhat  nar- 
cotic. As  an  emetic  it  is  very  slow  in  its  operation,  frequently  not  beginning 
to  vomit  in  less  than  one  or  two  hours  after  it  has  been  taken,  and  then  continu- 
ing to  act  for  a  long  time  upon  both  the  stomach  and  bowels.  The  vomiting 
produced  by  it  is  said  not  to  be  attended  with  much  pain  or  spasm  ;  but  narcotic 
eifects  have  been  observed  by  some  physicians,  such  as  drowsiness,  vertigo,  and  dim- 
ness of  vision.  In  overdoses  it  produces  excessive  vomiting  and  purging,  attended 
with  great  prostration  of  strength,  and  sometimes  with  convulsions.  A  case  is  re- 
corded in  the  Stethoscope  for  March,  1852,  ii.  134,  by  Dr.  Geo.  F.  Terrill,  of  Han- 
over County,  Va.,  in  which  death  was  produced  in  a  woman  by  eating  a  double  hand- 
ful of  the  berries.  Free  purgation  followed  upon  the  first  day,  after  which  coma  set 
in,  with  great  prostration,  though  death  did  not  occur  until  after  the  sixth  day.  Dr. 
A.  W.  Griggs,  of  West  Point,  Georgia,  has  reported  the  case  of  a  child,  six  years 
old,  who,  after  having  swallowed  two  or  three  fluidrachms  of  a  tincture  of  the  root, 
was  seized  in  less  than  an  hour  with  tonic  spasm  of  the  muscles,  the  extremities 
being  stiff,  the  hands  clinched,  the  feet  extended  and  toes  flexed,  and  the  trunk  in 
a  condition  of  opisthotonus.  Under  the  application  of  cups  to  the  head  and  spine, 
cold  to  the  scalp,  and  a  sinapism  over  the  spine,  the  spasms  were  relieved,  and  re- 
covery took  place.  (^Atlanta  Med.  and  Surg.  Journ.,  July,  1866.)  If  there  was  no 
other  cause  to  which  these  symptoms  could  be  ascribed,  poke  root  must  be  considered 
as  having  before  unsuspected  powers ;  for,  though  considered  narcotic,  we  have  seen 
no  proof  from  any  other  source  that  it  is  a  spinal  irritant.  Poke  root  has  been  pro- 
posed as  a  substitute  for  ipecacuanha ;  but  the  slowness  and  long  continuance  of  its 
action,  and  its  tendency  to  purge,  wholly  unfit  it  for  the  purpose.  In  small  doses 
it  acts  as  an  alterative,  and  has  been  highly  recommended  in  the  treatment  of  chronic 
rheumatism.  Dr.  C.  S.  Fenner,  of  Memphis,  Tennessee,  has  found  it  highly  useful, 
as  an  internal  remedy,  in  granular  conjunctivitis,  especially  in  preventing  the  re- 
lapses to  which  the  affection  is  so  liable.  A  case  has  been  recorded  by  Dr.  Alexan- 
der, of  Tennessee,  in  which  an  obstinate  and  painful  tumor  on  the  face,  having  some 
of  the  characters  of  cancer,  disappeared  in  the  course  of  three  months  under  the  use 
for  that  time  of  a  fluid  extract  of  phytolacca,  given  for  the  cure  of  chronic  rheuma- 
tism, which  also  was  greatly  relieved  by  the  remedy.  Dilute  carbolic  acid  with 
glycerin  was  used  as  a  local  measure.  {M.  and  S.  Reporter,  May  14,  1870,  p.  422.) 
Dr.  Biggers,  of  La  Grande,  Oregon,  states  that  he  has  found  the  fluid  extract  of 
Phytolacca  an  excellent  remedy  in  inflamed  and  painful  mammae,  having  frequently 
employed  the  remedy,  and  invariably  with  success.  (iV.  R.,  July,  1873,  p.  403.) 
The  dose  of  the  powdered  root,  as  an  emetic,  is  from  ten  to  thirty  grains  (0-65-1 -95 
Gni.)  ;  as  an  alterative,  from  one  to  five  grains  (0065-0-33  Gm.).  A  saturated 
tincture  of  the  berries  may  be  given  in  rheumatic  cases,  in  the  dose  of  a  fluidrachm 
(375  C.c),  three  times  a  day.  Dr.  Fenner  uses  a  saturated  decoction,  of  which  he 
gives  a  wineglassful  (60  C.c.)  every  two  or  three  hours.  A  strong  infusion  of  the 
leaves  or  root  has  been  recommended  in  piles.  An  ointment,  prepared  by  mixing 
a  drachm  of  the  powdered  root  or  leaves  with  an  ounce  of  lard,  has  been  used  with 
advantage  in  psora,  tinea  capitis,  and  some  other  forms  of  cutaneous  disease.  Dr. 
H.  G.  Carey,  of  Dayton,  Ohio,  has  cured  three  cases  of  sycosis,  and  one  of  favus,  by 
the  local  use  of  a  decoction  of  the  root.  (  Va.  Med.  Journ.,  Aug.  1856,  p.  144.) 
It  occasions  at  first  a  sense  of  heat  and  smarting  in  the  part  to  which  it  is  applied. 
An  extract  made  by  evaporating  the  expressed  juice  of  the  recent  leaves  has  been 
used  for  the  same  purposes,  and  acquired  at  one  time  considerable  repute  as  a  rem- 
edy in  cancer. 

PICROTOXINUM.   U.S.    Picrotoxin. 

C9Hio04;182.  (PIC-RO-TOX-i'NUM.)  CisHioOs;  182. 

"  A  neutral  principle  prepared  from  tlie  seeds  of  Anamirta  paniculata.  Colebrooke. 
(Nat.  Ord.  Menispermaceae.)"  U.  S. 

This  is  a  new  officinal.    A  full  account  of  the  method  of  obtaining  this  principle 
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■will  be  found  in  Part  II.,  under  the  heading  of  Cocculus  Indicus.  We  append  here 
the  officinal  description  and  tests.  "  Colorless,  flexible,  shining,  prismatic  crystals, 
permanent  in  the  air,  odorless,  having  a  very  bitter  taste,  and  a  neutral  reaction. 
Soluble  in  150  parts  of  water  and  in  10  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  25 
parts  of  boiling  water,  and  in  3  parts  of  boiling  alcohol ;  also  soluble  in  acids  and 
in  solutions  of  the  alkalies.  When  heated  to  about  200°  C.  (392°  F.),  the  crystals 
melt,  forming  a  yellow  liquid ;  when  heated  on  platinum  fcC,  they  char  and  are 
finally  completely  dissipated.  Concentrated  sulphuric  acid  dissolves  Picrotoxin  with 
a  golden-yellow  color,  which  turns  violet-red  on  the  addition  of  a  trace  of  bichromate 
of  potassium.  When  mixed  with  3  times  its  weight  of  nitrate  of  potassium, 
moistened  with  sulphuric  acid,  and  then  treated  with  strong  solution  of  soda  in  ex- 
cess, Picrotoxin  assumes  a  brick-red  color  of  short  duration.  The  aqueous  solution 
should  remain  unaflFected  by  solutions  of  salts  of  mercury  or  platinum,  tannic  acid, 
iodide  of  mercury  and  potassium,  or  other  reagents  for  alkaloids  (abs.  of  and  diflFer- 
ence  from  alkaloids)."  U.  S. 

Medical  Properties.  The  physiological  action  of  this  drug  does  not  indicate 
that  it  is  of  practical  value,  and  we  know  of  no  reason  why  it  should  have  been 
introduced  into  the  Pharmacopoeia.  Planat  reports  sixteen  cases  of  true  epilepsy 
cured  by  a  saturated  tincture  of  cocculus,  given  in  doses  of  2  drops  (0*10  C.c),  twice 
a  day,  increased  until  30  drops  (15  C.c.)  were  given  ;  but  we  suppose  few  physicians 
will  be  credulous  enough  to  believe  his  report.  For  a  further  account  of  the  physio- 
logical and  medicinal  properties  of  picrotoxin,  see  Cocculus  Indicus,  Part  II. 

PILOCARPIX^  HYDROCHLORAS.  U.  S.     Hydrochhrate  of 

Pilocarpine. 

(PI-LO-CAB-Pi'XiE  HY-DKO-CHLO'BiS.) 
Cu  His  Na  O2.  HCI ;  244«4.  C33  H^  Na  d.  HCl ;  244-4. 

"  The  hydrochlorate  of  an  alkaloid  prepared  from  Pilocarpus.  It  should  be  kept 
in  small,  well-stopped  vials."  U.  S. 

This  is  a  new  officinal  alkaloidal  salt.  It  is  usually  obtained  by  the  process  given 
under  Pilocarpus  for  the  alkaloid  (see  page  1105).  Although  the  nitrate  is  more  fre- 
quently found  in  commerce  at  present,  the  hydrochlorate  has  been  preferred  for  in- 
troduction into  the  Pharmacopceia,  principally  because  of  its  more  ready  solubility 
in  water.  Schuchardt  notices  (iV.  R.,  May,  1881)  that  100  parts  of  boiling  water 
dissolve  6Q  parts  of  the  hydrochlorate  of  pilocarpine,  and  water  at  15°  C.  (59°  F.) 
dissolves  nearly  the  same  amount ;  of  alcohol  of  sp.  gr.  0-820  it  requires  7  parts 
for  solution  at  15°  C.  (59°  F.),  while  the  same  alcohol,  boiling,  easily  dissolves  2* 
parts  of  the  salt.  According  to  the  same  authority,  nitrate  of  pilocarpine  is  soluble 
at  15°  C.  (59°  F.)  in  8  parts  of  water.  At  100°  C.  (212°  F.)  it  has  the  same 
solubility  as  the  hydrochlorate.  It  requires  130  parts  of  alcohol  ofsp.gr.  0-820  at 
15°  C.  (59°  F.),  and  40  parts  of  boiling  alcohol  to  dissolve  it. 

The  hydrochlorate  of  pilocarpine  is  officinally  described  as  in  "  minute,  white 
crystals,  deliquesceut,  odorless,  having  a  faintly  bitter  taste,  and  a  neutral  reaction. 
Very  soluble  in  water  and  in  alcohol,  but  almost  insoluble  in  ether  or  chloroform. 
When  heated  on  platinum  foil,  the  crystals  melt,  and  are  finally  completely  dis- 
sipated. With  concentrated  sulphuric  acid,  the  crystals  yield^a  yellow  color,  with 
nitric  acid  (sp.  gr.  1-400),  a  faintly  greenish  violet  tint,  with  sulphuric  acid  and 
chromate  of  potassium,  an  emerald-green  color.  If  an  aqueous  solution  of  the  salt 
is  slightly  acidulated,  the  addition  of  water  of  ammonia  produces  no  precipitate. 
Solution  of  soda  produces  a  cloudiness  only  in  a  concentrated  solution.  The  aqueous 
solution  yields,  with  test-solution  of  nitrate  of  silver,  a  white  precipitate  insoluble 
in  nitric  acid,  but  soluble  in  ammonia."  U.  K 

Medical  Properties  and  Uses.  Pilocarpine  is  superior  to  jaborandi  in  the  cer- 
tainty of  its  action,  in  being  less  disagreeable,  and  probably  less  apt  to  nauseate. 
Weber,  Bardenhewer,  and  Auschmann  agree  that  0-3  of  a  grain  of  it  is  equal  to 
seventy-five  grains  of  the  best  leaves ;  but  this  is  probably  an  overestimate  of  its 
powers.     The  hydrochlorate  may  be  used  hypodermically  in  watery  solution  ;  the 
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commencing  dose  is  an  eighth  of  a  grain  (0-008  Gm.),  although  much  larger  doses 
are  sometimes  necessary.  A  solution  of  the  salt  is  sometimes  used  by  oculists  as  a 
myotic. 

PILOCARPUS.  U.S.     Pilocarpus.     ^Jahorandi.'] 

(Pi-LO-CAR'PyS.) 

"  The  leaflets  of  Pilocarpus  pennatifolius.  Lemaire.     {Nat.  Ord.  Rutacege,  Xan- 

thoxylese.)"  U.S. 

Gen.  Ch.  Calyx  short,  subentire  or  four-  to  five-dentate.  Petals  four  to  five, 
triangular,  ovate,  coriaceous,  very  open,  reflexed,  valvate  or  slightly  imbricate.  Disk 
annular,  aggregated  with  the  ovary  or  almost  obliterated.  Stamens  four  to  five,  in- 
serted below  the  disk,  with  subulate  filaments.  Ovary  four-  to  five-lobed,  immersed 
in  the  disk,  smooth,  four-  to  five-locular.  Styles  simple  or  six-parted  to  the  base. 
Stigmata  five-lobed,  distinct,  loculicidally  two-valved,  one-seeded,  with  the  endocarp 
loose.  Seeds  ovate,  exalbuminous,  with  membranaceous  testa ;  radicle  shorter  than, 
and  retracted  between,  the  thick  cotyledons.     Bentham  &  Hooker. 

The  words  Jaborandi,  laborandi,  and  Jamborandi  are  used  in  Brazil  in  a  generic 
sense  to  designate  various  pungent,  sudorific  plants.  Among  the  chief  of  these  are 
Piper  nodosum,  P.  citrifolium,  and  P.  reticulatum.  Under  the  same  title  Dr.  Cou- 
tinho  (Journ.  de  Pharm.,  4e  ser.,  xx.  51)  has  introduced  into  Europe  a  drug  which 
is  composed  of  the  leaves  of  one  or  more  species  of  rue.  There  has  been  a  good 
deal  of  discussion  as  to  the  exact  botanical  relations  of  these  leaves,  although  all  are 
agreed  that  they  belong  to  a  Pilocarpus.  Marlius  is  said  (^A.J.  P.,  1875,  p.  73), 
in  his  Flora  Brasiliensis,  to  divide  the  pinnate-leaved  species  of  the  genus  into 
those  with  smooth  and  those  with  hairy  leaves.  In  the  original  specimens  of  Dr. 
Coutinho,  and  also  in  other  specimens  received  from  the  doctor's  family  by  Surgeon 
F.  V.  Grreene,  U.S.N.,  some  of  the  leaves  are  hairy,  although  most  of  them  are 
smooth.  Either,  then,  there  are  two  species  represented,  or,  as  Dr.  Greene  surmises 
(^Phila.  Med.  Times,  vi.),  the  hairiness  is  not  a  specific  character.  In  P.  selloanus, 
Engl.,  a  smooth-leaved  species,  the  peduncles  and  pedicels  are  long  and  slender; 
whilst  in  P.  pennatifolius,  and  also  in  the  jaborandi  plant,  they  are  shorter  and 
thicker. 

Properties.  The  following  description  of  the  drug  is  adapted  from  that  of  Dr. 
F.  V.  Greene,  U.S.N.,  who  had  unquestionable  specimens  of  the  original  jaborandi  of 
Coutinho.  The  package  contained  several  stems  branched  at  an  angle  of  about  20°  ; 
these  branches  being  furnished  with  alternate  leaves,  which  are  impari-pinnate,  with 
from  two  to  five  opposite  leaflets  (Planchon  has  met  with  leaves  having  as  many  as 
seven,  nine,  and  more  rarely  eleven  leaflets),  articulated  to  the  rachis  by  short 
petiolules,  thickened  at  the  base.  The  leaflets,  which  are  coriaceous  in  texture, 
vary  considerably  in  size  and  outline.  As  a  rule,  they  may  be  considered  as  oblong- 
lanceolate,  and  are  entire,  emarginate,  with  an  unequal  base.  The  midrib  rises  very 
little  above  the  upper  surface  of  the  leaflet,  but  is  very  prominent  and  sharp  on  the 
lower.  The  veins,  which  are  rather  more  prominent  on  the  lower  surface,  leave 
the  midrib  at  an  angle  of  about  60°,  pursue  a  parallel  course  across  the  leaflet,  and 
finally  turn  up  and  anastomose  within  about  a  quarter  of  an  inch  of  the  margin. 
The  leaflets  are  pellucidly  punctate ;  the  dots  are  the  receptacles  of  secretion,  are 
numerously  and  irregularly  distributed  over  the  whole  surface,  and  are  plainly  visi- 
ble when  the  leaflet  is  held  up  to  the  light.  The  fruit  consists  of  flve  carpels,  of 
which  not  more  than  two  or  three  are  usually  developed  to  maturity ;  when  ripe 
the  carpels  dehisce  into  two  valves,  and  then  remind  one  strongly  of  miniature 
cockle-shells  with  the  valves  open  exposing  the  animals.  The  black,  shining,  reni- 
form  seeds  (one  for  each  carpel)  have  a  lancet-shaped  hilum,  a  sharp  ridge  on  the 
back  near  the  apex,  and  a  smooth,  pale  yellow  endocarp  surrounding  it.  The  offici- 
nal description  of  the  drug  is  as  follows.  "About  four  inches  (10  cm.)  long,  short- 
stalked,  oval  or  ovate-oblong,  entire  and  slightly  revolute  at  the  margin,  obtuse  and 
emarginate,  unequal  at  the  base  ;  coriaceous,  pellucid-punctate,  mostly  smooth  ;  when 
bruised,  slightly  aromatic ;  somewhat  pungent  and  bitter."  U.  S. 

Chemical  Constituents.     An  alkaloid  was  isolated  in  1875  from  jaborandi, 
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almost  simultaneously  by  A.  "W.  Gerrard  and  M.  Hardy.  To  this  the  name  of 
pilocarpine  was  given.  Gerrard  at  the  same  time  stated  that  there  were  at  least 
two  alkaloids  in  the  leaves,  and  this  view  was  afterwards  confirmed  when  jahorine 
was  discovered.  He  also  obtained  a  volatile  oil,  tannic  acid,  a  peculiar  volatile  acid, 
and  chloride  of  potassium.  Pilocarpine  may  be  prepared  as  follows.  The  leaves 
of  P.  penncit  if  alius  are  exhausted  with  80  per  cent,  alcohol  containing  8  grammes 
of  hydrochloric  acid  in  a  litre,  the  tincture  is  distilled  and  evaporated  to  the  con- 
sistence of  a  liquid  extract,  and  this  is  mixed  with  a  small  quantity  of  water,  and 
filtered.  The  filtrate  is  treated  with  a  slight  excess  of  ammonia,  and  then  with  a 
large  quantity  of  chloroform.  The  chloroform  solution  is  agitated  with  water,  to 
which  hydrochloric  acid  is  added,  drop  by  drop,  in  sufficient  quantity  to  neutralize 
the  alkaloid,  the  hydrochlorate  of  which  is  obtained  in  long  needles  on  evaporating 
the  aqueous  solution,  while  foreign  principles  remain  dissolved  in  the  chloroform. 
By  dissolving  the  crystals  in  water,  treating  the  solution  with  ammonia  and  chloro- 
form, and  evaporating  the  latter  solution,  pilocarpine  is  obtained  as  a  soft  viscous 
mass,  which  is  only  slightly  soluble  in  water,  but  is  freely  soluble  in  alcohol,  ether, 
and  chloroform.  Harnack«nd  Meyer,  in  1880,  obtained  the  second  alkaloid,  jahorine. 
Their  process  depends  upon  these  facts :  1,  that  jahorine  is  less  soluble  in  water 
than  pilocarpine ;  2,  that  it  is  more  soluble  in  ether  than  pilocarpine ;  and,  3,  that 
jahorine  platino-chloride  is  more  soluble  in  alcohol  than  the  pilocarpine  salt.  (See 
A.  J.  P.,  Feb.  1881.)  Kingzett  assigns  to  pilocarpine  the  formula  CjaHj^N^O^ -f- 
4H,0.  Harnack  and  Meyer,  on  the  other  hand,  give  it  as  CjjHjgN^Oj.  The  latter 
has  been  generally  accepted,  and  is  now  recognized  by  the  U.  S.  Pharmacopoeia. 
These  investigators  state  that  jahorine  is  easily  formed  from  pilocarpine,  and  may 
be  produced  by  simply  heating  the  latter  alkaloid.  They  also  showed  that  pilocar- 
pine has  physiological  effects  analogous  to  those  of  nicotine,  whilst  jahorine  re- 
sembles atropine  in  its  effects.  Pilocarpine  combines  with  acids,  and  a  number  of 
the  salts  are  to  be  had  in  commerce.  The  nitrate  has  probably  been  used  most  fre- 
quently, although  the  hydrochlorate  is  now  officinal.  Gerrard  tested  the  solubilities 
of  several  of  the  salts  as  follows.  The  nitrate  is  soluble  in  water,  sparingly  in  cold 
but  freely  in  boiling  alcohol  ;  it  is  insoluble  in  chloroform,  benzol,  carbon  bisulphide, 
and  ether.  The  phosphate  is  soluble  in  water,  sparingly  in  cold,  more  freely  in 
boiling  alcohol,  from  which  on  cooling  it  crystallizes  in  lustrous  tables ;  it  is  insolu- 
ble in  ether,  chloroform,  benzol,  and  carbon  bisulphide.  The  chloride  is  freely 
soluble  in  water,  alcohol,  and  chloroform ;  insoluble  in  ether,  benzol,  and  carbon 
bisulphide.  The  acetate  is  soluble  in  water,  alcohol,  chloroform,  benzol,  and  ether ; 
insoluble  in  carbon  bisulphide.  The  hydrohromate  is  soluble  in  water,  alcohol,  and 
chloroform  ;  insoluble  in  ether  and  carbon  bisulphide. 

Medical  Properties  and  Uses.  When  an  infusion  of  from  sixty  to  ninety  grains 
of  jaborandi  is  given  to  an  adult,  in  about  ten  minutes  the  face  and  neck  become 
deeply  flushed,  and  free  perspiration  and  salivation  commence.  After  a  hypodermic 
injection  of  the  alkaloid,  the  symptoms  may  set  in  in  six  minutes.  The  sweating 
begins  on  the  face ;  both  it  and  the  salivation  are  excessively  profuse,  and  last  from 
three  to  five  hours.  There  is  frequently  nausea,  and  sometimes  vomiting.  The 
pulse  is  usually  more  or  less  quickened,  as  is  also  usually  the  respiration.  After 
the  sweating  has  ceased,  the  patient  is  left  more  or  less  exhausted.  The  nasal  and 
lachrymal  secretions  are  also  very  generally  increased  under  the  action  of  the  drug, 
and  M.  Gubler  has  noted  diarrhoea,  which  in  the  experiments  of  Ringer  and  others 
has  not  been  present.  There  is  sometimes  contraction  of  the  pupils,  and  even  dis- 
turbance of  vision.  These  effects  of  the  drug  are  in  the  adult  fairly  constant ;  but 
subjects  have  been  occasionally  found  who  were  not  susceptible  to  the  action  of  the 
remedy,  and,  very  curiously,  in  Dr.  Ringer's  experiments  children  were  found  to  be 
very  insusceptible,  although  doses  of  sixty  grains  were  employed.  Schwann  and  sub- 
sequent observers  have  noticed  in  the  lower  animals  that  very  violent  intestinal  peri- 
stalsis is  produced  by  the  drug. 

The  sweat  produced  by  jaborandi  is  oft«n  enormous  in  quantity  (nine  to  fifteen 
ounces  by  estimation).  It  is  stated  to  be  at  first  acid,  then  neutral,  and  finally 
often  clearly  alkaline,  as  is  also  the  saliva.  Not  only  the  watery,  but  also  the  solid 
70 
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portions  are  increased,  and  the  elimination  of  urea  is  said  especially  to  be  affected. 
Usually,  but  not  always,  when  the  drug  acts  very  moderately  upon  the  skin,  the 
salivary  glands  are  but  slightly  affected,  and  vice  versa.  The  cause  of  the  excessive 
secretion  is  a  direct  actioa  upon  either  the  gland  cells  or  the  peripheral  nerve- end- 
ings, but  probably  upon  the  former.  In  the  first  stages  of  sweating  the  bodily  tem- 
perature sometimes  rises,  but  it  usually  falls  after  the  perspiration. 

When  applied  to  the  eye,  pilocarpine  produces  great  contraction  of  the  pupil,  ten- 
sion of  the  accommodative  apparatus,  and  an  approximation  of  the  nearest  and  farthest 
points  of  distinct  vision  by  a  peripheral  action.  It  is  stated  to  produce  less  irrita- 
tion than  Calabar  bean. 

Jaborandi  is  so  powerful  and  certain  in  its  diaphoretic  action  that  it  has  already 
taken  rank  as  the  most  reliable  and  influential  of  the  remedies  of  its  class ;  indeed, 
so  great  is  its  power  that  it  has  greatly  extended  the  use  of  diaphoretics.  In  drop- 
sies it  has  been  widely  employed,  and  certainly  is  a  most  efficient  remedy.  Great 
value  has  been  ascribed  to  it  in  facilitating  the  removal  of  local  watery  effusions, 
such  as  occur  in  pleurisy  and  pulmonic  oedema.  In  uraemia  it  is  the  most  efficient 
remedy  at  our  command.  In  acute  or  chroaic  Bright's  (Jisease  it  is  of  great  value, 
sufficing  often  in  the  one  case  to  bring  about  convalescence,  and  in  the  other  greatly 
to  prolong  life  and  make  it  comfortable.  The  sweats  may  be  repeated  daily,  bi-weekly, 
or  weekly.  Recently,  the  plan  of  giving  very  small  doses  at  short  intervals  as  a 
diuretic  has  been  strongly  commended.  The  dose  of  jaborandi  is  twenty  to  sixty 
grains  (1-3  to  3-9  Gm.),  diffused  in  water,  or  given  in  the  form  of  a  fluid  extract. 

It  has  been  proved  by  elaborate  experimentation  that  in  many  of  their  actions 
upon  the  human  system  pilocarpine  and  atropine  are  directly  antagonistic;  and  in  poi- 
soning by  jaborandi  or  its  alkaloid,  atropine  has  the  power  to  arrest  the  excessive  se- 
cretion and  save  life.  The  power  of  pilocarpine  in  atropine  poisoning  is  more  doubt- 
ful;  but  Dr.  Purjesz,  of  Buda-Pesth,  reports  (^Centralb.  Prak.  Augenheilk.,  1880) 
a  case  in  which  two  and  a  half  grains  of  the  sulphate  of  atropine  are  said  to  have 
been  taken,  and  relief,  with  final  recovery,  was  secured  by  hypodermic  injections  of 
0-4  grain  of  pilocarpine  every  ten  minutes  until  6-4  grains  had  been  administered. 

Off.  Prep.  Extractum  Pilocarpi  Fluidum,  U.  S. 

PILULE,  pau. 

(vtUv-lm.) 

Pilules,  Fr.;  Pillen,  G. 

These  are  globular  masses  of  a  size  convenient  for  swallowing.  They  are  well 
adapted  for  the  administration  of  medicines  which  are  unpleasant  to  the  taste  or 
smell,  or  insoluble  in  water,  and  which  do  not  require  to  be  given  in  large  doses. 
Deliquescent  substances  should  not  be  made  into  pills ;  and  those  which  are  efflores- 
cent should  be  previously  deprived  of  their  water  of  crystallization.  Care  should 
be  taken  not  to  combine  materials,  the  mutual  reaction  of  which  may  result  in  a 
change  of  form. 

Some  substances  have  a  consistence  which  enables  them  to  be  made  immediately 
into  pills.  Such  are  the  softer  extracts  and  certain  gum-resins  ;  and  the  addition  of  a 
little  water  to  the  former,  and  of  a  few  drops  of  spirit  to  the  latter,  will  give  them  the 
requisite  softness  and  plasticity,  if  previously  wanting.  Substances  which  are  very 
soft,  or  in  the  liquid  state,  are  formed  into  the  pilular  mass  by  incorporation  with 
dry  and  inert  powders,  such  as  wheat  flour,  starch,  and  powdered  gum  arable,  or  with 
crumb  of  bread.  Powders  must  be  mixed  with  soft,  solid  bodies,  as  extracts,  con- 
fections, soap,  etc.,  or  with  tenacious  liquids,  as  syrup,  molasses,  honey,  mucilage, 
or  glycerin ;  and  the  last-mentioned  substance  has  been  especially  recommended  in 
connection  with  a  little  alcohol.  Heavy  metallic  powders  are  most  conveniently 
made  into  pills  with  the  former ;  light  vegetable  powders  with  the  latter.  Mucilage 
is  very  often  used  ;  but  pills  made  with  it  are  apt  when  kept  to  become  hard  and 
of  difficult  solubility  in  the  liquids  of  the  stomach,  and,  if  metallic  substances  are 
mixed  with  it,  the  mass  does  not  work  well.  A  mixture  of  syl"up  and  powdered 
gum  arable  is  not  subject  to  the  same  inconveniences,  and  is  an  excellent  material 
for  the  formation  of  pills.     Honey  evaporated  to  about  half  its  bulk  has  been  highly 
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recommended.  Confection  of  rose  and  glucose  are  among  the  best  excipients,  when 
the  pills  are  to  be  kept  long.  For  the  same  purpose  of  keeping  the  pills  soft,  the  ad- 
dition of  a  small  portion  of  some  fixed  oil  or  deliquescent  salt  has  been  recommended  ; 
but  glycerin  is  still  better.  Glycerin  incorporated  with  one  twenty-fifth  of  its  weight 
of  powdered  tragacanth  is  said  to  cause  pills  to  remain  soluble  for  almost  any  length 
of  time.  The  new  officinal  mucilage  of  tragacanth  is  an  excellent  excipient.  Mr. 
Martindale  prepares  a  mass  by  heating  together  with  constant  stirring  to  115-5°  C. 
(240°  F.)  five  parts  by  weight  of  glycerin  and  one  of  flour,  or,  when  a  very  firm 
mass  is  required,  equal  parts  of  flour  and  glycerin.  ((/*.  J.  Tr.,  3d  ser.,  i.  412.)  It 
has  been  objected  that  pills  made  with  glycerin  could  not  be  handsomely  gilt  or  sil- 
vered, the  lustre  of  the  metal  disappearing.  This  is  true,  however,  only  of  very 
recent  pills,  or  of  those  in  which  an  excess  of  glycerin  has  been  used.  Many 
powders  require  only  water.  Such  are  all  those  which  contain  ingredients  capable 
of  forming  an  adhesive  or  viscid  solution  with  that  liquid.  Care  should  always 
be  taken  that  the  matter  added  be  not  incompatible^ with  the  main  constituents  of 
the  pill. 

The  materials  should  be  accurately  mixed  together,  and  beaten  in  a  mortar  till 
formed  into  a  perfectly  uniform  and  plastic  mass.  This  should  be  of  such  a  con- 
sistence that  the  pills  may  preserve  their  form,  without  being  so  hard  as  to  resist 
the  solvent  power  of  the  gastric  liquors.  As  pills  frequently  become  very  hard  by 
time,  it  is  often  convenient  to  keep  the  mass  in  a  state  fit  to  be  divided  when  wanted 
for  use.  This  may  be  done  by  wrapping  it  in  waxed  paper,  putting  it  in  covered 
pots,  and  occasionally  moistening  it  as  it  becomes  dry  ;  or,  more  efi'ectually,  by  keep- 
ing it  in  glass  or  well-glazed  jars,  accurately  closed  with  rubber  cloth. 

The  mass,  having  been  duly  prepared,  is  made  into  pills  by  rolling  it  with  a 
spatula,  or  with  a  flat,  smooth  piece  of  hard  wood,  into  a  cylinder  of  precisely  the 
same  thickness  throughout,  and  of  a  length  corresponding  to  the  number  of  pills 
required.  It  is  then  divided  as  equally  as  possible  by  the  hand,  or  more  accurately 
by  a  machine  made  for  the  purpose.*  The  pills  receive  a  spherical  form  by  being 
rolled  between  the  fingers.  M.  Miahle  describes  a  little  instrument  for  rolling  pills, 
composed  of  two  circular  plates,  one  about  12.  the  other  6  inches  in  diameter;  the 
former  having  a  ledge  at  the  border  one-third  of  an  inch  high,  the  latter  with  a 
similar  ledge,  varying,  according  to  the  size  of  the  pills,  from  less  than  a  line  to 
nearly  two  lines,  and  with  a  strap  on  the  back  by  which  it  can  be  fitted  to  the  hand. 
This  is  to  be  moved  in  a  rotatory  manner  upon  the  larger  plate,  holding  the  divided 
portions  of  the  pill  mass.  (Journ.  de  Pharm.,  3e  ser.,  xvii.  218.)  Similar  pill-rollers 
made  of  wood  are  now  in  use.  In  order  to  prevent  the  adhesion  of  pills  to  one  another, 
or  to  the  sides  of  the  vessel  in  which  they  may  be  placed,  it  is  customary  to  agitate 
them  with  some  dry  powder,  which  gives  them  an  external  coating,  that  serves  also  to 
conceal  their  taste.  For  this  purpose  carbonate  of  magnesium,  rice  flour,  or  starch 
may  be  used.  Carbonate  of  magnesium  is  sometimes  incompatible  with  one  of  the 
ingredients  of  the  pills ;  and  liquorice  root  is  sometimes  preferable,  though  it  occa- 
sionally becomes  mouldy  with  very  damp  pills.  The  powder  of  lycopodium,  which 
has  been  long  in  use  in  Europe,  is  now  considerably  employed  in  this  country,  and 
is  perhaps  one  of  the  best  substances  for  the  purpose.  It  is  the  custom  in  some  sec- 
tions of  the  country,  particularly  on  the  Pacific  coast,  to  give  the  pill  a  coating  of  gold 
or  silver  leaf.  This  is  done  by  agitating  the  pills,  prepared  without  dusting  powder, 
and  with  their  surface  still  damp,  along  with  gold  or  silver  leaf,  in  a  hollow  spherical 
wooden  box,  made  by  turning  two  hemispheres  out  of  hard  wood,  fitting  each  other, 
and  provided  with  a  short  handle. 

It  was  proposed  by  M.  Garot  to  cover  pills  with  gelatin,  which  answers  the  purpose 
of  concealing  their  taste  and  odor  and  counteracting  deliquescence  or  chemical  change 
from  exposure  to  the  air,  but  it  sometimes  interferes  with  their  solubility  in  the  stom- 
ach.   This  method  of  coating  is  largely  used  at  the  present  time,  and  one  of  the  best 

*  The  common  pill-macliine  is  too  well  known  to  require  description.  In  A.  J.  P.  (xxiv.  315) 
the  reader  will  find  the  description  of  a  rotatory  pill-machine,  calculated  to  prepare  large  num- 
bers of  pills  in  a  short  time:  and  in  the  same  journal  (xxvi.  118)  of  another,  which  is  considered 
an  improvement  on  the  first.  (See  also  A.  J.  P.,  Jan.  1869.) 
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maehines  that  have  been  devised  for  gelatin-coating  pills  is  that  of  H.  Maynard,  of 
Chicago.  This  consists  of  a  circular  plate  in  which  are  affixed  twenty  fine  needles ; 
the  pills  are  rolled  into  depressions,  and  are  easily  impaled  on  the  points  of  the 
needles ;  they  are  then  dipped  into  a  solution  of  gelatin,  gently  rotated,  and  allowed 
to  cool. 

Another  plan  for  attaining  the  same  objects,  less  effectual  but  more  convenient 
than  the  above,  is  to  introduce  the  pills  into  a  spherical  box,  to  drop  on  them  enough 
syrup  simply  to  moisten  their  surface,  then  to  give  a  rotatory  movement  to  the  box 
until  the  pills  are  uniformly  covered,  and  finally  to  add  by  degrees  either  powdered 
French  chalk,  elm  bark,  or  similar  substance,  shaking  the  box  with  each  addition, 
and  continuing  the  process  until  nothing  more  will  adhere  to  the  pills.  The  investing 
material  may  be  rendered  agreeable  to  the  taste  and  smell  by  aromatic  additions,  if 
deemed  advisable.  M.  Calloud  found  that  a  good  powder  for  coating  pills,  because 
little  disposed  to  attract  moisture,  was  made  by  boiling  one  part  of  flaxseed  and  three 
parts  of  white  sugar  with  sufficient  water  till  a  thick  mucilage  is  formed,  evaporat- 
ing this  carefully  to  dryness,  and  then  pulverizing.  (^Ibid.,  xxiii.  301.)  The  same 
writer  has  since  suggested,  as  still  more  eflFective,  a  powder  made  by  forming  a  muci- 
lage with  one  part  of  tragacanth  and  two  parts  of  water,  pressing  this  through  linen, 
mixing  it  with  twenty  parts  of  sugar  of  milk,  spreading  the  paste  thus  made  in  thin 
layers  to  dry,  and  then  powdering.  The  pills  may  be  simply  moistened  with  water, 
and  then  shaken  in  the  powder.  M.  Lhermite  proposes  first  to  agitate  the  pills  in  a 
mortar  with  a  little  concentrated  solution  of  gum,  and  afterwards  to  put  them  into  a 
box  containing  dry  and  very  finely  powdered  sugar,  to  which  a  rotatory  motion  is  given. 
If  the  coating  be  not  sufficiently  thick,  the  process  may  be  repeated.  (Ibid.,  xxv. 
460.)  The  sugar-coating  of  pills  is  now  conducted  upon  a  great  scale  by  manufiic- 
turers,  who  send  large  quantities  both  of  popular  and  of  officinal  pills  into  the  market 
thus  protected.  The  process  employed  is  similar  to  that  of  the  confectioners  in  coat- 
ing almonds.  After  having  been  thoroughly  dried,  the  pills  are  put  into  a  hemi- 
spherical tinned  copper  basin,  which  is  suspended  from  the  ceiling,  and  moved  quickly 
backward  and  forward  with  an  eccentric  motion,  so  as  to  cause  a  constant  attrition 
among  the  pills.  First  a  little  very  thick  syrup,  or  syrup  of  gum,  is  introduced  in 
order  to  give  a  thin  coating  to  their  surface  ;  and  afterwards  very  finely  powdered 
and  very  dry  white  sugar  is  sifted  or  thrown  over  them,  the  motion  being  constantly 
maintained.  The  sugar  is  fixed  by  the  moist  surface  of  the  pills,  and  the  coating 
made  compact  and  smooth  by  the  attrition.  The  process  is  aided  by  a  gentle  heat, 
but  the  heat  must  be  guarded,  lest  the  pills  be  much  softened,  and  thus  lose  their 
shape,  and  even  discolor  the  coating.  Dexterous  manipulation  is  necessary  in  order 
that  the  process  may  succeed  thoroughly.  For  practical  remarks  on  the  sugar- 
coating  of  pills,  see  an  essay  by  Mr.  H.  C.  Archibald  in  A.  J.  P.,  1867,  p.  199. 
On  a  larger  scale  a  copper  pill-coater  of  peculiar  construction,  heated  by  steam  pipes, 
is  now  used.  Still  another  method,  proposed  by  Mr.  E.  K.  Durden,  is  to  cover  the 
pills  with  collodion,  which  completely  conceals  the  taste.  The  solution  employed  by 
Mr.  Durden  had  the  sp.  gr.  0-810 ;  and  two  dippings  gave  a  sufficient  coating.  (A. 
J.  P.,  xxi.  183.)  It  is,  however,  yet  to  be  determined  whether  a  coating  of  collodion 
would  yield  readily  to  the  solvent  powers  of  the  gastric  juice.  M.  Blancard  covers 
pills  with  a  solution  of  Tolu  balsam  in  ether;  but  Mr.  H.  C.  Baildon  objects  to  this, 
that  it  takes  too  long  to  dry,  and  suggests  as  a  substitute  a  solution  of  a  drachm  of 
the  balsam  in  three  drachms  of  chloroform,  which  dries  sufficiently  in  twenty  min- 
utes. (A.  J.  P.,  xxix.  350.)  If  old  and  solid  Tolu  balsam  be  selected,  it  will  be 
less  liable  to  the  objection  of  drying  slowly.  This  balsam  is  officinally  employed  in 
coating  the  U.  S.  pills  of  iodide  of  iron.  A  solution  of  mastic  in  ether  has  also  been 
used  for  coating  pills  ;  and  the  white  of  egg  has  been  recommended  for  the  same 
purpose.  {Ibid.,  March,  1862,  p.  137.) 

Pills  which  are  to  be  kept  long  should  be  well  dried,  and  put  into  bottles  with 
loosely-fitting  stoppers  to  prevent  moulding.  Though  the  U.  S.  Pharmacopoeia,  iu 
almost  every  instance,  orders  the  mass  to  be  divided  into  pills,  yet  it  should  be 
understood  rather  as  indicating  the  number  of  pills  to  be  made  from  a  certain  quan- 
tity of  the  mass,  when  particular  directions  are  not  given  by  the  physician,  than  as 
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requiring  the  division  to  be  made  immediately  after  the  materials  have  been  mixed. 
It  will  be  found  convenient  by  the  apothecary  to  retain  a  portion  of  the  mass  undi- 
vided, especially  when  it  is  desirable  to  keep  the  pills  soft. 

Compressed  pills  are  made  directly  from  the  medicinal  substance  without  the  aid 
of  an  excipient.  The  drug,  if  not  already  in  powder,  is  reduced  to  such,  and  then 
forced  into  pill  shape  by  means  of  a 
powerful  press.  For  certain  substances 
which  naturally  exist  in  powder,  such 
as  bisulphate  of  quinine,  bromide  and 
iodide  of  potassium,  and  which  have 
gome  cohesiveness,  the  process  is  a  good 
one.  The  cut  shows  an  apparatus  con- 
trived by  Prof.  J.  P.  Remington  for 
compressing  pills;  it  is  made  of  cast 
steel ;  the  base  has  two  countersunk 
depressions  with  a  short  post  in  the 
centre  of  each  ;  a  lenticular  depression 
is  made  in  the  upper  surface  of  each 
post.  A  steel  cylinder  having  a  cen- 
tral aperture  of  the  diameter  of  the 
post  is  placed  in  the  depression,  the 
proper  quantity  of  powder  is  introduced,  and  the  plunger,  which  has  a  correspond- 
ing lenticular  depression  on  its  lower  surface,  is  placed  on  the  powder  and  is  struck 
with  a  mallet  a  quick  blow  ;  the  powder  is  compressed,  and  the  pill  adheres  to  the 
cylinder ;  by  removing  the  cylinder  and  holding  it  over  a  box  and  tapping  the 
plunger  again  lightly,  the  pill  is  forced  out  and  falls  into  a  box. 

The  Pills  formerly  officinal  which  have  been  omitted  in  the  present  U.  S.  and  Br. 
Pharmacopoeias  are  the  Pills  of  Sulphate  of  Quinine,  U.  S.;  Compound  Pills  of 
Squill,  Compound  Pills  of  Soap,  Compound  Pills  of  Aloes,  Lond.,  Dub. ;  the  Pills 
of  Calomel  and  Opium,  Ed. ;  the  Pills  of  Sulphate  of  Iron,  Ed. ;  the  Opiate  Pills 
of  Lead,  Ed. ;  Pills  of  Rhuharh  and  Iron,  Ed.,  and  the  Compound  Pills  of  Storax, 
Lond.,  Ed. 

PILULJE  ALOES.  U.  S.    Pills  of  Aloes, 

(PIL'U-L^  XL'0-E§.) 

Pilula  Aloes  Barbadensis,  Pilula  Aloes  Socotrinae,  Br.,-  Pill  of  Barbadoes  Aloes,  Pill  of 
Socotrine  Aloes;  Pilules  d'Aloes,  Fr.:  .Aloepillen,  0. 

"  PuriBed  Aloes,  in  fine  powder,  tico  hundred  grains  (13  Gm.)  ;  Soap,  in  fine 
powder,  two  hundred  grains  (13  Gm.),  To  make  one  hundred  pills.  Beat  them 
together  with  water  so  as  to  form  a  mass,  and  divide  it  into  one  hundred  pills."  U.  S. 

"  Take  of  Barbadoes  Aloes,  in  powder,  two  ounces  [avoirdupois] ;  Hard  Soap,  in 
powder,  one  ounce  [avoird.]  ;  Oil  of  Caraway  one  Jiuidrachm  ;  Confection  of  Roses, 
otie  ounce  [avoird.].     Beat  all  together  until  thoroughly  mixed."  Br. 

The  British  process  for  pill  of  Socotrine  Aloes  is  the  same,  except  that  Socotrine 
is  substituted  for  Barbadoes  Aloes,  and  the  volatile  Oil  of  Nutmeg  for  that  of 
Caraway. 

The  soap,  in  this  formula,  not  only  serves  to  impart  a  proper  consistence  to  the 
aloes,  but  is  thought  to  qualify  its  operation,  and  diminish  its  liability  to  irritate 
the  rectum.  Five  of  the  U.  S.  Pills,  containing  ten  grains  (0-65  Gm.)  of  aloes, 
may  be  given  with  a  view  to  their  purgative  efi"ect ;  but  the  preparation  is  usually 
employed  as  a  laxative  in  habitual  costiveness ;  one,  two,  or  three  pills,  before  din- 
ner, or  at  bedtime.     The  British  pill  is  of  very  nearly  the  same  strength. 


PILULE  ALOES  ET  ASAFCETID^.  U.S.,  Br. 

Asafetida. 


Pills  of  Aloes  <md 


{PtL'is-LX  XL'0-E§  Et  .XS-A-FlET'I-D^^-as-a-fet'i-de.) 

Pilules  d'Aloes  et  Asefctide,  Fr.;  Aloe-  iind  Asafoetida-Pillen,  G. 

"  Purified  Aloes,  in  fine  powder, /owr  hundred  grains  (26  Gm.)  ;  Asafetida,  ybur 
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hundred  grains  (26  Grin.);  Soap,  in  fine  powder, /oMr  hundred  grains  (26  Gm.), 
To  make  three  hundred  pills.  Beat  them  together  with  water  so  as  to  form  a  mass, 
and  divide  it  into  three  hundred  jnlls."    U.  S. 

"  Take  of  Socotrine  Aloes,  in  powder,  Assafetida,  Hard  Soap,  in  powder,  Confec- 
tion of  Roses,  of  each,  an  ounce.     Beat  all  together  until  thoroughly  mixed."  Br. 

These  pills  are  peculiarly  adapted,  by  the  stimulant  and  carminative  properties 
of  the  asafetida,  to  cases  of  costiveness  attended  with  flatulence  and  debility  of  the 
digestive  organs.  Each  pill  contains  about  four  grains  (0-26  Gm.)  of  the  mass. 
From  two  to  five  may  be  given  for  a  dose. 

PILULE 'ALOES  ET  FERRI.  U.  S.    Pills  of  Aloes  and  Iron. 

(PIL'U-LiE  AL'0-E§  St  FfiB'KI.) 

Pilula  Aloes  et  Ferri,  Jir.;  PIIuIbb  Aloeticse  Ferratae,  s.  Pilulae  Italicae  Nigrae,  P.G.;  Pilules 
d'Aloes  et  de  Fer,  Fr.;  Aloe-  und  Eisenpillen,  Italienische  Pillen,  0. 

"  Purified  Aloes,  in  fine  powder,  one  hundred  grains  (6*5  Gm.)  ;  Dried  Sulphate 
of  Iron,  07ie  hundred  grains  (65  Gm.)  ;  Aromatic  Powder,  one  hundred  grains 
(6-5  Gm.)  ;  Confection  of  Hose,  a  sufficient  quantity,  To  make  one  hundred  pills. 
Beat  the  powders  together  with  Confection  of  Hose  so  as  to  form  a  mass,  and  divide 
it  into  07ie  hundred  pills."    U.  S. 

"  Take  of  Sulphate  of  Iron  one  ounce  and  a  half;  Barbadoes  Aloes,  in  powder, 
two  ounces;  Compound  Powder  of  Cinnamon,  thi-ee  ounces ;  Confection  of  Hoses, 
four  ounces.  Reduce  the  Sulphate  of  Iron  to  powder,  rub  it  with  the  Aloes  and 
Compound  Powder  of  Cinnamon,  and  adding  the  Confection  make  the  whole  into 
a  uniform  mass."  Br. 

This  is  a  new  officinal  pill.  It  differs  from  the  preparation  of  the  same  name  in 
the  British  Pharmacopoeia  in  the  substitution  of  aromatic  powder  for  the  compound 
powder  of  cinnamon.  It  is  essentially  an  old  preparation  of  the  Edinburgh  Phar- 
macopoeia, which,  having  been  omitted  in  the  original  British,  has  been  resumed  in 
the  present  edition.  It  is  said  that  the  laxative  power  of  aloes  is  increased,  and  its 
tendency  to  irritate  the  rectum  diminished,  by  combination  with  sulphate  of  iron. 
This  pill  is  especially  adapted  to  amenorrhoea  with  debility  of  the  stomach  and  con- 
stipation.    The  dose  is  from  one  to  three  pills. 

PILULiE  ALOES  ET  MASTICHES.  U.  8.    Pills  of  Aloes  and 

Mastic. 
(pIl'u-l^  Xl'o-e§  £t  mXs'ti-che§.) 

Lady  Webster's  Dinner  Pills,  E.;  Pilules  d'Aloes  et  de  Mastic,  Fr.;  Aloe-  und  Mastix-Pillen,  G, 

"  Purified  Aloes,  in  fine  powder,  two  hundred  grains  (13  Gm.)  ;  Mastic,  in  fine 

■povideTjJifti/  grains  (3*25  Gm.)  ;  Red  Rose,  in  fine  povfder,  ffty  grains  (325  Gm.), 

To  make  one  hundred  pills.     Beat  them  together  with  water  so  as  to  form  a  mass, 

and  divide  it  into  07ie  hundred  pills."    U.  S. 

Each  of  these  pills  contains  about  four  grains  of  the  ma.«s,  including  the  water 
employed,  and  nearly  two  grains  (0'13  Gm.)  of  aloes.  They  are  in  imitation  of 
Lady  Webster's  dinner  pills,  and  one  of  them  may  be  given  as  a  laxative  at  bed- 
time, or  before  a  meal.  The  mastic  has  probably  little  other  effect  than  to  impair 
the  solubility  of  the  aloes,  and  thus  give  it  a  still  greater  tendency  to  act  on  the 
lower  bowels.* 

*  The  following  is  the  formula  for  the  aloetic  pills,  usually  called  dinner  pitta  or  Lady  Webster's 
pitta.  They  are  the  Piltilie  Stomachicm  of  the  fifth  edition  of  the  Paris  Codex,  1758.  Take  of  the 
best  aloes  six  drachms;  mastic  and  fed  roses,  each,  two  drachms;  syrup  of  wormwood  sufficient  to 
form  a  mass,  to  be  divided  into  pills  of  three  grains  each.  Common  syrup  may  be  substituted  for 
syrup  of  wormwood.  One  or  two  of  these  pills,  taken  shortly  before  a  meal,  will  usually  produce 
one  free  evacuation. 

The  Philadelphia  College  of  Pharmacy  has  adopted  the  following  formulas  for  the  compound 
aloetic  preparations  commonly  called  Hooj^er'a  and  Anderson's  pills. 


Ferri 


"Hooper's  Female  Pills.  JJ   Aloes  Barbadensis  ^viij,  Ferri  Sulphatis  Exsiccati  ^ij,  3'ss,  vel 
rri  Sulphatis  Crystal,  ^iv,  Extracti  Ilellebori  ^ij,  Myrrhae  ^ij,  Saponis  ^ij,  Canell89  in  pulv. 


tritae  3J,  "Zingiberis  in  pulv.  trit.  ^j. — Beat  them  well  together  into  a  mass  with  water,  and  divide 
into  pills,  each  containing  two  and  a  half  grains."  {Journ.  of  the  Phila.  Coll.  of  Pharm.,  v.  25.) 
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PILULE  ALOES  ET  MYRRH.E.  U.S.,  Br.    Pills  of  Aloes  and 

3Iyrrh. 
(pIl'u-lj:  Xl'o-e§  tT  MYE'KaaE.) 

Rufus's  Pills,  E.,-  Pilules  d'Aloes  et  de  Myrrhe,  Pilules  de  Rufus,  Fr.;  Rufus'sche  Pillen,  G. 

"  Purified  Aloes,  in  fine  powder,  ttoo  hundred  grains  (13  Gm.)  ;  Mjrrh,  in  fine 
powder,  one  hundred  grains  (6'5  Gni.)  ;  Aromatic  Powder,  ji/ty  grains  (3-25  Gm.) ; 
Syrup,  a  sufficient  quantity,  To  make  one  hundred  pills.  Beat  them  together  so  as 
to  form  a  mass,  and  divide  it  into  one  hundred  pills."    U.  S. 

"  Take  of  Socotrioe  Aloes  two  ounces  ;  Myrrh  one  ounce  ;  Safiiron,  dried,  half  an 
ounce ;  Confection  of  Roses  two  ounces  and  a  half.  Triturate  the  Aloes,  Myrrh, 
and  Saffron  together,  and  sift ;  then  add  the  Confection  of  Roses,  and  beat  them 
together  into  a  uniform  mass."  Br. 

This  composition  has  been  long  in  use,  under  the  name  of  Rufus's  Pills.  It  is 
employed,  as  a  warm  stimulant  catliartic,  in  general  debility  attended  with  constipa- 
tion, and  in  retention  or  suppression  of  the  menses.  From  three  to  six  pills,  or  from 
ten  to  twenty  grains  (0-65-1 -3  Gm.)  of  the  mass,  may  be  given  for  a  dose. 

PILULE   AIs^TIMONII   COMPOSIT.E.  U.S.     Qympound  Pills  of 
Antimony.    [Plurnmer' s  Pills.'] 

(PIL'C-LiE  AX-TI-MO'NI-i  COM-PO§'I-T^.) 

Pilula  Hydrarg^yri  Subchloridi  Composita, -Br.,-  Pilula  Calomelanos  Composita,  Br.  1864; 
Compound  Pill  of  SJubchloride  of  Mercury,  Compound  Calomel  Pill ;  Pilules  alterantes  composees, 
Pilules  antidartreuses,  Pilules  de  Plurnmer,  Fr.;  Plummer'sche  Pillen,  G. 

"  Sulphurated  Antimony,  fifty  grains  (3-25  Gm.)  ;  Mild  Chloride  of  Mercury, 
fifty  grains  (3-25  Gm.)  ;  Guaiac,  in  fine  powder,  one  hundred  grains  (6*5  Gm.) ; 
Mucilage  of  Tragacanth,  a  sufficient  quantity,  To  make  one  hundred  pills.  3Iix 
the  powders,  beat  them  together  with  Mucilage  of  Tragacanth  so  as  to  form  a  mass, 
and  divide  it  into  one  hundred  pills."    U.  S. 

"  Take  of  Subcliloride  of  Mercury,  Sulphurated  Antimony,  of  each,  one  ounce 
[avoirdupois]  ;  Guaiacum  Resin,  in  powder,  tico  ounces  [avoird.]  ;  Castor  Oil  one 
fluidounce,  or  a  sufficiency.  Triturate  the  Subchloride  of  Mercury  with  the  Anti- 
mony, then  add  the  Guaiacum  Resin  and  Castor  Oil,  and  beat  the  whole  into  a 
uniform  mass."  Br. 

We  prefer  the  title  "  compound  calomel  pill,"  of  the  former  British  Pharmaco- 
poeia, as  not  liable  to  any  mistake,  and  most  expressive  of  the  quality  of  the  medi- 
cine. The  antimonial  employed,  though  under  a  different  name,  is  identical  with 
the  old  U.  S.  precipitated  sulphide.  According  to  Vogel,  a  reaction  takes  place 
between  the  calomel  and  sulphurated  antimony,  resulting  in  the  production  of  chlo- 
ride of  antimony  and  sulphide  of  mercury.  The  preparation  was  originally  intro- 
duced to  the  notice  of  the  profession  by  Dr.  Plummer,  who  found  it  useful  as  an 
alterative,  and  upon  whose  authority  it  was  at  one  time  much  employed  under  the 
name  of  Plummer  s  Pills.  The  combination  is  well  adapted  to  the  treatment  of 
chronic  rheumatism,  and  of  scaly  and  other  eruptive  diseases  of  the  skin,  especially 
when  accompanied  with  a  syphilitic  taint.  Six  grains  (0-4  Gm.)  of  the  U.  S.  prep- 
aration, and  five  (0-33  Gm.)  of  the  British,  contain  about  one  grain  (0-065  Gm.) 
of  calomel,  and  each  U.  S.  pill  about  half  a  grain  (003  Gm.).  One  to  two  pills 
or  more  may  be  given  morning  and  evening. 

PILULE  ASAFCETID.E.  U.S.     Pills  of  Asafetida. 

(PIL'U-LiE  AS-A-F(ET'l-D.i:— as-a-fet'i-de.) 

Pilules  d'Asef^tide,  Fr.;  Asafcetida-Pillen,  G. 

"  Asafetida,  three  hundred  grains  (19-5  Gm.)  ;  Soap,  in  fine  powder,  one  hundred 
grains  (6-5  Gm.),  To  make  one  hundred  pills.  Beat  them  together  with  water  so 
as  to  form  a  mass,  and  divide  it  into  one  hundred  pills."  U.  S. 

"  Audergon'g  Scots  PJllt.  U  Aloes  Barbadensis  ^xxiv,  Saponis  ^W,  ColocyBthidis  ^,  Gam- 
es'* 5J'  ^'^'  Anisi  f^ss.  Let  the  aloes,  colocynth,  and  gamboge  be  reduced  to  a  very  fine  pow- 
der; then  beat  them  and  the  soap  with  water  into  a  mass,  of  a  proper  consistence  to  divide  into 
pills,  each  containing  three  grains." 
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Each  of  these  pills  contains  three  grains  (0'20  Gm.)  of  the  gum-resin.  They 
are  a  convenient  form  for  administering  asafetida,  the  unpleasant  odor  and  taste  of 
which  render  it  very  offensive  in  the  liquid  state. 

PILULA  CAMBOGI^  COMPOSITA.  Br.     Compound  Pill  of 

Gamboge. 

(PIL'U-LA  CAM-BO'91-iE  C0M-P5§'I-TA.) 

''  Take  of  Gamboge,  in  powder,  Barbadoes  Aloes,  in  powder,  Compound  Powder 
of  Cinnamon,  of  each,  one  ounce;  Hard  Soap,  in  powder,  two  ounces;  Syrup,  a 
sufficiency/.  Mix  the  Powders  together,  add  the  Syrup,  and  beat  the  whole  into  a 
uniform  mass."  Br. 

This  is  an  active  purgative  pill,  and  may  be  given  in  the  dose  of  from  five  to  fifteen 
grains  (0-33-1  Gm.).     The  formula  is  that  of  Dr.  George  Fordyce  simplified. 

PILULE  CATHARTiaE  COMPOSITiE.  U.  S.     Compound 

Cathartic  Pills. 

(PIL'C-LiE  CA-THAK'TI-g^  C0M-P0§'l-TiE.) 

Anttbilious  Pills.  E.;  Pilules  eathartiques  composees,  Fr.;  Abfiihrpillen,  G. 

"  Compound  Extract  of  Colocynth,  one  hundred  and  thirty  grains  (8"4  Gm.) ; 
Abstract  of  Jalap,  one  hundred  grains  (65  Gm.) ;  Mild  Chloride  of  Mercury,  one 
hundred  grains  (6-5  Gm.)  ;  Gamboge,  in  fine  powder,  twenty -jive  grains  (1'6  Gm.), 
To  make  one  hundred  pills.  Mix  the  powders  intimately;  then  with  water  form  a 
mass,  and  divide  it  into  oiie  hundred  pills."  U.  S. 

This  cathartic  compound  was  first  made  officinal  in  the  second  edition  of  the  U.  S. 
Pharmacopoeia.  It  was  intended  to  combine  smallness  of  bulk  with  efficiency  and 
comparative  mildness  of  purgative  action,  and  a  peculiar  tendency  to  the  biliary 
organs.  Such  an  officinal  preparation  was  much  wanted  in  this  country,  in  which 
bilious  fevers,  and  other  complaints  attended  with  congestion  of  the  liver  and  portal 
circle  generally,  so  much  abound.  The  object  of  smallness  of  bulk  is  accomplished 
by  employing  extracts  and  the  more  energetic  cathartics  ;  that  of  a  peculiar  tendency 
to  the  liver,  by  the  use  of  calomel ;  and  that  of  efficiency  with  mildness  of  operation, 
by  the  union  of  several  powerful  purgatives.  It  is  a  fact,  abundantly  proved  by  ex- 
perience, that  drastic  cathartics  become  milder  by  combination,  without  losing  any 
of  their  purgative  power.  Nor  is  it  difficult,  in  this  case,  to  reconcile  the  result  of 
observation  with  physiological  principles.  Cathartic  medicines  act  on  different  parts 
of  the  alimentary  canal  and  organs  secreting  into  it.  In  small  doses,  both  the  irrita- 
tion which  they  occasion  and  their  purgative  effect  are  proportionally  lessened.  If 
several  are  administered  at  the  same  time,  each  in  a  diminished  dose,  it  is  obvious 
that  the  combined  purgative  effect  of  all  will  be  experienced ;  while  the  irritation, 
being  feeble  in  each  part  affected,  and  diffused  over  a  large  space,  will  be  less  sensible 
to  the  patient,  and  will  more  readily  subside.  In  the  compound  cathartic  pills,  most 
of  the  active  purgatives  in  common  use  are  associated  together  in  proportions  corre- 
sponding with  their  respective  doses,  so  that  an  excess  of  any  one  ingredient  is 
guarded  against,  and  violent  irritation  from  this  cause  prevented.  The  present 
officinal  process  does  not  differ  from  that  of  U.  S.  P.  1870,  except  in  the  substitu- 
tion of  the  abstract  of  jalap  for  the  extract,  the  latter  being  no  longer  officinal.  This, 
however,  does  not  alter  the  composition  of  the  pill.  It  is  highly  important,  for  the 
efficiency  of  these  pills,  that  they  be  prepared  in  exact  compliance  with  the  direc- 
tions, and  that  the  compound  extract  of  colocynth  and  the  abstract  of  jalap  used 
be  of  good  quality.  When  they  fail,  the  result  is  generally  ascribable  to  the  sub- 
stitution of  jalap  for  the  abstract,  or  to  the  use  of  a  compound  extract  of  colocynth 
made  with  nearly  inert  scammony,  inferior  aloes,  and  insufficient  colocynth,  and 
altogether  badly  prepared.   (See  a  paper  by  G.  H.  Chas.  Klie,  A.  J.  P.,  April,  1878.) 

Three  of  the  pills,  containing  lOf  grains  (0-69  Gm.)  of  the  mass,  are  a  medium 
dose  for  an  adult.  In  this  quantity  are  four  grains  (0-26  Gm.)  of  compound  ex- 
tract of  colocynth,  three  (0*20  Gm.)  of  abstract  of  jalap,  three  (0-20  Gm.)  of  calo- 
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mel,  and  two-thirds  of  a  grain  (0-04  Gm.)  of  gamboge.  A  single  pill  will  generally 
be  found  to  operate  as  a  mild  laxative.  In  a  full  dose,  the  preparation  acts  vigor- 
ously on  the  bowels,  producing  bilious  stools,  generally  without  much  pain  or  disorder 
of  the  stomach.  It  may  be  employed  in  most  instances  where  a  brisk  cathartic  is 
required,  but  is  particularly  applicable  to  the  early  stages  of  bilious  fevers,  to  hepa- 
titis, jaundice,  and  all  those  derangements  of  the  alimentary  canal,  or  of  the  general 
health,  which  depend  on  congestion  of  the  portal  circle. 

PILULA  COLOCYXTHIDIS   COMPOSITA.  Br.     QmpDund  PUl 

of  Colocynth. 

(PIIiT-LA  C6L-0-CYN'THI-D1S  C0M-P0§'I-TA.) 

Pilules  de  Coloqninte  compos6es,  Pilules  cochees  mineures,  Fr.;  Coloquinten-Pillen,  G. 

"  Take  of  Colocynth  Pulp,  in  powder,  one  ounce  ;  Barbadoes  Aloes,  in  powder, 
Scammony,  in  powder,  of  each,  tico  ounces  ;  Sulphate  of  Potash,  in  powder,  a  quar- 
ter of  an  ounce  ;  Oil  of  Cloves  two  fluidrachms  ;  Distilled  Water  a  sufficiency.  Mix 
the  Powders,  add  the  Oil  of  Cloves,  and  beat  into  a  mass  with  the  aid  of  the  Water." 
Br.     The  ounce  employed  is  the  avoirdupois  ounce. 

This  is  not,  like  the  late  London  pills  of  the  same  name,  merely  another  form  of 
the  compound  extract  of  colocynth,  though  containing  essentially  the  same  materials ; 
one  great  difference  being  that  colocynth  and  aloes  are  used  in  substance  in  the  pill, 
instead  of  in  the  state  of  extract.  The  present  British  preparation  is  that  of  the  late 
Edinburgh  Pharmacopoeia  slightly  altered.  Sulphate  of  potassium  is  used  to  promote 
the  more  complete  division  of  the  aloes  and  scammony.  The  preparation  is  actively 
cathartic  in  the  dose  of  from  five  to  twenty  grains  (0-33-1  3  Gm.). 

PILULA  COLOCYNTHIDIS  ET  HYOSCYAMI.  Br.    PiUof  Coh- 

cifnth  and  Hyoscyanius. 

(PIL'tr-LA  c6L-0-Cy^''THI-DIS  EX  HY-OS-CY'A-MI.) 

"  Take  of  Compound  Pill  of  Colocynth  two  ounces  ;  Extract  of  Hyoscyamus  one 
ounce.     Beat  them  into  a  uniform  mass."  Br. 

This  is  an  old  officinal  of  the  Edinburgh  College.  It  is  assorted  that  the  com- 
pound pill  and  compound  extract  of  colocynth  are  almost  entirely  deprived  of  their 
griping  tendency  by  combination,  as  above,  with  extract  of  hyoscyamus,  without 
losing  any  of  their  purgative  power.  The  dose  is  from  five  to  twenty  grains  (0-33- 
1-3  Gm.). 

PILULA  CONII  COMPOSITA.  Br.     Compound  PUl  of  Hemlock. 
(PiL'r-LA  co-si'i  com-pO§'i-ta.) 

"  Take  of  Extract  of  Hemlock  two  ounces  and  a  half;  Ipecacuanha,  in  powder, 
half  an  ounce  ;  Treacle  a  sufficiency.  Mix  the  Extract  of  Hemlock  and  Ipecacuanha, 
and  add  sufficient  Treacle  to  form  a  pill-mass."  Br. 

This  is  an  old  formula  of  the  London  College,  discarded  in  the  formation  of  the 
original  British  Pharmacopoeia,  but  admitted  into  the  present  edition.  The  pill  is 
an  anodyne  and  expectorant  combination,  useful  in  chronic  bronchial  disease.  The 
dose  is  from  five  to  ten  grains  (0-33-0-65  Gm.). 

PILULE  FERRI  C0MP0SIT2E.  U.S.     Compound  Pills  of  Iran. 
(pil'u-lj:  fer'ri  com-p6§'i-t^.) 

Pilules  de  GriflBth,  Pilules  de  Fer  et  de  Myrrhe  composees,  Fr.;  GrifiBth'sche  Pillen,  G. 

"Myrrh,  in  fine  powder,  one  hundred  and  fifty  grains  (975  Gm.) ;  Carbonate 
of  Sodium,  seventy-five  grains  {\-%'h  Gm.) ;  Sulphate  of  Iron,  seventy-five  grains 
(4-85  Gm.)  ;  Syrup,  a  sufficient  quantify,  To  make  one  hundred  pills.  Rub  the 
Myrrh,  first  with  the  Carbonate  of  Sodium  and  afterward  with  the  Sulphate  of  Iron, 
until  they  are  thoroughly  mixed ;  then  beat  them  with  Syrup  so  as  to  form  a  mass, 
and  divide  it  into  one  hundred  pills.''  U.  S. 
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This  preparation  is  closely  analogous  to  the  Mistura  Ferri  Composita  in  properties 
and  composition.  It  is  a  good  eninienagogue  and  antihectic  tonic.  As  its  peculiar 
advantages  depend  upon  the  presence  of  ferrous  carbonate,  which  speedily  changes 
into  the  ferric  salt  on  exposure,  it  is  proper  that  only  so  much  of  the  mass  should 
be  prepared  as  may  be  wanted  for  immediate  use.  It  is  said  that  the  iron  will  be 
better  preserved  in  the  ferrous  state,  if,  instead  of  mixing  the  ingredients  as  directed 
in  the  Pharmacopoeia,  the  operator  should  first  dissolve  the  sulphate  of  iron,  finely 
powdered,  in  the  syrup,  with  a  moderate  heat,  then  add  the  carbonate  of  sodium, 
stirring  till  they  are  thoroughly  mixed,  and  lastly  incorporate  the  myrrh.  From 
two  to  six  pills  may  be  given  at  a  dose  three  times  a  day.  They  are  sometimes 
called  Grlffi-tlis  pills.  They  closely  resemble  Blawrs  ferruginous  pills,  celebrated 
in  France  as  a  remedy  in  chlorosis,  prepared  from  equal  weights  of  sulphate  of  iron 
and  carbonate  of  potassium,  made  into  a  pilular  mass  with  mucilage  of  tragacanth 
and  powdered  liquorice  root.  The  pills  contain,  as  the  result  of  double  decomposi- 
tion, ferrous  carbonate  and  sulphate  of  potassium.  MM.  Van  de  Velde  and  Van 
Melckebeke  prefer  the  bicarbonate  of  sodium  to  the  potassium  salt.  (Journ.  de 
Pharm.,  4e  ser.,  xvi.) 

PILULE  FERRI  lODIDI.  U.  S.    Pills  of  Iodide  of  Iron. 

(PIL'U-LiE  FER'Ei  I-OD'I-DI.) 

Pilula  Ferri  lodidi,  Br.,-  Pilules  d'lodure  de  Fer,  P.  de  Blancard,  Fr.;  Eisenjodiir-Pillen,  0. 

"  Reduced  Iron,  sixty  grains  (4  Gm.)  ;  Iodine,  eighty  grains  (5'2  Gm.)  ;  Gly- 
cyrrhiza,  in  No.  60  powder,  fifty  grains  (3-25  Gm.)  ;  Sugar,  in  fine  powder,  ffty 
grains  (3-25  Gm.) ;  Extract  of  Glycyrrhiza,  in  fine  powder,  twelve  grains  (0'75 
Gm.)  ;  Acacia,  in  fine  powder,  twelve  grains  (0"75  Gm.)  ;  Water,  Balsam  of  Tolu, 
Stronger  Ether,  each,  a  sufficient  quantity,  To  make  one  hundred  pills.  To  the 
Reduced  Iron,  contained  in  a  porcelain  capsule,  add  about  two  Jluidrachms,  or  about 
eight  grammes  of  Water,  and  gradually  add  the  Iodine,  constantly  triturating,  until 
the  mixture  ceases  to  have  a  reddish  tint.  Then  add  the  remaining  powders,  pre- 
viously mixed,  and  evaporate  the  excess  of  moisture,  on  the  water-bath,  constantly 
stirring,  until  the  mass  has  acquired  a  pilular  consistence.  Lastly,  divide  it  into  one 
hundred  pills.  Dissolve  one  j)o.rt  of  Balsam  of  Tolu  in  one  part  of  Stronger  Ether, 
shake  the  pills  with  a  suflBcient  quantity  of  this  solution  until  they  are  uniformly 
coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirring  them  until  the  drying 
is  completed.  Keep  the  pills  in  a  well-stopped  bottle.  Pills  of  Iodide  of  Iron  should 
be  devoid  of  the  smell  of  iodine,  and  distilled  water  rubbed  with  them  and  filtered, 
should  not  impart  more  than  a  light  blue  tint  to  gelatinized  starch  (abp.  of  more  than 
traces  of  free  iodine)."  U.  S. 

This  process  differs  from  that  formerly  oflBcinal  in  the  use  of  reduced  iron,  in  the 
place  of  iron  wire  and  reduced  iron  of  the  formula  of  U.  S.  1870.  The  simplifica- 
tion of  the  process  does  not  change  the  relative  strength. 

"  Take  of  Fine  Iron  'Wire  forty  grains;  Iodine  eighty  grains;  Refined  Sugar,  in 
powder,  seventy  grains;  Liquorice  Root,  in  powder,  one  hundred  and  forty  grains; 
Distilled  Water  ffty  minims.  Agitate  the  Iron  with  the  Iodine  and  Water  in  a 
strong  stoppered  ounce  phial,  until  the  froth  becomes  white.  Pour  the  fluid  upon 
the^ugar  in  a  mortar,  triturate  briskly,  and  gradually  add  the  Liquorice."  Br. 

The  pills  of  iodide  of  iron  were  introduced  into  the  U.  S.  Pharmacopoeia  at  the 
revision  of  1850.  The  present  ofl&cinal  pills  are  formed  on  the  plan  proposed  by 
Prof.  Procter,  in  imitation  of  Blancard's  pills  {A.  J.  P.,  May,  1860),  and  are 
much  superior  to  those  made  by  the  U.  S.  process  of  1850,  or  by  that  of  the 
British  Pharmacopoeia.  M.  Magnes-Lahens  especially  recommends  the  following 
formula.  "  Take  of  Pure  Iodine  4-10  grammes;  Powdered  Iron  1*90  grammes; 
Powdered  Sugar  2-50  grammes ;  Powdered  Gum  Arabic  2*50  grammes ;  Distilled 
Water  2  50  grammes.  Put  in  an  iron  dish  the  Water  and  the  powdered  Iron,  add 
the  Iodine  gradually,  and  facilitate  the  reaction  by  stirring  with  a  spatula  of  iron 
and  by  warming  a  little;  when  the  reaction  is  complete,  add  the  Gum  and  the  Sugar, 
then  heat  to  about  50°  C.  (122°  F.),  stirring  until  the  mass  ceases  to  drop  when  a 
little  is  taken  up  on  the  spatula.     If  necessary,  five  grammes  of  powdered  liquorice 
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root  may  be  incorporated  into  the  mass,  which  is  then  to  be  rolled  into  one  hundred 
pills."  i^A.  J.  P.,  1873,  p.  498.)  The  iodine  and  iron  unite  directly  to  form  ferrous 
iodide  in  solution,  which  is  protected  against  the  oxidizing  influence  of  the  air  by 
the  susar  and  excess  of  reduced  iron,  while  the  liquorice  and  gum  serve  to  give  due 
consistence  and  plasticity  to  the  pilular  mass.  The  pills  are  still  fiirther  protected 
from  the  air  by  the  impervious  coating  of  balsam  of  Tolu,  which  readily  yields  to 
the  softening  and  solvent  properties  of  the  gastric  liquids.  The  great  disadvantage 
of  the  pill  of  iodide  of  iron,  as  ordinarily  prepared,  is  that  it  will  not  keep ;  crum- 
bling by  time  and  exposure,  and  evolving  iodine  in  consequence  of  the  oxidation  of 
the  iron.  The  preparation,  made  according  to  the  U.  S.  formula  of  1870,  stood  the 
test  of  time  ;  and  we  have  seen  pills  which,  four  years  after  their  preparation,  exhib- 
ited no  signs  of  change.  Each  pill  contains  about  a  grain  (0-065  Gm.)  of  iodide  of 
iron  and  one-fifth  of  a  grain  (001 2  Gm.)  of  reduced  iron.  The  therapeutic  uses  of 
this  preparation  are  the  same  as  those  of  iodide  of  iron.  (See  Perri  lodidum.) 

PILULE  GALBAXI  COMPOSITE.  U.S.     Compound  Pills  of 

Galbanum. 

(PIL'U-L^  GAL'BA-Xi  CO>I-PO§'l-T^,) 

Filala  Assafoetidse  Composita,  Br.,-  Compound  Pill  of  Assafetida;  Piltiles  de  Galbannm  eom- 

posees,  Fr.;  Galbanum-Pillen,  G. 

"  Galbanum,  one  hundred  and  fifty  grains  (9*75  Gm.)  ;  Myrrh,  one  Tiundred  and 
fifty  grains  (975  Gm.) ;  Asafetida,  fifty  grains  (3-25  Gm.) ;  Syrup,  a  sufficient 
quantity,  To  make  one  hundred  pills.  Beat  them  together  so  as  to  form  a  mass, 
and  divide  it  into  one  hundred  pills"    U.  S. 

"  Take  of  Assafetida,  Galbanum,  Myrrh,  of  each,  tico  ounces  ;  Treacle,  by  weight, 
one  ounce.  Heat  all  together  by  means  of  a  water-bath,  and  stir  the  mass  until  it 
assumes  a  uniform  consistence."  Br. 

This  compound  is  given  as  an  antispasmodic  and  emmenagogue  in  chlorosis  and 
hysteria.     The  dose  is  2  to  4  pills,  or  from  five  to  twenty  grains  (033-1  3  Gm.). 

PILULA  IPECACUAXHJE  CUM  SCILLA.  Br.    Pill  of  Ipecao- 

uanha  with  Squill. 

(PILT-LA  IP-E-CAC-L-AX'H.E  CC3I  SCIL'LA— all'la.) 

"Take  of  Compound  Powder  of  Ipecacuanha  three  ounces;  Squill,  in  powder, 
Ammoniacum,  in  powder,  of  each,  one  ounce;  Treacle  a  sufficiency.  Mix  the 
Powders  and  beat  into  a  mass  with  the  Treacle."  Br. 

This  is  a  good  combination  of  expectorants,  along  with  a  little  opium  to  allay  ir- 
ritation and  restlessness,  well  adapted  to  chronic  catarrh,  with  either  deficient  or 
greatly  excessive  expectoration,  and  to  the  advanced  stages  of  the  acute  disease 
offering  similar  indications.     The  dose  is  from  five  to  ten  grains  (0-33-0-65  Gm.). 

PILULE  OPn.  U.S.    puis  of  Opium. 

(VlL'V-LJB  OTl-i.) 

Pilnles  d'Opinm,  Fr.;  Opinmpillen,  G. 

'•  Powdered  Opium,  one  hundred  grains  (65  Gm.)  ;  Soap,  in  fine  powder,  ticenty- 
fice grains  (162  Gm.),  To  make  one  hundred  pills.  13eat  them  together  with  water 
so  as  to  form  a  mass,  and  divide  it  into  one  hundred  pills.''  U.S. 

This  process  is  designed  merely  to  furnish  a  convenient  formula  for  putting  opium 
into  the  pilular  form,  preferable  to  the  mode  sometimes  practised  of  making  the  pills 
directly  from  the  unpowdered  mass  of  opium  as  found  in  commerce.  The  soap 
answers  no  other  purpose  than  to  give  a  due  consistence,  and  is  therefore  in  small 
proportion. 

As  hard  old  opium  pills  are  sometimes  preferred,  in  cases  of  irritable  stomach,  in 
consequence  of  their  slow  solution,  it  is  proper  for  the  pharmacist  to  keep  some  in 
this  Slate  to  meet  the  prescription  of  the  physician. 

Of  the  pills  above  directed,  each  contains  one  grain  (0-065  Gm.)  of  powdered 
opium,  and  one  is  a  full  dose  if  made  of  officinal  powdered  opium. 
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PILULE  PHOSPHORI.  U.  8.,  Br.     Pills  of  Phosphorus. 

(PIL'U-L^  PHOS'PHO-BI.) 

Filala  Phosphori,  B>:;  Phosphorus  Pill. 

"  Phosphorus,  one  grain  (006  Gm.)  ;  Althaea,  in  No.  60  powder,  eighty  grains 
(5'2  Gm.)  ;  Acacia,  in  fine  powder,  twenty  grains  (1-3  Gm.)  ;  GrXycexm,  forty  grains 
(2'6  Gm.)  [or  thirty-five  minims]  ;  Water,  twenty  grains  (1-3  Gm.)  [or  nineteen 
minims] ;  Purified  G\\\oYoioxm^  fifty  grains  (3-2  Gm.)  [or  thirty-six  minims]  ;  Balsam 
of  Tolu,  Stronger  Ether,  each,  a  sufficient  quantity^  To  make  one  hundred  pills. 
Dissolve  the  Phosphorus  in  the  Chloroform,  in  a  test-tube  [heating  gently].  Mix 
the  Althsea  and  the  Acacia,  in  a  mortar,  with  the  pestle,  add  the  solution  of  Phos- 
phorus, then  the  Glycerin  and  the  Water,  and  quickly  form  a  mass,  to  be  divided 
into  one  hundred  pills.  Dissolve  one  part  of  Balsam  of  Tolu  in  one  part  of 
Stronger  Ether,  shake  the  pills  with  a  suflBcient  quantity  of  the  solution  until  they 
are  uniformly  coated,  and  put  them  on  a  plate  to  dry,  occasionally  stirring  until  the 
drying  is  completed.     Keep  the  pills  in  a  well-stopped  bottle."  U.  S. 

"  Take  of  Phosphorus  two  grains  ;  Balsam  of  Tolu  one  hundred  and  twenty  grains ; 
Yellow  Wax  sixty  grains.  Pat  the  Phosphorus  and  Balsam  of  Tolu  in  a  Wedgwood 
mortar  about  half-full  of  hot  water,  and  when  the  Phosphorus  has  melted  and  the 
Balsam  has  becomC'SuSiciently  soft,  rub  them  together  beneath  the  surface  of  the 
water  until  no  particles  of  phosphorus  are  visible,  the  temperature  of  the  water  being 
maintained  at  or  near  to  140°.  Add  now  the  Wax,  and  as  it  softens  mix  it  thoroughly 
with  the  other  ingredients.  Allow  the  mass  to  cool  without  being  exposed  to  the 
air,  and  keep  it  in  a  bottle  immersed  in  cold  water.  It  may  be  softened  with  a  few 
drops  of  rectified  spirit  when  made  into  pills."  Br. 

This  is  a  new  officinal  pill.  The  increasing  use  of  phosphorus  in  the  free  state 
made  the  introduction  of  phosphorus  pills  a  necessity ;  the  problem  of  preventing 
the  oxidation  of  the  phosphorus  is  believed  to  be  solved  by  dissolving  it  in  an  excess 
of  warm  chloroform  ;  this  is  accomplished  in  a  stoppered  test-tube,  for  it  has  been 
shown  that  no  oxidation  takes  place  in  the  presence  of  chloroform  vapor.  It  is 
necessary  to  form  the  mass  quickly,  so  that  the  chloroform  may  not  all  evaporate 
and  leave  the  phosphorus  exposed  to  the  action  of  the  air.  If  the  pills  are  intended 
for  immediate  use,  it  is  not  necessary  to  coat  them  with  Tolu.  Chloroform  is  pre- 
ferred to  carbon  disulphide,  for,  although  the  latter  is  a  better  solvent,  it  is  difficult 
to  rid  the  mass  of  the  disgusting  odor.  (See  A.  J.  P.,  1875,  pp.  253,  254,  335, 
501 ;  1876,  p.  56  ;  1877,  p.^135  ;  1878,  p.  584;  and  N.  R.,  1876,  pp.  189,  332  ; 
1877,  p.  32.) 

Of  the  British  mass,  three  drachms  contain  two  grains  of  the  drug,  and  the  dose 
is  therefore  from  1  to  2  grains  (0-07  to  013  Gm.),  equivalent  to  from  -J^th  to  ^^^th 
of  a  grain  (00015  to  0003  Gm.)  of  phosphorus.  Each  officinal  pill  contains  the 
yi^th  of  a  grain  (0*0006  Gm.)  of  phosphorus. 

PILULA  PLUJSIBI  CUM  OPIO.  Br.     Pill  of  Lead  and  Opium. 

(PIL'II-LA  PLUM'BI  CUM  O'PI-O.) 

"Take  of  Acetate  of  Lead,  in  fine  powder,  thirty-six  grains ;  Opium,  in  powder, 
six  grains;  Confection  of  Roses  six  grains.     Beat  them  into  a  uniform  mass."  Br. 

This  pill  would  be  better  left  to  extemporaneous  prescription  ;  the  requisite  pro- 
portion of  opium  to  the  acetate  varying  in  diff"erent  cases.  The  tannic  acid  of  the 
confection  of  roses  decomposes  a  portion  of  the  acetate ;  but  the  resulting  tannate 
of  lead  is  not  inert.  The  mass  contains  six  parts  of  the  acetate  of  lead  in  eight, 
and  may  be  given  in  the  dose  of  t,wo  or  three  grains  (0-13  to  0-20  Gm.)  to  begin  with, 

PILULA  QUINI^.  Br.     Pill  of  Quinia. . 

(PIL'U-LA   QUi'NI-iE.) 

"  Take  of  Sulphate  of  Quinia  sixty  grains;  Confection  of  Hips  twenty  grains. 
Mix  them  to  a  uniform  mass."  Br. 

The  U.  S.  Committee  of  Revision  did  not  deem  it  necessary  to  have  an  officinal 
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pill  of  sulphate  of  quinine,  as  the  quantity  desired  by  physicians  in  each  pill  neces- 
sarily varies.* 

PILULE  RHEI.   U.  S.    Pills  of  Rhubarb. 

(PIL'U-L^  BHE'i.) 

Pilules  de  Rhubarbe,  Fr.;  Rhabarberpillen,  G. 

"■•  Rhubarb,  in  fine  powder,  three  hundred  grains  (19-5  Gm.) ;  Soap,  in  fine  powder, 
one  hundred  grains  (65  Gm.),  To  make  oik  hundred  pills.  Beat  them  together 
with  water  so  as  to  form  a  mass,  and  divide  it  into  one  hundred  pills."  U.  S. 

Rhubarb  is  so  often  given  in  the  pilular  form,  that  it  is  convenient  both  for  the 
physician  and  the  apothecary  to  have  an  oflScinal  formula  indicating  the  mode  of  pre- 
paring the  pills,  as  well  as  the  quantity  of  rhubarb  to  be  contained  in  each.  Soap 
has  stood  the  test  of  long  experience  as  a  good  excipient  for  rhubarb.  If  made 
in  quantity  the  pills  should  be  kept  in  loosely-stopped  bottles.  We  have  found 
rhubarb  pills,  made  with  compound  tincture  of  cardamom,  without  other  ingredient, 
to  answer  an  excellent  purpose.  Each  oflBcinal  pill  contains  three  grains  (0*20  Gm.) 
of  rhubarb. 

PILULE  RHEI  COMPOSITE.  U.S.     Compound  Pills  of  Rhubarb. 
(piL'u-L^  RHE'i  com-po§'i-tj:.) 

Filula  Bhei  Composita,  Br.;  Pilules  de  Rhubarbe  composees,  Fr.;  Rhabarber  und  Aloe- 
pillen,  G. 

"  Rhubarb,  in  No.  60  powder,  two  hundred  grains  (13  Gm.);  Purified  Aloes,  in 
fine  powder,  one  hundred  and  ffty  grains  (9"75  Gm.);  Myrrh,  in  fine  powder,  one 
hundred  grains  (6-5  Gm.) ;  Oil  of  Peppermint,  ten  grains  (0-65  Gm.),  To  make 
one  hundred  pills.  Beat  them  together  with  water  so  as  to  form  a  mass,  and  divide 
it  into  one  hundred pills.'^  U.  S. 

"Take  of  Rhubarb  Root,  in  powder,  three  ounces;  Socotrine  Aloes,  in  powder, 
two  ounces  and  a  quarter  ;  Myrrh,  in  powder.  Hard  Soap,  in  powder,  of  each,  one 
ounce  and  a  half;  Oil  of  Peppermint,  ojie  fluidrachm  and  a  half;  Treacle,  by 
VI e\zhi,  four  ounces.  Mix  the  Powders  with  the  Oil,  then  add  the  Treacle,  and 
beat  the  whole  into  a  uniform  mass."  Br. 

This  is  a  warm  tonic  laxative,  useful  in  costiveness  with  debility  of  stomach.  If 
made  in  quantity  the  pills  should  be  kept  in  loosely-stopped  bottles.  From  two  to 
four  pills,  or  from  ten  to  twenty  grains  (0-65-l*3  Gm.)  of  the  mass,  may  be  taken 
twice  a  day. 

PILULA  SAPOXIS  COMPOSITA.  Br.     Compound  Pill  of  Soap. 

(PIL'C-LA  SA-PO'XlS  COM-PO§'I-T.\.) 

"  Take  of  Opium,  in  powder,  half  an  ounce;  Hard  Soap,  in  powder,  two  ounces; 
Distilled  Water  a  sufficiency.  Mix  the  Opium  and  Soap,  and  beat  into  a  mass  with 
the  Water."  Br. 

This  pill  is  no  longer  officinal.  The  process  of  U.  S.  P.  1870  will  be  found  in 
the  foot-note."f"  This  preparation  is  useful  by  affording  the  opportunity  of  conveni- 
ently administering  opium,  in  a  pilular  and  readily  soluble  form,  in  small  fractions 
of  a  grain.  The  name  was  probably  intended  to  conceal  the  nature  of  the  prepara- 
tion from  the  patient.  One  grain  (0*065  Gm.)  of  opium  is  contained  in  five  grains 
(0-33  Gm.)  of  the  mass. 

*  Mr.  H.  P.  Reynolds  prepares  small  and  soluble  sulphate  of  quinine  pills  by  the  following  for- 
ipula.  Take  of  Sulphate  of  Quinine  six  hundred  grains ;  Tartaric  Acid  one  hundred  grains ;  Gly- 
cerin, pure  (exactly)  seventy-five  minims.  Rub  the  sulphate  of  quinine  and  acid  together  in  a 
mortar  to  a  fine  powder,  add  the  glycerin  and  continue  the  trituration  until  the  powder  becomes 
adherent;  beat  into  a  proper  form  for  handling,  and  divide;  to  whiten  the  pills,  roll  in  starch 
powder.  (.4.  J.  P.,  Sept.  1874.) 

t  Piliila  SaponU  Composita,  U.  S.  P.  1870.  "Take  of  Opium,  in  fine  powder,  ftxfy  grains ; 
Soap,  in  fine  powder,  half  a  troyounce.  Beat  them  together  with  water  so  as  to  form  a  pilular 
mass."  U.  S.  1870. 
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PILULA  SCAMMONII   COMPOSITA.  Br.     Compound  Scammony 

Pill 

(pIL'U-LA  SCAM-MO'NI-i  C0M-P6§'I-TA.) 

Pilules  de  Scammon^e  composees,  Fr.;  ScainmoniunipiHen,  G. 

''  Take  of  Resin  of  Scammony,  Resin  of  Jalap,  Curd  Soap,  in  powder,  of  each,  one 
ounce  ;  Strong  Tincture  of  Ginger,  one  Jluidounce  ;  Rectified  Spirit,  two  fluidounces. 
Add  the  spirit  and  tincture  to  the  soap  and  resins,  and  dissolve  with  the  aid  of  a 
gentle  heat ;  then  evaporate  the  spirit  by  the  heat  of  a  water-bath  until  the  mass  has 
acquired  a  suitable  consistence  for  forming  pills."  Br. 

These  pills  are  actively  purgative  in  doses  of  from  five  to  fifleen  grains  (0-33  to 
1  Gm.). 

PILULA  SCILL^  COMPOSITA.  Br.     Compound  Squill  PiU. 

(PIL'U-LA  SCIL'L^  C0M-P0§'I-TA— eil'le.) 
Pilules  de  Scille  composees,  Fr.;  Meerzwiebelpillen,  G. 

This  preparation  was  dropped  at  the  last  revision  of  the  Pharmacopoeia.  See 
process  for  U.  S.  P.  1870  in  the  foot-note.* 

"  Take  of  Squill,  in  powder,  one  ounce  and  a  quarter ;  Ginger,  in  powder,  Am- 
moniacum,  in  powder.  Hard  Soap,  in  powder,  of  each,  one  ounce ;  Treacle,  by  weight, 
two  ounces,  or  a  sufficiency.  Mix  the  Powders,  add  the  Treacle,  and  beat  into  a 
uniform  mass."  Br. 

This  is  a  stimulating  expectorant  compound,  depending  for  its  virtues  chiefly  on 
the  squill,  and  applicable  to  the  treatment  of  chronic  affections  of  the  bronchial  mu- 
cous membrane.  From  five  to  ten  grains  (0"33-0'65  Gm.)  may  be  given  three  or 
four  times  a  day.  The  preparation  should  be  made  when  wanted  for  immediate 
use,  as  the  squill  which  it  contains  is  liable  to  be  injured  by  keeping. 

PIMENTA.   U.  S.,  Br.     Pimenta.     [Allspice.'] 

(PI-MEN'TA.) 

"  The  nearly  ripe  fruit  of  Eugenia  Pimenta.  De  CandoUe.  (Nat.  Ord.  Myrta- 
cese.)"  U.  S.  "  The  dried  unripe  berries  of  the  Allspice  tree,  Eugenia  Pimenta 
(D.  C),  West  Indies."  Br. 

Semen  Amonii,  Piper  Jamaicense ;  Pimento,  Allspice,  Jamaica  Pepper ;  Piment  de  la  Jamaique, 
Toute-epice,  Piment,  Poivre  de  la  Jamaique,  Fr.;  Englisches  Gewiirz,  Neugewurz,  Kelkenpfeffer, 
G.;  Pimenti,  It.;  Pimienta  de  la  Jamaica,  Sp. 

Gen.  Ch.  Calyx  five-cleft,  superior.  Petals  five.  Berry  two-  to  five-celled,  many- 
seeded.  Willd. 

Myrtus  Pimenta.  Willd.  Sp.  Plant,  ii.  973  ;  Woodv.  ^led.  Bot.  p.  541,  t.  194.— 
Eugenia  Pimenta.  De  Cand.  Prodrom.  iii,  285 ;  Lindley,  Flor.  Med.  p.  76. — Pi- 
menta acris.  Wight.  B.  &  T.  110.  This  is  a  beautiful  tree,  about  thirty  feet  high, 
with  a  straight  trunk,  much  branched  above,  and  covered  with  a  very  smooth  gray 
bark.  Its  dense  and  ever-verdant  foliage  gives  it  at  all  times  a  refreshing  appear- 
ance. The  leaves,  which  are  petiolate,  vary  in  shape  and  size,  but  are  usually 
about  four  inches  long,  elliptical,  entire,  blunt  or  obtusely  pointed,  veined,  and  of  a 
deep  shining  green  color.  The  flowers  are  small,  without  show,  and  disposed  in 
panicles  upon  trichotomous  stalks,  which  usually  terminate  the  branches.  The  fruit 
is  a  spherical  berry,  crowned  with  the  persistent  calyx,  and  when  ripe  is  smooth, 
shining,  and  of  a  black  or  dark  purple  color.  The  tree  exhales  an  aromatic  fra- 
grance, especially  during  the  summer  months,  when  in  flower. 

It  is  a  native  of  the  West  Indies,  Mexico,  and  South  America,  and  is  abundant 
in  Jamaica,  whence  its  fruit  received  the  name  of  Jamaica  pepper.-f  At  present 
commerce  is  supplied  to  a  great  extent  from  Jamaica ;  the  total  imports  in  1881  were 

*  "Take  of  Squill,  in  fine  powder,  twelve  grains  ;  Ginger,  in  fine  powder,  Ammoniac,  in  fine 
powder,  each,  twenty-four  grains  ;  Soap,  in  fine  powder,  thirty-six  grains  ;  Syrup  a  sufficient  quan- 
tity. Mix  the  powders  together ;  then  beat  them  with  Syrup  so  as  to  form  a  pilular  mass,  to  be 
divided  into  twenty-four  pills."  U.  S.  1870. 

f  Pimienta  de  Tabasco.  Tahago,  or  Mexican  Allspice,  is  larger  and  somewhat  less  aromatic  than 
the  Jamaica,  or  true  allspice. 
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1,774,344  pounds.  The  berries  are  the  oflBcinal  part.  They  are  gathered  after 
having  attained  their  full  size,  but  while  yet  green,  and  are  carefully  dried  in  the 
sun.     When  sufficiently  dry,  they  are  put  into  bags  and  casks  for  exportation. 

Properties.  The  berries,  as  they  reach  us,  are  of  different  sizes,  usually  about  as 
large  as  a  small  pea,  round,  wrinkled,  crowned  with  the  short,  four-parted  calyx  or 
its  remnants  and  a  short  style,  brownish  or  brownish  gray,  and  when  broken  present 
two  cells,  each  containing  a  black  hemispherical  or  reniform  seed.  They  have  a 
fragrant  odor,  thought  to  resemble  that  of  a  mixture  of  cinnamon,  cloves,  and  nut- 
meg. Hence  the  name  of  allspice^  by  which  they  are  best  known  in  this  country. 
Their  taste  is  warm,  aromatic,  pungent,  and  slightly  astringent.  They  impart  their 
flavor  to  water,  and  all  their  virtues  to  alcohol.  The  infusion  is  of  a  brown  color, 
and  reddens  litmus  paper.  They  yield  a  volatile  oil  by  distillation.  (See  Oleum 
Phnentse.)  Bonastre  obtained  from  them  a  volatile  oil,  a  green  fixed  oil,  a  fatty  sub- 
stance in  yellowish  flakes,  tannin,  gum,  resin,  uncrystallizable  sugar,  coloring  matter, 
malic  and  gallic  acids,  saline  matters,  moisture,  and  lignin.  The  green  oil  has  the 
burning  aromatic  taste  of  pimenta,  and  is  supposed  to  be  the  acrid  principle.  Upon 
this,  therefore,  together  with  the  volatile  oil,  the  medical  properties  of  the  berries 
depend  ;  and,  as  these  two  principles  exist  most  largely  in  the  shell  or  cortical  portion, 
this  part  is  most  efficient.  According  to  Bonastre,  the  shell  contains  10  per  cent, 
of  the  volatile  and  8  of  the  fixed  oil,  the  seeds  only  5  per  cent,  of  the  former  and 
2-5  of  the  latter.  Berzelius  considers  the  green  fixed  oil  of  Bonastre  as  a  mixture 
of  volatile  oil,  resin,  fixed  oil,  and  perhaps  a  little  chlorophyll.  Dragendorff  in  1871 
announced  the  existence  of  an  alkaloid  in  allspice.  It  is  present  in  exceedingly  small 
quantity,  and  has  somewhat  the  odor  of  conine. 

Medical  Properties  and  Uses.  Pimenta  is  a  warm  aromatic  stimulant,  used  in 
medicine  chiefly  as  an  adjuvant  to  tonics  and  purgatives,  the  taste  of  which  it  serves 
to  cover ;  while  it  increases  their  warmth,  and  renders  them  more  acceptable  to  the 
stomach.  It  is  particularly  useful  in  eases  attended  with  much  flatulence.  It  is, 
however,  much  more  largely  employed  as  a  condiment  than  as  a  medicine.  The  dose 
is  from  ten  to  forty  grains  (0'65-2-6  Gm.).  A  tincture  of  pimenta  has  been  recom- 
mended as  a  local  application  in  chilblains. 

Off.  Prep.  Aqua  Pimentje,  Br.;  Oleum  Pimentae ;  Syrupus  Rhamni,  Br. 

PIPER.  L^.-S'.     Pepper.     ^Black  Pepper,'] 

(pi'ppi.) 

"  The  unripe  fruit  of  Piper  nigrum.  Linne.  {Nat.  Ord.  Piperaceje.)"  d.  S.  "  The 
dried  unripe  berries  of  Piper  nigrum.  Linn.  Imported  from  the  East  Indies."  Br. 

Piper  Nigrom,  Br.;  Poivre  noir  (commun  i.  Poivre,  Fr.:  Schwarzer  Pfcffer,  G.;  Gemeine  Peper, 
Dutch:  Pepe  nero.  It.;  Pimienta  negra,  Sp.;  fifil  uswud,  Arab.;  Lada,  Malay;  ilaricha,  Jar.; 
Sahan,  Palembang. 

Piper.  See  dibeha. 

Piper  v)ffru7n.  Willd.  Sp.  Plant,  i.  159;  Carson,  Ilhist.  of  Med.  Bot.  ii.  38,  pi. 
83 ;  B.  &  T.  245.  The  pepper  vine  is  a  perennial  plant,  with  a  round,  smooth, 
woody,  articulated  stem,  swelling  near  the  joints,  branched,  and  from  eight  to  twelve 
feet  or  more  in  length.  The  leaves  are  entire,  broad-ovate,  acuminate,  seven-nerved, 
coriaceous,  very  smooth,  of  a  dark  green  color,  and  attached  by  strong  sheath-like 
footstalks  to  the  joints  of  the  branches.  The  flowers  are  small,  whitish,  sessile, 
covering  thickly  a  cylindrical  spadix,  and  succeeded  by  globular  berries,  which  are 
red  when  ripe. 

The  plant  grows  wild  in  Cochin-China  and  various  parts  of  India.  It  is  culti- 
vated on  the  coast  of  Malabar,  in  the  peninsula  of  Malacca,  in  Siam,  Sumatra,  Java, 
Borneo,  the  Philippines,  and  many  other  places  in  the  East.  The  best  pepper  is 
said  to  be  produced  in  Malabar ;  but  Europe  and  America  derive  their  chief  supplies 
from  Sumatra  and  Java.  It  appears  to  have  been  introduced  into  the  West  Indies ; 
as  a  specimen  of  black  pepper  was  seen  by  the  author,  at  the  International  Exhibi- 
tion in  London,  in  1862,  among  the  products  of  Trinidad.  The  plant  is  propagated 
by  cuttings,  and  is  supported  by  props,  or  trees  planted  for  the  purpose,  upon  which 
it  is  trained.     In  three  or  four  years  from  the  period  of  planting,  it  begins  to  bear 
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fruit.  The  plant  sometimes  begins  to  bear  as  early  as  the  first  year  after  planting, 
increases  in  its  yield  to  the  fifth  or  sixth  year,  when  it  produces  eight  or  ten  pounds, 
and  begins  to  lose  its  productiveness  about  the  fifteenth  year.  The  berries  are 
gathered  so  soon  as  one  is  seen  to  turn  red, — i.e.,  before  they  are  all  perfectly  ripe, 
— and,  upon  being  dried,  become  black  and  wrinkled. 

White  pejiper  is  the  ripe  berry,  deprived  of  its  skin  by  maceration  in  water  and 
subsequent  friction,  and  afterwards  dried  in  the  sun.  It  has  less  of  the  peculiar 
virtues  of  the  spice  than  the  black  pepper,  and  is  seldom  employed. 

Properties.  The  dried  berries  are  about  as  large  as  a  small  pea,  externally 
blackish,  reticulated,  and  wrinkled,  internally  whitish,  hollow,  and  with  an  unde- 
veloped embryo,  of  an  aromatic  smell,  and  a  hot,  pungent,  almost  fiery  taste.*  They 
yield  their  virtues  partially  to  water,  entirely  to  alcohol  and  ether.  Pelletier  found 
them  to  contain  a  peculiar  alkaloid  called  ^?}:ierme,  an  acrid  concrete  oil  or  soft  resin 
of  a  green  color,  a  balsamic  volatile  oil,  isomeric  with  oil  of  turpentine,  a  colored 
gummy  substance,  an  extractive  matter  like  that  found  in  leguminous  plants  capable 
of  being  precipitated  by  infusion  of  galls,  starch,  a  portion  of  bassorin,  tartaric  and 
malic  acids,  lignin,  and  various  salts.  (See  Piperina.') 

The  taste  and  medicinal  activity  of  pepper  depend  mainly  on  the  concrete  oil 
or  resin,  and  on  the  volatile  oil.  The  concrete  oil  is  of  a  deep  green  color,  very 
acrid,  and  soluble  in  alcohol  and  ether.  The  volatile  oil  is  limpid,  colorless,  be- 
coming yellow  by  age,  of  a  strong  odor,  and  of  a  taste  less  acrid  than  that  of 
pepper  itself  Its  formula  is  CjpHjg,  and  it  forms  a  liquid,  but  not  a  concrete  com- 
pound with  hydrochloric  acid. 

Medical  Properties  and  Uses.  Black  pepper  is  a  warm  carminative  stimulant, 
capable  of  producing  general  arterial  excitement,  but  acting  with  greater  proportional 
energy  on  the  part  to  which  it  is  applied.  From  the  time  of  Hippocrates  it  has 
been  employed  as  a  condiment  and  medicine.  Its  chief  medicinal  application  is  to 
excite  the  languid  stomach  and  correct  flatulence.  It  was  long  since  occasionally 
administered  for  the  cure  of  intermittents  ;  but  its  employment  for  this  purpose  had 
passed  from  the  profession  to  the  vulgar,  till  a  few  years  since  revived  by  an  Italian 
physician,  to  be  again  consigned  to  forgetfulness.  Piperine  has  also  been  employed 
in  the  same  complaint,  and  has  even  been  thought  superior  to  sulphate  of  quinine ; 
but  experience  has  not  confirmed  this  ftivorable  opinion.  That,  in  its  impure  state, 
■when  mixed  with  a  portion  of  the  acrid  principle,  it  will  occasioaally  cure  inter- 
mittents, there  can  be  no  doubt ;  but  it  is  not  comparable  to  the  preparations  of 
bark,  and  is  certainly  less  active  than  the  officinal  oleoresin  of  pepper.  In  inter- 
mittent fever,  pepper  may  be  found  a  useful  adjuvant  to  the  more  powerful  febri- 
fuge. The  dose  of  pepper  is  from  five  to  twenty  grains  (0-33-1-3  Gm.).  It 
may  be  given  whole  or  in  powder,  but  is  more  energetic  in  the  latter  state.  Piper- 
ine has  been  given  in  doses  varying  from  one  to  six  or  eight  grains  (0-065-0'4  or 
0-52  Gm.). 

Piper  longum^  which  was  at  one  time  officinal,  difi"ers  from  its  congeners  in  hav- 
ing its  lower  leaves  cordate,  petiolate,  seven-nerved,  its  upper  oblong-cordate,  sessile, 
and  five-nerved ;  its  flowers  in  dense,  short,  terminal,  and  nearly  cylindrical  spikes ; 
and  its  fruit,  consisting  of  very  small  one-seeded  berries  or  grains,  embedded  in  a 
pulpy  matter.  It  is  a  native  of  Southeastern  Asia,  and  is  produced  abundantly  in 
Bengal  and  other  parts  of  Hindostan.  The  fruit  is  green  when  immature,  and  be- 
comes red  as  it  ripens.  It  is  gathered  in  the  former  state,  as  it  is  then  hotter  than 
when  perfectly  ripe.  The  whole  spike  is  taken  from  the  plant,  and  dried  in  the 
sun.  Long  pepper,  as  the  fruit  is  called,  is  cylindrical,  an  inch  or  more  in  length, 
indented  on  its  surface,  of  a  dai:k  gray  color,  a  weak  aromatic  odor,  and  a  pungent 
fiery  taste.  M.  Dulong  found  its  chemical  composition  to  be  closely  analogous  to 
that  of  black  pepper.  Like  that,  it  contains  pipertne,  a  concrete  oil  or  soft  resin  upon 
which  its  burning  acrimony  depends,  and  a  volatile  oil  to  which  it  probably  owes 

*  The  powder  of  pepper  is  frequently  adulterated  with  various  substances,  which  can  be  detected 
by  the  microscope.  (See  P.  J.  Tr,,  June,  1860  ;  also  Ilassall,  Food  and  ils  Adulterations.)  The  char- 
acteristic starch  granule  is  said  to  be  compound,  preserving  the  form  of  the  cell  containing  it. 
(Bouchardet,  Ann.  de  Therap.,  1874.) 
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its  odor.  Its  medical  virtues  arc  essentially  the  same  as  those  of  black  pepper ; 
but  it  is  considered  inferior  to  that  spice,  and  is  seldom  used. 

West  African  or  Ashantee  Pepper  is  the  berry  of  P.  Clusii,  which  grows  abun- 
dantly in  tropical  Africa.  It  does  not  come  into  Western  commerce,  although  much 
used  in  Africa.  The  berry  is  described  as  resembling  cubebs,  but  less  rugose,  and 
■with  a  more  slender  pedicel,  and  having  the  odor  and  taste  of  black  pepper.  Sten- 
house  found  piperine  in  this  variety  of  pepper. 

Off.  Prep.  Confectio  Piperis.  Br.;  Oleoresina  Piperis,  U.  S.;  Pulvis  Opii  Com- 
positus.  £r. 

PIPERIXA.   r.-S'.     Piperine. 

Ci7  His  XOj  ;  285.  (PI-PE-RI'XA.)  Cm  Hm  N0«;  285. 

**  A  proximate  principle  of  feebly  alkaloidal  power,  prepared  from  Pepper,  and 
occurring  also  in  other  plants  of  the  Sat.  Ord.  Piperaceae.'   U.  S. 

Piperine  was  discovered  by  Professor  CErsted,  of  Copenhagen,  who  considered  it 
to  be  the  active  principle  of  pepper.  Pelletier,  however,  denied  its  medical  activity, 
and  ascribed  all  the  effects,  supposed  to  have  been  obtained  from  it,  to  a  portion  of 
the  acrid  concrete  oil  with  which  it  is  mixed  when  not  very  carefully  prepared. 
It  is  obtained  by  treating  pepper  with  alcohol,  evaporating  the  tincture  to  the  con- 
sistence of  an  extract,  submitting  the  extract  to  the  action  of  an  alkaline  solution 
by  which  the  oleaginous  matter  is  converted  into  soap,  washing  the  undLssolved  por- 
tion with  cold  water,  separating  the  liquid  by  filtration,  treating  the  matter  left  on 
the  filter  with  alcohol,  and  allowing  the  solution  tlius  obtained  to  evaporate  spon- 
taneously, or  by  a  gentle  heat.  Crystals  of  piperine  are  deposited,  and  may  be  puri- 
fied by  alternate  solution  in  alcohol  or  ether,  and  crystallization.  R.  Buchhcim 
believes  that  black  pepper  contains  two  substances  of  analogous  constitution,  pi- 
perine and  chavicine ;  he  obtained  these  two  principles  by  washing  the  alcoholic 
extract  of  black  pepper  with  water  and  treating  it  with  ether.  The  residue  was 
treated  with  a  little  potassa  to  remove  an  acid  resin,  dissolved  in  alcohol,  decolorized 
with  animal  charcoal,  and  repeatedly  crystallized  from  petroleum  benzin.  The 
piperine  thus  obtained  was  in  nearly  colorless  quadrangular  prisms,  which  in  alco- 
holic solution  had  a  peppery  taste.  The  ethereal  solution  was  agitated  with  a  little 
potassa  solution  to  remove  chlorophyll,  fatty  acids,  and  resin,  the  ether  distilled  off, 
and  the  residue  dissolved  in  alcohol,  treated  with  animal  charcoal,  and  evaporated. 
By  repeatedly  dissolving  it  in  a  little  ether,  the  piperine  was  nearly  entirely  removed, 
and  a  little  petroleum  benzin  separated  the  last  portions  of  fat.  The  chavicine  re- 
maining behind  was  a  yellowish  brown  mass  of  the  consistence  of  turpentine  and 
an  extremely  acrid  pepper  taste.  Its  alcoholic  solution,  boiled  with  potassa,  yielded 
an  alkaline  distillate,  which  proved  to  be  pipwridine,  while  the  residue  in  the  retort, 
after  dissolving  in  water  and  acidulating  with  hydrochloric  acid,  yielded  chavicic 
acid  as  an  amorphous  resinous  mass.  Piperine  may  be  regarded  as  a  piperidine, 
NjH.CjHjg.  in  which  one  H  is  replaced  by  pipericacid,  thus  :  N.CjjHjOj.CjUj, ;  and 
chavicine  may  in  like  manner  be  viewed  as  a  piperidine  in  which  one  H  is  replaced 
by  chavicic  acid.  Neither  chavicine  nor  piperine  yields  salts  with  acids.  (^Biich.  A". 
P.;  A.  J.  P..  Oct.  1S76.)  Rtigheimer  (^.  J.  P.,  Aug.  1832,  p.  3U7)  has  recently 
regenerated  the  alkaloid  piperine  by  the  union  of  piperidine  and  the  chloride  of  the 
radical  of  piperic  acid,  thus  making  piperine  artificially.  The  properties  of  this  arti- 
ficial alkaloid  are  identical  with  those  of  the  natural  piperine. 

Properties.  When  perfectly  pure,  piperine  is  in  colorless  transparent  crystals, 
without  tajte.  with  no  perceptible  action  on  litmus  paper,  and  fusible  at  128°  C.  to 
129-5°  C.  ( 2G2-i°  to  265°  F.)  (Rtigheimer,  A.  J.  P.,  Aug.  1882,  p.  397),  capable 
of  beinir  sublimed  under  favorable  circumstances  in  perfect  crystals  (Waddington, 
P.  J.  Tr.,  March,  1368,  p.  415),  insoluble  in  cold  water,  slightly  soluble  in  boiling 
water  which  deposits  it  upon  cooling,  soluble  in  alcohol,  ether,  and  acetic  acid,  and 
still  more  readily  in  chloroform,  benzol,  and  petroleum  spirit,  decomposed  by  the 
concentrated  mineral  acids,  with  sulphuric  becoming  of  a  blood-red  color,  with  nitric, 
first  of  a  greenish  yellow,  then  orange,  and  ultimately  red.  Christison.  however, 
states,  in  his  Dispensatory,  that  the  whitest  crystals  he'had  been  able  to  obtain  were 
71 
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still  acrid,  and  emitted  an  irritating  vapor  when  thrown  on  heated  iron.  As  ordi- 
narily procured,  the  crystals  are  yellow.  Piperine  is  a  weak  alkaloid  of  the  formula 
C^HjgNOg.  When  boiled  with  strong  potash  or  heated  with  soda-lime  it  is  con- 
verted into piperic  acid,  Ci^Hj^O^,  and  piperidine,  CjHj,N.  This  latter  is  a  powerful 
volatile  alkaloid,  soluble  in  all  proportions  in  water  and  alcohol,  and  forming  crystal- 
line salts  with  acids. 

It  is  officinally  described  as  in  "  colorless  or  pale  yellowish,  shining,  four-sided 
prisms,  permanent  in  the  air,  odorless  and  almost  tasteless  when  first  put  in  the 
mouth,  but  on  prolonged  contact  producing  a  sharp  and  biting  sensation.  It  has  a 
neutral  reaction,  is  almost  insoluble  in  water,  but  soluble  in  30  parts  of  alcohol  at 
15°  C.  (59°  E.),  in  1  part  of  boiling  alcohol,  and  but  slightly  soluble  in  ether.  When 
heated  to  about  128°  C.  (about  262°  F.),  Piperine  melts,  yielding  a  clear,  yellowish 
liquid,  which,  on  cooling,  congeals  to  a  resinous  mass.  When  heated  on  platinum  foil, 
it  takes  fire  and  is  consumed  without  residue.  Concentrated  sulphuric  acid  dissolves 
Piperine  with  a  dark,  blood-red  color,  which  disappears  on  dilution  with  water. 
When  treated  with  cold  nitric  acid,  Piperine  turns  rapidly  greenish  yellow,  orange, 
and  red,  and  gradually  dissolves  with  a  reddish  color.  On  adding  to  this  solution 
an  excess  of  solution  of  potassa,  the  color  is  at  first  pale  yellow,  but  on  boiling  it 
deepens  to  blood-red,  while,  at  the  same  time,  vapors  of  an  alkaline  reaction  and  of 
a  peculiar  odor  (piperidine)  are  given  off."    U.  S. 

Medical  Properties.     (See  Pqier,  p.  1119.) 

PIX  BURGUNDICA.  U.  S.,  Br.     Burgundy  Pitch. 

(PIX  ByK-GUN'DI-C.\.) 

"  The  prepared,  resinous  exudation  of  Abies  excelsa.  De  Candolle.  (A^at.  Ord. 
Coniferae.)"  IT.  S.  "A  resinous  exudation  from  the  stem  of  the  Spruce  Fir,  Abies 
excelsa.    D.  C.     Melted  and  strained  ;  imported  from  Switzerland."  Br. 

Poix  de  Bourgogne,  Poix  jaune,  Poix  blanche,  Fr.;  Burgundiscbes  Pech,  Burgunder  Ilarz, 
Wasscrharz,  G. 

The  genus  Pinus  of  Linnaeus  has  been  divided  into  three  genera,  viz.,  Pinns, 
Ahi'es,  and  Larix  ;  the  first  including  the  pines,  the  second  the  firs  and  spruces,  and 
the  third  the  larches ;  and  the  division  is  recognized  in  this  work. 

Gen.  Cli.  Male  flowers.  Catkins  solitary,  not  racemose  ;  Scales  staminiferous 
at  the  apex.  Stamens  two,  with  one-celled  anthers.  Females.  CatJcins  simple- 
Ovaries  two.  Stigmas  glandular.  Cone  with  imbricated  scales,  which  are  thin  at 
the  apex,  and  rounded.  Cotyledons  digitate-partite.  Leaves  solitary  in  each  sheath. 
De  Cand. 

Abies  excelsa.  De  Candolle.^-^.  communis.  Loudon's  Encyc.  of  Plants. — 
Pinus  Abies.  Willd.  Sp.  Plant,  iv.  506  ;  Woodv.  31ed.  Bat.  p.  4,  t.  2. — Pinus  jncea. 
Du  Roi.  B.  &  T.  261.  The  Noricay  spruce  is  a  lofty  tree,  rising  sometimes  one 
hundred  and  fifty  feet  in  height,  with  a  trunk  from  three  to  five  feet  in  diameter. 
The  leaves,  standing  thickly  upon  the  branches,  are  short,  obscurely  four-cornered, 
often  curved,  of  a  dusky  green  color,  and  shining  on  the  upper  surfiicc.  The  male 
aments  are  purple  and  axillary,  the  female  of  tlie  same  color,  but  usually  terminal. 
The  fruit  is  in  pendent,  purple,  nearly  cylindrical  strobiles,  the  scales  of  which  are 
oval,  pointed,  and  ragged  at  the  edges. 

This  tree  is  a  native  of  Europe  and  Northern  Asia.  Though  designated  as  the 
source  of  Burgundy  pitch,  it  furnishes  but  a  part  of  the  substance  sold  under  that 
name.  Tingley  asserts  that  the  real  Burgundy  pitch  is  obtained  from  the  Abies 
picea,  or  European  silver  fir  tree.  According  to  Geiger,  who  is  probably  correct, 
it  is  procured  from  both  species.  To  obtain  the  iritch,  portions  of  the  bark  are 
removed  so  as  to  lay  bare  the  wood,  or  perpendicular  grooved  channels  are  cut,  and 
the  flakes  of  concrete  resinous  matter,  which  form  upon  the  surface  of  the  wound, 
having  been  detached  by  iron  instruments,  are  melted  with  water  in  large  boilers, 
and  then  strained  through  coarse  cloths.  It  is  called  Burgundy  pitch  from  the 
province  of  that  name  in  the  east  of  France,  although  whether  it  was  ever  produced 
in  that  province  is  uncertain.  It  is  chiefly  collected  in  Finland,  the  Schwarzwald, 
Austria,  and  to  some  extent  in  the  Bernese  Alpine  region. 
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From  various  species  of  pine,  in  diflPerent  parts  of  Europe,  a  similar  product  is 
obtained  and  sold  by  the  same  name.  It  is  prepared  by  removing  the  juice  which 
concretes  upon  the  bark  of  the  tree,  or  upon  the  surface  of  incisions,  called  galipot 
by  the  French,  and  purifying  it  b}'  melting,  and  straining  either  through  cloth  or  a 
layer  of  straw.  K  factitious  Burgundy  pitch  is  made  by  melting  together  common 
pitch,  rosin,  and  turpentine,  and  agitating  the  mixture  with  water,  which  give&  it 
the  requisite  yellowish  color.  Its  odor  is  different  from  that  of  the  genuine.  Mr. 
Hanbury  gives,  as  a  test  of  true  Burgundy  pitch,  that  it  is  almost  entirely  soluble 
in  twice  its  weight  of  glacial  acetic  acid,  while  the  factitious  article  similarly  treated 
forms  a  turbid  mixture,  which  quickly  separates  into  a  thick  oily  liquid  above,  and  a 
bright  solution  below. 

As  brought  to  this  country,  Burgundy  pitch  is  generally  mixed  with  impurities, 
w^hich  require  that  it  should  be  melted  and  strained  before  being  used.  In  its  pure 
state  it  is  '"  hard,  yet  graduallj'  taking  the  form  of  the  vessel  in  which  it  is  kept ; 
brittle,  with  a  shining,  conchoidal  fracture,  opaque  or  translucent,  reddish  brown  or 
grayish  brpwn,  aromatic  and  somewhat  empyreumatic,  not  bitter."  IT.  S.  It  is  very 
fusible,  and  at  the  heat  of  the  body  softens  and  becomes  adhesive.  It  differs  from 
turpentine  in  containing  a  smaller  proportion  of  volatile  oil.  According  to  Guibourt, 
it  can  be  distinguished  from  factitious  pitches  by  its  complete  lack  of  bitterness,  and 
its  being  only  partially  soluble  in  alcohol. 

Medical  Properties  and  Uses.  Applied  to  the  skin,  in  the  shape  of  a  plaster. 
Burgundy  pitch  acts  as  a  gentle  rubefacient,  producing  a  slight  inflammation  with- 
out separating  the  cuticle.  Sometimes  it  excites  a  papillary  or  vesicular  eruption  ; 
and  we  have  known  it  to  act  as  a  violent  irritant,  giving  rise  to  severe  pain,  swelling, 
and  redness,  followed  by  vesication  and  even  ulceration.  It  is  used  chiefly  in  chronic 
rheumatic  pains,  and  in  chronic  affections  of  the  chest  or  abdomen,  which  call  for 
a  gentle  but  long-continued  revulsion  to  the  skin. 

Off.  Prep.  Emplastrura  Ferri,  U.  S.;  Emplastrun>  Picis.  Br.;  Emplastrum  Picis 
Burgundicae,  U.  S.;  Emplastrum  Picis  cum  Cantharide,  U.  S. 

PIX  CAXADENSIS.  U.  S.     Canada  Pitch.     [Remlock  Pitch.'] 

(PIX  CAX-A-DfiX'SIS.) 

"  The  prepared  resinous  exudation  of  Abies  Canadensis.  Michaux.  (iVa^  Ord. 
Conifera\)''  C.  S. 

Abies.     See  Pix  Bnrgundica. 

Abies  Cijinadeiisis.  Michaux,  A^  Am.  Sylv.  iii.  185. — Pinus  Canadensis.  Willd. 
Sp.  Plant,  iv.  505  ;  B.  <£•  T.  264.  This  is  the  hemlock  or  hemlock  spruce  of  the 
United  States  and  Canada.  When  of  full  growth  it  is  often  seventy  or  eighty 
feet  high,  with  a  trunk  two  or  three  feet  in  diameter,  and  of  nearly  uniform  dimen- 
sions for  two-thirds  of  its  length.  The  branches  are  slender,  and  dependent  at  their 
extremities.  The  leaves  are  very  numerous,  six  or  eight  lines  long,  flat,  denticulate, 
and  irregularly  arranged  in  two  rows.  The  strobiles  are  ovate,  little  longer  than 
the  leaves,  terminal,  and  pendulous. 

The  tree  is  abundant  in  Canada,  Nova  Scotia,  and  the  more  northern  parts  of 
New  England,  and  is  found  in  the  elevated  and  mountainous  regions  of  the  Middle 
States.  Its  bark  abounds  in  the  astringent  principle,  and  is  much  used  for  tanning 
in  the  northern  parts  of  the  United  States.  An  extract  is  made  from  the  bark  for 
tanning,  which  is  prepared  by  evaporation  in  vacuo,  and  is  said  by  Mr.  N.  Spencer 
Thomas,  who  prepares  it,  to  have  a  close  resemblance  to  extract  of  rhatany,  and  is 
proposed  by  him  as  a  medicine  applicable  to  similar  purposes.  It  no  doubt  contains 
tannic  acid  largely.  (.1.  J.  P.,  May,  1866,  p.  2U.)  The  tree  contains  much  less 
juice  than  some  other  of  the  Pinaceae  ;  and  very  little  flows  from  incisions  made  into 
its  trunk.  But  in  the  trees  which  have  attained  their  full  growth,  and  are  about 
or  have  begun  to  decay,  the  juice  exudes  spontaneously,  and  hardens  upon  the  bark, 
in  consequence  of  the  partial  evaporation  or  oxidation  of  its  volatile  oil.  The  bark 
thus  encrusted  is  stripped  from  the  tree,  broken  into  pieces,  and  boiled  in  water. 
The  pitch  melts,  rises  to  the  surface,  is  skimmed  off,  and  is  still  further  purified  by 
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a  second  boiling  in  water.  It  is  brought  to  Philadelphia  from  the  north  of  Penn- 
sylvania, in  dark  colored  brittle  masses,  which,  on  being  broken,  exhibit  numerous 
minute  fragments  of  bark  interspersed  through  their  substance.  From  these  it  is 
purified  in  the  shops,  by  melting  and  straining  through  linen  or  canvas.  (Ellis, 
Journ.  of  Phila.  Coll.  of  Pharm.,  ii.  18.)  Another  mode  of  collecting  it  is  to  make 
incisions  into  the  body  of  the  tree,  and  to  remove  the  juice  as  it  exudes.  (Stearns, 
A.  J.  P.,  1860,  p.  29.) 

Hemlock  pitch  is  hard,  brittle,  quite  opaque,  of  a  dark  reddish  brown  color, 
becoming  still  darker  by  exposure  to  the  air,  of  a  weak  peculiar  odor,  and  scarcely 
any  taste.  It  softens  and  becomes  adhesive  with  a  moderate  heat,  and  even  at  or- 
dinary temperatures  takes  the  form  of  the  vessel  containing  it,  and  melts  at  198°  F. 
Its  constituents  are  resin  and  a  minute  proportion  of  volatile  oil.  It  is  commonly 
known  by  the  incorrect  name  of  hemlock  gum. 

Medical  Properties  and  Uses.  Canada  pitch  is  a  gentle  rubefacient,  closely 
analogous  to  Burgundy  pitch  in  its  properties,  and  employed  for  precisely  the  same 
purposes.  It  is,  however,  more  readily  softened  by  heat,  and  is  sometimes  almost 
too  soft  for  convenient  application  at  the  temperature  of  the  body.  A  volatile  oil 
obtained  from  Abies  Canadensis,  and  called  oil  of  spruce^  or  oil  of  hemloch,  has 
been  employed  to  produce  abortion,  with  the  effect  of  endangering  the  life  of  the 
female.   (J.  S.  Paige,  N.  Y.  Journ.  of  Med.,  viii.  181.) 

Off.  Prep.  Emplastrum  Picis  Canadensis,  U.  S. 

PIX  LIQUID  A.  U.  8.,  Br.     Tar. 

(PlX  LIQ'UI-DA— llk'we-da.) 

"  An  empyreumatic  oleoresin  obtained  by  the  destructive  distillation  of  the  wood 
of  Pinus  palustris,  Miller,  and  of  other  species  of  Pinus.  (JVat.  Ord.  Coniferae.)" 
U.  S.  "  A  bituminous  liquid,  obtained  from  the  wood  of  Pinus  sylvestris  (Linn.) 
and  other  Pines,  by  destructive  distillation."  Br. 

Resina  Empyreumatica  Liquida;  Goudron  vegetal,  Goudron,  Fr.;  Theer,  G.;  Pece  liquida,  It.; 
Alquitran,  »S'^^. 

The  tar  used  in  this  country  is  prepared  from  the  wood  of  various  species  of  pine, 
particularly  Pinus  palustris  of  the  Southern  States.  (See  Terebinthina.)  The  dead 
wood  is  usually  selected,  because,  when  vegetation  ceases,  the  resinous  matter  be- 
comes concentrated  in  the  interior  layers.  The  wood  is  cut  into  billets  of  a  con- 
venient size,  which  are  placed  together  so  as  to  form  a  large  stack  or  pile,  and  then 
covered  with  earth  as  in  the  process  for  making  charcoal.  The  stack  is  built  upon 
a  small  circular  mound  of  earth  previously  prepared,  the  summit  of  which  gradually 
declines  from  the  circumference  to  the  centre,  where  a  cavity  is  formed,  communi- 
cating by  a  conduit  with  a  shallow  ditch  surrounding  the  mound.  Fire  is  applied 
through  an  opening  in  the  top  of  the  pile,  and  a  slow  combustion  is  maintained,  so 
that  the  resinous  matter  may  be  melted  by  the  heat.  This  runs  into  the  cavity  in 
the  centre  of  the  mound,  and  passes  thence  by  the  conduit  into  the  ditch,  whence  it 
is  transferred  into  barrels.  Immense  quantities  of  tar  are  thus  prepared  in  North 
Carolina  and  the  southeastern  parts  of  Virginia,  sufficient,  after  supplying  our  own 
consumption,  to  afford  a  large  surplus  for  exportation.  Considerable  quantities  of 
tar  have  been  prepared  also  in  the  lower  parts  of  New  Jersey,  in  some  portions  of 
New  England,  and  in  Pennsylvania  west  of  the  Alleghany  Mountains,  from  the 
Pinus  rigida,  or  pitch  pine,  and  perhaps  from  some  other  species. 

Properties.  Tar  has  an  acid  reaction,  a  peculiar  empyreumatic  odor,  a  bitterish, 
resinous,  somewhat  acrid  taste,  a  color  almost  black,  and  a  tenacious  consistence  in- 
termediate between  that  of  a  liquid  and  a  solid.  By  age  it  becomes  granular  and 
opaque.  It  consists  of  resinous  matter,  united  with  acetic  acid,  oil  of  turpentine, 
and  various  volatile  empyreumatic  products,  and  colored  with  charcoal.  By  distil- 
lation it  yield?  an  acid  liquor  called  jyi/roliffneous  acid  (see  Aciduni  Ace(tcum),  and 
an  empyreumatic  oil  called  oil  oj  tar  ;  and  what  is  left  behind  is  pitch.  The  em- 
pyreumatic oil  was  first  examined  by  Dr.  Reichenbach,  of  Moravia,  who  found  a 
variety  of  substances,  to  which  he  gave  the  names  o?  paraffin,  eupion,  creasofe,  pica- 
mar,  capnomor,  and  jntfacal.     It  has  been  found  by  more  careful  study  of  wood- 
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tar  that  it  contains  a  great  variety  of  compounds,  including  the  hydrocarbons 
toluol,  C^Hg,  x^lol,  CgHjj,  mesitylene  and  pseiidocumol,  CgHj^ ;  phenols  like  common 
phenol,  C^H^O,  cresol,  ij^Ufi,guaiacol,  O.HgOj,  creasol,  (J^H^fi^,  phlorol,  CgHj^O, 
and  methi/lcreasol,  CgH^O^,  the  last  four  constituting  the  mixture  known  as  creasote  ; 
and,  lastly,  paraffin  in  variable  quantity^  depending  upon  the  temperature  of  distil- 
lation, naphthalene,  C,oHg,  pyrene,  CjgHjg,  chrysene,  CjgH,,,  and  retene,  CjgHjg. 
Pyrocatechui,  Q^J()iA.\,  is  also  obtained,  either  in  the  pyroligneous  acid,  as  it  is 
soluble  in  water,  or  in  the  tarry  mixture.  It  crystallizes  readily,  fuses  at  104:°  C. 
(219-2°  F.),  and  sublimes  at  a  temperature  slightly  above  this.  Tar  yields  a  small 
proportion  of  its  constituents  to  water,  which  is  thus  rendered  medicinal,  and  is  em- 
ployed under  the  name  of  tar-water.  It  is  dissolved  by  alcohol,  ether,  and  the  vola- 
tile and  fixed  oils,  and  by  a  solution  of  potassa  or  soda. 

The  pitch,  left  after  the  evaporation  of  tar,  was  formerly  officinal,  with  the  British 
Colleges,  under  the  names  of  Pix  nigra,  Pix  arida,  or  simply  Plx,  but  has  been 
omitted  in  the  present  British  Pharmacopoeia.  It  has  a  shining  fracture,  softens 
and  becomes  adhesive  with  a  moderate  heat,  melts  in  boiling  water,  and  consists  of 
the  resin  of  the  pine  unaltered,  and  of  various  empyreumatic  resinous  products 
which  have  received  the  name  of^>^re^m.  (Berzclius,  Trait,  de  Chim.,  vi.  641  and 
680.)  It  appears  to  be  very  gently  stimulant  or  tonic,  and  has  been  used  internally 
in  ichthyosis  and  other  cutaneous  diseases,  and  recently  with  great  advantage  in 
piles.  The  dose  is  from  ten  grains  to  a  drachm  (065  to  3-9  Gm.)  given  in  pills. 
Pitch  is  also  used  externally  in  the  form  of  ointment. 

Medical  Properties  and  Uses.  The  medical  properties  of  tar  are  similar  to 
those  of  the  turpentines,  but  it  is  much  less  irritant.  It  is  occasionally  used  with 
advantage  in  chronic  c-atarrhal  affections,  and  in  complaints  of  the  urinary  passages. 
Little  benefit  can  be  expected  from  it  in  genuine  phthisis,  in  the  treatment  of  which 
it  was  formerly  recommended.  In  reference  to  the  administration  of  tar,  it  has 
always  been  considered  desirable  to  have  it  in  a  soluble  state,  so  that  it  may  be 
brought  with  facility  into  a  liquid  form  if  thought  desirable.  Besides,  tar  in  the 
stomach  will  probably  be  found  efficacious  in  proportion  to  its  solubility.  This  de- 
sired end  was  attained  when  it  was  discovered  that  tar  was  capable  of  forming  a 
definite,  solid  compound  with  sugar,  which  was  very  soluble  in  water.  Saccharated 
tar  contains  4  per  cent,  of  pure  tar,  resembles  sugar  in  appearance,  having  a  sweet 
taste  and  the  odor  of  tar,  and  may  be  given  in  substance  or  solution  a.s  deemed  de- 
sirable. {P.  J.  Tr.,  Sept.  1871.)  (See  Syntpus  Picis  Liquidae.)*  But  glycerin 
is  a  more  convenient  vehicle  ;  and  Glycerite  of  Tar  was  an  officinal  preparation  in 
1870.  Its  vapor,  iniialed  into  the  lungs,  has  been  found  serviceable  in  numerous 
cases  of  bronchial  disease.  Its  effects  are  most  conveniently  obtained  by  placing  tar 
or  the  oil  of  tar  in  a  tin  dish  containing  hot  water,  and  heating  this ;  the  fumes  may 
be  inhaled  by  inverting  a  funnel  over  the  dish,  to  which  a  rubber  tube  is  attached. 
Externally  applied  it  is  a  decided  stimulant,  and  in  the  state  of  ointment  is  a  very 
efficient  remedy  in  tinea  capitis  or  scaldhead,  and  in  some  cases  of  psoriasis,  in 
chronic  eczema,  and  other  affections  of  the  skin.j"  Some  prefer  a  mixture  with. 
glycerin  in  the  form  of  the  formerly  officinal  Glycerite  of  Tar. 

It  may  be  used  in  the  forih  of  tar-water  (see  Infusum  Picis  Liqiddse),  or  in 
substance  made  into  pills  with  wheat  flour,  or  mixed  with  sugar  in  the  form  of  an 

*  Wine  of  Tnr,  J.  B.  Moore.  Pure  Tar,  5xvi,  troy;  Glycerin,  Sherry  AVine,  Honey,  aa  fftviii; 
Acetic  Acid,  f^i;  Boiling  Water,  Ovi.  Mix  the  glycerin,  sherry  wine,  honey,  acetic  aciJ,  and 
boiling  water  together,  in  a  stone  jug  or  other  suitable  vessel  of  the  capacity  of  a  gallon.  To  the 
mixture  add  the  tar,  and  shake  the  whole  vigorously  for  several  minutes.  The  vessel  is  then  to  be 
tightly  stopped  and  placed  upon  a  stove  or  in  a  water-bath,  resting  upon  folds  of  paper,  and  the 
mixture  digested,  for  an  hour  or  two,  at  a  temperature  of  from  150°  to  160°  F.  During  the  diges- 
tion, the  mixture  should  be  frequently  well  shaken.  When  the  digestion  is  completed,  the  mixture 
is  to  be  set  aside  to  macerate,  in  a  warm  place,  for  a  few  days,  it  being  well  shaken  occasionally 
during  the  piocess.     Lastly,  strain  through  muslin,  and  filter  the  strained  liquid  through  paper. 

t  Li'juor  Picit  AlkaliiiHs.  Dr.  L.  D.  Bulkley,  of  Xew  York,  gives  the  following  formula  for 
this  preparation,  which  was  originally  devised  by  his  father.  Tar,  Su  !  Caustic  Potash,  3j  J  Water, 
fS^-  Mix  and  dissolve  for  external  use.  This  mixes  with  water  in  all  proportions,  and  only 
moderately  discolors  the  skin.  It  dries  rapidly  and  leaves  very  little  stickiness.  {Med,  A'ems  and 
Library,  June,  1873;  from  ^rcAire*  of  Sci.  and  Pract,  Med.,  Feb.  1873.) 
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electuary.  The  dose  is  from  half  a  drachm  to  a  drachm  (1-9-3-75  C.c),  and  may 
be  repeated  so  as  to  amount  to  three  or  four  drachms  (11-25-15  C.c.)  daily. 

Palveruhnt  tar  is  prepared  by  M.  Magues  Lahens,  by  mixing,  in  an  earthen-ware 
vessel,  two  parts  of  finely  divided  charcoal  and  one  part  of  liquid  tar.  The  resulting 
mixture  resembles  small  grains  of  gunpowder,  does  not  soil  the  vessel  or  the  fingers, 
and  yields  readily  to  water  the  tar  which  it  contains ;  the  most  favorable  tempera- 
ture for  solution  being  about  20°  C.  (68°  F.).  M.  Magnes  Lahens  recommends  a 
syrup  prepared  from  the  powder  as  follows.  Take  of  pulverulent  tar  50  Gm.,  water 
180  Gm.,  granulated  sugar  320  Gm.  Mix  the  tar  and  sugar  in  a  mortar,  then  add  the 
water,  and  heat  the  mixture  by  a  water-bath  at  60°  C.  (140°  F.).  Then  remove  from 
the  bath,  shake  until  the  sugar  is  all  dissolved,  and  strain  when  hot,  and  afterwards 
again  when  cold.  A  tablespoonful  of  the  syrup,  added  to  a  tumbler  of  water,  yields 
a" tar-water  resembling  that  of  the  French  Codex.  The  pulverulent  tar  may  also  be 
used  for  pills,  and  for  fumigation  by  throwing  a  few  grains  on  a  heated  shovel.  {F. 
J.  Tr.,  April,  1872,  p.  850.) 

Off.  Prep.  Syrupus  Picis  Liquidae,  U.  S.;  Unguentum  Picis  Liquidse,  IT.  S. 

PLUMBUM.     Lead. 

Pb;  206*5.  (PLUM'BUM.)  Pb;  103-25. 

Plomb,  F>:;  Blei,  G.;  Lood,  Dutch;  Piombo,  It.;  Ploino,  Sp.;  Chumbo,  Port. 

Lead  is  not  officinal  in  its  metallic  state,  but  enters  into  a  number  of  important 
medicinal  preparations.  It  occurs  in  nature  as  an  oxide,  as  a  sulphide  called  galena, 
and  in  saline  combination,  forming  the  native  sulphate,  phosphate,  carbonate,  chro- 
mate,  molybdate,  tungstate,  and  arseniate  of  lead.  The  oxide  is  rare,  but  galena  is 
exceedingly  abundant,  and  is  the  ore  from  which  nearly  all  the  lead  of  commerce  is 
extracted.  The  process  of  extraction  consists  either  in  melting  the  ore  in  contact 
with  charcoal,  or,  in  the  case  of  pure  galenas,  by  what  is  termed  the  air  reduction 
process.  In  this  case  the  galena  is  first  roasted,  when  it  is  in  part  changed  into 
oxide,  PbO,  and  sulphate,  PbSO^.  The  doors  of  the  furnace  are  then  closed,  and 
the  unchanged  sulphide  reacts  with  both  the  oxide  and  the  sulphate  as  follows : 

2PbO  +  PbS  =  3Pb.  +  SO,,  PbSO,  -f  PbS  =  2Pb.  +  2S0,, 
whereby  all  the  lead  is  obtained  in  the  metallic  state.    The  richest  and  most  extensive 
mines  of  galena  are  found  in  this  country.     The  lead  region  of  the  United  States 
extends  in  length  from  the  Wisconsin  in  the  north  to  the  Red  River  of  Arkansas 
in  the  south,  and  in  breadth  about  one  hundred  and  fifty  miles. 

Properties.  Lead  is  a  soft,  bluish  gray,  and  very  malleable  metal,  presenting  a 
bright  surface  when  newly  melted  or  cut.  It  has  a  perceptible  taste,  and  a  peculiar 
smell  when  rubbed.  It  undergoes  but  little  change  in  the  air,  but  is  acted  on  by  the 
combined  influence  of  air  and  rain-water,  which  give  rise  to  a  hydrate,  which  is 
afterwards  changed,  in  part,  into  carbonate,  by  absorbing  carbonic  acid  from  the 
atmosphere ;  and  if  in  water,  the  carbonate  is  imparted  to  it  in  the  state  of  bicar- 
bonate, which  dissolves  and  renders  the  liquid  poisonous.  This  chemical  effect  on 
the  metal  is  greater  in  proportion  as  the  water  is  purer.  (See  page  219.)  Aqueous 
vapor  passed  through  leaden  pipes  has  a  similar  corroding  effect,  which  is  greater 
as  the  lead  is  purer.  (^A.  J.  P.,  Nov.  1863,  p.  507.)  Spring  and  river  water  act  on 
lead  differently  ;  the  lead  becoming  slowly  oxidized,  and  covering  itself  with  a  black 
coating  of  suboxide,  which  adheres  strongly  to  the  metal,  and  thus  in  some  measure 
protects  the  water.  (Langlois,  Journ.  de  Pharm.  et  de  Chwi.,  4e  ser.,  ii.  29.)  M. 
Stalmann  has  satisfied  himself,  by  experiment,  that  an  extremely  minute  quantity 
of  ammonia  or  of  nitric  a(5id  will  very  much  promote  the  action  of  water  upon 
lead ;  a  millionth  of  ammonia  being  sufficient  for  the  purpose.  (Ibid.,  iv.  467.) 
Metallic  lead  seems  to  be  liable  to  the  attacks  of  certain  insects,  which  bore  into  and 
sometimes  through  it,  not  using  it  as  food,  but  apparently  in  search  of  secure  places 
of  retreat  for  future  development.  A  knowledge  of  this  fact  may  sometimes  be  im- 
portant. (A.  J.  P.,  Jan.  1865,  p.  72.)  Its  sp.  gr.  is  11-4,  melting  point  334°  C. 
(633-2°  F.),  and  atomic  weight  2065.  Exposed  to  a  stream  of  oxygen  on  ignited 
charcoal,  it  burns  with  a  blue  flame,  throwing  off  dense  yellow  fumes.     The  best 
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solvent  of  lead  is  nitric  acid  ;  but  the  presence  of  sulphuric  acid  destroys,  and  that 
of  hydrochloric  acid  lessens,  its  solvent  power,  on  account  of  the  insolubility  of  the 
sulphate  and  chloride  of  lead.  Lead  forms  a  suboxide,  Pb,0,  a  monoxide,  PbO,  a 
sesquioxide,  Pb^O,,  a  dioxide,  PbO,.  and  a  compound  of  these  last  two,  which  has 
a  varying  composition,  but  is  usually  Pb^O^.  The  monoxide,  called  in  commerce 
massicot,  or  litharge,  may  be  obtained  by  calcining,  in  a  platinum  crucible,  the  sub- 
nitrate  of  lead,  formed  by  precipitating  a  solution  of  the  nitrate  by  ammonium.  On 
a  large  sciile  it  is  manufactured  by  exposing  melted  lead  to  the  action  of  the  air. 
Its  surface  becomes  encrusted  with  a  gray  pellicle,  which,  being  scraped  off,  is 
quickly  succeeded  by  another ;  and  the  whole  of  the  metal,  being  in  this  way  suc- 
cessively presented  to  the  air,  becomes  converted  into  a  greenish  gray  powder,  con- 
sisting of  monoxide  and  metallic  lead.  This,  by  exposure  to  a  moderate  heat,  ab- 
sorbs more  oxygen,  and  is  converted  wholly  into  monoxide.  This  oxide  has  a 
yellow  color,  and  is  the  only  oxide  of  lead  capable  of  forming  salts  with  the  acids. 
It  consists  of  one  atom  of  lead  2065,  and  one  of  oxygen  16  =  222-5.  Litharge 
is  very  much  used  in  pharmacy,  and  is  officinal  in  all  the  Pharmacopoeias.  (See 
Plurnbi  Oxidum.)  The  sesquioxide,  discovered  by  Winckelblech,  is  unimportant. 
The  dioxide,  called  also  puce  oxide  from  its_^ea-brown  color,  may  be  obtained  by  treat- 
ing red  lead  with  nitric  acid.  The  acid  takes  up  the  monoxide  and  leaves  the  dioxide, 
which  may  be  purified  by  washing  with  boiling  water.  A  more  productive  process  is 
to  precipitate  four  parts  of  acetate  of  lead  by  three  of  carbonate  of  sodium,  and  then 
to  pass  into  the  thin  pasty  mass  of  carbonate  of  lead  a  stream  of  chlorine,  which  con- 
verts the  monoxide  of  the  carbonate  into  the  brown  dioxide.  (F.  Wiilder.')  Solution 
of  chlorinated  soda  may  be  conveniently  employed  to  furnish  the  necessary  chlorine. 
(F.  F.  Mayer,  A.  J.  P.,  1856,  p.  410.)  Dioxide  of  lead  is  a  tasteless  powder,  of  a 
dark  brown  color.  When  heated  to  redness  it  loses  half  its  oxygen  and  becomes 
monoxide.  It  consists  of  one  atom  of  lead  206*5,  and  tw  of  oxygen  32  =  2385. 
The  red  oxide,  Pb^O^,  called  in  commerce  minium,  or  red  ead.  is  described  under 
another  head.  (See  Plumli  Oxidmn  RuLrum.)  Lead  comb  les  with  iodine,  forming 
the  officinal  iodide  of  lead.     The  acetate,  carbonate,  and  ni  -ate  are  also  officinal. 

The  best  tests  of  lead  are  sulphuretted  hydrogen,  and  a  solution  of  iodide  of  po- 
tassium. The  former  produces  a  black  precipitate  of  sulphide  of  lead,  the  latter,  a 
yellow  one  of  iodide  of  lead. 

Medical  Properties  and  Uses.  The  effects  of  lead  in  its  various  combinations 
are  those  of  a  sedative  and  astringent.  It  is  used  internally  for  reducing  the  action 
of  the  heart  and  arteries,  and  for  restraining  inordinate  discharges ;  and  externally 
as  an  abater  of  inflammation.  When  introduced  into  the  system  in  a  gradual  manner 
with  the  food  or  drinks,  or  by  working  in  the  metal,  or  when  taken  in  small  and 
frequently  repeated  doses,  it  acts  injuriously  on  the  nervous  system,  producing  a 
peculiar  colic,  called  lead  colic,  sometimes  apoplectic  sj-mptoms,  and  occasionally 
palsy,  which  is  almost  always  partial,  and  affects  for  the  most  part  the  upper  extremi- 
ties. Amaurosis  has  sometimes  been  traced  to  the  poisonous  action  of  lead.  In 
some  instances  salivation  occurs ;  and,  according  to  Dr.  Henry  Burton,  the  constitu- 
tional effects  of  the  metal  are  indicated  by  a  narrow  lead-blue  line  at  the  edge  of  the 
gum,  round  two  or  more  of  the  teeth,  as  a  constant  and  early  sign.  According  to 
Mialhe,  lead  gains  access  to  the  circulation  by  means  of  the  chlorides  of  the  alkalifi- 
able  metals  in  the  alimentary  canal,  which  form  with  the  lead  a  soluble  double  chloride 
of  lead  and  potassium,  or  of  lead  and  sodium.  The  treatment  necessary  in  lead  colic 
is  given  under  Carbonate  of  Lead.  Lead  palsy  is  usually  attended  with  dyspepsia, 
constipation,  tendency  to  colic,  lassitude,  and  gloominess  of  mind,  and  is  best  treated, 
after  the  elimination  of  the  lead,  by  tonics,  aperients,  exercise,  and  avoidance  of  the 
cause  of  the  disease.  The  acute  poisonous  effects  of  the  lead  preparations  are  to  be 
combated  by  emetics  if  free  vomiting  has  not  previously  occurred,  by  purges  of  sul- 
phate of  magnesia  or  sulphate  of  soda,  and  by  opium.  These  sulphates  are  sup- 
posed to  act  as  antidotes  by  forming  sulphate  of  lead.  It  is  probable  that  they  lessen 
the  poisonous  effects  of  the  soluble  salts  of  lead ;  but  the  sulphate,  though  insoluble 
in  water,  may  be  to  some  extent  soluble  in  the  gastric  juice ;  and,  as  to  its  external 
use  in  the  form  of  ointment,  it  has  been  found  by  Flandin  to  prove  poisonous  to  the 


1128  Plumbum.  part  i. 

inferior  animals.     Dr.  Geo.  B.  Wood  found  alum  an  excellent  remedy  for  the  acute 
poisonous  eiFects  of  lead. 

For  the  purpose  of  eliminating  lead  from  the  system,  warm  sulphuretted  baths 
are  useful,  formed  by  dissolving  four  ounces  of  sulphide  of  potassium  in  thirty 
gallons  of  water,  in  a  wooden  tub.  These  baths  cause  discoloration  of  the  skin, 
from  the  formation  of  sulphide  of  lead,  and  should  be  repeated  every  few  days,  un- 
til this  effect  ceases  to  be  produced.  During  each  bath,  the  patient  should  be  well 
washed  with  soap  and  water  with  the  aid  of  a  flesh-brush,  in  order  to  remove  the  dis- 
coloration. By  proceeding  in  this  way,  the  lead  on  the  skin,  or  in  its  pores,  is  rendered 
insoluble  and  inert,  and  at  the  same  time  removed.  Dr.  Melsens  praises  iodide  of 
potassium  as  a  means  of  separating  lead  from  the  tissues,  acting  by  rendering  the 
metal  soluble,  and  separating  it  principally  by  the  urine.  (See  Potassii  Jodidum.) 

OrBla  has  determined,  by  experiments  on  dogs,  the  appearance  exhibited  by  the 
mucous  membrane  of  the  stomach  after  the  use  of  small  doses  of  the  salts  of  lead. 
After  the  action  of  such  doses  for  two  hours,  dull  white  points  are  visible  on  the 
membrane,  sometimes  in  rows  and  sometimes  disseminated,  and  evidently  consisting 
of  the  metal,  united  with  the  organic  tissue.  If  the  animal  be  allowed  to  live  for  four 
days,  the  same  spots  may  be  seen  with  the  magnifier ;  and  if  sulphuretted  hydrogen  be 
applied  to  the  surface,  they  are  instantly  blackened.  (Archives  Gen.,  3e  scr.,  iv,  244.) 
According  to  M.  Gendrin,  sulphuric  acid,  prepared  like  lemonade,  and  used  both 
internally  and  externally,  is  a  prophylactic  against  the  poisonous  eiFects  of  lead, 
especially  the  lead  colic.  It  may  be  supposed  to  act  by  forming  the  comparatively 
inert  sulphate  of  lead  with  the  poison.  Mr.  Benson,  a  manager  of  white  lead  works 
at  Birmingham,  has  tried  this  acid,  and  finds  it  a  preventive  of  lead  colic  in  his 
establishment,  where  it  was  exceedingly  prevalent  before  its  employment.  He  uses 
it  as  an  addition  to  ginger  beer,  to  which  bicarbonate  of  soda  is  also  added  to  render 
it  brisk,  but  not  in  suflScient  quantity  to  neutralize  the  whole  of  the  acid.  On  the 
other  hand,  the  powers  of  sulphuric  acid  in  preventing  the  poisonous  effects  of  lead 
are  positively  denied  by  Dr.  A.  GrisoUe,  Dr.  Melsens,  and  other  authorities.  Dr. 
Grisolle  recommends  that  workmen  employed  in  lead  manufactories  should  use  fre- 
quent baths,  avoid  intemperance,  and  always  eat  before  they  enter  upon  their  work 
in  the  morning.  He  supposes  that  in  a  great  majority  of  cases  the  metal  is  intro- 
duced into  the  system  through  the  stomach  by  means  of  the  saliva  or  food. 

According  to  MM.  Sandras  and  Bouchardat,  the  hydrated  sesquisulphide  of  iron 
acts  as  an  antidote  to  the  salts  of  lead ;  and  its  efficacy  has  been  confirmed  by  its 
eflFects  in  a  case  reported  by  M.  Lepage.  (Ann.  de  Theraj).,  1857,  p.  224.)     After 
acute  poisoning  by  lead,  the  metal  has  been  found  in  the  liver  and  brain.     Indeed, 
it  may  be  detected  in  most  of  the  organs,  a  long  time  after  the  ingestion  of  the  poison. 
The  following  table  embraces  all  the  officinal  preparations  of  lead. 
Plumbi  Oxidum  ;  Lithargyrum,  ^r.  1864.    Oxide  of  Lead.     Litharge. 
Emplastrum  Cerati  Saponis,  Br.     Soap.     Cerate  Plaster. 
Emplastrum  Plumbi ;  Emplastrum  Lithargyri,  Br.  1864.     Lead  Plaster. 
Litharge  Plaster. 
Emplastrum  Asafoetidae,  U.  S.     Asafetida  Plaster. 
Emplastrum  Ferri.     Iron  Plaster. 
Emplastrum  Galbani,  U.  S.,  Br.      Galhanum  Plaster. 
Emplastrum  Hydrargyri.     Mercurial  Plaster. 
Emplastrum  Opii,  Lf.  S.,  Br.      Opium  Plaster. 
Emplastrum  Resinae.     Eesin  Plaster.     Adhesive  Plaster. 

Emplastrum  Acaniti,  U.  S.  Aconite  Plaster;  Emplastrum  Arnicse, 
U.  S.  Arnica  Plaster;    Emplastrum  Belladonnai.     Belladonna 
Plaster. 
Emplastrum  Saponis.     Soap  Plaster. 

Emplastrum  Calefaciens,  Br.    Warm  Plaster. 
Liquor  Plumbi  Subacetatis.     Solution  of  Suhacetate  of  Lead.      Goulard's 
Extract. 
Liquor  Plumbi  Subacetatis  Dilutus.    Dilute  Solution  of  Suhacetate  of 
Lead.     Leadvcater. 
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Ccratum  Plumbi  Subaoetatis,  U.  S.;  Ungucntum  Plambi  Subacctatis 
Compositum,  Br.  Cerate  of  Subacetate  of  Lead,  U.  S.  Compound 
Ointment  of  Suhacttate  of  Lead,  Br.     Goulard's  Cerate. 
Plumbi  Acetatis.     Acetate  of  Lead.     Sugar  of  Lead. 

Pilula  Plumbi  cum  Opio,  Br.     Pills  of  Lead  and  Opium. 
Suppositoria  Plumbi  Composita,  Br.    Compound  Lead  Suppositories. 
Unguentum  Plumbi  Acetatis,  Br.    Ointment  of  Acetaie  of  Lead. 
Plumbi  Carbonas.    Carbonate  of  Lead. 

Unguentum  Plumbi  Carbouatis.    Ointment  of  Carbonate  of  Lead. 
Plumbi  Nitras.     Nitrate  of  Lead. 
Plumbi  lodidum.     Iodide  of  Lead. 

Emplastrum  Plumbi  lodidi,  Br.     Iodide  of  Lead  Plaster. 
Uugueotum  Plumbi  lodidi,  Br.    Ointment  of  Iodide  of  Lead. 

PLUMBI  ACETAS.  U.  S.,  Br.     Acetate  of  Lead.     ISugar  of  Lead.'\ 

(PLUM'BI  A-CE'TAS.) 
Pb  (Cs  Hs  Ot\,  3Hs  O  ;  378*5.  PbO,  C«  Hj  Os.  3H0;  1S9-25. 

Plambi  Aceticum,  P.G.;  Acetas  Plumbiens,  Sacchamm  Satumi.  Cemssa  Acetata;  Acetate  do 
Plomb,  Sucre  de  Plotnb,  Sel  de  Satume,  Fr.;  Essigsaures  Bleioxyd,  Bleizucker,  G.;  Zuccbero  di 
Satumo,  It.:  Azucar  de  Plomo,  Sp. 

"  Acetate  of  Lead  sbould  be  kept  in  well-stopped  bottles."  U.  S.  In  the  British 
Pbarmacopceia  the  following  process  is  given  for  preparing  this  salt.  "  Take 
of  Oxide  of  Lead,  in  fine  powder,  txcentyfour  ounces  [avoirdupois] ;  Acetic  Acid 
tico  pints  [Imperial  measure],  or  a  sujiciency ;  Distilled  Water  one  pint  [Imp. 
meas.].  Mis  the  Acetic  Acid  and  the  Water,  add  the  Oxide  of  Lead,  and  dissolve 
'with  the  aid  of  a  gentle  heat.  Filter,  evaporate  till  a  pellicle  forms,  and  set  aside 
to  crystallize,  first  adding  a  little  Acetic  Acid  should  the  fluid  not  have  a  distinctly 
acid  reaction.     Drain  and  dry  the  crystals  on  filtering  paper,  without  heat."  Br. 

Preparation.  Acetate  of  lead  is  obtained  by  two  methods.  By  one  method,  thin 
plates  of  lead  are  placed  in  shallow  vessels  filled  with  distilled  vinegar,  in  such  a 
manner  as  to  have  a  part  of  each  plate  rising  above  the  vinegar ;  and  these  are  turned 
from  time  to  time,  so  as  to  bring  different  portions  of  the  metallic  surface  in  contact 
with  the  air.  The  metal,  in  the  presence  of  the  oxygen  of  the  air,  dissolves  in  the 
vinegar  to  saturation,  and  the  solution  is  evaporated  to  the  point  of  crystallization. 
This  process  is  a  slow  one,  but  furnishes  a  salt  which  is  perfectly  neutral.  The  other 
method  consists  in  dissolving,  by  the  assistance  of  heat,  litharge,  or  the  protoxide  of 
lead  obtained  by  calcination,  in  an  excess  of  distilled  vinegar  or  of  purified  pyrolig- 
neous  acid,  contained  in  leaden  boilers.  The  oxide  is  quickly  dissolved,  and,  when 
the  acid  has  become  saturated,  the  solution  is  transferred  to  other  vessels  to  cool  and 
crystallize.  The  crystals  having  formed,  the  mother-waters  are  decanted,  and,  by 
evaporation,  made  to  yield  a  new  crop.  These  are  generally  yellow,  but  may  be 
rendered  white  by  repeated  solutions  and  crystallizations. 

Acetate  of  lead  is  extensively  manufactured  in  Germany,  Holland,  France,  and 
England,  as  well  as  in  the  United  States.  It  is  principally  consumed  in  the  arts  of 
dyeing  and  calico-printing,  in  which  it  is  employed  to  form  with  alum  the  acetate 
of  alumina,  to  act  as  a  mordant. 

Properties.  "  Colorless,  shining,  transparent,  prismatic  crystals  or  scales,  eflSo- 
rescent  and  attracting  carbonic  acid  on  exposure  to  air,  having  a  faintly  acetous  odor, 
a  sweetbh,  astringent,  afterward  metallic  taste,  and  a  faintly  acid  reaction.  Soluble 
in  18  parts  of  water  and  in  8  parts  of  alcohol  at  15^  C.  (59^  F.) ;  in  05  part  of 
boiling  water,  and  in  1  part  of  boiling  alcohol.  The  solutions  exhibit  generally  a 
sliiiht  turbidity,  which  is  removed  by  the  addition  of  a  few  drops  of  acetic  acid. 
When  heated,  the  salt  melts,  then  begins  to  lose  water  and  acetic  acid,  and,  at  a 
higher  temperature,  it  is  decomposed.  The  aqueous  .solution  yields  a  black  precipi- 
tate with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric  acid,  and  a  yellow 
one  with  test-solution  of  iodide  of  potassium.  On  heating  the  salt  with  sulphuric 
acid,  acetous  vapors  are  evolved.  The  aqueous  solution,  when  completely  precipitated 
by  hydrosulphuric  acid,  should  yield  a  filtrate  which  leaves  no  residue  on  evaporation 
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(abs.  of  zinc,  alkalies,  or  alkaline  earths).  On  precipitating  a  10  per  cent,  aqueous 
solution  with  diluted  sulphuric  acid,  the  filtrate,  when  supersaturated  with  ammonia, 
should  not  exhibit  a  blue  tint  (abs.  of  copper)."  U.  S.  Exposed  to  the  air,  it  efflo- 
resces slowly.  In  pure  distilled  water,  free  from  carbonic  acid,  it  ought  to  dissolve 
entirely,  and  form  a  clear  solution.  The  commercial  acetate  is  sometimes  impure 
from  the  presence  of  sulphate  and  carbonate  of  lead.  In  purchasing  it  the  apothecary 
should  select  large  crystalline  masses.  Mr.  John  Mackay  analyzed  a  specimen  of 
this  salt,  derived  from  the  London  market,  which  contained  nearly  30  per  cent, 
of  sulphate  of  lead.  {F.J.  Tr.,  Jan.  1856,  p.  316.)  Sulphuric  acid,  when  added 
to  a  solution  of  acetate  of  lead,  produces  instantly  a  precipitate  of  sulphate  of  lead; 
and  the  disengaged  acetic  acid  gives  rise  to  vapors  having  the  smell  of  vinegar. 
The  salt,  when  heated,  first  fuses  and  parts  with  its  water  of  crystallization,  and  after- 
wards is  decomposed,  yielding  acetic  acid  and  pyroacetic  spirit  (acetone),  and  leaving 
a  residue  of  charcoal  and  reduced  lead.  An  important  property  of  sugar  of  lead  is 
its  power  of  dissolving  a  large  quantity  of  monoxide  of  lead.  (See  Liquor  Plumhi 
Snbacelatis.)  It  consists  of  one  atom  of  lead,  which  has  replaced  the  two  hydrogen 
atoms  furnished  by  two  molecules  of  acetic  acid,  C^H^O.^.H,  so  that  its  formula  be- 
comes Pb(C2H302)2,  and  this  in  crystallizing  takes  3H^0.  Its  mol.  wt.  is  therefore 
378-5. 

Incompatibles  and  Tests.  Acetate  of  lead  is  decomposed  by  all  acids,  and  by 
those  soluble  salts  the  acids  of  which  produce  with  protoxide  of  lead  insoluble  or 
sparingly  soluble  compounds.  Acids  of  this  character  are  sulphuric,  hydrochloric, 
citric,  and  tartaric.  It  is  also  decomposed  by  lime-water,  and  by  ammonia,  potassa, 
and  soda ;  the  last  two,  if  added  in  excess,  dissolving  the  precipitate  at  first  formed. 
It  is  decomposed  by  hard  water,  in  consequence  of  the  sulphate  of  lime  and  common 
salt  which  such  water  usually  contains.  "  Thirty-eight  grains  dissolved  in  water 
require  for  complete  precipitation  200  grain-measures  of  the  volumetric  solution  of 
oxalic  acid.'^  Br. 

Medical  Properties  and  Uses.  Acetate  of  lead,  in  medicinal  doses,  is  a  power- 
ful astringent  and  sedative ;  in  overdoses,  an  irritant  poison,  which  has  in  a  number 
of  cases  caused  death.  Burning  epigastric  pain,  vomiting  of  a  white  curdy  matter 
(chloride  of  lead),  and  diarrhoea  or  constipation  with  black  stools  (sulphide  of  lead), 
and  finally  collapse,  are  the  characteristic  symptoms.  Its  antidote  is  any  soluble 
sulphate,  common  salt,  soap,  or  an  alkali.  In  medicinal  doses  acetate  of  lead  is  a 
powerful  sedative  astringent.  The  class  of  diseases  in  which  it  has  been  most  fre- 
quently used  are  hemorrhages,  particularly  from  the  lungs,  stomach,  intestines,  and 
uterus.  Its  effect  in  restraining  the  discharge  of  blood  is  admitted  to  be  very  pow- 
erful. It  has  been  employed  by  Dr.  Burkart  with  supposed  benefit  in  pneumonia, 
especially  in  cases  occurring  in  the  aged,  in  which  bleeding  or  antimony  cannot  be 
borne.  It  has  also  been  used  with  advantage  in  certain  forms  of  dysentery  and  diar- 
rhoea, and  has  been  recommended  in  particular  stages  of  cholera  infantum.  Com- 
bined with  opium,  it  is  well  suited  to  the  treatment  of  the  diarrhoea  occurring  in 
phthisis.  It  sometimes  proves  a  valuable  remedy  in  checking  vomiting.  Dr.  Irvine, 
of  Charleston,  recommended  it  to  compose  the  irritability  of  the  stomach  in  yellow 
fever.  Dr.  Geo.  B.  Wood  employed  it  in  several  cases  of  yellow  fever,  at  the  be- 
ginning of  the  second  stage,  with  apparently  good  efi"ect.  The  dose  recommended 
is  two  grains  every  two  hours,  given  steadily  until  thirty-six  grains  have  been  taken. 
Certain  German  physicians  have  strongly  recommended  it  in  aneurism  of  the  aorta,  and 
Dupuytren,  on  their  report  of  its  efiicacy,  tried  it  in  several  cases,  and  with  marked 
effect  in  diminishing  the  size  of  the  aneurismal  tumor.  Dr.  Geo.  B.  Wood  imi- 
tated the  practice  in  aneurism  of  the  aorta,  and  employed  it  in  several  cases  of  en- 
larged heart,  with  encouraging  results.  In  the  treatment  of  the  latter  disease,  the 
testimony  of  M.  Brachet,  of  Lyons,  is  strongly  in  favor  of  the  remedy.  The 
solution  is  frequently  used  as  a  coUyrium;  and,  applied  by  means  of  cloths,  or  mixed 
with  crumb  of  bread,  it  forms  a  good  application  to  superficial  inflammation.  It  is 
sometimes  advantageous  to  associate  opium  with  the  solution,  in  which  case  the  mec- 
onate  of  morphine  of  the  opium  is  decomposed,  with  the  result  of  forming  acetate 
of  morphine  in  solution,  and  nieconate  of  lead  which  precipitates.     A  convenient 


PARTI.  Plumbi  Acdas. — Plumbi  Carbonas.  1131 

lotion,  containing  an  excess  of  acetate  of  lead,  may  be  formed  by  adding  four  grains 
of  the  acetate  and  four  of  opium  to  a  fluidounce  of  water. 

The  practitioner  should  bear  in  mind  that,  when  long  continued  in  small  dose?, 
this  medicine  may  produce — 1,  an  affection  of  the  alimentary  canal,  attended  with 
severe  pain  and  obstinate  constipation,  called  colica  pictonum,  or  lead  colic;  2,  a 
chronic  affection  of  the  muscles,  especially  of  the  extensors  of  the  upper  extremi- 
ties, characterized  by  an  excessive  wasting  of  these  organs,  and  denominated  lead 
palsif.  Both  these  affections  are  apt  to  be  produced  in  artisans  who  work  in  lead. 
The  approach  of  these  constitutional  symptoms  is  indicated  by  a  lead-blue  line  at 
the  edge  of  the  gums. 

The  dose  of  acetate  of  lead  is  from  one  to  three  grains  (0-065-0-20  Gm.)  in  the 
form  of  pill,  repeated  every  two  or  three  hours.  It  is  generally  given  combined 
with  opium.  The  solution  for  external  use  may  be  made  by  dissolving  from  two  to 
three  drachms  in  a  pint  of  water ;  and,  if  it  be  wanted  clear,  a  fluidrachm  of  vine- 
gar or  of  dilute  acetic  acid  may  be  added,  which  immediately  dissolves  the  carbon- 
ate of  lead,  to  which  its  turbidity  is  owing.  When  the  skin  is  denuded  of  the 
cuticle,  the  solution  should  be  weaker.  The  usual  strength  of  the  solution  as  a 
collyrium  is  from  one  to  two  grains  (0-065  to  0-13  Gm.)  to  the  fluidounce  (30  C.c.) 
of  distilled  water. 

OJ^.  Prep.  Liquor  Plumbi  Subacetatis ;  Pilula  Plumbi  cum  Opio,  Br.;  Supposi^ 
toria  Plumbi  Composita,  Bi\;  Unguentum  Plumbi  Acetatis,  Br. 

PLUMBI  CARBOX  AS.  C.-S.     Carbonate  of  Lead.     [White  Lead.'] 

(PLfM'BI  CiR-BO'XiS.) 
(PbCOs)i.  Pb(HO)j;  r73«5.  2PbO,  COj.  PbO,  HO;  386-75. 

Cerussa,  P.G.;  Plambnm  Carbonicnm,  Carbonas  Plnmbicus,  Ceruse :  Ceruse,  Carbonate  do 
Ploiiib,  B!unc  de  Plomb,  Blanc  de  Ceruse,  Fr.;  Bleiweiss,  G.;  Cerussa,  Lat.,  It.;  Albayalde,  Sp. 

Preparation.  Carbonate  of  lead  is  prepared  by  two  principal  methods.  By  one 
methud  it  is  obtained  by  passing  a  stream  of  carbonic  acid  through  a  solution  of 
subacetate  of  lead.  The  acid  combines  with  the  lead  hydrate  of  the  basic  salt,  and 
precipitates  as  carbonate  of  lead,  while  a  neutral  acetate  remains  in  solution.  This, 
by  being  boiled  with  a  fresh  portion  of  protoxide,  is  again  brought  to  the  state  of 
basic  salt,  when  it  is  treated  with  carbonic  acid  as  before.  In  this  way  the  same 
portion  of  acetate  repeatedly  serves  the  purpose  of  being  converted  into  subacetate, 
and  of  being  decom[>osed  by  carbonic  acid.  The  carbonate  obtained  is  washed, 
dried  with  a  gentle  heat,  and  thrown  into  commerce.  This  process,  which  produces 
white  lead  of  the  first  quality,  was  invented  by  Thenard,  about  the  ye-ar  1S02,  and 
is  that  which  is  usually  pursued  in  Franc-e  and  Sweden,  and  known  as  the  "  Clichy 
process."  A  modification  of  the. process  of  Thenard,  known  as  Benson's,  is  now 
pursued  by  some  manufacturers  in  England.  It  consists  in  mixing  litharge  with  a 
hundredth  part  of  acetate  of  lead,  and  subjecting  the  mixture,  previously  moistened 
with  very  little  water,  to  a  stream  of  carbonic  acid. 

The  other  method,  which  consists  in  exposing  lead  to  the  vapors  of  vinegar, 
originated  in  Holland,  whence  the  name  "  Dutch  process,"  and  is  usually  pursued 
in  England  and  the  United  States  ;  but  in  England,  with  some  modifications  which 
are  not  well  known.  We  shall  describe  this  process  as  pursued  by  our  own  manu- 
facturers. The  lead  is  cast  into  thin  sheets,  made  by  pouring  the  melted  lead  over 
an  oblong  sheet-iron  shovel,  with  a  flat  bottom,  and  raised  edges  on  its  sides,  which 
is  held  in  a  slanting  direction  over  the  melting-pot.  As  many  of  these  sheets  are 
then  loosely  rolled  up  as  may  be  suflScient  to  form  a  cylinder  five  or  six  inches  in 
diameter,  and  seven  or  eight  high,  which  is  placed  in  an  earthen  pot  containing 
about  half  a  pint  of  vinegar,  and  having  within,  a  few  inches  from  the  bottom, 
three  equidistant  projecting  knobs  in  the  earthen-ware,  on  which  the  cylinder  of 
lead  is  supported,  in  order  to  keep  it  from  contact  with  the  vinegar.  The  pots  thus 
prepared  are  placed  side  by  side,  in  horizontal  layers,  in  a  building  roughly  con- 
structed of  boards,  with  interstices  between  them.  The  first  layer  is  covered  with 
boards,  on  which  a  stratum  of  tan  or  of  refuse  straw  from  the  stables  is  strewed ; 
and  fresh  layers  of  pots,  boards,  and  tan  or  straw  are  successively  placed  until  the 
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building  is  filled.  The  sides  are  also  enclosed  with  straw.  The  layers  of  pots  con- 
tained in  one  building,  called  a  stack,  are  allowed  to  remain  undisturbed  for  about 
six  weeks,  at  the  end  of  which  time  they  are  unpacked,  and  the  cylinder  of  sheet- 
lead  in  each  pot,  though  still  retaining  its  shape,  is  found  almost  entirely  converted 
into  a  flaky,  white,  friable  substance,  which  is  the  white  lead.  This  is  separated 
from  the  lead  yet  remaining  in  the  metallic  state,  ground  in  water,  whereby  it  is 
washed  and  reduced  to  fine  powder,  and  finally  dried  in  long  shallow  reservoirs, 
heated  by  steam. 

Pelouze  has  succeeded  in  explaining  these  several  processes  on  the  same  general 
principles.  In  Thenard's  process,  it  is  admitted  that  the  same  portion  of  acetate 
of  lead  repeatedly  unites  with  protoxide,  and  gives  it  up  again  to  carbonic  acid  to 
form  the  carbonate.  In  the  modified  English  process,  referred  to  above,  he  supposes 
that  the  one  per  cent,  of  acetate  of  lead  combines  with  sufficient  litharge  to  convert 
it  into  subacetate,  which  immediately  returns  to  the  state  of  neutral  acetate,  by  yield- 
ing up  its  excess  of  base  to  form  the  carbonate  with  the  carbonic  acid.  The  acetate 
is  now  ready  to  combine  with  a  fresh  portion  of  litharge,  to  be  transferred  to  the 
carbonic  acid  as  before  ;  and  thus  the  small  proportion  of  acetate,  by  combining  with 
successive  portions  of  the  litharge,  finally  causes  the  whole  of  the  latter  to  unite  with 
the  carbonic  acid.  In  the  Dutch  process,  Pelouze  has  rendered  it  almost  certain 
that  none  of  the  oxygen  or  carbonic  acid  of  the  carbonate  is  derived  from  the  vine- 
gar. In  this  process  he  supposes  that  the  heat,  generated  by  the  fermentation  of 
the  tan  or  straw,  volatilizes  the  vinegar,  the  acetic  acid  of  which,  with  the  assistance 
of  the  oxygen  of  the  air,  forms  with  the  lead  a  small  portion  of  subacetate.  This, 
by  reacting  with  the  carbonic  acid,  resulting  from  the  decomposition  of  the  tan  or 
straw,  or  derived  from  the  atmosphere,  forms  carbonate  of  lead,  and  is  brought  to 
the  state  of  neutral  acetate.  The  neutral  acetate  returns  again  to  the  state  of  sub- 
acetate, and,  by  alternately  combining  with  and  yielding  up  the  protoxide,  causes 
the  whole  of  the  lead  to  be  finally  converted  into  carbonate. 

The  temperature  of  the  stacks  of  pots  in  the  Dutch  process  is  about  45°  C. 
(113°  F.).  If  it  falls  below  35°  C.  (95°  P.),  a  part  of  the  lead  escapes  corrosion, 
and  if  it  rises  above  50°  C.  (122°  P.),  the  product  is  yellow.  The  form  of  acetic 
acid  usually  employed  in  this  process  is  vinegar ;  but  the  variable  nature  of  that 
liquid  as  to  strength  and  purity  is  an  objection  to  its  use ;  and,  accordingly,  other 
forms  of  the  acid  have  been  substituted  with  advantage  ;  as,  for  example,  the  purified 
acetic  acid  from  wood  in  a  diluted  state.  Another  method,  which  yields  a  white 
lead  of  excellent  covering  power,  is  the  process  patented  in  England  by  Dale  and 
Milner.  This  consists  in  carefully  grinding  between  millstones  a  mixture  of  litharge 
or  any  insoluble  basic  lead  salt  with  water  and  bicarbonate  of  sodium.  Milner  has 
improved  apon  this  method  by  grinding  a  mixture  of  4  parts  of  finely  divided 
litharge  with  1  part  of  common  salt  and  16  parts  of  water.  After  about  4^  hours 
the  reaction  is  complete.  The  mixture  of  basic  lead  chloride  and  caustic  soda  is 
then  transferred  to  a  leaden  vessel,  well  stirred  with  a  wooden  pestle,  and  a  current 
of  carbon  dioxide  passed  through  it  until  the  liquid  is  neutral.  If  the  carbon 
dioxide  be  passed  in  too  lon<r,  the  product  is  spoiled.  {Roscoe  and  ^chorlemmer,  vol. 
ii.,  l,p.  293.) 

Properties.  "  A  heavy,  white,  opaque  powder  or  pulverulent  mass,  permanent 
in  the  air,  odorless,  tasteless,  and  insoluble  in  water  or  alcohol.  When  strongly 
heated,  the  salt  turns  yellow,  without  charring,  and,  if  heated  in  contact  with  char- 
coal, is  reduced  to  metallic  lead.  The  salt  dissolves  in  diluted  nitric  acid  with  efi'er- 
vescence,  and  without  leaving  more  than  a  trifling  residue.  This  solution  yields  a 
black  precipitate  with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric  acid, 
and  a  yellow  one  with  test-solution  of  iodide  of  potassium.  On  completely  precip- 
itating the  solution  with  hydrosulphuric  acid,  the  filtrate  should  not  leave  more  than 
a  trifling  residue  on  evaporation  (limit  of  zinc,  alkalies,  or  alkaline  earths)."  U.  S. 
It  is  sometimes  adulterated  with  the  sulphates  of  barium,  calcium,  and  lead,  par- 
ticularly the  first.  A  mixture  of  equal  parts  of  white  lead  and  barium  sulphate  is 
known  as  Venetian  white,  whilst  Hamburg  white  is  a  mixture  of  1  part  of  white 
lead  and  2  parts  of  barium  sulphate,  and  Dutch  white  of  1  part  to  3  of  barium  sul- 
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phate.  M.  Louyet  has  examined  samples  of  French  white  lead,  containing  consid- 
erablj"  more  than  half  their  weight  of  sulphate  of  barium.  These  sulphates,  if 
present,  are  left  undissolved  by  nitric  acid.  Chalk  or  whiting  is  another  adultera- 
tion. This  may  be  detected  by  adding  to  the  nitric  solution  of  the  white  lead  an 
excess  of  potassa,  which  will  redissolve  the  monoxide  of  lead  first  thrown  down,  but 
leave  a  white  powder  of  lime.  The  British  Pharmacopojia  gives  among  the  tests, 
that  "  the  acetic  solution  when  treated  with  excess  of  sulphuretted  hydrogen,  boiled 
and  filtered,  gives  no  precipitate  with  oxalate  of  ammonia."  Br.  Neutral  carbonate 
of  lead  consists  of  one  atom  of  lead  2065,  one  of  carbon  12,  and  three  of  oxygen  48 
=  2665.  Commercial  white  lead  is  a  compound  of  the  carbonate  and  hydrate  of 
lead.  Its  formula  is  generally  taken  as  ( PbC03\  -|-  Pb(OH)j.  According  to  Stein, 
white  lead,  when  submitted  to  simple  calcination,  loses  l-i*5  per  cent,  of  its  weight; 
and  a  mode  of  determining  its  purity  is  thus  afforded.  (Journ.  de  Pharvi..  Janv. 
1859,  p.  78.)  But  the  fact  seems  to  be,  from  the  observations  of  Mr.  Wm.  Baker, 
that  commercial  white  lead  contains  variable  proportions  of  the  hydrated  oxide,  from 
a  mere  trace  to  the  amount  of  1  mol.  to  3  mols.  of  the  neutral  carbonate.  (^Chem. 
Neics,  Aug.  10,  1861,  p.  74.) 

Medical  Properties  and  Uses.  White  lead  is  ranked  in  the  Materia  Medica 
as  an  astringent  and  sedative.  It  is  employed  externally  only,  being  used,  in  the 
form  of  ointment,  as  an  application  to  ulcers,  and  to  inflamed  and  excoriated  sur- 
faces. It  is  recommended  in  scalds  and  burns  by  Prof.  Gross ;  and  Mr.  Alfred 
Freer  has  found  it  very  useful  in  erysipelas,  eczema,  carbuncle,  etc.  {P.  J.  Tr., 
Aug.  1859,  p.  138.)  The  white  lead  is  first  brought  to  the  consistence  of  cream 
by  linseed  oil,  as  in  making  common  white  paint,  and  then  brushed  over  the  in- 
flamed  surface.  Its  external  use,  however,  is  viewed  by  many  practitioners  as  dan- 
gerous, on  account  of  the  risk  of  absorption ;  but  the  occurrence  of  bad  effects  is 
rare.  A  case,  however,  of  colica  pictonum  from  the  white  lead  treatment  of  a  severe 
scald  js  reported  by  Dr.  G.  A.  Kuukler,  of  Madison,  Iowa.  (See  JV.  A.  Medico-Chir. 
Rev.,  July,  1857,  p.  605.) 

Being  extensively  manufactured  for  the  purposes  of  the  arts,  the  carbonate  of  lead 
is  that  preparation  which,  by  slow  absorption,  most  frequently  produces  the  peculiar 
spasmodic  colic  called  colica  pictonum.  This  disease  is  characterized  by  pain  about 
the  region  of  the  navel,  and  by  obstinate  constipation  attended  with  a  frequent  desire 
to  evacuate  the  bowels,  and  is  supposed  to  depend  upon  a  spasmodic  constriction  of 
the  intestinal  tube,  particularly  of  the  colon.  The  principal  indications  in  the  treat- 
ment are,  first  to  relax  the  spasm,  and  then  to  evacuate  the  bowels  by  the  gentlest 
means.  Opium  and  mild  aperients,  used  alternately,  are,  accordingly,  the  best  rem- 
edies, and  among  the  latter  ca.stor  oil  and  sulphate  of  magnesia  are  to  be  preferred. 
Indeed,  the  latter  appears  peculiarly  adapted  to  the  case;  for,  while  "it  acts  as  an 
aperient,  it  operates  to  some  extent  as  a  counterpoison,  by  forming  sulphate  of  lead 
with  any  soluble  compound  of  the  metal  which  it  may  meet  with  in  the  bowels.  By 
some  practitioners  alum  is  deemed  almost  a  specific  in  colica  pictonum.  It  has  often 
been  advantageously  used  in  lead  poisoning;  and  iodide  of  potassium  and  the  alka- 
line bromides  have  been  recommended  as  eliminative  means.  In  relation  to  the 
bromides,  .see  Journal  de  Pharmacie,  Oct.  1861,  p.  313. 

Pharm.  Uses.  In  preparing  Liquor  Gutta-Perchfe,  U.  S. 

Off.  Prep.  Unguentum  Plumbi  Carbonatis. 

PLUMBI  lODIDUM.  U.S.,  Br.     Iodide  of  Lead. 

Pbl2;  459'r.  (PLUM'Bi  I-UD'I-DUM.)  Pbl;  229  85. 

Plumbum  lodatum,  P.O.;  loduretum  Plumbieum  ;  lodure  de  Plomb,  Fr.;  Jodblei,  G. 

"  Take  of  Nitrate  of  Lead.  Iodide  of  Potassium,  each,  four  ounces  [avoir.]  ;  Dis- 
tilled Water  a  sufficiency.  Dissolve  the  Nitrate  of  Lead,  by  the  aid  of  heat,  in  a  pint 
and  a  half,  and  the  Iodide  of  Potassium  in  half  a  pint  of  the  Water,  and  mix  the 
solutions.  Collect  the  precipitate  on  a  filter,  wash  it  with  Distilled  Water,  and  dry 
it  at  a  gentle  heat."  Br. 

No  process  is  given  in  the  U.  S.  P.  1880  for  Iodide  of  Lead.  The  process  of 
U.  S.  P.  1870  was  identical  with  the  British  jnven  above. 
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The  nitrate  of  lead  gives  up  its  metal  to  the  iodine,  receiving  the  potassium ;  the 
operation  taking  place  between  one  mol.  of  the  lead  nitrate  and  two  mols.  of  the  po- 
tassium iodide.  The  nitrate  of  potassium  thus  formed  remains  in  solution,  while  the 
iodide  of  lead  is  precipitated,  Pb2N03  +  2KI  =  2KN0,  +  Pbl.  The  theoretical 
quantities  of  nitrate  of  lead  and  iodide  of  potassium  are  330'5  of  the  former  and 
331 -2  of  the  latter,  or  almost  precisely  equal  quantities.  The  proportions  should  be 
as  nearly  as  possible  those  of  exact  saturation.  An  excess  of  the  iodide  of  potassium, 
independently  of  the  waste,  has  the  disadvantage  of  holding  a  portion  of  the  iodide 
of  lead  in  solution  ;  while,  according  to  Christison,  an  excess  of  lead  over  the  iodine 
disposes  to  the  formation  of  the  lemon-yellow  insoluble  oxyiodide  of  lead.  By  the 
use  of  equal  quantities  of  the  two  salts,  these  disadvantages  are  avoided.  As  iodide 
of  lead  is  slightly  soluble  in  cold  water,  it  is  desirable  to  use  as  little  of  the  solvent 
as  will  answer ;   and  hence  the  comparatively  small  proportion  of  water  employed. 

In  the  former  London  process  acetate  of  lead  was  employed  instead  of  the  nitrate  ; 
but  M.  Depaire,  of  Brussels,  ascertained  that  in  this  process  a  considerable  amount 
of  iodine  remains  in  solution  after  the  precipitation  of  the  iodide  of  lead ;  and  M. 
F.  Boudet  states  that  the  quantity  of  the  iodide  resulting  from  the  process  is  10 
per  cent,  less  than  theory  would  indicate.  By  the  addition  of  nitric  acid  to  the 
solution,  after  precipitation,  an  additional  quantity  of  iodide  of  lead  is  obtained. 
M.  Boudet  ascribes  this  result  to  the  formation  of  a  portion  of  soluble  iodide  of 
potassium  and  lead,  whenever  iodide  of  lead  and  acetate  of  potassium  are  in  con- 
tact. By  substituting  nitrate  for  acetate  of  lead,  he  found  that  a  quantity  of  iodide 
of  lead  was  obtained,  as  near  that  required  by  theory  as  the  solubility  of  the  iodide 
of  lead  permits.   (Jonrii.  de  Pharm.,  3e  ser.,  xi.  274.) 

From  the  above  remarks  it  would  appear  that  the  above  process  is  on  the  whole  to 
be  preferred  to  that  in  which  the  acetate  of  lead  is  used,  and  especially  as  the  nitrate 
is  more  easily  obtained  pure.  Some  interesting  experiments  have  been  made  by 
M.  T.  Huraut,  of  Paris,  on  the  different  methods  of  preparing  iodide  of  lead.  It 
may  be  obtained  by  the  reaction  between  any  of  the  soluble  iodides  and  the  soluble 
salts  of  lead.  It  resulted  from  his  observations  that  of  the  two  salts  of  lead  em- 
ployed, the  nitrate  was  to  be  preferred,  and  of  the  various  iodides,  though  iodide  of 
potassium  yielded  a  very  handsome  product,  yet  iodide  of  calcium  afforded  one  not 
inferior  in  quality,  and  somewhat  greater  in  quantity.  Upon  a  small  scale,  as  the 
process  is  performed  by  the  apothecary,  the  difference  would  be  of  little  or  no  con- 
sequence ;  but  it  might  be  important  to  the  manufacturer.  (See  A.  J.  P.,  xxi.  228.) 

As  obtained  by  the  above  process,  iodide  of  lead  is  in  the  form  of  "  a  heavy,  bright 
citron-yellow  powder,  permanent  in  the  air,  odorless  and  tasteless,  and  of  a  neutral 
reaction.  Soluble  in  about  2000  parts  of  water  at  15°  C.  (59°  F.),  and  in  about 
200  parts  of  boiling  water;  very  slightly  soluble  in  alcohol,  but  readily  dissolved 
by  aqueous  solutions  of  the  acetates  of  alkalies  and  by  solution  of  chloride  of  am- 
monium. When  strongly  heated,  the  salt  fuses,  and,  at  a  higher  temperature,  it  is 
decomposed,  emitting  violet  vapors  of  iodine,  and  leaving  a  citron-yellow  residue.  On 
triturating  1  part  of  the  salt  with  2  parts  of  chloride  of  ammonium  in  a  porcelain 
mortar,  and  adding  2  parts  of  water,  a  colorless  liquid  should  result  (abs.  of  and 
difference  from  chromate).  This  liquid,  diluted  with  water,  affords  a  white  precipi- 
tate with  diluted  sulphuric  acid,  and  a  black  one  with  hydrosulphuric  acid.  If  all 
the  lead  has  been  precipitated  from  a  portion  of  the  solution  by  the  last-named  re- 
agent, the  filtrate  should  leave  no  residue  on  evaporation  and  gentle  ignition  (abs. 
of  zinc,  alkalies  or  alkaline  earths)."  U.  S.  According  to  Soubeiran,  it  is  soluble  in 
1235  parts  of  cold  water,  and  194  of  boiling  water,  which,  on  cooling,  deposits  it  in 
minute,  shining,  golden-yellow,"  crystalline  scales.  It  is  freely  soluble  in  a  concen- 
trated solution  of  acetate  of  sodium  (Donato  Tomma^i,  P.  J.  Tr.,  3d  series,  ii.  805). 
It  should  be  kept  excluded  from  the  light.  It  is  stated  by  Engelhardt  that  iodine 
is  separated  from  iodide  of  lead  by  the  perchlorides  of  iron  and  copper ;  while  the 
other  metallic  chlorides  have  no  such  effect,  producing  compounds  of  iodides  of  the 
metal  employed  with  chlorides  of  lead.  (C'hem.  Gaz.,  Jan.  15,  1856,  p.  24.) 

Medical  Properties  and  Uses.  This  compound  is  supposed  to  have  the  resolvent 
properties  of  iodine,  combined  with  those  which  are  peculiar  to  lead,  and  was  at  one 
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time  recommended  in  tuberculous  diseases,  in  which,  however,  it  has  proved  wholly 
inefficient.  It  is  said  to  have  been  usefully  employed  in  the  discussion  of  scrofulous 
tumors  and  other  indolent  swellings,  and  in  the  cure  of  obstinate  ulcers ;  ■  and  for 
these  purposes  has  been  used  both  internally  and  locally  in  the  form  of  an  ointment. 
According  to  Dr.  Cogswell,  if  given  for  some  time  in  small  doses,  it  produces  the 
effects  of  lead,  but  not  those  of  iodine,  upon  the  system.  (  Chn'sfisons  Dispensatory.) 
The  dose  is  from  half  a  grain  to  three  or  four  grains  (0  03-020  or  026  Gm.).  Dr. 
O'Shaughnessy  states  that  ten  grains  (065  Gm.)  are  borne  without  inconvenience. 
Off.  Prep.  Emplastrum  Plumbi  lodidi,  Br.;  Unguentum  Plumbi  lodidi,  U.  S.,  Br. 

PLUMBI  XITRAS.   U.S.,  Br.     Nitrate  of  Lead. 

Pb(N03)i;  330'5.  (PLUM'BI  Ni'TBXs.)  PbO,  NOS;  165-25. 

Plumbum  Xitricum,  Nitras  (Azotas)  Plumbicus,  Lot.,-  Xitrate  de  Plomb,  Fr.;  Salpetersaures 
Bleioxyd,  Bleisaliteter,  G.:  Nitrato  di  Piombo,  It.:  Xitrato  de  Ploino,  Sp. 

Neither  the  U.  S.  or  Br.  Pharmacopceias  give  a  formula  for  the  preparation  of  this 
salt.  It  may  be  readily  prepared  by  the  process  of  the  old  Dublin  Pharmacopoeia. 
"  Take  of  Litharge,  in  fine  powder,  Jive  ounces  [avoirdupois] ;  Pure  Nitric  Acid 
two  Jtuidounces ;  Distilled  Water  three  pints  [Imp.  meas.]  ;  Dilute  Nitric  Acid  a 
sufficient  quantiti/.  To  the  Litharge,  placed  in  a  porcelain  dish,  add  the  Acid  with  a 
pint  and  a  half  of  the  Water,  and,  applying  a  sand  heat,  and  occasionally  stirring  the 
mixture,  evaporate  the  whole  to  dryness.  Upon  the  residue  boil  the  remainder  of 
the  Water,  clear  the  solution  by  filtration,  and,  having  acidulated  it  by  the  addition 
of  a  few  drops  of  the  Dilute  Nitric  Acid,  evaporate  until  a  pellicle  begins  to  form. 
The  heat  being  now  withdrawn,  crystals  will  form  on  the  cooling  of  the  solution, 
which  should  be  dried  on  blotting-paper  in  a  warm  atmosphere,  and  preserved  in  a 
close  bottle." 

Properties.  In  this  process  the  nitric  acid  unites  directly  with  the  oxide  of  lead 
to  form  the  nitrate.  This  nitrate  is  officinally  described  as  in  "  colorless,  trans- 
parent, or  white,  nearly  opaque,  octahedral  crystals,  permanent  in  the  air,  odorless, 
having  a  sweetish,  astringent,  afterward  metallic  taste,  and  an  acid  reaction.  Solu- 
ble in  2  parts  of  water  at  15°  C.  (59^  F.),  and  in  08  part  of  boiling  water;  almost 
insoluble  in  alcohol.  When  strongly  heated,  the  sail  decrepitates,  emits  nitrous 
vapors,  and  finally  leaves  a  residue  of  oxide  of  lead.  The  aqueous  solution  yields  a 
black  precipitate  with  hydrosulphuric  acid,  a  white  one  with  diluted  sulphuric  acid, 
and  a  yellow  one  with  test-solution  of  iodide  of  potassium.  When  completely  pre- 
cipitated with  hydrosulphuric  acid,  the  solution  should  yield  a  filtrate  which  leaves  no 
residue  on  evaporation  (abs.  of  zinc,  alkalies  or  alkaline  earths).  On  precipitating  a 
10  per  cent,  solution  of  the  salt  with  diluted  sulphuric  acid,  the  filtrate,  when  super- 
saturated with  ammonia,  should  not  exhibit  a  blue  tint  (abs.  of  copper)."  U.  S.  It 
is  composed  of  one  atom  of  lead  206-5,  combined  with  two  nitric  acid  groups, 
(NOj^.,.  124  =330-5,  without  water  of  crystallization. 

Medical  Properties.  The  effects  of  this  salt  upon  the  system  are  the  same  as 
those  of  the  other  soluble  salts  of  lead ;  but,  though  formerly  employed,  it  is  now 
quite  out  of  use  as  an  internal  remedy.  Externally  it  is  occasionally  applied  to  ex- 
coriated surfaces ;  and  a  solution  made  in  the  proportion  of  ten  grains  to  an  ounce 
of  water,  and  colored  probably  with  alkanet,  has  been  used  on  the  continent  of 
Europe,  as  a  secret  remedy,  in  sore  nipples,  chapped  hands,  cracked  lips,  etc.  It  has 
recently  been  found  useful  in  the  correction  of  fetid  odors,  dependent  on  the  pres- 
ence of  sulphuretted  hydrogen  or  ammonium  sulphydrate,  which  it  decomposes. 
It  is  employed  for  this  -purpose  in  solution,  which  may  be  sprinkled  in  apartment.*, 
or  applied  to  putrescent  ulcers,  or  mixed  with  offensive  discharges,  the  odor  of  which 
it  is  desirable  to  correct.  It  will  not  prevent  the  putrefaction  of  animal  substances, 
and  has  no  power  of  destroying  the  germs  or  virus  of  contagion.  Ledoyens  dis- 
infecting fluid  is  a  solution  of  nitrate  of  lead  in  the  proportion  of  a  drachm  to  an 
ounce.  Should  the  salt  be  used  internally,  the  dose  would  be  from  the  fourth  to  the 
half  of  a  grain  (0016  to  003  Gm.). 

Dr.  Ogier  Ward  has  found  a  solution  extremely  useful  as  an  injection  and  lotion 
in  cases  of  fetid  discharges  from  the  uterus  and  vagina,  in  gleety  discharges  from  the 
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urethra,  in  sloughing  and  indolent  ulcers,  and  in  chronic  impetiginous  aflFections  of 
the  skin.  He  prepares  the  solution  extemporaneously  by  dissolving  a  scruple  of  car- 
bonate of  lead  in  sufficient  diluted  nitric  acid  for  solution,  and  adding  a  pint  of  dis- 
tilled water.  The  application  is  to  be  made  twice  or  three  times  daily.  (Prov.  Med. 
and  Smy.  Journ.,  Oct.  15,  1851.)  By  Moerlonge  and  Vanzette  remarkable  ef- 
ficiency is  ascribed  to  nitrate  of  lead  in  the  cure  of  that  very  painful  and  obstinate 
affection,  onychia  maligna;  and  their  statements  have  been  confirmed  by  other  prac- 
titioners. It  is  applied  by  sprinkling  the  powder  on  the  surface,  and,  according  to 
Dr.  J.  Scott,  of  Belfast,  Ireland,  a  complete  cure  may  be  relied  on  in  from  fourteen 
to  thirty  days.  {Duhlin  Journ.  of  Med.  ScL,  Feb.  1874,  p.  145.)  A  solution  of  the 
salt  in  glycerin,  in  the  proportion  of  ten  grains  (0-65  Gm.)  to  the  fluidounce  (30 
C.c),  is  spoken  of  by  Prof  J.  G.  Wilson  in  the  highest  terms  as  a  remedy  for 
excoriated  and  fissured  nipples,  applied  locally  to  the  aifected  parts,  after  suckling ; 
care  being  taken  to  wash  the  parts  well  before  the  next  application  of  the  child,  for 
fear  of  lead  poisoning.  {M.  and  S.  Reporter^  Aug.  21,  1869,  p.  164.) 
Off.  Prep.  Plumbi  lodidum,  Br. 

PLUMBI  OXIDUM.  U.  S.,  Br.     Oxide  of  Lead.     ILitharge.'] 

PbO  ;  223'5.  (PLUM'BI  OX'l-DiJM.)  PbO;  111-25. 

Lithargyrum,  Plumbum  Oxydatum,  Plumbi  Oxidum  Semivitreum;  Oxide  de  Plomb  fondu,  Li- 
tharge, Protoxide  de  Plomb,  Fr.;  Bleiglatte,  Bleioxyd,  G.;  Litargirio,  It.;  Almartaga,  Sp. 

When  oxide  of  lead  is  rendered  semi-crystalline  by  incomplete  fusion  it  becomes 
the  semivitrified  oxide.,  or  litharge.  Almost  all  the  litharge  of  commerce  is  obtained, 
as  a  secondary  product,  in  the  process  for  extracting  silver  from  argentiferous  ga- 
lenas. After  extracting  the  argentiferous  lead  from  the  ore,  the  alloy  is  calcined 
in  the  open  air ;  whereby  the  lead  becomes  oxidized,  and  by  fusion  passes  into  the 
state  of  litharge,  while  the  silver  remains  unchanged.  The  following  is  an  outline 
of  the  process.  The  lead  containing  the  silver  is  placed  upon  an  oval  slightly  ex- 
cavated dish,  about  three  feet  long  and  twenty  inches  wide,  called  a  test^  made  by 
beating  pulverized  bone-ash,  formed  into  a  paste  with  water,  into  a  mould,  the  sides 
of  which  consist  of  an  elliptical  band  of  iron,  and  the  bottom  of  strips  of  sheet-iron, 
placed  at  short  distances  apart.  The  test  is  of  such  a  size  as  exactly  to  fit  an  opening 
in  the  floor  of  a  reverberatory  furnace,  where  it  is  placed  and  adjusted  to  the  level 
of  the  floor.  On  one  side  of  the  test  the  fireplace  is  situated,  and  exactly  opposite, 
the  chimney ;  while  at  one  extremity  of  it  the  pipe  of  a  strong  bellows  is  placed, 
and  at  the  other  a  vertical  hole  is  made,  communicating  with  a  gutter  leading  from 
the  test.  The  furnace  is  now  lighted,  and  shortly  afterwards  the  bellows  are  put  in 
motion.  The  lead  fuses  and  combines  with  oxygen,  and  the  resulting  oxide,  melting 
also,  forms  a  stratum  which  floats  on  the  surface,  and  which  is  driven,  by  the  blast 
of  the  bellows,  along  the  gutter  and  through  the  vertical  hole  into  a  recipient  below, 
where,  upon  solidifying,  it  crystallizes  in  small  scales,  which  form  the  litharge.  In 
proportion  as  the  lead  is  oxidized  and  blown  off  the  test,  fresh  portions  are  added 
so  as  to  keep  it  always  sufficiently  full.  The  process  is  continued  for  eight  or  ten 
days,  after  which  no  more  lead  is  added.  The  operation  is  now  confined  to  the 
metal  remaining  on  the  test ;  and,  the  oxidation  proceeding,  a  period  at  last  arrives 
when  the  whole  of  the  lead  has  run  off  as  litharge,  and  the  silver,  known  to  be  pure 
by  its  brilliant  appearance  in  the  fused  state,  alone  remains.  This  is  then  removed, 
and  the  process  repeated  on  a  fresh  portion  of  argentiferous  lead. 

Properties.  "  A  heavy,  yellowish  or  reddish  yellow  powder,  or  minute  scales, 
permanent  in  the  air,  odorless,  tasteless,  and  insoluble  in  water  or  alcohol.  When 
heated  in  contact  with  charcoal,  it  is  reduced  to  metallic  lead.  Oxide  of  Lead 
should  be  soluble  in  diluted  nitric  acid,  without  leaving  more  than  a  trifling  resi- 
due, and  with  but  little  effervescence  (limit  of  carbonate).  The  diluted  and  filtered 
solution  yields  a  black  precipitate  with  hydrosulphuric  acid,  a  white  one  with  diluted 
sulphuric  acid,  and  a  yellow  one  with  test-solution  of  iodide  of  potassium.  If  the 
lead  be  completely  precipitated  with  hydrosulphuric  acid,  the  resulting  filtrate 
should  not  leave  more  than  a  trace  of  residue  on  evaporation  (limit  of  zinc,  alkalies 
or  alkaline  earths)."    U.  S.     It  slowly  attracts  carbonic  acid  from  the  rrir,  and  con- 
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tains  more  of  this  acid  the  longer  it  has  been  exposed.  It  is  on  this  account  that  it 
commonly  effervesces  slightly  with  the  dilute  acids.  It  has  the  property  of  decolor- 
izing wines,  when  agitated  with  ihem.  When  heated  with  the  fats  and  oils,  in  con- 
nection with  water,  it  saponifies  them.  (See  Emplastrum  Plumbi.)  Heated  with 
charcoal,  it  is  reduced  to  the  metallic  state.  In  dilute  nitric  acid  it  should  be  almost 
entirely  soluble  ;  and  the  solution  is  affected  by  potassa  in  the  same  manner  as  that 
of  the  carbonate.  {See  Plumbi  Carbonas.')  As  it  occurs  in  commerce,  it  usually 
contains  iron,  copper,  and  a  little  silver  and  silica.  It  may  be  purified  from  iron 
and  copper  by  digestion  in  dilute  sulphuric  acid.  The  English  litharge  is  most 
esteemed ;  that  from  Germany  being  generally  contaminated  with  iron  and  copper. 
In  choosing  litharge,  samples  should  be  selected  which  are  free  from  copper,  and 
from  fragments  of  vegetable  matter.  Copper  is  detected,  if  upon  adding  ferrocyanide 
of  potassium  to  a  nitric  solution  of  the  litharge,  a  brown  instead  of  a  white  precipi- 
tate is  produced.  Two  varieties  of  litharge  are  distinguished  in  commerce,  named 
from  their  color,  and  dependent  on  differences  in  the  process  employed.  Sometimes 
it  has  a  pale  yellow  color  and  silvery  appearance,  and  is  then  denominated  silver 
litharge  ox  yelloic  litharge  ;  at  other  times  it  is  of  a  red  color,  and  is  known  under 
the  name  oi gold  litharge  or  red  litharge.  The  latter  has  been  said  to  owe  its  color 
to  the  presence  of  a  portion  of  red  lead  ;  but  M.  Leblanc  has  shown  that  the  two 
varieties  of  litharge  differ  in  color,- structure,  and  density  only,  and  not  in  chemical 
composition.  In  this  respect  litharge  is  essentially  identical  with  the  oxide  of  lead, 
(See  Plumbum.)  The  carbonic  acid  which  it  contains  is  variable  ;  but  its  average 
amount  is  about  4  per  cent.  Peroxide  of  lead  and  red  lead  in  litharge  may  be  de- 
tected by  heating  it  in  a  test-tube  with  chloride  of  sodium  and  bisulphate  of  potas- 
sium, and  introducing  a  slip  of  paper  colored  blue  by  indigo.  If  either  of  these 
oxides  be  present,  the  paper  will  be  bleached  by  the  chlorine  evolved.  (Jourii.  de 
Pkarm.,  Mars,  1860,  p.  237.) 

Litharge  is  never  used  intenially,  but  is  employed  In  several  pharmaceutical  opera- 
tions, and  forins  an  ingredient  in  various  external  applications,  used  for  abating  in- 
flammation, and  for  other  purpo.'>es.  By  reaction  with  olive  oil  it  forms  the  Emplas- 
trum Plumbi,  which  is  the  basis  of  many  of  the  Plasters.  (See  Emplastra.)  In 
the  arts  it  is  employed  in  the  glazing  of  pottery,  in  painting  to  render  oils  drying, 
and  as  an  inoredient  in  flint  glass. 

Pharm.  Uses.   In  preparing  Digitalinum.  Br. 

Off.  Prep.  Emplastrum  Cerati  Saponis,  Br.;  Emplastrum  Lithargyri,  Br.,  1864: ; 
Emplastrum  Plumbi ;  Liquor  Plumbi  Subacetatis  ;  Plumbi  Acetas,  Br. 

PLUMBI  OXIDUM  RUBRUM.     Red  Oxide  of  Lead. 

PbsOt;  683'5.  (PLUM'BI  OX'I-DCM  bC'BKCM.)  PbsO*.  342S. 

Red  Lead.  Miniam  j  Deutoxide  de  Plomb,  Oxide  rouge  de  Plomb,  Miniam,  Fr.;  Mennige,  (?./ 
Minio,  It.,  Sp. 

Preparation.  Red  lead  is  prepared  on  the  large  scale  in  a  furnace,  with  the 
floor  slightl}-  concave  and  the  roof  arched,  presenting  a  general  resemblance  to  a 
baker's  oven.  The  lead  is  placed  on  the  floor,  and  gradually  raised  to  a  red  heat, 
whereby  it  melts  and  becomes  covered  with  a  pellicle  of  monoxide,  which  is  removed 
by  means  of  a  long  iron  scraper;  and  the  pellicles,  as  they  successively  form,  are 
scraped  off  until  the  whole  of  the  metal  has  been  converted  into  them.  The  product 
is  subjected  to  further  calcination,  with  occasional  stirring,  for  some  time,  in  order 
to  oxidize  any  particles  of  metallic  lead.  It  is  thus  rendered  yellow,  and  constitutes 
the  monoxide  of  lead,  or  massicot.  This  is  taken  out  of  the  furnace,  thrown  upon  a 
level  pavement,  and  cooled  by  being  sprinkled  with  water.  It  is  next  reduced  to 
fine  powder  by  trituration  and  levigation.  and  dried ;  and  in  this  state  is  introduced 
into  large,  shallow,  square  tin  boxes,  which  are  placed  in  another  furnace,  closed 
from  the  air,  and  heated  nearly  to  redness ;  the  heat  being  allowed  gradually  to  fiill 
during  a  period  of  from  twenty-four  to  thirty  hours.  At  the  end  of  that  time  the 
monoxide  of  lead  will  have  combined  with  an  additional  quantity  of  oxygen,  and 
become  the  red  oxide.  This  Is  taken  out,  and.  having  been  passed  through  a  fine 
wire  sieve,  is  packed  in  barrels  for  the  purposes  of  commerce. 
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The  above  is  an  outline  of  tlie  French  process  for  making  red  lead.  In  England 
and  the  United  States,  the  calcination  of  the  monoxide  is  not  performed  in  tin  boxes, 
but  by  returning  it  to  the  furnace  in  which  it  was  first  calcined.  To  save  the  first 
calcination,  litharge  is  generally  used  for  making  the  red  lead  of  commerce,  which 
consequently  is  liable  to  contain  the  impurities  of  that  substance,  consisting  of  iron, 
copper,  and  a  little  silver  and  silica.  Copper  is  hurtful  in  red  lead  when  used  for 
making  glass,  to  which  it  communicates  color.  In  order  to  have  red  lead  of  good 
quality,  it  should  be  made  in  large  quantities  at  a  time.  It  is  also  important  that  it 
be  slowly  cooled  ;  for,  as  the  absorption  of  oxygen  by  which  it  is  formed  takes  place 
during  a  particular  interval  of  temperature  only,  it  is  necessary  that  the  heat,  within 
that  interval,  should  be  maintained  suflSciently  long  to  allow  all  the  monoxide  to  ab- 
sorb its  appropriate  quantity  of  oxygen.  lied  lead  is  also  prepared  by  exposing 
litharge  to  a  high  temperature  with  nitrate  or  carbonate  of  potassium  or  sodium. 

Properties.  Red  lead  is  in  the  form  of  a  heavy,  scaly  powder,  of  a  bright 
red  color,  with  a  slight  shade  of  orange.  Its  sp.  gr.  is  about  9.  When  exposed 
to  heat  it  gives  oiF  oxygen,  and  is  reduced  to  the  state  of  monoxide.  It  is  sometimes 
adulterated  with  red  oxide  of  iron  and  red  bole,  substances  which  may  be  detected 
by  treating  the  red  lead  with  nitric  acid,  and  testing  the  nitric  solution  with  tincture 
of  galls.  This  reagent  will  produce  a  black  precipitate,  in  consequence  of  the  iron 
being  dissolved  by  the  nitric  acid.  If  brick-du3t  be  present,  it  will  be  left  undis- 
solved upon  boiling  the  suspected  specimen  in  water,  with  sugar  and  a  small  quantity 
of  nitric  acid.  When  free  from  impurities  it  is  wholly  reduced  on  charcoal  by 
means  of  the  blowpipe,  giving  a  globule  of  metallic  lead.  It  is  completely  soluble  in 
highly  fuming  nitrous  acid.  When  treated  with  nitric  acid  it  is  resolved  into  monoxide 
which  dissolves  and  dioxide  which  remains  in  the  form  of  a  dark  brown  powder. 

The  red  lead  of  commerce  may  be  considered  as  a  mixture  of  what  may  be  called 
the  true  red  oxide,  and  variable  proportions  of  monoxide.  That  this  is  its  nature 
is  rendered  probable  by  the  action  of  cold  dilute  acetic  acid,  not  used  in  excess, 
which  takes  up  a  variable  quantity  of  monoxide,  leaving  a  portion  unchanged  in 
color,  which  may  be  deemed  the  pure  red  oxide.  This  latter,  when  analyzed  by 
nitric  acid,  has  been  proved,  by  the  coincident  results  of  Dalton,  Dumas,  and  Phillips, 
to  consist  of  three  atoms  of  lead,  and  four  of  oxygen,  equal  to  2PbO,Pb02  (Dumas), 
or  PbO,PbP3  (Winckelblech).  Mulder  gives  Pb^  =  3PbO,PbO„  or  2PbO,Pb,03, 
as  the  usual  composition  of  red  lead. 

Red  lead  enters  into  no  oflScinal  preparation.  In  the  arts  it  is  used  chiefly  as  a 
paint,  and  in  the  manufacture  of  flint  glass. 

PODOPHYLLUM.  U.S.     Podophyllum.     [Ilay-apple.'] 
(p6d-o-phyl'lum.) 
"  The  rhizome  and  rootlets  of  Podophyllum  peltatum.  Linne.     {Nat.  Ord.  Ber- 
beridacese.)"  U.  S.     "  The  dried  rhizome  of  Podophyllum  peltatum.   Linn.     Im- 
ported from  North  America."  Br. 

Podophylli  Badiz,  Br.;  Podophyllum  Root,  Mandrake  Root;  Rhizome  de  Podophyllum, /'/•.; 
Fussblattwurzel,  G. 

Gen.  Ch.  Calyx  three-leaved.  Corolla  nine-petalled.  Berry  one-celled,  crowned 
with  the  stigma.  Willd. 

Podophyllum  peltatum.  Willd.  8p.  Plant,  ii.  1141  ;  Barton,  Med.  Bot.  ii.  9  ;  QsiX- 
Bon,  Illust.  of  Med.  Bot.  i.  18,  pi.  11 ;  B.  &  T.  17.  The  may-apple,  sometimes  also 
called  mandrake^  is  an  indigenous  herbaceous  plant,  and  the  only  species  of  the 
genus.  The  root  (rhizome)  is  perennial,  creeping,  usually  several  feet  in  length, 
about  one-quarter  of  an  inch  thick,  brown  externally,  smooth,  jointed,  and  furnished 
with  radicles  at  the  joints.  The  stem  is  about  a  foot  high,  erect,  round,  smooth, 
divided  at  top  into  two  petioles,  and  supporting  at  the  fork  a  solitary  one-flowered 
peduncle.  Each  petiole  bears  a  large,  peltate,  palmate  leaf,  with  six  or  seven  wedge-, 
shaped  lobes,  irregularly  incised  at  the  extremity,  yellowish  green  on  their  upper 
surface,  paler  and  slightly  pubescent  beneath.  The  flower  is  nodding.  The  calyx 
is  composed  of  three  oval,  obtuse,  concave,  deciduous  leaves.  The  corolla  has  from 
six  to  nine  white,  fragrant  petals,  which  are  obovate,  obtuse,  concave,  with  delicate 
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transparent  veins.  The  stamens  are  from  thirteen  to  twenty,  shorter  than  the 
petals,  with  oblong,  yellow  anthers,  of  twice  the  length  of  the  filaments.  The 
stigma  is  sessile,  and  rendered  irregular  on  its  surface  by  numerous  folds  or  convo- 
lutions. The  fruit  is  a  large  oval  berry,  crowned  with  the  persistent  stigma,  and 
containing  a  sweetish  fleshy  pulp,  in  which  about  twelve  ovate  seeds  are  embedded. 
It  is,  when  ripe,  of  a  lemon-yellow  color,  diversified  by  round  brownish  spots. 

The  plant  is  extensively  difi"used  through  the  United  States,  growing  luxuriantly 
in  moist  shady  woods,  and  in  low  marshy  grounds.  It  is  propagated  by  its  creeping 
toot,  and  is  often  found  in  large  patches.  The  flowers  appear  about  the  end  of  May 
ind  beginning  of  June  ;  and  the  fruit  ripens  in  the  latter  part  of  September.  The 
leaves  are  said  to  be  poisonous.  The  fruit  has  a  subacid,  sweetish,  peculiar  taste, 
agreeable  to  some  palates,  and  may  be  eaten  freely  with  impunity.  From  its  color 
and  shape,  it  is  sometimes  called  tcihl  lemon.  The  root  is  the  officinal  portion,  and 
is  said  to  be  most  efficient  when  collected  after  the  falling  of  the  leaves.  It  shrinks 
considerably  in  drying. ' 

Properties.  The  dried  root  is  much  wrinkled  lengthwise,  is  yellowish  or  reddish 
brown  externally,  and  furnished  with  fibres  of  a  similar  but  somewhat  paler  color. 
It  was  determined,  by  an  experiment  of  Mr.  Wm.  Saunders,  that  these  fibres  contain 
as  much  active  matter  as  the  rhizome  itself.  The  fracture  is  short  and  irregular, 
and  the  internal  color  whitish.  The  microscopic  examination  of  the  section  shows 
the  rhizome  to  be  composed  of  loose  parenchymatous  tissue,  witli  sixteen  or  more 
yellowish  vascular  bundles  arranged  in  a  circle,  and  a  cortical  layer  of  a  double  row 
of  thick-walled  yellowish  cells  surmounted  by  the  epidermis.  It  is  officinally  de- 
scribed as  '"about  one-fifth  of  an  inch  (5  mm.)  thick,  horizontal,  nearly  cylindrical, 
consisting  of  joints  about  two  inches  (5  cm.)  long,  somewhat  enlarged  at  the  end 
which  has  a  circular  scar  on  the  upper  side,  a  tuft  of  about  ten  nearly  simple,  fragile 
rootlets  on  the  lower  side,  and  is  sometimes  branched  laterally  ;  smooth  or  somewhat 
wrinkled,  orange-brown,  internally  white  and  mealy,  with  a  circle  of  small  wood- 
bundles;  pith  large;  inodorous;  sweetish,  somewhat  bitter  and  acrid."  The  powder 
is  light  yellowish  gray,  resembling  that  of  jalap.  The  root  in  its  aggregate  state  is 
nearly  inodorous,  but  in  powder  has  a  sweetish  not  unpleasant  smell.  The  taste  is 
at  first  sweetish,  afterwards  bitter,  nauseous,  and  slightly  acrid.  Both  the  decoction 
and  tincture  are  bitter;  but  alcohol  is  said  to  be  the  best  solvent  of  the  active 
matter.  A  bitter  substance  was  extracted  from  the  root  by  William  Hodgson,  Jr., 
of  Philadelphia,  by  boiling  it  with  quicklime  in  water,  straining  the  decoction,  pre- 
cipitating the  lime  with  sulphate  of  zinc,  evaporating  the  clear  solution  to  the 
consistence  of  an  extract,  treating  this  with  cold  alcohol  of  0-817,  filtering  and 
evaporating  the  alcoholic  solution,  and  treating  the  residue  with  boiling  distilled 
water,  which  deposited  the  substance  referred  to  on  cooling.  {Journ.  of  the  Phila. 
Coll.  of  Pharm.,  iii.  273.)  Though  the  alcoholic  solution  of  this  substance  is  very 
bitter,  it  has  upon  trial  been  found  not  to  be  the  purgative  principle  of  the  root. 
Analyzed  by  Mr.  John  R.  Lewis,  podophyllum  yielded  albumen,  gum,  starch,  ex- 
tractive, lignin,  gallic  acid,  fixed  oil,  traces  of  volatile  oil,  salts  of  potassa  and  lime, 
and  two  resinous  principles,  one  soluble  in  alcohol  and  ether,  and  the  other  soluble 
in  alcohol  only.  Both  resins  were  found  to  possess  the  active  properties  of  the  root. 
Six  grains  operated  as  a  drastic  cathartic,  with  some  emetic  eflFect.  (^-1.  J.  P.,  xix. 
165.)  Prof  F.  F.  Mayer,  of  New  York  {A.  J.  P.,  1863,  p.  97),  stated  as  the  re- 
sult of  his  investigations,  that  the  rhizome  of  the  may-apple  contained  both  her- 
herine  and  a  colorless  alkaloid,  a  resin,  a  free  acid,  a  neutral  odorous  substance 
volatilizable  in  white  scales,  and  saponin.  Prof  J.  M.  Maisch,  after  a  short  ex- 
amination in  1863  of  the  mother-liquors  from  the  preparation  of  the  resin,  stated 
also  {A.  J.  P.,  1863,  p.  303)  that  an  alkaloid  seemed  to  be  present,  but  on  fuller 
examination  at  a  later  date  {A.  J.  P.,  1879,  p.  590)  states  that  he  is  unable  to  find 
any  traces  of  any  alkaloid  whatever,  although  Mayer's  reagent  (potassio-mercuric 
iodide)  at  times  gave  slight  traces  of  turbidity.  In  this  final  conclusion  Prof  Maisch 
comes  into  accord  with  Dr.  F.  Power,  who  (.4.  J.  P.,  1878,  p.  370)  had  shown  the 
resin  of  podophyllum  to  be  destitute  of  the  principles  announced  by  Mayer.  Pod- 
wissotsky  also  confirms  this  view.     The  resin  is  a  light  brownish  yellow  powder,  of 
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greenisli  tint,  devoid  of  crystalline  appearance,  becoming  darker  if  heated  above 
32°  C,  and  having  an  acrid,  bitter  taste.  Dr.  V.  Podwissotsky,  1882  {Pharm. 
Zeitschrift  fiir  Pussland,  vol.  xx.  p.  777),  made  a  careful  examination  of  the  root 
and  resin,  and  announces  the  active  principle  to  be  solely  a  neutral  crystalline  prin- 
ciple, picropodophyllin.  This  principle  is  associated  with  an  inactive  resin-acid, 
piicropodopliylUc  acid,  and  the  combination  of  the  two  he  names  j)odoph?/Uotoxi}i. 
Picropodophyllin  is  in  colorless,  silky,  extremely  delicate  needles,  very  soluble  in 
chloroform,  readily  soluble  in  95  per  cent,  alcohol,  but  very  slightly  in  75  per  cent, 
alcohol.  It  is  soluble  in  ether,  and  crystallizes  from  a  warm  saturated  solution  on 
cooling.  It  is  insoluble  in  water,  turpentine,  or  benzin.  Podophyllotoxin  is  a  bitter, 
white  resinous  powder,  soluble  in  weak  alcohol  and  hot  water.  It  may  be  precipitated 
from  its  alcoholic  solution  by  water  in  large  quantity.  (P.  J.  Tr.,  1882,  p.  1011.) 
He  also  obtained  podophf/UoqKercetin,  the  coloring  principle,  which  is  closely  allied 
to  quercetin,  and  is  the  cause  of  the  varying  color  of  resin  of  podophyllum.  The 
processes  for  preparing  these  principles  will  be  found  in  the  foot-note.*    Dr.  Manlius 

*  Podophyllotoxin,  This  is  better  prepared  from  the  root  than  from  the  crude  podophyllin.  The 
coarsely  powdered  root  is  extracted  with  chloroform,  either  by  maceration  or  percolation.  The 
chloroform  must  bo  as  free  from  alcohol  as  possible,  otherwTse  considerable  quantities  of  podophyl- 
loquercetin,  etc.,  are  dissolved,  which  complicate  the  purification  of  the  podophyllotoxin,  and  for 
the  same  reason  the  root  should  be  exhausted  cold,  not  on  the  water-bath.  The  chloroform  is  dis- 
tilled from  the  liquid  until  the  residue  has  attained  a  syrupy  consistence,  when  it  is  slowly  poured 
into  two  volumes  of  pure  absolute  ether:  or  ether  may  be  added  in  small  quantities  at  a  time 
with  frequent  stirring,  until,  on  further  addition,  no  more  precipitation  takes  pliice.  Podophyl- 
lotoxin and  fatty  matter  are  dissolved  by  the  ether-chloroform  mixture,  whilst  podophyllic  acid 
separates  in  flocks.  An  insufliciency  of  ether  may  therefore  result  in  the  non-precipitation  of  some 
of  the  podophyllic  acid,  but  an  excess  cannot  be  injurious.  On  no  account  should  ether  that  is  eon- 
t.aminated  with  alcohol  be  used,  as  it  retains  podophyllic  acid  in  solution,  which  cannot  afterwards 
be  removed.  To  ascertain  if  that  substance  has  been  completely  precipitated,  ether  is  gently  poured 
on  to  the  ether-chloroform  solution,  when  the  appearance  of  flocks  indicates  the  presence  of  podo- 
phyllic acid. 

The  ether-chloroform  solution  is  poured  oSfon  to  a  filter  and  allowed  to  drop  into  about  twenty 
times  its  volume  of  petroleum  spirit.  From  each  drop  as  it  falls  into  the  petroleum  spirit  a  white 
powder  separates,  whilst  fixed  oil  and  crystalline  fat  dissolve.  If  an  insufficient  quantity  of  petro- 
leum spirit  has  been  used,  the  deposited  powder  adheres  together  or  forms  small  lumps  which  easily 
retain  fatty  matter,  and  even  a  part  of  the  powder  itself  may  pass  into  solution  if  too  much  ether- 
chloroform  mixture  be  present.  The  more  the  powder  is  contaminated  with  podophyllic  acid  the 
more  liable  will  it  be  to  form  agglutinated  lumps.  If  this  is  the  case,  the  podophyllotoxin  must  be 
subjected  to  a  purification,  it  being  first  completely  precipitated  by  the  addition  of  more  petroleum 
spirit. 

The  precipitated  podophyllotoxin  is  dried  at  a  temperature  not  exceeding  -35°  C,  and  dissolved 
in  the  smallest  possible  quantity  of  chloroform.  This  chloroformic  solution  is  filtered  into  petroleum 
spirit,  adding  a  few  drojis  of  water  so  as  to  moisten  the  precipitate  as  it  falls.  It  should  be  allowed 
to  settle,  and  then  collected  and  dried  at  a  low  temperature.  If  properly  prepared  it  should  form  a 
•white  or  pale  yellow  powder,  and  may  be  preserved  in  ordinary  glass  bottles,  as  it  is  not  decomposed 
by  light. 

Podophyllotoxin  may  also  be  prepared  from  podophyllin  by  the  same  method,  but  it  must  be 
borne  in  mind  that  podophyllin  contains  decomposition  product^5  formed  during  the  process  of  manu- 
facture, from  which  the  podophyllotoxin  is  not  easily  freed.  Pure  podophyllotoxin  must  be  very 
easily  soluble  in  chloroform,  and  the  solution  must  remain  clear  on  the  addition  of  ether,  but  deposit 
■white  flocks  when  mixed  with  petroleum  spirit.  Perchloride  of  iron  should  not  color  the  alcoholic 
solution  green.  It  is  not  completely  soluble  in  aqueous  solution  of  ammonia;  the  alkali  should  re- 
move the  pieropodophyllic  acid  only,  and  if  too  much  ammonia  has  not  been  used,  a  gelatinous 
mass  is  obtained  in  consequence  of  the  separation  of  picropodophyllin.  If  to  this  mass  ether  is 
added,  gently  warmed  and  shaken,  the  picropodophyllin  dissolves  in  the  ether  and  may  be  obtained 
in  acicular  crystals  by  evaporating  the  ethereal  solution. 

Picropodophyllin.  This  body  may  be  prepared  from  podophyllum  resin  or  root.  In  either  ease, 
however,  the  podophyllotoxin  must  be  first  extracted,  but  not  necessarily  in  a  state  of  purity;  it 
may  be  obtained  by  exhausting  the  resin  or  root  with  chloroform,  evaporating  the  chloroformic 
solution  to  complete  dryness,  and  thoroughly  extracting  with  boiling  petroleum  spirit.  The  residual 
brown  powder  is  impure  podophyllotoxin.  It  is  dissolved  in  a  small  quantity  of  alcohol,  freshly 
slaked  lime  added  in  considerable  excess,  and  the  whole  dried  in  the  water-bath.  The  dry  mass  is 
then  powdered  and  exhausted  by  repeatedly  boiling  with  absolute,  or  at  least  very  strong,  alcohol, 
and  filtering  through  a  heated  funnel.  On  cooling,  the  concentrated  alcoholic  solution  deposits  the 
picropodophyllin  in  long,  snow-white,  silky  crystals.  They  are  collected,  washed  with  50  per  cent, 
spirit  containing  a  little  ammonia,  to  remove  the  last  traces  of  pieropodophyllic  acid  as  well  as  color- 
ing matter,  etc.,  and  finally,  dried  at  a  low  temperature,  during  which  the  crystals  aggregate  to 
felted,  silky  masses.  The  filtrate  and  washings  maybe  concentrated  to  obtain  the  picropodophyllin 
still  in  solution.     All  the  solutions  of  picropodophyllin  have  an  intensely  bitter  taste. 

Pieropodophyllic  Acid  may  be  obtained  from  podophyllotoxin  by  treatment  with  ammonia. 
Owing  to  the  decomposing  action  of  the  alkali,  it  is  very  difficult  to  obtain  pieropodophyllic  acid 
quite  pure,  especially  iu  sufficient  quantity  for  chemical  analysis. 
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Smith  recommends  that  the  resia  should  be  prepared  by  forming  an  alcoholic  tinc- 
ture of  the  root,  evaporating  the  tincture  till  most  of  the  alcohol  is  driven  off,  and 
throwing  the  residue  into  water,  by  which  the  resin  is  precipitated.  The  concen- 
tration should  not  be  carried  too  far  \  as  otherwise  the  resin  separates  in  clots,  which 
cannot  be  easily  washed.  According  to  Dr.  Smith,  the  resin,  when  pure,  is  white, 
and  purges  actively.  It  is  called  podophyllin.  (^A.  J.  P.,  xxiv.  306.)  For  a  more 
complete  account  of  what  is  known  of  the  resins  of  podophyllum,  the  reader  is  re- 
ferred to  the  article  on  Resina  Podophylli. 

The  leaves  of  the  PoJophf/Ilum  peJtatum  were  chemically  examined  by  Mr. 
Thomas  J.  Husband,  Jr.,  who  obtained  from  them  a  resinous  matter  and  a  portion 
of  the  alkaloid  berberine,  which  is  found  iu  the  root.  This  resinous  matter  con- 
sisted of  two  distinct  resins,  "  one  soluble  in  ether  and  alcohol,  the  other  in  alcohol, 
and  both  in  caustic  alkalies  and  chloroform.  Mr.  Husband  states  that  the  resin 
obtained  from  the  leaves  is  similar  iu  its  chemical  relations  to  podophyllin,  but 
proved,  when  taken  internally,  to  be  without  its  purgative  properties ;  eight 
gi-ains  being  taken  without  other  effect  than  slight  headache."  (JL.  J.  P.,  1869,  p. 
200.) 

Medical  Properties  and  TTses.  Podophyllum  is  a  slow  but  active  and  certain 
cathartic,  producing  copious  liquid  discharges.  In  some  cases  it  has  given  rise  to 
nausea  and  even  vomiting,  but  the  same  result  is  occasionally  experienced  from 
every  active  cathartic.  Its  operation  resembles  that  of  jalap,  but  is  rather  slower, 
and  is  thought  by  some  to  be  more  drastic.  It  is  generally  thought  by  the  pro- 
fession to  be  an  efficient  cholagogue,  and  the  experiments  of  Prof.  Rutherford 
upon  dogs  certainly  confirm  this  belief.  It  is  very  much  employed  in  various  parts 
of  the  country  in  bilious  fevers  and  hepatic  congestions,  and  as  a  general  cathartic. 
In  minute  doses,  frequently  repeated,  podophyllum  has  been  thought  to  diminish 
the  frequency  of  the  pulse,  and  to  relieve  cough,  and,  for  these  effects,  has  been 
given  in  haemoptysis,  catarrh,  and  other  pulmonary  affections,  but  this  employment 
of  it  is  of  doubtful  advantage. 

The  dose  of  the  powdered  root,  as  a  purgative,  is  about  twenty  grains  (1'3  Gm.). 
An  extract  is  prepared  from  it  possessing  all  its  virtues  in  a  smaller  bulk  (see 
Extractum  Podophylli)^  but  the  officinal  resin  is  almost  exclusively  used  under  the 
name  of  podophyllin.  In  its  purest  state  the  dose  as  a  laxative  is  from  one-eighth 
to  one-quarter  of  a  grain  (0'008-0-017  Gm.) ;  as  a  purgative,  from  one-quarter  to 
one-half  grain  (0-017-0-037  Gm.). 

Off.  Prep.  Abstractum  Podophylli,  U.  S.;  Extractum  Podophylli,  U.  S.;  Ex- 
tractum Podophylli  Fluidum,  IT.  S.j  Podophylli  Resina,  Br.;  Resina  PodophvUi, 
U.S. 

Podnphylllc  Acid  separates  out  on  the  addition  of  ether  to  the  chloroformic  solution  of  the  crude 
podophyllotoxin ;  it  may  be  washed  with  ether  and  purified  by  repeated  treatment  with  chloroform 
and  ether. 

Both  the  fatty  substances  present  may  be  isolated  from  the  petroleum  spirit  solutions  obtained 
in  preparing  podophyllotoxin.  The  residue  left  after  distilling  off  the  solvent  crystallizes  on 
standing. 

Podophylloquercetin  can  be  best  obtained  from  podophyllin  that  has  been  prepared  without  the 
use  of  alum.  After  exhausting  with  chloroform  and  petroleum  spirit,  the  podophyllin  is  dried  and 
extracted  with  ether,  which  removes  podophylloquercetin  with  but  little  impurity.  The  residue, 
after  evaporating  the  ethereal  solution,  is  treated  with  acetate  of  lead,  with  which  podophylloquer- 
cetin forms  a  compound  soluble  in  acetic  acid.  This  compound  is  decomposed  in  the  usual  manner, 
the  podophylloquercetin  being  taken  up  with  ether.  On  evaporating  the  solution,  it  is  finally  ob- 
tained in  the  form  of  a  yellow  powder,  gradually  turning  green  on  exposure  to  air.  Ether  precipi- 
tates it  from  ammoniacil  solution  in  minute  yellow  crystals.  It  may  also  be  obtained  by  sublima- 
tion in  yellow  shining  crystals.  (Phann.  Zeiisckri/t/ir  Rusdand,  vol.  xx.  p.  777;  P.J.  Tr.,  1SS2, 
p.  1011.) 

According  to  Podwissotsky,  picropodophyllin  is  so  insoluble  in  its  crystalline  form  that  it  has 
little  action  upon  the  system,  but  administered  in  solution  in  warm  oil  it  is  active.  In  the  root 
and  in  the  officinal  resin  it  is  in  the  form  of  podophyllotoxin,  and  is  rendered  soluble  by  picro- 
podophyllic  acid  ;  if  an  alkali  or  soap  be  added  to  podophyllin,  it  is  affirmed,  the  active  part 
passes  through  the  intestine  unchanged.  One-sixteenth  of  a  grain  (0-004  Gm.)  of  podophyllotoxin 
was  usually  sufficient  to  kill  a  cat ;  of  picropodophyllin  more  than  five-sixths  of  a  grain  (0-05  Gm.) 
was  never  required  to  kill ;  a  solution  of  picropodophyllin  in  picropodophyllic  acid  acted  like  podo- 
phyllotoxin. The  dose  of  the  latter  principle  for  the  adult  man  is  set  down  as  from  one-fourth  to 
one-half  a  grain  (0-017  to  0'035  Gm.).  If  this  be  correct,  podophyllotoxin  is  practically  no  stronger 
than  the  officinal  resin. 
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POTASSIUM.     Potassium. 

K;   39.  ^PO-TAS'SI-UM.)  K;  39. 

Potassium,  Fr.;  Kalium,  Kalimetall,  G.;  Potassio,  It.;  Potasio,  Sp. 

Potassium  is  a  peculiar  metal,  forming  the  radical  of  potassa,  and  of  a  number 
of  other  medicinal  preparations.  It  was  discovered  in  1807  by  Sir  H.  Davy,  who  ob- 
tained it  by  decomposing  fused  hydrate  of  potassa  by  a  voltaic  current.  It  was  after- 
wards procured  in  larger  quantity  by  Gay-Lussac  and  Thenard,  by  bringing  the 
fused  alkali  in  contact  with  white-hot  iron,  which  attracted  the  oxygen  and  set  free 
the  metal.  The  best  process  is  that  of  Brunner,  as  modified  by  Wohler,  which  con- 
sists in  decomposing  potassa  in  the  state  of  carbonate,  mixed  with  charcoal.  The 
mixture  of  carbonate  and  charcoal  is  obtained  by  heating  cream  of  tartar  to  redness 
in  a  covered  crucible.  For  an  account  of  some  improvements  in  Brunner's  process 
by  MM.  Mareska  and  Donny,  see  A.  J.  P.  (xxv.  70). 

Potassium  is  solid,  softer  and  more  ductile  than  wax,  easily  cut  with  a  knife,  and 
of  a  silver-white  color.  A  newly-cut  surface  is  brilliant ;  but  the  metal  quickly 
tarnishes  by  combining  with  the  oxygen  of  the  air,  and  assumes  the  appearance  of 
lead.  It  possesses  a  remarkably  strong  affinity  for  oxygen,  and  is  capable  of  taking 
that  element  from  almost  every  other  substance.  On  account  of  this  property  it  must 
be  kept  in  liquids,  such  as  naphtha;  which  are  devoid  of  oxygen.  On  the  same  ac- 
count, when  exposed  with  a  fresh-cut  surface  to  the  air,  it  becomes  luminous  through 
a  slow  combustion,  like  phosphorus  in  the  dark.  {Chem.  News,  Feb.  28,  1868,  p. 
108.)  Its  sp.  gr.  is  0-865,  melting  point  62-5°  C.  (144-5°  F.),  atomic  weight  39, 
and  symbol  K.  When  thrown  upon  water  it  floats,  takes  fire,  and  burns  with  a  rose- 
colored  flame,  combining  with  oxygen,  and  generating  potassa  which  dissolves  in  the 
water.  It  forms  numerous  combinations,  uniting  with  most  of  the  non-metallic  ele- 
ments, and  with  several  of  the  metals.  It  combines  in  two  proportions  with  oxygen, 
forming  a  monoxide  (K^O)  of  a  gray,  and  a  tetroxide  (K^O^)  of  a  yellowish  brown 
color.  It  also  unites  with  chlorine,  and  forms  officinal  compounds  with  iodine,  bro- 
mine, cyanogen,  ferrocyanogen,  and  sulphur,  under  the  names  of  iodide,  bromide, 
cyanide,  and  ferrocyanide  of  potassium,  and  sulphurated  potassa.  Its  monoxide  is  a 
strong  salifiable  base  existing  in  nature  always  in  combination,  and  forming  with  acids 
a  numerous  and  important  class  of  salts.  Of  these,  the  acetate,  bichromate,  hypophos- 
phite,  carbonate,  bicarbonate,  chlorate,  citrate,  hydrate  (caustic  potassa),  nitrate,  per- 
manganate, sulphate,  sulphite,  tartrate,  and  bitartrate  are  officinal,  and  will  be 
described  under  their  respective  titles. 

POTASSA.  U.S.    Potassa. 

KHO;56.  (PO-TAS'S.\.)  KO,  HO;56. 

Potassa  Caustica,  Br.;  Kali  Purum ;  Caustic  Potassa,  Hydrate  of  Potassa,  Potassium  Hydrate; 
Kali  Causticum  Fusum,  P.G.;  Potassas  (Potassii)  Hydras,  Kali  Hydricum  Fusuin,  Oxyduui  Potassi- 
ctim.  Lapis  Causticus  Chirurgorum;  Caustic  Potash;  Potass^  caustique,  Fr,;  Kalium- Hy drat,  Kaus- 
tisches  Kali,  G. 

"  Take  of  Solution  of  Potash  fico  pints  [Imperial  measure].  Boil  down  the  So- 
lution of  Potash  rapidly  in  a  silver  or  clean  iron  vessel,  until  there  remains  a  fluid 
of  oily  consistence,  a  drop  of  which  when  removed  on  a  warm  glass  rod  solidifies 
on  cooling.  Pour  this  into  proper  moulds,  and  when  it  has  solidified,  and  while  it  is 
still  warm,  put  it  into  stoppered  bottles."  Br.  A  process  for  Potassa  is  no  longer 
in  the  U.  S.  Pharmacopoeia:  that  of  1870  is  identical  with  the  British. 

The  concrete  alkali,  obtained  from  these  processes,  is  the  hydrate  of  potassa,  suffi- 
ciently pure  for  medicinal  purposes.  The  solution  of  the  alkali  freed  from  carbonic 
acid  having  been  obtained  by  another  formula  (see  Liquor  PotassBe),  the  formation 
of  the  present  preparation  requires  merely  the  evaporation  of  this  solution  until  the 
whole  of  its  uncombined  water  is  driven  ofi".  The  evaporation  must  be  performed 
in  metallic  vessels,  as  those  of  glass  or  earthen-ware  are  acted  on  by  the  alkali ;  and 
it  should  be  completed  as  quickly  as  possible,  in  order  to  abridge  the  period  during 
which  the  solution  would  be  liable  to  absorb  carbonic  acid  from  the  atmosphere.  When 
poured  out  on  a  metallic  plate  or  dish,  the  cake,  just  as  it  concretes,  may  be  marked 
with  a  knife  in  the  directions  in  which  it  is  to  be  divided,  and  when  cold  it  readily 
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breaks  ia  those  directions.  A  better  plan,  however,  is  to  run  the  fused  alkali  into 
suitable  moulds,  as  directed  in  the  former  U.  S.  and  British  formulas.  These  should 
be  made  of  silver  or  iron  and  have  a  cylindrical  shape,  which  is  the  most  convenient 
form  of  the  alkali  for  surgical  use.  Green  glass  bottles  with  ground  stoppers  are  best 
adapted  for  preserving  this  preparation,  as  white  flint  glass  is  attacked  by  the  alkali. 
'•  Potassa  should  be  kept  in  well-stopped  bottles  made  of  hard  glass."  U.  S. 

Properties.  It  is  offieinally  described  as  "  a  white,  hard  and  dry  solid,  generally 
in  form  of  pencils,  very  deliquescent,  odorless,  or  having  a  faint  odor  of  l3-e,  of  a 
very  acrid  and  caustic  taste,  and  a  strongly  alkaline  reaction.  Soluble  in  0-5  part; 
of  water,  and  in  2  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  very  soluble  in  boiling  water 
and  in  boiling  alcohol.  When  heated  nearly  to  a  red  heat,  it  melts,  forming  an  oily 
liquid.  At  a  strong  red  heat,  it  is  slowly  volatilized  unchanged.  Its  aqueous  solution 
dropped  into  solution  of  tartaric  acid,  produces  a  white,  crystalline  precipitate  which 
is  redissolved  by  an  excess  of  solution  of  potassa.  An  aqueous  solution  of  potassa 
should  be  colorless  (abs.  of  organic  matter),  and,  after  being  supersaturated  with 
nitric  acid,  should  not  be  more  than  slightly  clouded  on  the  addition  of  teSf-solution 
of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate). 
Dropped  into  an  acid,  it  should  not  produce  more  than  a  faint  effervescence  of  isolated 
bubbles  (limit  of  carbonate).  If  1  part  of  potassa  be  dissolved  in  2  parts  of  water, 
and  the  solution  dropped  into  4  parts  of  alcohol,  not  more  than  a  slight  precipitate 
(limit  of  silica),  or  a  small  amount  of  a  dense  aqueous  layer  (limit  of  carbonate), 
should  be  separated.  To  neutralize  2*8  Gm.  of  Potassa  should  require  not  less 
than  45  C.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  90 
per  cent,  of  absolute  hydrate  of  potassium)."  U.  S.  It  is  important  that  the  re- 
quirements of  the  Pharmacopoeia  be  complied  with,  and  that  potassium  hydrate 
should  not  contain  more  than  10  per  cent,  of  impurity.  The  white  stick  caustic 
potassa  of  commerce  usually  contains  from  15  to  28  per  cent,  of  water,  which 
seems  to  be  a  necessary  impurity,  for  if  a  certain  quantity  of  water  is  not  present  it  is 
impossible  to  mould  the  stick.  By  heating  this  so  as  to  drive  off  the  water  a  purified 
hydrate  in  cakes  may  be  obtained.  On  account  of  its  deliquescent  property,  and 
its  strong  attraction  for  carbonic  acid,  it  requires  to  be  kept  in  very  accurately 
stopped  bottles.  As  formerly  obtained  by  the  U.  S.,  London,  and  Edinburgh 
formulas,  from  solution  of  potassa  derived  from  an  impure  carbonate,  it  contained 
various  impurities,  which,  however,  did  not  interfere  with  its  medicinal  value ;  such 
as  chloride  and  tetroxide  of  potassium,  ferric  oxide,  lime,  silica,  alumina,  sulphate  of 
potassium,  and  a  portion  of  the  alkali  still  in  a  carbonated  state.  Officinal  potassa 
may  be  rendered  nearfy  pure  by  digestion  in  alcohol,  which  takes  up  only  the 
alkaline  hydrate,  evaporating  the  solution  to  dryness,  and  fusing  the  dry  mass  ob- 
tained. Hydrate  of  Potassa,  when  thus  procured,  is  called  alcoholic  potassa.  It 
is  generally  in  flat  white  pieces,  which  are  dry,  hard,  brittle,  and  extremely  caustic. 
Its  other  properties  are  similar  to  those  of  the  impure  hydrate  above  described. 
According  to  Mr.  H.  Wurtz,  of  New  York,  commercial  alcoholic  potassa  usually 
contains  a  trace  of  silicate  of  potassium,  which  appears  to  be  taken  up  by  the 
alcohol.  The  source  of  this  is  the  carbonate  of  potassium  employed,  which  may 
be  freed  from  this  impurity  by  evaporating  its  aqueous  solution,  in  a  sheet-iron  dish, 
to  dryness,  and  adding,  from  time  to  time,  lumps  of  carbonate  of  ammonium.  The 
silicate  is  thus  converted  into  the  carbonate ;  and,  on  dissolving  the  residue,  the 
silica  appears  in  flakes,  which  may  be  separated  by  filtration.  Potassa  may  be  dis- 
tinguished from  the  other  fixed  alkalies  (soda  and  lithia)  by  affording,  when  in  solu- 
tion, a  crystalline  precipitate  (cream  of  tartar)  with  an  excess  of  tartaric  acid,  and 
a  yellow  one  with  platinic  chloride.*  Potassa  imparts  to  the  flame  of  burning  alcohol 
in  which  it  is  dissolved  a  reddisli  tint ;  soda  colors  it  yellow  even  in  the  presence  of 
potassa  ;  and  thus  a  method  is  afforded  of  detecting  an  admixture  of  the  latter  with 
the  former  alkali.  According  to  Bunsen,  when  the  flame  is  viewed  through  a  glass 
having  a  cobalt-blue  color,  only  the  color  imparted  by  potassa  is  seen,  that  peculiar  to 
soda  not  being  able  to  penetrate  through  blue  glass,  [joum.  de  Pharm.,  Oct.  1860, 

*  For  a  method  of  anaIyEin<;  commercial  potash  so  as  to  determine  the  percentage  and  character 
of  impurities,  see  A.  J.  P.,  xlvii.  464. 
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p.  319.)  Potassa  is  known  chemically  as  potassium  hydrate,  KOH,  and  is  composed 
of  one  atom  of  potassium  3D,  united  with  one  hydroxyl  group,  OH,  17  =  56. 

Medical  Properties  and  Uses.  This  is  the  old  causticum  commune  acerrimum, 
or  strongest  common  caustic.  It  is  a  powerful  escharotic,  quickly  destroying  the 
life  of  the  part  with  which  it  comes  in  contact,  and  extending  its  action  to  a  con- 
siderable depth  beneath  the  surface.  In  this  latter  respect  it  differs  from  nitrate 
of  silver  or  lunar  caustic,  to  which  it  is,  therefore,  preferred  in  forming  issues  and 
opening  abscesses.  The  most  convenient  mode  of  employing  the  caustic  for  the 
formation  of  an  issue,  is  to  apply  to  the  skin  a  piece  of  linen  spread  with  adhesive 
plaster,  having  a  circular  opening  in  its  centre  corresponding  with  the  intended  size 
of  the  issue,  and  then  to  rub  upon  the  skin,  within  the  opening,  a  piece  of  the 
caustic  previously  moistened  at  one  end.  The  application  is  to  be  continued  till 
the  life  of  the  part  is  destroyed,  when  the  caustic  should  be  carefully  washed  off 
with  a  wet  sponge  or  wet  tow,  or  neutralized  by  vinegar.  In  forming  from  it 
solutions  of  potassa  of  definite  strength,  whether  for  medicinal  or  pharmaceutical 
use,  an  allowance  should  be  made  for  the  percentage  of  water  it  always  contains. 
(See  Liquor  Potassa.)  A  solution  of  one  drachm  and  a  half  of  caustic  potassa  ia 
two  fluidounces  of  distilled  water  was  highly  recommended  by  the  late  Dr.  Harts- 
horne,  of  Philadelphia,  as  an  application  to  the  spine  in  tetanus.  It  may  be  applied 
by  means  of  a  sponge  attached  to  the  end  of  a  stick,  which  should  be  drawn  quickly 
along  the  back  from  the  nape  of  the  neck  to  the  sacrum.  It  produces  a  powerful 
rubefacient  effect.* 

Off.  Prep.  Liquor  Potassae,  U.  S.;  Potassa  cum  Calce,  V.  S.;  Potassse  Perman- 
ganas,  £r. 

POTASSA  CUM  CALCE.  U.  8.     Potassa  tcith  Lime. 
(po-tXs-sa  cum  cXl'ce.) 

Pulvis  Causticus  cum  Calce,  Pulvis  Causticus  Viennensis ;  Vienna  Caustic,  Vienna  Paste;  tlJaus- 
tique  (Poudre)  de  Vieiine,  Fr.;  Wiener  Aetzpulver,  G. 

"  Potassa,  Ji/t)/  parts  ;  Lime,  fifty  parts,  To  make  one  hundred  parts.  Rub  them 
together  so  as  to  form  a  powder,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

This  preparation  is  "  a  grayish  white  powder,  deliquescent,  having  a  strongly 
alkaline  reaction,  and  responding  to  the  tests  for  calcium  and  potassium.  It  should 
be  soluble  in  hydrochloric  acid  without  leaving  more  than  a  small  residue."  U.  S. 
It  should  not  effervesce  on  the  addition  of  an  acid.  It  is  prepared  for  use  by  being 
made  up  into  a  paste  with  a  little  alcohol.  The  paste  is  applied  to  the  part  to  be 
cauterized  for  ten  or  fifteen  minutes,  and  is  conveniently  limited  in  its  operation  by 
a  piece  of  adhesive  plaster,  in  the  manner  explained  under  potassa.  The  former 
Edinburgh  preparation,  made  by  evaporating  the  solution  of  potassa  to  one-third, 
and  adding  lime  enough  to  bring  it  to  the  state  of  a  firm  paste,  was  often  called 
causticum  commune  mitius^  or  milder  common  caustic.  Potassa  with  lime  is  a  more 
manageable  caustic  than  the  officinal  potassa,  on  account  of  the  presence  of  the 
lime,  which  renders  it  milder,  slower  in  its  operation,  and  less  deliquescent,  and 
causes  it  to  spread  less  beyond  the  part  intended  to  be  affected.  Dr.  Filhos  has 
improved  this  caustic  by  forming  it  in  sticks.  To  prepare  it  thus,  the  potassa  is 
perfectly  fused  in  an  iron  spoon,  and  one-third  of  its  weight  of  quicklime  is  added 
in  divided  portions ;  the  whole  being  stirred  with  an  iron  rod.  The  fused  mass  is 
then  run  into  lead  tubes,  closed  at  one  end,  about  three  inches  long,  and  from  a 
quarter  to  half  an  inch  in  diameter  in  the  clear.  The  sticks  are  kept,  still  enclosed 
in  the  lead  tubes  with  the  open  end  downwards,  in  thick  glass  tubes,  containing  some 
powdered  quicklime,  and  closed  with  a  cork,  between  which  and  the  stick  some 
cotton  is  put  to  steady  the  caustic.     When  employed,  as  much  of  the  caustic  is 

»  At  the  suggestion  of  Dr.  Maunoury,  of  Chartres,  M.  E.  Robiquet  has  prepared  a  paste  con- 
sisting of  gutta-percha  and  caustic  potassa,  which  offers  many  advantages  of  manipulation,  in  the 
application  of  the  latter  substance.  It  is  prepared  by  simply  melting  together  equal  weights  of 
the  two  substances.  The  resulting  paste  can  be  moulded  into  any  form  that  may  be  thought  de- 
sirable, either  of  cylinders,  plates,  or  lozenges,  and  retains  its  form  indefinitely,  even  when  intro- 
duced into  cavities.  All  that  is  necessary,  before  applying  it,  is  to  dip  it  into  alcohol  for  a  few 
seconds.     The  resulting  eschars  are  very  precise  in  their  form.  {Jown.  de  Pharm,,  x.\x.  275.) 
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uncovered  at  the  end,  by  scrapin,;;  off  the  lead,  as  it  is  proposed  to  use.  This  foriu 
of  caustic  b  particularly  recommended  for  cauterizing  the  neck  of  the  uterus.  M. 
E.  Robiquet  has  modified  the  caustic,  by  fusing  the  potassa  and  lime  at  a  higher 
heat,  running  the  fused  mass  into  iron  moulds,  and  quickly  coating  the  sticks,  when 
cold,  with  melted  gutta-percha.  The  higher  heat  employed  renders  the  caustic 
harder  and  more  homogeneous.* 

POTASSA  SULPHURATA.  U.  S.,  Br.    Sulphurated  Potassa. 

(PO-TlS'SA  SUL-PHU-RA'TA.) 

Fotassii  Sulphuretum,  U.  S.  1S70 ;  Sulphuret  of  Potassiam,  Sulphurated  Potash ;  Ealinm  Sul- 
faratum.  F.G.;  Sulfure  de  Potasse,  Foie  de  Soufre,  Fr.;  Kalischwefelleber,  G. 

"Sublimed  Sulphur,  one  jmrt ;  Carbonate  of  Potassium,  two  parts.  Rub  the 
Carbonate  of  Potassium,  previously  dried,  with  the  Sulphur,  and  heat  the  mixture 
gradually,  in  a  covered  crucible,  until  it  ceases  to  swell  and  is  completely  melted. 
Then  pour  the  liquid  on  a  marble  slab,  and,  when  it  has  solidified  and  become  cold, 
break  it  into  pfeces,  and  keep  them  in  a  well-stopped  bottle  of  hard  glass."  LT.  S. 

"Take  of  Carbonate  of  Potash,  in  powder,  ten  ounces;  Sublimed  Sulphur  Jive 
ounces.  Mis  the  Carbonate  of  Potash  and  the  Sulphur  in  a  warm  mortar,  and, 
having  introduced  them  into  a  Cornish  or  Hessian  crucible,  let  this  be  heated,  first 
gradually,  until  effervescence  has  ceased,  and  finally  to  dull  redness,  so  as  to  produce 
perfect  fusion.  Let  the  liquid  contents  of  the  crucible  be  then  poured  out  on  a  clean 
flagstone,  and  covered  quickly  with  an  inverted  porcelain  basin,  so  as  to  exclude  the 
air  as  completely  as  possible  while  solidification  is  taking  place.  The  solid  product 
thus  obtained  should,  when  cold,  be  broken  into  fragments,  and  immediately  enclosed 
in  a  green-glass  bottle,  furnished  with  an  air-tight  stopper."  Br. 

These  processes  are  essentially  the  same,  except  that  a  greater  heat  is  used  in  the 
Br.  process,  which  somewhat  modifies  the  result.  When  carbonate  of  potassium  is 
melted  with  half  its  weight  of  sulphur,  as  in  the  U.  S.  process,  the  carbonic  acid  is 
expelled.  The  composition  varies  with  the  heat  employed.  If  the  heat  do  not  ex- 
ceed ISS'^  C.  (365°  F.),  the  resulting  preparation  will  contain  hyposulphite  of  potas- 
sium ;  if  above  300°  C.  (572°  F.),  sulphate  of  potassium.  (Fordos  and  Gelis.)  The 
reaction  for  the  preparation  at  the  lower  temperature  is  SK^CO,  +  (S,)^  =  -K,Sj  -\- 
K,S,03  +  3C0„  which  at  the  higher  temperature  is  changed  as  follows,  4KjSj03  ^ 
3K.,S0^  -{-  K^Sj.  The  pentasulphide  of  potassium  formed  is  decomposed  at  this  high 
temperature  into  sulphur,  which  burns  off.  and  K,Sy  The  U.  S.  preparation,  there- 
fore, which  is  made  at  the  temperature  of  fusion,  probably  contains  hyposulphite  of 
potassium,  and  may  be  represented  by  the  formula  2K.,S3  -f-  K^S^Oj ;  three  mols.  of 
COj  escapintj :  while  the  British,  being  prepared  at  a  red  heat,  contains  sulphate  of 
potassium,  the  reaction  probably  being"4KjC03  +  (Sj\  =  K,SO^  -f  3K,S3  +  4C0,. 
The  Pharmacopoeias  use  the  carbonate  of  potassium  from  pearlash ;  but  in  the 
process  of  M.  Henry,  which  is  stated  to  be  the  best  yet  devised,  the  pure  carbonate 
of  potassium  is  employed.  His  formula  is  as  follows.  Mix  two  parts  of  pure  salt 
of  tartar  with  one  of  roll  sulphur  reduced  to  powder,  and  put  the  mixture  into  flat- 
bottomed  matrasses,  which  should  be  only  two-thirds  filled.  These  are  placed  on  a 
sand-bath,  and  the  fire  is  applied  so  as,  at  first,  to  produce  only  a  gentle  heat,  which 
is  afterwards  increased.  Care  must  be  taken  that  the  necks  of  the  matrasses  do  not 
become  obstructed.  The  heat  is  continued,  until  the  matter  is  brought  to  the  state 
of  tranquil  fusion,  when  it  is  allowed  to  cool.  The  mass  obtained,  which  is  compact, 
smooth,  and  of  a  fine  yellow  color,  is  broken  into  pieces,  and  preserved  in  well-stopped 
bottles. 

Properties.  Sulphurated  potassa,  when  properly  prepared,  is  a  hard,  brittle  sub- 
stance, having  a  nauseous,  alkaline,  and  bitter  taste.  Its  color  is  liver-brown,  and 
hence  its  name  of  hepar  stdjthuris,  or  licer  of  sulphur.  The  color  of  the  surface  of 
a  fresh  fracture  is  brownish  yellow.     It  is  inodorous  when  dry,  but  emits  a  slightly 

*  M.  Pieda^el  states  that  by  mixing  the  Vienna  powder  with  hydrochlorate  of  morphine,  in  the 
proportion  of  three  parts  of  the  former  to  one  of  the  latter,  a  caustic  is  obtained  which  will  pro- 
duce an  eschar  without  causing  pain.  He  first  mixes  them  intimately  in  the  dry  state,  and  then 
with  alcohol,  chloroform,  or  water,  making  a  paste,  which  may  be  applied  by  means  of  adhesive 
plaster.  (Juurn.  de  Pharm.,  3e  ser.,  xsxiii.  469.J 
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fetid  smell  when  moist,  owing  to  the  extrication  of  a  little  sulphuretted  hydrogen 
gas.  It  is  soluble  in  water,  forming  an  orange-yellow  liquid,  and  exhaling  the  smell 
of  sulphuretted  hydrogen.  It  is  oflBcinally  described  as  in  "  irregular  pieces  of  a 
liver-brown  color  when  freshly  prepared,  turning  gradually  to  greenish  yellow  or 
brownish  yellow,  having  a  faint,  disagreeable  odor,  a  bitter,  alkaline,  repulsive 
taste,  and  an  alkaline  reaction.  Soluble  in  about  2  parts  of  water  15°  C.  (59°  F.), 
with  the  exception  of  a  small  residue ;  partly  soluble  in  alcohol,  the  latter  leaving 
undissolved  the  accompanying  impurities.  The  aqueous  solution  has  an  orange- 
yellow  color  and  exhales  the  odor  of  hydrosulphuric  acid.  The  latter  is  abundantly 
evolved  on  the  addition  of  hydrochloric  acid,  while,  at  the  same  time,  sulphur  is  de- 
posited. If  a  solution  of  the  salt  be  boiled  with  an  excess  of  hydrochloric  acid,  until 
no  more  hydrosulphuric  acid  is  given  off,  the  cold  filtrate,  after  being  neutralized  with 
soda,  yields  a  white,  crystalline  precipitate  with  a  saturated  solution  of  bitartrate  of 
sodium.  On  triturating  together  10  parts  of  Sulphurated  Potassa  and  12G9  parts 
of  crystallized  sulphate  of  copper  with  60  parts  of  water,  and  filtering,  the  filtrate 
should  remain  unaffected  by  hydrosulphuric  acid  (presence  of  at  least  56  per  cent, 
of  true  sulphide  of  potassium)."  U.  S.  By  exposure  to  the  air  it  attracts  oxygen, 
and  the  sulphide  of  potassium  is  gradually  changed  into  sulphate  of  potassium, 
when  the  preparation  becomes  inodorous,  and  white  on  the  surface.  The  solution  is 
decomposed  by  the  mineral  acids,  which  extricate  sulphuretted  hydrogen,  and  pre- 
cipitate the  excess  of  sulphur.  It  is  also  incompatible  with  solutions  of  most  of  the 
metals,  which  are  precipitated  as  sulphides.  When  boiled  with  an  excess  of  hydro- 
chloric acid  and  filtered,  it  gives  a  yellow  precipitate  with  platinic  chloride,  and  a 
white  one  with  chloride  of  barium.  The  preparation  of  the  Br.  Pharmacopoeia 
yields  about  three-fourths  of  its  weight  to  alcohol ;  the  portion  dissolved  being  sul- 
phide of  potassium,  and  the  undissolved  portion  sulphate  of  potassium. 

Medical  Properties  and  Uses.  Sulphurated  potassa  is  a  local  irritant,  and, 
in  small  and  repeated  doses,  is  said  to  increase  the  frequency  of  the  pulse,  heat  of 
the  skin,  and  different  secretions,  especially  the  mucous.  Occasionally  it  vomits  and 
purges.  It  acts,  moreover,  as  an  antacid,  and  produces  the  alterative  effects  of  sul- 
phur. By  some  it  is  maintained  to  be  sedative,  and  directly  to  reduce  the  action  of 
the  heart.  It  probably  does  so,  when  taken  in  considerable  quantities,  by  the  devel- 
opment of  sulphuretted  hydrogen.  In  overdoses  it  acts,  according  to  Orfila,  as  a 
violent  poison,  corroding  the  stomach,  and  depressing  the  powers  of  the  nervous 
system.  Acetate  of  lead  or  acetate  of  zinc  may  be  used  as  an  antidote ;  but  the 
latter  is  preferable,  as  less  likely  to  act  injuriously  in  an  overdose,  and  having  be- 
sides emetic  properties.  The  complaiuts  in  which  it  has  been  most  advantageously 
employed  are  chronic  rheumatism  and  gout,  and  various  cutaneous  affections.  It 
has  been  given  also  in  painters'  colic,  asthma,  and  chronic  catarrh,  and  acquired  a 
short-lived  reputation  as  a  remedy  in  croup,  after  the  publication  of  the  essay  to 
which  the  prize  offered  by  Napoleon  for  the  best  dissertation  on  that  disease  was 
awarded.  It  is  said,  in  some  cases  of  cancer,  to  have  assisted  the  palliative  opera- 
tion of  hemlock.  In  consequence  of  forming  insoluble  sulphides  with  the  metallic 
salts,  it  has  been  proposed  as  an  antidote  for  some  mineral  poisons ;  but  Orfila  has 
shown  that  it  does  not  prevent  their  effects.  Dissolved  in  water,  it  has  proved  effica- 
cious as  an  external  application  in  cutaneous  diseases,  and  in  scabies  is  an  almost 
certain  remedy.  It  may  be  used  for  this  purpose  in  the  form  of  lotion,  bath,  or 
ointment.  For  a  lotion  it  may  be  dissolved  in  water  in  the  proportion  of  from 
fifteen  to  thirty  grains  to  the  fluidounce  (1-1-95  Gm.  to  30  C.c),  and  for  a  bath 
the  same  quantity  or  rather  more  may  be  added  to  a  gallon  of  water.  A  very  small 
proportion  of  hydrochloric  or  sulphuric  acid  may  in  either  case  be  added  to  the  solu- 
tion. The  ointment  is  made  by  mixing  half  a  drachm  of  the  sulphide  with  an  ounce 
of  lard.  The  odor  is  very  favorably  modified,  whether  in  solution  or  the  state  of 
ointment,  by  incorporating  with  it  a  little  oil  of  anise.  The  dose  of  sulphide  of  po- 
tassium is  from  two  to  ten  grains  (0-13-0*65  Gm.),  repeated  several  times  a  day,  and 
given  in  pill  with  liquorice,  or  in  solution  with  syrup.  In  infantile  croup,  from  one 
to  four  grains  (0-065-0-26  Gm.)  were  given  every  three  or  four  hours. 
Off.  Prep.  IJnguentum  Potassce  Sulphurataj,  Br, 
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POTASSII  ACETAS.  U.  S.     Acetate  of  Potassium. 

KCi  Ha  O2;  98.  (PO-TiS'SI-i  A-CE'Tls.)  KO,  Q  lis  O3;  98. 

Fotassse  Aoetas,  Br.;  Kali  Aceticum.  P.G.;  Sal  Diuredcum,  Acetas  Potaasicus,  s.  Kalicus, 
Terra  F'>liata  Tartar!  j  Acetate  of  Potash  (Pota^sa),  Diuretic  Salt;  Acetate  de  Potasse,  Fr.;  Essig- 
saures  Kali,  G. 

'•  Take  of  Carbonate  of  Potash  twenty  ounces  [avoirdupois]  ;  Acetic  Acid  [sp.  gr. 
I'OrH]  two  pints  [Imperial  measure],  or  a  sufficiency.  To  the  Acetic  Acid,  placed 
in  a  thin  porcelain  basin,  add  gradually  the  Carbonate  of  Potash,  filter,  acidulate,  if 
necessary,  with  a  few  additional  drops  of  the  Acid,  and,  having  evaporated  to  dry- 
ne^,  raise  the  heat  cautiously  so  as  to  liquefy  the  product.  Allow  the  basin  to  cool, 
and,  when  the  salt  has  solidified,  and  while  it  is  still  warm,  break  it  in  fragments, 
and  put  it  into  stoppered  bottles."  Br. 

The  substitution  in  the  U.  S.  Pharmacopoeia  of  1870*  of  the  bicarbonate  of  po- 
tassium for  the  carbonate  used  in  the  British  formula,  was  an  improvement,  as  it 
insured  a  purer  product.  The  form  of  acid  for  generating  the  salt  is  officinal  acetic 
acid,  and  a  colorless  solution  is  obtained.  This  is  evaporated  to  dryness,  but  the 
Ifritish  Pharmacopoeia  directs  the  dry  salt  to  be  melted,  so  that  it  may  be  obtained 
as  a  solid  mass  on  cooling.  When  fusion  is  resorted  to,  great  care  must  be  taken 
not  to  use  too  high  a  heat ;  as  otherwise  part  of  the  acetic  acid  will  be  decomposed, 
and  the  resulting  salt  will  be  discolored.  For  drying  the  acetate  of  potassium,  Dr. 
Christison  considers  the  heat  of  a  vapor-bath  too  low,  and  that  of  a  sand-bath  apt 
to  become  too  high.  He  therefore  recommends  the  use  of  a  bath  of  chloride 
of  calcium  when  operating  on  a  small  scale.  In  conducting  the  evaporation,  it  is 
best  to  have  the  solution  always  slightly  acid ;  for  if  the  alkali  predominate,  it  will 
react  upon  the  acetic  acid  when  the  solution  is  concentrated,  and  give  rise  to  dis- 
coloration. On  account  of  the  liability  to  discoloration,  great  care  must  be  observed 
also  to  avoid  the  contamination  of  iron.     Some  manufacturers  use  silver  dishes. 

Acetate  of  potassium  may  also  be  obtained  by  double  decomposition  between  ace- 
tate of  lead  and  sulphate  of  potassium.  When  thus  procured,  it  is  very  white  and 
pure,  but  liable  to  the  objection,  for  medical  use,  that  it  may  possibly  contain  a 
little  lead.  Another  method  by  double  decomposition  is  between  acetate  of  calcium 
and  sulphate  of  potassium.  "  Acetate  of  Potassium  should  be  kept  in  well-stopped 
bottles."  U.  S. 

Properties.  It  is  officinally  described  as  in  '-'white,  foliaceous,  satiny,  crys- 
talline masses,  or  a  white  granular  powder,  very  deliquescent,  odorless,  having  a 
warming,  mildly  pungent  and  saline  taste,  and  a  neutral  or  faintly  alkaline  reac- 
tion. Soluble  in  0-4  part  of  water  and  in  2-5  parts  of  alcohol  at  15^  C.  (59°  F.)  ; 
very  soluble  in  boiling  water  and  in  boiling  alcohol.  When  strongly  heated,  the 
salt  melts ;  at  a  higher  temperature  it  evolves  empyreumatic,  inflammable  vapors, 
and  leaves  a  blackened  residue  of  an  alkaline  reaction.  The  aqueous  solution  yields 
a  white  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate 
of  sodium.  On  adding  sulphuric  acid  to  the  salt  and  heating,  vapor  of  acetic  acid 
is  evolved.  A  cold  solution  of  the  salt  is  rendered  deep  red  by  ferric  chloride,  and, 
on  boiling,  a  red  precipitate  is  formed."  U.  S.  When  unskilfully  prepared,  it  is  apt 
to  be  more  or  less  colored.  Its  state  of  aggregation  differs  with  the  manner  in 
which  it  is  procured.  As  obtained  by  evaporating  the  solution  to  dr^'ness,  agreea- 
bly to  the  directions  of  the  U.  S.  Pharmacopoeia  of  1870,  it  is  in  the  form  of  sofb 
fibrous  ma.sses.  As  usually  prepared  and  found  in  the  shops,  it  has  a  foliated  tex- 
ture, which  is  given  to  it  by  fusion  and  cooling.  On  account  of  this  appearance,  it 
was  formerly  called  foliated  earth  of  tartar.  It  must  always  be  preserved  in  well- 
stopped  bottles. 

Tests.  The  most  usual  impurities  contained  in  it  are  silica,  sulphate,  tartrate, 
and  chloride  of  potassium,  and  the  salts  of  lead  and  copper.  "  A  two  per  cent, 
aqueous  solution  of  the  salt,  acidulated  with  acetic  acid,  should  not  yield  more 
than  a  faint  opalescence  on  the  addition  of  test-solution  of  nitrate  of  silver  (limit  of 

*"Take  of  Acetic  Acid  n  pint :  Bicarbonate  of  Potassium  a  su^cient  quantity.  Add  the  Bicar- 
bonate gradually  to  the  Acid  until  it  is  neutralized ;  then  filter  the  solution,  and  evaporate  cau- 
tioosly,  by  means  of  a  gand-batb,  until  a  dry  salt  remains."  U.  S.  1S70. 
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cliloride),  or  of  chloride  of  barium  (limit  of  sulphate).  If  a  solution  of  the  salt, 
acidulated  with  nitric  acid,  is  evaporated  to  dryness,  the  residue  should  be  com- 
pletely soluble  in  water  (abs.  of  silica),  and  the  solution  should  remain  unaffected 
by  hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals),  and  should 
yield  no  precipitate,  or  at  most  only  a  trace,  on  the  addition  of  te.st-solution  of 
carbonate  of  sodium  (limit  of  alkaline  earths).  Fragments  of  the  salt  added  to 
acetic  acid  should  produce  no  effervescence  (abs.  of  carbonate),  and,  when  sprinkled 
upon  colorless,  concentrated  sulphuric  acid,  sliould  not  impart  any  color  to  the  latter 
(abs.  of  organic  impurities).  If  4-9  Gm.  of  Acetate  of  Potassium  are  ignited  until 
gases  cease  to  be  evolved,  the  alkaline  residue  should  require,  for  complete  neutral- 
ization, not  less  than  49  C.c.  of  the  volumetric  solution  of  oxalic  acid  (correspond- 
ing to  at  least  98  per  cent,  of  absolute  acetate  of  potassium)."  U.  S.  Since  the 
introduction  of  the  cheap  method  of  obtaining  pure  acetic  acid  from  wood,  this  salt 
has  scarcely  been  subjected  to  adulteration.  Acetate  of  potassium  is  incompatible 
with  the  mineral  acids,  which  expel  the  acetic  acid ;  with  the  sulphates  of  sodium 
and  magnesium;  with  corrosive  sublimate  and  nitrate  of  silver;  and  with  several 
other  earthy  and  metallic  salts.  This  salt  exists  in  the  juices  of  many  plants,  and 
especially  in  the  sap  of  trees,  and  is  the  principal  source  of  the  carbonate  of  potas- 
sium existing  in  the  ashes  of  wood.  It  consists  of  one  atom  of  potassium  39  com- 
bined with  one  acetic  acid  group,  C^HjO^,  59  =  98  mol.  wt. 

Medical  Properties  and  Uses.  In  doses  of  from  a  scruple  to  a  drachm  (1-3- 
3*9  Gm.)  acetate  of  potassium  acts  as  a  diuretic,  and  as  a  mild  cathartic  when  given 
to  the  extent  of  three  or  four  drachms  (11G5-15-5  Gra.).  It  is  employed  in  drop- 
sies, but  is  not  as  useful  as  the  bitartrate.  Dr.  J.  A.  Easton,  of  Glasgow,  has  found 
it  useful  in  several  skin  diseases,  such  as  psoriasis,  eczema,  and  lepra,  in  doses  of 
half  a  drachm  (1-95  Gm.)  three  times  a  day.  The  alkaline  treatment  of  acute 
rheumatism  originated  by  Dr.  Golding  Bird  is  very  well  carried  out  by  this  salt, 
half  an  ounce  to  an  ounce  (15'5-31-1  Gm.),  in  dilute  solution,  being  given  during 
the  twenty-four  hours.  Acetate  of  potassium,  like  the  other  alkaline  salts  con- 
taining a  vegetable  acid,  may  be  given  in  the  uric  acid  diathesis,  to  render  the 
urine  alkaline ;  for  the  experiments  of  Wohler  and  others  have  shown  that  the 
acid  of  these  salts  undergoes  decomposition  in  the  .system,  leaving  the  alkali  free  to 
act  as  a  carbonate.  Vegetable  salts  of  potash  increase  the  oxidation  of  tissue,  and 
are  therefore  very  useful  as  depuratives  when  the  system  is  oppressed  by  retained 
effete  material. 

Off.  Prep.  Tinctura  Ferri  Acetatis,  Br. 

POTASSII  BICAKBONAS.  U.S.     Bicarbonate  of  Potassium. 
KHOOs;  100.  (po-tXs'si-i  bi-cak-bo'nXs.)  KO,  HO,  2CO2;  lOO. 

PotassaB  Blcarbonas,  Br.;  Kali  Bicarbonicum,  P.G.;  Kali  Carbonicutn  Acidulum  ;  Blcarbonas 
Potassicus,  s.  Kalicus ;  Bicarbonate  of  Potash ;  Bicarbonate  de  Potasse,  Fr.;  Doppelt-Kohlensaures 
Kali,  G. 

The  process  of  U.  S.  P.  1870*  for  this  salt  was  abandoned  at  the  last  revision. 

"  Take  of  Carbonate  of  Potash  one  pound  [avoirdupois]  ;  Distilled  Water  two 
pints  [Imperial  measure]  ;  Hydrochloric  Acid  one  pint  and  a  half  [Imp.  meas.]  ; 
Water  three  joints  [Imp.  meas.]  ;  White  Marble,  in  fragments,  one  pound  [avoird.], 
or  a  suffciency.  Dissolve  the  Carbonate  of  Potash  in  the  Distilled  Water,  and  filter 
the  solution  into  a  three-pint  bottle,  capable  of  being  tightly  closed  b}'  a  cork  trav- 
ersed by  a  glass  tube  sufficiently  long  to  pass  to  the  bottom  of  the  fluid.  Introduce 
the  Marble  into  another  bottle,  in  the  bottom  of  which  a  few  small  holes  have  been 
drilled,  and  the  mouth  of  which  is  closed  by  a  cork,  also  traversed  by  a  glass  tube, 
and  place  the  bottle  in  a  jar,  of  the  same  height  as  itself,  but  of  rather  larger  diam- 
eter.    Connect  the  two  glass  tubes,  air-tight,  by  a  caoutchouc  tube.     The  cork  of 

*  "Take  of  Carbonate  of  Potassium /or«_y-e/<7A<  troi/ouncen  ;  Distilled  Water  ten  pints.  Dissolve 
the  Carbonate  of  Potassium  in  the  Distilled  Water,  and  pass  Carbonic  Acid  through  the  solution 
till  it  is  fully  saturated.  Then  filter  the  liquid,  and  evaporate  that  crystals  may  form,  taking  care 
that  the  heat  does  not  exceed  lfiO°.  Lastly,  ])our  off  the  supernatant  liquid,  and  dry  the  crystals 
upon  bibulous  paper.  Carbonic  acid  may  be  obtained  from  marble  by  the  addition  of  dilute  sul- 
phuric acid."  U.  S.  1870, 
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the  bottle  containing  the  Carbonate  of  Potash  having  been  placed  loosely,  and  that 
of  the  bottle  containing  the  Marble  tightly,  in  its  mouth,  pour  into  the  jar  surround- 
ing the  latter  bottle  the  Hydrochloric  Acid,  previously  diluted  with  the  Water. 
When  carbonic  acid  gas  has  passed  through  the  potash  solution  for  two  minutes  so  as 
to  expel  the  whole  of  the  air  of  the  apparatus,  fix  the  cork  tightly  in  the  neck  of 
the  bottle,  and  let  the  process  go  on  for  a  week.  At  the  end  of  this  time  numerous 
crystals  of  Bicarbonate  of  Potash  will  have  formed,  which  are  to  be  removed, 
shaken  with  twice  their  bulk  of  cold  Distilled  Water,  and,  after  decantation  of  the 
water,  drained,  and  dried  on  filtering  paper  by  exposure  to  the  air.  The  mother- 
liquor,  filtered,  if  necessary,  and  concentrated  to  one-half,  at  a  temperature  not  ex- 
ceeding 110°.  will  yield  more  crystals.  The  tube  immersed  in  the  solution  of  Car- 
bonate of  Potash,  which  should  have  as  large  a  diameter  as  possible,  may  require 
the  occasional  removal  of  the  crystals  formed  within  it,  in  order  that  the  process 
may  not  be  interrupted."  Br. 

In  this  process  the  neutral  carbonate  of  potassium  is  changed  into  the  acid  carbonate 
(bicarbonate),  according  to  the  reaction  :  K^COs  -f-  CO^  -j-  H,0  =  (KH COj^.  This 
change  is  effected  by  passing  a  stream  of  carbon  dioxide  gas  through  a  solution  of 
the  carbonate,  so  long  as  it  is  absorbed.  In  the  U.  S.  formula  of  1870  the  distilled 
water  taken  is  about  three  times  the  weight  of  the  carbonate.  As  the  bicarbonate 
of  potassium  requires  four  times  its  weight  of  water  to  dissolve  it,  the  quantity  of 
water  ordered  in  this  formula  would  seem  not  to  be  sufficient  to  dissolve  the  new 
salt ;  unless  it  be  assumed  that  the  solution  becomes  heated  in  consequence  of  the 
reaction.  The  solution  of  the  whole  Of  the  new  salt  is  not  intended  in  the  British 
process,  which  proceeds  on  the  plan  of  forming  crystals  of  bicarbonate  at  once  in  the 
original  solution,  without  concentration  by  heat.  The  filtration  directed  in  the  U.  S. 
formula  of  1870  is  ordered  on  the  presumption  that  the  whole  of  the  bicarbonate 
formed  is  dissolved ;  and  is  intended  to  separate  silica,  which  is  always  deposited 
during  the  progress  of  the  saturation,  when  carbonate  of  potassium  from  pearlash  is 
employed.  On  a  small  scale  the  saturation  of  the  carbonate  is  best  conducted  in  a 
AVolfe's  apparatus  of  three  bottles ;  the  first  containing  water  to  wash  the  earbonic 
acid  gas,  the  two  others,  solutions  of  the  carbonate.  The  bottles  should  be  con- 
nected by  means  of  wide  tubes,  to  prevent  their  being  obstructed  by  the  crystals 
formed.  On  a  large  scale  the  saturation  is  performed  in  strong  vessels,  into  which 
the  carbonic  acid  is  driven  under  pressure.  Sulphuric  acid  is  always  used  by  the 
manufiicturing  chemist  for  generating  the  carbonic  acid ;  but  in  small  operations, 
hydrochloric  acid,  diluted  with  twice  its  bulk  of  water,  is  more  convenient ;  inas- 
much as  it  generates  with  the  marble  or  chalk  a  soluble  salt  (chloride  of  calcium), 
which  does  not  interfere  with  the  extrication  of  the  carbonic  acid,  as  the  insoluble 
sulphate  of  calcium  does.  In  the  British  process  dilute  hydrochloric  acid  is  used 
for  the  extrication  of  the  carbonic  acid,  which  is  effected  in  a  self-regulating  gen- 
erator of  that  gas. 

Mr.  Brande  gives  the  following  proportions  for  the  preparation  of  bicarbonate  of 
potassium  on  a  larger  scale:  "100  lbs.  of  purified  carbonate  of  potassium  are  dis- 
solved in  17  gallons  of  water,  which,  when  saturated  with  carbonic  acid,  yield  from 
35  to  40  lbs.  of  crystallized  bicarbonate ;  50  lbs.  of  carbonate  of  potassium  are 
then  added  to  the  mother-liquor,  with  a  sufficient  quantity  of  water  to  make  up  17 
gallons,  and  the  operation  repeated."  Wijhler  states  that  charcoal,  when  mixed 
with  the  carbonate,  focilitates  by  its  porosity,  in  a  remarkable  degree,  the  forma- 
tion of  the  bicarbonate.  Thus,  he  found  that,  when  crude  tartar  was  charred  in  a 
covered  crucible,  and  the  carbonaceous  mass,  after  having  been  slightly  moistened 
with  water,  was  subjected  to  a  stream  of  carbonic  acid,  the  gas  was  absorbed  with 
great  rapidity,  and  heated  the  mass  so  considerably  as  to  render  it  necessary  to  sur- 
round the  vessel  with  cold  water,  to  prevent  the  decomposition  of  the  bicarbonate 
formed.  When  the  temperature  diminished,  the  saturation  was  known  to  be  com- 
pleted. The  mass  was  lixiviated  in  the  smallest  quantity  of  water  at  the  tempera- 
ture of  from  29-4°  C.  to  377°  C.  (85°  F.  to  10u°  F.),  and  the  solution,  after  fil- 
tration and  cooling,  deposited  the  jrreater  part  of  the  bicarbonate  in  fine  crystals. 
(See  A.  J.  P.,  X.  82.)  *''=*' 
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M.  Behrens  has  proposed  to  obtain  bicarbonate  of  potassium  by  partially  saturat- 
ing the  carbonate,  dissolved  in  an  equal  weight  of  water,  with  acetic  acid  gradually 
added.  Up  to  a  certain  point,  no  carbonic  acid  is  extricated,  and  a  precipitate  takes 
place  of  pure  bicarbonate  of  potassium,  equal  to  half  the  weight  of  the  carbonate 
employed.  After  the  bicarbonate  is  separated,  the  saturation  may  be  completed, 
and  acetate  of  potassium  obtained.  {Jouru.  de  Pharm.,  3e  ser.,  iv.  464.)  L.  Pesci 
dissolves  purified  caustic  potassa  in  80  per  cent,  alcohol,  and  passes  a  stream  of 
carbonic  acid  through  the  solution  until  it  is  saturated.  The  white  precipitate  is 
collected  and  washed  with  alcohol ;  it  is  free  from  chlorides  and  nitrates.  (jBer.  d. 
Chem.  Gcs.,  187G,  p.  83.) 

According  to  Berzelius,  the  cheapest  method  of  obtaining  the  bicarbonate  of  po- 
tassium is  to  suspend  a  concentrated  solution  of  the  purified  carbonate,  contained  in 
a  stone-ware  dish,  within  a  cask,  over  a  liquid  undergoing  the  vinous  fermentation. 
The  alkali  is  thus  surrounded  by  an  atmosphere  of  carbonic  acid,  and,  by  absorbing 
it,  crystallizes  into  bicarbonate  in  the  course  of  five  or  six  weeks.  Distillers  and 
brewers  may  prepare  this  salt  with  great  facility  by  suspending  the  alkaline  solution 
in  the  fermenting  tun.  The  salt  in  powder  called  potash  sal  aerafus,  made  princi- 
pally in  New  P]ngland,  is  prepared  in  this  way.  In  composition  it  is  between  a  car- 
bonate and  a  bicarbonate. 

Properties.  Bicarbonate  of  potassium  is  oflScinally  described  as  in  "  colorless, 
transparent,  monoclinic  prisms,  permanent  in  dry  air,  odorless,  having  a  saline  and 
slightly  alkaline  taste,  and  a  feebly  alkaline  reaction.  Soluble  in  3-2  parts  of  water 
at  15°  C.  (59°  F.),  and  decomposed  by  boiling  water ;  almost  insoluble  in  alcohol. 
At  a  red  heat,  the  salt  loses  31  per  cent,  of  its  weight.  The  aqueous  solution,  on 
being  heated,  disengages  carbonic  acid  gas,  and  finally  contains  carbonate  of  potas- 
sium. It  effervesces  on  the  addition  of  acids,  and,  with  tartaric  acid  in  excess,  it  pro- 
duces a  white,  crystalline  precipitate.  When  supersaturated  with  nitric  acid,  the 
aqueous  solution  should  yield  no  precipitate  with  test-solution  of  chloride  of  barium 
(abs.  of  sulphate),  and  at  most  only  a  slight  cloudiness  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride).  If  1  Gm.  of  the  salt  be  dissolved  in  200  C.c.  of  cold 
water,  and  the  solution  be  carefully  mixed,  without  agitation,  with  a  solution  of  1"22 
Gm.  of  chloride  of  barium  in  200  C.c.  of  cold  water,  no  precipitate  or  opalescence 
should  make  its  appearance  within  ten  minutes  (limit  of  carbonate).  To  neutralize 
50  Gm.  of  Bicarbonate  of  Potassium  should  require  50  C.c.  of  the  volumetric  solu- 
tion of  oxalic  acid  (corresponding  to  100  per  cent,  of  pure  Bicarbonate  of  Potas- 
sium)." U.  S.  When  heated  to  redness  it  loses  carbonic  acid  and  returns  to  the 
state  of  carbonate,  which,  when  thusobtaineil,  is  free  from  silica,  and  otherwise  very 
pure.  This  method  was  adopted  in  the  U.  S.  Pharmacopoeia  of  1870  for  obtaining 
the  pure  carbonate.  When  a  perfect  bicarbonate,  its  solution,  unless  heated,  does 
not  precipitate  a  solution  of  sulphate  of  magnesium.  This  negative-indication,  how- 
ever, cannot  be  depended  upon  as  showing  the  absence  of  carbonate  ;  for,  according 
to  Dr.  Christison,  no  precipitate  will  be  occasioned  even  when  50  per  cent,  of  this 
impurity  is  present.  Bicarbonate  of  potassium  does  not  decompose  calomel.  When 
dissolved  in  40  parts  of  water,  it  produces  a  white  haze  merely  with  a  solution  of 
corrosive  sublimate  ;  but  if  it  contain  so  much  as  a  hundredth  part  of  carbonate,  a 
brick-red  precipitate  is  immediately  produced.  (  Christison.)  Another  way  of  de- 
tecting the  presence  of  carbonate  is  to  add  starch  sugar  to  a  heated  solution  of  the 
suspected  bicarbonate.  If  any  carbonate  be  present,  the  mixture  turns  yellow  or 
brown.  (^Chevallier.)  The  officinal  test  (Hirsch's)  given  above  is,  however,  more 
reliable,  and  admits  but  traces  of  carbonate.  Bicarbonate  of  potassium  consists  of 
one  atom  of  potassium  39,  and  one  of  hydrogen  1,  in  combination  with  one  carbonic 
acid  group,  CO3,  60  =  100.  "  Fifty  grains  exposed  to  a  low  red  heat,  leave  34*5 
grains  of  a  white  residue,  which  requires  for  exact  saturation  500  grain-measures  of 
the  volumetric  solution  of  oxalic  acid ;^'  and  "  20  grains  neutralize  14  grains  of 
citric  acid,  or  15  grains  of  tartaric  acid."  Br. 

Medical  Properties.  The  medical  properties  of  this  salt  are  similar  to  those 
of  the  carbonate,  to  which  it  is  preferable  from  its  milder  taste,  and  greater  accepta- 
bility to  the  stomach.     The  dose  is  from  twenty  grains  to  a  drachm  (1  •3-3-9  Gm.). 
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It  is,  however,  much  more  disagreeable  than  the  vegetable  salts,  which  are  now  uni- 
versally used  when  a  decided  effect  upon  the  system  is  desired ;  the  bicarbonate  and 
carbonate  being  almost  exclusively  employed  as  antacids. 

Off.  Prep.  Liquor  Magnesii  Citratis,  U.  S.;  Liquor  Potassie,  U.  S.;  Liquor  Po- 
tassii Arseuitis,  U.  S.;  Liquor  Potassii  CitratLs,  U.  S.;  Liquor  Potassae  Effervescens, 
Br.;  Mistura  Potassii  Citratis,  U.  S. 

POTASSII  BICHROMAS.  U.S.     Bichromate  of  Potassium. 

Ks  Crs  O7;  294'8.  (PO-TiS'Sl-i  BI-CHKO'MAS.)  KO,2CrOs;  147-4. 

Fotassse  Bichromas,  lir.;  Red  Chromate  of  Potash  (Potassa) ;  Kali  Bichromicum,  Kali  Chromi- 
cum  Rubrum  ;  Bichromate  de  Potasse,  Fr.;  Zweifach  Chromsaures  Kali,  Doppeltchromsaures-Kali,  G. 

This  salt  is  most  conveniently  prepared  from  the  neutral  or  yellow  chromate  of 
potassium,  by  acidulating  its  solution  with  sulphuric  acid,  and  setting  it  aside  for  a 
day  or  two.  In  the  action  which  follows  we  may  suppose  two  reactions  to  take  place  : 
(K,CrO,),  +  H,SO,  =  K^SO,  +  (KHCrO.X,  (KHCrOj,  =  K.,Cr,0,  +  H,.0. 
Here  the  sulphuric  acid,  taking  half  the  base  from  the  two  molecules  of  neutral 
chromate,  changes  them  into  two  molecules  of  an  acid  chi-omate.  This,  however,  is 
unstable,  and  the  two  molecules  condense  to  form  one  of  the  dichromate  with  the 
elimination  of  one  molecule  of  water.  The  yellow  chromate  is  obtained  by  igniting 
four  parts  of  powdered  chrome-iron  ore  (FeOjCrjOj)  with  one  part  of  nitre,  and 
lixiviating  the  resulting  mass  with  water.  The  solution,  by  evaporation,  yields  the 
yellow  salt  in  crystals.  In  this  process,  the  nitric  acid  of  the  nitre  furnishes  oxygen 
to  convert  the  sesquioxide  of  chromium  into  chromic  acid,  which  then  unites  with 
the  potassa  of  the  same  salt.  The  iron,  in  the  mean  time,  is  sesquioxidized  and 
rendered  insoluble.  Sometimes  impure  carbonate  of  potassium  (pearlash)  is  substi- 
tuted for  part  of  the  nitre  in  the  calcination.  Omitting  the  nitre  entirely,  Stromeyer, 
of  Norway,  in  performing  the  ignition,  has  used  lime  along  with  the  pearlash,  with 
economical  results.  When  lime  is  employed,  chromate  of  calcium  is  formed,  which 
is  extracted  by  lixiviation,  and  decomposed  by  a  soluble  salt  of  potassium.  When 
desired,  the  bichromate  may  be  obtained  directly  from  the  solution  of  chromate  of 
potassium,  derived  from  the  treatment  of  the  ore  by  acidulating  it  with  sulphuric 
acid,  without  first  crystallizing  it. 

Bichromate  of  potassium  is  in  the  form  of  "  large,  orange-red,  transparent,  four- 
sided,  tabular  prisms,  permanent  in  the  air,  odorless,  having  a  bitter,  disagreeable, 
metallic  taste,  and  an  acid  reaction.  Soluble  in  10  parts  of  water  at  15°  C.  (59° 
F.),  and  in  1-5  parts  of  boiling  water;  insoluble  in  alcohol.  The  salt  fuses,  below 
a  red  heat,  forming  a  dark  brown  liquid,  without  loss  of  weight.  At  a  white  heat  it 
evolves  oxygen,  and  leaves  a  residue  of  neutral  chromate  of  potassium  and  green 
chromic  oxide,  from  which  the  former  may  be  washed  out  by  water.  The  aqueous 
solution  yields  a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution 
of  bitartrate  of  sodium.  On  heating  the  powdered  salt  with  hydrochloric  acid, 
chlorine  vapor  is  given  off.  A  one  per  cent,  solution  of  the  salt,  acidulated  with 
nitric  acid,  should  not  be  precipitated  nor  be  rendered  cloudy  on  the  addition  of 
test-solution  of  chloride  of  barium  (abs.  of  sulphate)."    U.  S. 

In  the  year  1880  there  were  received  at  the  port  of  New  York  5885  packages 
of  bichromate  of  potash,  valued  at  §418,850,  while  in  the  year  1881  there  were 
entered  at  the  same  port  only  1501  packages,  valued  at  8118,445. 

Medical  Properties.  Bichromate  of  potassium  is  an  irritant  caustic.  It  was 
first  used  internally  in  1850,  by  M.  Robin,  as  an  alterative  in  secondary  syphilis, 
in  doses  of  one-fifth  of  a  grain  (0-012  Gm.),  given  in  pill  form  ;  and  Prof  Hey- 
felder,  of  Eriangen,  and  M.  Vicente  afterwards  employed  it  in  the  same  disease  with 
asserted  encouraging  results.  It  is  said  to  cause  salivation,  but  is  at  present  never 
used  internally.  Its  saturated  solution  was  recommended,  in  1827,  by  Dr.  Cumin,  as  a 
caustic  application  to  tubercular  elevations,  excrescences,  and  warts,  and  in  1850  by 
M.  Puche  in  syphilitic  vegetations.  It  causes  the  morbid  parts  to  shrivel  and  fall 
off.  Dissolved  in  water,  in  the  proportion  of  five  grains  gradually  increased  to  a 
drachm  to  the  fluidounce,  it  has  been  found  useful  in  affections  of  the  mucous  mem- 
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branes  requiring  astringents ;  and  a  solution  has  also  been  used  with  advantage  for 
correcting  the  fetor  of  sloughing  wounds.* 

In  overdoses  it  operates  as  a  violent  irritative  and  corrosive  poison,  producing 
severe  vomiting,  freijuent  dark  hemorrhagic  dejections,  violent  abdominal  pains,  etc. 
More  than  one  fatal  case  is  on  record.  Soap,  an  alkaline  carbonate,  or  magnesia,  is 
the  antidote.  Bichromate  of  potassium  is  manufactured  largely  for  the  use  of  calico- 
printers.  The  workmen  engaged  in  making  it  are  liable  to  painful  ulcerations  of 
the  hands ;  and,  in  consequence  of  the  acrid  vapors  evolved,  violent  irritation  of  the 
nostrils  is  apt  to  be  experienced,  with  severe  pricking  sensations  and  excessive  sneez- 
ing, followed  in  time  by  destruction  of  the  mucous  membrane  and  even  the  septum 
itself  It  is  asserted  that  this  result  may  be  avoided  by  breathing  through  the 
mouth  exclusively  ;  the  profuse  secretion  of  saliva  produced  carrying  off  the  poison- 
ous particles,  (i?.  and  F.  M'ul.-Chir.  Rev.,  Oct.  1863.)  For  a  full  account  of  the 
manufacture  of  the  chromium  salts,  for  dyes  and  pigments,  see  P.  J.  Ti\  (xv.  32), 

Pharm.  Uses.  A  solution  of  this  salt,  under  the  title  of  volumetric  solution  of 
hichromate  of  potassium,  is  used  as  a  test  in  the  U.  S.  and  British  Pharmacopoeias. 

POTASSII   BITARtRAS.  C/:  5.     Bitartrate  of  Potassium.     \_Oream  of 

Tartar:] 

KHCi  III  Oe  ;  188.  (PO-T.VS'SI-I  BI-TAR'TRXs.)  KO,  HO,  Cg  H4  Ow;  188. 

Fotassse  Tartras  Aoida,  Br.;  Acid  Tartrate  of  Potasb,  Supertartrato  of  Potassa,  Crystals  of 
Tartar,  Croam  of  Tartar ;  Tartarus  Depuratus,  P.G.;  Kali  Bitirtaricuin,  Bitartras  Pota:>sicu.s,  s. 
Kalicus,  Cremor  Tartari;  Tartrate  aeide  de  Potasse,  Crerae  de  Tartre,  Bitartrate  de  Potasse, 
Pierre  de  Vin,  Fr.;  Doppeltweinsaurcs  Kali,  Weinsteinrahm,  Weinstein,  G.;  Creinore  di  Tartaro, 
It.;  Cremor  de  Tartaro,  Sj). 

During  the  fermentation  of  wines,  especially  those  that  are  tart,  a  peculiar  matter 
is  deposited  in  the  casks,  forming  a  crystalline  crust,  called  crude  tartar,  or  argot. 
That  deposited  from  red  wines  is  of  a  reddish  color,  and  called  red  tartar ;  while 
that  derived  from  white  wines  is  of  a  dirty-white  color,  and  denominated  lohite 
tartar.  Both  kinds  consist  of  potassa,  united  with  an  excess  of  tartaric  acid,  form- 
ing acid-tartrate  of  potassium,  rendered  impure  by  tartrate  of  calcium,  more  or  less 
coloring  matter,  and  other  matters  which  are  deposited  during  the  clarification  of 
the  wine.  The  deposition  of  the  tartar  is  thus  explained.  The  acid-tartrate  exists 
naturally  in  the  juice  of  the  grape,  held  in  solution  by  saccharine  matter.  When 
the  juice  is  submitted  to  fermentation  in  the  process  for  converting  it  into  wine,  the 
sugar  disappears,  and  is  replaced  by  alcohol,  in  which  the  salt  is  insoluble.  It  is 
from  this  substance  that  acid-tartrate  of  potassium  is  obtained  by  a  process  of  puri- 
fication. Although  the  amount  of  crude  tartar  produced  in  the  United  States  is 
small,  compared  with  the  quantity  imported  from  Europe,  yet  the  amount  from 
American  wines  is  rapidly  increasing,  whilst  the  importation  of  cream  of  tartar  has 
practically  ceased  (1882).  Ten  years  ago  over  6,000,000  pounds  were  imported 
annually.  The  importation  of  half-refined  cream  of  tartar  has  been  reduced  rapidly 
from  2,000,000  pounds  to  300,000  pounds  annually. 

The  process  for  purifying  crude  tartar  is  founded  upon  the  greater  solubility  of 
acid-tartrate  of  potassium  in  hot  than  in  cold  water.  The  tartar,  previously  pulver- 
ized, is  boiled  with  water  in  copper  boilers.  The  solution,  when  saturated,  is  trans- 
ferred to  earthen  pans,  where  it  deposits  on  cooling  a  crystalline  layer,  nearly  free 
from  color.  This  is  redissolved  in  boiling  water ;  and  the  solution,  having  been 
mixed  with  4  or  5  per  cent,  of  pipe-clay,  is  evaporated  to  a  pellicle.  The  clay  pre- 
cipitates with  the  coloring  matter;  and  the  clear  solution,  as  it  cools,  deposits  white 
cr3'stals  in  crusts,  which,  upon 'being  exposed  to  the  air  on  linen  for  several  days, 
acquire  an  increased  degree  of  whiteness.  These  constitute  the  crystals  of  tartar 
of  pharmacy.  The  salt,  as  met  with  in  the  shops,  is  generally,  for  greater  conveni- 
ence, in  the  form  of  powder,  to  which  the  name  cream  of  tartar  properly  belongs. 

Wittstein  proposes  to  free  cream  of  tartar  from  lime  by  dilute  hydrochloric  acid, 
which  dissolves  the  lime  preferably,  and,  if  not  used  in  excess,  will  take  up  very 

*  Mueller's  Fhiid  is  used  for  preserving  anatomical  specimens.  It  consists  of  2  to  25  parts  of 
potassium  bichromate,  1  part  of  sodium  sulphate,  and  100  parts  of  water. 
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little  of  the  potassa  salt.  For  remarks  on  this  suhject  by  Tenner,  of  Berne,  see 
.4.  J.  P..  Jan.  1862,  p.  39. 

Properties.  Bitartrate  of  potassium  occurs  in  commerce  in  white  crystalline 
crusts,  or  masses  of  aggregated  crystals,  which  are  always  powdered  before  being 
sold  to  pharmacists.  It  is  officinally  described  as  in  "  colorless  or  slightly  opaque, 
rhombic  crystals,  or  a  white,  somewhat  gritty  powder,  permanent  in  the  air,  odor- 
less, having  a  plea.saut,  acidulous  taste,  and  an  acid  reaction.  Soluble  in  210  parts 
of  water  at  15"^  C.  (59°  F.),  and  in  15  parts  of  boiling  water ;  very  slightly  soluble 
in  alcohol.  When  heated,  the  salt  chars  and  evolves  inflammable  vapors  having  the 
odor  of  burnt  sugar.  On  moderate  ignition,  it  leaves  a  blackened  residue  of  an 
alkaline  reaction,  which  strongly  effervesces  with  acids.  The  salt  is  dissolved  by  warm 
solution  of  potassa,  and  is  again  precipitated  on  the  addition  of  hydrochloric  acid. 
Its  aqueous  solution,  rendered  neutral  by  potassa,  produces,  with  test-solution  of 
nitrate  of  silver,  a  white  precipitate,  becoming  black  by  boiling."  U.  S.  With  sali- 
fiable bases  which  form  soluble  tartrates,  it  gives  rise  to  double  salts,  consisting  of 
neutral  tartrate  of  potassium,  and  the  tartrate  of  the  base  added.  Several  of  these 
are  important  medicines.  Cream  of  tartar,  though  sparingly  soluble  in  water,  be- 
comes abundantly  so  by  the  addition  of  borax  or  boracic  acid.*  (See  Sodii  Boras.) 

"  The  aqueous  solution  of  the  salt,  acidulated  with  nitric  acid,  should  not  be  ren- 
dered turbid  by  test-solution  of  chloride  of  barium  (^abs.  of  sulphate),  or  nitrate  of 
silver  (abs.  of  chloride).  A  solution  of  the  salt  in  water  of  ammonia  should  remain 
unaffected  by  sulphide  of  ammonium  (abs.  of  metals).  If  1  Gm.  of  Bitartrate  of 
Potas>ium  be  digested  with  5  C.c.  of  diluted  acetic  acid  for  half  an  hour,  then  di- 
luted with  distilled  water  to  500  C.c,  the  solution  agitated  and  filtered,  and  25  C.c. 
of  the  filtrate  treated  with  5  C.c.  of  test-.solution  of  oxalate  of  ammonium,  the 
liquid  should  not  become  cloudy  in  less  than  one  minute,  nor  distinctly  turbid  in 
less  than  one  minute  and  a  half  (absence  of  more  than  6  per  cent,  of  tartrate  of 
calcium.)"  U.  S. 

The  cream  of  tartar  of  commerce  is  not  pure  bitartrate  of  potassium.  It  usually 
contains  from  2  to  7  per  cent,  of  tartrate  of  calcium,  an  amount  admissible  in  samples 
for  medicinal  use.  But  it  sometimes  contains  from  8  to  13  per  cent,  of  tartrate  of 
calcium.  It  is  often  purposely  mixed  with  various  substances,  such  as  sand,  clay, 
gypsum,  flour,  chalk,  alum,  and  sulphate  of  potassium.  Sand,  clay,  and  g^-psum 
may  be  detected  by  their  insolubility  in  a  hot  solution  of  potassa ;  flour,  by  striking 
a  blue  color  with  iodine ;  chalk,  by  its  effervescing  with  dilute  acids ;  alum  (an  un- 
likely sophistication),  by  its  astringent  taste ;  and  any  soluble  sulphate,  by  causing  a 
precipitate  with  chloride  of  barium,  not  entirely  soluble  in  nitric  acid.  The  action 
of  the  last-mentioned  test  is  explained  by  the  fact  that  the  tartrate  of  barium  is 
soluble  and  the  sulphate  insoluble  in  nitric  acid.  Another  sophistication  of  cream 
of  tartar  is  said  to  be  with  sugar  of  milk,  but  this  cannot  often  happen,  because  of 
the  cost  of  the  latter.  The  best  security  against  fraud  is  to  purchase  the  crystals 
and  have  them  powdered.  According  to  the  Br.  Pharmacopoeia,  188  grains  ignited 
till  gas  ceases  to  be  evolved,  leave  an  alkaline  residue  (carbonate  of  potassium)  which 
requires  for  exact  neutralization  1000  grain-measures  of  the  volumetric  solution  of 
oxalic  acid.  This  Pharmacopoeia  admits  a  slight  impurity  of  lime,  probably  in  the 
form  of  tartrate. 

Composition.  Cream  of  tartar  consists  of  one  molecule  of  tartaric  acid,  C^H^Og.H,, 
in  which  one  of  the  two  replaceable  hydrogen  atoms  has  been  replaced  by  an  atom 
of  potassium.     Its  mol.  wt.  is  therefore  39  -f  1  +  148  =  188. 

Medical  Properties  and  ITses.  Bitartrate  of  potassium  is  cathartic,  diuretic, 
and  refrigerant.  In  small  doses  it  acts  as  a  cooling  aperient  and  in  large  ones  as  a 
hydragogue  cathartic,  producing  copious  watery  stools  ;  and,  from  this  latter  prop- 
erty, as  well  as  its  tendency  to  excite  the  action  of  the  kidneys,  it  is  much  used  in 
dropsical  affections.  It  is  frequently  prescribed  in  combination  with  senna,  sulphur, 
or  jalap.  (See  Confectio  Sulphuris  and  Pulvis  Jalapse.  Compositus.^     Its  solution  ia 

*  Soluble  Tartar.  Tartarug  boraxatns,  s.  Kali  tartaricum  boraxatum,  s.  Cremor  tartari  tolubilU. 
Borax,  2  parts ;  distilled  water,  20  parts.  Dissolve  and  add  5  parts  purified  cream  of  tartar.  Agi- 
tate to  dissolve,  filter,  evaporate  to  dryness,  and  powder. 
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boiling  water,  sweetened  with  sugar  and  allowed  to  cool,  forms  an  acid,  not  unpleas- 
ant, refrigerant  drink,  advantageously  used  in  some  febrile  affections,  and  frequently 
employed  as  a  domestic  remedy.  The  beverage  called  imperial  {potus  imperialis) 
is  a  drink  of  this  kind,  made  by  dissolving  half  an  ounce  of  the  salt  in  three  pints 
of  boiling  water,  and  adding  to  the  solution  four  ounces  of  white  sugar,  and  half  an 
ounce  of  fresh  lemon-peel.  Cream  of  tartar  whey  is  prepared  by  adding  about 
two  drachms  of  the  bitartrate  to  a  pint  of  milk.  It  may  be  given,  diluted  with 
water,  in  dropsical  complaints.  The  dose  of  cream  of  t-artar  is  a  drachm  or  two 
(3-9-7'8  Gm.)  as  an  aperient;  and  from  half  an  ounce  to  an  ounce  (15-5-31-1  Gm.) 
as  a  hydragogue  cathartic,  mixed  with  molasses,  or  suspended  in  water.  As  a 
diuretic  in  dropsical  cases,  it  may  be  given  in  the  dose  of  a  drachm  and  a  half  or 
two  drachms  (5-9-7"8  Gm.),  several  times  a  day.  It  is  believed  to  escape  from  the 
system  unchanged,  and  hence  is  not  available  when  an  alkaline  influence  upon  the 
blood  or  renal  secretion  is  desired. 

In  pharmacy,  cream  of  tartar  is  employed  to  obtain  the  neutral  tartrate  of  potas- 
sium (soluble  tartar),  tartrate  of  potassium  and  sodium  (Rochelle  salt),  tartrate  of  anti- 
mony and  potassium  (tartar  emetic),  and  tartrate  of  iron  and  potassium  (tartarized 
iron).  Deflagrated  with  nitre,  or  incinerated  alone,  it  is  converted  into  a  pure  form 
of  carbonate  of  potassium,  called  salt  of  tartar.  In  the  laboratory  it  is  used  to  procure 
potassa  in  a  pure  state,  and  for  making  black  and  white  flux.  Black  flux  is  pre- 
pared by  deflagrating  cream  of  tartar  with  half  its  weight  of  nitre  ;  and  white  flux, 
by  deflagrating  it  with  twice  its  weight  of  the  same  salt. 

Off.  Prep.  Acidum  Tartaricum,  Br.;  Antimonii  et  Potassii  Tartras,  U.  S.;  An- 
timonium  Tartaratum, Br.;  Confectio  Sulphuris,  Br.;  Ferii  et  Potassii  Tartras,  U.  S.; 
Ferrum  Tartaratum,  Br.;  Potassii  et  Sodii  Tartras,  U.S.;  Potassae  Tartras,  Br.; 
Potassii  Tartras,  U.S.;  Pulvis  Jalapae  Compositus;  Soda  Tartarata,  Br. 

POTASSII  BROMIDUM.  U.S.,  Br.     Bromide  of  Potassium. 

KBr;  118'8.  (PO-tXs'SI-I  BRO'MI-DUM.)  KBr;  118-8.) 

Kalium  Bromatum,  P.O.;  Bromuretum  Potassicum,  s.  Ealicum  ;  Bromure  de  Potassium,  Fr./ 
Broinkaliuin,  G. 

"  Take  of  Solution  of  Potash  two  pints  [Imperial  measure]  ;  bromine  four  fluid- 
ounces  [Imp.  meas.],  or  a  sufficiency  ;  Wood  Charcoal,  in  fine  powder,  two  omices 
[avoirdupois]  ;  Boiling  Distilled  Water  one  pint  and  a  half  [Imp.  meas.].  Put  the 
Solution  of  Potash  into  a  glass  or  porcelain  vessel,  and  add  the  Bromine  in  succes- 
sive portions,  with  constant  agitation,  until  the  mixture  has  acquired  a  permanent 
brown  tint.  Evaporate  to  dryness  ;  reduce  the  residue  to  a  fine  powder,  and  mix 
this  intimately  with  the  Charcoal.  Throw  the  mixture  in  small  quantities  at  a  time 
into  a  red-hot  iron  crucible,  and,  when  the  whole  has  been  brought  to  a  state  of 
fusion,  remove  the  crucible  from  the  fire  and  pour  out  its  contents.  When  the  fused 
mass  has  cooled  dissolve  it  in  the  Water,  filter  the  solution  through  paper,  and  set 
it  aside  to  crystallize.  Drain  the  crystals,  and  dry  them  with  a  gentle  heat.  More 
crystals  may  be  obtained  by  evaporating  the  mother-liquor  and  cooling.  The  salt 
should  be  kept  in  a  stoppered  bottle."  Br. 

In  the  first  step  of  the  U.  S.  process  of  1870,*  a  solution  of  ferrous  bromide  was 
formed ;  and  this,  by  the  addition  of  the  solution  of  carbonate  of  potassium,  was 
decomposed  so  as  to  produce  ferrous  carbonate,  which  precipitated,  and  bromide  of 
potassium,  which  remained  in  solution.  By  straining,  the  precipitated  carbonate 
was  separated,  and  from  the  strained  liquor  bromide  of  potassium  was  obtained  by 
due  evaporation.     In  the  Br.  process,  by  reaction  between  potassa  and  bromine,  the 

*  "Take  of  Bromine  two  troyouncea ;  Iron,  in  the  form  of  Filings,  a  troyounce  ;  Pure  Carbonate 
of  Potassium  two  troyounccs  and  sixty  grains;  Distilled  Wnter  four  pints.  Add  the  Iron,  and 
afterwards  the  Bromine,  to  a  pint  and  a  half  of  the  Distilled  Water,  stirring  the  mixture  frequ'  ntly 
with  a  glass  rod  for  half  an  hour.  Apply  a  gentle  heat,  and,  when  the  liquid  assumes  a  greenish 
color,  add  gradually  the  Pure  Carbonate  of  Potassium,  previously  dissolved  in  a  pint  and  a  half 
of  the  Distilled  Water,  until  it  ceases  to  produce  a  precipitate.  Continue  the  heat  for  half  an  hour, 
and  then  filter.  Wnsh  the  precipitate  with  the  remainder  of  the  Distilled  Water,  boiling  hot,  and 
again  filter.  Mix  the  filtered  liquids,  and  evaporate  that  crystals  may  form.  Lastly,  pour  off 
the  mother-water,  and,  having  dried  the  crystals  on  bibulous  paper,  keep  them  in  a  well- stopped 
bottle."   U.S.  1870. 
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• 
bromide  and  bromate  of  potassium  are  produced  in  solution,  and,  having  been  ob- 
tained dry  by  evaporation,  are  exposed  with  the  powder  of  charcoal  to  a  red  heat, 
whereby  the  bromate  of  potassium  is  converted  into  bromide  of  potaj^sium  by  the 
separation  of  its  oxygen.  The  remainder  of  the  process  consists  in  obtaining  the 
bromide  in  crystals  by  solution  in  boiling  water,  which  deposits  it  on  cooling. 
"  Bromide  of  Potassium  should  be  kept  in  well-stopped  bottles."    If.  S. 

Properties.  Bromide  of  potassium  is  in  "  colorless,  translucent,  cubical  crystals, 
permanent  in  dry  air,  odorless,  having  a  pungent,  saline  taste,  and  a  neutral  reaction. 
Soluble  in  16  parts  of  water  and  in  200  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  1 
part  of  boiling  water,  and  in  16  parts  of  boiling  alcohol.  The  commercial  salt 
generally  appears  in  white,  opaque  or  semi-transparent  crystals,  having  a  faintly 
alkaline  reaction  ;  but  single  crystals  laid  upon  moistened  red  litmus  paper  should 
not  at  once  produce  a  violet-blue  stain  (abs.  of  more  than  about  Q-l  per  cent,  of 
alkali).  At  a  dull  red  heat  the  salt  melts  without  losing  weight.  At  a  full  red 
heat  it  is  slowly  volatilized  without  decomposition.  The  aqueous  solution  of  the 
salt  yields  a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of 
bitartrate  of  sodium.  If  disulphide  of  carbon  be  poured  into  a  solution  of  the  sijt, 
then  chlorine  water  added  drop  by  drop,  and  the  whole  agitated,  the  disulphide  will 
acquire  a  yellow  or  yellowish  brown  color  without  a  violet  tint."  IT.  S.  According 
to  Mr.  Chas.  D.  Chase,  the  commercial  salt  often  is  decidedly  alkaline,  and  will  pre- 
cipitate the  alkaloids  from  the  solution  of  their  salts ;  a  serious  mishap  from  such 
cause  is  very  conceivable. 

Tests.  To  determine  the  percentage  of  chloride  in  an  impure  bromide  the  process 
of  M.  Baudrimont,  as  improved  by  M.  Falieres,  may  be  used.  It  is  founded  upon 
the  fact  that  chlorides  precipitate  more  silver  than  the  bromides  ;  for  an  explanation 
of  the  rationale  of  the  steps  of  the  process  the  reader  is  referred  to  P.  J.  Tr., 
1872,  p.  542.  Prepare  a  titrated  solution  of  0-852  gramme  of  nitrate  of  silver  in 
100  cubic  centimetres  of  distilled  water.  It  is  necessary,  by  means  of  ferric  chloride, 
salts  of  barium,  and  strong  sulphuric  acid  in  excess,  to  insure  that  there  are  present 
no  other  salts,  such  as  iodide,  carbonate  or  sulphate  of  potassium,  or  nitrate  of  so- 
dium, which  shall  interfere  with  the  results.  Then  dissolve  one  grain  of  the  bromide 
in  thirty  or  forty  grammes  of  water  in  a  stoppered  bottle,  and  add  1427  grammes 
of  nitrate  of  silver  in  solution.  When  the  precipitate  has  subsided,  add,  drop  by 
drop,  from  a  Gay-Lussac  burette  the  titrated  solution.  If  the  bromide  be  pure,  no 
precipitate  forms  ;  otherwise  the  number  of  cubic  centimetres  required  to  completely 
precipitate  it  equals  the  percentage  of  the  chloride.  An  iodide  of  an  alkaline  metal 
may  be  detected  by  adding  to  the  solution  of  the  bromide  the  chloride  of  palladium, 
which  will  precipitate  all  the  iodine  in  the  form  of  iodide  of  palladium,  while  the 
bromide  of  that  metal  will  remain  in  solution.  {Ibid.')  According  to  MM.  Bobieure 
and  Herbelin,  bromide  of  potassium  containing  iodide  may  be  purified  by  boiling 
with  bromine  water  and  evaporating,  the  liberated  iodine  and  the  excess  of  bromine 
being  driven  off  during  the  evaporation.  {Journ.  de  Phami.,  4e  ser.,  x.  166.)  The 
U.  S.  Pharmacopoeia  permits  the  presence  of  3  per  cent,  of  chloride,  in  potassium 
bromide,  but  insists  on  the  absence  of  iodide  and  bromate.  "  If  diluted  sulphuric 
acid  be  dropped  upon  crushed  crystals  of  the  salt,  they  should  not  at  once  assume 
a  yellow  color  (abs.  of  bromate).  If  1  Gm.  of  the  salt  be  dissolved  in  10  C.c.  of 
water,  some  gelatinized  starch  added,  and  then  a  few  drops  of  chlorine  water  be 
carefully  poured  on  top,  no  blue  zone  should  make  its  appearance  at  the  line  of  con- 
tact of  the  two  liquids  (abs.  of  iodide).  On  adding  to  1  Gm.  of  the  salt,  dissolved 
in  20  C.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate 
cloudiness  or  precipitate  should  make  its  appearance  (limit  of  sulphate).  If  3  Gm. 
of  the  well-dried  salt  be  dissolved  in  distilled  water  to  make  100  C.c,  and  10  C.c. 
of  this  solution  be  treated  with  a  few  drops  of  test-solution  of  bichromate  of  potas- 
sium, and  then  volumetric  solution  of  nitrate  of  silver  be  added,  not  more  than 
257  C.c.  of  the  latter  should  be  consumed  before  the  red  color  ceases  to  disappear 
on  stirring  (abs.  of  more  than  3  per  cent,  of  chloride).  1  Gm.  of  the  powdered 
and  dried  salt,  when  completely  precipitated  by  nitrate  of  silver,  yields,  if  perfectly 
pure,  1-579  Gm.  of  dry  bromide  of  silver."    U.  S. 
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Medical  Properties.  When  given  to  either  cold-  or  warm-blooded  animals  in 
repeated  doses  of  sufficient  amount,  bromide  of  potassium  produces  a  condition  of 
universal  depression,  with  failure  of  the  circulation,  progressively  increasing  paraly- 
sis, lowering  of  temperature,  and  finally  death  from  asphyxia  or  exhaustion.  In  man 
the  remedy  causes  similar  results — the  series  of  phenomena  being  known  as  bromism. 
The  symptoms  are  muscular  weakness,  general  mental  and  bodily  sluggishness,  loss  of 
memory,  often  marked  sleepiness,  depression  of  spirits  deepening  into  complete  apathy, 
lowering  of  temperature,  and  finally  a  universal  depression  of  function,  the  patient 
lying  in  bed  scarcely  more  than  a  feeble  automaton.  Fetor  of  breath  is  usually  well 
marked,  and  an  eruption  of  acne  may  be  the  first  indication  of  the  constitutional  action 
of  the  drug.  In  some  cases  the  effects  of  the  drug  upon  the  skin  are  most  marked, 
and  the  pustules,  under  its  continuous  exhibition,  become  furuncular  or  go  on  to  ulcer- 
ation. It  seems  to  be  proved  that  the  bromide  affects  the  whole  nervous  system, 
but  that  the  portions  most  susceptible  to  its  influence  are  those  tissues  of  the  spinal 
cord  whose  function  it  is  to  receive  the  impulse  from  without  and  the  peripheral 
ends  of  the  afferent  or  sensitive  nerves.  Its  action  upon  the  circulation  has  not  been 
clearly  determined,  but  it  is  somewhat  probable  that  in  small  doses  it  contracts,  in 
large  ones  relaxes,  the  capillaries ;  in  sufficient  amount  it  lessens  the  force  of  the 
heart's  beats.  It  is  probably  eliminated  with  all  the  secretions,  having  been  found 
in  the  sweat,  saliva,  urine,  and  intestinal  mucus.  When  taken  largely  for  some  time 
it  accumulates  in  the  system,  and  has  been  found  in  the  urine  a  month  after  the 
ingestion  of  the  last  dose.  It  has  been  employed  in  almost  all  diseases  to  which 
human  flesh  is  heir.  But  experience  has  shown  that  it  is  chiefly  valuable  as  a  means 
of  quieting  non-inflammatory  excitement  of  the  reflex  centres  of  the  cord,  of  the 
peripheral  afferent  nerves,  of  the  genital  function,  and  of  the  cerebrum.  It  is  es- 
pecially valuable  in  epilepsy,  very  often  affording  relief  and  in  a  fevf  cases  bringing 
about  a  cure.  It  is  necessary  to  maintain  its  decided  action  for  years.  In  various 
forms  of  convulsions,  such  as  hysterical,  infantile,  and  puerperal,  it  is  often  of  great 
service.  In  tetanus  and  strychnine  poisoning,  if  given  with  sufficient  boldness,  it 
seems  to  be  an  excellent  remedy.  In  general  nervous  excitement, — or  unrest, — in 
delirium  tremens,  in  nymphomania,  satyriasis,  and  other  forms  of  genital  irritation 
without  inflammation,  and  in  semi-impotence  from  over-irritability  of  the  sexual 
organs,  it  is  of  great  service.  Given  with  opium  it  will  often  avert  the  secondary 
nausea  which  that  narcotic  produces  in  some  persons.  In  reflex  vomiting,  as  that 
of  pregnancy,  it  is  often  of  advantage.  According  to  Dr.  J.  T.  Rothrock,  it  is  of 
service  in  preventing  the  so-called  urethral  fever  produced  in  some  very  susceptible 
males  by  the  passage  of  a  catheter  or  bougie.  The  bromide  of  potassium  was  for- 
merly used  as  an  alterative  and  resolvent  in  syphilis,  scrofula,  bronchocele,  and  other 
affections  ;  but  this  employment  of  it  has  passed  entirely  out  of  vogue. 

Bromide  of  potassium  may  be  given,  dissolved  in  water,  in  doses  of  twenty  grains 
to  a  drachm  (1-3-3-9  Grm.)  three  times  a  day.  In  some  cases  much  larger  amounts 
are  required.  In  severe  strychnine  poisoning  a  half-ounce  (15'5  Gm.),  properly  di- 
luted, may  be  exhibited  at  once  ;  and  in  tetanus  there  is  little  use  in  giving  less  than 
the  same  amount  in  the  twenty-hour  hours.  The  ointment  may  be  made  by  mixing 
from  a  scruple  to  two  drachms  (l-3-7'8  Gm.)  of  the  bromide  with  an  ounce  (31-1 
Gm.)  of  lard.  Of  this  from  half  a  drachm  to  a  drachm  (1-95-3-9  Gm.)  may  be 
rubbed  on  a  scrofulous  tumor,  or  other  part  where  its  local  action  is  desired,  once  in 
twenty-four  hours.  Sometimes  bromine  is  added  to  this  ointment  in  the  proportion 
of  thirty  minims  to  the  ounce  of  lard. 

POTASSII  CARBON  AS.  U.S.     Carbonate  of  Potassium. 

(Kz  C03)2.  3H2  O  ;  330.         (PO-TXs'SI-i  CAR-BO'nXs.)  2(K0,  CO2),  3H0;  165. 

Fotassse  Carbonas,  Br.;  Carbonate  of  Potassa  from  Pearlash ;  Kali  Carbonicum,  Carbouas  Po- 
tassious,  s.  Kalicus;  Carbonate  de  Potasse,  Fr.;  Kohlensaureskali,  G. 

The  British  Pharmacopoeia  defines  this  salt  as  "  KOjCO^,  with  about  16  per  cent, 
of  water  of  crystallization,"  and  states  that  it  is  "  obtained  from  common  commercial 
pearl-ash,  by  treating  it  with  its  own  weight  of  distilled  water  and  evaporating  the 
solution  to  dryness,  while  kept  briskly  agitated." 


PART  I.  Potassii  Garbotias.  1157 

The  U.  S.  Pharmacopoeia  has  omitted  to  give  a  process  for  thb  salt ;  that  of  the 
U.  S.  P.  1870  will  be  found  in  the  foot-note> 

The  object  of  the  process  is  to  purify  the  impure  carbonate  of  potassium,  or  pearl- 
ash.  This  generally  contains  certain  insoluble  impurities,  as  well  as  small  portions 
of  sulphate,  silicate,  and  chloride  of  potassium,  as  explained  under  another  head. 
(See  Potassii  Carhonas  Impura.)  By  dissolving  it  in  a  due  proportion  of  water,  and 
filtering  the  solution,  the  insoluble  impurities  are  disposed  of,  as  well  as  the  greater 
part  of  the  foreign  salts,  which,  being  much  less  soluble  than  the  carbonate  of  po- 
tassium, are  excluded  by  the  superior  affinity  of  this  salt  for  the  water.  The  proper 
way  of  conducting  the  purification  is  to  mix  the  impure  carbonate  with  an  equal 
weight  of  cold  water,  and  to  allow  the  mixture  to  stand  for  a  day  or  two,  stirring  it 
frequently  to  promote  the  action  of  the  water.  The  clear  liquor  obtained  by  decan- 
tation  or  filtration  is  then  evaporated  to  dryness.  The  former  officinal  process  was 
conducted  very  much  in  this  way,  cold  water  being  employed,  and  about  equal 
weights  of  alkali  and  water  being  used.  The  prolonged  contact  of  the  water  with 
the  salt,  and  the  occasional  stirring  of  the  mixture,  formerly  ordered  by  the  Dublin 
College,  were  useful  directions.  In  no  case  should  the  undissolved  residue  be  washed 
with  a  fresh  portion  of  water,  as  by  such  a  proceeding  the  foreign  salts,  which  it  is 
the  object  of  the  process  to  separate,  would  be  dissolved.  Iron  vessels  are  directed, 
because  this  metal  is  not  acted  on  by  the  alkali,  while  glass  is  attacked  by  it.  In 
granulating  the  salt  by  stirring,  it  is  better,  when  the  solution  is  brought  nearly  to 
dryness,  to  keep  it  on  the  fire  at  a  reduced  heat  until  the  process  is  finished,  than  to 
remove  it  the  moment  it  thickens. 

According  to  Berzelius,  a  more  productive  process  for  purifying  pearlash,  though 
the  resulting  salt  is  not  so  pure  as  when  obtained  in  the  way  just  described,  is  to 
dissolve  the  pearlash  in  more  than  its  weight  of  water,  to  evaporate  the  solution  till 
it  has  the  sp.  gr.  1"52,  and  then  to  put  it  in  a  cool  place,  that  the  foreign  salts,  prin- 
cipally sulphate  and  chloride  of  potassium,  may  crystallize.  The  solution  is  then 
decanted,  and  evaporated  to  dryness. 

To  get  rid  of  the  silica,  Rieckher  proposes  to  evaporate  the  solution,  exempt  from 
sulphate,  to  dryness,  to  moisten  the  residue  with  solution  of  carbonate  of  ammo 
nium,  and  again  evaporate.  The  silica  separates,  and  passes  into  the  insoluble  state 
at  the  temperature  necessary  for  evaporation.  By  again  dissolving  and  evaporating, 
the  carbonate  is  obtained  free  from  this  impurity.  (X^hevi.  Centralb.,  1863,  p.  158.) 
"  Carbonate  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Properties.  "A  white,  crystalline  or  granular  powder,  very  deliquescent,  odor- 
less, having  a  strongly  alkaline  taste,  and  an  alkaline  reaction.  Soluble  in  1  part 
of  water  at  15°  C.  (59°  F.),  and  in  0'7  part  of  boiling  water;  insoluble  in  alcohol. 
At  a  red  heat  the  salt  loses  between  15  and  18  per  cent,  of  its  weight,  and  at  a 
bright  red  heat  it  melts.  The  aqueous  solution  strongly  effervesces  on  the  addi- 
tion of  acids,  and,  with  an  excess  of  tartaric  acid,  produces  a  white,  crystalline  pre- 
cipitate." U.  *S'.  It  is  extremely  deliquescent ;  and  hence  a  portion  of  it,  exposed  to 
the  air  for  some  time,  attracts  so  much  water  as  to  dissolve  completely  into  an  oily 
liquid,  called  by  the  older  chemists  oleum  tartariper  deliquium.  On  account  of  this 
property,  carbonate  of  potassium  should  be  kept  in  bottles  with  accurately-ground 
stoppers.  The  usual  impurities  are  earthy  matters,  sulphate  and  chloride  of  potas- 
sium, and  silica  in  the  state  of  silicate  of  potassium. 

Tests.  "  If  a  solution  of  the  salt  be  supersaturated  with  nitric  acid,  and  evapo- 
rated to  dryness,  a  residue  remains  which  should  be  soluble  in  water  without  leaving 
more  than  a  trifling  amount  of  insoluble  matter  (silica,  etc. ).  This  solution  sliould  not 
produce  more  than  a  cloudiness  on  the  addition  of  test-solution  of  carbonate  of  sodium 
(limit  of  alkaline  earths).  An  aqueous  solution  of  the  salt,  supersaturated  with  nitric 
acid,  should  not  be  rendered  more  than  slightly  turbid  by  test-solution  of  nitrate  of 
silver  (limit  of  chloride)  or  of  chloride  of  barium  (limit  of  sulphate).     To  neutralize 

*"  Take  of  Impure  Carbonate  of  Potassium  [pearlash]  thtrli/tix  trot/otincf*  ;  Water  two  pint*- 
find  a  half.  Dissolve  the  Impure  Carbonate  in  the  Water,  and  filter  the  solution ;  then  pour  it 
into  an  iron  vessel,  and  evaporate  over  a  gentle  fire  until  it  thickens.  Lastly,  remove  it  from  the 
fire,  and  stir  constantly  with  an  iron  spatola  so  as  to  form  a  granular  salt"  U.  S.  1870. 
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3-45  Gm.  of  Carbonate  of  Potassium  should  require  not  less  than  405  C.c.  of  the 
volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  81  per  cent,  of  pure,  an- 
hydrous carbonate  of  potassium)."  U.  S.  Its  aqueous  solution,  saturated  by  an  acid, 
slowly  deposits  a  slight  flocculent  precipitate  of  hydrated  silica.  It  is  incompatible 
with  acids  and  acidulous  salts,  chloride  and  acetate  of  ammonium,  lime-water,  chlo- 
ride of  calcium,  sulphate  of  magnesium,  alum,  tartar  emetic,  nitrate  of  silver,  am- 
moniated  copper  and  ammoniated  iron,  sulphate  of  iron,  tincture  of  chloride  of  iron, 
calomel  and  corrosive  sublimate,  acetate  and  subacetate  of  lead,  and  sulphate  of 
zinc.  It  is  not  decomposed  by  tartrate  of  iron  and  potassium.  According  to  the 
Br.  Pharmacopoeia,  "  83  grains  require  for  neutralization  at  least  980  grain-measures 
of  the  volumetric  solution  of  oxalic  acid;"  and  "  20  grains  neutralize  17  grains  of 
citric  acid,  or  18  grains  of  tartaric  acid."  A  solution  of  the  salt,  on  exposure  to 
the  air,  or  on  the  addition  of  an  acid,  deposits  flocculi  consisting  of  hydrated  silica, 
resulting  from  the  decomposition  of  potassium  silicate,  which  is  always  present  as  an 
impurity.  The  spontaneous  deposition  of  silica  is  owing  to  the  absorption  of  car- 
bonic acid. 

Composition.  Carbonate  of  potassium,  after  exposure  to  a  red  heat,  is  anhy- 
drous, consisting  of  two  atoms  of  potassium  78,  and  one  carbonic  acid  group,  CO,, 
60  =  138.  Obtained  by  the  officinal  formulas,  it  is  hydrate,  containing  two  mols. 
of  carbonate  and  three  of  water,  making  thus  a  mol.  wt.  of  138  X  2  or  276  -\- 
18x3  or  54  =  330.  When  exposed  to  the  air,  carbonate  of  potassium  absorbs 
sufficient  water,  before  losing  its  solid  form,  to  give  it  three  mols. ;  with  more  it  be- 
gins to  deliquesce.  (Dr.  Pohl,  A.  J.  P.,  1861,  p.  532.) 

Medical  Properties  and  Uses.  Purified  pearlash  is  the  form  of  carbonate  of 
potassium  usually  employed  in  this  country,  where  it  is  frequently,  though  incor- 
rectly, called  salt  of  tartar;  the  latter  name  being  strictly  applicable  to  the  purer 
carbonate  obtained  by  decomposing  cream  of  tartar.  It  is  occasionally  used  as  an 
antacid  in  dyspepsia,  a  diuretic  in  dropsy,  and  an  antilithic  in  gravel  attended  with 
red  deposits  in  the  urine ;  but  the  purpose  to  which  it  was  most  commonly  applied 
in  former  years  was  the  formation  of  the  neutral  mixture  and  effervescing  draught. 
It  is  also  used  with  advantage  in  some  cases  of  jaundice,  in  which  it  probably  oper- 
ates by  entering  the  circulation,  and  directly  exciting  the  hepatic  function.  The 
dose  is  from  ten  to  thirty  grains  (0'65-l-95  Gm.),  given  in  some  aromatic  water 
sweetened  with  sugar.  In  large  quantities  it  acts  as  a  corrosive  poison,  and  is  capa- 
ble of  producing  death  in  a  few  hours ;  but  an  adult  female,  who  swallowed  about 
three  ounces  in  very  concentrated  solution,  ultimately  recovered,  after  a  long  and 
very  painful  convalescence.  (Dr.  Espagne,  Arch.  Gen.,  Fev.  1867,  p.  233.)  The 
antidotes  are  the  fixed  oils  and  the  vegetable  acids. 

As  a  local  remedy  in  cutaneous  affections,  carbonate  of  potassium  is  used  in  the 
form  of  bath,  of  lotion,  and  of  ointment.  From  eight  to  sixteen  ounces  may  be 
used  for  a  single  bath,  the  quantity  being  gradually  increased.  Lotions  may  be 
made  by  dissolving  two  or  three  drachms  in  a  pint  of  water ;  and  ointments,  by 
rubbing  from  ten  grains  to  a  drachm  with  an  ounce  of  lard. 

Off.  Prep.  Decoctum  Aloes  Compositum,  Br.;  Enema  Aloes,  Br.;  Liquor 
Arsenicalis,  Br.;  Liquor  Potassse,  Br.;  Mistura  Ferri  Composita  ;  Potassa  Sul- 
phurata,  Br.;  Potassae  Acetas,  Br.;  Potassae  Bicarbonas,  Br.;  Potassae  Chloras, 
Potassae  Citras,  Br.;  Potassae  Tartras,  Br.;  Unguentum  Sulphuris  Alkalinum,  P.  S. 

POTASSII   CARBONAS   IMPURA.    U.S.  1870.     Impure  Carbonate 

of  Potassium. 
(po-tXs'si-i  car-bo'nas  im-pu'ba.) 

Pearlash,  Pearlashes,  Impure  Potassa;  Potasse  du  Commerce,  Fr.;  Rohe  Pottasche,  G.;  Potasch, 
Dutch  ;   Potaske,  Van.;  Potaska,  Swed.;  Potassa  del  Commercio,  It.;  Cenizas  claveladas,  Sp. 

The  alkali  potassa  is  the  hydrate  of  the  metal  potassium.  (See  Potassium.)  It 
exists  in  various  states  of  purity.  In  its  most  impure  state,  it  is  the  common  potash 
of  commerce.  This,  subjected  to  calcination,  is  rendered  purer,  and  is  then  called 
pearlash,  the  form  of  the  alkali  designated  by  the  name  at  the  head  of  this  article. 

Natural  State  and  Preparation.     Potash  and  pearlash  of  commerce  are  pro- 
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cured  largely  from  the  ashes  of  wood  by  lixiviation,  and  the  subsequent  evaporation 
of  the  solution  obtained.  The  alkali  exists  in  the  wood,  principally  in  the  state  of 
acetate,  and,  being  of  a  fixed  and  incombustible  nature,  is  left  behind  after  the 
incineration.  The  wood  is  burnt  on  the  ground,  in  a  place  sheltered  from  the  wind. 
The  ashes  consist  of  a  soluble  and  an  insoluble  portion.  The  soluble  part  is  made  up 
of  carbonate  of  potassium,  together  with  sulphate,  phosphate,  and  silicate  of  potas- 
sium, and  the  chlorides  of  potassium  and  sodium ;  the  insoluble  portion,  of  carbo- 
nate and  phosphate  of  calcium,  aluminium,  oxidized  iron  and  manganese,  and  a  little 
carbonaceous  matter  that  has  escaped  combustion.  The  ashes  are  lixiviated  in  bar- 
rels with  the  addition  of  a  portion  of  lime,  and  the  soluble  sub.stances  afiove  men- 
tioned are  taken  up.  The  lixivium  is  then  evaporated  in  large  iron  kettles,  which 
for  several  days  are  kept  constantly  full.  The  evaporation  is  continued  until  the 
mass  has  become  of  a  black  color,  and  of  the  consistence  of  brown  sugar.  It  is  now 
subjected  to  as  powerful  a  heat  as  can  be  produced  by  the  best  wood  fire  for  a  number 
of  hours,  by  which  it  is  fused.  During  the  fusion,  the  combustible  impurities  are 
for  the  most  part  burnt  out,  and  a  gaseous  matter  is  emitted,  which  agitates  the  more 
fluid  part.  When  the  fusion  is  complete,  the  liquid  becomes  quiescent,  and  looks 
like  melted  iron.  It  is  now  transferred,  by  means  of  large  iron  ladles,  to  iron  pots, 
where  it  congeals  in  cakes.  These  are  broken  up  and  packed  in  tight  barrels,  and 
constitute  the  potash  of  commerce.  {Dr.  G.  A.  Rogers,  in  SiUimnns  Journal.) 

If  it  is  intended  to  make  pearlash.  the  process  is  varied.  In  this  case  the  black 
matter  of  the  consistence  of  brown  sugar,  called  black  salts  by  our  manufacturers, 
instead  of  being  fused,  is  transferred  from  the  kettles  to  a  large  oven-shaped  furnace, 
so  constructed  that  the  flame  may  play  over  the  alkaline  mass,  which  in  the  mean 
time  is  stirred  by  means  of  an  iron  rod.  The  ignition  is  in  this  way  continued,  until 
the  combustible  impurities  are  burnt  out,  and  the  mass,  from  being  black,  becomes 
of  a  dirty  bluish  white  color.  (Rogers.) 

The  ashes  of  plants  amount  generally  to  not  more  than  a  few  parts  in  the  hun- 
dred ;  and  of  these  a  portion  only  consists  of  potassa.  The  different  parts  of  the 
same  vegetable,  and,  for  a  stronger  reason,  different  plants,  furnish  variable  quanti- 
ties of  ashes.  Ligneous  plants  yield  less  than  herbaceous,  the  trunk  less  than  the 
branches,  and  the  branches  le.«s  than  the  leaves.  The  bark  yields  more  ashes  than 
the  wood ;  and  the  leaves  of  trees  which  drop  their  foliage  in  winter  more  than  the 
leaves  of  evergreens.  The  following  table  gives  the  quantity  of  potassa  contaiued. 
in  the  ashes  of  one  thousand  parts  of  the  under-named  plants. 


Pine 0-45  I  Wheat  straw 4-18 

Poplar 0-75  '  Flai 50 

Birch 1-29  I  Rush 5-08 

Common  thistle 5'37 

Vine  branches 5'5 

Barley  straw 5'8 

Beech   bark 6'0 

Fern 6-2 

Indian  corn  stalks 17*5 

Sunflower  stalks 19--1 


Dry  oak  leaves 24'0 

Common  nettle 23*0 

Black  elder 25-5 

Vetch 27*5 

Poke 45-6 

Wheat  stalks 47*0 

Stems  of  potatoes 55"0 

Wormwood 73*0 

Fumitory 79'0 

Angelica 96"2 


Beech. 1*45 

Oak 203 

Oak  bark 2-08 

Box 2-26 

Willow 2-85 

Linden 3"27 

Elm 3-9 

Maple 3-9 

Commercial  History.  Potash  and  pearlash  are  made  in  those  countries  in 
which  forests  abound.  Accordingly,  the  alkali  is  extensively'  manufactured  in  Can- 
ada and  the  United  States,  and  constitutes  an  important  export  of  this  country.  It 
is  also  produced  in  considerable  quantities  in  the  northern  countries  of  Europe, 
especially  in  Russia,  and  on  the  shores  of  the  Baltic.  It  is  of  different  qualities  as 
it  occurs  in  commerce,  and  is  distinguished  by  the  country  or  place  of  manufacture, 
as  American,  Russian,  D a ntzic  potash,  etc. 

Within  recent  years  the  residues  of  beet-root  molasses,  after  fermentation  of  the 
sugar  and  distillation  of  the  spirit,  have  served  as  a  source  of  potash.  It  is  thus 
obtained  in  large  quantity  in  Germany  and  France. 

The  suint  of  sheep's  wool  constitutes  another  source  of  potashes.  Sulphate  of 
pota-ssium,  either  the  crude  salt  from  the  Stassfurt  deposits  or  that  obtained  from 
the  crude  potassium  chloride  of  the  same  locality,  is  also  converted  into  carbonate 
by  a  process  analogous  to  Leblanc's  soda  process. 
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Potash  has  been  extracted  from  feldspar  by  Prof.  Fuchs,  by  igniting  it  with  lime, 
which  renders  the  alkali  slowly  soluble  in  water.  Dr.  E.  Meyer,  of  Berlin,  has 
found  that  the  extraction  is  facilitated  by  digesting  the  united  mass  with  water 
under  a  pressure  of  seven  or  eight  atmospheres.  (P.  J.  Tr.,  June,  1857,  p.  607.) 
Other  minerals  have  recently  become  the  sources  of  potassa  salts,  especially  a  deposit 
of  mixed  chlorides  of  potassium  and  magnesium,  overlying  a  bed  of  common  salt, 
at  Stassfurt,  near  Magdeburg,  in  Prussia. 

The  extent  of  the  potash  industry  may  be  seen  from  the  following  figures,  taken 
from  the  report  of  the  Vienna  Exposition  of  1869. 

Yearly  Product  of  Potashes^  in  Kilos.  From  wood-ashes,  20,000,000  ;  from  beet- 
root, 12,000,000 ;  from  suint  of  sheep,  1,000,000  ;  from  sulphate  of  potassium, 
15,000,000. 

These  figures  clearly  show  that  the  potash  industry  is  undergoing  a  most  remark- 
able change.  Thirty  years  ago  the  whole  of  the  potash  salts  were  obtained  IVora 
wood-ashes,  and  the  export  of  Russian  potashes  amounted  in  1864  to  more  iliaa 
11,000,000  kilos.,  whilst  in  1873  it  amounted  to  only  5,500,000  kilos.  The  export 
of  American  potashes  also  diminished  from  1,900,000  kilos,  during  1863,  to  388,000 
kilos,  during  1873.  {Roscoe  &  Schorlei7imer,  vol.  ii.  p.  94.) 

Properties.  Potash  is  in  the  form  of  fused  masses,  of  a  stony  appearance  and 
hardness,  and  caustic  burning  taste.  Its  color  is  variegated  ;  but  reddish  and  dark 
brown  are  the  predominant  hues.  When  exposed  to  the  air,  it  absorbs  moisture  and 
deliquesces,  and,  if  sufficiently  long  exposed,  finally  becomes  liquid.  Pearlash  is 
of  a  white  color,  with  usually  a  tinge  of  blue.  As  it  occurs  in  commerce,  it  is  in 
tight  casks,  containing  about  three  hundred  and  fifty  pounds,  in  which  it  forms  one 
entire,  hard,  concrete  mass.  In  the  shops  it  is  found  in  coarse  powder,  intermin- 
gled with  lumps  as  dug  out  of  the  casks,  presenting  an  opaque  granular  appear- 
ance, like  table  salt  or  Havana  sugar.  It  is  deliquescent,  and  has  a  burning  alkaline 
taste.  It  is  soluble  in  water,  with  the  exception  of  impurities.  The  soluble  matter 
in  100  grains  of  the  salt  of  medium  quality  will  neutralize  about  58  grains  of  offi- 
cinal sulphuric  acid.  It  differs  from  potash  principally  in  containing  fewer  combus- 
tible impurities,  and  in  being  less  caustic  and  deliquescent.  The  coloring  matter  of 
both  these  forms  of  alkali  is  derived  from  carbonaceous  impurities,  and  small  portions 
of  iron  and  manganese. 

Composition.  The  basis  of  both  potash  and  pearlash  is  carbonate  of  potassium  ; 
but  this  is  associated  with  certain  salts,  and  with  insoluble  impurities.  Several 
varieties  of  potash  found  in  commerce  were  analyzed  by  Vauquelin,  whose  principal 
results  are  contained  in  the  following  table.  The  quantity  examined  of  each  kind 
was  1152  parts. 


Kinds  of  Potash. 

Caustic 

Hydrate  of 

Potassa. 

Sulphate  of 
Potassa. 

Chloride  of 
Potassium. 

Insoluble 
Kesidue. 

Carbonic  Acid 
and  water. 

American  potash 

Russian  potash 

Pearlash 

Dantzic  potash 

857 
772 
754 
603 

154 
65 
80 

152 

20 
5 
4 

14 

2 

66 

6 

79 

119 
254 

308 
304 

These  results,  calculated  for  100  parts,  show  that  the  American  potash  contains  74 
per  cent,  of  pure  hydrated  alkali,  and  the  Russian  67  per  cent.  Pearlash,  it  is  seen, 
is  more  rich  in  carbonic  acid  than  potash ;  and  this  result  of  analysis  corresponds 
with  the  qualities  of  the  two  substances  as  prepared  in  the  United  States ;  potash 
being  known  to  be  far  more  caustic  than  pearlash.  Besides  the  impurities  shown 
by  the  table,  phosphate  and  silicate  of  potassium  and  chloride  of  sodium  are  present. 
According  to  Mr.  Stevenson  Macadam,  the  potashes  of  commerce  contain  iodine  and 
a  trace  of  bromine,  which  shows  that  the  forest  trees  from  which  the  alkali  is  ob- 
tained must  contain  a  very  minute  proportion  of  these  non-metallic  elements. 

As  the  potash  of  commerce  is  valuable  in  the  arts  in  proportion  to  the  quantity 
of  real  alkali  which  it  contains,  it  is  important  to  possess  an  easy  method  of  ascer- 
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taining  its  quality  in  that  respect.  The  proces  by  which  this  is  accomplished  is 
called  alkalimetry.  One  of  the  best  methods  is  by  the  use  of  a  decinonnal  solution 
of  oxalic  acid  (6-3  Gm.  in  a  litre).  A  50  C.c.  burette,  graduated  to  fifths,  and  a 
beaker  will  be  required. 

Prof  H.  B.  Parsons  gives  the  following  practical  points  about  estimating  the 
amount  of  hydrate  or  carbonate.  "  100  C.c.  of  the  decinormal  solution  will  neu- 
tralize one  one-hundredth  of  the  molecular  weight,  in  grammes,  of  any  alkaline 
hydrate  or  bicarbonate,  or  one  two-hundredths  of  the  molecular  weight  of  any 
alkaline  normal  carbonate  or  oxide.  The  reason  for  weighing  out  -^^  of  the 
molecular  weight  for  normal  carbonates  is  because  the  oxalic  acid  in  one  litre  is 
only  sufficient  to  saturate  one  atom  of  K  in  any  hydrate  or  carbonate ;  the  normal 
carbonates  and  the  oxides  of  the  alkalies  contain  tico  atoms  of  K,  Na,  etc.,  and, 
consequently,  require  twice  the  volume  of  acid  solution  for  neutralization.  Hence 
it  is  proper  to  weigh  out  of  carbonates  or  oxides  j^  of  ^  their  molecular  weights 
when  estimating  their  purity  volumetrically.  If  the  proper  quantities  are  weighed 
and  titrated,  each  C.c.  of  acid  used  shows  one  per  cent,  of  the  substance  sought.  In 
practice,  weigh  out  the  amount  of  alkaline  hydrate  theoretically  equivalent  to  100 
C.c.  of  the  acid  used,  add  about  20  drops  of  cochineal  tincture,  and  drop  the  acid, 
from  a  burette,  into  the  aqueous  solution  of  alkali,  until  the  purple  color  changes  to 
the  straw-yellow  or  amber  color  due  to  slight  excess  of  acid.  The  number  of  C.c. 
of  acid  employed  shows  the  percentage  of  pure  salt.  Beginners  are  often  troubled 
to  know  the  '  end-reaction,'  because  they  do  not  know  the  exact  shade  of  color 
showing  the  change  from  alkaline  to  acid  reaction.  To  obviate  this  difficulty,  select 
two  beakers  of  the  same  size  as  those  used  in  titration,  place  in  each  100  C.c.  pure 
water  and  20  drops  of  cochineal  tincture.  To  one  solution  add  a  single  drop  of 
acid,  and  to  the  other  add  a  single  drop  of  alkali.  By  comparing  the  solutions 
titrated  with  these  standard  colors,  it  soon  becomes  easy  to  catch  the  neutral  point. 
To  secure  greater  accuracy,  it  is  best  to  make  several  titrations,  and  take  the  aver- 
age as  the  true  result.  By  dissolving  the  weighed  amount  of  alkali  in  a  definite 
measure  of  water,  and  taking  aliquot  parts,  very  little  extra  trouble  is  experienced. 
For  instance,  it  is  required  to  determine  the  per  cent,  of  pure  K^COj  in  a  commer- 
cial sample.  Weigh  accurately  '690  grammes  (yg-g-  of  ^  of  138)  and  add  water  to 
make  100  C.c.  Then,  by  means  of  the  burette,  measure  out  into  separate  beakers 
four  portions  of  20  C.c.  each.  Rinse  the  burette  thoroughly  with  water,  then  with 
a  little  of  the  standard  oxalic  acid,  and  fill  with  the  standard  acid.  Having  added 
the  same  amount  of  cochineal  tincture  to  each  solution,  carefully  run  in  the  acid 
until  the  neutral  point  is  obtained  ;  the  number  of  C.c.  of  acid  used  is,  respectively, 
19"7,  19-6,  19-6,  195;  the  average  being  196.  This  average  multiplied  by  five 
gives  the  percentage,  98.  In  the  case  of  compounds  which  are  variable  mixtures 
of  several  salts,  it  is  customary  to  state  the  results  as  all  oxide,  or  hydrate,  or  car- 
bonate. Potassii  carhonas  impura,  U.  S.  P.  1870  (Pearlash),  is  a  variable  mixture 
of  hydrate  and  carbonate,  with  more  or  less  sulphate,  chloride,  and  silicate  of  po- 
tassium, with  traces  of  organic  matter,  silica,  iron,  calcium,  etc.  The  results  do  not 
show  how  much  of  the  salt  sought  is  actually  present  in  that  particular  condition, 
but  they  do  show  to  how  much  the  mixture  is  equivalent ;  that  is,  how  much  of 
the  required  salt  may  be  made  from  the  mixture.  If  it  is  required  to  know  how 
much  potassic  hydrate  may  be  made  from  pearlash,  weigh  out  '561  grammes,  and 
if  how  much  oxide,  weigh  out  -471  grammes,  and  titrate  with  decinormal  acid. 
The  percentages  thus  obtained  show  the  value  of  the  pearlash  for  the  purposes 
named.  It  will  be  noticed  that  alkalimetry  gives  no  clue  as  to  the  nature  of  the 
impurities  present  in  alkaline  salts  ;  these  must  be  determined  by  qualitative  and 
quantitative  analysis."  (^V.  R.,  Oct.  1878.) 

This  method  of  testing  the  potash  of  commerce  indicates  its  alkaline  strength, 
assuming  this  to  be  dependent  solely  on  potassa  ;  but  soda,  a  cheaper  alkali,  may  be 
present  as  an  adulteration,  and  its  proportion  is  important  to  be  known.  To  solve 
this  problem,  M.  O.  Henry  proposes  that  the  saturating  power  of  a  given  weight 
should  be  first  determined  in  relation  to  sulphuric  acid,  and  afterwards  the  propor- 
tion of  carbonate  of  potassium  in  an  equal  weight,  by  first  converting  it  into  an  ace- 
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tate,  and  then  precipitating  the  potassa  by  perchlorate  of  sodium,  the  reacting  salts 
being  in  alcoholic  solution.  The  precipitated  perchlorate  of  potassium  indicates 
the  proportion  of  carbonate  of  potassium.  The  amount  of  the  latter  determines 
how  much  of  the  sulphuric  acid  was  expended  in  saturating  the  potassa ;  and  the 
soda  is  indicated  by  the  amount  of  this  alkali  equivalent  to  the  remainder  of  the 
acid.  (Journ.  de  Pharm.,  vii.  214.)  Another  method  of  detecting  soda  in  the  pot- 
ash of  commerce,  proposed  by  Pagenstecher,  is  to  convert  the  suspected  alkali  into 
a  sulphate,  and  to  wash  the  sulphate  formed  with  a  saturated  solution  of  sulphate 
of  potassium.  If  the  whole  of  the  saline  matter  be  sulphate  of  potassium,  the 
washing  will  cause  no  loss  of  weight;  but  if  part»of  it  be  sulphate  of  sodium,  this 
will  be  washed  away,  on  account  of  its  solubility  in  a  saturated  solution  of  sulphate 
of  potassium.  {Ibid.,  Mars,  18-18,  p.  239.)  Fremy  has  proposed  the  metantimo- 
niate  of  potassium  as  a  test  for  soda  in  potash.  In  applying  this  test,  the  potash  is 
converted  into  a  neutral  chloride  of  potassium,  and  treated  with  a  recent  solution 
of  the  metantimoniate.  If  the  alkali  examined  contain  2  or  3  per  cent,  of  soda,  a 
precipitate  will  be  almost  instantly  formed.  If  a  less  proportion  of  soda  be  present, 
time  and  agitation  will  be  necessary  to  effect  the  precipitation.  Fremy  states  that 
by  this  test  he  can  detect  the  half  of  1  per  cent,  of  soda  in  commercial  potash. 
(^Philos.  Mag.,  Oct.  1848,  p.  325.)  Good  potash  should  not  contain  a  proportion  of 
chlorides  indicating  more  than  2  per  cent,  of  chlorine  by  the  test  of  nitrate  of  sil- 
ver. If  a  larger  proportion  is  shown,  adulteration  with  common  salt  may  be  sus- 
pected. A  standard  solution  of  the  silver  salt  may  be  made,  a  known  measure  of 
which  shall  be  just  suflBcient  to  precipitate  all  the  chlorine  in  a  given  weight  of  good 
potash,  after  having  been  supersaturated  with  nitric  acid.  If  a  further  addition  of 
the  test  causes  a  precipitate,  the  presence  of  too  much  chlorine  is  shown. 

Pearlash,  from  its  impurity,  is  never  used  as  a  medicine.  Purified  to  a  certain 
extent,  it  takes  the  name  of  carbonate  of  potassium.     (See  Potassii  Carbonas.^ 

POTASSII  CHLORAS.  U.S.     Chlorate  of  Potassium. 

KCIO.^i;  132'4.  (PO-TXS'SI-I  eHLO'KAS.)  KO,  CIO5;  122-4. 

"  Chlorate  of  Potassium  should  be  kept  in  well-stopped  bottles,  and  should  not 
be  triturated  with  readily  oxidizable  or  combustible  substances."    U.  S. 

Potassse  Chloras,  Br.;  Chlorate  of  Potash;  Kali  Chloricum,  P.O.;  Kali  O.Kymuriaticum,  Kali 
Muriaticum  Oxygenatum,  Chloras  Potassicus,  s.  Kalicus  j  Hyperoxymuriate  of  Potassa;  Chlorate  de 
Potasse,  Fi\;  Chlorsaures  Kali,  G. 

In  the  U.  S.  Pharmacopoeia,  no  process  is  given  for  Chlorate  of  Potassium  ;  in 
the  British,  it  is  ranked  among  the  Preparations,  with  the  formula  KCClOj. 

The  salt  may  be  conveniently  obtained  by  the  process  of  Graham,  which  consists 
in  mixing  carbonate  of  potassium  with  an  equivalent  quantity  of  hydrate  of  lime, 
before  submitting  it  to  the  action  of  chlorine.  The  gas  is  absorbed  with  avidity,  and 
the  mass  becomes  hot,  while  water  is  given  off.  The  lime  converts  the  carbonate 
into  caustic  potassa,  and  the  reaction  then  takes  place  between  six  mols.  of  potassa 
and  six  atoms  of  chlorine,  with  the  result  of  forming  five  mols.  of  chloride  of  potas- 
sium, and  one  of  chlorate  of  potassium,  while  three  mols.  of  water  are  eliminated. 
(6K0H  +  (Cl,)3  =  5KC1  +  KCIO3  +  3H,0.)  The  products  are,  therefore,  car- 
bonate of  calcium,  chloride  of  potassium,  and  chlorate  of  potassium.  The  chloride 
and  chlorate  are  separated  from  the  carbonate  by  solution  in  hot  water,  and  the 
chlorate  from  the  chloride  by  priority  of  crystallization.  The  Br.  Pharmacopoeia 
has  adopted  this  process,  with  the  following  directions.  "  Take  of  Carbonate  of 
Potash  twenty  ounces  [avoirdupois]  ;  Slaked  lAme  fifty-three  ounces  [avoird.]  ;  Dis- 
tilled Water  a  sufficiency ;  Black  Oxide  of  Manganese  eighty  ounces  [avoird.]  ; 
Hydrochloric  Acid  twenty  four  pints  [Imperial  measure].  Mix  the  Lime  with  the 
Carbonate  of  Potash,  and  triturate  them  with  a  few  ounces  of  the  Water  so  as  to 
make  the  mixture  slightly  moist.  Place  the  Oxide  of  Manganese  in  a  large  retort 
or  flask,  and,  having  poured  upon  it  the  Hydrochloric  Acid,  diluted  with  six  pints 
[Imp.  meas.]  of  water,  apply  a  gentle  sand  heat,  and  conduct  the  Chlorine  as  it 
comes  over,  first  through  a  bottle  containing  six  [fluid]ounces  of  Water,  and  then 
into  a  large  carboy  containing  the  mixture  of  Carbonate  of  Potash  and  Slaked  Lime. 
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Wlien  the  whole  of  the  chlorine  has  come  over,  remove  the  contents  of  the  carboy, 
and  boil  them  for  twenty  minutes  with  seven  pints  [Imp.  meas.]  of  the  Water ; 
filter  and  evaporate  till  a  film  forms  on  the  surface,  and  set  aside  to  cool  and  crystal- 
lize. The  crystals  thus  obtained  are  to  be  purified  by  dissolving  them  in  three  times 
their  weight  of  boiling  Distilled  Water,  and  again  allowing  the  solution  to  crystallize." 

In  the  fii-st  process,  a  large  proportion  of  the  potassa  is  lost  by  being  converted 
into  chloride  of  potassium.  In  the  process  now  generally  employed  for  the  com- 
mercial "manufacture  of  chlorate  of  potash  this  is  obviated  as  follows.  Chlorine  is 
passed  into  a  solution  of  milk  of  lime  having  a  specific  gravity  of  1-04  until  the 
liquid  is  nearly  saturated.  The  clear  solution  is  evaporated  until  it  has  a  .specific 
gravity  of  1-18,  and  then  potassium  chloride  added,  and  the  mixture  boiled  down 
until  a  specific  gravity  of  1-28  is  attained.  On  cooling,  crystals  of  potassium  chlorate 
separate  out.  The  reactions  here  are,  6Ca(0H)j  +  (C^g  ^  5CaClj  +  Ca(C103)j 
+  6EI,0  and  CaCClOj),  +  2KC1  =  CaCl,  +  2KCIO3.  Fechinei/'s  improvement  on 
this  process  is  to  separate  the  greater  part  of  the  chloride  of  calcium  from  the  chlo- 
rate of  calcium  before  adding  the  chloride  of  potassium.  For  details,  see  N.  R., 
Feb.  1882. 

The  chlorate  of  potassium  of  commerce  is  also  prepared  by  the  reaction  of  solu- 
tions of  chloride  of  potassium  and  hypochlorite  of  calcium,  with  the  assistance  of 
heat.  The  chlorate  of  potassium  crystallizes  during  the  refrigeration  of  the  liquor, 
and  chloride  of  calcium  remains  in  solution  (2KC1  -|-  3(Ca(0Cl),  -\-  CaClj)  = 
2KCIO3  +  6CaClj).  The  importations  of  chlorate  of  potash  at  the  port  of  New 
York  for  the  year  1880  were  valued  at  §66,822,  and  for  the  year  1881,  at  $81,914. 

Properties.  Chlorate  of  potassium  is  in  "  colorless,  monoclinic  prisms  or  plates, 
of  a  pearly  lustre,  permanent  in  the  air,  odorless,  having  a  cooling,  saline  taste,  and 
a  neutral  reaction.  Soluble  in  165  parts  of  water  at  15°  C.  (59°  F.),  and  in  2 
parts  of  boiling  water;  only  slightly  soluble  in  alcohol.  When  heated,  the  salt 
melts  and  afterward  gives  off  an  abundance  of  oxygen,  finally  leaving  a  residue  of 
a  neutral  reaction,  amounting  to  60-8  per  cent,  of  the  original  weight,  and  com- 
pletely soluble  in  water.  The  aqueous  solution  of  this  residue  yields  a  white,  crys- 
talline precipitate,  with  a  saturated  solution  of  bitartrate  of  sodium,  and,  with  test- 
solution  of  nitrate  of  silver,  a  white  precipitate  insoluble  in  nitric  acid,  but  soluble 
in  ammonia.  A  one  per  cent,  aqueous  solution  of  the  salt  should  yield  no  precipi- 
tate with  test-solution  of  chloride  of  barium  (sulphate),  or  ofoxalate  of  ammonium 
(calcium),  and.  at  most,  only  a  faint  cloudiness  with  test-solution  of  nitrate  of  silver 
(limit  of  chloride)."    U.  S. 

Chlorate  of  potassium  is  characterized  also  by  becoming  first  yellow,  and  then  red 
by  admixture  with  a  little  sulphuric  acid,  and  by  the  action  of  that  acid  evolving 
chlorine  tetroxide  (C1,0^),  known  by  its  yellow  color,  and  its  explo.sive  property  when 
heated  ;  by  its  bleaching  power  when  mixed  first  with  hydrochloric  acid  and  then 
with  water;  and  by  its  property  of  exploding  violently  when  triturated  with  a  small 
portion  of  sulphur  or  phosphorus,  or  even  kermes  mineral.  Chlorate  of  potassium 
consists  of  one  atom  of  potassium  in  combination  with  the  chloric  acid  group, 
CIO3,  39  +  35-5  +  48  =  1225. 

This  salt  is  an  excellent  test  of  manganese  existing  in  organic  matter.  If  a  small 
portion  of  such  matter,  containing  even  a  trace  of  manganese,  be  thrown  on  the  sur- 
face of  the  pure  melted  salt  in  a  test-glass,  after  the  combustion  has  ceased,  the  cooled 
saline  mass  will  be  found  to  have  a  rose  or  pinkish  tint,  caused  by  the  formation  of 
permanganate  of  potassium.  (^N^eues  Repert.,  vi.  247.)  A  similar  discoloration  of 
the  salt,  produced  by  the  use  of  pure  charcoal  in  the  same  manner,  will  evince  the 
presence  of  manganese  in  the  chlorate  as  an  impurity. 

Medical  Properties.  Owing  to  the  assertions  of  Dr.  O'Shaughnessy,  that  under 
the  use  of  the  chlorate  of  potassium  all  the  blood  of  the  body  becomes  florid,  it  was 
long  supposed  that  the  salt  acts  upon  the  system  as  an  oxidizing  agent.  Dr.  Isam- 
bert.  however,  has  found  the  statements  of  0'Shaughnes.sy  incorrect,  and  as  the 
chlorate  does  not  naturally  part  with  its  oxygen  at  the  temperature  of  the  body, 
and  as  it  is  eliminated  from  the  kidneys  unchanged,  it  is  evident  that  it  has  not 
the  specific  action  claimed  for  it.      It  is  more  irritant  than  most  of  the  other 
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salts  of  potash,  and  probably  acts  less  powerfully  as  a  cardiac  depressant  than  do 
most  of  them.  It  is  a  very  efficient  remedy  in  the  follicular  and  even  the  gangrenous 
stomatitis  of  childhood,  and  in  mercurial  ptyalism,  acting,  however,  only  by  its  local 
influence,  it  being  continually  eliminated  with  the  saliva  and  coming  in  perpetual 
contact  with  the  mucous  membrane  of  the  mouth.  It  is  much  employed  in  scarla- 
tina and  diphtheria,  but  has  no  specific  action  in  these  affections,  being  useful  only 
by  its  direct  influence  upon  the  mucous  membrane  affected.  In  scurvy,  phthisis, 
and  the  various  dyscrasiae  in  which  it  was  once  employed,  it  is  of  little  or  no  service. 

Externally,  chlorate  of  potassium  in  solution  has  been  used  in  several  diseases.  Mr. 
Moore,  of  London,  has  found  it  very  useful  as  an  application  to  indolent  and  scrof- 
ulous ulcers  and  phagedaena,  to  ulcerations  of  the  nose,  mouth,  and  tongue,  and  for 
cleansing  cancerous  sores  {Journ.  de  Pliarm.,  Mars,  1864,  p.  269)  ;  and  its  solu- 
tion is  now  frequently  employed  as  a  local  application  in  gonorrhoea,  leueorrhoea, 
ulceration  of  the  os  uteri,  chronic  cystitis,  etc.  Its  saturated  solution  given  with 
laudanum,  twice  daily,  is  an  excellent  remedy  for  hemorrhoids.  The  internal  dose 
is  from  ten  to  twenty  grains  (0-7-1 -3  Gm.)  every  three  or  four  hours,  given  in  suf- 
ficient gum  water,  sweetened  water,  or  lemonade  to  dissolve  it.  When  administered 
as  a  prophylactic  in  salivation,  a  smaller  dose  will  answer.  Taken  to  the  extent  of 
five  drachms  (19*4  Gm.)  in  twenty-four  hours,  it  has  been  found  to  produce  diuresis, 
abundant  salivation,  and  a  strong  saltish  taste.  Such  a  dose  as  this  is,  however, 
dangerous  even  for  the  adult.  In  several  cases  the  chlorate  has  caused  death*  by 
its  irritant  properties,  and  in  many  cases  of  fatal  albuminuria  in  diphtheria  it  is 
probable  that  the  salt  has  greatly  aided  in  the  result.  It  is  liable  to  produce  gastro- 
enteritis, and  also  acute  Bright's  disease,  its  irritant  properties  being  felt  most  at  its 
points  of  entrance  to  and  exit  from  the  system.  When  used  as  a  wash  or  injection, 
from  a  drachm  to  half  an  ounce  (3-9-15'5  Gm.)  of  the  salt  may  be  dissolved  in  a 
pint  (472  C.e.)  of  water.  A  solution  in  glycerin,  in  the  proportion  of  one  part  of 
the  salt  to  ten  parts  of  the  menstruum,  has  been  especially  recommended  as  a  dress- 
ing for  ill-conditioned  wounds  and  ulcers.  The  remedy  has  also  been  applied  in 
the  form  of  very  fine  powder  dusted  on  the  surface. 

Off.  Prep.  PotassaePermanganas,^r.;  Trochisci  Potassae  Chloratis,  5r.;  Trochisci 
Potassii  Chloratis,  U.  S. 

POTASSII  CITRAS.  U.S.     Citrate  of  Potassium. 

Ks  Ce  Hs  O7.  H2  O  ;  324.  (PO-TAS'SI-I  CI'TRAs.)  3K0,  C12  H5  On.  2H0;  324. 

"  Citrate  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Fotassse  Citras,  Br.;  Kali  Citricum,  Citras  Potassicus,  s.  Kalicus ;  Citrate  of  Potash ;  Citrate 
de  Potasse,  Fr.;  Citronsaures  Kali,  G. 

"  Take  of  Carbonate  of  Potash  eight  ounces  [avoirdupois],  or  a  sufficiency;  Citric 
Acid,  in  crystals,  six  ounces  [avoird.],  or  a  suffciency  ;  Distilled  Water  two  pints 
[Imperial  measure].  Dissolve  the  Citric  Acid  in  the  Water,  add  the  Carbonate  of 
Potash  gradually,  and,  if  the  solution  be  not  neutral,  make  it  so  by  the  cautious 
addition  of  the  Acid  or  the  Carbonate  of  Potash.  Then  filter,  and  evaporate  to 
dryness,  stirring  constantly,  after  a  pellicle  has  begun  to  form,  till  the  salt  granu- 
lates. Triturate  in  a  dry,  warm  mortar,  and  preserve  the  powder  in  stoppered 
bottles."  Br. 

Citrate  of  potassium  was  known  formerly  by  the  name  of  salt  of  Riverius.  In 
the  U.  S.  formula  of  1870,'}'  mutually  saturating  proportions  of  the  acid  and  bicar- 
bonate were  intended  to  be  employed ;  the  latter  ingredient  being  preferred  to  the 
carbonate  on  account  of  its  greater  purity.  The  potassium  of  the  bicarbonate  unites 
with  the  citric  acid,  to  form  the  citrate  of  potassium,  and  the  carbonic  acid  escapes, 
producing  effervescence.    The  resulting  solution  is  directed  to  be  evaporated  to  dry- 

*  Cases.  Ainer.  Med.  Times,  April,  1861,  one  ounce;  A.  J.  P.,  1878,  p.  113,  half  an  ounce;  Lond. 
Med.  Record,  1    <9,  p.  424. 

"t"  "  Take  of  Citric  Acid  ten  troi/ounces  ;  Bicarbonate  of  Potassium  fourteen  trni/ounces  ;  Water  a 
sufficient  quantity.  Dissolve  the  Citric  Acid  in  a  pint  of  water,  add  the  Bicarbonate  of  Potassium 
gradually,  and,  when  efTervesceneo  has  ceased,  filter  the  solution  and  evaporate  to  dryness,  stirring 
constantly,  after  a  pellicle  has  begun  to  form,  until  the  salt  granulates.  Keep  it  in  a  well-stopped 
bottle."  U.S. 
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afibrding  the  moet  conveaient  fann  for  ase.  The  gnnulatioo  catJered  bas  » 
tendency  to  retard  the  deliqueseenee  of  the  dtnte.  The  Brikidi  ptoceaa  cGfien  oalj 
in  the  use  of  the  carbonate  iaetead  of  Incarboaate^  and  bj  proTidi^  ■Mve  cnefiilly 
for  an  exact  neotraliiatioD. 

Properties.  Citnle  c»f  potasomi  is  ojatalEbaUe,  bnt^  as  osnaDy  seen,  is  in  tibe 
Ibm  of  "  a  vhite,  granular  powder,  de&faesaeemt  on  exposure  to  ahy  odoslcaSybaviDg  a 
a^htlj  cooling,  fiuntlj  alkaline  tairte,  and  a  nenfcnl  or  &intlj  alkaline  leadioB.  Sol- 
nUe  in  06  port  of  vater  at  15°  C.  (59°  F.),  and  Teiy  soioUe  in  boiB^  water;  ^oj 
ri^faUj  salable  in  alcohol  When  lieated  to  about  200"  C.  (39^  F.),  tbe  sali  Iobbb 
naurlj  5*5  per  eml.  of  water.  At  a  b^er  tesBpeniare  it  dan^  and,  if  kept  at  a  rad 
fccat,  nntW  cpas««8t  t»astt  tn  bw  i^rolrgd,  it  ianMwrngtgJ  iwln a Mf  k#«wi  —k «f  an  altaiiii^ 
lenetion^  whicb  tinm^  eS^resees  witb  aeid&  Tbe  aqpeons  aolntini  of  tbe  adfc 
jidds  a  white,  ery^alfine  precipitate  on  tbe  ad£tion  of  a  aatmated  BotatioB  vi  bi- 
tartrate  of  sodiam.  It  renuuns  dear  oil  tbe  addition  «f  ddoride  of  eaknni  watil 
it  is  bdikd,  when  a  white,  gnumbr  ptwifwtate  is  prodneed.  Tbe  aqfncoas  aolotioii 
of  tbe  salt  sbovld  not  eSnrresee  on  tbe  addition  ^  an  acid  (aba^  of  carbonale),  and 
the  solation,  acidulated  with  nitric  acid,  sboaid  r^nain  nnafccted  bj  tcst-aolBtiaB 
of  chloride  of  barium  (abs.  of  salphate),  or  of  mtiate  of  alTcr  (dilonde).  A  eo»- 
centrated  sohition  shoold  not  deposit  a  white  cij^aDine  pre^pit^e  on  tbe  addition 
of  acede  acid  (tartate).  If  5*4  Choa.  of  (Stzate  of  Potassiani  are  ^nited  nntil  gme» 
eenae  to  be  eri^Ted,  tbe  alkaKne  readne  dnmld  nqraire  ftr  coMplete  nentialiintion 
not  less  than  50  Ce.  of  tbe  Tofaunetiie  aointion  of  ozafie  acid  (eomspondii^  to  100 
per  cent,  ai  tbe  pore  dtiate  of  Potasanm).''  U.  & 

The  British  PbannaeopflBia  gires  tbe  ^dlowing  teste  of  its  fancier.  Heated 
with  sulphurie  acid  it  ftnw  a  tm)wn  fluid,  and  gires  off  inflanmable  T^ots  with 
tbe  odor  of  aeetie  add.  Its  sofauioo,  mixed  witb  a  aohttion  of  ddoride  of  ealcinni, 
lemains  dear  tiD  it  is  boiled,  wben  a  white  jwedpitate  is  ftnned  readilj  aolnUe  in 
noetic  add.  This  is  one  of  the  characteristics  of  citric  acid,  which  nnites  witb  laamt 
to  form  the  insoluble  citrate  only  when  beated.  Addolated  with  hjdroeblorie  acid, 
the  sohitioa  gives  a  yeOow  predfMtate  witb  ]Jatinie  dikride;  showing  tbak  tbe 
base  of  tbe  salt  is  potaasa.  ^One  bundled  and  two  grains,  bcnted  to  redness  tiD 
gases  cease  to  be  erolred,  leare  an  alkaline  readne  [carbonate  of  potassinnij,  wfaiA 
xeqniies  fw  exact  neotralixation  1000  giain-measmes  of  tbe  volmmtiiie  mhdkm  of 
cauUie  cuid,"  Br. 

As  citric  add  is  trihasie,  this  salt  eunsiBla  oi  three  ttamm  of  |nil  MiminBi  com 
bined  with  the  citric  acid  radical  C^H^O^  and  with  this  one  noL  of  water ;  its 
formak  being  K,C,H50^H,0.* 

Medical  Properties.  Citrate  of  potasdnni  is  a  grateful  refrigerant  diaphoretic:, 
and  has  long  been  osed  in  the  fer^s  <^  tbis  eonntrj,  in  tbe  exteaqioraneoas  finsns 
of  neatral  mixture  and  effenreseii^  diangbt.  As  these  require  tinw  and  a  soraewbat 
careful  manipulation  in  their  preparation,  it  bas  been  fbond  Bore  conrenient  to  keep 
the  citrate  of  potassium  ready  made,  and  disadre  it  in  water  when  wanted  lor  use. 
This  solution  will  no  doubt  produce  tbe  easentid  diiq)boretie  and  refrigerant  eftets 
of  the  neutral  mixture  or  efereaeing  dnm^t,  bnt  is  less  i^reeable  to  tbe  stoMadi 
and  palate,  beeanae  destitute  of  die  caibonie  add  contained  in  tbese  picparationa. 
The  citrate  of  potasdoa  disBolred  in  an  ezeess  of  leuMm^niee  affbads  tbe  UMBt 
agr^ahle  method  of  seenring  tbe  infuenee  of  an  alkaline  ah  of  potaab  upon  tbe 
systnn,  as  in  rheumatism,  uiie  add  diathesis,  etc.  Tbe  usad  dose  of  tbe  dtrate  is 
from  twenty  to  twentj-fire  grains  (1-^1-565  Gm.).  When  a  decided  eiket  upon 
the  sy&tem  b  dedred,  as  muBfa  as  an  ounce  (311  Gm.)  of  it  Bay  be  giroi  in  ibe 
twenty-four  hoars. 

*  Citrate  of  SotOmm  mmd  PkHmmtmm.    Mr.  T.  PBb,  of  Ihmmm,  €t«iany,  1m  aade 
aeries  of  ntrates,  COTiapaBdng  to  tibe  oSoHd  taitralo^  witk  m  view  of  iMfiiBS  •  at»Ue  4 
He  aa««rtawcd  thai  Ac  dartis  tMnia  ^  mtiimm  mmi  fUtamam  m  mm  ^jOtmmttf  etmMt  i 
ereawhnexpoMdtotkttairftrala^tiMe.  H» piiifiM lfc» »lt>r«liiiii»inag It fmttt ma 
aeid  ia  water,  adefiag  ItS  ptnti  of  pare  pfai—  cart— f>  aad  ai  parts  of  ctjvtolfiHd  aaC 
«*Aaa»te,  f  Iterue^  evafantim^  aad  etjaiaJI&amg.    Tha  ctTatala  are  aDvacd  to  dnria,  aad  tha 
■Mtikv-liqaor  is  farther  wwweaffnUJ,  aaifl,  on  csafia^  ikaaG4ites  to  a  OTStalfiae  ■■w,  mtSA  is 
ased  in  the  conditiaii  of  pomhr.  {Artk.  d.  nam,  Jalf ,  1S77,  47 :  If.  J?.,  SejpC  18TT.) 
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POTASSII  CYANIDUM.  U.S.     Cyanide  of  Potassium. 

KCN  ;  65.  (PO-TAS'SI-i  cy-an'i-dOm.)  KC2  N ;  65. 

"  Cyanide  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Potassii  Cyanuretum,  U.S.  1850;  Cyanuret  of  Potassium;  Kalium  Cyanatum,  Cyanuretum 
Potassicuin,  s.  Kalicum  ;  Cyanure  de  Potassium,  Fr.;  C.vankalium,  G. 

The  process  of  U.  S.  P.  1870*  is  that  of  F.  &  E.  Rodgers,  though  generally  known 
under  the  name  of  Liebig.  It  furnishes  a  large  product,  a  considerable  part  of 
wliich  is  the  impurity,  cyanate  of  potassium.  The  reaction  takes  place  between  one 
mol.  of  ferrocyanide  of  potassium  and  one  of  carbonate  of  potassium.  The  ii-on  is 
set  free,  the  carbonic  acid  evolved,  and  five  mols.  of  cyanide  of  potassium  and  one 
of  cyanate  of  potassium  are  formed.  The  iron  occupies  the  lower  part  of  the  fused 
liquid  ;  and,  if  the  latter  be  carefully  poured  out  to  solidify,  the  portion  contami- 
nated with  the  iron  may  be  left  behind.  The  reaction  is  explained  by  the  following 
equation  :  K,Fe(CN)g  +  K^COg  =  5KCN  +  KOCN  +  CO,  +  Fe.  MM.  Fordos 
and  Gelis,  in  an  able  paper  contained  in  the  Journ.  de  Pharmacie  for  Aug.  1857, 
have  pointed  out  numerous  causes  which  concur  in  rendering  the  salt,  as  obtained 
by  the  use  of  carbonate  of  potassium,  impure.  The  commercial  cyanide,  which  is 
obtained  by  this  process,  was  found  by  these  writers  to  be  very  impure,  only  contain- 
ing from  36  to  55  per  cent,  of  the  pure  salt.  The  cyanate  of  potassium  may  be 
readily  detected  by  saturating  the  product  with  an  acid,  which  will  cause  an  effer- 
vescence of  carbonic  acid,  and  the  generation  of  a  salt  of  ammonium.  According 
to  Dr.  Schwarz,  it  may  be  freed  from  cyanate  and  carbonate  of  potassium  by  treat- 
ing the  impure  cyanide  with  bisulphide  of  carbon,  which  dissolves  it,  and  may  be 
recovered  in  great  measure  by  distillation.   (Chem.  News,  No.  190,  p.  41.) 

In  the  process  in  which  the  ferrocyanide  of  potassium  is  ignited  alone  (U.  S. 
process  1810),  the  salt  is  first  deprived  of  its  water  of  crystallization  by  exposure  to  a 
moderate  heat,  and  then  calcined  at  a  red  heat  for  two  hours,  in  order  to  decompose 
the  cyanide  of  iron.  The  reaction  which  takes  place  is  as  follows:  K^Fe(CN)g  = 
4KCN  +  FeC2+  N^.  The  product  of  the  calcination  is  a  black,  porous  mass,  con- 
sisting of  cyanide  of  potassium,  mixed  with  carbide  of  iron  and  charcoal.  As  the 
cyanide  is  very  prone  to  absorb  oxygen,  especially  when  hot,  whereby  it  is  decom- 
posed, atmospheric  air  is  excluded  from  the  retort  while  it  is  cooling,  by  luting  its 
orifice.  When  the  whole  is  cold,  the  black  mass  is  reduced  to  coarse  powder,  and 
exhausted  by  cold  distilled  water,  which  dissolves  the  cyanide  of  potassium,  and 
leaves  the  carbide  of  iron  and  charcoal  behind.  The  filtered  liquor,  therefore,  is  an 
aqueous  solution  of  cyanide  of  potassium,  which  is  obtained  in  a  solid  state  by  a 
rapid  evaporation  to  dryness.  During  the  evaporation,  a  small  portion  of  the  cya- 
nide is  decomposed,  attended  with  the  evolution  of  ammonia,  and  the  production  of 
formiate  of  potassium.  A  portion  of  this  salt,  therefore,  contaminates  the  cyanide,  as 
obtained  by  this  process  ;  but  the  quantity  is  too  small  to  interfere  with  its  medicinal 
action.  The  decomposition  here  referred  to  takes  place  between  one  mol.  of  cyanide 
of  potassium  and  two  of  water,  and  is  represented  by  the  following  equation : 
KCN  +  (EI,0)2  =  NH3  -f  HCOOK.  This  decomposition  is  avoided  by  exhaust- 
ing the  black  mass  with  boiling  alcohol  of  60  per  cent.  (sp.  gr.  0-896)  instead  of 
with  water.  The  alcoholic  solution,  by  evaporation  to  a  pellicle,  lets  fall  the  salt 
upon  cooling,  as  a  crystalline  precipitate,  perfectly  white  and  pure. 

According  to  the  process  of  the  French  Codex,  which  is  that  of  Robiquet,  this 
cyanide  is  obtained  in  the  dry  way,  without  the  use  of  any  solvent.  The  calcination 
is  performed  in  a  coated  stone-ware  retort,  half  filled  with  the  ferrocyanide,  to  which 
a  tube  is  attached  for  collecting  the  gaseous  products.  When  these  cease  to  be  dis- 
engaged, the  heat  is  gradually  raised  to  a  very  high  temperature,  at  which  it  is  kept 
for  a  quarter  of  an  hour  ;  after  which  the  tube  is  closed  with  luting,  and  the  whole 

*  Cyanide  of  Potassium.  "Take  of  Ferrocyanide  of  Potassium,  dried,  eight  troyounces ;  Pure 
Carbonate  of  Potassium,  dried,  three  troyounces.  Mix  the  salts  intimately,  and  tlirow  the  mixture 
into  a  deep  iron  crucible  previously  heated  to  redness.  Maintain  the  temperature  until  efferves- 
cence ceas^es,  and  the  fused  mass  concretes,  of  a  pure  white  color,  upon  a  vparm  gJass  rod  dipped 
into  it.  Then  pour  out  the  liquid  carefully  into  a  shallow  dish  to  solidify,  ceasing  to  pour  before 
the  salt  becomes  contaminated  with  the  precipitated  iron.  Break  up  the  mass  while  yet  warm,  and 
keep  the  pieces  in  a  well-stopped  bottle."  U.  S.  1870. 
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left  undisturbed  until  quite  cold.  When  the  calcination  is  thus  conducted,  the  re- 
tort, upon  being  broken,  will  be  found  to  contain  a  black  matter,  covered  with  a  fused 
layer  of  pure  cyanide  of  potassium,  resembling  white  enamel.  This  is  detached  by 
means  of  a  knife,  and  immediately  transferred  to  a  bottle,  with  an  accurately  fitting 
stopper.  The  black  matter,  under  the  name  of  hlach  cyanide  of  potassium,  is  also 
kept  for  medicinal  use ;  but  the  dose  of  this  cannot  be  accurately  fixed,  on  account 
of  its  containing,  at  different  times,  more  or  less  impurity. 

According  to  MM.  Fordos  and  Gelis,  the  French  Codex  process  should  supersede 
the  carbonate  of  potassium  process ;  as  it  gives  a  product  far  purer,  and  in  larger 
proportion  to  the  materials  employed,  estimated  by  the  pure  product.  The  same 
process  is  preferred  by  Mr.  Donovan,  who  has  modified  it  by  substituting,  for  the 
stone-ware  retort,  an  iron  mercury  bottle,  which,  when  cold,  must  be  cut  in  two  by 
a  chisel  and  hammer  to  get  out  the  product.  The  same  recommendation  of  iron  in 
preference  to  stone-ware  vessels  is  made  by  Fordos  and  Gelis,  who  found  that  the 
latter,  at  the  high  heat  employed,  were  acted  on.  The  process  of  Wiggers  consists 
in  disengaging  hydrocyanic  acid  from  a  mixture  of  ferrocyanide  of  potassium  and 
sulphuric  acid,  and  passing  it  into  a  cooled  receiver  containing  an  alcoholic  solution 
of  hydrate  of  pottissa.  The  contents  of  the  receiver  ultimately  form  a  solid  magma 
of  the  cyanide,  which  is  drained,  washed  several  times  with  strong  alcohol,  pressed 
between  folds  of  bibulous  paper,  and  dried  as  quickly  as  possible.  Cyanide  of  po- 
tassium may  be  formed  by  passing  a  current  of  strongly  heated  nitrogen  over  char- 
coal, impregnated  with  carbonate  of  potassium,  and  heated  to  a  white  heat. 

Properties.  Cyanide  of  potassium  is  in  "  white,  opaque,  amorphous  pieces,  or 
a  white,  granular  powder,  deliquescent  in  damp  air,  odorless  when  perfectly  dry, 
but  generally  of  a  peculiar,  characteristic  odor,  having  a  sharp,  somewhat  alkaline 
and  bitter-almond  taste,  and  a  strongly  alkaline  reaction.  The  commercial  salt 
is  soluble  in  2  parts  of  water  at  15°  C.  (59°  F.),  and  in  1  part  of  boiling  water; 
it  is  but  sparingly  soluble  in  alcohol.  When  heated  to  a  low  red  heat,  the  salt 
^es.  Its  aqueous  solution  yields  a  white,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  When  exposed  to  the  air,  the 
solution  exhales  the  odor  of  hydrocyanic  acid,  and,  when  added  to  test-solution 
of  nitrate  of  silver,  it  yields  a  white  precipitate  which  is  wholly  soluble  in  excess 
of  cyanide  of  potassium  and  also  in  water  of  ammonia.  An  aqueous  solution 
of  the  salt  should  not  produce  more  than  a  slight  effervescence  on  the  addition 
of  an  acid  (limit  of  carbonate).  If  065  Gm.  of  Cyanide  of  Potassium  be  dis- 
solved in  12  C.c.  of  water,  and  volumetric  solution  of  nitrate  of  silver  be  gradually 
added,  the  precipitate  first  formed  should  dissolve  on  stirring  and  a  permanent  pre- 
cipitate should  not  appear  until  at  least  45  C.c.  of  the  volumetric  .solution  have  been 
used  (corresponding  to  at  least  90  per  cent,  of  pure  Cyanide  of  Potassium)."  Cf.  S. 
If  yellow,  it  contains  iron.  Its  solution  effervesces  with  acids.  The  salt  and  its 
solution,  when  exposed  to  the  air,  exhale  the  odor  of  hydrocyanic  acid,  and  become 
weaker ;  but  the  change  takes  place  slowly.  Orfila  found  that  the  salt,  after  four- 
teen days'  exposure,  by  which  it  was  almost  entirely  liquefied,  still  possessed  ener- 
getic poisonous  properties.  He  thinks,  therefore,  that  the  bad  effects  of  opening 
the  containing  bottle,  in  dispensing  the  medicine,  have  been  exaggerated.  Unfor- 
tunately, the  salt  varies  in  quality  independently  of  the  effects  of  time  and  expos- 
ure. Dr.  David  Stewart,  of  Baltimore,  examined  six  samples  of  this  cyanide,  on 
sale,  and  found  them  to  vary  considerably  in  purity.  Besides  water,  the  usual  im- 
purities are  hydrate,  carbonate,  cyanate,  and  formiate  of  potassium.  They  some- 
times amount  to  half  the  weight  of  the  cyanide,  consisting  principally  of  the  car- 
bonate. From  the  extensive  use  at  present  made  of  cyanide  of  potassium  in 
electro-metallurgy  and  photography,  it  is  of  importance  to  have  a  reliable  test  of  its 
purity.  Such  a  test  has  been  discovered  by  MM.  Fordos  and  Gelis,  founded  on  the 
fact  that  one  mol.  of  iodine  rapidly  reacts  with  one  of  the  cyanide,  so  as  to  form  a 
colorless  compound,  consisting  of  one  mol.  of  iodide  of  pota.ssium,  and  one  of  iodide 
of  cyanogen :  KCN  -f-  Ij  =  KI  -f  CNI.  Accordingly,  a  tincture  of  iodine  of  known 
strength  is  gradually  added  to  an  aqueous  solution  of  a  given  weight  of  the  cyanide 
to  be  tested,  until  it  assumes  a  permanent  yellowish  tinge  ;  and  the  amount  of  iodine 
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expended  indicates  the  proportion  of  cyanide  in  the  specimen.  A  necessary  pre- 
liminary step,  before  using  the  tincture,  is  to  add  sufficient  carbonic  acid  water  to 
the  solution  of  the  cyanide,  to  convert  any  hydrate  or  carbonate  of  potassium  present 
into  bicarbonate,  in  which  state  neither  has  any  action  on  the  iodine.  (^Chem.  Gaz., 
Oct.  15,  1852,  p.  387.)  This  test  is  applicable  to  other  cyanogen  compounds  which 
are  soluble.  Mr.  Thornton  J.  Herapath's  test  for  commercial  cyanide  of  potassium 
is  a  standard  solution  of  ammonio-sulphate  of  copper,  the  blue  color  of  which  is 
destroyed  by  a  solution  of  the  cyanide.  The  copper  solution  is  added  to  one  of  the 
cyanide  of  known  strength,  until  a  faint  blue  coloration  is  produced  ;  and  the  rich- 
ness of  the  sample  in  pure  cyanide  is  in  proportion  to  the  quantity  of  the  copper 
solution  required.  {Chemist,  April,  1856,  and  Feb.  1857.)  Applying  this  test  to 
five  samples,  Mr.  Herapath  found  the  proportion  of  pure  cyanide  to  vary  from  41 
to  65  per  cent.  Cyanide  of  potassium  yields  with  nitrate  of  silver  a  precipitate  of 
cyanide  of  silver,  wholly  soluble  in  ammonia  and  boiling  nitric  acid.  It  consists  of 
one  atomic  group  of  cyanogen  26,  and  one  of  potassium  39  =  65. 

The  importations  of  potassium  cyanide  at  the  port  of  New  York  for  the  year 
1880  were  valued  at  $72,399,  and  for  the  year  1881,  at  $178,931. 

Medical  Properties.  Cyanide  of  potassium  acts  precisely  like  hydrocyanic  acid 
as  a  poison  and  as  a  medicine.  (See  Acidum  Hydrocyanicum  Ddutum.^  Five 
grains  of  it  have  repeatedly  taken  life,  and  hydrocyanic  acid  has  been  detected  in 
the  blood  of  a  person  who  had  been  fatally  poisoned  by  the  cyanide.  (Venghauss, 
Arch,  der  Pharm.,  clii.  138.)  The  grounds  on  which  this  cyanide  was  proposed 
as  a  substitute  for  hydrocyanic  acid  by  Robiquet  and  Villerme  were  its  uniformity 
as  a  chemical  product,  and  its  less  liability  to  undergo  decomposition.  The  dose  is 
the  eighth  of  a  grain  (0'008  Gm.),  dissolved  in  half  a  fluidounce  of  distilled  water, 
to  which  may  be  added  half  a  fluidrachm  of  syrup  of  lemons,  if  the  prescriber  wish 
to  set  the  hydrocyanic  acid  free.  The  spurious  cyanide,  formed  by  calcining  dried 
muscular  flesh  with  potash,  consists  principally  of  carbonate  of  potassium,  and  is 
but  slightly  poisonous.  {Orfila.)  A  solution  of  cyanide  of  potassium,  made  with 
from  one  to  four  grains  (0'065-0-26  Gm.)  to  the  fluidounce  (30  C.c.)  of  water, 
has  been  recommended  in  neuralgic  and  other  local  pains,  applied  by  means  of  pieces 
of  linen.  Mr.  Guthrie  found  that  a  solution  of  from  three  to  six  grains  (0-2-0-4 
Gm.)  to  the  fluidounce  (30  C.c.)  of  distilled  water,  answered  admirably,  applied  by 
drops  every  other  day,  for  removing  the  olive-colored  stains  of  the  conjunctiva 
caused  by  nitrate  of  silver. 

POTASSII  ET  SODII  TARTRAS.  U.S.     Tartrate  of  Potassium  and 

Sodium.     \_Rochelle  Salt^ 

(PO-TAS'SI-i  ET  SO'DI-i  TAR'TBAS.) 
KNa  C4  Hi  Oe.  4H2  O  ;  282.  KO,  NaO,  Cs  lU  Oio.  8H0;  282. 

Soda  Tartarata,  Br.;  SodsB  et  Potassas  Tartras,  Br.  1864,  U.S.  1850;  Tartarus  Natronatus, 
P.G.;  Natro-kali  Tartaricum;  Tartarated  Soda;  Sal  Polychrestum  Seignetti,  Tartras  Potassico- 
sodicus  ;  Sel  de  Seignetti,  Soude  Tartarisee,  Fr.;  Seignettesalz,  G. 

"  Take  of  Acid  Tartrate  of  Potash,  in  powder,  sixteen  ounces  [avoirdupois],  or  a 
sufficiency ;  Carbonate  of  Soda  twelve  ounces  [avoird.],  or  a  sufficiency ;  Boiling 
Distilled  Water  four  pints  [Imperial  measure].  Dissolve  the  Carbonate  of  Soda  in 
the  Water,  add  gradually  the  Acid  Tartrate  of  Potash,  and,  if  after  being  boiled  for 
a  few  minutes  the  liquid  has  an  acid  or  alkaline  reaction,  add  a  little  Carbonate  of 
Soda  or  Acid  Tartrate  of  Potash  till  a  neutral  solution  is  obtained.  Boil  and  filter  ; 
concentrate  the  liquor  till  a  pellicle  forms  on  the  surface,  and  set  it  aside  to  crystal- 
lize.    More  crystals  may  be  obtained  by  again  evaporating  as  before."  Br.* 

This  is  a  double  salt,  consisting  of  a  molecule  of  tartaric  acid,  C^H^Og.H^,  in  which 
one  of  the  basic  hydrogen  atoms  is  replaced  by  potassium  and  the  other  by  sodium. 

*  "  Take  of  Carbonate  of  Sodium  twelve  troyouncea  ;  Bitartrnte  of  Potassium,  in  fine  powder,  six- 
teen troyoiincea  ;  Boiling  Water  five  pints.  Dissolve  the  Carbonate  of  Sodium  in  the  Water,  and 
gradually  add  the  Bitartrate  of  Potassium.  Filter  the  solution,  and  evaporate  until  a  pellicle 
begins  to  form ;  then  set  it  aside  to  crystallize.  Pour  off  the  mother-Wiiter,  and  dry  the  crystals 
on  bibulous  paper.  Lastly,  evaporate  the  mother-water,  that  it  may  furnish  more  crystals."  U,  S. 
1870. 


PART  I.  Potassii  Sodii  et  Tartras.  1169 

The  theory  of  its  formation  is  very  simple,  being  merely  the  replacement  of  the 
hydrogen  in  the  bitartrate  of  potassium  by  the  sodium  of  the  carbonate  of  sodium, 
the  carbonic  acid  of  which  escapes  with  effervescence.  The  quantities  of  the  mate- 
rials for  mutual  saturation  are  286  parts  of  carbonate  and  376  of  bitartrate,  or  one 
mol.  of  crystallized  sodium  carbonate  to  two  mols.  of  the  acid  tartrate.  This  gives 
the  ratio  of  3  to  395.  The  proportion  adopted  in  the  U.  S.  1870  and  Br.  Pharma- 
copoeias is  as  3  to  4,  which  is  very  near  the  theoretical  quantities.  As  the  salts  em- 
ployed are  apt  to  vary  in  composition  and  purity,  the  carbonate  from  the  presence 
of  more  or  less  water  of  crystallization,  and  the  bitartrate  from  containing  tartrate 
of  calcium,  it  is  perhaps  best  in  all  cases,  after  indicating  the  nearest  average  pro- 
portion as  a  general  guide,  to  present  to  the  operator  the  alternative  of  using  the 
cream  of  tartar  to  the  point  of  exact  saturation. 

Properties.  Tartrate  of  potassium  and  sodium  is  in  the  form  of  "  colorless,  trans- 
parent, rhombic  crystals,  slightly  efflorescent  in  dry  air,  or  a  white  powder,  odorless, 
having  a  cooling,  mildly  saline  and  slightly  bitter  taste,  and  a  neutral  reaction.  Solu- 
ble in  25  parts  of  water  at  15°  C.  (59°  F.),  and  very  soluble  in  boiling  water  ;  almost 
insoluble  in  alcohol.  When  rapidly  heated  to  about  75°  C.  (167°  F.),  the  salt 
melts  in  its  water  of  crystallization ;  at  a  higher  temperature  it  dries,  then  chars, 
evolves  inflammable  vapors  having  the  odor  of  burnt  sugar,  and,  on  moderate  igni- 
tion, leaves  a  blackened  residue  of  an  alkaline  reaction,  strongly  effervescing  with 
acids,  and  imparting  to  a  non-luminous  flame  an  intense  yellow  color,  which  appears 
red  when  observed  through  a  blue  glass.  A  concentrated  aqueous  solution  of  the 
salt  yields  a  white,  crystalline  precipitate  on  the  addition  of  acetic  acid.  With  test- 
solution  of  nitrate  of  silver  it  yields  a  white  precipitate  which  becomes  black  on 
boiling."  L^.  S.  As  it  is  sometimes  largely  adulterated  with  sulphate  of  sodium 
(F.  Mahla,  A.  J.  P.,  1868,  p.  518),  it  is  best  to  test  it  with  barium  chloride.  When 
the  salt  is  exposed  to  a  strong  heat,  it  blackens,  and  gives  out  inflammable  gases  with 
the  odor  of  burnt  sugar ;  the  tartaric  acid  being  destroyed,  and  a  mixture  of  the 
carbonates  of  potassium  and  sodium  left.  It  sometimes  contains  tartrate  of  calcium, 
which  may  be  removed  by  solution  and  crystallization  ;  but  when  the  crystals  are 
large  and  well  defined,  it  may  be  assumed  to  be  pure.  It  is  incompatible  with  most 
acids,  and  with  all  acidulous  salts  except  bitartrate  of  potassium.  It  is  also  decom- 
posed by  the  acetate  and  subacetate  of  lead,  by  the  soluble  salts  of  calcium,  and  by 
those  of  barium,  unless  the  solution  of  the  tartrate  be  considerably  diluted.  The 
way  in  which  acids  act  in  decomposing  it,  is  by  combining  with  the  sodium,  and 
throwing  down  bitartrate  of  potassium  as  a  crystalline  precipitate.  This  double 
salt  was  discovered  by  Seignette,  an  apothecary  of  Rochelle,  and  hence  is  frequently 
called  Seignette  s  salt,  or  Rochelle  salt. 

Composition,  f^ests,  etc.  Tartrate  of  potassium  and  sodium  consists  of  the  tar- 
taric acid  group  C\H^Og.  which  is  dibasic,  in  combination  with  one  atom  of  potas- 
sium and  one  of  sodium  148 -f-  39  -\-  23  1=210,  together  with  4  mols.  of  water 
72  n=  282.  "  A  dilute,  aqueous  solution  should  yield  no  precipitate  with  test- 
solution  of  oxalate  of  ammonium  (abs.  of  calcium).  On  adding  nitric  acid  to  a 
dilute,  aqueous  solution  of  the  salt,  until  the  precipitate  first  formed  is  redissolved. 
the  resulting  solution  should  yield  no  precipitate  with  test-solution  of  chloride  of 
barium  (sulphate),  and  at  most  only  a  cloudiness  with  test-solution  of  nitrate  of 
silver  (limit  of  chloride).  A  portion  heated  with  potassa  should  not  give  off  vapor 
of  ammonia.  If  3-525  Gm.  of  Tartrate  of  Potassium  and  Sodium  are  ignited  until 
gases  cease  to  be  evolved,  the  alkaline  residue  should  require  for  complete  neutral- 
ization not  less  than  25  C.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding 
to  100  per  cent,  of  crystallized  Tartrate  of  Potassium  and  Sodium)."  U.  S.  "  One 
hundred  and  forty-one  grains  of  it,  heated  to  redness  till  gases  cease  to  be  evolved, 
leave  an  alkaline  residue  which  requires  for  neutralization  1000  grain-measures  of 
the  volumetric  solution  of  oxalic  acid."  Br. 

Medical  Properties  and  Uses.  This  salt  is  a  mild,* cooling  purgative,  well  suited 
to  delicate  and  irritable  stomachs,  being  among  the  mildest  and  least  unpalatable  of 
the  neutral  salts.  As  it  is  not  incompatible  with  tartar  emetic,  it  may  be  associated 
with  that  salt  in  solution.     It  is  an  ingredient  in  the  effervescing  aperient  called 
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Seidlitz  powders.  (See  Piilvis  Effervescens  Composifus.')  The  dose  as  a  purge  is 
from  half  an  ounce  to  an  ounce  (15-5-31-1  Gm.).  Given  in  small  and  repeated 
doses  it  does  not  purge,  but  is  absorbed  and  renders  the  urine  alkaline.  (Millon  and 
Laveran,  Journ.  de  Pharm.,  3e  ser.,  vi.  222.) 

Tartrate  of  potassium  and  magnesium,  formed  by  saturating  cream  of  tartar  with 
carbonate  of  magnesium,  has  been  proposed  by  M,  Maillier  as  a  safe  and  pleasant 
purgative.  {Journ.  de  Pharm.,  xiii.  252.) 

Off.  Prep.  Pulvis  Eflfervescens  Compositus,  U.  S. 

POTASSII  FERROCYANIDUM.  TJ.  8.  Ferrocyanide  of  Potassium. 
(po-tXs'si-i  fek-bo-cy-an*i-dum.) 

Ki  Fe(CN)6.  3H2  O  ;  431«9.         *  Kj  Fe  (d  N)3.  3H0  ;  210-95. 

"  Ferrocyanide  of  Potassium  should  be  kept  in  well-closed  vessels."  U.S.  "A  salt 
obtained  by  fusing  animal  substances,  such  as  the  cuttings  of  horns,  hoofs,  and 
skins,  with  carbonate  of  potash  in  an  iron  pot,  lixiviating  the  crude  product  with 
water,  and  purifying  the  salt  by  crystallization."  Br. 

Fotassse  Frassias  Flava,  Br.,  Yellow  Prussiate  of  Potash;  Kalium  Ferrocj'anatum.  P.O.; 
Kaliuin  Borussicum,  Cyanuretum  Ferroso-potassicum ;  Ferrocyanuret  of  Potassium,  Ferroprussiate 
of  Potassa,  Prussiate  of  Potassa;  Proto-cyanure  jaune  de  Fer  et  de  Potassium,  Prussiate  jaune  de 
Potasse,  Ferrocyanure  de  Potassium,  Fr.;  Cyaneisenkalium,  Ferrocyankalium,  Gelbes  Blutlaugen- 
salz,  G. 

It  is  the  yellow  double  cyanide  of  potassium  and  iron,  the  salt  from  which  cyanide 
of  potassium  is  obtained  by  calcination  at  a  low  red  heat. 

Ferrocyanide  of  potassium  is  prepared  on  the  large  scale  by  heating  animal  mat- 
ters, such  as  dried  blood,  hoofs,  chips  of  horn,  woollen  rags,  old  leather,  the  refuse 
of  tallow-chandlers  called  greaves,  and  other  substances  rich  in  nitrogen,  with  the 
pearlash  of  commerce  and  scrap  iron,  in  an  egg-shaped  iron  pot  called  a  shell,  ladling 
out  the  pasty  mass  called  the  melt,  and,  after  it  has  cooled  sufficiently,  dissolving  it 
in  water,  and  evaporating  the  solution  so  that  crystals  may  form.  The  melt,  while 
still  hot,  contains  cyanide  of  potassium  only,  the  ferrocyanide  being  produced  solely 
by  the  action  of  the  water.  The  best  temperature  for  making  the  solution  is  be- 
tween 70°  C.  and  80°  C.  (158°  F.  and  176°  F.);  and  the  conversion  of  the  cyanide 
into  the  ferrocyanide  is  facilitated  by  the  presence  of  finely  divided  amorphous  sul- 
phide of  iron,  and  of  caustic  potassa.  (A.  Reimann,  Ghem.  Gaz.,  Jan.  1,  1855.) 

Some  years  ago  this  salt  was  manufactured  by  a  process  which  dispensed  with  the 
use  of  animal  matter  ;  the  necessary  nitrogen  being  obtained  by  a  current  of  atmos- 
pheric air.  Fragments  of  charcoal,  impregnated  with  30  per  cent,  of  carbonate  of 
potassium,  were  heated  to  a  white  heat  in  a  cylinder,  through  which  a  current  of 
air  was  drawn  by  a  suction-pump.  This  process  is  understood  to  have  succeeded  in 
a  chemical  sense,  but  failed  on  the  score  of  economy,  chiefly  from  the  circumstance 
that  the  necessary  fire-clay  tubes  could  not  be  made  to  resist  the  combined  action  of 
the  alkali  and  heat.  The  process  of  Richard  Brunnquell  consists  in  passing  ammo- 
nia through  tubes,  filled  with  charcoal  and  heated  to  redness,  so  as  to  form  cyanide 
of  ammonium,  and  converting  this  into  ferrocyanide  of  potassium  by  contact  with 
solution  of  potash  and  suitable  iron  compounds.  {Ghem.  Gaz.,  Nov.  1,  1856.) 

Properties.  Ferrocyanide  of  potassium  is  in  "  large,  coherent,  lemon-yellow, 
translucent  and  rather  soft,  four-sided  prisms  or  tablets,  slightly  efflorescent  in  dry 
air,  odorless,  having  a  sweetish  and  saline  taste,  and  a  neutral  reaction.  Soluble  in 
4  parts  of  water  at  15°  C.  (59°  F.),  and  in  2  parts  of  boiling  water  ;  insoluble  in 
alcohol.  When  gently  heated,  the  salt  becomes  white;  and  at  100°  C.  (212°  F.), 
it  becomes  anhydrous,  losing^  12-8  per  cent,  of  its  weight.  The  aqueous  solution 
yields  a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bi- 
tartrate  of  sodium,  a  (Jark  blue  precipitate  with  ferric  salts,  a  bluish  white  precipi- 
tate, gradually  turning  darker,  with  ferrous  salts,  a  red-brown  precipitate  with  salts 
of  copper,  and  a  white  one  ^ith  acetate  of  lead.  A  concentrated  aqueous  solution 
of  the  salt  should  not  efi"ervesce  on  the  addition  of  diluted  sulphuric  acid  (abs.  of 
carbonate),  and,  when  diluted  and  acidulated  with  hydrochloric  acid,  should  not 
yield  more  than  a  trifling  precipitate  or  cloudiness  with  chloride  of  barium  (limit 
of  sulphate).     If  equal  parts  of  the  salt  and  of  nitrate  of  potassium  be  cautiously 
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deflagrated  in  a  porcelain  crucible,  the  residue  extracted  with  water,  and  to  the  fil- 
tered solution,  acidulated  with  nitric  acid,  test-solution  of  nitrate  of  silver  be  added, 
not  more  than  a  faint  white  opalescence  should  make  its  appearance  (limit  of  chlo- 
ride)." U.  S.  It  acts  but  slightly,  if  at  all,  on  turmeric  paper.  The  alkaline  re- 
action, when  it  exists,  is  probably  owing  to  the  presence  of  a  little  free  potassa. 
When  ignited,  the  insoluble  residue  amounts  to  18-7  per  cent,  of  sesquioxide  of 
iron,  resulting  from  the  oxidation  of  the  iron  of  the  salt.  It  is  characterized  by 
striking  a  deep  blue  color  with  ferric  salts,*  a  deep  brown  one  with  the  salts  of  cop- 
per, and  a  white  one  with  those  of  zinc,  the  several  precipitates  formed  being  ferro- 
cyanides  of  the  respective  metals.  Heated  with  eight  or  ten  times  its  weight  of 
concentrated  sulphuric  acid,  it  evolves  carbonic  oxide.  Half  an  ounce  of  the  salt 
yields  about  250  cubic  inches  of  the  gas.  (C  Grimm  and  G.  Ramdohr.)  ^Vhen 
boiled  with  dilute  sulphuric  acid,  it  emits  the  smell  of  hydrocyanic  acid.     Ferro- 

*  Ferri  Ferroeyanidum,  U.  S.  1870.  Ferri  Ferrocyanuretum,  U.  S.  1850;  Ferrocyanide  of  Iron. 
Ferrocyanuret  of  Iron.  Pure  Prutsian  Blue.  "  Take  of  Ferrocyanide  of  Potassium  nine  troy- 
ounces  ;  Solution  of  Tersalphate  of  Iron  a  pint ;  Water  three  pints.  Dissolve  the  Ferrocyanide  of 
Potassium  in  two  pints  of  the  Water,  and  add  the  solution  gradually  to  the  Solution  of  Tersulphato 
of  Iron,  previously  diluted  with  the  remainder  of  the  Water,  stirring  the  mixture  during  the  ad- 
dition. Then  filter  the  liquid,  and  wash  the  precipitate  on  the  filter  with  boiling  water  until  the 
washings  pass  nearly  tasteless.     Lastly,  dry  it,  and  rub  it  into  a  powder."  C.  S.  1870. 

In  the  above  process  the  salt  is  decomposed  by  the  gradual  addition  of  the  solution  of  ferro- 
cyanide of  potassium.  Three  mols.  of  ferrocyanide  and  two  of  ferric  sulphate  are  mutually  decom- 
posed, with  the  result  of  forming  one  mol.  of  Prussian  blue,  or  the  3-4  ferrocyanide  of  iron,  which 
precipitates,  and  six  mols.  of  sulphate  of  potassium,  which  remain  in  solution,  the  reaction  being, 
(FeK4{CX)6)3  ^  2Fe2(S04)3=  FesFe4(CX)i8  -f  GK^SO*. 

Prepariition  for  Use  in  the  Arts.  Prussian  blue  is  manufactured  on  the  large  scale  as  follows. 
A  mixture  made  of  equal  parts  of  carbonate  of  potassium  (pearlash  of  commerce)  and  of  animal  mat- 
ter, such  as  dried  blood,  hair,  the  shavings  of  horn,  etc.,  is  calcined  at  a  red  heat,  in  an  iron  vessel, 
until  it  becomes  pasty.  The  mass,  when  cold,  is  thrown,  bj-  portions  at  a  time,  into  twelve  or 
fifteen  times  its  weight  of  water,  with  which  it  is  stirred  for  half  an  hour.  The  whole  is  then  put 
upon  a  linen  filter ;  and  the  clear  solution  obtained  is  precipitated  by  a  mixed  solution  of  two  parts 
of  alum  and  one  of  ferrous  sulphate.  An  efft-rvescence  occurs,  due  principally  to  carbonic  acid; 
and  a  very  abundant  precipitate  is  thrown  down  of  a  blackish  brown  color.  This  precipitate  is 
washed,  by  decantation,  by  means  of  a  large  quantity  of  water,  which  is  removed  every  twelve 
hours.  By  these  washings,  which  last  from  twenty  to  twenty-five  days,  the  precipitate  becomes 
successively  greenish  brown,  bluish,  and  finally  deep  blue.  When  of  the  latter  color,  it  is  collected 
and  allowed  to  drain  upon  a  cloth,  after  which  it  is  divided  into  cubical  masses  and  dried. 

A  preparation  under  the  name  of  Soluble  Prussian  Blue  has  been  introduced  into  use  for  inject- 
ing anatomical  preparations  by  Schrceder  van  der  Kolk,  and  is  said  to  be  much  esteemed  for  this 
purpose.  To  obtain  it  there  must  be  a  great  excess  of  the  yellow  prussiate  of  potassa  in  concen- 
trated solution.  The  iron  should  be  in  the  state  of  sesquichloride,  in  the  proportion  of  not  more 
than  one-eighth  or  one-tenth  of  the  prussiate  employed.  After  their  mixture,  the  precipitate  ia 
washed  with  water  till  it  begins  to  become  blue,  when  it  is  expressed  and  dried  in  the  air.  On  the 
small  scale  it  may  be  economically  obtained  in  the  following  manner.  Take  solutions  of  the  prus- 
siate containing  217  grammes  to  the  litre  of  water,  and  of  the  sesquichloride  containing  one  part 
of  the  solid  salt  in  10  parts  of  water.  Then,  taking  equal  volumes  of  the  two  solutions,  add  to  each 
one  twice  its  volume  of  a  cold  concentrated  solution  of  sulphate  of  sodium,  and  mix  the  solutions. 
Put  on  a  filter,  and  treat  as  directed  above.  The  product  dried  in  the  air  is  perfectly  soluble,  and 
admirably  adapted  for  injection.  (Journ.  de  Pharm.,  4e  sen,  iv.  238.)  For  other  formula  for  Solu- 
ble Prussian  Blue,  see  Ibid.,  4e  s^r.,  xix.  227. 

Properties.  Pure  Prussian  blue  is  a  taisteless  powder,  insoluble  in  water  and  alcohol,  and  having  a 
rich  deep  blue  color.  It  is  insoluble  in  dilute  acids,  decomposed  by  fuming  nitric  acid,  and  dissolved 
without  decomposition  by  strong  sulphuric  acid,  forming  a  white  mass  of  the  consistence  of  paste, 
from  which  the  Prussian  blue  may  be  precipitated  unchanged  by  water.  Concentrated  hydrochloric 
acid  decomposes  it,  dissolving  sesquioxide  of  iron,  and  liberating  hydroferrocyanic  acid  (HjCfy). 
Boiled  with  red  oxide  of  mercury,  it  generates  mercuric  cyanide.  (See  Hydrargyri  Cyonidum.)  By 
the  contact  of  a  red-hot  body,  it  takes  fire  and  burns  slowly,  leaving  a  residue  of  sesquioxide  of  iron. 
When  it  is  heated  in  close  vessels,  water,  hydrocyanic  acid,  and  carbonate  of  ammonium  are  evolved, 
and  carbide  of  iron  is  left.  Its  composition  has  been  given  above.  The  Prussian  blue  of  com- 
merce was  discovered  by  accident,  in  1710,  by  Diesbach.  a  preparer  of  colors  at  Berlin.  It  has  the 
same  general  properties  as  the  pure  substance.  It  occurs  in  small  rectangular  masses,  which  are 
heavier  than  water,  and  have  a  fracture  presenting  a  bronzed  appearance.  Besides  the  constituents 
of  pure  Prussian  blue,  it  always  contains  uncombined  sesquioxide  of  iron,  and  a  portion  of  alumina, 
derived  from  the  alum  employed  in  its  manufacture,  which  serves  to  give  it  body  as  a  pigment. 
These  substances  may  be  detected  by  boiling  the  pigment  with  dilute  hydrochloric  acid,  and  pre- 
cipitating the  filtered  solution  with  ammonia.  Pure  Prussian  blue,  treated  in  this  manner,  yields 
no  precipitate. 

Medical  Properties.  Prussian  blue  is  deemed  a  tonic,  febrifuge,  and  alterative,  but  is  at  present 
very  rarely  used.  It  is  sometimes  employed  as  an  application  to  ill-conditioned  ulcers,  mixed  with 
simple  ointment  in  the  proportion  of  a  drachm  to  the  ounce.  The  dose  is  from  three  to  five  grains 
(0*20  to  0*33  Om.),  repeated  several  times  a  day,  and  gradually  increased  until  some  effect  is  produced. 
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cyanide  of  potassium  consists  of  six  groups  of  the  monad  radical  cyanogen  (CN), 
saturated  by  four  potassium  atoms  and  one  atom  of  the  dyad  iron.  Thus,  K^,156 
+  Fe,  55-9  +  (CN)g,  156  =  367-9,  together  with  3H,0,  54=421-9  mol.  wt. 
The  potassium  is  more  readily  displaced  than  the  iron,  so  that  it  is  considered  as  the 
.  potassium  salt  of  an  acid  called  yerrocya?«c.  This  acid  in  the  free  state  would  be 
H^Fe(CN)g.     The  salt  is  remarkably  pure  as  it  occurs  in  commerce. 

Medical  Properties.  Judging  from  the  experiments  of  the  German  physicians, 
this  salt  possesses  but  little  activity,  and  it  is  very  rarely  used  in  medicines.  Callies, 
as  quoted  by  Pereira,  found  the  commercial  salt  slightly  poisonous,  but  the  pure  salt 
unproductive  of  harm  in  the  dose  of  several  ounces.  It  should  be  borne  in  mind 
that  it  is  the  commercial  salt  which  is  used  medicinally.  Westrumb  and  Hering 
proved  that  it  passed  with  rapidity  into  the  blood  and  urine.  The  late  Dr.  Burleigh 
!Smart,  of  Kennebec,  Maine,  found  it  to  possess  active  medical  properties.  {Am. 
Joarn.  of  Med.  Sci,  xv.  362.)  Its  primary  effect  was  that  of  a  sedative,  diminish- 
ing the  fulness  and  frequency  of  the  pulse,  and  allaying  pain  and  irritation.  It 
acted  also,  under  favorable  circumstances,  as  a  diaphoretic  and  astringent,  but,  as 
a  diaphoretic,  only  in  cases  attended  with  excessive  vascular  action,  and  increased 
heat  of  skin.  As  an  astringent,  its  power  was  most  conspicuous  in  the  colliquative 
sweats  of  chronic  bronchitis  and  phthisis.  The  same  power  was  evinced  in  several 
cases  of  leucorrhoea.  It  sometimes  produced  ptyalism,  unattended,  however,  by 
swelling  of  the  salivary  glands  or  fetor  of  the  breath.  Its  properties  as  an  anodyne 
and  sedative  rendered  it  applicable  to  cases  of  neuralgic  pains  and  hooping-cough, 
in  which  diseases,  especially  the  latter.  Dr.  Smart  found  it  useful.  When  given  in 
an  overdose,  it  occasioned  vertigo,  coldness,  and  numbness,  with  a  sense  of  gastric 
sinking.  The  form  of  administration  which  Dr.  Smart  preferred  was  that  of  solu- 
tion, in  the  proportion  of  two  drachms  to  the  fluidounce  (7-8  Gra.— 30  C.c)  of 
water.  Of  this  the  dose  for  ap.  adult  is  from  30  to  45  drops  (1-9-2-8  Co.),  equiva- 
lent to  from  10  to  15  grains  (0-65-1  Gm.)  of  the  salt,  repeated  every  four  or  six 
hours. 

This  salt  is  manufactured  on  a  large  scale,  chiefly  for  the  use  of  dyers  and  calico- 
printers.  In  pharmacy  it  is  employed  to  prepare  diluted  hydrocyanic  acid,  Prussian 
blue,  and  the  cyanides  of  potassium  and  silver. 

Off.  Prep.  Acidum  Hydrocyanicum  Dilutum,  U.  S. 

POTASSU  HYPOPHOSPHIS,  U.S.     Hypophosphiie  of  Potassium. 

KH2PO2;  104.  (PO-TAS'SI-i  HY-PO-PHOS'PHIS.)  KO,  2H0,  PO ;  104. 

Kali  Hypophosphorosum,  Hypophosphis  Potassicus,  s.  Kalicus;  Hypophosphite  de  Potasse,  Fr.; 
Unterphosphorigsaures  Kali,  G. 

This  salt  is  prepared  by  mixing  solutions  of  hypophosphite  of  calcium  and  granu- 
lated carbonate  of  potassium,  in  the  proportion  of  six  ounces  of  the  former  dissolved 
in  four  pints  of  water,  to  5-75  ounces  of  the  latter  in  half  a  pint.  As  a  result  of 
double  decomposition  between  the  two  salts,  carbonate  of  calcium  and  hypophos- 
phite of  potassium  are  formed ;  the  former  being  precipitated,  and  the  latter  held 
in  solution.  The  carbonate  of  calcium  is  removed  by  filtration,  and  the  clear  solu- 
tion is  evaporated  till  a  pellicle  forms,  after  which  it  is  constantly  stirred,  with  con- 
tinuance of  the  heat,  until  the  salt  granulates.  The  heat  employed  in  the  evaporation 
should  be  kept  considerably  below  100°  C.  (212°  F.),  for  fear  of  explosion.  If  the 
salt  is  required  quite  pure,  it  should  be  dissolved  in  the  granulated  state,  in  officinal 
alcohol,  and  the  solution  evaporated  to  a  syrupy  consistence,  and  then  set  aside  to 
crystallize.  The  hypophosphite  of  calcium  may  be  prepared  by  a  formula  given 
under  the  head  of  hypophosphite  of  calcium. 

"  Hypophosphite  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Properties.  Hypophosphite  of  potassium,  according  to  the  Pharmacopeeia,  is  in 
"  white,  opaque,  confused-crystalline  masses,  or  a  white,  granular  powder,  very  de- 
liquescent, odorless,  having  a  sharp,  saline,  slightly  bitter  taste,  and  a  neutral  reaction. 
Soluble  in  0-6  part  of  water  and  in  7-3  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0-3  part 
of  boiling  water  and  in  3*6  parts  of  boiling  alcohol.  When  heated  in  a  dry  test-tube, 
the  salt  loses  adhering  moisture,  then  evolves  a  spontaneously  inflammable  gas  (phos- 
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phoretted  hydrogen),  burning  with  a  bright,  yellow  flame.  On  triturating  or  heating 
the  salt  with  an  oxidizing  agent,  the  mixture  will  explode.  The  aqueous  solution  of 
the  salt  yields  a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution 
of  bitartrate  of  sodium.  With  test-solution  of  nitrate  of  silver  it  yields  a  white  pre- 
cipitate which  rapidly  turns  brown  and  black,  separating  metallic  silver.  Acidulated 
with  hydrochloric  acid  and  added  to  excess  of  test-solution  of  mercuric  chloride,  it 
first  produces  a  white  precipitate  of  calomel,  and,  on  further  addition,  causes  the 
separation  of  metallic  mercury.  The  aqueous  solution  of  the  salt  should  not  effer- 
vesce on  the  addition  of  an  acid  (abs.  of  carbonate),  and  should  not  be  precipitated 
or  rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (abs.  of  calcium).  When 
acidulated  with  hydrochloric  acid,  it  should  not  produce  a  white  precipitate  or  cloudi- 
ness with  test-solution  of  chloride  of  barium  (sulphate).  On  mixing  the  aqueous 
solution  with  test-solution  of  magnesium,  not  more  than  a  slight  cloudiness  should 
make  its  appearance  (limit  of  phosphate)."  U.  S.  Its  composition  is  represented  by 
the  formula  KH.PO,.* 

Medical  Properties  and  Uses.  This  salt  was  brought  into  notice  a  few  years 
since,  along  with  several  other  hyjyophosphites,  as  those  of  calcium,  sodium,  ammo- 
nium, etc.,  in  consequence  of  their  supposed  efficiency  in  the  introduction  of  phos- 
phorus into  the  system,  in  cases  in  which  this  element  might  be  thought  to  be  deficient. 
Upon  this  principle  they  were  recommended  by  Dr.  Churchill,  of  Paris,  in  the  treat- 
ment of  phthisis,  and  came  into  extensive  employment ;  but  experience  has  hardly 
confirmed  the  first  favorable  impression  of  their  usefulness  in  this  complaint.  There 
seem,  however,  to  be  good  grounds  for  their  application  to  diseases  attended  with 
deficiency  of  nerve-power  from  debility  of  the  brain,  and  in  certain  scrofulous  affec- 
tions of  children,  especially  those  connected  with  a  disordered  condition  of  the  bones. 
The  dose  of  the  hypophosphite  of  potassium  is  for  adults  from  ten  to  thirty  grains 
(0-65-1 -95  Gm.)  three  times  a  day,  and  may  be  given  dissolved  in  water,  or  in  the 
form  of  syrup. 

Off.  Prep.  Syrupus  Hypophosphitum,  U.  S. 

POTASSII  lODIDUM.  U.S.,  Br.     Iodide  of  Potassium. 

KI;  165*6.  (PO-TXS'SI-I  I-5n'I-DUM.)  KI;   165-6. 

"  Iodide  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Kaliuiu  lodatum,  P.G.;  Kali  Hydriodicum,  loduretum  Potassicum,  s.  Ealicum ;  lodure  de  Po- 
tassium, Fr.;  Jodkalium,  G. 

No  process  is  given  in  the  present  U.  S.  Pharmacopoeia.  That  of  U.  S.  1870 
did  not  differ  essentially  from  the  British. 

''  Take  of  Solution  of  Potash  one  gallon  [Imperial  measure]  ;  Iodine  twenty-nine 
ounces  [avoirdupois],  or  a  sufficiency  ;  Wood  Charcoal,  in  fine  powder,  three  ounces 
[avoird.].  Put  the  Solution  of  Potash  into  a  glass  or  porcelain  vessel,  and  add  the 
Iodine  in  small  quantities  at  a  time  with  constant  agitation,  until  the  solution  ac- 
quires a  permanent  brown  tint.  Evaporate  the  whole  to  dryness  in  a  porcelain  dish, 
pulverize  the  residue,  and  mix  this  intimately  with  the  Charcoal.  Throw  the  mixture, 
in  small  quantities  at  a  time,  into  a  red-hot  iron  crucible,  and,  when  the  whole  lias 
been  brought  to  a  state  of  fusion,  remove  the  crucible  from  the  fire  and  pour  out  its 
contents.  When  the  fused  mass  has  cooled,  dissolve  it  in  two  pints  [Imp.  Meas.]  of 
boiling  distilled  water,  filter  through  paper,  wash  the  filter  with  a  little  boiling  distilled 
water,  unite  the  liquids,  and  evaporate  the  whole  till  a  film  forms  on  the  surface.  Set 
it  aside  to  cool  and  crystallize.  Drain  the  crystals,  and  dry  them  quickly  with  a  gentle 
heat.  More  crystals  may  be  obtained  by  evaporating  the  mother- liquor  and  cooling. 
The  salt  should  be  kept  in  a  stoppered  bottle."  Br. 

*  Hypophnsphorons  Acid,  HPH2O2.  66, — 50  per  cent,  solution, — may  be  made  by  dissolving  5J 
ounces  av.  of  hypophosphite  of  calcium,  and  15J  ounces  av.  of  acetate  of  lead,  each,  in  a  pint 
and  a  half  of  distilled  water,  and  mixing  the  solutions.  The  precipitated  hypophosphite  of  lead 
is  washed  with  a  small  quantity  of  distilled  water,  then  suspended  in  eight  fluidounces  of  waier, 
and  sulphuretted  hydrogen  passed  through  until  the  precipitate  is  entirely  decomposed.  The  liquid 
is  then  filtered,  the  precipitate  washed  with  a  small  quantity  of  water,  and  the  filtrate  and  wash- 
ings evaporated  at  a  low  heat  until  all  odor  of  sulphuretted  hydrogen  is  dissipated.  When  cool, 
sufficient  distilled  water  is  added  to  make  the  whole  weigh  8  ounces  (av.). 
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An  aqueous  solution  of  potassa  is  treated  with  iodine  in  slight  excess.  The  result 
of  thus  saturating  potassa  with  iodine  is  the  formation  of  two  salts,  iodide  and  iodate 
of  potassium.  Six  atoms  of  iodine  react  with  six  mols.  of  potassa,  and  there  are 
formed  five  mols.  of  iodide  of  potassium,  and  one  of  iodate  of  potassium,  6K0H  -|- 
(I^)  =  SKI  -|-  KIO3  +  SHjO.  By  evaporating  the  solution  to  dryness  the  mixed 
salts  are  obtained;  and,  if  the  dry  mass  be  exposed  to  a  red  heat,  the  iodate  will  be 
converted  into  iodide  of  potassium,  thus  removing  this  impurity  from  the  iodide. 
In  the  formula  the  mixed  salts,  towards  the  close  of  their  evaporation  to  dryness, 
are  directed  to  be  mixed  with  powdered  charcoal,  according  to  the  plan  of  Mr. 
Scanlan,  which  facilitates  the  deoxidation  of  the  iodate.  This  being  accomplished 
by  a  dull  red  heat,  the  iodide  of  potassium  is  dissolved  out  of  the  mass,  and  the 
solution  is  set  aside  to  crystallize. 

In  the  old  Ed.  and  Dubl.  processes  the  first  step  was  to  form  iodide  of  iron  in 
solution,  precisely  as  is  done  in  the  formula  for  that  compound ;  and  the  second  to 
decompose  it  by  carbonate  of  potassium,  which  gave  rise  to  iodide  of  potassium  in 
solution,  and  a  precipitate  of  ferrous  carbonate.  The  solution  of  iodide  of  potassium 
was  separated  by  filtration  and  washing  from  the  precipitated  carbonate,  and  evapo- 
rated to  dryness.  The  dry  salt  was  then  freed  from  iron  and  other  impurities  by 
solution  in  boiling  water  or  alcohol,  filtration,  and  crystallization.  Messrs.  T.  and 
H.  Smith,  of  Edinburgh,  instead  of  washing  the  precipitate,  prefer  the  plan  of 
pressing  it  strongly  in  a  cloth,  in  order  to  extract  the  remains  of  the  solution.  The 
mass  left  is  broken  up  in  a  portion  of  distilled  water  equal  to  about  two-thirds  of  the 
weight  of  the  iodine  employed,  and  pressed  a  second  time.  Proceeding  thus,  less 
water  is  used,  and  less  evaporation  is  necessary.  The  solution  obtained  by  them  is 
evaporated  to  dryness,  and  the  dry  salt  is  carefully  fused  in  an  iron  pot,  in  order  to 
free  it  from  color.  It  is  then  dissolved,  and  the  solution,  by  filtration,  concentra- 
tion, and  cooling,  furnishes  a  perfectly  pure  iodide  nearly  to  the  last.*  According 
to  E.  Schering,  the  following  three  methods  are  now  in  actual  use  for  the  manufacture 
of  potassium  iodide  on  the  large  scale.  1.  Decomposition  of  barium  iodide  (obtained 
from  barium  sulphide  and  iodine)  with  potassium  sulphate.  2.  Introduction  of 
iodine  into  caustic  potassa  ;  evaporation  to  dryness,  and  fusion  with  carbon,  in  order 
to  reduce  iodate.  3.  Decomposition  of  ferroso-ferric  iodide  with  potassium  carbonate. 
Satisfactory  results  can  be  obtained  by  any  of  these  methods,  and  the  choice  must 
be  determined  by  local  considerations.  {N.  R.,  July,  1879.) 

Properties.  Iodide  of  potassium,  sometimes  incorrectly  called  hydriodate  of 
potassa^  is  in  "  colorless,  translucent,  cubical  crystals,  slightly  deliquescent,  having 
a  peculiar,  faint  odor,  a  pungent,  saline,  afterward  somewhat  bitter  taste,  and  a 
neutral  reaction.  Soluble  in  08  part  of  water  and  in  18  parts  of  alcohol  at  15°  C. 
(59°  F.)  ;  in  05  part  of  boiling  water  and  in  6  parts  of  boiling  alcohol.  The 
commercial  salt  generally  appears  in  white,  opaque  crystals,  having  a  faintly  alkaline 
reaction ;  but  single  crystals  laid  upon  moistened  red  litmus  paper  should  not  at 
once  produce  a  violet-blue  stain  (abs.  of  more  than  about  01  per  cent,  of  alkali). 
At  a  dull  red  heat,  the  salt  melts  without  losing  weight.  At  a  full  red  heat,  it  is 
slowly  volatilized  without  decomposition.  The  aqueous  solution  of  the  salt  yields 
a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bitartrate 
of  sodium.  If  disulphide  of  carbon  be  poured  into  a  solution  of  the  salt,  then 
chlorine  water  added  drop  by  drop,  and  the  whole  agitated,  the  disulphide  of  carbon 
will  acquire  a  violet  color."  U.  S.  According  to  the  Messrs.  Smith,  of  Edinburgh, 
it  is  not  at  all  deliquescent  when  perfectly  pure.  It  generally  crystallizes  in  cubes. 
If  solution  of  iodide  of  potassium  be  mixed  with  solution  of  starch,  and  a  minute 
solution  of  chlorine  be  added,  a  blue  color  will  be  produced  ;  the  chlorine  combining 
with  the  potassium  and  thus  liberating  the  iodine,  which  forms  a  blue  compound 
with  starch.     Its  solution  is  decomposed  by  the  addition  of  a  few  drops  of  sul- 

*  According  to  the  method  of  E.  Sonstadt,  iodide  of  potassium  is  prepared  directly  from  the 
mother-liquors  of  kelp  by  converting  the  alkaline  iodides  into  iodates  by  means  of  chlorine  or  per- 
manganate of  potassium,  precipitating  the  iodic  acid  by  a  soluble  barium  salt,  heating  the  pre- 
cipitate with  solution  of  sulphate  of  potassium,  drying  up  and  melting  the  resulting  iodate  of 
potassium  solution,  and  crystallizing  its  solution  from  the  iodide  of  potassium  thus  obtained. 
\Ghem.  Nctos,  xxvi.  182.) 
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phuric  acid,  hydriodic  acid  being  generated,  which  speedily  undergoes  decomposi- 
tion, with  evolution  of  iodine  ;  and,  if  starch  be  added  after  the  lapse  of  a  few 
minutes,  a  blue  color  is  produced.  The  starch  test  will  not  give  the  characteristic 
blue  color  immediately,  if  added  simultaneously  with  the  acid,  unless  the  iodide  of 
•potassium  contains  iodate  of  potassium,  which  impurity  causes  an  immediate  liber- 
ation of  iodine.  The  blue  color  being  produced  by  the  starch  and  acid,  if  simul- 
taneously added,  is,  therefore,  a  sign  of  impurity.  A  very  delicate  test  for  iodide 
of  potassium,  and  other  soluble  iodides,  is  that  of  M.  Grange.  It  consists  in  pouring 
a  little  of  the  liquid  to  be  examined  into  a  test-tube,  adding  a  few  drops  of  solution 
of  starch,  and  passing  through  the  mixture  a  few  bubbles  of  fuming  nitrous  acid. 
The  liquid  immediately  assumes  a  pale  rose  color,  inclining  to  violet,  if  containing 
l-200,000th  of  its  weight  of  the  iodide,  and  a  bright  blue  color,  if  l-100,000th  is 
present.  (See  page  806.)  When  tartaric  acid  is  freely  added  to  a  strong  solution 
of  the  iodide,  it  occasions  a  white  crystalline  precipitate  ;  and  the  supernatant  liquid, 
if  mixed  with  starch,  becomes  first  purple,  and  finally  blue.  Platinic  chloride 
colors  its  solution  reddish  brown,  without  causing  a  precipitate ;  chloride  of  barium 
but  slightly  affects  it ;  and  sulphate  of  iron  occasions  no  change.  The  non-action 
of  the  last  test  shows  the  absence  of  carbonate  of  potassium.  The  aqueous  solu- 
tion is  capable  of  taking  up  a  large  quantity  of  iodine,  forming  a  liquid  of  a  deep 
brown  color. 

M.  Payen  has  noticed  a  curious  effect  produced  by  iodide  of  potassium.  In  satu- 
rated solution,  this  salt  causes  in  starch  added  to  it  an  enlargement  of  its  granules  to 
twenty-five  or  thirty  times  their  original  volume,  dissolving  the  interior  substance  of 
the  granules,  and  enormously  distending  the  exterior  layer.  The  bromide  of  potas- 
sium produces  the  same  effect ;  but  the  alkaline  chlorides  cause  neither  the  enlarge- 
ment referred  to,  nor  a  solution  of  the  amylaceous  substance ;  and  if  the  saturated 
solution  of  the  iodide  be  diluted  with  three  and  a  half  volumes  of  water  or  more,  it 
is  inert  in  reference  to  starch  in  the  cold.  (Jotirn.  de  Pharm.,  4e  ser.,  ii.  373.)  M. 
Ferieres  found  that  ether  added  to  a  solution  of  iodide  of  potassium  decomposes  it, 
but  it  has  been  shown  by  the  researches  of  M.  de  Yrij  and  of  M.  Magnes-Lahens 
that  this  does  not  happen  with  pure  ether,  but  is  due  to  the  acetic  acid  which  is  de- 
veloped by  sunlight  in  ether.  (Journ.  de  Pharm.,  4e  ser.,  xvi.  107,  468  ;  xvii.  116.) 

Tests.  Exposed  to  a  dull  red  heat,  iodide  of  potassium  fuses,  and  on  cooling  con- 
cretes into  a  crystalline  pearly  mass,  without  loss  of  weight ;  but  at  a  full  red  heat  it  is 
slowly  volatilized  without  decomposition.  The  most  usual  impurities  contained  in  this 
salt  are  the  chlorides  of  potassium  and  sodium,  bromide  of  potassium,  and  carbonate 
and  iodate  of  potassium.  According  to  M.  Payen,  the  iodide  of  potassium  of  commerce 
generally  contains  carbonate  of  potassium  and  iodine  in  excess.  (Journ.  de  Pharvi., 
4e  ser.,  ii.  373.)  He  states,  however,  that  it  may  be  easily  purified  by  saturating  the 
potassa  with  hydriodic  acid,  and  then  eliminating  the  excess  of  iodine  by  sulphuretted 
hydrogen,  boiling,  rest,  and  filtration.  (Ibid.,  p.  368.)  The  presence  of  a  chloride  may 
be  determined  by  nitrate  of  silver.  This  test  will  throw  down  nothing  from  the  pure 
salt  but  iodide  of  silver,  which  is  scarcely  soluble  in  ammonia  ;  while  chloride  of  silver 
is  readily  soluble  in  it.  If  then  a  solution  of  the  iodide  be  precipitated  by  an  excess 
of  nitrate  of  silver,  and  treated  with  ammonia,  the  latter  will  dissolve  any  chloride 
which  may  have  been  thrown  down,  and  will  yield  it  again  as  a  white  precipitate  on 
being  saturated  with  nitric  acid.  If,  on  the  other  hand,  the  iodide  of  potassium  be 
pure,  the  ammonia  will  take  up  only  a  minute  quantity  of  iodide  of  silver,  and  the 
addition  of  nitric  acid  will  scarcely  disturb  the  transparency  of  the  solution.  The 
iodide  of  silver  precipitated  from  10  grains  of  iodide  of  potassium  weighs,  when  washed 
and  dried,  14-1  ojrains.  "When  acetate  of  lead  is  added  to  a  solution  of  iodide  of 
potassium,  a  yellow  precipitate  of  iodide  of  lead  is  thrown  down,  soluble  in  boiling 
water.  The  officinal  tests  are  as  follows  :  "  The  aqueous  solution  of  the  salt,  mixed 
with  gelatinized  starch  and  afterward  with  diluted  .sulphuric  acid,  should  not  at  once 
acquire  a  blue  color  (abs.  of  iodate).  If  1  Gm.  of  the  salt  be  dissolved  in  10  Co. 
of  water  of  ammonia,  then  shaken  with  a  solution  of  1-1  Gm.  of  nitrate  of  silver  in 
30  C.c.  of  water,  and  the  filtrate  be  supersaturated  with  7  C.c.  of  nitric  acid,  no 
cloudiness  should  make  its  appearance  within  ten  minutes  (abs.  of  more  than  about 
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0'5  per  cent,  of  chloride  or  bromide).  On  adding  to  1  Gm.  of  the  salt,  dissolved  in- 
30  C.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no  immediate 
cloudiness  or  precipitate  should  make  its  appearance  (limit  of  sulphate).  1  Gm.  of 
the  powdered  and  dried  salt,  when  completely  precipitated  by  nitrate  of  silver,  yields, 
if  perfectly  pure,  1-415  Gm.  of  dry  iodide  of  silver."  U.  S.  The  low  price  of  bromide 
of  potassium,  compared  with  that  of  the  iodide,  has  caused  the  former  to  be  used  to 
adulterate  the  latter.  When  bromide  of  potassium  is  sold  for  the  iodide,  the  fraud 
may  be  detected  by  the  fact  that  the  addition  of  sulphuric  acid  produces  copious 
reddish  fumes,  instead  of  the  purple  ones  arising  from  the  iodide.  Mr.  Edm.  Van 
Melckebeke  proposes  taking  advantage  of  the  fact  that  a  saturated  solution  of  one 
salt  will  still  dissolve  another  salt.  He  prepares  a  saturated  solution  of  the  bromide 
in  boiling  water,  allows  it  to  cool  and  crystallize,  and  then  filters.  To  10  cubic  centi- 
metres of  this  10  di'ops  of  -distilled  water  are  added  in  a  test-tube,  and  then  one 
grain  of  the  suspected  iodide  in  coarse  powder.  If  the  iodide  be  pure,  it  dissolves 
almost  instantly,  but  any  bromide  which  may  be  present  remains  unaffected.  i^A.  ,1. 
P.,  xliv.  248.)  Alfred  E.  Tanner  affirms  that  he  has  found  this  test  useless.  {P.  J. 
Tr.,  June,  1873,  p.  1033.)  M.  Lepage  determines  the  amount  of  the  bromide  as 
follows.  Dissolve  one  gramme  of  the  corrosive  sublimate  in  twenty  cubic  ceutiraetres 
of  water  ;  also  one  gramme  of  the  suspected  iodide  in  thirty  grammes  of  pure  water. 
Add  by  means  of  a  burette  the  former  fluid  to  the  latter  until  it  just  ceases  to  cause 
a  turbidity.  If  the  iodide  is  pure,  at  least  16  C.c.  of  the  mercurial  solution  are  re- 
quired ;  if  impure,  the  remaining  solution  will  exceed  the  volume  of  4  C.c.  in  pro- 
portion as  the  iodide  has  been  replaced  by  bromide  of  potassium.  For  this  test  it 
is  necessary  that  the  iodide  be  free  from  chloride,  carbonate,  and  iodate.  {A.  J.  P.,  xliv. 
167.)  In  order  to  detect  bromine,  M.  Personne  first  precipitates  from  an  aqueous 
solution  of  the  suspected  iodide  the  whole  of  the  iodine  as  cuprous  iodide,  by  suc- 
cessively adding,  in  excess,  a  solution  of  sulphate  of  copper,  and  aqueous  sulphur- 
ous acid,  and  then  treats  the  filtered  liquid  with  ether  and  chlorine  water,  the  whole 
being  shaken  together  and  left  at  rest.  If  bromine  be  present,  the  ether  which 
rises  to  the  surface  will  be  tinged  of  a  reddish  yellow  color.  Fresenius's  test  of 
chloride  of  gold  is,  according  to  Dr.  J.  H.  Bill,  of  the  U.  S.  Army,  very  delicate. 
The  iodine  having  been  separated  by  palladium,  and  the  excess  of  palladium  by  sul- 
phuretted hydrogen,  the  solution  supposed  to  contain  bromine,  if  treated  first  with  a 
drop  of  hydrochloric  acid,  and  then  with  a  drop  of  solution  of  chloride  of  gold, 
will,  if  bromine  be  present,  exhibit  a  decided  yellowness,  which  will  appear  more 
obviously  if  the  solution  be  compared  with  pure  water  or  a  weak  solution  of  a  chloride. 
(See  A.  J.  P.,  May,  1868,  p.  272.)  Carbonate  of  potassium  may  be  discovered 
by  lime-water,  which  causes  a  milkiness  (carbonate  of  calcium),  and  by  tincture  of 
iodine,  the  color  of  which  is  destroyed.  The  Br.  Pharmacopoeia  admits  a  slight 
degree  of  this  impurity,  directing  that  saccharated  solution  of  lime  should  only  faintly 
precipitate  the  solution.  The  iodate  may  be  detected  by  adding  a  solution  of  tartaric 
acid  to  a  solution  of  the  suspected  iodide.  Bitartrate  of  potassium  will  be  precipi- 
tated, and,  if  the  iodide  be  pure,  a  yellow  color  is  soon  developed  by  the  action  of 
the  air  on  the  liberated  hydriodic  acid ;  but,  if  any  iodate  be  present,  the  test  will 
give  rise  to  both  iodic  and  hydriodic  acids,  which,  by  their  mutual  action,  will  in- 
stantly develop  iodine. 

Mr.  William  Copney  has  pointed  out  an  excellent  test  for  detecting  carbonate  and 
iodate  of  potassium,  in  the  use  of  ferrous  iodide,  in  the  form  of  syrup  of  iodide 
of  iron,  recently  prepared.  (See  Si/ritpm  Ferri  lodidi.')  A  drop  of  the  syrup  is 
added  to  a  solution  of  the  suspected  iodide  of  potassium.  A  bluish  precipitate  indi- 
cates the  carbonate  ;  a  red  one,  the  iodate  ;  and  a  blue  precipitate,  followed  by  a  red 
one,  both  impurities.  Carbonate  of  potassium  is  generally  present  in  the  proportion  of 
from  1  to  10  per  cent.  Dr.  Christison  has  detected  74  J  per  cent.,  and  Dr.  Pereira 
as  high  as  77  per  cent.  An  adulteration  by  the  carbonate  under  10  per  cent,  does 
not  alter  the  crystalline  appearance  of  the  iodide,  but  gives  it  an  increased  tendency 
to  deliquesce.  When  it  is  greater  it  renders  the  salt  granular  and  highly  deliques- 
cent. As  iodide  of  potassium  is  soluble  in  rectified  spirit,  anything  left  undissolved 
by  that  solvent  is  impurity.  (^4.  J.  P.,  xxvi.  293.)     A  seemingly  better  method 
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is  that  of  M.  Personne,  founded  upon  the  fact  that  when  mercuric  chloride  is 
added  to  a  solution  of  the  iodide  in  just  sufficient  amount  to  form  the  iodo-hydrar- 
gyrate  the  solution  remains  clear ;  but  on  the  further  addition  of  the  minutest 
quantity  of  the  chloride  a  persistent  reddish  or  rose-colored  precipitate  is  formed. 
He  prepares  the  titrating  solution  by  dissolving  1355  grammes  of  the  mercuric 
chloride  and  8  to  10  grammes  of  common  salt  in  200  to  250  grammes  of  distilled 
water,  and  then  adding  sufficient  distilled  water  to  make  the  whole  measure  one  litre ; 
10  cubic  centimetres  of  this  equal  04355  of  the  chloride.  Of  the  iodide  to  be 
tested  3'32  grammes  are  dissolved  in  sufficient  water  to  make  exactly  100  cubic 
centimetres.  The  titration  is  performed  by  putting  10  cubic  centimetres  of  this 
in  a  beaker  glass,  and  adding  from  a  burette,  drop  by  drop,  the  mercurial  liquid, 
keeping  the  beaker  in  a  constant  agitation  by  means  of  the  gyratory  movement  with 
the  hand.  When  the  red  color  appears  the  titration  is  complete.  If  the  iodide 
be  pure,  10  cubic  centimetres  of  the  mercurial  solution  will  have  been  used  ;  if  only 
8  C.c.  have  been  used,  it  is  known  that  the  iodide  only  contains  80  per  cent,  of  the 
pure  salt ;  9  C.c.  indicate  90  per  cent. ;  7  C.c,  70  per  cent.,  and  so  on.  The  presence 
of  bromide,  chloride,  or  carbonate  of  potassium  is  said  not  to  interfere  with  this 
test.  (Journ.  de  Pharm.,  Janv.  1875,  p.  5.)  Iodide  of  potassium  contains  no  water 
of  crystallization. 

According  to  M.  Payen,  a  saturated  solution  of  iodide  of  potassium,  which  will 
evince  signs  of  decomposition  by  becoming  orange-yellow,  in  the  presence  of  atmos- 
pheric air,  on  the  addition  of  small  quantities  of  acetic,  nitric,  oxalic,  and  probably 
many  other  acids,  remains  unaflfected  by  these  additions  if  atmospheric  air  be  ex- 
eluded.  The  air  oxidizes  a  portion  of  the  potassium,  which  then  unites  with  the 
acid,  and  the  iodine  liberated  gives  color  to  the  solution.  {Journ.  de  Pharm.,  4e 
Ber.,  iii.  200.)  As  first  pointed  out  by  M.  Loew  (A.  J.  P.,  xlii.  80),  and  confirmed 
by  M.  Vidau  in  an  elaborate  series  of  experiments,  iodine  is  liberated  from  a  solution 
of  iodide  of  potassium  by  direct  sunlight ;  the  more  concentrated  the  solution  the 
more  energetic  is  the  action.  (Journ.  de  Pharm.,  4e  s^r.,  xx.  351.) 

Iodide  of  potassium  is  incompatible  with  calomel,  the  black  and  red  oxides  or 
mercury,  turpeth  mineral,  white  precipitate,  blue  mass,  and  metallic  mercury.  M. 
Melsens  observes  that  iodide  of  potassium,  given  in  connection  with  the  insoluble 
preparations  of  mercury,  renders  them  soluble  and  much  more  active.  (See  A.  J. 
P.,  xxvi.  222.)  With  nitrous  ether  iodide  of  potassium  reacts,  yielding,  among 
other  products,  ethyl  iodide  and  a  little  ordinary  ether.  (Juncadella,  Comptes-Ren- 
dus,  Fev.  1859,  p.  345.)  At  ordinary  temperatures  iodide  of  potassium  is  slowly 
decomposed,  with  evolution  of  iodine,  by  titrate  of  ammonium  and  boric  acid  ;  and 
at  high  temperatures,  in  a  glass  test-tube,  with  escape  of  violet  vapors,  not  only  by 
the  two  substances  just  named,  but  also  by  sulphate,  oxalate,  carbonate,  and  chloride 
of  ammonium,  sulphate,  phosphate,  nitrate,  and  borate  of  sodium,  sulphates  of  potas- 
sium and  magnesium,  nitrate  of  calcium,  chlorides  of  sodium,  potassium,  and  calcium, 
and  silicic  acid.  (Ubaldini,  Journ.  de  Pharm.,  Oct.  1859,  p.  292.)  M.  Melsens 
has  noticed  another  very  important  fact  in  relation  to  the  operation  of  iodide  of 
potassium.  When  this  salt  and  chlorate  of  potassium  are  mixed  in  solution,  no 
change  takes  place  at  ordinary  temperatures  ;  but  if  a  certain  amount  of  a  mineral 
acid  be  added  to  the  solution  of  the  mixed  salts,  a  reaction  occurs,  attended  with  the 
escape  of  iodine ;  and  evidences  are  presented  of  the  existence  of  iodic  acid  iu  the 
solution.  Now,  M.  Melsens  has  ascertained  by  experiments  on  dogs  that  neither  of 
these  salts,  if  given  separately  and  at  difi'erent  times,  produces  an  evil  effect ;  while 
if  given  together,  so  as  to  be  in  the  system  at  the  same  time,  they  act  as  a  poison, 
and  may  cause  death  in  a  few  days.  Seven  grammes  (108  grains)  of  a  mixture  of 
iodide  of  potassium  and  chlorate  of  potassium  in  equivalent  proportions,  given  daily  to 
a  dog  of  medium  size,  uniformly  proved  fatal  in  less  than  a  month,  and  often  as  early 
as  the  fifth  day.  M.  Melsens  ascribed  the  result  to  the  production  of  iodate  of 
potassium,  which  he  has  shown  to  be  a  poisonous  salt.  {A.  J.  P.,  Nov.  1866,  p. 
521  ;  from  Bullet,  de  la  Soc.  Chem.  de  Paris.)  With  the  alkaloids  iodide  of  po- 
tassium is  incompatible,  and  fatal  results  have  been  caused  by  the  iodide  of  strychnine 
crystallizing  out  of  a  prescription,  so  that  the  whole  of  it  was  taken  at  a  single  dose. 
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Medical  Properties.  The  general  therapeutic  properties  of  the  preparations  of 
iodine,  of  which  iodide  of  potassium  is  the  most  important,  have  been  given  under 
the  head  of  iodine.  By  most  practitioners  the  preparation  under  notice  is  preferred 
for  producing  the  constitutional  effects  of  iodine.  When  it  is  administered  in  large 
repeated  doses  it  produces  evidences  of  systemic  infection,  known  as  iodism.  The 
most  usual  indication  of  its  constitutional  action  is  a  pain  over  the  brow  with 
coryza ;  in  some  cases  a  mild  ptyalism  with  fetor  of  the  breath  and  slight  swelling 
of  the  gums  is  produced.  In  a  number  of  cases  it  causes  an  eruption,  sometimes 
simply  of  macula,  but  usually  of  acne.  In  unusual  conditions  of  the  system  these 
skin  affections  may  become  very  severe  and  ulcerations  result.  Thus,  Dr.  John 
O'Reilly,  of  New  York,  reports  several  cases,  in  which,  after  the  use  of  this  iodide, 
spots  liice  purpura  were  produced,  invading  first  the  face,  and  then  the  trunk  and 
extremities.  These  became  bullae,  sometimes  an  inch  in  diameter,  filled  with  a  purple 
liquid,  and  finally  sphacelated  spots  ending  in  ulcers.  Great  constitutional  disturb- 
ance coexisted,  with  swollen  tongue,  fetor,  and  salivation.  Drs.  Bumstead  {Am-. 
Jour.  Med.  Sci.,  Ixii.  101)  and  H.  C.  Wood  have  seen  similar  cases.  When  it  is 
given  in  a  too  concentrated  form,  its  local  irritant  properties  assert  themselves,  and 
severe  gastro-intestioal  irritation  or  inflammation  may  result.  The  amount  of 
iodine  which  the  individual  will  bear  varies,  but  in  those  who  have  not  been  grad- 
ually accustomed  to  its  use,  the  power  of  resisting  very  large  doses  is  strong  evidence 
of  a  syphilitic  infection. 

In  periosteal  nodes,  specific  rheumatism,  diseases  of  the  nervous  system  or  large 
viscera,  and  in  other  forms  of  advanced  secondary  or  tertiary  syphilis,  iodide  of 
potassium  acts  as  a  specific,  but  must  be  given  in  very  large  doses  and  continuously 
for  months  or  even  years.  It  is  when  the  symptoms  are  not  very  active,  or  when  evi- 
dences of  cachexia  forbid  mercurials,  that  it  is  especially  indicated.  In  1843,  MM. 
Guillot  and  Melsens  gave  iodide  of  potassium  with  advantage,  in  doses  of  from  a  drachm 
to  a  drachm  and  a  half  daily,  in  mercurial  tremors  and  lead  poisoning.  In  a  memoir 
published  in  1819,  M.  Melsens  gives  a  full  account  of  his  experiments  with  it  as  a 
remedy  for  the  affections  caused  by  mercury  and  lead.  He  effected  a  number  of 
cures  of  mercurial  tremors  and  lead  palsy ;  and,  during  the  progress  of  the  cure, 
these  metals  were  found  in  the  urine.  The  manner  in  which  the  remedy  acts,  ac- 
cording to  M.  Melsens,  is  by  rendering  the  poisonous  metal,  which  has  become  fixed 
in  the  tissues,  soluble,  first  converting  it  into  an  iodide,  and  then  dissolving  the  iodide 
formed.  This  view  is  supported  by  the  fact  that  all  the  compounds  of  mercury  and 
lead  arQ  soluble  in  iodide  of  potassium.*  The  views  and  results  of  M.  Melsens  have 
been  confirmed  by  therapeutic  trials  in  lead  poisoning  by  M.  Malherbe,  of  Nantes, 
and  by  Drs.  Parke  and  Sieveking,  of  London.  An  important  fact  observed  by  M. 
Melsens  was  that  iodide  of  potassium,  given  at  the  same  time  with  certain  com- 
pounds of  mercury,  rendered  them  more  active,  and,  when  given  after  them,  devel- 
oped an  activity  not  previously  manifested,  and  sometimes  to  such  an  extent  as  to 
occasion  serious  accidents.  This  fact  he  explained  by  referring  it  to  the  power  of 
the  iodide  to  render  the  mercurial  compounds  soluble,  in  which  state  only  are  they 
capable  of  being  eliminated  with  the  urine.  During  the  use  of  iodide  of  potassium, 
ptyalism  sometimes  occurs.  This  has  been  usually  considered  as  a  primary  effect  of 
the  remedy  ;  but  the  light  shed  on  the  subject  by  M.  Melsens  shows  that  it  may  in 
some  cases  be  a  secondary  effect,  resulting  from  the  liberation  from  the  tissues  of 
mercury  previously  taken,  which  is  thereby  enabled,  by  becoming  soluble,  to  produce 
its  constitutional  effects.  Dr.  Budd  relates  several  cases,  in  which  mercurial  ptya- 
lism came  on,  during  the  use  of  iodide  of  potassium,  in  persons  who  had  not  taken 
mercury  for  weeks  or  months  before.  It  is  probable  that  in  these  cases  the  mer- 
cury had  been  long  lying  fixed  in  the  system,  and  was  rendered  soluble  and  active 
by  the  iodide.  Every  case  in  which  prolonged  mercurial  treatment  has  been  resorted 
to  should  subsequently  be  given  a  course  with  the  iodide. 

Dr.  G.  W.  Balfour,  of  Edinburgh,  published  several  cases  of  aneurism  of  the 

*  See  the  Memoir  of  M.  Melsens,  translated  by  Dr.  Budd,  of  Bristol,  England,  in  the  Brit,  and 
For.  Medico-Ghir.  Review,  Am.  ed.,  for  Jan.  1853,  p.  157;  also  a  paper  by  Dr.  J.  W.  Corson,  in  the 
JV^.   Y.Journ.  of  Med.  for  Sept.  1853. 
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aorta,  in  which  iodide  of  potassium  was  given  in  the  dose  of  thirty  grains  twice  or 
thrice  daily,  with  apparently  great  advantage;  the  symptoms  of  the  disease  having 
not  only  been  greatly  relieved,  but  in  some  instances  having  entirely  disappeared. 
(^Edin.  Med.  Joum.,  July,  1868,  p.  33  ;  also  April,  1871,  p.  935.)  The  results  prob- 
ably were  due  to  the  aneurisms  being  of  syphilitic  origin. 

Iodide  of  potassium  has  been  used  internally  by  Dr.  A.  Beaufort  with  much  sup- 
posed advantage  in  reference  to  its  local  effects.  Being  largely  secreted  with  the 
tears,  and  to  a  certain  extent  with  the  uterine  fluids,  he  gives  it  with  a  view  to  its 
effects  on  the  passages  with  which  it  thus  comes  in  contact.  In  this  way  he  ex- 
plains the  very  good  effects  he  has  experienced  from  it  in  chronic  inflammation  of 
the  lachrymal  passages,  and  in  chronic  metritis  with  copious  leucorrhoea.  (B.  &  F. 
Med.-Chir.  Rev.,  Oct.  1868,  p.  517  ;  from  Bullet.  Gen.  de  Therap.,  Jan.  3,  1868.) 

The  dose  of  iodide  of  potassium  is  from  two  to  ten  grains  or  more  (0*13— 0*65 
Gm.).  three  times  a  day,  given  in  dilute  solution.  In  syphilitic  cases,  two,  four, 
and  even  six  drachms  (7'8-15-5-23-3  Gm.)  may  be  given  daily  with  excellent 
results.  Dr.  Buchanan,  of  Glasgow,  assures  us  that  he  has  given  the  pure  salt 
in  doses  of  half  an  ounce  (15"5  Gm.).  When  it  is  given  in  large  amounts,  care 
should  be  exercised  to  secure  free  dilution.  According  to  Dr.  Gull,  of  London,  the 
efi&ciency  of  the  remedy  is  much  increased  by  uniting  it  with  carbonate  of  ammonium, 
in  the  proportion  of  two  or  three  grains  (0-13-0-20  Gm.)  of  the  iodide  to  four  or 
five  (0-26-0-33  Gm.)  of  the  carbonate. 

Iodide  of  potassium  passes  quickly  into  the  urine,  in  which  it  may  be  detected  by 
first  adding  to  the  cold  secretion  a  portion  of  starch,  and  then  a  few  drops  of  nitric 
acid,  when  a  blue  color  will  be  produced.  It  has  been  detected  in  six  minutes  after 
having  been  swallowed.  According  to  Schottin,  it  passes  slowly  into  the  sweat. 
Taken  in  half-drachm  doses  daily,  it  did  not  appear  in  that  secretion  until  five  days 
had  elapsed. 

Iodide  of  potassium  is  employed  as  an  external  application  in  the  form  of  oint- 
ment, either  alone  or  mixed  with  iodine.  (See  Unguentum  Potassii  lodidi  and 
Unguentum  lodi.) 

Off.  Prep.  Hydrargyri  lodidum  Rubrum ;  Linimentum  lodi,  Br.;  Linimentum 
Potassii  lodidi  cum  Sapone,  Br.;  Liquor  lodi,  Br.;  Liquor  lodi  Compositus,  U.  S.; 
Tinctura  lodi,  Br.;  Unguentum  lodi,  U.  S.,  Br.;  Unguent.  Potassii  lodidi,  U.  S. 

POTASSII  NITRAS.  f/.-S.     Nitrate  of  Potasdum. 

KNO3;  101.  (PO-TiS'SI-i  Ni'TRAS.)  .  KO,  NO5:   101. 

"  KOiNOj.  Nitrate  of  potash  of  commerce,  purified,  if  necessary,  by  crystallization 
from  solution  in  distilled  water."  Br. 

Fotassae  Nitras,  Br.;  Kali  Nitricum,  P.G.;  Nitrum  Depuratum,  Sal  Petrae.  s.  Nitri,  Nitraa 
Potassicus,  s.  Kalicus;  Nitrate  of  Potash,  Nitre,  Saltpetre ;  Nitrate  de  Potasse,  Azotate  de  Potasse, 
(Nitre  prismatique),  Salpetre,  Fr.;  Salpetersaures  Kali,  Salpeter,  Kalisalpeter,  G.,  Dutch,  Dan., 
Sic;   Nitro,  It.,  Sp.,  Port. 

Nitre,  or  saltpetre,  is  both  a  natural  and  an  artificial  product.  It  occurs  in  many 
countries,  existing  in  the  soil,  on  which  it  forms  a  saline  efflorescence,  in  the  fissures 
of  calcareous  rocks,  and  in  caves.  It  has  been  found  in  different  parts  of  Europe, 
in  Egypt,  and  in  Peru ;  but  the  country  in  which  it  is  most  abundantly  produced  is 
India,  whence  the  principal  part  is  furnished  for  the  demands  of  commerce.  In  the 
United  States  it  is  found,  for  the  most  part,  in  caverns  situated  in  limestone  rock, 
called  saltpetre  caves,  where  it  is  associated  with  nitrate  of  calcium.  The  earths 
contained  in  them  are  lixiviated,  and  yield,  according  to  their  richness,  from  one  to 
ten  pounds  of  crude  nitre  to  the  bushel.  These  caves  are  particularly  numerous  in 
Kentucky,  and  furnished  a  large  proportion  of  the  nitre  consumed  in  the  United 
States  during  the  last  war  with  England.  According  to  Mr.  E.  S.  Wayne,  of  Cin- 
cinnati, nitre  earth  exists  near  Nashville,  Tenn.,  which  yields  15  per  cent,  of  nitre, 
and  is  said  to  be  sufficiently  abundant  to  supply  the  demand  of  the  United  States. 
In  Bradford  County,  Penn.,  a  solid,  uncrystalline  deposit  of  very  pure  nitre  exists 
in  a  sandstone  rock.  {Prof.  W.  H.  Ellet. )  "  A  mountain"  of  the  salt  is  said  to  have 
been  discovered  by  Dr.  Harrison  among  the  Rocky  Mountains,  "six  miles  N.E. 
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of  Crystal  Peak."  {A.  J.  P.,  1866,  p.  87.)  Nitre  exists  alsoin  the  vegetable  king- 
dom, having  been  found  in  tobacco,  borage,  bugloss,  parietaria,  hemlock,  and  the 
sunflower.  The  artificial  sources  of  nitre  are  certain  mixtures  of  animal  and  vege- 
table substances  with  wood-ashes  and  calcareous  matter,  called  nitre-beds ;  and  cer- 
tain materials,  impregnated  with  saltpetre,  consisting  principally  of  plaster  rubbishy 
derived  from  the  demolition  of  old  buildings.  The  ashes  of  tobacco-stems,  consist- 
ing almost  exclusively  of  carbonate  and  chloride  of  potassium  in  nearly  equal  parts, 
have  been  proposed  by  M.  Commaille  as  an  artificial  source  of  nitre,  by  adding  them 
to  the  ordinary  nitre-beds.  {Journ.  de  Pharm.,  Fev.  1856,  p.  106.) 

Preparation  from  its  Natural  Sources.  In  India  the  saline  earth,  which  con- 
tains about  seven  parts  of  nitre  in  a  thousand,  is  lixiviated  in  large  mud  filters,  lined 
with  stiff"  clay,  and  furnished  with  false  bottoms  of  bamboo,  covered  with  grass  mats^ 
on  which  wood-ashes  are  laid.  The  filters  being  then  filled  with  the  saline  earth, 
water  is  added,  and  the  solution  filters  through  the  wood-ashes,  with  the  eff"ect  of 
converting  the  nitrate  of  calcium  present,  amounting  to  nearly  1  per  cent.,  inta 
nitrate  of  potassium.  The  solution  obtained  is  evaporated  in  earthen  pots,  filtered, 
and  set  aside  to  crystallize.  The  impure  nitre  thus  obtained  contains  from  45  to  70 
per  cent,  of  the  pure  salt.  It  is  redissolved  and  crystallized,  and  thrown  into  com- 
merce under  the  name  of  crude  saltpetre.  Besides  the  nitre  obtained  in  India  by 
the  filtration  of  the  soil  deposited  during  the  overflow  of  the  Ganges,  it  appears,  from 
the  report  of  Dr.  J.  W.  Palmer,  that  much  of  the  crude  salt  is  procured,  in  the 
northwestern  provinces  of  Hindostan,  from  the  saline  incrustations  formed  in  and 
around  the  mud  walls  surrounding  the  dwellings  of  the  natives.  The  scrapings  from 
these  sources  are  lixiviated,  and  the  impure  solution  allowed  to  evaporate  in  shallow 
pans  exposed  to  the  sun.  The  impure  nitre  extracted  from  the  earthy  matters 
crystallizes  out ;  while  from  1  to  9  per  cent,  of  common  salt  remains  in  the  mother- 
liquor,  and  is  recovered  by  evaporation.   {A  J.  P.,  1868,  p.  436.) 

VV^ithiii  recent  years,  nitre  has  been  largely  manufactured  from  the  native  potas- 
sium chloride  of  Stassfurt  and  the  native  sodium  nitrate  of  Chili,  two  cheap  and 
abundant  crude  materials,  which  by  their  reaction  yield  potassium  nitrate.  For  this 
purpose  equal  molecular  quantities  of  the  two  salts  are  dissolved  in  water  until  the 
specilic  gravity  of  the  liquor  reaches  1-5.  Chloride  of  sodium  is  deposited,  and  the 
clear  solution  on  cooling  and  on  agitation  deposits  the  saltpetre  in  the  form  of  flour. 

Artificial  Preparation.  The  plan  of  forming  saltpetre  in  artificial  nitre-beds  is 
prinoipiilly  practised  in  Germany ;  while  the  method  of  obtaining  it  from  old  plaster 
rubbish  is  followed  in  France.  Artificial  nitre-heds  are  formed  of  animal  and  vege- 
table remains,  together  with  ashes  and  calcareous  earth,  which  are  mixed  up  with  a 
portion  of  loose  soil  and  placed  under  sheds,  to  shelter  the  mixture  from  the  rain  \ 
while  the  sides  are  left  open  to  admit  the  free  access  of  air.  The  mixture  is  dis- 
posed in  little  ranges  or  heaps,  which  are  frequently  turned  over  with  a  spade,  and 
sprinkled  with  urine,  as  a  substance  containing  a  large  quantity  of  nitrogen.  At  the 
end  of  two  or  three  years,  the  nitrogen  is  converted  into  nitric  acid,  and  this,  by 
uniting  with  the  potassa  existing  in  the  vegetable  remains,  forms  nitre.  When  the 
contents  of  the  bed  contain  about  four  ounces  of  the  salt  for  every  cubic  foot  of  the 
materials,  they  are  deemed  fit  to  be  lixiviated.  The  lixiviation  is  performed  with 
boiling  water,  which  is  repeatedly  thrown  upon  fresh  portions  of  the  mass,  until  the 
solution  obtained  is  sufficiently  strong.  The  lixivium  is  of  a  brown  color,  and  con- 
tains chiefly  the  nitrate  of  potassium,  but  at  the  same  time  more  or  less  of  the  nitrates 
of  calcium  and  magnesium,  and  of  common  salt.  The  earthy  nitrates  are  then  decom- 
posed by  a  solution  of  wood-ashes,  the  potassa  of  which  converts  them  into  nitre, 
and  precipitates  the  earths.  The  solution  being  further  evaporated,  the  common 
salt  rises  to  the  surface  as  a  scum,  and  is  removed.  The  solution  is  then  allowed 
to  cool,  and  the  nitrate  crystallizes  in  dirty  white  crystals,  called  crude  nitre.  Nitrate 
of  calcium  may  be  converted  into  nitre  by  adding  it  to  a  solution  of  sulphate  of 
potassium.  Sulphate  of  calcium  is  precipitated,  and  nitrate  of  potassium  remains 
in  solution. 

When  obtained  from  old  plaster  rubbish,  the  material  is  reduced  to  powder  and 
lixiviated,  in  order  to  exhaust  it  of  everything  soluble.     The  solution  is  found  to  coa- 
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tain  the  nitrates  of  potassium  and  calcium,  and  common  salt,  and  is  treated  with  wood- 
ashes,  which  convert  the  nitrate  of  calcium  into  nitrate  of  potassium,  with  precipitation 
of  the  earth  as  a  carbonate.  The  liquor  is  separated  from  the  precipitate  and  con- 
centrated by  heat ;  and  the  common  salt,  as  it  rises  to  the  surface,  is  skimmed  off. 
When  the  solution  is  so  strong  as  to  mark  45°  of  Baume's  areometer,  it  is  allowed 
to  cool  and  crystallize ;  and  the  crystals  form  the  crude  nitre  of  this  process.  The 
salt  obtained  in  this  way  generally  contains  from  85  to  88  per  cent,  of  pure  nitre ; 
the  remainder  being  made  up  of  chloride  of  sodium,  and  certain  deliquescent  salts. 
The  details  of  this  process,  as  formerly  practised  in  Paris,  are  given  by  Thenard. 

Theory  of  NitrificatioiL  It  is  generally  supposed  that  the  continuous  formation 
of  nitre  in  nitre  earths,  and  in  artificial  nitre-beds,  depends  upon  the  oxidation  of 
the  nitrogen  of  ammonia,  thus  generating  nitric  acid,  the  formation  of  which  is 
facilitated  by  the  presence  of  alkaline  and  earthy  bases,  with  which  the  acid  unites. 
The  ammonia  is  derived,  for  the  most  part,  from  the  organic  remains  in  the  nitre 
earths,  and  from  the  animal  matter  which  is  an  essential  ingredient  in  the  artificial 
mixtures.  According  to  Schoenbein,  whose  statement  has  been  confirmed  by  Gop- 
pelsriider,  the  formation  of  the  nitric  acid  is  always  preceded  by  that  of  nitrous  acid. 
(Journ.  de  Pharm.,  Avril,  1862,  p.  334.) 

Purification.  Nitrate  of  potassium,  as  first  obtained,  either  from  natural  or  artificial 
sources,  is  called  in  commerce  crude  saltpetre,  and  requires  to  be  purified  before  it 
can  be  used  in  medicine,  or  in  most  of  the  arts.  The  process,  which  is  founded  prin- 
cipally on  the  fact  that  nitre  is  more  soluble  than  common  salt  in  hot  water,  is  con- 
ducted in  the  following  manner  in  France.  Thirty  parts  of  saltpetre  are  boiled 
with  six  parts  of  water,  and  the  portion  which  remains  undissolved,  or  is  deposited, 
consisting  of  common  salt,  is  carefully  removed.  As  the  ebullition  proceeds,  a  little 
water  is  added  from  time  to  time,  to  hold  the  nitre  in  solution.  When  common  salt 
ceases  to  be  separated,  the  solution  is  clarified  with  glue ;  and  more  water  is  added, 
at  intervals,  until  the  whole,  including  that  previously  added,  amounts  to  ten  parts. 
The  clear  solution  is  now  transferred  to  large,  shallow  copper  coolers,  where  it  is  agi- 
tated with  wooden  instruments  to  hasten  the  cooling,  and  to  cause  the  nitre  to  crys- 
tallize in  small  grains.  The  purification  is  completed  by  washing  the  salt  with  water, 
or  a  saturated  solution  of  nitre,  in  a  kind  of  wooden  hopper,  with  holes  in  the  bot- 
tom stopped  with  pegs.  The  liquid  employed  is  allowed  to  remain  in  contact  with 
the  nitre  for  several  hours,  after  which  it  is  permitted  to  drain  off  by  taking  out  the 
pegs.     The  salt  is  now  dried,  and  takes  the  name  of  purified  nitre. 

In  Sweden,  the  process  of  purification  is  conducted  in  a  different  manner.  The 
solution  of  the  crude  nitre  is  boiled  until  a  saline  crust  (common  salt)  forms  on  its 
surface,  and  until  it  is  so  far  concentrated  that  a  small  portion  of  it  crystallizes  upon 
cooling.  The  crust  being  removed,  the  solution  is. filtered,  and  diluted  with  l-48th 
of  water,  with  a  view  to  retain  in  solution  the  common  salt,  which,  being  somewhat 
less  soluble  in  cold  than  in  boiling  water,  would  otherwise  be  in  part  precipitated  on 
refrigeration.  This  solution  is  now  allowed  to  cool,  and,  at  the  moment  crystals  begin 
to  form,  is  stirred  constantly  to  cause  the  salt  to  crystallize  in  small  grains.  The 
granular  salt  is  then  washed  after  the  French  method,  as  above  described,  dried,  and, 
being  fused,  is  cast  in  sheet-iron  moulds  so  as  to  form  masses,  each  weighing  from 
ten  to  twenty  pounds.  The  preparation  of  nitre  in  this  manner  by  fusion  is,  accord- 
ing to  Berzelius,  attended  with  several  advantages ;  such  as  occupying  less  space, 
losing  nothing  by  waste  in  transportation,  and  presenting,  in  this  state,  an  obvious 
index  of  its  quality.  This  index  is  the  character  of  its  fracture.  When  the  salt 
is  perfectly  pure,  the  fracture  is  radiated,  the  radii  being  generally  large.  The  pres- 
ence of  l-80th  of  common  salt  renders  the  radii  smaller  ;  that  of  l-40th,  or  a  larger 
quantity,  produces  a  zone  in  the  substance  of  the  mass  devoid  of  the  radiated  struc- 
ture, or  causes  this  structure  to  disappear  entirely.  On  the  other  hand,  the  melting 
of  the  salt  has  the  disadvantage  of  converting  it  in  part  into  nitrite  if  the  heat  be 
too  high,  and  of  rendering  it  difficult  to  pulverize. 

Commercial  History.  Nitre  is  sometimes  received  in  this  country  from  Calcutta, 
packed  in  grass-cloth  bags,  containing  from  one  hundred  and  fifty  to  one  hundred  and 
seventy-five  pounds.     Its  quality  varies  considerably.     That  which  comes  in  dirty 
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yellow  crystals  is  called  crude  saltpetre  ;  while  the  finer  lots,  in  small,  comparatively 
clear  crystals,  approaching  to  white,  are  called  East  India  refined.  Very  little  crude 
saltpetre  is  at  present  obtained  from  native  sources  in  the  United  States.  Tlie  re- 
fined saltpetre  is  almost  exclusively  prepared  by  our  own  chemists. 

As  connected  with  the  subject  of  saltpetre,  it  may  be  proper  in  this  place  to  notice 
what  is  incorrectly  called  South  American  saltpetre,  enormous  quantities  of  which 
are  exported  from  Peru  and  Chili.  It  is  nitrate  of  sodium,  and  comes  in  bags  con- 
taining about  270  pounds  of  the  salt  in  the  crude  state.  This  nitrate  is  used  by  our 
manufacturing  chemists,  and  is  better  suited  than  nitre  for  preparing  nitric  and  sul- 
phuric acids,  on  account  of  its  greater  proportional  quantity  of  acid.  It  is,  how- 
ever, not  applicable  to  the  purpose  of  making  gunpowder,  from  its  tendency  to 
absorb  moisture.     (See  Sodii  Nitras.) 

Properties.  Potassium  nitrate  occurs  as  "  colorless,  transparent,  six-sided,  rhombic 
prisms,  or  a  crystalline  powder,  permanent  in  the  air,  odorless,  having  a  cooling, 
saline  and  pungent  taste,  and  a  neutral  reaction.  Soluble  in  4  parts  of  water  at 
15°  C.  (59°  F.),  and  in  04  part  of  boiling  water;  almost  insoluble  in  alcohol. 
When  heated  to  about  340°  C.  (644°  F.),  the  salt  melts  ;  at  a  higher  temperature  it 
is  decomposed,  giving  ofi"  oxygen,  and  leaving  a  residue  which  emits  nitrous  vapors  on 
the  addition  of  sulphuric  acid.  Thrown  upon  red-hot  coals,  the  salt  deflagrates.  The 
aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the  addition  of  a 
saturated  solution  of  bitartrate  of  sodium.  The  aqueous  solution  of  the  salt  should 
remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals), 
also  by  test-solutiou  of  carbonate  of  ammonium  (alkaline  earths).  If  previously 
acidulated  with  nitric  acid,  it  should  yield  no  precipitate  or  cloudiness  with  test-solu- 
tion of  nitrate  of  barium  (sulphate),  and,  at  most,  only  a  faint  opalescence  with  test- 
solution  of  nitrateof  silver  (limit  of  chloride).  If  1  Gm.  of  the  dried  salt  be  moistened 
with  1  Gm.  of  concentrated  sulphuric  acid,  and  the  mixture  be  kept  at  a  red  heat 
until  it  ceases  to  lose  weight,  the  residue  should  weigh  0-86  Gm."  U.  S.  It  is  de- 
void of  water  of  crystallization,  but  is  apt  to  contain  a  portion  of  liquid,  mechani- 
cally lodged  within  the  substance  of  the  crystals.  This  is  particularly  the  case  with 
the  large  crystals,  and,  according  to  Berzelius,  is  a  source  of  impurity  ;  as  the  liquid 
in  question  is  a  portion  of  the  mother-water  in  which  they  were  formed.  It  is  on 
this  account  that  Berzelius  recommends  that  the  solution  of  the  purified  salt  should 
be  stirred  during  crystallization,  so  as  to  cause  it  to  shoot  into  small  crystals.  The 
fused  mass,  when  cast  in  moulds,  or  formed  into  little  circular  cakes,  constitutes  that 
form  of  nitre  kept  in  the  shops  under  the  name  of  crystal  mineral  or  sal prunelle* 
If  the  heat  is  increased,  the  salt  is  decomposed,  evolves  pure  oxygen,  and  is  reduced 
to  the  state  of  nitrite,  which,  in  powder,  emits  orange-colored  fumes  of  hyponitrie 
acid,  and  nitrous  oxide  on  the  addition  of  sulphuric  acid.  Upon  a  further  continu- 
ance of  the  heat,  the  nitrous  acid  itself  is  decomposed,  and  a  large  additional  quan- 
tity of  oxygen  is  evolved,  contaminated,  however,  with  more  or  less  nitrogen.  On 
account  of  the  large  proportion  of  oxygen  which  it  contains,  nitre  increases  the  com- 
bustion of  many  substances  in  a  remarkable  degree.  When  thrown  on  burning  coals, 
it  deflagrates  with  bright  scintillations.  In  the  reaction  of  nitre  with  charcoal,  car- 
bonic acid  is  produced,  and  never  carbonic  oxide ;  and  the  nitric  acid  is  variously 
decomposed  into  nitrous  oxide,  nitrogen  dioxide,  or  nitrogen,  according  to  the  pro- 
portion of  the  charcoal  and  to  the  heat  employed.  (-4.  Vogel,  Jr.)  Nitre  may  be 
readily  recognized  by  its  efiect  in  increasing  the  combustion  of  live  coals,  when 
thrown  upon  them  ;  and  by  evolving  white  or  reddish  vapors  on  the  addition  of  sul- 
phuric acid.  Its  most  usual  impurity  is  common  salt,  which  is  seldom  entirely  absent, 
and  which  injures  it  for  the  manufacture  of  gunpowder.  If  the  residue  weighs  less, 
part  of  it  is  probably  sulphate  of  sodium,  and  the  nitre  tested  may  be  assumed  to  have 
contained  nitrate  of  sodium.     The  refined  or  purified  saltpetre  of  commerce  is  suflB- 

*  Sal  prunelle,  as  directed  to  be  made  in  the  French  Codex  of  1837,  is  a  mixture  of  nitrate  and 
sulphate  of  potassium.  It  is  prepared  by  fusing  nitre  in  a  Hessian  crucible,  adding  l-I2Sth  part 
of  sulphur,  and  pouring  out  the  product  on  a  smooth  marble  slab,  where  it  is  allowed  to  congeal. 
The  sulphur  immediately  takes  fire,  and,  by  combining  with  o.\ygen  from  a  part  of  the  nitric  acid 
of  the  nitre,  becomes  sulphuric  acid,  which  then  unites  with  a  small  portion  of  potassa,  to  form 
sulphate  of  potassium. 
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cientlj  pure  for  medicinal  use.     Nitrate  of  potassium  is  composed  of  one  atom 

of  potassium  in  combination  with  one  nitric  acid  group,  which  latter  is  monobasic. 
K,  39  +  NO3,  62  =  101.*  M.  Violette,  on  mixing  a  few  grains,  each,  of  nitrate  of 
sodium  and  acetate  of  sodium,  previously  fused,  noticed  a  few  gaseous  bubbles  given 
oflF;  and,  at  the  same  time,  a  violent  explosion  took  place,  which  scattered  the  vial 
in  fragments  over  his  laboratory.  On  heating  a  mixture  of  a  grain  each  of  nitrate 
of  potassium  and  acetate  of  sodium,  the  mixture  remained  fluid  at  300°  C.  (572° 
F.)  and  perfectly  quiet ;  but,  when  the  temperature  was  increased  to  about  350°  C. 
(662°  F.),  a  slight  ebullition  was  noticed,  instantly  followed  by  a  loud  explosion, 
with  light  and  smoke  like  exploded  gunpowder.  (^A.  J.  P.,  1873,  p.  128  ;  from 
Jcmrn.  de  Pliarm.  et  de  Chim.,  xvi.  333.) 

Medical  Properties,  ^•itre  is  considered  refrigerant,  diuretic,  and  diaphoretic. 
It  is  known  to  be  a  powerful  antiseptic.  It  generally  promotes  the  secretion  of 
urine  and  sweat,  lessens  the  heat  of  the  body  and  the  frequency  of  the  pulse,  and 
has  a  tendency  to  keep  the  bowels  in  a  soluble  condition.  When  taken  in  health, 
in  quantities  increasing  gradually  from  one  to  five  drachms  daily,  for  the  space  of 
from  eight  to  twelve  days,  it  was  found  by  F.  Loffler  to  produce  general  weakness, 
lowness  of  spirits,  constant  disposition  to  sleep,  and  slow  and  weak  pulse.  Towards 
the  end  of  the  experiment,  the  pulse  several  times  fell  to  twenty  beats  in  the  min- 
ute. During  the  use  of  the  medicine,  the  appetite  and  digestion  continued  good, 
and  the  bowels  were  regular ;  though,  occasionally,  some  pain  was  experienced  in 
the  abdomen,  followed  by  purging.  The  blood,  drawn  at  the  end  of  the  period, 
resembled  cherrj'-juice  in  color,  exhibited  paler  blood-corpuscles  than  in  health, 
coagulated  very  quickly,  forming  a  clot  of  diminished  firmness,  was  more  watery 
than  natural,  and  contained  a  smaller  proportion  of  fat.  (^Am.  Journ.  of  Med.  Sci., 
xviii.  201.) 

Nitre  is  sometimes  prescribed  with  tartar  emetic  and  calomel,  forming  the  so-called 
nitrous  powder,  which  promotes  most  of  the  secretions,  particularly  those  of  the 
liver  and  skin,  and  is  sometimes  advantageous  in  lessening  and  modifying  febrile 
excitement.  The  formula  usually  preferred  is  eight  or  ten  grains  (0-52-0-65  Gm.) 
of  nitre,  the  eighth  of  a  grain  (O-OOS  Gm.)  of  tartar  emetic,  and  from  the  fourth 
to  the  half  of  a  grain  (0-016-0-03  Gm.)  of  calomel,  exhibited  every  two  or  three 
hours.  Locally,  nitre  is  an  irritant  or  stimulant  according  to  concentration,  and  is 
frequently  given  in  active  hemorrhages,  particularly  haemoptysis,  and  is  a  useful 
ingredient  of  gargles  in  certain  stages  of  inflammatory  sore  throat.  In  asthma,  ni- 
trous fumigation  has  been  found  useful,  performed  by  inhaling  the  fumes  from  a 
piece  of  burning  touch-paper  about  the  size  of  a  playing  card,  prepared  by  dipping 
blotting-paper  in  a  saturated  solution  of  nitre,  and  afterwards  drying  it.  M.  Vohl 
has  examined  the  vapor  resulting  from  the  burning  of  paper  thus  impregnated,  and 
found  it  to  consist  of  carbonic  acid  and  oxide,  cyanogen,  ammonia,  nitrogen,  aqueous 
vapor,  and  carbonate  and  nitrite  of  potassium ;  and  he  ascribes  the  beneficial  results 
of  its  inhalation  to  the  ammonia  and  nitrite  of  potassium.  {Journ.  de  Phann.  et  de 
Chim.,  -ie  ser.,  iii.  155,  1866.)  If  given  too  freely,  or  for  too  long  a  period,  it  is 
apt  to  excite  pain  in  the  stomach.  In  an  overdose  (half  an  ounce  to  an  ounce  or 
more),  taken  in  concentrated  solution,  it  causes  heat  and  pain  in  the  stomach, 
vomiting  and  purging  of  blood,  great  prostration,  convulsions,  and  sometimes  death. 
On  dissection,  the  stomach  and  intestines  are  found  inflamed.  A  fatal  case  of 
poisoning  by  nitre,  in  which,  although  three  ounces  and  a  half  were  taken  at  one 
dose,  no  paiuful  symptoms  were  manifested,  is  related  by  Dr.  John  Snowden  in  the 
New  Jersey  Med.  Reporter  (viii.  117).  The  treatment  consists  in  the  speedy 
removal  of  the  poison  from  the  stomach,  and  in  the  administration  of  mucilaginous 
drinks,  laudanum  to  allay  pain  and  irritation,  and  cordials  to  sustain  the  system. 
No  antidote  is  known. 

Notwithstanding  the  toxical  properties  of  nitre  when  taken  largely  in  concentrated 
solution,  it  may  be  given,  in  divided  doses,  to  the  extent  of  one  or  two  ounces  (31-1- 
62-2  Gm.)  in  twenty-four  hours,  if  copiously  diluted  with  water.     Administered  in 

*  For  a  method  of  estimating  the  natare  and  amoantof  the  various  imparities  in  commercial  salt- 
petre, see  M.  Persoz,  A.  J.  P.,  1861,  p.  543. 
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this  way,  the  salt  acts  as  a  sedative  on  the  circulation,  decreasing  the  force  and  fre- 
quency of  the  pulse.  In  acute  rheumatism  these  large  doses  have  been  much  em- 
ployed, but  the  practice  has  passed  out  of  vogue.  Large  doses  of  this  salt  have 
also  been  employed  with  success  in  general  dropsy  following  remittent  fever.  It  is 
best  given  dissolved  in  sweetened  barley-water,  in  the  proportion  of  half  an  ounce 
to  a  pint  and  a  half  or  two  pints  of  the  liquid. 

In  pharmacy  nitre  is  employed  to  form  crocus  of  antimony,  to  procure  nitric  acid, 
and  sometimes  in  the  preparation  of  sweet  spirit  of  nitre.  In  the  laboratory  it  is 
used  to  make  black  and  white  flux,  as  an  oxidizing  agent,  and  to  yield  oxygen  at 
a  red  heat.  It  was  formerly  employed  in  the  production  of  aqua  fortis  (common 
nitric  acid),  the  manufacture  of  sulphuric  acid,  and  is  yet,  in  the  fabrication  of  gun- 
powder.    The  Br.  Pharmacopoeia  uses  it  in  the  purification  of  bismuth. 

Off.  Prep.  Argenti  Nitras  Dilutus,  U.  S.;  Charta  Potassii  Nitratis,  U.  S. 

POTASSII  PERMANGANAS.  U.S.     Permanganate  of  Potassium. 

K2  Mn2  Os  ;  314.  (PO-TXS'SI-I  PER-mXn'GA-NXS.)  KO,  Mn2  O7 ;  157. 

Fotassae  Fermanganas,  Br.;  Kali  Hypermanganicum  Cr3'stallisatum,  P.G.;  Hyperinanganas 
Potassicus,  s.  Kalicus ;  Permanganate  of  Potash  ;  Permanganate  de  Potasse,  Fr.;  Uebermangan- 
saures  Kali,  G. 

"  Permanganate  of  Potassium  should  be  kept  in  well-stopped  bottles,  and  should 
not  be  triturated  nor  combined  in  solution  with  organic  or  readily  oxidizable  sub- 
stances."   U.  S. 

"■  Take  of  Caustic  Potash  ^ue  ounces  [avoirdupois]  ;  Black  Oxide  of  Manganese, 
in  fine  ■powder,  four  ounces  [avoird.]  ;  Chlorate  of  Potash  three  ounces  and  a  half 
[avoird.]  ;  Diluted  Sulphuric  Acid  a  sufficiency/  ;  Distilled  Water  tivo  pints  and  a 
half  [Imperial  measure].  Reduce  the  Chlorate  of  Potash  to  fine  powder,  and  mix 
it  with  the  Oxide  of  Manganese ;  put  the  mixture  into  a  porcelain  basin,  and  add 
to  it  the  Caustic'  Potash,  previously  dissolved  in  four  [fluid] ounces  of  the  Water. 
Evaporate  to  dryness  on  a  sand-bath,  stirring  diligently  to  prevent  spurting.  Pul- 
verize the  mass,  put  it  into  a  covered  Hessian  or  Cornish  crucible,  and  expose  it  to  a 
dull  red  heat  for  an  hour,  or  till  it  has  assumed  the  condition  of  a  semi-fused  mass. 
Let  it  cool,  pulverize  it,  and  boil  with  a  pint  and  a  half  [Imp.  meas.]  of  the  Water. 
Let  the  insoluble  matter  subside,  decant  the  fluid,  boil  again  with  half  a  pint  [Imp. 
meas.]  of  the  Water,  again  decant,  neutralize  the  united  liquors  accurately  with  the 
Diluted  Sulphuric  Acid,  and  evaporate  till  a  pellicle  forms.  Set  aside  to  cool  and 
crystallize.  Drain  the  crystalline  mass,  boil  it  in  six  [fluid]ounces  of  the  Water  and 
strain  through  a  funnel,  the  throat  of  which  is  lightly  obstructed  by  a  little  asbestos. 
Let  the  fluid  cool  and  crystallize,  drain  the  crystals,  and  dry  them  by  placing  them 
under  a  bell  jar  over  a  vessel  containing  sulphuric  acid."  Br. 

By  this  process  chlorate  of  potassium  yields  oxygen '  to  binoxide  of  manganese, 
converting  it  into  manganic  acid,  which  unites  with  the  potassa  to  form  the  man- 
ganate,  chloride  of  potassium  being  formed  at  the  same  time ;  the  reaction  being 
3iMnO,  +  6K0H  +  KCIO3  =  3K,MnO,  -f  KCl  +  3H,0.  When  this  solution  is 
boiled,  the  potassium  manganate  reacts  with  the  water  and  yields  potassium  per- 
manganate, according  to  the  reaction  :  SK^MnO^  -f-  SH^O  =  K^Mn^Og  -f  H^MnOj 
-f-  4K0H,  the  hydrated  peroxide  separating  out.  Hence,  when  exhausted  by 
water,  the  solution  contains  with  the  permanganate  and  chloride  a  portion  of  potassa, 
which  requires  to  be  neutralized  by  sulphuric  acid.  Unfortunately,  it  is  extremely 
difficult  to  get  rid  of  the  sulphate  and  chloride  of  potassium,  in  the  crystallization, 
which,  therefore,  are  apt  to  contaminate  the  permanganate.  At  best,  the  product 
is  small  and  uncertain  in  amounts.  Other  methods  have  been  proposed  in  which 
chlorate  of  potassium  is  not  used.  (See  U.  S.  D.,  14th  edition,  pp.  742,  743.) 

Properties.  "  Deep  purple-violet,  or  nearly  black,  needle-shaped,  rhombic  prisms, 
of  a  metallic  lustre,  permanent  in  the  air,  odorless,  having  a  sweet,  afterward  dis- 
agreeable, astringent  taste,  and  a  neutral  reaction.  Soluble,  with  the  exception  of 
a  scanty,  brown  residue,  in  20  parts  of  water  at  15°  C.  (59°  P.),  and  in  3  parts  of 
boiling  water.  It  is  decomposed  by  alcohol.  When  heated  to  redness,  the  salt 
gives  off  oxygen  and  Inavos  ablack  residue  of  an  alkaline  reaction.     A  very  dilute 
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solution  of  the  salt  has  a  rose  color  without  a  tinge  of  green.  This  color  is  destroyed 
b)-  the  addition  of  oxalic  acid,  or  of  many  other  organic  or  readily  oxidizable  sub- 
stances, with  the  formation  of  a  brown  precipitate,  soluble  in  diluted  sulphuric  acid, 
forming  a  colorless  liquid.  If  a  solution  of  the  salt  be  mixed  with  enough  oxalic  and 
diluted  sulphuric  acid  to  produce  a  clear,  colorless  liquid,  and  a  portion  of  this  be 
poured  upon  a  cold  solution  of  ferrous  sulphate  in  sulphuric  acid,  no  brown  or  black- 
ish brown  zone  should  make  its  appearance  at  the  line  of  contact  of  the  two  liquids 
(abs.  of  nitrate).  Another  portion  of  the  decolorized  liquid  should  yield  no  per- 
manent precipitate  or  cloudiness  on  the  addition  of  a  few  drops  of  test-solution  of 
nitrate  of  silver  (chloride).  On  boiling  an  aqueous  solution  of  the  salt  with  an 
excess  of  ammonia,  until  all  the  manganese  is  precipitated  as  hvdrated  oxide,  the 
colorless  filtrate  (acidulated  with  nitric  acid)  should  yield  no  precipitate,  or,  at  most, 
only  a  faint  cloudiness,  with  test-solution  of  nitrate  of  barium  (limit  of  sulphate). 
If  0-785  Gm.  of  the  salt  be  dissolved  in  50  C.c.  of  boiling  distilled  water  and  5 
C.c.  of  sulphuric  acid  be  cautiously  added,  the  solution  so  formed  should  require 
for  complete  decoloration  not  less  than  24-7  C.c.  of  the  volumetric  solution  of  oxalic 
acid  (corresponding  to  at  least  98-8  per  cent,  of  pure  Permanganate  of  Potassium." 
[T.  S. 

If  the  solution  be  evaporated  to  dryness,  the  salt  has  the  form  of  an  intensely 
black  powder.  If  suddenly  heated,  the  crystals  detonate,  evolving  oxygen,  and 
leaving  a  black  residue,  which  yields  potassa  to  water,  recognized  by  its  alkaline  re- 
action, and  by  giving,  when  acidulated  with  hydrochloric  acid,  a  yellow  precipitate 
with  platinic  chloride.  (-Sr.)  Moderately  heated,  they  are  partially  volatilized, 
giving  out  violet  vapors  of  a  disagreeable  metallic  odor.  ( JL.  J.  P.,  Sept.  1862,  p. 
409.^  The  salt,  in  consequence  of  the  facility  with  which  it  parts  with  oxygen,  is 
one  of  the  most  powerful  oxidizing  agents  known.  It  causes  the  combustion  of 
cenain  inflammable  bodies,  imparts  oxygen  to  almost  all  organic  substances,  and  in 
chemistry  is  emplpyed  to  bring  various  compounds  to  a  higher  degree  of  oxidation. 
The  readiness  with  which  it  yields  oxygen  in  the  nascent  state  is  sufficient  to  ac- 
count for  its  oxidizing  power.  It  may  be  kept  indefinitely  if  pure,  and  carefully 
secured  from  contact  with  organic  substances,  or  other  decomposing  agents ;  but,  in 
fact,  in  consequence  of  the  almost  universal  presence  of  organic  matter  in  the  air, 
it  is  generally  partially  decomposed,  and,  when  dissolved,  leaves  a  slight  residue  of 
hydrated  binoxide  of  manganese.  In  reference  to  the  metals,  mercury  is  quickly 
oxidized  at  the  expense  of  the  salt ;  a  mixture  of  mercurous  oxide  and  oxide  of 
manganese  being  deposited  as  a  brown  powder,  and  caustic  potassa  remaining  in 
solution.  Zinc  remains  unchanged  indefinitely  in  a  solution  of  the  permanganate, 
silver  is  little  affected,  and  copper  not  at  all  even  at  100°  C  (212°  F.).  ^Giles, 
Jouni.  de  Pharm.  et  de  Chim.,  Mai,  1868,  p.  397.) 

The  British  Pharmacopoeia  requires  that  5  grains,  dissolved  in  water,  should  be 
completely  decolorized  by  not  less  than  44  grains  of  granulated  sulphate  of  iron, 
acidulated  with  two  fluidrachms  of  officinal  dilute  sulphuric  acid.  Under  the 
name  of  Liquor  Potassa  Permanganatis,  a  solution  containing  64  grains  of  per- 
maniranate  of  potassiimi  in  a  pint  of  distilled  water  was  officinal  in  the  U.  S.  P. 
1S7(J. 

Medical  Properties  and  Uses.  Permanganate  of  potassium,  first  brought  to 
the  notice  of  the  profession  in  1857,  by  Mr.  Condy,  as  a  powerful  disinfectant, 
has  been  proved  to  be  very  efficient  not  only  in  lessening  fetid  odors  from  or- 
ganic sources,  but  in  destroying  the  sources  of  the  odor.  It  acts  by  oxidizing,  but, 
as  it  can  yield  up  only  the  oxygen  within  it,  its  powers  are  limited.  Further,  it  is 
a  comparatively  expensive  substance,  so  that  it  is  very  rarely  employed  when  any 
considerable  ma.ss  of  material  is  to  be  affected.  It  also  has  the  further  disadvantage 
of  staining  the  skin,  clothes,  etc.  It  is  frequently  used  in  the  treatment  of  fetid 
and  gangrenous  ulcers,  abscesses,  carbuncles,  and  wounds  of  all  kinds,  of  fetid  dis- 
charges from  the  mucous  membrane  in  ozaena,  otorrhoea,  gonorrhoea,  and  leucorrhoea, 
and  of  diphtheritic  affections ;  and  it  has  proved  serviceable  even  in  cancerous 
ulcers,  as  of  the  face,  mouth,  and  uterus.  In  this  country  it  has  been  employed 
extensively,  and  with  extraordinary  success,  in  hospital  gangrene.    As  a  local  stimu- 
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lant  it  has  also  been  used  in  chronic  and  indolent  ulcers.  In  all  these  cases  it  is 
applied  to  the  diseased  surface  in  solution  of  various  strengths,  according  to  the 
effect  desired.  In  concentrated  solution,  it  is  capable  of  acting  as  a  caustic,  and 
therefore  requires  caution.  With  the  view  to  its  caustic  action,  it  may  be  sprinkled 
on  the  diseased  surface  by  means  of  a  pepper-box,  or  applied  in  strong  solution. 
As  a  disinfectant  lotion  it  may  be  of  various  strengths,  from  one  to  ten  grains  to 
the  fluidounce  of  water.  M.  Demarquay,  who  was  among  the  first  to  employ  it, 
uses  for  injection  in  cancer  of  the  womb,  and  for  application  to  gangrenous  and  fetid 
abscesses,  a  solution  varying  in  strength  from  5  to  20  parts  of  the  salt  to  100  of 
water,  trying  the  weaker  solution  first.  (Ann.  de  Therap.,  1864,  p.  251.)  M.  O- 
Re  veil  recommends  as  a  standard  solution  10  parts  dissolved  in  90  parts  of  water. 
This  may  be  used  of  its  full  strength  in  dressing  cancerous,  phagaedenic,  and  atonic 
ulcers,  and  diphtheritic  patches  at  the  beginning.  For  dressing  simple  wounds,  or  as 
an  injection  in  ozaena,  leucorrhoea,  etc.,  half  a  fluidounce  may  be  used  to  a  pint  of 
water  ;  in  gangrenous  and  diphtheritic  wounds  and  scrofulous  ulcers,  and  as  a  gargle 
in  unhealthy  ulcers  of  the  mouth  and  fauces,  a  fluidounce  to  the  pint ;  as  a  gargle 
in  croup  and  diphtheritic  angina  with  off"ensive  breath,  and  as  a  wash  for  the  hands 
after  post-mortem  examinations,  two  fluidounces  to  the  pint.  In  preparing  any 
solution  of  permanganate  for  use,  it  is  of  the  utmost  importance  to  avoid  organic 
matters. 

Internally,  the  medicine  has  been  used  in  diphtheria,  scarlatina,  and  various 
zymoses,  and  in  dyscrasia.  It  has  even  been  claimed  that  in  doses  of  harlf  a  grain  to 
a  grain  (0-03-0-065  Gm.)  it  has  cured  pyaemia.  It  is  plain  that  any  moderate 
amounts  of  the  permanganate  must  be  decomposed  by  the  organic  matters  of  the 
mouth,  oesophagus,  and  stomach  before  absorption  ;  and  there  is  no  reason  for  be- 
lieving it  of  any  value  as  an  internal  medicine. 

Off.  Prep.  Liquor  Potassae  Permanganatis,  Br. 

POTASSII  SULPHAS.  U.  S.     Sulphate  of  Potassium. 

K2S04;174.  (PO-TAS'SI-i  SUL'PHAS.)  KO,  SO3;  87. 

Potassae  Sulphas,  lir.;  Sulphate  of  Potash;  Vitriolated  Tartar;  Kali  Sulfuricum,  P.G.;  Sulfas 
Potassicus,  s.  Kalicus,  Tartarum  Vitriolatuui.  Arcanum  Duplicatum,  Sal  de  Duobus;  Sulfate  de  Po- 
tasse,  Potasse  vitriolee,  Fr.;  Schwefelsaures  Kali,  Vitriolisirtir  Weinstcin,  O.;  Solfato  di  Potassa,  ft. 

Several  chemical  processes  give  rise  to  sulphate  of  potassium  as  a  secondary  prod- 
uct. Thus,  it  is  produced  in  the  distillation  of  nitric  acid  from  a  mixture  of  nitre 
and  sulphuric  acid ;  in  the  decomposition  of  sulphate  of  magnesium  by  carbonate 
of  potassium,  in  one  of  the  processes  for  preparing  carbonate  of  magnesium ;  ia 
the  manufacture  of  sulphuric  acid;  in  the  manufacture  of  bichromate  of  potash; 
and  in  the  decomposition  of  tartrate  of  potassium  by  sulphate  of  calcium.  When 
nitric  acid  is  obtained  by  calcining  a  mixture  of  nitre  and  sulphate  of  iron,  the 
residue  consists  of  sesquioxide  of  iron  and  sulphate  of  potassium,  the  latter  of 
which,  being  alone  soluble,  is  separated  by  means  of  water,  and  crystallized  from 
its  solution.  The  impure  sulphate  of  potassium  with  sulphur,  forming  the  residue 
of  the  combustion  of  sulphur  and  nitre  in  making  sulphuric  acid,  is  employed  in 
the  manufacture  of  alum.  The  kainile  of  the  Stassfurt  salt-beds  is  a  native  double 
sulphate  of  potassium  and  magnesium,  combined  with  magnesium  chloride.  'To 
obtain  potassium  sulphate,  the  mineral  is  exposed  to  the  air ;  it  deliquesces,  -and  as. 
soon  as  the  soluble  magnesium  chloride  has  been  run  off,  the  remaining  suit  is  par- 
tially decomposed  by  boiling  water,  so  that  on  cooling  the  difficultly  soluble  sulphate 
separates  out. 

According  to  the  directions  X)f  the  British  Pharmacopceia,  the  acid  sulphate  which 
remains  alter  the  distillation  of  nitric  acid  is  brought  to  the  neutral  state  by  satura- 
tion, in  boiling  solution,  with  slaked  lime.  The  solution  is  then  filtered  to  separate 
the  sulphate  of  calcium,  and  carbonate  of  potassium  is  added  at  the  boiling  tempera- 
ture to  remove  lime  and  sulphate  of  calcium.  It  is  again  filtered,  then  either  neu- 
tralized or  rendered  slightly  acid  with  diluted  sulphuric  acid,  and  finally,  having 
been  evaporated  to  a  pellicle,  is  set  aside  for  twenty-four  hours  to  crystallize. 

The  manufacturer  of  tartaric  a/iid  who  avails  himself  of  sulphate  of  calcium  to 
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decompose  tartrate  of  potassium,  forms  sulphate  of  potassium  as  a  collateral  product. 
For  the  manner  in  which  the  latter  salt  may  be  economically  crystallized  for  use  in 
the  arts,  see  A.  J.  P.  (xsiii.  343). 

Properties.  "  Colorless,  hard,  six-sided,  rhombic  prisms,  permanent  in  the  air, 
odorless,  having  a  sharp,  saline,  slit:htiy  bitter  taste,  and  a  neutral  reaction.  Solu- 
ble in  9  parts  of  water  at  15°  C.  (59^  F.),  and  in  4  parts  of  boiling  water ;  insoluble 
in  alcohol.  When  heated,  the  crystals  decrepitate,  and  at  a  white  heat  they  fuse, 
solidityiug  on  cooling  to  a  crystalline  mass  of"  an  alkaline  reaction.  The  aqueous 
solution  yields  a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution 
of  bitartrate  of  sodium.  With  test-solution  of  chloride  of  barium  it  yields  a  white 
precipitate,  insoluble  in  nitric  acid."  U.  S.  Its  solution  is  precipitated  yellow  by 
platiuic  chloride.  Added  to  a  solution  of  sulphate  of  aluminium,  it  generates  alum, 
recognized  by  the  octahedral  shape  of  its  crystals.  It  is  decomposed  by  tartaric 
acid,  which  forms  bitartrate  of  potassium,  and  by  the  soluble  salts  of  baryta,  stron- 
tia,  lime,  silver,  and  lead,  forming  insoluble  or  sparingly  soluble  sulphates.  This 
salt  is  not  liable  to  adulteration.  "  The  aqueous  solution  of  the  salt  should  not  be 
precipitated,  nor  be  rendered  cloudy,  by  test-solution  of  carbonate  of  ammonium, 
nor  by  test-solution  of  phosphate  of  sodium  with  addition  of  ammonia  (abs.  of 
alkaline  earths).  It  should  remain  unaffected  by  hydrosulphuric  acid  or  sulphide 
of  ammonium  (abs.  of  metals),  and  should  not  be  precipitated  or  rendered  cloudy 
by  test-solution  of  nitrate  of  silver  (abs.  of  chloride).  1  Gm.  of  Sulphate  of  Po- 
tassium, when  completely  precipitated  by  chloride  of  barium,  yields  1-338  Gm.  of 
dry  sulphate  of  barium."  (T.  S.  It  consists  of  two  atoms  of  potassium  combined 
with  the  dyad  group.  SO^,  characteristic  of  sulphuric  acid,  78  -f-  96  ^  174. 

The  plate-sulphate  of  potassa,  so  well  described  by  Prof.  Penny,  of  Glasgow, 
is,  when  pure,  the  double  sulphate  of  potassium  and  .sodium,  having  the  formula 
SK^SO^  -j-  Na^SO^.  It  is  so  called  from  the  circumstance  of  being  crystallized  in 
hard  thick  cakes,  or  slabs,  consisting  of  successive  crops  of  crystals.  It  is  a  tech- 
nical product  from  kelp,  and  may  be  formed  by  allowing  successive  quantities  of 
concentrated  kelp-ley  to  run  into  coolers,  there  to  crystallize  in  successive  layers; 
the  mother-liquor  being  drawn  oflF  by  a  siphon,  after  the  deposit  of  each  layer, 
{Philos.  Mag.,  Dec.  1855.)* 

*  Potassx  Sulphas  cum  Sulphure,  Edinburgh  Pharmacopoeia.  Sulphate  of  Potassa  tei'th  Sul- 
phur. Sal  PobjchregtHS  Glaseri.  Sal  Polychreat.  This  old  preparation  is  still  used,  and  it  merits 
some  notice,  although  no  longer  ofiBcinal. 

It  was  prepared  by  mixing  thoroughly  equal  parts  of  nitrate  of  potassium  and  sulphur,  then 
throwing  the  mixture  in  small  successive  portions  into  a  red-hot  crucible ;  and,  when  the  deflagra- 
tion had  ceased,  and  the  salt  had  cooled,  reducing  it  to  powder,  and  keeping  it  in  well-closed  bottles. 

When  the  mixture,  indicated  in  this  formula,  is  thrown  into  a  red-hot  crucible,  each  successive 
portion  melts,  and  the  sulphur  floats  on  the  surface  of  the  nitre  with  the  appearance  of  a  brown  oil, 
bums  vividly,  and  gives  rise  to  a  copious  evolution  of  sulphurous  acid  gas.  The  product  of  the 
deflagration  is  a  grayish  white  friable  mass,  intermixed  apparently  with  unconsumed  sulphur. 

The  nature  of  this  preparation  basket  been  well  determined.  On  the  supposition  that  it  is  the 
sulphate  of  potassium,  mixed  with  a  portion  of  sulphur,  as  the  Edinburgh  name  implies,  its  forma- 
tion may  be  thus  explained.  By  the  combined  influence  of  the  sulphur  and  of  the  heat  employed, 
the  nitric  acid  of  the  nitre  is  totally  decomposed,  and  is  thus  enabled  to  furnish  sufiicient  oxygen  to 
convert  a  portion  of  the  sulphur  into  sulphuric  acid,  which,  as  soon  as  formed,  combines  with  the 
base  of  the  nitre,  to  form  the  sulphate  of  potassium.  This  is  left  mixed  with  a  portion  of  sulphur 
which  has  escaped  combustion ;  but  the  greater  part  of  the  latter  undergoes  ordinary  combustion, 
and  is  dissipated  as  sulphurous  acid  fumes.  Supposing  the  saline  matter  to  be  a  sulphate  contain- 
ing a  little  free  sulphur,  this  combustible  is  evidently  used  in  great  excess;  but  whether  this  excess 
is  necessary  to  obtain  the  exact  preparation  desired  by  the  Edinburgh  College,  it  is  not  easy  to  de- 
termine. The  late  Dr.  Duncan  ascertained  that  the  product  amounted  only  to  four-tenths  of  the 
materials  employed.  It  is,  therefore,  smaller  than  it  ought  to  be,  even  supposing  that  the  residue 
consisted  of  nothing  but  sulphate  of  potassium. 

Dr.  Duncan  was  of  opinion  that  the  preparation  under  consideration  cannot  be  viewed  as  a  sul- 
phuretted sulphate,  and  for  the  following  satisfactory  reasons.  In  the  first  place,  it  is  more  soluble 
in  water  than  sulphate  of  potassium,  ami  forms  a  yellowish  solution,  the  water  leaving  undissolved 
only  a  small  residue  of  a  black  color,  which  is  not  sulphur.  In  the  second  place,  it  exhales  during 
solution  a  sulphurous  smell,  and  its  taste  is  sulphurous.  These  facts  seem  to  show  that  a  small 
portion  of  sulphite  of  potassium  is  present  in  the  preparation,  or  at  least  some  sulphurous  acid  in 
a  state  of  loose  combination.  It  does  not  yield  sulphuretted  hydrogen  on  the  addition  of  an  acid, 
and  is  not  precipitated  by  tbe  salts  of  lead.  These  characters  are  inconsistent  with  the  opinion  of 
Mr.  John  Mackay,  of  Edinburgh,  who  believes  that  this  preparation  contains  sulphide  of  potas- 
sium. (See  his  remarks  on  it,  in  the  P.  J.  Tr.  for  Jan.  1842.^ 


1188  Potassii  Sulphas. — Potassii  Sulphis.  part  i. 

Medical  Properties  and  Uses.  Sulphate  of  potassium  is  a  mild  purgative, 
operating  usually  without  heat,  pain,  or  other  symptom  of  irritation.  In  small  doses 
of  from  a  scruple  to  half  a  drachm  (1-3-1-95  Grm.)  it  operates  as  an  aperient;  in 
larger  doses,  of  four  or  five  drachms  (15-5-19"4  Gm.),  it  acts  slowly  as  a  purge. 
Combined  with  rhubarb,  in  the  proportion  of  about  a  drachm  of  the  salt  (3-9  Gm.) 
to  ten  grains  (0*65  Gm.)  of  the  root.  Dr.  Fordyce  recommended  it  as  an  excellent 
alterative  cathartic  in  the  visceral  obstructions  of  children  characterized  by  a  tumid 
abdomen  and  defective  digestion  and  nutrition  ;  and  we  can  bear  testimony  to  its 
efficacy  in  such  cases.  On  the  continent  of  Europe  it  is  frequently  given  as  an  ape- 
rient after  delivery,  and  for  the  purpose  of  drying  up  the  milk.  Sulphate  of  potash 
is  undoubtedly  a  powerful  irritant,  and  capable  of  producing  a  fatal  result ;  an  ounce 
and  a  half  (46-6  Gm.)  of  it  are  said  to  have  caused  death.  It  is,  like  the  nitrate 
and  the  chlorate,  more  dangerous  when  not  given  in  sufficiently  dilute  solution.  (See 
jbn.  Jour,  of  the  Med.  Sci,  N.S.,  vii.  88.) 

Off.  Prep.  Pilula  Colocynthidis  Composita,  Br. 

POTASSII  SULPHIS.  U.S.     Sulphite  of  Potassium. 

K2  SO3.  2H2  O  ;  194.  (PO-TAS'SI-i  SUL'PHIS.)  KO,  SO2.  2H0;  97. 

"  Sulphite  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Kali  Sulfurosum,  Sultis  Potassicus,  s.  Kalicus;  Sulfite  de  Potasse,  Fr.;  Schwefligsaures  Kali,  G. 

Sulphite  of  potassium  is  prepared  by  causing  sulphurous  acid  to  pass  through  a 
strong  solution  of  carbonate  of  potassium  until  decidedly  acid ;  an  equal  weight 
of  carbonate  of  potassium  is  now  added.  The  sulphite  crystallizes  out  upon 
standing. 

Properties.  '*  White,  opaque,  obliquely-rhombic,  octahedral  crystals,  or  a  crys- 
talline powder,  somewhat  deliquescent,  odorless,  having  a  bitter,  saline,  and  sul- 
phurous taste,  and  a  neutral  or  feebly  alkaline  reaction.  Soluble  in  4  parts  of  water 
at  15°  C.  (59°  F.)  and  in  5  parts  of  boiling  water ;  only  sparingly  soluble  in  alco- 
hol. When  gently  heated,  the  salt  loses  its  water  of  crystallization  ( 18-5  per  cent.)  ; 
at  a  red  heat  it  is  decomposed  and  leaves  a  residue  of  an  alkaline  reaction.  The 
aqueous  solution  of  the  salt  yields  a  white,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  Addition  of  diluted  hydrochloric 
acid  to  the  aqueous  solution  gives  rise  to  the  odor  of  burning  sulphur,  and  the  solu- 
tion does  not  become  cloudy  (difference  from  hyposulphite)."  If.  S.  It  decrepitates 
when  heated.  In  the  air  it  effloresces,  absorbing  oxygen,  and  being  partially  con- 
verted into  the  sulphate.  The  occurrence  of  a  yellow  precipitate,  when  it  is  added 
to  a  solution  of  chloride  of  platinum,  shows  that  it  is  a  salt  of  potassa.  "  A  one 
per  cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with  hydrochloric  acid, 
should  produce  no  precipitate,  or,  at  most,  only  a  white  cloudiness,  on  the  addition 
of  a  few  drops  of  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If  0-485 
Gm.  of  the  salt  be  dissolved  in  25  C.c.  of  water,  and  a  little  gelatinized  starch  added, 
at  least  45  C.c.  of  the  volumetric  solution  of  iodine  should  be  required,  until  a  per- 
manent blue  tint  appears  after  stirring  (corresponding  to  at  least  90  per  cent,  of  pure 
Sulphite  of  Potassium)."  U.  S. 

Medical  Properties  and  Uses.  The  effect  on  the  system  and  uses  in  medicine 
are  essentially  the  same  as  those  of  the  other  sulphites.  It  produces  little  impres- 
sion on  the  system,  and  has  never  been  shown  to  have  poisonous  effects  in  whatever 
dose  administered.  From  four  to  six  drachms  (15-5-23-3  Gm.)  in  24  hours  have 
been  given  without  unpleasant  results.    The  sulphite  of  potassium,  after  administra- 

Propertiea,  etc.  This  salt  has  an  acid  and  sulphurous  taste,  and  an  acid  reaction  with  test-paper. 
When  pulverized,  it  yields  a  pale  yellowish  white  powder.  It  is  soluble  in  eight  times  its  weight 
of  cold  water.  It  is,  however,  not  a  uniform  preparation;  dift'erent  specimens,  apparently  prepared 
with  equal  care,  exhibiting  some  points  of  difference  in  properties.  It  was  called  by  the  earlier 
chemists  aal  Poli/chrestuH  Glaseri,  or  sal  Poli/chreHf.  Its  other  properties  coincide  generally  with 
those  of  sulphate  of  potassium,  which  may  be  considered  as  its  basis. 

Medical  Properties  and  Uses.  The  medical  effects  of  this  preparation  differ  but  little,  if  at  all, 
from  those  of  sulphate  of  potassium.  Its  action  on  the  system  is  stated  by  Dr.  Duncan  to  resemble 
that  of  the  sulphurous  mineral  waters  which  contain  a  portion  of  neutral  salt.  The  dose  is  from 
half  a  drachm  to  a  drachm  (1*9  to  3'76  Gm.). 
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tion,  is  absorbed  into  the  circulation,  from  which  it  escapes  with  the  urine,  and  may 
be  found  for  some  hours  unchanged  in  the  state  of  the  sulphite ;  at  the  end  of  24 
hours,  the  sulphate  of  potassium  is  found  in  the  urine  instead  of  the  sulphite  ;  prov- 
ing that  the  salt  undergoes  in  the  body  the  same  change  as  when  exposed  to  the  at- 
mosphere out  of  it ;  that  is,  the  sulphurous  acid  absorbs  oxygen  and  is  converted  into 
the  sulphuric,  and  the  salt  consequently  into  the  sulphate.  According  to  Dr.  Polli, 
the  sulphite  given  to  dogs,  if  these  are  afterwards  killed,  is  found  in  all  the  fluids 
and  solids  of  the  body.  The  most  decided  effects  on  the  system  appear  to  be  a 
slight  laxative  operation,  and  an  increased  secretion  of  urine.  The  chief  remedial 
power  of  this  salt  is  based  on  its  hostility,  through  its  acid  constituent,  to  the  lower 
forms  of  organic  life,  especially  the  microscopic  animalcula  and  fungi.  Among  its 
first  applications  was  to  the  cure  of  the  sarcina  ventriculi ;  but,  though  the  sarcina 
was  destroyed,  the  disease  of  the  stomach  was  little  improved,  showing  that  the 
fungus  was  not  the  cause  of  the  gastric  affection,  but  simply  grew  in  the  stomach 
because  the  conditions  favored  it.  It  has  since  been  applied  to  the  treatment  of 
diseases  believed  to  be  dependent  upon  the  presence  of  low  organisms  in  the  blood, 
where  they  produce  fermentative  processes  supposed  to  constitute  the  essence  of  the 
disease.  Intermittent  and  remittent  fevers,  typhoid  fever,  puerperal  fever,  malig- 
nant erysipelas,  hospital  gangrene,  and  all  affections  connected  with  putrefactive  in- 
flammation, in  fact,  all  the  diseases  classed  together  as  zymotic,  have  been  repeatedly 
treated  with  medicines  of  the  class ;  but  the  trials  have  been  by  no  means  so  suc- 
cessful as  to  unite  medical  opinion  in  their  favor,  and  this  use  of  the  sulphites 
must  be  considered  as  among  the  eccentricities  of  medicine ;  nevertheless,  with 
all  the  unfavorable  reports,  so  many  statements  have  been  in  their  favor  as  to 
justify  the  use  of  these  remedies  by  those  disposed  to  try  them.  The  sulphite  of 
potassium  may  be  given  in  the  dose  of  from  fifteen  grains  to  a  drachm  (1-3-9 
Gm.),  and  repeated  so  as  to  amount  to  from  a  fourth  of  an  ounce  to  an  ounce  in 
24  hours. 

The  local  effects  of  the  salt  are  probably  less  doubtftil  than  the  constitutional.  In 
all  cases  of  cutaneous  disease  originating  in  or  maintained  by  microscopic  parasites, 
it  may  be  applied  in  solution  with  hope  of  good  effect.  A  solution  containing  one 
part  of  the  salt  in  five  or  ten  parts  of  water  may  be  applied  by  compresses  to  the 
part  affected.  For  this  purpose,  however,  the  sulphite  of  sodium  is  preferred  by 
some,  on  account  of  its  more  ready  solubility. 

POTASSII  TARTRAS.  U.S.     Tartrate  of  Potassium. 

(Ki  C4  H4  06)2.  Hi  O  ;  470.    (PO-tXs'SI-I  TAK'TBAs.)  2K0,  Cs  H4  do.  HO;  235. 

"  Tartrate  of  Potassium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Potassae  Tartras,  Br.,  Tartrate  of  Potash;  Soluble  Tartar;  Kali  Tartaricum,  P.G.;  Tartras- 
potassicus,  s.  Kalicus ;  Tartarus  Tartarisatus,  Tartarus  Solubilis ;  Tartrate  de  Potasse,  Tartre  solu- 
ble, Sel  vegetal,  Fr.;  Neutrales  Weins^ures  Kali,  G. 

"  Take  of  Acid  Tartrate  of  Potash  twenty  ounces  [avoirdupois],  or  a  sufficiency  ; 
Carbonate  of  Potash  nine  ounces  [avoird.],  or  a  sufficiency  ;  Boiling  Distilled  Water 
two  pints  and  a  7«a//"  [Imperial  measure].  Dissolve  the  Carbonate  of  Potash  in  ihe 
Water ;  add  by  degrees  the  Acid  Tartrate  of  Potash,  and  if,  after  a  few  minutes' 
boiling,  the  liquid  is  not  neutral  to  test-paper,  make  it  so  by  the  careful  addition  of 
more  of  the  Carbonate  or  of  the  Acid  Tartrate.  Then  filter,  concentrate  till  a  pel- 
licle forms  on  the  surface,  and  set  it  aside  to  cool  and  crystallize.  More  crystals  may 
be  obtained  by  evaporating  and  cooling  the  mother-liquor.  Drain  the  crystals,  dry 
them  by  exposure  to  the  air  in  a  warm  place,  and  preserve  them  in  a  stoppered 
bottle."  Br. 

In  the  process  U.  S.  1870,*  the  excess  of  acid  in  the  bitartrate  is  saturated  by 

*  '■  Take  of  Carbonate  of  Potassium  tnxteen  troyounces  ;  Bitartrate  of  Potassium  [cream  of  tartar], 
in  fine  powder,  thirty-tix  trnyounces.  or  a  tvfficient  quantity;  Boiling  Water  eight  pint*.  Dissolve 
the  Carbonate  of  Potassium  in  the  Water ;  then  gradually  add  Bitartrate  of  Potassium  to  the  solu- 
tion until  it  is  completely  saturated,  and  boil.  Filter  the  liquid,  evaporate  it  until  a  pellicle  forms, 
and  set  it  aside  to  crystallize.  Lastly,  pour  off  the  mother- water,  and,  having  dried  the  crystals  on 
bibulous  paper,  keep  them  in  a  well-stopped  bottle."  U.  S.  1870. 
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the  potassa  of  the  carbonate,  the  carbonic  acid  is  liberated  with  effervescence,  and 
the  neutral  tartrate  of  potassium  is  formed.  On  account  of  the  greater  solubility 
of  the  carbonate  than  of  the  bitartrate,  the  former  is  first  dissolved,  and  the  latter 
added  to  the  solution  to  full  saturation.  As  the  bitartrate  is  gradually  added,  the 
mutual  action  of  the  salts  should  be  promoted  by  constant  stirring,  and  the  addition 
continued  so  long  as  effervescence  takes  place,  which  is  a  better  mode  of  proceeding 
than  to  add  any  specified  quantity  of  the  acid  tartrate ;  since,  from  its  variable 
quality,  it  is  impossible  to  adjust  precisely  the  proportions  applicable  to  all  cases. 
It  is  necessary  that  the  solution  should  be  exactly  neutral,  or  a  little  alkaline;  and 
hence,  if  inadvertently  too  much  bitartrate  has  been  used,  the  proper  state  may  be 
restored  by  adding  a  little  of  the  alkaline  carbonate.  When  the  saturation  has  been 
completed,  the  solution  is  filtered  in  order  to  separate  tartrate  of  calcium,  which  ap- 
pears in  white  flocks,  and  which  is  always  present  in  cream  of  tartar  as  an  impurity. 
The  evaporated  liquor  should  then  be  placed  in  warm  earthen-ware  vessels,  to  in- 
sure a  slow  refrij^eration  ;  and,  after  remaining  at  rest  for  several  days,  the  crystals 
begin  to  form.  In  order  that  the  crystallization  should  proceed  favorably,  it  is  neces- 
sary, according  to  Baume,  that  the  solution  .ihould  be  somewhat  alkaline.  Iron 
vessels  should  not  be  used  in  the  process,  as  this  metal  is  apt  to  discolor  the  salt. 

Tartrate  of  potassium  is  sometimes  made  in  the  process  for  preparing  tartaric  acid. 
When  thus  obtained,  the  excess  of  acid  of  the  bitartrate  is  neutralized  by  means  of 
carbonate  of  calcium.  This  generates  an  insoluble  tartrate  of  calcium,  and  leaves  the 
neutral  tartrate  in  solution,  from  which  it  may  be  obtained  by  evaporation  and  crys- 
tallization.  (See  Acidum  Tartaricum.) 

Properties.  "  Small,  transparent  or  white,  monoclinic  crystals,  or  a  white  powder, 
somewhat  deliquescent,  odorless,  having  a  saline,  slightly  bitter  taste,  and  a  neutral 
reaction.  Soluble  in  07  part  of  water  at  15°  C.  (59°  F.),  and  in  05  part  of  boil- 
ing water  ;  almost  insoluble  in  alcohol.  When  heated,  the  salt  melts,  then  chars, 
and  evolves  inflammable  vapors  having  the  odor  of  burnt  sugar.  On  moderate  ig- 
nition, it  leaves  a  blackened  residue  of  an  alkaline  reaction,  strongly  effervescing 
with  acids.  A  concentrated,  aqueous  solution  of  the  salt  yields  a  white,  crystalline 
precipitate  on  the  addition  of  acetic  acid.  With  test-solution  of  nitrate  of  silver  it 
yields  a  white  precipitate  which  becomes  black  on  boiling."  U.  S.  For  medical  use 
it  should  be  crystallized  ;  but,  as  it  ordinarily  occurs  in  the  shops,  it  is  a  white 
granular  powder,  obtained  by  evaporating  the  solution  to  dryness,  while  it  is  con- 
stantly stirred.  In  this  state  it  is  said  to  require  four  times  its  weight  of  water  for 
solution.  It  is  not  known  to  be  purposely  adulterated  ;  but,  if  obtained  by  evapor- 
ation to  dryness,  it  is  liable  to  contain  an  excess  of  carbonate  or  bitartrate  of  potas- 
sium, when  it  will  have  either  an  alkaline  or  an  acid  reaction.  It  is  decomposed  by 
all  the  strong  acids,  and  by  many  acidulous  salts,  which  cause  the  precipitation  of 
minute  crystals  of  bitartrate  of  potassium,  by  abstracting  one  atom  of  alkali  from 
the  salt.  Chloride  of  barium  or  acetate  of  lead  occasions  a  white  precipitate  of 
tartrate  of  barium  or  lead,  distinguishable  from  the  sulphate  of  those  bases  by  being 
wholly  soluble  in  dilute  nitric  acid.  ''  A  10  per  cent,  aqueous  solution  should  yield 
no  precipitate  with  test-solution  of  oxalate  of  ammonium  (abs.  of  calcium).  On 
adding  nitric  acid  to  a  one  per  cent,  solution  of  the  salt,  until  the  precipitate  first 
formed  is  redissolved,  the  resulting  solution  should  yield  no  precipitate  with  test- 
solution  of  chloride  of  barium  (sulphate),  and,  at  most,  only  a  cloudiness  with  test- 
solution  of  nitrate  of  silver  (limit  of  chloride).  If  2-938  Gm.  of  Tartrate  of  Po- 
tassium are  ignited  till  gases  cease  to  be  evolved,  the  alkaline  residue  should  require, 
for  complete  neutralization,  not  less  than  25  C.c.  of  the  volumetric  solution  of  oxalic 
acid  (corresponding  to  100  per' cent,  of  pure  Tartrate  of  Potassium)."  V.  S.  Tar- 
trate of  potassium  is  composed  of  two  atoms  of  potassium  78  combined  with  the 
dyad  group  C^H^Og  characteristic  of  tartaric  acid  148 1=  226.  Two  molecules  of 
this  salt  =  452  are  crystallized  with  one  mol.  of  water  18  =  470.  It  is  a  neutral 
salt.  According  to  Berzelius,  the  crystals  contain  no  water  of  crystallization.  "  One 
hundred  and  thirteen  grains,  heated  to  redness  till  gases  cease  to  be  evolved,  leave 
an  alkaline  residue,  which  requires  for  exact  neutralization  1000  graiu-measures  of 
the  volumetric  solution  of  oxalic  acid."  Br. 
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Medical  Properties.  Tartrate  of  potassium  is  a  mild  cooling  purgative,  opcr- 
atiug,  like  most  of  the  neutral  salts,  without  much  pain,  and  producing  watery  stools. 
It  is  applicable  to  febrile  diseases,  and  is  occasionally  combined  with  senna,  the 
griping  effects  of  which  it  has  a  tendency  to  obviate.  The  dose  is  from  a  drachm 
to  an  ounce  (3-9-31  1  Gm.),  according  to  the  degree  of  effect  desired. 

PRINOS.  C/:;S.     PHnos.     [Black  Alder. '\ 

(PBI'NOS.) 

"  The  bark  of  Prinos  verticillatus,  Linne,  Ilex  verticillata,  Gray.  (^Nat.  Ord. 
Aquifoliaceae.)"    U.S. 

Gen.  Ch.  Calyx  small,  six-cleft.  Corolla  monopetalous,  subrotate,  six-parted. 
Berry  six-seeded  ;  seeds  nuciform.  Nuttall. 

Prinos  verticillatus.  Willd.  Sp.  Plant,  ii.  225  ;  Bigelow,  Am.  Med.  Bat.  iii.  141  ; 
Barton,  Med.  Bat.  i.  203.  A  shrub,  with  a  stem  six  or  eight  feet  high,  furnished 
-with  alternate,  spreading  branches,  and  covered  with  a  bluish  gray  bark.  The  leaves, 
which  stand  alternately  or  irregularly  on  short  petioles,  are  oval,  pointed,  tapering 
at  the  base,  acutely  serrate,  of  a  dark  green  color,  smooth  above,  but  downy  on  the 
veins  beneath.  The  flowers  are  small,  white,  nearly  sessile,  and  grow  three  or  four 
together  at  the  axils  of  the  leaves.  They  are  often  dioecious.  The  calyx  is  per- 
sistent;  the  segments  of  the  corolla  obtuse  ;  the  stamens  usually  six,  and  furnished 
with  oblong  anthers ;  the  germ  large,  green,  and  roundish,  with  a  short  style,  ter- 
minating in  an  obtuse  stigma.  The  fruit  when  ripe  consists  of  glossy,  scarlet, 
roundish  berries,  about  the  size  of  a  pea,  containing  six  cells  and  six  seeds.  Sev- 
eral of  these  berries  are  clustered,  so  as  to  form  little  bunches  at  irregular  intervals 
on  the  stem.  In  the  latter  part  of  autumn,  after  the  leaves  have  fallen,  they  still 
remain  attached  to  the  stem,  and  render  the  shrub  a  striking  object  in  the  midst  of 
the  general  nakedness  of  vegetation.     Hence  the  plant  is  often  called  icinterberry . 

It  grows  in  all  parts  of  the  United  States,  from  Canada  to  Florida,  frequenting 
low  wet  places,  such  as  swamps,  and  the  borders  of  ponds,  ditches,  and  streams.  Its 
flowers  appear  in  June.  The  berries,  which  have  a  bitter,  sweetish,  somewhat  acrid 
taste,  are  sometimes  used  medicinally  for  the  same  purposes  with  the  bark. 

Properties  The  dried  bark  is  in  slender  pieces,  more  or  less  rolled,  brittle, 
greenish  white  internally,  and  covered  with  a  smooth  epidermis,  easily  separable,  and 
of  a  whitish  ash  color,  alternating  or  mingled  with  brown.  It  is  oflScinally  described 
as  in  "  thin,  slender  fragments,  about  one  twenty-fifth  of  an  inch  (1  mm.)  thick,  fragile, 
outer  surface  brownish  ash-colored,  with  whitish  patches  and  blackish  dots  and  lines, 
the  corky  layer  easily  separating  from  the  green  tissue ;  inner  surface  pale  greenish 
or  yellowish ;  fracture  short,  tangentially  striate ;  nearly  inodorous,  bitter,  slightly 
astringent."  U.  S.  It  has  no  smell,  but  a  bitter  and  slightly  astringent  taste. 
Boiling  water  extracts  its  virtues.  Led  by  a  suggestion  of  Prof.  Maisch,  Mr.  Thos. 
J.  Lerch  endeavored  to  find  berberine  in  it,  but  failed  to  do  so  in  a  series  of  experi- 
ments. (A.  J.  P.,. 1873.  p.  251.) 

Medical  Properties  and  Uses.  Black  alder  is  usually  considered  tonic  and  as- 
tringent, and  is  among  the  remedies  proposed  as  substitutes  for  Peruvian  bark, 
with  which,  however,  it  has  very  little  analogy.  It  has  been  recommended- in  in- 
termittent fever,  diarrhoea,  and  other  diseases  connected  with  debility,  especially 
gangrene  and  mortification.  It  is  a  popular  remedy  in  gangrene  or  flabby  and  ill- 
conditioned  ulcersi,  and  in  chronic  cutaneous  eruptions,  in  which  it  is  given  internally, 
and  applied  locally  in  the  form  of  a  wash  or  poultice.  It  may  be  used  in  substance 
or  decoction.  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm  (1-95 
to  39  Gm.),  to  be  repeated  several  times  a  day.  The  decoction,  which  is  usually 
preferred  both  for  internal  and  external  use,  may  be  prepared  by  boiling  two  ounces 
of  the  bark  with  three  pints  of  water  to  a  quart,  and  given  in  the  dose  of  two  or 
three  fluidounces  (60  or  90  C.c).  A  saturated  tincture,  as  well  of  the  berries  as 
of  the  bark,  is  sometimes  employed. 
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PRUNUM.  U.  S.,  Br.     Prune. 

(PRU'NUM.) 

"  The  fruit  of  Prunus  domestica.  Linne.  {Kat.  Ord.  Rosaceae,  Amygdalese.)" 
U.  S.  "  The  dried  drupe  of  the  Plum,  Prunus  domestica.  Linn.  From  Southern 
Europe."  Br. 

Prunes ;  Pruheaux,  Fr.;  Pflaumen,  Zwetschen,  G.;  Pruni,  It.;  Ciruelas  seeas,  Sp. 

Gen.  Ch.  Calyx  inferior,  bell-shaped,  deciduous,  with  five  obtuse,  concave  seg- 
ments. Petals  five,  roundish,  concave,  spreading,  larger  than  the  segments  of  the 
calyx,  into  the  rim  of  which  they  are  inserted.  Filaments  awl-shaped,  nearly  as 
long  as  the  corolla,  from  the  rim  of  the  calyx  within  the  petals.  Anthers  short,  of 
two  round  lobes.  Ovary  superior,  roundish.  Style  of  the  length  of  the  stamens. 
Stigma  orbicular,  peltate.  Drupe  roundish  or  elliptical.  Nut  hard,  somewhat 
compressed,  of  one  cell,  and  two  more  or  less  distinct  sutures  with  an  intermediate 
furrow.     Leaves  rolled  up  when  young.   Lindley. 

Prunus  domestica.  Willd,  Sp.  Plant,  ii.  995  ;  Woodv.  Med.  Bot.  p.  520,  t.  187. 
The  cultivated  prune  or  plum  tree  is  so  well  known  as  to  render  a  minute  descrip- 
tion unnecessary.  We  merely  give  the  specific  character.  "  Peduncles  subsolitary; 
leaves  lanceolate-ovate,  convolute ;  brandies  not  spiny."  The  varieties  of  the  tree 
produced  by  cultivation  are  very  numerous.  Nearly  one  hundred  are  to  be  found 
in  the  British  gardens.  Though  at  present  growing  wild  in  various  parts  of  Europe, 
it  is  thought  to  have  been  brought  originally  from  Asia  Minor  and  Syria.  It  is 
the  dried  fruit  only  that  is  officinal.  They  are  officinally  described  as  "  oblong  or 
subglobular,  shrivelled,  blackish  blue,  glaucous ;  the  sarcoearp  brownish  yellow, 
sweet  and  acidulous ;  putamen  hard,  smooth,  or  irregularly  ridged ;  the  seed  almond- 
like in  shape,  but  smaller,  and  of  a  bitter  taste." 

The  prunes  brought  to  our  market  come  chiefly  from  the  south  of  France,  the 
best  from  Bordeaux.  They  are  derived  from  the  variety  of  the  tree  named  Juliana 
by  Linnaeus.  The  fresh  fruit,  called  Prune  de  Saint  Julien  by  the  French,  is  of 
an  oval  shape,  nearly  an  inch  in  length,  and  of  a  deep  violet  color.  It  is  prepared 
by  drying  in  the  sun,  after  having  been  exposed  to  the  heat  of  an  oven.  The  finest 
prunes,  used  on  the  tables  in  France,  are  prepared  from  the  larger  kinds  of  plums, 
such  as  the  Saint  Catharine,  and  Reine- Claude  or  green-gage.  An  inferior  sort  is 
brought  from  Germany. 

Prunes  have  a  feeble  odor,  and  a  sweet  mucilaginous  taste,  which  is  generally 
also  somewhat  acid.  They  contain  uncrystallizable  sugar,  malic  acid,  and  mucilagi- 
nous matter.  The  following  is  given  as  the  average  of  nine  analyses  of  dried  prunes. 
Water  29-30  per  cent.,  nitrogenous  material  2-35  per  cent.,  fat  0-53  per  cent.,  free 
acid  2-72  per  cent.,  sugar  44-35  per  cent.,  other  nitrogen-free  material  17-89  per 
cent.,  woody  fibre  (not  including  the  stone)  1-48  per  cent.,  ash  1-38  per  cent. 
(Konig  Nahrungsmittel,  ii.  397, 1880.)  In  Germany  a  kind  of  brandy  {zwetschen- 
hranntwein)  is  obtained  from  them,  which  in  some  districts  is  largely  consumed. 
Bonneberg,  a  German  chemist,  has  extracted  from  prunes  crystallizable  sugar  equal 
to  that  of  the  cane. 

Medical  Properties  and  Uses.  Prunes  are  laxative  and  nutritious,  and,  stewed 
with  water,  form  an  excellent  diet  in  costiveness,  especially  during  convalescence 
from  febrile  and  inflammatory  diseases.  Imparting  their  laxative  property  to  boiling 
water,  they  serve  as  a  pleasant  and  useful  addition  to  purgative  decoctions.  Their 
pulp  is  used  in  the  preparation  of  laxative  confections.  Too  largely  taken,  in  a  de- 
bilitated state  of  the  digestive  organs,  they  are  apt  to  occasion  flatulence,  and  griping 
pain  in  the  stomach  and  bowels. 

Off.  Prep.  Confectio  Sennae; 

PRUNUS  VIRGINIANA.  U.  S.     Wild-cherry. 

(PRU'NUS  VIR-QIN-I-A'KA.) 

"  The  bark  of  Prunus  serotina,  Ehrhart  (Cerasus  Serotina,  Loiseleur.  Nat.  Ord. 
Rosacea),  Amygdalae),  collected  in  autumn."  U.  S. 
Ecorce  de  Cerisier  de  Virginie,  Fr.;  Wildkirschenrinde,  0. 

Cerasus.  See  Lauro- Cerasus. 
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The  genus  Prunus  of  Linnaeus  has  been  variously  subdivided,  and  De  Candolle 
included  the  officinal  wild-cherry  in  a  section,  which  he  gave  the  name  of  Cerasus. 
At  present  the  best  authorities  consider  the  sections  of  Prunus  as  entitled  only 
to  the  rank  of  subgenera,  and  the  plant  under  consideration  is  placed  in  the  sub- 
genus Padus,  Mill,  which  is  distinguished  from  the  true  cherries  (Cerasus)  in 
having  the  flowers  in  racemes  which  terminate  the  branches  and  appear  after  the 
leaves. 

Cerasus  (not  P)-units)  serotina.  De  Candolle,  Prodrom.  ii.  540. — Prunus  serotina. 
Ehrhart ;  Watson's  Bibliographical  Index. —  Cerasus  Virginiana.  M  ichaux,  N.  Am. 
Sylv.  ii.  205 ;  B.  &  T.  97. 
The  name  Prunus  Virgini- 
ana,v^hich  has  been  wrongly 
applied  to  this  species,  was 
given  by  Linnaeus  to  the 
choke-cherry,  a  small  tree  or 
shrub,  growing  in  the  North- 
ern States,  and  bearing  a 
dark  red,  globular,  astringent 
fruit,  about  as  large  as  that 
of  the  tcild-cherry.  The 
officinal  species,  or  wild- 
cherry  tree,  is,  according  to 
Micliaux,  one  of  the  largest 
productions  of  the  Ameri- 
can forest.  Individuals  were 
seen  by  that  botanist  on  the 
banks  of  the  Ohio,  from 
eighty  to  one  hundred  feet 
high  .with  trunks  from  twelve 
to  fifteen  feet  in  circumfer- 
ence, and  undivided  to  the 
height  of  twenty -five  or 
thirty  feet.  But,  as  usually 
met  with  in  the  Atlantic 
States,  the  tree  is  much 
smaller.  In  the  open  fields 
it  is  less  elevated  than  in 
forests,  but  sends  out  more 
numerous  branches,  which 
expand  into  an  elegant  oval  summit.  The  trunk  is  regularly  shaped,  and  covered 
with  a  rough  blackish  bark,  which  detaches  itself  semicircularly  in  thick  narrow  plates. 
The_  leaves  are  oval-oblong,  or  lanceolate-oblong,  acuminate,  unequally  serrate, 
smooth  on  both  sides,  of  a  beautiful  brilliant  green,  and  supported  alternately  upon 
petioles,  which  are  furnished  with  from  two  to  four  reddish  glands.  The  flowers 
are  small,  white,  and  collected  in  long  erect  or  spreading  racemes.  They  appear  in 
May,  and  are  followed  by  globular  drupes,  about  the  size  of  a  pea,  and  when  ripe 
of  a  shining  blackish  purple  color. 

This  tree  grows  throughout  the  Union,  flourishing  most  in  those  parts  where  the 
soil  is  fertile  and  the  climate  temperate,  and  abounding  in  the  Middle  Atlantic  States, 
and  in  those  which  border  on  the  Ohio.  In  the  neighborhood  of  Philadelphia  it 
afiects  open  situations,  growing  solitarily  in  the  fields  and  along  fences,  and  seldom 
aggregated  in  woods  or  groves.  It  is  highly  valued  by  the  cabinet-makers  for  its 
wood,  which  is  compact,  fine-grained,  susceptible  of  polish,  and  of  a  light  red  tint 
which  deepens  with  a^e.  The  leaves  have  been  found  by  Prof.  Procter  to  yield 
volatile  oil  and  hydrocyanic  acid  on  distillation,  and  in  such  proportion  that  a  water 
distilled  from  them  might  with  propriety  be  substituted  for  the  cherry-laurel  water. 
(Proc.  A.  P.  A.,  1858,  p.  325.)  The  fruit  has  a  sweetish,  astringent,  bitter  tijste, 
and  is  much  used  in  some  parts  of  the  country  to  impart  flavor  to  spirituous  liquors. 
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The  bark  is  obtained  indiscriminately  from  all  parts  of  the  tree,  though  that  of  the 
roots  is  thought  to  be  most  active.  Mr.  J.  S.  Perot  has  ascertained  that  it  is  stronger 
when  collected  in  autumn  than  in  the  spring.  Thus,  from  a  portion  gathered  in  April 
he  obtained  00478  per  cent,  of  hydrocyanic  acid,  and  from  another  in  October 
0-1436  per  cent.,  or  about  three  times  as  much.  The  parcels  tried  were  taken  from 
tbe  same  tree,  and  from  the  same  part  of  the  tree.  (-4.  J.  P.,  xxiv.  111.)  The 
bark  should  be  preferred  recently  dried,  as  it  deteriorates  by  keeping. 

Properties.  Wild-cherry  bark  is  officinally  described  as  follows.  "  In  curved 
pieces  or  irregular  fragments,  one-twelfth  of  an  inch  (2  mm.)  or  more  thick, 
outer  surface  greenish-brown,  or  yellowish-brown,  smooth  and  somewhat  glossy, 
marked  with  transverse  scars ;  if  collected  from  old  wood  and  deprived  of  the  corky 
layer,  the  outer  surfiice  is  nut-brown  and  uneven  ;  inner  surface  somewhat  striate  or 
fissured.  Upon  maceration  in  water  it  develops  a  distinct  bitter-almond  odor ;  its 
taste  is  astringent,  aromatic  and  bitter.  The  bark  of  the  small  branches  is  to  be  re- 
jected." U.  S.  It  is  brittle  and  pulverizable,  presenting  a  reddish  gray  fracture,  and 
affording  a  fawn-colored  powder.  In  the  fresh  state,  or  when  treated  with  water,  it 
emits  an  odor  resembling  that  of  peach  leaves.  Its  taste  is  agreeably  bitter  and 
aromatic,  with  the  peculiar  flavor  of  the  bitter  almond.  It  imparts  its  sensible 
properties  to  water,  either  cold  or  hot,  producing  a  clear  reddish  infusion  closely  re- 
sembling Madeira  wine  in  appearance.  Its  peculiar  flavor  as  well  as  medical  virtues 
are  injured  by  boiling,  in  consequence  partly  of  the  volatilization  of  the  principles 
upon  which  they  depend,  partly  upon  a  chemical  change  effected  by  the  heat.  On 
microscopical  examination  it  is  seen  to  be  chiefly  composed  of  brown  parenchymatous 
tissue,  enclosing  numerous  groups  of  very  thick-walled  bast-cells  of  irregular  out- 
line, and  loaded  with  numerous 
^^^^M^^\  raphides,  in  tufts  or  single  large 
crystals  (see  cut).  The  med- 
ullary rays  are  usually  dis- 
tinct. From  an  analysis  by  Dr. 
Stephen  Procter,  it  appears  to 
contain  starch,  resin,  tannin, 
''^'^  gallic  acid,  fatty  matter,  lignin, 

Prunus  Virginiana,  showing  raphides.  red    Coloring    matter,    SaltS    of 

lime  and  potassa,  and  iron.  He 
obtained  also  a  volatile  oil,  associated  with  hydrocyanic  acid,  by  distilling  the  same 
portion  of  water  successively  from  several  different  portions  of  the  bark.  This  oil  was 
of  a  light  straw  color,  and  very  analogous  in  its  properties  to  the  volatile  oil  of  bitter 
almonds.  In  the  quantity  of  two  drops  it  proved  fatal  to  a  cat  in  less  than  five 
minutes.  (Journ.  of  the  Phila.  Coll.  of  Pharm..,  vi.  8.)  Prof  William  Procter  proved 
that,  as  in  the  case  of  bitter  almonds,  the  volatile  oil  and  hydrocyanic  acid  do  not  exist 
ready  formed  in  the  bark,  but  are  the  result  of  the  reaction  of  water  with  amygdalin, 
which  he  ascertained  to  be  one  of  its  constituents.  In  order,  however,  that  this 
change  may  take  place,  the  agency  of  another  principle,  probably  analogous  to  if  not 
identical  with  emulsin  or  the  synaptase  of  Robiquet,  is  also  essential ;  and,  as  this 
principle  becomes  inoperative  at  the  boiling  temperature,  we  can  understand  how  de- 
coction may  interfere  with  the  virtues  of  the  bark.  (^1.  J.  P.,  x.  197.)  The  conjecture 
was  advanced,  in  former  editions  of  this  work,  that  wild-cherry  bark  might  contain 
also  phlorizin,  a  glucoside  proved  to  exist  in  the  bark  of  the  apple,  pear, 
cherry,  and  plum  trees  ;  but  Mr.  Perot  sought  for  this  principle,  without  success, 
in  specimens  of  the  bark  of  different  ages,  and  taken  from  different  parts  of  the 
tree;  so  that  the  tonic  property," which  is  undoubtedly  possessed  by  the  bark,  must 
reside  either  in  the  portion  of  amygdalin  which  may  remain  undecomposed,  in  the 
pure  volatile  oil  resulting  from  its  reaction  with  water,  or  in  some  yet  undiscovered 
principle.  (^Ibid.,  xxiv.  111.)  That  the  last  of  these  inferences  is  the  correct  one, 
would  seem  to  be  proved  by  an  experiment  by  Professor  Procter,  who  found  the 
bitterness  of  an  extract  of  the  bark  to  remain  after  it  had  been  wholly  deprived  of 
amygdalin.  The  sedative  properties  of  the  bark  depend  upon  the  hydrocyanic 
acid  which  it  yields.     The  beautiful  wine-color  of  the  infusion  varies  in  different 
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specimens  of  the  bark,  the  shade  being  much  lighter  in  some  than  in  others.  Mr. 
Jos.  L.  Lemberger  prepared  infusions  from  the  bark  collected  every  month  of  the  year, 
and,  on  comparing  them,  found  that  they  varied  with  the  season  in  which  they  were 
gathered ;  the  darkest  infusions  proceeding  from  the  bark  gathered  in  April,  Octo- 
ber, and  November,  the  lightest  from  those  of  January  and  August,  and  the  inter- 
mediate from  the  other  months,  September  yielding  the  deeper  of  these.  He  also 
seems  to  have  determined  that  the  color  is  due  to  tannic  acid.  {A.  J.  P.,  July, 
1872.  p.  303.) 

Medical  Properties  and  Uses.  Uniting  with  a  tonic  power  the  property  of 
calming  irritation  and  diminishing  nervous  excitability,  this  bark  is  theoretically 
adapted  to  the  treatment  of  diseases  in  which  debility  of  the  stomach  or  of  the 
system  is  united  with  general  or  local  irritation;  and  when  very  largely  taken  it 
diminishes  the  action  of  the  heart.  Thus,  Dr.  Eberle  found  copious  draughts  of  the 
cold  infusion,  taken  several  times  a  day,  and  continued  for  nearly  two  weeks,  to  re- 
duce his  pulse  from  seventy-five  to  fifty  strokes  in  the  minute.  But  in  the  doses 
usually  prescribed,  the  remedy  is  too  feeble  to  exert  much  influence.  Neverthe- 
less, it  has  been  much  employed  in  thb  country,  in  the  hectic  fever  of  scrofula  and 
consumption. 

It  may  be  used  in  the  form  of  powder,  infusion,  fluid  extract,  or  syrup.  The 
dose  of  the  powder  is  from  thirty  grains  to  a  drachm  (1-95-3-9  Gm.)  ;  of  the  in- 
fusion, which  is  properly  directed  in  the  Pharmacopoeia  to  be  prepared  with  cold 
water,  two  or  three  fluidounces  (60  or  90  C.c.)  ;  of  the  fluid  extract,  a  fluidrachm 
(3-75  C.c.)  ;  and  of  the  syrup,  half  a  fluidounce  (15  C.c). 

Off.  Prep.  Extractum  Pruni  Virginianae  Fluidum,  U.  S.;  Infusum  Pruni  Vir- 
giniauae,  If.  S.;  Syrupus  Pruni  Virginianae,  U.  S. 

PULSATILLA.  U.S.     Pulsatilla. 

(PUL-SA-TIL'L.\.) 

Herba  Pulsatillse,  P.G.;  Pulsatille,  Coqaelourde,  Fr.;  Eiichenschelle,  G. 

"  The  herb  of  Anemone  Pulsatilla  and  Anemone  pratensis,  Linne,  and  of  Anem- 
one patens,  Linne,  var.  Nuttalliana.  Gray  {Nat.  Ord.  Ranunculaceae),  collected  soon 
after  flowering.  It  should  be  carefully  preserved  and  not  be  kept  longer  than  one 
year."   U.S. 

Gen.  Gh.  Sepals  5  to  15,  petal-like.  Petals  none,  or  like  abortive  gland  stamens. 
Achenia  short- beaked  or  blunt,  or  with  long  feathery  tails.  Seed  suspended.  Per- 
ennial herbs  with  radical  leaves ;  those  of  the  stem  two  or  three  together,  opposite 
or  whorled,  and  forming  an  involucre  remote  from  the  flower. 

This  is  a  large  genus  of  small  herbal  plants,  growing  in  almost  all  of  the  tem- 
perate countries  of  the  world,  and  probably  possessed  very  generally  of  the  acrid 
rubefacient  properties  of  the  Ranunculaceae.  The  A.  Ludoviciana,  an  American 
species,  growing  in  Minnesota  and  other  parts  beyond  the  Mississippi,  has  been  em- 
ployed with  supposed  advantage  by  Dr.  W.  H.  Miller,  of  St.  Paul,  in  chronic  diseases 
of  the  eyes,  in  cutaneous  eruptions,  and  in  syphilitic  afiiections.  Mr.  A.  W.  Miller, 
having  submitted  the  plant  to  chemical  examination,  succeeded  in  obtaining  anemonin 
from  it.  (A.  J.  P.,  1862,  p.  300.)  Mr.  F.  E.  Miller  has  found  the  principle  in 
abundance,  and  that  it  has  an  acid  reaction.  (A.  J.  P.,  xlv.  299.)  A.  nenwrosa, 
which  is  common  in  Europe  and  the  United  States,  is  said  to  act  as  a  poison  to 
cattle,  producing  bloody  urine  and  convulsions.  It  is  stated  also  to  have  proved, 
when  applied  to  the  head,  a  speedy  cure  for  tinea  capitis, 

A.  Pulsatilia.  lAnaseus.  Pulsatilla  indgaris.  Mill.  This  plant  has  its  flower-stalk 
from  five  to  eight  inches  high,  with  large  solitary  flowers,  having  six  dull  violet- 
purple  sepals,  which  are  very  downy  on  the  exterior,  and  ai;j  involucre  which  is  at 
first  near  the  flower  and  afterwards  becomes  more  remote.  The  radical  leaves  are 
on  long  stalks,  and  two  or  three  times  divided  into  long  linear  segments.  It  is  a 
very  common  plant  in  England  and  Northern  Europe. 

A.  pratensis,  which  affects  Southern  Europe,  is  especially  distinguished  by  its 
having  the  involucre  so  close  to  the  flower  as  to  assume  the  appearance  of  a  calyx. 
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A.  patens,  Linne,  var.  Nuttalliana,  Gray.  Dr.  Gray  afl&rms  that  this  plant  is 
more  like  A. pulsatilla  than  A.  patens,  and  that  it  is  a  distinct  species,  to  which  the 
name  of  A.  Nuttalliana,  Gray,  should  be  given.  It  grows  a  span  high,  with  an 
erect  flower  having  five  to  seven  purplish  spreading  sepals. 

Properties.  The  characters  of  the  herb  are  sufficiently  given  in  the  description 
of  the  plant.  It  contains  a  peculiar  crystallizable  principle,  named  anemonin,  con- 
vertible into  anemonic  acid  by  the  action  of  alkalies.  (^Ann.  der  Pharm.,  xxxii.  276.) 
Anemonin  is  deposited  by  water  distilled  from  the  fresh  herb  upon  standing,  and 
resembles  camphor.  According  to  J.  Miiller,  it  is  formed  by  a  metamorphosis  of 
the  acrid  matters  which  are  distilled  with  the  water.  (Pharm.  Centralb.,  Sept.  11, 
1850,  p.  618.)  M.  Dobraschinky  obtains  it  by  a  method  founded  on  its  solubility 
in  chloroform.  The  distilled  water  of  Anemone  praten sis  is  agitated  with  one-tenth 
of  this  liquid,  with  which  it  is  continued  in  contact  for  some  hours ;  the  liquid  on 
standing  separates  into  two  layers,  the  heavier  of  which,  containing  the  chloroformic 
solution,  is  distilled.  The  chloroform  passes,  and  the  residue,  constituting  one- 
eighth  of  the  solution,  is  treated  with  strong  alcohol,  heated,  and  set  aside  to  crys- 
tallize. Anemonin  separates  in  handsome  crystals.  {Joum.  de  Pharm.,  4e  ser.,  i. 
319.)  Its  formula  is  CjjHj^Og.  It  is  only  slightly  soluble  in  cold  alcohol,  but  readily 
soluble  in  hot  alcohol,  very  slightly  soluble  in  boiling  ether  or  water.  It  is  decom- 
posed at  temperatures  above  150°  C.  (302°  F.),  and  dissolves  in  alkalies  with  yellow 
color,  changing  at  the  same  time  into  anemonic  acid,  Cj^lIj^O,. 

Medical  Properties  and  Uses.  We  have  no  exact  knowledge  as  to  the  action  of 
this  new  officinal.  It  has  been  employed  in  Germany  and  other  parts  of  Europe,  es- 
pecially b}'^  homoeopathic  practitioners,  by  whom  the  drug  is  much  used  for  the  relief 
of  amenorrhcea  and  dysmenorrhoea,  and  for  other  purposes.  Given  in  infinitesimal 
amounts,  with  due  ceremony  as  to  dilution,  tumblers,  and  spoons,  to  credulous,  hys- 
terical women,  it  may  be  sometimes  of  service ;  but  whether  it  has  any  other  application 
is  very  doubtful.  In  one  or  two  trials  very  carefully  made  in  nervous  dysmenorrhoea, 
it  has  failed  in  our  hands  absolutely.  Baron  Storck  thought  that  he  found  A.pra- 
tensis  useful  in  amaurosis  and  other  complaints  of  the  eye,  in  secondary  syphilis, 
and  in  cutaneous  diseases.  A.  pulsatilla  is  supposed  also  to  possess  emmenagogue 
properties,  and  to  exert  an  alterative  influence  over  the  mucous  membranes,  render- 
ing it  useful  in  ophthalmia,  in  catarrhal  inflammation  of  the  nostrils,  throat,  and 
respiratory  passages,  and  in  similar  conditions  of  the  alimentary  canal  and  urinary 
organs.  Dr.  Peters,  of  New  York  (^Boston  Med.  and  Surg.  Joum.,  vol.  77,  p.  77), 
states  that  in  large  doses  pulsatilla  causes  profuse  perspiration,  which  may  be  fol- 
lowed by  an  eruption  of  small  vesicles  or  even  pustules  on  the  skin,  and  believes 
that  therapeutically  it  is  very  nearly  equivalent  to  senega. 

The  preparation  employed  by  Storck  was  an  extract  of  the  herbaceous  part  of 
the  plant,  which  was  given  in  the  dose  of  one  or  two  grains  daily,  gradually  in- 
creased to  twenty  grains  or  more.  The  dried  herb,  and  a  tincture  and  distilled 
water  of  the  plant,  were  used  ;  the  dose  of  the  powder  being  two  or  three  grains 
(0*13  or  020  Gm.),  of  the  tincture  half  a  fluidrachm  (1-9  C.c),  and  of  the  water 
two  or  three  drachms  (7*5  or  11*25  Co.).  In  large  doses  it  was  found  frequently  to 
produce  nausea  and  vomiting. 

PULVERES.     Powd&rs, 

(PUL'VE-EE§.) 

Poudres,  Fr.;  Pulver,  G. 

The  form  of  powder  is  convenient  for  the  exhibition  of  substances  which  are  not 
given  in  very  large  doses,  are  not  very  disagreeable  to  the  taste,  have  no  corrosive 
property,  and  do  not  deliquesce  rapidly  on  exposure.  As  the  efi'ect  of  pulverization 
is  to  expose  a  more  extended  surface  to  the  action  of  the  air,  care  should  bo  taken 
to  keep  substances  which  are  liable  to  be  injured  by  such  exposure  in  closely-stopped 
bottles.  In  many  instances  it  is  also  important  to  exclude  the  light,  which  exercises 
a  deleterious  influence  over  numerous  medicines  when  minutely  divided.  This  may 
be  done  by  coating  the  bottles  with  black  varnish.     In  relation  to  substances  most 
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liable  to  injury  from  these  causes,  the  best  plan  is  to  powder  them  in  small  quan- 
tities as  wanted  for  use.* 

Powders  may  be  divided  into  the  simple,  consisting  of  a  single  substance,  and  the 
compound,  of  two  or  more  mixed  together.  The  latter  only  are  embraced  under  the 
present  head.  In  the  preparation  of  the  compound  powders,  the  ingredients,  if  of 
different  degrees  of  cohesion  or  solidity,  should  be  pulverized  separately  and  then 
mixed.  Deliquescent  substances,  and  those  containing  fixed  oil  in  large  proportion, 
should  not  enter  into  the  composition  of  powders  intended  to  be  kept ;  the  former 
because  they  render  the  preparation  damp  and  liable  to  spoil ;  the  latter  because  they 
are  apt  to  become  rancid  and  impart  an  unpleasant  odor  and  taste.  When  deli- 
quescent substances  are  extemporaneously  prescribed,  the  apothecary  should  enclose 
them  before  delivery  in  waxed  paper  or  other  impervious  covering ;  and  the  same 
remark  is  applicable  to  volatile  powders,  as  carbonate  of  ammonium  and  camphor. 

The  lighter  powders  may  in  general  be  administered  in  water  or  other  thin  liquid  ; 
the  heavier,  such  as  those  of  metallic  substances,  require  a  more  consistent  vehicle, 
as  syrup,  molasses,  honey,  or  one  of  the  confections.  Resinous  powders,  if  given  in 
water,  require  the  intervention  of  mucilage  or  sugar.  For  many  powders  the  cachet 
de  pain  affords  the  best  method  of  administration."!" 

In  the  act  of  powdering,  the  whole  substance  in  the  mortar  should  not  be  beaten 
till  completely  pulverized  ;  as  the  portion  already  powdered  interferes  with  the  action 
of  the  pestle  upon  the  remainder,  while  the  finer  matter  is  apt  to  be  dissipated ;  so 
that  there  is  a  loss  both  of  time  and  material.  The  proper  plan  is  to  sift  off  the 
fine  powder  after  a  short  continuance  of  the  process,  then  to  return  the  coarser  parts 
to  the  mortar,  and  to  repeat  several  times  this  alternate  pulverization  and  sifting, 
until  the  process  is  completed.  Care  should  be  taken  to  mix  thoroughly  the  several 
portions  of  fine  powder  thus  obtained. 

The  preparations  of  this  class  which  have  been  dismissed  at  the  recent  revision 
of  the  U.  S.  Pharmacopoeia  are  the  Effervexcing  or  Soda  Powders  and  Powder  of 
Aloes  and  Canella. 

PULVIS  AMYGDALA  COMPOSITUS.  Br.     Omnpouiul  Powder 

of  Almonds. 
(pCl'yis  .\-myg'da-l^  com-p<j§'i-tds.) 

Confcctio  Amygdalae,  Land.;  Conserva  Amjgdalarum,  Ed.;  Confection  of  Almond  j  Conserve 
d'Amandes,  Fr.;  Mandelconserve,  G. 

"  Take  of  Sweet  Almonds  eight  ounces  ;  Refined  Sugar,  in  powder,  four  ounces  ; 
Gum  Arabic,  in  powder,  oiie  ounce.  Steep  the  Almonds  in  warm  water  until  their 
skins  can  be  easily  removed ;  and,  when  blanched,  dry  them  thoroughly  with  a  soft 
cloth,  and  rub  them  lightly  in  a  mortar  to  a  smooth  consistence.    Mix  the  Gum  and 

*  In  contradiction  to  what  has  been  stated  in  the  text  in  relation  to  keeping  powders  in  well- 
stopped  bottles,  it  is  asserted  by  M.  Herouard,  a  French  pharmaceutist,  that  this  plan,  instead  of 
preserving  powders,  tends  to  their  more  speedy  and  certain  change.  Whatever  pains  may  be 
taken  in  drying  medicines  previously  to  powdering  them,  most  of  them  during  the  process  attract 
moisture,  so  as  to  put  themselves  in  this  respect  in  equilibrium  with  the  surrounding  air;  and,  if 
enclosed  in  this  state  in  air-tight  vessels,  they  are  exposed  to  injurious  influence  from  their  own 
absorbed  water,  which,  vaporized  in  hot  weather,  is  in  the  colder  seasons  condensed  on  the  inner 
surface  of  the  vessel,  and  determines  a  movement  of  fermentation  ;  and  even  cryptogamic  growths 
appear.  The  best  method  of  preservation,  the  authbr  thinks,  is  to  enclose  the  powders  in  strong 
paper  bags  of  a  blue  or  gray  color,  so  as  to  exclude  the  light,  while  the  air  has  exit  or  entrance 
through  the  porous  walls.  Whatever  may  be  our  theoretical  opinions  on  the  point,  M.  H6ronard 
asserts  the  fact,  as  the  result  of  observation,  that  powders  keep  best  in  this  way.  They  may  \» 
more  likely  to  cake  or  harden  into  aggregate  masses ;  but  this  disadvantage  is  easily  counteracted 
by  a  new  pulverization  when  required.  (Joum.  de  Phartn.,  Aoflt,  1862,  p.  98.)  There  is  probably 
some  truth  in  these  statements ;  and  the  inference  may  be  drawn  that,  where  powders  are  kept  in 
air-tight  bottles,  they  should  be  thoroughly  dried,  after  pulverization,  before  being  enclosed. 

'\  Cachet  de  Pain.  These  very  useful  articles  are  wafers  made  of  unleavened  bread  in  such  a 
manner  that  they  offer  a  concavity,  so  that  when  two  are  placed  face  to  face  there  is  a  space  in 
which  a  powder  may  be  contained.  They  are  of  different  sizes  and  capacities,  the  largest  readily 
holding  as  much  as  ten  grains  of  quinine.  In  filling  them  one  wafer  is  placed  upon  a  board,  the 
requisite  amount  of  the  medicine  put  in  it :  then  a  second  wafer,  whose  interior  margin  has  been 
wetted,  is  laid  upon  the  first  and  pressed  down  upon  it.  When  taken  they  should  be  dipped  in 
water,  placed  immediately  upon  the  back  of  the  tongue,  and  swallowed  with  a  gulp  of  fluid.  For 
most  powders  of  disagreeable  taste,  the  cachet  de  pain  affords  the  best  method  of  administration. 
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the  Sufrar ;  and,  adding  them  to  the  pulp  gradually,  rub  the  whole  to  a  coarse  pow- 
der.    Keep  it  ia  a  lightly  covered  jar."  Br. 

This  is  nothing  more  than  the  old  Almond  Confection  under  a  new  name.  It  is 
intended  to  afford  a  speedy  method  of  preparing  the  almond  mixture,  which,  when 
made  immediately  from  the  almonds,  requires  much  time,  and  which  cannot  be  kept 
ready  made  in  the  shops.  But,  from  its  liability  to  be  injured  by  keeping,  it  was 
omitted  from  the  U.  S.  Pharmacopoeia,  which  directs  the  almond  mixture  to  be 
made  immediately  from  the  ingredients. 

Off.  Prep.  Mistura  Amygdalae,  Br. 

PULVIS  ANTIMONIALIS.  U.S.,  Br.     Antimonial  Powder.    [Jame.s' 

Powder.^ 

(PtJL'VIS  AN-TI-MO-NI-A'LIS.) 

Pulvis  Antimonii  Compositus,  Pulvis  Jacobi;  Poudre  antimoniale  de  James,  Fr.;  James's 
Antimonpulver,  G. 

"  Oxide  of  Antimony,  thirty-three  parts  [or  one  ounce  av.]  ;  Precipitated  Phos- 
phate of  Calcium,  sixty-seven  parts  [or  two  ounces  av.],  To  make  one  hundred  parts 
[or  three  ounces  av.J.     Mix  them  intimately."  IT.  S. 

"  Take  of  Oxide  of  Antimony  one  ounce  ;  Phosphate  of  Lime  two  ounces.  Mix 
them  thoroughly."  Br. 

This  preparation  has  been  introduced  into  the  U.  S.  Pharmacopoeia  as  a  substitute 
for  the  different  forms  of  antimonial  powder  formerly  ofl&cinal  with  the  British  Col- 
leges, and  because  of  its  revived  employment  at  the  present  time.  The  officinal 
preparations  are  identical.  In  order  that  the  subject  may  be  properly  understood,  it 
will  be  necessary  to  introduce  a  notice  of  the  powder  as  formerly  directed  to  be  pre- 
pared by  the  London  and  Dublin  Colleges ;  the  process  of  the  Edinburgh  College 
having  been  so  similar  to  the  London  that  it  does  not  require  special  consideration. 

Antimonud  Powder  of  the  London  College.  The  following  was  the  London  pro- 
cess. "  Take  of  Tersulphate  of  Antimony,  powdered,  a  pound ;  Horn  shavings 
two  pounds.  Mix,  and  throw  them  into  a  red-hot  crucible,  and  stir  constantly  until 
vapor  ceases  to  arise.  Bub  the  residue  to  powder,  and  put  it  into  a  crucible.  Then 
apply  heat,  and  raise  it  gradually  to  redness,  and  keep  it  so  for  two  hours.  Bub  the 
remaining  powder  until  it  is  as  fine  as  possible."  Lond. 

This  preparation  consists  mainly  of  bone-phosphate  of  calcium,  or  calcined  bone, 
mixed  with  antimonous  acid,  and  is  intended  to  furnish  a  substitute  for  the  cele- 
brated nostrum  of  Dr.  James,  an  English  physician  who  died  in  1776,  and  after 
whom  the  original  preparation  was  called  James  s  powder.  Dr.  Pearson,  of  London, 
found  the  genuine  powder,  on  analysis,  to  consist  of  phosphate  of  calcium  and  oxi- 
dized antimony,  and,  guided  by  his  results,  devised  the  formula  adopted  by  the 
London  College.  By  burning  the  materials  directed  by  the  College,  the  sulphur  is 
expelled  in  the  form  of  sulphurous  acid,  and  the  antimony  oxidized  ;  while  the  horn, 
which  is  of  the  nature  of  bone,  has  its  animal  matter  converted  into  charcoal.  By 
the  subsequent  calcination  the  charcoal  is  dissipated,  leaving  only  the  phosphate  of 
calcium  of  the  horn  mixed  with  the  oxidized  antimony. 

The  antimonial  powder  made  by  this  formula  is  a  tasteless,  inodorous,  gritty  pow- 
der, of  a  dull  white  color.  As  often  prepared,  it  is  insoluble  in  water ;  but  usually 
a  small  portion,  consisting  of  antimonite  and  acid  phosphate  of  calcium,  dissolves 
in  boiling  distilled  water.  Its  composition  varies  exceedingly,  a  circumstance  which 
forms  a  strong  objection  to  it  as  a  medicine.  When  entirely  insoluble  in  boiling 
water,  it  probably  contains  nothing  but  antimonous  acid  and  phosphate  of  calcium ; 
for,  when  its  soluble  constituents  are  absent,  the  teroxide  is  absent  also. 

The  only  essential  difference  between  the  officinal  and  the  Dublin  powder  is  that 
its  ingredients  are  taken  already  prepared  and  mixed  in  fixed  proportion,  while  those 
of  the  latter  result  simultaneously  from  one  operation.  It  is  of  course  much  more 
easily  prepared,  and  less  liable  to  uncertainty  from  any  error  in  the  process.* 

*  Mr.  Michael  Donovan  believes  that  none  of  the  officinal  formulas  fairly  represent  James's  pow- 
der, !ind  gives  an  elaborate  history  of  this  celebrated  proprietary  medicine,  and  a  method  of  its 
preparation,  in  P.  J.  Tr.,  1869. 
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Medical  Properties  and  Uses.  This  preparation  is  stated  to  be  alterative, 
diaphoretic,  purgative,  or  emetic,  according  to  the  dose  in  which  it  is  given.  Until 
within  a  few  years  it  was  often  prescribed  in  febrile  disea.ses,  with  a  view  to  its 
diaphoretic  effect.  According  to  Dr.  A.  T.  Thomson,  it  is  advantageously  given  in 
acute  rheumatism,  conjoined  with  camphor,  calomel,  and  opium,  and  with  calomel 
and  guaiac  in  several  cutaneous  affections.  The  estimation  in  which  this  preparation 
is  held  is  very  various ;  but  it  is  generally  admitted  that,  as  formerly  prepared,  it  is 
very  uncertain  in  the  percentage  of  teroxide  of  antimony,  and  consequently  in  its 
activity  ;  indeed,  it  was  this  uncertainty  of  its  action  that  led  to  its  omission  from 
the  U.  S.  Pharmacopoeia,  upon  the  revision  of  1830. 

The  antimonial  powder  at  present  officinal  is  exempt  fhjm  the  objection  of  irregu- 
larity of  composition.  Nevertheless,  as  it  depends  for  its  greater  or  less  energy  on 
the  presence  or  absence  in  the  alimentary  canal  of  an  acid  which  may  form  a  salt 
with  the  antimonial  oxide,  it  cannot  always  be  relied  on  for  a  definite  effect,  being 
sometimes  mild,  and  sometimes  more  active  than  might  be  desirable.  The  dose,  as 
a  diaphoretic,  is  from  three  to  eight  grains  (0-20-0-52  Gm.)  every  third  or  fourth 
hour,  given  in  the  form  of  pill.  In  larger  doses  it  is  purgative  and  emetic.  Dr. 
Jonathan  Osborne  has  found  the  teroxide,  given  separately  in  three-grain  (0*20  Gm.) 
doses,  evening  and  night,  to  cause  in  some  cases  nausea  and  vomiting,  in  others 
mild  purgation.  (P.  J.  Tr.,  1855,  p.  331.) 

PULYIS  AROMATICUS.  U.S.    Aromatic  Potoder. 

(PUL'YIS  AB-0-JL\T'l-CCS.) 

Polyis  Cinnamomi  Compositns,  Br.;  Compoand  Powder  of  Cinnamon ;  Poadre  aromatiqne^ 
Fr.;  Aromatiiohes  Pulver,  G. 

"  Cinnamon,  in  No.  60  powder,  thirty-five  parts  [or  seven  ounces  av.]  ;  Ginger, 
in  No.  60  powder,  thirty-five  parts  [or  seven  ounces  av.] ;  Cardamom,  dtprived  of 
the  capsules  and  crushed,  fifteen  parts  [or  three  ounces  av.]  ;  Nutmeg,  in  No.  20 
powder,  yi/?€en  parts  [or  three  ounces  av.].  To  make  one  hundred  parts  [or  twenty 
ounces  av.].  Rub  the  Cardamom  and  Nutmeg  with  a  portion  of  the  Cinnamon, 
until  reduced  to  a  fine  powder ;  then  add  the  remainder  of  the  Cinnamon  and  the 
Ginger,  and  rub  them  together  until  they  are  thoroughly  mixed."  U.  S. 

"  Take  of  Cinnamon  Bark,  in  powder,  Cardamom  Seeds,  in  powder,  Ginger,  in 
powder,  of  each,  one  ounce.  Mix  them  thoroughly,  pass  the  powder  through  a  fine 
sieve,  and  finally  rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle."  Br. 

The  Aromatic  Powder  of  the  present  Pharmacopoeia  differs  but  little  from  that 
formerly  officinal.  The  proportions  of  the  cinnamon  and  ginger  have  been  very 
slightly  increased. 

These  powders  now  closely  resemble  each  other;  the  only  material  difference  being 
that,  instead  of  the  cardamom  and  nutmeg  of  the  U.  S.  Pharmacopceia,  together  equal 
in  quantity  to  each  of  the  other  ingredients,  the  British  takes  only  the  cardamom  in 
double  the  proportion,  or  equal  to  each  of  the  others.  The  present  British  formula 
differs  from  that  of  1864,  in  the  substitution  of  ginger  for  nutmeg,  cloves,  and  saf- 
fron, and  especially  in  the  absence  of  sugar,  which  in  the  latter  constituted  two-thirds 
of  the  whole,  having  probably  been  added  in  order  that,  by  the  addition  of  a  little 
water  to  the  powder,  an  aromatic  confection  might  be  readily  prepared,  without  the 
necessity  of  keeping  it.  It  is  obvious  that  this  end  may  be  as  effectually  attained 
by  the  addition  of  a  little  syrup  to  the  present  powder. 

The  cardamom  seeds  should  always  be  separated  from  their  capsules  before  being 
weighed ;  and  the  powder,  when  prepared,  should  be  kept  in  well-stopped  bottles. 
The  aromatic  powder  is  stimulant  and  carminative,  and  the  U.  S.  preparation  may 
be  given  in  the  dose  of  from  ten  to  thirty  grains  (0-65— 1-95  Gm.),  in  cases  of 
enfeebled  diirestion  with  flatulence;  but  it  is  chiefly  used 'as  a  corrigent  and  adjn> 
vant  of  other  medicines.  A  mixture  of  aromatic  powders  in  the  form  of  a  cataplasm 
is  much  used  aa  a  mild  rubefacient,  especially  in  nausea  and  vomiting,  being  applied 
over  the  epigastrium.  Such  mixtures  are  commonly  called  spiced  plasters.  The  fol- 
lowing is  a  good  formula.  Take  of  ginger,  clov&s,  cinnamon,  and  black  pepper,  each, 
in  powder,  an  ounce;  tincture  of  ginger  half  a  fluidounce;  honey  a  sufficrent  quantity. 
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Mix  the  powders,  and  then  add  the  tincture  and  honey,  so  as  to  form  a  stiflF  cata- 
plasm ;*  or  the  mixed  powder  may  be  distributed  in  a  thin  flannel  bag,  quilted  in 
position,  and  the  whole  wet  with  bathing  whisky  when  applied  and  covered  with 
oiled  silk.  A  still  preferable  method  in  some  cases  is  to  put  the  above  mixture,  with- 
out the  honey,  in  a  quart  of  alcohol  and  apply  the  tincture  thus  formed  upon  flannel. 
Off.  Prep.  Extractum  Aromaticum  Fluidum,  U.  S.;  Pilula  Aloes  et  Ferri,  Br.; 
Pilula  Aloes  et  Myrrhae,  U.  S.;  Pilula  Cambogiae  Composita,  Br. 

PULVIS  CATECHU  COMPOSITUS.  £r.     Compound  Powder  of 

Catechu. 

(PUL'VIS  CAT'K-CHU  C0M-P6§'I-TUS.) 

"  Take  of  Pale  Catechu,  in  powder,  four  ounces  ;  Kino,  in  powder,  Rbatany  Root, 
in  powder,  of  each,  two  ounces  ;  Cinnamon  Bark,  in  powder,  Nutmeg,  in  powder,  of 
each,  one  ounce.  Mix  them  thoroughly,  pass  the  powder  through  a  fine  sieve,  and 
finally  rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle."  Br. 

This  is  an  agreeable  form  for  the  administration  of  kino  or  catechu ;  but  we  do 
not  see  the  propriety  of  mixing  two  substances  so  similar  in  their  properties,  at  least 
in  relation  to  taste  and  medicinal  efi'ect,  that  they  may  be  considered  identical.  The 
dose  is  from  fifteen  to  thirty  grains  (1-1*95  Gm.). 

PULVIS  CRET^  AROMATICUS.  Br.    Aromatic  Powder  of  Chalk. 

(PUL'VIS  CRE'TiE  AR-0-MXT'I-CUS.) 

"  Take  of  Cinnamon  Bark,  in  powder,  ybj^r  ounces  ;  Nutmeg,  in  powder,  Saff"ron, 
in  powder,  of  each,  three  oiinces  ;  Cloves,  in  powder,  one  ounce  and  a  half ;  Carda- 
mom Seeds,  in  powder,  one  ounce  ;  Refined  Sugar,  in  powder,  twenty-five  ounces ; 
Prepared  Chalk  eleven  ounces.  Mix  them  thoroughly,  pass  the  powder  through  a 
fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.    Keep  it  in  a  stoppered  bottle."  Br. 

This  is  the  former  "Aromatic  Powder"  of  the  Br.  Pharmacopoeia,  with  the  addi- 
tion of  chalk,  and  differs  from  the  former  "Aromatic  Powder  of  Chalk"  only  in 
having  the  ingredients  severally  directed  instead  of  being  mixed  in  the  form  of  the 
"Aromatic  Powder."  The  color  of  the  genuine  powder,  according  to  Mr.  Archibald 
Paterson,  varies  from  a  bright  yellow  ochre  to  a  dark  brown,  almost  resembling  that 
of  Dover's  powder.  (P.  J.  Tr.,  June,  1873,  p.  992.)  It  is  a  warm  stimulant  and 
astringent,  as  well  as  antacid,  and  is  well  calculated  for  diarrhoea  connected  with 
acidity  and  without  inflammation.  In  such  a  combination,  however,  the  due  pro- 
portion, and  even  the  choice  of  the  ingredients,  vary  so  much  with  the  symptoms 
that  they  might  with  propriety  be  left  to  extemporaneous  prescription.  The  dose  is 
from  thirty  to  sixty  grains  (1  •95-3-9  Gm.),  given  in  mucilage  or  sweetened  water, 
and  frequently  repeated. 

Off.  Prep.  Pulvis  Cretae  Aromaticus  cum  Opio,  Br. 

PULVIS  €RET^  AROMATICUS   CUM   OPIO.  Br.    Aromatic 
Powder  of  Chalk  and  Opium. 

(PUL'VIS  CRE'T^  AR-O-MXT'I-CUS  CUM  O'PI-6.) 

"  Take  of  Aromatic  Powder  of  Chalk  nine  ounces  and  three-quarters  ;  Opium,  in 
powder,  a  quarter  of  an  ounce.  Mix  them  thoroughly,  pass  the  powder  through  a 
fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle."  Br. 

The  addition  of  the  opium  greatly  increases  the  efficacy  of  the  compound  powder 
of  chalk  in  diarrhoea ;  and  its  fequal  diffusion  through  the  powder  presents  this  ad- 
vantage, that  it  may  be  conveniently  given  in  minute  doses  applicable  to  infantile 
cases.    Two  scruples  of  the  powder  contain  a  grain  of  opium.    In  the  diarrhoea  of 

*  Aromatic  Sugar.  Mr.  Wm.  L.  Turner  propo.ses  an  ingenious  mode  of  obtaining  the  effects  of 
the  aromatic  powder,  in  certain  cases  where  the  use  of  the  powder  itself  would  be  inconvenient.  He 
prepares  an  aromatic  sugar  by  submitting  eight  ounces  of  the  freshly  prepared  powder  to  percola- 
tion with  stronger  alcohol  to  exhaustion,  pouring  the  percolate  over  eight  ounces  of  sugar,  and 
evaporating  at  a  low  heat.  The  sugar  thus  prepared  may  be  added  to  mixtures^  solutions,  etc., 
requiring  aromatic  addition.  {A.J.  P.,  March,  1869,  p.  118.) 
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adults  from  ten  to  twenty  grains  (065-1  3  Gm.)  may  be  given  for  a  dose,  and  repeated 
several  times  a  day,  or  after  each  evacuation. 

PULYIS  CRETJ,  COMPOSITUS.  U.S.     Compound  Chalk  Powder. 

(PCl'VIS  CRE'Ti  COM-PO§'I-TUS.) 

"  Prepared  Chalk,  thirti/  parts  [or  one  and  a  half  ounces  av.]  ;  Acacia,  in  fine 
powder,  ttcenti/  parts  [or  one  ounce  av.];  Sugar,  in  fine  powder,  Ji/ti/ parts  [or  two 
and  a  half  ounces  av.],  To  make  one  hundred  parts  [or  five  ounces  av.].  Mix  them 
intimately'."  U.  S. 

This  is  a  new  officinal  powder.  It  has  been  introduced  for  the  purpose  of  having 
on  hand,  in  a  convenient  form,  the  dry  powders  necessary  to  make  chalk  mixture. 
(See  Mistiira  Cretse.)  This  powder  will  be  found,  however,  a  very  convenient  basis 
for  administering  chalk  in  powder  :  and  it  will  be  easy  to  direct  the  addition  of  mor- 
phine, kino,  pepsin,  subnitrate  of  bismuth,  or  any  other  suitable  agent. 

Of.  Frep.  MLstura  Cretae,  U.  S. 

PULVIS  EFFERVESCEXS  COMPOSITUS.  U.  S.    Compound  Effer- 
vescing Powder.     [Seidlitz  Powder.^ 

(PfL'VlS  £F-FER-VES'CEy§  COM-P<:»§'l-TCS.) 

Fttlveres  Efilervescentes  Aperientes,  U.  S.  1870  ;  Seidlitz  Powders ;  Palris  Aerophorus  Laxans, 
s.  P.  Aerophorus  ."^eidlitzensis,  P.O.:  Poudre  gaiifere  purgative,  Poudre  de  Sedlitz,  Fr.;  AbfUh- 
rende?  Brausepulver,  Seidlitzpnlver,  G. 

■'  Bicarbonate  of  Sodium,  in  fine  powder,  /onr  hundred  and  eighty  grains  (31 
Gm.)  ;  Tartrate  of  Potassium  and  Sodium,  in  fine  -poyfder.  fourteen  hundred  and 
forty  grains  (93  Gm.)  ;  Tartaric  Acid,  in  fine  powder,  four  hundred  and  twenty 
grains  (27  Gm.).  Mix  the  Bicarbonate  of  Sodium  intimately  with  the  Tartrate 
of  Potassium  and  Sodium,  divide  the  mixture  into  twelve  equal  parts,  and  wrap 
each  part  in  a  separate  paper  of  some  pronounced  color,  as  blue.  Then  divide  the 
Tartaric  Acid  into  the  same  number  (12)  of  equal  parts,  and  wrap  each  part  in  a 
separate  paper  of  a  color  distinctly  different  from  that  used  for  wrapping  the  mix- 
ture, as  white.     Keep  the  powders  in  well-closed  vessels."    U.  S* 

It  will  be  observed  that  the  title  of  this  preparation  has  been  changed  at  the  last 
revision  to  Pulvis  Effervescens  Compositus.  There  seemed  to  be  no  good  reason  for 
this  change,  but  it  can  do  no  special  harm,  because  the  Latin  title  is  very  rarely  used. 
Though  named  from  the  saline  springs  of  Seidlitz,  in  Bohemia,  Seidlitz  Powders  do 
not  correspond  in  composition  with  those  famous  waters.  Of  each  pair  of  powders, 
one,  much  the  smaller  of  the  two,  contains  thirty-five  grains  (2'3  Gm.)  of  tartaric 
acid,  the  other  forty  grains  (2-6  Gm.)  of  bicarbonate  of  sodium  mixed  with  two 
drachms  (7-8  Gm.)  of  Rochelle  salt.  The  acid  powder  is  usually  put  into  a  white, 
the  alkaline  into  a  blue  paper,  which  latter  should  not  be  colored  by  aniline  ;  a  num- 
ber of  them  are  enclosed  in  a  paper  or  tin  box.  They  should  not  be  kept  in  a  damp 
place,  as  the  tartaric  acid  is  liable  to  be  dissolved  by  the  moisture  and  absorbed  into 
the  substance  of  the  paper,  thus  altering  the  due  proportion  of  the  ingredients. 
We  have  known  the  whole  of  the  contents  of  the  white  paper  thus  to  disappear  in 

^  Palceret  Efferretceiites,  Vi.S.  \S70.  Effervescing  Potcdert.  Soda  Potcdera.  PultU  Atropko- 
rut  Anglicun,  P. G.;  Poudre  gazeute,  P.  aerophore,  P.  de  Seltz,  Fr.;  Brausepulcer,  G.  ''Take  of  Bi- 
carbonate of  Sodium,  in  fine  powder,  three  hundred  and  tixtji  grains  ;  Tartaric  Acid,  in  fine  powder, 
three  hundred  grains.  Divide  each  of  the  powders  into  twelve  equal  parts,  and  keep  the  partf, 
severally,  of  the  Bicarbonate  and  of  the  Acid  in  separate  papers  of  different  colors."  U.S.  1870. 
This  is  a  formula  dismissed  at  the  last  revision  of  our  national  Pharmacopoeia.  It  is  a  preparation 
which  has  been  long  in  use  under  the  name  of  soda  potcders.  The  powders  consist,  severally,  of 
twenty-five  grains  ( 1-565  Gm.)  of  the  acid  in  one  paper,  and  thirty  (1-95  Gm.)  of  the  bicarbonate 
in  the  other.  They  are  administered  in  solution.  An  acid  and  an  alkaline  powder  may  be  dis- 
8olve<l  in  separate  portions  of  water  and  then  mixed :  or  they  may  be  thrown  together,  or  succes- 
sively, into  the  same  portion  of  water.  The  whole  draught  should  be  half  a  pint  or  somewhat  less. 
It  may  be  rendered  more  agreeable  by  adding  two  or  three  fluidrachms  (7-5-11-25  C.c.)  of  syrup  of 
ginger  or  orange  peel  to  the  water,  before  dissolving  the  powders.  The  rationale  is  simple.  The 
tartaric  acid  seizes  the  alkali  of  the  bicarbonate,  forming  a  tartrate  of  sodium,  while  the  carbonic 
acid  escapes  with  effervescence.  The  effervescing  powders  are  refrigerant  and  slightly  laxative, 
and  afford  an  agreeable  and  refreshing  drink,  suitable  to  febrile  complaints,  and  generally  TCiy 
acceptable  to  the  stomach. 
76 
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the  course  of  two  or  three  years.  The  Rochelle  salt  is  the  ingredient  upon  which 
the  aperient  property  mainly  depends.  In  their  administration,  each  powder  is  dis- 
solved separately,  the  smaller  in  a  fluidounce  or  more  of  water,  the  larger  in  twice  or 
three  times  the  quantity ;  and  the  two  solutions  are  mixed  gradually.  A  reaction 
takes  place  between  the  tartaric  acid  and  the  bicarbonate  of  sodium,  by  which  tartrate 
of  sodium  is  produced,  adding  somewhat  to  the  laxative  property  of  the  draught, 
and  carbonic  acid  escapes,  causing  a  brisk  effervescence.  The  acid  is  in  slight  ex- 
cess, and  thus  causes  an  agreeable  acidity  in  the  solution.  These  powders  are  re- 
frigerant and  aperient,  and  generally  very  acceptable  to  the  stomach  in  consequence 
of  the  carbonic  acid  eliminated.  They  are  especially  adapted  to  febrile  cases  with  a 
somewhat  irritable  stomach.  One  pair  of  them  will  generally  operate  slightly  ;  but, 
if  required,  two  may  be  given  at  once ;  or  the  dose  may  be  repeated  every  three  or 
four  hours  till  the  desired  effect  is  produced.  The  flavor  may  sometimes  be  ad- 
vantageously improved  by  adding  syrup  of  ginger,  orange  peel,  or  lemon  to  one  of 
the  solutions  before  admixture. 

PULVIS  GLYCYRRHIZ^  COMPOSITUS.  U.S.,  Br.     Compound 

Powder  of  Glycyri^hiza. 

(PUL'VIS  GLtg-YR-RHi'Z^  C0M-P5§'l-TfiS.) 

Pulvis  Liquiritias  (Glycyrrhizae)  Compositus,  s.  P.  Pectoralis  Kurellae,  P.G.;  Poudre  de  Rgglisse 
composee,  Fr.;  Brustpulver,  G. 

"  Senna,  in  No.  60  powder,  eighteen  parts  [or  eighty-six  grains]  ;  Glycyrrhiza, 
in  No.  60  powder,  sixteen  parts  [or  seventy-six  grains]  ;  Fennel,  in  No.  60  powder, 
eight  parts  [or  thirty-eight  grains]  ;  Washed  Sulphur,  eight  parts  [or  thirty-eight 
grains]  ;  Sugar,  in  fine  powder,  Ji/t?/  jiarts  [or  two  hundred  and  forty  grains],  To 
make  one  hundred  j^arts  [or  four  hundred  and  eighty  grains].  Rub  them  together 
until  they  are  thoroughly  mixed."    U.  aS. 

"  Take  of  Senna,  in  fine  powder,  Liquorice  Root,  in  fine  powder,  of  each,  two 
ounces;  Refined  Sugar,  in  powder,  six  ounces.  Mix  them  thoroughly,  pass  the 
powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar."  Br. 

This  oflicinal  preparation,  which  has  just  been  introduced  into  the  U.  S.  P.  1880, 
is  identical  with  that  of  the  German  Pharmacopoeia  ;  but,  as  will  be  seen,  it  is  quite 
different  from  the  British  preparation.  The  object  of  the  fennel  is  patent,  but  the 
advantage  that  is  to  be  gained  by  the  use  of  washed  sulphur  in  the  proportion  of 
only  8  per  cent,  must  be  purely  imaginary.  It  is  used  as  an  agreeable  laxative  in 
the  dose  of  from  thirty  to  sixty  grains  (1-95  to  3-9  Gm.). 

PULVIS  IPECACUANHA  ET  OPII.    U.  S.    Powder  of  Ipecac  and 
Opium.     \^Dover^s  Powder^ 

(PUL'VIS  IP-E-CAC-U-AN'H^  ET  O'PI-I— ip-e-kak-u-an'e). 

Pulvis  Ipecacuanhae  Compositus,  U.  S.  1870;  Pulvis  Ipecaouanhse  Opiatus,  s.  Pulvis  Doweri,. 
P.G.;  Poudre  de  Dower,  Fr.;  Dower'sches  Pulver,  G. 

"  Ipecac,  in  No.  60  powder,  ten  parts  [or  sixty  grains]  ;  Powdered  Opium,  ten 
parts  [or  sixty  grains]  ;  Sugar  of  Milk,  in  No.  30  powder,  eighty  parts  [or  four 
hundred  and  eighty  grains].  To  make  one  hundred  parts  [or  six  hundred  grains]. 
Rub  them  together  into  a  very  fine  powder."    IT.  S. 

"  Take  of  Ipecacuanha,  in  powder,  half  an  ounce  [av.]  ;  Opium,  in  powder,  half 
an  ounce  [av.]  ;  Sulphate  of  Potash,  in  powder,  four  ounces  [av.].  Mix  them 
thoroughly,  pass  the  powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a 
mortar.     Keep  it  in  a  stoppered  bottle."  Br. 

In  the  desire  for  change,  this  old  and  well-known  preparation  has  not  been  spared 
in  the  last  revision.  The  title  which  in  1870  was  at  last  brought  into  conformity 
with  that  of  the  British  Pharmacopoeia  has  been  changed  back  to  the  old  1 850 
name.  The  altering  of  well-established  officinal  titles  of  such  important  prepara- 
tions as  this  is  a  practice  which  should  be  earnestly  opposed.  In  the  present 
instance  there  was  no  necessity  for  it,  whilst  the  substitution  of  sugar  of  milk  for 
the  sulphate  of  potassium  formerly  used  will  have  a  still  further  unsettling  tendency  ; 
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the  only  reason  that  can  be  put  forward  for  this  latter  change  is  that  sugar  of  milk 
is  more  ajrreeable  to  the  taste  than  sulphate  of  potassium,  but  it  yet  remains  to 
be  determined  whether  the  eflFects  of  the  two  preparations  are  identical. 

The  sulphate  of  potassium  and  the  sugar  of  milk  serve,  by  the  hardness  of  their 
particles,  to  promote  that  minute  division  and  consequent  thorough  intermixture 
of  the  opium  and  ipecacuanha  upon  which  the  peculiar  virtues  of  the  compound 
depend.  They  also  serve  to  dilute  the  active  ingredients,  and  thus  allow  of  their 
division  into  minute  doses  adapted  to  the  complaints  of  children.  This  composition, 
though  called  Dover's  powder,  does  not  precisely  correspond  with  that  originally 
recommended  by  Dr.  Dover,  which  was  prepared  as  follows.  Four  ounces  of  nitrate 
of  potassium  and  the  same  quantity  of  sulphate  of  potassium  were  mixed  in  a  red- 
hot  crucible,  and  afterwards  very  finely  powdered;  one  ounce  of  opium,  sliced,  was 
then  added,  and  ground  to  powder  with  the  saline  mixture  ;  lastly,  an  ounce  of 
ipecacuanha  and  an  ounce  of  liquorice  root,  in  powder,  were  mixed  with  the  other 
ingredients.  This  process  was  adopted  in  a  former  French  Codex,  and  has  been  re- 
tained with  little  change  in  the  present. 

This  powder  is  an  admirable  anodyne  diaphoretic,  applicable  to  all  cases,  not  at- 
tended with  much  fever,  cerebral  disease,  or  sick  stomach,  in  which  there  is  an  indi- 
cation for  diaphoresis,  especially  in  painful  affections,  or  in  those  connected  with 
unhealthy  discharges.  It  is  admirably  adapted  to  the  phlegmasiae,  particularly  rheu- 
matism and  pneumonia,  when  complicated  with  a  typhoid  tendency,  or  after  suffi- 
cient depletion.  Under  similar  circumstances,  it  is  useful  in  dysentery,  diarrhcea,  and 
the  various  hemorrhages,  especially  hemorrhage  from  the  uterus.  In  bowel  affections, 
and  whenever  the  hepatic  secretion  is  deranged,  it  is  frequently  combined  with  small 
doses  of  calomel.  Ten  grains  of  the  powder  contain  one  grain  of  opium.  The  dose 
is  from  five  to  fifteen  grains  (0-33-1  Gm.),  given  diffused  in  water,  or  mixed  with 
syrup,  or  in  the  form  of  bolus,  and  repeated  at  intervals  of  four,  six,  or  eight  hours, 
when  it  is  desirable  to  maintain  a  continued  diaphoresis.  Its  action  may  be  pro- 
moted by  warm  drinks,  such  as  lemonade  or  balm  tea. 

PULVIS  JALAPS   COMPOSITUS.   U.S.,  Br.     Ompound  Powder 

of  Jalap. 

(PfrL'TIS  JA-LA'P.*  COM-POg'l-TCS.) 

"  Jalap,  in  No.  60  powder,  thirty-five  parts  [or  one  hundred  and  sixty-eight 
grains]  ;  Bitartrate  of  Potassium,  in  fine  powder,  sixty-five  parts  [or  three  hundred 
and  twelve  grains].  To  make  one  hundred  parts  [or  four  hundred  and  eighty  grains]. 
Rub  them  together  until  they  are  thoroughly  mixed."  U.  S. 

"Take  of  Jalap,  in  powder,  five  ounces;  Acid  Tartrate  of  Potash  nine  ounces; 
Ginger,  in  powder,  one  ounce.  Mix  them  thoroughly,  pass  the  powder  through  a 
fine  sieve,  and  finally  rub  it. lightly  in  a  mortar."  Br. 

The  bitartrate,  by  being  rubbed  with  the  jalap,  is  thonght  to  favor  its  more 
minute  division,  while  it  increases  its  hydragogue  effect.  A  combination  of  these 
two  ingredients,  though  with  a  larger  proportion  of  cream  of  tartar  (see  Jalapa)^ 
forms  a  good  cathartic  in  dropsy,  and  in  scroftilous  diseases  of  the  joints  and  glands. 
The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm  (1  •95-3-9  Gm.). 

PULVIS  KINO  COMPOSITUS.  Br.,  Lond.     Compound  Powder  of 

Kino. 

(PCL'VIS  KI'NO  00M-P6§'I-TCs.) 
Pulvis  Zino  cum  Opio,  Br.  1S64;  Powder  of  Kino  and  Opium.  * 

"  Take  of  Kino,  in  powder,  three  ounces  and  three-quarters ;  Opium,  in  powder, 
a  quarter  of  an  ounce  ;  Cinnamon  Bark,  in  powder,  one  ounce.  Mix  them  thor- 
oughly, pass  the  Powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar. 
Keep  it  in  a  stoppered  bottle."  Br. 

This  is  an  anodyne  astringent  powder,  useful  in  some  forms  of  diarrhoea,  but  of 
which  the  composition  would  be  better  left  to  extemporaneous  prescription,  as  the 
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proportion  of  the  ingredients  should  vary  with  the  circumstances.   Twenty  grains  con- 
tain one  grain  of  opium.    The  dose  is  from  five  grains  to  a  scruple  (0-33-1 -3  Gm.). 

PULVIS  MORPHINE  COMPOSITUS.  U.S.     Compound  Powder 
of  Morphine.     [Tully^s  Powder. ~\ 

(PtJL'VIS  MOR-PHI'N^  C0M-P0§'I-TUS.) 

"  Sulphate  of  Morphine,  one  part  [or  eight  grains]  ;  Camphor,  twenty  parts  [or 
one  hundred  and  sixty  grains]  ;  Glycyrrhiza,  in  No.  60  powder,  twenty  parts  [or 
one  hundred  and  sixty  grains] ;  Precipitated  Carbonate  of  Calcium,  twenty  parts 
[or  one  hundred  and  sixty  grains]  ;  Alcohol,  a  sufficient  quantity.  Rub  the  Cam- 
phor with  a  little  Alcohol,  and  afterward  with  the  Glycyrrhiza  and  Precipitated 
Carbonate  of  Calcium,  until  a  uniform  powder  is  produced.  Then  rub  the  Sul- 
phate of  Morphine  with  this  powder,  gradually  added,  until  the  whole  is  thoroughly 
mixed."  U.S. 

Tills  is  a  new  officinal  compound  powder:  it  originated  with  Dr.  Wm.  Tully,  of 
New  Haven,  Conn.,  who  devised  it  as  a  substitute  for  Dover's  Powder.  It  is  very 
necessary  to  comply  strictly  with  the  directions  of  Dr.  Tully  in  its  preparation,  i.e., 
to  mix  the  ingredients  thoroughly  and  then  sift  the  powder,  and  it  is  to  be  regretted 
that  this  last  direction  was  not  included  in  the  officinal  formula.  The  diaphoretic 
action  depends  largely  upon  the  intimate  admixture  of  the  ingredients.  There  is 
the  one-sixtieth  of  a  grain  of  sulphate  of  morphine  in  one  grain  of  the  powder. 
The  dose  is  ten  grains  (0"65  Gm.),  containing  one-sixth  of  a  grain  (0*01  Gm.)  of 
sulphate  of  morphine. 

PULVIS  OPII  COMPOSITUS.  Br.     Compound  Powder  of  Opium. 
(puL'vis  6'Pi-i  com-p6§'i-tus.) 

"  Take  of  Opium,  in  powder,  one  ounce  and  a  half;  Black  Pepper,  in  powder, 
two  ounces  ;  Ginger,  in  powder,  ^ve  ounces;  Caraway  Fruit,  in  powder,  six  ounces; 
Tragacanth,  in  powder,  half  an  ounce.  Mix  them  thoroughly,  pass  the  powder 
through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.  Keep  it  in  a  stoppered 
bottle."  Br. 

This  seems  to  have  been  introduced  in  order  to  have  at  hand  all  the  dry  ingredients 
of  the  Confection  of  Opium.   (See  Confectio  Opii,  page  481.) 

Ten  grains  (065  Gm.)  of  the  powder  contain  one  grain  (0-065  Gm.)  of  opium. 

Off.  Prep.  Confectio  Opii,  Br. 

PULVIS  RHEI  COMPOSITUS.    U.S.,  Br.     Compound  Powder  of 

Rhubarb. 

(PUL'VIS  RHE'f  C0M-P6§'I-TUS.) 
Pulvis  Magnesise  cum  Rheo,  s.  P.  Infantum,  s.  P.  Antaeidus,  P.G.;  Poudre  de  Rhubarbe  com- 
posee,  Fr.;  Kinderpulver,  G. 

"  Rhubarb,  in  No.  60  powder,  twenty-five  parts  [or  one  hundred  and  twenty 
grains]  ;  Magnesia,  sixty-five  parts  [or  three  hundred  and  twelve  grains]  ;  Ginger, 
in  No.  60  powder,  ten  parts  [or  forty-eight  grains].  To  make  one  hundred  i^arts  [or 
four  hundred  and  eighty  grains].  Rub  them  together  until  they  are  thoroughly 
mixed."  U.S. 

"  Take  of  Rhubarb  Root,  in  powder,  two  ounces;  Light  Magnesia,  six  ounces; 
Ginger,  in  powder,  one  ounce.  Mix  them  thoroughly,  and  pass  the  powder  through 
a  fine  sieve."  Br. 

This  is  a  good  laxative  antatid,  well  adapted  to  bowel  complaints,  especially  in 
children.  The  dose  for  an  adult  is  from  half  a  drachm  to  a  drachm  (1-95-3-9  Gm.)  ; 
for  a  child  two  or  three  years  old,  from  five  to  ten  grains  (033-0-65  Gm.). 

PULVIS  SCAMMONII  COMPOSITUS.  Br.     Compound  Powder  of 

Scammony. 

(PUL'VIS  SCAM-MO'NI-I  C0M-P6§'1-TCs.) 

"  Take  of  Scammony,  in  powder,  four  ounces  ;  Jalap,  in  powder,  three  ounces ; 
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Ginger,  in  powder,  one  ounce.     Mix  them  thoroughly,  pass  the  powder  through  a 
fine  sieve,  and  finally  rub  it  lightly  in  a  mortar."  Br. 

This  does  not  appear  to  us  a  very  eligible  preparation.  Though  the  ginger  may 
tend  to  correct  the  griping  property  of  the  purgative  ingredients,  the  jalap  too  closely 
resembles  the  scammony  in  its  operation  to  exert  any  important  modifying  influence 
upon  it.     The  dose  is  from  ten  to  twenty  grains  (0-65-1-3  Gm.). 

PULVIS  TRAGACAXTH^  COMPOSITUS.  Br.  Compound  Pmoder 

of  Tragacanih. 

(PCL'VIS  TRiG-A-CiS'THLE  COM-Pu§'I-TCS.) 

"  Take  of  Tragacanth,  in  powder.  Gum  Acacia,  in  powder,  Starch,  of  each,  one 
ounce  ;  Refined  Sugar,  in  powder,  three  ounces.     Rub  them  well  together."  Br. 

This  is  applicable  to  the  general  purposes  of  the  demulcents,  but  is  chiefly  cm- 
ployed  in  Great  Britain  as  a  vehicle  for  heavy  insoluble  powders.  The  dose  is  frum 
thirty  grains  to  a  drachm  (1-95-3-9  Gm.). 

PYRETHRUM.    U.S.     Pyrethrum.    IPeRitory.'] 
(py-re'thkCm.) 

'•  The  root  of  Anacyclus  Pyrethrum.  De  Candolle.  (^Xat.  Ord.  Compositae.)" 
U.S.  "  The  root  of  Anacyclus  Pyrethrum.  DeCand.  Imported  from  the  Levant." 
Br. 

Pyrethri  Radix,  Br.;  Radix  Pyrethri  Romani ;  Pellitory  of  Spain ;  PyrSthre  (sallTaire),  Fr.; 
Bertr.imwurzel.  Romische  Bertramwurzel,  G.  ;  Pietro,  It.  ;  Pelitre,  Sp. 

Anacyclus.  Differing  from  Anthem  is  by  its  winged  and  obcordate  achenia. 
Lindley.     See  Anthemis. 

Anacyclus  Pyrethrum.  De  Cand.  Prodrom.  vi.  15. — Anthemis  Pyrethrum.  WiUd. 
Sp.  Plant,  iii.  2184 :  B.  d-  T.  151.  The  root  of  this  plant  is  perennial,  and  sends 
up  numerous  stems,  usually  trailing  at  the  base,  erect  in  their  upper  portion,  eight 
or  ten  inches  high,  and  terminated  by  one  large  flower.  The  leaves  are  doubly  pin- 
nate, with  narrow  nearly  linear  segments  of  a  pale  green  color.  The  florets  of  the 
disk  are  yellow ;  the  rays  white  on  their  upper  surface,  and  reddish  or  purple  beneath 
and  at  their  edges. 

The  plant  is  a  native  of  the  Levant,  Barbary,  and  the  Mediterranean  coast  of  Europe. 
The  root  is  the  part  used  under  the  name  of  pellitory,  or  pellitory  of  Spain.  Ac- 
cording to  Hayne,  the  pellitory  of  the  shops  is  derived  from  the  Anacyclus  offici- 
narum,  a  plant  cultivated  in  Thuringia  for  medical  purposes.  This  remark,  however, 
can  apply  only  to  Germany. 

Properties.  The  dried  root  of  A.  Pyrethrum  is  about  the  size  of  the  little  finger, 
cylindrical,  straight  or  but  slightly  curved,  wrinkled  longitudinally,  of  an  ash-brown 
color  externally,  whitish  within,  hard  and  brittle,  and  sometimes  furnished  with  a 
few  radicles.  It  is  destitute  of  odor,  though,  when  fresh,  of  a  disagreeable  smell. 
Its  taste  is  peculiar,  slight  at  first,  but  afterwards  acidulous,  saline,  and  acrid, 
attended  with  a  burning  and  tingling  sensation  over  the  whole  mouth  and  throat, 
which  continues  for  some  time,  and  excites  a  copious  flow  of  saliva.  It  is  oflSci- 
nally  described  as  "  from  two  to  four  inches  (5  to  10  cm.)  long,  somewhat  fusiform, 
nearly  simple,  about  half  an  inch  (12  mm.)  thick,  annulate  above,  wrinkled  below, 
externally  dark  grayish  brown  ;  internally  brownish  white,  fracture  short ;  the  bark 
Ls  rather  thick,  contains  two  circles  of  resin-cells,  and  surrounds  the  slender  wood- 
bundles  and  medullary  rays,  the  latter  havinjj  about  four  circles  of  shining  xesin- 
cells  ;  it  is  inodorous,  pungent,  and  very  acrid."  U.  S.  Its  analysis  by  Koene  gives, 
in  100  parts,  0-59  of  a  brown,  very  acrid  substance,  of  a  resinous  appearance,  and 
insoluble  in  caustic  potassa;  1*06  of  a  dark  brown,  very  acrid,  fixed  oil,  soluble  in 
polassa  ;  035  of  a  yellow  acrid  oil,  also  soluble  in  potassa ;  traces  of  tannin  ;  940 
parts  of  gum ;  inulin ;  7"60  parts  of  sulphate  and  carbonate  of  potassium,  chloride 
of  potassium,  phosphate  and  carbonate  of  calcium,  alumina,  silica,  etc.,  and  1980 
of  lismin,  besides  loss.  (See  A.  J.  P.,  viii.  175.) 

Medical  Properties  and  Uses.     Pellitory  is  a  powerftd  irritant,  used  almost 
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exclusively  as  a  sialagogue  in  certain  forms  of  headache,  rheumatic  and  neuralgic 
affections  of  the  face,  toothache,  etc.,  or  as  a  local  stimulant,  in  palsy  of  the  tongue 
or  throat,  and  in  relaxation  of  the  uvula.  For  these  purposes  it  may  be  chewed,  or 
employed  as  a  gargle  in  decoction  or  vinous  tincture.  Tiie  dose  as  a  masticatory  is 
from  thirty  grains  to  a  drachm  (1-95-3-9  Grm.).  Its  action  upon  the  general  sys- 
tem has  not  been  studied  to  any  extent,  but  50  minims  of  a  tincture  of  it  very 
nearly  killed  a  child  three  and  a  half  years  old.  The  symptoms  were  those  of  gastro- 
enteritis, followed  by  convulsions.  {London  Practitioner^  Aug.  1876.)  An  alcoholic 
extract  is  sometimes  employed  by  dentists  as  a  local  application  to  carious  teeth, 
with  a  view  to  a  benumbing  effect  before  plugging. 
Off.  Prep.  Tinctura  Pyrethri,  Br. 

PYROXYLINUM.   V.  8.,  Br.     Pyroxylin.     ISoIuble  Gun  Cotton.'] 

(PY-ROX-Y-LI'NUM.) 

Pyroxylon,  U.  S.  1870  ;  Gun  Cotton  ;  Fulmicoton  soluble,  Fr.;   Collodiumwolle,  G. 

"  Cotton,  one  part  [or  half  an  ounce  av^.]  ;  Nitric  Acid,  ten  j)arts  [or  five  ounces 
av.]  ;  Sulphuric  Acid,  twelve  parts  [or  six  ounces  av.]  ;  Alcohol,  Stronger  Ether, 
Water,  each,  a  sufficient  quantity.  Mix  the  Acids  gradually  in  a  glass  or  porcelain 
vessel,  and,  when  the  temperature  of  the  mixture  has  fallen  to  32°  C.  (90°  F.),  add 
the  Cotton.  By  means  of  a  glass  rod  imbue  it  thoroughly  with  the  Acids  and  allow 
it  to  macerate  for  ten  hours,  or,  until  a  small  sample  of  the  Cotton,  taken  out, 
thoroughly  washed  with  a  large  quantity  of  Water  and  subsequently  with  Alcohol 
and  pressed,  is  found  to  be  soluble,  when  shaken  in  a  test-tube  with  a  mixture  of 
one  volume  [or  one  fluidrachm]  of  Alcohol  and  three  volumes  [or  three  fluidrachms] 
of  Stronger  Ether.  Then  remove  the  Cotton  from  the  Acids,  transfer  it  to  a 
larger  vessel  and  wash  it,  first  with  cold  Water  until  the  washings  cease  to  have  an 
acid  taste,  and  afterward  with  boiling  Water.  Finally  drain  the  Pyroxylin  on  filter- 
ing paper  and  dry  it,  in  small,  detached  pellets,  by  means  of  a  water-bath.  Pyroxy- 
lin should  be  kept  loosely  packed,  in  well-closed  vessels,  containing  not  more  than 
about  31  grammes  (or  about  480  grains),  in  a  cool  and  dry  place,  remote  from 
lights  or  fire."    U.  S. 

"  Take  of  Cotton  one  ounce  [avoirdupois]  ;  Sulphuric  Acid,  Nitric  Acid,  of 
each,  ^«e  ^iac/oM?tces  [Imperial  measure].  Mix  the  acids  in  a  porcelain  mortar, 
immerse  the  Cotton  in  the  mixture,  and  stir  it  for  three  minutes  with  a  glass  rod, 
until  it  is  thoroughly  wetted  by  the  Acids.  Transfer  the  Cotton  to  a  vessel  con- 
taining water,  stir  it  well  with  a  glass  rod,  decant  the  liquid,  pour  more  water 
upon  the  mass,  agitate  again,  and  repeat  the  affusion,  agitation,  and  decantation, 
until  the  washings  cease  to  give  a  precipitate  with  chloride  of  barium.  Drain  the 
product  on  filtering-paper,  and  dry  in  a  water-bath."   Br. 

Gun  cotton,  discovered  by  Schonbein,  of  Basel,  in  Switzerland,  is  a  name  applied 
to  several  closely  related  yet  distinct  products.  Thus,  when  nitric  acid  of  moderate 
strength  is  taken  alone  and  made  to  act  in  the  cold  on  cotton,  mono-nitro-cellulose, 
CgHg(N02)05,  is  the  chief  product ;  if,  however,  a  mixture  of  equal  volumes  of 
nitric  acid  (1-42  sp.  gr.)  and  sulphuric  acid  (1-85  sp.  gr.)  is  taken,  the  cotton  is  con- 
verted into  dinitro-cellulose,  CgHg(N02)20j.  ;  and  if  cellulose  is  acted  on  in  the  cold 
by  a  mixture  of  the  strongest  nitric  acid  (1-52  sp.  gr.)  and  two  or  three  times  its 
bulk  of  concentrated  sulphuric  acid,  trinitro-celhdose,  CgH,(N02)305,  is  obtained. 

The  second  of  these  compounds,  dinitro-cellulose,  is  the  pyroxylin  of  the  Pharma- 
copoeia. It  differs  from  the  other  two  compounds  by  being  soluble  in  a  mixture  of 
three  parts  of  ether  and  one  part  of  rectified  spirit,  forming  when  dissolved  what  is 
known  as  collodion.  The  third  "compound,  when  very  thoroughly  washed  free  from 
acid,  is  insoluble  in  water,  alcohol,  ether,  and  all  mixtures  of  alcohol  with  ether.  It 
constitutes  the  true  explosive  gun  cotton,  which,  when  compressed  in  cakes  and  fired 
by  a  fulminate,  explodes  with  great  violence.  Other  compounds  intermediate  be- 
tween some  of  these  have  been  described  by  different  chemists,  but  Abel,  the  chemist 
of  the  Woolwich  Arsenal  in  England,  has  shown  that  they  were  imperfectly  purified 
preparations. 

Properties.  Gun  cotton  has  the  appearance  of  ordinary  cotton,  but  is  harsh  to 
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the  touch.  When  intended  for  solution  it  is  best  made  by  the  joint  action  of  sul- 
phuric and  nitric  acid,  or,  as  originally  proposed  by  Dr.  Ellet,  of  South  Carolina 
College,  of  nitre  and  sulphuric  acid.  Experience  is  said  to  have  shown  that  the 
use  of  the  acids  as  practised  in  the  present  officinal  formula  gives  better  results  than 
the  enployment  of  nitre  and  sulphuric  acid,  which  was  directed  in  the  U.  S.  Pharma- 
copoeia of  1860.  Care  should  be  exercised  not  to  let  the  mixture  attain  a  tempera- 
ture much  above  32°  C.  (90°  F.).  It  is  perfectly  insoluble  in  water,  and  nearly  so 
in  strong  alcohol,  but  dissolves  in  large  quantity  in  acetic  ether.  M.  Guichard 
proposes  the  use  of  chemically  pure  filtering-paper  as  yielding  a  superior  product  to 
cotton.  He  takes  1400  parts  of  sulphuric  acid,  sp.  gr.  1-82  ;  700  parts  of  nitric  acid, 
sp.  gr.  1-37  ;  70  parts  of  the  paper ;  puts  the  mixed  acid  in  a  vessel  surrounded  by 
cold  water  to  keep  down  the  temperature,  drops  the  paper  in  leaf  by  leaf,  allows  to 
stand  three  hours,  and  then  washes  freely  with  water.  (Journ.  de  Pharm.,  4e  ser., 
xii.  290.)  According  to  Dr.  J.  H.  Gladstone,  of  England,  gun  cotton  is  subject 
to  spontaneous  decomposition  if  kept  for  some  time.  The  same  fact  was  observed 
by  Mr.  James  Beatson,  of  New  York,  and  Prof  Procter,  of  Philadelphia.  The 
specimen  observed  by  Prof.  Procter  to  undergo  decomposition  had  not  been  well 
washed.  The  change  is  shown  by  the  bottle,  in  which  the  gun  cotton  is  kept,  becoming 
full  of  nitrous  acid  vapor ;  and  the  substance  is  so  far  altered  that  it  is  no  longer 
explosive  or  soluble  in  ether.  M.  Bouet  states  that  the  decomposition  from  exposure 
to  light  takes  place  sooner  in  gun  cotton  which  has  been  prepared  with  nitre  and 
sulphuric  acid,  than  where  the  mixed  acids  have  been  used.  He  says  that,  with 
both,  the  sides  and  bottom  of  the  bottle  are  nearly  covered  with  crystals  of  oxalic 
acid.  (See  ^4.  ./.  P.,  March,  1862,  p.  187.)  According  to  M.  Bechamp,  of  Stras- 
burg,  the  product  is  soluble  in  ether,  if  the  cotton  be  immersed  in  a  mixture  of  nitric 
and  sulphuric  acid,  while  still  hot  from  their  reaction  ;  but  not  soluble,  if  the  cotton 
be  added  to  the  mixture  when  cold.  By  treating  gun  cotton  with  ferrous  chloride, 
M.  Bechamp  caused  the  disengagement  of  nitrous  oxide  gas,  and  gave  the  filaments 
a  coating  of  oxide  of  iron,  which  was  readily  dissolved  by  hydrochloric  acid.  After 
this  treatment  the  gun  cotton  was  restored  to  its  original  state  of  cotton.  {Chem. 
Gaz.,  Jan.  1,  1854,  p.  11.)  When  kindled,  gun  cotton  flashes  off  like  gunpowder, 
burning  without  residue.  Yet,  according  to  M.  Bleekrode,  when  wet  with  ether, 
or  similar  fluid,  and  touched  with  a  light,  the  liquid  will  burn  out  of  it  without 
firing  it.  (Journ.  de  Pharm.,  4e  ser.,  xviii.)  Its  inflaming  point  is  at  187"7°  C. 
(370°  F.).  Dr.  Marx  makes  it  lower.  It  has  been  tried  as  a  substitute  for  gun- 
powder in  fire-arms,  etc.;  but  it  has  not  been  found  useful  except  for  some  special 
purposes. 

Off.  Prep.  CoUodium ;  CoUodium  cum  Cantharide,  (T.  S.;  Collodium  flexile,  U.  S., 
Br.;  Collodium  Stypticum,  U.  S. 

QUASSIA.  U.S.     Quassia. 

(QUAS'SI-A— kwo8h-e-a.) 

*'  The  wood  of  Picraena  excelsa,  Lindley,  Quassia  excelsa,  Swartz.  (iVa^  Ord. 
Simarubaceae.)"   P.  S.     "  The  wood  of  Picraena  excelsa.  Lindley.     From  Jamaica." 

Qaassiae  Lignum,  /^f. ;  Quassia  Wood;  Bitter  Wood  ;  Bitter  Ash  ;  Quussie,  Bois  amer,  Bois  de 
Quassie,  Fr.;  Quassienholz,  G.;  Legno  delia  Quassia,  It.:   Leno  de  Quassia,  Sp. 

Genus  Quassia.  Calyx  five-leaved.  Pettds  five.  Nectary  five-leaved.  Drupes 
five,  distant,  bivalve,  one-seeded,  inserted  into  a  fleshy  receptacle.   Willd. 

Of  the  species  included  by  Linnaeus  in  this  genus,  some,  as  Quassia  amara,  are 
hermaphrodite ;  others,  as  Q.  excelsa  and  Q.  Simaruba,  are  monoecious  or  polygamous. 
The  latter  have  been  associated  by  De  Candolle  in  a  distinct  genus,  named  Simct- 
ruba,  which  has  been  again  divided  by  Lindley  into  Simaruba  with  monoecious, 
and  Pici-sena  with  polygamous  flowers.  To  the  last-mentioned  genus  belongs  the 
proper  Quassia  plant,  the  Q.  excelsa  of  Linnaeus. 

The  medicine  was  formerly  obtained  from  Quassia  amara;  but  more  than  twenty 
years  since,  Lamarck  stated  that,  in  consequence  of  the  scarcity  of  this  tree.  Quassia 
excelsa  had  been  resorted  to  as  a  substitute,  and  the  Pharmacopoeias  now  acknowl- 
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edge  only  the  latter  plant.  The  genuine  quassia  plant,  however,  of  Surinam  is  the 
Q.  amara  ;  and  we  shall,  therefore,  give  a  brief  description  of  both  species. 

Picrsena  excelsa.  Lindley,  Flo7-.  Med.  208;  B.  &  T.  57. — Quassia  excelsa.  Willd. 
Sp.  Plant,  ii.  569.  Simaruba  excelsa.  De  Cand.  Prodrom.  i.  733;  Hayne,  Darstel. 
und  Beschreih.  etc.  ix.  16.  As  its  name  imports,  this  is  a  lofty  tree,  sometimts  at- 
taining not  less  than  one  hundred  feet  in  height,  with  a  straight,  smooth,  tapering 
trunk,  which  is  often  three  feet  in  diameter  near  its  base,  and  covered  with  a  smooth, 
gray  bark.  The  leaves  are  pinnate,  with  a  naked  petiole,  and  oblong  pointed  leaflets 
standing  upon  short  footstalks,  in  opposite  pairs,  with  "a  single  leaflet  at  the  end. 
The  flowers  are  small,  of  a  yellowish  green  color,  and  disposed  in  panicles.  They 
are  polygamous  and  pentandrous.  The  fruit  is  a  small  black  drupe.  This  species 
inhabits  Jamaica  and  the  Caribbean  islands,  where  it  is  called  hitter  ash. 

Quassia  amara.  Willd.  Sp.  Plant,  ii.  567 ;  Woodv.  iMed.  Bot.  p.  574,  t.  204.  The 
bitter  quassia  is  a  small  branching  tree  or  shrub,  with  alternate  leaves,  consistin<j;  of 
two  pairs  of  opposite  pinnae,  with  an  odd  one  at  the  end.  The  leaflets  are  elliptiL-al, 
pointed,  sessile,  smooth,  of  a  deep  green  color  on  their  upper  surface,  and  paler  on 
the  under.  The  common  footstalk  is  articulated,  and  edged  on  each  side  with  a 
leafy  membrane.  The  flowers,  which  are  hermaphrodite  and  decandrous,  are  bright 
red,  and  terminate  the  branches  in  long  racemes.  The  fruit  is  a  two-celled  capsule 
containing  globular  seeds.  Quassia  amara  is  a  native  of  Surinam,  and  is  said  also  to 
grow  in  some  of  the  West  India  islands.  Its  root,  bark,  and  wood  were  formerly 
officinal.  Tiiey  are  excessively  bitter,  as  in  fact  are  all  parts  of  the  plant.  It  is 
uncertain  whether  any  of  the  produce  of  this  tree  now  reaches  our  markets. 

Quassia  comes  in  cylindrical  billets  of  various  sizes,  from  an  inch  to  near  a  foot 
in  diameter,  and  several  feet  in  length.  These  are  frequently  invested  with  a  light- 
colored  smoothish  bark,  brittle,  and  but  slightly  adherent,  and  possessing  in  at  least 
an  equal  degree  the  virtues  of  the  wood.  Their  shape  and  structure  clearly  evince 
that  they  are  derived  from  the  branches  or  trunk  and  not  from  the  root  of  the  tree. 
In  the  shops  they  are  usually  in  splinters,  chips,  or  raspings.  The  wood  is  '•  dense, 
tough,  of  medium  hardness,  porous,  with  a  minute  pith  and  narrow,  medullary  rays," 
U.  S.,  and  intensely  bitter. 

Properties.  The  wood  is  at  first  whitish,  but  becomes  yellow  by  exposure,  and 
sometimes  has  blackish  spots  or  markings,  due  to  the  presence  of  the  mycelium  of  a 
fungus.  It  is  inodorous,  and  has  a  purely  bitter  taste,  surpassed  by  that  of  few 
other  substances  in  intensity  and  permanence.  It  imparts  its  active  properties,  with 
its  bitterness  and  yellow  color,  to  water  and  alcohol.  Its  virtues  depend  upon  a 
peculiar  bitter  crystallizable  principle,  denominated  quassin,  which  was  first  discov- 
ered by  Winckler,  who  assigned  it  the  formula  Cj^Hj^O^.  This  formula  is,  however, 
considered  as  doubtful  at  present.  Quassin  is  white,  opaque,  unalterable  in  the  air, 
inodorous,  and  of  an  intense  bitterness,  which  in  the  solutions  of  this  principle  is 
almost  insupportable.  The  bitterness  is  pure,  and  resembles  that  of  the  wood.  When 
heated,  quassin  melts  like  a  resin.  It  is  but  slightly  soluble  in  water,  100  parts  of 
which  at  5-4°  dissolve  only  0-45,  and  that  slowly.  By  the  addition  of  salts,  especially 
of  those  with  which  it  is  associated  in  quassia,  its  solubility  is  strikingly  increased. 
It  is  also  but  slightly  soluble  in  ether,  but  is  very  soluble  in  alcohol,  more  so  in  that 
liquid  hot  than  cold,  and  the  more  so  the  purer  it  is.  Quassin  is  perfectly  neutral, 
though  both  alkalies  and  acids  increase  its  solubility  in  water.  It  is  precipitated  by 
tannic  acid  from  its  aqueous  solution,  which  is  not  disturbed  by  iodine,  chlorine, 
corrosive  sublimate,  the  salts  of  iron,  sugar  of  lead,  or  even  subacetate  of  lead.  Gold- 
schmidt  and  Weidel  (Jahre.sber.,  1877,  p.  931)  could  not  get  Wiggers's  quassin,  but 
obtained  a  resin  which  when  fused  with  caustic  potash  yielded  acetic  and  protocate- 
chuic  acids.  Among  the  salts  contained  in  quassia,  Mr.  George  Whipple  has  detected 
a  considerable  proportion  of  sulphate  of  sodium.  (P.  J.  Tr.,  xiii.  643.) 

Medical  Properties  and  Uses.  Quassia  has  in  the  highest  degree  all  the  prop- 
erties of  the  simple  bitters.  It  is  purely  tonic,  invigorating  the  digestive  organs, 
with  little  excitement  of  the  circulation  or  increase  of  animal  heat.  It  has  not  been 
very  long  known  as  a  medicine.  About  the  middle  of  the  last  century,  a  negro  of 
Surinam,  named  Quassi,  acquired  considerable  reputation  in  the  treatment  of  the 
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malignant  fevers  of  that  country,  by  a  secret  remedy,  which  he  was  induced  to  dis- 
close to  Mr.  Rolander,  a  Swede,  for  a  valuable  consideration.  Specimens  were  taken 
to  Stockholm  by  this  jrentleman  in  the  year  1756 ;  and  the  medicine  soon  became 
popular  in  Europe.  The  name  of  the  negro  has  been  perpetuated  in  the  generic  title 
of  the  plant.  But  the  quassia  of  Surinam  is  not  now  in  use,  having  been  super- 
seded by  the  product  of  Qtiassia  exce^sa,  from  the  West  Indies.  This  medicine  is 
useful  whenever  a  simple  tonic  impression  is  desirable.  It  is  particularly  adapted  to 
dyspepsia,  and  to  that  debilitated  state  of  the  digestive  organs  which  sometimes 
succeeds  acute  disease.  It  may  also  be  given  with  advantage  in  the  remis.<ion  of 
certain  fevers  in  which  tonics  are  demanded.  No  one  at  present  would  expect  from 
it  any  peculiar  controlling  influence  over  malignant  fevers.  It  is  said  to  be  largely 
employed  in  England  by  the  brewers,  to  impart  bitterness  to  their  liquors. 

It  is  administered  in  infusion,  tincture,  or  extract,  in  doses  respectively  of  half  to 
one  fluidounce  (15  to  30  C.c),  half  to  one  fluidrachm  (1-9  to  3*75  C.c),  and 
half  to  one  grain  (0-03  to  0'065  Gm.).  Some  dyspeptic  patients,  who  have 
become  habituated  to  its  bitterness,  chew  the  wood  occasionally  with  benefit. 

Off.  Prep.  Extractum  Quassias ;  Extractum  Quassiae  Fluidum,  U.  S.;  Tinctura 
Quassise,  U.  S. 

QUERCUS  ALBA.  U.  S.     White  Oak. 

(QUEB'CUS  iL'BA.) 

"  The  bark  of  Quercus  alba.  Linne.     {Nat.  Ord.  Cupuliferae.)"    U.  S. 
QUERCUS  CORTEX.     Oak  Bark. 

(QUER'CrS  COR'TES.) 

"  The  dried  bark  of  the  small  branches  and  young  stems  of  Quercus  pedunculata 
(Willd.)  ;  collected  in  spring,  from  trees  growing  in  Britain."  Br. 

Eeorce  de  Chene,  Fr.:  Eichenrinde,  G.;    Corteccia  della  Querela,  It.;  Corteza  de  Roble,  Sp. 

Gen.  Ch.  Male.  Calyx  commonly  five-cleft.  Corolla  none.  Stamens  five  to  ten. 
Female.  Calyx  one-leafed,  entire,  rough.  Corolla  none.  Styles  two  to  five.  Kut 
coriaceous,  surrounded  at  the  base  by  the  persistent  calyx.    Willd. 

This  genus  comprises  not  less  than  eighty  species,  of  which  between  thirty  and  forty 
are  within  the  limits  of  the  United  States.  Many  of  these  are  applied  to  important 
practical  purposes.  In  the  Northern  hemisphere,  the  oak  is  the  most  valuable,  as  it 
is  the  most  widely  difi"used,  of  all  forest  trees.  Notwithstanding  the  great  number 
of  species,  few,  comparatively,  have  found  a  place  in  the  officinal  catalogues.  Q.  robur, 
or  common  European  oak,  was  formerly  recognized  by  the  British  Colleges ;  but  at 
present  only  Q.  pedunculata.,  or  European  white  oak,  is  admitted  in  the  Br.  Pharma- 
copoeia. As  these  do  not  grow  in  the  United  States,  and  their  products  are  not  im- 
ported, it  is  unnecessary  to  treat  of  them  particularly  in  this  work.  According  to 
Michaux,  they  grow  in  the  same  countries,  frequently  together,  constituting  the 
greater  part  of  the  forests  of  Europe,  and  spreading  over  almost  the  whole  northern 
section  of  Asia,  and  the  northern  coast  of  Africa.  Q.  peduncxdata  is  the  common 
British  oak,  celebrated  as  well  for  its  majestic  growth,  and  the  venerable  age  which 
it  attains,  as  for  the  strength  and  durability  of  its  timber.  Our  own  Pharmacopoeia 
recognizes  only  Q.  alba,  or  white  oak.  Q.  tinctoria,  or  black  oak,  which  was  formerly 
officinal,  and  various  other  species,  aflford  actively  astringent  barks.  Such  are  Q. 
falcata,  or  Spanish  oak,  Q.  prinus,  or  ichite  chestnut  oak.  and  Q.  montana,  or  rock 
chestnut  oak.  The  following  remarks  in  relation  to  white-oak  bark  will  apply  also 
to  that  of  the  three  last-mentioned  species.  The  bark  of  Q.  tinctoria  is  somewhat 
peculiar. 

1.  Quercus  alba.  Willd.  Sp.  Plant,  iv.  448  ;  Michaux,  X.  Am.  Sylv.  i.  17  ^B.i&T. 
250.  Of  all  the  American  species,  the  white  oak  approaches  nearest,  in  the  char- 
acter of  its  foliage,  and  the  properties  of  its  wood  and  bark,  to  Q.  pedunculata  of 
Great  Britain.  When  allowed  to  expand  freely  in  the  open  field,  it  divides  at  a 
short  distance  from  the  ground  into  numerous  widely  spreading  branches,  and  attains 
under  favorable  circumstances  a  masroificent  size.    Its  trunk  and  larace  branches  are 
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covered  with  a  whitish  bark,  which  serves  to  distinguish  it  from  most  of  the  other 
species.  The  leaves  are  regularly  and  obliquely  divided  into  oblong,  obtuse,  entire 
lobes,  which  are  often  narrowed  at  their  base.  When  full  grown,  they  are  smooth 
and  light  green  on  their  upper  surface,  and  glaucous  beneath.  Some  of  the  dried 
leaves  remain  on  the  tree  during  the  whole  winter.  The  acorns  are  large,  ovate, 
contained  in  rough,  shallow,  grayish  cups,  and  supported  singly  or  in  pairs  upon 
peduncles  nearly  an  inch  in  length. 

The  white  oak  abounds  in  the  Middle  States,  and  extends  also  through  the  whole 
Union,  though  comparatively  rare  in  the  northern,  southern,  and  western  sections. 
It  is  the  most  highly  valued  for  its  timber  of  all  the  American  oaks,  except  the  live 
oak  (^Q.  virens),  which  is  preferred  in  ship-building.  The  bark  is  sometimes  used 
for  tanning,  but  that  of  the  red  and  Spanish  oaks  is  preferred.  All  parts  of  the 
tree,  with  the  exception  of  the  epidermis,  are  more  or  less  astringent,  but  this 
property  predominates  in  the  fruit  and  bark. 

White-oak  hark,  deprived  of  its  epidermis,  is  of  a  light  brown  color,  of  a  coarse, 
fibrous  texture,  and  not  easily  pulverized.  It  is  oflBcinally  described  as  "  in  nearly 
flat  pieces,  deprived  of  the  corky  layer,  about  a  quarter  of  an  inch  (6  mm.) 
thick,  pale  brown  ;  inner  surflice  with  short,  sharp,  longitudinal  ridges  ;  tough  ;  of 
a  coarse,  fibrous  fracture,  a  faint,  tan-like  odor,  and  a  strongly  astringent  taste.  As 
met  with  in  the  shops  it  is  usually  in  an  irregularly  coarse,  fibrous  powder,  which  does 
not  tinge  the  saliva  yellow."  IT.  S.  Water  and  alcohol  extract  its  active  properties. 
The  chief  soluble  ingredients  are  tannin,  gallic  acid,  and  extractive  matter.  It  is 
upon  the  tannin  that  its  medical  virtues,  as  well  as  its  use  in  the  preparation  of 
leather,  chiefly  depend.  The  proportion  of  this  ingredient  varies  with  the  size  and 
age  of  the  tree,  the  part  from  which  the  bark  is  derived,  and  even  the  season  when 
it  is  gathered.  It  is  most  abundant  in  the  young  bark ;  and  the  English  oak  is  said 
to  yield  four  times  as  much  in  spring  as  in  winter.  Sir  H.  Davy  found  the  inner 
bark  most  abundant  in  tannin,  the  middle  portion  or  cellular  integument  much  less 
ao,  and  the  epidermis  almost  wholly  destitute  as  well  of  this  principle  as  of  ex- 
tractive. 

Gerber  discovered,  in  European  oak  bark,  a  peculiar  bitter  principle  upon  which 
he  conferred  the  name  of  quercin.  It  is  obtained  by  boiling  the  bark  with  water 
acidulated  with  one  hundredth  of  sulphuric  acid,  adding  first  milk  of  lime  until  the 
sul]ihuric  acid  is  removed,  and  then  a  solution  of  carbonate  of  potassium  so  long  as 
a  white  precipitate  is  produced,  filtering  the  liquor,  evaporating  to  the  consistence  of 
a  thin  extract,  adding  alcohol,  and  finally  evaporating  the  spirituous  solution  down 
to  a  small  volume,  and  allowing  it  to  rest  for  some  days.  Yellow  crystals  form, 
which  may  be  obtained  colorless  by  repeated  crystallizations.  Quercin  is  a  neutral 
principle,  in  small,  white  crystals,  inodorous,  very  bitter,  readily  soluble  in  water, 
less  so  in  alcohol  containing  water,  and  insoluble  in  absolute  alcohol,  ether,  and  oil 
of  turpentine.   (^Arch.  der  Pharm..  xxxiv.  167.) 

2.  Quercus  tinctoria,  or  black  oak,  is  one  of  our  largest  trees,  frequently  attain- 
ing the  height  of  eighty  or  ninety  feet.  Its  trunk  is  covered  with  a  deeply  fur- 
rowed bark,  of  a  black  or  dark  brown  color.  The  leaves  are  ovate-oblong,  pubescent, 
slightly  sinuated  with  oblong,  obtuse,  mucronate  lobes.  The  fructification  is  biennial. 
The  acorn  is  globose,  flattened  at  top,  and  placed  in  a  saucer-shaped  cup. 

Black-oak  hark  has  a  more  bitter  taste  than  that  of  the  other  species,  and  may 
be  distinguished  also  by  staining  the  saliva  yellow  when  it  is  chewed.  Its  cellular 
integument  contains  a  coloring  principle,  capable  of  being  extracted  by  boiling  water, 
to  which  it  imparts  a  brownish  yellow  color,  which  is  deepened  by  alkalies  and  ren- 
dered brighter  by  acids.  Under  the  name  of  quercitron,  large  quantities  of  this 
bark,  deprived  of  its  epidermis  and  reduced  to  coarse  powder,  are  sent  from  the 
United  States  to  Europe,  where  it  is  used  for  dyeing  wool  and  silk  of  a  yellow  color. 
The  coloring  principle  is  called  quercitrin,  and  the  formula  C33H3^0j7  is  given  to  it. 
It  was  discovered  by  M.  Chevreul ;  and  its  properties  have  been  investigated  by 
MM.  Bolley  and  Kigaud.  These  chemists  obtained  it  by  forming  a  tincture  of  the 
bark  with  alcohol  of  the  sp.  gr.  0-849,  freeing  this  from  tannin  and  a  brown  sub- 
etance  by  gelatin,  distilling  off  the  alcohol,  and  replacing  it  as  it  was  evaporated  by 
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water.  The  quercitrin  was  deposited,  and  afterwards  purified  by  repeated  solution 
in  alcohol,  and  separation  by  water  as  before.  Thus  procured,  it  is  yellow,  slightly 
bitter,  inodorous,  in  microscopic  crystals  of  the  rii^ht-rhombic  system,  soluble  in  425 
parts  of  boiling  water  (Rigaud),  almost  insoluble  in  cold  water,  sparingly  soluble 
in  ether,  and  freely  soluble  in  alcohol  and  alkaline  solutions.*  According  to  Rigaud, 
quercitrin  is  a  glucoside,  being  resolvable  int'  isodulcite,  CgHj^Og,  and  a  neutral 
substance  which  he  calls  quercetin,  C^^iiJs^l2^  {'Touru.  de  Pharm.,  Janv.  1860,  p. 
76.)  Besides  this  principle,  the  bark  contains  much  tannin  of  a  special  variety 
called  quercitannic  acid,  Cj^HjgOg.  This,  when  treated  with  dilute  acids,  yiel(k 
glucose  and  a  red  coloring  matter,  (^^^2*^12  '■>  ^^^  ^^  ^^  ^^^^  \i&ed  in  tanning  than  the 
other  barks,  in  consequence  of  the  color  which  it  imparts  to  the  leather,  and  it  was 
very  properly  dropped  from  the  U.  S.  P.  on  account  of  its  decoction  staining  so 
decidedly  when  used. 

Medical  Properties  and  Uses.  Oak  bark  is  astringent  and  somewhat  tonic ; 
but  it  is  not  employed  as  an  internal  remedy.  On  account  of  its  cheapness  it  is  much 
used  externally.  The  decoction  may  be  advantageously  used  as  a  bath,  particularly 
for  children,  when  a  combined  tonic  and  astringent  effect  is  desirable,  and  the 
stomach  is  not  disposed  to  receive  medicines  kindly.  It  has  been  employed  in  this 
way  in  marasmus,  scrofula,  intermittent  fevers,  chronic  diarrhoea,  and  cholera  in- 
fantum. As  an  injection  in  leucorrhoea,  a  wash  in  prolapsus  ani  and  hemorrhoidal 
affections,  and  as  a  gargle  in  slight  inflammation  of  the  fauces,  attended  with  pro- 
lapsed uvula,  the  decoction  is  often  useful.  It  has  also  been  recommended  as  an 
injection  into  dropsical  cysts.  Reduced  to  powder  and  made  into  a  poultice,  the 
bark  was  recommended  by  the  late  Prof.  Barton  as  an  excellent  application  in  ex- 
ternal gangrene  and  mortification  ;  and  the  infusion  obtained  from  tanners'  vats  has 
been  used  beneficially  as  a  wash  for  flabby,  ill-cQnditioned  ulcers. 

Off.  Prep.  Decoctum  Quercus,  Br. 

QUILLAIA.  U.S.     QmUaia.     [Soap  Bark.'] 

(QUIL-LA'I.\— kwn-la' ya. ) 

"^The  bark  of  Quillaia  Saponaria.  Molina.    (Nat.  Ord.  Rosaceae,  Roseae.)"    U.  S. 

Ecorce  de  Quillaya,  Fr.;  Seifenrinde,  G.;  Quillaj',  Chilixn. 

Gen.  Ch.  Calyx  lobes  valvate,  abracteolate.  Disk  thick,  five-lobed,  the  lobes 
adnate  with  the  apex  of  the  staminiferous  calyx  lobes.  Follicles  patent,  many- 
seeded.      Leaves  entire.  Bentliam  &  Hooker. 

The  name  of  this  genus  is  said  to  be  derived  from  the  popular  name  of  the  tree 
Qiiillai/,  which  in  turn  comes  from  the  Chilian  word  quillean,  to  wash. 

Quillaya  Saponaria,  Molina.  This  is  a  tree  of  moderate  size,  with  alternate 
oval  or  oblong  leaves,  with  entire  or  slightly  denticulate  margins.  Male  and  female 
flowers  grow  on  the  same  branch,  are  axillary,  pedunculate,  and  without  corolla. 
The  calyx  of  the  female  flower  persists  in  fruit,  and  has  its  limb  deeply  divided  into 
five  oval,  acute  segments.     The  bark  is  thick,  the  wood  very  hard.f 

Properties.  Soap  bark  is  officinally  described  as  in  "  flat,  large  pieces,  about 
one-fifth  of  an  inch  (5  mm.)  thick ;  outer  surface  brownish  white,  oflen  with  small 

*  Quercitrin  has  been  found  also  in  Tarions  other  plants ;  as  in  the  leaves  of  Riita  graveolens, 
and  the  flower-buds  of  Capparis  spinoaa,  Sophora  Japonlca,  and  ^Hsciiliii  Hippocastnnum,  or  horse- 
chestnut.  (CAem.  ffnr.,  May  2,  1859,  p.  Ifil.)  As  this  principle  is  capable  of  assuming  various 
colors  under  various  chemical  influences,  the  idea  has  been  advanced  that  it  might  be  the  coloring 
principle  of  flowers.  {A.  J.  P.,  1860,  222.) 

Acoriig,  besides  the  bitter  and  astringent  principles  of  the  bark,  contain  a  peculiar  saccharine 
matter  (quercite),  which  is  insusceptible  of  the  vinous  fermentation.  {Journ.  de  Pharm.,  .3e  s6r., 
XX.  .335.)  They  are  sometimes  used  as  a  tonic  or  astringent;  and  a  decoction  made  from  roasted 
acorns  has  been  long  employed  in  Germany  as  a  remedj'  in  scrofula.  Before  roasting  they  should 
be  deprived  of  their  shells  ;  and  the  cotyledons,  according  to  Dausse,  should  lose,  during  the  pro- 
cess, 140  parts  of  their  weight  out  of  500.  (Phnrm.  Cenlralb.,  Oct.  9,  1850,  p.  687.)  From  half 
an  ounce  to  an  ounce  may  be  prepared  and  taken  like  coffee  at  breakfast.  {Richter.) 

f  This  tree  was  first  described  by  the  famous  Abbe  Giovanni  Ignazio  Molina  in  the  Sagt/io  aulla 
Storia  natiirale  dell'  Chili,  published  at  Bologna,  in  1V82;  second  edition,  1810.  (Translated  into 
German,  I.  D.  Brandis,  Leipsic,  1786;  into  French,  M.  Gruvel,  Paris,  1789;  into  English,  Lon- 
don, 1809;  also,  Middletown,  Conn.,  1880.)  It  is  first  noticed  by  systematic  writers  in  the  second 
(Gmelin's)  edition  of  the  System.  Nat,  tome  ii.  p.  767. 
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patches  of  brown  cork  attached,  otherwise  smooth;  inner  surface  whitish,  smooth; 
fracture  splintery,  checkered  with  pale  brownish  bast-fibres  imbedded  in  white  tissue ; 
inodorous,  very  acrid  and  sternutatory."  U.  S.  When  bruised  and  macerated  in 
water,  it  imparts  to  that  liquid  the  property  of  frothing  like  soap,  when  agitated. 
This  has  been  found  by  MM.  Fleury,  Jr.,  and  Boutron  Chalard  to  be  owing  to  the 
existence  of  saponin  in  the  bark,  the  same  principle  as  that  which  gives  a  similar 
property  to  Saponaria  officinalis.  (See  Part  II.)  The  bark  contains  neither  tannic 
acid  nor  any  bitter  principle. 

Medical  Properties.  Saponin,  the  active  principle  of  soap  bark,  is  a  pow- 
erful poison,  but  the  bark  has  no  application  in  practical  medicine.  Its  infusion  is 
much  used  in  the  arts  as  a  detergent  for  washing  silks,  cloths,  etc.,  but  we  know  of 
no  sufficient  reason  for  its  introduction  into  the  Pharmacopoeia.  Its  powder,  snuffed 
into  the  nostrils,  provokes  free  secretion  and  sneezing,  and  might  be  used  as  a  ster- 
nutatory. 

QUINIDINSE  SULPHAS.  U.  S.  Sulphate  of  Quinidine. 

(QUIN-I-Di'N.E  SUL'PHAS.) 

(C20  H24  N2  02)2  H2  SO4.  2H2  O  ;  782.  (C20  H12  N02)2,  HO  SO3.  2H0 ;  391. 

"  The  neutral  sulphate  of  an  alkaloid  prepared  from  different  species  of  Cinchona, 
chiefly  Cinchona  pitayensis.  Weddell.  (N^af.  Ord.  Ilubiaceae,  Cinchoneae.)"  U.  S. 
This  is  a  new  officinal  salt.  The  alkaloid  which  forms  the  base  is  quinidine, 
which  is  isomeric  with  quinine,  having  the  composition  C^gH^jN^O^.  Quinidine 
was  discovered  in  1833  by  MM.  0.  Henry  and  Delondre,  but  they  afterwards  con- 
cluded that  it  was  the  hydrate  of  quinine,  as  it  had  the  same  composition  as  quinine. 
Winckler,  in  1844,  announced  anew  the  existence  of  the  same  alkaloid,  which  he 
considered  distinct,  and  named  it  "ic/i/yMV^ine;"  this  substance  was  not  pure,  and 
Pasteur,  in  1853,  proved  that  it  really  consisted  of  two  alkaloids,  one  of  which  he 
called 'cmc/ioni(Zi/ie,  and  the  other  quinidine.  This  view  is  now  generally  accepted, 
although  Hesse  insists  on  calling  quinidine  ^^  conchinine ;"  but  the  latter  name  is 
only  used  to  a  limited  extent  in  Germany,  and  scarcely  at  all  elsewhere. 

Quinidine  crystallizes  in  rhombic  prisms,  which  contain  two  molecules  of  water. 
It  effloresces  on  exposure  to  the  air.  It  is  sublimable  by  heat  without  change,  and 
is  condensed  in  a  crystalline  form.  It  resembles  quinine  not  only  in  composition, 
but  also  in  its  chemical  relations  with  chlorine  and  ammonia,  being  rendered  green 
by  the  successive  action  of  those  agents.  According  to  Dr.  Herapath,  it  resembles 
it  also  in  causing  a  fluorescent  appearance  when  dissolved  in  water,  which  is  not 
the  case  with  either  cinchonine  or  cinchonidine,  or  is  so,  at  least,  in  a  much  less 
degree.  It  differs,  however,  in  its  greater  facility  of  crystallization,  in  its  much  less 
solubility  in  ether,  and  in  its  influence  on  polarized  light,  quinidine  producing  de- 
viation to  the  right,  and  quinine  to  the  left.  De  Vrij,  of  Rotterdam,  states,  as  the 
result  of  his  observation,  that  quinidine  forms  a  salt  of  very  difficult  solubility  with 
hydriodic  acid,  and  that,  consequently,  when  a  solution  of  iodide  of  potassium  is  added 
to  a  solution  of  sulphate  of  quinidine  a  white  precipitate  takes  place.  By  this  test 
quinidine  may  be  distinguished  from  the  other  cinchona  alkaloids,  and  detected  when 
mixed  with  them  in  solution  ;  no  other  yielding  a  precipitate  with  iodide  of  potassium. 
(See  A.  J.  P.,  xxix.  233.)  Dr.  Herapath  proposes  another  test  to  distinguish  this 
alkaloid  from  quinine.  If  to  a  solution  of  sulphate  of  quinine  in  acetic  acid  tincture 
of  iodine  be  added,  and  the  mixture  heated  and  then  allowed  to  cool,  a  beautiful 
emerald-green  compound  is  formed  ;  while  sulphate  of  quinidine  treated  in  the  same 
way  yields  a  brown  precipitate.  When  the  mixture  of  this  alkaloid  with  cinchoni- 
dine is  exposed  to  hot  air,  the"  crystals  of  quinidine  effloresce,  and  may  be  distin- 
guished from  the  others  by  their  opaque  whiteness. 

Commercial  quinidine,  consisting  generally  of  quinidine  with  a  much  larger  pro- 
portion of  cinchonidine,  and  sometimes,  there  is  reason  to  believe,  exclusively,  or 
nearly  so,  of  the  latter  alkaloid,  was  carefully  examined  by  H.  G.  Leers.  It  readily 
crystallizes  from  its  alcoholic  solution,  by  spontaneous  evaporation  in  hard,  shining, 
colorless  crystals,  which  are  easily  pulverized,  and  yield  a  snow-white  powder. 
They  melt  without  decomposition  or  loss  of  water  at  175°  C.  (347°  F.),  and  on  cool- 
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ing  concrete  into  a  grayish  whit€  crystalline  mass.  At  a  higher  heat  they  take  fire, 
and  burn  with  an  odor  resembling  that  of  volatile  oil  of  bitter  almond.  Their  taste 
is  bitter,  but  less  intensely  so  than  that  of  quinine.  Quinidine  is  soluble,  according 
to  Leers,  in  2580  parts  of  water  at  16-6°  C.  (62°  F.),  and  in  1858  parts  at  100° 
C.  (212°  F.),  in  143  (169,  Wlnckler)  of  ether  and  12  of  alcohol  of  0-835,  both  at 
16-6°  C  (62°  F.)  ;  but  the  solubilities  of  commercial  quinidine  vary  more  or  less 
according  to  the  relative  quantities  of  quinidine  proper  and  cinchonidine  con- 
tained in  it.  With  the  acids  it  forms  salts,  most  of  which  are  beautifiilly  crys- 
tallizable,  and  much  more  soluble  than  those  of  quinine.  There  are,  as  of  quinine 
and  cinchonine,  two  sets  of  the  salts  of  quinidine,  which  may  be  considered  either 
as  neutral  and  acid,  or  as  basic  and  neutral.  It  differs  from  quinine  by  its  much 
slighter  solubility  in  ether.  From  the  aqueous  solution  of  its  salts,  the  alkalies, 
their  carbonates,  and  bicarbonates  throw  down  pulverulent  precipitates  not  soluble 
in  an  excess  of  the  precipitant.  With  phosphate  of  sodium,  nitrate  of  silver,  and 
mercuric  chloride  it  forms  white,  with  terchloride  of  gold  liixhc  yellow,  and  with 
platiuic  chloride  orange  yellow  precipitates.  It  may  be  obtained  by  first  precipi- 
tating it  from  the  solution  of  one  of  its  salts  by  an  alkali,  and  then  repeatedly 
dissolving  in  alcohol  and  crystallizing,  until  it  is  entirely  freed  from  a  greenish 
yellow  resinous  substance  which  is  apt  to  attend  it.  From  quinine  it  may  be  sepa- 
rated by  repeated  washing  with  ether,  until  the  ethereal  solution  no  longer  affords 
evidence  of  the  presence  of  quinine  by  the  test  of  chlorine  water  and  ammonia. 

Properties.  Sulphate  of  quinidine  is,  according  to  one  view,  neutral,  consisting 
of  one  mol.  each  of  quinidine,  sulphuric  acid,  and  water ;  according  to  another, 
basic,  containing  two  mols.  of  base,  one  of  acid,  and  one  of  water,  and  therefore  a 
disulphate.  It  is  obtained  from  the  quinidine  barks  by  the  same  process  as  that  by 
which  sulphate  of  quinine  is  procured  from  the  quinine-yielding  barks.  When 
the  two  alkaloids  are  contained  in  the  same  bark,  the  sulphate  of  quinidine  (com- 
mercial) remains  in  the  mother-waters  in  consequence  of  its  greater  solubility. 
By  the  addition  to  its  solution  of  a  quantity  of  sulphuric  acid  equal  to  that  which 
it  contains,  it  is  converted  into  the  bisulphate  (sulphate  on  the  basic  view)  crystal- 
lizable  in  fine  acicular  crystals  like  asbestos.  It  is  officinally  described  as  in  "white, 
silky  needles,  permanent  in  the  air,  odorless,  having  a  very  bitter  taste,  and  a  neutral 
or  faintly  alkaline  *reaction.  Soluble  in  100  parts  of  water,  and  in  8  parts  of  alco- 
hol at  15°  C.  (59°  F.) ;  in  7  parts  of  boiling  water,  and  very  soluble  in  boiling 
alcohol ;  also  in  acidulated  water,  and  in  20  parts  of  chloroform,  but  almost  insolu- 
ble in  ether.  It  parts  with  its  water  of  crystallization  (4*3  per  cent,  of  its  weight) 
at  120°  C.  (2-48°  F.).  On  ignition,  the  salt  burns  slowly  without  leaving  a  residue. 
The  aqueous  solution,  when  acidulated  with  sulphuric  acid,  has  a  decided,  blue 
fluorescence.  When  treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight 
excess  of  water  of  ammonia,  the  salt  produces  an  emerald-green  color.  If  a  little 
water  of  ammonia  be  added  to  a  solution  of  the  salt,  a  white  precipitate  (Quinidine) 
is  produced,  which  requires  a  considerable  excess  of  water  of  ammonia,  or  about  30 
times  its  weight  of  ether  to  dissolve  it.  Test-solution  of  chloride  of  barium  added 
to  an  aqueous  solution  of  the  salt,  throws  down  a  white  precipitate  insoluble  in 
hydrochloric  acid.  The  salt  should  not  be  colored  or  not  more  than  very  slightly 
colored  by  undiluted  sulphuric  acid  (abs.  of  foreign  orjranic  matters),  nor  be  red- 
dened by  nitric  acid  (difference  from  morphine).  If  0-5  Gm.,  each,  of  Sulphate  of 
Quinidine  and  of  iodide  of  potassium  (not  alkaline  to  test-paper),  be  agitated  with 
10  C.c.  of  water  at  about  60°  C.  (140°  F.),  the  mixture  then  macerated  at  15°  C. 
(59°  F.)  for  half  an  hour,  with  frequent  stirring,  and  filtered, — the  addition,  to  the 
filtrate,  of  a  drop  or  two  of  water  of  ammonia  should  not  cause  more  than  a  slight 
turbidity  (abs.  of  more  than  small  proportions  of  cinchonine,  cinchonidine  or  qui- 
nine)." c^.,s:. 

Medical  Properties.  The  action  of  the  sulphate  of  quinidine  upon  the  system 
appears  to  be  identical  with  that  of  quinine,  except  in  being  less  powerful.  It  has 
been  asserted  to  produce  less  cerebral  and  stomachic  disturbance,  but  this  statement 
is  probably  incorrect  for  equivalent  doses.  The  exact  relation  of  it  in  strength  to 
<iuinine  is  not  thoroughly  determined,  but  the  proportion  seems  to  be  very  nearly 
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that  of  2  to  3,     In  malarial  diseases  from  twenty  to  sixty  grains  (1-3  to  3'9  Gm.> 
may  be  given  in  divided  doses  during  the  intermission. 

QUININA.   U.S.     Quinine. 

(QUI-Ni'NA.) 
Cm  H24  N2  O2.  3H2  O  (crystallized) ;  378.  C20  H12  NO2.  3H0;  189. 

"  An  alkaloid  prepared  from  diflFerent  species  of  Cinchona."    U.  S. 

This  alkaloid  is  prepared  by  adding  to  the  solution  of  the  sulphate  a  quantity  of 
water  of  ammonia  or  solution  of  soda  just  sufficient  to  precipitate  the  alkaloid. 

Properties.  Quinine  is  whitish,  rather  flocculent,  and  not  crystalline ;  but  it 
may  with  care  be  crystallized  from  its  alcoholic  solution  in  silky  needles ;  and  Liebig 
obtained  it  from  a  somewhat  ammoniacal  watery  solution  in  the  same  form.  It  is 
inodorous  and  very  bitter.  The  crystals  obtained  from  alcoholic  solution  have  the 
composition  C,oH,,N,0,  +  3H,0,  and  fuse  at  57°  C.  (134-6°  F.).  They  may  be 
deprived  of  water  by  warming  or  exposure  over  oil  of  vitriol,  and  they  then  fuse  at 
177°  C.  (350-6°  F.).  By  carefully  regulated  heat,  it  may  be  sublimed  unchanged, 
assuming  a  crystalline  form.  (Waddington,  P.  J.  Tr.,  March,  1868,  p.  413.)  Ac- 
cording to  Hesse,  anhydrous  crystalline  quinina  is  soluble  in  1960  parts  of  water  at 
15°  C.  (59°  F.),  and  the  trihydrate  in  1670  parts.  It  is  soluble  in  about  900  parts 
of  boiling  water,  in  about  6  parts  of  cold,  and  2  parts  of  boiling  alcohol,  very  soluble 
in  ether,  chloroform,  benzol,  benzin,  bisulphide  of  tarbon,  fixed  and  volatile  oils, 
and  in  about  200  parts  of  glycerin.  The  alcoholic  solution  is  intensely  bitter. 
Quinine  is  unalterable  in  the  air.  It  forms  salts  with  the  acids  which  readily  crys- 
tallize. The  tannate,  tartrate,  and  oxalate  are  said  to  be  insoluble  or  nearly  so,  but 
are  dissolved  by  an  excess  of  acid.  The  acetate,  according  to  Prof  J.  M.  Maisch, 
is  so  slightly  soluble  that  it  is  precipitated  from  a  solution  of  the  sulphate  by  the 
acetates  of  magnesium  and  the  alkalies.  (J..  J.  P.,  xxx.  386.)  When  recently  pre- 
cipitated quinine,  diffused  in  water,  is  exposed  to  the  action  of  a  stream  of  carbonic 
acid  gas,  the  quinine  is  dissolved ;  and,  if  the  solution  be  exposed,  acicular  crystals 
of  carbonate  of  quinine  are  deposited,  which  effloresce  in  the  air,  are  soluble  in  alco- 
hol, but  insoluble  in  ether,  have  an  alkaline  reaction,  and  effervesce  with  acids.  After 
the  deposition  of  the  crystals  has  ceased,  the  solution  yields  quinine  on  evaporation. 
(Langlois,  Comptes-Rendus,  Nov.  7,  1853,  p.  727.)  Freshly  precipitated  quinine 
is  scarcely  soluble  to  an  appreciable  extent  in  an  excess  of  potassa,  but  is  more  readily 
dissolved  by  ammonia.  (Wadgymar,  A.  J.  P.,  Sept.  1866,  p.  451.)  Prof.  Fliickiger 
(1878)  noticed  that  solutions  of  quinine  exposed  to  sunlight  rapidly  turned  brownish 
yellow,  and  subsequently  deposited  a  flocculent  precipitate,  which  he  proved  to  be 
neither  quinine  nor  quinicine,  but  an  entirely  different  substance.  It  lost  the  alka- 
loidal  character,  yet  possessed  the  same  chemical  composition  as  quinine.  He  named 
it  Quiniretin.  (P.  J.  Tr.,  May,  1878.) 

Quinine  and  its  salts  may  be  distinguished  from  all  other  alkaloids  and  their 
salts,  excepting  only  quinidine  and  quinicine,  by  the  beautiful  emerald-green  color 
(thaUeioquin)  which  results,  when  their  solution  is  treated  first  with  solution  of 
chlorine  and  then  with  ammonia,  and  which  changes  to  a  white  or  violet  upon 
saturation  with  a  dilute  acid.  The  statement  which  has  been  frequently  made  that 
the  chlorine  water  must  be  fresh,  was  disproved  by  C.  F.  Zeller.  (See  A.  J.  P.,  1880, 
p.  385.)  The  least  quantity  of  quinine  may  be  detected  by  powdering  the  sub- 
stance supposed  to  contain  it,  then  shaking  it  with  ether,  and  adding  successively 
the  tests  just  mentioned.  Its  salts  are  precipitated  by  mercuric  and  platinic  chlo- 
rides, and  of  a  buff  color  by  auric  chloride. 

Quinine  in  solution  turns  the  plane  of  polarization  to  the  left,  to  varying  degrees, 
however,  according  to  the  concentration,  the  solvent  used,  etc.  Acids  increase  the 
amount  of  deviation. 

In  relation  to  the  property,  possessed  by  quinine,  of  imparting  fluorescence  to  its 
watery  solution,  which  is  possessed  also,  though  in  less  degree,  by  other  cinchona 
alkaloids,  and  other  properties  common  to  both  quinine  and  its  sulphate,  there  will 
be  occasion  to  speak  under  sulphate  of  quinine ;  a  singular  discovery  was  made 
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by  Dr.  Bence  Jones,  of  London,  of  a  substance  normally  present  in  the  animal 
system  having  analogous  properties,  and  named  by  him  "  animal  quinoidine." 

Quinine  is  officinally  described  as  "  a  white,  flaky,  amorphous  or  minutely  crys- 
talline powder,  permanent  in  the  air,  odorless,  having  a  very  bitter  taste,  and  an 
alkaline  reaction.  Soluble  in  about  1600  parts  of  water,  and  in  G  parts  of  alcohol 
at  15°  C.  (59°  F.)  ;  in  700  parts  of  boiling  water,  in  2  parts  of  boiling  alcohol,  in 
about  25  parts  of  ether,  in  about  5  parts  of  chloroform,  in  about  200  parts  of  gly- 
cerin, and  also  soluble  in  benzin,  benzol,  water  of  ammonia,  or  in  diluted  acids,  which 
latter  it  neutralizes.  When  heated  to  57°  C.  (135°  F.),  it  melts,  and,  at  the  tempera- 
ture of  the  water-bath,  loses  about  9  per  cent,  (about  2  molecules)  of  its  water  of  crys- 
tallization, the  remainder  being  expelled  at  125°  C.  (257°  F.).  On  ignition,  the 
alkaloid  burns  slowly  without  leaving  a  residue.  The  solution  of  Quinine  in  diluted 
sulphuric  acid  has  a  vivid,  blue  fluorescence.  Treated,  first,  with  fresh  chlorine  water, 
and  then  with  a  slight  excess  of  water  of  ammonia.  Quinine  produces  an  emerald-green 
color.  Quinine  should  aff"ord  no  color,  or  none  darker  than  a  pale  yellow,  with  undi- 
luted sulphuric  acid  (abs.  of  foreign  organic  matters),  nor  should  it  be  reddened  by 
nitric  acid  (difference  from  morphine).  If  1  Gm.  of  Quinine  be  mixed,  in  a  mortar, 
with  0-5  Gm.  of  sulphate  of  ammonium  and  5  C.c.  of  distilled  water,  the  mixture 
thoroughly  dried  on  the  water-bath,  the  residue  (which  should  be  neutral  to  test- 
paper)  agitated  with  10  C.c.  of  distilled  water,  this  mixture  macerated  at  15°  C. 
(59°  F.)  for  half  an  hour,  then  filtered  through  a  small  filter,  5  C.c.  of  the  filtrate 
taken  in  a  test-tube,  and  7  C.c.  of  water  of  ammonia  (sp.  gr.  0-960)  then  added, — 
on  closing  the  test-tube  with  the  finger  and  gently  turning  it  until  the  ammonia  is 
fully  intermixed,  a  clear  liquid  should  be  obtained.  If  the  temperature  of  macera- 
tion has  been  16°  C.  (60-8°  F.),  7-5  C.c.  of  the  water  of  ammonia  may  be  added  ; 
if  17°  C.  (626°  F.),  8  C.c.  may  be  added.  In  each  instance  a  clear  liquid  indicates 
the  ab.sence  of  more  than  about  1  per  cent,  of  cinchonidine  and  quinidine,  and  of 
more  than  traces  of  cinchonine."    U.  S. 

Quinicine  (quinicia).  When  quinine  and  cinchonine,  or  quinidine  and  cinchoni- 
dine, or  their  salts,  are  exposed  to  heat,  they  are  changed  into  other  but  isomeric 
alkaloids ;  quinine  and  quinidine  into  quinicine,  isomeric  with  themselves ;  and 
cinchonine  and  cinchonidine  into  cinchonicine,  isomeric  with  its  own  antecedents. 
These  new  alkaloids  are,  therefore,  products  rather  than  educts,  and  generally  result, 
in  greater  or  less  proportion,  from  the  processes  employed  in  extracting  the  other 
alkaloids  from  bark ;  though  it  is  not  impossible  that  they  may  pre-exist  in  bark  to 
a  certain  extent,  being  formed  by  a  natural  process,  from  the  same  original  alkaloids, 
either  in  the  living  tree,  or  in  the  barks  while  drying,  after  separation  from  the  tree. 

Quinicine  is  almost  insoluble  in  water,  but  very  soluble  in  alcohol,  and  differs 
from  quinine  in  causing  deviation  of  the  plane  of  polarization  to  the  right  instead 
of  to  the  left  (^Regnault),  and  in  being  apparently  uncrystallizable. 

Cinchonicine  is  also  insoluble  in  water  and  soluble  in  alcohol.  It  agrees  with 
cinchonine,  from  which  it  is  derived,  in  producing  deviation  of  the  plane  of  polar- 
ization to  the  right ;  but  differs  from  cinchonidine  in  this  respect,  and  differs  from 
both  of  these  alkaloids  in  being  amorphous  or  uncrystallizable. 

The  most  important  artificial  salt  of  quinine  is  the  sulphate,  the  process  for  pro- 
curing wTiich,  as  well  as  its  properties,  will  be  hereafter  described.  The  bisiiiphate, 
hi/drobromate,  hydrochlorafe,  and  valerianate  have  been  introduced  into  the  U.  S. 
Pharmacopoeia,  and  the  citrate  of  iron  and  quinine  both  into  this  and  the  British, 
which  give  processes  for  its  preparation.  The  phosphate,  acetate,  citrate,  lactate, 
camphorate,  fen-ocyanate,  (annate,  arsenite,  antinioniate,  urate,  hypophosphite,  and 
chlorate,  hydrochlorate  with  urea,  citro-thymate,  sulphovinate,  salicylate,  sulphosali- 
cylate,  and  meconate,  have  also  been  employed  or  recommended ;  but  none  of  them 
has  yet  gained  admittance  into  the  Pharmacopoeias,  and  none  probably  is  superior 
to  the  officinal  sulphate.  The  first  fcur  may  be  prepared  by  saturating  a  solution  of 
the  acids  respectively  with  quinine,  and  evaporating  the  solutions.  The  camphorate 
is  recommended  as  a  substitute  for  the  valerianate^  {A.J.  P.,  July,  1865,  p.  254.) 
The  ferrocyanate  is  directed  to  be  made  by  boiling  together  four  parts  of  sulphate 
of  quinine  and  one  of  ferrocyanide  of  potassium,  both  in  concentrated  solutions. 
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pouring  oflF  the  liquor  from  a  greenish  yellow  substance  of  an  oily  consistence  which 
is  precipitated,  washing  the  latter  with  distilled  water,  then  dissolving  it  in  strong 
alcohol  at  37'7°  C.  (100°  F.),  filtering  immediately,  and  afterwards  evaporating  the 
solution.  M.  Pelouze  believes  this  preparation  to  be  pure  quinine,  mixed  with  a 
little  Prussian  blue.  (^Archives  Gen.,  3e  ser.,  xv.  236.)  The  tannate  may  be  pre- 
pared by  precipitating  one  part  of  sulphate  of  quinine,  dissolved  in  30  parts  of 
water  acidulated  with  a  few  drops  of  sulphuric  acid,  with  a  solution  of  three  parts 
of  tannic  acid  dissolved  in  30  parts  of  cold  water,  and  then  washing  and  drying  the 
precipitate.  It  has  the  advantage  of  possessing  little  taste,  but  doubts  have  been 
repeatedly  expressed  about  its  efficiency.  At  best  it  is  a  feeble  preparation,  not 
containing  more  than  32  per  cent,  of  quinine.  Either  of  these  salts  may  be  given 
in  the  same  dose  as  the  sulphate.  Arsenite  of  quinine  has  been  recommended  by 
Dr.  Ringdon,  especially  in  chronic  cutaneous  affections.  Adler  prepares  it  by  dis- 
solving arsenious  acid  in  water,  with  enough  alkali  to  make  the  solution  neutral, 
adding  about  five  times  its  weight  of  nitrate  of  silver,  washing  the  precipitated  arse- 
nite of  silver,  drying,  and  mixing  with  three  times  its  weight  of  hydrochlorate  of 
quinine,  digesting  the  mixture  for  a  day  with  70  per  cent,  alcohol,  filtering,  and 
allowing  the  filtrate  to  evaporate  spontaneously.  The  salt  is  crystalline,  soluble  in 
alcohol,  chloroform,  and  ether,  but  sparingly  so  in  water.  The  dose  is  one-third  of  a 
grain  (002  Gm.),  given  at  first  twice  a  day,  and  afterwards  three  or  four  times  a 
day.  Antimoniate  of  quinine  has  been  recommended  by  Dr.  La  Camera,  of  Naples,  as 
a  febrifuge,  being  especially  applicable  to  cases  of  doubtful  periodicity.  It  unites,  he 
thinks,  the  evacuant  properties  of  the  antimonials  with  the  antiperiodic  property 
of  quinine.  The  dose  is  two  or  three  grains  (0'13  to  020  Gm.),  four  times  a  day. 
(Journ.  de  Pharm.,  3e  ser.,  xxv.  471.)  The  itrate  of  quinine  is  thought  by  Dr. 
Perayre,  of  Bordeaux,  to  be  peculiarly  efficacious  in  obstinate  intermittents.  It  is 
prepared  by  boiling  10  parts  of  crude  quinine  in  water,  adding  gradually  20  parts 
of  crystallized  uric  acid,  and,  after  sufficient  ebullition,  filtering  and  evaporating.  A 
yellow  salt  is  obtained,  sometimes  amorphous,  more  frequently  crystalline,  soluble  in 
hot  and  less  so  in  cold  water,  and,  according  to  the  author,  capable  of  curing  inter- 
mittent fever  in  smaller  doses  than  the  sulphate,  with  less  cerebral  disturbance, 
less  bitterness,  and  easier  tolerance  by  the  stomach.  (Journ.  de  Pharm.,  3e  ser., 
xxxvii.  139.)  The  hi/pojihosphife  of  quinine  maybe  prepared  by  dissolving  3  parts 
of  hypophosphite  of  calcium  in  60  parts  of  distilled  water,  and  adding  the  filtered 
solution  to  a  solution  of  13  parts  of  sulphate  of  quinine  in  200  parts  of  alcohol, 
allowing  the  mixture  to  stand  two  hours,  and  filtering,  distilling  off  the  alcohol 
and  evaporating  the  solution  and  setting  aside  to  crystallize.  The  salt  is  soluble  in 
25  parts  of  cold,  1-5  parts  of  boiling  water,  and  in  10  parts  of  alcohol. 

The  hydrochlorate  of  quinine  and  urea, "  chininum  himuriaticum  carh  ami  datum," 
discovered  by  Kutais  (1878),  is  best  prepared  by  Rice's  process.  79  parts  of  hydro- 
chlorate  of  quinine  are  dissolved  in  70  parts  of  hydrochloric  acid  (sp.  gr.  r050),  the 
solution  filtered,  12  parts  of  urea  added,  and  the  whole  warmed  until  the  liquid  is 
clear.  It  is  then  set  aside  that  crystals  may  form.  These  are  soluble  in  an  equal 
weight  of  water,  and  also  in  strong  alcohol.  This  salt  has  been  recommended 
especially  for  hypodermic  uses. 

The  citrothymate  of  quinine  is  prepared  by  Pavesi  by  heating  in  a  ftask  on  a 
water-bath  4  parts  of  quinine  and  6  parts  of  oil  of  thyme,  with  enough  alcohol  to 
dissolve  both.  After  standing  12  hours,  2  parts  of  powdered  citric  acid  are  added, 
the  whole  heated,  filtered,  evaporated  to  a  syrup,  and  allowed  to  crystallize.* 

'^  Ejctemporaneom  Preparation  of  Various  Quinine  Sails.  Carbolate  of  Quinine.  Quinine,  pure, 
10  parts  ;  carbolic  acid,  5  parts. 

Citrate  of  Quinine.  Quinine,  pure,  15  parts;  citric  acid,  8  parts.  The  product  corresponds  to 
20  parts  of  true  citrate  of  quinine. 

Bi/drobromate  of  Quinine.  Sulphate  of  quinine,  100  parts  ;  bromide  of  potassium,  28  parts.  The 
product  corresponds  to  100  parts  of  hydrobromate  of  quinine. 

Hydriodate  of  Quinine.  Sulphate  of  quinine,  95  parts;  iodide  of  potassium,  40  parts.  The 
product  corresponds  to  100  parts  of  hydriodate  of  quinine. 

Iodized,  Hydriodate  of  Quinine.  Hydrochlorate  of  quinine,  70  parts;  iodide  of  potassium,  50 
parts  ;  iodine,  20  parts.  To  be  triturated  together  with  a  little  alcohol.  Corresponds  to  100  parts 
of  the  above  quinine  salt. 
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Off.  Prep.  Ferri  ct  Quininae  Citras ;  Liquor  Ferri  et  Qaininse  Citratis  ;  Syrupus 
Ferri,  Quininae  et  Strychninae  Phosphatum. 

QUIXIX.E  BISULPHAS.  U.  S.     Bisulphate  of  Quinine. 

(QUI-NI'y^  Bi-StX'PHAS.) 
Cjo  Hi4  Ni  O,  Hi  SO4.  7Hs  O  ;  548.  C»  Hu  NO,,HO,  SOj.  7H0;  274. 

"  Bisulphate  of  Quinine  should  be  kept  in  well-stopped  bottles."  (T.  S. 

This  is  a  new  oflScinal  salt.  It  is  made  by  suspending  sulphate  of  quinine  in 
water,  and  adding  a  molecule  of  sulphuric  acid,  filtering  and  crystallizing.  It  has 
been  introduced  because  of  the  great  advantages  in  solubility  that  it  possesses  over 
the  ordinary  sulphate.  It  requires  but  10  parts  of  water  to  dissolve  it,  whilst  the 
sulphate  requires  740.  For  use  in  the  form  of  pills  it  is  greatly  superior  on  this 
account,  whilst  it  may  be  administered  in  solution  without  the  exce^  of  acid  which 
must  be  used  when  the  ordinary  sulphate  is  prescribed  in  order  to  dissolve  it.  Its 
use  is  rapidly  extending,  and  when  these  very  important  practical  points  of  superior- 
ity are  fully  appreciated  by  the  profession,  it  will  be  used  exclusively.  It  is  offici- 
nally  described  as  in  "  colorless,  clear,  orthorhombic  crystals,  or  small  needles, 
efflorescing  and  becoming  opaque  on  exposure  to  air,  odorless,  having  a  very  bitter 
taste,  and  a  strongly  acid  reaction.  Soluble  in  about  10  parts  of  water  (with  vivid 
blue  fluorescence),  and  in  32  parts  of  alcohol  at  15°  C.  (59"  F.) ;  very  soluble  in 
boiling  water  and  in  boiling  alcohol.  At  lOO''  C.  (212°  F.)  it  loses  all  its  water  of 
crystallization,  and  at  135°  C.  (275°  F.)  it  is  converted  into  bisulphate  of  quinicine. 
On  ignition,  the  salt  burns  slowly  without  leaving  a  residue.  Treated,  first,  with 
fresh  chlorine  water,  and  then  with  a  slight  excess  of  water  of  ammonia,  it  produces 
an  emerald-green  color.  Its  aqueous  solution  yields,  with  water  of  ammonia,  a  pre- 
cipitate readily  soluble  in  an  excess  of  water  of  ammonia,  or  in  ether.  With  test- 
solution  of  chloride  of  barium  it  produces  a  white  precipitate  insoluble  in  hydrochloric 
acid.  The  salt  should  not  be  colored,  or  not  more  than  very  slightly  colored,  by 
undiluted  sulphuric  acid  (abs.  of  foreign  oreanic  matters),  nor  be  reddened  by  nitric 
acid  (difference  from  morphine).  If  1  Gm.  of  Bisulphate  of  Quinine  be  dried,  on 
a  water-bath,  to  constant  weight,  the  residue  should  weigh  not  less  than  0-77  Gm. 

Hypopkotpkite  of  QHtnine.  Hrdrochlorate  of  qainine,  100  p&rta;  hjpophoephite  of  calcium,  24 
parU.     Corresponds  to  100  parts  of  the  above  qainine  ssiL 

Lactate  of  Quinine.  Quinine,  pure,  70  parts:  lactic  acid,  35  parts.  To  be  triturated  together, 
if  necessary,  with  a  few  drops  of  alcohol.     Corresponds  to  100  parts  of  the  abore  qainine  salt. 

Pkotphate  of  Qminine.  Sulphate  of  qainine,  94  parts ;  phosphate  of  sodium,  SO  parts.  Corresponds 
to  100  parts  of  the  above  qainine  salt,  (Joum.  de  Ph.  et  Cheat.,  May,  1879  ;  X  R.,  Xor.  1S79.) 

Sulphorinate  of  quinine,  according  to  Carles,  is  prepared  hj  dissolving  16'9  parts  of  sulpho- 
rinate  of  sodium  in  200  parts  of  hot  alcohol :  and  42*8  parts  of  sulphate  of  qainine  in  600  parts 
of  hot  alcohol.  The  hot  solutions  are  mixed,  cooled,  and  the  precipitated  sulphate  of  sodium  filtered 
out.  The  filtrate  is  distilled,  and  the  residue  evaporated  and  dried  at  a  low  temperature.  It  is 
soluble  in  3  parts  of  water. 

Salictflate  of  quinine  may  be  prepared  by  Jobst'g  process,  bj  double  decomposition  between  solu- 
tions of  hydrocblorate  of  quinine  and  salicylate  of  ammonium,  or  bj  saturating  an  alcoholic  solu- 
tion of  quinine  with  an  alcoholic  solution  of  salicylic  acid.  The  crystals  are  soluble  in  226  parts 
of  water  and  in  20  parts  of  alcohol. 

Pkenate,  or  earbolate  of  qninine,  is  obtained  by  Jobst.  having  the  composition  ChHmN>Oi,CcHcO. 
It  is  soluble  in  400  parts  of  water,  80  parts  of  alcohol.  ( P.  J.  Tr..  June  12,  1875.)  Sulphoaalieylate 
of  quinine,  on  account  of  its  slow  solubility  in  water,  will  probably  not  be  very  useful  medically. 
(See  X.  R.,  1878,  p.  103.)  Meeonate  of  quinine  is  prepared  by  mixing  alcoholic  solution  of  meconie 
acid  and  quinine. 

The  chlorate  of  quinine  is  best  prepared,  according  to  Mr.  C.  R.  C.  Tichbome,  from  chlorate  of 
barium.  He  mixes  in  a  porcelain  dish  310  grains  of  chlorate  of  barium  dissolved  in  a  little  boil. 
ing  water  with  2  ounces  avoird.  of  sulphate  of  quinine,  and  12  ounces  of  hot  water,  at  90°  C.  (194° 
F.) ;  a  slight  excess  of  the  sulphate  being  used  to  insure  the  precipitation  of  all  the  barium.  Owing 
to  this  excess,  a  slight  pellicle  of  sulphate  of  qainine  floats  on  the  surface.  Apply  heat,  and  gradn> 
ally  add  a  very  little  precipitated  carbonate  of  barium  till  the  coating  of  sulphate  is  replaced  by 
a  slightly  oily  pellicle  of  alkaloid.  The  chlorate  of  qainine  is  now  obtained  by  evaporation  and  crys- 
tallization.    For  a  mode  of  preparing  the  chlorate  of  barium,  see  A.  J.  P.,  1868,  p.  101. 

The  chlorate  crystallizes  from  its  solution  in  fangoid  tuft?,  consisting  of  filiform,  snow-white 
crystals,  radiating  from  a  centre.  It  melts  with  heat,  and  in  the  air  at  length  takes  fire,  burning 
Tividly,  and  if  dry  sometimes  with  explosion,  leaving  a  carbonaceous  residue.  It  is  very  soluble 
in  boiling  water,  but  sparingly  in  cold,  and  is  deposited  from  its  hot  solution  on  cooling.  Gently 
warmed  with  hydrochloric  acid,  it  emits  chlorine  copiously;  and  ammonia  now  added  in  excess  oc- 
casions an  emerald-green  color;  thus  showing  that  it  is  a  compound  of  chloric  acid  and  quinine. 
{P.  J.  Tr.,  2d  ser.,  viii.  135.) 
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(abs.  of  free  water).  If  1  Gra.  of  the  salt,  previously  dried  at  100°  C.  (212°  F.), 
be  agitated  with  8  Cc.  of  distilled  water,  the  mixture  made  exactly  neutral  to  test- 
paper  by  the  cautious  addition  of  water  of  ammonia,  then  increased  by  the  addition 
of  distilled  water  to  10  Cc,  and  macerated  at  15°  C.  (59°  F.)  for  half  an  hour, 
Mpon  proceeding  further  as  directed  for  the  correspondmg  test  under  Quinine  (see 
Quim'na),  the  results  there  given  should  be  obtained."  U.  S. 

This  salt  contains  13  per  cent,  less  of  the  alkaloid  than  does  the  sulphate.  The 
difference  is  tt>  some  extent  compensated  for  by  the  greater  solubility,  and  the  dose 
^iven  is  usually  that  of  the  sulphate.  Nevertheless,  strict  therapeusis  would  de- 
mand an  increase  of  about  1 3  per  cent,  in  the  dose. 

QUININE  HYDROBROMAS.  U.S.     Hydrobromate  of  Quinine. 

(QUI-NI'N^  HY-DRO-BBO'MiS.) 
Cm  Uu  N2  O2  lIBr.  2H2O  ;  440*8.  (C20  H12  N02)2,  HBr.  4H0 ;  440-8. 

"  Hydrobromate  of  Quinine  should  be  kept  in  well-stopped  bottles."  U.  S. 

This  is  a  new  officinal  salt.  It  may  be  made  by  suspending  10  parts  of  sulphate 
of  quinine  in  80  parts  of  water,  boiling,  and  adding  3-4  parts  of  bromide  of  barium 
dissolved  in  20  parts  of  water,  filtering,  evaporating,  and  crystallizing.  It  may  also 
be  made  by  Leger's  process,  as  follows.  Sulphate  of  quinine,  commercial,  crystal- 
lized, 40  parts;  bromide  of  potassium,  dried  and  powdered,  11  parts;  alcohol  (80 
per  cent.),  400  parts  ;  distilled  water,  400  parts.  Dissolve  the  sulphate  in  two  hun- 
dred parts  of  alcohol  by  the  aid  of  heat,  add  the  bromide  of  potassium,  dissolved 
in  thirty  parts  of  distilled  water,  continue  the  heat  five  or  six  minutes  in  order  to 
allow  the  sulphate  of  potassium,  which  is  formed,  to  acquire  greater  compactness, 
so  that  it  will  more  readily  settle.  Filter  off  from  the  precipitate,  and  wash  four 
times  with  fifty  parts  of  boiling  alcohol.  Let  the  alcoholic  solution  cool,  when  a 
further  small  quantity  of  sulphate  of  potassium  will  be  deposited.  The  solution  is 
then  again  filtered  through  white  filtering  paper,  and  evaporated  on  a  water-bath  to 
one  hundred  parts.  Next,  four  hundred  parts  of  distilled  water  are  poured  on,  and 
heat  is  applied  until  the  bromhydrate  is  completely  dissolved.  After  allowing  the 
solution  to  stand  in  the  cold,  for  about  twenty-four  hours,  the  capsule  will  be  found 
filled  with  a  compact  crystalline  mass.  The  crystals  are  transferred  to  a  filter,  al- 
lowed to  drain,  and  dried  by  exposure  to  air.  Heating  would  cause  them  to  fuse. 
The  product  thus  obtained  amounts  to  about  thirty  parts  of  perfectly  white  hydro- 
bromate of  quinine.  By  evaporating  the  mother-water  to  one-third  of  its  volume, 
about  six  parts  more  may  be  obtained.  It  is  absolutely  necessary,  as  has  been  al- 
ready pointed  out  by  Boille,  to  redissolve  the  hydrobromate  in  water  as  above  stated, 
if  the  salt  is  to  be  obtained  in  white  and  bulky  crystals.  The  above  quantity  of  four 
hundred  parts  sliould  not  be  diminished,  for,  if  this  were  done,  the  salt  (which  fuses 
at  90°  F.)  would  separate  at  first  in  the  form  of  an  oily  liquid,  and  afterwards  would 
form  a  crystalline  crust.  (Repert.  de  Fharm.,  1880,  p.  390 ;  N.  E.,  Jan.  1881.) 

Properties.  It  is  in  "  colorless,  lustrous  needles,  permanent  in  ordinary  air, 
but  readily  efflorescing  at  a  gentle  heat,  odorless,  having  a  very  bitter  taste,  and 
a  neutral  or  slightly  alkaline  reaction.  Soluble  in  about  16  parts  of  water  and  in  3 
parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  1  part  of  boiling  water,  and  in  less  than  1 
part  of  boiling  alcohol,  in  6  parts  of  ether,  in  12  parts  of  chloroform,  and  moderately 
soluble  in  glycerin.  On  ignition,  the  salt  burns  slowly  without  leaving  a  residue. 
The  aqueous  solution,  when  acidulated  with  sulphuric  acid,  has  a  blue  fluorescence, 
and,  when  treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  it  produces"  an  emerald-green  color.  Water  of  ammonia  added 
to  the  aqueous  solution  throws  down  a  white  precipitate  readily  soluble  in  an  excess 
of  water  of  ammonia,  or  in  ether.  Test-solution  of  nitrate  of  silver  produces  a 
white  precipitate,  which  is  insoluble  in  diluted  nitric  acid,  and,  when  filtered  off 
and  washed,  insoluble  in  solution  of  carbonate  of  ammonium.  The  salt  should  not 
be  colored,  or  not  more  than  very  slightly  colored,  by  undiluted  sulphuric  acid 
(abs.  of  foreign  organic  matters),  nor  be  reddened  by  nitric  acid  (difference  from 
morphine).    If  a  small  portion  of  the  salt  be  dried  on  the  water-bath  until  it  ceases 
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to  lose  weight,  and  the  residae  cooled  in  a  desiccator,  the  loss  of  weight  should 
not  exceed  82  per  cent.  The  aqneous  solution  should  not  be  rendered  turbid  by 
diluted  sulphuric  acid  (abs.  of  barium),  and  not  more  than  slightly  turbid  by  test- 
solution  of  chloride  of  barium  (limit  of  sulphate).  If  TS  Gm.  of  the  salt  be  dissolved 
in  15  C.c.  of  hot  distilled  water,  the  solution  stirred  with  06  Gm.  of  crystallized 
sulphate  of  sodium  in  powder,  the  mixture  maintained  at  15°  C.  (59°  F.)  for  half 
an  hour  and  then  drained  through  a  filter  only  large  enough  to  contain  it,  until  5 
C.c.  of  filtrate  are  obtained — upon  treating  this  liquid  as  directed  for  the  corre- 
sponding test  under  Quinine  (see  Quinind),  the  results  there  given  should  be  ob- 
tained.'*^ U.  S. 

Medical  Properties.  This  salt  is  well  fitted  for  hypodermic  injection  on  account 
of  its  ready  solubility,  but  is  not  superior,  if  equal,  to  the  bisulphate.  The  plan 
which  has  been  advocated  of  injecting  a  hot  saturated  solution  is  to  be  deprecated,  as 
tending  to  cause  precipitation  in  the  cellular  tissue.  It  is  very  capable  of  causing 
cinchonism.  but  the  amount  of  hydrobromic  acid  is  too  small  to  afiect  the  system 
sensibly.     The  dose  is  that  of  the  other  salts  of  the  alkaloid. 

QUIXIXuE  HYDROCHLORAS.   U.  S.     Hydroddoraie  of  Quinine. 

(Qri->"i'>'^  HY-DBO-CHLO'RiS.) 
C»  H}4  \i  Os  HCl.  2H}0  ;  396*4.  (C»  Hu  XOi)],  HQ.  4H0;  396-4. 

"  Hydrochlorate  of  Quinine  should  be  kept  in  well-stopped  bottles."   U.  S. 

This  is  another  new  ofl5cinal  quinine  salt,  for  the  introduction  of  which  there 
seems  to  be  no  good  reason,  as  its  medical  properties  and  uses  are  precisely  those 
of  the  sulphate.  It  may  be  readily  prepared  by  treating  the  alkaloid  with  diluted 
hydrochloric  acid,  or  by  double  decomposition  between  chloride  of  barium  and  sul- 
phate of  quinine.  The  hydrochlorate  of  quinine  is  in  "  whit-e,  lustrous  needles, 
forming  tufts,  permanent  in  ordinary  air,  but  readily  efflorescing  at  a  gentle  heat, 
odorless,  having  a  very  bitter  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Sol- 
uble in  34  parts  of  water,  and  in  3  parts  of  alcohol  at  15°  C.  (59°  F.)  ;  in  1  part 
of  boiling  water  and  very  soluble  in  boiling  alcohol ;  when  rendered  anhydrous,  it 
is  soluble  in  1  part  of  chloroform.  On  ignition,  the  salt  bums  slowly  without  leav- 
ing a  residue.  The  saturated,  aqueous  solution  does  not  show  any  blue  fluorescence, 
which,  however,  appears,  in  some  degree,  in  more  dilute  solutions,  if  not  acidulated. 
When  treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of 
water  of  ammonia,  it  produces  an  emerald-green  color.  Water  of  ammonia  added 
to  the  aqueous  solution  throws  down  a  white  precipitate  readily  soluble  in  an  ex- 
cess of  water  of  ammonia,  or  in  ether.  Test-solution  of  nitrate  of  silver  produces 
a  white  precipitate  insoluble  in  nitric  acid,  but  soluble  in  ammonia.  The  salt  should 
not  be  colored,  or  only  very  slightly  colored,  by  undiluted  sulphuric  acid  (abs.  of 
foreign  organic  matters),  nor  be  reddened  by  nitric  acid  (difierence  from  morphine). 
The  aqueous  solution  of  the  salt  should  not  be  rendered  turbid  by  diluted  sul- 
phuric acid  (abs.  of  barium),  nor  more  than  slightly  turbid  by  test-solution  of 
chloride  of  barium  (limit  of  sulphate).  If  a  small  portion  of  the  salt  be  dried  on 
a  water-bath  until  it  ceases  to  lose  weight,  and  the  residue  cooled  in  a  desiccator, 
the  loss  of  weight  should  not  exceed  9  per  cent  If  1-5  Gm.  be  dissolved  in  15 
C.c.  of  hot  distilled  water,  the  solution  stirred  with  0-75  Gm.  of  crystallized  sul- 
phate of  sodium  in  powder,  the  mixture  maintained  at  15°  C.  (59°  F.)  for  half  an 
hour,  and  then  drained  through  a  filter  only  lai^e  enough  to  contain  it,  until  5  C.c. 
of  filtrate  are  obtained — upon  treating  this  liquid  as  directed  for  the  corresponding 
test  under  Quinine  (see  Quinind),  the  results  there  given  should  be  obtained."   CL  S. 

QUININE  SULPHAS.  U.S.     Sulphate  of  Quinine. 

(QCl-Si'X^  SUL'PHAS.) 
(C»  Hm  N,  Oj)j  H,  SO4.  THt  O  ;  872.  (Cm  Hu  NO,)*  HO  SOj.  THO;  438. 

"  Sulphate  of  Quinine  should  be  kept  in  well-stopped  bottles."  U.  S. 

Qniniae  Sulphas,  Br.,  also  U.  S.  1870;  Chininam  Salfaricnm,  P.G.;  Sulfas  Qainicus ;  Diaulphate 
or  Basic  Salphate  of  Qainia;  Sulfate  de  Qainiue,  Fr.;  Schwefelsaures  Chinin,  G. 
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No  process  is  given  in  the  U.  S.  Pharmacopoeia  for  preparing  sulphate  of  quinine ; 
that  of  U.  S.  P.  1870  is  appended* 

*  "  Take  of  Yellow  Cinchona,  in  coarse  powder,  forty-eight  troyotmces  ;  Muriatic  Acid  three  troy~ 
ounces  and  a  half;  Lime,  in  fine  powder,  five  troyounees  ;  Animal  Charcoal,  in  fine  powder.  Sul- 
phuric Acid,  Alcohol,  Water,  Distilled  Water,  each,  a  sufficient  quantity.  Boil  the  Cinchona  in 
thirteen  pints  of  water  mixed  with  one-third  of  the  Muriatic  Acid,  and  strain  through  muslin. 
Boil  the  residue  twice  successively  with  the  same  quantity  of  M'ater  and  Acid  as  before,  and  strain. 
Mix  the  decoctions,  and,  while  the  liquid  is  hot,  gradually  add  the  Lime,  previously  mixed  with  two 
pints  of  Water,  stirring  constantly,  until  the  quinia  is  completely  precipitated.  Wash  the  precipi- 
tate with  Distilled  Water,  and,  having  pressed,  dried,  and  powdered  it,  digest  it  in  boiling  Alcohol. 
Pour  off  the  liquid,  and  repeat  the  digestion  several  times,  until  the  Alcohol  is  no  longer  rendered 
bitter.  Mix  the  liquids,  and  distil  off  the  Alcohol  until  a  brown  viscid  mass  remains.  Upon  this, 
transferred  to  a  suitable  vessel,  pour  four  pints  of  Distilled  Water,  and,  having  heated  the  mixture 
to  the  boiling  point,  add  as  much  Sulphuric  Acid  as  may  be  necessary  to  dissolve  the  quinia.  Then 
add  a  troyounce  .and  a  half  of  Animal  Charcoal,  boil  the  liquid  for  two  minutes,  filter  while  hot,  and 
set  it  aside  to  crystallize.  Should  the  liquid,  before  filtration,  be  entirely  neutral,  acidulate  it  very 
slightly  with  Sulphuric  Acid  ;  should  it,  on  the  contrary,  change  the  color  of  litmus  paper  to  a  bright 
red,  add  more  Animal  Charcoal.  Separate  the  crystals  from  the  liquid,  dissolve  them  in  boiling  Dis- 
tilled Water  slightly  acidulated  with  Sulphuric  Acid,  add  a  little  Animal  Charcoal,  filter  the  solution, 
and  set  it  aside  to  crystallize.  Lastly,  dry  the  crystals  on  bibulous  paper  with  a  gentle  heat,  and 
keep  them  in  a  well-stopped  bottle.  The  mother- wiiter  may  be  made  to  yield  an  additional  quantity 
of  Sulphate  of  Quinia  by  precipitating  the  quinia  with  Water  of  Ammonia,  and  treating  the  precipi- 
tated alkaloid  with  Distilled  Water,  Sulphuric  Acid,  and  Animal  Charcoal,  as  before."    U.  S.  1870. 

Both  this  and  the  French  Codex  process,  which  it  closely  resembles,  are  modifications  of  the  plan 
originally  proposed  by  M.  Henry,  Jr.,  of  Paris,  which  has  been  almost  universally  employed  where 
alcohol  is  not  too  expensive.  Henry's  process,  with  all  its  details,  may  be  found  in  former  c'ditions 
of  this  work.  An  explanation  of  the  several  directions  given  in  the  U.S.  P.  1870  will  be  useful 
to  the  student,  by  enabling  him  to  comprehend  each  step  of  the  process. 

Cinchona  barks  are  always  selected  by  previous  assay  by  the  manufacturer,  but  Calisaya  bark 
was  selected  here  because  its  alkaloids  are  most  free  from  cinchonine.  The  alkaloid  exists  in 
the  bark  combined  with  kinic  acid,  and  probably  also  with  one  or  more  of  the  coloring  principles, 
as  suggested  by  M.  Henry.  As  in  this  latter  state  it  is  difiicult  of  solubility,  if  it  be  not  insoluble 
in  water,  the  whole  of  the  quinine  cannot  be  extracted  from  the  bark  by  means  of  that  liquid  alone. 
Berzelius,  however,  attributes  the  difficulty  of  exhausting  the  bark  to  the  circumstance  that  water 
converts  the  native  neutnil  kinates  into  soluble  superkinates  which  are  dissolved,  and  insoluble 
subkinates  which  remain.  By  adding  hydrochloric  or  sulphuric  acid  to  the  water  in  such  quantities 
as  to  be  in  excess  in  relation  to  the  quinine,  the  whole  of  the  alkaloid  combines  with  the  acid  to 
form  a  very  soluble  hydroehlorate  or  sulphate,  in  which  state  it  exists,  together  with  various  im- 
purities, in  the  decoctions  procured  by  the  first  steps  of  the  process.  By  the  addition  of  lime  to  the 
filtered  and  mixed  decoctions,  the  salt  of  quinine  is  decomposed,  giving  up  its  acid  to  the  lime,  while 
the  quinine  is  liberated,  and,  being  insoluble  in  water,  is  precipitated ;  the  water  retaining  most  of 
the  impurities.  If  sulphuric  acid  was  employed  in  the  commencement  of  the  process,  sulphate  of 
calcium  is  deposited  along  with  the  quinine;  but  if  hydrochloric  acid  was  employed,  the  resulting 
chloride  of  calcium  is  retained  in  solution;  and  a  reason  is  thus  aftbrded  for  the  preference  of  the 
latter  acid.  But,  in  either  case,  the  excess  of  lime,  and  a  compound  formed  of  the  lime  and  coloring 
matter,  which  is  insoluble  both  in  water  and  alcohol,  are  thrown  down  with  the  alkaloid.  The  pre- 
cipitate, having  been  washed  in  order  to  remove  from  it  everything  soluble  in  water,  is  then  pressed, 
dried  and  powdered;  the  next  step  is  to  separate  the  quinine  from  the  insoluble  impurities.  This 
is  accomplished  by  the  repeated  action  of  alcohol,  which  dissolves  the  former,  and  leaves  most  of 
the  latter  behind.  The  whole  of  the  alkaloid  having  been  abstracted,  the  alcoholic  solution  of  qui- 
nine is  then  concentrated  so  as  to  afford  a  brown  viscid  mass,  which  is  impure  quinine.  Portions 
of  this  may  be  reserved,  if  thought  advisable,  for  the  preparation  of  other  salts  of  quinine.  The 
mass  is  treated  with  boiling  distilled  water  acidulated  with  sulphuric  acid,  which  forms  the  officinal 
sulphate  (disulphate  of  many  chemists)  with  the  quinine,  and,  being  somewhat  in  excess,  enables 
the  salt  to  be  readily  dissolved.  The  animal  charcoal  now  added  should  be  the  vnpurified  bone- 
black,  the  carbonate  of  calcium  contained  in  which  neutralizes  a  ])ortion  of  the  sulphuric  acid,  and 
thus  facilitates  the  crystallization  of  the  sulphate  of  quinine  when  the  solution  cools.  Should  the 
quantity  of  the  bone-black  added  be  sufficient  to  render  the  solution  quite  neutral,  so  as  in  no  degree 
to  affect  litmus  paper,  as  much  sulphuric  acid  should  be  added  as  will  give  the  paper  a  slightly  vinous 
tint;  for  otherwise  the  crystallization  may  commence  before  the  liquor  is  completely  filtered.  If,  on 
the  contrary,  the  bone-black  has  been  deficient,  and  the  solution  colors  litmus  paper  cherry-red, 
more  of  that  substance  is  to  be  added.  This,  however,  is  merely  an  incidental  advantage  of  the 
apimal  charcoal;  its  chief  use  being  to  decolorize  the  liquid.  The  second  crystallization  is  necessary 
to  obtain  the  salt  of  quinine  free  from  color;  and  sometimes  it  cannot  be  rendered  perfectly  white 
without  a  third.  It  is  essential  that  the  heat  employed  in  drying  the  crystals  should  be  gentle,  in 
order  to  prevent  their  efflorescenct;.  The  small  quantity  of  cinchonine  contained  in  Calisaya  bark 
is  extracted  along  with  the  quinine;  but,  as  the  sulphate  of  the  former  is  more  soluble  than  that  of 
the  latter,  it  remains  in  the  mother-liquors. 

According  to  M.  Calvert,  the  proportion  of  sulphate  of  quinine  obtained  from  J)ark  is  never  cer- 
tain when  hydrochloric  acid  is  employed  as  the  solvent,  and  lime  as  the  precipitant;  for  quinine  is 
dissolved  by  a  solution  of  chloride  of  calcium,  and  by  lime-water;  and  a  portion,  therefore,  remains 
in  the  liquid  unprecipitated,  which  is  greater  when  the  lime  employed  is  in  excess.  Having  ascer- 
tained by  trial  that  quinine  is  not  dissolved  by  a  solution  of  soda,  and  in  scarcely  appreciable  pro- 
portion by  chloride  of  sodium,  he  proposes  to  substitute  this  alkali  for  lime;  first  neutralizing  the 
excess  of  acid  by  the  carbonate,  and  then  precipitating  the  quinine  by  caustic  soda.  {Journ.  de 
Pharm.,  3e  sen,  ii.  388.) 
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"  Take  of  Yellow  Cinchona  Bark,  in  coarse  powder,  one  pound  [avoirdupois] ;  Hy- 
drochloric Acid  three Jluidounces  [Imperial  measure];  Distilled  Water  a  sufficiena/; 
Solution  of  Soda  four  pints  [Imp.  meas.]  ;  Diluted  Sulphuric  Acid  a  suffi.ciena/. 
Dilute  the  Hydrochloric  Acid  with  ten  pints  [Irap.  meas.]  of  the  Water.  Place 
the  Cinchona  Bark  in  a  porcelain  basin,  and  add  to  it  as  much  of  the  Diluted 
Hydrochloric  Acid  as  will  render  it  thoroughly  moist.  After  maceration,  with 
occasional  stirring  for  twenty-four  hours,  place  the  bark  in  a  displacement  apparatus, 
and  percolate  with  the  Diluted  Hydrochloric  Acid,  until  the  solution  which  drops 
through  is  nearly  destitute  of  bitter  taste.  Into  this  liquid  pour  the  Solution  of 
Soda,  agitate  well,  let  the  precipitate  completely  subside,  decant  the  supernatant 
fluid,  collect  the  precipitate  on  a  filter,  and  wash  it  with  cold  Distilled  Water,  until 
the  washings  cease  to  have  color.  Transfer  the  precipitate  to  a  porcelain  dish  con- 
taining a  pint  [Imp.  meas.]  of  Distilled  Water,  and,  applying  to  this  the  heat  of  a 
water-bath,  gradually  add  Diluted  Sulphuric  Acid  until  very  nearly  the  whole  of 
the  precipitate  has  been  dissolved,  and  a  neutral  liquid  has  been  obtained.  Filter 
the  solution  while  hot  through  paper,  wash  the  filter  with  boiling  Distilled  Water, 
concentrate  till  a  film  forms  on  the  surface  of  the  solution,  and  set  aside  to  crys- 
tallize. Tiie  crystals  should  be  dried  on  filtering  paper  without  the  application  of 
heat."  Br. 

The  British  process  seems  to  be  based  on  that  of  M.  Rabourdin,  of  Orleans,  pub- 
lished in  the  Journal  de  Pharmacie  (Juin,  1861,  p.  408),  for  which  the  advantages 
are  claimed,  that  it  does  not  require  the  use  of  alcohol,  escapes  the  loss  incurred  in 
the  ordinary  process  by  the  solvent  property  of  lime,  and  is  enabled,  by  the  use  of 
soda  as  the  precipitant,  to  dispense  with  animal  charcoal,  and  thereby  avoid  the  waste 
incurred  through  its  absorbent  properties.  The  soda  in  this  process  is  employed  not 
only  as  a  precipitant,  for  which  purpose  a  much  smaller  quantity  would  suffice,  but 
in  order  to  hold  in  solution  the  tannin,  cinchonic  red,  and  coloring  and  resinous 
matters,  which  it  does  without  in  the  least  dissolving  the  quinine.  The  precipitated 
quinine  is  thus  obtained  so  far  exempt  from  foreign  matters  that  it  may  be  imme- 
diately converted  into  the  sulphate  without  the  necessity  of  using  animal  charcoal. 
From  the  precipitate  by  soda,  M.  Rabourdin  obtains  the  quinine  white  and  pure  by 
treating  it  with  a  quantity  of  dilute  hydrochloric  acid  insufficient  to  dissolve  the 
whole  of  the  alkaloid,  whereby  impurities  are  left  behind,  then  filtering,  and  pre- 
cipitating by  ammonia.  The  same  end  is  accomplished  in  the  Br.  process  by  the 
use  of  sulphuric  acid.     The  residue  of  the  precipitate  may  be  reserved. 

Pelletier  proposed  to  substitute  oil  of  turpentine  for  alcohol  in  the  ordinary  process 
for  procuring  sulphate  of  quinine.  The  impure  quinine,  precipitated  by  lime  from 
the  acidulous  decoctions,  after  being  washed,  pressed,  and  dried,  is  digested  with  the 
oil,  which  dissolves  the  quinine.  The  solution  thus  obtained  is  agitated  with  water 
acidulated  with  sulphuric  acid,  by  which  the  sulphate  of  quinine  is  formed.  The 
oil,  separating,  rises  to  the  top,  and  is  removed  for  future  use  ;  and  the  watery  solu- 
tion of  the  salt  is  evaporated,  and  treated  as  in  the  original  process.  A  disadvantage 
of  this  method  is  said  to  be,  that  the  oil  does  not  completely  exhaust  the  precipitate. 

A  similar  process  has  been  employed  here  and  in  England,  fusel  oil  or  benzol 
being  substituted  for  oil  of  turpentine.  In  this  instance,  however,  the  solvent  is 
added  to  the  impure  quinine,  without  separation  from  the  acidulated  decoction  from 
which  it  was  precipitated  by  lime.  The  mixture  being  well  agitated,  the  fusel  oil  or 
benzol  dissolves  the  alkaloids,  and,  rising  to  the  surface  of  the  liquid,  is  drawn  off 
by  a  siphon.  The  solution  thus  drawn  off  is  treated  as  above  with  water  acidulated 
with  sulphuric  acid,  and  the  process  is  completed  in  the  same  manner.  (See  /*.  J.  Tr., 
xiv.  29,  92,  and  139.)* 

*  Mr.  Clark  proposes  to  prepare  quinine  by  means  of  the  fatty  acids  as  follows.  Having  exhausted 
the  bark  as  usual  by  acidulated  water,  he  treats  the  solution  with  an  alkaline  carbonate  so  long  as 
a  precipitate  is  produced,  then  adds  a  little  stearic  acid,  and  boils  the  whole.  The  fatty  acid  melts, 
floats  on  the  surface,  and  there  attracts  the  quinine  and  cinchonine,  forming  a  kind  of  insoluble  soap, 
while  the  precipitate  and  liquid  become  black.  On  cooling,  the  fatty  matter  coagulates,  and,  on  being 
withdrawn  and  boiled  in  water  so  long  as  this  remains  limpid,  and  then  treated  with  boiling  acidu- 
lated water,  yields  the  quinine  and  cinchonine  to  the  acid.  The  hot  solution,  being  neutralized  by 
an  alkali,  deposits  a  brown  matter,  which  is  to  be  separated  by  filtration,  and  on  cooling  yields  the 


1222  Quininse  Sulphas.  part  i. 

According  to  the  French  Codex,  1000  parts  of  yellow  bark  ought  to  yield  from 
29  to  30  parts  of  sulphate  of  quinine,  when  treated  by  the  process  first  described. 
Messrs.  Powers  &  Weightman,  who  are  among  the  largest  manufacturers  of  sulphate 
of  quinine  in  the  world,  inform  us  that  they  have  usually  obtained  from  2-5  to  3  per 
cent,  as  an  average  product.  The  production  of  sulphate  of  quinine  of  the  world 
is  estimated  at  from  230,000  to  260,000  lbs.  per  year,  as  follows  :  Germany,  56,250 
lbs. ;  Italy,  45,000  lbs. ;  France,  40,000  lbs. ;  England,  27,000  lbs. ;  America,  63,000 
lbs.;  India,  12,250  lbs.  The  two  Italian  factories  produce  45,000  lbs.  of  the  sul- 
phate of  quinine.  {N.  R.,  May,  1881.) 

It  was  announced  in  the  Coynptes-Rendus  of  April  3,  1882,  that  E.  J.  Maumene 
had  discovered  a  successful  method  of  making  quinine  synthetically.  Up  to  this 
time  (December,  1882)  the  details  have  not  been  made  public. 

When  barks  containing  the  alkaloids  cinchonidiae  and  qiunidine  are  used,  as 
their  sulphates  are  much  more  soluble  than  that  of  quinine,  it  follows  that,  in  the 
mother-waters  left  after  the  crystallization  of  sulphate  of  quinine,  there  will  be 
found  a  portion  of  sulphate  of  cinchonidine  or  quinidine,  or  of  both.  In  fact, 
there  is  generally,  under  these  circumstances,  more  or  less  of  the  sulphates  of  the 
four  alkaloids,  quinine,  cinchonine,  quinidine,  and  cinchonidine,  all  of  which  are 
contained  in  many  barks ;  and,  besides  these,  a  portion  of  amorphous  alkaloid,  in- 
capable of  crystallization,  probably  resulting,  in  part  at  least,  from  the  heat  employed 
in  the  process.  These  may  in  a  great  degree  be  separated  through  their  diiferent 
solubilities  in  water.  Sulphate  of  quinine  being  least  soluble  will  first  crystallize, 
afterwards  the  salt  of  cinchonidine  or  quinidine,  and  finally  that  of  cinchonine,  which 
is  the  most  soluble  of  the  four;  while  the  uncrystallizable  salt  will  remain 'in  solu- 
tion, and  may  be  obtained  in  the  amorphous  state  by  evaporation  to  dryness. 

Properties.  "  Snow-white,  loose,  filiform  crystals,  fragile  and  somewhat  flexible, 
making  a  very  light  and  easily  compressible  mass,  lustreless  from  superficial  eflBores- 
cence  after  standing  in  the  air,  odorless,  having  a  persistent,  very  bitter  taste,  and  a 
neutral  reaction.  Soluble  in  740  parts  of  water,  and  in  65  parts  of  alcohol  at  15°  C. 
(59°  F.) ;  in  about  30  parts  of  boiling  water,  in  about  3  parts  of  boiling  alcohol, 
in  small  proportions  of  acidulated  water,  in  40  parts  of  glycerin,  in  1000  parts  of 
chloroform,  and  very  slightly  soluble  in  ether.  When  long  exposed  to  the  air,  or 
when  kept  at  50°  to  60°  C.  (122°  to  140°  F.)  for  some  hours,  it  loses  most  of  its 
water  of  crystallization  (all  except  4-6  per  cent.,  or  2  to  3  molecules  of  water),  the 
last  portion  being  slowly  expelled  at  100°  to  115°  C.  (212°  to  239°  F.).  On  igni- 
tion, the  salt  burns  slowly  without  leaving  a  residue.  The  aqueous  solution  of  the 
salt,  especially  when  acidulated  with  sulphuric  acid,  has  a  vivid,  blue  fluorescence. 
When  treated,  first,  with  fresh  chlorine  water,  and  then  with  a  slight  excess  of  water 
of  ammonia,  the  salt  produces  an  emerald-green  color.  Water  of  ammonia  added 
to  the  aqueous  solution  of  the  salt,  throws  down  a  white  precipitate  readily  soluble 
in  an  excess  of  water  of  ammonia,  and  soluble  in  about  20  times  its  weight  of  ether 
(the  other  cinchona  alkaloids  requiring  larger  proportions  of  ether  or  of  water  of 
ammonia  for  solution).  Dissolved  in  water,  it  yields,  with  test-solution  of  chloride 
of  barium,  a  white  precipitate  insoluble  in  hydrochloric  acid."  U.  S.  Its  cold  solu- 
tion is  opalescent.  The  acid  salts  of  quinine  possess  fluorescent  properties,  but, 
according  to  Prof.  Henry  Morton,  the  chloride  is  an  exception,  and  hydrochloric  acid 
will  destroy  the  fluorescence  of  a  solution  of  the  sulphate.  The  diluted  acids,  and 
tartaric  and  oxalic  acids  in  excess,  dissolve  the  sulphate  easily.  With  an  additional 
equivalent  of  sulphuric  acid  it  forms  another  sulphate,  which  is  more  soluble  in  water 
than  the  oflicinal  salt,  and  crystallizes  from  its  solution  with  much  greater  diflaculty. 
This  is  now  considered  by  many  as  strictly  neutral,  and  therefore  entitled  to  the  name 

sulphate  of  the  two  alkaloids  in  a  crystalline  state.     The  quinine  and  cinchonine  can  then  be  sepa- 
rated in  the  ordinary  mode.  (See  Jonrn.  de  Pharm.,  Dec.  1861,  p.  4(53.) 

We  have  been  told  that  considerable  quantities  of  a  preparation  have  been  imported  from  South 
America,  consisting  of  a  mixture  of  the  alkaloids  of  bark  in  an  impure  state,  obtained  by  forming 
acidulated  decoctions  of  bark,  precipitating  with  lime,  treating  the  precipitate  with  alcohol,  and 
evaporating  the  alcoholic  solution.  From  this  material  the  sulphates  of  quinine  and  cinchonine  have 
been  prepared  on  a  large  scale.  It  has  sometimes  yielded  25  per  cent,  of  quinine  converted  into 
sulphate,  and  moi-e  than  an  equal  quantity  of  cinchonine. 
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of  sulphate  of  quinine;  while  the  officinal  salt  is  thought  to  contain  two  equivalents 
of  base  to  one  of  acid,  and  is  therefore  a  subsulphate  of  quinine.  The  latter 
name  was  adopted  by  the  London  College,  and  has  been  much  used  by  chemical 
writers.  In  the  U.  S.,  Dublin,  and  Edinburgh  Pharmacopoeias,  as  well  as  in  the 
French  Codex,  the  name  of  sulphate  of  quinine,  originally  given  to  the  officinal  salt, 
under  the  impression  that  it  was  neutral,  was  retained  ;  and  it  has  been  assumed  in 
the  new  British  Pharmacopoeia.  Hence  has  arisen  a  confusion  of  nomenclature, 
which  must  be  embarrassing  to  the  student.  The  following  statement  may  serve 
to  clear  up  this  confusion.  There  are  at  least  three  sulphates  of  quinine  that  have 
been  obtained,  of  which  two  are  now  officinal.  The  first  of  these,  (CjoH„NjO,), 
H,SO^  +  7HjO,  is  a  "  diquinic  sulphate,"  but  is  the  officinal  salt  known  as  qui- 
nine sulphate,  or  Quininst  Sulphas,  U.  S  ;  the  second,  formed  by  dissolving  this  first 
in  dilute  sulphuric  acid,  has  the  formula  C^Hj^NjO,.  H^SO^  -f  TH^O,  and  is  the  offi- 
cinal bisulphate  of  quinine,  or  Quininae.  Bisufphas,  LL  »S'.;  while  the  third,  a  still  more 
acid  sulphate,  CjoH„NjO,,2HjSO^  -r  TH^O,  may  be  obtained  from  a  solution  of 
quinine  in  excess  of  dilute  sulphuric  acid.     This  last  salt  is  not  officinal.* 

*  Todo-SilpJtate  of  Quinine,  etc.  This  remarkable  eompoand  of  officinal  snlpfaate  of  quinine 
was  discovered  by  Dr.  Wm.  Bird  Herapath,  of  Bristol,  England,  who  also  investigated  its  singular 
optical  properties.  If  to  a  solution  of  sulphate  of  quinine  in  a  mixture  of  acetic  acid  and  diluted 
alcohol,  tincture  of  iodine  be  added  by  drops,  and  the  mixture  kept  at  54-4°  C.  (130°  F.^  until 
perfect  solution  takes  place,  upon  the  cooling  of  the  liquid,  crystals  will  gradually  form,  which  Dr. 
Herapath  has  found  to  consist  of  iodine,  quinine,  and  sulphuric  acid,  probably  combined  in  the  state 
of  sulphate  of  todo-quintiie,  or,  as  it  is  more  generally  called  now,  iodo-iuJphate  of  quinitie,  and  pos- 
sessing the  formula 4C»HmNiOi,3HjS04.2HI,I4  -f-  3Aq.  To  obtain  fine  crystals  various  precautions 
are  nectssary,  for  which  the  reader  is  referred  to  the  paper  of  Dr.  Herapath.  The  crystals  are  of 
a  brilliant  emerald-green  when  viewed  by  reflected  light,  but  almost  colorless  by  transmitted  light, 
and  present  a  curious  play  of  colors  under  varying  circumstances  of  position.  Their  shape  is  very 
diversified,  but  traceable  to  the  rhombic  prism.  They  are  dissolved  by  heated  acetic  acid  and 
heated  alcohol,  and  deposited  on  cooling.  Their  most  remarkable  property  is  that  of  polarizing 
light,  in  which  they  are  equal  if  not  superior  to  the  tourmaline,  for  which  they  may  be  substituted 
with  advantage  in  experiments  in  this  branch  of  optics.  (P.J.  Tr.,  xi.  44S  and  449,  and  xiii.  378. 
See  also  ^.  J. /*.,  xxvi.  18.)  From  subsequent  experiments  of  Dr.  Herapath,  it  appears  that  the 
other  cinchona  alkaloids  form  similar  salts  with  iodine;  so  that  crystals  may  be  obtained  of  the 
tulphate*  of  iodo-quinidine,  iodo-ciiiehontne,  and  iitdo-cinchonidiue,  as  well  as  of  iodo-quinine.  But 
the  reader  will  note  that  the  nomenclature  of  the  alkaloids  adopted  by  Dr.  Herapath  diflTers  from 
that  now  in  use  ( Pasteur's).  The  quinine  and  cinchonine  are  the  same  with  both,  but  the  quinidine 
of  to-day  is  the  cinchonidine  of  Herapath,  and  rice  versa.  Of  these  different  compounds,  there 
is  a  close  analogy  in  crystalline  forms  between  the  iodo-quinine  and  iodo-cinchonidine  salts  on 
the  one  hand,  and  the  iodo-cinchonine  and  iodo-quinidine  salts  on  the  other,  while  between  the 
two  twin  sets  there  is  a  decided  difi'erence  ;  so  that  there  is  no  difficulty  in  deciding  whether  a  qui- 
nine salt  contains  quinidine  or  cinchonine,  or  a  cinchonine  salt  cinchonidine  or  quinine,  yet  it  may 
not  be  so  easy  to  di^criminate  between  the  salts  of  analogous  forms.  Nevertheless  there  are  suffi- 
cient points  of  dissimilarity  to  enable  a  correct  diagnosis  to  be  made.  It  is  not  by  their  chemical 
characters  that  these  iodo-salts  can  be  discriminated;  though  the  cinchonine  and  quinidine  salts 
di^solve  with  greater  difficulty  than  the  others  in  consequence  of  their  greater  thickness  and  less 
extent  of  surface.  The  crystals  of  the  quinidine  salt,  like  those  of  the  sulphate  of  iodo-quinine, 
are  derived  from  the  rhombic  prism,  but  differ  in  certain  points  which  we  have  not  space  to  detail, 
and  in  reference  to  which  we  must  be  content  to  refer  to  Dr.  Herapath's  paper.  They  are  dis- 
tinguishable to  the  practised  eye  by  their  different  tint  with  reflected  and  transmitted  light. 
But  these  salts  differ  greatly  from  the  iodo-ciuchoniue  and  iodo-cinchoniditie  sulpkatet.  The 
crystals  of  the  latter  of  these  salts  are  long  quadrilateral  acicular  prisms,  of  a  deep  ruby  or  garnet- 
red  color,  with  bluish  violet  or  light  purplish  reflection  tints,  or  they  have  the  form  of  thin  plates, 
or  long,  flat,  acicular  prisms,  which,  when  thin,  transmit  a  pure  yellow,  but  if  thicker,  a  reddish 
color  tinged  with  brown.  The  analogous  iodo-cinchonine  tulphate  is  in  long,  acicular,  quadrilateral 
prisms,  of  a  deep  purplish  black  color ;  and  in  relation  to  transmitted  light  also  elosely  resembles 
the  preceding.  All  these  iodo-salts  have  double  refractive  properties.  When  the  acid  sulphates  of 
the  mixed  alkaloids,  quinine,  quinidine.  cinchonine,  and  cinchonidine,  are  dissolved  in  dilute  al- 
cohol, and  the  solution  heated  to  from  80°  to  12o°  F.,  tincture  of  iodine  readily  separates  the  quinine 
salt;  further  treatment  in  the  same  manner  separates  the  quinidine  salt,  more  or  less  mixed  with 
the  preceding  ;  still  further  treatment,  the  cinchonidine  salt  with  its  well-marked  characters:  and 
the  cinchonine  salt,  being  by  far  the  most  soluble,  is  the  last  to  appear,  but  if  in  large  proportion 
will  be  mixed  with  the  cinchonidine  salt.  Quinidine  may  thus  be  readily  detected  in  cinchonine, 
which  might  otherwise  be  considered  pure.  In  like  manner  a  mixture  of  cinchonidine  with  quinine 
is  easily  made  evident. 

The  rotating  powers  of  the  cinchonine  salts  in  reference  to  polarized  light  also  afford  means  of 
distinguishing  them,  to  those  who  may  possess  the  requisite  apparatus.  Allusion  has  been  made  to 
these  properties  under  the  several  alkaloids.  It  may  be  proper  to  say  here  that  quinine  and  cin- 
chonidine are  strongly  laevogyrate.  while  cinchotiine  and  quinidine  are  strongly  dextrogyrate,  and 
quinicine  and  cinchonicine  slightly  dextrogyrate. 

We  may  here,  moreover,  refer  to  another  test,  requiring  instrumental  aid,  offered  by  Mr.  W. 
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Incompatibles  and  Tests.  "  The  salt  should  not  be  colored,  or  not  more  than 
very  slightly  colored,  by  undiluted  sulphuric  acid  (abs.  of  foreign  organic  matters), 
nor  be  reddened  by  nitric  acid  (difference  from  morphine).  20  C.c.  of  absolute 
alcohol  should  dissolve  02  Gm.  of  the  salt,  forming  a  clear  liquid.  If  a  portion 
of  the  salt  be  boiled  with  milk  of  lime,  no  ammouiacal  vapor  should  be  given  off. 
If  1  Gm.  of  the  salt  be  placed  in  a  porcelain  capsule,  and  dried  at  a  temperature  of 
100°  C.  (212°  F.)  for  three  hours,  or  until  a  constant  weight  is  attained,  the  re- 
mainder, cooled  in  a  desiccator,  should  weigh  not  less  than  0"838  Gm.  (abs.  of  more 
than  8  molecules,  or  16-18  per  cent,  of  water).  If  the  residue  thus  dried  at  100°  C. 
(212°  F.),  be  agitated  with  10  C.c.  of  distilled  water,  the  mixture  macerated  at 
15°  C.  (59°  F.)  fur  half  an  hour,  then  filtered  through  a  small  filter,  5  C.c.  of 
the  filtrate  taken  in  a  test-tube,  and  7  C.c.  of  water  of  ammonia  (sp.  gr.  0960) 
then  added, — on  closing  the  test-tube  with  the  finger  and  gently  turning  it  until 
the  ammonia  is  fully  intermixed,  a  clear  liquid  should  be  obtained.  If  the  tem- 
perature of  maceration  has  been  16°  C  (608°  F.),  7-5  C.c.  of  the  water  of  am- 
monia may  be  added  ;  if  17°  C.  (62-6°  F.),  8  C.c.  may  be  added.  In  each'  instance, 
a  clear  liquid  indicates  the  absence  of  more  than  about  h  per  cent,  of  cinchoni- 
dine  or  quinidine,  and  of  more  than  traces  of  cinchonine."  V.  S.  The  officinal 
test  is  probably  the  most  reliable  of  all,  to  prove  the  presence  of  small  quanti- 
ties of  other  cinchona  alkaloids.  It  is  a  modification  of  Kerner's,  and  admits  the 
presence  of  about  1  per  cent,  of  the  other  alkaloids.  This  certainly  is  as  pure  as 
the  sulphate  of  quinine  need  be.  To  separate  the  remaining  one  per  cent,  of  alka- 
loids entirely  would  more  than  double  the  cost  of  the  salt. 

Sulphate  of  quinine  is  decomposed  by  the  alkalies,  their  carbonates,  and  the  alka- 
line earths.  In  solution,  it  affords  white  precipitates  with  potassa,  soda,  and  ammo- 
nia, which  are  partly  soluble  in  an  excess  of  alkali.  It  is  also  precipitated  by 
astringent  infusions,  the  tannic  acid  of  which  forms  a  white  insoluble  compound 
with  quinine.  The  soluble  salts  of  lead  and  of  baryta  occasion  precipitates ;  and 
that  produced  by  the  salts  of  baryta  is  insoluble  in  the  acids.  The  soluble  salts  of 
oxalic,  tartaric,  and  gallic  acids  occasion  more  or  less  precipitation  with  solution  of 
sulphate  of  quinine  without  excess  of  acid ;  and  Prof.  Maisch  has  ascertained 
the  same  to  be  true  of  the  acetates.  (A.  J.  P.,  xxvii.  97.)  A  freshly  prepared 
solution  of  chlorine,  added  to  a  solution  of  sulphate  of  quiniue  and  followed  by  the 
addition  of  water  of  ammonia,  occasions  an  emerald-green  color,  and,  in  certain 
proportions,  the  deposition  of  a  green  precipitate.  The  green  compound  has  received 
the  name  of  thalleioqulti.  The  drop  of  ammonia  should  be  put  in  without  agita- 
tion. According  to  Fliickiger,  -5^^^^  part  of  quinine  can  thus  be  found.  With 
bromine,  instead  of  chlorine,  the  test  is  more  delicate.  Fliickiger  states  that  2^^711 
part  of  the  alkaloid  can  be  detected.  (See  a  paper  by  C.  F.  Zeller,  A.  J  P.,  1880, 
p.  385;  P.  J.  Tr.,  1872,  p.  901.)  If,  previously  to  the  use  of  ammonia  in  the 
chlorine  test,  a  concentrated  solution  of  ferrocyanide  of  potassium  be  added,  a  dark 
red  color  is  produced,  which  persists  for  several  hours,  but  ultimately  passes  into 
green.  This  does  not  take  place  with  cinchonine ;  and,  though  sulphate  of  quinidine 
gives  the  same  red  color,  this  does  not  disappear  as  with  the  salt  of  quinine,  but  is 
persistent.  (Schwartzer,  Jourti,  de  Pharm.,  4e  ser.,  iii.  475.)  Sulphate  of  quinine 
gives  a  reddish  brown  precipitate  with  iodine  dissolved  in  a  solution  of  iodide  of 
potassium.     It  is  possible  that  under  some  circumstances  the  galvanic  current  may 

Walter  Stoddart.  If  a  drop  of  a  solution  of  sulphocyanate  of  potassium  be  added  to  a  saturated 
and  neutral  solution  of  a  suspected  specimen  of  sulphate  of  quinine  upon  a  glass  slide,  and  the 
mixture  be  observed  by  the  microscope,  if  cinchonine  or  quinidine  or  cinchonidine  be  present, 
characteristic  crystals  of  sulphocyanate  of  these  alkaloids  will  be  noticed  ;  sulphocyanate  of  quinine 
is  in  the  form  of  oily  drops.  (A  J.  Tr.,  Oct.  1864,  p.  155,  and  A.  J.  P.,  Jan.  1805,  p.  41.)  Our 
experience  with  this  test  is  such  that  we  would  not  recommend  it  for  practical  use. 

A  mode  of  distinguishing  between  quinine  and  cinchonine,  suggested  by  M.  Palm,  is  based  on 
the  influence  of  polysulphide  of  potassium  on  those  alkaloids.  If  a  solution  of  this  reagent  be 
added  to  a  boiling  solution  of  a  salt  of  quinine,  this,  however  small  may  be  its  proportion,  will  be 
thrown  down  as  a  red,  viscid  mass,  which  hardens  upon  cooling,  and  assumes  a  resinous  appear- 
ance ;  whereas  cinchonine  is  separated  as  a  white  powder  containing  sulphur.  The  jiolysulphide 
is  prepared  by  boiling  a  solution  of  potassa  with  an  excess  of  sulphur.  {Joum.  de  I'kanii.,  Mai, 
1864,  p.  459.) 
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be  of  service  in  detecting  the  alkaloid ;  a  paper  on  the  electrolysis  of  the  salt  may 
be  found  in  the  Journ.  de  Pharm.,  4e  ser.,  xi.  16.* 

Adulterations.  Sulphate  of  quinine  has  often  been  adulterated.  The  effects 
of  adulteration  may  be  produced  by  the  variable  quantity  of  water  which  sulphate 
of  quinine  may  contain,  without  any  observable  alteration  in  its  sensible  properties. 
MM.  Millon  and  Commaille,  having  exposed  sulphate  of  quinine  to  a  very  moist 
atmosphere,  at  the  temperature  of  about  16-6°  C.  (62°  F.),  found  it  always  to  in- 
crease in  weight ;  so  that  a  specimen  of  the  salt,  previously  deprived  of  all  its  water 
capable  of  being  separated  by  heat,  had  in  five  days  absorbed  28-77  per  cent,  of 
water,  and  another  specimen  dried  after  its  precipitation  simply  by  draining,  and 
supposed  to  contain  18  per  cent,  of  water,  had  in  ten  days  absorbed  14  per  cent, 
more,  making  its  whole  percentage  of  water  32,  or  about  one-third  of  its  weight. 
(Journ.  de  Pharm.,  Nov.  1862,  p.  379.)  This  is  an  important  fact,  and  will  ex- 
plain, to  some  extent,  the  frequent  variable  effects  from  apparently  the  same  quan- 
tity of  the  salt.  It  is  easy  to  detect  and  to  obviate  this  natural  sophistication  by 
exposing  a  suspected  specimen  to  a  heat  of  100°  C.  (212°  F.).  The  loss  of  weight 
will  indicate  the  quantity  of  water  not  essential  to  the  salt.  Sulphate  of  calcium, 
and  other  alkaline  or  earthy  salts,  gum,  sugar,  mannit,  starch,  stearin,  caffeine, 
salicin,  phlorizin,  and  the  sulphates  of  cinchonine  and  other  cinchona  alkaloids,  are 
among  the  substances  which  are  said  to  have  been  fraudulently  added.  By  at- 
tending to  the  degree  of  solubility  of  the  sulphate  in  different  menstrua,  and  to  its 
chemical  relations  with  other  substances  already  described,  there  can  be  little  diffi- 
culty in  detecting  these  adulterations.  The  presence  of  any  mineral  substance,  not 
readily  volatilizable,  may  be  at  once  ascertained  by  exposing  the  salt  to  a  red  heat, 
which  will  completely  dissipate  the  sulphate  of  quinine,  leaving  the  mineral  behind. 
A  volatile  ammoniacal  salt  may  be  detected  by  the  smell  of  ammonia  emitted  upon 
the  addition  of  potassa.  The  absence  of  organic  substances  may  be  inferred,  if  pure 
cold  concentrated  sulphuric  acid  forms  a  colorless  solution.  Gum  and  starch  are 
left  behind  by  alcohol,  and  fatty  matters  by  water  acidulated  with  sulphuric  acid. 
Sugar  and  mannit  cause  a  solution  of  the  salt  in  acidulated  water  to  have  a  sweet 
taste,  after  the  precipitation  of  the  quinine  by  an  alkaline  carbonate.  Salicin  im- 
parts the  property  of  becoming  red  upon  the  contact  of  sulphuric  acid  ;  but,  accord- 
ing to  Pelletier,  this  change  of  color  does  not  take  place  unless  the  proportion  of 
salicin  exceeds  one-tenth.  If  only  in  this  proportion,  the  salicin  must  be  isolated. 
To  1  part  of  the  suspected  salt,  6  parts  of  concentrated  sulphuric  acid  maybe  added, 
and  to  the  brown  liquid  which  results,  125  parts  of  water.  The  salicin  is  thus 
separated,  and  may  be  obtained  b}'  filtration,  in  the  form  of  a  bitter,  white  powder, 
becoming  bright  red  with  sulphuric  acid.  (See  -.4.  J.  /■*.,  xvii.  156.)  Caffeine  alters 
the  solubility  of  the  medicine  in  different  menstrua.  According  to  M.  Calvert,  a 
saturated  solution  of  sulphate  of  quinine  in  cold  water  gives,  with  a  solution  of 
chlorinated  lime,  a  precipitate  soluble  in  an  excess  of  the  latter ;  while  a  solution 
of  sulphate  of  cinchonine  of  the  same  strength,  treated  in  the  same  manner,  gives  a 
precipitate  which  is  insoluble  in  a  great  excess  of  the  reagent.  The  same  effect  is 
produced  with  lime-water,  and  solution  of  ammonia ;  and  solution  of  cliloride  of 
calcium,  while  it  furnishes  a  precipitate  with  a  solution  of  sulphate  of  cinchonine, 
yields  none  with  a  solution  of  sulphate  of  quinine.  (Journ.  de  Pharm.,  3e  ser..  ii. 
394.  jy    Though  sulphate  of  quinine,  as  prepared  for  use,  frequently  contains  a  por- 

*  Morphine  has  been  mixed  with  quinine  with  fatal  results.  If  there  be  more  morphine  than 
will  form  x^ys  P*""*  of  the  solution,  the  thalleioquin  test  fails  to  develop  the  green  color.  The 
morphine  in  these  cases  is  to  be  recognized  by  adding  nitric  acid  or  chloride  of  iron  to  the  sus- 
pected powder,  or,  better  still,  iodic  acid,  which  is  decomposed  by  the  alkaloid  and  forms  a  beauti- 
ful violet  solution  with  chloroform.  This  test  is  said  to  succeed  with  solutions  containing  less  than 
YTjInnj  of  morphine.  (P.  J.  Tr.,  May,  1872,  p.  901.) 

f  Liebig'g  test  of  the  presence  of  cinchonine  is  one  of  the  simplest.  Rub  together  fifteen  grains 
of  the  suspected  salt  and  two  ounces  of  solution  of  ammonia,  put  the  mixture  into  a  flask,  add 
two  ounces  of  ether,  and  shake  frequently.  The  quinine  liberated  by  the  ammonia  is  dissolved 
by  the  ether,  while  any  cinchonine  that  may  be  present  remains  undissolved,  floating  between  the 
ethereal  solution  above  and  the  ammoniacal  beneath.  But  M.  0.  Henry  has  shown  that  cincho- 
nine is  slightly  soluble  in  ammonia,  so  that  a  small  portion  might  escape  detection.  It  has,  there- 
fore, been  proposed  to  modify  the  test  by  heating  the  mixture  of  the  suspected  salt  and  ammonia, 
80  as  almost  entirely  to  drive  oflF  the  excess  of  this  alkali,  and  then  to  add  the  ether.     If  the  liquid 
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tion  of  one  or  more  of  the  cinchona  alkaloids,  the  salt  is  probably  not  less  efiBcacious 
on  that  account ;  as  these  alkaloids  have  been  shown  to  possess  identical  therapeuti- 
cal properties  with  those  of  quinine,  and  to  be  little  inferior  in  strength,  if  at  all,  in 
relation  to  most  of  them. 

Medical  Properties  and  Uses.  The  first  symptoms  of  cinchonism,  as  produced 
by  small  therapeutic  doses  of  quinine  (ten  grains)  in  man,  are  usually  ringing  in 
the  ears,  sliglit  fuhiess  in  the  head,  and  perhaps  some  deafness.  With  the  use  of 
larger  doses  these  symptoms  are  intensified  ;  the  deafness  is  very  marked,  disturbed 
vision  may  exist,  and  the  flushed  face,  with  the  sense  of  distention  in  the  head, 
may  point  towards  a  cerebral  congestion,  which  is  in  some  cases  relieved  by  sponta- 
neous epistaxis.  In  decided  cinchonism,  giddiness  and  staggering  in  walking  are 
very  common.  After  toxic  doses,  severe  headache,  delirium,  stupor,  complete  deaf- 
ness and  blindness,  dilated  pupils,  embarrassment  of  respiration,  great  weakness,  con- 
vulsions, paralysis,  and  finally  collapse,  may  result,  either  comatose  or  delirious.  The 
deafness  produced  by  large  doses  of  quinine  usually  passes  off  rapidly ;  very  rarely 
is  there  a  permanent  impairment  of  hearing.  Amaurosis,  with  a  peculiar  ischaemia 
of  the  retinal  vessels,  has  in  a  small  number  of  cases  been  produced  by  very  large 
therapeutic  doses  of  the  alkaloid.  ,  Besides  its  effects  on  the  brain,  sulphate  of  qui- 
nine sometimes  occasions  great  gastric  and  intestinal  irritation,  marked  by  oppression 
of  stomach,  nausea,  abdominal  pains,  vomiting,  and  purging.  In  general  these  ef- 
fects of  excessive  doses  gradually  pass  off,  although  partial  deafness  often  continues 
for  several  days,  and  sometimes  much  longer,  and  permanent  deafness  has  resulted. 
It  is  capable  of  taking  life,  although  enormous  amounts  of  it  are  requisite  for  this. 
Several  cases  are  recorded  in  which  an  ounce  has  been  taken  by  the  stomach  and 
recovered  from,  probably  because  only  a  portion  of  the  drug  was  absorbed.  Five 
ounces  taken  in  ten  days  has  caused  death. 

Although  it  is  not  possible  at  present  to  point  out  the  connection  between  the 
known  physiological  action  of  quinine  and  its  clinical  use,  yet  it  seems  proper  to 
speak  here  briefly  of  our  knowledge  of  its  influence  upon  the  healthy  organism, 
referring  the  reader  for  details  to  H.  C  Wood's  Treatise  on  Therapeutics.  The 
action  of  the  drug  upon  the  cerebrum  is  somewhat  uncertain.  It  is  probable  that 
moderate  doses  stimulate  the  brain  to  some  extent,  especially  the  basal  ganglia  con- 
nected with  the  special  senses,  and  it  is  very  certain  that  toxic  doses  overwhelm 
and  paralyze  the  gray  matter  of  the  brain.  Upon  the  spinal  cord  of  man  therapeu- 
tic doses  produce  no  marked  effect.  Two  facts,  first  pointed  out  by  Dr.  T.  A. 
Chaperon  (^Pjiiiger  s  Archiv,  1869,  p.  295),  have  been  so  abundantly  substantiated 
that  we  must  accept  them  as  established.  They  are — quinine  in  small  doses  causes 
in  the  frog  a  lessening  of  the  reflex  activity,  which  is  removed  by  section  of  the 
medulla :  quinine  in  large  doses  produces  a  permanent  palsy  of  reflex  activity.  The 
first  of  these  actions  is  considered  to  show  that  the  alkaloid  stimulates  Setschenow's 

now  remain  quite  transparent,  without  any  turbid  layer  between  the  upper  and  lower  stratum,  it 
may  be  inferred  that  no  cinchonine  is  present.  For  papers  on  this  subject  see  Joani.  de  Pharm. 
(3e  ser.,  xiii.  102,  \v\.  ^27,  and  xxi.  284),  and  A.J.  P.  (xx.  231,  and  xxiv.  166). 

The  precise  quantities  originally  proposed  in  Liebig's  test  were  one  gramme  of  sulphate  of  qui- 
nine, ten  grammes  of  ether,  and  two  grammes  of  caustic  ammonia.  But  M.  Roger  has  proved 
that,  with  these  proportions,  in  order  that  the  test  may  succeed,  it  is  necessary  to  use  ether  con- 
taining alcohol,  which  is  the  case  with  commercial  ether.  Of  pure  ether  25  grammes  would  be 
requisite  for  tlie  perfect  solution  of  the  quinine  from  a  gramme  of  the  sulphate,  while  10  grammes 
of  ether  containing  but  two  per  cent,  of  alcohol  will  produce  the  same  effect.  In  these  proportions 
the  presence  of  quinidine  as  well  as  cinchonine  would  be  detected.  (Roger,  Jonrn.  de  Pharm.,  Mars, 
1862,  p.  201.) 

Kernet-'s  lest.  Dr.  G.  Kerner  proposed  {Zeitschrift  fur  Anahjtische  Chemie,  1862)  a  test  by 
which  the  alltaloids  may  be  distinguished;  their  solubilities,  numely,  in  water  of  ammonia  of 
given  strength,  which,  according  to  Dr.  Kerner,  are  more  fixed  and  reliable  than  their  solu- 
bilities respectively  in  water,  or  other  ordinary  solvent.  The  mode  of  application  is  by  taking 
a  certain  quantity  of  the  sulphate  of  the  alkaloid  dissolved  in  a  certain  quantity  of  water,  and 
then  adding  the  water  of  ammonia  gradually  until  the  precipitated  alkaloid  is  redissolvcd;  and 
the  quantity  of  the  ammoniacal  liquid  necessary  to  produce  this  effect  indicates  inversely  the  solu- 
bility of  the  alkaloid.  Quinidine  requires  from  10  to  1 1  times  more  of  the  amraaniacal  liquid  than 
quinine,  einchonidiae  from  12  to  13  tiuies  more;  while  cinchonine  is  not  dissolved  by  a  much 
larger  proportion  than  is  required  by  either  of  the  others,  and  though  when  mixed  in  very  small 
proportion  with  quinine  it  is  dissolved  at  first,  yet  it  afterwards  separates  on  standing.  This  test 
of  Kerner's  is  now  officinal  (1882),  and  as  modified  is  regarded  as  the  best  test  for  quinine  sulphate. 
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centre  in  the  base  of  the  brain,  the  second  is  probably  due  to  a  paralysis  of  the 
spinal  cord.  It  has  been  proved  by  Prof.  Binz  and  subsequent  observers  that 
when  the  alkaloid  is  added  to  blood  outside  of  the  body  in  a  proportion  of  not 
less  than  one  part  to  four  thousand,  it  immediately  checks,  and  finally  arrests,  the 
amoeboid  movements  of  the  white  blood-corpuscles.  How  far  this  occurs  when 
the  medicine  has  been  taken  into  the  livintr  organism  has  not  Jjeen  exactly  de- 
termined, but  we  certainly  are  not  able  to  appreciate  any  such  effect  in  health  or 
disease  by  therapeutic  doses.  The  ozonizing  power  of  the  red  corpuscles  in  drawn 
blood  is  lowered  by  the  addition  of  quinine.  Ordinary  therapeutic  doses  exert, 
however,  no  perceptible  influence.  How  far  the  marked  antipyretic  influence  ex- 
erted by  large  doses  of  quinine  is  dependent  upon  its  action  upon  the  blood  is  at 
present  purely  a  matter  of  conjecture.  In  1765,  Dr.  Pringle  called  attention  to  the 
power  of  cinchona  bark  over  putrefaction,  and  it  has  recently  been  experimentally 
proved  by  Binz,  Hallier,  Pavesi,  and  others,  that  one  part  of  the  alkaloid  in  three 
hundred  parts  of  milk,  albuminous  solutions,  meat,  honey,  syrup,  etc.,  will  keep  in 
check  for  a  long  time  putrefaction  and  other  fermentations.  Prof.  Binz  has  shown 
that  this  is  due  to  a  poisonous  influence  upon  the  low  forms  of  life  which  accompany 
or  produce  these  changes.  Introduced  into  the  jugular  vein  or  coronary  artery,  or  in 
any  way  brought  in  direct  contact  with  the  heart,  it  lessens  the  force  and  frequency 
of  the  pulsations,  and  finally  produces  diastolic  arrest.  In  man,  very  large  doses 
of  quinine  (thirty  to  sixty  grains)  lower  the  force  and  frequency  of  the  pulse ;  a 
pulse-rate  of  forty  has  been  noted,  and  in  reported  cases  of  quinine-poisoning  the 
pulse  has  been  imperceptible  at  the  wrist.  Under  the  latter  circumstances  the  pulse- 
rate  may  be  increased,  but  the  cardiac  force  is  reduced  to  a  minimum.  The  evi- 
dence is  conclusive  that  both  in  man  and  in  the  lower  animals  quinine  in  sufiBcient 
amount  is  a  powerful  depressant  to  the  heart-muscle  or  ganglia.  An  enormous 
amount  has  been  written  during  the  last  ten  years  concerning  the  action  of  quinine 
upon  the  uterus.  The  result  of  it  all  seems  to  indicate  very  positively  that  the 
alkaloid  has  no  power  to  originate  uterine  contractions  in  the  pregnant  female, 
but  that  when  once  parturition  has  commenced  the  flagging  pains  are  greatly  stim- 
ulated and  increased  by  a  dose  of  ten  grains  of  the  drug.  When  abortion  is  threat- 
ened through  malarial  influence,  no  hesitation  need  be  felt  in  using  the  drug  to 
avert  the  impending  catastrophe.  Any  salt  of  quinine  which  escapes  absorption  in 
the  stomach  must  be  precipitated  by  the  alkaline  juices  of  the  bowels,  and  be  ab- 
sorbed very  slowly  or  not  at  all.  What  seems  a  priori  almost  inevitable  has  been 
shown  to  be  the  case  by  the  researches  of  Kerner,  who  found  the  alkaloid  in  the 
faeces.  The  importance  of  giving  the  salt  in  some  easily  soluble  form,  if  it  is  in- 
tended for  all  of  it  to  be  absorbed,  is  plain.  When  taken  into  the  system,  it  seems 
to  find  its  way  into  all  the  secretions, — it  having  been  found  in  the  tears,  sweat,  milk, 
urine,  and  saliva.  Some  of  it  is  eliminated  unchanged,  but,  according  to  the  re- 
searches of  Dr.  Gr.  Kerner,  a  portion  of  it  escapes  in  an  amorphous  uncrystallizable 
form  and  a  second  portion  as  a  substance  free  from  bitter  taste,  though  crystallizable 
and  having  the  fluorescence  of  quinine;  for  this  substance  he  has  proposed  the  name 
of  dihydroxyl-quinine.  Upon  the  elimination  both  of  uric  acid  and  urea  the  salts 
of  quinine  appear  to  have  a  decided  influence,  decreasing  it  very  decidedly. 

Sulphate  of  quinine  may  be  given  in  pill  or  solution,  or  suspended  in  water  by 
the  intervention  of  syrup  and  mucilage.  The  form  of  pill  is  usually  preferred. 
The  solution  may  be  readily  effected  by  the  addition  of  a  little  acid  of  almost  any 
kind  to  the  water.  Eight  grains  (052  Gm.)  of  the  sulphate  will  dissolve  in  a  fluid- 
ounce  (30  C.c.)  of  water  acidulated  with  about  twelve  minims  (0*72  C.c.)  of  the 
diluted  sulphuric  acid  or  aromatic  sulphuric  acid  of  the  Pharmacopoeias  ;  one  of  the 
best  ways  of  exhibiting  it  to  children  is  to  mix  the  dose  quickly  with  half  a  tea- 
spoonful  of  aromatic  elixir  of  liquorice  (see  page  538),  and  administer  it  before  it 
can  dissolve.  A  few  drops  of  laudanum  may  be  added  if  nausea  or  disturbance  of 
the  bowels  is  apprehended.  Mr.  J.  S.  Blockley  ascertained  that  glycerin  will,  if  gently 
heated,  dissolve  eight  grains  of  the  sulphate  in  each  fluidrachm,  and  may  therefore  be 
conveniently  used  as  a  vehicle.  {Land.  Chemist,  Sept.  1857.)  Dr.  R.  H.  Thomas, 
of  Baltimore,  found  that  one  part  of  tannic  acid  will  deprive  five  parts  of  sulphate  of 


1228  Quininse  Sulphas.  part  i. 

quinine  of  bitterness,  without  impairing  its  medicinal  eflScacy.  (Am.  Journ.  of  Med. 
Sci.,  N.  S.,  xix.  541.)  It  is  obvious  that  tannate  of  quinine  is  thus  formed  ;  and 
as  this,  though  insoluble  in  water,  is  readily  dissolved  in  dilute  acids,  and  conse- 
quently in  the  gastric  liquor  when  acid,  there  can  be  no  doubt  that  it  will  generally 
prove  efficacious.  It  may,  however,  happen  that  the  stomach  may  be  quite  free  from 
acid,  and  that  the  operation  of  this  salt  may  prove  less  certain  than  that  of  the  sul- 
phate ;  and  such  is  asserted  to  have  been  the  case  in  some  instances ;  but  a  little 
lemonade  taken  after  the  medicine  would  probably  obviate  the  difficulty. 

Quinine  is  used  in  practical  medicine  as  a  tonic,  antiperiodic,  antipyretic,  and 
a  uterine  stimulant.  It  is  certainly  the  most  efficient  remedy  known  in  malarial 
diseases.  It  should  be  administered  in  such  a  way  that  the  last  dose  shall  be 
ingested  about  2  hours  before  the  expected  return  of  the  paroxysm,  and  the  first 
dose  4  or  5  hours  previous  to  the  last.  When  there  is  sufficient  time,  its  influence 
is  almost  always  very  sensibly  aided  by  the  exhibition,  12  or  more  hours  before,  of  a 
mercurial  or  other  purge.  Quinine  exerts  in  febrile  disease  a  decided  antipyretic 
action,  which  is  especially  manifested  during  those  stages  of  disease  in  which  the 
natural  tendency  is  towards  a  lowering  of  temperature.  In  typhus  and  typhoid 
fever,  scarlatina,  severe  erysipelas,  rheumatic  hyperexia,  etc.,  after  the  use  of  the 
cold  bath,  twenty  grains  of  the  alkaloid  are  often  very  efficacious  in  preventing  a 
rapid  return  of  the  excessive  fever.  As  an  antipyretic  the  drug  should  be  used 
whenever  there  is  serious  elevation  of  temperature,  except  it  be  in  cases  of  simple 
inflammation  of  the  brain  or  its  membranes. 

Twelve  grains  of  sulphate  of  quinine  are  equivalent  to  about  an  ounce  of  good 
bark.  The  dose  varies  exceedingly,  according  to  the  circumstances  of  the  patient 
and  the  object  to  be  accomplished.  As  a  tonic  simply,  a  grain  (0-065  Gm.)  may 
be  given  three  or  four  times  a  day,  or  more  frequently  in  acute  cases.  In  intermit- 
tents,  from  twelve  to  twenty-four  grains  (0'80-l'5  (jm.)  should  be  given  between 
the  paroxysms,  divided  into  smaller  or  larger  doses  according  to  the  condition  of 
the  stomach  or  the  length  of  the  intermission.  From  one  to  four  grains  (0065- 
0-26  Gm.)  may  be  given  at  once,  and  some  even  advise  the  whole  amount.  In  ma- 
lignant intermittents  and  remittents,  the  quantity  may  be  increased  to  thirty  grains 
(1-95  Gra.)  or  even  a  drachm  (39  Gm.)  between  the  paroxysms.  M.  Maillot  gave 
one  hundred  and  twenty-eight  grains,  in  the  course  of  a  few  hours,  in  a  case  of 
malignant  fever  occurring  in  Northern  Africa,  with  the  happiest  results.  The 
caution,  however,  is  necessary,  not  to  employ  this  heroic  practice  against  easily  con- 
querable diseases.  When  the  stomach  will  not  retain  the  medicine,  it  may  be  ad- 
ministered with  nearly  as  much  efficacy  by  enema;  from  six  to  twelve  grains  (0-4— 
0-8  Gm.)  with  two  fluidounces  (60  C.c.)  of  acidulated  starch  water,  and  from 
twenty  to  forty  drops  (0-6-ri2  C.c.)  of  laudanum,  being  injected  into  the  rectum, 
in  ordinary  cases,  every  six  hours.  Should  circumstances  render  this  mode  of 
application  impracticable,  the  hypodermic  syringe  should  be  resorted  to.  If  the 
ordinary  sulphate  be  used,  the  solution  for  hypodermic  use  should  be  made  with 
tartaric  acid,  grain  fur  grain,  and  should  always  be  carefully  filtered.  The  sulpho- 
vinate  has  been  especially  recommended,  but  is  of  doubtful  advantage.  (P.  J.  Tr., 
May,  1875,  p.  909.)  The  officinal  hydrobromate  and  bisulphate  are  to  be  preferred. 
Administered  in  this  way,  quinine  acts  with  great  promptness  ;  but  no  precaution  will 
always  prevent  the  production  of  severe  local  abscesses  and  ulcerations  by  the  hypo- 
dermic use  of  quinine,  and  even  fatal  tetanus  has  been  induced,  so  that  the  method 
should  be  employed  only  in  emergencies. 

Locally  applied  to  the  mucous  membranes  quinine  is  stimulant  or  irritant,  accord- 
ing to  its  concentration.  In  gastritis  or  enteritis  its  evil  effects  are  often  very  pro- 
nounced. In  various  subacute  mucous  inflammations  it  is  a  good  local  remedy.  In 
hooping-cough  the  use  of  quinine  by  atomization  has  been  warmly  recommended.  In 
hay-fever  a  warm  solution,  as  nearly  neutral  as  possible,  and  of  the  strength  of  two 
grains  to  the  fluidounce  (0-13  Gm.  to  30  C.c),  may  be  used  with  the  Thudichum 
douche.  Solutions  of  sulphate  of  quinine  have  been  advantageously  employed  as 
local  applications  to  indolent  ulcers  and  chronic  mucous  inflammations.  (Wedder- 
burn  and  Fearn,  A^ew  Orleans  Med.  and  Surg.  Journ.,  iii.  161  and  341.) 
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Off.  Prep.  Ferri  et  Quinise  Citras ;  Pilula  Quiniae,  Br.;  Quioiae  Valerianas, 
U.  S-;  Tinctura  Quiniae,  Br.;  Vinum  Quiniae,  Br. 

QUINIX^  VALERIANAS.  U.  S.     Valerianate  of  Quinine. 

(QUI-Xi'X-E  VA-LE-BI-A'>'AS.) 
C»  Hu  Nj  Oj  Cs  Hio  O,.  H,  O  ;  444.  (Cm  H12  NOj)?,  Cio  Hw  O4.  2H0 ;  444. 

"  Valerianate  of  Quinine  should  be  kept  in  well-stopped  bottles."  V.  S. 
No  process  is  given  for  this  salt ;  that  of  U.  S.  P.  1870  will  be  found  below.* 
Quiniae  Valerianas,  U.  S.  1870;  Chininum  Valerianicum,  P.G.;  Valerianate  de  Quinine,  Fr.; 
Balilriunsaures  Chinin,  G. 

In  the  process  of  U.  S.  P.  1870  quinine  is  first  obtained  by  decomposins  sulphate 
of  quinine,  by  means  of  ammonia,  and  then  combined  directly  with  valerianic  acid, 
to  form  valerianate  of  quinine,  which  crystallizes  from  the  solution  when  it  cools, 
because  much  less  soluble  in  cold  than  in  hot  water.  By  the  late  Dublin  formula, 
which,  with  the  salt  itself,  has  been  omitted  in  the  British  Pharmacopoeia,  the  va- 
lerianate was  obtained  by  double  decomposition  between  hydrochlorate  of  quinine 
and  valerianate  of  sodium,  resulting  in  the  production  of  chloride  of  sodium,  which 
remained  in  solution,  and  valerianate  of  quinine,  which  crystallized. 

Valerianate  of  quinine  is  in  "  white,  or  nearly  white,  pearly,  lustrous,  triclinic 
crystals,  permanent  in  the  air,  having  a  slight  odor  of  valerianic  acid,  a  bitter  taste, 
and  a  neutral  reaction.  Soluble  in  about  100  parts  of  water  and  in  5  parts  of  alco- 
hol at  15^  C.  (59^  F.)  ;  in  40  parts  of  boiling  water,  in  1  part  of  boiling  alcohol, 
and  slightly  soluble  in  ether.  When  heated  to  about  90°  C.  (1 94°  F.),  the  salt  melts, 
forming  a  colorless  liquid.  On  ignition,  it  burns  slowly  without  leaving  a  residue. 
The  aqueous  solution,  when  acidulated  with  sulphuric  acid,  has  a  blue  fluorescence, 
and  emits  the  odor  of  valerianic  acid.  When  treated,  first,  with  fresh  chlorine  water, 
and  then,  with  a  slight  excess  of  water  of  ammonia,  it  produces  an  emerald-green 
color.  Water  of  ammonia  added  to  the  aqueous  solution,  throws  down  a  white  pre- 
cipitate readily  soluble  in  an  excess  of  water  of  ammonia,  or  in  ether."  The 
salt  should  not  be  colored,  or  not  more  than  slightly  colored  by  undiluted  sulphuric 
acid  (abs.  of  foreign  organic  matters),  nor  be  reddened  by  nitric  acid  (difference 
frcm  morphine).  The  addition  of  test-solution  of  chloride  of  barium  to  the  aque- 
ous solution  of  the  salt  should  not  cause  more  than  a  slight  precipitate  (limit  of 
sulphate)."  U.S. 

It  may  be  given  in  the  dose  of  a  grain  or  two  (0-065-013  Gm.),  repeated  several 
times  a  day,  in  cases  of  debility  attended  with  nervous  disorder.  A  combination  of 
Peruvian  bark  and  valerian  has  long  been  known  as  peculiarly  efiicacious  in  hcmi- 
crania.  Perhaps  the  valerianate  of  quinine  may  be  used  advantageously  in  the 
same  affection.   {Joum.  de  Pharm..,  4e  ser.,  i.  269.) 

RESIX.E.     Resins. 

(RE-ji'XX.) 

The  Resinse,  or  Resins  of  the  U.  S.  Pharmacopoeia  constitute  a  peculiar  class  of 
preparations,  made  by  exhausting  the  substances  from  which  they  are  obtained  by 
alcohol,  and  then  precipitating  the  resinous  matter  from  the  tincture,  by  the  addition 
of  water,  which  abstracts  the  alcohol  by  its  stronger  aflBnity.  It  is  obvious  that  the 
resins  thus  prepared  are  different  substances  I'rom  the  alcoholic  extracts,  which 
contain  all  the  ingredients  of  the  medicine  which  alcohol  is  able  to  take  from  it. 
This  set  of  substances  has  been  much  employed  by  the  practitioners  styling  them- 

*  "  Take  of  Valerianic  Acid  half  a  troyounce  ;  Sulphate  of  Quinia  Uco  troyouncea  ;  Diluted  SuK 
pburic  Acid,  Water  of  Ammonia,  Water,  each,  a  sajicient  quantity.  Dissolve  the  Sulphate  of 
Quinia  in  a  pint  of  Water,  with  the  aid  of  Diluted  Sulphuric  Acid;  then  add  Water  of  Ammonia 
in  slight  excess,  and  wash  the  precipitated  quinia  with  water  until  freed  from  sulphate  of  ammo- 
nium. Dissolve  the  Valerianic  Acid  in  five  pints  of  Water,  heated  to  180°  F.,  add  the  quinia  to  the 
solution,  and.  when  it  is  dissolved,  set  the  whole  aside  for  several  days  to  crystallize.  Decant  (he 
mother-water  from  the  crystals,  dry  them  on  bibulous  paper,  and  keep  them  in  a  well-stopped  bot- 
tle. By  evaporating  the  mother-water  at  a  temperature  not  exceeding  120°  F.,  more  crystals  may  be 
obtained."  U.  S.  1870. 
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eely^es  "  eclectics ;"  but  with  great  want  of  discrimination.  They  have  applied 
names  to'these  resinous  precipitates,  which,  in  their  proper  scientific  use,  are  em- 
ployed to  designate  neutral  proximate  principles  of  plants,  generally  representing 
more  or  less  completely  the  effects  of  the  plants  respectively  on  the  system  ;  as  we  say 
colmnbin,  quassin,  santonin,  etc.,  themselves  proper  proximate  principles,  and  repre- 
senting the  virtues,  in  part  at  least,  of  Colombo,  quassia,  santonica,  etc.,  from  which 
they  are  obtained,  and  from  which  they  derive  their  names.  By  applying  similar 
names  to  their  precipitated  resins,  such  as  podophyllin,  iridin,  cimicifugin,  etc.,  i.e., 
to  the  impure  resins  obtained  by  precipitating  the  tinctures  of  podophyllum,  iris  versi- 
color, cimicifuga,  etc.,  they  justify  the  suspicion  either  that  they  ignorantly  believe 
them  to  be  in  fact  the  active  principles  of  these  medicines  respectively,  or  that,  knowing 
better  themselves,  they  seek  to  impose  such  a  conviction  upon  the  ignorant.  The  fact 
is  that  the  substances  thus  obtained,  and  thus  named,  are  impure  resins,  which  may 
po.ssibly  contain  more  or  less  of  the  active  principles  mixed  with  them,  but  are  not 
entitled  to  names  which  imply  that  they  are  distinct  proximate  principles  themselves. 
Another  member  of  this  class  was  introduced  at  the  last  revision — Resina  Copaibx. 

RESINA.  U.S.,  Br.     Resin.     [Colophony.'] 

(RE-§i'NA,) 

"  The  residue  left  after  distilling  off  the  volatile  oil  from  Turpentine."  IT.  S. 
"  The  residue  of  the  distillation  of  the  turpentines  from  various  species  of  Pinus 
(Linn.)  and  Abies  (Lam.)."  Br. 

Colophonium,  P.C;  Rosin,  Colophony ;  Colophane,  Resine  blanche,  R^sine  jaune,  Fi:;  Kolo- 
phoniuin,  Geigenharz,  Fichtenharz,  G.;  Ragea  di  Pino,  It.;  Resina  de  Pino,  Sp. 

After  the  distillation  of  the  volatile  oil  from  the  turpentines  (see  Terehinthina),  a 
resinous  matter  remains,  which  on  the  continent  of  Europe  is  called  colophony,  but 
with  us  is  commonly  known  by  the  name  of  rosin.  It  is  the  Resina  of  the  U.  S.  and 
Br.  Pharmacopoeias.  It  is  sometimes  called  resina  Jiava,  or  yellow  resin.  When  this, 
in  a  state  of  fusion,  is  strongly  agitated  with  water,  it  acquires  a  distinct  appearance, 
and  is  denominated  resina  alba,  or  white  resin.  Before  describing  this  officinal,  we 
give  the  characteristic  properties  of  the  proximate  principles  denominated  resins. 

Resins  are  solid,  brittle,  of  a  smooth  and  shining  fracture,  and  generally  of  a  yel- 
lowish color  and  semi-transparent.  When  perfectly  pure,  they  are  probably  inodorous 
and  often  insipid ;  but,  as  usually  found,  they  have  a  slight  odor,  and  a  some- 
what acrid  or  bitterish  taste.  Their  sp.  gr.  varies  from  0-92  to  1'2.  They  are  fusible 
by  a  moderate  heat,  decomposed  at  a  higher  temperature,  and  in  the  open  air  take 
fire,  burning  with  a  yellow  flame  and  much  smoke.  Insoluble  in  water,  they  are 
dissolved  by  ether  and  the  volatile  oils,  and  generally  by  alcohol ;  and  their  alcoholic 
and  ethereal  solutions  afford  precipitates  upon  the  addition  of  water.  With  pure 
potassa  and  soda  they  unite  to  form  soaps,  which  are  soluble  in  water  ;  and  the  same 
result  takes  place  when  they  are  heated  with  solutions  of  the  alkaline  carbonates. 
Concentrated  sulphuric  acid  dissolves  them  with  mutual  decomposition ;  and  nitric 
acid  converts  them  into  artificial  tannin.  They  readily  unite  by  fusion  with  wax 
and  the  fixed  oils.* 

Common,  or  yellow  resin,  in  its  purest  state,  is  beautifully  clear  and  pellucid,  but 
much  less  so  as  usually  found  in  the  shops.  Its  color  is  yellowish  brown  with  a  tinge 
of  olive,  and  more  or  less  dark  according  to  its  purity,  and  the  degree  of  heat  to 
which  it  has  been  exposed  in  its  preparation.  Sometimes  it  is  almost  black.  It  is 
rather  heavier  than  water.  It  is  completely  liquid  at  152-5°  C.  (306°  F.),  begins 
to  emit  bubbles  of  gas  at  15.7*5°  C.  (316°  F.),  and  is  decomposed  at  a  red  heat. 
"  A  transparent,  amber-colored  substance,  hard,  brittle,  with  a  glossy  and  shallow  con- 
choidal  fracture,  and  having  a  faintly  terebinthinate  odor  and  taste.  Sp.  gr.  1*070  to 
1-080.    It  melts  at  about  135°  C.  (275°  F.),  and  is  soluble  in  alcohol,  ether,  and  fixed 

*  M.  Losch  recommends  the  following  process  for  rendering  the  resins  as  white  as  possible. 
Boil  together  6  parts  of  the  resin,  1  of  carbonate  of  potassium  or  of  sodium,  and  20  of  water,  until 
a  perfectly  homogeneous  mass  is  obtained ;  allow  this  to  cool,  and  pass  into  it  sulphurous  acid, 
which  saturates  the  alkali,  and  precipitates  the  resin  in  white  flakes.  Finally,  wash  the  precipi- 
tate well  with  water,  and  dry  it.  {Journ.  de  Pharm.,  Juin,  1856,  p.  465.) 
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or  volatile  oils."  U.  S.  The  composition  of  colophony  is  expressed  by  the  formula 
C„H5,0^.  By  shaking  coarsely  powdered  colophony  with  dilute  alcohol  and  warming, 
it  IS  converted  into  abietic  acid,  C^Hg^Oj,  obviously  a  hydrate  of  the  first.  Colophony 
may  be  considered,  therefore,  as  the  anhydride  of  the  abietic  acid,  and  yields  from  80 
to  90  per  cent,  of  it  under  this  treatment.  Colophony,  when  boiled  with  alkaline  solu- 
tions, forms  greasy  salts  of  abietic  acid,  the  so-called  resin  soaps  which  are  used  in 
admixture  with  other  soaps.  Colophony,  distilled  by  itself,  yields  the  so-called 
"  rosin  oil,"  of  which  twa  fractions  are  taken  separately ;  the  first  that  distilling 
under  SGO^'  C.  (67-4°  F.),  and  the  second  that  over  360=  C.  (674°  F.),  and  some 
31  per  cent,  of  fixed  gases.  When  distilled  with  superheated  steam,  colophony  yields 
benzol  and  toluol.  Silvic  acid,  formerly  considered  to  be  a  constituent  of  colophony, 
is  now  resarded  as  a  decomposition  product  of  abietic  acid.  Similarly  pitiic  and 
pimaric  acids,  announced  as  found  in  colophony,  are  impure  products,  although  the 
latter  acid,  or  one  of  the  same  name,  is  found  in  Galipot  resin. 

White  resin  differs  from  the  preceding  only  in  being  opaque  and  of  a  whitish 
color.  These  properties  it  owes  to  the  water  with  which  it  is  incorporated,  and 
which  gradually  escapes  upon  exposure,  leaving  it  more  or  less  transparent. 

Medical  Uses,  Resin  is  important  as  an  ingredient  of  ointments  and  plasters,  but 
is  never  used  internally.  According  to  Professor  Olmsted,  it  has  the  property  of 
preventing  the  oxidation  of  fatty  substances,  and  thus  contributes  to  the  preserva- 
tion of  ointments.  (A.  J.  P.,  xxii.  325.) 

Ojf.  Prep.  Ceratum  Cantharidis,  U.  S.;  Ceratum  Extracti  Cantharidis,  17.  S.; 
Ceratum  Resinae,  U.  S.;  Charta  Epispastica.  Br.;  Emplastrum  Calefaciens,  Br.; 
Emplastrum  Cantharidis,  Br.;  Emplastrum  Hydrargyri,  C^.  S.;  Emplastrum  Picis, 
Br.;  Emplastrum  Resinse ;  Emplastrum  Saponis,  Br.;  Unguentum  Resinse,  Br.; 
Unguentum  Terebinthina?,  Br. 

RESINA  COPAIB.E.  U.  S.     Eesin  of  Copaiba. 

(KE-^i'XA   Cft-Pi'l-Bj:.) 

"  The  residue  left  after  distilling  off  the  volatile  oil  from  Copaiba."  U.  S. 

This  is  a  new  officinal  preparation.  Schweitzer  first  obtained  from  copaiba  resin 
copaivic  acid,  which,  analyzed  by  H.  Rose,  was  found  to  have  the  formula  C„H,jO,. 
When  crystallized  from  afcohol  the  acid  fuses  at  116°-117°  C.  (240-8°-242  6°  F.). 
Another  acid,  oxycopaivic,  was  obtained  by  Von  Fehling,  and  still  a  third,  nieta- 
copaivic  acid,  by  Strauss.  The  first  of  these  has  the  formula  C^H^Oj,  and  the 
second  C^Hj^O^.  The  properties  of  copaivic  acid  have  been  fully  treated  of  under 
Copaiba,  page  491,  and  Massa  Copaiba,  page  926,  which  see.  It  is  officinally  described 
as  "  a  yellowish  or  browni.'<h  yellow,  brittle  resin,  of  a  weak  odor  and  taste  of 
copaiba,  and  an  acid  reaction.    Soluble  in  alcohol,  benzol,  or  amylic  alcohol."    C  S. 

Medical  Properties.  Bematzik  exhibited  nearly  four  drachms  of  this  resin  in 
five  hours,  causing  violent  gastro-intestinal  irritation,  with  vomiting  and  purging, 
besides  renal  disturbance.  The  resin  is  eliminated  by  the  urine,  and  exerts  some 
influence  upon  the  genito-urinary  mucous  membrane.  It  is,  however,  inferior  eithi-r 
to  the  volatile  oil  or  the  balsam.  The  dose  is  from  ten  to  twenty  f^rains  (065  to 
1-3  Gm.).  / 

RESINA  JALAP.E.  U.S.,  Br,     Resin  of  Jalap. 

(EE-§i'XA  JA-LA'PJE.) 

Jalaps  Besina,  Br.,-  Rfsine  de  Jalap.  Fr.;  Jalapenharz,  G. 

'•Jalap,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  Moisten  the  powder  with  ticenty-five  parts  [or 
three  and  three-quarter  fluidounces]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator ;  then  add  enough  Alcohol  to  saturate  the  powder  and  leave  a  stratum 
above  it.  When  the  liquid  begins  to  drop  from  the  percolator,  close  the  lower 
orifice,  and,  having  closely  covered  the  percolator,  macerate  for  forty-eight  hours. 
Then  allow  the  percolation  to  proceed,  gradually  adding  Alcohol,  until  two  htindred 
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parts  [or  two  pints]  of  tincture  are  obtained,  or  until  the  tincture  ceases  to  produce 
more  than  a  slight  turbidity  when  dropped  into  water.  Distil  off  the  Alcohol,  by 
means  of  a  water-bath,  until  the  tincture  is  reduced  to  forfj^  parts  [or  six  and  a 
half  fluidounces],  and  add  the  latter,  with  constant  stirring,  to  nine  hundred  parts 
[or  eight  pints]  of  Water.  When  the  precipitate  has  subsided,  decant  the  super- 
natant liquid,  and  wash  the  precipitate  twice,  by  decantation,  with  fresh  portions 
of  Water.  Place  it  upon  a  strainer,  and,  having  pressed  out  the  liquid,  dry  the 
Resin  with  a  gentle  heat."  U.  S. 

"  Take  of  Jalap,  in  coarse  powder,  eiffht  ounces  [avoirdupois]  ;  Rectified  Spirit, 
Distilled  Water,  each,  a  sufficiency.  Digest  the  Jalap  with  sixteen  fluidounces  of  the 
Spirit  in  a  covered  vessel,  at  a  gentle  heat,  for, twenty-four  hours  ;  then  transfer  to  a 
percolator,  and,  when  the  tincture  ceases  to  pass,  continue  the  percolation  with  succes- 
sive portions  of  Spirit  until  it  ceases  to  dissolve  anything  more.  Add  to  the  tincture 
four  fluidounces  of  the  Water,  and  distil  off"  the  Spirit  by  a  water-bath.  Remove 
the  residue  while  hot  to  an  open  dish,  and  allow  it  to  become  cold.  Pour  off"  the 
supernatant  fluid  from  the  resin,  wash  this  two  or  three  times  with  hot  water,  and 
dry  it  on  a  porcelain  plate  by  the  heat  of  a  stove  or  water-bath."  Br. 

The  two  processes  probably  do  not  difiiir  very  materially  in  the  result ;  though,  if 
jalap  yielded  anything  to  alcohol  that  is  insoluble  in  water  besides  ijesin,  it  will  be  neces- 
sarily found  in  the  British  preparation,  while  that  of  the  U.  S.  Pharmacopoeia  con- 
sists of  resin  almost  exclusively.  The  difference  arises  from  the  circumstance  that, 
in  the  Br.  process,  probably  to  enable  the  whole  of  the  alcohol  to  be  saved  by  distil- 
lation, the  water  for  precipitation  is  added  before  the  spirit  is  distilled  off,  while,  in 
the  U.  S.  process,  it  is  not  added  until  so  much  of  the  alcohol  has  been  distilled  as 
to  leave  only  enough  to  hold  the  extracted  matters  in  solution.  It  is  obvious,  there- 
fore, that  the  resin  of  the  former  contains  everything  insoluble  in  water  that  the 
alcohol  had  extracted ;  while  that  -of  the  latter  contains  nothing  which  water  was 
unable  to  precipitate  from  the  strong  tincture  left  in  the  still.  "  Resin  of  Jalap 
is  partly  soluble  in  ether,  and  the  residue,  when  dissolved  in  solution  of  potassa,  is 
not  precipitated  by  the  addition  of  diluted  hydrochloric  acid  in  excess.  It  is  in- 
soluble in  disulphide  of  carbon.  One  part  of  the  Resin  is  soluble  in  50  parts  of 
warm  water  of  ammonia.  On  cooling,  the  solution  does  not  gelatinize,  and  remains 
clear  after  being  supersaturated  with  acids.  If  the  ammoniacal  solution  is  quickly 
evaporated,  the  residue  is  soluble  in  water."  U.  S. 

The  U.  S.  resin,  although  pure  enough  fur  practical  purposes,  is  still  colored.  To 
obtain  it  colorless,  the  powdered  jalap  should  be  mixed,  before  percolation,  with  an 
equal  quantity  of  finely  powdered  animal  charcoal,  and,  previously  to  the  introduc- 
tion of  this  mixture  into  the  percolator,  half  the  quantity  of  animal  charcoal,  simi- 
larly powdered,  should  be  packed  in  the  bottom  of  the  instrument..  The  coloring 
matter  is  thus  left  behind;  and  the  resulting  tincture,  treated  as  directed  in  the 
process,  yields  the  resin  as  white  as  starch. 

Resin  of  jalap  consists  of  two  portions,  one  of  which  is  hard  and  insoluble  in 
ether,  the  other  is  soft  and  soluble  in  that  menstruum  ;  the  former  constituting  about 
70  per  cent.  It  is  insoluble  in  oil  of  turpentine.  (Squire.)  For  its  chemical  prop- 
erties, see  Jalapa.  It  was  at  one  time  supposed  tliat  the  purgative  properties  re- 
'sided  chiefly  if  not  exclusively  in  the  hard  resin ;  but  experiments  by  Mr.  John  C. 
Long  appear  to  prove  that  the  soft  is  equally  energetic.   {A.  J.  P.,  1861,  p.  489.) 

Guaiac,  rosin,  and  other  resinous  substances  are  said  to  be  sometimes  fraudulently 
added  to  the  resin  of  jalap.  Guaiac  may  be  detected  by  the  green  color  it  produces, 
when  a  few  drops  of  solution  of  chloride  of  sodium  or  of  calcium  are  added  to  an 
alcoholic  solution  of  the  suspected  resin.  {Journ.  de  Pharm.,  Be  ser.,  x.  357.)  M. 
Blacher  triturates  50  centigrammes  of  the  pulverized  suspected  resin,  20  centigrammes 
of  the  black  oxide  of  copper,  and  20  drops  of  alcohol,  and  then  with  5  drops  of 
liquor  ammonia ;  if  guaiac  be  present  in  sufficient  proportion,  in  less  than  a  minute 
a  beautiful  apple-green  color  is  developed.  {Journ.  de  Pharm.,  Juillet,  1870.)  Aloes, 
suspected  by  the  bitterness  of  the  resin,  was  detected  in  a  specimen  by  M.  Daenen, 
of  Brussels,  who  obtained  picric  acid  from  it  by  acting  on  it  with  nitric  acid. 
(^A.J.  P.,  1866,  p.  375.)     According  to  G.  A.  Kaiser,  jalap  resin  may  be  distiu- 
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guished  from  all  other  resins  by  being  gradually  dissolved  by  concentrated  snlphuric 
acid,  and  depositing,  after  some  hours,  a  brown  soft  viscid  matter.  (^Chem.  Gaz., 
Jan.  1845  ;  from  Lielig' s  Annalen.)  A  better  test  is  probably  that  proposed  by  A. 
Buchner.  When  pure  jalap  resin  is  dissolved  in  an  alkaline  solution,  it  is  not  pre- 
cipitated by  the  addition  of  sulphuric  or  hydrochloric  acid,  having  been  converted, 
through  the  agency  of  the  alkali,  into  an  acid  soluble  in  water.  All  the  adulterating 
resins  yield  precipitates  under  the  same  circumstances.  The  resins  of  scammony 
and  of  fusiform  jalap  act  in  this  respect  like  the  true  jalap  resin,  but  are  distin- 
guishable by  being  wholly  soluble  in  etHer,  while  jalap  resin  is  not.  (^Xeues  ReperL 
fur  Pharm.,  No.l,  1854.) 

It  is  now  generally  believed  that  the  resin  of  jalap  is  its  sole  purgative  principle, 
the  gummy  extractive  being  either  simply  diuretic  or  wholly  inert.  To  obviate  the 
occasional  harshness  of  the  resin,  it  has  been  advised  to  triturate  it  with  milk-sugar, 
sulphate  of  potassium,  almond  emulsion,  or  other  substance  calculated  to  separate 
its  particles.  (See  Abstracfum  Jalapx.)  It  may  be  conveniently  made  into  pill  with 
mucilage  or  alcohol.  (Hasselby,  P.J.  Tr.,  2d  sen,  vii.  231.)  The  dose  is  from 
two  to  five  grains  (0-13--0-33  Gm.). 

RESIXA  PODOPHYLLI.  U.S.     Resin  of  Podophyllum, 

(BE-ji'S.V  pod-o-phyl'lL) 

Podophylli  Besina,  Br..-  Rcjin  of  May- Apple;  Resine  de  Podophvlle,  Fr.:  Podophjllnmhan,  G. 

"  Podophyllum,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ; 
Hydrochloric  Acid,  one  part  [or  one  fluidrachm]  ;  Alcohol,  Water,  each,  a  sufficient 
quantity.  Moisten  the  powder  yi\\}i  forty  parts  [or  seven  fluidounces]  of  Alcohol, 
and  pack  it  firmly  in  a  cylindrical  percolator ;  then  add  enough  Alcohol  to  saturate 
the  powder  and  leave  a  stratum  above  it.  When  the  liquid  begins  to  drop  from  the 
percolator,  close  the  lower  orifice,  and,  having  closely  covered  the  percolator,  macer- 
ate for  forty-eight  hours.  Then  allow  the  percolation  to  proceed,  gradually  adding 
Alcohol,  until  one  hundred  and  fifty  parts  [or  one  and  a  half  pints]  of  tincture  are 
obtained,  or  until  the  tincture  ceases  to  produce  more  than  a  slight  turbidity  when 
dropped  into  water.  Distil  off  the  Alcohol,  by  means  of  a  water-bath,  until  the 
tincture  is  reduced  to  the  consistence  of  honey,  and  pour  it  slowly,  with  constant 
stirring,  into  one  hundred  parts  [or  one  pint]  of  Water,  previously  cooled  to  a  tem- 
perature below  10°  C.  (50°  F.),  and  mixed  with  the  Hydrochloric  Acid.  When 
the  precipitate  has  subsided,  decant  tbe  supernatant  liquid,  and  wash  the  precipitate 
twice,  by  decantation,  with  fresh  portions  of  cold  Water.  Spread  it,  in  a  thin  layer, 
upon  a  strainer,  and  dry  the  Resin  by  exposure  to  the  air,  in  a  cool  place." 
P.  S. 

''  Take  of  Podophyllum  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Recti- 
fied Spirit,  three  pints,  or  a  mtfficiency  ;  Distilled  Water,  Hydrochloric  Acid,  each, 
a  sufficiency.  Exhaust  the  Podophyllum  with  the  Spirit  by  percolation  ;  place  the 
tincture  in  a  still,  and  draw  off  the  greater  part  of  the  spirit.  Acidulate  the  Water 
with  one  twenty-fourth  of  its  bulk  of  Hydrochloric  Acid,  and  slowly  pour  the  liquid 
which  remains  after  the  distillation  of  the  tincture  into  three  times  its  volume  of 
the  acidulated  water,  constantly  stirring.  Allow  the  mixture  to  stand  for  twenty- 
four  hours  to  deposit  the  resin.  Wash  the  resin  on  a  filter  with  Distilled  Water, 
and  dry  it  in  a  stove."  Br. 

Resin  of  podophyllum  has  a  light  brown  color,  an  acrid  bitter  taste,  and  a  slight 
odor  of  the  root.  It  consists  of  two  resins,  one  soluble  both  in  ether  and  alcohol, 
the  other  in  alcohol  only.  The  resin  extracted  by  ether  constitutes,  according  to 
Mr.  John  W.  Cadbury,  75  per  cent,  of  the  whole'  {A.  J.  P.,  July,  1858,  p.  301), 
according  to  Mr.  Harvey  Allen,  80  per  cent.  {Ibid.,  May,  1859,  p  206.)  "  Resin 
of  Podophyllum  is  partly  soluble  in  ether,  and^he  residue,  when  dissolved  in  solu- 
tion of  potassa.  is  precipitated  by  the  addition  of  diluted  hydrochloric  acid  in  excess." 
I'.  S.  The  officinal  resin  is  soluble  in  alkaline  solutions,  from  which  it  is  precipi- 
tated by  acids,  in  this  respect  differing  strikingly  from  the  resins  of  jalap  and  scam- 
mony.    It  is  insoluble  in  oil  of  turpentine.     The  name  of  podophydin,  given  to  it 
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bj  the  practitioners  calling  themselves  eclectics,  who  have  long  been  in  the  habit  of 
using  this  resin,  is  inappropriate,  and  should  be  abandoned. 

Resin  of  podophyllum  is  a  powerful  cathartic,  occasionally  producing  some  griping 
and  nausea,  but  capable  of  being  favorably  modified  by  combination,  and  of  being 
very  usefully  employed  in  connection  with  other  cathartics,  to  give  them  increased 
energy.  It  is  supposed  to  be  especially  cholagogue,  and  this  belief  has  been  con- 
firmed by  the  experiments  of  Rutherford.  There  has  been  much  difference  of  opinion 
as  to  the  relative  activity  of  the  two  resins  composing  it,  some  maintaining  that  both 
are  active,  others  that  the  activity  resides  mainly,  if  not  exclusively,  in  the  resin  soluble 
in  ether.  It  is  diflBcult  to  resist  the  evidence  of  the  experiments  of  Mr.  Cadbury,  who 
states  in  the  paper  above  referred  to  that,  while  half  a  grain  of  the  ethereal  resin  acted 
energetically,  and  a  cathartic  effect  was  produced  by  even  one-fourth  of  a  grain,  the  por- 
tion insoluble  in  that  menstruum  was  given  in  the  dose  of  one  grain  without  any  effect 
whatever.  Moreover,  this  evidence  was  subsequently  confirmed  by  the  experiments 
of  Prof.  F.  B.  Power,  (A.  J.  P.,  xlvi.  227.)  It  is  asserted  by  Prof  Power,  and 
confirmed  by  Prof  Maisch  (Ibid.,  226),  that  the  purgative  principle  of  podophyllum 
is  soluble  in  hot  water.  The  researches  of  Power  (A.  J.  P.,  5U,  p.  3G9),  Maisch, 
(P.  J.  Tr.,  1880,  p.  621),  Quereschi  (Ber.  Chem.  Ges.,  12,  p.  683),  and  Pod- 
wissotsky  have  established  the  fact  that  podophyllum  does  not  contain  berberine  or 
any  alkaloid,  and  that  its  activity  is  due  to  principles  present  in  the  resins.  (See 
Podophyllum.^  Resin  of  podophyllum  is  a  mixture  of  the  active  and  inert  princi- 
ples of  the  root.  The  dose  of  the  ofiicinal  resin  is  from  one-eighth  of  a  grain  to 
half  a  grain  (0*008-0-03  Gm.).  A  small  proportion  of  extract  of  belladonna  or 
hyoscyamus  mitigates  its  irritant  action.  Care  must  be  used  in  handling  it  in  quan- 
tity, as  it  is  a  powerful  irritant,  frequently  producing  conjunctivitis. 

RESINA  SCAMMONII.  U.  S.     Resin  of  Scammony. 

(RE-§i'NA  8CAM-M0'NI-i.) 

Scammoniae  Eesina,  Br.;  Resina  Scammonise,  P.G.;  Resine  de  Scammon^e,  Ft:/  Scammonla- 
harz,  G. 

"  Scammony,  in  No.  60  powder,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  Al- 
cohol, Water,  each,  a  sufficient  quantity.  Digest  the  Scammony  with  successive  por- 
tions of  boiling  Alcohol  until  exhausted.  Mix  the  tinctures,  and  reduce  the  mix- 
ture to  a  syrupy  consistence  by  distilling  off  the  Alcohol.  Then  add  the  residue 
to  two  hundred  and  fifty  parts  [or  two  and  a  half  pints]  of  Water,  separate  the 
precipitate  formed,  wash  it  thoroughly  with  Water,  and  dry  it  with  a  gentle 
heat."    U.S. 

"  Take  of  Scammony  Root,  in  coarse  powder,  eight  ounces  [avoirdupois]  ;  Recti- 
fied Spirit,  Distilled  Water,  each,  a  sufficiency.  Digest  the  Scammony  Root  with 
sixteen  fluidounces  of  the  Spirit  in  a  covered  vessel,  at  a  gentle  heat,  for  twenty-four 
hours  ;  then  transfer  to  a  percolator,  and,  when  the  tincture  ceases  to  pass,  add  more 
Spirit  and  let  it  percolate  slowly  until  the  root  is  exhausted.  Add  to  the  tincture 
foiw  fluidounces  of  the  Water,  and  distil  off  the  Spirit  by  a  water-bath.  Remove 
the  residue  while  hot  to  an  open  dish,  and  allow  it  to  become  cold.  Pour  off  the 
supernatant  fluid  from  the  resin,  wash  this  several  times  with  hot  water,  and  dry  it 
on  a  porcelain  plate  with  the  heat  of  a  stove  or  water-bath.  It  may  also  be  prepared 
in  a  similar  way  from  Scammony."  Br. 

The  U.  S.  and  British  resins,  though  procured,  the  former  from  the  gum-resin, 
the  latter  from  the  root  of  the  plant,  are  nearly  identical  in  their  effects.  Indeed, 
the  elaborate  researches  of  Professor  H.  Spirgatis  {A.  J.  P.,  xlvi.  421)  appear  to 
have  established  the  identity  6f  the  two  products.  Mr.  A.  Hess,  however  {ibid., 
1875,  p.  210),  states  that  the  resin  obtained  from  the  root  contains  tannic  acid. 
The  advantage  of  the  preparation  is  that  the  resin  is  obtained  free  from  the  inert 
matters  with  which  it  is  often  associated  in  the  scammony  of  commerce.  When  pure 
virgin  scammony  can  be  procured,  any  preparation  is  unnecessary.  Obtained  accord- 
ing to  the  U.  S.  process,  the  resin  is  of  a  dirty  greenish  brown  color,  with  a  feeble 
odor  and  taste  of  scammony,  and  is  very  soluble  in  ether,  alcohol,  and  boiling  proof 
spirit.     When  purified  with  animal  charcoal  it  has  a  pale  brownish  yellow  color, 
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and  is  without  odor  or  taste,  but  retains  its  purgative  property.  "  Resin  of  Scam- 
mony  is  wholly  soluble  in  ether.  It  dissolves  in  [officinal]  solution  of  potassa,  and 
the  heated  solution  is  not  precipitated  by  the  addition  of  hydrochloric  acid  in  excess." 
U.  S.  The  Br.  resin  is  in  brownish  translucent  pieces,  with  a  resinous  fracture, 
and  of  a  sweetish,  fragrant  odor  derived  from  the  root,  and  wholly  diflFerent  from 
that  of  scamraony. 

The  resin  of  scammony  is  liable  to  adulteration.  Jalap  resin  may  be  detected  by 
its  partial  insolubility  in  rectified  ether,  which  dissolves  that  of  scammony  in  all  pro- 
portions. Sulphuric  acid  is  the  best  test  of  common  rosin  or  colophony,  producing 
instantaneously  with  this  substance  an  intense  red  color ;  while  in  the  resin  of  scam- 
mony it  causes  no  immediate  change.  For  the  tests  of  guaiac,  the  reader  is  referred 
to  that  article  on  page  728.  (See  also  A.  J.  P.,  xxiv.  158.)  In  regard  to  this 
sophistication,  the  Br.  Pharmacopoeia  directs  that  the  tincture  shall  not  render 
the  fresh-cut  surface  of  a  potato  blue.  The  presence  of  other  resins  may  be  known 
by  yielding  precipitates  when  sulphuric  acid  is  added  to  their  alkaline  solution  ;  the 
resin  of  scammony  agreeing  with  that  of  jalap  in  not  aflFording  a  precipitate  under 
such  circumstances.  Mr.  Chas.  Bullock  has  found  this  resin,  as  well  as  that  of  jalap 
and  of  podophyllum,  to  be  insoluble  in  benzol,  thus  enabling  any  resin  soluble  in 
this  liquid,  which  may  be  employed  in  their  sophistication,  to  be  readily  detected. 
(^A.  J.  jP.,  1S62,  p.  11-4.)  When  rubbed  with  unskimmed  milk,  the  resin  of  scam- 
mony forms  a  uniform  emulsion,  undistinguishable  from  rich  milk  itself.  This  is  an 
excellent  mode  of  administration.  The  resin  should  always  be  given  either  rubbed 
up  with  some  mild  powder,  or  in  emulsion.  The  dose  is  from  four  to  eight. grains 
(0-26-0-52  Gm.). 

Of.  Prep.  Extractum  Colocynthidis  Compositum,  U.  S.;  Mistura  Scammonii,  Br. 

RHAMNI  SUCCUS.  Br.     Buckthorn  Juice. 

(RHiM'Ni  SCC'CTS.) 

"  The  recently  expressed  juice  of  the  ripe  berries  of  common  Buckthorn,  Rbamnns 
catharticus.  Linn."   Br. 

Sue  de  Xerprun,  Fr. :  Kreurdombeerensafl,  G. 

R.  catharticus.  Willd.  Sp.  Plant,  i.  1092  ;  B.  &  T.  64.  For  generic  and  specific 
characters,  see  Frangula,  p.  697. 

This  shrub  flowers  in  May  and  June,  and  ripens  its  fruit  in  the  latter  part  of 
September.  The  berries  and  their  juice  are  used.  When  ripe  they  are  of  the  size 
of  a  pea,  round,  somewhat  flattened  at  top,  black,  smooth,  shining,  with  four  seeds 
in  a  green,  juicy  parenchyma.  Their  odor  is  unpleasant,  their  taste  bitterish,  acrid, 
and  nauseous.  The  expressed  juice  has  the  color,  odor,  and  taste  of  the  parenchyma. 
It  is  reddened  by  the  acids,  and  from  deep  green  is  rendered  light  green  by  the  al- 
kalies. Upon  standing  it  soon  begins  to  ferment,  and  becomes  red  in  consequence 
of  the  formation  of  acetic  acid.  Evaporated  to  dryness,  with  the  addition  of  lime 
or  an  alkali,  it  forms  the  color  called  by  painters  sap-green.  The  dried  fruit  of 
another  species,  R.  infectorhis.  yields  a  rich  yellow  color,  and  is  employed  in  the  arts 
under  the  name  of  French  berries. 

M.  Fleury  obtained  a  peculiar  crystallizable  principle,  which  is  contained  both  in 
the  expressed  juice  and  in  the  residue  remaining  after  expression,  and  for  which  he 
propo.sed  the  name  of  rhamnin  ;  but  he  did  not  ascertain  whether  it  possessed  cathartic 
properties.  (See  Journ.  de  Pharm.,  xxvii.  666.)  Winckler  obtained  from  the  ripe 
fruit  a  principle  which  he  called  cathartin,  and  believes  that  the  rhamnin  of  Fleury, 
which  was  obtained  from  the  unripe  berries,  is  converted  into  that  principle  and 
grape  sugar  as  the  fruit  matures.  (Chem.  Gaz.,  viii.  232.)  Lefort  (Journ.  de 
Pharm.,  1866,  p.  420)  studied  Fleury's  rhamnin,  and  describes  it  as  forming  pale 
yellow,  translucent  tables.  It  is  scarcely  soluble  in  cold  water,  soluble  in  hot  alco- 
hol, insoluble  in  ether  or  bisulphide  of  carbon.  It  is  very  soluble  in  caustic  alkalies, 
from  which  it  is  precipitated  by  mineral  acids.  He  gives  it  the  formula  Cj,H,,05 
+  2H,0.  Lefort  also  found  a  principle,  rhamnegin,  soluble  in  cold  water,  but  other- 
wise agreeing  in  properties   with   rhamnin.     Schiitzenberger  (1868)  decomposed 
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rhamnegin,  proving  it  to  be  a  glucoside,  having  tlie  formula  C^^Hg^O,^,  and  yielding 
rhamnetin,  CjjHj^O^,  and  a  sugar  isomeric  with  mannit.  Schiitzeuberger  also  finds 
a  body  isomeric  with  rhamnegin,  and  distinguishes  the  two  as  a  rhamnegin  and  /? 
rhamnegin,  which,  with  Lefort's  rhamnin,  are  present  in  buckthorn  juice. 

Liebermann  and  Hormann  {Ber.  Chem.  Ges.,  xi.  (1878),  pp.  952,  1618)  confirm 
Schtitzenberger's  results,  and  give  the  name  of  xanthorhamnin  to  his  a  rhamnegin. 
They  find  his  formula  CjjHj^Oj  for  rhamnetin  to  be  correct,  but  get  results  that  give 
for  xanthorhamnin  rather  the  formula  C^HggO^g. 

Medical  Properties  and  Uses.  Both  the  berries  and  the  expressed  juice  are 
actively  purgative  ;  but,  as  they  are  apt  to  occasion  nausea  and  severe  griping,  with 
much  thirst  and  dryness  of  the  mouth  and  throat,  they  are  now  little  employed. 
They  formerly  enjoyed  considerable  reputation  as  a  hydragogue  cathartic  in  dropsy, 
and  were  given  also  in  rheumatism  and  gout.  The  only  shape  in  which  they  are 
now  used  is  that  of  syrup,  which  is  sometimes  added  to  hydragogue  or  diuretic  mix- 
tures. The  dose  of  the  recent  berries  is  about  a  scruple  (1-3  Gm.),  of  the  dried  a 
drachm  (39  Gm.),  of  the  expressed  juice  a  fluidounce  (30  C.c). 

Off".  Prep.  Syrupus  Rhamni,  Br. 

RHEUM.  U.S.     Rhubarb. 

(KHE'UM.) 

"The  root  of  Rheum  oflBcinale,  Baillon,  and  of  other  undetermined  species  of 
Rheum.  (^Nat.  Ord.  Polygonaceae.)"  U.  S.  '•  The  dried  root,  deprived  of  the  bark, 
from  one  or  more  undetermined  species  of  Rheum  (Linn.),  from  China,  Chinese 
Tartary,  and  Thibet.  Imported  from  Shanghai  and  Canton,  and  brought  overland 
by  way  of  Moscow."  Br. 

Bhei  Radix,  Br.,  Rhubarb  Root;  Rhabarbarum ;  Rhubarbe,  Fr.;  Rhabarber,  G.;  Rabarbaro, 
It.;  Ruibarbo,  Sp.;  Hainoung,  Chin.;  Sehara-modo,  Thibet. 

Gen.  Ch.  Calyx  petaloid,  six-parted,  withering.  Stamens  about  nine,  inserted 
into  the  base  of  tlie  calyx.  Styles  three,  reflexed.  Stigmas  peltate,  entire.  Ache- 
nium  three-cornered,  winged,  with  the  withered  calyx  at  the  base.  Embryo  in  the 
centre  of  the  albumen.  lAndley. 

Notwithstanding  the  length  of  time  that  rhubarb  has  been  in  use,  it  has  not  yet 
been  determined  from  what  precise  plant  the  Asiatic  drug  is  derived  ;  the  remoteness 
of  the  region  where  it  is  collected,  and  the  jealous  care  with  which  the  monopoly  of 
the  trade  is  guarded,  having  prevented  accurate  information. 

The  terms  rha  and  rheon,  from  the  former  of  which  were  derived  the  names 
rhabarbarum  and  rhubarb,  and  from  the  latter  the  botanical  title  Rheum,  were  ap- 
plied by  the  ancients  to  a  root  which  came  from  beyond  the  Bosphorus,  and  which 
is  supposed,  though  upon  somewhat  uncertain  grounds,  to  have  been  the  product  of 
the  Rheum  Rhaponticum,  growing  on  the  banks  of  the  Caspian  Sea  and  the  Volga. 
This  species  was  also  at  one  time  believed  to  be  the  source  of  the  medicine  now  in 
use ;  but  the  true  rhubarb  has  long  been  known  to  be  wholly  distinct  from  the  Rha- 
pontic,  and  derived  from  a  difierent  source.  It  was  not  till  the  year  1732  that  any 
probable  information  was  obtained  as  to  its  real  origin.  At  that  time  plants  were 
received  from  Russia  by  Jussieu  in  France,  and  Rand  in  England,  which  were  said 
to  be  of  the  species  affording  the  genuine  rhubarb,  and  were  named  by  Linnaeus, 
under  this  impression.  Rheum  Rhabarbarum,  a  title  which  has  since  given  way  to 
Rheum  undulatum.  Subsequently,  Kauw  Boerhaave  obtained  from  a  merchant, 
who  dealt  in  the  rhubarb  of  Tartary,  some  seeds  which  he  said  were  those  of  the 
plant  producing  the  root  sold  by  him.  These,  having  been  planted,  yielded  two 
species  of  Rheum,  R.  undulatum,  and  another  which  Linnaeus  named  R.palmafum. 
Seeds  transmitted  by  Dr.  Mounsey  from  St.  Petersburg  to  Dr.  Hope,  and  planted 
in  the  botanic  garden  at  Edinburgh,  produced  the  latter  species ;  and  the  same  was 
also  raised  at  Upsal  from  a  root  received  by  Linnaeus  from  De  Gorter,  and  was 
described  in  1767  by  the  younger  Linnaeus,  two  years  after  the  appearance  of 
Dr.  Hopes  paper  in  the  Philosophical  Transactions.  Thus  far  the  evidence  appears 
equally  in  favor  of  R.  palmatum  and  R.  undulatum.  Colonel  Przewalski  has  re- 
cently reasserted  from  personal  observation  that  E.  palmatum  produces  rhubarb ;  but 
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the  specimens  of  the  root  which  he  brought  to  St.  Petersburg  are  stated  by  Prof. 
Dragendorff  to 'be  essentially  different  from  true  rhubarb.  Claims  have  also  been 
made  from  time  to  time  for  various  other  species  of  Rheum  as  sources  of  the  drug. 
Pallas,  upon  exhibiting  the  leaves  of  R.  palmatum  to  some  Bucharian  merchants, 
was  told  that  the  leaves  of  the  rhubarb  plant  were  entirely  different  in  shape;  and 
the  description  he  received  of  them  corresponded  more  closely  with  those  of  R. 
compactum,  than  of  any  other  known  species.  Seeds  of  this  plant  were,  moreover, 
sent  to.  Miller  from  St.  Petersburg,  as  those  of  the  true  Tartarian  rhubarb.  Dr. 
Wallich,  superintendent  of  the  botanical  garden  at  Calcutta,  received  seeds  that 
were  said  to  be  those  of  the  plant  which  yielded  the  Chinese  rhubarb,  growing  on 
the  Himalaya  Mountains  and  the  highlands  of  Tartary.  These  produced  a  species 
not  previously  described,  which  Dr.  Wallich  named  R.  Emodi,  from  the  native  title 
of  the  plant.  It  is  •the  R.  australe  of  Mr.  Don  and  of  Colebrooke,  and  has  been  ascer- 
tained to  afford  a  root  which,  though  purgative,  is  very  unlike  the  oflBcinal  rhubarb. 
In  1867,  French  missionaries  in  Southeastern  Thibet  forwarded  to  Dr.  Soubeiran, 
of  Paris,  live  specimens  of  a  plant  which  they  assert  yields  the  true  rhubarb  ;  and 
Baillon  subsequently  described  the  flowering  plant  under  the  name  of  R.  officinale. 
Its  root  resembles  the  true  rhubarb,  but  the  most  careful  cultivation  has  failed  to 
obtain  an  identical  product,*  and  it  cannot  yet  be  considered  as  settled  how  far 
the  commercial  drug  is  obtained  from  it. 

All  the  plants  of  this  genus  are  perennial  and  herbaceous,  with  large  branching 
roots,  which  send  forth  vigorous  stems  from  four  to  eight  feet  or  more  in  height, 
surrounded  at  their  base  with  numerous  very  large  petiolate  leaves,  and  terminating 
in  lengthened  branching  panicles,  composed  of  small  and  very  numerous  flowers, 
resembling  those  of  the  Rumex  or  dock.  There  is  some  difficulty  in  arranging  the 
species,  in  consequence  of  the  tendency  of  the  cultivated  plants  to  form  hybrids ; 
and  it  is  frequently  impossible  to  ascertain  to  which  of  the  wild  types  the  several 
garden  varieties  are  to  be  referred.  Lindley  states  that  R.  Rhaponticum.  R.  hy- 
bridum,  and  R.  compactum,  and  their  hybrids,  are  the  common  garden  rhubarbs.f 

*  Senier  found  that,  as  raised  in  England,  the  root  of  R.  officinale  yielded  less  than  half  the  per- 
centage of  extract  obtained  from  the  East  Indian  drug.  In  ten-grain  doses  the  extract  was  de- 
cidedly cathartic. 

f  The  following  descriptions  are  from  the  Flora  Medico  of  Dr.  Lindley. 

Rheum  palmatum.  Willd.  Sp.  Plant,  ii.  489 ;  Lindley,  Flor.  Med.  p.  358  ;  Carson,  IJlust.  of  Med. 
Bot.  ii.  22,  pi.  69;  B.  dk  T.  214.  "Leaves  roundish-cordate,  half  palmate;  the  lobes  pinnatifid, 
acuminate,  deep  dull  green,  not  wavy,  but  uneven  and  very  much  wrinkled  on  the  upper  side,  hardly 
scabrous  at  the  edge,  minutely  downy  on  the  under  side:  sinus  completely  closed;  the  lobes  of  the 
leaf  standing  forwards  beyond  it.  Petiole  pale  green,  marked  with  short  purple  lines,  terete,  ob- 
scurely channelled  quite  at  the  upper  end.    Elowering  stems  taller  than  those  of  any  other  species." 

R.  undtdatum.  Willd.  Sp.  Plant,  ii.  489;  Lindley,  Flor.  Med.  p.  357;  Woodv.  Med.  Bot.,  3d  ed., 
V.  81.  "Leaves  oval,  obtuse,  extremely  wavy,  deep  green,  with  veins  purple  at  the  base,  often 
shorter  than  the  petiole,  distinctly  and  copiously  downy  on  each  side,  looking  as  if  frosted  when 
young,  scabrous  at  the  edge ;  sinus  open,  wedge-shape,  with  the  lower  lobes  of  the  leaves  turned 
upwards.  Petiole  downy,  blood-red,  semi-cylindrical,  with  elevated  edges  to  the  upper  side,  which 
is  narrower  at  the  upper  than  the  lower  end."  This  is  a  native  of  Siberia,  and  probably  Tartary 
and  China.  It  was  cultivated  by  the  Russian  government  as  the  true  rhubarb  plant;  but  the  cul- 
ture has  been  abandoned.     It  contributes  to  the  rhubarb  produced  in  France. 

R.  compactnm.  Willd.  Sp.  Plant,  ii.  489;  Lindley,  Flor.  Med.  p.  358;  Carson,  Illuat.  of  Med. 
Bot.  ii.  24,  pi.  "L  "  Leaves  heart-shaped,  obtuse,  very  wavy,  deep  green,  of  a  thick  texture,  sca- 
brous at  the  margin,  quite  smooth  on  both  sides,  glossy  and  even  on  the  upper  side;  sinus  nearly 
closed  by  the  parenchyma.  Petiole  green,  hardly  tinged  with  red  except  at  the  base,  semi-cylin- 
drical, a  little  compressed  at  the  sides,  with  the  upper  side  broad,  flat,  bordered  by  elevated  edges, 
and  of  equal  breadth  at  each  end."  This  plant  is  said  to  be  a  native  of  Tartary  and  China.  It 
is  one  of  the  garden  rhubarbs,  and  has  been  cultivated  in  France  for  its  root. 

R.  australe.  Don,  Prod.  Flor.  Nepal,  p.  75. — R,  Emodi.  Wallich;  Lindley,  Flor.  Med.  p.  354; 
Carson,  Illust.  of  Med.  Bot.  ii.  24,  pi.  70.  "  Leaves  cordate,  acute,  dull  green,  but  little  wavy, 
fiattish,  very  much  wrinkled,  distinctly  rough,  with  coarse  short  hairs  on  each  side;  sinus  of  the 
base  distinctly  open,  not  wedge-shaped  but  diverging  at  an  obtuse  angle,  with  the  lobes  nearly 
turned  upwards.  Petioles  very  rough,  rounded-angular,  furrowed;  with  the  upper  side  depressed, 
bordered  by  an  elevated  edge,  and  very  much  narrower  at  the  upper  than  the  lower  end."  The 
root  of  this  species  was  at  one  time  conjectured  to  be  the  source  of  officinal  Asiatic  rhubarb,  but 
has  been  found  to  have  scarcely  any  resemblance  to  it.  The  plant  has  been  cultivated  both  ia 
Europe  and  this  country,  and  its  petioles  answer  well  for  tarts,  etc. 

R.  Rhaponticum.  Willd.  Sp.  Plant,  ii.  4SS ;  Lindley,  Flor.  Med.  p.  iib7 :  Loudon's  Encyc.  of 
Plants,  p.  335.  "  Leaves  roundish-ovate,  cordate,  obtuse,  pale  green,  but  little  wavy,  very  concave, 
even,  very  slightly  downy  on  the  under  side,  especially  near  the  edge,  and  on  the  edge  itself;  sea- 
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R.  officinale.  Baillon — B.  &  T.  213 — is  described  in  the  Pharmacographia  "as 
a  perennial,  noble  plant,  resembling  the  common  garden  rhubarb,  but  of  larger  size. 
It  diflfers  from  the  latter  in  several  particulars :  the  leaves  spring  from  a  distinct 
crown  rising  some  inches  above  the  surface  of  the  ground ;  they  have  a  subcylin- 
drical  petiole,  which,  as  well  as  the  veins  of  the  under  side  of  the  lamina,  is  covered 
with  a  pubescence  of  short  erect  hairs.  The  lamina,  the  outline  of  which  is  orbic- 
ular, cordate  at  base,  is  shortly  5-  to  7-lobed,  with  the  lobes  coarsely  and  irregularly 
dentate;  it  attains  4  to  4j  feet  in  length,  and  rather  more  in  breadth.  The  first 
leaves  in  spring  display  before  expanding  the  peculiar  metallic  red  hue  of  copper." 

Besides  the  species  already  mentioned,  R.  leucorrhizum,  growing  in  the  Kirghese 
desert  in  Tartary,  R.  Capsicum  from  the  Altai  Mountains,  R.  Webbianum,  R.  sped- 
forme,  and  R.  Moorcra/lianum,  natives  of  the  Himalaya  Mountains,  and  R.  cras- 
sinervium  and  R.  hybridum,  cultivated  in  Europe,  but'  of  unknown  origin,  yield 
roots  which  have  either  been  employed  as  purgatives,  or  possess  properties  more  or 
less  analogous  to  those  of  officinal  rhubarb,  though  they  have  not  entered  into  general 
commerce.  In  Java,  the  root  of  an  indigenous  species  is  used  as  a  purgative.  Ac- 
cording to  the  analysis  of  J.  H.  Schmidt,  it  contains  more  chrysophan  and  emodin, 
and  less  chrysophanic  and  rheotannic  acids,  than  does  the  officinal  drug. 

Rhubarb  is  produced  abundantly  in  the  elevated  lands  of  Tartary,  about  the  lake 
Koko  Nor,  and  is  said  to  be  cultivated  in  the  neighboring  Chinese  province  of 
Shen-see,  and  in  that  of  Setchuen.  From  these  sources  it  is  generally  supposed 
that  our  supplies  of  Russian  and  Chinese  rhubarb  are  exclusively  derived  ;  but  the 
root  is  also  collected  in  Boutan  and  Thibet,  on  the  north  of  the  Himalaya  Mountains  ; 
and  it  is  probable  that  the  plant  pervades  the  whole  of  Chinese  Tartary.  It  flour- 
ishes best  in  a  light  sandy  soil.  It  is  stated  by  Mr.  Bell,  who,  on  a  journey  from 
St.  Petersburg  to  Pekin,  had  an  opportunity  of  observing  it  in  a  growing  state,  that 
it  is  not  cultivated  by  the  Tartars,  but  springs  up  spontaneously,  in  tufts,  wherever 
the  seeds  have  fallen  upon  the  heaps  of  loose  earth  thrown  up  by  the  marmots.  In 
other  places  the  thickness  of  the  grass  prevents  their  access  to  the  soil.  The  root 
is  not  considered  sufficiently  mature  for  collection  till  it  has  attained  the  age  of  six 
years.  It  is  dug  up  twice  a  year  in  Tartary,  in  the  spring  and  autumn  ;  in  China 
not  till  the  winter.  After  removal  from  the  ground,  it  is  cleaned,  deprived  of  its 
cortical  portion  and  the  smaller  branches,  and  then  divided  into  pieces  of  a  conve- 
nient size.  These  are  bored  with  holes,  and  strung  upon  cords  to  dry ;  according 
to  Mr.  Bell,  about  the  tents  and  on  the  horns  of  sheep ;  according  to  Sievers,  under 
sheds,  by  which  the  rays  of  the  sun  are  excluded,  while  the  air  has  free  access.  The 
Chinese  are  said  first  to  place  the  pieces  on  a  stone  slab  heated  by  fire  beneath,  and 
afterwards  to  complete  the  drying  process  by  exposing  them  to  the  sun  and  air.  In 
Boutan  the  roots  are  hung  up  in  a  kind  of  drying-room,  in  which  a  moderate  and 
regular  heat  is  maintained.  Much  time  and  attention  are  devoted  to  the  preparation 
of  the  root ;  and  Sievers  states  that  a  year  sometimes  elapses  from  the  period  of  its 
collection,  before  it  is  ready  for  exportation.  A  large  proportion  of  its  weight  is 
lost  in  drying,  according  to  some  accounts  four-fifths,  to  others  not  less  than  seven- 
eighths.  It  is  probably  in  order  to  favor  the  drying  that  the  bark  is  removed.  The 
trade  in  rhubarb  is  said  to  have  formerly  centred  in  the  Chinese  town  of  Si-nin, 
where  a  Bucharian  company  or  family  was  established,  which  possessed  a  monopoly 
of  this  trade,  in  consideration  of  a  certain  tribute  paid  to  the  government.  At 
present  rhubarb  is  chiefly  purchased  for  the  European  trade  at  the  town  of  Hankow, 
on  the  upper  Yangtse,  the  yearly  export  reaching,  it  is  said,  over  5000  peculs 
(pecul  =  133-33  lbs).  Theye  were  formerly  two  varieties  of  Asiatic  rhubarb,  the 
Russian  and  Chinese,  but  at  present  little  or  no  rhubarb  finds  its  way  overland  to 
Europe.     As  long  back  as  1687,  the  Russian  government  subjected  the  export  of 

brous  at  the  margin ;  sinus  quite  open,  large,  and  cuneate.  Petiole  depressed,  channelled  on  the  upper 
side,  with  the  edges  regularly  rounded  off,  pale  green,  striated,  scarcely  scabrous.  Panicles  very 
compact  and  short,  always  rounded  at  the  ends,  and  never  lax  as  in  the  other  garden  species. 
Flowering  stem  about  three  feet  high."  The  Rhapontic  rhubarb  grows  upon  the  banks  of  the  Cas- 
pian Sea,  in  the  deserts  between  the  Volga  and  the  Oural,  and  in  Siberia.  It  is  said  also  to  grow 
upon  the  borders  of  the  Euxine.  It  is  cultivated  as  a  garden  plant  in  Europe  and  this  country; 
and  the  root  is  produced  for  sale  both  in  France  and  in  England. 
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rhubarb  from  China  into  Russia  to  official  surveillance,  and  finally  monopolized  the 
trade  entirely.  At  Kiachta  a  very  rigorous  inspection  of  the  drag  was  enforced ; 
the  selected  pieces  being  finally  sewed  into  linen  sacks  pitched  and  coated  with  hide. 
All  the  pieces  which  did  not  pass  examination  were  committed  to  the  flames  ;  and  the 
remainder  was  sent  to  St.  Petersburg.  This  variety  was  sometimes  called  Turkey 
Rhubarb,  from  the  circumstance  that  it  was  formerly  derived  from  the  Turkish 
ports,  whither  it  is  said  to  have  been  brought  from  Tartary  by  caravans  through 
Persia  and  Natolia.  The  circumstance  of  the  identity  of  the  Russian  and  Turkey 
rhubarb,  and  its  decided  difference  from  the  Chinese,  would  appear  to  indicate  a 
distinct  origin  for  the  two  varieties.  Inferior  parcels  of  the  root,  which  could  not 
pass  the  inspection  of  the  Russian  authorities,  were  said  to  enter  Russia  by  Taseh- 
kend,  and  to  be  known  to  the  druggists  of  that  country  by  the  name  of  Taschkend 
rhubarb.  As  Russian  rhubarb  no  longer  occurs  in  commerce,  the  description  of  it 
is  given  in  a  foot-note.* 

Cm.N'ESE  Rhubarb  (^India  Rhubarb,  Rheum  Sinense  vel  Indicuni)  is  in 
cylindrical  or  roundish  pieces,  sometimes  flattened  on  one  or  both  sides,  of  a  dirty 
brownish  yellow  color  externally,  appearing  as  if  the  cortical  portion  of  the  root  had 
been  removed  by  scraping,  and  the  surface  rendered  smooth  and  .somewhat  powdery 
by  attrition.  The  best  pieces  have  a  rather  close  and  compact  texture,  and,  when 
broken,  present  a  ragged  uneven  surface,  variegated  with  intermingled  shades  of 
dull  red,  yellowish,  and  white,  which  are  sometimes  diversified  or  interrupted  by 
darker  colors,  and  especially  marked  with  dark  lines  so  arranged  as  to  form  an  in- 
ternal ring  of  star-like  spots.  The  pieces  are  generally  perforated  with  small  holes, 
intended  for  convenience  of  suspension  during  the  drying  process ;  and  portions  of 
the  suspending  cord  are  not  unfrequently  found  remaining  in  the  holes.  Chinese 
rhubarb  has  a  peculiar  somewhat  aromatic  smell,  and  a  bitter  astringent  taste,  is 
gritty  when  chewed,  imparts  a  yellow  color  to  the  saliva,  and  affords  a  yellowish 
powder  with  a  reddish  brown  tinge.  With  the  pieces  of  good  quality  others  often 
come  mingled,  defective  from  decay  or  improper  preparation.  These  are  usually 
lighter,  and  of  a  dark  or  rassct  color.  Like  all  the  other  varieties  of  rhubarb,  this 
is  liable  to  be  attacked  by  worms ;  and  in  almost  every  large  parcel  pieces  may  be 
found  which  have  suffered  from  this  causcj" 

*  The  pieces  of  Russian  rhubarb  are  irregular  an^l  somewhat  angular,  appearing  as  if  the  bark 
had  been  shaved  ofif  longitudinally  bj  successive  strokes  of  a  knife,  and  a  portion  of  the  interior 
substance  removed  with  each  shaving.  They  have  a  cleaner  and  fresher  appearance  than  the 
Chinese,  and  their  color  both  internally  and  externally,  though  of  the  same  general  character, 
is  somewhat  more  lively.  They  are  less  compact  and  heavy:  and  are  cut  with  less  facility, 
owing  to  their  giving  way  before  the  knife.  Another  distinction  is  the  character  of  the  per- 
forations, which  in  the  Russian  rhubarb  are  large,  frequently  reaching  only  to  the  centre,  and 
evidently  made  for  the  purpose  of  inspection ;  while  in  the  Chinese  they  are  small,  penetrate  com- 
pletely through  the  pieces,  and  were  intended  for  the  passage  of  a  suspending  cord.  The  taste 
and  smell  of  the  former  closely  resemble  those  of  the  latter,  except  that  the  Russian  is  rather 
more  aromatic.  There  is  the  same  crackling  under  the  teeth,  and  the  same  yellow  stain  imparted 
to  the  saliva:  but  the  color  of  the  powder  in  this  variety  is  a  bright  yellow,  without  the  brownish 
tinge  exhibited  by  the  Chinese.  When  thin  slices,  previously  boiled  in  water,  are  examined  by 
the  microscope,  they  exhibit  numerous  clusters  of  minute  crystals  of  oxalate  of  calcium.  Mr. 
Quekett  found  between  35  and  40  grains  of  them  in  100  grains  of  the  root.  They  ;ire  observed 
both  in  Russian  and  Chinese  rhubarb.  For  further  information  as  to  the  varieties  of  Russian 
rhubarb,  see  .4.  J.  P.,  1867,  p.  21 2,  or  abstract  in  14th  edition  U.  S.  D. 

t  In  former  editions  of  this  work  a  variety  of  rhubarb  imported  from  Canton  has  been  noticed, 
which  was  evidently  prepared,  before  leaving  China,  so  as  to  resemble  the  Russian,  having  an 
angular  surface  as  if  pared  with  a  knife.  The  pieces  were  obviously  selected  with  great  care,  as 
they  were  remarkably  free  from  defects.  But  in  most  of  those  which  came  under  our  notice,  the 
small  penetrating  hole  was  observable,  which  characterizes  the  Chinese  rhubarb,  though  it  had  in 
some  instances  been  filled  with  the  powdered  root,  so  as  in  some  measure  to  conceal  it.  Besides, 
the  colors  were  not  quite  so  bright  as  those  of  Russian  rhubarb.  This  is  undoubtedly  the  variety 
described  by  Pereira.  under  a  distinct  head,  as  the  Dutch-trimmed  or  Bntatian  rhubarb,  and  con- 
sidered by  him  as  probably  Bucharian  or  Russian  rhubarb  of  inferior  quality,  .'ent  by  the  way  of 
Canton.  A  sufficient  proof,  we  think,  that  this  is  not  the  case,  is  the  presence  in  most  pieces  of 
the  small  penetrating  hole,  occasionally  filled  with  the  remains  of  the  cord,  and  in  some  pieces 
almost  shaved  away  in  the  paring  process.  We  have  never  seen  such  a  hole  in  any  piece  of  true 
Russian  rhubarb,  which  does  not  appear  to  be  strung  up  like  the  Chinese  when  dried. 

Under  the  title  of  Canton  ttick  rhubarb,  Pereira  describes  a  variety  of  which  smnll  quantities 
have  been  imported  from  Canton  into  London.  It  closely  resembles  the  English  stick  rhub.irb, 
and  is  supposed  to  be  derived  from  the  branches  of  the  root  of  the  plant  which  yields  the  true 
Chinese  rhubarb. 
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European  Rhubarb.  In  various  parts  of  Europe,  particularly  in  England, 
France,  Belgium,  and  Germany,  the  rhubarb  plants  have  been  cultivated  for  many 
years ;  and  considerable  quantities  of  the  root  were  at  one  time  brought  into  the 
market.     At  present  it  appears  not  to  be  imported. 

English  Rhubarb.  This  formerly  came  in  two  forms.  In  one  the  root  was  cut  and 
perforated  in  imitation  of  the  Russian.  The  pieces  were  of  various  shape  and  size, 
sometimes  cylindrical,  but  more  commonly  flat,  or  somewhat  lenticular,  and  of  con- 
siderable dimensions.  In  the  other,  the  so-called  stick  rhubarb,  the  pieces  were 
somewhat  cylindrical,  five  or  six  inches  long  by  an  inch  or  less  in  thickness,  and 
more  or  less  irregular  upon  the  surface,  as  if  they  had  shrunk  unequally  in  drying. 
English  rhubarb  is  lighter  than  the  Asiatic,  more  spongy,  and  often  somewhat  pasty 
under  the  pestle.  It  is  redder,  and  when  broken  exhibits  a  more  compact  and  regular 
marbling ;  the  pinkish  lines  being  arranged  like  rays  from  the  centre  towards  the 
circumference.  The  "  star-like  spots  "  are  either  wanting  or  very  few  and  scattered. 
The  powder  also  has  a  deeper  reddish  tint.  The  odor  is  feeble  and  less  aromatic 
than  that  of  the  Asiatic  varieties ;  the  taste  is  astringent  and  mucilaginous  with 
little  bitterness ;  and  the  root,  when  chewed,  scarcely  feels  gritty  between  the  teeth, 
and  but  slightly  colors  the  saliva.  Few  crystals  of  oxalate  of  calcium  are  discov- 
erable by  means  of  the  microscope.  Considerable  quantities  of  rhubarb  are  yearly 
produced  by  Mr.  Rufus  Usher,  near  Banbury,  but  even  in  London  it  can  scarcely 
be  bought.    It  is  probable  that  the  powder  is  used  to  adulterate  that  of  true  rhubarb. 

French  Rhubarb.  Rhapontic  Rhubarb.  Crimea  Rhubarb.  The  rhubarb  pro- 
duced in  France  is,  according  to  Guibourt,  chiefly  from  R.  Rhaponticum,  R.  undu- 
latum,  and  R.  compactum  ;  that  of  R.  palmatum,  which  most  closely  resembles  the 
Asiatic,  having  been  found  to  degenerate  so  much  as  not  to  be  a  profitable  object  of 
culture.  Most  of  the  French  rhubarb  is  produced  in  the  neighborhood  of  L'Orient, 
in  the  department  of  Morbihan  ;  and  the  spot  where  it  grows  has,  from  this  circum- 
stance, received  the  name  of  Rheumpole.  Two  kinds  were  described  by  Guibourt, 
both  under  the  name  of  Rhapontic  root,* — one  proceeding  from  the  R.  Rhaponticum, 
growing  in  the  gardens  in  the  environs  of  Paris ;  the  other,  from  this  and  the  two 
other  species  above  mentioned,  cultivated  at  Rheumpole  ;  but,  according  to  the 
authors  of  the  Pharmacographia,  the  cultivation  in  France  has  been  almost  entirely 
abandoned."!" 

Choice  of  Rhubarb.  In  selecting  good  rhubarb,  without  reference  to  the  com- 
mercial variety,  tliose  pieces  should  be  preferred  which  are  moderately  heavy  and 
compact,  of  a  lively  color,  brittle,  presenting  when  broken  a  fresh  appearance,  with 
reddish  and  yellowish  veins  intermingled  with  white,  of  an  odor  decidedly  aromatic, 
of  a  bitter  and  astringent  not  mucilaginous  taste,  feeling  gritty  and  staining  the  saliva 
yellow  when  chewed,  and  aflPbrding  a  powder  either  bright  yellow,  or  yellow  with  but 
a  slight  reddish  brown  tinge.     When  very  light,  rhubarb  is  usually  rotten  or  worm- 

*  M.  E.  Billot  gives  the  following  method  of  detecting  the  rhapontic  root,  when  used  in  powder 
to  adulterate  Russian  or  Chinese  rhubarb.  On  a  little  of  the  suspected  powder,  upon  a  plate,  let 
fall  two  or  three  drops  of  oil  of  anise,  oil  of  fennel,  or  other  essential  oil ;  then  add  magnesia,  and 
rub  the  mixture  well  for  three  or  four  minutes.  If  the  powder  be  pure,  it  will  remain  yellow;  but 
if  it  contain  the  smallest  quantity  of  the  French  rhapontic  root,  it  will  assume  a  reddish  tint,  vary- 
ing from  a  salmon  to  a  bright  rose  color,  according  to  the  quantity  of  the  impurity  present.  (See 
A.  J.  P.,  iMay,  1860,  p.  224.) 

j-  Besides  the  varieties  of  rhubarb  above  described,  others  are  noticed  by  writers.  Pallas  speaks 
of  a  white  rhubarb,  brought  to  Kiachla  by  the  Bucharian  merchants,  who  conveyed  to  that  place 
the  drug  for  Russian  commerce.  It  was  white  as  milk,  of  a  sweet  taste,  and  equal  to  the  best 
rhubarb  in  quality.  It  was  supposed  to  be  the  product  of  li.  leucorrhiziim.  At  present,  however, 
it  is  unknown  in  St.  Petersburg.  The  Himalaya  rhubarb  is  produced  by  R.  auntrah,  and  other 
species  mentioned  in  the  text  as  growing  in  the  Himalaya  Mountains.  According  to  Dr.  Royle,  it 
makes  its  way  to  the  lower  countries  in  Hindostan,  where  it  sells  for  one-tenth  of  the  price  of  the 
best  rhubarb.  Mr.  Twining  tried  it  in  the  Hospital  at  Calcutta,  and  found  it  superior  as  a  tonio 
and  astringent  to  Russian  rhubarb,  and  nearly  equal  to  it  in  purgative  power.  A  variety  known 
in  Russia  as  Bucharian  rhubarb,  differing  from  the  variety  which  we  call  Russian,  and  which  is 
known  in  Russia  as  Chinese  rhubarb,  is  imported  into  that  country  from  Tartary,  and  reaches  St. 
Petersburg  by  Xishni  Novgorod.  Parcels  of  it  are  said  also  to  reach  Vienna,  by  the  way  of  Brody 
in  Gallicia.  Still  another  variety  is  that  called  Siberian  rhubarb,  which  is  known  in  Russia  by 
the  name  Siberian  Rhapontic  root.  As  these 'are  inferior  kinds,  and  probably  never  reach  our 
markets,  we  have  not  thought  it  necessary  to  discuss  them  in  detail.  For  further  information, 
see  A.  J.  P.  (xviii.  63  and  123). 
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jaten  ;  when  very  heavy  and  compact,  it  is  of  inferior  species,  culture,  or  preparation. 
Rotten,  worm-eaten,  or  otherwise  inferior  rhubarb  is  often  powdered,  and  colored 
yellow  with  turmeric ;  and  the  shavings  left  when  Chinese  rhubarb  is  trimmed  for 
powdering,  or  to  imitate  the  Russian,  are  applied  to  the  same  purpose.  Rhubarb 
is  oflScinally  described  as  "  in  cylindrical,  conical,  or  flattish  segments,  deprived  of 
the  dark  brown,  corky  layer,  smoothish  or  somewhat  wrinkled,  externally  bright 
yellowish  brown,  marked  with  white,  elongated  meshes,  containing  a  white,  rather 
spongy  tissue,  and  a  number  of  short,  reddish  brown  or  brownish  yellow  striae  ;  com- 
pact, hard  ;  fracture  uneven  ;  internally  white,  with  numerous,  red,  irregularly  curved 
and  interrupted  medullary  rays,  which  are  radially  parallel  only  near  the  cambium 
line ;  of  a  peculiar  aromatic  odor,  gritty  between  the  teeth,  and  of  a  bitter,  some- 
what astringent  taste."  6".  S. 

Chemical  Properties.  Rhubarb  yields  all  its  activity  to  water  and  alcohol.  The 
infusion  is  of  a  dark  reddish  yellow  color,  with  the  taste  and  odor  of  rhubarb ;  and 
the  residue,  after  sufficient  maceration,  is  whitish,  inodorous,  and  insipid.  By  long 
boiling,  the  virtues  of  the  medicine  are  impaired.  The  first  examination  of  rhubarb 
yielding  results  of  value  was  that  of  Schlossberger  and  Diipping.  Besides  extractive, 
tannic  and  gallic  acids,  sugar,  starch,  pectin,  lignin,  oxalate  of  calcium,  and  various 
inorganic  salts,  they  discovered  three  coloring  principles,  holding  an  intermediate 
place  between  resin  and  extractive  matter,  being  freely  soluble  in  alcohol,  and  slightly 
so  iu  water.  Two  of  these  were  uncrystallizable,  and  denominated  brown  resin  and 
red  resin,  or  phseoretin  and  erythroretin  ;  the  other,  crystallizable  in  granular  crys- 
tals, and  identical  with  chrysophanic  acid,  previously  discovered  by  Rochleder  and 
Heldt  in  the  yellow  lichen,  or  Pannelia  parietina  of  Sprengel.  Another  resinous 
substance  was  also  obtained,  which  was  named  aporetin  ;  but,  as  it  was  insoluble  in 
the  alcohol  from  which  it  had  been  precipitated  by  ether,  and  was  isomeric  with 
phseoretin,  there  is  reason  to  think  that  it  was  a  product  of  the  operation.  Chrys- 
ophanic acid  crystallizes  in  golden  yellow  needles  or  plates,  and  is  soluble  in  ether, 
alcohol,  or  benzol.  Alkalies  also  dissolve  it,  forming  fine  dark  red  solutions.  Its 
formula  is  C^Hj^O^,  and  it  is  now  recognized  as  a  derivation  of  anthracene,  Cj^H,j, 
and  as  closely  related  to  alizarine,  Cj^HgO^.  (See  ChrysfiroLinnm.) 

De  La  Rue  and  Miiller  (Jour.  Chem.  »Soc.,x.,  p.  298)  extracted  from  rhubarb  an 
allied  substance,  emodin,  which  crystallizes  in  orange-colored  prisms.  Its  formula 
is  CjjHj^^Oj.  The  relations  of  both  this  compound  and  chrysophanic  acid  to  alizarine 
and  anthracene  will  be  better  shown  by  writing  their  molecular  formulas,  as  follows  : 

C,H,,.        C,,H/OH\0,.        C„H,(CH3)(0H),0,.        C,,H,(CB,)(0H)30,. 

Anthracene.  Alizarine.  Chrysophanic  acid.  Emodin. 

Kubly  (2jeitschri/i  PJiarrn.  Russland,  6,  p.  603)  has  obtained  results  both  confirm- 
atory and  explanatory  of  those  already  given.  He  finds  a  glucoside,  chrysophan, 
which,  under  the  influence  of  dilute  acids  or  ferments,  splits  up  into  chrysophanic 
acid  and  sugar :  also  a  characteristic  tannic  acid,  rheo-tannic  acid,  Cj^Hj^Oj^,  which 
is  decomposed  by  dilute  acids  into  rheumic  acid,  Cj^Hj^O,,  and  sugar,  (jhrysophan 
is  a  yellowish  powder,  abundantly  present  in  rhubarb,  soluble  in  water  or  alcohol, 
not  in  ether ;  rheo-tannic  acid  is  a  reddish  brown  powder,  sparingly  soluble  in  cold 
water.  Kubly  finds  further  a  colorless  neutral  compound,  sparingly  soluble  in  hot 
water,  of  the  formula  CjjHjjO^,  which  he  does  not  name.  DragendorflF  states  that 
from  11  to  17  per  cent,  of  arable  acid  and  pectose  are  present. 

There  are  other  interesting  principles  in  rhubarb.  Some  have  been  disposed  to 
ascribe  its  odor  to  a  volatile  oil ;  but  this  has  not  been  isolated.  The  oxalate  of 
calcium  is  interesting  from  its  quantity,  and  from  the  circumstanc-e  that,  existing  in 
distinct  crystals,  it  occasions  the  grittiness  of  the  rhubarb  between  the  teeth.  The 
proportion  seems  to  vary  exceedingly  in  different  specimens.  According  to  Scheele 
and  Henry,  it  constitutes  nearly  one-third,  and  Quekett  found  between  35  and  40 
per  cent.-,  while  Brandes  obtained  only  11,  Schrader  only  4-5  parts  in  the  hundred, 
and  Dragendorff,  in  five  samples  analyzed,  from  1-2  to  5-6  per  cent.  Little  or  no 
difference  of  composition  has  been  found  between  the  Russian  and  Chinese  rhubarb. 
The  European  contains  but  a  small  proportion  of  oxalate  of  calcium,  and  is  therefore 
less  gritty  when  chewed.   It  has,  however,  more  tannin  and  starch  than  the  Asiatic. 
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When  powdered  rhubarb  is  heated,  odorous  yellow  fumes  rise,  which  are  probably 
in  part  the  vapor  of  chrysophanic  acid.  Its  infusion  is  reddened  by  the  alkalies,  in 
consequence  of  their  union  with  this  acid,  and  their  reaction  on  the  other  coloring 
principles.  It  yields  precipitates  with  gelatin,  most  of  the  acids,  ferric  salts,  acetate 
of  lead,  mercurous  nitrate,  nitrate  of  silver,  stannous  chloride,  lime-water,  and  solu- 
tions of  quinine.  Nitric  acid  occasions  at  first  a  turbidness,  and  afterwards  the 
deposition  of  a  yellow  precipitate.  The  substances  producing  precipitates  may  be 
considered  as  incompatible  with  the  infusion.* 

Medical  Properties  and  Uses.  The  medical  properties  of  rhubarb  are  peculiar 
and  valuable.  Its  most  remarkable  singularity  is  the  union  of  a  cathartic  with  an 
astringent  power ;  the  latter  of  which,  however,  does  not  interfere  with  the  former, 
as  the  purgative  effect  precedes  the  astringent.  It  is  also  tonic  and  stomachic ; 
invigorating,  in  small  doses,  the  process  of  digestion.  It  is  not  probable  that  these 
properties  reside  in  a  single  proximate  principle ;  and,  ag  rhubarb  owes  its  chief 
value  to  their  combination,  it  is  not  to  be  expected  that  chemical  analysis  will  be 
productive  of  the  same  practical  advantages  in  this,  as  in  some  other  medicines, 
the  virtues  of  which  are  concentrated  in  one  ingredient.  In  its  purgative  opera- 
tion, rhubarb  is  moderate,  producing  faecal  rather  than  watery  discharges,  and  ap- 
pearing to  affect  the  muscular  fibre  more  than  the  secretory  function.  It  sometimes 
occasions  griping.  Its  coloring  principle  is  absorbed,  and  may  be  detected  in  the 
urine.  By  its  long-continued  use,  the  perspiration,  especially  that  of  the  axilla,  is 
said  to  become  yellow,  and  the  milk  of  nurses  cathartic.  It  gives  a  yellow  color  to 
the  alvine  discharges. 

The  conditions  of  disease  to  which  it  is  applicable  may  be  inferred  from  its  pecu- 
liar properties.  When  the  stomach  is  enfeebled,  or  the  bowels  relaxed,  at  the  same 
time  that  a  gentle  cathartic  is  required,  rhubarb,  as  a  general  rule,  is  preferable  to 
all  others.  Hence  its  use  in  dyspepsia  attended  with  constipation,  in  diarrhoea  when 
purging  is  indicated,  in  the  secondary  stages  of  cholera  infantum,  in  chronic  dysen- 
tery, and  in  almost  all  typhous  diseases  when  faecal  matter  has  accumulated  in  the 
intestines,  or  the  use  of  cathartic  medicine  is  necessary  to  prevent  such  accumula- 
tion. When  employed  in  cases  of  habitual  constipation,  its  astringent  tendency 
should  be  counteracted  by  combining  it  with  soap.  Magnesia  is  also  an  excellent 
associate  in  disorders  of  the  stomach  and  bowels.  By  combination  with  other  cathar- 
tics, rhubarb  frequently  acquires  additional  activity,  while  it  gives  increased  efiiciency 
to  the  associated  substance.  A  mixture  of  calomel  and  rhubarb  is  a  brisk  and  power- 
ful cathartic,  often  used  at  the  commencement  of  bilious  fevers.  As  a  general  rule, 
rhubarb  is  not  applicable  to  cases  attended  with  much  inflammatory  action.  Its 
griping  effect  may  be  counteracted  by  combining  it  with  aromatics. 

The  dose  of  rhubarb  as  a  purgative  is  from  twenty  to  thirty  grains  (l-3-l'95 
Gm.),  as  a  laxative  and  stomachic  from  five  to  ten  grains  (0-33-0-65  Gm.).  Euro- 
pean rhubarb  must  be  given  in  double  or  treble  the  dose  to  produce  an  equal  effect. 
Few  medicines  are  used  in  a  greater  variety  of  forms.  It  is  most  effectual  in  sub- 
stance. It  is  frequently  given  in  the  shape  of  pill,  combined  with  an  equal  pro- 
portion of  soap,  when  its  laxative  effect  is  desired.  The  infusion  is  much  used  in 
cases  of  delicate  stomach,  and  is  peculiarly  adapted  to  children.  The  syrup,  tinc- 
ture, and  fluid  extract  are  also  useful  preparations.      They  are  all  officinal. 

By  the  roasting  of  rhubarb  its  cathartic  property  is  diminished,  probably  by  the 
volatilization  of  the  purgative  principle,  while  its  astringeucy  remains  unaffected. 
This  mode  of  treatment  has,  therefore,  been  sometimes  resorted  to  in  cases  of  diar- 
rhoea.    By  long  boiling  the  same  effect  is  said  to  be  produced. 

Powdered  rhubarb  has  been  "usefully  applied  to  indolent  and  sloughing  ulcers.  It 
is  said  to  have  proved  purgative  when  sprinkled  over  a  large  ulcerated  surface  ;  and 
the  same  effect  is  asserted  to  have  been  produced  by  rubbing  it,  mingled  with  saliva, 
over  the  abdomen. 

*  For  a  method  of  detecting  the  presence  of  turmeric  in  powdered  rhubarb  by  the  influence  of 
chloroform  on  the  coloring  principli's  of  each  of  these  substances,  antf  of  distinguishing  through 
the  game  agency  between  the  true  Chinese  rhubarb  and  that  of  European  origin,  the  reader  is 
referred  to  a  paper,  by  Mr.  W.  L.  Howie,  contained  in  A.  J.  P.  (Jan.  1874,  p.  16);  from  P.  J.  Tr. 
(Nov.  15,  1873). 
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Off.  Prep.  Extractum  Rhei ;  Extractum  Rhei  Fluidum,  U.  S.;  Infusum  Rhei, 
Br.;  Piluloe  Rhei,  U.  S.;  Pilulae  Rhei  Comp.;  Pulvis  Rhei  Comp.;  Syrupus  Rhei, 
Br.;  Syrupus  Rhei  Aromaticus,  if.  S.;  Tinctura  Rhei ;  Tioctura  Rhei  Aromatica, 
U.  S.;  Tinctura  Rhei  Dulcis,  H.  S.;  Vinum  Rhei. 

RHCEADOS  PETALA.  Br.     Red-Poppy  Petals. 

(RHCE'A-DOS  PET'A-LA— re'?-do8.) 

"  The  fresh  petals  of  Papaver  Rhoeas.  Liiiu.     From  indigenous  plants."  Br. 
Flores  Rhoeados,  P.G.:  Corn  Poppy,  Corn  Rose;  Pavot  rouge,  Coquelicot,  Fr.;  Wilder  Hohn, 
Klapperrose,  Klatsehrosen,  G.;   Rosolaccio,  It.;  Amapola.-.S^. 

Papaver  Rhoeas.  Willd.  Sp.  Plant,  ii.  1146  ;  B.  <&  T.  19.  The  red  or  com  poppy 
is  distinguished  by  its  hairy  stem,  which  is  branched,  and  rises  about  a  foot  in 
height,  by  its  incised  pinnatifid  leaves,  by  its  urn-shaped  capsule,  and  by  the  full, 
bright,  scarlet  color  of  its  petals.  It  is  a  native  of  Europe,  where  it  grows  wild  in 
great  abundance,  adorning  especially  the  fields  of  grain  with  its  brilliant  flower. 
It  has  been  naturalized  in  this  country. 

Its  capsules  contain  the  same  kind  of  milky  juice  as  that  found  in  P.  somm/erum, 
and  an  extract  has  been  prepared  from  them  having  the  properties  of  opium  ;  but 
the  quantity  is  too  small  to  repay  the  trouble  of  its  preparation.  M.  Filhol  has 
shown  that  the  extract  contains  morphine,  but  in  a  proportion  exceedingly  minute 
compared  with  that  in  which  it  exists  in  opium.  {Journ.  de  Pharm.,  ii.  513.)  The 
petals  are  the  officinal  portion.  They  have  a  narcotic  smell,  and  a  mucilaginous, 
slightly  bitter  taste.  By  drying,  they  lose  their  odor,  and  assume  a  violet-red  color. 
Chevallier  believed  that  he  had  detected  a  very  minute  proportion  of  morphine  in 
an  extract  obtained  from  them  ;  but  Prof.  Attfield  seems  to  have  determined  satis- 
factorily the  non-existence  of  morphine  in  the  petals,  having  sought  this  alkaloid 
by  three  different  processes,  using  a  pound  of  the  petals  in  each  experiment,  and 
failed  to  detect  the  least  evidence  of  its  presence.  (/*.  J.  Tr.^  Oct.  1873,  p.  291.) 
Their  operation  on  the  system  is  exceedingly  feeble,  and  they  are  valued  more  for 
their  beautiful  scarlet  color,  which  they  communicate  to  water,  than  for  their  med- 
ical virtues.  According  to  Leo  Meier,  the  coloring  principles  of  the  flowers  are 
two  acids,  which  he  denominates  rhceadic  and  papaveric  acids.  (See  A.  J.  P.,  xviii. 
211.)  A  syrup  is  prepared  from  them,  which  wa.s  formerly  prescribed  as  an  ano- 
dyne in  catarrhal  affections,  but  is  now  little  esteemed  except  for  its  color. 

An  alkaloid  has  been  discovered  in  this  species  of  poppy  by  0.  Hesse,  who  pro- 
poses to  name  it  rhceadine.  It  seems  to  pervade  all  parts  of  the  plant,  from  which, 
as  the  first  step  in  its  preparation,  a  watery  extract  is  prepared.  Tiiis  is  treated 
with  carbonate  of  sodium,  and  repeat<;dly  agitated  with  ether ;  the  ethereal  liquid 
is  shaken  with  a  solution  of  bitartrate  of  sodium ;  and  the  mixture  is  precipitated 
by  ammonia.  The  precipitate  is  washed  with  cold  water,  dried,  and  boiled  with  alco- 
hol, by  which  coloring  matter  and  another  alkaloid  in  small  quantity,  probably  the- 
baine,  are  removed.  The  residue,  consisting  mainly  of  rhceadine,  is  purified  by 
combining  it  with  acetic  acid,  treating  with  animal  charcoal,  and  precipitating  with 
ammonia.  The  alkaloid  is  in  small  white  prismatic  crystals,  tasteless,  fusible  at 
232-2^  C.  (450°  F.),  becoming  brown  at  the  same  temperature  and  partially  subliming. 
It  is  almost  insoluble  in  water,  alcohol,  ether,  chloroform,  benzol,  ammonia,  solution 
of  carbonate  of  sodium,  and  lime-water,  but  is  dissolved  by  dilute  acids,  which  pro- 
duce colorless  solutions.  Its  composition  is  represented  by  the  formula  CjjHjjNOg. 
It  does  not  appear  to  be  poisonous.  Hydrochloric  and  sulphuric  acids,  moderately 
concentrated,  decompose  and  dissolve  it,  with  the  production  of  a  purple  color, 
which  disappears  under  the  action  of  the  alkalies,  but  is  restored  by  acids.  One 
part  of  the  alkaloid  produces  a  purple  color  with  10,000  parts  of  water,  an  intense 
rose  color  with  20,000  parts,  and  a  perceptible  redness  with  800,000  parts.  This 
is  a  very  delicate  test,  by  means  of  which  the  alkaloid  may  be  detected  in  all  parts 
of  Papaver  Rhoeas,  in  the  ripe  capsules  of  the  opium  poppy,  and  in  opium  itself. 
It  is  said  also  to  exist  in  Merck's  porphyroxine.  {A.  J.  P.,  1867,  p.  122.)  Accord- 
ing to  Hesse,  the  milky  juice  also  contains  meconic  acid. 
Off.  Prep.  Syrupus  Rhoeados,  Br. 
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RHUS  GLABRA.  U.  S.     Rhus  Glabra. 

(RHUS  GLA'BRA.) 

"  The  fruit  of  Rhus  glabra.  Liune.  (^a<.  OrcZ.Terebinthaceas,  Anacardieae,)"  U.S. 

Rhus  Glabrum,  U.  S.  1870 ;  Sumach  ;  Sumac,  Fr.;  Sumach,  G. 

Gen.  Ch.  Calyx  five-parted.  Petals  five.  Berry  small,  with  one  nuciform  seed. 
Nuttall. 

Rhus  glabrum.  Willd.  Sp.  Plant,  i.  1478.  This  species  of  Rhus,  called  variously 
smooth  sumach,  Pennsylvania  sumach,  aud  upland  sumach,  is  an  indigenous  shrub 
from  four  to  twelve  feet  or  more  in  height,  with  a  stem  usually  more  or  less  bent, 
and  divided  into  straggling  branches,  covered  with  a  smooth,  light  gray,  or  somewhat 
reddish  bark.  The  leaves  are  upon  smooth  petioles,  and  consist  of  many  pairs  of 
opposite  leaflets,  with  an  odd  one  at  the  extremity,  all  of  which  are  lanceolate,  acu- 
minate, acutely  serrate,  glabrous,  green  on  their  upper  surface,  and  whitish  beneath. 
In  the  autumn  their  color  changes  to  a  beautiful  red.  The  flowers  are  greenish 
red,  and  disposed  in  large,  erect,  terminal  compound  thyrses.  The  fruit  is  in  clusters 
of  small  crimson  berries,  which  are  oflftcinally  described  as  "  sub-globular,  about 
one-eighth  of  an  inch  (3  mm.)  in  diameter,  drupaceous,  crimson,  densely  hairy,  con- 
taining a  roundish-oblong,  smooth  putamen."    U.  S. 

The  shrub  is  found  in  almost  all  parts  of  the  United  States,  growing  in  old  neg- 
lected fields,  along  fences,  and  on  the  borders  of  woods.  The  flowers  appear  in 
July,  and  the  fruit  ripens  in  the  early  part  of  autumn.  The  bark  and  leaves  are 
astringent,  and  are  largely  used,  especially  the  leaves,  in  tanning  leather  and  in  dye- 
ing. Mr.  W.  J.  Watson  found,  in  the  bark  of  the  root,  albumen,  gum,  starch,  tan- 
nic and  gallic  acids,  caoutchouc,  resin,  coloring  matter,  and  evidences  of  volatile  oil. 
{A.  J.  P.,  XXV.  194.)  Excrescences  are  produced  under  the  leaves  resembling 
galls  in  character,  and  containing  large  quantities  of  tannic  and  gallic  acids.  These 
have  been  used  as  a  substitute  for  the  imported  galls  by  Dr.  Walters,  of  New  York, 
who  thought  them  in  every  respect  preferable.  They  may  be  collected  at  little  ex- 
pense ;  as  they  are  produced  very  abundantly,  especially  in  the  Western  States. 
From  the  experiments  of  Dr.  Stenhouse,  it  appears  that  the  tannic  acid  of  sumach 
is  identical  with  that  of  galls,  being,  like  it,  resolved,  under  the  influence  of  sul- 
phuric acid,  into  glucose  and  gallic  acid  ;  and  this  change  is  supposed  to  take  place 
spontaneously  in  sumach  when  long  kept.  (Ibid.,  xxxiv.  252.) 

The  berries  have  a  sour,  astringent,  not  unpleasant  taste,  and  are  often  eaten  by 
the  country-people  with  impunity.  According  to  Mr.  Cozzens,  of  New  York,  the 
malic  acid  is  contained  in  the  pubescence  which  covers  their  surface ;  as,  when  it 
is  washed  away  by  warm  water,  the  berries  are  wholly  free  from  acidity.  Professor 
W'.  B.  Rogers  found  the  acid  to  be  combined  with  lime,*  as  acid  malate.  Mr. 
W.  J.  Watson  ascertained  that  free  malic  acid  and  acid  malate  of  calcium  coexist  in 
the  berries,  which  contain  also,  upon  the  same  authority,  tannic  and  gallic  acids,  fixed 
oil,  extractive,  red  coloring  matter,  and  a  little  volatile  oil.  A  wine  has  been  pre- 
pared from  the  fruit  by  adding  sugar  to  an  infusion  and  fermenting,  which  is 
spoken  of  by  Dr.  John  H.  Griscom,  of  New  York,  as  a  valuable  remedy.  (^Med. 
and  Surg.  Reporter,  Feb.  9,  1867,  p.  118.) 

Medical  Properties  and  Uses.  Sumach  berries  are  astringent  and  refrigerant. 
A  strong  decoction,  or  the  fluid  extract  diluted,  affords  a  very  efi'ective  and  pleasant 
gargle  in  inflammation  and  ulceration  of  the  throat,  especially  in  combination  with 
the  chlorate  of  potassium. 

Off.  Prep.  Extractum  Rhois  Glabrae  Fluidum,  U.  S. 

*  Prof.  Procter  obtained  from  the  berries  malic  acid  by  the  following  process.  Pour  boiling 
water  on  the  ripe  berries  ;  macerate  for  twelve  hours  ;  strain,  evaporate  to  one-fourth,  and  again 
strain  ;  resume  the  evaporation  and  continue  it  till  the  liquid  assumes  the  consistence  of  thin  syrup  ; 
then  set  it  aside  to  crystallize.  AVash  the  crystals  of  acid  malate  of  calcium  with  a  little  water,  and 
recrystallize  from  a  boiling  solution.  Dissolve  the  salt  in  hot  water,  and  decompose  it  with  a  solu- 
tion of  acetate  of  lead.  AVash  the  precipitated  malate  of  lead,  suspend  it  in  water,  and  pass  sul- 
phuretted hydrogen  through  the  liquid  until  the  whole  of  the  lead  is  separated.  Lastly,  filter,  and 
evaporate  to  dryness  in  a  porcelain  vessel. 
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RHUS  TOXICODENDRON.  U.S.     Rhus  Toxicodendron. 

(BHCS  TOX-I-C<>-DEN"'DBON'.; 

"  The  fresh  leaves  of  Rhus  Toxicodendron,*  Michaux,  Rhus  Toxicodendron  and 
Rhus  radicans,  Linne.     (^Xat.  Ord.  Terebinthaceae,  Anacardieae.)"    U.  S. 

Toxicodendron,  U.S.  1S70;  Sumach  reaeneux,  Fr.;  Gift-Sumach,  G.;  Albero  del  Veleno,  It. 

R.  Toxicodendron,  Linn.,  or  poison-oak,  has  the  form  of  a  shrub  from  one  to 
three  feet  high,  with  leaflets  angularly  indented,  and  pubescent  beneath.  But  this 
charact.er  of  the  foliage  is  probably  not  constant ;  and  the  stunted  growth  may  be 
owing  to  peculiarities  of  situation.  Dr.  Bigelow  states  that  the  young  plants  of  R. 
radicans  do  not  put  forth  rooting  fibres  until  several  years  old,  and  are  influenced  in 
this  respect  by  the  contiguity  of  supporting  objects."f" 

The  leaves  are  officinally  described  as  ''  long,  petiolate,  trifoliate ;  the  lateral  leaf- 
lets sessile,  about  four  inches  (10  cm.)  long,  obliquely  ovate,  pointed;  the  terminal 
leaflets  stalked,  ovate  or  oval,  pointed,  with  a  wedge-shaped  base ;  the  leaflets  entire 
and  glabrous  (in  Rhus  radicans.  L.),  or  variously  notched,  coarsely  toothed  or 
lobed,  downy  beneath  (in  Rhus  Toxicodendron,  L.)  ;  when  dry,  papery  and  brittle ; 
inodorous,  somewhat  astringent  and  acrid.  Rhus  Toxicodendron  should  not  be 
confounded  with  the  leaves  of  Ptelea  trifoliata,  Linne,  which  are  similar  in  appear- 
ance, but  have  all  the  leaflets  sessile."    U.  S. 

This  species  of  Rhus  grows  in  woods,  fields,  and  along  fences  from  Canada  to 
Georgia.  It  flowers  in  June  and  July,  When  wounded  it  emits  a  milky  juice, 
which  becomes  black  on  exposure  to  the  air,  aud  leaves  upon  linen  or  other  cloth  a 
stain,  which  cannot  afterwards  be  removed  by  washing  with  soap  and  water,  or  by 

»  There  are  four  indigenous  species  of  Rhns,  which  are  poisonous, — B.  toxicodAtdron,  li.  ven- 
enata, R.  pumila,  and  Ji.  direrriloha. 

B.  cenenaia,  D.  C.  (sjn.  B.  remix,  L.)  Sieamp  gumach  is  a  beautiful  shrub  or  small  tree, 
usually  ten  or  fifteen  feet  high,  but  sometimes  thirty  feet.  The  bark  of  the  trunk  is  dark  gray,  of 
the  branches  lighter,  of  the  extreme  twigs  and  petioles  beautifully  red.  The  leaves  are  pinnate, 
with  four  or  five  pairs  of  opposite  leaflets,  and  an  odd  terminal  one.  These  are  oblong  or  oral, 
entire  or  slightly  sinuated,  acuminate,  smooth,  and,  except  the  one  at  the  end,  nearly  sessile.  The 
flowers  are  dioecious.  They  are  very  small,  greenish,  and  in  loose  axillary  panicles.  The  berries 
are  small,  roundish,  and  greenish  white.  The  tree  grows  in  swamps  and  low  grounds,  from  Can- 
ada to  %iroIina,  and  flowers  in  June  and  July.  It  is  thought  to  be  identical  with  a  species  of 
Rhus  which  grows  in  Japan  and  furnishes  a  fine  black  varnish  much  used  in  that  country.  Dr. 
Bigelow  found  that  the  opaque  whitish  juice  which  exudes  from  our  native  plant  when  wounded, 
and  which  becomes  permanently  black  on  exposure,  may  be  made  to  afford  a  brilliant,  glossy, 
durable  varnish,  by  boiling  it  suflSciently  before  applying  it. 

B.  reneiiata  is  more  poisonous  than  B.  tojeicodexdron.  Persons  coming  within  its  influence  are 
more  apt  to  be  affected  with  the  poison,  and  generally  suffer  more  severely.  The  whole  body  is  some- 
times enormously  swollen,  and  the  patient  for  many  days  scarcely  able  to  move  ;  but  the  complaint 
almost  always  spontaneously  subsides  without  destroying  life.  The  susceptibility  to  the  influence 
of  the  poison  is  exeeelingly  various,  and  some  persons  handle  the  plant  with  impunity. 

Bhns  pumila,  Michaux,  is  a  southern  species,  growing  in  upper  Carolina,  and  not  more  than 
a  foot  in  height.  It  is  characterized  by  its  pubescent  branches  and  petioles  :  its  pinnate  leaves, 
with  many  pairs  of  oval,  nearly  acuminate,  incised-dentate  leaflets,  downy  beneath;  and  by  its 
silky  fruit,     .\ccording  to  Pursh,  it  is  the  most  poisonous  of  the  genus. 

Bhut  direniloha,  Torrey  k  Gray  (syn.  B.  lobatn.  Hooker,  Flor.  Bor.  Am.  i.  127,  t.  46), 
has  a  somewhat  climbing  stem,  with  short,  leafy  branches.  The  leaves  have  three  or  rarely  five 
leaflets,  which  are  very  obtuse,  in  the  female  plant  slightly,  in  the  .male  rather  deeply  pinnately 
lobed,  the  lobes  being  very  obtuse,  and  the  incisions  acute.  The  flowers  are  in  axillary,  racemose 
panicles  often  shorter  than  the  petioles,  and  the  fruit  white,  somewhat  pubescent,  and  subglobose. 
The  leaves  in  the  ra:ile  and  female  plant  are  so  different  that  they  might  readily  be  mistaken  for 
different  species.  (  Torrey  d:  Gray.)  Though  generally  a  shrub,  the  plant  sometimes  climbs  over 
large  trees  and  has  a  stem  six  inches  in  diameter.  The  poisonous  effects  of  this  plant  are  de- 
scribed by  Dr.  C.  A.  Canfield  (A.  J.  P.,  1860,  p.  412),  who  found  an  invariable  antidote  to  its 
effects  in  another  California  plant,  Grindelia  hirsutula,  applied  to  the  part  either  simply  bruised 
or  in  the  form  of  strong  decoction. 

t  B.  radicani,  L.,  is  a  variety  of  this  plant,  and  not  a  distinct  species.  The  difference,  however, 
in  their  appearance  is  sufficient  to  have  led  to  the  adoption  of  different  common  names  ;  R.  radicans 
being  called  poiton  vine  or  poison  ivy,  and  R.  Toxicodendron  poison-oak.  The  former  has  a 
climbing  stem,  rising  to  a  great  height  upon  trees,  rocks,  and  other  objects,  to  which  it  adheres 
by  strong  rooting  fibres,  which  it  throws  out  from  its  sides.  The  leaves,  which  stand  upon  long 
footstalks,  are  ternjite,  with  broad-ovate  or  rhomboidal,  acute  leaflets,  smooth  and  shining  on  both 
sides,  sometimes  slightly  hairy  on  the  veins  beneath,  entire,  or  irregularly  lobed  and  toothed.  The 
flowers  are  small,  greenish  white,  dicecious,  and  grow  in  lateral,  usually  axillary  panicles,  or  com- 
pound racemes.  The  male  flowers  have  five  stamens,  and  the  rudiments  of  a  style;  the  female, 
which  are  of  only  half  the  size,  have  abortive  stamens,  and  a  short  erect  style,  standing  on  a 
roundish  germ,  and  terminating  in  three  stigmas.    The  berries  are  roundish,  pale  green,  or  whitish. 
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alcohol  either  hot  or  cold,  but  deepens  by  age.  It  has  been  proposed  as  an  indelible 
ink.     Ether  dissolves  it. 

The  juice  is  at  first  milky,  but  darkens  on  exposure ;  applied  to  the  skin  it  fre- 
quently causes  inflammation  and  vesication  ;  and  even  its  emanations  produce  in 
certain  persons,  when  they  come  into  the  vicitiity  of  the  plant,  an  exceedingly 
troublesome  erysipelatoid  affection,  particularly  of  the  face.  Itching,  redness,  a 
sense  of  burning,  tumefaction,  vesication,  and  ultimate  desquamation,  are  some  of 
the  attendants  of  this  poisonous  action.  The  swelling  of  the  face  is  sometimes  so 
great  as  almost  entirely  to  obliterate  the  features.  The  effects  are  experienced  soon 
after  exposure,  and  usually  begin  to  decline  within  a  week.  A  light,  cooling  regi- 
men, with  saline  purgatives,  and  the  local  use  of  cold  lead-water,  are  the  best 
remedies.  Alkaline  applications  would  seem  to  be  indicated  by  the  discovery  of 
toxicodendric  acid  as  a  constituent  of  the  plant,  and  the  probable  cause  of  the 
eruption.  Dr.  A.  Livezey,  of  Lumberville,  Penna.,  strongly  recommends  a  saturated 
tincture  of  lobelia  as  a  local  application  in  this  affection.  He  applies  it  by  means 
of  linen  or  muslin  cloths,  and  believes  that  it  arrests  the  inflammation.  {Boston 
Med.  and  Surg.  Journ.,  Iv.  262.)  According  to  the  late  Prof  Procter,  who  was 
himself  very  susceptible  to  this  poison,  a  weak  alkaline  solution,  applied  immedi- 
ately after  exposure,  seldom  fails  to  prevent  the  effects  ;  and  after  the  vesicles  are 
formed,  he  has  found  that  Monsel's  solution  {Liq.  Ferri  SubsuJphatis,  U.  S.),  in- 
troduced by  a  pointed  instrument  into  the  vesicle,  renders  it  abortive.  (J..  J.  P., 
Nov.  1863,  p.  506.)  Analyzed  by  Dr.  Joseph  Khittel,  the  leaves  yielded  tannic 
acid  of  the  variety  which  gives  greenish  precipitates  with  salts  of  iron,  chlorophyll, 
wax,  fixed  oil,  resin,  sugar,  albumen,  gum,  pectin,  starch,  oxalic  acid,  a  peculiar 
neutral  sub^ance,  and  a  volatile  alkaloid,  on  which  the  poisonous  properties  of  the 
plant  were  supposed  to  depend.  (^A.  J.  P.,  1858,  p.  544.)  This  supposed  alkaloid 
probably  does  not  exist.  Prof  Maisch  has  shown  that  the  activity  of  the  plant 
depends  upon  an  acid  {toxicodendric  acid).  To  obtain  this  acid,  the  leaves  were 
bruised  with  six  per  cent,  of  slaked  lime,  and  after  maceration  with  water  were 
expressed.  The  expressed  liquid,  having  been  mixed  with  an  excess  of  sulphuric 
acid,  was  distilled,  and  the  vapors  were  condensed,  partly  by  themselves,  so  as  to 
obtain  the  pure  acid,  and  partly  in  water  containing  carbonate  of  barium  in  Suspen- 
sion, so  as  to  get  the  toxicodendrate  of  barium.  The  acid  solution  thus  obtained 
is  colorless,  strongly  reddens  litmus  paper,  and  neutralizes  bases.  For  further  par- 
ticulars, see  A.  J.  P.,  Jan.  1866,  p.  4. 

Medical  Properties  and  Uses.  The  leaves  of  Rhus  Toxicodendron  appear  to 
be  stimulant  and  narcotic,  producing  when  swallowed  irritation  of  the  stomach  and 
bowels.  They  have  been  used  in  palsy,  nocturnal  incontinence,  and  cutaneous  diseases 
with  asserted  success,  but  the  practice  has  found  no  recent  imitators,  and  the  remedy 
is  a  dangerous  and  probably  useless  one.  A  teacupful  of  a  strong  infusion  has  been 
administered  without  evil  results  by  Dr.  Horsfield.  An  extract  has  been  given  in 
enormous  doses  in  France ;  its  inertness  probably  being  the  result  of  the  dissipa- 
tion of  the  volatile  principle  during  its  preparation. 

Two  instances  of  poisoning  by  the  internal  use  of  the  plant  have  been  recorded; 
one  by  the  fruit  {Am.  Journ.  Med.  ScL,  April,  1866)  ;  one  by  the  root  {Med.  and 
Surg.  Rep.^  Nov.  1867).  In  the  first  instance,  in  which  nearly  a  pint  of  the  fruit 
had  been  eaten  by  two  children,  one  six  and  the  other  eight  years  old,  after  a  few 
hours  from  the  swallowing  of  the  poison,  drowsiness  and  stupor  came  on,  soon  fol- 
lowed by  vomiting,  first  of  the  partially  digested  fruit,  and  afterwards  of  a  thick  viscid 
fluid  of  a  wine  color.  This  was  succeeded  by  convulsive  movements  of  different  parts 
of  the  body,  with  slight  delirium.  The  pupils  were  dilated.  The  respiration  was 
hurried,  the  pulse  at  first  full  and  strong,  but  afterwards  slow,  small,  frequent,  and 
feeble.  The  vomiting  was  promoted  by  the  use  of  warm  water ;  and  carbonate  of 
sodium  was  then  given  freely  in  solution  as  an  antidote.  Both  children  recovered. 
In  the  cases  in  which  an  infusion  of  the  root  was  taken,  one,  a  boy  of  twelve  years, 
was  covered  with  an  eruption  over  the  body,  which  was  especially  vesicular  in  the 
face,  with  a  dry,  hoarse  cough,  soreness  of  throat,  burning  sensations  extending  to  the 
stomach,  high  fever,  a  coated  tongue,  scanty,  high-colored,  and  irritating  urine,  nervous 
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twitchings,  and  occasional  wandering.  The  diagnosis,  somewhat  difficult  at  first, 
became  easy  on  the  occurrence  of  two  other  cases,  girls  respectively  of  fifteen  and 
seventeen,  who  with  their  brother,  the  boy  just  mentioned,  had  been  drinking  of  the 
infusion  referred  to.  They  were  treated  by  saline  cathartics  in  small  doses,  the  local 
use  of  lead-water,  and  an  improved  diet,  and  all  recovered,  with  general  desquamation, 

ROS^  CANINE  FRUCTUS.  5/-.     Fruit  of  the  Dog  Rose.     Hips. 

{RO'^M  CA-m'ffM  FRUC'TUS.) 

"  The  ripe  fruit  of  the  Dog  Rose,  Rosa  canina  (Linn.),  and  other  indigenous 
allied  species."  Br. 

Cynosbata,  Fructus  Cynosbati ;  Gratte-cul,  Cynorrhodon,  Rose  sauvage,  Fr.;  Hagebutten,  Ilain- 
butten,  Hundsrose.  G. 

Rosa.  See  Rosa  centifolia. 

Rosa  canina.  Willd.  Sp.  Plant,  ii.  1077 ;  B.  db  T.  103.  The  do^  rose,  wild 
brier,  or  hep-tree,  is  a  native  of  Europe,  and  distinguished  as  a  species  by  its  glabrous 
ovate  ovaries,  smooth  peduncles,  prickly  stem  and  petioles,  and  ovate,  smooth,  rigid 
leaves.  It  is  eight  or  ten  feet  high,  and  bears  white  or  pale  red  flowers,  having 
usually  five  obcordate  fragrant  petals.  The  plant  has  been  introduced  into  this 
country,  but  is  not  much  cultivated.  The  fruit  is  fleshy,  smooth,  oval,  red,  and  of 
a  pleasant,  sweet,  acidulous  taste.  It  contains  30  per  cent,  of  sugar,  uncombined 
citric  and  malic  acids,  and  salts  of  these  acids.  The  pulp,  separated  from  the  seeds 
and  the  silky  bristles  in  which  they  are  embedded,  is  employed  in  Europe  for  the 
preparation  of  a  confection  used  chiefly  as  an  agreeable  vehicle. 

Off.  Prep.  Confectio  Rosse  Caninae,  Br. 

ROSA  CENTIFOLIA.    U.S.    Pale  Rose. 

{KO'§A  CEX-TI-FO'LI-A.) 

"  The  petals  of  Rosa  centifolia.  Linne.  (^Nat.  Ord.  Rosaceae,  Roseae.)  When 
it  is  desired  to  keep  fresh  Pale  Rose  for  some  time,  it  may  be  preserved  by  mixing 
it  well  with  half  its  weight  of  chloride  of  sodium,  pressing  the  mixture  in  a  suitable 
jar  and  keeping  it,  well  closed^  in  a  cool  place."  U.  S.  "  The  fresh  petals,  fully 
expanded,  of  Rosa  centifolia.   Linn.     From  plants  cultivated  in  Britain."  Br. 

Bosae  Centifoliae  Fetala,  Br.;  Cabbage-rose  Petals;  Flores  Rosae,  P.G.;  Flores  Rosarum  In- 
carnatarum ;  Rose  pale,  Roses  a  cent  feuilles,  Fr.;  Hundertblatterige  Rose,  Rosenbliitter,  G.;  Rosa 
pallida,  It.;  Rosa  de  Alexandria,  Sp. 

Gen.  Gh.  Petals  five.  Calyx,  urceolate,  five-cleft,  fleshy,  contracted  at  the  neck. 
Seeds  numerous,  hispid,  attached  to  the  inner  side  of  the  calyx.   Willd. 

Rosa  centifolia.  Willd,  .Sp,  Plant,  ii,  1071 ;  B.  &  T.  105,  This  species  of  rose 
has  prickly  stems,  usually  from  three  to  six  feet  high.  The  leaves  consist  of  two  or 
three  pairs  of  leaflets,  with  an  odd  one  at  the  end,  closely  attached  to  the  common 
footstalk,  which  is  rough,  but  without  spines.  The  leaflets  are  ovate,  broad,  serrate, 
pointed,  and  hairy  on  the  under  surface.  The  flowers  are  large,  with  many  petals, 
generally  of  a  pale  red  color,  and  supported  upon  peduncles  beset  with  short  bristly 
hairs.  The  germ  is  ovate,  and  the  segments  of  the  calyx  semi-pinnate.  The  va- 
rieties of  R.  centifolia  are  very  numerous,  but  may  be  indiscriminately  employed. 
The  plant  is  now  cultivated  in  gardens  all  over  the  world ;  but  its  original  country 
is  not  certainly  known.  It  has  sometimes  been  mistaken  for  the  damask  rose,  which 
is  a  distinct  species. 

The  petals  are  officinally  described  as  "  roundish-obovate  and  retuse,  or  obcordate, 
pink,  fragrant,  sweetish,  slightly  bitter  and  faintly  astringent."  U.  S.  They  are 
extremely  fragrant,  and  have  a  sweetish,  slightly  acidulous,  somewhat  bitterish  taste. 
They  contain,  according  to  Enz,  malic  and  tartaric  acids,  tannin,  fat,  resin,  sugar, 
and  a  coloring  matter  which  seems  to  be  identical  with  that  of  the  red  rose.  Their 
odor  is  said  to  be  increased  by  iodine.  It  depends  on  a  volatile  oil,  which  may  be 
separated  by  distillation  with  water,  (See  Oleum  Rosse.)  They  should  be  collected 
when  the  flower  is  fully  expanded  but  has  not  begun  to  fall.  Their  fragrance  is 
impaired  but  not  lost  by  drying.  They  may  be  preserved  fresh,  for  a  considerable 
time,  by  compressing  them  with  alternate  layers  of  common  salt  in  a  well-closed 
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vessel,  or  beating  them  with  twice  their  weight  of  that  substance.    They  are  slightly 
laxative,  and  are  sometimes  administered  in  syrup  combined  with  cathartic  medi- 
cines ;  but  their  chief  use  is  in  the  preparation  of  rose-water.  (See  Aqua  Rosse.) 
Off.  Prep.  Aqua  Rosae ;  Syrupus  Sarsaparillae  Compositus,  U.  S. 

KOSA  GALLICA.  U.S.     Red  Rose. 
(k6'§a  gXl'li-ca.) 

"  The  petals  of  Rosa  Gallica,  Linne  {Nat.  Ord.  Rosaceae,  Roseae),  collected  before 
expanding."  U.  S.  "  The  fresh  and  dried  unexpanded  petals  of  Rosa  Gallica. 
From  plants  cultivated  in  Britain."   Br. 

Bosae  Gallicae  Petala,  Br.;  Red-rose  Petals;  Flores  Rosarum  Rubrarum ;  Rose  de  Proving, 
Roses  rouges,  Fr.;  Franzosische  Rose,  Essigrosen,  Essigrosenbl'atter,  G.;  Rosa  domestica,  It.; 
Rosa  rubra  6  Castillara,  Sp. 

Rosa  Gallica.  Wilid.  Sp  Plant,  ii.  l^l;  B.&  T.  104.  This  species  is  smaller 
than  R.  centlfolia,  but  resembles  it  in  the  character  of  its  foliage.  The  stem  is 
beset  with  short  bristly  prickles.  The  flowers  are  very  large,  with  obcordate  widely- 
spreading  petals,  which  are  of  a  rich  crimson  color,  and  less  numerous  than  in  the 
preceding  species.  In  the  centre  is  a  crowd  of  yellow  anthers  on  thread-like  fila- 
ments, and  as  many  villose  styles  bearing  papillary  stigmas.  The  fruit  is  oval, 
shining,  and  of  a  firm  consistence.  The  red  rose  is  a  native  of  the  south  of  Europe, 
and  is  cultivated  in  gardens  throughout  the  United  States. 

The  drug  is  oSicinally  described  as  "in  small  cones,  consisting  of  numerous  im- 
bricated, roundish,  retuse,  deep  purple-colored,  yellow-clawed  petals,  having  a  roseate 
odor  and  a  bitterish,  slightly  acidulous,  and  distinctly  astringent  taste."    U.  S. 

The  petals,  which  are  the  part  employed,  should  be  gathered  before  the  flower 
has  blown,  separated  from  their  claws,  dried  in  a  warm  sun  or  by  the  fire,  and  kept 
in  a  dry  place.  Their  odor,  which  is  less  fragrant  than  that  of  R.  centifoUa,  is 
improved  by  drying.  They  have  a  velvety  appearance,  a  purplish  red  color,  and  a 
pleasantly  astringent  and  bitterish  taste.  Their  constituents,  according  to  M.  Car- 
tier,  are  tannin,  gallic  acid,  coloring  matter,  a  volatile  oil,  a  fixed  oil,  albumen,  sol- 
uble salts  of  potassa,  insoluble  salts  of  lime,  silica,  and  oxide  of  iron.  {Journ.  de 
Pharm.,  vii.  531.)  According  to  M.  Filhol,  the  astringency  of  red  roses  is  ascriba- 
ble  less  to  tannic  acid,  of  which  they  contain  but  a  trace,  than  to  quercitrin,  which 
he  obtained  in  notable  proportion,  and  with  which  their  color  is  probably  connected. 
Rochleder  found  that  in  red  roses  the  gallic  acid  is  accompanied  by  quercitannic  acid. 
They  also  contain  much  uncrystallizable  sugar.  (^Repert.  de  Pharm.,  Mai,  186.3.) 
The  sensible  properties  and  medical  virtues  of  the  flowers  are  extracted  by  boiling 
water.  Their  coloring  matter,  according  to  Senior  (^Year-Book  of  Pharm.,  1877,  p. 
63),  is  an  acid,  which  appears  to  form  crystallizable  salts  with  potassium  and  sodium, 
and  amorphous  ones  with  the  heavy  metals.  Senier  gives  as  the  formula  of  the 
insoluble  lead  compound  Pb^C^jH^gO^Q.  Their  infusion  is  of  a  pale  reddish  color, 
which  becomes  bright  red  on  the  addition  of  sulphuric  acid.  As  their  color  is 
impaired  by  exposure  to  light  and  air,  they  should  be  kept  in  opaque  well-closed 
bottles  or  canisters. 

Medical  Properties  and  Uses.  Red  roses  are  slightly  astringent  and  tonic, 
'and  were  formerly  thought  to  possess  peculiar  virtues.  They  are  at  present  chiefly 
employed  as  affording  an  elegant  vehicle  for  tonic  and  astringent  medicines. 

Off.  Prep.  Confectio  Rosae,  U.  S.;  Confectio  Rosae  Gallicae,  Br.;  Extractum  Rosae 
Fluidura,  U.  S.;  Infusum  Rosae  Acidum,  Br.;  Mel  Rosae,  IT.  S.;  Pilulae  Aloes  et 
Mastiches,  if.  S.;  Syrupus  Rosae,  U.  S.;  Syrupus  Rosae  Galliea3,  Br. 

ROSMARINUS.    U.S.     Rosemary. 

(K6§-MA-Bi'NUS.) 

"  The  leaves  of  Rosmarinus  officinalis.  Linn6.     (Nat.  Ord.  Labiatae.)"  U.  S. 

Folia  Rosmarini,  s.  Roris  Marinis,  P.G.;  Folia  Anthoa;  Feuillcs  de  Romarin,  Romarin,  Fr.; 
Rosinarin,  Rosmarinblatter,  G.;  Rosinarino,  It.;  Romero,  Sp. 

Gen.  Ch.  Corolla  unequal,  with  the  upper  lip  two-parted.  Filaments  long,  curved, 
simple,  with  a  tooth.    Willd. 
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Rosmarimis  officinalis.  Willd.  Sp.  Plant,  i.  126 ;  B.  &  T.  20T.  Rosemary  is 
an  evergreen  shrub,  tliree  or  four  teet  high,  with  an  erect  stem,  divided  into  many 
long,  slender,  ash-colored  branches.  The  leaves  are  numerous,  sessile,  opposite,  more 
than  an  inch  long,  about  oue-sixth  of  an  inch  broad,  rigid,  linear,  entire,  obtuse  at 
the  sdmmit,  folded  backward  at  the  edges,  of  a  firm  consistence,  smooth  and  green 
on  the  upper  surface,  whitish,  woolly,  and  glandular  beneath.  The  flowers  are  pale 
blue  or  white,  and  disposed  in  opposite  groups  at  the  axils  of  the  leaves,  towards  the 
ends  of  the  brauches.     The  naked  seeds  are  four  in  number,  oblong. 

The  plant  grows  spontaneously  in  the  countries  which  border  on  the  Mediterra- 
nean, and  is  cultivated  in  the  gardens  of  Europe  and  this  country.  The  leaves, 
which  have  already  been  described,  have  a  strong  balsamic  odor,  which  is  possessed, 
but  in  a  less  degree,  by  all  parts  of  the  plant.  Their  taste  is  bitter  and  camphorous. 
These  properties  are  imparted  partially  to  water,  completely  to  alcohol,  and  depend 
on  a  volatile  oil.  (See  Oleum  Rosmarini.)  The  tops  lose  a  portion  of  their  sensible 
properties  by  drying,  and  become  inodorous  by  age. 

Medical  Properties  and  Uses.  Rosemary  is  gently  stimulant,  and  has  been  con- 
sidered emmenagogue.  In  the  practice  of  this  country  it  is  scarcely  used  ;  but  in 
Europe,  especially  on  the  continent,  it  enters  into  the  composition  of  several  syrups, 
tinctures,  etc.,  to  which  it  imparts  its  agreeable  odor  and  excitant  property.  It  is 
sometimes  added  to  sternutatory  powders,  and  is  used  externally  in  connection  with 
other  aromatics  in  the  furm  of  fomentation.  In  some  countries  it  is  employed  as  a 
condiment ;  and  its  flowers,  which  are  much  sought  after  by  the  bees,  impart  their 
peculiar  flavor  to  the  huney  of  the  districts  in  which  the  plant  abounds. 

Off.  Prep.  Vinum  Aromaticum,  LF.  S. 

RUBUS.  U.S.     Blachbeny. 

(RU'BUS.) 

"  The  bark  of  the  root  of  Rubus  villosus,  Aiton,  Rubus  Canadensis,  Linn^,  and 
Rubus  trivialis,  Michaux.     (N^nt.  Ord.  Rosaceae,  Dryadeae.)"  if.  S. 
Kcorce  de  Ronce  noir,  /V.y  Brombcerrinde,  G. 

Gen.  Ch.  Calyx  tive-cleft.  Petals  five.  Berry  compound,  with  one-seeded  acini. 
Willd. 

Of  this  extensive  genus  not  less  than  twenty  species  are  indigenous  in  the  United 
States,  where  they  are  called  by  the  various  names  of  raspberry,  blackberry,  dew- 
berry, cloudbeny,  etc.  Most  of  them  are  shrubby  or  sufiruticose  briers,  with  astrin- 
gent roots  and  edible  berries ;  some  have  annual  stems  without  prickles.  They  are 
naturally  divided  into  the  raspberries,  in  which  the  edible  fruit  is  composed  of  pulpy, 
one-seeded,  coherent  little  drupes,  separate  from  the  dry  receptacle,  and  the  Hack- 
berries,  in  which  the  receptacle  is  juicy,  and  coheres  with  the  drupes  to  form  the  I'ruit. 

1.  Rubus  Canadensis.  Willd.  Sp.  Plant,  ii.  105;  Gray,  Manual  oj' Bot.,  etc.,  jp. 
121. — R.  trivialis.  Pui-sh,  Flor.  Am.  Sept.  p.  347.  The  dewbeny,  sometimes  also 
called  low  blackberry,  or  creeping  blackberry,  has  a  slender,  somewhat  prickly  stem, 
which  runs  along  the  gi'ound,  and  occasionally  puts  forth  roots.  The  leaves  are 
composed  of  three  or  five  leaflets,  which  are  ovate  or  ovate-lanceolate,  generally 
pointed,  sharply  serrate,  thin,  and  nearly  smooth.  The  fluwers  are  large,  white,  and 
arranged  in  racemes,  with  leaf-like  bracts.  The  plant  grows  abundantly  in  old  field/ 
and  neglected  grounds  in  the  Northern  and  Middle  States.  Its  fruit  is  large,  black, 
and  of  a  very  pleasant  flavor,  and  ripens  somewhat  earlier  than  that  of  R.  villosus. 

2.  R.  villosus.  Ait.  Willd.  Sp.  Plant,  ii.  1085  ;  Rigelow,  Am.  Med.  Bot.  i.  160; 
Rarton,  Med.  Bot.  ii.  151  ;  B.  d-  T.  100.  The  stem  of  the  blackberry  is  some- 
what shrubby,  from  three  to  seven  feet  high,  branching,  more  or  le.ss  furrowed  and 
angular,  and  armed  with  strong  prickles.  The  smaller  branches  and  young  shoots 
are  herbaceous.  The  leaves  are  ternate  or  quinate ;  the  leaflets  ovate,  acuminate^ 
unequally  and  sharply  serrate,  and  pubescent  on  both  sides ;  the  footstalk  and  mid- 
rib usually  armed  with  short  recurved  prickles.  The  flowers  are  large,  white,  and 
in  erect  racemes,  with  a  hairy,  prickly  stalk.  The  calyx  is  short,  with  acuminate 
segments.  This  plant  is  very  common  in  thickets,  half-cultivated  fields,  etc.,  fruiting 
in  August  and  September.     It  is  the  original  of  the  cultivated  blackberry. 
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R.  trivialis,  Michaux,  is  distinguished  by  its  shrubby,  procumbent,  bristly  habit, 
and  its  leathery,  nearly  smooth,  evergreen  leaves.  The  flowers  are  large  and  borne 
on  one-  to  three-flowered  peduncles.  The  plant  grows  in  the  Southern  United 
States,  affecting  especially  sandy  soils. 

The  blackberry  root  is  branching,  cylindrical,  of  various  dimensions,  from  nearly 
an  inch  in  thickness  down  to  the  size  of  a  straw,  ligneous,  and  covered  with  a  thin 
bark,  which  is  externally  of  a  light  brownish  or  reddish  brown  color,  and  in  the  dried 
root  is  wrinkled  longitudinally.  The  dewberry  root  is  usually  smaller,  without  the 
longitudinal  wrinkles,  but  with  transverse  fissures  through  the  epidermis,  and  of  a 
dark  ash  color,  without  any  reddish  tinge.  Both  are  inodorous.  The  bark  is  "  in 
tough,  flexible  bands,  outer  surface  blackish  or  blackish  gray,  inner  surface  pale 
brownish,  sometimes  with  strips  of  whitish,  tasteless  wood  adhering ;  inodorous ; 
strongly  astringent,  somewhat  bitter."  U.  S.  Its  virtues  are  extracted  by  boiling 
water,  and  by  diluted  alcohol,  and  depend  chiefly  upon  tannin,  which  is  an  abun- 
dant constituent.*     The  woody  part  of  the  roots  is  inert. 

Medical  Properties  and  ITses,  Dewberry  and  blackberry  roots  are  tonic  and 
strongly  astringent.  They  have  long  been  a  favorite  domestic  remedy  in  bowel 
affections,  and  from  popular  favor  have  passed  into  regular  medical  use.  Given  in 
decoction,  they  are  usually  acceptable  to  the  stomach,  without  being  off"ensive  to  the 
taste,  and  may  be  employed  with  great  advantage  in  cases  of  diarrhoea  from  relaxa- 
tion of  the  bowels,  whether  in  children  or  adults.  We  can  add  our  own  decided  tes- 
timony to  that  of  others  who  have  spoken  ftivorably  of  their  use  in  this  complaint ; 
and  there  is  no  doubt  that  they  are  applicable  to  all  other  cases  in  which  the  vege- 
table astringents  are  found  serviceable.  The  decoction  may  be  prepared  by  boiling 
an  ounce  of  the  smaller  roots,  or  of  the  bark  of  the  larger,  in  a  pint  and  a  half  of 
water  down  to  a  pint ;  of  which  from  one  to  two  fluidounces  (30-60  C.c.)  may  be 
given  to  an  adult  three  or  four  times,  or  more  frequently,  during  the  twenty-four 
hours.  The  dose  of  the  powdered  root  is  20  or  30  grains  (1-3-1  "95  Gm.).  The 
fluid  extract  is  an  excellent  preparation :  the  dose  is  30  minims  (19  C.c). 

Off.  Prep.  Extractum  Rubi  Fluidum,  U.  S. 

RUBUS  ID^US.    U.  8.     Raspberry. 

(RIJ'BUS  I-D^'US— I-de'Qs.) 

"  The  fruit  of  Ruhus  idseus,  Linne.  (^Nat.  Ord.  Rosaceas,  Dryadeae  )"    U.  S. 

Both  the  plant  and  the  fruit  of  the  ordinary  cultivated  raspberry  are  too  well 
known  to  need  description.  For  the  cultivated  fruit  that  of  the  ordinary  ivild  red 
raspberry,  of  the  extreme  Northern  United  States,  R.  Strigosus  (Michaux),  may 
very  well  be  substituted,  as  in  flavor  it  is  at  least  equal  to  the  cultivated  berry. 
The  specific  distinctness  of  the  two  plants  is  questionable.  The  U.  S.  P.  also  allows 
the  substitution  of  the  fruit  of  R.  occidentalis,  Linne,  or  the  wild  black  raspberry^ 
of  the  Middle  United  States;  but  this  is  greatly  inferior. 

Off.  Prep.  Syrupus  Rubi  Idsei,  U.  S. 

RUMEX.  U.  8.     Yellow  Dock. 

(BU'MfiX.) 

"  The  root  of  Rumex  crispus  and  other  species  of  Rumex.  (JVat.  Ord.  Polygona- 
ccse.)"  U.S. 

Radix  Rumicis,  s.  Lapathi;  Racine  de  Patience  fris6e,  Fr.;  Grindwurzel,  G. 

Gen.  Ch.  Calyx  three-leaved.  Petals  three,  converging.  Seed  one,  three-sided. 
Willd.  Calyx  six-parted,  persistent,  the  three  interior  divisions  petaloid,  connivent. 
Seed  one,  three-sided,  superior,  naked.     Stigmata  multifid.     Nuttall. 

Several  species  of  Rumex  have  sour  leaves,  and  are  distinguished  by  the  common 
name  of  sorrel  from  the  others,  which  are  called  dock.     Of  the  former,  Rumex 

*  Aromatic  Si/rnp  of  Blachherry.  Take  of  Blackberry  Root  §ij  ;  Cinnamon,  Cloves,  each,  3is8  ; 
Mace  3';  Sugar  §xxx.  Reduce  the  root  and  spices  to  a  powder  whicli  will  pass  through  a  sieve 
of  50  meshes  to  the  square  inch,  moisten  this  with  two  fluidounces  of  alcohol,  put  into  a  percolator, 
and  displace  with  water  till  17  fluidounces  have  passed,  and  dissolve  the  sugar  in  the  filtrate.  A 
Quidouuce  is  equivalent  to  30  grains  of  the  root.  (.1.  J.  P.,  Nov.  1859,  p.  552.) 
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a4xtosa,  or  common  English  sorrel,  formerly  held  a  place  in  the  London  and  Dub- 
lin Pharmacopoeias.  R.  acetosella  is  the  common  sorrel  of  our  fields,  thous;h  sup- 
posed to  have  been  originally  introduced  from  Europe.  The  leaves  of  both  these 
plants  are  agreeably  sour  to  the  taste,  and  owe  their  acidity  to  acid  oxalate  of  potas- 
sium with  a  little  tartaric  acid.  They  quite  lose  this  taste  in  drying.  They  are 
refrigerant  and  diuretic,  and  may  be  used  advantageously  as  an  article  of  diet  in 
s -urvy.  For  this  purpose  they  are  prepared  in  the  form  of  salad.  The  juice  of 
the  leaves  forms  with  water  an  agreeable  acidulous  drink,  sometimes  used  in  fevers. 
Taken  very  largely,  the  leaves  are  said  to  have  produced  poisonous  effects.  (See 
Wood's  Quarterly  Retrospect,  i.  109.)     R.  scutatus  also  ranks  among  the  sorrels. 

Of  the  proper  docks,  the  roots  of  R.  Patientia  and  R.  Alpi'nus,  European 
plants,  and  of  R.  aquaticus,  R.  aciitus,  and  R.  sanffuinens,  belonging  both  to  Eu- 
n)pe  and  the  United  States,  may  be  employed  indiscriminately  with  those  of  the 
officinal  species.  R.  Britannica  and  R.  obtiist/olius  were  formerly  officinal.  R. 
Ui/drolapathnm  (Hudson),  which  is  the  R.  aquaticus  of  the  old  Dublin  Pharma- 
copoeia, is  thought  to  be  the  Herha  Britannica  of  the  ancients,  celebrated  for  the 
cure  of  scurvy  and  diseases  of  the  skin.  The  docks  are  herbaceous  plants  with 
perennial  roots.  The  flowers  are  in  terminal  or  axillary  panicles.  Some  of  the 
species  are  dicecious ;  but  the  one  here  described  has  perfect  flowers. 

Rumex  crispus.  L.  Willd.  SjJ-  Plant,  ii.  251  ;  Gray,  Manual  of  Botany,  etc.,  p. 
377.  From  a  perennial,  spindle-shaped,  yellow  root,  which  penetrates  deepl}-  into 
the  ground,  a  stem  rises  annually,  three  or  four  feet  high,  furnished  with  smooth, 
lanceolate  leaves,  strongly  waved  at  their  margins,  and  terminating  in  panicled 
racemes  of  small,  inconspicuous,  greenish  flowers.  The  lower  leaves  are  truncate  or 
ctirdate  at  the  base,  and  those  which  spring  from  the  root  have  long  footstalks.  The 
flowers  are  in  crowded  whorls,  upon  long  wand-like  racemes,  which  are  leafless 
above.  The  valves  or  inner  sepals  of  the  calyx  are  roundish  cordate,  entire  or 
slightly  denticulate,  and  one  or  all  grain-bearing.  A  native  of  Europe,  but  natu- 
ralized in  this  country,  and  now  a  common  weed,  growing  in  roads  and  fields. 

Dock  root,  from  whatever  species  derived,  has  an  astringent,  bitter  taste,  with 
little  or  no  smell.  It  readily  yields  its  virtues  to  water  by  decoction.  It  is  officinally 
described  as  "  from  eight  to  twelve  inches  (20  to  30  cm.)  long,  about  half  an  inch 
(12  mm.)  thick,  somewhat  fusiform,  fleshy,  nearly  simple,  annulate  above,  deeply 
wrinkled  below ;  externally  rust}'  brown,  internally  whitish,  with  fine,  straight,  in- 
terrupted, reddish,  medullary  rays,  and  a  rather  thick  bark."  U.  S.  According  to 
Riegcl,  the  root  of  R.  ohtusifolius  contains  resin,  extractive  matter  resembling  tannin, 
starch,  mucilage,  albumen,  lignin,  sulphur,  and  various  salts,  among  which  are  phos- 
phat'e  of  calcium,  and  different  acetates  and  malates.  {Journ.  de  Pharm.,  3e  s^r., 
i.  410.)  Rumicin._^&  supposed  peculiar  principle,  also  obtained  by  Riegel,  has  since 
been  ascertained,  by  Karl  von  Thann.  to  be  identical  with  chrysophanic  acid.  (See 
Rheum.)  {Chem.  Centralbl.,  Nov.  10,  1858,  p.  795.)  The  leaves  of  most  of  the 
species  are  edible  when  young,  and  are  occasionally  used  as  spinage.  They  are 
somewhat  laxative,  and  form  an  excellent  diet  in  scorbutic  cases.  The  roots  are 
used  to  dye  a  yellow  color.  According  to  Dr.  J.  H.  Salisbury  (A\  T.  Journ.  Med., 
March,  1855),  the  petioles  of  the  leaves  contain  nearly  one  per  cent,  of  oxalic  acid  ; 
the  cortical  part  of  the  root,  which  is  the  most  active,  yielded,  on  analysis,  starch,  a 
little  sugar,  albuminous  matter,  gummy  matter,  bitter  extractive,  tannic  acid  of  the 
kind  which  gives  green  precipitates  with  the  salts  of  iron,  lignin,  and  various  salts. 
The  root  yields  its  virtues  to  water  and  alcohol,  but  is  injured  by  long  boiling. 

Medical  Properties  and  Uses.  Dock  root  is  astringent,  and  gently  tonic,  and 
is  also  supposed  to  possess  an  alterative  property,  which  renders  it  useful  in  scor- 
butic disorders,  and  cutaneous  eruptions,  particularly  the  itch,  in  the  cure  of  which 
it  enjoyed  at  one  time  considerable  reputation.  It  is  said  to  have  proved  useful  in 
scrofula  and  syphilis.  Dr.  Thomson  found  a  decoction  of  the  root  of  R.  Patientia 
very  efficacious  in  obstinate  ichthyosis.  R.  aquaticus  and  R.  Britannica  are  the 
most  astringent.  The  roots  of  some  species  unite  a  laxative  with  the  tonic  and 
astringent  property,  resembling  rhubarb  somewhat  in  their  operation.  Such  are 
those  of  R.  crispus  and  R.  ohtusifolius;  and  R  Alpinus  has  in  some  parts  of 
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Europe  the  tiatne  of  mountain  rhubarb.  This  resemblance  is  not  singular,  as  the 
two  genera  belong  to  the  same  natural  family.  Dock  root  is  given  in  powder  or 
decoction.  Two  ounces  (622  Gra.)  of  the  I'resh  root  bruised,  or  one  ounce  (31-1 
Gra.)  of  the  dried,  may  be  boiled  in  a  pint  (472  C.c.)  of  water,  of  which  two  fluid- 
ounces  (60  C.c.)  may  be  given  at  a  dose,  and  repeated  as  the  stomach  will  bear  it. 
The  root  has  often  been  applied  externally,  in  the  shape  of  ointment,  cataplasm,  and 
decoction,  to  the  cutaneous  eruptions  and  ulcerations  for  which  it  has  been  used  in- 
ternally. The  powdered  root  is  recommended  as  a  dentifrice,  especially  when  the 
gums  are  spongy. 

Off.  Prep.  Extractum  Rumicis  Fluidum. 

SABADILLA.  Br.     CevadUla. 

(SiB-A-DIL'IiA.) 

"  The  dried  Fruit  of  Asagra3a  oflBcinalis.  Lind.  Imported  from  Mexico."  Br. 

Fructus  (Semen)  Sabadillae,  P.O.;  Cevadille,  Fr.;  Sabadillsaine,  Sausekorner.(j.;  Cebadilla,  Sp. 

At  one  time  cevadilla  was  generally  believed  to  be  derived  from  Veratrum  Saha- 
dilla. Schiede,  during  his  travels  in  Mexico,  ascertained  that  it  was,  in  part  at  least, 
collected  from  a  diiferent  plant,  of  the  same  natural  order  of  Melanthaceae,  grow- 
ing upon  the  eastern  declivity  of  the  Mexican  Andes.  This  was  considered  by 
Schlechtendahl  as  another  species  of  Veratrum,  by  Don  as  an  Helonias,  and  by 
Lindley  as  belonging  to  a  new  genus  which  he  named  Asagraea.  Hence  it  has 
been  variously  denominated  Veratrum  officinale,  Helonias  offcinalis,  Asagrsta 
officinalis,  and  Schoenocaulon  officinale.  It  is  not  probable  that  Veratrum  Saha- 
dilla yields  much,  if  any,  of  the  seed  of  commerce ;  but  it  would  seem  that  very 
much  of  the  drug  is  the  product  of  a  plant  so  difierent  from  Asagrsta  officinalis 
that  Ernst,  of  Caraccas,  believes  it  to  be  a  new  species.  It  diff'ers  chiefly  in 
having  its  leaves  broader  and  more  carinate.  More  exact  information,  however,  is 
wanted  before  we  can  determine  the  precise  origin  of  the  drug.  It  is  brought  from 
Vera  Cruz.* 

Cevadilla  seeds  usually  occur  in  commerce  mixed  with  the  fruit.  This  consists 
of  three  coalescing  capsules  or  follicles,  which  open  above,  and  appear  like  a  single 
capsule  with  three  cells.  It  is  three  or  four  lines  long  and  a  line  and  a  half  in  thick- 
ness, obtuse  at  the  base,  light  brown  or  yellowish,  smooth,  and  in  each  capsule  con- 
tains one  or  two  seeds.  A  resemblance,  existing  or  supposed,  between  this  fruit  and 
that  of  barley  is  said  to  have  given  rise  to  the  Spanish  name  cevadilla,  which  is  a 
diminutive  of  barley.  The  seeds  are  elongated,  pointed  at  each  end,  flat  on  one  side 
and  convex  on  the  other,  somewhat  curved,  two  or  three  lines  long,  wrinkled,  slightly 
winged,  black  or  dark  brown  on  the  outside,  whitish  within,  hard,  inodorous,  and  of 
an  exceedingly  acrid,  burning,  and  durable  taste. 

Pelletier  and  Caventou  first  noted  the  presence  of  an  alkaloid  in  cevadilla,  which 

*  We  give  in  a  note  a  brief  description  of  the  two  plants  above  referred  to. 

Veratrum  Sahadilla.  Retzius,  Obs.  i.  .31 ;  Carson,  Illnst.  of  Med.  Bot.  ii.  50,  pi.  94.  SeeVeratrnm 
album.  The  leaves  of  this  plant  are  numerous,  ovate-oblong,  obtuse,  with  from  eight  to  fourteen 
ribs,  glaucous  beneath,  and  all  radical.  The  flower-stem  is  erect,  simple,  and  round,  rises  three 
or  four  feet  in  height,  and  bears  a  spreading,  simple,  or  but  slightly  branched  panicle  of  somewhat 
nodding  flowers,  supported  upon  very  shoijt  pedicels.  The  flowers,  which  are  of  a  blackish  pur- 
ple color,  approximate  in  twos  and  threes,  the  fertile  turning  at  length  to  oneside,  and  the  sterile 
falling  off.  The  segments  of  the  corolla  are  ovate-lanceolate,  and  without  veins.  The  capsules 
occupy  only  one.side  of  the  stem.  This  plant  grows  in  Mexico  and  the  West  Indies,  and  was  cul- 
tivated by  Descourlitz  at  San  Domingo,  from  seeds  obtained  in  Mexico. 

Aaagrnea  oJ/icinaUn.  Linilley,  Dotan.  Reg.,  June,  1839. —  Veratrum  officinale.  Schlechtendahl, 
Linnxfi,  vi.  45. — Helonian  officinalh.  Don,  Ed.  New  Philon.  Journ.,  October,  1832,  p.  234.  The 
following  is  the  generic  character  given  by  Liridley.  "  Floicers  polygamous,  racemose,  naked. 
Perianth  six-partite,  segments  linear,  veinless,  almost  equal,  with  a  nectariferous  excavation  at 
the  base,  equal  to  the  stamens.  Stamens  alternately  shorter;  anthers  cordate  as  if  unilocular,  after 
dehiscence  shield-shaped.  Ovaries  three,  quite  simple,  attenuated  into  an  obscure  stigma.  Folli- 
cles three,  acuminate,  papery ;  seeds  scimitar-shaped;  corrugated,  winged.  Bulbous  herbs,  with 
grass-like  leaves,  and  small,  pale,  and  densely  racemed  flowers.  A.  officinalis,  which  is  the  only 
known  species,  has  linear,  acuminate,  subcarinate  leaves,  roughish  at  the  margin,  and  four  feet 
in  length  by  three  lines  in  breadth,  and  aj-ound  flower-stem,  about  six  feet  high,  terminating 
in  a  very  dense,  straight,  spike-like  raceme,  eighteen  inches  long,  of  white  flowers  with  yellow 
anthers. 
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base  they  called  veratrine  ;  Meissner  in  the  same  year  anooaoced  the  presence  of  an 
alkaloid,  sabadilline,  and  Couerbe,  Merck,  and  Weigelin  all  described  what  they  con- 
sidered as  distinct  bases,  but  its  exact  composition  remained  unsettled  until  the  in- 
vestigation of  Wright  and  Luff.  {Journ.  Chem.  Soc,  33,  p.  338.) 

They  find  three  bases:  1,  cevadine,  CjjH^NOj  (agreeing  with  the  base  described 
by  Merck  as  veratrine),  crystallizing  in  needles  or  compact  crystals,  fusing  at  205°  C- 
(4Ul°  F.),  insoluble  in  water,  easily  soluble  in  alcohol  and  ether,  and  decomposed 
by  hot  alcoholic  potash  into  ceeiiie,  C„H^NOj,  and  methyl-crotonic  acid  (cevadic 
acid  of  Pelletier  and  Caventou).  CjH^Oj ;  2,  veratrine,  Cj^HjjNO,,,  obtained  from  the 
syrupy  mother-liquor  from  which  the  cevadine  has  crystallized ;  it  is  uncrystallizable, 
soluble  in  ether,  and  decomposed  by  alcoholic  soda  into  verine,  C^H^jNOg,  and  di- 
methyl-protocatechuic  acid  (^veratric  acid  of  Merck),  C,H/CHj)jO^;  3,  cevadiUine, 
Cj^HjjNOj,  obtained  after  the  extraction  of  the  veratrine  with  ether;  it  is  insolu- 
ble in  ether,  slightly  soluble  in  boiling  benzol,  and  readily  soluble  in  fusel  oil, 
uncrystallizable,  and  appears  to  yield  methyl-crotonic  acid  on  treatment  with  alco- 
holic soda.* 

Covadilla  yields  about  0"3  per  cent,  of  veratrine.    See  Verafrina. 

Medical  Properties  and  tises.  Cevadilia  is  an  acrid,  drastic  emeto-cathartic, 
operating  occasionally  with  great  violence,  and  in  overdoses  capuble  of  producing 
fatal  effects.  Known  in  Europe  as  early  as  1752.  and  formerly  used  to  some  extent 
as  a  taeniacide,  in  doses  of  five  to  twenty  grains  (0-33-1 -3  Gm.),  it  is  now  officinal 
solely  as  the  source  of  veratrine.  It  is  the  principal  ingredient  of  the  pulvis  Capita 
cinorum,  sometimes  used  in  Europe  for  the  destruction  of  vermin  in  the  hair. 

SABIXA.  U.S.    Savine. 

(8.\-BI'>A.) 

"  The  tops  of  Juniperus  Sabina.  Linne.  (Xai.  Ord.  Coniferae.)"  U.  S.  "  The 
fresh  and  dried  tops  of  Juniperus  Sabina.  Linn.  Collected  in  spring,  from  plants 
cultivated  in  Britain."  Br. 

Sabins  Cacumina,  Br.;  SarioeTops;  SummibUes  (Herba)  Sabiiue,  P.G.;  Sabine,  Fr.;  Seren- 
bauiu.  ^^adebauinrpitzen,  Sevenkraut,  G.;  Sabina,  It.,  Sp. 

Juniperus.  See  Juniperus. 

Juuij^terus  Sabina.  Wiild.  Sp.  Plant,  iv.  852 ;  B.  d-  T.  254.  This  is  an  ever- 
green shrub,  from  three  to  fifteen  feet  high,  with  numerous  erect,  pliant  branches, 
much  subdivided.  The  bark  of  the  young  branches  is  light  green,  that  of  the  trunk 
rough,  and  reddish  brown.  The  leaves,  which  completely  invest  the  younger  branches, 
are  numerous,  small,  erect,  firm,  smooth,  pointed,  dark  green,  glandular  in  the  mid- 
dle, opposite,  and  imbricated  in  four  rows.  The  flowers  are^male  and  female  on  dif- 
ferent trees.  The  fruit  is  a  blackish  purple  berry,  of  an  ovoid  shape,  marked  with 
tubercles  and  the  remains  of  the  calyx  and  petals,  and  containing  three  seeds.  The 
sjivine  is  a  native  of  the  south  of  Europe  and  the  Levant,  and  is  said  to  grow  wild 
in  the  neighborhood  of  our  northwestern  lakes.  The  ends  of  the  branches,  and  the 
leaves  by  which  they  are  invested,  are  collected  for  medical  use  in  the  spring.  When 
dried  they  fade  very  much  in  color.  They  are  officinally  described  as  "  short,  thin, 
sub-quadrangular  branchlets ;  leaves  in  four  rows,  opposite,  scale-like,  ovate-lance- 
olate, more  or  less  acute,  appressed,  imbricated,  on  the  back  with  a  shallow  groove 
containing  an  oblong  or  roundish  gland  ;  odor  peculiar,  terebinthinate  ;  taste  nau- 
seous, resinous,  and  bitter."    (7.  S. 

The  tops  of  Juniperus  Vir^iniana,  or  common  red  cedar,  are  sometimes  substl- 

*  Wright  and  Luff  extract  the  alkaloids  as  follows.  100  parts  of  sabadilla  seeds  are  exhausted 
with  1  part  of  tartaric  acid  and  alcohol,  the  alcoholic  extract  concentrated,  freed  from  resinous  ad- 
mixture bj  addition  of  water,  and  then  treated  with  s-kIa  and  ether.  The  ethereal  solution  is  then 
shaken  up  with  aqueous  tartaric  acid  folution,  and  the  acid  liquid  again  treated  with  soda  and 
echer.  The  ethereal  solution  is  now  mixed  with  lignin  Cpetroleum  benzin),  and  allowed  to  erapo- 
rate  spontaneouslj.  A  syrup  separates  out  first,  and  then  crystals  of  cevadine,  which  are  drained 
off  and  recrjstallixed  from  alcohol.  The  residual  syrup  consists  essentially  of  veratrine  and 
cevadilline.  10  kilogrammes  of  seeds  yielded  60-70  grains  of  alkaloids,  from  which  8  to  9 
gniins  of  pure  cevadine,  5  to  6  grains  of  veratrine  and  2  to  3  grains  of  crude  cevadilline  can  be 
isolated. 
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tuted  in  the  shops  for  savine,  to  which  they  bear  so  close  a  resemblance  as  to  be 
•with  difficulty  distinguished.  The  two  species,  however,  differ  in  their  taste  and 
smell.     In  J.  Virginiana,  moreover,  the  leaves  are  sometimes  ternate. 

The  tops  and  leaves  of  the  savine  plant  have  a  strong,  heavy,  disagreeable  odor, 
and  a  bitter,  acrid  taste.  These  properties,  which  are  less  striking  in  the  dried  than 
in  the  recent  leaves,  are  owing  to  a  volatile  oil.  (See  Oleum  Sabrnae.)  The  leaves 
impart  their  virtues  to  alcohol  and  water.  Mr.  C.  H.  Needles  found  in  them  volatile 
oil,  gum,  tannic  or  gallic  acid,  resin,  chlorophyll,  fixed  oil,  bitter  extractive,  lime, 
and  salts  of  potassa.  (A.  J.  P.,  xiii.  15.) 

Medical  Properties  and  Uses.  Savine  is  highly  irritant,  and  supposed  to  have 
a  special  direction  to  the  uterus.  It  has  been  much  used  in  amenorrhcea  and  atonic 
Menorrhagia,  and  occasionally  as  a  remedy  for  worms.  The  late  Professor  Chapman 
strongly  recommended  it  in  chronic  rheumatism  ;  and  it  is  employed  in  Germany, 
both  internally  and  externally,  in  chronic  gout.  In  overdoses  it  may  produce  dan- 
gerous gastrointestinal  inflammation,  and  should  therefore  be  used  with  caution. 
In  no  case  should  it  be  employed  when  much  general  or  local  excitement  exists. 
In  pregnancy  it  should  always  be  given  with  great  caution.  The  dose  of  the  fluid 
extract  is  15  to  20  drops  (085  to  1  Cc.) ;  of  the  oil,  5  drops  (0-24:  C.c).  As  an 
external  irritant,  savine  is  useful,  in  the  tbrm  of  cerate,  for  maintaining  a  discharge 
from  blistered  surfaces  ;  but  as  in  this  country  savine  ointment  is  often  feeble,  either 
from  the  age  of  the  drug  or  from  the  substitution  of  red  cedar,  it  has  fallen  into  dis- 
repute. In  powder  or  infusion,  savine  is  used  in  Europe  as  an  application  to  warts, 
indolent,  carious,  and  gangrenous  ulcers,  psora,  and  tinea  capitis  ;  and  the  expressed 
juice  of  the  fresh  leaves,  diluted  with  water,  is  sometimes  applied  to  similar  pur- 


Off.  Prep.  Ceratum  Sabinse,  V.  S.;  Extractum  Sabinse  Fiuidum,  D\  S.;  Oleuta 
Sabiuae  ;  Tinctura  Sabinae,  Br.;  Unguentum  Sabinae,  Br. 

SACCHARUM.  U.S.    Sugar. 

Ci2  H22  On  ;  342.  (SAC'CHA-BtlM.)  C12  Hn  On;  171. 

"  The  refined  sugar  of  Saccharum  officinarum.  Linne.  (A^at.  Ord.  Gramina- 
ceae.)"  U.  S.  "  Pure  cane  sugar  prepared  from  the  juice  of  the  stem  of  Saccharum 
officinarum."  Br. 

Saccharum  Purificatum,  Br.,-  Sucre,  Sucre  pur,  Sucre  de  Canne,  Sucre  en  Pains,  Fr.;  AVeisser 
Zucker,  Zucker,  Rohrzuoker,  G.;  Zucchero  Pane,  It.;  Azucar  de  Pilon,  Azucar  relinado,  Sp. 

Gen.  Ch.  Calyx  two-valved,  involucred,  with  long  down.  Corolla  two-valved. 
mild. 

Saccharum  officinarum.  Willd.  Sp.  Plant,  i.  321 ;  Philos.  Trans.  Ixix.  207.  The 
sugar  cane  is  an  herbaceous  plant,  possessing  a  jointed,  succulent  root,  from  which 
arise  several  shining,  jointed,  solid  stems,  from  an  inch  to  two  inches  in  diameter, 
from  six  to  twelve  feet  high,  and  containing  a  white  and  juicy  pith.  The  color  of 
the  stem  is  yellow,  greenish  yellow,  purple,  or  striped.  The  joints  are  about  three 
inches  apart,  and  give  origin  to  the  leaves,  which  embrace  the  stem  at  their  base, 
are  three  or  four  feet  long  and  about  an  inch  wide,  flat,  acuminate,  longitudinally 
striated,  furnished  with  a  white  midrib,  glabrous,  finely  dentate,  and  of  a  green 
color  inclining  to  yellow.  The  flowers  are  pinkish,  surrounded  by  a  long  silky 
down,  and  disposed  in  a  large,  terminal,  nearly  pyramidal  panicle,  composed  of  sub- 
divided spikes,  and  two  or  three  feet  in  length.  The  plant  has  a  general  resemblance 
to  the  Indian  corn.  Four  varieties  are  mentioned:  1,  the  comiyion,  with  a  yellow 
stem  ;  2,  the pm-ple,  with  a  purple  stem  and  richer  juice  ;  3,  the  gigantic,  with  a  very 
large  light-colored  stem  ;  and,  '4,  the  Otaheitan,  which  was  introduced  into  the  West 
Indies  from  the  island  of  Tahiti  (Otaheite)  by  Bougainville  and  Bligh,  and  is  distin- 
guished by  its  greater  height,  the  longer  intervals  between  its  joints,  and  the  greater 
length  of  the  hairs  which  surround  the  flowers. 

The  sugar  cane  is  cultivated  by  cuttings,  which  are  planted  in  rows,  and  which, 
by  giving  rise  to  successive  shoots,  furnish  five  or  six  crops  before  the  plants  require 
to  be  renewed.  At  the  end  of  a  year  the  plant  generally  fiowers,  and  in  four  or  five 
months  afterwards  the  canes  are  completely  ripe,  at  which  time  they  have  a  yellow- 
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ish  color  and  contain  a  sweet  viscid  juice.  The  quantity  of  sugar  which  they  yield 
is  variable.  According  to  Avequin,  of  New  Orleans,  the  proportion  of  cane  sugar 
in  the  recent  stalk,  is  about  10  per  cent.,  of  uncrystallizable  sugar  from  3}  to  4  per 
cent.  Cane  juice  is  said  to  contain  17  per  cent,  of  crystallizable  sugar,  though 
not  more  than  9  per  cent,  is  extracted  in  practice. 

Among  the  saccharine  principles  distinguished  by  the  chemist  are  cane  sugar,  or 
sugar  properly  so  called,  derived  from  the  sugar  cane,  the  beet,  and  the  sugar  maple. 
Its  formula  is  CuH^jO^  ;  lactose  or  milk  sugar,  and  maltose,  a  product  of  the  action 
of  malt  upon  cereals,  possessing  the  same  formula ;  glucose,  including  dextrose  or 
grape  sugar,  levulose  or  fruit  sugar,  the  mixture  of  the  two  produced  by  the  alter- 
ation of  cane  sugar  and  known  as  invert  sugar,  and  that  resulting  from  the  change 
of  starch  and  starch-containing  cereals;  arabinose  from  gum  arable,  and  inosit  or  mus- 
cle-sugar, both  agreeing  with  glucose  in  the  formula  CgHj^Og ;  mannit,  quercit,  and 
pinit,  which  are  alcohol-like  compounds  closely  related  to  the  true  sugars.  Glucose  or 
grape  sugar  is  conveniently  obtained  by  spreading  crystalline  honey  on  porous  tiles, 
dissolving  what  remains  on  their  surface  in  alcohol,  and  crystallizing.  The  product 
is  about  one-fourth  of  the  weight  of  the  honey.  It  is  also  prepared  from  starch  by 
the  action  of  very  weak  sulphuric  acid,  and  this  industry  has  assumed  enormous 
proportions  in  this  country  in  the  last  few  years.  According  to  the  statements  of 
Prof  H.  W.  Wiley  {X.  R.,  Sept.  1881),  the  daily  consumption  of  corn  for  sugar- 
and  syrup-making  was  at  that  date  not  far  from  35,000  bushels.  The  term  glucose 
is  applied  to  the  syrupy  product  of  this  process,  while  the  name  grape  sugar  is  ap- 
plied to  the  solid  product  from  the  same  source.  The  process  in  outline  is  as  follows. 
The  corn  is  first  soaked  for  two  or  three  days  in  warm  water,  and  is  then  ground  on 
specially-prepared  stones  with  a  stream  of  water.  The  meal  is  next  passed  into  a 
trough,  the  bottom  of  which  is  made  of  fine  bolting-cloth.  Here  the  starch  is 
washed  through  and  led  to  large  tanks,  where  it  is  allowed  to  settle.  It  is  next 
beaten  up  with  caustic  soda  to  separate  the  gluten,  and  the  starch  is  again  allowed 
to  settle  in  long  shallow  troughs.  The  starch,  washed  from  all  adhering  alkali,  is  next 
beaten  up  with  water  into  a  cream,  and  conducted  into  the  converting  tubs.  These 
tubs  are  supplied  with  coils  of  copper  steam  piping,  and  are  made  of  wood.  Here 
the  starch  cream  is  treated  with  dilute  sulphuric  acid,  and  steam  is  allowed  to  bubble 
up  through  the  mixture  from  small  holes  in  the  copper  pipes.  This  process  of  con- 
version, which  is  called  "  open  conversion,"  is  completed  in  about  two  hours.  An- 
other method  is  called  "close  conversion.  '  The  substances  are  inclosed  in  stout 
copper  cylinders  and  subjected  to  the  action  of  superheated  steam.  This  process 
occupies  about  fifteen  minutes.  After  conversion,  the  acid  is  neutralized  by  marble 
dust  and  animal  charcoal.  Since  the  sulphate  of  calcium,  which  is  formed  in  this 
operation,  is  slightly  soluble,  carbonate  of  barium  has  been  used  instead  of  marble 
dust,  but  its  use  has  not  become  general.  After  neutralization,  the  liquid  is  filtered 
through  cloth  and  animal  charcoal,  and  is  then  conveyed  to  the  vacuum-pan. 
When  glucose  syrup  alone  is  desired,  the  process  of  conversion  is  stopped  when  the 
starch  has  disappeared,  so  that  the  syrup  contains*  both  glucose  and  dextrin,  while 
when  solid  grape  sugar  is  desired,  the  conversion  is  carried  further  to  the  change 
of  dextrin  into  dextrose.  Glucose  can  be  obtained  as  a  hydrate  in  small  and  lami- 
nated crystals  from  aqueous  solution,  and  anhydrous  in  hard  crystalline  masses 
either  from  alcoholic  solution  or,  as  recently  discovered  by  Dr.  Arno  Behr  (^4.  J. 
P.,  Aug.  1882,  p.  397),  from  very  concentrated  aqueous  solution.  It  is  less  sweet 
than  cane  sugar.  It  is  also  less  soluble  in  water,  and  much  more  soluble  in  alcohol. 
It  has  the  sp.  gr.  1-54-1-57  when  anhydrous.  Strong  mineral  acids  hardly  act  on 
grape  sugar,  but  destroy  cane  sugar  with  facility.  On  the  other  hand,  grape  sugar 
is  destroyed  b}'  alkalies,  with  which  cane  sugar  forms  definite  compounds.  Dis- 
solved in  water  and  subjected  to  prolonged  ebullition,  grape  sugar  undergoes  very 
little  alteration.  Its  solution  rotates  the  plane  of  polarization  of  polarized  light  to 
the  right,  and  is  capable  of  undergoing  the  vinous  fermentation  directly,  without 
passing  through  any  intermediate  state.  It  is  characterized,  also,  in  boiling  solution, 
by  reducing  alkaline  tartrate  of  copper,  and  by  becoming  brown  by  the  action 
of  the  alkalies.     The  name  of  glucosides  has  been  given  to  certain  organic  sub- 
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stances  which  are  resolvable,  by  the  presence  of  acids,  or  other  slight  chemical  in- 
fluence, into  glucose  and  some  other  proximate  principle,  as  in  the  instance  of  tannic 
acid,  which  is  resolved  into  glucose  and  gallic  acid.  Fruit  svgar  or  clmlariose  is 
an  isomeric  form  of  glucose,  found  in  honey  and  the  juice  of  Iruits ;  an  uncrystal- 
lizable  mixture  of  dextrose  and  levulose  (both  varieties  of  glucose)  is  generated 
from  cane  sugar  by  solution  in  water  or  weak  acids,  and  long  boiling.  Hence  it  is 
present  in  molasses.  An  aqueous  solution  of  this  sugar,  like  grape  sugar,  is  sus- 
ceptible of  the  vinous  fermentation  without  an  intermediate  change.  In  conse- 
quence of  its  eflfect  on  polarized  light,  it  has  been  named  by  the  French  chemists 
invert  sugar  (sucre  interverte)  ;  its  rotatory  power  being  the  reverse  of  that  of  the 
sugar  from  which  it  is  produced.  A  solution  of  cane  stigar,  like  that  of  grape 
sugar,  has  a  rotating  power  to  the  right.  When  it  ferments,  it  is  first  changed  into 
uncrystallizable  sugar,  according  to  the  reaction,  Ci^Hj^Oi,  +  ^^0  =  (CgHj^Og)^ ; 
and,  as  the  change  proceeds,  the  rotating  power  to  the  right  of  the  cane  sugar 
gradually  lessens  and  disappears,  and  is  replaced  by  the  rotating  power  to  the  left 
of  the  uncrystallizable  sugar  formed.  Sorbin,  discovered  by  M.  Pelouze,  is  in  per- 
fectly transparent  crystals,  having  the  same  taste  as  cane  sugar,  but  is  not  suscepti- 
ble of  fermentation.  Lactose,  or  sugar  of  milk,  is  now  officinal.  (See  Sacchavum 
Lactis.)  Inosit  is  a  sugar  found  in  the  juice  of  flesh.  For  a  description  of  mannit 
and  glycerin,  see  the  articles  Manna  and  Glycerina. 

Besides  the  sugars  enumerated,  chemical  writers  mention  dulcit,  a  substance  like 
mannit  from  an  unknown  plant  of  Madagascar ;  melampyrit,  from  Melavipyrum 
nemoros^im,  and  other  Scrophularineae;  pA^cjY,  obtained  from  Protococcus  vulgaris  ; 
quercit,  obtained  from  acorns  ;  mycose,  or  the  sugar  of  ergot ;  melitose,  the  peculiar 
sugar  of  Australian  manna,  at  first  thought  to  be  grape  sugar ;  trehalose,  the  crys- 
tallizable  principle  of  Turkish  manna;  melizitose,  in  Brianyon  manna;  pinit,  ob- 
tained from  a  sugar  of  California,  said  to  be  derived  from  Pinus  Lamhertiana  ;  and 
phaseomannit,  obtained  from  kidney-beans  before  they  are  ripe.  Of  these  saccha- 
rine substances,  melitose,  trehalose,  mycose,  and  melizotose,  though  differing  in  some 
of  their  properties  from  cane  sugar,  agree  with  it  in  composition,  and  in  the  prop- 
erty of  being  modified  by  acids  and  transformed  into  sugars  analogous  to  glucose. 
(See  Manna.)     (Berthelot,  Journ.  de  PJiarm.,  Oct.  1858,  p.  292.) 

Cane  svgar  is  manufactured  extensively  on  the  continent  of  Europe  from  the  beet, 
and  this  industry  is  now  growing  in  this  country.  It  is  also  largely  produced  in 
Canada  and  the  northern  parts  of  the  United  States,  from  the  sap  of  the  sugar  maple 
(^Acer  saccharimcm).  Cane  sugar  may  also  be  obtained  from  cornstalks,  and  from 
the  Chinese  sngar  cane,  or  Sorghum  saccharatum.  (See  Part  II.)  In  India,  sugar  is 
made  from  the  sap  of  diflFerent  species  of  palm.  Crude  palm  sugar  is  called  jaggary. 
But  the  supply  of  sugar  from  other  sources  is  insignificant,  when  compared  with  that 
obtained  from  the  sugar  cane,  which  is  extensively  cultivated  in  Africa,  the  East 
and  West  Indies  (especially  the  island  of  Cuba),  Brazil,  and  some  of  our  Southern 
States,  particularly  Louisiana. 

Preparation  and  Purification.  The  canes,  when  ripe,  are  cut  down  close  to  the 
earth,  topped,  and  stripped  of  their  leaves,  and  then  crushed  between  vertical  iron 
rollers  in  a  mill.  The  juice,  constituting  90  per  cent,  of  the  cane,  though  scarcely 
50  per  cent,  is  actually  obtained,  is  of  a  pale  greenish  color,  sweet  taste,  and  bal- 
samic odor,  and  has  a  sp.  gr.  varying  from  1-033  to  1-106.  As  it  runs  out  it  is 
received  in  suitable  vessels,  and,  being  quickly  removed,  is  immediately  mixed  with 
lime,  in  the  form  of  milk  of  lime,  in  the  proportion  of  about  1  part  of  the  earth  to 
800  parts  of  the  juice,  and  heated  in  a  boiler  to  140°  F.  The  exact  proportion  of  the 
lime  cannot  be  determined,  as>the  juice  varies  in  quality  in  different  seasons;  but 
the  manufacturer  should  aim  at  making  the  liquor  neutral,  or  very  slightly  alkaline. 
The  gluten  and  albumen  rise  to  the  top,  and  form  a  thick  scum,  from  underneath 
which  the  liquid  is  drawn  off  by  a  cock  into  a  copper  boiler,  where  it  is  concentrated 
by  heat,  the  scum  being  cprefully  skimmed  off  as  it  forms.  When  sufficiently  con- 
centrated, the  juice  is  transferred  to  shallow  vessels  called  coolers,  from  which,  when 
it  assumes  a  granular  aspect,  it  is  drawn  off  into  wooden  vessels  with  perforated  bot- 
toms, the  holes  in  which  are  temporarily  plugged.   At  the  end  of  twenty-four  hourSj, 
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the  liquid  is  strongly  agitated  with  wooden  stirrers,  in  order  to  accelerate  the  gran- 
ulation of  the  sugar,  which  is  completed  in  six  hours.  The  stoppers  are  now  re- 
moved, and  the  syrup  is  allowed  to  drain  off  from  the  sugar,  which  in  this  state  is 
granular,  of  a  yellowish  color,  and  moist.  The  syrup,  by  a  new  evaporation,  fur- 
nishes an  additional  portion  of  sugar;  and  the  liquid  which  finally  remains,  inca- 
pable of  yielding  more  sugar  with  advantage,  is  called  molasses.  Sugar  produced 
in  this  way  is  called  "open  pan"  sugar.  It  is  uow  almost  completely  displaced  by 
"  vacuum-pan"  sugar. 

In  the  production  of  raw  sugars  by  the  vacuum-pan  process,  the  juice,  after 
"  defecation"  with  lime  and  removal  of  excess  of  lime  by  carbonic  acid  gas,  is  run 
through  large  filters  of  bone-black,  and  then  into  the  vacuum-pan  for  concentration. 
The  vacuum-pan  is  a  large  evaporating  pan,  closed  above  by  a  dome-like  top,  which 
connects  with  an  exhausting  steam-pump,  so  that  the  liquid  can  be  concentrated 
under  very  reduced  pressure.  The  heat  is  supplied  by  coils  of  steam-pipes  which 
run  through  the  interior  of  the  pan.  The  saccharine  juice  is  evaporated  in  this 
until  it  begins  to  crystallize,  and  even  after  this  fresh  portions  are  added,  so  that  the 
crystals  already  formed  grow  by  accretion  of  fresh  material.  After  the  crystalliza- 
tion is  complete,  the  warm  mixture  of  crystals  and  syrup  is  run  into  "  centrifugals," 
to  which  a  rapid  motion  of  revolution  is  given,  and  the  crystals  so  drained  and 
dried. 

Brown  sugar  is  sometimes  partially  purified  by  boiling  it  with  lime-water,  and, 
after  sufficient  concentration,  allowing  the  syrup  to  crystallize  in  large  inverted  coni- 
cal vessels,  pierced  at  the  apex  and  plugged.  The  surface  of  the  crystalline  mass 
being  covered  wi^th  a  thin  mixture  of  clay  and  water,  the  plug  is  removed,  and  the 
water  from  the  clay,  percolating  the  mass,  removes  the  colored  syrup,  which  flows 
out  at  the  hole.  Sugar  thus  prepared  approaches  to  the  white  state,  and  consti- 
tutes the  clayed  sugar  of  commerce  brought  from  Cuba. 

There  is  no  doubt  that  a  large  proportion  of  the  sugar  is  lost  in  the  ordinary 
process  of  manufacture.  M.  Melsens,  of  Brussels,  proposed  a  process,  which  con- 
i-ists  in  the  use  of  bisulphite  of  calcium.  This  salt  is  alleged  to  act  as  an  anti- 
septic, preventing  the  operation  of  any  ferment ;  as  an  absorber  of  oxygen,  opposing 
the  action  of  that  gas  on  the  juice;  as  a  clarifier,  rendering  insoluble  at  100°  C. 
(212°  F.)  all  coagulable  matters;  as  a  bleacher  of  pre-existing  coloring  matters, 
and  a  preventive  of  the  formation  of  new  ones ;  and,  lastly,  as  a  substance  furnish- 
ing a  base  to  neutralize  hurtful  acids,  which  unite  with  the  lime,  displacing  the 
weaker  sulphurous  acid.  This  process  is  now  largely  used,  and  calcium  bisulphite 
is  used  in  British  Guiana  and  other  sugar-producing  countries  in  immense  quanti- 
ties. M.  Emil  Pfeiffer  has  proposed  another  refining  process,  which  consists  in  the 
use  of  acid  phosphate  of  calcium,  an  agent  previously  recommended  by  Brande. 
(See  Chem.  Gaz.,  April  15,  1856.)  M.  Reynoso  finds  alumina  the  best  defecating 
'agent  that  he  has  employed,  having  succeeded  by  means  of  it  in  throwing  down 
almost  all  impurities  at  the  same  time  most  adhesive  and  most  hurtful.  He  adds 
the  acid  phosphate  of  aluminium  to  the  cane  juice,  and  decomposes  this  with  lime, 
by  which  the  phosphate  of  calcium  is  produced  and  alumina  separated ;  and  all 
these,  with  .some  lime  in  excess,  cause  the  elimination  of  coloring  and  nitrogenous 
matters,  so  that  there  only  remain  in  the  liquid  .some  of  the  salts  which  normally 
accompany  the  sugar  in  the  juice.  (Journ.  de  Fharm.,  4c  ser..  ii.  232.) 

The  refining  of  brown  sugar  forms  a  distinct  branch  of  business,  and  the  methods 
pursued  have  undergone  inany  improvements.  By  the  original  process,  the  sugar 
was  boiled  with  lime-water,  and  clarified  by  heating  it  with  bullocks'  blood.  The 
clarified  syrup  was  then  strained  through  cloth  filters,  whereby  it  was  rendered 
limpid.  It  was  next  transferred  to  a  boiler,  where  it  was  subjected  to  ebullition 
until  it  was  brouglit  to  a  proper  concentration ;  when  it  was  allowed  to  cool  in  coni- 
cal moulds,  and  to  drain  for  the  separation  of  the  molasses.  This  last  boiling  re- 
quired to  be  continued  so  long,  that  the  action  of  the  fire  and  air  frequently  decom- 
posed the  sugar  to  such  an  extent  as  to  cause  a  loss  of  25  per  cent,  in  mola&ses. 
This  disadvantage  has  led  to  the  universal  introduction  of  the  vacuum-pan  for  the 
evaporation  of  sugar  solutions  in  refining  processes.     This  great  step  in  advance 
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was  taken  by  Messrs.  Philip  Taylor  and  Howard.  The  former  introduced  the  im- 
provement of  heating  the  syrup  with  great  rapidity,  by  means  of  steam  made  to 
pass  through  a  series  of  tubes  traversing  the  boiler;  and  the  latter  devised  the  plan 
of  causing  the  syrup  to  boil  under  a  diminished  pressure,  created  by  a  suction- 
pump,  set  in  motion  by  a  steam-engine,  while  it  was  heated  by  steam  circuiting 
round  the  boiler.  In  this  way,  the  syrup  was  made  to  boil  at  a  lower  temperature, 
and  with  a  diminished  contact  of  the  air  ;  and  the  loss  of  cane  sugar  by  change  into 
uncrystallizable  was  in  great  measure  avoided. 

After  the  .syrup  is  sufficiently  concentrated  by  any  one  of  these  methods,  it  is 
transferred  to  coolers,  where  it  is  agitated  to  cause  it  to  granulate.  In  this  state  it 
is  poured  into  unglazed  earthen-ware  moulds  of  a  conical  shape,  with  a  hole  in  the 
apex,  which  is  stopped  with  a  paper  plug.  The  moulds  are  placed,  with  the  apex 
downwards,  above  stone-ware  pots,  intended  to  receive  the  uncrystallizable  syrup. 
When  the  mass  has  completely  concreted,  the  moulds  are  unstopped,  to  allow  the 
colored  syrup  to  drain  off.  To  separate  the  remains  of  this  syrup,  the  operation 
called  claying  is  performed.  This  consists  in  removing  from  the  base  of  the  loaf 
a  layer  of  the  sugar,  about  an  inch  thick,  and  replacing  it  with  pure  sugar  in  powder, 
which  is  covered  with  a  mixture  of  pipe-clay  and  water  of  about  the  consistence  of 
cream.  The  water  gradually  leaves  the  clay,  dissolves  the  pure  sugar,  and  percolates 
the  mass  as  a  pure  syrup,  removing  in  its  progress  the  colored  syrup.  Sometimes 
the  purification  is  performed  without  the  use  of  clay,  by  allowing  a  saturated  solu- 
tion of  pure  sugar  to  percolate  the  loaf  When  all  the  colored  syrup  is  removed, 
the  loaf  is  taken  out  of  the  mould  and  placed  in  stoves  to  dry.  It  now  constitutes 
white  or  purified  sugar.  The  syrup  which  drains  from  the  loaves  contains  a  con- 
siderable quantity  of  cane  sugar,  and  is  used  in  subsequent  operations.  This  process 
of  forming  loaf-sugar  by  claying  and  displacing  colored  syrup  by  white  syrup  is  now 
almost  entirely  replaced  by  the  process  already  described  under  raw  sugars  of  crys- 
tallizing in  the  vacuum  pan  and  draining  with  a  centrifugal.  The  syrups  of  lowest 
quality  are  employed  in  forming  inferior  white  sugar,  from  which  a  syrup  finally 
drains,  containing  so  little  cane  sugar  as  not  to  repay  the  expense  of  extracting  it. 
This  constitutes  sugar-house  molasses.  Good  brown  sugar,  in  the  process  of  re- 
fining, yields  about  70  per  cent,  of  white  sugar.  The  application  of  animal  charcoal 
to  the  refining  of  sugar  is  now  very  extensive. 

Commercial  History.  Cane  sugar  was  known  to  the  ancients.  It  was  origi- 
nally obtained  from  India,  where  it  was  extracted  from  the  sugar  cane.  About  the 
period  of  the  Crusades,  the  Venetians  brought  it  to  Europe ;  but  at  that  time  it  was 
so  scarce  and  costly  as  to  be  used  exclusively  as  a  medicine.  Upon  the  discovery 
of  the  Cape  of  Good  Hope  and  the  maritime  route  to  the  East  Indies,  the  commerce 
in  sugar  passed  into  the  hands  of  the  Portuguese.  Subsequently,  the  cultivation  of 
the  cane  extended  to  Arabia,  Egypt,  Sicily,  Spain,  and  the  Canaries,  and  finally,  upon 
the  discovery  of  the  New  World,  to  America,  where  it  was  pursued  with  the  greatest* 
success,  and  continues  to  be  so.  In  America  it  is  produced  mo.st  abundantly  in  the 
West  Indies,  which  supply  the  greater  part  of  the  consumption  of  Europe,  little  com- 
paratively being  taken  thither  from  Brazil  or  the  East  Indies.  The  consumption  of 
the  United  States,  bcfure  the  late  war,  was  more  than  half  supplied  by  Louisiana 
and  some  of  the  neighboring  States.  The  crop  of  sugar  of  Louisiana,  in  1847, 
was  estimated  at  240,000  hogsheads;  in  1853,  at  322,000,  but  is  now  relatively 
small  as  compared  with  that  of  Cuba,  British  Guiana,  and  other  tropical  countries. 
The  entire  production  of  the  world  for  the  year  1880  was  estimated  to  be  as  fol- 
lows :  Cane  sugar  from  sugar  cane,  2,140,000  tons,  of  which  Cuba  furnished  700,000 
tons;  English,  Danish,  and  Dutch  West  Indies,  250,000  tons;  Java,  200,000  tons; 
Brazil,  170,000  tons,  and  Louisiana,  75,000  tons;  cane  sugar  from  sugar  beet, 
1,317,623  tons,  of  which  France  furnished  462,259  tons  ;  Germany,  346,646  tons; 
Russia  and  Poland,  245,000  tons;  and  Austria  and  Hungary,  153,922  tons.  (Wag- 
ner, Chem.  Tech.,  11th  ed.,  1880,  p.  588.) 

Properties.  Sugar,  in  a  pure  state,  is  a  solid  of  a  peculiar  grateful  taste,  perma- 
nent in  the  air,  phosphorescent  by  friction,  and  of  the  sp.  gr.  1-6.  It  forms  "  white, 
dry,  hard,  distinctly  crystalline  granules,  permanent  in  the  air,  odorless,  having  a 
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purely  sweet  taste,  and  a  neutral  reaction.  Soluble  in  05  part  of  water,  and  in 
175  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0-2  part  of  boiling  water,  and  in  28 
parts  of  boiling  alcohol ;  also  in  80  parts  of  boiling,  absolute  alcohol,  but  insoluble 
in  ether.  The  aqueous  solution,  saturated  at  15°  C.  (59°  F.),  has  the  sp.  gr.  1345, 
and  is  miscible  with  alcohol  in  all  proportions."  U.  S.  Its  solution,  when  thick 
and  ropv,  is  called  synip,  and  when  alcohol  is  mixed  with  it,  the  sugar  is  gradually 
deposited  in  crystals.  An  aqueous  solution  of  sugar,  kept  in  a  warm  place,  has 
the  property  of  corroding  iron,  partially  immersed  in  it,  just  above  the  line  where 
the  surface  of  the  liquid  touches  the  metal ;  and  the  solution  itself  becomes  impreg- 
nated with  ferrous  oxide,  and  of  a  deep  red-brown  color.  A  similar  effect  is  pro- 
duced on  lead ;  but  zinc  and  copper  are  but  slightly  acted  on.  (Dr.  J.  H.  Gladstone, 
Anyials  of  Pharmacy,  in.  208.)  A  solution  of  sugar  possesses  the  property  also  of 
dissolving  a  large  quantity  of  hydrate  of  lime,  forming  a  compound,  called  calcium 
saccharate.  When  a  concentrated  syrup  is  gently  heated,  and  spirit  added  to  it,  the 
liquid,  on  cooling,  forms  white  semi-transparent  crystals  of  hydrated  sugar,  having  the 
shape  of  oblique  four-sided  prisms,  and  called  rock-candy.  When  heated  to  185°  C. 
(365°  F.),  it  melts  into  a  viscid,  colorless  liquid,  which,  on  being  suddenly  cooled, 
forms  a  transparent  amorphous  mass,  called  barley  sugar.  At  a  higher  temperature 
(between  204-4°  C.  and  2155°  C.  (400°  F.  and  420°  F.)  it  loses  two  mols.  of  water, 
and  is  converted  into  a  black  porous  mass,  having  a  high  lustre,  called  caramel.* 
At  a  still  higher  heat  it  yields  combustible  gases,  carbonic  acid,  empyreumatic  oil, 
and  acetic  acid  ;  and  there  remains  one-fourth  of  its  weight  of  charcoal,  which  burns 
without  residue.  Sugar  renders  the  fixed  and  volatile  oils  to  a  certain  extent  misci- 
ble with  water,  and  forms  with  the  latter  an  imperfect  combination,  called  in  phar- 
macy oleo-saccharures.  When  in  solution,  it  is  not  precipitated  by  subacetate  of 
lead,  a  negative  property  which  distinguishes  it  from  most  other  organic  principles. 
Tests.  "  Neither  an  aqueous  nor  an  alcoholic  solution  of  Sugar,  kept  in  large, 
well-closed  and  completely  filled  bottles,  should  deposit  a  sediment  on  prolonged 
standing  (abs.  of  insoluble  salts,  foreign  matters,  ultramarine,  Prussian  blue,  etc.). 
If  a  portion  of  about  1  Gm.  of  Sugar  be  dissolved  in  10  C.c.  of  boiling  water,  then 
mixed  with  4  or  5  drops  of  test-solution  of  nitrate  of  silver  and  about  2  C.c.  of 
water  of  ammonia,  and  quickly  heated  until  the  liquid  begins  to  boil,  not  more  than 
a  slight  coloration,  but  no  black  precipitate,  should  appear  in  the  liquid  after  stand- 
ing at  rest  for  five  minutes  (abs.  of  grape-sugar  and  of  more  than  a  slight  amount 
of  inverted  sugar)."  U.  S.  Cane  sugar  may  be  distinguished  from  grape  sugar  by 
Trommer's  test,  which  consists  in  the  use  of  sulphate  of  copper  and  caustic  potassa. 
If  a  solution  of  cane  sugar  be  mixed  with  a  solution  of  sulphate  of  copper,  and 
potassa  be  added  in  excess,  a  deep  blue  liquid  is  obtained,  which,  on  being  heated^ 
lets  fall,  after  a  time,  a  little  red  powder.  A  solution  of  grape  sugar,  similarly 
treated,  yields,  by  heat,  a  copious  greenish  precipitate,  which  rapidly  changes  to 
scarlet,  and  eventually  to  dark  red.  Prof  Bottger  finds  that,  when  a  liquid  con- 
taining grape  sugar  is  boiled  with  carbonate  of  sodium  and  some  basic  nitrate  of 
bismuth,  a  gray  coloration  or  blackening  of  reduced  bismuth  is  produced.  Cane 
sugar,  similarly  treated,  has  no  effect  on  the  test.  Dr.  Donaldson's  test  for  sugar 
in  the  animal  ft  uiih  is  formed  of  5  parts  of  carbonate  of  sodium,  5  of  caustic  po- 
tassa, 6  of  bitartrate  of  potassium,  4  of  sulphate  of  copper,  and  32  of  distilled 
water.  A  few  drops  of  this  solution  being  added  to  an  animal  fluid,  and  the  mix- 
ture heated  over  a  spirit-lamp,  a  yellowish  green  color  is  developed,  if  sugar  be 
present.  J.  Horsley's  test  for  sugar  in  diabetic  urine  is  an  alkaline  solution  of 
chromate  of  potassium,  a  few  drops  of  which,  boiled  with  the  urine,  will  make  it 
assume  a  deep  sap-green  color.  M.  J.  Nickles  points  out,  in  the  tetrachloride  of  car- 
bon, obtained  by  decomposing  carbon  disulphide  by  chlorine  and  aqueous  vapor,  a 

*  A  coloring  substance  called  carnmel  broion,  or  aucrf  enuleitr,  is  now  largely  manufactured  from 
sugar  by  decomposing  it  by  means  of  heat  carefully  applied.  It  is  in  the  form  either  of  a  stiff 
paste,  in  which  it  is  used  for  coloring  leather,  or  in  that  of  a  syrup,  for  coloring  liquids.  Sucr6 
couleur  is  now  extensively  manufactured  abroad  for  coloring  rum  and  spirituous  liquors,  beer  and 
wine.  It  is  made  exclusively  from  starch  sugar,  either  by  a  simple  process  of  beating,  or  heating 
with  addition  of  carbonate  of  soda  or  carbonate  of  ammonia.  (For  details,  see  Starch,  Glucose, 
Storch  Sugar,  etc.,  by  Wagner,  translated  by  Frankel,  8vo,  p.  3i4,  H.  C,  Baird  &  Co.,  Phila.) 
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new  test  for  distinguishing  glucose  and  cane  sugar.  This  test  mixed  with  cane 
sugar  in  a  glass  tube,  kept  for  some  time  near  100°  C.  (212°  F.),  causes  a  dark- 
ening of  the  sugar,  gradually  increasing  till  it  becomes  black.  Glucose  undergoes  no 
such  change.     (Joiirn.  de  Pharm.,  4e  sen,  iii.  119.) 

Action  of  Acids  and  Alkalies,  etc.  The  mineral  acids  act  differently  on  cane 
sugar  according  as  they  are  concentrated  or  dilute.  Strong  nitric  acid,  with  the 
assistance  of  heat,  converts  it  into  oxalic  acid.  (See  Oxalic  Acid.)  The  same  acid, 
when  weak,  conveits  it  into  saccharic  acid,  confounded  by  Scheele  with  malic  acid. 
Concentrated  sulphuric  acid  chars  it.  Diluted  hydrochloric  acid,  when  boiled  with 
cane  sugar,  converts  it  into  a  solid,  brown,  gelatinous  mass.  Weak  sulphuric  acid,  by  a 
prolonged  action  at  a  high  temperature,  converts  cane  sugar,  first  into  uncrj'stallizable 
sugar,  afterwards  into  grape  sugar,  and  finally  into  ulmin,  and  ulmic  acid.  Vege- 
table acids  are  supposed  to  act  in  a  similar  way.  Maumene  has  found  that  cane 
sugar  undergoes  the  change  into  uncrystallizable  sugar  when  kept  for  a  long  time 
in  aqueous  solution,  as  well  as  when  heated  with  acids.  When  the  boiling  with 
acids  is  prolonged  for  several  days  in  open  vessels,  oxygen  is  absorbed,  and,  besides 
ulmin  and  ulmic  acid,  formic  acid  is  generated.  Soubeiran  admits  the  change  of 
the  uncrystallizable  into  grape  sugar,  but  attributes  it  to  a  molecular  transformation 
of  the  sugar,  independently  of  the  action  of  the  acid :  as,  according  to  his  observa- 
tion, the  conversion  takes  place  only  after  rest.  In  confirmation  of  his  views,  this 
chemist  states  that  he  found  the  same  changes  to  be  produced  by  boiling  sugar 
with  water  alone.  Not  only  does  cane  sugar  change  into  the  uncrystallizable  when 
boiled  with  water,  but,  as  clearly  shown  by  an  experiment  of  M.  E.  IM.  Kault,  in 
aqueous  solution,  under  the  influence  of  light,  at  ordinary  temperatures,  it  slowly 
changes  into  glucose ;  but  this  alteration  does  not  take  place  in  the  dark.  (P.  J.  T'r., 
Jan.  1872,  p.  6-t3.) 

Cane  sugar  unites  with  the  alkalies  and  some  of  the  alkaline  earths,  forming  defi- 
nite combinations  which  render  the  sugar  less  liable  to  change.  It  also  unites  with 
lead  monoxide.  Boiled  for  a  long  time  with  aqueous  solutions  of  potassa,  lime,  or 
baryta,  the  liquid  becomes  brown,  formic  acid  is  produced,  and  two  new  acids  are 
generated  ;  one  brown  or  black  and  insoluble  in  water,  called  mc?as.s/c  «ck/,  the  other 
colorless  and  very  soluble,  named  ghicic  acid.  Alkalies  and  the  alkaline  earths  are 
said  to  lessen  the  rotatory  power  of  sugar  in  relation  to  polarized  li'j:ht ;  but  the 
sugar  recovers  its  power  when  the  alkali  is  saturated.  {Journ.  de  Pharm. ^  4e  ser., 
iv.  314.) 

The  account  above  given  of  the  action  of  acids  and  alkalies  on  cane  sugar  explains 
the  way  in  which  lime  acts  in  the  manufacture  and  refining  of  sugar.  The  acids, 
naturally  existing  in  the  saccharine  juice,  have  the  effect  of  converting  the  cane 
sugar  into  uncrystallizable  sugar,  by  which  a  loss  of  the  former  is  sustained.  The 
lime,  by  neutralizing  these  acids,  prevents  that  result.  An  excess  of  lime,  however, 
must  be  carefully  avoided ;  as  it  injures  the  product  of  cane  sugar  both  in  quantity 
and  quality.  The  change  in  sugar  which  precedes  fermentation,  namely,  the  conver- 
sion of  cane  sugar  into  the  uncrystallizable  kind,  points  to  the  necessity  of  operating 
on  the  juice  before  that  process  sets  in;  and  hence  the  advantage  of  grinding  canes 
immediately  after  they  are  cut,  and  boiling  the  juice  with  the  least  possible  delay. 

M'J'fsxes  is  of  two  kinds,  the  West  India  and  sugar-house.  West  India  molassea 
is  a  black  ropy  liquid,  of  a  peculiar  odor,  and  sweet  erapyreumatic  taste.  When 
mixed  with  water  and  with  the  skimmings  of  the  vessels  used  in  the  manufacture  of 
sugar,  it  forms  a  liquor  which,  when  fermented  and  distilled,  yields  rum.  Sugar- 
honse  molasses  has  the  same  general  appearance  as  the  West  India,  but  is  thicker, 
and  has  a  different  flavor.  Its  sp.  gr.  is  about  1-4.  and  it  contains  about  75  per  cent, 
of  solid  matter.  Both  kinds  of  molasses  consist  of  uncrystallizable  sugar,  and  more 
or  less  cane  sugar  which  has  escaped  separation  in  the  process  of  manufacture  or  re- 
fining, and  gummy  and  coloring  matter.  When  the  molasses  from  cane  sugar  is 
treated  with  a  boiling,  concentrated  solution  of  bichromate  of  potassium,  and  boiled, 
a  violent  reaction  takes  place,  and  the  liquid  becomes  green  ;  but  if  it  be  adulterated 
with  only  an  eighth  of  starch-sugar  molasses,  the  reaction  is  prevented,  and  the 
color  is  not  changed.  (X>r.  G.  Reich.) 
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Composition.  The  following  formulas  express  the  composition  of  the  different 
varieties  of  sugar  so  far  as  known.  Cane  sugar,  C^Hj^Ou-  Of  the  same  compo- 
sition are  lactose,  maltose,  mycose,  melitose,  melizitose,  and  trehalose,  which,  as  before 
stated,  constitute  a  group  closely  analogous  to  cane  sugar,  though  differing  in  some 
of  their  properties.  The  formula  of  glucose  or  grape  sugar  is  CgHj^Og ;  and  ?/n- 
cjystallizable  sugar,  also  named  invert  sugar,  and  levulose,  which  is  characterized  by 
a  left  rotatory  power  in  reference  to  polarized  light,  have  the  same  composition. 
Sorbit  and  inosit  agree  also  with  these.  The  formula  of  manuit  and  of  dulcit 
(dulcin  or  dulco.se),  the  two  hexatomic  alcohols  from  which  the  sugars  are  derived 
chemically,  is  C^Hj^Og. 

Medical  and  Fharmacentical  Uses.  The  uses  of  sugar  as  an  aliment  and  condi- 
ment are  numerous.  It  is  nutritious,  but  not  capable  of  supporting  life  when  taken 
exclusively  as  aliment,  on  account  of  the  absence  of  nitrogen  in  its  composition.  It  is 
a  powerful  antiseptic,  and  is  used  for  preserving  meat  and  fish  ;  for  which  purpose  it 
possesses  the  advantage  of  acting  in  a  much  less  quantity  than  is  requisite  of  com- 
mon salt,  and  of  not  altering  the  taste  or  impairing  the  nutritious  qualities  of  the 
aliment.  Prof.  Marchand  has  ascertained  that  a  solution  of  sugar  ha.s  no  action  on 
the  teeth  out  of  the  body.  It  may  hence  be  inferred  that  the  popular  notion  that 
sugar  is  injurious  to  the  teeth  is  founded  solely  upon  the  fact  that  the  excessive  use 
of  sugar  has  a  tendency  to  cause  acid  dyspepsia. 

The  medical  properties  of  sugar  are  those  of  a  demulcent ;  and  as  such  it  is  much 
used  in  catarrhal  affections,  in  the  form  of  candy,  sjrup,  etc.  According  to  M.  Pro- 
vencal, it  acts  as  a  powerful  antaphrodisiac,  when  taken  in  the  quantity  of  a  pound 
or  more  daily,  dissolved  in  a  quart  of  cold  water.  For  an  account  of  the  supposed 
therapeutic  power  of  the  vapor  of  boiling  cane  juice,  in  bronchitis  and  incipient 
consumption,  applied  by  living  in  a  sugar-house,  the  reader  is  referred  to  the  papers 
of  Dr.  S.  A.  Cartwright,  of  New  Orleans,  contained  in  the  47th  and  51st  volumes 
of  the  Boston  Med.  and  Surg.  Journal.  In  pharmacy,  sugar  is  employed  to  render 
oils  miscible  with  water,  to  cover  the  taste  of  medicines,  to  give  them  consistency,  to 
preserve  them  from  change,  and  to  protect  certain  ferruginous  preparations  from 
oxidation.  Accordingly,  it  enters  into  the  composition  of  the  compound  infusion 
of  roses,  of  several  mixtures,  pills,  and  powders,  of  many  fluid  extracts,  syrups, 
confections,  and  of  all  the  troches.  Molasses  is  used  for  forming  pills,  for  which  it 
is  well  fitted,  preserving  them  soft  and  free  from  mouldiness,  on  account  of  its  rcten- 
tiveness  of  moisture  and  antiseptic  qualities. 

The  influence  of  sugar  in  preventing  changes  in  organic  substances  may  be  ascribed 
to  an  extraordinary  osmotic  power  in  its  solutions,  by  which  infusoria  and  all  other 
of  the  lower  forms  of  life,  to  which  fermentative  processes  are  now  generally  ascribed, 
are  almost  instantly  destroyed ;  the  organism  collapsing  through  the  rapid  exosmose 
of  its  fluids  into  the  saccharine  medium.  All  the  different  kinds  of  sugar  suscepti- 
ble of  the  alcoholic  fermentation  have  this  power.  (Dr.  Louis  Mandl,  Archives  Gen. 
de  Med.,  5e  ser.,  xvi.  49,  Juillet,  1860.)  Under  the  Off.  Prep,  only  those  prepa- 
rations are  included  in  which  the  sugar  is  essential  from  its  chemical  influence. 

Off.  Prep,  of  Saccharum.  Ferri  Carbonas  Saccharata,  Br.;  Liquor  Calcis  Sac- 
charatus,  Br.;  Mistura  Ferri  Composita,  Br.;  Pilula  Ferri  Carbonatis,  U.  S.;  Pilola 
Ferri  lodidi,  Br.;  Pilulae  Ferri  lodidi,  U.  S.;  Syrupus,  etc. 

SACCHARUM  LACTIS.  U.S.,  Br.    Sugar  of  JTdk. 

Cii  H22  On.  IIj  O  ;  360.  (SAc'jEHA-RUM  LAC'TIS.)  C12  Hn  Ou.nO;  180, 

"A  peculiar,  crystalline  sugar  obtained  from  the  whey  of  cow's  mijk  by  evapora- 
tion, and  purified  by  recrystallization."  U.  S.  "A  crystallized  sugar  oDtained  froB^ 
the  whey  of  milk  by  evaporation."  Br. 

Lactin,  Milk  Sugar;  Lactose:  Sucre  de  Lait,  Fr.;  Milchzncker,  G. 

Sugar  of  milk,  or  lactose,  is  found  only  in  milk,  of  which  it  for^ns  about  5  per 
cent.  (^Bnussingault.)  It  is  manufactured  largely  in  Switzerland  and  the  Bavarian 
Alps,  as  an  article  of  food  and  for  medicinal  purposes.  In  preparing  it,  milk  is  fir>t 
coagulated  by  the  addition  of  a  little  dilute  sulphuric  acid,  and  the  resulting  vhey 
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is  evaporated  to  a  syrupy  consistence,  and  set  aside  for  several  weeks,  in  a  cool  place, 
to  crystallize.  The  crystals,  which  constitute  the  sugar  of  milk,  are  then  decolorized 
by  animal  charcoal  and  repeated  crystallizations. 

Sugar  of  milk  is  a  hard,  somewhat  gritty,  white  substance,  crystallized  in  four- 
sided  prisms,  and  possessing  a  slightly  sweet  taste  and  a  neutral  reaction.  In  com- 
merce it  sometimes  occurs  in  cylindrical  masses,  in  the  axis  of  which  is  a  cord,  around 
which  the  crystals  have  been  deposited.  It  is  "  soluble  in  7  parts  of  water  at  15°  C. 
(.59°  F.),  and  in  1  part  of  boiling  water;  insoluble  in  alcohol,  ether,  or  chloroform. 
On  adding  to  a  solution  of  Sugar  of  Milk  in  an  equal  weight  of  boiling  water,  some 
solution  of  soda,  the  liquid  turns  brownish,  and  on  further  addition  of  test-solution 
of  sulphate  of  copper,  a  brick-red  precipitate  separates.  If  1  part  of  Sugar  of  Milk 
be  sprinkled  upon  5  parts  of  sulphuric  acid  contained  in  a  flat-bottomed  capsule,  the 
acid  should  acquire  not  more  than  a  greenish  or  reddish,  but  no  brown  or  brownish- 
black  color  within  one  hour  (abs.  of  cane-sugar)."  (/.  S.  Its  sp.  gr.  is  1"54.  It  is 
not  susceptible  of  the  vinous  fermentation  by  the  direct  influence  of  yeast;  but,  after 
the  action  of  dilute  acids,  which  first  convert  it  into  a  variety  of  glucose,  it  is  capa- 
ble of  furnishing  a  spirituous  liquor.  It  is  well  known  that  both  mares'  and  cows' 
milk,  after  becoming  sour,  are  capable  of  forming  an  intoxicating  drink,  by  fermen- 
tation. By  the  action  of  nitric  acid,  sugar  of  milk  is  converted  into  mucic  acid. 
When  anhydrous  it  consists  of  Cj^H^^Oji ;  when  crystallized,  of  C^2^^fi^^  -f-  H^O. 
{Staedder  and  Kraitse.)  These  i'ormulas  make  anhydrous  sugar  of  milk  isomeric 
with  cane  sugar.  Fudakowski  has  ascertained  that  sugar  of  milk,  when  treated  with 
wenk  sulphuric  acid,  is  changed  into  two  peculiar  saccharine  bodies ;  one  crystallizable, 
and  previously  noticed  by  Pasteur  (^Comptes-Rendus,  xlii.  347),  the  other  new.  The 
latter  is  more  soluble  in  alcohol  than  the  former,  has  a  sweeter  taste,  ferments  more 
easily,  crystallizes  in  prisms,  while  the  former  is  tabular,  and  has  a  difi'erent  polariz- 
ing action.  (Journ.  de  Pharm.,  4e  ser.,  v.  479.) 

Sugar  of  milk  has  been  proposed  by  Dr.  Turnbull,  of  England,  as  a  non-nitrogenous 
article  of  diet  in  consumption  and  other  pulmonary  diseases.  Dr.  Ruschenberger  used 
it  with  good  effect  as  nourishment  in  a  case  of  extreme  irritability  of  stomach,  follow- 
ing profuse  loss  of  blood.  {Tram,  of  the  Phila.  Coll.  of  Phys.^  ii.  48.) 

SALICINUM.  U.S.    Salicin. 

Ci3  His  Or;  286.  (slL-l-Ci'NlJM.)  C26  His  Oh;  286. 

"  A  neutral  principle  prepared  from  the  bark  of  Salix  Helix,  Linne,  and  of  other 
species  of  Salix.  (Nat.  Ord.  Salicaceae.)"  U.  S. 

The  discovery  of  salicin  is  claimed  by  Buchner,  of  Germany,  and  Fontana  and 
Rigatelli,  of  Italy  ;  but  M.  Leroux,  of  France,  deserves  the  credit  of  having  first 
accurately  investigated  its  properties.  Braconnot  procured  it  by  adding  subacetate 
of  lead  to  a  decoction  of  the  bark,  precipitating  the  excess  of  lead  by  sulphuric  acid, 
evaporating  the  colorless  liquid  which  remained,  adding  near  the  end  of  the  process 
a  little  animal  charcoal  previously  washed,  and  filtering  the  liquor  while  hot.  Upon 
cooling  it  deposited  the  salicin  in  a  crystalline  form.  (Journ.  de  Chiniie  Medicale, 
Jan.  1831.)  The  following  is  the  process  of  Merck.  A  boiling  concentrated  de- 
coction of  the  bark  is  treated  with  litharge  until  it  becomes  nearly  colorless.  Gum, 
tannin,  and  extractive  matter,  which  would  impede  the  crystallization  of  the  salicin, 
are  thus  removed  from  the  liquid  ;  while  a  portion  of  the  oxide  is  dissolved  in  combi- 
nation probably  with  the  salicin.  To  separate  this  portion  of  oxide,  sulphuric  acid  is 
first  added,  and  then  sulphide  of  barium,  and  the  liquor  is  filtered  and  evaporated.  Sal- 
icin is  deposited,  and  may  be' purified  by  repeated  solution  and  crystallization.  (Tur- 
ner's Chemistry.)  Erdmann  has  given  another  process.  Sixteen  ounces  of  the  bark 
are  macerated  for  twenty-four  hours  in  four  quarts  of  water  mixed  with  two  ounces 
of  lime,  and  the  whole  is  then  boiled  for  half  an  hour.  The  process  is  repeated  with 
the  residue.  The  decoctions  having  been  mixed,  and  allowed  to  become  clear  by 
subsidence,  the  liquor  is  poured  ofi",  concentrated  to  a  quart,  then  digested  with 
o'ght  ounces  of  ivory-black,  filtered,  and  evaporated  to  dryness.  The  extract  is  ex- 
hausted by  spirit  containing  28  per  cent,  of  alcohol,  and  the  tincture  evaporated  so 
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that  the  salicin  may  crystallize.  This  is  purified  by  again  dissolving,  treating  with 
ivory-black,  and  crystallizing.  Merck  obtained  251  grains  from  IG  ounces  of  the 
bark  and  young  twigs  of  Sah'x  helix,  and  Erdmann  300  grains  from  the  same  quan- 
tity of  the  bark  of  Suh'x  pentaiidra.  It  may  probably  be  obtained  from  any  cf  the 
willow  barks  having  a  bitter  taste.  Braconnot  procured  it  from  various  species  of 
Populus,  particularly  P.  tremula,  or  European  aspen.  When  pure,  it  is  in  white, 
shining,  slender  crystals,  inodorous,  but  very  bitter,  with  the  peculiar  flavor  of  the 
bark.  It  is  soluble  in  cold  water,  much  more  so  in  boUing  water,  soluble  in  alcohol, 
and  insoluble  in  ether  and  oil  of  turpentine.  It  neutralizes  neither  acids  nor  salifi- 
able bases,  and  is  not  precipitated  by  any  reagent.  Concentrated  sulphuric  acid 
decomposes  it,  receiving  from  it  an  intense  and  permanent  bright  red  color,  and  pro- 
ducing a  new  compound  called  rutulln.  It  is  officinally  described  as  in  "colorless 
or  white.  sUky,  shining  crystals,  permanent  in  the  air,  odorless,  having  a  very  bitter 
taste,  and  a  neutral  reaction.  Soluble  in  28  parts  of  water,  and  in  30  parts  of  alco- 
hol at  15"^  C.  (59^  F.)  ;  in  0-7  part  of  boiling  water,  and  in  2  parts  of  boiling  alcohol ; 
insoluble  in  ether  or  chloroform.  When" heated  to  about  198°  C.  (388-1°  F.), 
Salicin  melts,  yielding  a  colorless  liquid,  and,  on  ignition,  it  emits  vapors  having  the 
odor  of  salicylous  acid,  and  is  finally  wholly  dissipated.  If  1  part  of  Salicin  be  agi- 
tated with  20  parts  of  water  and  5  parts  of  solution  of  potassa,  a  clear,  colorless  solu- 
tion is  obtained.  Cold,  concentrated  sulphuric  acid  dissolves  it  with  a  red  color ; 
the  solution,  after  the  addition  of  water,  becomes  colorless  and  deposits  a  dark  red 
powder  insoluble  in  water  or  alcohol.  The  aqueous  solution  of  Salicin  should  not 
be  precipitated  by  tannic  or  picric  acids,  nor  by  iodide  of  mercury  and  potassium 
(abs.  of  and  difference  from  alkaloids)."  U.  S.  It  belongs  to  the  class  of  gluco- 
sides,  being  resolved  by  boiling  with  dilute  hydrochloric  and  sulphuric  acids  into 
grape  sugar  and  sah'gniin,  according  to  the  reaction  :  CjjHjgO^  -|-  H,0  =  CgHj^Og  -{- 
C.HgOj.  Saligenin  itself  is  converted  by  further  boiling  with  dilute  acids  into  a 
resinous  body,  saliretin,  C^Hj^Oj.  Nitric  acid  produces  with  salicin  at  first  two 
principles  called  respectively  helicin  and  helicoidin,  and  afterwards  picric  and  oxalic 
acids.  [Journ.  de  Pharm.,  xxx.  43.)  Distilled  with  bichromate  of  potassium  and  sul- 
phuric acid,  it  yields,  among  other  products,  a  volatile  oleaginous  liquid,  identical 
with  one  of  the  components  of  oil  of  spiraea,  and  recognized  as  salicyl  aldehyd, 
C-HgO,  {sidici/lous  acid),  while  saligenin,  C^H^O^,  is  the  alcohol,  and  salicylic  acid, 
C^HgOj,  the  acid  corresponding.  The  synthesis  of  salicin  has  been  effected  by 
Michael  (J.  J.  P.,  1879,  p.  492),  who  obtained  first  helicin,  and,  by  the  action  of 
nascent  hydrogen  upon  this,  salicin. 

Medical  Properties  and  Uses.  The  action  of  salicin  upon  the  animal  organism 
is  not  known.  It  is  certainly  rapidly  absorbed,  probably  as  salicin  ;  but  once  in  the 
blood  it  seems  to  be  rapidly  decomposed,  the  products  of  its  change  appearing  in  the 
urine  fifteen  to  thirty  minutes  after  the  ingestion  of  a  jingle  dose.  The  elimination 
is  partly  as  salicin,  partly  as  salicylic  acid,  partly  as  a  salicyluric  acid,  and  partly  as 
saligenin.  It  has  been  highly  recommended  as  a  substitute  for  salicylic  acid  in 
rheumatism  by  Maclagan  and  others,  but  later  reports  are  not  so  favorable ;  and  if, 
as  believed  by  Senator,  the  activity  of  salicin  depends  upon  its  conversion  in  the 
blo*)d  into  salicylic  acid,  it  is  plain  that  its  action  should  be  slower  and  more  uncer- 
tain than  that  of  the  acid.  The  dose  is  twenty  to  thirty  grains  (1-3  to  195  Gm.) 
every  3  hours,  administered  in  syrup  or  cachet.  Salicin  has  also  been  used  to  .some 
extent  as  antiperiodic,  and  appears  to  possess  some  controlling  influence  over  mala- 
rial disorders,  though  vastly  inferior  to  the  cinchona  alkaloids.  One  or  two  drachms 
may  be  given  in  the  intermission. 

SALIX.  U.S.    mUow, 

(SA'LlX.) 

"  The  bark  of  Salix  alba  and  of  other  species  of  Salix,  (Nat.  Ord.  Salicaceae.)" 
U.S. 

Ecorce  de  Saule,  Fr.;  Weidenrinde,  G.;  Corteccia  di  S»lcio,  It.;  Corteia  de  Saoee,  Sp. 

Gen.  Ch.  Male.    AmentHin  cylindrical.    Calyx  a  scale.    Corolld  none.    Glands 
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of  the  base  nectariferous.  Female.  Amentum  cylindrical.  Calyx  a  scale.  Corolla 
none.     Style  two-cleft.      Capsule  one-celled,  two-valved.     Seeds  downy. 

This  is  an  extensive  genus,  most  of  the  species  of  which  are  possessed  of  similar 
medical  properties.  >S'.  Russelliana,  which  has  been  introduced  into  this  country  from 
Europe,  is  said  by  Sir  James  Smith  to  be  the  most  valuable  species.  S-imrpurea, 
a  European  species,  is  stated  by  Lindley  to  be  the  most  bitter,  and  S.  pentandra  is 
preferred  by  Nees  von  Esenbeck.  Many  native  species  are  in  all  probability  equally 
active  with  the  foreign ;  but  they  have  not  been  sufficiently  tried  to  admit  of  a 
positive  decision.  The  younger  Michaux  speaks  of  the  root  of  S.  nigra,  or  black 
willow^  as  a  strong  bitter,  used  in  the  countiy  as  an  antiperiodic.  The  degree 
of  bitterness  in  the  bark  is  probably  the  best  criterion  of  the  value  of  the  several 
species. 

Salix  alba.  Willd.  Sp.  Plant,  iv.  710  ;  Smith,  Flor.  Brit.  1071  \  B.&  T.  234. 
The  common  European  or  white  willow  is  twenty-five  or  thirty  feet  in  height,  with 
numerous  round  spreading  branches.  The  exstipulate  leaves  are  alternate,  upon 
short  petioles,  lanceolate,  pointed,  acutely  serrate  with  the  lower  serratures  glandular, 
pubescent  on  both  sides,  and  silky  beneath.  The  aments  are  terminal,  cylindrical, 
and  elongated,  with  elliptical-lanceolate,  brown,  pubescent  scales.  The  stamens  are 
two  in  number,  yellow,  and  somewhat  longer  than  the  scales;  the  style  is  short;  the 
stigmas  two-parted  and  thick.  The  capsule  is  nearly  ses:<ile,  ovate,  and  smooth. 
The  white  willow  is  now  very  common  in  this  country.  It  flowers  in  April  and 
May;  and  the  bark  is  easily  separable  throughout  the  summer. 

That  obtained  from  the  branches  rolls  up  when  dried  into  the  form  of  a  quill, 
from  one  twenty-fifth  to  one-twelfth  of  an  inch  in  diameter,  has  a  brown,  more  or 
less  finely  warty  epidermis,  is  flexible,  fibrous,  and  of  difiBcult  pulverization.  The 
inner  surface  is  brownish  white,  and  smooth,  the  liber  separating  in  thin  layers. 
Willow  bark  has  a  feebly  aromatic  odor,  and  a  peculiar  bitter  astringent  taste.  It 
yields  its  active  properties  to  water,  with  which  it  forms  a  reddish  brown  decoction. 
Pelletier  and  Caventou  found,  among  its  ingredients,  tannin,  resin,  a  bitter  yellow 
coloring  matter,  a  green  fatty  matter,  gum,  wax,  lignin,  and  an  organic  acid  com- 
bined with  magnesia.  The  proportion  of  tannin  is  so  considerable  that  the  bark  has 
been  used  for  tanning  leather.  The  characteristic  constituent  of  all  species  of  willow, 
however,  is  salicin.  The  bark  of  the  willow  is  feebly  tonic,  but  is  at  present  never 
employed  in  regular  medicine. 

.SALVIA.  U.S.     Sage. 

(SAL'VI-.\.) 

"  The  leaves  of  Salvia  officinalis.  Linne.     {Nat.  Ord.  Labiatas.)"  U.  S. 

Folia  (Herba)  Salvias,  P.G.;  (Sauge  oflBcinale,  Sauge,  Fr.;  Salbey,  Salbeiblatter,  G.;  Salvia, 
It.,Sp. 

Gen.  Ch.    Corolla  unequal.     Filaments  affixed  transversely  to  a  pedicel.   Willd. 

Salvia  officinalis.  Willd.  Sp.  Plant,  i.  129  ;  B.  &  T.  206.  Common  garden  sage 
is  a  perennial  plant,  about  two  feet  high,  with  a  quadrangular,  pubescent,  branching, 
shrubby  stem,  furnished  with  opposite,  petiolate,  ovate-lanceolate,  crenulate,  wrinkled 
leaves,  of  a  grayish  green  color,  sometimes  tinged  with  red  or  purple.  The  flowers 
are  blue,  variegated  with  white  and  purple  ;  and  are  disposed  on  long  terminal  spikes, 
in  distant  whorls,  each  composed  of  a  few  flowers,  and  accompanied  with  ovate, 
acute,  deciduous  bracts.  The  calyx  is  tubular  and  striated,  with  two  lips,  of  which 
the  upper  has  three  acute  teeth,  the  under  two.  The  corolla  is  tubular,  bilabiate, 
ringent,  with  the  upper  lip  corlcave,  and  the  lower  divided  into  three  rounded  lobes, 
of  which  the  middle  is  the  largest.  The  filaments  are  supported  upon  short  pedicels, 
to  which  they  are  affixed  transversely  at  the  middle. 

Sage  grows  spontaneously  in  the  south  of  Europe,  and  is  cultivated  abundantly 
in  our  gardens.  There  are  several  varieties,  differing  in  the  size  and  color  of  their 
flowers,  but  all  possessing  the  same  medical  properties.  The  flowering  period  is  in 
June,  at  which  time  the  plant  should  be  cut.  and  dried  in  a  shady  place.  The  leaves 
are  officinally  described  as  "  about  two  inches  (5  cm.)  long,  petiolate,  ovate  oblong. 
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obtuse,  finely  crenulate,  thickish,  wrinkled,  grayish  green,  sofl-hairy  and  glandular 
beneath  :  aromatic,  bitterish,  somewhat  astringent."    C.  S. 

Both  these  and  the  flowering  summits  have  a  strong  fragrant  odor,  and  a  warm, 
bitterish,  aromatic,  somewhat  astringent  taste.  They  abound  in  a  volatile  oil.  which 
may  be  obtained  separate  by  distillation  with  water.  Muir  (Joitm.  Chem.  Soc, 
37,  p.  678)  found  it  to  contain  a  terpene  boiling  at  ISG""  C.  (312-8°  F.),  another 
boiling  at  171°  C.  (3398°  F.),  salviol,  C.^Hj^O,  and  ordinary  camphor,  C^^B^fi. 
In  the  fresh  oil  the  first  terpene  predominates.  On  standing,  the  amount  of  salviol 
increases,  and  then  the  camphor.  The  oil  from  English  leaves  contains  also  a  sesqui- 
terpene, CijH^,.  of  the  boiling  point  260°  C.  (500°  F.).  Sulphate  of  iron  strikes 
a  black  color  with  their  infusion. 

Medical  Properties  and  Uses.  Sage  unites  slightly  tonic,  astringent,  and  aro- 
matic properties.  By  the  ancients  it  was  highly  esteemed  ;  but  it  is  at  present  little 
used  internally,  except  as  a  condiment.  In  the  state  of  infusion  it  may  be  given 
in  debility  of  the  stomach  with  flatulence,  and  is  said  to  have  been  useful  in  check- 
ing the  sweats  of  hectic  fever.  The  dose  of  the  powdered  leaves  is  from  twenty  to 
thirty  grains  (TS— 1'95  Gra.).  The  infusion  is  prepared  by  macerating  an  ounce 
of  the  leaves  in  a  pint  of  boiling  water,  of  which  two  fluidounces  (60  C.c.)  may 
be  administered  at  once. 

Two  other  species  of  salvia — S.  pratensis  and  S.  Sclarea — are  ranked  among 
officinal  plants  in  Europe.  The  latter,  which  is  commonly  called  darn/,  has  been 
introduced  into  our  gardens.  Their  medical  properties  are  essentially  the  same  as 
those  of  the  common  sage ;  but  they  are  less  agreeable,  and  are  not  much  used.  In 
Europe,  the  leaves  of  S.  Sclarea  are  said  to  be  introduced  into  wine  in  order  to 
impart  to  it  a  muscadel  taste.  In  Mexico,  the  ground  seeds  of  the  aS'.  Columharia 
are  largely  used,  under  the  name  ofchia,  as  food  ;  the  meal  is  very  mucilaginous.  It 
is  made  into  mush,  which  affords  a  good  material  for  poultices,  and  when  thinQed 
with  water  an  excellent  demulcent  gruel.  {P.  J.  Tr.,  x.  665.) 

Off.  Prep.  Vinum  Aromaticum,  IT.  S. 

SAMBUCUS.  U.S.     Elder. 

(SAM-BC'CCS.) 

"  The  flowers  of  Sambucus  Canadensis.  Linne.  (A'af.  Or<Z.  Caprifoliaceae.)"  IT.S. 
"  The  fresh  Flowers  of  Sambucus  nigra.  Linn.     From  indigenous  plants."  Br. 

Sambuci  Flores,  Br.,-  Elder  Flowers;  Flears  de  Soresa,  Sarean,  Fr.,-  Hollander,  Flieder- 
blumen,  G.;    Sainbueo,  It.;  Sauco,  Sp. 

Gen.  Ch.   Calyx  five-parted.      Corolla  five-cleft.     Berry  three-seeded.    Willd. 

Sambucus  Canadensis.  Willd.  *S^.  Plant,  i.  1494;  B.  d-  T.  138.  Our  indige- 
nous common  elder  is  a  shrub  from  six  to  ten  feet  high,  with  a  branching  stem, 
covered  with  a  rough  gray  bark,  and  containing  a  large  spongy  pith.  The  small 
branches  and  leafstalks  are  very  smooth.  The  leaves  are  opposite,  pinnate,  some- 
times bipinnate,  and  composed  usually  of  three  or  four  pairs  of  oblong-oval,  acu- 
minate, smooth,  shining,  deep  green  leaflets,  the  midribs  of  which  are  somewhat 
pubescent.  The  flowers  are  small,  white,  and  disposed  in  loose  cymes,  having  about 
five  divisions :  the  cream-colored  corolla  is  whorl-shaped,  with  five  stamens  on  the 
tube.  The  berries  are  small,  globular,  and  deep  purple  when  ripe.  This  shrub 
grows  in  low,  moist  grounds,  along  fences,  and  on  the  borders  of  small  streams,  in 
all  parts  of  the  United  States,  from  Canada  to  the  Carolinas,  and  westward  as  far  as 
Texas.  It  flowers  from  May  to  July,  and  ripens  its  fruit  early  in  autumn.  The 
flowers,  which  are  officinal,  have  an  aromatic  though  rather  heavy  odor.  The  ber- 
ries as  well  as  other  parts  of  the  plant  are  employed,  in  domestic  practice,  for  the 
same  purposes  as  the  corresponding  parts  of  the  European  elder,  to  which  this  spe- 
cies bears  a  close  affinity. 

Sambucus  nigra.  Willd.  Sp.  Plant,  i.  1495  ;  B.  &;  T.  137.     The  common  elder 

of  Europe  differs  from  the  American  most  obviouslv  in  its  size,  which  approaches 

to  that  of  a  small  tree.     The  stem  is  much  branched  towards  the  top,  and  has  a 

rough  whitish  bark.   The  leaves  are  pinnate,  consisting  usually  of  five  oval,  pointed, 
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serrate  leaflets,  four  of  which  are  in  opposite  pairs,  and  the  fifth  terminal.  The 
flowers  ai'e  small,  whitish,  and  in  five-parted  cymes.  The  berries  are  globular,  and 
blackish  purple  when  ripe.* 

The  Jlowers,  which  have  already  been  described,  have  a  peculiar  sweetish  odor, 
which  is  strong  in  their  recent  state,  but  becomes  feeble  by  drying.  Their  taste  is 
bitterish.  They  yield  their  active  properties  to  water  by  infusion,  and  when  dis- 
tilled give  over  a  small  proportion  of  volatile  oil,  which  on  cooling  assumes  a  buty- 
taceous  consistence.  Water  distilled  from  them  contains  an  appreciable  portion  of 
ammonia.  The  berries  are  nearly  inodorous,  but  have  a  sweetish,  acidulous  taste, 
dependent  on  the  presence  of  saccharine  matter  and  malic  acid.  Their  expressed 
juice  is  susceptible  of  fermentation,  and  forms  a  vinous  liquid  used  in  the  north  of 
Europe.  It  is  colored  violet  by  alkalies,  and  bright  red  by  acids  ;  and  the  coloring 
taatter  is  precipitated  blue  by  acetate  of  lead.  Tlie  inner  hark  is  without  smell. 
Its  taste  is  at  first  sweetish,  afterwards  slightly  bitter,  acrid,  and  nauseous.  Both 
water  and  alcohol  extract  its  virtues,  which  are  said  to  reside  especially  in  the  green 
layer  between  the  liber  and  the  epidermis.  According  to  Simon,  the  active  principle 
of  the  inner  bark  of  the  root  is  a  soft  resin,  which  may  be  obtained  by  exhausting  the 
powdered  bark  with  alcohol,  filtering  the  tincture,  evaporating  to  the  consistence  of 
syrup,  then  adding  ether,  which  dissolves  the  active  matter,  and  finally  evaporating 
to  the  consistence  of  a  thick  extract.  Of  this,  twenty  grains  produce  brisk  vomit- 
ing and  purging.  (Annal.  der  Pharm.,  xxxi.  262.)  The  bark,  analyzed  by  Kramer, 
yielded  an  acid  called  by  him  viburnic  acid,  which  has  proved  to  be  identical  with 
valerianic  acid,  traces  of  volatile  oil,  albumen,  resin,  an  acid  sulphurous  fat,  wax, 
chlorophyll,  tannic  acid,  grape  sugar,  gum,  extractive,  starch,  pectin,  and  various 
alkaline  and  earthy  salts.  (Chem.  Gaz.,  iMay,  1846  ;  from  Archiv  der  Pfiarm.) 

Medical  Properties  and  Uses.  The  flowers  are  gently  excitant  and  sudorific, 
but  are  seldom  used.  The  berries  are  diaphoretic  and  aperient ;  and  their  inspissated 
juice  has  been  used  as  an  alterative  in  rheumatism  and  syphilis  in  doses  of  from  one 
or  two  drachms  (3'9-7"8  Gm.)  ;  also  as  a  laxative  in  doses  of  half  an  ounce  (155 
Gm.)  or  more.  The  inner  bark  is  a  hydragogue  cathartic,  and  in  large  doses  emetic. 
It  has  been  employed  in  dropsy,  epilepsy,  and  as  an  alterative  in  various  chronic 
diseases.  An  ounce  may  be  boiled  with  two  pints  of  water  to  a  pint,  and  four  fluid- 
ounces  (118  Cc.)  given  for  a  dose.  It  is  also  used  in  vinous  infusion.  The  leaves 
are  not  without  activity,  and  the  young  leaf-buds  are  said  to  be  a  violent  and  even 
unsafe  purgative.  The  juice  of  the  root  has  been  highly  recommended  in  dropsy  as 
a  hydragogue  cathartic,  sometimes  acting  as  an  emetic,  in  the  dose  of  a  tablespoon- 
ful,  repeated  jjro  re  nata.  The  fruits  of  the  California  species,  ^S".  glauca  and  S. 
7'acemosa,  are  said  to  be  used  as  food  by  the  Indians. 

Off.  Prep.  Aqua  Sambuci,  £r. 

SANGUINARIA.  U.S.    Sanguinaria.     IBloodroot.^ 
(sXn-gui-na'ri-a.) 

"  The  rhizome  of  Sanguinaria  canadensis,  Linne  (^Nat.  Ord.  Papaveraceae),  col- 
lected in  autumn."    U.  S. 

Puccoon,  Tetterwort,  Indian  Paint;  Sanguinaire,  Fr.;  Blutwurzel,  G. 

Gen.  Ch.  Calyx  two-leaved.  Petals  eight.  Stigma  sessile,  two-grooved.  Capsule 
superior,  oblong,  one-celled,  two-valved,  apex  attenuated.  Receptacles  two,  filiform, 
marginal.  Nuttall. 

Sanguinaria  Canadensis.  Willd.  Sp.  Plant,  ii.  1140;  Bigelow,  A7n.  Med.  Bot. 
i.  75  ;  Barton,  Med.  Bot.  i.  31 ;  B.  &  T.  20.     The  bloodroot,  or,  as  it  is  sometimes 

*  A  fungus  growing  on  this  plant,  called  /"i(h<7m»  namhiict,  had  a  century  since  some  reputation  in 
Europe  as  a  refrigerant  in  ophthalmia,  and  has  recently  been  revived  as  a  remedy  in  the  same 
disease.  It  was  ascertained  by  Steckel,  an  apothecary  of  Northern  Germany,  to  have  nn  extraor- 
dinary power,  when  immersed  in  water,  of  absorbing  that  fluid,  so  as  to  increase  its  weight  seven- 
fold; and,  if  long  immersed,  it  is  capable  of  taking  up  from  9  to  12  times  its  weight.  It  has, 
besides,  the  property  of  retaining  the  nbsorbed  water  very  adhesively.  This  property  adapts  it 
admirably  to  the  local  treatment  of  conjunctivitis;  and  on  trial  it  has  boen  found  successful  where 
the  ordinary  applications  have  proved  fruitless.  (A^eiies  lieiiert.,  xiii.  476,  1864.) 
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called,  pitccoon,  is  an  herbaceous  or  perennial  plant.    The  root  (rhizome)  is  horizon- 
tal, abrupt,  often  contorted,  about  as  thick  as  the  finger,  two  or  three  inches  long, 
fleshy,  of  a  reddish  brown  color  on  the  outside,  and  brighter  red  within.     It  is  fur- 
nished with  numerous  slender  radicles,  and  makes  oflfsets  from  the  sides,  which  suc- 
ceed the    old   plant. 
From  the  end  of  the 
root  arise  the  scape 
and    leafstalks,   sur- 
rounded by  the  large 
sheaths  of  the  bud. 
These  spring  up  to- 
gether,    the     folded 
leaf  enveloping    the 
flower-bud,  and  roll- 
ing back  as  the  latter  ^ 
expands.     The   leaf, 
which  stands  upon  a                                                      '• 
long  channelled  peti-     ^^■^.^y-^^: 
ole,  is  reni  form,  some-    ^^Mii^ 
what     heart-shaped,                                  ^       •         . 

,        1     1   1      1  1  biinguiuaria,  truusverse  section. 

deeply  lobed, smooth, 

yellowish  green  on  the  upper  surface,  paler  or  glaucous  on  the  under,  and  strongly 
marked  by  orange-colored  veins.  The  scape  is  erect,  round,  and  smooth,  rising  from 
a  few  inches  to  a  foot,  and  terminating  in  a  single  flower.  The  calyx  is  two-leaved 
and  deciduous.  The  petals,  varying  from  seven  to  fourteen,  but  usually  about  eight 
in  number,  are  spreading,  ovate,  obtuse,  concave,  mostly  white,  but  sometimes  slightly 
tinged  with  rose  or  purple.  The  stamens  are  numerous,  with  yellow  filaments 
shorter  than  the  corolla,  and  orange  oblong  anthers.  The  germ  is  oblong  and  com- 
pressed, with  a  sessile,  persistent  stigma.  The  capsule  is  oblong,  acute  at  both  ends, 
two-valved,  and  contains  numerous  oval,  reddish  brown  seeds.  The  whole  plant  is 
pervaded  by  an  orange-colored  sap,  which  flows  from  every  part  wiien  broken,  but 
is  of  the  deepest  color  in  the  root.  The  bloodroot  is  one  of  the  earliest  and  most 
beautiful  spring  flowers  of  the  United  States ;  everywhere  growing  abundantly  in 
loose,  rich  soils,  and  shady  situations.  After  the  fall  of  the  flower,  the  leaves  con- 
tinue to  grow,  and,  by  the  middle  of  summer,  have  become  so  large  as  to  give 
the  plant  an  entirely  difierent  aspect.  Except  the  seeds,  all  parts  of  the  plant  are 
active. 

The  dried  root  is  in  pieces  from  one  to  three  inches  long,  from  a  quarter  to  half 
an  inch  ormore  in  thickness,  flattened,  faintly  annulated,  much  wrinkled  and  twisted, 
often  furnished  with  abrupt  ofi'sets  and  many  short  fibres,  of  a  reddish  brown  color 
externally,  with  a  spongy  uneven  fracture,  the  surface  of  which  is  at  first  bright 
orange,  or  whitish,  with  numerous  small  red  resin-cells,  but  becomes  of  a  dull  brown  by 
long  exposure.  The  color  of  the  powder  is  a  brownish  orange-red.  Sanguinaria 
has  a  faint  narcotic  odor,  and  a  bitterish  very  acrid  taste,  the  pungency  of  which 
remains  long  in  the  mouth  and  fauces.  It  yields  its  virtues  to  water  and  alcohol. 
The  late  Dr.  Dana,  of  New  York,  obtained  from  it  an  alkaloid,  denominated  by  him 
sanijfuinartne,  upon  which  the  acrimony,  and  perhaps  the  medical  virtues,  of  the  root 
depend.  It  may  be  procured,  according  to  Dana,  by  infusing  the  finely  powdered 
root  in  hot  water  or  diluted  hydrochloric  or  acetic  acid,  precipitating  with  water  of 
ammonia,  collecting  the  precipitated  matter,  boiling  it  in  water  with  pure  animal 
charcoal,  filtering  off  the  water,  treating  the  residue  left  upon  the  filter  with  alcohol, 
and  finally  evaporating  the  alcoholic  solution.  (Ann.  Lye.  of  Kat.  Hist.  New  York, 
11.  250.)  It  may  also  be  conveniently  procured  by  a  process  similar  to  that  em- 
ployed by  Probst  for  obtaining  chelerythrine  from  celandine.  This  consists'in  form- 
ing a  strong  ethereal  tincture  of  the  root,  passing  through  this  hydrochloric  acid 
gas,  drying  the  precipitated  hydrochlorate.  which  is  insoluble  in  ether,  dissolving  it 
in  hot  water,  filtering,  precipitating  by  ammonia,  drying  the  precipitate,  dissolving 
it  in  ether,  decolorizing  by  animal  charcoal,  precipitating  by  means  of  hydrochloric 
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acid  gas,  and  decomposing  the  hydrochlorate  as  before.  (Chem.  Gaz.,  i,  145.)  Dr. 
James  Schiel,  of  St.  Louis,  Missouri,  who  has  determined  the  identity  of  sangui- 
narine  with  chelerythrine,  gives  the  following  as  the  simplest  process  of  preparing 
either  alkaloid.  Digest  the  root  with  water  strongly  acidulated  with  sulphuric  acid, 
precipitate  with  ammonia,  dry  the  precipitate,  dissolve  it  in  ether,  treat  with  animal 
charcoal,  filter,  and  precipitate  with  sulphuric  acid  dissolved  in  ether.  A  pure  sul- 
phate is  thus  obtained,  which  may  be  decomposed  in  the  ordinary  method,  to  obtain 
the  alkaloid.  {Silliman^s  Journ.,  Sept.  1855.)  Sanguinarine  is  a  white  pearly  sub- 
stance, of  an  acrid  taste,  very  sparingly  soluble  in  water,  soluble  in  ether,  and  very 
soluble  in  alcohol.  With  the  acids  it  forms  salts  soluble  in  water,  all  of  whicli 
have  some  shade  of  red,  crimson,  or  scarlet,  and  form  beautiful  red  solutions.  They 
are  acrid  and  pungent  to  the  taste,  particularly  the  hydrochlorate  and  acetate. 
From  these  facts  it  would  appear  that  the  red  color  and  acrid  properties  of  the 
bloodroot  may  be  owing  to  the  presence  of  some  native  salt  of  sanguinarine,  which 
is  decomposed  by  ammonia  in  the  separation  of  the  alkaloid.  The  formula  of  san- 
guinarine is  Cj^Hj.NO^.  A  second  alkaloid  has  been  extracted  from  bloodroot  by 
Riegel,  and  was  named  by  him  porphi/roxine,  because  of  its  supposed  identity  with 
an  alkaloid  of  that  name  announced  by  Merck  as  present  in  opium.  The  name  is 
now  retained  for  the  alkaloid  of  sanguinaria.*  (^Chem.  Gaz.,iv.  198.)  Mr.  E.  S. 
Wayne,  of  Cincinnati,  has  discovered  a  third  alkaloid,  which  he  found  in  the  ether, 
after  the  precipitation  of  the  sulphate  of  sanguinarine  in  the  process  of  Dr.  Schiel. 
It  is  pale  red,  tasteless,  insoluble  in  water,  soluble  in  alcohol  and  ether,  and  unites 
with  hydrochloric  and  sulphuric  acids  to  form  crystallizable  compounds,  of  a  deep 
red  color.  {A.  J.  P.,  xxviii.  522.)  Dr.  Gibb  proposes  for  this  principle  the  name 
of  pucciiie.  According  to  that  writer,  bloodroot  contains,  besides  the  three  alka- 
loids referred  to,  chelidoni'c  acid,  fecula,  sujiar,  albumen,  resin,  fixed  oil,  gum,  ex- 
tractive, and  lignin.  (P.  J.  Tr.,  March,  1860.)  It  has  since  been  shown,  however, 
that  puccine  is  not  a  distinct  alkaloid,  but  sanguinarine  held  in  solution  by  resiu. 
The  virtues  of  the  root  are  said  to  be  rapidly  deteriorated  by  time.  Mr.  Thos.  M. 
Newbold  extracted  from  sanguinaria  a  non-volatile  liquid  acid  (sanc/ituiarinic  acid) 
(J..  J.  P.,  1866,  p.  496),  which  L.  C.  Hopp  has  shown  to  be  a  solution  of  impure 
citric  and  malic  acids. 

Medical  Properties  and  Uses.  Sanguinaria  is  an  acrid  emetic,  with  stimulant 
narcotic  powers.  In  small  doses  it  excites  the  stomach,  and  accelerates  the  circula- 
tion ;  more  largely  given,  it  produces  nausea  and  consequent  depression  of  the  pulse  ; 
and  in  the  full  dose  it  occasions  active  vomiting.  It  is  also  expectorant,  and  is  said 
to  be  emmenagogue.  The  eifects  of  an  overdose  are  violent  emesis,  a  burning  sen- 
sation in  the  stomach,  tormenting  thirst,  faintness,  vertigo,  dimness  of  vision,  and 
alarming  prostration.  (For  fatal  cases,  see  Am.  Journ.  of  Med.  Sci.,  N.  S.,  ii.  506.) 
Snuffed  up  the  nostrils,  bloodroot  excites  much  irritation,  attended  with  sneezing. 
Upon  fungous  surfaces  it  acts  as  an  escharotic.  It  has  been  used  in  various  dis- 
eases, but  is  at  present  very  rarely  employed,  except  as  a  stimulant  expectorant  in 
chronic  bronchitis,  or  in  the  advanced  stages  of  the  acute  disorder. 

The  emetic  dose  is  from  ten  to  twenty  grains  (0-65-r3  Gm.),  preferably  given 
in  pill,  in  consequence  of  the  great  irritation  of  throat  produced  by  the  powder 
when  swallowed.  The  expectorant  dose  is  from  one  to  five  grains  (0065-0'33  Gm.), 
repeated  more  or  less  frequently  according  to  the  effect  desired,  but  the  officinal 
tincture  is  better  than  the  crude  drug.  An  infusion  in  vinegar  has  been  employed 
advantageously  as  a  local  application  in  obstinate  cutaneous'affections.  Dr.  Stephens, 
of  Ceres,  New  York,  has  found  the  powder  useful  as  an  errhine,  in  coryza,  combined 

*  This  alkaloid  was  obtained  by  treating  the  root  with  water  acidulated  with  acetic  acid,  pre- 
cipitating the  sanguinarine  by  ammonia,  neutralizing  the  "  wash-water"  with  acetic  acid,  precipi- 
tating by  infusion  of  galls,  digesting  the  precipitate  previously  washed  and  dried  in  an  alcoholic 
solution  oj  potassa,  passing  carbonic  acid  through  the  solution,  and  distilling  off  the  alcohol.  The 
residue  was  exhausted  with  water,  the  liquid  evaporated,  and  what  remained  extracted  by  ether, 
which  yielded  it,  on  evaporation,  in  the  form  of  a  dirty  white  crystalline  mass.  By  dissolving 
this  in  alcohol,  decolorizing  with  .animal  charcoal,  and  crystallizing,  it  was  obtained  in  colorless 
tabular  crystals,  without  taste  or  smell,  very  sparingly  soluble  in  water,  more  readily  so  in  alco- 
hol, and  forming  with  the  acids  colorless,  bitter,  crystallizable  salts,  soluble  in  water.  (Chem.  Gaz., 
iv.  198.) 
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with  cloves  and  campbor.  (A'!  Y.  Journ.  of  Med.,  N.  S.,  iv.  358.)  Mixed  with 
chloride  of  zinc,  and  made  into  a  paste  with  flour  and  water,  it  has  been  used  by 
Dr.  J.  W.  Fell  as  a  local  remedy  in  cancer,  with  asserted  success. 

Dr.  Wm.  TuUy  found  the  alkaloid  sanguinarine,  in  large  doses,  to  produce  vertigo, 
dilatation  of  the  pupil,  a  haggard  expression  of  face,  nausea,  coldness  of  the  extremities, 
cold  sweats,  and  diminished  frequency  with  irregularity  of  the  pulse.  The  late  Prof. 
R:  P.  Thomas,  of  Philadelphia,  who  experimented  with  it  on  himself  and  others,  gave 
the  following  statement  of  its  powers.  In  doses  varying  from  one-twelfth  to  one- 
eighth  of  a  grain  (0-005-0-008  Gm.),  it  acted  as  an  expectorant,  without  disturbing 
the  stomach.  One-sixth  or  one-fourth  (0-01-0-016  Gm.)  of  a  grain,  given  every 
two  or  three  hours,  generally  produced  nausea,  and  sometimes  vomited.  Half  a 
grain  (003  Gm.)  in  solution,  given  at  intervals  of  ten  minutes,  almost  invariably 
vomited  after  the  second  or  third  dose.  Under  the  influence  of  one-eighth  or  one- 
sixth  (0-003-001  Gm.)  of  a  grain,  given  every  three  hours,  for  'two  days  or  more, 
the  pulse  was  generally  reduced  from  five  to  fifteen  beats  in  the  minute.  He  found 
no  alterative  effect,  and  none  of  any  kind  directly  upon  the  liver.  {^Proc.  of  Am. 
Med.  Assoc,  1863,  p.  219.) 

Off.  Prep.  Acetum  Sanguinariae,  U.  S.;  Extractum  Sanguinariae  Fluidum,  U.  S.; 
Tinctura  Sanguinariae,  U.  S. 

SANTALUM,  U.  S.    Bed  Saunders. 

(SiK'TA-LlM.) 

*'  The  wood  of  Pterocarpus  santalinus.  Linne.  (N^af.  Ord.  Leguminosae,  Papil- 
ionaceae.)"  U.  S.    "  The  wood  of  Ptferocarpus  santalinus.  Linn.    From  Ceylon."  JBr. 

Pterocarpi  Lignum,  Br.:  Red  Sandal  Wood;  Lignum  Santalinum  Rabrum ;  Santal  rouge,  Fr.; 
8aDielholz.  Rothes  Santelholz,  G. 

Gen.  Ch.  Calyx  five-toothed.  Legume  falcated,  leafy,  varicose,  girted  by  a  wing, 
not  gaping.     Seeds  solitary.    Willd. 

Pterocarpus  santalinus.  Willd.  Sp.  Plant,  iii.  906 ;  Woodv.  Med.  Bot.  p.  430,  t. 
156  ;  B.  d'  T.  82.  This  is  a  large  tree,  with  alternate  branches,  and  petiolate  ternate 
leaves,  each  simple  leaf  being  ovate,  blunt,  somewhat  notched  at  the  apex,  entire, 
veined,  smooth  on  the  upper  surface,  and  hoary  beneath.  The  flowers  are  yellow 
in  axillary  spikes,  and  have  a  papilionaceous  corolla,  of  which  the  vexillum  is  ob- 
cordate,  erect,  somewhat  reflexed  at  the  sides,  toothed  and  waved,  the  alae.  spreading 
with  their  edges  apparently  toothed,  and  the  carina  oblong,  short,  and  somewhat 
inflated.  The  tree  is  a  native  of  India,  attaining  the  highest  perfection  in  moun- 
tainous districts,  and  inhabiting  especially  the  mountains  of  Coromandel  and  Ceylon. 
It  is  said  that  it  is  everywhere  rare,  and  that  plantations  of  it  are  being  formed.  Its 
wood  is  the  officinal  red  saunders,  though  there  is  reason  to  believe  that  the  product 
of  other  trees  is  sold  by  the  same  name. 

The  wood  comes  in  roundish  or  angular  billets,  internally  of  a  blood-red  color, 
externally  brown  from  exposure,  compact,  heavy,  and  fibrous.  It  is  kept  in  the 
shops  in  the  state  of  small  chips,  raspings,  or  coarse  powder. 

Red  saunders  has  little  smell  or  taste.  It  imparts  a  red  color  to  alcohol,  ether, 
and  alkaline  solutions,  but  not  to  water;  and  a  test  is  thus  afforded  by  which  it  may 
be  distinguished  from  some  other  coloring  woods.  The  alcoholic  tincture  produces  a 
deep  violet  precipitate  with  ferrous  sulphate,  a  scarlet  with  mercuric  chloride,  and  a 
violet  with  the  soluble  salts  of  lead.  The  coloring  principle,  which  was  separated  by 
Pelletier,  and  called  by  him  santalin,  is  of  a  resinous  character,  scarcely  soluble  in 
cold  water,  more  so  in  boiling  water,  very  soluble  in  alcohol,  ether,  acetic  acid,  and 
alkaline  solutions,  but  slightly  in  the  fixed  and  volatile  oils,  with  the  exception  of 
those  of  lavender  and  rosemary,  which  readily  dissolve  it.  It  is  precipitated  when 
acids  are  added  to  the  infusion  of  the  wood,  prepared  with  an  alkaline  solution. 
Weyermann  and  Haeffely  have  found  it  to  possess  acid  properties,  and  give  it  the 
formula  Cj^H^p..  (Ann.  Ch.  und  Pharm.,  74,  p.  226.)  The  wood  has  no  medical 
virtues,  and  is  employed  solely  for  the  purpose  of  imparting  color. 
Off.  Prep.  Tinctura  Lavandulae  Compositus,  U.  S. 
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SANTONICA.  U.  S.,  Br.     Santoniea.     Levant  Wormseed. 

(SAN-TON 'I-CA.) 

"  The  unexpanded  flower-heads  of  Artemisia  maritima,  var.  Stechmanniana. 
Besser.  (Nat.  Ord.  Compositse.)"  U.  S.  "  The  unexpanded  flower-heads  of  an 
undetermined  species  of  Artemisia.     Imported  from  Russia."  Br. 

European  Wormseed;  Santonici  Semen,  Semen  Cynte,  Semen  Contra;  Flores  Cinse,  P.G.;  s. 
Sanctum ;  BarbotiHc,  Semeucine,  Fr.;  Wurmsamen,  Zittwersamen,  0. 

Artemisia  maritima  is  a  small  semi-shrubby  perennial,  from  whose  oblique, 
knotted  rootstalks  arise  numerous  leafy  shoots  and  flowering  stems.  The  glabrous 
and  woody  stems  bear  on  their  many  branches  numerous  small  (1  inch  long)  bi-  to 
multipiunatifid  leaves,  whilst  the  leaves  of  the  flowering  stems  are  very  minute, 
the  upper  ones  simple.  The  flower-heads  are  small,  numerous,  yV^^  of  an  inch  long, 
with  12  to  18  involucral  scales,  and  from  3  to  5  flowers.  The  plant  varies  very 
greatly,  and  several  species  have  been  made  out  of  its  varieties.  The  form  whose 
floral  buds  are  said  to  resemble  most  closely  the  commercial  drug  has  been  named 
A.  cina  by  Berg  and  Schmidt  (t.  29,  c),  and  A.  pauciflora  by  Weber.  Bentley 
&  Trimen,  157,  adopt  the  latter  name,  but  the  specific  distinctness  of  the  plant 
seems  very  doubtful.  European  wormseed  is  of  two  kinds ;  one  called  the  Aleppo, 
Alexandria^  or  Levant  wormseed,  the  other  Barhari/  wormseed.  The  former  is  sup- 
posed to  be  the  product  of  Artemisia  Contra,  which  grows  in  Persia,  Asia  Minor,  and 
other  parts  of  the  East.  It  consists  in  fact  not  of  the  seeds,  but  of  the  small  globular 
unexpanded  flowers  of  the  plant,  mixed  with  their  broken  peduncles,  and  with 
minute,  obtuse,  smooth  leaves.  It  has  a  greenish  color,  a  very  strong  aromatic  odor 
increased  by  friction,  and  a  very  bitter  disagreeable  taste.  The  Barhary  icormseed 
is  thought  by  some  to  be  derived  from  Artemisia  Judaica,  by  others  from  the  A. 
Sieberi  of  Besser  (A.  glomerata  of  Sieber),  and  from  A.  ramosa  (C.  Smith),  all  of 
which  grow  in  Palestine  and  Arabia.  It  consists  of  broken  peduncles,  having  the 
calyx  sometimes  attached  to  their  extremity.  The  calyx  is  also  sometimes  separate, 
consisting  of  very  small  linear  obtuse  leaflets.  The  flowers  are  wanting,  or  in  the 
shape  of  minute  globular  buds.  All  these  parts  are  covered  with  a  whitish  down, 
which  serves  to  distinguish  this  variety  from  the  wormseed  of  the  Levant.  It  is, 
moreover,  lighter  and  more  colored  than  the  latter.  Its  smell  and  taste  are  the  same. 
It  is  Levant'wormseed  which  is  the  santoniea  of  the  two  Pharmacopoeias.  It  is  oflBci- 
nally  described  as  "nearly  one-twelfth  of  an  inch  (2  mm.)  long,  oblong-ovoid,  obtuse, 
smooth,  somewhat  glossy,  grayish  green,  after  exposure  to  light,  brownish  green, 
with  an  involucre  of  about  eighteen,  closely  imbricated,  glandular  scales,  enclosing 
four  or  five  rudimentary  florets ;  odor  strong,  peculiar,  somewhat  camphoraceous ; 
taste  aromatic  and  bitter."  IT.  S. 

Wormseed  contains  a  volatile  oil,  but  it  owes  its  eflBciency  to  a  peculiar  principle 
called  santonin.*  (See  Santoninum.)  It  is  rarely  used  in  this  country  in  sub- 
stance. The  dose  is  from  ten  to  thirty  grains  (0-65-1  95  Gm.),  which  should  be  re- 
peated morning  and  evening  for  several  days,  and  then  followed  by  a  brisk  cathartic. 

Off,  Prep.  Santoninum. 

SANTONINUM.   U.S.,  Br.     Santonin. 

C15H18  O3;  246.  (sXN-TO-ni'NDM.)  CsoHisOs;  240. 

"  A  neutral  principle  prepared  from  Santoniea.     It  should  be  kept  in  dark, 
amber-colored  vials,  and  should  not  be  exposed  to  light."    U.  S. 
Santonine,  Fr.;  Santonin,  G. 

The  U.  S.  Pharmacopoeia  of  1880  very  properly  omits  a  process  for  the  prepara^ 
tion  of  Santonin.     The  process  of  U.  S.  P.  1870  will  be  found  below.f 

*  For  a  method  of  valuing  santoniea,  by  Dragendorff,  see  Proc.  A.  P.  A.,  xxvi.  229. 

f  "  Take  of  Santoniea,  in  moderately  coarse  ])ovi(ier,  forty-eiyht  trot/ounces;  Lime,  recently 
slaked,  and  in  fine  powder,  eighteen  troyounces ;  Animal  Charcoal,  in  fine  powder.  Diluted  Alcohol, 
Acetic  Acid,  Alcohol,  each,  a  sufficient  quantity.  Digest  the  Santoniea  and  Lime  with  twelve  pints 
of  Diluted  Alcohol  for  twenty-four  hours,  and  express.  Repeat  the  digestion  and  expression  twice 
with  the  residue,  using  the  same  quantity  of  Diluted  Alcohol.  Mix  the  tinctures,  and  reduce  the 
mixture  to  eight  pints  by  distilling  off  the  alcohol.  Then,  having  filtered,  and  evaporated  to  one- 
half,  gradually  add  Acetic  Acid  until  in  slight  excess,  stirring  during  the  addition,  and  set  the 
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"  Take  of  Santonica,  bruised,  one  pound  [avoirdupois]  ;  Slaked  Lime,  seven  ounces 
[avoird.]  ;  Hydrochloric  Acid  a  svfficienci/ ;  Solution  of  Ammouia  half  a  fluid- 
ounce ;  Rectified  Spirit  fourteen  fluidounces ;  Purified  Auimal  Charcoal  $ixft/ 
ffrains  ;  Distilled  Water  a  sufficiency.  Boil  the  Santonica  with  a  gallon  [Imperial 
measure]  of  the  Water  and  five  ounces  [avoird.]  of  the  Lime,  in  a  copper  or  tinned 
iron  vessel,  for  an  hour,  strain  through  a  stout  cloth,  and  express  strongly.  Mix  the 
residue  with  half  a  gallon  [Imp.  meas.]  of  the  Water  and  the  rest  of  the  Lime,  boU 
for  half  an  hour,  strain  and  express  as  before  Mix  the  strained  liquors,  let  them 
settle,  decant  the  fluid  from  the  deposit,  and  evaporate  to  the  bulk  of  two  pints  and 
a  half  [Imp.  meas.].  To  the  liquor  while  hot,  add,  with  diligent  stirring,  the 
Hydrochloric  Acid  until  the  fluid  has  become  slightly  and  permanently  acid,  and 
eet  it  aside  for  five  days  that  the  precipitate  may  subside.  Remove  by  skimming 
any  oily  matter  which  floats  on  the  surface,  and  carefully  decant  the  greater  part  of 
the  fluid  from  the  precipitate.  Collect  this  on  a  paper  filter,  wash  it  first  with 
cold  Distilled  Water  till  the  washings  pass  colorless  and  nearly  free  ftx)m  acid  re- 
action, then  with  the  Solution  of  Ammonia  previously  diluted  with  five  fluidounces 
of  the  Water,  and  lastly  with  cold  Distilled  Water  till  the  washings  pass  colorless. 
Press  the  filter  containing  the  precipitate  between  folds  of  filtering  paper,  and  dry  it 
with  a  gentle  heat.  Scrape  the  dry  precipitate  from  the  filter,  and  mix  it  with  the 
Animal  Charcoal.  Pour  on  them  nine  ounces  of  the  Rectified  Spirit,  digest  for  half 
an  hour,  and  boil  for  ten  minutes.  Filter  while  hot,  wash  the  charcoal  with  an 
ounce  of  boiling  Spirit,  and  set  the  filtrate  aside  for  two  days  in  a  cool  dark  place  to 
crystallize.  Separate  the  mother-liquor  from  the  crystals,  and  c-oncentrate  to  obtain 
a  further  product.  Collect  the  crystals,  let  them  drain,  redissolve  them  in  four 
ounces  of  boiling  Spirit,  and  let  the  solution  crystallize  as  before.  Lastly,  dry  the 
crystals  on  filtering  paper  in  the  dark,  and  preserve  them  in  a  bottle  protected  from 
the  light."  Br. 

By  the  U.  S.  process  of  1870,  which  was  taken  fit)m  Wittstein's  Pharmaceutical 
Ch-mistry.  the  santonica  is  first  exhausted  by  digestion  with  diluted  alcohol,  in  con- 
nection with  slaked  lime ;  the  latter  substance  being  employed  to  combine  with  the 
santonin,  and  remove  coloring  matter  which  might  subsequently  embarrass  the  pro- 
ceedings. The  tincture  thus  obtained,  having  been  reduced  by  the  distillation  of 
the  alcohol  to  little  more  than  an  aqueous  solution,  is  filtered  and  treated  with  acetic 
acid,  in  slight  excess,  by  which  the  santonin  is  separated  from  the  lime  which  holds 
it  in  solution,  and,  being  itself  insoluble,  is  gradually  deposited  in  a  crystalline 
state.  The  remainder  of  the  process  is  intended  simply  to  obtain  the  crystals  free 
from  coloring  matter,  and  otherwise  pure. 

The  British  process,  which  is  that  of  M.  Mialhe  somewhat  modified  {P.  J.  TV., 
June,  1864,  p.  635),  spares  the  expenditure  of  alcohol  in  the  exhaustion  of  the 
santonica,  by  boiling  it  originally  with  water  in  connection  with  lime,  and  differs 
also  from  the  preceding  in  precipitating  the  santonin  by  hydrochloric  instead  of 
acetic  acid.  The  purification  is  effiected  in  the  same  manner,  except  that  solution 
of  ammonia  is  employed  in  the  washing,  probably  to  remove  the  last  trace  of  acid- 
Wormseed  of  Aleppo  yields  from  12  to  1-4  per  cent,  of  santonin.  (Journ.  dePharm.j 
Mars,  1864,  p.  241.)  It  has  been  intimated  to  tis  that  the  large  manufacturers  of 
santonin,  abroad,  first  distil  off^  from  the  santonica  its  volatile  oil,  which  has  some 
commercial  value  in  Europe  ;  and  that  the  process  for  preparing  santonin  is  probably 
facilitated  thereby,  in  consequence  of  an  affinity  of  the  oil  for  the  santonin,  which 
may  render  it  more  difficult  of  purification. 

Properties.  Santonin  is  in  "  colorless,  shining,  flattened,  prismatic  crystals,  not 
altered  by  exposure  to  air,  but  turning  yellow  on  exposure  to  light ;  odorless  and 
nearly  tasteless  when  first  placed  in  the  mouth,  but  afterward  bitter,  and  having  a 

whole  aside  for  forty -eight  hoars.  Place  the  resoltiog  crystalline  mass  npon  a  fannel  loosely  stopped, 
vofh  it  with  water,  and  dry  it,  .  Xext,  boil  the  dry  residue  with  ten  times  its  weight  of  Alcohol, 
and  having  digested  the  tincture  for  several  hoars  with  Animal  Charcoal,  filter  it  while  hot,  and 
add  saScient  hot  Alcohol,  through  the  filter,  to  wash  the  Charcoal  thoroughly  ;  then  set  it  aside 
iu  a  dark  place  to  crystallize.  Lastly,  dry  the  crvstalj  on  biboloos  paper  in  the  dark,  and  keep 
them  in  a  well-stopped  bottle,  protected  from  the  light.  By  eTsporatiitg  the  mother-water,  more 
crystals  may  be  obtained."  V.  S.  1870. 
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neutral  reaction.  Nearly  insoluble  in  cold  water  ;  soluble  in  250  parts  of  boiling 
water,  in  40  parts  of  alcohol  at  15°  C  (59°.  F.),  and  in  3  parts  of  boiling  alcohol ; 
also  soluble  in  160  parts  of  ether,  in  4  parts  of  chloroform,  and  in  solutions  of  the 
alkalies.  The  alcoholic  and  ethereal  solutions  have  an  intensely  bitter  taste.  When 
heated  to  170°  C.  (338°  F.),  Santonin  melts,  and  forms,  if  rapidly  cooled,  an  amor- 
phous mass  which  instantly  crystallizes  on  coming  in  contact  with  a  minute  quan- 
tity of  one  of  its  solvents.  At  a  higher  temperature  it  sublimes,  partly  unchanged, 
in  dense,  white,  irritating  vapors,  and  is  finally  wholly  dissipated.  With  alcoholic 
solution  of  potassa,  Santonin  yields  a  scarlet-red  liquid,  which  gradually  becomes 
colorless.  From  its  solution  in  alkalies  it  is  completely  precipitated  by  supersatu- 
rating with  an  acid.  Its  solution  in  cold,  concentrated  sulphuric  acid  is  at  first 
colorless,  then  turns  yellow,  red,  and  brown.  If  water  be  added,  immediately  after 
it  is  dissolved  in  sulphuric  acid,  it  is  completely  precipitated,  and  the  supernatant 
liquor  is  not  altered  upon  the  addition  of  test-solution  of  bichromate  of  potassium, 
or  of  iodide  of  mercury  and  potassium  (abs.  of  alkaloids)."  U.  S.  The  air  has  no 
eflPect  upon  it,  but  it  becomes  yellow  on  exposure  to  sunlight.  According  to  M. 
Sestini,  the  santonin  is  changed,  through  the  influence  of  light,  into  formic  acid,  an 
uncrystallizable  substance  much  more  soluble  in  alcohol  and  ether  than  santonin 
itself,  which  he  calls  photosantonic  acid,  and  a  red  resinous  substance.  If  the  san- 
tonin be  in  alcoholic  solution,  after  several  months  of  exposure  to  sunlight,  it  is 
changed  into  the  ethyl  ether  of  photosantonic  acid,  C,jHj30^(CjH.)2.  In  its  rela- 
tions to  polarized  light  it  is  very  strongly  laevogyrate,  and  retains  this  property  with 
acids,  though  losing  it  entirely  when  combined  with  salifiable  bases.  (Buignet,  Journ. 
de  Pharm.,  Janv.  1862,  p.  26.)  When  warmed  with  alkalies,  santonin  is  changed 
into  monobasic  santoninic  acidy  CjjH^qO^,  while  concentrated  baryta-water  changes  it 
on  prolonged  boiling  into  the  isomeric  suntonic  acid.  When  santonin  is  heated  with 
zinc-dust,  it  yields  santonol,  Cyll^fi.  Under  the  influence  of  sulphuric  acid  and 
heat,  it  was  said  to  be  resolved  into  glucose  and  a  new  body,  for  which  the  name  of 
santoniretin  has  been  proposed,  and  was  consequently  supposed  to  rank  with  the 
glucosides.  (Kosmann,  Journ.  de  Pharm.,  Aout,  1860,  p.  81.)  Schmidt  {Journ. 
de  Pharm.,  4e  ser.,  iii.  394)  disproved  the  previously-accepted  fact  that  santonin 
was  a  glucoside;  but  Hesse  {Deut.  Chem.  Ges.  Ber.,  vi.  1280)  found  santonin  to 
be  the  anhydride  of  santoninic  acid,  and  prepared  this  acid  by  adding  an  excess  of 
diluted  hydrochloric  acid  to  an  aqueous  solution  of  the  sodium  salt,  and  adding  ether, 
from  which  the  acid  may  be  recovered  by  evaporation.  When  santoninic  acid  is 
heated  to  120°  C.  (248°  F.),  it  is  resolved  into  santonin  and  water.  It  has  a 
strongly  acid  reaction,  and  decomposes  sodium  and  calcium  carbonate.  (See  Sodii 
Santoninas.^ 

Medical  Properties  and  TJses.  The  symptoms  of  poisoning  by  santonin  are 
giddiness,  mental  apathy  or  stupor,  great  paleness  and  coldness  of  the  surface, 
vomiting,  profuse  sweating,  trembling,  mydriasis,  and  finally  loss  of  consciousness, 
with  convulsions,  often  violent  and  accompanied  by  opisthotonos  and  emprosthoto- 
nos,  and  failure  of  respiration.  Xanthopsia  is  an  early  and  characteristic  symptom. 
All  objects  appear  discolored,  generally  yellow,  but  frequently  also  green,  and  some- 
times blue.  At  the  same  time  the  urine  is  tinged  of  a  yellow  or  green  color  ;  and 
so  rapidly  does  the  santonin  pass,  that  the  change  of  color  in  the  urine  has  been 
observed  at  the  end  of  16  minutes.*  {Journ.  de  Pharm.,  Aout,  1863,  p.  161.) 
These  efi^ects  are  probably  due  to  the  presence  of  santonin  in  the  aqueous  humor 
and  the  urine.  In  regard  to  the  minimum  fatal  dose,  two  grains  are  said  to  have 
killed  a  feeble  child  five  years  old,  and  one  six  or  seven  years  old  is  said  to  have 
been  destroyed  by  six  grains  of  the  acid,  after  suffering  from  haematuria  {Bull. 
Therap.,  Ixxiv.  362)  ;  four  grains  produced  very  serious  symptoms  in  a  child  four 
years  old.  {P.  J.  Tr.,  ix.  696.) 

The  santoninates  are  inferior  to  santonin,  being  more  soluble ;  for  the  same  reason 

*  According  to  Dr.  "Walter  G.  Smith,  the  yellow  color  imparted  to  urine  hy  santonin  is  distin- 
guished from  that  produced  by  other  substances  by  becoming  purplish  red  on  the  addition  of  am- 
monia or  other  alkali.  (P.J.  Tr.,  Dec.  1870,  p.  528.)  For  researches  upon  the  character  of  the 
urinary  coloring  matter,  consult  the  same  paper. 
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the  principle  is  preferable  in  its  natural  crystalline  form  to  the  powder.  Santonin 
is  best  administered  in  the  form  of  lozenges  made  with  sugar  and  tragacanth  (formula, 
A.  J.  jP.,  vi.  124),  which,  if  the  unbroken  crystals  are  used,  can  be  rendered  very 
pleasant  to  the  taste,  so  that  children  will  eat  them  as  candy.  The  dose  of  santonin 
for  an  adult  is  two  to  four  grains  (0'13  to  0*26  Gm.)  ;  lor  a  child  two  years  old, 
one-fourth  to* one-half  grain  (0016  to  0-03  Gm.). 

SAPO.  U.S.     Soap. 

(Si'PO.) 

"  Soap  prepared  from  soda  and  olive  oil."  U.  S.     "  Soap  made  with  olive  oil  and 
soda."  Br. 
Sapo  Duras,  Br.;  Saron,  Savon  blanc,  Fr.;  Oel-Sodaseife,  Seife,  G./  Sapone  duro,  It.;  Xabon,  Sp. 

SAPO  MOLLIS.  Br.    Soft  Soap. 

(SA'PO  MOL'LIS.) 

"  Soap  made  with  olive  oil  and  potash."  £r. 

Savon  mou,  Savon  vert,  Savon  a  Base  de  Potasse,  Fr.;  Schmierseife,  Kaliseife,  G. 

Soaps  embrace  all  those  compounds  which  result  from  the  reaction  of  salifiable 
bases  with  fats  and  oils.  Fats  and  oils,  as  has  been  explained  under  the  titles  Adeps 
and  Olea,  consist  generally  of  three  principles,  two  solid,  differing  in  fusibility,  called 
stearin  and  palmitin,  and  one  liquid,  called  olein,  of  which  there  are  two  varieties. 
Stearin  is  found  most  abundantly  in  fats  which  are  firm  and  solid,  as  suet  and  tallow  ; 
and  palmitin  and  olein  in  the  oils.  When  the  fats  and  oils  undergo  saponijication 
by  reaction  with  a  salifiable  base,  these  three  principles  are  decomposed  into  oily 
acids  peculiar  to  each,  discovered  by  Chevreul,  and  called  stearic,  palmitic,  and  oleic 
acids,  which  unite  with  the  base  to  form  the  soap,  and  into  a  sweet  principle  not 
sapouifiable,  called  glycerin,  which  is  set  free.  Hence  it  follows  that  stearin  is  a 
stearate,  palmitin  a  palmitate,  and  olein  an  oleate  of  glyceryl,  CjH5,  the  radical  of 
the  triatomic  alcohol  glycerin,  CjHj(0H)3,  and  that  the  fats  and  oils  are  mixtures 
of  these  three  oily  salts.  Hence,  also,  it  is  obvious  that  soaps  are  mixed  stearates, 
palmitates,  and  oleates  of  various  bases.  Stearic  acid,  CjgHjgOj,  is  a  firm  white 
solid,  like  wax,  fusible  at  692°  C.  (157°  F.),  greasy  to  the  touch,  pulverizable, 
soluble  in  alcohol,  very  soluble  in  ether,  but  insoluble  in  water.  In  the  impure  state 
it  is  used  as  a  substitute  for  wax  in  making  wax  candles.  Palmitic  acid,  CjgHj^Oj, 
forms  a  white  scaly  mass,  and  melts  at  62°  C.  (143-6°  F.).  Oleic  acid,  CigH^Oj, 
is  an  oily  liquid,  insoluble  in  water,  soluble  in  alcohol  and  ether,  lighter  than  water, 
crystallizable  in  needles  a  little  below  0°  C.  (32°  F.),  and  having  a  slight  smell  and 
pungent  taste.  (See  Acidum  Oleicum.)  Glycerin  is  described  under  a  separate  head. 
(See  Gli/cerina.) 

Soaps  are  divided  into  the  soluble  and  the  insoluble.  The  soluble  soaps  are  combi- 
nations of  the  oily  acids  with  soda,  potassa,  and  ammonia  ;  the  insoluble  consist  of  the 
same  acids  united  with  earths  and  metallic  oxides.  It  is  the  soluble  soaps  only  that 
are  detergent,  and  to  which  the  name  soap  is  usually  applied.  Several  of  the  in- 
soluble soaps  are  employed  in  pharmacy ;  as,  for  example,  the  soap  of  the  monoxide 
of  lead,  or  lead  plaster,  and  the  soap  of  lime,  or  lime  liniment.  (See  Emplastrum 
Plumbi  and  Linimentum  C'alcis.)  The  two  officinal  soaps,  here  described,  are  of  the 
soluble  kind.  One  is  a  soda  soap,  made  with  olive  oil  (Castile  soap),  the  other  a  po- 
tassa soap  (soft  soap),  whilst  green  soap,  recently  made  officinal,  will  be  treated  of  in 
a  separate  article.  (See  Sajjo  Viridis.)  The  soap  of  ammonia  is  noticed  elsewhere. 
(See  Linimentum  Ammonise.) 

The  consistency  of  the  fixed  alkaline  soaps  depends  partly  on  the  nature  of  the 
oil  or  flit,  and  partly  on  the  alkali  present.  Soaps  are  harder  the  more  stearate 
and  palmitate  they  contain,  and  softer  when  the  oleate  predominates ;  and,  as  re- 
spects the  alkali  present,  they  are  harder  when  formed  with  soda,  and  softer  when 
containing  potassa.  Hence  it  is  that  of  pure  soaps,  considered  as  salts,  stearate  of 
sodium  is  the  hardest  and  least  soluble,  and  oleate  of  potassium  the  softest  and  most 
soluble. 
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Preparation.  The  following  is  an  outline  of  the  process  for  making  soap.  The 
oil  or  lilt  is  boiled  with  a  solution  of  caustic  alkali,  until  the  whole  forms  a  thick 
mass,  which  can  be  drawn  out  into  long  clear  threads.  After  the  soap  is  completely 
formed,  the  next  step  is  to  separate  it  from  the  excess  of  alkali,  the  glycerin,  and 
redundant  water.  This  is  effected  by  adding  common  salt,  or  a  very  strong  alka- 
line lye,  in  either  of  which  the  soap  is  insoluble.  The  same  end  may  be  attained 
by  boiling  down  the  solution  until  the  excess  of  alkali  forms  a  strong  alkaline  solu- 
tion, which  acts  the  same  part  in  separating  the  soap  as  the  addition  of  a  similar 
solution.  As  soon  as  the  soap  is  completely  separated,  it  rises  to  the  surface ;  and, 
when  it  has  ceased  to  froth  in  boiling,  it  is  ladled  out  into  wooden  frames  to  congeal, 
after  which  it  is  cut  into  bars  by  means  of  a  wire.  The  soap,  as  first  separated,  is 
called  grain  soap.  It  may  be  purified  by  dissolving  it  in  an  alkaline  lye,  and  sepa- 
rating it  by  common  salt.  During  this  process  the  impurities  subside,  and  the  soap 
combines  with  more  water  ;  and  hence  it  becomes  weaker,  although  purer  and  whiter. 
If  the  grain  soap  is  not  purified,  it  forms  marbled  soap  ;  the  colored  streaks  arising 
principally  from  an  insoluble  soap  of  oxidized  iron.  Sometimes  the  marbled  appear- 
ance is  produced  by  adding  to  the  soap,  as  soon  as  it  is  completely  separated,  a  fresh 
portion  of  lye,  and  inmiediately  afterwards  a  solution  of  sulpiiate  of  iron.  The  black 
oxide  of  iron  is  precipitated,  and  gives  rise  to  dark-colored  streaks,  which,  by  ex- 
posure to  the  air,  become  red  in  consequence  of  the  conversion  of  the  black  oxide  into 
the  sesquioxide  of  iron.  When  toilet  soap  is  required,  the  grained  soap,  or,  as  it  is 
sometimes  called,  boiled  soap,  is  often  reiuelted,  perfumed,  and  worked  over  by  the 
processes  of  milling ^ 'plaiting ^  and  moulding,  whereby  the  soap  is  brought  into  the  de- 
sired shape  for  popular  use.  The  cold  process  is  also  used,  and  is  preferred  by  many 
because  of  its  simplicity  and  economy.  The  following  (from  A.  J.  P.,  Nov.  1880) 
affords  a  good  illustration  of  the  metjjod.  A  good  hard  soap  can  be  easily  produced 
if  4  pounds  of  olive  or  sweet  almond  oil  be  mixed,  with  2  pounds  of  soda  lye,  of  the 
strength  36°  Baume,  and  stirred  until  of  the  consistence  of  thick  paste,  when  it 
should  be  poured  into  moulds,  covered  by  several  folds  of  muslin,  and  kept  in  a 
warm  room  for  20  hours.  By  this  treatment  the  process  of  saponification  is  com- 
plete. When  these  materials  are  first  mixed,  the  temperature  of  the  mass  rises,  and 
in  order  to  effect  the  entire  union  of  ingredients  so  as  to  form  the  soap  it  is  necessary 
that  the  heat  thus  generated  should  be  maintained  for  some  time :  hence  the  neces- 
sity for  covering  the  moulds  and  keeping  them  in  a  warm  room.  It  is  desirable  to 
use  oil  that  is  slightly  rancid,  or,  if  free  from  rancidity,  to  add  about  10  per  cent. 
of  oil  that  has  become  so.  Oil  that  is  perfectly  sweet  requires  two  or  three  days  to 
effect  saponification.  Soap  thus  made  is  as  hard  and  dry  after  a  few  days  as  that 
article  generally  is  when  several  years  old  when  made  in  the  usual  manner.* 

*The  following  very  practical  process  is  by  W.  J.  Menzies.  {Chemist  and  Druggist,  Aug.  ISSO.) 
On  the  Mann/actnre  of  Soap  in  small  Quantities  without  Boiling.  Take  exactly  10  lbs.  of  double- 
refined  98  ])er  cent,  caustic-soda  powder  (Greenbank),  put  it  in  any  can  or  jar  with  45  lbs.  {4J  gal- 
lons) of  water,  stir  it  once  or  twioe,  when  it  will  dissolve  immediately  and  become  quite  hot;  let  it 
stand  until  the  lye  thus  made  is  cold.  Weigh  out  and  place  in  any  convenient  vessel  for  mixing, 
exactly  75  lbs.  of  clean  grease,  tallow,  or  oil  {not  mineral  oil).  If  grease  or  tallow  be  used,  melt  it 
slowly  over  the  fire  until  it  is  liquid  and  just  warm, — say  temperature  not  over  37'7°  C.  (100°  F.). 
If  oil  be  used,  no  heating  is  required.  Pour  the  lye  slowly  into  the  melted  grease  or  oil  in  a  small 
stream  continuously,  at  the  same  time  stirring  with  a  flat  wooden  stirrer  about  three  inches  broad  ; 
continue  gently  stirring  until  the  lye  and  grease  are  thoroughly  combined  and  in  appearance  like 
honey.  Do  not  stir  too  long,  or  the  mixture  will  separate  itself  again.  The  time  required  varies 
somewhat  with  the  weather  and  the  kind  of  tallow,  grease,  or  oil  used  :  from  15  to  20  minutes  will 
be  enough.  When  the  mixing  is  completed,  pour  off  the  liquid  soap  into  any  old  square  box  for  a 
mould  sufficiently  large  to  hold  it,  previously  dampening  the  sides  with  water  so  as  to  prevent  the 
soap  sticking.  Wrap  up  the  box  <well  with  old  blankets,  or,  better  still,  put  it  in  a  warm  place 
uutil  the  next  day,  when  the  box  will  contain  a  block  of  130  lbs.  of  soap,  which  can  afterwards  be 
cut  up  with  a  wire.  Remember  the  chief  points  in  the  above  directions,  which  must  be  exactly  fol- 
lowed. The  lye  must  be  allowed  to  cool.  If  melted  tallow  or  grease  be  used,  it  must  not  be  more 
than  warm.  The  exact  weights  of  double-refined  98  per  cent,  powdered  caustic  soda  and  tallow  or 
oil  must  be  taken  ;  also  the  lye  must  be  stirred  into  the  grease,  not  grease  or  oil  added  to  the  lye. 
If  the  grease  or  tallow  used  be  not  clean  or  contains  sail,  it  must  be  "rendered,"  or  ])urified,  pre- 
vious to  use,  that  is  to  say,  boiled  with  water,  and  allowed  to  become  hard  again  to  throw  out  the 
impurities.  Any  salt  present  will  spoil  the  whole  operation  entirely,  but  discolored  or  rancid  grease 
or  tallow  is  just  as  good  as  fresh  for  soap-making  purposes. 

If  the  soap  turn  out  streaky  and  uneven,  it  has  not  been  thoroughly  mixed.     If  very  sharp  to 


I 


PART  I.  Sapo. — Sapo  Mollis.  1275 

The  officinal  soap  (Sapo,  IT.  S.;  Sapo  Duras,  Br.')  is  an  olive  oil  soda  soap,  made 
oa  the  same  general  plan  as  that  just  explained. 

Common  Soap  is  also  a  soda  soap  ;  but,  instead  of  olive  oil,  it  contains  concrete 
animal  oil.  This  soap  corresponds  with  the  white  soap  of  northern  European  coun- 
tries and  of  the  United  States,  and  is  formed  usually  from  barilla  and  tallow.  In 
Scotland  it  is  manufactured  from  kelp  and  tallow.  It  was  introduced  into  the 
U.  S.  Pharmacopoeia  of  1860  as  the  only  proper  soap  for  making  opodeldoc;  but, 
as  this  preparation  was  discarded,  this  variety  of  soap  was  dismissed  along  with  it. 

Soft  Soap  (Sapo  Mollis,  Br.)  is  prepared  on  the  same  general  principles  as  hard 
soap ;  potash  being  employed  as  the  alkali,  and  a  fatty  matter,  rich  in  olein,  as  the 
oil.  The  French  soft  soap  is  made  with  the  seed  oils,  such  as  rape-seed,  hemp- 
seed,  etc. ;  the  Scotch  and  Irish,  with  fish-oil  and  some  tallow ;  and  our  own,  with 
refuse  fat  and  grease.  A  lye  of  wood-ashes  is  the  form  of  potash  usually  employed. 
In  forming  this  soap  it  is  necessary  that  it  should  continue  dissolved  in  the  alkaline 
solution,  instead  of  being  separated  from  it.  Hence  soft  soap  is  a  soap  of  potassa, 
completely  dissolved  in  the  solution  of  its  alkali,  which  is  consequently  present  in 
excess.  A  soap  of  potassa  is  sometimes  made  with  a  view  to  its  conversion  into  a 
soda  soap.  This  is  efiected  by  the  addition  of  an  equivalent  quantity  of  common 
salt,  which,  b}'  double  composition,  generates  a  soap  of  soda,  and  chloride  of  potassium 
in  solution.  After  this  change  is  effected,  a  further  addition  of  salt  separates  the  soda 
soap  formed.  Soft  soap  is  said  to  be  largely  adulterated  in  France  with  starch, 
which  very  much  improves  its  appearance.  The  fraud  may  be  instantly  detected  by 
means  of  the  microscope.  {Jotirii.  de  Pharm.,  4e  ser.,  v.  179.) 

Besides  the  officinal  soaps  of  the  U.  S.  and  Br.  Pharmacopoeias,  there  are  many 
other  varieties,  more  or  less  used  for  medicinal  or  economical  purposes.  The  offici- 
nal soap  of  the  French  Codex  (1837),  called  amygdaline  soap  {almond  oil  soap),  is 
formed  of  caustic  soda  and  almond  oil,  and  is  directed  to  be  kept  for  two  mouths 
exposed  to  the  air  before  being  used.  Sfarkey's  soap,  also  officinal  in  the  Codex, 
is  prepared  by  uniting,  by  trituration,  equal  parts  of  carbonate  of  potassium,  oil  of 
turpentine,  and  Venice  turpentine.  Beef's  marroic  soap  is  a  fine  animal  oil  soap, 
also  included  in  the  French  standard  of  pharmacy.    Windsor  soap  is  a  scented  soda 

the  taste,  too  much  soda  has  been  taken.  If  soft,  mild,  and  greasy,  too  little  soda  has  been  used. 
In  either  case  it  must  now  be  thrown  into  a  pan,  and  brought  to  a  boil  with  a  little  more  water.  In 
the  first  case  boiling  is  all  that  is  necessary  ;  in  the  other  instances  a  very  little  oil  era  very  little 
more  of  the  double-refined  powdered  caustic  soda  must  be  added  to  the  water.  These  things  will 
never  happen,  however,  if  the  directions  are  exactly  followed,  and  after  the  soap  has  been  made 
several  times  with  the  experience  thus  gained,  the  process  is  extremely  easy,  and  the  result  will  be 
alwaj's  a  good  batch  of  soap.  Beef  tallow  makes  the  hardest  soap,  mutton  fat  a  rather  softer  soap; 
of  oils,  cotton-seed  is  the  cheapest  and  best,  but  the  soap  is  much  softer,  lathering  very  freely  in- 
deed. Ordinary  household  fat  or  dripping  will  make  a  nice  soap,  and  in  many  places  can  be  obtained 
at  a  verj"  trifling  cost  and  in  exchange  for  goods  sold.  Such  grease,  however,  vamX  be  carefully 
examined  for  salt,  which  it  often  contains.  It  will  be  evident  that  any  smaller  quantity  of  soap 
can  be  made  at  a  time,  according  to  the  above  directions,  by  taking  the  ingredients  in  exact  pro- 
portion. It  is  not  advisable  to  make  more  than  double  the  quantity  prescribed,  as  it  is  difficult  to 
work  more  by  band.  By  making  successive  batches,  however,  a  single  person  can  make  two  tons  of 
soap  in  a  day  simply  with  apparatus  (pans,  etc.)  obtainable  in  any  household. 

By  adding  a  few  drops  of  essential  oil  just  when  the  mixing  is  completed,  a  toilet  soap  is  pro- 
duced. Oil  of  mirbane  (artificial  almond  oil)  is  the  che-.ipest,  but  the  perfume  is  not  nearly  so 
pleasant  as  real  almond  oil,  citronella,  or  oil  of  cloves.  If  made  with  clean  grease  or  tallow  or  light- 
colored  oil,  the  soap  produced  is  quite  white. 

Sometimes  a  little  coloring  matter  will  make  soap  sell  better,  although  of  no  better  quality. 
Half  an  ounce  of  bichromate  of  potash  dissolved  in  the  /»/<?  will  give  a  green  color;  1  lb.  of  palm  oil 
melted  with  the  tallow  or  oil,  a  yellow  color ;  or  a  good  brown  can  be  got  by  burning  i  lb.  of  sugar 
in  a  saucepan  until  black,  then  dissolving  it  in  a  pint  of  water,  and  adding  it  to  the  melted  tallow 
before  mixing. 

A  reel/  cheap  and  good  jelly  soft  soap  can  be  made  with  the  above  soap.  Take  5  lbs.  of  the  hard 
soap,  crush  it  down  or  cut  it  up  into  as  small  pieces  as  possible  :  put  this  into  a  pan  or  boiler  with 
10  gallons  of  water  if  a  strong  hard  tallow  soap;  if  an  oil  soap,  only  half  the  quantity  of  water  (5 
gallons)  ;  just  bring  it  to  a  boil,  and  stir  well,  to  thoroughly  dissolve  all  the  pieces  of  hard  soap  ; 
pour  or  ladle  it  into  any  can,  tub,  or  barrel  that  is  tight,  and  le.ave  it  to  cool  for  two  or  three  days. 
This  will  give  about  SO  lbs.  of  jelly  soft  soap  at  an  exceedingly  small  cost.  Of  course,  if  made  from 
colored  and  scente<l  hard  soap  it  will  be  a  colored  and  scented  jelly  soap.  This  is  a  good  way  of^ 
workiug  up  the  scraps  and  bits  of  soap  after  cutting  up.  It  can  be  sold  with  a  good  profit  at  a  very 
low  figure,  and  often  as  a  substitute  for  regular  soft  soap.  It  is  a  rery  different  article,  however, 
from  a  real  potash  soft  soap,  which  should  invariably  be  used  for  washing  woollens.  It  is  possible  to 
produce  this  real  potash  soft  soap  in  the  cold  by  a  process  somewhat  similar  to  the  above. 
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soap,  made  of  one  part  of  olive  oil  and  nine  parts  of  tallow.  Eau  de  luce  {aqua 
lucise)  is  a  kind  of  liquid  soap,  formed  by  mixing  a  tincture  of  oil  of  amber  and  bal- 
sam of  Gilead  with  water  of  ammonia.  Transparent  soap  is  prepared  by  saponify- 
ing kidney  fat  with  soda  free  from  foreign  salts,  drying  the  resulting  soap,  dissolving 
it  in  alcohol,  filtering  and  evaporating  the  solution,  and  running  it  into  moulds  when 
sufficiently  concentrated.  The  soap  is  yellow  or  yellowish  brown,  and  preserves  its 
transparency  after  desiccation.  The  German  transparent  soap  always  contains  a  large 
quantity  of  cocoanut-oil  soap.  Palm  soap  is  prepared  from  soda  and  palm  oil,  to 
which  tallow  is  added  to  increase  its  firmness.  If  it  be  wanted  white,  the  palm  oil 
may  be  bleached  by  heat,  bichromate  of  potassium  with  sulphuric  acid,  chlorine, 
or  exposure  to  the  sun.  Tiiis  soap  has  a  yellowish  color,  and  the  agrepable  odor  of 
violets  derived  from  the  oil.  Soap  halls  are  prepared  by  dissolving  soap  in  a  little 
water,  and  then  forming  it  with  starch  into  a  mass  of  the  proper  consistence.  Coni' 
mon  yellow  soap  {rosin  soap)  derives  its  peculiarities  from  an  admixture  of  rosin 
and  a  little  palm  oil  with  the  tallow  employed ;  the  oil  being  added  to  improve  its 
color.  Silicate  of  sodium  has,  to  some  extent,  been  substituted  for  rosin,  as  more 
economical.  (J..  J.  P.,  1863,  p.  466.)  Large  quantities  of  lard  oil  (nearly  pure 
olein)  are  manufactured  into  soap.* 

All  the  varieties  of  soap,  except  a  few  of  the  fancy  sort,  and  the  olive  oil  soaps, 
are  manufactured  in  the  United  States.  The  latter  are  imported  from  France,  Italy, 
and  Spain. 

Properties.  Soap,  whatever  may  be  its  variety,  has  the  same  general  properties. 
Its  aspect  and  consistence  are  familiar  to  every  one.  Its  smell  is  peculiar,  and  its  taste 
slightly  alkaline.  It  is  somewhat  heavier  than  water,  and  therefore  sinks  in  that 
liquid.  Exposed  to  heat  it  quickly  fuses,  swells  up,  and  is  decomposed.  It  is  solu- 
ble in  water,  and  more  readily  in  hot  than  in  cold.  Potassa  soaps  and  those  contain- 
ing oleic  acid  are  far  more  soluble  than  the  soda  soaps,  especially  those  in  which  the 
stearates  and  pulmitates  predominate.  Acids,  added  to  an  aqueous  solution  of  soap, 
combine  with  the  alkali,  and  set  free  the  oily  acids,  which,  being  diffused  through 
the  water,  give  it  a  milky  appearance.  Its  decomposition  is  also  produced  by  me- 
tallic salts,  which  invariably  give  rise  to  insoluble  soaps.  Soap  is  soluble  in  cold, 
and  abundantly  in  boiling  alcohol.  This  solution  constitutes  the  tincture  of  soap, 
and  forms  a  very  convenient  test  for  discovering  lime  in  natural  waters.  As  the 
tincture  sometimes  gelatinizes,  it  is  proposed  by  M.  Bjorklund  to  remedy  this  incon- 
venience by  employing  soap  in  the  nascent  state,  that  is,  containing  a  large  propor- 
tion of  water.  (Journ.  de  Fharm.,  4e  ser.,  ii.  179,  1865.)  The  efficacy  of  soap  as 
a  detergent  depends  upon  its  power  of  rendering  grease  and  other  soiling  sub- 
stances soluble  in  water,  and  therefore  capable  of  being  removed  by  washing.  The 
chief  adulterations  in  soap  are  lime,  gypsum,  heavy  spar,  steatite,  and  pipe-clay. 
When  adulterated  with  these  substances,  it  will  not  be  entirely  soluble  in  alcohol. 
According  to  Dr.  Riegel,  glue  is  an  occasional  adulteration  in  Spanish  soap,  discov- 
erable also  by  its  insolubility  in  alcohol.  The  same  impurity  is  sometimes  found 
in  other  soaps.  Soap  is  officinally  described  as  "  a  white  or  whitish  solid,  hard,  yet 
easily  cut  when  fresh,  having  a  slight  peculiar  odor  free  from  rancidity,  a  disagree- 
able, alkaline  taste  and  an  alkaline  reaction.  Readily  soluble  in  water  and  in  alco- 
hol. When  cut  into  thin  slices  and  dried  to  a  constant  weight  at  a  temperature  of 
110°  C.  (230°  F.),  it  should  not  lose  more  than  34  per  cent,  of  its  weight  (abs.  of 
an  undue  amount  of  water).  A  four  per  cent,  alcoholic  solution  should  not  gela- 
tinize on  cooling  (abs.  of  animal  fats).  100  parts  of  soap,  when  dissolved  in  alco- 
hol, should  not  leave  more  thi^n  3  parts  of  insoluble  matter  (limit  of  carbonate  of 
sodium,  etc.),  and  at  least  2  parts  of  this  residue  should  be  soluble  in  water  (limit  of 
silica  and  other  accidental  impurities).  The  aqueous  solution  of  Soap  should  re- 
main unaffected  on  the  addition  of  solution  of  hydrosulphuric  acid  (abs.  of  metals)." 

ir.s. 

*  Upon  the  supposition  that  the  detergent  properties  of  soap  depend  exclusively  on  the  alkali  it 
contains,  and  is  consequently  proportionate  to  the  quantity  of  that  ingredient,  a  mode  of  esti- 
mating the  relative  value  of  soaps  has  been  suggested  by  R.  Graegf>r,  bused  on  the  inoler'ular 
weight  of  the  fntty  cotistituent ;  those  soaps  being  the  strongest,  of  which  the  acid  has  the  lowest 
combining  number.  (See  A.  J.  P.,  1861,  p.  355.) 
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Olive  oil  soda  soap  (Sapo),  otherwise  called  Castile  or  Spanish  soap,  is  a  hard 
soap,  and  is  presented  under  two  principal  varieties,  the  white  and  the  marbled. 
White  Castile  soap,  when  good,  is  of  a  pale  grayish  white  color,  incapable  of  giving 
an  oily  stain  to  paper,  devoid  of  rancid  odor  or  strong  alkaline  qualities,  and  en- 
tirely soluble  both  in  water  and  alcohol.  It  should  not  feel  greasy,  nor  grow  moist, 
but,  on  the  contrary,  should  become  dry  by  exposure  to  the  air,  without  exhibiting 
any  saline  efflorescence.  This  variety  of  soap  contains  about  21  per  cent,  of  water. 
Sometimes  it  contains  a  larger  proportion  of  water,  with  which  the  soap  is  made  to 
combine  by  the  manufacturer,  with  the  fraudulent  intention  of  increasing  its  weight. 
Soap,  thus  adulterated,  is  known  by  its  unusual  whiteness,  and  by  its  suffering  a 
great  loss  of  weight  in  a  dry  air.  The  proportion  of  water  may  be  ascertained  by 
introducing  the  soap  into  a  saturated  solution  of  chloride  of  sodium,  and  boiling ; 
when  the  soap,  nearly  free  from  water,  concretes  into  a  solid  mass.  Marbled  Castile 
soap  is  harder,  more  alkaline,  and  more  constant  in  its  composition  than  the  other 
variety.  It  contains  about  1-i  per  cent,  of  water.  Having  less  water  than  the  white 
Castile,  it  is  a  stronger  and  more  economical  soap,  but  at  the  same  time  less  pure.  The 
impurity  arises  from  the  veins  of  marbling,  consisting  of  ferruginous  matter,  as  already 
explained.  Soap  made  with  animal  fat,  with  the  probable  addition  of  silicate  of  so- 
dium, has  been  sold  for  Castile  soap.  The  Italian  brands  of  Castile  soap  which  have 
been  so  largely  used  in  past  years  are  rapidly  depreciating  in  quality;  they  are  now 
chiefly  made  from  cotton-seed  oil  and  other  substitutes  for  olive  oil.  The  finest 
Castile  soap  is  at  present  (1882)  imported  from  Spain. 

Animal  oil  soda  soap  (^Sapo  Vidians)  is  a  hard  soap,  of  a  white  color,  inclining 
to  yellow.  It  is  made  from  tallow  and  caustic  soda.  This  soap  possesses  the  same 
general  properties  as  the  olive  oil  soda  soap. 

Soft  soap  (^Sapo  Mollis),  as  made  in  this  country,  is  semi-fluid,  slippery,  capable 
of  being  poured  from  one  vessel  to  another,  and  of  a  dirty  brownish  yellow  color. 
This  soap  always  contains  an  excess  of  alkali,  which  causes  it  to  act  more  powerfully 
as  a  detergent  than  hard  soap.  It  also  contains  the  glycerin  of  the  fatty  matters, 
which  is  always  separated  from  hard  soap.  In  the  Br.  Pharmacopoeia  it  is  directed 
to  be  made  from  olive  oil  and  potash.  That  made  in  France  has  a  greenish  color 
and  the  consistence  of  soft  ointment,  and  is  composed  of  hempseed  oil  and  potash. 
It  is  called,  in  the  French  Codex,  savon  vert.  Sometimes  it  is  manufactured  from 
the  dregs  of  olive  oil.  (See  Sapo  Viridis.) 

Composition.  It  has  been  already  explained  that  soap  consists  of  certain  oily 
acids  united  with  an  alkali.  As  olive  oil  is  a  compound  of  olein  with  palmitin  and 
small  quantities  of  the  ethers  of  other  fatty  acids,  so  the  officinal  "  soap"  is  a  mixed 
oleate  and  palmitate  of  sodium.  The  former  officinal  "  common  soap"  is  principally 
a  stearate  of  sodium ;  and  "  soft  soap,"  as  defined  in  the  Br.  Pharmacopoeia,  is  a 
mixed  palmitate  and  oleate  of  potassium.  The  following  table  from  Roscoe  & 
Schorlemmer  gives  an  excellent  view  of  the  composition  of  commercial  soap. 


Hard  Soaps. 

Old  Mottled  Soap 

New  Tallow  Soap 

Marseilles  Soap 

Palm-oil  Soap,  yellow 

do.  bleached 

Tallow  Soap 

Cocoanut-oil  Soap  (Marine  Soap) 
Palm-oil  Soap 

So/t  Soaps. 

Common  Soft  Soap 

London  Soft  Soap 

Belgian  Green  Soap 


Salt  anil 

ratty  Acids. 

Potash,  E^.  Soda,NajO. 

Water. 

other 
Admixtures. 

81-25 

1-77 

8-55 

8-43 

61-0 

8-4 

28-8 

'2-3 

67-0 

7-8 

21-2 

40 

65-2 

9-8 

19-9 

11 

61-2 

9-7 

24-8 

1-3 

42-8 

8-8 

39-1 



22-0 



4-5 

73-5 

49-6 

8-0 

35-4 

li 

42-8 

91                

48-0 

45-0 

8-5 

46  5 

36-7 

70 

570 

Incompatibles.     Soap  is  decomposed  by  all  the  acids,  earths,  and  earthy  and 
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metallic  salts.  Acids  combine  with  the  alkali,  and  set  free  the  oily  acids  of  the  soap; 
the  earths  unite  with  the  oily  acids  and  separate  the  alkali ;  while  the  earthy  and 
metallic  salts  give  rise,  by  double  decomposition,  to  an  insoluble  soap  of  their  base, 
and  a  saline  coinbination  between  their  acid  and  the  alkali  of  the  soap.  Hard  waters, 
in  consequence  of  their  containing  salts  of  lime,  decompose  and  curdle  soap.  They 
may  be  rendered  soft,  and  fit  for  washing,  by  adding  sufl&cient  carbonate  of  sodium 
or  of  potassium  to  precipitate  all  the  lime. 

Medical  Properties.  Soap  possesses  the  properties  of  a  laxative,  antacid,  and 
antilithic.  It  is  seldom  given  alone,  but  frequently  in  combination  with  rhubarb, 
the  astringency  of  which  it  has  a  tendency  to  correct.  Thus  combined,  it  is  often 
administered  in  dyspepsia,  attended  with  constipation  and  torpor  of  the  liver.  As  it 
is  readily  decomposed  by  the  weakest  acids,  which  combine  with  the  alkali,  it  often 
proves  useful  in  acidity  of  tlie  stomach,  and  has  been  recommended  as  a  remedy  in 
the  uric  acid  diathesis ;  but  it  possesses  no  power  to  dissolve  calculi,  as  was  once 
supposed.  Externally,  soap  is  a  stimulating  discutient,  and  as  such  has  been  used 
by  friction  in  sprains  and  bruises.  The  late  Dr.  A.  T.  Thomson  found  much  benefit 
to  result  from  rubbing  the  tumid  abdomen  of  children  in  mesenteric  fever,  morning 
and  evening,  with  a  strong  lather  of  soap.  For  the  cure  of  itch.  Dr.  Schubert  rec- 
ommends a  mixture  of  soft  soap  and  salt,  in  the  proportion  of  eight  ounces  of  the 
former  to  four  of  the  latter,  dissolved  in  a  quart  of  water.  With  this  solution,  pre- 
viously warmed,  the  patient  is  to  be  rubbed,  night  and  morning,  until  a  cure  is 
effected,  which  generally  takes  place  in  three  days.  M.  Thenard  recommends  a 
solution  of  soap  as  an  infallible  remedy  against  the  bug  (j^unaise,  Fr.),  which,  as 
well  as  the  egg,  is  destroyed  by  a  hot  solution  made  by  boiling  together  one  part  of 
soap  with  fifty  parts  of  water.  {Jonrn.  de  Phann.,  3e  ser.,  xxviii.  280.)  In  consti- 
pation of  the  bowels,  particularly  when  arising  from  hardened  fasces  in  the  rectum, 
a  strong  solution  of  soap,  especially  of  soft  soap,  forms  a  useful  enema.  When  the 
latter  is  used,  two  tablespoonfuls  may  be  dissulved  in  a  pint  of  warm  water.  In 
pharmacy,  soap  is  frequently  employed  for  the  purpose  of  giving  a  proper  consist- 
ence to  pills ;  but  care  must  be  taken  not  to  associate  it  with  a  .substance  which  may 
be  decomposed  by  it.  It  is  also  an  ingredient  in  some  liniments  and  plasters.  In 
toxicology  it  is  used  as  a  counter-poison  for  the  mineral  acids,  and  should  always  be 
resorted  to,  in  poisoning  by  these  agents,  without  a  moment's  delay,  and  its  use 
continued  until  magnesia,  chalk,  or  the  bicarbonate  of  sodium  or  of  potassium  can 
be  obtained.  The  mode  of  administration,  in  these  cases,  is  to  give  a  teacupful  of 
a  solution  of  soap,  made  by  dissolving  it  in  four  times  its  weight  of  water,  every 
three  or  four  minutes,  until  the  patient  has  taken  as  much  as  he  can  swallow.  The 
dose  of  soap  is  from  five  grains  to  half  a  drachm  (0-33-1-95  Gm.),  given  in  pill. 

Off.  Prep,  of  Hard  Soap.  Emplastrum  Cerati  Saponis,  Br.;  Emplastrum  Resin^e, 
Br.;  Empl.  Saponis  ;  Extractum  Colocynthidis  Compositum ;  Linimentum  Potassii 
lodidi  cum  Sapone,  Br.;  Linimentum  Saponis ;  Linimentum  Terebinthinae,  Br.; 
PilulcHQ  Aloes,  U.  S.;  Pil.  Aloes  Barbadensis,  Br.;  Pil.  Aloes  et  Asafcetidfe  ;  Pil.  Aloes 
Socotrinfe,  Br.;  Pil.  Asafoetidas,  U.  S.;  Pil.  Cambogia3  Composita,  Br.;  Pil.  Opii, 
U.  S.;  Pil.  Ilhei,  IT.  S.;  Pil.  Khei  Comp.,  Br.;  Pil.  Saponis  Comp.;  Pil.  Scillae  Comp. 

Off.  Prep,  of  Soft  Soap.  Linimentum  Terebinthinse,  Br. 

SAPO  VIRIDIS.   U.  S.     Green  Soap. 

(SA'PO  VIR'I-DIS.) 

"  Soap  prepared  from  potassa  and  fixed  oils."  IT.  S. 

This  variety  of  soft  soap  is.  now  officinal.  Its  introduction  was  njade  necessary 
on  account  of  its  extensive  use  in  dermatological  practice.  It  is  usually  imported 
from  Germany,  and  has  received  the  name  of  "  German  soft  soap."  Mr.  E.  B. 
Shuttleworth  has  furnished  the  following  process  for  its  preparation.  "  In  a  clean 
pot  or  dish,  preferably  of  iron  or  copper,  and  capable  of  containing  at  least  three 
times  the  quantity,  put  one  part  by  weight  of  linseed  oil ;  heat  gently,  and  add,  in 
two  portions,  three  parts  in  all,  by  measure,  of  liquor  potassa3,  U.  S.  P.  or  B.  P., 
providing  either  come  up  to  the  standard  requiring  5-8  and  5-84  per  cent,  of  hydrate 


PART  I.  Sapo  Viridis. — Sarsaparilla.  1279 

of  potassa.  Boil  quietly  and  stir  frequently  until  the  mass  becomes  clear,  which, 
with  four  ounces  of  oil  and  twelve  ounces  (fluid)  of  liquor,  will  require  about  one 
hour,  and  with  ten  pounds  of  oil  about  five  hours.  If,  during  the  process,  the  mass 
becomes  too  thick  to  stir  easily,  add  a  little  water.  Allow  the  soap  to  become  cool, 
but,  before  it  sets,  work  in  the  coloring  matter,  which  must  be  previously  prepared 
by  boiling  finely-powdered  indigo  with  water  until  the  color  is  formed  into  a  thin 
paste.  Twenty  grains  of  indigo,  boiled  with  one  and  a  half  ounces  of  water  until 
the  mixture  is  reduced  to  about  one  drachm,  will  answer  for  the  soap  from  four 
ounces  of  oil.  The  soap  must  not  be  too  hot,  nor  must  it  be  reboiled  after  adding 
the  coloring  matter,  or  the  green  will  be  destroyed."  (  Canad.  Phann.  Journ.,  June, 
1878.)  It  is  said  that  the  best  green  soap  is  made  from  hempseed  oil,  but  there  is 
no  doubt  that  it  is  made  from  a  great  variety  of  stock,  and,  as  usually  imported, 
varies  greatly  in  its  properties.  For  most  of  the  uses  to  which  it  is  put,  it  should 
have  a  decided  alkaline  reaction,  and  contain  at  least  5  per  cent,  of  free  hydrate  of 
potassium.  CSee  also  paper  by  Herman  Betz,  A.  J.  P.,  Feb.  1878.) 

Properties.  It  is  officinally  described  as  "  a  soft,  greenish  yellow,  unctuous  jelly, 
having  a  peculiar  odor,  which  should  be  free  from  rancidity,  and  an  alkaline  reac- 
tion. Soluble  in  water  and  in  alcohol,  without  leaving  more  than  a  small  residue  of 
insoluble  matter.  When  dried  at  100°  C  (212°  F.)  to  constant  weight.  Green  Soap 
should  not  lose  more  than  40  per  cent,  of  its  weight  (abs.  of  an  undue  amount  of 
water),  and  the  residue  should  not  yield  anything  to  warm  benzol  (abs.  of  free  fats). 
The  residue  left  from  the  alcoholic  solution  should  be  almost  entirely  soluble  in 
water ;  and  the  insoluble  matter  finally  remaining  should  neither  effervesce  with 
acids  (abs.  of  insoluble  carbonates),  nor,  after  being  boiled  with  water  and  cooled, 
should  it  become  blue  on  the  addition  of  a  drop  of  test-solution  of  iodine  (abs.  of 
starch)."    U.  S. 

Medical  Properties.  Sapo  viridis  is  used  almost  exclusively  in  the  treatment 
of  eczema  rubrum,  although  sometimes  applied  to  other  diseases  of  the  skin  ;  it 
acts  as  a  powerful  detergent  stimulant,  removing  the  exudation,  and  affecting  the 
nutrition  of  the  part.  After  a  thorough  rubbing  with  its  tincture,  in  which  form 
it  is  best  used,  the  diseased  skin  must  be  well  washed,  and  oxide  of  zinc  or  other 
bland  ointment  applied. 

Off.  Prep.  Tinctura  Saponis  Viridis,  IT.  S. 

SARSAPARILLA.  U.S.     Sarsaparilla. 

(SAK-S.V-PA-RIL'LA.) 

"  The  root  of  Smilax  ofl&cinalis,  Kunth,  Smilax  medica,  Schlechtendal  et  Cha- 
misso,  and  of  other  undetermined  species  of  Smilax.  {Xat.  Ord.  Smilaceae.)'' 
U.  S.  "  The  dried  root  of  Smilax  officinalis.  Humb.  and  Bonpl.  Native  of  Cen- 
tral America,  imported  from  South  America."  Br. 

Sarsae  Eadix,  fir.,-  Jamaica  Sarsuparilhi;  Radix  Sarsiiparillae,  P.(?.;  Salsepareille,  Fr.;  Sar- 
sapari lie,  Sarsaparilla,  G.;  Salsapariglia,  It.;  Zarzaparilla,  Sp. 

Gen.  Ch.  Male.  Calyx  six-leaved.  Corolla  none.  Female.  Calyx  six-leaved. 
Corolla  none.  Styles  three.  Berry  three-celled.   Seeds  two.   Willd. 

In  the  present  state  of  our  knowledge,  it  is  impossible  to  decide  with  positiveness 
from  what  species  the  several  commercial  varieties  of  the  drug  are  respectively 
derived.  This  much  is  certain,  that  they  do  not  proceed  from  the  same  plant. 
Of  the  many  species  belonging  to  this  genus,  few  possess  any  medicinal  power ; 
and  Hancock  states  that  of  the  six  or  eight  which  he  found  growing  in  the  woods 
of  Guiana,  only  one  presented  in  any  degree  the  sensible  properties  of  the  genuine 
sarsaparilla,  the  rest  being  insipid  and  inert.  The  root  (rhizome)  of  Smilax  China, 
a  native  of  China  and  Japan,  has  been  employed  under  the  name  of  China  Root 
for  similar  purposes  with  the  officinal  sarsaparilla.  As  it  occurs  in  commerce,  it  is 
in  pieces  from  three  to  eight  inches  long  and  an  inch  or  two  thick,  usually  somewhat 
flattened,  more  or  less  knotty,  often  branched,  of  a  brownish  or  grayish  brown 
color  externally,  whitish  or  of  a  light  flesh-color  internally,  without  odor,  and  of  a 
taste  flat  at  first,  but  afterwards  very  slightly  bitterish  and  somewhat  acrid,  like 
that  of  sarsaparilla.     The  root  of  Smilax  aspera  is  said  to  be  employed  in  the 
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south  of  Europe  as  a  substitute  for  sarsaparilla  ;  but  it  has  little  reputation.  The 
East  India  sarsaparilla,  which  was  at  one  time  referred  to  this  species  of  smilax,  is 
the  product  of  Hemidesmus  Indicus.^  (See  HemidesmusS)  All  of  the  species  of 
smilax  are  climbing  or  trailing  plants,  with  prickly  stems  ;  a  character  expressed  in 
the  name  of  the  medicine,  which  is  derived  from  two  Spanish  words  (zarza  parilla)] 
signifying  a  small  thorny  vine. 

There  is  good  reason  for  believing  that  much  of  the  sarsaparilla  of  commerce  is 
yielded  by  two  species,  S.  medica  and  S.  officinalis.  Humboldt,  and  much  more 
recently  Warszewicz,  collected  the  latter  species,'  with  roots  agreeing  in  all  respects 
with  Jamaica  sarsaparilla  of  commerce,  on  the  Magdalena  River  in  New  Granada. 
The  plant  is  said  also  to  be  cultivated  in  Jamaica.  {F liickigcr  and  Hanbury.) 
Schride  has  proved  that  the  Vera  Cruz  sarsaparilla  is  the  root  of  >S'.  medica.  S. 
syphilitica  and  *S^.  papyracea  have  been  claimed  as  sarsaparilla  plants,  but  are 
botanically  imperfectly  known  and  of  very  doubtful  value. 

S.  officinalis.  Humb.  and  Bonpl.  Plant.  jEquincict.  i.  271  ;  B.  &  T.  289.  In 
this  species  the  stem  is  twining,  angular,  smooth,  and  prickly ;  the  young  shoots  are 
unarmed  ;  the  leaves  ovate-oblong,  acute,  cordiform,  five-  or  seven-nerved,  coriaceous, 
smooth,  twelve  inches  long  and  four  or  five  broad,  with  footstalks  an  inch  long, 
smooth,  and  furnished  with  tendrils.  The  young  leaves  are  lanceolate-oblong,  acu- 
minate, and  three-nerved.  Large  quantities  of  the  root  are  said  to  be  sent  down  the 
Mairdalena  River  to  Mompox  and  Carthagena. 

S.  medica.  Schlechtendahl,  Liiin8e.a,  vi.  47  ;  Carson,  Illust.  of  Med.  Bat.  ii.  51, 
pi.  95 ;  B.  &  T.  290.  This  species  has  an  angular  stem,  armed  with  straight 
prickles  at  the  joints,  and  a  few  hooked  ones  in  the  intervals.  The  leaves  are  smooth, 
bright  green  on  both  sides,  shortly  acuminate,  five-nerved,  with  the  veins  prominent 
beneath.  They  vary  much  in  form,  the  lower  being  cordate,  auriculate-hastate  ;  the 
upper  cordate-ovate.  In  the  old  leaves,  the  petiole  and  midrib  are  armed  with 
straight  subulate  prickles.  The  inflorescence  is  an  umbel  of  from  eight  to  twelve 
fllowers,  with  a  smooth  axillary  peduncle,  and  pedicels  about  three  lines  long. 

The  medicinal  species  of  Smilax  grow  in  Mexico,  Guatemala,  and  the  warm  lati- 
tudes of  South  America.  The  roots  are  very  long  and  slender,  and  originate  in 
great  numbers  from  a  common  head  or  rhizome,  from  which  the  stems  of  the  plant 
rise.  The  whole  root  with  the  rhizome  is  usually  dug  up,  and  as  brought  into 
market  exhibits  not  unfrequently  portions  of  the  stems  attached,  sometimes  several 
inches  in  length.  The  commercial  sarsaparillas  are  conveniently  divided  into  the 
mealy  and  non-mealy  sarsaparillas.  The  first  class  comprises  especially  the  Hon- 
duras, Guatemala,  and  Brazilian  varieties ;  the  second  the  Jamaica,  Mexican,  and 
Guayaquil  sarsaparillas. 

Honduras  Sarsaparilla  (Fig.  1)  is  the  variety  most  used  in  this  country.  It  is 
brought  from  the  Bay  of  Honduras,  and  comes  in  bundles  two  or  three  feet  long, 
composed  of  several  roots  folded  lengthwise  and  secured  in  a  compact  form  by  a 
few  circular  turns.  These  are  packed  in  bales  imperfectly  covered  with  skins,  each 
bale  containing  one  hundred  pounds  or  more.  The  roots  are  usually  connected  at 
one  extremity  in  large  numbers  in  a  common  head,  to  which  portions  of  the  stems 
are  also  attached.  In  some  bundles  are  many  small  fibres,  either  lying  loose,  or  still 
adhering  to  the  roots.  The  color  of  the  roots  externally  is  a  dirty  grayish  or  reddish 
brown ;  and  the  cortical  portion  beneath  the  epidermis  often  appears  amylaceous 
when  broken. 

The  Jamaica  or  red  sarsaparilla  of  foreign  writers  is  little  known  by  that 
name  in  the  United  States.  The  island  of  Jamaica  is  merely  its  channel  of  ex- 
portation to  Europe  ;  and  it  is  probably  derived  originally  from  Central  America. ' 
It  does  not  materially  diff"er  in  properties  from  Honduras  sarsaparilla  ;  its  chief 
peculiarity  being  the  reddish  color  of  the  epidermis,  which  is  also  sometimes  found 
in  that  variety.  It  is  said  also  to  yield  a  larger  proportion  of  extract,  and  to  con- 
tain less  starch.     As  found  in  commerce,  it  is  in  bundles  from  twelve  to  eighteen 

*  Under  the  name  of  Eaiz  de  china  de  Mexico,  the  Mexican  Pharmacopoeia  recognizes  the  root 
of  the  S.  rotund  if ol  in  as  diaphoretic  and  depurative,  but,  according  to  Prof.  Maisch,  this  reference 
is  incorrect.  (See  A.  J.  P.,  1879,  p.  326.) 
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inches  long,  by  four  or  five  in  thickness,  consisting  of  long  slender  roots  folded  up, 
with  numerous  radical  fibres  attached. 


■^»^ 


-.-i  .^**A^seft«L:= 


FlO.  1.— uuuaui^  ::!ui5aparUla. 


Fio.  2.— Bio  Xcgro  SarsaparilU. 


The  Mexican  or  Vera  Cruz  sarsaparilla  (Fig.  3)  comes  in  large,  rather  loose 
bales,  weighing  about  two  hundred  pounds,  bound  with  cords  or  leather  thongs, 


Fia.  3. — Mexicaa  Sarsaparilla,  transrerse  section. 

and  usually  containing  the  roots  folded  upon  themselves,  and  separately  packed. 
These,  as  in  the  Honduras  sarsaparilla,  consist  of  a  head  or  caudex  with  numerous 
81 
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long  radicles,  which,  however,  are  somewhat  smaller  than  in  that  variety,  and  have 
a  thinner  bark.  They  are  often  also  much  soiled  with  earth.  This  variety  was  for- 
merly little  esteemed ;  but,  from  the  acrid  taste  which  it  possesses,  it  is  probably 
of  equal  value  to  the  other  kinds.     It  is  probably  derived  from  Smilax  medica. 

Another  variety  is  the  Caraccas  sarsaparilla,  brought  in  large  quantities  from  La 
Guayra.  It  is  in  oblong  packages,  of  about  one  hundred  pounds,  surrounded  with 
broad  strips  of  hide,  which  are  connected  laterally  with  thongs  of  the  same  material, 
leaving  much  of  the  root  exposed.  The  roots,  as  in  the  last  variety,  are  separately 
packed,  but  more  closely  and  carefully.  The  radicles  are  often  very  amylaceous  in- 
ternally, in  this  respect  resembling  the  following. 

The  Brazilian  (Fig.  2),  or,  as  it  is  called  in  Europe,  the  Lisbon  or  Para  sar- 
saparilla, is  not  very  plentiful  in  commerce.  It  comes  from  the  ports  of  Para  and 
Maranham,  in  cylindrical  bundles  of  from  three  to  five  feet  in  length,  by  about  a 
foot  in  thickness,  bound  about  by  close  circular  turns  of  a  very  flexible  stem,  and  con- 
sisting of  unfolded  roots,  destitute  of  caudex  (rhizome)  and  stems,  and  having  few 
radical  fibres.  It  was  also  .shown  in  the  Brazilian  exhibit  in  the  Centennial  Exhibi- 
tion, neatly  cut  and  tied  into  bundles  about  a  foot  long  and  eight  inches  in  diameter. 
It  is  the  variety  of  which  Hancock  speaks  as  celebrated  throughout  South  America 
by  the  name  of  sarsa  of  the  Rio  Negro,  and  is  considered  the  most  valuable 
variety  of  the  drug.  It  is  distinguished  by  the  amylaceous  character  of  its  in- 
terior structure,  and  has  considerable  acrimony.  It  was  said  by  Martins  to  be  de- 
rived from  Smilax  syphilitica  ;  but  Dr.  Hancock  considers  that  portion  of  it  which 
comes  from  the  Rio  Negro,  and  is  shipped  at  Para,  as  the  product  of  an  unde- 
scribed  species,  certainly  not  S.  syphilitica.  According  to  Richard,  it  has  been 
ascertained  to  be  the  product  of  the  S.  papyracea  of  Poiret.  (See  A.  J.  P.,  xv.  277.) 

The  variety  described  by  Professor  Bentley  under  the  name  of  Guatemala  sarsa- 
parilla was  collected  in  the  province  of  Sacatapeques,  about  ninety  miles  from  the 
sea.  It  is  in  cylindrical  bundles  about  two  feet  eight  inches  long  by  four  inches  in 
diameter,  composed  of  separate  roots,  arranged  in  parallel  order,  without  rootstalk, 
and  bound  together  by  a  few  turns  of  the  flexible  stem  of  a  monocotyledonous 
plant.  The  bundles  resemble  the  Brazilian  in  arrangement,  but  are  much  less 
compact.  It  is  amylaceous,  has  considerable  acrimony,  and  is  probably  one  of  the 
most  efficient  varieties.  Professor  Bentley  ascribes  it  to  S.  papyracea.  For  a  par- 
ticular description  of  the  root,  see  P.  J.  Tr.,  xii.  472. 

Guayaquil  Sarsaparilla,  according  to  Mr.  Spruce,  grows  in  valleys  on  the  western 
slopes  of  the  Equatorial  Andes.  It  is  usually  not  in  bundles,  but  carelessly  packed 
in  bales.  "  The  rhizome  and  a  portion  of  the  stem  are  often  present,  the  latter 
being  round  and  prickly.  The  root  is  dark,  large  and  coarse-looking,  with  a  good 
deal  of  fibre.  The  bark  is  furrowed,  rather  thick,  and  not  mealy  in  the  slenderer 
portions  of  the  root,  which  is  near  the  rootstalk ;  but,  as  the  root  becomes  stout,  so 
its  bark  becomes  smoother,  thicker,  and  amylaceous,  exhibiting  when  cut  a  fawn- 
colored  or  pale  yellow  interior." 

Properties.  The  dried  sarsaparilla  roots  are  several  feet  in  length,  about  the  thick- 
ness of  a  goose-quill,  cylindrical,  more  or  less  wrinkled  longitudinally,  flexible,  and 
composed  of  a  thick  exterior  cortical  portion,  covered  with  a  thin  easily  separable 
epidermis,  of  an  inner  layer  of  ligneous  fibre,  and  of  a  central  pith.  The  epidermis 
is  of  various  colors,  generally  ash-colored,  grayish  brown,  or  reddish  brown,  and 
sometimes  very  dark.  It  is  composed  of  several  rows  of  elongated  flattened  cells, 
with  their  walls  thickened  by  secondary  deposits.  The  cortical  portion  is  in  some 
specimens  whitish,  in  others  brown,  and  not  unfrequently  of  a  pink  or  rosy  hue. 
It  is  occasionally  white,  brittle,  and  almost  powdery  like  starch.  It  is  formed  of  a 
loose  parenchymatous  tissue,  whose  cells  are  often  loaded  with  starch  and  raphides. 
Between  it  and  the  woody  centre  is  a  circle  of  small  cells,  which  form  the  so-called 
nucleus  sheath.  The  woody  part  is  usually  very  thin,  and  composed  of  longitudinal 
fibres,  which  allow  the  root  to  be  split  with  facility  through  its  whole  length.  Its  vas- 
cular bundles  contain  pitted  ducts  and  prosenchymatous  cells.  Scattered  vascular  bun- 
dles sometimes  occur  in  the  central  medulla,  which  is  composed  of  large  medullary  cells. 

Sarsaparilla  in  its  ordinary  state  is  nearly  or  quite  inodorous,  but  in  decoction  ao- 
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quires  a  decided  and  peculiar  smell.  To  the  taste  it  is  mucilaginous  and  very  slightly 
bitter,  and,  when  chewed  for  some  time,  produces  a  disagreeable  acrid  impression, 
which  remains  long  in  the  mouth  and  fauces.  "  The  thick,  woody,  knotty  rhizome, 
if  present,  should  be  removed."  U.  S.  The  root  is  efficient  in  proportion  as  it  pos- 
sesses this  acrimony,  which  is  said  by  some  authors  to  be  confined  to  the  cortical 
portion ;  while  the  ligneous  fibre  and  medullary  matter  are  insipid  and  inert.  Han- 
cock avers  that  all  parts  are  equally  acrid  and  efficacious.  The  truth  is  probably 
between  the  two  extremes ;  and,  as  in  most  medicinal  roots,  it  must  be  admitted  that 
the  bark  is  more  powerful  than  the  interior  portions,  while  these  are  not  wholly  in- 
active. The  virtues  of  the  root  are  communicated  to  water  cold  or  hot,  but  are  im- 
paired by  long  boiling.  They  are  extracted  also  by  diluted  alcohol.  According  to 
Hancock,  the  whole  of  the  active  matter  is  not  extracted  by  water.  He  observes  in 
his  paper  upon  sarsaparilla,  published  in  \.\ie  London  Medico-Botanical  Transactions, 
when  speaking  of  the  sarsaparilla  from  Para  and  the  Rio  Negro,  "  After  exhausting 
half  a  pound  of  this  sort  by  two  digestions,  boiling,  and  pressure,  I  added  to  the 
dregs  half  a  pint  of  proof  spirit,  and  digested  this  with  a  gentle  heat  for  a  few  hours 
in  a  close  vessel ;  then  affusing  hot  water  to  the  amount  of  that  taken  off  from  the  first 
boiling,  and  pressing  again,  I  procured  by  the  last  operation  about  four  pints  of  an 
iniusion  which  possessed  the  acrid  properties  of  the  sarsa  in  a  much  higher  degree 
even  than  that  obtained  by  the  first  decoction  with  simple  water."  It  appears  that 
in  South  America  it  is  the  custom  to  prepare  sarsaparilla  by  digestion  in  wine  or 
spirit,  or  by  infusion  in  water  with  additions  which  may  produce  the  vinous  fermen- 
tation and  thus  add  alcohol  to  the  menstruum.  The  same  result,  as  to  the  superior 
efficacy  of  alcohol  as  a  solvent  of  the  acrid  principle  of  sarsaparilla,  has  been  obtained 
by  the  French  experimentalists.  Il>  has  been  suggested  that  sarsaparilla,  the  virtues 
of  which  are  admitted  to  be  impaired  by  long  boiling,  might  also  be  injured  by  the 
degree  of  heat  applied  in  the  water  or  steam  bath.  But  the  contrary  appears  to  have 
been  proved  by  Prof  J.  F.  Judge,  of  Cincinnati.  (Proc.  A.  P.  A.,  1873,  p.  595.) 

According  to  M.  Tbubeuf,  sarsaparilla  contains — 1,  a  peculiar  crystalline  sub- 
stance, which  is  probably  the  active  principle  of  the  root,  2,  a  coloring  substance,  3, 
resin,  4,  starch,  5,  lignin,  6,  a  thick,  aromatic  fixed  oil,  7,  a  waxy  substance,  and,  8, 
chloride  and  nitrate  of  potassium.  It  is  said  also  to  contain  a  minute  proportion  of 
volatile  oil,  and  Batka  found  gum,  bassorin,  albumen,  gluten  and  gliadine,  lactic  and 
acetic  acids,  and  various  salts.  The  proportion  of  starch  is  large.  Chatin  found 
iodine  in  Honduras  sarsaparilla ;  but  Dr.  Winckler,  not  having  succeeded  in  de- 
tecting this  principle  in  any  one  root,  thinks  it  probable  that  the  specimen  examined 
by  Chatin  had  been  exposed  to  sea-water.  (^Pliarvi.  Centralhl.,  May  7,  1852.) 

Parillin.  {Stnilacin.  Pariglin.  Salseparin.  Parillinic  ocid.^  The  crystalline 
principle  in  which  the  virtues  of  sarsaparilla  reside  is  now  called  parillin.  It  was 
first  discovered  by  Dr.  Palotta,  who  described  it  in  182-1  under  the  name  of  parig- 
lin. Subsequently,  M.  Folchi  supposed  that  he  had  found  another  principle,  which 
he  called  smilacin.  In  1831,  M.  Thubeuf  announced  the  discovery  of  a  new  sub- 
stance in  sarsaparilla  which  he  named  salseparine,  from  the  French  name  of  the 
root.  Finally,  Batka,  a  German  chemist,  towards  the  end  of  1833,  published  an 
account  of  a  principle  which  he  had  discovered  in  the  root,  and  which,  under  the 
impression  that  it  possessed  acid  properties,  he  called  parillinic  acid.  M.  Poggiale, 
however,  has  shown  that  these  substances  are  identical,  though  procured  by  different 
processes.  Prof  Fliickiger  recommends  the  preparation  of  parillin  by  exhausting 
the  crushed  root  with  warm  alcohol,  and  distilling  the  tincture  until  the  residue 
Weighs  one-sixth  of  the  root.  It  is  then  gradually  mixed  with  one  and  a  half  times 
iis  weight  of  water,  and  after  several  days  the  liquid  is  decanted  from  the  light  yellow 
precipitate,  which  is  then  mixed  with  about  half  its  volume  of  alcohol,  transferred 
to  a  filter,  and  washed  with  alcohol  of  20  or  30  per  cent.  Parillin  is  less  soluble  in 
weak  than  in  strong  alcohol  or  water.  The  yield  was  0-18  and  0-19  per  cent.  Parillin, 
is  whit«,  inodorous,  almost  tasteless  in  the  solid  state,  but  bitter,  acrid,  and  nauseous 
when  dissolved  in  alcohol  or  water.  It  is  very  slightly  soluble  in  cold  water,  but 
more  readily  in  boiling  water,  without  crystallizing  on  cooling.  It  is  very  soluble 
in  alcohol,  especially  at  the  boiling  temperature.     Ether  and  the  volatile  oils  also 
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dissolve  it.  Its  aqueous  solution  has  the  property  of  frothing  very  much  by  agita- 
tion. According  to  Fliickiger,  concentrated  sulphuric  acid  yields  a  yellow  solution, 
which,  on  absorbing  moisture,  gradually  turns  cherry-red ;  warm  diluted  sulphuric 
acid  colors  parillin  greenish,  then  red,  and  finally  brown  ;  phosphoric  acid  has  a  simi- 
lar reaction,  but  the  color  is  more  green-yellow.  The  aqueous  solution  is  precipitated 
by  alcoholic  solution  of  lead  acetate,  by  lead  subacetate,  and  by  tannin,  and  when 
warmed  reduces  alkaline  copper  tartrate,  but  does  not  react  with  other  tests  for  sugar 
until  after  it  has  been  boiled  with  a  dilute  acid,  when  the  solution  acquires  a  green 
fluorescence.  This  is  best  observed  if  a  trace  of  parillin  is  dissolved  in  warm  con- 
centrated sulphuric  acid,  and  disappears  on  dilution  with  water  or  on  neutralizing 
with  ammonia.  Parillin  is  not  sternutatory;  its  acrid  taste  is  best  observed  in  alco- 
holic solution.  (See  A.  J.  P.,  xii.  245.)  The  solutions  of  parillin  are  without  acid 
or  alkaline  reaction.  By  treatment  with  dilute  mineral  acids,  parillin  is  resolved 
into  parigenin  and  sugar.  M.  Poggiale  found  parillin  both  in  the  cortical  and  med- 
ullary part  of  the  root,  but  most  largely  in  the  former.  Palotta  gave  it  internally 
in  doses  varying  from  two  to  thirteen  grains  (0'13  to  0*85  Gm.),  and  found  it  to  pro- 
duce nausea,  and  to  diminish  the  force  of  the  circulation.  It  is  probably  the  principle 
upon  which  sarsapaiilla  depends  chiefly,  if  not  exclusively,  for  its  remedial  powers. 
The  sarsaparilla  of  the  shops  is  apt  to  be  nearly  if  not  quite  inert,  either  from  age, 
or  from  having  been  obtained  from  inferior  species  of  Smilax.  This  inequality  of 
the  medicine,  with  the  improper  modes  of  preparing  it  long  in  vogue,  has  probably 
contributed  to  its  variable  reputation.  The  only  criterion  of  good  sarsaparilla  to  be 
relied  on  is  the  taste.  If  it  leave  a  decidedly  acrid  impression  in  the  mouth  after 
having  been  chewed  for  a  short  time,  it  may  be  considered  efficient ;  if  otherwise,  it 
is  probably  inert. 

Medical  Properties  and  Uses.  Few  medicines  have  undergone  greater  changes 
of  reputation.  About  the  middle  of  the  sixteenth  century  it  was  introduced  into 
Europe  as  a  remedy  for  the  venereal  complaint,  in  which  it  had  been  found  very 
useful  in  the  reoent  Spanish  settlements  in  the  West  Indies.  After  a  time  it  fell 
into  disrepute,  and  was  little  employed  till  about  a  century  ago,  when  it  was  again 
brought  into  notice  by  Sir  William  Fordyce  and  others,  as  a  useful  adjuvant  and 
corrigent  of  mercury  in  lues  venerea.  Since  that  period  very  different  opinions 
have  been  entertained  of  it.  Some,  among  whom  was  Dr.  Cullen,  considered  it 
wholly  inert ;  others,  on  the  contrary,  have  had  the  most  unbounded  confidence  in 
its  powers.  The  probable  cause  of  much  of  this  discrepancy  has  been  already  men- 
tioned. Experience,  both  among  regular  practitioners  and  empirics,  would  seem  to 
have  placed  its  efficacy  beyond  reasonable  doubt.  Its  most  extensive  and  useful 
application  is  to  the  treatment  of  secondary  syphilis  and  syphiloid  diseases,  and  that 
shattered  state  of  the  system  which  sometimes  follows  the  imprudent  use  of  mercury 
in  these  affections.  It  is  also  employed,  though  with  less  obvious  benefit,  in  chronic 
rheumatism,  scrofulous  affections,  certain  cutaneous  diseases,  and  other  depraved  con- 
ditions of  health.  Its  mode  of  action  is  less  evident  than  its  ultimate  effects.  It  is 
said  to  increase  the  perspiration  and  urine  ;  but,  allowing  it  to  do  so,  the  effect  is  too 
slight  to  explain  its  remedial  influence ;  and  even  that  which  is  produced  has  been 
ascribed  by  some  to  the  medicines  with  which  it  is  generally  associated,  or  the  liquid 
in  which  it  is  exhibited.  In  this  ignorance  of  its  precise  modus  operandi^  we  call  it 
an  alterative,  as  those  medicines  are  named  which  change  existing  morbid  actions 
without  obvious  influence  over  any  of  the  functions. 

Sarsaparilla  may  be  administered  in  the  form  of  infusion,  decoction,  feyrup,  or  fluid 
extract.  A  beer  made  by  fermenting  an  infusion  of  the  drug  with  molasses  is  said 
to  be  a  popular  remedy  in  .South  America.*  The  smoke  of  sarsaparilla  has  been 
highly  recommended  in  asthma.   {Journ.  de  Pharm.,  xviii.  221.) 

*  The  following  is  a  formula  recommended  by  Hancock.  "Take  of  Kio  Negri,  sarsa,  bruised, 
2  lb. ;  bark  of  giiaiac,  powdered,  8  oz. ;  raspings  of  guaiac  wood,  anise  seeds,  and  liquorice  root,  each 
4  oz. ;  mez.ereon,  bark  of  the  root,  2  oz. ;  treacle  [molasses],  2  lb.;  and  a  dozen  bruised  cloves;  pour 
upon  these  ingredients  about  four  gallons  of  boiling  water,  and  shako  the  vessel  thrice  a  day. 
When  fermentation  has  well  begun,  it  i.s  fit  for  use,  and  may  be  taken  in  the  dose  of  a  small  tumbler- 
ful twice  or  thrice  a  day."  This  formula  i."!  worthy  of  attention;  hut  the  bark  of  guaiacum,  which 
is  not  kept  in  the  shops,  might  be  omitted,  or  replaced  by  the  wood. 
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Off.  Prep.  Decoctum  Sarsae,  Br.;  Decoctum  Sarsae  Compositum,  Br.;  Decoctum 
Farsaparillae  Composituiii,  U.S.;  ExtracturaSarsaparillaeFluidura,  U.S.;  Extractum 
Sarsaparillae  Fluidum  Compositum,  IT.  S.;  Extractum  Sarsae  Liquidum,  Br.;  Sj- 
rupus  Sarsaparillse  Compositum,  U.  S. 

SASSAFRAS.   U.S.    Sassafras. 

(SXS'SA-FKAS.) 

"Thebarkof  the  root  of  Sassafras  officinale.  Nees,    (^N^at.  Ore?.  Lauraceae.)"  U.S. 
SASSAFRAS   MEDULLA.   U.S.     Sassafras  PUh. 

(SAS'SA-FKAS  ME-DUL'LA.) 

« The  pith  of  Sassafras  officinale.  Nees.  {Nat.  Ord.  Lamaceas.)"  U.S.  "The 
dried  root  of  Sassafras  officinale.  Nees,  Laurineae.     From  North  America."  Br. 

Sassafras  Badiz,  Br.;  Sassafras,  Fr.,  G.;   Sassafras,  Sassafrasso,  It.;  Sassafras,  Sp. 

Gen.  Ch.  Dioecious.  Calyx  six-parted,  membranous  ;  segments  equal,  permanent 
at  the  base.  Males.  Fertile  stamens  nine,  in  three  rows,  the  three  inner  with  double- 
stalked  distinct  glands  at  the  base.  Anthers  linear,  four-celled,  all  looking  inwards. 
Females,  with  as  many  sterile  stamens  as  the  males,  or  fewer ;  the  inner  often  con- 
fluent. Fruit  succulent,  placed  on  the  thick  fleshy  apex  of  the  peduncle,  and  seated 
in  the  torn  unchanged  calyx.  Lindley. 

Sassafras  officinale.  Nees,  Laurin.  488. — Lauras  Sassafras.  Willd.  Sp.  Plant. 
ii.  485  ;  Bigelow,  Am.  Med.  Bot.  iii.  142  ;  IMichaux,  N.  Am.  Sylv.  ii.  144.  This  is 
an  indigenous  tree,  of  middling  size,  rising  in  favorable  situations  from  thirty  to 
fifty  feet,  with  a  trunk  about  a  foot  in  diameter.  In  the  Southern  States  it  is  some- 
times larger,  and  in  the  northern  parts  of  New  England  is  little  more  than  a  shrub. 
The  bark  of  the  stem  and  large  branches  is  rough,  deeply  furrowed,  and  grayish; 
that  of  the  extreme  branches  or  twigs  is  smooth  and  beautifully  green.  The  leaves, 
which  are  alternate,  petiolate,  and  downy  when  young,  vary  much  in  their  form  and 
size  even  upon  the  same  tree.  Some  are  oval  and  entire,  others  have  a  lobe  on  one 
side ;  but  the  greater  number  are  three-lobed.  Their  mean  length  is  four  or  five 
inches.  The  flowers,  whicli  appear  before  the  leaves,  are  small,  of  a  pale  greenish 
yellow  color,  and  disposed  in  racemes  which  arise  from  the  branches  below  the  leaves, 
and  have  linear  bracts  at  their  base.  The  corolla  is  divided  into  six  oblong  segments. 
The  male  flowers  have  nine  stamens ;  the  hermaphrodite,  which  are  on  a  different 
plant,  have  only  six,  with  a  simple  style.  The  fruit  is  an  oval  drupe,  about  a.s  large 
as  a  pea,  of  a  deep  blue  color  when  ripe,  and  supported  on  a  red  pedicle,  enlarged 
at  the  extremity  into  a  cup  for  its  reception. 

The  sassafras  is  common  throughout  the  United  States,  and  extends  into  Mexico. 
The  fresh  flowers  have  a  slightly  fragrant  odor,  and  almost  all  parts  of  the  plant 
are  more  or  less  aromatic.  The  best  time  for  collecting  the  pith  is  after  the  oc- 
currence of  frost  in  autumn  ;  and  the  same  is  the  case  also  with  the  bark  of  the  root. 
The  wood  of  the  root  is  brownish  white,  the  bark  spongy  and  divisible  into  layers. 

1.  Sassafras  Pith.  This  is  in  slender  cylindrical  pieces,  very  light  and  spongy, 
with  a  mucilaginous  taste,  and  in  a  slight  degree  the  characteristic  flavor  of  the 
sassafras.  It  abounds  in  a  gummy  matter,  which  it  readily  imparts  to  water,  form- 
ing a  limpid  mucilage,  which,  though  ropy  and  viscid,  has  much  less  tenacity  than 
that  of  gum  arable,  and  will  not  answer  as  a  substitute  in  the  suspension  of  insoluble 
substances.  It  diff'ers  also  from  solutions  of  ordinary  gum,  in  remaining  limpid 
when  added  to  alcohol.  This  mucilage  is  much  employed  as  a  soothing  application 
in  inflammation  of  the  eyes,  and  forms  an  agreeable  and  useful  drink  in  dysenteric, 
catarrhal,  and  nephritic  diseases.  It  may  be  prepared  by  adding  a  drachm  of  the 
pith  to  a  pint  of  boiling  water. 

2.  Bark  of  Sassafras  Root.  As  found  in  the  shops,  this  is  usually  in  small  irreg- 
ular fragments,  sometimes  invested  with  a  brownish  epidermis,  sometimes  partially 
or  wholly  freed  from  it,  of  a  reddish  or  rusty  cinnamon  hue,  very  brittle,  and  pre- 
senting when  freshly  broken  a  lighter  color  than  that  of  the  exposed  surfaces. 
The  living  bark  is  nearly  white,  but  becomes  colored,  on  exposure,  immediately 
after  collection.     Its  odor  is  highly  fragrant,  its  taste  sweetish  and  gratefully  aro- 
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raatic.  These  properties  are  extracted  by  water  and  alcohol.  According  to  Dr. 
Reinsch,  the  bark  contains  a  heavy  and  light  volatile  oil,  camphorous  matter,  fatty 
matter,  resin,  wax,  a  peculiar  decomposition  product  of  tannic  acid  called  sassa- 
frid,  tannic  acid,  gum,  albumen,  starch,  lignin,  and  salts.  The  sassafrid  bears  some 
analogy  to  cinchonic  red,  and  like  it  appears  to  be  a  derivative  of  the  tannin,  which 
exists  in  much  larger  proportion  in  the  fresh  bark  than  in  that  long  kept.  (Procter, 
A.  J.  P.,  1866,  p.  490.)  Owing  to  its  volatile  oil  and  tannic  acid,  the  bark  of  sassa- 
fras root  is  an  aromatic  stimulant  and  astringent.  It  is  used  almost  exclusively  as 
an  adjuvant  to  other  more  efficient  medicines,  the  flavor  of  which  it  improves  ;  while 
it  renders  them  more  cordial  to  the  stomach.  The  volatile  oil  may  be  used  as  an 
aromatic. 

Off.  Prep,  of  the  Pith.  Mucilago  Sassafras,  U.  S. 

Off.  Prep,  of  the  Bark  of  the  Root,  or  of  the  Root.  Decoctum  Sarsae  Compositum, 
Br.;  Decoctum  Sarsaparillae  Compositum,  U.  S.;  Extractum  Sarsaparillse  Fluidum 
Compositum,  IT.  S.;  Oleum  Sassafras,  U.  S. 

SCAMMONI^  RADIX.  Br.    Scammony  Root. 

(SCAM-MO'NI-^  KA'DIX.) 

"  The  dried  Root  of  Convolvulus  Scammonia.  Linn.  From  Syria  and  Asia 
Minor."  Br. 

SCAMMONIUM.  U.  S.,  Br.    JScammony. 

(SCAM-MO'NI-UM.) 

"  A  resinous  exudation  from  the  root  of  Convolvulus  Scammonia.  Linn6.  (Nat. 
Ord.  Convolvulaceae.)"  U.S.  "A  gum-resin  obtained  by  incision  from  the  living 
root  of  Convolvulus  Scammonia  (Linn.),  chiefly  from  Asia  Minor."  Br. 

Scammonee,  Fr.;  Scammoniuui,  G.;  Scamonea,  It.;   Escamonea,  Sp. 

Gen.  Gh.  Corolla  campanulate.  Styles  one.  Stigmas  two,  linear-cylindrical,  often 
revolute.    Ovary  two-celled,  four-seeded.    Capsule  two-celled.   Lindley. 

Convolvulus  Scammonia.  Willd.  ^^>.  Plant,  i.  845  ;  B.&  T.X^l ;  Carson,  Illusf. 
of  Med.  Bot.  ii.  14,  pi.  62.  This  species  of  Convolvulus  has  a  perennial,  tapering 
root,  from  three  to  four  feet  long,  from  nine  to  twelve  inches  in  circumference, 
branching  towards  its  lower  extremity,  covered  with  a  light  gray  bark,  and  contain- 
ing a  milky  juice.  The  stems  are  numerous,  slender,  and  twining,  extending  some- 
times fifteen  or  twenty  feet  upon  the  ground,  or  on  neighboring  plants,  and  furnished 
with  smooth,  bright  green,  arrow-shaped  leaves,  which  stand  alternately  upon  long 
footstalks.  The  flowers  are  placed  in  pairs,  or  three  together,  upon  the  peduncles, 
which  are  round,  axillary,  solitary,  and  of  nearly  twice  the  length  of  the  leaf.  The 
plant  is  a  native  of  Syria,  Anatolia,  and  certain  islands  of  the  Archipelago.  No  part 
is  medicinal  except  the  root,  which  was  found  by  Dr.  Russell  to  be  a  mild  cathartic. 
It  is  recognized  in  the  Br.  Pharmacopoeia,  being  used  for  the  extraction  of  resin.* 

Scammony  is  collected,  according  to  Russell,  in  the  following  manner.  In  the 
month  of  June,  the  earth  is  cleared  away  from  about  the  root,  the  top  of  which  is 
cut  ofi"  obliquely  about  two  inches  from  the  origin  of  the  stems.  The  milky  juice 
which  exudes  is  collected  in  shells,  or  other  convenient  receptacle,  placed  at  the 
most  depending  part  of  the  cut  surface.  A  few  drachms  only  are  collected  from 
each  root.  The  juice  from  several  plants  is  put  into  any  convenient  vessel,  and 
concretes  by  time.     In  this  state  it  constitutes  genuine  scammony,  but  is  very  sel- 

*  Not  having  bad  an  opportunity  of  examining  the  root  of  the  scammony  plant,  we  copy  from 
Dr.  Otto  Berg,  Professor  in  Berlin  (Buchner's  Neues  Repertorinm,  xiii.  p.  448).  The  dried  root,  as 
it  occurs  in  commerce,  is  in  cylindrical  pieces  a  foot  or  more  in  length,  about  three-fourths  of  an 
inch  thick,  of  a  pure  brown  externally,  wrinkled  in  drying,  with  here  and  there  slender  branche.«, 
with  a  head  at  top,  and  at  the  lower  end  with  the  cut  surface  coarsely  fibrous  ;  the  head  being 
sometimes  provided  with  the  remains  of  the  stems  from  half  a  line  to  two  lines  thick.  The  surface 
when  the  root  is  out  transversely  is  roundish  or  rarely  elliptical,  and  pale  brown  within.  The  bark 
of  the  root  is  thin,  of  a  dirty  whiteness  with  dark  re.sinous  points.  The  wood  consists  of  compressed, 
generally  separate,  pale  brown,  coarsely  porous,  usually  subdivided  fibres,  parted  by  a  parenchyma 
similar  to  the  bark.  For  the  microscopic  structure  of  the  root,  see  Dragendorff's  Jahreebericht, 
1875,  p.  73. 
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dom  exported.  It  is  generally  prepared  for  the  market  by  admixture,  while  it  is 
yet  soft,  with  the  expressed  juice  of  the  stalks  and  leaves,  with  wheat  flour,  chalk, 
ashes,  fine  sand,  etc. ;  and  it  has  been  supposed  that  scammony  sometimes  consists 
wholly  or  in  great  part  of  the  expressed  juice  of  the  root,  evaporated  to  dryness  by 
exposure  to  the  sun,  or  by  artificial  heat.  According  to  Landerer,  the  roots  from 
which  the  juice  has  been  collected  are  in  some  places  boiled  with  water  in  copper 
vessels,  and  the  extract  added  to  the  juice,  not  so  much  with  the  purpose  of  adul- 
teration, as  under  the  impression  that  it  favorably  modifies  the  action  of  the  drug. 
Scammony  is  exported  chiefly  from  Smyrna,  though  small  quantities  are  said  to  be 
sent  out  of  the  country  at  Alexandretta,  the  seaport  of  Aleppo.  Dr.  Pereira  was 
informed  by  a  merchant  who  had  resided  in  Smyrna,  that  it  is  brought  upon  camels 
In  a  soft  state  into  that  city,  and  afterwards  adulterated  by  individuals  called  scam- 
mony makers.  The  adulteration  appears  to  be  conducted  in  conformity  with  a 
certain  understood  scale,  more  or  less  foreign  matter  being  added  according  to  the 
price.  The  materials  employed  are  chiefly  chalk  and  some  kind  of  flour  or  meal. 
Very  little  comparatively  is  exported  perfectly  pure.  We  obtain  scammony  either 
directly  from  Smyrna,  or  indirectly  through  some  of  the  Mediterranean  ports.* 

The  name  of  Aleppo  scammony  was  formerly  given  to  the  better  kinds  of  the 
drug,  and  of  Smyrna  scammony  to  those  of  inferior  quality  ;  the  distinction  having 
probably  originated  in  some  difiierenee  in  the  character  of  the  scammony  obtained  at 
these  two  places.  But  no  such  difierence  now  exists;  as  scammony  is  brought  from 
Smyrna  of  every  degree  of  purity.  It  has  been  customary,  in  this  country,  to  desig- 
nate the  genuine  drug  of  whatever  quality  as  Aleppo  scammony;  while  the  name  of 
Smyrna  scammony  has  been  given  to  a  spurious  article  manufactured  in  the  south  of 
France,  and  to  other  factitious  substitutes.     It  is  quite  time  that  these  terms  should 

*  An  interesting  account  of  the  collection  and  preparation  of  scammony  in  Anatolia,  in  the 
vicinity  of  Smyrna,  has  been  communicated  by  Mr.  S.  H.  Maltass  to  the  London  Pharmaceutical 
Journ.  and  Trans,  (xiii.  264).  The  juice  is  collected  in  the  same  manner  as  described  by  Russel 
in  reference  to  Syria.  The  product,  however,  of  each  plant  is  somewhat  less.  In  some  districts, 
according  to  Maltass,  ten  plants  produce  only  a  drachm  of  scammony ;  in  others  the  average  from 
each  root  is  a  drachm  ;  anil  in  a  good  soil  a  plant  four  years  old  will  yield  two  drachms.  The  juice 
received  in  the  shells  is  mixed  with  another  portion  scraped  from  the  cut  surface  of  the  root;  and 
this  mixture  is  the  pure  or  lachryma  scammony.  Only  a  small  quantity  of  this  is  taken  to  Smyrna ; 
the  greater  part  being  adulterateid  by  the  peasants  before  it  reaches  the  markets.  Sometimes  the 
juice  is  worked  up  with  a  decoction  of  the  roots,  in  which  case  it  is  black,  heavier  than  the  pre- 
ceding, and  not  so  easily  broken.  Sometimes  they  add  a  calcareous  earth,  in  a  proportion  varying 
from  10  to  150  per  cent.  The  kind  thus  prepared  is  usually  kept  for  some  time  in  Smyrna,  and  is 
apt  to  ferment,  so  as  to  become  porous  and  lose  its  gloss.  It  is  in  irregular  lumps,  and  is  the  kind 
usually  sold  in  London  as  lachryma  scatnmony.  Another  kind  sold  in  London  in  rongh  lumps, 
and  probably  under  the  same  name,  is  prepared  in  the  interior  of  the  country  by  mixing  the  juice 
with  wheat  starch,  ashes,  earthy  matters,  gum  arable  or  tragaeanth,  and  sometimes  wax.  yolk  of 
egg,  pounded  scammony  roots  and  leaves,  flour,  or  resin.  A  kind  much  used  in  Great  Britain  is 
prepared  by  the  Jews  in  Smyrna,  and  is  in  the  form  of  cakes  as  described  in  the  text.  It  is  of 
two  qualities.  The  first  quality  is  prepared  by  mixing  skilip  (which  is  an  inferior  kind  of  scam- 
mony prepared  at  Anjora,  and  consists  of  from  30  to  40  per  cent,  of  juice  and  60  to  70  of  starch) 
with  60  per  cent,  of  inferior  scammony  from  the  neighborhood  of  Smyrna  ;  the  second  quality,  by 
mixing  skilip  with  about  .30  per  cent,  of  the  latter  kind,  and  adding  about  10  per  cent,  of  gum 
arabic  and  black-lead.  The  Jirsl  quality'  contains  about  50  per  cent,  of  resin,  the  second  about  .30 
per  cent.  For  an  account  of  specimens  of  scammony  sent  by  Mr.  Maltass  from  Smyrna,  see  a 
paper  by  Mr.  D.  Hanbury  in  P.  J.  Tr.  (xiii.  268). 

Prof.  Ch.  Boulier,  of  Al<;iers,  gives  the  following  account  of  the  collection  of  scammony  in  the 
northwestern  parts  of  Anatolia.  The  plant  is  not  cultivated,  but  grows  wild  in  rocky  places  cov- 
ered with  brushwood.  At  the  flowering  period,  about  the  end  of  June  and  beginning  of  July,  the 
peasants  go  forth  in  search  of  localities  among  the  mountains  where  it  is  most  abundant,  and, 
having  satisfied  themselves  on  this  point,  return  home,  provide  themselves  with  the  requisite  im- 
plements, and  set  out  for  the  place  of  collection.  Clearing  away  the  brushwood  and  stems,  the 
peasant  digs  deeply  around  the  root,  then  cuts  off  the  top  obliquely,  and  affixes  a  mussel-shell  ta 
the  root  so  as  to  receive  the  juice  as  it  flows  from  the  dependent  part.  He  then  passes  on  to  other 
plants,  upon  which  he  operates  in  like  manner.  After  a  time  he  returns  upon  his  steps,  and  emp- 
ties the  shells  successively  into  a  tinned  co])per  vessel.  Next  day  he  goes  over  the  same  ground, 
and  scrapes  by  a  knife  from  the  cut  surface  the  juice  which  has  in  the  mean  time  flowed  out  and 
partially  concreted.  This  he  mixes  with  that  previously  collected,  and.  when  his  vessel  is  full, 
takes  it  to  some  neighboring  market,  where  it  is  bought  up  and  sent  to  the  wholesale  druggists  at 
Constantinople  and -Smyrna.  The  juice  reaches  the  market  in  a  pasty  state,  and  whitish  like 
cheese  except  where  exposed  to  the  air.  It  is  in  these  centres  of  trade,  or  on  its  way  from  the 
collectors,  that  the  drug  undergoes  the  various  sophistications  to  which  it  is  subjected, — the  peasant 
himself  being  honest,  and  seldom  disposed  to  adulterate.  {Ibid.,  April,  1860,  p,  521.) 
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be  altogether  abandoned.  We  shall  treat  of  the  drug  under  the  heads  of  genuine 
and  factitious  scammony. 

Genuine  Scammony.  This  is  sent  into  commerce  in  drums  or  boxes,  and  is  either 
in  irregular  lumps,  in  large  solid  masses  of  the  shape  of  the  containing  vessel  into 
which  it  appears  to  have  been  introduced  while  yet  soft,  or  in  circular,  flattish  or 
plano-convex  cakes.  It  seldom  reaches  us  in  an  unmixed  state.  Formerly  small 
portions  of  pure  scammony  were  occasionally  to  be  met  with  in  Europe,  contained 
in  the  shells  in  which  the  juice  was  collected  and  dried.  This  variety,  denominated 
scammony  in  sliells,  is  now  scarcely  to  be  found.  The  pure  drug  is  called  virgin 
scammony.  It  is  in  irregular  pieces,  often  covered  with  a  whitish-gray  powder, 
friable  and  easily  broken  into  small  fragments  between  the  fingers,  with  a  shining 
grayish  green  fracture  soon  passing  into  greenish  black,  and  exhibiting  under  the 
microscope  minute  air-cells,  and  numerous  gray  semi-transparent  splinters.*  It  is 
easily  pulverized,  affording  a  pale  ash-gray  powder.  When  rubbed  with  water  it 
readily  forms  a  milky  emulsion.  It  has  a  rather  strong,  peculiar  odor,  compared 
to  that  of  old  cheese.  The  taste  is  feeble  at  first,  and  afterwards  somewhat  acrid, 
but  without  bitterness.  It  gives  no  evidence,  when  the  requisite  tests  are  applied, 
of  the  presence  of  starch  or  carbonate  of  calcium,  leaves  but  a  slight  residue  when 
burned,  and  yields  about  80  per  cent,  of  its  weight  to  ether.  Considerable  quanti- 
ties of  what  is  called  virgin  scammony  have  been  imported  into  this  country  since 
the  drug-law  went  into  operation ;  but,  though  some  specimens  are  tolerably  pure, 
the  drug,  on  the  whole,  falls  far  short  of  the  proper  standard.  Dr.  E.  R.  Squibb 
examined  many  specimens,  and  found  the  proportion  of  resin  to  vary  from  25  to 
79-7  per  cent. ;  only  two  or  three,  out  of  more  than  30  examined,  approaching  the 
latter  degree  of  purity  within  10  per  cent.  (J..  J.  P.,  Jan.  1863,  p.  51.)f 

The  oflBcinal  description  and  tests  for  scammony  are  as  follows.  "  In  irregular, 
angular  pieces  or  circular  cakes,  greenish  gray  or  blackish,  internally  porous,  and 
of  a  resinous  lustre,  breaking  with  an  angular  fracture ;  odor  peculiar,  somewhat 
cheese-like  ;  taste  slightly  acrid  ;  powder  gray  or  greenish  gray.  When  triturated 
with  water,  Scammony  yields  a  greenish  emulsion ;  it  does  not  effervesce  on  the 
addition  of  diluted  hydrochloric  acid,  and  the  decoction,  when  cold,  does  not  assume 
a  blue  color  on  the  addition  of  test-solution  of  iodine.  Ether  dissolves  at  least 
seventy-five  per  cent,  of  it ;  and,  when  the  ether  has  been  evaporated,  the  residue,  dis- 
solved in  hot  solution  of  potassa,  is  not  precipitated  by  diluted  sulphuric  acid."  IT.  S. 

The  form  of  scammony  chiefly  found  in  our  markets  is  that  in  circular  cakes. 
These  are  sometimes  flattish  on  both  sides,  but  generally  somewhat  convex  on  one 
side  and  flat  on  the  other,  as  if  dried  in  a  saucer,  or  other  shallow  vessel.  They  are 
from  four  to  six  inches  in  diameter,  and  from  half  an  inch  to  an  inch  and  a  half  or 
even  two  inches  thick  in  the  centre.  As  found  in  the  retail  shops,  they  are  often  in 
fragments.  They  are  hard  and  heavy,  with  a  faintly  shining  roughish  fracture;  and 
when  broken  exhibit  in  general  a  structure  very  finely  porous,  sometimes  almost 
compact,  and  in  a  very  few  instances  cavernous.  Their  color  externally  is  a  dark 
ash  or  dark  olive,  or  slate  color  approaching  to  black  ;  internally  somewhat  lighter 
and  grayish,  with  an  occasional  tinge  of  green  or  yellow,  but  deepening  by  expo- 
sure. The  small  fragments  are  sometimes  slightly  translucent  at  the  edges.  The 
mass,  though  hard,  is  pulverizable  without  great  difiiculty,  and  affords  a  light  gray 
powder.  It  imparts  to  water  with  which  it  is  triturated  a  greenish  milky  appearance. 
The  smell  is  rather  disagreeable,  and  similar  to  that  of  the  pure  drug.  The  taste, 
very  slight  at  first,  becomes  feebly  bitterish  and  acrid.  This  kind  of  scammony  is 
never  quite  pure,  and  much  of  it  is  considerably  adulterated.   In  some  of  the  cakes 

*  According  to  Maltass,  the  purest  scammony  has  a  reddish  black  fracture,  unless  it  has  been 
mixed  with  water  in  its  preparation,  in  which  case  it  is  black  and  very  glossy.  {P.  J.  Tr.,  xiii.  266.) 

f  Dr.  Squibb  gives  the  following  description  of  the  drug  imported  as  vircjin  Bcammony.  "  It  gen- 
erally occurs  in  soldered  square  tin  boxes,  containing  25  to  28  pounds  each.  Occasionally,  however, 
it  is  in  round  wooden  boxes  or  drums  of  a  similar  capacity.  The  scammony  is  in  irregular,  rough 
and  fissured  masses  of  various  sizes,  sometimes  porous,  but  commonly  solid,  hard,  and  scmi-resin- 
ous,  having  a  tough  dull  fracture.  It  is  of  a  very  dark  grayish  green  color  internally,  often  nearly 
black,  but  more  of  an  ash  color  externally.  It  is  rarely  dry  enough  to  be  pulverulent,  yet  still 
more  rarely  too  moist  to  be  rubbed  into  coarse  powder,  and  it  generally  loses  6  per  cent,  in  drying 
•"ufficiently  to  make  a  fine  powder."  {A.  J.  P ,  Jan.  Iii63,  p.  49.J 
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carbonate  of  calcium  is  the  chief  impurity ;  in  others  the  adulterating  substance  is 
probably  meal,  as  evidences  of  the  presence  of  starch  and  lignin  are  aflforded ;  and 
in  others  again  both  these  substances  are  found.  ChristLson  discovered  in  the  chalky 
specimens  from  15  to  38  per  cent,  of  carbonate  of  calcium  ;  in  the  amylaceous,  from 
13  to  42  per  cent,  of  impurity.  It  was  probably  to  the  flat,  dark-colored,  compact, 
difficultly  pulverizable,  and  more  impure  cakes  that  the  name  of  Smyrna  scammony 
was  formerly  given.  These  have  been  erroneously  ascribed  by  some  to  Periploca 
Secamone,  a  plant  growing  in  Egypt. 

Scammony  is  ranked  among  the  gum-resins.  It  is  partially  dissolved  by  water, 
much  more  largely  by  alcohol  and  ether,  and  almost  entirely,  when  pure,  by  boiling 
diluted  alcohol.  Its  active  ingredient  is  resin,  which  constitutes  from  80  to  90  per 
cent,  of  pure  dry  scammony.  (See  Resina  Scammonii.)  The  gum-resin  has  been 
analyzed  by  various  chemists  with  varying  results ;  as  the  character  of  the  speci- 
mens examined  is  insufficiently  determined  by  the  terms  Aleppo  and  Smyrna  scam- 
mony, employed  to  designate  them.  The  resin  is  now  known  to  be  identical  with 
that  found  in  the  root  of  the  Mexican  Ipomoea  on'zabensis,  known  in  commerce  as 
male  jalap  ;  and  the  n&me  Jalapin  is  given  to  it.  (See  Jaliipa.^  Bouillon-Legrange 
and  Yogel  obtained,  from  100  parts  of  Aleppo  scammony,  60  of  resin,  3  of  gum, 
2  of  extractive,  and  35  of  insoluble  matter ;  from  the  same  quantity  of  Smyrna 
scammony,  29  parts  of  resin,  8  of  gum,  5  of  extractive,  and  58  of  vegetable  remains 
and  earthy  substances.  It  is  obvious  that  both  the  specimens  upon  which  they 
operated  were  very  impure.  Marquart  found  in  pure  scammony  {scammony  in 
shells)  81-25  per  cent,  of  resin,  3-00  of  gum  with  salts,  0-75  of  wax,  4-50  of  ex- 
tractive, 1-75  of  starchy  envelopes,  bassorin,  and  gluten,  150  of  albumen  and  lig- 
nin, 3*75  of  ferruginous  alumina,  chalk,  and  carbonate  of  magnesium,  and  350  of 
sand.  Christison  found  difierent  specimens  of  pure  scammony  to  contain,  in  100 
parts,  from  77  to  83  parts  of  resin,  from  6  to  8  of  gum,  from  3-2  to  5  of  lignin  and 
f'and,  and  from  7'2  to  12-6  of  water,  with  occasionally  a  little  starch,  probably  de- 
rived accidentally  from  the  root,  and  not  in  sufficient  quantity  to  cause  a  cold  decoc- 
tion of  the  gum-resin  to  give  a  blue  color  with  iodine.  Mr.  Hanbury,  of  London, 
found  91-1  per  cent,  of  resin  in  the  purest  scammony  in  shells.  As  already  stated, 
scammony  is  seldom  quite  pure  as  found  in  commerce.  Much  of  it  contains  not 
more  than  50  per  cent,  of  the  resin,  some  not  more  than  42  per  cent.,  and  the  worst 
varieties  as  little  as  10  per  cent.,  or  even  less.  Sometimes  the  cakes  are  of  good 
quality  on  the  outside,  and  inferior  within.  It  has  been  suggested,  in  this  uncer- 
tainty as  to  the  strength  of  the  scammony  of  the  shops,  whether  it  might  not  be 
best  to  abandon  its  internal  u.se  altogether,  and  to  employ  only  the  resin,  which  is 
of  uniform  strength.  Indeed,  the  resin  has  been  officinally  substituted  for  the  gum- 
resin  in  that  important  preparation,  the  compound  extract  of  colocynth. 

Factitious  Scammony.  Montpellier  Scammony.  Much  spurious  scammony  is  man- 
ufactured in  the  south  of  France,  said  by  Guibourt  to  be  made  from  the  expressed 
juice  of  Cynanchum  Monspeliaciim,  incorporated  with  various  resins,  and  other  pur- 
gative substances.  M.  Thorel,  however,  a  pharmaceutist  of  Avallon,  denies  that 
this  plant  is  employed  in  its  preparation.  (Joum.  de  Pharm.,  xx.  107.)  It  has  been 
occasionally  imported  into  the  United  States  and  sold  as  Smyrna  scammony.  It  is 
usually  in  flat  semicircular  cakes,  four  or  five  inches  in  diameter,  and  six  or  eight 
lines  thick,  blackish  both  externally  and  within,  very  hard,  compact,  rather  heavy, 
of  a  somewhat  shining  and  resinous  fracture,  a  feeble  balsamic  odor  wholly  different 
from  that  of  genuine  scammony,  and  a  very  bitter  nauseous  taste.  When  rubbed 
with  the  moistened  finger  it  becomes  dark  gray,  unctuous,  and  tenacious.  We  have 
seen  another  substance  sold  as  Smyrna  scammony,  which  was  obviously  spurious, 
consisting  of  blackish,  circular,  flat  cakes,  or  fragments  of  such  cakes,  rather  more 
than  half  an  inch  thick,  very  light,  penetrated  with  small  holes,  as  if  worm-eaten, 
and  when  broken  exhibiting  an  irregular,  cellular,  spongy  texture.  Dr.  Pereira  de- 
scribed a  factitious  substance  sold  as  Smyrna  scammony,  which  was  in  circular  flat 
cakes  about  half  an  inch  thick,  blackish,  and  of  a  slaty  aspect,  breaking  with  diffi- 
culty, of  a  dull,  black  fracture,  and  of  the  sp.  gr.  1*412.  Moistened  and  rubbed  it 
had  the  smell  of  guaiac;  the  adulteration  was  also  detected  by  chemical  tests. 
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Medical  Properties  and  Uses.  Scammony  is  an  energetic  cathartic,  apt  to  oc- 
casion griping,  and  sometimes  operating  with  harshness.  It  was  known  to  the  ancient 
Greek  physicians,  and  was  much  employed  by  the  Arabians,  who  not  only  gave  it 
as  a  purgative,  but  also  applied  it  externally  for  the  cure  of  various  cutaneous  dis- 
eases. It  may  be  used  in  all  cases  of  torpid  bowels,  when  a  powerful  impression  is 
desired ;  but,  on  account  of  its  occasional  violence,  it  is  seldomed  administered,  ex- 
cept in  combination  with  other  cathartics,  the  action  of  which  it  promotes,  while 
its  own  harshness  is  mitigated.*  It  should  be  given  in  emulsion  with  mucilage,  sugar, 
almonds,  liquorice,  or  other  demulcent ;  and  its  disposition  to  gripe  may  be  counter- 
acted by  the  addition  of  an  aromatic.  The  dose  is  from  five  to  fifteen  grains  (0-33- 
1  Gm.)  of  pure  scammony,  from  ten  to  thirty  (0'65-l'95  Gm.)  of  that  commonly 
found  in  the  market. 

Off.  Prep,  of  the  Root.  Scamraoniae  Resina,  Br. 

Off.  Prep,  of  Scammony.  Confectio  Scammonii,  Br.;  Pilula  Colocynthidis  Comp., 
Br.;  Pulvis  Scammonii  Comp.,  Br.;  Kesina  Scammonii,  U.  S. 

SCILLA.  U.S.,  Br.     Squill 

(SgiL'LA— Bil'la.) 

"  The  sliced  bulb  of  TJrginea  Scilla.  Steinheil.  {Nat.  Ord.  Liliacese.)"  U.  S. 
"  The  sliced  and  dried  bulb  of  Urginea  Scilla.  Steinheil.  From  the  Mediterranean 
coast."  Br. 

Bulbus  Scillae,  P.O.;  Squills;  Squille,  Scille,  Fr.;  Meerzwiebel,  O.;  Scilla,  It.;  Cebolla  al- 
barrana,  Sp. 

Urginea  Scilla.  Steinheil.  B.&  T.  281. — Scilla  maritima.  Willd.  Sp.  Plant,  ii. 
125.  This  is  a  perennial  plant,  with  fibrous  roots  proceeding  from  the  bottom  of  a 
large  bulb,  which  sends  forth  several  long,  lanceolate,  pointed,  somewhat  undulated, 
shining,  deep  green  leaves.  From  the  midst  of  the  leaves  a  round,  smooth,  succu- 
lent flower-stem  rises,  from  one  to  three  feet  high,  terminating  in  a  long,  close  spike 
of  whitish  flowers.  These  are  destitute  of  calyx,  and  stand  on  purplish  peduncles, 
at  the  base  of  each  of  which  is  a  linear,  twisted,  deciduous  floral  leaf.  The  squill 
gi'ows  on  the  sea-coast  of  Spain,  France,  Italy,  Greece,  and  the  other  countries  bor- 
dering on  the  Mediterranean.  The  bulb  is  the  ofiicinal  portion.  It  is  generally 
dried  for  use,  but  is  sometimes  imported  in  the  recent  state  packed  in  sand. 

Properties.  The  fresh  bulb  is  pear-shaped,  usually  larger  than  a  man's  fist,  some- 
times as  large  as  the  head  of  a  child,  and  consists  of  fleshy  scales  attenuated  at  their 
edges,  closely  applied  over  each  other,  and  invested  by  exterior  scales  so  thin  and 
dry  as  to  appear  to  constitute  a  membranous  coat.  There  are  two  varieties,  distin- 
guished as  the  red  and  wliite  squill.  In  the  former,  the  exterior  coating  is  of  a  deep 
reddish  brown  color,  and  the  inner  scales  have  a  whitish  rosy  or  very  light  pink 
epidermis,  with  a  yellowish  white  parenchyma  ;  in  the  latter,  the  whole  bulb  is  white. 
They  do  not  differ  in  medicinal  virtue.  The  bulb  abounds  in  a  viscid,  very  aciid 
juice,  which  causes  it  to  inflame  and  even  excoriate  the  skin  when  much  handled. 
By  drying,  this  acrimony  is  very  much  diminished,  with  little  loss  of  medicinal 
power.  The  bulb  loses  about  four-fifths  of  its  weight  in  the  process.  Vogel  found 
100  parts  of  fresh  squill  to  be  reduced  to  18  by  desiccation.  The  process  is  some- 
what difiicult,  in  consequence  of  the  abundance  and  viscidity  of  the  juice.  The  bulb 
is  cut  into  thin  transverse  slices,  and  the  pieces  dried  separately  by  artificial  or  solar 
heat.  The  outer  and  central  scales  are  rejected,  the  former  being  dry  and  destitute 
of  activity,  the  latter  too  fleshy  and  mucilaginous. 

Dried  squill,  as  found  in  our  shops,  is  in  irregular  oblong  pieces,  often  more  or  less 
contorted,  of  a  dull  yellowish  white  color  with  a  reddish  or  rosy  tint,  sometimes  en- 
tirely white,  slightly  diaphanous,  brittle  and  pulverizable  when  perfectly  dry,  but 

*  Triplex  Pills.  Dr.  J.  W.  Francis,  of  New  York  City,  employed  a  combination  of  purgatives 
which  afterwards  became  very  well  known  as  triplex  pills.  The  original  formula,  obtained  throucrh 
Dr.  E.  R.  Squibb,  is  as  follows.    Powdered  Scammony,  Powdered  Socotrine  Aloes,  Blue  Mass,  of  encli 

1  troyounce ;  Croton  Oil,  20  ininims  ;  Oil  of  Caraway,  ^\  fiui drachm h  ;  Tincture  of  Aloes  and  Myrrli, 

2  Jlnidrnchms  ;  mix  welly  and  make  into  400  pills.     The  u-iial  aperient  or  hixative  dose  is  one  pill 
at  bedtime,  until  the  natural  condition  is  restored.  {Proc.  A.  P.  A.,  1872,  p.  223.) 
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often  flexible  from  the  presence  of  moisture,  for  •which  they  have  a  great  affinity. 
Occasionally  a  parcel  will  be  found  consisting  of  vertical  slices,  some  of  which  adhere 
together  at  the  base.     The  odor  is  very  feeble,  the  taste  bitter,  nauseous,  and  acrid. 

The  virtues  of  squill  are  extracted  by  water,  alcohol,  and  vinegar.  It  was  analyzed  by 
Vogel,  by  M.  J.  H.  Marais,  by  Lebourdais,  by  Tilloy,  by  Merck,  and  lastly  by  Schmiede- 
berg  {Zeit.  Physiol.  Chem.,  Ill,  112),  whose  results,  though  varying  considerably, 
give  us  the  following  information.  The  bitter  principle  not  yet  prepared  in  a  state 
of  purity  is  scilUtin.  Merck,  however,  obtains  three  compounds  of  this  class :  scilli- 
pikrin,  scillitoxin,  and  scillin.  Jarmersted  {Arch.  Exper.  Path..,  11,  22)  obtained 
a  glucoside  which  he  called  scilldin,  but  which  seems  to  be  identical  with  scillitoxin. 
Schmiedeberg  (loc.  cit.)  found  a  peculiar  carbohydrate  or  mucilage,  which  he  calls 
siiustrin,  CgHj^O.,  which  is  not  affected  by  saliva  or  diastase,  but  is  changed  by 
dilute  sulphuric  acid  into  a  mixture  of  laevulose  and  optically  inactive  sugar,  both 
fermentable.  The  bulbs  o^  Scilla  maritima  also  yield  a  slightly  colored  liquid  oil  of  ' 
unpleasant  odor  when  distilled  in  a  current  of  steam,  {Husemann  s  Pjlanzenstoffe, 
2d  ed.,  p.  -1:06.)  Examined  by  the  microscope,  the  bulb  is  seen  to  be  pervaded  by 
innumerable  minute  acicular  crystals,  consisting  of  inorganic  salts,  chiefly,  accord- 
ing to  M.  Marais,  carbonate  of  calcium,  with  a  little  chloride  of  calcium.  {Ibid.') 
Water  distilled  from  it  had  neither  taste  nor  smell,  and  was  drunk  by  Vogel  to  the 
amount  of  six  ounces  without  effect. 

When  kept  in  a  dry  place,  squill  retains  its  virtues  for  a  long  time ;  but  if  exposed 
to  moisture  it  soon  becomes  mouldy. 

Medical  Properties  and  Uses.  Squill  is  expectorant,  diuretic,  and  in  large  doses 
emetic  and  purgative.  In  overdoses  it  has  been  known  to  occasion  hypercatTiarsis, 
strangury,  bloody  urine,  and  fatal  inflammation  of  the  stomach  and  bowels.  The 
Greek  physicians  employed  it  as  a  medicine ;  and  it  has  retained  to  the  present 
period  a  deserved  popularity.  As  an  expectorant,  it  is  used  both  in  cases  of  deficient 
and  of  superabundant  secretion  from  the  bronchial  mucous  membrane  ;  in  the  former 
case  usually  combined  with  tartar  emetic  or  ipecacuanha,  fh  the  latter  frequently 
with  the  stimulant  expectorants.  In  both  instances  it  operates  by  stimulating  the 
vessels ^f  the  lungs;  and  it  should  not  be  used  when  there  is  a  high  grade  of  in- 
flammation, with  arrested  secretion.  In  dropsical  diseases  it  is  much  employed,  es- 
pecially in  connection  with  digitalis.  A  remarkable  case  of  greatly  enlarged  spleen, 
which  was  entirely  removed  in  three  weeks  under  the  use  of  fifteen  drops  of  tincture 
of  squill,  five  times  a  day,  is  recorded  by  Dr.  Hennigke.  {Ann.  de  Thernp.,  1867, 
p.  91.)  On  account  of  its  great  uncertainty  and  occasional  harshness,  it  is  very 
seldom  prescribed  as  an  emetic,  except  in  infantile  croup  or  catarrh,  in  which  it  is 
u.sually  given  in  the  form  of  syrup.  When  given  in  substance  it  is  most  con- 
veniently administered  in  the  form  of  pill.  The  dose,  as  a  diuretic  or  expectorant, 
is  one  or  two  grains  (0-065-0-13  Gm.)  repeated  two  or  three  times  a  day,  and  gradu- 
ally increased  till  it  produces  slight  nausea  or  evinces  its  action  upon  the  kidneys 
or  lungs.  From  six  to  twelve  grains  (O-i-0-8  Gm.)  will  generally  vomit.  The 
vinegar  and  syrup  of  squill  are  officinal,  and  are  much  used.  An  acetic  extract  has 
been  prepared  by  Mr.  F.  D.  Niblett,  by  digesting  a  pound  of  squill  with  three  fluid- 
ounces  of  acetic  acid  and  a  pint  of  distilled  water,  with  a  gentle  heat,  for  forty-eight 
hours,  then  expressing,  and,  without  filtration,  evaporating  to  a  proper  consistence. 
One  grain  is  equal  to  about  three  of  the  powder.   {P.  J.  tr.,  xii.  133.) 

Off.  Prep.  Acetum  Scillje ;  Extractum  Scillae  Fluidum,  U.  S.;  Pilula  Ipecac- 
uanhfe  cum  Scilla,  Br.;  Pilulae  Scillae  Compositae;  Syrupus  Scillae  Compositae,  il  S.; 
Tinctura  Scillae. 

SCOPARIUS.   U.S.    Broom. 

(SCO-PA'RI-rS.) 

"  The  tops  of  Sarothamnus  Scoparius.  Koch.  (Xaf.  Ord.  Leguminosae,  Papili- 
onaceae.)"  U.  S.  "  The  fresh  and  dried  tops  of  Sarothamnus  Scoparius.  Wimmer. 
From  indigenous  plants."  Br. 

Scoparii  Cacnmina,  Br.;  Broom-Tops  :  Herba  Scoparii ;  Genet  a  balais,  Fr.;  Gemeine  Besen- 
ginster,  Besenginster,  Pfriemenkraut,  G.;  Scoparia,  It.;  Retatna,  Sp. 

Gen.  Cytisus,  Linn.     The  two  superior  calyx  teeth  connate  or  free,  the  three 
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inferior  connate  into  a  lip.  Stamens  all  coalescenfc  into  a  closed  tube.  Leaves  one- 
to  three-foliate.     Fruit  unarmed  or  spinescent.     Seeds  strophiolate. 

Sarothamnus  is  a  section  of  this  genus,  which  does  not  seem  to  be  entitled  to 
the  rank  of  a  genus.  It  is  distinguished  by  its  short,  broad,  divaricate,  denticulate 
calyx  lip,  its  broad  petals,  and  especially  by  its  elongated,  strongly  incurved  or  circi- 
nate  style.  The  last  character  is  of  course  the  most  important,  but,  as  there  is  a 
regular  gradation  of  species  between  the  typical  long-styled  C.  Scoparius  and  the 
shortest-styled  Ci/tisus,  the  character  does  not  warrant  the  formation  of  a  genus. 

Sarothamnus  Scoparius.  Koch. —  Cytisus  Scoparius.  De  Cand.  Prodrom.  ii.  154; 
B.  &  T.  70. — Spartium  Scoparium.  Willd.  Sp.  Plant,  iii.  933.  This  is  a  com- 
mon European  shrub,  cultivated  in  our  gardens,  from  three  to  eight  feet  high,  with 
numerous  straight,  pentangular,  bright  green,  very  flexible  branches,  and  small,  ob- 
long, downy  leaves,  usually  ternate,  but  on  the  upper  part  of  the  plant  sometimes 
simple.  The  flowers  are  numerous,  papilionaceous,  large,  showy,  of  a  golden  yellow 
color,  and  solitary  upon  short  axillary  peduncles.  The  seeds  are  contained  in  a  com- 
pressed legume,  which  is  hairy  at  the  sutures. 

The  whole  plant  has  a  bitter  nauseous  taste,  and,  when  bruised,  a  strong  peculiar 
odor.  The  tops  of  the  branches  are  the  officinal  portion.  They  are  "  in  thin,  flexi- 
ble twigs,  pentangular,  winged,  nearly  smooth,  tough,  usually  free  from  leaves  ;  of  a 
peculiar  odor  when  bruised ;  disagreeably  bitter."  U.  S.  The  seeds  are  said  to  be 
used  sometimes,  and  to  be  as  active  as  the  tops.  Water  and  alcohol  extract  their 
active  properties.  According  to  Cadet  de  Gassicourt,  the  flowers  contain  volatile 
oil,  fatty  matter,  wax,  chlorophyll,  yellow  coloring  matter,  tannin,  a  sweet  substance, 
mucilrfge,  albumen,  and  lignin.  Dr.  Stenhouse  has  separated  from  them  two  prin- 
ciples, one  of  which,  called  scoparin,  C^iHj^Oij,  he  believes  to  be  the  diuretic  prin- 
ciple, and  the  other,  an  alkaloid,  sparteine,  Cj^H^gN^,  to  be  narcotic.  The  former 
is  in  stellate  crystals,  easily  dissolved  by  boiling  water  and  alcohol,  and  is  obtained 
by  purifying  a  yellow  gelatinous  substance  deposited  upon  the  evaporation  of  the 
decoction.  It  may  be^iven  in  the  dose  of  four  or  five  grains.  The  latter  was  ob- 
tained by  distillation  from  the  mother-waters  of  the  scoparin.  It  is  a  colorless  liquid, 
having  a  peculiar  bitter  taste,  and  all  the  properties  of  a  volatile  alkaloid^  ,  It  is 
colorless,  but  becomes  brown  by  exposure  to  light ;  it  has  at  first  an  odor  of  aniline, 
but  this  is  altered  by  rectification.  Jt  readily  neutralizes  acids  and  forms  crystalliza- 
ble  salts,  which  are  extremely  bitter.  (See  P.  J.  Tr.,  June  28,  1879.)  It  appears 
to  have  narcotic  properties. 

Medical  Properties  and  Uses.  Broom  is  diuretic  and  cathartic,  and  in  large 
doses  emetic,  and  has  been  employed  with  great  advantage  in  dropsical  complaints, 
for  which  it  was  recommended  by  Meade,  Cullen,  and  others.  CuUen  prescribed  it 
in  the  form  of  decoction,  made  by  boiling  half  an  ounce  of  the  fresh  tops  in  a  pint 
of  water  down  to  half  a  pint,  of  which  he  gave  a  fluidounce  (30  C.c.)  every  hour 
till  it  operated  by  stool  or  urine.  It  is  a  domestic  remedy  in  Great  Britain,  but  is 
seldom  used  in  this  country.  The  seeds  may  be  given  in  powder,  in  the  dose  of  ten 
or  fifteen  grains  (0-65-1  Gm.). 

Off.  Prep.  Decoctum  Scoparii,  Br.;  Succus  Scoparii,  Br. 

SCUTELLARIA.   U.S.    Scutellaria.     ISmllcap:] 

(SCU-TEL-LA'KI-A.) 

"  Scutellaria  lateriflora.  Linne.     {Nat.  Ord.  Labiatas.)"    U.  S. 

Hoodwort,  Madweed ;  Scutellaire,  Fr.;  Ilelmkraut,  G. 

Gen.  Ch.  Calyx  bilabiate  ;  lips  entire  ;  mouth  closed  by  a  helmet-shaped  lid  after 
the  corolla  falls.  Corolla  bilabiate,  upper  lip  vaulted,  lower  dilated,  convex  ;  tube 
of  the  corolla  bent. 

Several  species  of  Scutellaria  have  attracted  attention.  Scutellaria  galericulata, 
or  common  European  scullcap,  which  also  grows  wild  in  this  country,  has  a  feeble, 
somewhat  alliaceous  odor,  and  a  bitterish  taste.  It  has  been  employed  in  intermit- 
tents,  and  externally  in  old  ulcers.  Another  indigenous  species,  the  *S'.  integrifolia, 
of  which  S.  hyssopifolia,  Linn.,  is  considered  by  some  as  a  variety,  is  intensely 
bitter,  apd  might  probably  be  found  useful  as  a  tonic. 
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Scutellaria  lateriflora.  Willd.  Sp.  Plant,  iii.  172  ;  Gray,  Manual  of  the  Bot.  of 
North.  U.  S.,  p.  315.  This  is  an  indigenous  perennial  herb,  with  a  stem  erect,  much 
branched,  quadrangular,  smooth,  and  one  or  two  feet  high.  The  leaves  are  ovate, 
acute,  dentate,  subcordate  upon  the  stem,  opposite,  and  supported  upon  long  petioles. 
The  flowers  are  small,  of  a  pale  blue  color,  and  disposed  in  long,  lateral,  leafj  ra- 
cemes. The  tube  of  the  corolla  is  elongated,  the  upper  lip  concave  and  entire,  the 
lower  three-lobed.  The  plant  grows  in  moist  places  bj  the  sides  of  ditches  and 
ponds  in  all  parts  of  the  Union. 

The  dried  tops  are  officinally  described  "  as  about  twenty  inches  (50  cm.)  long, 
smooth ;  stem  quadrangular,  branched  ;  leaves  opposite,  petiolate,  about  two  inches 
(5  cm.)  long,  ovate-lanceolate  or  ovate-oblong,  serrate  ;  flowers  in  axillary,  one-sided 
racemes,  with  a  pale  blue  corolla  and  a  two-lipped  calj'X,  closed  in  fruit,  the  upper 
lip  helmet-shaped ;  odor  slight ;  taste  bitterish."  U.  S.  To  the  senses  scullcap  does 
not  indicate,  by  any  peculiar  taste  or  smell,  the  possession  of  medicinal  virtues. 
It  is  even  destitute  of  the  aromatic  properties  which  are  found  in  many  of  the 
labiate  plants.  When  taken  internally,  it  produces  no  very  obvious  effects,  and 
probably  is  of  no  remedial  value,  although  at  one  time  it  was  esteemed  as  a  remedy 
in  hydrophobia.  It  is  also  used  by  some  practitioners  as  a  nervine  in  neuralgic  and 
convulsive  affections,  chorea,  delirium  tremens,  and  nervous  exhaustion  from  fatigue 
or  over-excitement.  (A.  J.  P.,  xxiii.  370  ;  N.  J.  Med.  Rep.,  v.  13  ;  Med,  and  Surg. 
Rep.,  March  19,  1870.) 

The  so-called  scutellarine  is  not  a  pure  proximate  principle.  It  is  prepared  by 
mixing  a  concentrated  tincture  with  water,  precipitating  by  alum,  and  then  washing 
and  drying,  and  given  in  doses  varying  from  one  to  three  or  four  grains  (0-065- 
0-20  or  026  Gm.).  The  fluid  extract  is  used  io  the  doee  of  one  to  two  fluidrachms 
(3-75-7-5  C.c). 

Off.  Prep.  £xtractum  Scutellariae  Fluidum,  U.  S. 

SENEGA.   U.S.    Senega, 

(S£>"'E-GA.) 

"  The  root  of  Polygala  Senega.  Linne.  (Xat.  Ord.  Polygalaceae.)"  U.  S.  "  The 
dried  root  of  Polygala  Senega.  Linn.     From  North  America."  Br. 

Senega  Badix,  Br.,-  Senega  Root,  Senega  Snakeroot;  Polygale  de  Virginie,  Fr./  Klapper- 
tchlangenwurzel,  Senegawurze!,  G.;  Poligala  Virginiana,  It. 

Gen.  Ch.  Calyx  five-leaved,  with  two  leaflets  wing-shaped  and  colored.  Legume 
obcordate,  two-celled.    Willd. 

Besides  P.  Senega.,  two  other  species  have  attracted  some  attention  in  Europe — 
P.  amara  and  P.  vulgaris — as  remedies  in  chronic  pectoral  affections ;  but,  as  they 
are  not  natives  of  this  country,  and  are  never  used  by  practitioners  here,  they  do 
not  merit  particular  notice. 

Polygala- Senega.  Willd.  Sp.  Plant,  iii.  894;  Bigelow,  Am.  Med.  Bot.  ii.  97; 
Barton,  Med.  Bot.  ii.  Ill  ;  B.d:  T.  29.  This  unostentatious  plant  has  a  perennial 
branching  root,  from  which  several  erect,  simple,  smooth,  round,  leafy  stems  annually 
rise,  from  nine  inches  to  a  foot  in  heisht.  The  stems  are  occasionally  tinged  with 
red  or  purple  below,  but  are  green  near  the  top.  The  leaves  are  alternate  or  scat- 
tered, lanceolate,  pointed,  smooth,  bright  green  on  the  upper  surface,  paler  beneath, 
and  sessile  or  supported  on  very  short  footstalks.  The  flowers  are  small  and  white, 
and  form  a  close  spike  at  the  summit  of  the  stem.  The  calyx  is  their  most  con- 
spicuous part.  It  consists  of  five  leaflets,  two  of  which  are  wing-shaped,  white, 
and  larger  than  the  others.  The  corolla  is  small  and  closed.  The  capsules  are 
small,  much  compressed,  obcordate,  two-valved  and  two-celled,  with  two  oblong- 
ovate,  blackish  seeds,  pointed  at  one  end. 

The  Polygala  senega  grows  in  almost  all  parts  of  the  United  States  east  of  the 
Rocky  Mountains.  It  is  collected  for  market  in  Kentucky  and  the  States  west  and 
southwest  of  it ;  and  also  in  Wisconsin  and  the  Northwestern  States.  It  formerly 
was  much  more  abundant  to  the  eastward,  and  as  there  k  has  been  almost  extermi- 
nated, so  in  the  west  the  process  is  going  on.  It  exists  in  two  varieties  :  the  typical 
P.  Senega  and  the  variety  lati/olia,  which  is  distinguished  by  its  height  (10  to  20 
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Senega,  trausverse  sectiou,  magnified. 


inches)  and  its  very  large,  ovate  or  ovate-lanceolate  leaves,  which  taper  towards 
each  end,  and  attain  a  length  of  four  inches.     The  root  of  commerce  seems  to  be 

obtained  from  both  varie- 
ties. It  is  brought  into 
market  in  bales  weighing 
from  fifty  to  four  hundred 
^  pounds. 

/*  -    .  Properties.  As  the  root 

occurs  in  the  sliops,*  it  is 

of  various  sizes,  from  that 

of  a  straw  to  that  of  the 

(  little   finger,  presenting  a 

thick  knotty  head,  which 
exhibits  traces  of  the  nu- 
merous stems.  It  is  taper- 
ing, branched,  variously 
twisted,  often  marked  with 
iiowded  annular  protuber- 
ances, and  with  a  projecting 
keel-like  line,  extending 
along  its  whole  length.  The 
-pidermis  is  corrugated, 
transversely  cracked,  of  a 
yellowish  brown  color  in 
the  young  roots,  and  brown- 
ish gray  in  the  old.  In  the 
smaller  branches  the  color 
is  a  lighter  yellow.  The 
bark  is  thick,  hard,  and 
resinous,  and  whitish  in  its  interior ;  it  contains  the  active  principles  of  the  root.  The 
central  portion  is  ligneous,  white,  and  quite  inert,  and  should  be  rejected  in  the  prep- 
aration of  the  powder.  The  color  of  this  is  gray.  On  microscopic  examination  the 
bark  is  seen  to  be  composed  of — 1st,  an  outer  layer,  composed  of  a  series  of  tubular 
cells ;  2d,  a  middle  layer  of  thin-walled,  parenchymatous  cells ;  3d,  an  inner  layer 
containing  bast-cells.  The  keel  is  produced  by  the  excessive  development  of  this  last 
layer  of  bark  upon  one  side.  There  is  no  medulla.  The  odor  of  senega  is  peculiar, 
strong  in  the  fresh  root,  but  faint  in  the  dried.  The  taste  is  at  first  sweetish  and 
mucilaginous,  but  after  chewing  becomes  somewhat  pungent  and  acrid,  leaving  a 
peculiar  irritating  sensation  in  the  fauces.  These  properties,  as  well  as  the  medical 
virtues  of  the  root,  are  extracted  by  boiling  water  and  by  alcohol.  Diluted  alcohol 
is  an  excellent  solvent.  The  root  was  analyzed  by  Gehlen,  Peschier  of  Geneva, 
Feneulle  of  Cambray,  Dulon  d'Astafort,  Folchi,  and  Trommsdorfi",  and  subsequently 
by  M.  Quevenne.  The  senegin  of  Gehlen,  probably  the  same  as  the  polygalic  acid 
of  Quevenne,  seems  to  be  the  active  principle  of  the  root.  Quevenne  also  found 
another  principle,  which  he  named  virgineic  add,  but  the  existence  of  which  is 
doubtful.  The  virtues  of  senega  appear  to  reside  chiefly,  if  not  exclusively,  in  the 
acrid  principle  called  senegin  or  polygalic  acid,  which  seems  to  be  closely  analo- 
gous to  saponin.     Quevenne  obtained  it  pure  by  the  following  process.     Powdered 

®  The  senega  which  is  described  above  is  the  officinal  drug,  and  is  often  known  in  commerce  as 
Southern  Senega.  Northern  Senega,  false  or  lai-ije  Senega  of  the  trade,  is  much  larger,  sometimes 
lighter  in  color.  The  knot  at  the  top  of  the  root  is  often  three  inches  in  diameter,  iind  the  root 
itself  ten  inches  long  and  a  half-inch  in  diameter.  It  is  more  fleshy  and  much  less  contorted  than 
the  Southern  Senega.  In  many  of  the  roots  the  keel  line  is  rudimental  or  altogether  absent.  Prof. 
Maisch  believes  that  it  is  probably  yielded  by  the  Polygala  Boykinii,  Nuttall.  This  is  not,  how- 
ever, a  Northern  species,  and  Messrs.  J.  U.  and  C.  G.  Lloyd  seem  to  have  proved  that  the  hvrge 
senega  is  gathered  chiefly,  if  not  solely,  in  Wisconsin.  A  fresh  plant  obtained  by  the  Messrs.  Lloyd 
diroct  from  first  dealers  proved  to  be  a  variety  of  P.  Senega,  intermediate  between  the  typical  form 
and  .'ati'/olia.  This  large  senega  is,  therefore,  in  all  probiibility  the  genuine  drug,  owing  its  physi- 
cal poperties  to  an  exuberance  born  of  a  favoring  climate  and  extremely  fertile  soil.  {A.J.  P., 
1681,  p.  480.) 
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senega  is  exhausted  by  alcohol  of  33°,  and  so  much  of  the  alcohol  is  distilled  oflF  as 
to  bring  the  resulting  tincture  to  the  consistence  of  syrup.  The  residue  is  treated 
with  ether  in  order  to  remove  the  fatty  matter.  The  liquid  upon  standing  deposits 
a  precipitate,  which  is  separated  by  filtration  and  is  then  mixed  with  water.  To  the 
turbid  solution  thus  formed  alcohol  is  added,  which  facilitates  the  production  of  a 
white  precipitate,  consisting  chiefly  of  polygalic  acid.  The  liquid  is  allowed  to  stand 
for  several  days,  that  the  precipitate  may  be  fully  formed.  The  supernatant  liquid 
being  decanted,  the  precipitate  is  drained  upon  a  filter,  and,  being  removed  while 
yet  moist,  is  dissolved  by  the  aid  of  heat  in  alcohol  of  36^.  The  solution  is  boiled 
with  purified  animal  charcoal,  and  filtered  while  hot.  Upon  cooling,  it  deposits  the 
principle  in  question  in  a  state  of  purity.  Thus  obtained,  polygalic  acid  is  a  white 
powder,  inodorous,  and  of  a  taste  at  first  slight,  but  soon  becoming  pungent  and 
acrid,  and  producing  a  very  painful  sensation  in  the  throat.  It  is  fixed,  unalterable 
in  the  air,  inflammable,  soluble  in  water  slowly*  when  cold  and  rapidly  with  the  aid 
of  heat,  soluble  in  all  proportions  in  boiling  absolute  alcohol,  which  deposits  most  of 
it  on  cooling,  quite  insoluble  in  ether  and  in  the  fixed  and  volatile  oils,  and  possessed 
of  the  properties  of  reddening  litmus  and  neutralizing  the  alkalies.  M.  Quevenne 
found  it,  when  given  to  dogs,  to  occasion  vomiting,  and  much  embarrassment  in 
respiration,  and  in  large  quantities  to  destroy  life.  Dissection  exhibited  evidences 
of  inflammation  of  the  lungs ;  and  frothy  mucus  was  found  in  the  stomach,  oesopha- 
gus, and  superior  portion  of  the  trachea,  showing  the  tendency  of  this  substance  to 
increase  the  mucous  secretion,  and  explaining  in  part  the  beneficial  influence  of 
senega  in  croup.  (Jotirn.  de  Pharrn.,  xxii.  449,  and  xxiii.  227.)  M.  Bolley  confirms 
the  opinion  of  Quevenne  as  to  the  strong  analogy  between  polygalic  acid  or  senegin 
and  saponin,  if  not  their  absolute  identity,  and  considers  them  both  as  glucosides, 
resolvable  by  hydrochloric  acid  into  glucose  and  a  peculiar  substance  called  sapo- 
genin.  Rochleder  (  Chem.  Centralbl.,  1867,  p.  925)  confirms  this  view  of  their  iden- 
tity, and  gives  the  formula  CjjH^^Ojg  to  the  compound.  According  to  the  researches 
of  TrommsdorflT  and  Schneider,  senegin  is  contained  solely  in  the  bark,  the  woody  tis- 
sues being  inert. 

From  the  experiments  of  M.  Quevenne,  it  also  appears  that  senega  yields  its 
virtues  to  water,  cold  or  hot,  and  to  boiling  alcohol,  and  that  the  extracts  obtained 
by  means  of  these  liquids  have  the  sensible  properties  of  the  root.  But,  under  the 
influence  of  heat,  a  portion  of  the  acrid  principle  unites  with  the  coloring  matter  and 
coagulated  albumen,  and  thus  becomes  insoluble  in  water ;  and  the  decoction,  there- 
fore, is  not  so  strong  as  the  iufusion,  if  time  is  allowed,  in  the  formation  of  the  latter, 
for  the  full  action  of  the  menstruum.  In  forming  an  aqueous  extract,  the  infusion 
should  be  prepared  by  percolation  ;  as  it  is  thus  most  concentrated,  and  consequently 
requires  less  heat  in  its  evaporation.  In  preparing  the  infusion,  the  temperature  of 
the  water,  according  to  M.  Quevenne,  should  not  exceed  104°  F. 

The  roots  of  Panax  quinque/olium,  or  ginseng,  were  at  one  period  frequently 
mixed  with  the  senega,  but  are  easily  distinguishable  by  their  shape  and  taste. 
Other  roots,  supposed  to  be  those  of  Gillem'a  trifoliata  and  Asclepias  vincetoxicum, 
L.  {P.  J.  Tr.,  ix.  411),  have  been  observed  in  parcels  of  senega:  they  are  readily 
distinguished  from  the  genuine  root  by  their  different  physical  characteristics. 

Medical  Properties  and  Tlses.  Senega  is  a  stimulating  expectorant  and  diuretic, 
and  in  large  doses  emetic  and  cathartic.  It  appears,  indeed,  to  excite  more  or  less  all 
the  secretions,  proving  occasionally  diaphoretic  and  emmenagogue,  and  increasing 
the  flow  of  saliva.  Its  action,  however,  is  especially  directed  to  the  lungs;  and  its 
expectorant  virtues  are  those  for  which  it  is  chiefly  employed.  It  was  introduced 
into  practice  about  a  century  ago  by  Dr.  Tennant,  of  Virginia,  who  recommended  it 
as  a  cure  for  the  bite  of  the  rattlesnake,  and  in  various  pectoral  complaints.  As  an 
expectorant  it  is  employed  in  cases  not  attended  with  acute  inflammatory  action,  or 
in  which  the  inflammation  has  been  in  great  measure  subdued.  It  is  peculiarly 
useful  in  chronic  catarrhal  affections,  the  secondary  stages  of  croup,  and  in  peripneu- 
monia notha.  By  Dr.  Archer,  of  Maryland,  it  was  recommended  in  the  early  stages 
of  croup ;  but  it  is  now  seldom  given,  unless  in  combination  with  squill  and  an  anti- 
monial,  as  in  the  Si/rupus  ScillsE,  Compositus.    Employed  so  as  to  purge  and  vomit, 
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it  has  proved  useful  in  rheumatism ;  and  some  cases  of  dropsy  are  said  to  have 
been  cured  by  it.     It  has  also  been  recommended  in  amenorrhcea. 

The  dose  of  powdered  senega  is  from  ten  to  twenty  grains  (0-65-1 -3  Gm.)  ;  but 
the  medicine  is  never  used  in  substance.  The  dose  of  the  syrup  is  one  or  two 
fluidrachras  (3-75-7'5  C.c),  of  the  abstract,  from  one  to  three  grains  (0-065-0'20 
Gm.).  Polygalic  acid  may  be  employed  in  the  dose  of  from  the  fourth  of  a  grain 
to  a  grain  (0-016-0-065  Gm.),  and  may  be  administered  either  in  pill  or  in  powder, 
or  dissolved  in  hot  water,  with  the  addition,  in  any  of  its  forms,  of  gum  and  sugar 
to  obtund  its  acrimony.  A  formula  for  its  preparation  was  published  by  Professor 
Procter.    (A.  J.  P.,  1860,  p.  150.) 

Off.  Prep.  Abstractum  Senegae,  U.  S.;  Extractum  Senegse  Fluidum,  U.  S.;  In- 
fusura  Senegas,  Br.;  Syrupus  Scillas  Compositus,  U.  S.;  Syrupus  Senegae,  IT.  S.; 
Tinctura  Senegae,  £r. 

SENNA.  U.S.     Senna. 

(SEN'NA.) 

"  The  leaflets  of  Cassia  acutifolia,  Delile  (Alexandria  Senna),  and  of  Cassia 
elongata,  Lemaire-Lisancourt  (India  Senna).  (Kat.  Ord.  Leguminosae,  Caesal- 
piniese.)"  U.  S.  Senna  Alexandrina.  Alexandrian  Senna.  Br.  "  The  leaflets 
of  Cassia  lanceolata,  Lamarck  ;  and  Cassia  obovata,  CoUadon.  Imported  from  Alex- 
andria ;  carefully  freed  from  the  flower  pods  and  leafstalks  of  the  same,  and  from 
the  flowers  and  fruit  of  Solenostemma  Argel,  Ilayne^  Br.  Senna  Indica.  Tln- 
nivelly  Senna.  "The  leaflets  of  Cassia  elongata,  Lemaire.  From  plants  culti- 
vated in  Southern  India."  Br. 

Folia  Sennse ;  Feuilles  de  Sene,  Sene,  Fr.;  Sennesblatter,  G.;  Senna,  It.,  Port.;  Sen,  Sp. 

Cassia.     See  Cassia  Fistula. 

Tiie  plants  which  yield  senna  belong  to  the  genus  Cassia,  of  which  several  species 
contribute  to  furnish  the  drug.  These  were  confounded  together  by  Linnaeus  in  a 
single  species,  which  he  named  Cassia  Senna.  Since  his  time  the  subject  has  been 
more  thoroughly  investigated,  especially  by  Delile,  who  accompanied  the  French  ex- 
pedition to  Kgypt,  and  had  an  opportunity  of  examining  the  plant  in  its  native 
country.  Besides  the  officinal  species,  it  is  probable  that  C.  lanceolata  of  Forskhal, 
and  C.  JEthiopica  of  Guibourt,  contribute  towards  commercial  senna. 

1.  Cassia  acutifolia.  Delile,  Flore  d' Egypt e,\xxv.  tab.  27,  f.  1. —  C.  senna  j3.  Linn. 
—  C.  lanceolata.  De  Candolle.  Carson,  lllast.  of  Med.  Bot.  i.  34,  pi.  27. —  C  lenitiva. 
Bisch. — Senna  acutifolia.  Batka.  This  is  described  as  a  small  undershrub,  two 
or  three  feet  high,  with  a  straight,  woody,  branching,  whitish  stem;  but,  according 
to  Landerer,  the  senna  plant  attains  the  height  of  eight  or  ten  feet  in  the  African 
deserts.  The  leaves  are  alternate  and  pinnate,  with  glandless  footstalks,  and  two 
small  narrow  pointed  stipules  at  the  base.  The  leaflets,  of  which  from  four  to  six 
pairs  belong  to  each  leaf,  are  almost  sessile,  oval-lanceolate,  acute,  oblique  at  their 
base,  nerved,  from  half  an  inch  to  an  inch  long,  and  of  a  yellowish  green  color. 
The  flowers  are  yellow,  and  in  axillary  spikes.  The  fruit  is  a  flat,  elliptical,  obtuse, 
membranous,  smooth,  grayish  brown,  bivalvular  legume,  about  an  inch  long,  and 
half  an  inch  broad,  scarcely  if  at  all  curved,  and  divided  into  six  or  seven  cells,  each 
containing  a  hard,  heart-shaped,  ash-colored  seed.  C.  acutifolia  grows  wild  in  great 
abundance  in  Upper  Egypt,  Nubia,  Sennaar,  and  other  parts  of  Africa.  This  spe- 
cies furnishes  the  greater  part  of  the  variety  known  in  commerce  by  the  name  of 
Alexandria  senna. . 

Cassia  elongata.  Lemaire.  Journ.  de  Pharm.  vii.  345  ;  Fee,  Journ.  de  CTiim. 
Med.  vi.  232;  Carson,  IllusL  of  Med.  Bot.  i.  36,  pi.  29. —  C.  angustifolia.  Vahl. 
This  name  was  conferred  by  M.  Lemaire  upon  the  plant  from  which  the  India 
senna  of  commerce  is  derived.  The  botanical  description  was  completed  by  M. 
Fee  from  dried  specimens  of  the  leaves  and  fruit  found  by  him  in  unassorted  par- 
cels of  this  variety  of  senna.  Dr.  Wallich  afterwards  succeeded  in  raising  the 
plant  from  seeds  found  in  a  parcel  of  senna  taken  to  Calcutta  from  Arabia;  and  it 
has  been  described  by  Dr.  Royle,  Wight  &  Arnott,  and  Dr.  Lindley.  As  usually 
grown,  it  is  annual ;  but  with  care  it  may  be  made  to  live  through  the  year,  and 
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then  assumes  the  character  of  an  undershrub.  It  has  an  erect,  smooth  stem,  and 
pinnate  leaves,  with  from  four  to  eight  pairs  of  leaflets.  These  are  nearly  sessile, 
lanceolate,  obscurely  mucronate,  oblique  at  the  base,  smooth  above  and  somewhat 
downy  beneath,  with  the  veins  turned  inwards  so  as  to  form  a  wavy  line  immedi- 
ately within  the  edge  of  the  leaflet.  The  most  striking  character  of  the  leaflet  is 
its  length,  which  varies  from  an  inch  to  twenty  lines.  The  petioles  are  without 
glands;  the  stipules  minute,  spreading,  and  semi-hastate.  The  flowers  are  bright 
yellow,  and  arranged  in  axillary  and  terminal  racemes,  rather  longer  than  the  leaves. 
The  legume  is  oblong,  membranous,  tapering  abruptly  at  the  base,  rounded  at  the 
apex,  and  an  inch  and  a  half  long  by  somewhat  more  than  half  an  inch  broad. 
This  plant  is  a  native  of  the  southern  parts  of  Arabia.  It  has  been  said  also  to 
grow  in  the  interior  of  India,  and  is  cultivated  at  Tinnevelly  for  medical  use. 

Cossia  ohovata.  CoUadon,  Monograph  ie  des  Casses.  The  stem  of  this  species 
is  rather  shorter  than  that  of  C.  acutifolia,  rising  to  the  height  of  only  a  foot  and  a 
half.  The  leaves  have  from  five  to  seven  pairs  of  leaflets,  which  are  obovate,  very 
obtuse,  sometimes  mucronate.  The  flowers  are  in  axillary  spikes,  of  which  the 
peduncles  are  longer  than  the  leaves  of  the  plant.  The  legumes  are  very  much 
compressed,  curved  almost  into  the  kidney  torm,  of  a  greenish  brown  color,  and 
covered  with  a  very  short  down,  which  is  perceptible  only  by  the  aid  of  a  magni- 
fying glass.  They  contain  from  eight  to  ten  seeds.  This  species  grows  wild  in 
Syria,  Egypt,  and  Senegambia,  and  is  said  to  have  been  cultivated  successfully  in 
Italy,  Spain,  and  the  West  Indies.  It  grows  wild  abundantly  in  some  parts  of 
Jamaica.  (/*.  J.  Tr.,  Sept.  1867,  p.  143.)  It  is  said  to  be  no  longer  gathered  for 
senna,  although  its  leaflets  and  pods  can  frequently  be  met  with  in  Alexandrian 
senna. 

C.  lanceolata  of  Forskhal,  found  by  that  author  growing  in  the  deserts  of  Arabia, 
is  admitted  by  Lindley  and  others  as  a  distinct  species.  Some  difference,  however, 
of  opinion  exists  upon  this  point.  De  Candolle  considered  it  a  variety  of  the  C. 
acutifolia  of  Delile,  from  which  it  differs  chiefly  in  having  leaflets  with  glandular 
petioles ;  and,  as  Forskhal's  description  preceded  that  of  Delile,  he  designated  the 
species  by  the  name  of  C.  lanceolata.  Forskhal's  plant  has  been  supposed  by  some 
to  be  the  source  of  the  India  or  Mocha  senna ;  but  the  leaflets  in  this  variety  are 
much  longer  than  those  of  C.  lanceolata,  from  which  the  plant  diff"ers  also  in  having 
no  gland  on  the  petiole.  Niebuhr  informs  us  that  he  found  the  Alexandria  senna 
growing  in  the  Arabian  territory  of  Ahuarish^  whence  it  is  taken  by  the  Arabs  to 
Mecca  and  Jedda.  This  is  probably  the  C.  lanceolata  of  Forskhal.  It  is  highly 
probable  that  this  species  is  the  source  of  a  variety  of  senna  which  has  been  brought 
to  this  market  under  the  name  of  Mecca  senna. 

Cossia  jEthiopica  of  Guibourt  (C.  ovata  of  Merat),  formerly  confounded  with 
C.  acutifolia,  is  considered  by  Dr.  Lindley  a  distinct  species.  It  grows  in  Xubia, 
Fezzan  to  the  south  of  Tripoli,  and  probably,  according  to  Guibourt,  throughout 
Ethiopia.     It  is  from  this  plant  that  the  Tripoli  senna  of  commerce  is  derived. 

Several  varieties  of  this  valuable  drug  are  known  in  commerce.  Of  these,  four 
have  been  received  in  America, — the  Alexandria,  the  Tripoli,  the  India,  and  the 
Mecca  senna, — but  only  two  are  recognized  by  the  Pharmacopoeia. 

1.  Alexandria  Senna.  Though  the  name  of  this  variety  is  derived  from  the 
Egyptian  port  at  which  it  is  shipped,  it  is  in  fact  gathered  very  far  in  the  interior. 
The  Alexandria  senna  does  not  consist  exclusively  of  the  product  of  one  species  of 
Ca.ssia.  The  history  of  its  preparation  is  not  destitute  of  interest.  The  senna  plants 
of  Upper  Egypt  yield  two  crops  annually,  one  in  spring  and  the  other  in  autumn. 
They  are  gathered  chiefly  in  the  country  beyond  Syene.  The  natives  cut  the  plants, 
and,  having  dried  them  in  the  sun,  strip  off"  the  leaves  and  pods,  which  they  pack 
in  bales,  and  send  to  Boulak,  in  the  vicinity  of  Cairo,  the  great  entrepot  for  this  ar- 
ticle of  Egyptian  commerce.  This  senna  from  Upper  Egypt,  consisting  chiefly 
though  not  exclusively  of  the  product  of  C.  acutifolia,  was  here  formerly  mixed  with 
the  leaflets  of  C.  ohovata,  brought  from  other  parts  of  Egypt,  and  even  from  Syria, 
with  the  leaves  of  Cynanchum  olesefoliuvi  (C.  Argel  of  Delile,  Solenosfemma  Ar- 
gel,  Hayne),  known  commonly  by  the  name  of  argel  or  arguel,  and  sometimes  with 
g2> 
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those  of  Tephrosia  Apollinea  of  De  Candolle,  a  leguminous  plant  growing  in  Egypt 
and  Nubia.  According  to  M.  Royer,  the  proportions  in  which  the  three  chief 
constituents  of  this  mixture  were  added  together  were  five  parts  of  C.  acutifolia, 
three  of  C.  obovata,  and  two  of  Cynanchum.  Thus  prepared,  the  senna  was  again 
packed  in  bales,  and  transmitted  to  Alexandria.  But  at  present  there  is  no  such 
uniformity  in  the  constitution  of  Alexandria  senna ;  and,  though  the  three  chief 
ingredients  may  still  sometimes  be  found  in  it,  they  are  not  in  the  same  fixed  pro- 
portions ;  and  not  unfrequently  the  Cynanchum  leaves  are  wholly  wanting.  This 
variety  of  senna  is  often  called  in  French  pharmaceutic  works  seue  de  la  pall  he,  a 
name  derived  from  an  impost  formerly  laid  upon  it  by  the  Ottoman  Porte. 

A  parcel  of  Alexandria  senna,  as  it  was  formerly  brought  to  market,  consisted  of 
the  following  ingredients: — 1,  the  leaflets  of  C.  aciitf/olia,  characterized  by  their 
acute  form,  and  their  length,  almost  always  less  than  an  inch  ;  2,  the  leaflets  of  C. 
obovata,  known  by  their  rounded  very  obtuse  summit,  which  is  sometimes  furnished 
with  a  small  projecting  point,  and  by  their  gradual  diminution  in  breadth  towards 
their  base ;  3,  the  pods,  broken  leafstalks,  flowers,  and  fine  fragments  of  other  parts 
of  one  or  both  of  these  species ;  4,  the  leaves  of  Cynanchum  olestfolium,  which  are 
distinguishable  by  their  length,  almost  always  more  than  an  inch,  their  greater  thick- 
ness and  firmness,  the  absence  of  any  visible  lateral  nerves  on  their  under  surface, 
their  somewhat  lighter  color,  and  the  regularity  of  their  base.  In  this  last  char- 
acter they  strikingly  difier  from  the  genuine  senna  leaflets,  which,  from  whatever 
species  derived,  are  always  marked  by  obliquity  at  their  base,  one  side  being  inserted 
in  the  petiole  at  a  point  somewhat  lower  than  the  other,  and  at  a  diff"erent  angle. 
Discrimination  between  this  and  the  other  ingredients  is  of  some  importance,  as  the 
Cynanchum  must  be  considered  an  adulteration.  It  is  .said  by  the  French  writers  to 
produce  hypercatharsis  and  much  irritation  of  the  bowels,  but  was  found  by  Chris- 
tison  and  Mayer  to  occasion  griping  and  protracted  nausea,  with  little  purgation. 
The  flowers  and  fruit  of  the  Cynanchum  were  also  often  present,  the  former  white 
and  in  small  corymbs,  the  latter  an  ovoid  follicle  rather  larger  than  an  orange-seed. 
Besides  the  above  constituents  of  Alexandria  senna,  it  occasionally  contained  leaflets 
of  genuine  senna,  much  longer  than  those  of  the  acutifolia  or  obovata,  equalling  in 
this  respect  the  Cynanchum,  which  they  also  somewhat  resembled  in  form.  They 
were  distinguishable,  however,  by  their  greater  thinness,  the  distinctness  of  their 
lateral  nerves,  and  the  irregularity  of  their  base.  The  leaflets  and  fruit  of  Tephrosia 
Apollinea,  which  have  been  an  occasional  impurity  in  this  variety  of  senna,  may  be 
distinguished,  the  former  by  their  downy  surface,  their  obovate-oblong,  emarginate 
shape,  their  parallel  unbranched  lateral  nerves,  and  by  being  usually  folded  longitu- 
dinally ;  the  latter,  by  its  dimensions,  being  from  an  inch  to  an  inch  and  a  half  long, 
and  only  two  lines  broad.  As  now  imported,  Alexandria  senna  is  often  quite  free 
from  the  leaves  of  Cynanchum,  and  may  have  few  or  none  of  the  leaflets  of  obovate 
senna.  It  is  probably  brought  directly  to  Alexandria  from  Upper  Egypt,  without 
having  undergone  intermixture  at  Boulak  or  other  intervening  place.  In  Europe, 
this  senna  is  said  to  have  been  sometimes  adulterated  with  the  leaflets  of  ColliUea 
arborescens,  or  bladder  senna,  and  the  leaves  of  Coriaria  myrtifolia,  a  plant  of 
Southern  Europe,  said  to  be  astringent  and  even  poisonous.  An  account  of  these 
plants  is  given  in  Part  II.  The  leaflets  of  the  Coriaria  are  ovate-lanceolate,  grayish 
green  with  a  bluish  tint,  and  are  readily  known,  when  not  too  much  broken  up,  by 
their  strongly-marked  midrib,  and  two  lateral  nerves  running  from  the  base  nearly 
to  the  summit.  Another  addition  to  Alexandria  senna  has  been  detected  by  31. 
Lacroix,  of  Macon,  in  France,  in  the  leaves  of  the  Globularia  Tiirbith  {Globularia 
alypura,  Linn.),  which  seem  to  have  taken  the  place  of  the  Colutea  arborescens,  be- 
cause more  closely  resembling  the  senna  leaflet.  The  leaves  of  the  Globularia  are 
spatulate,  much  enlarged  towards  the  upper  end,  rounded  at  the  extremity,  but 
always  terminating  in  a  short  sharp  point.  Besides,  they  are  brown,  thick,  firm, 
and  hard  to  the  touch  ;  while  those  of  the  Colutea  are  green,  very  thin,  and  soft. 
They  have  an  acrid,  very  bitter  taste,  but  are  without  nauseous  odor.  They  are 
asserted  to  be  cathartic,  but  milder  than  senna,  and  capable  of  being  substituted  for 
it  in  twice  the  dose.  {Journ.  de  Pharm.,  4e  ser.,  i.  413.) 
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2.  Tripoli  Sexxa.  Genuine  Tripoli  senna  consists  in  general  exclusively  of  the 
leaflets  of  one  species  of  Cassia,  formerly  considered  as  a  variety  of  0.  acu(i/oh'a,hu.t 
now  admitted  to  be  distinct,  and  named  C.  ^thiopica.  The  leaflets,  however,  are 
much  broken  up  ;  and  it  is  probably  on  this  account  that  the  variety  is  usually  less 
esteemed  than  the  Alexandrian.  The  aspect  given  to  it  by  this  state  of  comminu- 
tion, and  by  the  uniformity  of  its  constitution,  enables  the  eye  at  once  to  distinguish 
it  from  the  other  varieties  of  senna.  The  leaflets,  moreover,  are  shorter.  less  acute, 
thinner,  aud  more  fragile  than  those  of  C  acutlfolia  in  Alexandria  senna  ;  and  their 
nerves  are  much  less  distinct.  The  general  opinion  at  one  time  was  that  it  was 
brought  from  Seunaar  and  Nubia  to  Tripoli  in  caravans  ;  but  it  is  reasonably  asked 
by  M.  Fee,  how  could  it  be  afforded  at  a  cheaper  price  than  the  Alexandrian,  if 
thus  brought  on  the  backs  of  camels  a  distance  of  eight  hundred  leagues  through  the 
desert  ?     It  is  probably  collected  at  Fezzan,  immediately  south  of  Tripoli. 

3.  India  Senna.  This  variety  is  in  Europe  sometimes  called  Mocha  senna,  prob- 
ably because  obtained  originally  from  that  port.  It  derives  its  name  of  India  senna 
from  the  route  by  which  it  reaches  us.  Though  produced  in  Arabia,  it  is  brought 
to  this  country  and  Europe  from  Calcutta,  Bombay,  and  possibly  other  ports  of  Hin- 
dostan.  It  consists  of  the  leaflets  of  Cassia  elongata,  with  some  of  the  leafstalks 
and  pods  intermixed.  The  eye  is  at  once  struck  by  the  great  length  (about  two 
inches)  and  comparative  narrowness  of  the  leaflets,  so  that  the  variety  may  be  readily 
distinguished.  The  pike-like  shape  of  the  leaflet  has  given  rise  to  the  French  name 
of  seni,  de  la  -pique.  Many  of  the  leaflets  have  a  yellowish,  dark  brown,  or  blackish 
color,  probably  from  exposure  after  collection  ;  and  the  variety  has  commonly  ia 
mass  a  characteristic  dull  tawny  hue.  It  is  generally  considered  inferior  in  purgative 
power.  Leaflets  of  a  senna  resembling  the  Indian  were  brought  by  Dr.  Livingstone 
from  Southern  Africa,  where  the  plant  grows  abundantly.   (P.  J.  Tr..  xvii.  499.) 

A  variety  of  India  senna  has  reached  this  country,  which  is  the  produce  of  Hin- 
dostan,  being  cultivated  at  Tinnevelly,  and  probably  other  places  in  the  south  of 
the  Peninsula,  The  plant  was  originally  raised  from  seeds  obtained  from  the  Red 
Sea,  and  is  the  same  as  that  from  which  the  common  India  senna  is  derived.  The 
drug  is  exported  from  Madras  to  England,  where  it  is  known  by  the  name  of  Tinne- 
vellij  senna.  It  is  a  fine  unmixed  variety,  consisting  of  unbroken  leaflets,  from  one 
to  two  or  more  inches  long,  and  sometimes  half  an  inch  in  their  greatest  breadth, 
thin,  flexible,  and  of  a  fine  green  color.  Mr.  T.  B.  Groves,  however,  states  as  the 
result  of  his  experiments  that  Tinnevelly  senna  contains  only  two-thirds  as  much 
of  the  active  principle  as  does  the  x\lexandrian.  (/*.  J.  Tr.,  Oct.  186S.  p.  202.) 

4.  Mecca  Senna.  After  the  publication  of  the  fifth  edition  of  this  Dispensatory, 
a  variety  of  senna  was  imported  under  the  name  of  Mecca  senna,  consisting  of  the 
leaflets,  pods,  broken  stems,  and  petioles  of  a  single  species  of  Cassia.  The  leaflets 
were  oblong-lanceolate,  on  the  average  longer  and  narrower  than  those  of  C.  acuti- 
foUa,  and  shorter  than  those  of  C.  elongata.  The  variety  in  mass  had  a  yellowish  or 
tawny  hue,  more  like  that  of  India  than  that  of  Alexandria  senna.  May  it  not  have 
been  the  product  of  the  C  lanceolata  of  Forskhal  ?  We  might  infer  so  from  the 
name,  and  from  the  character  of  the  leaflet.  Landerer,  however,  speaks  of  a  valuable 
variety  of  senna,  characterized  by  the  large  size  of  the  leaflets,  and  sold  under  the 
name  of  Mecca  senna,  which  he  says  comes  from  the  interior  of  Africa. 

Commercial  senna  is  prepared  for  use  by  picking  out  the  leaflets,  and  rejecting  the 
leafstalks,  the  small  fragments,  and  the  leaves  of  other  plants.  The  pods  are  also 
rejected  by  some  apothecaries ;  but  they  possess  considerable  cathartic  power,  though 
said  to  be  milder  than  the  leaves. 

Properties.  The  odor  of  senna  is  faint  and  sickly  ;  the  taste  slightly  bitter,  sweet- 
ish, and  nauseous.  Water  and  diluted  alcohol  extract  its  active  principles.  Pure 
alcohol  extracts  them  but  imperfectly.  (Bley  and  Dissel,  Pharm.  Centralbl.,  Feb. 
1849,  p.  126.)  The  leaves  are  said  to  yield  about  one-third  of  their  weight  to  boiling 
water.  The  infusion  is  of  a  deep  reddish  brown  color,  and  has  the  odor  and  taste 
of  the  leaves.  When  exposed  to  the  air  for  a  short  time,  it  deposits  a  yellowish 
insoluble  precipitate,  supposed  to  result  from  the  union  of  extractive  matter  with 
oxygen.    The  nature  of  this  precipitate,  however,  is  not  well  understood.    Decoction 
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also  produces  some  change  in  the  principles  of  senna,  by  which  its  medicinal  virtues 
liave  been  supposed  to  be  impaired ;  but  some  experiments  of  B.  Heerlein  would 
seem  to  show  that  this  opinion  is  incorrect.  An  extract  prepared  by  boiling  down 
an  infusion,  redissolving  the  residue,  and  again  boiling  down  to  a  solid  consistence, 
•was  found  to  operate  actively  in  a  dose  equivalent  to  a  drachm  of  the  leaves.  (P/iarm. 
Cenfralbl.,  1851,  p.  909.)  To  diluted  alcohol  it  imparts  the  same  reddish  brown 
color  as  to  water ;  but  rectified  alcohol  and  ether,  digested  upon  the  powdered  leaves, 
become  of  a  deep  olive-green. 

Lassaigne  and  Feneulle  first  isolated  a  substance  to  which  they  gave  the  name 
of  cathartin,  but  it  proved  to  be  a  mixture  ;  Bley  and  Diesel  (Pharm.  Centralhl, 
1849,  p.  126)  isolated  a  yellow  coloring  matter,  which  they  called  chri/soretin,  but 
which  Martius  identified  as  chrysophan  ;  Ludwig  {Arch.  Pharm.  (2),  119,  p.  42, 
and  190,  p.  69)  obtained  two  bitter  principles,  seuiwjn'crin  and  sennacrol,  the  first 
insoluble,  the  second  soluble  in  ether;  but  the  active  purgative  principle  was  first 
discovered  in  1866  by  DragendorfF  and  Kubly  (  Vierteljahr.  praht.  Pharm.,  16,  pp. 
96  and  337),  who  found  it  to  be  a  glucoside  of  weak  acid  character,  and  named  it 
cathartic  acid.  Mr.  Tlios.  B.  Groves,  in  1868  {P.  J.  Tr.,  1869,  p.  196),  unaware 
of  DragendorfF  and  Kubly's  discovery,  isolated  the  same  principle,  and  found  for  it 
the  same  reactions.  Its  formula  is  given  as  CjijjHggNjSOgj,  and  by  boiling  its  alco- 
holic solution  with  acids  it  yields  cathartogenic  acid  and  sugar.  It  is  insoluble  in 
water,  strong  alcohol,  and  ether,  but  its  saline  compounds  with  the  alkalies  and  earth 
are  readily  dissolved.  Its  ammonia  salt  is  precipitated  by  the  salts  of  silver,  tin, 
mercury,  copper,  and  lead  ;  but  tannin,  the  antimonial  salts,  and  the  yellow  and  red 
prussiates  have  no  efiect  on  it.  Alkalies  with  heat  decompose  it.  It  is  prepared 
by  partially  precipitating  with  alcohol  a  watery  infusion  of  senna,  concentrating  to 
a  syrupy  consistence  in  vacuo,  filtering,  treating  the  filtrate  with  a  large  proportion 
of  absolute  alcohol,  and  repeatedly  dissolving  in  water,  and  precipitating  by  alcohol 
the  precipitate  thus  obtained.  It  is  purified  by  submitting  it,  dissolved  in  moder- 
ately strong  hydrochloric  acid,  to  dialysis  on  a  diaphnigra  of  parchment  paper, 
cathartic  acid  having  strong  collodial  properties.  Mr.  Groves  found  that  cathar- 
tate  of  ammonium  purged  moderately  in  the  dose  of  3J  grains,  with  considerable 
griping ;  and  that  of  certain  mixed  cathartates  7  2  grains  purged  violently  with  much 
griping  and  sickness,  and  continued  to  act  through  most  of  a  day.  He  considers  4 
grains  as  a  fair  dose.  It  should  be  given  in  connection  with  an  aromatic  and  a 
saline  cathartic.  The  cathartate  of  magnesium  is  soluble.  The  salts  of  this  acid 
in  watery  solution  are  decomposed  and  rendered  inert  by  long  exposure  to  heat  in 
contact  with  the  air.  (Groves,  P.  J.  Tr.,  Oct.  1868,  pp.  2U0-1.)  The  same  chemists 
found  chrysophanic  acid  in  small  proportions,  the  two  substances,  sennacrol  and 
sennapicriii,  previously  mentioned,  and  a  peculiar  non-fermentable  saccharine  prin- 
ciple, with  the  formula  CjiH^^Ojg,  which  they  have  named  catharto-mannit.  (Journ. 
de  Pharm.,  4e  ser.,  v.  475.) 

Some  recent  results  of  experiments  on  the  properties  of  senna  which  more  par- 
ticularly concern  the  pharmaceutist,  are  noted  in  a  paper  contained  in  the  Journ.  de 
Pharmacie  (Janv.  1874,  p.  80),  and  require  to  be  stated  here,  because  they  tend 
to  fix  certain  points  which  are  left  undetermined  in  the  above  statement.  An  ex- 
tract made  by  evaporating  in  the  air  a  watery  infusion  of  senna  possesses  but  par- 
tially the  purgative  properties  of  the  leaves.  If  the  extract  be  redissolved  in  a  large 
quantity  of  water,  and  the  solution  be  again  evaporated,  the  extract  now  obtained 
will  be  quite  inert.  It  follows  that  a  prolonged  decoction  of  senna  destroys  its 
cathartic  powers.  The  presence  of  an  alkali  in  the  decoction  increases  the  rapidity 
of  the  destruction.  An  infusion  of  senna  in  lime-water,  heated  to  the  boiling  point, 
and  then  deprived  of  lime  by  a  stream  of  carbonic  acid,  becomes  inert.  An  infu- 
sion of  senna,  made  to  boil  after  the  addition  of  caustic  potassa,  and  then  neutral- 
ized by  an  acid,  is  also  inert.  The  mineral  acids  destroy  the  purgative  powers  of 
senna,  but  less  energetically  than  the  alkalies  ;  the  vegetable  acids  exercise  the  same 
power  but  feebly.  Concentrated  alcohol  does  not  dissolve  the  active  principle,  which 
is  soluble  in  cold  water.  It  was  Heerlein  who  first  determined  the  complete  want 
of  purgative  power  in  the  pure  alcoholic  extract  of  senna.     Nevertheless,  this  ex- 
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tract  possesses,  in  a  high  degree,  the  odor  and  taste  of  senna,  and,  taken  internally, 
without  purging,  impaits  a  deep  yellow  color  to  the  urine,  which  the  alkalies  change 
to  red.  The  leaves  exhausted  by  alcohol  have  all  their  purgative  effect,  but  lose 
the  power  of  affecting  the  urine  so  that  an  alkaline  solution  shall  color  it  red.  These 
facts  prove  that  chrysophauic  acid  is  not  the  purgative  principle  of  senna.  The  fact 
that  alcohol  removes  the  odor  and  taste  of  senna,  without  affecting  its  purgative 
action,  may  sometimes  be  advantageously  applied  in  cases  in  which  the  taste  of 
senna  is  extremely  offensive.  Mr.  L.  Siebold,  after  experimenting  with  senna  leaves 
washed  with  alcohol,  arrived  at  the  following  conclusions.  1.  Strong  spirit  does 
not  remove  any  of  the  active  principle  (cathartic  acid)  from  senna  leaves.  2.  The 
therapeutic  action  of  cathartic  acid  is  assisted  by  one  or  more  of  the  constituents 
yielded  by  senna  to  strong  spirit,  though  the  latter  produce  no  purgative  effect  when 
taken  alone.  3.  Senna  exhausted  by  alcohol  is  a  reliable  and  pleasant  purgative, 
but  somewhat  weaker  in  its  action  than  the  unexhausted  leaves. 

Incompatibles.  Many  substances  produce  precipitates  with  the  infusion  of 
senna  ;  but  it  does  not  follow  that  they  are  all  medicinally  incompatible  ;  as  they  may 
only  remove  inert  ingredients.  Cathartic  acid  is  precipitated  by  infusion  of  galls 
and  .solution  of  subacetate  of  lead.  Acetate  of  lead  and  tartarized  antimony,  which 
disturb  the  infusion,  have  no  effect  upon  the  solution  of  this  substance. 

Medical  Properties  and  Uses.  Senna  was  first  used  as  a  medicine  by  the  Ara- 
bians. It  was  noticed  in  their  writings  as  early  as  the  ninth  century  ;  and  the  name 
itself  is  Arabic.  It  is  a  prompt,  efficient,  and  very  safe  purgative,  well  calculated 
for  fevers  and  febrile  complaints,  and  other  cases  in  which  a  decided  but  not  violent 
impression  is  desired.  A  disadvantage  is  that  it  is  apt  to  produce  severe  griping. 
This  effect,  however,  may  be  obviated  by  combining  with  the  senna  some  aromatic, 
and  some  one  of  the  alkaline,  salts,  especially  bitartrate  of  potassium,  tartrate  of 
potassium,  or  sulphate  of  magnesium.  The  explanation  which  attributes  the  griping 
property  to  the  oxidized  extractive,  and  its  prevention  by  the  saline  substances 
to  their  influence  in  promoting  the  solubility  of  that  principle,  is  not  satisfactory. 
The  purgative  effect  of  senna  is  considerably  increased  by  combination  with  bitters ; 
a  fact  noticed  by  Cullen,  and  abundantly  confirmed  by  subsequent  experience.  The 
decoction  of  guaiac  is  said  to  exert  a  similar  influence.  Senna  yields  one  or  more 
of  its  principles  to  the  urine ;  as,  from  twenty  to  thirty  minutes  after  it  has  been 
taken,  this  secretion  acquires  the  property  of  being  reddened  by  ammonia.  {Journ. 
de  Pharm.,  Aout,  1863,  p.  161.)  Senna  taken  by  nurses  is  said  to  purge  sucking 
infants,  and  an  infusion  injected  into  the  veins  operates  as  a  cathartic.  The  dose 
of  senna  in  powder  is  from  half  a  drachm  to  two  drachms  (1-95-78  Gm.) ;  but 
the  drug  is  never  prescribed  in  this  form.  In  the  officinal  preparations,  "  Tinnevelly 
senna  may  be  used  in  place  of  Alexandria  senna."  Br. 

Off.  Prep.  ConfectioSennae  ;  Extractum  Sennae  Fluidum,  U.S.;  Infusum  Scnnae, 
Br.;  Infusum  Sennae  Compositum,  U.  S.;  Mistura  Senn»  Composita,  Br.;  Pulvis 
Glycyrrhizae  Compositus,  U.  S ;  Syrupus  Sarsaparillae  Compositus,  V.  S.;  Syrupus 
Sennae,  U.  S.;  Tinctura  Sennae,  Br. 

SERPEXTARIA.  U.  S.     Serpentaria.     IVirginia  Snakei'oot'] 

(SER-PEX-TA'KI-A.) 

"  The  rhizome  and  rootlets  of  Aristolochia  Serpentaria,  Linn^.  and  of  Aristolo- 
chia  reticulata,  Nuttall.  (Nat.  Ord.  Aristolochiaceae.)"  U.  S.  "  The  dried  rhizome 
of  Aristolochia  Serpentaria.  Lintt."  Br. 

Serpentariae  Badix,  Br.;  Se^pen^a^y  Root;  Conlenvree  de  Virginie,  Serpentaire  de  Virginia, 
Fr.;  Virgiiiianische  Schlangenwurzel,  G.;  Serpentaria  Virginiana,  It.,  t<p. 

Gen.  Ch.  Calyx,  none.  Corolla  one-petalled,  ligulate,  ventricose  at  the  base. 
Capsides  six-celled,  many-seeded,  inferior.    Willd. 

Many  species  of  Aristolochia  have  been  employed  in  medicine.  The  roots  of  all 
of  them  are  tonic  and  stimulant ;  and  their  supposed  possession  of  emmenagogue 
properties  has  given  origin  to  the  name  of  the  genus.  A.  Clematifis,  A.  longa,  A. 
rotunda,  and  ^4.  Pistolochia  are  still  retained  in  many  officinal  catalogues  of  the 
continent  of  Europe,  where  they  are  indigenous.    The  root  of  J..  Clematitis  is  very 
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long,  cylindrical,  as  tliick  as  a  goose-quill  or  thicker,  variously  contorted,  beset  with 
the  remains  of  the  stems  and  radicles,  of  a  grayish  brown  color,  a  strong  peculiar 
odor,  and  an  acrid  bitter  taste  ;  that  of  A.  longa  is  spindle-shaped,  from  a  few  inches 
to  a  foot  in  length,  of  the  thickness  of  the  thumb  or  thicker,  fleshy,  very  brittle, 
grayish  externally,  brownish  yellow  within,  bitter,  and  of  a  strong  disagreeable  odor 
when  fresh ;  that  of  A.  rotunda  is  tuberous,  roundish,  heavy,  fleshy,  brownish  on 
the  exterior,  grayish  yellow  internally,  and  similar  to  the  preceding  in  odor  and 
taste ;  that  of  A.  Pistolochia  consists  of  numerous  slender  yellowish  or  brownish 
fibres,  attached  to  a  common  head,  and  possessed  of  an  agreeable  aromatic  'odor, 
with  a  taste  bitter  and  somewhat  acrid.  Many  species  of  Aristolochia  growing  in 
the  West  Indies,  Mexico,  and  South  America  have  attracted  attention  for  their  me- 
idicinal  properties;  and  some,  like  our  own  snakeroot,  have  acquired  the  reputation 
of  antidotes  for  the  bites  of  serpents.  In  the  East  Indies,  A.  Indica  is  employed 
for  similar  purposes  with  the  European  and  American  species ;  and  the  Arabians 
are  said  by  Forskhal  to  use  the  leaves  of  A.  sempervirens  as  a  counter-poison.  We 
have  in  the  United  States  six  species,  of  which  four — A.  serpentaria,  A.  hiisuta, 
A.  hastata,  and  A.  reticulata — contribute  to  furnish  the  snakeroot  of  the  shops. 

Aristolochia  Serpentaria.  Willd.  Sp.  Plant,  iv.  159;  Bigelow,  Am.  Med.  Hot. 
iii.  82  ;  Barton,  Med.  Bot.  ii.  41 ;  B.  &  T.  246.  This  species  of  Aristolochia  is 
an  herbaceous  plant,  with  a  perennial  root,  which  consists  of  numerous  slender  fibres 
proceeding  from  a  short  horizontal  caudex.  Several  stems  often  rise  from  the  same 
root.  They  are  about  eight  or  ten  inches  in  height,  slender,  round,  flexuose,  jointed 
at  irregular  distances,  and  frequently  reddish  or  purple  at  the  base.  The  leaves  are 
oblong-cordate,  acuminate,  entire,  of  a  pale  yellowish  green  color,  and  supported  on 
short  petioles  at  the  joints  of  the  stem.  The  flowers  proceed  from  the  joints  near 
the  root,  and  stand  singly  on  long,  slender,  round,  jointed  peduncles,  which  are 
sometimes  furnished  with  one  or  two  small  scales,  and  bend  downwards  so  as  nearly 
to  bury  the  flower  in  the  earth  or  decayed  leaves.     There  is  no  calyx.     The  corolla 

is  purple,  monopetalous,  tabular, 


swelling  at  the  base,  contracted 
and  curved  in  the  middle,  and  ter- 
minating in  a  labiate  border  with 
lanceolate  lips.  The  anthers — 
six  or  twelve  in  number — are  ses- 
sile, attached  to  the  under  part 
of  the  stigma,  which  is  roundish, 
divided  into  six  parts,  and  sup- 
ported by  a  short  fleshy  style  upon 
an  oblong,  angular,  hairy,  inferior 
germ.  The  fruit  is  an  hexangu- 
lar,  six-celled  capsule,  containing 
several  small  flat  seeds. 

The  plant  grows  in  rich  shady 
woods,  throughout  the  Middle, 
Southern,  and  Western  States, 
abounding  in  the  valley  of  the 
Ohio,  and  in  the  mountainous  re- 
gions of  our  interior.  It  flowers 
,  in  May  and  June.  The  root  is  col- 
lected in  Western  Pennsylvania 
and  Virginia,  in  Ohio,  Indiana, 
and  Kentucky,  and  is  brought 
eastward  chiefly  by  the  routes  of 
Wheeling  and  Pittsburg.  As  it  reaches  Philadelphia,  it  is  usually  in  bales  contain- 
ing about  one  hundred  pounds,  and  is  often  mixed  with  the  leaves  and  stems  of  the 
plant,  and  with  adhering  dirt. 

A.  kirsuta.  Muhlenberg,  Catalogue,  p.  81  ;  Bridges,  A.  J.  P.  xiv.  121.    In  Muh- 
lenberg's Catalogue  this  species  was  named  without  being  described ;  and  botanists,  sup- 
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posing  from  the  name  that  it  was  identical  with  A.  tomenfosa,  generally  confounded 
the  two  plants.  But  they  are  entirely  distinct.  A  description  of  A.  hirsuta  in  the 
handwriting  of  Muhlenberg,  and  a  labelled  specimen  of  the  plant,  in  the  possession 
of  the  Academy  of  Natural  Sciences  of  this  city,  have  been  found  to  correspond 
with  a  dried  specimen  from  Virginia.  A.  tomentosa  is  a  climbing  plant,  growing  in 
Louisiana  on  the  banks  of  the  Mississippi,  and  ascending  to  the  summit  of  the 
highest  trees.  It  has  a  thick,  creeping  root,  entirely  different  in  shape  from  that 
of  the  officinal  species,  though  possessed  of  an  analogous  odor.  A.  Jiirsufa  has  a  root 
like  that  of  A.  Serpentaria,  consisting  of  a  knotty  caudex,  sending  out  numerous 
slender  simple  fibres,  sometimes  six  inches  in  length.  From  this  arise  several  jointed, 
flexuose,  pubescent  stems,  less  than  a  foot  high,  with  one  or  two  pubescent  bracts, 
and  several  large  roundish-cordate  leaves,  of  which  the  lower  are  obtuse,  the  upper 
abruptly  acuminate,  and  all  pubescent  on  both  sides  and  at  the  margin.  From  the 
joints  near  the  root  originate  from  one  to  three  solitary  peduncles,  each  bearing 
three  or  four  leafy  bracts  and  one  flower.  The  peduncles,  bracts,  and  corolla  are  all 
hairy.  This  species  gi-ows  in  Virginia,  and  perhaps  other  parts  of  the  Western  and 
Southern  States.  It  probably  contributes  to  the  serpentaria  of  commerce,  as  its 
leaves  have  been  found  in  bales  of  the  drug. 

A.  hastata.  Nuttall,  Gen.  of  X.  Am.  Plants,  p.  200. — A.sagittata.  Muhl,  Catal. 
This  species,  if  indeed  it  can  be  considered  a  distinct  species,  differs  from  A.  Serjien- 
taria  in  having  hastate,  acute,  somewhat  cordate  leaves,  and  the  lip  of  the  corolla  ovate. 
It  flourishes  on  the  banks  of  the  Mis.sissippi,  in  the  Carolinas,  and  elsewhere.  Its 
root  scarcely  differs  from  that  of  the  officinal  plant,  and  is  frequently  mixed  with  it, 
as  proved  by  the  presence  of  the  characteristic  leaves  of  A.  hastata  in  the  parcels 
brought  into  market. 

A.  reticulata.  Nuttall;  Bridges,  A.J.  P.  xvi.  118;  Carson,  Illust.  of  Med.  Bot. 
ii.  32,  pi.  77.  This  plant  was  probably  first  observed  by  Mr.  Nuttall ;  as  a  speci- 
men labelled  "  A.  reticulata,  Red  River,"  in  the  handwriting  of  that  botanist,  is  con- 
tained in  the  Herbarium  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
From  a  root,  similar  to  that  of  A.  Serjientaria,  numerous  short,  slender,  round, 
flexuose,  jointed  stems  arise,  usually  simple,  but  sometimes  branched  near  the  root. 
The  older  stems  are  slightly  villous,  the  young  densely  pubescent.  The  leaves,  which 
stand  on  very  short  villous  petioles,  are  round  or  oblong-cordate,  obtuse,  reticulate, 
very  prominently  veined,  and  villous  on  both  sides,  especially  upon  the  veins.  From 
the  lower  joints  of  the  stem  four  or  five  hairy,  jointed  peduncles  proceed,  which  bear 
small  leafy  villous  bracts  at  the  joints,  and  several  flowers  on  short  pedicels.  The 
flowers  are  small,  purplish,  and  densely  pubescent,  especially  at  the  base  end  on  the 
germ.  The  hexangular  capsule  is  deeply  sulcate.  This  species  grows  in  Louisiana, 
Texas,  Arkansas,  and  the  Indian  Territory  west  of  that  State. 

Bales  of  a  variety  of  serpentaria  were  some  years  since  brought  to  Philadel- 
phia, which  is  certainly  the  product  of  this  species  ;  as  specimens  of  all  parts  of  the 
plant  have  been  found  in  the  bales,  and  the  roots,  which  differ  somewhat  from  those 
before  known,  are  homogeneous  in  character.  One  of  these  bales  was  brought  from 
New  Orleans,  and  was  said  to  have  come  down  the  Red  River,  and  to  have  been  col- 
lected by  the  Indians.  The  chief  difference  between  this  and  ordinary  Virginia 
snakeroot  is  in  the  size  of  the  radicles,  which  are  much  thicker  and  less  interlaced 
in  the  new  variety.  Each  root  has  usually  a  considerable  portion  of  one  or  more 
stems  attached  to  the  caudex.  The  color  is  yellowish.  The  odor  and  taste  are 
scarcely  if  at  all  distinguishable  from  those  of  common  serpentaria ;  and  there  is  no 
doubt  that  the  root  is  equally  effectual  as  a  medicine.  From  a  chemical  examination 
by  Mr.  T.  S.  Wiegand,  it  appears  to  have  the  same  constituents,*and  to  differ  only 
in  containing  a  rather  larger  proportion  of  gum,  extractive,  and  volatile  oil. 

Properties.  Virginia  snakeroot  is  officinally  described  as  "  about  one  inch  (25 
mm.)  long,  thin,  bent ;  on  the  upper  side  with  approximate,  short  stem-remnants ; 
on  the  lower  side  with  numerous,  thin,  branching  rootlets  about  four  inches  (10  cm.) 
long ;  dull  yellowish  brown,  internally  whitish  ;  the  wood-rays  of  the  rhizome 
longest  on  the  lower  side ;  odor  aromatic,  camphoraceous ;  taste  warm,  bitterish, 
and  camphoraceous.     The  rootlets  oi  Aristolochia  reticulata  are  coarser,  longer,  and 
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less  interlaced  than  those  of  Aristohcliia  Serpentaria."  U.  S.  The  color,  which  in 
the  recent  root  is  yellowish,  becomes  brown  by  time.  That  of  the  powder  is  grayish. 
Examined  microscopically  (see  cut),  the  rhizome  is  seen  to  have  only  a  moderately 
thick  bark,  composed  chiefly  of  small-celled  liber  tissue ;  the  woody  tissue  is  formed 
of  reticulated  or  punctated  vessels  and  long  prosenchymatous  cells ;  the  medulla  is 
situated  to  the  upper  side  of  the  centre,  and  has  its  cells  large  and  thin-walled. 
The  root  yields  all  its  virtues  to  water  and  alcohol,  producing  with  the  former  a  yel- 
lowish brown  infusion,  with  the  latter  a  bright  greenish  tincture,  rendered  turbid  by 
the  addition  of  water.  Chevallier  found  in  the  root  volatile  oil,  a  yellow  bitter  prin- 
ciple, soluble  in  water  and  alcohol,  resin,  gum,  starch,  albumen,  lignin,  and  various 
salts.  Bucholz  obtained  from  1000  parts,  5  of  a  green,  fragrant  volatile  oil,  28-5 
of  a  yellowish  green  resin,  17  of  extractive  matter,  181  of  gummy  extract,  624  of 
lignin,  and  144"5  of  water.  The  active  ingredients  are  probably  the  volatile  oil, 
and  the  yellow  bitter  principle  of  Chevallier,  which  that  chemist  considers  analogous 
to  the  bitter  principle  of  quassia  ;  alkaliue  solution  of  cupric  tartrate  shows,  more- 
over, the  presence  of  a  glucose  sugar.  The  volatile  oil  passes  over  with  water  in  dis- 
tillation, rendering  the  liquid  milky,  and  impregnating  it  with  the  odor  of  the  root. 
Dr.  Bigelow  states  that  the  liquid,  on  standing,  deposits  small  crystals  of  camphor. 

The  roots  of  Spigelia  Marilandica  are  sometimes  found  associated  with  serpen- 
taria. They  may  be  distinguished  by  the  absence  of  the  bitter  taste,  and,  when  the 
stem  and  foliage  are  attached,  by  the  peculiar  character  of  these  parts.  (See  Spipelia.) 
We  have  seen  the  young  roots  of  Folygala  Senega  mixed  with  serpentaria.  In- 
dependently of  their  difference  in  odor  and  taste,  they  may  be  distinguished  by 
being  simple,  and  by  a  projecting  line  running  from  one  end  to  the  other  of  the  root. 
Another  adulteration  has  been  detected  by  Mr.  P.  S.  Milleman,  of  Chicago,  who 
found,  in  a  parcel,  a  large  quantity  of  "  golden  seal"  {Hydrastis  Canadensis).  The 
rhizomes,  with  rootlets  attached,  were  from  a  quarter  of  an  inch  to  an  inch  in  length, 
and  about  one-eighth  of  an  iuch  in  diameter.  (A.  J.  P.,  1874,  p.  516.) 

Medical  Properties  and  Uses.  Serpentaria  is  a  stimulant  tonic,  acting  also  as  a 
diaphoretic  or  diuretic,  according  to  the  mode  of  its  application.  Too  largely  taken, 
it  occasions  nausea,  griping  pains  in  the  bowels,  sometimes  vomiting  and  dysenteric 
tenesmus.  In  exanthematous  diseases  in  which  the  eruption  is  tardy  or  has  receded, 
iand  the  grade  of  action  is  low,  it  is  thought  to  be  useful  by  promoting  the  cutaneous 
affection.  It  has  been  recommended  in  intermittent  fevers,  and  may  be  serviceable 
as  an  adjunct  to  quinine.  It  is  sometimes  given  in  dyspepsia.  The  dose  of  fluid 
extract  is  20  minims  to  half  a  fluidrachm  (1*25  to  1-9  C.c). 

Off.  Prep.  Extractum  Serpentariae  Fluidum,  U.  S.;  Tinctura  Cinchonas  Com- 
posita ;  Tinctura  Serpentariae. 

SEVUM.  U.S.     Suet 

(SE'VUM.) 

"  The  internal  fat  of  the  abdomen  of  Ovis  Aries,  Linne  (Class,  Mammalia  ;  Or- 
der, Ruminantia),  purified  by  melting  and  straining.  Suet  should  be  kept  in  well- 
closed  vessels  impervious  to  fat.  It  should  not  be  used  after  it  has  become  rancid." 
U.  S.  "  The  internal  Fat  of  the  abdomea  of  the  sheep,  Ovis  Aries,  Linn.,  purified 
by  melting  and  straining."  Br. 

Sevum  Praeparatum,  Br.,-  Prepared  Suet:  Sebum,  P.G.;  Sebum  Ovillum;  Mutton-Suet;  SuifF, 
Graisse  de  Mouton,  Fr.;  Hammelstalg,  Talg,  G.;  Grasse  duro,  It.;  Sebo,  Sp. 

Suet  is  the  fat  of  the  sheep,  taken  chiefly  from  about  the  kidneys.  It  is  pre- 
pared by  cutting  the  fat  into  pieces,  melting  it  with  a  moderate  heat,  and  straining 
it  through  linen  or-flannel.  In  order  to  avoid  too  great  a  heat,  the  crude  suet  is 
sometimes  purified  by  boiling  it  in  a  little  water.  Mutton  suet  is  of  a  firmer  con- 
sistence, and  requires  a  higher  temperature  for  its  fusion,  than  any  other  animal  fat. 
It  is  very  white,  sometimes  brittle,  inodorous,  of  a  bland  taste,  insoluble  in  water, 
and  nearly  so  in  alcohol.  Boiling  alcohol,  however,  dissolves  it,  and  deposits  it  upon 
cooling.  It  consists,  according  to  Chevreul,  of  stearin,  palmitin,  and  olein.  The 
principles  are  described  under  the  Fixed  Oils  (page  493).  It  is  ofiicinally  described 
as  "  a  white,  smooth,  solid  fat,  nearly  inodorous,  gradually  becoming  rancid  on  ex- 
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posure  to  air,  having  a  bland  taste,  and  a  neutral  reaction.  Soluble  in  44  parts  of 
boiling  alcohol,  in  about  60  parts  of  ether,  and  slowly  soluble  in  2  parts  of  benzin. 
From  its  solution  in  the  latter,  kept  in  a  stoppered  flask,  it  slowly  separates  in  a 
crystalline  form  on  standing.  It  melts  between  45°  and  50°  C.  (113°  and  122°  F.), 
and  congeals  between  37°  and  40°  C.  (986°  and  104°  F.)."  ZZ  S. 

Off.  Frep.  Eniplastrum  Cantharidis,  Br.;  Unguentum  Hydrargyri ;  Unguentum 
Picis  Liquidge,  U.  S. 

SINAPIS.  Br.     Mustard. 

(SI-NA'PIS.) 

*'  The  seeds  of  Sinapis  nigra,  Linn.,  and  Sinapis  alba,  Linn. ;  also  the  seeds  reduced 
to  powder,  mixed."  Br. 

SINAPIS  ALBA.  U.  S.     White  Mustard. 

(SI-NA'PIS  AL'BA.) 

"  The  seed  of  Sinapis  alba.  Linne."  U.  S.  (^Brassica  alba,  Hooker  filius  et 
Thompson.  Xat.  Ord.  Cruciforae,  Siliquosae.) 

Semen  Vincae;  Yellow  Mustard  Seed;  Moutarde  blanche,  Ff.;  Weisser  Senf,  G. 

SINAPIS  NIGRA.  U.  S.    Black  Mustard. 

(SI-NA'PIS  NI'GBA.) 

"  The  seed  of  Sinapis  nigra,  Linne,  Brassica  nigra,  Koch.  (^Nat.  Ord.  Crueiferae, 
Siliquosae.  )"-f/:.S. 

Semen  Sinapis,  P.O.;  Moutarde  noire  (grise),  Montarde,  Fr.;  Senfsamen,  Schwarzer  Senf,  G.; 
Senapa,  It.;  Mostaza,  Sp. 

Gen.  Ch.  Calyx  spreading.  Corolla  with  straight  claws.  Glands  between  the 
shorter  stamens  and  pistil,  and  between  the  longer  stamens  and  calyx.  Willd. 

Sinajiis  nigra.  Willd.  Sp.  Plant,  iii.  555  ;  B.  &  T.  22.  Common  or  black  mus- 
tard is  an  annual  plant,  with  a  stem  three  or  four  feet  in  height,  divided  and  sub- 
divided into  numerous  spreading  branches.  The  leaves  are  petiolate  and  variously 
shaped.  Those  near  the  root  are  large,  rough,  lyrate-pinnate,  and  unequally  toothed; 
those  higher  on  the  stem  are  smooth,  and  less  lobed ;  and  the  uppermost  are  entire, 
narrow,  smooth,  and  dependent.  The  flowers  are  small,  yellow,  with  a  colored 
calyx,  and  stand  closely  together  upon  peduncles  at  the  upper  part  of  the  branches. 
The  pods  are  smooth,  erect,  nearly  parallel  with  the  branches,  quadrangular,  furnished 
with  a  short  beak,  and  occupied  by  numerous  seeds. 

Sinapis  alba.  B.  &  T.  23.  Tiie  white  mustard  is  also  annual.  It  is  rather 
smaller  than  the  preceding  species.  The  lower  leaves  are  deeply  pinnatifid,  the 
upper  sublyrate,  and  all  irregularly  toothed,  rugged,  with  stifi"  hairs  on  both  sides 
and  pale  green.  The  flowers  are  in  racemes,  with  yellow  petals,  and  linear,  green 
calycine  leaflets.  The  pods  are  spreading,  bristly,  rugged,  roundish,  swelling  in 
the  position  of  the  seeds,  ribbed,  and  provided  with  a  very  long  eusiform  beak. 

Both  plants  are  natives  of  Europe  and  cultivated  in  our  gardens ;  and  aS".  nigra 
has  become  naturalized  in  some  parts  of  this  country.  Their  flowers  appear  in  June. 
The  seeds  are  kept  in  the  shops,  both  whole  and  in  the  state  of  very  fine  powder,  as 
prepared  by  the  manufticturers  for  the  table. 

The  Sinapis  {Brassica)  juncea,  L.,  is  extensively  grown  in  India,  and  its  seeds 
are  largely  exported  to  Europe.  The  same  plant  is  also  cultivated  in  Southern 
Russia.  The  mustard  flour  which  the  seeds  yield  is  of  a  very  fine  yellow,  and  af- 
fords on  distillation  the  oil  of  black  mustard. 

Black  mustard  seeds  are  officinally  described  as  "  about  one  twenty-fifth  of  an 
inch  (1  mm.)  in  diameter,  almost  globular,  with  a  circular  hilum ;  testa  blackish 
brown,  finely  pitted,  hard;  embryo  oily,  with  a  curved  radicle,  and  two  cotyledons, 
one  folded  over  the  other ;  inodorous  when  dry,  but  when  moist,  of  a  pungent, 
penetrating,  irritating  odor ;  taste  pungent  and  acrid."  White  mustard  seeds  are 
much  larger,  of  a  yellowish  color,  and  less  pungent  taste.  Both  afford  a  yellow 
powder,  which  has  a  somewhat  unctuous  appearance,  and  cakes  when  compressed. 
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This  is  commonly  called  Jfour  of  mustard,  or  simply  mustard,  and  is  prepared  by 
crushing  and  pounding  the  seeds,  and  then  sifting  them ;  the  purest  flour  being 
obtained  by  a  second  sifting.  Both  the  black  and  the  wuite  seeds  are  used  in  its 
preparation.  It  is  often  adulterated  with  wheat  flour  colored  by  turmeric,  to  which 
red  pepper  is  added  to  render  the  mixture  suflicieutly  hot.  Tlie  skin  of  white  mus- 
tard seeds  contains  a  mucilaginous  substance,  which  is  extracted  by  boiling  water. 
When  bruised  or  powdered,  both  kinds  impart  their  active  properties  wholly  to  water, 
but  in  a  very  slight  degree  to  alcohol.  They  yield  upon  pressure  a  fixed  oil,  called 
oil  of  mustard,  of  a  greenish  yellow  color,  little  smell,  and  a  mild  not  unpleasant 
taste;  and  the  portion  which  remains  is  even  more  pungent  than  the  unpressed 
seeds.  The  fixed  oil  of  mustard  consists  of  the  glycerin  compounds  of  stearic,  oleic, 
and  erucic  or  hrassic  acid,  C^^H^jOj,  a  homologue  of  oleic  acid.  Small  quantities 
of  still  another  acid,  sinapoleic,  CjgHjgOj,  occur  in  the  fixed  oil  of  both  black  and 
white  mustard,  and  of  hehenic  acid,  C^jH^^O^,  in  black  mustard.  The  oil-cake,  re- 
maining after  the  expression  of  the  oil,  has  been  sold  in  England  as  a  substitute  for 
flaxseed  and  other  oil-cakes,  used  as  food  for  cattle,  for  which  the  mustard  oil-cake 
is  altogether  unsuitable,  on  account  of  its  highly  irritant  properties. 

It  has  been  long  known  that  black  mustard  seeds  yield  by  distillation  with  water 
a  very  pungent  volatile  oil,  containing  sulphur.  Guibourt  conjectured,  and  Robi- 
quet  and  Boutron  proved,  that  this  oil  does  not  pre-exist  in  the  seeds,  but  is  pro- 
duced by  the  action  of  water.  Hence  the  absence  or  very  slight  degree  of  odor  in 
the  seeds  when  bruised  in  a  dry  state,  and  their  pungency  when  water  is  added. 
It  seemed  reasonable  to  suppose  that  the  reaction  in  this  case  was  similar  to  that 
exercised  by  water  upon  bitter  almonds  (see  Amygdala  Amara) ;  and  this  has  been 
proved  to  be  the  fact  by  the  experiments  of  Simon,  Bu.ssy,  Boutron,  and  Fremy. 
The  composition  and  peculiar  decompositions  of  black  mustard  oil  have  already  been 
described.  (See  Oleum  Sinajiis  Volatile.) 

A  principle  was  extracted  by  Dr.  Will  from  white  mustard  seed,  with  the  aid  of 
alcohol.  It  has  been  named  sinalhin,  and  has  the  formula  CjoH^N^S^Ojg.  It  is 
decomposed,  after  the  analogy  of  sinigrin  (myronate  of  potassium),  into  sulphocy- 
anate  of  acrinyl,  C8H,NS0,  sulphate  of  sinapiue,  CjgH^-NSOg,  and  sugar,  CgHj.^Og,  an 
albuminoid  substance  being  formed  at  the  same  time.  "  The  sulphocyauate  of 
acrinyl  (CgH^NSO)  is  a  very  active  principle,  oily,  insoluble  in  water,  not  volatile. 
It  may  be  obtained  by  causing  ether  to  act  on  the  product  of  the  decomposition  of 
sinalbin.  Treated  by  an  alkali  and  then  neutralized  by  an  acid,  it  colors  the  per- 
chloride  of  iron  red."   (Journ.  de  Pharm.,  Avril,  1872,  p.  327.) 

Medical  Properties  and  Uses.  Mustard  seeds  swallowed  whole  operate  as  a 
laxative,  and  have  acquired  some  reputation  as  a  remedy  in  dyspepsia,  and  other 
complaints  attended  with  torpid  bowels  and  deficient  excitement.  The  white  seeds 
are  preferred,  and  are  taken  in  the  dose  of  a  tablespoonful  (15-5  Gra.)  once  or  twice 
a  day,  mixed  with  molasses,  or  previously  softened  and  rendered  mucilaginous  by 
immersion  in  hot  water.  They  probably  act  in  some  measure  by  mechanically  stim- 
ulating the  bowels.  The  powder,  commonly  called  simply  mustard,  in  the  quantity 
of  one  or  two  teaspoonfuls  (7*8  to  3-9  Gm.),  is  an  efiicient  and  prompt  stimulant 
emetic,  especially  valuable  in  narcotic  poisoning.  As  a  condiment  mustard  acts  as  a 
stimulant  to  the  gastric  mucous  membrane,  and  by  virtue  of  this  stimulant  action  it 
will  sometimes  relieve  obstinate  hiccough.  But  mustard  is  most  valuable  as  a  rube- 
facient. Mixed  with  water  in  the  form  of  a  cataplasm,  and  applied  to  the  skin,  it 
very  soon  produces  redness  with  burning  pain,  which  in  less  than  an  hour  usually 
becomes  insupportable.  When  a  speedy  impression  is  not  desired,  especially  when 
the  sinapism  is  applied  to  the  extremities,  the  powder  should  be  diluted  with  an 
equal  portion  of  rye  meal  or  wheat  flour.  Care  should  be  taken  not  to  allow  the 
application  to  continue  too  long,  as  vesication  with  obstinate  ulceration,  and  even 
sphacelus,  may  result.  This  caution  is  particularly  necessary  when  the  patient  is 
insensible,  and  the  degree  of  pain  can  afford  no  criterion  of  the  suflBciency  of  the 
action.  The  volatile  oil  is  powerfully  rubefacient,  and  capable  of  producing  speedy 
vesication,  but  certainly  is  less  controllable  than  is  the  mustard  poultice.  For  ex- 
ternal application  as  a  rubefacient,  30  drops  of  the  oil  may  be  dissolved  in  a  fluid- 
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ounce  of  alcohol,  or  6  or  8  drops  in  a  fluidrachm  of  almond  or  olive  oil.  (See  Lini- 
mentum  Sinapis  Compositumf)  To  form  a  sinapism  it  has  been  recommended  to 
mix  20  drops  of  the  volatile  oil  with  3-5  drachms  of  glycerin  and  5  drachms  of 
starch.  It  has  been  given  internally  in  colic,  two  drops  being  incorporated  with  a 
six-ounce  mixture,  and  half  a  fluidounce  (15  C.c.)  given  for  a  dose.  In  overdoses 
it  is  highly  poisonous,  producing  gastroenteric  inflammation,  and  probably  pervert- 
ing the  vital  processes  by  pervading  the  whole  system.  Its  odor  is  perceptible  in 
the  blood,  and  it  is  said  to  impart  the  smell  of  horseradish  to  the  urine.  A  spirit 
of  mustard  may  be  prepared  by  macerating,  for  two  hours,  250  parts  of  powdered 
black  mustard  with  500  parts  of  cold  water,  then  adding  120  parts  of  alcohol  of  86 
per  cent.,  and  distilling  over  120  parts  of  spirit. 

Of.  Prep,  of  Mustard.  Cataplasma  Sinapis,  Br.;  Charta  Sinapis,  U.  S.;  Oletua 
Sinapis,  Br. 

Off.  Prep,  of  Oil  of  Mustard.  Linimentum  Sinapis  Compositum,  U.  S.,  Br. 

SODIUM.     Sodium. 

(SO'DI-UM.) 

Sodiam,  Fr.;  Natrinna,  Xatronmetall,  G.;  Soiiio,  It.,  Sp. 

Sodium  is  a  peculiar  metal,  forming  the  radical  of  the  alkali  soda.  It  was  dis- 
covered by  Sir  H.  Davy  in  1807,  who  obtained  it  in  small  quantity  by  decomposing 
the  alkali  by  the  agency  of  galvanic  electricity.  It  was  afterwards  procured  in  much 
larger  quantities  by  Gay-Lussac  and  Thenard,  by  bringing  the  alkali  in  contact  with 
iron  turnings  heated  to  whiteness.  The  iron  became  oxidized,  and  the  metallic 
radical  of  the  soda  was  liberated.  Since  the  discovery  of  a  mode  for  obtaining 
aluminium  in  bars,  by  Deville,  in  1854,  the  process  for  procuring  sodium,  which  ia 
the  decomposing  agent,  has  been  very  much  improved  and  cheapened.  Sodium  is 
now  obtained  on  a  large  scale  by  igniting  an  intimate  mixture  of  dry  carbonate  of 
soda,  coal,  and  chalk. 

Sodium  is  a  soft,  malleable,  ductile  solid,  of  a  silver- white  color.  It  possesses 
the  metallic  lustre  in  a  high  degree,  when  protected  from  the  action  of  the  air,  by 
which  it  is  quickly  tarnished  and  oxidized.  Its  sp.  gr.  is  0-97.  fusing  point  95.0° 
C.  (204°  F.j,  atomic  weight  23,  and  symbol  Xa.  Its  chemical  aflinities  resemble 
those  of  potassium,  but  are  less  energetic.  Like  potassium,  it  has  a  strong  attraction 
for  oxygen.  When  thrown  upon  cold  water  it  instantly  fuses  into  a  globule  without 
inflaming,  and  traverses  the  surface  in  different  directions  with  rapidity ;  on  warm 
water  it  inflames.  In  both  cases  the  water  is  decomposed,  hydrogen  is  liberated, 
and  sodium  hydrate  generated.  Like  potassium  also,  if  exposed  with  a  bright  sur- 
face to  the  air,  it  undergoes  a  slow  combustion,  which  renders  it  luminous  in  the 
dark.  It  combines  with  oxygen  to  form  the  monoxide,  Xa^O,  and  a  peroxide,  Xa^Oj. 
This  latter  oxide  is  always  formed  when  the  metal  is  burned  in  the  open  air. 

Sodium  is  a  constituent  of  a  number  of  important  medicinal  preparations,  and  is 
briefly  described  in  this  place  as  an  introduction  to  these  compounds.  Its  monoxide 
only  is  salifiable,  and  reacts  with  water  to  form  the  alkali  soda,  which,  united  to 
acids,  gives  rise  to  a  numerous  class  of  compounds,  called  salts  of  soda.  These  are 
characterized  by  communicating  to  the  blowpipe  flame  a  rich  yellow  color,  and  by 
not  being  precipitable  by  any  reagent,  except  the  metantimoniate  of  potassium. 
Monoxide  of  sodium  consists  of  one  atom  of  sodium  23,  and  one  of  oxygen  16  =  39. 
This  reacts  with  water  to  form  sodium  hydrate  (caustic  soda),  Xa.,0  -f-  H,0  = 
(NaOH\.  It  appears  that  the  salts  of  sodium,  long  theoretically  presumed  to  be 
isomorphous  with  those  of  lithium,  have  been  proved  to  be  so  by  a  comparison  of 
the  crystals  of  the  hyposulphites  of  the  two  alkalies.  (Jouni.  de  Phartn.,  4e  ser., 
iv.  72.) 

The  officinal  combinations  containing  sodium  are  caustic  soda,  chloride  of  sodium, 
the  solutions  of  soda  and  chlorinated  soda,  the  acetate,  arseniate,  benzoate,  bicar- 
bonate, borate,  bromide,  carbonate,  chlorate,  hypophosphite,  h}-posulphite,  iodide, 
nitrate,  phosphate,  pyrophosphate,  salicylate,  santoniuate,  sulphate,  sulphite,  and 
sttlphocarbolate  of  sodium,  and  the  tartrate  of  potassium  and  sodium.     The  de- 
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scription  of  some  of  these  combinations  will  immediately  follow;  and  the  remainder 
will  be  noticed  under  their  respective  titles. 

SODA.  U.S.    Soda. 

NaHO;40.  (SO'DA.)  -NaO,  HO;  40. 

"  Soda  should  be  kept  in  well-stopped  bottles  made  of  hard  glass."  U.  S. 

Soda  Caustioa,  Dr.;  Caustic  Soda,  Sodium  Hydrate;  Natruin  Causticum,  s.  Hydricum;  Soude 
caustique,  Fr.;  Natron,  Aetznatron,  G. 

"  Take  of  Solution  of  Soda  two  pints.  Boil  down  the  solution  rapidly,  in  a  silver 
or  clean  iron  vessel,  until  there  remains  a  fluid  of  oily  consistence,  a  drop  of  which 
when  removed  on  a  warmed  glass  rod  solidifies  on  cooling.  Pour  the  fluid  on  a  clean 
silver  or  iron  plate,  or  into  moulds,  and,  as  soon  as  it  has  solidified,  break  it  in  pieces, 
and  preserve  it  in  stoppered  green-glass  bottles."  Br. 

The  solution  of  Soda,  being  a  solution  of  the  caustic  alkali,  yields  it  on  evapora- 
tion in  the  solid  state.  Metallic  vessels  are  used  in  consequence  of  the  chemical 
action  of  soda  on  earthen-ware  or  porcelain,  and  the  product  is  directed  to  be  kept 
in  green  glass  bottles,  because  these  resist  its  action  better  than  those  of  white  glass. 
This  is  usually  poured  into  cylindrical  moulds  to  harden,  as  is  caustic  potassa,  or 
allowed  to  solidify  in  mass,  and  broken  into  irregular  fragments. 

Soda  is  made  commonly,  as  the  corresponding  compound  caustic  potash  is,  by  the 
decomposition  of  sodium  carbonate  in  solution  by  quick-lime.*  (See  Liquor  Sodae.^ 
It  may  also  be  purified  from  carbonate,  and  from  lime  salts  and  other  impurities,  as 
the  potassa  is  jiurified  by  treatment  with  alcohol,  which  dissolves  the  alkah,  but 
leaves  the  salts  insoluble.f  (See  Sodii  Carbonas,  page  1321.) 

Chemically  pure  caustic  soda  can  now  be  made  with  commercial  success  from 
metallic  sodium.  The  sodium  is  oxidized  in  water,  using  small  pieces  in  succession, 
and  keeping  the  temperature  from  rising  too  high.  Caustic  soda  so  obtained  is  free 
from  chloride  and  sulphate  of  sodium,  and  from  alumina,  silica,  and  oxide  of  iron. 
{A.  J.  P.,  xlii.  50.)  Klas  Lindroth  obtains  a  soda,  containing  a  mere  trace  of  car- 
bonate and  chloride,  by  evaporating  the  solution  of  impure  soda  until  it  has  a  sp.  gr. 
of  1*375,  and  allowing  it  to  crystallize  at  a  temperature  of  17°  F.  (^A.J.  F.,x\iv.  106.) 

It  is  officinally  described  as  "  a  white,  hard,  opaque  solid,  generally  in  form  of 
fibrous  pieces,  or  of  white  cylindrical  pencils,  deliquescent  in  moist  air,  but  in  dry 
air  becoming  dry  and  efiiorescent,  odorless,  having  an  intensely  acrid  and  caustic 
taste,  and  a  strongly  alkaline  reaction.  Soluble  in  1-7  part  of  water  at  15°  C.  (59° 
F.),  and  in  0'8  part  of  boiling  water ;  very  soluble  in  alcohol.  When  heated  nearly 
to  a  red  heat,  it  melts,  forming  an  oily  liquid.  At  a  strong  red  heat,  it  is  slowly 
volatilized  unchanged.  Its  aqueous  solution  dropped  into  solution  of  tartaric  acid, 
so  that  the  latter  remains  in  excess,  produces  neither  a  precipitate  nor  cloudiness. 
An  aqueous  solution  of  Soda  should  be  colorless  (abs.  of  organic  matter),  and,  after 
being  supersaturated  with  nitric  acid,  should  not  be  more  than  slightly  clouded  on 
the  addition  of  test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride 
of  barium  (limit  of  sulphate).  Dropped  into  an  acid,  it  should  not  produce  more 
than  a  faint  efi"ervesceuce  of  isolated  bubbles  (limit  of  carbonate).  If  Soda  be  dis- 
solved in  2  parts  of  water  and  the  solution  dropped  into  alcohol,  not  more  than  a 
slight  precipitate  should  make  its  appearance  (limit  of  silica  or  of  carbonate).  To 
neutralize  2-0  Gm.  of  Soda  should  require  not  less  than  45  C.c.  of  the  volumetric 
solution  of  oxalic  acid  (corresponding  to  at  least  90  per  cent,  of  absolute  hydrate 
of  sodium)."  U.  S. 

*  For  a.  series  of  papers  upon  thfe  manufacture  of  soda  upon  a  large  scale,  see  Chemical  News, 
April,  1873,  pp.  181,  183  :  May,  1874,  pp.  210,  225,  327;  July,  1874,  p.  31 ;  Feb.  1875,  p.  87;  March, 
1875,  pp.  103,  134;  April,  p.  160. 

f  A  method  of  preparing  soda  directly  from  common  salt,  through  the  agency  of  lead  or  its 
oxide,  has  been  proposed  in  England  by  Jlr.  S.  Rowbotham.  The  chloride  of  sodium  is  either  fused 
with  metallic  lead,  or  mixed  with  the  oxide  and  water,  and  allowed  to  stand  till  decomposition  takes 
place,  the  whole  being  kept  moist  with  steam.  The  salt  abandons  its  chlorine  to  the  lead;  and  the 
caustic  soda  resulting  from  the  oxidation  of  the  sodium  is  extracted  by  lixiviation.  The  lead  is 
recovered  for  future  use  by  exposing  the  chloride  to  oxygen  with  heat.  (Obem.  News,  May  24,  1867, 
p.  266.)  This  plan,  it  is  now  staled,  first  originated  with  Lord  Dundonald  in  1794,  and  was  carried 
on  on  a  large  scale  by  Mr.  W,  Losh,  in  1790, 
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As  prepared  by  the  British  process,  caustic  soda  is  in  grayish  whit«  fragments, 
opaque,  brittle,  and  extremely  corrosive.  It  is  deliquescent,  very  soluble  in  water, 
soluble  in  alcohol,  and  possessed  of  all  the  alkaline  properties  of  potassa,  from  which 
it  diffei-s  in  imparting  a  yellow  color  to  flame,  and  in  not  giving  in  solution  a  yellow 
precipitate  with  platinic  chloride  or  a  cr^-stalline  precipitate  with  tartaric  acid  in 
excess.  When  heated  it  melts,  and  at  an  intense  heat  evaporates.  Though  deli- 
quescent, like  potassa,  it  does  not,  like  that  alkali,  become  permanently  liquid,  but 
forms  a  paste,  which  after  a  time  effloresces.  The  difference  in  this  respect  between 
the  two  alkalies  is  owing  to  the  circumstance  that,  while  both  are  converted  into 
carbonates  by  uniting  with  the  carbonic  acid  of  the  air,  potassa  forms  a  deliquescent, 
and  soda  an  efflorescent  salt.  It  is  apt  to  contain  20  or  25  per  cent,  of  water  and 
impurities  originating  from  the  carbonate  of  sodium  used  in  preparing  the  solution 
from  which  it  is  made  ;  and  the  presence  of  these  is  recognized  by  the  Br.  Pharma- 
copoeia, when  it  states  that  the  aqueous  solution,  acidulated  with  nitric  acid,  gives  a 
scanty  white  precipitate  with  nitrate  of  silver  and  chloride  of  barium,  indicating  the 
existence  of  a  chloride  and  sulphate  or  carbonate.  According  to  the  same  authority, 
it  leaves  scarcely  any  sediment  when  dissolved  in  water,  and  40  grains  require  for 
neutralization  about  900  grain-measures  of  the  volumetric  solution  of  oxalic  acid.  The 
officinal  volumetric  assay  permits  the  presence  of  10  per  cent,  of  impurities.  (See  Po- 
tassa.) If  the  solution  be  colored  brown  by  sulphuretted  liydrogen  or  hydrosulphate 
of  ammonium,  the  presence  of  lead  may  be  suspected,  derived  probably  from  the  glass 
vessels  in  which  it  has  been  kept.  It  is  used  externally  as  a  caustic  in  the  same 
manner  as  potassa,  when  cast  into  sticks.  It  has  the  advantage  of  being  less  deli- 
quescent, and  is  probably  milder.*  It  may  be  used  also  for  making  the  solution 
of  soda  extemporaneously.  (See  Liquor  Sodse.^ 

Off.  Prep.  Liquor  Sodae,  U.  S. 

SOD.E  CITRO-TARTRAS  EFFERVE3CEXS.  Br.     EffeiTescent 
Citro-tartrate  of  Soda. 

(S6'D.3E  CI'TR(>TAK'TKAS  £F-FER-VES'CEX.S.) 

"  Take  of  Bicarbonate  of  Soda,  in  powder,  seventeen  ounces ;  Tartaric  Acid,  in 
powder,  eigld  ounces  ;  Citric  Acid,  in  powder,  six  ounces.  Mix  the  powders  thor- 
oughly, place  them  in  a  dish  or  pan  of  suitable  form,  heated  to  between  200°  and 
220°,  and  when  the  particles  of  the  powder  begin  to  aggregate,  stir  them  assiduously 
until  they  assume  a  granular  form ;  then,  by  means  of  suitable  sieves,  separate  the 
granules  of  suitable  and  most  convenient  size,  and  preserve  the  preparation  in  well- 
closed  bottles."  Br. 

The  object  of  this  combination  is  to  furnish  in  a  convenient  and  portable  form 
the  citrate  and  tartrate  of  sodium.  As  the  water  has  been  driven  off  by  heat,  no 
reaction  takes  place  until  dissolved  in  water,  when  the  two  acids  combine  with  the 
soda  of  the  bicarbonate  to  produce  tartrate  and  citrate  of  sodium,  and  the  carbonic 
acid  escapes  with  brisk  effervescence.  It  is  in  this  form  that  the  preparation  is  in- 
tended to  be  used.  The  salts  combine  laxative  with  refrigerant  properties,  which 
adapt  them  to  the  febrile  state,  while  the  carbonic  acid  renders  them  acceptable  to 
the  stomach,  and  will  often  check  nausea  and  vomiting  when  existing.  The  dose 
is  one  or  two  drachms  (3-9-7-8  Gm.),  which  may  be  taken  in  a  small  wineglassful 
or  more  of  water,  and  repeated  occasionally  as  required. 

SOD.E  VALERIAN  AS.  Br.     Valerianate  of  Soda. 

(SO'D^  V.\-LE-EI-.\'K.\S.) 
Natrum  Valerianicum,  Yalerianas  Sodicus  (Natricus) ;  Valerianate  de  Soude,    Fr.;  Baldrian- 
saures  Natron,  G. 

*  London  Paste.  The  formula  used  at  the  London  Throat  Hospital  for  preparing  this  caustic  is 
as  follows.  Take  of  caustic  soda  and  unslaked  lime  equ.il  parts.  Reduce  to  a  fine  powder  in  a 
warm  mortar,  and  mix  intimately.  Keep  in  well-closed  bottles,  and  when  required  for  use  take  as 
much  as  is  sufficient.  It  is  recommended  for  destroying  enlarged  tonsils  or  the  elongated  uvula, 
where  treatment  with  the  "  guillotine"  or  scissors  is  objected  to.  This  preparation  resembles  the 
Vienna  Paste,  but  is  preferable  in  consequence  of  its  being  less  liable  to  spread  beyond  the  limits 
of  application.  Soda  being  used  instead  of  potash,  and  water  in  place  of  alcohol,  the  operation  is 
much  less  painful.  (^V.  Ji.,  Aug.  1S7S.) 
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"  Take  of  Amylic  Alcohol  (Fousel  Oil)  four  fiuidounces  [Imperial  measure] ; 
Bichromate  of  Potash  nine  ounces  [avoirdupois]  ;  Sulphuric  Acid  six  fiuidounces 
and  a  half  [Imp.  meas.]  ;  Solution  of  Soda  a  sufficiency  ;  Distilled  Water  half  a 
gallon  [Imp.  meas.].  Dilute  the  Sulphuric  Acid  with  ten  fiuidounces  of  the  Water, 
and  dissolve  the  Bichromate  of  Potash  in  the  remainder  of  the  Water  with  the  aid 
of  heat.  When  both  liquids  are  cold,  mix  them  with  the  Fousel  Oil  in  a  matrass, 
with  occasional  brisk  agitation,  until  the  temperature  of  the  mixture  has  fallen  to 
about  90°.  Connect  the  matrass  with  a  condenser,  and  distil  until  about  half  a 
gallon  of  liquid  has  passed  over.  Saturate  the  distilled  liquid  accurately  with  the 
Solution  of  Soda,  remove  any  oil  which  floats  on  the  surface,  evaporate  till  watery 
vapor  ceases  to  escape,  and  then  raise  the  heat  cautiously  so  as  to  liquefy  the  salt. 
AVhen  the  product  has  cooled  and  solidified,  break  it  into  pieces,  and  immediately 
put  it  into  a  stoppered  bottle."  Br. 

The  Valerianate  of  Sodium  was  dismissed  from  the  U.  S.  Pharmacopoeia  in  the 
revision  of  1870.  The  British  process  consists  of  two  steps :  first,  the  artificial 
formation  of  valerianic  acid,  and,  secondly,  the  saturation  of  this  acid  with  caustic 
soda.  By  distilling  fusel  oil  with  a  mixture  of  sulphuric  acid  and  bichromate  of 
potassium,  valerianic  acid  is  formed,  and  passes  over  with  water.  The  change  is 
eiFected  by  the  oxidizing  agency  of  the  chromic  acid  of  the  bichromate ;  for  when 
the  amyl  alcohol  of  the  fusel  oil  loses  two  atoms  of  hydrogen  by  oxidation,  and 
gains  one  of  oxygen,  it  is  converted  into  valerianic  acid.  Thus,  CjHj^O  -|-  0^  = 
CjHjqOj-j-HjO.  (See  Pofassii  Bichromas  and  Alcohol  Amylicum.)  The  distillate, 
by  exact  saturation  with  the  solution  of  caustic  soda,  is  converted  into  a  solution  of 
valerianate  of  sodium,  which,  by  the  application  of  heat  until  the  water  is  driven 
olF,  and  the  residual  matter  is  partially  liquefied,  furnishes,  on  cooling,  the  concrete 
salt.  The  small  portion  of  oil  that  floats  on  the  surface  of  the  solution  is  Valeria- 
nate  of  amyl,  C,H„,C,H,0,. 

Properties.  Valerianate  of  sodium  is  a  deliquescent,  very  soluble  salt,  in  snow- 
white  masses,  having  the  disagreeable  odor  of  valerianic  acid,  and  a  taste  at  first 
styptic,  but  afterwards  sweetish.  When  heated  to  140-5°  C.  (285°  F.),  it  fuses 
without  loss  of  acid,  and,  upon  cooling,  concretes  into  a  white  solid.  The  salt,  as 
oflicinally  ordered,  is  in  the  form  produced  by  fusion.  Its  formula  is  NaC5Hg02.  It 
is  little  used  medically,  having  been  originally  introduced  into  the  Dublin  Pharma- 
copoeia in  1850  for  the  sole  purpose  of  forming,  by  double  decomposition,  the  vale- 
rianates of  iron,  quinine,  and  zinc,  and  retained  in  the  Br.  Pharmacopoeia  for  the 
preparation  of  the  last-mentioned  salt.  It  may,  however,  be  given  as  a  nervous 
stimulant  in  the  dose  of  from  one  to  five  grains  (0065-0*33  Gm.). 

Off.  Prep.  Zinci  Valerianas,  Br. 

SODII  ACETAS.  U.S.     Acetate  of  Sodium. 

NaC2  Hs  O2.  3H2  O  ;  136.  (SO'Dl-i  A-CE'tXs.)  NaO,  d  H3  O3,  6H0,-  136. 

"  Acetate  of  Sodium  should  be  kept  in  well-stopped  bottles."    IT.  S. 

Sodae  Acetas,  i?c.;  Acetate  of  Soda,  NaO.CillsOs  +  6H0  ;  Natrum  Aceticum.  P.G.;  Acetas 
Sodicus  (natricus),  Terra  Foliata  Tartar!  Crystallisata,  Terra  Foliata  Tartari;  Apetate  de  Soude, 
I'l:/  Essigsaures  Natron,  G.;  Acetato  di  Soda,  It. 

Acetate  of  sodium  may  be  easily  prepared  by  adding  crystals  of  carbonate  of 
sodium  to  acetic  acid  until  it  is  neutralized,  filtering,  concentrating  the  solution,  and 
crystallizing.  It  is  prepared  in  the  large  way  in  the  manufacture  of  crude  pyrolig- 
neous  acid,  for  the  purpose  of  being  decomposed,  so  as  to  yield  the  oSicinal  acetic 
acid,  by  the  action  of  sulphuric  acid.  The  steps  of  the  process  by  which  it  is  made 
from  the  crude  acid  have  been  given  under  Acidum  Aceticum  (page  26). 

Properties.  It  is  officinally  described  as  in  "  large,  colorless,  transparent,  mono- 
clinic  prisms,  efilorescent  in  dry  air,  odorless,  having  a  saline,  bitter  taste,  and  a 
neutral  or  faintly  alkaline  reaction.  Soluble  in  3  parts  of  water,  and  in  30  parts  of 
alcohol  at  15°  C.  (59°  F.)  ;  in  I  part  of  boiling  water  and  in  2  parts  of  boiling  alco- 
hol. WHien  heated,  the  salt  melts,  and  on  further  heating  loses  all  its  water  (39-7 
per  cent.),  and  falls  into  a  white  powder.  At  a  higher  temperature  this  powder 
again  melts,  and,  at  red  heat,  it  is  decomposed  with  the  evolution  of  empyreumatic, 
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inflammable  vapors,  leaving  a  blackened  residue  of  an  alkaline  reaction,  which  im- 
parts to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than 
transiently  red  when  observed  through  a  blue  glass.  On  adding  sulphuric  acid  to  a 
concentrated  solution  of  the  salt,  and  heating,  vapor  of  acetic  acid  is  evolved.  A 
solution  of  the  salt  is  rendered  deep  red  by  ferric  chloride,  and,  on  boiling,  a  red 
precipitate  is  formed.  A  two  per  cent,  aqueous  solution  of  the  salt,  acidulated  with 
acetic  acid,  should  ^ield  no  precipitate,  or  at  most  only  a  faint  opalescence,  on  the 
addition  of  test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride  of 
barium  (limit  of  sulphate).  If  a  solution  of  the  salt,  acidulated  with  nitric  acid,  is 
evaporated  to  dryness,  the  residue  should  be  completely  soluble  in  water  (abs.  of 
silica),  and  the  solution  should  remain  unaffected  by  hydrosulphuric  acid  or  sulphide 
of  ammonium  (abs.  of  metals),  and  should  yield  no  precipitate,  or  at  most  only  a 
trace,  on  the  addition  of  test-solution  of  carbonate  of  sodium  (limit  of  alkaline  earths)., 
Fragments  of  the  salt  added  to  acetic  acid,  should  produce  no  effervescence  (abs.  of 
carbonate),  and,  when  sprinkled  upon  colorless  concentrated  sulphuric  acid,  should 
not  impart  to  it  any  color  (abs.  of  organic  impurities).  If  3--lr  Gm.  of  Acetate  of 
Sodium  be  ignited  until  gases  cease  to  be  evolved,  the  alkaline  residue  should  require 
for  complete  neutralization  25  C.c.  of  the  volumetric  solution  of  oxalic  acid  (corre- 
sponding to  100  per  cent,  of  pure  Acetate  of  Sodium)."  L\  S.  Acetate  of  sodium, 
when  crystallized,  consists  of  one  acetic  acid  radical  59,  one  atom  of  sodium  23,  and 
3  mols.  of  water  5-i  =  136. 

Medical  Properties  and  Uses.  Acetate  of  sodium  is  diuretic,  but  is  very  rarely 
used  as  a  medicine.  The  dose  is  from  a  scruple  to  two  drachms  (l"3-7"8  Gm.).  It 
is  employed  principally  to  yield  acetic  acid  by  the  action  of  sulphuric  acid. 

In  prescribing  this  salt,  the  fact,  first  noticed  by  M.  Violette,  should  not  be  for- 
gotten, that  a  mixture  of  equal  parts  of  it  and  nitrate  of  potassium,  if  heated,  explodes 
with  great  violence.  (A^.  JR.,  April,  1873,  p.  347.) 

Phunn.  Uses.  In  preparing  Ferri  Arsenias,  Br.;  Ferri  Phosphas,  B?'.;  Syrupus 
Ferri  Piiosphatis,  Br. 

Off.  Prep.  Acidum  Aceticum  Glaciale,  Br.  1864. 

SODII  ARSEXIAS.  U.S.     Arseniate  of  Sodium. 

Na2  HAsOi.  7H2  O  ;  311*9.      (SO'DI-i  AR-SE'XI-AS.)       2XaO,  HO,  ASO5.  14H0  ;  311-9. 

"  Arseniate  of  Sodium  should  be  kept  in  well-stopped  vials."    U.  S. 
Sodae  Arsenias,  Br.;  Katrum  Arsenicum,  Arsenias  Natricus  (Sodicus);  Arseniate  of  Soda; 
Arseniate  de  Sonde,  Fr.;  Arsensaures  Natron,  G. 

"  Take  of  Arsenious  Acid  ten  ounces  [avoirdupois]  ;  Nitrate  of  Soda  eight  ounces 
and  a  Aa//' [avoird.]  ;  Dried  Carbonate  of  Soda^ie  ounces  and  a  half  [avoird.]  ; 
Boiling  Distilled  Water  thirtif-five  \^jluid~\ounces.  Reduce  the  dry  ingredients  sep- 
arately to  fine  powder,  and  mis  them  thoroughly  in  a  porcelain  mortar.  Put  the 
mixture  into  a  large  clay  crucible,  and  cover  it  with  the  lid.  Expose  to  a  full  red 
heat,  till  all  effervescence  has  ceased,  and  complete  fusion  has  taken  place.  Pour 
out  the  fused  salt  on  a  clean  flagstone,  and  as  soon  as  it  has  solidified,  and  while  it  is 
still  warm,  put  it  into  the  boiling  Water,  stirring  diligently.  When  the  salt  has 
dissolved,  filter  the  solution  through  paper,  and  set  it  aside  to  crystallize.  Drain  the 
crystals,  and  having  dried  them  rapidly  on  filtering  paper,  enclose  them  in  stoppered 
bottles."  Br.*^ 

This  was  first  made  officinal  by  the  Br.  Pharmacopoeia  of  1864,  and  by  the  U.  S. 
Pharmacopoeia  in  1870.  In  the  process,  the  arsenious  acid  is  converted  into  arsenic 
acid  at  the  expense  of  the  nitric  acid  of  the  nitrate  of  sodium,  and  then  combines 

*  "  Take  of  Arsenions  Acid,  in  fine  powder,  tiro  troyonnces  ;  Nitrate  of  Sodium,  in  fine  powder, 
eight  hniid red  and  gixleen  grains;  Drie.i  Carbonate  of  Sodium,  in  fine  powder,  yfce  Awiirfrerf  «)i(i 
ttceniji-eight  grains  ;  Distilled  Water,  boiling  hot,  half  a  pint.  Having  mixed  the  powders  thor- 
oughly, put  the  mixture  into  a  large  clay  crucible,  and  cover  it  with  the  lid.  Expose  it  to  a  full 
red  heat  until  effervescence  has  cease<i,  and  complete  fusion  has  taken  place.  Pour  the  fused  salt 
on  a  porcelain  slab,  and,  as  soon  as  it  has  solidified,  and  while  it  is  still  warm,  put  it  into  the  hot 
water,  and  stir  until  it  is  dissolved.  Filter  the  solution,  and  set  it  aside  to  crystallize.  Drain  the 
crystiils,  and,  having  dried  them  rapidly  on  filtering  paper,  keep  them  in  a  well-stopped  bottle." 
U.  S.  1870. 
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with  the  soda  of  both  salts,  carbonic  acid  and  nitrous  fumes  being  given  oflF.     The 
reaction  seems  to  be  as  follows : 

As,03  +  2NaN03  +  x\a,C03  +  H,0  =  (Na.HAsO,),  +  NA  +  CO,. 
According  to  Mr.  Higgins,  the  gases  emitted  in  this  process  contain  more  or  less 
arsenic ;  an  inconvenience  which  may  be  avoided  by  first  dissolving  the  arsenious 
acid  in  a  solution  of  caustic  soda,  and  then  adding  the  nitrate.  The  calcination 
should  be  performed  in  a  reverberatory  furnace.  The  gases  which  escape  up  the 
chimney  arc  now  free  from  arsenic,  and  consist  only  of  ammonia  and  nitrous  vapors. 
(Journ.  de  Pharm.,  4e  ser.,  ii.  177.) 

Properties.  Arseniate  of  sodium  is  in  "  colorless,  transparent,  prismatic  crystals, 
slightly  cfBorescent  in  dry  air,  odorless,  having  a  mild,  feebly  alkaline  taste,  and  a 
faintly  alkaline  reaction.  Soluble  in  4  parts  of  water,  and  very  slightly  soluble  in 
alcohol  at  15°  C.  (59°  F.) ;  very  soluble  in  boiling  water,  and  soluble  in  GO  parts 
of  boiling  alcohol.  When  gently  heated,  the  salt  loses  28-8  per  cent,  of  its  weight 
(water  of  crystallization),  and,  if  further  heated  to  near  148°  C.  (298-4°  F.),  it 
loses  the  remainder  of  its  water  (11*5  per  cent.).  A  fragment  of  the  salt  imparts 
to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than  transiently 
red  when  observed  through  a  blue  glass.  The  aqueous  solution  of  the  salt  yields  a 
white  precipitate  with  test-solutions  of  chloride  of  barium,  chloride  of  calcium,  or 
sulphate  of  zinc,  and  a  brick-red  precipitate  with  test-solution  of  nitrate  of  silver, 
all  of  which  precipitates  are  soluble  in  nitric  acid.  The  cold,  aqueous  solution  of 
the  salt,  acidulated  with  hydrochloric  acid,  should  not  at  once  produce  a  yellow  pre- 
cipitate or  assume  a  yellow  color,  on  the  addition  of  solution  of  hydrosulphuric  acid 
(abs.  of  arsenite)."  U.  S. 

"A  solution  of  10  grains  of  the  residue,  treated  with  53  grain -measures  of  the 
volumetric  solution  of  soda,  continues  to  give  a  precipitate  with  the  volumetric  solu- 
tion of  nitrate  of  silver  until  1613  grain-measures  of  the  latter  have  been  added." 
{Br.)  In  this  test  the  soda  is  added  in  order  that,  by  the  decomposition  of  the  nitrate 
of  silver,  one  additional  atom  of  silver  may  be  furnished,  so  as,  with  the  two  atoms 
given  up  in  exchange  for  the  two  atoms  of  soda  of  the  arseniate  of  sodium,  to  make 
up  the  three  atoms  necessary  for  the  formation  of  the  arseniate  of  silver  ( AggAsO^). 
Tlie  precipitate  is  arseniate  of  silver,  and  the  quantity  precipitated  should  be  equiv- 
alent to  6'16  grains  of  arsenic  acid.  The  aqueous  solution  of  arseniate  of  sodium 
gives  white  precipitates  with  chloride  of  barium,  chloride  of  calcium,  and  sulphate 
of  zinc  (arseniates  of  barium,  calcium,  and  zinc),  and  a  brick-red  precipitate  with 
nitrate  of  silver  (arseniate  of  silver). 

Anhydrous  arseniate  of  sodium  has  the  composition  Na^HAsO^ ;  in'crystals  it 
sometimes  contains  12  mols.  of  water,  equal  to  53-73  per  cent,  of  its  weight.  Ac- 
cording to  the  oflScinal  formula,  this  salt  also  crystallizes  with  7  mols.  of  water,  or 
40-39  per  cent.  If  the  temperature  of  a  solution  of  the  salt  is  kept  at  30°  C.  (86° 
F.),  crystals  are  deposited  which  contain  4  mols.  of  water.  J.  Lefort  examined  10 
different  samples  of  the  salt,  obtained  from  as  many  different  sources,  and  found  their 
water  of  crystallization  to  vary  from  4405  to  57-45  per  cent.  (Journ.  de  Pharm. 
et  Chim.,  1880,  487  ;  N.  P.,  Aug.  1880.) 

In  medical  properties  this  salt  agrees  with  the  other  preparations  of  arsenic  (see 
Acidum  Arseniostim),  and  may  be  employed  for  the  same  purposes.  The  dose  of 
the  crystallized  salt  is  stated  at  from  one-twelfth  to  one-third  of  a  grain  (0-005-0-02 
Gm.)  ;  but  it  is  generally  prescribed  in  the  form  of  solution.  (See  Liquor  Sodii 
Arseniatis.')  Pearsons  arsenical  solution  is  an  aqueous  solution  of  arseniate  of 
sodium,  containing  one  grain  of  the  salt  in  a  fluidounce,  and  therefore  much  weaker 
than  the  oflicinal  solution.  This  preparation  is  considerably  used  on  the  continent 
of  Europe  in  the  form  of  bath,  for  which  it  is  preferred  to  arsenious  acid  or  the 
arsenites.  M.  Gueneau  de  Mussy  recommends  it  strongly,  administered  in  this 
way,  in  nodose  rheumatism,  or  rheumatic  gout,  using  it  alone  in  the  more  acute 
forms  of  the  disease,  and  combined  with  carbonate  of  sodium  in  the  chronic.  He 
uses  from  half  a  drachm  to  two  or  three  drachms  (1-95  to  7-8  or  11"65  Gm.)  of 
the  arseniate  to  each  bath,  beginning  with  the  smaller  quantity,  and  gradually  in- 
creasing. (Ann.  de  Therap.,  1805,  p.  270.) 
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Off.  Prep.  Ferri  Arsenias,  Br.;  Liquor  Sodii  Araeniatis,  U.  S.;  Liquor  Sodae 
Arseniatis,  Br. 

SODII  BEXZO AS.  ?:^.*S'.     Benzoate  of  Sodium. 

NaCT  H5  O2.  H.  O  ;  162.  (SO'Dl-i  Bfejf'ZO-lS.)  NaO,  Cu  H5  O3.  2H0;  162. 

"  Benzoate  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.  S. 

This  is  a  new  officinal  salt.  It  has  been  used  of  late  years  on  account  of  its  sup- 
posed therapeutical  value  in  phthisis. '  It  is  easily  made  by  adding  benzoic  acid  to 
a  concentrated  hot  solution  of  sodium  carbonate  or  bicarbonate  until  effervescence 
ceases,  and  allowing  the  solution  to  cool  and  crystallize. 

Properties.  It  is  officinally  described  as  "  a  white,  semi-crystalline  or  amor- 
phous powder,  efflorescent  on  exposure  to  air,  odorless  or  having  a  faint  odor  of 
benzoin,  of  a  sweetly-astringent  taste  free  from  bitterness,  and  having  a  neutral  re- 
action. Soluble  in  1-8  parts  of  water,  and  in  45  parts  of  alcohol  at  15°  C.  (59° 
F.)  ;  in  1-3  parts  of  boiling  water,  and  in  20  parts  of  boiling  alcohol.  When  heated, 
the  salt  melts,  emits  vapors  having  the  odor  of  benzoic  acid,  then  chars  and  finally 
leaves  a  blackened  residue  of  an  alkaline  reaction,  which  imparts  to  a  non-luminous 
flame  an  intense  yellow  color,  not  appearing  more  than  transiently  red  when  ob- 
served through  a  blue  glass.  On  mixing  an  aqueous  solution  of  the  salt  with  a 
dilute  solution  of  ferric  sulphate,  a  flesh-colored  precipitate  is  produced.  If  the  ben- 
zoic acid  be  separated  from  the  salt  by  precipitating  it  with  diluted  nitric  acid,  and 
thoroughly  washed,  it  should  respond  to  the  tests  of  purity  mentioned  under  Acidum 
Benzoicum.^'   U.  S. 

Medical  Properties.  This  salt  has  been  employed  by  MM.  Socquet  and  Bon- 
jean,  in  conjunction  with  silicate  of  soda  and  other  substances,  as  a  remedy  in  gout 
and  rheumatism,  for  the  purpose  of  eliminating  uric  acid.  For  the  complicated  for- 
mula proposed,  including  colchicum  and  aconite,  see  A.  J.  P.,  1857,  p.  31-i.  Benzoate 
of  sodium  has  also  been  highly  commended  in  puerperal  fever,  and  in  tuberculosis. 
{Brit.  Med.  Journal,  ii.  1879, 498—982.)  The  dose  is  set  down  at  from  one  to  two 
drachms  (3-9-7"8  Gm.)  a  day. 

SODII  BICARBONAS.  U.S.    Bicarbonate  of  Sodium. 

UfaHCOs;  84.  (SO'Dl-i  BI-Car-BO'nSs.)  NaO,  HO,  2C0»;  84. 

Sodae  Bicarbonas,  Br.;  Natrum  Bicarbonicum,  P.O.;  Natrum  Carbonicnm  Acidulum,  Bicarbo- 
nas  SoJicus:  Bicarbonate  of  Soda,  Sodium  Hydrocarbonate,  Acid  So<:lium  Carbonate;  Bicarbonate 
de  Soude,  Sel  digestive  de  Vichy,  Fr.;  Doppeltkohlensaures  Natron,  G. 

Two  kinds  of  Bicarbonate  of  Sodium  are  still  officinal, — one,  which  is  known  by  the 
title  of  this  article,  and  which,  to  comply  with  the  officinal  test,  must  not  have  more 
than  one  per  cent,  of  impurity,  and  the  other,  "  commercial  bicarbonate,"  which  must 
contain  at  least  95  per  cent,  of  pure  bicarbonate.  To  obtain  a  salt  which  will  com- 
ply with  the  officinal  test  it  will  be  necessary  to  purify  the  commercial  salt,  and 
the  process  of  the  U.  S.  Pharmacopceia  1870  will  be  found  as  serviceable  as  any  to 
accomplish  this  purpose.  It  is  as  follows :  "  Take  of  Commercial  Bicarbonate  of 
Sodium,  in  powder,  sixty-four  troyonnces  ;  Distilled  Water  six  pints.  Introduce  the 
powder  into  a  suitable  conical  glass  percolator,  cover  it  with  a  piece  of  wet  muslin, 
and  pour  the  Water  gradually  upon  it.  When  the  liquid  has  ceased  to  drop,  or 
when  the  washings  cease  to  precipitate  a  solution  of  sulphate  of  magnesium,  remove 
the  Bicarbonate  of  Sodium  from  the  percolator,  and  dry  it  on  bibulous  paper,  in  a 
warm  place."  U.  S.  1870. 

The  preparation  of  the  commercial  salt  will  be  described  under  Sodii  Bicarbonas 
Venalis.  The  purified  bicarbonate  is  officinally  described  as  "  a  white,  opaque  pow- 
der, permanent  in  the  air,  odorless,  having  a  cooling,  mildly  saline  taste,  and  a 
slightly  alkaline  reaction.  Soluble  in  12  parts  of  water  at  15°  C  (59^  F.),  and 
insoluble  in  alcohol.  It  is  decomposed  by  hot  water.  When  heated  to  about  70°  C. 
(158°  F.),  the  salt  begins  to  lose  moisture  and  carbonic  acid  gas,  and,  on  continued 
heating,  loses  about  37  per  cent,  in  weight.  At  a  red  heat,  the  anhydrous  residue 
melts ;  and  a  fragment  of  the  salt  imparts  an  intense  yellow  color  to  a  non-luminoua 
83 
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flame.  The  aqueous  solution,  on  being  heated,  disengages  carbonic  acid,  and  finally 
contains  carbonate  of  sodium.  A  one  per  cent,  solution  of  the  salt,  supersaturated 
with  nitric  acid,  should  yield  at  most  only  a  slight  opalescence  with  test-solution  of 
nitrate  of  silver  (limit  of  chloride),  or  chloride  of  barium  (limit  of  sulphate).  On 
heating  a  small  quantity  of  the  salt  with  solution  of  soda,  no  ammouiacal  vapor 
should  be  given  off.  If  2  Gm.  of  the  salt  be  dissolved,  with  very  gentle  agitation, 
in  30  C.c.  of  cold  water,  and  the  solution  added  to  a  cold  solution  of  0-3  Gm.  of 
mercuric  chloride  in  6  C.c.  of  water,  only  a  white  cloud,  but  neither  a  red  precipi- 
tate nor  a  red  color  should  make  its  appearance  within  three  minutes  (abs.  of  more 
than  about  three  per  cent,  of  carbonate).  To  neutralize  42  Gm.  of  Bicarbonate  of 
Sodium  should  require  not  less  than  49-5  C.c.  of  the  volumetric  solution  of  oxalic 
acid  (corresponding  to  at  least  99  per  cent,  of  Bicarbonate  of  Sodium)."  U.  S. 
"  Twenty  grains  neutralize  167  grains  of  citric  acid,  or  17"8  grains  of  tartaric  acid. 
Eighty-four  grains,  exposed  to  a  red  heat,  leave  53  of  an  alkaline  residue,  which 
require  for  neutralization  1000  grain-measures  of  the  volumetric  solution  of  oxalic 
acid."  Br.  This  is  almost  the  precise  proportion  of  carbonate  of  sodium  which  two 
mols.  of  the  bicarbonate  should  yield  when  deprived  of  water  and  half  its  carbon 
dioxide,  according  to  the  reaction  :  2NaHC03  =  Na^COj  -|-  H^O  +  CO^.  But  the 
article  furnished  by  the  British  manufacturers  very  rarely  comes  up  to  the  require- 
ments of  their  Pharmacopoeia.  The  presence  of  carbonate  may  be  known  by  a 
decided  alkaline  taste  and  reaction,  by  a  cold  solution  of  the  salt  yielding  a  precipi- 
tate with  sulphate  of  magnesium,  and  by  a  solution  in  40  parts  of  water  affording, 
without  agitation,  an  orange-colored  or  reddish  brown  precipitate  with  corro.sive 
sublimate.  The  pure  bicarbonate  is  not  precipitated  by  platinic  chloride,  nor,  when 
treated  with  nitric  acid  in  excess,  by  chloride  of  barium  or  nitrate  of  silver.  The 
non-action  of  these  tests  shows  the  absence  of  salts  of  potassa,  and  of  sulphates  and 
chlorides.  The  incompatibles  of  this  salt  are  the  same  as  those  elsewhere  mentioned 
of  the  carbonate,  except  sulphate  of  magnesium  in  the  cold,  which  decomposes  the 
carbonate,  but  not  the  bicarbonate. 

Off.  Prep.  Mistura  Ilhei  et  Sodae ;  Pulveres  Effervescens  Compositus,  U.  S.; 
Sodae  Citro-tartrixs  Effervescens,  Br.;  Trochisci  Sodii  Bicarbonatis,  IT.  S.;  Trochisci 
Sodae  Bicarbonatis,  Br. 

SODII  BICARBONAS  VENALIS.     Commercial  Bicarbonate  of 

Sodium. 
NaHCOs;  84.  (SO'DI  i  BI-CAR-BO'nXs  VE-NA'lIs.)  NaO,  HO,  CO2;  84. 

Large  quantities  of  Bicarbonate  of  Sodium  were  formerly  imported  from  Great 
Britain  (but  8199  kegs  were  imported  in  1881)  ;  at  the  present  time  it  is  made,  of 
excellent  quality,  by  the  Pennsylvania  Salt  Manufjxcturing  Co.,  at  Natrona,  Pa., 
and  at  Greenwich  Point,  Philadelphia.  In  the  Pharmacopoeia  of  1860  a  process 
for  making  bicarbonate  of  sodium  was  given,  but  it  has  since  been  abandoned,  as 
the  salt  can  be  made  much  more  economically  on  the  large  scale.  The  process  con- 
sists of  treating  crystallized  carbonate  of  sodium,  contained  in  suitable  chambers, 
with  carbon-dioxide  gas  until  the  carbonate  has  taken  up  another  molecule  of  car- 
bon-dioxide. It  is  formed  by  the  union  of  neutral  carbonate,  Na.^COg,  with  carbon 
dioxide  gas,  CO^,  in  the  presence  of  water,  H.^O,  according  to  the  following  reaction  : 
Na.^C03  +  COj  -\-  HjO  =  (HNaCOg)^ ;  two  molecules  of  the  bicarbonate  being  gener- 
ated. The  necessary  water  is  obtained  through  the  liberation  of  the  water  of  crys- 
tallization of  the  carbonate ;  in  fact,  provision  has  to  be  made  for  the  escape  of  the 
excess  by  placing  the  crystals  upon  perforated  bottoms. 

We  are  informed  that  bicarbonate  of  sodium  is  also  prepared  in  breweries,  in  the 
same  manner  as  bicarbonate  of  potassium  or  sal  aeratus,  by  placing  the  carbonate 
in  suitable  vessels  over  the  fermenting  beer  in  the  vats,  so  as  to  be  constantly  im- 
mersed in  an  atmosphere  of  carbonic  acid.  It  is  sold  under  the  same  name  as  the 
analogous  salt  of  potassa,  but  is  usually  distinguished  as  the  soda  sal  aeratus. 
Artus  has  given  a  process  for  obtaining  bicarbonate  of  sodium,  similar  to  that  of 
Wohler  for  forming  the  corresponding  salt  of  potassa.  (See  Potassii  Bicarbonas.') 


PART  I.  Sodil  Bicarbonas  Venalis. — Sodii  Bmdphis.  1315 

In  this  process,  the  effloresced  carbonate,  mixed  with  half  its  weight  of  freshly- 
ignited  and  finely-powdered  charcoal,  is  saturated  by  a  stream  of  carbonic  acid, 
derived  from  the  fermentation  of  sugar.  The  presence  of  the  charcoal  greatly  pro- 
motes the  absorption.   (Pharm.  Cenfralb.,  IS-iS,  p.  25-4.) 

Properties.  Bicarbonate  of  sodium  is  in  opaque,  porous  masses,  made  up  of 
numerous  aggregated  crystalline  grains,  having  a  snow-white  color.  These  masses 
are  reduced  to  powder.  It  is  permanent  in  the  air,  and  slightly  alkaline  to  the 
taste  and  to  turmeric  paper.  It  is  soluble  in  thirteen  parts  of  cold  water,  and  cor- 
responds in  physical  properties  and  reactions  of  identity  to  the  preceding.  (See 
Sodii  Bicarbonas.)  "  A  one  per  cent,  aqueous  solution  of  the  salt,  acidulated  with 
nitric  acid,  should  not  yield  an  immediate  precipitate  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride),  or  of  chloride  of  barium  (limit  of  sulphate).  If  a 
portion  of  the  salt  be  agitated  with  a  quantity  of  water  insufficient  to  dissolve  it, 
the  cold  filtrate  should  not  yield  more  than  a  slight  precipitate  with  a  concentrated 
solution  of  sulphate  of  magnesium  (limit  of  carbonate).  To  neutralize  4-2  Gm.  of 
the  salt  should  require  not  less  than  47'5  C.c.  of  the  volumetric  solution  of  oxalic 
acid  (corresponding  to  at  least  95  per  cent,  of  Bicarbonate  of  Sodium)."  (7.  S. 
When  the  solution  is  exposed  to  heat,  the  salt  gradually  parts  with  carbonic  acid, 
and,  at  the  temperature  of  100°  C.  (212°  F.),  is  converted  into  sesquicarbonate. 
At  a  red  heat,  the  second  equivalent  of  carbonic  acid  is  expelled,  and  the  anhydrous 
carbonate  is  left.  More  or  less  carbonate  of  sodium  is  always  present  in  the  com- 
mercial bicarbonate.  Its  presence  may  be  known  by  a  decided  alkaline  taste  and 
reaction,  and  by  a  cold  solution  of  the  salt  yielding  a  precipitate  with  sulphate  of 
magnesium.  The  pure  bicarbonate  is  not  precipitated  by  platinic  chloride.  The 
incompatibles  of  this  salt  are  the  same  as  those  elsewhere  mentioned  of  the  carbo- 
nate, except  sulphate  of  magnesium  in  the  cold,  which  decomposes  the  carbonate, 
but  not  the  bicarbonate. 

Medical  Properties.  This  salt  has  the  general  medical  properties  of  the  car- 
bonate, but,  from  its  mild  taste  and  less  irritating  qualities,  proves  more  acceptable 
to  the  palate  and  stomach.  It  is  often  resorted  to  in  calculous  cases  characterized 
by  excess  of  uric  acid.  The  continued  use  of  the  carbonate,  in  these  cases,  is  lia- 
ble to  induce  phosphatic  deposit,  after  the  removal  of  the  uric  acid.  According  to 
D'Arcet,  who  made  the  observation  at  the  springs  of  Vichy,  this  objection  does  not 
apply  to  the  bicarbonate,  especially  when  taken  in  carbonic  acid  water  ;  for  this  salt, 
by  its  superabundant  acid,  has  the  power  of  maintaining  the  phosphates  in  solution, 
even  after  the  alkali  has  caused  the  uric  acid  to  disappear.  The  same  remark  is 
applicable  to  the  bicarbonate  of  potassium.  Bicarbonate  of  sodium  has  been  given 
in  infantile  croup,  with  apparent  advantage  in  promoting  the  expulsion  of  the  false 
membrane,  in  the  dose  of  a  grain  every  five  minutes,  dissolved  in  milk  and  water. 
Dr.  Lemaire  has  proposed  it  as  an  antiphlogistic  remedy  in  the  treatment  of  pneu- 
monia, membranous  angina,  and  croup,  supposing  it  to  act  on  the  principle  of  re- 
moving from  the  blood  the  excess  of  fibrin,  which  exists  in  that  liquid  in  inflamma- 
tion. Its  utility  in  membranous  angina  has  been  confirmed  by  M.  Marchal  (de 
Calvi).  According  to  M.  Jeannel,  the  use  of  bicarbonate  of  sodium  lessens  the 
sugar  in  the  urine  of  diabetic  patients.  The  dose  for  an  adult  is  from  ten  grains 
to  a  drachm  (0-65-3-9  Gm.),  and  is  taken  most  conveniently  in  a  glass  of  carbonic 
acid  water.  When  given  in  angina,  fifteen  grains  (1  Gm.)  may  be  administered 
every  half-hour  in  a  tablespoonful  of  water. 

Pharm.  Uses.  In  the  preparation  of  Aqua  Acidi  Carbonici. 

SODII  BISULPHIS.  U.S.     Bisulphite  of  Sodmm. 

NaHSOs;  104.  (s6'Dl-i  BI-SUL'PHIS.)  NaO,  HO,  2SO2;  104. 

"  Bisulphite  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.  S. 

This  is  a  new  officinal  salt.  It  is  prepared  by  thoroughly  saturating  a  concen- 
trated solution  of  sodium  carbonate  or  bicarbonate  with  sulphurous  acid  gas,  and 
collecting  the  crystals  which  form  upon  the  cooling  of  the  liquid.  As  found  in 
commerce,  it  usually  contains  hyposulphite  and  sulphate  of  sodium,  is  not  reliable, 
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and  will  not  respond  to  the  officinal  tests :  even  when  kept  in  well-stopped  bottles  it 
will  readily  lose  its  crystalline  character,  and  the  quantity  of  sulphurous  acid  gradu- 
ally diminishes.    The  more  stable  sulphite  is  generally  preferred.  (See  Sodii  Sulphis.) 

Properties.  It  is  officinally  described  as  in  "  opaque,  prismatic  crystals,  or  a 
crystalline  or  granular  powder,  slowly  oxidized  and  losing  sulphurous  acid  on  expo- 
sure to  air,  having  a  faint,  sulphurous  odor,  a  disagreeable,  sulphurous  taste,  and  an 
acid  reaction.  Soluble  in  4  parts  of  water,  and  in  72  parts  of  alcohol  at  15°  C. 
(59°  F.)  ;  in  2  parts  of  boiling  water,  and  in  49  parts  of  boiling  alcohol.  When 
strongly  heated,  the  salt  decrepitates  and  is  converted  into  sulphur  and  sulphate  of 
sodium.  A  small  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense 
yellow  color,  not  appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  On  adding  hydrochloric  acid  to  an  aqueous  solution  of  the  salt,  sulphurous 
vapors  are  evolved,  and  the  solution  does  not  become  cloudy  (difference  from  hypo- 
sulphite). A  one  per  cent,  aqueous  solution  of  the  salt,  acidulated  with  hydro- 
chloric acid,  should  not  yield  more  than  a  faint  cloudiness- with  test  solution  of 
chloride  of  barium  (limit  of  sulphate).  If  0-26  Gm.  of  the  salt  be  dissolved  in 
10  C.c.  of  water,  and  a  little  gelatinized  starch  added,  at  least  45  C.c.  of  the  vol- 
umetric solution  of  iodine  should  be  required  before  a  permanent  blue  tint  appears 
after  stirring  (corresponding  to  at  least  90  per  cent,  of  pure  Bisulphite  of  Sodium)." 
U.S. 

Medical  Properties.    The  medical  properties  are  those  of  the  sulphites  generally. 

SODII  BORAS.  U.S.   ■  Borate  of  Sodium. 

Na2  B4  O7.  lOHj  O  ;  382.  (SO'Dl-i  BO'eXs.)  NaO,  2BO3.  lOIIO;  191. 

Borax,  Br.,  P.G.;  Natrum  Biboricum  (Biboracioum),  Boras  Sodious;  Borate  de  Soude,  Borax, 
Ft:;  Borax,  Borsaures  Natron,  G.;  Borace,  Jt.;  Borax,  Sp.;  Boorak,  Arab. 

Borax  was  known  to  the  ancients  ;  but  its  chemical  nature  was  first  ascertained 
by  Geoffroy  in  1732.  It  exists  native,  and  may  be  obtained  by  artificial  means.  It 
occurs  in  several  localities  in  Europe,  in  Peru,  and  in  beds,  associated  with  borate  of 
calcium,  in  the  district  of  Iquique,  in  the  republic  of  Ecuador.  This  mineral  (Jjoro- 
natrocalcite) ,  which  has  become  an  article  of  commerce,  and  is  considerably  used  as 
a  substitute  for  borax,  contains,  according  to  T.  L.  Phipson,  34  per  cent,  of  water, 
11-95  of  soda,  14-45  of  lime,  34-71  of  boric  acid,  1-34  of  chlorine,  1-10  of  sulphuric 
acid,  0-60  of  silica,  and  2  of  sand,  and  may  be  considered  as  a  compound  essentially 
of  one  mol.  of  crystallized  borate  of  sodium  and  two  mols.  of  borate  of  calcium,  with 
two  mols.  of  water.  (Chem.  News,  1861,  p.  183.)  It  is  said  also  to  contain  usually 
some  iodine  and  bromine.  {G.Sims.)  Borax  is  found  abundantly  in  certain  lakes 
of  Thibet  and  Persia,  from  which  it  is  obtained  by  spontaneous  evaporation.  The 
impure  borax,  called  in  commerce  tincal,  or  crude  horax,  concretes  on  the  borders 
of  these  lakes.  As  thus  obtained,  it  is  in  the  form  of  crystalline  masses  which  are 
sometimes  colorless,  sometimes  yellowish  or  greenish,  and  always  covered  with  an 
earthy  coating,  greasy  to  the  touch,  and  having  the  odor  of  soap.  The  greasy 
appearance  is  derived  from  a  fatty  matter,  saponified  by  soda.  The  tincal  is  trans- 
ferred to  the  seaports  of  India,  especially  Calcutta,  from  which  it  is  exported  to  this 
country  in  chests.  Besides  Indian  tincal,  there  is  another  commercial  variety  of 
borax  which  comes  from  China,  and  which  is  partially  refined.  Both  varieties 
require  to  be  purified  before  being  used  in  medicine  or  the  arts. 

An  abundant  source  of  borax  has  been  developed  within  the  limits  of  the  United 
States.  The  existence  of  a  borax  lake  in  California  was  first  made  known  by  Dr. 
J.  A.  Veatch,  who  visited  it  in  September,  1856,  and,  upon  examining  its  waters, 
found  borax  among  its  constituents.  The  borax  lake  is  a  small  offset  of  a  large 
sheet  of  water,  called  Clear  Lake,  which  is  situated  in  the  midst  of  a  volcanic 
region,  about  36  miles  from  the  Pacific,  and  about  100  miles  north  of  San  Fran- 
cisco. The  smaller  lakelet  is  separated  from  the  larger  by  a  low  ridge  of  volcanic 
materials  loosely  massed  together.  It  is  of  variable  dimensions  according  to  the 
season,  being  sometimes  dry,  at  other  times  filled  with  water  to  the  extent  of  about 
a  mile  in  length  and  half  a  mile  in  breadth.  In  September,  1863,  the  water,  being 
analyzed  by  Mr.  G.  E.  Moore,  was  found  to  contain  in  a  gallon  2401-56  grains  of 
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solid  matter,  of  which  about  one-half  was  common  salt,  one-quarter  carbonate,  and 
the  remainder  chiefly  borate  of  sodium,  equivalent  to  535-08  grains  of  the  crystal- 
lized biborate  to  the  gallon.  The  borax,  being  the  least  soluble  of  the  saline  con- 
stituents, from  time  to  time,  as  the  water  becomes  saturated,  crystallizes  out,  and 
is  deposited  at  the  bottom  of  the  lake,  where  it  has  accumulated  in  large  quantities. 
The  crystals  of  borax,  from  the  minutest  speck  up  to  a  diameter  of  two  or  three 
inches,  intermixed  with  blue  mud,  form  a  layer  at  the  bottom  of  the  lake  of  vari- 
able thickness,  but  18  inches  in  one  place  that  was  examined.  This  deposit  forms 
an  apparently  inexhaustible  supply  of  borax,  for  as  fast  as  removed  in  one  place  it 
is  deposited  in  another  by  crystallization  from  the  water,  which,  supplied  from  the 
volcanic  regions  around,  promises  to  continue  furnishing  the  borax  for  an  indeflnite 
period.  Already  the  lake  has  supplied  large  quantities  of  borax  to  commerce.  Iron 
cofier-dams  are  sunk  to  the  bottom  of  the  lake,  the  water  pumped  out,  and  the  mixed 
mud  and  crystals  removed.  The  crystals  are  picked  out,  and  the  earth,  which  is 
strongly  impregnated  with  borax,  is  lixiviated,  and  the  solution  thus  obtained  evap- 
orated in  boilers  till  crystals  form.  Immense  quantities  have  been  obtained  from 
these  deposits.  The  importation  of  borax,  which  formerly  amounted  to  from 
600,000  to  1,000,000  pounds  annually,  has  practically  ceased,  and  the  American 
product  has  been  largely  exported. 

Pnrificatioii.  The  method  of  refining  borax  was  originally  possessed  as  a  secret 
by  the  \'enetians  and  Dutch,  but  is  now  practised  in  severat  European  countries. 
The  process  pursued  in  France,  as  reported  by  Robiquet  and  Marchand,  is  as  fol- 
lows. The  tincal  is  placed  in  a  large  wooden  vessel,  and  covered  to  the  depth  of 
three  or  four  inches  with  water ;  in  which  state  it  is  allowed  to  remain  for  five  or 
six  hours,  being  agitated  from  time  to  time.  Slaked  lime  is  now  added,  in  the  pro- 
portion of  1  part  to  400  of  the  impure  salt;  and  the  whole,  being  thoroughly  mixed, 
is  allowed  to  remain  at  rest  till  the  succeeding  day.  The  salt  is  next  separated  by 
means  of  a  sieve,  the  crystals  being  crumbled  between  the  hands,  and  placed  so  as 
to  drain.  The  object  of  this  treatment  is  to  separate  the  soapy  matter,  with  which 
the  lime  forms  an  insoluble  soap ;  and  at  the  same  time  sulphate  and  chloride  of 
sodium  are  removed,  with  only  a  minute  loss  of  the  borax.  Tiie  borax  being  drained 
is  next  dissolved,  by  the  assistance  of  heat,  in  two  and  a  half  times  its  weight  of 
water,  and  the  solution  treated  with  one-fiftieth  of  its  weight  of  chloride  of  calcium, 
in  order  to  complete  the  separation  of  the  soapy  matter;  after  which  it  is  strained 
through  a  coarse  bag.  The  liquor  is  then  concentrated  by  heat,  and  run  into  wooden 
vessels,  lined  with  lead,  having  the  shape  of  an  inverted  quadrangular  pyramid.  If 
care  be  taken  that  the  cooling  proceed  very  gradually,  distinct  crystals  will  be  ob- 
tained, such  as  are  found  in  commerce ;  otherwise,  crystalline  crusts  will  be  formed. 
The  Chinese  borax  is  purified  in  a  similar  manner,  but,  being  less  impure  than  the 
common  tincal,  does  not  require  to  be  washed. 

Preparation  of  Artificial  Borax.  Large  quantities  of  borax  are  now  made  for 
the  European  market  by  the  direct  combination  of  native  boric  acid  with  soda. 
The  acid  is  found  abundantly  in  the  crater  of  Vulcano,  one  of  the  Lipari  Islands, 
but  principally  in  a  volcanic  region  of  Tuscany,  occupying  a  space  of  ten  or  twelve 
miles.  Within  this  region  are  found  numerous  hillocks  and  fissures,  the  latter  of 
which  emit  hot  aqueous  vapor,  containing  boric  acid  and  certain  gases.  Around  one 
or  several  of  these  fissures  a  circular  basin  of  masonry  is  built,  which  is  filled  with 
water  and  called  a  lagoon.  By  the  jets  of  vapor  constantly  breaking  through  it, 
the  water  becomes  gradually  impregnated  with  boric  acid  and  heated.  A  series  of 
such  lagoons  are  made  to  communicate  with  each  other  on  the  declivity  of  a  hill, 
and  the  lowest  to  discharge  itself  into  a  reservoir,  where  the  solution  is  allowed  to 
rest  and  deposit  mechanical  impurities.  From  this  reservoir  the  solution  is  made 
to  pass  into  leaden  evaporating  pans,  heated  by  the  natural  vapor,  where  it  receives 
sufficient  concentration  to  fit  it  for  being  conducted  into  wooden  tubs,  where  it  is 
allowed  to  cool  and  crystallize.  The  crude  acid,  thus  obtained,  contains,  on  an  aver- 
age, 84  per  cent,  of  boric  acid,  the  impurities  consisting  chiefly  of  alum,  the  double 
sulphate  of  ammonium  and  magnesium,  and  sulphate  of  calcium.  The  seven  works 
in  the  neighborhood  of  Castel-nuovo  in  Tuscany,  belonging  to  Count  Larderel,  were 


1318  Sodii  Boras,  paet  i. 

producing,  in  1878,  over  3  millions  of  kilogrammes.  Vulcano  yielded  4000  kilo- 
grammes of  boric  acid  yearly.  The  crude  acid  is  converted  into  borax  by  dissolving 
it  to  saturation  in  a  solution  of  carbonate  of  sodium,  heated  by  steam ;  and  the  liquor, 
after  boiling,  is  allowed  to  stand  for  ten  or  twelve  hours.  It  is  then  drawn  off  into 
wooden  vessels  lined  with  lead,  where  it  crystallizes.  The  impure  crystals,  thus  ob- 
tained, are  refined  by  dissolving  them  in  water  heated  by  steam,  adding  carbonate 
of  sodium  to  the  solution,  and  crystallizing.  The  merit  of  introducing  the  process 
for  obtaining  artificial  borax  belongs  to  Cartier  and  Payen,  who  succeeded  in  estab- 
lishing its  manufacture  in  France.  According  to  Dr.  Veatch,  boric  acid  exists  in 
the  sea-water  on  the  coast  of  California. 

Another  method  of  neutralizing  the  Italian  boric  acid  is  now  in  practice  in  Eng- 
land. Instead  of  combining  the  acid  and  alkali  in  solution,  the  manufacturer  mixes 
the  acid  in  a  solid  state  with  a  proper  proportion  of  soda  ash,  and  exposes  the  mix- 
ture to  the  heat  of  a  reverberatory  furnace ;  provision  being  made  for  the  collection 
of  a  large  quantity  of  ammonia,  which  is  always  present  in  the  crude  acid,  and 
escapes  during  the  process.  The  remaining  operations  are  similar  to  those  performed 
in  the  preparation  of  carbonate  of  sodium  from  the  cake.  (A.  J.  P.,  1867,  p.  339.) 

Properties.  Borax  is  a  white  salt,  occurring  in  "  colorless,  transparent,  shining, 
monocliiiic  prisms,  slightly  eiBorescent  in  dry  air,  odorless,  having  a  mild,  cooling, 
sweetish,  afterward  somewhat  alkaline  taste,  and  an  alkaline  reaction.  Soluble  in 
16  parts  of  water  at  15°  C.  (59°  F.),  and  in  0-5  part  of  boiling  water ;  insoluble  in 
alcohol.  At  80°  C.  (176°  F.)  it  is  soluble  in  1  part  of  glycerin.  When  heated, 
the  powdered  salt  begins  to  lose  water,  then  melts,  on  further  heating  swells  up  and 
forms  a  white  porous  mass,  which,  at  a  red  heat,  fuses  to  a  colorless  glass,  with  com- 
plete loss  of  water  of  crystallization  (47-1  per  cent.).  A  fragment  of  the  salt  im- 
parts an  intense  yellow  color  to  a  non-luminous  flame.  The  saturated  aqueous  solu- 
tion, on  the  addition  of  sulphuric  acid,  deposits  shining  crystalline  scales,  which 
impart  a  green  color  to  the  flame  of  alcohol.  The  aqueous  solution  should  not 
effervesce  with  acids  (abs.  of  carbonate),  and  should  not  be  precipitated  nor  be  ren- 
dered cloudy  by  test-solution  of  carbonate  of  sodium  (abs.  of  alkaline  earths),  nor 
be  affected  by  hydrosulphuric  acid  (abs.  of  metals).  A  one  per  cent,  solution, 
strongly  acidulated  with  nitric  acid,  should  not  be  rendered  turbid  by  the  addition 
of  a  few  drops  of  test-solution  of  chloride  of  barium  (limit  of  sulphate),  or  nitrate 
of  silver  (limit  of  chloride)."  U.  S.  Above  a  red  heat  it  melts  into  a  limpid  liquid, 
which,  after  cooling,  concretes  into  a  transparent  solid,  called  glass  of  borax,  much 
used  as  a  flux  in  assays  with  the  blowpipe.  Borax  has  been  found,  in  the  English 
market,  adulterated  to  the  extent  of  20  per  cent,  with  phosphate  of  sodium.  This 
may  be  detected  by  exposing  the  suspected  borax  to  the  heat  of  a  drying  room  for  a 
few  hours,  when  the  phosphate,  if  present,  will  effloresce,  and  may  be  picked  out. 

Borax  has  the  property  of  rendering  cream  of  tartar  very  soluble  in  water,  and 
forms  a  combination  with  it  called  soluble  cream  o/ ^ar/ar,  which  is  sometimes  used 
in  medicine.  This  preparation  attracts  moisture  from  the  air,  and  is  soluble  in  its 
own  weight  of  cold,  and  half  its  weight  of  boiling  water.  (See  Potassii  Bitartras.) 
E..  F.  Fairthorne  states  that  borax  is  more  soluble  in  water  if  sugar  has  been  added 
to  it.  (A.J.  F.,  March,  1881.)  Soluble  cream  of  tartar  may  be  made  by  substi- 
tuting boric  acid  for  the  borax.  Boric  acid  soluble  cream  of  tartar  was  directed 
by  the  French  Codex  of  1837,  and  was  made  by  the  following  formula.  Four 
hundred  parts  of  cream  of  tartar  and  100  of  the  acid  are  dissolved  in  a  silver 
basin,  at  the  boiling  temperature,  in  2400  parts  of  water.  The  solution  is  kept 
boiling  until  the  greater  part  of  the  water  is  consumed.  The  fire  is  then  moderated, 
and  the  solution  continually  stirred  while  the  evaporation  proceeds.  When  the 
matter  has  become  very  thick,  it  is  removed  by  portions,  which  are  flattened  in  the 
hand,  completely  dried  by  the  heat  of  a  stove,  powdered,  and  kept  in  well-stopped 
bottles.  This  form  of  soluble  cream  of  tartar  is  more  soluble  than  that  made  with 
borax.  According  to  M.  E.  Eobiquet,  in  order  to  obtain  soluble  cream  of  tartar, 
made  with  boric  acid,  of  good  quality,  it  is  necessary  to  use  a  large  quantity  of 
water,  and  to  boil  for  a  long  time.  By  proceeding  thus,  the  boric  acid  undergoes  a 
molecular  modification,  equivalent  to  a  change  from  the  crystallized  to  the  vitreous 
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condition,  and  a  preparation,  readily  and  totally  soluble  in  cold  water,  is  insured. 
The  product  should  not  be  powdered,  but  kept  in  large  grains.  {Journ.  de  Pharm., 
xxi.  197.) 

Composition.  Borax  has  the  formula  Na,B^O^ -{- 1*^  1^2^-  ^^  ordinarily  crys- 
tallizes iu  prisms,  and  contains  ten  mols.  of  water  (prismatic  borax)  ;  but  a  variety 
of  the  salt  exists,  which  crystallizes  in  octohedrons,  and  contains  only  five  mols.  of 
water  (octohedral  borax).  The  latter  is  obtained  in  the  artificial  production  of 
borax,  by  crystallizin<»  from  a  concentrated  solution  at  a  temperature  between  60°— 
80°  C.  (140°-176°  F.).  When  a  solution  of  borax  is  evaporated  at  100°  C.  (212° 
F.),  the  salt  is  left  as  a  transparent,  amorphous,  brittle  mass,  containing  four  mols. 
of  water.  {Schiceitzer.) 

Boric  acid  may  be  obtained  artificially  by  decomposing  a  hot  saturated  solution 
of  borax  with  sulphuric  acid,  which  unites  with  the  soda  to  form  sulphate  of  sodium, 
and  sets  free  the  acid.  As  thus  obtained  it  is  in  white,  shining,  scaly  cry.stals, 
characterized  by  the  property  of  imparting  a  light  green  color  to  the  flame  of  burn- 
ing alcohol.  Boric  acid  has  the  formula  HjBO,,  and  is  now  officinal.*  (See  Acidum 
Boricum.~)  Boron  is  a  non-metallic  element,  which,  like  carbon,  exists  in  three 
allotropic  states,  called  amorphous,  graphitoidal,  and  crystallized  boron,  representing 
severally  charcoal,  graphite,  and  diamond.  Crystallized  boron  is  very  brilliant,  and 
of  diflferent  colors,  from  garnet-red  to  a  nearly  colorless  honey-yellow.  Its  density 
is  268,  and  hardness  very  great.  Wijhler  and  Deville  distinguish  three  varieties 
of  crystals,  containing  from  2  to  4  per  cent,  of  carbon ;  and  one  specimen,  in  addi- 
tion to  carbon,  about  7  per  cent,  of  aluminium.  The  hardest  variety  was  as  hard 
as  diamond.  (See  Chem.  Gaz.,  Aug.  1,  1857,  p.  281.) 

Medical  Properties.  We  have  no  knowledge  as  to  the  action  of  large  quantities 
of  borax  upon  the  human  organism,  when  taken  internally.  Its  influence  is,  how- 
ever, probably  a  very  feeble  one,  as  Cyon  has  found  that  in  daily  doses  of  three 
drachms  it  has  no  effect  upon  dogs.  It  is  supposed  to  exercise  a  specific  influence 
over  the  uterus,  promoting  menstruation,  facilitating  parturition,  and  favoring  the 
expulsion  of  the  placenta,  and  has  been  used  in  dysmenorrhoea.  Dr.  Binswanger 
considers  borax  as  the  best  remedy  that  can  be  used  in  nephritic  and  calculous  com- 
plaints dependent  on  an  excess  of  uric  acid.  It  possibly  may  act  in  such  cases 
as  an  alkali,  the  soda  of  the  salt  neutralizing  the  uric  acid  occurring  in  the  urine, 
and  the  boric  acid  being  set  free.  The  dose  is  from  thirty  to  forty  grains  (1-95- 
26  Gm.).  When  brought  in  contact  with  a  mucous  membrane,  borax  exerts 
a  peculiar  detergent,  mild  stimulant  or  alterative  action.  In  infantile  diarrhoea, 
unattended  by  lesions  of  the  intestinal  mucous  membrane,  Mr.  Bouchut  has  found 
borax  peculiarly  efficacious,  given  in  the  form  of  enema,  made  by  dissolving  from 
two  to  five  drachms  in  four  fluidounces  of  wa»^er.  It  is  a  very  useful  remedy  in 
aphthous  and  other  ulcerations  of  the  mouth,  and  is  employed  in  hoarseness  of  public 
speakers,  a  lump  of  it  being  allowed  slowly  to  dis.solve  in  the  mouth.  Concentrated 
solutions  of  it  are  occasionally  applied  with  asserted  good  results  in  scaly  diseases 
of  the  skin,  and  in  pruritus  not  only  of  the  external  portions  of  the  body,  but  also 
of  the  urethra  and  vagina.  From  the  experiments  of  M.  Dumas  and  M.  Schnatzles, 
it  appears  that  borax  has  the  property  of  destroying  the  microscopic  vegetable  and 
animal  organisms  upon  which  fermentation  and  putrefaction  depend,  and  conse- 
quently of  preventing  these  processes,  or  of  su.spending  and  altogether  arresting 
them,  when  already  begun.  Thus,  a  strong  solution  of  borax  added  to  a  saccharine 
solution  containing  yeast,  prevents  alcoholic  fermentation,  by  destroying  the  vitality 
of  the  yeast  plant ;  and  in  a  similar  manner,  in  meats  and  other  putrescible  food,  in 
great  measure  it  prevents  putrefaction  by  destroying  the  infusoria  and  other  micro- 

*  Reactions  of  Boric  Acid.  From  the  researches  of  M.  C.  Tissier,  it  appears  that  boric  acid,  in 
boiling  solution,  is  capable  of  dissolving  the  mono.xiJes  of  calcium,  magnesium,  manganese,  iron, 
cobalt,  nickel,  zinc,  and  cadmium,  but  not  those  of  copper,  lead,  or  tin,  nor  the  sesquioxides  of 
aluminium,  chrome,  or  iron.  In  other  words,  it  dissolves  the  monoxides  of  all  the  metals  which 
decompose  water  in  the  presence  of  acids,  and  is  without  action  on  those  of  other  metals,  as  well 
as  on  all  the  higher  oxides,  such  as  sesquioxides  and  dioxides.  It  dissolves  only  one  of  the  insol- 
uble metallic  sulphides,  namelj,  the  sulphide  of  manganese.  {Jonm.  de  Pharm.,  Jaillet,  1858, 
p.  98.)  • 
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scopic  bodies  which  occasion  or  support  the  process.  (P.  J.  Tr.,  April,  1874,  p.  846.) 
Borax  is  a  powerful  antiseptic.  According  to  the  experiments  of  Bucholz,  0'75 
per  cent,  of  it  is  enough  to  prevent  the  development  of  bacteria.  It  has  also  been 
used  in  antiseptic  surgery,  the  advantages  being  claimed  for  it  that  it  is  inodorous, 
unirritating,  and  not  poisonous.  Wounds  dressed  in  a  dry  manner  with  a  lint 
which  has  been  prepared  by  previously  wetting  with  a  hot  saturated  solution  of 
borax  and  drying,  are  said  to  do  extremely  well.  Borax  is  used  in  the  arts  for 
soldering  metals,  its  effect  being  to  keep  the  surfaces  clean,  which  it  does  because  of 
the  power  possessed  by  borax  glass  of  dissolving  metallic  oxides.  It  is  said  also 
to  have  come  into  use,  in  some  places,  in  washing  clothes,  as  a  substitute  for  or  an 
addition  to  soap,  which  it  resembles  in  its  effects,  while  it  does  not  disturb  the  colors. 
It  is  used  in  very  small  proportion. 

Off.  Prep.  Glycerinum  Boracis,  Br.;  Mel  Boracis,  Br. 

SODII  BRO^IIDUM.  U.S.     Bromide  of  Sodium. 

NaBr;  102«8.  (SO'DI-I  BRO'MI-DUM.)  NaBr;  102-8. 

"  Bromide  of  Sodium  should  be  kept  in  well-stopped  bottles."    U.  S. 

This  is  a  new  officinal  salt.  It  contains  a  larger  proportion  of  bromine  than 
bromide  of  potassium,  on  account  of  the  lower  atomic  weight  of  sodium,  bromide 
of  sodium  containing  77*62  per  cent.,  whilst  bromide  of  potassium  contains  67'13 
per  cent,  of  bromine.  It  is  a  trifle  more  soluble  in  water  and  alcohol.  It  may  be 
made  by  the  same  process  that  is  employed  for  bromide  of  potassium,  substituting 
carbonate  of  sodium  for  carbonate  of  potassium.  According  to  M.  Castelhaz,  it  is 
best  made  by  transforming  bromine  into  bromide  of  ammonium,  separating  any  iodiae 
present  as  iodide  by  crystallization  from  the  mother-waters,  and  decomposing  the 
bromide  of  ammonium  with  carbonate  of  sodium.  The  solution  should  be  evapor- 
ated by  heating  carefully.  (A.  J.  P.,  xlii.  509.) 

Properties.  "  Small,  colorless  or  white,  monoclinic  crystals,  or  a  crystalline 
powder,  permanent  in  dry  air,  odorless,  having  a  saline,  slightly  bitter  taste,  and  a 
neutral  or  faintly  alkaline  reaction.  Soluble  in  1-2  part  of  water,  and  in  13  parts 
of  alcohol  at  15°  C.  (59°  F.)  ;  in  0-5  part  of  boiling  water,  and  in  11  parts  of  boil- 
ing alcohol.  When  heated  to  a  dull  red  heat,  the  salt  melts  without  losing  weight. 
At  a  full  red  heat,  it  is  slowly  volatilized  without  decomposition.  A  fragment  of 
the  salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more 
than  transiently  red  when  observed  through  a  blue  glass.  If  disulphide  of  carbon 
be  poured  into  a  solution  of  the  salt,  then  chlorine  water  added  drop  by  drop,  and 
the  whole  agitated,  the  disulphide  will  acquire  a  yellow  or  yellowish  brown  color 
without  a  violet  tint.  If  diluted  sulphuric  acid  be  dropped  on  a  portion  of  the  salt, 
the  latter  should  not  at  once  assume  a  yellow  color  (abs.  of  bromate).  If  1  Gm.  of 
the  salt  be  dissolved  in  10  C.c.  of  water,  some  gelatinized  starch  added,  and  then  a 
few  drops  of  chlorine  water  be  carefully  poured  on  top,  no  blue  zone  should  make 
its  appearance  at  the  line  of  contact  of  the  two  liquids  (abs.  of  iodide).  On  adding 
to  1  Gm.  of  the  salt,  dissolved  in  20  C.c.  of  water,  5  or  6  drops  of  test-solution  of 
nitrate  of  barium,  no  immediate  cloudiness  or  precipitate  should  make  its  appearance 
(limit  of  sulphate).  If  3  Gm.  of  the  well-dried  salt  be  dissolved  in  distilled  water 
to  100  C.c,  and  10  C.c.  of  this  solution  be  treated  with  a  few  drops  of  test-solution 
of  bichromate  of  potassium,  and  then  volumetric  solution  of  nitrate  of  silver  be 
added,  not  more  than  29-8  C.c.  of  the  latter  should  be  consumed  before  the  red  color 
ceases  to  disappear  on  stirring  (abs.  of  more  than  3  per  cent,  of  chloride).  1  Gm. 
of  the  salt,  when  completely  precipitated  by  nitrate  of  silver,  yields,  if  perfectly  pure, 
1-824  Gm.  of  dry  bromide  of  silver."    U.  S. 

Medical  Properties.  The  medical  properties  of  bromide  of  sodium  are  very 
similar  to  those  of  the  bromide  of  potassium  (see  Potassii  Bi-oinidum),  except  that 
it  is  less  powerful  in  its  action  and  much  less  depressant  to  the  circulation.  It  is 
jasually  given  in  combination  with  the  bromide  of  potassium,  in  doses  of  from  one- 
half  drachm  to  two  drachms  (1-95  to  7-8  Gm.). 
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SODII  CARBONAS.  U.S.     Carbonate  of  Sodium. 

Na2  CO3.  IOH2  O  ;  286.  (SO'DI-i  CAR-BO'NAS.)  NaO,  CO2.  lOHO;  143. 

Sodse  Carbonas,  Br.;  Carbonate  of  Soda,  Sal  Soda,  Washing  Soda  ;  Natrum  Carbonicum  Cm- 
dura,  P.G.;  Carbonas  Sodicus,  Sal  Sodae ;  Carbonate  de  Soude,  Fr.;  Einfach  Kohlensaures  Natron, 
Kohlensaures  Natron,  Soda,  G.;  Carbonato  di  Soda,  It.;  Carbonate  de  Soda,  Sp. 

Before  entering  upon  the  consideration  of  the  carbonate  of  sodium,  we  shall  speak 
generally  of  the  sources  of  the  alkali  soda.  These  may  be  divided  into  the  natural 
and  the  artificial.  The  natural  sources  are  the  minerals  of  native  soda,  and  certain 
marine  plants  which  yield  the  alkali  in  their  ashes ;  the  artificial  are  certain  salts 
which  furnish  it  by  chemical  decomposition. 

Native  soda,  sometimes  called  natron,  is  found  chiefly  in  Hungar)',  Egypt,  and 
South  America,  and  exists,  in  these  countries,  either  in  the  earth  of  the  surface, 
which  often  exhibits  a  saline  efflorescence,  or  in  solution  in  small  lakes,  from  which 
it  is  extracted  by  taking  advantage  of  the  drying  up  of  the  water  during  the  heats 
of  summer.  The  native  soda  from  Egypt,  called  trona,  is  a  sesquicarbonnte ;  while 
that  from  South  America  is  less  carbonated.  Native  soda,  in  the  form  of  sesquicar- 
bonate,  has  been  found  in  a  soda  lake  in  the  territory  of  the  Nizam,  in  Hindostan. 
Dr.  Barth,  in  his  Travels  in  Africa,  states  that  natron  is  largely  collected  on  the 
shores  of  Lake  Tsad,and  in  some  other  localities  in  Negroland  or  Central  Africa.  (Am. 
ed.,  1857,  i.  312,  and  ii.  63-8.)  A  similar  product  exists  abundantly  in  low  places 
along  the  sea-coast  of  Arabia,  near  Aden.  (11.  Haines,  P.  J.  Tr.,  July,  1863.)  It 
is  also  brought  now  from  the  soda  lakes  of  Wyoming  Territory. 

Impure  soda,  derived  from  the  ashes  of  plants  growing  on  the  surface  or  borders 
of  the  sea,  is  called  barilla  or  kelp,  according  to  the  character  of  the  plants  incin- 
erated. Barilla  is  obtained  from  several  vegetables,  principally  belonging  to  the 
genera  Salsola,  Salicornia,  and  Chenopodium.  In  Spain,  Sicily,  and  some  other 
countries,  these  plants  are  cultivated  for  the  purpose  of  yielding  soda  by  their  com- 
bustion. When  ripe,  they  are  cut  down,  dried,  and  burnt  in  heaps.  The  ashes  form 
a  semi-fused,  hard,  and  compact  saline  mass,  which  is  broken  up  into  fragments  by 
means  of  pickaxes,  and  thrown  into  commerce.  Kelp,  called  varec  in  France,  is 
procured  by  the  incineration  of  various  kinds  of  sea- weeds,  principally  the  alg?e  and 
fuci,  which  grow  on  the  rocky  coasts  of  many  countries.  The  Orkneys  and  Heb- 
rides, and  the  rocky  coasts  of  Wales,  Scotland,  and  Ireland  furnish  large  quanti- 
ties of  these  weeds.  The  plants  are  fermented  in  heaps,  then  dried,  and  afterwards 
burnt  to  ashes  in  ovens  roughly  made  of  brick  or  stone  and  built  in  the  ground. 
The  alkali  in  the  ashes  melts,  and  forms  the  whole  into  a  solid  mass.  When  cold, 
it  is  broken  up  with  iron  instruments  into  large  heavy  masses,  in  which  state  it  is 
found  in  commerce.    About  twenty-four  tons  of  sea-weeds  produce  one  ton  of  kelp. 

Barilla,  when  of  good  quality,  is  in  hard,  dry,  porous,  sonorous,  grayish  blue 
masses,  which  become  covered  with  a  saline  efflorescence  on  exposure.  It  possesses 
a  peculiar  odor  and  an  alkaline  taste.  Spanish  barilla  contains  from  25  to  40  per 
cent,  of  carbonated  alkali ;  the  residue  being  made  up  of  sulphate  of  sodium,  sul- 
phide and  chloride  of  sodium,  carbonate  of  calcium,  alumina,  silica,  oxidized  iron,  and 
a  small  portion  of  charcoal  which  has  escaped  combustion.  Before  the  introduction 
of  artificial  soda,  barilla  formed  the  source  of  the  crystallized  carbonate  employed 
in  medicine.     At  present  it  is  principally  used  in  the  manufacture  of  soap. 

Kelj)  is  in  hard,  vesicular  masses,  of  a  dark  gray,  bluish  or  greenish  color,  sul- 
phurous odor,  and  acrid,  caustic  taste.  It  is  still  less  pure  than  barilla,  containing 
only  from  5  to  8  per  cent,  of  carbonated  soda ;  the  rest  being  made  up  of  a  large 
proportion  of  the  sulphates  of  sodium  and  potassium,  and  the  chlorides  of  potassium 
and  sodium,  a  small  quantity  of  iodide  of  sodium,  and  insoluble  and  coloring  mat- 
ters. Large  quantities  of  kelp  were  formerly  manufactured  in  Great  Britain  and 
the  neighboring  islands,  particularly  the  Orkneys ;  but  the  demand  and  production 
have  greatly  fallen  off  since  the  introduction  of  artificial  soda.  At  present  kelp  is 
used  principally  in  the  manufacture  of  iodine.   (See  lodinium.) 

Artificial  Soda.  This  is  made  from  common  salt  by  two  steps :  first,  by  convert- 
ing the  salt  by  sulphuric  acid  into  sulphate  of  sodium,  and,  secondly,  by  decomposing 
the  sulphate  by  carbonate  of  calcium  and  charcoal  at  a  high  temperature,  so  as  to 
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yield  carbonate  of  sodium.  The  chemical  reactions  may  be  summarized  as  follows  : 
2NaCl  +  H,SO,  =  Na^SO,  +  2HC1,  Na,SO,  +  CaCOa  +  C,  =  Na^CO.,  +  CaS  + 
(CO)^.  The  sulphate,  first  dried,  is  mixed  with  its  own  weight  of  ground  limestone, 
and  half  its  weight  of  small  coal,  ground  and  sifted,  and  the  whole  is  heated  in  a 
reverberatory  furnace,  where  it  fuses  and  forms  a  black  mass  called  hlacJc  ash,  soda 
ball,  or  British  barilla.  The  coal,  at  the  temperature  employed,  converts  the  sul- 
phate of  sodium  into  sulphide  of  sodium.  This  reacts  with  the  limestone,  so  as 
to  form  sulphide  of  calcium  and  carbonate  of  sodium  (Na^S  and  CaCOj^^CaS  and 
Na^COg).  Black  ash  contains  from  36  to  45  per  cent,  of  alkali,  imperfectly  carbo- 
nated on  account  of  the  high  heat  used  ;  the  remainder  being  principally  sulphide  of 
calcium,  caustic  lime,  sodium  chloride,  calcium  sulphite,  and  coaly  matter.  It  is  next 
digested  in  warm  water,  which  takes  up  the  alkali  and  other  soluble  matters,  and 
leaves  the  insoluble  impurities,  called  soda  waste,  which  is  now  largely  utilized  in 
the  manufacture  of  hyposulphite  of  sodium.  (  Chem.  News,  Sept.  28, 1861,  p.  174.) 
The  solution  is  evaporated  to  dryness,  and  the  mass  obtained  is  calcined  with  one- 
fourth  of  its  weight  of  sawdust,  in  order  to  convert  the  alkali  fully  into  carbonate, 
by  means  of  the  carbonic  acid  resulting  from  the  combustion  of  the  sawdust.  The 
product  is  redissolved  in  water,  and  the  solution  evaporated  to  dryness.  The  alkali, 
in  this  stage  of  its  purification,  contains  about  50  per  cent,  of  carbonate  of  sodium, 
and  is  called  soda-ash.  It  is  brought  to  the  state  of  crystallized  carbonate  of  so- 
dium, by  dissolving  it  in  water,  straining  the  solution,  evaporating  it  to  a  pellicle, 
and  setting  it  aside  to  crystallize. 

The  process  here  described,  for  obtaining  soda  from  common  salt,  was  discovered 
in  1784  by  Leblanc;  and  the  first  manufactory  for  procuring  it  on  a  large  scale  was 
established  in  1790,  near  Paris,  by  Leblanc  and  Dize.  The  process  is  pursued  on  an 
immense  scale  in  Great  Britain,  especially  at  Liverpool  and  Glasgow,  and  produces 
soda  so  cheaply  that  barilla  and  kelp  are  nearly  superseded  as  sources  of  the  alkali. 

A  process  for  manufacturing  artificial  soda  from  sulphate  of  sodium  has  been 
proposed  by  M.  Emile  Kopp,  and  has  been  successfully  carried  into  operation  on  a 
large  scale,  near  Manchester,  England.  It  consists  in  decomposing  the  sulphate  by 
sesquioxide  of  iron  and  coal.  The  advantages  claimed  for  this  process  are  that  the 
whole  of  the  sulphur  of  the  sulphate  may  be  recovered,  instead  of  being  lost  in  the 
•waste  sulphide  of  calcium  of  the  old  process,  and  that  it  is  more  independent  of  the 
skill  of  the  workmen. 

Within  the  last  decade  a  process  has  been  put  in  practice  which  has  given  so  much 
satisfaction  in  its  results  as  to  be  likely  to  rival,  if  not  to  supersede,  the  hitherto 
unequalled  process  of  Leblanc.  It  is  designated  as  the  ammonia  soda  process,  and 
is  based  on  the  fact  that  when  carbon-dioxide  is  passed  into  a  solution  of  common 
salt  in  aqueous  ammonia,  a  double  decomposition  occurs,  and  the  slightly  soluble 
bicarbonate  of  soda  is  precipitated:  NH3  +  CO^  +  NaCl  +  H^O  ="HNaC03 + 
NH^Cl.  From  the  mother-liquor  containing  the  sal-ammoniac,  if  deemed  advisable, 
the  ammonia  may  be  withdrawn  by  the  action  of  lime,  and  serve  in  the  renewal  of 
the  operation.  The  bicarbonate  of  sodium  is  reduced  by  heat  to  the  carbonate,  and 
the  carbonic  acid  thus  obtained  serves  to  convert  the  ammonia  into  the  bicarbonate 
of  ammonia  necessary  in  the  proceeding. 

The  reaction  between  the  bicarbonate  of  ammonium  and  common  salt,  upon  which 
the  process  was  founded,  had  been  noticed  by  M.  Turck  as  long  as  thirty  years  be- 
fore it  was  carried  into  practical  operation  with  advantageous  results.  At  present, 
according  to  Prof  Hofmann,  it  is  the  only  process  which  threatens  a  serious  compe- 
tition with  that  of  Leblanc ;  and  already  it  has  been  adopted  by  some  of  the  largest 
factories  of  soda  in  Great  BritJiin  and  various  parts  of  the  continent  of  Europe.  The 
advantages  of  this  method  are  that  the  common  salt  is  directly  transformed  into  car- 
bonate of  sodium,  that  in  the  precipitation  sodium  is  the  only  metal  thrown  down, 
and  that  the  preparation  is  therefore  remarkably  pure,  that  it  is  entirely  exempt 
from  the  compounds  of  sulphur,  that  the  amount  of  product  is  very  large,  that  the 
apparatus  used  in  the  process  is  ver}^  simple,  that  there  is  a  great  saving  of  fuel 
and  of  labor,  and,  finally,  that  no  unwholesome  gases  are  diffused  in  the  atmosphere, 
interfering  with  the  health  of  the  workmen  and  the  community.    An  objectionable 
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point  in  the  process  is  the  loss  of  the  chlorine  of  the  common  salt,  which,  in  the 

reproduction  of  the  ammonia,  becomes  useless  chloride  of  calcium. 

In  reference  to  the  foregoing  process,  MM.  Schloesing  and  Holland  have  observed 
that,  in  the  double  decomposition  between  bicarbonate  of  ammonium  and  chloride 
of  sodium,  a  certain  portion  only,  about  two-thirds,  undergoes  the  change.  This 
is  explained  by  M.  Bauer,  who  finds  that  the  reaction  is  limited  by  another  in  an 
inverse  direction.  Thus,  if  bicarbonate  of  ammonium  and  chloride  of  sodium  yield 
bicarbonate  of  sodium  and  chloride  of  ammonium  (hydrochlorate  of  ammonia) : 
these,  put  together,  inversely  yield  bicarbonate  of  ammonium  and  chloride  of  so- 
dium. An  equilibrium  is  thus  established,  and  the  mixture  preserves  a  constant 
composition,  at  the  point  where  the  two  reactions  take  place  at  the  same  time. 
(Journ.  de  Pharm.  et  de  Chim.,  Sept.  1874,  p.  255.) 

Another  source  of  this  carbonate  has  lately  been  found  in  cryolite,  a  mineral  ex- 
isting in  great  abundance  on  the  coast  of  Greenland,  and  largely  imported  into  this 
country  by  a  manufacturing  company  which  enjoys  to  a  certain  extent  a  monopoly 
of  the  mineral  under  the  Danish  authorities.  Cryolite  consists  mainly  of  a  double 
fluoride  of  aluminium  and  sodium,  containing  in  100  parts  13  of  aluminium,  34  of 
sodium,  and  53  of  fluorine.  Carbonate  of  sodium  is  obtained  by  heating  cryolite 
with  lime,  whereby  fluoride  of  calcium  is  formed,  while  the  sodium  and  aluminium 
combine  to  form  an  aluminate  of  soda,  a  weak  salt,  which  is  dissolved  out  by  lix- 
iviation.  The  soda  is  c-onverted  into  carbonate  by  passing  carbonic  acid  under  pressure 
through  the  solutiou  ;  and  the  alumina,  separated  from  the  soda,  becomes  insoluble, 
and  is  deposited.  (^A.  J.  P.,  Jan.  1868,  p.  71.)  Cryolite  is  also  largely  used  in  Den- 
mark and  Germany  in  the  preparation  of  carbonate  of  sodium  and  of  aluminium,  the 
latter  of  which  is  employed  in  the  manufacture  of  alum  and  aluminium. 

Besides  the  preparation  of  carbonate  of  sodium,  cryolite  is  employed  for  other 
important  purposes.  Its  only  known  locality,  at  least  in  lai^e  amount,  is  Green- 
land, where  it  is  found  in  the  southwest  coast,  near  Cape  Farewell,  existing  in 
beds,  of  which  one  is  said  to  be  80  feet  thick  and  300  long.  It  is  imported 
by  the  "  Pennsylvania  Salt  Company"  into  Philadelphia  in  immense  qnantities. 
It  is  a  handsome  mineral,  hard,  brittle,  and  translucent,  sometimes  almost  trans- 
parent, but  generally  of  a  firosty  whiteness  which  has  probably  suggested  its  name 
of  cryolite  or  hryolite,  from  the  Greek  xnho^.  frost.  Though  homogeneous  in  great 
degree,  it  exhibits  here  and  there  in  its  substance  dark  spots,  sometimes  mere  specks, 
sometimes  of  considerable  size,  which  appear  to  be  crystalline  centres  of  substances 
mixed  with  it  at  the  time  of  solidification,  such  as  galena,  carbonate  of  iron,  copper 
and  iron  pyrites,  etc.  It  is  employed  in  the  making  of  soap,  in  the  preparation  of 
sulphate  of  aluminium,  and  in  the  formation  of  a  beautiful  variety  of  glass,  which 
is  made  by  melting  one  part  of  it  with  from  two  to  four  parts  of  pure  silex.  (Evan 
T.  Ellis,  Prrjc.  A.  P.  A.,  1867.) 

The  different  kinds  of  impure  carbonate  of  sodium,  whether  barilla,  kelp,  or 
soda-ash,  being  exceedingly  variable  in  composition,  it  is  important  to  have  a  ready 
method  of  determining  the  quantity  of  real  carbonated  alkali  which  they  contain. 
The  mode  in  which  this  is  done,  by  means  of  an  instrument  called  an  alkalimeter, 
has  been  already  explained.  (See  page  1161.)  These  various  forms  of  carbonated 
soda  are  largely  consumed  in  dyeing  and  bleaching,  and  in  the  manufacture  of  soap 
and  glass.  In  reference  to  "  the  Engli.sh  commercial  test,"  see  A.  J.  P.,  Sept. 
1870.  p.  447.  The  following  are  descriptions  of  the  different  grades  of  artificial 
soda,  known  under  the  names  of  British  barilla,  and  soda-ash. 

British  barilla,  so  called  to  distinguish  it  from  Spanish  barilla,  which  has  its 
source  in  the  ashes  of  maritime  plants,  is  a  blackish  brown  sabstance,  becoming 
darker  by  exposure  to  the  air.  When  broken  it  exhibits  an  imperfect  metallic 
lustre,  and  a  close  striated  texture.  Its  taste  is  alkaline  and  caustic.  By  exposure 
to  a  moist  atmosphere  it  becomes  covered  with  a  yellow  efflorescence,  and  quickly 
falls  to  powder,  with  disengagement  of  heat  and  sulphuretted  hydrogen  ;  at  the 
same  time  increasing  in  weight  by  the  absorption  of  carbonic  acid  and  water. 

Srxla-ash  is  in  white  or  gray  compact  masses,  and  contains  about  half  its  weight 
of  foreign  salts,  consisting  principally  of  chloride  of  sodium  and  sulphate  of  sodium. 
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Properties.  The  carbonate  occurs  in  "  large,  colorless,  monoclinic  crystals,  rapidly 
efflorescing  in  dry  air  and  falling  into  a  white  powder,  odorless,  having  a  sharp,  alka- 
line taste,  and  an  alkaline  reaction.  Soluble  in  1-6  parts  of  water  at  15°  0.  (59° 
F.),  in  0-09  part  at  38°  C.  (100-4°  F.),  and  in  0-25  part  of  boiling  water;  insoluble 
in  alcohol.  When  heated  to  about  35°  C.  (95°  F.),  the  salt  melts ;  on  further 
heating,  all  the  water  (62-9  per  cent.)  gradually  escapes,  and,  at  a  red  heat,  the  an- 
hydrous residue  fuses.  A  fragment  of  the  salt  imparts  an  intense  yellow  color  to  a 
non-luminous  flame.  The  aqueous  solution  strongly  effervesces  on  the  addition  of 
an  acid.  The  aqueous  solution  should  be  free  from  suspended  or  colored  impurities, 
and,  after  being  supersaturated  with  nitric  acid,  should  not  yield  more  than  a  trifling 
precipitate  with  test-solution  of  nitrate  of  silver  (limit  of  chloride),  or  of  chloride 
of  barium  (sulphate).  The  aqueous  solution  should  remain  unaffected  by  hydro- 
sulphuric  acid,  either  before  or  after  being  supersaturated  with  hydrochloric  acid 
(abs.  of  metals).  A  solution  of  the  salt  acidified  by  the  last-named  acid,  when 
supersaturated  with  ammonia  and  boiled,  should  not  yield  a  gelatinous  precipitate 
(alumina).  To  neutralize  7*15  Gni.  of  Carbonate  of  Sodium  should  require  not  less 
than  49  C.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at  least  98 
per  cent,  of  pure,  crystallized  Carbonate  of  Sodium."  U.  S.  This  salt  presents  an 
anomaly  in  solubility,  as  ascertained  by  M.  Henri  Loewel :  it  is  more  soluble  in 
water  at  36-1°  C.  (97°  F.)  than  at  its  boiling  point.  Carbonate  of  sodium  is  in- 
soluble in  alcohol.  The  most  usual  impurities  in  it  are  sulphate  of  sodium  and 
common  salt,  which  may  be  detected  by  converting  it  into  a  nitrate,  and  testing 
separate  portions  of  this  severally  with  chloride  of  barium  and  nitrate  of  silver.* 
Common  salt  is  seldom  entirely  absent,  but  good  specimens  are  free  from  sulphate 
of  sodium.  When  badly  prepared  it  is  liable  to  contain  sulphide  of  sodium,  which 
may  be  detected  by  the  production  of  the  smell  of  sulphuretted  hydrogen  upon  dis- 
solving the  salt  in  water.  Carbonate  of  sodium  is  incompatible  with  acids,  which 
decompose  it  with  eff"ervescence,  acidulous  salts,  lime-water,  chloride  of  ammonium, 
and  earthy  and  metallic  salts.  When  crystallized  it  contains  ten  mols.  of  water. 
It  is  thus  perceived  that  this  salt,  when  crystalized,  contains  nearly  two-thirds  of  its 
weight  of  water ;  but  the  quantity  actually  present  in  it,  as  found  in  commerce,  is 
variable,  being  dependent  on  the  extent  to  which  it  may  have  undergone  efflores- 
cence. To  obtain  pure  carbonate  of  sodium  for  the  purpose  of  a  test.  Dr.  J.  Law- 
rence Smith,  of  Louisville,  Ky.,  recommends  that  oxalate  of  sodium  should  be  pre- 
pared from  the  common  carbonate,  and  then  decomposed  by  heat.'j' 

Medical  Properties  and  Uses.  Soda  is  the  natural  alkali  of  the  blood,  and  its 
carbonate,  unless  taken  in  very  great  excess,  has  no  other  effect  upon  the  system 
than  to  render  the  secretions  abnormally  alkaline.  As  a  simple  alkaline  remedy  it 
is  superior  to  potassium,  in  that  it  does  not  depress  or  modify  the  general  systemic 
actions.  It  is  given  principally  in  diseases  attended  with  acidity  of  the  stomach ; 
such  as  gout,  uric  acid  gravel,  and  certain  forms  of  dyspepsia.  It  is  also  employed 
with  advantage,  internally  and  externally,  in  skin  diseases,  especially  those  of  a 
papulous  and  scaly  character.  A  lotion  suitable  for  these  cases  may  be  formed  by 
dissolving  from  two  to  three  drachms  of  the  carbonate  in  a  pint  of  water.     For  a 

*  For  a  method  of  determining  the  precise  quantity  of  the  sulphate  in  a  special  case,  see  Journ. 
de  Pharnu,  Aoftt,  187a,  p.  124. 

f  Dr.  Smith  gives  the  following  particular  description  of  the  method  employed  by  him.  63 
grammes  of  oxalic  acid  and  14.3  grammes  of  ordinary  carbonate  of  sodium  are  dissolved  with  heat, 
in  200  cubic  centimeters  of  distilled  water;  the  solution  is  distilled,  filtered  if  necessary,  and,  when 
it  cools,  the  solution  of  oxalic  acid,  just  hot  enough  to  prevent  crystallization,  is  added  by  degrees, 
with  stirring.  It  is  expected  that  the  solution,  when  completed,  shall  have  a  slight  alkaline  re- 
action. Shortly  after  the  operation  is  finished,  the  oxalate  of  sodium  will  be  in  a  great  measure 
precipitated.  The  whole  is  then  allowed  to  stand  till  completely  cool ;  the  supernatant  liquid  is 
decanted,  a  little  distilled  water  added,  and  the  lumps  of  crystals  that  may  have  formed  are  broken 
up  by  a  stirrer,  thrown  on  a  six-inch  filter  over  a  Bunsen  aspirator,  washed  with  about  half  a 
litre  of  distilled  water,  and  allowed  to  dry.  The  quantity  of  dry  oxalate  produced  is  30  grammes. 
In  this  state  it  may  be  kept  in  a  dry  bottle  till  wanted  for  use  in  forming  carbonate  of  sodium. 
It  is  then  projected,  little  by  little,  into  a  platinum  capsule,  over  a  good-sized  Bunsen  burner. 
After  being  strongly  heated,  the  oxalate  is  changed  by  the  decomposition  of  the  oxalic  acid  into 
the  carbonate,  and,  if  the  heat  be  high  enough  to  fuse  the  salt,  about  23  grammes  of  the  fused 
carbonate  will  be  obtained.  Fused  or  not,  this  is  dissolved  in  water,  filtered,  evaporated  to  dry- 
ness, dehydrated  over  a  naked  flame,  and  granulated  by  stirring  while  hot.   (A.  J.  P.,  1875,  p.  31.) 
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bath,  from  eight  -to  sixteen  ounces  of  the  salt  may  be  dissolved  in  the  necessary 
quantity  of  water.  A  suitable  ointment  may  be  made  by  mixing  from  eight  to 
sixty  grains  with  an  ounce  of  lard,  according  to  the  character  of  the  affection.  Car- 
bonate of  sodium  is  given  in  doses  of  from  ten  grains  to  half  a  drachm  (0"65— 1-95 
Gm.),  either  in  powder,  or  dissolved  in  some  bitter  infusion.  In  consequence  of 
the  variable  state  in  which  it  exists  in  commerce,  as  to  the  amount  of  water  of  crys- 
tallization which  it  contains,  the  dose  cannot  be  indicated  with  precision.  It  is  on 
this  account  that  the  salt  is  most  conveniently  administered  in  the  dried  state,  which 
admits  of  its  being  given  in  the  pilular  form.  (See  Sodii  Carbonas  Exsiccatus.^  When 
taken  in  an  overdose,  it  acts  as  a  corrosive  poison.  The  best  antidotes  are  the  fixed 
oils,  acetic  acid,  and  lemon -juice. 

Off.  Prep.  Liquor  Sodae ;  Liquor  Sodae  Chloratje,  U.  S.,  Br.;  Magnesiae  Car- 
bonus,  ^r.;  Magnesiae  Carbonas  Levis,  ^r.;  Massa  Ferri  Carbonatis,  [T.S.;  Pilulae 
Ferri  Compositae,  CK  S.;  Soda  Tartarata,  Br.;  Sodae  Bicarbonas,  Br.;  Sodae  Car- 
bonas Exsiecata,  Br.;  Sodii  Carbonas  Exsiccatus,  U.  S.;  Sodae  Phosphas,  Br.;  Zinci 
Carbonas,  Br. 

SODII  CAKBONAS  EXSICCATUS.  U.S.   Dried  Carbonate  of  Sodium. 

(SO'DI-I  CAK-BO'XAS  £X-SIC-CA'TUS.) 

Sodae  Carbonas  Exsiooata,  Br.;  Natrnm  Carbonicum  Siccum,  P.G.;  Dried  Carbonate  of  Soda  ; 
Carbonate  de  SouJe  see,  Fr.;  Getrocknete  Soda,  G. 

"  Carbonate  of  Sodium,  tico  hundred  parts,  To  make  one  hundred  parts.  Break 
the  salt  into  small  fragments,  allow  it  to  effloresce  by  exposure  to  warm  air  for  sev- 
eral days,  then  expose  it  to  a  temperature  of  about  45°  C.  (113°  F.),  until  it  has 
been  converted  into  a  white  powder  weighing  one  hundred  parts.  Pass  the  powder 
through  a  sieve  and  preserve  it  in  well-stopped  bottles."  U.  S. 

"  Take  of  Carbonate  of  Soda  ei^ht  ounces.  Expose  the  Carbonate  of  Soda  in  a 
porcelain  capsule  to  a  rather  strong  sand  heat,  until  the  liquid  which  first  forms  is 
converted  into  a  dry  cake,  and,  having  rubbed  this  to  powder,  enclose  it  in  a  stop- 
pered bottle."  Br. 

Carbonate  of  Sodium  contains  ten  molecules  of  water  of  crystallization,  and,  when 
heated,  readily  undergoes  aqueous  fusion.  Upon  continuing  the  heat,  the  water  is 
driven  off,  and  a  white  porous  mass  remains,  which  is  easily  reduced  to  powder. 
Dried  carbonate  of  sodium  is  in  the  form  of  a  white  powder,  and  differs  in  nothing 
from  the  crystallized,  except  in  being  devoid  of  water  of  crystallization.  (See  Sodii 
Carbonas.)  "  To  neutralize  2-65  Gm.  of  Dried  Carbonate  of  Sodium  should  require 
not  less  than  36-3  C.c.  of  the  volumetric  solution  of  oxalic  acid  (corresponding  to  at 
least  726  per  cent,  of  anhydrous  carbonate  of  sodium)."  C  S. 

Medical  Properties  and  Uses.  This  preparation  was  introduced  into  practice 
by  Dr.  Beddoes,  who  extolled  its  virtues  in  calculous  complaints.  It  is  applicable 
to  the  cure  of  such  affections  only  when  dependent  on  a  morbid  secretion  of  uric 
acid.  Its  advantage  over  the  common  carbonate  is  that  it  admits  of  being  made  into 
pills,  in  consequence  of  being  in  the  dried  state.  As  the  water  of  crystallization  forms 
more  than  half  of  the  carbonate,  the  dose  of  the  dried  salt  must  be  reduced  in  pro- 
portion. From  five  to  fifteen  grains  (033-1  Gm.)  may  be  given  three  times  a  day, 
in  the  form  of  pill  prepared  with  soap  and  aromatics.  For  the  medical  properties 
of  this  salt,  see  Sodii  Carbonas. 

Off.  Prep.  Sodii  Arsenias,  U.  S.;  Sodae  Arsenias,  Br.;  Sodae  Bicarbonas,  Br. 

SODII  CHLORAS.  V.  S.     Chlorate  of  Sodium. 

NaClOa;  106'4.  (SO'DI-i  CHLO'kXs.)  NaO,  CIO5;  106-4. 

This  new  ofiicinal  salt  is  usually  prepared  by  Wittstein's  process,  which  consists 
in  first  preparing  sodium  bitartrate  by  adding  a  strong  solution  containing  9-5  parts 
of  tartaric  acid  to  a  hot  aqueous  solution  of  9  parts  of  sodium  carbonate.  The  hot 
solution  is  mixed  with  one  in  which  8  parts  of  potassium  chlorate  have  been  dissolved. 
Potassium  bitartrate  separates,  whilst  sodium  chlorate  remains  in  solution.  The  fil- 
tered solution  is  evaporated  and  crystallized.     If  desired  of  absolute  purity,  it  may 
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be  recrystalllzed  from  an  alcoholic  solution.  Owing  to  the  facility  with  which  this 
salt  parts  with  its  oxygen,  the  following  officinal  cautionary  direction  should  be  borne 
in  mind.  "  Chlorate  of  Sodium  should  be  kept  in  well-stopped  bottles,  and  should 
not  be  triturated  with  readily  oxidizable  or  combustible  substances."  U.  S,  Acci- 
dents have  occurred  from  triturating  it  with  sulphur,  sugar,  etc. 

Properties.  It  is  officinally  described  as  in  "  colorless,  transparent  tetrahedrons 
of  the  regular  system,  permanent  in  dry  air,  odorless,  having  a  cooling,  saline  taste, 
and  a  neutral  reaction.  Soluble  in  1*1  parts  of  water,  and  in  40  parts  of  alcohol  at 
15°  C.  (59"^  F.);  in  0'5  part  of  boiling  water,  and  in  43  parts  of  boiling  alcohol. 
When  heated,  the  salt  melts  and  afterward  gives  off  a  portion  of  its  oxygen,  finally 
leaving  a  residue  of  a  neutral  reaction  completely  soluble  in  water.  A  fragment  of 
this  residue  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing 
more  than  transiently  red  when  observed  through  a  blue  glass  ;  and  its  aqueous  solu- 
tion, acidulated  with  nitric  acid,  yields,  with  test-solution  of  nitrate  of  silver,  a  white 
precipitate  soluble  in  ammonia.  The  aqueous  solution  of  the  salt  should  not  pro- 
duce a  white,  crystalline  precipitate  on  the  addition  of  a  saturated  solution  of  bitar- 
trate  of  sodium  (abs.  of  potassium).  A  dilute,  aqueous  solution  should  yield  no 
precipitate  with  test-solution  of  chloride  of  barium  (sulphate),  or  of  oxalate  of 
ammonium  (calcium),  and  at  most  only  a  faint  cloudiness  with  test-solution  of  nitrate 
of  silver  (limit  of  chloride)."  U.  S. 

Medical  Properties.  Chlorate  of  sodium  has  medical  properties  similar  to  those 
of  the  chlorate  of  potassium,  whilst  its  greater  solubility  permits  the  use  of  stronger 
solutions.  Dr.  Traill  Green  commends  its  local  use  in  aphthous  sore  mouth,  erysip- 
elas, and  as  a  bath  (containing  one  or  two  ounces)  in  advanced  scarlatina 

SODII  CHLORIDUM.  U.  S.,  Br.     Chloride  of  Sodium. 

NaCl;  58'4.  (SO'Dl-i  CHLO'RI-DUM.)  NaCI;  58-4. 

Natrium  Chloratum  Purum,  P.G.;  Chloruretuin  Sodicum,  Sal  Commune,  s.  Culinare;  Table  Salt; 
Sodium  Chloride,  Muriate  of  Soda,  Sea  Salt,  Common  Salt;  Chlorure  de  Sodium,  llydro-chlorate 
de  Soude,  Sel  commun,  Sel  de  Cuisine,  Sel  marin,  Fr.;  Chlornatrium,  Kochsalz,  G.;  Salt,  Dan.,  Sw.; 
Chloruro  di  Sodio,  Sal  commune.  It.;  Sal,  Sp. 

This  mineral  production,  so  necessary  to  mankind,  is  universally  distributed  over 
the  globe,  and  is  the  most  abundant  of  the  native  soluble  salts.  Most  animals  have 
an  instinctive  relish  for  it;  and,  from  its  frequent  presence  in  the  solids  and  fluids 
of  the  animal  economy,  it  may  be  supposed  to  perform  an  important  part  in  assim- 
ilation and  nutrition. 

Natural  State.  Common  salt  exists  in  nature,  either  in  the  solid  state  or  in  solu- 
tion. In  the  solid  state,  called  rocJc  salt,  fossil  salt,  and  sal  gemmx,  it  is  often  found 
forming  extensive  beds,  and  even  entire  mountains,  from  which  it  is  extracted  in 
blocks  or  masses  by  mining  operations.  Its  geological  position  is  very  constant,  it  oc- 
curring almost  invariably  in  secondary  formations,  associated  with  clay  and  gypsum. 
In  solution  it  occurs  in  certain  springs  and  lakes,  and  in  the  waters  of  the  ocean.  The 
principal  salt  mines  are  found  in  Poland,  Hungary,  and  Russia;  in  various  parts  of 
Germany,  particularly  the  Tyrol ;  in  Cheshire,  England  ;  in  Spain  ;  in  various  parts 
of  Asia  and  Africa  ;  in  the  island  of  St.  Domingo  ;*  and  in  Peru,  and  other  countries 
of  South  America.  With  the  exception  of  a  remarkable  bed  of  rock  salt  in  the  island 
of  Petite  Ause,  in  Vermilion  Bay,  on  the  coast  of  Louisiana,  there  are  in  the  United 
States  no  salt  mines  east  of  the  liocky  Mountains;  but  there  are  numerous  salt  springs, 
which  either  flow  naturally,  or  are  produced  artificially  by  sinking  wells  to  various 
depths  in  places  where  salt  is  known  to  exist. f  These  are  found  principally  in  Mis- 
souri, Kentucky,  Illinois,  Ohio,  Michigan,  Pennsylvania,  Virginia,  West  Virginia, 
and  New  York.  In  the  last-mentioned  State  the  springs  are  the  most  productive ; 
the  chief  ones  being  situated  at  Salina,  Montezuma,  and  Galen.     In  Virginia  an 

*  This  deposit  is  on  the  south  side  of  the  island,  and  is  said  to  form  a  mountain  6  miles  long, 
from  half  a  mile  to  a  mile  broad,  and  from  400  to  500  feet  high.  The  salt  in  its  crude  state  con- 
tains 9fi-79  per  cent,  of  pure  chloride  of  sodium.  {A.  J.  P.,  Sept.  18(55,  p.  395.) 

f  Rock  salt  in  Nevada.  In  an  extract  from  a  letter  dated  at  Virginia  City,  in  Nevada,  it  is  said 
that  near  Carson  River,  in  that  State,  a  basin  of  common  salt  had  been  discovered,  five  miles  square 
in  extent,  and  fourteen  feet  in  thickness.  The  salt  is  said  to  be  very  pure,  hard,  and  as  clear  as 
crystal,  and  capable  of  being  mined  with  great  facility. 
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important  salt  region  exists,  extending  fifteen  miles  on  both  sides  of  the  Great 
Kauawha  River,  and  in  Michigan  in  the  counties  of  Huron,  Bay,  and  Saginaw 
extensive  salt  vrells  are  worked.  In  this  latter  Stale  the  production  of  salt  for  the 
year  1880  was  2.676,588  barrels,  and  the  present  manufacturing  capacity  of  the 
State  is  put  at  3,150,000  barrels.  Rock  salt  is  always  transparent  or  translucent; 
but  it  often  exhibits  various  colors,  such  as  red,  yellow,  brown,  violet,  blue,  etc., 
which  are  supposed  to  be  derived  from  iron  and  manganese. 

Extraction.  Mines  of  salt  are  worked  in  two  ways.  When  the  salt  is  pure,  it  is 
merely  dug  out  in  blocks  and  thrown  into  commerce.  When  impure,  it  is  dis.«olved 
in  water,  and  extracted  afterwards  from  the  solution  by  evaporation.  When  the  ealt 
is  natunilly  in  solution,  the  mode  of  extraction  depends  upon  the  strength  of  the 
brine,  and  the  temperature  of  the  place  where  it  is  found.  When  the  water  contains 
from  14  to  15  per  cent,  of  the  salt,  it  is  extracted  by  evaporation  in  large  iron  boil- 
ers. If,  however,  it  contains  only  2,  3,  4,  or  5  per  cent.,  the  salt  is  obtained  in  a  dif- 
ferent manner.  If  the  climate  is  warm,  it  is  procured  by  spontaneous  evaporation, 
effected  by  the  heat  of  the  sun  ;  if  temperate,  by  a  peculiar  mode  of  evaporation,  to 
be  mentioned  presently,  and  the  subse<iuent  application  of  artificial  heat. 

Sea-water  is  a  weak  saline  solution,  containing  2-7  per  cent,  of  common  salt,  which 
is  extracted  by  the  agency  of  solar  heat  in  warm  countries.  Salt  thus  obtained  is 
called  bai/  salt.  Tlie  extraction  is  conducted  in  Europe  principally  on  the  shores  of 
the  ^lediterranean,  the  waters  of  which  are  Salter  than  those  of  the  open  ocean.  The 
mode  in  which  it  is  performed  is  by  letting  the  sea-water  into  shallow  dikes,  lined 
with  clay,  and  capable,  after  having  been  filled,  of  being  shut  off  from  the  sea.  In 
this  situation  the  heat  of  the  sun  gradually  concentrates  the  water,  and  the  salt  is 
deposited.  In  temperate  climates,  weak  brines  are  first  concentrated  in  buildings  called 
graduation  houses.  These  are  rough  wooden  structures  open  on  the  sides,  ten  or 
eleven  yards  high,  five  or  six  wide,  and  three  or  four  hundred  long,  and  containing 
an  oblong  pile  of  brushwood  somewhat  smaller  than  the  building  itself.  The  brine 
is  pumped  up  into  troughs  full  of  holes,  placed  above  the  brushwood,  upon  which  it 
is  allowed  to  fall,  and  in  its  descent  becomes  minutely  divided.  This  operation,  by 
greatly  increasing  the  surface  of  the  brine,  promotes  its  evaporation  ;  and,  being  re- 
peated several  times,  the  solution  is  at  last  brought  to  the  requisite  degree  of  strength 
to  permit  of  its  final  concentration  in  iron  boilers  by  artificial  heat. 

Properties.  Chloride  of  sodium  is  white,  without  odor,  and  of  a  peculiar  taste 
called  saline.  It  is  usually  crystallized  in  cubes ;  but  by  hasty  evaporation  it  often 
assumes  the  form  of  hollow  quadrangular  pyramids,  or  hopper-shaped  crystals,  con- 
sisting of  an  aggregation  of  cubes.  It  is  officinally  described  as  in  "white,  shining, 
hard,  cubical  crystals,  or  a  crystalline  powder,  permanent  in  the  air.  odorless,  having 
a  purely  saline  taste,  and  a  neutral  reaction.  Soluble  in  28  parts  of  water  at  15°  C. 
(59°  F.),  and  in  2*5  parts  of  boiling  water;  almost  insoluble  in  alcohol.  When 
heated,  the  salt  decrepitates  ;  at  a  red  heat  it  melts,  and  at  a  still  higher  temperature 
it  is  slowly  volatilized  with  partial  decomposition.  A  fragment  of  the  salt  imparts 
to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than  transiently 
red  when  observed  through  a  blue  gla.ss.  The  aqueous  solution,  acidulated  with 
nitric  acid,  yields,  with  test-solution  of  nitrate  of  silver,  a  white  precipitate  soluble 
in  ammonia.  An  aqueous  solution  of  the  salt  should  yield  no  precipitate  or  cloudi- 
ness on  the  addition  of  test-solution  of  carbonate  of  sodium  (alkaline  earths),  chloride 
of  barium  (sulphate),  or  hydrosulphuric  acid  or  sulphide  of  ammonium  (metals). 
If  2  Gm.  of  the  salt  be  digested  with  20  Gm.  of  alcohol,  the  cold  and  filtered  alco- 
holic solution  evaporated  to  dryness,  the  residue  dissolved  in  water,  a  little  gelatinized 
starch  added,  and  subsequently  chlorine  water,  drop  by  drop,  no  colored  tint  should 
make  its  appearance  at  the  line  of  contact  of  the  two  liquids  (abs.  of  iodide  or 
bromide).  1  Gm.  of  Chloride  of  Sodium,  when  completely  precipitated  by  nitrate 
of  silver,  should  yield  2-450  Gm.  of  dry  chloride  of  silver."  IT.  S.  When  pure,  it 
undergoes  no  change  in  the  air  ;  but,  when  contaminated  with  chloride  of  magnesium, 
as  not  unfrequently  happens,  it  is  deliquescent.  Exposed  to  a  gradually  increasing 
heat,  it  first  decrepitates  from  the  presence  of  interstitial  moisture,  next  melts,  and 
finally  volatilizes  in  white  fumes  with  but  partial  decomposition.  (Mulder,  Journ.  de 
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Pharm.  et  de  Chivi.,  4e  6d.,  iii.  390.)  It  is  decomposed  by  several  of  the  acids, 
particularly  sulphuric  and  nitric,  which  disengage  vapors  of  hydrochloric  acid  ;  by 
carbonate  of  potassium  with  the  assistance  of  heat ;  and  by  nitrate  of  silver  and 
ii.?rcurous  nitrate.  In  contact  with  iron,  in  the  presence  of  air  and  moisture,  it 
undergoes  decomposition.  {CJiem.  News,  June,  1869,  p.  298.)  It  is  decomposed 
by  steam  excessively  heated,  with  the  escape  of  hydrochloric  acid  and  an  alkaline 
residue.  (Chem.  News,  June  4,  1875,  p.  243.) 

Several  varieties  of  common  salt  are  distinguished  in  commerce ;  as  stoved  salt, 
jfisheri/  salt,  hay  salt,  etc. ;  but  they  are  characterized  by  the  size  and  compactness 
of  the  grains,  and  not  by  any  difference  in  composition. 

Composition.  Common  salt,  in  its  pure  state,  consists  of  one  atom  of  chlorine 
35-4,  and  one  of  sodium  23  =  58-4.  It  contains  no  water  of  crystallization.  The 
common  salt  of  commerce,  besides  pure  chloride  of  sodium,  contains,  generally 
speaking,  insoluble  matter,  and  usually  more  or  less  of  the  sulphates  of  calcium  and 
magnesium,  and  chlorides  of  calcium  and  magnesium.  When  pure,  it  is  not  pre- 
cipitated by  carbonate  of  sodium,  chloride  of  barium,  or  ferrocyanide  of  potassium. 
Chloride  of  calcium  is  generally  present  in  very  small  amount ;  but  the  chloride  of 
magnesium  sometimes  amounts  to  28  parts  in  1000.  Sulphate  of  calcium  is  usually 
present;  constituting  variously  from  1  to  23i  parts  in  1000  ;  and  sulphate  of  mag- 
nesium is  sometimes  present  and  sometimes  absent.  To  separate  the  earths,  a  boil- 
ing solution  of  carbonate  of  sodium  must  be  added,  as  long  as  any  precipitate  is 
formed.  The  earths  will  fall  as  carbonates,  and  must  be  separated  by  filtration,  and 
the  sulphate  of  sodium  and  chloride  of  sodium,  resulting  from  the  double  decom- 
position, will  remain  in  solution.  The  sulphate  of  sodium  may  then  be  decomposed 
by  the  cautious  addition  of  chloride  of  barium,  which  will  generate  chloride  of 
sodium  and  insoluble  sulphate  of  barium. 

Medical  Properties.  Chloride  of  sodium,  in  small  doses,  acts  as  a  stimulant 
tonic  and  anthelmintic;  in  larger  ones  as  a  purgative  and  emetic.  It  certainly  pro- 
motes digestion,  and  the  almost  universal  animal  appetency  for  it  proves  it  to  be  a 
salutary  stimulus  in  health.  From  the  experiments  of  Prof.  Bucheim,  it  appears 
that  common  salt  quickly  passes  into  the  blood,  and  is  thrown  off  in  greater  part,  in 
six  hours,  by  the  kidneys.  The  portion  not  found  in  the  urine  and  faeces  is  proba- 
bly appropriated  to  the  uses  of  the  economy.  According  to  the  experiments  of  M. 
Plouviez,  made  upon  himself,  at  intervals,  during  twenty-five  months,  a  saline  regi- 
men has  the  effect  of  increasing  the  weight  and  strength  of  the  body.  He  began 
with  a  teaspoonful  daily,  which  he  increased  to  a  tablespoon ful,  continuing  to  take 
this  dose  for  a  period  of  three  or  four  months.  The  regimen  appeared  to  produce 
plethora.  The  blood,  analyzed  while  under  the  full  effects  of  the  salt,  was  found  to 
contain  more  of  the  corpuscles  and  salts,  but  less  of  the  albumen  and  water. 

Common  salt  has  been  used  with  good  effect  by  a  number  of  practitioners  as  a 
remedy  in  intermittent  fever.  This  practice  is  said  to  have  been  long  followed  in 
Hungary.  In  1850  it  was  brought  to  the  notice  of  the  profession  by  M.  Scelle- 
Mondezert,  of  Charenton,  on  whose  results  M.  Piorry  reported  f\ivorably.  Since 
then  the  power  of  common  salt  as  an  antiperiodic  has  been  attested  by  Dr.  Lattiraore, 
of  New  York,  Dr.  Hutchinson,  of  Brooklyn,  Dr.  Moroschkin,  of  Russia,  and  others. 
In  some  cases,  observed  by  M.  Piorry,  the  spleen  rapidly  diminished  in  size.  It  is 
not  alleged  to  be  equal  to  quinine.  The  dose  is  from  eight  to  twelve  drachms 
(31-l-4(j6  Gm.),  given  in  divided  doses  during  the  apyrexia.  It  is  best  administered 
in  mucilage  of  slippery  elm,  or  in  coffee. 

On  the  sudden  occurrence  of  haemoptysis,  common  salt  is  usefully  resorted  to  as 
a  styptic,  in  the  dose  of  a  'teaspoonful  (3-9  G-m.)  taken  dry,  and  often  proves  sue-' 
cessful  in  stopping  the  flow  of  blood.  Externally  applied  in  solution  it  is  stimulant, 
and  may  be  used  either  locally  or  generally.  Locally,  it  is  sometimes  employed  as 
a  fermentation  in  sprains  and  bruises ;  and  as  a  general  external  application  it  forms 
the  salt-water  bath,  a  valuable  remedy  as  a  tonic  and  excitant  in  depraved  conditions 
of  the  system,  especially  when  occurring  in  children.  A  pound  of  salt,  dissolved 
in  four  gallons  of  water,  forms  a  solution  of  about  the  strength  of  sea-water,  and 
suitable  for  a  bath.     The  dose,  as  a  tonic,  is  from  ten  grains  to  a  drachm  (0'65- 
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3-9  Gm.)  ;  as  a  cathartic,  from  two  drachms  to  half  an  ounce  (7  8-15-5  Gm.). 
In  closes  of  from  half  an  ounce  to  an  ounce  (15-5-31 -1  Gm.),  dissolved  in  four  or 
five  times  its  weight  of  water,  it  frequently  proves  a  prompt  and  efficient  emetic, 
invigorating  rather  than  depressing  the  powers  of  the  system.  It  is  frequently  used 
as  a  clyster,  in  the  quantity  of  from  one  to  two  tablespoonfuls  in  a  pint  of  water. 

The  uses  of  common  salt  in  domestic  economy  as  a  condiment  and  antiseptic  are 
well  known.  In  pharmacy  it  is  employed  to  prepare  chlorine,  hydrochloric  acid, 
chloride  of  ammonium,  calomel,  and  corrosive  sublimate.  It  is  also  used  to  form 
sulphate  of  sodium,  with  a  view  to  its  conversion  into  carbonate  of  sodium. 

Off.  Prep.  Acidum  Hydrochloricum,  Br.;  Hydrargyri  Perchloridum,  Br.;  Hy- 
drargyri  Subchloridum,  Br. 

SODII  HYPOPHOSPHIS.  U.  S.     HypophosphUe  of  Sodium. 

JfaHj  POi.  Hj  O  ;  106.        (SO'DI-i  HY-PO-PHOS'PHIS.)  KaO,  2H0,  PO.  2H0 ;  106. 

"  Hypophosphite  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.  S. 
Sodae  H3rpophosphi8,  Br.:  Xatrum  Hypophosphorosum,  Hypophosphis  Sodicus;  Hypophosphite 
of  Soda :  Hypophosphite  de  Soude.  Fr.;  Unterphosphorigsaures  I^atron,  G. 

Hypophosphite  of  sodium  is  prepared  by  mixing  solutions  of  hypophosphite  of 
calcium  and  crystallized  carbonate  of  sodium,  in  the  proportion  of  six  ounces  of  the 
former  dissolved  in  four  pints  of  water,  to  ten  of  the  latter  in  one  and  a  half  pints. 
Double  decomposition  takes  place,  with  the  formation  of  carbonate  of  calcium  and 
hypophosphite  of  sodium,  of  which  the  latter  is  held  in  solution,  and  the  former  pre- 
cipitated. After  filtration  to  separate  the  carbonate  of  calcium,  the  solution  is  evapo- 
rated to  a  pellicle,  and  then  stirred  constantly  till  the  salt  granulates,  the  heat  being 
continued.  If  required  quite  pure,  the  granulated  salt  is  dissolved  in  officinal  alcohol ; 
and  the  liquid,  having  been  evaporated  to  asyrupy  consistence,  is  set  aside  to  crystallize. 

Sometimes  the  hypophosphite  of  sodium  explodes  with  violence  during  the  evap- 
oration of  its  solution.  This  was  ascribed  to  the  use  of  too  high  a  heat ;  but  the 
game  accident  has  occurred  when  the  heat  was  applied  by  means  of  a  water-bath. 
(See  A.  J.  P.,  1860,  p.  87.)  In  a  communication  of  Mr.  Tuson  to  the  Chemical 
Kevcs  (No.  31,  p.  46),  it  is  stated  that,  though  he  had  superintended  the  manufac- 
ture of  large  quantities  of  the  hypophosphites  of  calcium  and  of  sodium,  he  had 
never  witnessed  anything  like  an  explosion  ;  but  the  heat  employed  in  evaporation 
had  never  approached  100°  C.  (212°  F.) ;  and  this  is  probably  the  true  explana- 
tion.    Caution,  therefore,  should  be  observed  to  evaporate  at  a  low  temperature. 

Properties.  Hypophosphite  of  sodium  occurs  in  *'  small,  colorless  or  white,  rec- 
tangular plates,  or  a  white,  granular  powder,  deliquescent  on  exposure  to  air,  odor- 
less, having  a  sweetish,  saline  taste,  and  a  neutral  reaction.  Soluble  in  1  part  of 
water,  and  in  30  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  0-12  part  of  boiling  water, 
and  in  1  part  of  boiling  alcohol.  When  heated  in  a  dry  test-tube,  the  salt  loses 
water,  then  evolves  a  spontaneously-inflammable  gas  (phosphoretted  hydrogen), 
burning  with  a  bright,  yellow  flame.  A  fragment  of  the  salt  imparts  to  a  non-lumi- 
nous flame  an  intense  yellow  color,  not  appearing  more  than  transiently  red  when 
observed  through  a  blue  glass.  On  triturating  or  heating  the  salt  with  an  oxidizing 
agent,  the  mixture  will  explode.  The  aqueous  solution  yields,  with  test-solution 
of  nitrate  of  silver,  a  white  precipitate,  which  rapidly  turns  brown  and  black ;  and, 
when  acidulated  with  hydrochloric  acid,  and  added  to  excess  of  test-solution  of 
mercuric  chloride,  it  first  produces  a  white  precipitate  of  calomel,  and,  on  further 
addition,  metallic  mercury  separates.  The  aqueous  solution  of  the  salt  should  not 
effervesce  on  the  addition  of  an  acid  (abs.  of  carbonate),  and  should  not  be  precipi- 
tated nor  be  rendered  cloudy  by  test-solution  of  oxalate  of  ammonium  (abs.  of  cal- 
cium), nor  by  a  saturated  solution  of  bitartrate  of  sodium  (abs.  of  potassium). 
After  being  acidulated  with  hydrochloric  acid,  it  should  not  produce  a  white  pre- 
cipitate or  cloudiness  with  test-solution  of  chloride  of  barium  (sulphate).  On  mix- 
ing the  aqueous  solution  with  test-solution. of  magnesium,  not  more  than  a  slight 
cloudiness  should  make  its  appearance  (limit  of  phosphate).''    V.  S. 

Hypophosphorous  acid  consists  of  one  atom  of  phosphorus,  two  of  oxygen,  and 
three  of  hydrogen,  of  which,  however,  only  one  is  replaceable  by  metal.  It  has  a 
84 
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strong  aflBnity  for  oxygen,  and  acts  therefore  as  a  powerful  deoxidizing  agent,  as  is 
shown  by  its  reducing  silver  and  mercury  from  their  salts.  The  solubility  of  hypo- 
phosphite  of  sodium  is  increased  by  the  addition  of  hypophosphorous  acid.  As  the 
soluble  salts  of  mercury  and  silver  are  reduced  by  the  hypophosphites,  they  are  of 
course  incompatible  with  hypophosphite  of  sodium  in  prescriptions.  With  the  hy- 
pophosphite  of  calcium,  all  tlie  soluble  sulphates  and  carbonates  produce  precipitates. 

Medical  Properties  and  Uses.  Attention  was  first  directed  to  the  use  of  the 
hypophospliites  in  the  treatment  of  phthisis  by  Dr.  Churchill,  of  Paris.  The  weight 
of  testimony  appears  to  be  opposed  to  the  first  favorable  impressions ;  and,  though 
some  cases  may  have  seemed  to  be  benefited,  yet  great  care  must  be  taken  not  to 
allow  a  reliance  on  the  hypophosphites  to  interfere  with  the  use  of  remedies  known 
to  be  efficient,  as  cod-liver  oil  and  supporting  measures  generally.  Dr.  J.  D.  Brown, 
of  the  Albany  City  Hospital,  has  found  the  Iiypophosphites  highly  useful  in  diseases 
attended  with  the  loss  of  nerve-power,  and  in  many  of  the  complaints  of  infancy 
connected  with  the  scrofulous  diathesis  and  defect  in  the  osseous  system.  {Boston 
Med.  and  Surg.  Journ.,  Ixxiii.  412,  Dec.  21,  1865.)  The  dose  of  either  of  the 
hypophosphites  may  be  from  ten  to  thirty  grains  (0'65-l-95  Gm  ),  three  times  a  day. 

Off.  Prep.  Syrupus  Hypophosphitum. 

SODII  HYPOSULPHIS.  U.S.     Hyposulphite  of  Sodium. 

Naa  S.J  O3.  5H2  O  ;  248.         (SO'Dl-i  HY-PO-SUL'PHIS.)  NaO,  S2  O2.  5H0;  124. 

"  Hyposulphite  of  Sodium  should  be  kept  in  well-stopped  bottles."    U.  S. 
Natrum  Subsulfurosum  (Ilyposulfurosuin),  P.G.;  Hyposulphie  Sodicus;  Hyposulphite  de  Soude, 
Sulfite  sulfuve  de  Soude,  Fr.;  Unterschwefligsaures  Natron,  G. 

This  salt  is  used  in  the  United  States  and  British  Pharmacopoeias  as  a  test,  and 
for  the  formation  of  the  Volumetric  Solution  of  Hyposulphite  of  Soda.  It  is  readily 
prepared,  according  to  Walchner,  by  mixing  a  pound  of  dry  carbonate  of  sodium, 
in  fine  powder,  with  five  ounces  of  sulphur,  heating  the  mixture  gradually  in  a  por- 
celain vessel  until  the  sulphur  melts,  and  stirring  the  agglutinated  mass,  still  kept 
hot,  in  order  that  every  portion  of  it  may  come  in  contact  with  the  air.  The  sul- 
phide of  sodium,  first  formed,  is  thus  converted  into  sulphite  of  sodium.  This  is 
dissolved  in  water,  and  the  filtered  solution,  being  boiled  with  sulphur,  becomes  one 
of  hyposulphite  of  sodium,  from  which,  after  filtration  and  concentration,  the  salt 
is  deposited  in  crystals.  It  may  be  obtained  also  by  digesting  the  solution  of  sul- 
phite of  sodium,  at  a  high  temperature  but  short  of  ebullition,  with  finely  divided 
sulphur.  Hyposulphurous  acid  exists  only  in  combination  ;  and  its  salts  were  for- 
merly considered  simply  as  sulphuretted  sulphites.  The  true  hyposulphurous  acid, 
according  to  theory,  would  be  H^SO^,  while  H^S^Oj  is  more  properly  thiosulphuric 
acid,  as  it  differs  from  sulphuric  acid  by  the  replacement  of  one  oxygen  atom  by  one 
sulphur  atom.  Inasmuch  as  Schtitzenberger  has  recently  discovered  the  true  hy- 
posulphurous acid,  HjSOj,  exact  chemical  usage  would  demand  that  we  give  the 
distinguishing  name  thiosulphuric  to  what  was  formerly  called  hyposulphurous. 
Schtitzenberger  himself  called  the  newly-discovered  acid  hydrosulphurous^  but  this 
is  not  characteristic,  and  the  correct  name  for  the  oflicinal  hyposulphite  of  sodium 
would  be  thiosulphate  of  sodium. 

Properties.  It  is  officinally  described  as  in  "  large,  colorless,  transparent,  mono- 
clinic  prisms  or  plates,  efflorescent  in  dry  air,  odorless,  having  a  cooling,  somewhat 
bitter  and  sulphurous  taste,  and  a  neutral  or  faintly  alkaline  reaction.  Soluble  in 
1-5  part  of  water  at  15°  C.  (59°  F.),  and  in  0-5  part  of  boiling  water,  in  the  latter 
case  with  partial  decomposition ;  insoluble  in  alcohol.  When  rapidly  heated  to  about 
50°  C.  (122°  F.),  the  salt  melts  ;  when  slowly  heated  until  it  is  effloresced,  and 
afterward  to  100°  C.  (212°  F.),  it  loses  all  its  water  (363  per  cent.),  and  at  a  low 
red  heat  it  is  decomposed.  A  fragment  of  the  salt  imparts  to  a  non-luminous  flame 
an  intense  yellow  color,  not  appearing  more  than  transiently  red  when  observed 
through  a  blue  glass.  The  aqueous  solution  dissolves  chloride  or  oxide  of  silver, 
and  discharges  the  color  of  solution  of  iodized  starch  and  of  solution  of  iodine. 
Sulphuric  acid  added  to  the  solution  gives  rise  to  the  odor  of  burning  sulphur  and 
causes  a  white  precipitate  of  sulphur  (diiference  from  bisulphite  and  sulphite)." 
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U.  S.  Its  solution  dissolves  chloride  of  silver  and  all  other  insoluble  compounds  of 
that  metal,  except  the  sulphide,  and  that  resulting  from  the  decomposition  of  a  silver 
salt  by  light.  Though  without  action  on  iodide  of  potassium,  it  dissolves  iodine, 
decomposes  iodic  acid  with  the  liberation  of  iodine,  and  destroys  the  blue  color  of 
iodide  of  starch.  (^Brande  and  Tai/lor.)  In  dissolving  iodine  it  forms  with  it 
iodide  of  sodium  and  tetrathionate  of  sodium ;  as  represented  by  the  formula 
2(NajS203)  +  Ij  =  (Nal),  +  Na,SPg.  It  dissolves  also  sulphate  and  iodide  of 
lead,  and  sulphate  of  calcmm  much  more  freely  than  water.  {Journ.  de  Pharm., 
Avril,  1864,  p.  363.)  Its  relations  to  iodine  render  it  valuable  as  a  means  of  esti- 
mating the  quantity  of  free  iodine,  for  which  purpose  it  is  used  in  the  Pharma- 
copoeias in  the  form  of  a  volumetric  solution.  In  consequence  of  its  peculiar  solvent 
properties,  it  is  much  used  in  photography.  The  photographers  employ  it  for  the 
purpose  of  dissolving  the  unchanged  iodide  or  bromide  of  silver  from  the  plate, 
after  the  action  of  the  light,  and  thus  fixing  the  image  already  formed.  It  is  also 
largely  used  as  an  "  antichlor"  in  the  paper  manufacture  to  free  the  paper  pulp  from 
the  excess  of  chlorine  used  in  the  bleaching.  The  following  are  the  officinal  tests. 
"  A  solution  of  the  salt  in  80  parts  of  water  should  not  be  rendered  cloudy  by  a  f^vf 
drops  of  test-solution  of  chloride  of  barium  (abs.  of  sulphate),  and  a  concentrated 
solution  should  not  effisrvesce  when  added  to  diluted  acetic  acid  (abs.  of  carbonate). 
A  solution  of  2  Gm.  of  the  salt  in  10  Gm.  of  water,  agitated  for  a  short  time  with 
1  Gm.  of  iodine,  should  yield  a  colorless  liquid,  with  at  most  only  a  faint,  white 
opalescence  (corresponding  to  about  98  per  cent,  of  pure  Hyposulphite  of  Sodium)." 
IT.  S.  One  of  th3  most  delicate  tests  is  that  of  iodine  with  starch.  The  blue  color 
produced  by  the  mixture  of  very  small  quantities  of  these  two  substances  in  solu- 
tion is  instantly  discharged  by  a  solution  containing  a  trace  of  the  hyposulphite. 
Mr.  M.  Carey  Lea  has  discovered  a  test  in  ruthenium.  When  a  solution  of  a  salt 
of  this  metal,  made  alkaline  with  ammonia,  is  boiled  with  the  hyposulphite,  it  grad- 
ually becomes  rose-colored,  and  ultimately  of  a  rich  carmine,  which  in  strong  solu- 
tion becomes  almost  black ;  and  then,  if  diluted,  the  shade  is  magnificent,  rivalling 
the  aniline  red  in  richness.  {Am.  Journ.  of  Sci.  and  Arts,  Sept.  1867,  p.  222.) 

Medical  Properties.  Hyposulphite  of  sodium  is  a  very  powerful  poison  to  fungi 
and  other  low  organic  forms.  Consequently,  when  added  to  fermenting  mixtures,  it 
arrests  the  process  of  change.  This  led  Dr.  G.  Polli  to  suggest  its  use  in  certain 
diseases  supposed  to  be  dependent  on  a  fermentation  or  zymosis  in  the  blood.  The 
theory  has  seemed  plausible  to  many  practitioners,  and  the  remedy  has  been  ex- 
tensively administered  in  pyaemia  and  the  so-called  zymotic  disorders  and  allied 
affections.  Although  individual  experiences  corroborating  the  early  successes  of 
Polli  have  been  reported,  the  general  professional  verdict  is  unmistakably  adverse. 
The  hyposulphite  seems  not  to  be  without  influence  upon  the  human  system.  When 
taken  internally  it  appears  to  have  deoxidizing  powers,  probably  through  the  passage 
of  the  hyposulphurous  into  sulphuric  acid.  It  has  been  found,  in  its  action  on  the 
urine,  to  diminish  urea  and  increase  uric  acid,  to  increase  the  sulphates,  and  to 
cause  the  presence  of  sugar  and  oxalic  acid  in  the  urine.  (Kletzinsky,  Ann.  de 
Therap.,  1860,  p.  109.)  With  a  view  to  its  poisonous  influence  on  the  sarcina  ven- 
triculi  which  attends  yeasty  vomiting,  it  has  been  employed  in  that  complaint ;  and, 
as  a  local  application,  it  may  be  used  in  all  the  parasitic  affections  of  the  skin  and 
mouth.  It  may  be  given  in  the  dose  of  from  ten  to  twenty  grains  (0*65— 1"3  Gm.), 
three  times  a  day,  simply  dissolved  in  water,  or  in  the  form  of  syrup.  For  external 
use  a  drachm  may  be  dissolved  in  a  fluidounce  of  water.  As  the  effects  of  this 
salt  proceed  from  its  acid  constituent,  other  hyposulphites  may  be  employed  for  the 
same  purposes  ;  and  hyposulphite  of  calcium  has  been  recommended.  For  the  mode 
of  preparing  the  latter  salt,  see  A.  J.  P.,  1863,  p.  223. 

SODII  lODIDUM.  U.S.     Iodide  of  Sodium. 

Nal;  149'6.  (SO'Dl-i  I-Cd'I-dCm.)  Nal;  149-6. 

"  Iodide  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Natrum  lodatum ;  lodure  de  Sodium,  Fr.;  Jodnatriurn,  G. 

This  iodide  may  be  prepared  either  by  treating  a  solution  of  caustic  soda  with 
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iodine,  or  by  double  decomposition  between  iodide  of  iron  and  carbonate  of  sodium, 
precisely  as  iodide  of  potassium  is  obtained  by  tbe  corresponding  processes  for  that 
salt.  As  only  small  quantities  are  likely  to  be  wanted  as  a  medicine,  the  latter 
process  is  preferable ;  being  more  easily  conducted  on  a  small  scale. 

Properties.  It  is  a  very  soluble  white  salt,  crystallizing  in  anhydrous  cubes 
from  a  hot  solution,  and  in  oblique  rhombic  prisms,  with  two  mols.  of  water,  by 
spontaneous  evaporation.  It  is  officinally  described  as  in  "  minute,  colorless  or 
white,  monoclinic  crystals,  or  a  crystalline  powder,  deliquescent  on  exposure  to 
air,  odorless,  having  a  saline  and  slightly  bitter  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  06  part  of  water  and  in  1-8  part  of  alcohol  at  15° 
C.  (59°  P.)  ;  in  0-3  part  of  boiling  water,  and  in  1-4  parts  of  boiling  alcohol.  At  a 
dull  red  heat,  the  salt  melts  without  losing  weight.  At  a  full  red  heat,  it  is  slowly 
volatilized  with  partial  decomposition.  A  fragment  of  the  salt  imparts  to  a  non- 
luminous  flame  an  intense  yellow  color,  not  appearing  more  than  transiently  red 
when  observed  through  a  blue  glass.  If  disulphide  of  carbon  be  poured  into  a  solu- 
tion of  the  salt,  then  chlorine  water  added  drop  by  drop,  and  the  whole  agitated,  the 
disulphide  of  carbon  will  acquire  a  violet  color.  The  aqueous  solution  of  the  salt, 
mixed  with  gelatinized  starch,  and  afterward  with  diluted  hydrochloric  acid,  should 
not  at  once  acquire  a  blue  color  (abs.  of  iodate).  If  1  Gm.  of  the  salt  be  dissolved 
in  10  C.c.  of  water  of  ammonia,  then  shaken  with  a  solution  of  1-2  Gm.  of  nitrate 
of  silver  in  20  C.c.  of  water,  and  the  filtrate  be  supersaturated  with  7  C.c.  of  nitric 
acid,  no  cloudiness  should  make  its  appearance  within  ten  minutes  (abs.  of  more 
than  about  0-5  per  cent,  of  chloride  or  bromide).  On  adding  to  1  Gra.  of  the  salt, 
dissolved  in  20  C.c.  of  water,  5  or  6  drops  of  test-solution  of  nitrate  of  barium,  no 
immediate  cloudiness  or  precipitate  should  make  its  appearance  (limit  of  sulphate). 
1  Gra.  of  the  powdered  and  dried  salt,  when  completely  precipitated  by  nitrate  of 
silver,  yields,  if  perfectly  pure,  1-566  Gm.  of  dry  iodide  of  silver."  U.  S. 

Medical  Properties.  Iodide  of  sodium  has  the  same  therapeutic  effects  and  is 
used  in  the  same  diseases  as  iodide  of  potassium.  It  is  said  to  be  better  borne  than 
the  latter  iodide.  In  Italy  it  has  been  used  with  remarkable  success  in  constitu- 
tional syphilis.  The  dose  is  twenty  grains  (1'3  Gra.),  gradually  increased  to  forty 
(2-6  Gra.),  three  times  a  day,  dissolved  in  three  fluidounces  (90  C.c.)  of  water. 
(See  Prof.  Procter's  paper  on  the  preparation  of  this  iodide,  in  A.  J.  P.,  July, 
1854,  p.  305.)  At  the  suggestion  of  Prof  Gross,  it  was  employed  by  Dr.  John  J. 
Black,  at  the  Philadelphia  Hospital,  as  a  substitute  for  iodide  of  potassium  in  the 
treatment  of  syphilitic  affections,  and  seemed  to  be  not  less  efficacious  than  that 
medicine,  while  producing  none  of  its  unpleasant  effects.  (^Am.  Jouni.  of  Med.  ScL, 
July,  1865,  p.  87.) 

SODII  NITEAS.  U.S.     Nitrate  of  Sodium. 

NaNOs;  85.  (SO'Dl-i  ni'tkXs.)  NaO,  NO5;  85. 

"  Nitrate  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.S.  "A  native 
salt,  purified  by  crystallization  from  water."  Br. 

Sodae  Nitras,  Dr.;  Nitrate  of  Soda,  Cubic  Nitre;  Natrum  Nitricum,  P.G.;  Nitras  (Azotas)  So- 
dicus,  Nitrum  Cubicum;  Azotate  (Nitrate)  de  Soude,  Nitre  cubique,  Nitrate  de  Chili,  Fr.;  Chili- 
salpeter,  G. 

This  salt,  called  also  mhic  nitre,  was  recognized  as  officinal  in  1870.  Nitrate  of 
sodium  is  imported  from  South  America,  where  it  is  found  naturally  in  the  desert  of 
Atacama  and  elsewhere  in  Peru,  forming  beds  of  vast  extent.  Attempts  were  made 
between  1820  and  1830  to  export  it  to  England  and  the  United  States;  but  the 
cargoes  were  unsalable.  Soon  afterwards,  however,  its  value  became  known  ;  so  that 
at  present  large  quantities  are  exported  from  Peru,  being  consumed  in  the  manu- 
facture of  sulphuric  and  nitric  acids,  and  as  a  fertilizer.  The  salt  has  been  found 
also  largely  in  Brazil,  in  the  province  of  Bahia,  near  the  river  San  Francisco.  {A. 
J.  P.,  Nov.  1861,  p.  502.)  For  a  particular  account  of  the  nitrate  of  sodium  deposits 
of  Peru,  see  Ibid.,  March,  1802,  p.  263;  also  Potassii  Nitras,  page  1180. 

The  crude  salt,  as  it  comes  from  Peru,  is  in  saline  lumps,  rather  soft  and  friable, 
and  damp  on  the  surface.     It  is  distinguished  into  varieties  according  to  its  color 
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and  state  of  ajrgregation,  as  white  compact,  yellow,  gray  compact,  gray  crystalline, 

white  crystalline,  and  varies  very  much  in  purity,  containing  from  85  to  only  20  per 
cent,  of  the  pure  salt.  Some  of  the  varieties  contain  iodine.  The  impurities  consist 
of  common  salt,  sulphate  and  carbonate  of  sodium,  and  chloride  of  calcium.  Occa- 
sionally borate  of  calcium,  associated  with  borate  of  sodium,  is  found  under  the  beds 
of  the  nitrate. 

Arrangements  have  been  made  for  treating  the  crude  nitrate  so  as  to  deliver  it  to 
commerce  in  a  state  of  great  purity.  Exposure  of  the  mineral  to  an  open  fire,  which 
seems  to  have  been  first  employed,  has  been  entirely  superseded  by  mechanical  meth- 
ods aided  by  steam,  to  prepare  it  for  the  subsequent  steps  of  solution,  crystallization, 
and  desiccation.  The  Peruvian  nitre,  prepared  by  the  "  Nitre  Association  of  Tara- 
paca,"  the  province  in  which  the  mineral  exists,  never  contains  more  than  Oo  or 
0667  per  cent,  of  impurities.  It  is  white,  pearly,  dry,  and  light,  and  does  not  re- 
quire to  be  refined  for  the  practical  uses  to  which  it  is  applied.  (Thiercelin,  Joum. 
de  Fharm.,  Juin,  1868,  p.  -439.) 

Properties.  Nitrate  of  sodium,  when  pure,  is  in  "colorless,  transparent,  rhom- 
bohedral  crystals,  slightly  deliquescent  in  damp  air,  odorless,  having  a  cooling,  saline 
and  slightly  bitter  taste,  and  a  neutral  reaction.  Soluble  in  1-3  parts  of  water  at 
15°  C.  (59^  F.),  and  in  06  part  of  boiling  water;  scarcely  soluble  in  cold,  but 
soluble  in  40  parts  of  boiling  alcohol.  When  heated  to  about  312°  C.  (594°  F.), 
the  salt  melts,  and,  on  further  heating,  it  is  decomposed,  giving  off  oxygen  and 
leaving  a  residue  which  emits  nitrous  vapors  on  the  addition  of  sulphuric  acid. 
Thrown  upon  red  hot  coals,  the  salt  deflagrates.  A  fragment  of  the  salt  imparts  to 
a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than  transiently 
red  when  observed  through  a  blue  glass.  The  aqueous  solution  of  the  salt  should 
remain  unaffected  by  hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals), 
also  by  carbonate  of  ammonium  (abs.  of  alkaline  earths),  or  a  saturated  solution  of 
bitartrate  of  sodium  (abs.  of  potassium).  If  previously  acidulated  with  nitric  acid, 
it  should  yield  no  precipitate  or  cloudiness  with  test-solution  of  nitrate  of  barium 
(sulphate),  and  at  most  only  a  faint  opalescence  with  test-solution  of  nitrate  of  silver 
(limit  of  chloride).  On  adding  to  a  solution  of  the  salt  a  few  drops  of  solution  of 
hydrosulphuric  acid,  then  some  gelatinized  starch,  and  carefully  pouring  a  few  drops 
of  chlorine  water  on  top,  no  blue  zone  should  make  its  appearance  at  the  line  of 
contact  of  the  two  liquids  (abs.  of  iodide).  If  1  Gm.  of  Nitrate  of  Sodium  be 
heated  with  1  Gm.  of  concentrated  sulphuric  acid,  and  the  mixture  be  kept  at  a  red 
heat  until  it  ceases  to  lose  weight,  the  residue  should  weigh  0-835  Gm."  U.  S. 
Like  nitrate  of  potassium,  it  deflagrates  when  thrown  on  the  fire,  but  is  distinguished 
by  giving  rise  to  an  orange-yellow  flame,  and  by  the  rhomboidal  shape  of  its  crystals, 
those  of  nitre  being  long  six-sided  prisms.  According  to  the  Br.  Pharm.,  it  evolves 
ruddy  fumes  when  warmed  in  a  test-tube  with  sulphuric  acid  and  copper  wire. 

Medical  Uses.  This  salt  has  been  praised  as  a  remedy  in  dysentery  by  two 
German  physicians,  Drs.  Velsen  and  Meyer,  given  in  the  quantity  of  from  half  an 
ounce  to  an  ounce  (15-5— 31*1  Gm.)  in  the  course  of  the  day,  dissolved  in  gum- 
water,  or  other  mucilaginous  liquid.  It  has  been  used  with  success  in  the  same 
disease  by  Dr.  Rademacher,  of  Vienna,  who  recommends  it  in  a  number  of  other 
diseases  having  nothing  in  common.  (^Ann.  de  Therap.,  185-4.)  Dr.  J.  B.  Brown 
also  bears  very  similar  emphatic  testimony.  {^Charleston  Med.  Joum.,  May,  1854, 
p.  398.) 

Off.  Prep.  Sodas  Arsenias,  Br. 

SODII  PHOSPHAS.  U.S.  Phosphate  of  Sodium. 

ISaj  HPOi.  I2H2O  ;  358.  (SO'DI-i  PH5s'PHiS.)  2NaO,  HO,  PO5.  24HO;  358. 

"  Phosphate  of  Sodium  should  be  kept  in  well-stopped  bottles,  in  a  cool  place." 
U.S. 

Sodse  Phosphas,  Br.:  Medicinal  Tribasie  Phosphate  of  Sodium,  Phosphate  of  Soda;  Natrum 
Phosphoricum,  P.G.;  Phosphas  Sodicus  (2satricusj,  Sal  Mirabile  Perlatum;  Phosphate  de  Soude, 
Fi:;  Phosphorsaores  Natron,  G. 
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A  process  for  this  salt  is  no  longer  oflGicinal ;  that  of  U.  S.  P.  1870  will  be  found 
in  the  foot-note.* 

"  Take  of  Bone  Ash,  in  powder,  ieyi  pounds  [avoirdupois]  ;  Sulphuric  Acid  Ji/fy- 
six  fluidounces  ;  Distilled  Water  four  gallons  and  a  half  [Imperial  measure],  or  a 
sufficiency  ;  Carbonate  of  Soda  sixteen  pounds  [avoird.],  or  a  sufficienci/.  Place  the 
Bone  Ash  in  a  capacious  earthenware  or  leaden  vessel,  pour  on  the  Sulphuric  Acid, 
and  stir  with  a  glass  rod  until  the  whole  powder  is  thoroughly  moistened.  After 
twenty-four  hours,  add  gradually  and  with  constant  stirring  a  gallon  [Imp.  meas.] 
of  the  Water ;  digest  for  forty-eight  hours,  adding  Distilled  Water  from  time  to 
time  to  replace  what  has  evaporated.  Add  another  gallon  [Imp.  meas.]  of  the  Water, 
stirring  diligently,  digest  for  an  hour,  filter  through  calico,  and  wash  what  remains 
on  the  filter  with  successive  portions  of  Distilled  Water,  till  it  has  almost  ceased  to 
have  an  acid  reaction.  Concentrate  the  filtrate  to  a  gallon,  let  it  rest  for  twenty-four 
hours,  and  filter  again.  Heat  the  filtrate  to  near  the  boiling  point,  add  the  Car- 
bonate of  Soda  previously  dissolved  in  two  gallons  [Imp.  meas.]  of  the  Water,  till  it 
ceases  to  form  a  precipitate,  and  the  fluid  has  acquired  a  feeble  alkaline  reaction. 
Filter  through  calico,  evaporate  the  clear  liquor  till  a  film  forms  on  the  surface,  and 
set  it  aside  to  crystallize.  More  crystals  will  be  obtained  by  evaporating  the  mother- 
liquor,  a  little  Carbonate  of  Soda  being  added  if  necessary  to  maintain  its  alkalinity. 
Dry  the  crystals  rapidly,  and  without  heat,  on  filtering  paper  placed  on  porous  bricks, 
and  preserve  them  in  stoppered  bottles."  Br. 

The  incombustible  part  of  bones  is  obtained  by  burning  them  to  whiteness,  and 
consists  of  neutral  phosphate  of  calcium,  called  bone-phosphate,  associated  with 
some  carbonate  of  calcium,  etc.  (See  Os  Ustum.)  When  this  is  mixed  with  sul- 
phuric acid,  the  carbonate  of  calcium  is  entirely  decomposed,  giving  rise  to  effer- 
vescence. The  phosphate  of  calcium  undergoes  partial  decomposition  ;  the  greater 
part  of  the  lime,  being  detached,  precipitates  as  sulphate  of  calcium,  while  the  phos- 
phoric acid,  set  free,  combines  with  the  undecomposed  portion  of  the  phosphate,  and 
remains  in  solution  as  an  acid  phosphate  of  calcium,  liolding  dissolved  a  small  portion 
of  the  sulphate  of  calcium.  In  order  to  separate  the  acid  phosphate  from  the  pre- 
cipitated mass  of  sulphate  of  calcium,  boiling  water  is  added  to  the  mixture,  the 
whole  is  strained,  and  the  sulphate  washed  as  long  as  acid  phosphate  is  removed, 
which  is  known  by  the  water  passing  through  in  an  acid  state.  The  different  liquids 
which  have  passed  the  strainer,  consisting  of  the  solution  of  acid  phosphate  of  cal- 
cium, are  mixed  and  allowed  to  stand  ;  and  by  cooling  a  portion  of  sulphate  of  calcium 
is  deposited,  which  is  got  rid  of  by  decantation.  The  bulk  of  the  liquid  is  new  re- 
duced by  evaporation,  and,  in  consequence  of  the  diminution  of  the  water,  a  fresh 
portion  of  sulphate  of  calcium  is  deposited,  which  is  separated  by  subsidence  and 
decantation  as  before.  The  acid  phosphate  of  calcium  solution,  being  heated,  is  now 
saturated  by  means  of  a  hot  solution  of  carbonate  of  sodium.  The  carbonic  acid  is 
liberated  with  effervescence,  and  the  alkali,  combining  with  the  excess  of  acid  of 
the  acid  phosphate,  produces  a  phosphate  of  sodium  ;  while  the  acid  phosphate  of 
calcium,  by  the  loss  of  its  excess  of  acid,  becomes  the  neutral  phosphate  and  precipi- 
tates. The  phosphate  of  calcium  is  separated  by  a  new  filtration  ;  and  the  filtered 
liquor,  which  is  a  solution  of  phosphate  of  sodium,  is  evaporated  so  as  to  crystallize. 

In  the  U.  S.  process  of  1870,  the  calcined  bone  is  to  the  acid  as  10  to  6 ;  in  the 
Br.  process  as  10  to  62  nearly.     The  proportion  recommended  by  Berzelius  is  as  10 

*  Sodii  Phosphas.  "  Take  of  Bone,  calcined  to  whiteness  and  in  fine  powder,  one  hundred  and 
tweniy  troyounces ;  Sulphuric  Acid  seventy-two  troynunces  ;  Carbonate  of  Sodium,  Water,  each,  a- 
sufficient  quantity.  Mix  the  powder  with  the  Sulphuric  Acid  in  an  earthen  vessel;  then  add  eight 
pints  of  Water,  and,  having  stirred  the  mixture  thoroughly,  digest  for  three  days,  occasionally 
adding  a  little  Water  to  replace  that  which  is  lost  by  evaporation,  and  frequently  stirring  the  mix- 
ture. At  the  expiration  of  that  time,  pour  in  eight  pints  of  boiling  Water,  and  strain  through 
muslin,  gradually  adding  more  boiling  Water  until  the  liquid  passes  nearly  tasteless.  Set  by  the 
strained  liquor  that  the  dregs  may  subside,  and,  having  poured  off  the  clear  solution,  boil  it  down  to 
eight  pints.  To  the  concentrated  liquid,  poured  off  from  the  newly  formed  dregs  and  heated  in  an 
iron  vessel,  add  by  degrees  Carbonate  of  Sodium,  previously  dissolved  in  hot  Water,  until  effer- 
vescence ceases,  and  the  phosphoric  acid  is  completely  saturated  ;  then  filter  the  liquid,  and  set  it 
aside  to  crystallize.  Having  removed  the  crystals,  add,  if  necessary,  a  small  quantity  of  Carbonate 
of  Sodium  to  the  liquid,  so  as  to  render  it  slightly  alkaline;  then  alternately  evaporate  and  crystal- 
lize, so  long  as  crystals  are  produced.     Lastly,  keep  the  crystals  in  a  well-stopped  bottle."  U.  S. 
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to  666.  The  acid,  in  the  officinal  process,  is  added  to  the  calcined  bone  in  the  con- 
centrated state,  and  afterwards  diluted  with  more  or  less  water.  In  the  process  given 
by  Berzelius  it  is  first  diluted  with  twelve  times  its  weight  of  water.  All  the  writers 
state  that  phosphate  of  sodium  crystallizes  more  readily  by  allowing  its  solution  to  be 
slightly  alkaline  ;  and  a  remarkable  fact  is,  that  a  neutral  solution,  when  it  crystal- 
lizes, leaves  a  supernatant  liquid  which  is  slightly  acid  and  uncrystallizable.  Hence 
it  is  necessary,  after  getting  each  successive  crop  of  crystals,  to  render  the  mother- 
water  neutral  or  slightly  alkaline,  before  it  will  furnish  an  additional  quantity. 

M.  Funcke,  a  German  chemist,  has  given  the  following  cheap  and  expeditions 
inethod  for  obtaining  phosphate  of  sodium.  To  the  powdered  calcined  bone,  diffused 
in  water,  sufficient  diluted  sulphuric  acid  is  added  to  decompose  all  the  carbonate  of 
calcium  which  it  contains.  When  the  effervescence  ceases,  the  matter  is  treated  with 
nitric  acid,  which  dissolves  the  phosphate  of  calcium,  and  leaves  the  sulphate.  The 
nitric  solution  of  the  phosphate  is  then  treated  with  sulphate  of  sodium,  equal  in 
quantity  to  the  bone  employed  ;  and  after  the  reaction  is  completed,  the  nitric  acid 
is  recovered  by  distillation.  In  consequence  of  a  double  decomposition,  sulphate  of 
calcium  and  phosphate  of  sodium  are  formed,  the  latter  of  which  is  separated  by 
water,  and  crystallized  in  the  usual  manner. 

Properties.  The  medicinal  phosphate  of  sodium  is  in  "  large,  colorless,  trans- 
parent, monoelinic  prisms,  speedily  efflorescing  and  becoming  opaque  on  exposure 
to  air,  odorless,  having  a  cooling,  saline  and  feebly  alkaline  taste,  and  a  slightly  al- 
kaline reaction.  Soluble  in  6  parts  of  water  at  15°  C.  (59°  F.).  and  in  2  parts  of 
boiling  water;  insoluble  in  alcohol.  When  heated  to  about  40°  C.  (104°  F.),  the 
salt  melts,  yielding  a  clear  liquid,  and,  on  continued  heating  to  near  100°  C.  (212° 
F.),  it  loses  all  its  water  of  crystallization  (60-8  per  cent.).  A  fragment  of  the  salt 
imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than 
transiently  red  when  observed  through  a  blue  glass.  The  aqueous  solution  of  the 
salt  yields,  with  test-solution  of  magnesium,  a  white,  crystalline  precipitate  soluble 
in  acids.  The  aqueous  solution  should  not  effervesce  on  the  addition  of  an  acid 
(abs.  of  carbonate).  Acidified  with  hydrochloric  acid,  it  should  remain  unaffected 
by  hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals)  ;  and.  when  acidi- 
fied with  nitric  acid,  it  should  not  yield  more  than  a  faint  cloudiness  with  test-solu- 
tion of  nitrate  of  barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride). 
If  1  Gm.  of  Phosphate  of  Sodium  be  completely  precipitated  by  test-solution  of 
magnesium,  the  washed,  dried,  and  ignited  precipitate  should  weigh  0-31  Gm."  IT.  S. 
Before  the  blowpipe  it  first  undergoes  the  aqueous  fusion,  and  afterwards,  at  a  red 
heat,  melts  into  a  globule  of  limpid  glass,  which  becomes  opaque  on  cooling.  It  is 
liable  to  adulteration,  sometimes  containing  carbonate  of  sodium,  from  this  salt 
having  been  added  in  excess  in  its  preparation  ;  in  which  case  it  will  effervesce  with 
acids.  If  it  contain  sulphate  of  sodium,  or  any  other  soluble  sulphate,  the  precipi- 
tate caused  by  chloride  of  barium  will  be  a  mixture  of  sulphate  and  phosphate  of 
barium,  and  will  not  be  totally  soluble  in  nitric  acid.  Dr.  A.  B.  Lyons  found  a 
specimen  which  consisted  almost  entirely  of  sulphate  of  sodium.  {A.  J.  P.,  1875, 
p.  371  ;  see  also  A".  R.,  April,  1877.)  Chloride  of  barium  will  detect  carbonate  of 
sodium  also,  by  producing  a  precipitate  (carbonate  of  barium),  soluble  with  effer- 
vescence in  nitric  acid.  If  a  chloride  be  present,  the  yellow  precipitate  caused  by 
nitrate  of  silver  will  be  a  mixed  one  of  chloride  and  phosphate  of  silver,  not  en- 
tirely soluble  in  the  same  acid.  The  salt  is  incompatible  with  soluble  salts  of  lime, 
with  which  it  gives  a  precipitate  of  phosphate  of  calcium,  and  with  neutral  metallic 
solutions.  It  is  found  in  several  of  the  animal  secretions,  particularly  the  urine. 
For  an  elaborate  article  upon  the  methods  of  determining  the  percentage  of  phos- 
phates present  in  a  substance,  see  Clxem.  Xeics,  Oct.  1874,  p.  200. 

The  medicinal  phosphate  of  sodium  is  one  of  the  three  sodium  salts  of  tribasic 
phosphoric  acid,  HjPC)^.  In  this  salt  two  of  the  three  replaceable  hydrogen  atoms 
have  been  replaced  by  sodium,  so  that  its  formula  is  HNajPO^.  which  then  crystal- 
lizes out  with  12  mols.  of  water.  Its  complete  formula  is  then  HNa^PO^  -f-  12HjO. 
When  gently  heated,  it  loses  its  water  of  crystallization  ;  and  at  a  red  heat  the  salt 
is  converted  into  pyrophosphate  of  sodium,  ^a^Pfij.  (See  ISodii  Pyrophosphas.') 
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Medical  Properties  and  Uses.  Phosphate  of  sodium  was  introduced  into  prac- 
tice, about  the  year  1800,  by  the  late  Dr.  Pearson,  of  London.  In  doses  of  one  to 
two  ounces  (31  •1-62-2  Gm.)  it  is  a  mild  purgative,  and,  from  its  pure  saline  taste, 
is  well  adapted  to  the  cases  of  children,  and  of  persons  of  delicate  stomach.  In 
smaller  doses  it  has  been  considerably  used,  generally  in  connection  with  other  phos- 
phates, to  meet  any  real  or  supposed  deficiency  of  phosphorus  or  of  phosphates  in 
the  system,  and  for  this  purpose  it  is  well  adapted  by  its  ready  solubility.  But 
from  the  observations  of  Dr.  Wm.  Stephenson,  of  Edinburgh,  recently  published, 
there  is  reason  to  believe  that  this  salt,  in  small  doses,  especially  in  children,  exer- 
cises an  extraordinary  influence  upon  the  hepatic  secretion.  In  infantile  cases,  with 
white  or  green  stools,  with  diarrhoea,  and  sometimes  with  jaundice,  Dr.  Stephenson 
has  found  these  evidences  of  deficient  or  disordered  bile  to  yield  quickly  to  small 
doses  of  phosphate  of  sodium,  the  passages  assuming  their  healthy  yellow  color, 
and  the  attendant  disease  generally  disappearing.  The  dose  is  from  three  or  four 
to  ten  grains  (020  or  0-26-0-65  Gm.)  for  children,  according  to  the  age,  and  is  best 
administered  with  their  food,  especially  milk,  and  may  be  repeated  whenever  there 
is  occasion  to  give  food.  Though  the  experience  of  Dr.  Stephenson  has  been  mainly 
confined  to  children,  yet  he  has  also  tried  the  remedy  in  adults  presenting  similar 
indications,  and  with  encouraging  results.  In  these  cases  he  recommends  from  20 
to  40  grains  (1-3-2-6  Gm.)  to  be  given,  dissolved  in  water,  after  meals.  {Edin. 
Med.  Journ.,  Oct.  1867,  p.  336.)  These  statements  of  Dr.  Stephenson  are  con- 
firmed by  the  experience  of  Dr.  H.  C.  Wood,  at  least  in  regard  to  children. 

Off.  Prep.  Ferri  Phosphas ;  Ferri  Pyrophosphas,  U.  S.;  Syrupus  Ferri  Phos- 
phatis,  £r. 

SODII  PYROPHOSPHAS.  U.S.     Pyrophosphate  of  Sodium. 

JiSLi  P2  O7.  IOH2  O  ;  446.      (sO'Dl-i  PY-E0-PH6s'PH.\S.)  2NaO,  PO5.  lOHO;  223, 

This  is  a  new  officinal  salt.  It  is  prepared  by  heating  sodium  phosphate  in  a 
suitable  vessel  to  redness.  When  sodium  phosphate  is  subjected  to  a  temperature 
of  44°  C.  (111'2°  F.),  it  melts  in  its  water  of  crystallization;  if  the  heat  is  in- 
creased to  100°  C.  (212°  F.),  all  of  the  water  is  dispelled,  and  but  40  per  cent,  of 
the  original  weight  remains ;  at  300°  C.  (572°  F.),  it  is  converted  into  the  tetra- 
basic  phosphate  or  pyrophosphate.  By  dissolving  this  residue  in  water,  filtering, 
and  crystallizing,  the  salt  may  be  obtained.* 

Properties.  It  is  officinally  described  as  in  "  colorless,  translucent,  monoclinic 
prisms,  permanent  in  the  air,  odorless,  having  a  cooling,  saline  and  feebly  alkaline 
taste,  and  a  slightly  alkaline  reaction.  Soluble  in  12  parts  of  water  at  15°  C.  (59° 
F.),  and  in  14  part  of  boiling  water;  insoluble  in  alcohol.  When  heated,  the  salt 
loses  its  water  of  crystallization  (40-36  per  cent.);  at  a  higher  temperature  it  fuses, 
and,  on  cooling,  concretes  to  a  crystalline  mass.  A  fragment  of  the  salt  imparts  to 
a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more  than  transiently 
red  when  observed  through  a  blue  glass.  Its  aqueous  solution  yields,  with  excess 
of  test-solution  of  nitrate  of  silver,  a  white  precipitate  and  a  neutral  filtrate.  The 
aqueous  solution  of  the  salt  should  not  eff'ervesce  on  the  addition  of  an  acid  (abs. 
of  carbonate).  Acidified  with  hydrochloric  acid,  it  should  remain  unaff"ected  by 
hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals),  and,  when  acidified 
with  nitric  acid,  it  should  not  yield  more  than  a  faint  opalescence  with  test-solution 
of  nitrate  of  barium  (limit  of  sulphate),  or  nitrate  of  silver  (limit  of  chloride)."  U.  S. 

Medical  Properties.  The  action  of  this  salt  upon  the  human  economy  is  prob- 
ably that  of  the  phosphate.  It  was  introduced  into  the  Pharmacopoeia  on  account 
of  its  use  in  the  process  for  pyrophosphate  of  iron. 

SODII  SALICYLAS.  U.S.     Salicylate  of  Sodium. 

2]VaC7  H5  O3.  H2  O  ;  338.       (SO'Dl-i  saL-I-CYL'as.)       NaO,  HO,  Cu  H4  O4.  HO;  169. 
This  salt  was  introduced  into  the  U.  S.  Pharmacopoeia  at  the  revision  of  1880. 

*  This  salt  has  been  highly  recommended  for  removing  ink-stains  from  colored  cotton  fabrics. 
It  is  said  to  remove  the  stains  slowly  without  afifecting  the  other  colors. 
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It  is  prepared  by  mixing  100  parts  of  pure  salicylic  acid  with  sufficient  water  to 
form  a  paste,  and  then  with  104  parts  of  pure  crystallized  carbonate  of  sodium 
(uneffloreseed)  in  a  glass  or  porcelain  vessel ;  carbonic  acid  gas  will  be  evolved,  and 
salicylate  of  sodium  will  remain  in  solution.  The  liquid  may  be  strained  through 
thoroughly-washed  muslin  if  found  necessary,  and  heated  in  a  capsule  until  the 
carbonic  acid  gas  Ls  expelled.  If  alkaline  to  litmus  paper,  enough  salicylic  acid  must 
be  added  to  be  slightly  in  excess,  and  the  solution  is  then  evaporated  at  a  low  heat 
to  dryness.  If  the  acid  is  not  in  excess,  the  salt  will  not  be  white,  but  gray  or  lead- 
colored.* 

Properties.  Pure  salicylate  of  sodium  is  in  "  small,  white,  crystalline  plates,  or 
a  crystalline  powder,  permanent  in  the  air,  odorless,  having  a  sweetish,  saline  and 
mildly  alkaline  ta.ste,  and  a  feebly  acid  reaction.  Soluble  in  1*5  part  of  water,  and 
in  6  parts  of  alcohol  at  15*^  C.  (59°  F.)  ;  very  soluble  in  boiling  water,  and  in  boil- 
ing alcohol.  When  heated,  the  salt  gives  off  inflammable  vapors  and  leaves  an 
alkaline  residue  amounting  to  between  30  and  31  per  cent,  of  the  original  weight, 
which  effervesces  with  acids,  and  imparts  to  a  non-luminous  flame  an  intense  yellow 
color,  not  appearing  more  than  transiently  red  when  observed  through  a  blue  glass. 
On  supersaturating  the  aqueous  solution  with  sulphuric  acid,  a  bulky,  white  pre- 
cipitate is  obtained,  which  is  soluble  in  boiling  water,  from  which  it  crystallizes  on 
cooling;  also  soluble  in  ether,  and  striking  an  intense,  violet  color  with  ferric  .salts. 
The  aqueous  solution  should  be  colorless  and  should  not  effervesce  on  the  addition 
of  acids  (abs.  of  carbonate).  Agitated  with  about  15  parts  of  concentrated  sul- 
phuric acid,  the  salt  should  not  impart  color  to  the  acid  within  fifteen  minutes  (abs. 
of  foreign  organic  matter).  If  a  solution  of  1  Gm.  of  the  salt  in  a  mixture  of  50 
C.c.  of  alcohol  and  25  C.c.  of  water  be  acidulated  with  nitric  acid,  the  filtered  solu- 
tion should  yield  no  precipitate  nor  be  rendered  turbid  on  the  addition  of  a  few 
drops  of  test-solution  of  chloride  of  barium  (abs.  of  sulphate),  or  of  nitrate  of  silver 
(abs.  of  chloride)."  U.  S. 

Medical  Properties.  The  action  of  salicylate  of  sodium  upon  the  economy, 
and  its  therapeutic  use,  are  precisely  those  of  salicylic  acid,  except  that  the  salt 
is  not  locally  irritating,  and,  being  soluble,  is  more  rapidly  absorbed.  When  salicylic 
acid  is  administered,  it  is  probably  converted  into  salicylate  of  sodium  as  fast  as 
it  is  taken  into  the  blood.  One  drachm  contains  forty-eight  grains  of  the  acid. 
The  dose  is  from  a  half  to  one  drachm  (2-^  Gm.),  administered  in  aromatized 
solution. 


SODII  SANTOXIXAS.  U.S.     Santoninate  of  Sodium. 

(SO'DI-i  SAX-TO-Xi'NXS.) 
2!>faCi5  Hi9  O4.  7H2  O  ;  698.  XaO,  HO,  C30  His  Og.  7H0 ;  349. 

"  Santoninate  of  Sodium  should  be  kept  in  dark  amber-colored,  well-stopped  vials, 
and  should  not  be  exposed  to  light."  IT.  S. 

This  is  a  new  officinal  salt.     It  is  also  officinal  in  the  Pharmacopoeia  Germanica. 

*  Dr.  Hager  (xV.  R.,  Not.  1879)  has  furnished  the  following  table,  whereby,  in  the  absence  of 
the  crystallized  salicylate  of  sodiam,  the  salt  may  be  prepared  in  tolution,  by  using  the  following 
proportions,  in  parts  by  weight,  of  salicylic  acid  and  bicarbonate  of  sodium. 
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It  may  be  prepared  by  adding  santonin  to  a  hot  solution  of  caustic  soda  as  long  as 
it  is  dissolved ;  it"  the  liquid  is  allowed  to  evaporate  slowly,  the  crystals  of  santoni- 
nate  of  sodium  are  obtained.* 

Properties.  It  is  officinally  described  as  in  "  colorless,  transparent,  tabular, 
rhombic  crystals,  slowly  colored  yellow  by  exposure  to  light,  slightly  efflorescent  in 
dry  air,  odorless,  having  a  mildly  saline  and  somewhat  bitter  taste,  and  a  slightly 
alkaline  reaction.  Soluble  in  3  parts  of  water,  and  in  12  parts  of  alcohol  at  15°  C. 
(59°  F.),  in  05  part  of  boiling  water,  and  in  34  parts  of  boiling  alcohol.  When 
heated  to  100°  C.  (212°  F.),  until  it  ceases  to  lose  weight,  the  salt  loses  18  per  cent, 
of  its  weight  (water  of  crystallization).  At  a  higher  heat  it  chars  and  finally  leaves 
an  alkaline  residue,  which  imparts  an  intense  yellow  color  to  a  non-luminous  flame. 
The  aqueous  solution,  on  the  addition  of  hydrochloric  acid,  deposits  a  crystalline 
precipitate  which  is  soluble  in  chloroform,  and  which  yields,  with  alcoholic  solution 
of  potassa,  a  scarlet-red  liquid  gradually  becoming  colorless.  A  five  per  cent,  aque- 
ous solution  of  the  salt  should  not  be  precipitated  nor  be  rendered  turbid  by  test- 
solution  of  carbonate  of  sodium  (abs.  of  alkaline  earths),  nor  by  picric  or  tannic 
acids  (abs.  of  alkaloids)."  U.  S. 

Medical  Properties.  This  salt  may  possibly  be  sometimes  used  by  oculists  for 
an  effect  upon  the  eye,  but  ought  never  to  be  employed  as  a  vermifuge,  and  ought 
not  to  have  been  made  officinal.  It  is  more  easily  absorbed  than  santonin  in  crys- 
tal.**, and  therefore  much  more  dangerous  to  the  patient  and  much  less  dc^^tructive 
to  intestinal  worms.  It  must  be  remembered  that  serious  poisoning  from  santonin 
has  frequently  occurred,  notwithstanding  its  difficulty  of  absorption.  Medicine  in- 
side the  alimentary  canal  is,  so  long  as  it  stays  there,  outside  of  the  economy,  and 
so  soon  as  it  is  taken  into  the  blood-vessels  is  incapable  of  directly  affecting  parasites 
in  the  bowels.  The  introduction  of  troches  of  santoninate  of  soda  as  a  substitute  for 
those  of  .santonin  is,  to  speak  mildly,  a  very  unfortunate  mistake. 

Ojf.  Prep.  Trochisci  Sodii  Santoninatis,  U.  S. 

SODII  SULPHAS.  U.S.     Sulphate  of  Sodium. 

Na2  SO4.  IOH2  O  ;  332.  (So'DI-I  sCl'PHXs.)  NaO,  SO3.  lOHO;  161. 

"  Sulphate  of  Sodium  should  be  kept  in  well-stopped  bottles."  U.  S. 

Sodse  Sulphas,  Br.;  Sulphate  of  Soda  ;  Natrum  Sulfuricuui,  P.G.;  Sulfas  Sodicus  (Natricus),  Sal 
niirabile  Glauberi ;  Vitriolated  Soda,  Glauber's  Salt  ;  Sulfate  de  Soude,  Sel  de Glauber,  Fr.;  Schwefel- 
saures  Natron,  Glaubersalz,  3.;  Sulfato  di  Soda,  It.;  Sulfato  de  Soda,  Sal  de  Glaubero,  Sp. 

Sulphate  of  sodium,  in  small  quantities,  is  extensively  diffused  in  natufe,  and  is 
obtained  artificially  in  several  chemical  operations.  It  exists  in  solution  in  many 
mineral  springs,  among  which  maybe  mentioned  those  of  Cheltenham  and  Carlsbad  ; 
and  it  is  found  combined  with  sulphate  of  calcium,  constituting  a  distinct  mineral. 
Many  ponds  containing  this  salt  are  found  in  the  country  between  Santa  Fe  and  the 
head-waters  of  the  Arkansas,  and  on  the  route  to  the  Rocky  Mountains.  The  water 
in  one  of  these  ponds  forms  a  solution  so  highly  concentrated  that,  in  dry  weather, 
the  salt  crystallizes  on  the  surface  to  the  depth  of  several  inches,  so  as  to  have  the 
appearance  of  limpid  ice.  {A.  J.  P.,  xii.  110.)  A  large  deposit  of  Glauber's  salt 
has  been  found  in  the  Caucasus,  not  far  from  Tiflis.  It  is  about  10  feet  below  the 
surface,  and  was  penetrated  5  feet,  and  probably  extended  much  deeper.  There  are, 
besides,  in  the  same  region,  various  lakelets  containing  the  same  salt  in  solution. 
(A^.  R.,  Oct.  1872,  p.  151.)     As  an  artificial  product,  it  is  formed  in  the  processes 

*  Albuminate  of  Santonin  and  Sodium.  Prof.  Pavesi  prepares  this  as  follows:  1  part  of  san- 
tonin, 4  parts  of  sodium  bicarbonate,  and  2  parts  of  dried  soluble  albumen  are  warmed  with  a 
sufficient  quantity  of  water  at  60°  to  70°  until  all  are  dissolved,  and  then  evaporated  to  dryness  at 
a  very  genlle  heat.  The  albuminate  of  santonin  and  sodium  forms  brilliant  white  scales,  soluble 
in  water.  The  mineral  acids  precii)itate  santonin  and  albumen,  with  disengagement  of  carbonic 
acid.  The  reasons  for  which  Pavosi  gives  the  preference  to  this  combination  over  the  use  of  san- 
tonin alone  are  the  following.  The  after-effects  of  santonin,  among  others,  that  of  yellowness  of 
vision,  are  entirely  obviated  ;  the  preparation  is  not  decomposed  in  the  stomach,  because  the  bicar- 
bonate of  sodium  in  the  combination  retains  the  santonin  in  solution,  the  coagulation  of  the  albu- 
men is  prevented,  gently  purgative  sodium  salts  are  introduced  into  the  body,  and  finally,  by  the 
disengagement  of  a  small  quantity  of  carbonic  acid,  an  active  digestion  is  produced.  It  is  not  at 
all  probable  that  these  assertions  are  correct,  but  more  extended  research  is  justifiable. 
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for  obtaining  hydrochloric  acid  and  chlorine,  and  in  the  preparation  of  chloride  of 
ammonium  from  sulphate  of  ammonium  and  common  salt.  It  may  also  be  procured 
from  sea-water,  in  which  its  ingredients  are  present. 

Immense  quantities  of  sulphate  of  sodium  are  made  by  decomposing  common  salt 
by  sulphuric  acid,  in  the  manufacture  of  soda-ash  and  carbonate  of  sodium  ;  and,  so 
far  from  the  generated  hydrochloric  acid  being  a  product  of  much  value,  its  absorp- 
tion in  a  convenient  way,  so  as  to  avoid  the  nuisance  of  its  escape  into  the  atmos- 
phere in  a  gaseous  state,  is  an  object  of  importance  to  the  manufacturer.  (See  Acidum 
MyJrochloricum.)  MM.  Thomas,  Dellisse,  and  Boucard  have  proposed  a  new  pro- 
cess fir  preparing  sulphate  of  sodium,  by  double  decomposition  between  chloride 
of  sodium  and  sulphate  of  iron.  This  process  avoids  the  production  of  hydrochloric 
acid  vapors,  and  is  said  to  furnish  a  cheap  .salt. 

The  residue  of  the  process  for  obtaining  chlorine,  by  the  action  of  sulphuric  acid 
and  manganese  dioxide  on  common  salt,  is  a  mixture  of  sulphate  of  sodium  and 
manganous  sulphate.  Large  quantities  of  this  residue  are  formed  in  manufacturing 
chlorinated  lime  (bleaching  powder)  ;  and  the  sulphate  of  sodium  in  it,  roughly 
purified,  supplies  a  part  of  the  consumption  of  this  salt  in  making  soda-ash  and 
carbonate  of  sodium. 

The  process  for  obtaining  chloride  of  ammonium  from  sulphate  of  ammonium  and 
common  salt  forms  another  source  of  sulphate  of  sodium.  By  double  decomposition, 
sulphate  of  sodium  and  chloride  of  ammonium  are  formed ;  and  by  exposing  the 
mixed  salts  to  heat,  the  chloride  of  ammonium  sublimes,  and  the  sulphate  of  sodium 
remains  behind.  (See  Ammonii  Chloruium.) 

Properties.  Sulphate  of  sodium  is  in  '•  large,  colorless,  transparent,  monoclinic 
prisms,  rapidly  efflorescing  on  exposure  to  air,  and  ultimately  falling  into  a  white 
powder,  odorless,  having  a  cooling,  saline  and  somewhat  bitter  taste,  and  a  neutral 
reaction.  Soluble  in  28  parts  of  water  at  15°  C.  (59°  F.),  in  0*25  part  of  water 
at  33°  C.  (91'4  F.),  and  in  0-4  part  of  boiling  water;  insoluble  in  alcohol.  When 
heated  to  about  30°  C.  (86°  F.),  the  salt  melts,  and,  on  further  heating,  gradually 
loses  all  its  water  (55-9  per  cent.).  At  a  red  heat,  the  anhydrous  salt  melts  without 
decomposition.  A  fragment  of  the  salt  imparts  to  a  non-luminous  flame  an  intense 
yellow  color,  not  appearing  more  than  transiently  red  when  observed  through  a  blue 
glass.  The  aqueous  solution  yields,  with  test-solution  of  chloride  of  barium,  a  white 
precipitate  insoluble  in  nitric  acid.  The  aqueous  solution  of  the  salt  should  not 
effervesce  on  the  addition  of  an  acid  (abs.  of  carbonate),  and  should  not  be  affected 
by  hydrosulphuric  acid  or  sulphide  of  ammonium  (abs.  of  metals).  A  dilute,  aqueous 
solution,  acidulated  with  nitric  acid,  should  yield  no  precipitate,  or,  at  most,  only  a 
slight  one,  on  the  addition  of  test-solution  of  nitrate  of  silver  (limit  of  chloride), 
nor  should  it  give  off  alkaline  vapors  when  heated  with  soda  (abs.  of  ammonia). 
1  Gm.  of  Sulphate  of  Sodium,  when  completely  precipitated  by  chloride  of  barium, 
should  yield  0723  Gm.  of  dry  sulphate  of  barium."  U.  S.  When  recently  pre- 
pared, it  is  beautifully  transparent ;  but  by  exposure  to  the  air  it  effloresces,  and 
the  crystals  become  covered  with  an  opaque  white  powder.  By  long  exposure  it 
undergoes  complete  efflorescence,  and  falls  into  powder  with  loss  of  more  than  half 
its  weight.  A  supersaturated  solution  of  sulphate  of  sodium  will  remain  without 
crystallizing  at  ordinary  temperatures,  even  though  containing  several  times  the 
weight  of  the  salt  that  will  be  dissolved  at  the  same  degree  of  heat.  But  the  solu- 
tion instantly  forms  into  a  crystalline  mass  upon  adding  to  it  a  fragment  of  the  same 
salt  crystallized,  or  other  substances  that  have  been  exposed  to  the  air,  or  upon 
abruptly  placing  it  in  contact  with  the  air.  M.  D.  Gernez  appears  to  have  proved 
that  in  each  instance  the  cause  of  crystallization  is  the  same,  namely,  sulphate  of 
sodium  containing  10  mols.  of  water;  and  where  the  crystal  itself  is  not  added,  the 
result  is  owing  to  sulphate  of  sodium  existing  in  the  air.  (See  A.  J.  P.,  Sept.  1865, 
p.  379.)  Subjected  to  heat,  it  dissolves  in  its  water  of  crystallization,  then  dries, 
and  afterwards  by  the  application  of  a  red  heat  melts  with  the  loss  of  55  J  per  cent, 
of  its  weight,  M.  Coppet  has  ascertained  that  there  are  two  varieties  of  the  an- 
hydrous sulphate  ;  one  in  which  the  salt  is  deprived  of  its  water  at  ordinary  tempera- 
ture, the  other  in  which  the  desiccation  is  effected  at  a  heat  above  that  of  33°  C 
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(91-4°  F.).  The  two  differ  in  their  relation  to  the  crystallization  of  the  salt;  the 
former  causing  immediate  crystallization  when  thrown  into  a  supersaturated  solution, 
the  second  not.  (^Juurn.  de  Pharm.,  1874,  p.  36.)  Occasionally  it  contains  an  excess 
of  acid  or  alkali,  which  may  be  discovered  by  litmus  or  turmeric  paper.  Common 
salt  may  be  detected  by  sulphate  of  silver ;  a  salt  of  iron  by  ferrocyanide  of  potas- 
sium. This  salt  is  not  subject  to  adulteration.  It  is  incompatible  with  carbonate 
of  potassium,  chloride  of  calcium,  the  salts  of  barium,  acetate  and  subacetate  of 
lead,  and  with  nitrate  of  silver  if  the  solutions  are  strong.  It  consists  of  two  atoms 
of  sodium  combined  with  the  group  SO^  characteristic  of  sulphates,  and  crystallized 
with  10  mols.  of  water,  Na.SO,  +  lOH.O  ;  mol.  wt.  322. 

Medical  Properties  and  Uses.  Sulphate  of  sodium,  in  doses  of  from  half  an 
ounce  to  an  ounce  (15"5-31-1  Gm.),  is  an  efficient  cathartic;  in  smaller  doses,  an 
aperient  and  diuretic.  When  in  an  effloresced  state,  the  dose  must  be  reduced  one- 
half,  on  account  of  its  having  lost  about  one-half  of  its  weight  in  water.  Prof. 
Bucheim  has  ascertained,  by  experiment,  that  the  ingestion  of  this  salt  causes  an 
increase  of  sulphates  in  the  urine,  especially  if  its  purgative  action  be  delayed  or 
prevented  by  other  medicines.  These  results  were  not  affected  by  the  quantity  of 
water  taken  with  the  salt.  Sulphate  of  sodium  is  much  less  used  than  formerly, 
having  been  almost  entirely  superseded  by  sulphate  of  magnesium,  which  is  less 
disagreeable  to  take.  Its  nauseous  taste,  however,  may  be  disguised  by  the  admixture 
of  a  little  lemon-juice  or  cream  of  tartar,  or  the  addition  of  a  few  drops  of  sulphuric 
acid.  It  is  an  ingredient  in  the  artificial  Cheltenham  salt.  (See  Part  II.)  An  appli- 
cation of  sulphate  of  sodium  has  been  made  by  M.  D.  de  Luca,  of  Naples,  who 
has  found  it  remarkably  efficient  in  removing  stains  or  opacity  of  the  cornea,  which 
he  supposes  it  to  do  by  its  property  of  dissolving  albumen,  which  in  a  coagulated 
state  is  the  frequent  cause  of  the  opacity.  He  employed  at  first  a  cold  saturated 
solution  of  the  salt,  but,  not  finding  it  to  act  with  the  desired  rapidity,  he  substituted 
the  powdered  crystals,  letting  fall  pinches  of  the  powder  on  the  globe  of  the  eye ; 
the  head  being  placed  horizontally.  Under  this  treatment  the  stains  of  the  cornea 
begin  to  disappear  in  a  few  days.  The  application  may  be  made  twice  a  day.  The 
patient  experiences  an  agreeable  feeling  of  coolness,  as  the  salt  dissolves  in  the  liquids 
of  the  eye.  {Journ.  de  Pharm.  et  de  GIdm.,  Sept.  1867,  p.  188.)  The  only  use  of 
sulphate  of  sodium  in  the  arts  is  to  make  carbonate  of  sodium,  and  as  an  ingredient 
in  some  kinds  of  glass.     It  has  no  officinal  preparations. 

SODII  SULPHIS.  U.  8.     Sulphite  of  Sodium. 

Naz  SO3.  TH2  O  ;  252.  (80'DI-I  SUL'PHIS.)  NaO,  S02-  rnO;  126. 

"  Sulphite  of  Sodium  should  be  kept  in  well-stopped  bottles,  in  a  cool  place." 

u.  s. 

Niitrum  Sulfurosum,  Sulfls  Sodicus  (Natricus);  Sulfite  de  Soude,  Fr.;  Schwefligsaures  Natron,  G. 

This  salt  may  be  prepared  by  passing  sulphurous  acid  gas  into  a  solution  of 
cai'bonate  of  sodium,  and  evaporating  out  of  contact  of  the  air.  The  sulphurous 
acid  unites  with  the  soda  of  the  carbonate,  to  form  the  sulphite  of  sodium,  and  the 
carbonic  acid  escapes.  After  sufficient  concentration,  the  solution  is  allowed  to 
cool,  and  the  salt  crystallizes.  A  better  way,  however,  is  to  dissolve  a  convenient 
weight  of  carbonate  of  sodium  in  a  small  quantity  of  water,  then  pass  the  sulphurous 
acid  gas  through  the  solution  until  completely  saturated,  and  acid  sulphite  of  sodium 
is  formed.  The  addition  of  an  equal  weight  of  carbonate  of  sodium  forms  a  solution 
of  the  neutral  sulphite,  which  is  to  be  evaporated  and  crystallized. 

Properties.  Sulphite  of  sodium  is  in  "  colorless,  transparent,  monoclinic  prisms, 
efflorescent  in  dry  air,  odorless,  having  a  cooling,  saline  and  sulphurous  taste,  and  a 
neutral  or  feebly  alkaline  reaction.  Soluble  in  4  parts  of  water  at  15°  C.  (59°  F.), 
and  in  0-9  part  of  boiling  water ;  only  sparingly  soluble  in  alcohol.  When  gently 
heated,  the  salt  melts,  then  loses  its  water  (50  per  cent.),  and  at  a  red  heat  it  is 
decomposed  and  leaves  a  residue  having  an  alkaline  reaction.  A  fragment  of  the 
salt  imparts  to  a  non-luminous  flame  an  intense  yellow  color,  not  appearing  more 
than  transiently  red  when  observed  through  a  blue  glass.     Addition  of  diluted 
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hydrochloric  acid  to  the  aqueous  solution  gives  rise  to  the  odor  of  burning  sulphur, 
and  the  solution  does  not  become  cloudy  (difference  from  hyposulphite).  A  one  per 
cent,  aqueous  solution  of  the  salt,  strongly  acidulated  with  hydrochloric  acid,  should 
yield  no  precipitate,  or  at  most  only  a  white  cloudiness,  on  the  addition  of  a  few 
drops  of  test-solution  of  chloride  of  barium  (limit  of  sulphate).  If  063  Gm.  of 
the  salt  be  dissolved  in  25  C.c.  of  water,  and  a  little  gelatinized  starch  added,  at 
least  45  C.c.  of  the  volumetric  solution  of  iodine  should  be  required,  before  a  per- 
manent blue  tint  appears  after  stirring  (corresponding  to  at  least  90  per  cent,  of 
pure  Sulphite  of  Sodium)."  V.  S.  Sulphuric  acid  added  to  the  solution  gives  rise 
to  a  smell  of  burning  sulphur,  owing  to  the  escape  of  sulphurous  acid ;  and  the 
liquid  remains  transparent,  indicating  the  absence  of  lime.  Sulphite  of  sodium 
consists  of  two  atoms  of  sodium  combined  with  the  group  SO3,  characteristic  of 
sulphites,  and  crystallized  with  7  mols.  of  water,  Na,S03 -j- TH^O ;  mol.  wt.  252. 
The  salt  should  be  kept  in  bottles  well  stopped ;  as  it  gradually  changes  on  exposure 
into  sulphate  of  sodium. 

Medical  Uses.  Sulphite  of  sodium  has  been  used  in  cases  of  yeasty  vomiting 
with  remarkable  success.  The  matter  vomited  in  these  cases  contains  two  micro- 
scopic fungi,  called  sarcina  ventriculi  and  torula  cerevisiae.  The  remedy  was  first 
used  at  the  suggestion  of  Prof  Graham,  of  London,  who  supposed  that  the  sulphu- 
rous acid,  necessarily  extricated  from  the  salt  in  the  stomach  by  the  acid  of  the 
yeasty  matter,  would  destroy  the  parasites.  Sulphite  of  sodium  is  sometimes  used 
locally,  especially  in  that  species  of  aphthous  sore  mouth  which  is  attributed  to  a 
parasitic  vegetable.  The  wash  may  be  made  of  a  drachm  of  the  salt  to  a  fluidounce 
of  water.  It  is  said  that  the  solution  acts  with  surprising  rapidity,  a  single  appli- 
cation of  it  sometimes  removing  the  disease  in  24  hours.  Dr.  Astrie,  an  Italian 
physician,  has  proposed  this  salt  as  a  remedy  for  the  constitutional  effects  of  mer- 
cury, when  used  in  excess,  on  the  ground  that  it  has  the  power  of  rendering  the 
metal  soluble.  The  dose  of  sulphite  of  sodium  is  a  drachm  (3-9  Gm.)  three  times 
a  day.  It  has  also  been  largely  given  internally  as  an  antizymotic  (see  Sodii  Hypo- 
sulphis),  but  without  general  success.  According  to  M.  Carey  Lea  (Ayn.  Journ. 
Med.  Sci.,  Jan.  1865),  it  is  partially  converted  in  the  system  into  a  sulphate  and  par- 
tially escapes  with  the  urine  unchanged. 

SODII  SULPHOCARBOLAS.  U.S.     Sulphocarbolate  of  Sodium. 

(8u'DI-i  SfL-PHO-CAB'BO-LA8.) 
NaCaHoSO*.     2Hi  O  ;  232.  "  '        XaO,  Cu  H5  0.  2SO3.  4H0,-  232. 

Sodium  Sulphophenate  :  Sulfophenate  de  Sonde,  Fr.;   Phenylschwefelsaures  Natron,  G. 

This  new  of&cinal  salt  may  be  made  by  mixing  equal  parts  of  pure  carbolic  acid 
and  strong  sulphuric  acid,  whereby  sulphocarholic  acid,  CgH^BSO^,  is  produced. 
The  mixed  liquids  must  be  subjected  to  a  temperature  of  55°  C.  (131°  F.)  for 
several  days,  and  then  twenty  parts  of  water  should  be  added.  Two  parts  of 
barium  carbonate  are  mixed  with  the  liquid,  a  little  at  a  time,  carefully  graduating 
the  quantity  until  effervescence  ceases.  The  liquid  is  now  allowed  to  stand  to  per- 
mit the  precipitation  of  the  barium  sulphate,  and  any  carbonate  which  might  be 
present,  and  the  liquor  filtered.  The  .solution  of  barium  sulphocarbohite  is  de- 
composed by  adding  sodium  carbonate  until  precipitation  ceases,  when  the  liquid  is 
filtered  from  the  barium  carbonate,  and  the  sodium  sulphocarbolate  may  be  obtained 
by  evaporating  the  filtrate  and  crystallizing. 

Properties.  The  U.  S.  Pharmacopoeia  describes  this  salt  as  in  "  colorless,  trans- 
parent, rhombic  prisms,  permanent  in  the  air,  odorless  or  nearly  so,  having  a  cool- 
ing, saline,  somewhat  bitter  taste,  and  a  neutral  reaction.  Soluble  in  5  parts  of 
water,  and  in  132  parts  of  alcohol  at  15°  C.  (59°  F.)  ;•  in  0-7  part  of  boiling  water 
and  in  10  parts  of  boiling  alcohol.  When  heated,  the  salt  loses  its  water  and  be- 
comes a  white  powder.  At  a  higher  temperature  it  emits  inflammable  vapors 
having  the  odor  of  carbolic  acid,  and  leaves  a  residue  amounting  to  36  per  cent, 
of  the  original  weight,  the  filtered  solution  of  which,  acidulated  with  nitric  acid, 
produces  a  white  precipitate  with  test-solution  of  chloride  of  barium.  A  frag- 
ment of  the  salt  imparts  an  intense  yellow  color  to  a  non-luminous  flame.     The 
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dilute,  aqueous  solution  of  the  salt  is  colored  violet  by  test-solution  of  ferric  chlo- 
ride. A  one  per  cent,  aqueous  solution  of  the  salt  should  not  at  once  be  rendered 
turbid  or  precipitated  by  test-solution  of  chloride  of  barium  (limit  of  sulphate)." 

U.S.  .  .  -  . 

Medical  Properties.  The  sulphocarbolates  have  been  introduced  into  medicine 
with  the  idea  that  they  would  unite  the  properties  of  sulphuric  and  carbolic  acids. 
It  is,  however,  probable  that  they  are  inert ;  but  future  experiment  and  cliuical  study 
can  alone  give  us  positive  information. 

SPIGELIA.  U.S.     Spigelia.     IPinhroot.'] 

(SPI-giE'LI-A.) 

"  The  rhizome  and  rootlets  of  Spigelia  marilandica.  Linn^.  {Hat.'  Ord.  Logani- 
aceffi.)"  U.S. 

Spigelie  du  Maryland,  Fr.;  Marylandische  Spigelie,  Spigelie,  G.;  Spigelia,  ft. 
Gen.  Ch.    Calyx   five-parted.      Corolla   funnel-shaped,  border   five-cleft,  equal. 
Capsule  didymous,  two-celled,  four-valved,  many-seeded.  Nattall. 

Two  species  of  Spigelia  have  attracted  attention  as  anthelmintics,  S.  anthehnia 
of  South  America  and  the  West  Indies,  and  *S^.  Marilandica  of  this  country.  The 
former  is  an  annual  plant,  used  only  in  the  countries  where  it  grows ;  the  latter  is 
much  employed  both  in  this  country  and  in  Europe. 

Spigelia  Marilandica.  Willd.  Sp.  Plant,  i.  825  ;  Bigelow,  Am.  Med.  Bat.  i.  142  ; 
Barton,  Med.  Bot.  ii.  75  ;  B.  <&  T.  180.  The  Carolina  pink  is  an  herbaceous  plant 
with  a  perennial  root,  which  sends  oif  numerous  fibrous  branches.  The  stems,  sev- 
eral of  which  rise  from  the  same  root,  are  simple, 
erect,  four-sided,  nearly  smooth,  and  from  twelve 
to  twenty  inches  high.  The  leaves  are  opposite, 
sessile,  ovate-lanceolate,  acuminate,  entire,  and 
smooth,  with  the  veins  and  margins  slightly  pu- 
bescent. Each  stem  terminates  in  a  spike,  which 
leans  to  one  side,  and  supports  from  four  to  twelve 
flowers  with  very  short  peduncles.  The  calyx  is 
persistent,  with  five  long,  subulate,  slightly  serrate 
leaves,  reflexed  in  the  ripe  fruit.  The  corolla  is 
funnel-shaped,  and  much  longer  than  the  calyx, 
with  the  tube  inflated  in  the  middle,  and  the 
border  divided  into  five  acute,  spreading  segments. 
It  is  of  a  rich  carmine  color  externally,  paler  at  the 
base,  and  orange-yellow  within;  The  edges  of 
the  segments  are  slightly  tinged  with  green.  The 
stamens,  though  apparently  very  short,  and  in- 
serted into  the  upper  part  of  the  tube  between 
the  segments,  may  be  traced  down  its  internal 
surface  to  the  base.  The  anthers  are  oblong, 
heart-shaped  ;  the  germ  superior,  ovate  ;  the  style 
about  the  length  of  the  corolla,  and  terminating 
in  a  linear  fringed  stigma  projecting  considerably 
beyond  it.  The  capsule  is  double,  consisting  of 
two  cohering,  globular,  one-celled  portions,  with 
many  seeds. 

The  plant  is  a  native  of  our  Southern  and  Southwestern  States,  being  seldom 
found  north  of  the  Potomac'  It  grows  in  rich  soils  on  the  borders  of  woods,  and 
flowers  from  May  to  July.  The  root  is  the  only  part  recognized  in  the  Pharmaco- 
poeias. The  drug  was  formerly  collected  in  Georgia  and  the  neighboring  States  by 
the  Creek  and  Cherokee  Indians,  who  disposed  of  it  to  the  white  traders.  The 
whole  plant  was  gathered  and  dried,  and  came  to  us  in  bales  or  casks.  After  the 
emigration  of  the  Indians,  the  supply  of  spigelia  from  this  source  very  much  dimin- 
ished, and  it  has  now  nearly  if  not  quite  ceased.  The  consequence  was  for  a  time  a 
great  scarcity,  and  an  increase  in  the  price  of  the  drug ;  but  a  new  source  of  supply 
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was  opened  from  the  "Western  and  Southwestern  States,  and  it  is  now  again  plenti- 
ful. As  we  receive  spigelia  at  present,  it  consists  chiefly  if  not  exclusively  of  the 
root,  without  the  stems  and  leaves.  We  have  been  informed  that  most  of  it  comes 
in  casks  or  bales  from  St.  Louis  by  the  way  of  New  Orleans.  That  contained  in 
casks  is  to  be  preferred,  as  less  liable  to  be  damp  and  mouldy. 

Properties.  Pinkroot  consists  of  numerous  slender,  branching,  crooked,  wrinkled 
fibres,  from  three  to  six  inches  long,  attached  to  a  knotty  head  or  caudex,  which 
exhibits  traces  of  the  stems  of  former  years.  It  is  brownish  or  yellowish  brown 
externally,  of  a  faint,  peculiar  smell,  and  a  sweetish,  slightly  bitter,  not  very  disagree- 
able taste.  On  microscopic  examination  the  middle  layer  is  seen  to  be  very  well 
developed  and  the  nucleus  sheath  wanting.  Its  virtues  are  extracted  by  boiling 
water.  The  root,  analyzed  by  M.  FeneuUe,  yielded  a  fixed  and  volatile  oil,  a  small 
quantity  of  resin,  a  bitter  substance  supposed  to  be  the  active  principle,  a  mucilagi- 
nous Siiccharine  matter,  albumen,  gallic  acid,  the  malates  of  potassium  and  calcium, 
etc.,  and  woody  fibre.  The  principle  upon  which  the  virtues  of  the  root  are  thought 
to  depend  is  brown,  of  a  bitter  nauseous  taste,  like  that  of  the  purgative  matter  of 
the  leguminous  plants,  and,  when  taken  internally,  produces  vertigo  and  a  kind  of 
intoxication.  An  analysis  of  the  root  by  Dr.  R.  H.  Stabler  yielded  as  results  a 
bitter  uncrystallizable  principle  upon  which  the  virtues  of  the  medicine  are  sup- 
posed to  depend,  a  little  volatile  oil,  tannic  acid,  inert  extractive,  wax,  resin,  lignin, 
and  salts  of  soda,  potassa,  and  lime.  Stabler  finds  that  the  active  principle  is  acrid 
and  bitter,  soluble  in  water  and  alcohol,  insoluble  in  ether,  not  volatilizable  without 
change,  uncrystallizable,  neutral,  and  deliquescent.  W.  L.  Dudley  (J.ni.  Chem. 
Journ.,  vol.  i.  p.  150),  on  the  contrary,  finds  that  the  active  principle  of  spigelia 
is  a  volatile  alkaloid.  He  gets  it  by  distilling  the  ground  root  with  milk  of  lime 
over  a  paraffin  bath,  and  collecting  the  distillate  in  hydrochloric  acid.  After  evap- 
oration to  dryness,  the  residue  is  taken  up  with  alcohol  and  crystallized  out  of  solu- 
tion. He  compares  the  reactions  of  this  alkaloid,  which  he  calls  spigeline,  with 
those  of  nicotine,  conine,  and  lobeline.  Spigeline  yields  a  brownish  red  precipitate 
with  a  solution  of  iodine  in  iodide  of  potassium,  a  white  crystalline  precipitate  with 
potassio-mercuric  iodide,  and  a  white  flocculent  precipitate  with  metatungstic  acid. 

The  stalks  of  the  dried  plant  are  oval  below  the  first  pair  of  leaves,  and  then  be- 
come obscurely  four-sided.  The  leaves,  when  good,  have  a  fresh  greenish  color, 
and  an  odor  somewhat  like  that  of  tea.  In  taste  they  resemble  the  root,  and  af- 
forded to  M.  FeneuUe  nearly  the  same  principles.  The  quantity,  however,  of  the 
bitter  substance  was  less,  corresponding  with  their  inferior  efficacy.  This  circum- 
stance should  cause  their  rejection  from  the  shops ;  as  the  inequality  in  power  of 
the  two  portions  of  the  plant  would  lead  to  uncertainty  in  the  result,  when  they 
are  both  employed. 

The  roots  are  sometimes  mixed  with  those  of  other  plants,  particularly  of  a  small 
vine  which  twines  round  the  stem  of  the  Spigelia.  These  are  long,  slender,  crooked, 
yellowish,  thickly  set  with  short  capillary  fibres,  and  much  smaller  and  lighter-colored 
than  the  pinkroot.  They  should  be  separated  before  the  latter  is  used.  It  is  said 
to  be  adulterated  with  a  product  called  in  the  markets  East  Tennessee  pinkroot, 
the  botanical  origin  of  which  is  unknown.  (J..  J.  P.,  1875,  p.  134.)  The  activity 
of  spigelia  is  somewhat  diminished  by  time. 

Medical  Properties  and  Uses.  Pinkroot  is  generally  considered  among  the 
most  powerful  anthelmintics.  In  the  ordinary  dose  it  usually  produces  little  sensi- 
ble eflfect  on  the  system ;  more  largely  given  it  acts  as  a  cathartic,  though  unequal 
and  uncertain  in  its  operation  ;  in  overdoses  it  excites  the  circulation,  and  determines 
to  the  brain,  giving  rise  to  vertigo,  dimness  of  vision,  dilated  pupils,  spasms  of  the 
facial  muscles,  and  sometimes  even  to  general  convulsions.  Spasmodic  movements 
of  the  eyelids  have  been  observed  among  the  most  common  attendants  of  its  narcotic 
action.  The  death  of  two  children,  who  expired  in  convulsions,  was  attributed  by 
Dr.  Chalmers  to  the  influence  of  spigelia.  The  narcotic  effects  are  said  to  be  less 
apt  to  occur  when  the  medicine  purges,  and  to  be  altogether  obviated  by  combining 
it  with  cathartics.  The  danger  irom  its  employment  cannot  be  great ;  as  it  is  in 
very  general  use  in  the  United  States,  both  in  regular  and  domestic  practice,  and 
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we  never  hear  at  present  of  serious  consequences.  Its  effects  upon  the  nervous 
system  have  been  erroneously  conjectured  to  depend  on  other  roots  sometimes  mixed 
with  the  genuine.  The  vermifuge  properties  of  spigelia  were  first  learned  from  the 
Cherokee  Indians.  They  were  made  known  to  the  medical  profession  by  Drs.  Lining, 
Garden,  and  Chalmers,  of  South  Carolina. 

It  may  be  given  in  substance  or  infusion.  The  dose  of  the  powdered  root,  for  a 
child  three  or  four  years  old,  is  from  ten  to  twenty  grains  (0'G5-l-3  Gm.),  for  an 
adult  from  one  to  two  drachms  (3-9-7 "8  Gm.),  to  be  repeated  morning  and  evening 
for  several  days  successively,  and  then  followed  by  a  brisk  cathartic.  The  practice 
of  preceding  its  use  by  an  emetic  has  been  generally  abandoned.  It  is  frequently 
given  in  combination  with  calomel.  The  infusion,  however,  is  a  more  common  form 
of  administration.  It  may  be  made  by  infusing  half  a  troyounce  of  the  root  in  a 
pint  of  boiling  water.  It  is  usually  combined  with  senna  or  some  other  cathartic, 
to  insure  its  action  on  the  bowels.  A  preparation  generally  kept  in  the  shops,  and 
much  prescribed  by  physicians,  under  the  name  of  worm  tea,  consists  of  pinkroot, 
senna,  manna,  and  savine,  mixed  together,  in  various  proportions,  to  suit  the  views 
of  different  individuals.    Spigelia  is  also  very  often  given  in  the  form  of  fluid  extract. 

Off.  Frep.  Extractum  Spigeliae  Fluidum,  U.  S. 

SPIRITUS.     SpirUs. 

(spir'i-tCs.) 

Alcoolats,  Fr.;  Geiste,  G. 

Spirits,  as  the  term  is  here  used,  are  alcoholic  solutions  of  volatile  principles  for- 
merly in  general  procured  by  distillation,  but  now  frequently  prepared  by  simply 
dissolving  the  volatile  principle  in  alcohol  or  diluted  alcohol.  The  distilled  spirits 
are  prepared  chiefly  from  aromatic  vegetable  substances,  the  essential  oils  of  which 
rise  with  the  vapor  of  alcohol,  and  condense  with  it  in  the  receiver.  Some  of  the 
oils,  however,  will  not  rise  at  the  temperature  of  boiling  alcohol,  but  may  be  distilled 
with  water.  In  this  case,  it  is  necessary  to  employ  diluted  alcohol  or  proof  spirit, 
with  the  water  of  which  the  oil  comes  over  in  the  latter  part  of  the  process.  As 
the  proof  spirit  of  commerce  is  often  impregnated  with  foreign  matters,  which 
give  it  an  unpleasant  flavor,  it  is  better  to  use  alcohol  which  has  been  carefully  rec- 
tified, and  to  dilute  it  with  the  due  proportion  of  water,  as  directed  by  the  U.  S. 
Pharmacopoeia.  In  preparing  the  spirits,  care  should  be  taken  to  avoid  the  color 
and  empyreumatic  flavor  arising  from  the  decomposition  of  the  vegetable  matter  by 
heat.  Sufficient  water  must,  therefore,  be  added  to  cover  the  vegetable  matter  after 
the  alcohol  shall  have  been  distilled ;  and,  as  a  general  rule,  the  heat  should  be 
applied  by  means  of  a  water-bath,  or  of  steam.  The  aromatic  should  be  macerated 
for  some  days  with  the  alcohol,  before  being  submitted  to  distillation ;  as  the  oil, 
being  thus  dissolved,  rises  more  readily  with  the  spirituous  vapor  than  when  con- 
fined in  the  vegetable  tissue. 

The  aromatic  spirits  are  used  chiefly  to  impart  a  pleasant  odor  and  taste  to  mix- 
tures, and  to  correct  the  nauseating  and  griping  effects  of  other  medicines.  They 
serve  also  as  carminatives  in  flatulent  colic,  and  agreeable  stimulants  in  debility  of 
the  stomach. 

There  have  been  four  additions  to  this  class  in  the  revision  of  the  U.  S.  P.  1880 
— Spiritus  jEfheris,  Spiritus  Aurantii,  Spiritus  Gaultherix,  and  Spiritus  Odoratus. 

SPIRITUS  iETHERIS.  U.  S.,  Br.    Spirit  of  Ether. 

(SPIR'I-TUS  ^'THE-RIS— e'the-rls.) 

Spiritus  TEthereus,  s.  Liquor  Anodynus  Mineralis  Hoffmanni,  P.G.;  Ether  hydrique  (sulfurique) 
alcoolisc,  Liqueur  anodine  d'Hoirmann,  Fr.;  lloffmann'sche  Tropfen,  G. 

"  Ether,  thirti/  parts  [or  four  fluidounces]  ;  Alcohol,  seventy  parts  [or  eight  and  a 
half  fluidounces].  To  make  one  hundred  parts  [or  twelve  and  a  half  fluidounces]. 
Mix  them."  U.  S. 

"  Take  of  Ether  ten  flnidonnces  ;  Rectified  Spirit  one  pint  [Imperial  measure]. 
Mix.     The  specific  gravity  0809."  Br. 
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This  preparation  is  merely  ether,  dilated  with  twice  its  volume  of  alcohol.  It  is 
a  new  officinal.  The  corresponding  preparation  of  the  German  Pharmacopoeia  con- 
tains less  ether ;  being  made  of  1  part  of  ether  to  3  parts  of  alcohol,  both  by  weight. 
Prepared  with  materials  of  proper  strength,  its  sp.  gr.  is  0-809.  Br.  Its  medical 
properties  are  similar  to  those  of  ether.  The  dose  is  from  one  to  three  fluidrachms 
(3-75-11-25  C.c),  given  with  a  sufficient  quantity  of  sweetened  water. 

Off.  Prep.  Tinctura  Lobeliae  JEtherea,  Br. 

SPIRITUS  uETHERIS  COMPOSITUS.  U.S.      Qmpound  SpirU  of 
Hher.     Hoffmann's  Anodyne. 

(SPIB'I-TCS  .S'THE-KIS  COM-PO§'l-TC3.) 
Liqneur  nerrine  de  Bang,  Fr.:  Zusatnmengesetzter  ^therweingeist,  G, 
"Stronger  Ether,  thirty  parts  [or  half  a  pint];  Alcohol,  sixty -seven  parts  [or 
one  pint]  ;  Ethereal  Oil,  three  parts  [or  five  fluidrachms],  To  make  one  hundred 
parts.     Mix  them."'  U.  S. 

This  preparation  is  an  alcoholic  solution  of  ether,  impregnated  with  heavy  oil  of 
wine.  In  the  formula,  determinate  quantities  of  ether,  alcohol,  and  oil  are  taken, 
the  ether  having  half  the  volume  of  the  alcohol.  In  the  last  revision  of  the  British 
Pharmacopoeia,  this  preparation  was  omitted ;  unfortunately,  we  think,  as  there  is 
scarcely  a  doubt  that  the  influence  of  the  ether,  as  a  composing  medicine  in  nervotis 
disorder,  is  much  increa.sed  by  the  oil  of  wine. 

Compound  spirit  of  ether  is  a  colorless  volatile  liquid,  having  a  burning,  slightly 
sweetish  taste,  and  the  peculiar  odor  of  ethereal  oil.  If  it  has  an  empyreumatic 
odor,  it  has  been  badly  prepared.  Its  sp.  gr.  is  0-815,  according  to  the  U.  S. 
PharmacofKBia  of  1870  ;  the  present  officinal  preparation  contains  a  little  less  oil  of 
wine.  When  pure,  it  is  wholly  volatilized  by  heat,  and  devoid  of  acid  reaction. 
It  becomes  milky  on  being  mixed  with  water,  owing  to  the  precipitation  of  the 
ethereal  oil ;  but  this  change  does  not  prove  its  goodness,  as  the  same  property  may 
be  given  to  the  spirit  of  ether  by  the  addition  of  various  fixed  oils.  This  sophisti- 
cation may  be  detected  by  mixing  the  suspected  preparation  with  water,  drawing  a 
piece  of  paper  over  the  surface  of  the  liquid  to  absorb  the  oily  globules,  and  expos- 
ing the  paper  to  heat.  If  the  globules  are  fixed  oil,  the  greasy  stain  will  remain ; 
if  ethereal  oil,  the  stain  will  disappear.  When  fixed  oils  are  used  to  adulterate  this 
preparation,  the  milkiness  is  generally  too  great,  and  not  like  the  translucent, 
leaden  milkiness  of  the  genuine  article.  (Dr.  Squibb.)  "  It  gives  only  a  slight 
cloudiness  with  chloride  of  barium.  W^hen  a  few  drops  are  burned  on  glass  or 
porcelain,  there  is  no  visible  residue,  but  the  surface  will  be  left  with  an  acid  taste 
and  reaction.  A  pint  of  water,  by  the  admixture  of  forty  drops,  is  rendered  slightly 
opalescent."  C.  S.  1870. 

It  is  much  to  be  regretted  that  our  manufacturing  chemists  do  not  follow  the 
Pharmacopoeia  in  making  Hofi"mann's  anodyne.  In  rectifying  crude  ether,  the  dis- 
tillation is  continued  as  long  as  the  ether  comes  over  of  the  proper  specific  gravity ; 
after  which,  the  manufacturer  has  been  in  the  habit  of  changing  the  receiver,  and 
obtaining  an  additional  distillate,  consisting  of  ether  and  alcohol,  impregnated  with 
a  little  ethereal  oil.  Now  it  is  this  second  distillate,  variously  modified  by  the  ad- 
dition of  alcohol,  ether,  or  water,  so  as  to  make  it  conform  in  taste,  smell,  opales- 
cence, etc.,  to  a  standard  preparation,  kept  by  the  manufacturer,  that  is  sold  as  Hoff- 
mann's anodyne.  Nothing  could  be  more  uncertain  in  its  results  than  a  proceeding 
like  this ;  and  we  cannot  be  surprised  that  the  medicine,  as  obtained  from  different 
apothecaries,  varies  very  much  in  properties,  and  often  disappoints  the  expectations 
of  the  physician.  The  chief  excase  for  the  departure  from  the  officinal  directions  is 
the  costliness  of  the  ethereal  oil ;  but  were  this  much  greater  than  it  really  is,  the 
excuse  would^not  be  valid  ;  and  it  cannot  be  justified,  on  any  principle  of  morality, 
to  sell  under  the  officinal  title  a  preparation  which  has  no  claim  to  it  whatever. 

Medical  Properties.     This  preparation  is  intended  as  a  substitute  for  the  anodyne 
liquor  of  Hoflinann,  which  it  closely  resembles  when  properly  prepared.     In  ad- 
dition to  the  stimulating  and  antispasmodic  qualities  of  the  ether  which  it  contains,  it 
possesses  anodyne  properties,  highly  useful  in  nervous  irritation,  and  in  want  of  sleep 
85 
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from  this  cause.  These  additional  virtues  are  probably  derived  from  the  officinal 
oil  of  wine,  which  is  a  more  important  substance  than  is  generally  supposed.  Mr. 
Brande  believes  that  the  only  effect  of  it,  in  the  preparation  under  notice,  is  to  alter 
the  flavor  of  the  ether.  In  this  opinion  he  is  certainly  in  error.  The  late  Drs. 
Physick  and  Dewees  of  this  city  found  the  officinal  oil  of  wine,  dissolved  in  alcohol, 
very  efficacious  in  certain  disturbed  states  of  the  system,  as  a  tranquillizing  and 
anodyne  remedy.  Such  indeed  are  the  generally  admitted  effects  of  Hoffmann's 
anodyne,  when  made  with  a  due  admixture  of  the  ethereal  oil.  This  preparation  is 
on  many  occasions  a  useful  adjunct  to  laudanum,  to  prevent  the  nausea  which  is 
excited  by  the  latter  in  certain  habits.  The  dose  is  from  thirty  minims  to  one  or 
two  fluidrachms  (l'0-3'75  or  7'5  C.c),  given  in  water  sweetened  with  sugar. 

SPIRITUS  ^THERIS  NITROSI.  U.S.,  Br.     Spirit  of  Mirous  Ether, 

(SPIR'I-TUS  ^'THE-RlS  NI-TRO'SI.) 

"  An  alcoholic  solution  of  Ethyl  Nitrite  [C^H-.NO, ;  75.— C^H.0,N03 ;  75],  con- 
taining 5  per  cent,  of  the  crude  Ether."    [/.  S. 

Spiritus  Nitri  Dulois,  Br.,-  Sweet  Spirit  of  Nitre;  Spiritus  Nitrico  aethereus ;  Ether  azoteux 
alcoolise,  Liqueur  anodine  nitreuse,  Fr.;  Versiisster  Salpetergeist,  G. 

"  Nitric  Acid,  nine  parts  [or  four  and  a  half  ounces  av.]  ;  Sulphuric  Acid,  seven 
parts  [or  three  and  a  half  ounces  av.]  ;  Alcohol,  Distilled  Water,  each,  a  sufficient 
quantify.  Add  the  Sulphuric  Acid  gradually  to  thirtt/-one  parts  [^or  e\<j!:hteen  fluid- 
ounces]  of  Alcohol.  When  the  mixture  has  cooled,  transfer  it  to  a  tubulated  re- 
tort connected  with  a  well-cooled  condenser,  to  which  a  receiver,  surrounded  by 
broken  ice,  is  connected  air-tight,  and  which  is  further  connected,  by  means  of  a 
glass  tube,  with  a  small  vial  containing  water,  the  end  of  the  tube  dipping  into  the 
latter.  Now  add  the  Nitric  Acid  to  the  contents  of  the  retort,  and,  having  intro- 
duced a  thermometer  through  the  tubulure,  heat  rapidly,  by  means  of  a  water-bath, 
until  strong  reaction  occurs  and  the  temperature  reaches  80°  C.  (176°  F.).  Con- 
tinue the  distillation  at  that  temperature,  and  not  exceeding  82°  C.  (180°  F.),  until 
the  reaction  ceases.  Disconnect  the  receiver,  and  immediately  pour  the  distillate 
into  a  flask  containing  sixteen  parts  [or  half  a  pint]  of  ice-cold  Distilled  Water. 
Close  the  flask  and  agitate  the  contents  repeatedly,  keeping  down  the  temperature 
by  immersing  the  flask  occasionally  in  ice  water.  Then  separate  the  ethereal  layer 
and  mix  it  immediately  with  nineteen  times  its  weight  of  alcohol.  Keep  the  prod- 
uct in  small,  glass-stoppered  vials,  in  a  dark  place,  remote  from  lights  or  fire."  If.  S. 

"  Take  of  Nitric  Acid  three  fliddounces  [Imperial  measure]  ;  Sulphuric  Acid  two 
Jluidoimces  [Imp.  meas.]  ;  Copper,  in  fine  wire  (about  No.  25),  two  ounces  [avoir- 
dupois] ;  Rectified  Spirit  a  sufficiency.  To  one  pint  of  the  Spirit  add  gradually 
the  Sulphuric  Acid,  stirring  them  together ;  then  add  in  the  same  way,  two  and  a 
half  fluidounces  of  the  Nitric  Acid.  Put  the  mixture  into  a  retort  or  other  suita- 
ble apparatus,  into  which  the  Copper  has  been  introduced,  and  to  which  a  ther- 
mometer is  fitted.  Attach  now  an  efficient  condenser,  and  applying  a  gentle  heat, 
let  the  Spirit  distil  at  a  temperature  commencing  at  170°,  and  rising  to  175°,  but 
not  exceeding  180°,  until  twelve  fluidounces  have  passed  over  and  been  collected 
in  a  bottle  kept  cool,  if  necessary,  with  ice-cold  water ;  then  withdraw  the  heat, 
and  having  allowed  the  contents  of  the  retort  to  cool,  introduce  the  remaining  half- 
ounce  of  Nitric  Acid,  and  resume  the  distillation  as  Ijefore,  until  the  distilled  prod- 
uct has  been  increased  to  15  fluidounces.  IMix  this  with  two  pints  of  the  Rectified 
Spirit,  or  as  much  as  will  make  the  product  correspond  to  the  tests  of  specific 
gravity  and  percentage  of  ether  separated  by  chloride  of  calcium.  Preserve  it  in 
well-closed  vessels."  Br. 

The  officinal  spirit  of  nitrous  ether  is  a  mixture  of  nitrous  ether  or  ethyl  nitrite, 
CgHjNOj,  and  alcohol  (rectified  spirit).  Nitrous  ether  is  always  generated  by  the 
reaction  of  nitric  acid  with  alcohol ;  and  it  matters  not  whether  tlie  alcohol  be 
mixed  with  nitric  acid  directly,  or  with  the  materials  for  generating  it,  namely, 
nitre  and  sulphuric  acid.  In  the  U.  S.  Pharmacopoeia  of  1850  the  requisite  nitric 
acid  was  obtained  by  using  the  materials  for  generating  it,  namely,  nitrate  of  potas- 
sium and  sulphuric  acid ;  for  details  of  the  process,  see  U.  S.  D.,  14th  ed.,  p.  1445. 
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In  the  1860  U.  S.  process,  which  was  modelled  after  the  plan  of  Dr.  Squibb,  the 
nitric  acid  and  alcohol  were  directly  mixed  in  a  retort  containing  pieces  of  glass  to 
facilitate  ebullition  and  prevent  concussion,  and  arrangements  were  made  for  apply- 
ing heat  by  means  of  a  water-bath,  so  that  it  might  be  diminished  when  necessary 
to  repress  the  violence  of  the  reaction,  and  increased  when  this  required  invigora- 
tion.  The  liquid  condensed  in  the  receiver  was  mixed  with  carbonate  of  potassium, 
and  again  distilled  in  order  to  free  it  from  the  acid  which  had  come  over  with  the 
nitrous  ether,  and,  being  too  strong  with  ether  to  meet  the  purposes  required,  was 
diluted  with  alcohol,  and  thus  brought  to  the  state  of  spirit  of  nitrous  ether.  It  was 
a  great  improvement  over  the  formula  of  earlier  Pharmacopoeias,  and  had  the  merit 
of  insuring  a  preparation  of  definite  strength.  But  in  the  Pharmacopoeia  of  1870 
the  British  process  was  substituted  as  even  better  than  it. 

The  present  U.  S.  process  differs  from  those  formerly  officinal  in  several  particu- 
lars. Copper  is  no  longer  used.  The  use  of  this  metal  originated  with  Prof  Red- 
wood, under  the  impression  that  the  nitrous  radical  was  liberated  by  and  enabled  to 
unite  more  readily  with  the  ethyl  of  the  alqohol,  to  form  ethyl  nitrite.  Our  expe- 
rience is  that  upon  the  small  scale  the  copper  served  a  useful  purpose  in  controlling 
and  moderating  the  reaction,  but  excellent  results  have  been  obtained  by  substitut- 
ing broken  glass,  and  we  have  obtained  quite  as  large  a  yield  of  the  peculiar  ether 
when  the  copper  was  omitted.  The  nitric  acid  is  now  not  added  in  two  portions, 
but  the  whole  quantity  is  mixed  with  the  sulphuric  acid  and  alcohol  at  first.  This 
Ls  an  improvement,  in  our  opinion.  The  greatest  change  is,  however,  in  purifying 
the  distillate  by  agitating  it  with  ice-cold  distilled  water,  separating  the  ethereal  layer 
and  mixing  it  with  alcohol,  so  that  the  finished  product  shall  contain  5  per  cent, 
by  weight  of  the  crude  ethyl  nitrite.  It  is  very  doubtful,  in  our  opinion,  whether 
anything  is  removed  by  the  agitation  with  cold  water  excepting  some  of  the  alcohol. 
As  aldehyd  and  hydrocyanic  acid  are  both  soluble  in  ethyl  nitrite,  and  as  alcohol  must 
be  added  subsequently,  the  advantage  of  the  separation  of  the  nitrous  ether  in  this 
way  is  not  very  apparent,  and  when  it  is  considered  that  ethyl  nitrite  is  soluble  in 
water  and  more  soluble  in  alcohol,  considerable  of  the  most  valuable  portion  of  the 
distillate  must  be  wasted  by  being  dissolved  in  the  cold  water,  A  thoroughly  effective 
method  of  separating  ethyl  nitrite  from  its  solution  in  alcohol  and  water  is  yet  to  be 
discovered.  Some  manufacturers  agitate  the  distillate  with  a  saturated  solution  of 
calcium  chloride  to  separate  the  nitrite  of  ethyl,  and  the  British  Pharmacopoeia 
uses  this  method  as  a  test.  The  most  that  can  be  said  for  the  process  of  separation 
adopted  at  the  last  revision  is,  that  the  amount  of  crude  ethyl  nitrite  present  in  the 
finished  preparation  is  approximately  determined.  R.  F.  Fairthorne  has  prepared 
Spirit  of  Nitrous  Ether  without  the  use  of  a'  retort  or  still.  (A.  J.  P.,  1880,  p.  7.) 

The  present  British  formula  rejects  the  nitrite  of  sodium  formerly  used,  but  re- 
tains the  principle  of  presenting  the  ingredients  to  each  other  in  the  form  in  which 
they  are  to  exist  in  the  spirit  when  produced  ;  the  ether  resulting  from  the  action 
of  sulphuric  acid  on  alcohol,  and  the  nitrous  acid  from  that  of  the  copper  on  the 
nitric  acid,  uniting  to  form  nitrous  ether,  which,  having  been  distilled  over,  is 
then  brought  to  the  state  of  spirit  of  nitrous  ether  by  admixture  with  about  three 
volumes  of  alcohol.  The  Br.  process  proved,  in  practice,  so  satisfactory  as  to  have 
been  adopted  into  the  U.  S.  Pharmacopoeia  of  1870.  Prof.  Attfield  says  that  "  the 
junior  students  were  always  able  to  make  a  satisfactory  preparation  by  following 
the  directions  of  that  formula."  (P.  J.  Tr.,  Sept.  1868,  p.  156.)  Mr.  Alfred  E. 
Tanner  states  that  he  has  never  been  able  to  obtain  more  than  eleven  instead  of  fif- 
teen fluidounces  of  distillate,  and  that  the  strength  of  the  preparation  is  not  suffi- 
cient to  answer  the  British  officinal  tests.  He  further  affirms  that  the  sweet  spirit 
of  nitre  sent  out  by  most  British  wholesale  manufacturers  does  not  come  up  to  the 
officinal  standard,  but  contains  only  5  per  cent,  of  nitrous  ether,  and  that  the  prepa- 
ration keeps  best  when  about  this  strength.  (P.  J.  Tr.,  Dec.  1870,  p.  463.) 

Theory  of  the  Production  of  Nitrous  Ether,  etc.  One  mol.  of  nitric  acid, 
by  reactins  with  one  mol.  of  alcohol,  forms  one  mol.  of  nitrous  acid,  one  mol.  of 
nhleht/d,  and  one  mol.  of  water.  Thus  HN03+C,HsO=  HNO,  -f  C,H,0  + 
ll.fi.     The  nitrous  acid,  as  soon  as  formed,  reacts  with  a  second  mol.  of  alcohol,  so 
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as  to  form  one  mol.  of  nitrous  ether  or  ethyl  nitrite,  with  separation  of  one  mol.  of 
water,  according  to  the  reaction  :  C^Hj.OH  +  HNO^  =  C.H^NO,  +  H^O.  It 
has,  however,  been  shown  by  Dr.  Golding  Bird  that,  when  an  excess  of  alcohol  is 
used,  saccharic  acid  is  first  formed,  and  that,  when  the  formation  of  the  nitrous 
ether  has  nearly  ceased,  aldehyd  appears  in  the  distilled  product,  and  simultaneously 
oxalic  acid  in  the  contents  of  the  retort,  before  which  time  the  latter  cannot  be  dis- 
covered. All  these  products  result  from  the  oxidizing  action  of  the  nitric  acid  upon 
the  alcohol,  increasing  the  proportion  of  oxygen  in  the  substances  formed,  either  by 
removing  the  hydrogen,  or  by  abstracting  this  element  and  adding  oxygen  at  the 
same  time. 

In  the  process  of  the  British  Pharmacopoeia  the  nitric  acid  is  converted  into 
nitrous  acid  by  the  reducing  action  of  metallic  copper  and  sulphuric  acid,  the  re- 
action being :  HNO3  +  Cu  +  H,SO,  =  HNO,  +  CuSO,  -f  H,0.  The  nitrous 
acid  now  reacts  with  the  alcohol  as  in  the  previous  reaction,  so  as  to  produce  the  ni- 
trous ether.    The  object  of  using  the  sulphuric  acid  is  to  economize  the  nitric  acid. 

Properties  of  Ethyl  Nitrite.  Puve  ethyl  nitrite  is  pale  yellow,  has  the  smell 
of  apples  and  Hungary  wine,  boils  at  18°  C.  (644°  F.),  and  has  the  sp.  gr.  0-900 
at  15-5°  C.  The  density  of  its  vapor  is  2-627.  Litmus  is  not  affected  by  it.  When 
it  is  mixed  with  an  alcoholic  solution  of  potassa,  hyponitrite  of  potassium  and  alco- 
hol are  formed,  without  producing  a  brown  color,  showing  the  absence  of  aldehyd. 
It  is  soluble  in  48  parts  of  water,  and  in  all  proportions  in  alcohol  or  rectified  spirit. 
It  is  highly  inflammable,  and  burns  with  a  white  flame  without  residue.  The  im- 
pure ether,  as  formerly  obtained  by  the  Edinburgh  and  Dublin  processes  for  subse- 
quent dilution  to  form  sweet  spirit  of  nitre,  boiled  at  21-1°  C.  (70°  F.),  and  had 
the  density  of  0-886  at  4-4°  C.  (40°  F.).  The  specific  gravity  assigned  to  it  by 
the  Edinburgh  College  was  0-899.  Mixed  with  an  alcoholic  solution  of  potassa,  it 
became  dark  brown,  with  production  of  aldehyd  resin.  This  discoloration  showed 
the  presence  of  aldehyd.  When  kept,  it  became  acid  in  a  short  time,  as  shown  by 
litmus  ;  and  nitric  oxide  was  given  off,  which  often  caused  the  bursting  of  the  bottle. 
Its  tendency  to  become  acid  was  rendered  greater  by  the  action  of  the  air,  and  de- 
pended on  the  absorption  of  oxygen  by  the  aldehyd,  which  thereby  became  acetic 
acid.  Mr.  Harvey,  of  Leeds,  has  suggested  the  use  of  pure  crystals  of  bicarbonate 
of  potassium  in  a  bottle  in  order  to  prevent  the  development  of  an  acid  reaction. 
Dr.  J.  C.  Rademacher  has  found  that  the  crystals  after  a  time  are  partially  converted 
into  a  nitrate.  {A.  J.  P.,  xlii.  106.)  These  facts  evince  the  propriety  of  preserving 
this  ether  in  small,  strong  bottles,  kept  full  and  in  a  cool  place.  Nitrous  ether  is 
formed  by  the  combination  of  one  mol.  of  nitrous  acid  and  one  of  ethyl,  and  its 
formula  is  C^Hj.NO^.  It  was,  therefore,  improperly  called  nitric  ether.  Considered 
as  a  salt,  its  proper  name  is  nitrite  0/ ethyl.  In  its  pure  and  concentrated  state  it 
is  never  used  in  medicine.* 

Properties  of  Spirit  of  Nitrous  Ether.  This  is  "  a  clear,  mobile,  volatile  and 
inflammable  liquid,  of  a  pale  straw-color,  inclining  slightly  to  green,  a  fragrant, 
ethereal  odor,  free  from  pungency,  and  a  sharp,  burning  taste.  Sp.  gr.  0-823  to 
0-825.     It  slightly  reddens  litmus  paper,  but  should  not  effervesce  when  a  crystal 

*  Nitrite  of  Ethyl.  Mr.  J.  Williams  recommends  the  preparation  of  this  liquid  by  slowly  pass- 
ing nitrous  acid  gas,  evolved  by  acting  with  nitric  acid  upon  starch,  into  strong  alcohol  kept  as  cool 
as  possible.  When  the  gas  ceases  to  be  absorbed,  the  liquid  is  distilled  at  a  very  gentle  tempera- 
ture, and  the  vapors  passed  first  through  a  small  empty  flask  and  then  through  one  containing  a 
little  water,  in  which  all  the  alcohol,  free  acid,  and  most  of  the  aldehyd  are  retained ;  the  vapors 
are  now  passed  over  a  strong  solvation  of  potassa  contained  in  a  third  flask,  whereby  the  remaining 
aldehyd  is  absorbed,  and  the  gaseous  nitrous  ether  may  then  be  condensed  in  a  tube  placed  in  a 
freezing  mixture,  which  must  afterwards  be  hermetically  sealed,  or,  preferably,  conducted  into  a 
known  weight  of  absolute  alcohol,  the  increase  in  weight  indicating  pure  nitrous  ether.  This  solu- 
tion, if  containing  50  per  cent,  of  the  ether,  has  the  sp.  gr.  -860  ;  if  25  per  cent.,  -824,  and  if  10 
per  cent.,  -810  sp.  gr.  If  treated  with  twice  the  bulk  of  saturated  solution  of  calcium  chloride, 
they  separate  respectively  48,  2'.^,  and  5  per  cent,  of  oily  liquid  by  measure ;  a  5  per  cent,  solution 
separates  only  a  very  thin  oily  film.  The  mixing  of  the  two  liquids  must  be  effected  slowly  and 
with  care,  to  avoid  loss  of  ether  in  consequence  of  the  rise  in  temperature;  a  stream  of  cold  water 
should  be  kcj)t  constantly  running  over  the  tube,  and  even  then  some  loss  of  the  very  volatile  ether 
is  probably  incurred.  The  5  per  cent,  solution  appears  to  represent  the  best  samples  of  sweet  spirit 
of  nitro  obtainable  in  London.  {A.  J.  P.,  Jan.  1878.) 
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of  bicarbonate  of  potassium  is  dropped  into  it."  IT.  S.  It  keeps  well  in  half-pint 
bottles,  securely  stopped  with  waxed  glass  stoppers,  and  covered  with  dark  paper ; 
as  Dr.  Squibb  proved  by  examining  some  bottles  thus  put  up,  after  the  lapse  of  two 
years ;  when  exposed  it  is  apt  to  become  acid  with  age.  Sweet  spirit  of  nitre  mixes 
with  water  and  alcohol  in  all  proportions.  It  is  very  inflammable,  and  burns  with  a 
whitish  flame.  The  Br.  Pharmacopoeia  states,  in  regard  to  its  own  preparation, 
that,  "  when  agitated  with  solution  of  sulphate  of  iron  and  a  few  drops  of  sulphuric 
acid,  it  becomes  deep  olive-brown  or  black ;"  and  that  "  if  it  be  agitated  with  twice 
its  volume  of  saturated  solution  of  chloride  of  calcium  in  a  closed  tube,  two  per  cent, 
of  its  original  volume  will  separate  in  the  form  of  nitrous  ether  and  rise  to  the  sur- 
face of  the  mixture."  Br.  This  indicates  a  strength  about  one-half  that  of  the 
U.  S.  spirit.  Nitrous  ether  has  been  proposed  as  a  test  for  several  alkaloids,  but  Prof. 
Maisch  has  shown  that  the  reactions  occur  only  with  old  specimens,  and  are  due  to 
the  acetic  acid  which  has  been  developed  in  it.   {A.  J.  P.,  xlv.  67.) 

Imparities  and  Tests.  Sweet  spirit  of  nitre  is  never  quite  free  from  aldehyd  ; 
and,  if  the  distillation  be  too  long  continued,  it  is  apt  to  contain  a  good  deal  of  this 
substance,  which  afterwards  becomes  acetic  acid  by  absorbing  oxygen.  The  change 
goes  on  rapidly  if  the  preparation  be  insecurely  kept.  Aldehyd,  if  in  considerable 
proportion,  may  be  detected  by  imparting  a  pungent  odor  and  acrid  flavor,  and  by 
the  preparation  assuming  a  brown  tint  on  the  addition  of  a  weak  solution  of  potassa, 
owing  to  the  formation  of  aldehyd  resin.  The  potassa  test,  with  the  best  specimens, 
produces  a  straw-yellow  tint  within  twelve  hours.  "  When  mixed  with  half  its  vol- 
ume of  solution  of  potassa,  previously  diluted  with  an  equal  volume  of  water,  it 
assumes  a  yellow  color,  which  slightly  deepens  without  becoming  brown,  in  twelve 
hours."  U.  S.  Another  test  for  aldehyd,  less  reliable,  is  the  addition  of  an  equal 
volume  of  sulphuric  acid  to  the  sweet  spirit  of  nitre.  If  the  sample  be  good,  the 
change  of  color  will  be  slight,  and  the  mixture  will  be  considerably  viscid ;  but  if 
it  contain  much  aldehyd,  it  will  become  dark-colored.  If  water  or  spirit  be  present 
in  undue  proportion,  the  viscidity  will  be  less.  {Phillips.)  Acetic  acid,  as  well  as 
other  acids  (usually  nitrogen  acids)  that  may  happen  to  be  present,  may  be  discov- 
ered by  the  taste,  by  their  acting  on  litmus  strongly,  and  by  their  decomposing  the 
alkaline  carbonates  or  bicarbonates  with  efi"ervescence.  Nitrogen  acids  are  known 
by  coloring  blue  a  piece  of  paper  previously  dipped  into  tincture  of  guaiac.  These 
acids  operate  injuriously  by  their  chemical  reactions  with  other  substances,  when 
spirit  of  nitre  is  prescribed  in  mixtures.  Thus,  they  liberate  iodine  from  iodide  of 
potassium,  gradually  decolorize  compound  infusion  of  rose,  and  in  the  compound 
mixture  of  iron,  hasten  the  conversion  of  ferrous  oxide  into  ferric  oxide.  To  obvi- 
ate these  effects,  Mr.  Harvey,  of  Leeds,  keeps  sweet  spirit  of  nitre  standing  on  crys- 
tals of  bicarbonate  of  potassium,  and  states  that,  if  the  preparation  be  of  full  strength, 
no  appreciable  portion  of  the  alkali  will  be  dissolved.  (P.  J.  Tr.,  Jan.  1842.) 
When  acid  sweet  spirit  of  nitre  is  rectified  from  calcined  magnesia,  it  becomes  acid 
again  in  a  short  time ;  but,  according  to  M.  Klauer,  when  rectified  from  neutral 
tartrate  of  potassium,  it  continues  unchanged  for  months.  A  deep  olive  color  with 
ferrous  sulphate  shows  the  presence  of  a  nitrogen  oxide  or  acid. 

According  to  Mr.  Bastick,  sweet  spirit  of  nitre  contains  about  one-fifth  of  one  per 
cent,  of  anhydrous  hydrocyanic  acid,  when  made  from  nitrous  ether,  formed  by  im- 
pregnating alcohol  with  nitrous  acid,  evolved  by  the  action  of  starch  on  nitric  acid, 
according  to  the  process  of  Liebig.  In  making  sweet  spirit  of  nitre  on  a  large  scale, 
Dr.  Squibb  found  that  hydrocyanic  acid  vapors  were  produced  if  the  heat  happened 
to  rise  too  high,  and  the  ether  ceased  to  be  formed.  Recently  Dr.  Schoor  and  G.  B. 
Schmidt  found  that,  after  a  careful  distillation,  hydrocyanic  acid  could  be  detected  in 
the  residue  left  in  the  retort  to  the  amount  of  0977  per  cent.,  whilst  the  distillate 
contained  but  an  insignificant  trace.  (Pharm.  Zeitun^,  No.  37;  N.  R.,  Sept.  1880.) 

Alcohol  and  water  are  often  fraudulently  added  to  sweet  spirit  of  nitre.  These 
additions  are  diflBcult  to  detect.  The  officinal  tests  are  as  follows.  "  A  portion  of 
the  Spirit,  in  a  test-tube  half  filled  with  it,  plunged  into  water  heated  to  63*  C. 
(145-4:°  F.),  and  held  there  until  it  has  acquired  that  temperature,  should  boil  dis- 
tinctly on  the  addition  of  a  few  small  pieces  of  glass.    If  10  Gm.  of  Spirit  of  Nitrous 
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Ether  be  macerated  with  1-5  Gm.  of  potassa  for  twelve  hours,  with  occasional  agita- 
tion, the  mixture  theu  diluted  in  a  beaker  with  an  equal  volume  of  water,  and  set 
aside  until  the  odor  of  alcohol  has  disappeared,  then  slightly  acidulated  with  diluted 
sulphuric  acid,  and  a  solution  of  0"335  Gm.  of  permanganate  of  potassium  gradually 
added,  the  color  of  the  whole  of  this  solution  should  be  discharged  (presence  of  at 
least  4  per  cent,  of  real  ethyl  nitrite)."  U.  S.  The  officinal  quantitative  test  is  that 
of  Kellstrom  (^Farmaceutisk  Tijdschrift ;  A.  J.  P.,  Dec.  1880).  Nitrite  of  potas- 
sium is  formed  in  the  first  place  by  the  decomposition  of  the  ethyl  nitrite ;  this  in 
turn  is  decomposed  by  the  sulphuric  acid,  and  the  quantity  of  the  nitrous  radical 
present  is  shown  by  the  amount  of  permanganate  of  potassium  which  it  will  deox- 
idize. When  in  undue  proportion,  alcohol  and  water  may  be  detected  in  the 
British  preparation,  as  stated  before,  by  agitating  it  with  twice  its  volume  of 
a  saturated  solution  of  chloride  of  calcium.  Specific  gravity  is  no  criterion  of  the 
quality  of  the  preparation  as  obtained  by  any  formula.  The  addition  of  water 
will  raise  its  density ;  and  the  same  effect  will  be  produced  by  adding  nitrous  ether. 
A  high  density,  in  connection  with  deficient  ethereal  qualities,  would  of  course  indi- 
cate free  acids,  or  an  excess  of  water,  or  both.  A  specific  gravity  lower  than  the 
U.  S.  and  Br.  standard  would  show  the  presence  of  alcohol,  either  stronger  than  it 
should  be,  or  in  too  large  a  proportion. 

The  fraudulent  dilution  of  sweet  spirit  of  nitre  with  alcohol  and  water  is  a  great 
evil,  considering  its  extensive  use  and  valuable  remedial  properties.  Water  is  inju- 
rious, not  merely  as  a  diluent,  but  as  the  most  efficient  promoter  of  chemical  changes.  In 
commerce  this  valuable  medicine  is  usually  found  variously  diluted  with  twice,  thrice, 
and  even  four  times  its  weight  of  alcohol  and  water.  In  this  way  its  ether  strength  is 
often  reduced  to  less  than  half  what  it  should  be.  Dr.  Squibb  examined  six  sam- 
ples of  sweet  spirit  of  nitre,  five  of  which  were  obtained  from  respectable  wholesale 
druggists;  and  of  these  one  sample  contained  316  per  cent,  of  nitrous  ether,  four 
between  one  and  two  per  cent.,  and  one  under  one  per  cent. ;  while  a  standard  prepa- 
ration, made  according  to  the  U.  S.  Pharmacopoeia,  contained  at  least  4-3  per  cent. 

Medical  Properties  and  Uses.  Sweet  spirit  of  nitre  is  diaphoretic,  diuretic, 
and  antispasmodic.  It  is  deservedly  much  esteemed  as  a  medicine,  and  is  extensively 
employed  in  febrile  affections,  either  alone  or  in  conjunction  with  tartar  emetic,  for 
the  purpose  of  promoting  the  secretions,  especially  those  of  sweat  and  urine.  It 
often  proves  a  grateful  stimulus  to  the  stomach,  relieving  nausea  and  removing  flat- 
ulence, and* not  unfrequently  quiets  restlessness  and  promotes  sleep.  It  is  especially 
selected  in  cases  in  which  the  tendency  is  asthenic.  Oo  account  of  its  tendency 
to  the  kidneys,  it  is  often  conjoined  with  other  diuretics,  such  as  squill,  digitalis, 
acetate  of  potassium,  nitre,  etc.,  for  the  purpose  of  promoting  their  action  in  drop- 
sical complaints.  Dr.  Duncan,  of  Edinburgh,  praised  a  combination  of  it  with  a 
small  proportion  of  aromatic  spirit  of  ammonia,  as  eminently  diaphoretic  and  diu- 
retic, and  well  suited  to  certain  states  of  febrile  disease.  The  dose  is  from  thirty 
minims  to  afluidrachm  (1-9-3-75  C.c),  every  two  or  three  hours,  mixed  with  a  por- 
tion of  water.     When  used  as  a  diuretic,  it  should  be  given  in  larger  doses. 

When  the  vapor  of  sweet  spirit  of  nitre  is  inhaled,  it  produces,  according  to  Mr. 
D.  R.  Brown,  of  Edinburgh,  among  other  symptoms,  a  leaden-purple  color  of  the 
lips,  mouth,  hands,  etc.,  and  extreme  muscular  debility,  enduring  for  hours.  In  his 
own  case,  these  symptoms  were  unaccompanied  with  the  slightest  effect  on  the  brain  ; 
but  in  others  the  effects  were  diflerent,  headache  being  invariably  produced.  {F.  J. 
Tr.,  March,  1857,  p.  456  )  These  symptoms  indicate  that  the  nitrite  of  ethyl  has 
at  least  some  of  the  physiological  activities  common  to  the  nitrites. 

Of.  Frep.  Mistura  Glycyrrhiza3  Composita,  U.  S. 

SPIRITUS  AMMONI.F..  U.S.     Spirit  of  Ammonia. 

(SPIR'I-TUS  AM-MO'NI-^.) 

"  An  alcoholic  solution  of  Ammonia  [NH3 ;  17. — NH3 ;  17],  containing  10  per 
cent.,  by  weight,  of  the  gas."    JJ.  S. 

Liquor  Ammonii  Caustici  Spirituosus,  P.G.;  Spiritus  Ammoniaci  Caustic!  Dzondii;  Alcoolfi 
d'Ammoniaque,  Liqueur  d'Ammoniaque  vineuse,  Fr.;  Weingeistige  AmmoniakflUssigkeit,  0. 
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"  Stronger  Water  of  Ammonia,  forty-five  parts  [or  eight  fluidoances]  ;  Alcohol, 
recently  distilled,  and  which  has  been  kept  in  glass  vessels,  a  sufficient  quantity. 
Pour  the  Stronger  Water  of  Ammonia  into  a  flask  connected  with  a  well-cooled 
receiver,  into  which  eighty  parts  [or  one  pint]  of  Alcohol  are  introduced.  Heat 
the  flask  carefully,  and  very  gradually,  to  a  temperature  not  exceeding  60°  C.  (140* 
F.),  and  maintain  it  at  that  temperature  for  about  ten  minutes.  Then  disconnect 
the  receiver,  and,  having  ascertained  the  ammoniacal  strength  of  the  contents  by 
means  of  the  volumetric  solution  of  oxalic  acid,  add  enough  Alcohol  to  make  the 
product  contain  ten  per  cent,  of  Ammonia.  Keep  the  product  in  glass-stoppered 
bottles,  in  a  cool  place."    I/.  S. 

Spirit  of  ammonia  is  now  oflScinal  in  the  U.  S.  Pharmacopoeia  only ;  the  British 
Pharmacopoeia  not  having  adopted  it.  It  is  a  solution  of  caustic  ammonia  in  alcohol. 
As  prepared  by  the  U.  S.  process  of  1850,  the  ammoniacal  gas  was  received  in  the 
alcohol  and  condensed  by  it ;  and  the  proportions  of  the  ingredients  were  so  ad- 
justed as  to  give  a  preparation  containing  between  10  and  11  per  cent,  of  ammonia, 
and  capable  of  saturating  about  30  per  cent,  of  officinal  sulphuric  acid.  Accord- 
ingly it  agreed,  as  it  was  intended  it  should,  in  ammoniacal  strength,  with  the  U.  S. 
Liquor  Ammonise.  Its  sp.  gr.  was  0-831,  or  thereabouts.  But,  in  the  officinal 
process  of  1870,  the  materials  for  the  generation  of  ammonia  were  mixed  with  a 
large  proportion  of  water,  the  vapor  of  which  came  over  to  some  extent  with  the 
gas  and  was  condensed  along  with  it.  The  resulting  spirit  was,  therefore,  some- 
what diluted  with  water,  and  to  an  indefinite  extent,  so  that  the  preparation  had 
no  precise  sp.  gr. ;  and,  though  the  whole  amount  obtained  contained  all  the  ammonia 
generated,  no  accurate  criterion  of  its  relative  strength  could  be  made.  This  fault 
has  been  remedied  in  the  present  officinal  process  by  substituting  stronger  water  of 
ammonia  for  the  chloride  of  ammonium,  water,  and  lime,  and  not  permitting  the 
temperature  to  rise  above  60°  C.  (140°  F.).  In  addition  to  this,  the  amount  of 
ammonia  present  is  determined  by  volumetric  assay,  and  it  contains  the  same  quan- 
tity of  ammonia  that  is  present  in  water  of  ammonia, — i.e.,  10  per  cent.  Alcohol 
which  has  been  kept  in  the  cask  for  a  long  time  will  be  discolored  when  the 
gaseous  ammonia  is  passed  into  it. 

Properties.  The  spirit  of  ammonia,  formerly  called  ammoniated  alcohol,  is  "a 
colorless  liquid,  having  a  strong  odor  of  ammonia,  and  a  sp.  gr.  of  about  0  810. 
When  diluted  with  water,  it  .should  respond  to  the  tests  and  reactions  mentioned 
under  Water  of  Ammonia.  (See  Aqua  Ammonise.)  8-5  Gm.  Spirit  of  Ammonia, 
diluted  with  distilled  water,  should  require,  for  complete  neutralization,  50"  C.c.  of 
the  volumetric  solution  of  oxalic  acid."  C  S.  When  good,  it  does  not  effervesce 
with  dilute  hydrochloric  acid ;  but  if  old,  or  carelessly  kept,  it  is  apt  to  be  partially 
carbonated,  as  shown  by  this  test.  It,  however,  absorbs  carbonic  acid  more  slowly 
than  Liquor  Ammonise. 

Medical  Properties  and  Uses.  Spirit  of  ammonia  is  stimulant  and  antispas- 
modic, and  is  given  in  hysteria,  flatulent  colic,  and  nervous  debility.  It  is.  how- 
ever, little  used  internally;  the  aromatic  spirit,  which  is  pleasanter  and  has  similar 
proj)erties,  being  preferred.  The  dose  is  from  ten  to  thirty  drops  (0-6— 1-9  C.c.)  in 
a  wineglassful  (7'5  C.c.)  of  water.  Spirit  of  ammonia  dissolves  resins,  gum-resins, 
camphor,  and  the  volatile  oils,  and  is  a  very  convenient  addition  to  spirituous  lini- 
ments intended  to  produce  a  rubefacient  effect.  Not  more  than  one  part  of  the 
spirit  should,  as  a  general  rule,  be  added  to  six  or  eight  parts,  by  measure,  of  the 
liniment.     It  enters  into  no  officinal  preparation. 

SPIRITUS  AMMOXI^  AROMATICUS.  U.S.,  Br.  Aromatic  Spirit 

of  Ammonia. 

(SPIB'I-TCS  AM-Miyxi-i  XK-O-MXT'I-CUS.) 
Alcoolat  ammoniacal  aromatique,  Fr.;  Aroinatischer  Ammoniakgeist,  G. 

"  Carbonate  of  Ammonium,  forty  parts  [or  five  hundred  grains]  ;  Water  of 
Ammonia,  one  hundred  parts  [or  twenty-two  fluidrachms]  ;  Oil  of  Lemon,  ticelve 
parts  [or  two  and  a  half  fluidrachms]  ;  Oil  of  Lavender  Flowers,  one  part  [or  twelve 
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minims] ;  Oil  of  Pimenta,  one  part  [or  ten  minims] ;  Alcohol,  recently  distilled 
and  which  has  been  kept  in  glass  vessels,  seven  hundred  parts  [or  twenty-two  fluid- 
ounces]  ;  Difttilled  Water,  a  suficient  quantity,  To  make  one  thousand  parts  [or  two 
pints].  To  the  Water  of  Ammonia,  contained  in  a  flask  [or  bottle'},  add  one  hun- 
dred and  forty  parts  [or  four  fluidounces]  of  Distilled  Water  and  afterward,  the 
Carbonate  of  Ammonium  reduced  to  a  moderately  fine  powder.  Close  the  flavsk  [or 
bottle]  and  agitate  the  contents  until  the  Carbonate  is  dissolved.  Weigh  the  Alco- 
hol in  a  tared  flask  of  suitable  capacity  [or  pour  twenty-two  fluidounces  in  a  bottle], 
add  the  oils,  then  gradually  add  the  solution  of  Carbonate  of  Ammonium,  and  after- 
ward enough  Distilled  Water  to  make  the  product  weigh  one  thousand  parts  [or 
measure  two  pints].  Lastly,  filter  the  liquid,  through  paper,  in  a  well-covered  funnel. 
Keep  the  product  in  glass  stoppered  bottles,  in  a  cool  place."    U.  S. 

"Take  of  Carbonate  of  Ammonia  eight  ounces  [avoirdupois]  ;  Strong  Solution  of 
Ammox\\2i  four  fluidounces  ;  Volatile  Oil  of  l^ntmeg  four  fluidrachms ;  Oil  of 
Lemon  six  fluidrachms  ;  Rectified  STpirit  six  pints  [Imperial  measure]  ;  Water  three 
pints  [Imp.  meas.].     Mix  and  distil  seven  pints  [Imp.  meas.].    Sp.  gr.  0-870."  Br. 

In  both  of  these  formulas  carbonate  of  ammonium  and  uncombined  ammonia  are 
used  ;  but  they  diffier  in  the  relative  proportion  of  the  materials  and  the  mode  of 
conducting  the  process.  The  U.  S.  spirit  is  a  mere  solution  of  the  ingredients  in 
alcohol  diluted  with  a  small  proportion  of  water ;  while  the  British  contains  such 
and  so  much  of  the  ingredients  as  may  rise  in  distillation,  and  be  condensed  with 
the  seven  pints  of  spirit  that  result.  The  former  is  of  definite  strength,  the  latter 
more  or  less  indefinite,  as  a  portion  of  the  materials  must  be  left  behind.  The 
present  preparation  diflFers  from  that  formerly  ofl&cinal,  in  the  substitution  of  oil 
of  pimenta  for  oil  of  nutmeg,  which  is  an  improvement,  and  the  use  of  alcohol  re- 
cently distilled  and  which  has  been  kept  in  glass  vessels,  to  avoid  discoloration. 
The  translucent  officinal  carbonate  of  ammonium,  which  is  a  mixture  of  bicarbonate 
and  carbamate,  does  not  dissolve  in  alcohol ;  the  bicarbonate  precipitates,  and  the  car- 
bamate dissolves.  The  object  of  the  addition  of  free  ammonia  in  the  officinal  processes 
is  to  convert  the  insoluble  bicarbonate  into  the  carbamate.  The  effloresced  carbonate 
of  ammonium  of  the  shops  having  parted  with  some  of  its  ammonia  is  a  bicarbonate  ; 
hence  when  it  is  used,  unless  more  than  the  officinal  proportion  of  the  water  of  am- 
monia is  added,  some  of  the  ammonia  salt  remains  as  the  precipitate  of  the  bicarbo- 
nate of  ammonium,  and  the  difficulty  of  precipitation  which  so  many  pharmacists 
complain  of  is  thus  explained.  It  is  officinally  described  as  "  a  nearly  colorless 
liquid  when  freshly  prepared,  gradually  acquiring  a  slightly  darker  tint,  of  an  aro- 
matic, pungent,  ammoniacal  odor,  and  having  a  sp.  gr.  of  about  0*885."  U.  S.  The 
sp.  gr.  of  the  Br.  preparation  is  0-870. 

Medical  Properties  and  Uses.  Aromatic  spirit  of  ammonia  is  fitted  to  fulfil 
the  same  indications  as  the  simple  spirit,  but  is  much  more  used  on  account  of  its 
grateful  taste  and  smell.  It  is  advantageously  employed  as  a  stimulant  antacid  in 
sick  headache.  The  dose  of  the  U.  S.  spirit  is  from  thirty  drops  to  a  fluidrachm 
(l"9-3'75  C.c),  sufficiently  diluted  with  water.  Aromatic  .«;pirit  of  ammonia  may 
be  usefully  added  to  aperient  draughts,  to  render  them  less  ofi'ensive  to  the  stomach  ; 
but  care  must  be  taken  not  to  mix  it  with  incompatible  substances ;  most  of  the 
ammonia  contained  in  it  is  probably  in  the  state  of  the  carbamate,  which  is  converted 
into  the  carbonate  upon  the  addition  of  water. 

Off.  Frep.  Tinctura  Guaiaci  Ammoniata ;  Tinctura  Valerianae  Ammoniata. 

SPIRITUS  AMMONIiE   FCETIDUS.  Br.     Fetid  Sphit  of  Ammonia. 

(SPIR'l-Tt?S  AM-MO'NI-^  FCET'I-DUS— ftt'g-dQ8.) 
Aleoolat  ammoniacal  fStide,  Essence  antihysterique,  Fr.;  Ammoniakalischer  Stinkasantgeist,  G. 
"  Take  of  Assafoetida  one  ounce  and  a  half  [avoirdupois]  ;  Strong  Solution  of 
Ammonia  two  fluidounces  [Imperial  measure]  ;  Rectified  Spirit  a  sufficiency.  Break 
the  Assafoetida  into  small  pieces  and  macerate  it  in  a  closed  vessel,  in  fifteen  fluid- 
ounces  of  the  Spirit,  for  twenty-four  hours,  then  distil  off  the  Spirit,  mix  the  prod- 
uct with  the  Solution  of  Ammonia,  and  add  sufficient  Rectified  Spirit  to  make  one 
pint  [Imp.  meas.]."  Br. 
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This  is  an  alcoholic  solution  of  the  volatile  oil  of  asafetida  mixed  with  strong 
water  of  ammonia,  and  is  an  energetic  nervous  stimulant  and  antacid,  adapted  to  cer- 
tain hysterical  conditions  associated  with  gastric  weakness  and  acidity.  It  is  one 
of  the  preparations  formerly  recognized  by  the  British  Colleges,  and  taken  up  again 
after  having  been  dropped  from  the  first  Br.- Pharmacopoeia.  The  dose  is  from  thirty 
minims  to  a  fluidrachm  (1-9-3-75  C.c),  to  be  largely  diluted  when  administered. 

SPIRITUS  AXISI.  U.S.     Spirit  of  Anise. 

(SPIB'I-TUS  A-xi'si.) 

Essentia  Anisi,  Br.;  Essence  of  Anise :  Alcoolat  d'Anis,  />.,-  Anisgeist,  G. 

"  Oil  of  Anise,  ten  parts  [or  two  fluidounces]  ;  Alcohol,  ninety  parts  [or  twenty- 
two  fluidounces],  To  make  (me  hundred  parts  [or  twenty-four  fluidounces].  Mix 
them."   U.  S. 

In  the  preparation  of  its  Essence  the  British  Pharmacopoeia  directs  one  Jluidmince 
of  the  Oil  to  four  fluidounces  of  Rectified  Spirit.  The  strength  of  this  spirit  has 
been  increased  about  50  per  cent,  in  the  revision  of  the  U.  S.  P.  1880. 

The  dose  of  the  U.  S.  spirit,  as  a  stomachic  and  carminative,  is  one  or  two  fluid- 
drachms  (3-75-7'5  C.c),  that  of  the  Br.  essence  one-fourth  as  much. 

SPIRITUS  ARMORACIJE  COMPOSITUS.  Br.     Compound  Spirit 

of  Horseradish. 

(SPIK'l-TfS  AR-MC>-RA'Cr-^  CgM-PCJ§'l-TC3.) 
Esprit  de  Raifort  composee,  Alcoolat  antiscorbutique,  Fr.;  Meerrettiggeist,  G. 

"  Take  of  Horseradish  Boot,  scraped,  Bitter  Orange  Peel,  cut  small  and  braised, 
of  each,  twenty  ounces  [avoirdupois]  ;  Nutmeg,  bruised,  half  an  ounce  [avoird.] ; 
Proof  Spirit  one  gallon  [Imperial  measure]  ;  Water  tico  pints  [Imp.  meas.].  Mix, 
and  distil  a  gallon  [Imp.  meas.]  with  a  moderate  heat."  Br. 

This  may  be  used  advantageously  as  an  addition  to  diuretic  remedies,  in  dropsy 
attended  with  debility,  especially  in  the  case  of  drunkards.  The  dose  is  from  one 
to  four  fluidrachms  (3-75-15  C.c). 

SPIRITUS  AURAXTII.  U.S.    Spirit  of  Orange. 

(SPIR'I-TUS  Ar-RiX"TI-i— aw-rin'shg-r.) 

Alcoolat  d'Huile  d'Oranges,  Fr.;  Pomeranzengeist,  G. 

"  Oil  of  Orange  Peel,  six  parts  [or  one  fluidounce]  ;  Alcohol,  ninety  four  parts 
[or  one  pint],  To  make  one  hundred  parts  [or  seventeen  fluidounces].  Mix  them." 
U.S. 

This  is  a  new  oflBcinal.  There  seemed  very  little  necessity  for  its  introduction, 
because  of  the  adoption  of  the  tincture  of  sweet  orange  peel,  which  is  identical  in 
properties,  although  not  so  strong  as  the  spirit.  It  will  serve  a  useful  purpose, 
however,  as  a  means  of  preserving  the  oil.  (See  Oleum  Aurantii.)  It  is  an  excellent 
solution  for  flavoring  purposes  when  the  stimulant  effect  of  the  alcohol  is  desired. 

SPIRITUS  CAJUPUTI.  Br.    Spirit  of  Cajuput. 

(SPIB'I-TCS  CAJ-U-PU'Ti.) 

Alcool6  de  Cajeput,  Fr.;  Cajaputgeist,  G. 

"  Take  of  Oil  of  Cajuput  one  fluidounce  ;  Rectified  Spirit  forty-nxne  fluidounces. 
Dissolve."  Br. 

For  an  account  of  the  medical  properties  and  uses  of  oil  of  cajeput,  of  which  this 
is  simply  an  alcoholic  solution,  see  Oleum  Cajuputi.  The  dose  of  this  spirit,  which 
has  only  one-fifth  of  the  strength  of  the  Br.  spirit  of  1864,  is  from  30  minims  to  a 
fluidrachm  (1  •9-3-75  C.c). 

SPIRITUS  CAMPHORS.  U.  S.,  Br.     Spirit  of  Camphor. 

(SPIR'I-TUS  CAM'PHO-B^L) 
Tinctnra  Camphorse,  U.  S.  1850;  Tincture  of  Camphor;  Alcohol  Camphoratua;  Spiritns  Cam- 
phoratus,  P.G.;  Esprit  de  Camphre,  Alcool  camphr^,  Fr.;  Kampferspiritus,  G. 

"  Camphor,  ten  parts  [or  three  ounces  av.]  ;  Alcohol,  seventy  parts  [or  twenty- 
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five  fluidounces]  ;  Water,  twenty  parts  [or  six  fluidounces],  To  make  one  hundred 
parts  [or  about  two  pints].  Dissolve  the  Camphor  ia  the  Alcohol,  add  the  Water, 
and  filter  through  paper."  U.  S. 

"  Take  of  Camphor  one  ounce  [avoirdupois]  ;  Rectified  Spirit  nine  fluidounces. 
Dissolve."  Br. 

The  present  oflBcinal  spirit  differs  from  that  of  1870  in  containing  about  25  per 
cent,  less  camphor.  The  addition  of  water  to  the  solution  is  by  no  means  a  practical 
improvement,  in  view  of  the  extensive  employment  of  the  preparation  in  liniments 
containing  chloroform,  oils,  etc.,  in  which,  of  course,  it  will  now  be  frequently  immis- 
cible without  producing  turbidity.  This  spirit  is  used  chiefly  as  an  anodyne  em- 
brocation in  rheumatic  and  gouty  pains,  chilblains,  and  the  inflammation  resulting 
from  sprains  and  bruises.  M.  Nelaton  employed  it,  in  the  Clinical  Hospital  of  Paris, 
in  the  dressing  of  open  wounds,  by  compresses,  lotion,  or  fomentation.  {Ann.  de 
Therap.,  1865,  p.  129.)  It  may  also  be  employed  internally,  due  regard  being  paid 
to  the  stimulant  properties  of  the  alcohol.  The  camphor  is  precipitated  by  the  addi- 
tion of  water,  but  may  be  suspended  by  the  intervention  of  sugar.  The  dose  is 
from  five  drops  to  a  fluidrachm  (0-3-3'75  C.c),  first  added  to  sugar,  and  then  mixed 
with  water. 

SPIRITUS  CHLOROFORMI.  U.S.,  Br.     Spint  of  Chloroform. 

(SPIB'I-TUS  CHLO-BO-FOR'MI.) 
Alcoole  de  Chloroforme,  Fr.;  Chloroformspiritus,  G. 

"  Purified  Chloroform,  ten  parts  [or  one  fluidounce]  ;  Alcohol  ninety  parts  [or 
one  pint].  To  make  one  hundred  parts  [or  seventeen  fluidounces].  Mix  them."  U.  S. 

"Take  of  Chloroform  one  fluidounce  ;  Rectified  Spirit  nineteen  fluidounces.  Dis- 
solve.    Sp.  gr.  0-871."  Br. 

The  chloroform  strength  of  this  preparation  was  reduced  at  the  last  U.  S.  revision, 
so  that  now  the  spirit  of  chloroform  is  about  half  the  strength  of  that  officinal  in  1870. 
The  only  advantage  in  the  change  is  that  the  preparation  is  now  more  in  accord  with 
the  British  spirit.  Solution  of  chloroform  in  alcohol  in  variable  proportions  was  at  one 
time  erroneously  called  chloric  ether,  and  was  used  as  a  respiratory  anaesthetic  agent 
in  the  place  of  chloroform,  under  the  impression  that  it  would  be  safer,  the  stimu- 
lant properties  of  the  alcohol  obviating  the  sedative  action  of  the  chloroform.  It  is 
at  present,  however,  little  used  in  this  way ;  practitioners  who  employ  chloroform, 
and  yet  wish  to  guard  against  its  depressing  effects,  preferring  ether  to  alcohol  as  the 
corrigent.  The  spirit  of  chloroform  is  a  convenient  form  for  internal  exhibition,  as 
it  is  more  readily  incorporated  in  mixtures  than  chloroform  itself.  The  dose  will 
now  have  to  be  doubled,  and  is  from  ten  to  sixty  minims  (0-6-3-75  C.c.) ;  in  which 
quantity  the  action  of  the  alcohol  would  be  noticeable.* 

SPIRITUS  CINNAMOMI.  U.S.     SpirU  of  Cinnamon. 

(SPIR'I-TUS  CIN-NA-MO'Mi.) 
Alcoole  de  Cannelle,  Fr.;  Zimmtspiritus,  G, 

"  Oil  of  Cinnamon,   ten  parts  [or  one  fluidounce]  ;  Alcohol,  ninety  parts  [or 

*  Alcoholic  Solution  of  Chloroform.  A  preparation  for  inhalation,  composed  of  one-third  pure 
chloroform  and  two-thirds  nearly  absolute  akohol,  was  recommended  by  Dr.  Warren,  under  the 
name  of  strouf/  chloric  ether.  Dr.  Snow  has  since  employed  a  similar  mixture,  using  equal  parts 
of  chloroform  and  alcohol.  The  mixture,  made  in  the  proportion  adopted  by  Dr.  Snow,  is  com- 
mended by  M.  Robert  as  the  best  ariassthetic  agent  yet  proposed.  As  the  name  chloric  ether  was 
originally  applied  by  the  late  Dr.  T.  Thomson,  of  Glasgow,  to  the  Dutch  liquid,  it  would  be  well 
to  abandon  the  same  appellation  to  designate  chloroform,  or  its  mixture  with  alcohol.  A  correct 
name  for  the  latter  would  be  alcoholic  solution  of  chloroform,  or  tincture  of  chloroform.  Dr.  AVarren 
used  his  preparation  in  fifty  cases  with  success,  and  considered  it  safer  than  chloroform,  and  more 
agreeable  than  ether.  Further  observation  is  required  to  determine  the  value  of  "strong  chlorio 
ether"  as  an  anaesthetic.  The  alcohol  may  prove  useful  by  obviating,  through  its  stimulant  prop- 
erties, the  depressing  influence  of  the  chloroform;  and  ether  has  been  occasionally  mixed  wirh 
chloroform,  with  the  same  view.  The  preparation,  sold  in  London  and  elsewhere  under  the  name 
of  "chloric  ether,"  is  a  weak  tincture  of  chloroform  of  variable  quality,  containing  at  most  but 
16  or  18  per  cent,  of  chloroform,  and  sometimes  not  more  than  5  or  6  per  cent. 
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twelve  flaidounces],  To  make  ane  hundred  parts  [or  thirteen  fluidounces].     Mix 
them."  U.S. 

The  spirit  of  cinnamon  is  an  agreeable  aromatic  cordial,  and  may  be  given  in  de- 
bility of  the  stomach  in  the  dose  of  from  ten  to  twenty  drops  (06-1 -25  C.c). 

SPIRITUS  FRUMENTI.  U.S.     Whisky. 

(SPIK'I-TCS  FBU-MEX'TI.) 

"  An  alcoholic  liquid,  obtained  by  the  distillation  of  fermented  grain  (usually  com, 
wheat,  or  rye),  and  at  least  two  years  old."  Za  S. 

Eiiu  de  Vie  de  Grains,  Fr.;  Kornbranntwein,  G. 

The  term  whisky  is  said  to  have  been  first  applied  to  the  spirit  obtained  from 
barley,  in  the  Highlands  of  Scotland,  and  to  signify  water  in  the  language  of  the 
people  of  that  region.  (^Reess  Cyclopstdia.^  In  the  strict  sense  of  the  word,  as  at 
present  understood,  and  as  officinally  defined,  it  belongs  to  the  distilled  spirit  from 
different  grains,  including  Indian  corn,  wheat,  rye,  and  barley.  The  whi-sky  of 
this  country  is  generally  made  from  corn  or  rye.  The  term,  however,  is  sometimes 
extended  to  other  forms  of  ardent  spirit ;  and  that  resulting  from  the  distillation  of 
cider  is  frequently  designated  as  apple  whishy. 

In  the  preparation  of  whisky,  the  infusion  of  rye  or  other  grain  is  first  made  to 
undergo  fermentation,  by  which  the  saccharine  matter  and  indirectly  the  starch  are 
converted  into  alcohol.  In  this  state  the  liquid  is  called  the  wash.  This  is  sub- 
mitted to  distillation,  and  the  product  is  denominated  loic  wines.  By  a  second  dis- 
tillation it  becomes  purer  and  stronger,  and  now  takes  the  name  of  raw  corn  spirit 
or  whisky.  Sometimes,  we  are  informed,  it  is  submitted  to  a  third  distillation,  in 
order  still  further  to  purify  it.  By  time  certain  chemical  changes  take  place  by 
which  the  natural  impurities  contained  in  the  liquor  are  destroyed,  and  the  whisky 
becomes  mellowed,  losing  the  disagreeable  odor  and  taste  which  it  is  apt  to  have 
when  first  distilled. 

There  are  volatile  principles  naturally  existing  in  the  grains,  which  accompany  the 
liquor  in  all  its  changes,  and  give  their  characteristic  flavor  to  the  resulting  spirit. 
These  can  scarcely  be  considered  as  impurities.  But  there  are  others,  produced 
during  the  process  of  fermentation,  which  serve  seriously  to  contaminate  the  product. 
Among  these  is  fusel  oil  or  grain  oil  (amylic  alcohol),  which  is  offensive  both  to  the 
smell  and  taste,  and  from  which  it  is  very  desirable  that  the  spirit  should  be  freed 
as  far  as  possible.  As  this  oil  has  a  considerably  higher  boiling  point  than  ethylic 
or  common  alcohol,  or  even  water,  it  is  mainly  left  behind  if  the  distillation  be  not 
carried  too  far ;  yet  portions  still  rise,  and  to  a  certain  extent  impregnate  the  spirit. 
Minute  proportions  of  acetic  and  butyric  acids  are  often  present  in  whir-ky,  and 
valerianic  acid  has  been  detected.  (^A.  J.  P.,  1859,  p.  573.)*  According  to  Dr. 
A.  A.  Hayes,  of  Boston,  all  new  spirits,  prepared  with  copper  stills,  are  liable  to  be 
adulterated  with  that  metal,  which,  however,  is,  he  thinks,  deposited  in  the  process 
of  ripening,  which  they  undergo  by  time.  (Am.  Journ.  Sci.  Arts,  July,  1861.) 

Properties.  Whisky,  when  recently  prepared,  is  nearly  colorless;  but,  wheni 
kept  in  casks,  it  gradually  acquires  a  brownish  color,  which  deepens  with  time ;  and 
hence  it  may  be  found  of  various  shades,  from  a  slight  yellowish  brown  tint  to  the 
dark  brown  of  brandy.  Its  taste  and  smell,  when  mellow  by  age,  though  peculiar, 
are  not  disagreeable.  According  to  the  Pharmacopoeia,  "  whisky  has  an  amber 
color,  a  distinctive  taste  and  odor,  and  a  sp.  gr.  not  above  0930,  nor  below  0-917, 
corresponding  approximately  with  an  alcoholic  strength  of  44  to  50  per  cent,  by 
weight,  or  50  to  58  per  cent,  by  volume.  If  100  C.c.  of  "Whisky  be  very  slowly 
evaporated  in  a  weighed  capsule,  on  a  water-bath,  the  last  portions  volatilized  should 
not  have  a  harsh  or  disagreeable  odor  (abs.  of  more  than  traces  of  fusel  oil  from 
grain  or  potato  spirit).  The  residue,  fully  dried  at  100°  C.  (212°  F.),  should  weigh 
not  more  0-250  Gm.,  equivalent  to  0*25  per  cent.  (abs.  of  an  undue  amount  of  solids). 
This  residue  should  have  no  sweet  or  distinctly  spicy  taste  (abs.  of  added  sugar,  gly- 

*  Fusel  oil  may  be  detected  by  agitating  ether  with  the  suspected  liquor,  adding  water  and  allow- 
ing to  stand;  the  ether  with  the  oil,  if  any  be  present,  will  rise  to  the  top,  and  may  be  decanted, 
and  allowed  to  evaporate  spontaneyusly,  when  the  oil  will  be  left  behind. 


1356  Spiritu8  Gaultheriee. — Spiritus  Lavandulse.  part  i. 

cerin,  or  spices).  It  should  nearly  all  dissolve  in  10  C.c.  of  cold  water,  forming  a 
solution  which  is  colored  light  green  by  a  dilute  solution  of  ferric  chloride  (traces 
of  oak  tannin  from  casks).  100  C.c.  of  Whisky  should  be  rendered  distinctly  alka- 
line to  litmus  by  2  C.c.  of  the  volumetric  solution  of  soda  (abs.  of  an  undue  amount 
of  free  acid)."  IT.  S. 

It  was  introduced  into  the  Pharmacopoeia  as  a  cheap  substitute  for  brandy,  and 
may  be  employed  for  all  the  purposes  which  that  spirit  is  capable  of  fulfilling.  In- 
deed, it  is  preferable  as  a  medicinal  agent  to  brandy  such  as  is  now  generally  sold  in 
our  markets ;  since  it  can  always  be  obtained  of  good  quality.  It  is  also  used  as  an 
antiseptic  dressing  for  wounds,  ulcers,  etc. 

SPIRITUS  GAULTHERI^.  U.  S.     Spirit  of  Gaulthena. 

(SPIB'I-TUS  GAUL-THE'RI-^.) 

"  Oil  of  Gaultheria,  ^/treejoar^s  [or  one  hundred  and  sixty  minims]  ;  Alcohol, 
ninety  seven  parts  [or  one  pint],  To  make  one  hundred  parts  [or  about  one  pint]. 
Mix  them."  U.S. 

This  is  a  new  officinal  spirit.  A  solution  of  the  oil  in  alcohol  in  varying  pro- 
portions has  been  used  frequently  in  many  parts  of  our  country,  and  authoritative 
recognition  was  demanded.  It  will  be  most  largely  used  for  imparting  flavor  to  pre- 
scriptions.    The  dose  is  from  ten  to  twenty  minims  (06  to  VZh  C.c). 

SPIRITUS  JUNIPERI.  V.S.,  Br.    Spirit  of  Juniper. 

(SPIR'I-TUS  Jt-NIP'E-Bi.) 

Alcoolat  (Esprit)  de  GeniSvre,  Fi-.;  Wachholderspiritus,  G. 

"  Oil  of  Juniper,  three  parts  [or  two  hundred  and  twenty-four  minims]  ;  Alcohol, 
ninety  seven  parts  [or  one  pint].  To  make  one  hundred  parts  [or  about  one  pint]. 
Mix  them."  U.S.  . 

"  Take  of  Oil  of  Juniper  one  Jluidounce  ;  Rectified  S^^irit  forty-nine  Jluidounces. 
Dissolve."  Br. 

This  spirit  is  used  chiefly  as  an  addition  to  diuretic  infusions.  It  is  about  33  per 
cent,  stroncjer  than  the  spirit  formerly  officinal.  The  dose  is  from  thirty  to  sixty 
minims  (1-9-3-75  C.c). 

Off.  Prep.  Mistura  Creasoti,  Br. 

SPIRITUS  JUNIPERI   COMPOSITUS.  U.  S.     Compound  SpirU  of 

Juniper. 
(sp!e'i-tus  ju-nip'e-ri  com-p6§'i-t0s.) 

"  Oil  of  Juniper,  ten  parts  [or  twenty  minims]  ;  Oil  of  Caraway,  one  part  [or 
two  minims]  ;  Oil  of  Fennel,  one  part  [or  two  minims]  ;  Alcohol,  three  thousand 
parts  [or  one  pint]  ;  Water,  a  sufficient  quantity,  To  make  five  thousand  parts  [or 
one  and  a  half  pints].  Dissolve  the  Oils  in  the  Alcohol,  and  gradually  add  enough 
Water  to  make  the  product  weigh  five  thousand  parts  [or  measure  one  and  a  half 
pints]."  U.S. 

This  spirit  is  a  useful  addition  to  diuretic  infusions  and  mixtures  in  debilitated 
cases  of  dropsy.  It  corresponds  very  closely  with  Holland  gin.  The  dose  is  from 
two  to  four  fluidrachms  (7"5-15  C.c). 

SPIRITUS  LAVANDULA.  U.  S.,  Br.     Spint  of  Lavender. 

(SPIE'I-TUS  LA-VAN'DU-L^.) 

Alcoolat  (Esprit,  Eau)  de  Lavande.  Fr.;  Lavandelspiritus,  G. 

"  Oil  of  Lavender  Flowers,  three  parts  [or  half  a  fluidounce] ;  Alcohol,  ninety- 
seven  parts  [or  one  pint].  To  make  one  hundred  parts  [or  about  one  pint].  Mix 
them."  U.S. 

"  Take  of  Oil  of  Lavender  one  fluidounce  ;  Rectified  Spirit  forty-nine  fluidounces. 
Dissolve."  Br. 

Spirit  of  Lavender  is  used  chiefly  as  a  perfume,  and  as  an  ingredient  in  other 
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preparations.  The  oflScinal  spirit  is  about  33  per  cent,  stronger  than  the  spirit  of 
the  U.  S.  P.  1870.  The  perfume  asuallj  sold  under  the  name  of  lavender  icater  is 
not  a  distilled  spirit,  but  an  alcoholic  solution  of  the  oil,  with  the  addition  of  other 
odorous  substances.  The  following  is  given  by  Mr.  Brande  as  one  of  the  most  ap- 
proved recipes  for  preparing  it.  "  Take  of  rectified  spirit  five  gallons,  essential  oil 
of  lavender  twenty  ounces,  essential  oil  of  bergamot  five  ounces,  essence  of  amber- 
gris [made  by  digesting  one  drachm  of  ambergris  and  eight  grains  of  musk  in  half 
a  pint  of  alcohol]  half  an  ounce.  Mix."  The  Br.  spirit  is  of  one-fifth  of  the 
strength  of  the  preparation  of  tlie  Pharmacopoeia  of  1864.  The  dose  may  be  from 
thirty  minims  to  a  fluidrachm  (1-9-3-75  C.c). 
Off.  Prep.  Mistura  Ferri  Composita,  U.  S. 

SPIRITUS  LIMONIS.  ZJ./S.     Spirit  of  Lemm.     \_Essmce  of  Lemm.'] 

(SPIK'I-TCS  LI-M0'NI8.) 
Alcoolat  (Esprit)  de  Citrons,  Fr.;  Citronenessenz,  G. 

"  Oil  of  Lemon,  six  parts  [or  one  fluidounce]  ;  Lemon  Peel,  freshly  grated,  _/b«r 
parts  [or  two  hundred  and  forty  grains]  ;  Alcohol,  a  sufficient  quantity,  To  make 
one  hundred  parts  [or  one  pint].  Dissolve  the  Oil  of  Lemon  iu  ninety  parts  [or 
fourteen  fluidounces]  of  Alcohol,  add  the  Lemon  Peel,  and  macerate  for  twenty-four 
hours ;  then  filter  through  paper,  adding  through  the  filter  enough  Alcohol  to  make 
the  Spirit  weigh  one  hundred  parts  [or  measure  one  pint]."  C.  S. 

This  spirit  is  used  chiefly  for  flavoring  mixtures.  , 

Off.  Prep.  Syrupus  Acidi  Citrici,  U.  S. 

SPIRITUS  MENTHA  PIPERITA.  U.S.,  Br.    Spirit  of  Peppermint, 

(SPIK'I-TCS  MEN'TH^  PI-PE-RI'T^,) 

Essence  of  Peppermint;  Spiritus  Menthae  Piperitae  Anglicus,  P.G.;  Alcoolat  (Essence)  do 
Menthe  poivree,  Fr.:  Englische  Pfefferminzessenz,  G, 

"  Oil  of  Peppermint,  fen  parts  [or  eleven  fluidrachras] ;  Peppermint,  in  coarse 
powder,  one  part  [or  forty  grains]  ;  Alcohol,  a  sufficient  quantify,  To  make  one 
hundred  parts  [or  one  pint].  Dissolve  the  Oil  of  Peppermint  in  ninety  jyarts  [or 
fourteen  fluidounces]  of  Alcohol,  add  the  Peppermint,  and  macerate  for  twenty-four 
hours ;  then  filter  through  paper,  adding  through  the  filter  enough  Alcohol  to  make 
the  Spirit  weigh  one  hundred  parts  [or  measure  one  pint]."  U.  S. 

"  Take  of  Oil  of  Peppermint  one  fluidounce  ;  Rectified  Spirit  forty-nine  fluid- 
ounces.  Dissolve."  Br.  This  spirit  is  only  one-fifth  of  the  strength  of  the  Br. 
spirit  of  1864,  and  contains  about  nine  times  as  much  Oil  of  Peppermint  as  Spiritus 
Menthae  Piperitae  of  the  London  Pharmacopoeia. 

Under  the  name  of  Essentia  Menthae  Piperita,  or  Essence  of  Peppermint, 
the  present  Br.  Pharmacopoeia  contains  a  preparation  much  stronger  than  either  of 
the  above  spirits,  consisting  o^  one  fluidounce  of  Oil  of  Peppermint  to  four  fluid- 
ounces  of  Rectified  Spirit. 

The  distilled  spirit  has  no  advantage  over  a  simple  solution  of  the  oil  in  alcohol, 
and  this  mode  of  preparing  it  has  been  adopted  both  in  the  U.  S.  and  British  Phar- 
macopoeias. The  officinal  spirit  represents  the  Tincture  of  Oil  of  Peppermint 
of  the  U.S.  Pharmacopoeia  of  1850,  and  is  about  50  per  cent,  stronger  than  the 
preparation  of  U.  S.  P.  1870.  It  has  long  been  popularly  used  under  the  name  of 
essence  of  peppermint .  The  spirit  of  peppermint  aff"ords  a  convenient  method  of  ad- 
ministering a  dose  of  the  volatile  oil,  being  of  such  a  strength  that,  when  dropped 
on  loaf-sugar,  it  may  be  taken  without  inconvenience.  The  dose  is  from  ten  to 
twenty  minims  (0-6— 1-25  C.c),  given  as  just  mentioned,  or  mixed  with  sweetened 
water.  The  dose  of  the  British  Spirit  is  from  thirty  minims  to  a  fluidrachm  (1-9-3-75 
C.c.\  that  of  the  British  Essence  from  ten  to  twenty  minims  (0-6-1 -25  C.c). 

The  only  compensation  for  changing  the  strength  of  this  very  largely  used 
preparation  is  the  doubtful  one  that  it  is  easy  to  recollect  that  it  is  now  made  of 
the  strength  of  10  per  cent,  hy  tceight. 

Off.  Prep.  Mistura  Rhei  et  Sodae,  U.  S. 
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SPIRITUS  MENTHA  VIRTDIS.  U.  8.     Spirit  of  Spearmint. 

(SPIR'I-TUS  MEN'THiE  VIR'I-DIS.) 

Tinotura  Olei  Menthae  Viridis,  U.S.  1850;  Essence  of  Spearmint;  Grlino  Minzessenz,  G. 

"  Oil  of  Spearmint,  ten  parts  [ov  eleven  fluidrachms]  ;  Spearmint,  in  coarse  pow- 
der, one  part  [or  forty  grains]  ;  Alcohol,  a  sufficient  quantity.,  To  make  one  hundred 
parts  [or  one  pint].  Dissolve  the  Oil  of  Spearmint  in  ninety  parts  [or  fourteen 
fluidounces]  of  Alcohol,  add  the  Spearmint,  and  macerate  for  twenty-four  hours ; 
then  filter  through  paper,  adding  through  the  filter  enough  Alcohol  to  make  the 
Spirit  weigh  one  hundred  parts  [or  measure  one  pint]."  U.  S. 

"Take  of  Oil  of  Spearmint  a  fluidounce ;  Spearmint,  in  coarse  powder,  owe 
hundred  and  twenty  grains;  Stronger  K\go\io\  fifteen  fluidounces.  Dissolve  the 
Oil  in  the  Stronger  Alcohol,  add  the  Spearmint,  macerate  for  twenty-four  hours, 
and  filter  through  paper."  U.  S. 

The  remarks  made  on  the  Spirit  of  Peppermint  are  equally  applicable  to  this. 
Both  are  usually  employed  as  carminatives.  The  Spirit  of  Spearmint  may  be  given 
in  the  dose  of  thirty  or  forty  drops  (r9-2'5  Cc). 

SPIRITUS  MYRCIiE.  U.  S.     Spirit  of  Ilyrcia.    IBay-rum.-] 

(SPIR'I-TUS  MYR'CI-iE— mir'Bhp-e.) 

"  Oil  of  Myrcia,  sixteen  parts  [or  one  fluidounce]  ;  Oil  of  Orange  Peel,  one  part 
[or  forty  minims]  ;  Oil  of  Pimenta,  one  part  [or  twenty-five  minims]  ;  Alcohol,  one 
thousand  parts  [or  four  and  a  half  pints]  ;  Water,  seven  hundred  and  eighty-two 
parts  [or  three  and  a  half  pints],  To  make  eighteen  hundred  parts  [or  eight  pints]. 
Mix  the  Oils  with  the  Alcohol,  and  gradually  add  the  Water  to  the  solution.  Set 
the  mixture  aside,  in  a  well-stopped  bottle,  for  eight  days,  then  filter  through  paper, 
in  a  well-covered  funnel."  U.  S. 

The  distilled  spirit  has  been  abandoned  and  a  formula  for  its  preparation  sub- 
stituted in  the  last  revision.  It  will  in  many  cases  be  found  that,  even  when  comply- 
ing strictly  with  the  directions  of  the  formula,  simple  filtration  will  not  produce  a 
trans|)arent  spirit.  The  addition  to  the  filter  of  a  small  quantity  of  carbonate  ot 
magnesia,  rubbed  up  with  a  little  of  the  spirit  to  a  smooth  paste,  will  accomplish 
the  object  of  clarification. 

This  was  a  new  officinal  of  the  U.  S.  Pharmacopceia  of  1860,  and  was  defined  as 
obtained  by  distilling  rum  with  the  leaves  of  3fyrcia  acris.  It  has  been  long  in  use  as 
a  most  agreeable  and  refreshing  perfume;  and  many  persons,  on  account  of  the  name, 
believed  it  to  be  prepared  by  distilling  spirit  from  the  leaves  of  the  bay-tree  (Lau- 
rus  nobiiis).  It  appears,  however,  that  this  was  an  error.  (J..  J.  P.,  July,  1861.) 
A  leaf  was  presented  to  Prof.  Maisch,  brought  from  the  West  Indies,  with  the  in- 
formation that  it  was  from  the  tree  of  which  the  leaves  were  used  in  preparing  this 
spirit.  He  observed  that  it  had  precisely  the  characteristic  odor  and  taste  of  bay-rum, 
and  on  comparing  it  with  the  leaves  of  a  twig  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  this  city,  brought  by  the  late  Dr.  Griffiths  from  St.  Croix,  and 
labelled  as  the  plant  from  which  bay-rum  was  prepared,  found  that  the  two  closely 
corresponded.  From  the  characters  of  the  leaf,  Prof.  Bridges  suggested  that  it  might 
belong  to  a  plant  of  the  family  Myrtacea3,  and  was  most  probably  the  Myrcia  acris 
of  De  Candolle,  an  opinion  which  is  probably  correct ;  and  there  is  little  room  to 
doubt  that  it  is  the  source  of  this  very  agreeable  perfume. 

Gen.  Ch.  Calyx  five-parted,  tube  subglobose.  Petals  five.  Stamens  numerous, 
free.  Ovary  two  or  three-celled.  Berry  one  or  two-celled,  one  to  three-seeded. 
Seed  subglobose,  smooth  ;  cotyledons  foliaceous. 

Myrcia  acris.  Schwartz ;  De  Cand.  Prodrom.  v.  243;  Curtis's  Bot.  Mag..,  2d  ser., 
vol.  vi.  pi.  3153. — Myrtus  acris.  Willd.  Sp.  Plant,  p.  973.  The  hayherry,  as  it  is 
sometimes  called,  is  a  tree  of  considerable  size,  with  a  straight  stem,  and  a  thick 
pyramidal  summit.  The  young  branches  are  green  and  sharply  four-angled.  The 
leaves  are  opposite,  from  3  to  5  inches  long,  very  coriaceous,  lanceolate,  obtuse,  wavy, 
somewhat  revolute  at  the  edges,  with  numerous  parallel  nerves,  reticulated  on  the  upper 
surf  ice,  and  sprinkled  with  pellucid  dots.     They  have  a  very  fragrant  odor,  and  are 
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somewhat  astringent.  The  flowers,  which  are  arranged  in  pedunculate,  axillary  pani- 
cles, longer  than  the  leaves,  are  small,  and  white  with  a  reddish  tinge.  The  aromatic 
berries  are  round,  about  as  large  as  a  pea,  with  7  or  8  seeds. 

The  tree  is  a  native  of  Jamaica  and  other  West  India  islands.  The  spirit  is  proba- 
bly prepared  by  distilling  rum  from  the  leaves ;  but  we  are  in  want  of  precise  infor- 
mation on  the  subject,  and  it  is  not  impossible  that  the  leaves  of  other  species  may 
also  be  used.  Indeed,  an  odor  of  pimenta  which  it  appears  to  us  may  be  sometimes 
detected,  suggests  the  idea  that  the  leaves  of  this  tree  may  be  at  least  occasionally 
added  to  those  of  the  bayberry.  A  volatile  oil  is  also  obtained  from  the  leaves  by 
distillation,  and  is  now  officinal.  (See  Oleum  Mi/rcia.) 

Bay-rum  is  used  chiefly  as  a  refreshing  perfume  in  cases  of  nervous  headache, 
faintness,  and  other  nervous  disorders,  either  held  to  the  nostrils,  or  applied  on  soft 
linen  to  the  head  and  forehead.  It  is  also  grateful  to  the  feeble  and  convalescent( 
patient,  by  being  sprinkled  on  the  bed  covering,  or  otherwise  made  to  impregnate 
the  air  of  the  chamber. 

SPIRITUS   MYRISTIC^.  U.  S.,  Br.     Spirit  of  Nutmeg.     {^Essence  of 

Nutmeg.'] 

(SPIB'I-TUS  Mf-KIS'TI-g^) 

Alcoole  (Esprit)  de  Muscade,  Fr.;  Musknt-spiritus,  G. 

"Oil  of  JsTutmeg,  three  parts  [or  half"  a  fluidounce]  ;  Alcohol,  ninety -seven  parts 
[or  one  pint].  To  make  one  hundred  parts  [or  about  one  pint].     Mix  them."  V.  S. 

"Take  of  Volatile  Oil  of  Nutmeg  one  Jluidounee ;  Kectified  Spirit  forty-nine 
fluidouncesy  Br. 

This  preparation  is  about  33  per  cent,  stronger  than  that  of  the  U.  S.  P.  1870. 
It  is  used  chiefly  for  its  flavor,  as  an  addition  to  other  medicines.  The  dose  is  one 
fluidrachm  (3-75  C.c).  „ 

Off.  Prep.  Mistura  Ferri  Composita,  Br. 

SPIRITUS  ODORATUS.  U.S.     Perfumed  Spirit.     [Cologne  Water.] 

(SPIR'I-TL'S  6-DO-RA'TUS.) 

Eau  de  Cologne,  Fr.;  Kolnerwasser,  G. 

"  Oil  of  Bergamot,  sixteen  parts  [or  two  fluidounces]  ;  Oil  of  Lemon,  eight  parts 
[or  one  fluidounce]  ;  Oil  of  Rosemary,  eight  parts  [or  one  fluidounce]  ;  Oil  of  Lav- 
ender Flowers,  four  parts  [or  half  a  fluidounce]  ;  Oil  of  Orange  Flowers,  four 
parts  [or  half  a  fluidounce]  ;  Acetic  Ether,  tico  parts  [or  two  fluidrachms]  ; 
Water,  one  hundred  and  fifty-eight  parts  [or  eighteen  fluidounces]  ;  Alcohol,  eight 
hundred  jidrts  [or  six  and  a  half  pints],  To  make  one  thousand  parts  [or  about  eight 
pints].  Dissolve  the  Oils  and  the  Acetic  Ether  in  the  Alcohol,  and  add  the  Water. 
Set  the  mixture  aside,  in  a  well-closed  bottle,  for  eight  days,  then  filter  through 
paper,  in  a  well-covered  funnel."    U.  S. 

Cologne  Water  is  introduced  for  the  first  time  in  the  Pharmacopoeia  of  1880 ; 
of  the  many  formulas  extant,  the  above  has  been  selected.  In  our  opinion  a  more 
fragrant  spirit,  and  one  more  closely  resembling  the  original,  would  be  made  if  the 
quantity  of  oil  of  orange  flowers  or  neroli  were  doubled.  Cologne  water  is  often 
useful  in  the  sick  room  as  a  refreshing  perfume. 

SPIRITUS  ROSMARINI.  Br.     Spirit  of  Rosemary. 

(SPIR'I-TUS  KO§-MA-Ri'xi.) 
Spiritus  Anthos;  Alcoolat  (Esprit)  de  Romarin,  Fr.;  Ro?marin  Spiritns,  G. 
"  Take  of  Oil  of  Rosemary ^ne^wi'tZownce;  Rectified  Spint  forty-nine  fluidounces. 
Dissolve."  Br. 

This  spirit  has  only  one-fifth  of  the  strength  of  the  Br.  spirit  of  1864,  and  con- 
tains about  ten  times  as  much  Oil  of  Rosemary  as  Spiritus  Rosmarini  of  the  Lon- 
don Pharmacopoeia.  It  is  a  grateful  perfume,  and  is  used  chiefly  as  an  ingredient 
in  lotions  and  liniments. 
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SPIRITUS  VINI  GALLICI.  U.S.,  Br.     Brandy. 
(splE'i-TtJs  vrai  gSl'li-ci.) 

"  An  alcoholic  liquid  obtained  by  the  distillation  of  fermented  grapes,  and  at  least 
four  years  old."    U.  S. 

"  Spirit  of  French  Wine.  Spirit  distilled  from  French  wine.  It  has  a  peculiar 
flavor,  and  a  light  sherry  color  derived  from  the  cask  in  which  it  has  been  kept."  Br. 

£au  de  Vie,  Cognac,  Fr.;  Branntwein,  Franz  Branntwein,  0.;  Acquavite,  It.;  Agua  ardiente,  i^. 

All  liquids  which  have  undergone  the  alcoholic  fermentation  yield  an  ardent 
spirit  by  distillation.  (See  Alcohol,  page  140.)  When  the  alcoholic  liquid  is  wine,  the 
product  of  the  distillation  is  brandy.  This  ardent  spirit  is  subject  to  variation,  ac- 
cording to  the  character  of  the  wine  from  which  it  is  distilled.  The  best  brandy  is 
obtained  from  French  wines,  and  the  kinds  called  Cognac  and  Armagnac  are  most 
esteemed.  Cognac  is  probably  the  most  profitable  wine-producing  region  in  the 
world,  and  has  given  its  name  to  the  most  widely  known  brandy.  Very  large  quan- 
tities of  brandy  are  now  made  in  California,  but  the  taste  is  peculiar  and  easily  dis- 
tinguished from  that  of  Cognac.  Our  Pharmacopoeia  formerly  recognized  French 
brandy  exclusively ;  but  in  the  present  edition  all  spirits  are  admitted  under  that 
nadie,  when  obtained  from  the  juice  of  grapes,  and  sufficiently  strong  and  pure  to 
meet  the  requisitions  above  given. 

Properties.  "  Brandy  has  a  pale  amber  color,  a  distinctive  taste  and  odor,  and 
a  sp.  gr.  not  above  0-941,  nor  below  0925,  corresponding  approximately  with  an 
alcoholic  strength  of  39  to  47  per  cent,  by  weight,  or  46  to  55  per  cent,  by  volume. 
If  100  C.c.  of  Brandy  be  very  slowly  evaporated  in  a  weighed  capsule,  on  a  water- 
bath,  the  last  portions  volatilized  should  have  an  agreeable  odor,  free  from  harshness 
(abs.  of  fusel  oil  from  grain  or  potato  spirit).  The  residue,  dried  at  100°  C.  (212°  F.), 
should  weigh  not  more  than  0'250  Gin.,  equivalent  to  0-25  per  cent.  (abs.  of  an  un- 
due amount  of  solids).  This  residue  should  have  no  sweet  or  distinctly  spicy  taste 
(abs.  of  added  sugar,  glycerin,  or  spices).  It  should  nearly  all  dissolve  in  10  C.c. 
of  cold  water,  forming  a  solution  which  is  colored  light  green  by  a  dilute  solution 
of  ferric  chloride  (traces  of  oak  tannin  from  casks).  100  C.c.  of  Brandy  should  bo 
rendered  distinctly  alkaline  to  litmus  by  3  C.c.  of  the  volumetric  solution  of  soda  (abs; 
of  an  undue  amount  of  free  acid)."  U.S.  Besides  alcohol,  water,  and  volatile  oil, 
it  contains  coloring  matter,  tannin,  oenanthic  ether  described  under  wine,  a  little 
acetic  ether,  and  a  little  aldehyd.  Brandy  is  classed  according  to  its  color,  as  pale 
and  high-colored.  Pale  hrandy  has  a  yellow  color,  derived  from  the  cask  in  which 
it  is  kept.  High-colored  brandy  has  a  deep  red  color  given  to  it,  before  importation, 
by  burnt  sugar  (caramel),  which  is  said  to  impart  a  more  agreeable  flavor.  Fac- 
titious hrandy  is  sometimes  made  from  alcohol,  deprived  of  fusel  oil,  and  reduced  to 
the  proper  proof  by  water,  by  adding  to  it  acetic  ether  in  the  proportion  of  from 
half  an  ounce  to  an  ounce  to  the  gallon.  The  proper  color  is  then  given  by  burnt 
sugar.  The  spurious  liquid  may  be  known  by  its  leaving  on  evaporation  a  residue, 
containing  sugar  and  no  tannin  ;  the  absence  of  the  latter  being  shown  by  its  not 
striking  a  black  color  with  ferric  salts.  It  may  also  be  detected  by  the  absence  of 
aldehyd.  {jMapies  Lahens.)  For  modes  of  detecting  impurities  in  brandy  and  other 
ardent  spirits,  see  A.  J.  P.,  1862,  p.  118  ;  also,  Journ.  de  Pharm.,  Aout,  1875,  p.  127. 

Medical  Properties.  Brandy  is  esteemed  cordial  and  stomachic,  and  is  fre- 
quently given,  in  the  form  of  toddy  or  milk-punch,  in  the  sinking  stages  of  low  fevers. 
In  the  late  Lond.  Pharmacopoeia  there  was  an  officinal  preparation  of  it,  called  3Iis- 
tura  Spiritus  Vini  Gallici^  consisting  of  brandy,  cinnamon  water,  the  yolks  of  eggs, 
sugar,  and  oil  of  cinnamon.  >  This,  though  a  convenient  form  for  the  administration 
of  brandy,  was  omitted  in  the  Br.  Pharmacopoeia.  It  has,  however,  been  admitted 
into  the  new  edition,  and  is  now  again  officinal ;  but  the  oil  has  been  omitted.  If 
prep  ired  with  the  U.  S.  cinnamon  water,  it  would  certainly  be  sufficiently  flavored 
without  the  addition  of  the  oil.  Brandy  is  in  general  most  conveniently  exhibited, 
in  low  fevers,  mixed  with  milk  and  flavored  with  sugar,  the  proportions  being 
varied  to  meet  the  demands  of  the  case. 

Off.  Prep.  Mistura  Spiritus  Vini  Gallici,  Br. 
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STAPHISAGRIA.  U.S.     Staphisagria.     IStavesacre.'] 

(stXph-i-sa'gbi-a.) 

"The  seed  of  Delphinium  Staphisagria.  Linne.  {^Nht.  Ord.  Ranunculaceae.)' 
U.S. 

Delphinium  Staphisagria,  L.,  or  stavesacre,  is  a  handsome  annual  or  biennial  plant, 
one  or  two  feet  high,  with  a  simple,  erect,  downy  stem,  and  palmate,  five  or  seven- 
lobed  leaves,  supported  on  hairy  footstalks.  The  flowers  are  bluish  or  purple,  in 
terminal  racemes,  with  pedicels  twice  as  long  as  the  flower,  and  bracteoles  inserted  at 
the  base  of  the  pedicel.  The  nectary  is  four-leaved  and  shorter  than  the  petals,  which 
are  five  in  number,  the  uppermost  projected  backward  so  as  to  form  a  spur,  which 
encloses  two  spurs  of  the  upper  leaflets  of  the  nectary.  The  seeds  are  in  straight 
oblong  capsules.     The  plant  is  a  native  of  the  south  of  Europe. 

Properties.  The  seeds  of  stavesacre  are  officinally  described  as  "  from  one- 
eighth  to  one-sixth  of  an  inch  (3  to  4  mm.)  broad,  flattish-tetrahedral,  one  side 
convex,  brown  or  brownish  gray,  with  reticulate  ridges,  containing  a  whitish,  oily 
albumen  and  a  straight  embryo ;  nearly  inodorous ;  taste  bitter  and  acrid."  U.  S. 
Their  virtues  are  extracted  by  water  and  alcohol.  Analyzed  by  MM.  Lassaigne  and 
Feneulle,  they  yielded  a  brown  and  a  yellow  bitter  principle,  a  volatile  oil,  a  fixed 
oil,  albumen,  a  nitrogenous  substance,  a  mucilaginous  saccharine  matter,  mineral 
salts,  and  a  peTiuliar  alkaloid  called  delphinine*  or  delphinia,  which  exists  in  the 
seeds  combined  with  an  excess  of  malic  acid.  It  is  white,  pulverulent,  inodorous, 
of  a  bitter  acrid  taste,  fusible  at  655°  C.  (150°  F.)  and  becoming  hard  and  brittle 
upon  cooling,  volatilizable  at  148-8°  C.  (300°  F.)  {Guy'),  slightly  soluble  in  cold 
water,  very  soluble  in  alcohol  and  ether,  and  capable  of  forming  salts  with  the  acids. 
It  is  obtained  by  boiling  a  decoction  of  the  seeds  with  magnesia,  collecting  the  pre- 
cipitate, and  treating  it  with  alcohol,  which  dissolves  the  delphinine,  and  yields  it 
upon  evaporation.  According  to  M.  Couerbe,  it  is  impure  as  thus  obtained,  consist- 
ing of  three  distinct  principles ;  one  of  a  resinous  nature,  separated  from  its  solu- 
tion in  diluted  sulphuric  acid  by  the  addition  of  nitric  acid ;  another  distinguished 
by  its  insolubility  in  ether,  and  named  by  M.  Couerbe  staphisaine ;  and  the  third 
soluble  both  in  alcohol  and  in  ether,  and  considered  as  pure  delphinine.  {Journ.  de 
Pharm.,  xix.  519.)  Marquis,  in  Dragendorfi"s  laboratory  in  1877,  isolated  the 
following  four  alkaloids :  delphinine,  CjjHj-NOg,  in  large  crystals  of  the  rhombic 
system  ;  staphisagrine,  Gj^HjgNO.,  amorphous,  very  soluble  in  ether  and  in  200 
parts  of  water ;  delphinoidine,  formula  not  settled,  amorphous,  more  abundant  than 
the  other  two  ;  and  delphisine  (formula  doubtful),  in  crystalline  tufts  in  small  amount, 
sparingly  soluble  in  alcohol,  chloroform,  or  ether.  The  total  amount  of  alkaloids  is 
about  1  per  cent.  (Fharmacographia,  2d  ed.,  p.  7.) 

Medical  Properties  and  Uses.  The  seeds  were  formerly  used  as  an  emetic  and 
cathartic,  but  have  been  abandoned  in  consequence  of  their  violence.  A  strong 
tincture  has  been  employed  as  an  embrocation  in  rheumatism.  An  ointment  of 
them  has  been  much  used  as  a  parasiticide  against  lice  and  the  itch  insect.  It  may 
be  made  by  incorporatmg  3  parts  of  the  coarsely-ground  seeds  with  5  of  lard,  keep- 

*  Delphinine  is  highly  poisonous,  exerting  its  effects  chiefly  on  the  nervous  system.  Experiments 
made  by  Drs.  Falck  and  Rorig  on  the  lower  animals  show  that,  introduced  into  the  rectum,  the 
cellular  tissue,  or  the  veins,  it  produces  death  by  asphyxia,  preceded  by  symptoms  of  local  irrita- 
tion, convulsive  movements,  and  extreme  anfesthesia,  without  apparent  disturbance  of  the  cerebral 
functions  until  the  moment  before  death.  Introduced  into  the  stomach,  it  caused  salivation,  vomit- 
ing, and  diarrhoea,  without  other  signs  of  absorption.  {Arch.  Gin.,  4e  ser.,  xxx.  482.)  Similar 
results  were  subsequently  obtained  by  Dr.  Van  Praag,  who  found  also  that  the  nerves  of  motion 
were  paralyzed  as  well  as  those  of  sensation.  After  death,  congestion  of  the  cerebral  membranes, 
heart,  great  veins,  and  liver  was  observed.  Dr.  Turnbull,  in  his  work  "On  the  Medical  Propertiea 
of  the  Ennuneulacese,"  states  that  pure  delphinine  may  be  given  to  the  extent  of  three  or  four 
grains  a  day,  in  doses  of  half  a  grain  each,  without  exciting  vomiting,  and  without  producing 
much  intestinal  irritation,  though  it  sometimes  purges.  In  most  instances  it  proves  diuretic,  and 
gives  rise  to  sensations  of  heat  and  tingling  in  various  parts  of  the  body.  Externally,  it  acts  like 
veratrine,  but,  according  to  Dr.  Turnbull,  produces  more  redness  and  burning,  and  less  tingling 
than  that  substance.  He  has  employed  it  in  neuralgia,  rheumatism,  and  paralysis.  It  may  be 
applied  by  friction,  in  the  form  of  ointment  or  alcoholic  solution,  in  proportions  varying  from  ten 
to  thirty  grains  of  the  alkaloid  to  an  ounce  of  the  vehicle;  and  the  friction  should  be  continued 
till  a  pungent  sensation  is  produced. 
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ing  for  24  hours  at  a  temperature  of  212°  F.,  and  straining.  B.  Squire,  however, 
says  that  the  fixed  oil  obtained  by  expression  represents  all  the  virtues  of  the  seeds, 
is  non-irritant,  and  affords  an  elegant  ointment  very  useful  in  scabies,  prurigo  senilis, 
etc.  (-P.  J.  Tr.,  vii.  1042.)  M.  Bazin  uses  the  extract  internally  in  eczema  in  doses 
of  a  grain  and  a  half  (0095  Gm.).  (^Ann.de  Therajj.,  1851.)  In  some  countries 
the  seeds  are  used  to  intoxicate  fish  in  the  same  manner  as  Cocculus  Indicus. 

STILLINGIA.  ZJ./S'.     Siillingia.     IQuem's  Roof] 

(STiL-LiN'91-A.) 

"  The  root  of  Stillingia  sylvatica.   Linne.      (^Nat.  Ord.  Euphorbiaceao.)"  U.  S. 

Queen's  Root,  Silver  Leaf,  Queen's  Delight;  Stillingie,  Fr.,  G. 

Gen.  Ch.  Male.  Involucre  hemispherical,  many-flowered,  or  wanting.  Calyjb 
tubular,  eroded.  Stamens  two  and  three,  exserted.  Female.  Calyx  one-flowered, 
inferior.    Stijle  tritid.     Capsule  three-grained.   Kuttall. 

From  the  fruit  of  Stillingia  sebifera.,  the  Chinese  procure  a  vegetable  tallow  in 
large  quantities,  which  is  said  to  be  almost  pure  stearin,  and  is  much  used  in 
making  candles.  It  exists  between  the  shell  of  the  seeds  and  the  outer  husk  ;  the 
kernel,  contained  within  the  shell,  yielding  a  liquid  fixed  oil.  (P.  J.  Tr.,  xii.  73.) 

Stillingia  sylvatica.  Willd.  Sj).  Plant,  iv.  588 ',  B.  &  T.  241.  This  is  an  in- 
digenous  perennial  plant,  commonly  called  Queen  s  delight,  with  herbaceous  stems, 
two  or  three  feet  high,  and  alternate,  sessile,  oblong  or  lanceolate-oblong,  obtuse, 
serrulate  leaves,  tapering  at  the  base,  and  accompanied  with  stipules.  The  male 
and  female  flowers  are  distinct  upon  the  same  plant.  They  are  yellow,  and  arranged 
in  the  form  of  a  spike,  of  which  the  upper  part  is  occupied  by  the  male,  the  lower 
by  the  female  flowers.  The  male  florets  are  scarcely  longer  than  the  bracteal  scales. 
The  plant  grows  in  pine-barrens  from  Virginia  to  Florida,  flowering  in  May  and 
June.     When  wounded  it  emits  a  milky  juice. 

The  root,  which  is  the  part  used,  is  large,  thick,  and  woody.  It  is  offieinally 
described  as  "  about  twelve  inches  (30  cm.)  long,  and  nearly  two  inches  (5  cm.) 
thick,  sub-cylindrical,  slightly  branched,  compact,  wrinkled,  tough,  grayish  brown, 
breaking  with  a  fibrous  fracture,  showing  a  thick  bark  and  porous  wood,  the  inner 
.  bark  and  medullary  rays  with  numerous  yellowish  brown  resin-cells ;  odor  peculiar, 
unpleasant;  taste  bitter,  acrid,  pungent."  C  S.  The  odor  is  slight,  peculiar,  and 
somewhat  oleaginous,  but  in  the  recent  root  is  said  to  be  strong  and  acrimonious. 
The  taste  is  bitterish  and  pungent,  leaving  an  impression  of  disagreeable  acrimony 
in  the  mouth  and  fauces.  It  imparts  its  virtues  to  water  and  alcohol.  Dr.  H.  E,. 
Frost  thinks  that  the  active  principle  is  somewhat  volatile,  and  states  that  the  root 
loses  much  of  its  activity  when  long  kept.  Mr.  M.  Saunders  has  obtained  from 
the  root  a  volatile  oil,  wEich  he  found  to  possess  the  odor,  taste,  and  peculiar  acri- 
mony of  the  root  in  a  high  degree.  He  procured  six  and  a  quarter  ounces  from 
five  pounds  of  the  dried  root.  It  had  a  thick  consistence,  and  required  the  addition 
of  alcohol  to  render  it  fit  for  manipulation.  The  substance  sold  in  the  shops  of 
Cincinnati  by  this  name,  he  believes  to  be  factitious.   (A.  J.  P.,  1869,  p.  149.) 

Medical  Properties  and  Uses.  In  large  doses,  stillingia  is  emetic  and  cathar- 
tic, in  smaller  doses  alterative,  with  some  influence  over  the  secretions.  It  has  been 
long  popularly  used  in  South  Carolina,  but  was  first  introduced  to  the  notice  of 
the  profession  by  Dr.  Thomas  Young  Simons  {Amer.  Med.  Recorder,  1828,  vol. 
xiii.  p.  312),  as  a  valuable  alterative  remedy  in  syphilitic  affections,  and  others 
ordinarily  requiring  the  use  of  mercury.  From  the  reports  in  its  favor  there  seems 
no  reason  to  doubt  the  efficacy  of  this  medicine  in  secondary  syphilis,  scrofula, 
cutaneous  diseases,  chronic  hepatic  affections,  and  other  complaints  ordinarily  bene- 
fited by  alterative  medicines.  It  may  be  given  in  substance,  decoction,  or  tincture ; 
but  the  two  latter  forms  are  preferable.  The  dose  of  the  powder  is  stated  at  from 
fifteen  to  thirty  grains  (1-1-95  Gm.).  The  decoction,  made  by  slowly  boiling  an 
ounce  of  the  bruised  root  in  three  pints  of  water  to  a  pint,  may  be  given  in  the 
quantity  of  one  or  two  fluidounces  (30-60  C.c.)  three  or  four  times  a  day,  in- 
creased as  the  stomach  will  bear  it.     The  dose  of  a  tincture,  made  with  two  ounces 
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of  the  root  and  a  pint  of  diluted  alcohol,  is  about  a  fluidrachm  (3-T5  Cc).     Stil- 
lin^ia  is  sometimes  advantageously  combined  with  sarsaparilla  and  other  alteratives.* 
Off.  Prep.  Extractum  Stillingiae  Fluidum,  U.  S. 

STRAMOXII  FOLIA.  U.  S.,  Br.     Stramonium  Leaves. 

(STRA-MO'XI-i  FO'LI-A.) 

"  The  leaves  of  Datura  Stramonium.   Linne.    (Xat.  Ord.  Solanaceje.)"    U.  S. 
"  The  dried  leaves  of  Datura  Stramonium.     Collected  from  plants  in  flower."  Br. 
Herba  Stramonii ;  Thornapple  Leaves ;  Feuilles  de  Stramoine,  Fr./  Stechapfelblatter,  G. 

STRAMOXII  SEMEN.  U.  S.     Stramonium,  Seed. 

(STKA-3I0'XI-i  SE'MEN.) 

"  The  seed  of  Datura  Stramonium.  Linne.  (^Xat  Ord.  Solanaceae.)"  IT.  S. 
^*The  ripe  seeds  of  Datura  Stramonium."  Br. 

Stramonii  Semina,  Br.;  Semen  Stramonii,  P.O.;  Thornapple;  Stramoine,  Pomme  epineuse, 
Semences  (Graines)  de  Stramoine,  Fr.;  Stechapfel,  Stechapfelsamen,  G.;  Stramonio,  //..•  Estra- 
monio,  Sp. 

Gen.  Ch.  CoroUa  funnel-shaped,  plaited.  Calyx  tubular,  angular,  deciduous. 
Capsule  four-valved.    Willd. 

Datura  Stramoniuvi.  Willd.  Sp.  Plant,  i.  1008  ;  Bigelow,  Am.  Med.  Bot.  i.  17; 
B.  d-  T.  192.  The  thornapple  is  an  annual  plant,  of  rank  and  vigorous  growth, 
usually  about  three  feet  high,  but  in  a  rich  soil  sometimes  six  feet  or  more.  The 
root  is  large,  whitish,  and  furnished  with  numerous  fibres.  The  stem  is  erect,  round, 
smooth,  somewhat  shining,  simple  below,  dichotomous  above,  with  numerous  spread- 
ing branches.  The  leaves,  which  stand  on  short  round  footstalks  in  the  forks  of 
the  stem,  are  five  or  six  inches  long,  of  an  ovate-triangular  form,  irregularly  sinu- 
ated  and  toothed  at  the  edges,  unequal  at  the  base,  dark  green  on  the  upper  surface, 
and  pale  beneath.  The  flowers  are  large,  axillary,  solitary,  and  peduncled ;  having 
a  tubular,  pentangular,  five-toothed  calyx,  and  a  funnel-shaped  corolla  with  a  long 
tube,  and  a  waved  plaited  border,  t<irminating  in  five  acuminate  teeth.  The  upper 
portion  of  the  calyx  falls  with  the  deciduous  parts  of  the  flower,  leaving  its  base, 
which  becomes  reflexed,  and  remains  attached  to  the  fruit.  This  is  a  large,  fleshy, 
roundish-ovate,  four-valved,  four-celled  capsule,  thickly  covered  with  sharp  spines, 
and  containing  numerous  seeds,  attached  to  a  longitudinal  receptacle  in  the  centre  of 
eacji  cell.  It  opens  at  the  summit.  There  are  two  varieties  of  this  species  of 
Datura,  one  with  a  green  stem  and  white  flowers ;  the  other  with  a  dark  reddish 
stem  minutely  dotted  with  green,  and  purplish  flowers  striped  with  deep  purple  on 
the  inside.  The  latter,  however,  is  considered  by  some  botanists  as  a  distinct  species, 
being  the  D.  Tafula  of  Linufeus.     The  properties  of  both  are  the  same."!" 

It  is  doubtful  to  what  country  this  plant  originally  belonged.  Many  European 
botanists  refer  it  to  North  America,  while  we  in  return  trace  it  to  the  old  continent. 

*  Sifriipug  Stillin^fiie  Compnaitut.  Compound  Syrup  nf  Slitliiiffia.  This  svrnp,  notwithstanding 
its  reputation  as  a  model  of  polypharmaceutical  skill,  is  largely  used  in  the  West  and  South.  Dr. 
John  King  makes  it  as  follows.  Take  of  Queen's  Root  (Stillingia)  2  9>s.  [avoirdupois]  :  Turkey- 
corn  Root  (Corydalis)  2  lbs.  [avoird.]  ;  Blue-flag  Root  (Iris  versicolor)  1  R).  [avoird.] ;  Elder 
Flowers  1  B).  [avoird.]  :  Pipsissewa  Leaves  (Chimaphila)  1  lb.  [avoird.]  :  Coriander  i  lb.  [avoird.] ; 
Prickly  Ash  Berries  (Xanthoxylum)  *  lb.  [avoird.]  ;  Sugar,  Refined,  24  tbs.  [avoird.]  ;  Water  q.  s.; 
Alcohol,  76  per  cent.,  q.  s.  Grind,  and  mix  the  vegetable  drugs  together,  place  them  in  a  con- 
venient vessel,  cover  them  with  alcohol  of  76  per  cent.,  and  macerate  for  three  days.  Then  transfer 
the  whole  to  a  percolator  and  gradually  pour  alcohol  on  top  until  4  pints  of  tincture  have  been  ob- 
tained, which  retain  and  set  aside.  Then  continue  the  percolation  with  water,  and  of  this  second 
percolate  reserve  so  much  as  contains  a  sensible  amount  of  alcohol,  and  distil  or  evaporate  the  lat- 
ter from  it.  Continue  the  percolation  by  water,  until  the  solution  obtained  is  almost  tasteless,  and 
boil  down  this  weaker  infusion  until,  when  added  to  the  second  solution,  after  the  evaporation  of 
its  alcohol,  it  will  make  24  pints.  To  these  two  solutions  combined  add  the  sugar,  and  dissolve  it 
by  heat,  carefully  removing  any  scum  which  arises  as  it  begins  to  boil ;  and.  if  it  exceeds  2S  pints, 
evaporate  to  that  quantity  with  constant  stirring.  Then  remove  from  the  fire,  and,  when  nearly 
cold,  add  the  4  pints  of  reserved  alcoholic  tincture  and  make  4  gallons  of  syrup,  each  pint  of  which 
will  be  equal  to  4  fluidounees  of  the  ingredients.  The  24  pounds  of  sugar,  when  added  to  the  24 
pints  of  solution,  will  always  make  more  than  28  pints.  (X.  R.,  May,  ISSO.) 

t  M.  Naudin  maintains  that  they  are  distinct  species,  always  retaining  their  distinctive  char- 
acters, the  one  of  green  stems  and  pure  white  flowers,  the  other  dark  purple  stems  and  violet-tinted 
flowers.  The  two  species  were  crossed  by  M.  Naudin,  who  obtained  hybrids  twice  the  size  of  their 
parents,  but  in  other  respects  interraetliate :  and,  when  these  hybrids  were  cultivated,  they  showed 
a  constant  tendency  to  revert  to  the  original  forms.  (.J. /.  P.,  1865,  p.  341.) 
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Nuttall  considers  it  as  having  originated  in  South  America  or  Asia ;  and  it  is  prob- 
able that  its  native  country  is  to  be  found  in  some  portion  of  the  East.  It  is  said 
to  grow  wild  abundantly  in  Southern  Russia,  from  the  borders  of  the  Black  Sea 
eastward  to  Siberia.  Its  seeds,  being  retentive  of  life,  are  taken  in  the  earth  put 
on  shipboard  for  ballast  from  one  country  to  another,  not  unfrequently  springing  up 
upon  the  passage,  and  thus  propagating  the  plant  in  all  regions  which  have  any 
commercial  connection.  In  the  United  States  it  is  found  everywhere  in  the  vicinity 
of  cultivation,  frequenting  dung-heaps,  the  road-sides  and  commons,  and  other  places 
where  a  rank  soil  is  created  by  the  deposited  refuse  of  towns  and  villages.  Its 
flowers  appear  from  May  to  July  or  August,  according  to  the  latitude.  Where  the 
plant  grows  abundantly,  its  vicinity  may  be  detected  by  the  rank  odor  which  it  dif- 
fuses to  some  distance  around.  All  parts  of  it  are  medicinal.  The  leaves  and  seeds 
only  are  now  officinal ;  the  root  having  been  omitted  in  the  recent  revision  of  the 
U.  S.  Pharmacopoeia.  The  leaves  may  be  gathered  at  any  time  from  the  appear- 
ance of  the  flowers  till  the  autumnal  frost.  In  this  country  the  plant  is  generally 
known  by  the  name  of  Jamestown  {vulgo  Jimson)  xoeed^  derived  probably  from  its 
having  been  first  observed  in  the  neighborhood  of  that  old  settlement  in  Virginia. 
In  Great  Britain  it  is  called  thoiniapph.  In  India  Datura  alba,  D.  ferox,  and  D. 
fastuosa  are  used  as  intoxicants,  and  it  is  probable  that  all  the  species  of  the  genus 
are  possessed  of  similar  poisonous  properties. 

1.  The//-es/i  leaves  when  bruised  emit  a  fetid  narcotic  odor,  which  they  lose  upon 
drying.  Their  taste  is  bitter  and  nauseous.  These  properties,  together  with  their 
medical  virtues,  are  imparted  to  water  and  alcohol.  Water  distilled  from  them, 
though  possessed  of  their  odor  in  a  slight  degree,  is  destitute  of  their  active  proper- 
ties. They  contain,  according  to  Promnitz,  058  per  cent,  of  gum,  0'6  of  extrac- 
tive, 064  of  green  starch,  015  of  albumen,  012  of  resin,  0-23  of  saline  matters, 
5*15  of  lignin,  and  91-25  of  water.  The  leaves,  if  carefully  dried,  retain  their 
bitter  taste.  They  are  officinally  described  as  "  about  six  inches  (15  cm.)  long, 
petiolate,  smooth,  ovate,  pointed,  unequal  at  the  base,  coarsely  and  sinuately 
toothed ;  after  drying,  thin,  brittle  and  nearly  inodorous ;  taste  unpleasant,  bitter 
and  nauseous."    U.  S. 

2,  The  seeds  are  small,  kidney-shaped,  pitted  and  wrinkled,  flattened  on  the  sides, 
of  a  dark  brown  almost  black  color,  inodorous  unless  bruised,  and  of  the  bitter, 
nauseous  taste  of  the  leaves,  with  some  degree  of  acrimony.  The  testa  is  dull 
brownish  black,  hard,  and  encloses  a  cylindrical,  curved  embryo,  which  is  embedded 
in  a  whitish  oily  albumen.  They  are  much  more  energetic  in  their  action  on  the 
system  than  the  leaves.  MM.  Hirtz  and  Hopp  inferred,  from  their  experiments, 
that  one  part  of  an  extract  prepared  from  them  was  equal  in  strength  to  five  parts 
of  an  extract  prepared  in  precisely  the  same  manner  from  the  leaves.  (^Ann.  de  Thirap., 
1862,  p.  22.)  They  were  analyzed  by  Brandes,  who  found,  besides  a  peculiar  alka- 
loid which  he  called  datiirine,  a  glutinous  matter,  albumen,  gum,  a  butyraceous 
substance,  green  wax,  resin  insoluble  in  ether,  fixed  oil,  bassorin,  sugar,  gummy  ex- 
tractive, orange-colored  extractive,  and  various  saline  and  earthy  substances.  Other 
chemists,  however,  failed  to  obtain  the  daturine  of  Brandes  by  his  own  process ; 
and  Berzelius  states  that  it  has  been  admitted,  even  by  that  chemist  himself,  to  be 
nothing  more  than  phosphate  of  magnesium.  {Traite  de  Chimie,  vi.  319.)  But 
Geiger  and  Hesse  succeeded  in  isolating  an  alkaloid,  to  which  the  same  name  was 
given,  and  which  Trommsdorfi"  has  repeatedly  procured  by  their  process.  Von 
Planta  (^A.  J.  P.,  23,  p.  38)  found  that  daturine  was  identical  with  atropine,  and 
this  result  has  since  been  confirmed;  but  Ladenburg  {Berichte  Chem.  Ges.,  13,  p. 
909)  finds  that  Datura  Strartionium  contains  two  alkaloids,  which  may  be  desig- 
nated as  heavy  and  light  datwine.  The  more  difficultly  soluble  heavy  daturine  fuses 
at  113  5°  C.  to  114°  C.  (237°  F.  to  237-2°  F.),  and  must  be  considered  as  a  mix- 
ture  of  atropine  and  hyoscy amine.  It  yields  a  gold  salt  fusing  between  135°  C. 
and  150°  C.  (275°  F.  and  302°  F.),  out  of  which,  by  crystallization  repeated  six 
times  and  by  rejection  each  time  of  the  mother-liquor,  is  obtained  hyoscyamine  gold- 
chloride  fusing  at  158°  C.  to  160°  C.  (316-4°  F.  to  320°  F.).  From  the  mother- 
liquors  by  evaporation  is  obtained   nearly  pure  atropine  gold-chloride  fusing   at 
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135°  C.  to  140°  C.  (275°  F.  to  284°  F.).  If  the  heavy  daturinc  be  repeatedly 
crystallized  out  of  dilute  alcohol,  pure  atropine  can  be  isolated  from  it.  fusing  at 
113-5°  C.  to  114-5°  C.  (237°  F  to  238°  F.),  and  yielding  a  lustreless  gold  salt  fus- 
ing at  135°  C.  to  139°  C.  (275°  F.  to  282-2°  F.).  The  light  daturine  is  the  alka- 
loid which  Ladenburg  and  Meyer  in  a  previous  study  had  shown  to  be  identical 
with  hyoscyamine.  Mr.  Morries  obtained  a  poisonous  empyreumatie  oil  by  the 
destructive  distillation  of  stramonium. 

Stramonium,  when  taken  either  in  small  or  in  large  doses,  produces  symptoms  which 
are  precisely  similar  to  those  caused  by  belladonna.  Poisoning  by  it  is  indistinguish- 
able from  that  produced  by  the  deadly  nightshade,  and  the  closest  studies  have 
shown  that  the  minute  physiological  actions  of  the  two  drugs  are  identical.  The 
reader  is  therefore  referred  to  the  article  upon  belladonna. 

Though  long  known  as  a  poisonous  and  intoxicating  herb,  stramonium  was  first 
introduced  into  regular  practice  by  Baron  Storck,  of  Vienna,  who  found  some  advan- 
tage from  its  use  in  mania  and  epilepsy.  Subsequent  observation  has  not  confirmed 
his  estimate  of  the  remedy ;  but  the  drug  is  still  occasionally  employed  in  mania. 
Other  diseases  in  which  it  has  been  found  beneficial  are  neuralgic  and  rheumatic 
affections,  dysmenorrhoea,  syphilitic  pains,  cancerous  sores,  and  spasmodic  asthma. 
In  the  last  complaint  it  has  acquired  considerable  reputation.  It  is  employed  only 
during  the  paroxysm,  which  it  very  often  greatly  alleviates  or  altogether  subverts. 
The  practice  was  introduced  into  Great  Britain  from  the  East  Indies,  where  the 
natives  are  in  the  habit  of  smoking  the  dried  root  and  lower  part  of  the  stem  of 
DoUura  ferox,  in  the  paroxysms  of  this  distressing  complaint.  The  same  parts  of 
D.  Stramonium  were  substituted,  and  found  equally  effectual.  To  prepare  the  roots 
for  use,  they  are  quickly  dried,  cut  into  pieces,  and  beaten  so  as  to  loosen  the  texture. 
The  dried  leaves  answer  the  same  purpose.  They  are  smoked  by  means  of  a  com- 
mon tobacco-pipe.  These  and  other  narcotic  leaves  have  also  been  used  in  the  shape 
of  cigars.  The  smoke  produces  a  sense  of  heat  in  the  lungs,  followed  by  copious 
expectoration,  and  attended  frequently  with  temporary  vertigo  or  drowsiness,  and 
sometimes  with  nausea.  The  remedy  should  never  be  used  in  plethoric  cases,  unless 
preceded  by  ample  depletion,  and  in  no  case  where  there  is  determination  to  the 
head.  Dangerous  and  even  fatal  consequences  have  resulted  from  its  incautious  or 
improper  use ;  and  General  Gent,  who  was  instrumental  in  introducing  the  practice 
into  England,  is  said  at  last  to  have  fallen  a  victim  to  it. 

Externally  the  medicine  is  used  advantageously  as  an  ointment  or  cataplasm  in 
irritable  ulcers,  inflamed  tumors,  swelling  of  the  mammae,  and  painful  hemorrhoidal 
affections.     Dr.  J.  Y.  Dortch  has  found  it  useful  in  tinea  capitis.  (Thesis,  1846.) 

Of  the  parts  of  the  plant  employed,  the  seeds  are  the  most  powerful.  They  may 
be  given  in  the  dose  of  a  grain  (0-065  Gm.)  twice  a  day ;  and  an  extract  made  by 
evaporating  the  decoction,  in  one-quarter  or  half  the  quantity.  The  dose  of  the 
powdered  leaves  is  two  or  three  grains  (0-13-0-20  Gm.).  The  inspissated  juice  of 
the  fresh  leaves  was  formerly  very  commonly  prescribed ;  but  the  alcoholic  extract 
is  now  almost  exclusively  used,  the  dose  being  half  a  grain  (0-03  Gm.).  (See  Ex- 
tractum  Stramonii.)  A  tincture  and  fluid  extract  are  also  officinal,  to  which  the 
reader  is  referred.  The  dose  should  be  gradually  increased  till  the  narcotic  operation 
becomes  evident,  or  relief  from  the  symptoms  of  the  disease  is  obtained.  Fifteen  or 
twenty  grains  of  the  powdered  leaves  (1-1-3  Gm.),  and  a  proportionate  amount  of 
the  other  preparations,  have  often  been  given  daily  without  unpleasant  effects. 

Prep,  of  the  Leaves.  Extractum  Stramonii,  Br. 

Off.  Prep,  o/ the  Seeds.  Extractum  Stramonii,  ^r.;  Extractum  Stramonii,  U.S.; 
Extractum  Stramonii  Fluidum,  U.  S.;  Tinctura  Stramonii. 

STRYCHXIXA.  V.  S.    Strychnine. 

Cji  Hm  Xi  Oi  ;  334.  (STBYCH-xi'XA.)  C4J  Ha  Nj  0*;  334. 

"  An  alkaloid  prepared  from  Nux  Vomica  or  Ignatia,  and  also  occurring  in  other 

plants  of  the  Xal.  Ord.  Loganiaceae."  U.  S. 

Strychnia,  U.S.  1870;  Strychninum,  P.G.,-  Strychnioe,  Fr.;  Strychnin,  O. 

"  Take  of  Nux  Vomica  one  pound  [avoirdupois]  ;  Acetate  of  Lead  one  hundred 
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and  eighty  grains  ;  Solution  of  Ammonia,  Rectified  Spirit,  Distilled  Water,  each,  a 
sufficiency.  Subject  the  Nux  Vomica  for  two  liours  to  steam  in  any  convenient 
vessel ;  chop  or  slice  it ;  dry  it  in  a  water-bath  or  hot  air  chamber,  and  immediately 
grind  it  in  a  coffee  mill.  Digest  the  powder  at  a  gentle  heat  for  twelve  hours  with 
two  pints  [Imperial  measure]  of  the  Spirit  and  one  of  the  Water,  strain  through 
linen,  express  strongly,  and  repeat  the  process  twice.  Distil  off  the  Spirit  from  the 
mixed  fluid,  evaporate  the  watery  residue  to  about  sixteen  [fluidjounces,  and  filter 
when  cold.  Add  now  the  Acetate  of  Lead,  previously  dissolved  in  Distilled  Water, 
so  long  as  it  occasions  any  precipitate ;  filter ;  wash  the  precipitate  with  ten  ounces 
of  cold  Water,  adding  the  washings  to  the  filtrate  ;  evaporate  the  clear  fluid  to  eight 
[fluidjounces,  and  when  it  has  cooled  add  the  Ammonia  in  slight  excess,  stirring 
thoroughly.  Let  the  mixture  stand  at  the  ordinary  temperature  for  twelve  hours ; 
collect  the  precipitate  on  a  filter,  wash  it  once  with  a  few  ounces  of  cold  Distilled 
Water,  dry  it  in  a  water- bath  or  hot  air  chamber,  and  boil  it  with  successive  portions 
of  Rectified  Spirit,  till  the  fluid  scarcely  tastes  bitter.  Distil  off  most  of  the  Spirit, 
evaporate,  the  residue  to  the  bulk  of  about  half  an  ounce,  and  set  it  aside  to  cool. 
Cautiously  pour  off  the  yellowish  mother-liquor  (which  contains  the  brucia  of  the 
seeds)  from  the  white  crust  of  strychnia  which  adheres  to  the  vessel.  Throw  the 
crust  on  a  paper  filter,  wash  it  with  a  mixture  of  t,wo  parts  of  Rectified  Spirit  and  one 
of  Water,  till  the  washings  cease  to  become  red  on  the  addition  of  nitric  acid  ;  finally 
dissolve  it  by  boiling  it  with  an  ounce  of  Rectified  Spirit,  and  set  it  aside  to  crystallize. 
More  crystals  may  be  obtained  by  evaporating  the  mother-liquor."  Br. 

The  U.  S.  Pharmacopoeia  very  properly  omits  a  process  for  preparing  this  alkaloid, 
as  it  can  only  be  made  profitably  by  the  manufacturing  chemist  on  a  large  scale.* 

In  preparing  strychnine,  the  first  step  is  properly  to  comminute  the  nux  vomica. 
This  may  be  done  by  rasping  the  seeds,  or,  as  directed  in  the  British  Pharmacopoeia, 
by  first  softening  them  by  steam,  then  slicing,  drying,  and  grinding  them.  The 
next  object  is  to  extract  the  strychnine.  For  this  purpose,  in  the  U.  S.  process  of 
1870  water  is  employed  acidulated  with  hydrochloric  acid  ;  in  the  British,  rectified 
spirit  diluted  with  half  its  bulk  of  water.  In  the  latter,  the  native  igasurate  of 
strychnine  is  taken  up ;  in  the  former,  the  hydrochlorate,  which  is  a  veij  soluble 
salt.  In  the  U.  S.  process,  after  a  concentration  of  the  infusion,  the  salt  of  strych- 
nine is  decomposed  by  lime,  which  precipitates  the  strychnine  along  with  the  excess 
of  lime  employed  and  impurities.  The  strychnine  is  extracted  from  the  precipitate 
by  boiling  alcohol,  and  may  be  obtained  in  crystals  by  the  concentration  of  the  solu- 
tion. But  in  this  state  it  is  much  colored  and  impure.  To  obviate  these  impurities 
in  some  degree,  the  British  Pharmacopoeia  directs  that  the  concentrated  liquid  should 
be  treated  with  acetate  of  lead,  which  precipitates  much  of  the  contaminating  matter, 
and  then  that  the  liquor,  previously  filtered,  should  be  treated  with  ammonia,  by 
which  the  strychnine  is  thrown  down  less  impure  than  in  the  U.  S.  process  of  1870. 
At  this  stage  of  the  proceedings,  the  U.  S.  Pharmacopoeia  directed  that  the  precipi- 
tate, which,  besides  strychnine,  contains  also  brucine  and  various  impurities,  should 
be  freed  from  the  latter  alkaloid  by  washing  with  cold  diluted  alcohol,  in  which 
brucine  is  much  more  soluble  than  strychnine.     In  the  U,  S.  process  of  1870  the 

*  Strychnia,  U.  S.  1870.  "Take  of  Nux  A''omica,  tusj^bA,  forty-eight  troyounces  ;  Lime,  in  fine 
powder,  six  troyounces  ;  Muriatic  Acid,  three  troyounces  and  a  half ;  Alcohol,  Diluted  Alcohol,  Di- 
luted Sulphuric  Acid,  Water  of  Ammonia,  Purified  Animal  Charcoal,  Water,  each,  a  svfficient  quan- 
tity. Macerate  the  Nux  Vomica  for  twenty-four  hours  in  sixteen  pints  of  water,  acidulated  with 
one-third  of  the  Muriatic  Acid  ;  then  boil  for  two  hours,  and  strain  with  expression  through  a 
strong  muslin  bag.  Boil  the  residue  twice  successively  in  the  same  quantity  of  acidulated  Water, 
each  time  straining  as  before.  Mix  the  decoctions  and  evaporate  to  the  consistence  of  thin  syrup; 
then  add  the  Lime  previously  mixed  with  a  pint  of  Water,  and  boil  for  ten  minutes,  frequently 
stirring.  Pour  the  whole  into  a  doiible  muslin  bag,  and,  having  thoroughly  washed  the  precipitate, 
press,  drj',  and  powder  it.  Treat  the  powder  repeatedly  with  Diluted  Alcohol,  in  order  to  remove 
the  brucia,  until  the  washings  are  but  faintly  reddened  by  nitric  acid.  Then  boil  it  repeatedly  with 
alcohol  until  deprived  of  its  bitterness,  mix  the  several  tinctures,  and  distil  off  the  Alcohol  by 
means  of  a  water-bath.  Having  washed  the  residue,  mix  it  with  a  ))int  of  Water,  and,  applying 
a  gentle  heat,  drop  in  enough  Diluted  Sulphuric  Acid  to  neutralize  and  dissolve  the  alkaloid.  Then 
add  Purified  Animal  Charcoal,  and,  having  boiled  the  mixture  for  a  few  minutes,  filter,  evaporate, 
and  set  aside  to  crystallize.  Dissolve  the  crystals  in  AVater,  and  add  sufficient  Water  of  Ammonia 
to  precipitate  the  Strychnia.  Lastly,  dry  this  on  bibulous  paper,  and  keep  it  in  a  well-stopped 
bottle."  U.  S.  1870. 
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Impure  strychnine  was  converted  into  a  sulphate  by  the  addition  of  sulphuric  acid,  and 
precipitated  again  by  ammonia  ;  being,  while  in  the  state  of  the  sulphate,  decolorized 
by  means  of  animal  charcoal.  The  Br.  Pharmacopoeia  completes  the  process  by 
washing  the  precipitate  produced  by  ammonia  with  cold  water,  drying  it,  then  ex- 
hausting it  with  alcohol,  and  concentrating  the  alcoholic  solution.  The  strychnine 
now  crystallizes,  leaving  most  of  the  brucine  in  the  mother-liquor.  But,  as  some 
of  the  latter  alkaloid  still  contaminates  the  product,  the  Pharmacopoeia  directs  this 
to  be  washed  with  cold  alcohol  somewhat  diluted,  until  the  washings  cease  to  give 
evidence  of  the  presence  of  brucine  by  being  reddened  by  nitric  acid ;  thus  accom- 
plishing at  the  end  of  the  process  what  was  done  in  the  U.  S.  formula  at  an  earlier 
stage.  To  free  the  strychnine  entirely  from  brucine  requires  repeated  crystalliza- 
tions, and  a  little  of  the  latter  principle  is  consequently  almost  always  retained  ;  but 
it  is  not  injurious,  as  the  physiological  effects  of  the  alkaloids  are  very  similar.  The 
laean  of  St.  Ignatius  yields  strychnine  more  easily  and  more  larcely  than  nux  vomica.* 

If  thought  desirable,  brucine  may  be  in  great  measure  separated  from  the  strych- 
nine of  commerce,  by  dissolving  the  latter  in  very  dilute  nitric  acid,  filtering,  and 
concentrating.  Nitrate  of  brucine  crystallizes  in  short,  thick,  dense  prisms  grouped 
together;  nitrate  of  strychnine  in  radiated  tufts  of  long,  light,  capillary  needles.  By 
gentle  agitation  with  the  liquid,  the  latter  salt  is  suspended  and  may  be  poured  off, 
leaving  the  former.  The  alkaloids  may  be  obtained  by  dissolving  the  salts  in  water, 
and  precipitating  with  ammonia. 

Properties.  As  usually  found  in  commerce,  strychnine  is  a  white  or  grayish 
white  powder.  When  rapidly  crystallized  from  its  alcoholic  solution,  it  has  the  form 
of  a  white,  granular  powder ;  when  slowly  crystallized,  that  of  elongated  octahedra, 
or  rhombic  prisms  with  pyramidal  capping.  It  is  officinally  described  as  in  "  color- 
less, octahedral  or  prismatic  crystals,  or  a  white,  crystalline  powder,  permanent  in  the 
air,  odorless,  but  having  an  intensely  bitter  taste,  which  is  still  perceptible  in  highly 
dilute  (1  in  700000)  solution,  and  of  an  alkaline  reaction.  Soluble  in  6700  parts 
of  water,  and  in  110  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  2500  parts  of  boiling 
water,  and  in  12  parts  of  boiling  alcohol ;  also  soluble  in  6  parts  of  chloroform,  but 
almost  insoluble  in  ether  or  in  absolute  alcohol.  When  heated  to  about  312°  C. 
(59-4°  F.),  Strychnine  melts,  but  is  previously  decomposed ;  at  a  red  heat  it  is 
wholly  dissipated.  On  adding  to  a  few  drops  of  cold,  concentrated  sulphuric  acid, 
one  drop  of  a  solution  of  Strychnine,  or  of  any  of  its  salts,  and  then  a  small  crystal 
of  bichromate  of  potassium,  a  deep  blue  color  makes  its  appearance,  which  rapidly 
passes  into  violet,  then  cherry-red,  and  fades  after  some  time.  Strychnine  should 
not  be  reddened  at  all,  or  at  most  but  very  faintly,  by  nitric  acid  (abs.  of  more  than 
traces  of  brucine)."  U.  S.  It  melts  like  a  resin,  is  decomposed  at  a  comparatively 
low  temperature,  and  entirely  dissipated  at  a  red  heat.  Dr.  Guy  obtained  a  crys- 
talline sublimate,  at  a  heat  but  a  few  degrees  below  that  at  which  it  begins  to 
change  color  and  undergo  decomposition.  Its  melting  point  is  variously  given  as 
284°  C.  (543°  F.)  and  312°  C.  (.594°  F.).  According  to  Dr.  Waddington,  when 
heated  to  decomposition,  it  emits  a  most  suffocating  odor,  resembling  the  smell  of 
asphaltum.  (P.  J.  Tr.,  March,  1868,  p.  413.)  According  to  the  experiments  of 
Messrs.  Plummer  and  Kelly,  strychnine  is  soluble,  at  the  ordinary  temperature,  in 
387  parts  of  alcohol  (sp.  gr.  0-835),  179  parts  of  absolute  alcohol,  and  682  parts 
of  ether.  (^4.  J.  P.,  Jan.  1859,  p.  25.)  The  volatile  oils  dissolve  it  freely.  Benzia 
dissolves  0-607  per  cent,  of  it,  and  amylic  alcohol  055  per  cent.  (Dragendorff,  Joiim. 
de  Pharm.,  4e  ser.,  iv.  473.)  It  has  an  alkaline  reaction  on  test  paper,  and  forms 
salts  with  the  acids.  Nitric  acid  does  not  redden  it  if  perfectly  pure,  but  almost 
always  reddens  it  as  found  in  commerce,  in  consequence  of  the  presence  of  brucine. 
M.  Eugene  Marchand  proposes  the  following  test,  by  which  a  very  minute  proportion 
of  strychnine  may  be  detected.     If  a  little  of  the  alkaloid  be  rubbed  with  a  few 

*  M.  J.  F.  Molyn  proposes,  previously  to  the  extraetioD  of  strychnine,  to  subject  nux  vomica  to 
fermentation,  by  which  the  saccharine  and  gummy  matters  of  the  seeds  are  decomposed,  and  lac- 
tic acid  is  formed,  which  decomposes  the  iia^asurates  of  strychnine  and  brucine,  producing  with  these 
bases  very  soluble  lactates.  For  the  particulars  of  his  process,  see  A.  J.  P.  (xii.  99),  and  for  other 
processes,  see  U.  S.  D.,  14th  ed.,  p.  1456, 
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drops  of  concentrated  sulphuric  acid  containing  one-hundredth  of  nitric  acid,  it  will 
be  dissolved  without  change  of  color ;  but  if  the  least  quantity  of  peroxide  of  lead 
be  added  to  the  mixture,  a  magnificent  blue  color  will  be  instantly  developed,  which 
will  pass  rapidly  into  violet,  then  gradually  to  red,  and  ultimately  become  yellow. 
(Journ.  de  Fharm.,  3e  ser.,  iv.  200.)  Professor  Otto  recommended  as  a  test  a 
minute  quantity  of  solution  of  bichromate  of  potassium,  which,  added  to  the  solu- 
tion of  strychnine  in  concentrated  sulphuric  acid,  produces  a  splendid  violet  color. 
(A.  J.  P.,  xix.  77.)  A  similar  change  of  color  is  produced,  according  to  Dr.  E.  W. 
Davy,  by  substituting  a  strong  solution  of  ferricyanide  of  potassium  (red  prussiate 
of  potassium)  for  that  of  bichromate  of  potassium.  (^Ibid.,  xxv.  414.)  It  appears 
that  any  substance  capable  of  yielding  nascent  oxygen  readily  will  serve  to  develop 
the  characteristic  violet  color,  when  applied  after  the  addition  of  sulphuric  acid. 
Landerer  has  found  that  solid  iodic  acid  or  iodate  of  potassium,  heated  gently  with 
strychnine,  gives  rise  to  a  beautiful  violet  color,  gradually  passing  to  red,  which  re- 
mains unchanged  for  many  days.  (^Ibid.,  March,  1861,  p.  110.)  According  to  Mr. 
Wm.  Copney,  the  least  efficacious  agent  is  chlorate  of  potassium,  a  much  better  is 
lead  dioxide,  a  still  better  is  manganese  dioxide,  and  the  best  of  all  is  bichromate 
of  potassium ;  and  the  general  result  of  numerous  experiments,  recently  made,  is 
that  the  last-mentioned  reagent  is  the  most  effective.  The  sulphuric  acid  must  be 
of  not  less  sp.  gr.  than  1-84.  The  play  of  colors,  according  to  Mr.  Copney,  is  first 
blue,  then  purple,  then  crimson,  which  is  followed  by  red  and  green,  the  latter  some- 
times giving  place  to  yellow.  It  is  stated  that  the  l-500,000th  part  of  a  grain  may 
be  detected.  (See  A.  J.  P.,  xxviii.  459.)  On  the  other  hand,  some  chemists  have 
found  difficulties  with  the  bichromate  of  potassium  test.  Thus,  Brieger  (Jahresh., 
1850,  p.  617)  found  that  unless  the  substance  was  first  moistened  with  sulphuric 
acid  and  the  bichromate  added  to  it  subsequently,  the  reaction  of  strychnine  was 
interfered  with  by  quinine,  morphine,  and  especially  by  sugar.  Sonnenschein  (Fre- 
senius  Zeitschrift,  9,  p.  495)  found  that  ceroso- eerie  oxide  was  much  more  sensitive 
as  a  reagent  to  use  with  sulphuric  acid  for  strychnine  than  bichromate  of  potash. 
This  fact  we  can  confirm  from  experience.  It  gives  a  blue  color  lasting  longer, 
which  then  becomes  violet,  and  then  a  permanent  cherry-red.* 

*  To  succeed  in  detecting  the  alkaloid  when  mixed,  in  small  proportion,  with  organic  mat- 
ters, it  is  necessary  first  to  disintegrate  the  organic  matter,  that  the  action  of  a  solvent  of  the 
strychnine  should  not  be  impeded,  and  that  the  alkaloid  should  be  completely  separated  from  the 
foreign  matter.  The  process  of  Messrs.  Rogers  <t  Girdwood,  by  which  these  objects  are  effected,  is 
the  following.  Digest  the  substance,  supposed  to  contain  the  strychnine,  with  a  mixture  of  1  part 
of  hydrochloric  acid  and  10  of  water,  until  it  becomes  apparently  fluid.  Filter,  and  evaporate  the 
liquid  to  dryness  by  a  water-bath.  Treat  the  residue  with  alcohol  as  long  as  anything  is  dissolved, 
filter,  and  evaporate.  Dissolve  the  residue  in  water,  and  filter.  Add  solution  of  ammonia  in  excess 
to  the  aqueous  solution,  and  agitate  in  a  bottle  or  long  tube  with  half  an  ounce  of  chloroform. 
Upon  repose  the  chloroform  subsides,  holding  the  alkaloid  in  solution.  Draw  it  off  by  a  pipette, 
and  evaporate  the  chloroform  over  a  water-bath.  Moisten  the  dry  residue  with  concentrated  sul- 
phuric acid,  and  expose  the  mixture  for  some  hours  to  the  temperature  of  a  water-bath,  by  which 
means  all  the  organic  matter  except  the  strychnine  is  decomposed.  Treat  the  charred  mass  with 
water,  filter,  add  excess  of  ammonia,  and  shake  the  mixture  with  a  drachm  of  chloroform.  Sepa- 
rate the  chloroform  as  before;  and,  if  the  matter  left  after  the  evaporation  of  a  small  portion  of  it 
is  charred  by  concentrated  sulphuric  acid,  the  whole  of  it  must  be  treated  in  the  same  manner  as 
the  previous  chloroform  solution.  The  last  chloroform  solution  obtained  is  then  to  be  tested  for 
strychnine.  Take  up  a  little  of  it  in  a  capillary  tube,  and  drop  it  on  the  smallest  space  of  a  warm 
porcelain  capsule,  so  that  each  successive  drop  may  be  evaporated.  When  the  capsule  is  quite  cold, 
moisten  the  spot  with  concentrated  sulphuric  acid,  and  add  a  minute  fragment  of  bichromate  of 
potassium.  Should  the  characteristic  color  not  be  developed,  it  is  said  that,  if  there  be  the  minutest 
quantity  of  strychnine  present,  the  color  will  become  visible  by  adding  sulphuric  acid  rendered 
slightly  yellow  by  chromic  acid.  In  conducting  the  process,  care  must  be  taken  not  to  stir  the  spot 
moistened  by  sulphuric  acid  with  a  rod  before  the  addition  of  the  bichromate,  and  not  to  expose  the 
spot  to  a  very  strong  light,  which  interferes  with  the  chemical  reactions.  {Land.  Med.  Timea  and 
Gaz.,  June,  1857,  p.  620.)  The  proctess  of  dialysis  may  be  advantageously  applied  to  the  separa- 
tion of  strychnine  from  the  organic  matters  containing  it,  when  brought  to  the  liquid  state.  (See 
Dialysis,  Part  II.)  Diluted  acetic  acid  may  be  used  for  extracting  the  alkaloid  with  other  soluble 
substances  from  the  contents  of  the  stomach. 

It  is  stated  by  Mr.  C.  W.  Bingley  that,  if  much  tartar  emetic  be  contained  in  a  solution  with  a 
little  strychnine,  a  pale  greenish  color  is  produced  instead  of  the  violet;  and,  in  like  manner,  if 
chloride  of  antimony  be  present,  the  sulphuric  acid  and  bichromate  of  potassium  test  fails  alto- 
gether. {Chem.  Gaz.,  June  16,  1S56,  p.  229.)  Mr.  Richard  Hagen,  having  been  induced,  by  the 
assertion  of  Von  Sicherer  that  this  test  fails  when  the  strychnine  is  mixed  with  tartar  emetic  or 
other  tartrates,  or  even  tartaric  acid,  to  investigate  the  subject,  ascertained  that  this  statement,  as 
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Mr.  Wm.  T.  Wenzell  states  that,  when  very  minute  quantities  of  the  alkaloid  are 
being  dealt  with,  much  the  best  plan  is  to  prepare  a  reagent  by  dissolving  in  2000 
grains  of  sulphuric  acid  one  grain  of  the  permanganate  of  potassium.  The  alkaloid, 
during  the  evaporation  of  the  fluid  on  the  porcelain,  as  just  described,  collects  in  the 
margins  of  the  film,  and  the  smallest  possible  dot  of  the  reagent  is  to  be  placed  S6 
that  its  margin  comes  in  contact  with  that  of  the  film.  In  this  way,  Mr.  Wenzell 
affirms,  he  was  able  to  detect  l-900,000th  part  of  strychnine.  {A.J.  P.,  xlii.  385.) 
Some  doubt  was  thrown  upon  the  value  of  this  test  by  experiments,  which  seemed 
to  prove  that  the  presence  of  morphine  in  excess,  especially  in  connection  with 
organic  matter,  so  far  modified  or  disguised  the  action  of  the  test  upon  strychnine 
as  to  prevent  the  appearance  of  the  characteristic  color ;  but  subsequent  and  care- 
fully conducted  experiments,  by  the  late  Dr.  Robert  P.  Thomas,  satisfactorily  deter- 
mined that  the  conclusions  in  relation  to  the  effects  of  morphine  were  erroneous,  and 
that  whether  alone  or  associated  with  organic  matters,  in  small  or  in  large  quantity, 
it  does  not  prevent  the  operation  of  this  color-test  if  carefully  applied.  {Am.  Journ. 
of  Med.  ScL,  Oct.  1861,  and  April,  1862,  p.  3-40.)  Strychnine  consists  of  carbon, 
hydrogen,  nitrogen,  and  oxygen,  and  has  the  formula  CjjH.^NjO,  (or,  as  given  by 
others,  CjjHy,NjOj).  The  salts  of  strychnine  are  for  the  most  part  soluble  and  crys- 
tallizable.  Their  solution  is  decomposed  by  the  alkalies  and  their  carbonates,  and 
by  tannic,  but  not  by  gallic  acid,  and  is  not  affected  by  ferric  salts.  They  are  pre- 
cipitated by  the  solution  of  iodine  in  iodide  of  potassium,  and.  the  precipitate,  though 
soluble  in  alcohol,  is  insoluble  in  the  diluted  acetic  and  hydrochloric  acids  of  the 
U.  S.  Pharmacopceia.  (Fairthorne,  A.  J.  P.,  xxvii.  212.)* 

Strychnine  is  apt  to  contain  impurities,  of  which  the  chief,  besides  brucine,  are 
coloring  matter,  and  lime  or  magnesia.  The  two  latter  impurities  are  left  behind 
when  the  adulterated  alkaloid  is  incinerated  in  the  open  air.    Pure  strychnine  leaves 

a  general  rule,  is  erroneons ;  for  the  reaction  takes  place  with  rtrychnine  or  its  hydrochlorate,  though 
mixed  with  20  or  30  parts  of  tartrate  of  antimony  ;  yet  when  nitrate  of  ttrychnine  is  used  with  20 
parts  of  the  antimonial  tartrate,  the  mass  almost  instantly  acquires  a  green  color  with  the  reagents 
mentioned.  But  even  with  nitrate  of  strychnine,  the  test  succeeds  if  peroxide  of  lead  is  used  in- 
stead of  chromic  acid  as  the  oxidizing  agent,  (Ibid.,  Oct.  15,  1857,  p.  39S,) 

For  a  particular  account  of  the  results  produced  by  the  reaction  of  a  large  number  of  substances 
with  strychnine,  the  reader  is  referred  to  a  paper  by  Dr.  T,  G.  Wormley,  in  the  Chemical  A'eics  for 
April  14th  and  28th,  1860  (pp,  218  and  242).  Among  othec  trials  made  by  him  was  that  of  the 
action  of  this  alkaloid  on  frogs,  proposed  as  a  test  by  the  late  Dr.  Marshall  Hall.  The  poison  was 
injected  into  the  stomach  of  the  animals  through  a  pipette.  A  solution  containing  1  per  cent,  of 
strychnine  immediately  produced  rigidity  and  violent  tetanic  spasms,  and  death  in  8  minutes. 
With  1  part  of  strychnine  to  1000  of  the  menstruum,  the  spasmodic  symptoms  were  induced  in  3 
or  4  minutes;  with  1  in  10,000,  in  from  10  to  24  minutes;  with  1  in  20,000,  and  1  in  30,000,  the 
symptoms  were  less  unequivocal,  though  tetanic  spasms  were  noticed  in  some  of  the  animals. 

Experiments  by  Mr.  W.  A.  Guy  on  the  effects  of  sulphuric  and  nitric  acids  on  strychnine  and 
many  other  alkaloids,  published  with  tabulated  results,  show  that  in  no  one  out  of  66  proximate 
principles,  chiefly  alkaloids,  was  the  same  change  of  color  produced  as  in  strychnine  by  concen- 
trated sulphuric  acid,  followed  by  a  crystal  of  bichromate  of  potassium,  (See  A.  J.  P.,  Nov.  1861, 
p,  517.)  In  the  same  number  of  the  same  journal  (p.  527)  is  a  paper  by  Mr.  T.  E.  Jenkins,  giv- 
ing the  result  of  experiments  with  sulphuric  acid  and  bichromate  of  potassium  on  numerous  alka- 
loids, all  tending  to  prove  thedelicacy  and  certainty  of  this  color-test  of  strychnine,  Mr,  A.  Wynter 
BIyth  distils  the  suspected  alkaloid  with  a  solution  of  permangunsite  of  potassium  to  drj-ness,  con- 
densing the  vapor  in  a  cold  flask,  and  applying  Nessler's  test  for  ammonia  to  the  liquid  thus  ob- 
tained. He  finds  that  all  the  poisonous  alkaloids  differ,  but  are  individually  constant  in  the  amount 
of  ammonia  j-ielded,  and  that  the  test  is  always  competent  to  decide  to  which  class  the  alkaloid  be- 
longs, and  often  what  alkaloid  it  is.  Strychnine  yields  half  its  nitrogen,  or  5*09  per  cent,  of 
ammonia.     For  further  particulars  consult  Med.  Timet  and  Gaz.,  1875,  i,  387. 

*\Vhen  an  aqueous  solution  of  sulphate  of  strychnine  and  nitrite  of  potassium  is  boiled,  an  effer- 
vescence takes  place,  owing  to  the  escape  of  nitrogen,  and  the  solution  becomes  yellow.  If  ammonia 
is  now  added,  a  precipitate  takes  placp,  which  has  been  found  to  consist  of  two  alkaloids,  result- 
ing from  the  oxidation  of  the  strychnine  in  different  degrees.  One  of  these  the  discoverer,  P. 
Schutzenberger,  proposes  to  name  oxyitryehnine,  and  the  other  dioxyttryehnine.  (See  A.  J.  P.,  March, 
1859,  p.  1.33,) 

Methyl-ntnfchnine.  Methyl-briicine.  These  alkaloids  are  formed  by  replacing  one  of  the  atoms  of 
hydrogen  in  strychnine  by  methyl  (CHsi.  which  is  effected  by  acting  on  the  alkaloids  by  iodide 
of  methyl.  A  singular  and,  if  verified,  very  important  statement  in  relation  to  these  modifications 
of  strychnine  and  brucine,  made  by  Stahlschmidt  (Anu.  der  Phyn.  und  Chem.),  is  that  they  are  not 
poisonous.  He  gave  to  a  rabbit  five  grains  of  methyl-strychnine,  without  any  bad  symptoms, 
though  the  same  animal  was  afterwards  killed  in  five  minutes  by  one-twentieth  af  a  grain  of  strych- 
nine placed  upon  its  tongue.  The  important  practical  inference  is  that  iodide  of  methyl  ought  to 
be  an  antidote  to  strychnine.  (See  *i,  J.  P.,  May,  1860,  p.  220.) 
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no  ashes  under  these  circumstances.  Brucine  is  detected  by  the  red  color  whicli  it 
yields  with  nitric  acid.  Neither  this  nor  sulphuric  acid  colors  strychnine ;  a  test 
which  serves  to  distinguish  it  from  several  other  alkaloids. 

Medical  Properties  and  Uses.  The  effects  of  strychnine  upon  the  system  are 
identical  in  character  with  those  of  nux  vomica,  and  it  is  employed  for  the  same  pur- 
poses as  a  medicine.  In  whatever  way  strychnine  is  introduced  into  the  system,  it 
acts,  if  in  sufficient  quantity,  as  a  violent  poison.  The  evidences  of  its  slightest  action 
are  muscular  twitchings  and  stiffness.  After  poisonous  doses  the  symptoms  usually 
come  on  not  only  speedily  but  very  suddenly.  They  are  convulsions,  both  tonic  and 
clonic,  aifecting  all  the  voluntary  muscles,  plainly  reflex  in  character,  and  inter- 
rupted by  periods  of  usually  complete  relaxation.  Consciousness  is  undisturbed.  The 
body  is  during  the  convulsion  rigid,  with  the  foce  drawn  into  the  risus  sardonicus,  the 
limbs  stiffly  extended,  and  the  whole  person  bowed  backward  in  marked  opisthotonus. 
The  convulsions  are  accompanied  with  pain,  and  may  be  so  severe  as  to  cause  death 
by  locking  the  chest  in  a  general  respiratory  spasm.  This  death  during  a  convul- 
sion may  occur  very  early,  and  is  accompanied  by  evident  signs  of  asphyxia ;  if  in 
any  convulsion  consciousness  be  affected,  it  is  by  approaching  asphyxia,  and  is  an 
evidence  of  imminent  peril.  In  many  instances  the  patient  survives  some  hours, 
and  finally  dies  of  exhaustion.  The  chief  physiological  action  of  strychnine  is 
stimulation  of  the  motor  and  vaso-motor  centres  of  the  cord ;  the  peripheral  nerves 
are  only  affected  by  very  large  toxic  doses,  which  exert  both  a  direct  and  an  indirect 
sedative  influence  upon  them.  The  diagnosis  of  strychnine  poisoning  from  tetanus, 
hysteria,  and  other  convulsive  diseases  is  to  be  determined  by  the  jaw  being  affected 
after  the  limbs  and  trunk,  the  relaxation  between  the  convulsions,  the  universality 
of  the  latter,  the  retention  of  consciousness,  the  rapidity  of  the  attack,  and  the  his- 
tory of  the  case. 

There  is  no  reliable  chemical  antidote  to  strychnine,  but  tannic  acid  or  soluble 
iodine,  or  a  soluble  iodide,  may  be  given  as  forming  with  the  alkaloid  compounds  of 
difficult  solubility ;  it  must  not,  however,  be  forgotten  that  both  the  tannate  and  the 
iodide  of  strychnine  are  capable  of  causing  death  ;  hence  it  is  essential  always  to 
produce  vomiting  in  strychnine  poisoning  when  the  patient  is  seen  early.  The  further 
treatment  consists  in  the  maintenance  of  absolute  quiet,  and  the  use  of  such  spinal 
sedatives  as  chloroform,  nitrite  of  amyl,  opium,  chloral,  bromide  of  potassium  :  to- 
bacco, aconite,  and  various  similar  sedative  substances  have  been  used,  but  no  drug 
which  acts  powerfully  as  a  cardiac  depressant  should  be  employed.  Calabar  bean  is 
also  less  efficacious  than  the  remedies  first  mentioned,  as  its  influence  is  not  upon  the 
spinal  centres,  but  upon  the  peripheral  nerves.  Chloroform  and  nitrite  of  amyl  act 
very  promptly,  but  their  impression  is  a  fugacious  one,  and  their  use  should  be 
restricted  to  the  arresting  of  convulsions  so  severe  as  to  threaten  life.  Opium  may 
be  given  in  moderate  doses,  and  very  large  doses  of  cannabis  Indiea  have  been  era- 
ployed  in  some  cases  with  excellent  result,  but,  as  it  exists  in  our  markets,  this  drug 
is  too  uncertain  for  any  reliance  to  be  placed  upon  it.  Bromide  of  potassium  and 
chloral  are  exceedingly  valuable  remedies.  In  any  case  of  severe  strychnine  poison- 
ing it  would  be  advisable  to  begin  the  general  medicinal  treatment  with  the  admin- 
istration of  half  an  ounce  (5ss)  of  bromide  of  potassium.  After  this  chloral  may 
be  given  in  20  to  30  gr.  doses,  at  intervals  of  greater  or  less  length,  according  to 
the  severity  of  the  symptoms ;  inhalations  of  chloroform,  ether,  and  nitrite  of  amyl 
being  practised  pro  re  nata,  and  the  bromide  also  being  repeated  in  much  smaller 
dose  if  it  seems  advisable. 

Ether  acts  too  slowly  to  be  comparable  in  its  effects  to  chloroform  in  this  toxaemia, 
but  it  must  not  be  forgotten  that  chloroform  is  alleged  to  have  produced  sudden 
cardiac  death  in  strychnine  poisoning,  and  in  the  latter  stages,  when  exhaustion  has 
set  in,  ether  certainly  is  the  safer  remedy.  Under  the  latter  circumstances  alcohol 
should  be  freely  administered,  as  tending  not  only  to  quiet  spasm,  but  also  to  sustain 
the  heart's  action. 

On  account  of  its  stimulant  effect  upon  the  gastric  mucous  membrane,  and  of  its 
tendency  to  excite  the  vaso-motor  and  motor  centres  of  the  spinal  cord,  and  thereby 
increase  the  activity  of  the  circulation  and  the  general  systemic  tone,  strychnine  is  a 
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very  valuable  tonic,  which  may  be  given  along;  with  iron  and  simple  bitters  in  cases 
of  anaemia,  especially  in  cases  of  general  relaxation.  Its  striking  convulsive  influ- 
ence early  led  to  its  use  in  palsies,  and  it  is  habitually  employed  to-day  in  hemi- 
plegia and  various  paralytic  affections.  As,  however,  the  loss  of  muscular  power  in 
these  cases  is  very  rarely  due  in  chief  part,  if  at  all,  to  depression  of  the  spinal 
centres,  it  is  not  common  to  see  any  very  marked  result  from  the  use  of  the  drug. 
In  infantile  palsies  and  other  affections  in  which  the  nutrition  of  the  muscles  is 
largely  at  fault,  the  injection  of  strychnine  into  the  affected  muscles  is  sometimes 
conducive  of  great  good. 

Strychnine,  owing  to  its  tendency  to  increase  the  activity  of  non-striated  as  well  a.s 
of  striated  muscular  fibres,  is  a  valuable  addition  to  laxative  medicines,  where  there 
is  reason  to  suspect  relaxation  of  the  muscular  coat  of  the  bowel.  By  the  oculists, 
strychnine  is  much  used  in  atrophy  of  the  optic  nerve,  and  the  late  Dr.  Isaac  Hays 
(J.m.  Journ.  Med.  Sci.,  July,  1863,  p.  266)  ascribed  to  it  a  myotic  power  similar 
to  that  of  Calabar  bean. 

The  ordinary  dose  of  strychnine  is  -^^  of  a  grain  (0-003  Gm.)  by  the  mouth,  or 
■^  of  a  grain  (0-0021  Gm.)  used  hypodermically.*  There  are  a  few  persons  who 
will  not  well  bear  these  amounts,  and  by  accustoming  the  patient  gradually  to  the 
drug,  very  much  larger  doses  may  be  used  with  safety. 

Off.  Prep.  Liquor  Strychniae,  Br.;  Ferri  et  Strychninae  Citras ;  Syrupus  Ferri, 
Quininse  et  Strychninae  Phosphatum,  U.  S. 

STRYCHNINE  SULPHAS.  U.S.   Sulphite  of  Strychnine. 

(STRYCH-Ki'X^  SUL'PHAS.) 
(Ca  Hh  Nj  Oj)2  Hj  SO4.  7H2  O  ;  892.  C«  Hm  Nj  O4,  HO,  SOj.  7H0;  446. 

•'  Sulphate  of  Strychnine  should  be  kept  in  well-stopped  vials."  U.  S. 
Strychniae  Sulphas,  Pharm.  1870;    Strjchninum  Sulfuricuin;    Sulfate   de   Strychnine,  Fr./ 
Schwefelsaures  Strychnin,  G. 

A  process  for  this  salt  is  no  longer  officinal.  That  of  the  U.  S.  P.  1870  will  be 
found  in  the  foot-note.f  Two  forms  of  sulphate  of  strychnine  are  known,  the  acid 
sulphate,  or  commercial  sulphate,  and  the  officinal  or  neutral  sulphate.  Commercial 
strychnine  sulphate,  Cj,H2,NjO,.H2SO^-f-  2HjO,  crystallizes  in  needles.  The  water 
is  expelled  at  150^  C.  (302°  F.).  To  prepare  the  neutral  sulphate  (CjiH^^N^O,),. 
HjSO^.  a  solution  of  the  acid  sulphate  is  divided  into  two  equal  portions,  one-half 
is  precipitated  by  ammonia,  and  the  precipitate  is  added  to  the  other  part  of  the 
solution  and  the  mixture  boiled.  On  cooling,  the  liquid  deposits  the  neutral  salt 
in  transparent  prisms,  containing  5  mols.  H.,0.  The  crystals  become  anhydrous 
at  200°  C.  (392^  F.).  By  the  spontaneous  evaporation  of  an  aqueous  solution  of 
the  salt,  transparent  pyramids  belonging  to  the  quadratic  system  are  obtained. 
According  to  Rammelsberg,  these  crvstals  contain  6  mols.  H^O.  (^Ber.  d.  Deutsch. 
Chem.  Ges.,  1881,  p.  1231  ;  N.  i?.,'jan.  1882.) 

This  salt  is  in  "  colorless  or  white,  shining,  prismatic  crystals,  efflorescent  in  dry 
air,  odorless,  but  having  an  intensely  bitter  taste,  which  is  still  perceptible  in 
highly  dilute  (1  in  700,000)  solution,  and  of  a  neutral  reaction.  Soluble  in  10 
parts  of  water,  and  in  60  parts  of  alcohol  at  15°  C.  (59°  F.) ;  in  2  parts  of  boiling 
water,  and  in  2  parts  of  boiling  alcohol ;  also  soluble  in  26  parts  of  glycerin,  but 
insoluble  in  ether.  When  heated  to  about  135°  C.  (275°  F.),  the  salt  melts,  and 
loses  14-1  per  cent,  of  its  weight  (water  of  crystallization)  ;  at  a  red  heat  it  is  com- 
pletely dissipated.     On  adding  solution  of  potassa  to  the  aqueous  solution,  a  white 

*  Strychnine  should  never  be  prescribed  in  liquid  form  in  combination  with  bromides,  iodides, 
or  chlorides,  for  fear  of  formin;?  the  insoluble  hydrobromate,  hydriodate,  or  hydrochlorate  of  strych- 
nine. Several  cases  of  poisoning  have  occurred  through  neglect  of  this  precaution.  Dr.  A.  B. 
Lyons  (.1.  J.  P.,  Oct.  1877)  records  a  case  of  poisoning  through  the  patient  receiving  in  the  last 
dose  the  greater  portion  of  the  hydrobromate  of  strychnine,  which  had  crystallized  out. 

f  Strychnine  Sulphas.  "  Take  of  Strychnia  a  tA-oyomice  ;  Diluted  Sulphuric  Acid  nine  fluid- 
drachma,  or  a  aufficlent  quantitij  ;  Distilled  Water  n  pint.  Mix  the  Strychnia  with  the  Distilled 
Water,  heat  the  mixture  gently,  and  gradually  add  Diluted  Sulphuric  Acid  until  the  alkaloid  is 
neutralized  and  dissolved.  Filter  the  solution,  and  evaporate  with  a  moderate  heat,  so  that  crystals 
may  form  on  cooling.  Lastly,  having  drained  the  crystals,  dry  them  rapidly  on  bibulous  paper, 
and  keep  them  in  a  well-stopped  bottle."  U.  S.  1S70. 
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precipitate  is  thrown  down,  which  is  insoluble  in  an  excess  of  potassa,  and  which 
answers  to  the  reaction  of  strychnine.  (See  Stri/chmna.)  The  aqueous  solution 
of  the  salt  yields,  with  test-solutioy  of  chloride  of  barium,  a  white  precipitate  in- 
soluble in  hydrochloric  acid."  IT.  S.  The  chief  advantage  of  this  preparation  over 
strychnine  is  its  much  greater  solubility  in  water,  by  which  it  is  better  adapted  to 
external  use,  as  for  application  to  blistered  surfaces,  or  for  hypodermic  injection, 
or  as  an  ingredient  in  collyria.  These  advantages  may  be  easily  gained,  however, 
by  adding  a  few  drops  of  an  acid,  the  acetic  for  example,  to  strychnine,  so  that  the 
value  of  this  as  a  distinct  officinal  preparation  is  diminished.  Owing  to  the  presence 
of  sulphuric  acid  and  water  of  crystallization  in  this  salt,  it  contaius  but  about  75 
per  cent,  of  strychnine,  and  the  dose  would  be  therefore  one-fourth  greater  than  that 
of  the  alkaloid.  The  maximum  commencing  dose  of  the  sulphate  is  one-sixteenth 
of  a  grain  (0-004  Gm.).* 

STYRAX.  U.S,    Storax. 

(STY'RAX.) 

"  A  balsam  prepared  from  the  inner  bark  of  Liquidambar  orientalis.  Miller. 
{Nat.  Orel.  Hamamelaceas,  Balsamifluae.)"  U.  S.  "A  balsam,  obtained  from  the 
bark  of  Liquidambar  orientale.  Purified  by  means  of  rectified  spirit  and  strain- 
ing." Br. 

Styrax  Prseparatus,  Br.;  Prepared  Storax ;  Styrax  Liquidus,  P.O.;  Balsamum  Storacis  ;  Liquid 
Storax ;  Storax,  Styrax  liquide,  Fr.;  Fliissiger  Storax,  G.;  Storace,  /(./  Estoraque,  <S}}. 

Gen.  Ch.  Male.  Amentum  conical,  surrounded  by  a  four-leaved  involucre ;  co- 
rolla none  \  filaments  nnvaeroMS.  Female.  Amentum  globose,  with  a  four-leaved 
involucre  ;  calyx  one-leafed,  urceolate,  two  flowered  ;  styles  two  ;  capsules  two,  sur- 
rounded at  the  base  by  the  calyx,  one-celled,  many-seeded. 

Liquidambar  orientale.  Miller,  Diet.  No.  2  ;  B.  &  T.  107.  The  oriental  sweet- 
gum  is  a  tree  from  twenty  to  forty  feet  high.  The  palmate  leaves  have  each  of 
their  divisions  obscurely  three-lobed,  and  are  serrate,  perfectly  smooth,  bright  green 
and  shilling  on  the  upper,  and  pale  on  the  under  surface.  The  tree  is  a  native  of 
Asia  Minor,  in  the  southwestern  parts  of  which  it  forms  large  forests.  It  yields 
the  variety  of  the  drug  called  liquid  storax. 

Accounts  somewhat  difier  as  to  the  mode  of  collecting  the  balsam.  They  agree, 
however,  in  the  point  that,  the  outer  bark  having  been  removed,  the  inner  bark  is 
scraped  off  and  submitted  to  pressure.     According  to  Mr.  Maltass,  the  bark  is  first 

*  Arsenite  of  Strychnine  having  been  proposed  as  a  remedy  by  Prof.  Griraelli,  of  Modena,  M. 
Chiappero,  of  Turin,  undertook  to  prepare  the  salt.  For  this  purpose  he  dissolved  arsenious  acid 
in  water  acidulated  with  hydrochloric  acid,  and  neutralized  the  arsenious  acid  with  strychnine. 
But,  according  to  M.  T.  Ceresoli,  of  Paris,  the  result  was  a  mixture  of  arsenite  and  hydrochlorate 
of  strychnine.  The  latter  chemist  prepares  a  pure  arsenite  of  strychnine  in  the  following  manner. 
He  takes  :3*12  grammes  of  caustic  potassa,  330  of  arsenious  acid,  and  40'00  of  distilled  water. 
Having  dissolved  the  potassa  in  the  water,  boiling  hot,  lie  adds  the  arsenious  acid,  which  is  com- 
pletely dissolved.  He  then  dilutes  2-65  grammes  of  monohydrated  sulphuric  acid  with  20 
grammes  of  distilled  water,  and,  having  heated  the  mixture  to  ebullition,  adds  12  grammes  of 
pure  crystallized  strychnine,  which  is  entirely  dissolved.  The  two  solutions  being  kept  at  about 
the  temperature  of  100°  F.,  he  pours  the  arsenical  solution  into  that  of  strychnine.  A  grumous 
mass  is  produced,  much  of  which,  however,  is  dissolved  by  heat.  The  liquid  being  filtered 
boiling-hot  from  the  undissolved  mass,  which  consists  almost  exclusively  of  sulphate  of  potassium, 
the  filtered  liquid  is  evaporated  nearly  to  dryness,  and  the  residue  dissolved  in  absolute  alcohol, 
by  which  the  sulphate  of  potassium  is  all  left  behind.  The  undissolved  mass,  after  the  first  filtra- 
tion, is  repeatedly  washed  with  alcohol;  and  the  alcoholic  solutions  are  mixed,  concentrated,  and 
set  aside  to  crystallize.     At  the  end  of  two  days  the  arsenite  separates  in  the  form  of  cubic  crystals. 

Arsenite  of  strychnine  is  in  white  cubic  crystals,  containing  water,  which  they  lose  in  contact 
with  the  air,  becoming  almost  efflorescent.  They  are  completely  decomposed  by  heat  with  an  em- 
pyreumatic  smell,  and  leave  nothing  but  a  black  and  porous  charcoal.  Toward  the  end  of  the 
vaporization,  dense  white  vapors  rise  with  the  alliaceous  smell  of  arsenic.  The  taste  is  bitter  and 
metallic.  Arsenite  of  strychnine  is  soluble  in  35  parts  of  cold,  and  10  of  boiling  water;  is  sol- 
uble also  in  alcohol,  and  less  so  in  ether.  Its  formula  is  (C2iH22N202)2As203.  Though  scarcely 
yet  employed,  at  least  to  any  considerable  extent,  as  a  medicine,  it  would  seem,  from  its  constitu- 
ents, to  be  likely  to  fulfil  important  indications,  and  has  the  advantage  of  a  uniform  composi- 
tion. Consisting  of  two  ingredients,  each  of  which  is  perhaps  scarcely  inferior,  as  a  remedy  in 
intermittent  fever,  to  any  other  except  cinchona  and  its  derivatives,  it  probably  possesses  strong 
antiperiodic  powers,  and  might  very  properly  be  the  subject  of  trial  in  any  intermittent  disease 
which  proves  rebellious  to  quinine;  the  prescriber,  however,  being  always  on  his  guard  against  its 
poisonous  action.  Its  commencing  dose  should  not  be  larger  that  the  smallest  dose  of  strychnine. 
(Journ.  de  Pharm.,  4e  ser.,  i.  343.) 
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pressed  cold  in  horse-hair  bags,  after  which  hot  water  is  thrown  over  them,  and  they 
are  again  pressed.  Lieutenant  Campbell  states  that  the  inner  bark  is  first  boiled 
with  water,  and,  a  portion  of  the  balsam  which  rises  having  been  skimmed  oflf,  is 
then  pressed  so  as  to  extract  the  remainder.  The  residuary  bark,  after  expression, 
is  dried  in  the  sun,  and  employed  in  various  parts  of  Turkey  for  fumigation.  It  is 
the  drug  known  in  commerce  as  Storax  hark  or  Cortex  Thymianiatis.  (Hanbury, 
P.J.  Tr..  xvi.  463.)  The  balsam  is  sent  in  casks  to  Constantinople,  Smyrna,  and 
other  ports  of  the  Levant. 

Several  kind  of  storax  have  been  described.  The  purest  was  the  storax  ingrains, 
which  was  in  whitish,  yellowish  white,  or  reddish  yellow  tears,  about  the  size  of  a 
pea,  opaque,  soft,  adhesive,  and  capable  of  uniting  so  as  to  form  a  mass.  Another 
variety,  formerly  called  styrax  calamita,  from  the  circumstance,  it  is  supposed,  that 
it  was  brought  wrapped  in  the  leaves  of  a  kind  of  reed,  consisted  of  dry  and  brittle 
masses,  formed  of  yellowish  agglutinated  tears,  in  the  interstices  of  which  was  a 
brown  or  reddish  matter.  The  French  call  it  storax  amygdalo'ide.  This  and  the 
preceding  variety  had  a  pleasant  odor  like  that  of  vanilla.  Neither  of  them,  how- 
ever, is  now  found  in  the  markets.  It  is  probable  that  one  or  both  of  these  varie- 
ties may  have  been  the  product  of  Styrax  officinale. 

A  third  variety,  which  is  sometimes  sold  as  the  styrax  calamita,  is  in  brown  or 
reddish  brown  masses  of  various  shapes,  light,  friable,  yet  possessing  a  certain  de- 
gree of  tenacity,  and  softening  under  the  teeth.  Upon  exposure,  it  becomes  covered 
upon  the  surface  with  a  white  efl3orescence  of  styracin.  It  evidently  consists  of 
saw-dust,  united  with  a  portion  of  the  balsam.  As  found  in  our  shops,  it  is  usually 
in  the  state  of  a  coarse,  soft,  dark-colored  powder,  mingled  with  occasional  light 
friable  lumps  of  various  magnitude,  and  containing  very  little  of  the  balsam.  When 
good,  it  should  yield,  upon  pressure  between  hot  plates,  a  brown  resinous  fluid  hav- 
ing the  odor  of  storax.  Mr.  Hanbury  states  that  some  of  this  variety  is  prepared 
at  Trieste,  Venice,  and  Marseilles,  by  mixing  the  residue  of  the  liquidambar  bark 
remaining  after  expression,  and  reduced  to  coarse  powder,  with  genuine  liquid  storax. 
(P.  J.  Tr.,  April,  18G3,  p.  438.)* 

A  fourth  variety,  which,  under  the  name  of  liquid  storax,  is  the  one  commonly 
used,  is  a  semi-fluid,  adhesive  substance,  brown  or  almost  black  upon  the  surface  ex- 
posed to  the  air,  but  of  a  slightly  greenish  gray  color  within,  and  of  an  odor  some- 
what like  that  of  Peruvian  balsam,  though  less  agreeable.     It  is  kept  in  jars. 

The  storax  used  by  pharmacists  should  correspond  to  the  following  oflScinal  di- 
rections and  tests.  "  Semi-liquid,  gray,  sticky,  opaque ;  depositing,  on  standing,  a 
heavier,  dark  brown  stratum,  transparent  in  thin  layers,  of  an  agreeable  odor  and 
balsamic  taste.  It  is  completely  soluble,  with  the  exception  of  accidental  impurities, 
in  an  equal  weight  of  warm  alcohol.  This  solution  (which  has  an  acid  reaction), 
almost  completely  soluble  in  ether  and  in  disulphide  of  carbon,  but  insoluble  in 
after  being  cooled  and  filtered,  should  leave,  on  evaporation,  not  less  than  70  per  cent, 
of  the  original  weight  of  the  balsam,  in  form  of  a  brown,  semi-liquid  residue,  benzin. 
When  heated  on  a  water-bath,  Storax  becomes  more  liquid,  and  if  then  agitated  with 
warm  benzin,  the  supernatant  liquid,  on  being  decanted  and  allowed  to  cool,  will  be 
colorless  and  will  deposit  white  crystals  (cinnamic  acid,  and  cinnamic  ethers)."  U.  S. 

As  found  in  the  shops,  storax  is  usually  so  much  adulti-rated  as  to  require  purifi- 
cation before  it  can  be  used ;  and  in  both  Pharmacopoeias  processes  were  formerly 
given.  Whenever  not  originally  pure  enough  for  use,  it  should  be  dissolved  in 
alcohol,  the  solution  strained,  and  the  alcohol  distilled  oflf  to  a  certain  extent,  and 
then  completely  evaporated  at  a  gentle  heat. 

Among  the  substances  used  in  the  adulteration  of  storax  is  turpentine.    To  detect 

*  The  Liquidambar  Styracijiua,  or  Sweet  Gum,  of  our  Southern  States  was  at  one  time  thought 
to  be  the  source  of  storas.  Its  geographical  range  reaches  into  Mexico,  and  it  yields  a  styrax-like 
product  in  an  abundance  proportionate  to  the  heat  of  the  climate.  A  specimen  from  Guatemala  is 
described  by  Fliickiger  and  Hanbury  as  a  yellow,  opaque  resin,  of  honey-like  consistence,  becoming 
transparent,  amber-colored,  and  brittle  by  exposure  to  the  air,  and  having  a  rather  terebinthinous 
balsamic  odor  and  but  little  taste.  Sometimes  it  occurs  as  a  thick  golden-brown  fluid.  It  contains 
cinnamic  acid  and  styracin.  {A.J.  P.,  1S74,  p.  161.)  It  is  soluble  in  alcohol,  and  has  been  gathered 
to  a  considerable  extent  in  the  United  States  for  the  preparation  of  chewing  gum.  The  resins  of 
Liquid  formosana  and  altingiana  are  known  in  Eastern  commerce. 


1374  Styrax.  part  i. 

it  Mr.  Hap:er  employed  the  following  method.  He  liquefied  the  resin,  in  a  tube,  by 
means  of  the  water-bath,  added  half  its  volume  of  absolute  alcohol,  and  favored  the 
solution  by  agitation  ;  then  treated  with  several  volumes  of  benzin.  This  operation 
was  twice  repeated.  The  liquors  obtained  were  then  evaporated,  in  a  tared  vessel ;  and 
there  was  obtained,  for  pure  storax,  a  residue  (45  to  55  per  cent.)  colorless,  with  a 
light  blue  opalescence;  for  that  mixed  with  turpentine,  a  residue  more  considerable, 
yellowish, and  having  the  terebinthinate  odor.  (Jourii.  dePhartyi.,  Fev.  1876,  p.  161.) 

General  Properties.  Storax  has  a  fragrant  odor  and  aromatic  taste.  It  melts 
with  a  moderate  heat,  and,  when  the  temperature  is  raised,  takes  fire  and  burns  with 
a  white  flame,  leaving  a  light  spongy  carbonaceous  residue.  It  imparts  its  odor  to 
water,  which  it  renders  yellow  and  milky.  Its  active  constituents  are  dissolved  by 
alcohol  and  ether.  Neumann  obtained  from  480  grains  of  storax  120  of  watery 
extract ;  and  from  an  equal  quantity,  360  grains  of  alcoholic  extract.  Containing 
volatile  oil  and  resin,  and  yielding  benzoic  or  cinnamic  acid  by  distillation,  it  is  en- 
titled to  be  ranked  as  a  balsam. 

The  most  abundant  constituent  of  storax  is  probably  the  storesin,  CjgH5.(OH)3, 
discovered  in  1877  by  W.  von  Miller.  This  is  present  in  the  form  of  a  cinnamic 
ether.  Storesin  is  an  amorphous  substance,  melting  at  168°  C.  (334-4°  F.),  readily 
soluble  in  benzin.  Cinnamic  ethers  of  phenyl-propyl,  cinnamic  ether  of  ethyl,  cin- 
namic ether  of  benzyl,  and  especially  cinnamate  of  cinnamyl,  CgH^O^CgHg,  the  so- 
called  styracin  of  Bonastre,  have  also  been  observed.  This  last  compound  can  be 
removed  by  ether,  benzol,  or  alcohol  after  the  separation  from  the  resin  of  the  cin- 
namic acid;  it  is  insoluble  in  water,  and  volatile  only  in  superheated  steam.  It 
crystallizes  in  tufts  of  long  rectangular  prisms,  which  melt  at  38°  C.  (100-4  F.), 
but  frequently  does  not  solidify  readily.  By  concentrated  solution  of  potash,  it  is 
resolved  into  a  cinnamate  and  cinnamic  alcohol  (styrone),  CgBj^O,  which  latter  is 
not  present  in  liquid  storax.  The  yield  of  cinnamic  acid  varies  from  6  to  12  per 
cent.,  or  even,  according  to  Lowe,  as  much  as  23  per  cent,  of  crystallized  cinnamic 
acid  can  be  obtained.  The  acid  dissolves  abundantly  in  ether,  alcohol,  or  hot  water, 
slightly  in  cold  water ;  it  is  inodorous,  but  li-as  an  acrid  taste.  It  fuses  at  133°  C. 
(276-4°  F.),  and  boils  at  290°  C.  (554°  F.). 

Another  constituent  of  storax  is  a  fragrant  substance,  perhaps  ethylvanillin, 
occurring  in  but  small  quantity.  Miller  also  shows  that  water  removed  from  the 
drug  a  little  free  benzoic  acid. 

There  is  further  found  in  liquid  storax  a  hydrocarbon,  CgHg,  first  prepared  by 
Simon  in  1839,  which  exists  in  the  resin  as  a  liquid,  and  also  in  a  polymeric  form 
as  a  solid.  The  former,  called  sfyrol,  or  cinnamene,  has  a  sp.  gr.  of  0  924,  and  a 
boiling  point  of  146°  C.  (294-8°  F.).  It  is  a  colorless,  mobile  liquid,  possessing 
the  odor  and  burning  taste  of  liquid  storax.  When  heated  for  a  considerable  time 
to  100°  C.  (212°  F.),  or  for  a  shorter  period  to  200°  C.  (392°  F.),  it  is  converted 
without  change  of  composition  into  the  colorless,  transparent  solid  metasiyrol,  which, 
unlike  styrol,  is  not  soluble  in  alcohol  or  ether. 

Lastly,  there  has  been  found  in  liquid  storax,  by  J.  H.  van  t'Hoif  (1876),  about 
0-4  per  cent,  of  an  essential  oil,  probably  CigHj^O.  {Pharmacographia,  2d  ed.,  pp. 
274  and  275.) 

Medical  Properties  and  Uses.  This  balsam  is  a  stimulating  expectorant,  and 
was  formerly  recommended  in  phthisis,  chronic  catarrh,  asthma,  and  amenorrhoea; 
but  it  is  very  seldom  used  at  present,  except  as  a  constituent  of  the  compound 
tincture  of  benzoin.  It  has  been  highly  praised  as  a  remedy  in  diphtheria  and 
pseudo-membranous  croup.  Liquid  storax  has  been  recommended  in  gonorrhoea 
and  leucorrhoea  as  equally  effectual  with  copaiba,  and  less  disagreeable.  From  ten 
to  twenty  grains  (0-65-1-3  Gm.)  may  be  given  twice  a  day,  and  the  dose  gradually 
increased.  The  same  variety  of  storax,  mixed  with  olive  oil,  has  been  found  by 
Dr.  H.  Schultze,  of  Magdeburg,  effectual  in  the  cure  of  itch  ;  the  death  of  the  in- 
sect resulting  from  a  single  thorough  rubbing  of  the  surface  in  twenty-four  hours, 
and  the  eruption  then  subsiding  spontaneously.  (Am.  Journ.  of  Med.  Sci.,  July, 
1867,  p.  258.) 

Off.  Prep.  Tinctura  Benzoini  Composita. 
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SUCCI.  Br.     Juices. 

(sCC'Ci— suk'sl.) 

Though  introduced  to  professional  notice  by  Mr.  Squire  so  long  since  as  in  the 
year  1835,  and  subsequently  used  by  many  practitioners,  the  Juices  were  recognized 
but  once  by  the  U.  S.  Pharuiaqopoeia  (1870).  They  consist  of  the  expressed 
juices  of  fresh  plants,  preserved  by  the  addition  of  one-third  of  their  bulk  of  alcohol. 
Considering  the  great  inequality  in  strength,  and  of  course  the  uncertainty  in  opera- 
tion, of  the  fresh  juices  themselves,  varying  according  to  the  soil,  climate,  mode  of 
cultivation,  season,  and  the  age  of  the  plant,  it  may  be  questioned  whether  they  merit 
the  prominence  which  has  been  given  them  in  the  British  Pharmacopceia. 

SUCCUS  COXir.  Br.     juice  of  Hemlock 

(sCc'cys  co-xi'i.) 

Sue  de  grande  Cigue.  Fr.;  Schierlingsaft,  G. 

"  Take  of  Fresh  Leaves  of  Hemlock  seven  pounds  ;  Rectified  Spirit  a  sufficiency. 
Bruise  the  Hemlock  in  a  stone  mortar;  press  out  the  juice;  and  to  every  three 
measures  of  juice  add  one  of  the  Spirit.  Set  aside  for  seven  days  and  filter.  Keep 
it  in  a  cool  place."  Br. 

The  albumen  is  probably  coagulated  under  the  influence  of  the  alcohol ;  and 
hence  the  propriety  of  directing  filtration.  The  dose  of  this  preparation  is  from 
thirty  to  sixty  minims  (1-9  to  3-75  C  c). 

The  experiments  of  Dr.  John  Hurley  (A.  J.  P.,  1867,  p.  363)  seemed  to  indicate 
that  the  juice  is  the  best  preparation  of  conium.  He  found  that  one  fluidounce 
of  it  contained  042  grains  of  the  alkaloid,  and  five  and  a  half  fluidrachms  of  it 
produced  very  severe  and  characteristic  symptoms.  Subsequent  experience  has 
shown,  however,  that  the  Succus  Conii,  at  least  as  it  reaches  Philadelphia,  is 
even  in  the  best  brands  a  very  uncertain  preparation,  distinctly  inferior  in  every  way 
to  the  U.  S.  fluid  extract  made  from  the  green  fruit.  Half  a  fluidrachm  (1"9  C.c), 
may  be  given  at  a  dose,  and  rapidly  increased  until  some  effects  are  produced. 

SUCCUS  HYOSCYAMI.  Br.     Juice  of  Hyoscyamus. 

(SCC'CCS  HY-0S-CY'.\-3li.) 

"Take  of  Fresh  Leaves  and  Young  Branches  of  Hyoscyamus  seven  pounds ; 
Rectified  Spirit  a  sufficiency.  Bruise  the  Hyoscyamus  in  a  stone  mortar ;  press  out 
the  juice;  and  to  every  three  measures  of  juice  add  one  of  Spirit.  Set  aside  for 
seven  days,  and  filter.     Keep  it  in  a  cool  place."  Br. 

The  dose  of  this  new  oflicinal  of  the  British  Pharmacopoeia  is  a  half  to  one  fluid- 
drachm  (1-9  to  3-75  C.c). 

SUCCUS  SCOPARII.  Br.     Juice  of  Broom. 

(sCc'crs  sco-PA'Ki-i.) 

Sue  de  G^nSt  a  Balais,  Fr.;  Besenginstersaft,  G. 

"  Take  of  Fresh  Broom  Tops  seven  pounds  ;  Rectified  Spirit  a  sufficiency.  Bruise 
the  Broom  Tops  in  a  stone  mortar  ;  press  out  the  juice  ;  and  to  every  three  measures 
of  juice  add  one  of  the  Spirit.  Set  aside  for  seven  days,  and  filter.  Keep  it  in  a 
cool  place."  Br. 

The  dose  of  this  preparation  as  a  diuretic  is  from  one  to  two  fluidrachms  (375- 
7-5  C.c).  In  large  doses  it  would  be  apt  to  disturb  the  stomach  and  bowels.  It 
is  more  appropriately  used  as  an  adjuvant  to  other  diuretics  than  alone. 

SUCCUS  TARAXACr.  Br.     Juice  of  Dandelion. 

(SUC'CIS  TA-RAX'A-CI— ta-rak'sa-si.) 
Sue  de  Pissenlit,  Fr.;  Lowenzahnwurzelsaft,  G. 

"  Take  of  Fresh  Dandelion  Root  seven  pounds ;  Rectified  Spirit  a  sufficiency. 
Bruise  the  Dandelion  Root  in  a  stone  mortar;  press  out  the  juice;  and  to  every 
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three  measures  of  juice  add  one  of  the  Spirit.     Set  aside  for  seven  days  and  filter. 
Keep  it  in  a  cool  place."  Br. 

The  dose  of  this  juice  is  from  two  fluidrachms  to  half  a  fluidounce  (7"5-15  C.c.).* 

SULPHURIS  lODIDUM.  U.S.,  Br.    Iodide  of  Sulphur. 

(SUL'PHU-RIS  i-OD'l-DtJM.) 

Sulfur  lodatum,  P.G.;  loduretum  Sulfuric,  F.P.;  lodure  de  Soufre,  Fr.;  Jodschwefel,  G. 

"  Washed  Sulphur,  one  part  [or  sixty  grains]  ;  Iodine,  four  parts  [or  two  hun- 
dred and  forty  grains].  Rub  them  together  until  they  are  thoroughly  mixed.  In- 
troduce the  mixture  into  a  flask,  close  the  orifice  loosely,  and  apply  a  gentle  heat  so 
as  to  darken  the  mass  without  melting  it.  When  the  color  has  become  uniformly 
dark  throughout,  increase  the  heat  so  as  to  produce  liquefaction,  and  incline  the 
flask  in  different  directions,  in  order  to  return  into  the  liquid  any  portion  of  Iodine 
which  may  have  been  condensed  on  the  inner  surface  of  the  flask.  Then  withdraw 
the  heat,  and,  after  the  liquid  has  become  solid,  break  the  flask,  reduce  the  fused 
mass  to  pieces,  and  keep  them  in  a  glass-stoppered  bottle."  W.  S. 

The  British  process  is  precisely  the  same  as  the  above,  which  was  derived  from 
the  French  Codex.  Though  formerly  officinal  with  the  London  and  Dublin  Colleges, 
it  was  omitted  in  the  first  British  Pharmacopoeia,  to  be  resumed  in  the  present.  It 
simply  effects  a  combination  of  the  two  elements  by  melting  them  together. 

Properties.  Iodide  of  sulphur  is  "  a  grayish  black  solid,  generally  in  pieces  hav- 
ing a  radiated,  crystalline  appearance,  the  characteristic  odor  of  iodine,  a  somewhat 
acrid  taste,  and  a  faintly  acid  reaction.  It  is  insoluble  in  water,  but  very  soluble  in 
disulphide  of  carbon  ;  also  soluble  in  about  60  parts  of  glycerin.  Alcohol  and  ether 
dissolve  out  all  the  iodine,  leaving  the  sulphur.  When  exposed  to  the  air,  it 
gradually  loses  iodine.  On  being  heated,  it  sublimes,  the  first  part  of  the  sub- 
limate consisting  of  iodine,  and  the  subsequent  portion  containing  both  iodine  and 
sulphur.  On  continued  heating  it  is  volatilized,  without  leaving  more  than  a  trace 
of  residue.  If  100  parts  of  Iodide  of  Sulphur  be  thoroughly  boiled  with  water, 
all  the  iodine  will  escape,  and  about  20  parts  of  sulphur  will  remain."  V.  S.  This 
compound  is  chemically  regarded  as  iodine  disulphide,  I^S^,  or,  as  sometimes  stated, 
suhiodide  of  sulphur.  Its  solution  in  glycerin  would  probably  prove  useful,  in 
some  cases,  as  a  substitute  for  the  ointment  of  this  iodide.  It  is  rapidly  decom- 
posed, when  in  a  state  of  powder,  upon  the  addition  of  several  of  the  volatile  oils, 
violet  vapors  of  iodine  being  evolved,  and  the  smell  of  sulphur  perceived.  (Dr. 
G.  W.  Patterson.)  This  result  renders  it  doubtful  whether  the  so-called  iodide 
of  sulphur  is  really  a  distinct  chemical  compound  formed  according  to  the  laws  of 
chemical  combination,  or  a  mere  physical  mixture.  Iodide  of  sulphur  has  been 
very  usefully  employed  as  an  external  remedy  in  various  skin  diseases,  such  as 
tinea  capitis,  lupus,  lepra,  etc.,  applied  in  the  form  of  ointment.  (See  Unguentum 
Sulphuris  lodidi.)  It  has  been  used  internally,  associated  with  iodide  of  potas- 
sium and  senna,  in  the  form  of  a  syrup,  in  scrofulous  and  cutaneous  diseases.  {E. 
Levrat.)  This  syrup  contains  iodized  iodide  of  potassium,  and  free  sulphur  in  con- 
sequence of  the  solvent  action  of  iodide  of  potassium  for  iodine.  In  a  case  of 
glanders  in  the  human  subject,  which  terminated  in  recovery  under  the  care  of  M. 
Bourdon,  of  Paris,  the  iodide  of  sulphur  was  used  internally,  and  was  thought  to 
have  exercised  a  favorable  influence.  {Ann.  de  Therap.,  1858,  p.  239.) 

*  Procter's  Preserved  Juice  of  Taraxacum.  Of  the  fresh  roots  collected  in  September  or  October, 
twenty  pounds  avoirdupois  are  to  be  sliced  transversely,  reduced  to  a  pulpy  mass  by  grinding  or 
contusion,  then  thoroughly  incorporated  with  four  pints  of  alcohol  of  0'835,  and  set  aside  in  stone- 
ware jars.  After  a  week,  or  a  longer  time,  the  pulpy  mass  is  to  be  subjected  to  strong  pressure, 
and  the  liquor  filtered  and  bottled  for  use.  Even  after  six  months  the  pulp  thus  treated  preserves 
the  sensible  properties  of  the  dandelion  in  a  marked  degree.  Should  the  alcohol  in  the  expressed 
liquor  be  objected  to,  it  may  be  partially  removed  by  a  gentle  evaporation  by  means  of  a  water- 
bath  until  the  bulk  of  the  juice  has  been  diminished  one-sixth,  and  then  adding  eight  ounces  of 
sugar  for  every  pint.  {A.  J,  P.,  xxv.  408.) 


PART  I.  Sulphur  Latum. — Sulphur  Prsedpitaium.  1377 

SULPHUR  LOTUM.  U.  S.     Washed  Sulphur. 

S;  32.  (SUL'PHUR  LO'TUM.)  S;  16. 

Salphar  Depuratum,  s.  Florea  Sulphuris  Loti,  P.G.;  Soafre  lav6,  Fr.;  Gereinigte  Schwefel- 
blutnen,  G. 

'"Sublimed  Sulphur,  twelve  parts  [or  sixteen  ounces  av.]  ;  Water  of  Ammonia, 
one  part  [or  ten  fluidrachms]  ;  Water,  a  sufficient  quantity.  Add  the  Sulphur  to 
twelve  parts  [or  one  pint]  of  Water  previously  mixed  with  the  Water  of  Ammo- 
nia, and  digest  for  three  days,  agitating  occasionally.  Then  add  twelve  parts  [or 
one  pint]  of  Water,  transfer  the  mixture  to  a  muslin  strainer,  and  wash  the  Sulphur 
with  Water,  until  the  liquid  running  from  the  strainer  ceases  to  produce  a  precipi- 
tate in  test-solution  of  chloride  of  barium.  Then  allow  it  to  drain,  press  the  residue 
strongly,  dry  it  at  a  very  gentle  heat,  and  pass  it  through  a  No.  30  sieve."  U.  S. 

Sublimed  Sulphur  is  frequently  contaminated  with  small  quantities  of  sulphuric 
acid  and  other  impurities,  and  the  object  of  the  ammonia  in  the  above  process  is  to 
neutralize  the  acid,  the  salt  being  subsequently  washed  out.  (See  Sulphur  Subli- 
matum.) 

Properties.  ''  A  fine,  citron-yellow  powder,  odorless  and  almost  tasteless,  insol- 
uble in  water  or  alcohol,  but  completely  soluble  in  a  boiling  solution  of  soda,  or  in 
disulphide  of  carbon.  When  heated  to'll5°  C.  (239°  F.),  Washed  Sulphur  melts, 
and  at  a  higher  temperature  it  is  volatilized,  without  leaving  more  than  a  trace  of 
residue,  \yater  agitated  with  it  should  not  redden  blue  litmus  paper  (abs.  of  free 
acid).  If  Washed  Sulphur  be  digested  with  2  parts  of  water  of  ammonia  and  the 
mixture  filtered,  the  filtrate,  on  being  supersaturated  with  hydrochloric  acid,  should 
remain  unaltered  (abs.  of  arsenious  sulphide),  nor  should  a  precipitate  make  its 
appearance  on  passing  hydrosulphuric  acid  through  the  filtrate  (abs.  of  arsenious 
acid)."    U.  S.     The  dose  is  from  half  a  drachm  to  half  an  ounce. 

Of.  Prep.  Pukis  Glycyrrhizae  Compositus,  V.  S.;  Sulphuris  lodidum,  U.  S.; 
Unguentum  Sulphuris  Alkalinum,  U.  S. 

SULPHUR  PR.ECIPITATUM.  U.S.,  Br.     Precipitated  Sulphur. 

S;  32.  (sCl'phCb  prj:-cip-i-t.\'tcm.)  S:  16. 

Lac  Salphnris,  Br.;  Milk  of  Sulphur;  Lac  (s.  Magisteriam)  Sulpharis;  Soafre  pr^cipite,  Lait 
de  86ufre,  /'/■.;  .Schwefelmilch,  G. 

"  Sublimed  Sulphur,  one  hundred  parts  [or  sixteen  ounces  av.]  ;  lAme,  fifty  parts 
[or  eight  ounces  av.]  ;  Hydrochloric  Acid,  Water,  each,  a  sufficient  quantity.  Slake 
the  Lime,  and  make  it  into  a  uniform  mixture  with  five  hundred  parts  [or  five  pints] 
of  Water.  Add  the  Sulphur,  previously  well  dried  and  sifted,  mix  well,  add  one 
thousand  j)arts  [or  ten  pints]  of  Water,  and  heat  the  mixture  to  boiling,  over  a  fire, 
for  one  hour,  stirring  constantly,  and  replacing  the  Water  lost  by  evaporation.  Then 
cover  the  vessel,  allow  the  contents  to  cool,  pour  oflf  the  clear  solution,  filter  the  re- 
mainder, and  to  the  united  liquids  add,  gradually.  Hydrochloric  Acid,  previously 
diluted  with  an  equal  volume  of  Water,  until  the  liquid  is  nearly  neutralized,  still 
retaining,  however,  an  alkaline  reaction.  Collect  the  precipitate  on  a  strainer,  and 
wash  it  with  W^ater  until  the  washings  are  tasteless.  Then  dry  it  with  a  gentle 
heat."    U.S. 

"  Take  of  Sublimed  Sulphur  _/?«;«  ounces  [avoirdupois]  ;  Slaked  Lime  three  ounces 
[avoird.]  ;  Hydrochloric  Acid  eiffht  fiuidaimces,  or  a  sufficiency  ;  Distilled  Water  a 
sufficiency.  Heat  the  Sulphur  and  Lime,  previously  well  mixed,  in  a  pint  [Imperial 
measure]  of  the  Water,  stirring  diligently  with  a  wooden  spatula  ;  boil  fur  fifteen 
minutes,  and  filter.  Boil  the  residue  again  in  half  a  pint  [Imp.  meas.]  of  the  Water,, 
and  filter.  Let  the  united  filtrates  cool,  dilute  with  two  pints  [Imp.  meas.]  of  the 
Water,  and,  in  an  open  place  or  under  a  chimney,  add  in  successive  quantities  the 
Hydrochloric  Acid  previously  diluted  with  a  pint  [Imp.  meas.]  of  the  Water,  until 
effiervescence  ceases  and  the  mixture  acquires  an  acid  reaction.  Allow  the  precipi- 
tate to  settle,  decant  off  the  supernatant  liquid,  pour  on  fresh  Di.«tilled  Water,  and 
continue  the  purification  by  afi"usion  of  Distilled  Water  and  subsidence,  until  the 
fluid  ceases  to  have  an  acid  reaction  and  to  precipitate  with  oxalate  of  ammonium. 
87 
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Collect  the  precipitated  sulphur  on  a  calico  filter,  wash  it  once  with  Distilled  Water, 
and  dry  it  at  a  temperature  not  exceeding  120°."  Br. 

The  process  for  precipitated  sulphur  has  not  been  nauch  changed  in  the  last  re- 
vision, except  in  that  the  quantity  of  lime  has  been  diminished  to  one-third  of  the 
amount  used  in  the  process  of  U.  S.  P.  1870 ;  this  is  an  improvement,  as  the  excess 
of  lime  caused  loss  in  filtration  unless  great  care  was  taken  to  wash  the  precipitate 
well. 

In  the  U.  S.  process  three  molecules  of  calcium  oxide  react  with  six  atoms  of  sul- 
phur to  form  two  mols.  of  calcium  disuiphidc  and  one  of  calcium  thiosulphate  (hy- 
posulphite) :  3CdO  +  (82)3  =  ^CaSj  +  CaS.Oj.  On  the  addition  of  the  hydro- 
chloric acid,  six  atoms  of  sulphur  are  precipitated  (four  from  the  two  mols.  of 
calcium  disulphide  and  two  from  the  one  mol.  of  hyposulphite  of  calcium),  and 
the  calcium  and  oxygen  unite  with  the  hydrochloric  acid,  so  as  to  form  chloride  of 
calcium  and  water,  according  to  the  reaction  :  2CaS2  -|-  CaS^Oj  +  t)  WCl  =  3CaClj 
-f-  3II,p  +  (82)3.  This  rationale  is  not  exactly  applicable  to  the  British  process, 
in  which  the  proportion  of  the  sulphur  to  the  limj  employed  is  greater  than  in 
that  of  the  U.  8.  Pharmacopoeia,  and  on  account  of  this  greater  excess  of  sul- 
phur the  reaction  takes  place  as  follows  :  SCaO  -j-  (8^)6  =  2CaS.  +  CaS^Og,  a 
pentasulphide  of  calcium  being  formed.  Hydrochloric  acid  is  the  most  eligible 
precipitant  for  the  sulphur,  as  it  gives  rise  to  chloride  of  calcium,  which  is  a  very 
soluble  salt  and  is  easily  washed  away.  Sulphuric  acid  is  wholly  inadmissible,  as  it 
generates  sulphate  of  calcium,  which,  from  its  sparing  solubility,  becomes  necessarily 
intermingled  with  the  precipitated  sulphur.  According  to  Schweitzer,  the  best 
material  from  which  to  precipitati3  the  sulphur  is  the  sulphide  of  potassium,  formed 
by  boiling  sulphur  with  caustic  potassa.  Dr.  Otto,  of  Brunswick,  finds  that  sulphide 
of  potassium  is  apt  to  contain  sulphide  of  copper,  and  therefore  prefers  sulphide  ot 
calcium. 

Properties.  Precipitated  sulphur  is  in  friable  lumps,  of  a  white  color,  with  a 
pale  yellowish  green  tint,  and  consisting  of  finely  divided  particles  slightly  cohering, 
or,  as  officinally  described,  it  is  "a  very  fine,  yellowish  white,  amorphous  powder, 
odorless  and  almost  tasteless,  insoluble  in  \yater  or  in  alcohol,  but  completely  soluble 
in  a  boiling  solution  of  soda  or  in  disulphide  of  carbon.  By  heat  it  is  completely 
volatilized.  Water  agitated  with  it  should  not  redden  blue  litmus  paper  (abs.  of 
free  acid).  If  Precipitated  Sulphur  be  boiled  with  diluted  hydrochloric  acid"  the 
liquid  filtered,  and  the  filtrate  divided  into  two  portions,  one  portion  should  not  hi 
precipitated  by  test-solution  of  chloride  of  barium,  and  the  other  portion  should  not 
be  rendered  more  than  slightly  turbid  by  test-solution  of  carbonate  of  ammonium 
with  excess  of  water  of  ammonia  (abs.  of  sulphate  of  calcium).  When  digested  suc- 
cessively with  water,  hydrochloric  acid,  and  water  of  ammonia,  these  liquids,  after 
filtration,  should  leave  no  residue  on  evaporation  (abs.  of  alkalies,  alkaline  earths,  or 
sulphide).  If  Precipitated  Sulphur  be  digested  with  twice  its  weight  of  water  of 
ammonia  and  the  mixture  filtered,  the  filtrate,  after  being  supersaturated  with  hydro- 
chloric a^id,  should  remain  unaltered  (abs.  of  arsenious  sulphide),  nor  should  a  pre- 
cipitate make  its  appearance  on  passing  hydrosulphuric  acid  through  the  filtrate 
(ab3.  of  arsenious  acid)."  U.  S.  It  is  entirely  dissipated  by  heat.  Water  boiled 
with  it  should  not  redden  litmus.  When  recently  prepared,  it  is  devoid  of  taste, 
but  possesses  a  peculiar  smell.  When  long  exposed,  in  a  moist  state,  to  the  air,  it 
becomes  strongly  contaminated  with  sulphuric  acid.  From  its  color  it  was  formerly 
called  lac  sut'phuris,  or  mtlk  of  sulphur.  It  is  insoluble  in  water,  but  dissolves  in  a 
boiling  solution  of  caustic  potassa,  and  in  oil  of  turpentine  by  the  aid  of  heat.  When 
of  a  brilliant  white  color,  tjie  presence  of  sulphate  of  calcium  may  be  suspected ;  ia 
which  case  the  preparation  will  not  be  wholly  volatilized  by  heat.  If  pure,  it  com- 
municates a  harsh  feel  when  rubbed  between  the  fingers,  owing  to  the  friction  of 
the  particles.  (Z)/*.  Bridges.)  We  have  seen  a  sample  of  so-called  precipitate  of 
sulphur  which  consisted  almost  entirely  of  sulphate  of  calcium.  Precipitated  sulphur 
differs  from  sublimed  sulphur  in  being  in  a  state  of  more  minute  division,  and  in 
presenting,  after  fusion,  a  softer  and  less  brittle  mass.  Its  peculiarities  are  supposed 
to  depend  upon  the  presence  of  water,  which,  however,  is  found  in  too  small  a  quan- 


PART  I.  Sulphur  Pt'cecipltatum. — Sulphur  Suhlimatum.  1379 

tity  to  constitute  a  regular  hydrate.  According  to  Rose,  its  white  color  is  occa- 
eiuued  by  the  presence  of  a  small  proportion  of  a  sulphide  of  hydrogen.  Soubeiran 
states  that  it  always  contains  some  sulphuretted  hydrogen,  which  causes  it  to  differ 
ai  a  therapeutic  agent  from  sublimed  sulphur. 

Medical  Properties  and  Uses.  Precipitated  sulphur  possesses  similar  medical 
properties  to  those  of  sublimed  sulphur.  Its  state  of  extreme  division  renders  it 
more  readily  suspended  in  liquids ;  but  its  liability  to  become  acid  by  keeping  is  an 
objection  to  it.  It  is  sometimes  selected  for  forming  ointments,  which  have  the  ad- 
vantage of  being  of  a  lighter  color  and  smoother  than  when  made  with  sublimed 
sulphur.     The  dose  is  from  one  to  three  drachms  (3-9-1 1-65  Gm.). 

SULPHUR  SUBLIMATUM.   U.S.,  Br.     Sublimed  Sulphur. 

S;  32.  (SCL'PHUR    SUB-LI-MA'TCM.)  Sj   16. 

"  Sulphur,  prepared  from  crude  or  rough  sulphur  by  sublimation."  Br. 

Flores  Sulphuris ;  Flowers  of  Sulphur;  Brimstone;  Soufre,  Fleurs  (Cr£me)  de  Soufre,  Fr.; 
Sfhwefel,  Schwefelblunien,  SchwefelbliitUe,  G.:  Zolfo,  /<..•  Azufre,  Sp. 

Natural  States.  Sulphur  is  very  generally  disseminated  throughout  the  mineral 
kingdom,  and  is  almost  always  present,  in  minute  quantity,  in  animal  and  vegetable 
matter.  Among  vegetables,  it  is  particularly  abundant  in  mustard  and  other  cruci- 
form plants.  It  occurs  in  the  earth,  either  native  or  in  combination.  When  native 
it  is  found  in  masses,  translucent  or  opaque,  or  in  the  powdery  form  mixed  with 
various  earthy  impurities.  In  combination  it  is  usually  united  with  certain  metals, 
as  iron,  lead,  mercury,  antimony,  copper,  and  zinc,  forming  compounds  called  sul- 
phides. Native  sulphur  is  most  abundant  in  volcanic  countries,  and  is  hence  called 
volcanic  stilphur.  The  most  productive  mines  of  sulphur  are  found  in  Sicily  (250 
distinct  sulphur  workings  existing  there)  and  in  the  Reman  States.  A  large  mine 
of  native  sulphur  has  been  opened  in  California,  about  twenty  miles  from  Santa 
Barbara,  and  seven  from  the  sea-coast.  Near  the  borax  lake  in  California  (see 
Sodii  Boras,  p.  1316)  is  an  elevation,  where  the  deposition  of  sulphur  is  constantly 
going  on  from  vapors  arising  from  innumerable  crevices  in  a  decomposed  volcanic 
rock,  the  surface  of  which  is  so  far  covered  with  the  deposited  matter  as  to  give  the 
mass  the  appearance  of  a  bank  of  sulphur.  It  is  called  "Sulphur  Banks,"  according 
to  Whitney.  In  the  year  1869  or  1870,  sulphur  in  large  masses  was  discovered  in 
the  island  of  Saba,  one  of  the  Dutch  West  Indies,  about  110  miles  south  of  St. 
Thomas.  The  island  is  of  volcanic  origin,  about  1 1  miles  in  circumference.  (A. 
J.P.,  1870,  p.  431.)  In  1872  a  great  hill  of  almost  pure  sulphur  was  found  in  the 
United  States,  about  900  miles  west  of  Omaha  and  30  south  of  the  Union  Pacific 
Railroad.  In  the  year  1880  there  were  mined  in  the  United  States,  according  to 
the  census  reports,  1,200,000  lbs.  of  native  sulphur,  valued  at  621,000.  In  the 
year  1881  there  were  imported  into  the  United  States  105,438  tons  of  crude  sul- 
phur, valued  at  §2,713,494. 

Extraction,  etc.  Sulphur  is  obtained  either  from  sulphur  earths,  or  from  the 
native  sulphides  of  iron  and  copper,  called  iron  and  copper  pyrites.  The  sulphur 
earths  are  placed  in  earthen  pots,  set  in  oblong  furnaces  of  brickwork.  From  the 
upper  and  lateral  part  of  each  pot,  a  tube  proceeds  obliquely  downwards,  which 
communicates  with  the  upper  part  of  a  similar  pot,  situated  outside  the  furnace,  and 
perforated  near  its  bottom,  to  allow  the  melted  sulphur  to  flow  into  a  vessel  contain- 
ing water,  conveniently  placed  to  receive  it.  Fire  being  applied,  the  sulphur  rises 
in  vapor,  leaving  the  impurities  behind,  and,  being  condensed  again,  flows  from  the 
perforated  pot  into  the  vessel  containing  the  water.  Sulphur,  as  thus  obtained,  is 
called  crude  sulphur,  and  contains  about  one-twelfth  of  its  weight  of  earthy  matter. 
For  purification  it  is  generally  melted  in  a  cast-iron  vessel.  When  the  fusion  is 
complete,  the  impurities  subside,  and  the  purer  sulphur  is  dipped  out  and  poured 
into  cylindrical  wooden  moulds,  which  give  it  the  form  of  solid  cylinders,  about  an 
inch  in  diameter,  called  in  commerce  roll  sulphur  or  cane  brimstone.  The  dregs  of 
this  process,  ground  to  powder,  constitute  a  very  impure  kind  of  sulphur,  of  a  gray 
color,  called  in  the  shops  sulphur  vivum  or  horse  brimstone.  The  above  process 
J  urifies  the  sulphur  but  imperfectly.     At  the  same  time  it  causes  a  considerable 
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loss ;  as  the  dregs  just  mentioned  contain  a  large  proportion  of  sulphur.  A  more 
eligible  mode  of  purification  consists  in  distilling  the  crude  sulphur  from  a  large  cast- 
iron  still,  set  in  brickwork  over  a  furnace,  and  furnished  with  an  iron  head.  The 
head  has  two  lateral  communications,  one  with,  a  chamber  of  brickwork,  the  other 
with  an  iron  receiver  immersed  in  water,  which  is  constantly  renewed  to  cool  it 
sufficiently  to  cause  the  sulphur  to  condense  in  the  liquid  form.  When  the  tube 
between  the  still  and  receiver  is  shut,  and  that  communicating  with  the  chamber  is 
open,  the  sulphur  condenses  on  its  walls  in  the  form  of  an  impalpable  powder,  and 
constitutes  sublimed  sulphur,  or  flowers  of  sulphur.  If,  on  the  other  hand,  the  com- 
munication with  the  chamber  is  closed,  and  that  with  the  receiver  opened,  the  sul- 
phur condenses  in  the  latter  in  the  fused  state,  and,  when  cast  in  cylindrical  moulds, 
forms  the  roll  sulphur  of  commerce. 

The  extraction  of  sulphur  from  the  bisulphide  of  iron  (iron  pyrites)  is  performed 
by  distilling  it  in  stone-ware  cylinders.  Half  the  sulphur  contained  in  the  bisul- 
phide is  volatilized  by  the  heat,  and  conducted,  by  means  of  an  adapter,  into  ves- 
sels containing  water,  where  it  condenses.  The  residue  of  the  mineral  is  employed 
for  making  sulphate  of  iron,  or  green  vitriol.  In  the  island  of  Anglesea,  large  quan- 
tities of  sulphur  are  obtained  from  copper  pyrites  in  the  process  for  extracting  that 
metal.  The  furnaces  in  which  the  ore  is  roasted  are  connected  by  horizontal  flues 
with  chambers,  in  which  the  volatilized  sulphur  is  condensed.  Each  chamber  is 
furnished  with  a  door,  through  which  the  sulphur  is  withdrawn  once  in  six  weeks. 

A  process  for  separating  pure  sulphur  from  the  residue  of  the  manufacture  of 
soda,  proposed  by  Max  Schaffner,  has  been  put  in  operation  in  most  of  the  soda- 
factories  of  the  Grerman  ZoUverein,  and  has  been  introduced,  to  a  greater  or  less 
extent,  in  England,  France,  and  Belgium.  (See  details,  A.  J.  P.,  1869,  p.  545.) 
We  shall  confine  ourselves  to  an  outline.  The  process  is  divided  into  three  parts ; 
first,  the  preparation  of  the  soda  solution  by  heaping  up  the  soda  residue  in  the 
air,  whereby  oxidation  takes  place,  and  polysulphides  and  hyposulphites  are  formed, 
which  -are  extracted  by  lixiviation  ;  secondly,  the  solution  thus  obtained  is  decom- 
posed in  close  stone  or  iron  vessels,  by  hydrochloric  acid,  which  decomposes  the  poly- 
sulphides and  hyposulphites,  with  precipitation  of  sulphur  ;  and,  thirdly,  the  sulphur 
is  obtained  pure  by  fusing  it  under  water,  with  steam  and  a  pressure  of  If  atmos- 
pheres. Chloride  of  calcium  remains  in  solution,  gypsum  is  suspended,  and  the 
addition  of  a  little  milk  of  lime  neutralizes  any  free  acid  present,  and  with  the  sul- 
phur forms  sulphide  of  calcium,  which  dissolves  whatever  sulphide  of  arsenic  may 
be  present,  leaving  the  sulphur  free  from  impurities.  This  collects  in  the  bottom  of 
the  kettle,  and  is  drawn  off  into  moulds.  From  60  to  65  per  cent,  of  pure  sulphur 
is  thus  obtained  from  the  soda  residue. 

Crude  sulphur  comes  to  this  country  principally  from  Messina,  in  Sicily,  and  the 
ports  of  Italy.  Roll  sulphur  and  the  flowers  are  usually  brought  from  Marseilles. 
Good  Sicilian  sulphur  does  not  contain  more  than  3  per  cent,  of  impurity,  consist- 
ing chiefly  of  earths.  Crude  sulphur  is  employed  by  the  manuftxcturers  of  sulphuric 
acid ;  and,  as  it  is  very  variable  in  quality,  it  becomes  important  to  ascertain  its 
value.  This  may  be  done  by  drying  a  given  weight  of  it  and  submitting  it  to 
combustion.  The  weight  of  the  incombustible  residue,  added  to  that  lost  in  drying, 
gives  the  amount  of  impurity. 

Properties.  Sulphur  is  a  non-metallic  element,  susceptible  of  several  allotropic 
states.  In  its  ordinary  state  it  is  a  brittle  solid,  of  a  pale  yellow  color,  permanent 
in  the  air,  and  exhibiting  a  crystalline  texture  and  shining  fracture.  It  has  a  slight 
taste,  and  a  perceptible  smell  when  rubbed.  When  pure  its  sp.  gr.  is  about  2  ;  but 
it  varies  a  little  in  density  id  its  different  allotropic  states.  Occasionally,  from  im- 
purity, its  sp.  gr.  is  as  high  as  2-35.  Its  atomic  weight  is  32,  and  its  symbol  S. 
It  is  a  bad  conductor  of  heat,  and  becomes  negatively  electric  by  friction.  The 
melting  point  of  sulphur  varies  with  its  allotropic  state,  which  is  readily  altered  by 
heat.  Pure  sulphur  melts  and  sublimes  at  114-5°  C.  (238°  F.).  If  heated  above 
its  melting  point,  it  undergoes,  in  proportion  to  the  heat  applied,  a  progressive 
change,  which  will  cause  it,  upon  slow  cooling,  to  solidify  at  a  temperature  lower 
than  that  at  which  it  was  melted ;  and,  if  it  be  remelted,  it  will  be  found  to  have  n. 
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higher  melting  point  than  before.  Melted  sulphur  is  perfectly  limpid,  and  of  a 
bright  yellow  color.  When  sulphur  is  melted,  and,  after  partial  cooling,  the  crust 
formed  on  its  surface  is  pierced,  and  the  fluid  portion  poured  out,  it  may  be  obtained 
in  slender  monoclinic  crystals,  constituting  an  allotropic  condition  of  the  element. 
This  variety,  however,  gradually  passes  back  into  the  more  permanent  variety  found 
in  nature.  When  sulphur  is  heated  above  its  melting  point,  it  becomes  deeper  col- 
ored and  less  fluid.  At  200^  C.  (392°  F.),  it  has  a  deep  brown  color,  and  is  so 
viscid  that  it  cannot  be  poured  from  the  containing  vessel.  If  the  temperature  be 
still  further  increased,  the  sulphur  resumes  its  fluidity,  but  retains  its  brown  color. 
Finally,  when  the  temperature  reaches  448-4°  C.  (839°  F.),  it  boils,  forming  a 
yellow  vapor,  and  may  be  distilled.  If  melted  sulphur,  heated  above  2U0°  C. 
(392°  F.j,  is  suddenly  cooled  by  being  poured  out  into  water,  it  becomes  a  reddish 
brown  plastic  mass,  with  alteration  of  properties,  called  soft  sufphur  (viscid  sulphur), 
which  constitutes  another  allotropic  variety,  and  is  employed  in  taking  impressions 
of  medals,  etc.  This  form  of  sulphur  resumes  the  hard  state,  but  not  its  original 
color,  after  the  lapse  of  a  few  days,  or  suddenly  if  heated  to  100°  C.  (212°  F.).  Sul- 
phur is  insoluble  in  water,  but  soluble  in  alkaline  solutions,  petroleum,  rectified  coal 
naphtha,  the  fixed  oils,  oil  of  turpentine  and  other  volatile  oils,  alcohol  and  ether, 
chloroform,  and  bisulphide  of  carbon.  One  of  its  best  solvents  is  bisulphide  of 
carbon,  from  solution  in  which  it  crystallizes  generally  in  rhombic  octohedra,  forms 
belonging  to  a  diffierent  system  from  the  monoclinic  prisms  obtained  by  crystallizing 
melted  sulphur  by  cooling.  Hence  sulphur  is  said  to  be  dimorphous.  M.  Eugene 
Pelouze  has  observed  that  the  oils  obtained  by  distilling  the  tar  from  gas-works  dis- 
solve most  sulphur  at  a  temperature  near  their  boiling  point,  and,  if  a  saturated 
solution  at  this  heat  were  to  be  allowed  to  cool,  it  would  deposit  sulphur  in  a  crys- 
talline form ;  and  M.  C.  Wiedmann  has  suggested  the  application  of  this  property 
to  extraction  of  sulphur  from  native  sulphur  earths  and  ores,  and  from  the  residue 
of  coal  gas-works.   (A.  J.  P.,  June,  1871,  p.  267.) 

The  allotropic  states  of  sulphur  have  been  studied  chiefly  by  Brodie,  Magnus  and 
Webor,  and  Berthelot.  These  states  are  induced,  for  the  most  part,  by  heat,  and 
are  distinguished  by  the  crystalline  form  of  the  sulphur,  and  by  its  solubility  or  non- 
solubility  in  bisulphide  of  carbon.  Insoluble  sulphur  is  the  name  given  to  that 
part  of  the  soft  sulphur  which  is  left  undis.solved  by  the  bisulphide,  amounting  to 
between  one-third  and  nearly  one-half  of  the  former.  Mr.  Brodie  was  unable  to 
determine  the  melting  point  of  this  sulphur,  but  found  it  considerably  above  120° 
C.  (248°  F. ),  or  the  melting  point  of  prismatic  sulphur.  Flowers  of  sulphur  con- 
tain about  one-third  of  their  weight  of  insoluble  sulphur. 

The  physical  properties  of  sulphur  are  remarkably  modified  by  heating  it  in  con- 
tact with  a  minute  proportion  of  certain  other  substances.  MM.  Moutier  have  as- 
certained that,  heated  with  -j^  of  iodine,  it  becomes,  on  cooling,  soft,  plastic,  and 
in  great  measure  insoluble  in  bisulphide  of  carbon.  The  same  authors  found  that 
many  other  substances  have  a  similar  eflfect  on  sulphur;  as  naphthalene,  paraflBn, 
creasote,  camphor,  and  oil  of  turpentine;  the  quantity* of  the  substance  required 
varying  from  ^^  to  ^-^ ;  and  the  necessary  temperature  being  difiierent  with  the 
substances  used  ;  camphor  requiring  230°  C.  (446°  F.),  and  naphthalene  and  oil  of 
turpcntme  much  more.  After  cooling,  a  paste  is  obtained,  black,  soft,  plastic,  ductile, 
which  passes  very  slowly  into  the  hard  and  brittle  state  of  ordinary  sulphur.  {Journ. 
de  Pharm.  et  de  Chim.,  4e'ser.,  i.  288,  1865.) 

According  to  M.  Mar^s,  sulphur  mixed  with  carbonate  of  calcium,  in  the  presence 
of  the  organic  matters  of  the  soil,  is  converted  at  first  into  hydrogen  sulphide,  then, 
under  the  influence  of  air  and  porous  bodies,  into  sulphuric  acid,  finally  into  sulphate 
of  calcium ;  but  Prof.  Egidio  Pollacer,  on  the  contrary,  thinks  that  sulphur,  in  con- 
tact with  carbonate  of  calcium,  passes  very  readily  into  sulphuric  acid,  and  then  to 
sulphate  of  calcium,  independently  of  organic  matters,  and  without  being  prelimi- 
narily changed  into  hydrosen  sulphide ;  and  this  opinion  he  supports  by  several 
experiments.   (Journ.  de  Pharm.,  Oct.  1874,  p.  330.) 

Sulphur  takes  fire  at  about  the  temperature  of  1488°  C.  (300°  F.),  and  bums 
with  a  blue  flame,  combining  with  the  oxygen  of  the  air,  and  giving  rise  to  sul- 
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phurous  oxide,  SOj.  The  combinations  of  sulphur  are  numerous,  and  are  amonsj 
the  most  powerful  chemical  agents.  It  forms  with  oxygen  two  oxides,  sulphurous 
oxide,  SOj,  and  sulphuric  oxide,  SO3,  These  oxides,  by  their  union  with  water,  form 
snlphunjus  acid.  H^SOj  and  sulphuric  acid,  H^SO^.  There  is  alsj  known  hypo- 
sulphurous  acid,  H^SOj,  the  corresponding  oxide  of  which  is  not  known,  and  thio- 
sulphuric  acid  (frequently  known  as  hyposulphurous  acid),  H^S^Og,  and  a  series  uf 
acids,  HjSjOg,  H^SgOg,  H^S^Og,  and  H^S^Og,  known  as  the  thionic  series.  It  forms 
with  hydrogen,  hydrogen  sulphide  (hydrosulphuric  acid  ov  sulphuretted  hydrogen); 
and  with  the  metals,  various  sidphides.*  Some  of  the  sulphides  are  analogous  to 
acids,  others  to  bases;  and  these  different  sulphides,  by  combining  with  each  other, 
form  compounds,  which,  from  their  analogy  to  salts,  are  called  by  Berzelius  sulpho- 
salts. 

An  extremely  sensitive  test  of  this  element  is  a  solution  of  molybdate  of  ammo- 
nia in  hydrochloric  acid,  diluted  with  water,  which  is  rendered  blue  by  contact  with 
even  a  trace  of  sulphur.  {Journ.  de  Pharm.,  Mai,  1862,  p.  367.) 

Sulphur,  when  obtained  by  roasting  the  native  sulphide,  sometimes  con..iins 
arsenic,  and  is  thereby  rendered  poisonous.  Sicilian  sulphur,  being  volcanic,  is 
not  subject  to  this  impurity.  The  common  English  roll  sulphur  is  sometimes  made 
from  iron  pyrites,  and  is  then  apt  to  contain  orpiment  {tersulphide  of  arsenic'). 
This  impurity  may  be  detected  by  heating  the  suspected  sulphur  with  nitric  acid. 
Tlie  arsenic,  if  present,  will  be  converted  into  arsenic  acid;  and  the  nitric  solution, 
diluted  with  water,  neutralized  with  carbonate  of  sodium,  and  acidulated  with  hy- 
drochloric acid,  will  give  a  yellow  precipitate  of  pentasulphide  of  arsenic  with  a 
stream  of  sulphuretted  hydrogen,  A  precipitate  may  be  more  readily  obtained  fronj 
the  nitric  solution,  if,  after  neutralization,  sulphurous  acid  be  added,  which  will 
convert  the  arsenic  acid  into  tlie  arsenious.  This  is  more  easily  decomposed  by  the 
sulphuretted  hydrogen  ;  but  the  precipitate  obtained  will  now  be  the  tersulphide. 
Sulphur,  when  perfectly  pure,  is  wholly  volatilized   by  heat,  and  soluble  without 

*  Fkrri  S tiphidum,  FeS  ;  88.  Ferrous  Sulphide.  "  Protosulphida  of  Iron,  prepared  by  melting 
together  Iron,  in  small  pieces,  and  Sublimed  Sulphur."  U.  S.  1870. 

This  was  introduced  into  the  U.  S.  PhanuacopoeiiV  of  1870  as  the  material  from  which  sulphuretted 
hydrogen  may  be  obtained,  which,  though  not  officinal,  is  in  constant  use  as  a  reagent,  and  is  often 
employed  with  great  advantage  in  processes  for  isolating  the  active  ])iinciples  of  medicinal  sub- 
stances. Sulphide  of  iron  is  best  prepared  by  bringing  iron  and  sulphur  into  contact  iit  a  red  or 
white  heat.     The  following  are  the  pro^jesses  of  the  late  Dublin  and  Edinburgh  Pharmacopoeias. 

"Take  of  rods  of  Iron,  of  the  size  employed  in  the  manufacture  of  nails,  a»i/  convenient  number. 
Having  raised  them  to  a  strong  red  or  white  heat,  apply  them  in  succession  by  their  heated  ex- 
tremities to  sticks  of  Sulphur,  operating  so  that  the  melted  Sulphide,  as  it  is  formed,  inny  droj)  into 
a  stone  cistern  filled  with  water,  and  be  thus  protected  from  oxidation.  The  water  being  poured 
off,  let  the  product  be  separated  from  the  Sulphur  with  which  it  is  mixed,  and,  when  dried,  let  it 
be  enclosed  in  a  well-stopped  bottle."  Dub. 

"  An  inferior  sort,  good  enough,  however,  for  many  purposes,  is  obtained  by  heating  one  part 
of  Sublimed  Sulphur  and  three  of  Iron  Filings,  in  a  crucible,  in  a  common  fire  till  the  mixture 
begins  to  glow,  and  then  removing  the  crucible,  and  covering  it  until  the  action,  which  at  first  in- 
creases considerably,  shall  come  to  an  end."  Ed. 

Tron  and  sulphur  form  a  numjier  of  sulphides,  such  as  ferrous  sulphide,  FeS,  ferric  disulphide, 
FeS2  (this  occurs  in  nature  as  common  or  cubic  pyrites),  and  ferric  sesquisulphide,  Fe2S3,  whinh, 
while  not  found  free  in  nature,  occurs  in  magnetic  pyrite^^,  the  formula  of  which  is  FeiSs  or  5FeS 
-l-FeaSs.  When  the  sulphide  is  obtained  by  the  application  of  solid  sulphur  to  white-hot  iron,  the 
product  corresponds  with  magnetic  pyrites;  but,  when  procured  by  heating  flowers  of  sulphur  with 
an  excess  of  iron  filings,  as  directed  in  the  above  Edinburgh  process,  a  protosulphide  is  formed 
mixed  with  metallic  iron.  When  sulphur  is  applied  to  white-hot  iron  over  water,  the  metal  ap- 
pears to  become  hotter,  burns  with  scintillations  in  the  vapor  of  the  sulphur,  and  forms  instantly 
the  sulphide,  which,  bein:j  comparatively,  fusible,  melts  into  globules,  and  drops  into  the  water, 
which  serves  to  extinguish  them. 

Properties.  The  officinal  sulphide  of  iron  has  a  yellowish  color  and  the  metallic  lustre.  When 
obtained  over  water  it  is  in  the  form  of  brownish  yellow  globules,  having  a  somewhat  crystalline 
texture.  When  pure  it  furnishes  a  yellow  powder,  and  dissolves  in  dilute  sulphuric  or  hydrochloric 
acid  without  leaving  a  residue  of  sulphur,  and  with  the  production  of  sulphuretted  hydro<;en,  free 
from  admixture  of  hydrogen.  As  prepared,  however,  by  the  usual  processes,  it  is  not  entirely  sol- 
uble in  dilute  sulphuric  acid,  a  portion  of  uncombined  sulphur  being  left.  The  fused  globules 
have  the  composition  5FeS  -f  FeS2,  or,  according  to  some,  5FeS  -f-  Fe2S3.  This  sulphide  is  employed 
solely  as  a  pharmaceutical  agent  for  the  production  of  hydrosulphuric  acid.  It  yields  this  gns  by 
reaction  with  diluted  sulphuric  acid,  FeS -f  H2S04  =  II2S -|- Fe.SOi.  Sulphuretted  hydrogen  is  a 
colorless  g.as,  having  a  smell  like  that  of  putrid  eggs.  Its  sp,  gr.  is  1'1782.  It  saturates  bases, 
with  which  it  forms  salts  called  sulphides. 
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residue  in  oil  of  turpentine.  According  to  Dr.  Playfair,  a. solution  of  nitro-prusside 
of  sodium  is  a  delicate  test  for  the  alkaline  sulphides,  producing  with  them  a  violet 
tint.  The  late  Prof  Bailey,  of  West  Point,  employed  the  same  test  for  detecting 
sulphur  in  any  compound.  The  substance  suspected  to  contain  it  is  fused  vritli 
carbonate  of  sodium,  with  the  addition  of  carbonaceous  matter  if  necessary.  If 
sulphur  be  present  it  will  be  converted  into  sulphide  of  sodium ;  and,  upon  the 
addition  of  a  small  portion  of  the  fused  mass  to  a  drop  of  the  nitro-prusside,  the 
characteristic  violet  tint  will  be  produced. 

Sublimed  sulphur,  usually  caWed  jloicers  of  sulphur  {Jlores  sulphuris),  is  "a  fine, 
citron-yellow  powder,  of  a  slight,  characteristic  odor,  and  generally  of  a  faintly  acid 
taste,  and  an  acid  reaction.  It  is  insoluble  in  water  or  alcohol.  When  ignited,  it 
burns  with  a  blue  flame,  forming  sulphurous  acid  gas,  and  leaving  no  re.«idue  or 
only  a  trace."  L\  S.  It  is  always  contaminated  with  a  little  sulphuric  acid,  which 
is  formed  at  the  expense  of  the  oxygen  of  the  air  contained  in  the  subliming 
chambers.  Accordingly,  it  always  reddens  litmus,  and,  if  the  acid  is  present  in 
considerable  quantity,  sometimes  cakes.  It  may  be  freed  from  acidity  by  careful 
ablution  with  diluted  water  of  ammonia,  when  it  becomes  the  officinal  washed  sul- 
phur.  (See  Sulphur  Lotuni.) 

Medical  Properties  and  Uses.  Sulphur  is  laxative,  diaphoretic,  and  resol- 
vent. It  is  supposed  to  be  rendered  soluble  by  the  soda  of  the  bile.  M.  Miahle 
teaches  that  it  is  carried  into  the  circulation  by  the  fatty  matters  in  the  alimentary 
canal  which  dissolve  it.  (Med.  T.  and  Gaz.,  June,  1868,  p.  642.)  It  evidently 
passes  off  by  the  pores  of  the  skin ;  as  is  shown  by  the  fact  that  silver,  worn  in 
the  pockets  of  patients  under  a  course  of  it,  becomes  blackened  with  a  coating  of 
sulphide.  The  stools  which  it  occasions  are  usually  solid,  and  it  is  gentle  in  its 
operation,  unless  it  contain  a  good  deal  of  acid,  when  it  may  cause  griping;  and 
the  liability  of  the  sublimed  sulphur  to  contain  acid  renders  it  less  eligible  for  ex- 
hibition than  the  washed  sulphur,  from  which  all  acidity  is  removed.  The  diseases 
in  which  sulphur  is  principally  used  are  hemorrhoidal  affections,  atonic  gout,  chronic 
rheumatism,  chronic  catarrh,  and  asthma.  It  has  also  been  given  as  an  anti- 
periodic,  being  considered  as  particularly  applicable  to  cases  in  which  the  apyrexia 
is  incomplete.  It  is  also  much  employed,  both  internally  and  externally,  in  cuta- 
neous affections,  especially  scabies,  ibr  the  cure  of  which  it  is  considered  a  specific. 
In  these  affections,  as  well  as  in  chronic  rheumatism,  it  is  sometimes  applied  as 
an  air-bath,  in  the  form  of  sulphurous  acid  gas,  the  head  being  protected  from  its 
effects.  It  has  been  employed  with  great  success,  by  M.  Lagauldrie,  in  diphtheritic 
croup,  given  freely  every  hour,  simply  suspended  in  water.  M.  Thevenot  finds  it 
promptly  effectual  in  the  removal  of  diphtheritic  exudation,  simply  applied  locally  to 
the  patches.  {Ann.  de  Thernp.,  1867,  p.  78.)  Dr.  Reiser  recommends  it  highly 
in  diphtheria,  blowing  the  flowers,  by  means  of  a  little  cone  of  paper  like  a  lamp- 
lighter, into  the  fauces  three  times  a  day.  Usually  from  three  to  six  insufflations 
are  sufficient,  in  cases  seen  early,  to  remove  the  deposits ;  in  neglected  c-ases,  from 
nine  to  ten  are  necessary.  It  is  said  also  to  be  very  useful  in  lead  colic.  (Ibid., 
1868,  p.  108.)  The  external  use  of  sulphur  is  strongly  recommended  b}-  Dr. 
O'Connor,  of  London,  in  sciatica  and  chronic  articular  rheumatism.  The  limb 
affected  is  covered  with  sulphur,  and  bandaged  with  new  flannel,  over  which  sheets 
of  wadding  are  wrapped.  The  dressing  should  not  be  taken  off  for  several  days, 
as  its  earlier  removal  would  interfere  with  the  absorption  of  the  sulphur,  on  which 
its  curative  effect  depends.  (Lancet,  Am.  ed.,  June,  1857,  p.  507  )  The  dose  of 
sulphur  is  from  one  to  three  drachms  (3-9-11-65  Gm.),  mixed  with  syrup  or  mo- 
lasses, or  taken  in  milk.  It  is  often  combined  with  bitartrate  of  potassium,  or  with 
magnesia. 

According  to  M.  Hannon,  of  Brussels,  soft  sulphur,  recently  prepared,  possesses 
valuable  therapeutic  properties,  not  as  a  laxative,  but  as  a  stimulant  to  the  circula- 
tion, luncrs,  and  skin,  far  more  active  than  ordinary  sulphur.  The  dose  of  soft  sul- 
phur is  from  twenty  to  fifty  grains  (1  •3-3-25  Gm.),  given  in  the  form  of  pill.  It 
has  also  been  successfully  employed  for  filling  the  hollows  of  carious  teeth.  (P.  ./, 
Tr.,  xvii.  330.) 
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Much  sulphur  is  cousumed  in  the  arts,  principally  in  the  manufacture  of  gun- 
powder and  sulphuric  acid. 

Off.  Prep,  of  Sulphur  Sublimatum.  Confectio  Sulphuris,  Br.;  Emplastrum  Am- 
moniaci  cum  Hydrargyro ;  Emplastrum  Hydrargyri,  Br.;  Potassa  Sulphurata, 
U.  S.,  Br.;  Sulphur  Lotum,  U.  S.;  Sulphur  Pisecipitatum  ;  Unguentum  Sulphuris. 

SUMBUL.  U.S.    Sumbul. 

(SUM'BUL.) 

"  The  root  of  Ferula  Sumbul.  Hooker  filius.  (Nat.  Ord.  Umbelliferge,  Ortho- 
sperraae."  U.  S.  "  The  dried  transverse  sections  of  the  root  of  a  plant  the  botanical 
liistory  of  which  is  unknown.     Imported  from  Russia  and  also  froni  India."  Br. 

Sumbul  Badix,  Br.;  Racine  de  Sumbul,  Fr.;  Sumbulwurzel,  Moschuswurzel,  G. 

Under  the  name  of  sumbul  or  jatamansi,  a  root  has  long  been  used  in  India,  Per- 
sia, and  other  parts  of  the  East,  as  a  perfume,  an  incense  in  religious  ceremonies,  and 
medicinally.  It  is  the  product  of  an  unknown  plant,  supposed  to  be  umbelliferous, 
and,  from  the  character  of  the  root,  to  grow  in  low  wet  places.  The  plant  is  said  to 
inhabit  no  part  of  British  India,  but  the  regions  to  the  north  and  east  of  it,  as  Nepaul, 
Cootan,  Bucharia,  etc.  The  root  is  taken  northward  to  Russia,  and  reaches  the  rest 
of  Europe  through  St.  Petersburg.  The  physicians  of  Moscow  and  St.  Petersburg 
were  the  first  to  employ  it  on  the  continent  of  Europe.  Dr.  Granville  first  introduced 
it  to  the  notice  of  the  profession  in  Great  Britain  and  this  country.  It  has  also  been 
imported  into  England  from  India,  whither  it  was  brought  from  a  great  distance. 

Gen.  Ch.  See  Asafcetida. 

Ferula  Sumbul.  Hooker.  B.^&T.1S1. — Euryangium  Sumbul.  Kauffmann.  iVowy. 
Mem.  Sue.  Imp.  Nat.  de  Muscou,  xiii.  t.  24,  25.  The  plant  which  yields  sumbul 
was  first  discovered  by  the  Russian  Fedschenlis  in  1869,  growing  at  an  elevation  of 
3000  feet  in  the  mountains  which  separate  Russian  Turkestan  from  Bucharia.  In 
1870  it  was  described  by  Kauffmann,  who  erected  a  new  genus  on  characters  de- 
pendent upon  the  enormous  size  of  the  vittae  in  the  immature  fruit.  The  plant  has 
been  cultivated  in  the  Moscow  botanical  gardens,  and  less  successfully  at  Kew ;  and 
it  has  been  found  that  the  vittae  almost  disappear  in  ripening,  and  do  not  afford 
a  good  generic  character.  The  plant  is  described  as  an  enormous  umbellifer,  reach- 
ing a  height  of  8  feet,  and  having  a  solid,  cylindrical,  slender  stem,  which  in  the 
upper  part  gives  origin  to  about  12  slender  divaricate  branches.  The  root  leaves 
are  two  and  a  half  feet  long,  with  short,  channelled,  broadly  dilated,  completely 
clasping  petioles.  They  are  triangular  in  outline,  tripinnate,  with  the  alternate  di- 
visions fine.  The  stem  leaves  rapidly  decrease  in  size  until  they  become  above  mere 
sheathing  bracts.  The  flowers  are  polygamous.  The  fruit  f-J  inch  long  by  \  inch 
wide ;  the  mericarps  oblong-oval,  dorsally  much  compressed,  thin,  with  3  faint, 
thread-like,  dorsal  ridges;   no  dorsal  vittae,  and  commissural  ones  collapsed. 

Properties.  Sumbul  is  officinally  described  as  "  in  transverse  segments,  varying 
considerably  in  diameter  and  thickness,  light,  spongy;  annulate  or  longitudinally 
wrinkled ;  bark  thin,  brown,  more  or  less  bristly  fibrous ;  the  interior  whitish,  with 
numerous  brownish  yellow  resin-dots  and  irregular,  easily  separated  fibres ;  odor 
strong,  musk-like ;  taste  bitter  and  balsamic."  IT.  S.  The  fre.sh-cut  surface  of  a 
transverse  section  presents,  within  the  epidermis,  an  exterior  white  and  spotted  layer, 
and  an  inner  yellow  substance  which  forms  the  greater  part  of  the  root.  Examined 
by  means  of  a  microscope,  it  exhibits  translucent  points  which  probably  represent 
starch  granules.  Sumbul  has  a  strong  odor,  much  resembling  that  of  musk,  which 
it  retains  when  long  kept ;  and  hence  the  name  of  mush-root  sometimes  attached  to 
it.  The  taste,  at  first  feebly  sweetish,  becomes  after  a  time  bitterish  and  balsamic, 
but  not  disagreeable ;  and  a  strong  aroma  is  developed  under  mastication,  diffusing 
itself  with  a  sensation  of  warmth  through  the  mouth  and  throat,  and  rendering  the 
breath  fragrant.  This  effect,  however,  is  much  diminished  by  time.  That  which 
was  formerly  brought  from  India  differs  somewhat  from  the  Russian,  being  of  closer 
texture,  more  dense  and  firm,  and  of  a  reddish  tint.  (A.  J.  P.,  xxiv.  174.)  The 
root  has  been  analyzed  by  Reinsch  and  other  German  chemists,  and  found  to  con- 
tain volatile  oil,  two  balsamic  resins,  one  soluble  in  alcohol,  the  other  in  ether,  wax^ 
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^um,  starch,  a  bitter  substance  soluble  in  water  and  alcohol,  and  an  acid  which  was 
uamed  sumbiilic  acid,  but  which  Kicker  aud  Reinsch  showed  to  be  angelic  acid, 
CjHgO,,  accompanied  by  a  little  valerianic  acid,  C^Hj^O,.  Solution  of  potash  is  said 
to  convert  the  resin  into  the  potassium  salt  of  an  acid  called  sumbulamtc,  but  which 
has  not  been  suflBciently  investigated.  The  musk-like  odor  seems  to  be  connected 
with  the  balsamic  resins,  and  probably  depends  on  some  principle  associated  with 
them  not  yet  isolated.  The  volatile  oil,  of  which  i  of  1  per  cent,  is  yielded  by  dis- 
tillation, has  a  taste  like  that  of  peppermint. 

Medical  Properties.  The  virtues  of  the  drug  appear  to  be  those  of  a  nervous 
stimulant.  It  is  used  by  the  Russian  physicians  in  delirium  tremens,  low  fevers, 
in  asthenic  cases  of  dysentery  and  diarrhoea,  and  even  with  asserted  success  in  ma- 
lignant cholera.  Dr.  Grranville  (pamphlet,  London,  1850)  recommends  it  in  gastric 
bpasm,  hysteria,  chlorosis,  amenorrhoea,  dysmenorrhoea,  palsy  of  the  limbs,  epilepsy, 
and  other  nervous  disorders.  It  is  given  in  substance,  infusion,  decoction,  and  alco- 
holic and  ethereal  tincture.  There  seems  to  be  no  great  precision  in  relation  to  the 
dose ;  but  it  is  inferable,  from  the  accounts  of  the  drug,  that  it  may  be  used  very 
much  as  we  use  valerian,  one  or  two  drachms  at  a  time. 

Dr.  Murawieff,  of  Russia,  prepares  the  resin,  which  he  considers  as  the  active 
principle,  by  macerating  the  root  first  in  water,  and  then  in  a  solution  of  carbonate 
of  sodium,  washing  it  well  with  cold  water,  drying  it,  treating  it  with  alcohol,  filter- 
ing the  tincture,  adding  a  little  lime  and  again  filtering,  separating  the  lime  by  sul- 
phuric acid,  agitating  with  animal  charcoal,  again  filtering,  distilling  off  nearly  all 
the  alcohol,  mixing  the  residuum  with  water,  driving  off  the  remaining  alcohol, 
and,  finally,  washing  the  precipitate  with  cold  water,  and  drying  it.  The  resin  thus 
obtained  is  whitish,  translucent,  softening  between  the  fingers,  combustible  without 
residue,  of  an  acid  taste,  and  an  aromatic  smell,  like  that  of  the  root.  Dr.  Mura- 
wieff gives  it  in  the  dose  of  a  grain  or  two  (0065-0'13  Gm.),  in  the  form  of  pill, 
three  or  four  times  a  day,  with  or  without  opium,  and  has  found  it  useful  in  chronic 
bronchitis  and  pneumonia  slow  of  resolution,  in  the  moist  asthma  of  old,  ancemic,  and 
scorbutic  patients,  in  atonic  dysentery,  leucorrhoea,  hypochondriasis,  and  hysteria. 
{Bub.  Quart.  Journ.,  Feb.  1855,  p.  252.)  Prof  Procter  has  published  a  formula 
for  a  fluid  extract,  of  which  the  dose  is  from  15  minims  to  a  fluidrachm  (0-9-3"75 
C.c).  (A.  J.  P.,  sxvii.  233.)  Half  an  ounce  of  a  tincture  produced  narcotic  symp- 
toms, such  as  confusion  of  the  head,  a  tendency  to  snore,  even  when  awake,  feelings 
of  tingling,  etc.,  with  a  strong  odor  of  the  medicine  from  the  breath  and  skin,  which 
continued  for  a  day  or  two  and  gradually  passed  off.  (^.  R.,  Oct.  1874,  p.  309.) 

Off.  Prep.  Tinctura  Sumbul,  U.  S.,  Br. 

SUPPOSITORIA.  U.  S.,  Br.    Suppositories. 

(StrP-POf-I-TO'EJ-A.) 

Suppositoires,  Fr.:  Stuhlzapfchen,  G. 

Suppositories  are  solid  bodies  intended  to  be  introduced  into  the  rectum,  with  a 
view  either  of  evacuating  the  bowels  by  irritating  the  mucous  membrane  of  the 
rectum,  or  of  producing  a  specific  effect  on  the  neighboring  parts,  or  on  the  system 
at  large.  They  fulfil  the  same  indications  as  enemata,  and  are  sometimes  preferable 
from  the  facility  of  their  application,  and,  when  the  object  is  to  produce  the  peculiar 
effect  of  a  medicine,  from  the  smallness  of  their  bulk,  which  facilitates  retention. 
Their  form  may  be  cylindrical,  conical,  or  spherical  ;  the  last  being  preferable  when 
the  bulk  is  small.  They  should  be  of  such  a  consistence  as  to  retain  their  shape, 
but  so  soft  as  to  incur  no  risk  of  wounding  the  rectum.  For  laxative  purposes  the 
suppository  may  be  from  one  to  three  inches  long,  and  about  as  thick  as  a  common 
candle ;  with  a  view  to  the  specific  effects  of  medicines,  it  should  be  considerably 
smaller,  as  in  this  case  it  is  important  that  the  medicines  should  be  retained,  and  the 
irritative  influence  of  distention  avoided.  Soap  is  not  unfrequently  employed  in  this 
way  as  a  laxative.  A  piece  of  solidified  molasses  (molasses  candy)  is  sometimes 
preferred.  To  increase  the  purgative  effect,  and  at  the  same  time  act  on  the  uterine 
function,  aloes  may  be  added  to  the  soap.     Mr.  A.  B.  Taylor,  of  Philadelphia,  in 
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1852  called  attention  to  cacao  butter  as  the  best  base  for  suppositories,  having  mora 
exactly  the  requisite  degree  of  consistence  and  fusibility  than  any  combination  of 
suet,  spermaceii,  wax,  etc.,  that  could  be  employed.  (A.  J.  P.,  1852,  p.  211.)  Ex- 
perience has  proved  the  correctness  of  his  views.  It  has  been  thought  neco.ssary 
to  use  wax,  spermaceti,  or  some  other  substance  having  a  comparatively  high 
fusion  point,  in  order  to  render  the  suppository  suflBciently  firm.  Continued  ex- 
perience has,  however,  demonstrated  that,  except  in  the  warmest  weather,  or  in 
the  case  of  camphor,  carbolic  acid,  the  essential  oils,  and  similar  medicinal  substances, 
even  the  commercial  cacao  butter  will  suffice.  It  is  stated  that  cacao  butter  is  usually 
adulterated  with  some  other  fat  which  melts  at  a  low  temperature,  and  that  if  a  pure 
article  can  be  obtained  any  substance  to  increase  its  hardness  is  never  required. 
When  such  a  material  is  employed,  wax  is  usually  selected,  although  cetaceum  is 
preferable.  If  not  more  than  10  per  cent,  of  the  spermaceti  is  added,  the  value  of 
the  suppository  is  not  very  materially  affected,  although  it  melts  more  slowly,  and 
consequently  requires  a  longer  time  to  act,  than  when  the  butter  of  cacao  is  used 
alone.  Suppositories  containing  a  considerable  percentage  of  wax  melt  so  slowly  in  the 
rectum  as  to  be  comparatively  useless,  or  they  may  fail  altogether  to  soften  down  and 
be  finally  passed  from  the  anus  unchanged.  A  very  good  method  of  mixing  the  oil 
of  theobroma  with  the  hardening  material  is  by  grating  with  an  ordinary  tin  grater, 
such  as  used  in  kitchens,  and  mixing  the  coarse  powders  before  melting;  and  Mr. 
W.  G.  Ewing  has  proposed  rubbing  the  powders  and  the  medicinal  substance  in  a 
mortar  together,  dividing  the  plastic  mass,  and  shaping  it  with  the  fingers.  It  is 
better  to  shape  them  with  a  spatula,  and  roll  them  upon  a  pill  tile  with  a  little  lyco- 
podium.  This  plan,  although  having  its  advantages,  is,  however,  not  equal  to  the 
officinal  one  of  melting  the  ingredients  and  running  them  into  moulds.  Extempore 
moulds,  made  by  rolling  the  paper  into  a  cone  about  an  inch  long,  may  be  used,  but 
are  much  less  convenient  than  permanent  metallic  moulds.  The  tendency  of  the 
hardened  suppositories  to  cohere  to  the  moulds  may  be  remedied  more  or  less  per- 
fectly by  dusting  the  moulds  with  lycopodium  powder,  or  greasing  them  well  with 
olive  oil ;  but  it  is  far  better  to  rely  upon  the  natural  contraction  of  the  mass,  caused 
by  thoroughly  cooling  the  moulds.  Mr.  Wm.  B.  Addington  (J..  J.  P.,  1873,  p. 
257)  advises  lining  the  moulds  with  tin  foil.  The  difficulty  may  also  be  met  by 
the  use  of  moulds  which  open  lengthwise,  which  are  now  used  almost  exclusively 
in  preference  to  individual  moulds,  and  Mr.  Chas.  E.  Dwight  commends  most  highly 
the  substitution  of  plaster  of  Paris  moulds*  for  the  metallic  ones  commonly  em- 
ployed. The  mould  must  be  very  cold,  so  as  to  chill  the  melted  li(|uid  at  once,  and 
prevent  any  separation  of  its  ingredients  by  gravity.  It  has  been  proposed  to  con- 
dense the  powdered  ingredients  of  suppositories  in  a  cold  mould.  (A.  J.  P.,  1875, 
p.  79.)  It  has  also  been  recommended  to  form  the  excipient  into  the  required  shape, 
and  then,  while  it  is  still  soft,  make  an  excavation  from  the  base  upward,  into  which 
the  medicine  may  be  introduced,  and  afterwards  enclosed  by  a  little  of  the  cacao 
butter.  But  as  one  of  the  objects  of  the  excipient  is  an  equable  diffusion  of  the 
medicine  to  prevent  irritation,  this  method  would  be  altogether  inapplicable  to  sub- 
stances in  any  degree  locally  irritant.  The  weight — i.e.,  the  size — of  suppositories 
should  vary  according  to  the  purposes  for  which  they  are  employed.  When  they 
are  to  be  used  for  infants  and  children  they  should  weigh  from  five  to  ten  grains. 
The  Br.  Pharm.,  in  conformity  with  the  recommendation  of  Mr.  H.  B.  Brady 

*  Mr.  Dwight  makes  these  moulds  in  the  followin;^  manner.  Into  a  pasteboard  box.  abint  six 
inches  Ions;  and  two  wide,  pour  liquid  plaster  about  the  consistency  of  thick  cream  until  half  full. 
Havins?  prepared  six  well-moulded  suppositories  of  wax,  immerse  them  in  the  soft  j)lnster  half 
their  diameters,  with  their  large  end  close  to  the  ed'^e  of  the  box,  in  a  row,  and  at  a  uniform  dis- 
tance. When  the  plaster  has  set,  gently  remove  the  wax,  and  with  a  knife  smooth  off  the  surface 
and  trim  the  edges  of  eich  mould  sharp,  and  between  each  depression  made  by  the  wax  suppository 
dig  a  small  cavity  about  the  size  and  shape  of  a  small  pen  cut  through  the  centre.  When  the  face 
has  become  hard,  gre.ase  it  with  linseed  oil  or  lard,  replace  the  wax  suppositories,  and  raise  the 
edges  of  the  box  by  wrapping  heavy  paper  around,  which  will  extend  about  another  inch  above 
the  surface  of  the  face;  pour  a  portion  of  the  planter,  equal  to  the  first,  gently  over  the  greased 
surface  uiitil  it  is  about  one  inch  deep.  When  hard,  separate  the  parts  carefully,  trim  the  edses. 
and  boil  for  an  hour  in  linseed  oil,  which  will  prevent  the  adhesion  of  the  substance  to  be  moulded. 
To  be  substantial,  the  plaster  must  be  mixed  thin  and  well  stirred. 
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(P.  J.  Tr.,  1866,  p.  544,  and  1868,  p.  321,  and  1871,  pp.  193, 488,  563),*  adopts 
the  weight  of  fifteen  grains.  Experience  has  shown  this  to  be  the  most  useful  size, 
and  the  U.  S.  P.  of  188U  has  also  adopted  it.  The  ofiScinal  directions  of  the  U.  S, 
Pharniacopceia  are  as  follows.  "  Mix  the  medicinal  portion  (previously  brought  to  a 
proper  consistence,  if  necessary)  with  a  small  quantity  of  Oil  of  Theobroma,  by 
rubbing  them  together,  and  add  the  mixture  to  the  remainder  of  the  Oil  of  Theo- 
broma, previously  melted  and  cooled  to  the  temperature  of  35°  C.  (95°  F.).  Then 
mix  thoroughly,  without  applying  more  heat,  and  immediately  pour  the  mixture 
into  suitable  moulds.  The  moulds  must  be  kept  cold  by  being  placed  on  ice,  or  by 
immersion  on  ice-cold  water;  and  the  inner  surface  of  the  moulds  should  be  care- 
fully freed  from  adhering  moisture,  before  the  melted  mass  is  poured  in.  In  the 
absence  of  suitable  moulds,  Suppositories  may  be  formed  by  allowing  the  mixture, 
prepared  as  above,  to  cool,  care  being  taken  to  keep  the  ingredients  well  mixed,  and 
dividing  into  parts  of  a  definite  weight  each,  which  may  be  made  into  a  conical  or 
other  convenient  form  for  a  suppository.  Unless  otherwise  specified,  Suppositories 
shall  be  made  to  weigh  about  fifteen  grains,  or  one  gramme."  U.  S.  The  Pharma- 
copoeia of  1880  gives  no  detailed  formulae  for  suppositories.  Opium,  or  some  one  of 
its  preparations,  is  very  advantageously  administered  in  the  form  of  a  suppository,  in 
cases  of  irritation  of  the  rectum,  urinary  passages,  or  genital  apparatus.  The  other 
narcotics  may  be  used  in  the  same  way  ;  and  indeed  almost  any  other  medicine,  in 
reference  to  its  effects  on  the  system,  provided  the  quantity  be  not  too  large,  and 
the  local  effects  not  too  pronounced.  Tannic  acid  or  other  astringent  substances  may 
also  be  very  appropriately  employed  in  this  way  in  cases  of  prolapsus,  or  other  af- 
fection depending  on  relaxation  of  the  rectum  or  anus.  The  dose  may  in  general 
be  one  and  a  half  times  that  of  the  medicine  given  by  the  mouth.f 

The  inventive  genius  of  pharmacists  has  been  industriously  applied  to  the  con- 
struction of  suppository  moulds,  and  there  are  now  many  varieties ;  the  principle  is 
much  the  same  in  all,  however,  but  fur  convenience  they  may  be  classed  as  follows. 
1.  Individual  moulds  ;  these  were  among  the  first  to  be  used.  Half  a  dozen  conical, 
hard  metal  moulds  are  retained  in  an  upright  position  in  a  tray  containing  ice  water, 
or  made  of  paper,  tin  foil,  etc.  (See  A.  J.  P.,  1861,  p.  5;  1863,  p.  228;  1867,  p. 
121  ;  1868,  p.  52  ;  1870,  pp.  298,  392.)  2.  Moulds  which  consist  of  two  solid 
pieces  of  metal,  hinged  or  temporarily  joined,  so  that  when  the  suppository  is  thor- 
oughly cooled  the  parts  may  be  separated  and  the  suppository  dropped  out.  (See 
A.  J.  P.,  1871,  pp.  488,  563  ;  1874,  pp.  192,  246  ;  1875,  pp.  98,  202;  1877,  p. 
569;  1879,  pp.  184,  277.)  3.  Moulds  designed  to  be  used  through  compression, 
more  or  less  powerful.   {X.  R.,  June,  1879,  Jan.  and  March,  1880.) 

*  The  papers  of  Mr.  Brady  upon  the  subject  of  suppositories  may  be  consulted  with  advantage  ; 
also  a  series  of  articles  by  several  other  authors  in  A.  J.  P.,  1871. 

f  Medirnted  Petsnries,  which  have  been  brought  into  notice  of  late  years,  chiefly  through  the 
recommendation  of  Sir  J.  Y.  Simpson,  of  Edinburgh,  so  closely  resemble  suppositories,  so  far  as 
pharmacy  is  concerned,  as  to  justify  an  allusion  to  them  in  this  place.  All  that  has  been  s.nid  of 
the  materials  out  of  which  suppositories  are  made,  and  the  mode  of  preparing  them,  is  equally 
applicable  to  medicateil  pessaries.  The  latter,  however,  are  considerably  larger,  generally  weigh- 
ing one  or  two  drachms.  They  differ  also  from  su|>positories  in  the  purposes  to  which  they  are 
applied;  being  used  for  local  effect,  in  allaying  pain,  checking  discharge,  acting  as  alterative  to 
contiguous  parts,  etc.    For  important  pharmaceutical  details,  see  qn  article  in  A.J.  P.,  1868,  p.  223. 

Urethral  and  Vafjinal  Snpp'iniiorien.  Medicated  Boiitfies.  These  articles,  which  are  exceedingly 
useful  fiir  the  purpose  of  exerting  a  local  action  upon  the  urethra  or  neck  of  the  bladder  in  cases 
of  inflammation,  pain,  or  spasm,  may  be  made  in  the  same  manner  as  ordinarj*  suppositories,  ex- 
cept in  regard  to  size.  The  vaginal  suppository  should  be  about  two  to  two  and  a  half  inches  long, 
and  three-quarters  of  an  inch  in  diameter  at  the  base.  The  urethral  suppository  should  be  cylin- 
drical, with  a  conical  point,  and  about  one-fourth  of  an  inch  in  diumeter ;  their  length  should  vary 
according  to  circumstances.  They  should  never  contain  wax  or  other  substance  which  does  not 
melt  reailily  and  certainly  at  the  temperature  of  the  body,  and  which  might,  by  a  possible  mishap, 
become  the  nucleus  of  a  calculus.  When  it  is  desired  to  reach  any  considerable  length  of  the 
urethra  the  requisite  toughness  may  be  obtained,  as  suggested  by  Mr.  Jos.  L.  Lemberger  (A.  J.  P., 
1872,  p.  166),  by  using  a  mould  like  an  old-fashioned  candle-mould,  with  a  candle-wick  running 
through  and  projecting  some  distance  from  it.  When  a  suppository  so  made  is  used,  of  course  the 
free  end  of  the  wick  should  be  secured  with  sticking-plaster  or  a  drop  of  collodion  externally,  and 
after  the  requisite  period  of  contact  the  whole  be  pulled  out.  These  are  now  largely  made  from 
gelatin,  water,  and  a  little  glycerin.  (See  C.  L.  Mitchell's  paper,  A.  J.  P.,  187S,  p.  103.) 
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SUPPOSITORIA  ACIDI  TANNICI.  Br.     Tannic  Acid  Suppositories. 

(SyP-PO§-I-TO'RI-A  Ag'I-DI  TAN'NI-Ci.) 

Suppositoires  de  Tannin,  Fr.;  Tannin-Stuhlzapfctien,  G. 

"Take  of  Tanuic  Acid  thirty-six  grains;  Benzoated  \iaxA  forty -four  grains; 
White  Wax  ten  grains  ;  Oil  of  Theobronia  ninety  grains.  Melt  the  Wax  and  Oil 
of  Tiieobroma  with  a  gentle  heat,  then  add  the  Tannic  Acid  and  Benzoated  Lard 
previously  rubbed  together  in  a  mortar,  and  mix  all  the  ingredients  thoroughly. 
Pour  the  mixture  while  it  is  fluid  into  suitable  moulds  of  the  capacity  of  fifteen 
grains  ;  or  the  fluid  mixture  may  be  allowed  to  cool,  and  then  be  divided  into  twelve 
equal  parts,  each  of  which  shall  be  made  into  a  conical  or  other  convenient  form  for 
a  suppository."  Br. 

As  it  is  hardly  conceivable  that  a  rectal  dose  of  less  than  five  grains  should  be 
wanted  for  the  adult,  the  U.  S.  preparation  of  1870  was  of  the  better  strength 
(i.e.,  5  grains).  The  benzoated  lard  has  been  added  by  the  British  authorities  with 
a  view  of  preventing  rancidity,  but  seems  to  be  unnecessary.  The  remedy  is  espe- 
cially applicable  to  cases  of  piles  and  prolapsus  of  the  rectum  from  relaxation. 

SUPPOSITORIA  HYDRARGYRI.  Br.     Ilercurial  Suppositories. 

(SyP-P0.5-I-T0'BI-A  HY-DRAR'9Y-Bi.) 
Suppositoires  mercuriels,  Fr.;  Mercurial-Stuhlzapfchen,  G. 

The  British  Pharmacopoeia  takes  of  Ointment  of  Mercury  sixty  grains;  Benzo- 
ated Lard  and  White  Wax,  of  each,  twenty  grains ;  and  Oil  of  Theobroma  eighty 
grains  ;  and,  having  directed  the  Benzoated  Lard,  Wax,  and  Oil  of  Theobroma,  pre- 
viously melted  with  a  gentle  heat,  to  be  thoroughly  mixed  with  the  Ointment  of  Mer- 
cury, without  the  further  application  of  heat,  completes  the  process  precisely  in  the 
manner  directed  for  the  Tannic  Acid  Suppositories. 

The  quantity  of  the  mercurial  contained  in  each  suppository  is  five  grains  (0"33 
Gm.).  Thjs  is  not  a  common  method  of  employing  mercury  for  afiiecting  the  sys- 
tem, but  might  be  advantageously  resorted  to  in  cases  of  great  irritability  of 
stomach,  and  where  objection  exists  to  the  use  of  the  ointment  by  friction  to  the 
skin.  When  this  object  is  aimed  at,  the  suppository  might  be  repeated  twice  or 
three  times  in  24  hours. 

SUPPOSITORIA  MORPHIA.  Br.     3forphia  Suppositories. 

(SUP-P0§-I-T0'RI-A  MOR'PHI-iE.) 
Suppositoires  morphinSs,  Fr.;  Morphin-StuhlzUpfchen.  G. 

The  British  Pharmacopoeia  takes  of  Hydrochlorate  of  Morphia  six  grains  ;  Ben- 
zoated Lard  sixty-four  grains;  White  Wax  twenty  grains  ;  and  Oil  of  Theobroma 
ninety  grains ;  and,  having  melted  the  Wax  and  Oil  with  a  gentle  boat,  added  the 
Hydrochlorate  of  Morphia  and  Benzoated  Lard  previously  rubbed  together  in  a 
mortar,  and  mixed  all  the  ingredients  thoroughly,  completes  the  process  in  the  same 
manner  as  that  for  the  Tannic  Acid  Suppositories. 

This  is  an  excellent  remedy  in  strangury,  tenesmus,  and  other  cases  of  irritation 
in  the  lower  bowels  and  urinary  passages.  It  may  also  be  used  to  control  vomiting, 
and  to  produce  the  general  efiiects  of  opium  on  the  system.  Each  suppository  con- 
tains half  a  grain  of  a  salt  of  morphine  (0*03  Gm.),  which  is  about  the  quantity  re- 
quired to  produce  the  full  eflfects  of  morphine  on  the  system  in  the  adult. 

SUPPOSITORIA  PLUMBI  COMPOSITA.  Br.     Compound  Lead 

Suppositories. 

(SyP-PQ§-I-T0'BI-A   PLUM'BI  C0M-P6§'I-TA.) 
Suppositoires  de  Plomb  opiaocs,  Fr.;  Stuhlziipfchen  von  Opium  und  Bleizucker,  G. 

The  British  Pharmacopoeia  takes' of  Acetate  of  Lead  thirty-six  grains ;  Opium, 
in  powder,  twelve  grains  ;  ^ex\zo&tedi\javdL  forty-two  grains  ;  White  Wax  tengrains; 
and  Oil  of  Theobroma  eighty  grains  ;  and,  having  melted  the  Wax  and  Oil  with  a 
gentle  heat,  added  the  other  ingredients  previously  rubbed  together  in  a  mortar,  and 
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mixed  the  whole  thoroughly,  completes  the  process  in  the  same  manner  as  that  for 
the  Tannic  Acid  Suppositories.  ♦ 

Each  suppository  contains  three  grains  (0-20  Gm.)  of  the  acetate  of  lead  and 
one  grain  (U0t)5  Gm.)  of  opium.  An  excellent  remedy  in  some  cases  of  diarrhoea, 
dysenteric  irritation  of  the  rectum,  piles,  and  hemorrhage. 

SYRUPI.     Syrups. 

(SY-BU'PI.) 

Sirops,  Fr.;  Syrupe,  6. 

Syrups  are  concentrated  solutions  of  sugar  in  watery  fluids,  either  with  or  without 
medicinal  impregnation.  When  the  solution  is  made  with  pure  water,  it  is  named 
syrup  or  simple  syrup  ;  when  made  with  water  charged  with  one  or  more  medicinal 
agents,  it  is  called  in  general  terms  a  medicated  syrup,  and  receives  its  particular  des- 
ignation from  the  substance  or  substances  added. 

Medicated  syrups  are  usually  prepared  by  incorporating  sugar  with  vegetable 
infusions,  vinegars,  decoctions,  expressed  juices,  fermented  liquors,  or  simple  aqueous 
solutions.  When  the  active  matter  of  the  vegetable  is  not  readily  soluble  in  water, 
is  associated  with  soluble  matter  which  it  is  desirable  to  avoid,  or  is  volatilized  or 
decomposed  by  a  heat  of  100^  C.  (212°  F.),  it  is  sometimes  extracted  by  diluted 
alcohol,  the  spirituous  ingredient  of  which  is  subsequently  driven  off.  Medicated 
syrups  are  also  occasionally  prepared  by  adding  a  tincture  to  simple  syrup,  and 
evaporating  the  alcohol.  Another  and  better  mode  of  effecting  the  same  object, 
when  aromatic  or  other  volatile  substances  are  concerned,  is  to  mix  the  tincture  with 
sugar  in  coarse  powder,  expose  the  mixture  to  a  very  gentle  heat  or  in  the  sun  till 
the  alcohol  has  evaporated,  and  then  prepare  the  synip  from  the  impregnated  sugar 
by  dissolving  it  in  the  requisite  proportion  of  water.  Since  the  introduction  into 
use  of  the  process  of  percolation,  or  filtration  by  displacement,  it  has  been  applied 
very  advantageously  to  the  preparation  of  various  syrups,  especially  those  made  from 
vegetables  of  which  the  active  principle  is  injured  or  dissipated  by  decoction.  But, 
unless  the  operator  be  at  once  skilful  and  careful,  there  will  be  danger  of  imperfectly 
extracting  the  active  matters,  and  thus  making  a  feeble  preparation.  One  impor- 
tant practical  rule  is,  when  the  liquid  obtained  by  percolation  requires  concentra- 
tion, to  set  aside  the  first  portions  of  filtered  liquor,  which  are  usually  strongly 
impregnated,  and  to  subject  only  the  subsequent  weaker  portions  to  evaporation. 
For  the  mode  of  properly  conducting  this  process  the  reader  is  referred  to  page  57-i. 

The  quality  and  quantity  of  the  sugar  employed  are  points  of  importance.  Re- 
fined sugar  should  always  be  used,  as  it  saves  the  necessity  of  clarification,  and 
makes  a  clearer  and  better  flavored  syrup  than  the  impure  kinds.  The  U.  S.  Phar- 
macopoeia simply  directs  sugar,  but  explains  that  it  is  the  purified  or  refined  sugar 
which  is  indicated  by  that  term.  In  relation  to  the  quantity  of  sugar,  if  in  too 
small  proportion,  fermentation  is  apt  to  occur;  if  too  abundant,  crystallization. 
The  proper  proportion  is  about  two  parts  to  one  of  the  liquid.  A  somewhat  smaller 
quantity  will  answer,  where  an  acid,  such  as  lemon-juice  or  vinegar,  is  used. 

As  it  is  desirable,  in  many  instances,  that  the  active  matters  should  be  in  as  con- 
centrated a  state  as  possible  in  the  syrup,  it  is  often  necessary  to  evaporate  a  large 
proportion  of  the  watery  fluid  in  which  they  are  dissolved.  This  may  be  done  either 
before  the  addition  of  the  sugar  or  afterwards.  In  either  case  care  is  requisite 
not  to  apply  a  heat  too  great  or  too  long  continued,  lest  the  active  principles  should 
be  injured.  When  these  are  very  volatile  or  easily  decomposed  by  heat,  it  is  expe- 
dient to  dispense  with  concentration  altogether.  Some  substances  which  are  vola- 
tilized or  decomposed  at  the  temperature  of  boiling  water  remain  fixed  and  unaltered 
at  that  which  is  necessary  for  the  evaporation  of  alcohol.  These,  as  before  observed, 
may  be  dissolved  in  diluted  alcohol,  and  the  concentration  effected  by  evaporating 
the  spirituous  part  of  the  solvent.  Independently  of  the  injury  which  the  medici- 
nal ingredient  of  the  syrup  may  sustain,  the  syrup  itself  is  apt  to  become  brown 
by  a  long-continued  application  of  heat,  even  when  the  degree  is  not  excessive.  It 
is  recommended,  therefore,  that  syrups  which  admit  of  concentration  should  be 
boiled  briskly  over  a  lively  fire,  so  as  to  accomplish  the  object  as  quickly  as  possi- 
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ble.  It  is  important  to  be  able  to  ascertain  positively  when  syrups  have  attained  the 
due  consistence.  An  operator  skilled  in  their  preparation  can  judge  with  sufficient 
accuracy  by  various  familiar  signs ;  such  as  the  slowness  with  which  the  parts  of  a 
drop  of  syrup  coalesce,  when  previously  separated  by  the  edge  of  a  blunt  instru- 
ment; and  the  receding  of  the  last  portion  of  each  drop,  when  the  syrup,  after  being 
cooled,  is  poured  out  drop  by  drop.  A  pellicle  forming  upon  the  surface  of  the 
syrup  when  it  cools,  indicates  that  it  has  been  boiled  too  much.  But  these  signs 
are  not  to  be  relied  on,  except  by  those  who  have  acquired  much  experience.  The 
proper  point  of  concentration  is  best  ascertained  by  the  use  of  that  variety  of 
Baume's  hydrometer  called  a  saccharometer ;  an  instrument  useful  to  those  making 
syrups  upon  the  large  scale.  This  should  stand  at  30°  in  boiling  syrup  (3Uj" 
in  hot  weather),  and  at  35°  in  the  syrup  when  it  is  cool.  Another  very  accurate, 
though  less  ready,  method,  is  to  ascertain  the  sp.  gr.  by  weighing  a  portion  of  the 
liquid.  Syrup  when  boiling  should  have  a  sp.  gr.  of  about  1-261  ;  when  cold,  of 
about  1-310,  Thomson  and  Duncan  are  mistaken  in  giving  the  proper  sp.  gr.  of 
cold  syrup  as  1385.  We  found  that  of  a  specimen  of  simple  syrup,  made  with 
two  pounds  and  a  half  of  sugar  to  a  pint  of  water,  as  directed  in  former  editions 
of  the  U.  S.  Pharmacopoeia,  to  be  1-326  at  68°  F. ;  this  strength  is  rather  too  great 
fur  practical  convenience  in  cold  weather.  In  the  syrup  now  officinal  it  is  only  1-310 
at  15°  C.  (59°  F  ),  which  is  an  improvement.  A  third  method  of  ascertaining  the 
proper  point  of  concentration  is  by  the  thermometer,  which,  in  boiling  syrup  of 
the  proper  consistence,  stands  at  105°  C.  (221°  F.).  This  indication  is  founded  on 
the  fact  that  the  boiling  point  of  syrup  rises  with  the  increase  of  its  density. 

When  carefully  prepared  with  the  best  double  refined  sugar,  syrups  usually  require 
no  other  clarification  than  to  remove  any  scum  which  may  rise  to  their  surface  upon 
standing,  and  to  pour  them  off  from  any  dregs  which  may  subside.  But,  as  the 
sugar  employed  is  seldom  free  from  impurities,  it  may  be  best,  as  a  general  rule,  to 
remove  the  scum  as  it  rises  during  the  heating  process,  and  to  strain  the  syrup  while 
hot  through  muslin  or  flannel.  Should  syrups  at  any  time  want  the  due  degree  of 
transparency,  they  may  be  filtered  through  paper  if  a  hot-water  funnel  is  used,  or, 
when  likely  to  be  injured  by  the  treatment,  may  be  clarified  by  means  of  the  white 
of  egg  or  animal  charcoal,  as  mentioned  under  the  head  of  Syrnpus.  But  the  active 
vegetable  principles  are  so  apt  to  be  absorbed  by  the  charcoal  along  with  impurities, 
that  this  agent  should  be  used  with  caution. 

The  medicated  syrups  are  liable  to  undergo  various  alterations,  according  to  their 
nature  and  mode  of  preparation.  The  acid  syrups,  when  too  much  boiled,  often  let 
fall  a  copious  white  deposit,  which  is  a  saccharine  matter  analogous  to  the  sugar  of 
grapes,  produced  by  the  reaction  of  the  acid  upon  the  sugar.  Even  at  ordinary  tem- 
peratures, acids  slowly  convert  common  sugar  into  grape  sugar,  which,  being  less 
soluble  than  the  former,  is  gradually  deposited  in  the  form  of  crystalline  grains. 
Syrups  containing  too  little  sugar  are  subject  to  the  vinous  fermentation,  in  con- 
sequence of  the  presence  of  matters  which  act  as  a  ferment.  Those  which  con- 
tain too  much,  deposit  a  portion  in  the  crystalline  state ;  and  the  crystals,  attracting 
the  sugar  remaining  in  solution,  gradually  weaken  the  syrup,  and  render  it  liable  to 
the  same  change  as  when  originally  made  with  too  little  sugar.  The  want  of  due  pro- 
portion of  saccharine  matter  frequently  also  gives  rise  to  mouldiness,  when  air  has 
access  to  the  syrup.  It  is  said  that  syrups  enclosed  while  they  are  still  hot  in  bottles 
which  are  not  full  are  apt  to  ferment,  because  the  watery  vapor,  rising  to  the  sur- 
face and  there  condensing,  diminishes  the  proportion  of  sugar,  so  as  to  produce  a 
commencement  of  chemical  action,  which  gradually  extends  through  the  whole 
mass ;  but,  if  the  bottles  are  filled,  or  are  well  shaken,  this  result  is  obviated ;  and 
the  syrups  will  generally  keep  better  when  thus  treated.  When  syrups  undergo 
the  vinous  fermentation,  they  become  covered  at  the  surface  with  froth,  produced 
by  the  disengagement  of  carbonic  acid,  and  acquire  a  vinous  odor  from  the  presence 
of  alcohol ;  while  their  consistence  is  diminished  by  the  loss  of  a  portion  of  the 
sugar,  which  has  been  converted  into  that  liquid.  When  the  quantity  of  alcohol 
has  increased  to  a  certain  point,  the  fermentation  ceases,  or  goes  on  more  slowly, 
owing  to  the  preservative  influence  of  that  principle;  and,  as  the  active  ingredient 
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of  the  syrup  has  frequently  undergone  no  material  change,  the  preparation  may 
often  be  recovered  by  boiling  so  as  to  drive  off  the  alcohol  and  carbonic  acid,  and 
concentrate  the  liquid  sufficiently.  A  syrup  thus  revived  is  less  liable  afterwards 
to  undergo  change,  because  the  principles  which  acted  as  ferments  have  been  dimin- 
ished or  consumed.  It  is  obvious  that  syrups  which  depend  for  their  virtues  upon 
a  volatile  ingredient,  or  one  readily  changeable  by  heat,  cannot  be  restored  to  their 
original  condition.  A  very  convenient  method  of  preparing  syrups  has  come  into 
use  recently,  called  the  "cold  process."  For  some  syrups  it  is  to  be  preferred 
to  the  usual  method  of  heating,  and  all  syrups  which  contain  a  volatile  principle, 
or  one  likely  to  be  injured  by  heat,  are  preferably  made  by  percolation.  Mr.  L. 
Orynski,  Druggists  Circular,  March,  1871,  first  drew  attention  to  the  subject,  and 
R.  Hunstock,  in  A.  J.  P.,  Sept.  1875,  and  Sept.  1878,  gave  the  results  of  his  ex- 
perience with  the  process.  He  takes  a  percolator  and  introduces  lightly  into  the  lower 
orifice  a  small  piece  of  sponge,  the  sugar  (granulated)  is  then  poured  in,  and  upon 
this  the  water,  the  apparatus  being  arranged  as  is  usual  in  the  process  of  percola- 
tion. The  percolator  may  be  covered  loosely,  and  the  operation  will  proceed  with- 
out further  attention,  the  syrup  coming  through  drop  by  drop.  If  it  should  be 
necessary  to  use  crushed  sugar,  the  percolator  must  be  corked  at  the  lower  orifice, 
the  sugar  and  water  introduced  and  allowed  to  macerate  until  the  former  has  dis- 
solved down  to  half  its  hulk,  when  the  cork  may  be  removed  and  the  liquid  be  allowed 
to  drop.  If,  after  the  liquid  has  all  passed,  there  remains  a  quantity  of  undissolved 
sugar  in  the  percolator,  enough  may  be  poured  back  to  dissolve  it,  afterwards  add- 
ing sufficient  water  to  bring  the  whole  up  to  the  required  measure. 

To  be  successful  in  using  the  process,  care  in  several  particulars  must  be  exercised. 
1.  The  percolator  used  should  be  cylindrical  or  semi-cylindrical,  and  cone-shaped  as 
it  nears  the  lower  orifice.  2.  The  sugar  must  be  coarse,  else  it  forms  into  a  com- 
pact mass,  which  the  liquid  cannot  permeate.  3.  The  sponge  must  be  introduced 
with  care.  If  pressed  too  tightly  in,  it  will  effectually  stop  the  process;  if  too 
loosely,  the  liquid  will  pass  too  rapidly  and  will,  in  consequence,  be  weak  and  turbid 
(not  properly  filtered).  See  also  a  practical  paper  on  this  subject  in  A.  J.  P.,  Jan. 
1881,  byG.  H.  Chas.  Klie. 

At  best  syrups  are  apt  to  change,  and  various  measures  have  been  proposed  for 
their  preservation  ;  but  the  best  plan  is  to  make  small  quantities  of  syrups  at  a 
time,  and  to  keep  them,  unless  when  wanted  for  immediate  use,  in  bottles  quite  full 
and  well  stopped,  which  should  be  put  in  the  cellar  or  other  cool  place. 

The  following  Syrups  have  been  admitted  to  the  U.  S.  Pharmacopoeia  of  1880. 
Syrvpus  Acidi  Hydriodici,  Syrvptis  Alfhsese,  Syrupvs  Calcii  Lacfophosphatis, 
Syrupus  Calcis,  Syrupus  Ferri  Bromidi,  Syrxipus  Ferri  Quininst  et  Strychnins. 
P/wsphatum,  Syrvpus  Hypophosphitum,  Synipus  Hypophosphitum  cum  Ferro, 
Syrupus  Picis  Liqutdse,  Syrupus  Ruhi  Idsei,  Syrtipus  Sennse. 

SYUVFVS.  U.S.,  Br.     Syrup. 

(ST-KU'PCS.) 

Syrupus  Simplex,  Br.,  also  P.G.;  Simple  Syrnpj  Syrupus  Sacchari,  s.  Albus;  Sirop  de  Sucre, 
Sirop  simple,  Fr.:  Weisser  Syrup,  G. 

"Sugar,  in  coarse  Tpowder.sixfy-Jive  parts  [or  eighty  ounces  av.]  ;  Distilled  Water, 
a  sufficient  quantity.  To  make  one  hundred  parts  [or  ninety  fluidounces].  Dissolve 
the  Sugar,  with  the  aid  of  heat,  in  thirty-five  parts  [or  forty  fluidounces]  of  Distilled 
Water,  raise  the  temperature  to  the  boiling  point,  and  strain  the  solution  while  hot. 
Then  incorporate  with  the  solution  enough  Distilled  Water,  added  through  the 
strainer,  to  make  the  Syrup  weigh  one  hundred  parts  [or  measure  five  pints  and  ten 
fluidounces].     Syrup  thus  prepared  has  the  sp.  gr.  ISIO."    U.  S. 

"  Take  of  Refined  Sugar  five  pounds  [avoirdupois]  ;  Distilled  Water  ttco  pints 
[Imperial  measure].  Dissolve  the  Sugar  in  the  Water  with  the  aid  of  heat;  and 
add.  after  cooling,  as  much  Distilled  Water  as  maybe  necessary  to  make  the  weight 
of  the  product  seven  pounds  and  a  half  [avoird.].    The  sp.  gr.  should  be  1-330."  Br. 

This  syrup,  when  properly  prepared,  is  inodorous,  of  a  sweet  taste  without  pecu- 
liar flavor,  thick,  viscid,  nearly  colorless,  and  perfectly  transparent.     If  somewhat 
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turbid,  as  it  is  apt  to  be  when  made  with  sugar  not  well  refined,  it  may  be  clarified 
by  beating  the  white  of  an  egg  to  a  froth  with  three  or  four  ounces  of  water,  mixing 
this  with  the  syrup,  boiling  the  mixture  for  a  short  time  that  the  albumen  may 
coagulate,  and  taking  off  the  scum  which  rises  to  the  surface,  or  separating  it  by 
filtration  through  paper  or  flannel.  Two  gallons  of  the  syrup  may  be  thus  clarified. 
Any  color  and  peculiar  flavor  which  it  may  possess  may  be  removed  by  treating  it, 
at  the  same  time,  with  a  small  proportion  (about  5  per  cent.)  of  animal  charcoal. 

The  white  of  egg  is  beaten  to  a  froth  in  ordfir  that,  when  it  coagulates,  it  may  be 
rendered  by  the  air  which  it  contains  specifically  lighter  than  the  syrup,  and  thus  rise 
to  the  surface.  If  not  thus  treated,  it  floats,  when  coagulated,  in  the  syrup,  or  sinks 
to  the  bottom.  Now  it  is  obvious  that,  if  the  syrup  and  albumen  be  heated  together, 
the  latter  must  be  deprived  of  a  portion  of  the  air  which  it  contains  before  the  point 
of  coagulation  is  attained,  and  thus  become  less  disposed  to  rise  to  the  surface. 
Guibourt,  therefore,  recommends  that  it  should  not  be  added  till  the  syrup  is  boiling 
hot,  and  should  then  be  poured  in  from  a  height,  in  order  to  increase  the  quantity 
of  air  entangled  in  it.  M.  Magnes-Lahens  has  found  paper  pulp  to  be  of  the  greatest 
service  in  the  clarification  of  syrup.  He  uses  a  white  unsized  paper  of  good  quality, 
reducing  it  to  a  paste  by  agitation  in  a  bottle  with  a  portion  of  the  menstruum  to  be 
used,  and  heating  it  with  the  syrup  during  the  whole  process  of  solution,  and  finally 
filtering  through  a  "swan's  down  paper"  filter.  (P.  J.  Tr.,  April,  1872,  p.  825.) 

From  the  observations  of  M.  Mauraene,  it  appears  that  a'solution  of  pure  cane 
sugar,  when  long  kept,  undergoes  a  molecular  change  analogous  to  that  produced  by 
the  reaction  of  weak  aqids ;  the  saccharine  liquid  becoming  brown  when  boiled  widi 
potassa.  But,  as  this  phenomenon  is  exhibited  alike  by  uncrystallizable  sugar  and  by 
glucose,  the  experiment  does  not  determine  which  of  those  forms  of  saccharine  matter 
has  been  produced.  (  Comptes-Rendiis,  xxxix.  914.)  Prof  Procter  observed  a  similar 
change  in  simple  syrup  which  had  been  kept  in  his  cabinet  for  six  years.  {A.  J.  P., 
xxvii.  430.)  M.  Schaeuffele,  having  noticed,  on  one  occasion,  in  the  preparation  of 
simple  syrup,  that  the  foam  exhibited  a  singular  blue  color,  while  a  part  of  the  cane 
sugar  was  rapidly  transformed  into  the  uncrystallizable  variety,  made  investigations 
as  to  the  cause,  and  was  led  to  the  conclusion  that  it  was  the  presence  of  indigo  in 
the  loaves  of  sugar,  introduced  with  the  view  of  giving  brilliancy  and  whiteness ; 
but  this  conclusion  was  probably  erroneous,  as  it  is  well  known  that  ultramarine,  and 
not  indigo,  is  used  for  this  purpose.  The  presence  of  a  blue  coloring  matter  in 
sugar  has  frequently  been  noticed  in  this  country,  and  syrup  made  from  such  sugar 
is  not  colorless,  and  in  a  short  time  deposits  a  dark-colored  sediment. 

Syrup  is  very  useful  in  the  formation  of  pills  and  mixtures,  and  in  various  other 
pharmaceutical  operations  in  which  sugar  in  solution  is  required. 

The  U.  S.  syrup  is  slightly  weaker  than  that  formerly  officinal ;  it  has  the  sp.  gr. 
1-310,  which  is  as  near  as  may  be  the  true  standard  for  our  climate.  That  of  the  Br. 
syrup  is  1-330,  probably  adapted  to  the  climate  of  Great  Britain,  which  is  not  so 
cold  in  winter  as  ours,  at  least  in  the  Northern  and  Middle  States. 

Pharm.  Uses.  In  preparing  Pilulae  Aloes  et  Myrrhse,  U.  S.;  Pilula  Cambogias 
Composita,  Br.;  Pilulae  Galbani  Comp.,  U.  S.;  Pilulae  Scillae  Comp.,  U.  S. 

Off.  Prep.  Confectio  Opii,  Bi:;  Confectio  Scammonii,  Br.;  Mistura  Creasoti,  Br  ; 
Mistura  Cretae,  Br.;  Pilula  Carabogia)  Composita,  Br.;  Massa  Ferri  Carbonatis, 
If.  S.;  Pilulae  Ferri  Compositas,  U.  S.;  Syrupus  Acaeiae,  U.  S.;  Syrupus  Acidi 
Citrici,  U.  S.;  Syrupus  Acidi  Hydriodici,  U.  S.;  Syrupus  Aurantii,  Br.;  Syrupus 
Chloral,  Br.;  Syrupus  Ipecacuanhas,  U.  S.;  Syrupus  Kramcriae,  U.  S.;  Syrupus 
Lactucarii,  U.  S.;  Syrupus  Kosae,  U.  S.;  Syrupus  Rhei  Aromaticus,  U.  S.;  Syrupus 
Rubi,  U.  S.;  Syrupus  Zingiberis,  Br. 

SYRUPUS  ACACIA.  U.  S.     Syrup  of  Gum  Arabic. 

(SY-RU'pyS  A-CA'CI-iE.) 

Syrupus  Gummosus,  P.O.;  vSirop  de  Gomme.'Fr.;  Gummisyrup,  G. 

"  Mucilage  of  Acacia,  tioenty-five  parts  [or  four  and  a  half  fluidounces]  ;  Syrup, 
seventy-jive  parts  [nr  twelve  fluidounces],  To  make  one  hundred  j^drts  [or  about  onu 
pint].    Mix  them.    This  Syrup  should  be  freshly  made,  when  required  for  use."  U.  S. 
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We  do  not  think  that  the  direction  to  make  this  syrup  from  mucila<;e  and 
syrup  is  an  improvement ;  the  proportion  of  gum  was  not  too  great  in  the  former 
process,  and  there  is  less  in  that  of  1880.  The  greatest  objection  is,  however,  in 
the  fact  that  mucilage  of  acacia  will  sometimes  not  keep  a  day  in  hot  weather,  and 
its  introduction  into  syrup  without  heating  will  surely  induce  fermentation,  which, 
when  once  started,  increases  with  great  rapidity  in  this  syrup.  We  append  in  the 
foot-note  the  process  of  the  U.  S.  P.  187U,  as  it  is  to  be  preferred.*  This  syrup  is 
useful  in  the  preparation  of  mixtures,  pills,  and  troches,  and  is  a  good  demulcent ; 
but  unfortunately  the  proportion  of  the  gum  to  the  sugar  is  too  small  to  meet  all  the 
indications  calling  for  the  conjoint  use  of  these  two  substances.  To  obviate  fermenta- 
tion, 3Ir.  C.  B.  Mann  commends  the  tise  of  one  fluidounce  of  glycerin  and  seven 
fluidounces  of  water  as  the  solvent. 

SYRUPUS  ACIDI  CITRICI.  U.  8.    Syrup  of  CUric  Acid. 

(SY-RU-PUS  Xg'l-DI  CIT'BI-Ci.) 

Sirop  d'Acide  citriqne,  Fr.;  Citronensauresyrap,  G. 

"  Citric  Acid,  eight  parts  [or  one  hundred  and  fifty  grains]  ;  Water,  eight  parts 
[or  three  flutdrachms]  ;  Spirit  of  Lemon,  four  parts  [or  one  hundred  minims]  ; 
Syrup,  ni)ie  hundred  and  eighty  parts  [or  two  pints].  To  make  one  thousand  parts 
[or  about  two  pints].  Mix  the  Spirit  of  Lemon  with  the  Syrup  contained  in  a 
bottle ;  then  add,  gradually,  the  Citric  Acid  dissolved  in  the  Water,  shaking  the 
bottle  after  each  addition  until  the  whole  is  thoroughly  mixed."  U.  S, 

This  is  more  uniform  in  its  character,  keeps  better,  and  is  more  readily  prepared 
than  lemon  syrup,  but  does  not  equal  it  in  flavor,  if  the  latter  is  well  made.  If 
long  kept  it  is  apt  to  acquire  a  musty  taste,  and  to  deposit  grape  sugar  copiously, 
in  consequence  of  the  action  of  the  acid  on  the  cane  sugar.  It  is  much  employed 
as  an  agreeable  and  refrigerant  addition  to  drinks,  especially  carbonic  acid  water. 
Tartaric  acid,  on  account  of  its  greater  cheapness,  has  not  unfrequently  been  sub- 
stituted for  the  citric ;  but  the  syrup  made  with  it  does  not  keep  so  well,  and, 
moreover,  is  more  apt  to  irritate  the  stomach. 
Off.  Prep.  Liquor  Magnesii  Citratis,  U.  S. 

SYRUPUS  ACIDI  HYDRIODICI.     Syrup  of  Hydriodic  Acid. 

(ST-KC'PUS  Ag'I-DI  HY-DRI-CiD'l-Ci.) 

"  A  syrupy  liquid  containing  1  per  cent,  of  absolute  hydriodic  acid  [HI ;  127*6]." 

u.s 

"Iodine,  ten  parts  [or  ninety-five  grains]  ;  Alcohol,  eighty  parts  [or  two  fluid- 
ounces]  ;  Syrup,  one  hnnd)-ed  and  fifty  parts  [or  two  and  a  half  fluidounces]  ;  Sugar, 
five  hundred  parts  [or  eleven  ounces  av.]  ;  Spirit  of  Orange,  five  parts  [or  one 
fluidrachm]  ;  Distilled  Water,  a  sufficient  quantity,  To  make  one  thousand  parts 
[or  one  pint].  Dissolve  the  Iodine  in  the  Alcohol,  with  a  very  gentle  heat,  in 
a  loosely  stoppered  flask,  avoiding  loss  of  Iodine  from  vaporization.  Add  the  solution 
to  the  Syrup  previously  mixed  with  one  hundred  and  fifty  parts  [or  three  fluid- 
ounces]  of  Distilled  Water,  and  pass  through  the  mixture  a  current  of  hydrosul- 
phuric  acid  gas,  until  it  acquires  a  pure  yellowish  color,  and  ceases  to  turn  brown 
on  shaking.  Filter  the  liquid  through  white  filtering  paper,  returning  the  first  por- 
tions until  it  runs  clear ;  wash  the  filter  with  a  little  Distilled  Water,  and  evapo- 
rate the  filtrate  and  washings,  in  a  tared  porcelain  capsule,  on  a  water-bath,  at  a 
temperature  not  exceeding  55°  C.  (131°  F.),  constantly  stirring,  until  all  odor  of 
hydrosulphuric  acid  has  disappeared.  Then  set  the  capsule  aside,  well  covered,  and 
allow  the  contents  to  cool.  When  cold,  add  the  Spirit  of  Orange,  the  Sugar,  and 
enough  Distilled  Water  to  make  the  whole  weigh  one  thousand  parts  [or  measure 

*  Si/rnpu»  Acaeisi,  U.  S.  1S70.  "  Take  of  Gum  Arabic,  in  pieces,  ttco  troyounees  ;  Sugar  [refined], 
in  coarse  powder,  fourteen  troyounce»  ;  Water  eight  Jiuidounces.  Dissolve  the  Gum  Arabic  in  the 
Water,  without  heat ;  then,  having  added  the  Sugar,  dissolve  it  with  a  gentle  heat,  and  strain."  U.  S. 
'  1870.  The  gum  should  be  carefully  selected ;  and,  if  its  solution  contain  impurities,  it  should  be 
strained  before  the  addition  of  the  sugar.  On  the  whole,  taking  into  consideration  the  great  lia- 
bility to  the  use  of  materials  not  quite  pure,  it  might  be  advisable,  in  all  cases,  to  heat  momentarily 
to  the  boiling  point,  skim  off  what  may  rise  to  the  surface,  and  then  strain. 
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one  pint].  When  the  Sugar  has  been  dissolved,  by  stirring,  strain  the  Syrup  through 
a  pellet  of  cotton  placed  in  the  neck  of  the  funnel,  which  is  to  be  kept  covered,  and 
transfer  the  filtered  Syrup  to  small  vials,  which  should  be  completely  filled,  securely 
corked,  and  kept  in  a  cool  and  dark  place."    U.  S. 

This  is  a  new  ofiicinal  syrup ;  its  introduction  grows  out  of  the  fact  that  an  aque- 
ous solution  of  hydriodic  acid  is  unstable,  the  iodine  being  in  time  always  liberated, 
thus  rendering  it  irritant  and  unfit  for  internal  administration.  (See  Hydriodic  Acid, 
in  Part  II.)  It  has  been  proved  that  syrup  protects  the  acid  eflBciently,  and  the  above 
process  has  been  devised  with  the  view  of  furnishing  a  preparation  which  will  remain, 
if  carefully  preserved,  for  a  long  time  unchanged.  By  dissolving  the  iodine  in  the 
alcohol,  and  adding  the  solution  to  the  syrup,  the  greater  part  is  precipitated  as  a 
fine  powder,  and  diffused  through  the  liquid,  whilst  the  formation  of  large  particles 
of  iodine  coated  with  sulphur,  which  are  very  apt  to  form  in  the  ordinary  processes 
for  making  hydriodic  acid,  is  avoided.  Care  should  be  taken  to  drive  off  all  of  the  sul- 
phuretted hydrogen,  at  a  temperature  not  exceeding  that  indicated  in  the  process. 

Properties.  Syrup  of  hydriodic  acid  is  officinally  described  as  "  a  transparent, 
colorless  or  not  more  than  pale  straw-colored  liquid,  odorless,  having  a  sweet  and 
acidulous  taste,  and  an  acid  reaction.  It  contains  about  1  per  cent,  of  absolute 
hydriodic  acid,  and  has  the  sp.  gr.  1-300.  If  disulphide  of  carbon  be  poured  into 
a  small  portion  of  the  Syrup,  a  little  chlorine  water  then  added,  and  the  whole  agi- 
tated, the  disulphide  will  separate  with  a  violet  color.  Gelatinized  starch  added  to 
the  Syrup  should  not  impart  to  it  more  than  a  faint  bluish  tint  (abs.  of  more  than 
traces  of  free  iodine).  Test-solution  of  chloride  of  barium,  added  to  a  portion  of  the 
Syrup,  should  produce  no  precipitate  (abs.  of  sulphuric  acid).  Test-solution  of 
nitrate  of  silver  produces  a  precipitate  which  is  nearly  insoluble  in  water  of  ammonia 
(abs.  of  hydrochloric  acid).  "  31 '9  Gm.  of  Syrup  of  Hydriodic  Acid  should  re- 
quire for  complete  precipitation  25  C.c.  of  the  volumetric  solution  of  nitrate  of 
silver."  U.S. 

For  the  medical  properties  of  this  syrup,  see  Hydriodic  Acid,  Part  II.  The  dose 
of  the  syrup  is  twenty  to  forty  minims  (1-25  to  2-5  C.c),  well  diluted. 

SYRUPUS  ALLII.  U.  S.     Syrup  of  Garlic. 
(SY-KU'pys  Xl'li-i.) 

Sirop  d'Ail,  Fr.;  Knoblauohsyrup,  G. 

"  Fresh  Garlic,  sliced  and  braised,  Ji/teeii parts  [or  seven  ounces  av.]  ;  Sugar,  in 
coarse  powder,  sixty  parts  [or  twenty-eight  ounces  av.]  ;  Diluted  Acetic  Acid, /or/iy 
parts  [or  eighteen  fluidouiices],  To  make  one  hundred  parts  [or  about  two  pints]. 
Macerate  the  Garlic  with  twenty-five  parts  [or  eleven  fluidounces]  of  the  Diluted 
Acetic  Acid,  in  a  glass  vessel,  for  four  days,  and  express  the  liquid.  Then  mix 
the  residue  with  the  remainder  of  the  Acid,  and  again  express,  until  enough  addi- 
tional liquid  has  been  obtained  to  make  the  whole,  when  filtered,  -^qx^  forty  parts 
[ur  measure  eighteen  fluidounces].  Lastly,  pour  the  filtered  liquid  upon  the  Sugar 
contained  in  a  suitable  bottle,  and  agitate  until  it  is  dissolved.  Keep  the  Syrup  in 
well-stopped,  filled  bottles,  in  a  cool  place."  U.  S. 

This  preparation  is  made  upon  correct  principles ;  as  vinegar  is  a  better  solvent 
of  the  active  matter  of  garlic  than  water.  The  syrup  is  given  in  chronic  catarrhal 
affections  of  the  lungs,  and  is  particularly  beneficial  in  infantile  cases,  by  the  stim- 
ulus which  it  affords  to  the  nervous  system.  A  teaspoonful  (3-75  C.c.)  may  be 
given  for  a  dose  to  a  child  a  year  old. 

■  SYRUPUS  ALTH^^.  C7.  ^.    Syrup  of  Althsea. 

(SY-RU'PyS  AL-TH^'^:— al-the'e.) 

"  Althaea,  cut  in  small  pieces,  four  parts  [or  one  ounce  av.]  ;  Sugar,  in  coarse  pow- 
der, sixty  parts  [or  fifteen  ounces  av.]  ;  Water,  a  sufficient  quantity,  To  make  one 
'' M      hundred  parts  [or  about  one  pin,t].     Having  washed  the  Altliooa  with  cold  Water, 
.       poui  upon  it  sixty  j^drts  [or  fourteen  fluidounces]  of  cold  Water,  and  macerate  for 
set-en.  y-j  ^^^  hour,  stirring  frequently  ;  then  drain  through  flannel,  without  expressing.     To 
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forty  parts  [or  nine  fluidounces]  of  the  drained  liquid  add  the  Sugar,  and  dissolve 
it  by  agitation,  without  heat.  This  Syrup  should  be  freshly  made,  when  required 
for  use."  U.  S. 

This  is  a  new  officinal  syrup,  identical  with  that  of  the  German  Pharmacopoeia. 
It  is  an  agreeable  demulcent,  but  not  superior  to  syrup  of  acacia,  which  it  equals  in 
its  tendency  to  ferment.     Dose,  a  fluidrachm  to  half  a  fluidounce. 

SYRUPUS  AMYGDALA.   C/:-S^.    Syrup  of  Almond.     Syrup  of 

Orgeat. 

(ST-BU'PUS  A-MYG'DA-L^). 

Syrupus  Emulsivus;  Sirop  d'Orgeat  (d'Amandes,  emulsif),  Fr.;  Mandelsyrup,  G. 

"  Sweet  Almond,  ten  parts  [or  five  ounces  av.]  ;  Bitter  Almond,  three  parts  [or 
one  and  a  half  ounces  av.]  ;  Sugar,  ki  coarse  "povrder,  Jiff y  parts  [or  twenty-five  ounces 
av.]  ;  Orange  Flower  Water,  fve  parts  [or  two  and  a  half  fluidounces]  ;  Water,  a 
sufficient  quantity.  To  make  one  hundred  parts  [or  two  pints].  Having  blanched 
the  Almonds,  rub  them  in  a  mortar  to  a  very  fine  paste,  adding,  during  the  trit- 
uration, three  parts  [or  one  and  a  half  fluidounces]  of  Water  and  ten  parts  [or  five 
ounces  av.]  of  Sugar.  Mix  the  paste  thoroughly  with  the  Orange  Flower  Water 
and  thirty  parts  [or  fifteen  fluidounces]  of  Water,  strain  with  strong  expression,  and 
add  enough  Water  to  the  dregs,  to  obtain,  after  renewed  expression,  sixty  parts  [or 
twenty-five  fluidounces]  of  strained  liquid.  To  this  add  the  remainder  of  the 
Sugar,  dissolve  it  by  agitation  without  heat,  and  strain  through  muslin.  Keep  the 
Syrup  in  well-stopped,  filled  bottles,  in  a  cool  place."  C'.  S* 

This  process  corresponds  closely  with  that  of  the  French  Codex.  Orange-flower 
water,  which  is  an  ingredient  of  the  French  preparation,  was  wanting  in  the  U.  S.  P. 
1870  syrup.  This  is  an  elegant  syrup,  much  employed  in  Europe  and  in  this 
country.  It  is  demulcent,  nutritive,  and,  in  consequence  of  the  hydrocyanic  acid 
of  the  bitter  almonds,  very  slightly  sedative.  It  is  said  to  impair  greatly  the  odor  of 
musk  and  asafetida,  when  mixed  with  them.  It  may  be  added  to  cough  mixtures, 
or  .used  as  an  agreeable  vehicle  for  administering  stronger  remedies. 

SY^RUPUS  AURAXTII.  U.  S.,  Br.    Syrup  of  Orange. 

(SY-KU'PCS  ir-RiX '  Tl-i— Sw-rin'shf-i.) 

Sirop  d'Ecorces  d'Oranges,  Fr.;  Orangenschalensyrup,  G. 

"  Sweet  Orange  Peel,  deprived  of  the  inner,  white  layer,  and  cut  into  small 
pieces,  five  parts  [or  two  and  a  half  ounces  av.]  ;  A\coho\.  jfive  parts  [or  three  fluid- 
ounces]  ;  Precipitated  Phosphate  of  Calcium,  one  part  [or  half  an  ounce  av.]  ;  Sugar, 
sixty  parts  [or  twenty-eight  ounces  av.]  ;  Water,  a  sufficient  quantity.  To  make  one 
hundred  parts  [or  about  two  pints].  Macerate  the  Orange  Peel  with  the  Alcohol 
for  seven  days ;  then  express  the  liquid.  Rub  this  with  the  Precipitated  Phosphate 
of  Calcium  and  thirty  parts  [or  thirteen  fluidounces]  of  Water,  gradually  added; 
filter  the  mixture,  and  pass  enough  Water  through  the  filter  to  make  the  filtrate 
wei^h  forty  parts  [or  measure  seventeen  fluidounces].  Lastly,  add  the  Sugar,  dis- 
solve it  by  agitation,  without  heat,  and  strain."  C.  S. 

"Take  of  Tincture  of  Orange  Peel  one  fluidounce;  Syrup  seven  fluidounces. 
Mix."  Br. 

The  present  U.  S.  formula  is  an  improvement  over  that  of  1870,  in  which  evap- 
oration was  resorted  to,  to  deprive  the  tincture  of  orange  peel  of  alcohol,  for,  although 
the  temperature  was  limited  to  120°  F.,  even  this  was  sufficient  to  affect  the  flavor 
of  the  concentrated  tincture.  By  employing  maceration  and  expression  with  a  smaller 
quantity  of  alcohol,  the  use  of  heat  is  avoided.  The  proportion  of  alcohol  directed 
to  extract  the  oil  from  the  orange  peel  is  necessarily  small ;  indeed,  it  is  almost  entirely 

*  Orgeat  Powder.  Dr.  Enders,  on  account  of  the  tendency  of  syrup  of  almond  to  spoil,  pre- 
pares a  powder  by  making  an  emulsion  of  twenty  parts  of  sweet  almonds  with  suflBcient  water, 
mixing  it  with  seventy-two  parts  of  sugar,  rapidly  evaporating  with  the  steam  bath  and  pulveriz- 
ing the  residue,  and  keeping  in  well-corked  bottles.  To  make  one  hundred  parts  of  the  syrup, 
sixty-eight  parts  of  the  powder  are  dissolved  with  heat  in  twenty-four  parts  of  water,  and  five 
Qarts  of  orange-flower  water  and  three  parts  of  bitter  almond  water  added.  (A.  J.  P.,  1874,  p.  362.) 
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absorbed  by  the  orange  peel,  which  should  be  grated.  The  substitution  of  precipi- 
tated phosphate  of  calcium  for  carbonate  of  magnesium  is  a  change,  but  not  an 
improvement,  for  the  use  of  this  substance  under  the  impression  that  it  is  an  unob- 
jectionable substitute  for  the  magnesium  salt,  on  account  of  its  insolubility,  has  been 
abandoned.  The  British  preparation,  which  is  a  mere  mixture  of  the  tincture  with 
syrup,  is  in  all  respects  inferior.  The  use  of  carbonate  of  magnesium  was  first  sug- 
gested by  Mr.  John  D.  Finley.  The  syrup  has  an  agreeable  flavor,  for  which  it  is 
alone  employed. 

Off.  Prep.  Confectio  Sulphuris,  Br.;  Trochisci  Ipecacuanhae,  U.  S. 

SYRUPUS  AURANTII  FLORUM.  U.S.     Syrup  of  Orange  Flowers. 

(SY-RU'PyS  Au-KAN '  TI-I  FLO'kCM— aw-ran'shf-i.) 

Syrapas  Aurantii  Floris,  Br.;  Sirop  de  Fleurs  d'Oranges,  Ft-.;  Pomeranzenbliithensyrup,  0. 

''  Orange  Flower  Water,  thirty-jfive  parts  [or  half  a  pint]  ;  Sugar,  in  coarse  pow- 
der, sixty-five  parts  [or  sixteen  ounces  av.].  To  make  one  hundred  parts  [or  about 
one  pint].  Dissolve  the  Sugar  in  the  Orange  Flower  Water  by  agitation,  without 
heat."  U.  S. 

"  Take  of  Orange-flower  Water  eight  fluidounces  ;  Refined  Sugar  thi-ee  pounds 
[avoirdupois]  ;  Distilled  Water  sixteen  Jiuidounces,  or  a  sufficiency.  Dissolve  the 
Sugar  in  the  Distilled  Water,  by  means  of  heat ;  strain,  and  when  nearly  cold  add 
the  Orange-flower  Water,  with  a  sufficient  quantity  of  Distilled  Water,  if  neces- 
sary, to  make  the  product  four  pounds  and  a  half  [avoird.].  The  sp.  gr.  should  be 
1-330."  Br. 

Percolation  to  dissolve  the  sugar  may  be  advantageously  substituted  here  for  solu- 
tion by  agitation  (see  page  1391)  ;  this  syrup  is  used  chiefly  for  flavoring  mixtures. 
The  dose  is  a  fluidrachm  (3-75  C.c). 

SYRUPUS  CALCII  LACTOPHOSPHATIS.  U.S.    Syrup  of  Lado- 

phosphate  of  Calcium. 
(SY-KU'PyS  cXL'ci-i  lAc-to-phos-pha'tis.) 

"  Precipitated  Phosphate  of  Calcium,  twenty-two  parts  [or  one  ounce  av.]  ;  Lactic 
Acid,  thirty  three  parts  l^or  nine  and  a  half  fluidrachms]  ;  Orange  Flower  Water, 
eighty  parts  [or  three  fluidounces]  ;  Sugar,  in  coarse  powder,  six  hundred  parts 
[or  twenty-eight  ounces  av.]  ;  Hydrochloric  Acid,  Water  of  Ammonia,  Water,  each, 
a  sufficient  quantity,  To  make  OTie  thousand  parts  [or  about  two  pints].  To  the 
Precipitated  Phosphate  of  Calcium,  mixed  with  thr-ee  hundred  parts  [or  thirteen 
fluidounces]  of  cold  Water,  add  enough  Hydrochloric  Acid  to  dissolve  it.  Filter 
the  solution,  dilute  it  with  twelve  hundred  parts  [or  three  pints]  of  cold  Water,  and 
then  add  Water  of  Ammonia,  until  it  is  slightly  in  excess.  Transfer  the  mixture 
at  once  to  a  fine,  wetted  muslin  strainer.  As  soon  as  the  liquid  has  run  ofi",  return 
the  magma  to  the  vessel,  mix  it  quickly  with  twelve  hundred  parts  [or  three  pints] 
of  cold  Water,  and  again  transfer  it  to  the  strainer.  When  it  has  drained,  mix  the 
magma  at  once  with  the  Lactic  Acid,  and  stir  until  it  is  dissolved.  Then  add  the 
Orange  Flower  Water  and  enough  Water  to  make  the  solution  weigh  about  three 
hundred  and  fifty  parts  [or  measure  fourteen  fluidounces],  filter,  and  pass  enough 
Water  through  the  filter,  to  make  the  filtrate  wei^h  four  hundred  parts  [or  measure 
seventeen  fluidounces].  Lastly,  add  to  this  the  Sugar,  dissolve  it  by  agitation,  with- 
out heat,  and  strain."    IT.  S. 

This  new  officinal  syrup  is  almost  identical  with  the  preparation  proposed  by  Mr. 
William  Neer*aard.  Freshly  precipitated  calcium  phosphate  is  soluble  in  lactic  acid, 
and  this  preparation  is  such  a  solution  protected  from  change  and  rendered  more 
agreeable  to  the  taste  by  the  addition  of  sugar  and  orange  flower  water.  As  made 
by  this  formula  it  will  usually  be  found  to  contain  a  precipitate  of  a  gelatinous 
character,  which  gradually  forms  in  the  course  of  a  few  days  or  weeks,  and  the  remedy 
commonly  used  to  prevent  this  precipitation  is  the  addition  of  a  fluidrachm  of  hydro- 
chloric acid  to  a  pint  of  the  syrup  ;  hydrochloric  acid  is  a  better  solvent  for  calcium 
phosphate  than  lactic  acid.     The  process  of  percolation  to  dissolve  the  sugar  may 
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be  advantageously  substituted  bere  for  that  of  agitation.  The  syrup  is  sometimes 
prepared  by  dissolving  two  hundred  grains  of  lactophosphate  of  lime  (which  is  now 
furnished  by  the  manufacturing  chemists)  in  a  pint  of  syrup  flavored  with  orange 
flower  water,  a  fluidrachm  of  hydrochloric  acid  being  added  to  prevent  precipitation. 
This  syrup  affi^rds  an  excellent  means  of  administering  phosphate  of  lime.  The 
dose  is  two  to  four  fluidrachms  (75  to  15  C.c.j,  representing  from  3  to  6  grains 
of  the  lime  salt. 

SYRUPUS  CALCIS.  ZJ.-S'.    Syrup  of  Lime. 

(SY-BU'PyS  CAL'CTS.) 

Liquor  Calcis  Saccharatos,  Br.;  Saccharated  Solution  of  Lime ;  Sirop  de  Chaax,  Fr.;  Ealk- 
syrup,  G. 

^'' Lime,  Jive  parts  [or  one  ounce  av.]  ;  Sugar,  in  coarse  powder,  thirty  parts  [or 
six  ounces  av.]  ;  Water,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  twenty 
ounces  av.].  Triturate  the  Lime  and  Sugar  thoroughly  in  a  mortar ;  then  add  the 
mixture  to  fifty  parts  [or  ten  fluidounces]  of  boiling  Water,  contained  in  a  bright, 
copper  or  tinned-iron  vessel,  and  boil  the  mixture  for  five  minutes,  constantly  stir- 
ring. Dilute  it  with  an  equal  volume  of  Water,  and  filter  through  white  paper. 
Finally,  evaporate  the  Syrup  to  one  hundi-ed  jxirts  [or  twenty  ounces  av.]."    U.  S. 

"Take  of  Slaked  Lime  one  ounce  [avoirdupois]  ;  Refined  Sugar,  in  powder,  tico 
ounces  [avoird.]  ;  Distilled  Water  one  pint  [Imperial  measure].  Mix  the  Lime  and 
the  Sugar  by  trituration  in  a  mortar.  Transfer  the  mixture  to  a  bottle  containing 
the  Water,  and,  having  closed  this  with  a  cork,  shake  it  occasionally  for  a  few  hours. 
Finally  separate  the  clear  solution  with  a  siphon,  and  keep  it  in  a  stoppered  bottle. 
The  sp.  gr.  is  1-052.  One  fluidounce  (460-2)  requires  for  neutralization  254  grain- 
measures  of  the  volumetric  solution  of  oxalic  acid,  which  corresponds  to  7' 11  grains 
of  lime  in  one  fluidounce."  Br. 

The  British  Saccharated  Solution  of  Lime  differs  from  the  U.  S.  Syrup  only  in 
containing  a  smaller  proportion  of  sugar.  This  newly  officinal  syrup  is  identical 
with  that  proposed  by  Dr.  E.  R.  Squibb.    (See  14th  ed.  U.  S.  D.,  page  1288.) 

Sugar  forms  with  lime  certain  definite  compounds  which  may  be  looked  upon  as 
saccharates.  According  to  M.  S.  Benedikt  (Journ.  de  Phann.,  4e  ser.,  xix.  96), 
there  are  at  least  four  of  these  combinations.  Some,  if  not  all,  of  them  are  much 
more  soluble  than  the  lime  itself,  so  that  in  this  way  a  much  stronger  solution  of 
lime  can  be  obtained  than  by  the  instrumentality  of  water  alone.  The  syrup  re- 
mains perfectly  transparent,  and  is  in  no  degree  disturbed  by  dilution  with  water.  It 
has  a  decidedly  alkaline  and  even  caustic  taste,  and  should  always  be  largely  diluted 
when  administered.  It  was  first  prepared  by  M.  Beral ;  and  its  practical  use  was 
originally  suggested  by  Dr.  Capitaine,  of  Paris.* 

Medical  Properties.  Dr.  Charles  E.  Buckingham,  of  Boston,  says,  in  relation 
to  this  syrup,  that  it  .should  not  be  taken  either  in  pill  or  dissolved  in  water,  as  it 
will  occasion  nausea  or  produce  a  caustic  effect.  He  gives  it  in  milk,  and  considers 
thirty  drops  (1-25  C.c.)  every  three  hours  as  a  sufficient  dose.  He  has  never  known 
it  to  cause  alkaline  urine.  ( Boston  Med.  and  Sury.  Journ.,  April  4, 1867,  p.  186.) 
Dr.  Buckingham  has  used  the  syrup  of  lime  with  great  success  in  acute  rheumatism  ; 
twelve  cases  having  been  treated  with  this  remedy  exclusively,  with  an  average  dura- 
tion often  days.  (Ibid.,  April  11,  1867,  p.  105.)  Others  have  tried  the  remedy 
with  a  similar  experience.  Trousseau  employed  it  in  the  chronic  diarrhoea  of  infants, 
and  recommends  adding  about  eight  grains  of  the  syrup  to  each  quart  of  milk  taken. 
He  gives  the  saturated  syrup  of  lime  to  a  child  in  the  quantity  of  fifteen  or  thirty 
grains  (0-72  to  15  C.c.)  in  the  course  of  the  day  ;  to  an  adult,  five  times  the  quan- 
tity. Saccharated  solution  of  lime  may  be  used  in  diarrhoea  with  acidity,  in  vomiting, 
in  affections  of  the  urinary  organs  requiring  antacid  treatment,  and  for  all  other 
therapeutical  purposes  to  which  lime  is  applied.  The  dose  equivalent  to  a  fluid- 
ounce  of  Hme- water  is  twenty  minims  (1-25  C.c). 

**  Liquid  Glue.  It  is  stated  that  a  very  adhesive  glue,  remaining  liquid  at  ordinary  temperatnres, 
may  be  prepared  by  di^olving  glae  in  a  solution  of  saccharate  of  lime.  {A.  J.  P.,  1872,  p.  562.) 
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SYKUPUS  CHLORAL.   Br.     Syrup  of  Chloral 

(SY-RU'PyS  (SHLO'BAL.) 

"  Take  of  Hydrate  of  Chloral  80  grains;  Distilled  Water  4  JIuulrachms ;  Sim- 
ple Syrup  a  sufficiency.  Dissolve  the  Hydrate  of  Chloral  in  the  Water,  and  add 
the  Syrup  until  the  mixed  product  measures  a  fluidounce."  Br. 

The  adult  dose,  two  fluidrachms  (7*5  C.c),  contains  20  grains  of  chloral. 

SYRUPUS  FERRI  BROMIDI.  U.S.     Syrup  of  Bromide  of  Iron. 

(SY-BU'PCrS  FEB'Ri  BRO'MI-DI.) 

"  A  syrupy  liquid  containing  10  per  cent,  of  Ferrous  Bromide  [FeBij ;  215'5. 
— FeBr;  107-75]. 

"  Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  thirfi/  j)a7-fs  [or  one 
and  a  half  ounces  av.]  ;  Bromine,  seventy-Jive  parts  [or  nine  fluidrachms]  ;  Sugar, 
in  coarse  powder,  six  hundred  parts  [or  twenty-eight  ounces  av.]  ;  Distilled  Water, 
a  sufficient  quantity,  To  make  one  thousand  parts  [or  about  two  pints].  Introduce 
the  Iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add  to  it  two  hundred  parts 
[or  nine  fluidounces]  of  Distilled  Water  and  afterward  the  Bromine.  Shake  the 
mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has  acquired  a  green 
color  and  has  lost  the  odor  of  Bromine.  Place  the  Sugar  in  a  porcelain  capsule 
and  filter  the  solution  of  bromide  of  iron  into  the  Sugar.  Rinse  the  flask  and  Iron 
wire  with  ninety  parts  [or  four  fluidounces]  of  Distilled  Water,  and  pass  the  wash- 
ings through  the  filter  into  the  Sugar.  Stir  the  mixture  with  a  porcelain  or  wooden 
spatula,  heat  it  to  the  boiling  point  on  a  sand-bath,  and,  having  strained  the  Syrup 
through  linen  into  a  tared  bottle,  add  enough  Distilled  Water  to  make  the  product 
weigh  one  thousand  parts  [or  measure  two  pints].  Lastly,  shake  the  bottle  and 
transfer  its  contents  to  small  vials,  which  should  be  completely  filled,  securely  corked, 
and  kept  in  a  place  accessible  to  daylight."    U.  S. 

Although  this  newly  officinal  syrup  is  not  so  sensitive  to  the  oxidizing  action  of 
the  air  as  syrup  of  iodide  of  iron,  it  is  preferable  to  filter  the  solution  into  hot 
syrup  instead  of  into  sugar  in  an  open  capsule. 

Properties.  It  is  officinally  described  as  "  a  transparent,  pale  green  liquid,  odor- 
less, having  a  sweet,  strongly  ferruginous  taste,  and  a  neutral  reaction.  With  test- 
solution  of  ferricyanide  of  potassium  it  yields  a  blue  precipitate.  If  a  little  disul- 
phide  of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water,  and  the 
whole  agitated,  the  disulphide  will  separate  with  a  yellow  or  brown  color.  It  should 
not  deposit  a  sediment  on  keeping,  and  should  not  tinge  gelatinized  starch  yellow 
(abs.  of  free  bromine).  5"39  Gm.  of  the  Syrup  should  require  for  complete  precipi- 
tation 50  C.c.  of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10 
per  cent,  of  ferrous  bromide)."    U.  S. 

Medical  Properties.  Bromide  of  iron  has  been  recommended  as  a  sedative 
chalybeate  tonic,  and  has  been  especially  praised  by  Dr.  Da  Costa  in  chorea.  In 
an  extended  trial  of  it,  however,  in  the  Dispensary  of  the  University  Hospital,  it 
failed  entirely  to  be  of  service  in  St.  Vitus's  dance.  It  is  not  an  eligible  chalybeate. 
The  dose  of  the  syrup  is  half  to  one  fluidrachm  (1*9  to  3'75  C.c.)  containing  from 
about  four  to  eight  grains  of  the  bromide. 

SYRUPUS  FERRI  lODIDI.  U.S.,  Br.    Syrup  of  Iodide  of  Iron. 

(SY-KU'PyS  FEB'KI  I-Sd'I-DI.) 

"  A  syrupy  liquid  containing  10  per  cent,  of  Ferrous  Iodide  [Felj ;  3091. — 
Fel;  154-55]."  U.S. 

Syrupus  Ferri  lodati,  P.O.,-  Sirop  d'lodure  de  Fer,  Fr.;  Eisenjodiirsyrup,  6. 

"  Iron,  in  the  form  of  fine  wire,  and  cut  into  small  pieces,  twenty-jive  parts  [or 
two  hundred  and  sixty-six  grains]  ;  Iodine,  eighty-two  parts  [or  two  ounces  av.]  ; 
Sugar,  in  coarse  powder,  six  'hundred  parts  [or  fourteen  ounces  av.]  ;  Distilled 
Water,  a  sufficient  quantity,  To  weigh  one  thousand  parts  [or  measure  one  pint]. 
Introduce  the  Iron  into  a  flask  of  thin  glass  of  suitable  capacity,  add  to  it  two 


PART  I.  Si/rupu8  Ferri  lodidi.  1399 

hundred  parts  [or  five  fluidounces]  of  Distilled  "Water  and  afterward  the  Iodine. 
Shake  the  mixture  occasionally,  until  the  reaction  ceases  and  the  solution  has  ac- 
quired a  green  color  and  has  lost  the  odor  of  Iodine.  Place  the  Sugar  in  a 
porcelain  capsule  and  filter  the  solution  of  iodide  of  iron  into  the  Sugar.  Rinse 
the  flask  and  Iron  wire  with  ninety  parts  [or  two  fluidounces]  of  Distilled  Water, 
and  pass  the  washings  through  the  filter  into  the  Sugar.  Stir  the  mixture  with  a 
porcelain  or  wooden  spatula,  heat  it  to  the  boiling  point  on  a  sand-bath,  and, 
having  strained  the  Syrup  through  linen  into  a  tared  bottle,  add  enough  Distilled 
Water  to  make  the  product  weigh  one  thousand  parts  [or  measure  one  pint]. 
Lastly,  shake  the  bottle  and  transfer  its  contents  to  small  vials,  which  should  bie 
completely  filled,  securely  corked,  and  kept  in  a  place  acce.«sible  to  daylight."   U.  S. 

"  Take  of  fine  Iron  Wire  on^  ounce  [avoirdupois]  ;  Iodine  two  ounces  [avoird.], 
Refined  Sugar  twenty -eight  ounces  [avoird.]  ;  Distilled  Water  thirteen  fluidounces. 
Prepare  a  syrup  by  dissolving  the  Sugar  in  ten  [fluid]ounces  of  the  Water  with 
the  aid  of  heat.  Digest  the  Iodine  and  the  Iron  Wire  in  a  flask,  at  a  gentle  heat, 
with  the  remaining  three  [fluid]ounces  of  the  Water,  till  the  froth  becomes  white ; 
then  filter  the  liquid,  while  still  hot,  into  the  syrup,  and  mix.  The  product  should 
weigh  two  pounds  eleven  ounces  [avoird.],  and  should  have  the  sp.  gr.  1-385.  It 
contains  -i'S  grains  of  iodide  of  iron  in  a  fluidrachm."  Br. 

These  preparations  furnish  solutions  of  ferrous  iodide,  rendered  more  permanent 
by  sugar.  The  mode  of  making  the  iodide  is  precisely  the  same  as  that  given  under 
the  head  of  Ferri  lodidum.  The  iodine  should  be  dry  ;  for,  if  moist,  as  commercial 
iodine  often  is,  less  iodide  of  iron  will  be  formed  and  the  syrup  will  be  proportion  ably 
weaker.  In  both  processes  a  large  excess  of  iron  is  taken,  being  greatest  in  the 
British.  A  moderate  excess  is  useful  in  preventing  the  solution  of  iodide  of  iron 
from  undergoing  any  change  from  the  absorption  of  oxygen  during  filtration,  before 
it  comes  in  contact  with  the  sugar.  The  method  adopted  in  the  present  Pharma- 
copoeia, of  filtering  the  unprotected  solution  of  ferrous  iodide  into  the  sugar  con- 
tained in  an  open  capsule,  and  afterward  straining  the  syrup  through  linen,  is  one 
which  is  directly  opposed  to  the  experience  of  many  practical  pharmacists,  and  to  the 
views  heretofore  held  of  the  action  of  the  air  upon  the  solution  of  ferrous  iodide, 
and  although  with  cure,  in  skilful  hands,  oxidation  may  be  avoided,  nothing  is  gained 
in  time,  and  there  is  no  question  as  to  the  superiority  of  the  process  of  the  Pharma- 
copoeia of  1870.  We  append  in  a  foot-note*  this  process,  and  if  the  quantity  of 
iodine  be  increased  by  adding  eighty-six  grains,  the  quantity  of  iodide  of  iron  will 
be  the  same  as  that  in  the  syrup  now  officinal.  Assuming  that  the  iodine  without 
loss  is  all  converted  into  iodide  of  iron,  it  is  easy  to  calculate  the  strength  of  the 
officinal  solutions.  Thus,  it  will  be  found  that  the  U.  S.  syrup  contains  about  8-35 
grains,  and  that  of  the  British  Pharmacopoeia  430  grains,  of  the  dry  iodide  to  the 
fluidrachm.  In  both  preparations  there  is  sufficient  sugar  to  constitute  a  syrup  ;  the 
present  U.  S.  process  differing  in  this  respect  from  that  of  1850,  which  was  denomi- 
nated a  solution,  because  containing  insufficient  sugar  to  be  entitled  to  the  name  of 
a  syrup.  Indeed,  the  proportion  of  sugar  in  the  old  formula  was  insufficient  duly 
to  protect  the  iodide,  and  was  therefore  increased.  In  the  solution  of  1850,  a  coil 
of  iron  wire,  or  a  strip  of  bright  iron,  immersed  in  the  solution,  was  found  to  assist 
in  preserving  it  from  change. 

The  plan  of  protecting  the  solution  of  ferrous  iodide  from  change  by  saccharine 
matter  originated  with  M.  Frederking,  of  Riga,  who  published  a  formula  for  the 
purpose  in  Buchners  Repertorium  in  1839.  The  same  plan  was  proposed  in  a  paper 
by  Prof  Procter,  contained  in  the  A.  J.  P.  for  April,  1840.  In  the  Journal  de 
Pharmacie  for  March,  1841,  Dr.  Dupasquier,  of  Lyons,  claims  to  have  made  a  pure 

*  "  Take  of  Iodine,  ttco  troyonncet ;  Iron,  in  the  form  of  wire  and  cut  in  pieces,  three  hundred 
graint ;  Distilled  Water,  fAree  _^iii'rfoiince*y  Syrup,  a  sufficient  quantity.  Mi.T  the  Iodine,  Iron, 
and  Distilled  Water  in  a  flask  of  thin  glass,  shake  the  mixture  occasionally  until  the  reaction  ceases, 
and  the  solution  has  acquired  a  green  color  and  lost  the  smell  of  iodine.  Then,  having  introduced 
a  pint  of  Syrup  into  a  graduated  bottle,  heat  it  by  means  of  a  water-bath  to  212°,  and,  through  a 
small  funnel  inserted  in  the  mouth  of  the  bottle,  filter  into  it  the  solution  already  prepared.  When 
this  has  passed,  close  the  bottle,  shake  it  thoroughly,  and,  when  the  liquid  has  cooled,  add  sufiBcient 
Syrup  to  make  the  whole  measure  twenty  fluidounces.  Lastly,  again  shake  the  bottle,  and  transfer 
its  contents  to  two-ounce  rials,  which  must  be  well  stopped."   U.  S.  1870. 
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ferrous  iodide,  protected  by  syrup  of  gum,  as  early  as  1838.  In  the  P.  J.  Tr. 
for  August,  1841,  the  late  Dr.  A.  T.  Thomson  published  a  paper  in  which  he  con- 
firmed the  results  of  Frederking  and  Procter,  and  proposed  a  formula  for  a  strong 
syrup,  which  is  the  basis  of  that  adopted  by  the  British  Pharmacopoeia.  For  a 
practical  process  for  making  this  syrup  on  a  large  scale,  see  N.  R.,  March,  1880. 

Properties.  The  U.  S.  syrup  of  iodide  of  iron  is  a  "  transparent,  pale  green 
liquid,  odorless,  having  a  sweet,  strongly  ferruginous  taste,  and  a  neutral  reaction. 
With  test-solution  of  ferricyanide  of  potassium  it  yields  a  blue  precipitate.  If  a 
little  disulphide  of  carbon  be  added  to  the  syrup,  then  a  few  drops  of  chlorine  water, 
and  the  whole  agitated,  the  disulphide  will  separate  with  a  purple  or  violet  color. 
It  should  not  deposit  a  sediment  on  keeping  and  should  not  tinge  gelatinized  starch 
blue  (abs.  of  free  iodine).  7-73  Gm.  of  the  Syrup  should  require  for  complete  pre- 
cipitation 50  C.c.  of  the  volumetric  solution  of  nitrate  of  silver  (corresponding  to  10 
per  cent,  of  ferrous  iodide)."  U.  S.  In  regard  to  the  former  U.  S.  syrup,  Prof  E.  S. 
Wayne  observed  that,  when  kept  for  some  time,  it  occasionally  deposited  grape 
sugar,  into  which  the  cane  sugar  was  converted,  probably  through  the  agency  of 
hydriodic  acid.  According  to  Prof  J.  M.  Maisch,  the  solution  was  decomposed 
not  only  by  light,  but  also  by  the  action  of  atmospheric  oxygen  in  bottles  partly 
filled  and  frequently  opened.  The  oxidation  of  the  iron  and  the  evolution  of  the 
iodine  were  accelerated  by  the  action  of  light,  when  the  solution  was  thus  insecurely 
kept ;  but,  when  the  altered  solution  was  transferred  to  air-tight  bottles,  completely 
tilled,  and  exposed  to  the  direct  light  of  the  sun,  it  resumed  its  transparency ;  and 
its  original  color  was  restored,  or  rendered  much  lighter.  After  this  restoration  the 
solution  could  not  be  the  same  ;  and  it  is  probable  that  it  contained  some  ferric  iodate. 
The  removal  of  the  apparent  defects  of  a  solution  of  iodide  of  iron  by  the  action 
of  sunlight  is,  therefore,  not  an  admissible  expedient ;  because  it  changes  the  nature 
of  the  solution.  The  same  may  be  said  of  the  addition  of  tartaric  or  citric  acid, 
which  has  been  proposed  for  clearing  the  discolored  syrup.  Syrup  of  iodide  of  iron 
is  rendered  brown  by  sulphuric  acid,  and  emits  violet  vapors  when  heated. 

Dr.  Squibb  states,  in  a  communication  to  the  A.  J.  P.  (March,  1868,  p.  99),  that, 
after  considerable  experience  with  the  U.  S.  preparation,  he  has  known  it  to  become 
discolored  only  in  one  instance;  so  that  with  care  to  avoid  all  injurious  exposure  it 
may  be  expected  to  keep  well.  But,  in  consequence  of  the  facility  with  which  it 
undergoes  decomposition,  with  the  liberation  of  iodine,  it  is  very  liable  to  become 
discolored  with  the  least  want  of  care.  He  therefore  proposes,  as  a  remedy  for 
this  inconvenience,  to  add  to  the  discolored  syrup  a  very  small  proportion  of  a  solu- 
tion of  hyposulphite  of  sodium,  which,  without  injury  to  the  preparation,  removes 
the  color,  and  in  a  great  degree  restores  the  transparency.  For  this  purpose  fifteen 
or  twenty  grains  of  the  crystallized  hyposulphite  may  be  dissolved  in  a  fluidounce 
of  water ;  and  from  fifteen  to  twenty  minims  of  the  solution  are  sufficient  for  a 
pint  of  syrup,  if  not  darker  than  brown  sherry.  The  solution  is  simply  added  to 
the  syrup,  and  shaken  up  with  it  in  the  bottle.  If  the  discoloration  be  deeper, 
more  will  be  required ;  and  the  quantity  requisite  for  the  eflfect  is  a  measure  of  the 
amount  of  change  that  may  have  occurred.  The  objection  to  the  use  of  this  salt 
is  that  a  precipitate  of  sulphur  usually  takes  place,  which  is  so  fine  that  it  is  very 
difficult  to  separate.  Prof  J.  F.  Judge  (J..  J.  P.,  1876,  p.  159)  recommends 
hypophosphorous  acid  in  small  proportions  to  restore  the  pale  green  color.  Charles 
Rice  preserves  syrup  of  the  iodide  of  iron  successfully  on  the  large  scale  by  storing 
it  in  vessels  having  a  stop- cock  at  the  bottom  and  pouring  a  small  quantity  of  pure 
olive  oil  upon  the  surface  to  protect  it  from  oxidation.  A.  G.  Hammer  proposes  the 
addition  of  syrup  to  a  boiling  solution  of  ferrous  iodide  before  filtering  from  the  ex- 
cess of  iron,  and  attributes  the  success  in  preservation  to  the  fact  that  a  portion  of 
the  cane  sugar  is  converted  into  grape  sugar,  which  he  believes  has  greater  powers  in 
preventing  change.  (^Pharmacist,  1876,  p.  99.)  One  of  the  latest  suggestions  to 
preserve  the  syrup,  and  to  restore  it  when  discolored,  is  that  of  Carles's,  who  recom- 
mends the  addition  of  a  small  quantity  of  hydrated  ferrous  sulphide.  {A.  J.  P.,  1881, 
p.  360.)  Glycerin  has  been  proposed  as  a  substitute  for  sugar  in  this  preparation, 
and  it  answers  the  same  purpose,  but  it  may  be  doubted  whether  more  effectually. 


PART  I.        Syrupus  Ferri  lodidi. — Syinipus  Hypophosphitum.  1401 

When  the  syrup  is  concentrated  it  becomes  brown,  and,  when  evaporated  to  dryness, 
forms  a  mass  which  may  be  called  saccharine  iodide  of  iron,  and  which  is  not  entirely 
soluble  again,  a  little  ferric  oxide  being  left.  This  saccharine  iodide,  being  protected 
by  the  sugar  it  contains,  is  not  liable  to  the  objections  which  apply  to  the  pure  solid 
salt,  and  may  be  made  into  pills,  but  this  preparation  is  inferior  to  the  officinal 
Ferri  lodidum  Saccharatum  (see  page  674). 

Medical  Properties.  These  have  been  detailed  under  the  head  of  Ferri  lodidum. 
The  dose  of  the  syrup  is  from  15  to  30  minims  (0"9— 1'9  C.c),  diluted  with  water. 
The  dilution  should  be  made  at  the  moment  i«  is  taken;  and,  in  order  to  guard 
against  injury  to  the  teeth,  the  mouth  should  be  carefully  washed  after  each  dose. 

Solution  of  iodide  of  iron  is  sometimes  used  as  au  external  application  ;  and  when 
60  employed,  the  necessary  dilution  should  be  made  at  the  moment  of  applying  it. 

SYRUPUS  FERRI  QUININE  ET  STRYCHNINE  PHOS- 
PHATUM.  U.  S.  Syrup  of  the  Phosphates  of  Iron,  Quinine,  and 
Strychnine. 

(SY-BU'PUS  FSk'RI  QFI-Ni'N^  £t  STBTCH-SI'K^  ph5s-pha'tum.) 

"  Phosphate  of  Iron,  07ie  hundred  and  thirty-three  parts  [or  four  hundred  grains]  ; 
Quinine,  one  hundred  and  thirty-three  parts  [or  four  hundred  grains]  ;  Strychnine, 
four  parts  [or  twelve  grains]  ;  Phosphoric  Acid,  eight  hundred  parts  [or  four  fluid- 
ounces]  ;  Sugar,  in  coarse  powder.  «j'a;  thousand  parts  [or  forty-two  ounces  av.] ; 
Distilled  Water,  a  sufficient  quantity,  To  make  ten  thousand  j^arts  [or  about  three 
pints].  Add  the  Phosphate  of  Iron  to  twenty-five  hundred  parts  [or  one  pint]  of 
Distilled  Water,  in  a  tared  bottle  large  enough  to  hold  the  finished  Syrup,  and  agi- 
tate frequently  until  the  salt  is  dissolved.  Having  added  the  Phosphoric  Acid  to 
the  solution,  triturate  the  Quinine  and  Strychnine  gradually  with  the  mixture,  in  a 
mortar,  until  they  are  dissolved,  then  return  the  solution  to  the  bottle  and  add 
enough  Distilled  Water  to  make  the  liquid  weigh  yoH?-  thousand  parts  [or  measure 
twenty-four  fluidounces].  Lastly,  add  the  Sugar,  dissolve  it  by  agitation,  without 
heat,  and  filter  through  paper.  Keep  the  syrup  in  small,  well-stopped  vials,  in  a 
cool  and  dark  place,"  U.  S. 

The  phosphate  of  iron  used  in  this  preparation  is  the  new  scaled  salt  (see  page 
680),  and  the  phosphoric  acid  the  50  per  cent,  solution  (.see  page  93).  Each  lluid- 
drachm  of  the  syrup  contains  about  one  grain  of  phosphate  of  iron,  one  grain  of 
quinine,  and  ^  of  a  grain  of  strychnine.  An  insoluble  precipitate  of  basic  phos- 
phate of  iron  is  apt  to  be  produced  when  this  syrup  is  kept.  Percolation  to  dissolve 
the  susar,  instead  of  agitation,  will  doubtless  be  preferred  by  many  (see  page  1391). 

Medical  Properties.  This  new  officinal  has  the  medicinal  activities  of  its  in- 
gredients, but  is  a  very  ineligible  preparation,  and  has  not  even  an  agreeable  taste  to 
excuse  its  polypharmacy.  A  teaspoonful  (3"75  C.c.)  contains  -gV  of  a  grain  of 
strychnine,  and  may  be  considered  as  the  average  dose. 

SYRUPUS  HYPOPHOSPHITUM.  U.S.    Syrup  of  Hypophosphites. 

^SY-EU'PCS  HY-PO-PHOS-PHI'tCM.) 

Sirop  de  Hypophosphites,  Fr. 

"  Hypophosphite  of  Calcium,  thirty-five  parts  [or  seven  hundred  and  twenty 
grains] ;  Hypophosphite  of  Sodium,  twelve  parts  [or  two  hundred  and  forty  grains] ; 
Hypophosphite  of  Potassium,  twelve  parts  [or  two  hundred  and  forty  grains]; 
Citric  Acid,  onejmrt  [or  twenty  grains]  ;  Spirit  of  Lemon,  two  parts  [or  fifty  min- 
ims] ;  Sugar,  in  coarse  powder,  five  hundred  parts  [or  twenty-four  ounces  av.]  ; 
Water,  a  sufficient  quantity.  To  make  one  thousand  parts  [or  about  two  pints]. 
Mix  the  Hypophosphites,  and  dissolve  them,  by  trituration,  in  three  hu7idred  and 
fifty  parts  [or  one  pint]  of  Water.  Should  there  be  a  trifling  residue  undissolved, 
allow  the  solution  to  settle,  pour  off  nearly  all  of  it,  and  add  the  Citric  Acid  so  that 
the  residue  may  be  dissolved.  Then,  having  mixed  the  liquids,  add  the  Spirit  of 
Lemon,  and  filter  through  paper,  adding  through  the  filter  enough  Water  to  make 
th3  whole  weigh  yzre  hundred  parts  [or  measure  twenty-one  fluidounces].     In  this 


1402         Syrupus  Hypophosphitum. — Syrupus  Ferri  Phosphatis.     part  i. 

liquid  dissolve  the  Sugar,  by  agitation,  without  heat,  and  strain.  Keep  the  Syrup 
in  well-stopped  bottles." 

Although  this  syrup  has  been  in  use  for  many  years,  it  is  officinal  now  for  the 
first  time.  It  is  a  simple  solution  of  the  hypophosphites  of  lime,  soda,  and  potas- 
sium in  water,  aided  by  citric  acid,  protected  by  sugar,  and  flavored  with  spirit  of 
lemon.  The  hypophosphite  of  calcium  will  usually  not  entirely  dissolve ;  hence  the 
direction  to  use  the  citric  acid  to  complete  the  solution.  Hypophosphorous  acid 
would  probably  be  preferred,  but  it  is  not  officinal,  and  the  trifling  amount  of  citric 
acid  cannot  be  rationally  objected  to.  Percolation  will  no  doubt  be  preferred 
by  many  to  agitation,  for  dissolving  the  sugar.  Each  fluidrachm  of  the  syrup  con- 
tains about  three  grains  of  hypophosphite  of  calcium,  and  one  grain  each  of  the 
sodium  and  potassium  salts. 

This  syrup  affords  an  excellent  means  of  administering  the  hypophosphites.  The 
dose  is  one  to  two  fluidrachms  (3-75  to  7*5  Co.). 

Off.  Prep.  Syrupus  Hypophosphitum  cum  Ferro,  U.  S. 

SYRUPUS  HYPOPHOSPPIITUM  CUM  FERRO.  U.S.    Syrup  of 
Hypophosphites  with  Iron. 

(ST-RU'PyS  HY-PO-PHOS-PHI'TOM  CUM  FSB'BO.) 

Sirop  d'Hypophosphite  avec  Fer,  Fr. 

"  Lactate  of  Iron,  one  part  [or  ninety-six  grains]  ;  Syrup  of  Hypophosphites, 
ninety -nine  parts  [or  one  pint],  To  make  one  hundred  parts  [or  one  pint].  Dissolve 
the  Lactate  of  Iron  in  the  S^rup  by  trituration.  Keep  the  Syrup  in  well-stopped 
bottles."  U.  S. 

This  syrup,  which  was  made  officinal  in  the  U.  S.  P.  1880  for  the  first  time,  has 
been  the  subject  of  considerable  pharmaceutical  discussion  because  of  the  difficulty 
of  selecting  a  salt  of  iron  which  would  remain  in  solution  and  not  form  a  precipitate 
with  the  other  salts.  The  lactate  has  been  selected  as  the  least  objectionable  in  this 
respect.  The  syrup  of  hypophosphites  with  iron  now  contains  in  each  fluidrachm 
about  three  grains  of  hypophosphite  of  calcium,  with  one  grain  each  of  the  hypo- 
phosphites of  sodium  and  potassium,  and  three-fourths  of  a  grain  of  lactate  of  iron. 
It  unites  the  therapeutic  powers  of  a  chalybeate  with  those  of  the  hypophosphites, 
and  may  be  given  in  doses  of  one  to  two  fluidrachms  (375  to  75  C.c). 

SYRUPUS  FERRI  PHOSPHATIS.  Br.     Syrup  of  Phosphate  of  Iron. 

(SY-BU'PyS  FER'RI  PHOS-PHA'TIS.) 

Sirop  do  Phosphate  de  Fer,  Fr.;  Eisenphosphatsyrup,  G. 

"Take  of  Uranuhited  Sulphate  of  iron  two  hundred  and  twenty  four  grains; 
Phosphate  of  Soda  two  hundred  grains  ;  Acetate  of  Soda  seventy  four  grains  ;  Di- 
luted Phosphoric  Acid  five  fluidounces  and  a  half;  Refined  Sugar  eight  ounces 
[avoirdupois]  ;  Distilled  Water  eight  fluidounces.  Dissolve  the  Sulphate  of  Iron 
in  four  [fluid]ounces  of  the  Water,  and  the  Phosphate  and  Acetate  of  Soda  in  the 
remainder ;  mix  the  two  solutions,  and,  after  careful  stirring,  transfer  the  precipitate 
to  a  calico  filter,  and  wash  it  with  Distilled  Water,  till  the  filtrate  ceases  to  be  affected 
by  chloride  of  barium.  Then  press  the  precipitate  strongly  between  folds  of  bibu- 
lous paper,  and  add  to  it  the  Diluted  Phosphoric  Acid.  As  soon  as  the  precipi- 
tate is  dissolved,  filter  the  solution,  add  the  Sugar,  and  dissolve  without  heat.  The 
product  should  measure  exactly  twelve  fluidounces."  Br. 

The  first  part  of  this  process  is  almost  precisely  a  repetition  of  that  of  the  Br. 
Pharmacopoeia  for  phosphate  of  iron.  (See  Ferri  Phosphas.)  But  after  that  salt 
has  been  prepared,  instead  of  being  dried,  it  is  first  strongly  pressed,  and  then  dis- 
solved in  the  dilute  phosphoric  acid,  and  made  into  a  syrup  with  sugar.  As  the 
phosphate  of  iron  is  insoluble  in  water,  it  was  necessary  to  have  recourse  to  an  acid 
to  effect  its  solution,  and  the  phosphoric  acid  was  selected  as  therapeutically  co- 
indicated.  Each  fluidrachm  contains  one  grain  of  the  phosphate  of  iron.  (-5r.) 
The  syrup  sometimes  acquires  a  sherry  wine  color  and  deposits  a  reddish  brown 
precipitate,  which,  according  to  Mr.  T.  B.  Groves  {P.  J.  Tr.,  2d  ser.,  xi.  138),  is 
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an  insoluble  phosphate  ;  it  may  be  separated  by  filtration.  The  same  authority  also 
states  that  the  color  of  the  syrup  is  due  to  caramel,  which  may  be  removed  by  ani- 
mal charcoal.  The  precipitated  phosphate  in  the  officinal  process  is  exceedingly 
liable  to  oxidation  during  the  protracted  working  required,  and  Mr.  H.  W.  Jones 
(Ibid.,  3d  ser.,  v.  541)  proposes  a  formula  in  which  the  phosphate  is  made  directly 
from  metallic  iron  and  phosphoric  acid.  For  its  properties  and  uses,  see  Ferri 
Fhosphas  (page  680).     The  dose  is  one  or  two  fluidrachms  (3-75-7-5  C.c). 

SYRUPUS  HEMIDESMI.   ^r.     Syrup  of  Hemidesmus.     Syrup  of 
Indian  Sarsaparilla. 

(SY-BU'PCS  HEM-I-DE§'Mi.) 

Sirop  de  Hemidesmus,  Fr.;  Hemidesmussyrup,  G. 

"  Take  of  Hemidesmus  Root,  bruised,  four  ounces  [avoirdupois]  ;  Refined  Sugar 
twenty-eight  ounces  [avoird.]  ;  Boiling  Distilled  Water  one  pint  [Imperial  measure]. 
Infuse  the  Hemidesmus  in  the  Water,  in  a  covered  vessel,  for  four  hours,  and  stram. 
Set  it  by  till  the  sediment  subsides ;  then  decant  the  clear  liquor,  add  the  Sugar, 
and  dissolve  by  means  of  a  gentle  heat.  The  product  should  weigh  two  pounds  ten 
ounces,  and  should  have  the  specific  gravity  1-335." 

This  is  a  very  weak  preparation.  The  dose  is  stated  at  one  fluidrachm  (3-75  C.c), 
but  the  syrup  may  be  taken  almost  ad  libitum.  (See  Hemidesmus.') 

SYRUPUS  IPECACUANHA..  U.S.    Syrup  of  Ipecac. 

(SY-KU'PCS  IP-E-CAC-U-AN'H^;— Ip-?-kak-yu-an'e.) 

Sirop  d'Ipecacuanha,  Fr.;  Ipecaeuanhasyrup,  G. 

"  Fluid  Extract  of  Ipecac,  fve  parts  [or  two  fluidounces]  ;  Syrap,  ninety-Jive 
parts  [or  twenty-nine  fluidounces],  To  make  one  hundred  parts  [or  about  two  pints]. 
Mix  them."  U.  S. 

By  the  former  U.  S.  process  of  1850,  a  tincture  of  ipecac  was  first  formed 
with  diluted  alcohol,  then  reduced  by  evaporation  so  as  to  drive  oflE"  the  alcohol,  and 
afterwards  diluted  with  water  and  made  into  a  syrup  with  sugar.  The  present  pro- 
cess simply  mixes  the  fluid  extract,  which  is  an  officinal  preparation,  with  syrup. 
The  French  Codex  dissolves  the  alcoholic  extract  of  ipecac  in  water,  and  then 
mixes  it  with  syrup ;  but  it  is  obvious  that  the  U.  S.  plan  is  preferable,  as  it  spares 
the  continued  heat  requisite  to  reduce  the  tincture  to  dryness.  The  present  \].  S. 
syrup,  which  is  very  slightly  stronger  than  that  of  1870,  is  made  in  accordance  with 
the  suggestions  of  Mr.  Laidley,  of  Richmond,  Va.,  who  found  the  syrup,  as  ordi- 
narily prepared,  to  spoil  by  keeping.  (A.  J.  P.,  xxvi.  103,  and  July,  1879.)  The 
substitution  of  glycerin  for  a  portion  of  the  syrup  would  further  obviate  the  tendency 
to  ferment,  which  still  exists.  (See  a  practical  paper  on  this  subject  by  A,  Robbins 
in  A.  J.  P.,  Aug.  1879.)  For  formulae  in  which  the  drug  ipecac  is  employed,  the 
reader  may  consult  A.  J.  P.,  1870,  p.  127  ;  1871,  p.  104;  May,  1881, 

If  strictly  officinal  (1880)  fluid  extract  of  ipecac  is  used  in  making  this  syrup, 
it  will  remain  transparent ;  if  commercial  fluid  extract  be  used,  or  the  fluid  extract 
has  not  been  very  carefully  made,  it  will  be  necessary  to  modify  the  process  some- 
what to  secure  a  transparent  syrup.  Prof.  Grahame's  method  is  the  best  and  simplest 
that  has  been  suggested.  Two  fluidounces  of  fluid  extract  are  diluted  with  thirteen 
fluidounces  of  water,  and  thirteen  ounces  of  sugar  are  added  and  agitated  until  dis- 
solved ;  this  is  allowed  to  stand  two  days,  then  filtered,  and  an  additional  thirteen 
ounces  of  sugar  added,  and,  when  dissolved,  the  whole  is  strained. 

One  fluidounce  of  this  syrup  should  contain  the  virtues  of  thirty  grains  of  ipe- 
cac. The  dose  of  it,  as  an  emetic,  is  for  an  adult  from  four  fluidrachms  to  a 
fluidounce  (15-30  C.c),  for  a  child  a  year  or  two  old,  from  thirty  minims  to  a  fluid- 
drachm  (1-9-3  75  C.c),  repeated  every  fifteen  or  twenty  minutes  till  it  acts.  As 
an  expectorant,  the  dose  for  an  adult  is  thirty  minims  or  a  fluidrachm  (1  •9-3-75 
Co.),  for  a  child  from  two  to  ten  minims  (012-0-6  C.c). 
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SYRUPUS  KRAMERI^.  U.S.    Syrup  of  Krameria. 

(SY-EU'PyS  KRA-ME'RI-^.) 

Syrupus  Ratanhas ;  Sirop  de  Ratanhia.  Fr.;  Ratanhasyrup,  G. 

"  Fluid  Extract  of  Krameria,  thirty-five  parts  [or  twelve  fluidounces]  ;  Syrup, 
sixty-five  parts  [or  twenty  fluidounces],  To  make  one  hundred  parts  [or  two  pints]. 
Mix  them."  U.  S. 

This  syrup  is  more  conveniently  made  by  the  present  process  than  by  those  of 
the  U.  S.  P.  1860.  In  the  latter  edition  two  processes  were  given  :  one,  in  which  the 
powdered  root  was  exhausted  with  water,  the  percolate  evaporated,  and  the  sugar 
dissolved  in  it  by  a  gentle  heat ;  in  the  second  process,  extract  of  krameria  was 
dissolved  in  syrup.  As  krameria  yields  a  variable  proportion  of  extract,  it  follows 
that  the  syrup  resulting  from  these  two  modes  of  preparation  must  differ.  To 
obviate  this  evil  as  far  as  possible,  care  had  to  be  taken,  in  following  the  first  pro- 
cess, to  select  the  best  krameria,  and  preferably  the  small  roots,  as  it  was  these 
only  which  would  yield  two  ounces  of  good  extract  to  the  pound.  We  have 
found  the  syrup  made  from  the  officinal  fluid  extract  perfectly  transparent,  and  not 
a  turbid  mixture,  as  stated  by  some  writers.  This  preparation  affords  a  convenient 
mode  of  exhibiting  krameria.  The  dose  for  an  adult  is  half  a  fluidounce  (15  Co.), 
for  a  child  a  year  or  two  old,  twenty  or  thirty  minims  (1-25-1-9  Co.). 

SYRUPUS  LACTUCARII.  U.S.    Syrup  of  Laducarium. 
(SY-RU'pys  lXc-tu-ca'bi-i.) 

Sirop  de  Lactucarium,  Fr.;  Lactucariumsyrup,  G. 

"  Fluid  Extract  of  Lactucarium,  five  jmrts  [or  two  fluidounces]  ;  Syrup,  ninety- 
five  parts  [or  twenty-nine  fluidounces],  To  make  one  hundred  parts  [or  about  two 
pints].     Mix  them."  U.  S. 

The  formula  of  U.  S.  P.  1870  was  very  objectionable,  and  the  syrup  was  rarely 
used  on  account  of  its  want  of  transparency,  and  in  some  measure  also  from  its 
disagreeable  taste.  The  former  of  these  objections  it  was  proposed  to  obviate  by 
the  use  of  carbonate  of  magnesium,  as  in  the  former  U.  S.  formula  for  Syrup  of 
Tolu  ;  the  latter,  by  the  addition  of  one  of  the  aromatic  Waters.  The  rubbing  with 
carbonate  of  magnesium  enabled  the  menstruum  to  take  up,  as  far  as  it  is  capable 
of  doing,  the  matter  that  would  otherwise  be  deposited.  The  use  of  powdered 
pumice-stone  instead  of  carbonate  of  magnesium,  and  rubbing  this  and  a  little  sugar 
with  the  tincture  after  evaporation  instead  of  previously,  was  recommended  by  Mr. 
James  Kenworthy.  The  result  was  a  beautifully  clear  syrup,  with  the  flavor  and 
appearance  of  Aubergier's,  and  the  virtues  of  that  of  the  U.  S.  Pharmacopoeia.  (-4. 
J.  P.,  March,  1868,  p,  113.)*     But  the  present  process,  if  officinal  fluid  extract  of 

*  Aubergier's  Syrup  of  Lactucarium.  Though  probably  inferior  in  efficacy  to  the  U.S.  syrup, 
that  of  Aubergier  has  a  great  reputation  on  the  continent  of  Europe,  and  is  occasionally  prescribed 
here  instead  of  the  officinal.  It  differs  so  much  from  ours,  that,  when  it  is  prescribed,  pharmacists 
who  may  not  have  it  on  hand  should  not  substitute  the  officinal  for  it,  unless  with  the  full  knowl- 
edge of  the  prescriber.  In  order  to  obviate  this  inconvenience,  it  is  advisable  that  there  should  be 
a  formula,  readily  accessible,  by  which  a  syrup  may  be  prepared,  sufficiently  representing  Auber- 
gier's for  all  practical  purposes.  Prof.  Procter,  therefore,  did  the  profession  good  service  by  pre- 
paring and  publishing  such  a  process,  which  we  copy  here.  "Take  of  Lactucarium  ^German)  half 
an  ounce;  Granulated  Sugar  an  ounce  ;  Simple  Syrup/owr  and  a  half  pintu  ;  Citric  Acid,  in  pow- 
der, sixii/  grains  ;  Orange-flower  Water  four  JJuidouncen  ;  Diluted  Alcohol,  Water,  each,  a  sufficient 
quantity.  Triturate  the  Lactucarium  with  the  Sugar  until  reduced  to  powder,  put  it  into  a  funnel- 
shaped  percolator,  pour  on  Diluted  Alcohol  until  the  Lactucarium  is  nearly  exhausted,  or  until  ten 
fluidounces  have  passed,  evaporate  to  two  fluidounces,  and  add  it  to  the  Syrup,  previously  heated 
by  boiling,  and  mix.  Continue  the  ebullition  slowly  until  the  whole  measures  four  pints  and  six 
fluidounces.  Then  add  the  Citric  Acid  and  strain,  and,  lastly,  when  nearly  cool,  the  Orange  flower 
Water,  and  mix  them.  Each  fluidounce  represents  three  and  one-third  grains  of  lactucarium.  The 
syrup  is  light  brown  and  transparent."  {A.  J.  P.,  1866,  p.  290.) 

The  French  Codex  has  a  syrup,  called  Opiated  Syrup  of  Lactucarium  (Simp  de  Lactucarium 
opiace),  in  which  an  alcoholic  extract  is  used  in  double  the  quantity  of  extract  of  opium.  One 
would  suppose  that,  in  such  a  proportion,  the  action  of  the  opium  would  entirely  overwhelm  that 
of  the  lactucarium;  but  Dr.  Geo.  B.  Wood  was  assured  by  M.  Deschamps,  as  the  well-ascertained 
result  of  experiments  of  his  own  atid  the  late  M.  Debout,  that  lactucarium  given  with  opium  very 
decidedly  opposes,  even  in  small  proportion,  the  unpleasant  effects  caused  by  opium,  such  as  nausea, 
8'omachic  spasms,  headache,  etc.  {Ann.  de  Tlierap.,  1868,  p.  17);  and  hence  the  adviinfage  of  a 
preparation  in  which  the  two  narcotics  are  combined.     But  to  gain  all  the  good  results  of  this 
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lactucarium  is  used,  is  far  preferable.  Tlie  recommendations  made  by  various  phar- 
maceutical writers  to  add  a  solution  of  an  alkali  to  cloudy  syrup  of  lactucarium,  to 
make  it  transparent,  are  inadmissible,  for  Aubergier  has  conclusively  shown  that 
alkalies  destroy  the  bitter  principles  of  lactucarium.  The  dose  is  two  or  three 
fluidrachms  (7-5-11  25  C.c). 

SYRUPUS  LIMONIS.  U.  S.,  Br.    Syrup  of  Lemm. 

(SY-RU'PrS  LI-MO'XiS.) 

Syrupus  Snceus  Citri,  P.G.;  Sirop  de  Limons  (de  Citrons),  Fr.;  Citronensaftsymp,  G, 

''  Lemon  Juice,  recently  expressed  and  strained,  j/br/y  ^arts  [or  seventeen  fluid- 
ounces]  ;  Fresh  Lemon  Peel  tico  parts  [or  one  ounce  av.]  ;  Sugar,  in  coarse  powder, 
tixty  parts  [or  twenty-eight  ounces  av.]  ;  Water,  a  sufficient  quantity,  To  make  one 
hundred  parts  [or  about  two  pints].  Heat  the  Lemon  Juice  to  the  boiling  point; 
then  add  the  Lemon  Peel,  and  let  the  whole  stand,  closely  covered,  until  cold. 
Filter,  add  enough  Water  through  the  filter  to  make  the  filtrate  weigh  forty  parts 
[or  measure  seventeen  fluidounces],  dissolve  the  Sugar  in  the  filtered  liquid  by 
agitation,  without  heat,  and  strain."  U.  S. 

"  Take  of  Fresh  Lemon  Peel  two  ounces  [avoirdupois]  ;  Lemon  Juice,  strained,  one 
pint  [Imperial  measure]  ;  Refined  Sugar  two  pounds  and  a  quarter  [avoird.].  Heat 
the  Lemon  Juice  to  the  boiling  point,  and,  having  put  it  into  a  covered  vessel  with 
the  Lemon  Peel,  let  them  stand  until  they  are  cold,  then  filter,  and  dissolve  the  Sugar 
in  the  filtered  liquid  with  a  gentle  heat.  The  product  should  weigh  three  pounds 
and  a  half  [avoird.],  and  should  have  the  sp.  gr.  ISi."  Br. 

These  two  syrups  are  now  nearly  identical.  The  addition  of  lemon  peel  to  the 
preparation  now  officinal  is  an  improvement,  but  the  internal  white  portion  of  the 
peel  should  be  carefully  removed  before  adding  to  the  hot  lemon  juice,  or  the 
finished  syrup  will  have  a  bitter  taste.  (See  Limonis  Cortex?)  As  the  syrup  is 
used  exclusively  as  a  vehicle,  and  has  no  medical  properties,  the  improvement  of 
diluting  the  juice  with  an  equal  measure  of  water,  which  was  introduced  in  the 
U.  S.  P.  1870,  in  our  opinion  should  have  been  retained.  This  syrup  forms  a  cool- 
ing and  grateful  addition  to  beverages  in  febrile  complaints,  and  serves  to  conceal 
the  taste  of  saline  purgatives  in  solution. 

SYRUPUS  MORI.  Br.    Syrup  of  Mulberries. 

(ST-RV'PUS  Mo'Ki.) 

Syrupus  Mororum;  Sirop  de  Miires,  Fr.;  Maulbeersaft,  G. 

"  Take  of  Mulberry  Juice  one  pint  [Imperial  measure]  ;  Refined  Sugar  two  pounds 
[avoirdupois]  ;  Rectified  Spirit  two  fluidounces  and  a  half.  Heat  the  Mulberrj 
Juice  to  the  boiling  point,  and  when  it  has  cooled  filter  it.  Dissolve  the  Sugar  in 
the  filtered  liquid  with  a  gentle  heat,  and  add  the  Spirit.  The  product  should  weigh 
three  pounds  six  ounces  [avoird.],  and  should  have  the  sp.  gr.  1-33."  Br. 

This  may  be  used  for  the  same  purposes  with  lemon  syrup.  In  like  manner  syrups 
may  be  prepared  from  various  succulent  fruits,  such  as  strawberries,  raspberries, 
blackberries,  currants,  pineapples,  etc.  When  the  juice  is  thick,  it  may  be  diluted 
with  from  one-third  of  its  bulk  to  an  equal  bulk  of  water  previously  to  the  addition 
of  the  sugar.  In  the  preparation  of  raspberry  syrup,  which,  as  ordinarily  made,  is 
apt  to  gelatinize,  M.  Blondeau  recommends  that  the  strained  juice  be  allowed  to  stand 
from  eight  to  fifteen  hours,  according  to  the  temperature,  in  order  to  ferment.  The 
juice  separates  into  two  portions,  the  upper  thick,  the  lower  clear.  The  latter  is  to 
be  separated  by  straining,  and  made  into  a  syrup  with  the  usual  proportion  of  sugar. 
(See  Syrupus  Bubi  Idaei.)  The  process  of  the  London  College  for  Syrupus  Mori, 
retained  in  the  first  British  Pharmacopoeia,  is  in  accordance  with  this  recommenda- 
tion. These  syrups  are  much  used  to  flavor  drinks,  and  as  grateful  additions  to 
carbonic  acid  water.* 

experience,  it  is  unnecessary  to  add  a  new  syrup  to  the  officinal  list;  all  that  is  requisite  being  the 
addition  of  a  little  of  the  simple  syrup  of  lactucarium  to  any  preparation  of  opium,  the  anticipated 
unpleasant  effects  of  which  it  is  desirable  to  prevent. 

*  Some  practical  remarks  in  relation  to  these  syrups,  so  much  used  with  carbonic  acid  water, 
may  prove  useful  to  the  inexperienced  pharmaceutist.     Care  should  be  taken  that  the  fruit  em- 
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SYRUPUS  PAPAVERIS.  Br.     Syrup  of  Poppies. 

(SY-RtJ'PyS  PA-PA' VE-RIS.) 

Syrupus  Capitum  Papaveris,  Syrupus  Diacodii;  Sirop  de  Pavot  blane,  Fr.;  Beruhigungssaft,  G. 

"  Take  of  Poppy  Capsules,  dried,  freed  from  the  seeds,  and  coarsely  powdered, 
thirty-six  ounces  [avoirdupois]  ;  Rectified  Spirit  sixteen  Jluidounces  ;  Refined  Sugar 
four  pounds  [avoird.]  ;  Boiling  Distilled  Water  a  sufficiency.  Mix  the  Poppy  Cap- 
sules with  four  pints  [Imperial  measure]  of  the  Water,  and  infuse  for  twenty-four 
hours,  stirring  them  frequently ;  then  pack  them  in  a  percolator,  and  adding  more 
of  the  Water,  allow  the  liquor  slowly  to  pass  until  about  two  gallons  [Imp.  meas.] 
have  been  collected,  or  the  poppies  are  exhausted.  Evaporate  the  liquor  by  a  water- 
bath  until  it  is  reduced  to  three  pints  [Imp.  meas.].  When  quite  cold,  add  the 
Spirit,  let  the  mixture  stand  for  twelve  hours,  and  filter.  Distil  ofi"  the  spirit, 
evaporate  the  remaining  liquor  to  two  pints  [Imp.  meas.],  and  then  add  the  Sugar. 
The  product  should  weigh  six  pounds  and  a  half  [avoird.],  and  should  have  the  sp. 
gr.  1-320."  Br.  • 

As  the  capsules  contain  variable  proportions  of  the  narcotic  principle,  the  syrup 
prepared  from  them  is  necessarily  of  variable  strength.  It  was,  moreover,  as  for- 
merly prepared,  very  apt  to  spoil.  It  is,  we  presume,  to  correct  this  tendency,  that 
the  direction  is  given  in  the  Pharmacopoeia  to  add  alcohol  to  the  infusion,  by  which 
coagulable  matter  may  be  separated  ;  the  alcohol  itself  being  subsequently  removed 
by  distillation.  The  place,  however,  of  this  syrup  might,  with  great  propriety,  be 
supplied  by  a  syrup  prepared  from  one  of  the  salts  of  morphine,  which  would  keep 
well,  and  have  the  advantage  of  uniform  strength.  Four  grains  of  the  sulphate  of 
morphine  dissolved  in  a  pint  of  syrup  would  afford  a  preparation  at  least  equal  to 
the  average  strength  of  the  syrup  of  poppies,  and  much  more  certain  in  its  operation. 
Mr.  Southall  recommends  that  the  syrup  of  poppies  should  be  prepared  with  a 
cold  infusion  made  by  percolation  ;  the  same  proportions  being  employed  as  directed 
by  the  late  London  Pharmacopoeia.  The  virtues  of  the  capsules  are  thus  extracted 
•without  those  principles  which  cause  the  syrup  to  ferment  speedily.  (See  A.  J.  P., 
XV.  140.)  Mr.  Southall,  after  preparing  the  infusion,  evaporates  it  to  the  proper 
measure  before  adding  the  sugar.  5lr.  Stockton  prefers  adding  the  sugar  before  the 
concentration  is  completed,  and  afterwards  evaporating  to  32°  of  the  saccharometer. 
(P.  J.  Tr.,  xi.  299.)  It  is  probable  that  a  syrup  prepared  with  diluted  alcohol  as 
the  menstruum  would  keep  better  than  that  made  on  either  of  the  above  plans.* 

ployed  be  fully  ripe,  and  free  from  all  its  natural  attachments,  as  calyx,  stem,  etc.,  and  from 
all  other  impurities.  Without  being  previously  crushed,  it  should  be  put  into  canvas  or  woollen 
bags,  which  should  be  about  two-thirds  full  when  placed  under  the  press.  The  expressing  force 
should  be  gradually  increased,  so  as  effectually  to  remove  the  juice  with  as  little  of  the  tissue  of 
the  fruit  as  possible.  It  is  customary  to  make  a  pint  of  syrup  from  a  pint  measure  of  fruit,  and, 
if  the  expressed  juice  is  insufficient  for  the  purpose,  to  dilute  it  with  water;  but  this  is  obviously 
an  arbitrary  rule,  which  cannot  be  universally  applied  without  injuriously  affecting  the  character 
of  the  product.  The  rule  in  the  text  is  better, — viz.,  to  dilute  the  juice  when  too  thick.  In  dis- 
solving the  sugar,  as  short  an  exposure  to  heat  as  possible  is  desirable.  Some  dissolve  the  sugar 
in  a  portion  of  the  juice  with  heat,  and  add  the  remainder  a  few  minutes  before  removal  from  the 
fire.  Some  fruits  contain  so  much  pectin  that  their  syrups  are  apt  to  gelatinize.  This  is  particu- 
larly the  case  with  currants  and  raspberries.  A  mode  of  preventing  this  result  has  been  men- 
tioned in  the  text.  Another  method  is  to  add  to  the  juice,  after  expression,  one-tenth  of  its  bulk 
of  the  juice  of  sour  cherries,  allow  the  mixture  to  stand  for  fifteen  hours,  and  then  separate  the 
coagulated  pectin  by  very  gentle  pressure  in  a  cloth.  Pineapple  syrup  may  be  made  either  in  the 
ordinary  mode,  or  by  slicing  the  fruit,  alternating  the  slices  with  layers  of  "powdered  sugar,  per- 
mitting them  to  stand  twenty-four  hours,  and  then  expressing  the  syrup  formed.  Each  pound  of 
the  pared  fruit,  with  thirty  ounces  of  sugar,  should  yield  with  the  requisite  quantity  of  water  two 
pints  of  syrup.  For  some  further  practical  remarks  on  the  preparation  of  particular  syrups,  the 
reader  is  referred  to  a  paper  by  Mr.  Ambrose  Smith,  in  A.  J.  F.  (xxii.  212). 

Cream  Syrups.  Under  this  name,  there  has  come  into  use  a  variety  of  syrups,  given  with  car- 
bonic acid  water,  to  which  they  impart  an  agreeable  richness  of  flavor.  To  prepare  them,  a  gallon 
of  fresh  sweet  cream  is  made  to  dissolve,  without  heat,  14  pounds  (avoird.)  of  powdered  sugar  ;  and 
the  solution,  having  been  immediately  bottled,  is  placed  on  ice,  in  a  cold  cellar.  It  will  keep  from 
three  to  eight  days,  according  to  circumstances.  It  is  added  to  other  syrups,  given  with  carbonic 
acid  water,  equal  measures  being  employed.  The  use  of  cream  syrups  is  said  to  have  origi- 
nated with  Mr.  C.  A.  Smith,  of  Cincinnati.  Mr.  A.  B.  Taylor,  of  Philadelphia,  prepares  cream 
vanilla,  syrup  by  mixing  together  thVee  fiuidrachms  of  strong  fluid  extract  of  vanilla,  a  pint  of 
simple  syrup,  and  a  pint  of  cream  syrup.  (A.  J.  P.,  xxvii.  407.) 

*  Syrup  of  Poppies.  "  Take  of  Poppy  Capsules,  deprived  of  their  seeds,  and  ground  into  coarse 
powder,  eight  troyounces  ;  Sugar, //<een  troyounces  ;  Diluted  Alcohol  a  sit^'c/en*  quantity.     Moisten 
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The  syrup  of  poppies  is  employed,  chiefly  in  infantile  cases,  to  allay  cough,  quiet 
restlessness,  relieve  pain,  and  promote  sleep.  It  is  uncertain  in  its  strenfrth,  and  one 
fluidrachm  of  it  has  caused  death  in  a  babe  eighteen  weeks  old.  {P.  J.  Tr.,  ii.  354.) 
The  dose  is  from  half  a  fluidrachm  to  a  fluidrachm  (1-9-3-75  C.c.)  for  a  child,  from 
half  a  fluidounce  to  a  fluidounce  (15-30  C.c.)  for  an  adult. 

SYRUPUS  PICIS  LIQUID.E.    Syrup  of  Tar. 

{SY-EU'PUS  Pi'CiS  LIQ'UI-DJ^-lIk'we-de.) 

Sirop  de  Goudron,  Fr.;  Thersyrup,  G. 

"  Tar,  SIX  parts  [or  three  ounces  av.]  ;  Cold  Water,  twelve  parts  [or  five  fluid - 
ounces]  ;  Boiling  Distilled  Water,  Ji/t^  parts  [or  twenty  fluidounces]  ;  Sugar, 
in  coarse  powder,  sixfi/  parts  [or  twent3-eight  ounces  av.].  To  make  one  hundred 
parts  [or  about  two  pints].  Upon  the  Tar,  contained  in  a  suitable  vessel,  pour  the 
Cold  Water,  and  stir  the  mixture  frequently  during  twenty-four  hours ;  then  pour 
oS"  the  water  and  throw  it  away.  Pour  the  Boiling  Distilled  Water  upon  the  resi- 
due, stir  the  mixture  briskW  for  fifteen  minutes,  and  set  it  aside  for  thirty-six  hours, 
stirring  occasionally.  Decant  the  solution  and  filter.  Lastly,  in  J'ort^  parts  [or 
seventeen  fluidounces]  -of  the  filtered  solution  dissolve  the  Sugar  by  agitation,  with- 
out heat." 

This  syrup  will  probably  be  found  one  of  the  most  useful  additions  to  the  list  of 
new  officinal  syrups.  In  many  sections  of  our  country  it  has  been  largely  used.  The 
preliminary  washing  of  the  tar  will  doubtless  be  regarded  by  many  as  a  useless  re- 
finement, but  it  should  on  no  account  be  omitted,  as  a  syrup  which  would  be  irritant 
rather  than  soothing  might  be  produced,  owing  to  the  acid  constituents  always 
present  in  tar.  (See  Pix  Lt'quida.)  On  account  of  there  being  no  valuable  con- 
stituents in  tar  which  are  volatile  below  100°  C.  (212°  F.),  there  would  be  no  ob- 
jection to  dissolving  the  sugar  in  the  tar  water  by  a  gentle  heat,  instead  of  using 
the  more  tedious  process  of  agitation.  This  syrup  afibrds  an  excellent  method  of 
administering  tar.     The  dose  is  one  to  two  fluidrachms  (3-75  to  7*5  C.c). 

SYRUPUS  PRUNI  VIRGIXIAX.E.  U.S.    Syrup  of  WUd-cherry. 

(SY-BU'PUS  PRU'Xi  VIR-9IK-I-A'N^.) 

Sirop  d'Ecorce  de  C^risier,  Fr.;  Wildkirschenrindensyrnp,  G. 

"  Wild  Cherry,  in  No.  20  powder,  twelve  parts  [or  five  and  a  half  ounces  av.] ; 
Sugar,  in  coarse  powder,  sixty  parts  [or  twenty-eight  ounces  av.]  ;  GX'^cenn,  Jive  parts 
[or  two  fluidounces] ;  Water,  a  sufficient  quantity^  To  make  one  hundred  parts  [or. 
about  two  pints].  Moisten  the  Wild  Cherry  thoroughly  with  Water,  and  macerate 
for  twenty-four  hours  in  a  close  vessel  ;  then  pack  it  firmly  in  a  cylindrical  glass 
percolator,  and  gradually  pour  Water  upon  it  until  thirty -five  parts  [or  fifteen  fluid- 
ounces]  of  percolate  are  obtained.  Dissolve  the  Sugar  in  the  liquid,  by  agitation, 
without  heat,  add  the  Glycerin,  and  strain."    U.  S. 

This  process  aff"ords  a  handsome  syrup,  with  the  virtues  of  the  bark  unimpaired 
by  the  injurious  effects  of  heat.  It  is  based  upon  a  formula  proposed  by  Messrs. 
Procter  and  Turnpenny  in  A.  J.  P.  (xiv.  27).  The  suggestion  made  in  the  14th 
edition  of  this  work  to  substitute  glycerin  for  a  portion  of  the  water  has  been 
adopted  in  the  present  process,  although  5  per  cent.  Ls  hardly  sufficient  to  have  much 
preservative  effect ;  it  should  have  been  15  or  20  per  cent.  This  syrup  should 
never  be  made  by  adding  fluid  extract  to  simple  syrup,  as  the  fluid  extract  is  apt 
to  vary  greatl}-  in  quality,  and  frequently  precipitates  when  mixed  with  syrup.  The 
syrup  when  made  by  the  above  process  is  far  superior  in  flavor  and  active  properties, 
and  is  largely  used  as  a  basis  for  cough  mixtures.  The  adult  dose  is  half  a  fluid- 
ounce  (15  C.c). 

the  powder  witb  four  fluidonnces  of  the  Dilated  Alcohol,  pack  it  firmly  in  a  percolator,  and  ponr 
Diluted  Alcohol  upon  it  until  three  pints  have  slowly  passed.  Distil  off  the  alcohol  until  the  re- 
sidual liquid  is  reduced  to  half  a  pint,  and  filter.  Allow  snffieient  Distilled  Water  to  pass  through 
the  filter  to  make  the  filtrate  measure  half  a  pintj  then  add  the  Sugar,  dissolve  with  heat,  and 
strain." — Prof.  Procter. 
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SYRUPUS  RHAMNI.  Br.     Syrup  of  BucJdhorn. 
(sy-KU'pys  khXm'ni.) 

Syrupus  Rhamni  Cathartici,  s.  Syr.  Spinas  Cervinas,  s.  Syr.  Domesticus,  P.G.;  Sirop  de  Nerprun, 
Fr.;  Kreuzdornbeerensyrup,  G. 

"  Take  of  Buckthorn  Juice  four  pints  [Imperial  measure]  ;  Ginger,  sliced,  Pi- 
mento, bruised,  of  each  three-quarters  of  an  ounce  [avoirdupois]  ;  Refined  Sugar  ^ve 
pounds  [a voird.],  or  a  s?/^c«e/icy;  Rectified  Spirit  six  Jluidounces  [Imp.  meas.]. 
Evaporate  the  Juice  to  two  pints  and  a  half  [Imp.  meas.],  add  the  Ginger  and  Pi- 
mento, digest  at  a  gentle  heat  for  four  hours,  and  strain.  When  cold  add  the  Spirit, 
let  the  mixture  stand  for  two  days,  then  decant  off  the  clear  liquor,  and  in  this  dis- 
solve the  Sugar  with  a  gentle  heat,  so  as  to  make  the  specific  gravity  1-32."  Br. 

This  syrup  was  officinal  with  the  Lond.  and  Ed.  Colleges,  and  though  dropped  at 
the  formation  of  the  original  British  Pharmacopoeia,  seems  to  have  had  so  strong  a 
hold  on  practitioners  that  it  was  deemed  expedient  to  resume  it  in  the  present 
code.  Though  a  powerful  cathartic,  it  has  never  been  much  used  in  this  country, 
probably  because,  the  plant  not  being  indigenous  or  cultivated  here,  the  fresh  juice 
cannot  be  readily  obtained.  It  is  principally  used  as  a  cathartic  for  dogs.  The  dose 
is  a  fluidrachm  (3-75  C.c). 

SYRUPUS  RHEI.  U.S.,  Br.     Syrup  of  Rhubarb. 

(SY-RU'PyS  RHE'I.) 

Sirop  de  Rhubarbe,  Fr.;  Rhabarbersaft,  G. 

"  llhuharh,  sliced,  ninefi/  2)arts  [or  four  ounces  av.]  ;  Cinnamon,  bruised,  eighteen 
parts  [or  three  hundred  and  sixty  grains]  ;  Carbonate  of  Potassium,  six  parts  [or 
one  hundred  and  twenty  grains]  ;  Sugar,  in  coarse  powder,  six  hundred  parts  [or 
twenty-eight  ounces  av.]  ;  Water,  a  sufficient  quantity,' To  make  one  thousand  parts 
[or  about  two  pints].  Mix  the  Rhubarb,  Cinnamon,  and  Carbonate  of  Potassium 
with  four  hundred  and  twenty  parts  [or  twenty  fluidounces]  of  Water,  and  macer- 
ate the  mixture  in  a  glass  or  porcelain  vessel  for  twelve  hours.  Then  strain  and 
filter,  adding  through  the  dregs,  if  necessary,  enough  Water  to  make  the  filtered 
liquid  weigh  four  hundred  parts  [or  measure  seventeen  fluidounces].  Lastly,  add 
the  Sugar,  dissolve  it  by  agitation,  without  heat,  and  strain."    U.  S. 

"  Take  of  Rhubarb  Root,  in  coarse  powder,  Coriander  Fruit,  in  coarse  powder,  of 
each  tico  ounces  [avoirdupois]  ;  Refined  Sugar  twenty-four  ounces  [avoird.];  Recti- 
fied Spirit  eight  fluidounces  [Imperial  measure];  Distilled  Water  twenty  four  fluid- 
ounces  [Imp.  meas.].  Mix  the  Rhubarb  and  Coriander;  pack  them  in  a  percolator; 
•pass  the  Spirit  and  Water,  previously  mixed,  slowly  through  them  ;  evaporate  the 
liquid  that  has  thus  passed  until  it  is  reduced  to  thirteen  fluidounces  [Imp.  meas.], 
and  in  this,  after  it  has  been  filtered,  dissolve  the  Sugar  with  a  gentle  heat."  Br. 
This  is  a  troublesome  and  imperfect  method. 

This  syrup  difi'ers  from  that  formerly  officinal  in  several  particulars,  and,  in  our 
opinion,  nothing  has  been  gained  either  in  convenience  of  manipulation  or  superi- 
ority of  product.  The  syrup  of  rhubarb  of  the  U.  S.  P.  1870  was  made  by  add- 
ing 3  fluidounces  of  fluid  extract  of  rhubarb  to  29  fluidounces  of  syrup.  In  the 
present  process  sliced  rhubarb  and  bruised  cinnamon,  with  carbonate  of  potassium 
and  water,  are  macerated  together  for  twelve  hours.  Straining  and  filtering  and 
washing  of  the  dregs  is  now  resorted  to,  to  separate  the  macerate.  It  would  have 
been  more  in  accordance  with  modern  pharmaceutical  practice  to  reduce  the  drugs  to 
No.  20  powder,  then  to  macerate  the  powder  with  sufficient  of  the  alkaline  solution 
to  satisfy  the  tendency  of  the  rhubarb  to  swell,  and  finally  to  percolate  the  moistened 
drugs  with  the  rest  of  the  solution  of  carbonate  of  potassium ;  the  sugar  could 
then  be  dissolvefl  by  agitation.  Or  the  drugs,  after  maceration  and  draining,  could 
be  mixed  with  the  sugar  and  percolated.  The  syrup  is  a  mild  cathartic,  adapted  to 
the  cases  of  infants,  to  whom  it  may  be  given  in  the  dose  of  a  fluidrachm  (3-75  C.c). 
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SYRUPUS  RHEI  AROMATICUS.  U.  S.    Aromatic  Syrup  of  Rhu- 
barb. 

(SY-RC'PUS  KHE'i  XB-O-MiT'l-CtS.) 

Siropde  Rhnbarbe  aromatique,  Fr.;  Gewiirzter  Rhabarbersaft,  G. 

"  Aromatic  Tincture  of  Khubarb,  ten  parts  [or  two  fluidounces]  ;  Symp,  ninety 
parts  [or  fourteen  fluidounces],  To  make  one  hundred  parts  [or  one  pint].  Mix 
the  Aromatic  Tincture  of  Rhubarb  with  the  Syrup."    ILS. 

This  syrup  is  nearly  identical  with  that  oflBcinal  in  the  U.  S.  P.  1870.  The  aro- 
matic tincture  is  identical  with  that  formerly  used  in  the  preparation  of  this  symp. 
The  addition  of  a  small  amount  of  alkali  or  filtration  after  the  use  of  carbonate  of 
magnesium  has  been  recommended,  to  prevent  the  syrup  from  becoming  turbid. 

The  substitution  of  glycerin  for  one-half  of  the  syrup,  as  recommended  in  the 
1-lth  edition  of  this  work,  would  certainly  be  an  improvement. 

The  aromatic  syrup  of  rhubarb  is  a  warm  stomachic  laxative,  too  feeble  for  adult 
cases,  but  well  calculated  for  the  bowel-complaints  of  infants  which  are  so  frequent 
in  our  cities  during  the  summer  season,  and  as  a  remedy  for  which  this  preparation, 
or  one  analogbus  to  it,  has  been  long  in  use  under  the  name  of  spiced  syrup  of  rhu- 
barb. The  dose  for  an  infant  with  diarrhoea  is  a  fluidrachm  (3-75  C.c),  repeated 
every  two  hours  till  the  passages  indicate  by  their  color  that  the  medicine  has  oper- 
ated. It  should  be  borne  in  mind  that  the  syrup,  as  prepared  by  the  present  formula, 
contains  one-seventh  of  diluted  alcohol,  which,  though  not  injurious  in  most  of  the 
cases  in  which  this  syrup  is  used,  might  render  it  too  stimulating  in  some  instances 
of  diarrhoea  in  the  very  young  infant. 

SYRUPUS  RHCEADOS.  Br.    Syrup  of  Red  Poppy. 

(ST-KU'PUS  KH(E'A-D6&— re'?-d<5«.) 

Sirop  de  Coquelicot  de  Pavot  rouge.  Fr.;  Kliitschrosensaft,  G. 

"  Take  of  Fresh  Red  Poppy  Petals  thirteen  ounces  [avoirdupois] ;  Refined  Sugar 
two  pounds  and  a  quarter  [avoird.]  ;  Distilled  Water  one  pint  [Imperial  measure], 
or  a  sufficiency ;  Rectified  Spirit  two  fluidounces  and  a  half.  Add  the  Petals 
gradually  to  the  Water  heated  in  a  water-bath,  frequently  stirring,  and  afterwards, 
the  vessel  being  removed,  infuse  for  twelve  hours.  Then  press  out  the  liquor,  strain, 
add  the  Sugar,  and  dissolve  by  means  of  heat.  When  nearly  cold,  add  the  Spirit, 
and  as  much  Distilled  Water  as  may  be  necessary  to  make  up  for  loss  in  the  process, 
80  that  the  product  shall  weigh  three  pounds  ten  ounces.  It  should  have  the  sp.  gr. 
1-330."  Br. 

The  object  of  introducing  the  petals  into  water  heated  by  a  water-bath  is  that  they 
may  shrink  by  being  scalded ;  as  otherwise  they  could  not  be  completely  immersed 
in  the  quantity  of  water  directed.  After  this  has  been  accomplished,  they  should 
be  immediately  removed  from  the  fire,  lest  the  liquor  become  too  thick  and  ropy. 
The  fine  red  color  of  this  syrup  is  its  only  recommendation.  It  is  very  liable  to 
ferment ;  according  to  Dr.  Enders,  this  can  be  obviated  by  evaporating  the  recently 
prepared  syrup  to  dryness,  keeping  the  powdered  residue  in  well-stopped  bottles,  and 
dissolving  it,  as  wanted,  in  four-fifths  of  its  weight  of  water.  The  dose  is  stated  in 
the  Br.  Pharmacopceia  as  a  fluidrachm  (3-75  C.c). 

SYRUPUS  ROS.^.  U.  S.    Syrup  of  Rose. 

(ST-EU'PCS  R6'§^.) 

Sympus  Bosse  Gallicae,  Br.;  Syrupaa  Rosarum  Rubranim ;  Syrup  of  Red  Rose ;  Sirop  de  Roses 
rouges.  Fr.;  Rosensyrup.  G. 

"  Fluid  Extract  of  Rose,  ten  parts  [or  two  fluidounces]  ;  Syrup,  ninety  parts  [or 
fourteen  fluidounces].  To  make  one  hundred  parts  [or  one  pint].    Mix  them."  U.  S. 

"Take  of  dried  Red  Rose  Petals  <?fo  ounces  [avoirdupois]  ;  Refined  Sugar  thirty 

ounces  [avoird.]  ;  Boiling  Distilled  Water  one  pint  [Imperial  measure].    Infuse  the 

Petals  in  the  Water  for  two  hours,  squeeze  through  calico,  heat  the  liquor  to  the 

boiling  point,  and  filter.     Dissolve  the  Sugar  in  the  liquor  by  means  of  heat.     The 
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product  should  weigh  two  pounds  fourteen  ounces  [avoird.],  and  should  have  the 
sp.  gr.  1-335."  Br. 

Syrup  of  rose  is  mildly  astringent,  but  is  valued  more  for  its  fine  red  color,  on 
account  of  which  it  is  occasionally  added  to  mixtures.    Dose,  a  fluidrachm  (3-75  C.c). 

SYRUPUS  KUBI.  U:^.     Syrup  of  Bubus. 

(SY-KU'PUS  KU'BI.) 

Syrup  of  Blackberry  Root ;  Sirop  d'Ecorce  de  Ronce  noir,  Fr.;  Brombeerrindensyrup,  G. 

"  Fluid  Extract  of  Rubus,  twenty  parts  [or  four  fluidounces]  ;  Syrup,  eighty 
parts  [or  twelve  fluidounces],  To  make  one  hundred  parts  [or  one  pint].  Mix  them." 
U.S. 

This  syrup  might  perhaps  be  improved  by  filtering  the  fluid  extract  before  the 
addition  of  the  sugar.  It  is  useful  in  acute  diarrhoea  of  relaxation,  and  in  chronic 
diarrhcea.     Dose,  one  to  two  fluidrachms  (3-75-7"5  C.c). 

SYRUPUS  RUBI  ID^r.  U.S.     Syrup  of  Raspberry. 

(SY-RU'PyS  BU'BI  i-D^'i— i-de'i.) 

"  Fresh  Ripe  Raspberries,  any  convenient  quantity  ;  Sugar,  a  sufficient  quantity. 
Reduce  the  Raspberries  to  a  pulp,  and  let  it  stand  at  rest  for  three  days.  Separate 
the  juice  by  pressing,  and  set  it  aside  until  it  has  completely  fermented  and  become 
clear,  and  then  filter.  To  forty  parts  [or  one  pint]  of  the  filtered  liquid  add  sixty 
parts  [or  twenty-five  ounces  av.]  of  Sugar,  heat  to  boiling,  avoiding  the  use  of 
tinned  vessels,  and  strain.  Keep  the  Syrup  in  well-stopped  bottles,  in  a  cool  and 
dark  place."  IT.  S. 

This  is  a  new  officinal  syrup,  which  has  been  introduced  because  of  the  large  use 
of  fruit  syrups.  A  better  selection  could  hardly  have  been  made  than  that  of  the 
syrup  of  raspberry.  The  previous  fermentation  of  the  juice  frees  it  from  albuminous 
and  pectinous  substances,  which  interfere  with  the  transparency  of  the  syrup,  and, 
if  not  separated,  would  seriously  increase  the  risk  of  its  spoiling.  The  flavor  of 
the  juice  is  not  injured,  although  the  process  must  be  carefully  watched  to  keep  the 
fermentation  from  passing  from  the  vinous  to  the  acetous  form. 

SYRUPUS  SARSAPARILLiE  COMPOSITUS.  U.  S.     Compound 
Syrup  of  Sarsaparilla. 

(SY-RU'PUS  SAR-SA-PA-KIL'LiE  C0M-P6§'I-TUS.) 

Sirop  de  Salsepareille  compost,  Sirop  sudorifique,  Fr.;  Zusammengesetzter  Sarsaparillsyrup,  G. 

"  Sarsaparilla,  in  No.  30  powder,  one  hundred  and  fifty  parts  [or  twelve  and  a 
half  ounces  av.]  ;  Guaiacum  Wood,  in  No.  30  powder,  twenty  parts  [or  one  and  a 
half  ounces  av.]  ;  Pale  Rose,  in  No.  30  powder,  twelve  parts  [or  one  ounce  av.]  ; 
Glycyrrhiza,  in  No.  30  powder,  twelve  parts  [or  one  ounce  av.]  ;  Senna,  in  No.  30 
powder,  twelve  parts  [or  one  ounce  av.]  ;  Sassafras,  in  No.  20  powder,  six  parts  [or 
half  an  ounce  av.]  ;  Anise,  in  No.  20  powder,  six  parts  [or  half  an  ounce  av.]  ; 
Gaultheria,  in  No.  20  powder,  six  parts  [or  half  an  ounce  av.]  ;  Sugar,  in  coarse 
powder,  six  hundred  parts  [or  fifty  ounces  av.]  ;  Diluted  Alcohol,  Water,  each,  a 
sufficient  quantity,  To  make  one  thousand  parts  [or  three  and  a  half  pints].  Mix 
the  solid  ingredients,  except  the  Sugar,  with  three  hundred  parts  [or  a  pint  and  a 
half]  of  Diluted  Alcohol,  and  macerate  the  mixture  for  forty-eight  hours ;  then 
transfer  it  to  a  cylindrical  percolator,  pack  it  firmly,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  six  hundred  parts  [or  three  pints]  of  tincture  have  been  ob- 
tained. Evaporate  this  portion,  by  means  of  water-bath,  to  three  hundred  parts 
[or  a  pint  and  a  half],  add  one  hundred  parts  [or  half  a  pint]  of  Water,  and  filter, 
adding  enough  Water,  through  the  filter,  to  make  the  whole  weigh  four  hundred 
parts  [or  measure  two  pints].  Lastly,  add  the  Sugar,  dissolve  it  by  agitation,  with- 
out heat,  and  strain."  JJ.  S. 

A  change  has  been  made  in  this  syrup  in  the  last  revision,  in  the  substitution  of- 
the  powdered  drugs,  sassafras,  anise,  and  gaultheria,  for  the  volatile  oils  formerly 
used.     There  is  nothing  to  recommend  this  change,  in  our  opinion.     The  oils  are 
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far  more  likely  to  be  of  uniform  quality,  whilst  the  quantity  of  each  volatile  oil 
in  the  drugs,  as  found  in  commerce,  varies  greatly.  The  objection  to  the  syrup 
of  1870  was  probably  that  its  transparency  was  somewhat  interfered  with  by  the 
addition  of  the  oils  to  the  finished  syrup ;  yet  if  the  oils  be  added  in  the  proportion 
of  three  minims  each  of  the  oils  of  sassafras  and  anise  and  two  of  <raultheria  (if 
the  alternative  formula  above  b  used  to  the  filtered  percolate,  and  this  liquid  used 
to  percolate  the  sugar  with),  no  difficulty  will  be  experienced.  Robert  F.  Fairthorne 
(A.  J.  P.,  Dec.  1881)  proposes  to  make  this  syrup  without  the  use  of  alcohol  by  inter- 
mittent percolation  ;  i.e.,  alternate  maceration  and  percolation.  His  process  is  as 
follows,  assuming  that  the  quantities  used  are  those  of  the  alternative  formula- 
Having  taken  the  sarsaparilla  in  moderately  fine  powder  and  the  other  solid  ingre- 
dients called  for  in  the  Pharmacopoeia,  with  the  exception  of  the  sugar  and  sassafras, 
anise  and  gaultheria,  he  puts  them  loosely  into  a  percolator  which  has  previously 
been  closed  by  means  of  a  cork.  Cold  water  is  then  poured  on,  and  sufficient  is 
added  to  saturate  the  ingredients.  After  standing  2-i  hours  in  a  c-ool  place,  the 
cork  is  removed,  the  articles  firmly  pressed  and  packed  in  the  perc-olator,  and  enough 
water  allowed  to  pass  through,  to  produce  half  a  pint  of  liquid.  After  an  interval 
of  a  day  another  half  pint  of  fluid  is  obtained  in  the  same  way.  Then,  after 
setting  aside  for  24  hours,  more  water  is  passed  through,  so  as  to  obtain  another 
half  pint.  These  percolates  are  mixed  together  and  kept  in  a  cool  place.  Perco- 
lation is  then  continued  until  two  pints  of  liquid  are  obtained,  which  is  evaporated 
to  half  a  pint  by  means  of  a  water-bath.  When  this  is  accomplished,  the  liquid 
is  mixed  with  the  reserved  percolates,  and,  the  su^ar  having  been  added,  it  is  dis- 
solved by  the  aid  of  heat,  which  should  reach  162^  F.,  so  as  to  coagulate  any  al- 
bumen present,  the  whole  strained,  and  the  essential  oils  added. 

In  the  original  edition  of  the  U.  S.  Pharmacopoeia  published  in  1820,  a  process  for 
a  syrup  of  sarsaparilla  was  adopted,  intended  to  represent  the  famous  French  sirop 
de  cuisinier.  This  was  very  much  improved  in  the  revised  edition  published  in 
1830 ;  and  the  amended  process  has  been  retained  with  little  alteration  in  the  sub- 
sequent editions  ;  the  process  of  percolation  having  been  substituted  in  the  present 
Pharmacopoeia  for  simple  maceration  directed  in  the  first  of  the  two  formulas  of 
1850.  In  the  original  process,  the  sarsaparilla  was  subjected  to  long  decoction  with 
water.  It  has  been  proved  that  diluted  alcohol  more  thoroughly  extracts  the  acrid 
principle  of  the  root,  upon  which  its  activity  probably  depends,  than  water,  and 
that  this  principle  is  either  dissipated  or  destroyed  by  the  long-continued  application 
of  a  boiling  heat.  In  the  present  formula,  therefore,  which  employs  diluted  alcohol 
as  the  menstruum,  the  root  is  more  completely  exhausted  of  its  active  matter;  while  the 
heat  applied  to  the  concentration,  being  no  higher  than  is  requisite  for  the  evaporation 
of  the  alcohol,  is  insufficient  to  injure  the  preparation.  The  spirituous  menstruum 
has,  moreover,  the  advantage  of  not  dissolving  the  inert  fecula.  which  encumbers  the 
syrup  prepared  by  decoction,  and  renders  it  liable  to  spoil.  Yet  it  must  be  remem- 
bered, in  this  connection,  that  the  constituents  which  are  dissolved  out  by  the  alcohol 
are  in  great  part  afterward  precipitated  by  water  and  filtered  out,  and  thus  do  not 
enter  into  the  preparation.  In  the  Pharmacopoeia  of  1840,  the  pale  or  hundred- 
leaved  roses  were  very  properly  substituted  for  the  red,  as  their  slightly  laxative 
property  accords  better  with  the  character  of  the  preparation.  The  essential  oils 
were  intended  solely  to  communicate  an  agreeable  flavor,  and  were  used  in  very  small 
proportion.  The  only  objection  to  this  process  is  that  a  portion  of  the  resin,  ex- 
tracted by  the  alcohol  from  the  guaiacum  wood,  is  deposited  during  the  evaporation 
of  the  tincture ;  but  this  is  separated  by  the  filtration  directed,  and  is  therefore  of 
no  disadvantage  to  the  preparation.  But  the  practitioner  should  be  aware  that  much 
of  the  sarsaparilla,  as  it  exists  in  the  market,  is  nearly  or  quite  inert,  and  should  be 
prepared  to  meet  with  disappointment  in  the  use  of  this  or  any  other  preparation, 
unless  satisfied  of  the  good  quality  of  the  drug  from  which  it  is  made. 

Corrosive  sublimate,  which  is  often  given  in  .connection  with  this  syrup,  is  said  to 
be  completely  decomposed  by  it,  being  converted  into  calomel.  31.  Lepage,  of  Gisors, 
proposes  as  a  substitute  the  iodohydrargyrate  of  potassium,  which  he  has  found  not 
to  undergo  decomposition  (see  Part  II.,  and  Sirop  Gibert,  page  760.) 
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The  dose  of  the  syrup  is  half  a  fluidounce  (15  C.c),  equivalent  to  somewhat  less 
than  a  drachm  (3-9  Gm.)  of  the  root,  to  be  taken  three  or  four  times  a  day. 

SYRUPUS  SCILL^.  U.  S.,  Br.     Syrup  of  SquiU. 

(SY-RU'PyS  SCIL'L^— sU'le.) 

Sirop  de  Scille,  Fr.;  Meerzwiebelsyrup,  G. 

"  Vinegar  of  Squill  forfi/  parts  [or  one  pint]  ;  Sugar,  in  coarse  powder,  sixti/ 
parts  [or  twenty-six  ounces  av.]  ;  Water,  a  sufficient  quantity,  To  make  one  hun- 
dred parts  [or  two  pints].  Heat  the  Vinegar  of  Squill  to  the  boiling  point,  in  a 
glass  or  porcelain  vessel,  and  filter  while  hot,  adding,  through  the  filter,  enough 
Water  to  make  the  filtrate  weigh  forty  parts  [or  one  pint].  Add  the  Sugar,  dis- 
solve it  by  agitation,  without  heat,  and  strain."   U.  S. 

"  Take  of  Vinegar  of  Squill  one  pint  [Imperial  measure]  ;  Refined  Sugar  two 
pounds  and  a  Aa^/"  [avoirdupois].     Dissolve  with  the  aid  of  heat."  Br. 

The  present  British  formula  is  almost  identical  with  the  American,  and  difiers 
from  that  of  186-t  in  taking  the  vinegar  already  formed,  instead  of  preparing  it  as 
the  first  step  of  the  process.  The  object  of  heating  the  vinegar  to  the  boiling  point 
is  to  coagulate  albuminous  matter,  which  is  afterwards  separated  by  filtration.  The 
heating  should  be  performed  as  quickly  as  possible,  to  prevent  undue  loss  of  acetic 
acid.  Percolation,  to  dissolve  the  sugar,  may  be  substituted  here  in  place  of  agita- 
tion to  advantage  (see  page  1391). 

This  syrup  is  mnch  employed  as  an  expectorant,  especially  in  combination  with  a 
solution  of  tartarized  antimony.  The  dose  is  about  a  fluidrachm  (375  C.c).  In 
infantile  cases  of  catarrh  and  other  pectoral  complaints,  it  is  sometimes  given,  in  the 
same  dose,  as  an  emetic. 

SYRUPUS  SCILLE  COMPOSITUS.   U.  S.     Compound  Syrup  of 

Squill. 

(SY-RU'PyS  SClL'LiE  C0M-P6§'I-TUS— sTl'le.) 

Hive-Syrup  ;  Sirop  de  Scille  compost,  Fr.;  Zusammengesetzter  Meerzweibelsyrup,  G. 

"  Squill,  in  No.  30  powder,  one  hundred  and  tiventy  parts  [or  two  and  a  half 
ounces  av.]  ;  Senega,  in  No.  30  powder,  one  hundred  and  twenty  parts  [or  two  and  a 
half  ounces  av.]  ;  Tartrate  of  Antimony  and  Potassium,  three  parts  [or  twenty-eight 
grains]  ;  Sugar,  in  coarse  powder,  twelve  hundred  parts  [or  twenty-six  ounces  av.]  ; 
Precipitated  Phosphate  of  Calcium,  nine  parts  [or  ninety  grains]  ;  Diluted  Alcohol, 
Water,  each,  a  sufficient  quantity,  To  make  two  thousand  parts  [or  about  two  pints]. 
Mix  the  Squill  and  Senega,  and,  having  moistened  the  mixture  with  three  hundred 
parts  [or  half  a  pint]  of  Diluted  Alcohol,  macerate  for  one  hour ;  then  transfer  the 
mixture  to  a  conical  percolator,  and  gradually  pour  upon  it  Diluted  Alcohol,  until 
nine  hundred  parts  [or  one  and  a  half  pints]  of  tincture  are  obtained.  Boil  this 
portion  for  a  few  minutes,  and  then  evaporate  it,  by  moans  of  a  water-bath,  to  th7-ee 
hundred  and  sixty  parts  [or  half  a  pint]  ;  hsiyin^^added  one  hundred  and  fifty  parts 
[or  three  fluidounces]  of  boiling  Water,  triturate  the  mixture  with  the  Precipitated 
Phosphate  of  Calcium,  filter,  and  add,  through  the  filter,  enough  warm  Water  to 
make  the  whole  weigh  seven  hundred  and  fifty  parts  [or  measure  one  pint].  In 
this  dissolve  the  Sugar,  by  agitation,  without  heat,  and  strain.  Lastly,  dissolve  the 
Tartrate  of  Antimony  and  Potassium  m  forty-seven  parts  [or  one  fluidounce]  of  hot 
water,  and  mix  the  solution  thoroughly  with  the  Syrup."    U.  S. 

This  is  intended  as  a  substitute  for  the  popular  preparation  called  Coxp's  hive- 
syrup,  from  which  it  differs  chiefly  in  containing  suear  instead  of  honey.  Prepared 
as  originally  directed  in  the  Pharmacopoeia,  it  invariably  fermented  from  the  want 
of  sufficient  concentration.  This  defect  was  corrected  at  the  revision  of  1840,  when 
sugar  was  substituted  for  honey,  in  consequence  of  the  uncertain  consistence 
and  constitution  of  the  latter.  In  the  Pharmacopoeia  of  1850  two  formulas  were, 
given  for  this  syrup  ;  in  the  first  of  which  the  virtues  of  the  squill  and  senega  were 
extracted  by  long  boiling  with  water,  in  the  second,  by  percolation  with  water  to 
■which  a  small  portion  of  alcohol  was  added.     The  latter  was  preferable  when  skil- 
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fully  performed,  as  it  avoided  in  great  measure  the  injurious  influence  of  boiling 
upon  the  senega,  exhausted  both  this  and  the  squill  more  readily  in  consequence  of 
the  addition  of  alcohol  to  the  menstruum,  and  afforded  a  solution  of  their  active 
principles,  less  embarrassed  with  inert  matters  calculated  to  favor  fermentation.  In 
this  process,  the  filtered  liquor  was  raised  to  the  boiling  point  in  order  to  coagulate 
the  albumen,  after  which  the  evaporation  was  conducted  at  a  lower  temperature. 
The  present  formula  is  a  decided  improvement  upon  the  one  just  described ;  as, 
diluted  alcohol  being  employed  as  the  menstruum,  less  of  the  albuminous  and  muci- 
laginous matter  is  extracted,  while  any  disadvantage  from  the  spirituous  addition 
is  obviated  by  the  subsequent  evaporation  of  the  alcohol  and  the  addition  of  water ; 
the  provision  being  retained  to  boil  the  tincture  for  a  short  time  to  get  rid  of  such 
albumen  as  has  been  taken  up.  Sometimes  the  amount  of  albuminous  coagulum  is 
so  great  as  to  render  the  process  of  filtration  after  the  boiling  very  tedious.  Accord- 
ing to  Mr.  J.  C.  Wharton,  this  can  be  remedied  by  rubbing  up  the  muddy  liquid  with 
magnesia  {A.  J.  P.,  xliii.  102),  but  to  serve  the  same  purpose  precipitated  phos- 
phate of  calcium  has  been  substituted  in  the  officinal  formula.  Percolation  we  have 
found  very  well  adapted  for  dissolving  the  sugar  and  producing  a  transparent  syrup. 
The  compound  syrup  of  squill  combines  the  virtues  of  senega,  squill,  and  tartar 
emetic,  of  the  last  of  which  it  contains  one  grain  in  every  fluidounce.  It  is  emetic, 
diaphoretic,  expectorant,  and  frequently  cathartic,  and  may  be  given  with  advan- 
tage in  mild  cases  of  croup,  in  the  latter  stages  of  severe  cases  when  the  object  is  to 
promote  expectoration,  and  in  other  pectoral  affections  in  which  the  same  indication 
is  presented.  In  croup,  however,  a  mineral  emetic  is  much  to  be  preferred.  The 
dose  of  this  syrup  is,  for  children,  from  ten  drops  to  a  fluidrachm  (0-6-3-75  C.c), 
according  to  the  age,  and  it  may  be  repeated  in  cases  of  croup  every  fifteen  or  twenty 
minutes  tiH  it  vomits.  As  an  expectorant  for  adults  the  dose  is  twenty  or  thirty 
drops  (1-25-1 -9  C.c). 

SYRUPUS  SENEGiE.  U.S.    Sjpnip  of  Senega. 

(SY-bC'PCS  S£N'E-9^-««n-?'je.) 

Sirop  de  Polygala,  Fr.;  Senegasyrup,  G. 

"  Fluid  Extract  of  Senega,  one  hundred  and  sixty  parts  [or  half  a  pint]  ;  "Water 
of  Kmvaouvi.^  four  parts  [or  one  and  a  half  fluidrachms]  ;  Sugar,  in  coarse  powder, 
six  hundred  parts  [or  twenty-eight  ounces  av.]  •,  V^&ter,  a  sufficient  quantity,  To 
make  one  thousand  parts  [or  about  two  pints].  Mix  the  Fluid  Extract  with  tico 
hundred  and  fifty  parts  [or  eleven  fluidounces]  of  Water,  add  the  Water  of  Am- 
monia, shake  the  mixture  well,  and  let  it  stand  for  a  few  hours ;  then  filter  through 
paper,  adding,  through  the  filter,  enough  Water  to  make  the  whole  weigh  ybwr  hun- 
dred parts  [or  measure  seventeen  fluidounces].  To  the  filtered  solution  add  the 
Sugar,  dissolve  it  by  agitation,  without  heat,  and  strain."    U.  S. 

The  syrup  affords  a  very  convenient  mode  of  exhibiting  senega  in  pectoral  com- 
plaints. Owing  to  the  pectinous  principle  present  in  senega,  the  syrup  made  directly 
from  the  root  as  in  the  process  of  1870  was  always  turbid.  It  has  been  frequently 
pointed  out  that  the  addition  of  an  alkali  rendered  the  syrup  transparent,  and  the 
present  process  directs  the  use  of  a  small  quantity  of  water  of  ammonia,  although 
if  the  officinal  fluid  extract  of  senega  is  used,  this  addition  should  be  unnecessary,  for 
water  of  ammonia  has  been  added  to  it  for  the  purpose  of  rendering  it  transparent. 
This  syrup  may  be  given  as  a  stimulant  expectorant  in  the  dose  of  one  or  two 
fluidrachms  (3-75-7"5  C.c). 

SYRUPUS  SENN^.  U.S.,  Br.     Syrup  of  Senna. 
(ST-Bc'pcs  sex'Nj;.) 

Sirop  de  Sen#,  Fr.;  Sennasyrup,  G. 

"  Senna,  bruised,  thirty-three  parts  [or  sixteen  ounces  av.]  ;  Sugar,  in  coarse  pow- 
der, «»'a;'j/  parts  [or  twenty-nine  ounces  av.] ;  A\coh6\,  fmr  parts  [or  two  fluid- 
ounces]  ;  Oil  of  Coriander.  Water,  each  a  sufficient  quantity.  To  make  one  hundred 
parts  [or  about  two  pints].     Digest  the  Senna  in  one  hundred  and  sixty  parts  [or 
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five  pints]  of  Water,  at  a  temperature  not  exceeding  50°  C.  (122°  F.),  for  twenty- 
four  hours,  express  and  strain  the  liquid.  Digest  the  mass  with  seventy  parts  [or 
two  pints]  of  Water,  at  the  same  temperature,  for  six  hours,  and  again  express  and 
strain.  Mix  the  strained  liquids,  and  evaporate  the  mixture  to  thirty  parts  [or  fif- 
teen fluidounces].  When  cold,  add  the  Alcohol,  previously  mixed  with  one  per 
cent,  [or  eight  minims]  of  Oil  of  Coriander,  and  filter  through  paper,  adding,  through 
the  filter,  enough  Water  to  make  the  whole  y^ei^  forty  parts  [or  measure  seven- 
teen fluidounces].  Then  add  the  Sugar,  dissolve  it  by  agitation,  without  heat,  and 
strain."    U.  S. 

"  Take  of  Senna,  broken  small,  sixteen  ounces  [avoirdupois]  ;  Oil  of  Coriander 
three  minims;  Refined  Sugar  twenty-four  ounces  [avoird.]  ;  Distilled  Water  ^ye 
pints  [Imperial  measure],  ov  a  sufficiency  ;  Rectified  Spirit  two  Jiuidounces.  Digest 
the  Senna  in  seventy  [fluid]ounces  of  the  Water  for  tweuty-four  hours  at  a  temper- 
ature of  120°  ;  press  out  the  liquor  and  strain  it.  Digest  the  marc  in  thirty  [fluid] 
ounces  of  the  Water  for  six  hours  at  the  same  temperature ;  again  press  out  the 
liquor  and  strain  it.  Evaporate  the  mixed  liquors  in  a  water-bath  to  ten  fluidounces, 
and,  when  cold,  add  the  Rectified  Spirit,  previously  mixed  with  the  Oil  of  Coriander. 
Clarify  by  filtration,  and  wash  what  remains  on  the  filter  with  Distilled  Water,  until 
the  washings  make  up  the  filtrate  to  sixteen  fluidounces.  Then  add  the  Sugar,  and 
dissolve  by  means  of  a  gentle  heat.  The  product  should  weigh  two  pounds  ten 
ounces  [avoird.],  and  should  have  the  sp.  gr.  1-310."  Br. 

This  syrup  was  not  oflBcinal  in  the  U.  S.  P.  1870  because  it  was  deemed  unneces- 
sary, as  it  is  nearly  one-half  the  strength  of  the  fluid  extract.  It  is  almost  identical 
with  the  British  syrup,  which  has  superseded  the  former  syrups  of  the  London  and 
Edinburgh  Colleges ;  in  prescribing  it,  physicians  accustomed  to  the  doses  of  the 
former  syrups  must  be  on  their  guard  not  very  seriously  to  overdose  their  patients. 
The  syrup,  as  made  by  the  above  formula,  contains  the  strength  of  about  thirty  grains 
of  senna  in  each  fluidrachm,  and  should  rank  with  the  Fluid  Extracts  rather  than 
the  Syrups.  There  would  seem  to  be  no  good  reason  why  this  syrup  should  not  be 
made  in  the  same  way  that  the  officinal  syrups  of  Senega,  Ipecac,  and  Krameria 
are.  If  one  pint  of  fluid  extract  of  senna  be  mixed  with  a  pint  of  syrup,  and 
eight  minims  of  oil  of  coriander  be  added,  a  practically  identical  preparation  would 
be  formed :  the  amount  of  alcohol  present  in  a  dose  would  be  too  small  to  be  thera- 
peutically objectionable,  but,  if  desired,  it  could  be  removed  by  evaporation.  The 
dose  for  an  adult  is  from  one  to  four  fluidrachms  (3-75-15  C.c.) ;  but  for  children, 
for  whom  it  was  originally  intended,  not  more  than  from  one-eighth  to  one-half  of 
that  o.uantity,  according  to  the  age. 

SYRUPUS  TOLUTANUS.  U.  8.,  Br.     Syrup  of  Tolu. 

(SY-RU'PyS  TOL-U-TA'NUS.) 
Sirop  de  Baume  de  Tolu,  Sirop  balsamique,  Fr.;  Tolubalsamsyrup,  G. 

"  Bal.sam  of  Tolu,  four  parts  [or  one  and  three-quarter  ounces  av.]  ;  Sugar,  in 
coarse  powder,  sixty -five  parts  [or  twenty-eight  ounces  av.]  ;  Distilled  Water,  a  suf- 
ficient quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  the  Sugar  with 
thirty-five  parts  [or  thirteen  fluidounces]  of  Distilled  Water,  add  the  Balsam,  and 
digest  the  whole  in  a  covered  vessel,  at  a  temperature  not  exceeding  82°  C.  (180° 
F.),  for  two  hours.  When  cold,  strain  through  a  well-wetted  muslin  strainer,  add- 
ing, through  the  strainer,  enough  Water  to  make  the  Syrup  weigh  one  hundred 
parts  [or  measure  two  pints],  and  mix  thoroughly."    IT.  S.* 

"  Take  of  Balsam  of  Tolu  one  ounce  and  a  quarter  [avoirdupois]  ;  Refined  Sugar 
two  pounds  [avoird.];  Distilled  Water  one  pint  [Imperial  measure],  or  o  s?/^c?'ency. 
Boil  the  Balsam  in  the  Water  for  half  an  hour  in  a  lightly  covered  vessel,  stirring 
occasionally.     Then  remove  from  the  fire,  and  add  Distilled  Water,  if  necessary,  so 

*  Syrupus  Tolutanus,  U.S.  1870.  "Take  of  Tincture  of  Tolu  two  Jftiidounces  ;  Carbonate  of 
Magnesium  one  hundred  and  twenty  grains  ;  Sugar  [refined],  in  coarse  powder,  twenty-six  troyounces  ,• 
Water  «  pint.  Rub  the  Tincture  of  Tolu  first  with  the  Carbonate  of  Magnesium  and  two  troy- 
ounces of  the  Sugar,  then  with  the  Water  gradually  added,  and  filter.  To  the  filtered,  liquid  add 
the  remainder  of  the  Sugar,  and  having  dissolved  it  with  the  aid  of  a  gentle  heat,  strain  the  solu- 
tion while  hot."   U.  S.  1870. 
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that  the  liquid  shall  measure  sixteen  [fluid]ounce8.  Filter  the  solutiou  when  cold, 
add  the  Sugar,  and  dissolve  with  the  aid  of  a  steam  or  water-bath.  The  product 
should  weigh  three  pounds  [avoird.],  and  should  have  the  sp.  gr.  1-330."  Br. 

We  regret  the  change  in  the  process  for  this  syrup.  It  is  now  directed  to  be 
made  by  digesting  the  balsam  in  a  hot  solution  of  sugar  and  straining  when  cold, 
and  the  result  is  a  cloudy  syrup  instead  of  the  transparent,  highly  flavored  syrup 
of  1870.  In  the  superseded  process,  the  tincture  of  tolu  was  rubbed  with  car- 
bonate of  magnesium  and  a  little  sugar,  and  afterwards  with  the  water,  in  order 
to  enable  this  fluid  to  take  from  the  tincture  all  that  it  is  capable  of  dissolving ; 
the  carbonate  of  magnesium  and  the  precipitated  resin  of  the  tincture  being  sepa- 
rated by  filtration.  The  process  was  then  completed  by  forming  a  syrup  with  the 
filtered  liquid.  It  is  in  accordance  with  a  formula  proposed  by  Mr.  J.  D.  Fin- 
ley,  and  published  in  a  note  in  the  eleventh  edition  of  the  U.  S.  Dispensatory. 
The  resulting  syrup  is  beautifully  and  permanently  clear,  and  has  very  decidedly 
the  flavor  of  the  balsam.  In  the  present  U.  S.  and  British  processes  the  soluble 
principles  of  the  balsam  are  extracted  by  boiling  it  with  water,  but  with  great  waste 
of  the  material,  as  the  water  dissolves  but  a  small  portion  of  the  active  matter.  To 
obviate  this  waste,  the  same  portion  of  balsam  is,  according  to  Mr.  Brande,  usually 
employed  in  successive  operations  ;  and  it  long  continues  to  impart  odor  and  taste  to 
boiling  water.  Syrup  of  tolu  is  a  feeble  preparation,  and  is  used  chiefly  to  impart 
its  agreeable  flavor  to  mixtures.  If  a  stronger  syrup  is  desired,  it  is  readily  made 
by  adding  tincture  of  tolu  in  the  desired  quantity  and  directing  the  bottle  to  be 
shaken. 

SYEUPUS  ZIXGIBERIS.  U.S.,  Br.     Si/rup  of  Ginger. 

(ST-KU'PC8  ZIN-glB'K-BIS.) 

Sirop  de  Gingembre,  Fr  ;  Ingwersymp,  G. 

"  Fluid  Extract  of  Ginger,  two  parts  [or  one  fluidounce]  ;  Sugar,  in  coarse  pow- 
der, sixty-Jive  parts  [or  thirty  ounces  av.]  ;  Water  a  sufficient  quantity.  To  make  one 
hundred  parts  [or  about  two  pints].  Rub  the  Fluid  Extract  of  Ginger  with  ticenty- 
five  parts  [or  twelve  ounces  av.]  of  Sugar,  and  expose  the  mixture  to  a  heat  not 
exceeding  60^  C.  (140°  F.),  until  all  the  alcohol  has  evaporated.  Then  mix  the 
residue  thoroughly,  by  agitation,  with  thirty-Jive  parts  [or  fifteen  fluidounces]  of 
W^ater,  and  filter  the  liquid,  adding,  through  the  filter,  enough  Water  to  make  the 
whole  weigh  sixty  parts  [or  measure  twenty-two  fluidounces].  Finallv,  add  the 
remainder  of  the  Suarar,  dissolve  it  by  agitation,  without  heat,  and  strain."    U.  S. 

"Take  of  Strong  Tincture  of  Ginger  six  Jiuidrachim ;  Syrup  nineteen  Jluid- 
ounces.     Mix  with  agitation."   £r. 

The  U.  S.  process  of  1870  fur  Syrup  of  Ginger  was  upon  the  same  amended 
plan  as  that  adopted  for  Syrup  of  Tolu,  and  yielded  a  fine  preparation  entirely 
free  from  turbidness.  We  do  not  regard  the  present  officinal  process  as  an  improve- 
ment. It  is  more  troublesome,  and  a  transparent  syrup  can  onlv  be  secured  by 
passing  the  filtrate  repeatedly  through  the  filter.  Percolation  will  doubtless  be 
preferred  to  agitation  in  dissolving  the  sugar.  The  use  of  carbonate  of  mag- 
nesium was  unobjectionable,  and  the  process  of  the  U.  S.  P.  1870  was  preferable.* 
The  British  syrup,  being  made  by  the  simple  incorporation  of  the  tincture  with 
syrup,  has  of  course  all  the  strength  of  the  ginger,  but  is  inferior  to  the  U.  S. 
preparation  in  appearance  and  flavor.  The  old  plan  of  using  water  as  the  men- 
struum has  been  entirely  abandoned,  as  the  syrup  thus  made  is  encumbered  with 
mucilage  and  starch,  and  consequently  rendered  more  liable  to  decomposition.  In 
order  that  the  preparation  may  be  of  the  proper  strength,  it  is  necessary  that  the 
fluid  extract  should  have  been  made  with  the  best  Jamaica  ginger.     The  syrup  of 

»  Synipns  Zingiherit,  U.S.  1870.  "Take  of  Fluid  Extract  of  Ginger  <i  fuidounce ;  Carbonate 
of  Magnesium  one  hundred  and  »ixty  grains  ;  Sugar  [refined],  in  coarse  powder,  serenty-ttro  troy- 
ounces  ;  Water  forty-two  Jiuidnnnces.  Rub  the  Fluid  Extract  of  Ginger  first  with  the  Carbonate 
of  Magnesium  and  two  troyounces  of  the  Sugar,  and  then  with  the  Water,  gradually  added,  and 
filter.  To  the  filtered  liquor  add  the  remainder  of  the  Sugar,  and,  having  dissolved  it  with  the  aid 
of  a  gentle  heat,  strain  the  eolation  while  hot."  U.  H. 
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ginger  is  much  used  as  a  warm  stomachic  addition  to  tonic  and  purgative  infusions 
or  mixtures,  and  to  impart  flavor  particularly  to  carbonic  acid  water.  The  dose  is 
a  fluidrachm  (375  C.c.)  or  more. 

TABACUM.  U.S.     Tobacco. 

(TAB'A-CUM.) 

"  The  commercial,  dried  leaves  of  Nicotiana  Tabacum.  Linue.  (Nat.  Ord.  So- 
lanaceae.)"  U.  S.  "  The  dried  leaves  of  Virginian  tobacco,  Nicotiana  Tabacum. 
(Linn.  Steph.  &  Church,  Med.  Bot.,  plate  37.)     Cultivated  in  America."  Br. 

Tabaci  Folia,  Br.;  Leaf  Tobacco;  Folia  Nicotianae, /".(?.;  Nicotiane,  Tabac, />./  Tabak, 
Tabaksbl'atter,  G.;  Tobacco,  It.;  Tobaco,  Sp. 

Gen.  Cli.  Corolla  funnel-shaped  with  the  border  plaited.  Startiens  inclined.  Cap- 
sules two-valved,  two-celled.    Willd. 

Nicotiana  Tabacum.  Willd.  Sp.  Plant,  i.  1014  ;  Bigelow,  Am.  Med.  Bot.  ii.  171 ; 
B.  &  T.  191.  The  tobacco  is  an  annual  plant,  with  a  large  fibrous  root,  and  an 
erect,  round,  hairy,  viscid  stem,  which  branches  near  the  top,  and  rises  from  three 
to  six  feet  in  height.  The  leaves  are  numerous,  alternate,  sessile,  and  somewhat 
decurrent,  very  large,  ovate-lanceolate,  pointed,  entire,  slightly  viscid,  and  of  a  pale 
green  color.  The  lowest  are  often  two  feet  long,  and  six  inches  broad.  The  flowers 
are  disposed  in  loose  terminal  panicles,  and  are  furnished  with  long,  linear,  pointed 
bracts  at  the  divisions  of  the  peduncle.  The  calyx  is  bell-shaped,  hairy,  somewhat 
viscid,  and  divided  at  its  summit  into  five  pointed  segments.  The  tube  of  the 
corolla  is  twice  as  long  as  the  calyx,  of  a  greenish  hue,  swelling  at  top  into  an  ob- 
long cup,  and  ultimately  expanding  into  a  five-lobed,  plaited,  rose-colored  border. 
The  whole  corolla  is  very  viscid.  The  filaments  incline  to  one  side,  and  support 
oblong  anthers.  The  pistil  consists  of  an  oval  germ,  a  slender  style  longer  than  the 
stamens,  and  a  cleft  stigma.  The  fruit  is  an  ovate,  two-valved,  two-celled  capsule, 
containing  numerous  reniform  seeds,  and  opening  at  the  summit.  The  leaves  are 
the  part  employed.  The  seeds,  examined  by  F.  M.  Brandt,  yielded  no  narcotic 
principle,  though  a  protein-like  substance  contained  in  them  was  thought,  by  its  de- 
composition, to  produce  nicotine.  (Neues  Jahrb.  fiir  Pharm.,  xxi.  42.)  Prof.  Proc- 
ter also  failed  to  find  nicotine  in  the  seeds.   {Proc.  A.  P.  A.,  1858,  p.  29G.) 

There  is  good  reason  to  believe  that  this  plant  is  a  native  of  tropical  America, 
where  it  was  found  by  the  Spaniards  upon  their  arrival.  It  is  at  present  cultivated 
in  most  parts  of  the  world,  and  nowhere  more  abundantly  than  witiiin  the  limits -of 
the  United  States.  Virginia  is,  perhaps,  the  region  most  celebrated  for  its  culture. 
The  young  shoots,  produced  from  seeds  thickly  sown  in  beds,  are  transplanted  into 
the  fields  during  the  month  of  May,  and  set  in  rows  with  an  interval  of  three  or 
four  feet  between  the  plants.  Through  the  whole  period  of  its  growth,  the  crop 
requires  constant  attention.  The  development  of  the  leaves  is  promoted  by  remov- 
ing the  top  of  each  plant,  and  thus  preventing  it  from  running  into  flower  and  seed. 
The  harvest  is  in  August.  The  ripe  plants,  having  been  cut  ofi"  above  their  roots, 
are  dried  under  cover,  and  then  stripped  of  their  leaves,  which  are  tied  in  bundles, 
and  packed  in  hogsheads.  While  hung  up  in  the  drying  houses,  they  undergo  a 
curing  process,  consisting  in  exposure  to  a  considerable  degree  of  heat,  through 
which  they  become  moist,  or  in  other  words  are  said  to  sweat,  after  which  they  are 
dried  for  packing. 

Two  varieties  of  this  species  are  mentioned  by  authors,  one  with  narrow,  the  other 
with  broad  leaves ;  but  they  do  not  difiier  materially  in  properties.  Great  diversity 
in  the  quality  of  tobacco  is  produced  by  difference  of  soil  and  mode  of  cultivation ; 
and  several  varieties  are  recognized  in  commerce.  Other  species  also  of  Nicotiana 
are  said  to  be  cultivated,  especially  N.  rustica  and  N.  paniculafa,  the  former  of 
which  is  said  to  have  been  the  first  introduced  into  Europe,  and  is  thought  to  have 
been  cultivated  by  the  aborigines  of  this  country,  as  it  is  naturalized  near  the  borders 
of  some  of  our  small  northern  lakes.  The  N.  quadrivalvis  of  Pursh  afi'ords  tobacco 
to  the  Indians  of  the  Missouri  and  Columbia  Kivers ;  and  N.  fruticosa,  a  native  of 
China,  was  probably  cultivated  in  Asia  before  the  discovery  of  this  continent  by 
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Columbus.     The  latter  species  is  said  by  Mr.  John  Le  Conte  to  be  that  from  which 
the  best  Cuba  tobacco  is  obtained.*  {A.  J.  P.,  1859.) 

Properties.  Tobacco,  as  it  occurs  ia  commerce,  is  of  a  yellowish  brown  color, 
a  strong  narcotic  penetrating  odor  which  is  wanting  in  the  fresh  leaves,  and  a  bitter, 
nauseous,  and  acrid  taste.  These  properties  are  imparted  to  water  and  alcohol. 
They  are  injured  by  long  boiling;  and  the  extract  is,  therefore,  relatively  feeble. 
Officinally  the  leaves  are  described  as  "  up  to  twenty  inches  (50  cm.)  long,  oval 
or  ovate-lanceolate,  acute,  entire,  brown,  friable,  glandular-hairy,  of  a  heavy,  pecu- 
liar odor,  and  a  nauseous,  bitter  and  acrid  taste."  Lf.  S.  An  elaborate  analysis  of 
tobacco  was  made  by  Vauquelin,  who  discovered  in  it,  among  other  ingredients,  an 
acrid,  volatile,  colorless  liquid,  slightly  soluble  in  water,  very  soluble  in  alcohol,  and 
supposed  to  be  the  active  principle.  It  was  separated  by  a  complicated  process,  of 
which,  however,  the  most  important  step  was  the  distillation  of  tobacco  juice  with 
potassa.  In  the  results  of  this  distillation,  Vauquelin  recognized  alkaline  properties, 
which  he  ascribed  to  ammonia,  but  which  were,  in  part  at  least,  dependent  upon 
the  acrid  principle  alluded  to.  To  this  principle  the  name  of  nicotine  was  given  ; 
but  its  alkalinity  was  not  ascertained  till  a  subsequent  period.  Another  substance 
was  obtained  by  Hermbstadt  by  simply  distilling  water  from  tobacco,  and  allowing 
the  liquid  to  stand  for  several  days.  A  white  crystalline  matter  rose  to  the  surface, 
which,  upon  being  removed,  was  found  to  have  the  odor  of  tobacco,  and  to  resemble 
it  in  effects.  It  was  fusible,  volatilizable,  similar  to  the  nicotine  of  Vauquelin  in 
solubility,  and  without  alkaline  or  acid  properties.  It  was  called  nicofianin  by 
Hermbstadt,  and  appears  to  partake  of  the  nature  of  volatile  oils.  Fliickiger,  who 
made  a  study  of  this  nicotianin,  is  of  the  opinion  that  it  is  simply  a  fatty  acid  con- 
taminated with  a  little  volatile  oil.  (^Pharmacographia,  2d  ed.,  p.  468.)  Two  Ger- 
man chemists,  Posselt  and  Reimann,  subsequently  analyzed  tobacco,  and  ascertained 
the  alkaline  nature  of  its  active  principle,  which,  however,  neither  they  nor  Vauque- 
lin obtained  in  a  state  of  purity.  According  to  these  chemists,  10,0U0  parts  of  the 
fresh  leaves  contain  6  parts  of  an  alkaloid,  which  they  call  nicotine,  1  of  the  nicotianin 
of  Hermbstadt,  287  of  slightly  bitter  extractive,  174  of  gum  mixed  with  a  little 
malate  of  calcium,  26*7  of  green  resin,  26  of  albumen,  104*8  of  a  substance  analo- 
gous to  gluten,  51  of  malic  acid,  12  of  malate  of  ammonium,  4*8  of  sulphate  of  po- 
tassium, 63  of  chloride  of  potassium,  95  of  potassa,  which  was  combined  in  the 
leaves  with  malic  and  nitric  acids,  166  of  phosphate  of  calcium,  24-2  of  lime  which 
had  been  combined  with  malic  acid,  8"8  of  silica,  4969  of  lignin,  traces  of  starch, 
and  8828  parts  of  water.  (Berzelius,  Traite  de  Chimie.)  According  to  M.  E. 
Goupet,  tobacco  contains  also  a  little  citric  acid.  {Chem.  Gaz.,  Aug.  1846,  p.  319.) 
The  nicotine  obtained  by  Vauquelin,  and  by  Posselt  and  Reimann,  was  a  colorless, 
volatile  liquid,  and,  as  subsequently  ascertained  by  Henry  and  Boutron,  was  in  fact 
an  aqueous  solution  of  the  alkaline  principle  in  connection  with  ammonia.  It  was 
reserved  for  these  chemists  to  obtain  nicotine  in  a  state  of  purity.  It  exists  in  to- 
bacco combined  with  an  acid  in  excess,  and  in  this  state  is  not  volatile."}"  It  is 
easily  extracted  from  tobacco  by  means  of  alcohol,  or  water  as  a  malate,  from  which 
the  alkaloid  can  be  separated  by  shaking  it  with  caustic  lye  and  ether.  The  ether 
is  then  expelled  by  warming  the  liquid,  which  finally  has  to  be  mixed  with  slaked 
lime  and  distilled  in  a  stream  of  hydrogen,  when  the  nicotine  begins  to  come  over 
at  about  200^  C.  (392°  F.).     For  a  mode  of  estimating  the  proportion  of  nicotine 

*  The  latest  researches  indicate  that  the  officinal  species  is  a  more  exclusive  source  of  the  com- 
mercial tobacco  than  is  indicated  by  the  text,  and  also  in  the  Phnrmaeographia,  where  it  ia  stated  that 
N.  ruttlcn  furnishes  Ea»t  India  Tobacco  and  the  kinds  known  as  Latakia  and  Turkish  Tobneeo, 
y.  Per»ica,  the  tobacco  of  Shiraz,  and  A',  rrpandn,  a  mach  valued  Havana  tobacco.  Latiikia  to- 
bacco seems,  however,  to  be  the  product  of  the  officinal  plant,  and  Senator  Vidal  asserts  that  ^V.  re- 
^a»irf'i  is  not  found  in  Cuba,  A'.  Taftacum  being  the  only  species  there  cultivated.  (F.J.  7"/-.,  viii.  710.) 

t  M.  Liecke  determines  the  proportion  of  nicotine  in  any  specimen  of  tobacco  as  follows.  He 
treats  the  dry  leaves  three  times  successively  with  water  acidulate<l  with  sulphuric  acid,  and  evap- 
orates the  liquid  to  the  consistence  of  an  extract.  The  extract  is  agitated  with  its  volume  of  alco- 
hol, and  the  tincture  is  filtered  through  paper  previously  washed  with  alcohol.  It  contains  all  the 
nicotine  in  the  state  of  sulphate.  After  evaporating  the  alcohol,  he  decomposes  the  sulphate  by 
caustic  potisia  in  a  distillatory  apparatus  of  glass,  which  is  heated  gradually,  by  means  of  an  oil- 
l-ath,  to  260°  C,  and  saturates  the  nicotine  received  by  dilute  sulphuric  acid.  {Joum.  de  Pharm,  et 
de  Ghim.,  Dec.  1S67,  p.  451.) 
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in  tobacco,  see  P.  J.  Tr.  (Dec.  1873,  p.  442).  For  an  analysis  of  the  ashes  of 
Virginia  tobacco,  by  Messrs.  McD.  Firby,  of  New  Orleans,  and  J.  A.  Cahill,  of 
Virginia,  see  Chem.  News  (Sept.  4,  1874,  p.  117). 

Nicotine.  (^Nicotina  or  Nicotia.^  This  is  a  colorless  or  nearly  colorless  fluid  ;  of 
the  sp.  gr.  1-027  ;  boiling  at  247°  C.  (476-6°  F.),  and  not  solidifying  at  —15°  C. 
(14°  F.)  ;  of  little  smell  when  cold ;  of  an  exceedingly  acrid  burning  taste,  even 
when  largely  diluted ;  entirely  volatilizable,  and,  in  the  state  of  vapor,  very  irritant 
to  the  nostrils,  with  an  odor  recalling  that  of  tobacco ;  inflammable ;  very  soluble 
in  water,  alcohol,  ether,  the  fixed  oils,  and  oil  of  turpentine ;  strongly  alkaline  in 
its  reaction  ;  and  capable  of  forming  crystallizable  salts  with  the  acids.  These  salts 
are  deliquescent,  having  a  burning  and  acrid  taste,  and,  like  the  salts  of  ammonia, 
lose  a  portion  of  their  base  by  heat.  Nicotine  contains  a  much  larger  proportion  of 
nitrogen  than  most  of  the  other  organic  alkalies.  Its  formula  is  CjoHj^N^.  In  its 
action  on  the  animal  system,  it  is  one  of  the  most  virulent  poisons  known.  A  drop 
of  it,  in  the  state  of  concentrated  solution,  was  suflScient  to  destroy  a  dog ;  and 
small  birds  perished  at  the  approach  of  a  tube  containing  it.  In  man,  it  is  said  to 
destroy  life,  in  poisonous  doses,  in  from  two  to  five  minutes.  Tannin  forms  with 
it  a  compound  of  but  slight  solubility,  and  might  be  employed  as  a  counter-poison. 
It  exists  in  tobacco  in  small  proportion.  Henry  and  Boutron  found  difi"erent 
varieties  of  tobacco  to  give  products  varying  from  3-8  to  11-28  parts  in  1000.  It 
has  been  found  in  the  seeds,  and  in  very  small  proportion  in  the  root.  (See  Journ. 
de  Pharm.^  xxii.  689.)  There  can  be  little  doubt  that  tobacco  owes  its  activity  to 
this  alkaloid.*  It  has  been  employed  as  a  poison.  For  a  very  interesting  account 
of  it  in  all  its  toxicological  relations,  the  reader  is  referred  to  a  memoir  by  Orfila, 
translated  by  Dr.  Lee,  and  published  in  the  N.  Y.  Journ.  of  Med.  (N.  S.,  ix.  112, 
219,  and  369).  A  paper  on  the  same  subject,  by  Dr.  A.  S.  Taylor,  is  contained  in 
the  P.J.  Tr.,  June,  1859  (p.  620).  Nicotine  has  the  remarkable  property  of  re- 
sisting decomposition  amid  the  decaying  tissues  of  the  body,  and  was  detected  by 
Orfila  in  the  bodies  of  animals  destroyed  by  it  two  or  three  months  after  their 
death.  Prof  F.  F.  Mayer,  of  New  York,  has  concluded  from  his  experiments 
that  nicotine  is  the  active  principle  in  all  parts  of  the  plant  both  before  and  after 
curing.  (P/-oc.  ^.  P.  A,  1865.) 

Vohl  and  Eulenberg  (/*.  J.  Tr..,  Jan.  1872,  p.  567)  made  an  interesting  analysis 
of  tobacco-smoke.  The  smoke  analyzed  was  of  strong  tobacco,  containing  4  per  cent, 
of  nicotine.     Notwithstanding  this  large  proportion  of  nicotine,  none  of  it  was  found 

*  M.  Schloesing  obtained  a  much  larger  proportion  than  that  stated  above,  by  the  follovving 
process.  Tobacco  is  exhausted  by  boiling  water,  the  infusion  evaporated  to  a  semi-solid  consist- 
ence, and  the  extract  shaken  with  twice  its  volume  of  alcohol  of  36°.  Two  layers  form,  of  which 
the  upper  contains  all  the  nicotine.  This  is  decanted,  most  of  the  alcohol  evaporated,  and  alcohol 
anew  added  in  order  to  precipitate  certain  matters.  The  extract  is  treated  with  a  concentrated  so- 
lution of  potassa,  and,  after  cooling,  is  shaken  with  ether,  which  dissolves  the  nicotine.  To  the 
ethereal  solution  powdered  oxalic  acid  is  added,  which  unites  with  the  nicotine,  and  separates  in 
the  form  of  a  syrupy  mass.  This,  being  washed  with  ether,  treated  with  potassa,  taken  up  by 
water,  and  distilled  in  a  water-bath,  yields  the  nicotine,  which  may  be  obtained  pure  by  rectifica- 
tion in  a  current  of  hydrogen.  {Journ.  de  Pharm.,  3e  ser.,  xii.  157.)  Orfila,  in  his  memoir  on  nic- 
otine, states  that  Havana  tobacco  yields  2  per  cent,  of  this  alkaloid,  Maryland  2'3  per  cent.,  and 
Virginia  6-9  per  cent.  Laiblin's  modification  of  Schloesing's  process  is  as  follows.  "  Coarsely-cut 
tobacco  is  digested  for  a  day  with  cold  water,  and  the  mixture  subsequently  boiled  by  injection  of 
superheated  steam,  filtered,  and  the  residue  pressed.  The  same  series  of  operations  is  repeated, 
and  the  mixed  filtrates  are  evaporated  to  one-third  of  their  volume.  A  quantity  of  lime,  one-tenth 
of  the  weight  of  the  tobacco  used,  is  now  added,  and  the  mixture  distilled  by  a  current  of  steam  as 
long  as  nicotine  (recognized  by  its  odor)  comes  over.  The  distillate  is  exactly  neutralized  by  ox- 
alic acid,  the  amount  used  being  noted,  and  evaporated  to  a  thin  syrup.  The  exact  amount  of 
potash  necessary  to  neutralize  the  oxalic  acid  is  now  added,  and  the  crude  nicotine  which  separates 
is  collected.  The  remaining  liquid  is  exhausted  with  ether,  and  the  nicotine  thus  exiriicted  added 
to  that  first  obtained.  That  portion  of  the  crude  base  which  distils  over  below  250°  C.  (482°  F.)  is  con- 
verted into  oxalate  by  adding  powdered  oxalic  acid  to  its  ethereal  solution  ;  and  the  purified  oxalate, 
which  separates  as  a  syrup,  after  being  washed  with  ether,  is  dissolved  in  water  and  ngain  decom- 
posed with  potash  as  above.  The  product  is  finally  heated  to  110°  C.  (230°  F.)  for  six  hours  by  a 
paraffin-bath,  and  a  slow  stream  of  dry  hydrogen  passed  through  it  to  remove  ammonia,  eiher,  and 
water.  The  temperature  is  then  gradually  raised  to  210°  C.  (410°  F.),  to  com])lefe  the  removal  of 
the  water,  and  on  fractionally  distilling  the  residue,  pure  nicotine  comes  over  between  240°  and 
242°  C.  (464°  and  467-6°  F.).  It  must  be  preserved  in  sealed  tubes.  One  centner  (112  lbs.)  of 
tobacco  thus  treated  yielded  600  grammes  of  pure  nicotine  (=  1 J  per  cent.),  besides  impure  base."' 
•(  A.  J.  P.,  Jan,  1880.)     Kirchmann's  process  may  be  found  in  N.  li.,  1876,  p.  328. 
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in  the  smoke ;  the  authors  differing  in  their  results  from  most  previous  observers  ; 
Zeise  alone  having  as  early  as  1843  declared  its  non-existence.  The  authors  ascribe 
the  mistake  of  others  to  the  existence  in  the  smoke  of  certain  products  closely  resem- 
bling nicotine  in  sensible  and  physiological  properties,  namely,  the  nicotine  bases, 
which  have  a  high  boiling  point,  such  as  parvoline. 

When  cigars  were  smoked,  certain  gases  were  given  off,  which,  when  collected  and 
examined,  proved  to  be  oxygen,  nitrogen,  carbonic  acid,  and  marsh-gas.  The  smoke 
was  drawn  first  through  a  potassa  solution  to  collect  acids,  and  then  through  dilute 
sulphuric  acid  to  collect  bases.  With  the  potassa  solution,  an  oily  substance  ap- 
peared on  the  surface,  having  an  almost  intolerable  odor  of  tobacco-smoke,  and  from 
this  was  obtained,  by  distillation  at  a  gradually  increasing  temperature,  at  first  a  liquid 
and  oily  product,  and,  at  the  temperature  of  300°  C.  (572°  F.),  a  substance  which  on 
cooling  became  a  laminated  mass.  This,  on  being  repeatedly  crystallized  from  ether, 
assumed  the  appearance  of  pearly  white  scales,  melting  between  94°  C.  and  95°  C. 
(201-2°  and  203°  F.),  and  of  a  higher  boiling  point  than  mercury.  From  these 
characters,  as  well  as  its  percentage  composition,  this  substance  appears  to  be  iden- 
tical with  the  hydrocarbon  (CjjHjg)  discovered  by  Kraut.  The  oily  distillate  before 
this,  having  been  purified  by  repeated  treatment  with  potassa  and  sulphuric  acid, 
had  a  sp.  gr.  0*8  to  0-87,  and  from  its  percentage  composition  (92  or  93  C,  and  8 
or  7  H.)  appears  to  be  a  mixture  of  different  hydrocarbons,  belonging  to  the  ben- 
zene or  some  analogous  series.  The  potassa  solution,  after  the  separation  of  the 
oils,  yielded,  under  appropriate  treatment,  a  large  amount  of  gas,  consisting  of  car- 
bon dioxide,  and  hydrogen  cyanide  and  sulphide:  consequently  the  statement  that 
tobacco-smoke  contains  no  cyanogen  is  a  mistake.  Upon  a  distillation  of  the  potassa 
solution  after  the  addition  of  sulphuric  acid,  several  acids  were  found  in  the  dis- 
tillate ;  viz.,  acetic,  propionic,  butyric,  valerianic,  and  carbolic,  with  a  portion  of 
creasote,  more  doubtfully  caproic,  caprylic,  and  succinic  acids. 

The  sulphuric  acid  solution  now  only  remained  for  examination.  From  this, 
which  had  become  dark-colored  and  thick  on  standing,  a  dark  brown  resin  was  sep- 
arated. By  treatment  with  potassa,  ammoniacal  vapors  escaped,  and  a  hroicn  oil 
with  the  odor  of  tobacco-smoke  floated  on  the  surface.  From  the  residuary  liquid, 
after  distillation,  saturation  with  caustic  potassa,  and  redistillation,  vapors  escaped 
which  proved  to  be  chloride  of  ammonium.  After  further  treatment,  for  which  we 
refer  to  the  original,  the  oily  residue  was  divided  by  fractional  distillation,  and  the 
whole  series  of  picoline  bases,  analogous  to  the  aniline  bases,  were  obtained.  The 
identity  of  the  following  was  determined  by  their  boiling  point,  percentage  compo- 
sition, and  the  composition  of  the  double  platinum  salt:  pyridine,  C5H5N,  boiling 
point  115°  to  11G°  C.  (239°  to  2408°  F.)  ;  picoline,  C,U,N,  boiling  point  134° 
to  135°  C.  (273-2°  to  275°  F.)  ;  lutidine,  Q.V^^'H,  boiling  point  155°  C.  (311°  F.)  ; 
coUidine.  CgHjjN,  boiling  point  171-5°  C.  (341°  F.)  (isomeric  with  xylidine)  ;  par- 
voline, C3HJ3N,  boiling  point  187°  to  188°  C.  (368-6°  to  370-4°  F.)  (isomeric  with 
cumidine)  ;  coridine,  CjjHj.N,  boiling  point  211°  C.  (411-8  F.)  ;  rubidine,  CijHj^N  ; 
and  probably  viridine,  C.^Hi^N,  boiling  point  251°  C.  (483-8°  F.).  No  trace  of 
nicotine  was  to  be  found.  The  authors  experimented  physiologically  with  only  a 
mixture,  of  those  boiling  below  160°  C.  (320°  F.),  and  of  those  between  160° 
and  250°  C.  (320°  and  482°  F.)  ;  and  these  were  found,  like  nicotine,  to  cause 
contraction  of  the  pupil,  dyspnoea,  general  convulsions,  and  death. 

When  distilled  at  a  temperature  above  that  of  boiling  water,  tobacco  affords  an 
empyreumatic  oil,  which  Mr.  Brodie  proved  to  be  a  most  virulent  poison.  A  single 
drop,  injected  into  the  rectum  of  a  cat,  occasioned  death  in  about  five  minutes,  and 
double  the  quantity,  administered  in  the  same  manner  to  a  dog,  was  followed  by  the 
same  result.  This  oil  is  of  a  dark  brown  color,  and  an  acrid  taste,  and  has  a  very  dis- 
agreeable odor,  exactly  resembling  that  of  tobacco-pipes  which  have  been  much  used. 
It  has  been  stated  to  contain  nicotine.  (Ann.  de  Chim.  ef  de  Pht/s.,  3e  ser.,  ix.  465.) 

It  is  quite  certain  that  tobacco  leaves  undergo  considerable  chemical  changes  dur- 
ing the  processes  of  curing  and  preparation  for  use.  Thus,  the  characteristic  odor 
of  ordinary  tobacco  is  entirely  different  from  that  of  the  fresh  leaves,  and  must  be 
owing  to  the  generation  of  a  new  volatile  principle.     It  has  also  been  asserted  that 


1420  Tabacum.  part  i. 

the  proportion  of  nicotine  in  prepared  tobacco  is  greater  than  in  the  fresh.  It  has 
even  been  made  a  question,  whether  nicotine  exists  at  all  in  the  fresh  growing  leaves ; 
but  this  question  has  been  experimentally  decided  in  the  affirmative  by  Prof.  Procter 
(Proc.  A.  P.  A.,  1858,  p.  300)  ;  and  Prof  Mayer,  of  New  York,  has  experimentally 
determined  that  the  nicotine  exists  as  largely  in  the  plant  before  as  after  curing; 
indeed,  he  believes  that  it  is  somewhat  diminished  in  the  process,  probably  in  part 
if  not  altogether  by  volatilization.  (Ibid.,  1865.) 

The  distinguishing  character  of  tobacco,  as  given  in  the  Br.  Pharmacopoeia,  is 
that,  when  distilled  with  solution  of  potassa,  it  yields  an  alkaline  fluid,  having  the 
peculiar  odor  of  nicotine,  and  giving  precipitates  with  platiuic  chloride  and  tincture 
of  galls. 

Medical  Properties  and  Uses.  Tobacco  is  a  powerful  sedative  poison,  which 
is  locally  irritant.  Snuffed  up  the  nostrils,  it  excites  violent  sneezing  and  a  copious 
secretion  of  mucus;  chewed,  it  irritates  the  mucous  membrane  of  the  mouth,  and 
increases  the  flow  of  saliva ;  when  injected  into  the  rectum,  it  sometimes  operates  as 
a  cathartic;  and  the  alkaloid  nicotine  injected  into  the  cellular  tissue  of  animals  evi- 
dently produces  much  pain.  Moderately  taken,  it  quiets  restlessness,  calms  mental 
and  corporeal  inquietude,  and  produces  a  state  of  general  languor  or  repose,  which 
has  great  charms  for  those  habituated  to  the  impression.  In  larger  quantities,  it 
gives  rise  to  confusion  of  the  head,  vertigo,  stupor,  faintness,  nausea,  vomiting,  and 
general  depression  of  the  nervous  and  circulatory  functions,  which,  if  increased, 
eventuates  in  alarming  and  even  fatal  prostration.  The  symptoms  of  its  excessive 
action  are  severe  retching,  with  the  most  distressing  and  continued  nausea,  great 
feebleness  of  pulse,  coolness  of  the  skin,  fainting,  and  sometimes  convulsions.  We 
are  singularly  deficient  in  exact  knowledge  as  to  how  these  various  symptoms  are 
produced.  In  accordance  with  the  experimental  evidence  at  hand,  the  convulsions 
are  spinal ;  and  it  seems  well  determined  that  the  paralysis  is  due  to  a  depressant 
action  upon  the  motor  nerve  trunks,  which  immediately  after  death  are  found  to  be 
iucxcitable.  How  the  circulatory  phenomena  are  brought  about  is  not  clear,  but 
it  would  appear  that  the  heart-muscle  is  not  itself  directly  affected,  as  Benham 
found  that  the  direct  application  of  the  poison  to  the  viscus  does  not  arrest  its 
pulsations. 

The  use  of  tobacco  was  adopted  by  the  Spaniards  from  the  American  Indians.  In 
the  year  1560,  it  was  introduced  into  France  by  the  ambassador  of  that  country  at 
the  court  of  Lisbon,  whose  name — Nicot — has  been  perpetuated  in  the  generic  title 
of  the  plant.  Sir  Walter  Raleigh  is  said  to  have  introduced  the  practice  of  smoking 
into  England.  In  the  various  modes  of  smoking,  chewing,  and  snuffing,  the  drug 
is  now  largely  consumed  in  every  country  on  the  globe.  It  must  have  properties 
peculiarly  adapted  to  the  propensities  of  our  nature,  to  have  thus  surmounted  the 
first  repugnance  to  its  odor  and  taste,  and  to  have  become  the  passion  of  so  many 
millions.  When  employed  in  excess,  it  enfeebles  digestion,  produces  emaciation 
and  general  debility,  and  lays  the  foundation  of  serious  nervous  disorders.  The 
most  common  of  these  is  undoubtedly  disturbance  of  the  innervation  of  the  heart, 
with  consequent  palpitations  and  cardiac  distress.  Amaurosis  and  even  color-blind- 
ness are  occasionally  produced,  and  even  insanity  has  been  ascribed  to  chronic  to- 
bacco poisoning.  In  many  cases  of  "  nervous  bi*eak-down"  attributed  to  overwork, 
the  excessive  use  of  tobacco  has  certainly  been  an  important  etiological  factor.  In 
the  form  of  snuff,  tobacco  is  sometimes  so  much  contaminated  with  lead,  in  conse- 
quence of  being  kept  in  leaden  boxes,  as  to  produce  the  poisonous  effects  of  that 
metal.  In  different  kinds  of  snuff,  Dr.  A.  Vogel  has  found  from  00 14  to  1025 
per  cent,  of  lead.  (See  A.  J.  P.,  186-t,  p.  422.) 

Formerly  much  used  as  a  relaxant,  tobacco  has  been  superseded  by  safer  and 
more  efficacious  remedies,  so  that  it  is  at  present  never  employed  as  an  internal 
medicine,  unless  it  be  in  chronic  asthma.  Locally  the  remedy  is  still  used  to  some 
extent  in  various  skin  diseases,  in  hemorrhoids,  and  in  various  spasmodic  or  painful 
affections.  It  should  always  be  borne  in  mind  that  its  active  principle  is  absorbed 
readily  by  the  skin,  and  that  serious  or  even  fatal  poisoning  may  result  from  its 
too  free  application  to  the  surface  of  the  body.     A  case  of  death  is  on  record, 
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occurrinjr  in  a  child  eight  years  old,  in  consequence  of  the  application  of  the  ex- 
pressed juice  of  the  leaves  to  the  head,  for  the  cure  of  tinea  capitis.  Death  has 
also  been  produced  by  the  inhalation  of  the  smoke. 

Five  or  six  grains  (0-33-0-4  Gm.)  of  powdered  tobacco  will  generally  act  as  an 
emetic ;  but  the  remedy  ought  never  to  be  used  for  such  purpose. 

Of.  Prep.  Enema  Tabaci,  Br. 

TAMARINDUS.  U.S.,  Br.     Tamarind. 

(TAM-A-BIX'DrS.) 

"  The  preserved  pulp  of  the  fruit  of  Tamarindus  Indica.  Linne.  (^Nat.  Ord. 
Leguminosse,  Caesalpiuicae.)"    V.  S.     "The  preserved  pulp  of  the  fruit."  Br. 

Pulpa  Tamarindorum  Cruda,  s.  Fructus  Tamarindorum,  P.G.:  Tamarin,  Tamarins,  Fr.;  Tama- 
rinden,  G.:  Tauiarindi,  It.;  Tamarindos,  Hp. 

Gen.  Ch.  Calyx  four-parted.  Petals  three.  Nectary  with  two  short  bristles  under 
the  filaments.   Legume  filled  with  pulp.    Willd. 

Tamarindus  Indica.  Willd.  Sp.  Plant,  iii.  577  ;  B.  &  T.  92.  The  tamarind 
tree  is  the  only  species  of  this  genus.  It  rises  to  a  great  height,  sends  off  nmner- 
ous  spreading  branches,  and  has  a  beautiful  appearance.  The  trunk  is  erect,  thick, 
and  covered  with  a  rough,  ash-colored  bark.  The  leaves  are  alternate  and  pin- 
nate, composed  of  many  pairs  of  opposite  leaflets,  which  are  almost  sessile,  entire, 
oblong,  obtuse,  unequal  at  their  ba.se,  about  half  an  inch  long  by  a  sixth  of  an  inch 
broad,  and  of  a  yellowish  green  color.  The  flowers,  which  are  in  small  lateral 
racemes,  have  a  yellowish  calyx,  and  yellow  petals  beautifully  variegated  with  red 
veins.  The  fruit  is  a  broad,  compressed,  reddish  ash-colored  pod,  much  curved, 
from  two  to  six  inches  long,  with  numerous  brown,  flat,  quadrangular  seeds,  con- 
tained in  cells  formed  by  a  tough  membrane.  Exterior  to  this  membrane  is  a  light- 
colored  acid  pulpy  matter,  between  which  and  the  shell  are  several  somewhat 
branched  tough  ligneous  strings,  running  from  the  stem  to  the  extremitv-  of  the  pod, 
the  attachment  of  which  they  serve  to  strengthen.  The  shells  are  fragile  and  easily 
separated. 

Tamarindus  Indica  appears  to  be  a  native  of  the  East  and  West  Indies,  Egypt, 
and  Arabia,  though  believed  by  some  to  have  been  imported  into  America.  Dr. 
Barth,  the  African  traveller,  found  it  abundant  in  the  interior  of  Africa.  (  Travels 
in  Africa,  Am.  ed.,  1857,  i.  418.)  De  Candolle  is  doubtful  whether  the  East  and 
West  India  trees  are  of  the  same  species.  It  is  stated  by  writers  that  the  pods  of 
the  former  are  much  larger  than  tho.se  of  the  latter,  and  have  a  greater  number  of 
seeds  ;  the  East  India  tamarinds  containing  six  or  seven,  those  from  the  West  Indies 
rarely  more  than  three  or  four.  In  a  parcel  of  the  latter  in  the  possession  of  the 
authors  of  the  Dispensatory  there  were,  however,  numerous  pods  with  from  eight 
to  ten  seeds,  and  the  number  generally  exceeded  four. 

Tamarinds  are  brought  to  us  chiefly  from  the  West  Indies,  where  they  are  pre- 
pared by  placing  the  pods,  previously  deprived  of  their  shell,  in  layers  in  a  c:isk,  and 
pouring  boiling  syrup  over  them.  A  better  mode,  sometimes  practised,  is  to  place 
them  in  stone  jars,  with  alternate  layers  of  powdered  sugar.  They  are  .said  to  be 
occasionally  prepared  in  copper  boilers.  In  the  East  Indies  tamarinds  are  often  pre- 
pared for  market  by  stripping  ofi"  the  outer  shell  and  pressing  the  pulpy  interiors 
into  a  mass ;  sometimes  they  are  packed  as  in  the  West  Indies. 

Properties.  Fresh  tamarinds,  which  are  sometimes,  though  rarely,  brought  to 
this  country,  have  an  agreeable  sour  taste,  without  any  mixture  of  sweetness.  As  we 
usually  find  them,  in  the  preserved  state,  they  form  a  dark-colored  adhesive  mass, 
consisting  of  syrup  mixed  with  the  pulp,  membrane,  strings,  and  seeds  of  the  pod, 
and  having  a  sweet  acidulous  taste.  The  brown,  flattish,  quadrangular  seeds,  each 
enclosed  in  a  tough  membrane,  should  be  hard,  clean,  and  not  swollen,  the  strings 
tough -and  entire,  and  the  smell  without  mustiness.  From  the  analysis  of  Vauque- 
lin,  it  appears  that  in  100  parts  of  the  pulp  of  tamarinds,  independently  of  the  sugar 
added  to  them,  there  are  9-40  parts  of  citric  acid,  1,55  of  tartaric  acid,  0*45  of 
malic  acid,  325  of  bitartrate  of  potassium,  4*70  of  gum,  625  of  jelly,  3435  of 
parenchymatous  matter,  and  2755  of  water ;  so  that  the  acidity  is  owing  chiefly 
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to  citric  acid.  It  is  said  that  copper  may  sometimes  be  detected  in  preserved  tama- 
rinds, derived  from  the  boilers  in  which  they  are  occasionally  prepared.  Its  presence 
may  be  ascertained  by  the  reddish  coat  which  it  imparts  to  the  blade  of  a  knife  im- 
mersed in  the  tamarinds. 

Medical  Properties  and  Uses.  Tamarinds  are  laxative  and  refrigerant,  and 
infused  in  water  form  a  highly  grateful  drink  in  febrile  diseases.  Convales- 
cents often  find  the  pulp  a  pleasant  addition  to  their  diet,  and  useful  by  preserving 
the  bowels  in  a  loose  condition.  It  is  sometimes  prescribed  in  connection  with 
other  mild  cathartics,  and  is  one  of  the  ingredients  in  the  confection  of  senna. 
Though  frequently  given  with  infusion  of  senna  to  cover  its  taste,  it  is  said  to 
weaken  its  purgative  power;  and  the  same  observation  has  been  made  of  its  influ- 
ence upon  the  resinous  cathartics  in  general.  From  a  drachm  to  an  ounce  (3'9- 
31"1  Gm.)  or  more  may  be  taken  at  a  dose. 

Off.  Prep.  Confectio  Sennae. 

TANACETUM.  U.S.     TansT/. 

(TAU-A-CE'TUM.) 

"  Tlie  leaves  and  tops  of  Tanacetum  vulgare.  Linne.     {Kat.  Ord.  Compositge.)" 

IT.S. 

Suramitates  Tanaceti;  Herbe  aux  Vers,  Tanaisie,  Fr.;  Gemeiner  Rainfarrn,  Wurmkraut,  (7./ 
Tanaceto,  It.,  Sp. 

Gen.  Gh.  Recppfade  naked.  Pappus  somewhat  emarginate.  Calyx  imbricate, 
hemispherical.     Corolla  rays  obsolete,  trifid.   Willd. 

Tanacetum  vulgare.  Willd.  Sp.  Plant,  iii.  1814 ;  Woodv.  Med.  Bot.  p,  &&,  t.  27. 
This  is  a  perennial  herbaceous  plant,  rising  two  or  three  feet  in  height.  The  stems 
are  strong,  erect,  obscurely  hexagonal,  striated,  often  reddish,  branched  towards 
the  summit,  and  furnished  with  alternate,  doubly  pinnatifid  leaves,  the  divisions  of 
which  are  notched  or  deeply  serrate.  The  flowers  are  yellow,  and  in  dense  terminal 
corymbs.  Each  flower  is  composed  of  numerous  florets,  of  which  those  constituting 
the  disk  are  perfect  and  five-cleft,  those  of  the  ray  very  few,  pistillate,  and  trifid. 
The  calyx  consists  of  small,  imbricated,  lanceolate  leaflets,  having  a  dry  scaly  margin. 
The  seeds  are  small,  oblong,  with  five  or  six  ribs,  and  crowned  with  a  membranous 
pappus. 

Tansy  is  cultivated  in  our  gardens,  and  grows  wild  in  the  roads  and  in  old  fields, 
but  was  introduced  from  Europe,  where  it  is  indigenous.  It  is  in  flower  from  July 
to  September.  There  is  a  variety  of  the  plant  with  curled  leaves,  which  is  said  to 
be  more  grateful  to  the  stomach  than  that  above  described,  but  has  less  of  the  pe- 
culiar sensible  properties  of  the  herb,  and  is  probably  less  active. 

Properties.  "  Leaves  about  six  inches  (15  cm.)  long ;  bipinnatifid,  the  segments 
oblong,  obtuse,  serrate  or  incised,  smooth,  dark  green,  and  glandular;  flower-heads 
corymbose,  with  an  imbricated  involucre,  a  convex,  naked  receptacle,  and  numerous 
yellow,  tubular  florets."  U.  S.  The  odor  is  strong,  peculiar,  and  fragrant,  but  much 
diminished  by  drying ;  the  taste  is  warm,  bitter,  somewhat  acrid,  and  aromatic. 
These  properties  are  imparted  to  water  and  alcohol.  According  to  Leppig  {Disser- 
tation, Dorpat,  1882),  both  the  flowers  and  the  leaves  contain  the  following  constit- 
uents :  tanacetin,  tannic  acid  {tanacetum-tannic  acid),  traces  of  gallic  acid,  volatile 
oil,  a  wax-like  substance,  albuminoids,  tartaric,  citric,  and  malic  acids,  traces  of 
oxalic  acid,  a  Isevogyrate  sugar,  resin,  metarabic  acid,  pararabin,  and  woody  fibre. 
Of  these  the  most  important  are  the  bitter  principle  tanacetin,  to  which  Leppig 
gives  the  formula  Cjj  14,^0^,  a  compound  first  discovered  by  Homolle  (1845),  the 
tannic  acid,  to  which  he  gives  the  formula  G^sH^gOgi,  and  the  volatile  oil,  of 
which  the  flowers  yielded  1*49  per  cent,  and  the  leaves  0"66  per  cent.  The  tana- 
cetic  acid  of  Peschier  he  considers  to  be  impure  malic  acid,  an  opinion  shared  by 
Husemann.  (^PJlanzenstoffe,  p.  537.)  The  bitter  principle  tanacetin  forms  a  very 
hygroscopic  brownish  amorphous  mass,  easily  soluble  in  alcohol  and  water,  insoluble 
in  ether.  It  possesses  a  taste  at  first  characteristically  bitter  like  willow  bark,  and 
then  cooling  and  caustic.  The  essential  oil  has  been  investigated  by  Bruylants 
{Bcr.  Chem.  Ges.,  xi.,  p.  449),  who  finds  it  to  consist  of  a  terpene,  CjgHjg,  boiling 
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at  155°-160°  C,  of  which  1  per  cent,  only  is  present,  an  aldehyd,  C,oH,gO,  boil- 
ing at  195°-196°  C,  of  which  70  per  cent,  was  obtained,  and  an  alcohol,  Ci,HjgO, 
boiling  at  203°-205°  C,  of  which  26  per  cent,  was  present. 

Medical  Properties  and  Uses.  Tansy  adds  to  the  medical  properties  of  the 
aromatic  bitters  those  of  an  irritant  narcotic.  It  has  been  recommended  in  inter- 
mittents,  hysteria,  amenorrhcea,  and  as  a  preventive  of  arthritic  paroxysms,  but  in 
this  country  is  little  employed,  for  any  purpose,  in  regular  practice.  The  seeds  are 
said  to  be  most  effectual  as  a  vermifuge.  The  dose  of  the  powder  is  from  thirty 
grains  to  a  drachm  (r95-3-9  6m.)  two  or  three  times  a  day;  but  the  infusion  is 
more  frequently  administered.  A  fatal  case  of  poisoning  with  half  an  ounce  of 
oil  of  tansy  is  recorded  in  the  Medical  Magazine  for  November,  1834.  Frequent 
and  violent  clonic  spasms  were  experienced,  with  much  disturbance  of  respiration  ; 
and  the  action  of  the  heart  gradually  became  weaker  till  death  took  place  from  its 
entire  suspension.  No  inflammation  of  the  stomach  or  bowels  was  discovered  upon 
dissection.  {Am.  Journ.  of  the  Med.  ScL,  xvi.  256.)  Two  other  fatal  eases  have 
since  been  recorded,  one  in  which  more  than  a  fluidounce  was  taken,  the  other 
only  a  fluidrachm.  In  both  death  followed  speedily,  preceded  by  coma  and  violent 
convulsions.  In  two  of  the  three  cases  above  referred  to,  the  oil  seems  to  have 
been  taken  to  produce  abortion,  but  no  such  effect  followed  in  either.  {Ibid.,  xxiii. 
136,  and  xxiv.  279.)  Dr.  Pendleton  records  a  case,  in  which  death  resulted  to  a 
negress  of  twenty-one  from  a  considerable  quantity  of  strong  decoction  of  tansy 
taken  internally.  In  the  Journal  de  Pharmacie  (Avril,  1870,  p.  321)  mention  is 
made  of  a  girl  who,  having  taken  half  an  ounce  of  the  oil  with  the  intent  to  pro- 
duce abortion,  was  seized  with  convulsions  with  foaming  of  the  mouth,  followed  by 
profound  coma,  dilated  pupils,  frequent  and  feeble  pulse,  etc. ;  but  in  this  case  re- 
covery took  place  after  vomiting,  maintained  by  warm  drinks,  sassafras,  and  a  dose 
of  castor  oil. 

TARAXACUM.  U.S.     Taraxacum.     [Dandelion.'] 

(TA-BAX'.\-CrM— ta-raks'a-kQm.) 

Taraxaci  Badix,  Br.,-  Dandelion  Root ;  Pissenlit,  Dent  de  Lion,  Fr.;  Lowenzahn,  G.;  Taras- 
saco,  /<./'Diente  de  Leon,  Sp. 

"  The  root  of  Taraxacum  Dens-leonis,  Desfontaines  {N^at.  Ord.  Compositae), 
gathered  in  autumn."  U.  S.  "  The  fresh  and  dried  roots  of  Taraxacum  Dens 
Leonis,  D.  C. ;  Woodv.  Med.  Bot.  {Leontodon  Taraxacum),  plate  3,  gathered  be- 
tween September  and  February,  from  meadows  and  pastures  in  Britain."  £r. 

Gen.  Ch.  Receptacle  naked.    Calyx  double.    Seeddotcn  stipitate,  hairy.    Willd. 

Leontodon  Taraxacum.  Willd.  Sp.  Plant,  iii.  1544. —  Taraxacum  Dens-leonis. 
De  Cand.  ProfZroni.  vii.  145. —  Taraxacum  ojficinale.  Wiggers.  £.  (&  T.  Ibd.  The 
dandelion  is  an  herbaceous  plant,  with  a  perennial  fusiform  root.  The  leaves,  which 
spring  immediately  from  the  root,  are  long,  pinnatifid,  generally  runcinate,  with  the 
divisions  toothed,  smooth,  and  of  a  fine  green  color.  The  common  name  of  the 
plant  was  derived  from  the  fancied  resemblance  of  its  leaves  to  the  teeth  of  a  lion. 
The  flower- stem  rises  from  the  midst  of  the  leaves,  six  inches  or  more  in  height. 
It  is  erect,  simple,  naked,  smooth,  hollow,  fragile,  and  terminated  by  a  large  goiden- 
colored  flower,  which  closes  in  the  evening,  and  expands  with  the  returning  light 
of  the  sun.  The  calyx  is  smooth  and  double,  with  the  outer  scales  bent  downwards. 
The  florets  are  very  numerous,  ligulate,  and  toothed  at  their  extremities.  The  re- 
ceptacle is  convex  and  punctured.  The  seed-down  is  stipitate,  and  at  the  period  of 
maturity  is  disposed  in  a  spherical  form,  and  is  so  light  and  feathery  as  to  be  easily 
borne  away  by  the  wind,  with  the  seeds  attached. 

This  species  of  Leontodon  grows  spontaneously  in  most  parts  of  the  globe.  It 
is  abundant  in  this  country,  adorning  our  gra.ss-plats  and  pasture-grounds  with  its 
bright  yellow  flowers,  which,  in  moist  places,  show  themselves  with  the  first  opening 
of  spring,  and  continue  to  appear  till  near  the  close  of  summer.  In  India,  the  plant 
is  cultivated  in  various  parts  of  the  country,  and  its  root  collected  for  use  between 
t!ie  months  of  September  and  February.  {P.  J.  Tr.,  Dec.  1871,  p.  523.)  All  parts 
of  the  plant  contain  a  milky  bitterish  juice,  which  exudes  when  they  are  broken  or 
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wounded.  The  leaves,  when  very  young  and  blanched  by  the  absence  of  light 
during  their  growth,  are  tender  and  not  unpleasant  to  the  taste,  and  are  sometimes 
used  as  a  salad.  When  older  and  of  their  natural  color,  they  are  medicinal.  The 
Pharmacopoeias  recognize  only  the  root,  which  is  by  far  the  most  cfiBcacious  part. 
It  should  be  full  grown  when  collected,  and  should  be  employed  in  the  recent  state, 
as  it  is  then  most  active.  It  does  not,  however,  as  stated  by  Duncan,  lose  nearly 
all  its  bitterness  by  drying ;  and  the  root  dug  up  in  the  warmer  seasons  might,  if 
dried  with  care,  be  employed  with  propriety  in  the  succeeding  winter.  The  juice 
of  the  root  is  thin  and  watery  in  the  spring;  milky,  bitter,  and  spontaneously  coag- 
ulable  in  the  latter  part  of  summer  and  autumn ;  and  sweet  and  less  bitter  in  the 
winter  when  affected  by  the  frost.  The  months  of  July,  August,  and  September 
are,  therefore,  the  proper  periods  for  collecting  it. 

Mr.  Henry  Barton,  of  Brighton,  England,  prepares  the  juice  from  the  flower- 
stalks  by  crushing  and  pressure,  adding  25  per  cent,  of  spirit,  and,  after  allowing  it 
to  stand  for  some  weeks  in  glass  bottles,  filters  to  separate  a  very  small  quantity  of 
deposit,  and  sets  aside  for  use.  According  to  Mr.  Barton,  it  remains  bright,  and 
retains  its  characteristic  taste.  Though  not  so  rich  in  solid  constituents  as  the  juice 
of  the  root,  yet,  having  an  equal  bitterness,  it  is  probably  not  less  efficacious  as  a  medi- 
cine, if  it  be  true,  as  stated  by  Prof  Bentley,  that  the  efficacy  of  the  medicine  does 
not  depend  solely  on  the  amount  of  its  solid  constituents,  but  principally  if  not 
entirely  on  the  bitter  principle  it  contains.  Mr.  Barton  states  that  it  is  certainly 
one  of  the  best  preparations  of  taraxacum.   {A.  J.  P.,  1872,  p.  509.) 

The  fresh  full-grown  root  of  the  dandelion  is  several  inches  in  length,  as  thick  as 
the  little  finger  or  thicker,  round  and  tapering,  somewhat  branched,  of  a  light  brown 
color  externally,  whitish  within,  having  a  yellowish  ligneous  cord  running  through 
its  centre,  and  abounding  in  a  milky  juice.  In  the  dried  state  it  is  dark  brown, 
much  shrunk,  wrinkled  longitudinally,  brittle,  and  when  broken  presents  a  shining 
somewhat  resinous  fracture.  A  transverse  section  exhibits  an  exterior  cortical  por- 
tion, thick,  spongy,  whitish,  and  marked  with  concentric  rings,  and  a  smaller  central 
portion,  ligneous  and  yellow ;  though  in  very  old  roots  the  latter  is  sometimes  want- 
ing. It  is  without  smell,  but  has  a  sweetish,  mucilaginous,  bitterish,  herbaceous 
taste.  "  It  should  be  free  from  the  root  of  Cichorium  Iiityhus  (Linne),  which  closely 
resembles  it,  but  is  usually  paler,  and  has  the  milk-vessels  in  radiating  lines."  U.  ^. 
Its  active  properties  are  yielded  to  water  by  boiling,  and  do  not  appear  to  be  injured 
in  the  process.  Dragendorff  obtained  from  the  root  gathered  in  October  and  dried 
at  100°  C.  (212°  F.),  24  per  cent,  of  inulm  and  some  sugar.  The  root  gathered  in 
March  from  the  same  place  yielded  1"74:  per  cent,  of  inulin,  17  of  uncrystalUzable 
sugar,  and  18  7  of  levulin.  This  last-named  substance,  discovered  by  Dragendorff", 
has  the  same  composition  as  inulin,  but  dissolves  in  cold  water,  and  is  devoid  of  any 
rotatory  power.  Mannit,  which  has  been  found  in  the  infusion  of  the  root,  has 
been  demonstrated  by  the  Messrs.  Smith,  of  Edinburgh,  not  to  pre-exist  in  the 
root,  but  to  be  formed  by  spontaneous  changes  consequent  on  exposure.  A  crystal- 
lizable  principle  has  been  extracted  from  the  juice  of  the  root  by  M.  Pollex,  who 
has  named  it  taraxacin.  It  is  bitter  and  somewhat  acrid,  fusible  but  not  volatile, 
sparingly  soluble  is  cold  water,  but  very  soluble  in  boiling  water,  alcohol,  and  ether. 
It  is  obtained  by  boiling  the  milky  juice  in  distilled  water,  filtering  the  concentrated 
liquor,  and  allowing  it  to  evaporate  spontaneously  in  a  warm  place.  The  taraxacin 
crystallizes,  and  may  be  purified  by  repeated  solution  and  crystallization  in  alcohol 
or  water.  Kromayer  {.Arch.  Pharm.  (2),  cv.  6)  also  obtained  taraxacin,  and,  in 
addition,  a  second  crystalline  principle,  taraxacerin,  CgH^gO,  insoluble  in  water,  but 
soluble  in  alcohol.  According  to  Vogel,  the  intra-cellular  substance  of  the  root 
consists  chiefly  of  pectose,  which  is  the  result  of  a  metamorphosis  of  the  substance 
constituting  the  membrane  of  the  cells.  (Joum.  de  Pharm.,  Avril,  1864,  p. 
362.) 

The  root  of  Aspargia  hispida  has  been  largely  substituted  for  dandelion  in  Eng- 
land by  the  herb-gatherers"  (P.  J.  Tr.,  xi.  107)  ;  and  we  are  informed  that  a  similar 
fraudulent  substitution  is  not  unfrequent,  in  this  country,  of  the  root  of  Cichorium 
Intibns,  or  chicory.     This  is  distinguishable  from  the  genuine  root  by  its  lighter 
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color  and  greater  bitterness.  For  a  particular  account  of  the  characteristics  by  which 
the  root  may  be  distinpruished  from  all  others,  see  P.  J.  Tr.,  xvi.  304. 

Medical  Properties  and  Uses.  Taraxacum  is  slightly  tonic,  diuretic,  and  ape- 
rient, and  is  thought  to  have  a  specific  action  upon  the  liver,  exciting  it  when  languid 
to  secretion,  and  resolving  its  chronic  engorgements.  It  has  been  much  employed 
in  Germany,  and  is  a  popular  remedy  with  many  practitioners  in  this  country.  The 
diseases  to  which  it  appears  to  be  especially  applicable  are  those  connected  with  de- 
rangement of  the  hepatic  apparatus,  and  of  the  digestive  organs  generally.  In  con- 
gestion and  chronic  inflammation  of  the  liver  and  spleen,  in  cases  of  suspended  or 
deficient  biliary  secretion,  and  in  dropsical  affections  dependent  on  obstruction  of  the 
abdominal  viscera,  it  appears  to  be  capable  of  doing  good,  if  employed  with  a  due 
regard  to  the  degree  of  excitement.  Our  own  experience  is  in  its  favor.  An  irritable 
condition  of  the  stomach  and  bowels,  and  the  existence  of  acute  inflammation,  con- 
traindicate  its  employment.  It  is  usually  given  in  the  form  of  extract  or  decoction, 
though  some  prefer  the  infusion.  Bitartrate  of  potassium  is  sometimes  added  to 
the  decoction  when  an  aperient  effect  is  desired ;  and  aromatics  will  occasionally  bo 
found  useful  in  correcting  a  tendency  to  griping  or  flatulence.  The  dried  root  is 
sometimes  mixed,  in  powder,  with  ground  coffee,  the  taste  of  which  covers  that  of 
the  dandelion.  It  is  also  used  as  a  substitute  for  coffee,  being  powdered  and  roasted, 
and  then  prepared  in  the  same  manner. 

Off.  Prep.  Decoctum  Taraxaci,  Br.;  Extractum  Taraxaci ;  Extractum  Taraxaci 
Fluidum,  C.  S.;  Succus  Taraxaci,  Br. 

TEREBINTHIK4.  U.S.     Turpentine. 

(TEK-E-BIX'THI-NA.) 

"  A  concrete  oleoresin  obtained  from  Pinus  australis,  Michaux,  and  from  other 
species  of  Pinus.  (Xat.  Ord.  Coniferee.)"  U.  S.  "  The  concrete  turpentine  of 
Pinus  Taeda,  the  Frankincense  pine,  and  Pinus  palustris,  the  Swamp  pine.  From 
the  Southern  States  of  North  America."  Br. 

Thus  Americanam,  Br.;  Common  Frankincense;  Terebinthina  Commanis ;  Crude  Tarpen- 
tine;  Terebenthine  commune,  Fr.;  Gemeiner  Terpentin,  G. 

TEREBINTHINA    CANADENSIS.  U.S.,   Br.     Canada  Turpentine. 

\Baham  of.  i^(V.] 

(TER-E-BIS'THI-NA  C.^X-A-DEX'SIS.) 

"  A  liquid  oleoresin  obtained  from  Abies  balsamea.  Marshall.  {Xat.  Ord.  Coni- 
ferae.)"  U.  S.  "  The  turpentine  obtained  by  incision  from  the  stem  of  Abies  bal- 
samea, Alton,  Hort.  Kew.  Balm  of  Gilead  Fir.  Lambert,  Pinus  {Pinus  balsamea)^ 
plate  31.     From  Canada."  Br. 

Canada  Balsam  :  Bal^amum  Canadense;  Terebenthine  du  Canada,  Baume  de  Canada,  Tereben- 
thine, Fr.;  Terpentin,  Canadischer  Terpentin,  G.;  Trementina,  It.,  Sp. 

The  term  turpentine  is  usually  applied  to  certain  vegetable  juices,  liquid  or  con- 
crete, which  consist  of  resin  combined  with  a  peculiar  essential  oil,  called  oil  of  tur- 
pentine. They  are  generally  procured  from  different  species  of  pine,  fir,  or  larch ; 
though  other  trees  afford  products  which  are  known  by  the  same  general  title,  as,  for 
instance,  Pistacia  Terebinthus,  which  yields  the  Chian  turpentine.  Some  French 
writers  extend  the  name  of  turpentine  to  other  juices  consisting  of  resin  and  essen- 
tial oil,  without  benzoic  or  cinnamic  acid,  as  copaiba,  balm  of  Gilead,  etc.  We  shall 
describe  particularly,  in  this  place,  only  the  turpentines  which  are  either  now 
officinal,  or  have  but  recently  ceased  to  be  so.  A  brief  botanical  view  of  the  plants 
from  which  they  are  respectively  derived,  will  be  in  accordance  with  the  plan  of  this 
work.  It  is  proper  first  to  observe  that  the  original  genus  Pinus  of  Linnaeus  has 
been  divided  into  the  three  genera.  Pinus,  Abies,  and  Larix,  which  are  now  very 
generally  recognized,  though  Lindley  unites  the  two  latter  in  his  Flora  Medica. 

Pixcs.  Gen.  Ch.  Flowers  monoecious.  Males.  Catkins  racemose,  compact, 
and  terminal ;  squamose  ;  the  scales  staminiferous  at  the  apex.  Stamens  two  ;  the 
anthers  one-celled.  Females.  Catkins  or  cojies  simple,  imbricated  with  acuminate 
scales.  Ovaries  two.  Stigmas  glandular.  Scales  of  the  cone  oblong,  club-shaped, 
woody  ;  umbilicato-angular  at  the  apex.  Seeds  in  pairs,  covered  with  a  sharp-pointed 
90 


J  426  Te^ehinthina  Canadensis.  parti. 

membrane.    Cotyledons  digita to-partite.      Leaves  two  or  many,  in  the  same  sheath. 
(^Pereira's  Mat.  Med.;  from  Bot.  Gall.') 

1.  Pinus  palustris.  Willd.  Sp.  Plant,  iv.  499. — P.  Australis.  Michaux,  H.  Am. 
Sylv.  iii.  133;  B.  &  T.  258.  "  Leaves  in  threes,  very  long ;  stipules  pinnatifid, 
ramentaceous,  persistent ;  strobiles  subcylindrical,  armed  with  sharp  prickles." 

This  is  a  very  large  indigenous  tree,  growing  in  dry,  sandy  soils,  I'rom  the  southern 
part  of  Virginia  to  the  Gulf  of  Mexico.  Its  mean  elevation  is  sixty  or  seventy  feet, 
and  the  diameter  of  its  trunk  about  fifteen  or  eighteen  inches  for  two-thirds  of  this 
height.  The  leaves  are  about  a  foot  in  length,  of  a  brilliant  green  color,  and  united 
in  bunches  at  the  ends  of  the  branches.  The  names  by  which  the  tree  is  known  in 
the  Southern  States  are  long-leaved  pine,  yelloio  pine,  siadi  pitch  pine  ;  but  the  first 
is  most  appropriate,  as  the  last  two  are  applied  also  to  other  species.  This  tree  fur- 
nishes by  farthe  greater  proportion  of  the  turpentine,  tar,  etc.,  consumed  in  or  exported 
from  the  United  States.  (See  Pix  Liquida.) 

2.  Pimis  Taeda.  Willd.  Sp.  Plant,  iv.  498 ;  Michaux,  N.  Am.  Sylv.  iii.  156 ; 
B.  &  T.  259.  "  Leaves  in  tlrrees,  elongated,  with  elongated  sheaths ;  strobiles  ob- 
long-conical, deflexed,  shorter  than  the  leaf;  spines  inflexed." 

This  is  the  loblolly  or  old  field  pine  of  the  Southern  States.  It  is  abundant  in 
Virginia,  where  it  occupies  the  lands  exhausted  by  cultivation.  It  exceeds  eighty  feet 
in  height,  has  a  trunk  two  or  three  feet  in  diameter,  and  expands  into  a  wide  spread- 
ing top.  The  leaves  are  about  six  inches  long,  and  of  a  light  green  color.  It 
yields  turpentine  in  abundance,  but  less  fluid  than  that  which  flows  from  the  pre- 
ceding species. 

3.  Piims  sylvestris.  Willd.  Sp.  Plant,  iv.  494 ;  Michaux,  N.  Am:  Sylv.  iii.  p. 
125  ;  B.  <h  T.  257.  "  Leaves  in  pairs,  rigid;  strobiles  ovate-conical,  of  the  length 
of  the  leaves;  scales  echinate." 

This  tree,  when  of  full  size,  is  eighty  feet  high,  with  a  trunk  four  or  five  feet  in 
diameter.  It  inhabits  the  northern  and  mountainous  parts  of  Europe.  In  Great 
Britain  it  is  called  the  wild  pine  or  Scotch  fir  ;  the  latter  name  having  been  given  to 
it  from  its  abundance  on  the  mountains  of  Scotland.  It  yields  a  considerable  pro- 
portion of  the  common  European  turpentine. 

In  Germany  a  fibrous  substance  is  prepared  from  the  leaves  of  this  and  other 
species  of  Pinus  and  Abies,  c-iWadi  fir -wool,  and  a  volatile  oil  is  distilled  from  theoi 
c-^Wq^.  fir-wool  oil,  which  is  considerably  used,  both  internally  and  locally,  as  a  remedy 
for  rheumatism,  palsy,  chronic  catarrh,  chronic  skin  diseases,  etc., — indeed,  for  the 
same  purposes  generally  as  the  oil  of  turpentine.  (See  yl.  J.  P.,  May,  1863,  p.  274.) 
This  oil  resinifies  on  exposure,  like  oil  of  turpentine,  and  varies  in  sp.  gr.  from 
0876  to  0-912,  according  to  its  source.  Its  dose,  when  it  is  used  internally,  is  from 
fifteen  to  twenty  drops.  An  extract  of  the  leaves,  denominated  fir-wool  extract,  is 
used  for  similar  purposes.  The  leaves  are  made  also  into  wadding  and  clothing, 
designated  asfir-ioool  from  their  origin,  which  are  supposed  to  have  some  merit  in 
the  treatment  of  rheumatic  affections.      {Ibid.,  March,  1867,  p.  178.) 

Besides  the  pines  above  described,  various  others  yield  medicinal  products.  Pinus 
maritima  {P.  Pinaster  of  Alton  and  Lambert),  growing  in  the  southern  and  mari- 
time parts  of  Europe,  yields  much  of  the  turpentine,  pitch,  and  tar  consumed  in 
France,  and  is  admitted  among  the  officinal  plants  in  the  French  Codex.  From  the 
branches  of  Pinus  Pumilio,  which  inhabits  the  mountains  of  eastern  and  south- 
eastern Europe,  a  terebinthinate  juice  exudes  spontaneously,  called  Hungarian  bal- 
sam. Pinus  Cembra,  or  the  Siberian  stone-pine  of  the  Alps  and  Carpathian  Moun- 
tains, is  said  to  afford  the  product  called  Carpathian  balsam  ;  and  the  seeds  both  of 
that  species,  and  of  Pinus  Pinea,  or  stone-pine  of  the  south  of  Europe  and  north  of 
Africa,  are  used  in  Europe  in  desserts,  under  the  name  of  pine  nuts.  Pinus  Lam- 
bertiana,  of  California,  produces  by  exudation  a  saccharine  matter  which  has  been 
found  to  contain  a  peculiar  sweet  principle  called  pi/uV.  (^Comptes-Rendus,  Sept. 
1855.)  Still  another  species,  Pinus  Sabiniana,  Dougl.,  indigenous  in  California, 
where  it  inhabits  the  sides  of  the  foot-hills  of  the  Sierra  Nevada  ranges,  and  known 
as  the  nut-pine  or  digger ptine,  because  the  fruit,  which  is  an  edible  nut,  is  largely 
consumed  by  the  Digger  Indians,  yields,  on  being  notched,  a  terebinthinate  exudation, 
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which  is  largely  distilled  for  the  sake  of  its  volatile  oil,  extensively  used  in  California 
under  the  name  o^  abietene*  and  other  less  appropriate  designations.  The  Pinus 
rlgida,  or  pitch  pitie  of  this  country,  and  probably  others  besides  those  mentioned, 
are  sometimes  employed  in  the  preparation  of  tar. 

Abies.     See  Pix  Burgundica. 

Abies  balsamea.  Lindley,  Flor.  Med.  p.  554. — A.  hahamifera.  Michaux,  N. 
A.  Sylv.  iii.  191. — Pinus  balsamea.  Willd.  Sp.  Plant,  iv.  504.  "  Leaves  solitary, 
flat,  emarginate  or  entire,  glaucous  beneath,  somewhat  pectinate,  sub-erect  above, 
recurved  spreading ;  cones  cylindrical,  erect ;  bracts  abbreviate,  obovate.  conspic- 
uously mucronate,  sub-serrulate. 

This  is  the  American  silver  fir,  or  halm  of  Gilead  tree,  inhabiting  Canada,  Nova 
Scotia,  Maine,  and  the  mountainous  regions  farther  south.  It  is  an  elegant  tree, 
seldom  rising  more  than  forty  feet,  with  a  tapering  trunk,  and  numerous  branches, 
which  diminish  in  length  in  proportion  to  their  height,  and  form  an  almost  perfect 
pyramid.  The  leaves  are  six  or  eight  lines  long,  inserted  in  rows  on  the  sides  and 
tops  of  the  branches,  narrow,  flat,  rigid,  bright  green  on  their  upper  surface,  and  of  a 
silvery  whiteness  beneath.  The  cones  are  large,  erect,  nearly  cylindrical,  of  a  purplish 
color,  and  covered  with  a  resinous  exudation,  which  gives  them  a  glossy,  rich,  and 
beautiful  appearance.     It  is  from  this  tree  that  the  Canada  balsam  is  obtained. 

Several  other  species  of  Abies  are  oflBcinal.  Abies  excelsa  of  Europe,  and  A.  Cana- 
densis of  the  United  States,  have  already  been  described  as  the  sources  respectively 
of  Burgundy  and  Canada  pitch.  (See  Pix  Burgundica  and  Pix  Canadensis.)  The 
A.  Picea  (Abies  pectinata  of  De  Candolle,  A.  taxifolia  of  the  French  Codex,  Pinus 
Picea  of  Linnaeus),  or  European  sjYreryir,  growing  in  the  mountainous  regions  of 
Switzerland,  Germany,  and  Siberia,  yields  the  Strasbut-g  turpentine,  which  is  much 
used  in  some  parts  of  Europe.  By  the  distillation  of  its  cones  with  water,  it  also 
affords  a  variety  of  oil  of  turpentine  called  in  France  essence  de  templine.  The  Abies 
nigra  (Pinus  nigra),  or  black  spruce  of  this  country,  yields  a  product  which,  though 
not  recognized  by  the  Pharmacopoeia,  is  considerably  employed.  The  substance 
alluded  to  is  the  essence  of  spruce,  prepared  from  the  young  branches  by  boiling 
them  in  water  and  evaporating  the  decoction.  It  is  a  thick  liquid,  having  the  color 
and  consistence  of  molasses,  with  a  bitterish,  acidulous,  astringent  taste.  It  is  used 
in  the  preparation  of  the  beverage  commonly  known  by  the  name  of  spruce  beer, 
which  is  a  pleasant  and  wholesome  drink  in  summer,  and  useful  in  long  sea-voyages 
as  a  preventive  of  scurvy ."j" 

Larix.  Gen.  Ch.  As  in  Abies,  except  that  the  cotyledons  are  simple,  and  never 
lobed ;  the  cones  lateral ;  the  leaves,  when  first  expanding,  in  tufted  fascicles,  be- 
coming somewhat  solitary  by  the  elongation  of  the  new  branch. 

Larix  Europsta.  De  Cand.  Flor.  Fr.  2064. — Abies  Larix.  Lamb.  lUust.  L  "785, 
f  2.— Pinus  Larix.  Willd.  Sp.  Plant,  iv.  503 ;  Woodv.  Med.  Bot.  p.  7,  t,  4. 
"Leaves  fascicled,  deciduous;  cones  ovate-oblong ;  margins  of  the  scales  reflexed, 
lacerated  ;  bracts  panduriform." 

The  European  larch  is  a  large  tree,  inhabiting  the  mountains  of  Siberia,  Switzer- 
land, Germany,  and  the  east  of  France.  It  yields  the  Venice  turpentine  of  com- 
merce, and  a  peculiar  sweetish  substance  called  in  France  Briangon  manna,  which 
exudes  spontaneously,  and  concretes  upon  its  bark.  When  the  larch  forests  of  Russia 
take  fire,  a  juice  exudes  from  the  trunk  during  their  combustion,  which  concretes, 
and  is  called  Orenburg  gum.     It  is  wholly  soluble  in  water. ;f 

*  For  description  of  chemical  constitntion  of  abietene,  see  Oleum  Terebinthtnse. 

t  The  following  is  the  formala.  Take  of  essence  of  spruce  ha//  a  pint ;  pimenta  bruised,  ginger 
bruised,  hops,  each, /owr  ow«ee»  y  water  three  gallons.  Boil  for  fire  or  ten  minutes;  then  strain, 
and  add  of  warm  water  eleven  gallons  ;  yeast  a  pint  ;  molasses  six  pints.  Mix,  and  allow  the  mix- 
ture to  ferment  for  twenty-four  hours. 

J  Coni/erin.  This  name  has  been  given  to  a  principle  discovered  by  M.  Hartig  in  the  cambium 
of  several  of  the  Coniferae.  The  species  in  which  it  has  been  found  are  Pinus  Strobus  and  P. 
Cemhra,  Abies  excelsa  and  A.  pectinata,  and  Larix  Europsea;  and  it  probably  exists  in  many 
others.  It  is  obtained  by  removing  the  outer  bark,  scraping  the  cambium  from  the  surface  of  the 
wood,  subjecting  this  to  pressure,  boiling  the  viscid  juice  to  coagulate  the  albumen,  filtering,  and 
•-vaporating  the  filtered  liquid  to  one-fifth  of  its  volume.  The  coniferin  is  deposited  in  crystals. 
The  mother- water  is  very  sweet,  and  contains  a  saccharine  substance  closely  allied  to  cane  sugar. 
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PiSTAClA.     See  3Instiche. 

Pistacia  Terebinthus.  Willd.  Sp.  Plant,  iv.  752  ;  Woodv.  Med.  Bot.  p.  29,  t.  12. 
This  is  a  small  tree  with  numerous  spreading  branches,  bearing  alternate,  pinnate 
leaves,  which  consist  of  three  or  four  pairs  of  ovate-lanceolate,  entire,  acute,  smooth, 
and  shining  leaflets,  with  an  odd  one  at  the  end.  The  male  and  female  flowers  are 
dioecious,  small,  and  in  branching  racemes.  It  is  a  native  of  Barbary  and  Greece, 
and  flourishes  in  the  islands  of  Cyprus  and  Chio,  the  latter  of  which  has  given  its 
name  to  the  Chian  turpentine  obtained  from  the  tree.  A  gall,  produced  upon  this 
plant  by  the  puncture  of  an  insect,  has  been  used  in  Eastern  Europe  in  pectoral 
affections. 

We  shall  treat  of  the  several  varieties  of  turpentine  under  distinct  heads. 

1.  White  Turpentine. 

Thus  Amerioannm,  Br.,-  Common  Frankincense;  Terebenthine  de  Boston,  Fr, 

"  The  common  American  or  white  turpentine  (  Terebinthina^  U.  S.).  The  concrete 
turpentine  of  Piuus  Taeda,  Linn.,  the  Frankincense  Pine,  and  Pinus  palustris,  Mllkrs 
Diet..,  the  Swamp  Pine,  Lambert,  Pinus,  plates  10,  19,  and  20.  From  the  Southern 
States  of  N.  America."  Br. 

In  former  times,  large  quantities  were  collected  in  New  England;  but  the  turpen- 
tine trees  of  that  section  of  the  Union  are  entirely  exhausted,  and  our  commerce 
has  been  until  recently  almost  exclusively  supplied  from  North  Carolina  and  the 
southeastern  parts  of  Virginia.  Within  a  few  years,  however,  attention  has  been 
turned  to  the  collection  of  this  valuable  product  in  Georgia  and  Florida ;  and  there 
is  no  doubt  that,  in  time,  an  abundant  supply  will  be  derived  from  the  vast  pine 
forests  which  occupy  the  southern  portion  of  our  country  bordering  on  the  Gulf  of 
Mexico.  During  the  winter,  deep  notches  or  excavations  of  the  capacity  of  about 
three  pints  are  made  in  the  trunk  of  the  tree  three  or  four  inches  from  the  ground, 
and  for  about  three  feet  above  these  so-called  "boxes"  the  tree  is  deprived  of  its 
bark  and  some  of  the  wood  scraped  off.  Into  these  the  juice  or  "  crude"  begins  to 
flow  about  the  middle  of  March,  and  continues  to  flow  throughout  the  warm  season, 
slowly  at  first,  rapidly  in  the  middle  of  summer,  and  more  slowly  again  in  the  autumn, 
the  tree  being  scraped  every  eight  or  ten  days  to  prevent  clogging.  The  liquid  is  re- 
moved from  the  "boxes"  as  they  fill,  and  transferred  into  casks,  where  it,  if  left, 
gradually  thickens,  and  ultimately  acquires  a  soft  solid  consistence ;  but  most  of  it 
is  separated  at  once  by  distillation  into  the  rosin  and  the  volatile  oil. 

White  turpentine,  as  found  in  commerce,  is  yellowish  white,  of  a  peculiar  somewhat 
aromatic  odor,  and  a  warm,  pungent,  bitterish  taste.  It  is  somewhat  translucent,  and 
of  a  consistence  varying  with  the  temperature.  In  the  middle  of  summer,  it  is  almost 
semi-fluid  and  very  adhesive,  though  brittle ;  in  the  winter,  it  is  often  so  firm  and 
hard  as  to  be  incapable  of  being  made  into  pills  without  heat.  "  Brittle  in  the  cold, 
crummy-crystalline  in  the  interior,  of  a  terebinthinate  odor  and  taste."  U.  S.  Ex- 
posed to  the  air  it  ultimately  becomes  perfectly  hard  and  dry.  In  the  recent  state 
it  affords  about  17  per  cent,  of  volatile  oil.  It  is  apt  to  contain  small  pieces  of 
bark,  wood,  or  other  impurity. 

2.  Common  European  Turpentine. 

T^rebenthine  de  Bordeaux,  Terebenthine  commune,  Fr.;  Gemeiner  Terpentin,  0.;  Tremen- 
tina  comune,  It.;  Trementina  comun,  Sp. 

This  is  the  TerehintJiina  vulgaris  of  the  former  London  Pharmacopoeia.  It  is 
furnished  by  several  species  of  pine,  but  chiefly  by  P.  sylvestris  and  P.  maritima. 

The  crystals  are  purified  by  dissolving  them  in  water,  decolorizing  by  animal  charcoal,  and  finally 
crystallizing  from  weak  alcohol.  Coniferin  was  chemically  examined  by  M.  AV.  Kubel,  and  later 
by  Tiemannand  Haarmann,  who  established  clearly  its  chemical  composition  and  relations. 

Coniferin  is  a  glucoside,  and  as  crystallized  from  the  juice  has  the  composition  C]6H2208  -f- 
2H2O.  When  treated  with  dilute,  acids  or  ferments  it  is  decomposed  as  follows  :  C16II22O8  +  1120  = 
C6Hi206  -I-  C10H12O3.     When  this  latter  compound  is  oxidized  (or  coniferin  itself)  by  bichromate 

of  potassium  and  sulphuric  acid  vanillin  is  obtained,  C6H3(OH)  ]  c-ac\.      Vanillin  has  been  thus 

made  commercially,  but  is  now  made  preferably  from  the  eugenol  of  oil  of  cloves,  or  from  benzoin. 
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From  the  latter  tree  it  is  obtained  largely  in  the  maritime  districts  of  the  southwest 
of  France,  especially  in  the  department  of  the  Landes,  and  is  exported  from  Bor- 
deaux. Hence  it  is  called  in  commerce  Bordeaux  turpentine.  It  is  procured  by 
making  incisions  into  the  trunk,  or  removing  portions  of  the  bark,  and  receiving 
the  juice  which  flows  out  in  small  troughs,  or  in  holes  dug  at  the  foot  of  the  tree. 
It  is  purified  by  heating,  and  filtering  it  through  straw,  or  by  exposing  it  to  the  sun 
in  a  barrel,  through  holes  in  the  bottom  of  which  the  melted  turpentine  escapes. 
Thus  prepared,  it  is  whitish,  turbid,  thickish,  and  separates,  upon  standing,  into  two 
parts,  one  liquid  and  transparent,  the  other  of  a  consistence  and  appearance  like 
that  of  thickened  honey.  As  found  in  European  commerce,  it  often  consists 
wholly  of  this  latter  portion.  It  speedily  hardens  on  exposure  to  the  air  in  thin 
layers.  The  most  liquid  specimens  are  completely  solidified  by  the  addition  of  one 
part  of  magnesia  to  thirty-two  parts  of  the  turpentine.  (Journ.  de  Phat-m.,  xxv. 
499.)  It  is  scarcely  ever  given  internally,  but  furnishes  large  quantities  of  oil  of  tur- 
pentine and  resin.  We  do  not  import  it  into  this  country.  The  substance  which  the 
French  call  galipot,  or  barras,  is  that  portion  of  the  turpentine  which  concretes 
upon  the  trunk  of  the  tree  when  wounded,  and  is  removed  during  the  winter. 
( Thenard.)  This,  when  purified  by  melting  with  water  and  straining,  takes  the 
name  of  yellow  or  white  pitch,  or  Burgundy  jyitch.  When  turpentine,  whether 
the  European  or  the  American,  has  been  deprived  of  its  oil  by  distillation,  the  resin 
which  remains  is  called  rosin,  and  sometimes  colophony,  from  the  Ionian  city  of 
Colophon,  where  it  was  formerly  prepared.  It  is  the  officinal  resin  (resina),  and  is 
sometimes  called  yellow  resin  (resina  Jlava).  White  resin  (resina  alba)  is  prepared 
by  incorporating  this,  while  in  fusion,  with  a  certain  proportion  of  water.  (See  Resina.) 
Tar  {^pix  liquida)  is  the  turpentine  extracted  from  the  wood  by  slow  combustion, 
and  chemically  altered  by  heat.  Common  pitch  {pix  nigra,  or  resina  nigra)  is  the 
solid  residue  left  after  the  evaporation  by  boiling  of  the  liquid  parts  of  tar. 

3.  Canada  Tchpentine. 

Baume  de  Canada,  Fr.;  Canadischer  Balsam,  Canadischer  Terpentin,  G.;  Trementina  del 
Canada,  /t. 

Terebinthina  Canadensis,  U.  S.,  Br.,  is  collected  in  Canada  and  the  State 
of  Maine  from  the  Abies  balsamea,  by  breaking  the  vesicles  which  naturally  form 
upon  the  trunk  and  branches,  and  receiving  their  liquid  contents  in  a  bottle.  "A 
yellowish  or  faintly  greenish,  transparent,  viscid  liquid,  of  an  agreeable  terebinthinate 
odor,  and  a  bitterish,  slightly  acrid  taste  ;  slowly  drying  on  exposure,  and  then  form- 
ing a  transparent  mass ;  completely  soluble  in  ether,  chloroform,  or  benzol."  if.  S. 
By  time  and  exposure  it  becomes  thicker  and  more  yellow,  and  finally  solid.  It 
is  usually  brought  into  market  in  bottles,  and  is  kept  in  the  shops  under  the  name 
of  Canada  balsam,  or  balsam  of  fir.  Under  the  microscope  the  hard  balsam  is 
entirely  free  from  any  granular  or  crystalline  structure.  In  Europe,  it  is  sometimes 
called  balm  of  Gilead,  from  its  supposed  resemblance  to  that  celebrated  medicine. 
The  term  balsam,  as  at  present  understood,  is  improperly  applied  to  it,  as  it  contains 
no  benzoic  or  cinnamic  acid,  and  is  in  fact  a  true  turpentine,  consisting  chiefly  of 
resin  and  volatile  oil.  Bonastre  obtained,  from  100  parts  of  Canada  turpentine, 
186  parts  of  volatile  oil,  400  of  resin  easily  dissolved  by  alcohol,  33*4  of  sub-resin 
of  difficult  solubility  in  that  fluid,  4-0  of  caoutchouc  similar  to  sub-resin,  and  4-9 
of  bitter  extractive  and  salts,  besides  traces  of  acetic  acid.  Fliickiger  found  in  100 
parts  24  parts  of  an  essential  oil,  C^Hjg,  with  a  very  small  proportion  of  an  oxy- 
genated oil,  60  parts  of  a  resin  soluble  in  boiling  alcohol,  and  16  parts  of  a  resin 
soluble  only  in  ether.  (^Pharmacographia,  2d  ed.,  p.  614.)  The  chief  distinction 
between  it  and  Sfrasburg  turpentine,  which  is  sometimes  sold  for  it  in  commerce,  is 
to  be  found  in  the  odor. 

4.  Venice  Turpentine. 

T^rfbenthine  de  Mel^re,  T^rSbenthine  de  Venise,  Fr.;  Yenetianischer  Terpentin,  G.;  Tremen- 
tina di  Venezia,  /(.;  Trementina  de  Venecia,  Sp. 

This  turpentine  was  named  from  tlie  circumstance  that  it  was  formerly  an  exten- 
sive article  of  Venetian  commerce.   It  is  procured  in  Switzerland,  and  in  the  French 
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province  of  Dauphiny,  from  the  Larix  Europsea,  or  larch,  which  grows  abundantly 
upon  the  Alps  and  the  Jura  Mountains.  The  peasants  bore  holes  into  the  trunk 
about  two  feet  from  the  ground,  and  conduct  the  juice  by  means  of  wooden  gutters 
into  small  tubs,  placed  at  a  convenient  distance.  It  is  afterwards  puriSed  by  filtration 
through  a  leather  sieve.  Genuine  Venice  turpentine  is  a  viscid  liquid,  of  the  con- 
sistence of  honey,  flowing  with  difficulty,  cloudy  or  imperfectly  transparent,  yellowish 
or  slightly  greenish,  of  a  strong  not  disagreeable  odor,  and  a  warm,  bitterish,  and 
acrid  taste.  It  does  not  readily  concrete  on  exposure,  is  not  solidified  by  one-six- 
teenth of  magnesia,  and  is  entirely  soluble  in  alcohol.  {Guihourt,  Joiirn.  de  Pharm. , 
XXV.  500.)  It  yields  on  an  average  15  per  cent,  of  essential  oil,  of  the  composition 
CjjHjg.  The  residual  resin  is  soluble  in  two  parts  of  warm  alcohol  of  75  per  cent., 
and  more  copiously  in  absolute  alcohol.  What  is  sold  under  the  name  of  Venice 
turpentine,  in  commerce,  is  usually  quite  brown,  and  is  a  factitious  substance,  pre- 
pared by  dissolving  rosin  in  oil  of  turpentine.  Dr.  A.  T.  Thomson  states  that  much 
of  the  Venice  turpentine  of  the  shops  of  London  is  obtained  from  America.  It  is 
probably  the  same  preparation  as  that  which  passes  under  the  name  in  this  country. 

5.  Chian  Turpentine. 

T6r6benthine  de  Ohio,  Fr.;  Cyprischer  Terpentin,  G.;  Trementina  Cipria,  It. 

This  variety  of  turpentine  is  collected  chiefly  in  the  island  of  Chio,  or  Scio,  from 
the  Pistacea  Terehintkus.  During  the  summer  the  juice  flowing  spontaneously,  or 
from  incisions  in  the  bark,  falls  upon  smooth  stones  placed  at  the  foot  of  the  tree, 
from  which  it  is  scraped  with  small  sticks,  and  allowed  to  drop  into  bottles.  The 
annual  product  of  each  tree  is  very  small ;  and  the  turpentine,  therefore,  commands 
a  high  price  even  in  the  place  where  it  is  procured.  Very  little  of  it  reaches  this 
country.  It  is  said  to  be  frequently  adulterated  with  the  other  turpentines.  It  is 
a  thick,  tenacious  liquid,  of  a  greenish  yellow  color,  a  peculiar  penetrating  odor* 
more  agreeable  than  that  of  the  other  substances  of  the  same  class,  and  a  mild  taste 
without  bitterness  or  acrimony.  Fluckiger  found  nearly  14^  per  cent,  of  essential 
oil,  which  contained  a  small  quantity  of  an  oxygenated  oil.  It  leaves  a  glutinous 
residue  when  treated  with  strong  alcohol.  (^Guihourt.)  Its  alcoholic  solution  does 
not  redden  litmus  paper.  (^Martindale.)  On  exposure  to  the  air  it  speedily  thickens, 
and  ultimately  concretes  into  a  translucent  solid,  yellowish  or  yellowish  brown  when 
in  small  pieces,  greenish  brown  in  mass. 

Besides  the  turpentines  mentioned,  various  others  are  noticed  in  books  on  materia 
medica,  though  not  found  in  commerce  in  this  country.  There  are  the  Strashurg 
turpentine,  much  used  in  France,  and  obtained  from  the  Abies  Picea  (^Ahies  pec- 
tinata  of  De  Candolle),  or  European  silver  fir,  which  grows  on  the  mountains  of 
Switzerland  and  Germany,  and  bears  a  close  resemblance,  as  well  in  its  appearance 
as  its  product,  to  Abies  bahamea  of  Canada ;  the  Russian  turpentine,  from  Piims 
sylvestns  ;'\  the  Damarra  turpentine,  which  speedily  concretes  into  a  very  hard 
resin,  and  is  derived  from  the  Pinus  Damarra  of  Lambert,  the  Agathis  Damarra 
of  Richard,  growing  in  the  East  India  Islands;  the  cowrie  or  cowdie  resin,  pro-. 

*  The  odor  of  Chian  turpentine  is  variously  described.  As  the  only  tests  we  now  have  of  the 
purity  of  the  drug  are  its  physical  characteristics,  and  of  these  the  odor  is  most  important,  we  give 
the  following  description  by  Mr.  Wm.  Martindale.  {P.  J.  Tr.,  April,  1880.)  Chian  turpentine  "has 
when  fresh  a  distinctive  odor,  slightly  like  the  pinaceous  turpentines,  but  much  more  agreeable  and 
aromatic,  according  to  some  resembling  citron  and  jasmine  ;  but  there  is  always  a  background  smell 
like  that  of  mastic,  which  becomes  more  developed  and  distinct  with  age,  when  it  has  lost  the  more 
volatile  portion,  the  essential  oil.  According  to  Pereira,  the  turpentine-like  odor  is  combined  with 
the  odor  of  fennel,  and  Guibourt  saj's,  when  kept  in  a  covered  glass  vessel  the  odor  is  strong  and 
agreeable,  analogous  to  that  of  fennel  or  the  resin  of  elemi.  It  probably  loses  this  rapidly.  A 
specimen,  bearing  Guibourt's  name,  in  the  Society's  Museum,  has  now  no  trace  of  it,  but  the  ma=tic 
odor  is  very  persistent.  If  the  fennel  odor  be  very  evident  in  it  I  should  fear  the  sample  w.as  nut 
genuine,  as  in  a  statement  made  in  the  Lancet  the  writer  says  what  is  sold  as  Chian  turpentine 
'is  either  greatly  adulterated  or  a  wholly  factitious  article,  manufactured  from  black  resin,  Canail:i. 
balsam,  and  the  essential  oils  of  fennel  and  juniper.'  The  taste  of  genuine  Chian  turpentiii'! 
resembles  that  of  mastic;  it  is  agreeable  and  free  from  the  characteristic  bitterness  and  acridity 
of  the  pinaceous  turpentines." 

f  For  details  as  to  varieties  of  European  turpentine  and  the  methods  of  procuring  them,  consult 
A.  J.  P.,  1878,  69,  479 ;  Proc.  A.  P.  A.,  xxiv.  203 ;  P.  J.  Tr.,  viii.  283 ;  x.  447. 
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cured  by  incision  from  another  species  of  Damarra  (Z).  australis)  in  New  Zealand ; 
and  the  Domheya  turpentine,  a  glutinous,  milky-looking  fluid,  of  a  strong  odor  and 
taste,  derived  from  Domheya  exceha,  the  Araucaria  Domheyi  of  Richard,  which 
inhabits  Chili,  and  is  said  to  be  identical  with  the  Norfolk  Island  pine.  These,  with 
one  or  two  other  turpentines  scarcely  known,  or  having  a  doubtful  claim  to  the  title, 
are  all  that  belong  properly  to  this  class  of  vegetable  products.* 

General  Properties.  The  turpentines  resemble  one  another  in  odor  and  taste, 
though  distingui:>hed  by  shades  of  diff"erence.  Liquid  at  first,  they  become  thick 
and  gradirally  solid  by  exposure,  in  consequence  partly  of  the  volatilization,  partly 
of  the  oxidation  of  their  essential  oil.  They  are  rendered  more  liquid  or  softened 
by  heat,  and  at  a  high  temperature  take  fire,  burning  with  a  white  flame  and  much 
smoke.  Water  extracts  only  a  minute  proportion  of  their  volatile  oil.  They  are 
almost  wholly  soluble  in  alcohol  and  ether,  and  readily  unite  with  the  fi^ed  oils. 
They  yield  by  distillation  a  volatile  oil,  called  oil  of  turpentine,  the  composition  of 
which  is  essentially  uniform,  it  being  composed  of  several  terpenes  of  the  formula 
Ci^Hjg :  the  residue  consisting  exclusively  of  resin.  (See  Oleum  Terebinthinse  and 
Resina.)  A  minute  proportion  of  succinic  or  acetic  acid  passes  over  with  the  oil.  From 
the  experiments  of  M.  Faure,  of  Bordeaux,  it  appears  that  some  of  the  liquid  tur- 
pentines, like  copaiba,  may  be  solidified  by  the  addition  of  magnesia.  (Journ.  de 
Chim.  Med.,  1830,  p.  94.)  According  to  M.  Thierry,  the  same  result  is  obtained 
by  the  addition  of  one  part  of  hydrate  of  lime  to  thirty-two  parts  of  common 
European  turpentine.   (Journ.  de  Phann.,  3e  ser.,  i.  315.) 

Medical  Properties  and  Uses.  The  effects  of  the  turpentines  upon  the  system 
are  dependent  entirely  on  their  volatile  oil.  They  are  stimulant,  diuretic,  anthel- 
mintic, and  in  large  doses  laxative.  When  taken  internally,  or  applied  to  the  skin, 
they  communicate  a  violet  odor  to  the  urine,  and,  if  continued  for  some  time,  pro- 
duce an  irritation  of  the  mucous  membrane  of  the  urinary  passages,  amounting 
frequently  to  strangury.  The  last  effect  is  less  apt  to  be  experienced  when  they 
operate  upon  the  bowels.  Externally  applied  they  act  as  rubefacients.  Their  med- 
ical virtues  were  known  to  the  ancients.  At  present  they  are  less  used  than  for- 
merly, having  been  superseded  by  their  volatile  oils.  They  are,  however,  occasionally 
prescribed  in  leucorrhcea,  gleet,  and  other  chronic  diseases  of  the  urinary  passages ; 
in  piles  and  chronic  inflammation  or  ulceration  of  the  bowels ;  in  chronic  catarrhal 
affections ;  and  in  various  forms  of  rheumatism,  especially  sciatica  and  lumbago. 
The  white  turpentine  is  usually  employed  in  this  country.  It  may  be  given  in  the 
shape  of  pill  made  with  powdered  liquorice  root ;  in  emulsion  with  gum  arable  or 
yolk  of  egg,  loaf  sugar,  and  water  ;  or  in  electuary  formed  with  sugar  or  honey. 
The  dose  is  from  a  scruple  to  a  drachm  (1  •3-3-9  Gm.).  In  the  quantity  of  half  an 
ounce  or  an  ounce  (155  or  31-1  Gm.),  triturated  with  the  yolk  of  an  e^^,  and  mixed 
with  half  a  pint  of  mucilaginous  liquid,  it  forms  an  excellent  injection  in  cases  of 
ascarides,  and  of  constipation  with  flatulence. 

Paracelsus  is  said  to  have  used  Chian  turpentine  in  the  treatment  of  cancer 
(Tweedy,  Drndon  Lancet,  1880,  i.  582 ),  and  Mr.  Clay,  of  London,  has  recently 
commended  it  very  highly.  We  have  knowledge  of  one  case  of  supposed  cancer 
of  the  womb,  where  its  use  has  seemingly  been  of  great  service,  and  would  advise 
further  trial  of  the  remedy,  although  failures  have  been  reported.  It  should  be 
given  in  emulsion  in  doses  of  five  grains,  increased  as  rapidly  as  the  patient  will 
bear  it.     The  pill  form  is  ineligible.f     It  may  also  be  applied  locally.. 

*  The  product  of  Abies  Picea,  referred  to  in  the  test  as  Strathurg  turpentine,  is,  according  to 
Gnibourt,  nearly  as  liquid  as  olive  oil,  at  first  turbid  and  whitish,  but  becoming  by  filtration  or 
long  standing  transparent  and  almost  colorless,  of  an  agreeable  odor,  analogous  to  that  of  the  citron, 
and  of  a  taste  moderately  acrid  and  bitter.  It  dries  quickly  in  the  air,  is  solidified  by  a  sixteenth 
of  magnesia,  and  is  not  entirely  soluble  in  alcohol.  It  is  procured  by  incisions  into  the  vesicles 
which  form  upon  the  surface  of  the  tree,  beneath  the  outer  bark.  Gui'bourt  states  that  this  is  the 
true  Venice  turpentine,  while  that  described  in  the  text,  and  generally  recognized  by  authors  as 
Venice  turpentine,  is  in  fact  the  Stra»hurg.  (Journ.  de  Pkarm.,  xxv.  487.) 

t  Mr.  Clay  uses  pills  containing  each  3  grains  of  Chian  turpentine  and  2  grains  of  sulphur,  but 
they  are  apt  to  lose  their  shape.  Three  grains  of  Chian  turpentine  and  IJ  grains  of  light  magnesia 
make  a  pill  which  retains  its  shape  tolerably  well;  but  it  is  perfectly  insoluble,  losing,  according 
to  Martindale,  barely  one-tenth  of  its  weight  in  passing  through  the  body.  The  pill  made  ^ith 
lycopodium  is  also  said  to  be  indigestible. 
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The  vapor  of  turpentine,  employed  as  a  vapor-bath,  has  been  highly  recommended 
in  obstinate  chronic  rheumatism.  According  to  M.  A.  Chevandier,  it  is  borne  well 
for  about  twenty-five  minutes,  at  a  temperature  of  from  60°  C.  to  71'1°  C,  140°  F. 
to  160°  F.),  producing  acceleration  of  the  pulse,  and  copious  sweating,  sometimes 
accompanied  with  a  confluent  eruption.  {Arch.  Gen.,  4e  ser.,  xxviii.  80.) 

Off.  Prep,  of  Turpentine.  Emplastrum  Galbani,  U.  S.  Of  White  Turpentine. 
(Thus  Americanum,  Frankincense,  Br.)  Emplastrum  Picis,  Br.  Of  Canada 
Turpentine.  Charta  Cautharidis,  [/.  S.;  Charta  Epispastica,  Br.;  Collodium  Flexile. 

THERIACA.  Br.     Treacle. 

(THE-RI'A-CA.) 

"  The  un crystallized  residue  of  the  refining  of  sugar."  Br. 

Syrupus  Fuscus,  U.S.  1870;  Molasses;  Sacchari  Faex,  Lond.;  Syrupus  Communis,  s.  Hol- 
landicus;  Pyromel ;  Melasse,  Fr.;  Zuckersatz,  Zuckersyrup,  Melasse,  Brauner  Syrup,  G.;  Melazzo, 
lt%  Melaza,  .S^. 

For  a  description  of  this  substance,  see  Saccharum,  page  1257. 
THUJA.    U.S.     Thuja.     lArbor  Vitse.'] 

(THU'JA— thu'ya.) 

"  The  fresh  tops  of  Thuja  occidentalis.  Linn^.     (JVa^.  Ord.  Coniferae.)"  U.  S. 

Gen.  Ch.  Flowers  monoecious  on  diflFerent  branches,  in  very  small,  terminal,  ovoid 
catkins.  Stamens  with  a  scale-like  fihiment  or  connective,  bearing  four  anther-cells. 
Fertile  catkins  of  few  imbricated  scales,  fixed  by  the  base,  each  bearing  two  erect 
ovules,  dry  and  spreading  at  maturity.     Cotyledons  two.    Gray. 

Thuja  occidentalis,  L.  Michaux,  N.  American  Sylva,  pi.  clvi.  This  tree  is  spe- 
cifically characterized  by  the  peculiarities  of  the  leaves,  the  pointless  cone-scales, 
and  the  broad  wings  extending  all  around  the  seeds.  It  attains  a  height  of  fifty  feet 
and  a  diameter  of  three  feet,  but  is  usually  much  smaller,  and  grows  in  swampy 
grounds  from  Pennsylvania  northward  and  westward,  often  forming  extensive 
"  cedar  swamps."  In  Canada  and  the  extreme  northern  parts  of  the  United 
States  it  is  commonly  called  white  cedar,  a  name  more  correctly  applied  to  the 
Cupressus  Thujoides.     The  wood  is  reddish,  soft,  fine-grained,  and  very  durable. 

Properties.  The  leaves,  or  small  twigs  invested  with  the  leaves,  are  the  parts 
used.  They  have  an  agreeable  balsamic  odor,  especially  when  rubbed,  and  a  strong, 
balsamic,  camphoraceous,  bitter  taste,  and  are  flattish,  two  edged,  with  the  scale- 
like leaves  appressed  and  closely  imbricate  in  four  rows,  rhombic-ovate,  obtusely 
pointed,  with  a  roundish  gland  upon  the  back.  They  were  analyzed  by  A.  Kawa- 
lier,  of  Vienna,  and  found  to  contain  volatile  oil,  a  bitter  principle  called  pinipi- 
crin,  C22HjgOji,  found  also  in  Finns  sylve&tris,  sugar,  gelatinous  matter,  a  variety 
of  wax,  resin,  and  tannic  acid.  (See  Chem.  Gaz.,  Feb.  1,  1855,  p.  45.)  In  a 
more  recent  analysis,  Kawalier  discovered  in  the  leaves  a  peculiar  crystallizable 
coloring  principle,  which  he  names  thujin.  It  is  of  a  citron-yellow  color  and  astrin- 
gent taste,  soluble  in  alcohol,  inflammable,  and  separable,  through  the  agency  of 
sulphuric  acid,  into  glucose,  and  another  yellow  substance,  which  he  calls  thujetin, 
Cj^Hj^Og.  A  third  substance,  thujigenin,  was  also  obtained,  apparently  a  result  of 
some  change  in  thujin.  The  formula  of  thujin  is  CjoH^jOj^-  When  thujin  is 
heated  with  barium  hydrate,  instead  of  thujetin  is  obtained  another  product,  thvjetic 
acid,  CjgH^jOij.  The  same  chemist  determined  that  the  tannic  acid  of  this  plant 
is  identiLial  with  pinitannic  acid,  which  he  had  previously  obtained  from  the  leaves 
of  Finns  sylvestris.     (See,  for  details,  Chem.  Gaz.,  Nos.  392,  393,  1859.) 

ISfedical  Properties.  In  the  form  of  decoction,  thuja  has  been  used  in  inter- 
mittent fever,  and,  according  to  Schoepf,  in  coughs,  fevers,  scurvy,  and  rheuma- 
tism. Dr.  J.  R.  Leaming,  of  New  York,  has  employed  it  internally,  with  supposed 
advantage,  in  affections  believed  to  be  cancerous ;  also  locally,  with  prompt  effect,  in  ■ 
venereal  excrescences.  (M.  Y.  Journ.  of  Med.,  etc.,  N.  S.,  xiv.  406.)  Dr.  Benedict 
has  found  a  saturated  tincture  useful  as  an  emmenagogue,  given  in  the  dose  of  a 
teaspoonful  three  times  a  day.  (^Ibid.,  Nov.  1856,  p.  395.)     Made  into  an  ointment 
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with  lard  or  other  animal  fat,  the  leaves  are  said  to  form  a  useful  local  application 
in  rheumatic  complaints.  The  distilled  water  is  praised  by  Boerhaave  as  a  remedy 
in  dropsy,  (Schoepf.)  A  yellowish  green  volatile  oil, -which  may  be  obtained  from 
the  leaves  by  distillation,  has  been  used  with  success  in  worms.  The  dose  of  a 
saturated  liucture  or  fluid  extract  is  a  fluidrachm  (1-9  C.c.)  three  to  six  times  a  day. 

THYMOL.  U.S.     Thymol. 

Cio  Hi3  HO  ;  150.  (THY'MOL.)  Cm  Hu  0,  HO;  150. 

This  substance,  which  is  officinal  for  the  first  time,  has  recently  attracted  con- 
siderable attention  from  its  possession  of  antiseptic  properties  analogous  to  those  of 
carbolic  and  salicylic  acids  and  creasote,  with  which  it  is  also  analogous  in  compo- 
sition. It  may  be  obtained  by  submitting  the  volatile  oils  of  several  plants  to  a 
prolonged  refrigeration,  under  the  influence  of  which  it  crystallizes ;  but  in  this 
solid  state  it  Is  less  convenient  for  use  than  as  a  liquid.  Thus  it  has  been  obtained 
from  Monarda  didyma,  Linn.,  M.  punctata,  Animl  Copticiim,  and  Pfi/chotis  ajotcan. 
The  phenol  of  the  oil  of  Thymus  serpyllum,  Linn.,  closely  resembles  thymol, 
but  difi"ers  in  not  congealing  at  10°  C.  (50°  F.),  in  its  solution  in  diluted  alcohol 
turning  green  with  ferric  chloride,  and  in  the  potassium  salt  with  its  sulpho-acid 
being  amorphous.  (^A.  J.  P.,  1878,  p.  453.)  Ocymum  viride,  Willd,,  a  plant  used 
in  Liberia  as  an  antiperiodic,  so  resembles  thyme  in  its  odor  that  it  has  been  thought 
to  contain  thymol.  (Froc.  A.  P.  A.,  xxvi.  1G8.) 

Properties.  It  appears  that  there  are  two  isomeric  forms  of  thymol,  one  the 
crystalline  product  above  referred  to,  the  other  a  liquid,  obtained  by  treating  the  oil 
of  thyme  with  an  aqueous  solution  of  potassa  or  soda,  which  separates  it  from  a 
principle  called  thymene,  CjgHjg,  with  which  it  is  mixed  in  the  oil,  and  which  is  not 
affected  by  the  alkalies.  The  thymate,  or  sodium  thymol,  thus  formed  is  decom- 
posed by  an  acid,  and  the  liberated  thymol  is  purified  by  repeated  washings,  desic- 
cation, and  finally  distillation.  In  this  state  it  may  be  exposed  to  a  very  low  tem- 
perature, without  crystallizing,  even  though  some  crystals  of  the  other  variety  be 
thrown  in  for  a  nucleus.  In  a  concentrated  state  it  has  an  acrid  and  caustic  taste ; 
but  when  much  diluted,  the  only  taste  perceptible  is  that  of  thyme,  and  a  sense  of 
coolness  in  the  mouth  like  that  caused  by  the  oil  of  peppermint.  In  the  crystalline 
state  it  melts  at  44°  C.  (111'2°  F.),  but  does  not  readily  re-solidify  unless  touched  by 
a  solid  body,  or  a  crystal  of  thymol.  It  boils  at  220°  C.  to  230°  C.  (428°  F.  to 
446°  F.).  When  once  melted,  it  often  has  the  peculiarity  of  remaining  indefinitely 
in  the  liquid  state.  It  is  only  very  slightly  soluble  in  water,  but  is  very  soluble  in 
alcohol,  and  more  freely  in  proportion  to  the  concentration  of  the  menstruum.  It 
is  dissolved  by  ether  and  the  fixed  oils,  and  has  no  rotatory  power  as  regards  polar- 
ized light.  The  alkalies  unite  with  it  to  form  soluble  salts.  Like  creasote,  it  has 
the  property  of  combining  with  animal  tissues,  and  thus  protecting  them  against 
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putrefaction.     Its  formula  is  CjoH  0,  or  C.Hj  \  CHj ;  while  thymene,  with  which 

it  is  associated  in  the  oil,  is  a  hydrocarbon,  isomeric  with  the  oil  of  turpentine,  and 
having  the  composition  C,oH,g.  Thymol  is  officinally  described  as  in  "  large  crj's- 
tals  of  the  hexagonal  system,  nearly  or  quite  colorless,  having  an  aromatic,  thyme- 
like odor,  a  pungent,  aromatic  taste,  with  a  very  slight  caustic  effect  upon  the  lips, 
and  a  neutral  reaction.  Soluble  in  about  1200  parts  of  water,  and  in  1  part  of 
alcohol  at  15°  C.  (59°  F.)  ;  in  900  parts  of  boiling  water;  freely  soluble  in  boiling 
alcohol,  also  in  ether,  chloroform,  benzol,  benzin,  glacial  acetic  acid,  and  in  fixed  or 
volatile  oils.  It  liquefies  with  camphor.  Its  sp.  gr.,  as  a  solid,  is  1-028 ;  after 
fusion  it  is  lighter  than  water.  It  melts  at  about  50°  C.  (122°  F.),  remaining 
liquid  at  lower  temperatures,  and  boils  at  about  230°  C.  (446°  F.).  A  portion 
mixed  with  half  its  volume  of  glacial  acetic  acid,  then  with  an  equal  or  somewhat 
greater  volume  of  sulphuric  acid,  and  gently  heated,  gives  a  bright,  reddish-violet 
color.  Water  saturated  with  Thymol,  when  treated  with  a  few  drops  of  test-solution 
of  ferric  chloride,  should  not  give  a  blue  color  (abs.  of  carbolic  acid)."  IT.  S. 
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Medical  Properties.  The  disagreeable  odor  of  carbolic  acid  induced  M.  Bouilhon, 
a  French  pharmaceutist,  to  search  among  the  analogous  chemical  products,  in  the  hope 
of  finding  some  one  which  might  have  the  important  practical  properties  of  carbolic 
acid  without  disagreeable  smell.  Such  a  substance  he  found  in  thymol.  In  a  concen- 
trated state  it  has  caustic  properties,  which  render  it  very  useful  tor  the  cauterization 
of  the  dental  nerves.  Dissolved  in  water  in  the  proportion  of  one  to  lOUU,  with 
the  addition  of  a  little  alcohol,  it  is  useful  in  the  dressing  of  unhealthy  wounds, 
and  is  peculiarly  indicated  in  cases  in  which  the  tincture  of  iodine  and  other  anti- 
septic remedies  have  proved  unavailing.  Combined  in  the  proportion  of  4  parts  of 
the  acid  with  4  of  tannin,  2  of  aniline,  and  100  of  gl3'cerin,  it  has  been  used  with 
great  success  by  Dr.  Paquet,  for  the  preservation  of  anatomical  specimens.  For 
the  dressing  of  wounds,  it  may  be  used  in  the  form  of  a  lotion  composed  of  1  part 
of  the  acid,  4  of  alcohol  of  85°,  and  995  of  distilled  water.  In  the  form  of  oint- 
ment, it  may  be  employed  incorporated  with  lard  in  the  proportion  of  from  2  to  20 
grains  to  an  ounce.  If  taken  internally,  it  may  either  be  formed  into  an  emulsion, 
or  dissolved  in  alcohol,  or  made  into  pills  with  2  parts  of  the  acid  and  4  parts  of 
medicinal  soap,  and  any  desirable  excipient ;  the  soap  being  necessary  for  the  proper 
division  of  the  acid.  (Journ.  de  Pharm.  et  de  Chim.,  Aout,  1868,  p.  147.)  It 
has  been  used  to  a  considerable  extent  by  surgeons,  but  has  in  practice  been  found 
less  advantageous  than  salicylic  acid.  Its  fragrant  odor,  whilst  fitting  it  for  use 
about  the  mouth,  is  often  a  great  nuisance  in  the  hospital  ward,  on  account  of  attract- 
ing flies.  It  has  been  exhibited  internally  as  antipyretic  by  Balz  in  the  amount  of 
30  grains  (1-95  6m.)  a  day,  causing  ringing  in  the  ears,  deafness,  sweating,  and  in 
some  cases  alarming  collapse.  Injected  into  the  veins  of  dogs,  it  produces  death 
by  failure  of  respiration.  It  probably  will  not  be  used  in  internal  medicine,  whilst 
its  costliness  and  lack  of  advantage  over  salicylic  acid  militate  against  its  external 
employment,  except  in  the  preparation  of  mouth  washes. 

TINCTURE.     Tinctures. 

(TINC-TU'R^.) 
Teintures,  Fr.;  Tinkturen,  G. 

Tinctures,  in  the  pharmaceutical  sense  of  the  term,  are  alcoholic  solutions  of 
medicinal  substances,  prepared  by  maceration,  digestion,  or  percolation.  Solutions 
in  spirit  of  ammonia  and  ethereal  spirit  are  embraced  under  the  same  denomination, 
but  are  severally  distinguished  by  the  titles  of  amynoniated  tinctures  and  ethereal 
tinctures.  The  advantages  of  alcohol  as  a  menstruum  are,  that  it  dissolves  prin- 
ciples which  are  sparingly  or  not  at  all  soluble  in  water,  and  contributes  to  their 
preservation  when  dissolved  ;  while  it  leaves  behind  some  inert  substances  which  are 
dissolved  by  water.  In  no  instance,  however,  is  absolute  alcohol  employed.  The 
U.  S.  Pharmacopoeia  directs  it  of  the  sp.  gr.  0-820,  the  British,  0-838.  .  When  of 
these  densities  it  contains  water,  and  is  capable  of  dissolving  more  or  less  of  sub- 
stances which  are  insoluble  in  anhydrous  alcohol ;  while  its  solvent  power,  in  relation 
to  bodies  soluble  in  that  fluid,  is  sufl5cieut  for  all  practical  purposes.  Diluted  alcohol 
or  proof  spirit  is  often  preferable  to  ofiicinal  alcohol ;  as  it  is  capable  of  extracting  a 
larger  proportion  of  those  active  principles  of  plants  which  require  an  aqueous  men- 
struum, whilst  at  the  same  time  it  is  strong  enough  to  prevent  spontaneous  decom- 
position, and  has  the  advantages  of  being  cheaper  and  less  stimulating,  although 
a  few  tinctures  when  prepared  with  proof  spirit  or  diluted  alcohol  undergo  some 
deterioration  in  time,  in  consequence  of  acetous  fermentation  taking  place  in  the 
alcoholic  fluid.  The  tinctures  most  prone  to  this  change  are  those  of  senna,  rhu- 
barb, calumba,  digitalis,  hops,  bark,  aloes,  etc.  The  best  preventive  is  to  keep  them 
in  full  and  well-closed  bottles,  at  a  low  temperature.  The  diluted  alcohol  of  the 
diff"erent  Pharmacopoeias  is  not  of  the  same  strength ;  that  of  the  United  States 
consists  of  equal  weights  of  officinal  alcohol  and  water,  and  has  the  sp.  gr. 
0-928 ;  while  that  of  the  British,  called  Spiritus  Tenuior  or  Proof  Spirit,  has  the , 
sp.  gr.  0-920.  The  difference,  however,  is  not  very  material.  Alcohol  or  rectified 
spirit  is  preferred  as  the  solvent  when  the  substance  to  be  extracted  or  dissolved  is 
nearly  or  quite  insoluble  in  water,  as  in  the  instances  of  the  resins,  guaiac,  cam- 


PART  I.  Tindurae.  1435 

phor,  and  the  essential  oils.  The  presence  of  water  is  here  injurious,  not  only  by 
diluting  the  menstruum,  but  by  exercising  an  affinity  for  the  alcohol  which  interferes 
with  its  solvent  power.  Thus,  water  added  to  an  alcoholic  solution  of  one  of  these 
bodies  produces  a  precipitate  by  abstracting  the  alcohol  from  it.  Diluted  alcohol  or 
proof  spirit  is  employed  when  the  substance  is  soluble  both  in  alcohol  and  water ; 
or  when  one  or  more  of  the  ingredients  are  soluble  in  the  one  fluid,  and  one  or  more 
in  the  other,  as  in  the  case  of  those  vegetables  which  contain  extractive  or  tannin,  or 
the  native  salts  of  the  organic  alkalies,  or  gum  united  with  resin  or  essential  oil.  As 
these  include  the  greater  number  of  medicines  from  which  tinctures  are  prepared, 
diluted  alcohol  is  most  frequently  used.  In  the  preparation  of  the  tinctures,  the 
medicine  should  be  in  the  dry  state,  and  properly  comminuted  by  being  bruised, 
sliced,  or  pulverized.  It  is  usually  better  in  the  condition  of  a  moderately  fine 
than  of  a  very  fine  powder ;  the  proper  degree  of  fineness  depends,  however,  upon 
the  ease  with  which  the  menstruum  extracts  the  soluble  principles. 

Tinctures  were  formerly  universally  prepared  by  maceration  or  digestion.  Our 
own  Pharmacopoeia  formerly  directed  maceration  at  ordinary  temperatures,  and  ex- 
tended the  period  to  two  weeks.  The  latter  plan  was  preferable,  as  it  was  more 
convenient  and  equally  efi'ectual,  the  lower  temperature  being  compensated  by  the 
longer  maceration.  In  several  instances  in  which  maceration  is  ordered  in  the  Phar- 
macopoeia, it  is  still  continued  for  seven  days  ;  but  the  period  is  very  properly  altered 
to  suit  the  character  of  the  substance  acted  on,  and  sometimes  continued  no  longer 
than  is  necessary  for  its  solution,  when  it  is  wholly  soluble,  as  in  the  tinctures  of 
iodine  and  tolu.  When  circumstances  require  that  the  tincture  should  be  speedily 
prepared,  digestion  may  be  resorted  to.  Care  should  always  be  taken  to  keep  the 
vessels  well  stopped,  in  order  to  prevent  the  evaporation  of  the  alcohol.  The  mate- 
rials should  be  frequently  shaken  during  the  digestion  or  maceratign ;  and  this  cau- 
tion is  especially  necessary  when  the  substance  acted  on  is  in  the  state  of  powder. 
The  tincture  should  not  be  used  till  the  maceration  is  completed ;  when  it  should 
be  separated  from  the  dregs  either  by  simply  filtering  it  through  paper,  or,  when 
force  is  requisite,  by  first  expressing  it  through  linen,  and  subsequently  filtering. 

The  plan  of  preparing  tinctures  by  percolation  has  been  extensively  adopted, 
and  has  been  found  to  answer  well  when  skilfully  executed.  In  the  present  edition 
of  our  Pharmacopoeia,  percolation  has  been  adopted  as  the  rule ;  maceration  being 
directed  in  a  few  instances  in  which  it  was  deemed  preferable.  Tlie  Br.  Pharma- 
copoeia, preferring  maceration  or  digestion  in  several  instances,  has  adopted  perco- 
lation as  a  general  rule,  but,  as  if  unprepared  to  trust  this  process  alone,  has  com- 
bined with  it  a  preliminary  maceration  of  forty-eight  hours,  and  a  final  expression, 
so  as  to  separate  the  last  remains  of  the  tincture  from  the  dregs.  Perhaps  these 
modifications  may  be  desirable  in  instances  where  the  operator  is  insufficiently  skil- 
ful ;  but  percolation,  properly  managed,  is  of  itself  adequate  to  all  the  desired  pur- 
poses, even  to  the  removal  of  almost  the  last  drop  of  impregnated  menstruum  from 
the  dregs ;  and  in  our  Pharmacopoeia  it  is  taken  for  granted  that  the  apothecary 
has  acquired  the  requisite  skill.  Where  the  operator  cannot  trust  himself  in  this 
respect,  it  would  be  better  to  recur  to  the  old  method  of  maceration  for  two  weeks. 
The  reader  will  find  rules  for  the  proper  management  of  the  process  of  percolation 
at  page  57-4.  It  has  been  objected  to  this  process  that  it  yields  tinctures  of  variable 
strength,  according  to  the  skill  with  which  it  is  conducted ;  but,  from  numerous 
experiments  performed,  in  reference  to  this  point,  by  M.  H.  Buignet,  of  Paris,  it 
appears  that  the  tinctures  made  by  percolation  are  quite  as  equable  in  strength  as 
those  prepared  by  maceration,  while  they  uniformly  contain  more  of  the  soluble 
matter  of  the  drug  in  proportion  to  the  quantity  of  menstruum.  The  same  writer 
states  that  he  has  constantly  found  three  parts  of  alcohol,  used  in  this  method,  to 
one  of  the  material  acted  on,  sufficient  almost  wholly  to  exhaust  drugs  of  their  sol- 
uble matter.  He  has  derived  no  advantage  from  the  preliminary  maceration  usually 
practised.  M.  Personne,  however,  has  inferred,  from  his  own  observation,  that  five 
parts  of  alcohol  are  required  by  most  substances.  Our  own  Pharmacopoeia  gener- 
ally adopts  this.  Mr.  R.  F.  Fairthorne  {A.  J.  P.,  1881,  p.  3U8),  in  the  prepara- 
tion of  hydro-alcoholic  tinctures,  prefers  to  macerate  the  ingredients  for  twenty-four 
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hours  alone,  in  the  alcohol,  then  filter,  and  mix  the  filtrate  with  the  required  quan- 
tity of  water,  and  percolate  the  dregs  with  the  mixture.  This  plan  might  be  of 
service  in  the  case  of  a  few  drugs  which  are  diflBcult  to  exhaust  of  their  activity, 
but  it  would  involve  a  useless  expenditure  of  labor  and  time  if  used  in  the  majority 
of  officinal  tinctures,  and  precipitation  would  be  more  common.  It  has  been  con- 
tended in  opposition  to  percolation,  applied  to  the  preparation  of  tinctures,  that  the 
menstruum  is  apt  to  load  itself  with  substances  which,  after  the  preparation  of  the 
tincture,  are  deposited,  carrying  down  with  them  more  or  less  of  the  active  matter ; 
but  M.  Vauflart  asserts  that  more  than  twenty  years  of  observation  has  demonstrated 
to  him  that  tinctures  by  displacement,  properly  filtered,  deposit  no  more  than,  at 
the  end  of  a  certain  period,  those  deposit  prepared  by  maceration.  Besides,  upon 
the  same  authority,  this  tendency  to  deposition  may  be  easily  obviated  by  mixing  all 
the  liquids  proceeding  from  the  percolation,  and  allowing  the  mixture  to  stand  for  a 
day  before  filtering.  The  tinctures  thus  obtained  are,  he  states,  richer  than  those 
furnished  by  ordinary  maceration,  and  time  produces  in  them  only  insignificant 
changes.  {Jirnrn.  de  Fharm.,  4e  ser.,  iv.  411,  1866.)  Finally,  all  agree  that  the 
percolated  tinctures  are  apt  to  contain  more  of  the  soluble  matter  of  the  drug ;  and 
the  objections  resolve  themselves  altogether  into  a  question  of  skill  on  the  part  of 
the  operator. 

Another  mode  of  exhausting  medicines  by  spirit  has  been  proposed  by  Dr.  H. 
Burton.  It  consists  in  suspending  in  the  solvent,  immediately  under  its  surface, 
the  solid  matter  contained  loosely  in  a  bag.  The  liquid  in  contact  with  the  bag, 
becoming  heavier  by  impregnation  with  the  matters  dissolved,  sinks  to  the  bottom ; 
its  place  is  supplied  with  a  fresh  portion,  which  in  its  turn  sinks ;  and  thus  a  cur- 
rent is  established,  which  continues  until  the  solid  substance  is  exhausted,  or  the 
liquid  saturated.,  During  the  maceration,  the  bag  should  be  occasionally  raised 
above  the  surface  of  the  liquor  in  the  bottle,  allowed  to  drain,  and  then  again  im- 
mersed. It  is  asserted  that  the  period  of  maceration  is  much  shortened  in  this 
way.  For  this  mode  of  preparing  tinctures,  Mr.  Samuel  Gale  has  proposed  the  use 
of  a  cylindrical  stone-ware  vessel,  with  a  diaphragm  capable  of  being  supported  at 
diflFerent  heights  by  projections  from  the  inner  surface  of  the  jar,  with  correspond- 
ing notches  in  the  diaphragni,  to  permit  its  easy  passage  to  the  lower  ledges.  The 
material  is  to  be  placed  upon  the  diaphragm,  and  kept  covered  with  the  menstruum. 
(J..  J.  P.,  xxii.  381.)  The  infusion  jars  described  and  figured  on  page  789  may 
be  used  also  for  preparing  tinctures  by  maceration. 

Tinctures  prepared  by  adding  alcohol  to  the  expressed  juices  of  plants  have  been 
long  in  use  on  the  continent  of  Europe,  and  have  been  brought  into  notice  in  Great 
Britain.  They  are  sometimes  called  in  England  preserved  vegetable  juices.  The 
tinctures  of  some  of  the  narcotic  plants  might  no  doubt  be  advantageously  prepared 
in  this  way,  as  those  of  conium,  hyoscyamus,  and  belladonna.  Mr.  Squire  and  Mr. 
Bentley  have  paid  particular  attention  to  these  preparations.  According  to  Mr. 
Squire,  the  leaves  only  of  the  plants  should  be  used,  and,  in  the  case  of  biennial 
plants,  those  exclusively  of  the  second  year ;  and  they  should  be  preferably  col- 
lected when  the  plant  is  in  full  flower.  Mr.  Bentley  recommends  the  following 
mode  of  preparation.  To  the  expressed  juice,  after  it  has  stood  for  24  hours,  and 
deposited  its  feculent  matter,  alcohol  of  0-838  is  to  be  added  in  the  proportion  of  one 
part  by  measure  to  four  parts  of  the  juice ;  and,  after  another  period  of  24  hours, 
the  liquor  is  to  be  filtered.  This  proportion  of  alcohol  has  been  found  sufficient  for 
the  preservation  of  the  juice,  while  it  causes  the  precipitation  of  the  suspended  muci- 
laginous matter.  But,  though  these  preserved  juices  are  often  energetic,  yet  it  is 
obvious  that  tinctures  prepared  from  the  fresh  plant  must  be  still  more  so ;  as  they 
contain  necessarily  not  only  the  soluble  active  matter  of  the  juice,  but  that  also 
which,  when  the  juice  is  expressed,  is  left  in  the  solid  residue  of  the  plant. 

Tinctures  should  be  kept  in  bottles  accurately  stopped,  in  order  to  prevent  evapo- 
ration, which  might,  in  some  instances,  be  attended  with  serious  inconvenience,  by . 
increasing  their  strength  beyond  the  officinal  standard. 

Medicines  are  most  conveniently  administered  in  tinctures,  which  act  in  small 
ilcses ;  as  the  proportion  of  alcohol  in  which  they  are  dissolved  is  insufficient  to 
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produce  an  appreciable  effect.  Those  which  must  be  given  in  large  doses  should  be 
cautiously  employed  in  this  form,  lest  the  injury  done  by  the  menstruum  should 
more  than  counterbalance  their  beneficial  operation.  This  remark  is  particularly  ap- 
plicable to  chronic  cases,  in  which  the  use  of  tinctures  is  apt  to  lead  to  the  formation 
of  habits  of  intemperance.  The  tinctures  of  the  weaker  medicines  are  more  frequently 
given  as  adjuvants  of  other  remedies  than  with  the  view  of  obtaining  their  own  full 
effects  upon  the  system. 

In  the  revision  of  the  Pharmacopoeia  of  1880,  wherever  practicable,  the  pro- 
portion of  drug  to  finished  tincture  has  been  made  either  20,  15,  10,  or  5  per  cent, 
by  weight.  In  the  case  of  very  strong  or  poisonous  tinctures  it  was  not  deemed 
advisable  to  make  too  great  a  change  in  strength,  for  fear  of  dangerous  results ;  in- 
deed, it  may  be  questioned  by  many,  whether  too  much  change  has  not  been  made  in 
the  tinctures  which  do  not  belong  to  the  dangerous  class.  Yet  progressive  pharmacy 
demands  greater  uniformity  and  simplicity  in  the  processes,  and  eventually  it  is  be- 
lieved that  all  of  the  tinctures  can  be  brought  into  two  classes,  20  and  10  per  cent. 

The  officinal  Preparations  formerly  belonging  to  this  class,  which  have  been 
omitted  in  the  present  U.  S.  Pharmacopoeia,  are  Tincfnra  Castorei,  Tinctura  Hel- 
lebori,  Tinctura  lodinii  Composita,  Tinctura  Jalapse,  Tinctura  Lupulinse,  Tinctura 
Opii  Acetata,  Tinctura  Rhei  et  Sennse;  whilst  the  additions  are  as  follows,  Tinctura 
Ferri  Acetatis,  Tinctura  Gekemii,  Tinctura  Hydrastis,  Tinctura  Iffnatise,  Tinctura 
Ipecacuanhse,  et  Opii.  Tinctura  Matico,  Tinctura  Moschi,  Tinctura  Pht/sostiffmatis, 
Tinctura  Pyrethri,  Tinctura  Rhei  Aromafica,  Tinctura  Rhei  Dulcis,  Tinctura  Sa- 
ponis  Viridis,  Tinctura  Sumbul,  Tinctura  Vanillse. 

TINCTURA  ACONITI.  U.S.,  Br.     Tincture  of  Aconite. 

(TIXC-TC'BA  iC-O-Xi'TI.) 

Tinctura  Aconiti  Badicis,  U.S.IS70;  Tincture  of  Aconite  Root;  Tinctura  Aconiti,  P.  (?./ 
Teinture  de  Racine  d'Aconit,  Fr.;   Eisenbuttinktur,  6, 

"  Aconite,  in  No.  60  powder, yoj/r  hundred  parts  [or  eleven  ounces  av.]  ;  Tar- 
taric Acid,  four  parts  [or  forty-eight  grains]  ;  Alcohol,  a  sufficient  qnantiti/,  To 
make  one  thousand  parts  [or  two  pints].  Moisten  the  powder  with  tico  hundred 
j)arts  [or  six  fluidounces]  of  Alcohol,  in  which  the  Tartaric  Acid  has  previously 
been  dissolved,  and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylin- 
drical glass  percolator,  and  gradually  pour  Alcohol  upon  it,  until  one  thousand  parts 
[or  two  pints]  of  Tincture  are  obtained."    U.  S. 

"Take  of  Aconite  Root,  in  coarse  powder,  two  ounces  and  a  half  [avoirdupois]  ; 
Rectified  Spirit  one  pint  [Imperial  measure].  Macerate  the  Aconite  Root  for  forty- 
eight  hours,  m  fifteen  \_fiuid ']ounces  of  the  Spirit,  in  a  closed  vessel,  agitating  occa- 
sionally ;  then  transfer  to  a  percolator,  and,  when  the  fluid  ceases  to  pass,  continue 
the  percolation  with  the  remaining  five  [fluid]ounces  of  Spirit.  Afterwards  sub- 
ject the  contents  of  the  percolator  to  pressure,  filter  the  product,  mix  the  liquids, 
and  add  sufficient  Rectified  Spirit  to  make  one  pint  [Imp.  meas.]."  Br. 

The  tincture  of  the  U.  S.  Pharmacopoeia  has  three  times  the  strength  of  the 
British,  and  the  title  has  been  changed  from  Tinctura  Aconiti  Radicis  to  Tinctura 
Aconiti.  It  is  much  stronger  than  the  Tincture  of  Aconite  Leaves,  which  is  still 
used  occasionally,  and  made  of  the  strength  of  two  troyounces  of  powdered  aconite 
leaves  in  a  pint  of  diluted  alcohol ;  and  too  much  caution  cannot  be  observed  to 
avoid  mistaking  one  tincture  for  the  other.  In  preparing  it,  each  step  of  the 
process  must  be  carefully  attended  to.  The  root  should  be  thoroughly  comminuted, 
and  very  carefully  packed  in  the  percolator,  and  the  displacing  menstruum  very 
gradually  added.  As  annoyance  is  often  occasioned  in  powdering  aconite  by  the 
irritating  dust  which  is  apt  to  rise,  it  is  best  prepared  by  grinding  in  a  mill ;  and 
if  powdered  in  a  mortar,  sufficient  alcohol  should  be  added  to  the  root  to  prevent 
the  rising  of  the  dust.  The  officinal  tincture  is  .slightly  weaker  than  that  of  the 
U.  S.  P.  1870.  Tartaric  acid  is  used  in  accordance  with  the  researches  of  Du- 
quesnel.  (See  Ahstractum  Aconiti,  page  6.)  The  dose  to  begin  with  is  from  one 
to  three  drops  (0-06-018  C.c.),  repeated,  and  gradually  increased,  if  necessary, 
until  its  peculiar  effects  are  experienced.     That  of  the  British  tincture  is  three 
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times  as  much.  The  external  use  of  the  tincture  requires  care,  as  serious  symptoms 
have  followed  its  too  free  employment.  (Case,  Bost.  Med.  and  Surg.  Joum.,  Feb. 
1572,  p.  74.)* 

TINCTURA  ALOES.  U.S.,  Br.     Tincture  of  Aloes. 

(TINC-TU'EA  iL'0-E§.) 
Teinture  d'Aloes,  Fr.;   Aloetinktur,  G. 

"  Purified  Aloes,  in  moderately  fine  powder,  fen  parts  [or  three  ounces  av.]  ;  Ex- 
tract of  Glycyrrhiza,  in  moderately  fine  powder,  ten  parts  [or  three  ounces  av.]  ; 
Diluted  Alcohol,  a  sufficient  quantity ,  To  make  one  hundred  parts  [or  two  pints]. 
Mix  the  powders  with  eighty  parts  [or  one  and  a  half  pints]  of  Diluted  Alcohol, 
and  macerate  the  mixture  for  seven  days,  in  a  closed  vessel ;  then  filter  through 
paper,  adding,  through  the  filter,  enough  Diluted  Alcohol  to  make  the  Tincture 
weigh  one  hundred  parts  [or  measure  two  pints]." 

"  Take  of  Socotrine  Aloes,  in  coarse  powder,  half  an  ounce  [avoirdupois]  ;  Ex- 
tract of  Liquorice  one  ounce  and  a  half  [avoird.]  ;  Proof  Spirit  a  sufficiency. 
M:>.cerate  the  Aloes  and  Extract  of  Liquorice  in  fifteen  fluidounces  of  the  Spirit  for 
seven  days,  in  a  closed  vessel,  with  occasional  agitation,  then  filter,  and  add  suflBcient 
Proof  Spirit  to  make  one  pint  [Imp.  meas.]."   Br. 

The  original  tincture  of  aloes  of  the  U.  S.  Pharmacopoeia  was  prepared  with  the 
officinal  diluted  alcohol,  without  the  addition  of  water.  The  preparation  of  the 
U.  S.  P.  1870  was  little  more  than  an  infusion,  with  the  addition  of  sufficient  alco- 
hol to  prevent  spontaneous  decomposition.  This  change  was  made  in  the  U.  S. 
formula  of  1870  so  as  to  produce  conformity  with  the  British  Colleges,  but  in  the 
last  British  Pharmacopoeia  the  old  formula  was  abandoned,  and  the  one  forsaken 
by  us  adopted.  The  formula  of  the  present  1880  Pharmacopoeia  directs  three 
times  the  quantity  of  aloes  ordered  in  the  former  Pharmacopoeia,  and  is  now  prop- 
erly entitled  to  be  classed  among  the  tinctures.  The  proportion  of  liquorice  re- 
mains about  the  same,  and  the  dose  is  now  not  so  bulky.  The  liquorice  is  in  both 
formulas  added  to  cover  the  taste  of  the  aloes ;.  but  it  answers  the  end  imperfectly, 
and  the  preparation,  on  account  of  its  unpleasant  bitterness,  is  little  used,  aloes 
being  generally  administered  in  the  form  of  pill.  M.  Meniere  says  of  the  tincture 
of  aloes  that  it  deposits  crystals  of  alo'in,  which  adhere  to  the  sides  of  the  bottle, 
and  in  the  upper  part  of  it  a  yellow  resinous  matter.  (Joum.  de  Pharm.,  Avril, 
1861,  p.  289.)  The  dose  as  a  purgative  is  from  two  to  four  fluidrachms  (7'5  to  15 
C.c),  as  a  laxative  from  a  half  to  one  fluidrachra  (1-9  to  3-75  C.c).  Tincture  of 
aloes  is  highly  recommended  by  M.  D^lioux  as  a  local  remedy  in  old  atonic  ulcers, 
bed-sores,  and  suppurating  wounds,  applied  on  lint.   (P.  J.  Tr.,  July,  1864,  p.  38.) 

TINCTURA  ALOES  ET  M YRRH JS.  U.  S.    Tincture  of  Aloes  and 

3Iyrrh. 

(TINC-TU'RA  AL'0-E§  ET  MYR'KHiE— mir're.) 

Tinctura  Aloes  Composita,  Land.;  Elixir  Proprietatis  Paracelsi,  P.G.;  Elixir  de  Proprigtg, 
Fr.;  Aloeelixir,  G. 

"  Purified  Aloes,  in  moderately  fine  powder,  ten  parts  [or  three  ounces  av.]  ; 
Myrrh,  in  moderately  fine  powder,  ten  parts  [or  three  ounces  av.]  ;  Alcohol,  a  suf- 
ficient quantity,  To  make  one  hundred,  parts  [or  two  pints].  Mix  the  powders 
with  eighty  parts  [or  one  and  a  half  pints]  of  Alcohol,  and  macerate  the  mixture 
for  seven  days  in  a  closed  vessel ;  then  filter  through  paper,  adding,  through  the 
filter,  enough  Alcohol  to  make  the  Tincture  weigh  one  hundred  parts  [or  measure 
two  pints]."  U.  S. 

This  tincture  is  a  modification  of  the  elixir  proj)rietatis  of  Paracelsus.     The 

*  Fleming's  Tincture  of  Aconite.  This  should  always  be  expressly  designated  when  prescribed. 
It  is  considerably  stronger  than  the  officinal;  and  several  deaths  have  occurred  from  the  use  of  it. 
The  following  is  his  formula,  ^ake  of  the  root,  carefully  dried  and  finely  powdered,  sixteen  {troy) 
ounces;  A\cQhn\  sixteen  Jiuidoitnces.  Macerate  for  four  days,  put  into  a  percolator,  and  add  alco- 
hol until  twenty-four  fluidounces  are  obtained.  Not  more  than  two  drops  of  this  should  be  given 
as  a  commencing  dose,  to  be  increased  till  its  peculiar  efiects  are  experienced. 
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present  officinal  tincture  is  practically  identical  with  that  formerly  officinal.  Saf- 
fron, which  was  long  retaine*  in  compliance  with  former  prejudices,  can  add  little 
to  the  efficacy  of  a  preparation,  and,  being  very  expensive,  has  with  great  propriety 
been  omitted  in  the  U.  S.  formula.  It  served,  however,  to  impart  a  richness  to  the 
tincture,  the  want  of  which  may  be  considered  by  some  a  detect. 

The  tincture  is  pui^ative,  tonic,  and  emmenagogue,  and  is  considerably  employed 
in  chlorosis,  and  other  disordered  states  of  health  in  females,  connected  with  sup- 
pressed, retained,  or  deficient  menstruation,  and  with  a  constipated  state  of  bowels. 
It  may  also  be  used  as  a  stomachic  laxative  in  cold,  languid  habits,  independently 
of  menstrual  disorder.     The  dose  is  from  one  to  two  fluidrachms  (3-75-7-5  C.c). 

TINCTURA  ARXIC^  FLORUM.  U.S.     Tincture  of  Arnica 

Flowers. 

(TInC-TU'BA  AR'NIH;-^  FLO'RtTM.) 

Tinctura  Amicae,  Pham.  1870  :  Teinture  d'Amica,  Fr.;  Amikatinktur,  G. 

"  Arnica  Flowers,  in  No.  20  powder,  ticenty  parts  [or  six  ounces  av.]  ;  Diluted 
Alcohol,  a  sujficient  quantiti/,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  yar/^yparAs  [or  twelve  fluidounces]  of  Diluted  Alcohol,  and  macer- 
ate for  twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradu- 
ally pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."    U.  S. 

The  British  Pharmacopoeia  gives  directions  for  preparing  this  tincture  from  an 
avoirdupois  ounce  of  Arnica  Root,  in  coarse  powder,  and  an  Imperial  jjint  of  Recti- 
fied Spirit,  precisely  the  same  as  those  for  preparing  Tincture  of  Aconite  Root. 

There  are  two  tinctures  of  arnica  now  officinal,  and  it  is  necessary  to  add  to  the 
title  of  each  •'  Florum"  and  "  Radicis,"  to  distinguish  them.  The  tincture  of  ar- 
nica flowers  differs  from  that  formerly  officinal  in  the  menstruum  selected,  which  is 
now  diluted  alcohol  in  place  of  alcohol.  The  change  was  advocated  by  numerous 
pharmaceutical  writers,  and  there  is  no  question  of  the  ability  of  the  menstruum 
to  exhaust  the  arnica  flowers,  if  they  are  tightly  packed  in  the  percolator.  The 
principal  objection  to  the  change  is  the  greater  difficulty  that  will  be  experienced 
now  in  mixing  the  tincture  with  liniments  containing  oily  and  alcoholic  liquids. 

In  the  article  upon  Arnica,  it  is  stated  that  arnica  is  poisonous  in  overdoses.  In 
the  Lancet  for  Nov.  19,  1864  (page  570),  Mr.  H.  Berlin  details  a  case  in  which  a 
middle-aged  man,  ten  hours  after  having  taken  by  mistake  an  ounce  of  tincture  of 
arnica,  was  in  a  state  approaching  collapse,  with  sunken  and  glassy  eyes,  dilated  and 
insensible  pupils,  pulse  fluttering  and  over  a  hundred,  skin  cold  but  dry,  low  and 
wiry  voice,  and  severe  pain  in  the  epigastrium,  which  was  the  first  striking  symp- 
tom that  he  had  experienced,  and  had  come  on  upon  awaking  from  sleep,  about 
eight  hours  after  he  swallowed  the  poison.  The  mind  was  apparently  clear.  Though 
in  great  danger,  he  recovered,  under  the  use  of  opium  and  brandy  with  external  heat. 

Either  alone,  or  diluted  with  water,  soap  liniment,  etc.,  tincture  of  arnica  is  often 
applied  popularly  to  bruises,  sprains,  tumors,  and  local  rheumatic  pains,  under  the 
impression  that  it  has  extraordinary  healing  powers.  It  probably  acts  favorably  in 
some  instances  as  a  general  irritant.  In  some  skins  it  produces  a  violent  eczema- 
tous  inflammation.  If  given  internally,  the  dose  would  be  from  ten  to  thirty 
minims  (0*6-1 '9  C.c),  increased  until  some  effect  was  produced. 

TIXCTURA  ARXIC.E  RADICIS.  U.  S.     Tincture  of  Arnica  Boot. 

(TINC-TC'R.\  AR'yi-(;'^  BA-DI'CIS.) 

"Arnica  Root,  in  No.  40  powder,  ten  parts  [or  three  ounces  av.] ;  Diluted  Alco- 
hol, a  sufficient  quantify,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the 
powder  with  ten  parts  [or  three  fluidounces]  of  Diluted  Alcohol,  and  macerate  for 
twenty -four  ht)urs ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  U.  S. 

This  is  a  new  officinal  tincture.     It  has  been  introduced  for  the  purpose  of  fur- 
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nishing  a  liquid  preparation  of  arnica  root  of  a  convenient  strength  for  in- 
ternal administration.  In  our  opinion  there  seemed  to  be  little  necessity  for  its 
introduction,  for  the  fluid  extract  is  more  largely  used,  and  the  tincture  is  exactly 
identical  with  it  except  in  the  one  particular  of  strength.  The  dose  is  from  twenty 
minims  to  half  a  fluidrachm  (l-25-l'9  Co.). 

TINCTURA  ASAFCETIDyE.  U.S.,  Br.     Tincture  of  Asafeiida. 

(TINC-TC'KA  XS-A-FCET'I-D^— &8-a -f6t'f-de.) 
Teinture  d'Asef^tide,  Fi:;  Stinkasanttinktur,  G. 

"  Asafetida,  bruised,  twenty  parts  [or  six  ounces  av.]  ;  Alcohol,  a  sufficient  quan- 
tity, To  make  one  hundred  parts  [or  two  pints].  Mix  the  Asafetida  with  eighty 
parts  [or  one  and  a  half  pints]  of  Alcohol,  and  macerate  for  seven  days,  in  a  closed 
vessel ;  then  filter  through  paper,  adding,  through  the  filter,  enough  Alcohol  to  make 
the  Tincture  weigh  one  hundred  parts  [or  measure  two  pints]."    U.  S. 

'*  Take  of  Assafoetida,  in  small  fragments,  two  ounces  and  a  half  [avoirdupois]  ; 
Rectified  Spirit  a  sufficiency.  Macerate  the  Assafoetida  in  fifteen  fluidounces  of 
the  Spirit  for  seven  days  in  a  close  vessel,  with  occasional  agitation,  then  filter,  and 
add  sufficient  Rectified  Spirit  to  make  one  pint  [Imperial  measure]."  Br. 

This  tincture  becomes  milky  on  the  addition  of  water,  in  consequence  of  the  sepa- 
ration of  the  resin.  It  is  somewhat  stronger  than  the  tincture  formerly  officinal, 
and  this  is  an  improvement,  particularly  in  view  of  the  gradual  decline  in  the  quality 
of  the  drug.  It  possesses  all  the  virtues  of  asafetida.  The  dose  is  from  thirty 
minims  to  a  fluidrachm  (r9-3-75  C.c).  , 

Off.  Prep.  Mistura  Magnesiae  et  Asafoetid*.  U.  S. 

TINCTURA  AURANTII  AMARI.  U.  S.,  Br.    Tincture  of  Bitter 

Orange  Peel. 

(TINC-TU'RA.  AU-RAN'TI-i  A-MA'RI— fiw-ran'she-I.) 

Tinctura  Aurantii,  Pharm,  1870;  Teinture  d'Ecorce  d'Oranges  ameres,  Fr.;  Pomeranzenscha- 
lentinktur,  G. 

"  Bitter  Orange  Peel,  in  No.  30  powder,  twenty  parts  [or  six  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  twenty  parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and  macerate 
for  twenty- four  hours ;  then  pack  it  moderately  in  a  conical  percolator,  and  gradu- 
ally pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tinc- 
ture are  obtained."  U.  S. 

"  Take  of  Bitter  Orange  Peel,  cut  small  and  bruised,  two  ounces  [avoirdupois]  ; 
Proof  Spirit  one  jtint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  ves- 
sel, with  occasional  agitation,  then  strain,  press,  and  filter,  and  add  sufficient  Proof 
Spirit  to  make  one  pint  [Imp.  meas.]."  Br. 

It  is  the  peel  of  the  Seville  orange  which  is  directed  in  this  process ;  and  the 
outer  part  only  is  active.  The  substitution  of  fresh  for  dried  orange  peel  has  been 
proposed  in  England,  and  its  propriety  considerably  discussed.  (See  P.  J.  Tr.,  Nov. 
9,  1872,  also  April  4,  1874.)  Indeed,  it  met  with  so  much  favor  as  to  be  intro- 
duced among  the  Addenda  to  the  British  Pharmacopoeia.  The  tincture  from  the 
fresh  peel  is  less  powerful  as  a  bitter  than  this  preparation,  but  is  much  superior  in 
aroma  and  flavor.  (See  Tinctura  Aurantii  Dulcis.)  Six  ounces  of  the  fresh  peel 
have  been  found  to  yield  only  two  ounces  of  the  dried  peel,  and  are,  therefore,  re- 
quired to  make  a  pint  of  the  tincture.  The  tincture  of  orange  peel  is  employed  as 
a  grateful  addition  to  infusions,  decoctions,  and  mixtures.  The  dose  is  one  to  two 
fluidrachms  (3-75-7-5  C.c). 

Off.  P-ep.  Mistura  Ferri  Aromatica,  Br.;  Syrupus  Aurantii,  Br.;  Tinctura 
Quiniae,  Br, 

TINCTURA  AURANTII  DULCIS.  U.S.     Tincture  of  Sweet  Orange 

Peel. 

(TINC-TU'RA  IlVRXN'TI-I  DUL'CIS— .aw-ran'shf-i.) 

"  Sweet  Orange  Peel,  recently  separated  from  the  fresh  fruit,  and  deprived  of  the 
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inner,  white  layer,  twenty  parts  [or  six  ounces  av.];  Alcohol,  a  sufficient  quan- 
tity, To  make  one  hundred  parts  [or  two  pints].  Mix  the  Orange  Peel,  previously 
cut  into  small  pieces,  with  eighty  parts  [or  one  and  a  half  pints]  of  Alcohol,  and 
macerate  for  twenty-four  hours  ;  then  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  (/.  S. 

This  is  a  new  officinal  tincture,  and  is  designed  to  furnish  a  highly  flavored  alco- 
holic preparation  of  orange.  The  peel  should  be  grated;  and  the  officinal  direction 
to  cut  it  into  small  pieces  is  not  definite  enough  if  a  successful  percolation  is  de- 
sired. This  tincture  has  no  peculiar  medicinal  properties,  but  is  used  as  a  pleasant 
adjuvant. 

TINCTURA  AURAXTII  RECEXTIS.  Br.    Tincture  of  Fresh  Orange 

Peel 

(TLNC-TC'BA   AU-RAX'TI-I   BE-C£x'TIS— aw-ran'shf-i.) 

"  Take  of  Bitter  Orange,  Rectified  Spirit,  of  each,  a  sufficiency.  Carefully  cut 
from  the  orange  the  colored  parts  of  the  rind  in  thin  slices,  and  macerate  six  ounces 
of  this  in  a  pint  of  the  spirit  for  a  week,  with  frequent  agitation.  Then  pour  off 
the  liquid,  press  the  dregs,  mix  the  liquid  products,  and  filter ;  finally,  add  sufficient 
Spirit  to  make  one  pint."  Br. 

Dose,  one  to  two  fluidrachms  (3-75-7'5  Co.). 

TINCTURA  BELLADONNA.  U.  S.,  Br.     Tincture  of  Belladonna. 

(TIXC-Tf 'R.\   BEL-LA-D5N'NiE.) 

Teinture  de  Belladone,  Fr.;  Belladonnatinktur^  G. 

"  Belladonna  Leaves,  in  No.  60  powder,  fifteen  parts  [or  five  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  hundred  piarts  [or  two  pints]. 
Moisten  the  powder  with  twenty  parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and 
macerate  for  twenty-four  hours :  then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."  U.  S. 

The  British  Pharmacop<Bia  directs  this  tincture  to  be  prepared  from  one  avoir- 
dupois ounce  of  Belladonna  Leaves,  in  coarse  powder,  and  one  Imperial  pint  of  Proof 
Spirit,  in  the  same  manner  precisely  as  the  Tincture  of  Aconite  Koot.  (See  Tinctura 
Aconiti,  page  14:37.)  "  This  Tincture  has  about  half  the  strength  of  Tinctura  Bel- 
ladonnse,  Lond.,  Duh.''  Br. 

According  to  Meniere,  this  tincture  deposits  on  standing  a  gray  pulverulent  sub- 
stance, starch  and  gum.  and  cubical  crystals  of  an  undetermined  character.  {Joum. 
de  Phami.,  Avril,  1861,  p.  289.)  The  U.  S.  tincture  is  an  efficient  preparation 
when  made  from  the  recently-dried  leaves ;  but  the  imported  leaves  are  of  very  un- 
certain strength,  and  a  tincture  prepared  from  them  is  to  be  less  relied  upon  than  the 
extract.  The  dose  is  from  fi|teen  to  thirty  drops  (0-9  to  1-9  Co.).  That  of  the 
British  tincture  is  at  least  twice  as  much. 

TINCTURA  BENZOINI.  U.  S.     Tincture  of  Benzoin. 

(TiyC-TU'BA  BfiN-ZO-i'NI.) 

Tinctura  Benzoes,  P.G.:  Teinture  de  Benjoin,  Fr.:  Benzoetinktur,  G. 

"  Benzoin,  in  moderately  coarse  powder,  twenty  parts  [or  six  ounces  av.]  ;  Alco- 
•  hoi,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  the 
powder  with  eighty  parts  [or  one  and  a  half  pints]  of  Alcohol,  and  macerate  for 
seven  days,  in  a  closed  vessel ;  then  filter  through  paper,  adding,  through  the  filter, 
enouah  Alcohol  to  make  the  Tincture  weigh  one  hundred  parts  [or  measure  two 
pints]."  U.  S. 

This  tincture  may  be  exhibited  in  doses  of  twenty  drops  to  half  a  fluidrachm 
(1-25-1 -9  C.c),  but  was,  no  doubt,  introduced  into  the  Pharmacopoeia  chiefly  or 
solely  for  the  purpose  of  adding  to  ointments  to  prevent  rancidity. 
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TINCTURA  BENZOINI  COMPOSITA.  U.S.,  Br.     Compound 
Tincture  of  Benzoin. 

(TINC-TU'RA  BEN-ZO-i'NI  C0M-PQ§'I-TA.) 

Tinctura  Balsamica,  Balsamum  Commendatoris,  Elixir  Traumaticum ;  Teinture  balsamique, 
Baume  du  Cominandeur  de  Permes,  Fr.;  Persischer  Wundbalsam,  G. 

"  Benzoin,  in  coarse  powder,  twelve  parts  [or  three  and  a  half  ounces  av.]  ; 
Purified  Aloes,  in  coarse  powder,  two  parts  [or  two  hundred  and  sixty  grains]  ; 
Storax,  eight  parts  [or  two  and  a  half  ounces  av.]  ;  Balsam  of  Tolu,  four  jJ'^i'ts 
[or  one  and  a  quarter  ounces  av.]  ;  Alcohol,  a  sufficient  quantity^  To  make  one  hun- 
dred parts  [or  two  pints].  Mix  the  Benzoin,  Aloes,  Storax,  and  Balsam  of  Tolu 
with  seventy-five  parts  [one  and  a  half  pints]  of  Alcohol,  and  macerate  the  mix- 
ture for  seven  days,  in  a  closed  vessel ;  then  filter  through  paper,  adding,  through 
the  filter,  enough  Alcohol  to  make  the  Tincture  weigh  one  hundred  parts  [or  meas- 
ure two  pints]."  U.  S. 

"  Take  of  Benzoin,  in  coarse  powder,  two  ounces  [avoirdupois]  ;  Prepared  Storax 
one  ounce  and  a  half  [avoird.]  ;  Balsam  of  Tolu  half  an  ounce  [avoird.]  ;  Socotrine 
Aloes  one  hundred  and  sixty  grains  ;  Rectified  Spirit  one  pint  [Imperial  measure]. 
Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agitation,  then  filter,  and 
add  sufficient  Rectified  Spirit,  if  required,  to  make  one  pint  [Imp.  meas.]."  Br. 

This  tincture  is  a  stimulating  expectorant,  occasionally  used  in  chronic  catarrhal 
aflFections.  It  has  been  recommended  also  in  chronic  dysentery,  with  a  view  to  its 
alterative  action  on  the  ulcerated  surface  of  the  colon  ;  but  it  is  most  employed  as  a 
local  application  to  indolent  ulcers,  chapped  nipples,  etc.  It  has  been  found  useful 
injected  into  the  nostrils  in  obstinate  epistaxis.  {Braithwaite,  No.  37,  p.  58.)  It  is 
the  balsamum  traumaticum,  of  the  older  Pharmacopoeias,  and  may  be  considered  as 
a  simplified  form  of  certain  complex  compositions,  such  as  haume  de  commandeur, 
Wade's  balsam,,  liar's  balsam,  Jesuits'  drops,  Turlington's  balsam,*  etc.,  which 
were  formerly  in  repute,  and  are  still  esteemed  among  the  vulgar,  as  pectorals  and 
vulneraries.  The  compound  tincture  of  benzoin  is  decomposed  by  water.  The 
dose  is  from  thirty  minims  to  two  fluidrachms  (l-9-7'5  C.c).  A  variety  of 
court  plaster  is  made  by  applying  to  black  silk,  by  means  of  a  brush,  first  a 
solution  of  isinglass,  and  afterwards  an  alcoholic  solution  of  benzoin. 

TINCTURA  BUCHU.  Br.     Tincture  of  Buchu. 

(TlNC-TU'RA  BD'CHU— bu'ku.) 
Teinture  de  Bucco,  Fr.;  Buchutinktur,  G. 

This  tincture  is  directed,  in  the  British  Pharmacopoeia,  to  be  prepared  from  two 
:  and  a  half  avoirdupois  ounces  of  Buchu  Leaves,  in  coarse  powder,  and  one  Imperial 
pint  of  Proof  Spirit,  in  the  same  manner  precisely  as  Tincture  of  Aconite  Root. 
(See  Tinctura  Aconiti,  page  1437.)  This  tincture  has  the  virtues  of  buchu  leaves, 
and  may  be  given  in  the  dose  of  from  one  to  four  fluidrachms  (3-75-15  C.c),  either 
simply  diluted  with  water,  or  as  an  addition  to  the  infusion  of  the  leaves. 

TINCTURA  BRYONIA.  U.S.     Tincture  of  Bryonia. 

(TINC-TU'RA  BRY-O'NI-^.) 
Teinture  de  Bryone,  Fr.;  Zaunriibetinktur,  G. 

"  Bryonia,  recently  dried  and  in  No.  40  powder,  ten  parts  [or  two  and  three- 
quarter  ounces  av.]  ;  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or 
two  pints].  Moisten  the  powder  with  ten  parts  [or  three  fluidounces]  of  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator, 
and  gradually  pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."    U.  S. 

This  new  tincture  has  doubtless  been  introduced  into  the  Pharmacopoeia  on  pro- 
bation.    It  is  used  as  a  cathartic  in  doses  of  one  to  two  fluidrachms  (3-75-7"5  C.c). 

*  The  following  is  the  formula  for  Turlington's  balsam  adopted  by  the  Philadelphia  College  of 
Pharmacy.  "  Take  of  Alcohol  Oviij,  Benzoin  ^xij,  Liquid  Storax  Jiv,  Socotrine  Aloes  ^j,  Peru- 
vian Balsam  ^ij,  Myrrh  ^j,  Angelica  Root  ^ss,  Balsam  of  Tolu  ^iv,  Extract  of  Liquorice  Root 
5iv.     Digest  for  ten  days,  and  strain."  {Journ,  of  the  Phila.  C9ll.  of  Pharm.,  v.  28.) 
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TINCTURA  CALENDULA.  U.  S.     Tincture  of  Calendula. 

(TiNO-TC'RA  CA-LfiN'DD-LS.) 

Teintnre  do  Fleurs  de  Tons-les-Mois,  Fr.:  Ringelblumetinktar,  O. 

"  Calendula,  in  No.  20  powder,  ticenty  parts  [or  six  ounces  av.]  ;  Diluted  Alco- 
hol, a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the 
powder  with  forty  parts  [or  twelve  fluidounces]  of  Diluted  Alcohol,  and  macerate 
for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained.'*  U.  S. 

This  is  a  new  oflBcinal  tincture.  It  is  used  externally  for  the  same  purposes  as 
tincture  of  arnica.  When  made  with  diluted  alcohol,  some  precipitation  takes  place, 
and  alcohol  would  be  preferable  as  a  menstruum. 

TIXCrrURA  CALUMB.E.  U.  S.,  Br.     Tincture  of  Calumba. 

(TINO-TU'IW.  CA-htHl'BM.) 
Tinetnra  Colombo:  Teinture  de  Colombo,  Fr.;  Eolombotinktnr,  (7. 

"  Calumba,  in  No.  20  powder,  ten  parts  [or  three  ounces  av.]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  Alco- 
hol and  Water  in  the  proportion  of  three  parts  [or  one  and  a  half  pints]  of  Alco- 
hol to  two  parts  [or  twelve  fluidounces]  of  Water,  and.  having  moistened  the  powder 
with  ten  parts  [or  three  fluidounces]  of  the  mixture,  macerate  for  twenty -four 
hours ;  then  pack  it  in  a  cylindrical  percolator,  and  gradually  pour  menstruum  upon 
it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained.''  C.  S. 

The  British  Pharmacopoeia  directs  this  tincture  to  be  prepared  from  two  and  a 
half  avoirdupois  ounces  of  Calumba  Root,  cut  small,  and  one  Imperial  pint  of  Proof 
Spirit,  in  the  same  manner  precisely  as  directed  for  the  Tincture  of  Aconite  Root. 

Mr.  Jos.  Ince  recommends  that  the  tincture  should  be  prepared  from  the  root  as 
found  in  the  shops,  without  further  slicing  or  powdering  it.  Made  as  he  proposes, 
the  tincture  is  clear  and  bright ;  while  if  the  powdered  root  is  used  it  will  be  very 
turbid,  even  after  filtration.  (P.  J.  Tr.,  xiv.  491.)  No.  20  powder  is  now  directed 
in  preference  to  No.  50  powder  used  in  U.  S.  P.  1870.*  The  tincture  of  calumba 
may  be  added  to  tonic  infusions  or  decoctions,  to  increase  their  stimulant  power, 
but,  like  all  the  other  bitter  tinctures,  should  be  used  with  caution.  The  dose  is 
from  one  to  four  fluidrachms  (3-75—15  C.c). 

TINCTURA  CAXXABIS   INDICT.  V.S.     Tincture  of  Indian 

Cannabis. 

(TIXC-TU'RA   CiX'XA-BIS  I^'DI-C-E.) 

Tinctura  Cannabis,  Phnrm.  1870;  Tincture  of  Hemp;  Tincture  of  Indian  Hemp;  Tinctura 
Cannabis  Indicje,  P.G.:  Teinture  de  Chanvre  Indien,  Fr.:  Indischhanftinktur,  G. 

"  Indian  Cannabis,  in  No.  40  powder,  ticenty  parts  [or  five  and  a  half  ounces 
av.]  ;  Alcohol,  a  sufficient  quantity.  To  make  one  hundred  parts  [or  two  pints]. 
Moisten  the  powder  with  twenty  parts  [or  six  fluidounces]  of  Alcohol,  and  macerate 
for  twenty-four  hours ;  then  pack  it  firmly  in  £^  cylindrical  percolator,  and  gradu- 
ally pour  Alcohol  upon  it  until  one  hundred  parts  [or  two  pints]  of  Tincture  are 
obtained."  U.  S. 

"  Take  of  Extract  of  Indian  Hemp  one  ounce  [avoirdupois]  ;  Rectified  Spirit  one 
pint  [Imperial  measure].     Dissolve  the  Extract  of  Hemp  in  the  Spirit."  Br. 

The  American  reader  must  take  care  not  to  confound  the  Indian  Hemp,  here 
alluded  to,  with  Apocynum  Cannabinum,  known  by  the  same  name  in  this  country. 

*  Tincture  of  Calumba.  J.  B.  Moore  recommends  the  following  process.  Calumba,  in  powder 
jSTo.  20,  4  troy  oz. ;  alcohol,  22  fl.  oz.;  glycerin  and  water,  each  oj  fl.  oz. :  dilute  alcohol,  q.  a. 
Mix  the  alcohol,  glycerin,  and  water,  moisten  the  powdered  calumba  with  the  mixture,  pack  in  a 
close  vessel,  and  set  aside  to  macerate  for  6  hours ;  then  pack  in  a  glass  funnel  prepared  for  perco- 
lation, and  gradually  pour  upon  it  the  remainder  of  the  menstruum,  and.  when  this  has  passed  from 
the  surface,  continue  the  percolation  with  dilute  alcohol  until  32  fl.  oz.  of  tincture  are  obtained. 
{DruggUu'  Circular,  May,  1877.) 
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The  strength  of  the  present  tincture  is  about  one-third  less  than  that  of  1870.  The 
dose  is  thirty  minims  (1'9  C.c),  or  about  fifty  drops,  to  be  gradually  increased  till 
its  eiFects  are  experienced. 

TINCTURA    CANTHARIDIS.    U.  S.,  Br.      Tincture  of  Cantharides. 
Tincture  of  Spanish  Flies. 

(TINC-TU'K.A.  CAN-THXR'I-DIS.) 

Tinctura  Cantharidum,  P.G.;  Teinture  de  Cantharides,  Fr.;  Spanischfliegentinktur,  G. 

''  Cantharides,  in  No.  60  powder.  Jive  parts  [or  six  hundred  grains]  ;  Alcohol,  a 
sufficient  quantity^  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  powder 
with  three  parts  [or  six  fluidrachms]  of  Alcohol,  and  pack  it  firmly  in  a  cylindrical 
percolator;  then  gradually  pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two 
pints]  of  Tincture  are  obtained."  U.  S. 

"  Take  of  Cantharides,  in  coarse  powder,  one-quarter  of  an  ounce  [avoirdupois]  , 
Proof  Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed 
vessel,  with  occasional  agitation,  strain,  press,  filter,  and  add  suflBcient  Proof  Spirit 
to  make  one  pint  [Imp.  meas.]."  Br. 

An  improvement  has  been  made  in  this  tincture  in  the  last  revision  in  the  sub- 
stitution of  alcohol  for  diluted  alcohol.  It  is  frequently  used  in  mixtures  of  castor  oil 
and  alcohol  in  the  so-called  hair  tonics,  and  when  made  with  diluted  alcohol  turbid- 
ity results.     The  new  tincture  is  slightly  stronger  than  that  of  U.  S.  P.  1870. 

This  tincture  is  one  of  the  most  convenient  forms  for  the  internal  use  of  Spanish 
flies,  the  virtues  of  which  it  possesses  to  their  full  extent.  (See  Cantharis.)  If 
made  with  diluted  alcohol,  when  long  kept,  it  deposits  fatty  matter,  cantharidin  in 
rhomboidal  tables,  and  other  crystals  of  a  quite  different  form.  (Meniere,.Jc>?<rn.  de 
Pharni.,  Avril,  1861,  p.  289.)  It  is  occasionally  employed  externally  as  a  rubefa- 
cient; but  its.  liability  to  vesicate  should  be  taken  into  consideration.  The  British 
tincture  is  too  feeble,  containing  the  virtues  of  only  068  of  a  grain  of  cantharides  in 
a  fluidrachm.  The  dose  of  the  U.  S.  tincture  is  from  three  to  ten  drops  (0-07  to 
0-30  C.c),  repeated  three  or  four  times  a  day. 

TINCTURA  CAPSICI.  U.  8.,  Br.     Tincture  of  Capsicum.     Tincture  of 

Cayenne  Pepper. 

(TINC-TU'RA   CAP'SI-Ci.) 

Teinture  de  Piment  des  Jardins,  Fr.;  Spanischpfeifertinktur,  G. 

"  Capsicum,  in  No.  30  powder,  fve  parts  [or  six  hundred  grains]  ;  Alcohol, 
Water,  each,  a  sttfficient  quantity,  To  make  one  hundred  parts  [or  two  pints]. 
Mix  Alcohol  and  ^V^ater  in  the  proportion  of  nineteen  parts  [or  two  pints]  of  Alco- 
hol to  one  part  [or  one  and  a  half  fluidounces]  of  Water,  and,  having  moistened  the 
powder  with  three  parts  [or  five  fluidrachms]  of  the  mixture,  pack  it  firmly  in  a 
cylindrical  percolator ;  then  gradually  pour  menstruum  upon  it,  until  one  hundred 
parts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  directs  this  tincture  to  be  prepared  from  three-quar- 
ters of  an  avoirdupois  ounce  of  Bruised  Capsicum  Fruit,  and  one  Imperial  pint  of 
Rectified  Spirit,  in  the  same  manner  precisely  as  directed  for  the  Tincture  of  Aconite 
Root.   (See  Tinctura  Aconiti,  page  1437.) 

The  officinal  tincture  is  slightly  stronger  than  that  of  the  U.  S.  P.  1870,  and 
has  been  improved  by  the  substitution  of  alcohol  for  diluted  alcohol,  as  suggested 
by  G.  W.  Kennedy  (A.  J.  P.,  March,  1876)  and  others. 

This  preparation  of  capsicum  is  a  useful  stimulant  in  very  low  states  of  the  sys- 
tem with  gastric  insensibility,  as  in  malignant  scarlet  and  typhus  fevers,  and  in  the 
cases  of  drunkards.  It  may  also  be  used  as  a  gargle,  diluted  with  rose-water  or 
some  mucilaginous  fluid.  (See  Capsicum.)  Applied  by  means  of  a  camel's-hair 
pencil  to  the  relaxed  uvula,  it  sometimes  produces  contraction  and  relieves  prolapsus 
of  that  part.     The  dose  is  from,  a  half  to  one  fluidrachm  (1*9  to  3-75  C.c). 
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TIXCTURA  CARDAMOMI.  U.  S.     Tincture  of  Ccardamam. 

(tixc-tC'ra  CAR-DA-MO'MI.) 
Teinture  de  Cardainome,  Fr.;  Kardamomentioktar,  G. 

"  Cardamom,  ia  No.  30  powder,  _/?/?eeH  parts  [or  five  ounces  av.]  ;  Dilated  Alco- 
hol, a  siijfictent  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the 
powder  with  fifteen  parts  [or  four  fluidounces]  of  Diluted  Alcohol,  and  macerate 
for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."    U.  S. 

This  tincture  is  an  agreeable  but  strong  aromatic,  and  may  be  advantageously 
added  to  tonic  and  purgative  infusions.     The  dose  is  one  fluidrachm  (3-75  C.c). 

TI^XTURA   CARDAMOMI   COMPOSITA.   U.S.,  Br.      Compound 

Tincture  of  Cardamom. 

(TIXC-Tt'B.\  CAK-DA-MO'lCi  COM-PO§'I-TA.) 

Teinture  de  Cardamome  composee,  Fr.:  Zasammengesetzte  Kardamomentinktar,  G. 

"  Cardamom,  ticenty  parts  [or  two  hundred  and  eighty  grains]  ;  Cinnamon,  twenty 
parts  [or  two  hundred  and  eighty  grains]  :  Caraway,  ten  parts  [or  one  hundred  and 
forty  grains]  ;  Cochineal,  five  parts  [or  seventy  grains]  ;  Glycerin,  sixty  parts  [or 
one  and  a  half  fluidounces] ;  Diluted  Alcohol,  a  sufficient  quantity,  To  make  one 
thousand  parts  [or  two  pints].  Mix  the  Cardamom,  Cinnamon,  Caraway,  and 
Cochineal,  and  reduce  them  to  a  moderately  coarse  (No.  40)  powder.  Having 
moistened  the  powder  with  twenty  five  parts  [or  six  fluidraehms]  of  Diluted  Alco- 
hol, pack- it  firmly  in  a  cylindrical  perc-olator,  and  gradually  pour  Diluted  Alcohol 
upon  it,  until  nine  hundred  and  forty  parts  [or  thirty  and  a  half  fluidounces]  of 
Tincture  are  obtained.     Then  add  the  Glycerin  and  mix  them."    U.  S. 

The  British  Pharmacopoeia  takes  of  Cardamom  Seeds,  ft^ed  from  the  pericarps 
and  bruised,  and  Caraway  Fruit,  bruised,  each,  a  quarter  of  an  avoirdupois  ounce; 
Raisins,  freed  from  their  seeds,  two  avoirdupois  ounces;  Cinnamon  Bark,  bruised, 
half  an  avoirdupois  ounce;  Cochineal,  in  powder,  sixty  yrains ;  and  Proof  Spirit, 
one  Imperial  pint ;  and  directs  that  the  tincture  should  be  prepared  in  the  manner 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti.  page  1437.) 

This  is  a  very  agreeable  aromatic  tincture,  occasionally  used  as  a  carminative  in 
the  dose  of  one  or  two  fluidraehms  (3*75  or  7*5  C.c),  but  more  frequently  as  an  ad- 
dition to  mixtures,  infusions,  etc..  which  it  renders  pleasant  to  the  taste  and  accep- 
table to  the  stomach.  The  substitution  of  honey  in  the  U.  S.  formula  of  1870  for 
the  raisins  in  that  of  1850  was  an  improvement,  as  it  facilitated  the  process,  and 
gave  more  precision  to  the  result ;  but  a  still  greater  improvement  was  made  in 
the  present  process  in  the  substitution  of  glycerin,  which  increases  the  stability  of 
the  preparation  and  replaces  a  liquid  which  is  usually  found  adulterated  in  com- 
merce. 

Off.  Prep.  Decoctum  Aloes  Compositum,  Br.;  Mistura  Ferri  Aromatica,  Br.; 
Mistura  Sennae  Composita,  Br.;  Tinctura  Chloroformi  Composita,  Br. 

TINCTURA  CASCARILL.E.  Br.     Tincture  of  CascariUa, 

(TIKC-TC'R.\  CAS-a\-RiL'IJB.) 
Teintnre  de  Cascarille,  Fr.;  Kaskarilltinktar,  G. 

The  British  Pharmacopoeia  directs  this  tincture  to  be  prepared  from  two  and  a 
half  avoirdupois  ounces  of  bruised  CascariUa,  and  one  Imperial  pint  of  Proof  Spirit, 
in  the  same  manner  precisely  as  directed  for  the  Tincture  of  Aconite  Root.  (See 
Tinctura  Aconiti.  page  1437.) 

This  tincture  has  the  properties  of  cascarilla,  but  is  seldom  if  ever  used  in  this 
country.     The  dose  is  from  thirty  minims  to  two  fluidraehms  (l-9-7'5  C.c). 
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TINCTURA  CASTOREI.  Br.     Tincture  of  Castor. 

(TINC-TD'RA  CAS-TO'BB-i.) 

Teinture  de  Castoreum,  Fr.;  Bibergeiltinktur,  G. 

"  Take  of  Castor,  in  coarse  powder,  one  ounce  [avoirdupois]  ;  Rectified  Spirit  one 
pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  Vessel,  with  occa- 
sional agitation ;  strain,  press,  filter,  and  add  sufficient  Rectified  Spirit  to  make  one 
pint  [Imp.  meas.]."  Br. 

Tincture  of  castor  is  no  longer  officinal.  The  formula  of  the  U.  S.  P.  1870  was 
to  macerate  two  troy  ounces  of  bruised  castor  for  seven  days  in  two  pints  of  alcohol, 
express,  and  filter  through  paper. 

As  castor  yields  little  if  any  of  its  virtues  to  water,  alcohol  is  a  better  solvent 
than  proof  spirit.  It  is  said  also  to  form  a  more  grateful  preparation.  The  Rus- 
sian castor  should  always  be  preferred  when  attainable.  It  deposits  on  standing  a 
yellow  organic  substance,  which,  when  moistened  with  water,  exhibits  animalcules 
under  the  microscope.  {Menih-e.)  This  tincture  is  employed  for  the  same  purposes 
as  castor.     The  dose  is  from  thirty  minims  to  two  fluidrachms  (l-9-7"5  C.c). 

TINCTURA  CATECHU  COMPOSITA.  U.S.,  Br.     Compound  Tinc- 
ture of  Catechu. 

(TINC-TU'EA  CAT'E-CHU  COM-PO§'l-TA.) 
Tinctara  Catechu,  Pharm.  1870;  Teinture  de  Cachou,  Fr.;  Katechutinktur,^?. 

"  Catechu,  in  No.  40  powder,  twelve  parts  [or  four  ounces  av.]  ;  Cinnamon,  in 
No.  40  powder,  eight  parts  [or  two  ounces  av.  and  three  hundred  grains]  ;  Diluted 
Alcohol,  a  sufficient  quantity^  To  make  one  hundred  parts  [or  two  pints].  Mix  the 
powders,  and,  having  moistened  the  mixture  with  fifteen  jmrts  [or  four  fluidounces] 
of  Diluted  Alcohol,  macerate  for  twenty-four  hours  ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred 
parts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

"  Take  of  Pale  Catechu,  in  coarse  powder,  tioo  and  a  half  ounces  [avoirdupois]  ; 
Cinnamon  Bark,  bruised,  one  ounce  [avoird.]  ;  Proof  Spirit  o/ie^m^  [Imperial  meas- 
ure]. Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agitation  ;  strain, 
press,  filter,  and  add  sufficient  proof  spirit  to  make  one  pint  [Imp.  meas.]."  Br. 

The  name  of  this  tincture  has  been  changed,  so  that  it  more  accurately  indicates 
its  composition.  Cinnamon  has  been  present  in  the  tincture  of  catechu  of  former 
Pharmacopoeias  in  the  same  relatively  large  proportion — 2  parts  of  cinnamon  to  3 
parts  of  catechu — and  has  been  usually  overlooked.  The  present  officinal  tincture 
contains  the  virtues  of  about  54  grains  of  catechu  in  the  fluidounce,  whilst  that  of 
U.  S.  P.  1870  represented  but  45  grains  to  the  fluidounce. 

This  is  a  grateful  astringent  tincture,  useful  in  all  cases  to  which  catechu  is  appli- 
cable and  in  which  small  quantities  of  spirit  are  not  objectionable.  It  may  often 
be  advantageously  added  to  cretaceous  mixtures  in  diarrhoea.  The  dose  is  from 
thirty  minims  to  three  fluidrachms  (1-9  to  11*25  C.c),  which  may  be  given  with 
sweetened  water  or  some  mucilaginous  liquid,  or  in  port  wine  when  this  is  not  con- 
traindicated.     It  sometimes  gelatinizes  when  kept,  and  becomes  unfit  for  use. 

TINCTURA   CHIRATiE.  U.  S.,  Br.     Tincture  of  Chirata.     [Tincture 

of  Chiretta.~\ 

(TINC-TU'BA  eni-BA'T^.) 
Teinture  de  Chirette,  Fr.;  Chirettatinktur,  G. 

"  Chirata,  in  No.  40  powder,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  pow- 
der with  ten  parts  [or  two  and  a  half  fluidounces]  of  Diluted  Alcohol,  and  macer- 
ate for  twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  Diluted  Alcohol  upon  it,  until  07ie  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."   U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Chiretta, 
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cut  small  and  bruised,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the 
manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 
This  is  a  new  officinal  tonic  tincture,  which  is  largely  used  in  some  sections  of  our 
country-.  It  is  not  quite  so  strong  as  the  British  tincture.  The  dose  is  one  or  two 
fluidrachms  (3-75  or  7*5  C.c),  three  or  four  times  a  day. 

TIXCTURA  CHLOROFORMI  COMPOSITA.  Br.     Ccmjxmnd 

Tincture  of  Chloroform. 
(tInc-tu'ra  chlo-ro-fob'mi  com-po§'i-t.\.) 

"  Take  of  Chloroform  two  Jiuidounces  ;  Rectified  Spirit  etyA/^uiVfounces;  Com- 
pound Tincture  of  Cardamoms  ten  Jiuidounces.     Mix."  Br. 

A  convenient  form  for  the  internal  use  of  chloroform.  The  dose  is  firom  twenty 
minims  to  a  fluidrachm  (1  •25-3-75  C.c.)  diluted  with  water. 

TINCTURA  CIMICIFUG.a:.  U.S.     Tincture  of  amicifu^a. 

(TIXC-Tf 'R\  CIM-I-C1F'C-§JE.) 

"  Cimicifuga,  in  No.  60  powder,  twenty  parts  [or  five  and  a  half  ounces  av.] ; 
Alcohol,  a  sufficient  quantity/,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fifteen  parts  [or  four  and  a  half  fluidounces]  of  Alcohol,  and 
macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and 
gradually  pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  U.  S. 

This  is  a  new  officinal  tincture,  which  is  inferior  to  the  fluid  extract,  because  the 
medical  powers  of  the  menstruum  are  almost  equal  to  those  of  the  drug,  although 
dissimilar.     The  dose  is  a  fluidrachm  to  half  a  fluidounce  (3-75  to  15*  C.c). 

TINCTURA  CINCHONA.  U.S.     Tincture  of  Cinchona. 

(TtNC-TC'BA  ClX-CHO'XiE.) 

Tinctura  Cinchonse  Flavte,  Br.;  Tincture  of  Yellow  Cinchona :  Tincture  of  Peruvian  Bark ; 
Tinctura  ChiniB,  P.O.:  Teinture  de  Quinquina,  Fr.:  Chinatinktur,  G. 

'•  Yellow  Cinchona,  in  No.  60  powder,  twenty  parts  [or  six  ounces  av.]  ;  Glycerin, 
ten  parts  [or  two  and  a  quarter  fluidounces]  ;  Alcohol,  Water,  each,  a  sufficient 
quantity^  To  make  one  hundred  parts  [or  two  pints].  Mix  the  Glycerin  with  sixty- 
five  parts  [or  twenty-three  fluidounces]  of  Alcohol  and  twenty  five  parts  [or  seven 
fluidounces]  of  Water,  and,  having  moistened  the  powder  with  twenty  parts  [or  five 
and  a  half  fluidounces]  of  the  mixture,  macerate  for  twenty-four  hours  ;  then  pack 
it  firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  on  the  remainder  of 
the  mixture.  When  the  liquid  has  disappeared  from  the  surface,  gradually  pour  on 
more  of  the  mixture  of  Alcohol  and  Water,  using  the  same  proportions  as  before, 
and  continue  the  percolation,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  four  avoirdupois  ounces  of  Yellow  Cinchona 
Bark,  in  moderately  fine  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  pro- 
ceeds as  in  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

This  tincture  is  very  properly  made  with  a  large  proportion  of  bark  ;  as,  in  the 
bitter  tinctures,  it  is  important  that  the  alcohol  should  bear  as  small  a  propordon  to 
the  tonic  principle  as  possible.  Even  when  strongest,  however,  it  cannot,  in  orainary 
cases,  be  given  in  doses  sufficiently  large  to  obtain  the  full  effect  of  the  bark,  with- 
out stimulating  too  highly.  A  deposit  is  apt  to  form  in  the  tincture  when  kept, 
consisting  in  chief  of  cinchonic  red  holding  probably  a  portion  of  the  alkaloids  in 
combination.  This  was  found  by  Mr.  J.  Adams  to  be  perfectly  dissolved  by  heat, 
though  it  uniformly  reappeared  on  the  cooling  of  the  tincture.  The  addition  of 
diluted  sulphuric  acid  did  not  cause  its  solution ;  and,  even  though  it  was  removed 
by  filtering  the  tincture,  the  deposition  was  afterwards  renewed.  (P.  J.  Tr..  April, 
1866,  p.  470.)  In  reference  to  a  mode  of  obviating  in  some  measure  this  tendency 
to  deposition,  the  reader  is  referred  to  the  statements  of  M.  Yauflart  on  the  subject 
of  deposition  in  the  tinctures  prepared  by  percolation.     Mr.  A.  B.  Taylor,  in  ex- 
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perimenting  on  this  subject,  prepared  a  tincture  in  which  the  menstruum  consisted 
of  two  parts  of  alcohol,  one  part  of  water,  and  one  of  glycerin,  and  which  was  kept 
three  months  without  undergoing  deposition.  (^A.  J.  P.,  Jan.  1865,  p.  50.)  This 
suggested  the  addition  of  glycerin  to  the  officinal  formula,  and  there  is  no  doubt 
that  the  tincture  has  been  improved,  experience  having  proved  the  utility  of  gly- 
cerin in  liquid  preparations  of  cinchona.  The  officinal  tincture  is  slightly  weaker 
than  that  of  the  U.  S.  P.  1870.  Tincture  of  cinchona  is  rarely  employed,  but  may 
be  used  as  a  tonic  in  dose  of  from  one  to  four  fluidrachms  (3-75-15  C.c). 

TINCTURA  CINCHONiE  COMPOSITA.  U.S.,  Br.     Compound 
Tincture  of  Cinchona.     Compound  Tincture  of  Peruvian  Bark. 

(TINC-TU'EA  CIN-gHO'NiE  C0M-P0.5'I-TA.) 

Tinctura  Chinse  Composita,  P.G.;  Huxham"s  Tincture  of  Bark  ;  Teinture  de  Quinquina  com- 
posee,  Elixir  febrifuge  d'Huxam,  Fr.;   Zusaininengesetzte  Chinatinktur,  G. 

"  Red  Cinchona,  ten  parts  [or  three  ounces  av.]  ;  Bitter  Orange  Peel,  eight  parts 
[or  two  and  a  half  ounces  av.]  ;  Serpentaria,  two  parts  [or  half  an  ounce  av.]  ; 
Glycerin,  ten  parts  [or  two  and  a  quarter  fluidounces]  ;  Alcohol,  Water,  each,  a 
sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  the  Glycerin 
with  eighty  parts  [or  twenty-eight  fluidounces]  of  Alcohol  and  ten  parts  [or  three 
fluidounces]  of  Water.  Having  mixed  the  Cinchona,  Orange  Peel,  and  Serpentaria, 
reduce  them  to  a  fine  (No.  60)  powder.  Moisten  the  powder  with  twenty  parts  [or 
five  and  a  half  fluidounces]  of  the  menstruum,  and  macerate  for  twenty-four  hours ; 
then  pack  it  firmly  in  a  cylindrical  glass  percolator,  and  gradually  pour  on  the  re- 
mainder of  the  menstruum.  When  the  liquid  has  disappeared  from  the  surface, 
gradually  pour  upon  it  enough  of  a  mixture  of  Alcohol  and  Water,  using  the  same 
proportions  as  before,  and  continue  the  percolation,  until  o;ie  himdred parts  [or  two 
pints]  of  Tincture  are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  of  Pale  Cinchona  Bark,  in  moderately  fine 
powder,  two  avoirdupois  ounces,  Bitter  Orange  Peel,  cut  small  and  bruised,  one 
avoirdupois  ounce,  Serpentaria,  bruised,  half  an  avoirdupois  ounce,  Saffron  sixty 
grains.  Cochineal,  in  powder,  thirty  grains,  and  Proof  Spirit  one  Imperial  pint ; 
and  proceeds,  with  these  ingredients,  in  the  manner  directed  for  Tincture  of  Aconite 
Root.  (See  Tinctura  Aconiti,  page  1437.) 

This  is  the  preparation  commonly  known  by  the  name  of  Huxham's  tincture  of 
harh.  It  differs  from  that  officinal  in  U.  S.  P.  1870  principally  in  the  alcoholic 
strength  of  the  menstruum,  which  is  now  about  in  the  proportion  of  9  volumes  of 
alcohol  to  1  volume  of  water ;  it  was  formerly  3  volumes  of  alcohol  to  1  volume  of 
water.  The  use  of  glycerin  is  an  improvement,  precipitation  being  thus  largely  pre- 
vented. It  will  be  observed  that  the  drugs  are  not  directed  in  the  powdered  state, 
the  intention  being  to  mix  the  drugs  together  and  then  to  reduce  the  mixture  to  a 
uniform  powder ;  in  this  way  the  volatile  principles  in  the  Serpentaria  and  Orange 
Peel  are  retained,  and  thorough  exhaustion  by  percolation  is  secured.  It  is  unfortu- 
nate that  the  British  Council,  following  the  London  and  Dublin  Colleges,  should 
have  selected  the  feeblest  of  the  officinal  varieties  of  bark  for  this  important 
tincture.  The  compound  tincture  of  bark  is  an  excellent  stomachic  cordial  tonic, 
too  feeble,  however,  in  the  principles  of  cinchona  to  serve  as  a  substitute  for  the 
alkaloids  when  a  full  effect  is  required.  Huxham  was  in  the  habit  of  uniting  with  it 
elixir  of  vitriol,  the  aromatic  sulphuric  acid  of  the  Pharmacopoeias.  The  dose  is 
from  one  to  four  fluidrachms  (375-1 5  C.c). 

TINCTURA  CINNAMOMI.  U.  8.,  Br.     Tincture  of  Cinnamon. 

(TINC-TU'RA   CIN-NA-MO'MI.) 

Teinture  de  Cannelle,  Fr.;  Zimmttinktur,  G. 

"  Cinnamon,  in  No.  40  powder,  fen  parts  [or  three  ounces  av.]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  Alco- 
hol and  Water  in  the  proportion  o^  three  parts  [or  one  and  a  half  pints]  of  Alcohol 
to  two  parts  [or  fourteen  fluidounces]  of  Water,  and,  having  moistened  the  powder 
W\i\i  five  parts  [or  one  and  a  half  fluidounces]  of  menstruum,  pack  it  in  a  conical 
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percolator,  and  gradually  pour  menstruum  upon  it,  until  one  hundred  parts  [or  two 
pints]  of  Tincture  are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  tico  and  a  half  avoirdupois  ounces  of  Cin- 
namon Bark,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds 
in  the  manner  directed  for  Tincture  of  Aconite  Root,  (See  Tindura  Aconiti,  page 
1437.) 

This  tincture  has  the  aromatic  and  astringent  properties  of  cinnamon,  and  may 
be  used  as  an  adjuvant  to  cretaceous  mixtures  and  astringent  infusions  or  decoc- 
tions. By  long  keeping  it  is  apt  to  gelatinize  and  become  unfit  for  use.  Accord- 
ing to  Mr.  Greenish,  this  can  be  remedied  by  using  a  menstruum  composed  of  six 
parts  of  alcohol  and  two  parts  of  water.  {P.  J.  Tr.,  Feb.  1872,  p.  641.)  The  dose 
is  from  one  to  three  or  four  fluidrachms  (3-75-11  25  or  15  Cc). 

TINCTUKA  COCCI.  Br.     Tincture  of  Cochineal, 
(TiNC-TU'BA  coc'gi.) 

Teinture  de  Cochenille,  Fr.;  Cochenilletinktur,  G. 

"  Take  of  Cochineal,  in  powder,  two  ounces  and  a  half  [avoirdupois]  ;  Proof 
Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel, 
with  occasional  agitation  ;  strain,  press,  filter,  and  add  sufficient  Proof  Spirit  to 
make  one  pint  [Imp.  meas.]."  Br. 

This  is  valued  chiefly  for  imparting  color  to  liquid  preparations.  It  may,  how- 
ever, be  given  internally  in  nervous  aflfections  in  doses  varying  from  twenty  drops 
to  a  fluidrachm  (1  •25-3-75  Cc). 

TINCTURA  COLCHICI.  U.  S.     Tincture  of  Colchieum. 

(TInC-TU'R-V  COL'CHI-Ci— korke-al.) 

Tinctura  Colchici  Seminum,  Br.;  Tincture  of  Colchieum  Seeds ;  Teinture  de  Semences  de  Col- 
chiqne,  Fr.;  Zeitlosentinktur,  G. 

"  Colchieum  Seed,  in  No.  30  powder,  fifteen  parts  [or  five  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fifteen  parts  [or  four  fluidounces]  of  Diluted  Alcohol  and  macerate 
for  twenty-four  hours ;  then  pack  it  moderately  in  a  cylindrical  percolator,  and 
gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  bruised 
Colchieum  Seeds,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  man- 
*ier  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

It  was  at  one  time  supposed  that  the  tincture  was  quite  as  effective  made  from  the 
anbruised  as  from  the  bruised  seeds ;  but  the  opinion  has  been  shown  to  be  errone- 
ous. (^4.  J.  P.,  xxvi.  120.)  See  also  a  paper  by  Mr.  N.  Rosenwasser,  Ibid.,  1877, 
p.  436.  Subsequently  Mr.  L.  I.  Morris  showed  that  if  the  whole  seeds  were  di- 
gested vfiih  hot  diluted  alcohol,  they  could  be  perfectly  exhausted.  (^4.  J.  P.,  1881, 
p.  6.)  Prof.  Maisch  recommends,  as  a  convenient  method  of  comminuting  the 
seeds,  to  macerate  them  for  two  or  three  days  in  a  portion  of  the  menstruum,  then 
to  remove  them  and  bruise  them  in  a  clean  iron  mortar,  taking  care  that  none  of 
the  menstruum  or  the  seeds  should  be  wasted.  (^Ibid.,  xxviii.  514.) 

This  tincture  possesses  the  properties  of  colchieum,  and  may  be  given  whenever 
that  medicine  is  indicated ;  but  the  wine,  containing  less  alcohol,  is  generally  pre- 
ferred.    The  dose  is  from  half  a  fluidrachm  to  two  fluidrachms  (r9-75  C  c). 

TINCTURA  CONII.   U.  S.,  Br.     Tincture  of  Cmium. 

(TINC-TU'RA  CO-Nl'i.) 

Tinctura  Conii  Fmctus,  Br.lSTi;  Tincture  of  Hemlock;  Tincture  of  Hemlock  Fruit ;  Tein- 
ture de  Cigue,  Fr.;  Schierlingstinktur,  G. 

"  Conium,  in  No.  30  powder,  one  hundred  and  fifty  parts  [or  five  ounces  av.]  ; 
Diluted  Hydrochloric  Acid,  four  parts  [or  one  fluidrachm]  ;  Diluted  Alcohol,  a 
sufficient  quantity,  To  make  one  thousand  parts  [or  two  pints].     Moisten  the  pow- 
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der  vfith  forty -Jive  parts  [or  two  fluidounces]  of  Diluted  Alcohol,  previously  mixed 
■with  the  Diluted  Hydrochloric  Acid,  and  macerate  for  twenty-four  hours ;  then 
pack  it  moderately  in  a  conical  glass  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it,  until  one  thousand  parts  [or  two  pints]  of  Tincture  are  obtained."  IT.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  bruised 
Hemlock  Fruit,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  as  directed  for 
Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

A  very  important  change  has  been  made  in  this  preparation  in  the  substitution 
of  conium  fruit  for  the  leaves,  which  are  no  longer  oflBciual.  The  diluted  hydrochloric 
acid  is  used  to  fix  the  volatile  alkaloid  conine.  A  preparation  made  by  adding 
one  measure  of  alcohol  to  three  of  the  expressed  juice  has  been  used  in  England 
under  the  name  of  preserved  Juice  of  hemlock,  and  has  been  adopted  in  the  British 
Pharmacopoeia  with  the  title  of  Succus  Conii,  or  Juice  of  Hemlock.  (See  page 
1375.)  A  strong  odor  of  conine  should  be  emitted  by  the  tincture  upon  the  addi- 
tion of  potassa.  M.  Meniere  states  that  it  lets  fall,  on  standing,  a  yellow  miliary 
deposit,  resembling  drops  of  oil,  the  form  of  which  is  modified  under  pressure. 
According  to  the  experiments  of  Dr.  John  Harley,  of  London  (P.  J.  Tr.,  Jan. 
1867,  p.  414),  the  British  tincture  is  an  uncertain  preparation,  two  fluidounces  of 
it  fiiiling  to  produce  any  effect.  The  U.  S.  P.  tincture  is  now,  however,  about  30 
per  cent,  stronger  than  the  British,  and  cannot  be  considered  inert  if  care  is  taken 
to  select  the  conium  fruit  properly.  The  commencing  dose  is  thirty  minims  (1*9 
C.c),  to  be  increased  as  necessary. 

TINCTURA  CROCI.    U.S.,  Br.     Tincture  of  Saffron. 

(TINC-TU'KA  CRO'Ci.) 

Teinture  de  Safrain,  Fr.,-  Safrantinktur,  G. 

"  Saffron,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol,  a  sufficient  quantity, 
To  make  one  hundred  parts  [or  two  pints].  Moisten  the  Saffron  with  ^e?ij[)ar^s 
[or  two  and  a  half  fluidounces]  of  Diluted  Alcohol,  and  macerate  for  twenty-four 
hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained." 
U.S. 

The  British  Pharmacopoeia  takes  one  avoirdupois  ounce  of  Saffron,  and  one  Im- 
perial pint  of  Proof  Spirit,  and  proceeds  as  directed  for  the  Tincture  of  Aconite  Root. 
(See  Tinctura  Aconiti,  page  1437.) 

This  tincture  possesses  all  the  properties  of  saffron  ;  it  was  first  introduced  into 
the  U.  S.  P.  in  the  revision  of  1880,  but  is  of  little  other  use  than  to  give  color  to 
mixtures.     The  dose  is  from  one  to  three  fluidrachms  (3-75-11-25  C.c). 

TINCTURA  CUBEBiE.  U.  S.,  Br.     Tindure  of  Cubeb. 

(TINC-TU'KA  CU-BE'B^.) 

Tincture  of  Cubebs  ;  Teinture  de  Cubebes,  Fr.;  Kubebentinktur,  6. 

"  Cubeb,  in  No.  30  powder,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol,  a 
sufficient  quantity.  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  powder 
with  ten  parts  [or  two  and  a  half  fluidounces]  of  Diluted  Alcohol,  and  macerate  for 
twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Cubebs, 
in  powder,  and  one  Imperial  pint  of  Rectified  Spirit,  and  proceeds  as  directed  for 
Tincture  of" Aconite  Root.   (See  Tinctura  Aconiti,  page  1437.) 

The  old  London  tincture  was  nearly  three  times  as  strong  as  the  Dublin ;  but 
the  preparation,  on  its  introduction  into  the  British  Pharmacopoeia,  was  greatly  re- 
duced in  strength.  The  present  U.  S.  P.  tincture  is  about  25  per  cent,  weaker  than 
that  of  U.  S.  P.  1870,  a  change  which  is  very  unfortunate,  and  almost  destroys  any 
therapeutical  value  the  preparation  may  have  had.  It  undoubtedly  represents  cubebs, 
but  is  too  weak  in  cubebs  and  too  strong  in  alcohol  for  other  than  very  special  uses. 
The  dose  is  from  one  to  two  fluidrachms  (3-75-7"5  C.c.)  or  more. 
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TINCTURA  DIGITALIS.    U.S.,  Br.     Tincture  of  Digitalis. 
(tixc-tC'ra  dI^-i-ta'lTs.) 

Tincture  of  Foxglove;  Teinture  de  Digitale,  Fr.;  Fingerhuttinktur,  G. 

'■  Digitalis,  recently  dried  and  in  No.  60  powder,  yi/W/j  pa/7s  [or  five  ounces  av.]  ; 
Diluted  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints]. 
Moisten  the  powder  with  fifteen  parts  [or  four  fluidounces]  o?  Diluted  Alcohol,  and 
macerate  for  twenty-four  hours;  then  pack  it  firmly  in  a-cylindrical  percolator,  and 
gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Digitalis 
Leaves,  in  coarse  powder,  and  o)ie  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the 
manner  directed  for  Tincture  of  Aconite  Root.    (See  Tinctura  Aconiti,  page  1437.) 

In  preparing  this  tincture,  great  attention  should  be  paid  to  the  selection  of  the 
leaves,  according  to  the  rules  laid  down  under  the  head  of  Digitalis.  From  a  neglect 
of  these  it  is  apt  to  be  weak  or  inefficient.  The  expressed  juice  of  the  leaves,  pre- 
served by  means  of  alcohol,  prepared  as  the  British  Succi,  would  probably  be  found 
a  powerful  preparation.  (See  page  1375.)  The  tincture  of  foxglove  possesses  all  the 
virtues  of  that  narcotic,  and  affords  ^  convenient  method  of  administering  it,  especi- 
ally in  mixtures.  It  is  said  by  M.  Meniere  to  deposit  on  standing  a  green  oily 
matter,  and  some  white  lance-shaped  crystals  soluble  in  an  excess  of  acid.  (Journ. 
de  Pharm.,  Avril,  1861,  p.  289.)  The  present  U.  S.  preparation  is  slightly 
stronger  than  that  of  1870.  The  ordinary  dose  is  from  ten  to  twenty  drops  (0-6- 
1-25  C.c),  repeated  two  or  three  times  a  day,  and  increased  if  necessary,  but  with 
caution ;  a  fluidrachm,  representing  about  8  grains  of  Digitalis,  may  be  given  on 
occasion  as  a  single  dose. 

TIXCTUR.E  HERBARUM  RECEXTIUM.  U.S.  Tinctures  of  Fresh 

Herbs. 

(TIXC-TU'BJE  HER-BA'RUM  BE-C£x'TI-I'M— re-«en'sh?-um.) 

"  These  Tinctures,  when  not  otherwise  directed,  are  to  be  prepared  by  the  follow- 
ing formula :  Take  of  the  Fresh  Herb,  bruised  or  crushed,  fifty  parts  [or  sixteen 
ounces]  ;  Alcohol,  one  hundred  parts  [or  two  and  a  quarter  pints].  Macerate  the 
Herb  with  the  Alcohol  for  fourteen  days  ;  then  express  the  liquid  and  filter."    U,  S. 

This  is  a  general  formula  introduced  for  the  guidance  of  the  pharmacist  for  the 
purpose  of  securing  some  degree  of  uniformity  in  this  class  of  tinctures.  Tinc- 
tures from  fresh  herbs  are  coming  into  use  to  some  extent,  and  the  fresh  herb  is  to 
be  preferred  to  the  dried  drug  where  a  very  volatile  or  easily  dissociated  substance 
is  the  active  principle.  It  is  evident  that  the  relative  strength  must  vary,  how- 
ever, with  the  degree'  of  freshness  of  the  drug  and  the  amount  of  water  contained 
in  it,  which  depends  upon  the  time  of  collection,  state  of  the  weather  when  gath- 
ered, and  amount  of  exposure  to  atmosphere  subsequently ;  for  these  reasons  an 
accurate  or  uniform  relation  cannot  be  obtained.  It  is  asserted  that  the  fresh  tinc- 
tures of  thuja  and  gelsemium  are  more  active  than  the  tinctures  from  the  dried  drug. 
{rroc.  A.  F.  A.,  1878,  p.  755.) 

TINCTURA  ERGOTS.  Br.     Tincture  of  Ergot. 

(TLSC-TU'RA  ER-GO'T^.) 
Tinctura  Secalis  Cornuti,  P.O.;  Teinture  de  Seigle  ergots,  Fr.;  Mutterkorntinktnr,  G, 
The  British  Pharmacopoeia  takes  five  avoirdupois  ounces  of  Ergot,  in  coarse  pow- 
der, and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  manner  directed  for 
Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

The  dose  of  this  tincture  is  from  thirty  minims  to  two  fluidrachms  (l'9-7*5  C.c). 

TINCTURA  FERRI  ACETATIS.  U.S.,  Br.    Tincture  of  Acetate  of 
Iron.     [^Tincture  of  Ferric  Acetate.^ 

(TINOTU'RA  FER'RI  Ig-E-TA'TlS.) 
Teinture  d' Acetate  de  Fer,  Fr.  ;  Essigsaure  Eisentinktur,  G. 

"  Solution  of  Acetate  of  Iron,  fifty  parts  [or  four  fluidounces]  ;  Alcohol,  thirty 
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parts  [or  three  fluidounces  and  three  fluidrachms]  ;  Acetic  Ether,  twenty  parts  [or 
two  fluidounces],  To  make  one  Jitmdred parts  [or  about  nine  fluidouncesj.  Mix  the 
Alcohol  and  Acetic  Ether,  and  gradually  add  the  Solution  of  Acetate  of  Iron, 
taking  care  that  the  mixture  remains  cool.  Keep  the  Tincture  in  glass-stoppered 
bottles,  in  a  cool  and  dark  place."    U.  S. 

"  Take  of  Solution  of  Persulphate  of  Iron  two  and  a  half  fluidounces  [Imperial 
measure]  ;  Acetate  of  Potash  two  ounces  [avoirdupois]  ;  Rectified  Spirit  a  sufficiency. 
Dissolve  the  Acetate  of  Potash  in  ten  fluidounces,  and  add  the  [Solution  of]  Persul- 
phate of  Iron  to  eight  fluidounces  of  the  Spirit,  then  mix  the  two  solutions  in  a  two- 
pint  bottle  and  shake  them  well  together,  repeating  the  agitation  several  times  during 
an  hour.  Put  the  tincture,  with  the  precipitated  salt  contained  in  it,  upon  a  filter, 
and  vphen  the  liquid  has  ceased  to  run  through,  put  as  much  Rectified  Spirit  upon 
the  filter  as  will  make  the  filtered  product  measure  one  pint."  Br. 

This  is  a  new  officinal  tincture.  It  is  based  upon  the  Tinctura  Ferri  Acetici 
jElhcrea  of  the  Grerman  Pharmacopoeia,  which  is  made  by  mixing  9  parts  of  solu- 
tion of  acetate  of  iron,  2  parts  of  alcohol,  and  1  part  of  acetic  ether.  The  U.  S. 
tincture  contains  the  excessive  proportion  of  20  per  cent,  of  acetic  ether,  the  Ger- 
man containing  but  8  per  cent.  This  is  an  objection  in  our  opinion ;  the  eructa- 
tions occurring  after  its  administration  are  to  most  patients  very  unpleasant.  The 
proportion  of  solution  of  acetate  of  iron  is  greater  in  the  German  formula,  but  it  is 
not  as  strong  a3  the  U.  S.  solution,  and  the  two  preparations,  therefore,  do  not  differ 
very  greatly  in  the  percentage  of  acetate  of  iron.  The  British  tincture  is  weaker, 
and  is  made  by  mixing  alcoholic  solutions  of  ferric  sulphate  and  potassium  acetate.* 

A  double  decomposition  of  the  salts  takes  place,  resulting  in  the  formation  of 
ferric  acetate  which  dissolves  in  the  spirit,  and  potassium  sulphate  which  precipi- 
tates, being  insoluble  in  that  menstruum.  By  filtration,  therefore,  the  potassium 
sulphate  is  removed,  and  the  clear  liquid  constitutes  the  tincture  under  notice. 

Properties.  The  U.  S.  tincture  is  "  a  clear,  dark  reddish  brown  liquid,  trans- 
parent in  thin  layers,  having  the  odor  of  acetic  ether,  an  acidulous  and  astringent 
taste,  and  a  slightly  acid  reaction.  Sp.  gr.  about  0-950.  It  is  miscible,  in  all  pro- 
portions, with  water,  without  becoming  turbid.  The  Tincture,  diluted  with  water^ 
affords  a  brownish  red  precipitate  with  water  of  ammonia,  and  a  blue  one  with  test- 
solution  of  ferrocyanide  of  potassium.  When  mixed  with  sulphuric  acid,  and 
gently  wanned,  it  evolves  acetous  vapors.  If  the  iron  be  completely  precipitated 
from  a  portion  of  the  diluted  tincture  by  excess  of  water  of  ammonia,  the  filtrate 
should  not  yield  either  a  white  or  a  dark  colored  precipitate  with  hydrosulphuric 
acid  (abs.  of  zinc,  copper).  Another  portion  of  the  filtrate  should  not  leave  any 
fixed  residue  on  evaporation  and  gentle  ignition  (abs.  of  fixed  alkalies).  A  few 
drops  added  to  freshly-prepared  test-solution  of  ferricyanide  of  potassium  should 
impart  to  the  latter  a  pure  greenish  brown  color  without  a  trace  of  blue  (abs.  of 
ferrous  salt).  20  Gm.  of  the  Tincture  carefully  evaporated  and,  after  addition  of  a 
few  drops  of  nitric  acid,  ignited,  should  yield  a  residue  weighing  1'12  Gra."  U.  S- 
The  British  tincture  is  a  transparent  liquid,  of  a  deep  red  color,  and  strong  ferruginous 
taste.  It  is  said  to  be  an  agreeable  chalybeate,  but  is  subject  to  the  very  serious 
objection  that  it  is  unstable,  commencing  usually  to  undergo  serious  changef  in  from 
two  to  three  weeks  after  its  preparation.  The  best  way  of  remedying  this  would 
be  by  having,  as  suggested  by  Messrs.  Deane  and  Jefferson  (P.  J.  Tr.,  2d  ser.,  xi. 
196),  a  liquor  from  which  the  tincture  should  be  prepared  as  wanted,  by  the  addi- 
tion of  alcohol ;  this  plan  has  been  adopted  in  the  U.  S.  and  German  formulas.  The 
dose  of  the  officinal  tincture  is  from  twenty  drops  to  a  teaspoonful  (1  25-3'75  G.c.'), 
sufficiently  diluted  with  water. 

*  Tincture  of  Acetate  of  Iron  (Rademacher).  1.  Triturate  23  parts  of  pure  ferrous  sulphate  and 
24  parts  of  acetate  of  lead  in  a  porcelain  mortar  until  a  thick  magma  results,  then  add  gradually 
48  parts  of  distilled  water  and  96  parts  of  vinegar,  pour  the  whole  into  a  flask,  which  is  to  be 
lightly  closed,  and  digest  for  three  days  at  a  temperature  of  30°  to  40°  C.  (80°  to  104°  F.),  re- 
peatedly agitating.  Filter,  and  let  the  filtrate  stand  for  30  days,  occasionally  shaking  in  a  wide- 
mouthed  flask  only  half  filled  and  loosely  covered  with  a  plate  of  glass.  Then  add  80  parts  of 
alcohol.  Let  it  stand  10  days  more  in  the  same  flask,  and  finally  filter.  The  tincture  is  clear,  has 
a  reddish  brown  color  and  a  spec.  gr.  between  0'960  and  0-970.  (Wilms,  N.  B.,  1881,  p.  273.) 

f  For  elaborate  experiments  on  the  causes  of  these  changes,  see  P.  J.  Tr.,  Sept.  1874,  p.  241. 
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TINCTURA  FERRI  CHLORIDI.  U.  S.     Tincture  of  Cldaride  of  Iron. 
\_Tincture  of  Ferric  Chloride.^ 

(TINC-TU'EA  FfiR'BI  jEHLO'BI-Di.) 

Tinctura  Ferri  Perchloridi,  ^z-. .•  Tinctura  Ferri  Muriatis;  Tincture  of  Perchloride  of  Iron, 
Tincture  of  Muriate  of  Iron;  Tinctura  Ferri  Sesquichloridi ;  Teintare  de  Perchlorure  de  Fer,  Fr.,- 

EisenchloriJtinktur,  G. 

"  Solution  of  Chloride  of  Iron,  thirty-five  parts  [or  half  a  pint]  ;  Alcohol,  sixty- 
five  parts  [or  twenty-five  fluidounces].  To  make  one  hundred  parts  [or  about  two 
pints].  Mix  the  Solution  with  the  Alcohol,  and  let  it  stand,  in  a  closely  covered 
vessel,  at  least  three  months ;  then  transfer  it  to  glass-stoppered  bottles."    l^.  S. 

"  Take  of  Strong  Solution  of  Perchloride  of  Iron  five  fluidounces ;  Rectified 
Spirit  fifteen  fluidounces.  Mix,  and  preserve  in  a  stoppered  bottle.  Sp.  gr.  0-992. 
This  Tincture  has  about  one-third  the  strength  of  Tinctura  Ferri  Sesquichloridi, 
Z)»i."  Br. 

As  directed  in  the  U.  S.  Pharmacopoeia  of  1850,  this  preparation  was  made  with 
the  subcarbonate  of  iron  of  the  Pharmacopoeia,  which  is  a  hydrated  sesquioxide, 
containing  a  small  but  uncertain  proportion  of  ferrous  carbonate.  This  was  treated 
with  hydrochloric  acid,  which  caused  some  effervescence  in  consequence  of  the 
escape  of  the  carbonic  acid  of  the  carbonate,  and  the  result  was  a  solution  of  ferric 
chloride  with  a  little  ferrous  chloride.  As  the  proportions  of  subcarbonate  and  of 
acid  were  so  arranged  in  the  formula  as  to  leave  a  slight  excess  of  the  former,  pro- 
vided that  the  acid  were  duly  saturated,  there  could  of  course  be  no  excess  of  acid 
in  the  tincture,  when  completed  by  the  addition  of  the  alcohol.  But,  in  conse- 
quence of  the  presence  of  a  small  proportion  of  ferrous  chloride,  absorption  of 
oxygen  from  the  air  took  place,  and  the  chloride  was  converted  into  ferric  chloride 
and  ferric  oxide,  the  latter  of  which,  not  finding  any  free  hydrochloric  acid  to  dis- 
solve it,  was*  precipitated.  Hence  the  oflBcinal  tincture  was  apt  to  deposit  a  little 
ferric  oxide,  with  the  effect  of  losing  somewhat  of  its  chalybeate  strength  ;  and  this 
was  an  objection  to  the  old  U.  S.  formula,  though  a  slight  one,  as  it  was  easily  obvi- 
ated, if  thought  advisable,  by  the  addition  of  a  little  more  of  the  acid.  But  there 
were  other  difficulties  incident  to  the  formula,  which  led  to  its  frequent  partial  failure, 
not  only  in  incompetent  hands,  but  even  with  skilful  pharmacists.  In  the  first  place, 
the  hydrochloric  acid  could  not  always  be  obtained  of  the  proper  officinal  strength 
(sp.  gr.  1*16),  and  this  often  proved  the  cause  of  a  comparatively  feeble  preparation. 
In  the  second  place,  difficulty  was  often  experienced  in  effecting  the  solution  of  the 
subcarbonate  of  iron.  Properly  prepared,  and  in  its  recent  state,  it  is  easily  dis- 
solved in  hydrochloric  acid  ;  but  it  is  exceedingly  liable  to  undergo  changes,  either  in 
its  molecular  condition  or  in  its  state  of  hydration,  which  impair  its  solubility,  or  even 
render  it  partially  insoluble.  Incessant  complaints  of  the  imperfection  of  the  for- 
mula were  heard  in  consequence ;  and  though  these  might  not  be  theoretically  well 
founded,  as  the  formula  properly  executed  might  yield  the  due  result,  yet  practically 
they  were  so,  and  it  was  certainly  desirable  to  have  a  formula  which  should  be  less 
liable  to  miscarriage.  Accordingly,  at  the  1860  revision  of  the  U.  S.  Pharma- 
copoeia, a  new  process  was  introduced,  in  which  the  objections  to  the  old  one  ap- 
peared to  be  in  great  measure  obviated,  but  which  in  turn  was  so  far  modified  in 
the  revision  of  1870  as  to  be  divided  into  two  distinct  processes. 

The  U.  S.  formula  of  1870  appeared,  in  respect  to  the  precise  method  of  pro- 
ceeding, to  be  copied  from  that  of  Dr.  Squibb,  published  in  A.  J.  P.  (1857,  p. 
290).*  Iron  wire  was  chosen  as  the  form  of  iron  to  be  used,  because  it  is  gen- 
erally the  purest.  This,  which  was  in  very  slight  excess,  was  first  treated  with  a 
portion  of  the  hydrochloric  acid,  which  formed  with  it  ferrous  chloride,  with  the 
escape  of  hydrogen,  producing  effervescence.  The  action  was  allowed  to  go  on  spon- 
taneously until  effervescence  ceased,  and  was  then  aided  by  heat,  which  caused  the 
saturation  of  the  acid  used.  The  solution  being  filtered,  the  remainder  of  the  hy- 
drochloric acid  was  added,  and  afterwards  the  nitric  acid  gradually,  the  liquid  having 
been  heated  to  the  boiling  point  before  the  latter  addition.     The  nitric  acid  was 

«  This  process  of  Dr.  Squibb  was  given  in  a  note  in  the  eleventh  edition  of  the  U.S.  Dispensa- 
tory, page  1052. 
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decomposed,  with  the  escape  of  nitrous  fumes  producing  effervescence,  while,  through 
the  influence  of  a  portion  of  its  oxygen  and  the  additional  portion  of  hydrochloric 
acid,  the  ferrous  chloride  was  converted  into  ferric  chloride,  the  conversion  being 
completed  when  the  effervescence  ceased,  and  the  previous  green  color  had  been 
changed  to  a  reddish  brown.  The  precise  reactions  by  which  these  changes  are 
effected  have  been  explained  elsewhere.  (See  Ferri  Chloridum,  page  660.)  At 
this  point,  in  the  revision  of  1870,  the  process  was  divided  into  two,  and  a  new 
preparation,  the  liquor  ferri  chloridi,  introduced.  When  this  is  added  to  the  alcohol, 
the  latter  reacts  gradually  with  the  acid,  producing  a  small  proportion  of  an  ether, 
which  gives  a  peculiar  flavor  to  the  tincture,  and  probably  modifies  in  some  degree 
its  influence  on  the  system.  For  this  reason  it  is  preferable  to  keep  the  tincture  a 
year  before  dispensing,  and  the  oflScinal  direction  is  to  keep  it  at  least  three  months. 
Properties.  Tincture  of  chloride  of  iron  is  "  a  bright,  brownish  liquid  of  a 
slightly  ethereal  odor,  a  very  astringent,  styptic  taste,  and  an  acid  reaction.  Sp.  gr. 
about  0980.  The  Tincture  affords  a  brownish  red  precipitate  with  water  of  ammonia, 
a  blue  one  with  test-solution  of  ferrocyanide  of  potassium,  and  a  white  one,  insolu- 
ble in  nitric  acid,  with  test-solution  of  nitrate  of  silver.  If  the  iron  be  completely 
precipitated  from  a  portion  of  the  Tincture  by  excess  of  water  of  ammonia,  the 
filtrate  should  not  yield  either  a  white  or  a  dark  colored  precipitate  with  hydrosul- 
phuric  acid  (abs.  of  zinc,  copper).  Another  portion  of  the  filtrate  should  leave  no 
fixed  residue  on  evaporation  and  gentle  ignition  (abs.  of  fixed  alkalies).  On  adding 
a  clear  crystal  of  ferrous  sulphate  to  a  cooled  mixture  of  equal  volumes  of  concen- 
trated sulphuric  acid  and  the  moderately  diluted  Tincture,  the  crystal  should  not 
become  brown,  nor  should  there  be  a  brownish  black  zone  developed  around  it  (abs. 
of  nitric  acid).  A  few  drops  added  to  freshly-prepared  test-solution  of  ferricyanide 
of  potassium  should  impart  to  the  latter  a  pure  greenish  brown  color  without  a  trace 
of  blue  (abs.  of  ferrous  salt).  On  diluting  8  parts  of  the  Tincture  with  distilled 
water  to  100  parts,  and  boiling  in  a  test-tube,  the  liquid  should  remain  clear  (abs. 
of  oxychloride).  10  Gm.  of  the  Tincture,  when  completely  precipitated  by  excess 
of  water  of  ammonia,  yield  a  precipitate  which,  when  washed,  dried,  and  ignited, 
should  weigh  0-652  Gm."  U.  S.  The  specific  gravity  of  the  English  preparation 
is  officially  stated  at  0*992,  and  the  American  tincture  does  not  vary  much  from 
this,  having  the  sp.  gr.  0-980.*  The  tincture  is  decomposed  by  the  alkalies,  alka- 
line earths  and  their  carbonates,  astringent  vegetable  infusions,  and  mucilage  of  gum 
arable,  which  produces  with  it  a  brown  semi-transparent  jelly.  All  these  substances 
are,  therefore,  incompatible  with  it  in  prescriptions. j" 

*  Mr.  J.  C.  Wharton  has  noticed  in  the  tincture  silky  asbef<tos-like  crystals,  which  he  believes  are 
due  to  an  action  of  the  acids  upon  the  glass  in  which  the  drug  is  prepared.  {A.  J.  P.,  xlii.  107.) 
Dr.  Battey  believes  these  crystals  to  be  the  sulphate  of  calcium.  {Ibid.,  xlii.  207.) 

f  Besttiehe/'a  tincture,  which  is  much  used  in  Europe,  is  simply  a  solution  of  ferric  chloride  in  a 
mixture  of  one  measure  of  ether  and  three  or  four  measures  of  alcohol.  Fr.  Mayer  recommends 
that  the  ferric  chloride  should  be  prepared  by  passing  chlorine  through  a  solution  of  ferrous  chloride, 
until  a  solution  of  the  ferricyanide  of  potassium  no  longer  produces  a  blue  precipitate,  and  then 
evaporating  by  a  water-bath.  In  this  mode  crystals  of  ferric  chloride  are  obtained,  one  ounce  of 
which  is  to  be  dissolved  in  twelve  ounces  of  ether,  mixed  with  four  times  its  bulk  of  alcohol.  The 
solution  may  be  rendered  colorless,  if  desired,  by  exposure  to  the  direct  rays  of  the  sun.  (A'.  Y, 
Journ.  of  Pharm.,  i.  233.)  This  decolorization,  however,  is  effected  by  a  chemical  change,  which 
somewhat  alters  thecharacter  of  the  preparation.  The  ferric  chloride  becomes  ferrous  chloride  by  the 
loss  of  a  portion  of-  its  chlorine,  which,  by  abstracting  hydrogen  from  the  alcohol,  becomes  hydro- 
chloric acid  ;  and  this  reacts  with  unaltered  alcohol  to  form  hydrochloric  ether. 

Mr.  A.  Cushman  recommends  the  following  process  for  the  above  tincture.  He  first  prepares 
the  cryst.als  of  the  sesquichloride  by  dissolving  two  ounces  of  iron  filings  in  a  mixture  of  eight 
fluidounces  of  hydrochloric  acid  and  four  of  distilled  water,  then  adding  four  fluidrachms  of  nitric 
acid,  evaporating  to  a  pellicle,  and  setting  aside  to  crystallize.  The  crystals,  having  been  washed 
in  alcohol,  and  afterwards  redissolved  and  crystallized,  are  to  be  dissolved  in  a  mixture  of  two  parts 
of  alcohol  and  one  of  ether ;  the  proportion  being  an  ounce  of  the  crystals  to  twelve  fluidounces  of 
the  mixture.  After  solution,  the  liquid  is  to  be  filtered,  and  exposed  for  48  hours  to  the  direct  rays 
of  the  sun.  {A.  J.  P.,  xxix.  461  ;  from  Am.  Med.  Gaz.) 

Tasteless  Tincture  of  Chloride  of  Iron.  Mr.  J.  Creuse  introduced  this  preparation.  We  have 
used  the  following  formula  for  it.  Solution  of  Chloride  of  Iron,  U.  S.  P.,  1  fluidounce;  Citric 
Acid,  544  grains  ;  Sodium  Carbonate,  1000  grains  or  q.  s. ;  AVater,  distilled,  1  fluidounce  ;  Alcohol, 
q.  s.  Dissolve  the  citric  acid  in  the  distHled  water,  and  heat  to  the  boiling  point,  gradually  add- 
ing the  sodium  carbonate  until  the  acid  is  saturated.  Mix  this  with  the  iron  solution,  which  will 
now  assume  a  beautiful  green  color,  and  make  up  the  measure  to  4  fluidounces  with  alcohol. 
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Medical  Properties  and  Uses.  This  is  one  of  the  most  active  and  certain 
preparations  of  iron,  usually  acceptable  to  the  stomach,  and  much  employed  for  the 
purposes  to  which  the  chalybeates  senerally  are  applied.  It  has  been  particularly 
commended  as  a  tonic  in  scrofula,  in  which  it  was  formerly  often  given,  jointlj'  with 
the  solution  of  chloride  of  calcium,  or  chloride  of  barium.  It  is  supposed  to  be 
diuretic,  and  to  have  a  peculiar  influence  on  the  urinary  passages.  Hence  it  has 
been  employed  in  gleet,  old  gonorrhoea,  and  leucorrhoea,  and  is  said  to  be  useful  in 
dysury  dependent  on  spasmodic  stricture  of  the  urethra,  in  the  dose  often  drops  re- 
peated every  ten  minutes  till  some  effect  is  experienced.  In  hemorrhages  from  the 
uterus,  kidneys,  and  bladder,  it  is  thought  to  act  advantageously,  but  should  be 
confined  to  those  of  a  passive  character,  or  employed  only  after  sufficient  depletion. 
Upon  the  recommendation  of  Dr.  Bell,  of  Edinburgh,  it  has  recently  been  much  em- 
ployed in  erysipelas,  with  great  supposed  advantage,  and,  upon  the  same  principle,  that 
of  improving  the  condition  of  the  blood,  has  been  used  in  various  other  diseases,  as 
scarlatina,  diphtheria,  and  purulent  infection  of  the  blood.  Externally  it  is  some- 
times used  for  the  destruction  of  venereal  warts,  and  as  a  styptic  in  cancerous  and 
fungous  ulcers.  It  has  been  employed,  with  asserted  success,  as  an  injection  in 
aneurismal  tumors.  (See  Hankiiiff's  Abstract,  xviii.  120.)  The  dose  of  the  U.  S. 
tincture  is  from  ten  to  thirty  minims  (0-6-1  9  C.c),  which  may  be  gradually  in- 
creased to  one  or  even  two  fluidrachms  (3-75  or  7*5  C.c.)  two  or  three  times  a  day. 
In  acute  febrile  diseases,  as  erysipelas,  the  dose  should  be  repeated  every  two 
hours.     It  is  given  well  diluted,  and  is  very  prone  to  injure  the  teeth. 

Ojf.  Prep.   Mistura  Ferri  et  Ammonii  Acetatis,  U.  S. 

TINCTUKA  GALL^.  U.  S.,  Br.     Tincture  of  Nutgall.     Tindure  of 

Galls. 
(tInc-tu'ra  gal'l.e.) 

Tinctura  Gallarum,  P.O.;  Teinture  de  Noix  de  Galle,  Fr.:  Galliipfeltinktur,  G. 

"  Nutgall.  in  No.  40  powder,  ticenty  parts  [or  six  ounces  av.]  ;  Glycerin,  ten 
parts  [or  two  and  a  quarter  fluidounces]  ;  Diluted  Alcohol,  a  sufficient  quantify, 
To  make  one  hundred  parts  [or  two  pints].  Mix  the  Glycerin  with  ninety  parts 
[or  thirty  fluidounces]  of  Diluted  Alcohol,  and,  having  moistened  the  powder  with 
ten  parts  of  the  mixture,  pack  it  in  a  conical  glass  percolator ;  then  gradually  pour 
upon  it,  first,  the  remainder  of  the  mixture,  and  afterward,  Diluted  Alcohol,  until 
one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  tico  and  a  half  avoirdupois  ounces  of  Galls,  in 
coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  manner 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

The  tincture  of  galls  is  powerfully  astringent,  but  is  more  used  as  a  test  than  as 
a  medicine.  The  present  officinal  tincture  is  about  one-third  stronger  than  that  of 
U.  S.  P.  1870.  When  long  kept,  it  ceases  to  evince  the  reactions  of  tannic  acid,  in 
consequence  of  the  conversion  of  this  into  gallic  acid.  The  dose  is  from  one  to 
three  fluidrachms  (375-11  25  Cc). 

TINCTURA  GELSE:NriI.  U.  S.     Tindure  of  Gekemium. 

(TI^■C-TL■'RA  9EL-SEM'l-i.) 

"  Gelsemium,  in  No.  60  powder,  fifteen  parts  [or  four  and  a  half  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity.  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  ten  parts  [or  three  fluidounces]  of  Alcohol,  and  macerate  for 
twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  ob- 
tained."   U.S. 

This  is  a  new  officinal  tincture,  which  will  prove  a  valuable  addition,  and  will  be 
preferred  to  the  fluid  extract  for  internal  administration,  as  it  is  safer,  and  can  be 
used  more  satisfactorily  in  extemporaneous  combination.  The  dose  is  from  ten  to 
twenty  minims  (0-6-1-25  C.c). 
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TINCTURA  GENTIANS  COMPOSITA.  U.  S.,  Br.     Compound 

Tincture  of  Gentian. 

(TINC-TU'RA  9E1J-TI-A'N^  C0M-P0§'I-TA— jgn-she-a'ne.) 

"  Gentian,  eight  parts  [or  five  ounces  av.]  ;  Bitter  Oran<re  Peel,  /bztr  parts  [or 
two  and  a  half  ounces  av.]  ;  Cardamom,  two  parts  [or  one  and  a  quarter  ounces  av.]  ; 
Diluted  Alcohol,  a  sufficient  quantify.  To  make  one  hundred  parts  [or  four  pints]. 
Mix  the  Gentian,  Orange  Peel,  and  Cardamom,  and  reduce  the  mixture  to  a  moder- 
ately coarse  (No.  40)  powder.  Moisten  the  powder  with  te)i  parts  [or  six  fluid- 
ounces]  of  Diluted  Alcohol,  and  macerate  for  twenty-four  hours ;  then  pack  it  in  a 
cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hun- 
dred parts  [or  four  pints]  of  Tincture  are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  one  and  a  half  avoirdupois  ounces  of  Gentian 
Root,  cut  small  and  bruised,  three-quarters  of  an  avoirdupois  ounce  of  Bitter  Orange 
Peel,  cut  small  and  bruised,  a  quarter  of  an  avoirdupois  ounce  of  Cardamom 
Seeds,  freed  from  the  pericarps  and  bruised,  and  one  Imperial  pint  of  Proof  Spirit, 
and  proceeds  with  these  ingredients  in  the  manner  directed  for  Tincture  of  Aconite 
Root.   (See  Tinctura  Aconiti,  page  1437.) 

An  improvement  has  been  made  in  the  process  for  this  tincture,  in  directing  the 
drugs  to  be  mixed  and  powdered  together:  the  "pulverization  is  facilitated,  and  the 
odorous  principles  of  the  cardamom  and  orange  peel  are  absorbed  by  the  gentian. 

This  is  an  elegant  bitter,  much  used  in  dyspepsia,  and  as  an  addition  to  tonic  mix- 
tures in  debilitated  states  of  the  digestive  organs,  or  of  the  system  generally.  There 
is,  however,  much  danger  of  its  abuse,  especially  in  chronic  cases.  The  dose  is  one 
or  two  fluidrachms  (375  or  750  C.c). 

TINCTURA  GUAIACI.  U.  S.     Tincture  of  Guaiae. 

(TINC-TU'RA  GUA'I.\-Ci— gwa'ya-si.) 

Tinctura  Guajaci,  P.G.;  Teinture  de  Resine  de  Gaiac,  Fr.;  Guajaktinktur,  G. 

"  Guaiac.  in  coarse  powder,  twenty  parts  [or  five  and  a  half  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  the  powder 
with  eighty  parts  [or  a  pint  and  a  half]  of  Alcohol,  and  macerate  for  seven  days,  in 
a  closed  vessel ;  then  filter  through  paper,  adding,  through  the  filter,  enough  Alcohol 
to  make  the  Tincture  weigh  one  hundred ])arts  [or  measure  two  pints]."    U.  S. 

Although  this  tincture  can  be  prepared  by  percolation  if  care  and  skill  are  used, 
maceration  will  doubtless  be  preferable. 

This  tincture  is  given  in  chronic  rheumatism  and  gout,  in  the  dose  of  from  one  to 
three  fluidrachms  three  or  four  times  a  day.  As  it  is  decomposed  by  water,  it  is 
most  conveniently  administered  in  mucilage,  sweetened  water,  or  milk,  by  which  the 
separated  guaiac  is  held  in  temporary  suspension.  The  following  is  a  form  of  tinc- 
ture of  guaiac  which  the  late  Dr.  Dewees  found  very  eflBcient  in  the  cure  of  suppres- 
sion of  the  menses  and  dysmenorrhoea.  "  Take  of  the  best  Guaiac,  in  powder,yb»r 
ounces;  Carbonate  of  Soda  or  of  Potassa  one  drachm  and  a,  half;  Pimenta,  in  powder, 
an  ounce  ;  Diluted  Alcohol  a.  pint.  Digest  for  a  few  days."  Dr.  Dewees  directed 
a  drachm  or  two  of  the  spirit  of  ammonia  to  be  added,  "^jro  re  nata,''  to  four  fluid- 
ounces  of  the  tincture.  {Treatise  on  Diseases  of  Females,  1826,  page  81.)  The 
dose  is  a  toaspoonful  (3-75  C.c.)  three  times  a  day,  to  be  gradually  increased  if  neces- 
sary. Within  our  own  experience,  this  remedy  has  seemed  highly  useful  in  pain- 
ful menstruation,  given  in  the  intervals  of  the  attacks.  The  quantity  of  alkaline 
addition  is  too  small  to  produce  any  other  effect  than  to  render  the  resin  more  soluble, 
whilst  the  pimenta  can  act  only  as  a  spice  ;  so  that  the  virtues  of  the  tincture  reside 
in  the  guaiac,  and  the  officinal  ammoniated  tincture  is  probably  equally  effectual. 

TINCTURA  GUAIACI  AMMONIATA.  U.  S.,  Br.     Ammoniated 

Tincture  of  Guaiac. 

(TlNC-Tt'EA  GUA'IA-Ci  AM-MO-NI-A'TA.) 
Tinctura  Guaiaci  Composita  ;  Teinture  de  Gaiac  ammoniacale,  Fr.;  Ammoniakalische  Guajak- 
tinktur, G. 

"  Guaiac,  in  coarse  powder,  twenty  parts  [or  five  and  a  half  ounces  av.]  ;  Aro- 
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matic  Spirit  of  Animonia,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two 
pints].  Mix  the  powder  with  eighty  parts  [or  z.  pint  and  a  half]  of  Aromatic  Spirit 
of  Ammonia,  and  macerate  for  seven  days,  in  a  closed  vessel ;  then  filter  through 
paper,  adding,  through  the  filter,  Aromatic  Spirit  of  Ammonia,  until  one  hundred 
parts  [or  two  pints]  of  Tincture  are  obtained."    U.  S. 

"  Take  of  Gruaiacum  Resin,  in  powder, /our  ounces  [avoirdupois]  ;  Aromatic  Spirit 
of  Ammonia  a  sufficiency.  Macerate  the  Guaiacum  in  fifteen  fluidounces  [Imperial 
measure]  of  the  Aromatic  Spirit  of  Ammonia  for  seven  days  in  a  well-closed  vessel, 
with  occasional  agitation,  and  filter,  then  add  sufficient  Aromatic  Spirit  of  Ammonia 
to  make  one  pint  [Imp.  meas.]."  Br. 

This  tincture  is  celebrated  in  the  treatment  of  chrdnic  rheumatism,  and  is  fre- 
quently also  used  in  amenorrhoea.  It  is  more  stimulating,  and  is  probably  more 
effectual,  than  the  preceding,  on  account  of  the  presence  of  the  alkali.  It  is  precipi- 
tated by  water,  and  should  be  administered  emulsified  with  gum,  so  that  the  guaiac 
may  be  held  in  suspension.    The  dose  is  one  or  two  fluidrachms  (3*75  or  7*5  Co.). 

TINCTURA  HUMULI.  U.S.     Tindure  of  Hops, 

(TIXC-TC'BA   HU'MU-LI.) 

Tinotura  Lupuli,  Br.;  Teinture  <le  I^oublon,  Fr.;  Hopfentinktur,  G. 

"  Hops,  well  dried  and  in  No.  20  powder,  twenty  parts  [or  six  ounces  av.]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints]. 
Moisten  the  powder  with  forty  parts  [or  twelve  fluidounces]  of  Diluted  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator, 
and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hxindred  pcirts  [or  two  pints] 
of  Tincture  are  obtained."    i\  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Hops,  and 
one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  manner  directed  for  Tincture 
of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

This  is  a  tincture  which  might  well  have  been  omitted  in  the  last  revision  of  the 
Pharmacopoeia  ;  it  has  little  to  recommend  it  from  either  a  therapeutical  or  a  pharma- 
ceutical point  of  view. 

Hops  are  so  light  and  bulky  that,  in  the  proportion  directed,  and  as  prepared  by 
the  U.  S.  process  of  1850,  they  absorbed  almost  all  the  spirit,  which,  after  the  requi- 
site maceration,  could  be  separated  only  by  strong  pressure.  As  this  absorption  of 
the  spirit  obstructed  its  proper  action  on  the  hops,  it  was  necessary  that  the  mixture 
should  be  frequently  stirred  during  the  maceration.  This  remark  is  not  applicable 
to  the  present  U.  S.  process,  but  continues  so  to  that  of  the  Br.  Pharmacopoeia.  By 
thoroughly  drying  the  hops  and  rubbing  them  between  the  hands,  or  by  cutting  and 
bruising  them,  they  may  be  brought  to  a  state  of  division  which  will  in  a  great  meas- 
ure obviate  the  disadvantages  alluded  to.  Yet  it  is  well  known  that  the  narcotic 
virtues  of  hops  are  injured  by  a  thorough  drying.  As  the  virtues  of  hops  depend 
chiefly  on  the  lupulin,  and  as  the  quantity  of  this  substance  is  different  in  different 
parcels,  the  tincture  is  necessarily  unequal  in  strength ;  and  the  tincture  of  lupulin 
itself  is  preferable.  (See  Tinctura  Lupulinae.)*  According  to  M.  Meniere,  tincture 
of  hops  deposits,  on  standing,  a  yellow  precipitate,  and  a  large  quantity  of  a  white 
crystalline  substance,  which  he  thinks  may  be  malate  of  calcium. 

*  Tinctura  Lnpiiliiite.  U.S.  Tincture  of  Lupulin.  Teinture  de  Lupuline,Yr.;  Lupultntinktitr,G. 
"Take  of  Lupulin  /our  trot/ounces  ;  Alcohol  a  sufficient  quantity.  Pack  the  Lupulin  in  a  narrow 
cylindric.ll  percolator,  and  gradually  pour  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained." 
U.S.  \87Q. 

This  is  much  superior  to  the  tincture  of  hops  of  the  first  U.  S.  Pharmacopoeia,  in  the  place  of 
which  it  was  introduced  into  the  second  edition.  In  the  original  preparation,  a  certain  quantity  of 
hops  was  directed,  from  which  the  lupulin  was  to  be  separated  by  beating,  and  then  digested  in 
alcohol.  As  hops  contain  a  variable  proportion  of  lupulin,  the  tincture  thus  made  must  be  of  un- 
equal strength  ;  an  objection  to  which  the  tincture  of  hops,  even  as  now  prepared,  is  in  some  meas- 
ure liable.  Besides,  the  amount  of  lupulin,  contained  in  any  quantity  of  hops  upon  which  alcohol 
can  conveniently  act,  is  too  small  in  proportion  to  the  alcohol  to  alFord  a  tincture  of  the  due  strength. 
The  tincture  of  lupulin  is,  therefore,  greatly  preferable.  The  dose  is  one  or  two  fluidrachms  (3-75  or 
7*5  C.c),  to  be  given  in  sweetened  water  or  some  mucilaginous  fluid.  Under  the  name  of  Ammo- 
niated  Tincture  of  Lupulin,  Dr.  Dyce  Duckworth  proposes  as  the  best  preparation  a  tincture  made 
by  macerating  for  seven  days  two  ounces  of  lupulin  in  a  pint  of  aromatic  spirit  of  ammonia,  and 
then  filtering.  The  dose  is  from  half  a  fluidrachm  to  a  fluidrachm  (1-9-3-75  C.c).  (A.  J.  P.,  xli.  416.) 
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Tincture  of  hops  is  tonic  and  narcotic,  and  has  been  proposed  as  a  substitute  for 
laudanum  when  the  latter  disagrees  with  the  patient ;  but  little  reliance  can  be  placed 
upon  it.  The  condition  of  disease  to  which  it  appears  to  be  best  adapted  is  the 
wakefulness,  attended  with  tremors  and  general  nervous  derangement,  to  which 
habitual  drunkards  are  liable,  and  which  frequently  precedes  an  attack  of  delirium 
tremens.     The  dose  is  from  one  to  three  fluidrachms  (3-75-11 -25  C.c). 

TINCTURA  HYDRASTIS.  U.S.     Tincture  of  Hydrastis. 

(TINC-TU'RA  HY-DRAS'TIS.) 

"  Hydrastis,  in  No.  60  powder,  twenty  parts  [or  six  ounces  av.]  ;  Diluted  Al- 
cohol, a  svjfficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fifteen  parts  [or  four  and  a  half  fluidounces]  of  Diluted  Alcohol, 
and  macerate  for  twenty-four  hours ;  then  pack  it  in  a  cylindrical  percolator,  and 
gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of 
Tincture  are  obtained."    U.  8. 

This  is  a  new  officinal  tincture,  which  will  probably  prove  useful  in  combination 
with  other  tinctures,  or  as  an  addition  to  extemporaneous  mixtures  where  the  fluid 
extract  would  not  be  so  eligible.     Dose,  half  to  one  fluidrachm  (1-9-3-75  C.c). 

TINCTURA  HYOSCYAMI.  ?7.-S'.,5r.    Tincture  of  Henbane.    Tincture 

of  Hyoscyamus. 

(TINC-TU'RA   HY-OS-CY'A-MI.) 

Teinture  de  Jusquiame,  Fr. ;  Bilsenkrauttinktur,  G. 

"  Hyoscyamus,  recently  dried  and  in  No.  60  powder,  fifteen  parts  [or  five  ounces 
av.]  ;  Diluted  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two 
pints].  Moisten  the  powder  -vixlh  fifteen  parts  [or  four  and  a  half  fluidounces]  of 
Diluted  Alcohol,  and  macerate  for  twenty-four  hours;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hun- 
dred, parts  [or  two  pints]  of  Tincture  are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  OMnces  of  Hyoscy- 
amus Leaves,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds 
in  the  manner  directed  for  Tincture  of  Aconite  Hoot.  (See  Tinctura  Aconiti,  page 
1437.) 

This  tincture  possesses  the  activities  of  hyoscyamus.*  When  it  purges,  as  it  some- 
times does,  it  may  be  united  with  a  very  small  proportion  of  laudanum.  The  dose  is 
a  fiuidrachm  (3-75  C.c).  The  expressed,  juice  preserved  by  means  of  alcohol  may 
be  used  for  the  same  purposes  as  the  tincture. 

TINCTURA  IGNATI^.    UlS.     Tincture  of  Ignatia. 

(TINC-TU'RA  IG-NA'TI-iE— Ig-na'shg-e.) 

"  Ignatia,  in  No.  60  powder,  ten  parts  [or  eight  ounces  av.]  ;  Alcohol,  Water^ 
each,  a  sufficient  quantity.  Mix  Alcohol  and  Water  in  the  proportion  of  eight 
parts  [or  four  and  a  half  pints]  of  Alcohol  to  one  part  [or  half  a  pint]  of  Water. 
Moisten  the  powder  with  ten  parts  [or  half  a  pint]  of  the  menstruum,  and  macer- 
ate for  twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  grad- 
ually pour  menstruum  upon  it,  until  the  Ignatia  is  exhausted,  lleserve  the  first 
ninety  parts  [or  four  and  a  half  pints]  of  the  percolate,  evaporate  the  remainder  to 
fen  parts  [or  half  a  pint],  and  mix  with  the  reserved  portion.  Of  this  Tincture 
take  any  convenient  number  of  parts,  and,  by  means  of  a  water-bath,  evaporate  it 
to  dryness.  Weigh  the  resulting  extract,  and  from  its  weight  calculate  the  quan- 
tity of  extract  contained  in  the  one  hundred  parts  of  Tincture  obtained,  then  dis- 
solve the  dried  extract  in  the  remainder  of  the  Tincture,  and  add  enough  of  the 
above  menstruum  to  make  the  product  weigh  so  many  parts  that  each  one  hundred 
parts  of  Tincture  shall  contain  one  part  of  dry  extract.  Lastly,  mix  thoroughly, 
and  filter  through  paper.  Tincture  of  Ignatia  thus  prepared  represents  about  ten 
parts  of  Ignatia  in  one  hundred  parfs.^'    U.  S. 

"*•  According  to  M.  Donovan,  the  tincture,  when  made  of  leaves  of  only  one  year's  growth,  is 
inert.  (P.  J.  Tr.,  1871,  p.  907.) 
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A  tincture  equivalent  to  the  officinal  preparation  may  be  made  by  dissolving  sixty 
grains  of  jdry  alcoholic  extract  of  ignatia  in  a  mixture  of  fourteen  fluidounces  of 
alcohol  and  one  and  a  half  fluidounces  of  water.  This  tincture  is  used  for  the 
same  purposes  as  tincture  of  nux  vomica ;  for  an  explanation  of  the  process  see 
Tindura  Nucis  Vomicse.     The  dose  is  fifteen  to  twenty  minims  (09  to  1'25  Co.). 

TINCTURA  lODI.  U.S.,  Br.     Tincture  of  Iodine. 
(tIho-tc'ra  i-O'DI.) 
Tinctnra  lodinii,  Pharm.  1870;  Tinctura  lodi,  Br.,  P.G.;  Teinture  d'lodi,  Fr.;  Jodtinktur,  G. 

"  Iodine,  eight  parts  [or  two  hundred  and  fifty  grains]  ;  Alcohol,  ninety -two  parts 
[or  half  a  pint],  To  make  one  hundred  parts  [or  about  half  a  pint].  Dissolve  the 
Iodine  in  the  Alcohol."    U.  S. 

"  Take  of  Iodine  half  an  ottnce  [avoirdupois]  ;  Iodide  of  Potassium  a  quarter  of 
an  ounce  [avoird.]  ;  Rectified  Spirit  one  pint  [Imperial  measure].  Dissolve  the  Iodine 
and  the  Iodide  of  Potassium  in  the  Spirit."  Br. 

This  tincture  has  very  nearly  the  strength  of  the  tincture  of  Coindet,  which  con- 
tained one  part  of  iodine  to  twelve  parts  of  alcohol  by  weight ;  while  the  U.  S.  tincture 
contains  one  part  of  the  former  to  11-5  parts  of  the  latter.  The  British  tincture 
contains  iodide  of  potassium,  which  is  added  to  increase  the  solubility  of  the  iodine, 
so  that  it  shall  not  be  precipitated  when  added  to  water ;  this  result  is  only  partially 
effected,  and  it  was  deemed  best  not  to  introduce  iodide  of  potassium  into  the  sim- 
ple tincture  of  iodine  of  the  U.  S.  P.  1880,  and  to  omit  the  compound  tincture  of 
iodine  of  the  U.  S.  P.  1870,*  as  it  was  frequently  mistaken  for  the  compound  solu- 
tion, and  there  was  no  necessity  for  having  both  officinal.  The  compound  solution 
of  iodine  is  retained,  and  is  most  suitable  for  internal  administration.  (See  Liquor 
Jodi  Composifus.)  It  is  best  to  prepare  the  tincture  in  small  quantities  at  a  time ; 
as  the  iodine  reacts  with  the  alcohol,  especially  when  exposed  to  solar  light,  giving 
rise  to  chemical  changes.  The  iodine  should  be  thoroughly  dried  before  being 
weighed  out.  The  tincture  should  be  kept  in  well-stopped  bottles,  in  order  to  pre- 
vent the  evaporation  of  the  alcohol,  and  the  consequent  crystallization  of  the  iodine. 

The  tincture  of  iodine  has  a  deep  brown  color.  One  grain  of  iodine  is  contained 
in  about  fifteen  minims  or  thirty  drops.  "  6  33  Gm.  of  the  Tincture,  mixed  with 
a  solution  of  2  Gm.  of  iodide  of  potassium  in  25  C.c.  of  water  and  a  little  gelatin- 
ized starch,  should  require,  for  complete  decoloration,  40  C.c.  of  the  volumetric  so- 
lution of  hyposulphite  of  sodium."  U.  S.  It  is  at  present  less  used  internally  than 
it  formerly  was,  in  consequence  of  an  impression  that  it  is  apt  to  irritate  the  stom- 
ach. Water  decomposes  the  tincture,  and,  when  this  is  swallowed,  it  is  supposed 
that  the  iodine  is  precipitated  upon  the  mucous  membrane.  Besides,  the  tincture 
undergoes  a  gradual  change  when  kept,  owing,  according  to  Guibourt,  to  a  reaction 
between  the  alcohol  and  the  iodine.  A  portion  of  the  latter  is  supposed  to  take  hydro- 
gen from  the  former,  producing  hydriodic  acid,  which  dissolves  another  portion 
of  the  iodine  to  form  ioduretted  hydriodic  acid ;  while  the  place  of  the  hydrogen 
in  the  alcohol  is  supplied  by  iodine,  giving  rise  to  ethyl  iodide  and  similar  prod- 
ucts. The  new  products  are  soluble  in  water;  and  consequently  the  tincture 
gradually  loses  by  time  the  property  of  being  precipitated  on  dilution.  {Journ.  de 

*  Tinctura  lodinii  Compo»ita.  U.  S.  1870.  Compound  Tincture  of  Iodine.  "  Take  of  Iodine 
half  a  troyovnce  ;  Iodide  of  Potassium  a  Iroi/ounce  ;  Alcohol  a  pint.  Dissolve  the  Io<Jine  nnd  Io- 
dide of  Potassium  in  the  Alcohol."  U.S.  1870.  U.S.  tincture  of  1870  was  rather  stronger  than 
the  British,  the  troyounce  being  heavier  than  the  avoirdupois;  while  the  wine  pint  employed  in 
the  former  contains  about  one-fifth  less  than  the  Imperial  pint  employed  in  the  latter.  A  much 
more  important  difference  was  in  the  much  larger  amount  of  iodide  of  potassium  in  the  U.  S.  prep- 
aration. The  British  tincture  contains  so  little  of  the  salt  that  the  iodine  precipitates  on  the  ad- 
dition of  water.  The  advantage  of  this  tincture  over  the  simple  tincture  above  described  is,  that 
the  former  may  be'diluted  with  water  without  decomposition;  so  that,  when  it  is  swallowed,  iodine 
is  not  precipitated  upon  the  mucous  coat  of  the  stomach,  and  will  not,  therefore,  be  so  likely  to  pro- 
duce gastric  irritation.  This  is  a  good  theoretical  recommendation  :  but  we  are  by  no  means  con- 
fident that  the  difference  of  the  two  preparations  in  irritating  properties  will  be  found  very  striking 
in  practice.  The  compound  tincture  of  iodine  may  be  given  internally  for  all  the  purposes  which 
iodine  is  capable  of  answering.  The  dose  is  from  fifteen  to  thirty  drops  (0-9-l'9  C.c),  to  be  grad- 
ually increased  if  necessary. 
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Pharm.,  3e  sen,  x.  113.)  Dr.  A.  Gopel  found  the  change  to  be  so  slow  when  the 
tincture  is  kept  in  the  dark  and  at  a  low  temperature,  that  in  three  months  a  speci- 
men thus  treated  had  lost  but  one  per  cent,  of  iodine.  {Pharm.  Centralb.,  No. 
13,  1850.)  M.  Commaille,  in  1859,  confirmed  the  labors  of  the  last-mentioned 
investigator.  Subsequent  experiments  have,  however,  given  results  somewhat  at 
variance  with  those  of  Guibourt.  M.  Carles  has  found  that  the  tincture,  after  ex- 
posure in  a  transparent  glass  flask  to  diffuse  daylight  for  ten  months,  contained  only 
one-twelfth  per  cent,  of  hydriodic  acid.  He  was  also  unable  to  find  any  of  the  ethyl 
iodide  which,  according  to  Guibourt,  is  formed  simultaneously  with  the  acid.  {P.  J. 
Tr.,  3d  ser.,  v.  88.)  On  account  of  its  liability  to  precipitation  in  the  stomach, 
the  tincture  of  iodine  is  now  almost  exclusively  employed  locally.  Locally  used,  if 
undiluted,  it  acts  as  a  powerful  irritant  to  the  skin,  producing  inflammation,  des- 
(|uamation  of  the  cuticle,  etc.  Nevertheless,  it  is  much  used  ia  this  state  in  ery- 
t'ipelas,  chilblains,  and  other  cases  of  cutaneous  and  subcutaneous  inflammation, 
and  with  happy  effects.  But  its  application  requires  some  caution ;  and,  in  ery- 
sipelas, it  is  better  to  surround  the  inflamed  surface  with  a  border  of  the  tinc- 
ture, embracing  a  portion  of  both  the  sound  and  the  diseased  skin,  so  as  to  prevent 
the  progress  of  the  inflammation,  than  to  attempt  a  complete  cure  by  covering 
the  whole  surface  afl'ected.  It  has  been  found  useful  in  rendering  the  variolous 
eruption  abortive.  It  is  most  conveniently  applied  by  means  of  a  camel's-hair 
pencil.  Diluted  with  camphorated  tincture  of  soap,  or  other  alcoholic  liquid,  it 
is  sometimes  employed  as  an  embrocation  in  scrofulous  tumors  and  other  affec- 
tions requiring  the  use  of  iodine.  It  is  much  used  in  the  radical  cure  of  hydro- 
cele, as  an  injection  into  the  sac ;  and  a  similar  employment  of  it  has  been  extended 
to  other  serous  cavities  morbidly  distended  with  fluid,  as  in  ovarian  dropsy,  as- 
cites, and  empyema ;  but  in  these  latter  affections  it  should  be  resorted  to,  if  at  all, 
with  great  caution.  In  hydrocele,  M.  Velpeau  employed  it  diluted  with  double  its 
volume  of  water.  In  the  other  cases  referred  to,  it  has  been  variously  diluted  with 
from  three  to  ten  times  its  bulk  of  water,  or  some  demulcent  liquid.  To  prevent  the 
precipitation  of  the  iodine,  iodide  of  potassium  is  generally  added  in  the  proportion 
of  from  two  scruples  to  a  drachm  to  each  fluidounce  of  the  tincture.  The  Tinctura 
lodl  Decolorata  of  the  German  Pharmacopoeia  is  made  by  digesting  at  a  gentle 
heat  ten  parts,  each,  of  iodine,  hyposulphite  of  sodium,  and  distilled  water  until  so- 
lution is  effected,  adding  sixteen  parts  of  spirit  of  ammonia,  shaking  for  a  few  mo- 
ments, then  adding  seventy-five  parts  of  alcohol,  and  allowing  the  mixture  to  stand 
for  three  days  in  a  cool  place  and  filtering.  This  preparation,  and  all  similar  ones 
having  this  name,  are  calculated  to  mislead  practitioners,  for  they  contain  no  free 
iodine,  but  are  variable  mixtures,  consisting  principally  of  ammonium  iodide ;  the 
oflScinal  German  tincture  contains  in  addition  some  ethyl  iodide,  iodide  of  triethyl- 
ammonium,  and  traces  of  sodium  iodide  and  sulphate.*  M.  Luc  has  found  the  in- 
halation of  the  fumes  from  the  slightly  warmed  tincture  very  useful  in  coryza.  (^Ann. 
de  Therap.,  1866,  p.  236.) 

*  Tinctura  lodinii  Decolorata.  Colorless  Tincture  of  Iodine.  Under  this  name  a  preparation  is 
described  by  Dr.  N.  J.  Aiken,  of  St.  Louis,  Mo.,  which  is  made  by  mixing  equal  measures  of  Com- 
pound Tincture  of  Iodine  and  Strong  Water  of  Ammonia.  The  mixture  in  time  becomes  colorless, 
and.  if  not  at  the  end  of  24  hours,  more  ammonia  may  be  added,  even  to  the  extent  of  one-fourth 
if  necessary.  When  wanted  weak,  it  may  be  diluted  to  any  desired  extent  by  water  or  glycerin. 
In  consequence  of  the  chemical  changes  which  take  place,  it  is  no  longer  tincture  of  iodine,  but  a 
hydro-alcoholic  solution  of  iodides  of  potassium  and  ammonium,  with  more  or  less  ammonia  and  a 
trace  of  iodoform.  It  is  recommended  for  external  use  whenever  a  discutient  is  required,  and  has 
also  been  used  for  its  revulsive  effects  in  inflammatory  diseases,  as  pneumonia  and  rheumatism.  It 
is  recommended  also  topically  in  erysipelas,  furuncles,  sprains,  bruises,  and  neuralgic  affections. 
{Am.  J.  Med.  Set.,  Oct.  1865,  p.  .398.)  It  is  stated  that  on  the  addition  of  ammonia,  some  iodide 
of  nitrogen  is  generally  precipitated;  and,  as  this  is  an  explosive  compound,  some  caution  is  neces- 
sary. The  deposit,  however,  disappears  upon  the  completion  of  the  decolorization.  (A.  J.  P.,  July, 
1869.)  Dr.  Chas.  0.  Curtman  gives  the  following  formula  (A.  ./.  P.,  xli.  364).  Take  of  Iodine  one 
ounce  and  a  quarter  ;  Alcohol  thirteen  flnidounces  ;  Strong  Water  of  Ammonia  three  finidnunces. 
Dissolve  the  Iodine  in  the  Alcohol,  and  add  the  Ammonia.  Allow  to  stand  for  four  weeks,  with  occa- 
sional agitation,  so  that  the  precipitate  may  dissolve.  A  rapid  preparation  may  be  made  by  using  an 
excess  of  ammonia,  and  afterwards  adding,  cautiously,  hydrochloric  acid  until  the  reaction  is  only 
feebly  alkaline.  Mr.  Jos.  L.  Macmillan"  finds  that  5'3  decigrammes  of  a  solution  of  caustic  soda  of 
Bp.  gr.  1-07  at  15-55°  C.  will  decolorize  3-6  grammes  of  the  tincture  (B.  P.).  {A.  J.  P.,  xliii.  360.) 


PART  I.  Tmdura  lodi. — Tindura  Kino.  1461 

The  dose  of  the  tincture  is  from  five  to  fifteen  drops,  but  Lugol's  solution  is  a 
much  preferable  preparation  for  the  internal  administration  of  iodine.  M.  Debauque, 
an  apothecary  of  Mons,  has  ascertained  that  tannic  acid  has  the  property  of  rendering 
iodine  soluble  in  water,  and  states  that  an  ounce  of  syrup  of  orange-peel,  in  four  or 
six  ounces  of  water,  will  form  a  clear  solution  with  a  quantity  of  tincture  of  iodine 
containing  five  or  six  grains  of  the  medicine.  (Journ.  de  Fharm.,  3e  ser.,  xx.  34.) 
Owing  to  the  caustic  effect  of  the  iodine,  and  the  coagulating  action  of  the  alcohol, 
where  it  is  desired  to  get  an  absorption  of  iodine,  as  in  the  case  of  enlarged  glands, 
a  solution  in  glycerin  or  olive  oil  is  preferable  to  the  tincture.  (See  lodum,  page  810.) 

TINCTURA  IPECACUANHA   ET  OPII.   U.  S.  Tindure  of  Ipecac 

and  Opium. 

(TINC-TU'RA   IP-E-CAC-U-AN'H^  ET  O'PI-i.) 

"Deodorized  Tincture  of  Opium,  one  hundred  parts  [or  ten  fluidounees]  ;  Fluid 
Extract  of  Ipecac,  ten  parts  [or  one  fluidounce]  ;  Diluted  Alcohol,  a  sufficient  qanu- 
tity,  To  make  one  hundred  parts  [or  ten  fluidounees].  Evaporate  the  Deodorized 
Tincture  of  Opium,  on  a  water-bath,  until  it  weighs  eighty-Jive  parts  [or  measures 
half  a  pint].  When  it  has  become  cold,  add  to  it  the  Fluid  Extract  of  Ipecac, 
filter  the  mixture  and  pass  enough  Diluted  Alcohol  through  the  filter  to  make  the 
Tincture  weigh  one  hundred  parts  [or  measure  ten  fluidounees]."   U.  S. 

This  new  oflicinal  tincture  is  intended  to  represent  Dover's  powder  in  a  liquid  form. 
Ten  minims  (06  C.c),  the  adult  dose,  contains  the  activity  of  one  grain  of  powdered 
opium  and  one  grain  of  ipecac. 

TINCTURA  JALAP.E.  Br.     Itndure  of  Jalap. 

(TINC-TU'KA  JA-LA'P.«.) 

Teinture  de  Jalap,  Fr.;  Jalapentinktur,  G. 

This  tincture  is  no  longer  oflBcinal.  The  tincture  of  jalap  of  U.  S.  P.  1870  was 
made  by  percolating  six  troyounces  of  powdered  jalap  with  a  mixture  of  two  meas- 
ures of  alcohol  and  one  of  water  until  two  pints  of  tincture  were  obtained. 

The  British  Pharmacopoeia  takes  tico  and  a  half  avoirdupois  otnices  of  Jalap,  in 
coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  manner 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

In  1860  the  alcoholic  strength  of  the  menstruum  was  considerably  increased  in 
the  U.  S.  process,  which  was  an  improvement  in  view  of  the  resinous  character  of  the 
purgative  principle  of  jalap.  The  tincture  possesses  the  medical  virtues  of  jalap,  and 
is  sometimes  added  to  cathartic  mixtures  in  the  quantity  of  one  or  two  fluidrachms 
(3-75— 7*5  C.c),  to  increase  their  activity. 

TINCTURA  KINO.  U.S.,  Br.     Tindure  of  Kino. 

(TIJfC-TU'BA    Ki'KO.) 

Teintare  de  Kino,  Fr.;  Kinotinktur,  G. 

"Kino,  ten  parts  [or  three  hundred  and  sixty  grains];  Glycenn,  ff teen  parts 
[or  one  fluidounce] ;  Alcohol,  Water,  each,  a  sufficient  quantity,  To  make  one 
hundred  parts  [or  half  a  pint].  Mix  the  Glycerin  with  sixty  parts  [or  six  fluid- 
ounces]  of  Alcohol  and  fifteen  parts  [or  ten  fluidrachms]  of  Water.  Rub  the 
Kino  in  a  mortar,  adding,  gradually,  thirty  parts  [or  three  fluidounees]  of  this 
menstruum,  until  a  smooth  paste  is  made ;  transfer  this  to  a  bottle,  add  the  re- 
mainder of  the  menstruum,  and  macerate  for  twenty-four  hours,  occasionally 
shaking  the  bottle ;  then  filter  through  paper,  adding,  through  the  filter,  enough 
of  a  mixture  of  Alcohol  and  Water,  made  in  the  proportion  of  four  parts  [or  five 
fluidrachms]  of  Alcohol  to  one  part  [or  one  fluidrachm]  of  Water,  to  make  the 
Tincture  weigh  one  hundred  parts  [or  measure  half  a  pint].  Keep  the  Tincture  in 
well-stopped  bottles."  W.  S. 

"  Take  of  Kino,  in  coarse  powder,  two  ounces  [avoirdupois]  ;  Rectified  Spirit  one 
pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with  occasional 
agitation,  filter,  and  add  suflBcient  rectified  spirit  to  make  one  pint  [Imp.  meas.]."  Br. 
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Much  inconvenience  is  caused  by  the  tendency  of  this  tincture  to  gelatinize  and 
gradually  lose  its  astringency.  The  present  officinal  formula  is  believed  to  furnish 
a  tincture  free  from  objection ;  it  is  a  slight  modification  of  the  process  proposed  by 
P.  P.  Fox  {A.  J.  P.,  June,  1877).  A  specimen  in  our  possession  made  with  the 
above  menstruum  has  successfully  withstood  exposure  for  three  years,  retaining  its 
original  limpid  condition.  It  is  probable  that  difi'erent  specimens  of  kino  vary  in 
their  tendency  to  gelatinize.  Mr.  Groves  states  that  fresh  kino  will  not  gelatinize, 
and  Mr.  Martindale  that  the  Botany  Bay  kino  is  much  more  apt  to  do  so  than  the 
East  India  drug.  The  character  of  the  chemical  reaction  which  takes  place  remains 
to  be  investigated.  The  air  has  some  efifect ;  for  if  this  is  entirely  excluded  the 
tincture  keeps  for  a  long  time  without  undergoing  the  change.  It  should  be  intro- 
duced, when  prepared,  into  very  small  bottles,  which  should  be  kept  well  corked,  and 
only  opened  when  wanted  for  use.  Mr.  J.  D.  Wood  obtains  a  handsome  prepara- 
tion, which  he  believes  to  keep  perfectly  and  not  gelatinize,  by  using  a  menstruum  of 
2  parts  of  alcohol  0835,  and  1  part  each  of  water  and  glycerin.  L.  Myers  Connor  gets 
rid  of  the  gelatinizing  property  by  using  carbonate  of  magnesium  in  making  the 
tincture,  but  it  is  most  probable  that  a  large  part  of  the  kino-tannic  acid  is  removed 
at  the  same  time.  {A.  J.  P.,  xlv.  260.)  Mr.  P.  F.  Smith,  of  Louisville,  furnished 
the  following  formula.  "Take  of  Kino  one  ounce  and  a  half;  Ground  Log- 
wood half  an  ounce;  Diluted  Alcohol  a  suffi.cient  quantity.  Moisten  the  Log- 
wood with  a  portion  of  the  Diluted  Alcohol,  and  introduce  it  into  a  displacement 
apparatus.  Dissolve  the  Kino  by  triturating  with  successive  portions  of  Dil.  Alco- 
hol, and  percolate  the  solution  through  the  Logwood  until  a  pint  of  tincture  is 
obtained."  We  have  used  this  process  and  have  not  noticed  gelatinization  to  take 
place  in  any  instance.  The  dose  of  tincture  of  kino  is  one  or  two  fluidrachms 
(375  or  7'5  C.c).  It  is  used  chiefly  as  an  addition  to  cretaceous  and  other  astringent 
mixtures  in  diarrhoea. 

TINCTURA  KRAMERItE.    U.S.,  Br.     Tincture  of  Krameria. 

(TINC-TXJ'RA  KRA-ME'RI-^.) 
Tinctura  Ratanhse,  P.G.;  Teinture  de  Ratanhia,  Fr.;  Ratanhatinktur,  G. 

"  Krameria,  in  No.  40  powder,  twenty  parts  [or  six  ounces  av.]  ;  Diluted  Alcohol, 
a  svfficient  quantity^  To  make  one  hundred  parts  [or  two  pints].  Moisten  the 
powder  with  twenty  parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and  macerate 
for  twenty-four  hours;  then  pack  it  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol,  until  one  hundred  parts  [or  two  pints]  of  tincture  are  ob- 
tained." U.S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Rhatany 
Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  as 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

According  to  F.  Boudet,  the  tincture  of  krameria  sometimes  gelatinizes  {Journ. 
de  Pharm.,  3e  ser.,  i.  338)  ;  and  the  same  observation  has  been  made  by  others, 
but  we  have  never  observed  the  change.  The  same  precaution,  however,  should 
be  observed,  in  the  mode  of  keeping  it,  as  is  recommended  for  tincture  of  kino.  This 
is  a  good  preparation  in  cases  which  admit  of  the  use  of  small  quantities  of 
alcohol.     The  dose  is  one  or  two  fluidrachms  (3-75  or  7*5  C.c). 

TINCTURA  LARICIS.  Br.     Tincture  of  Larch. 

(TINC-TU'RA  LA-Ri'CIS.) 
Teinture  d'Ecorce  de  Meleze,  Fr.;  Larchenrindentinktur,  G. 

"  Take  of  Larch  Bark,  in  coarse  powder,  two  and  a  half  ounces  [avoirdupois]  ;  Rec- 
tified Spirit  onepint  [Imperial  measure].  Macerate  the  Larch  Bark  for  forty-eight 
hours  in  fifteen  fluidounces  [Imp.  meas.]  of  the  Spirit  in  a  closed  vessel,  agitating 
occasionally ;  then  transfer  to  a  percolator,  and  when  the  fluid  ceases  to  pass,  con- 
tinue the  percolation  with  the  remaining  five  ounces  of  Spirit.  Afterwards  subject 
the  contents  of  the  percolator  to  pressure,  filter  the  product,  mix  the  liquid,  and  add 
sufficient  Rectified  Spirit  to  make  one  pint."  Br. 

The  dose  of  this  new  officinal  of  the  British  Pharmacopoeia  is  from  20  to  30 
minims  (1-25-1-90  C.c). 
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TINCTURA  LAVANDULA    COMPOSITA.   U.S.,  Br.     Compound 

Tincture  of  Lavender. 

(TlNO-TU'B.\  hA-XAa'DU-hM  COM-PO§'I-TA.) 

Spiritus  Lavandolse  Compositas,  U.  S.  1S70;  Compound  Spirit  of  Larender;  Lavender  Drops ; 
Teinture  de  Lavande  cotnposee.  /V.;  Zusammengesetzte  Lavendeltinktur,  G. 

'■'  Oil  of  Lavender,  eii/ht  parts  [or  one  Huidounce]  ;  Oil  of  Rosemary,  two  parti 
[or  two  fluidrachms]  ;  Cinnamon,  in  coarse  powder,  eighteen  pa rts  [or  two  and  a 
quarter  ounces  av.]  ;  Cloves,  four  parts  [or  half  an  ounce  av.]  ;  Nutmejr,  ten  parts 
[or  one  and  a  quarter  ounces  av.]  ;  lied  Saunders,  in  coarse  powder,  eight  parts  [or 
one  ounce  av.]  ;  Alcohol,  six  hundred  and  eighty  parts  [or  six  pints]  ;  Water,  tioo 
hundred  and  seventy  parts  [or  two  pints];  Diluted  Alcohol,  a  sufficient  quantity, To 
make  one  thousand  parts  [or  eight  pints].  Dissolve  the  Oils  in  the  Alcohol  and  add 
the  Water.  Crush  the  Nutmeg  in  a  mortar,  mix  it  with  the  Cinnamon,  Cloves,  and 
Red  Saunders,  and  reduce  the  mixture,  by  grinding,  to  a  coarse  (No.  20)  powder. 
Moisten  the  mixture  with  a  suflBcient  quantity  of  the  alcoholic  solution  of  the  Oils, 
pack  it  firmly  in  a  cylindrical  percolator,  gradually  pour  upon  it  the  remainder  of 
the  alcoholic  solution,  and  afterward  Diluted  Alcohol,  until  one  thousand  parts 
[or  eight  pints]  of  Tincture  are  obtained.  '    U.  S. 

The  British  Pharmacopoeia  takes  a  Jluidrachm  and  a  half  of  Oil  of  Lavender,  ten 
mininis  of  Oil  of  Rosemary,  one  hundred  and  fifty  grains  of  Bruised  Cinnamon,  the 
same  quantity  of  Bruised  Nutmeg,  three  hundred  grains  of  Red  Saunders,  and  two 
pints  (Imperial  measure)  of  Rectified  Spirit;  macerates  the  solids  in  the  Spirit  for 
seven  days ;  then  expresses,  filters,  dissolves  the  Oils,  and  adds  sufficient  Rectified 
Spirit  to  make  two  pints. 

This  is  the  preparation  so  long  known  as  Compound  Spirit  of  Lavender,  the  title 
having  been  made  to  conform  with  that  of  the  British  Pharmacopoeia. 

W^hen  properly  prepared,  this  is  a  delightful  compound  of  spices.  It  is  much  em- 
ployed as  an  adjuvant  and  corrigent  of  other  medicines,  and  as  a  remedy  for  gastric 
uneasiness,  nausea,  flatulence,  and  general  languor  or  faintness.  The  dose  is  from 
thirty  drops  to  a  fluidrachm  (1-9-3-75  C.c),  and  is  most  conveniently  administered 
on  a  lump  of  sugar,  or  mixed  with  sugar  and  water  in  a  wineglass. 

Off.  Prep.  Liquor  Arsenicalis,  Br.;  Liquor  Potassii  Arsenitis,  U.  S. 

TINCTURA  LIMOXIS.  Br.     Tincture  of  Leinon  Fed. 

(TINC-Xt'RA  LI-M6'NIS.) 

Teinture  de  Zeste  de  Limon,  Fr.;  Citronenschalentinktur,  G. 

"  Take  of  Fresh  Lemon  Peel,  sliced  thin,  tico  and  a  half  ounces  [avoirdupois]  ; 
Proof  Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  ves- 
sel, with  occasional  a"gitation ;  strain,  press,  and  filter ;  then  add  sufficient  Proof 
Spirit  to  make  one  pint  [Imp.  meas.]."  Br. 

This  tincture  forms  a  grateful  aromatic  addition  to  tonic  and  purgative  infusions, 
mixtures,  etc.     It  may  be  used  in  the  dose  of  one  or  two  fluidrachms  (3-75— 7'5  C.c). 

TINCTURA  LOBELIA.  U.S.,  Br.     Tincture  of  Lobelia. 

(TINC-TU'R.\  LO-BE'LI-.«.) 

Teinture  de  Lobelie,  Fr. ;  Lobeliatinktur,  G. 

"  Lobelia,  in  No.  4U  powder,  twenty  parts  [or  six  ounces  av.]  ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  oiie  hundred  parts  [or  two  pints].  Moisten  the  pow- 
der with  twenty  parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and  macerate  for 
twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are 
obtained."  U.  S. 

The  British  Pharmacopoeia  prepares  this  Tincture  from  two  and  a  half  avoirdu- 
pois ounces  of  Lobelia,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  in 
the  same  manner  as  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

The  strength  of  this  tincture  has  been  increased  one-third  at  the  last  revision  ;  it 
possesses  the  emetic  and  narcotic  properties  of  lobelia,  and  is  much  used  in  asthma, 


1464  Tlndurn  Lobdiije. —  Tinetuixi  3Iyrrhse.  part  i. 

in  the  dose  of  from  a  half  to  one  fluidrachm  (1*9  to  3"75  C.c),  repeated  every  two  or 
three  hours  till  its  effects  are  experienced.  The  emetic  dose  is  two  fluidrachms  (7*5 
C.c),  but  it  frequently  acts  dangerously.  A  saturated  tincture  is  strongly  recom- 
mended by  Dr.  A.  Livezey  as  a  local  application  in  erysipelas,  and  the  eczematoi^ 
eruption  of  Rhus  poisoning.  (^Bost.  Med.  and  Surg.  Journ.,  Iv.  262.) 

TINCTURA   LOBELIA   ^THEREA.  Br.     Ethereal  Tincture  of 

Lobelia. 

(TINC-TU'RA   LO-BE'LI-^  ^-THE'RE-A.) 

"  Take  of  Lobelia,  in  coarse  powder,  two  ounces  and  a  half  [avoirdupois]  ;  Spirit 
of  Ether  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel, 
with  occasional  agitation  ;  then  strain,  press,  filter,  and  add  sufficient  Spirit  of  Ether 
to  make  one  pint  [Imp.  meas.]."  Br. 

The  stimulant  operation  of  the  ether  in  this  preparation  can  scarcely  favor  the 
relaxing  and  nauseating  action  for  which  lobelia  is  usually  employed.  The  dose  is 
the  same  as  that  of  the  alcoholic  tincture. 

TINCTURA  MATICO.  U.  S.     Tincture  of  Matico. 

(TINC-TU'RA  MA-TI'CO— m^-te'ko.) 

"  Matico,  in  No.  40  powder,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol,  a 
sufficient  quantify/,  To  make  one  hundred  parts  [^or  two  pints].  Moisten  the  Matico 
with  ten  parts  [or  three  fluidounces]  of  Diluted  Alcohol,  and  macerate  for  twenty- 
four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are 
obtained."    U.  S. 

This  is  a  new  officinal  tincture,  which  cannot  be  as  generally  useful  as  the  fluid 
extract,  but  will  be  preferable  in  some  cases  when  used  in  combination  with  other 
liquids.     The  dose  is  a  fluidrachm  (3-9  C.c). 

TINCTURA  MOSCHI.  C/;.S'.     Tincture  of  Musk. 

(tInc-tu'ka  Mds'eHi.) 

"  Musk,  ten  parts  [or  three  hundred  and  forty  grains]  ;  Ahoho],  forfi/-Jive  parts 
[or  four  fluidounces]  ;  Water,  forty-five  parts  [or  three  and  a  half  fluidounces]  ; 
Diluted  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  p>arts  [or  half  a  pint]. 
Rub  the  Musk  in  a  mortar,  first,  with  a  little  of  the  Water,  until  a  smooth  mix- 
ture is  made,  and  then,  with  the  remainder  of  the  Water.  Transfer  the  whole  to  a 
bottle,  add  the  Alcohol,  and  macerate  the  mixture  for  seven  days,  occasionally 
shaking  the  bottle.  Then  filter  through  paper,  adding,  through  the  filter,  enough 
Diluted  Alcohol  to  make  the  Tincture  weigh  one  hundred  p)arts  [or  measure  half  a 
pint]."  U.  S. 

This  is  a  needed  addition  to  the  list  of  tinctures.  Musk  will  yield  its  virtues  ta 
the  above  menstruum  if  the  process  is  followed ;  if  wanted  for  its  odor  it  will  be 
economy  to  add  a  minim  of  solution  of  potassa  to  the  water,  used  to  rub  the 
musk  into  a  smooth  paste,  in  making  the  quantity  of  the  alternative  formula. 
Care  should  be  especially  taken  to  use  pure  grain  musk  in  this  preparation.  The 
dose  is  from  thirty  minims  to  two  fluidrachms  (1-9  to  7'5  C.c). 

TINCTURA  MYRRHS.    U.  S.,  Br.     Tincture  of  Myrrh. 

(TINC-TU'RA    MYR'RHiE— mir're.) 

Teinture  de  Myrrhe,  Fr.;  Myrrhentinktur,  G. 

"  Myrrh,  in  moderately  coarse  powder,  twenty  parts  [or  five  and  a  half  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix 
the  powder  with  eighty  parts  [or  a  pint  and  a  half]  of  Alcohol,  and  macerate  for 
seven  days,  in  a  closed  vessel ;  then  filter  through  paper,  adding,  through  the  filter, 
enough  Alcohol  to  make  the  Tincture  weigh  one  hundred  parts  [or  measure  two 
pints]."  U.  S. 
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The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Myrrh, 
in  coarse  powder,  and  07ie  Imperial  pint  of  Rectified  Spirit,  and  proceeds  in  the 
manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

Officinal  alcohol  is  preferable,  as  a  solvent  of  myrrh,  to  that  fluid  mixed  with 
water ;  because  it  forms  a  perfectly  clear  solution,  which  is  not  attainable  with  the 
latter  menstruum.  The  addition  of  water  to  the  tincture  renders  it  turbid.  Accord- 
ing to  E.  B.  Shuttleworth  (^4.  J.  P.,  xliii.  369),  the  gum  which  is  left  behind  in 
making  the  tincture  may  be  utilized  for  making  mucilage.  The  tincture  of  myrrh 
is  scarcely  ever  used  internally.  As  a  local  application  it  is  employed  to  stimulate 
indolent  and  foul  ulcers  and  promote  the  exfoliation  of  bones,  and,  diluted  with 
water,  is  applied  to  spongy  gums,  aphthous  sore  mouth,  and  ulcerations  of  the  throat. 
The  dose,  as  a  stimulant  expectorant  and  emmenagogue,  is  from  fifteen  to  thirty 
minims  (09-1-9  C.c). 

The  strength  of  this  tincture  has  been  considerably  increased,  from  5-6  gr.  to  7*5 
gr.  in  one  fluidrachm,  in  order  to  bring  it  into  the  class  of  20  per  cent,  tinctures. 
It  is  now  of  the  same  strength  as  the  tincture  of  myrrh  of  the  German  Pharma- 
copoeia. 

TINCTURA  NUCIS  VOMICA.  U.S., Br.     Tincture  of  Nux  Vomica, 

(TINC-TU'BA  NU'CIS  VOM'l-giE.) 
Tinctura  Strychni,  P.(7.;  Teinture  de  Nois-Vomique,  Fr.;   Krahenaugentinktur,  G. 

"  Nux  Vomica,  in  No.  60  powder,  twenty  parts  [or  sixteen  ounces  av.]  ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  Mix  Alcohol  and  Water  in  the  proportion 
of  eiffht  parts  [or  four  and  a  half  pints]  of  Alcohol  to  o)ie  part  [or  half  a  pint] 
of  Water.  Moisten  the  powder  with  ticenty  parts  [or  one  pint]  of  the  menstruum, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  perco- 
lator, and  gradually  pour  menstruum  upon  it,  until  the  Nux  Vomica  is  exhausted. 
Reserve  the  first  ninety  parts  [or  four  and  a  half  pints]  of  the  percolate,  evaporate 
the  remainder  to  ten  parts  [or  half  a  pint],  and  mix  with  the  reserved  portion. 
Of  this  Tincture  take  any  convenient  number  of  parts,  and,  by  means  of  a  water- 
bath,  evaporate  to  dryness ;  weigh  the  resulting  extract,  and  from  its  weight  calcu- 
late the  quantity  of  dry  extract  contained  in  the  one  hundred  parts  of  Tincture ; 
then  dissolve  the  dried  extract  in  the  remainder  of  the  Tincture,  and  add  enough 
of  the  above  menstruum  to  make  the  product  weigh  so  many  parts,  that  each  one 
hundred  parts  of  Tincture  shall  contain  two  parts  of  dry  extract.  Lastly,  mix 
thoroughly,  and  filter  through  paper.  Tincture  of  Nux  Vomica  thus  prepared 
represents  about  20  parts  of  Nux  Vomica  in  1 00  parts."  U.  S. 

The  British  Pharmacopoeia  takes  two  avjirdapois  ounces  of  Nux  Vomica,  and 
one  Imperial  pint  of  Rectified  Spirit,  and,  having  softened  by  steam,  quickly  dried, 
and  then  powdered  the  Nux,  Vomica,  proceeds  in  the  manner  directed  for  Tincture 
of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

The  object  of  the  present  officinal  process  is  to  secure  a  more  reliable  and  definite 
tincture  than  was  possible  under  the  old  process  of  1870,  though  the  present  tinc- 
ture is  about  40  per  cent,  weaker  theoretically.  The  difference  practically  must  be 
far  less,  because  of  the  uncertainty  of  thoroughly  exhausting  the  large  proportion 
of  drug  with  the  menstruum  by  the  U.  S.  P.  1870  process.  On  account  of  the 
very  tough  structure  of  nux  vomica,  percolation  is  accomplished  usually  with  vary- 
ing results ;  the  amount  of  extract  present  in  the  percolate  is  to  a  great  extent  a 
measure  of  its  activity,  hence,  if  a  weighed  portion  of  the  percolate  is  evaporated 
to  dryness,  and  the  percentage  of  dry  extract  is  noted,  it  is  easy  to  calculate  the 
amount  present  in  the  whole  quantity.  One  hundred  parts  by  weight  n*ust  contain 
two  parts  of  dry  extract.  It  is  probable  that  many  pharmacists  will  prefer  to  evapo- 
rate or  distil  all  of  the  alcohol  from  the  percolate,  and  thus  make  the  dry  extract, 
keep  it  on  hand,  and  then  dissolve  120  grains  of  this  extract  in  14  fluidounces  of 
alcohol  and  1^  fluidounces  of  water  when  the  tincture  is  needed.  Mr.  R.  Rother 
(^A.  J.  P.,  Jan.  1883),  after  experimenting  with  various  substances,  found  that  chlo- 
ride of  sodium  aided  greatly  in  softening  the  bassorin-like  substance  in  which  the 
alkaloidal  principles  of  nux  vomica  are  embedded,  and  he  proposes  its  use  by  adding 
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it  to  the  menstruum  of  diluted  alcohol  in  the  proportion  of  120  grains  to  the  pint. 
This  process  is  given  in  the  foot-note.*  The  alcoholic  extract,  or  strychnine,  is 
preferable  to  the  tincture,  when  the  pill  form  is  practicable.  Mr.  Geo.  W.  Ken- 
nedy has  noticed  the  crystallization  of  strychnine  in  the  tincture,  seemingly  due 
to  the  formation  of  ammonia  in  it.  (J..  J.  P.,  xlii.  299,  392.)  The  dose  of  the 
tincture  is  twenty  minims  (1*25  C.c),  to  be  increased  if  necessary. 

TINCTURA  OPII.  U.  S.,  Br.     Tincture  of  Opium.     Laudanum. 

(TINC-TU'KA  O'PI-i.) 

Tinctura  Opii  Simplex,  P.G.;  Tinctura  Thebaica,  Tinctura  Meconii ;  Teinture  d'Opium,  Teinturo 
theb;iique,  Fr.;  Einfache  Opiumtinktur,  G, 

"  Powdered  Opium,  ten  parts  [or  one  ounce  av.]  ;  Water,  forty  parts  [or  four 
fluidounces]  ;  Alcohol,  forty  parts^  [or  four  and  a  half  fluidounces] ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  ten  fluidounces].  Rub  the 
Opium  in  a  mortar,  with  the  Water,  previously  heated  to  the  temperature  of  90°  C. 
(194°  F.),  until  a  smooth  mixture  is  made,  and  macerate  for  twelve  hours;  then 
add  the  Alcohol,  mix  thoroughly,  and  transfer  the  whole  to  a  conical  percolator. 
Return  to  the  percolator  the  first  portion  of  percolate,  until  it  becomes  clear,  and, 
when  the  liquid  ceases  to  drop,  gradually  pour  on  Diluted  Alcohol,  continuing  the 
percolation  until  one  hundred  parts  [or  ten  fluidounces]  of  Tincture  are  obtained." 
U.S. 

"  Take  of  Opium,  in  coarse  powder,  one  ounce  and  a  half  [avoirdupois]  ;  Proof 
Spiiit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with 
occasional  agitation,  then  strain,  press,  filter,  and  add  sufiicient  Proof  Spirit  to  make 
one  pint  [Imp.  meas.].  It  contains  the  soluble  matter  of  33  grains  of  opium,  nearly, 
in  one  fluidounce."  Br.\ 

The  proportion  of  opium  in  these  formulas  is  not  the  same,  the  U.  S.  P.  tincture 
containing  about  ten  grains  more  of  opium  in  the  fluidounce  than  the  British.  The 
drying  and  powdering  of  the  opium  is  clearly  a  useful  provision,  as  it  insures 
greater  uniformity  in  the  strength  of  the  tincture.  Crude  opium  contains  variable 
proportions  of  water ;  and  laudanum  prepared  from  a  moist  specimen  will  be  weaker 
than  that  from  an  equal  weight  of  the  dried.  The  pulverization  insures  the  previous 
dryin_g  of  the  drug,  and  is  thus  useful  independently  of  the  greater  facility  which 
it  gives  to  the  action  of  the  menstruum  ;  it  is,  however,  often  neglected.  Deviation 
from  the  officinal  strength  in  so  important  a  preparation  is  certainly  a  great  evil. 
There  can  be  little  doubt,  we  think,  that  the  present  U.  S.  formula  insures  a  more 
complete  exhaustion  of  the  opium  than  the  former  simple  procedure  of  maceration 
for  six  days,  whilst  the  saving  in  time  is  apparent. 

In  the  United  States  and  Great  Britain,  this  tincture  is  universally  known  by  the 
name  of  laudanum.  As  this  term  was  formerly  applied  to  other  preparations  of 
opium,  and  still  continues  to  be  so  on  the  continent  of  Europe,  the  tincture  is  some- 

*  Bother's  Tincture  of  Nux  Vomica,  Take  of  Nux  Vomica,  in  fine  powder,  eight  troyounces  ; 
Sodium  Chloride,  nix  drachms  ;  Alcohol,  Water,  of  each,  one  and  a  half  joints.  Dissolve  the  Sodium 
Chloride  in  the  Water;  then  add  the  Alcohol,  and  mix  them.  Upon  2  troyounces  of  the  Nux 
Vomica,  contained  in  a  large  capsule,  pour  2  fluidounces  of  the  menstruum,  and  mix  them  by 
means  of  a  pestle ;  then  gradually  add  the  remainder  of  the  Nux  Vomica,  and  thoroughly  mix 
the  whole  as  before.  Pack  this  mixture  very  firmly  into  a  cylindrical  glass  percolator,  and  pour 
on  the  menstruum  little  by  little  until,  in  the  course  of  six  to  eight  hours,  the  liquid  has 
descended  to  the  bottom  of  the  column.  Now  suspend  the  operation,  and  after  twelve  hours 
pour  on  more  of  the  menstruum,  and  regulate  the  flow  at  the  exit  so  that  after  twenty-four  hours 
2  pints  of  percolate  may  be  obtained.  To  avoid  a  trace  of  turbidity,  which  is  linble  to  appear  in 
the  first  fluidounce  of  percolate  when  the  menstruum  is  added  too  rapidly  at  first,  H  drachms  of  the 
Sodium  Chloride  may  be  mixed  with  the  Nux  Vomica  before  packing,  and  the  remainder  dissolved 
as  before.     The  finished  tincture  contains  ^  grain  of  Sodium  Chloride  in  15  minims. 

f  By  an  oversight,  in  the  first  imprints  of  the  U.  S.  Pharmacopoeia  1880  the  quantity  of  water 
and  alcohol  was  printed  four  instead  of  forty ;  whilst  this  error  would  not  alter  the  strength  of  the 
finished  tincture,  it  prevented  the  directions,  "  when  the  liquid  ceases  to  drop,  gradually  pour  on 
Diluted  Alcohol,"  from  being  understood,  because  of  the  entire  absorption  of  the  water  and  alcohol 
in  the  quantities  directed. 

%Tinctura.  Opii  Muriatica.  Under  this  name  is  sometimes  prescribed  a  preparation  made  by 
the  following  formula.  Powdered  Opium  one  ounce  ;  Muriatic  Acid  one  fluidounce ;  Distilled 
Water  fifteen  fluidounces.     Macerate  l4  days,  filter,  and  add  sufficient  water  to  make  a  pint. 
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times  distinjiruished  by  the  epithet  ligiiidum,  which,  however,  is  seldom  used  in  this 
country.      Tinctura  Thebaica  is  another  title  by  which  the  preparation  is  known. 

About  two-thirds  of  the  opium  used  in  the  preparation  of  the  tincture  are  dis- 
solved, the  residue  consisting  chiefly  of  inert  matter.  Allowing  the  opium  to  be 
wholly  exhausted  of  its  active  principles,  one  grain  would  be  represented  by  very 
nearly  11  minims,  according  t6  the  U.  S.  formula  of  1880  ;  in  the  U.  S.  P.  1870 
one  grain  was  represented  by  12-8  minims ;  but  a  minute  quantity  of  morphine  has 
been  detected  in  the  residuary  matter,  so  that  the  tincture  is  rather  weaker  than  the 
proportion  of  opium  employed  would  indicate.  This  difference,  however,  is  insuffi- 
cient to  be  of  any  practical  importance.  Estimating  the  morphine  strength  of 
opium  according  to  the  average  requirements  of  the  present  U.  S.  Pharmacopoeia, 
the  tincture  should  contain  six  grains  of  morphine  in  every  ounce.  The  U.  S.  P. 
of  1870  required  powdered  opium  to  contain  not  less  than  10  per  cent,  of  morphine; 
the  better  grades  of  opium  yielded  a  powder  which  often  exceeded  this  limit,  and 
there  is  no  doubt  that  tincture  of  opium  made  in  the  proportions  directed  by  the 
U.  S.  P.  1870  (when  the  powdered  opium  was  not  assayed  and  the  tincture  made 
of  a  definite  degree  of  strength)  frequently  exceeded  the  morphine  strength  of  four 
grains  in  the  ounce,  owing  to  the  general  improvement  in  the  quality  of  opium  of 
late  years.  The  adoption  of  a  definite  standard,  as  proposed  by  Dr.  E.  R.  Squibb 
{Ephemeris,  Nov.  1882),  making  the  tincture  contain  six  grains  of  morphine  in  a 
fluidounce,  renders  the  dosage  more  accurate.  In  general  practice,  however,  lauda-" 
num  very  rarely  fully  comes  up  to  the  officinal  standard,  and  a  large  proportion  of 
that  in  the  market  is  far  below  it.  This  is  especially  the  case  with  the  cheap 
laudanums  which  are  so  extensively  sold  to  country  stores. 

The  tincture  of  opium  is  used  for  all  the  purposes  to  which  opium  itself  is  applied. 
(See  Opium.^  The  dose,  equivalent  to  a  grain  of  opium,  is  about  eleven  minims 
(0*65  C.c),  or  twentj'-two  drops.  It  should  be  recollected  that  a  fluidrachm  or 
teaspoonful  of  laudanum  (60  minims)  will  yield,  on  an  average,  about  120  drops. 
Laudanum  when  long  kept,  with  occasional  exposure  to  the  air,  becomes  thick  from 
the  evaporation  of  a  portion  of  the  alcohol,  and  the  deposition  of  opium.  If  given  in 
this  state,  it  often  acts  with  unexpected  energy  ;  and  death  has  resulted  in  infants 
from  doses  which  would  have  been  entirely  safe  if  the  tincture  had  been  clear. 

Denarcotized  laudanum  may  be  prepared  by  substituting  the  denarcotized  opium 
for  the  opium  itself. 

Off.  Prep.  Mistura  Magnesia  et  Asafoetidae,  U.  S.;  Enema  Opii,  Br.;  Linimea- 
turn  Opii,  Br. 

TINCTURA  OPII  AMMONIATA.  Br.     Ammoniated  Tindure  of 

Opium. 

(TINC-TU'K.\  6'PI-i  .\M-3l6-XI-A'TA.) 

Teinture  d'Opium  ammoniacale,  Fr.;  Ammoniakalischeopiamtinktar,  O. 

"Take  of  Opium,  in  coarse  powder,  one  hundred  graim ;  Saffron,  cut  small, 
Benzoic  Acid,  of  each,  one  hundred  and  eighty  grains  ;  Oil  of  Anise  one  Jiuid- 
drachm;  Strong  Solution  of  Ammonia /owr^Hu/ounces  [Imperial  measure]  ;  Rec- 
tified Spirit  sixteen  Jluidounces  [Imp.  meas.].  Macerate  for  seven  days,  in  a  well- 
closed  vessel,  with  occasional  agitation,  then  strain,  press,  filter,  and  add  sufficient 
Rectified  Spirit  to  make  one  pint."  Br. 

This  is  an  old  preparation  of  the  Edinburgh  Pharmacopoeia,  formerly  used  in 
Scotland  under  the  name  of  Paregoric  Elixir.  It  differs,  however,  both  in  compo- 
sition and  in  strength,  from  the  very  popular  preparation  known  by  the  same  common 
name  in  the  United  States.  As  ammonia  precipitates  morphine  from  its  solutions,  it 
was  doubted  whether  the  tincture  contained  any  of  that  alkaloid  ;  but  if  the  am- 
monia be  in  sufficient  excess  it  will  redissolve  the  morphine.  At  best,  however,  the 
preparation  is  of  doubtful  propriety ;  as,  if  the  ammoniacal  addition  should  not 
happen  to  have  the  requisite  strength,  or  if  the  ammonia  should  escape  or  become 
carbonated  by  exposure,  the  strength  of  the  tincture  might  be  affected.  Influenced, 
we  presume,  by  considerations  of  this  kind,  the  editors  of  the  first  British  Pharma- 
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copoeia  rejected  the  preparation  altogether.  But  popular  preference,  although  local, 
led  to  its  readmission  into  the  Br.  Pharmacopoeia,  though  in  a  slightly  modified 
form ;  strong  solution  of  ammonia  and  rectified  spirit  being  substituted  for  the 
Edinburgh  spirit  of  ammonia,  which  is  not  oflBcinal  in  the  Br.  Pharmacopoeia. 
The  dose  is  stated  at  from  thirty  minims  to  a  fluidrachm  (l*9-3-75  C.c). 

TINCTURA  OPII  CAMPHOR  ATA.  U.S.     Camphorated  Tincture  of 

Opium. 

(TINC-TU'KA  6'PI-i  CXM-PHO-KA'TA.) 
Tinotara  Camphorae  Composita,  Br.,-    Compound  Tincture  of  Camphor,  Paregoric   Elixir; 
Tinctura  Opii  Benzoica,  P.G.;  Elixir  Paregoricum ;  Elixir  paregorique,    Fr.;  Benzoesaure-hal- 
tige  Opiumtinktur,  G. 

"Powdered  O^xxxm,  four  parts  [or  thirty-five  grains]  ;  Benzoic  KcxA.  four  parts 
[or  thirty-five  grains]  ;  Camphor, /oMr^arfs  [or  thirty-five  grains]  ;  Oil  of  Anise, 
four  parts  [or  half  a  fluidrachm]  ;  Glycerin,  ycir^j/^ar^s  [or  five  fluidrachms]  ;  Di- 
luted Alcohol,  a  sufficient  quantity,  To  make  one  thousand  parts  [or  twenty  fluid- 
ounces].  Add  nine  hundred  parts  [or  eighteen  fluidounces]  of  Diluted  Alcohol  to  the 
other  ingredients  contained  in  a  suitable  vessel,  and  macerate  for  seven  days,  fre- 
quently stirring  ;  then  filter  through  paper  in  a  well-covered  funnel,  and  pass  enough 
Diluted  Alcohol  through  the  filter  to  make  the  product  weigh  one  thousand  parts 
[or  measure  twenty  fluidounces]."  JJ.  S. 

"  Take  of  Opium,  in  coarse  powder,  Benzoic  Acid,  of  each,  forty  grains  ;  Camphor 
thirty  grains  ;  Oil  of  Anise  half  a  fluidrachm ;  Proof  Spirit  one  pint  [Imperial 
measure].  Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agitation,  then 
filter,  and  add  sufficient  Proof  Spirit  to  make  one  pint  [Imperial  measure]."   Br. 

This  is  the  well-known  paregoric.  It  is  a  very  pleasant  anodyne,  much  used  to 
allay  cough,  to  relieve  nausea  and  slight  pains  in  the  stomach  and  bowels,  to  check 
diarrhoea,  and,  in  infantile  cases,  to  procure  sleep.  Half  a  fluidounce  of  the  U.  S. 
and  British  tincture  contains  rather  less  than  a  grain  of  powdered  opium.  The  sub- 
stitution of  glycerin  for  the  honey  of  the  U.  S.  P.  1870  is  an  improvement  which 
will  aid  in  retaining  the  transparency  of  the  filtered  tincture.  The  proportion 
of  camphor  has  been  slightly  increased  in  the  last  revision  ;  it  now  contains  half  a 
grain  more  camphor  in  the  fluidounce  than  the  tincture  of  U.  S.  P.  1870  did. 
Liquorice  was  omitted  in  1840,  in  consequence  of  giving  the  dark  color  of  lauda- 
num, and  thus  leading  to  mistake.  The  dose  for  an  infant  is  from  five  to  twenty 
drops  (0-3-1 -25  C.c),  for  an  adult  from  one  to  four  fluidrachms  (3-75-15  C.c.).* 

Off.  Prep.  Mistura  Glycyrrhizae  Composita,  U.  S. 

TINCTURA  OPII  DEODORATA.  U.S.    Deodorized  Tincture  of 

Opium. 

(tInc-tu'ra  O'PI-I  DE-O-DO-BA'TA.) 

"  Powdered  Opium,  ten  parts  [or  four  hundred  and  fifty  grains]  ;  Ether,  twenty 

*  The  following  formulas  were  adopted  by  the  Philadelphia  College  of  Pharmacy  in  1833,  for  the 
preparation  of  the  old  compound  tinctures  of  opium  so  much  used  under  the  names  of  Bateman's 
drops  and  Godfrey' 8  cordial.  So  long  as  these  nostrums  are  employed,  it  is  important  that  they 
should  be  prepared  in  a  uniform  manner  and  of  a  certain  strength,  as  serious  consequences  may 
happen  from  diversity  in  the  formulas,  when  so  active  a  substance  as  opium  is  the  chief  ingredi- 
ent. Such  diversity  has  existed  to  a  very  great  extent;  so  much  so  that  in  one  formula  for 
Bateman's  drops  the  quantity  of  opium  was  seven  and  a  half  grains  to  the  pint,  while  in  another 
it  exceeded  one  hundred  grains.  It  was  in  order  to  remedy  this  evil  that  the  College  was  induced 
to  adopt  the  formulas  here  presented. 

"  Bateman's  Pectoral  Drojjs.  Take  of  Diluted  Alcohol  Cong,  iv.  Red  Saunders,  rasped,  ^ij.  Digest 
for  twenty-four  hours,  filter,  and  add  of  Opium,  in  powder,  §ij,  Catechu,  in  powder,  ^ij,  Camphor 
^ij,  Oil  of  Anise  fjiv.  Digest  for  ten  days."  This  preparation  is  about  equal  in  strength  to  the 
camphorated  tincture  of  opium  or  paregoric  elixir  of  the  U.  S.  Pharmacopoeia,  containing  about 
two  grains  of  opium  to  the  fluidounce. 

"  Godfrey's  Cordial.  Take  of  Tincture  of  Opium,  Oiss,  Molasses  (from  the  sugar  refiners)  Oxvj, 
Alcohol  Oij,  Water  Oxxvj,  Carbonate  of  Potassium  ^iiss,  Oil  of  Sassafras  f^iv.  Dissolve  the  Car- 
bonate of  Potassium  in  the  Water,  add  the  Molasses,  and  heat  over  a  gentle  fire  till  they  simmer ; 
take  off  the  scum  which  rises,  and  add  the  Laudanum,  Alcohol,  and  Oil  of  Sassafras,  having  pre- 
viously mixed  them  well  together.  Tliis  preparation  contains  the  strength  of  rather  more  than 
one  grain  of  opium  in  a  fluidounce."  (Jonrn.  of  the  Phila.  Coll.  of  Pharm.,  v.  26  and  27.)  Death 
has  been  produced  by  it  in  the  infant.  {P.  J.  Tr.,  3d  sen,  i.  199.) 
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parts  [or  two  and  a  half  fluidounces]  ;  Alcohol,  twenty  parts  [or  two  and  a  quarter 
fluidounces] ;  Water,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  about 
ten  fluidounces].  Rub  the  Opium  in  a  mortar  vi'ilh  forty  parts  [or  four  fluidounces j] 
of  Water,  gradually  added,  until  thoroughly  softened,  and  macerate  for  twelve  hours  ; 
then  express,  and  repeat  the  operation  twice,  using  the  same  amount  of  Water  each 
time.  Mix  the  expressed  liquids,  evaporate  the  mixture  to  ten  parts  [or  one 
fluidounce],  and,  when  it  has  cooled,  shake  it  repeatedly  with  the  Ether  in  a  bottle. 
When  the  ethereal  solution  has  separated  by  standing,  pour  it  off",  and  evaporate 
the  remaining  liquid  until  all  traces  of  Ether  have  disappeared.  Mix  the  residue 
with  fifty  parts  [or  five  fluidounces]  of  Water,  and  filter  the  mixture  through  paper. 
When  the  liquid  has  ceased  to  pass,  add  enough  Water,  through  the  filter,  to  make 
the  filtered  liquid  weigh  eighty  parts  [or  measure  half  a  pint].  Lastly,  add  the 
Alcohol  and  mix  them.."  U.  S. 

This  is  an  excellent  preparation  of  opium,  calculated  to  supersede  various  extra- 
oflScinal  elixirs  or  solutions,  which  have  had  more  or  less  use,  based  upon  the  real 
advantages  they  afforded,  in  offering  liquid  preparations  of  opium  exempt  from  cer- 
tain noxious  ingredients  in  the  crude  drug  and  in  the  officinal  tinctures,  which  ren- 
dered them  so  offensive  to  some  constitutions,  and  in  some  conditions  of  disease,  as 
almost  to  forbid  their  use.  A  liquid  watery  extract  is  first  made,  in  which  are  left 
behind  all  the  ingredients  of  opium  soluble  in  alcohol  and  not  in  water ;  and  this, 
being  well  shaken  with  ether,  is  further  deprived  of  all  the  principles  soluble  in  this 
fluid,  including  narcotina,  and  the  noxious  odorous  matter,  which  is  probably  one 
of  the  most  offensive  and  least  useful  constituents  of  opium.  The  ether  is  then 
entirely  separated,  and,  the  residue  having  been  dissolved  in  water,  the  solution  is 
filtered,  and  mixed  with  enough  alcohol  to  preserve  it.  This  tincture  may  be  used 
in  all  cases  in  which  laudanum  is  indicated,  and  in  the  same  dose. 

Off.  Prep.  Tinctura  Ipecacuanhse  et  Opii,  U.  S. 

TINCTURA  PHYSOSTIGMATIS.  U.S.     Tindure  of  Physosticrma. 

(TIXC-TU'RA   PHY-SO-STIG'JL\-TIS.) 

''  Physostigma,  in  No.  40  powder,  ten  parts  [or  two  and  three-quarter  ounces  av.] ; 
Alcohol,  a  sufficient  quantity,  To  make  o^ie  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  tenparts  [or  three  fluidounces]  of  Alcohol,  and  macerate  for  twenty- 
four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Alco- 
hol upon  it,  until  one  hundred  paj-ts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

This  new  tincture  of  Calabar  Bean  is  much  weaker  than  that  proposed  by  Dr. 
Eraser,  which  was  nearly  as  strong  as  a  fluid  extract, — five  minims  representing 
three  grains  of  drug.  (See  page  1099.)  The  dose  of  the  officinal  tincture  is  from 
twenty  to  forty  minims  (1-25-2-5  Co.). 

TINCTURA  PYRETHRI.  U.  S.,  Br.    Tindure  of  Pyrdhrum.  Tirwture 

of  Pellitory. 

(TIlfC-TU'K.\    PY-BE'THBi.) 

Teinture  de  Pyr^thre,  Fr.;  Bertramwurzeltinktur,  G. 

"  Pyrethrum,  in  No.  40  powder,  tvcenty  parts  [or  five  and  a  half  ounces  av.]  ; 
Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fifteen  parts  [or  five  fluidounces]  of  Alcohol,  and  macerate  for 
twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  ob- 
tained." IT.  S. 

The  British  Pharmacopoeia  takes  four  avoirdupois  ounces  of  Pellitory  Root,  in 
coarse  powder,  and  one  Imperial  pint  of  Rectified  Spirit,  and  proceeds  in  the  man- 
ner directed  for  Tincture  of  Aconite.  (See  Tinctura  Aconiti,  page  1437.) 

This  is  a  new  U.  S.  P.  officinal.  It  is  a  powerful  local  irritant,  and  is  an  ingre- 
dient in  several  well-known  mouth-  and  tooth-washes.  For  its  uses,  which  are  purely 
external,  the  reader  is  referred  to  the  article  on  Pyrethrum. 
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TINCTURA  QUASSIiE.  V.  S.,  Br.     Tincture  of  Quassia. 

(TINC-TU'RA  QUAS'SI-.^:— kwOsh'f-e-) 

Teinture  de  Quassie,  Fr.;  Quassiatinktur,  G. 

"  Quassia,  in  No.  40  powder,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  pow- 
der with  ten  parts  [or  three  fjuidounces]  of  Diluted  Alcohol,  and  macerate  for 
tweuty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."  U.  S. 

"  Take  of  Quassia  Wood,  in  chips,  three-quarters  of  an  ounce  [avoirdupois]  ; 
Proof  Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel, 
witi)  occasional  agitation,  then  strain,  press,  filter,  and  add  sufficient  Proof  Spirit  to 
make  one  pint  [Imp.  meas.]."  Br. 

This  tincture  was  omitted  in  the  first  British  Pharmacopoeia,  but  has  been  resumed 
in  the  present.  The  proportion  of  the  quassia,  though  somewhat  greater  than  in 
the  old  Edinburgh  formula,  is  still  much  too  small.  In  the  edition  of  the  U.  S. 
Pharmacopoeia  of  1840,  the  proportion  of  the  quassia  to  the  menstruum  was  very 
judiciously  doubled,  and  in  the  revision  of  1880  it  has  been  nearly  doubled  again, 
so  that  the  present  U.  S.  tincture  is  nearly  three  times  the  strength  of  the  British 
preparation.  A  tonic  tincture  can  scarcely  contain  too  large  a  proportion  of  the  active 
ingredient.  The  tincture  may  be  employed  as  an  addition  to  tonic  infusions  or  mix- 
tures in  the  dose  of  one  fluidrachm  (3-75  C.c).     It  is  a  pure  and  intense  bitter. 

TINCTURA  QUINI^.  Br.     Tincture  of  Quinia. 

(TINC-TD'RA  QUi'NI-^.) 

"  Take  of  Sulphate  of  Quinia  one  hundred  and  sixty  grains  ;  Tincture  of  Orange 
Peel  one  pint  [Imperial  measure].  Dissolve  the  Sulphate  of  Quinia  in  the  Tincture 
with  the  aid  of  a  gentle  heat ;  then  allow  the  solution  to  remain  for  three  days  in  a 
closed  vessel,  shaking  it  occasionally  ;  and  afterwards  filter."  Br. 

A  fluidrachm  (3-75  C.c.)  of  this  preparation,  containing  a  grain  of  sulphate  of 
quinine,  may  be  given  for  a  tonic  dose. 

TINCTURA  RHEI.  U.  8.,  Br.     Tincture  of  Rhubarb. 

(TINC-TD'RA  RHE'i.) 

Teinture  fie  Rhubarbe,  Fr.;  Rhabarbertinktur,  G. 

"  llhubarb,  twelve  parts  [or  four  ounces  av.] ;  Cardamom,  two  parts  [or  two 
hundred  and  ninety  grains]  ;  Diluted  Alcohol,  a  sufficient  quantity,  To  make  07ie 
hundred  parts  [or  two  pints].  Mix  the  Rhubarb  and  Cardamom,  and  reduce 
the  mixture  to  a  moderately  coarse  (No.  40)  powder ;  moisten  the  powder  with 
ten  parts  [or  three  fluidounces]  of  Diluted  Alcohol,  and  macerate  for  twenty- 
four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
Diluted  Alcohol  upon  it  until  o?ie  hundred  parts  [or  two  pints]  of  Tincture  are 
obtained."  U.  S. 

The  British  Pharmacopoeia  takes  of  llhubarb  Root,  in  coarse  powder,  two  avoir- 
dupois ounces  ;  of  Cardamom  Seeds,  freed  from  their  pericarps,  and  bruised,  Coriander 
Fruit,  bruised,  and  Saffron,  of  each,  a  quarter  of  an  avoirdupois  ounce,  and  one  Im- 
perial pint  o^  Proof  Spirit;  and  with  these  ingredients  proceeds  in  the  manner 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1437.) 

The  tincture  of  rhubarb  on  standing  lets  fall  a  yellow  deposit.  This  has  been 
shown  by  Mr.  Jas.  T.  King  (A.  J.  P.,  xlii.)  in  most  cases  to  be  largely  composed 
of  chrysophanic  acid.  He  proposed  to  remedy  this  by  the  use  of  a  stronger  alcohol,  or, 
as  recommended  by  Mr.  J.  B.  Moore  {A.  J.  P.,  xlv.  306),  by  the  substitution  of 
glycerin  for  a  portion  of  the  alcohol.  We  have  not  found  that  either  of  these  plans 
entirely  prevents  precipitation.  >  Dose,  one  to  two  fluidrachms  (3-75  to  7*5  C.c). 


PART  I.         Tindura  Rhei  Aromatica. — Tindura  Sajiguinarise,  1471 

TINCTURA  RHEI  AROMATICA.  U.S.    Aromatic  Tincture  of 

Rhubarb. 
(TINO-TO'R-V  KHE'i   ar-o-mXt'i-ca.) 

"  Rhubarb,  twenty  parts  [or  six  and  a  half  ounces  av.]  ;  Cinnamon,  /our  parts 
[or  one  and  a  quarter  ounces  av.]  ;  C\oyes,  /our  parts  [or  one  and  a  quarter  ounces 
av.]  ;  Nutmeg,  ttco  parts  [or  two  hundred  and  seventy-three  grains]  ;  Diluted  Alco- 
hol, a  sufficient  quantity.  To  make  one  hundred  parts  [or  two  pints].  Mix  the  Rhu- 
barb, Cinnamon,  Cloves,  and  Nutmeg,  and  reduce  the  mixture  to  a  moderately  coarse 
(No.  40)  powder ;  moisten  the  powder  with  Ji/teen  parts  [or  four  fluidounces]  of  Di- 
luted Alcohol,  and  macerate  for  twenty-four  hours  :  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred 
parts  [or  two  pints]  of  Tincture  are  obtained."    U.  S. 

This  is  not  a  new  oflBcinal  preparation,  although  it  appears  for  the  first  time  in  the 
class  of  tinctures ;  it  is  the  tincture  which  was  formerly  used  in  making  the  aro- 
matic syrup  of  rhubarb.  It  is  preferable  to  separate  the  preparations,  as  it  is  occa- 
sionally desirable  to  prescribe  the  tincture  without  the  admixture  with  syrup,  whilst 
the  pharmacist  will  always  prefer  to  make  the  tincture  in  quantity,  and  keep  it  on 
hand,  since  it  is  permanent,  and  add  it  to  syrup,  to  make  the  aromatic  syrup,  when 
needed.     The  dose  is  for  an  adult  from  a  half  to  one  fluidrachm  (1-9-3-75  Co). 

Off.  Prep.  Syrupus  Rhei  Aromaticus,  U.  S. 

TINCTURA  RHEI   DULCIS.  U.S.    Swed  Tindure  of  Rhubarb. 

(TiNC-TC'R.\  KHE'i  DCL'CTS.) 

"Rhubarb,  eight  parts  [or  two  and  a  half  ounces  av.]  ;  Glycyrrhiza, /oitr  parts 
[or  one  and  a  quarter  ounces  av.]  ;  Anise,  ybur  parts  [or  one  and  a  quarter  ounces 
av.] ;  Cardamom,  one  part  [or  one  hundred  and  forty  grains]  ;  Diluted  Alcohol,  a 
sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  the  Rhubarb, 
Glycyrrhiza,  Anise,  and  Cardamom,  and  reduce  the  mixture  to  a  moderately  coarse 
(No.  40)  powder ;  moisten  the  powder  with  ji/teen  parts  [or  four  fluidounces]  of 
Diluted  Alcohol,  and  macerate  for  twenty -four  hours  ;  then  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  Diluted  Alcohol  upon  it,  until  one  hundred 
parts  [or  two  pints]  of  Tincture  are  obtained."    (/.  S. 

This  is  a  new  officinal  tincture,  which  has  been  frequently  used  in  Philadelphia 
and  other  sections  of  our  country  ;  it  is  preferable  to  the  simple  tincture  for  adminis- 
tration to  children  on  account  of  its  more  agreeable  taste.  The  dose  is  two  to  three 
fluidrachms  (75-11  25  C.c). 

TINCTURA  SABINE.  Br.     Tincture  of  Savin. 

(TLNOTD'RA  SA-BI'N^.) 

Teinture  de  Sabine,  Fr.:  Sadebaumtinktur,  G. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  tvx)  and  a 
half  avoirdupois  ounces  of  Savin  Tops,  dried  and  coarsely  powdered,  and  one  Impe- 
rial pint  of  Proof  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See 
Tinctura  Aconiti.  page  1437.) 

This  was  introduced  in  the  British  Pharmacopoeia  in  1867.  The  dose  is  from 
twenty  minims  to  a  fluidrachm  (1-25-3-75  C.c.). 

TINCTURA  SANGUINARI^.  U:^:.     Tindure  of  Sanguinaria.    Tinc- 
ture of  Bloodroot. 

(TIKC-TU'RA  SAX-GtJI-NA'KI-^) 

Teinture  de  Sanguinaire,  Fr.;  Blutwurzeltinktar,  G. 

"  Sanguinaria,  in  No.  60  powder,  ^/?<?€ft  parts  [or  four  and  a  half  ounces  av.]  ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  To  make  one  hundred  parts  [or  two 
pints].  Mix  Alcohol  and  Water  in  the  proportion  of  tioo  parts  [or  twenty-five 
fluidounces]  of  Alcohol  to  one  part  [or  eleven  fluidounces]  of  Water.  Moisten 
the  powder  with  ten  parts  [or  two  fluidounces]  of  the  mixture,  and  macerate  for 
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twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  menstruum  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are 
obtained."    U.S. 

This  will  prove  emetic  in  the  dose  of  three  or  four  fluidrachms  (11 '25-15  C.c.)  ; 
but  it  is  rather  intended  to  act  as  an  expectorant,  or  an  alterative,  for  which  pur- 
pose from  thirty  to  sixty  drops  (1  •9-3-75  C.c.)  may  be  given. 

TINCTURA  SAPONIS  VIRIDIS.  U.S.     Tincture  of  Green  Soap. 

(TINC-TU'BA  SA-P6'N1S  VIR'I-DIS.) 

"  Green  Soap,  sixty-five  parts  [or  ten  ounces  av.]  ;  Oil  of  Lavender,  two  parts 
[or  three  fluidrachms]  ;  Alcohol,  a  sufficient  quantity,  To  make  one  hundred  parts 
[or  fifteen  fluidounces].  Mix  the  Soap  and  Oil  of  Lavender  with  thirty  three  parts 
[or  six  fluidounces]  of  Alcohol,  and  macerate  the  mixture  until  the  Soap  is  dis- 
solved ;  then  filter  through  paper,  adding  Alcohol,  through  the  filter,  until  one 
hundred  parts  [or  fifteen  fluidounces]  of  Tincture  are  obtained."  U.  S. 

This  is  a  new  officinal  tincture.  It  was  first  proposed  by  Prof.  Hebra,  and  has 
been  largely  used  by  dermatologists. 

TINCTURA  SCILL^.  U.S.,  Br.     Tincture  of  Squill. 

(TINC-TU'RA   SCIL'L^;— sil'le.) 

Teinture  de  Scille,  Fr.;  Meerzwiebeltinktur,  G. 

"  Squill,  in  No.  30  powder,  fifteen  parts  [or  five  ounces  av.] ;  Diluted  Alcohol, 
a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  pow- 
der with  twenty  parts  [or  six  fluidounces]  of  Diluted  Alcohol,  and  macerate  for 
twenty-four  hours ;  then  pack  it  moderately  in  a  conical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."    [/.  S. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  two  and  a 
half  avoirdupois  ounces  of  bruised  Squill,  and  one  Imperial  pint  of  Proof  Spirit,  in 
the  manner  directed  for  Tincture  of  Aconite  Hoot.  (See  Tinctura  Aconiti,  page  1437.) 

This  tincture  yields  a  grayish,  rose-colored,  very  bitter  and  acrid  deposit,  con- 
sisting of  silky  tufts  (^Meniere),  possesses  all  the  virtues  of  squill,  and  may  be  given 
for  the  same  purposes,  whenever  the  spirituous  menstruum  is  not  objectionable.  The 
dose  as  an  expectorant  or  diuretic  is  from  ten  to  twenty  minims  (0*6-1  "25  C.c.) 
(twenty  to  forty  drops),-  and  the  latter  quantity  frequently  nauseates. 

TINCTURA  SENEGA.  Br.     Tincture  of  Smega. 

(TINC-TU'KA  s£N'E-5iE.) 

Teinture  de  Polygala  de  Virginie,  Fr.;  Senegatinktur,  G. 

The  British  Pharmacopoeia  prepares  this  Tincture  from  two  and  a  half  avoirdw- 
pois  ounces  of  Senega  Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit, 
in  the  manner  directed  for  Tincture  of" Aconite  Root.  (See  Tinctura  Aconiti,  page 
1437.) 

The  tincture  of  senega  was  introduced  into  the  British  Pharmacopoeia  of  1864. 
It  is  no  doubt  an  efficient  preparation,  but  is  hardly  needed  while  recourse  can  be 
had  to  the  fluid  extract  or  syrup.  The  dose  is  from  thirty  minims  to  two  fluid- 
drachms  (1  •9-7-5  C.c). 

TINCTURA  SENN^.  Br.     Tincture  of  Senna.     Compound  Tincture 

of  Senna. 

(TINC-TU'RA  SEN'N^.) 

Tinctura  Sennse  Composita ;  Elixir  Salutis ;  Teinture  de  S6n6  aromatique,  Elixir  de  Salut, 
Fr.;  Sennatinktur,  G. 

"  Take  of  Senna,  broken  small,  two  and  a  half  ounces  [avoirdupois]  ;  Raisins, 
freed  from  seeds,  two  ounces  [avoird.]  ;  Caraway  Fruit,  bruised,  Coriander  Fruit, 
bruised,  of  each,  half  an  ounce  [avoird.]  ;  Proof  Spirit  one  pint  [Imperial  measure]." 
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"With  these  ingredients  the  British  Pharmacopoeia  prepares  the  tincture  in  the  man- 
ner directed  for  Tincture  of  Aconite  Root.  (See  Tiuctura  Acoaiti,  page  1437.) 

This  tincture  is  the  elixir  salutis  of  the  old  Pharmacopoeias.  It  is  a  warm  cordial 
purgative,  useful  in  costiveness  atteuded  with  flatulence,  and  in  atonic  gout,  espe- 
cially when  occurring  in  intemperate  persons.  It  is  also  added  to  cathartic  infusions 
and  mixtures.  The  dose  is  from  two  fluidrachms  to  a  fluidounce  (7'5-30  C.c.)  or 
more.  Tincture  of  senna  gives  a  yellow  deposit,  disposed  in  plates,  containing 
starch  and  white  crystals  of  calcareous  salts.  {^Meniere.) 

Off.  Prep.  Mistura  Sennse  Composita,  Br. 

TINCTURA  SERPENTARI^.  U.  S.,  Br.     Tincture  of  SerperUaria. 
Tincture  of  Virginia  Snakeroot. 

(TIXC-TU 'RA  SEK-PEX-TA'RI-JE.) 
Teinture  de  Serpentaire,  Fr.;  Schlangenwurzeltinktnr,  G. 

'•  Serpentaria,  in  No.  40  powder,  ten  parts  [or  three  ounces  av.]  ;  Diluted  Alcohol, 
a  sufficient  quantify,  To  make  one  hundred  j>arts  [or  two  pints].  jMoisten  the  pow- 
der with  ten  parts  [or  three  fluidounces]  of  Diluted  Alcohol,  and  macerate  for 
twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."    U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of  Serpen- 
tary  Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  prepares  the 
Tincture  like  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti.  page  1437.) 

This  tincture,  the  strength  of  which  was  injudiciously  decreased  one-third  at  the 
late  U.  S.  revision,  possesses  in  some  degree  the  properties  of  the  root,  but  is  now 
little  other  than  an  alcoholic  stimulant,  which  may  be  added  to  tonic  infusions  in 
low  states  of  the  system.     The  dose  is  one  to  four  fluidrachms  (375  to  15  C.c). 

TIXCTURA  STRAMOXII.  U.  S.,  Br.     Tincture  of  Stramonium. 

(TINC-TU'RA  STIL\-MO'KT-i.) 

Teinture  de  Semences  dc  Stramoine,  Fr.:  Stechapfelsamentinktur,  G. 

"  Stramonium  Seed,  in  No.  40  powder,  tenjyarts  [or  three  ounces  av.]  ;  Diluted 
Alcohol,  a  sufficient  quantity^  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fen  parts  [or  three  fluidounces]  of  Diluted  Alcohol,  and  macerate 
for  twenty-four  hours  ;  then  pack  it  firmly'  in  a  cylindrical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture 
are  obtained."    IT.  S. 

The  British  Pharmacopoeia  takes  tico  and  a  half  avoirdujwis  ovnces  of  bruised 
Stramonium  Seeds,  and  one  Imjyerial  pint  of  Proof  Spirit,  and  prepares  the  tincture 
as  directed  for  the  Tincture  of  Aconite  Root.   (See  Tinctura  Aconiti.  page  1437.) 

This  tincture,  which  is  one-third  weaker  than  that  of  U.  S.  P.  1870.  may  be  used 
for  all  the  purposes  for  which  stramonium  is  given,  in  the  dose  of  from  twenty  to 
thirty  minims  (1  •25-1-9  C.c),  repeated  twice  or  thrice  a  day,  and  gradually  in- 
creased till  it  aflFects  the  system. 

TINCTURA  SUMBUL.  U.  S.,  Br.     Tincture  of  Sumbvl. 

(TiSC-Tf 'R.V  SUM'BUL.) 

Teinture  de  Sumbul,  Fr.;  Moschuswurzeltinkfur,  G. 

'•  Sunibul.  in  No.  30  powder,  ten  parts  [or  two  and  three-quarter  ounces  av.]  ; 
Alcohol,  a  sufficient  quantify,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  ten  parts  [or  two  and  a  half  fluidounces]  of  Alcohol,  and  macerate 
for  twenty-four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Alcohol  upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  ob- 
tained." r.s. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  two  and  a 
half  avoirdupois  ounces  of  Sumbul  Root,  in  coarse  powder,  and  an  Imperial  pint  of 
93  * 
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Proof  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1437.) 

This  is  a  new  oflScinal,  very  little  if  at  all  employed  in  this  country.  An  account 
of  its  medical  properties  will  be  found  under  Sumbul.  The  dose  is  from  twenty 
minims  to  a  fluidrachm  (1  •2-3-7  C.c). 

TINCTURA  TOLUTAN A.  U.  8.,  Br.     Tincture  of  Tolu. 

(TINC-TU'BA  t6-LU-TA'NA.) 

Teinture  de  Baume  de  Tolu,  Fr.;  Tolubalsanitinktur,  G. 

"  Balsam  of  Tolu,  ten  parts  [or  three  ounces  av.]  ;  Alcohol,  a  sufficient  quantify, 
To  make  one  hundred  jxirts  [or  two  pints].  Add  the  Balsam  of  Tolu  to  ninety  parts 
[or  thirty  fluidounces]  of  Alcohol,  and  macerate  until  dissolved  ;  then  filter  through 
paper,  adding,  through  the  filter,  enough  Alcohol  to  make  the  Tincture  weigh  one 
hundred  parts  [or  measure  two  pints]."    U.  S. 

"  Take  of  Balsam  of  Tolu  two  ounces  and  a  half  [avoirdupois]  ;  Rectified  Spirit 
a  sufficiency.  Macerate  the  Balsam  of  Tolu  in  fifteen  fluidounces  of  the  Spirit,  in  a 
closed  vessel,  with  occasional  agitation,  for  six  hours,  or  until  the  Balsam  is  dissolved, 
tJien  filter,  and  add  sufficient  Rectified  Spirit  to  make  one  pint  [Imperial  measure]." 
Br. 

The  tincture  of  tolu  has  the  properties  of  the  balsam,  and  may  be  employed  as  an 
addition  to  expectorant  mixtures  in  chronic  catarrhal  affections ;  but  the  proportion 
of  alcohol  is  too  large  to  allow  of  its  advantageous  use  irk  some  cases.  The  dose  is 
one  or  two  fluidrachms  (3-75  or  7'5  C.c).  In  smaller  quantities  it  is  often  employed 
to  flavor  cough  mixtures.     It  is  decomposed  by  water. 

Off.  Prep.  Syrupus  Tolutanus,  U.  S.;  Trochisci  Acidi  Tannici,  Br.;  Trochisci 
Morphiae,  Br.;  Trochisci  Morphias  et  Ipecacuanhse,  Br.;  Trochisci  Opii,  Br. 

TINCTURA  VALERIANiE.  U.  8.,  Br.     Tincture  of  Valerian. 

(TINC-TU'RA  VA-LE-KI-A'N^.) 
Teinture  de  Valerians,  Fr.;  Baldriantinktur,  G. 

"  Valerian,  in  No.  60  powder,  twenty  parts  [or  six  ounces  av.]  ;  Alcohol,  Water, 
each,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  Alcohol 
and  Water  in  the  proportion  of  ttvo  jmrts  [or  twenty-five  fluidounces]  of  Alcohol  to 
one  part  [or  eleven  fluidounces]  of  Water.  Moisten  the  powder  with  fifteen  parts 
[or  five  fluidounces]  of  the  mixture,  and  macerate  for  twenty-four  hours  ;  then  pack 
it  firmly  in  a  cylindrical  percolator,  and  srradually  pour  menstruum  upon  it,  until 
one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained."    U.  8. 

The  British  Pharmacopoeia  takes  tico  and  a  half  avoirdupois  o?/7ices  of  Valerian 
Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the 
manner  directed  for  Tincture  of  Aconite  Root.   (See  Tinctura  Aconifi,  page  1437.) 

The  proportion  of  alcohol  has  been  increased  in  U.  S.  tincture  to  prevent  precipi- 
tation ;  the  menstruum  is  now  two  parts  of  alcohol  to  one  part  of  water,  where  formerly 
diluted  alcohol  was  used ;  the  proportion  of  valerian  has  been  increased  one-third. 

This  tincture  possesses  the  properties  of  valerian,  but  cannot  be  given  in  some 
cases,  so  as  to  produce  the  full  effects  of  the  root,  without  stimulating  too  highly,  in 
consequence  of  the  large  proportion  of  spirit.  The  dose  is  from  one  to  four  fluid- 
drachms  (3-75-15  C.c).  It  deposits  on  standing  a  black,  very  cohesive  precipitate, 
with  starch,  and  a  yellow  extractive  matter.  {Meniere.) 

TINCTURA  VALERIANA  AMMONIATA.  U.S.,  Br.  Ammaniated 

Tincture  of  Valerian. 

(TINC-TU'KA  VA-LE-RI-A'N^  AM-MO-NI-A'TA,); 

Tinctura  Valerianae  Coinposita;  Teinture  de  Vallriane  ammoriiacale,  Fr.;  Ammoniakalische 
Baldriantinktur,  G. 

"  Valerian,  in  No.  60  powder,  twenty  parts  [or  six  ounces  av.]  ;  Aromatic  Spirit 
of  Ammonia,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  twenty  parts  [or  six  fluidounces]  of  Aromatic  Spirit  of  Ammonia, 
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and  macerate  for  twenty-four  hours,  in  a  closed  vessel ;  then  pack  it  firmly  in  a 
cylindrical  glass  percolator,  and  gradually  pour  Aromatic  Spirit  of  Ammonia  upon 
it  until  oiie  hundred  parts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

"  Take  of  Valerian  Koot,  in  coarse  powder,  tico  ounces  and  a  half  [avoirdupois]  ; 
Aromatic  Spirit  ot"  Ammonia  one  pint  [Imperial  measure].  Macerate  for  seven  days, 
in  a  well-closed  vessel,  with  occasional  agitation,  then  strain,  press,  filter,  and  add 
sufficient  Aromatic  Spirit  of  Ammonia  to  make  one  pint  [Imp.  meas.]."  Br. 

The  ammonia  in  this  preparation  is  thought  to  assist  the  solvent  powers  of  the 
alcohol,  while  it  co-operates  with  the  valerian  in  medical  action.  The  quantity  of 
valerian  was  very  judiciously  increased  one-third  in  the  U.  S.  revision  of  1880. 
The  tincture  is  employed  as  an  antispasmodic  in  hysteria  and  other  nervous  afiec- 
tions.  The  dose  is  from  thirty  minims  to  a  fluidrachm  (l-9-3'75  C.c),  and  should 
be  given  in  sweetened  water,  milk,  or  some  mucilaginous  fluid. 

TINCTURA  VAXILL^.  U.  S.     Tincture  of  Vanilla. 

(TiXC-TU'RA  VA-XIL'Li:.) 

"  Vanilla,  cut  into  small  pieces  and  bruised,  ten  parts  [or  three  ounces  av.  ]  ;  Sugar, 
in  coarse  powder,  twenty  parts  [or  six  ounces  av.]  ;  Alcohol,  Water,  each,  a  sufficient 
quantity,  To  make  one  hundred  parts  [or  two  pints].  Mix  Alcohol  and  Water  in 
the  proportion  of  ^ico  parts  [or  twenty-five  fluidounces]  of  Alcohol  to  one  part  [or 
eleven  fluidounces]  of  Water,  macerate  the  Vanilla  \n  fifty  parts  [or  one  pint]  of 
this  mixture  for  twelve  hours,  then  drain  ofi"  the  liquid  and  set  it  aside.  Transfer 
the  Vanilla  to  a  mortar,  beat  it  with  the  Sugar  into  a  uniform  powder,  then  pack  it 
in  a  percolator,  and  pour  upon  it  the  reserved  liquid  ;  when  this  has  disappeared 
from  the  surface,  gradually  pour  on  menstruum,  and  continue  the  percolation,  until 
one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

This  is  a  new  officinal  hncture,  which  will  be  easily  recognized  as  the  so-called 
fluid  extract  of  vanilla.  The  object  of  the  preliminary  maceration  of  the  cut  vanilla 
is  to  soften  it,  so  that  it  may  be  easily  disintegrated  when  beaten  up  with  the  sugar  ; 
if  the  details  of  the  above  process  be  carefully  carried  out  and  the  alcohol  be  pure,  a 
very  satisfactory  preparation  will  result.  It  is  used  as  a  flavoring  agent  and  to  make 
vanilla  syrup,  by  adding  one  ounce  of  the  tincture  to  sufficient  syrup  to  make  one  pint. 

TINCTURA  VERATRI  VIRIDIS.    U.  S.,  Br.    Tincture  of  Veratrum 
Viride.     Tincture  of  Green  Hellebore. 

(TIXC-Tr'R.\  VErRi'TKI  VIR'I-BIS.) 
Tincture  of  American  Hellebore. 

"  Veratrum  Viride,  in  No.  60  j>ovdcT,  fifty  parts  [or  fourteen  ounces  av.] ;  Al- 
cohol, a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  fifteen  parts  [or  five  fluidounces]  of  Alcohol,  and  macerate  for 
twenty-four  hours  ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  Alcohol  upon  it  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  ob- 
tained." u.  s. 

The  British  Pharmacopoeia  takes  of  Green  Hellebore  Root,  in  coarse  powder, 
four  ounces  (avoirdupois),  and  of  Rectified  Spirit  one piint  (Imperial  measure),  and 
prepares  the  Tincture  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See 
Tinctura  Aconiti,  page  1437.) 

The  U.  S.  tincture  of  American  hellebore  of  1870  was  of  the  same  strength  as 
Dr.  Norwood's  tincture,  which,  when  prepared  by  its  author,  was  supposed  to  be 
saturated.  This  may  be  true  of  certain  ingredients  of  the  root,  though  probably  not 
in  reference  to  the  active  principle  or  principles  which  it  may  contain.  The  present 
tincture  is  one-tenth  weaker,  and  in  our  opinion  should  have  been  dropped  at  the  last 
revision,  the  fluid  extract  being  officinal ;  there  is  no  neces.«ity  of  having  two  strong 
liquid  preparations  of  veratrum  viride  in  the  Pharmacopoeia.  The  commencing 
dose  should  not  exceed  from  three  to  eight  minims  (018-0-5  C.c).  The  British 
tincture  is  much  weaker:  the  proportion  of  the  root  to  the  menstruum  being,  in  the 
American  tincture  about  as  one  to  two,  in  the  British  about  as  one  to  five. 
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TINCTURA  ZINGTBERIS.  U.  S.,  Br.     Tincture  of  Ginger. 

(TINC-TU'KA  ZIN-^IB'E-KIS.) 

Teinture  de  Gingembre,  Fr.;  Ingwertinktur,  G. 

'•  Ginger,  in  No.  40  powder,  twenty  parts  [or  five  and  a  half  ounces  av.]  ;  Alcohol, 
a  sufficient  quantity ^  To  make  one  hundred  parts  [or  two  pints].  Moisten  the  Gin- 
ger with  ^ve^^ar^s  [or  one  and  a  half  fluidounces]  of  Alcohol,  and  macerate  for  twenty- 
four  hours ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Alco- 
hol upon  it,  until  one  hundred  parts  [or  two  pints]  of  Tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  prepares  this  Tincture  from  two  and  a  half  avoirdu- 
pois ounces  of  Ginger,  in  coarse  powder,  and  07ie  Imperial  pint  of  Rectified  Spirit, 
in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page 
1437.) 

The  strength  of  this  tincture  has  been  reduced  one-third  to  bring  it  into  the  20 
per  cent,  class  ;  this  is  not  a  disadvantage,  however,  in  view  of  the  introduction  of 
the  fluid  extract,  and  the  dose  is  not  now  inconveniently  large. 

The  tincture  of  the  British  Pharmacopoeia,  though  more  than  twice  as  strong  as 
was  that  of  the  London  and  Edinburgh  Colleges,  is  still  too  weak  in  the  proportion 
of  ginger.  In  consequence  of  the  mucilaginous  matter  contained  in  ginger,  the 
tincture  made  with  diluted  alcohol  or  proof  spirit  is  apt  to  be  turbid.  Alcohol  or 
rectified  spirit  is,  therefore,  properly  preferred.  OfiGcinal  Jamaica  ginger  only 
should  be  used ;  for,  whilst  a  darker  colored  preparation  is  made  when  the  inferior 
varieties  are  substituted,  the  apparent  increase  in  strength  is  due  to  coloring  matter 
and  not  to  the  presence  of  a  larger  amount  of  volatile  oil  or  resin. 

The  tincture  of  ginger  is  a  useful  carminative,  and  may  often  be  beneficially  added 
to  tonic  and  purgative  infusions  or  mixtures,  in  debilitated  states  of  the  alimentary 
canal.  The  dose  is  from  eight  to  forty  minims  (0-5-2-5  C.c).  It  is  in  this  coun- 
try largely  used  for  the  preparation  of  a  syrup  of  ginger,  for  which  purpose,  how- 
ever, the  fluid  extract  is  ofiicinal,  and  is  better  even  than  the  strong  tincture  of  the 
U.  S.  Pharmacopoeia. 

Off.  Prep.  Trochisci  Zingiberis,  U.  S. 

TINCTURA  ZINGIBERIS  FORTIOR.  Br.     Strmg  Tincture  of 
Ginger.     Essence  of  Ginger. 

(TINC-TU'KA  ZIN-9iB'E-BIS  FOB'TI-OR.) 

"  Take  of  Ginger,  in  fine  powder,  ten  ounces  [avoirdupois]  ;  Rectified  Spirit  a 
sufficiency.  Pack  the  Ginger  tightly  in  a  percolator,  and  pour  over  it  carefully  half 
a  pint  [Imperial  measure]  of  the  Spirit.  At  the  expiration  of  two  hours  add  more 
Spirit,  and  let  it  percolate  slowly  until  one  pint  [Imp.  meas.]  has  been  collected."  Br. 

This  is  a  new  officinal  of  the  Br.  Pharmacopoeia.  The  strengths  of  the  three  tinc- 
tures, the  English,  the  American,  and  the  strong  English,  are  respectively  1  to  8, 1 
to  6,  1  to  2.  The  dose  is  from  five  to  twenty  minims  (0-3-1-25  C.c).  It  is,  how- 
ever, chiefly  used  in  the  preparation  of  the  Syrup. 

Off.  Prep.  Syrupus  Zingiberis,  Br. 

TRAGACANTHA.  U.S.,  Br.     Tragacanth. 

(TKAO-A-CAN'THA.) 

"  A  gummy  exudation  from  Astragalus  gummifer,  Labillardifere,  and  from  other 
species  of  Astragalus,  (Aa^  Or<^?.  Leguminosas,  Papilionaceas.)"  U.S.  "A  gummy 
exudation  from  the  stems  of  Astragalus  verus,  Olivier,  Voy.  D.  C.;  Nees,  Plant.  Med., 
plate  239  ;  and  possibly  other  species.     Collected  in  Asia  Minor."  Br. 

Qumuii  Tragaeantha;  Gomme  Adraganthe,  Fr.;  Tragant,  Traganth,  0.;  Dragante,  It.;  Gomo 
Tragacanto,  Sp. 

Gen.  Gh.  Legume  two-celled,  more  or  less  gibbous,  with  the  lower  suture  turned 
inwards.      Carina  blunt.   London's  Encyc.  of  Plants. 

Numerous  species  belonging  to  this  genus  yield  a  gummy  matter  having  the  prop- 
erties of  tragacanth.  The  drug  known  in  commerce  by  that  name  was  at  first  errone- 
ously supposed  to  be  obtained  from  A.  tragaeantha  of  Linnseus  (A.  Massiliensis  of 
Lamarck),  which  grows  in  the  south  of  Europe  and  north  of  Africa,  and  is  now  said 
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to  yield  no  gnm.  It  was  afterwards  ascribed,  on  the  authority  of  Toumefort,  to  a 
species  (^A.  Creticus  of  Lamarck)  which  grows  in  Crete  and  Ionia,  and  on  that  of 
Olivier,  to  A.  verm,  which  inhabits  Asia  Minor,  Armenia,  and  Northern  Persia. 
Labillardi^re  described  a  species  by  the  name  of  ^4.  giimmifer,  which  he  found  grow- 
ing on  Mount  Libanus  in  Syria,  and  from  which  tragacanth  exudes,  though  not  that 
of  commerce.  Sieber  denies  that  any  one  of  these  species  yields  the  oflBcinal  traga- 
canth, which  he  ascribes  to  ^4.  arislatus,  growing  in  Anatolia,  especially  upon  Mount 
Ida,  where  the  gum  is  most  abundantly  collected.  This  plant,  however,  is  not  the  A. 
aristatus  of  .Villars,  which,  according  to  Sibthorp,  furnishes  tragacanth  in  Greece. 
{MercU  and  De  Lens.)  Professor  Lindley  received  two  specimens  of  plants,  said  to 
be  those  which  furnish  tragacanth  in  Turkestan,  one  of  which  proved  to  be  A.  gum- 
mSfer  of  Labillardiere,  which  was  said  to  yield  a  white  variety,  and  the  other  a  new 
species,  which  he  called  A.  strobiii/erus,  and  which  was  said  to  yield  a  red  and  infe- 
rior product.  The  fact  seems  to  he,  that  the  commercial  drug  is  collected  from  va- 
rious sources  ;  and  it  is  affirmed  that  all  the  species  of  Astragalus  with  thorny  petioles 
are  capable  of  producing  it.  These  form  a  natural  group,  and  so  closely  resemble 
one  another  that  botanists  have  found  some  difficulty  in  distinguishing  them.  They 
are  very  abundant  on  the  mountains  of  Asia  Minor,  and,  according  to  information 
received  by  M.  J.  Leon  Soubeiran  from  M.  Balansa,  a  scientific  traveller  who  de- 
rived his  knowledge  from  personal  observation,  the  gum-producing  species  are  closely 
analogous  to  the  ^4.  Creticns  of  Lamarck.  It  is  in  the  chain  of  Anti-Taurus 
that  the  gum  is  chiefly  collected.  Transverse  incisions  are  made,  near  the  base  of 
the  stem,  into  the  medullary  part,  which  alone  yields  juice.  This  exudes  very 
slowly,  flowing  at  night,  and  ceasing  during  the  day;  and  two  weeks  usually  elapse 
before  the  pieces  are  large  enough  for  collection.  The  shape  of  the  pieces  is  in- 
fluenced by  the  rapidity  of  the  exudation,  and  the  lines  on  their  surface  indicate  the 
daily  concretion.  (Jonrn.  de  Fhami.,  Feb.  1856,  p.  117,  and  Feb.  1857,  p.  149.)* 
Properties.  Tragacanth  is  either  in  flaky,  leaf-like  pieces,  irregularly  oblong  or 
roundish,  or  in  tortuous  vermicular  filaments,  rounded  or  flattened,  rolled  up  or  ex- 
tended, of  a  whitish,  yellowish  white,  or  slightly  reddish  color,  marked  by  parallel 
lines  or  ridges,  somewhat  translucent,  and  resembling  horn  in  appearance.  It  is 
hard  and  more  or  less  fragile,  but  difficult  of  pulverization,  unless  exposed  to 
a  freezing  temperature,  or  thoroughly  dried,  and  powdered  in  a  heated  mortar. 
Tragacanth  has  no  smell,  and  very  little  taste.  Its  sp.  gr.  is  1-H84.  Intro- 
duced into  water,  it  absorbs  a  certain  proportion  of  that  liquid,  swells  very  much, 
and  forms  a  soft  adhesive  paste,  but  does  not  dissolve.  If  agitated  with  an  addi- 
tional quantity  of  water,  this  paste  forms  a  uniform  mixture ;  but  in  the  course  of 
one  or  two  days  the  greater  part  separates,  and  is  deposited,  leaving  a  portion  dis- 
solved in  the  supernatant  fluid.  The  gelatinous  mass  is  tinged  blue  by  test-solu- 
tion of  iodine,  and  the  fluid  portion  is  not  precipitated  on  the  addition  of  alco- 
hol. Tragacanth  is  wholly  insoluble  in  alcohol.  It  appears  to  be  composed  of  two 
different  constituents,  one  soluble  in  water  and  resembling  gum  arable,  the  other 
swelling  in  water,  but  not  dissolving.  The  former  is  said  to  differ  from  gum  arable 
in  affording  no  precipitate  with  silicate  of  potassium  or  ferric  chloride.  The  latter, 
which,  according  to  Bucholz.  constitutes  43  per  cent,  of  tragacanth,  is  ranked  by 
some  among  the  peculiar  proximate  principles,  with  the  title  of  tragacanthin.  It  is 
probably  identical  with  bassorin.'\    It  has  the  property  of  becoming  blue  with  iodine, 

*  In  California,  poisoning  of  domestic  animals  by  a  species  of  Astragalus  is  asserted  to  occur ;  but 
in  a  series  of  careful  experiments  in  the  laboratories  of  the  medical  department  of  the  University 
of  Pennsylvania  it  was  determined  that  specimens  of  the  so-caIle<l  *'  loco  plants,"  sent  from  infected 
districts,  belonging  to  the  genua  Astragalus,  although  the  species  could  not  be  determined,  were  not 
toxic;  the  symptoms  described  may  possibly  be  due  to  indigestion,  but  it  is  probable  that  gome 
plant  other  than  an  Astragalus  is  the  cause.  (See  article  on  Loco  Plaiiti  in  Part  II.) 

f  Batgon'u  is  insoluble  in  water,  alcohol,  and  ether,  but  softens  and  swells  up  in  hot  or  cold  water. 
Diluted  nitric  and  hydrochloric  acids,  with  the  aid  of  beat,  dissolve  it  almost  entirely.  The  acidu- 
lous solution,  concentrated  by  evaporation,  and  treated  with  alcohol,  lets  fall  a  flocculent  precipitate 
which  has  all  the  characters  of  pure  gum,  into  which  the  bassorin  appears  to  have  been  converted 
by  the  action  of  the  acid.  This  does  not,  however,  constitute  more  than  a  tenth  part  of  the  basso- 
rin dissolved.  By  gradually  evaporating  the  alcoholic  acidulous  solution,  a  thick,  bitterish  liquid 
is  obtained,  which  exhales  a  strong  odor  of  ammonia  when  treated  with  pot.assa.  Strong  nitrie 
acid  coarerts  bassorin  into  mucic  and  oxalic  acids ;  and,  treated  with  sulphuric  acid,  it  yields  s 
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which  is  not  the  ease  with  bassorin  ;  but  this  property  is  ascribed  to  the  presence  of 
a  small  quantity  of  insoluble  starch.  According  to  M.  Guerin,  100  parts  of  traga- 
canth  contain  53-3  parts  of  arabin  or  pure  gum,  33-1  of  bassorin  and  insoluble  starch, 
and  11-1  of  water,  and  yield  when  burned  2*5  parts  of  ashes.  To  separate  the  soluble 
from  the  insoluble  part,  requires  agitation,  with  separate  portions  of  water ;  the  solu- 
tions are  to  be  decanted  and  filtered,  and  the  process  is  to  be  continued  till  water  ceases 
to  dissolve  anything.  According  to  Giraud  (^Archiv.  de  Pharm.,  Dec.  1877 ;  A. ./.  P., 
1878,  p.  127),  tragacanth  does  not  contain  arabin,  but  the  principal  constituent  is  a 
pectinous  principle,  which  is  apparently  identical  with  Fremy's  pectose,  and  has 
the  following  average  composition:  60  parts  of  pectinous  principle,  8  to  10  parts  of 
soluble  gum,  3  of  cellulose,  2  or  3  of  starch,  3  of  mineral  constituents,  and  20  of 
water.  Examined  by  Dr.  Kiitzing,  by  means  of  the  microscope,  tragacanth  was 
found  to  consist  of  organized  cells.  (See  A.  J.  P.,  xxv.  37.)  In  conformity  with 
this  statement  is  the  remarkable  fact,  discovered  by  Hugo  von  Mohl,  and  confirmed 
by  Wigand,  that  tragacanth  is  not  a  secretion  of  the  plant,  but  the  result  of  the 
transformation  of  the  cells  of  the  pith,  and  those  of  the  medullary  rays  which 
traverse  the  ligneous  part  of  the  stem  and  older  branches.  {Ibid.,  xxxi.  243.) 

It  is  stated  by  Mr.  S.  H.  Malta.ss  that  tragacanth  is  adulterated,  in  the  Levant, 
with  worthless  gums  brought  from  Armenia  and  Caramania,  which,  as  they  are  origi- 
nally of  a  dark  color,  and  destitute  of  the  flaky  form  of  the  genuine  gum,  are  broken 
into  small  fragments,  and  whitened  by  means  of  carbonate  of  lead,  before  being  mixed 
with  the  tragacanth.  Mr.  Hanbury  states,  in  confirmation  of  this,  that  he  has 
detected  lead  in  the  small  tragacanth  imported  into  London.  (P.  J.  Tr.,  xv.  20.) 

Medical  Properties  and  tlses.  Tragacanth  is  demulcent,  but,  on  account  of  its 
difficult  solubility,  is  not  often  given  internally.  The  great  viscidity  which  it  im- 
parts to  water  renders  it  useful  for  the  suspension  of  heavy  insoluble  powders;  and 
it  is  also  employed  in  pharmacy  to  impart  consistence  to  troches,  for  which  it  answers 
better  than  gum  arable. 

Off.  Prep.  Confectio  Opii,  .Br.;  Mucilago  Tragacanthae ;  Pulvis  Opii  Compositus, 
Br.;  Pulvis  Tragacanthae  Compositus,  Br.;  Trochisci  Acidi  Tannici,  tj.  S.;  Trochisei 
Ipecacuanhas,  U.  S.;  Trochisci  Potassii  Chloratis,  U.  S.;  Trochisci  Santonici,  U.  S.; 
Trochisci  Zingiberis,  If.  S. 

TRITICUM.  U.S.     Tritimm.     [Coueh-grass:] 

(TKIT'I-CCM.) 

"  The  rhizome  of  Triticum  repens,  Linne  {Nat.  Ord.  Graminaceae),  gathered  In 
the  spring  and  deprived  of  the  rootlets."  U.  S. 

Ehizoina  Graminis,  P.G.;  Radix  Grauiinis,  Couch-grass,  Quick -grass.  Quitch,  Dog-grass; 
Chiendent,  Petit  Chiendent,  Fr.;  Queckenwurzel,  Grasswurzel,  G. 

Gen.  Oh.  Spikelets  three,  several  flowered,  single  at  each  joint,  and  placed  with 
the  side  against  the  rhachis.  Glumes  transverse  {i.e.,  right  and  left),  nearly  equal 
and  opposite,  herbaceous,  nerved.  Lower  palea  very  like  the  glumes,  convex  on 
the  back,  pointed  or  awned  from  the  tip ;  the  upper  flattened,  bristly  ciliate  on  the 
nerves,  free  or  adherent  to  the  groove  of  the  grain.    Stamens  three.    Grays  Manual. 

The  genus  Triticum  is  naturally  divided  into  two  groups, — one  composed  of  an- 
nual plants,  of  which  wheat  is  the  type,  and  the  other  of  perennials,  led  by  the 
officinal  species. 

T.  repens.  L.  This  grass,  originally  a  native  of  Europe,  now  abounds  'in  meadows 
and  cultivated  grounds  in  the  Northern  United  States,  where  it  is  often  very 
troublesome  as  a  weed.     It  is  specifically  characterized  by  its  creeping  rootstock, 

sweet  crystalline  substance  which  is  incapable  of  the  vinous  fermentation.  (Gnfrin.)  Vauquelin 
was  the  first  to  call  attention  to  this  principle,  upon  which  he  conferred  its  present  name,  from 
having  first  observed  it  in  the  Bassora.gum.  Bucholz  afterwards  discovered  the  same  or  a  closely 
analogous  principle  in  tragacanth ;  and  John,  a  principle  which  was  supposed  to  be  the  same,  in 
the  gum  of  the  cherry-tree.  Hence  it  has  sometimes  been  called  trngncanthin  and  cerasin.  M. 
Guerin,  however,  has  demonstrated  that  the  insoluble  principle  of  the  cherry  gum  is  essentially 
different  from  bassorin.  I3erzelius  considered  the  latter  as  belonging  to  the  class  of  substances 
which  he  associated  under  the  name  of  mucilage,  and  of  which  the  mucilages  of  flaxseed  and  quinco 
seed  are  examples.  (See  Linum.) 
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by  its  awns  being  absent  or  not  more  tban  half  the  length  of  the  flower,  and  by 
its  rough  flat  leaves. 

Properties.  Couch-grass  is  officinally  described  as  follows.  "  Very  long,  but, 
as  uiec  with  in  the  shops,  cut  into  sections  about  two-fifths  of  an  inch  (1  cm.)  long, 
and  about  one-twelfth  of  an  inch  (2  mm.)  thick ;  creeping,  smooth,  hollow  in  the 
centre,  straw-yellow,  inodorous,  and  of  a  sweet  taste."    U.  S. 

Medical  Properties.  Triticum  is  never  exhibited  for  the  purpose  of  affecting 
the  general  system,  but  for  its  influence  upon  the  genito-urinary  organs.  It  is  very 
much  used  by  some  surgeons  in  irritable  bladder,  and  also  in  cystitis.  It  is  one  of 
tlie  least  stimulant  of  the  remedies  of  its  class,  and  may  be  employed  very  freely. 
In  Europe  its  decoction  is  said  to  be  used  to  a  considerable  extent  as  a  diluent  and 
sligluly  nutritious  drink.  It  may  be  taken  ad  Ubitum,  or  the  fluid  extract  may  be 
given  in  doses  of  a  fluidrachm  (375  C.c.)  taken  every  3  hours  in  five  or  six  ounces 
of  water. 

Off.  Prep.  Extractum  Tritici  Fluidum,  U.  S. 

TEITURATIONES.  U.S.     Triturations. 

(TBIT-U-RA-TI-O'NEJ— trilr-yn-ri-ahf-O'nSa.) 

"  Triturations  are  to  be  prepared  by  the  following  formula :  Take  of  the  Sub- 
stance, ten  parts  ;  Sugar  of  Milk,  in  moderately  fine  powder,  ninety  parts.  To  make 
one  hundred  parts.  Weigh  the  Substance  and  Sugar  of  Milk,  separately ;  then 
place  the  Substance,  previously  reduced,  if  necessary,  to  a  moderately  fine  powder, 
into  a  mortar ;  add  about  an  eciual  bulk  of  Sugar  of  Milk,  mix  well  by  means  of  a 
spatula  and  triturate  them  thoroughly  together.  Add  fresh  portions  of  the  Sugar 
of  Milk,  from  time  to  time,  until  the  whole  is  added,  and  continue  the  trituration 
until  the  Substance  is  intimately  mixed  with  the  Sugar  of  Milk  and  finely  com- 
minuted."   U.  S. 

This  general  formula  has  been  introduced  into  the  Pharmacopoeia  in  order  that  a 
definite  and  uniform  method  be  authorized  of  making  a  class  of  powders  which  has 
come  into  use  in  various  sections  of  our  country.  Whilst  the  necessity  of  giving 
recognition  to  the  class  may  be  questioned  by  many,  the  importance  of  securing 
uniformity  in  composition  is  apparent. 

TRITURATIO  ELATERIXI.  U.  S.     Trituration  of  Elaterin. 

(TBiT-U-KA'TI-O  EL-A-TE-Bi'NI.) 

"  Elaterin,  ten  parts  ;  Sugar  of  Milk,  in  moderately  fine  powder,  ninety  parts. 
To  make  one  hundred  parts.     Mix  them  thoroughly  by  trituration."    U.  S. 

This  is  probably  the  best  representative  of  the  class  of  triturations  that  could 
be  selected  for  introduction  into  the  national  authority.  Elaterium  is  at  the  best 
a  substance  of  variable  quality,  whilst  the  crystalline  principle  is  a  definite 
product,  and  accurate  dosage  can  be  secured  more  efi^ectually  through  the  use  of 
this  trituration  than  by  the  employment  of  commercial  elaterium.  The  dose  is  one- 
half  to  five-eighths  of  a  grain  (0-03  to  0040  Gm.). 

TROCHISCI.     Troches. 

(TB<)-GHIS'Ci— tro-kia'si. ) 

•   Tabellae;  Loienges;  Tablettes,  Paitilles,  Fr..-  Pastillen,  Zeltchen,  G. 

Troches  or  lozenges  are  small,  dry,  solid  masses,  usually  of  a  flattened  shape,  con- 
sisting for  the  most  part  of  powders  incorporated  with  sugar  and  mucilage.  They 
are  designed  to  be  held  in  the  mouth,  and  dissolved  slowly  in  the  saliva,  and  are, 
therefore,  adapted  for  the  administration  of  those  medicines  only  which  do  not  re- 
quire to  be  given  in  large  quantities  and  are  destitute  of  any  very  disagreeable  flavor. 
They  were  formerly  much  more  used  and  more  skilfully  prepared  in  Europe  than  in 
this  country,  but  at  present  those  manufactured  here  are  fully  equal  to  the  imported 
lozenges.  Tragacanth,  from  the  greater  tenacity  of*  its  mucilage,  is  better  suited 
for  their  formation  than  gum  arable.  The  following  directions  for  preparing  them 
are  taken  from  the  Dictionnaire  des  Drogues.     A  mucilage  of  tragacanth  is  first 
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prepared  with  cold  water  and  strained.  With  this  the  powders,  including  sugar,  are 
thoroughly  mixed  by  rubbing  upon  a  marble  slab,  and  are  thus  formed  into  a  paste, 
which  is  spread  out  by  means  of  a  roller  upon  the  surface  of  the  marble,  previously 
powdered  over  with  a  mixture  of  sugar  and  starch.  The  thickness  of  the  mass  is 
rendered  uniform  by  a  frame  upon  which  the  ends  of  the  roller  rest.  The  upper 
surface  is  now  dusted  with  sugar  and  starch,  and  the  mass  is  divided  into  small  cakes 
by  means  of  a  punch.  These  cakes  are  placed  upon  paper,  and,  having  been  exposed 
to  the  air  for  twelve  hours,  are  carried  into  a  drying-room  moderately  heated.  When 
perfectly  dry,  they  are  thrown  upon  a  sieve  to  separate  the  sugar  and  starcb,  and  are 
then  enclosed  in  boxes.  Lozenges  may  be  prepared  from  almost  any  medicine  which 
it  is  advisable  to  administer  in  this  form.  The  following  general  formula  may  be 
found  useful.  Take  of  citric  acid,  in  powder,  a  drachm  ;  powdered  sugar  eight 
ounces  ;  oil  of  lemon  twelve  minims ;  mucilage  of  tragacanth  a  sufficient  quantity. 
Form  them  in  the  manner  above  directed  into  troches  of  twelve  grains  each.  Lozenges 
are  sometimes  made  by  saturating  blank  lozenges  with  aromatic  spirits.  Currant  paste 
or  jelly  has  come  into  use  of  late  years  largely  as  a  basis  for  troches.*   Lozenges  of 

*  Currant  Paste  Lozenges.  These  lozenges  have  been  largely  employed.  They  were  introduced 
by  Dr.  Morell  Mackenzie,  Senior  Physician  to  the  London  Hospital  for  Diseases  of  the  Throat,  and 
differ  from  ordinary  lozenges  in  the  use  as  a  basis  of  currant  paste  (or  jelly),  of  which  they  contain 
from  70  to  80  per  cent.;  this  may  usually  be  obtained  from  wholesale  confectioners  or  grocers. 

Trochisci  Acidi  lienznici.  Benzoic  Acid,  in  powder,  175  grains;  Tragacanth,  in  powder,  70 
grains;  Refined  Sugar,  in  powder,  280  grains;  Red  Currant  Paste,  as  much  as  is  sutiioient.  Mix 
the  dry  ingredients,  then  add  the  Red  Currant  Paste  until  the  whole  mass  weighs  1  pound ;  divide 
into  .350  lozenges  of  20  grains  each,  and  dry  them  in  a  hot-air  chamber  at  a  moderate  heat.  Each 
lozenge  contains  about  one-half  grain  of  Benzoic  Acid,  and  is  marked  B.  A.  Dose,  one  lozenge 
every  four  hours.  If  used  as  a  "  voice  lozenge,"  one  should  be  taken  a  quarter  of  an  hour  before 
using  tlie  voice. 

Troc/iisci  Acidi  Carholiei.  Pure  Carbolic  Acid,  350  grains;  Gum  Acacia,  in  powder,  220  grains; 
Refined  Sugar,  in  powder,  5468  grains  (12i  ounces) ;  Mucilage  of  Gum  Acacia,  1  ounce  ;  Distilled 
Water,  as  much  as  is  sutiioient.  Mix  the  Carbolic  Acid  with  the  powders,  add  the  Mucilage  and 
Water  to  form  a  mass  weighing  1  pound,  and  divide  into  350  lozenges  and  dry  them  in  a  liot-air 
chamber  at  a  moderate  heat.  Each  lozenge  contains  about  one  grain  of  Carbolic  Acid,  and  is 
marked  C.  A.     Dose,  one  lozenge  four  or  five  times  daily.     Use,  antiseptic  and  stimulant. 

Trochisd  Acidi  Tannic!.  Tannic  Acid,  in  powder,  525  grains;  Tragacanth,  in  powder,  70 
grains;  Refined  Sugar,  in  powder,  280  grains  ;  Black  Currant  Paste,  as  much  as  is  sufficient.  Pre- 
pare and  divide  into  350  lozenges.  (See  Trochisd  Acidi  Bcnzolci.)  Each  lozenge  contains  li  grains 
of  Tannic  Acid,  ami  is  marked  T.     Dose,  oneiozenge  every  three  or  four  hours. 

Trochisd  Aconiti.  Tincture  of  Aconite  (B.  P.),  175  minims  ;  Tragacanth,  in  powder,  70  grains; 
Refined  Sugii.r,  in  powder,  280  grains  ;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (See  Trochisd  Acidi  lienzoici.)  Each  lozenge  contains  the  equivalent  of 
half  a  minim  of  Tincture  of  Aconite,  B.  P.  (or  quarter  of  a  minim,  U.  S.  P.),  and  is  marked  A.  C. 
Dose,  one  lozenge  every  half-hour  or  hour.     Use,  in  tonsillitis  and  febrile  affections  of  the  throat. 

Trochisd  Ainmonii  Ohloridi.  Chloride  of  Ammonium,  in  powder,  700  grains;  Tragacanth,  in 
powder,  140  grains;  Refined  Sugar,  in  powder,  280  grains;  Black  Currant  Paste,  as  much  as  is 
sufficient.  Prepare  and  divide  into  350  lozenges.  (See  Trochisd  Acidi  Benzoici.)  Each  lozenge  con- 
tains about  2  grains  of  Chloride  of  Ammonium,  and  is  marked  M.  A.  Dose,  one  lozenge  every 
three  hours. 

Trochisd  Altheem.  Powdered  decorticated  Marsh-Mallow  Root,  400  grains ;  Refined  Sugar,  in 
powder,  J  pound;  Gum  Acacia,  in  powder,  i  pound;  Orange  Flower  Water  and  White  of  Egg,  as 
much  as  is  sufficient  to  make  into  350  soft  lozenges.  Macerate  the  Marsh-Mallow  Root  in  a  suffi- 
cient quantity  of  Orange  Flower  Water  for  12  hours,  stimin,  then  add  the  Gum  Acacia  and  Sugar; 
dissolve  and  evaporate  to  the  consistence  of  honey  with  constant  stirring  ;  add  gradually  the  White 
of  Egg  beaten  up  with  more  Orange  Flower  Water.  Evaporate  with  stirring  till  the  paste  will  not 
adhere  to  the  hand  ;  then  divide  into  lozenges.  Dose,  one  lozenge  every  half-hour  or  hour.  Use, 
emollient.  Valuable  after  excision  of  tonsils  or  uvula. 

Trochisd  Borucis.  Borax,  in  powder,  1050  grains;  Tragacanth,  in  powder,  140  grains;  Refined 
Sugar,  in  powder,  280  grains;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and  divide 
into  350  lozenges.  (See  I'rochisci  Acidi  lienzoici.)  Each  lozenge  contains  3  grains  of  Borax,  and  is 
marked  B.  0.     Dose,  one  lozenge  every  three  or  four  hours. 

Trochisd  Oat.echii.  Pale  Catechu,  700  grains  ;  Tragacanth,  in  powder,  70  grains  ;  Refined  Sugar, 
in  powder,  280  grains;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and  divide  into  350 
lozenges.  (See  Trochisd  Acidi  Benzoici.)  Each  lozenge  contains  2  grains  of  Catechu,  and  is  marked 
C.  T.     Dose,  one  lozenge  every  three  hours.     Use,  astringent,  but  less  powerful  than  the  Tannin. 

Trochisd  Cubehve..  Cubebs,  in  powder,  200  grains  ;  Extract  of  Liquorice,  1225  grains  ;  Traga- 
canth, in  powder,  70  grains  ;  Refined  Sugar,  200  grains  ;  Black  Currant  Paste,  as  much  as  is  suffi- 
cient. Prepare  and  divide  into  350  lozenges.  {See  Trochisd  Acidi  Benzoici.)  Each  lozenge  contains 
about  one-half  grain  of  Cubebs,  and"  is  marked  C.  B.  Dose,  one  lozenge  every  three  or  four  hours. 
Use,  very  serviceable  in  diminishing  excessive  secretion  of  mucus  from  pharynx,  larynx,  or  trachea. 
These  lozenges  closely  resemble  the  Brown's  Bronchial  Troches,  but  Black  Currant  Paste  is  em- 
ployed, and  less  gum  and  sugar. 
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a  cylindrical  shape  are  largely  used,  having  a  basis  of  liquorice,  gum,  and  sugar, 
and  the  manufacture  of  these  is  now  an  important  industry.  Franklin  C.  Hill  de- 
vised an  improved  machine  for  making  Liquorice  and  Wistar's  lozenges.  (See  ^-1. 
J.  P.,  1874,  p.  401.)  For  Slocum's  and  Harrison's  improved  forms  of  lozenge  boards, 
rollers,  etc.,  see  A.  J.  R,  1879,  p.  589  ;  1880,  p.  255.  Mr.  A.  D.  Marcy  has  figured 
an  instrument  for  shaping  troches  in  ^V.  R.,  Feb.  1882. 

The  troches,  formerly  officinal,  which  are  omitted  in  the  present  Pharmacopfleias, 
are  those  of  Tartaric  Acid,  Gum  Arabic,  Lactucarium,  and  Liquorice,  all  of  the 
late  Ed.  Pharmacopoeia,  and  Trochisci  Satitonini  of  the  U.  S.  Pharmacopoeia.  The 
following  have  been  added  to  the  list  in  the  U.  S.  Pharmacopoeia,  those  of  CIdoride 
of  Ammonium,  Catechu,  Krameria,  and  Santoninate  of  Soda. 

TKOCHISCI  ACIDI   TAXNICI.  U.S.,  Br.     Troches  of  Tannic  Acid. 

Tannin  Lozenges. 

(TRO-GHIS'Ci  l(,''l-Di  TiX'NI-Ci.) 
Pastilles  de  Tannin,  Fr.;  Tanninpastillen,  G. 

"  Tannic  Acid,  one  hundred  grains  (6-50  Gm.)  ;  Sugar,  in  fine  powder,  f/ne  thou- 
sand  grains  (65-00  Gm.)  ;  Tragacanth,  in  fine  powder,  ticenty-five  grains  (160 
Gm  )  ;  Orange  Flower  W  ater,  a  sufficient  quantity,  To  make  one  hundred  troches. 
Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then,  with  Orange 
Flower  Water,  form  a  mass,  to  be  divided  into  one  hundred  troches.'^  If.  S. 

TrochUci  Gnaiaci.  Guaiacum  Resin,  in  powder,  700  grains  ;  Tragacanth,  in  powder,  70  grains; 
Refined  Sugar,  in  powder,  2S0  grains;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (kSee  TruchUci  Aeidi  Bemoici.)  Each  lozenge  contains  2  grains  of  Guai- 
acum, and  is  marked  G.  Dose,  one  lozenge  every  two  hours  in  acute  infliimmation  ;  three  times  a 
day  in  chronic  affections.  Use,  a  specific  for  arresting  crescent  inflammation  of  the  tonsils,  and 
useful  both  in  acute  and  subacute  inflammation  of  the  pharynx,  and  in  acute  follicular  disease  of 
the  tonsils,  etc. 

Trochisci  Kino.  Kino,  in  powder,  700  grains  ;  Tragacanth,  in  powder,  70  grains  :  Refined  Sugar, 
in  powder,  2S0  grains;  BlackiCurrant  Paste,  as  much  as  is  sufficient.  Prepare  and  divide  into  350 
lozenges.  (See  Trochisci  Aeidi  lienzoiei.)  Each  lozenge  contains  2  grains  of  Kino,  and  is  marked 
K.  Dose,  one  lozenge  every  three  or  four  hours.  Use,  astringent ;  rather  less  powerful  thaa 
Rhatany. 

Trochisci  Krnmerix.  Extract  of  Rhatany,  in  powder,  1050  grains;  Tragacanth,  in  powder.  70 
grains;  Refined  Sugar,  in  powder,  280  grains  ;  Red  Currant  Paste,  3,3  much  as  is  sufficient.  Mix 
and  divide  into  350  lozenges.  (See  Trochisci  Aeidi  Bettzoiei.)  Each  lozenge  contains  3  grains  of  Ex- 
tract of  Rhatany,  and  is  marked  R.  Dose,  one  lozenge  every  three  or  four  hours.  Vse,  a  very 
useful  astringent.  Rhatany  does  not  disagree  with  the  stomach,  as  is  often  the  case  with  Tannic 
Acid,  nor  does  it  cause  cmstipation  to  the  same  extent  as  Kino  and  Catechu. 

Trochisci  Loctuese.  Extract  of  Lettuce  350  grains  :  Tragacanth,  in  powder,  100  grains  ;  Refined 
Bugar,  in  powder,  280  grains  ;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and  divide 
into  350  lozenges.  (See  Trochisci  Aeidi  Brnzoici.)  Each  lozenge  contains  1  grain  of  Extract  of  Let- 
tuce, and  is  marked  L.     Dose,  one  lozenge  every  hour  or  two.    Use,  soothing  and  mildly  sedative. 

Trochisci  Potassie  Chforatis.  Chlorate  of  Potash,  in  powder,  1050  grains  ;  Tragacanth,  in  pow- 
der, 140  grains;  Refined  Sugar,  in  powder,  280  grains ;  Black  Currant  Paste,  sufficient.  Prepare 
and  divide  into  350  lozenges.  (See  Trochisci  Aeidi  Bemoici.)  Each  lozenge  contains  3  grains  of 
Chlorate  of  Potash,  and  is  marked  P.  Dose,  one  lozenge  every  three  or  four  hours.  Use,  stimu- 
lant and  antiseptic.     Useful  in  thrush  and  aphthous  ulceration. 

Trochisci  Potcissse  Citrntis.  Citnite  of  Potash,  in  powder,  ICoO  grains  ;  Tragacanth,  in  powder, 
140  grains;  Refined  Sugar,  in  powder,  280  grains:  Red  Currant  Paste,  as  much  as  is  sufficient. 
Prepare  nnd  divide  into  350  lozenges.  (See  Trochisci  Aeidi  Benzoiei.)  Each  lozenge  contains  3 
grains  of  Citrate  of  Potash,  and  is  marked  C.  P.  Dose,  one  lozenge  every  three  or  four  hours.  Use, 
topical  sialogogue. 

Trochisci  Potasses  Tartratis  Aeidie.  Acid  Tartrate  of  Potash,  1050  grains  ;  Tragacanth,  in  pow- 
der, 140  grains;  Refined  Sugar,  in  powder,  280  grains;  Red  Curnint  Paste,  as  much  as  is  sufficient. 
Prepare  and  divide  into  350  lozenges.  (See  Trochisci  Aeidi  Benzoiel.)  Each  lozenge  contains  3 
grains  of  .Acid  Tartrate  of  Potash,  and  is  marked  T.  P.  Dose,  one  lozenge  every  two  or  three 
hours.     Use,  topical  sialogogue. 

Trochisci  Pyrethri.  Pellitory  Root,  in  powder,  350  grains;  Tragacanth,  in  powder,  70  grains; 
Refined  Sugar,  in  powder,  280  grains;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (See  Trochisci  Aeidi  Benzoiei.)  Each  lozenge  contains  1  grain  of  Pellitory, 
and  is  marked  P.  Y.  Dose,  one  lozenge  every  two  or  three  hours.  Use,  a  rery  valuable  sialo- 
gogue. 

Trochisci  Sedativi.  Extract  of  Opium,  in  powder,  35  grains ;  Tragacanth,  in  powder,  100  grains ; 
Refined  Suiar,  in  powder,  280  grains ;  Black  Currant  Paste,  as  much  as  is  sufficient.  Prepare  and 
divide  into  350  lozenges.  (See  Trochisci  Aeidi  Bemoici.)  Each  lozenge  contains  one-tenth  grain  of 
Extract  of  Opium,  and  is  marked  S.  Dose,  one  lozenge  every  three  or  four  hours.  Use,  sedative, 
for  irritative  coughs  and  painful  conditions  of  the  pharynx,  (From  the  Pharmacopoeia  of  the  Hos- 
pital for  the  Diseases  of  the  Throat,  4th  ed.,  1831.) 
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"  Take  of  Tannic  Acid  three  hundred  and  sixty  grains  ;  Tincture  of  Tolu  half  a 
Jluidoxmce;  Refined  Sugar,  in  powder,  twenty  five  ounces  [avoirdupois]  ;  Gum  Acacia, 
in  powder,  one  ounce  [avoird.]  ;  Mucilage  of  Gum  Acacia  two  Jluidounces  ;  Distilled 
Water  one  Jiuidounce.  Dissolve  the  Tannic  Acid  in  the  Water,  add  first  the  Tinc- 
ture of  Tolu,  previously  mixed  with  the  mucilage,  then  the  Gum  and  the  Sugar,  also 
previously  well  mixed.  Form  the  whole  into  a  proper  mass  ;  divide  it  into  720 
lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat.  Each  lozenge 
contains  half  a  grain  of  Tannic  Acid."   Br. 

These  are  useful  in  relaxation  of  the  uvula,  and  chronic  inflammation  of  the 
fauces,  being  held  in  the  mouth  and  allowed  slowJy  to  dissolve.  Each  U.  S.  troche 
contains  one  grain  (0*065  Gm.)  of  the  acid. 

TROCHISCI  AMMONII  CHLORIDI.  U.S.    Troches  of  Chloride  of 

Ammonium. 

_     • 

(TRO-CHIS'Ci  AM-MO'Nl-I  CHLO'RI-DI.) 
Pastilles  de  Chlorure  d'Ammonium,  Fr.;  Chlorammoniunipastillen,  G.  . 

*'  Chloride  of  Ammonium,  in  fine  powder,  two  hundred  grains  (13-00  Gra.)  ; 
Sugar,  in  fine  powder,  one  thousa-^d grains  (65-00  Gm.)  ;  Tragacanth,  in  fine  powder, 
twenty-five  grains  (1-60  Gm.)  ;  Syrup  of  Tolu,  a  sufficient  quantity,  To  make  one 
hundred  troches.  Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then, 
with  Syrup  of  Tolu,  form  a  mass,  to  be  divided  into  one  hundred  troches.''  U.  S. 

These  troches  are  largely  used  in  congested  conditions  of  the  pharynx  and  larynx. 

TROCHISCI  BISMUTHI.  Br.     Bismuth  Lozenges.     Troches  of 

Bismuth. 

(TRO-CHIS'Ci  BIS-MU'TnT.) 
Pastilles  de  Sous-nitrate  de  Bismuth,  Fr.;  Wismuthpastillen,  G. 

"  Take  of  Subnitrate  of  Bismuth  foio'teen  hundred  and  forty  grains  ;  Carbonate  of 
Magnesia  four  ounces  [avoirdupois]  ;  Precipitated  Carbonate  of  Lime  six  ounces 
[avoird.]  ;  Refined  '^n^i^dLt  twenty-nine  ounces  [avoird.]  ;  Gum  Acacia,  in  powder,  one 
ounce  [avoird.]  ;  Mucilage  of  Gum  Acacia  two  fluidounces  ;  Rose  Water  a  sufficiency. 
Mix  the  dry  ingredients,  then  add  the  Mucilage,  and  form  the  whole  into  a  proper 
mass  with  Rose  Water.  Divide  the  mass  into  720  lozenges,  and  dry  these  in  a  hot- 
air  chamber  with  a  moderate  heat.  Each  lozenge  contains  two  grains  of  Subnitrate 
of  Bismuth."  Br. 

These  may  be  used  to  obtain  the  effects  of  subnitrate  of  bismuth  on  the  stomach,  as 
well  as  of  the  carbonates  of  magnesium  and  of  calcium  as  an  antacid ;  two  or  more 
being  administered  for  a  dose.  They  may  also  be  found  useful  in  chronic  inflamma- 
tion of  the  throat  and  oesophagus,  by  giving  the  mucous  membrane  a  coating  as  the 
insoluble  ingredients  pass. 

TROCHISCI  CATECHU.  U.S.,  Br.     Troches  of  Catechu.     Catechu 

Lozenges. 

(TRO-CHlS'Ci  CAT'E-CHU.) 
Tabellae  cum  Catechu,  F.P.;  Pastilles  de  Cachou,  Fr.,-  Katechupastillen,  G. 

"  Catechu,  in  fine  powder,  one  hundred  grains  (6-50  Gm.)  ;  Sugar,  in  fine  powder, 
one  thousand  grains  (65-00  Gm.)  ;  Tragacanth,  in  fine  powder,  twenty-five  grains 
(1-60  Gm.)  ;  Orange  Flower  Water,  a  sufficient  quantify,  To  make  07ic  hundred 
troches.  Rub  the  powders  together  until  they  are  thoroyghly  mixed ;  then,  with 
Orange  Flower  Water,  form  a  mass,  to  be  divided  into  one  hundred  troches.''  U.  S. 

"  Take  of  Pale  Catechu  [Gambir],  in  powder,  seven  hundred  and  twenty  grains  ; 
Refined  Sugar,  in  powder,  twenty-five  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder, 
one  ounce  [avoird.]  ;  Mucilage  of  Gum  Acacia  two  fluidounces  ;  Distilled  Water  a 
sufficiency.  Mix  the  Catechu,  Sugar,  and  Gum,  and  add  the  Mucilage  and  Water 
to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber 
with  a  moderate  heat."  Br. 

Those,  like  the  troches  of  tannic  acid,  are  useful  in  prolapsus  of  the  uvula,  and 
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other  forms  of  relaxation  of  the  fauces  ;  and  may  also  be  used,  in  the  number  of  three 
or  more  at  a  dose,  to  obtain  the  effects  of  catechu  on  the  priniae  viae  and  on  the 
system.     Each  troche  contains  one  grain  (0-065  Gm.)  of  catechu. 

TROCHISCI  CRET^.  CT:  5'.     Troches  of  Chalk.       . 

(TBCHSHlS'Ci  CBK'TiE.) 

Pastilles  de  Craie  prepar6e,  Fr.;  Ereidepastillen,  G. 

''  Prepared  Chalk,  fuur  hundred  grains  (2(500  6m.)  ;  Acacia,  in  fine  powder,  one 
hundred  grains  (6  50  Gm.)  ;  Nutmeg,  in  fine  powder. /?/?«<*«  grains  (1-00  Gm.) ; 
Sutiur,  in  tine  powder,  six  hundred  grains  (39-00  Giu.),  To  make  one  hundred 
troches.  Rub  them  together  until  they  are  thoroughly  mixed ;  then,  with  water, 
form  a  mass,  to  be  divided  into  one  hundred  troches."  U.  S. 

These  contain  each  four  grains  (0-26  Gm.)  of  chalk,  and  are  used  as  a  gentle, 
astringent  antacid  in  diarrhoea.    ' 

TROCHISCI  CUBEBJE.  U.S.     TrocJies  of  Cuheb. 

(TK«>-CHTs'Ci  CC-BE'Bi.) 
Pastilles  de  Cubebe,  Fr.;  Kubebenpastillen,  G. 

'•  Oleoresin  of  Cuheh,  Ji/t^  grains  (3-25  Gm.)  ;  Oil  of  Sassafras,  ^//f en  grains 
(1-00  Gm.) ;  Extract  of  Glycyrrhiza,  in  fine  powder,  /our  hundred  grains  (26-00 
Gm.) ;  Acacia,  in  fine  powder,  tu-o  hundred  grains  (13-00  Gm.)  ;  Syrup  of  Tolu,  a 
sufficient  quantity.  To  make  one  hundred  troches.  Rub  the  powders  together  until 
they  are  thoroughly  mixed  ;  then  add  the  Oleoresin  and  Oil,  and  incorporate  them 
with  the  mixture.  Lastly,  with  Syrup  of  Tolu,  form  a  mass,  to  be  divided  into  one 
hundred  troches.^'  U.  S.  * 

Each  lozenge  contains  half  a  grain  (0*06  C.c.)  of  the  oleoresin  of  cnbeb,  being 
about  half  the  strength  of  the  troche  of  1870.  The  preparation  is  intended  chiefly  for 
effect  upon  the  fauces  and  other  parts  of  the  upper  alimentary  passages,  and  may  be 
used  advantageously  in  some  cases  of  chronic  cough,  and  in  ulceration  or  chronic 
inflammation  of  the  fauces. 

TROCHISCI  FERRI.  U.  S.     Troches  of  Iron. 

(TKO-CHIS'Ci  FKK'BI.) 
Pastilles  d'Oxide  de  Fer.  Fr.;  Eisenoxydpastillen,  G. 

"  Hydrated  Oxide  of  Iron,  dried  at  a  temperature  not  exceeding  80°  C.  (176°  F.), 
fve  hundred  grains  (32-50  Gm.)  ;  Vanilla,  cut  into  slices,  ten  grains  (0-65  Gm.)  ; 
Sugar,  in  fine  i>ovder,  ji/teen  hundred  grains  (97-50  Gm.)  ;  Mucilage  of  Tragacanth, 
o  sufficient  quantity,  To  make  one  hundred  troches.  Rub  the  Vanilla,  first,  with  a 
portion  of  the  Sugar  to  a  uniform  powder,  and  afterward,  with  the  Oxide  of  Iron  and 
the  remainder  of  the  Sugar,  until  they  are  thoroughly  mixed.  Then,  with  Mucilage 
of  Tragacanth,  form  a  mass,  to  be  divided  into  one  hundred  troches."    U.  S. 

Each  lozenge  contains  five  grains  (0-33  Gm.)  of  hydrated  oxide  of  iron,  and 
from  one  to  six  may  be  given,  according  to  the  effects  desired.  (See  Ferri  Oxidum 
Hgdratuni.^ 

TROCHISCI  FERRI  REDACTI.  Br.  Reduced  Iron  Lozenges. 

(TBO-CHIS'C!  FfiK'Bi  BE-DiC'TI.) 

Pastilles  de  Fer,  Tablettes  cbalyb^es,  Fr.;  Eisenpastillen,  G. 

'•Take  of  Reduced  Iron  seven  hundred  and  twenty  grains ;  Refined  Sugar,  in 
powder,  tweuiy-jive  ounces  [avoirdupois] ;  Gum  Acacia,  in  powder,  one  ounce  [avoird.] ; 
Mucilage  of  Gum  Acacia  tico  ffuidounces  ;  J)i$ti\\edVf  ater  one  Jiuidounce,  or  a  suffi- 
ciency. Mix  the  Iron,  Sugar,  and  Gum,  and  add  the  Mucilage  and  Water  to  ibrm 
a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with 
a  moderate  heat.     Each  lozenge  contains  one  grain  of  reduced  iron."  Br. 

From  one  to  five  of  the  lozenges  may  be  taken  for  a  dose. 
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TROCHISCI  GLYCYRRHIZ^  ET  OPII.   U.S.    Troches  of  Glycyr- 

rhiza  and  Opium. 

(TB0-)3HIS'Ci  GLYg-YE-KHi'Z^  £t  O'PI-I.) 

Trochisci  Opii,  Br.;  Opium  Lozenges  5  Pastilles  d'Opiuin,  Pastilles  de  Rgglisse  opiacees,  Fr./ 
Opiumpastiilen,  G. 

"  Extract  of  Glycyrrhiza,  in  fine  powder,  two  hundred  grains  (lS-00  Gm.)  ;  Ex- 
tract of  Opium,  in  fine  powder, /t?e  grains  (0-32  Gm.) ;  Acacia,  in  fine  powder, 
two  hundred  grains  (13-00  Gm.)  ;  Sup;ar,  in  fine  powder,  three  hundred  grains 
(19-50  Gm.)  ;  Oil  of  Anise,  three  grains  (0-20  Gm.),  To  make  one  hundred  troches. 
Rub  the  powders  together  until  they  are  thoroughly  mixed  ;  then  add  the  Oil  of 
Anise,  and  incorporate  it  with  the  mixture.  Lastly,  with  water,  form  a  mass,  to  be 
divided  into  one  hundred  troches."    U.  S. 

"Take  of  Extract  of  Opium  seventy-two  grains;  Tincture  of  Tolu  half  a  fluid- 
ounce  ;  Refined  Sugar,  in  powder,  sixteen  ounces  [avoirdupois]  ;  Gum  Acacia,  in 
powder,  two  ounces  [avoird.]  ;  Extract  of  Liquorice  six  ounces  [avoird.]  ;  Distilled 
Water,  a  sufficiency.  Add  the  Extract  of  Opium,  first  softened  by  means  of  a  little 
Water,  and  the  Tincture  of  Tolu,  to  the  Extract  of  Liquorice  heated  in  a  water-bath. 
When  the  mixture  is  reduced  to  a  proper  consistence,  remove  it  to  a  slab,  add  the 
Sugar  and  Gum  previously  rubbed  together,  and  mix  thoroughly.  Divide  the  mass 
into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat.  Each 
lozenge  contains  one-tenth  of  a  grain  of  Extract  of  Opium."  Br. 

A  preparation  equivalent  to  the  above  is  much  used  in  Philadelphia  and  elsewhere 
under  the  name  of  Wistars  cough  lozenges.  Sometimes  sulphate  of  morphine  is  sub- 
stituted in  equivalent  proportion  for  the  opium,  and  occasionally  a  little  tartar  emetic 
is  added ;  but  these  modifications  of  the  officinal  formula  are  not  admissible  with- 
out a  change  of  title.  Each  U.  S.  troche  contains  one-twentieth  grain  of  the  extract, 
the  English  each  one-tenth  of  a  grain. 

These  troches  are  demulcent  and  anodyne,  and  useful  in  allaying  cough,  when  the 
case  admits  of  the  employment  of  opium,  of  which  each  of  them,  prepared  according 
to  the  U.S.  formula,  contains  about  one-tenth  of  a  grain  (0-006  Gm.). 

TROCHISCI  IPECACUANHA.   V.8.,  Br.     Troches  of  Ipecac. 
Ipecacuanha  Lozenges. 

(TRO-JSHIS'Ci  IP-E-CiC-U-iN'H^.) 

Pastilles  d'lp^caouanba,  Fr.;  Brechwurzelpastillen,  G. 

"  Ipecac,  in  fine  powder,  twenty-Jive  grains  (1*60  Gm.) ;  Tragacanth,  in  fine 
powder,  twenty-five  grains  (1-60  Gm.) ;  Sugar,  in  fine  powder,  one  thousand  grains 
(G5-00  Gm.)  ;  Syrup  of  Orange,  a  sufficient  quantity,  To  make  one  hundred  troches. 
Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then,  with  Syrup  of 
Orange,  form  a  mass,  to  be  divided  into  one  hundred  troches."    U.  S. 

"  Take  of  Ipecacuanha,  in  powder,  one  hundred  and  eighty  grains ;  Refined  Sugar, 
in  powder,  tweuty-Jive  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder,  ojie  ounce 
[avoird.];  Mucilage  of  Gum  Acacia,  two  fluidomices ;  Dist'iWed  Water  one  fluidounce, 
or  a  sufficiency.  Mix  the  powders  and  add  the  Mucilage  and  Water  to  form  a  proper 
mass.  Divide  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate 
heat.     Each  powder  contains  one-fourth  of  a  grain  of  ipecacuanha."  Br. 

These  are  useful  expectorant  lozenges  in  catarrhal  complaints.  Each  of  the  U.  S. 
lozenges  contains  about  one-quarter  of  a  grain  (0-016  Gm.)  of  ipecac. 

TROCHISCI  KRAMERIA.  U.S.     Troches  of  Krameria. 

(TKO-CHIS'Ci  KRA-ME'RI-iE.) 

Pastilles  de  Ratanhia,  Fr.;  Ratanhapnstillen,  G. 

"  Extract  of  Krameria,  one  hundred  grains  (6*50  Gm.)  ;  Sugar,  in  fine  powder, 
one  thousand  grains  (65-00  Gm.)  ;  Tragacanth,  in  fine  powder,  twenty-five  grains 
(1-60  Gm.)  ;  Orange  Flower  Water,  a  sufficient  quantity,  To  make  07ie  hundred 
troches.  Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then,  with 
Orange  Flower  Water,  form  a  mass,  to  be  divided  into  o/ie  hundred  troches."   U.  S. 
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These  troches  were  made  officinal  in  the  U.  8.  P.  1880  ;  they  have  been  recom- 
mended by  Dr.  Morell  Mackenzie  (see  pajre  1481)  as  useful  astringent  lozenges,  and 
as  Dot  so  likely  to  disagree  with  the  stomach  as  those  made  from  tannic  acid. 

TROCHISCI  MAGXESI.E.  V.  8.     Troches  of  Magnesia. 

(TKO-CHIS'Ci  M.\G-N"E'§I-.B.) 

Troehifioi  Magnesise  Ustse,  P.G.;  Paatilles  absorbantes,  Pastillefl  de  Magn^sie,  Fr.;  Magnesia- 
pastillen,  G. 

"  Magnesia,  three  hundred  grains  (19'50  Gm.)  ;  Nutmeg,  in  fine  powder,  ^/ee» 
grains  (1*00  Gm.)  ;  Sugar,  in  fine  powder,  nine  hnudred  grains  (58-50  Gm.)  ;  Mu- 
cilage of  Tragacanth,  a  sufficient  quantity,  To  make  one  hundred  troches.  Rub  the 
Magnesia  and  the  powder  together  until  they  are  thoroughly  mixed  ;  then,  with 
Mucilage  of  Tragacanth,  form  a  mass,  to  be  divided  into  one  hundred  troches^    U.  S. 

These  each  contain  three  grains  (0-20  Gm.)  of  magnesia,  and  are  useful  in  acidity 
of  the  stomach,  especially  when  attended  with  constipation. 

TROCHISCI  MENTHA  PIPERITA.  L\S.     Troches  of  Pqtper- 

mint. 

(TBO-CHIS'Ci  MEy'TH.S  PI-PE-Rl'T^.) 

Pastilles  de  Mentle  anglaises,  Fr.;   Pfefferminzpastillen,  G. 

"Oil  of  Peppermint,  ^^/('ee/i  grains  (I'UO  Gm  ) ;  Sugar,  in  fine  powder,  twelve 
hundred  grains  (7800  Gm.)  ;  Mucilage  of  Tragacanth,  a  sufficient  quantity.  To 
make  one  hundred  troches.  Rub  the  Oil  of  Peppermint  and  the  Sugar  together 
until  they  are  thoroughly  mixed ;  then,  with  Mucilage  of  Tragacanth,  form  a  mass, 
to  be  divided  into  one  hundred  troches''    U.  S. 

Useful  in  slight  gastric  or  intestinal  pains,  nausea,  and  flatulence,  but  employed 
more  for  their  agreeable  flavor  than  for  their  medicinal  efiects. 

TROCHISCI   MORPHIA.  Br.     Morphia  Lozenges. 

(TBO-CHIS'Ci  MOR'PHI-.!.) 

Pastilles  de  Morphine,  Fr.;  Morphinepastillen,  G. 

"  Take  of  Hydrochlorate  of  Morphia  twenty  grains  ;  Tincture  of  Tolu  half  a  fluid- 
ounce  ;  Refined  Sugar,  in  powder,  txcenty-four  ounces  [avoirdupois]  :  Gum  Acacia,  in 
powder,  one  ounce  [avoird.]  ;  Mucilage  of  Gum  Acacia  a  sufficiency ;  Distilled 
Water  half  a  Jluidounce.  Dissolve  the  Hydrochlorate  of  Morphia  in  the  Water; 
add  this  solution  to  the  Tincture  of  Tolu,  previously  mixed  with  tico  fluidounces  of 
the  Mucilage ;  then  add  the  Gum  and  Sugar,  previously  mixed,  and  more  Mucilage 
if  necessary  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a 
hot-air  chamber  with  a  moderate  heat."  Br. 

Useful  for  alleviating  cough,  and  for  other  purposes  which  are  answered  by  minute 
doses  of  morphine,  of  the  hydrochlorate  of  which  each  lozenge  contains  about  one- 
thirty-sixth  of  a  grain  (OOOlS  Gm.). 

TROCHISCI  MORPHIX^  ET  IPECACUANHA.  U.S.,  Br.    Tro- 
ches of  3Iorphine  and  Ipecac.     Morphia  and  Ipecacuanha  Lozenges'. 

(TRO-CHIS'Ci  MOK-PHl'N^  £T  IP-E-CAC-U-AK'HLJ:.) 
Pastilles  de  Morphine  et  d'Tp^cacuanha,  Fr.;  Morphinpastillen  mit  Brechwuriel,  G. 
"  Sulphate  of  Morphine,  ^"ir  grains  (032  Gm.)  ;  Ipecac,  in  fine  powder,  sixteen 
grains  (100  Gm.)  ;  Sugar,  in  fine  powder,  two  thousand  grains  (13000  Gm.)  ;  Oil  of 
Gaultheria,  two  grains  (013  Gm.) ;  Mucilage  of  Tragacanth,  a  sufficient  quantity, 
To  make  ttco  hundred  troches.  Rub  the  powders  together  until  they  are  thoroughly 
mixed  ;  then  add  the  Oil  of  Gaultheria,  and  incorporate  it  with  the  mixture.  Lastly, 
with  Mucilage  of  Tragacanth,  form  a  mass,  to  be  divided  into  two  hundred  troches.'! 
U.S. 

"  Take  of  Hydrochlorate  of  Morphia  twenty  grains ;  Ipecacuanha,  in  fine  powder, 
sixty  grains ;  Tincture  of  Tolu  half  a  fiuidounce  ;  Refined  Sugar,  in  powder,  twenty- 
four  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder,  one  ounce  [avoird.]  ;  Mucil^e 
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of  Gum  Acacia  a  sujfficiency  ;  Distilled  Water  half  a  Jluidounce.  Dissolve  the  Hydro- 
chlorate  of  Morphia  m  the  Water ;  add  this  solution  to  the  Tincture  of  Tolu,  previously 
mixed  with  two  fluidounces  of  the  Mucilatre ;  then  add  the  Ipecacuanha,  Gum,  and 
Sugar,  previously  mixed,  and  more  Mucilageif  necessary  to  form  a  proper  mass.  Divide 
into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat."  Br. 

Expectorant  and  anodyne,  useful  especially  in  allaying  cough.  The  U.  S.  and  the 
Br.  lozenges  contain  each  respectively  one-fortieth  (00018  Gm.)  and  one-thirty- 
sixth  of  a  grain  (00019  Gm.)  of  morphine  salt,  and  one-twelfth  of  a  grain  (0-UU5 
Gm.)  of  ipecacuanha.     From  one  to  six  may  be  given  for  a  dose. 

TROCHISCI  POTASSII  CHLORATIS.  U.S.     Troches  of  Chlorate 

of  Potassium. 

(TRO-CHls'ci  Pg-TAS'SI-i  CHLO-RA'TIS.) 

Trochisoi  Potassae  Chloratis,  Br.;  Chlorate  of  Potash  Lozenges;  Pastilles  de  Chlorate  de  Po- 
tasse,  Fr.;  Pastillen  von  Chlorsaureiu  Kali,  O. 

"  Chlorate  of  Potassium,  in  fine  powder,^ye  hundred  grains  (32-50  Gm.)  ;  Sugar, 
in  fine  powder,  nineteen  hundred  grains  (12400  Gm.)  ;  Tragacanth,  in  fine  powder, 
one  hundred  grains  (6-50  Giu.)  ;  Spirit  of  Lemon,  ten  grains  (065  Gm.),  To  make 
one  hundred  troches.  Mix  the  Sugar  with  the  Tragacanth  and  the  Spirit  of  Lemon 
by  trituration,  in  a  mortar ;  then  transfer  the  mixture  to  a  sheet  of  paper,  and,  by 
means  of  a  bone  spatula,  mix  with  it  the  Chlorate  of  Potassium,  being  careful  to 
avoid  trituration  and  pressure,  to  prevent  the  mixture  from  igniting  or  exploding. 
Lastly,  with  water,  form  a  mass,  to  be  divided  into  one  hundred  troches."    U.  S. 

"  Take  of  Chlorate  of  Potash  thirty-six  hundred  grains  ;  Refined  Sugar,  in  powder, 
twenty -Jive  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder,  one  ounce  [avoird.]  ;  Mu- 
cilage of  Gum  Acacia  two  fluid' nuices  ;  Distilled  Water,  one  Jluidounce,  or  a  suffi- 
ciency. Mix  the  powders  and  add  the  Mucilage  and  Water  to  form  a  proper  mass. 
Divide  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat. 
Each  lozenge  contains  five  grains  of  Chlorate  of  Potash."  Br. 

These  lozenges-are  very  largely  employed,  and  are  locally  useful  in  cases  of  sore 
throat.     If  dissolved  slowly  in  the  mouth  they  may  be  used  almost  continuously. 

TROCHISCI   SODII   BICARBONATIS.    U.S.     Troches  of  Bicarbo- 
nate of  Sodium. 
(TBO-CHIS'ci  so'Di-i  bi-car-bo-na'tYs.) 

Trochisoi  Sodae  Bicarbonatis,  //*•.,•  Bicarbonate  of  Sodium  Lozenges;  Trochisoi Xatri  Bicarbo- 
nici,  I'.G.;   Pastilles  de  Bicarbonate  de  Soude,  P.  de  Vichy,  P.  digestives,  Fr.;  Natronpastillen,  G. 

"  Bicarbonate  of  Sodium,  three  hundred  grains  (19-50  Gm.)  ;  Su<rar,  in  fine 
powder,  7iine  hundred  grains  (58-50  Gm.)  ;  Nutmeg,  in  fine  powder,  Jifieen  grains 
(1-00  Gm.) ;  Mucilage  of  Tragacanth,  a  sufficient  (pianfity,  To  make  one  hundred 
troches.  Rub  the  Bicarbonate  of  Sodium  with  the  powders  until  they  are  thor- 
oughly mixed  ;  then,  with  Mucilage  of  Tragacanth,  form  a  mass,  to  be  divided  into 
one  hundred  troches."  U.  S. 

"  Take  of  Bicarbonate  of  Soda,  in  powder,  thirty-six  hindred  grains  ;  Refined 
Sugar,  in  powder,  twenty  Jive  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder,  one 
ounce  [avoird.];  Mucilage  of  Gum  Acacia  two  fluidounces ;  Distilled  Water  one 
Jluidounce.  Mix  the  powders,  and  add  the  Mucilage  and  Water,  to  foriu  a  proper 
mass.  Divide  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moder- 
ate heat.     Each  lozenge  contains  five  grains  of  Bicarbonate  of  Soda."  Br. 

The  U.  S.  troche  contains  three  grains  (020  Gm.)  of  the  alkaline  salt.  Antacid 
and  antilithic,  useful  in  heartburn  and  uric  acid  gravel.  From  one  to  six  may  be 
given  for  a  dose. 

TROCHISCI  SODII  SANTONIN ATIS.  U.  S.     Troches  of  Santoninate 

of  Sodium. 
(TRO-eHis'ci  so'Di-i  san-to-ni-na'tIs.) 
"  Santoninate  of  Sodium,  in  fine  powder,  one  hundred  grains  (650  Gm.)  ;  Sugar? 
in  fine  powder,  two  thousand  graim  (13000  Gm.)  ;  Tragacanth,  in  fine  powderj^t/X^ 
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ffraiiis  (3-25  Gin.)  ;  Orange  Flower  Water,  a  sufficient  quantitt/,  To  make  one  hun- 
Jrtd  troches.  Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then, 
with  Orauge  Flower  Water,  form  a  mass,  to  be  divided  into  one  hundred  troches. 
Troches  of  Santoninate  of  Sodium  should  be  kept  in  dark  amber-colored  vials."  U.  S. 
These  troches  have  been  introduced  into  the  U.  S.  P.  1880  to  take  the  place  of 
the  former  troches  of  santonin.  The  santoninate  of  sodium  is  more  soluble  than 
santonin,  and  each  lozenge  contains  one  grain.  For  reasons  given  under  Santoninum 
(see  page  1-72),  we  are  of  the  opinion  that  the  troches  of  santonin,  U.  S.  P. 
1870,  are  greatly  preferable.*  If  the  physician  direct  troches  of  santoninate  of 
sodium,  he  of  course  assumes  all  the  responsibility,  and  the  officinal  lozenge  should 
be  supplied  ;  but  on  no  account  should  the  apothecary  supply  these  troches  when 
saDtonin  lozenges  are  called  for. 

TROCHISCI   ZIXGIBERIS.  U.S.     Trociwi  of  Ginger. 

(TKO-CHIS'Ci    ZIX-^IB'E-BIS.) 

Pastilles  de  Gingembre,  Fr.;  Ingwerpastillen,  G. 

'•Tincture  of  Ginger,  txco  hundred  grains  (13-00  Gm.) ;  Tragacanth,  in  fine 
"povfder.Ji/fi/  grains  (3  25  Gm.)  ;  Sugar,  in  fine  powder,  two  thousand  grains  (13000 
Gm.)  ;  Syrup  of  Ginger,  a  sufficient  quantify.  To  make  one  hxtndred  troches.  Mix 
the  Tincture  of  Ginger  with  the  Sugar,  and.  having  expcsed  the  mixture  to  the  air 
until  dry,  reduce  it  to  a  fine  powder;  to  this  add  the  Tragacanth,  and  mix  thor- 
oughly. Lastly,  with  Syrup  of  Ginger,  form  a  mass,  to  be  divided  into  one  hundred 
troches."    U.  S. 

Each  lozenge  contains  two  minims  (0-12  C.c.)  of  the  tincture,  and  they  may  be 
taken  as  required,  being  especially  calculated  to  relieve  gastric  pains  from  flatulence. 

ULMUS.  U.  S.     Bm.     [Slijypery  Elm.] 

(Cl'3IU8.) 

"  The  inner  bark  of  Ulmus  fulva.  Michaux.  (JVii/.  Ord.  U»ticaceae,  Ulmeae.)" 
U.  S. 

Ulmi  Cortex,  Br.;  Ecorce  d'Orme,  Fr.;  Ulmenrinde.  RUsterrinde,  G. 

Ulmus  fidva.  Michaux,  Flor.  Americ.  i.  172. —  Ulmus  rubra.  F.  Andrew  Mi- 
chaux, X.  Am.  Si/lv.  iii.  89  ;  B.  &  T.  233.  The  slippery  elm,  called  also  red  elm,  is  a 
lofty  tree,  rising  fifty  or  sixty  feet  in  height,  with  a  htem  fifteen  or  twenty  inches  in 
diameter.  The  bark  of  the  trunk  is  brown,  that  of  the  branches  rough  and  whitish. 
The  leaves  are  oblong  ovate,  acuminate,  nearly  equal  at  the  base,  unequally  serrate, 
pubescent,  and  very  rough  on  both  sides,  four  or  five  inches  in  length  by  two  or  three 
in  breadth,  and  supported  on  short  footstalks.  The  buds,  a  fortnight  before  their 
development,  are  covered  with  a  dense  russet  down.  The  flowers,  which  appear  be- 
fore the  leaves,  are  sessile,  and  in  clusters  at  the  extremity  of  the  young  shoots.  The 
bunches  of  flowers  are  surrounded  by  scales,  which  are  downy  like  the  buds.  The 
calyx  also  Is  downy.  There  is  no  corolla.  The  stamens  are  five,  short,  and  of  a 
pale  rose  color.  The  fruit  is  a  membranaceous  capsule  or  samara,  enclosing  in  the 
middle  one  round  seed,  destitute  of  fringe.'f' 

This  species  of  elm  is  indigenous,  growing  in  all  parts  of  the  United  States  north 
of  the  Carolinas,  but  most  abundantly  west  of  the  Alleghany  Mountains.  It  flourishes 
in  open,  elevated  situations,  and  requires  a  firm,  dry  soil.  From  the  tchite  elm  (  U. 
Americana)  it  is  distinguished  by  it^  rough  branches,  its  larger,  thicker,  and  rougher 
leaves,  its  downy  buds,  and  the  character  of  ^its  flowers  and  seeds.  Its  period  of 
flowering  is  in  April.    The  inner  bark  is  the  part  used,  and  is  brought  to  the  shops 

*  Troehisei  Santonini.TJ.8.  Troches  of  Santonin  ;  Pattillet  de  Santonine,YT.;  SantoninpatliUen, 
G.  "  Take  of  Santonin,  in  fine  powder,  half  a  troyounre  ;  Sugar,  in  fine  powder,  eighteen  troy- 
ounce*  :  Tragacanth.  in  fine  powder,  half  n  Iroyounce  ;  Orange  Flower  Water.  «  efficient  qtiantiiy. 
Rub  the  powders  together  until  th^y  are  thoroughly  mixed;  then  with  Orange  Flower  Water  form 
a  mas.s,  to  be  divided  into  four  hundred  and  eighty  troches."  U.  S.  Each  of  these  troches  contains 
half  a  grain  (O'O.S  Gm.)  of  santonin.     They  afford  an  excellent  means  of  administration. 

f  Fremnittia  Califurntca,  Torr.,  or  California  Slippery  Elm,  is  not  botanieally  allied  to  the  Ulmut 
fnlra  ;  its  bark  is  said,  however,  to  have  the  same  properties  as  slippery  elm,  aud  to  b«  used  for  a 
similar  purpose. 
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separated  from  tlie  epidermis.  Large  quantities  are  collected  in  the  Lower  Penin- 
sula of  Michigan. 

It  is  in  long,  nearly  flat  pieces,  from  one  to  two  lines  thick,  of  a  fibrous  texture,  a 
tawny  color  which  is  reddish  on  the  inner  surface,  a  peculiar  sweetish,  not  unpleasant 
odor,  and  a  highly  mucilaginous  taste  when  chewed.  "  The  inner  surface  finely 
ridged;  fracture  fibrous  and  mealy;  the  transverse  section  delicately  checkered."  U.S. 
By  grinding,  it  is  reduced  to  a  light,  grayish  fawn-colored  powder.  It  abounds  in 
mucilaginous  matter,  which  it  readily  imparts  to  water.  The  mucilage  is  precipitated 
by  solutions  of  acetate  and  subacetate  of  lead,  but  not  by  alcohol. 

Much  of  the  bark  brought  into  the  market  is  of  inferior  quality,  imparting  com- 
paratively little  mucihxge  to  water.  It  has  the  characteristic  odor  of  the  genuine 
bark,  but  is  much  less  fibrous  and  more  brittle,  breaking  abruptly  when  bent,  instead 
of  being  capable,  like  the  better  kind,  of  being  folded  lengthwise  without  breaking. 
To  what  this  inferiority  is  owing,  whether  to  difierence  in  the  species  or  the  age,  or 
to  circumstances  in  the  growth  of  the  tree  producing  it,  we  are  unable  to  state. 

Dr.  C.  W.  Wright,  of  Cincinnati,  in  a  communication  to  the  Western  Lancet,  states 
that  slippery-elm  bark  has  the  property  of  preserving  fatty  substances  from  rancidity ; 
a  fact  derived  originally  from  the  Indians,  who  prepared  bears'  fat  by  melting  it  with 
the  bark,  in  the  proportion  of  a  drachm  of  the  latter  to  a  pound  of  the  former,  keep- 
ing them  heated  together  for  a  few  minutes,  and  then  straining  off  the  fat.  Dr. 
Wright  tried  the  same  process  with  butter  and  lard,  and  found  them  to  remain  per- 
fectly sweet  for  a  Ions  time.   (A.J.  P.,  xxiv.  180.) 

Medical  Properties  and  Uses.  Slippery-elm  bark  is  an  excellent  demulcent,  appli- 
cable to  all  cases  in  which  this  class  of  medicines  is  employed.  It  is  especially  recom- 
mended in  dysentery,  diarrhoea,  and  diseases  of  the  urinary  passages.  Like  the  bark 
of  the  common  European  elm,  it  has  been  employed  iri  cutaneous  eruptions ;  but 
neither  in  these  nor  in  any  other  complaints  does  it  probably  exert  any  greater 
powers  than  such  as  belong  to  the  demulcents  get^prally.  Its  mucilage  is  nutritious ; 
and  we  are  told  that  it  has  proved  sufiicient  for  the  support  of  life  in  the  absence  of 
other  food.  The  case  of  a  lad  of  15  is  recorded,  who,  a  day  or  two  after  eating  a 
portion  of  this  bark,  became  violently  ill,  and  died.  The  stomach  was  examined,  and 
found  full  of  the  bark  twisted  into  balls.  The  death  was  no  doubt  owing  to  the 
large  amount  of  indisjestible  matter  in  the  stomach,  and  not  to  any  poisonous  prop- 
erty of  the  bark.  {Ph>la.  Med.  Times,  Feb.  7,  1874,  p.  303.)  Dr.  J.  R.  Dowler, 
of  Beardstown,  111.,  reports  two  cases  of  tape-worm,  one  in  a  child,  the  other  in  an 
adult,  in  which  the  worm  was  discharged,  as  a  consequence  of  chewing  and  swal- 
lowing the  bark  of  the  elm.  (Bost.  Med.  and  Surg.  Journ.,  March  16,  1865, 
p.  132.) 

It  is  commonly  used  as  a  drink  in  the  form  of  infusion.  (See  Mudlago  Ulmi.)  The 
powder  may  be  used  stirred  in  hot  water,  with  which  it  forms  a  mucilage,  more  or 
less  thick  according  to  the  proportion  added.  The  bark  also  serves  as  an  emollient 
application  in  cases  of  external  inflammation.  For  this  purpose  the  powder  may  be 
formed  into  a  poultice  with  hot  water,  or  the  bark  itself  may  be  applied,  previously 
softened  by  boiling.  Dr.  McDowell,  of  Virginia,  recommended  slippery-elm  bark  for 
the  dilatation  of  fistulas  and  strictures  (see  Med.  Examiner,  i.  244)  ;  subsequently 
Dr.  H.  R..  Storer,  of  Boston,  used  it  advantageously  for  dilating  the  os  uteri  {Bast. 
Med.  and  Surg.  Journ.,  liii.  300)  ;  and  Dr.  A.  Abbe,  of  the  same  place,  succeeded  in 
curing  with  it  a  case  of  stricture  of  the  rectum.  (Ibid.,  liv.  349.) 

Off.  Frej^.  Mucilago  Ulmi,  IT.  S. 

UNGUENTA.     Ointments. 

(UN-GUfiN'TA— vn-gwen't».) 

Pommades,  Onguentes,  Fr.;  Salben,  G. 

These  are  fatty  substances,  softer  than  cerates,  of  a  consistence  like  that  of  butter, 
and  such  that  they  may  be  readily  applied  to  the  skin  by  inunction.  When  oint- 
ments are  prepared  by  merely  mixing  medicinal  substances  with  simple  ointment, 
lard,  or  petrolatum,  care  should  be  taken,  if  the  added  substance  be  a  powder,  that  it  be 
brought  to  the  finest  possible  state  of  division,  before  being  incorporated  with  the  unc- 
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tuous  matter.  If  soluble  in  water  or  alcohol,  it  may  often  be  advantajreously  rubbed 
with  s,  little  of  one  of  these  liquids.  Gritty  matter  should  not  be  allowed  to  enter 
these  preparations.  When  an  extract  is  added,  if  not  uniformly  soft,  it  should  be 
made  so  by  trituration  with  a  little  water  or  alcohol  according  to  its  nature.  Many 
of  the  ointments  become  rancid  if  long  kept,  and  should,  therefore,  be  prepared  in 
small  quantities  at  a  time,  or  only  when  wanted  for  use.  The  tendency  to  rancidity 
may  be  in  a  considerable  degree  counteracted  by  imbuing  the  unctuous  vehicle  with 
benzoin,  or  with  poplar  buds,  as  recommended  by  M.  Deschamps  {A.  J.  P.,  xv.  260)  ; 
but  care  shoftld  be  taken  that  there  be  no  therapeutical  objection  to  the  admixture.* 
Elm  bark  is  said  to  have  the  same  effect.  (See  page  1488.)  According  to  Dr. 
Geisler,  ten  drops  of  spirit  of  nitrous  ether,  incorporated  with  an  ounce  of  ointment, 
overcomes  the  disagreeable  fatty  odor.  (Phartn.  Centralh.,  1847,  p.  927.)  Petro- 
latum and  glycerite  of  starch  are  new  officinal  bases  for  ointments.  (See  Petrolatum 
and  Glyceritum  Amyli.)  Glt/ceheum  is  a  compound  of  finely  powdered  almond 
meal  1  part,  glycerin  2  parts,  and  olive  oil  6  parts.  It  was  proposed  by  T.  B. 
Groves,  Chem.  and  Drug.,  Sept.  14,  1867,  as  a  substitute  for  plasma  and  other  fatty 
bodies,  and  has  no  doubt  advantages,  one  of  which  is  the  facility  with  which  it  can  be 
removed  from  the  skin  by  a  wet  sponge.  It  has  been  proposed  to  substitute  glycerin 
for  oils  and  fats  in  the  preparation  of  ointments,  either  wholly  or  in  part ;  but, 
when  these  are  to  be  applied  by  inunction,  they  are  altogether  unfit  for  the  purpose, 
as  it  remains  upon  the  skin,  producing  a  rough  sensation  of  adhesiveness,  very  dif- 
ferent from  the  softness  caused  by  oleaginous  matter  under  similar  circumstances, 
and  in  some  skin  diseases  the  glycerin  in  the  ointment  would  be  positively  injurious. 
The  Cerates  having  been  abolished  as  a  class  in  the  British  Pharmacopoeia,  a  few 
of  the  individual  articles  have  been  transferred  to  the  Ointments,  making  the  defini- 
tion of  the  latter  class  of  preparations,  as  given  above,  not  exactly  applicable  to  all 
the  individual  substances  at  present  included  among  them  in  that  Pharmacopoeia. 
We  consider  no  substance  as  strictly  entitled  to  the  name  of  ointment  which  is  not 
of  such  a  consistence  as  to  adapt  it  to  application  to  the  skin  by  friction  or  inunction. 
Ointments  should  be  dispensed  in  glass,  porcelain,  or  queensware  pots  or  jars,  or,  if 
for  temporary  use,  in  tight  wooden  boxes.  We  have  used  a  very  convenient  method, 
suggested  by  Dr.  A.  Van  Harlingen,  of  dispensing  soft  ointments  by  introducing 
them  into  collapsible  tubes.  These  tubes  are  similar  to  those  used  for  holding 
artists'  colors,  and  have  the  advantage  of  shielding  the  ointment  from  the  oxidizing 
action  of  the  air  whilst  permitting  the  use  of  the  desired  quantity.  The  following 
additions  have  been  made  to  this  class  at  the  last  revision  :  Ung.  Acidi  Galiiei,  Ung. 
Chrt/sarobiiii,  Ung.  Diachylon,  f»y.  lodo/ormi,  Ung.  Sulphur  is  Alkalinum.  The 
ointments  formerly  officinal,  which  have  been  omitted  in  the  present  U.  S.  and  Br. 
Pharmacopoeias,  are  Ung.  Antimonii,  Ung.  Cantharidis,  Ung.  Creasoti,  Ung.  Hy- 
drargyri  lodidi  Ruhri,  Ung.  lodinii  Compositum,  Ung.  Sulphuris  Jodidi,  Ung. 
Tabaci,  Adeps  Suillus  Prseparafus,  Dub.,  Unguentum  Conii,  Lond.,  Ung.  Cupri 
Suhacetatis,  Ed.,  Dub.,  Ung.  Hydrargyri  lodidi,  Lond.,  Ung.  Hydrarg.  2^itratis 
Mitius,  Lond.,  Ung.  Opii,  Lond.,  Ung.  Picis,  Lond.,  and  Ung.  Sulphuris  Composi- 
tum,  Lond. 

UNGUENTUM.  U.S.     Oi^ment. 

(yS-GCEX'TlM.) 

Vngnentum  Simplex,  Br.,  also  r.  S.  1S50 ;  Simple  Ointment ;  Unguentam  Adipis,  17.  iX 
1860;  Pouimade  simple,  t'r.;  Wachssalbe,  G. 

"  Lard,  eighty  parts  [or  four  ounces  av.]  ;  Yellow  Wax,  trcenty  parts  [or  one 
ounce  av.].  To  make  one  hundred  parts  [or  five  ounces  av.].  Melt  the  Wax  and 
add  the  Lard  gradually  ;  then  stir  the  mixture  constantly  until  cool."  U.  S. 

*  Popnlinated  Lard.  M.  Emile  Mouchon  gives  the  following  method  of  applying  to  lard  the  pre- 
servative influence  of  poplar  buds  and  benzoin.  Having  prepared,  by  percolation,  a  tincture  of 
poplar  hnd*  from  one  part  of  the  dried  buds  in  powder  and  four  of  alcohol,  he  adds  by  degrees  to 
1000  parts  of  melted  lard  60  parts  of  the  tincture,  so  that  all  the  alcohol  may  be  driven  off,  then 
strains,  and  agitates  the  mixture  till  it  concretes  on  cooling.  The  same  method  is  pursued  with 
the  tincture  of  benzoin,  in  the  same  proportions;  and  the  tincture  of  guaiac  will  answer  the  same 
purpose.  Lard  thus  prepared  keeps  perfectly  well  for  a  very  long  time.  (Journ.  de  Pharm.,  xxv, 
458.)  Mr.  T.  B.  Groves  ha-s  shown  that  the  oil  of  piment.n  and  balsam  of  Peru  have,  in  a  powerful 
degree,  the  same  preservative  influence  on  lard.  {P.  J.  Tr.,  Nov.  1S64,  p.  2-19.) 
94 
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"  Take  of  White  Wax  two  ounces  [avoirdupois]  ;  Prepared  Lard  three  ounces 
[avoird.]  ;  Almond  Oil  three  fluidounces.  Melt  the  Wax  and  Lard  in  the  Oil  on  a 
water-bath ;  then  remove  the  mixture,  and  stir  constantly  while  it  cools."  Br. 

This  is  emollient,  and  is  occasionally  employed  as  a  mild  dressing  to  blistered  or 
excoriated  surfaces,  but  more  frequently  as  a  vehicle  for  more  active  substances.  It 
is  the  basis  of  several  officinal  ointments. 

Off.  Prep.  Unguentum  Acidi  Carbolici,  U.  S.;  Ung.  Antimonii  Tartarati,  Br.; 
Ung.  Cadmii  lodidi,  Br.;  Ung.  Creasoti,  Br.;  Ung.  Elemi,  Br.;  Ung.  Hydrargyri 
Ammoniati ;  Ung.  Hydrarg.  lodidi  Rubri,  Br.;  Ung.  Hydrarg.  Oxidi'Flavi,  U.  S.; 
Ung.  Hydrarg.  Oxidi  Rubri,  U.  S.;  Ung.  Plumbi  lodidi,  Br.;  Ung.  Resinae,  Br. 

U:NGUENTUM  acidi  CAEBOLICI.  U.  S.     Ointment  of  Carbolic 

Acid. 

(UN-GUEN'TUM  Xg'I-DI  CAK-BOL'J-CI.) 

Pommade  d'Acide  phenique,  Fr.;  Phenolsalbe,  G, 

"  Carbolic  Acid,  ten  parts  [or  forty-eight  grains]  ;  Ointment,  ninety  parts  [or 
one  ounce  av.],  To  make  one  hundred  parts  [or  about  one  ounce].  Mix  them 
thoroughly."   U.S. 

The  quantity  of  carbolic  acid  in  this  ointment  has  been  decreased  from  12  per 
cent,  in  the  U.  S.  P.  1870  to  10  per  cent,  in  the  present  revision.  This  is  an  im- 
provement, for  it  is  a  very  strong  ointment,  which  for  most  purposes  requires  dilution. 

UNGUENTUM  ACIDI  GALLTCI.  U.S.     Ointment  of  Gallic  Acid. 

(UN-GUEN'TUM  Ag'l-DI  GAL'LI-CI.) 

Pommade  d'Acide  gallique,  Fr.;  Gallussiiurcsalbe,  G. 

"  Gallic  Acid,  ten  parts  [or  forty-eight  grains]  ;  Benzoinated  Lard,  ninety  parts 
[or  one  ounce  av.],  To  make  one  hundred  parts  [or  about  one  ounce].  Rub  th6 
Gallic  Acid  with  the  Benzoinated  Lard,  gradually  added,  until  they  are  thoroughly 
mixed,  avoiding  the  use  of  an  iron  spatula."  U.  S. 

This  is  a  new  officinal  ointment,  which  may  be  found  useful  as  an  astringent,  but 
is  much  inferior  to  the  ointment  of  tannic  acid. 

UNGUENTUM  ACIDI  TANNICI.  U.  S.     Ointment  of  Tannic  Acid. 

(im-GUEN'TUM  Xg'I-DI  tXn'ni-cI.) 
,  Pommade  d'Acide  tannique,  Fr.;  Tanninsalbe,  G. 

"  Tannic  Acid,  ten  parts  [or  forty-eight  grains]  ;  Benzoinated  Lard,  ninety  parts 
[or  one  ounce  av.],  To  make  one  hundred  parts  [or  about  one  ounce].  Rub  the 
Tannic  Acid  with  the  Benzoinated  Lard,  gradually  added,  until  they  are  thoroughly 
mixed,  avoiding  the  use  of  an  iron  spatula."  U.  S. 

Ointment  of  tannic  acid  is  an  excellent  application  in  many  cases  of  piles  and  pro- 
lapsus ani.     It  may  be  used  also  in  flabby  ulcers. 

UNGUENTUM  ACONITI JE.  Br.     Ointment  of  Aconitia. 

(UN-GUEN'TUM  XC-0-Nl"TI-^— ak-9-nl8h'e-e.) 

Pommade  d'Aconitine,  Fr.;  AconitinsalKe,  G. 

"Take  of  Aconitia  eight'grains;  Rectified' Spirit  half  a  fluidrachm;  Prepared 
Lard  one  ounce  [avoirdupois].  Dissolve  the  Aconitia  in  the  Spirit,  add  the  Lard, 
and  mix  thoroughly."  Br. 

For  the  uses  of  this  preparation,  the  reader  is  referred  to  the  articles  on  Aconitum 
and  Aconitia.  Care  must  be  taken  not  to  apply  it  to  an  abraded  or  ulcerated  sur- 
face, lest  it  might  produce  serious  constitutional  effects. 

UNGUENTUM  ANTIMONII  TARTARATI.  Br.     Ointment  of 
Tartarated  Antimony. 

(UN-GUfiN'TUM  XN-TI-Mo'NI-I  TAR-TA-EA'TI.) 
Antimonial  Ointment,  Tartar  Emetic  Ointment,  Ointment  of  Tartarated  Antimony;  Unguentum 

Tartari  Stibiati.  P.  G.;  Ung.  Stibiatum;  Pommade  stibiee,  P.  d'Autenrieth,  Fr.;  Pockensalbe,  G. 
"Take  of  Tartarated  Antimony,  in  fine  powder,  a  quarter  of  an  ounce;  Simple 

Ointment  one  ounce.     Mix  thoroughly."  Br. 
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This  ointment  was  omitted  in  the  revision  of  U.  S.  P.  1880.*  It  may  be  most 
conveniently  prepared,  as  in  the  Br.  process,  with  simple  ointment,  as  lard  is  too 
soft  to  be  spread  on  linen,  and  simple  ointment  is  sufficiently  so  to  be  applied  by 
inunction. 

The  peculiar  eruptive  effects  of  tartar  emetic  may  be  procured  by  means  of  a  strong 
solution,  or  of  the  powder  sprinkled  upon  the  surface  or  incorporated  in  the  substance 
of  some  adhesive  plaster,  or  of  the  ointment  as  above  directed.  The  last  method  is, 
perhaps,  the  most  convenient,  and  most  generally  resorted  to.  The  proportion  of 
tartar  emetic  may  vary  from  one  drachm  to  the  ounce  of  lard  to  two  drachms,  or 
even  to  three  drachms  when  a  speedy  effect  is  required,  or  when  the  skin  is  not  very 
susceptible  to  its  action.  A  small  portion  of  the  ointment  may  be  rubbed  twice  a 
day,  or  more  frequently,  upon  the  surface  to  be  affected,  or  it  may  be  applied 
spread  on  a  piece  of  linen.  Care  should  be  taken  that  the  cuticle  be  entire,  and 
that  the  application  be  not  too  long  continued ;  as  otherwise  severe  inflammation, 
and  even  gangrenous  ulceration,  may  result. 

UNGUENTUM  AQU^  ROS.E.  U.S.     Ointment  of  Eose  Water. 

Cold  Cream. 

(UN-GUfiX'TrSI  A'QU-E  R0'§.E— a'kwe.) 

Unguentam  Leniens,  P.  G.;  Cerat  cosmetique,  Creme  froide,  Fr. 

"  Expressed  Oil  of  Almond,  Ji/ti/  parts  [or  five  ounces  av.]  ;  Spermaceti,  ten  ports 
[or  one  ounce  av.]  ;  White  Wax,  ten  parts  [or  one  ounce  av.]  ;  Rose  Water,  thirti/ 
parts  [or  three  fluidounces],  To  make  one  hundred  parts  [or  ten  ounces  av.].  Melt 
together,  at  a  moderate  heat,  the  Oil,  Spermaceti,  and  Wax ;  then  gradually  add  the 
Rose  Water,  stir  the  mixture  briskly  and  constantly  until  it  is  cool,  and  continue 
the  stirring  until  it  has  become  uniformly  soft  and  creamy."  U.  S. 

This  preparation  is  a  white,  very  soft,  and  elegant  ointment,  deriving  a  grateful 
odor  from  the  rose  water,  which  remains  incorporated  with  the  other  constituents  if 
kept  enclosed  in  glazed  vessels.  The  consistence  of  this  ointment  will  not  be  quite 
so  soft  as  that  of  the  U.  S.  P.  1870,  owing  to  the  slight  diminution  in  the  quantity 
of  oil  and  slight  increase  in  the  proportion  of  solids.  We  have  found  it  an  improve- 
ment to  add  oil  of  rose  in  the  proportion  of  one  drop  to  eight  ounces,  and  to  use  an 
instrument  known  as  the  "  Dover  egg-beater"  for  giving  it  the  desired  creamy  appear- 
ance. It  is  a  pleasant,  cooling  application  to  irritated  and  excoriated  surfaces,  and 
may  be  used  with  great  advantage  for  chapped  lips  and  hands,  so  frequent  in  cold 
weather.  As  the  ointment  is  liable  to  become  rancid  when  long  kept,  and  the  water 
to  separate  upon  exposure,  Mr.  Joseph  Laidley  has  proposed  the  substitution  for  the 
rose  water  of  oil  of  rose  and  glycerin,  the  former  in  the  proportion  of  two  drops,  the 
latter  in  that  of  four  fluidrachms,  the  quantity  of  spermaceti  being  increased  by  two 
drachms.  (A.  J.  P.,  xii.  119.)  For  some  purposes  the  substitution  is  useful;  but 
the  officinal  preparation  is  preferable  for  chapped  hands,  as  the  glycerin,  not  being 
absorbed,  leaves  an  unpleasant  sensation  of  stickiness  on  the  skin. 

UXGUENTUM  ATROPINE.  Br.     Ointment  of  Atropia. 
(rx-Gufis'TLM  a-tr6'pi-^.) 

Pommade  d'Atropine,  Fr..-  Atropinsalbe.  G. 

"  Take  of  Atropia  ei^hf  grains;  Rectified  ^yixit  half  a  fluidrachm ;  Prepared 
Lard  one  ounce  [avoirdupois].  Dissolve  the  Atropia  in  the  Spirit,  add  the  Lard, 
and  mix  thoroughly."  Br. 

For  the  uses  of  this  ointment,  see  Belladonna  and  Atropina.  Caution  must  be 
observed  that  the  ointment  shall  not  come  in  contact  with  abraded,  ulcerated,  or 
wounded  surfaces,  and  that  it  be  not  applied  too  freely  to  sound  skin. 

*  UnguentHtn  Antimonii,  "  Take  of  Tartrate  of  Antimony  and  Potassium,  in  very  fine  powder, 
one  hundred  grains  ;  Lard  four  hundred  gr<fin».  Rub  the  Tartrate  of  Antimony  and  Potassium 
■with  the  Lard,  gradually  added,  until  they  are  thoroughly  mixed."  U.  S.  1870. 
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UNGUENTUM  BELLADONNiE.  U.S.,  Br.   Belladonna  Ointment 

(UN-GUfiN'TUM  BEL-LA-DON'NiE.) 

Pommade  de  Belladone,  Fr.;  ToUkirschensalbe,  G. 

"  Alcoholic  Extract  of  Belladonna,  ten  parts  [or  forty-eight  grains]  ;  Diluted 
Alcohol,  SIX  parts  [or  half  a  fluidrachm]  ;  Benzoinated  Lard,  eighty-four  parts  [or 
four  hundred  grains],  To  make  one  hundred  parts  [or  about  one  ounce].  Rub  the 
Extract  with  the  Diluted  Alcohol,  until  uniformly  soft,  then  gradually  add  the  Lard, 
and  mix  thoroughly."  U.  S. 

"  Take  of  Extract  of  Belladonna  eighty  grains;  Prepared  Lard  one  ounce  [avoir- 
dupois]. Rub  the  Extract  smooth  with  a  few  drops  of  distilled  water,  then  add  the 
Lard,  and  mix  thoroughly."  Br. 

This  is  a  convenient  form  for  the  external  application  of  extract  of  belladonna. 
Care  must  be  taken  in  preparing  it  that  the  extract  employed  have  the  due  consist- 
ence ;  and,  if  dry  and  lumpy,  it  may  be  restored  to  the  proper  state  by  rubbing  it 
with  a  little  water  in  a  heated  mortar.  The  use  of  diluted  alcohol  as  now  officinally 
directed  is  still  better. 

UNGUENTUM  CADMII  lODIDI.  Br.     Ointment  of  Iodide  of  Cad- 
mium. 

(UN-GUfiN'TUM  CiD'MI-i  I-OD'I-DI.) 

Pommade  d'lodure  de  Cadmium,  Fr.;  Jodkadmiumsalbe,  G. 

"  Take  of  Iodide  of  Cadmium,  in  fine  powder,  sixty-two  grains;  Simple  Ointment 
one  ounce  [avoirdupois].     Mix  thoroughly."  Br. 
For  its  uses,  see  Iodide  of  Cadmium,  page  306. 

UNGUENTUM  CANTHARIDIS.  Br.  Ointment  of  Cantharides.  Oint- 
ment of  Spanish  Flies. 

(UN-GUfiK'TUM  CAN-THiK'T-DIS.) 
Unguentum  Cantharidura,  P. 6.;  Unguentum  Irritans,  Unguentum  ad  Fenticulosj   Onguent  de 
Cantharides,  Fr.;  Spanischfliegensalbe,  G. 

*'  Take  of  Cantharides,  Yellow  Wax,  each  one  ounce  [avoirdupois] ;  Olive  Oil 
gfix  Jluidounces.  Infuse  the  Cantharides  in  the  Oil,  in  a  covered  vessel,  for  twelve 
hours,  then  place  the  vessel  in  boiling  water  for  fifteen  minutes,  strain  through  mus- 
lin with  strong  pressure,  add  the  product  to  the  Wax  previously  melted,  and  stir 
constantly  while  the  mixture  cools."  Br. 

The  British  process  is  a  better  one  than  that  of  the  U.  S.  Pharmacopoeia  of  1870.* 
Olive  oil  is  a  good  solvent  of  cantharidin.  By  its  u^e  the  active  matter  of  the  flies 
is  more  uniformly  diffused  through  the  ointment  than  when  they  are  directly  incor- 
porated in  the  state  of  powder,  with  the  other  ingredients.  The  preparation  is  thus 
better  calculated  to  meet  the  end  proposed  of  maintaining  the  discharge  from  blis- 
tered surfaces,  without  producing  undue  irritation.  It  has  been  said  that  the  virtues 
of  the  flies  are  impaired  by  boiling ;  but  the  contrary  has  been  proved  to  be  the 
case,  the  cantharidin  being  neither  altered  nor  volatilized  at  100°  C.  (212°  F.) 
(See  Cantharis.)  It  should  be  recollected  that  this  ointment  is  intended  as  a  dress- 
ing for  blisters,  not  to  produce  vesication,  but  the  Committee  of  Revision  wisely 
omitted  the  preparation  from  the  U.  S.  P.  1880,  as  it  was  frequently  prescribed 
under  the  impression  that  it  was  equal  in  strength  to  the  cerate,  in  fact,  identical 
with  it,  and  disappointment  resulted  ;  such  a  preparation  should  be  left  to  extempo- 
raneous prescription.  Dupuytren' s  ointment,  employed  as  a  local  application  to  pre- 
vent the  loss  of  hair,  was  made  by  macerating  a  drachm  of  flies  in  a  fluidounce  of 
alcohol,  and  incorporating  one  part  of  the  tincture  thus  formed  with  nine  parts  of 
lard. 

UNGUENTUM  CETACEI.  Br.     Spermaceti  Ointment 

(FN-GUEN'TUM  CE-TA'CE-I.) 
Onguent  Wane,  Fr.;  Walrathsalbe,  G. 

"  Take  of  Spermaceti  five  ounces  [avoirduppis]  ;  White  Wax  two  ounces  [avoird.]  ; 

♦  "  Take  of  Cantharides  Cerate  one  hundred  and  ticenty  grains  ;  Resin  Cerate  thret  hundred  and 
gixty  grains.     Mix  them  thoroughly,"    U.  S.  1870. 
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Almond  Oil  otie  pint  [Imperial  measure],  or  a  sufficiency.     Melt  together  with  a 
gentle  heat,  remove  the  mixture,  and  stir  constantly  while  it  cools."  Br. 

This  ointment  is  employed  as  a  mild  dressing  for  blisters,  wounds,  and  excoriated 
surfaces.  It  should  be  made  in  small  quantities  at  a  time,  as  it  is  apt  to  become 
rancid  when  long  kept 

UXGUEXTUM  CHRYSAROBINI.   U.S.     Oirysarobm  Ointment. 

(CX-GCES'Tl"M  GHBYS-A-BO-BI'Xi.) 

Pommade  de  Poudre  de  Goa,  Fr.,-  Goapulversalbe,  G.         •   * 

"  Chrysarobin,  ten  parts  [or  forty-eight  grains]  ;  Benzoinated  Lard,  ninety  parts 
[or  one  ounce  av.].  To  make  one  hundred  parts  [or  about  one  ounce].  Rub  the 
Chrysarobin  with  the  Benzoinated  Lard,  gradually  added,  until  they  are  thoroughly 
mixed."  U.S. 

This  is  a  new  officinal  ointment,  which  has  been  used  in  psoriasis,  ringworm, 
and  other  diseases  of  the  skin,  but  has  been  to  a  great  extent  abandoned  on  ac- 
count of  the  permanent  stain  that  it  leaves  upon  the  linen ;  it  has  been  to  some  ex- 
tent supplanted  by  pyrogallic  acid  ointment.*  The  ointment  is  usually  preferred 
when  made  by  dissolving  the  chrysarobin  in  a  little  hot  benzol,  mixing  this  rapidly 
with  a  portion  of  the  melted  lard,  and  subsequently  stirring  before  adding  the  rest 
of  the  lard. 

UXGUEXTUM  CREASOTI.  U.  S.,  Br.     Ointment  of  Creosote. 
(cx-gcex'tum;  cbe-a-so'ti;) 

Pommade  de  Creosote,  Fr.;  Ereosotsalbe,  G. 

"Take  of  Creasote  one fluidrachm ;  Simple  Ointment  one  ounce  [avoirdupois]. 
Mix  thoroughly."  Br. 

The  British  ointment  is  more  than  twice  as  strong  as  that  officinal  in  the  U.  S.  P. 
1870,  which  was  made  by  mixing  half  a  fluidrachm  of  creasote  with  a  troyounce 
of  lard.  For  the  use  of  this  ointment,  see  Creasofum.  It  may  sometimes  be  advan- 
tageously diluted  with  lard  when  found  to  irritate. 

UNGUENTUM  DIACHYLON.  U.S.    Diachylon  Ointment. 

(yS-Gn£N'T0M  Di-iCH'Y-L6N— di-»kVl"n.) 
Pommade  de  Diachylon,  Fr.;  Diachjlonsalbe,  G. 

"  Lead  Plaster,  sixty  parts  [or  two  hundred  and  sixty-four  grains]  ;  Olive  Oil, 
thirty-nine  parts  [or  one  hundred  and  seventy  grains]  ;  Oil  of  Lavender,  one  part  [or 
five  minims],  To  make  one  hundred  parts  [or  about  one  ounce].  Melt  together  the 
Lead  Plaster  and  Olive  Oil,  at  a  moderate  heat ;  then,  having  permitted  the  mass  to 
become  partly  cool,  incorporate  with  it  the  Oil  of  Lavender,  and  stir  constantly  until 
coW."    U.S. 

This  new  officinal  ointment  has  been  largely  used  by  dermatologists  in  eczema  and 
other  skin  diseases.  It  is  frequently  called  '■  Unguentum  Diachylon  Hehrse'  on  ac- 
count of  its  extensive  use  by  Prof.  Hebra,  of  Vienna.  Vulpius  states  that  the 
ointment  used  at  Hebra's  clinic,  made  according  to  the  following  formula,  is  very 
superior  and  will  keep  for  weeks.  20  parts  of  litharge  are  heated  with  sufficient  water 
and  80  parts  of  olive  oil  until  the  reaction  is  completed,  when  1  part  of  oil  of  lav- 
ender is  added  to  the  strained  and  cooling  mass. 

Our  experience  with  the  ointment  made  by  the  latter  formula  is  that  the  tendency 
to  rancidity  constitutes  its  greatest  objection,  and  in  warm  weather  it  is  impossible 
to  keep  it  longer  than  a  few  days.  If  even  slightly  rancid,  it  is  unfit  for  use  in 
most  cases.  A.  Deringer  (Pharm.  Zeitschr.  fur  Bussiand,  1880,  p.  103  ;  A.  J.  P., 
Sept.  1880)  recommends  the  following  modification.  Dissolve  200  grammes  of  lead 
acetate  in  1  litre  of  distilled  water  and  300  grammes  of  white  Marseilles  soap  in  IJ 
litres  of  distilled  warm  water,  filter  both  solutions,  mix,  wash  the  resulting  precipitate 

*  The  ointment  of  pyrofjallic  acid  of  the  stren^h  of  from  ten  to  forty  grains  to  the  ounce  has 
been  used  ag  a  substitute  for  chrygarobin  ointment  (  UngaentHtn  Chtytarobiui).  It  is  slower  in  its 
action  than  the  ointment  of  chrysarobin.  and  also  stains  the  hair,  skin,  etc.  It  is  said  when  used 
too  freely  to  cause  constitutional  disturbance,  ffitb  fever,  greeaisb  urine,  etc. 
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frequently  with  distilled  water,  and,  after  removing  the  moisture  from  it  as  much  as 
possible,  melt  1  part  of  it  together  with  1  \  parts  best  olive  oil  on  a  steam  evaporating 
apparatus  and  triturate  into  a  white,  smooth  ointment  in  a  mortar,  which  then  pos- 
sesses all  the  excellent,  mild  and  healing  properties  of  Hebra's  ointment. 

M.  Eisner's  modification,  approved  by  Prof  L.  A.  Duhring,  is  as  follows.  One 
part  of  freshly-precipitated  (from  acetate  of  lead)  pure  white  hydro-oxide  of  lead 
is  rubbed  with  two  parts  of  water,  and  mixed  well  with  six  parts  of  the  best  Lucca 
olive  oil.  It  should  be  stirred  for  about  two  hours  over  a  hot-water  bath  near  the 
boiling  point,  and  cooled  with  jconstant  stirring  until  the  proper  consistence  is  ob- 
tained. While  cooling,  a  drachm  of  oil  of  lavender  to  each  half  pound  of  ointment 
is  to  be  added.  {Med.  Times,  May  7,  1881.) 

UNGUENTUM  ELEMI.  Br.     Ointment  of  Elemi. 

(UN-GUEN'TUM  EL'E-MI.)    - 
Unguentum  (Balsamum)  Arcsei;  Onguent  (Baume)  d'Arca;us,  Fr.;  Elemisalbe,  G. 
"  Take  of  Elemi  a  quarter  of  an  ounce  ;  Simple  Ointment  one  ounce.    Melt,  strain 

through  flannel,  and  stir  constantly  until  the  Ointment  solidifies."  Br. 

This  ointment  is  applied  as  a  gentle  stimulant  to  weak  ulcers,  and  may  be  used  for 

maintaining  the  discharge  of  issues  and  setons.     It  is  the  linimentum  arcsei  of  the 

older  pharmacy. 

UNGUENTUM  GALL^.  TJ.  S.,  Br.    NutgaU  Ointment,     Ointment  of 

Galls. 

(UN-GUfejf'TUM  GiL'LiE.) 

Pommade  de  Noix  de  Galle,  Fr.;  Gallapfelsalbe,  G. 

*'  Nutgall,  in  No.  80  powder,  ten  parts  [or  forty-eight  grains]  ;  Benzoinated  Lard, 
ninety  parts  [or  one  ounce  av.],  To  make  one  hundred  parts  [or  about  one  ounce}. 
Rub  the  Nutgall  with  the  Benzoinated  Lard,  gradually  added,  until  they  are  thor- 
oughly mixed."  U.  S. 

"  Take  of  Galls,  in  fine  powder,  eighty  grains  ;  Benzoated  Lard  one  ounce  [avoir- 
dupois].    Mix  thoroughly."  Br. 

Care  should  be  taken  to  have  the  nutgall  in  very  fine  powder  and  thoroughly 
sifted.  This  is  used  chiefly  in  piles  and  prolapsus  ani,  though  it  may  also  be  advan- 
tageously applied  to  flabby  and  indolent  ulcers. 

UNGUENTUM  GALL^  CUM  OPIO.  Br.     Ointment  of  Galls  and 

Opium. 

(UN-GUEN'TUM  GAL'L^E  Ct'M  O'PI-0.) 

"  Take  of  Ointment  of  Galls  one  ounce  [avoirdupois]  ;  Opium,  in  powder,  thirty- 
two  grains.     Mix  thoroughly."  Br. 

This  combination  of  galls  and  opium  is  sometimes  employed  for  irritable  piles. 
From  half  a  drachm  to  a  drachm  of  camphor  is  sometimes  added. 

UNGUENTUM  HYDRARGYRI.  U.S.,  Br.     Mercurial  Ointment 

\_Blue  Ointment.'] 

(TTN-GUEN'TUM  HY-DRAR'^Y-RI.) 

Unguentum  Hydrargyri  Cinereum,  P.G.;  Unguentum  Mercuriale,  s.  Neapolitanicum ;  Pommado 
(Onguent)  mercurielle,  P.  napolitaine,  Fr.;  Graue  Queeksilbersalbe,  G. 

"  Mercury,  ybwr  hundred  and  fifty  parts  [or  one  ounce  av.]  ;  Lard,  two  hundred 
and  twenty-five  parts  [or  a  half  ounce  av.]  ;  Suet,  two  hundred  and  twenty- five  parts 
[or  a  half  ounce  av.]  ;  Compound  Tincture  of  Benzoin, yb?/'ypaWs  [or  forty  minims]  ; 
Mercurial  Ointment,  one  hundred  parts  [or  one  hundred  grains].  To  make  one 
thousand  parts  [or  about  two  ounces  av.].  Mix  the  Mercury  with  the  Tincture  of 
Benzoin  in  a  mortar,  add  the  Mercurial  Ointment,  which  should  contain  50  per 
cent,  of  mercury,  and  triturate  the  mixture  until  globules  of  Mercury  cease  to  be 
visible ;  then  add  the  Lard  and  Suet,  previously  melted  together  and  partially 
cooled,  and  continue  the  trituration  until  globules  of  Mercury  cease  to  be  visible 
under  a  magnifying  power  of  ten  diameters."  U.  S. 
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"  Take  of  Mercury,  Prepared  Lard,  each,  one  pound  [avoirdupois]  ;  Prepared  Suet 
one  ounce  [avoird.].  Rub  them  together  until  metallic  globules  cease  to  be  visible."  Br. 

The  Pharmacopoeias  unito  at  present  in  recognizing  but  one  mercurial  ointment, 
which  contains  e<:jual  weights  of  mercury  and  fatty  matter.  When  the  physician 
wishes  a  weaker  preparation,  he  may  direct  the  ointment  to  be  diluted  with  such  a 
proportion  of  lard  as  may  answer  his  purpose. 

The  officinal  formula  is  particularly  adapted  to  the  extemporaneous  preparation  of 
this  ointment,  the  process  being  that  recommended  by  Prof.  Joseph  P.  Remington 
{A.J.  P.,  1881,  p.  192)  ;  the  mercurial  ointment  used  in  the  process  should  not  be 
old  or  rancid,  as  is  usually  recommended.  The  trituration  should  not  be  accompanied 
with  pressure,  but  a  light,  rapid  motion  to  the  pestle  is  most  effective.  Compound 
tincture  of  benzoin  was  found  by  experiment  to  possess  the  adhesive  properties  neces- 
sary to  extinguish  the  mercury  rapidly,  in  the  presence  of  a  portion  of  mercurial 
ointment,  whilst  the  alcohol  is  almost  entirely  dissipated  by  the  time  the  ointment  is 
finished,  leaving  less  than  one  per  cent,  of  the  non-volatile  constituents  of  the  tincture. 

In  the  preparation  of  mercurial  ointment,  care  is  requisite  that  the  mercury  should 
be  completely  extinguished.  The  trituration  is  usually  performed  upon  the  large 
scale  in  a  marble  mortar ;  as  it  is  difficult  to  keep  iron  so  clean  as  not  to  impart  more 
or  less  oxide  to  the  ointment.  The  mercury  is  known  to  be  extinguished  when  a 
portion  of  the  mass,  rubbed  upon  paper  or  the  back  of  the  hand,  exhibits  no  me- 
tallic globules  under  a  magnifying  glass  of  ten  diameters.  The  operation  cannot  be 
considered  as  satisfactorily  accomplished  when  the  globules  are  invisible  merely  to  the 
naked  eye.  To  facilitate  the  process,  which  is  very  tedious,  the  addition  of  various 
substances  has  been  proposed,  calculated  to  hasten  the  disappearance  of  the  metal. 
Turpentine  and  sulphur  have  been  employed,  but  are  inadmissible ;  the  former  be- 
cause it  renders  the  ointment  too  irritating,  the  latter  because  it  forms  with  the  mer- 
cury an  active  sulphide.  Their  presence  in  the  ointment  may  be  detected  by  the 
peculiar  odor  which  they  respectively  emit  when  exposed  to  heat.  Sulphur,  more- 
over, gives  the  ointment  a  darker  color  than  it  has  when  pure.  Rancidity  in  the 
lard  employed  facilitates  the  extinguishment  of  the  mercury,  but  is  liable  to  the  same 
objection  as  turpentine,  only  to  a  greater  degree.  31.  Guibourt  recommends  the  ad- 
dition of  one-sixteenth  of  old  mercurial  ointment,*  M.  Simonin  proposes  the  use  of 
lard  which  has  been  exposed  in  thin  layers  to  a  damp  air  for  fifteen  days.  This 
facilitates  the  extinguishment  of  the  metal,  but  probably  renders  the  preparation  more 
irritant  by  the  chemic;il  alteration  of  the  lard.  The  following  plan  of  preparing  the 
ointment  was  proposed  by  M.  Chevallier.  A  pound  of  mercury,  and  half  a  pound  of 
fresh  lard,  previously  melted,'^are  introduced  into  a  stone  or  glass  bottle,  shaken  till 
the  mixture  acquires  the  consistency  of  very  thick  syrup,  then  poured  into  a  mor- 
tar, and  incorporated  by  constant  stirring,  with  an  additional  half  pound  of  lard.  In 
this  manner,  according  to  Chevallier,  a  perfect  ointment  may  be  made  in  half  an  hour. 
Dr.  E.  R.  Squibb  prepares  this  ointment  by  succussion  in  an  apparatus  which  agitates 
the  mixture  of  fats  and  mercury  until  the  metal  is  extinguished.  When  prepared 
with  lard  alone,  the  ointment  is  apt,  in  hot  weather,  to  become  so  soft  as  to  allow 
the  metal  to  separate.  Hence  the  officinal  use  of  suet ;  and  even  a  larger  proportion 
might  be  employed,  during  the  summer  season. 

Dr.  Christison  states  that  the  better  plan  is  not  to  complete  the  process  by  a  con- 
tinuous trituration,  but  to  operate  for  a  short  time  every  day,  and  allow  the  oint- 
ment in  the  mean  time  to  be  exposed  to  the  air.     But  so  much  time  and  labor  is 

*  It  appears  that  Mr.  J.  Higginbottom  made  known,  so  long  ago  as  the  year  1814,  this  mode  of 
extinguishing  mercurv.  He  recommends  that  equal  weights  of  the  old  ointment  and  of  mercury 
should  be  rubbed  together,  till  the  globules  quite  disappear,  and  the  requisite  proportion  of  lard 
then  added.  It  is  not  necessary  that  the  mercurial  ointment  should  be  rancid.  (A  J.  Tr.,  ivi.  215.) 
For  a  process  recommended  by  Mr.  J.  M.  Maisch,  of  which  the  peculiarity  is  the  use  of  mercury 
passed  through  chamois  leather,  so  as  to  be  sprinkled  in  minute  division  over  the  fat.  see  A.  J.  P. 
(xxriii.  107) ;  and  for  another  by  Mr.  E.  H.  Hance,  in  which  melted  spermaceti  is  employed  as  the 
extinguishing  material,  and  which  is  said  to  answer  well  for  small  quantities,  see  the  same  journal 
(xxiz.  15).  M.  E.  Mouchon  uses  wax  or  stearin  to  facilitate  extinguishment,  and  recommends 
benzoinated  lard  as  the  vehicle.  (Jnurn.  de  Chim.  Med.,  Xov.  1856,  p.  652.)  Geo.  Boyle  uses  a  por- 
tion of  old  mercurial  ointment  and  ether.  (A.  J.  P.,  xlvi.  561.)  M.  Melseur  affirms  that  the  addi- 
tion of  glycerin  very  materially  hastens'the  process.  (P.  J.  Tr.,  1871,  p.  339.) 
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required  in  this  process,  that  the  ointment  is  preferably  made  by  machinery  on  the 
large  scale.  The  fatty  matters,  kept  in  the  fluid  state  by  a  heat  of  about  37 '7°  C. 
(100°F.),  are  triturated  with  the  metal  by  means  of  two  iron  balls,  which  arc  driven 
rapidly  round  in  a  circular  trough  by  steam  power.  The  extinguishment  of  the 
mercury  is  thus  effected  in  about  twelve  hours.  In  buying  from  the  manufacturer, 
great  care  should  be  exercised  by  the  pharmacist,  as  much  of  the  commercial  oint- 
ment contains  less  than  the  officinal  percentage  of  mercury.  Indeed,  it  is  sometimes 
found  in  the  market  without  a  trace  of  mercury,  having  been  made  by  mixing  up 
lampblack  with  rancid  lard  and  suet,  until  the  proper  tint  is  obtained. 

A  method  of  preparing  mercurial  ointment,  proposed  by  Orosi,  is  to  precipitate 
metallic  mercury,  in  the  pulverulent  form,  from  a  solution  of  corrosive  sublimate, 
by  an  excess  of  stannous  chloride,  with  the  addition  of  hydrochloric  acid  ;  and,  having 
poured  off"  the  supernatant  fluid,  washed  the  precipitate  with  warm  water,  and  dried 
it  between  bibulous  paper,  to  incorporate  it  with  the  prescribed  proportion  of  lard. 
To  prevent  the  precipitated  mercury  from  running  into  globules,  it  is  recommended 
to  cover  with  fat  the  interior  of  the  vessel  in  which  the  precipitation  takes  place. 
For  an  account  of  many  expedients  that  have  been  proposed  to  facilitate  the  ex- 
tinguishment of  the  metal,  see  a  paper  by  Dieterich  (^A.  J.  P.,  1880,  p.  138). 

Mercurial  ointment  has  when  newly  prepared  a  bluish  color,  which  becomes  darker 
by  age.  It  has  been  thought  to  contain  the  mercury  in  Uie  state  of  mercurous 
oxide  ;  but  most  of  the  metal  can  be  separated  by  methods  not  calculated  to  reduce 
the  oxide ;  and  it  is  now  generally  admitted  that  by  far  the  greater  part  of  it  exists 
in  a  state  of  minute  division,  and  not  of  chemical  combination.  It  has  been  shown, 
however,  that  the  metal  is  slightly  oxidized  ;  and  the  change  of  color  which  the  oint- 
ment undergoes  with  age  is  attributable  to  further  oxidation.  If  the  ointment  be 
kept  long  melted  in  a  narrow  vessel,  metallic  mercury  subsides,  and  an  oily  liquid 
floats  upon  the  surface.  After  this  has  been  filtered  so  as  to  separate  everything 
undissolved,  it  is  blackened  by  sulphuretted  hydrogen,  and  yields  a  trace  of  oxide  of 
mercury  to  acetic  acid.  Dr.  Christison  states  that  he  has  examined  various  samples  of 
the  ointment,  and  never  failed  to  detect  oxide  of  mercury  ;  and  he  has  inferred  fj-om 
his  observations  that  the  oxide  amounts  to  rather  more  than  1  per  cent,  ( Christi- 
son s  Dispensatory.)  But  the  proportion  is  variable,  according  to  the  age  and  mode 
of  preparation  of  the  ointment.  It  scarcely  admits  of  a  doubt  that  the  oxide  of 
mercury  formed  enters  into  chemical  combination  with  the  lard,  or  one  of  its  fatty 
acids.  Mr,  Donovan  advanced  the  idea  that  the  medicinal  activity  of  the  ointment 
depended  exclusively  on  this  compound  of  the  lard  wij;h  the  mercurial  oxide.  But 
an  ointment  made  by  merely  mixing  lard  and  black  oxide  of  mercury  has  not 
the  same  effect,  because  there  is  no  chemical  union  between  the  ingredients.  But, 
upon  exposing  such  a  mixture  to  a  temperature  of  176*6°  C.  (350°  F.),  and  contin- 
ually agitating  it  for  two  hours,  he  found  that  every  ounce  of  lard  dissolved  and 
combined  with  twenty-one  grains  of  oxide,  and  the  resulting  compound  was  proved 
to  be  equally  effiectual  with  the  common  ointment,  and  capable  of  being  introduced 
into  the  system  in  one-third  of  the  time.  It  has  been  proposed  to  substitute  an 
ointment  thus  prepared  for  that  made  according  to  the  officinal  directions,  as  being 
more  manageable  and  of  more  uniform  strength.  Care,  however,  would  be  required 
in  preparing  it  to  avoid  a  temperature  either  too  high  or  too  low  ;  as  the  former 
might  decompose  the  oxide,  and  the  latter  would  be  insufficient  to  effect  its  union 
with  the  lard.  There  would  be  danger,  also^  that  the  lard  might  be  rendered  irri- 
tant by  the  influence  of  the  heat.  From  experiments  by  a  committee  of  the  Col- 
lege of  Pharmacy  of  New  York,  it  appears  that  the  ointment,  contained  in  jars, 
becomes  somewhat  unequal  in  consequence  of  the  settling  of  the  metallic  ingredient. 
The  inference  is  that,  after  long  standing,  the  contents  of  the  jar  should  be  tritu- 
rated so  as  to  restore  an  equable  strength  before  being  dispensed.  {A.  J.  P.,  xvi,  2.) 

Medical  Uses.  Mercurial  ointment,  when  rubbed  upon  the  surface  of  the  body, 
produces,  in  consequence  of  its  absorption,  the  general  effects  of  mercury  upon  the 
system;  It  is  resorted  to  either  alone,  when  circunjstances  prevent  or  discourage  the 
internal  use  of  mercury,  or  conjointly  with  the  internal  use  of  the  medicine,  to 
produce  a  more  speedy  or  powerful  effect  in  urgent  cases.     It  may  also  be  advan- 
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tageously  employed  as  a  resolvent  in  local  affections  ;  as  in  the  case  of  venereal  bu- 
boes, and  of  chronic  glandular  swellings,  upon  which  it  may  be  made  to  operate 
directly  by  being  applied  in  the  course  of  the  absorbents  passing  through  the  enlarged 
glands.  The  proper  quantity  to  be  employed  at  one  time,  with  a  view  to  salivation, 
is  about  a  drachm,  which  should  be  applied  night  and  morning,  by  means  of  friction, 
to  the  inner  surface  of  the  thighs,  legs,  or  arms,  and  continued  *till  the  system  is 
affected.     (See  Oleatum  Hydrargyria  page  989.) 

In  urgent  cases,  or  in  local  affections,  it  may  also  be  rubbed  on  other  parts  of  the 
body,  or  applied  to  blistered  surfaces.  The  friction  should  on  each  occasion  be  con- 
tinued till  the  whole  of  the  ointment  is  absorbed.  When  frequently  rubbed  upon 
the  same  part,  it  is  apt  to  produce  a  disagreeable  eruption,  which  interferes  with  its 
continued  application.  Camphor  is  sometimes  added,  in  order  to  render  it  more 
easy  of  absorption ;  but,  without  producing  this  effect,  it  increases  the  liability  of 
the  ointment  to  irritate  the  skin,  and  is  of  no  other  advantage  than  to  soften  its 
consistence  when  too  firm  from  a  large  proportion  of  suet.  Mercurial  ointment  has 
been  employed,  with  some  success,  to  prevent  the  maturation  of  the  smallpox  pustule, 
and  the  consequent  pitting.  For  this  purpose  it  may  be  applied  to  the  face  or 
other  part,  thickly  spread  on  patent  lint  or  muslin,  care  being  taken  to  prevent  the 
access  of  the  air  to  the  covered  part.  To  be  successful  it  must  be  applied  before 
the  third  or  fourth  day  of  the  eruption.  The  ointment  has  been  recommended  also 
in  erysipelas  and  chilblains.  Iodide  of  potassium,  rubbed  with  mercurial  ointment, 
is  said  to  promote  the  separation  of  the  mercury  in  the  form  of  globules  {Juurn.  de 
Pharm.,  3e  ser.,  x.  356)  ;  but  the  effect  does  not  take  place  if  the  iodide  is  thor- 
oughly dried  and  well  powdered,  and  the  ointment  added  to  it  by  small  portions  at 
a  time.  (Ibid.,  x.  421.)  The  ointment,  diluted  with  twice  or  three  times  its  weight 
of  lard,  is  sometimes  applied  to  ulcers,  and  to  certain  cutaneous  eruptions. 

Off.  Prep.  Linimentum  Hydrargyri,  Br.;  Suppositoria  Hydrargyri,  Br.;  Unguen- 
tum Hydrargyri  Compositum,  Br. 

UNGUENTUM   HYDRARGYRI   AM^IOXIATI.  U.  S.,  Br.     Oint- 
ment of  Ammoniated  Mercury. 

(rN-GrfeX'TlM  HY-DKAR'^T-Ri  AM-MO-XI-A'TI.) 
Unguentnm  Prsecipitati  Albi ;  Ointment  of  White  Precipitate;  Unguentum  Hydrargyri  Prseci- 
pitati  Albi,  P.G.;  Pommade  de  Precipit6  blanc,  Fr.;  AVeisse  Quecksilbersalbe,  G. 

'■'•  Ammoniated  Mercury,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains]  ; 
Benzoinated  Lard,  ninety  parts  [or  one  ounce  av.],  To  make  one  hundred  parts  [or 
about  one  ounce].  Rub  the  Ammoniated  Mercury  with  the  Benzoinated  Lard, 
gradually  added,  until  they  are  thoroughly  mixed."  U.  S. 

'•  Take  of  Ammoniated  'blexcxiry  sixty -two  grains  ;  Simple  Ointment  one  ounce 
[avoirdupois].     Mix  thoroughly."  Br. 

Used  chiefly  in  cutaneous  eruptions,  such  as  psora,  porrigo,  and  herpes. 

UXGUENTUM  HYDRARGYRI  COMPOSITUM.  Br.     Compound 

Ointment  of  Mercury. 

(rN-GTrfiX'TUM  HY-DRAR'9Y-Ri  C0M-P0§'I-TCM.) 

Pommade  mereurielle  composee,  Fr.;  Kanipfer  Quecksilbersalbe,  G. 

"  Take  of  Ointment  of  Mercury  six  ounces;  Yellow  Wax,  Olive  Oil,  of  each,  three 
ounces;  Camphor  one  ounce  and  a  half.  Melt  the  wax  with  a  gentle  heat  and  add 
the  Oil,  then,  when  the  mixture  is  nearly  cold,  add  the  Camphor  in  powder,  and  the 
Ointment  of  Mercury,  and  mix  the  whole  thoroughly  together."  Br. 

The  addition  of  camphor  to  mercurial  ointment  tends  to  soften  it,  and  is  thought 
by  some  to  promote  the  absorption  of  the  mercury. 

UNGUENTUM  HYDRARGYRI  lODIDI  RUBRI.  Br.    Ointment 

of  Bed  Iodide  of  Jlercun/. 

(rx-Gu£y'TrM  hy-drab'^t-bI  i-Cd'i-dI  bC'bbi.) 

Pommade  de  Deutoiodure  de  Mercure,  Fr.:  Jodquec-ksilbersalbe,  G. 

"  Take  of  Red  Iodide  of  Mercury,  in  fine  powder,  sixteen  grains;  Simple  Oint- 
ment one  ounce  [avoirdupois].     Mix  thoroughly."  Br. 
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This  ointment,  which  is  identical  with  that  officinal  in  the  U.  S.  P.  1870,  with 
the  exception  that  the  troyounce  instead  of  the  avoirdupois  ounce  was  used  in  the 
U.  S.  P.  formula,  is  employed  as  a  dressing  to  scrofulous  and  syphilitic  ulcers, 
especially  when  they  are  very  indolent. 

UNGUENTUM   HYDRARGYRI  NITRATIS.  U.S.,  Br.     Ointment 
of  Nitrate  of  Mercury.     [Citrine  Omtmenti\ 

(UN-GUEN'TUM  HY-DKXK'^Y-KI  NI-TRA'TIS,) 

Unguentum  Citrinum ;  Unguentum  Hydrargyri  Citrinumj  Pommade  de  Nitrate  de  Mercure, 
Fr.;  Gelbe  Quecksilbersalbe,  G. 

"Mercury,  seven  parts  [or  four  hundred  and  forty-four  grains]  ;  Nitric  Acid,  sev- 
enteen parts  [or  one  fluidounce  and  five  fluidrachms] ;  Lard  Oil,  seventy-six  parts 
[or  eleven  ounces  av.].  Heat  the  Lard  Oil,  in  a  glass  or  porcelain  vessel,  to  a  tem- 
perature of  70°  C.  (158°  F.);  then  add,  without  stirring,  seven  parts  [or  five  fluid- 
drachms]  of  Nitric  Acid,  continue  the  heat  so  long  as  a  moderate  effervescence  con- 
tinues, and  allow  the  mixture  to  cool.  Dissolve  the  Mercury  in  the  remainder  of 
the  Nitric  Acid,  with  the  aid  of  sufficient  heat  to  prevent  the  solution  from  crystal- 
lizing, add  this  solution  to  the  mixture  before  it  has  become  entirely  cold,  and  mix 
them  thoroughly,  avoiding  the  use  of  an  iron  spatula."  U.  S. 

"  Take  of  Mercury,  by  weight,  four  ounces  [avoirdupois]  ;  Nitric  Acid  ticelve 
fiuidounces ;  Prepared  Lard  fifteen  ounces  [avoird.]  ;  Olive  Oil  tliirty-two  fluid- 
ounces.  Dissolve  the  Mercury  in  the  Nitric  Acid  with  the  aid  of  a  gentle  heat  j 
melt  the  Lard  in  the  Oil,  by  a  steam  or  water-bath,  in  a  porcelain  vessel  capable  of 
holding  six  times  the  quantity ;  and,  while  the  mixture  is  hot,  add  the  Solution  of 
Mercury,  also  hot,  mixing  them  thoroughly.  If  the  mixture  do  not  froth  up,  in- 
crease the  heat  till  this  occurs.     Keep  it  stirred  until  it  is  cold."  Br. 

The  chemical  changes  which  take  place  in  the  preparation  of  this  ointment  are 
not  precisely  known.  They  differ  somewhat  according  to  the  circumstances  under 
which  the  operation  is  performed ;  for  example,  according  to  the  proportion  and 
strength  of  the  acid,  the  nature  of  the  fatty  matter,  and  the  degree  of  heat  employed. 
In  the  British  process  and  that  of  the  U.  S.  P.  1870  the  mercury,  in  the  first  step 
of  the  process,  is  converted  into  a  mixture  of  mercuric  and  mercurous  nitrate  by  the 
addition  of  nitric  acid  in  excess,  with  the  loss  of  some  of  the  free  nitric  acid  through 
deoxidation.  When  the  acid  mercurial  solution  is  added  to  the  fatty  matter,  a  reac- 
tion takes  place,  which  results  in  the  fat  being  oxidized  at  the  expense  of  the  free 
nitric  acid,  nitrogen  dioxide  and  nitrogen  tetroxide  being  at  the  same  time  liberated, 
the  olein  of  the  fat  is  converted  into  elaidin,  which  change  is  recognized  by  the 
beautiful  orange  color  of  the  fat.  But  the  degree  to  which  these  changes  take 
place  is  influenced  greatly  by  the  temperature  to  which  the  mixture  is  exposed. 
If  this  be  low,  there  is  little  or  no  escape  of  gas ;  if  elevated,  there  is  a  copious 
evolution  of  nitrous  fumeg.  In  the  former  case  the  changes  are  obviously  less  con- 
siderable than  in  the  latter. 

As  formerly  prepared,  this  ointment,  though  at  first  beautifully  yellow  and  of  the 
proper  consistence,  soon  began  to  change*  acquiring  in  time  a  dirty  greenish  and 
mottled  color,  and  becoming  so  hard  and  friable  as  to  be  unfit  for  use  unless  mixed 
with  lard.  These  results  were  ascribed  to  various  causes,  and  many  different  modi- 
fications of  the  process  were  proposed  in  order  to  obviate  them.  The  U.  S.  pro- 
cess of  1860  was  based  upon  the  fact  that  the  olive  oil  of  the  former  British  process 
is  hardened  by  nitrous  acid  or  the  nitrate  of  mercury,' while  the  same  effect  is  not 
produced  upon  neat's-foot  oil.  As  at  first  published,  the  process  was  defective  in  the 
direction  to  add  the  mercurial  solution  to  the  mixed  oleaginous  fluid  when  it  begins  to 
stiffen  on  cooling.  "When  this  direction  was  complied  with,  at  least  with  the  acid  of 
the  ordinary  strength,  the  preparation  had  a  brown  color  and  semi- liquid  consistence ; 
but,  with  some  modifications  such  as  were  introduced  into  the  revised  formula  of  the 
Pharmacopoeia  of  1850,  the  process  yielded  an  excellent  ointment,  which,  though  it 
sometimes  assumed  a  greenish  color  on  exposure,  retained  permanently  a  soft  unc- 
tuous consistence.  We  have  had  specimens  of  the  ointment  in  our  possession  for 
.  several  years,  which  have  retained  a  uniform  yellowish  color,  and  a  perfectly  good 
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unctuous  consistence.  R.  Rother,  however,  aflBrmed  that  the  fault  is  not  in  the 
components,  but  in  the  processes  of  the  officinal  formula  of  1870  (A.J.  P.,  xlii. 
420),  especially  in  the  use  of  too  high  a  heat  ;*  and  these  views  have  been  con- 
firmed by  ample  experience.  The  present  officinal  process  is,  as  will  be  seen,  based 
on  Rother's  formula,  the  principal  modification  being  the  substitution  of  lard  oil, 
which  obviates  a  tendency  of  the  ointment  to  become  too  hard  and  of  a  granular 
consistence.  The  value  of  Rother's  process  lies  principally  in  the  fact  that  the  olein 
of  the  oil  is  first  converted  into  elaidin  by  the  addition  of  nitric  acid  alone,  and  the 
application  of  heat,  and  when  the  reaction  has  ceased  and  the  basis  of  citrine  oint- 
ment, as  it  might  be  called,  is  prepared,  and  nearly  cold,  the  mercurial  solution  is  added. 
In  this  way  decomposition  of  the  mercuric  nitrate  is  avoided,  as  it  is  not  subjected 
to  heat,  and  the  result  is  an  ointment  which  will  retain  its  color  and  consistence  a 
long  time.  The  drying  vegetable  oils  do  not  appear,  like  olive  oil,  to  be  converted 
by  nitrous  acid  or  the  nitrate  of  mercury  into  elaidin ;  an^  it  was  a  fair  inference 
that  they  might  be  employed  advantageously  in  the  preparation  of  citrine  ointment. 
Accordingly,  Dr.  Fessenden,  of  North  Carolina,  stales,  in  an  inaugural  essay,  that 
he  substituted  linseed  oil  for  the  neat's-foot  oil  of  the  U.  S.  process,  and  succeeded 
in  obtaining  a  perfectly  good  and  durable  ointment.  M.  Falieres  has  found  the  oil 
of  the  ground-nut  (Arachis  hypogsea)  to  answer  very  well.  (P.  J.  Tr.,  1873,  p.  1081.) 
Washed  butter  is  frequently  used  as  the  fat 

In  the  British  process,  when  the  fatty  matter  and  mercurial  solution  are  mixed, 
care  must  be  taken  that  the  heat  applied  be  not  too  great.  Gas  is  extricated  at 
82-2°  C.  (180=  F.),  and  at  100°  C.  (212°  F.)  escapes  so  abundantly  that  the  mixture 
boils  over  unless  the  vessel  is  very  large.  {Alsop.')  Besides,  if  the  heat  is  too  great, 
a  portion  of  the  mercury  is  reduced,  and  the  color  of  the  ointment  impaired.  When 
large  quantities  of  materials  are  operated  upon,  the  reaction  which  occurs  prodiyces 
of  itself  a  sufficient  heat ;  but  in  ordinary  cases  the  temperature  should  be  kept  at 
about  87-7°  C.  (190°  F.)  by  means  of  a  water-bath,  asd  if  it  exceed  961°  C.  (205° 
F.)  should  be  reduced.  It  should  always  be  sufficient  to  produce  a  copious  extrica- 
tion of  gas.  The  ointment  should  be  prepared  in  a  glass,  porcelain,  or  well-glazed 
earthen  vessel ;  and  a  glass  rod  or  wooden  spatula  should  be  employed  for  stirring 
the  mixture. 

Medical  Uses.  This  ointment  is  much  and  very  advantageously  employed,  as  a 
stimulant  and  alterative  application,  in  porrigo  or  tinea  capitis,  impetigo  larvalis  or 
crusta  lactea,  psoriasis  and  pityriasis,  certain  forms  of  chronic  eczema,  psorophthalmia 
and  inflammation  of  the  eye  and  eyelids  connected  with  porrigo  of  the  face  or  scalp, 
and  various  other  ulcerative  and  eruptive  affections.  It  should  be  diluted  with  lard, 
unless  in  cases  which  require  a  very  stimulant  application.  Some  care  is  requisite  in 
its  use,  to  avoid  the  risk  of  salivation.  When  hard  and  friable,  it  must  be  rubbed 
up  with  fresh  lard  before  it  can  be  applied. 

An  ointment  prepared  with  lard  and  nitric  acid,  called  Alyons  ointment,  after  the 
person  who  first  prepared  it,  was  formerly  much  used  in  cases  similar  to  those  in 
which  the  citrine  ointment  is  now  employed.  The  ointment  of  nitric  acid  of  the 
former  Edinburgh  and  Dublin  Pharmacopoeias  was  of  this  character. 

UXGUENTUM   HYDRARGYRI  OXIDI  FLAYI.  U.S.     Oinl- 
ment  of  Yellow  Oxide  of  Mercury. 

(Uy-GUfiS'TLM  HY-DBAK'9T-Bi  dX'l-DI  FLA'VI.) 
Poromade  d'Oxyde  jaune  de  JiVercure,  Fr.:  Gelbe  Quecksilberoxydsalbe,  G. 
"  Yellow  Oxide  of  Mercury,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains]  ; 
*  R.  Rother's  formula  is  as  folloiys.  "  Take  of  Mercury  \h  troyounees;  Nitric  Acid,  sp.  gr.  1*42, 
3i  troyounces;  Lard,  pure,  IBJ  troyounees.     Dissolve  the  Mercury  in  900  grains  of  the  Nitric 
Acid,  with  the  aid  of  heat,  and  keep  the  solution  gently  warm  to  prevent  crystallization  before  it 
is  used.     Melt  the  Lard  in  a  suitable  vessel,  with  a  moderate  heat;  then  add  the  remainder  of  the 
Nitric  Acid,  and  continue  the  heat,  icithout  stirring  the  mixture,  as  long  as  moderate  efferFCScenee 
continues;  but  if  this  becomes  too  violent,  remove  the  mixture  from  the  fire,  and  only  replace  it 
when  the  action  slackens  too  much.     Finally,  when  effervescence  ceases,  and  the  liquid  only  boils 
even  under  an  increased  heat,  remove  the  mixture  from  the  fire  altogether;  and  when  it  begins  to 
stiffen,  add  the  mercurial  solution  and  mix  thoroughly."  {A.J.  P..  xlii.  420.J  (For  a  formula  in  which 
neai's-foot  oil  is  used,  claimed  by  Mr.  Thos.  J.  Covell  to  be  superior  to  the  officinal,  and  for  a  bibli- 
ography of  the  subject,  see  A.  J.  P.,  xlii.  211.) 
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Oiutiiieiit,  ninety  parts  [or  one  ounce  av.],  To  make  one  hundred  parts  [or  about 
one  ounce].  Rub  the  Oxide  of  Mercury  with  the  Ointment,  gradually  added, 
until  they  are  thoroughly  mixed."  U.  S. 

The  unctuous  vehicle  of  this  ointment,  without  being  so  liquid  as  to  allow  the 
powder  to  subside,  must  yet  melt  at  the  heat  of  the  body,  and  thus,  when  intro- 
duced into  the  eye,  spread  equably  over  the  surface.  It  should,  moreover,  be  as 
far  as  possible  chemically  indifferent  to  the  oxide,  and,  while  perfectly  bland  in  its 
proper  state,  should  not  be  liable  to  become  irritating  by  rancidity.  Simple  ointment 
has  been  adopted  by  the  revisers  of  the  Pharmacopoeia ;  but  petrolatum,  or  a  mixture 
of  butter  of  cacao  and  almond  oil,  or  of  spermaceti,  wax,  and  almond  oil,  without 
the  rose-water,  would  be  more  elegant.  (/*.  J.  Tr.,  2d  ser.,  vii.  324.) 

UNGUENTUM  HYDRARGYRI  OXIDI  RUBRI.  U.S.,  Br. 

Ointment  of  Red  Oxide  of  Mercury. 

(UN-GUEN'TUM  HY-DBAR'gY-RI  OX-I-DI  KU'BRI.) 

Unguentum  Hydrargyri  Rubrum,  P.G.;  tinguentum  Praecipitatum  Rubrum  j  Pommade  de  Pre- 
cipite  rouge;  Baume  ophthaltnique  rouge,  Fi\;  Rothe  Quecksilbersalbe,  G. 

'•  Red  Oxide  of  Mercury,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains]  ; 
Ointment,  ninety  parts  [or  one  ounce  av.],  To  make  one  htindred  parts  [or  about 
one  ounce].  Rub  the  Oxide  of  Mercury  with  a  small  quantity  of  the  Ointment, 
until  a  perfectly  smooth  mixture  is  obtained ;  then  gradually  add  the  remainder  of 
the  Ointment,  and  mix  thoroughly."  U.  3. 

"Take  of  Red  Oxide  of  Mercury,  in  very  fine  powder,  sixty -tico  grains ;  Yellow 
Wax  one-quarter  of  an  ounce  [avoirdupois]  ;  Oil  of  Almonds  three-quarters  of  an 
ounce  [avoird.].  Melt  the  Wax  at  a  gentle  heat,  mix  the  Oil  with  it,  and  when  the 
mixture  is  nearly  cold,  add  the  Oxide  of  Mercury,  and  mix  the  whole  thoroughly 
together."  Br, 

The  red  oxide  of  mercury  here  referred  to  is  that  prepared  from  the  nitrate,  and 
usually  called  red  precipitate.  It  is  important  that  the  oxide  should  be  thoroughly 
pulverized  before  being  mixed  with  the  lard;  as  otherwise  it  might  prove  injurious 
in  cases  of  ophthalmia,  in  which  it  is  sometimes  used.  When  great  care  is  taken  to 
have  the  red  oxide  very  finely  pulverized,  the  color  is  more  yellowish  than  is  usual. 
This  ointment  loses  its  fine  red  color  when  long  kept,  probably  in  consequence  of  the 
conversion  of  the  red  oxide  into  the  black,  or  its  reduction  to  the  metallic  state.  It 
is  best  to  prepare  it  only  in  small  quantities  at  a  time.  We  have  been  informed 
that,  if  the  preparation  be  made  by  mixing  the  red  oxide  with  poplar-bud  ointment, 
it  will  keep  a  long  time  without  change.  According  to  R.  H.  Stabler,  of  Alexandria, 
Va.,  an  equally  effectual  method  is  to  mix  two  drops  of  Liquor  Potassae  with  each 
ounce  of  the  ointment  when  prepared  (J..  J.  P.,  xxiii.  123)  ;  but  Mr.  Kalish  states 
that  this  is  not  effectual.  According  to  Mr.  Emil  Martin,  if  a  mixture  of  six  parts 
of  castor  oil  to  two  of  wax  be  used  as  the  basis  of  the  ointment,  the  red  color  will 
remain  unchanged  for  years.  (J.,  J.  P.,  xliv.  202.)  Mr.  Julius  Kalish  substitutes 
oil  of  sweet  almonds  for  the  castor  oil,  on  account  of  the  unpleasant  odor  of  the 
latter.  (J..  J.  P.,  xlv.  69.)  Ointment  of  red  oxide  of  mercury  is  a  highly  useful 
stimulating  ointment,  much  employed  in  indolent  and  foul  ulcers,  in  porrigo  of  the 
scalp,  psorophthalmia  and  chronic  conjunctival  ophthalmia,  especially  when  at- 
tended with  thickening  of  the  inner  membrane  of  the  eyelids,  or  with  specks 
upon  the  cornea,  but  it  is  rapidly  being  supplanted  by  the  ointment  of  yellow  oxide 
of  mercury.     It  may  be  diluted  with  lard  if  found  to(J  stimulating. 

UNGUENTUM  HYDRARGYRI  SUBCHLORIDI.  Br.     Ointment 
of  Subchloride  of  Mercury. 

(UN-GUfiN'TUM  HY-DRAR'gJY-Ki  SUB-GHLO'RI-DI.) 

Unguentum  CalomelanoB,  Br.  1S6-4;  Ointment  of  Calomel;  Pommade  de  Calomfilas,  Fr.; 
Quecksilberchloriirsalbe,  G. 

"  Take  of  Subchloride  of  Mercury  eighty  grains  ;  Prepared  Lard  one  ounce  [avoir- 
dupois].    Mix  thoroughly."  Br.    < 

There  is  little  occasion  for  such  a  preparation  as  this.     Calomel  is  much  inferior 
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for  affecting  the  system  by  inunction  to  the  mercurial  ointment ;  and  as  an  applica- 
tion to  ulcerated  surfaces  the  form  of  cerate  would  be  better.  It  may,  however,  be 
useful  in  certain  cutaneous  eruptions  by  being  rubbed  upon  the  part. 

UXGUEXTUM  lODL  U.S.,  Br.    Iodine  Oiniment. 

(rs-GCEs'TrM  i-oDi.) 

TTagaentiim  lodinii,  r.  .9.  1S70:  Pomtnade  d'lode.  J-'r.;  Jodsalbe,  O. 

"  Iodine, /bwr  ^ar/s  [or  eighteen  grains]  ;  Iodide  of  Potassium,  one  part  [or  four 
grains]  ;  Water,  two  parts  [or  eight  minims]  ;  Benzoinated  Lard,  ninety-three  parts 
[or  four  hundred  and  twenty  grains].  To  make  one  hundred  parts  [or  about  one 
ounce].  Rub  the  Iodine  and  Iodide  of  Potassium,  first  with  the  Water  and  then 
with  the  Benzoinated  Lard,  gradually  added,  until  they  are  thoroughly  mixed, 
avoiding  the  use  of  an  iron  spatula."    U.  S. 

"  Take  of  Iodine,  Iodide  of  Potassium,  of  each,  thirty-two  grains  ;  Proof  Spirit 
one  Jluidrachm ;  Prepared  Lard  two  ounces  [avoirdupois].  Rub  the  Iodine  and 
Iodide  of  Potassium  well  together,  with  the  Spirit,  in  a  glass  or  porcelain  mortar, 
add  the  Lard  gradually,  and  mix  thoroughly.'"  Br* 

The  object  of  the  iodide  of  potassium  and  water  is  simply  to  bring  the  iodine  into 
a  state  in  which  it  may  be  thoroughly  and  equably  incorporated  with  the  lard.  They 
have  been  found  to  answer  better  iu  practice  than  the  alcohol  formerly  used. 

Owing  to  the  evaporation  of  the  water,  this  ointment  is  said  at  times  to 
contain  sharp  crystals  of  iodine.  The  use  of  glycerin  instead  of  water  would 
obviate  this.  When  rubbed  upon  the  skin  it  imparts  to  it  an  orange  color, 
which,  however,  slowly  disappears  with  the  evaporation  of  the  iodine.  It  is  useful 
as  a  local  application  in  goitre,  scrofulous  swellings  of  the  glands  and  other  chronic 
tumefactions,  internal  or  external,  operating  probably  through  the  medium  of  absorp- 
tion. When  continued  for  some  time  it  occasionally  produces  a  pustular  eruption 
upon  the  portion  of  skin  to  which  it  is  applied.  Dr.  Cerchiari  strongly  recommends 
it  in  cases  of  enlarged  tonsils,  after  the  disappearance  of  inflammation.  It  should  be 
applied  to  the  tonsils  morning  and  evening  by  means  of  a  camel's-hair  pencil.  la 
two  months,  according  to  the  author,  the  enlargement  disappears.  {A.  J.  P.,  viii. 
83.)  It  has  also  been  recommended  in  chilblains.  The  ointment  should  be  pre- 
pared only  when  wanted  for  use ;  for  it  undergoes  change  if  kept,  losing  its  deep 
orange-brown  color,  and  becoming  pale  upon  its  surface. 

UXGUEXTUM  lODOFORMI.  U.S.     Iodoform  Ointment 

rrX-GlEX'TlM  i-O-DO-rOB'MI.) 

"  Iodoform,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains]  ;  Benzoinated 
Lard,  ninety  parts  [or  one  ounce  av.].  To  make  one  hundred  parts  [or  about  one 
ounce].  Rub  the  Iodoform  with  the  Benzoinated  Lard,  gradually  added,  until  they 
are  thoroughly  mixed."   U.  S. 

This  is  a  new  officinal  ointment.  It  is  important  to  have  the  iodoform  in  a  very 
fine  powder,  as  officinally  directed,  and,  owing  to  the  powerful  odor  of  iodoform,  it  is 
usual  to  add  oil  of  bitter  almond  or  one  of  the  other  volatile  oils,  balsam  of  Peru,  or 
a  similar  substance,  to  render  the  odor  more  bearable. 

UXGUEXTUM  MEZEREI.  U.S.     Mezermm  Ointment 

(rK-GCEXTCM  MB-ZE'BE-i.) 
Pommade  epispastique  au  Garou,  Pommade  de  Mez^reon,  Fr.;  Seidelbastjalbe,  O. 
"  Fluid  Extract  of  Mezereum,  twenty-five  parts  [or  two  fluidrachms]  ;  Lard,  eighty 
parts  [or  three  hundred  and  sixty  grains]  ;  Yellow  Wax,  twelve  parts  [or  fifty-four 
grains]  [To  make  about  one  ounce  av.].  Melt  together  the  Lard  and  Wax  with 
a  moderate  heat,  add  the  Fluid  Extract,  and  stir  the  mixture  constantly  until  the 
alcohol  has  evaporated ;  then  continue  to  stir  until  cool."  U.  S. 

*  Vnguentum  lodinii  Compon'tum.  "CS.  IS70.  "  T&ke  of  Iodine fy'leeH  (fraim  ;  Iodide  of  Potas- 
sium thirty  graiitt  ;  Water  thirty  minims  ;  Lard  a  troyounce.  Rnb  the  Iodine  and  Iodide  of  Potas. 
sinm  first  with  the  Water,  and  then  with  the  Lard,  until  they  are  thoroughly  mixed."' C  S.  1870. 
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This  ointment  is  equivalent  to  the  pommade  epispasliqtie  au  garou  of  the  French 
Codex,  which  is  prepared  from  the  bark  of  Daphne  Gmdium.  It  may  also  be  made, 
as  proposed  by  Guibourt,  by  mixing  two  drachms  of  the  alcoholic  extract  of  meze- 
reum  with  nine  ounces  of  lard  and  one  ounce  of  wax.  It  is  used  as  a  stimulating 
application  to  blistered  surfaces  and  to  obstinate,  ill-conditioned  and  indolent  ulcers. 

UNGUENTUM  PICIS  LIQUIDS.  Z7.^.,  5r.     Tar  Ointment. 

(UN-GUfiN'TUM  Pi'CiS  LIQ'UI-D^— llk'wfdf.) 

Pommade  de  Goudron,  F>:;  Theersalbe,  G. 

"Tar,  ji/ti/  parts,  Snet,  Ji/fi/  jjcirts.  To  make  one  hundred  parts.  Mix  the  Tar 
with  the  Suet,  previously  melted  with  a  moderate  heat,  and,  having  strained  the 
mixture  through  muslin,  stir  it  constantly  until  cool."    U.  S. 

"  Take  of  Tar  Jive  ounces;  Yellow  Wax  two  ounces.  Melt  the  Wax  with  a  gentle 
heat,  add  the  Tar,  and  stir  the  mixture  briskly  while  it  cools."  Br. 

This  ointment  is  highly  useful  as  a  stimulant  application  in  various  scaly  and  scabby 
eruptions,  particularly  in  psoriasis  and  lepra,  and  in  that  form  of  porrigo  usually  called 
tinea  capitis,  or  scald-head.  In  the  last-mentioned  aifection,  it  should  be  applied 
night  and  morning ;  and  in  bad  cases  the  patient  should  constantly  wear  a  cap 
thickly  coated  internally  with  the  ointment.  As  it  is  often  applied  to  the  surfixce 
with  friction,  the  suet  of  the  U.  S.  process  is,  we  think,  better  suited  to  give  a  proper 
consistence  than  is  the  wax  of  the  British  formula. 

UNGUENTUM   PLUMBI    ACETATIS.  5r.    Ointment  of  Acetate  of 

Lead. 

(UN-GUfiN'TDM  PLCM'BI  Xg-E-TA'TlS.) 

"  Take  of  Acetate  of  Lead,  in  fine  powder,  twelve  grains  ;  Benzoated  Lard  one 
ounce  [avoirdupois].     Mix  thoroughly."  Br. 

A  new  officinal  of  the  Br.  Pharmacopoeia,  used  as  a  dressing  for  inflamed  and 
excoriated  surfaces,  though  inferior,  we  think,  to  the  cerate  of  the  subacetate. 

UNGUENTUM  PLUMBI  CARBON ATIS.  U.S.,  Br.     Ointment  of 

Carbonate  of  Lead. 

(UN-GUEN'TUM   PLUM'BI  CAR-BO-NA'TIS.) 

Unguentum  Cerussse,  s.  Ung.  Album  Simplex,  P.G.;  Pommade  de  Carbonate  de  Plomb,  On- 
guent  blanc  de  Rhazis,  Fr.;  Bleiweisssalbe,  0. 

"  Carbonate  of  Lead,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains]  ;  Ben- 
zoinated  Lard,  ninety  parts  [or  one  ounce  av.].  To  make  one  hundred  parts  [or 
about  one  ounce].  Rub  the  Carbonate  of  Lead  with  the  Benzoinated  Lard,  grad- 
ually added,  until  they  are  thoroughly  mixed."  U.  S. 

"  Take  of  Carbonate  of  Lead,  in  fine  powder,  sixty-two  grains  ;  Simple  Ointment 
one  ounce  [avoirdupois].     Mix  thoroughly."  Br. 

This  ointment  is  used  as  a  dressing  to  blistered  or  excoriated  surfaces,  burns,  etc. 

UNGUENTUM  PLUMBI  lODIDI.  U.S.,  Br.    Ointment  of  Iodide  of 

Lead. 

(UN-GUEN'TUM  PLUM'BI  I-OD'l-DI.) 
Pommade  d'lodure  de  Plomb,  i^r.;  Jodbleisalbe,  G. 

*'  Iodide  of  Lead,  in  very  fine  powder,  ten  parts  [or  forty-eight  grains] ;  Ben- 
zoinated Lard,  ninety  parts  [or  one  ounce  av.].  To  make  one  hundred  parts  [or 
about  one  ounce].  Rub  the  Iodide  of  Lead  with  the  Benzoinated  Lard,  gradually 
added,  until  they,flre  thoroughly  mixed."  U.  S. 

"  Take  of  Iodide  of  Lead,  in  fine  powder,  sixty-two  grains;  Simple  Ointment  one 
ounce  [avoirdupois].     Mix  thoroughly."  Br. 

For  the  uses  of  this  ointment,  see  Plumbi  lodidum. 


I 


PART  I.  Unguentum  Siramonii.  1503 

UXGUEXTUM  PLUMBI  SUBACETATIS  COMPOSITUM.  Br. 

Compound  Ointment  of  Subacetate  of  Lead. 

(rX-GUfiS'TUM  PLUM'Bi  SLB-ig-E-TA'TtS  COM-PO§'I-TCM.) 

See  Ceratum  Plunihi  Subacetatis. 

UNGUENTUM  POTASSiE  SULPHURATE.  5r.    Ointment  of  Sul- 
phurated Potash, 

(UX-GU^K'TUM  PO-TAS'S^  SUL-PHU-RAT^.) 

Pommade  de  Foie  de  Soufre,  Fr.;  Schwefellebersalbe,  G. 

"  Take  of  Sulphurated  Potash  thirty  grains  ;  Prepared  Lard  one  oi/nce  [avoir- 
dupois]. Triturate  tihe  Sulphurated  Potash  in  a  porcelain  mortar  and  gradually  add 
the  Lard,  rubbing  them  together  until  the  ointment  is  perfectly  smooth  and  free 
from  grittiness.     The  ointment  when  used  should  be  recently  prepared."  Br. 

This  is  another  officinal  novelty  of  the  Br.  Pharmacopoeia,  which,  considering  its 
extreme  simplicity  of  preparation,  and  the  expediency  of  making  it  only  when  wanted, 
might  well  have  been  left  to  extemporanous  prescription.  It  may  be  used  as  a  local 
remedy  in  scabies,  the  advanced  stages  of  favous  and  eczeraatous  affections,  and  all 
other  cutaneous  diseases  which  may  have  their  origin  in  microscopic  organisms.  Its 
offensive  odor  may  be  corrected  by  incorporation  with  a  little  oil  of  anise. 

UNGUENTUM  POTASSII  lODIDI.   U.  S.,  Br.     Ointment  of  Iodide 

of  Fota.'isiiim. 

(UK-GHEX'TCM  PO-TAS'SI-I  I-OD'I-DI.) 
Unguentum  Kalii  lodati,  P.G.;  Pommade  iodnre.  Fr.;  Jodkaliumsalbe,  G. 

"  Iodide  of  Potassium,  in  fine  powder,  ticehe  parts  [or  sixty  grains]  ;  Hyposul- 
phite of  Sodium,  one  part  [or  five  grains]  ;  Boiling  Water,  six  parts  [or  half  a 
fluidrachm]  ;  Benzoinated  Lard,  eighty-one  parts  [or  four  hundred  grains],  To  make 
one  hundred  parts  [or  about  one  ounce].  Dissolve  the  Iodide  of  Potassium  and 
the  Hyposulphite  of  Sodium  in  the  Boiling  "Water,  in  a  warm  mortar  j  then  grad- 
ually add  the  Benzoinated  Lard,  and  mix  thoroughly."  C  S. 

"  Take  of  Iodide  of  Potassium  sixty-four  grains  ;  Carbonate  of  Fotash  four  grains  ; 
Distilled  Water  one  fluidrachm  ;  Prepared  Lard  one  ounce  [avoirdupois].  Dissolve 
the  Iodide  of  Potassium  and  Carbonate  of  Potash  in  the  Water,  and  mix  thoroughly 
with  the  Lard."'  Br. 

The  U.  S.  preparation  of  1870  was  apt  to  become  discolored  by  time  in  conse- 
quence of  the  liberation  of  iodine.  This  is  prevented  in  the  U.  S.  P.  1880  by  the 
hyposulphite  of  sodium,  which  also  produces  traces  of  iodide  of  sodium  and  sulphur. 
It  is  said  that  the  same  object  may  be  obtained  by  mixing  two  drops  of  Liquor 
Potassse  with  each  ounce  of  the  freshly-prepared  ointment.  {A.  J.  P.,  xxiii. 
123.)  The  addition  of  carbonate  of  potash  by  the  present  Br.  Pharmacopoeia  is  no 
doubt  made  with  this  object.  This  ointment  is  employed  for  the  discussion  of 
goitres,  scrofulous  tumors,  and  other  indolent  swellings,  and  is  sometimes  preferred 
to  the  ointment  of  iodine,  as  it  does  not,  like  that,  discolor  the  skin. 

UNGUENTUM   RESIN.E.  Br.     Ointment  of  Resin. 

(UK-GUEX'TUM  BE-§i'NiE.) 

See  Ceratum  Resinx. 

UNGUENTUM  6ABINE.  Br.     Ointment  of  Satin. 

(rK-GC£N'TCJt  8A-Bi'X^,) 

See  Ceratum,  Sabinx. 
UNGUENTUM  STRAMONII.   U.S.     Strammium  Ointment. 

(rN-GCEX'Tl'M  STRA-MO'KI-I.) 
Pommade  de  Stramoine,  Fr,;  Stechapfelsalbe,  G. 

"  Extract  of  Stramonium,  ten  parts  [or  forty-eight  grains]  ;  Visiter,  Jive  parts  [or 
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half  a  fluidrachm]  ;  Benzoinated  Lard,  eighty-five  parts  [or  four  hundred  grains], 
To  make  one  hundred  parts  [or  about  one  ounce].  Kub  the  Extract  with  the  Water 
until  uniformly  soft;  then  gradually  add  the  Benzoinated  Lard,  and  mix  thor- 
oughly." U.S. 

This  is  a  more  certain  preparation  than  that  of  the  former  editions  of  the  U.  S. 
Pharmacopoeia,  which  was  made  by  boiling  the  fresh  leaves  in  lard.  For  remarks 
by  Mr.  A.  P.  Sharp,  of  Baltimore,  on  the  preparation  of  this  ointment,  see  A.  J.  P. 
(xxvii.  391).  A  useful  anodyne  application  in  irritable  ulcers,  painful  hemor- 
rhoids, and  certain  cutaneous  eruptions. 

UNGUENTUM  SULPHURTS.  U.  S.,  Br.    Sulphur  Oinlment 

(UN-GUfiN'TUM  SCL'PHU-RIS.) 

Unguentum  Sulfuratum  Simplex,  P.O.;  Poramade  soufrie,  Fv.;  Schwefelsalbe,  G. 

"  Sublimed  Sulphur,  thirty  parts  [or  one  hundred  and  thirty  grains]  ;  Benzoinated 
Lard,  seventy  parts  [or  three  hundred  grains],  To  make  one  hundred  parts  [or 
about  one  ounce].  Rub  the  Sulphur  with  the  Benzoinated  Lard,  gradually  added, 
until  they  are  thoroughly  mixed."  U.  S. 

"  Take  of  Sublimed  Sulphur  one  ounce;  Benzoated  Lard,  /our  ounces.  Mix 
thoroughly."  Br. 

The  U.  S.  ointment  is  nearly  twice  as  strong  as  the  British.  Sulphur  ointment 
is  a  specific  for  the  itch.  It  should  be  applied  every  night  over  the  whole  surface 
till  the  complaint  is  cured.  Four  applications  are  generally  sufficient  to  effect  a 
cure.  Sulphur  ointment,  applied  freely  over  the  variolous  eruption,  in  its  early  stage, 
is  said  to  prevent  the  maturation  of  the  pustules  and  consequent  pitting.  Its  dis- 
agreeable odor  may  be  partially  concealed  by  oil  of  lemons  or  of  bergamot. 

UNGUENTUM  SULPHURIS  ALKALINUM.  U.S.    Alkaline 

Sulphur  Ointment. 

(UN-GUgN'TUM  SOl'PHU-KIS  AL-KA-ti'NUM.) 

**  Washed  Sulphur,  twenty  parts  [or  ninety-six  grains]  ;  Carbonate  of  Potassium, 
ten  parts  [or  forty-eight  grains]  ;  Water,  five  parts  [or  half  a  fluidrachm]  ;  Benzo- 
inated Lard,  sixty-five  parts  [or  three  hundred  and  twelve  grains].  To  make  one  hun- 
dred parts  [or  about  one  ounce].  Rub  the  Sulphur  with  the  Carbonate  of  Potassium 
and  the  Water,  gradually  add  the  Benzoinated  Lard,  and  mix  thoroughly."  U.  S. 

This  is  a  new  officinal  ointment,  useful  in  scabies  and  other  skin  affections. 

UNGUENTUM  SULPHURIS  lODIDI.  5r.     Ointment  of  Iodide 

of  Sulphur. 

(UN-GUfiN'TUM  SUL'PHU-RlS  l-UD'l-Di.) 

Pommade  d'lodure  de  Soufre,  Fr.;  Jodschwefelsalbe,  G. 

"  Takeof  Iodide  of  Sulphur  ^AiV^y^raiHs;  Prepared  Lard  one  ounce  [avoirdupois]. 
Triturate  the  Iodide  of  Sulphur  in  a  porcelain  mortar,  and  gradually  add  the  Lard,  rub- 
bing them  together  until  the  ointment  is  perfectly  smooth  and  free  from  grittiness."  Br. 

This  ointment  is  no  longer  officinal :  the  formula  of  U.  S.  P.  1870  was  identical 
with  the  British. 

This  is  admirably  adapted,  as  a  local  remedy,  to  the  treatment  of  chronic  cutaneous 
eruptions  unattended  with  inflammation,  and  is  especially  useful  in  psoriasis,  lepra, 
porrigo,  and  the  very  advanced  dry  stages  of  eczema  and  impetigo. 

UNGUENTUM  TEREBINTHIN^.  Br.     Ointment  of  Turpentine. 

(UN-GTJEN'TUM  TfiR-E-BIN'THI-N.^,) ' 
Pommade  terebenthin6e,  Fr.;  Terpenthinsalbe,  G. 

"  Take  of  Oil  of  Turpentine  one  fiuidounce ;  Resin,  in  coarse  i^ovi^er,  sixty  grains; 
Yellow  Wax,  Prepared  Lard,  of  each,  half  an  ounce  [avoirdupois].  Melt  the  in- 
gredients together  by  the  heat  of  -a  steam  or  water-bath.  Remove  the  vessel,  and 
stir  the  mixture  constantly  while  it  cools."  Br. 
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This  is  a  somewhat  stronger  preparation  than  the  British  Linimentum  Terehin- 
tht'iix,  but  is  probably  intended  for  the  same  purpose ;  as  a  dressing,  namely,  for 
burns,  for  which  it  is  more  convenient  on  account  of  its  firmer  consistence. 

UNGUENTUM  VERATRIN^.  U.  S.   Veratrine  Ointment. 

(CX-GUEX'TUM  VER-A-TBi'X^.) 

TJnguentum  Veratriae,  U.S.  1870  and  Br.,-  Pommade  de  Veratrine,  Fr.:  Veratrinsalbe.  0. 
«      "  "V  eratrine,  four  parts  [or  twenty  grains]  ;  Alcohol,  six  parts  [or  half  a  fluid- 
drachm]  ;  Benzoinated  Lard,  ninety-six  parts  [or  four  hundred  and  eighty  grains]. 
Rub  the  Veratrine  with  the  Alcohol,  in  a  warm  mortar,  until  dissolved ;  then  grad- 
ually add  the  Benzoinated  Lard,  and  mix  thoroughly."    [J.  S. 

"  Take  of  Veratria  eight  grains;  Prepared  Lard  one  mince  [avoirdupois]  ;  Olive 
Oil  half  a  fluidrachm.  Rub  the  Veratria  and  the  Oil  together ;  then  mix  them 
thoroughly  with  the  Lard."  Br. 

For  the  uses  of  veratrine  ointment,  see  Veratrina  and  Oleatum  Veratrinse.  It 
should  be  noticed  that  the  U.  S.  ointment  is  more  than  twice  as  strong  as  the  British. 
It  should  be  employed  with  caution,  especially  in  the  case  of  children. 

UNGUENTUM  ZINCI   OXIDI.  U.S.     Ointment  of  Oxide  of  Zimi, 

(UX-GUEX'TIM  ZiX'Ci  OX'I-DI— lin'si.) 

Unguentum  Zinci,  Br.;  Ointment  of  Zinc:  Unguentum  Zinei.  P.O.;  Unguentum  de  NihiJo 
Albo;  Pommade  d'OxyJe  de  Zinc,  Cerat  epulotique,  Fr.;  Zinksalbe,  G. 

"  Oxide  of  Zinc,  twenty  parts  [or  ninety  grains]  ;  Benzoinated  Lard,  eighty  parts 
[or  tliree  hundred  and  sixty  grains].  To  make  one  hundred  parts  [or  about  one 
ounce].  Rub  the  Oxide  of  Zinc  with  twenty  parts  [or  ninety  grains]  of  Ben- 
zoinated Lard,  previously  melted,  until  the  mixture  is  perfectly  smooth ;  then  add 
the  remainder  of  the  Benzoinated  Lard,  and  mix  thoroughly."  U.  S. 

"Take  of  Oxide  of  Zinc  eighty  grains ;  Benzoated  Lard  one  ounce  [avoirdupois]. 
Add  the  Oxide  of  Zinc  to  the  Benzoated  Lard,  previously  melted  with  a  gentle  heat, 
and  stir  the  mixture  constantly  while  it  cools."  Br. 

The  proportion  of  oxide  of  zinc  has  been  increased  from  16  per  cent,  to  20  per 
cent,  in  the  present  formula,  and  it  is  believed  that  the  officinal  formula  is  now  free 
from  objection.  Commercial  oxide  of  zinc  should  not  be  used,  as  it  is  usually  gritty, 
and  it  is  difficult  to  make  a  smooth  ointment  with  it ;  the  many  expedients  that  have 
been  suggested  by  various  writers,  such  as  the  use  of  a  paint-mill,  flatiron,  trituration 
with  oil.  or  glycerin,  are  unnecessary  if  officinal  or  Hubbuck's  oxide  of  zinc  is  used  and 
the  officinal  formula  followed.     Cerate  of  Carbonate  of  Zinc  is  no  longer  officinal.* 

This  is  employed  as  a  mild  astringent  application  in  chronic  ophthalmia  with 
a  relaxed  state  of  the  vessels,  in  cutaneous  eruptions,  and  in  sore  nipples  and  other 
instances  of  excoriation  or  ulceration.  It  has  taken  the  place  of  the  discarded  un- 
gnenturn  tutise,  or  tiitty  ointment,  prepared  from  tutty  or  the  impure  oxide  of  zinc, 
by  mixing  it  with  five  parts  of  simple  ointment. 

USTILAGO.  U.S.     Ustilago.   \(hm  Smid.'] 

(us-ti-la'g6.) 
"  Ustilago  Maydis,  Leveille  {Nat.  Ord.  Fungi),  grown  upon  Zea  Mays,t  Linn^. 

*  Ctratnm  Zinci  Carbonatit.  U.S.  1870.  Cerate  of  Carbonate  of  Zine.  ^'Take  of  Precipitated 
t^rbonate  of  Zinc  two  tmyotmcea ;  Ointment  of  La'd  ten  troyoiincet.  Mix  them."  U.S.  1870. 
Ihis  preparation  is  an  imitation  of  the  cerate  recoramended  by  Turner,  and  is  intended  as  a  sub- 
rtitute  for  the  former  Ceratum  Zinci  Carbonatis  and  more  ancient  Ceratum  Calamine  of  the  U.  S. 
l-hannacopceia.  aa  more  reliable,  in  consequence  of  the  frequent  falsification  of  calamine.  It  is 
mildly  astringent,  and  is  used  in  excoriations  and  superficial  ulcerations,  produced  by  the  chafing 
of  the  skin,  irritating  secretions,  burns,  or  other  causes. 

teraiumCfdaminse.Jj.S.iSbO.  Turner's  Cerate.  The  following  is  the  old  officinal  process.  "Take 
01  Prepared  Calamine,  Yellow  Wax,  each,  three  ounces  ;  Lard  «  pound.  Melt  the  Lard  and  Wax  to- 
getder,  and  when  on  cooling  they  begin  io  thicken,  add  the  Calamine,  and  stir  the  mixture  constanUy 

11  cool.       The  uses  of  this  cerate  Fre  the  same  as  those  mentioned  above. 
CO  I-      ^"^^  ^^  several  products  of  the  Indian  corn  besides  the  smut  which  need  notice  here.     Ao- 

r  mg  to  the  researches  of  Th.  Husemann,  during  the  fermentation  which  sometimes  occurs  in 
aamp  Indian  meal  two  highly  poisonous  principles  are  developed,  one  a  powerful  depressant  to  the 
Dram  and  medulla,  the  other  a  spinal  stimulant.  {Arch.  Exper.  Path.  Ex.  Therap.,  ix.  226.)     At- 
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{^Nat.  Ord.  Graminacese.)    Ustilago  should  be  preserved  in  a  dry  place,  and  should 
not  be  kept  longer  than  a  year."  U.  S. 

The  genus  Ustilago  belongs  to  the  fungal  order  of  Cxomacei^  all  the  members  of 
which  are  parasitic  on  living  plants,  and  have  no  peridieum,  but  produce  simple  spores 
of  one  or  two  kinds. 

Gen.  Ch.  Plant  deeply  seated.  Spores  simple,  springing  from  delicate  threads  or 
in  closely-packed  cells,  ultimately  breaking  up  into  a  powdery  mass. 

Ustilago  Maydis  Corda.    Tulasne,  Ann.  Sc.  JVat.,  1847.    This  smut  is  produced  • 
on  the  stems,  the  pistils  (corn  grains),  and  the  male  inflorescence  (tassel)  of  the 

Indian  corn.  It  is  specifically  characterized  by  its 
minute  spherical  spores,  having  their  surface  covered 
with  echinulate  warts.  It  is  abundant  in  the  United 
States  wherever  the  Indian  corn  flourishes. 

Properties.     Upon  the  corn  the  smut  appears  in 
masses,  varying  in  size  from  a  cherry  to  a  child's  head. 
These  masses  are  smooth,  irregularly  globose,  or  some- 
times lobulated,  at  first  a  sort  of  a  livid,  bluish  tint, 
but  finally  becoming  blackish,  and  finally  bursting  and 
emitting  the  black  contents,  consisting  of  innumerable 
globose  very  minute  spores,  each  of  which  is  covered 
with   beautiful    little  pointed  processes.      In   a  dried 
Spores  of  Ustilago  Maydis.       State  the  masses  are  blackish  and  covered  with  a  black 
powder. 
In  the  smut  Mr.  C.  H.  Cressler  found  an  alkaloid,  which  he  considered  to  be 
identical    with    secaline,    a   supposed    alkaloid    of    ergot.      This    has   since    been 
shown  to  be  trimethylamine,  a#d  to  be,  moreover,  a  decomposition  product,  and 
not  to  exist  originally  in  the  ergot.     Whether  the  alkaloids  since  discovered  in 
ergot  by  Tanret  and  Dragendorfi"  exist  in  ustilago  has  not  been  ascertained.    Besides 
the  alkaloid,  there  were  obtained  a  thick,  viscid,  fixed  oil,  a  resin  soluble  in  ether 
but  not  in  alcohol,  pectin,  gluten,  and  a  species  of  sugar.  {A.  J.  P.,  1861,  p.  306.) 
Prof.  H.  B.  Parsons  analyzed  ustilago,  and  found  in  it  fixed  oil,  an  amine-like  volatile 
substance  extracted  by  ether,  which  he  states  is  not  an  alkaloid  nor  is  it  trimethyla- 
mine, and  an  acid  which  he  has  provisionally  named  sclerotic  acid,  because  of  its  appar- 
ent similarity  to  the  acid  discovered  by  Dragendorff"  in  ergot.  {N.  P.,  March,  1882.) 
Corn  smut  is  said  to  produce  abortion  in  cows,  when  the  diseased  grain  is  eaten  by 
'"^em ;  and  six  drachms  of  this  ergot  produced  the  same  eff"ect  on  two  pregnant  bitches 
5*.  ^''-'jich  it  was  given  to  test  its  abortifacient  property.  {A.  J.  P.,  Sept.  1861,  p. 
'J    "    It  has  also  been  used  with  asserted  success  in  uterine  inertia  both  in  this 
^j^.°,''?  ^  and  in  France.     We  are  still  without  definite  knowledge  of  the  way  in 
w  ic    It  ai  <^ggjg  j.j^g  system,  but  its  properties  probably  resemble  those  of  ergot,  and 
certainly  shou..,  be  investigated.      ^    ^  ^  ^  ^    ' 

^     ^      UViE.  Br.     Raisins. 

{V'YM—yii've.) 

1  nn  '^^^''•'Pf  ?''""',*^  °^  ^'^'^  ^'"^'  '''era,  Linn.,  the  Grape  vine.    Woodv.  Med.  Pot.  plate 

Ir  ;    S         '°  ^  '^  ^''''  '^''  ^'^^'  ^'  'tificial  heat ;  imported  from  Spain."  Br.     Mat. 
Ord.  Vitaceae.  '^^  '       ^  ^ 

PaSlfl,?^^*'    ^•'^•^^^"'  P^^^'^l^'J    RaisinU.j  n^j^j^g  g,,,^  ^^.  Rosinen,  G.;    Uve  passe,  It.; 

w^n'  ^^'  ^""^"^^  cohering  at  the  apex,  .  withering.     Berri/  five-seeded,  superior. 

Vitis  vinifera.  Willd.  Sp.  Plant,  i.  1180;  1   b.  &  T.  66.     The  vine  is  too  well 
known  to  require  description.     This  particular  sj'-  secies  is  distinguished  by  the  char- 

tention  has  been  called  by  Prof.  Castan,  of  MontpelHer,  to  the  diuretic  properties  of  the  stigmata  of 
mmze.  Although  testimony  to  the  contrary  has  been  given,  th^'  ^  evidence  is  so  strong  as  to  demand  . 
further  tnal.  The  stigmata,  or  '' silk,"  should  be  taken  when  U\,^^  tassel  has  well  shed  its  pollen. 
Jt  IS  .aid  to  yield  20  to  30  per  cent,  of  watery  extract,  of  whic,;^.^  ^Tialf  drachm  or  more  may  be 
given  dnily  in  dropsy.  Dr.  Vauthier  affirms  that  the  active  princK  „,e  ig  maizenic  acid,  and  that  the 
remedy  is  especially  valuable  in  uric  or  phosphatic  gravel.  (,^rcA.\    j^j^j^   Beliies  Aug.  1880.) 
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acter  of  its  leaf,  which  is  lobed,  sinuated,  and  naked  or  downy.  The  leaves  and 
tendrils  are  somewhat  astringent,  and  were  formerly  used  in  diarrhoea,  hemorrhages, 
and  other  morbid  discharges.  The  juice  which  flows  from  the  stem  was  also  thought 
to  be  possessed  of  medicinal  virtues,  and  the  prejudice  still  lingers  among  the  vulgar 
in  some  countries.  The  unripe  fruit  has  a  harsh  sour  taste,  and  yields  by  expres- 
sion a  very  acid  liquor,  called  verjuice,  which  was  much  esteemed  by  the  ancients 
as  a  refreshing  drink  when  diluted  with  water.  It  contains  malic  and  tartaric  acids, 
and  another  called  racemic  acid,  a  compound  isomeric  with  tartaric  acid,  but  differ- 
ing in  optical  properties.  M.  A.  Petit  has  ascertained  that  grape  leaves  contain  2  or 
8  per  cent,  of  glucose,  and  a  quantity  of  acid  varying  from  1*3  to  1"6  per  cent.  Of 
the  acid,  tartaric  acid  constituted  one-third,  and  most  of  this  was  in  the  form  of  cream 
of  tartar.  In  a  subsequent  investigation,  M.  Petit  found  that,  besides  glucose  or  sugar 
of  grapes,  the  leaves  contained  also  a  notable  portion  of  common  or  cane  sugar.  In 
one  instance  he  got  0-97  per  cent,  of  cane  sugar  and  2655  of  glucose  ;  in  another  in 
which  he  operated  so  that  the  common  sugar  in  the  leaves  had  less  opportunity  to  be 
converted  into  glucose,  he  got  1*58  per  cent,  of  the  former  and  1"749  of  the  latter. 
(Journ.  de  Pharm.,  Janv.  1874,  p.  41.)  The  seeds  afford  15  to  18  per  cent,  of  a 
bland  fixed  oil,  which  is  occasionally  extracted.  Fitz  {Ber.  Chem.  Ges.,  1871,  p. 
442)  has  shown  that  it  consists  of  the  glycerides  of  erucic  acid,  (^i^^^fiji  stearic 
and  palmitic  acids,  the  first-named  acid  largely  prevailing.  The  seeds  turther  con- 
tained 5  to  6  per  cent,  of  tannic  acid,  which  also  exists  in  the  skin  of  the  fruit. 
The  grape,  when  quite  ripe,  is  among  the  most  pleasant  and  grateful  fruits  brought 
upon  the  table,  and  is  admirably  adapted,  by  its  refreshing  properties,  to  febrile  com- 
plaints. If  largely  taken,  it  proves  diuretic  and  gently  laxative.  The  ripe  fruit 
differs  from  the  unripe  in  containing  more  sugar  and  less  acid,  though  never  entirely 
destitute  of  the  latter.  The  plant  is  supposed  to  have  been  derived  originally  from 
Asia  ;  but  it  has  been  cultivated  in  Europe  and  Northern  Africa  from  the  remotest 
antiquity,  and  is  now  spread  over  all  the  temperate  civilized  regions  of  the  globe. 
The  fruit  is  exceedingly  influenced  by  soil  and  climate,  and  the  varieties  which  have 
resulted  from  culture  or  situation  are  innumerable.  Those  which  yield  the  raisins 
of  commerce  are  confined  to  the  basin  of  the  Mediterranean. 

Raisins  are  prepared  either  by  partially  cutting  the  stalks  of  the  bunches  before  the 
grapes  are  perfectly  ripe,  and  allowing  them  to  dry  upon  the  vine,  or  by  picking  them 
in  their  mature  state,  and  steeping  them  for  a  short  time  previously  to  desiccation  in 
an  alkaline  ley.     Those  cured  by  the  first  method  are  most  highly  esteemed.* 

Several  varieties  of  raisins  are  known  in  commerce.  The  best  of  those  brought  to 
this  country  are  the  Malaga  raisins,  imported  from  Spain.  They  are  large  and  fleshy, 
of  a  purplish  brown  color,  and  sweet  agreeable  taste.  Those  produced  in  Calabria 
are  similar.     The  Smi/rna  raisins  are  also  large,  but  of  a  yellowish  brown  color, 

*  Culture  of  Raisins.  The  statement  in  the  text  in  relation  to  the  mode  of  drying  grapes  is  al- 
lowed to  remain,  because  made  on  what  was  deemed  competent  authority  ;  but,  in  a  journey  through 
the  raisin  districts  in  the  southeast  of  Spain,  in  the  spring  of  1S61,  Dr.  George  B.  Wood  made  fre- 
quent inquiries  at  Malaga  and  Valencia,  and  found  no  one  who  had  heard  of  the  plan  of  partially  cut- 
ting the  stalks  of  the  bunches  and  then  allowing  them  to  dry  on  the  plant.  The  following  is  a  brief 
account  of  the  raisin  culture  near  Malaga.  The  grape  cultivated  for  drying  is  exclusively  the  Mus- 
catel. The  district  appropriated  to  this  purpose  consists  of  red-earth  lands,  along  the  coast  of  the 
Mediterranean,  extending  for  about  30  miles  on  each  side  of  Malaga.  The  grounds  planted  with 
the  vine  are  the  shore  plains  and  valleys,  the  smaller  hills,  and  the  lower  declivities  of  the  moun- 
tains. The  vines  are  kept  trimmed  very  low,  and  the  earth  between  them  loosened  by  the  spade  j 
the  plough  not  being  used.  The  grapes  are  ripe  in  August,  when  the  bunches  are  cut  off,  and  cai%- 
fully  dried  in  the  sun,  upon  a  hard  level  earthen  floor,  prepared  for  the  purpose,  which  is  protected 
by  a  shed  when  it  rains  After  one  side  of  the  bunch  has  become  dry,  the  other  is  carefullj- turned 
to  the  sun.  When  dried,  they  are  generally  packed  in  wooden  boxes,  each  containing  about  25 
lbs.  The  most  valuable,  called  the  bloom  raisins  from  the  preservation  of  the  bloom  unbroken  on 
the  surface,  are  packed  in  paper  boxes,  and  sent  exclusively  to  the  London  market,  where  they 
are  especially  esteemed.  About  a  million  of  boxes  are  sent  annually  to  the  United  States,  valued 
at  two  millions  of  dollars.  The  Valencia  raisin  is  a  different  variety  from  the  Malaga.  The  grape 
is  thicker-skinned,  and  does  not  dry  well  unless  with  previous  preparation.  Hence,  as  soon  sa 
picked,  they  are  dipped  into  a  ley  made  from  wood  ashes,  immediately  removed,  and  then  dried. 
The  alkali  causes  the  skin  t»  crack  in  minute  fissures,  and  thus  facilitates  drying.  Dr.  George  B. 
Wood  was  assured  that  the  Valencia  raisins  are  not  sent  to  the  United  States,  but  exclusively  to 
England,  where  they  are  used  in  puddings.  The  Malaga  grape,  imported  in  the  fresh  state  into 
this  country,  is  a  different  variety  from  the  raisin  grape,  and  cultivated  higher  on  the  mountains. 
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slightly  musky  odor,  and  less  agreeable  flavor.  They  are  originally  brought  from 
the  coast  of  Syria.  The  Corinthian  raisins,  or  currants  as  they  are  commonly  called 
in  this  country,  are  small,  bluish  black,  of  a  fatty  appearance,  with  a  vinous  odor, 
and  a  sweet,  slightly  tartish  taste.  Their  name  was  derived  from  the  city  ia  the  vi- 
cinity of  which  they  were  formerly  cultivated.  At  present  they  are  procured  chiefly 
from  Zante,  Cephalonia,  and  the  other  Ionian  Islands.  In  the  older  Pharmacopoeias 
they  are  distinguished  by  the  title  of  uvse  passse  minores. 

Raisins  contain  a  larger  proportion  of  sugar  than  recent  grapes.  This  principle, 
indeed,  is  often  so  abundant  that  it  eflBoresces  on  the  surface,  or  concretes  in  separate 
masses  within  the  substance  of  the  raisin.  The  s^igar  of  grapes  (^glucose)  difi'ers 
Irom  that  of  the  cane,  being  less  sweet,  less  soluble  in  cold  water,  and  much  less  so  in 
alcohol,  and  forming  a  syrup  of  less  consistence. 

Medical  Properties  and  Uses.  The  chief  medical  use  of  raisins  is  to  flavor  demul- 
cent beverages.  Taken  in  substance  they  are  gently  laxative,  but  are  also  flatulent 
and  difficult  of  digestion,  and,  when  largely  eaten,  sometimes  produce  unpleasant 
eff^ects,  especially  in  children. 

Off.  Prep.  Tinctura  Cardamomi  Composita,  Br.;  Tinctura  Sennas,  Br. 

UVA  URSI.  U.S.      Uva  Ursi.     IBearberry.'] 

(U'VA  UK'Si.) 

"  The  leaves  of  Arctostaphylos  Uva  Ursi.  Sprengel.  (Nat.  Ord.  Ericaceae.)" 
U.  S.  "  The  dried  leaves  of  Arctostaphylos  Uva  Ursi.  Spreng.  Syst.,  Woodv.  Med. 
Bat.  plate  70  (Arbutus  Uva  Ursi).     From  indigenous  plants."  Br. 

TJvse  Ursi  Folia,  Br.,-  Feuilles  de  Busserole,  Busserole,  Raisin  d'Ours,  Fr.;  Barentraube,  Baren- 
traubenbliltter,  G.;  Corbezzolo,  Uva  Ursina,  It.;  Gayuba,  Sp. 

Gen.  Ch.  Drupe  with  five  distinct,  one-seeded  stones.  Corolla  urceolate,  with 
a  revolute  limb.  Stamens  included.  Anthers  with  two  spurs  at  the  back.  (Lindley, 
Med.  and  (Econ.  Bat.  106.) 

Arctosaphylos  Uva  Ursi.  Sprengel,  Syst.  ii.  287;  Carson,  lllust.  of  Med.  Bot. 
i.  61,  pi.  52  ;  B.  &  T.  l^^.— Arbutus  Uva  Ursi.  Willd.  Sp.  Plant,  ii.  618;  Bige- 
low.  Am.  Med.  Bot.  i.  66.  The  uva  ursi,  or  bearberry,  is  a  low  evergreen  shrub, 
with  trailing  stems,  the  young  branches  of  which  rise  obliquely  upwards  for  a  few 
inches.  The  leaves  are  scattered,  upon  short  petioles,  from  half  an  inch  to  an  inch 
long,  obovate,  or  oblong  spatulate,  acute  at  the  base,  obtuse  at  the  apex,  entire,  with 
a  rounded  margin,  thick,  coriaceous,  smooth,  shining,  deep  green  on  their  upper 
surface,  paler  and  covered  with  a  net-work  of  veins  beneath.  The  flowers,  which 
stand  on  short  reflexed  peduncles,  are  in  small  clusters  at  the  ends  of  the  branches. 
The  calyx  is  small,  five-parted,  reddish,  and  persistent.  The  corolla  is  ovate  or 
urceolate,  reddish  white,  or  white  with  a  red  lip,  transparent  at  the  base,  contracted 
at  the  mouth,  and  divided  at  the  margin  into  five  short  reflexed  segments.  The 
stamens  are  ten,  with  short  filaments  and  bifid  anthers ;  the  germ  round,  with  a 
style  longer  than  the  stamens,  and  a  simple  stigma.  The  fruit  is  a  small,  round,  de- 
pressed, smooth,  glossy,  red  berry,  with  an  insipid  mealy  pulp,  and  five  cohering  seeds. 

This  humble  but  hardy  shrub  inhabits  the  northern  latitudes  and  high  mountains 
of  Europe,  Asia,  and  America.  On  the  American  continent  it  extends  from  Hud- 
son's Bay  as  far  southward  as  New  Jersey,  in  some  parts  of  which  it  grows  in  abun- 
dance. It  prefers  a  barren  soil,  flourishing  on  gravelly  hills  and  elevated  sandy 
pjains.  The  leaves  are  the  only  part  used  in  medicine.  They  are  imported  IVom 
Europe,  but  are  also  collected  within  our  own  limits ;  and  the  market  of  Philadel- 
phia is  supplied  to  a  considerable  extent  from  New  Jersey.  They  should  be 
gathered  in  autumn,  and  the  green  leaves  only  selected.  In  Europe  the  uva  ursi  is 
adulterated  with  the  inert  leaves  of  Vaccinium  Vitis  Idsea;  these  may  be  distin- 
guished by  their  rounder  shape,  their  revolute  edges  which  are  sometimes  slightly 
toothed,  and  their  dotted  under  surface.  Leaves  of  the  Chimaphila  umbellata, 
sometimes  found  among  the  uva  ursi,  may  be  readily  detected  by  their  greater 
length,  their  cuneiform-lanceolate  shape,  and  their  serrate  edges. 

Properties.  Uva  ursi  is  inodorous  when  fresh,  but  acquires  a  smell  not  unlike  that 
,of  hay  when  dried  and  powdered.     Its  taste  is  bitterish,  strongly  astringent,  and 
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ultimately  sweetish.  It  affords  a  light  brown,  greenish  yellow  powder.  Water  ex- 
tracts its  active  principles,  which  are  also  soluble  in  officinal  alcohol.  Among  its 
ingredients  are  tannic  and  gallic  acids,  bitter  extractive,  resin,  gum,  fatty  matter,  a 
volatile  oil,  and  salts  of  potassa  and  lime.  The  tannic  acid  b  so  abundant  that  the 
leaves  are  used  for  tanning  in  Russia.  Neither  this  principle  nor  gallic  acid  exists 
in  the  leaves  of  the   Vaccinium  Vitis  Idaea. 

A  crystallizable  principle  was  extracted  from  uvi  ursi  by  Mr.  J.  C.  C.  Hughes,  to 
which  he  gave  the  name  ursin,  but  Jungmann  (A.  J.  P.,  May,  1871,  p.  205)  after- 
wards showed  it  to  be  only  impure  arbutin.  Kawalier  (^Chem.  Gaz.,  1853,  p.  61) 
obtained  arbutin,  CjJi^O^^^.HX^,  by  precipitating  the  decoction  with  acetate  of  lead, 
filtering,  treating  the  liquid  with  sulphuretted  hydrogen,  again  filtering,  evaporating 
to  the  consistence  of  syrup,  and  allowing  the  product  to  stand  for  several  days.  This 
gradually  a.ssuraed  the  form  of  a  crystalline  jelly,  which,  being  placed  upon  linen  so 
as  to  allow  the  mother-liquor  to  drain  off,  and  then  pressed,  yielded  nearly  colorless 
crystals,  which  were  purified  by  solution  in  boiling  water,  and  treatment  with  animal 
charcoal.  Arbutin  thus  obtained  is  in  long  acicular,  colorless  crystals,  united  in  tufts, 
and  of  a  bitter  taste.  It  is  soluble  in  water,  alcohol,  and  ether,  unchanged  apparently 
by  a  heat  of  212°  F.,  but  fusible  at  a  high  temperature,  without  action  on  vegetable 
colors,  and  not  precipitated  by  ferric  salts,  or  by  acetate  or  subacetate  of  lead.  Ic 
is  a  glucoside,  being  resolvable  by  boiling  with  sulphuric  acid  into  glucose  and  a 
peculiar  substance  named  arctuvine,  or  hydroquinone.  CgHgOj.  A  test  for  arbutin, 
discovered  by  Julius  Jungmann,  is  as  I'oUows.  When  phosphomolybdic  acid  is 
added  to  a  solution  of  arbutin  previously  rendered  alkaline  by  ammonia,  or  other 
alkali,  a  blue  color  is  produced,  which  is  deep  when  the  solutions  are  strong,  but 
observable  even  when  they  are  very  dilute.  {A.  J.  P.,  May,  1871,  p.  204.)*  After 
the  extraction  of  arbutin,  there  is  obtained  from  the  mother-liquor  ericoUn,  CjjHjgOjj. 

Another  crystallizable  principle  has  been  discovered  by  Trommsdorff,  who  calls  it 
ursone,  C^Hj^O^.  It  appears  to  be  of  a  resinous  character,  although  it  can  be  ob- 
tained in  silky  needles,  being  tasteless  and  inodorous,  insoluble  in  wat^r,  difficultly 
soluble  in  alcohol  and  ether,  fusible,  at  a  higher  temperature  volatilizable,  and  inflam- 
mable in  the  air.  It  is  obtained  by  treating  uva  ursi  with  a  very  small  quantity  of 
ether  by  percolation,  allowing  the  ether  to  evaporate,  washing  the  crystalline  extract 
with  ether,  and  re-crystallizing  from  alcohol.   (A.J.  P.,  xxvii.  334.) 

Medical  Properties  and  Uses.  Uva  ursi  is  astringent  and  tonic,  and  is  thought  by 
some  to  have  a  specific  direction  to  the  urinary  organs,  for  the  complaints  of  which 
it  is  chiefly  used.  Others  deny  that  it  possesses  a  peculiar  tendency  of  this  kind,  and 
ascribe  its  effects  to  its  astringent  and  tonic  action.  It  alters  the  color  of  the  urine, 
and  its  astringent  principle  has  been  detected  in  that  secretion.  It  probably,  there- 
fore, exerts  a  direct  influence  on  the  kidneys  and  urinary  passages.  Though  known 
to  the  ancients,  it  had  passed  into  almost  entire  neglect,  till  its  use  was  revived  by 
De  Haen  about  the  middle  of  the  last  century.  It  has  acquired  some  reputation  as 
an  antilithic,  and  has  undoubtedly  been  serviceable  in  gravel,  partly,  perhaps,  by  a 
direct  action  on  the  kidneys,  partly  by  giving  tone  to  the  digestive  organs,  and  pre- 
venting the  accumulation  of  principles  calculated  to  produce  a  secretion  or  precipita- 

*  Source*  of  Arbutin.  Besides  being  a  constituent  of  the  two  species  of  Arctostaphylos  above 
mentioned,  this  principle  is  somewhat  widely  diffused  in  other  plants.  It  is  especially  found  in 
those  belonging  to  the  natural  order  Ericaceae  ;  as,  Chimaphila  umbellata,  Chimaphila  maculata, 
Epiytea  repeim,  and  Gaultheria  procumbens.  In  some  others  it  has  been  supposed  to  exist  becaose, 
among  the  products  of  the  dry  distillation  of  their  extract,  a  principle  has  been  found  denomi- 
nated hudroquinone,  which  is  one  of  the  products  of  the  destructive  distillation  of  arbutin  ;  but,  as 
kinic  acid  yields  the  same  substance  in  the  same  way,  the  inference  in  relation  to  the  existence  of 
arbutin  in  the  plants  is  somewhat  uncertain.  Nevertheless,  as  kinic  acid  yields  pyrocatechin  along 
with  hydroquinone,  while  arbutin  gives  only  the  latter,  a  method  of  distinguishing  the  two  is  af- 
forded :  the  plants  from  which  only  hydroquinone  is  obtained  probably  contain  arbutin  ;  while,  if 
both  principles  are  obtained,  kinic  acid  is  probably  in  the  plant.  (Prof.  Maisch,  A.J.  P.,  1874,  p.  314.) 
Analysis  of  Vaccinium  vitia  idsa,  or  Hed  tchortleberry,  by  Dr.  Grager.  The  berries  contain 
10-185  of  soluble  matter,  4*204  of  insoluble  matter  (cellulose,  pectin,  etc.),  and  85-611  of  water.  The 
expressed  juice  yielded  1-975  of  free  organic  acid  (citric  and  malic),  5-1S5  sugar,  0-476  tannin,  2333 
albuminous  and  pectinaceous  substances,  suspended  fat,  etc.,  0-216  inorganic  bases  (potassa,  lime, 
magnesia,  iron),  and  89-815  water.  The  insoluble"  residue  yielded  0-102  per  cent,  of  ashes  con- 
taining sulphate  and  phosphate  of  calcium,  silicic  acid,  and  oxide  of  iron,  {A.  J.  P.,  1871,  p.  543.) 
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tion  of  calculous  matter.  In  chronic  nephritis  it  is  also  a  popular  remedy,  and  is 
particularly  recommended  when  there  is  reason  to  conjecture  the  existence  of  ulcer- 
ation in  the  kidneys,  bladder,  or  urinary  passages.  Diabetes,  catarrh  of  the  bladder, 
incontinence  of  urine,  gleet,  leucorrhoea,  and  menorrhagia  are  also  among  the  diseases 
in  which  it  has  occasionally  proved  serviceable ;  and  testimony  is  not  wanting  to  its 
beneficial  effects  in  phthisis  pulmonalis.  Dr.  E.  G.  Harris,  of  Fayette,  Alabama, 
believes  it  to  have  the  property  of  promoting  uterine  contraction,  and  has  employed 
it  with  supposed  advantage  as  a  substitute  for  ergot  in  tedious  labors.  (See  Mtd. 
Exam.^  N.  S.,  ix.  727.)  The  dose  of  the  powder  is  from  a  scruple  to  a  drachm 
(l'3-3-9  Gm.),  to  be  repeated  three  or  four  times  a  day ;  but  the  fluid  extract  is 
always  preferred.  Arbutin  has  been  tried  as  medicine,  in  the  hope  that  it  might 
have  the  virtues  of  the  uva  ursi,  of  which  it  is  a  constituent,  but  hitherto  with  no 
great  success.  {A.  J.  P.,  1871,  p.  205.) 

Another  species  of  Arctostaphylos  is  A.glauca,  a  small  tree  or  shrub  indigenous  in 
California,  where  it  generally  grows  in  dry  and  rocky  places  on  the  west  of  the  moun- 
tain ranges.  The  leaves  are  highly  esteemed  as  a  remedy  in  diarrhoea  and  gonor- 
rhoea, being  used  in  the  form  of  decoction.  Chemically  examined  by  Mr.  John 
Henry  Flint,  they  were  found  to  contain  9-8  per  cent,  of  tannin ;  and  the  ashes  of 
the  incinerated  leaves,  amounting  to  0  6  per  cent.,  contained  potassium,  calcium,  mag- 
nesium, and  iron.  A  crystalline  principle  has  been  discovered  in  the  leaves,  which 
Mr.  Flint  found  to  be  arbutin.  {A.  J.  P.,  May,  1873,  p.  197.) 

Off.  Prep.  Extractum  Uvae  Ursi  Fluidum,  U.  S.;  Infusum  Uvse  Ursi,  Br. 

VALERIANA.    U.S.     Valerian. 

(VA-LE-RI-A'NA.) 

"  The  rhizome  and  rootlets  of  Valeriana  officinalis.  Linnd.  (^Nat.  Ord.  Valeri- 
anacese.)"  U.  S.  "  The  dried  root  of  Valeriana  officinalis.  Linn.  VVoodv.  Med.  Bot., 
plate  96.  From  plants  indigenous  to  and  also  cultivated  in  Britain,  collected  in 
autumn  ;  wild  plants  being  preferred."  Br. 

Valerianae  Badiz,  Br.,-  Valerian  Root;  Radix  VaierianaB  Minoris;  Racine  de  Valeriane,  Va- 
l^riane,  Fr.;  Wilde  Baldrianwurzel,  Baldrianwurzel,  G.;  Valeriana  silvestre,  It.;  Valerian  sil- 
vestre,  Sp. 

Gen.  Ch.  Calyx  very  small,  finally  enlarged  into  a  feathery  pappus.  Corolla 
monopetalous,  five-lobed,  regular,  gibbous  at  the  base.  Capsule  one-celled.  {Loudon  s 
Enc.  of  PI.)  Stamens  exserted,  one,  two,  three,  and  four.   (N'uttall.) 

Valeriana  officinalis.  Willd.  Sp.  Plant,  i.  177  ;  B.  &  T.  146.  The  officinal  or 
great  wild  valerian  is  a  large  handsome  herbaceous  plant,  with  a  perennial  root, 
and  an  erect,  round,  channelled  stem,  from  two  to  four  feet  high,  furnished  with  op- 
posite pinnate  leaves,  and  terminating  in  flowering  branches.  The  leaves  of  the 
stem  are  attached  by  short,  broad  sheaths ;  the  radical  leaves  are  larger  and  stand 
on  long  footstalks.  In  the  former  the  leaflets  are  lanceolate  and  partially  dentate, 
in  the  latter  elliptical  and  deeply  serrate.  The  flowers  are  small,  white,  or  rose-col- 
ored, agreeably  odorous,  and  disposed  in  terminal  ccfrymbs,  interspersed  with  pear- 
shaped  pointed  bracts.  The  number  of  stamens  is  three.  The  fruit  is  a  capsule 
containing  one  oblong-ovate,  compressed  seed.  The  plant  is  a  native  of  Europe,  where 
it  grows  either  in  damp  woods  and  meadows,  or  on  dry  elevated  grounds.  As  found 
in  these  diff"erent  situations,  it  presents  characters  so  distinct  as  to  have  induced 
some  botanists  to  make  two  varieties.  Dufresne  makes  four,  of  which  three  prefer 
marshy  situations.  The  variety,  which  affbcts  a  dry  soil  {sylvestris,  L.  Ph.)  is  not 
more  than  two  feet  high,  and  is  distinguished  by  its  narrow  leaves.  It  has  been 
generally  believed  to  be  superior  to  the  others  in  medicinal  virtue ;  but,  from  ex- 
periments of  A.  Buchner,  it  appears  that  the  dried  roots  of  the  variety  which  grows 
in  low  moist  grounds  are  in  no  respect  inferior,  and  that  the  general  opinion  to  the 
contrary  is  a  prejudice.   {Pharm.  Centralhlatt,  June,  1852,  p.  429.)* 

*  Valeriana.  Mexicana.  D.  C.  According  to  the  Nneva  Farmac.  Mexicana,  the  roots  of  this  plant 
contain  a  large  percentage  of  valerianic  acid,  which  they  yield  readily  and  economically.  In 
Mexican  coinnierce  they  are  said  to  occur  in  slices  or  fleshy  disks  about  four  centimetres  or  more 
in  diameter,  or  in  voluminous  tubercles.  Externally  the  color  is  grayish  yellow,  internally  yellow : 
the  odor  is  strong  and  disagreeable,  the  taste  bitter. 
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The  root  should  be  collected  in  spring  before  the  stem  begins  to  shoot,  or  in  the 
autumn  when  the  leaves  decay.  It  should  be  dried  quickly,  and  kept  in  a  dry  place. 
It  consists  of  numerous  long,  slender,  brittle,  cylindrical,  thick-barked  rootlets, 
issuing  from  a  tuberculated  head  or  rhizome,  which  is  from  "  four-fifths  of  an  inch 
to  an  inch  and  a  half  (2  to  4  cm.)  long,  upright,  subglobular  or  obconical,  truncate 
at  both  ends,  brown  or  yellowish  brown,  internally  whitish  or  pale  brownish,  with  a 
narrow  circle  of  white  wood  under  the  thin  bark."  U.  S.  As  brought  to  this  country, 
it  frequently  has  portions  of  the  stem  attached.  The  English  is  superior  to  that 
from  the  continent  of  Europe.  Valerian  of  good  quality  has  been  produced  by  the 
Shakers  at  Enfield,  New  Hampshire,  also  in  Northern  Vermont  and  New  York. 
Mr.  Thos.  Doliber  obtained  from  the  American  root  2897  per  cent,  of  alcoholic 
extract,  and  from  the  English  17"59  per  cent.,  and  states  that  the  native  drug  has, 
in  our  market,  almost  superseded  the  European.  (^A.  J.  P.,  1867,  p.  70.) 

Properties.  The  color  of  the  root  is  externally  yellowish  or  brown,  internally 
white.  The  powder  is  yellowish  gray.  The  odor,  which  in  the  fresh  root  is  slight, 
in  the  dried  is  strong  and  highly  characteristic,  and,  though  rather  pleasant  to  many 
persons,  is  very  disagreeable  to  others.  Cats  are  strongly  attracted  by  it.  Tiie 
taste  is  at  first  sweetish,  afterwards  bitter  and  aromatic.  Valerian  yields  its  active 
properties  to  water  and  alcohol.  Trommsdorff  found  it  to  consist  of  1-2  parts  of 
volatile  oil ;  12-5  of  a  peculiar  extractive  matter,  soluble  in  water,  insoluble  in  ether 
and  alcohol,  and  precipitated  by  metallic  solutiops ;  18-75  of  gum ;  6-25  of  a  soft 
odorous  resin  ;  and  63  of  lignin.  Runge  found  in  it  a  peculiar  fixed  acid,  which 
produced  with  bases  white  salts,  becoming  green  on  exposure  to  the  air.  (  Chem.  Gaz., 
No.  170,  p.  452.)  Of  these  constituents  the  most  important  is  the  volatile  ail.  It 
is  of  a  pale  greenish  color,  of  the  sp.  gr.  0-93-4,  with  the  pungent  odor  of  valerian, 
and  an  aromatic  taste.     It  becomes  yellow  and  viscid  by  exposure. 

Bruylants  {Berichte  Chem.  Ges.,  1878,  p.  4-49)  has  obtained  from  oil  of  valerian, 
1st,  a  hydrocarbon  or  terpene,  Cjgfcljg,  boiling  at  157°  C. ;  2d,  a  liquid  compound, 
CjoHjgO,  which  by  means  of  chromic  acid  aflFords  common  camphor  and  formic,  acetic, 
and  valerianic  acids,  which  are  met  with  in  old  valerian  root,  owing  no  doubt  to  the 
slow  oxidation  of  the  compound  Cj^Hj^O ;  3d,  a  crystalline  compound  of  the  same 
composition,  which  in  the  root  is  probably  combined  with  the  three  organic  aciils 
mentioned,  constituting  with  them  compound  ethers ;  4th,  at  from  285°  C.  to  290°  C. 
a  greenish,  syrupy  oil,  which,  when  rectified,  is  colorless,  and  seems  to  have  the  com- 
position of  a  borneol-oxide,  (Cj„H,,)jO. 

Trommsdorfi"  ascertained  the  existence  in  the  oil  of  a  peculiar  volatile  acid,  upon 
which  the  name  of  valerianic  acid  has  been  conferred.  This,  when  separated  from 
the  oil,  is  a  colorless  liquid,  of  an  oleaginous  consistence,  having  an  odor  analogous 
to  that  of  valerian,  and  a  very  strong,  sour,  disagreeat)le  taste.  It  is  soluble  in 
thirty  parts  of  water,  and  in  all  proportions  in  ether  and  alcohol.  It  combines  with 
salifiable  bases,  forming  soluble  salts,  which  retain,  in  a  diminished  degree,  the  odor 
of  the  acid.  (Journ.  de  Pharvi.,  xx.  316.)  The  results  of  Bruylants  just  given 
show  that  the  acid  does  not  exist  free  in  the  oil,  but  is  produced  by  the  decomp)osi- 
tion  of  its  borneol-ether.  Valerianic  acid  is  obtained  by  distilling  the  impure  oil 
from  carbonate  of  magnesium,  decomposing  by  sulphuric  acid  the  valerianate  of 
magnesium  which  remains,  and  again  distilling.  31.  Rabourdin,  of  Orleans,  believing 
that  a  large  proportion  of  the  valerianic  acid  remains  fixed  in  the  root  by  union  with 
a  base,  and  does  not  come  over  by  distillation  alone,  procures  it  by  adding  sulphuric 
acid  to  the  root  with  a  sufficient  quantity  of  water,  distilling,  separating  the  oil, 
saturating  the  liquor  with  carbonate  of  sodium,  evaporating,  adding  a  slight  excess 
of  sulphuric  acid,  and  again  distilling.  {Ibid.,  vi.  310.)  The  following  process  by 
Messrs.  T.  and  H.  Smith,  of  Edinburgh,  avoids  the  inconvenience  of  distilling  so 
bulky  a  root  as  valerian,  while  it  answers  the  same  purpose  as  that  of  M.  Rabourdin. 
Boil  the  root  for  three  or  four  hours  with  rather  more  than  its  bulk  of  water,  in 
which  an  ounce  of  carbonate  of  sodium  is  dissolved  for  every  pound  of  the  root, 
replacing  the  water  as  it  evaporates.  Express  strongly,  and  boil  the  residuum  twice 
with  the  same  quantity  of  water,  expressing  each  time  as  before.  Mix  the  liquids, 
add  two  fluidrachms  of  strong  sulphuric  acid  for  every  pound  of  the  root,  and  distil 
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till  three-fourths  of  the  liquid  have  passed  over.  Neutralize  this  with  carbonate  of 
sodium,  concentrate  the  liquid,  decompose  the  valerianate  of  sodium  contained  in  it 
by  sulphuric  acid,  and  separate  the  valerianic  acid  set  free  by  a  separatory  funnel,  or 
by  distillation.  (A.  J.  F.,  xvii.  253.)  M.  Lefort  obtains  the  acid  by  the  rapid  oxida- 
tion of  the  volatile  oil.  He  distils  100  parts  of  the  root  with  500  of  water,  10 
of  sulphuric  acid,  and  6  of  bichromate  of  potassium,  and  has  thus  procured  a 
larger  proportion  of  acid  than  by  any  other  process.  (Journ.  de  Pharm.,  3e  ser.,  x. 
194.) 

The  roots  of  Valeriana  Phu  and  V.  dioica  are  said  to  be  sometimes  mingled  with 
those  of  the  ofl5cinal  plant ;  but  the  adulteration  is  attended  with  no  serious  con- 
sequences;  as,  though  much  weaker  than  the  genuine  valerian,  they  possess  similar 
properties.  The  same  cannot  be  said  of  the  roots  of  several  of  the  Ranuncidacese, 
which,  according  to  Ebermayer,  are  sometimes  fraudulently  substituted  in  Germany. 
They  may  be  readily  detected  by  their  want  of  the  peculiar  odor  of  the  officinal  root. 
According  to  M.  0.  Raveil,  the  valerian  in  the  markets  of  Paris  is  largely  adulterated 
with  the  roots  of  scabious  (^Scabiosa  succisa  and  S.  ai-vensis,  Linn.).  They  are  shorter 
than  the  genuine  root,  with  larger  radicles,  less  rough,  little  or  not  at  all  striated,  very 
brittle,  with  a  white  amylaceous  fracture.  The  roots  are  inodorous  in  themselves,  but 
acquire  smell  from  contact  with  the  valerian.    (Journ.  de  Pharm.,  xxvi.  209.) 

Medical  Properties  and  Uses.  Valerian  is  gently  stimulant,  with  an  especial 
direction  to  the  nervous  system,  but  without  narcotic  effects.  In  large  doses  it  pro- 
duces a  sense  of  heaviness  and  dull  pain  in  the  head,  with  various  other  effects  indi- 
cating nervous  disturbance.  The  oil,  largely  taken,  is  said  by  M.  Barailer,  from  his 
own  observation,  to  produce  dulness  of  intellect,  drowsiness  ending  in  deep  sleep, 
reduced  frequency  of  pulse,  and  increased  flow  of  urine.  (See  A.  J.  P.,  1861,  p.  239.) 
It  is  useful  in  cases  of  irregular  nervous  action,  when  not  connected  with  inflamma- 
tion, or  an  excited  condition  of  the  system.  Among  the  complaints  in  which  it  has 
been  particularly  recommended  are  hysteria,  hypochondriasis,  epilepsy,  hemicrania, 
and  low  forms  of  fever,  attended  with  restlessness,  morbid  vigilance,  or  other  nervous 
disorder.  It  has  also  been  used  in  intermittents,  combined  with  Peruvian  bark,  and 
in  acute  rheumatism.  As  the  virtues  of  valerian  reside  chiefly  in  the  volatile  oil, 
the  medicine  should  not  be  given  in  .decoction  or  extract.  The  distilled  water  is 
used  on  the  continent  of  Europe ;  and  the  volatile  oil  is  occasionally  substituted 
with  advantage  for  the  root.  The  dose  of  the  oil  is  four  or  five  drops  (0-24-0-3 
C.c).  Valerianic  acid  also  has  been  used  internally.  (See  Acidum  Valerian icitm.^ 
Landerer  says  that,  in  his  experience,  the  acid  prepared  from  the  root  is  preferable 
therapeutically  to  the  artificial  acid. 

Ojf.  Prep.  Abstractum  Valerianae,  IT.  S.;  Extractum  Valerianae  Fluidum,  CT.  S.; 
Tinctura  Valerianae ;  Tinctjira  Valerianae  Ammoniata. 

VANILLA.  U.S.     Vanilla. 

(VA-NIL'LA.) 

"  The  fruit  of  Vanilla  planifolia.  Andrews.     (JVat.  Ord.  Orchidaceae.)"  IT.  S. 

Fructus  (s.  Silique)  Vanille,  P.O.;  Vanille,  Fr.,  G. 

Gen.  Ch.  Sepals  spreading  or  erect,  distinct.  Petals  of  a  similar  form  and  texture. 
Labelhim  connate  with  the  columna,  crested,  membranous,  convolute,  undivided. 
Anther  terminal,  opercular;  pollen  granular.  Fruit  a  fleshy poc?;  seeds  round,  desti- 
tute of  loose  tunic.   Lindley. 

Vanilla  'planifolia.  Andrews,  Bot.  Repository,  t.  538  (1808)  ;  B.  &  T.  Til. — 
F.  claviculata,  Swartz.  This  is  a  fleshy,  dark  green,  perennial  climbing  plant, 
with  a  very  long,  smooth,  dark  green  stem,  much  branched,  and  furnished  at  the 
nodes  with  aerial  roots,  which  cling  to  and  obtain  nourishment  from  the  tree  sup- 
porting the  plant.  The  dark  green,  tough  leaves  are  alternate,  oval,  sessile,  attenu- 
ate at  the  apex,  fleshy,  and  veinless.  The  pale  greenish  yellow,  sessile  flowers  are 
about  two  inches  in  diameter,  and  occur  in  loose,  asillary  racemes  of  eight  or  ten. 
The  fruit  is  a  slender  pod,  seven  or  eight  inches  long,  filled  with  an  oily  mass  con- 
taining numerous  small,  black,  shining  seeds.     The  plant  is  a  native  of  the  West 
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Indies,  Mexico,  and  South  America,  and  is  caltivated  in  Java  and  the  Isles  of 
France  and  Bourbon.  It  is  stated  to  be  grown  under  glass  in  England  and  France, 
and  at  Liege,  with  commercial  success.  (A.  J.  P.,  xlvi.  419.)  Doubts,  however, 
exist  whether  commercial  vanilla  is  entirely  derived  from  this  species,  and  the  United 
States  Pharmacopoeia  formerly  ascribed  it  to  K  aromatica,  Schwartz,  which  is 
specifically  characterized  by  its  ovate,  oblong,  nerved,  opposite  leaves,  its  wavy  sepals, 
its  acute  lip,  and  its  ver}'  long  cylindrical  capsules.  V.  Guaynensis  and  V.  palmarum 
are  said  to  yield  an  aromatic  fruit.  (See  also  below.) 

In  3Iexico  the  vanilla  plant  flourishes  on  the  eastern  coast,  in  the  States  of  Vera 
Cruz  and  Oaxaca.  It  begins  to  bear  fruit  in  three  years,  and  continues  to  bear  thirty 
or  forty  ye:irs.  Though  most  of  the  vanilla  of  commerce  is  derived  from  plants 
growing  wild  in  the  forests,  yet  much  is  the  product  of  a  species  of  cultivation 
•which  is  very  simple.  All  that  is  necessary  is  to  cut  a  slip  of  the  stem  from  the 
lower  part,  and  plant  it  near  the  trunk  of  a  tree,  attaching  it  by  cords.  The  plant 
immediately  takes  root  in  the  bark  of  the  tree,  and  sends  out  air  roots,  which,  reach- 
ing the  ground,  fix  themselves  in  the  soil.  The  fruit  is  ready  for  collection  about 
the  end  of  March,  and  the  harvest  continues  three  months.  (^4.  J.  P.,  1866,  p.  38.) 

The  pods  are  collected  before  they  are  quite  ripe,  dried  in  the  shade,  covered  with 
a  coating  of  fixed  oil,  and  then  tied  in  bundles,  which  are  surrounded  with  sheet 
lead,  or  enclosed  in  small  metallic  boxes,  and  sent  into  the  market.  Several  varieties 
of  vanilla  exist  in  commerce.*  The  most  valuable,  called  ley,  or  vainiUa  mansa,  by 
the  Spaniards,  consists  of  cylindrical,  somewhat  flattened  pods,  six  or  eight  inches 
long,  three  or  four  lines  thick,  nearly  straight,  narrowing  towards  the  extremities, 
bent  at  the  base,  shining  and  dark  brown  externally,  wrinkled  longitudinally,  soft  and 
flexible,  and  containing  within  their  tough  shell  a  soft  black  pulp,  in  which  numerous 
minute,  black,  glossy  seeds  are  embedded.  It  has  a  peculiar,  strong,  agreeable  odor, 
and  a  warm,  aromatic,  sweetish  taste.  The  interior  pulpy  portion  is  most  aromatic. 
In  it  are  more  or  less  numerous,  minute  crystals.  Another  variety,  called  vainilla 
simarona  by  the  Spaniards,  is  smaller,  of  a  lighter  color,  and  less  aromatic.  The 
pods  are  said  to  be  very  dry  and  to  contain  no  vanillin.  (Xueva  Famiacop.  Mexi- 
cana.)  According  to  Schiede,  it  is  yielded  by  a  distinct  species,  the  VantUa  sylvestris 
(Schiede).  A  third  variety  is  the  vaim'lia  pompona  of  the  Spaniards  {boba  vaniiUa, 
or  pldtano  vaim'lia).  In  this,  the  pods  are  from  five  to  seven  inches  long,  from  six 
to  nine  lines  broad,  shaped  somewhat  like  a  plantain,  almost  always  open,  very 
dark  brown  or  nearly  black,  soft,  viscid,  and  of  a  strong,  not  very  pleasant,  anise-like 
odor.  Schiede  states  that  it  is  the  product  of  the  Vanilla  pompona  (Schiede). 
The  variety  vainilla  vezacate  is  said  to  be  derived  from  pods  gathered  long  before 
maturity.  {X.  Farm.  Mexic.)  According  to  Bucholz,  vanilla  does  not  yield  volatile 
oil  when  distilled  with  water ;  and  the  aroma  appears  to  depend  on  chemical  changes 
which  take  place  during  and  after  the  curing  of  the  fruit. 

Many  years  since,  vanilla  was  analyzed  by  Bucholz  and  Vogel,  the  former  of  whom 
found  in  it  a  disagreeably  smelling  fixed  oil,  a  soft  resin  smelling  feebly  of  vanilla 
when  heated,  a  bitterish  extractive  resembling  tannin,  sugar,  starch,  and  benzoic 
acid.  But  the  characteristic  odorous  principle  was  not  isolated.  This  object  was 
accomplished  by  31.  Gobley,  who,  by  exhausting  vanilla  with  alcohol  of  85°,  evapo- 
rating the  resulting  tincture  to  an  extract,  softening  this  with  water,  and  agitating  in 
a  flask  with  ether  so  long  as  it  gave  color  to  that  fluid,  then  evaporating  the  ethereal 
liquid  and  treating  the  residue  with  boiling  waterj-^btained  on  the  evaporation  of 
the  water  a  crop  of  crystals  having  the  odor  of  vanilla.  Purified  by  treatment  with 
animal  charcoal,  and  recrystallization,  the  new  principle  appeared  in  the  form  of 
colorless,  long,  four-sided  needles,  terminated  by  two  faces.  It  has  a  strong  odor 
of  vanilla,  with  a  hot,  biting  taste,  and  is  frequently  seen  in  acicular  crystals  upon 
the  external  surface  of  the  bean.  This  compound,  for  which  M.  Gobley  proposed 
the  name  vanillin,  is  now  recognized  as  the  methyl-ether  of  protocatechuic  aldehyd, 

iOCHj 
OH.  or  CgHgO,.    It  forms  crystalline  needles,  fusing  at  80°-81°  C.     Diffi- 
COH 

For  further  detailf,  see  A.  J.  P.,  xlvi.  417. 
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cultly  soluble  in  cold  water,  readily  in  hot  water,  easily  soluble  in  alcohol  and  ether, 
chloroform  and  carbon  disulphide.  It  oxidizes  slowly  in  damp  air  to  vanillic  acid, 
CgHgO^ ;  when  heated  with  dilute  hydrochloric  acid  to  200°  C,  it  breaks  up  into 
methyl  chloride  and  protocatechuic  acid. 

Tiemann  and  Haarmann  {Ber.  Cheni.  Ges.,  1874,  p.  613),  who  first  ascertained 
the  true  character  of  vanillin,  also  found  that  it  could  be  made  synthetically  from 
comferin,  a  glucoside  contained  in  the  cambium  layer  of  the  pine.  This  couiferin, 
^16^22^8  +  ^H^O,  or  the  compound  CmHj203,  which  with^glucose  results  from  its 
decomposition,  is  oxidized  by  sulphuric  acid  and  potassium  bichromate  with  the  pro- 
duction of  vanillin.  Artificial  vanillin  was  made  in  this  way  from  conifei'in  under 
Tiemann  and  Haarmann's  patents,  but  it  is  now  made  from  eugenol,  CjgHjjO^,  which 
is  oxidized  with  alkaline  solution  of  potassium  permanganate.  Eugenol  can  also  be 
changed  into  aceteugenol,  which  with  weak  acid  solution  of  potassium  permanganate 
is  oxidized  to  acetvanillic  acid,  and  this  by  boiling  with  weak  caustic  potash  is 
changed  into  vanillin.  Oil  of  cloves  is  therefore  used  as  a  basis  for  the  manufacture 
of  artificial  vanillin.  Although  the  latter  substance  has  been  largely  manufactured,  it 
does  not  take  the  place  of  the  preparations  of  vanilla,  the  flavor  and  odor  of  the  latter 
being  greatly  preferred.  It  passes  with  water  in  distillation.  If  vanilla  finely  divided 
be  distilled  with  water,  a  turbid  liquid  passes,  which  becomes  clear  by  agitation  with 
ether  ;  and  the  ether  on  evaporation  yields  crystals  of  vanillin,  Messrs.  Tiemann  and 
Haarmann  obtained  from  Mexican  vanilla  1-69,  Reunion  vanilla  2-48,  Java  vanilla 
275  per  cent,  of  vanillin.  Mr.  Stokeby  found  in  vanilla  resin,  wax,  a  fixed  oil,  a 
brown  resinous  matter,  tannic  acid  changing  the  salts  of  iron  to  green,  gum,  sugar, 
phosphates,  and  sulphates ;  and  hydrochloric  acid  separated  from  it  oxalic  acid, 
and  potassa  humic  acid.  (Journ.  de  Pharni.  et  de  Chim.,  4e  sen,  iii.  76,  1866.) 

Medical  Properties  and  Uses.  Vanilla  has  the  properties  of  the  aromatics  gen- 
erally, but  is  probably  more  dilfusibly  stimulant,  with  some  influence  on  the  nervous 
system.  It  is  employed  more  as  a  perfume,  and  to  flavor  chocolate,  ice-cream,  etc., 
than  as  a  medicine.*  It  has,  however,  been  recommended  as  a  remedy  in  hysteria 
and  low  fevers,  in  the  form  of  an  infusion  made  in  the  proportion  of  about  half  an 
ounce  to  a  pint  of  boiling  water,  and  given  in  tablespoonful  (15  C.c.)  doses.  A  fluid 
extract  would  be  a  convenient  form  for  exhibition. 

Of.  Prep.  Tinctura  Vanillse,  IT.  S.;  Trochisci  Ferri,  U.  S. 

VAPORES.  Vapors.  Inhalations. 
(va-p6'ke.5.) 
This  is  a  class  of  preparations  introduced  into  the  British  Pharmacopoeia,  the 
expediency  of  which,  in  a  pharmaceutical  code,  is,  to  say  the  least,  doubtful.  There 
is  no  such  complexity  in  the  preparations  as  to  require  peculiar  skill,  and  the  whole 
process,  in  each  case,  is  more  appropriate  to  the  duties  of  a  nurse  in  the  sick  chamber, 
than  to  those  of  the  pharmacist. 

VAPOR  ACIDI  HYDROCYANICI.  Br.     Inhalation  of  Hydrocyanic 

Acid. 

(VA'POB  A^'I-DI  HY-DKO-CY-Sn'I-CI.) 

"  Take  of  Diluted  Hydrocyanic  Acid  ten  to  fifteen  minims  ;  Water  (cold)  one 
fiuidrachm.  Mix  in  a  suitable  apparatus,  and  let  the  vapor  that  arises  be  inhaled." 
Br. 

*  Vanilla  Poisoning.  Twenty  years  ago,  Orfila  recorded  cases  of  poisoning  by  the  eating  of  vanilla 
ices,  and  recently  many  cases  have  occurred  both  in  Europe  and  in  this  country.  The  symptoms  are 
those  of  intense  gastro-intestinal  irritation,  and  closely  resemble  those  of  cholerine.  That  the 
attacks  have  not  simply  been  cholera  morbus  induced  bj-  the  ingestion  of  cold  ices,  is  shown  by  the 
facts  that  many  of  the  flavored  dishes  were  pies  and  even  simple  farinaceous  puddings.  Elabo- 
rate chemical  investigations  have  proven  the  absence  of  metallic  poisons  in  the  ingesta.  It  seems 
to  be  clearly  made  out  that  the  vanilla  bean  was  the  vehicle  of  the  poison  ;  but  the  nature  of  the 
latter  has  not  been  determined.  Schroff  believes  it  to  be  cardol  derived  from  the  oil  of  cashew  nut, 
placed  upon  the  vanilla  pod  to  preserve  it,  but  there  does  not  seem  to  be  any  proof  of  this  ;  .and  it  is 
stated  that  cardol  could  not  be  found  in  the  vanilla  pods  obtained  from  the  Vienna  caf6  at  Berlin, 
where  poisoning  had  occurred.     For  further  particulars,  consult  P.  J,  T.,  1874,  p.  863. 
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VAPOR  CHLORI.  Br.     Jnhalaium  of  Chlorine. 

(VA'POR  GHLO'RI.) 

"  Take  of  Chlorinated  Lime  two  ounces ;  Water  (cold)  a  sufficiency.  Put  the 
powder  iuto  a  suitable  apparatus,  moisten  it  with  the  Water,  and  let  the  vapor  that 
arises  be  inhaled."  Br. 

VAPOR  COXI^.  Br.     Inhalation  of  Conia. 

(VA'POB  CO-Ni'^,) 

"Take  of  Extract  of  Hemlock  sixty  grains ;  Solution  of  Potash  one  Jlaidrachm ; 
Distilled  Water  ten  fluidrachms.  Mix.  Put  20  minims  of  the  mixture  on  a  sponge, 
in  a  suitable  apparatus,  so  that  the  vapor  of  hot  water  passing  over  it  may  be  in- 
haled." Br. 

The  object  of  the  potassa  is  to  decompose  the  salt  of  conine  in  the  extract,  by  taking 
the  acid,  and  liberating  the  volatile  alkaloid.  The  genuineness  of  the  vapor  may  be 
known  by  the  strong  mouse-like  odor  which  is  perceived. 

VAPOR  CREASOTI.  Br.     Inhalation  of  Creasote. 

(VA'POR  CBE-A-SO'TI.) 

"  Take  of  Creasote  twelve  minims  ;  Boiling  Water  eight  Jluidounces.  Mix  the 
Creasote  and  Water  in  an  apparatus  so  arranged  that  air  may  be  made  to  pass 
through  the  solution,  and  may  afterwards  be  inhaled."  Br. 

VAPOR  lODI.  Br.     Inhalation  of  Iodine. 

(VA'POR  i-O'DI.) 

"Take  of  Tincture  of  Iodine  one  fluidrachm  ;  Water  one  Jluidonnce.  Mix  in  a 
suitable  apparatus,  and,  having  applied  a  gentle  heat,  let  the  vapor  that  arises  be 
inhaled."  Br. 

VERATRIXA.  U.S.     VeratHne. 
(v£b-\-tbi'.na.) 

"  An  alkaloid  or  mixture  of  alkaloids,  prepared  from  the  seeds  of  Asagraea  offi- 
cinalis. Lindley.     (Xat.  Ord.  Melanthaceae.)"  U.  S. 

Veratria,   V.  S.  1870;  Veratria,  Br.;  Veratrium,  P.G.;  Veratrine,  Fr.;  Yeratrin,  G. 

"  Take  of  Cevadilla  tico  pounds  [avoirdupoi.s]  ;  Distilled  Water,  Rectified  Spirit, 
Solution  of  Ammonia,  Hydrochloric  Acid,  of  each,  a  sufficiency  ;  Purified  Animal 
Charcoal,  sixty  grains.  Macerate  the  Cevadilla  with  half  its  weight  of  boiling  Dis- 
tilled Water,  in  a  covered  vessel,  for  twenty-four  hours.  Remove  the  Cevadilla, 
squeeze  it,  and  dry  it  thoroughly  with  a  gentle  heat.  Beat  it  now  in  a  mortar,  and 
separate  the  seeds  from  the  capsules  by  brisk  agitation  in  a  deep  narrow  vessel,  or  by 
winnowing  it  gently  on  a  table  with  a  sheet  of  paper.  Grind  the  seeds  in  a  coffee 
mill,  and  form  them  into  a  thick  paste  with  Rectified  Spirit.  Pack  this  firmly  in  a 
percolator,  and  pass  Rectified  Spirit  through  it  till  the  Spirit  ceases  to  be  colored. 
Concentrate  the  spirituous  solution  by  distillation,  so  long  as  no  deposit  forms;  and 
pour  the  residue,  while  hot,  into  twelve  times  its  volume  of  cold  Distilled  Water, 
Filter  through  calico,  and  wash  the  residue  on  the  filter  with  Distilled  Water,  till 
the  fluid  ceases  to  precipitate  with  Ammonia.  To  the  united  filtered  liquids  add 
the  Ammonia  in  slight  excess,  let  the  precipitate  completely  subside,  pour  off  the 
supernatant  fluid,  collect  the  precipitate  on  a  filter,  and  wash  it  with  Distilled  Water 
till  the  fluid  passes  colorless.  Diffuse  the  moist  precipitate  through  twelve  fluid- 
ounces  of  Distilled  Water,  and  add  gradually  with  diligent  stirring  suflScient  Hydro- 
chloric Acid  to  make  the  fluid  feebly  but  persistently  acid.-  Then  add  the  Animal 
Charcoal ;  digest  at  a  gentle  heat  for  twenty  minutes,  filter,  and  allow  the  liquid  to 
cool.  Add  Ammonia  in  slight  excess,  and,  when  the  precipitate  has  completely 
subsided,  pour  off  the  supernatant  liquid,  collect  the  precipitate  on  a  filter,  and  wash 
•it  with  cold  Distilled  Water  till  the  washings  cease  to  be  affected  by  nitrate  of  silver 
acidulated  with  nitric  acid.  Lastly,  dry  the  precipitate  first  by  imbibition  with  fil- 
tering paper,  and  then  by  the  application  of  a  gentle  heat,"  Br. 
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The  U.  S.  P.  1880  very  properly  does  not  give  a  process  for  this  alkaloid,  as  it 
cannot  be  made  profitably  by  the  pharmacist. 

In  the  U.  S.  process  of  1870  the  first  step  is  to  obtain  a  tincture  of  cevadilla. 
In  the  British  process,  which  is  mainly  that  of  the  late  Edinburgh  Pharmacopoeia, 
the  use  of  alcohol  is  preceded  by  measures  calculated  to  bring  the  seeds  into  a  proper 
state  for  its  action.  This  is  not  satisfactorily  eff"ected  by  mere  bruising.  The  seeds 
are  not  thus  separated  from  the  capsules ;  and,  on  account  of  their  elasticity,  they 
cannot  be  conveniently  comminuted  in  a  mortar.  The  mode  of  proceeding  given  in 
the  British  Pharmacopoeia  was  suggested  by  Christison,  and  is  said  by  him  to  answer 
the  purpose.  In  the  U.  S.  process  of  1870  the  tincture,  when  made,  is  evaporated 
to  the  consistence  of  an  extract.  This  contains  the  veratrine  combined  with  a  vege- 
table acid,  probably  gallic,  as  it  exists  in  the  seeds.  From  the  extract  the  alkaloid 
is  dissolved  by  the  acidulated  water,  which  at  the  same  time  converts  it  in  great 
measure  into  a  sulphate,  a  small  portion  possibly  remaining  in  the  solution  combined 
with  an  excess  of  the  native  acid.  The  magnesia  combines  with  the  acids  and  throws 
down  the  veratrine,  which  is  then  taken  up  by  alcohol,  and  again  yielded  in  a  purer 
state  by  evaporation.  To  purify  it  still  further,  it  is  redissolved  in  water  by  the 
agency  of  sulphuric  acid,  is  submitted  to  the  action  of  animal  charcoal,  and  is  finally 
precipitated  by  ammonia.  In  the  British  process,  the  tincture  is  concentrated  until 
it  begins  to  let  fall  a  precipitate,  and  is  then  poured  into  water,  which  throws  down 
the  resin  and  oil  with  a  portion  of  the  coloring  matter,  and  retains  the  salt  of  vera- 
trine. This  is  then  decomposed  by  ammonia,  and  the  precipitated  veratrine  is 
slightly  washed  with  cold  water  to  free  it  from  adhering  impurities.  If  much  water 
is  employed  in  the  washing,  a  considerable  portion  of  the  veratrine  is  lost,  in  conse- 
quence of  being  in  some  degree  soluble  in  that  menstruum  in  its  ordinary  impure 
state.  The  remaining  steps  of  the  British  process  consist  in  the  purification  of  the 
veratrine  by  forming  a  hydrochlorate  in  solution,  decolorizing  this  by  animal  charcoal, 
and  again  precipitating  by  ammonia.* 

The  U.  S.  process  of  1870"}"  is  essentially  that  of  M.  Courbe.  The  veratrine  ob- 
tained by  it,  though  not  pure,  is  sufficiently  so  for  medical  use.  A  drachm  of  it,  in 
this  state,  may  be  procured  from  a  pound  of  cevadilla.  Meissner,  in  1819,  applied 
the  term  sabadilline  to  an  alkaloid  extracted  by  him.     Pelletier  and  Caventou  had 

*  Mr.  .Tames  Beatson,  manufacturing  chemist  of  the  U.  S.  Naval  Laboratory  at  New  York,  rec- 
ommends the  following  method  of  preparing  veratrine  as  less  complicated  and  troublesome  than 
the  officinal,  and  quite  satisfactory  in  its  results.  Take  73  pounds  (avoirdupois)  of  cevadilla,  rub 
it  upon  a  coarse  wire  sieve  so  as  to  separate  the  seeds  from  the  capsules,  and  reduce  the  former  to 
a  coarse  powder  by  a  Swift's  drug  mill.  Pass  the  capsules  also  through  the  mill,  separate  the  finer 
portion,  and  mix  it  with  the  ground  seeds.  Moisten  the  mixture  with  alcohol,  and  allow  it  to  stand 
12  hours;  then  introduce  it  into  a  displacement  apparatus,  and  pour  upon  it  30  gallons  of  alcohol. 
When  a  convenient  quantity  of  the  liquid  has  passed,  submit  it  to  distillation,  and  return  the  dis- 
tilled alcohol  to  the  displacement  apparatus ;  and  proceed  in  the  same  way  until  the  cevadilla  is 
thoroughly  exhausted.  Collect  all  the  alcoholic  liquor  from  the  exhausted  seeds,  and  continue  the 
distillation  until  the  tincture  has  a  syrupy  consistence.  Pour  this  while  hot  into  eight  times  its 
volume  of  cold  water,  throw  the  whole  on  a  calico  filter,  and  wash  until  the  washings  cease  to  indi- 
cate the  presence  of  the  veratrine.  Mix  the  washings  with  what  first  passed  through  the  filter,  and 
add  aqua  ammoniae  in  excess  (about  4  pou'nds).  Wash  the  precipitated  veratrine  with  cold  water, 
and  dry  it  with  a  very  gentle  heat.  Mr.  Beatson  obtained  by  this  process  eleven  and  a  quarter 
ounces  of  veratrine,  but  faintly  tinged  with  coloring  matter.  {A.J.  P.,  xxvi.  5.) 

•j-  Veratria,  U.  S.  1870.  "  Take  of  Cevadilla,  in  moderately  fine  powder,  twenti/-/oitr  troy- 
ounces ;  Alcohol,  Sulphuric  Acid,  Magnesia,  Water  of  Ammonia,  Purified  Animal  Charcoal,  Water, 
each,  a  sufficient  quantity.  Digest  the  Cevadilla  with  eight  pints  of  Alcohol,  for  four  hours,  in  a 
distillatory  apparatus,  with  a  heat  approaching  to  boiling,  and  pour  off  the  liquid.  To  the  residue 
add  eight  pints  more  of  Alcohol  mixed  with  the  portion  distilled,  and,  having  digested  for  an  hour, 
pour  off  the  liquid  as  before.  Digest  for  a  third  time  with  the  same  quantity  of  Alcohol,  together 
with  the  portion  last  distilled,  and  again  pour  off.  Press  the  remains  of  the  Cevadilla,  mix  and 
strain  the  liquids,  and,  by  means  of  a  water-bath,  distil  off  the  Alcohol.  Boil  the  residue  three  or 
four  times  in  Water  acidulated  with  Sulphuric  Acid,  mix  and  strain  the  liquids,  and  evaporate  to 
the  consistence  of  syrup.  Add  Magnesia  in  slight  excess,  shake  the  mi.xture  frequently,  then  ex- 
press, and  wash  what  remains.  Repeat  the  expression  and  washing  two  or  three  times,  and,  hav- 
ing dried  the  residue,  digest  it  with  a  gentle  heat  several  times  in  Alcohol,  and  strain  after  each 
digestion.  Distil  off  the  Alcohol  from  the  mixed  liquids,  boil  the  residue  for  fifteen  minutes  in 
water  mixed  with  a  little  Sulphuric  Acid  and  Purified  Animal  Charcoal,  and  strain.  Having  thor-- 
oughly  washed  what  remains,  mix  the  washings  with  the  strained  liquid,  evaporate  with  a  moder- 
ate heat  to  the  consistence  of  thin  syrup,  and  drop  in  sufficient  Water  of  Ammonia  to  precipitate 
the  Veratria.   Lastly,  wash  the  alkaloid  with  Water,  and  dry  it  with  a  gentle  heat." 
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probably  produced  the  same  preparation  when  they  announced  the  discovery  of 
veratrine  in  the  same  year.  This  substance  is  the  veratrine  described  as  prepared 
by  Couerbe's  process.  Couerbe,  in  1834,  announced  the  discovery  of  an  additional 
alkaloid,  to  which  he  gave  Meissner's  old  name  of  sabadilline,  and  Weigelin,  in  1871, 
announced  the  discovery  of  a  third  alkaloid,  which  he  called  sabatrine.  G.  Merck, 
in  1855,  obtained  veratrine  in  a  crystallized  state  by  solution  and  separation  from 
strong  alcohol. 

Wright  and  LuiF  (Journ.  Chem.  Soc,  33,  p.  338)  have  brought  order  from  this 
confusion  by  a  careful  study  of  the  whole  subject.  They  find  three  alkaloids  in 
sabadiUa  seeds :  cevadine,  CjjH^gNOg  (the  alkaloid  hitherto  known  as  the  veratrine 
of  Merck);  veratrine,  Cj^H^^NOj,;  and  cevadilline,  C^UJ^^O^.  Of  these,  the  cev- 
adine (formerly  veratrine)  forms,  when  crystallized  from  alcohol,  needles  or  compact 
crystals,  which  fuse  at  205°  C.  (401°  F.),  effloresce  rapidly  in  the  air,  and  become 
opaque.  It  is  insoluble  in  water,  easily  soluble  in  alcohol  and  ether.  It  dissolves 
in  warm  concentrated  hydrochloric  acid  with  dark  violet  color,  which  on  boiling  be- 
comes intensely  red.  When  heated  with  alcoholic  potash  they  are  decomposed  into 
methyl-crotouic  (tiglinic^  acid  and  cevine,  C^-H^NOg.  The  veratrine  of  Wright  and 
Luff  is  obtained  from  the  mother-liquor  of  the  cevadine  by  extraction  with  ether. 
It  forms  an  uncrystallizable  resinous  mass,  fusing  at  180°  C,  but  yields  crystallized 
salts.  Boiled  with  caustic  soda  it  is  decomposed  into  dimethyl-protocatechuic 
(veratric)  acid  and  verine  C^gH^NOg.  Cevadilline  remains  after  the  extraction  of 
the  veratrine,  insoluble  in  ether.  It  is  also  uncrystallizable,  nearly  insoluble  in  ether 
and  boiling  benzol,  but  easily  soluble  in  fusel  oil. 

Two  acids  have  also  been  found  in  sabadiUa :  the  sahadillic  or  cevadic  acid  of 
Pelletier  and  Caventou,  forming  needle-like  crystals  fusing  at  20°  C,  and  the  veratric 
acid  of  Merck,  which  Koerner  showed  to  be  dimethyl-protocatechuic  acid. 

Properties.  Veratrine  is  ofiicinally  described  as  "  a  white,  or  grayish  white, 
amorphous,  rarely  crystalline  powder,  permanent  in  the  air,  odorless,  of  a  distinctive, 
acrid  taste,  leaving  a  sensation  of  tingling  and  numbness  on  the  tongue,  producing 
constriction  of  the  fauces,  and  highly  irritant  to  the  nostrils.  Veratrine  is  very 
slightly  soluble  in  cold  or  hot  water,  but  imparts  to  it  an  acrid  taste  and  a  feebly 
alkaline  reaction.  In  boiling  water  it  strongly  cakes  together  without  melting.  It 
is  soluble  in  3  parts  of  alcohol  at  15°  C.  (59°  F.),  and  very  soluble  in  boiling  alcohol; 
also  soluble  in  6  parts  of  ether,  in  2  parts  of  chloroform,  in  96  parts  of  glycerin,  and 
in  56  parts  of  olive  oil.  When  heated,  it  melts  ;  at  higher  temperatures  it  chars  and 
is  wholly  dissipated.  "  With  nitric  acid,  Veratrine  forms  a  yellow  solution,  and, 
by  contact  with  sulphuric  acid,  it  first  assumes  a  yellow  color,  which  soon  passes  to 
reddish  yellow,  then  to  an  intense  scarlet,  and,  after  a  while,  to  violet-red.  On 
triturating  Veratrine  with  sulphuric  acid  in  a  glass  mortar,  the  yellow  or  yellowish 
red  solution  exhibits,  by  reflected  light,  a  strong,  greenish  yellow  fluorescence,  which 
becomes  more  intense  on  adding  more  sulphuric  acid.  Heated  with  concentrated 
hydrochloric  acid,  it  dissolves  with  a  blood-red  color."  U.  S. 

Medical  Properties  and  Uses.  Veratrine  is  locally  irritant,  and  exercises  a  pecu- 
liar influence  on  the  nervous  system.  Rubbed  upon  the  skin  it  excites  a  sensation  of 
warmth  and  a  peculiar  tingling.  Sometimes  an  evanescent  blush  is  produced,  and 
still  more  rarely  an  eruption  upon  the  skin ;  but,  in  general,  no  decided  signs  of  in- 
flammation are  evinced.  Upon  the  denuded  cutis,  however,  veratrine  and  its  salts  are 
powerfully  irritating  ;  in  the  mouth  and  fauces  they  produce  an  almost  insupportable 
sense  of  acrimony,  and  snuffed  up  the  nostrils  excite  violent  sneezing.  Magcndie  states 
that,  when  taken  internally  in  the  dose  of  a  quarter  of  a  grain,  they  promptly  pro- 
duce abundant  alvine  evacuations,  and  in  larger  doses  provoke  more  or  less  violent 
vomiting.  Other  experimenters  have  observed  similar  effects.  Dr.  Turnbull,  on  the 
contrary,  says  that  he  has  very  seldom  found  them  to  purge,  even  when  largely  ad- 
ministered. According  to  this  author,  their  first  effect,  when  given  in  moderate 
doses,  is  a  feeling  of  warmth  in  the  stomach,  gradually  extending  itself  over  the 
abdomen  and  lower  part  of  the  chest,  and  ultimately  to  the  head  and  extremities.  If 
the  medicine  is  continued,  this  feeling  of  warmth  is  followed  by  a  sense  of  tingling, 
similar  to  that  produced  by  the  external  use  of  the  medicine,  which  manifests  itself 
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in  different  parts  of  the  body,  and  sometimes  over  the  whole  surface,  and  is  frequently 
accompanied  by  perspiration  and  some  feelings  of  oppression.  Occasionally  also  diu- 
resis is  produced.  When  taken  in  toxic  doses  it  causes  violent  vomiting,  serous 
purging,  often  with  intense  burning  in  the  mouth  and  throat,  and  general  muscular 
weakness.  No  fatal  case  of  poisoning  is  on  record ;  bul;  in  the  experiments  of 
Esche  on  himself  a  half-grain  of  the  acetate  produced  collapse,  with  a  pale,  cold, 
wet  skin,  pinched  features,  a  rapid,  thready,  irregular  pulse,  violent  vomiting,  and 
marked  muscular  tremblings.  The  phenomena  of  veratria-poisoning  in  dogs,  rab- 
bits, etc.,  are  failure  of  muscular  power,  along  with  violent  muscular  twitchings 
and  convulsions,  which  are  often  plainly  excited  by  external  irritants,  severe  vomit- 
ing, generally  but  not  always  accompanied  by  purging,  and  disturbance  of  motion, 
respiration,  and  circulation.  The  pulse  is  at  first,  if  the  dose  be  not  too  large, 
quickened  and  strengthened,  but  in  a  very  short  time  it  becomes  slower  and  weaker, 
and  finally  very  frequent,  thready,  and  irregular.  When  very  large  doses  are  given, 
the  animal  often  dies  at  once  of  a  universal  paralysis.  After  death  from  a  very 
large  dose,  the  muscles  are  found  to  have  lost  more  or  less  completely  their  irrita- 
bility. This  loss  of  irritability  is  preceded  by  a  stage  of  excessive  irritability,  and 
there  can  be  no  doubt  that  the  alkaloid  acts  directly  and  powerfully  upon  the 
muscle.  The  poison  appears  also  to  affect  the  motor  peripheral  nerves.  The  centre 
of  respiration  is  profoundly  depressed  by  the  alkaloid,  which  is  also  a  direct  paralyz- 
ant to  the  heart  muscle. 

The  diseases  in  which  veratrine  has  been  employed  are  chiefly  gout,  rheumatism, 
and  neuralgia.  M.  Piedagnel  has  used  it  with  great  supposed  advantage  in  acute 
articular  rheumatism,  which  he  has  found  generally  to  get  well  under  its  use  in  seven 
or  eight  days.  (See  Am.  Journ.  of  Med.  Sci,  N.  S.,  xxvi.  496.)  Dr.  Turnbull  has 
found  it  useful  also  in  dropsy,  and  in  diseases  of  the  heart,  particularly  those  of  a 
functional  character.  He  thinks  he  has  also  seen  it  do  good  in  structural  diseases  of 
that  organ,  but  chiefly  by  acting  as  a  diuretic,  and  thus  removing  effusion  in  the  peri- 
cardium. Prof.  Vogt,  of  Berne,  has  employed  it  in  pneumonia,  giving  5  milligrammes 
(about  the  thirteenth  of  a  grain)  every  two  hours,  and  five  or  six  times  that  amount 
during  the  day,  increased  in  insusceptible  persons  to  ten  or  twelve  times  the  quantity  ; 
the  dose  being  continued  or  increased  till  vomiting  and  reduction  of  the  pulse;are 
produced.  (See  A.  J.  P.,  May,  1860,  p.  222.)  Dr.  D.  Martin,  of  the  French  army, 
has  experienced  great  advantage  from  it  in  choroido-iritis.  (Ann.  de  Therap.,  1867, 
p.  16.)  Veratrine  has  also  been  employed  in  dysmenorrhoea,  and  in  various  nervous 
affections,  as  paralysis,  hooping-cough,  epilepsy,  hysteria,  and  disorders  dependent 
upon  spinal  irritation.  One-twelfth  of  a  grain  (0005  Gm.)  may  be  given  in  the 
form  of  pill,  and  repeated  every  three  or  four  hours  till  the  effects  of  the  medicine 
are  experienced.  Some  prefer  the  salts  for  internal  use.  Dr.  Turnbull  states  that 
the  tartrate  is  least  disposed  to  irritate  the  stomach.  The  sulphate  or  acetate, 
however,  may  be  used.  Any  one  of  these  salts  may  be  prepared  by  treating  vera- 
trine with  water  acidulated  with  the  acid  to  perfect  neutralization,  and  then  carefully 
evaporating  to  dryness.  For  internal  administration,  however,  it  is  a  remedy  of 
doubtful  value.  It  is  much  more  employed  externally,  and  is  applicable  in  this 
way  to  many  of  the  complaints  already  mentioned.  It  has  been  highly  praised 
as  a  local  application  in  chronic  swellings,  stiffening,  and  induration  of  the  joints, 
whether  from  rheumatism,  scrofula,  or  simply  from  local  injuries,  as  sprains.  It 
may  be  used  either  dissolved  in  alcohol,  or  rubbed  up  with  lard  or  other  unctuous 
substance,  in  the  proportion  of  from  five  to  twenty  grains  to  the  ounce.  It  is 
advisable  that  the  alkaloid  should  be  dissolved  in  a  little  alcohol  before  being  mixed 
with  the  lard.  Of  the  ointment  thus  prepared,  a  portion  of  the  size  of  a  filbert  may 
be  rubbed  upon  the  skin  over  the  part  affected,  night  and  morning,  from  five  to 
fifteen  minutes,  or  until  the  more  urgent  symptoms  are  relieved.  Veratrine  may  be 
used  in  this  way  to  the  amount  of  from  four  to  eight  grains  in  the  day.  Care  must 
be  taken  that  the  cuticle  is  sound  over  the  parts  to  which  it  is  applied.  When  the 
skin  is  irritable,  smaller  quantities  than  those  above  mentioned  must  be  used. 

Off'.  Prep.  Oleatum  Veratrinae  ;  Unguentum  Veratrinae,  U.  S. 
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VERATRUM  YIRIDE.  C7:-S^.     Veratrum  Viride.     ^American 

Hellebore.^ 

(VE-RA'TBLM  VIR'I-DE.) 

"The  rhizome  and  rootlets  of  Veratrum  viride.  Alton.  (^Nat.  Ord.  Melan- 
haceae.)"  U.  S.  "  The  dried  rhizome  of  Veratrum  viride.  Collected  in  autumn 
in  the  United  States  and  Canada."  Br. 

Veratri  Viridis  Badix,  Br.,-  Green  Hellebore  Root;  Veratre  vert,  Fr.;  Griiner  Germer,  G. 

Gen.  Ch.  Floxcers  monoeeiously  polygamous.  Perianth  of  six  spreading  and 
separate  obovate,  obloBg  (greenish  or  brownish)  sepals,  more  or  less  contracted  at 
base,  entirely  free  from  the  ovary,  not  gland-bearing.  Filaments  free  from  the 
sepals,  and  shorter  than  they,  recurving.    Gray. 

Veratrum  viride.  Willd.  Sp.  Plant,  iv.  896;  Bigelovr,  Am.  Med.  Bot.  ii.  121  ; 
B.  <b  T.  286.  The  American  hellebore,*  known  also  by  the  names  of  Indian  poke, 
poke  root,  and  swamp  hellebore,  has  a  perennial,  thiqk,  fleshy  root  or  rhizome,  the 
upper  portion  of  which  is  tunicated,  the  lower  solid,  and  beset  with  numerous  whitish 
fibres  or  radicles.  The  stem  is  annual,  round,  striated,  pubescent,  and  solid,  from 
three  to  six  feet  in  height,  furnished  with  bright  green  leaves,  and  terminating  in  a 
panicle  of  greenish  yellow  flowers.  The  leaves  gradually  decrease  in  size  as  they 
ascend.  The  lower  are  from  six  inches  to  a  foot  long,  oval,  acuminate,  plaited,  nerved, 
and  pubescent,  and  embrace  the  stem  at  their  base,  thus  affording  it  a  sheath  for 
a  considerable  portion  of  its  length.  Those  on  the  upper  part  of  the  stem,  at  the 
origin  of  the  flowering  branches,  are  oblong  lanceolate.  The  panicle  consists  of 
numerous  flowers,  distributed  in  racemes  with  downy  peduncles.  Each  flower  \a 
accompanied  with  a  downy,  pointed  bract,  much  longer  than  its  pedicel.  There  is 
no  calyx,  and  the  corolla  is  divided  into  six  oval  acute  segments,  thickened  on  the 
inside  at  their  base,  with  the  three  alternate  segments  longer  than  the  others.  The 
six  stamens  have  recurved  filaments,  and  roundish  two-lobed  anthers.  The  germs 
are  three,  with  recurved  styles  as  long  as  the  stamens.  Some  of  the  flowers  have 
only  the  rudiments  of  pistils.  Those  on  the  upper  end  of  the  branchlets  are  barren, 
those  below  fruitful.  The  fruit  consists  of  three  cohering  capsules,  separating  at  top, 
opening  on  the  inner  side,  and  containing  flat  imbricated  seeds. 

This  indigenous  species  of  Veratrum  inhabits  swamps,  wet  meadows,  and  the  banks 
of  mountain  streamlets.  It  is  more  abundant  northward,  but  reaches  as  far  south  as 
the  Carolinas.  From  May  to  July  is  the  season  for  flowering.  It  is  doubtful  whether 
the  root  should  be  collected  in  autumn,  or  just  before  flowering.  It  should  not  be 
kept  longer  than  one  year,  as  it  deteriorates  by  time. 

Properties.  As  found  in  the  shops,  it  is  usually  in  small  pieces  or  fragments  ; 
but  sometimes  it  comes  whole  or  merely  sliced,  so  that  its  characteristic  form  may 
be  observed.  In  this  condition  it  is  seen  to  consist  of  a  rhizome  one  to  three  inches 
in  length  by  somewhat  less  than  an  inch  in  thickness  where  broadest,  tapering  to  a 
very  obtuse  or  truncated  extremity,  simple  or  divided,  compact  but  light,  of  a  dark 
brown  color  externally,  and  either  closely  invested  with  numerous  yellowish  rootlets 
often  several  inches  long,  or  exhibiting  marks  on  the  surface  whence  they  have  been 
removed.  "When  sliced,  the  cut  surface  is  of  a  dingy  white  color.  The  rootlets  are 
three  to  six  inches  long,  about  as  thick  as  a  large  knitting-needle,  or  somewhat 
thicker,  obviously  much  shrunk  in  drying,  and  marked  by  numerous  close-set  in- 
dentations, which  give  them  a  characteristic  appearance.  Not  unfrequently  portions 
of  the  dried  stem  or  leafstalks  remain  attached  to  the  rhizome,  which  should  always 
be  rejected,  as  they  were  ascertained  by  Prof.  Procter  to  be  inert.  (^A.  J.  P.,  186-4, 
p.  99.)  The  root  has  a  bitter,  acrid  taste,  leaving  a  permanent  impression  in  the 
mouth  and  fauces ;  it  is  inodorous,  but  its  powder  produces  sneezing  when  snuffed. 
In  sensible  properties  it  bears  a  close  resemblance  to  white  hellebore. 

The  chemical  composition  of  Veratrum  viride  is  closely  analogous  to  that  of  Vera- 
trum album,  so  that  a  brief  review  of  the  chemical  history  of  the  two  will  be  given. 

Pelletier  and  Caventou,  in  1819,  found  in  the  rhizome  of  Veratrum  album  a  sub- 

*  The  specific  distinctness  of  the  American  plant  from  the  European  is  very  doubtful.  Certain 
Alpine  forms  of   V.  album  are  said  to  resemble  exactly  the  V.  viride. 
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stance  which  they  regarded  as  identical  with  the  veratrine  just  announced  by  Meiss- 
ner  as  contained  in  sabadilla  seeds.  Simon  (An7i.  Ch.  und  Ph.,  24,  p.  214), 
in  1837,  found  the  alkaloid /emne  also  in  Veratrum  album.  Wortliington  {A.  J.  P. 
1839,  p.  89)  found  an  alkaloid  in  Veratrum  viride  which  he  considered  to  be  the 
veratrine  then  known  from  other  sources.  Richardson,  in  1857,  and  Percy,  in 
1864,  confirmed  his^results.  Bullock  {A.  J.  P.,  1865,  p.  321)  shortly  after  found, 
on  examination  of  Veratrum  viride,  that  while  it  contained  at  least  two  characteristic 
alkaloids,  neither  of  these  was  veratrine.  The  alkaloids  noted  by  Bullock  were 
named  in  a  former  edition  of  this  work  viridine  and  veratroidinc.  Peugnet  {N.  Y. 
Med.  Record,  1872,  p.  120),  in  1872,  showed  the  identity  oT  the  first  of  these  with 
jeryine,  and  this  was  confirmed  by  Mitchell  {A.  J.  P.,  1874),  who  also  made  out  a 
distinct  alkaloid  in  Veratrum  album,  to  which  he  applied  the  name  o^  veratralbine. 
Meanwhile,  the  veratroidinc  discovered  by  Bullock  in  Veratrum  viride  was  also  found 
in  Veratrum  album  by  Tobien  in  1877.  In  a  paper  published  in  1876  {A.  J.  P., 
April,  1876),  Bullock  expresses  his  doubt  as  to  the  existence  of  veratroidinc  as  a  dis- 
tinct alkaloid,  considering  that  it  may  have  been  only  jervine  admixed  with  resin. 
Here  the  matter  rested  until  the  elaborate  researches  of  Wright  and  Luff  (Journ.  Chem. 
Soc,  35,  pp.  405,  421),  who  find  in  Veratrum  album,  jervine,  CjgH^jNO^  +  2HjO, 
rubijervine,  C^^U^^l<!Oj,  pseudojervine,  C^gH^NO,,  and  veratralbine,  C^gH^jNOs  (?), 
and  also  traces  of  an  alkaloid  bavins:  sternutatory  power  (possibly  cevadine).  In 
Veratrum  viride  they  found  jervine,  pseudojervine,  cevadine,  very  little  rubi- 
jervine, and  traces  of  veratrine  and  veratralbine.  Of  these,  rubijervine  probably 
agrees  with  Bullock's  veratroidinc,  although  as  prepared  by  Bullock  in  his  earlier 
experiments  it  was  undoubtedly  mixed  with  resin,  as  the  fusing  point  given  (270° 
F.-275°  F.)  is  much  lower  than  that  given  by  Wright  and  Luff  for  their  pure 
crystals,  which  fused  at  236°  C.  (456-8°  F.).  Pseudojervine  forms  crystals  very 
similar  to  those  of  jervine,  but  it  fuses  at  299°  C.  (570-2°  F.),  instead  of  231°- 
237°  C.  (447-8°  F.-458-6°  F.).  Worthington  has  pointed  out  the  presence  of 
gallic  acid  and  sugar  in  Veratrum  viride. 

Medical  Properties  and  Uses.  When  taken  in  small  doses  by  man,  veratrum 
viride  first  reduces  the  force  without  much  lessening  the  frequency  of  the  pulse,  but 
after  a  time  the  pulse-rate  falls  very  much. 

If  any  exertion  be  made  during  this  stage  of  depression,  the  slow  pulse  will  be 
suddenly  converted  into  an  exceedingly  rapid  one.  The  slow  pulse  is  sometimes 
moderately  full,  but  is  always  very  soft  and  compressible ;  the  rapid  pulse  is  ex- 
ceedingly feeble  and  small,  often  thready,  and  may  become  imperceptible.  Severe 
nausea  and  vomiting  accompany  or  follow  the  reduction  of  the  pulse-rate.  That  the 
latter  is  not  due  to  gastric  disturbance  is,  however,  shown  by  the  fact  that  it  often 
precedes  the  stomachic  symptoms,  and  may  exist  without  them.  During  the  stage 
of  depression  the4-e  is  always  decided  muscular  weakness  and  relaxation.  After  a 
poisonous  dose  the  symptoms  above  noted  are  increased  in  intensity  and  become 
very  alarming.  A  running,  almost  imperceptible  pulse,  a  cold,  clammy  skin, 
intense  nausea  and  incessant  attempts  at  vomiting,  or  retching,  or  hiccough,  ab- 
solute muscular  prostration,  faintness,  vertigo,  loss  of  vision,  and  semi-uncon- 
sciousness, make  up  the  group  of  extreme  symptoms.  For  full  details  as  to  the 
method  in  which  these  symptoms  are  produced,  the  reader  is  referred  to  H.  C. 
Wood's  Treatise  on  Therapeutics;  the  allotted  space  here  will  allow  us  only  to  state 
that  veratrum  viride  is  a  powerful  spinal  and  arterial  depressant,  exerting  little  or 
no  direct  influence  upon  the  cerebral  centres ;  it  lowers  the  pulse-rate  by  a  direct 
action  on  the  muscle  (jervine)  and  by  stimulating  the  inhibitory  nerves  (veratroi- 
dinc) ;  it  diminishes  the  force  of  the  heart-beat  by  a  direct  influence  on  the  cardiac 
muscle  (jervine),  and  produces  a  general  vaso-motor  paralysis  (jervine)  more  or  less 
complete  according  to  the  size  of  the  dose.  By  the  action  especially  of  the  jervine 
the  spinal  motor  centres  are  directly  depressed.  Neither  the  sensory  centres  nor  the 
motor  or  sensory  nerves  are  distinctly  affected. 

Veratrum  viride  is  used  in  practical  medicine  to  reduce  arterial  excitement  and 
to  quiet  spinal  spasms.  In  adynamic  fevers  it  should  never  be  administered  ;  but  in 
the  first  stage  of  frank  pneumonia,  or  in  any  disease,  when  true  sthenic  arterial  ex- 
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citement  is  to  be  combated,  except  it  be  in  gastritis  or  peritonitis,  it  may  be  employed 
as  a  prompt,  thoroughly  efficient,  and  at  the  same  time  very  safe  remedy, — very  safe, 
since  it  is  almost  incapable  of  producing  death  in  the  robust  adult,  unless  used  with 
great  recklessness  and  in  repeated  doses.  In  chronic  cardiac  diseases  it  may  be  em- 
ployed in  precisely  those  cases  in  which  digitalis  is  contra- indicated, — i.e.,  where 
there  is  excessive  hypertrophy. 

In  poisoning,  vomiting  should  be  encouraged  by  large  draughts  of  warm  water 
until  the  stomach  is  well  wa.shed  out.  Then  the  patient  should  be  forced  to  lie  flat 
upon  the  back,  with  the  head  lower  than  the  feet,  and  the  efforts  at  vomiting  should 
be  restrained.  If  they  cannot  be  checked,  and  if  the  prostration  be  severe,  on  no 
account  should  the  patient  be  allowed  to  rise  up,  but  must  be  made  to  vomit  into  a 
towel.  A  full  dose  of  laudanum  should  be  given  by  the  rectum,  and  brandy 
or  whisky  administered  by  the  mouth.  Spirits  will  sometimes  be  retained  only 
when  given  undiluted,  and  in  such  form  they  will  often  quiet  the  stomach  at  once. 
If  the  stomach  refuse  alcohol  in  any  shape,  the  rectum  should  be  made  use  of.  Am- 
monia may  be  employed  as  an  adjuvant  to  alcohol,  and  in  extreme  cases  should  be 
injected  hypodermically,  or  even  into  a  vein.  The  use  of  external  heat  is  important, 
and  mild  flagellations,  rubbing  with  coarse  towels,  sinapisms,  etc.,  may  be  used  to 
keep  up  the  external  capillary  circulation.  The  drug  should  always  be  administered 
in  the  form  of  the  /?«/(/  extract,  dose,  one  to  three  drops  (005-0-15  Cc.)  ;  or  of 
the  tincture,  dose,  three  to  six  drops  (0-15-0-30  Cc),  to  be  given  every  hour  or 
two,  and  closely  watched.  The  occurrence  of  nausea  should  be  the  signal  for  the 
suspension  of  the  remedy. 

yiBURXUM.  U.S.   ribumum.     Black  Haw. 

(Vi-BtfB'XrM.) 

"  The  bark  of  Viburnum  prunifolium.  Linne.    (Nat.  Ord.  Caprifoliaceae.)"  V.  S. 

Gen.  Ch.  Calyx  five-toothed.  Corolla  spreading,  deeply  five-lobed.  Stamens 
five.  Stigmas  one  to  three.  Fruit  a  one-celled,  one-seeded  drupe,  with  thin  pulp 
and  a  crustaceous,  flattened  stone.    Gray  s  Manual. 

Besides  the  officinal  species,  other  of  the  shrubs  which  constitute  this  genus  have 
been  said  to  possess  medical  properties.  It  is  claimed  that  V.  opulus,  or  cranberry 
tree,  common  in  the  Northern  United  States  and  Europe,  is  an  antispasmodic,  and  in 
some  localities  it  is  known  as  cramp  hark.  The  berries  are  acid,  and  sometimes  used 
as  food,  under  the  name  of  the  upland  or  hush  ci-anherry.  V.  ohovatum  is  used  in 
the  Southern  States  as  an  antiperiodic.   (.4.  J.  P.,  1878,  p.  4.) 

V.  prunifolium.  L.  This  is  a  tall,  very  handsome  shrub,  which  is  quite  common 
in  the  Middle  and  Southern  United  States,  east  of  the  Mississippi,  flowering  in  May 
and  ripening  in  the  early  autumn  its  ovoid  or  oblong  blackish  fruit.  It  is  specifically 
distinguished  by  all  of  its  flowers  being  perfect ;  its  opposite  leaves  being  broadly 
oval,  obtuse  at  each  end,  finely  and  sharply  serrate,  smooth,  shiny  above,  situated 
on  naked  petioles ;  and  its  cymes  being  sessile. 

Properties.  The  bark  is  officinally  described  as  "  in  thin  pieces  or  quills,  glossy 
purplish  brown,  with  scattered  warts,  and  minute  black  dots ;  when  collected  from 
old  wood,  grayish  brown  ;  the  thin,  corky  layer  easily  removed  from  the  green  layer ; 
inner  surface  whitish,  smooth  ;  fracture  short ;  inodorous,  somewhat  astringent  and 
bitter."  U.  S.  Mr.  Herman  Van  Allen  found  the  following  constituents  in  viburnum: 
1,  a  brown  resinous  body,  of  a  very  bitter  taste,  from  which  it  was  found  impossible 
to  separate  the  sugar ;  2,  a  greenish  yellow  resin  or  neutral  principle  of  a  bitter 
taste,  slightly  soluble  in  water,  freely  so  in  alcohol,  called  by  Kramer  vihurnin ; 
3,  valerianic  acid ;  4,  a  tannic  acid  giving  greenish  black  color  with  ferric  salts ; 
5,  oxalic  acid ;  6,  citric  acid  ;  7,  malic  acid ;  8,  sulphates ;  9,  chlorides  of  calcium, 
ma<:nesLum,  potassium,  and  iron.  (A.  J.  P.,  1880,  p.  443.) 

Medical  Properties  and  Uses.    Dr.  D.  L.  Phares,  who  first  called  the  attention 

of  the  profession  to  this  drug,  affirms  that  it  is  nervine,  antisp:^smodic,  astringent, 

diuretic,  and  tonic,  and  is  especially  useful  in  the  nervous  diseases  of  pregnancy 

and  in  the  prevention  of  miscarriage.     Some  confirmation  of  his  statements  has 
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been  given  (see  Bost.  Med.  and  Surg.  Journ.,  Oct.  1867,  p.  212),  but  we  have  no 
exact  knowledge  of  the  action  of  the  remedy,  and  its  value  must  be  considered  at 
present  apocryphal.    The  dose  of  the  fluid  extract,  the  only  eligible  form  of  admin- 
istration, may  be  set  down  as  one  to  two  fluidrachms  (3-75-7"5  C.c). 
Off.  Prep.  Extractum  Viburni  Fluidum,  U.  S. 

VINUM  ALBUM.  U.  8.     White  Wine. 

(Vi'NUM  Xl'bum.) 

"  A  pale  amber-colored  or  straw-colored,  alcoholic  liquid,  made  by  fermenting  the 
unmodified  juice  of  the  grape,  freed  from  seeds,  stems,  and  skins."  U.  S. 

VINUM  RUBRUM.  U.S.     Red  Wine. 

(VI'NUM  RU'BRUM.) 

"  A  deep  red,  alcoholic  liquid,  made  by  fermenting  the  juice  of  colored  grapes  in 
presence  of  their  skins."  If.  S. 

Wine  is  the  fermented  juice  of  the  grape,  the  fruit  of  Vitis  rin{/era  of  botanists. 
The  juice  of  sweet  grapes  consists  of  a  considerable  quantity  of  grape  sugar,  cer- 
tain nitrogenized  principles  which  act  as  ferments  when  the  proper  conditions  are 
developed,  and  a  small  portion  of  extractive,  tannic  acid,  bitartrate  of  potassium,  tar- 
trate of  calcium,  common  salt,  and  sulphate  of  potassium  ;  the  whole  dissolved  or 
suspended  in  a  large  quantity  of  water.  Sour  grapes  contain,  in  addition,  a  peculiar 
acid  isomeric  with  the  tartaric,  called  racemic  acid.  (See  page  121.)  Grape  juice, 
therefore,  embraces  all  the  ingredients  essential  to  the  production  of  the  vinous  fer- 
mentation, and  requires  only  the  influence  of  the  atmosphere  and  a  proper  temper- 
ature to  convert  it  into  wine. 

Owing  to  the  growing  excellence  in  quality  of  American  wines,  the  Committee 
of  Revision  of  the  U.  S.  P.  1880  decided  to  abandon  the  former  titles,  Vlnnm 
Xericuvi  and  Vinum,  Portense,  to  adopt  the  old  titles,  Vinum  Album  and  Vinum 
Ruhrum,  and  to  permit  any  wine  to  be  used,  whether  American  or  foreign,  provided 
it  complies  with  the  requirements  of  alcoholic  strength  and  purity. 

Preparation.  The  juice  expressed  from  the  ripe  grapes  by  various  methods  runs 
into  vats  and  constitutes  the  "  must."  The  temperatureof  the  air  being  about  155°  C 
(60°  F.),  fermentation  gradually  takes  place  in  the  must,  and  becomes  fully  estab- 
lished after  a  longer  or  shorter  period.  In  the  mean  time,  the  must  becomes  sensibly 
warmer,  and  emits  a  large  quantity  of  carbonic  acid,  which  causes  the  more  solid 
parts  to  be  thrown  to  the  surface  in  a  mass  of  froth,  having  a  hemispherical  shape 
called  the  head.  The  liquor  from  being  sweet  becomes  vinous,  owing  to  the  con- 
version of  the  grape  sugar  into  alcohol.  After  a  while  the  fermentation  slackens, 
•when  it  becomes  necessary  to  accelerate  it  by  thoroughly  mixing  the  contents  of  the 
vat.  When  the  liquor  has  acquired  a  strong  vinous  taste  and  become  perfectly 
clear,  the  wine  is  considered  formed,  and  is  racked  oflP  into  casks.  But  even  at  this 
stage  of  the  process  the  fermentation  continues  for  several  months  longer.  During 
the  whole  of  this  period,  a  frothy  matter  is  formed,  which  for  the  first  few  days  col- 
lects round  the  bung,  but  afterwards  precipitates  along  with  coloring  matter  and  tartar, 
forming  a  deposit  which  constitutes  the  wine-lees.* 

*In  certain  parts  of  France,  the  wine-makers  are  in  the  habit,  during  the  fermentation  of  the 
wines  upon  the  marc,  of  adding  plaster  of  Paris,  under  the  impression  that  it  improves  the  color 
and  insures  the  stability  of  the  wines.  The  process  is  called  by  the  French  plutruge.  The  chem- 
istry of  the  process  has  recently  been  investigated  by  M.  Chancel  and  MM.  Bussy  and  Buignet, 
who  coincide  in  the  conclusion  that,  through  the  agency  of  the  sulphate  of  calcium,  a  portion  of  the 
bitartrate  of  potassium  in  the  grape,  which  is  but  partially  dissolved  by  the  wine,  in  consequence  of 
its  limited  solvent  power,  is  introduced  into  the  wine,  increasing  its  acidity,  and  contributing  to 
its  stability.  But  these  chemists  differ  as  to  the  precise  nature  of  the  change.  Thus,  wlule  M. 
Chancel  thinks  that  the  reaction  between  the  sulphate  of  calcium  and  bitartrate  of  potassium  results 
in  the  production  of  free  tartaric  acid  and  sulphate  of  potassium  which  dissolve,  and  tartrate  of  cal- 
cium which  remains  in  the  marc,  MM.  Bussy  and  Buignet,  agreeing  with  the  former  that  tartaric 
acid,  sulphuric  acid,  and  potassa  are  imparted  to  the  wine,  each  in  the  proportion  of  a  single  mole- 
cule, yet  believe  them  to  be  so  combined  as  to  form  bitartrate  of  potassium  and  bisulphate  of  potas- 
Eium,  the  increased  acidity  being  ascribable  to  the  bisulphate;  and,  considering  the  peculiar  affinities 
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Division  and  Nomenclature.  Wines,  according  to  their  color,  are  divided  into 
the  red  and  the  white  ;  and  according  to  their  taste  and  other  qualities,  are  either  spir- 
ituous, sweet,  dry,  light,  sparkling,  still,  rough,  or  acidulous.  Red  urines  are  derived 
from  the  must  of  black  grapes,  fermented  with  their  skins  and  seeds,  or  what  is  col- 
lectively called  the  marc  ;  ichite  icines,  from  white  grapes,  or  from  the  juice  of  black 
grapes,  fermented  apart  from  the  marc.  The  coloring  matter  of  the  grape  is  almost 
insoluble  in  water,  and  hence  the  juice  of  the  red  grape  is  nearly  colorless,  and  will 
produce  a  white  wine  if  fermented  alone ;  but,  when  fermented  with  the  presence 
of  the  grape,  the  alcohol  generated  dissolves  the  coloring  matter,  which  is  soluble  in 
that  liquid ;  and  thus  the  wine  becomes  red.  The  other  qualities  of  wines  depend 
on  the  relative  proportions  of  the  constituents  of  the  must,  and  on  the  mode  in  which 
the  fermentation  is  conducted.  The  essential  ingredients  of  the  must,  as  a  ferment- 
able liquid,  are  water,  sugar,  and  a  ferment.  The  exact  composition  of  the  must  is 
shown  by  the  following  analysis  of  must  from  different  sources  and  years : 


Sp.  Gr. 

Water. 
Per  Cent. 

Nitrogenous          o„™- 
Material.            ^^^ar. 

Acid. 

Other  Non- 
nitrogenous 
Material. 

Ash. 

Minimum 1-0690 

Maximum 1-2075 

Mean 1-1024 

51-53 
82-lD 
74-49 

0-11                 12-89 
0-57                 35-45 
0-2g                 19-71 

I)-20 
1-18 
0-64 

1-68 
11-62 

4-48 

0-20 
0-63 
0-40 

(Konig's  Xahrungs-  und  Genussmittel,  vol.  ii.  p.  436.) 

If  the  juice  be  very  saccharine,  and  contain  sufficient  ferment  to  sustain  the  fer- 
mentation, the  conversion  of  the  sugar  into  alcohol  will  proceed  until  checked  by  the 
production  of  a  certain  amount  of  the  latter,  and  there  will  be  formed  a  spirituous  or 
generous  wine.  If,  while  the  juice  is  highly  saccharine,  the  ferment  be  deficient  in 
quantity,  the  production  of  alcohol  will  be  less,  and  the  redundancy  of  sugar  propor- 
tionately greater,  and  a  sweet  wine  will  be  formed.  It  is  stated  by  M.  G.  Fleury  that 
Ijevulose  undergoes  the  vinous  fermentation  much  more  readily  than  glucose,  and  that 
the  sugar  of  sweet  wines  is  chiefly  laevulose.  Whether  a  grape  yields  a  sweet  or  a  dry 
wine  seems  then  to  depend,  to  some  extent,  upon  the  character  of  its  sugar.  (Journ. 
de  Pharm.,  4e  ser.,  viii.  p.  323.)  When  the  sugar  and  ferment  are  in  "considerable 
amount,  and  in  the  proper  relative  proportions  for  mutual  decomposition,  the  wine 
will  be  strong-bodied  and  sound,  without  marked  sweetness  or  acidity,  and  of  the  kind 
called  dry.  A  small  proportion  of  sugar  can  give  rise  only  to  a  small  proportion  of  al- 
cohol, and  consequently  the  less  saccharine  grapes  will  generate  a  comparatively  weak 
or  light  icine,  which  will  be  sound  and  stable  in  its  constitution  in  case  the  ferment 
is  not  in  excess,  but  otherwise  liable  to  pass  into  the  acetous  fermentation  and  become 
sharp.  In  case  the  wine  is  bottled  before  the  fermentation  is  fully  completed,  the 
process  will  go  on  slowly  in  the  bottles,  and  the  carbonic  acid  generated,  not  having  vent, 
will  impregnate  the  wine  and  render  it  effervescing  and  sparkling.  The  rough  or 
astringent  wines  owe  their  flavor  to  a  portion  of  tannic  acid  derived  from  the  marc 
of  the  grape  ;  and  the  acidulous  wines  to  the  presence  of  carbonic  acid,  or  of  an  un- 
usual proportion  of  tartar.  Several  of  the  above  qualities  often  coexist.  Thus,  a  wine 
may  be  spirituous  and  sweet,  spirituous  and  rough,  sweet  and  rough,  light  and  spark- 
ling, etc.  Wines  are  made  in  many  countries,  and  are  known  in  commerce  by  various 
names,  according  to  their  source.  Thus,  Portugal  produces  Port  and  Lisbon  ;  Spain, 
Sherry,  Saint  Lucar,  Malaga,  and  Tent;  France,  Champagne,  Burgundy,  Hermitage, 
Vin  de  Grave,  Sauterne,  and  Claret ;  Germany.  Hock  and  Moselle  ]  Hungary,  Tokay  ; 
Sicily,  Marsala  or  Sicily  Madeira,  and  Lisa ;  the  Cape  of  Good  Hope,  Constantia  ; 
Madeira  and  the  Canaries,  Madeira  and  Teneriffe. 

In  the  United  States  the  first  attempt  to  manufacture  wine,  on  an  extended  scale, 
was  made  towards  the  close  of  the  last  century,  at  Spring  Mill,  near  Philadelphia,  by 

brought  into  play,  this  is,  we  think,  the  correct  view.  Whether  the  introduction  of  this  new  com- 
ponent into  wines  is  beneficial  or  otherwise,  they  do  not  pretend  to  determine.  {Journ.  de  Pharm.  et 
de  Chim.,  4e  scr.,  i.  pp.  347  and  351.)  For  means  of  detecting  plastered  wine,  see  Journ.  de 
Pharm.,  Sept.  1875. 
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Peter  Legaux,  agent  of  the  Pennsylvania  Vine  Company,  and  proved  unsuccessful. 
The  native  grape  found  most  suitable  by  the  Company,  after  the  foreign  had  failed 
on  account  of  the  climate,  was  the  Schuylkill  muscatel  grajye.  The  next  attempt 
was  made  by  the  Swiss  at  Vevay,  Indiana,  with  the  Schuylkill  grape,  and  was  par- 
tially successful ;  a  rough  red  wine  being  manufactured  which  met  with  a  ready  sale 
in  the  neighboring  States.  In  a  few  years  the  manufacture  of  this  wine  languished  ; 
foreign  wines  superseding  it.  The  foreign  grape,  after  numerous  trials,  not  succeed- 
ing as  a  wine  grape,  investigations  were  undertaken  to  determine  the  adaptation  of 
our  various  native  grapes  for  making  wine.  Among  these  the  Catawba  grape,  a 
native  of  North  Carolina,  introduced  to  public  notice  by  Major  Adlum,  of  Wash- 
ington City,  about  the  year  1825,  has  been  largely  cultivated  in  Southern  Ohio  as  a 
wine  grape.  The  chief  objection  to  it  is  its  liability  to  the  rot.  Catawhaicuie  is  of  three 
kinds, — the  still,  the  sparkling,  and  the  sweet.  Still  Catawba,  the  result  of  a  completed 
fermentation,  is  a  light,  dry,  acidulous  wine,  in  these  particulars  like  hock,  but  entirely 
different  in  flavor.  It  has  a  pinkish  or  straw  color.  SparJding  Catawba  is  made 
by  letting  the  wine  undergo  the  secondary  fermentation  in  the  bottle.  It  looks  like 
champagne,  but  has  a  different  and  peculiar  taste.  Sweet  Catawba  resembles  the 
lighter  sweet  wines  of  Europe,  and  is  prepared  by  adding  sugar  to  the  grape  juice 
before  fermentation.  Within  a  few  years  various  other  varieties  of  grape  have 
come  into  vogue,  and  lAtive  wines  are  rapidly  coming  into  use,  and  constantly  im- 
proving in  quality.  They  are  largely  manufactured  in  various  sections  of  our  coun- 
try, particularly  upon  the  Pacific  coast.  The  climate  of  Texas  is  peculiarly  favor- 
able to  the  growth  of  the  grape  vine.  Tha  El  Paso  grape  is  found  in  the  vicinity 
of  the  falls  of  the  Rio  Grande  ;  and  the  great  mustang  grows  luxuriantly  in  every 
part  of  the  State,  and  yields  a  superior  red  wine.  California  is  rich  in  native  grapes, 
and  produces  an  immense  amount  of  wine,  which  is  now  coming  into  general  use. 
Considering  its  advantages  of  soil  and  climate,  there  is  good  reason  to  believe  that 
it  may,  at  no  very  distant  time,  rank  among  the  most  productive  wine  regions  of  the 
globe.  At  present  the  grape,  for  wine-making,  is  successfully  cultivated  in  eighteen 
States  of  the  Union.  We  learn  from  the  official  statistician  of  the  Department  of 
Agriculture  af  Washington,  that  the  estimate  of  the  wine  crop  of  the  United  States 
for  the  year  1831  was  from  20,000,000  to  25,000,000  gallons.  A  misfortune  in 
reference  to  our  domestic  wines  is  that  they  are  too  often  sold  before  they  have  had 
the  opportunity  of  ripening  with  age. 

Properties.  Wine,  considered  as  the  name  of  a  class,  maybe  characterized  as  a 
spirituous  liquid,  resulting  from  the  fermentation  of  a  fruit  juice,  or,  in  its  more 
restricted  use,  of  a  grape  juice,  and  containing  coloring  matter,  and  other  substances, 
either  combined  or  intimately  blended  with  the  spirit.  It  always  contains  a  small 
proportion  of  aldehyd.  All  its  other  qualities  vary  with  the  nature  of  each  partic- 
ular wine.  The  principal  varieties  of  foreign  wines  are  briefly  characterized  below. 
American  wines  are  classed  as  Sherries,  Ports,  Dry  Red,  Dry  White,  Champagnes, 
Sweet  Catawbas,  and  special  brands. 

Sherry  (ViNUM  XERlcuM,Br.,  U.  S.  1870)  is  of  a  deep  amber  color,  and  when 
good  possesses  a  dry  aromatic  flavor  and  fragrancy,  with  very  little  acidity.  It  ranks 
among  the  stronger  white  wines,  and  contains  from  17  to  19  per  cent,  by  volume 
of  alcohol.  It  is  prepared  in  the  vicinity  of  Xeres,  in  Spain,  and  hence  its  English 
name  sherry.  This  wine  is  supposed  to  have  been  the  sack  of  Shakspeare,  so  called 
from  the  word  sec  (dry).  Mr.  Henry  Long  has  found  about  a  grain  of  sulphuric 
acid  in  an  ounce  and  a  half  of  sherry  wine,  and  supposes  it  to  be  free ;  but  in  the 
light  of  the  experiments  of  MM.  Bussy  and  Buignet  (see  note,  page  1522),  it  is,  we 
think,  more  likely  to  be  in  the  state  of  bisulphate  of  potassium,  resulting  from  the 
reaction  between  bitartrate  of  potassium  and  sulphate  of  calcium  used  in  preparing 
the  wine,  {P.  J.  Tr.,  1867,  p.  732.) 

Port  (Vinum  Portense,  U.  S,  P.  1870)  is  of  a  deep  purple  color,  and  in  its 
new  state  is  a  rough,  strong,  and  moderately  sweet  wine.  When  kept  a  certain 
time  in  bottles,  it  deposits  a  considerable  poi'tion  of  its  astringent  matter,  loses 
the  greater  part  of  its  sweetness,  acquires  more  flavor,  and  retains  its  strength.  If 
too  long  kept,  it  deposits  the  whole  of  its  astringent  and  coloring  matter,  and  be- 
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comes  deteriorated.  Considerable  quantities  of  brandj  are  usually  added  to  it,  which 
causes  its  heating  quality  on  the  palate.  It  is  one  of  the  strongest  wines  in  common 
use.  According  to  Dr.  Muspratt,  of  Liverpool,  the  alcohol  in  genuine  port  never 
exceeds  19  per  cent.  {Med.  Times  and  Gaz.,  1856,  p.  355.) 

Madeira  is  the  strongest  of  the  white  wines  in  use.  It  is  somewhat  acid,  and, 
when  of  proper  age  and  in  good  condition,  has  a  rich,  nutty,  aromatic  flavor.  As 
it  occurs  in  the  market,  however,  it  is  of  very  variable  quality,  on  account  of  the 
adulterations  and  mixtures  to  which  it  is  subjected  after  importation. 

Teneriffe  is  a  white  wine,  of  a  somewhat  acid  taste,  and,  when  of  good  quality, 
of  a  fine  aromatic  flavor.  Its  average  strength  is  about  the  same  as  that  of  sherry. 
It  is  made  from  the  same  grape  as  madeira,  to  which  it  bears  a  close  resemblance. 

Claret,  called  in  France  vin  de  Bordeaux,  from  its  being  produced  near  that  city, 
in  the  district  of  Medoc,  is  a  red  wine,  and  from  its  moderate  strength  is  ranked  as 
a  light  wine.  It  has  a  deep  purple  color,  and,  when  good,  a  delicate  taste,  in  which 
the  vinous  flavor  is  blended  with  some  acidity  and  astringency.  The  most  esteemed 
kinds  are  the  clarets  called  Chateau- Margaux,  Chateau  Jbi file,  and  Chateau- Latovr. 
Another  celebrated  variety  is  the  Chateau- Haut- Br  ion  of  the  Pays  de  Grave.  Claret 
is  the  French  wine  most  extensively  consumed  in  the  United  States. 

Pharmacopceial  Requirements.  The  U.  S.  Pharmacopoeia  1880  does  not  rec- 
ognize any  special  variety  of  wiue  ;  only  the  general  classes  of  white  and  red.  (See 
page  152:i.)  In  selecting  wines  for  pharmaceutical  purposes  the  apothecary  should 
see  that  it  conforms  to  the  following  description  and  tests  of  the  Pharmacopoeia. 
"  White  Wine  should  have  a  full,  fruity,  agreeable  taste,  without  excessive  sweet- 
ness or  acidity ;  and  it  should  have  a  pleasant  odor,  free  from  yeastiness.  Its  sp. 
gr.  at  15-6°  C.  (60°  F.)  should  not  be  less  than  0-990,  nor  more  than  1010.  If  10 
C.c.  of  White  Wine  be  diluted  with  an  equal  volume  of  distilled  water  and  treated 
with  5  drops  of  test-solution  of  ferric  chloride,  only  a  faint,  greenish  brown  color 
should  make  its  appearance  (abs.  of  tannic  acid).  Upon  evaporation  and  twelve 
hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less  than  1-5  per 
cent.,  nor  more  than  3  0  per  cent.  Using  litmus  paper  as  an  indicator,  250  C.c.  of 
White  Wine  should  require,  for  complete  neutralization,  not  less  than  15,  nor  more 
than  26  C.c.  of  the  volumetric  solution  of  scda.  Tested  by  the  following  method, 
W^hite  Wine  should  contain  not  less  than  ten  per  cent.,  nor  more  than  twelve  per 
cent.,  by  weight  of  absolute  alcohol.  Weigh  a  definite  volume  of  the  Wine  at  the 
temperature  of  15-6°  C.  (60°  F.)  ;  evaporate  it  in  a  porcelain  capsule  to  one-third 
of  its  original  volume,  cool,  and  add  distilled  water  until  the  mixture  measures 
its  original  volume  at  the  temperature  of  156°  C.  (60°  F.)  ;  then  weigh  again.  The 
first  weight  divided  by  the  second  will  afibrd  a  quotient  (to  be  carried  out  to  four 
decimal  places)  which  corresponds  to  the  percentage  of  absolute  alcohol,  by  weight, 
in  the  Wine  (which  may  be  ascertained  by  consulting  the  alcoholometrical  table  in 
Part  III.).*  Jied  Wine  should  have  a  full,  fruity,  moderately  astringent,  pleasant 
taste,  without  decided  sweetness  or  excessive  acidity.  It  should  have  a  pleasant  odor, 
free  from  yeastiness.  Its  sp.  gr.  at  156°  C.  (60°  F.)  should  not  be  less  than  0-989, 
nor  more  than  1-010.  If  10  C.c.  of  Red  Wine  be  diluted  with  an  equal  volume  of  dis- 
tilled water,  and  treated  with  5  drops  of  test-solution  of  ferric  chloride,  the  liquid 
should  acquire  a  brownish  green  color,  due  to  tannic  acid.  Upon  evaporation  and 
twelve  hours'  drying  on  the  water-bath,  it  should  leave  a  residue  of  not  less  than 
1-6  per  cent.,  nor  more  than  35  per  cent.  Using  litmus  paper  as  an  indicator, 
250  C.c.  of  Red  Wine  should  require,  for  complete  neutralization,  not  less  than  15, 
nor  more  than  26  C.c.  of  the  volumetric  solution  of  soda.  If  50  C.c.  of  Red  Wine 
be  treated  with  a  slight  excess  of  water  of  ammonia,  the  liquid  should  acquire  a 
green  or  brownish  green  color ;  if  it  be  then  well  shaken  with  25  C.c.  of  ether, 
the  greater  portion  of  the  ethereal  layer  removed  and  evaporated  in  a  porcelain  cap- 
sule with  excess  of  acetic  acid  and  a  few  fibres  of  uncolored  silk,  the  latter  should 

*  This  method  of  ascertaining  the  amount  of  alcohol  in  wine  was  devised  by  Mr.  H.  B.  Parsons, 
and,  though  subject  to  a  trifling  deviation  from  strict  accuracy  where  the  wine  contains  acetic  acid  or 
other  volatile  constituents,  it  is  far  preferable  for  pharmacists'  use  to  the  method  of  distillation,  which 
requires  special  apparatus  and  great  care  in  condensation.  The  error  from  the  presence  of  acetic 
acid  could  be  prevented  by  neutralizing  the  wine  with  a  few  drops  of  solution  of  sciia  before  testing. 
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not  acquire  a  crimson  or  violet  color  (abs.  of  aniline  colors).  With  test-solution  of 
acetate  of  lead,  Red  Wine  should  form  a  heavy  precipitate,  which  may  vary  in  color 
from  bluish  green  to  green.  Tested  by  the  method  given  above  under  White  Wine, 
Red  Wine  should  contain  not  less  than  ten  per  cent.,  nor  more  than  twelve  per  cent., 
by  weight,  of  absolute  alcohol." 

The  officinal  method  of  ascertaining  the  alcoholic  strength  is  based  upon  the 
following  plan  of  Horsley's.  Note  the  specific  gravity  of  the  wine.  Then  take 
5  fluidounces  of  it,  boil  it  down  in  a  flask  to  2  fluidounces,  and  allow  it  to  cool.  All 
the  alcohol  is  thus  driven  off.  Add  to  the  residuary  liquid  sufficient  distilled  water 
to  bring  it  to  the  original  measure  of  5  fluidounces,  and  ascertain  the  specific  gravity 
of  the  mixture.  Deduct  the  excess  of  its  specific  gravity  over  1000,  which  is  the 
specific  gravity  of  distilled  water,  from  the  specific  gravity  of  the  wine  as  at  first 
noted,  and  the  difi"erence  will  be  the  specific  gravity  of  the  alcohol  and  water  in  the 
wine.  Then  by  consulting  the  tables  giving  the  percentage  in  alcohol  of  liquids 
containing  alcohol  and  water,  the  percentage  of  alcohol  in  the  wine  will  be  obtained. 
Thus,  suppose  the  specific  gravity  of  the  wine  to  be  0-997,  and  that  of  the  liquid, 
after  treatment  as  directed,  1-020.  Then  0020,  the  excess  of  the  latter  specific  gravity 
over  that  of  water  or  1-000,  deducted  from  0-997,  gives  0977  as  the  specific  gravity 
of  the  mixed  alcohol  and  water  in  the  wine,  which,  by  referring  to  the  table  in 
Part  III.,  will  be  found  to  indicate  a  percentage  by  weight  of  1567  of  absolute 
alcohol.  {Chem.  News,  Oct.  19,  1861.) 

The  intoxicating  ingredient  in  all  wines  is  the  alcohol  which  they  contain  ;  and 
hence  their  relative  strength  depends  upon  the  quantity  of  that  substance  entering 
into  their  composition.  The  alcohol,  however,  naturally  in  wine,  is  so  blended  with 
its  other  constituents  as  to  be  in  a  modified  state,  which  renders  it  less  intoxicating 
and  injurious  than  the  same  quantity  of  alcohol,  separated  by  distillation  and  diluted 
with  water.  This  is  hardly  true  of  the  alcohol  which  is  usually  added  to  wines  by 
manufacturers.  The  following  table,  taken  in  part  from  Girardin's  Chimie  ap- 
pliquee  aux  Arts  industriels,  5th  ed.,  and  in  part  from  Konig's  Nahrungs-  undGenuss- 
mittel,  1880,  shows  the  percentage  of  alcohol  in  the  best-known  European  wines. 


European  Wines. 


Lisa  (G.) , 

Madeira,  1870  (K.) 

1868  (K.) , 

Sherry,  1870  (K.) 

"       Amontillado,  1870  (K.) 

Port,  white,  18fi0  ( K.) 

"     red,  1863  (K.) 

"     red,  1865  (K.) 

Marsala  (Ingham)  (K.) 

"        (Woodhouse)  (K.) 

Malaga,  1872  (K.) 

Muscat  wine,  1872   (K.) 

Tokay,  1868  (K.) 

"       (Ausbruch),  1866  (K.) 

Ruster  (Ausbruch),  1872  (K.) 

Samos  wine,  1872  (K.) 

Champagne  (Carte  Blanche)  (K.).. 
■'  (not  effervescing)  (G.) 

Hock  (effervescing)  (K.) 

Sherry  (Lachryma  Christi)  (G.).... 

Moselle  wine  (K.) 

Rhine  wine  (Hesse),  red  (K.) 

"  "         white  (K.).... 

German  wine  (Reisling)  (K.) 

"  (Traminer)  (K.) 

"  (Gutedel)  (K.) 

Claret  (Saint  Estfiphe)  (G.) 

"       (Chateau-Latour)  (G.) 

"       (Chateau-Lafite)  (G.) 

"       (Chateau-Margaux)  (G.) 

Chablis,  white  (G.) 


Per  Cent. 
Alcohol  by  Vol. 


Per  Cent, 
by  Weight. 


47 
11 
81 
i>0 
06 
03 
46 
91 
44 
09 
14 
35 
13 
74 
08 
55 
75 
69 
14 
00 
•06 
55 
■07 
•30 
•80 
•30 
■70 
-30 
•77 
•07 
•33 


15-54 
15-34 
18-66 
16-34 
16-28 
15-82 
17-93 
16-73 
15-52 
13-23 
10-02 

9-80 
10-29 

8-96 
10-97 

9-51 


Per  Cent, 
of  Sugar. 


16-57 
15-52 
22-11 
14-99 
21-74 
11-82 
11-53 


8-49 
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In  view  of  the  important  position  accorded  to  American  wines  at  present,  the  fol- 
lowing valuable  table  will  be  interesting. 


Analysis  of  American  Wines. 


(H.  B.  Parsons,  Report  of  Department  of  Agri- 
culture, 1880.) 


Wines. 


3 


©  -a 


uj 


5S 


•2^ 


i  M  ^ 


>►» 


I.  Dry  Red  Wine«. 

Nortou's  Virginia,  1879 

1880_... 

C!oncord,  1880....™. 

Ives,  1880 

Ives  and  Clinton,  1880 

Clint.m,  1880 

Cyuthiana,  1880 

Sonora  Red  Mi-sion,  1879.. 

Zierfandell,  1878 

Califurnia  Claret 

Prince  William 


n.  Dry  White  Wines. 

California  Muscatel 

California  Sonoma  Hock 

Pleasant  Vallt-y  Catawba 

Broclon  Catawba „ 

Missouri  Catawba 

Sonoma  Riesling,  1879 

Sonoma  Mis.-'ion,  l>-79 

Sonoma  Gutedel,  1879 

White  Zierfandell,  ISYS 

lona,  1870 - 

White  Concord,  1880 


ni.  Sweet  Winei. 

Port  Winei : 

Brocton   Port,  N.  Y 

California  Port 

Speer's  Port,  N.J 

Los  Angeles,  California.. 

Sherry  Wines: 

California  Sherry 

New  York  Sherry 

Marsala 

Speer's  Sherry 

Champagnes : 

"  Dry  Sillery" 

"  Grand  Prize,"  medium  dry, 

"  Eclipse,"  extra  dry 

"  Gold  Seal" 

Cook's  Imperial 

Sumel  Cuiaicbat : 

Bass  Island. 

Iowa,  1871 _ 

Brocton,  N.  Y 

Miscellaneout : 

Sweet  Muscatel 

Los  Angeles  Muscatel 

Los  Angeles  .\ngelica 

Brocton  Sweet  Regina 

Scuppernong,  1880 

Sweet  Scuppernong,  1878 

Dry  Scuppernong,  1879„ 

Brandies: 

Pure  Grape,  1878 

Brandy,  1876 


•9937 
•9041 
•9933 
•9925 
•99-20 
•99-20 
•99.=)2 
•9968 
•9957 
•9964 
•9945 


•9913 
•9845 
•9903 
•9890 
•9911 
•9906 
•99:'.5 
•9921 
•9928 
•9892 
1-01U5 


l^OSOS 
1^0297 
1^0213 
1^0339 

•9873 

•9944 

1-0052 

•9949 

1-0293 
1-0-228 
10174 
1-0402 
1-0207 

1-0338 
l^OlOl 
1^0512 

1-1022 
1-0418 
10493 
1-0515 
lOlOO 
10404 
•9948 

•9272 
•9399 


10^2l 
899 
8^72 
865 
9-62 

10^90 
9-26 
7-99 
821 
841 

10-20 


10-67 
9-66 

10-99 

12-28 
8-88 

10-54 
8-30 
950 
9-56 

1205 
8-02 


10-00 
16-10 
13-67 
12-68 

14-42 

2009 
1606 
17-62 

9-22 
9-75 
926 
8-26 
8-41 

11-68 

989 

10'71 

13-51 
12-81 
14-77 
9-71 
8-50 
9-06 
10-72 

46-00 
43-81 


12-77 
11-26 
1091 
1082 
1205 
13-62 
11-61 
1003 
1030 
10-56 
12-77 


13-34 
12-05 
13-71 
15-30 
1108 
1.3-15 
10-.38 
11-87 
11-96 
1502 
10-21 


13-24 
20-89 
17-59 
16-52 

17-92 
25^17 
20^33 
22^09 

11-96 
12-49 
11-87 
10-82 
10^82 

15^21 
12-58 
14^18 

1858 
1708 
18-78 
12-87 
10-82 
11-87 
13-43 

63-70 
51-58 


2-88 
2-38 
2-:5S 
2-17 
2-17 
2-49 
2-66 
2-42 
2-45 
2-43 
316 


1-41 
1-18 
2-10 
2-09 
1-67 
1-70 
1-67 
1-71 
1-96 
1-62 
1-34 


17-04 
12-37 
10-69 
14-18 

1-95 
5-17 
642 
4-89 

10-70 
915 
7^78 

13-31 
8-47 

14-49 
7-23 
16-71 

31-34 
15-61 
1804 
16-52 

5-71 
14-13 

3-39 

0-12 


■298 
•222 
•185 
-152 
•18:1 
•165 


trace. 
0-12 
0-45 
Or20 

trace. 
0^.30 


-34-3  I  trace. 
•428  '  none. 
•213  I  trace. 
•326 
•297 


•190 
•190 
•135 
•121 
•129 
•194 
■19"< 
•197 
•211 
-090 
•183 


•139 
•285 
•309 
•345 

•197 
•479 
•428 
•219 

•104 
•l.-M 
-149 
-110 
•130 

•152 
•211 
•113 

•371 
•173 
•177 
•101 
•111 
•132 
•108 


0-12 
0-13 


0.26 
trace. 


11-80 
5-78 
7-44 

11-39 

0-61 
2-97 
3-53 
3-33 

7-34 
8-21 
6-51 
12-02 
7-23 

11-00 

4-01 

15-22 

25-37 
13  44 
16-20 
15-31 

1-78 
11-56 

V31 


•680 
•662 
•619 
•680 
•635 
•620 
•561 
•722 
•825 
•903 
-699 


•767 
-422 
•833 
•789 
•772 
•575 
•619 
•589 
•761 
•810 
•481 


•828 
■510 
705 
508 

532 
694 
626 
476 

685 
821 
885 
880 
•779 

•595 
•668 
•714 

•753 
•533 
•466 
•628 
-653 
•758 
•925 


•498 
•308 
•332 
•363 
•372 
•302 
•289 
•301 
•437 
•331 
•317 


•272 
-213 
•480 
•385 
•387 
•257 
•317 
•287 
•3*3 
•561 
•252 


•600 
•320 
•347 
•348 

•231 
•3:i2 
•418 
•271 

•438 
•3-23 
•295 
•447 
•470 

•296 
•318 
•471 

•421 
•360 
•314 
•465 
-252 
-3-23 
•346 


•146 
•283 
-230 
•254 
•210 
•264 
•218 
-337 
•310 
-458 
•306 


•396 
•167 
•282 
•3-23 
•308 
•254 
•242 
•242 
•324 
-199 
•183 


•182 
•152 
•286 
•128 

•241 
•290 
•166 
•164 

•198 
•398 
•472 
•346 
•247 

•239 
•280 
•194 

•266 
•138 
•122 
•130 
•321 
•348 
•463 

•111 
•075 


Dr.  H.  Bence  Jones  has  acertained  the  acidity  of  equal  bulks  of  foreign  wines, 
except  Teneriffe,  expressed  in  grains  of  caustic  soda.  The  bulk  taken  was  that  of  1000 
grs.  of  water  at  60°;  and  the  numbers  express  the  extremes  of  acid  ;  sherry,  1-95- 
2-85  ;  port,  21 0-2-55  ;  madeira,  2-70-3-60  ;  claret,  2-55-3-45.  The  same  author- 
ity has  determined  the  proportion  of  sugar  to  the  ounce  in  sherry,  port,  and  madeira, 
expressed  in  grains  :  sherry,  4-18  ;  port,  16-34  ;  madeira,  6-20.  Claret  contains 
no  sugar.  Assuming  that  the  sugar  becomes  acid  in  the  system,  the  order  of  acidity 
of  these  wines,  beginning  with  the  least  acid,  is  claret,  sherry,  madeira,  port.  (^Chem. 
Gaz.,  Jan.  16,  1854,  p.  35.) 
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Dr.  Christison  considers  it  a  mistake  to  suppose  that  wines  become  stronger  by  be- 
ing kept  a  long  time  in  casks.  His  experiments  appear  to  prove  the  reverse.  While 
wine  is  not  rendered  more  alcoholic  by  age  for  some  time,  its  flavor  is  improved,  and 
its  value  thus  increased.  It  becomes  less  acid  partly  by  the  deposition  of  tartar,  and 
probably  also  by  the  reaction  between  the  acids  and  alcohol  resulting  in  the  produc- 
tion of  ether.     Most  light  wines  finally  spoil  even  when  well  bottled. 

Composition.  Wines  consist  mainly  of  water  and  alcohol.  They  contain  also  vola- 
tile oil,  cenanthic  ether,  grape  sugar,  sometimes  glycerin  in  minute  proportion  {Journ. 
de  Pharm.^  Oct.  1859,  p.  292},  gum,*  extractive,  coloring  matter,  tannic,  malic, 
phosphoric,  carbonic,  and  acetic  acids,  bitartrate  of  potassium  (tartar),f  and  tartrate  of 
calcium.  The  volatile  oil  has  never  been  isolated,  but  is  supposed  to  be  the  cause  of  the 
delicate  flavor  and  odor  of  wine,  called  the  bouquet.  According  to  Dr.  F.  L.  Winck- 
ler,  the  bouquet  depends  upon  the  presence  of  a  nitrogenous  compound  of  a  volatile 
organic  acid  with  a  volatile  base,  which  has  a  difierent  smell  in  difierent  wines. 
(Enanthic  ether  (ethyl  acetate,  caproate,  and  pelargonate)  was  discovered  in  wine  by 
Pelouze  and  Liebig.  It  is  obtained  towards  the  end  of  the  distillation  of  wine,  on 
the  great  scale,  for  making  brandy.  It  forms  only  about  one  part  in  ten  thousand 
of  the  wine.  It  is  a  colorless  liquid,  having  a  peculiar  vinous  odor,  and  a  taste  at 
first  slight,  but  afterwards  acrid.  It  is  considered  to  be  identical  with  pelargonic 
ether,  under  which  head,  in  Part  II.,  it  is  more  fully  described,  ffinanthic  ether 
must  not  be  confounded  with  the  substance  which  gives  rise  to  the  bouquet  of  wine. 
The  other  ingredients  of  wine,  just  enumerated,  are  sometimes  present  and  sometimes 
absent.  Thus,  sugar  is  present  in  sweet  wines,  tannic  acid  in  rough  wines,  and  car- 
bonic acid  in  those  that  eff"ervesce.  The  different  kinds  of  wine  derive  their  various 
qualities  from  the  mode  of  fermentation,  the  nature  of  the  grape,  and  the  soil  and 
climate  in  which  it  may  have  grown.  The  alcohol  in  pure  wine  is  that  which  results 
from  the  vinous  fermentation,  and  is  intimately  united  with  the  other  ingredients  of 
the  liquid  ;  but  with  almost  all  the  wines  of  commerce  a  portion  of  brandy  is  mixed, 
the  state  of  union  of  which  is  probably  different  from  that  of  the  natural  alcohol 
of  the  wine.  By  the  British  custom-house  regulations,  10  per  cent,  of  brandy  may 
be  added  to  wines  after  importation ;  but  to  good  wines  not  more  than  4  or  5  per 
cent,  is  added. 

Most  wines  on  being  kept  form  deposits,  whether  in  the  cask  or  in  bottles.  M.  L. 
Pasteur  divides  these  deposits  into  three  kinds.  1.  One  consists  of  crystals  of  bitar- 
trate of  potassium,  of  neutral  tartrate  of  calcium,  or  of  a  mixture  of  the  two  salts. 
This  does  not  adhere  to  the  sides  of  the  vessel,  but  has  sufficient  weight  to  collect  in  a 
small  bulk  on  repose.  It  is  productive  of  little  inconvenience  physically,  and  has  no 
injurious  chemical  effect  on  the  wine.  2.  A  second  deposit,  often  confounded  with 
the  first,  but  altogether  distinct,  is  formed  of  the  coloring  substances  which  adhere 
to  the  sides  of  the  bottles,  especially  the  most  dependent.  It  is  owing  to  the  oxida- 
tion, through  the  air,  of  the  soluble  coloring  matters  of  the  wine,  which  thus  be- 
come insoluble.  In  consequence  of  its  adhesion  to  the  bottle,  it  allows  the  wine  to 
be  poured  off  quite  clear.  Its  formation  is  generally  coincident  with  improvement  in 
the  wine,  which  becomes  at  the  same  time  lighter  colored,  so  that,  after  many  years, 
the  red  wines,  like  port,  will  be  almost  as  light  as  madeira.  3.  The  third  kind  of 
deposit  is  the  most  troublesome  and  injurious.  It  consists  of  cryptogamic  vegeta- 
tions, which,  in  the  opinion  of  M.  Pasteur,  are  the  exclusive  cause  of  all  the  altera- 
•  tions  in  wines  which  are  considered  as  maladies.  These  never  adhere  to  the  sides 
of  the  bottle,  unless  confined  by  the  coloring  matter,  which  is  very  rare.  They  are 
little  bodies  so  light  that  the  least  movement  of  the  bottle  disturbs  them,  and  the 
liquid  becomes  turbid  to  a  considerable  extent.     In  a  mere  physical  point  of  view, 

"*■  For  a  paper  on  the  efiFect  of  gum  upon  the  determination  of  the  amount  of  glucose  in  wine,  see 
Journ.  de  Phurm.,  Oct.  1875,  p.  274. 

f  M.  Phipson  has  recognized  in  some  wines,  especially  a  red  wine  of  Meudon,  and  in  some  clarets 
from  Bordeaux,  the  acid  racemate  or  paratartrate  of  potassium,  which  he  distinguished  by  the 
shape  of  its  crystals  floating  in  the  wine,  and  afterwards  separated  and  examined  chemically.  The 
crystals  are  in  octagonal  tables,  partially  colored  by  the  red  matter  of  the  wine.  He  considers  its 
presence  as  an  evidence  of  good  quality  in  the  wine.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii. 
274,  1866.) 
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therefore,  they  are  very  inconvenient,  by  interfering  with  the  decanting  of  the  wine  ; 
while,  acting  as  ferments,  they  cause  great  mischief  not  only  by  the  change  of  the 
principles  of  the  wine,  but  by  adding  to  it  new  products,  the  direct  result  of  their  own 
action.  As  most  wines  are  under  their  influence,  the  injury  they  produce  in  de- 
stroying the  better  qualities  of  wine  is  incalculable.  {Journ.  de-Pharm.  et  de  Chini., 
4e  s^r.,  ii.  40,  1865.)  The  remedy  for  this  disorder  in  wines,  suggested  by  M. 
Pasteur,  is  to  destroy  the  crj'ptogams  by  the  aid  of  heat.  All  that  is  necessary  is,  by 
means  of  a  water-bath,  to  expose  the  wine,  in  bottles,  to  a  heat  of  140°  to  160°  F. 
Experience  has  shown  that  in  this  way  the  wine  soon  clarifies  itself,  keeps  well  after- 
wards, and  with  an  improved  flavor.  The  process  of  heating  their  wines  was  to 
some  extent  employed  by  the  ancients.  Appert  was  the  first  in  modern  times  to  try 
it;  and  in  fact  it  is  nothing  more  nor  less  than  his  own  peculiar  process  for  preserv- 
ing vegetable  liquids.  M.  de  Vergnette-Lamotte  also  experimented  with  wines  with 
the  same  effiect ;  but  the  theory  of  the  change  was  first  made  known  by  Pasteur. 
{Ibid.,  iii.  118,  1866.) 

Adulterations.  Wines  are  very  frequently  adulterated,  and  counterfeit  mixtures 
are  often  palmed  upon  the  public  as  genuine  wine.  Free  sulphuric  acid  in  red  wines 
cannot  be  detected  by  barium  salts ;  for  all  wines  contain  a  small  quantity  of  the 
soluble  sulphates.  It  may  be  discovered,  however,  by  dropping  the  suspected  red 
wine  on  a  piece  of  common  glazed  paper,  containing  starch.  If  the  wine  be  pure, 
the  spot,  when  dry,  will  be  violet  blue,  and  the  paper  unaltered  in  texture  ;  but  if 
the  wine  contain  even  a  thousandth  part  of  sulphuric  acid,  the  paper  will  be  spotted 
rose-red,  and  prove  brittle  and  friable  when  slightly  rubbed  between  the  fingers. 
{Lassaigne,  0.  Henri,  and  Bayard.^  Formerly  the  wine  dealers  were  in  the  habit 
of  putting  litharge  into  wines  that  had  become  acescent.  The  oxide  of  lead  formed 
with  the  acetic  acid  acetate  of  lead,  which,  being  sweet,  corrected  the  defect  of  the 
wine,  but  at  the  same  time  rendered  it  poisonous.  At  the  present  day,  this  criminal 
practice  is  wholly  abandoned.  The  adulteration  is  readily  detected  by  sulphuretted 
hydrogen,  which  causes  a  black  and  flocculent  precipitate.  Mr.  Brande,  among  the 
numerous  samples  of  wine  of  suspected  purity  which  he  examined,  did  not  find  one 
containing  any  poisonous  ingredient  fraudulently  introduced.  Lead,  in  minute  quan- 
tity, may  sometimes  be  detected  ;  but  it  is  derived  invariably  from  shot  in  the  bottle, 
or  from  some  analogous  source.  Rhenish  wines,  when  acid  from  the  presence  of  free 
tartaric  or  acetic  acid,  may  be  restored  by  the  addition  of  neutral  tartrate  of  potas- 
sium, which  gives  rise  to  the  formation  of  cream  of  tartar.  (Andrew  Ure.)  Spurious 
mixtures,  frequently  containing  very  little  of  the  fermented  juice  of  the  grape,  and 
which  are  sold  as  particular  wines,  may  not  be  poisonous ;  but  they  are,  notwith- 
standing, highly  pernicious  in  their  effects  upon  the  stomach,  and  always  produce 
mischief  and  disappointment,  when  depended  on  as  therapeutic  agents.  The  wines 
most  frequently  imitated  are  port  and  madeira;  cider  is  often  the  chief  ingredient  in 
the  spurious  mixtures.  English  port  is  sometimes  made  of  a  small  portion  of  real 
port,  mixed  with  cider,  juice  of  elderberries,  and  brandy,  and  rendered  astringent 
with  logwood  and  alum.  According  to  Stracke,  genuine  wines  do  not  contain  salts 
of  potassa  in  quantity  suflicient  to  yield  a  precipitate  with  platinic  chloride.  If, 
therefore,  a  suspected  wine  be  evaporated  to  dryness,  and  the  extract,  after  being 
washed  with  alcohol  so  long  as  this  is  colored  by  it,  and  then  dissolved  in  water,  give 
a  precipitate  with  platinic  chloride,  the  presence  of  cider  may  be  suspected.  {Journ. 
de  Fharm.,  Mai,  1862,  p.  442.)  By  most  dealers  in  wine,  coloring  is  employed, 
made  usually  of  elderberries  and  alum.  The  practice  of  coloring  wines  is  very 
reprehensible.  In  France  coloring  is  openly  sold  with  impunity,  and  extensively 
employed  ;  although  the  wine  dealer  who  uses  it  is  liable  to  fine  and  imprisonment.* 

*  Tk'  Detection  of  Coloring  Matter  in  Wine.  Alam  maybe  detected  in  red  wine  by  boiling  it  for 
a  few  minutes.  If  alum  he  present,  even  in  5^j"inr  part,  the  wine  gradually  becomes  turbid,  and  fur- 
nishes a  flocculent  precipitate ;  while  a  pure  red  wine  is  not  rendered  turbid,  even  by  long  boiling. 
(J.  L.  Lastaigne.)  M.  Lapeyrere  states  (Journ.  de  Pharm.,  4e  ser.,  xi.  291)  that  logwood  may  be 
detected  by  means  of  bibulous  paper  which  has  been  saturated  with  a  neutral  acetate  of  copper;  a 
strip  of  this,  if  dipped  for  a  moment  into  natural  wine,  takes  a  gray  or  grayish  rose  color,  but,  if. 
logwood  be  present,  the  tint  is  a  violaccKUS  blue.  M.  de  Cherville  dissolves  a  piece  of  potash  in  the 
wine ;  if  no  sediment  appear,  and  the  wine  becomes  greenish,  it  is  uncolored ;  if  a  precipitate  fall. 
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The  weaker  wines  often  spoil  by  keeping.  In  this  case  they  are  apt  to  dissolve 
any  tartar  that  may  have  been  deposited,  and  have  been  found  to  contain  propionic 
acid.  The  result  is  ascribed  by  M.  Nickles  to  a  fermentative  decomposition  of  the 
tartar.  Of  course,  in  this  state  the  wiue  contains  potassa,  and  would  not  respond 
favorably  to  the  test  of  platinic  chloride  before  given.  (Journ.  de  Pharm.,  Aout,  1862, 
p.  90.)  Lactic  acid  is  one  of  the  products  of  the  changes  which  take  place  in  the 
spontaneous  deterioration  of  wine  ;  and  M.  Balard  has  succeeded  in  discovering  the 
peculiar  lactic  acid  ferment  in  spoiled  wines.  The  appearance  of  this  is  preceded  by 
that  of  globules  similar  to  those  of  yeast ;  and,  after  the  completion  of  the  lactic 
acid  fermentation,  and  the  commencement  of  the  putrefactive,  a  throng  of  vibriones 
is  observable.  After  the  cessation  of  the  vinous  fermentation,  and  during  the  progress 
of  that  of  lactic  acid,  all  disengagement  of  gas  ceases.   {Ibid.,  Juillet,  18G2,  p.  9.) 

Besides  the  grape,  a  number  of  other  fruits  yield  a  juice  susceptible  of  the  vinous 
fermentation.*  The  infusion  of  malt,  also,  is  capable  of  undergoing  this  process,  and 
becomes  converted  into  the  different  kinds  of  porter  and  ale.  The  product  in  all 
these  cases,  though  not  commonly  called  a  wine,  is  nevertheless  a  vinous  liquor,  and 
may  be  classed  among  the  wines  properly  so  called.  The  following  is  a  list  of  these 
vinous  liquors,  together  with  the  percentage  of  alcohol  which  they  contain,  as  ascer- 
tained by  Mr.  Bfande:  currant  wine,  20-55;  gooseberry  wine,  11 -SI;  orange  wine, 
11-26  ;  elder  wine,  8-79  ;  cider,  from  5-21  to  9-87  ;  perry,  7-26  ;  mead,  7-32  ;  Burton 
ale,  8-88  ;  Edinburgh  ale,  6-20  ;  brown  stout,  6-80  ;  London  porter,  4-20  ;  small  beer, 
1-23.  Dr.  H.  Bence  Jones  gives  the  following  percentages  of  alcohol  in  the  under- 
named liquors:  cider,  from  5-4  to  7-5  ;  bitter  ale,  from  66  to  12-3 ;  porter,  from  6-5 
to  7-0 ;  brown  stout,  from  65  to  7  9.  According  to  L.  Hoffmann,  Burton  ale  con- 
sists, in  the  100  parts,  of  carbonic  acid  004,  absolute  alcohol  662,  extract  of  malt 
14-97,  and  water  78-37  ;  and  pale  ale,  of  carbonic  acid  007,  absolute  alcohol  5-57, 
extract  of  malt  4-62,  and  water  89-74.  None  of  these  liquors  should  be  kept  in 
leaden  vessels,  for  fear  of  being  rendered  poisonous. 

Medical  Properties  and  Uses.  Wine  is  consumed  in  most  civilized  countries; 
but  in  a  state  of  health  it  is  at  least  useless,  if  not  absolutely  pernicious.  The 
degree  of  mischief  which  it  produces  depends  on  the  character  of  the  wine.  Thus, 
the  light  wines  of  France  are  comparatively  harmless ;  while  the  habitual  use  of 
the  stronger  wines,  such  as  sherry,  port,  madeira,  etc.,  even  though  taken  in  modera- 
tion, is  always  injurious,  as  having  a  tendency  to  induce  gout,  apoplexy,  and  other 
diseases  dependent  on  plethora  and  over-stimulation.  All  wines,  however,  when 
used  habitually  in  excess,  are  productive  of  bad  consequences.  They  weaken  the 
stomach,  produce  disease  of  the  liver,  and  give  rise  to  gout,  dropsy,  apoplexy,  tre- 
mors, and  not  un frequently  mania.  Nevertheless,  wine  is  an  important  medicine, 
productive  of  the  best  effects  in  certain  diseases.  As  an  article  of  the  materia 
medica,  it  ranks  as  a  stimulant  and  antispasmodic.  In  the  convalescence  from  pro- 
tracted fever,  it  is  frequently  the  best  remedy  that  can  be  employed.  In  certain 
stages  of  fever,  and  in  extensive  ulceration  and  gangrene,  this  remedy,  either  alone, 
or  conjoined  with  bark  and  opium,  is  often  our  main  dependence.  According  to 
Dr.  Stokes,  of  Dublin,  the  weakness  or  absence  of  the  first  sound  of  the  heart  is 
an  indication  for  the  use  of  wine  in  typhus  fever.  When  given  in  low  febrile  affec- 
tions, if  it  increase  the  fulness  and  lessen  the  frequency  of  the  pulse,  mitigate  deli- 
rium, and  produce  a  tendency  to  sleep,  its  further  use  may  be  deemed  proper ;  but, 
if  it  render  the  pulse  quicker,  augment  the  heat  and  thirst,  produce  restlessness,  or 

it  has  been  colored ;  a  violet  Fediment  indicating  elder  or  mulberries;  red,  beet  root  or  Pemambueo 
wood  ;  violet  red,  logwood  ;  yellow,  "phytolac"  berries  ;  violet  blue,  privet  berries  ;  pale  violet,  sun- 
flower. {PhUn.  Med.  Times,  iv.  639.)  A.  Dupr6  recommends  that  a  small  cube  of  jelly  (prepared  by 
dissolving  5  grammes  of  gelatin  i;  100  C.c.  of  warm  water,  and  allowing  to  cool)  be]>laccd  in  the  wine. 
After  24  to  48  hours  the  .ielly  is  removed  and  washed.  If  the  coloring  matter  be  artificial,  it  will  have 
penetrated  the  whole  cube  ;  if  it  be  natural,  only  the  surface.  Nesder's  reagent  consists  of  7  parts  of 
alum,  10  parts  of  acetate  of  sodium,  in  100  parts  of  water.  Natural  colored  wines  are  not  affected  by 
this:  artificial  colors  are  altered  to  a  more  or  less  distinct  blue.  (Proc.  Amer.  Pharm.  Ant.,  sxvii.213.) 
®  It  is  stated  that  fruit  wines  contain  phosphate  of  calcium,  whilst  grape  wines  contain  phos- 
phate of  magnesium,  and  that  the  two  can  thus  he  distinguished.  It  is,  however,  very  doubtful 
whether  this  is  universal,  and  it  is  most  likely  that  it  applies  only  to  the  products  of  certain  neigh- 
borhoods. (^.  J.  P..  1872,  p.  105.) 
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increase  delirium,  it  should  be  immediately  laid  aside  as  injurious.  In  some  con- 
vulsive diseases,  as,  for  example,  tetanus,  wine,  liberally  given,  has  often  proved  useful. 

Wine,  when  used  medicinally,  should  be  good  of  its  kind ;  for  otherwise  it  will 
disagree  with  the  stomach,  and  prove  detrimental  rather  than  useful.  The  individual 
wine  selected  for  internal  exhibition  must  be  determined  by  the  nature  of  the  disease, 
and  the  particular  object  in  view.  Sherry,  when  in  good  condition,  is  a  fine  wine, 
and,  as  it  contains  very  little  acid,  is  to  be  preferred  whenever  the  stomach  is  delicate 
or  has  a  tendency  to  dyspeptic  acidity.  Port  is  generally  used  in  cases  of  pure 
debility,  especially  when  attended  with  a  loose  state  of  the  bowels,  unaccompanied 
with  inflammation.  In  such  cases  it  often  acts  as  a  powerful  tonic  as  well  as  stimu- 
lant, giving  increased  activity  to  all  the  functions,  especially  digestion.  Claret  is 
much  les.s  heating,  and  is  often  useful  on  account  of  its  aperient  and  diuretic  quali- 
ties. Champagne  is  applicable  to  the  sinking  stage  of  low  fevers  with  irritable 
stomach,  and  is  often  useful  in  the  debility  of  the  aged.  All  the  acidulous  wines 
are  contra-indicated  in  the  gouty  and  uric  acid  diathesis,  as  they  are  apt  to  convert 
the  existing  predisposition  into  disease. 

The  quantity  of  wine  which  may  be  given  with  advantage  in  disease  is  very  vari- 
able. In  low  fevers  it  may  be  administered  to  the  extent  of  a  bottle  or  more  in 
twenty-four  hours,  either  pure,  or  in  the  form  oiwine-uchey.  This  is  made  by  adding 
to  a  pint  of  boiling  milk,  removed  from  the  fire,  from  a  gill  to  half  a  pint  of  white 
wine,  straining  without  pressure  to  separate  the  curd,  and  sweetening  the  clear  whey 
with  loaf  sugar. 

Pharmacentical  Uses.  TVhite  wine  when  fortified  is  employed  as  a  menstruum 
to  extract  the  virtues  of  several  plants  (see  Vinum  Album  Fortius) ;  and  the  prepa- 
rations formed  are  called  vinous  tinctures  or  medicated  tcines.  Tartar  emetic  and 
iron  are  the  only  mineral  substances  prepared  in  a  similar  manner.  (See  Vinum, 
Antimonii  and  Vinum  Ferri.)  For  the  peculiar  powers  of  wine  as  a  menstruum, 
see  Vina  Medicata. 

YIXA  MEDICATA.  Medicated  Wines. 

(Vi'XA  3IED-I-CA'TA.) 
Tins  m^dicinanx,  Fr.;  Medicinische  AVeine,  G. 

The  advantages  of  wine  as  a  pharmaceutic  menstruum  are  that,  in  consequence 
of  the  alcohol  it  contains,  it  dissolves  substances  insoluble  in  water,  and,  to  a  cer- 
tain extent,  resists  their  tendency  to  spontaneous  chjinge ;  while,  at  the  same  time, 
it  is  less  stimulant  than  rectified  or  proof  spirit,  both  from  its  smaller  proportion  of 
alcohol,  and  from  the  modified  state  in  which  this  fluid  exists  in  its  composition. 
The  acid  which  it  usually  contains  serves  in  some  instances  to  increase  its  solvent 
power.  But  most  wines,  particularly  the  light  varieties,  are  liable  to  undergo  de- 
composition ;  and  even  the  strongest  acquire  such  a  liability  from  the  principles 
which  they  extract  from  vegetable  substances  ;  so  that  medicated  wines,  though  they 
keep  much  better  than  infusions  or  decoctions,  are  inferior  in  this  re.«pect  to  the 
tinctures.  The  proportion  of  alcohol,  moreover,  is  not  constant ;  and  the  prepara- 
tions, therefore,  made  with  them,  were  formerly  of  unequal  strength.  From  these 
causes,  few  medicated  wines  are  at  present  retained.  In  the  choice  of  wine,  the 
purest  and  most  generous  should  be  selected.  The  medicated  wines,  in  consequence 
of  their  liability  to  change,  should  be  prepared  in  small  quantities,  from  stronger 
white  wine,  and  should  be  kept  in  a  cool  place.  The  following  additions  have 
been  made  to  this  class  in  the  U.  S.  P.  1880.  Vinum  Album  Fortius,  Vinum 
Aromaticum,  Vinum  Ferri  Amarum,  and  Vinum  Ferri  Citratis*  The  Wines, 
formerly  officinal,  which  have  been  omitted  in  the  present  Pharmacopoeias  are  Vinum 
Tabaci,  Vinum  Gentianse,  Ed.,  and  Vinum  Veratri  Albi,  U.  S.,  Lond. 

*  Finnm  Pepnini  was  not  introduced  into  the  U.  S.  P.  1S80.  It  is  nsnally  made  by  dissolving 
256  grains  of  Saccharated  Pepsin  in  a  pint  of  Sherry  Wine.  If  used  at  all,  it  should  be  dispensed 
soon  after  it  is  made,  and  the  strength  should  be  doubled.  It  is  an  uncertain  preparation  at  best. 
(See  Liquor  Pepaini.) 
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VINUM  ALBUM  FORTIUS.  U.  S.     Stronger  White  Wine. 

(Vi'NUM  AL'BUM  FOR'TI-US.) 

"  White  Wine,  seven  parts  [or  fifty-five  fluidounces]  ;  Alcohol,  one  part  [or  nine 
and  a  half  fluidounces].  Mix  them."  U.  S.  "  When  tested  for  alcohol,  as  described 
under  White  Wine  (see  page  1525),  Stronger  White  Wine  should  contain  not  less 
than  tioenty  per  cent,  nor  more  than  twenty-jive  per  cent,  of  absolute  alcohol,  by 
weight."    U.S. 

This  preparation  has  been  introduced  into  the  Pharmacopoeia  of  1880  for  the  pur- 
pose of  having  a  wine  for  pharmaceutical  menstrua  which  will  contain  sufficient  alcohol 
to  render  the  medicated  wines  more  permanent  in  their  character  and  less  variable  in 
alcoholic  strength.  The  Pharmacopoeia  of  1870  gave  no  direction  regarding  the 
amount  of  alcohol  in  sherry  wine  which  was  directed  as  a  menstruum,  and  the  medi- 
cated wines  found  in  pharmacy  were  as  variable  in  this  respect  as  the  wine  itself  was 
in  commerce,  and  they  frequently  contained  too  little  alcohol  to  keep  them  from  be- 
coming sour.  By  introducing  tests  and  a  method  of  assay  (see  Vinum  Album,  page 
1525),  and  then  directing  a  reasonable  limit,  which  will  allow  the  use  of  any  pure 
wine  whether  native  or  foreign,  the  objects  .sought  for  are  accomplished.  The  addi- 
tion of  alcohol  frequently  causes  a  slight  precipitation  of  flocculent  matter,  which 
may  be  removed  after  standing  by  filtration. 

VINUM  ALOES.    U.  S.,  Br.     Wine  of  Ahes. 

(Vi'NUM  AL'0-E§.) 

Vinum  aloeticura;  Vin  alo^tique,  Fr.;  Aloewein,  G. 

"  Purified  Aloes,  six  parts  [or  two  ounces  av.]  ;  Cardamom,  one  part  [or  one 
hundred  and  forty-six  grains]  ;  Ginger,  one  part  [or  one  hundred  and  forty-six 
grains]  ;  Stronger  White  Wine,  a  sufficient  quantity,  To  make  one  hundred  parts 
[or  two  pints].  Mix  the  Aloes,  Cardamom,  and  Ginger,  and  reduce  them  to  a  mod- 
erately coarse  (No.  40)  powder.  Macerate  the  powder  with  ninety  parts  [or  twenty- 
six  fluidounces]  of  Stronger  White  Wine  for  seven  days,  with  occasional  agitation, 
and  filter  tiirough  paper,  adding,  through  the  filter,  enough  Stronger  White  Wine 
to  make  the  filtered  liquid  weigh  one  hu7idred  parts  [or  measure  two  pints]."  U.  S. 

"  Take  of  Socotrine  Aloes  one  ounce  and  a  half  [avoirdupois]  ;  Cardamom  Seeds, 
freed  from  the  pericarps  and  bruised,  Ginger,  in  coarse  powder,  of  each,  eighty 
grains;  Sherry  two  pints  [Imperial  measure].  Macerate  for  seven  days  in  a  closed 
vessel,  with  occasional  agitation  ;  filter  the  liquor,  and  add  sufficient  Sherry  to  make 
two  pints  [Imp.  meas.]."  Br. 

The  wine  of  aloes  is  a  warm  stomachic  purgative,  useful  in  constipation,  dependent 
on  a  want  of  due  irritability  of  the  alimentary  canal,  and  in  complaints  connected 
with  this  state  of  the  bowels,  and  long  used  in  chlorosis,  amenorrhoea,  dyspepsia, 
gout,  paralysis,  etc.  It  is  said  to  leave  behind  it  a  more  lax  condition  of  the  bowels 
than  most  other  cathartics.  The  dose  as  a  stomachic  is  one  or  two  fluidrachms 
(3'75-7'5  Cc),  as  a  purgative  from  half  a  fluidounce  to  a  fluidounce  (15-30  Co.). 

VINUM  ANTIMONII.  U.  8.     Wine  of  Antimony. 

(Vi'NUM  AN-TI-MU'NI-I.) 

Vinum  AntimoniaiO,  Br.;  Antimonial  Wine;  Vinum  Stibiatum,  s.  Emeticum,  P.G.;  Vin  an- 
timonid,  Vin  stibie,  Fr.;  Brechwein,  G. 

"  Tartrate  of  Antimony  and  Potassium,  four  parts  [or  fifty-eight  grains]  ;  Boiling 
Distilled  Water,  sixty  parts  [or  two  fluidounces]  ;  Stronger  White  Wine,  a  sufficient 
quantity,  To  make  one  thousand  parts  [or  two  pints].  Dissolve  the  Tartrate  of  Anti- 
mony and  Potassium  in  the  Water,  and,  while  the  solution  is  hot,  add  six  hundred 
parts  [or  twenty  fluidounces]  of  Stronger  White  Wine,  and  filter  through  paper, 
adding,  through  the  filter,  enough  Stronger  White  Wine  to  make  the  filtered  liquid 
weigh  one  thousand  parts  [or  measure  two  pints]."  U.  S. 

"  Take  of  Tartarated  Antimony  forty  grains ;  Sherry  one  pint  [Imperial  meas- 
ure]. Dissolve."  Br. 

In  the  first  edition  of  the  United  States  Pharmacopoeia,  the  proportion  of  tartar 
emetic  was  four  grains  to  the  fluidounce  of  wine.     In  the  revision  of  1830,  the 
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quantity  was  reduced  to  two  grains,  and,  as  this  was  very  nearly  the  proportion  di- 
rected by  the  British  Colle<:os,  the  highly  important  object  was  accomplished,  of  uni- 
formity in  the  strength  of  this  very  popular  preparation.  The  seeming  discrepancy 
between  the  British  Ibrmula  and  that  of  the  U.  S.  Pharmacopoeia  of  1870  disappeared 
when  it  was  considered  that  the  Imperial  pint,  employed  in  the  former,  contains  twenty 
fiuidounces,  each  very  nearly  equal  to  the  fluidounce  of  the  ordinary  apothecaries' 
measure.  The  U.  S.  officinal  name  was  adopted  as  most  convenient,  sufficiently 
expressive,  and  in  accordance  with  the  nomenclature  of  several  other  metallic  prep- 
arations, such  as  Einplastrum  Fern,  Afistura  fei^i  Composita,  etc.  The  proportion 
of  tartar  emetic  has  been  slightly  decreased  in  the  formula  of  the  U.  S.  P.  1880.  It 
is  now  about  1'8  gr.  in  a  fluidounce.    It  was  2  gr.  in  a  fluidounce  in  U.  S.  P.  1870. 

Difficulty  is  often  experienced  in  efiiectinga  solution  of  tartar  emetic  in  wine  ;  and 
precipitation  is  apt  to  occur  after  the  solution  has  been  effected.  These  results  are 
attributable  either  to  impurity  in  the  antimonial  salt,  which  frequently  contains  bi- 
tartrate  of  potassium  and  various  insoluble  substances,  or  to  inferiority  in  the  character 
of  the  wine,  which  holds  in  solution  vegetable  principles  that  form  insoluble  com- 
pounds with  the  antimony.  Dr.  Paris  stated  that  he  had  seen  the  decomposition 
of  the  tartar  emetic  so  complete  that  no  traces  of  the  salt  could  be  detected  in  the 
supernatant  liquid.  The  difficulty  is  not  avoided  by  the  plan  adopted  in  the  U.  S. 
Pharmacopoeia,  of  first  dissolving  the  antimonial  in  water,  and  then  adding  the  wine; 
for,  even  allowing  that  the  solution  may  be  accomplished,  the  same  ingredients 
are  present,  and  their  mutual  reaction  must  ultimately  result  in  the  same  effects. 
The  proper  course  is  to  select  perfectly  pure  crystallized  tartar  emetic,  and  sound 
wine,  which  make  a  permanent  solution.  To  obviate  the  risk  of  decomposition,  the 
Dublin  College  directed  water  and  rectified  spirit  in  about  the  proportion  in  which 
these  exist  in  the  wines  just  mentioned.  The  only  objection  to  this  menstruum  is 
the  want  of  color,  which  renders  the  preparation  liable  to  be  confounded  with  less 
active  liquids. 

The  advantages  of  antimonial  wine  are,  that  it  affords  the  means  of  administerins: 
mmute  doses  of  tartar  emetic,  and  is  more  permanent  than  an  aqueous  solution  of 
that  salt,  which  is  liable  to  spontaneous  decomposition.  It  is  usually  administered 
in  small  doses  as  a  diaphoretic  or  expectorant,  or  as  an  emetic  in  infantile  cases. 
When  a  considerable  quantity  of  tartar  emetic  is  requisite,  it  should  always  be  given 
in  extemporaneous  aqueous  solution;  The  dose  of  the  wine,  as  an  expectorant  or 
diaphoretic,  is  from  ten  to  thirty  drops  (0  6-1-U  C.c),  given  frequently;  as  an 
emetic  for  children,  from  thirty  drops  to  a  fluidrachm  (l-9-3'75  C.c),  repeated 
every  fifteen  minutes  till  it  operates. 

Off.  Prep.  Mistura  Glycyrrliizaj  Composita,  U.  S. 

YINUM  AROMATICU-M.  U.S.    Aromatic  Wine. 
(Vi'NUM  ab-0-mXt'i-ccm.) 

Vin  aromatique,  Fr. :  Aromatischewein,  G. 

"  Lavender,  one  part  [or  seventy-two  grains]  ;  Origanum,  one  part  [or  seventy-two 
grains]  ;  Peppermint,  one  part  [or  seventy-two  grains]  ;  Rosemary,  one  part  [or 
seventy-two  grains]  ;  Sage,  one  part  [or  seventy-two  grains]  ;  Wormwood,  one  part 
[or  seventy-two  grains]  ;  Stronger  White  Wine,  a  sufficient  quantity,  To  make  one 
hundred  parts  [or  one  pint].  Mix  the  solid  ingredient,**,  and  reduce  them  to  a  coarse 
(No.  20)  powder.  Moisten  the  powder  with  four  parts  [or  six  fluidrachms]  of 
Stronger  White  Wine,  pack  it  moderately  in  a  conical  glass  percolator,  and  gradu- 
ally pour  enough  Stronger  White  Wine  upon  it  to  make  the  filtered  liquid  weigh 
one  hundred  parts  [or  measure  one  pint]."    U.  »S'. 

This  is  a  new  officinal,  although  by  no  means  a  new  preparation.  It  is  practi- 
cally identical  with  the  Vin  aromatique  of  the  French  Codex,  which  is  made  by 
macerating  one  hundred  parts  of  aromatic  species  (a  mixture  of  equal  parts  of  the 
herbs  used  in  our  officinal  aromatic  wine,  and  in  addition  wild  thyme  and  hyssop) 
with  one  hundred  parts  of  Teinture  rulneraire  (a  tincture  containing  the  same 
herbs,  and  ten  more  of  similar  properties)  and  one  thousand  parts  of  red  wine. 
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This  wine  is  principally  used  as  an  astringent  and  stimulating  lotion  to  chancres, 
open  buboes,  and  other  indolent  ulcers.  In  many  cases  it  should  be  diluted,  but  on 
occasion  it  may  be  employed  of  full  strength.     It  is  never  given  internally, 

VINUM  COLCHICI  EADICIS.  U.S.     Wine  of  Cohhimm  Root 

(Vi'NUM   COL'CHI-Ci    RA-DI'CJS— kol'k?-sr.) 

Vinum  Colchici,  Br.;  Vin  de  Bulbes  de  Colchique.  Fr.;  Zeitlosenknollenwein,  G. 

"  Colchicum  Root,  in  No.  30  powder,  forfi/ parts  [or  thirteen  ounces  av.]  ;  Stronger 
White  Wine,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  Moisten 
the  powder  with  ten  parts  [or  four  fluidounces]  of  Stronger  White  Wine,  pack  it 
moderately  in  a  conical  percolator,  and  gradually  pour  enough  Stronger  White 
Wine  upon  it  to  make  the  filtered  liquid  weigh  one  hundred  parts  [or  measure  two 
pints]."  U.S. 

"  Take  of  Colchicum  Corm,  sliced,  dried,  and  bruised, /our  ounces  [avoirdupois]  ; 
Sherry  one  pint  [Imperial  measure].  Macerate  the  Colchicum  in  the  Wine  for  seven 
days  in  a  closed  vessel,  with  occasional  agitation,  press  and  strain  through  calico ; 
then  add  sufficient  Sherry  to  make  up  one  pint  [Imp.  meas.]."  Br. 

This  is  intended  to  be  a  saturated  vinous  tincture  of  colchicum.  As  the  colchicum 
bulb  imported  into  the  United  States  is  of  variable  strength,  the  only  method  by 
which  an  active  preparation  can  be  insured,  is  to  employ  a  large  quantity  of  it  in 
proportion  to  that  of  the  menstruum.  If  the  former  should  happen  to  be  in  excess, 
no  other  injury  could  result  than  a  slight  pecuniary  loss  ;  while  a  deficiency  in  the 
strength  of  the  preparation  would  frequently  be  of  serious  detriment  in  urgent  cases 
of  disease.  A  wine  made  from  the  fresh  bulb  is  occasionally  imported  from  England, 
and  is  thought  by  some  to  be  more  efficacious  than  our  officinal  preparation  ;  but  we 
have  seldom  been  disappointed  in  obtaining  the  effects  of  colchicum  from  the  wine 
prepared  according  to  the  directions  of  the  U.  S.  Pharmacopoeia.  The  dose  of  the 
officinal  wine  is  from  ten  minims  to  a  fluidrachm  (0-6-3-75  C.c),  repeated  three  or 
four  times  a  day,  or  more  frequently  in  severe  cases,  till  its  effects  are  experienced.  In 
gout  it  is  frequently  given  in  connection  with  magnesia  and  its  sulphate  ;  and  in  neu- 
ralgic cases  we  have  found  much  advantage  from  combining  it  with  the  solution  of 
sulphate  of  morphine,  especially  when  we  have  desired  to  give  it  a  direction  rather 
to  the  skin  than  to  the  bowels.  It  has  been  employed  externally  with  asserted  advan- 
tage in  rheumatism.  In  overdoses  it  may  produce  fatal  effects.  Death  is  said  to 
have  occurred  in  one  instance  from  two  drachms  and  a  half  (5'6  C.c.)  of  the  wine  ; 
but  much  more  would  probably  in  general  be  requisite  to  produce  this  result. 

YINUM  COLCHICI  SEMINIS.  U.S.     Wine  of  Cohhimm  Seed. 

(Vi'NUM  COL'CHI-Ci  SEM'I-NIS— kul'ke-Bl.) 

Vinum  Colchici,  P.G.;  Vin  de  Semences  de  Colchique,  Ft:;  Zeitlosensamenwein,  G. 

"  Colchicum  Seed,  in  No.  20  ■^o^dev,  fifteen  parts  [or  five  ounces  av.]  ;  Stronger 
White  Wine,  a  sufficient  quantity,  To  make  one  hundred  parts  [or  two  pints].  To 
the  powder  add  ninety  parts  [or  twenty-eight  fluidounces]  of  Stronger  White  Wine, 
and  macerate  for  seven  days,  with  occasional  agitation  ;  then  filter  through  paper, 
adding,  through  the  filter,  enough  Stronger  White  Wine  to  make  the  filtered  liquid 
weigh  one  hundred  parts  [or  measure  two  pints]."  U.  S. 

As  the  seeds  of  colchicum  are  less  liable  to  injury  than  the  bulb,  and  are,  there- 
fore, of  more  uniform  strength,  there  is  not  the  same  necessity  for  preparing  a  satu- 
rated tincture.  Dr.  Williams,  who  introduced  the  seeds  into  use,  supposed  that  their 
active  properties  resided  in  their  coating,  and  that  it  was,  therefore,  not  advisable  to 
bruise  them  in  preparing  the  wine  or  tincture.  But  this  has  been  shown  to  be  an 
error  by  the  experiments  of  Mr.  Bonnewyn,  who  found  a  largfer  portion  of  colchicine 
in  a  tincture  of  the  bruised  than  in  one  of  the  unbruised  seeds.  (See  A.  J.  P., 
xxvi,  120.)  Mr.  L.  I.  Morris  has  shown,  however,  that  by  digesting  in.stead  of 
macerating  the  -n-fiole  seeds  the  colchicine  can  be  all  extracted.  (See  Tinctura  Col- 
chici.) In  order  that  the  seeds  may  be  properly  comminuted.  Prof.  Maisch  recom- 
mends that  they  should  be  macerated  for  two  or  three  days  in  a  portion  of  the  wine, 
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before  being  bruised.  (Ibul.,  xxviii.  514.)  It  is  stated  that  sometimes  this  tincture 
becomes  turbid  from  the  development  of  the  yeast  fungus  in  it.  (Vulpius,  A.  J.  P., 
xliv.  212.)  The  dose  is  from  thirty  minims  to  two  fluidrachms  (IQ-T-o  C.c).  Two 
fluidounces  (60  C.c.)  have  proved  fatal. 

VINUM  ERGOTSE.  U.S.     mne  of  Ergot. 

(Vi'NUM  ER-GO'T^.) 

Vin  de  Seigle,  Fr.;  Jfutterkornwein,  G. 

"Ergot,  recently  ground  and  in  No.  30  Tpo\rdeT,Ji/i€€n  parts  [or  five  ounces  av.]  ; 
Stronger  White  Wine,  a  sufficient  quantity^  To  make  one  hundred  parts  [or  two 
pints].  Moisten  the  powder  with  four  parts  [or  ten  fluidrachms]  of  Stronger  White 
Wine,  pack  it  moderately  in  a  cylindrical  percolator,  and  gradually  pour  enough 
Stronger  White  Wine  upon  it  to  make  the  filtered  liquid  weigh  one  hundred  parts 
[or  measure  two  pints]."  U.  S. 

The  large  proportion  of  fixed  oil  in  ergot  interferes  with  the  solvent  action  of  the 
menstruum,  unless  the  grains  are  properly  comminuted.  They  should  not  be  brui-sed 
so  as  to  "  raise"  the  oil,  but  ground  in  a  mill,  which  cuts  them  in  minute  pieces.  The 
use  of  such  ground  ergot,  and  fortified  white  wine,  will  insure  a  more  reliable  prepa- 
ration than  that  formerly  directed,  which  was  a  diluted  fluid  extract.  The  strength 
has  also  been  increased  from  twelve  and  a  half  per  cent,  to  fifteen  per  cent,  of  active 
ingredient.  The  dose  of  this  wine  is  for  a  woman  in  labor  two  or  three  fluidrachms 
(7"5— 11-25  C.c.)  ;  for  other  purposes,  one  to  four  fluidrachms  (3-75-15  C.c),  to  be 
repeated  several  times  a  day,  and  gradually  increased  if  necessary. 

YIXUM   FERRI  AM  ARUM.  U.S.     Bitter  Wine  of  Iron. 

(Vi'XCM  FEK'KI  A-MA'EUM.) 

Vin  Quinqnina  ferrugineux.  Fr.:  Bitter  Eisenwein,  G. 

"  Solution  of  Citrate  of  Iron  and  Quinine,  eight  parts  [or  seventeen  fluidrachms*]  ; 
Tincture  of  Sweet  Orange  Peel,  ficdve parts  [or  four  fluidounces]  ;  Syrup,  tfiirtt/- 
six  jxrrts  \_0T  ten  fluidounces];  Stronger  White  Wme,  forty-four  parts  [or  one  pint], 
To  make  one  hundred  parts  [or  two  pints].     Mix  and  filter  through  paper."  L\  S. 

This  new  oflBcinal  wine  has  been  very  largely  used  in  this  country,  although  the 
same  objecticms  to  the  introduction  of  elixirs  into  the  Pharmacopoeia  might  be  made 
with  equal  force  to  the  acceptance  of  bitter  wine  of  iron.  It  is  a  mild  ferruginous 
tonic,  a  fluidounce  representing  eighteen  grains  of  citrate  of  iron  and  quinine  of 
officinal  strength,  equivalent  to  about  sixteen  grains  of  citrate  of  iron  and  two  grains 
of  quinine.f     The  dose  is  from  a  dessertspoonful  to  a  tablespoonful  (7-5-15  Co.). 

YIXUM  FERRI.  Br.      Wine  of  Iron. 

(Vi'XrM  FEK'KI.) 

Vinum  Clinl.Theatuni,  s.  Jrartiatum :  Yin  chalybe,  Fr.;  Eisenwein,  Stahlwein,  G. 

"  Take  of  Fine  Iron  Wire  (about  No.  35)  one  ounce  [avoirdupois]  ;  Sherry  one 
pint  [Imperial  measure*].  Macerate  for  thirty  days  in  a  closed  vessel,  the  Iron  being 
almost  but  not  quite  wholly  immersed  in  the  Wine,  and  the  vessel  frequently  shaken, 
and  the  stopper  removed  ;  then  filter."  Br.    (See  Vinum  Ferri  Citratis.) 

*  Five  hundred  and  eighty  grains  of  soluble  citrate  of  iron  and  quinine  of  ofiScinal  strength  may 
be  substituted  for  this  quantity  if  more  convenient. 

■f  Bitter  Wine  of  Iron.  The  following  formula,  in  which  Calisaya  bark  and  gentian  are  used,  is 
said  by  Dr.  Chas.  L.  Mitchell  to  yield  an  elegant  preparation. 

Take  of  ground  Calisaya  Bark  192  grains;  ground  Gentian  Root  128  grains;  Soluble  Citrate  of 
Iron  192  grains;  Sherry  Wine  1.3  fluidounces:  Brandy  1  fluidounce;  Alcohol  1  fluidounce;  Oil 
of  Orange  12  minims:  Sugar  2  ounces;  Solution  of  Tersulphate  of  Iron  2  fluidounces:  Water  of 
Ammonia  q.  s.  Dissolve  the  Oil  in  the  Alcohol  and  mix  with  the  Sherry  Wine  and  Brandy.  Per- 
colate with  this  the  ground  drugs,  recover  15  fluidounces  of  tincture  by  pouring  on  water.  Dilute 
the  iron  solution  with  twice  its  bulk  of  water  and  add  Ammonia  in  slight  excess.  AVash  and  drain 
the  precipitate  thoroughly.  Mix  this  with  the  tincture,  and  agitate  occasionally  until  a  filtered  por- 
tion has  a  light  yellow  color  and  does  not  precipitate  with  tincture  of  the  Chloride  of  Iron.  Filter, 
dissolve  the  Citrate  of  Iron  and  Sugar,  and  bring  up  the  measure  with  a  little  water  to  16  fluid- 
ounces  ;  a  fluidounce  represents  12  grains  of  Calisaya  Bark,  8  grains  of  Gentian  Root,  and  12  grains 
of  Citrate  of  Iron.     Dose,  one  to  three  fluidrachms. 
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When  wine  is  made  to  react  on  metallic  iron  with  presence  of  air,  the  metal  is 
oxidized,  and  then  unites  with  the  excess  of  acid  of  the  bitartrate  of  potassium,  which 
is  the  characteristic  salt  of  wines.  The  ferruginous  salt,  therefore,  formed  is  the 
tartrate  of  iron  and  potassium,  or  tartarated  iron  of  the  Br.  Pharmacopoeia  ;  and  this 
was  the  old  method  of  preparing  the  Wine  of  Iron.  But  it  is  obvious  that  the 
strength  in  iron  cannot  be  entirely  uniform,  as  the  quantity  dissolved  must  depend 
on  the  proportion  of  the  bitartrate  in  the  wine,  which  is  variable,  and  on  various 
circumstances  of  the  manipulation.  In  consideration  of  these  objections,  it  was 
thought  best,  in  the  Br.  formula  of  1864,  to  substitute  a  simple  solution  in  the  wine 
of  the  tartrate  of  iron  and  potassium  already  formed,  and  to  abandon  the  old  tedious 
formula.  But  it  is  obvious  that  a  solution  of  the  ferruginous  salt  in  wine  is  not 
exactly  the  .same  as  the  wine  of  iron  prepared  with  the  metal,  as  it  contains  the 
bitartrate  of  potassium  unaltered.  For  this  or  other  reasons,  the  Br.  Pharmacopoeia 
has  returned  to  the  old  method.  The  dose  of  the  wine  of  iron  is  from  one  to  four 
fluidrachms  (3-75-15  C.c). 

VINUM  FERRI  CITRATIS.  U.  S.,  Br.     Wine  of  Citrate  of  Iron. 

(Vi'NUM  FEE'RI  CI-TBA'TIS.) 

Vin  ferrugineux,  Fr.;  Eisenwein,  G. 

"  Citrate  of  Iron  and  Ammonium,  four  parts  [or  five  hundred  and  eighty  grains]  ; 
Tincture  of  Sweet  Orange  Peel,  twelve  parts  [or  five  fluidounces]  ;  Syrup  twelve 
parts  [or  three  fluidounces]  ;  Stronger  White  Wine,  seventy-two  parts  [or  twenty- 
three  fluidounces],  To  make  one  hundred  parts  [or  about  two  pints].  Mix  and  filter 
through  paper."  U.  S. 

"  Take  of  Citrate  of  Iron  and  Ammonia  one  hundred  and  sixty  grains  ;  Orange 
Wine  one  pint  [Imperial  measure].  Dissolve,  and  let  the  solution  remain  for  three 
days  in  a  closed  vessel,  shaking  it  occasionally ;  afterwards  filter.  Dose  one  to  four 
fluidrachms  (3-75-15  C.c.)."  Br. 

This  is  a  new  officinal  wine :  it  has  been  much  used  in  this  country  as  a  mild 
chalybeate,  although  heretofore  it  varied  much  in  composition  from  the  need  of  an 
authoritative  formula.  A  fluidrachm  (3*75  C.c),  which  is  the  average  dose,  con- 
tains about  two  and  a  quarter  grains  of  the  iron  salt. 

VINUM  IPECACUANHA.  U.  S.,  Br.     Wine  of  Ipecae. 

(Vi'NUM  IP-E-CiC-U-XN'HiE— ip-f-kak-u-an'e.) 

Vin  d'Ipecacuanha,  Fr.;  Brechwurzelwein,  G. 

"  Fluid  Extract  of  Ipecac,  seven  parts  [or  twenty  fluidrachms]  ;  Stronger  White 
Wine,  ninety-three  parts  [or  thirty  fluidounces].  To  make  one  hundred  parts  [or 
about  two  pints].     Mix  and  filter  through  paper."  V.  S. 

"  Take  of  Ipecacuanha,  bruised,  one  ounce  [avoird.]  ;  Sherry,  one  pint  [Imp.  meas.]. 
Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agination,  strain,  press  and 
filter;  then  add  sufficient  Sherry  to  make  one  pint  [Imp.  meas.]."  £r. 

The  preparations  of  the  two  Pharmacopoeias  are  not  of  the  same  strength  ;  the 
U.  S.  wine  containing  the  virtue  of  about  37  grains,  the  British  of  only  somewhat 
more  than  20  grains,  in  a  fluidounce.  In  the  preparation  of  the  British  Pharma- 
copoeia, the  strength  of  this  wine  was  reduced  almost  one-third.  Wine  of  Ipecac 
possesses  all  the  medical  properties  of  the  root,  and  may  be  used  as  a  substitute 
when  it  is  desirable. to  administer  the  medicine  in  a  liquid  form.  As  it  is  milder, 
without  being  less  efficacious,  than  antimonial  wine,  it  is  in  some  instances  preferable 
as  an  emetic  for  infants,  especially  when  the  antimonial,  as  not  unfrequently  hap- 
pens, is  disposed  to  irritate  the  bowels.  It  is  much  used  as  an  expectorant  and  dia- 
phoretic ;  and  the  effects  of  the  Dover's  powder  may  be  obtained  by  combining  it 
with  laudanum,  or  other  liquid  preparation  of  opium.  The  dose  as  an  emetic  for 
an  adult  is  a  fluidounce  (30  C.c.)  ;  as  an  expectorant  and  diaphoretic,  from  ten  to 
thirty  minims  (0-6-1-9  C.c).  A  fluidrachm  (3-75  C.c.)  maybe  given  as  an  emetic 
to  a  child  one  or  two  years  old,  and  repeated  every  fifteen  minutes  till  it  operates. 
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VINUM  OPII.  U.  S.,  Br.     Wine  of  Opium.     Sydenham's  Laitdanum. 

(vi'yuM  oTi-i.) 

Tinctura  Opii  Crocats,  P.G.;  Vin  d'Opium  composf ,  Fr.;  Safranhalti^e  Opinmtinktar,  G. 

"  Powdered  Opium,  ten  parts  [or  four  hundred  and  fifty-six  grains]  ;  Cinnamon, 
in  No.  60  powder,  one  part  [or  forty-five  grains]  ;  Cloves,  in  No.  30  powder,  one 
part  [or  forty-five  grains]  ;  Stronger  White  Wine,  a  sufficient  quantify,  To  make  one 
hundreil  parts  [or  ten  fluidounces].  To  the  mixed  powders  add  ninety  parts  [or 
nine  fluidounces]  of  Stronger  Whit^  Wine,  and  macerate  the  mixture  for  seven  days, 
with  occasional  agitation ;  then  transfer  it  to  a  filter,  and  gradually  pour  enough 
Stronger  W^hite  Wine  upon  it  to  make  the  filtered  liquid  weigh  one  hundred  parts 
[or  measure  ten  fluidounces]."  (T.  S. 

'■  Take  of  Extract  of  Opium  one  ounce  [avoirdupois]  ;  Cinnamon  Bark,  bruised, 
Cloves,  bruised,  of  each,  seventy-Jive  grains  ;  Sherry  one  pint  [Imperial  measure]. 
Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agitation,  and  filter."  Br. 

The  strength  of  Wine  of  Opium  has  been  materially  decreased  in  the  revision  of 
the  U.  S,  P.  1880.  It  now  contains  the  virtues  of  one  grain  of  powdered  opium  in 
105  minims,  where  it  formerly  was  of  the  strength  of  one  grain  in  8  minims. 

The  wine  made  according  to  the  directions  of  the  U.  S.  Pharmacopoeia  1870  was  a 
vinous  tincture  of  opium.  It  contained  about  the  same  proportions  of  the  ingredients 
as  the  laudanum  of  Sydenham,  from  which  it  differed  only  in  wanting  a  drachm 
of  safi"ron.  The  aromatic  additions  are  thought  to  adapt  it  to  certain  states  of  the 
stomach  or  system,  in  which  laudanum  is  found  to  produce  unpleasant  effects.  On 
being  long  kept  it  deposits  insoluble  matter,  a  sample  of  which  M.  Bihot,  of  Malines, 
has  shown  to  consist  mainly  of  narcotine,  with  possibly  a  little  codeine,  without  any 
discoverable  trace  of  morphine.  (Journ.  de  Phann.,  xxx.  200.)  Mr.  Ware  recom- 
mended it  as  a  local  application  to  the  eye,  in  the  latter  stages  of  ophthalmia,  when 
the  ves.sel3  of  the  conjunctiva  still  remain  turgid  with  blood.  Two  or  three  drops 
are  introduced  into  the  eye  every  morning  till  the  redness  disappears.  The  dose  of 
the  wine  of  opium  is  fifteen  to  twenty  drops  (0-9-1 -25  C.c.).* 

VINUM   QUIXI^.  Br.     Wine  of  Quinia. 

(TI'SCM  QUi'XI-.*.) 

Vin  de  Qoinine,  Fr.;  Chininwcin,  G. 

''  Take  of  Sulphate  of  Quinia  ticenfy  grains  ;  Citric  Acid  thirty  grains  ;  Orange 
Wine  one  pint  [Imperial  measure].  Dissolve  first  the  Citric  Acid,  and  then  the 
Sulphate  of  Quinia  in  the  Wine;  allow  the  solution  to  remain  for  three  days  in  a 
closed  vessel,  shaking  it  occasionally  ;  and  afterwards  filter.  The  dose  is  from  half 
a  fluidounce  to  a  fluidonnce  (15-30  C.c.)."  Br. 

VINUM   RHEI.  U:.S.,^r.     Wine  of  Rhubarb. 

(Vi'XCM  BHE'i.) 

Tinctnra  Rhei  Vinoss,  Tinctara  Rhei  Darelii,  P.G.:  Vin  de  Rhubarbe,  Fr.;  Weinige  Rhabarber- 
tinktur,  G. 

"  Rhubarb,  in  No.  30  powder,  fen  parts  [or  three  and  a  quarter  ounces  av.] ; 
Calamus,  in  No.  30  powder,  one  part  [or  one  hundred  and  forty  grains] ;  Stronger 
VfhiteV^ine, a  sufficient  quantify,  To  makeo/ie  hundred  parts  [or  two  pints].  Moisten 
the  mixed  powders  with  Jice  parts  [or  one  and  a  half  fluidounces]  of  Stronger  White 
Wine,  pack  the  mixture  in  a  conical  glass  percolator,  and  gradually  pour  enough 
Stronger  White  Wine  upon  it  to  make  the  filtered  liquid  weigh  one  hundred  parts 
[or  measure  two  pints]."  U.  S. 

"  Take  of  Rhubarb  Root,  in  coarse  powder,  one  ounce  and  a  half  [avoirdupois]  ; 

*  RouMtau't  laitdanum  is  a  tincture  of  opiam  made  with  very  weak  alcohol,  accordins  to  the  fol- 
lowing formula.  "Take  of  White- Honej  ttcelre  ounce*  ;  Warm  Water  three  pounds.  Having  dis- 
solved the  honey,  set  the  solution  aside  in  a  warm  place:  and,  as  soon  as  fermentation  begins, 
add  of  selected  opium  four  ouncet,  previously  dissolved  in  twelve  ounce*  of  water.  Allow  the 
mixture  to  stand  for  a  month  at  the  temperature  of  21"  Reaumur  (86°  F.) ;  then  strain,  filter,  and 
evaporate  to  ten  ouncei  ;  finally  strain,  and  add /owr  ounces  and  a  half  of  alcohol  of  20°  B.  Seven 
drops  contain  about  a  grain  of  opium."  {^Pkarmacf^.  Uniteri.,  ii.  265.) 
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Canella  Alba  Bark,  in  coarse  powder,  sixty  grains;  Sherry  one  pint  [Imperial  meas- 
ure]. Macerate  for  seven  days  in  a  closed  vessel,  with  occasional  agitation,  then 
strain,  press,  filter,  and  add  sufficient  Sherry  to  make  one  pint  [Imp.  meas.]."  Br. 

Calamus  has  been  substituted  for  canella,  with  possibly  no  other  object  than  to 
use  an  indigenous  aromatic  instead  of  a  foreign  one,  which  is  fulling  into  neglect 
and  is  no  longer  officinal.  This  is  a  warm  cordial  laxative  applicable  to  debilitated 
conditions  of  the  system  or  alimentary  canal  requiring  evacuation  of  the  bowels. 
This  wine  is  about  one-third  weaker  than  that  of  U.  S.  P.  1870.  The  dose  is  from 
one  to  four  fluidrachms  (375-15  C.c.)  or  more. 

VIOLA  TRICOLOR.  U.S.     Viola  Tricolor.     IPansy.'] 

(Vi-O'LA  TBIC'O-LOR.) 

"  The  wild-grown,  flowering  herb  of  Viola  tricolor.  Linne.  (^Nat.  Ord.  Vio- 
lacese.)"  U.S. 

Violette,  Violette  odorante,  Fr,;  Wohlriechendes  Veilchen,  Veilchen,  G.;  Violetta,  It.;  Vio- 
leta,  Sp. 

Gen.  Ch.  Calyx  five-leaved.  Corolla  five-petalled,  irregular,  horned  at  the  back. 
Anthers  cohering.    Capsule  superior,  three-valved,  one-celled. 

This  genus  includes  numerous  species,  of  which,  though  perhaps  all  or  nearly  all 
are  possessed  of  analogous  properties,  one  only,  the  V.  tricolor.,  is  now  officinal ; 
V.  jiedata  and  V.  odorata  having  been  respectively  dropped  at  the  late  revisions  of 
the  U.  S.  and  Br.  Pharmacopoeias.  As  V.  odorata  has  long  held  the  most  con- 
spicuous place  in  the  genus  medically  considered,  and  V.pedata  was  so  recently  offici- 
nal, we  shall  treat  of  them  together  with  the  officinal  species. 

Viola  tricolor.  Linn.  The  Heart's-Ease  Pansy  or  Johnny  Jump-up  of  the 
gardens  has  an  erect  or  ascending  angular-branched  stem.  The  leaves  are  alternate, 
oval  or  roundish,  and  the  lower  ones  cordate,  crenate,  or  entire,  provided  with  large 
lyrately  pinnatifid  stipules.  The  flowers  are  large,  on  long  peduncles,  variously 
colored,  mostly  in  purple,  blue,  and  yellow,  with  an  obtuse  spur,  and  the  variegated 
petals  shorter  or  longer  than  the  calyx ;  inodorous.  It  is  a  native  of  Europe,  culti- 
vated in  very  numerous  varieties,  and  naturalized  in  certain  portions  of  the  United 
States  (Kentucky  and  southward). 

Viola  pedata.  Willd.  Sp.  Plant,  i.  1160  ;  Curtis,  Bot.  Mag.  89.  This  is  an  in- 
digenous species,  without  stems,  glabrous,  with  three  to  five  divided,  often  pedate 
leaves.  The  flowers  are  large  and  blue,  often  more  or  less  variegated,  and  without 
beard  on  the  petals.  The  stigma  is  large,  compressed  at  the  sides,  and  nearly  beak- 
less.  The  plant  grows  in  dry  sandy  hills  and  fields  and  rocky  woods,  from  New 
England  to  Carolina,  and  flowers  in  May  and  June. 

Viola  odorata,  Willd.  Sp.  Plant,  i.  1163,  resembles  very  closely  the  common 
wild  blue  violet  of  America,  V.  cncidlata,  from  which  it  is  at  once  distinguished  by 
its  delicious  fragrance.  It  is  stemless,  with  blue  flowers,  having  the  lateral  petals 
bearded,  and  reniform  or  heart-shaped,  obtuse  and  crenate  leaves,  supported  on  long 
quadrangular  channelled  peduncles.  It  is  a  native  of  Europe,  growing  in  woods, 
hedges,  and  other  shady  places,  and  has  been  introduced  into  this  country. 

The  flowers  yield  their  odor  and  slightly  bitter  taste  to  boiling  water ;  and  their 
infusion  affords  a  very  delicate  test  for  acids  and  alkalies,  being  reddened  by  the 
former,  and  rendered  green  by  the  latter.  Their  odor  is  destroyed  by  desiccation  ; 
and  the  degree  to  which  they  retain  their  fine  color  depends  upon  the  care  used  in 
collecting  and  drying  them.  They  should  be  gathered  before  being  fully  blown,  de- 
prived of  their  calyx,  and  rapidly  dried,  either  in  a  heated  room,  or  by  exposing  them 
to  a  current  of  very  dry  air.  The  flowers  of  other  species  are  often  mingled  with 
them,  and,  if  of  the  same  color,  are  equally  useful  as  a  chemical  test. 

In  the  root,  leaves,  flowers,  and  seeds  of  Viola  odorata,  M.  Boullay  discovered 
an  alkaloid,  violine,  allied  to  emetine,  but  possessing  distinct  properties.  It  is  white, 
soluble  in  alcohol,  scarcely  soluble  in  water,  and  forms  salts  with  the  acids.  It  exists 
in  the  plant  combined  with  malic  acid,  and  may  be  obtained  by  treating  with  distilled 
water  the  alcoholic  extract  of  the  dried  root,  decomposing  by  means  of  magnesia  the 
malate  of  violine  contained  in  the  solution,  and  extracting  the  alkaloid  from  the  pre- 
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cipitated  matters  by  alcohol,  which  yields  it  on  evaporation.  To  obtain  it  entirely 
pure,  a  more  complicated  process  is  necessary.  Orfila  has  ascertained  that  it  is  exceed- 
ingly active  and  even  poisonous.  It  is  probably  contained  in  most  of  the  other  species 
of  Viola. 

Medical  Properties,  etc.,  of  the  Violets.  The  herbaceous  parts  of  different 
species  of  violet  are  mucilaginous,  emollient,  and  slightly  laxative,  and  have  been 
used  in  pectoral,  nephritic,  and  cutaneous  affections.  Much  was  formerly  thought  of 
the  Viola  tricolor,  or  pansys  as  a  remedy  in  crusta  lactea.  A  decoction  in  milk  of  a 
handful  of  the  fresh  herb  was  taken  morning  and  evening,  and  a  poultice  made  with 
the  same  decoction  was  applied  to  the  affected  part.  Cures  in  numerous  instances 
are  said  to  have  been  effected  by  this  treatment,  persevered  in  for  some  time.  Our 
own  Viola  pedata  is  considered  a  useful  expectorant  and  demulcent  in  pectoral  com- 
plaints. (^Bigelow.)  In  Europe,  a  syrup  prepared  from  the  fresh  flowers  of  Viola 
odorata  is  employed  as  an  addition  to  demulcent  drinks,  and  as  a  laxative  for  infants. 
The  seeds  were  formerly  considered  beneficial  in  gravel,  but  are  not  now  used.  The 
root,  which  has  a  bitter,  nauseous,  slightly  acrid  taste,  acts  in  the  dose  of  from  thirty 
grains  to  a  drachm  (1-95-3-9  Gm.)  as  an  emetic  and  cathartic.  It  is  probable  that 
the  same  property  is  possessed  by  the  roots  of  all  the  violets ;  as  it  is  known  to  be 
by  several  species  of  lonidium,  which  belongs  to  the  same  natural  family.  "The  ex- 
istence in  small  proportion  of  the  emetic  principle,  upon  which  the  powers  of  the 
root  probably  depend,  in  the  leaves  and  flowers,  accounts  for  the  expectorant  proper- 
ties attributed  to  these  parts  of  the  plant. 

VITELLUS.  U.  S.     Yolk  of  Egg. 

(VI-TEL'LUS.) 

"  The  yolk  of  the  egg  of  Gallus  Bankiva,  var.  domesticus.  Temminck.  ( Class., 
Aves;    Order,  GdWinas.y'  U.S. 

The  yolk  of  egg  has  been  made  officinal  because  of  its  use  in  the  glycerite  of 
yolk  of  egg.  (See  Glf/ceritum  Vitelli,  page  717.) 

XAXTHOXYLUM.  U.S.     Xanthoxylum.     IPricJcly  Ash.'] 

(XAX-THOX'T-LUM.) 

"  The  bark  of  Xanthoxylum  fraxineum,  Willdenow,  and  of  Xanthoxylum  caro- 
iinianum.  Lambert.     (A'a^  Ord.  Rutaceje,  Xanthoxyleae.)''  fj.  S. 

Toothache  Tree,  Angelica  Tree,  Suterberry;  Clavalier,  Freue  €-pineux,  Fr.;  Zahnwehholz,  G. 

Gen.  CA.  Male.  Ca/yx  five-parted.  Corolla  ooue.  Fem.^le.  Ca/yx  five-parted. 
Corolla  none.     Pistils  five.     Capsules  five,  one-seeded.     Willd.* 

Xanthoxylum  fraxineum.  Willd.  Sp.  Plant,  iv.  757  ;  Bigelow,  Am.  Med.  Bot. 
iii.  156. — X.  Americanum,  Miller ;  Torrey  and  Gray,  Fl.  of  X.  Ain.  i.  214.  The 
prickly  ash  is  a  shrub  from  five  to  ten  feet  in  height,  with  alternate  branches,  which 
are  covered  with  strong,  sharp,  scattered  prickles.  The  leaves  are  alternate  and  pin- 
nate, consisting  of  four  or  five  pairs  of  leaflets,  and  an  odd  terminal  one,  with  a  com- 
mon footstalk,  which  is  sometimes  prickly  on  the  back,  and  sometimes  unarmed.  The 
leaflets  are  nearly  ses.sile,  ovate,  acute,  slightly  serrate,  and  somewhat  downy  on  their 
under  surface.  The  flowers,  which  are  small  and  greenish,  are  disposed  in  sessile 
umbels  near  the  origin  of  the  young  shoots.  The  plant  is  polygamous  ;  some  shrubs 
bearing  both  male  and  perfect  flowers,  others  only  female.  The  number  of  stamens 
is  five,  of  the  pistils  three  or  four  in  the  perfect  flowers,  about  five  in  the  pistillate. 
Each  fruitful  flower  is  followed  by  as  many  capsules  as  it  had  germs.    These  capsules 

*  The  fruit  of  Xanthoxylum  alatum,  growing  in  Northern  India  and  China,  is  used,  under  the 
name  of  ./apcinese  pepper,  as  a  condiment  in  Japan  and  China.  It  is  in  small  roundish  capsules, 
of  which  one  or  more  stand  upon  a  peduncle,  of  a  reddish  brown  color,  and  beset  externally  with 
numerous  little  prominences,  which  appear  to  enclose  the  oil  to  which  the  fruit  owes  its  pungency. 
The  flavor  of  the  capsule  is  aromatic,  pungent,  and  agreeable.  The  seeds  are  black,  shining,  and 
destitute  of  pungency.  Dr.  Stenhouse  has  obtained  from  the  fruit  by  distillation  a  liquid  volatile 
oil,  isomeric  with  oil  of  turpentine,  which  he  calls  .xanthoxylene,  colorless,  and  of  an  extremely 
agreeable  odor;  and  a  crystalline  stearoptene,  which  separates  from  the  liquid  on  cooling.  This  he 
calls  xnnthoxyUn,  and  gives  it  the  formula  C20H24O8.  It  is  slightly  aromatic,  insoluble  in  water, 
soluble  in  alcohol  and  ether,  fusible  and  volatilizable  unchanged.  (P.J.  Tr.,  xvii.  19,  and  X.  S.  ii. 
554.) 
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are  stipitate,  oval,  punctate,  of  a  greenish  red  color,  with  two  valves,  and  one  oval 
blackish  seed.  This  species  of  Xanthoxylum  is  indigenous,  growing  in  woods  and  in 
moist  shady  iplaces  throughout  the  Northern,  Middle,  and  Western  States.  The 
flowers  appear  in  April  and  May,  before  the  foliage.  The  leaves  and  capsules  have 
an  aromatic  odor,  recalling  that  of  the  oil  of  lemons.  The  bark  is  the  officinal  portion. 
Properties.  The  bark  of  Xanthoxylum  fraxineum  is  in  quills,  from  one  or  two 
lines  to  nearly  an  inch  in  diameter,  thin,  externally  of  a  darkish  gray  color  diversified 
by  whitish  patches  and  minute  black  dots,  with  the  epidermis  in  many  pieces  marked 
by  closely  set  transverse  cracks,  internally  finely  striated  longitudinally  and  somewhat 
shining,  and,  when  derived  from  the  smaller  branches,  exhibiting  "  whitish  straight, 
two-edged  spines,  linear  at  the  base,  and  about  a  quarter  of  an  inch  (6  mm.)  long ; 
inner  surface  whitish,  smooth ;  fracture  short,  non-fibrous,  green  in  the  outer,  and 
yellowish  in  the  inner  layer."  U.  S.  The  bark  is  very  light,  brittle,  nearly  or 
quite  inodorous,  and  of  a  taste  which  is  at  first  sweetish  and  slightly  aromatic,  then  , 
bitterish,  and  ultimately  acrid.  The  acrimony  is  imparted  to  boiling  water  and 
alcohol,  which  extract  the  virtues  of  the  bark.  Its  constituents,  according  to  Dr. 
Staples,  besides  fibrous  substance,  are  volatile  oil,  a  greenish  fixed  oil,  resin,  gum, 
coloring  matter,  and  a  peculiar  crystallizable  principle  which  he  calls  xanthoxi/lin, 
but  of  which  the  properties  are  not  designated.  (Journ.  of  the  Phila.  CoU.  Pharm., 
i.  165.)  It  is  probably  identical  with  the  bitter  crystalline  principle  found  by  MM. 
Chevallier  and  Pelletan  in  the  bark  of  Xanthoxylum  Clava  Herculis,  and  named  by 
them  xanthojncrite ;  and  this  has  been  found  by  Mr.  Perrins  to  be  identical  with 
berberine ;  so  that  the  prickly  ash  is  to  be  added  to  the  list  of  medical  substances, 
already  large,  in  which  this  widely  diifused  alkaloid  is  contained.  {F.  J.  Tr.,  March, 
1863,  p.  403.)* 

*  Berberine.  This  alkaloid  appears  to  have  been  first  discoveretl,  in  1826,  in  a  species  of  Xan- 
thoxylum. by  Chevallier  and  Pelletan,  who,  from  its  color  and  taste,  named  it  xanthopirrite.  Buch- 
ner  and  Ilerberger,  in  1835,  found  it  in  Berber  is  vulgaris,  and  named  it  berberine:  but  none  of 
these  chemists  were  aware  of  its  alkaline  properties.  Indeed,  the  substance  obtained  by  them,  at 
least  the  berberine  of  Buohner,  must  have  been  a  native  salt  of  the  proper  alkaloid,  which  was  not, 
therefore,  procured  in  a  pure  state.  Subsequently  Fleitmann  demonstrated  its  basic  character,  and 
published  an  account  of  several  of  its  salts.  It  is  not  confined  to  the  barberry,  but  has  been  found, 
by  various  chemists,  in  several  other  plants,  particularly  those  combining  bitterness  and  a  yellow 
color,  as  in  various  products  of  Cocnalus  palmatiti,  Hi/drastis  Canadensis,  Xnnthorriza  apiifolin, 
Coptis  Teeta,  Xanthoxylam  Clava  Herculis,  Goscintitm  fenestrntum,  and  others  belonging  to  the 
natural  families  of  Berberacese,  Menispermaceae,  and  Ranunculaceae.  Indeed,  few  if  any  of  tho 
known  Alkaloids  are  so  widely  diffused  as  this  appears  to  be  in  the  vegetable  kingdom.  A  list  of 
all  the  plants  from  which  it  has  been  obtained  is  contained  in  A.  J.  P.  (Sept.  186:5,  p.  456). 

Berberine  may  be  obtained  most  readily  from  its  sulphate.  Prof.  Procter  has  given  the  follow- 
ing process  for  preparing  it,  based  upon  a  suggestion  of  Mr.  Merrill,  of  Cincinnati.  The  coarsely 
powdered  root  is  to  be  exhausted  by  repeated  decoction  with  boiling  water,  and  the  mixed  liquids, 
after  filtration,  are  to  be  evaporated  to  a  soft  extract.  This  is  to  be  digested  several  times  with 
stronger  alcohol,  in  the  proportion  of  a  pint  to  half  a  pound  of  the  root,  until  exhausted,  one-fourth 
of  its  bulk  of  water  is  to  be  added  to  the  tincture,  and  five-sixths  of  the  alcohol  to  be  distilled  off. 
To  the  residue,  while  still  hot,  sulphuric  acid  is  to  be  added  in  excess,  and  the  liquid  allowed  to 
cool.  The  sulphate  of  berberine  is  deposited  in  crystals,  and,  having  been  purified  by  recrystalliza- 
tion,  is  to  be  decomposed  by  the  addition,  in  excess,  to  its  solution  in  boiling  water,  of  freshly  pre- 
cipitated protoxide  of  lead,  the  solution  being  kept  hot  until  the  decomposition  is  completed.  This 
may  be  known  by  the  absence  of  a  precipitate  when  acetate  of  lead  is  added  to  a  drop  of  the  clear 
liquid.  The  liquid  is  then  to  be  filtered,  and  set  aside  to  crystallize.  Thus  obtained,  berberine  is 
in  the  form  of  a  yellow  powder,  which,  under  the  microscope,  appears  to  consist  of  groups  of  minute, 
acicular  crystals.  It  has  a  bitter  taste,  is  soluble  in  about  100  parts  of  cold  water,  still  less  soluble 
in  cold  alcohol,  freely  soluble  in  both  these  liquids  when  hot,  and  insoluble  in  ether.  It  forms  salts 
of  difficult  solubility  with  hydrochloric  and  sulphuric  acids,  and  is  distinguished  by  being  copiously 
precipitated  by  the  former  acid  from  its  cold  watery  solution  in  the  form  of  crystals  of  the  hydro- 
chlorate.  It  is  freely  dissolved  by  acetic  acid,  which  forms  with  it  a  readily  soluble  salt.  (A.  J.  P., 
Jan.  1864,  p.  10.)  Its  formula  is,  according  to  Fleitmann,  C42H4oN20n.  but,  on  the  more  recent 
authority  of  Perrins,  C20H17NO4.  (P.  ./.  Tr.,  April,  1863,  p.  464.)  HIasiwetz  (Ann.  Ch.  Phmni., 
115,  p.  45)  also  confirms  this  formula,  which  may  therefore  be  assumed  as  correct.  The  hydrn- 
chlorute  of  berberine,  which  is  the  salt  that  has  attracted  most  notice,  may  be  readily  obtained  by 
using  hydrochloric  instead  of  sulphuric  acid  in  the  above  process,  and  purifying  the  precipitate  by 
solution  in  hot  alcohol,  and  subsequent  refrigeration.  It  is  in  fine  acicular  crystals,  of  a  bright 
yellow  color,  and  intensely  bitter  taste,  very  slightly  soluble  in  cold  water,  to  which,  however,  it 
imparts  a  deep  yellow  color,  slightly  soluble  also  in  cold  alcohol,  but  dissolved  in  large  proportion 
by  both  liquids  when  hot.  By  concentrated  nitric  acid  both  this  salt  and  its  base  are  decomposed, 
with  the  production  of  a  dark  red  color,  and  the  escape  of  nitrous  fumes.  A  process  for  Hiipoplins- 
phite  nf  Berberine,  by  Prof.  J.  U.  Lloyd,  may  be  found  in  A.  J.  P.,  July,  1877.  Parsons  {X.  li., 
1879,  p.  109)  analyzed  Phosphate  of  Berberine,  and  believes  the  formula  to  be  C2oHi7N04,2Il3P04. 
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"  The  bark  of  Xanthoxylum  Carolintamim  resembles  the  preceding,  but  is  about 
ono-twelfth  of  an  inch  (2  mm.)  thick,  and  is  marked  by  many  conical,  corky  projec- 
tions, sometimes  four-fitihs  of  an  inch  (2  cm.)  high,  and  by  stout,  brown  spines, 
rising  from  a  corky  base."    U.  S. 

Aralia  spinosa,  or  angelica  tree,  which  grows  in  the  Southern  States,  is  occasion- 
ally confounded  with  A",  fraxineinn,  in  consequence  partly  of  being  sometimes  called, 
like  the  latter,  prickly  ash.  Its  bark  is  nearly  smooth  externally,  is  beset  with  slender 
prickles  in  transverse  rows,  and  has  a  taste  different,  from  that  of  X.  /raxineum. 

Medical  Properties  and  Uses.  Xanthoxylum  is  stimulant,  producing,  when  swal- 
lowed, a  sense  of  heat  in  the  stomach,  with  more  or  less  general  arterial  excitement, 
and  a  tendency  to  diaphoresis.  It  is  thought  to  resemble  mezereum  and  guaiac  in  its 
remedial  action,  and  is  given  in  the  same  complaints.  As  a  remedy  in  chronic 
rheumatism,  it  enjoys  some  reputation  in  this  country.  The  dose  of  the  powder 
is  from  ten  grains  to  half  a  drachm  (0-65-1 -95  Gm.),  to  be  repeated  three  or  four 
times  a  day,  A  decoction,  prepared  by  boiling  an  ounce  in  three  pints  of  water 
down  to  a  quart,  may  be  given  in  the  quantity  of  a  pint  (472  C.c),  in  divided 
doses,  during  the  twenty-four  hours.  The  powder  has  sometimes  been  employed  as 
a  topical  irritant ;  and  the  bark,  used  as  a  masticatory,  is  a  popular  remedy  for  tooth- 
ache, and  has  been  recommended  in  palsy  of  the  tongue. 

Off.  Prep.  Extractum  Xanthoxyli  Fluidum,  V.  S. 

ZIXCUM.  U.  S.,  Br.     Zinc. 

Zn;64*9.  (Zlx'CUM.)  Zn;  32-45. 

'•  Metallic  Zinc,  in  the  form  of  thin  sheets,  or  irregular,  granulated  pieces."  U.  S. 
"  Zinc  of  commerce."  £r. 

Speltrum:  Speltre:  Zinc,  Fr.;  Zink,  G.,-  Zinco,  It.,  Sp. 

Zinc  occurs  native  in  two  principal  states ;  as  a  sulphide,  called  blende,  and  as  a  car- 
bonate and  silicate,  to  which  the  name  of  calamine  is  applied  indiscriminately.  In 
this  country  there  are  two  additional  ores  that  are  worked  for  zinc.  They  both  occur 
at  Franklin  and  Mine  Hill,  New  Jersey,  and  are  characteristic  of  those  localities. 
They  are  the  native  oxide,  called  red  oxide  or  zincife,  and  a  mixture  of  zinc  oxide  with 
oxide  of  manganese  and  iron,  known  as /rankliniie.  Zinc  has  been  detected,  in  the 
vegetable  kingdom,  in  a  peculiar  violet,  Viola  calamina,  growing  ou  the  calamine  hills 
of  Rhenish  Prussia.  It  is  largely  produced  in  Germany  and  this  country,  the  chief 
American  localities  being  the  New  Jersey  localities  before  mentioned,  Lehigh  Co., 
Pennsylvania,  Virginia,  and  Wisconsin.  The  metal  is  extracted  generally  from  cal- 
amine. This  is  roasted  and  mixed  with  charcoal  powder,  and  the  mixture  heated  in 
iron  cylinders  placed  horizontally  over  a  furnace.  When  the  reduction  of  the  zinc 
commences,  iron  receivers  are  adapted  to  the  opening  of  the  cylinder  to  condense  the 
volatilized  metal.  The  metal  is  then  melted  and  run  into  moulds,  and  forms  speltre, 
or  the  zinc  of  commerce.  In  this  state  it  contains  iron,  and  traces  of  lead,  cadmium, 
arsenic,  copper,  sulphur,  and  charcoal.  To  purify  it  from  these  substances,  it  must 
be  subjected  to  a  second  distillation  in  a  crucible,  furnished  with  a  tube  passing 
through  its  bottom,  and  open  at  both  ends ;  its  upper  extremity  reaching  a  little 
more  than  half-way  up  the  interior  of  the  crucible,  and  its  lower  end  terminating 
above  a  vessel  of  water.  The  impure  zinc  being  placed  in  the  crucible,  the  cover 
luted  on,  and  the  fire  applied,  the  pure  zinc  is  volatilized,  and,  passing  down  the 
tube  by  a  descending  distillation,  condenses  in  the  water  below.  In  the  arts,  zinc  is 
purified  suflSciently  for  commercial  purposes  without  volatilization. 

The  Lehigh  Zinc  Company,  at  Bethlehem,  Pa.,  furnishes  at  the  present  time 
about  one-half  of  the  annual  consumption  of  the  country.  The  capacity  of  these 
works  in  1880  was  as  follows:  For  oxide  of  zinc,  3000  tons  per  year;  for  metallic 
zinc.  3G00  tons  per  year;  for  .sheet  zinc,  3000  casks,  or  1800  tons. 

Properties.  Zinc  has  a  bluish  white  color,  a  peculiar  taste,  and  a  perceptible 
smell  when  rubbed.  Its  texture  is  laminated,  and  its  fracture  crystalline.  Its  mal- 
leability and  ductility  are  not  very  great.  When  perfectly  pure,  it  may  be  reduced 
to  thin  leaves  at  ordinary  temperatures;  but  the  zinc  of  commerce  requires  to  be 
heated  to  a  temperature  between  100°  C  and  148-8°  C  (21-''  F-  and  300°  F.) 
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to  render  it  suflBciently  malleable  to  be  rolled  into  sheets.  The  softness  of  zinc  is 
peculiar,  as  is  shown  by  the  circumstance  that  it  clogs  the  file  when  the  attempt  is 
made  to  reduce  it  to  filings  ;  and  hence  to  have  it  in  the  divided  form  it  is  necessary 
to  melt  it,  and  triturate  it  at  the  moment  of  solidification.  Subjected  to  heat  it  fuses 
at  398°  C.  (773°  F.).  According  to  Dr.  A.  von  Kiemsdyk,  it  volatilizes  to  some 
extent  before  fusion  at  a  temperature  of  2683°  C.  (515°  F.).  {A.  J.  R,  1869,  p. 
424.)  At  full  redness  it  boils,  and  in  close  vessels  may  be  distilled  over ;  but  in 
open  vessels  it  takes  fire,  and  burns  with  a  dazzling  white  flame,  giving  oflf  dense 
white  fumes.  It  dissolves  in  most  of  the  acids  with  disengagement  of  hydrogen, 
and  precipitates  all  the  metals  either  in  the  metallic  state,  or  in  that  of  oxide.  It 
forms  but  one  oxide  (a  monoxide)  and  but  one  sulphide.  The  monoxide  is  officinal, 
and  will  be  described  under  another  head.   (See  Zinci  Oxidum.) 

The  officinal  zinc  is  described  as  "  a  bluish  white  metal,  having  the  sp.  gr.  6  9. 
When  treated  with  warm,  diluted  sulphuric  acid,  it  is  almost  completely  dissolved 
to  a  colorless  liquid  which  yields  a  white  precipitate  with  test-solution  of  ferrocy  • 
anide  of  potassium  or  of  sulphide  of  ammonium.  If  the  gas  which  is  given  oif 
during  the  solution  be  made  to  come  in  contact  with  paper  wet  with  test-solution  of 
nitrate  of  silver,  no  brown  or  black  stain  should  be  produced  on  the  paper  (absence 
of  arsenic).  On  adding  water  of  ammonia  to  a  colorless  solution  of  the  metal  in 
diluted  sulphuric  acid,  a  white  precipitate  is  produced  which  should  be  soluble  in 
an  excess  of  water  of  ammonia,  yielding  a  colorless  liquid  (absence  of  more  than 
traces  of  lead,  iron,  and  copper)."  U.  S. 

Zinc  of  good  quality  dissolves  in  dilute  sulphuric  acid,  with  the  exception  of  a 
scanty  grayish  black  residue.  If  absolutely  pure,  it  would  be  wholly  dissolved.  The 
solution  is  colqrless,  and  yields  white  precipitates  with  ferrocyanide  of  potassium  and 
ammonium  sulphydrate.  Ammonia  throws  down  from  this  solution  a  white  precipi- 
tate, which  is  wholly  dissolved  when  the  alkali  is  added  in  excess. 

Zinc  is  extensively  employed  in  the  arts.  It  is  the  best  metal  that  can  be  used, 
in  conjunction  with  copper  or  carbon,  for  galvanic  combinations.  Its  solution  ia 
dilute  sulphuric  acid  furnishes  the  readiest  method  for  obtaining  hydrogen.  With 
copper  it  forms  brass,  and,  in  the  form  of  sheet  zinc,  it  is  employed  to  cover  the 
roofs  of  houses,  and  for  other  purposes.  It  is  also  applied  to  the  covering  of  iron, 
to  protect  it  from  oxidation,  in  the  same  manner  as  tin,  forming  what  is  known  com- 
mercially as  galvanized  iron.  It  should,  however,  never  be  used  for  culinary  ves- 
sels, as  it  is  soluble  in  the  weakest  acids.  Zinc  and  its  oxide  are  dissolved  to  a  cer- 
tain extent  by  water  containing  common  salt ;  a  double  chloride  of  zinc  and  sodium 
being  produced  in  solution.  (Journ.  de  Pharm.,  Nov.  1867,  p.  397.) 

The  compounds  of  zinc  are  poisonous,  but  not  to  the  same  extent  as  those  of  lead. 
The  oxide  of  zinc,  used  in  painting  as  a  substitute  for  white  lead,  is  said  to  be  capable 
of  producing  a  colic,  resembling  that  caused  by  lead,  and  called  zinc  colic.  It  attacks 
workmen  exposed  to  the  dust  of  the  oxide  while  engaged  in  packing  it  in  barrels,  and 
yields  to  the  remedies  appropriate  to  the  treatment  of  lead  colic.  (See  Chem.  Gaz., 
Sept.  16,  1850.)     This  statement,  however,  is,  to  say  the  least,  very  questiojiable. 

Pharmaceutical  Uses.  Zinc  is  never  used  as  a  medicine  in  the  metallic  state,  but 
is  employed  in  this  state  to  prepare  Sulphate  and  Chloride  of  Zinc,  and  the  Reduced 
Iron  of  the  Br.  Pharmacopoeia.  In  combination  it  forms  a  number  of  important 
preparations,  a  list  of  which,  with  their  synonymes,  is  subjoined.* 

*  Nitrate  of  Zinc  is  sometimes  used  as  a  caustic  either  in  the  form  of  paste  or  in  pencils.  M. 
Lefort  prepares  it  by  dissolving  commercial  zinc  with  heat  in  equal  volumesof  nitric  acid  and  water, 
maintaining  an  excess  of  zinc,  and  concentrating  until  a  slight  basic  precipitate  is  formed,  which 
carries  down  any  iron  present.  Boiling  water  is  then  added,  and,  when  cool,  the  solution  is  filtered, 
and  evaporated  at  a  gentle  heat  until  slight  ebullition  takes  place;  if  then  left  to  cool,  it  forms  a 
cake,  which  should  be  broken  up  and  drained  in  a  glass  funnel.  Of  the  nitrate  of  zinc  so  prepared, 
100  grammes  are  dissolved  in  50  grammes  of  water,  and  afterwards  incorporated  with  50  grammes 
of  wheaten  flour.  This  forms  a  homogeneous  paste,  which  remains  soft,  spreads  easily  over  sur- 
faces without  afterwards  contracting,  and  does  not  spread  at  the  edges  through  absorption  of  moist- 
ure. When  made  into  cylinders,  it  should  not  be  dried  by  heat,  as  it  slightly  decomposes  and 
becomes  yellow  and  friable;  it  may  be  kept  dry  by  placing  it  in  a  tin  box  with  some  pieces  of 
quicklime,  but  not  in  contact  with  them.  (London  Medical  Record,  June  18,  1873  ;  A.  J.  P.,  Dec. 
1873.)  Dr.  Chas.  Rice  prepares  pencils  by  pouring  fused  nitrate  of  zinc  into  paper  cylinders,  which 
are  made  by  rolling  paper  around  a  lead-pencil  and  sealing  with  wax.  (See  N.  R.,  1876,  p.  44.) 


PAET  I.  Zincum. — Zincum  Granulatum. — Zinci  Acetas.  1543 

Zinc  is  employed  medicinally, 
I.  In  the  metallic  state. 

Zincum  Granulatum,  Br. —  Granulated  Zinc. 
11.  Oxidized. 

Zinci  Oxidum,  U.  S.,  Br. —  Oxide  of  Zinc. 

Unguentum  Zinci  Oxidi,  U.S.)  Unguentum  Zinci,  Br. —  Ointment  of 
Oxide  of  Zinc. 

III.  Combined  with  chlorine. 

Zinci  Chloridum,  U.  S.,  Br. —  Chloride  of  Zinc. 

Liquor  Zinci  Chloridi,  Br. — Solution  of  Chloride  of  Zinc. 

IV.  Combined  with  Phosphorus. 

Zinci  Phosphidum,  U.  S. — Phosphide  of  Zinc. 
V.  Oxidized  and  combined  with  acids. 

Zinci  Acetas,  U.  S.,  Br. — Acetate  of  Zinc. 

Zinci  Carbonas  Praecipitatua,  U.  S.;  Zinci  Carbonas,  Br. — Precipitated  Car- 
bonate of  Zinc. 
Zinci  Sulphas,  U.  S.,  Br. — Sulphate  of  Zinc.    White  Vitriol. 
Zinci  Valerianas,  U.  S.,  Br. —  Valerianate  of  Zinc. 

ZINCUM  GRANULATUM.  Br.     Granulated  Zinc. 

(ZIN'CUM  GKA>--r-LA'TCM.) 

"  Take  of  Zinc  of  commerce  one  pound.  Fuse  it  in  an  earthen  crucible,  heated 
to  a  sufficient  but  not  excessive  degree  in  a  suitable  fire,  and  pour  the  fluid  metal  in 
a  thin  stream  into  a  vessel  containing  two  gallons  of  cold  water.  Remove  the  Gran- 
ulated Zinc  from  the  water  and  dry  it."  Br. 

Off.  Prep.  Liquor  Zinci  Chloridi,  Br.;  Zinci  Chloridum,  Br.;  Zinci  Sulphas,  Br. 

ZINCI  ACETAS.  U.  S.,  Br.     Acetate  of  Zinc. 

Zn  (Ci  H3  02)2.  3H2O  ;  236«9.   (ZIN'ci  A-CE'tXs.)  ZnO,  C*  H3  O3.  3H0;  118-45. 

"  Acetate  of  Zinc  should  be  kept  in  well-stopped  bottles."  C  S. 

Zinci  Aceticum,  P.G.;  Acetas  Zincicus;  Acetate  de  Zinc,  Fr.;  Essigsaures  Zinkoxyd,  G. 

*'  Take  of  Carbonate  of  Zinc  two  ounces  [avoirdupois]  ;  Acetic  Acid  fee  fluid- 
ounces  or  a  sufficiency ;  Distilled  Water  six  fluidounces.  Add  the  Carbonate  of 
Zinc  in  successive  portions  to  three  [fluid]ounces  of  the  Acetic  Acid,  previously 
mixed  with  the  Water  in  a  flask ;  heat  gently,  add  by  degrees  the  remainder  of  the 
Acid  till  the  carbonate  is  dissolved ;  boil  for  a  ievi  minutes,  filter  while  hot,  and  set 
it  aside  for  two  days  to  crystallize.  Decant  the  mother-liquor ;  evaporate  to  one- 
half,  and  again  set  it  aside  for  two  days  to  crystallize.  Place  the  crystals  in  a  funnel 
to  drain,  then  spread  them  on  filtering  paper  on  a  porous  tile,  and  dry  them  by  ex- 
posure to  the  air  at  ordinary  temperatures."  Br. 

In  the  U.  S.  process  of  1870*  the  oxide  of  zinc  is  acted  upon  directly  by  the  acetic 
acid.  Formerly  the  salt  was  prepared  by  precipitating  acetate  of  lead  with  zinc. 
The  crystals  of  acetate  of  zinc,  as  thus  obtained,  were  apt  to  be  colored  with  iron. 
Should  this  be  the  case,  a  boiling  solution  of  them  in  distilled  water  is  to  be  treated 
by  the  addition  of  successive  portions  of  precipitated  carbonate  of  zinc,  until  a  small 
quantity  of  the  liquid,  being  filtered,  passes  colorless.  The  zinc  of  the  carbonate 
of  zinc  precipitates  the  iron,  and  takes  its  place  in  the  solution ;  and  the  iron  is 
known  to  be  all  removed,  when  a  portion  of  the  solution  is  found,  upon  trial,  to  filter 
colorless.  This  mode  of  purifying  the  acetate  of  zinc  from  iron  was  suggested  by 
Professor  Procter,  and  was  adopted  in  the  U.  S.  Pharmacopoeia  of  1850,  in  place  of 
the  mode  by  means  of  a  solution  of  chlorinated  lime,  which  he  found  to  separate  the 

*  Take  of  Commercial  Oxide  of  Zinc  Uco  trot/ouncea ;  Acetic  Acid  eight  fluidouncet  and  a  half; 
Distilled  Water  Jtce  fluidounces.  Mix  the  Acid  and  Water,  and  digest  the  Oxide  of  Zinc  in  the 
mixture  for  half  an  hour,  then  heat  to  the  boiling  point,  filter  while  hot,  and  set  aside  to  crystal- 
lize. Drain  the  crystals  in  a  funnel,  and  dry  them  upon  bibulous  paper.  An  additional  quantity 
of  crystals  may  be  obtained  by  evaporating  the  mother-li(juor  to  one-half,  slightly  acidulating  with 
acetic  acid,  and  crystallizing."  U.  S.  1870. 
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iron  imperfectly.  The  necessary  carbonate  of  zinc  may  be  obtained  extemporane- 
ously, by  converting  one-thirtieth  of  the  colored  solution  of  the  acetate  into  carbon- 
ate by  precipitating  it  with  carbonate  of  potassium  in  slight  excess,  as  originally  pro- 
posed by  Prof.  Procter.  The  precipitated  carbonate,  first  washed  from  acetate  of 
potassium,  is  added  in  the  state  of  magma  to  the  colored  solution,  boiling  hot. 
During  the  evaporation  of  the  solution  of  the  acetate  of  zinc,  a  small  portion  of  the 
acetic  acid  is  lost ;  and  hence  the  necessity  of  acidulating  with  a  few  drops  of  acetic 
acid  before  crystallizing.  In  the  British  process,  there  is  simply  a  decomposition  of 
the  carbonate  of  zinc  by  acetic  acid,  with  the  formation  of  acetate  of  zinc  in  solution, 
and  the  escape  of  carbonic  acid.  Though  not  economical,  these  processes  have  the 
recommendation  of  being  easily  performed,  and  of  yielding  a  pure  product.  In 
relation  to  the  acetate  of  zinc,  see  a  paper  by  Mr.  Ambrose  Smith,  A.  J.  P.  (vii.  14). 

Properties.  Acetate  of  zinc  is  in  "  soft,  white,  micaceous  or  pearly,  six-sided 
tablets  or  scales,  somewhat  efflorescent  in  dry  air,  having  a  faintly  acetous  odor,  a 
sharp,  metallic  taste,  and  a  slightly  acid  reaction.  Soluble  in  3  parts  of  water,  and 
in  30  parts  of  alcohol  at  15°  C.  (59°  F.);  in  1-5  part  of  boiling  water,  and  in  3 
parts  of  boiling  alcohol.  When  strongly  heated,  the  salt  melts,  and  at  a  higher 
temperature,  it  is  decomposed  with  evolution  of  acetous  vapors,  a  residue  of  oxide 
of  zinc  being  finally  left.  The  aqueous  solution  of  the  salt  yields  a  white  precipi- 
tate with  test-solution  of  ferrocyanide  of  potassium  or  of  sulphide  of  ammonium. 
On  heating  the  salt  with  sulphuric  acid,  acetous  vapors  are  evolved.  The  aqueous 
solution,  acidulated  with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate 
with  hydrosulphuric  acid  (abs.  of  lead,  copper).  On  adding  test-solution  of  car- 
bonate of  ammonium  to  the  aqueous  solution,  a  white  precipitate  is  produced  which 
should  be  wholly  soluble  in  an  excess  of  the  reagent  (abs.  of  iron,  aluminium,  and 
most  of  the  alkaline  earths).  On  completely  precipitating  the  zinc  from  this  alkaline 
solution  by  sulphide  of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on 
evaporation  and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths)."  U.  S. 

Although  the  Pharmacopoeia  has  adopted  the  formula  giving  to  acetate  of  zinc 
three  molecules  of  water,  Dibbit  states  that  it  contains  but  two  molecules.  Franchi- 
mont  has  confirmed  this,  and  proved  that  both  of  these  two  molecules  are  lost  at  the 
temperature  of  100°  C.  (212°  F.).  (Ber.  d.  Deutsch.  Chem.  Ges.,  1879,  p.  11;  A. 
J.  P.,  May,  1879.)  The  precipitate  thrown  down  by  ammonia  from  the  pure  salt 
is  entirely  redissolved  by  an  excess  of  the  precipitant ;  but,  if  ferric  oxide  be  present, 
it  will  be  left  undissolved.  Acetate  of  zinc  is  decomposed  by  the  mineral  acids,  with 
the  escape  of  acetous  vapors. 

Medical  Properties.  Acetate  of  zinc  is  used  almost  exclusively  as  a  local  rem- 
edy. It  is  employed  principally  as  an  astringent  collyrium  in  ophthalmia,  and  as  an 
injection  in  gonorrhoea,  after  the  acute  stage  in  these  affections  has  passed.  The 
strength  of  the  solution,  usually  prescribed,  is  one  or  two  grains  to  a  fluidounce 
(0-065-0-13  Gm.  to  30  C.c.)  of  distilled  water. 

ZINCI  BROMIDUM.  U.  S.     Bromide  of  Zinc. 

ZnBr2;  224«5.  (ZIN'Ci  BRO'MI-dOm.)  ZnBr;  112-25. 

Bromure  de  Zinc.  Fr.;  Bromzink,  G. 

"  Bromide  of  Zinc  should  be  kept  in  small,  glass-stoppered  vials."  IT.  S. 

This  is  a  new  officinal  salt  of  ziuc.  It  may  be  made  either  by  the  direct  com- 
bination of  zinc  and  bromine,  or  by  dissolving  zinc  in  a  solution  of  hydrobromic 
acid.  Mr.  L.  Lyons  proposes  to  make  this  salt  by  dissolving  100  grains  of  potas- 
sium bromide  and  240  grains  of  crystallized  sulphate  of  zinc,  each,  in  the  smallest 
quantity  of  hot  water,  and  mixing  while  hot.  When  the  mixture  has  cooled,  twice 
its  bulk  of  alcohol  is  added,  and  the  whole  filtered  through  asbestos  to  separate  the 
sulphate  of  potassirm.     The  filtrate  is  then  evaporated  to  dryness. 

Properties.  It  is  officinally  described  as  "  a  white,  or  nearly  white,  granular 
powder,  very  deliquescent,  odorless,  having  a  sharp,  saline  and  metallic  taste,  and  a 
neutral  reaction.  Very  soluble  in  water  and  in  alcohol.  When  strongly  heated,  it 
fuses,  and,  at  a  higher  temperature,  it  is  volatilized  with  partial  decomposition.    The 
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aqueous  solution  of  the  salt  yields  a  white  precipitate  with  test-solution  of  forro- 
cyuuide  of  potassium  or  of  sulphide  of  ammonium.  On  adding  some  disulphide 
of  carbon  to  the  aqueous  solution,  then  chlorine  water,  drop  by  drop,  and  agitating, 
the  disulphide  will  separate  with  a  yellow  to  brownish  red  color,  free  from  violet  tint. 
When  acidulated  with  hydrochloric  acid,  the  aqueous  solution  should  yield  no  dark- 
colored  precipitate  with  hydrosulphuric  acid  (abs.  of  lead,  copper).  On  adding  test- 
solution  of  carbonate  of  ammonium  to  the  aqueous  solution,  a  white  precipitate  is 
produced  which  should  be  wholly  soluble  in  an  excess  of  the  reagent  (abs.  of  iron, 
aluminium,  and  most  of  the  alkaline  earths).  On  completely  precipitating  the  zinc 
from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate  should  leave  no 
fixed  residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies  or  of  alkaline 
earths).  1  Gm:  of  the  dry  salt,  when  completely  precipitated  by  nitrate  of  silver, 
yields  167  Gm.  of  dry  bromide  of  silver."  U.  S. 

Medical  Properties.  The  medical  properties  of  the  bromide  of  zinc  are  not 
certainly  known.  It  is  capable  in  excessive  doses  of  acting  as  an  irritant  poison. 
It  has  been  commended  in  epilepsy,  but  its  value  is  very  problematical.  Dr.  Wil- 
liam A.  Hammond  uses  a  Syrup  of  Bromide  of  Zinc,  made  by  dissolving  480  grains 
of  bromide  of  zinc  in  4  fluidounces  of  syrup,  giving  ten  drops  three  times  a  day,  and 
increasing  the  dose  to  forty  drops. 

ZIXCI  CARBON  AS  PR^CIPITATUS.  U.S.    Precipitated  Carbonate 

of  Zinc. 

(ZIX'CI  CAB-BO'XiS  PK^-CIP-T-TA'TrS.) 
(ZnCOs);.  3Zn  (HO)2;  546;5.  2ZnO,  CO2.  3ZnO,  HO;  273-25. 

Zinci  Carbonas,  Dr.;  Zinci  Carbonas  Precipitata,  U.  S.  1S70  ;  Carbonate  of  Zinc ;  Zincum  Car- 
bonicum,  Carbonas  Zincicus ;  Carbonate  de  Zinc,  Fr.;  Kohlensaures  Zinkoxyd,  G. 

"  Take  of  Sulphate  of  Zinc  ten  ounces  [avoirdupois]  ;  Carbonate  of  Soda  ten 
ounces  and  a  half  [avoird.]  ;  Boiling  Distilled  Water  a  sufficiency.  Dissolve  the 
Carbonate  of  Soda  with  a  pint  [Imperial  measure]  of  the  Water  in  a  capacious  por- 
celain vessel,  and  pour  into  it  the  Sulphate  of  Zinc  also  dissolved  in  a  pint  [Imp. 
meas.]  of  the  Water,  stirring  diligently.  Boil  for  fifteen  minutes  after  effervescence 
has  ceased  ;  and  let  the  precipitate  subside.  Decant  the  supernatant  liquor,  pour  on 
the  precipitate  three  pints  of  boiling  Distilled  Water,  agitating  briskly  ;  let  the  pre- 
cipitate again  subside  ;  and  repeat  the  process  of  effusion  of  hot  Distilled  Water  and 
subsidence,  till  the  washings  are  no  longer  precipitated  by  chloride  of  barium.  Col- 
lect the  precipitate  on  calico,  let  it  drain,  and  dry  it  with  a  gentle  heat."  Br. 

Calamina,  U.  S.  18.50,  was  dropped  from  the  U.  S.  Pharmacopoeia  in  1860  on 
account  of  its  impurities,  and  in  the  last  revision  the  formula  for  its  substitute  was 
also  omitted.  In  the  U.  S.  formula  of  1870*  a  double  decomposition  takes  place 
between  the  salts  employed,  resulting  in  the  formation  of  sulphate  of  sodium  in 
solution,  and  basic  carbonate  of  zinc  which  precipitated.  Carbonate  of  sodium  is 
preferable  to  carbonate  of  potassium  for  decomposing  the  sulphate  ;  since  the  former 
gives  rise  to  sulphate  of  sodium,  which  is  more  easily  washed  away  than  sulphate 
of  potassium  derived  from  the  latter.  Boiling  water  is  properly  used  in  the  process, 
in  order  to  obtain  a  pulverulent  precipitate,  which  is  readily  washed.  If  cold  solu- 
tions are  used,  a  gelatinous  precipitate  is  formed,  which  is  washed  with  difficulty. 
When  a  solution  of  zinc  sulphate  is  precipitated  by  an  excess  of  acid  potassium  car- 
bonate, a  normal  carbonate  of  zinc  is  obtained.  With  normal  sodium  carbonate, 
on  the  other  hand,  taken  as  a  precipitant,  a  basic  salt  results.  The  present  British 
formula  is  essentially  that  of  the  U.  S.  P.  1870,  having  superseded  the  Dublin  process, 
in  which  the  reacting  salts  were  chloride  of  zinc  and  carbonate  of  sodium. 

Properties.  It  is  officinally  described  as  "  a  white,  impalpable  powder,  perma- 
nent in  the  air,  odorless  and  tasteless,  insoluble  in  water  or  alcohol,  but  soluble 

*  "  Take  of  Sulphate  of  Zinc,  Carbonate  of  .Sodium,  each,  ttalce  troynunc.g  ;  Water  eight  pints. 
Dissolve  the  salts  separately,  with  the  aid  of  heat,  each  in  four  pints  of  the  Water.  Then  mix  the 
Bolutions,  and,  having  stirred  the  mixture,  set  it  by  that  the  powder  may  subside.  Lastly,  having 
poured  off  the  supernatant  liquid,  wash  the  precipitate  with  hot  water  until  the  washings  are  nearly 
tasteless,  and  dry  it  with  a  gentle  heat."  U.  i'.  1870. 
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in  acids  with  copious  effervescence.  When  strongly  heated,  the  salt  loses  water 
and  carbonic  acid  gas,  and  leaves  a  residue  of  oxide  of  zinc.  On  dissolving  the  salt 
to  saturation  in  diluted  sulphuric  acid,  a  portion  of  the  filtrate,  when  mixed  with 
test-solution  of  ferrocyanide  of  potassium  or  of  sulphide  of  ammonium,  yields  a 
white  precipitate.  Another  portion  of  this  filtrate,  acidulated  with  hydrochloric 
acid,  should  not  yield  a  dark-colored  precipitate  with  hydrosulphuric  acid  (abs.  of 
lead,  copper).  Another  portion,  mixed  with  test-solution  of  carbonate  of  ammonium, 
yields  a  white  precipitate  which  should  be  wholly  soluble  in  an  excess  of  the  reagent 
(abs.  of  iron,  aluminium,  and  most  of  the  alkaline  earths).  On  completely  precipi- 
tating the  zinc  from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate 
should  not  leave  more  than  a  trifling,  fixed  residue  on  evaporation  and  gentle  ignition 
(limit  of  salts  of  alkalies  or  of  alkaline  earths)."  U.  S.  If  adulterated  with  chalk  it 
will  be  only  partly  soluble  in  this  acid.  Precipitated  carbonate  of  zinc  is  often  sold 
under  the  incorrect  name  of  flowers  of  zinc,  a  name  which  properly  belongs  only 
to  the  oxide,  as  obtained  by  combustion.  When  obtained  from  solutions  of  sul- 
phate of  zinc  and  carbonate  of  sodium,  it  has  a  variable  composition,  as  different 
hydrated  basic  carbonates  are  formed,  according  to  the  temperature  used,  etc.;  the 
higher  the  temperature  and  the  larger  the  quantity  of  water  used,  the  more  basic  the 
carbonate  becomes.  According  to  the  Br.  Pharmacopoeia,  it  consists,  as  thus  prepared, 
of  one  mol.  of  carbonate  and  two  mols.  of  oxide  of  zinc,  with  three  mols.  of  water 
(ZnCOj  +  2ZnO  +  3H,0).  The  basic  character  of  the  salt  officinal  in  U.  S.  P. 
1870  is  explained  by  the  fact  that  effervescence  of  carbonic  acid  takes  place  on 
mixing  the  solutions.  It  is  employed  for  the  same  purposes  as  prepared  calamine, 
and  is  gradually  superseding  the  spurious  article  usually  sold  under  that  name.  The 
U.  S.  P.  1870  ordered  a  cerate  made  from  it  as  a  substitute  for  calamine  cerate. 
Off.  Prep.  Zinci  Acetas,  Br. 

ZINCI   CHLORIDUM.  C/:  ^.,  5r.     Chloride  of  Zinc.     Butter  of  Zinc. 

ZnCh;  135*7.  (ZIN'Ci  CHLO'RI-DUM.)  ZnCl;  67-85. 

"  Chloride  of  Zinc  should  be  kept  in  small,  glass-stoppered  vials."    U.  S. 

Zinc  Butter;  Zincum  Chloratum,  P.G.;  Chloruretum Zincicum ;  Chlorure  de  Zinc,  Fr.;  Chlor- 
link,  G. 

"  Take  of  Granulated  Zinc  sixteen  ounces  [avoirdupois] ;  Hydrochloric  AciA  forty- 
four  Jiaidounces  [Imperial  measure]  ;  Solution  of  Chlorine  a  sufficienci/;  Carbonate 
of  Zinc  half  an  ounce  [avoird.],  or  a  sufficienci/;  Distilled  Water  one  pint  [Imp. 
meas.].  Put  the  Zinc  into  a  porcelain  basin,  add  by  degrees  the  Hydrochloric  Acid 
previously  mixed  with  the  water,  and  aid  the  action  by  gently  warming  it  on  a  sand- 
bath  until  gas  is  no  longer  evolved.  Boil  for  half  an  hour,  supplying  the  water  lost 
by  evaporation,  and  allow  it  to  stand  on  a  cool  part  of  a  sand-bath  for  twenty-four 
hours,  stirring  frequently.  Filter  the  product  into  a  gallon  bottle,  and  pour  in  the 
Solution  of  Chlorine  by  degrees,  with  frequent  agitation,  until  the  fluid  acquires  a 
permanent  odor  of  chlorine.  Add  the  Carbonate  of  Zinc,  in  small  quantities  at  a 
time,  and  with  renewed  agitation,  until  a  brown  sediment  appears.  Filter  through 
paper  into  a  porcelain  basin,  and  evaporate  until  a  portion  of  the  liquid,  withdrawn 
on  the  end  of  a  glass  rod  and  cooled,  forms  an  opaque  white  solid.  Pour  it  out  now 
into  proper  moulds,  and  when  the  salt  has  solidified,  but  before  it  has  cooled,  place 
it  in  closely  stoppered  bottles."  Br. 

In  the  U.  S.  process  of  1870*  the  chloride  of  zinc  is  obtained  by  evaporating 
the  previously  formed  solution.  The  British  first  prepares  the  chloride  of  zinc  in 
solution,  and  in  order  to  get  rid  of  the  iron  uses  chlorine,  which  combines  with 
the  iron  to  form  ferric  chloride ;  and,  the  carbonate  of  zinc  being  added,  the  zinc 
combines  with  the  chlorine  to  increase  the  product  of  chloride  of  zinc,  whilst  ferric 
oxide  is  deposited,  and  carbonic  acid  is  set  free.  As  this  preparation  is  used  chiefly 
as  a  caustic,  it  is  melted  and  cast  into  moulds  as  the  last  step  in  the  Br.  process. 

*  "  Take  of  Solution  of  Chloride  of  Zinc  a  convenient  quantity.  Evaporate  the  Solution  to  dry- 
ness in  an  evaporating  dish,  fuse  the  dry  mass,  pour  the  liquid  on  a  fiat  stone,  and  when  it  has 
congealed,  break  the  mass  in  pieces,  and  keep  the  fragments  in  a  well-stopped  bottle."  U.  S.  1870. 
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In  relation  to  this  chloride,  the  reader  b  referred  to  a  paper  by  Mr.  B.  J.  Crew  in 
A.  J.  F.,  1853,  p.  203. 

M.  Rhighini  prepares  this  chloride  by  double  decomposition  between  solutions  of 
chloride  of  barium  and  sulphate  of  zinc.  Sulphate  of  barium  is  precipitated,  and 
chloride  of  zinc  remains  in  solution,  from  which  it  is  obtained  in  white  flaky  crystals 
by  due  evaporation. 

Properties.  It  is  officinally  described  as  "  a  white,  crystalline  powder,  or  white, 
opaque  pieces,  very  deliquescent,  odorless,  having  a  very  caustic,  saline  and  metallic 
taste,  and  an  acid  reaction.  The  salt  is  very  soluble  in  water,  and  in  alcohol,  form- 
ing a  clear  or  only  faintly  opalescent  liquid.  This  opalescence  is  removed  by  the 
addition  of  a  few  drops  of  hydrochloric  acid.  When  heated  to  about  US''  C. 
(239°  F.),  the  salt  melts,  yielding  a  clear  liquid,  which,  on  cooling,  congeals  to  a  white 
or  grayish  white  solid.  At  a  higher  temperature  it  is  partially  volatilized  and 
decomposed.  The  aqueous  solution  yields  a  white  precipitate  with  test-solution  of  ■ 
ferrocyauide  of  potassium,  or  of  sulphide  of  ammonium,  or  of  nitrate  of  silver. 
The  aqueous  solution  of  the  salt  should  be  miscible  with  alcohol  without  pre- 
cipitation (abs.  of  ba^iic  salt).  When  acidulated  with  hydrochloric  acid,  it  should 
yield  no  dark-colored  precipitate  with  hydrosulphuric  acid  (abs.  of  lead,  copper). 
On  adding  test-solution  of  carbonate  of  ammonium  to  the  aqueous  solution,  a  white 
precipitate  is  produced  which  should  be  wholly  soluble  in  an  excess  of  the  reagent 
(abs.  of  iron,  aluminium,  and  most  of  the  alkaline  earths).  On  completely  pre- 
cipitating the  zinc  from  this  alkaline  solution  by  sulphide  of  ammonium,  the  filtrate 
should  leave  no  fixed  residue  on  evaporation  and  gentle  ignition  (salts  of  alkalies 
or  of  alkaline  earths)."  i"  S. 

When  pure,  it  is  wholly  soluble  in  water,  alcohol,  and  ether ;  but,  as  prepared  by 
the  U.  S.  formula,  it  contains  some  oxychloride,  which  is  left  undissolved  by  water. 
According  to  M.  Lassaigne,  commercial  chloride  of  zinc  sometimes  contains  as  much 
as  12  per  cent,  of  arseniate  of  zinc,  which,  being  insoluble  in  solution  of  chloride 
of  zinc,  will  be  left  undissolved  when  the  chloride  is  treated  with  water.  (Phillips  s 
Trans,  of  the  Land.  Pharm.,  1851,  p.  375.)  It  yields  with  ammonia  and  potassa  a 
white  precipitate,  soluble  in  those  reagents  when  added  in  excess.  The  carbonates 
of  potassium  and  sodium  also  throw  down  white  precipitates,  which  are  not  dissolved 
by  an  excess  of  the  precipitants.  Chloride  of  zinc  has  a  strong  tendency  to  com- 
bine with  organic  bases,  forming  crystallizable  compounds,  as  with  strychnine,  mor- 
phine, quinine,  cinchonine,  etc. ;  in  this  respect  resembling  certain  other  metallic 
chlorides,  as  of  platinum,  palladium,  gold,  and  mercury.  {.Tourn.  de  Pharm.,  4e 
ser.,  iii.  56.)  When  exposed  to  heat,  chloride  of  zinc  first  melts  and  then  sublimes. 
It  has  been  obtained  in  small  deliquescent  octahedrons  of  the  formula  ZnCl,  -|-  H^O, 
by  evaporating  its  hydrochloric  acid  solution  to  a  syrup,  and  then  adding  a  little  con- 
centrated hydrochloric  acid  to  this.  It  consists  of  one  atom  of  zinc  6-1-9,  and  two 
of  chlorine  70-8  =  135-7.* 

Medical  Properties  and  TTses.  This  chloride  was  introduced  into  medicine  by 
Dr.  Papeuguth.  of  St.  Petersburg,  and  subsequently  recommended  by  Prof.  Hancke, 
of  Bre-slau,  and  Dr.  Canquoin,  of  Paris.  Internally  it  has  been  given  as  an  alterative 
and  antispasmodic  in  scrofula,  epilepsy,  chorea,  and,  combined  with  hydrocyanic  acid, 
in  facial  neuralgia.  Its  chief  use,  however,  has  been  as  an  escharotic,  applied  to 
cancerous  affections,  and  to  ulcers  of  an  anomalous  and  intractable  character.  When 
thus  used,  it  not  only  destroys  the  diseased  structure,  but  excites  a  new  action  in  the 
surrounding  parts.  As  a  caustic  it  has  the  advantage  of  not  causing  constitutional 
disorder  from  absorption. 

Dr.  Canquoin  prepares  the  chloride  of  zinc,  as  an  escharotic,  by  thoroughly  and 
quickly  mixing  it  with  wheat  flour  and  water  into  a  paste  of  four  different  strengths, 
containing  severally  an  ounce  of  the  chloride,  incorporated  with  two,  three,  four,  and 
five  ounces  of  flour  ;  fifteen  drops  of  water  being  added  for  every  ounce  of  flour,  or 
sufficient  to  form  the  paste.   According  to  the  French  Codex,  Pate  de  Canqiioinf  is 

*  For  the  chemistry  of  its  inflnenee  on  c&mphor,  see  Chem.  Xetcs,  xx.,  1869,  p.  229. 
t  P.  Carles  states  that  the  officinal  paste  is  too  hygroscopic  ;  he  triturates  in  a  mortar  10  grammes 
of  fused  chloride  of  zinc  with  2  grammes  of  60  per  cent,  alcohol,  and  incorporates,  with  constani 
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prepared  by  triturating  an  equal  weight  of  flour  with  the  chloride  dissolved  in  a 
very  little  water.  It  is  applied  in  cakes  from  a  twelfth  to  a  third  of  an  inch  in 
thickness,  and  produces  an  eschar  more  or  less  deep  (from  a  line  to  an  inch  and  a 
half),  according  to  the  thickness  and  strength  of  the  paste,  the  length  of  the  appli- 
cation, and  the  nature  of  the  part  acted  on.  The  strongest  paste  is  applied  to 
lardaceous  and  fibro-cartilaginous  structures ;  the  second,  to  carcinomatous  tumors, 
and  very  painful  cancers  which  have  not  much  thickness  ;  and  the  third,  to  cancerous 
affections  in  persons  who  have  a  dread  of  the  use  of  the  knife.  These  preparations, 
applied  to  the  skin  denuded  of  its  cuticle  by  means  of  a  blister,  excite  in  a  few  min- 
utes a  sensation  of  heat,  and  afterwards  violent  burning  pain.  The  eschar,  which  is 
white,  thick,  and  very  hard,  falls  off,  with  the  aid  of  an  emollient  poultice,  between 
the  eighth  and  twelfth  days.  To  destroy  thick  cancerous  tumors  having  an  uneven 
surface  and  situated  in  fleshy  parts,  Dr.  Canquoin  uses  a  caustic  formed  of  one  part 
of  chloride  of  zinc,  half  a  part  of  chloride  of  antimony,  and  two  and  a  half  parts  of 
flour,  made  into  a  paste  with  water.  In  all  cases  the  caustic  is  to  be  reapplied,  after 
the  failing  off  of  the  eschar,  until  the  whole  morbid  structure  is  destroyed.  When 
the  skin  is  unbroken,  it  is  now  usual  to  destroy  not  merely  the  cuticle,  but  the  true 
skin  also,  by  means  of  the  acid  nitrate  of  mercury,  to  tiie  extent  desired  for  the  chlo- 
ride to  operate.  This  is  applied,  spread  on  lint,  and  the  dressing  is  covered  with  a 
portion  of  cotton  wadding,  to  absorb  any  discharge,  and  to  preserve  a  uniform  tem- 
perature. The  surrounding  skin  should  be  protected  from  the  caustic  by  a  thickly- 
spread  dressing  of  simple  cerate,  containing  as  much  chloroform  as  it  will  take  up, 
a.s  recommended  by  Dr.  E.  S.  Haviland,  of  London.  M.  Bonnet  has  applied  the 
paste  of  chloride  of  zinc  to  the  treatment  of  aneurism.  He  has  reported  the  com- 
plete cure  of  one  case  of  subclavian  aneurism  from  a  penetrating  wound  by  a  con- 
tinued series  of  applications  of  the  paste.  Every  two  or  three  days,  the  superficial 
layers  of  the  slough  were  removed  by  a  bistoury.  At  the  end  of  the  second  month, 
the  eschar  began  to  detach  itself  without  any  hemorrhage,  and  the  clot  came  away 
with  the  eschar.  Chloride  of  zinc  has  also  been  used  successfully  by  MM.  Bonnet 
an>i  Grensoul  in  the  treatment  of  aneurism  by  anastomosis.  (^Med.  Times  and  Gaz., 
July  23, 1853.)  Instead  of  flour.  Dr.  Alex  Ure,  of  Grlasgow,  mixes  the  chloride  with 
pure  anhydrous  sulphate  of  calcium  in  imp  ilpable  powder.  He  states  that  this  has 
the  advantages  of  furnishing  a  porous  medium  from  which  the  escharotic  gradually 
exudes  into  the  morbid  structure,  and  of  forming  afterwards,  by  acquiring  a  firmer 
consistence,  an  impervious  case  for  the  eschar.  Mr.  Cock,  of  Guy's  Hospital,  has 
imitated  this  mode  of  preparing  the  chloride,  so  as  to  form  a  caustic  which  raiy 
be  limited  in  its  action,  and  does  not  run.  It  may  be  prepared  as  a  caustic  seton, 
by  thickly  covering  a  waxed  cotton  wick  with  Dr.  Canquoin's  caustic  paste,  and  then 
rolling  it  out  in  the  form  of  a  cylinder,  according  to  the  plan  of  M.  Ancrdnis,  of 
Lyons.  A  thread  is  wound  spirally  round  the  cylinder  to  give  it  firmness.  Mr. 
Calloway,  of  Gruy's  Hospital,  has  employed  the  chloride  of  zinc  with  considerable 
success  in  the  treatment  of  naevi  materni.  He  rubs  it,  at  intervals,  on  the  part  until 
the  skin  becomes  slightly  discolored.  The  late  Mr.  Guthrie  used  it  with  advantage 
for  penetrating  the  hard  case  of  new  bone  which  forms  over  a  sequestrum  in  order 
to  expose  the  latter  and  permit  its  convenient  extraction. 

Chloride  of  zinc,  with  a  view  to  its  escharotic  effect,  may  be  formed  extemporane- 
ously by  means  o^ galvanism,  on  the  plan  recommended  by  an  English  physician.  Dr. 
Thomas  Smith.  A  simple  galvanic  circle  is  formed  by  riveting  a  disk  of  zinc,  of  the 
size  of  the  eschar  desired,  to  a  disk  of  silver  of  equal  size  ;  the  pair  being  excited  by  a 
piece  of  spongio-piline,  placed  on  the  silver,  and  moistened  with  a  solution  of  common 
salt.  The  little  battery  is  then  fixed  upon  the  skin  by  means  of  strips  of  adhesive 
plaster.  Once  in  twelve  hours  it  must  be  removed,  and  washed  in  salt  and  water, 
and  then  reapplied.  By  the  electrolysis  of  the  common  salt  chlorine  is  liberated, 
which,  combining  with  the  zinc,  converts  it  to  a  certain  extent  into  the  chloride. 
This,  acting  on  the  skin,  exercises  its  caustic  effect ;  and  at  the  end  of  twelve  days 
a  white  eschar  is  formed.     This  mode  of  forming  an  issue  has,  according  to  Dr. 

trituration,  15  grammes  of  wheat  flour.     This  mass  may  be  farmed  into  cylinders  of  suitable  size, 
and  when  onco  dry  is  but  littlo  affected  by  atmosphorio  humidity,  (i' L'/iwh /Vicenu.,  April,  p.  100.) 
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Smith,  the  advantage  of  being  less  painful  than  those  usually  emploj'ed.  According 
to  M.  E.  llobiquet,  chloride  of  zinc  may  be  made  into  a  very  pliable  caustic,  susceptible 
of  taking  any  desired  shape,  by  melting  it  with  an  equal  weight  of  gutta-percha. 

For  internal  exhibition,  the  most  convenient  form  is  a  solution  in  the  spirit  of 
ether,  in  the  proportion  of  half  an  ounce  to  three  fluidounces.  Of  this  from  four  to 
eight  drops  (U-24-0-5  C.c.)  may  be  given  twice  a  day.  Dr.  Lloyd,  of  London,  has 
found  chloride  of  zinc  useful  as  an  injection  in  the  acute  stage  of  gonorrhoea,  made 
of  the  strength  of  about  two  grains  to  three  fluidounces  of  distilled  water,  and  cm- 
ployed  once  in  five  or  six  hours.  A  solution  of  one  grain  to  the  fluidounce  is  used 
by  Mr.  Critchett,  of  the  lloyal  Ophthalmic  Hospital,  London,  as  a  collyrium  in 
vascular  and  thickened  conjunctiva,  forming  a  sort  of  gleet  of  the  eye. 

In  overdoses  chloride  of  zinc  acts  as  a  corrosive  poison,  producing  burning  pain  in 
the  gullet  and  stomach,  nausea  and  vomiting,  cold  sweats,  depression  of  the  pulse, 
and  cramps  of  the  legs.  The  antidotes  are  alkalies,  or  their  carbonates,  and,  if  these 
be  not  immediately  at  hand,  soap.  Dr.  Letheby  reports  a  fatal  case  of  poisoning  by 
this  chloride  occurring  in  a  child.  The  form  of  chloride  swallowed  was  Burnett's 
disinfecting  fluid.  (See  Liquor  Zinci  Cliloridi.')  Its  local  effect  was  that  of  a  cor- 
rosive on  the  lips,  mouth,  and  fauces.  Among  the  constitutional  effects  were  paraly- 
sis of  the  voluntary  muscles,  coldness  of  the  surface,  dilated  pupil,  and  coma.* 

Off.  Prep.  Liquor  Zinci  Chloridi,  Br. 

ZIXCI   lODIDUM.  V.  S.     Iodide  of  Zinc. 

Znli\  318'1.  (ZIS'Cl  i-OD'l-DUM.)  Znl;  159-05. 

lodure  de  Zinc,  Fr.;  Jodzink,  G. 

This  iodide  may  be  formed  by  digesting  an  excess  of  zinc,  in  small  pieces,  with 
iodine  diffused  in  water.  Combination  takes  place,  and,  by  evaporation,  a  deliques- 
cent, very  soluble  saline  mass  is  obtained,  having  a  metallic  styptic  taste,  resembling 
that  of  sulphate  of  zinc.  It  may  also  be  obtained  by  heating  in  a  flask  a  mixture  of 
20  parts  of  zinc  and  170  of  iodine,  and  subliming  into  a  vial.  Thus  prepared,  it  is 
in  the  form  of  white  needles.  This  salt  is  very  liable  to  spontaneous  decomposition. 
"  Iodide  of  Zinc  should  be  kept  in  small,  glass-stoppered  vials."  U.  S. 

Properties.  The  U.  S.  Pharmacopoeia  of  1880,  in  which  it  is  ofiBcinal  for  the 
first  time,  describes  it  as  "  a  white,  or  nearly  white,  granular  powder,  very  deliques- 
cent, odorless,  having  a  sharp,  saline  and  metallic  taste,  and  an  acid  reaction.  Very 
soluble  in  water  and  in  alcohol.  When  strongly  heated,  it  melts,  and,  at  a  higher 
temperature,  it  is  volatilized  with  partial  decomposition.  The  aqueous  solution  yields 
a  white  precipitate  with  test-solution  of  ferrocyanide  of  potassium  or  of  sulphide  of 
ammonium,  a  yellow  precipitate  with  test-solution  of  acetate  of  lead,  and  a  red  one 
with  test-solution  of  mercuric  chloride.  The  aqueous  solution  of  the  salt,  when  acid- 
ulated with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate  with  hydro- 
sulphuric  acid  (abs.  of  lead,  copper).  On  adding  test-solution  of  carbonate  of  am- 
monium to  the  aqueous  solution,  a  white  precipitate  is  produced  which  should  be 
wholly  soluble  in  an  excess  of  the  reagent  (abs.  of  iron,  aluminium,  and  most  of  the 
alkaline  earths).  On  completely  precipitating  the  zinc  from  this  alkaline  solution 
by  sulphide  of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on  evaporation 
and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths).  1  Gm.  of  the  dry  salt, 
when  completely  precipitated  with  nitrate  of  silver,  yields  1*47  Gm.  of  dry  iodide  of 
silver."  U.S. 

^Solution  of  Hi/pocJiJorite  of  Zinc.  This  mny  be  prepared  by  the  process  of  R.  F.  Fairthorne, 
as  follows.  "Take  of  Chlorinated  Lime,  12  troyounces  ;  Sulphate  of  Zinc,  24  troyounces  ;  AVater, 
12  pints.  Pissolve  the  sulphate  of  zinc  in  three  pints  of  water.  Triturate  the  chlorinated  lime,  a 
little  at  a  time,  with  portions  of  the  water  added  slowly,  and  mix  thoroughly  with  the  remainder 
of  the  water.  Allow  it  to  stand  until  the  lime  has  subsided.  Pour  off  the  clear  liquid.  Transfer 
the  sediment  to  a  muslin  strainer,  and  allow  it  to  drain  until  sufficient  liquid  has  passed  to  measure 
8  pints  with  the  decnnted  portion  of  the  solution.  Mix  this  with  the  solution  of  sulphate  of  zinc, 
and.  having  set  it  aside  for  twelve  hours,  pour  oflF  the  clear  portion  of  the  liquid  and  place  the  re- 
maining portion  on  a  piece  of  muslin  to  drain.  Mix  these  liquids,  and  pour  more  water  on  the 
precipitate,  if  necessary,  so  as  to  make  11  pints  and  a  half  of  the  finished  product."  {A.  J.  P., 
March,  18S1.)  This  solution  is  recommended  as  having  advantages  over  solution  of  chlorinated 
soda,  in  not  being  alkaline,  and  as  combining  astringent  and  antiseptic  properties,  and  thus  useful 
as  an  ingredient  in  gargles,  injections,  or  lotions. 


1550  Zinci  lodidmn. — Zincl  Ox'idum.  parti. 

Medical  Properties.  Iodide  of  zinc  waa  proposed  as  long  ago  as  1853,  by 
Dr.  Barlow,  of  Guy's  Hospital,  as  an  alterative  remedy  in  chorea,  scrofula,  and 
some  forms  of  hysteria  (Med.  Times  and  Gaz.,  Nov.  1853,  p.  501),  but  it  has 
failed  to  come  into  general  use  as  an  internal  remedy.  The  best  form  of  admin- 
istration is  in  syrup,  to  protect  it  from  change.  The  dose  is  from  a  half  to  two 
grains  (0  03  to  0-13  Gm.)-*  Iodide  of  zinc  has  been  used  for  many  years  as  an  ex- 
ternal application.  Dr.  J.  J.  Ross,  of  Scotland,  employed  a  solution,  containing  from 
10  to  30  grains  to  the  fluidounce  of  water,  with  great  advantage  in  enlarged  tonsils, 
applied  by  means  of  a  piece  of  sponge  tied  to  a  quill.  After  the  use  of  the  solution 
for  some  time,  he  applied  the  iodide,  rendered  liquid  by  deliquescence,  by  means  of 
a  camel's-hair  brush.  A  solution  containing  one  or  two  grains  (0065  to  013  Gm.) 
to  the  fluidounce  (30  C.c.)  of  water  has  been  used  as  an  astringent  injection  in  gon- 
orrhoea. An  ointment,  made  with  a  drachm  (39  Gm.)  of  the  iodide  to  an  ounce 
(31-1  Gm.)  of  lard,  has  been  substituted  by  Dr.  Ure  for  the  ointment  of  iodide  of 
potassium  in  the  treatment  of  tumors,  applied  in  the  quantity  of  a  drachm  twice  a  day. 

ZINCI   OXIDUM.  U.  S.,  Br.     Oxide  of  Zinc. 

ZnO;  80«9.  (ZIN'Ci  OX'I-nUM.)  ZnO;  40*45. 

Zincum  Oxydatum  Varum,  P.G.;  Oxydum  Ziocioum ;  Oxyde  de  Zinc,  Fc;  Philosophenwolle 
Zinkbluiuun,  Zinkoxyd,  G. 

"  Take  of  Carbonate  of  Zinc  six  ounces.  Place  the  Carbonate  of  Zinc  in  a  loosely 
covered  Hessian  crucible,  and  expose  it  to  a  dull  red  heat  until  a  portion,  taken  from 
the  centre  of  the  contents  of  the  crucible  and  cooled,  no  longer  effervesces  when 
dropped  into  diluted  sulphuric  acid.  Let  the  crucible  cool,  and  transfer  the  product 
to  stoppered  bottles."  Br. 

The  British  Pharmacopoeia  and  the  U.  S.  P.  1870f  prepared  the  oxide  of  zino 
from  the  carbonate  already  formed.  By  referring  to  the  article  on  Precipitated 
Carbonate  of  Zinc,  it  will  be  found  that  it  is  obtained  in  the  process  from  sulphate 
of  zinc,  by  the  decomposing  influence  of  carbonate  of  sodium.  Other  methods  of 
obtaining  the  carbonate  of  zinc  are  by  the  mutual  decomposition  of  the  chloride  and 
carbonate  of  sodium  and  the  sulphate  and  carbonate  of  ammonium  ;  but  the  officinal 
plan  is  to  be  preferred.  M.  Lafort  found  it  to  furnish  a  carbonate  which  is  washed 
with  facility,  and  is  convertible  by  calcination  into  a  pure  oxide,  readily  reduced  to 
an  impalpable  and  very  light  powder.  (Jouni.  de  Pharm.,  3e  ser.,  xi.  329.)  It  is, 
besides,  more  economical.  The  carbonate  of  zinc,  in  whatever  way  obtained,  is 
exposed  to  heat  to  drive  off  the  carbonic  acid  and  water,  in  order  to  obtain  the 
oxide.  According  to  Mohr,  a  full  red  heat  is  not  necessary  ;  a  temperature  between 
280°  C.  and  300^  C.  (536°  F.  and  572°  F.)  being  sufficient.  It  is  probable  that 
an  unnecessarily  high  heat  injures  the  oxide  as  a  therapeutic  agent. 

Oxide  of  zinc  may  be  obtained  by  the  combustion  of  the  metal ;  and  in  this  way 
it  was  formerly  prepared  by  the  Dublin  College.  Zinc  melts  at  433°  C.  (801-4°  F.), 
and  immediately  becomes  covered  with  a  film  of  gray  oxide.  When  the  tempera- 
ture reaches  nearly  to  redness,  it  takes  fire  and  burns  with  an  intense  white  light, 
generating  the  oxide  in  the  form  of  very  light  and  white  flocculi,  resembling  carded 
wool,  which  quickly  fill  the  crucible,  and  are  in  part  driven  into  the  atmosphere  by  the 
current  of  air.  The  late  Mr.  G.  D.  Midgely,  of  London,  several  years  ago,  called  atten- 
tion to  the  production  of  oxide  of  zinc  by  combustion,  and  gave  a  description  of  the 
apparatus  by  which  he  was  enabled  to  prepare  from  one  to  two  hundred  weight  of 
the  oxide  at  one  operation.     It  consisted  of  a  large  muffle,  heated  to  redness  in  a 

*  Mr.  A.  B.  Taylor,  of  Philadelphia,  prepares  a  syrup  of  iodide  of  sine  by  gently  heating,  in 
an  evaporating  dish,  twelve  drachms  and  two  scruples  of  iodine,  and  an  ounce  of  finely  granulated 
zinc,  with  nine  Jluidounces  of  water,  until  they  unite,  filtering  the  solution,  while  hot,  on  a  pound 
(avoird.)  of  sugar,  contained  in  a  wide-mouthed  bottle  holding  a  little  more  than  a  pint,  and  add- 
ing, through  the  filter,  sufficient  water  to  make  the  whole  measure  a  pint.  This  syrup  is  perfectly 
clear  and  colorless,  is  styptic  to  the  taste,  and  contains  a  drachm  of  iodide  of  zinc  in  each  fluid- 
ounce.  {A.  J.  P.,  Jan.  1852,  p.  33.)  The  dose  of  this  syrup  is  from  20  to  50  drops  (1-25-3-12  C.c), 
sufficiently  diluted  with  water,  three  times  a  daj-. 

t  "  Take  of  Precipitated  Carbonate  of  Zinc  ticelve  troi/oitnces.  Expose  it,  in  a  shallow  vessel,  to 
a  low  red  heat  until  the  water  and, carbonic  acid  are  wholly  expelled."  U.  S.  1870. 
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suitable  furnace,  and  supplied  with  zinc  from  time  to  time  as  the  combustion  pro- 
ceeded. The  necessary  draught  of  air  was  conveyed  from  the  muffle  by  u  tube,  pass- 
ing through  the  top  of  the  furnace,  and  terminating  in  a  vessel  of  water,  in  which 
the  portion  of  oxide  carried  up  by  the  current  was  retained.  The  resulting  oxide 
was  freed  from  particles  of  metallic  zinc  by  being  passed  through  a  sieve.  At  the 
present  time  oxide  of  zinc  is  very  largely  produced  from  calamine  by  the  so-called 
''  furnace  and  bag"  process,  at  Bethlehem,  Pa.,  by  the  Lehigh  Zinc  Company.  The 
process  is  as  follows.  The  ore  is  first  ground  fine  by  a  stone  crusher,  and  then  care- 
fully mixed  with  coal  known  as  "  buckwheat,"  next  in  grade  to  "  pea."  It  is  llien 
transferred  to  the  furnaces,  of  which  there  are  fifty-four,  with  1390  feet  of  grate- 
surface.  Within  these  the  mixed  coal  and  ore  are  reduced  by  the  direct  action  of 
heat  and  the  cold  blast  upon  a  furnace-bed  having  a  multiplicity  of  small  holes,  each 
producing  the  reducing  flame  of  the  blow-pipe.  The  zinc  oxide  rises,  and  passes 
through  a  huge  combustion-flue  to  a  large  circular  tower,  50  feet  high,  in  which 
the  oxide  and  ashes  separate.  The  ashes  being  heavier  than  the  oxide,  the  velocity 
of  the  fans  which  impel  the  product  forward  lifts  the  oxide  to  the  top,  and  the 
ashes  drop  to  the  bottom.  The  oxide  is  forced  onward  through  a  cooling-room, 
size  80  by  40  feet,  and  heated  to  from  400°  to  700°  F.  Tiience  the  oxide  is  blown 
through  large  flues  into  the  "  bag"  room.  This  is  a  large  building,  devoid  of  fur- 
niture, excepting  long  bags  of  muslin,  45  feet  long,  in  which  the  oxide  is  deposhed. 
It  is  now  very  white,  and,  after  being  kiln-dried  and  bolted,  it  is  placed  in  bags,  and 
by  heavy  pressure  reduced  in  bulk,  barrelled,  and  is  ready  for  shipment. 

Properties.  The  officinal  oxide  of  zinc  is  a  "  soft,  pale  yellowish,  nearly  white 
powder,  permanent  in  the  air,  odorless  and  tasteless,  insoluble  in  water  or  alcohol, 
but  soluble  in  acids  without  eff'ervescence  (abs.  of  carbonate).  When  strongly 
heated,  the  Oxide  assumes  a  deep  lemon-yellow  color,  but  turns  nearly  white  again 
on  cooling.  On  dissolving  the  Oxide,  to  saturation,  in  diluted  sulphuric  acid  and 
filtering,  a  portion  of  the  filtrate,  when  mixed  with  test-solution  of  ferrocyanide  of 
potassium  or  sulphide  of  ammonium,  yields  a  white  precipitate.  Another  portion 
of  this  filtrate,  acidulated  with  hydrochloric  acid,  should  yield  no  dark-colored  pre- 
cipitate with  bydrosulphuric  acid  (abs.  of  lead,  copper).  Another  portion,  mixed 
with  tea  t-solution  of  carbonate  of  ammonium,  yields  a  white  precipitate  which  should 
be  wholly  soluble  in  an  excels  of  the  reagent  (abs.  of  iron,  aluminium,  and  most  of 
the  alkaline  earths).  On  completely  precipitating  the  zinc  from  this  alkaline  solution 
by  sulphide  of  ammonium,  the  filtrate  should  not  leave  more  than  a  trifling,  fixed 
residue  on  evaporation  (limit  of  salts  of  alkalies  or  of  alkaline  earths)."  U.  S.  As 
obtained  by  combustion  it  is  perfectly  white.  It  dissolves  in  potassa  and  soda,  but 
not  in  their  carbonates.  Being  anhydrous,  it  is  insoluble  in  ammonia  ;  but  the  im- 
pure oxide  found  in  commerce,  being  generally  hydratcd.  is  soluble  in  that  alkali. 
At  a  low  white  heat  it  fuses,  and  at  full  whiteness  s-ublimes.  When  prepared  by 
combustion  it  was  formerly  called  pompholi'x,  nihil  album,  lana  philosophica,  and 
Jloirers  of  zinc.  If  the  precipitate  with  the  former  test  is  bluish  white,  iron  is  in- 
dicated ;  if  black  with  the  latter,  lead  is  shown.  Prepared  by  the  old  officinal  pro- 
cess, namely,  by  precipitating  sulphate  of  zinc  with  aumionia,  it  contains  the  subsul- 
phate,  the  acid  of  which  may  be  detected  by  dis.«olving  the  oxide  in  nitric  acid  and 
precipitating  by  barium  nitrate.  Sometimes  it  is  obtained  by  precipitating  chlo- 
ride of  zinc  with  ammonia,  in  which  case  the  oxide  contains  subchloride,  easily  de- 
tected by  nitrate  of  silver.  If  it  contain  white  lead  or  chalk,  it  will  not  be  entirely 
soluble  in  dilute  sulphuric  acid,  but  an  insoluble  sulphate  of  lead  or  of  lime  will  be 
left.  If  iron  be  present,  brownish  red  flocks  of  ferric  oxide  will  remain  undissolved, 
when  the  hydrochloric  acid  solution  of  the  oxide  is  treated  with  ammonia  in  excess. 
Oxide  of  zinc  consists  of  one  atom  of  zinc  64-9,  and  one  of  oxygen  16  =  80-9. 

The  powder  sold  in  the  shops  as  oxide  of  zinc  is  often  very  impure.  Sometimes 
the  carbonate  is  substituted  for  it,  showing  that  the  exposure  to  a  red  heat  has  been 
omitted.  In  this  case  the  preparation  will  effervesce  with  acids.  Some  samples  con- 
tain a  large  proportion  of  subsulphate,  showing  that  the  discarded  but  productive 
process  of  precipitating  the  sulphate  of  zinc  solution  by  ammonia  has  been  employed. 
Again,  other  samples  contain  oxychloride.     These  impure  oxides  are  pointed  out  by 
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Mr.  Redwood,  of  London,  as  occurring  in  the  English  market,  and,  no  doubt,  are 
sold  in  the  United  States.  (See  P.  J.  Tr.,  1855,  p.  301.)  A  sample  of  commercial 
zinc  oxide  is  noticed  in  iV".  R.^  Aug.  1878,  which  proved  to  be  powdered  gypsum. 
Unfortunately,  a  white  oxide  is  preferred  by  purchasers,  though  whiteness  is  gener- 
ally a  sign  of  impurity ;  the  officinal  oxide  being  yellowish  white. 

Medical  Properties  and  Uses.  This  oxide  is  tonic,  antispasmodic,  and  astringent. 
It  has  been  given  in  chorea,  epilepsy,  hooping-cough,  spasm  of  the  stomach  depend- 
ent on  dyspepsia,  and  other  similar  afiPections,  and  the  diarrhoea  of  infants.  Exter- 
nally it  is  employed  as  an  exsiccant  to  excoriated  surfaces,  sometimes  by  sprinkling 
it  on  the  affected  part,  but  generally  in  the  form  of  ointment.  (See  Unguerdum  Zinci 
Oxidi.)  It  has  also  been  used  in  gonorrhoea.  (iV!  R.,  July,  1874.)  The  dose  is 
from  two  to  eight  grains  (0-13-0-52  Gm.)  or  more,  repeated  several  times  a  day,  and 
given  in  the  form  of  pill.  As  a  cosmetic  it  has  the  great  advantage  over  the  prepa- 
rations of  lead  of  not  being  poisonous. 

Oxide  of  zinc,  prepared  by  combustion,  called  commercial  oxide  of  zinc,  is  exten- 
sively used  in  painting  as  a  substitute  for  white  lead,  over  which  it  has  the  advantage 
of  not  being  discolored  by  sulphuretted  hydrogen.  It  is  stated  that  it  has  greater 
covering  power  as  a  color  than  white  lead,  10  parts  being  equal  to  13  of  white  lead. 
It  is,  however,  dearer,  so  that  the  pure  oxide  has  not  replaced  white  lead.  There  is 
an  English  preparation  known  as  Griffith's  zinc-white,  or  zincolith,  made  by  precipi- 
tating zinc  sulphate  by  barium  sulphide.  It  is  therefore  a  mixture  of  zinc  sulphide 
and  barium  sulphate.  If  this  is  roasted  in  a  current  of  superheated  steam  the  zinc 
sulphide  is  converted  into  zinc  oxide.  This  process  has  been  patented  in  Germany 
by  Meissner.  (Wagner's  Chem.  TechnoL,  11th  ed.,  p.  159.)  It  has,  moreover,  the 
merit  of  not  producing  injurious  effects  on  the  workmen  at  all  comparable  to  those 
caused  by  white  lead.  It  is,  indeed,  usually  considered  innocuous,  but  a  case  of 
chronic  poisoning  by  it  has  been  reported  by  Prof.  Botkin.  (Brit,  and  For.  Med.' 
Chi?:  Rev.,  ii.,  1873,  p.  254.)  The  oxide  thus  prepared,  even  though  pure,  should 
not  be  substituted  for  the  officinal,  as  its  state  of  aggregation  is  probably  different, 
and  it  has  not  the  smoothness  and  freedom  from  gritty  particles  possessed  by  the 
latter. 

Off.  Prep.  Unguentum  Zinci,  Br.;  Unguentum  Zinci  Oxidi,  U.  S. 

ZINCI   PHOSPHIDUM.  U.S.     Phosphide  of  Zinc. 

Zn3P2;  256*7.  (zTx'ci  PHOS'PHI-DUM.)  ZnsP;  128-35. 

Phosphure  de  Zinc,  Fr.;  Phosphorzink,  G. 

This  is  a  new  officinal,  which  has  been  used  extensively  of  late  years  in  certain 
nervous  affections.  According  to  Hager  it  was  first  prepared  by  Marggraf  in  1740. 
It  was  formerly  made  by  fusing,  in  a  bath  of  iron  filings,  74  parts  of  pure  zinc,  and 
adding  gradually  in  small  pieces  26  parts  of  dry  phosphorus.  This  process  gives 
good  results  only  in  small  quantities  (10  to  20  Gm.).  A  more  recent  process  is  to 
pass  vapors  of  phosphorus  in  a  current  of  dry  hydrogen  over  fused  zinc.  The  prod- 
uct is  a  spongy,  gray  mass,  of  metallic  appearance,  containing  rhomboidal  crystals, 
and  resembling  somewhat  reduced  iron  when  powdered.  The  metallic  particles  of 
zinc  should  be  separated.  Its  sp.  gr.  is  4-72.  "  Phosphide  of  Zinc  should  be  kept 
in  small,  glass-stoppered  vials."  II.  S. 

Properties.  It  is  thus  described  in  the  U.  S.  Pharmacopoeia  of  1880.  "  Minutely 
crystalline,  friable  fragments,  having  a  metallic  lustre  on  the  fractured  surfaces,  or  a 
grayish  black  powder,  permanent  in  the  air,  having  a  faint  odor  and  taste  of  phos- 
phorus, insoluble  in  water  or  alcohol,  but  completely  soluble  in  hydrochloric  or  sul- 
phuric acids  with  evolution  of  phosphoretted  hydrogen.  When  strongly  heated, 
with  exclusion  of  air,  the  salt  melts  and  is  completely  volatilized.  If  heated  for 
some  time  in  the  air,  it  is  partially  converted  into  phosphate  of  zinc.  On  dissolving 
the  salt,  to  saturation,  in  diluted  sulphuric  acid,  and  driving  off  the  phosphoretted 
hydrogen  by  heat,  a  portion  of  the  cold  filtrate,  when  mixed  with  test-solution  of 
ferrocyanide  of  potassium  or  of  sulphide  of  ammonium,  yields  a  white  precipitate. 
Another  portion  of  the  filtrate,  acidulated  with  hydrochloric  acid,  should  not  yield 
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a  dark-colored  precipitate  with  hydrosulphuric  acid  (abs.  of  lead,  copper)."  If.  »S'. 
For  a  method  of  assay  of  phosphide  of  zinc,  see  iV.  R.,  June,  1879. 

Medical  Properties.  It  has  been  proved  by  direct  experiment  upon  animals,  as 
well  as  by  clinical  experience,  that  the  phosphide  of  zinc  affects  the  system  physio- 
logically and  therapeutically  in  exactly  the  same  manner  as  does  phosphorus,  and  it 
is  now  very  frequently  employed  in  medicine  as  a  substitute  for  that  element.  Theo- 
retically, each  grain  of  the  phosphide  contains  nearly  a  quarter  of  a  grain  of  phos- 
phorus. It  is  asserted  in  the  journals  to  have  been  administered  in  doses  of  one  or 
even  two  grains;  but  of  the  pure  salt  such  amounts  are  excessive  and  extremely 
dangerous ;  the  maximum  commencing  dose  is  one-twentieth  of  a  grain  (O'OOS  Gm.). 

ZIXCI  SULPHAS.  U.S.,  Br.     Sulphate  of  Zinc. 

ZnS04.  7II2O  ;  286*9.  (ZlX'Ci  SUL'PHXs.)  ZnO,  SO3.  7H0;  143-45. 

"  Sulphate  of  Zinc  should  be  kept  in  well-stopped  bottles."  U.  S. 
Zincam  Sulfuricuni,  P.G.:  Sulfas  Zincicus.Vitriolum  Album  :  Sulfate  de  Zinc,  Vitriol  blanc,  Fr.; 
Schwefelsaures  Zinkosjd,  Weisser  Vitriol,  Galitzenstein,  G. 

"  Take  of  Granulated  Zinc  sixteen  ounces  [avoirdupois]  ;  Sulphuric  Acid  twelve 
Jiuidifunces  [Imperial  measure]  ;  Distilled  Water  four  pints  [Imp.  meas.]  ;  Solution 
of  Chlorine  a  sufficiency  ;  Carbonate  of  Zinc  half  an  ounce  [avoird.],  or  a  sufficiency. 
Pour  the  Acid  previously  mixed  with  the  Water  on  the  Zinc  contained  in  a  porcelain 
basin,  and,  when  effervescence  has  nearly  ceased,  aid  the  action  by  a  gentle  heat. 
Filter  the  fluid  into  a  gallon  bottle,  and  add  gradually  with  constant  agitation  the 
Solution"  of  Chlorine  until  the  fluid  acquires  a  permanent  odor  of  chlorine.  Add 
now  with  continued  agitation  the  Carbonate  of  Zinc  until  a  brown  precipitate  appears; 
let  it  settle,  filter  the  solution,  evaporate  till  a  pellicle  forms  on  the  surface,  and  set 
aside  to  crystallize.  Dry  the  crystals  by  exposure  to  the  air  on  filtering  paper,  placed 
on  porous  tiles.  More  crystals  may  be  obtained  by  again  evaporating  the  mother- 
liquor."  Br. 

Strong  sulphuric  acid  is  very  little  acted  upon  by  zinc,  some  hydrogen  sulphide 
being  evolved  by  the  reduction  of  the  acid  ;  but,  when  it  is  diluted,  water  is  instantly 
decomposed,  and  while  hydrogen  escapes  with  rapid  effervescence,  oxygen  combines 
with  the  zinc  and  the  acid,  generating  the  sulphate  of  zinc.  Thus  it  is  perceived 
that  hydrogen  is  a  collateral  product  of  the  process.  The  proportion  of  the  zinc  to 
the  strong  acid  in  the  process  is  as  4  to  5-53.  The  molecular  weights  give  the  ratio 
of  4  to  6  almost  exactly ;  which  indicates  that  the  metal  is  somewhat  in  exceSvS.  If 
the  materials  are  mixed  at  once,  without  any  precaution,  the  effervescence  of  hydro- 
gen is  apt  to  be  excessive,  and  to  cause  the  overflowing  of  the  liquid.  This  may 
be  avoided  by  commencing  the  solution  of  zinc  with  a  very  dilute  acid,  which,  as  the 
action  slackens,  is  made  by  degrees  stronger  and  stronger,  by  the  addition,  at  intervals, 
of  small  portions  of  fresh  acid.  As  the  zinc  of  commerce  generally  contains  iron, 
this  would  contaminate  the  product,  unless  precautions  were  taken  to  prevent  it. 
Hence  the  addition  of  chlorine,  which  reacts  with  the  sulphate  of  iron  to  form  ferric 
sulphate  and  ferric  chloride,  which,  upon  the  addition  of  the  carbonate  of  zinc,  yield 
the  sulphuric  acid  and  chlorine  to  the  zinc  ;  the  ferric  oxide  being  deposited,  and  the 
carbonic  acid  set  free.  The  former  is  separated  by  filtration,  the  latter  escapes  during 
the  evaporation,  the  additional  sulphate  of  zinc  crystallizes  with  that  first  formed,  and 
the  chloride  of  zinc  remains  in  the  mother-waters. 

Preparation  on  the  Large  Scale.  Impure  sulphate  of  zinc,  as  it  occurs  in  com- 
merce, is  called  white  vitriol.  It  is  manufactured  by  roasting  blende  (native  sulphide 
of  zinc)  in  a  reverberatory  furnace.  This  mineral,  besides  sulphide  of  zinc,  contains 
small  quantities  of  the  sulphides  of  iron,  copper,  and  lead ;  and  by  roasting  is  con- 
verted, in  consequence  of  the  oxidation  of  its  constituents,  into  sulphate  of  zinc, 
mixed  with  the  sulphates  of  iron,  copper,  and  lead.  The  roasted  matter  is  then  lix- 
iviated ;  and  the  solution  obtained,  after  having  been  allowed  to  settle,  is  concentrated 
by  evaporation ;  so  that,  on  cooling,  it  may  concrete  into  a  white  crystalline  mass, 
resembling  lump  sugar.  In  this  state  it  always  contains  sulphate  of  iron,  and  some- 
times a  small  proportion  of  sulphate  of  copper.  It  may  be  purified  from  these  metals 
by  dissolving  it  in  water,  and  boiling  the  solution  with  oxide  of  zinc,  which  converts 
98 
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the  sulphates  of  iron  and  copper,  by  precipitating  their  bases,  into  sulphate  of  zinc. 
The  purified  solution  is  then  decanted  or  filtered,  and,  after  due  evaporation,  allowed 
to  crystallize.  It  has  generally  been  proposed  to  purify  the  white  vitriol  of  commerce 
by  digesting  its  solution  with  metallic  zinc,  under  the  impression  that  this  is  capable 
of  precipitating  all  the  foreign  metals ;  but,  according  to  Berzelius,  though  it  will 
precipitate  copper  readily,  it  has  no  action  on  iron.  Prof  F.  Stolba  recommends  a 
process  which  has  been  used  successfully  for  the  purification  of  sulphate  of  zinc  by 
the  use  of  carbonate  of  zinc  and  permanganate  of  zinc.  (See  A.  J.  P.,  1877,  p.  72.) 

Properties.  Sulphate  of  zinc  is  in  "  small,  colorless,  right  rhombic  prisms, 
or  acicular  needles,  slowly  eiflorescing  in  dry  air,  odorless,  having  a  sharp,  saline, 
na;useous  and  metallic  taste,  and  an  acid  reaction.  Soluble  in  0'6  part  of  water  at 
15  C.  (59°  F.),  and  in  0-3  part  of  boiling  water ;  insoluble  in  alcohol.  When 
strongly  heated,  the  salt  melts,  gradually  loses  water,  and,  at  a  higher- temperature, 
it  is  decomposed  with  evolution  of  sulphurous  vapors.  The  aqueous  solution  of 
the  salt  yields  a  white  precipitate  with  test-solution  of  ferrocyanide  of  potassium, 
or  of  sulphide  of  ammonium,  or  of  chloride  of  barium.  A  one  per  cent,  aqueous 
solution  of  the  salt,  acidulated  with  nitric  acid,  should  not  be  rendered  turbid  by 
test-solution  of  nitrate  of  silver  (abs.  of  chloride).  The  aqueous  solution,  acidu- 
lated with  hydrochloric  acid,  should  yield  no  dark-colored  precipitate  with  liydro- 
sulphuric  acid  (abs.  of  lead,  copper).  On  adding  test-solution  of  carbonate  of  ammo- 
nium to  an  aqueous  solution  of  the  salt,  a  white  precipitate  is  produced,  which  should 
be  wholly  soluble  in  an  excess  of  the  reagent  (abs.  of  iron,  aluminium,  and  most  of 
the  alkaline  earths).  On  completely  precipitating  the  zinc  from  this  alkaline  solu- 
tion by  sulphide  of  ammonium,  the  filtrate  should  leave  no  fixed  residue  on  evap- 
oration and  gentle  ignition  (salts  of  alkalies  or  of  alkaline  earths)."  U.  S.  Its 
crystals  have  considerable  resemblance  to  those  of  sulphate  of  magnesium.  It  efflo- 
resces slightly  in  dry  air,  and,  though  neutral  in  composition,  reddens  vegetable  blues. 
When  heated  it  dissolves  in  its  water  of  crystallization,  which  gradually  evaporates  ; 
and  by  a  prolonged  ignition  the  whole  of  the  acid  is  expelled,  and  the  oxide  of  zinc 
left.  The  alkaline  carbonates  precipitate  the  metal  in  the  state  of  white  carbonate. 
Pure  sulphate  of  zinc  is  precipitated  white  by  ferrocyanide  of  potassium  and  ammo- 
nium sulphydrate.  What  is  thrown  down  by  chloride  of  barium  or  acetate  of  lead 
(sulphate  of  barium  or  sulphate  of  lead)  is  not  dissolved  by  nitric  acid.  If  copper 
be  present,  ammonia  will  produce  a  blue  tinge ;  if  iron,  the  ferrocyanide  of  potas- 
sium will  cause  a  bluish  white  precipitate  instead  of  a  white  one,  and  tincture  of 
galls  a  purple  color.  Cadmium  and  arsenic  may  be  detected  by  acidulating  the  solu- 
tion with  sulphuric  acid,  and  passing  a  stream  of  sulphuretted  hydrogen  through 
it ;  when,  if  either  of  these  metals  be  present,  it  will  be  thrown  down  as  a  yellow 
sulphide.  Sulphate  of  zinc  is  incompatible  with  alkalies  and  alkaline  carbonates, 
hydrosulphates,  lime-water,  the  soluble  salts  of  lead,  and  astringent  infusions. 

The  impure  commercial  variety  of  sulphate  of  zinc,  called  white  vitriol,  is  in  the 
form  of  irregular  white  masses,  having  some  resemblance  to  lump  sugar.  The  lumps 
usually  exhibit,  here  and  there  on  the  surface,  yellow  stains,  produced  by  ferric 
oxide.  It  is  less  soluble  than  the  pure  salt,  on  account  of  its  containing  less  water 
of  crystallization. 

Composition.  Crystallized  sulphate  of  zinc  consists  of  one  sulphuric  acid  group 
SO^,  96,  one  atom  of  zinc  6'4"9,  and  seven  mols.  of  water  126  =  2869.  The  white 
vitriol  of  commerce  contains  but  three  mols.  of  water. 

Medical  Properties  and  Uses.  This  salt  is  tonic,  astringent,  and,  in  large  doses, 
a  prompt  emetic,  producing  very  little  depression,  and  much  used  when  it  is  desired 
simply  to  evacuate  the  stomach.  In  dyspepsia  it  has  been  used  with  advantage  in 
small  doses,  from  a  quarter  of  a  grain  to  a  grain  (0'016-0-065  Gm.),  repeated  several 
times  a  day ;  but,  if  good  eff"ects  are  not  soon  apparent,  it  should  be  laid  aside.  In 
the  night-sweats  of  consumption  it  is  sometimes  employed,  especially  in  combination 
with  extract  of  belladonna  or  of  hyoscyamus.  Formerly  it  was  much  used  in  epi- 
lepsy and  other  spasmodic  diseases  ;  it  is  still  occasionally  administered  in  chorea. 
As  an  astringent  it  is  chiefly  employed  externally.  Its  solution  constitutes  a  good 
styptic  to  bleeding  surfaces,  and  is  frequently  resorted  to  as  an  injection  in  fluor 
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albus  aud  gonorrhoea,  and  as  a  collyrium  in  ophthalmia,  also  as  a  stimulant  applica- 
tion to  ulcers  both  of  the  mucous  membrane  and  the  skin.  The  dose,  as  a  tonic,  is 
from  one  to  two  grains  (0065  to  0013  Gm.) ;  as  an  emetic,  from  ten  to  thirty 
grains  (0  65  to  1-95  Gm.).  When  used  as  a  collyrium,  injection,  or  gargle,  or  as  a 
wash  fur  indolent  ulcers,  from  one  to  three  grains  (0-065  to  02  Gm.)  or  more  may 
be  dissolved  in  a  fluidounce  (30  C.c.)  of  water.  For  medicinal  purposes  the  crystal- 
lized salt  should  only  be  used.  Prof.  Simpson,  of  Edinburgh,  employed  the  dried 
sulphate  of  zinc,  in  the  form  of  powder,  paste,  or  ointment,  as  a  powerful,  rapid, 
manageable,  safe  caustic  in  indurated  inflammatory  ulcers  of  the  cervix  uteri ;  in 
lupus ;  in  ulcerous  forms  of  skin  diseases ;  in  removing  the  small  red  sensitive 
tumors  which  form  at  the  orifice  of  the  female  urethra,  and  in  destroying  ulcerated 
condylomata  and  warty  excrescences.  The  dried  salt  should  be  finely  levigated. 
The  caustic  paste  is  made  by  incorporating  an  ounce  of  the  powder  with  a  drachm 
of  glycerin  ;  and  the  caustic  ointment,  by  thoroughly  mixing  the  same  quantity  of 
the  powder  with  two  drachms  of  lard.  (See  Am.  Journ.  of  Med.  Sci.,  April,  1857, 
p.  485.) 

Sulphate  of  zinc,  in  an  overdose,  acts  as  an  irritant  poison.  Besides  vomiting  and 
incessant  retching,  it  produces  anxiety,  distressing  restlessness,  and  extreme  prostra- 
tion. Few  cases  are  on  record  of  fatal  poisoning  by  this  salt ;  the  patient  being 
generally  relieved  by  its  prompt  expulsion  in  vomiting.  Four  cases,  however,  have 
been  reported  in  an  Italian  journal,  two  of  which  proved  fatal.  In  one  of  the  fatal 
cases,  an  ounce  and  a  half  had  been  swallowed  by  mistake  for  Epsom  salt.  The 
treatment  consists  in  the  free  administration  of  bland  drinks,  the  use  of  opium  to 
allay  irritation,  and  the  employment  of  the  usual  antiphlogistic  remedies,  should 
symptoms  of  inflammation  arise. 

Off.  Prep.  Zinci  Carbonas,  Br.;  Zinci  Carbonas  Praecipitatus,  L\  S.;  Zinci  Vale- 
rianas, Br. 

ZINCI  VALERIANAS.  U.S.,  Br.     Valerianate  of  Zinc. 

Zn  (Co  H9  02)2.  Ui  O  ;  284*9.  ZnO,  Cio  H9  O3.  HO ;  112-45. 

(ZIN'Ci  VA-LB-RI-A'SA8.) 
Zincum  Valerianicum,  P.G.;  Valerianas  Zincicus;    Valerianate  de  Zinc,  Fr.;  Baldriansanres 
Zinkosyd,  G. 

Valerianate  of  Zinc  was  formerly  included  among  the  preparations  of  the  U.  S. 
Pharmacopoeia,  but  at  the  revision  of  1880  no  process  was  inserted.  The  British 
Pharmacopceia  still  gives  a  formula  for  its  preparation ;  this,  with  the  old  U.  S. 
formula  and  remarks  upon  them  contained  in  the  l-4th  edition  of  the  U.  S.  Dis- 
pensatory, may  be  found  in  the  foot-note.* 

"  Valerianate  of  Zinc  should  be  kept  in  small,  well-stopped  vials."    U.  S. 

*  "Take  of  Valerianate  of  Soda  ttco  troyouncea  and  a  half;  Sulphate  of  Zinc  tico  troyonnces  and 
four  hundred  and  ticenty  grains  ;  Distilled  Water,  a  snj/icient  quantity.  Dissolve  the  salts  sepa- 
rately, each  in  twenty  fluidounces  of  Distilled  Water,  and,  having  heated  the  solutions  to  212°, 
mix  them,  and  set  the  mixture  aside  to  crystallize.  Decant  the  mother-water  from  the  crystals, 
and  put  them  upon  a  filter  in  a  funnel  to  drain.  Mix  the  mother-water  and  the  drainings,  evapo- 
rate at  a  heat  not  exceeding  200°  to  four  fluidounces,  and  again  set  aside  to  crystallize.  Add  the 
crystals,  thus  obtained,  to  those  in  the  funnel,  wash  the  whole  with  a  little  Distilled  Water,  and, 
having  removed  them  with  the  filter,  spread  them  on  bibulous  paper,  and  dry  them  with  a  heat 
not  exceeding  200°."  U.  S.  1870. 

"  Take  of  Sulphate  of  Zinc_^re  ounces  and  three-quartert  [avoirdupois]  :  Valerianate  of  Soda/fpe 
ottnces  [avoird.]  ;  Distilled  Water  a  sufficiency.  Dissolve  the  Sulphate  of  Zinc  and  the  Valerianate 
of  Soda,  each  in  two  pints  [Imperial  measure]  of  the  Water;  raise  both  solutions  to  near  the  boil- 
ing point,  mix  them,  cool,  and  skim  off  the  crystals  which  are  produced.  Evaporate  the  mother- 
liquor  at  a  heat  not  exceeding  200°,  till  it  is  reduced  to  four  [fluid]ounces;  cool  again,  remove 
the  crystals  which  have  formed,  and  add  them  to  those  which  have  been  already  obtained.'  Drain 
the  crystals  on  a  paper  filter,  and  wash  them  with  a  small  quantity  of  cold  Distilled  Water,  till  the 
washings  give  but  a  very  feeble  precipitate  with  chloride  of  barium.  Let  them  now  be  again 
drained,  and  dried  on  filtering  paper  at  ordinary  temperatures.''  Br. 

These  formulas  are  essentially  the  same  as  that  of  the  late  Dublin  Pharmacopoeia.  In  the  forma- 
tion of  the  salt  a  double  decomposition  takes  place  between  the  reacting  salts,  resulting  in  the 
production  of  valerianate  of  zinc  and  sulphate  of  sodium.  Upon  mixing  the  hot  solutions,  crystals 
of  the  sparingly  soluble  valerianate  of  zinc  form  on  the  surface  of  the  liquid ;  and  during  the  pro- 
gress of  its  concentration  to  one-tenth,  more  of  them  are  successively  produced.  These  are  then 
washid  with  cold  distilled  water  to  separate  adhering  sulphate  of  sodium,  drained  on  a  filter,  and 
dried. 
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Properties.  This  salt  is  in  "  soft,  white,  pearly  scales,  permanent  in  the  air, 
having  a  faint  odor  of  valerianic  acid,  a  sweet,  afterwards  styptic  and  metallic  taste, 
and  an  acid  reaction.  Soluble  in  100  parts  of  water,  and  in  40  parts  of  alcohol  at 
15°  C.  (59°  F.),  both  solutions  becoming  turbid  on  boiling.  When  heated  the 
salt  melts  ;  at  a  higher  temperature  it  gives  off  white,  inflammable  vapors,  and  finally 
leaves  a  residue  of  oxide  of  zinc.  The  salt  is  completely  dissolved  by  an  excess 
of  water  of  ammonia,  and,  on  adding  test-solution  of  sulphide  of  ammonium  to  this 
solution,  a  white  precipitate  is  produced.  The  filtrate  should  leave  no  residue 
on  evaporation  (abs.  of  salts  of  alkalies  and  alkaline  earths).  On  mixing  a  cold, 
concentrated  solution  of  the  salt  and  a  similar  one  of  acetate  of  copper,  no  tur- 
bidity or  precipitate  should  be  produced  in  the  mixture  (abs.  of  butyrate).  On 
moistening  1  Gm.  of  the  salt  with  nitric  acid,  evaporating  to  dryness,  again  moistening 
with  nitric  acid,  drying  and  igniting,  a  residue  will  be  left  which  should  weigh  0-283 
Grra."  U.  S.  The  salt,  as  obtained  by  the  British  and  U.  S.  P.  1870  formulas, 
contained  one  mol.  of  water ;  but  when  formed  by  saturating  carbonate  of  zinc, 
made  into  a  paste  with  water,  with  valerianic  acid,  it  contains  six  mols.  of  water, 
and,  when  dried  at  50°  C.  (122°  F.),  perfectly  resembles  the  officinal  salt.  (  Witt- 
stein.)  Other  authorities  (Fliickiger,  Pharmac.  Chem.^i  and  Roscoe  and  Schor- 
lemmer's  Chem.,  vol.  iii.  part  i.)  give  the  formula  of  the  stable  crystallized  salt 
as  7in{Q^^0^ ^-\-2,Vi.fi.  Acetate  of  zinc,  impregnated  with  oil  of  valerian,  has 
been  substituted  for  this  salt ;  but  at  present,  from  the  relative  costliness  of  the 
oil,  there  is  no  inducement  to  this  fraud.  The  butyrate  of  zinc  has  been  sold  in 
Paris  for  the  valerianate,  and  is  so  like  it  as  not  to  be  distinguished  by  its  physical 
properties.  The  two  salts,  however,  may  be  discriminated  by  adding  a  concentrated 
solution  of  the  acid  of  the  suspected  salt,  obtained  by  distillation  with  sulphuric 
acid,  to  a  concentrated  solution  of  acetate  of  copper.  If  the  acid  is  the  butyric,  its 
addition  to  the  solution  of  the  acetate  disturbs  the  transparency  of  the  latter,  by 
the  formation  of  a  bluish  white  precipitate ;  while,  if  the  valerianic,  no  change  is 
produced.  (Larocque  and  Huraut,  Journ.  de  Pharm.,  3e  s6r.,  ix.  430.) 

Medical  Properties.  Valerianate  of  zinc  was  proposed  as  a  remedy,  on  theo- 
retical grounds,  by  Prince  Louis-Lucien  Bonaparte.  Upon  trial  it  was  found  to 
possess  antispasmodic  properties.  By  some  of  the  Italian  physicians  it  has  been 
extolled  as  a  remedy  in  neuralgic  affections.  Dr.  Namias,  of  Venice,  employed  it 
with  advantage  in  anomalous  nervous  affections,  attended  with  palpitation  of  the  heart, 
constriction  of  the  throat,  and  pain  in  the  head.  Dr.  Francis  Devay,  of  Lyons,  found 
it  useful  in  epilepsy,  and  in  the  nervous  affections  which  accompany  chlorosis.  The 
dose  is  one  or  two  grains  (0065-0-13  Gm.),  repeated  several  times  a  day,  and  given 
in  the  form  of  pill.  (See  a  paper  by  Prof  Procter,  A.  J.  P.,  April,  1845.) 

ZINGIBER.  U.  S.,  Br.     Ginger. 

(ZIN'QI-BER.) 

*'  The  rhizome  of  Zingiber  officinale.  Roscoe.  (^Nat.  Ord.  Zingiberaceae.)"  U.  S. 
"  The  scraped  and  dried  rhizome."  £r. 

Rhizoma  Zins;iberis,  P.G.;  Gingembre,  Fr.;  Ingwer,  G.;  Zenzero,  It.;  Gengibre,  Sp. 

Gen.  Ch.  Flowers  spathaceous.  Inner  limb  of  the  corolla  with  one  lip.  Anther 
double,  with  a  simple  recurved  horn  at  the  end.  Germen  inferior.  Style  enclosed 
in  the  furrow  formed  by  the  anther.   Loudon's  Encyc.  of  Plants. 

Zingiber  officinale.  Roscoe,  Trans.  Linn.  Soc.  viii.  348  ;  Carson,  Jlliist.  of  Med. 
Bot.  ii.  55,  pi.  98. — Amomum  Zingiber.  Willd.  Sp.  Plant,  i.  6  ;  B.  &  T.  270. 
The  ginger  plant  has  a  biennial  or  perennial,  creeping,  tuberous  root  or  rhizome, 
and  an  annual  stem,  which  rises  two  or  three  feet  in  height,  is  solid,  round,  erect, 
and  enclosed  in  an  imbricated  membranous  sheathing.  The  leaves  are  lanceolate, 
acute,  smooth,  five  or  six  inches  long  by  about  an  inch  in  breadth,  and  stand  alter- 
nately on  the  sheaths  of  the  stem.  The  flower-stalk  rises  by  the  side  of  the  stem 
from  six  inches  to  a  foot,  and  like  it  is  clothed  with  oval,  acuminate  sheaths ;  but  it 
is  without  leaves,  and  terminates  in  an  oval,  obtuse,  bracteal,  imbricated  spike.  The 
flowers  are  of  a  dingy  yellow  color,  and  appear  two  or  three  at  a  time  between  the 
bracteal  scales.  .  . 
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The  plant  is  a  native  of  Hindostan,  and  is  cultivated  in  all  parts  of  India.  It  is 
also  cultivated  in  the  West  Indies,  whither  it  was  transplanted  from  the  East,  and 
at  Sierra  Leone  in  Africa.  The  flowers  have  an  aromatic  smell,  and  the  stems,  when 
bruised,  are  slightly  fragrant ;  but  the  root  is  the  portion  in  which  the  virtues  of  the 
plant  reside.  This  is  fit  to  be  dug  up  when  a  year  old.  In  the  West  Indies,  the 
ginger  crop  is  gathered  in  January  and  February,  after  the  stems  have  withered. 
After  having  been  properly  cleansed,  the  root  is  scalded  in  boiling  water,  in  order  to 
prevent  germination,  and  is  then  rapidly  dried.  Thus  prepared,  it  constitutes  the 
ordinary  ginger. of  commerce,  or  hlach  ginger,  as  it  is  sometimes  called  from  the 
darkish  color  acquired  in  the  process.  It  is  imported  chiefly  from  Calcutta,  and  is 
known  to  the  druggists  by  the  name  of  East  India  ginger;  but  recently  considerable 
quantities  have  been  brought  from  Africa,  and  some  probably  reaches  us  from  the 
West  Indies.  In  Jamaica  another  variety  is  prepared  by  selecting  the  best  roots, 
depriving  them  of  their  epidermis,  and  drying  them  separately  and  carefully  in  the 
sun.  This  is  called  in  the  books  white  ginger,  and  is  most  highly  valued.  It  reaches 
us  from  England,  where  it  is  said  to  undergo  some  further  preparation,  by  which  its 
appearance  is  improved.  It  is  usually  called  in  our  markets  Jamaica  ginger.  The 
root  is  also  at  present  imported  from  the  East  Indies  deprived  of  the  epidermis. 
Considerable  quantities  are  brought  immediately  from  the  West  Indies  in  a  recent 
state,  and  sold  by  the  confectioners.  A  preserve  is  made  from  ginger  by  selecting  the 
roots  while  young  and  tender,  depriving  them  of  their  cortical  covering,  and  boiling 
them  in  syrup.  This  is  occasionally  imported  from  the  East  and  West  Indies.  When 
good  it  is  translucent  and  tender. 

The  recent  root  is  from  one  to  four  inches  long,  somewhat  flattened  on  its  upper 
and  under  surface,  knotty,  obtusely  and  irregularly  branched  or  lobed,  externally  of  a 
light  ash  color  with  circular  rugae,  internally  yellowish  white  and  fleshy.  It  some- 
times germinates  when  kept  in  the  shops. 

The  common  or  black  ginger  is  of  the  same  general  shape,  but  has  a  dark  ash- 
colored  wrinkled  epidermis,  which,  being  removed  in  some  places,  exhibits  patches 
of  an  almost  black  color,  apparently  the  result  of  exposure.  Beneath  the  epider- 
mis is  a  brownish,  resinous,  almost  homy  cortical  portion.  The  interior  parenchyma 
is  whitish  and  somewhat  farinaceous.  The  powder  is  of  a  light  yellowish  brown 
color.     This  variety  is  most  extensively  used. 

The  Jamaica  or  ichite  ginger  differs  in  being  entirely  deprived  of  epidermis,  and 
white  or  yellowish  white  on  the  outside.  The  pieces  are  rounder  and  thinner,  in  con- 
sequence of  the  loss  of  substance  in  their  preparation.  They  aff"ord  when  pulverized 
a  beautiful  yellowish  white  powder,  which  is  brought  from  Liverpool  in  jars.  This 
variety  is  firm  and  resinous,  and  has  more  of  the  sensible  qualities  of  ginger  than  the 
black.  The  uncoated  ginger  of  the  East  Indies  resembles  the  Jamaica,  but  is  darker, 
being  gray  rather  than  white.  As  the  Jamaica  commands  a  much  higher  price  than 
even  the  uncoated  East  India  production,  the  latter  is  occasionally  altered  to  simulate 
the  former.  This  is  sometimes  done  by  coating  the  exterior  with  sulphate  or  car- 
bonate of  calcium,  sometimes  by  bleaching,  by  which  not  only  the  exterior  but  also 
the  internal  parts  are  rendered  whiter  than  in  the  unprepared  root.  Trommsdorff 
found,  in  a  specimen  which  he  examined,  evidences  of  the  presence  of  chlorides,  sul- 
phates, and  calcium,  and  concluded  that  the  bleaching  was  effected  by  chlorine,  or 
by  chloride  of  lime  and  sulphuric  acid.  Having  macerated  some  black  ginger  in 
water,  deprived  it  of  the  cortical  portion,  treated  it  for  twenty-four  hours  with  sul- 
phuric acid  diluted  with  nine  times  its  weight  of  water,  and  finally  placed  it  in  a 
mixture  of  chloride  of  lime  and  water,  in  which  it  was  allowed  to  remain  for  two 
days,  he  found  it,  upon  being  washed  and  dried,  to  present  an  appearance  closely  re- 
sembling that  of  the  finest  white  ginger,  both  on  the  surface  and  internally.  (An7i. 
der  PJiami.,  xvii.  98.)  Acccording  to  Brande,  ginger  is  often  washed  in  whiting  and 
water  ;  and  Pereira  states  that  it  is  sometimes  bleached  by  exposure  to  the  fumes  of 
burning  sulphur. 

General  Properties.  The  U.  S.  Pharmacopoeia  describes  ginger  as  "  about  three- 
filths  of  an  inch  (15  mm.)  broad,  flattish,  on  one  side  lobed  or  clavately  branched ; 
deprived  of  the  corky  layer ;  pale  buff"-colored,  striate,  breaking  with  a  mealy,  rather 
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fibrous  fracture,  showing  numerous,  small,  scattered  resin-cells  and  fibro-vascular 
bundles,  the  latter  enclosed  by  a  nucleus  sheath."  The  odor  of  ginger  is  aromatic 
and  penetrating,  the  taste  spicy,  pungent,  hot,  and  biting.  These  properties  gradu- 
ally diminish,  and  are  ultimately  lost,  by  exposure.  The  virtues  of  ginger  are  ex- 
tracted by  water  and  alcohol.  Its  constituents,  according  to  M.  Morin,  are  a  volatile 
oil ;  a  resinous  matter,  soft,  acrid,  aromatic,  and  soluble  in  ether  and  alcohol ;  a 
sub-resiti  insoluble  in  ether  ;  gum  ;  starch  ;  sulphur  ;  acetic  acid  ;  acetate  of  potas- 
sium ;  and  lignin.  The  peculiar  flavor  of  the  root  appears  to  depend  on  the  vola- 
tile oil,  its  pungency  partly  on  the  resinous  or  resino-extractive  principle.  A  con- 
siderable quantity  of  pure  white  starch  may  be  obtained  from  it.  The  volatile  oil. 
examined  by  A.  Papousck,  was  yellow,  of  the  odor  of  ginger,  and  of  a  hot  aromatic 
taste.  Its  sp.  gr.  was  0-893,  and  boiling  point  246  1°  C.  (475°  F.).  Deprived  of 
water  by  distillation  over  phosphoric  oxide,  it  consisted  of  carbon  and  hydrogen,  with 
the  formula  Cj„H,g,  and  therefore  belongs  to  the  terpenes.  (See  Chem.  Gaz.,  1853,  p. 
12.)  According  to  Zeller,  one  pound  of  the  dried  root  yields  one  drachm  and  seven- 
teen grains  of  volatile  oil.  {Centralb.,  1855,  p.  207.)  Fliickiger  obtained  from  one 
hundred  and  twelve  pounds  of  Jamai  ca  ginger  four  and  a  half  ounces  of  the  oil,  or 
about  one-quarter  of  one  per  cent.  He  states,  however,  that  Messrs.  Schimmel  & 
Co.,  of  Leipsic,  informed  him  that  they  obtained  as  much  as  2-2  per  cent,  from  good 
ginger.  (^Pharmacographia,  2d  ed.,  p.  637.)  Those  pieces  of  ginger  which  are 
very  fibrous,  light  and  friable,  or  worm-eaten,  should  be  rejected.  The  commercial 
powder  of  ginger  is  very  frequently  adulterated,  rice  starch,  flour  ginger  which  has 
been  exhausted  in  making  preparations,  and  even  brick-dust  and  chalk,  being  used 
for  the  purpose,  and  the  loss  of  pungency  atoned  by  the  addition  of  capsicum  or 
mustard. 

Kedical  Properties  and  Uses.  Ginger  is  a  grateful  stimulant  and  carminative, 
and  is  often  given  in  dyspepsia,  flatulent  colic,  and  the  feeble  state  of  the  alimentary 
canal  attendant  upon  atonic  gout.  It  is  an  excellent  addition  to  bitter  infusions  and 
tonic  powders,  imparting  to  them  an  agreeable,  warming,  and  cordial  operation  upon 
the  stomach.  When  chewed  it  produces  much  irritation  of  the  mouth,  and  a  copious 
flow  of  saliva ;  and,  when  snufi'ed  up  the  nostrils  in  powder,  excites  violent  sneezing. 
It  is  sometimes  used  as  a  local  remedy  in  relaxation  of  the  uvula  and  palsy  of  the 
tongue  and  fauces.  Externally  it  is  rubefacient.  It  may  be  given  in  powder  or  infu- 
sion. The  dose  of  the  former  is  from  ten  grains  to  a  scruple  (065-1 -3  Gm.)  or 
more.  The  infusion  may  be  prepared  by  adding  half  an  ounce  of  the  powdered  or 
bruised  root  to  a  pint  of  boiling  water,  and  may  be  given  in  the  dose  of  one  or  two 
fluidounces  (30-60  C.c.)  A  fluid  extract  and  oleoresin  of  ginger  are  now  offici- 
nal, and  are  very  convenient  preparations,  (See  Extractum  Zingiheris  Fluidvm  and 
Oleoresina  Zingibens.)  The  dose  of  the  former  may  be  from  ten  to  thirty  minims 
(0-6-1-9  C.c),  of  the  latter  from  two  to  five  minims  (012-0  3  C.c).  There  is  also 
an  officinal  tincture,  the  dose  of  which  is  about  a  fluidrachm  (3*75  C.c). 

Off.  Prep.  Confectio  Scammonii,  Br.;  Extractum  Zingiheris  Fluidum,  U.  S.;  In- 
fusum  Sennae,  Br.;  Oleoresina  Zingiheris,  IT.  S.;  Pilulae  Scillae  Compositse  ;  Pulvis 
Aromaticus,  IT.  S.;  Pulvis  Cinnamomi  Compositus,  Br.;  Pulvis  Jalapse  Compositus, 
Br.;  Pulvis  Opii  Compositus,  Br.;  Pulvis  Rhei  Compositus  ;  Pulvis  Scammonii 
Compositus,  Br.;  Syrupus  Rhamni,  Br.;  Tinctura  Zingiheris ;  Tinctura  Zingiheris 
Fortior,  Br.;  Vinum  Aloes. 


PART   II. 


DRUGS  AND  MEDICINES  NOT  OFFICINAL.* 

Ix  the  progress  of  the  medical  art,  numerous  remedies  have  at  different  times 
risen  into  notice  and  employment,  which,  by  the  revolutions  of  opinion  incident  to 
our  science,  or  by  the  discovery  of  more  efficient  substitutes,  have  so  far  fallen  into 
disrepute  as  to  have  been  discarded  from  general  practice,  and  to  no  longer  hold  a 
place  in  the  officinal  catalogues.  Of  these,  however,  some  are  still  occasionally  em- 
ployed by  practitioners  and  referred  to  by  writers,  and  many  retain  a  popularity  as 
domestic  remedies,  or  among  empirics,  which  they  have  lost  with  the  medical  pro- 
fession generally.  The  attention  of  physicians  must,  therefore,  frequently  be  called 
to  them  in  the  course  of  practice ;  and  it  is  highly  desirable  to  possess  some  knowl- 
edge of  their  properties  and  effects,  in  order  to  be  enabled  to  judge  of  their  agency 
in  any  particular  case,  and  at  the  same  time  to  avoid  the  suspicion  of  incompetence 
which  might  attach  to  the  exhibition  of  entire  ignorance  in  relation  to  them.  The 
remark  is  true  also  of  other  substances,  which,  though  at  no  time  ranked  among 
regular  medicines,  are  yet  habitually  employed  in  families,  and  the  influence  of  which, 
either  remedial  or  otherwise,  must  often  enter  into  our  estimate  of  the  causes  which 
produce  or  modify  disease.  New  medicines,  moreover,  are  frequently  brought  for- 
ward, which,  without  having  obtained  the  sanction  of  the  medical  authorities,  are 
occasionally  prescribed,  and  therefore  merit  notice.  To  supply,  to  a  certain  extent, 
the  requisite  means  of  information  in  regard  to  the«e  extra-officinal  remedies,  is  the 
object  of  the  following  brief  notices,  among  which  are  also  included  accounts  of  sub- 
stances not  employed  as  medicines,  but  usually  kept  in  the  drug  stores  for  various 
purposes  connected  with  the  arts,  or  with  domestic  convenience.  In  a  work  in- 
tended for  the  use  as  well  of  the  apothecary  and  druggist  as  of  the  physician  and 
medical  student,  the  introduction  of  such  accounts  is  obviously  proper,  if  kept  in 
due  subordination  to  the  more  important  object  of  teaching  the  properties  of  medi- 
cines, and  the  modes  of  preparing  them.  The  authors  regret  that  the  limits,  which 
practical  convenience  appears  to  require  in  a  Dispensatory,  do  not  admit  of  a  more 
complete  description  of  the  various  drugs  and  medicines  of  the  kind  above  alluded 
to,  but  the  attempt  is  made  to  give  at  least  the  information  where  to  look  for  an 
account  of  almost  everything  used  in  medicine.  In  relation  to  the  nomenclature 
employed,  it  may  be  proper  to  observe  that  all  those  vegetable  remedies,  which, 
not  being  generall}-  kept  in  the  shops,  have  no  current  commercial  name,  are  de- 
scribed under  the  scientific  title  of  the  plant  producing  them ;  while  other  sub- 
:stances  are  designated  by  the  names  which  ordinary  usage  has  assigned  them. 

ABR03IA  AGUSTUM.  A  viscid  white  fluid  found  in  the  fleshy  bark  of  the  root  of 
this  plant,  which  is  a  native  of  India,  is  stated  by  B.  B.  Mohun  Sircor  to  be  of  great  ser- 
vice in  dysmenorrhoea.  A  half  drachm  of  the  fresh  root  is  given  at  a  dose.  (Am.  Jour. 
Med.  ScL,  July,  1873,  p.  276.) 

ACERATES  DECUMBENS.  This  plant,  which  grows  in  New  Mexico,  is  stated  by 
Dr.  Wm.  J.  Wilson,  U.S.A.,  to  be  used  by  the  Mexicans  as  a  specific  in  snake-bite. 
{Phila.  Med.  Times,  v.  183.) 

ACETATE  OF  ALUMINIUM.  This  salt  may  be  obtained  by  the  direct  combina- 
tion of  hvdrated  alumina  with  acetic  acid,  or  bv  reaction  between  sulphate  of  aluminium 
and  acetate  of  lead,  Al,(SOJj -f- 3Pb(C,H30.;)  =  3PbS0^ -f- Al^(C,HjO,),.  It  is  deli- 
quescent. Acetate  of  aluminium  is  valuable  only  as  a  disinfectant,  operating  in  this  way 
like  the  sulphate  of  aluminium,  and  employed  in  the  same  manner.  (See  Altiminii  Sui- 
phas.)  Subacetate  of  aluminium^  has  been  used  in  solution  as  a  local  astringent  in  various 
«kin  affections.  (For  a  formula,  see  A.  J.  P.,  1872,  p.  104.) 

*  By  the  term  oGScinal  medicines,  here  as  well  as  elsewhere  in  this  work,  are  meant  such  as  are 
embraced  in  the  United  States  and  British  Pharmacopoeias. 
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ACETATE  OF  MAGNESIUM.  Magtiesii  Acetas.  Mg(CjjH3,02)2.  This  salt,  proposed 
as  a  purgative  by  M.  Renault,  of  Paris,  is  deliquescent,  and  cannot  be  crystallized  with- 
out difficulty.  {Carl  von  Hauer.)  It  has  the  merit  of  extreme  solubility  both  in  water 
and  alcohol.  Though  without  much  taste,  it  is  inferior  in  that  respect  to  citrate  of 
magnesium,  for  which  it  is  proposed  as  a  substitute.  It  is  prepared  for  therapeutic  use 
by  saturating  120  parts  of  carbonate  of  magnesium  with  acetic  acid,  and  evaporating 
the  resulting  liquid,  after  filtration,  to  300  parts.  The  product  is  a  syrupj'^  acetate  of 
magnesium,  whichis  to  be  mixed  with  three  times  its  weight  of  syrup  of  oranges,  to 
form  the  preparation  of  M.  Renault.  Of  this  about  four  ounces  is  the  dose.  An  objec- 
tion to  the  liquid  acetate  is,  that,  owing  to  its  attraction  for  moisture,  it  cannot  be  pre- 
served of  uniform  strength  for  mixing  with  the  syrup  of  oranges.  {Joui\  de  Pharm.,  3e 
ser.,  xiii.  260.) 

ACHILLEA.  U.S.  1870  {Herbe  aux  CharpenUe7-s,Millefeiiille,  Fr.;  Schafgarbe,Schaf- 
rippe,  G.  ;  Millefoffiie,  It.  ;  Cientoenrayna,  Verba  de  San  Juan,  Sp.).  Achillea  Mille- 
foliwin.  Milfoil  or  yarrow  is  a  perennial  herb,  common  to  the  old  and  new  continents, 
though  supposed  to  have  been  introduced  into  this  country  from  Europe.  It  abounds  in 
old  fields,  along  fences,  and  on  the  borders  of  woods  and  of  cultivated  grounds,  tbrouah- 
out  the  United  States.  It  is  from  a  foot  to  eighteen  inches  high,  and  is  speciiically  dis- 
tinguished by  its  doubly  pinnate,  downy,  minutely  divided  leaves,  with  linear,  dentate, 
mucronate  divisions,  from  which  it  derived  the  name  of  milfoil,  by  its  furrowed  stem 
and  calyx,  and  by  its  dense  corymb  of  whitish  flowers,  which  appear  throughout  the 
summer,  from  June  to  September.  The  whole  herb  is  medicinal.  Achillea  Moschain  or 
Iva  of  Europe  is  sometimes  used  as  a  substitute  for  A.  Millefoliinn.  Von  Planta  found 
in  it  a  bitter,  aromatic,  bluish-green  volatile  oil,  Tvaol  (CJ2H20O),  and  a  peculiar  nitro- 
genous principle,  Moschatin  (C2iH.^,N07).  {Ann.  Chem.  Pharm,,  civ.  145,  1870.)  For 
further  particulars  see  P.  J.  Tr.,  March,  1871. 

Both  the  flowers  and  leaves  of  A.  Millefolium  have  an  agreeable,  though  feeble  aroma- 
tic odor,  which  continues  after  drying,  and  a  bitterish,  astringent,  pungent  taste.  The 
aromatic  properties  are  strongest  in  the  flowers,  the  astringency  in  the  leaves.  The  plant 
contains  besides  a  volatile  oil  and  tannin  a  peculiar  principle,  AchiUei7i,  which  wasMis- 
covered  by  Zanon.  {Ann.  Chem.  Pharm.,  ]viu.  21.)  As  analyzed  by  Von  Planta  (.4?m. 
Chem.  Pharm.,  civ.,  1870)  its  formula  is  CjoHggN^Oij.  It  occurs  in  a  brownish-red  mass 
of  a  strongly  bitter  taste,  soluble  in  water,  more  feebly  in  alcohol,  not  at  all  in  ether. 
It  has  been  surmised  to  be  an  alkaloid,  but  this  is  very  doubtful.  Achilleic  acid,  also  dis- 
covered by  Zanon,  is  affirmed  by  Hlasiwetz  to  be  identical  with  aconitic  acid.  The  oil, 
which  maj'  be  obtained  separate  by  distillation  with  water,  has  a  beautiful  azure-blue 
color,  and  the  peculiar  flavor  of  milfoil.  The  active  principles  are  extracted  both  by 
water  and  alcohol.  A.  Millefolium,  is  a  mild  aromatic  tonic  and  astringent.  In  former 
times  it  was  much  used  as  a  vulnerary,  and  was  given  internally  for  the  suppression  of 
hemorrhages,  and  of  profuse  mucous  discharges.  It  was  employed  also  in  intermittents, 
and  as  an  antispasmodic  in  flatulent  colic  and  nervous  affections.  Its  hot  infusion  is 
used  as  an  enimenagogue  in  France,  and  also  in  suppression  of  the  lochia  ;  it  is  some- 
times employed  in  low  exanthematous  fevers  with  difficult  eruption.  In  these  cases  it 
probably  acts  as  a  stimulant  sudorific,  as  do  most  aromatic  herbs.  In  some  parts  of 
Sweden  it  is  said  to  be  employed  as  a  substitute  for  hops  in  the  preparation  of  beer,  which 
it  is  thought  to  render  more  intoxicating.  It  is  best  administered  in  infusion  (ounce  to 
the  pint),  made  without  boiling,  or  the  volatile  oil  may  be  given  in  doses  of  twenty  or 
thirty  drops.  Puppi  found  that  thirty  to  seventy-five  grains  of  achillein  in  divided 
doses  produced  marked  irregularity  of  the  pulse  with  increase  of  the  appetite. 

'  ACT^A  SPICATA.  Baneberry.  Herb  Christopher.  This  is  a  perennial,  herbaceous, 
European  plant,  growing  in  the  woods  of  mountainous  regions,  and  attaining  a  height 
of  two  feet  or  more.  The  root  is  of  a  dark-brown  color,  and  bears  some  resemblance  to 
that  of  Helleboriis  niger,  for  which  it  is  said  to  be  occasionally  substituted.  Its  odor, 
in  the  recent  state,  is  sweetish  and  rather  naus.eous,  but  is  in  great  measure  dissipated  by 
drying.  The  taste  is  bitterish  and  somewhat  acrid.  In  its  operation  on  the  system,  the 
root  is  purgative  and  sometimes  emetic,  and  is  capable,  in  overdoses,  of  producing  dan- 
gerous effects.  It  is  unknown  in  this  country.  We  have,  however,  a  native  species  of 
Actaea,  A.  Americana  of  Pursh,  of  which  there  are  two  varieties — alba  and  rubra — 
distinguished  by  the  color  of  their  berries,  which  in  the  former  are  white,  and  in  the 
latter  red.  They  are  sometimes  called  white  and  red  cohosh,  a  name  derived  from  the 
language  of  the  aborigines.  By  some  botanists  they  are  treated  of  as  distinct  species, 
under  the  names  of  Ac.tcva  alba  and  Actoea  rubra.  They  grow  in  the  rich  deep  mould 
of  rocky  woods,  from  Canada  to  Virginia.  They  are  said  to  have  been  much  esteemed 
by  the  Indians.  Their  medical  properties  are  probably  similar  to  those  of  A.  spicata. 
The  name  baneberry,  given  to  different  species  of  Acta3a,  was  derived  from  the  reputed 
poisonous  properties  of  their  berries.  Mr.  Frederick  Stearns,  in  his  account  of  the 
medical  plaqts  of  Michigan,  speaks  of  the  rhizome  of  Actoea  alba  as  being  violently 
purgative.   {Proe.  of  the  Am.  Pharm.  Assoc.,  1858,  p.  240.) 

ADANSONIA  DIGITATA.  Baobab.     A  tree  of  enormous  magnitude,  belonging  to 
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the  Sterculiacese  {lindley).  It  is  a  native  of  Africa,  extending  quite  through  that  con- 
tinent from  Senegal  to  Abyssinia,  and  has  been  introduced  into  the  "West  Indies.  The 
leaves  and  bark  of  this  tree  abound  in  mucilage,  and  have  little  smell  or  taste.  By  the 
Africans  the  leaves  are  used  as  a  diaphoretic,  and  the  subacid  pulp  of  the  fruit  in  d^'sen- 
tery.  Dr.  Duchassaing,  of  Guadaloupe,  West  Indies,  and  M.  Pierre,  of  France,  com- 
mend the  bark  highly  as  an  antiperiodic.  {Arch.  Gen.,  3e  ser.,  xxiii.  535.)  It  is  said  to 
be  acceptable  to  the  stomach,  and  to  produce  no  other  observable  physiological  effect 
than  increase  of  appetite,  increased  perspiration,  and  perhaps  diminished  frequency  of 
pulse.  An  ounce  may  be  boiled  in  a  pint  and  a  half  of  water  to  a  pint,  and  the  whole 
t4iken  in  a  day.     {Journ.  de  Pharm.,  3e  ser.,  xiii.  412  and  421.) 

ADD  ADD.  The  leaves  of  Celastrus  obscur^is,  used  in  Abyssinia  as  an  antiperiodic. 
Prof.  Dragendorff  found  in  them  tannic  acid,  volatile  oil,  and  a  bitter  principle  celastine, 
chemically  identical  with  menyanthin.  (.4.  P.  A.,  xxvi.  299.) 

ADENIA  VENENATA.  This  is  a  climbing  passion-flower  of  Africa,  said  by  the 
traveller  Schweinfurth  to  be  used  as  a  vesicant.  (P.  J.  Ti:,  March,  1874.) 

ADIANTUM  PEDATUM.  Maidenhair.  An  indigenous  fern,  the  leaves  of  which 
are  bitterish  and  aromatic,  and  have  been  supposed  to  be  useful  in  chronic  catarrhs  and 
other  pectoral  affections.  A  European  species,  known  by  the  same  vulgar  name,  is  the 
A.  Capillus  Veneris,  which  has  similar  properties,  though  feebler,  and  has  been  much 
used  as  a  pectoral,  on  the  continent  of  Europe,  from  very  early  times.  It  is  given  in  the 
form  of  infusion,  sweetened  with  sugar  or  honey  ;  and  a  syrup  prepared  from  it  is  popu- 
lar in  France,  under  the  name  of  sirop  de  capillaire.  The  name  of  maidenhair  has  also 
been  given  to  Asplenium  Trichomaues,  the  leaves  of  which  have  a  mucilaginous,  sweet- 
'.sh,  somewhat  astringent  taste,  and  have  been  used  for  the  same  purposes  with  those  of 
the  plants  above  mentioned.  Another  species  of  Asplenium,  A.  Adianium  nigrum,  has 
been  substituted  for  the  genuine  maidenhair;  but  neither  of  them  has  the  aromatic  flavor 
of  that  fern. 

ADONIS  YERNALIS.  The  leaves  of  this  plant,  which  grows  wild  in  Southern  Eu- 
rope, are  sometimes  used  in  medicine,  whilst  the  rhizome  has  been  discovered  in  com- 
mercial black  hellebore,  as  an  adulteration.  Linderos  examined  the  leaves  and  found  in 
them  10  per  cent,  of  aconitic  acid.  (Liebig's  Annalen  d.  Chem.,  X.  R.,  1876,  p.  340.)  The 
leaves  are  reputed  to  possess  drastic  properties. 

^SCULUS  HIPPOCASTANUil.  Horsechestnut.  The  horsechestnutisa  nativeof 
Asia,  and  was  introduced  about  the  middle  of  the  sixteenth  century  into  Europe,  where, 
as  well  as  in  this  country,  it  is  now  extensively  cultivated  as  an  ornamental  tree.  Quer- 
citrin  has  been  found  by  Rochleder  in  very  small  proportion  in  the  leaves.  [Journ.  de 
Pharm.,  Mai,  1859,  p.  393.)  Fraxin,  a  peculiar  principle  of  the  bark  of  Fraxinus  ex- 
celsior, has  been  detected  also,  by  Mr.  Stokes,  in  the  bark  of  the  horsechestnut ;  and 
Rochleder  has  discovered  in  the  capsules  of  the  fruit  a  peculiar  acid,  which  he  names 
capsulcescic  acid.  (Ibid.,  Aout,  1860,  p.  151.)  The  fruit  and  bark  have  been  used  in  medi- 
cine. The  fruit  abounds  in  starch,  but  has  a  rough,  disagreeable,  bitter  taste,  of  which 
it  may  in  great  measure  be  deprived  by  maceration  in  an  alkaline  solution.  The  starch 
has  been  prepared  in  France  for  use  ;  the  nut  being  reduced  to  a  pulp,  washed,  and  treated 
like  the  potato.  {Am.  Journ.  of  Sci.  and  Arts,  Sept.  1856,  p.  264.)  The  bitter  principle 
is  denominated  esculin,  and,  according  to  Rochleder,  may  be  obtained  by  precipitating 
with  acetate  of  lead  a  decoction  of  the  rind,  filtering,  treating  the  filtered  liquor  with 
sulphuretted  hydrogen,  again  filtering,  evaporating  to  the  consistence  of  syrup,  and  set- 
ting the  residue  aside  in  a  cool  place.  In  a  few  days,  the  liquid  is  converted  into  a  mass 
of  crystals,  which  are  to  be  expressed,  and  purified  by  repeated  crystallization  from 
alcohol,  and  afterwards  from  boiling  water.  If  now  washed  on  a  filter  with  cold  water 
till  they  have  lost  one-third  of  their  weight,  they  are  rendered  as  pure  as  it  is  possible  to 
obtain  them.  (For  another  process  of  preparing  it,  see  ..4.  J.  P.,  xliv.  400.)  Esculin  is 
in  shining  white,  prismatic  crystals,  inodorous,  bitter,  but  slightly  soluble  in  cold  water, 
more  soluble  in  boiling  water,  and  very  readily  so  in  boiling  alcohol,  and  in  alkaline 
solutions.  Its  solution  is  precipitated  by  subacetate  of  lead.  Its  formula,  according  to 
Schiff,  is  CjjHjgOj,.  When  treated  with  dilute  sulphuric  acid,  it  is  converted  into  grape 
sugar,  and  a  peculiar  substance  called  esculetin.  {Chem.  Gaz.,  Jan.  15,  1857,  p.  27.) 
Tannin  is  found  in  all  parts  of  the  tree,  including  the  leaves  as  well  as  the  bark  and  fruit. 
According  to  Rochleder,  when  pure,  it  is  white  and  soluble  in  water,  alcohol,  and  ether; 
becomes  red  by  the  absorption  of  oxygen  ;  colors  green  the  persalts  of  iron,  but  violet  on 
the  addition  of  a  little  alkali ;  precipitates  gelatin  but  not  tartar  emetic  ;  in  concentrated 
solution  is  precipitated,  at  least  partialh',  by  sulphuric,  hydrochloric,  and  metaphosphoric 
acids,  while  acetic  acid  is  opposed  to  this  result ;  and  forms  also,  with  the  sulphites  of 
potassium  and  sodium  and  the  hydrosulphate  of  ammonium,  precipitates  which  are  dis- 
solved by  dilute  acetic  acid.  {Journ.  de  Pharm.,  Janv.  1868,  p.  72.)  The  powdered 
kernel  of  the  nut  is  a  sternutator%'.  The  extract  of  the  wood  is  said  to  be  used  in  dye- 
ing silk  black.  The  fixed  oil,  extracted  from  the  kernels  by  ether,  has  been  employed  in 
France  as  a  topical  remedy  in  rheumatism  ;  and  the  bark  as  an  antiperiodic  in  doses  of 
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half  an  ounce  in  the  24  hours,  given  in  the  form  of  decoction.  Esculin  has  also  been 
successfully  administered  in  malarial  disorders,  in  15  grain  doses  repeated  once  during 
the  interm'issions.   {An7i.  de  Therap.,  1859,  p.  160;   1860,  p.  198.) 

The  fruit  of  the  JEsculus  Pavia,  or  the  Red  Buckeye  of  the  Southern  United  States,  is 
said  to  be  actively  poisonous,  producing  symptoms  analogous  to  those  caused  by  strych- 
nia. Mr.  E.  C.  Batchelor  {A.  J.  P.,  xlv.  144)  found  in  the  cotyledons  of  the  seeds  about 
2^  per  cent,  of  a  peculiar  glucoside.  ^sculus  glabra,  the  Ohio  Buckeye,  is  asserted  to  be 
very  useful  in  congestions  of  the  portal  circulation.   [New  Preparations,  ii.  21.) 

AGAKIC.  Touchwood.  Spunk.  Tinder.  This  is  the  product  of  different  species  of  a 
genus  of  mushrooms  denominated  Boletus.  Several  species  are  used  as  food,  several  are 
poisonous,  and  two  at  least  have  been  ranked  among  officinal  medicines  in  Europe.  Bo- 
letus laricis,  Polyporus  officinalis,  Fries,  which  grows  upon  the  larch  of  the  old  world, 
is  the  white  agaric  or  purgittg  agaric  of  medical  writers.  It  is  of  various  sizes,  from  that 
of  the  fist  to  that  of  a  child's  head,  or  even  larger,  hard  and  spongy,  externally  brownish 
or  reddish  ;  but,  as  found  in  commerce,  it  is  deprived  of  its  exterior  coat,  and  consists 
of  a  light,  white,  spongy,  somewhat  farinaceous,  friable  mass,  which,  though  capable  of 
being  rubbed  into  powder  upon  a  sieve,  is  not  easily  pulverized  in  the  ordinary  mode, 
as  it  flattens  under  the  pestle.  It  has  a  sweetish  very  bitter  taste,  and  Braconnot  believed 
it  consisted  of  72  parts  of  resinous  matter,  2  of  bitter  extractive,  and  26  oi'  fmigin,  a 
nutritious  animalized  principle,  constituting  the  base  of  the  fleshy  substance  of  mush- 
rooms. The  fungin  has  since  been  shown  to  be  merely  yyietacellulose,  and  may  be  ob- 
tained by  treating  the  agaric  with  water,  weak  soda  solution,  hydrochloric  acid,  and 
alcohol.  Masing  {Archio  d.  Pharni.,  1875,  111)  obtained  from  agaric  two  distinqt 
resins ;  one  insoluble  in  chloroform,  being  a  white,  crystalline  powder,  without  odor  or 
taste ;  the  other  soluble  in  chloroform  and  alcohol,  and  of  an  intensely  bitter  taste. 

Medical  Properties. — In  the  dose  of  four  or  six  grains,  it  is  said  to  act  powerfully  as 
a  cathartic  ;  but  Lieutaud  asserts  that  it  may  be  given  in  the  quantity  of  thirty  grains 
or  a  drachm  without  sensibly  purging.  M.  Andral  has  found  it  useful  in  checking  the 
night-sweats  of  phthisis.  He  uses  it  in  doses  of  eight  grains,  and  gradually  increases  to 
a  drachm  during  the  day,  without  any  observable  inconvenience  to  the  digestive  func- 
tions. In  this  country  it  is  scarcely  employed.  That  which  is  most  esteemed  is  said  to 
be  brought  from  Siberia;  but  it  is  probably  produced  wherever  the  European  larch 
grows.  "Dr.  Wm.  M.  McPheeters  {St.  Louis  Mid.  and  Surg.  Journ.,  x.  421)  found  a 
specimen  brought  from  the  Rocky  Mountains  decidedly  cathartic  in  doses  of  25  grains. 
A  tincture  of  the  agaric  of  the  Canadian  larch  has  been  used  successfully  in  rheumatism 
by  Dr.  J.  A.  Grant.  [British-Am.  Journ.,  April,  1862.) 

'  Thoerner  obtained  from  Agaricus  atromentosus  crystalline,  dark-brown  scales,  which 
he  believed  to  be  dioxykinon.  {Ber.  Deutsch  Chem.  Ges.,  1878,  p.  533.) 

Boletus  igniai'ius,  or  agaric  of  the  oak,  like  the  species  just  described,  is  compared  in 
shape  to  the  horse's  hoof.  Its  diameter  is  from  six  to  ten  inches.  It  is  soft  like  velvet 
when  young,  but  afterwards  becomes  hard  and  ligneous.  It  usually  rests  immediately 
upon  the  bark  of  the  tree,  without  any  supporting  footstalk.  On  the  upper  surface  it  is 
smooth,  but  marked  with  circular  ridges  of  difl'erent  colors,  more  or  less  brown  or  black- 
ish ;  on  the  under,  it  is  whitish  or  yellowish,  and  full  of  small  pores;  internally  it  is 
fibrous,  tough,  and  of  a  tawny-brown  color.  It  is  composed  of  short  tubular  fibres 
compactly  arranged  in  layers,  one  of  which  is  added  every  year.  The  best  is  that  which 
grows  on  the  oak,  and  the  season  for  collecting  it  is  August  or  September.  It  has  neither 
taste  nor  smell.  Among  its  constituents,  according  to  Bouillon-Lagrange,  are  extract- 
ive, resin  in  very  small  proportion,  azotized  matter  also  in  small  quantity,  chloride  of 
potassium,  and  sulphate  of  calcium  ;  and  in  its  ashes  are  found  iron,  and  phosphate  of 
calcium  and  magnesium.  It  is  prepared  for  use  by  removing  the  exterior  rind  or  bark, 
cutting  the  inner  part  into  thin  slices,  and  beating  these  with  a  hammer  until  they  be- 
come soft,  pliable,  and  easily  torn  by  the  fingers.  In  this  state  it  was  formerly  much 
used  by  surgeons  for  arresting  hemorrhage,  being  applied  immediately,  with  pressure, 
to  the  bleeding  vessel.  It  probably  acts  "mechanically,  like  any  other  soft  porous  sub- 
stance, by  absorbing  the  blood  and  causing  it  to  coagulate,  and  is  not  relied  on  in  severe 
cases.  In  the  obstinate  hemorrhage  which  occasionally  takes  place  from  leech-bites, 
especially  those  of  the  European  leech,  it  may  be  used  advantageously,  though  perhaps  not 
more  so  than  well-prepared  lint.    It  has  been  sometimes  applied  to  the  purposes  of  moxa. 

When  prepared  agaric  is  steeped  in  a  solution  of  nitre,  and  afterwards  dried,  it  beconies 
very  readily  inflammable,  and  is  employed  as  tinder.  Some  recommend  the  substitution 
of  chlorate  of  potassium  for  nitre.  The  preparation  is  usually  known  by  the  name  of 
spunk,  and  is  brought  to  us  from  Europe.  Spunk  or  tinder,  the  amadou  of  the  French, 
is  in  flat  pieces,  of  a  consistence  somewhat  like  that  of  very  soft,  rotten  buckskin  leather, 
of  a  brownish-yellow  color,  capable  of  absorbing  liquids,  and  inflammable  by  the  slightest 
spark.  It  is  said  to  be  prepared  also  from  various  other  species  of  Boletus,  as  B.  ungu- 
latus,  B.  fomentarius,  B.  ribis,  etc. 

AGARICUS  MUSCARIUS.  Fly  Fungus.  This  fungus  has  been  used  from  time 
immemorial  by  the  Tartars  as  a  means  of  producing  intoxication.     Various  attempts 
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have  been  made  to  isolate  its  active  principle,  but  MM.  Schmiedcberg  and  Koppe  first 
obtained  the  alkaloid  muscarine,  CgHuNOj,  in  a  state  of  purity.  The  physiological  as 
well  as  the  chemical  relations  of  the  poison  have  been  very  fully  investigated  by  its 
discoverers.  {Das  Muscarin,  Leipzig,  1869.)  The  alkaloid  may  be  produced  artificially 
by  gently  heating  choline  platinochloride  with  strong  nitric  acid.  Potassium  chloride 
is  used  to  decompose  the  muscarine  platinochloride  and  produce  muscarine  hydro- 
chloride; treatment  with  moist  oxide  of  silver  yields  the  muscarine  as  a  hydrate 
(C-HJ3NO2HJO).  We  have  only  room  for  a  few  prominent  facts  concerning  muscarine. 
It  resembles  Calabar  bean  somewhat  in  its  action,  and  is  antagonistic  to  atropia,  pro- 
ducing free  salivation  and  weeping,  vomiting,  diminution  of  the  force  and  frequency  of 
the  pulse, dyspnoea,  great  muscular  weakness,  deepening  into  paralysis  and  finallydeath, 
usually  by  arrest  of  respiration.  The  pupil  is  intensely  contracted,  but  dilates  before 
death.  The  diastole  of  the  heart  is  very  much  prolonged,  and  after  very  large  doses 
diastolic  arrest  occurs.  This  is  due  to  an  action  upon  the  inhibitory  nerves,  and  if  atropia 
be  given  so  as  to  paralyze  them  the  cardiac  movements  re-occur.  The  vaso-motor  nerves 
are  said  to  be  paralyzed.  The  action  on  the  abdominal  viscera  is  very  marked.  The 
muscles  of  the  intestines,  bladder,  and  spleen  are  tetanically  contracted.  Thus  the  in- 
testines are  transformed  into  hard  white  cords,  or  afterwards,  becoming  somewhat  re- 
laxed, exhibit  a  tumultuous  peristalsis.  The  abdominal  .secretions  are  greatly  increased. 
Most  of  the  physiological  results  obtained  by  Schmiedeberg  and  Koppe  have  been  con- 
firmed by  M.  J.  L.  Prevost.  {Jour,  de  Pharni.,  4e  ser. ,  xx.  385;  Congres  Med.  Internat., 
Comptes-Retidus,  Geneva,  1878.) 

AGAVE  AMERICANA.  American  Agare.  American  Aloe.  Maguey.  An  evergreen 
succulent  plant,  indigenous  in  Florida,  Mexico,  and  other  parts  of  tropical  America,  and 
largely  cultivated,  chieflj'  for  hedges,  in  the  South  of  Europe,  especially  in  Spain.  This 
and  other  species  of  Agave  bear  a  considerable  resemblance,  in  appearance,  to  the  plants 
of  the  genus  Aloe,  with  which  they  are  sometimes  confounded.  From  the  root  and 
leaves  of  the  American  agave,  when  cut,  a  saccharine  juice  flows  out,  which  ma\'  be  con- 
verted by  evaporation  into  syrup  and  even  sugar,  and  by  fermentation  into  a  vinous 
liquor.  According  to  M.  Lenoble,  this  juice  when  fresh  has  an  herbaceous  somewhat 
nauseous  odor  and  acrid  taste,  and  reddens  litmus  paper.  It  is  said  to  be  laxative,  diu- 
retic, and  emmenagogue,  and  in  doses  of  two  fluidounces,  three  times  a  day,  has  been 
found  very  useful  in  scurvy.  (Dr.  G.  Perin,  U.S.A.,  N.  i".  Jour,  of  Med.,  N.  S.,  vii.  181.) 
According  to  M.  Bazire,  however,  it  is  not  the  A.  Americana  which  produces  the  sweet 
juice  from  which  the  intoxicating  pulque  of  the  Mexicans  is  obtained,  but  another  species, 
bearing  considerable  resemblance  to  the  Americana.  The  latter  plant,  he  informs  us, 
yields  a  very  bitter,  viscid,  and  astringent  juice,  while  it  is  from  the  Agave  pulque  that 
the  sweet  fermentable  juice  is  procured.  {Jour,  de  Phann.,  4e  ser.,  iv.  103-4.)  The  ex- 
pressed juice,  evaporated  to  the  consistence  of  a  soft  extract,  forms  a  lather  with  water, 
and  is  employed  as  a  substitute  for  soap.  The  fibres  of  the  oH  leaves,  separated  by 
bruising  and  maceration  in  water,  are  used  for  thread.  M.  Lenoble  found  in  the  leaves 
an  acrid  volatile  oil,  a  gum-resinous  principle,  lignin,  salts  of  potassa  and  lime,  and 
silica  ;  and  thinks  that  a  vinegar  or  ointment  of  the  leaves  might  be  advantageously  used 
as  an  epispastic.  {Jour,  de  Phartn.  et  de  Chim.,  xv.  350.)  It  is  said  that  a  gum  exudes 
and  hardens  on  the  leaves  of  the  Maguey,  which  has  been  compared  to  gum  arable,  but 
in  fact  diS'ei-s  from  it  in  containing  a  much  larger  proportion  of  lime,  and  in  being  only 
partially  soluble  in  water;  the  soluble  portions  resembling  pure  gum,  but  the  larger  in- 
soluble portions  having  all  the  characteristics  of  bassorin.  {Ibid.,  4e  ser.,  iv.  104.)  Agave 
Virginica,  which  grows  in  our  Southern  States,  and  is  known  in  Soyth  Carolina  by  the 
name  of  rattlesnake's  m.aster,  has  a  very  bitter  root,  which  is  used,  in  the  form  of  tinc- 
ture, in  flatulent  colic.  (Robert  King  Reid,  Inaug.  T/ies.,  1849.) 

AGERATUM  CONYZOIDES,  a  Brazilian  plant  said  to  be  used  as  an  emmenagogue 
by  Mr.  Barker  Smith,  Chemist  and  Druggist,  May  15,  1876. 

AGRIMONIA  EUPATORIA.  Common,  Agrimony.  This  species  of  agrimony  is  a 
perennial  herb,  inhabiting  Asia,  Europe,  and  North  America,  and,  in  this  country,  found 
in  fields  and  on  the  borders  of  woods,  and  flowering  during  the  summer  months.  Its 
stem,  which  rises  from  one  to  three  feet  in  height,  is  hairy,  furnished  with  interruptedly 
pinnate  leaves,  and  terminated  by  a  long  simple  spike  of  yellow  flowers.  Both  the  herb 
and  root  have  been  employed.  The  former  has  a  weak  but  agreeable  aromatic  odor, 
and  a  rough,  bitterish,  somewhat  aromatic  taste.  The  fragrance  is  strongest  in  the 
flowers.  The  root  has  similar  properties  ;  but  its  taste  is  more  bitter  and  astringent.  A 
volatile  oil  may  be  obtained  from  the  plant  by  distillation.  Agrimony  is  a  mild  corrob- 
orant and  astringent.  The  herb  has  been  employed  in  relaxed  conditions  of  disease,  as 
in  passive  hemorrhages,  and  chronic  affections  of  the  mucous  membranes.  It  has  been 
recommended,  also,  as  a  deobstruent  in  jaundice  and  visceral  obstructions,  and  as  an  al- 
terative in  diseases  of  the  skin.  In  Europe  it  is  popularly  used,  in  the  form  of  a  gargle, 
in  affections  of  the  throat.  The  Indians  of  North  America  and  the  Canadians  are  re- 
ported to  have  employed  the  root  with  advantage  in  fevers.  The  plant  may  be  given  in 
substance,  infusion,  or  decoction.    The  dose  of  the  powder  is  a  drachm  or  more. 
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AILANTHUS  GLANDULOSA.  This  well  known  shade-tree,  belonging  to  the  nat- 
tiral  order  of  Rutaceae,  in  its  general  aspect  and  the  character  of  its  foliage  appears  like 
a  gigantic  sumach,  and  it  was  at  one  time  considered  as  a  Rhus.  In  France  it  is  cul- 
tivated for  the  sake  of  its  leaves,  upon  which  the  Chinese  silk-worm  is  fed,  and  is  known 
by  the  name  oi  Japan  varnish  {vei-nis  dujapon),  from  its  having  been  mistaken  for  the 
true  Japan  varnish  tree,  which  is  a  species  of  Sumach.  (P.  J.  Tr.,  vii.  370.)  Accord- 
ing to  Prof.  Hetet,  the  bark  is  an  active  vermifuge.  When  in  powder  it  is  of  a  greenish- 
yellow  color,  a  strong,  narcotic,  nauseating  odor,  in  its  recent  state,  and  of  a  strongly 
bitter  taste.  "When  chewed,  besides  the  bitterness,  it  appears,  through  its  influence  on 
the  gustatory  nerves,  to  produce  in  a  few  moments  a  general  uneasiness,  a  sense  of  in- 
creasing weakness,  dazzling,  cold  sweats,  with  shivering  and  nauseous  sensations,  which 
are  very  remarkable,  but  seem  to  be  well  atttested.  The  inference  from  these  effects  is 
that  it  has  probably  a  powerful  depressing  agency  on  the  nervous  system,  similar  to  that 
of  tobacco.  Examined  chemically,  the  bark  has  been  found  to  contain  lignin,  chloro- 
phyll, a  yellow  coloring  principle,  a  gelatinous  substance  (pectin),  a  bitter  substance, 
an  odorous  resin,  traces  of  a  volatile  oil,  an  azotized  fattj'  matter,  and  several  salts.  An  ' 
oleoresin  is  obtained  from  the  bark  by  the  action  of  alcohol,  which  has  the  consistence 
of  tar,  a  very  dark  greenish-brown  color,  and  in  a  high  degree  the  smell  and  taste  of  the 
bark.  M.  Hetet  experimented  upon  dogs  with  the  powdered  bark,  powdered  leaves,  and 
various  preparations  of  the  bark.  As  a  general  result,  they  were  found  to  produce 
a  purgative  effect,  with  copious  stools  and  the  discharge  of  worms.  The  resin  purged, 
but  rarely  acted  as  an  anthelmintic.  The  depressing  effects  on  the  nervous  system  in 
man  were  found  to  depend  on  the  volatile  oil,  as  the  resin  alone  had  no  such  influ- 
ence. The  oil  is  so  powerful  that  persons  exposed  to  the  vapors,  in  preparing  the  extract, 
are  liable  to  be  seized  with  vertigo,  cold  sweats,  and  vomiting.  The  powdered  bark 
has  been  given  in  several  cases  of  tape- worm  in  the  human  subject,  and  proved  remarkably 
successful  in  causing  its  expulsion,  at  the  same  time  operating  on  the  bowels.  The  oleo- 
resin produced  the  same  eflect  in  a  somewhat  smaller  dose,  and  has  the  advantage  that 
it  keeps  better  than  the  bark,  which  loses  its  powers  with  age.  A  fact  worthy  of  remark 
is  that  neither  the  bark  nor  its  preparation,  taken  internally,  produce  vomiting  in  man  ; 
while  this  eflect  is  determined  by  the  inhalation  of  its  vapors,  when  it  is  boiled.  The 
cathartic  operation  is  not  violent.  The  dose  of  the  powder  which  was  found  sufBcient 
fur  the  expulsion  of  the  tape- worm  was  from  seven  or  eight  to  thirty  grains.  {Journ. 
de  Pharm.,  Mars,  1859,  p.  163.)  In  China  the  bark  is  very  popular  as  a  remedy  in  dys- 
enteric and  other  bowel  complaints.   (A.  J.  P.,  1874,  p.  276;  P.  J.  Tr.,  vii.  p.  372.) 

In  India  the  bark  of  the  Ailanthus  Excelsa  is  used  as  a  bitter  tonic.  It  is  said  to 
occur  in  rough,  dirty  green  pieces,  originally  large,  but  of  so  friable  a  character  that  in 
handling  they  become  very  much  broken  up.  Mr.  Narayan  Daji  found  in  it  a  pecu- 
liar bitter  uncrystallizable  principle  and  a  bitter  nitrogenous  acid,  Ailanthic  Acid,  to 
which  he  attributes  medical  virtues.  (P.  J.  Tr.,  Aug.  1870,  Oct.  1876,  June,  1877.) 

AJUGA  CHAM^PITYS.  G7-ound  Pine.  ChamtBpitys.  A  low,  creeping,  annual, 
labiate  plant,  a  native  of  Europe,  and  found  also  in  some  parts  of  the  United  State.*. 
The  leaves,  which  bear  some  resemblance  to  those  of  the  pine  in  shape,  have  a  strong, 
peculiar,  resinous,  not  disagreeable  odor,  and  a  bitter,  balsamic  taste.  They  contain  a 
small  proportion  of  volatile  oil,  and  are  said  to  be  stimulant,  diuretic,  and  aperient. 
They  have  been  given  in  rheumatism,  gout,  palsy,  and  amenorrhcea  in  doses  of  from  one 
to  two  drachms,  preferably  in  the  form  of  a  wine. 

Ajnga  reptans  or  common  bugle,  and  A.  pyramidalis,  perennial  plants  of  Europe,  have 
also  been  used  in  medicine.  They  are  nearly  inodorous,  have  a  somewhat  astringent, 
bitterish,  and  saline  taste.  Their  virtues  are  probably  those  of  a  mild  astringent  and 
tonic.  They  have  been  recommended  in  pulmonary  consumption,  haemoptysis  and  other 
hemorrhages,  and  in  hepatic  obstructions,  but  are  at  present  nearly  obsolete. 

AKAZGA.  Boundou.  Qiiai.  These  are  the  native  names  of  an  ordeal  poison,  used  in  a 
district  on  the  West  Coast  of  Africa,  extending  far  into  the  interior,  north  and  south  of 
the  equator,  from  the  use  of  which  in  their  trials  thousands  of  persons  are  said  to  perish 
annually.  It  is  referred  to  in  the  works  of  Du  Chaillu  and  of  Winwood  Reade.  It 
comes  in  bundles  consisting  of  long,  slender,  crooked  stems,  with  the  root  generally  at- 
tached, sometimes  of  the  branches^  but  seldom  of  the  whole  plant.  This  is  about  six 
feet  high,  with  a  j'ellowish-orange  bark,  in  some  parts  light-red,  and  covered  by  a  gray 
eflilorescence.  The  leaves  are  opposite,  oval-acuminate,  with  a  linear  prolongation  at 
the  end  more  than  an  inch  long.  The  precise  botanical  character  of  the  plant  is  not 
known,  but  it  is  thought  to  be  a  Loganiacea.  The  active  principle  of  the  plant  has  been 
extracted  by  Dr.  Thos.  11.  Eraser,  who  found  it  to  be  an  alkaloid  and  named  it  akazgia. 
It  is  colorless,  crystal lizable  with  difficulty,  soluble  in  60  parts  of  cold  absolute  alcohol, 
16  parts  of  oflicinal  alcohol,  130  parts  of  anhydrous  ether,  and  in  13,000  parts  of  water 
at  15-5°  C.  (60°  F.).  It  is  freely  soluble  in  chloroform,  carbon  disulphide,  benzole,  and 
ether  of  sp.  gr.  0-735.  The  alcoholic  extract  or  the  alkaloid  acts  on  the  system  similarly 
to  nux  vomica.   (CAcm.  iVeztJs,  Oct.  18, 1867,  p.  203.) 

This  is  probably  the  poiso»  referred  to  under  the  name  of  boundou  or  icaja,  by  MM. 
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Pecholier  and  Saint  Pierre,  who  consider  the  plant  producing  it  as  belonging  to  the 
Apocyneae,  and  state  that  it  is  used  as  an  ordeal  poison  by  the  natives  of  Gaboon,  in  Africa. 
They  extracted  from  it  a  poisonous  principle,  which  reacted  like  strychnia  upon  the 
animal  economy.  (See  A.  J.  P.,  March,  1867,  p.  124.) 

ALBUMINATE  OF  IRON.  Ferri albuminas.  This  preparation  has  come  into  some 
prominence,  more  particularly  in  Europe,  on  account  of  its  asserted  advantages  over 
other  compounds  of  iron ;  Demarquay,  Chrisnard,  and  others,  recommending  its  em- 
ployment in  chlorosis  and  anaemia  as  being  more  readily  absorbed.  Friese,  Kobligk, 
Bernbeck,  Biel,  Holdermann,  Nierck,  Donitz,  Hager,  have  proposed  methods  for  pre- 
paring either  the  solution  or  dry  salt.  Prof.  C.  L.  Diehl,  however,  after  a  careful  re- 
view of  the  processes  of  these  investigators,  otfers  the  following.  4troyounces  of  white 
of  eggs  are  diluted  with  8  fluidounces  of  water ;  50  minims  of  officinal  solution  of 
chloride  of  iron  diluted  with  4  fluidounces  of  water  are  added,  and  the  solution  filtered. 
The  filtrate  is  now  mixed  with  10  fluidounces  of  a  saturated  solution  of  chloride  of 
sodium,  the  precipitate  collected  on  a  wet  muslin  strainer,  wjished  with  a  mixture  of  I 
volume  of  the  saturated  solution  of  chloride  of  sodium  and  3  volumes  of  water  until 
the  washings  give  but  a  faint  reaction  for  iron.  The  washed  albuminate  of  iron  is,  after 
draining,  powerfully  pressed  to  get  it  as  dry  as  possible,  and  then  exposed  to  a  dry  atmos- 
phere, and  finally  powdered.  This  salt  contains  the  equivalent  of  5  per  cent,  of  ferric 
oxide,  or  10  per  cent,  of  ferric  chloride.  (For  other  processes, see  A.  J.  P.,  1880,  p.  177.) 
As  thus  obtained,  albuminate  of  iron  is  a  cinnamon-brown  powder,  having  a  slight  taste 
of  common  salt  (due  to  the  presence  of  a  small  quantity),  soluble  in  water,  particularly 
if  slightly  acidulated  with  hjdrochloric  acid,  and  is  best  administered  in  doses  of  twenty 
to  thirty  grains  in  simple  aqueous  solution,  which  should  be  freshly  prepared.  It  may 
also  be  given  in  the  form  of  a  pill,  either  alone  or  combined  with  strychnia,  quinia,  etc. 

ALBUMINATE  OF  IRON  AND  POTASSIUM,  SYRUP  OF.  This  s}-rup,  pro- 
posed by  M.  Lassaigne,  is  made  as  follows.  Dissolve  100  parts  of  white  of  eggs  in  100 
of  distilled  water,  and  precipitate  the  filtered  solution  with  36  parts  of  a  solution  of  ferric 
sulphate,  marking  5°  of  the  areometer.  Then  add  2  parts  of  alcoholic  potassa,  previously 
dissolved  in  50  parts  of  water.  This,  by  agitation,  will  gradually  dissolve  the  precipitate 
caused  by  the  ferruginous  solution,  forming  a  deep  orange-yellow  liquid.  The  liquid  is 
then  converted  into  a  syrup  by  dissolving  in  it  one  and  a  half  times  its  weight  of  coarsely 
powdered  sugar,  and  filtering.  The  syrup  has  a  slightly  alkaline  and  sweetish  taste, 
totally  devoid  of  inky  flavor.  Each  fluidounce  contains  about  six  grains  of  anhydrous 
sesquioxide  of  iron. 

ALBUMINATE  OF  IRON  AND  SODIUM.  Angelico  Fabri,  observing  that  sim- 
ple contact  of  the  white  of  eggs  with  a  salt  of  iron  and  soda  was  suflicient  to  produce  a 
soluble  albuminate  of  iron  and  sodium,  the  composition  of  which  is  so  stable  that  it  is 
not  disturbed  by  ferrocyanide  of  potassium  unless  with  the  presence  of  an  acid,  and  in- 
ferring that  this  is  the  condition  in  which  the  several  ingredients  of  the  compound  exist 
in  the  blood,  proposes  this  salt  as  likely  to  meet  better  than  any  other  those  wants  of  the 
system  which  call  for  the  use  of  chalybeates.  He  prepares  the  salt  by  pouring  upon  the 
whites  of  four  eggs,  previously  beaten  up,  solutions  separately  made  of  112  grains  of 
caustic  soda  and  f04  of  sulphate  of  iron  in  sufficient  distilled  water;  shaking  the  mix- 
ture and  placing  it  on  a  filter  to  separate  the  excess  of  hydrated  oxide  of  iron  which  has 
precipitated  ;  adding  lime-water  to  the  filtrate  to  separate  the  sulphuric  acid  of  the  sul- 
phate of  sodium  which  exists  in  the  solution  ;  again  filtering,  and  precipitating  the  lime 
held  in  the  solution  by  passing  through  it  a  stream  of  carbonic  acid  ;  filtering  a  third  time 
to  separate  the  carbonate  of  calcium ;  and  finally  reducing  the  liquid  with  a  moderate  heat 
to  the  measure  of  a  pint.  A  transparent  orange-yellow  solution  is  thus  obtained,  having 
a  slightly  saltish  and  chalybeate  taste,  and  unaflected  by  ferrocyanide  of  potassium  un- 
less with  the  presence  of  an  acid.  Each  fluidounce  contains  4  grains  of  the  albuminate, 
with  an  excess  of  albumen  and  soda,  which  gives  it  an  alkaline  reaction,  and  renders  it 
conformable  to  the  state  in  which  the  compound  exists  in  the  blood.  The  albuminate 
of  iron  and  sodium  may  be  obtained  in  radiated  crystals  bj'  evaporating  the  salt  to  dry- 
ness. (A.  J.  P.,  Jan.  1863,  p.  69;  from  Journal  of  Rational  Medicine,  May,  1862.) 

ALCHEMILLA  VULGARIS.  Ladies'  Mantle.  This  perennial  European  herb  has 
an  astringent,  bitterish  taste,  and  w^as  formerly  employed  in  diarrhcea,  and  other  com- 
plaints requiring  the  use  of  astringents.  By  the  ancients  it  was  highly  esteemed;  and 
extraordinary  powers  were  ascribed  to  it  by  the  alchemists,  from  whom,  according  to 
Linnaeus,  it  derived  its  generic  title. 

ALCORNOQUE.  Under  this  name  a  bark  was  introduced  into  Europe  from  South 
America,  more  than  fifty  years  since,  and  for  a  short  time  attracted  considerable  atten- 
tion. It  has  been  conjecturally  referred  by  dift'erent  writers  to  difl'erent  plants,  but  its 
precise  origin  is  unknown.  It  is  in  large  thick  pieces,  composed  of  two  layers,  of  which 
the  external  is  reddish,  cracked,  granular,  spongy,  and  two  or  three  lines  in  thickness, 
the  internal  lamellated,  woody,  and  possessed  of  the  quality  of  imparting  a  yellow  color 
to  the  saliva  when  chewed.     It  is  inodorous.     The  outer  layer  is  of  an  astringent,  some- 
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what  bitter  taste,  and  was  thought  to  have  febrifuge  powers  ;  the  inner  is  much  more 
bitter,  and  is  decidedly  emetic.  The  bark  was  brought  into  notice  chiefly  as  a  remedy 
in  phthisis  ;  but,  having  been  found  useless  in  that  complaint,  has  fallen  into  entire  neg- 
lect. It  was  given  in  the  form  of  powder,  in  the  dose  of  thirty  grains  ;  or  half  an  ounce 
of  it  was  boiled  in  a  pint  of  water  down  to  half  a  pint,  and  two  or  three  tablespoonfuls 
of  the  decoction  were  administered  every  two  hours.  In  these  doses  it  acted  as  an  emetic. 
The  bark  known  in  Spain  by  the  name  of  alcornoque  is  obtained  from  the  cork-tree 
(Querciis  Suber),  and  lias  sometimes  been  confounded  in  European  pharmacj'  with  that 
derived  from  South  America.     It  has  the  properties  of  the  ordinary  oak  barks. 

ALDEHYD.  (CjH^O.)  Aldehyd  is  a  generic  term  understood  by  chemists  to  apply 
to  a  class  of  bodies  holding  an  intermediate  position  between  the  alcohols  and  the  acids 
derived  from  them  by  oxidation.  And,  as  \»ith  alcohol,  when  the  kind  is  not  mentioned, 
ethj'lic  alcohol  is  always  understood,  so  acetic  aldehyd  is  always  meant  when  the  term 
aldehyd  is  used.  The  word  means  alcohol  deprived  of  hydrogen/(rt^co/ioi  dehydrogcnntuyn). 
Aldehyd  may  be  prepared  in  many  ways:  usually,  however,  by  the  o-xidation  of  alcohol 
in  some  form.  W.  and  R.  Rodgers  (J.  P.  CKem.,  40,  248)  give  the  following.  1  part  of 
alcohol  sp.  gr.  842,  and  1  part  of  potassium  bichromate,  are  introduced  in  a  large  tubu- 
lated retort,  and  1^  parts  of  sulphuric  acid  dropped  in  through  the  tubulure.  SuflScient 
heat  is  evolved  to  start  the  distillation,  but  heat  must  be  applied  towards  the  end.  The 
distillate  is  slightly  contaminated  with  acetic  acid.  If  the  aldehyd  be  desired  pure,  the 
distillate  is  to  be  mixed  with  twice  its  volume  of  ether,  surrounded  with  cold  water,  and 
dry  ammoniacal  gas  passed  in  to  .saturation.  Aldehyd-ammonia  crystallizes  out.  This 
is  to  be  decomposed  in  a  retort  by  a  mixture  of  3  parts  sulphuric  acid  and  4  parts  of  water, 
and  the  distillate  rectified  and  dried  by  contact  with  chloride  of  calcium.  Aldehyd  is 
a  colorless,  mobile,  inflammable  liquid,  having  a  rather  pungent,  ethereal,  and  suflbcat- 
ing  odor.  Its  sp.  gr.  is  0-790,  and  boiling  point  22°  C.  (71*6°  F.).  It  mixes  in  all  propor- 
tions with  water,  alcohol,  and  ether,  and  is  rapidly  converted  into  acetic  acid  on  exposure 
to  the  air,  through  absorption  of  oxygen.  It  possesses  verj'  marked  antiputrescent 
properties,  meat  being  preserved  for  months  by  its  two  per  cent,  aqueous  solution.  The 
intoxication  caused  by  it  in  animals  is  characterized  by  a  very  great  loss  of  sensibility. 
It  appears  to  paralyze  the  vagi,  although  its  cardiac  action  is  comparatively  feeble. 
Upon  the  respiration  it  exerts  a  most  powerful  influence,  in  small  doses  quickening  it,  in 
large  doses  depressing  it.  The  temperature  is  very  much  diminished.  Locally^it  is  very 
irritating.  [Med.  Times  and  Gaz.,  Sept.  1876,  p.  340.) 

ALETRI8.  Star  Grass.  Aletris  Farinosa,  Wild.  Sp.  Plant.,  ii.  183;  Bigelow,  .4m. 
Med.  Bot.,  iii.  92,  is  an  indigenous  perennial  plant,  the  leaves  of  which  spring  immediately 
from  the  root,  and  spread  on  the  ground  in  the  form  of  a  star.  Hence  have  originated 
the  popular  luimes  of  star  ff}-ass,  blazing  star,  mealy  starwoi-t,  and  colic  root,  by  which 
it  is  known  in  dift'crent  parts  of  the  country.  The  leaves  are  sessile,  lanceolate,  entire, 
pointed,  very  smooth,  longitudinally  veined,  and  of  unequal  size,  the  largest  being  about 
four  inches  in  length.  From  the  midst  of  them  a  flower-stem  rises,  one  or  two  feet  in 
height,  nearly  naked,  with  remote  .scales,  which  sometimes  become  leaves.  It  terminates 
in  a  slender  scattered  spike,  the  flowers  of  which  stand  on  very  short  pedicles,  and  have 
minute  bractes  at  the  base.  The  calyx  is  wanting.  The  corolla  is  tubular,  oblong,  di- 
vided at  the  summit  into  six  spreading  segments,  of  a  white  color,  and  when  old,  uf  a 
mealy  or  rugose  appearance  on  the  outside.  The  plant  is  found  in  almost  all  parts  of 
the  United  States,  growing  in  fields  and  about  the  borders  of  woods,  and  flowering  in 
June  and  July.  The  root,  which  was  formerly  included  in  the  U.  S.  secondary  list,  is 
small,  crooked,  branched,  blackish  externally,  brown  within,  and  intensely  bitter.  The 
bitterness  is  extracted  by  alcohol,  and  the  tincture  becomes  turbid  upon  the  addition  of 
water.  The  decoction  is  moderately  bitter  ;  but  much  less  so  than  the  tincture.  It  aflurds 
no  precipitate  with  the  salts  of  iron.  {Bigelow.)  In  small 'doses  (10  grains)  it  appears 
to  be  a  simple  bitter  tonic.  In  very  large  doses,  it  is  said  to  be  cathartic  and  emetic, 
and  to  produce  some  narcotic  eflfect.  It  has  been  employed,  with  asserted  benefit,  in 
colic,  dropsy,  and  chronic  rheumatism. 

ALEURITES  TRILOBA,  OIL  OF.  The  Aleurites  triloba  is  a  small  tree  belonging 
to  the  Euphorbiaceae.  It  is  widely  difi'used  through  the  tropics,  being  indigenous  in  the 
East  Indies  and  Islands  of  the  Pacific,  and  naturalized  in  the  West  Indies.  The  fruit 
is  a  nut  nearly  as  large  as  a  walnut,  consisting  of  a  thick  shell  enclosing  a  kernel  con- 
taining much  azotized  matter  and  rich  in  oil,  of  which  it  is  said  to  yield  nearly  one-half 
its  weight  by  expression.  The  nuts,  strung  together  on  the  fibres  of  the  palm-leaf,  are 
used  in  the'South  Pacific  Islands  as  a  substitute  for  candles.  The  oil  has  been  long 
known  in  the  various  countries  inhabited  by  the  plant,  being  called  in  Jamaica  Span- 
ish walnut  oil,  in  India  Belgaum  ivalnut  oil,  in  Ceylon  kekune  oil,  and  in  the  Sandwich 
Islands  kukui  oil.  It  may  be  obtained  by  boiling  with  water  the  kernels  previously  beaten 
in  a  mortar,  or  by  expression.  Sixteen  pints  of  kernels  yield  about  three  pints  of  oil. 
The  yearly  product  of  the  Sandwich  Islands  is  said  to  be'lO,000  gallons.  (j\L  C.  Cooke, 
P.  J.  7^-.,  Nov.  1860,  p.  282.)  The  oil  is  very  fluid,  of  an  amber  color,  without  smell, 
congealing  at  32°  F.,  insoluble  in   alcohol,  readily  saponifiable,  "and  very  strongly 
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drying.'-'  It  is  said  to  be  a  mild  cathartic,  acting  upon  the  intestines  in  the  same 
manner  as  castor  oil,  but  causing  no  nausea  or  griping,  and  having  the  further  advan- 
tat'es  of  a  nutty  flavor,  and  of  being  more  prompt  in  its  effects.  (Journ.  de  Pharm.,  3e 
ser.,  xxiv.  p.  228.)  The  dose  is  from  one-half  to  one  ounce  ;  the  smaller  quantity  gen- 
erallv  answering.  The  cake  left  after  the  expression  of  the  oil,  given  to  a  dog  in  the 
dose  of  about  half  an  ounce,  produced  no  vomiting,  but  acted  strongly  as  a  purgative. 

The  oil  of  the  Tung  Tree,  Aleurites  cordata,  is  enormously  used  in  the  arts  in  China, 
under  the  name  of  xcood  oil. 

ALGAROBILLA,  the  pod  of  Balsamocarpum  brevifolium  (nat.  ord.  Leguminosae), 
a  druo'  containing  over  60  per  cent,  of  tannin  and  a  large  quantity  of  ellagic  acid,  is 
obtained  from  Chili.   (Gehes  Report,  N.  ie.,1878,  p.  332.) 

ALISMA  PLAXTAGO.  Wafer  Plantain.  A  perennial  herbaceous  plant,  common  to 
Europe  and  the  United  States,  and  growing  in  streams,  pools,  ditches,  and  other  standing 
waters.  The  root  has  when  fresh  an  odor  like  that  of  Florentine  orris,  but  loses  it  when 
dried.  Its  taste  is  acrid  and  nauseous.  It  contains  a  pungent  volatile  oil  and  an 
acrid  resin,  to  which  all  its  virtues  must  be  ascribed.  It  acquired  at  one  time  consider- 
able credit  as  a  preventive  of  hydrophobia,  but  is  totally  inefficient.  The  Calmucks  in 
Russia  are  said  to  use  it  for  food.  The  leaves  are  rubefacient,  and  will  sometimes  even 
blister.  Thev  have  been  recommended  in  gravel  and  complaints  of  the  bladder,  in  the 
dose  of  a  drachm.  The  powdered  root  has  been  commended  in  chorea  and  epilepsy. 
The  dose,  at  first  about  8  or  10  grains  morning  and  evening,  is  rapidly  increased  to  three 
or  four  teaspoonfuls  in  the  course  of  the  day.  {Ann.  de  TAei-ap.,  1859,  p.  62.) 

ALKANET.  This  is  the  root  of  Anchnsa  tinctoria,  or  dyers'  alkanet,  an  herbaceous 
perennial  plant,  growing  in  the  Grecian  Archipelago  and  the  South  of  Europe.  It  is  said 
in  some  medical  works  to  be  cultivated  abundantly  in  the  South  of  France  ;  but  another 
plant  is  probably  referred  to — Lithospermum  tinctorium  of  Linnaeus  and  De  Candolle, 
Anchnsa  tinctoria  of  Lamarck — which  is  a  native  of  that  country,  and  the  root  of  which 
is  considered  as  the  true  alkanet  by  the  French  writers.  Others  regard  Latcsonin  iner- 
mis  as  the  source  of  true  alkanet.  Alkanet,  as  found  in  the  shops,  is  in  pieces  three  or 
four  inches  long,  from  the  thickness  of  a  quill  to  that  of  the  little  finger,  somewhat 
twisted,  consisting  of  a  dark-red,  easily  separable  bark,  and  an  internal  ligneous  portion, 
which  is  reddish  externally,  whitish  near  the  centre,  and  compose<l  of  numerous  distinct, 
slender,  cohering  fibres.  As  it  comes  to  us  it  is  usually  much  decayed  internally,  very 
light,  and  of  a  loose,  almost  spongy  texture.  The  fresh  root  has  a  faint  odor,  and  a  bit- 
terish, astringent  taste  ;  but  when  dried  it  is  nearly  inodorous  and  insipid.  Its  color- 
ing principle,  which  abounds  mostly  in  the  cortical  part,  is  soluble  in  alcohol,  ether, 
and  the  oils,  to  which  it  imparts  a  line  deep  red  ;  but  is  insoluble  in  water.  It  may  be 
obtained  by  first  exhausting  the  root  with  water,  and  then  treating  it  with  a  weak  solu- 
tion of  the  carbonate  of  potassium  or  sodium,  from  which  the  coloring  principle  may 
be  precipitated  by  an  acid.  According  to  Pelletier,  by  whom  it  was  discovered,  it  pos- 
sesses acid  properties,  forming  with  the  alkalies  and  earths  neutral  compounds,  which 
are  of  a  blue  color,  and  soluble  in  alcohol  and  ether.  It  is  not  poisonous.  He  calletl  it 
anchnsie  acid,  and  stated  that  it  may  be  sublimed  unchanged.  (Journ.  de  Pharm.,  xix. 
105.)  It  has  also  received  the  names  of  anchusin  and  alkannin,  and  another  process  for 
it  is  to  exhaust  the  alkanet  root  with  petroleum  benzin,  and  simply  evaporate  the  per- 
colate. The  tincture  of  alkanet  has  its  color  deepened  by  acids,  changed  to  blue  by  al- 
kalies, and  again  restored  by  neutralizing  the  latter  substances.  It  may,  therefore,  be 
used  as  a  test.  The  extract  obtained  by  evaporating  the  tincture  is  dark  brown.  Al- 
kanet is  somewhat  astringent,  and  was  formerly  used  in  several  diseases;  but  it  is  now 
employed  exclusively  for  coloring  oils,  ointments,  and  plasters,  which  are  beautifully 
reddened  by  one-fortieth  of  their  weight  of  the  root.  The  best  way  to  use  it  with  this  ob- 
ject in  view  is  to  suspend  the  alkanet,  after  tying  it  in  a  piece  of  flannel,  in  the  melted 
i&t.     It  is  said  also  to  be  used  in  the  preparation  of  spurious  port  wine. 

ALLIARIA  OFFICINALIS.  Erysimum  AUiaria.  Linn.  Hedge  Garlic.  A  peren- 
nial European  herb,  having  an  alliaceous  odor  when  rubbed,  and  a  bitterish,  somewhat 
acrid  taste.  AVhen  eaten  it  conununicates  its  smell  to  the  breath.  Mr.  Wertheim  ob- 
tained from  the  root  a  volatile  oil,  apparently  identical  with  that  of  mustard.  (Ann.  der 
Chern.  und  PhaT~tn.,  liii.  52  )  The  herb  and  seeds  are  esteemed  diuretic,  diaphoretic, 
and  expectorant,  and  have  been  given  in  humoral  asthma,  chronic  catarrh,  and  other 
complaints  in  which  garlic  is  useful.  The  herb  has  also  been  recommended  as  an  exter- 
nal application  in  gangrenous  affections,  and  to  promote  suppuration. 

A  LNUS  GLUTINOS  A.  Common  European  Alder.  A  European  tree  twenty-five  feet 
or  more  in  height,  growing  in  swamps,  on  the  sides  of  streams,  and  in  other  damp  places. 
The  bark  and  leaves  are  very  astringent,  and  somewhat  bitter.  The  former  has  been  used 
in  intermittent  fever,  the  latter  as  a  topical  remedy  in  wounds  and  ulcers.  The  bruised 
leaves  are  sometimes  applied  to  the  breast  for  the  purpose  of  repelling  the  milk.  The 
cones  also  are  astringent,  and  form  a  useful  gargle  in  complaints  of  the  throat.  All  these 
parts  of  the  tree  are  used  in  dyeing,  and  the  leaves  and  bark  in  tanning.  According  to  Eit- 
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ner,  the  bark  contains  from  16  to  20  per  cent,  of  tannic  acid.  {Oerber,  1878,  pp.  85  and  124.) 
The  tannic  acid,  however,  appears  to  differ  from  that  of  galls  and  oak  bark,  as,  according  to 
Dr.  Stenhouse,  it  does  not  yield  glucose  when  acted  on  by  sulphuric  acid.  (P.  J.  Tr.,  Dec. 
1861.)  F.  Dreykorn  and  E.  Keichardt,  however,  state  that  it  is  resolved  by  sulphuric 
acid  into  alnine  red  and  sugar.  [A.  J.  P.,  xlii.  p.  403.)  Alnus  serrulata,  or  common 
American  alder,  and  Alnus  urcana,  or  Tag  alder,  appear  to  have  analogous  properties. 
The  latter  has  been  strongly  commended  as  a  haemostatic.  {N.  R.,  Jan.  1872.) 

AMARANTHUS  HYPOCHONDRIACUS.  Prince's  Feather.  An  annual  plant, 
growing  spontaneously  though  sparingly  in  the  Middle  States,  but  believed  to  have  been 
derived  from  tropical  America.  It  is  cultivated  in  our  gardens  on  account  of  its  flowers, 
which  are  in  densely  crowded  spikes,  and  of  a  deep  red  color.  The  leaves  are  said  to 
be  astringent,  and  to  be  used  internally  and  topically  in  the  complaints  to  which  the 
astringents  generally  are  applicable. 

AMBERGRIS.  Amber  Grisea.  This  substance,  which  is  found  floating  on  the  sea,  or 
thrown  by  the  waves  upon  the  shores  of  various  countries,  particularly  in  the  southern 
hemisphere,  is  now  generally  believed  to  be  produced  in  the  intestines  of  the  Physeter 
macrocephalus,  or  spermaceti  whale,  and  perhaps  in  those  of  some  other  fish.  It  is  in 
roundish  or  amorphous  pieces,  usually  small,  but  sometimes  of  considerable  magnitude; 
and  masses  have  been  found  weighing  50,  100,  and  even  200  pounds.  These  pieces  are 
often  composed  of  concentric  layers.  They  are  of  various  colors,  usually  gray,  with 
brownish,  yellow,  and  white  streaks,  often  dark-brown  or  blackish  on  the  external  surface. 
They  are  opaque,  lighter  than  water,  and  of  a  consistence  like  that  of  wax.  Ambergris 
has  a  peculiar  aromatic  agreeable  odor,  is  almost  tasteless,  softens  with  the  warmth 
of  the  hand,  melts  under  100°  C.  (212°  F.),  is  almost  completely  volatilizable  by  heat, 
and  is  inflammable.  It  is  insoluble  in  water,  but  is  readily  dissolved,  with  the  aid  of  heat, 
by  alcohol,  ether,  and  the  volatile  and  fixed  oils.  It  consists  chiefly  of  a  peculiar  fatty 
matter  analogous  to  cholesterin,  and  denominated  by  Pelletier  and  Caventou  ambrein. 
This  may  be  obtained  by  treating  ambergris  with  heated  alcohol,  filtering 'the  solution, 
and  allowing  it  to  stand.  Crystals  of  ambrein  are  deposited.  It  is  incapable  of  form- 
ing soaps  with  the  alkalies.  When  pure  it  has  little  or  no  odor.  Ambergris  is  often 
adulterated  ;  but  does  not  then  exhibit  its  ordinary  fusibility  and  volatility.  It  was  long 
regarded  as  a  cordial  and  antispasmodic,  .somewhat  analogous  to  musk ;  and  has  been 
recommended  in  typhoid  fevers,  and  various  nervous  diseases.  It  formerly  entered  into 
many  officinal  preparations,  and  is  still  retained  in  some  European  Pharmacopoeias.  The 
French  Codex  directs  a  tincture  to  be  prepared  by  macerating,  for  ten  daj's,  100  parts  of 
powdered  ambergris  with  1000  parts  of  alcohol  at  sp.  gr.  0864,  expressing  and  filtering. 
M.  Stan.  Martin  assures  us  that  the  tincture  will  keep  better,  deposit  nothing,  and  have 
a  more  agreeable  odor,  if  the  ambergris,  instead  of  being  merely  powdered  in  a  mortar, 
be  subjected  to  porphyrization,  especially  with  the  addition  of  washed  sand.  Heat,  he 
says,  should  never  be  used  in  its  preparation.  {Joicrn.  de  Pharm.,  4e  ser.,  i.  448.)  It  is, 
however,  feeble  as  a  remedy,  and  is  much  more  used  in  perfumery  than  in  medicine. 
The  dose  is  from  five  grains  to  a  drachm. 

AMBROSIA  TRIFIDA.  Ragioeed.  (Gray's  Mamial,  Tp.  212.)  This  and  another  indi- 
genous species,  A.  artemisia;folia,  both  annual  plants,  and  usually  ranked  among  worth- 
less weeds,  have  found  a  place  in  the  Materia  Medica  of  the  eclectics,  by  whom  the}-  are 
deemed  astringent  and  somewhat  exciting,  and  are  given  in  low  forms  of  fever,  and 
other  conditions  of  the  system  in  which  the  vital  actions  are  enfeebled. 

AMMONIATED  IRON.  Ferrum  Ammoniatum.  Ammoniated  Iron.  Ammonio- 
chloride  of  Iron.  This  drug  was  formerly  recognized  both  by  the  U.  S.  and  London 
Pharmacopoeias,  which  contained  formulas  for  its  preparation.  The  following  was  the 
U.  S.  process.  "  Take  of  Subcarbonate  of  Iron  three  ounces;  Muriatic  Acid  ten  fluid- 
ounces  ;  Muriate  of  Ammonia  two  pounds  and  a  half;  Distilled  Water  four  pints.  Mix 
the  Subcarbonate  of  Iron  with  the  Muriatic  Acid  in  a  glass  vessel,  and  digest  for  two 
hours;  then  add  the  Muriate  of  Ammonia,  previously  dissolved  in  the  Distilled  Water, 
and,  having  filtered  the  liquor,  evaporate  to  dryness.  Rub  the  residue  to  powder." 
(  U.  S.)  The  process  of  the  Londo7i  College  was  essentially  the  same  as  the  above,  of  which, 
in  fact,  it  was  the  original.  There  is  no  reason  to  believe  that  the  chloride  of  iron  and 
chloride  of  ammonium  are  chemically  combined  in  the  preparation.  According  to  Mr. 
Phillips,  they  are  in  the  proportion  of  15  parts  of  the  iron  to  85  of  the  ammonium  salt. 

Ammoniated  iron,  thus  prepared,  is  in  crystalline  grains,  of  a  fine  reddish-orange  color, 
and  a  .sharp,  styptic,  saline  taste.  It  is  entirely  soluble  in  water  and  diluted  alcohol,  is 
deliquescent,  and  should  be  kept  in  well-stoppered  bottles.  By  the  alkalies  and  their  car- 
bonates, and  by  lime-water  it  is  decomposed,  with  the  precipitation  of  about  7  per  cent,  of 
ferric  oxide,  and  potassa  in  excess  occasions  the  evolution  of  ammonia.  Like  the  other 
chalybeates,  it  is  incompatible  with  vegetable  astringents.  As  procured  by  sublimation 
iflores  martiales,  ens  martis),  it  is  of  a  yellow  color  and  feeble  odor.  It  unites  aperient 
with  chalybeate  properties,  and  is  said  to  have  been  used  with  advantage  in  amenorrhcea, 
epilepsy,  scrofula,  rickets,  etc.  ;  but  it  is  at  best  uncertain,  and  is  now  very  seldom  pre- 
scribed.    The  dose  is  from  four, to  twelve  grains. 


PART  IT.    Amylaviine,  Hydrochlorate  of. — Andromeda  Arhorea.  1569 

AMYLAMIXE,  HTDROCHLORATE  OF.  {Chloride  of  amylium.)  CsHuXjHCl, 
crystallizes  either  in  efflorescent  scales  or  quadratic  octohedrons.  The  physiological  action 
of  this  salt  has  been  investigated  by  M.  Dujardin-Beaunietz.  {Comptes-Rendus,  Ixxvii. 
1247.)  In  small  doses  (1  to  5  centigrammes  to  a  rabbit)  it  lowered  the  temperature  and 
also  the  force  and  frequency  of  the  pulse.  In  larger  amounts  it  produced  profound 
nervous  disturbance,  with  tonic  and  clonic  convulsions,  ending  often  in  death.  In  man 
he  found  it,  in  doses  of  from  7  to  15  grains,  to  diminish  the  pulse  and  temperature. 

ANACAHUITE  WOOD.  Under  this  name,  in  the  year  1860,  considerable  quanti- 
ties of  a  j>eculiar  wood  were  imported  from  Tampico,  in  3Iexico,  into  Germany,  where 
for  a  short  time  it  attracted  great  attention  as  a  supposed  remedy  in  phthisis,  but  failed 
to  sustain  its  first  reputation.  It  is  the  product  of  Cordia  Boissieri  of  Alphonse  de  Cap- 
dolle.   .(See  P.  J.  Tr.,  Dec.  1862,  p.  272,  where  the  plant  is  figured.) 

ANACARDIUM  OCCIDENTALE.  Linn.  Cassuvhan  pomiferum.  Lam.  Cnshcw- 
niit.  A  small  and  elegant  tree,  growing  in  the  West  Indies,  and  other  parts  of  tropical 
America.  A  gum  exudes  from  the  bark,  which  bears  some  resemblance  to  gum  arable, 
but  is  only  in  part  soluble  in  water,  and  consists  of  true  gum  and  bassorin.  It  is  the 
gomme  d'acajon  of  the  French  writers.  The  fruit  is  a  fleshy,  pear-shaped  receptacle, 
supporting  at  its  summit  a  hard,  shining,  ash-colored,  kidney-shaped  nut,  an  inch  or 
more  in  length,  and  three-quarters  of  an  inch  broad,  consisting  of  two  shells,  with  a  black 
juice  between  them,  and  of  a  sweet  oily  kernel.  The  receptacle  is  red  or  yellow,  and 
of  an  agreeable  subacid  flavor  with  some  astringency.  It  is  edible,  and  affords  a  juice 
which  has  been  recommended  in  uterine  complaints  and  dropsy.  This  juice  is  converted, 
by  fermentation  into  a  vinous  liquor,  which  yields  a  spirit  by  distillation,  used  in  making 
punch,  and  said  to  be  powerfully  diuretic.  The  nuts  are  well  known  under  the  name 
of  cashetc-nuts.  The  black  juice,  contained  between  their  outer  and  inner  shell,  is  ex- 
tremely acrid  and  corrosive,  producing,  when  applied  to  the  skin,  severe  inflamuiation, 
followed  by  blisters  or  desquamation.  It  has  been  examined  chemically  by  Staedeler, 
who  found  in  it  two  peculiar  principles,  one  having  acid  properties,  which  he  culls  ana- 
cardic  acid,  and  the  other  a  yellow,  oleaginous  liquid,  named  eardol.  (See  Journ.  de 
Pharm.,  3e  ser.,  xiii.  459.)  The  juice  is  used  in  the  West  Indies  for  the  cure  of  corns, 
warts,  ringworms,  and  obstinate  ulcers,  and  even  of  elephantiasis.  It  is  said  to  be  some- 
times applied  to  the  face  by  females,  in  order  to  remove  the  cuticle,  and  produce  a  fresher 
and  more  youthful  aspecL  In  a  case  of  external  poisoning  which  came  under  our  notice, 
in  a  lady  who  was  exposed  to  the  fumes  of  the  nut  while  roasting,  the  face  was  so  much 
swollen  that  for  some  time  not  a  feature  was  discernible.  A  similar  case,  occurring  in  a 
boy  who  had  cut  open  one  of  the  nuts,  eaten  a  small  portion  raw,  and  by  handling  it  had 
spread  the  juice  over  difl'erent  parts  of  the  body,  is  recorded  by  Dr.  Monkur  in  the  X  J. 
Med.  Reporter  (April,  1855,  p.  187).  The  tongue,  face,  neck,  hands,  forearms,  scrotum, 
etc.,  were  red  and  enormously  swollen,  and  very  painful.  The  tincture  of  iodine  was 
found  useful  as  a  local  application.  The  kernel  has  a  sweet,  agreeable  taste,  and  is  eaten 
like  chestnuts,  either  raw  or  roasted.  It  is  also  used  as  an  ingredient  of  puddings,  etc., 
and  forms  an  excellent  chocolate  when  ground  with  cocoa.  By  age  it  becomes  rancid. 
Tiie  black  juice  of  the  nut,  and  a  milky  juice  which  flows  from  the  tree  after  incision, 
are  sometimes  used  for  marking  linen,  which  they  stain  almost  indelibly. 

ANAGALLIS  ARVENSLS.  Scnrlei  Pimpernel.  An  annual  plant,  growing  in 
Europe  and  this  country,  with  small,  delicate,  procumbent  stems,  furnished  with  oppo- 
site branches,  opposite  ovate  leaves,  and  small  scarlet  flowers,  which  are  supported  upon 
axillary,  solitary  peduncles,  and  appear  in  June  and  July.  It  has  little  smell,  but  a  bit- 
terish, somewhat  acrid  taste.  The  ancients  esteemed  it  a  counter-poison,  and  in  modern 
times  it  has  been  used  as  a  preventive  of  hydrophobia.  It  is  not  wholly  inactive  ;  as 
Orfila  found  three  drachms  of  an  extract  prepared  from  it  suflBcient  to  destroy  a  dog, 
with  marks  of  inflammation  of  the  bowels.  It  has  been  recommended  as  a  local  appli- 
cation to  old  and  ill-conditioned  ulcers,  and  has  been  given  internally  in  visceral  obstruc- 
tions, consumption,  dropsy,  epilepsy,  mania,  etc.  Mr.  J.  A.  Heintzelman  obtained  a 
small  quantity  of  volatile  oil  from  the  dried  herb,  and  found  it  of  a  strong  peculiar  odor, 
a  pungent  and  somewhat  acrid  taste,  and  the  sp.  gr.  0  987.  Four  drops  of  it  produced 
intense  headache  and  nausea,  lasting  for  24  hours,  with  pains  throughout  the  body. 
Another  species,  considered  by  Linnaeus  as  a  variety  of  A.  arren»is,  is  A.  coeruUa,  dis- 
tinguished by  its  blue  flowers.     The  medical  properties  of  the  two  are  the  same. 

ANCHUSA  OFFICINALIS.  Bugloss.  This  species  of  Anchusa  is  a  native  of  Europe, 
and  unknown  in  the  United  States.  It  is  a  biennial  plant,  from  one  to  three  feet  high, 
and  was  formerly  much  esteemed  as  a  medicine.  The  root,  leaves,  and  flowers  were  ofli- 
cinal.  These  are  inodorous  and  nearly  tasteless.  The  root  is  mucilaginous  and  slightly 
sweetish,  and  the  flowers  very  feebly  bitter.  The  plant  has  no  claim  whatever  to  the 
credit,  formerly  attached  to  it,  of  possessing  cordial  and  exhilarating  properties.  It  was 
used  by  the  ancients  in  hypochondriacal  affections  ;  but,  as  it  was  given  in  wine,  the 
elevation  of  spirits  was  probably  due  to  the  vehicle.  In  France,  the  Anchusa  Italica, 
which  is  there  known  as  buglosse,  is  substituted  for  A.  officinalis. 

ANDROMEDA  ARBOREA.  Sorrel-tree.  A  beautiful  indigenous  tree,  growing  in 
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the  valleys  of  the  Allcghnnies,  from  Pennsylvania  to  Florida.  The  leaves  have  a  pleasant 
acid  taste,  and  are  used  by  hunters  to  allay  thirst,  and  form  in  decoction  a  grateful  re- 
frigerant drink  in  fevers.  Dr.  Barton,  in  his  "  Collections,"  states  that  a  decoction  of 
A.  Mariana  is  employed  in  the  Southern  States,  as  a  wash  in  a  disagreeable  ulceration 
of  the  feet  to  which  the  negroes  are  liable.  The  powder  upon  the  leaves  and  buds  of  A. 
speeiosa  is  said  to  be  a  powerful  errhine.  The  oil  of  A.  Leschenmiliii,  a  native  of  India, 
was  found  by  Mr.  J.  Broughton  to  be  methyl  salicylate,  almost  identical  with  oil  of 
■wintergreen.   (P.  J.  Tr.,  Oct.  1871.) 

ANGELICA.  Angelica  att'opurpurea,  sometimes  called  masterivort,  has  a  perennial 
purplish  root,  and  a  smooth  herbaceous  stem,  the  dark  color  of  which  has  given  rise  to 
Its  specific  name.  The  leaves  are  ternate,  and  supported  by  very  large  inflated  petioles. 
The  partitions  of  the  leaf  are  nearly  quinate,  with  ovate,  acute,  deeply  senate,  somewhat 
lobed  leaflets,  of  which  the  three  terminal  are  confluent.  The  flowers  are  greenish- 
white.  The  purple  angelica  extends  throughout  the  United  States  from  Canada  to  Caro- 
lina, growing  in  meadows  and  marshy  woods,  and  flowering  in  June  and  July.  It  is 
smaller  than  A.  Ai-changelica,  with  a  less  succulent  stem.  The  whole  plant  was  formerly 
oflicinal.  It  has  a  strong  odor,  and  a  warm  aromatic  taste.  The  juice  of  the  recent 
root  is  acrid,  and  is  said  to  be  poisonous;  but  the  acrimony  is  dissipated  by  drying.  The 
medical  virtues  of  the  plant  are  similar  to  those  of  the  garden  angelica  of  Europe,  for 
which  it  has  been  proposed  as  a  substitute.  It  is,  however,  little  employed.  An  infu- 
sion is  occasionally  used  in  flatulent  colic,  and  we  are  told  that  the  stems  are  sometimes 
candied  by  the  country  people. 

Anciclica  Archangelica,  Garden  Angelica  has  a  long,  thick,  fleshy,  biennial  root,  fur- 
nished with  many  fibres,  and  .sending  up  annually  a  hollow,  jointed,  round,  channeled, 
smooth,  purplish  stem,  which  rises  five  feet  or  more  in  height,  and  divides  into  numerous 
branches.  The  leaves,  which  stand  upon  round  fistulous  footstalks,  are  very  large, 
doubly  pinnate,  with  ovate-lanceolate,  jiointed,  acutely  serrate  leaflets,  the  terminal 
being  three-lobed.  The  flowers  are  small,  greenish-white,  and  disposed  in  very  large, 
many-rayed  terminal  umbels,  composed  of  numerous  dense,  hemispherical  umbellets. 
This  plant  is  a  native  of  the  north  of  Europe,  and  is  found  in  the  high  mountainous 
regions  in  the  southern  section  of  that  continent,  as  in  Switzerland  and  among  the 
Pyrenees.  It  is  cultivated  in  various  parts  of  Europe,  and  may  be  occasionally  met 
with  in  the  gardens  of  this  country.  It  flowers  during  the  summer.  The  whole  plant 
has  a  fragrant  odor  and  aromatic  properties  ;  but  the  root  and  fruit  only  were  oflScinal. 
1.  The  root  should  be  dug  up  in  the  autumn  of  the  first  year,  as  it  is  then  least  liable 
to  become  mouldy  and  worm-eaten.  It  is  spindle-shaped,  an  inch  or  more  thick  at  top, 
and  beset  with  long  descending  radicles.  The  fresh  root  has  a  yellowish-gray  epider- 
mis, a  fleshy  yellow  parenchyma,  and  when  wounded  yields  a  honey-colored  juice, 
having  all  the  aromatic  properties  of  the  plant.  The  dried  root  is  grayish-brown  and 
much  wrinkled  externally,  whitish  and  spongy  within,  and  breaks  with  a  starchy  frac- 
ture, exhibiting  shining  resinous  points.  It  is  very  apt  to  be  attacked  by  worms,  and  is 
said  to  keep  best,  in  the  state  of  powder,  in  full  and  well-closed  vessels.  The  smell  is 
strong  and  fragrant,  and  the  taste  at  flrst  sweetish,  afterwards  warm,  aromatic,  bitterish, 
and  somewhat  musky.  These  properties  are  extracted  by  alcohol,  and  less  perfectly  by 
water.  The  constituents  of  the  root,  according  to  the  younger  Buchner,  are  volatile 
oil,  a  volatile  acid  which  he  calls  angelicic  acid,  a  wax-like  substance,  a  crystallizable 
sub-resin,  a  brittle  amorphous  resin,  a  bitter  principle,  tannic  acid,  malic  acid,  sugar, 
starch,  albumen,  pectic  acid,  fibrin,  and  various  salts.  Five  hundred  parts  yield  nearly 
four  parts  of  volatile  oil.  The  angelicic  acid  of  Buchner  is  now  known  as  angelic  acid, 
CjHgOj,  a  monatomic  acid  of  the  acrylic  acid  series.  Valerianic  acid,  C5Hj(,02,  has  also 
been  recognized  as  occurring  in  the  root.  2.  The  seeds,  as  the  fruit  is  commonly  called, 
are  two  or  three  lines  long,  oval,  obtuse  or  somewhat  notched  at  the  ends,  flat,  with  a 
longitudinal  furrow  on  one  side,  convex  with  three  angular  ridges  on  the  other.  They 
are  ash-colored,  and  have  the  smell  and  taste  of  the  root.    They  are  said  to  keep  well. 

Garden  angelica  is  an  elegant  aromatic  tonic.  The  Laplanders,  in  whose  country  it 
flourislies,  esteem  it  highly  as  a  condiment  and  medicine.  In  Europe,  the  stems  are 
frequently  made  into  a  preserve,  and  used  in  desserts  in  order  to  excite  the  stomach.  Tlie 
dose  of  the  root  or  seeds  is  from  thirty  grains  to  a  drachm. 

ANGR^CUM  FRAGRANS.  This  is  an  orchidaceous  plant,  indigenous  in  the  Isle 
of  Bourbon  and  Mauritius,  where  the  leaves  have  been  long  used,  under  the  name  of 
fa/tain,  for  the  same  purposes  as  Cliinese  tea.  According  to  Dr.  H.  Paschkis,  the  drug 
as  it  appears  in  the  French  market  consists  of  well-presei'ved  entire  leaves  and  leafy 
stalks.  The  leaves  are  yellow  to  yellowish  brown,  softening  like  leather  in  water,  and 
very  tough.  "When  freshly  obtained  they  have  an  agreeable  coumarin-like  odor.  They 
reach  a  length  of  about  7  cm.  (3  inches)  and  a  breadth  of  more  than  1  cm.  In  form 
they  are  linear,  rounded  at  the  apex,  and  split  up  by  a  shallow  indentation  into  two 
unequal  roundish  points ;  at  the  base  they  alternate  only  slightly,  and  surround  the  pe- 
tiole like  a  sheath.  The  parallel  veins  are  somewhat  more  prominent  on  the  under  side 
than  on  the  upper.  (P.  J.  Tr.,  1881,  p.  913.)     They  have  a  somewhat  pungent  aromatic 
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taste,  and  a  strong  and  highly  agreeable  odor,  scenting  the  whole  apartment  with  a  de- 
licious perfume.  Given  in  infusion,  they  appear  to  have  an  effect  on  the  system  somewhat 
similar  to  that  of  Chinese  tea,  and  have  been  introduced  into  Paris  as  a  rival  of  that 
popular  beverage.  The  drinlc  is  made  by  putting  the  leaves  and  stalks,  in  the  proportion 
of  15  grains  to  a  teacupful,  into  cold  water,  boiling  for  about  ten  minutes,  and  then 
pouring  into  a  closed  vessel,  and  sweetening  it  when  used.  {A.  J.  P.,  1866,  p.  441.) 

ANILIN.  Aniline.  Anilia.  CjHj.NHj.  This  is  an  organic  base  obtained  from  coal 
tar  or  more  immediately  from  nitrobenzol.  It  was  first  discovered  by  Unverdorben,  in 
1826,  among  the  products  of  the  dry  distillation  of  indigo,  and  was  named  by  him  crystal- 
line. Fritzsche,  who  obtained  it  afterwards  from  indigo  by  another  process,  seems  to 
have  been  the  first  to  give  it  the  name  of  anilin,  from  the  Portuguese  word  anil  (indigo). 
In  1887,  Runge  obtained  three  volatile  principles  from  coal  tar,  which  he  named  kyanol, 
leucol,  and  pyrrhol.  Of  these,  kyanol  was  afterwards  found  by  Hoffmann  to  be  iden- 
tical with  anilin,  and  leucol  has  been  ascertained  to  be  the  same  as  quinolin  (chinolin). 
Nitrobenzol  is  now  the  source  whence  most  of  the  anilin  of  commerce  is  derived. 
Nitrobenzol,  acetic  acid,  and  iron  turnings  in  equal  weights  are  introduced  into  a  cast- 
iron  vessel,  care  being  taken  that  the  heat  produced  does  not  rise  too  high,  when  the 
following  reaction  takes  place:  CgHj.NOj-f  H^^  CgH^NHj  -f  (HjO)j.  The  semi-solid 
mas?  which  soon  forms  consists  principally  of  ferrous  acetate  and  acetate  of  anilin. 
This  is  distilled  in  a  large  cast-iron  cylinder,  and  the  distillate  redistilled,  the  portion 
coming  over  between  175°  C.  (347°  F.')  and  190°  C.  (374°  F.)  being  collected,  and  con- 
sidered sufficiently  pure  for  manufacturing  purposes. 

Properties.  Pure  anilin  is  a  thin  colorless  fluid,  of  an  oily  appearance;  but  as  found 
in  commerce  it  is  generally  more  or  less  colored,  and  sometimes  of  a  deep  reddish  brown. 
It  has  a  peculiar  not  disagreeable  odor,  and  a  pungent,  aromatic,  burning  taste,  and  the 
sp.  gr.  1-020  {Hoffmann),  1028  [Fritzsche).  It  is  not  solidified  at  —20°  C.  (—4°  F.), 
boils  at  182°  C.  (360°  F.),  and  its  vapors  are  condensed  unchanged.  It  is  slightly  soluble 
in  water,  butdissolves  in  all  proportions  in  ether,  alcohol,  wood-spirit,  aceton,  bisulphide 
of  carbon,  and  oils,  fixed  and  volatile.  Though  possessed  of  strong  basic  powers,  it  does 
not  restore  the  color  of  reddened  litmus,  nor  does  it  i-edden  turmeric.  It  changes,  how- 
ever, the  violet  color  of  dahlias  to  green.  "With  the  acids  it  forms  soluble  and  readily 
crystallizable  salts.  It  is  inflammable,  and  absorbs  oxygen  from  the  air.  becoming  at 
first  yellowish,  afterwards  reddish,  and  ultimately  brown.  A  characteristic  property 
is  that  it  produces  instantly  a  deep-blue  or  purple  color  when  brought  into  contact  with 
chlorinated  lime  or  other  hypochlorite.  Dr.  Letheby  has  described  a  very  delicate  test 
for  this  base.  If  a  drop  of  a  very  weak  solution  of  the  sulphate  be  placed  on  a  piece  of 
clean  platinum  foil,  and  touched  with  the  negative  pole  of  a  galvanic  battery,  the  solu- 
tion acquires  a  bluish,  then  a  violet,  and  ultimately  a  pink  cotor.  (P.  J.  Tr.,  Sept.  1862, 
p.  128.)  It  is  a  derived  ammonia,  having  the  group  C5H5  in  place  of  a  hydrogen  atom 
of  the  NH3  molecule.  It  is  hence  often  called  phenyl-amine.  The  chief  value  of  anilin 
at  present  is- for  the  coloring  matters  derived  from  it.  Beautiful  reds,  purples,  yellows, 
and  blues,  and  various  other  tints,  are  obtained  from  it,  some  of  them  truly  magnificent. 
Some  of  these  colors  are  advantageously  used  in  the  preparation  of  inks.  For  "the  mode 
of  making  these  see  A.  J.  P.,  1868,  pp.'332  and  335. 

Anilinblack  or  nigrosin  was  discovered  by  Wolff  in  1863  As  it  occurs  in  commerce 
at  present  (1882)  it  is  a  .salt  having  the  comjx)sition  CjgHjgNjHCl ;  if  prepared  from 
pure  anilin  it  is  of  a  deep-blue  color  ;  if  toluidin  is  present,  it  approaches  a  black  in  direct 
projxjrtion  to  the  amount  of  toluidin  in  it;  it  is  very  soluble  in  water,  and  10  grains  dis- 
solved in  1  fluidounce  of  water  makes  a  good  nigrosin  ink,  which,  however,  should  not  be 
exposed  to  too  strong  a  light,  as  all  anilin  inks  fade  in  time.  Bottger  uses  anilin  red 
in  detecting  cotton  in  any  fabric  with  which  it  is  mixed.  He  dips  a  portion  of  the  texture 
in  an  alcoholic  solution  of  this  coloring  matter,  then  washes  it  with  water  till  the  wash- 
ings are  colorless,  and  puts  it  into  a  watery  solution  of  ammonia.  If  cotton  be  present, 
its  threads  will  be  deprived  of  color,  while  the  linen  will  continue  of  a  bright  rose  color. 
(See  A.  J.  P.,  Jan.  1866,  p.  86.)  Under  the  name  of  anilin  oil  a  liquid  is  to  be  found 
in  commerce  which  consists  of  a  mixture  of  anilin,  toluidin,  xylidin,  cumidin.  and 
varj-injj  quantities  of  by-products  found  in  the  "tailings;"  the  boiling  point  ramies  be- 
tween 180°C.(3.56°F.)  to210°C.  (410°  F.),  and  the  sp.  gr.  is  also  variable;  it  is  used  as  a 
solvent  for  rubber,  copal,  etc. 

Medical  Properties  and  Uses.  Anilin  is  said  by  "Wohler  and  Frerichs  to  have  no 
poisonous  action  on  dogs.  This  is,  however,  contradicted  by  the  ex|>eriments  of  Dr. 
Letheby,  who  found  that  from  20  to  60  drop?  given  to  dogs  and  cats  caused  a  rapid  loss 
of  respiratory  powers,  passing  into  coma,  and  ending  in  death.  {Guy's  Hosp.  Repoi'ts, 
1864,  p.  198.)  Some  experiments  have  been  made  which  show  that  it  has  a  dele- 
terious influence  on  leeches  and  frogs,  and  young  rabbits  were  killed  by  it.  A  case 
is  on  record  in  which  a  workman  having  l>een  exposed  strongly  to  the  vapors  of  ani- 
lin, in  consequence  of  a  vessel  containing  it  having  broken  and  spilled  the  contents 
over  his  person,  was  seized  with  .symptoms  of  great  prostration,  from  which,  however, 
he  recovered  under  stimulating  treatment.  {Med.  Times  and  Gnz.,  June  7,  1862.)  Sev- 
eral other  instances  have  since  occurred,  in  which  persons  inhaling  the  vapor  of  anilin 
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in  the  process  of  manufacture  have  been  seriously  affected ;  the  prominent  symptoms 
being  violent  attacks  of  neuralgia,  heaviness  in  the  head,  giddiness,  and  apparent  pros- 
tration, sometimes  confining  the  workmen  to  bed  for  days ;  but  in  all  instances  re- 
covery took  place,  leaving,  so  far  as  appears,  no  serious  evil  behind ;  showing  that 
the  action  of  the  poison  is  directed  mainly,  if  not  exclusively,  to  the  nervous  system. 
(£.  and  F.  Med.-Chir.  Review,  April,  1866,  p.  639.)  It  would  seem,  however, ^rom  the 
experiments  of  Dr.  Letheby,  that  the  salts  of  anilin  are  destitute  of  the  poisonous  prop- 
erties of  the  pure  alkaloid  ;  though  a  change  of  color  is  sometimes  produced  by  them  ; 
a  patient  who  had  taken  a  considerable  quantity  of  the  sulphate  having  his  skin,  nails, 
and  gums  stained  yellow.  The  color,  however,  disappeared  in  a  few  days.  {Jour, 
de  Pharm.,  4e  ser.,  iii.  397.)  Some  of  the  anilin  colors,  or  those  derived  from  sub- 
stances belonging  to  the  same  series,  used  in  dyeing,  are  said  to  have  a  violently  irri- 
tant effect  upon  the  skin  to  which  the  fabric  dyed  with  them  may  be  brought  into  con- 
tact;  and,  in  some  instances,  constitutional  effects  seem  to  have  been  induced.  These 
are,  however,  probably  due  to  the  anilin  V)eing  contaminated  with  arsenic,  which  is  used 
in  its  manufacture.  {A.  J.  P.,  1875,  p.  210;  Med.  Times  and  Gaz.,  Jan.  1870,  p.  46.) 
For  further  observations  on  this  point,  see  article  on  coralline.  JDr.  Turnbull,  of  Liver- 
pool, has  employed  the  sulphate  remedially,  and  speaks  favorably  of  its  effects  in 
chorea.  A  remarkable  effect  which  he  found  it  to  produce  was  a  transient  blueness  of 
the  skin  and  lips,  which  he  ascribed  to  the  oxidation  of  anilin  in  the  blood.  (P.  J.  Tr., 
Nov.  1861,  p.  284.)  In  some  instances  headache  and  general  symptoms  of  general  de- 
pression were  experienced,  which,  however,  disappeared  without  leaving  any  unpleasant 
effect.  The  sulphate  is  made  by  simply  saturating  the  alkaloid  with  the  acid.  Prof. 
Procter  gives  the  following  formula.  Take  500  grains  of  pure  anilin,  250  grains  of  sul- 
phuric acid,  and  4  fluidounces  of  distilled  water.  Mix  the  acid  and  water,  add  the  ani- 
lin, and  agitate  till  a  thick  mass  is  formed,  and  the  odor  of  anilin  is  lost.  Wash  this 
with  strong  alcohol  till  the  acid  and  coloring  matter  are  removed,  press  the  salt  in  bibu- 
lous paper,  and  dry  it  in  the  dark.  {A.  J.  P.,  July,  1862,  p.  298.)  The  salt  is  liable  to 
be  decomposed,  and  to  change  color  when  exposed  to  air  and  light.  Water  at  15-6°  C. 
(60°  F.)  dissolves  about  6  per  cent.  It  is  only  sparingly  soluble  in  cold,  but  freely  in 
hot  absolute  alcohol.  It  is  more  soluble  in  diluted  alcohol,  and  insoluble  in  ether.  The 
limits  of  the  dose  have  not  been  satisfactorily  determined.  It  has  been  given  in  the 
dose  of  three-fourths  of  a  grain  gradually  increased  to  four  or  even  seven  grains,  with- 
out any  derangement  of  the  functions,  except  the  change  of  color  above  referred  to  ;  but 
how  far  the  latter  dose  may  be  exceeded  with  impunity  has  not  been  ascertained.  {Ann. 
de  Therap.,  1864,  p.  101.)  From  trials  which  have  been  made  of  the  remedy  by  Drs. 
Fraser  and  Davis,  it  has  been  inferred  that  the  sulphate  is  much  less  powerful  than  the 
free  alkaloid;  and  it  is  even  stated  that,  while  anilin  itself  is  a  powerful  poison,  the  sul- 
phate has  little  effect  on  the  system.  (P.  J.  Tr.,  Sept.  1863,  p.  133.)  Since  the  state- 
ments here  made,  the  sulphate  of  anilin  has  been  used  in  chorea  and  epilepsy  with  varying 
success.  After  failure  in  several  cases  of  chorea.  Dr.  Fraser  treated  the  disease  success- 
fully in  two  cases  of  a  rather  unpromising  character,  giving  5  grains  of  the  sulphate 
three  times  a  day.  About  half  an  hour  after  the  medicine  was  taken,  the  mucous  mem- 
brane of  the  mouth,  and  the  nails,  became  of  a  mauve  color,  which  increased  for  about 
two  hours,  and  then  disappeared.  The  patients  complained  more  or  less  of  headache 
and  giddiness  in  the  course  of  the  treatment.  In  one  case  200  grains  of  the  medicine 
were  taken  in  about  three  weeks.  {Med.  Times  and  Gaz.,  Aug.  1865,  p.  142.)  Dr.  Fili- 
berti,  of  Lyons,  gives  the  sulphate  with  encouraging  results  in  chorea  and  epilepsy.  Be- 
ginning with  a  grain  and  one-half  daily  in  two  doses,  he  increases  by  the  same  amount 
daily  till  15  grains  is  reached,  when  he  diminishes  it  in  the  same  proportion  till  reduced 
to  from  3  to  7  grains  daily,  which  is  continued.   {Ann.  de  TJierap.,  1865,  p.  124.*) 

ANIME.  Gum  Anime.  The  substance  known  at  present  by  the  name  of  anime  is  a 
resin  supposed  to  be  derived  from  the  Hymenoia  Courbaril,  a  tree  of  South  America  ; 
though  this  origin  is  denied  by  Hayne.  According  to  Dr.  W.  Hamilton,  the  resin 
exudes  from  wounds  in  the  bark,  and  is  found  also  underneath  the  surface  of  the  ground, 
between  the  principal  roots.  (P.  J.  Tr.,  vi.  522.)  It  is  in  small,  irregular  pieces,  of  a 
pale  lemon  yellow  color,  sometimes  inclining  to  reddish,  more  or  less  transparent,  cov- 
ered with  a  whitish  powder,  brittle,  and  pulverizable,  with  a  shining  fracture,  a  weak 
but  agreeable  odor,  and  a  mild,  resinous  taste.  It  softens  in  the  mouth,  adheres  to  the 
fingers  when  in  powder,  and  readily  melts  with  heat,  diffusing  its  agreeable  odor  in  an 
increased  degree.  It  consists  of  two  resins,  one  soluble,  the  other  insoluble  in  cold  alco- 
hol, and  of  a  small  proportion  of  volatile  oil.  There  is  a  variety  of  a  darker  color,  less 
transparent,  and  with  small  cavities  in  the  interior;  in  other  respects  resembling  the 
preceding.  Another  variety  is  the  East  Indian,  supposed  to  be  derived  from  Vateria 
Indica;  but  this  never  reaches  American  commerce.  Anime  formerly  entered  into  the 
composition  of  various  ointments  and  plasters;  but  is  now  used  only  as  incense,  or  in 
the  preparation  of  varnishes.    The  Brazilians  employ  it  internally  in  diseases  of  the  lungs. 

ANNATTO.    Oi'leana.     The  coloring  substance  called  annatto,  arnatta,  or  roucou,  is 

*For  an  article  upon  the  methods  of  detecting  anilin  in  the  body,  see  Jotirn.  de  Pharin.,  4e  ser.,  xix.  341,  417. 
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the  reddish  pulp  surroundinjj  the  seeds  in  the  fruit  of  Blxa  Orellana,  a  middling-sized 
tree,  growing  in  Guiana,  unci  other  parts  of  South  America.  For  a  paper  on  the  culti- 
vation of  this  tree  and  the  mode  of  preparing  the  annatto,  bj'  Mr.  Th.  Peckolt,  see  A. 
J.  P.,  July,  1859,  p.  360.  The  pulp  is  separated  by  bruising  the  fruit,  mixing  it  with 
water,  then  straining  through  a  sieve,  and  allowing  the  liquid  to  stand  till  the  undis- 
solved portion  subsides.  The  water  is  then  poured  off,  and  the  mass  which  remains,  hav- 
ing been  sufficiently  dried,  is  formed  into  flat  cakes  or  cylindrical  rolls,  and  sent  into  the 
market.  Another  mode  is  to  bruise  the  seeds,  mix  them  with  water,  and  allow  the  mix- 
ture to  ferment.  The  coloring  matter  is  deposited  during  the  fermentation,  after  which 
it  is  removed  and  dried.  In  commerce  there  are  two  kinds  of  annatto,  the  Spanish  or 
Brazilian,  and  French  ;  the  former  coming  in  baskets  from  Brazil,  the  latter  in  casks 
from  French  Guiana.  The  French,  which  is  also  called  /lag  annatto,  has  a  disagreeable 
smell,  probably  from  having  been  prepared  by  the  fermenting  process  ;  but  is  superior, 
as  a  dye-stuti",  to  the  Spanish,  which  is  without  any  disagreeable  odor.  Annatto  is  of  a 
brownish  red  color,  usually  rather  soft,  but  hard  and  brittle  when  dry,  of  a  dull  fracture, 
of  a  sweetish  peculiar  odor,  and  a  rough,  saline,  bitterish  taste.  It  is  inflammable,  but 
does  not  melt  with  heat.  It  softens  in  water,  to  which  it  imparts  a  yellow  color,  but 
does  not  dissolve.  Alcohol,  ether,  the  oils,  and  alkaline  solutions  dissolve  the  greater 
part  of  it.  It  contains  a  peculiar  crystallizable  coloring  principle,  to  which  M.  Preisser, 
its  discoverer,  gave  the  name  oibixin.  (See  Jointi.  de  Pharm.,  3eser.,  v.  258.)  For  the 
mode  of  obtaining  and  the  properties  of  this  principle,  seeJouiti.  de  Pharm.,  Janv.  1875, 
p.  78;  also  t.  xxviii.  p.  517,  and  Ber.  Deuisch.  Chem.  Ges.,  1878,  p.  864  ;  A.  J.  P.,  Aug. 
1878.  The  chief  uses  to  which  annatto  is  applied  are  for  dyeing  silk  and  cotton  orange- 
yellow,  and  for  coloring  cheese  and  butter.  The  color,  however,  which  it  imparts  to 
cloth  is  fugitive.  It  has  been  given  internally  as  a  medicine  ;  but  is  not  now  used,  and 
probably  exercises  little  influence  upon  the  system.  In  pharmacy  it  is  used  to  color 
plasters,  and  has  occasionally  been  substituted  for  saffron.  It  is  frequently  adulterated 
with  red  ochre,  powdei*ed  bricks,  colcothar,  farinaceous  substances,  chalk,  sulphate  of  cal- 
cium, turmeric,  etc.  The  mineral  substances,  if  present,  will  be  left  behind  when  the 
annatto  is  burned.  (See,  in  reference  to  its  adulteration,  P.  J.  Tr.,  xv.  199,  299,  and  323.) 

ANTENNARIA  MARGARITACEA.  This  is  one  of  our  indigenous  plants  which 
are  known  commonly  b\'  the  name  of  life-everlasting.  (See  Gray's  Manual  of  Botany.) 
The  flowers  are  of  a  pearly  whiteness,  and  slightly  fragrant.  The  leaves  are  the  part 
used,  having  the  credit,  with  the  "  eclectics,"  of  being  Bomewhat  astringent  and  expec- 
torant. (See  Gnaphalium  margaritaceum.) 

ANTHRAKOKALI.  This  preparation,  introduced  by  Dr.  Polya,  is  of  two  kinds, 
the  simple  and  the  sulphuretted.  The  simple  anthrakokali  is  formed  by  adding  160  parts 
of  porphyrized  mineral  coal  to  192  parts  of  a  concentrated  and  boiling  solution  of  caustic 
potassa,  contained  in  an  iron  vessel,  the  whole  being  well  stirred  together.  When  the 
mixture  is  completed,  the  vessel  is  taken  from  the  fire,  and  the  stirring  continued  until 
the  whole  is  converted  into  a  homogeneous  black  powder.  The  sulphuretted  anthrako- 
kali is  prepared  in  a  similar  manner,  16  parts  of  sulphur  being  mixed  with  the  mineral 
coal  before  it  is  added  to  the  caustic  potassa  solution.  Dr.  Polya  recommends  these  prep- 
arations, both  internally  and  externally,  in  scrofula,  chronic  rheumatism,  rheumatic 
tumors  of  the  joints,  and  certain  herpetic  affections.  The  dose  is  a  grain  and  a  half 
three  or  four  times  a  day,  mixed  with  two  or  three  times  its  weight  of  powdered  liquorice 
root.  For  external  use,  sixteen  grains  xn&y  be  rubbed  with  an  ounce  of  lard  to  form  an 
ointment,  to  be  used  by  friction  night  and  morning. 

ANTHRISCUS  CEREFOLIUM.  De  Cand.  Chcn-ophyllum  sativum.  Lam.  Scan- 
dix  Cerefolium.  Linn.  Chervil.  An  annual  European  plant,  cultivated  in  gardens  as 
a  pot-herb.  It  has  a  strong  agreeable  odor,  especially  when  rubbed,  and  a  pungent, 
slightly  bitterish  taste.  These  properties  it  owes  to  a  volatile  oil.  It  is  said  to  be  deob- 
struent,  diuretic,  and  emmenagogue,  and  has  been  recommended  bydifl'erent  authors  in 
consumption,  scrofula,  dropsy,  cutaneous  and  scorbutic  affections,  and  as  an  external 
application  to  swollen  breasts,  bruises,  and  otlier  local  complaints  or  injuries.  It  is,  how- 
ever, very  feeble,  and  is  used  chiefly  as  an  addition  to  broths. 

ANTIHYDROPIN.  Pulris  Taracance.  The  powdered  Russian  cockroach  (Blatfa 
Lapponica),  asserted,  in  the  dose  of  10  to  15  grains,  to  be  actively  diuretic  and  useful 
in  dropsy.  Bogomolow  {Ph.  Centralb.,  July,  1879)  found  in  them  a  crystalline  prin- 
ciple, antihydropia,  or  taracanin. 

ANTIMONIATED  HYDROGEN.  HjSb.  This  is  a  gaseous  substance,  and,  being 
taken  by  inhalation,  is  prepared  at  the  moment  of  administration.  For  process,  seeBou- 
chardaVs  Ammaire  (I860,  p.  143).  A  method  of  preparing  pure  antimoniated  hydrogen 
•will  be  found  described  in  the  Med.  Times  and  Gaz.  (Oct.  1865,  p.  402). 

ANTIRRHINUM  LINARIA.  Linn.  Linaria  Vulgaris.  (Lindley.)  Common  Toad- 
flax. Butter  ajid  Eggs.  Ramsted.  This  is  a  perennial  herbaceous  plant,  from  one  to  two 
feet  high,  with  numerous  narrow  linear  leaves,  and  a  terminal  crowded  spike  of  large 
yellow  flowers.     It  is  a  native  of  Europe,  but  has  been  introduced  into  this  country,  and 
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now  grows  in  great  abundance  along  the  roadsides,  through  the  Middle  States.  It  is 
readily  distinguishable  by  the  shape  of  its  leaf,  and  its  conspicuous  yellow  flowers,  which 
appear  in  succession  from  June  to  October.  The  herb  is  the  part  used.  It  should  be 
collected  when  in  flower,  dried  quickly,  and  kept  excluded  from  the  air.  When  fresh  it 
has  a  peculiar,  heavy,  rather  disagreea'ble  odor,  which  is  in  a  great  measure  dissipated  by 
drying.  The  taste  is  herbaceous,  weakly  saline,  bitter,  and  slightly  acrid.  This  plant 
is  said  to  be  diuretic  and  cathartic,  and  has  been  used  in  dropsy,  jaundice,  and  cutaneous 
eruptions.  It  is  most  conveniently  employed  in  infusion.  The  fresh  plant  is  some- 
times applied,  in  the  shape  of  poultice  or  fomentation,  to  hemorrhoidal  tumors;  and  an 
ointment  made  from  the  flowers  has  been  employed  for  the  same  purpose,  and  also  locally 
in  diseases  of  the  skin.     The  flowers  are  used  in  Germany  for  dyeing  yellow. 

APIUM  PETROSELINUM,  Petroselinum.  U.S.  1870.  ( Persi?,  Fr.;  Petersilie, 
G.;  Prezzemolo,  It.)  Petroselinum  saiivum.  Hoffman,  Umb.  i.  t.  1,  f.  2. — Parsley  is 
an  umbelliferous  plant  having  a  biennial  root,  with  an  annual,  round,  furrowed,  jointed, 
erect,  branching  stem,  about  two  feet  in  height.  The  radical  leaves  are  compound, 
pinnated  in  ternaries,  with  the  leaflets  smooth,  divided  into  three  lobes,  and  notched  at 
the  margin.  In  the  cauline  leaves,  the  segments  of  the  leaflets  are  linear  and  entire. 
The  flowers  are  small,  pale  yellow,  and  disposed  in  terminal  compound  umbels,  with 
a  one  or  two-leaved  general  involucre,  and  partial  ones  composed  of  six  or  eight 
leaflets.  The  petals  are  five,  roundish,  and  inflexed  at  their  apex.  The  seeds  (half 
fruits)  are  small,  ovate,  flat  on  one  side,  convex  on  the  other,  dark  green,  and  marked 
with  five  longitudinal  ridges.  They  have  a  strong  terebinthinate  odor,  and  a  warm  aro- 
matic taste. 

The  plant  is  a  native  of  Sardinia,  and  other  parts  of  Southern  Europe,  and  is  culti- 
vated everywhere  in  gardens.  All  parts  of  it  contain  a  volatile  oil,  to  which  it  owes 
its  odor  and  mainly  its  taste,  as  well  as  its  use  in  seasoning.  This  oil  consists  of  a  hydro- 
carbon, CjoH,g,  and  a  camphor,  Cj^Hj^O^,  crystallizing  in  white  silky  needles,  which  fuse 
at  30°  0.  (86°  F.),  and  boil  at  about  800°  C.  (572°  F.),  subliming  with  partial  decom- 
position. Braconnot  obtained  from  the  herb  a  peculiar  substance,  resembling  pectic 
acid  in  appearance,  which  he  named  npiin.  It  differs  from  pectin  in  being  more  soluble 
in  alcohol  than  in  cold  water,  in  not  being  precipitated  by  alcohol  from  its  watery  solu- 
tion, and  in  being  separated  by  acids  from  its  alkaline  solutions  unaltered,  whereas  pectin 
is  under  these  circumstances  converted  into  pectic  acid.  {Journ.  de  Phann.,  3e  ser.,  xix. 
448.)  It  is  procured  by  boiling  the  herb  in  water,  straining  the  liquor,  and  allowing 
it  to  cool.  The  apiin  then  forms  a  gelatinous  mass,  which  requires  only  to  be  washed 
with  cold  water.  Its  formula  is  Cj^HjsOis-  {Philos.  Mag.^xx\\.\bb.)  Though  the  root 
is  the  part  directed  by  the  Pharmacopoeia,  the  fruit  is  at  least  equally  etficient.  Examined 
by  MM.  Joret  and  Homolle,  the  seeds  were  found  to  contain  a  volatile  oil,  a  crystalliz- 
able  fatty  matter,  pectin,  which  they  believe  to  be  the  apiin  of  Braconnot,  chlorophyll, 
tannin,  a  coloring  matter,  extractive,  lignin,  various  salts,  and,  in  addition  to  these,  a 
peculiar  substance  to  which  they  gave  the  name  of  apiol.  This  is  a  yellowish  oily  liquid, 
not  volatile,  heavier  than  water,  of  a  peculiar  and  tenacious  odor  distinct  from  that  of 
the  plant,  and  an  acrid  pungent  taste.  It  is  inflammable,  insoluble  in  water  hot  or  cold, 
very  soluble  in  alcohol,  and  dissolved  in  all  proportions  by  ether  and  chloroform.  It  is 
analogous  to  the  fixed  oils,  but  is  not  chemically  modified  by  the  alkalies.  It  contains 
no  nitrogen.  To  obtain  it  MM.  Joret  and  Homolle  exhausted  the  seeds  with  alcohol, 
treated  the  tincture  with  purified  animal  charcoal,  distilled  off  three-fourths  of  the  al- 
cohol, treated  the  residue  with  ether  or  chloroform,  evaporated  the  solution  thus  formed, 
mixed  the  residuary  liquid  with  an  eighth  of  its  weight  of  litharge,  allowed  the  mixture 
to  rest  twenty-four  hours,  and  then  filtered  through  a  light  layer  of  charcoal. 

According  to  Dr.  L.  Wolff  {A.  J.  P.,  1877,  p.  2),  commercial  apiol  is  merely  the  oleo- 
resin  :  he  proposes  a  very  simple  process  for  true  apiol.  Powdered  parsley  seed  is  ex- 
hausted with  benzin,  and  the  liquid  is  spontaneously  evaporated  ;  the  residue  is  a  mix- 
ture of  fixed  oil,  wax,  and  apiol ;  the  apiol  alone  being  soluble  in  alcohol  can  easily  be 
separated  by  repeated  washings  with  strong  alcohol ;  the  washings  evaporated  over  a 
water-bath  at  a  gentle  heat  leave  as  a  residue  "  true  apiol." 

Mr.  H.  C.  Whitney  (N.  R.,  January,  1880)  proposes  to  change  the  name  of  commercial 
apiol,  and  call  it  oil  of  parsley  seed.  He  believes  that  the  volatile  oil  of  parsley  seed  is 
the  active  and  emmenagogue  principle,  and  obtains  it  by  distilling  the  freshly-powdered 
seed  with  salt  water.  The  yield  was  4-27  per  cent,  of  an  oil  which  corresponded  closely 
Avith  Joret  and  Homolle's  apiol.  Gerichten  {Berichte  d.  Deutsch.  Chem.  Ges.,  16,  17) 
obtained  besides  the  peculiar  terpene,  parsley  camphor,  which  he  thinks  is  alone  entitled 
to  the  name  of  apiol.  He  gives  its  melting  point  at  30°  C.  (86°  F.),  boiling  point  300°  C. 
(572°  F.),  and  sp.  gr.  1  Oio. 

The  root  is  spindle-shaped,  about  as  thick  as  the  finger,  externally  white,  and  marked 
with  close  annular  wrinkles,  internally  fleshy  and  white,  with  a  yellowish  central  por- 
tion. It  has  a  pleasant  smell,  and  a  sweetish,  slightly  aromatic  taste,  but  loses  these 
properties  by  long  boiling,  and  by  time.  Parsley  root  in  the  recent  state  is  said  to  bo 
aperient  and  diuretic,  and  is  occasionally  used  in  nephritic  and  dropsical  affections.  The 
juice  of  the  fresh  herb  has  befen  employed  as  a  substitute  for  quinine  in  intermittents ; 
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and  the  seeds,  as  well  as  their  supposed  active  principle,  have  been  given  with  great 
asserted  success  in  the  same  complaint.  According  to  MM.  Joret  and  HumoUe,  apiol 
produces,  in  the  dose  of  about  lo  grains  (1  Gm.),  a  slight  cerebral  excitation  without 
unpleasant  effects  of  any  kind,  and,  in  double  or  quadruple  the  quantity,  a  species  of 
intoxication,  with  giddiness,  morbid  sights  and  sounds,  and  frontal  headache.  They 
found  it  to  cure  intermittents  ;  but  subsequent  observations  have  shown  that  it  has  very 
little  antiperiodic  power.  MM.  Joret  and  Baillot  commend  it  in  amenorrhoea  and 
dysmenorrhcea,  in  the  dose  of  about  four  grains  morning  and  evening;  in  the  former 
affection  in  anticipation  of  the  menstrual  period,  in  the  latter  during  its  continuance. 
Experience  has  confirmed  its  value  as  an  emmenagogue,  but  it  is  best  used  in  a  single 
dose  of  fifteen  grains,  given  in  capsules,  at  the  time  of  the  molimen. 

AQUILEGIA  VULGARIS.  Columbine.  A  perennial  herbaceous  plant,  indigenous 
in  Europe,  but  cultivated  in  our  gardens  as  an  ornamental  flower.  All  parts  of  it  have 
been  medicinally  employed.  The  root,  leaves,  and  flowers  have  a  disagreeable  odor, 
and  a  bitterish,  acrid  taste.  The  seeds  are  small,  black,  shining,  inodorous,  and  of  an 
oleaginous  sweetish  taste,  followed  by  a  sense  of  acrimony.  Columbine  has  been  con- 
sidered diuretic,  diaphoretic,  and  antiscorbutic,  and  has  been  employed  in  jaundice,  in 
smallpox  to  promote  the  eruption,  in  scurvy,  and  externally  as  a  vulnerary.  It  is  not 
used  at  present,  and  probably,  like  other  llanunculacese,  possesses  dangerous  properties. 

ARALIA  {Racine  d'aralia  nude,  Fr.;  Nackte  Aralienwurzel,  G.).  Aralia  Niulicaulis, 
False  Sarsapa7-illa,  Wild  Sai'sapnrilla,  Shotbush,  or  Small  Spikenard,  is  an  indigenous 
perennial,  belonging  to  the  natural  order  Araliaccffi,  with  one  leaf  and  one  flower-stem, 
springing  together  from  the  root,  or  from  a  very  short  smooth  stalk,  and  seldom  rising 
two  feet  in  height.  The  leaf,  which  stands  upon  a  long  footstalk,  is  twice  ternate,  or 
once  and  quinate,  with  oblong-oval,  acuminate  leaflets,  rounded  at  the  base,  serrate  on 
the  margin,  and  smooth  on  both  surfaces.  The  scape  or  flower-stem  is  naked,  shorter 
than  the  leaf,  and  terminated  by  three  small  umbels,  each  consisting  of  from  twelve  to 
thirty  small  yellowish  or  greenish  flowers.  The  fruit  consists  of  small  round  berries, 
about  as  large  as  those  of  the  common  elder.  The  plant  grows  throughout  the  United 
States,  from  Canada  to  the  Carolinas,  inhabiting  shady  and  rocky  woods,  and  delighting 
in  a  rich  soil.  It  flowers  in  May  and  June.  The  root  is  horizontal,  creeping,  .sometimes 
several  feet  in  length,  about  as  thick  as  the  little  finger,  more  or  less  twisted,  of  a  yellow- 
ish-brown color  externally,  of  a  fragrant  odor,  and  a  warm,  aromatic,  sweetish  taste.  It 
has  not  been  analyzed.  Aralia  racemosa  [American  Spikenard)  is  distinguished  by  its 
herbaceous  widely  branched  stem,  which  is  furnished  with  leaves,  whose  leaflets  are 
heart-ovate,  pointed,  doubly  serrate,  slightly  downy,  and  also  by  its  blackish  or  dark- 
purple  fruit  being  in  very  numerous  umbels,  and  so  clustered  as  to  make  a  large  com- 
pound panicle.  Its  rhizome  is  short,  two  or  more  inches  thick,  furnished  with  closely 
placed,  large,  nodose  stem-scars,  and  numerous  roots  one  to  two  feet  long,  which  are 
much  branched  below.  In  odor  and  taste  it  resembles  A.  nudicaulis,  but  is  more  spicy. 
Aralia  hispida  {Bristly  Sarsaparilla,  Dwarf  Elder)  closely  resembles  A.  nudicaulis,  but 
is  distinguished  by  its  larger  stem,  which  is  also  bristly  and  leafy.  Its  root  has  been 
used  as  a  diuretic  in  dropsy.  {Am.  J.  Med.  Sci.,  xix.  117.) 

Aralia  racemosa  and  A.  nudicaulis  have  been  used  especially  in  domestic  practice  as  a 
gently  stimulant  diaphoretic  and  alterative,  chiefly  in  rheumatic,  syphilitic,  and  cutan- 
eous affections,  in  the  same  manner  and  dose  as  genuine  sarsaparilla.     A  strong  decoc 
tion  has  proved  useful  as  a  stimulant  to  old  ulcers. 

ARALIA  SPINOSA.  This  is  an  indigenous  arborescent  shrub,  variously  called 
angelica-tree,  Hercules''  club,  toothache-tree,  and  prickly  ash.  The  last  name,  however, 
should  be  dropped  ;  as  it  belongs  \\totp&t\\'  to  Xanthoxylumfraxineum,  &ndi  if  retainetl 
might  lead  to  confusion.  The  stem,  is  erect,  simple,  from  eight  to  twelve  feet  high,  armed 
with  numerous  prickles,  and  furnished  near  the  top  with  very  large  bipinnate  or  trip- 
innate  leaves,  which  are  also  prickly,  and  are  composed  of  oval,  pointed,  slightly  serrate 
leaflets.  It  terminates  in  an  ample  panicle,  very  much  branched,  and  bearing  numerous 
small  hemispherical  umbels,  in  each  of  which  are  about  thirty  white  flowers.  This  spe- 
cies of  Aralia  is  found  most  abundantly  and  of  the  largest  growth  in  the  Southern 
States,  where  it  is  said  sometimes  to  attain  a  height  of  from  thirty  to  sixty  feet.  It  grows 
also  in  the  Western  States,  and  as  far  north  as  New  York.  It  is  sometimes  cultivated 
in  the  gardens  of  the  North  as  a  curious  or  ornamental  plant.  It  flourishes  in  low, 
fertile  woods,  and  flowers  in  August  and  September.  The  bark,  root,  and  berries  aro 
medicinal. 

The  bark  {Ecorce  d'aralia  epineuse,  Fr. ;  Dornige  Aralienrinde,  G.),  as  in  the  shops, 
is  usually  in  small  quills  or  half  quills,  from  two  or  three  lines  to  half  an  inch  in 
diameter,  thin,  fibrous,  grayish  externally,  and  armed  with  prickles  or  the  remains  of 
them,  yellowish  within,  of  an  odor  somewhat  aromatic,  and  a  bitterish  taste,  which 
becomes  slightly  acrid  on  chewing,  and  leaves  a  lasting  sense  of  pungency  upon  the 
tongue.  It  yields  its  virtues  to  boiling  water.  C.  "\V.  Elkins  found  in  the  bark,  starch, 
glucose,  gum,  pectin,  two  acrid  resins,  volatile  oil  in  small  quantity,  and  what  he  be- 
lieved to  be  an  uncrystallizable  alkaloid.  (.4.  J,  P.,  Aug.  1880.) 
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Medical  Pro2yerties  and  Uses.  The  virtues  of  Aralia  spinosa  are  those  of  a  stimulant 
diaphoretic.  _  According  to  Elliot,  an  infusion  of  the  recent  bark  of  the  root  is  emetic 
and  cathartic.  The  remedy  is  used  in  chronic  rheumatism  and  cutaneous  eruptions ; 
and  in  some  parts  of  the  South  has  been  employed  in  syphilis.  Pursh  states  that  a 
vinous  or  spirituous  infusion  of  the  berries  is  remarkable  for  relieving  rheumatic  pains  ; 
and  a  similar  tincture  is  said  to  be  employed  in  Virginia  with  advantage  in  violent 
colic.  The  pungency  of  this  tincture  has  also  been  found  useful  in  relieving  toothache. 
The  bark  is  most  conveniently  administered  in  decoction. 

AKECA  NUT.  Betel  Nut.  This  is  the  product  of  Areca  Catechu,  an  East  India  tree 
belonging  to  the  family  of  palms.  The  fruit,  which  is  about  the  size  and  shape  of  a 
small  egg,  and  of  an  orange-yellow  color,  contains  the  nut  embedded  in  a  fibrous,  fleshy 
envelope,  and  invested  with  a  brittle  shell  which  adheres  to  the  exterior  flesh.  The  ker- 
nel, "Which  is  the  betel  nut  of  commerce,  is  of  a  roundish  conical  shape,  rather  larger 
than  a  chestnut,  externally  of  a  deep-brown,  diversified  with  a  fawn  color,  so  as  to 
present  a  reticular  appearance,  internally  brownish  red  with  whitish  veins,  very  hard, 
of  a  feeble  odor  when  broken,  and  of  an  astringent,  somewhat  acrid  taste.  It  abounds 
in  tannin,  and  contains  also  gallic  acid,  a  fixed  oil,  gum,  a  little  volatile  oil,  lignin,  and 
various  saline  substances,  riiickiger  found  that  the  tannic  acid  yielded  a  green  color 
turning  to  brown  with  ferric  salts  [Pharmacographia,  p.  671).  It  yields  its  astringency  to 
water  ;  and  in  some  parts  of  Hindostan  an  extract  is  prepared  from  it  having  the  appear- 
ance and  properties  of  catechu.  Immense  quantities  of  the  nut  are  consumed  in  the 
East,  mixed  with  the  leaves  of  the  Piper  Betel,  and  with  lime,  forming  the  masticatory 
50  well  known  by  the  name  of  Betel.  The  red  color  which  this  mixture  imparts  to  the 
saliva  and  the  excrements  is  owing  to  the  areca  nut,  which  is  also  powerfully  astringent, 
and,  by  its  internal  use,  tends  to  counteract  the  relaxation  of  bowels  to  which  the  heat  of 
the  climate  so  strongly  predisposes.  (See  N.  R.,  1876,  p.  71.)  The  nut  is  used  in  this 
country  almost  exclusively  in  the  preparation  of  tooth  powaer,  for  which  purpose  it  is 
first  reduced  by  heat  to  tiie  state  of  charcoal.  The  superiority  of  this  form  of  charcoal 
over  that  from  other  sources  is  probably  owing  to  its  hardness.  The  nut  has  been  used 
successfully  by  Dr.  Edwin  Morris  in  the  treatment  of  the  tapeworm,  in  doses  of  from 
four  to  six  drachms.  {A??!.  J.  Med.  Sci.,  April,  1862,  p.  496.)  In  India  the  fresh  grated 
nut  is  used  for  the  same  purpose,  a  teaspoonful  being  given  after  twelve  hours'  fasting. 
{P.  J.  Tr.,  Feb.  1874.) 

ARGEMONE  MEXICANA.  PHcIchj  Pojvpy.  An  annual  plant,  belonging  to  the 
Papaveraceaa,  growing  in  our  Southern  and  "VVestern  States,  Mexico,  the  West  Indies, 
Brazil,  and  in  many  parts  of  Africa  and  Southern  Asia.  According  to  Dr.  E.  Bonavia, 
it  grows  abundantly  about  Lucknow,in  Hindostan.  (P.  J.  Tr.,  Nov.  1866,  p.  297.)  It 
has  an  erect,  somewhat  glaucous,  bristly  stem,  with  alternate  sessile  leaves,  sinuated  and 
prickly  at  the  angles,  and  usually  marked  with  white  spots.  The  flowers  are  solitary, 
yellow  or  white,  with  two  or  three  prickly  deciduous  sepals,  four  or  six  large  petals, 
about  twenty  stamens,  and  four  to  six  reflected  stigmas.  The  whole  plant  abounds  in  a 
milky,  viscid  juice,  which  becomes  j'ellow  on  exposure  to  the  air.  M.  Charbonnier  ob- 
tained from  the  plant  a  minutequantity  of  an  alkaloid,  which  he  believes  to  be  morphia. 
(Journ.  de  Pharm.,  Mai,  1868,  p.  352.)  From  the  statements  of  difl'erent  authors,  it  may 
be  inferred  that  the  plant  is  emetic  and  purgative,  and  possesses  also  narcotic  properties. 
The  juice,  which  is  acrid,  has  been  used  internally  in  obstinate  cutaneous  eruptions,  and 
as  a.  local  application  to  warts  and  chancres,  and  in  diseases  of  the  eyes.  The  flowers 
are  stated  by  De  Candolle  to  have  been  employed  as  a  soporific.  But  the  seeds  are  most 
esteemed.  They  are  small,  round,  black,  and  roughish.  In  the  dose  of  two  drachms, 
infused  in  a  pint  of  water,  they  are  said  to  act  as  an  emetic.  In  smaller  doses  they  are 
piirgative.  An  oil  may  be  obtained  from  them  by  expression,  which  has  the  cathartic 
property  of  the  seeds,  and,  according  to  M.  Lepine,  might  be  advantageously  used  in  the 
arts.  {Journ.  de  Pharm.,  Juillet,  1861,  p.  16.)  It  may  be  separated  by  means  of  carbon 
disulphide,  and  it  is  described  by  M.  Charbonnier  as  of  a  light-yellow  color,  limpid, 
transparent,  retaining  its  fluidity  at  5°  C.  (41°  F.),  of  a  somewhat  nauseous  odor,  and  of 
a  slightly  acrid  taste,  which,  however,  is  not  very  disagreeable.  It  is  a  drying  oil,  and  is 
entirely  .soluble  in  5  or  6  measures  of  alcohol  at  32-2°  C.  (90°  F.).  It  is  thought  applicable 
to  various  purposes  in  the  arts,  especially  to  painting;  and  the  cultivation  of  the  plant 
with  a  view  to  its  production  is  suggested  as  a  promising  enterprise.  M.  Charbonnier 
found  it  gently  cathartic  in  the  dose  of  15  to  25  drops,  and  emeto-cathartic  in  larger 
doses.  {Journ' de  Pharm.,  Mai,  1868,  p.  848.)  According  to  Dr.  W.  Hamilton,  the  seeds 
unite  an  anodyne  and  soporific  with  the  cathartic  property  ;  and,  in  the  hands  of  Dr. 
Aflleck,  of  Jamaica,  have  proved  useful  in  flatulent  colic,  given  in  emulsion,  in  the  dose 
of  about  eight  grains,  repeated  every  half  hour  till  three  doses  were  taken.  The  pain 
was  relieved,  and  the  bowels  opened.  (P.  J.  Tr.,  xiii.  042.)  Dr.  Bonavia  also  found  it 
useful  in  colic  with  constipation,  and,  following  a  practice  common  in  Upper  India,  ap- 
plied it  very  successfully,  as  a  local  remedy,  in  a  troublesome  cutaneous  affection  about 
the  waist,  called  the  dhad,  which  is  apt  to  occur  in  those  regions. 

ARSENATE  OF  AMMONIUM.  Ammonii  Arsenias  (NHJj,H,AsOJ.    This  suit  is 
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obtained  in  crystals  by  saturating  a  concentrated  solution  of  arsenic  acid  with  ammonia 
or  carbonate  oY  ammonium,  and  allowing  it  to  evaporate  spontaneously.  The  crystals, 
which  belong  to  the  trimetric  system,  effloresce  on  exposure  to  the  air,  and  lose  half 
their  ammonia;  its  solution  is  alkaline.  It  has  been  used  with  ad%-antage  by  Biett  in 
several  inveterate  diseases  of  the  skin.  It  is  administered  in  solution,  one  grain  of  the 
salt  in  a  fluidounce  of  distilled  water.  Of  this  the  dose  is  from  twenty  to  twenty-five 
drops,  given  in  divide<i  portions  in  the  course  of  the  day,  and  gradually  increased. 

ARSENATE  OF  ANTIMONY.  This  is  a  heavy  snow-white  powder,  containing 
56  per  cent,  oxide  of  antimony,  and  44  per  cent,  arsenic  acid.  It  is  stated  that  it  is  used 
in  Kussia  in  doses  of  00012  gramme  four  times  a  day.  {A.  J.  P.,  xliv.  301.) 

ARU31.  The  root  or  eormus  of  Anim  maculatum  is  occasionally  used  as  a  medicine 
in  Europe,  and  formerly  held  a  place  in  the  Dublin  Pharmacopoeia.  Its  properties 
closelv  resemble  those  of  our  A.  tHphyllum.  Its  constituents,  according  to  Enz,  are  a 
neutral  acrid  volatile  principle  soluble  in  ether,  starch,  gum,  mucilage,  sugar,  lignin,  al- 
bumen, saponin,  fixed  oil,  resin,  and  phosphate  of  calcium  ;  the  fresh  eormus  contain- 
ing 58-4  per  cent,  of  water,  o-2  of  lignin,  and  27 -2  of  starch.  {A.  J.  P.,  xxxi.  352.)  In 
overdoses  it  is  capable  of  producing  fatal  eftects,  through  the  violent  inflammation 
caused  by  it  in  the* mouth,  fauces,  oesophagus,  and  stomach.  A  fatal  case,  occurring  in 
a  child  three  years  old,  is  recorded  in  the  Annuaire  de  Therapeutique  (1862,  p.  16), 
in  which,  besides  the  eflTects  mentioned,  profound  torpor  occurred  at  the  end  of  three 
hours,  followed  by  intense  febrile  reaction,  and  subsequent  prostration.  It  is  no  doubt 
the  acrid  volatile  principle  to  which  these  efi"ects  are  to  he  ascribed.  It  is  said  that  dried 
it  is  sometimes  employed  by  the  country  people,  in  periods  of  great  scarcity,  as  a  sub- 
stitute for  bread  ;  and  an  amylaceous  substance  is  prepared  from  it,  in  small  quantities, 
in  the  Isle  of  Portland,  on  the  south  coast  of  England,  and  called  Portland  m-row-root, 
or  Portland  sago.  The  root  of  .4.  esculentum,  which  abounds  in  starch,  is  much  used  by 
the  natives  of  the  Sandwich  and  other  islands  of  the  Pacific,  as  an  article  of  food,  hav- 
ing been  previously  deprived  of  its  acrimony  by  heat. 

Arum  triphyllum,  "Willd.  Sjy.  Plant,  iv.  480;  Bigelow,  Am.  Med.  Boi.  i.  52;  Ariscema 
Triphyllum,  Torr.  The  dragon-root,  Indian  turnip,  or  wake-robin,  as  this  plant  is  va- 
riously called,  has  a  perennial  root  or  eormus,  which,  early  in  spring,  sends  up  a  large, 
ovate,  acuminate,  variously  colored  spathe,  convoluted  at  bottom,  flattened  and  bent 
over  at  top  like  a  hood,  and  supported  by  an  erect,  round,  green,  or  purplish  scape. 
"Within  the  spathe  is  a  club-shaped  spadix,  green,  purple,  black,  or  variegated,  rounded 
at  the  end,  and  contracted  near  the  base,  where  it  is  surrounded  by  the  stamens  or  germs 
in  the  dioecious  plants,  and  by  both  in  the  monoecious,  the  female  organs  being  below 
the  male.  The  spathe  and  upper  portions  of  the  spadix  gradually  decay,  while  the 
germs  are  converted  into  a  compact  bunch  of  shining  scarlet  berries.  The  leaves,  usu- 
ally one  or  two  in  number,  and  upon  long  sheathing  footstalks,  are  composed  of  three 
ovate  acuminate  leaflets,  paler  on  their  under  than  their  upper  surface,  and  becoming 
glaucous  as  the  plant  advances  There  are  three  varieties  of  this  species,  distinguished 
by  the  color  of  the  spathe,  which  in  one  is  green,  in  another  dark-purple,  and  in  a  third 
white.  The  plant  is  a  native  of  North  and  South  America,  and  is  common  in  all  parts 
of  the  United  States,  growing  in  damp  woods,  in  swamps,  along  ditches,  and  in  other 
moist  shady  places.  All  parts  of  it  are  highly  acrid,  but  only  the  root  was  formerly 
officinal.  This  is  roundish,  flattened,  an  inch  or  two  in  diameter,  covered  with  a  brown, 
loose,  wrinkled  epidermis,  and  internally  white,  fleshy,  and  solid.  In  the  recent  state 
it  has  a  peculiar  odor,  and  is  violently  acrid,  producing,  when  chewed,  an  insupportable 
burning  and  biting  sensation  in  the  mouth  and  throat,  which  continues  for  a  long  time, 
and  leaves  an  unpleasant  soreness  behind.  According  to  Dr.  Bigelow,  its  action  does 
not  readily  extend  through  the  cuticle,  as  the  bruised  root  may  lie  upon  the  skin  till  it 
becomes  dry,  without  producing  pain  or  redness.  The  acrid  principle  is  extremely  vola- 
tile, and  is  entirely  driven  ofl"  by  heat.  It  is  not  imparted  to  water,  alcohol,  or  olive  oil, 
but  is  probably  soluble  in  ether.  The  root  loses  nearly  all  its  acrimony  by  drying,  and 
in  a  short  time  becomes  quite  inert.  It  was  found  by  Mr  D.  S.  Jones,' besides* the  acrid 
principle,  and  from  10  to  17  per  cent,  of  starch,  to  contain  albumen,  gum,  sugar,  extract- 
ive, lignin,  and  salts  of  potassa  and  lime.  (.4.  J.  P.,  xv.  83.)  The  .starch  may  be  obtained 
from  it  as  white  and  delicate  as  from  the  potato.  The  Indian  turnip  may  be  preserved 
fresh  for  a  year,  if  buried  in  sand. 

Arum  in  its  recent  state  is  a  powerful  local  irritant,  possessing  the  property  of  stimu- 
lating the  secretions,  particularly  those  of  the  skin  and  lungs.  It  has  been  advan- 
tageously given  in  asthma,  pertussis,  chronic  catarrh,  chronic  rheumatism,  and  various 
affections  connected  with  a  cachectic  state  of  the  system.  As  immediately  taken  from 
the  ground,  it  is  too  acrid  for  use.  The  recently  dried  root,  which  retains  a  portion  of 
the  acrimony,  but  not  sufficient  to  prevent  its  convenient  administration,  is  usually  pre- 
ferred. It  may  be  given  in  the  dose  of  ten  grains,  mixed  with  gum  arable,  sugar,  and 
water,  in  the  form  of  emulsion,  repeated  two  or  three  times  a  day,  and  gradually  in- 
creased to  half  a  drachm  or  more.    The  powder,  made  into  a  paste  with  honey  or  syrup, 
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and  placed  in  small  quantities  upon  the  tongue,  so  as  to  be  gradually  diffused  over  the 
mouth  and  throat,  is  said  to  have  proved  useful  in  the  aphthous  sore-mouth  of  children. 

ASARABACCA.  This  is  the  product  of  Asarum  Europceum,  an  herbaceous  perennial 
plant,  growing  in  Europe,  between  37°  and  G0°  north  latitude,  in  woods  and  shady  places, 
and  flowering  in  May.  All  parts  of  the  plant  are  acrid.  The  leaves  were  specially 
directed  by  the  London  College,  when  the  plant  was  recognized  as  officinal ;  but  the 
■whole  plant,  including  the  root,  stem,  leaves,  and  flowers,  is  usually  kept  in  the  shops. 
The  root  is  about  as  thiclv  as  a  goose-quill,  of  a  grayish  color,  quadrangular,  knotted 
and  twisted,  and  sometimes  furnished  with  radicles  at  each  joint.  It  has  a  smell  anal- 
ogoiis  to  that  of  pepper,  an  acrid  taste,  and  affords  a  grayish  powder.  The  leaves,  which 
have  long  footstalks,  are  kidney-shaped,  entire,  somewhat  hairy,  of  a  shining  deep-green 
color  when  fresh,  nearly  inodorous,  with  a  taste  slightly  aromatic,  bitter,  acrid,  and 
nauseous.  Their  powder  is  yellowish  green.  Both  parts  rapidly  lose  their  activity  by 
keeping,  and  ultimately  become  inert.  Geiger,  however,  asserts  that  they  keep  well  if 
perfectly  dry.  Their  virtues  are  imparted  to  alcohol  and  tvater,  but  are  dissipated  by 
decoction.  According  to  MM.  Feneulle  and  Lassaigne,  the  root  contains  a  concrete 
volatile  oil,  a  very  acrid  fixed  oil,  a  yellow  substance  analogous  to  cytisin,  starch,  albu- 
men, mucilage,  citric  acid,  and  saline  matters.  The  latest  analysis  is  by  Griiger,  who 
found  in  the  root  a  liquid  volatile  oil,  two  concrete  volatile eubstances-called  respectively 
asariim  camphor  ov  asarone,  and  asarite,  a  peculiar  bitter  principle  called  asarin,  tannin, 
extractive,  resin,  starch,  gluten,  albumen,  lignin,  citric  acid,  and  various  salts ;  in  the 
leaves,  asarin,  tannin,  extractive,  chlorophyll,  albumen,  citric  acid,  and  lignin.  The 
active  principles  appear  to  be  the  volatile  oil,  which  is  lighter  than  Avater,  glutinous, 
yellow,  of  an  acrid  and  burning  taste,  and  a  smell  like  that  of  valerian,  and  the  asarin, 
which  is  soluble  in  alcohol  and  very  bitter,  and  is  probably  the  same  as  the  cytisin  of 
Feneulle  and  La.ssaigne.  (See  Cytisus  Laburntan.)  The  root  and  leaves  of  asarabacca, 
either  fresh  or  carefully  dried,  are  powerfully  emetic  and  cathartic,  and  were  formerly 
much  used  in  Europe  with  a  view  to  these  effects.  The  dose  is  from  thirty  grains  to  a 
drachm.  But  as  an  emetic  they  have  been  entirely  superseded  by  ipecacuanha ;  and 
the}'  are  now  used  chieflj,  if  not  exclusively,  as  an  errhine.  One  or  two  grains  of  the 
powdered  root,  snuffed  up  the  nostrils,  produce  much  irritation,  and  a  copiovis  flow  of 
mucus,  which  is  said  to  continue  sometimes  for  several  days.  The  leaves  are  milder, 
and  generally  preferred.  They  should  be  used  in  the  quantity  of  three  or  four  grains, 
repeated  every  night  until  the  desired  effect  is  experienced.  They  have  been  strongly 
recommended  in  headache,  chronic  ophthalmia,  and  rheumatic  and  paralytic  affections 
of  the  face,  mouth,  and  throat;  and  are  in  great  repute  in  Russia,  as  a  remedy  for  the 
deranged  state  of  health  consequent  on  habits  of  intoxication. 

ASCLEPIAS.  At  the  late  revision  two  indigenous  species  of  this  genus  were  dropped 
from  the  U.  S.  Pharmacopoeia. 

Asclepias  incartutta,  or  Flesh-colored  Asclepias,  has  an  erect  downy  stem,  branched 
above,  two  or  three  feet  high,  and  furnished  with  opposite,  nearly  sessile,  lanceolate, 
somewhat  downy  leaves.  The  flowers  are  red,  sweet-scented,  and  disposed  in  numerous 
crowded  erect  umbels,  which  are  generally  in  pairs.  The  nectary  is  entire,  with  its  horn 
exserted.  In  one  variety  the  flowers  are  white.  The  plant  grows  in  all  parts  of  the 
United  States,  preferring  a  wet  soil,  and  flowering  from  June  to  August.  Upon  being 
wounded  it  emits  a  milky  juice.  Dr.  Griffith  states  that  the  root  is  a  useful  emetic  and 
cathartic.  (Journ.  of  the  Phil.  Col.  of  Pharm.,iv.  283.)  Dr.  Tully,  of  New  Haven,  has 
found  it  useful  in  catarrh,  asthma,  rheumatism,  syphilis,  and  worms. 

A.  Syriaea.  "VVilld.  A.  Cornuti{'DeQ'A\s,ne,  Gray's  Manual).  Common  Silk-weed,  or  Com- 
mon Milk-weed,  has  simple  stems,  from  three  to  five  feet  high,  with  opposite,  lanceolate- 
oblong,  petiolate  leaves,  downy  on  their  under  surface.  The  flowers  are  large,  of  a  pale- 
purple  color,  sweet-scented,  and  arranged  in  two  or  three  nodding  umbels.  The  nectary 
is  bidentate.  The  pod  or  follicle  is  covered  with  sharp  prickles,  and  contains  a  large 
quantity  of  silky  seed-down,  which  has  been  used  as  a  substitute  for  fur  in  the  manufac- 
ture of  hats,  and  for  feathers  in  beds  and  pillows.  It  is  very  common  in  the  United 
States,  growing  in  sandy  fields,  on  the  roadsides,  and  on  the  banks  of  streams,  from  New 
England  to  Virginia.  It  flowers  in  July  and  August.  Its  milky  juice  has  a  faint  smell, 
a  sub-acrid  taste,  and  an  acid  reaction.  According  to  Shultz,  80  parts  of  it  contain  G9 
of  water,  3-5  of  a  wax-like  fatty  matter,  5  of  caoutchouc,  05  of  gum,  1  of  sugar  with 
salts  of  acetic  acid,  and  1  of  other  salts.  [Phai^m.  Central hlatt,  1844,  p.  302.)  Dr.  C. 
List  has  found  the  chief  solid  ingredient  of  the  juice  to  be  a  peculiar  crystalline  sub- 
stance, of  a  resinous  character,  closely  allied  to  lactucon,  and  which  he  proposes  to  call 
asclepion.  To  obtain  it,  the  juice  is  coagulated  by  heat,  filtered  so  as  to  separate  the 
liquid  portion,  and  then  digested  with  ether,  which  dissolves  the  asclepion,  and  yields 
it  by  evaporation.  To  purify  it,  the  residue  must  be  treated  repeatedly  with  anhydrous 
ether,  which  leaves  another  substance  undissolved.  It  is  white,  crystalline,  tasteless,  in- 
odorous, fusible,  insoluble  iii  water  and  alcohol,  soluble  in  ether,  oil  of  turpentine,  and 
<'oncentrated  acetic  acid.  A  strong  hot  solution  of  potassa  does  not  aflect  it.  Its  formula 
is  CjoHjjOj.   (List,  Liebig's  Annalen,  Jan.  1849.)     Hiuchman  examined  A,  Cornuti  in 
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1881,  and  found  asclepion,  caoutchouc,  fixed  oil,  tannin,  glucose,  a  bitter  principle, 
gum,  starch,  volatile  oil,  and  ash.  {A.  J.  P.,  liii.  p.  435.)  Anodyne,  cathartic,  and  altera- 
tive properties  have  been  claimed  for  the  root  of  this  plant,  and  it  has  been  especially 
commended  in  asthma,  and  in  scrofula,  but  probably  is  of  very  little  medical  value. 
A  drachm  of  it  in  decoction  may  be  given  two  or  three  times  a  day. 

^U^ention  may  here  be  made  of  another  indigenous  species  of  Asclepias,  A.  vertieillata 
(Gray's  Manual,  p.  354),  which  has  reputation  in  some  parts  of  the  Southern  States  as 
a  remedy  in  snakebite?,  and  the  bites  of  venomous  insects.  It  is  given  in  the  form  of  a 
saturated  decoction  of  the  fresh  plant  (root,  stem,  and  leaves),  of  which  three  gills  are 
said  to  have  been  taken  at  a  draught,  with  theetlect  of  producing  an  anodyne  and  sudo- 
rific effect,  followed  by  a  gentle  sleep.  (See  Va.  Med,  Journ.,  Dec.  1858,  p.  4.58.) 

ASCLEPIAS  CURASSAVICA.  Bastard  Ipecacuanha.  Redhead.  Blood  Weed.  This 
is  a  pretty  species  of  Asclepias,  from  one  to  three  feet  high,  and  bearing  umbels  of  bright- 
red  flowers.  It  is  a  native  of  the  "West  Indies,  abounding  especially  in  Nevis  and  St. 
Kitts,  where  it  is  considerably  used  as  a  medicine.  Both  the  root  and  expressed  juice 
are  emetic,  the  former  in  the  dose  of  one  or  two  scruples,  the  latter  in  that  of  a  fluid- 
ounce  or  more.  They  are  also  cathartic  in  somewhat  smaller  doses ;  and  the  expressed 
juice,  made  into  a  syrup  with  sugar,  has  been  strongly  recommended  as  a  remedy  in 
worms.  The  medicine,  however,  is  somewhat  uncertain  in  its  operation.  According 
to  Dr.  W.  Hamilton,  the  plant  may  also  be  usefully  employed  in  arresting  hemorrhages, 
and  in  obstinate  gonorrhoea.  (See  A.  J.  P.,  xix.  19.) 

ASPARAGUS  OFFICINALIS.  A^paragias.  This  well-known  garden  vegetable  is 
a  native  of  Europe.  It  is  perennial  and  herbaceous.  The  I'oot,  which  is  inodorous,  and 
of  a  weak,  sweetish  taste,  was  formerly  used  as  a  diuretic,  aperient,  and  purifier  of  the 
blood ;  and  it  is  stated  to  be  still  employed  to  a  considerable  extent  in  France.  It  is 
given  in  the  form  of  decoction,  made  in  the  proportion  of  one  or  two  ounces  of  the  root 
to  a  quart  of  water.  Hayne  asserts  that,  in  the  dried  state,  it  is  wholly  inert.  In  the 
berries  H.  Reinsch  has  found  a  large  proportion  of  glucose  and  a  yellowish-red  coloring 
VdAiXjev.,  Spar  gin.  {A.  J.  P..  xlii.  371.)  ThQ  young  shoots  are  mxich  used  as  food.  Before 
being  boiled  they  have  a  disagreeable  taste;  and  their  juice  was  found  by  Robiquet  and 
Vauquelin  to  contain  a  peculiar  crystallizable  principle,  called  aspai-agin,  C^\l^.f)^, 
which  has  since  been  found  in  a  number  of  plants.  (See  Althea.)  This  has  been  thought 
nottoexert  any  special  influence  on  the  system  ;  but  Dr.  Allen  Dedrick,  of  NewOrlejins, 
has  found  it  to  be  sedative  to  the  circulation,  eight  grains  of  it  having  reduced  his  own 
pulse  from  72  to  56  in  the  minute,  while,  at  the  same  time,  brief  frontal  headache,  a  sense 
of  fulness  of  the  eyes,  and  a  feeling  of  muscular  weakness  were  experienced.  The  effect  on 
the  pulse  was  perceived  at  the  end  of  five  minutes,  was  at  its  height  in  an  hour,  and  con- 
tinued so  for  half  an  hour,  when  it  gradually  sifbsided.  The  pulse  was  also  rendered 
intermittent.  (N.  O.  Med.  and  Surg.  Journ.,  x\.19S.)  Asparagin  is  said  to  be  obtained 
with  facility  b}'  the  process  of  diah'sis.  If  the  thick  viscid  mucilage  of  the  marshmallow 
(Althaea  officinalis)  be  put  into  a  dialyzer,  with  distilled  water  outside,  the  asparagin 
passes  into  the  water,  and  maybe  obtained  in  crystals  by  evaporating  thosolution.  (See 
P.  J.  Tr.,  May,  1802,  p.  572.)  It  might  probably  be  obtained  in  the  same  way  from  an 
infusion  of  asparagus. 

The  sprouts  themselves  are  not  without  effect;  as  the  urine  acquires  a  disagreeable 
odor  very  soon  after  they  have  been  eaten.  They  have  been  accused  of  producing  irri- 
tation, with  a  morbid  flow  of  mucus,  of  the  urinary  passages.  [Anti.  de  Therap.,  1861, 
p.  107.)  They  are  considered  by  some  writers  as  diuretic,  aperient,  and  deobstruent, 
and  as  constituting  a  very  wholesome  and  useful  article  of  diet,  early  in  the  spring,  when 
vegetables  are  scarce.  Broussais  thought  that  they  were  sedative  to  the  heart,  and  rec- 
ommended them  especially  in  hj'pertrophy  and  other  diseases  of  that  organ  attended 
with  excessive  action,  and  without  phlogosis  of  the  stomach.  M.  Gendrin,  however, 
after  much  experience  with  asparagus,  affirms  that  he  never  knew  it  to  exercise  the 
slightest  influence  over  the  heart,  and  ascribes  its  palliative  effects,  in  diseases  of  that 
organ,  to  a  diuretic  action.  He  found  it,  in  all  the  cases  in  which  he  administered  it,  to 
increase  the  quantity  of  urine,  which,  in  some  instances,  was  quintupled.  The  most  con- 
venient forms  for  exhibition  are  those  of  syrup  and  extract,  prepared  from  the  shoots. 
The  former  may  be  given  in  the  dose  of  oneortwofluidounces,  the  lalterof  half  a  drachm 
or  a  drachm.  The  syrup  may  be  made  by  adding  a  sufficient  quantity  of  sugar  to  the 
expressed  juice  of  the  shoots,  previously  deprived  of  its  albumen  by  exposure  to  heat  and 
by  filtration  ;  the  extract,  by  evaporating  the  same  juice  to  the  consistence  of  a  pilular 
mass.  Dr.  S.  J.  Jefferson,  of  England,  has  employed  a  tincture  of  asparagus  for  16  years 
with  great  benefit,  as  an  adjuvant  to  other  diuretics.  He  prepares  the  tincture  either  by 
macerating  5  ounces  of  the  dried  tops  in  2  pints  of  proof  spirit ;  or  by  taking  5  pounds 
of  the  fresh  tops,  expressing  the  juice,  evaporating  it  to  a  pint,  straining,  and  adding  a 
pint  of  rectified  spirit.  He  gives  from  half  a  drachm  to  two  drachms  with  each  dose  of 
the  diuretic  employed.  (.4m.  Journ.  of  Med.  Sci.,  N.  S.,  xxx.  490.)  In  theirunripe  state 
the  berries  possess  the  same  properties  as  the  shoots,  and  probably  in  a  much  higher  de- 
gree.    We  have  employed  a  syrup  prepared  from  them,  with  apparent  advantage,  in  a 
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case  of  diseased  heart.  The  seeds  have  been  tried  as  a  substitute  for  coffee.  (See  Boston 
Med.  and  Surg.  Joiirn.,  July  19,  1854.) 

ASPLENIUM  FILIX  FCEMINA.  K.  Brown.  Female  Fern.  This  is  the  Polypodium 
Filix  foemina  of  Linn.,  the  Aspidlum  Filix  Foe^nina  of  tiwartz,  and  the  Athyrium  Filix 
fosmi^ia  of  Iioth.  It  has  a  root  analogous  in  character  to  that  of  the  male  fern  (Aspidium 
Filix  mas),  and  has  been  supposed  to  possess  similar  vermifuge  properties.  At  present, 
however,  it  is  not  used.  The  vulgar  name  o^  female  fern  is  also  given  to  the  Pteris  agui- 
lina,  or  com^non  brake,  which  is  said  by  some  authors  to  have  the  property  of  destroyino- 
the  tapeworm.  The  leaves  of  two  species  of  Asplenium,  A.  Trichomanes,  or  common 
spleenwort,  and  A.  Adiantuni-nigritm,  or  black  spleenwort,  are  mucilaginous,  and  have 
been  used  as  substitutes  for  the  7)iaideii/iairs  (Adiantum  Capillus  VenerisixnA.A.Pedatiun) 
as  pectorals,  though  destitute  of  their  aromatic  flavor. 

ASTER  PUNICEUS.  This  is  a  common  indigenous  plant,  growing  from  three  to 
six  feet  high,  in  low  swampy  places.  The  rootlets  are  aromatic,  bitterish,  and  astringent, 
and  have  been  employed  in  domestic  and  irregular  practice  as  a  stimulating  diaphoretic, 
in  rheumatic  and  catarrhal  affections.  Other  species  also  of  Aster  have  attracted  atten- 
tion for  supposed  remedial  powers. 

ATHEKOSPERMA  MOSCHATA.  Aiisiralian  Sassafras.  The  bark  of  this  tree  con- 
tains a  volatile  oil  which  is  obtained  by  distillation,  and  has  some  reputation  in  Austra- 
lia as  a  remedy.  It  is  said  to  be  diaphoretic,  diuretic,  and  sedative  to  the  heart.  The 
dose  is  a  drop  every  6  or  8  hours.  An  aliialoid  called  athero-spermin  has  been  extracted 
from  the  barlt  by  M.  Zeyer,  of  Munich.   {P.  J.  Tr.,  April,  1863,  p.  447.) 

ATOMIZERS.  Pidverizers.  Nebulizers.  These  are  instruments  by  which  liquid  sub- 
stances, which  cannot  be  wholly  volatilized,  as  saline  solutions  for  example,  can  be 
brought  into  a  state  of  minute  division,  as  in  spray,  whereby  thej'  may  be  introduced 
into  the  air-passages,  and  by  inhalation  into  the  lungs.  Various  soluble  substances  can 
thus  be  brought  into  contact  with  these  surfaces  in  a  diseased  state,  often  with  great 
advantage,  which  cannot  otherwise  be  conveniently  applied.  The  instruments  are  of 
various  forms,  but  consist  essentially  of  two  tubes  open  at  both  ends,  with  a  capillary 
opening  at  one  end  ;  and  joined  together  so  that  they  shall  be  perpendicular  to  each 
other  with  their  capillary  points  in  contact.  One  tube  is  perpendicular,  and,  when  the 
instrument  is  in  action,  is  inserted  at  its  larger  extremity  into  a  vessel  containing  the 
liquid  to  be  atomized  ;  the  other  is  horizontal.  Through  the  latter  a  current  of  air  is 
forced,  which,  on  escaping  at  the  capillary  opening,  carries  with  it  a  portion  of  the  air 
in  the  orifice  of  the  perpendicular  tube,  so  that,  to  avoid  a  vacuum,  the  liquid  is  forced 
up  by  the  atmospheric  pressure,  and  mixes  with  the  current  of  air  as  it  escapes.  It  is 
thus  minutely  divided,  and,  accompanying  the  expanding  current,  may  be  received  in 
the  mouth  or  nostrils,  and  made  to  impinge  on  any  part  of  these  cavities  or  of  the  fauces, 
or  be  conveyed  by  inhalation  into  the  lungs.  For  convenience  of  reference  it  may  be 
proper  to  present  here,  in  a  tabular  form,  the  most  important  substances  used  in  this 
way,  and  the  proportion  to  the  fluid  solvent  which  each  one  should  bear.  The  number 
given  opposite  to  each  name  represents  the  number  of  grains  or  of  minims  in  which  the 
substance  named  should  be  dissolved  in  a  fluidounce  of  water. 

Alum 10  to  30  grs.         Iron,  sulphate  of 1  to    2  grs. 

Ammonium,  chloride  of 10to20grs.         Lead,  acetate  of 2  to    5  grs. 

Arsenic  (solution  of  arsenite  Lime-water 60tol20mins, 

of  potassa) 1  to  20  mins.     Mercury,  corrosive  chloride 

Chloride  of  Sodium 5to20grs.  of ^  to    1  gr. 

ChlorinatedSoda,  solution  of  30  to  60  mins.      Morphia,    solution    of   sul- 

Coniurn,  fluid  extract  of. 8  to    8  mins.         phate  of. 1^  **^    ^  S^"- 

Copper,  sulphate  of 1  to    3  grs.         Opium,  tincture  of 2  to  12  mins. 

Hemp,  tincture  of. 5  to  10  mins.  "       watery  extract  of...  J  to    ^  gr. 

Hyoscyamus,  fluid  extractof   8  to  10  mins.      Silver,  nitrate  of 1  to  10  grs. 

Iodine,  compound  solution  of  2  to  15  mins.     Tannin 1  to  20  grs. 

Iron,  perchloride  of ^  to    2  grs.        Tar-water 60tol20mins. 

Iron,  solution  of  subsulphate  Turpentine,  oil  of. 1  to    2  mins. 

of 8  to  16  mins.     Zinc,  sulphate  of 1  to    6  grs. 

In  general  a  substance  may  be  used  in  this  way  of  the  strength  in  which  it  would  be 
applied  to  the  mucous  membranes. 

AZEDERACH  INDICA.  Niin  Tree.  The  inner  bitter  bark  of  this  tree  is  exten- 
sively  used  in  India  as  a  febrifuge  and  tonic,  in  the  form  of  powder,  or  more  usually 
in  that  of  decoction.  The  roots"  are  said  to  be  vermifuge,  and  the  seeds  yield  an  oil 
hu'gely  used  for  lighting  purposes  and  sometimes  as  a  medicine.  Mr.  J.  Broughton 
fou'ndin  the  bark  a  bitter  resin  to  which  he  assigned  the  formula  CggHjoOu,  and  a  crys- 
talline fat.    (P.  J.  Tr.,  June,  1873.) 

BACCHARIS  CORDIFOLIA.  Mio  Mio.  This  composite  plant  of  Southeastern 
South  America  is  notorious  as  a  poison  which  destroys  large  numbers  of  sheep  and 
cattle.  Mr.  Pedro  N.  Arata  has  isolated  from  it  an  alkaloid,  to  which  he  has  given  the 
i;ajne  of  baccarinine.     (P.  J.  Tr.,  x.  G.) 
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BALATA.  This  is  the  dried  milky  juice  of  the  Sapota  Muelleri  or  Bully  Tree,  a 
native  of  Guiana.  It  is  an  oxidized  hydrocarbon,  contains  a  little  resin,  and  is  said 
to  be  midway  between  caoutchouc  and  india-rubber  in  its  physical  properties.  {A.  J.  /'., 
xlii.  178.) 

BALM  OF  GILEAD.  Balsam  of  Gilead.  Balsamum  Gileadense.  Baume  de  la  Mecque. 
Fr.  The  genuine  balm  of  Gilead  is  the  resinous  juice  of  the  Amyris  Gileadensis  of 
Linn.,  the  Balsamodendron  Gileadense  of  Kunth,  asmall  evergreen  tree,  growing  on  the 
Asiatic  and  African  shores  of  the  Red  Sea.  It  was  in  high  repute  with  the  ancients, 
and  is  still  esteemed  by  the  Eastern  nations  as  a  medicine  and  cosmetic.  In  Western 
Europe,  and  in  this  country,  it  is  seldom  found  in  a  state  of  purity,  and  its  use  has  been 
entirely  abandoned.  It  is  described  as  a  turbid,  whitish,  thick,  gray,  odorous  liquid, 
becomfng  solid  by  exposure.  It  possesses  no  medical  properties  which  do  not  exist  in 
other  balsamic  or  terebinthinate  juices.  It  was  formerly  known  as  opobalsamiim ;  while 
the  dried  twigs  of  the  tree  were  called  xylobalsamum,  and  the  dried  fruit,  carpobalsamum. 

BALSAM  OF  SULPHUR.  This  name  was  formerly  given  to  a  substance  recog- 
nized by  the  old  Edinburgh  Pharmacopoeia  under  the  name  of  Oleum  Sulphuratum. 
The  directions  of  the  College  were  to  boil  ei^/t</;rtr^s  of  olive  oil  and  owe /jar^  of  sublimed 
sulphur  together,  with  a  gentle  fire,  in  a  large  iron  pot,  stirring  them  constantly  till 
they  united.  The  iron  pot  was  directed  to  be  large  enough  to  hold  three  times  the 
quantity  of  the  materials  employed,  as  the  mixture  might  otherwise  boil  over.  As  the 
vapors  which  rose  were  apt  to  take  fire,  a  lid  was  to  be  at  hand  to  cover  the  pot,  and 
thus  extinguish  the  flame  if  necessary.  .Sulphur  is  soluble  to  a  considerable  extent  in 
heated  oil,  from  which,  if  the  solution  be  saturated,  it  is  deposited  in  a  crystalline  state 
on  cooling.  But  it  is  not  a  mere  solution  which  this  process  was  intended  to  eflect. 
The  oil  was  partly  decomposed,  and  the  resulting  preparation  was  an  extremely  fetid, 
acrid,  viscid,  reddish-brown  fluid.  In  order  that  it  might  be  obtained,  it  was  necessary 
to  heat  the  oil  to  the  boiling  point.  Sulphurated  oil,  or  balsam  of  sulphur,  was  for- 
merly thought  useful  in  chronic  catarrh,  consumption,  and  other  pectoral  complaints  ; 
but  inconvenience  arose  from  its  acrid  properties,  and  its  internal  use  was  abandoned. 
It  is  sometimes  applied  as  a  stimulant  to  foul  ulcers.     The  dose  is  from  five  to  thirty  drops. 

BALSAMUM  ANTARTHRITICUM  INDICUM.  This  is  the  product  of  an  un- 
known leguminous  tree  which  has  recently  attracted  someattention  in  Europe.  (See  Proc. 
Am.  Fharm.  Assoc,  xxvii.  253;  A.  J.  P.,  1880,  p.  168.) 

BALSAMUM  TRANQUILANS.  Baume  Tranquille.  This  is  a  preparation  of  some 
note,  directed  by  the  French  Codex,  and  consisting  essentially  of  olive  oil  holding  in 
solution  the  active  matters  of  certain  narcotic  and  aromatic  plants.  The  fresh  plants 
are  boiled  with  the  oil  until  all  their  water  is  driven  off;  the  oil  is  then  expressed  and 
poured  upon  the  dried  plants  properly  comminuted  ;  and  the  mixture,  having  been  al- 
lowed to  stand  for  a  month,  is  strained,  and  the  oil  decanted.  The  preparation  is  used 
externally  by  friction  as  an  anodyne  in  local  pains,  but  especially  to  relieve  earache,  a 
few  drops  being  placed  in  the  ear  on  a  pledget  of  cotton.  A  formula  for  it  is  contained 
in  the  Journ.  de  Pharm.  (Aout,  1862,  p.  121).  An  improved  process  is  proposed  by  W.  C. 
Bakes.  {A.  J.  P.,  1862,  p.  22.;  We  have  still  further  modified  this,  and  the  formula  is 
as  follows.  Take  of  Alcoholic  Extract  of  Belladonna,  Conium,  Hyoscyamus,  and 
Stramonium,  each,  30  grains ;  Aqueous  Extract  of  Opium,  12  grains.  Soften  the  extracts 
with  one  fluidounce  of  Boiling  Water,  and  add  four  fluidounces'of  Olive  Oil.  Digest 
this  mi.xture  with  a  gentle  heat  until  the  water  has  been  evaporated,  and  then  strain  or 
filter.  To  this  add  10  minims  of  each  of  the  following  volatile  oils,  Sage,  Wormwood, 
Lavender,  Thyme,  Peppermint,  Rue.     It  should  be  used  with  care. 

BAPTISIA  TINCTORIA.  Sophora  tinetoria.  Linn.  Podalyria  tinetoria.  Michaux. 
Wild  Indif/o.  This  is  an  indigenous  perennial  plant,  found  throughout  the  United  States, 
growing  abundantly  in  woods  and  dry  barren  uplands.  It  is  from  one  to  three  feet  high, 
with  a  smooth,  very  branching  stem,  small,  ternate,cuneate-obovate,  bluish-green  leaves, 
and  yellow  flowers,  which  appear  in  July  and  August,  and,  like  the  whole  plant,  become 
black  when  dried.  The  root,  which  is  the  part  most  highly  recommended,  is  of  a  dark- 
brown  color,  of  a  slight  peculiar  odor  in  the  dried  state,  and  of  a  nauseous,  bitter,  some- 
what acrid  taste.  Its  virtues  appear  to  reside  chiefly  in  the  cortical  portion.  Mr.  B.  L. 
Smedley  thought  that  he  had  found  in  it  a  peculiar  alkaloid.  (A.  J.  P.,  July,  1862,  p. 
311.)  Mr.  Jno.  A.  Weaver  has  shown  this  to  be  a  salt  of  lime.  (.4.  J.  P.,  xliii.  251.) 
Dr.  F.  y.  Greene,  U.S.N.,  proved  the  presence  of  an  alkaloid,  and  obtained  its  chloride 
in  a  crystalline  condition.  (A.  J.  P.,  1879,  p.  577.)  In  large  doses,  it  is  said  to  operate 
violently  as  an  emetic  and  cathartic  ;  in  smaller,  to  produce  only  a  mild  laxative  effect. 
It  is  said  to  have  proved  useful  in  scarlatina,  typhus  fever,  and  in  that  state  of  system 
which  attends  gangrene  or  mortification.  Dr.  Thatcher  spoke  highly  of  its  efficacy  as 
an  external  application  to  obstinate  and  painful  ulcers ;  and  Dr.  Comstock,  of  Rhode 
Island,  found  it  extremely  useful,  both  as  an  internal  and  external  remedy,  in  threatened 
or  existing  mortification.  By  the  latter  physician  it  was  given  in  decoction,  made  in 
the  proportion  of  an  ounce  of  the  root  to  a  pint  of  water,  of  which  half  a  fluidounce  was 
administered  every  four  or  eight  hours,  any  tendency  to  operate  on  the  bowels  being 
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checked  with  laudanum.  Dr.  Stevens,  of  Ceres,  Pennsylvania,  has  employed  a  decoc- 
tion of  the  root  advantageously  in  epidemic  dysentery.  {N.  F.  Journ.  of  Med.,  iv.  358.) 
It  may  be  used  externally  in  the  form  of  decoction  or  cataplasm.  The  stem  and  leaves 
possess  the  same  virtues  as  the  root,  though  in  a  less  degree.  A  pale-blue  coloring  sub- 
stance has  been  prepared  from  the  plant  as  a  substitute  for  indigo,  but  is  greatly  inferior. 
Another  species,  B.  Alba,  or  -prairie  indigo,  which  is  abundant  in  our  IST.  W.  prairies,  is 
said  to  have  similar  properties,  and  to  be  sometimes  used  as  a  substitute  for  B.  tinctoria. 

BARBADOES  NUTS.  Purging  Nuts.  Physic  Nuts.  These  are  the  seeds  of  the  Cu7'cas 
purgans  of  Adanson  {Jatropha  Curcas  of  Linnaaus),  growing  in  Brazil,  the  West  Indies, 
and  on  the  western  coast  of  Africa.  The  fruit  is  a  three-celled  capsule,  containing  one 
seed  in  each  cell,  and  is  about  the  size  of  a  walnut.  The  seeds  are  blackish,  oval,  about 
eight  lines  long,  flat  on  one  side,  convex  on  the  other  ;  and  the  two  sides  present  a  slight 
longitudinal  prominence.  They  yielded  to  Soubeiran,  fixed  oil,  an  acrid  resin,  sugar, 
gum,  a  fatty  acid,  gluten,  a  free  acid,  and  salts.  The  oil  may  be  separated  by  expression. 
When  fresh  it  is  without  smell  or  color,  but  becomes  yellowish  and  slightly  odorous  by 
time.  When  cold  it  deposits  a  white  substance,  which  is  probably  palmitin.  Alcohol 
does  not  readily  dissolve  it.  Somecall  it  jatropha  oil.  For  an  account  of  the  chemical 
properties  of  this  oil,  see  the  Chemical  Oazette  (Dec.  15,  1854,  p.  469).  From  three  to 
five  of  the  seeds,  slightly  roasted  and  deprived  of  their  envelope,  operate  actively  as  a 
cathartic,  and  not  unfrequently  produce  nausea  and  vomiting,  with  a  sense  of  burning 
in  the  stomach.  The  oil  purges  in  the  dose  of  twelve  or  fifteen  drops,  and  is  analogous 
in  its  action  to  croton  oil,  though  less  powerful.  The  cake  left  after  the  expression  of 
the  oil  is  an  acrid  emeto-cathartic,  operating  in  the  dose  of  a  few  grains.  Either  of 
these  substances  may  produce  serious  consequences  in  overdoses.  The  leaves  of  the 
plants  are  rubefacient,  and  the  juice  is  said  to  have  been  usefully  employed  as  a  local 
remedy  in  piles. 

Theseeds  of  Curcas  muUijidus  {Jatropha multifida,  Linn.)  have  similar  properties,  and 
yield  a  similar  oil.  This  species  also  grows  in  i3razil  and  the  W^est  Indies.  Jatropha 
iirens  must  be  excessively  poisonous,  as  accidental  contact  of  the  wrist  of  a  gardener  in 
Kew  with  a  young  plant  produced  such  symptoms  that  for  five  minutes  the  man  was 
thought  to  be  dead.   (P.  J.  Tr.,  April,  1872,  p.  863.) 

BAKU  CHLOKIDUM.  (/.  .S'.  1870.  Chloride  of  Barium.  BaCl2,2H20.  "Take  of 
Carbonate  of  Barium,  in  small  pieces.  Muriatic  Acid,  each,  four  troyounces ;  Water  a 
pint.  Mix  the  Acid  with  the  Water,  and  gradually  add  the  Carbonate  of  Barium. 
Towards  the  close  of  the  effervescence  apply  a  gentle  heat,  and,  when  chemical  action 
has  ceased,  filter  the  liquid,  and  evaporate  so  that  crystals  may  form  when  it  cools." 
U.  S.  1870.  When  carbonate  of  barium  is  employed  for  obtaining  chloride  of  barium, 
as  in  the  above  process,  the  reactions  are  verj'  simple.  The  hydrochloric  acid  displaces 
the  carbonic  acid  with  eflervescence,  and  forms  chloride  of  barium  and  water.  The 
solution  of  chloride  of  barium,  thus  obtained,  yields  crystals  of  the  chloride  by  concen- 
tration and  cooling.  Another  plan  is  that  which  procures  it  from  the  sulphate,  as  directed 
in  the  late  Edinburgh  Pharmacopoeia.  In  this  the  sulphate,  previously  ignited  and 
powdered,  is  mixed  with  charcoal  and  exposed  to  a  low  white  heat,  by  which  its  con- 
stituents are  deoxidized,  and  sulphide  of  barium  produced  ;  the  oxygen  escaping  in  com- 
bination with  the  carbon  as  carbonic  oxide  and  acid.  The  sulphide  of  barium,  after 
having  been  dissolved  in  water,  is  decomposed  by  the  addition  of  hydrochloric  acid  ; 
sulphuretted  hydrogen  being  evolved,  and  chloride  of  barium  formed  in  solution, 
from  which,  in  the  usual  manner,  the  solid  salt  is  obtained.  The  reactions  for  these  two 
processes  are :  1.  BaCOj  -\-  2HC1  =  BaClj  +  H^O  -f  CO.,.  2.  BaSO^  +  C^  =  BaS  +  (CO)^. 
3.  BaS  -\-  2HC1  =  BaCl^  +  HjS.  Of  these  processes,  that  in  which  the  native  carbonate 
is  used  is  the  simplest  and  most  convenient;  but  the  carbonate  is  comparatively  a  rare 
mineral,  and,  as  the  sulphate  in  fine  powder  is  a  cheap  article  of  commerce,  being  exten- 
sively employed  for  mixing  with  white  lead,  it  is  almost  always  used  for  obtaining  chlo- 
ride of  barium  and  the  other  barium  compounds. 

Chloride  of  barium  is  a  permanent  white  salt,  possessing  a  bitter  and  disagreeable 
taste.  It  crj'stallizes  in  rhombic  tables  with  bevelled  edges.  It  dissolves  in  about  two 
and  a  half  times  its  weight  of  cold  water,  and  in  a  little  more  than  its  own  weight  at 
106°  C.  (222°  F.),  the  boiling  point  of  a  saturated  solution.  It  is  scarcely  soluble  in  ab- 
solute alcohol,  but  dissolves  in  rectified  spirit.  Alcohol,  impregnated  with  it,  burns  with 
a  yellow  flame.  When  exposed  to  heat,  it  decrepitates  and  loses  its  water  of  crystalliza- 
tion, and  at  a  red  heat  fuses.  It  is  decomposed  by  the  sulphates,  oxalates,  and  tartrates, 
and  the  alkaline  phosphates,  borates,  and  carbonates  ;  also  by  nitrate  of  silver,  acetate 
and  phosphate  of  mercury,  and  acetate  of  lead.  When  pure  it  does  not  deliquesce.  Its 
solution  is  not  affected  by  ammonia,  which  proves  the  absence  of  alumina  and  sesqui- 
oxide  of  iron,  or  by  sulphuretted  hydrogen,  which  shows  that  neither  copper  nor  lead  is 
present.  After  the  whole  of  the  barium  has  been  precipitated  by  an  excess  of  sulphuric 
acid,  the  supernatant  liquid  is  shown  to  be  free  from  lime  by  the  non-action  of  carbonate 
of  sodium.  Lime  maj^  be  separated  by  the  process  of  Dr  Wolcott  Gibbs.  which  con- 
sists in  adding  to  the  solution  of  the  chloride  a  small  portion  of  the  solution  of  hydrate 
of  barium,  and  then  passing  through  it  a  current  of  carbonic  acid,  when  the  whole  of 
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the  lime  will  be  thrown  down  as  a  carbonate.  (Wurtz,  N.  T.  Jottm.  of  Pharm.,  i.  164.) 
If  strontium  be  present,  an  alcoholic  solution  of  tbe  salt  will  burn  with  a  red  flame. 
Like  all  the  soluble  salts  of  barium,  it  is  poisonous.  Liquor  Barii  Chloridi,  U.  S.  P. 
1870,  a  trovounce  in  three  fluidounces  of  water,  is  given  in  live-drop  (0-3  C.c.)  doses. 

BASSORA  GUM.  Caramania  Oum.  Hog  Gum  Tragacanth.  This  substance  came 
into  commerce  originally  from  the  neighborhood  of  Bassora,  on  the  Gulf  of  Persia;  but 
is  often  found  mixed  with  gum  brought  from  other  countries,  and  is  said  to  be  the  pro- 
duct of  the  almond  and  plum  trees.  It  is  in  irregular  pieces,  of  various  sizes,  never 
very  large,  brown  or  yellow,  intermediate  in  the  degree  of  its  transparency  between  gum 
arabic  and  tragacanth,  inodorous,  tasteless,  and  possessed  of  the  property  of  yielding  a 
slight  sound  when  broken  under  the  teeth.  But  a  small  portion  of  it  is  soluble  in  water, 
whether  hot  or  cold.  The  remainder  swells  up  considerably,  though  less  than  tragacanth, 
and  does  not,  like  that  substance,  form  a  gelatinous  mass,  as  it  consists  of  independent 
granules  which  have  little  cohesion.  The  soluble  portion  is  pure  gum  or  arabin  (see 
Acacia),  and,  according  to  M.  Guerin,  constitutes  11-2  per  cent.  The  insoluble  portion 
consists  of  a  peculiar  principle  called  baxsornn  (see  Acacia),  associated  with  a  small  pro- 
portion of  saline  substances,  which  yield,  when  the  gum  is  burnt,  5-6  per  cent,  of  ashes. 
The  gum  is  useless,  but  is  employed  to  adulterate  tragacanth,  and  for  this  purpose  is  some- 
times whitened  by  means  of  white  lead. 

BATIATOR  ROOT.  This  is  the  root  of  an  unknown  Brazilian  plant,  which  has 
been  commended  as  a  substitute  for  ipecacuanha,  both  as  an  emetic  and  also  in  dysen- 
tery.   (See  Bulletin  Therap.,  xcv.  p.  74;  A.  J.  P.,  1878,  478.) 

BDELLIUM.  This  name  has  been  given  to  two  different  gum-resins,  distinguished 
as  Indian  and  African  bdellium.  Dr.  Royle  was  informed  that  the  former  was  obtained 
from  the  Amt/ris  Commiphora  of  Roxburgh,  growing  in  India  and  Madagascar.  The 
latter  is  said  to  be  the  pr«>duct  of  Heudelotia  Africana,  which  grows  in  Senegal.  Bdellium 
sometimes  comes  mixed  with  gum  arabic  and  gum  Senegal.  It  is  either  in  small  roundish 
pieces,  of  a  reddish  color,  semi-transparent,  and  brittle,  with  a  wax-like  fracture,  or  in 
large  irregular  lumps,  of  a  dark  brownish-red  color,  less  transparent,  somewhat  tena- 
cious, and  adhering  to  the  teeth  when  chewed.  It  has  an  odor  and  taste  like  those  of 
myrrh,  but  weaker.  It  is  infusible  and  inflammable,  diffusing  while  it  burns  a  balsamic 
odor.  According  to  Pelletier,  it  consists  of  59  per  cent,  of  resin,  92  of  gum,  30-6  of 
bassorin,  and  1-2  of  volatile  oil,  including  loss.  In  medical  properties  it  is  analogous  to 
myrrh,  and  was  formerly  used  for  the  same  purposes  ;  but  it  is  now  scarcely  ever  given 
internally.  In  Europe,  it  is  still  occasionally  employed  as  an  ingredient  of  plasters. 
The  dose  is  from  ten  to  forty  grains. 

BEDEGUAR.  Fungus  Rosarum.  An  excrescence  upon  the  aweeibrier  or  eglantine, 
and  other  species  of  Rosa,  produced  by  the  puncture  of  insects,  especially  by  one  or  more 
species  of  Cgnips.  It  is  of  irregular  shape,  usually  roundish,  about  an  inch  in  diameter, 
with  numerous  cells  internally,  in  each  of  which  is  the  larva  of  an  insect.  It  has  little 
smell,  and  a  slightly  astringent  taste.  Though  formerly  considered  diuretic,  anthelmintic, 
and  lithontriptic,  and  employed  as  a  remedy  for  toothache,  it  has  fkllen  into  disuse.  It 
was  given  in  doses  of  from  ten  to  forty  grains. 

BEXZOIX  ODORIFERUM.  Nees.  Laurus  Benzoin.  Linn.  Spice-wood.  Spice-bush. 
Fexer-bush.  An  indigenous  shrub,  from  four  to  ten  feet  high,  growing  in  moist,  shady 
places,  in  all  parts  of  the  United  States.  Its  flowers  appear  early  in  spring,  long  before 
the  leaves,  and  are  succeeded  by  small  clusters  of  oval  berries,  which,  when  ripe,  in  the 
latter  part  of  September,  are  of  a  shining  crimson  color.  All  parts  of  the  shrub  have  a 
spicy,  agreeable  flavor,  which  is  strongest  in  the  bark  and  berries.  By  warming  and 
expression  Dr.  A.  AV.  Miller  obtained  from  the  berries  50  per  cent,  of  oily  material, 
which,  on  distillation,  yielded  about  two  per  cent,  of  volatile  oil.  The  latter  had  a  sp. 
gr.  of  0-8oO,  was  thin,  bright  green,  of  a  warm  aromatic  taste,  and  a  fragrant  odor.  Mr. 
J.  M.  Jones  found  it  to  be  of  the  cinnamyl  series.  {Proc.  A.  P.  A.,  xxvi.  772;  also 
A.  J.  P.,  xlv.  .300 ;  xlvii.  246.)  The  small  branches  are  said  to  be  employed,  in  the  form 
of  infusion  or  decoction,  by  the  country-people,  as  a  vermifuge,  and  anagreeable  drink 
in  low  fevers  ;  and  the  bark  hsis  been  used  in  intermittents.  The  berries,  dried  and  pow- 
dered, were  sometimes  substituted,  during  the  Revolutionary  "War,  for  allspice.  The  oil 
probably  shares  the  medical  virtues  of  the  aromatics.  (.4.  J.  P.,  ilv.  300;  iSfrf.,  xlvii.  246.) 

BENZOL.  (C,Hj.)  Benzen.  Benzene.  Phene.  Benzole.  Phenyl  Hydride.  This  sub- 
stance must  not  be  confounded  with  the  commercial  article  sold  as  benzin,  which  is 
a  mixture  of  various  hydrocjirbons  of  light  specific  gravity,  obtained  in  the  distilla- 
tion of  coal-gas  tar  and  petroleum.  (See  Benzinuni.)  Originally  the  two  names  benzol 
and  benzin  were  applied  to  the  same  substance,  but  after  the  discovery  of  petroleum  it 
was  soon  found  that  the  coal  tar  produced  artificially  was  quite  different  from  that  ob- 
tained from  petroleum.  Little  by  little  in  the  United  States  it  has  become  the  custom 
to  call  the  liquid  obtained  by  the  fractional  distillation  of  petroleum  having  the  sp.  gr. 
62^  to  6.5^  Baume  benzin.  It  is  unfortunate  that  in  Europe,  and  on  the  continent  espe- 
cially, the  term  benzin  is  used  for  both  liquids.     The  two  substances  are  essentially  dif- 
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ferent,  although  resembling  each  other  in  their  solvent  powers.  Benzol  is  a  definile 
hydrocarbon  of  fixed  constitution;  benzin  a  complex  body  of  varying  constitution. 
Benzol  can  be  frozen  ;  benzin  has  never  yet  been  consolidated.  Benzin  boils  at  from 
64°  C.  (129-2°  F.)  to  56°  C.  (132-8°  F.)-  Benzol  can  be  converted  into  nitrobenzol,  and 
by  further  treatment  into  anilin  colors;  benzin  cannot.  AVhen  benzin  is  shaken  in 
the  cold  with  one-third  of  its  volume  of  fused  crystals  of  absolute  carbolic  acid  the  latter 
remains  undissolved,  whilst  benzol  is  miscible  with  absolute  carbolic  acid  in  all  propor- 
tions. (Allen.)  According  to  Pusch,  it  can  be  distinguished  from  benzin  by  dissolving 
iodine  in  it,  benzol  forming  a  violet  red,  and  benzin  a  raspberry-colored  solution.  [A. 
J.  P.,  xlvii.  268.)  Although  the  term  Benzene  is  given  above  as  one  of  the  synonymes 
of  Benzol,  its  use  abroad  is  gradually  becoming  limited  to  the  pure  hydrocarbon  CgHg, 
whilst  Benzol  is  applied  to  the  mixture  of  benzene  with  its  homologues  Toluene,  Para- 
xj/lefie,  Metaxylene,  Mesitylene,  Pseudo-cutnene,  etc. 

Benzol  was  originally  obtained  by  distilling  benzoic  acid  with  lime.  It  was  after- 
wards discovered  by  Faraday  as  a  constituent  of  coal-gas  tar.  This  tar,  when  distilled, 
furnishes  coal-naphtlia  or  light  oil  of  tar,  a  complex  substance,  containing  a  number  of 
hydrocarbons,  among  which  is  benzol.  Upon  distilling  this  naphtha  from  a  metallic 
still,  surmounted  by  an  open  vessel  filled  with  water,  and  containing  a  worm  terminating 
in  a  refrigerated  receiver,  the  benzol  will  pass  over  and  condense  in  the  receiver  ;  while 
the  other  substances  associated  with  it,  having  higher  boiling  points,  will  condense  in 
the  worm,  and  fall  back  into  the  still.  The  benzol  is  then  purified  bv  distillation  at  a 
heat  between  80°  C.  (176°  F.)  and  90°  C.  (194°  F.),  and  by  subjecting"  the  product  to  a 
new  distillation  from  one-fourth  of  its  volume  of  sulphuric  acid.  A  method  of  obtain- 
ing it  pure  is  described  by  Mr.  A.  H.  Church,  consisting  in  the  dry  distillation  of  a  com- 
pound made  by  treating  the  ordinary  benzol  of  commerce  with  fuming  sulphuric  acid, 
then  adding  carbonate  of  ammonium,  evaporating  the  whole  to  dryness,  and  exhausting 
the  residue  with  alcohol.  The  alcoholic  solution  is  distilled  to  dryness,  and  the  remain- 
ing mass  distilled  at  a  higher  heat.  The  distillate  is  washed  with  solution  of  potassa, 
and  then  rectified  from  caustic  potassa.  The  product  is  perfectly  pure  benzol.  (See 
A.  J.  P.,  1860,  p.  144.)  M.  E.  Kopp  purifies  benzol  by  taking  advantage  of  its  high 
congealing  point.  He  exposes  the  impure  mixture  containing  it  to  a  degree  of  cold 
sufficient  to  solidify  it, — 15°  C.  (5°  F.),  presses  the  congealed  mass  to  separate  the  liquid 
hydrocarbons,  allows  it  to  become  fluid,  then  again  freezes  and  presses  it,  and  thus  ob- 
tains it  almost  entirely  pure.  He  obtains  the  impure  mixture  containing  the  benzol 
by  decomposing  the  heavier  tar  oils  by  a  high  degree  of  heat.  [Chem.  News,  May  14, 
1864,  p.  229.) 

Prof.  Calvert,  of  Manchester,  purifies  coal-naphtha,  so  as  to  render  it  a  sufficiently 
pure  benzol  to  be  usefully  applied  to  the  purpose  of  removing  fatty  and  oily  matters 
from  animal  and  vegetable  substances,  by  subjecting  it  to  the  action  of  sulphuric  acid, 
added  in  small  quantities,  so  long  as  coloration  is  produced,  then  washing  it  with  pure 
water,  and  afterwards  subjecting  it  to  distillation  in  an  ordinary  still.  The  sulphuric 
acid  destroys  the  less  volatile  hydrocarbons  present,  which  interfere  with  the  solvent 
power  of  the  benzol. 

In  consequence  of  the  great  volatility  and  extreme  inflammability  of  benzol  and  its 
attendant  hydrocarbons,  much  care  is  necessary  both  in  their  preparation  and  subse- 
quent use  to  avoid  any  possible  exposure  to  flame.  Very  serious  results  have  taken  place 
from  want  of  caution  in  this  respect. 

Benzol  is  a  colorless  oleaecinous  liquid,  possessing  an  agreeable  odor.  Its  sp.  gr.  is 
0-85,  congealing  point  0°  C.\32°  F.),  and  boiling  point  80°  C.  (176°  F.).  Its  powers  as  a 
solvent  are  very  extensive.  Among  the  substances  soluble  in  it  are  sulphur,  phos- 
phorus, and  iodine.  It  dissolves  quinine,  but  not  cinchonine,  with  which  it  forms  a  bulky 
gelatinous  mass.  Morphine  and  strychnine  are  sparingly  soluble.  Its  solvent  power  over 
some  of  the  organic  alkaloids  led  Mr.  John  Williams,  of  London,  to  employ  it  in  extract- 
ing them  from  the  vegetables  in  which  they  are  found  ;  and  he  succeeded  in  obtaining 
them  in  several  instances  on  a  small  scale.  In  this  way  he  extracted  quinine,  quinidine, 
and  amorphous  quinine,  together,  from  cinchona  bark,  but  not  cinchonine.  In  like  man- 
ner he  separated  strj-chnine  and  brucine  from  nux  vomica,  and  handsome  crj'stals  of  can- 
tharidine  from  cantharides.  Mr.  AVilliams  supposes  that  benzol  might  form  a  good  test 
of  the  value  of  Peruvian  barks.  Benzol  is  also  a  solvent  of  many  of  the  rosins,  of 
mastic,  camphor,  wax,  fotty  and  oily  substances,  essential  oils,  caoutchouc,  and  gutta- 
percha. The  last  two  .substances  may  be  obtained,  without  alteration  of  properties,  in 
tough  sheets  of  any  desired  tenuity,  by  spreading  their  benzol  solutions  on  glass  or 
other  polished  surface,  and  allowing  the  solvent  to  evaporate.  The  same  solutions, 
brushed  over  the  skin,  form  artificial  cuticles,  which  have  been  found  useful  as  cover- 
ings to  wounds  and  burns.  The  vapor  of  benzol,  when  inhaled,  acts  as  an  anaesthetic. 
As  benzol  is  often  mixed,  sometimes  in  but  small  proportion,  with  other  hydrocarbons 
associated  with  it  in  coal  tar  and  petroleum,  it  becomes  desirable  to  be  able  to  detect  it 
in  such  an  association.  It  often  becomes  a  matter  of  great  importance  commercially  to 
test  the  purity  of  commercial  benzol,  and  a  very  thorough  method  of  assay  based  on  frac- 
tional distillation  is  proposed  bj"  A.  H.  Allen,  in  his  Commercinl  Organic  Analysis,  1882. 
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The  following  method,  originating  with  M.  Scborlcmmer,  is  based  on  the  conversion 
of  this  hydrocnrbon  into  aniliii,  and  of  that  into  one  of  the  characteristic  colors  derived 
from  it.  "  That  part  of  the  mixture  which  volatilizes  at  150°  C.  (302°  F.)  is  operated  on. 
This  is  treated  with  fuming  nitric  acid,  which,  if  benzol  be  present,  gives  rise  to  a  nitro- 
benzol  with  its  bitter-almond  odor.  The  nitrobenzol  is  then  converted  by  the  action  of 
granulated  tin  and  hydrochloric  acid  into  anilin,  which  is  isolated  by  distilling  the 
product  with  potassa.  The  anilin  tloats  on  the  top  of  the  liquid  that  passes.  A  little  of 
this  gives  with  hypochlorite  of  sodium  a  fine  purple  color;  and  a  drop  of  it  will  yield  the 
beautiful  color  of  rosanilin,  if  heated  with  a  little  bichloride  of  mercury.  {Joum.  de 
Pharm.,  4e  ser.,  ii.  177.)  In  relation  to  benzol,  see  the  paper  of  C.  B.  Mansfield,  in 
the  Chem.  Gaz.  (No.  159,  p.  224),  from  which  many  of  the  facts  of  this  article  have 
been  taken. 

M.  Reynal,  of  the  Veterinary  School  at  Alfort,  has  long  been  in  the  habit  of  destroy- 
ing parasites  on  domestic  animals  by  benzol,  and  proposes  its  employment  in  the  para- 
sitic diseases  of  man.  It  has  the  advantage  of  not  affecting  the  skin.  For  this  purpose  a 
mixture  may  be  used,  consisting  of  10  parts  of  benzol,  5  of  soap,  and  85  of  water. 

M.  Dragendorff  proposes  further  to  utilize  benzol  by  substituting  it  for  amylic  alco- 
hol in  the  search  for  strychnine  and  brucine,  which  it  dissolves  more  freely,  without  af- 
fecting the  sens&of  smell  so  strongly.  The  sulphates  of  these  alkaloids,  however,  are 
insoluble  in  benzol.  {Joum.  de  Pharm.,  4e  ser.,  v.  473.) 

Prof.  Moslor  proposes  benzol  as  a  remedy  in  trichiniasis,and  it  will  no  doubt  destroy  all 
the  tricliiniB  remaining  in  the  alimentary  canal.  After  some  encouraging  results  with 
the  lower  animals,  he  tried  it  in  several  cases  of  the  disease  as  it  prevailed  at  Quedlin- 
burg  early  in  1804.  He  gave  the  antidote  in  the  following  manner.  Two  drachms  of 
benzol,  and  an  ounce,  each,  of  liquorice  juice  (solution  of  the  extract)  and  mucilage  of 
gum  arabic,  were  mixed  with  four  ounces  of  peppermint-water ;  and  a  tablespoonlul  of 
the  mixture,  well  shaken,  was  given  every  hour  or  two.  The  medicine  was  easily  taken 
and  well  borne ;  and  many  of  the  patients  found  themselves  relieved  under  the  treat- 
ment. Dr.  Rudolff  gave  as  much  as  two  drachms  daily,  continued  from  four  to  six 
days.  No  bad  effects  showed  themselves,  even  incases  when  the  fever  was  hinch.  But 
the  ultimate  result  is  not  stated.  {Boston  Med.  and  Surg.  Joum.,  vol.  Ixxi.  p.  381.)  Ben- 
zol is  probably  not  inert  in  its  relations  to  the  human  system,  and  Dr.  Guyot  {Brit.  Med. 
Jour.,  1879,  ii.  825)  has  described  several  cases  of  chronic  poisoning  occurring  in  work- 
men exposed  to  its  fumes.  The  symptoms  were  uncertainty  of  gait,  mental  disturbance, 
with  a  sort  of  wandering  delirium,  loss  of  sexual  power,  and  epileptiform  convulsions. 
A  case  is  on  record  showing  that,  taken  internally  in  a  considerable  quantitv,  it  has  a 
decided  narcotic  action,  apparently  intermediate  between  that  of  ardent  .spirit  and 
opium.  Swallowed  accidentally,  to  the  amount  probably  of  one  or  two  fluidounces,  it 
produced  vertigo  with  a  sensation  as  of  intoxication,  followed  by  sleep  for  two  hours, 
from  which  the  patient  awoke  with  a  gay  delirium,  attended  with  bursts  of  lauichter,  and 
some  impediment  of  speech,  continuing"  for  four  hours.  The  pulse  was  slightly  quick- 
ened, the  surface  warm,  and  the  expression  of  face  animated.  Sleep  then  came  on, 
from  which  the  patient  awoke  next  day,  still  feeling  some  dizziness.  The  breath  had 
a  strong  smell  of  benzol.  (See  Joum.  de  Pharm.,  Mars,  1861,  p.  222.) 

Nitrobenzol.  Nitrobenzene.  (CgHjNOj.)  Benzol  by  the  action  of  strong  fuming  nitric 
acid  is  converted  into  «iir&6e/i::o/,  C,Hj -p  HN 03  =  CgH5N0j-fH,0.  The  product,  after 
having  been  washed  with  water,  forms  an  oily,  yellowish,  intensely  sweet  liquid,  with 
an  odor  like  that  of  oil  of  bitter  almonds.  Its  density  is  1-186,  and  boiling  point  213° 
C.  (415°  F.).  It  has  become  of  commercial  importance  under  the  name  of  artificial  oil 
of  bitter  almonds,  or  oil  of  mirbane,  being  employed  in  confectionerv,  for  scenting  soaps, 
and  for  flavoring  articles  of  diet.  To  detect  nitrobenzol  in  oil  of  bitter  almond,  see 
Oleum  AmygdalcB  Amarce.  Dr.  F.  Mahla,  of  Chicago,  considers  the  commercial  nitro- 
benzol as  a  different  compound  from  the  proper  chemical  article,  which  he  has  found  to 
have  an  odor  between  that  of  oil  of  cinnamon  and  oil  of  bitter  almond,  but  more  closely 
analogous  to  the  former.  (.4.  J.  P.,  May,  1859,  p.  202.) 

A  very  interesting  paper  by  Mr.  H.  Letheby,  on  the  physiological  and  toxicological 
properties  of  nitrobenzol,  is  contained  in  the  P.  J.  Tr.  (Sept.  1863,  p.  130).  In  manu- 
factories where  the  fluid  is  prepared,  the  workmen  are  often  affected  with  headache  and 
sleepiness  from  exposure  to  the  vapor  which  escapes  ;  but  the  effects  are  quicklv  re- 
lieved by  free  air  and  a  mild  stimulant.  Two  fatal  cases  are,  however,  recorded,  one  "from 
the  inhalation  of  the  vapor,  prtK-eeding  from  the  poison  spilled  upon  the  person  of  the 
individual  affected,  the  other  from  the  accidental  swallowing  of  a  small  portion.  The 
eflects  were  the  same.  For  some  time  there  was  no  feeling  of  discomfort;  but,  gradu- 
ally, symptoms  of  stupor  came  on,  with  flushed  face,  ending  in  profound  coma,  inVhich 
state  the  patients  died,  about  nine  hours  from  the  time  of  taking  the  poison,  the  coma 
having  come  on  in  four  hours.  The  brain  was  found  congested,  the  heart  full,  and  the 
blood  black  and  fluid.  Chemical  examination  detected  both  nitrobenzol  and  anilin  in 
the  blood,  showing  that  the  former  had  been  converted  into  the  latter.  Mr.  Letheby 
also  made  experiments  with  the  poison  on  domestic  animals,  and  obtained  some  extraor- 
dinary results.  From  30  to  60  drops  were  given  bv  the  mouth  to  cats  and  dogs.  There 
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■was  rarely  vomiting  or  other  sign  of  gastric  irritation.  Two  classes  of  effects  were  ob- 
served, either  rapid  coma,  or  a  slow  occurrence  of  palsy  and  coma  after  a  period  of  ap- 
parent inaction  of  the  poison.  Even  in  the  rapidly  comatose  cases,  paralytic  symptoms 
were  noticed  in  the  earlier  stage.  The  time  between  the  exhibition  of  the  poison  and 
death  varied  in  these  cases  from  25  minutes  to  12  hours.  In  the  slower  cases  there  was 
no  visible  effect  for  hours  and  sometimes  for  days.  Suddenly,  however,  the  animal  would 
be  attacked  with  vomiting,  followed  by  convulsions,  which  on  their  subsidence  left 
more  or  less  paralysis,  first  of  the  hinder  and  then  of  the  fore  limbs.  After  this  the 
animal  generally  lay  for  days,  more  or  less  conscious,  with  now  and  then  epileptic  at- 
tacks, and  at  length  died  of  exhaustion  or  gradually  recovered.  The  time  from  the  ex- 
hibition of  the  poison  to  the  first  epileptic  fit  was  from  19  to  72  hours,  in  most  cases  about 
two  days,  and  to  the  period  of  death  was  from  4  to  9  days.  This  apparent  inaction  of 
the  poison  at  first  is  very  extraordinary,  almost  justifying  the  belief  in  those  cases  of 
poisoning  said  to  have  occurred  in  ancient  times,  in  which  the  substance  given  exerted 
no  effect  till  a  considerable  time  after  it  was  exhibited.  The  explanation  is  that  the 
nitrobenzol  undergoes  changes  in  the  system  into  a  more  violent  poison,  and,  as  anilin 
is  found  after  death,  this  may  be  the  real  agent.  In  the  guinea-pig,  but  not  in  the  dog, 
Dr.  Ewald  has  found  nitrobenzol  to  produce  glycosuria.  (Phila.  Med.  Times,  iv.  312.) 

The  poisonous  properties  of  nitrobenzol  have  been  denied  {Ann.  de  Therap.,  1861, 
p.  3),  but  undoubtedly  it  is  a  violent  poison.  Fifteen  drops  taken  by  the  mouth  are  said 
to  have  proved  fatal  (Taylor).  According  to  Caspar,  after  death,  prussic  acid  and  nitro- 
benzol poisoning  may  be  distinguished  by  the  permanence  of  the  odor  of  the  latter 
substance  when  the  body  is  left  open.  For  an  elaborate  article  on  the  toxicology  of 
nitrobenzol,  see  Journ.  de  Fharrti.,  1875,  pp.  375,  455. 

BEKBERIS.  Barberry,  This  genus,  belonging  to  the  natural  order  Berberidaceae, 
comprises  various  shrubs  having  a  yellow  inner  bark  and  wood,  and  probably  most  of 
them  more  or  less  medicinal.  The  bark  of  the  root  of  B.  rulgaris  was  formerly  included 
in  the  secondary  list  of  the  U.  S.  Pharmacoposia,  under  the  name  of  Berberis.  (Epine- 
vinette,  Vinettier,  Ecorce  de  racme  de  berbcrides,  Fr. ;  Fauerach,  gemeiner  Saiterdorn, 
Berberitze,  Berberiizcn-  (Saurach)  ]Vurzelrinde,G.;  Berbero,  It.,  Sp.)  The  Lyciuin,  or 
7i)Xuov,  of  the  ancients,  highly  valued  as  a  local  application  in  affections  of  the  eye 
and  eyelids,  and  used  for  various  other  purposes,  is  supposed  to  be  the  medicine 
still  used  in  India  for  the  same  affections,  under  the  name  of  rusot  or  ruswut. 
This,  according  to  Dr.  Royle,  is  an  extract  from  the  wood  or  roots  of  different  species  of 
]}erberis,  as  B.  Lyciiun,  B.  aristata,  etc.,  growing  in  Upper  India,  especially  near  Lahore. 
Combined  with  opium  and  alum,  it  is  much  used,  and  with  great  asserted  benefit,  in 
both  incipient  and  chronic  ophthalmia.  It  has  been  emplo^'ed  also  by  European  prac- 
titioners for  the  same  purpose,  and  especially  by  Mr.  Walker,  of  Edinburgh,  who  found 
it  very  eflBcient.  The  preparation  used  by  him  consisted  of  equal  parts  of  lycium  and 
burnt  alum,  with  half  the  quantity  of  opium,  and  was  applied,  mixed  with  lemon-juice 
to  the  consistence  of  cream,  over  the  eyelids  and  eyebrows.  (J.  V.  Simpson,  F.  J.  Tr., 
xiii.  415.)  The  remedy  has  also  been  used  by  Mr.  L.  W.  Stewart,  Surgeon  in  the 
Madras  army,  with  highly  favorable  results,  in  the  treatment  of  intermittent,  remittent, 
and  typhoid  fevers,  diarrhcea,  and  dyspepsia.   [P.  J.  Tr.,  Dec.  1865,  p.  303.) 

B.  Aquifolium,  Oregon  Grape  Root,  is  used  in  the  mountainous  parts  of  Oregon,  Utah, 
California,  Colorado,  Nevada,  etc.  The  root  occurs  in  pieces  about  a  foot  long,  one- 
fourth  of  an  inch  thick,  of  a  brownish  exterior,  but  j'ellowish  within,  j-ielding  a  bright 
lemon-colored  bitter  powder.  It  is  said  to  be  employed  in  its  native  country  as  an  antiperi- 
odic  tonic.    Mr.  H.  B.  Parsons  {N.  R.,  1882,  p.  83)  found  in  it  berberine  and  oxyacanthine. 

Berberis  vulgaris.  Gray's  Manual  of  Botany,  p.  19;  Woodv.  Med.  Bot.,  p.  618,  t.  219. 
This  is  a  native  of  Europe,  but  grows  wild  in  waste  grounds  in  the  eastern  parts  of  New 
England,  and  is  sometimes  cultivated  in  gardens  on  account  of  its  berries.  It  is  a  spread- 
ing .shrub,  from  four  to  six  feet  or  more  in  height,  with  thorny  branches,  a  light-gray 
bark,  and  a  fine  yellow  wood.  The  leaves  are  somewhat  obovate,  with  ciliated  teeth  on 
their  edges,  and  upon  the  young  shoots  three-parted  and  spiny.  The  fiowers,  which  are 
in  drooping  many-flowered  racemes,  have  yellow  entire  petals,  and  are  succeeded  by  ob- 
long scarlet  berries.  It  is  a  vulgar  error  to  suppose  that  the  vicinity  of  this  plant  is  in- 
jurious to  wheat.  Under  the  name  of  Berberis  Caiiadensis,  Pursh  described  an  Ameri- 
can plant,  which  grows  in  hilly  districts,  from  the  borders  of  Canada  to  the  Carolinas, 
and  which  is  characterized,  according  to  Gray,  by  its  repandly-toothed  leaves,  with  the 
teeth  less  bristly-pointed,  by  its  few-flowered  racemes,  its  petals  notched  at  the  apex, 
and  its  oval  berries.  By  Dr.  Hooker,  however,  it  is  considered  a  variety  of  B.  vulgaris, 
from  which  it  differs  only  in  the  points  mentioned.     It  is  from  one  to  three  feet  high. 

The  berries  of  B.  Vtdgaris,  which  grow  in  loose  bunches,  are  oblong  and  of  a  red  color, 
have  a  grateful,  sour,  astringent  taste,  and  contain  malic  and  citric  acids.  They  are  re- 
frigerant, astringent,  and  antiscorbutic,  and  are  used  in  Europe,  in  the  form  of  drink, 
in  febrile  diseases  and  diarrhoeas.  An  agreeable  syrup  is  prepared  from  the  juice;  and 
the  berries  are  sometimes  preserved  for  the  table.  Dr.  Graeger  found  in  the  ripe  fruit 
15-58  per  cent,  of  integuments  and  seeds,  17*20  of  soluble  solid  constituents,  and  67'22 
of  water.     The  constituents  of  the  juice  in  100  parts  of  fresh  berries  were  592  parts  of  . 


L 


^ART  II.  Betain. — Betula  Alba.  1587 

bialic  acid,  407  of  sugar,  6-61  of  gum,  67-16  of  water,  and  006  salts  of  potassa  and  lime. 
{A.  J.  P.,  Jan.  1,  1873,  p.  14. )  The  root  and  inner  bark  have  been  used  fordyeing  yellow. 
The  bark  of  the  root  is  gniyish  on  the  outside,  yellow  within,  very  bitter,  and  stains  the 
saliva  when  chewed,  lirandcs  found  in  100  parts  of  the  root  663  of  bitter,  yellow  ex- 
tractive (impure  berberine),  loo  of  brown  coloring  matter,  0-35  of  guni,0-20  of  starch, 
010  of  cerin,  0  07  of  stearin,  0-03  of  chlorophyll,  0-65  of  a  subresin,  55-40  of  lignin,and 
35  00  of  water. 

To  a  second  alkaloid  found  in  barberry  bark  the  names  of  vinetine,  oxyacanthine,  and 
berbine  have  been  applied.  To  procure  it,  the  mother-liquor  of  berberine  is  precipitated 
by  carbonate  of  sodium,  the  precipitate  treated  with  dilute  hydrochloric  acid,  and  the 
liquid  filtered  and  precipitated  by  ammonia.  The  impure  alkaloid  thus  obtained  may 
be  purified  by  washing  with  water,  drying,  exhausting  with  ether,  evaporating,  dissolv- 
ing the  residue  in  dilute  hydrochloric  acid,  and  finally  precipitating  by  ammonia.  Vine- 
tine  is  a  white  amorphous  powder,  crystallizable  from  its  alcoholic  and  ethereal  solutions, 
purely  bitter,  fusible  unchanged  at  139-5°  C.  (283°  F.),  insoluble  or  but  slightly  soluble 
in  water,  sparingly  dissolved  by  cold  but  freely  by  hot  alcohol  and  ether,  and  freely 
soluble  in  alcohol.     It  forms  soluble  salts  with  the  acids,  and  its  chloride  is  white. 

Barberry  is  in  small  doses  tonic,  in  larger  cathartic,  and  was  formerly  given  in  jaun- 
dice, in  which,  though  probably  originally  employed  on  account  of  its  yellow  color,  it 
may  be  useful,  when  the  influence  of  a  gentle  tonic  and  laxative  is  required.  It  may 
be  used  in  the  form  of  decoction. 

BETAIN.  This  is  a  new  alkaloid  of  weak  basic  properties  which  Scheibler  discovered 
in  the  juice  of  the  sugar  beet.  {A.  J.  P.,  xli.  559.)  Huseman  believes  it  to  be  identical 
with  lyc'uie,  and  to  have  the  composition  CjHjjNOj.  {A.  J.  P.,  1875,  209.)  Liebreich  also 
obtained  it  by  the  oxidation  of  cholin  and  called  it  oj;3/rteM/-t«e.  [Ber.Chem.  G&s.jiv.  p.  735.) 

BETOXICA  OFFICINALIS.  Wood  Betony.  A  perennial  European  labiate  herb, 
having  a  pleasant  but  feeble  odor,  and  a  warm,  somewhat  a-stringent,  and  bitterish  taste. 
By  the  ancients  it  was  much  esteemed  ;  but  it  is  at  present  little  used.  It  is  a  feeble,  in- 
ferior aromatic.     The  root  has  been  considered  emetic  and  purgative. 

BETULA  ALBA.  Common  European  Birch.  Various  parts  of  this  tree  have  been 
applied  to  medical  uses.  The  young  shoots  and  leaves  secrete  a  resinous  substance,  hav- 
ing acid  properties,  which,  combined  with  soda,  is  Siiid  to  produce  the  effects  of  a  tonic 
laxative.  (Journ.  de  Pharm.,  xxvi.  208.)  The  inner  bark,  which  is  bitterish  and  astrin- 
gent, has  been  employed  in  intermittent  fever.  The  epidermis  is  separable  into  thin 
layers,  which  may  be  employed  as  a  substitute  for  jiaper,  and  are  applied  to  various  eco- 
nomical uses.  The  bark  contains  an  alkaloid,  betidine  (for  process  of  preparation,  see  A. 
J.  P.,  1879,  250).  When  the  bark  is  distilled,  it  yields  an  empyreumatic  oil,  having 
the  peculiar  odor  of  Russia  leather,  in  the  preparation  of  which  it  is  employed.  This 
oil  has  been  found  very  useful  as  a  local  application  in  chronic  eczema.  The  leaves.^ 
which  have  a  peculiar,  aromatic,  agreeable  odor,  and  a  bitter  tiiste,  have  been  employed, 
in  the  form  of  infusion,  in  gout,  rheumatism,  dropsy,  and  cutaneous  diseases  The  same 
complaints,  particularly  dropsy,  are  said  to  have  been  successfully  trejited  by  enveloping 
the  body  in  the  fresh  leaves,  which  thus  applied  excite  jierspiration.  When  the  stem 
of  the  tree  is  wounded,  a  saccharine  juice  flows  out,  which  is  considered  useful  in  com- 
plaints of  the  kidneys  and  bladder,  and  is  susceptible,  with  yeast,  of  the  vinous  fermen- 
tation. A  beer,  wine,  spirit,  and  vinegar  are  prepared  from  it,  and  used  in  some  parts 
of  Europe.  An  empyreumatic  oil  from  birch  has  been  used  under  the  names  Oleum 
Rusci,  Betulinum,  Muscoviticum,  etc.,  its  common  name  being  degutt.  It  is  used  by 
the  Russians  to  give  to  Russia  leather  its  peculiar  odor,  and  is  now  largely  employed 
here,  in  perfuming  imitation  leather.  It  has  been  used  as  an  external  remedy  in  skin 
diseases,  but  probably  hiis  no  other  properties  than  those  of  oil  of  cade  or  tar.  Tinctura 
Rv^ci  is  made,  according  to  Hager,  by  mixing  Olei  Rusci  10,  Alcoholis,  ^Etheris, 
aft  15,  Olei  Lavanduh«,  Rosmarini,  Rutie,  aa  0  4  parts,  and  filtering.  {A.  J.  P.,  1881.) 

Of  the  American  species  of  birch,  Betula  lenia,  variously  called  sweet  birch,  black 
birch,  cherry  birch,  and  mountain  mahogariy,  is  remarkable  for  the  aromatic  flavor  of 
its  bark  and  leaves,  which  have  the  odor  and  taste  of  Gaultheria  procumbens,  due  to  the 
presence  of  a  volatile  oil,  which  has  been  proved  by  Prof.  Procter  to  be  identical  with 
oil  of  gaultheria.  This  oil  does  not  pre-exist  in  thedried  bark  of  the  birch,  but  is  formed 
by  reaction  between  water  and  a  neutral  principle  in  the  bark,  analogous  to  amygdalin, 
to  which  Prof.  Procter  has  given  the  name  of  gaultherin.  (^A.  J.  P.,  xv.  243  and  246.) 
Geo.  W.  Kennedy  gives  an  interesting  account  of  a  visit  to  A.  H.  Seidle,  Middleport, 
Pa.,  a  manufacturer  of  the  oil  of  birch,  as  it  is  called  commercially.  Mr.  Kennedy  ex- 
amined it,  and  found  it  to  have  the  sp.  gr.  1-178,  and  boiling  point  of  228°  C.  (442  45F.). 
The  oil  seems  to  be  sold  as  oil  of  teaberry  or  wintergreen,  and  shipped  to  New  York; 
this  manufacturer  labelling  his  product  the  same,  whether  obtained  from  gaultheria  or 
birch,  or  a  mixture  of  the  two.  (^4.  J.  P.,  1882,  p.  49.)  This  species  also  affords  a  sac- 
charine liquor,  which,  indeed,  appears  to  be  common  to  all  the  birches.  The  bark  of  B. 
papyracea  is  employed  by  the  Northern  Indians  for  making  canoes  ;  and  thin  layers  of 
the  epidermis  are  placed  inside  of  boots  to  prevent  the  access  of  moisture. 
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BEZOAK.  This  name  has  been  given  to  concretions  formed  in  the  stomach  or  intes- 
tines of  animals,  which  were  formerly  thought  to  possess  extraordinary  medical  virtues. 
Many  varieties  have  been  noticed ;  but  they  were  all  arranged  in  two  classes,  the  oriental 
bezoar  {lapis  bezoar  orientalis),  and  western  bezoar  {lapis  bezoar  occidenialia),  of  which 
the  former  was  most  esteemed.     They  have  fallen  into  merited  neglect. 

BICAKBONATE  OF  AMMONIUM.  Acid  Carbonate  of  Ammonium.  H  (NHJ  CO3 
This  salt  has  been  brought  into  notice  by  Prof.  Wm.  Procter,  in  reference  to  its  antacid 
properties.  It  is  formed  by  exposure  of  the  ordinary  carbonate  to  the  air,  and  is  found 
in  considerable  quantities  on  the  sides  of  casks  in  which  that  salt  is  imported,  and  less 
largely  even  in  the  bottles  in  which  it  is  kept  in  the  shops.  When  pure,  the  bicarbonate 
of  ammonium  is  white,  having  the  same  crj'stalline  form  as  the  bicarbonate  of  potas- 
sium, of  a  saline  slightly  ammoniacal  taste,  and  a  feeble  odor  of  ammonia,  ascribable  to 
a  very  slow  volatilization.  On  exposure  to  heat,  it  gives  off  carbonic  acid.  It  is  soluble 
in  8  parts  of  water  at  15-G°  C.  (60°  F.),  is  nearly  insoluble  in  officinal  alcohol,  but  solu- 
ble in  diluted  alcohol ;  and  its  solution  has  an  alkaline  reaction  with  syrup  of  violets. 
It  may  be  prepared  by  treating  commercial  carbonate  of  ammonium  (sesquicarbonate  of 
ammonium)  with  officinal  alcohol,  whereby  the  neutral  carbonate  is  dissolved,  and  the 
bicarbonate  left.  To  render  this  still  purer  it  should  be  washed  with  alcohol  and  dried. 
It  is  obtained  as  a  crystalline  precipitate  by  adding  alcohol  to  a  saturated  solution  of 
the  ordinary  carbonate ;  or  by  passing  carbonic  acid  through  the  same  solution.  It 
may  be  used  as  an  antacid  in  the  same  manner  and  the  same  doses  as  bicarbonate  of 
sodium,  being  preferable  to  that  salt  when  a  stimulant  impression  on  the  stomach  is 
desired.  {A.  J.  P.,  July,  1869,  p.  294.) 

BIDENS  BIPINNATA.  {Qray's  Mamial,  p.  222.)  Spanish  Needles.  An  indigenous 
composite  plant,  of  which  the  root  and  seeds,  as  well  as  those  of  other  species  of  the 
same  genus,  have  a  popular  reputation  as  emmenagogue,  and  are  given  by  the  "  eclec- 
tics" in  laryngeal  and  bronchial  diseases  as  expectorants. 

BIKD-LIME.  A  viscid  substance,  existing  in  various  plants,  particularly  in  the 
bark  of  Viscum  album  and  Ilex  aquifolium  or  European  holly,  from  the  latter  of  which 
it  is  usually  procured.  The  process  for  preparing  it  consists  in  boiling  the  middle  bark 
for  some  hours  in  water,  then  separating  it  from  the  liquid,  and  placing  it  in  proper  ves- 
sels in  a  cool  situation,  where  it  is  allowed  to  remain  till  it  becomes  viscous.  It  is  then 
washed  to  separate  impurities,  and  constitutes  the  substance  in  question.  Bird-lime  thus 
prepared  is  greenish,  tenacious,  glutinous,  bitterish,  and  of  an  odor  analogous  to  that 
of  flaxseed  oil.  Exposed  to  the  air  in  thin  layers  it  becomes  dry,  brown,  and  pulver- 
izable,  but  reacquires  its  viscidity  upon  the  addition  of  water.  It  is  a  complex  body, 
but  is  thought  to  owe  its  characteristic  properties  to  a  proximate  principle,  identical 
with  that  which  exudes  spontaneously  from  certain  plants,  and  is  called  glu  by  the  French 
chemists.  This  principle  is  without  odor  or  taste,  extremely  adhesive,  fusible  by  heat, 
inflammable,  insoluble  in  water,  nearly  insoluble  in  alcohol,  but  dissolved  freely  by 
ether  and  oil  of  turj)entine.  According  to  M.  Macaire,  it  is  insoluble  in  the  fixed  oils, 
either  hot  or  cold;  a  property  which  distinguishes  it  from  the  resins.  M.  Macaire  pro- 
poses for  it  the  name  of  viscin.  {Jour,  de  Pharm.,  xx.  18.)  Bird-lime  is  so  tenacious 
that  it  may  be  employed  to  catch  small  birds,  which,  when  they  alight  on  a  stick  thickly 
covered  with  it,  are  unable  to  escape. 

BISTORT.  This  is  the  root  of  Polygonum  Bistorta,  a  perennial  herbaceous  plant, 
growing  in  Euro]>e  and  the  north  of  Asia.  The  root  is  cylindrical,  somewhat  flattened, 
about  as  thick  as  the  little  finger,  marked  with  annular  or  transverse  wrinkles,  furnished 
with  numerous  fibres,  and  folded  or  bent  upon  itself,  so  as  to  give  it  the  tortuous  appear- 
ance from  which  its  name  was  derived.  When  dried,  it  is  solid,  brittle,  of  a  deep 
brown  color  externally,  reddish  within,  inodorous,  and  of  a  rough,  astringent  taste. 
It  contains  much  tannin,  some  gallic  acid  and  gum,  and  a  large  proportion  of  starch. 
It  resembles  the  other  vegetable  astringents  in  medical  properties,  and  is  applicable  to 
the  same  complaints ;  but  is  less  efficient  than  catechu  or  kino,  and  in  this  country  is 
seldom  used.  H.  K.  Bowman  found  21  per  cent,  of  tannin  in  bistort  root.  {A.  J.  P., 
1869,  p.  193.)  It  may  be  employed  in  powder,  decoction,  or  extract.  The  dose  of  the 
powder  is  20  or  30  grains. 

Besides  the  bistort,  some  other  plants  belonging  to  the  genus  Polygonum  have  been 
used  as  medicines.  Among  those  are  P.  aviculnre,  or  knot  ff?-ass,  a  mild  astringent,  for- 
merly employed  as  a  vulnerary  and  styptic ;  P.  Persicaria  {Persicaria  mitis),  of  a  feebly 
astringent  saline  taste,  and  at  one  time  considered  antiseptic;  and  P.  Hydropiper  or 
water-pepper  {Persicaria  urens),  the  leaves  of  which  have  a  burning  and  biting  taste, 
inflame  the  skin  when  rubbed  upon  it,  and  are  esteemed  diuretic,  and  have  been  used 
with  asserted  success  in  amenorrhoea  and  other  uterine  disorders.  Its  irritant  and  also 
medicinal  properties  are  due  to  an  acid,  polygenic  acid,  discovered  by  C.  J.  Rademaker. 
(.4.  J.  P.,  xliii.  490.)  The  water-pepper  or  smart-weed  of  this  countrj' — P.  punctaiian 
(Elliott),  P.  hydropiperoides  (Michaux) — which  grows  abundantly  in  moist  places,  pos- 
sesses properties  similar  to  those  of  the  European  water-pepper,  and  is  occasionally  used 
as  a  detergent  in  chronic  ulcers,  and  internally  in  gravel.     Dr.  B.  Woodward  finds  that 
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the  dried  plant  contains  18  per  cent,  of  tannin,  and  uses  a  saturated  tincture  with  great 
advantage  in  diarrhoea  and  dysentery,  in  doses  of  20  to  60  minims.  Dr.  Eberle  very 
strongly  recommended  it  in  amenorrhoea,  in  which  complaint  he  found  no  other  remedy 
equalh'  effectual.  He  gave  a  fluidrachm  of  the  saturated  tincture  of  the  plant,  or  from 
four  to  six  grains  of  the  extract,  three  or  four  times  a  day.  He  found  it  to  produce  a 
warmth  and  peculiar  tingling  sensation  throughout  the  system,  with  slight  aching  pains 
in  the  hips  and  loins,  and  a  sense  of  weight  and  tension  within  the  pelvis.  {Eberle's  Mai. 
Med.,  4th  ed.,  i.  441.)  Dr.  Wilcox,  of  Elmira,  New  York,  has  found  advantage  from  a 
decoction  of  the  dried  leaves,  made  in  the  proportion  of  an  ounce  to  the  pint,  and  ap- 
plied locally,  in  mercurial  salivation,  and  the  sore-mouth  of  nursing  women.  {Atn.  Jour, 
of  Med.  Set.,  N.  S.,  xvi.  248.)  Prof.  Aughey  finds  that  P.  amphibium  is  readily  culti- 
vated, with  a  yield  of  from  three  to  six  tons  to  the  acre,  that  the  roots  contain  21-75  per 
cent.,  the  stems  17-1  per  cent,  of  tannic  acid,  and  urges  the  growth  of  it  for  tanning 
purposes.  {N.  R.,  1876,  75.)  P.  Fagopyrum  is  common  buckwheat.  The  leaves  of  this 
plant  have  been  found  by  Mr.  Ed.  Schunck  to  contain  a  crystallizable  coloring  prin- 
ciple, identical  with  the  rutin  or  rutic  acid  previously  discovered  by  Weiss  in  the  leaves 
of  the  common  rue,  and  probably  with  the  ilixatithiti  of  Moldenhaus,  existing  in  the 
leaves  of  Hex  aquifolium  or  common  holly.  Buckwheat  leaves  yielded  to  Mr.  Schunck 
somewhat  more  than  one  part  of  rutin  in  a  thousand.   {Chent.  Gaz.,  No.  399,  p.  201.) 

BISULPHATE  OF  POTASSIUM.  Potasfdi  Bimlphas.  Acid  Sulphate  of  Potassium 
(KHSO^).  This  salt,  though  formerly  officinal  in  the  Ed.  and  Dub.  Pharmacopoeias,  has 
been  omitted  in  the  British.  The  following  is  the  old  formula  of  the  Dublin  Pharma- 
copoeia. "  Take  of  Sulphate  of  Potash,  in  powder,  three  ounces  [avoirdupois]  ;  Pure 
Sulphuric  Acid  one  fiuidounce  [\\n^v\&\  measure].  Place  the  Acid  and  Salt  in  a  small 
porcelain  capsule,  and  to  this  apply  a  heat  capable  of  liquefying  its  contents,  and  which 
should  be  continued  until  acid  vapors  cease  to  be  given  off.  The  Bisulphate,  which  con- 
cretes as  it  cools,  should  be  reduced  to  a  fine  powder,  and  preserved  in  a  well-stopped 
bottle."  It  is  frequently  a  by-product  in  chemical  operations,  being  left  as  residue  when 
potassium  salts  are  decomposed  by  sulphuric  acid. 

Properties^  etc.  Bisulphate  of  potassium  is  a  white  salt,  having  the  form  of  a  right 
rhombic  prism  so  flattened  as  to  be  tabular,  and  a  bitter  and  extremely  acid  taste.  It  is 
soluble  in  twice  its  weight  of  cold,  and  in  less  than  its  weight  of  boiling  water.  Alco- 
hol does  not  dissolve  it,  but,  when  added  to  an  aqueous  solution,  precipitates  the  neutral 
sulphate.  Exposed  to  the  air,  it  effloresces  slightly  on  the  surface,  and  when  moderately 
heated  readily  melts,  and  runs  like  oil.  At  a  red  heat  it  loses  water  and  the  excess  of 
acid,  and  is  reduced  to  the  neutral  sulphate.  Owing  to  its  excess  of  acid,  it  acts  precisely 
as  an  acid  on  the  carbonates,  causing  them  to  effervesce.  It  is  incompatible  with  alka- 
lies, earths,  and  their  carbonates,  with  many  of  the  metals,  and  most  oxides.  This  salt 
was  formerly  called  sal  enixum. 

Medical  Properties  and  Uses.  Bisulphate  of  potassium  unites  the  properties  of  an 
aperient  and  tonic,  and  may  be  given  in  constipation  with  languid  appetite,  such  as  often 
occurs  in  convalescence.  Dr.  Paris  states  that  it  forms  a  grateful  adjunct  to  rhubarb. 
It  answers  also,  according  to  Dr.  Barker,  for  preparing  a  cheap  aperient  effervescing 
draught.  Equal  weights,  a  drachm  for  instance,  of  the  bisulphate  and  of  carbonate 
of  sodium,  may  be  dissolved  separately,  each  in  two  fluidounces  of  water,  then  mixed, 
and  taken  in  the  state  of  effervescence.  The  dose  of  the  bisulphate  is  one  or  two  drachms. 

BLACK  WAX.  This  appears  to  be  a  product  of  animal  life,  which  has  found  its 
way  to  England  from  India  and  the  Pacific  Islands.    {P.J.  Tr.,  2d  ser.,  x.  11,  219.) 

BLOOD  OF  Bi:  LLOCKS.  As  long  ago  as  1852,  Prof.  Samuel  Jackson,  of  this  city, 
employed  as  a  tonic  the  blood  of  bullocks  carefully  dried  in  vacuo,  giving  5  to  10  grains 
of  it  as  a  dose.  Recently  it  has  been  used  considerably  in  Europe,  and  even  drinking 
fresh  bullock's  blood  has  come  to  some  extent  into  fashion.  Under  the  n&n\e  of  Sanguis 
Bovinus  Exsiccaius,  Dr.  F.  E.  Stewart  has  introduced  defibrinated  dried  bullock's  blood, 
claiming  for  it  that,  by  the  simple  addition  of  water,  bullock's  blood  can  be  reproduced 
minus  a  small  quantity  of  fibrin.  There  is  no  reason  for  believing  that  dried  blood  is 
more  valuable  than  more  usual  ferruginous  tonics,  if  indeed  it  be  of  equal  value. 

BOLDO.  This  plant  is  an  evergreen  shrub,  frequenting  the  meadows  of  the  Andes, 
in  Chili,  where  its  yellowish-green  fruit  is  eaten,  its  bark  used  in  tanning,  aTid  its 
wood  in  charcoal-making.  It  is  the  Peumus  Boldo  of  Molina  (1782).  The  leaves, 
which  contain  a  large  amount  of  an  aromatic  volatile  oil  in  especial  cells,  are  the  parts 
used  in  medicine.  They  are  entire,  reddish  brown  when  dry,  coriaceous,  with  a  promi- 
nent mid-rib  and  very  numerous  small  glands  upon  their  surface.  A  peculiar  alka- 
loid, Boldine,  has  been  found  in  them  by  MM.  Bourgon  and  Verne  (Journ.  de  Phnrm., 
4e  ser.,  xvi.  191).  In  France  the  remedy  has  been  employed  as  a  tonic,  especially  in 
eases  in  which  there  existed  chronic  hepatic  torpor.  {P.  J.  Tr.,  Nov.  1874,  p.  405.) 
Fifty  centigrammes  (8  minims)  of  a  tincture,  made  by  macerating  100  parts  of  the  drug 
in  500  parts  of  alcohol,  are  given  at  a  dose,  and  increased  gradually.  Large  doses  are 
apt  to  vomit  and  purge.  In  South  America  it  is  used  in  ajonorrhoea  and  chronic  catarrh 
of  the  bladder.  {N.  P.,  ii,  27;  Bull,  de  TAerap.,  Ixxxvi.  165.) 
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DOLE  AEMENIAN.  The  term  holus  or  bole  was  formerly  applied  to  various  forms  of 
argillaceous  earth,  differing  in  color,  or  place  of  origin.  Such  were  the  Armenian^  Lem- 
nian,  and  French  boles,  and  the  red  and  white  boles.  Some  of  these  substances  were  so 
highly  valued  as  to  be  formed  into  small  masses  and  impressed  with  a  seal,  and  hence 
received  the  name  of  tcrroe  sigillatce.  They  Avere  all  similar  in  eifeet,  though  the  small 
proportion  of  oxide  of  iron  contained  in  the  colored  boles  may  have  given  them  greater 
activity.  The  only  one  at  present  kept  in  the  shops  is  that  called  bole  Armenian,  from 
its  resemblance  to  the  substance  originally  brought  from  Armenia.  It  is  prepared,  by 
trituration  and  elutriation,  from  certain  native  earths  existing  in  different  parts  of 
Europe.^  It  is  in  pieces  of  various  sizes,  reddish,  soft,  and  unctuous,  adhesive  to  the 
tongue,  and  capable  of  forming  a  paste  with  water.  It  consists  chiefly  of  a  hydrated 
silicate  of  aluminium  with  ferrJc  hj'drate.  The  boles  were  formerly  employed'  as  ab- 
sorbents and  astringents,  and  were  undoubtedly  useful  in  some  cases  of  acidity  of  the 
stomach  and  relaxed  bowels.  Bole  Armenian  is  used  chiefly  as  a  coloring  ingredient 
in  tooth  powders. 

BORAGO  OFFICINALIS.  Borage.  This  is  an  annual,  hairy,  succulent  European 
plant,  one  or  two  feet  high,  with  line  blue  flowers,  on  account  of  which  it  is  sometimes 
cultivated  in  our  gardens.  All  parts  of  it  abound  in  mucilage,  and  the  stem  and  leaves 
contain  nitrate  of  potassium  with  other  salts.  To  these  constituents  the  plant  owes  all  its 
virtues.  It  is  much  used  in  France.  An  infusion  of  the  leaves  and  flowers,  sweetened 
with  honey  or  syrup,  is  employed  as  a  demulcent,  refrigerant,  and  gently  diaphoretic 
drink  in  catarrhal  affections,  rheumatism,  diseases  of  the  skin,  etc.  The  expressed  juice 
of  the  stem  and  leaves  is  also  given  in  the  dose  of  from  two  to  four  ounces.  The  flowers 
are  sometimes  applied  externally  as  an  emollient.  A  distilled  water,  extract,  and  syrup 
were  formerly  used,  but  have  fallen  into  neglect.  Borage  is  scarcely  known  in  this 
country  as  a  medicinal  plant. 

BORATE  OF  AMMONIUM.  BiboratcofAmmonixim.  2(NH^HB20J3H,0.  By 
dissolving  one  part  of  boracic  acid  in  excess,  in  three  parts  heated  water  of  ammonia, 
sp.  gr.  9G0,  and  allowing  the  solution  to  cool  slowly,  this  salt  is  obtained  in  crystals. 
These  are  rhombic  octahedrons,  with  truncated  summits,  and  often  truncated  edges,  and 
are  semitransparent.  The  taste  of  the  salt  is  alkaline,  and  it  has  an  alkaline  reaction.  On 
exposure,  it  effloresces,  losing  ammonia,  and  becoming  in  time  the quadriborate.  It  is 
soluble  in  about  twelve  parts  of  water.  [Gmelin,  ii.  435.)  Attention  has  been  called  to 
this  salt  by  M.  Becker,  who  has  used  it  in  stone  in  the  bladder  and  renal  colic,  and,  as 
he  believes,  almost  constantly  with  an  amelioration  of  the  symptoms.  Under  its  influ- 
ence the  urine  becomes  loaded  with  uric  acid  and  the  earthy  phosphates.  It  is  said  also  to 
be  an  excellent  remedy  in  chronic  catarrh  of  the  bladder.  It  is  believed  by  M.  Beeker 
to  be  the  ludus  of  Paracelsus,  which  had  a  great  reputation  in  the  treatment  of  urinary 
calculi.  It  may  bo  given  in  the  dose  of  from  10  to  20  grains  every  hour,  in  water 
sweetened  with  liquorice.  [Jour^i.  de  Thernp.  Med.-Chir.,  Sept.  1,  1866.) 

BRAZIL  NUTS.  Cream  Nuts.  These  are  edible  nuts  imported  from  Brazil,  and 
sometimes  employed  in  making  cream  syrups  for  giving  flavor  to  carbonic  acid  water. 
In  Brazil  an  expressed  oil  is  obtained  from  them,  which  is  said  to  be  used  for  burning, 
making  ointments,  and  adulterating  copaiba.  Dr.  Edward  Donnelly,  of  Philadelphia, 
states  (Pi-occedings  Am.  Pharm.  Assoc.,  1858,  p.  327)  that  the  nuts  are  the  product  of 
the  Bertholletia  excelsa  (Humboldt  and  Bonpland),  a  large  and  beautiful  tree,  growing 
over  extensive  regions  in  South  America.  The  leaf  and  fruit  are  figured  in  the  work 
just  referred  to.  B.  Corenwinder  has  found  in  the  kernel  of  the  nut  65-60  per  cent,  of 
oil,  and  15-31  per  cent,  of  nitrogenous  matter.  [P.  J.  Tr.,  Aug.  1873,  p.  86.) 

BRAZIL  WOOD.  A  red  dye-wood,  the  product  of  different  species  of  Ca?salpina, 
growing  in  the  West  Indies  and  South  America.  Two  varieties  are  known  in  commerce : 
— 1.  The  proper  Brazil  wood,  said  to  be  derived  from  Ccesalpina  echinata,  and  sometimes 
called  Pernamhico  or  Fernambiico  wood,  from  the  province  of  Brazil  where  it  is  collected  ; 
2.  the  brasiletto,  produced  by  C.  Bra.siliensis  ajid  C.  Crista,  which  grow  in  Jamaica  and 
other  parts  of  the  West  Indies.  The  former  is  the  most  highly  valued.  The  snppan  or 
sampfen  wood  may  be  referred  to  the  same  head,  being  obtained  from  the  Carsalpina  sap- 
■pnn,  and  possessing  properties  analogous  to  those  of  the  brasiletto.  The  Nicaragua  or 
peach  wood  is  also  analogous  to  the  brasiletto,  and  is  said  by  Bancroft  to  be  derived  from 
a  species  of  Ctesalpina.  It  is  produced  in  the  East  Indies.  Brazil  wood  is  nearly  in- 
odorous, has  a  slightly  sweetish  taste,  stains  the  saliva  red,  and  imparts  its  coloring  mat- 
ter to  water.  It  was  formerly  used  in  medicine  ;  but  has  been  abandoned  as  inert.  In 
pharmacy  it  serves  to  color  tinctures,  etc.  ;  but  its  chief  use  is  in  dyeing.  A  red  lake 
is  prepared  from  it,  and  it  is  an  ingredient  in  a  red  ink.  Its  dj'eing  properties  are  owing 
to  a  crystallizable  coloring  principle,  named  brnzilin  or  brasiUn,  C^^\.^Oy  This,  as  usually 
obtained,  is  of  a  sulphur-yellow  color,  which  it  preserves  in  the  dark,  but  soon  loses  in 
the  sunlight,  to  which  it  is  remarkably  sensitive,  changing  to  a  reddish  hue  after  a  few 
minutes' exposure,  and  undergoing  a  similar  alteration  in  diffused  daylight,  though  more 
slowly.  The  principle  should,  therefore,  be  kept  in  perfectly  opaque  vessels.  It  is  now 
stated  that  when  absolutely  pure  it  is  colorless,  and  becomes  red  on  exposure  to  the  air. 
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It  is  sparins^ly  soluble  in  water,  yielding  a  sweet  and  almost  colorless  solution  which  is 
not  changed  by  acids,  but  is  deeplV  reddened  by  alkalies.  In  alcohol  and  ether  it  is  some- 
what more  soluble  than  in  waterj  giving  a  light-yellow  solution.  The  colorless  watery 
solution  soon  becomes  reddish  in  the  air,  afterwards  yellowish  red,  and  acquires^  the 
curious  property  of  phosphorescing  in  a  golden-yellow  light.  (C.  F.  Schonbein,  Neiua 
Repertor.,  18G8,'vol.  xvii.,  part  vii.,  p.  390;  Joum.  de  Pharm.,  4e  ser.,  xix.  88.) 

BROMAL.  (CHBrjO.)  This  substance  resembles  chloral  in  its  chemical  properties, 
like  it  existin"-  as'  an  oilv  colorless  liquid,  or,  when  united  with  water  or  alcohol,  as  a 
crvstalline  hydrate  or  alcoholate.  It  boils  at  about  100°  C.  (212°  F.),  and  distils  without 
decomposition.  It  is  prepared  bv  adding,  little  by  little,  3  to  4  parts  of  bromine  to  re- 
frigerated alcohol.  After  fifteen  "hours  of  contact  the  mixture  is  distilled.  The  bromine 
and  other  very  volatile  products  come  over  first,  and  afterwards,  at  a  temperature  of 
160°  C.  (320°  F.)  to  180°  C.  (356°  F.),  the  bromal,  with  an  oily  substance  insoluble  in 
water.  Water  being  added,  the  hydrate  of  bromal  (C,HBr30,2H,0)  is  formed.  By  the 
action  of  an  alkali,  bromoform  is  produced  from  the  hydrate  of  bromal.  Its  physiolog- 
ical action  has  been  investigated  bv  Dr.  S.  Steinauer.  (  Virchow's  Archiv,  May  19, 1870.) 
In  fro^  it  produced  at  first"  great  'restlessness,  followed  by  sleep  of  moderate  intensity, 
accompanied  by  an  almost  complete  analgesia.  In  warm-blooded  animals  similar  symp- 
toms were  developed.  Dyspnoea  was  usually  very  marked,  and  death  sometimes  occurred 
in  convulsions.  The  cardiac  ventricles  after  death  were  relaxed  or  tetanized,  according 
as  the  dose  had  been  large  or  small.  Dr.  Steinauer  believes  the  succession  of  symptoms  is 
due  to  the  first  action  being  that  of  the  bromal,  and  the  subsequent,  that  of  bromoform 
and  nascent  bromides  generated  in  the  blood  from  the  bromal  hydrate.  Dr.  Steinauer 
administered  the  drug^o  several  patients,  in  doses  of  three  grains  at  bedtime,  with  the 
effect  of  relieving  pain  or  producing  sleep.    In  epileptics  it  seemed  to  avert  the  paroxysms. 

BROMIDE  OF  CADMIUM.  (CdBr,.)  This  salt  is  not  often  used  in  medicine,  but  a 
case  of  severe  poisoninix  by  it  (Boston  Med.  and  Surg.  Joum.,  Oct.  1870)  makes  allusion 
to  it  here  necessary.     The'symptoms  were  those  of  violent  irritant  poisoning. 

BROMIDE  OF  CALCIUM.  (CaBr^)  This  is  prepared  by  M.  Boedecker  by  first  form- 
insr  a  bromide  of  sulphur  by  the  addition  of  20  parts  of  the  flowers  of  sulphur  to  240  parts 
of  bromine  ;  this  is  added  to  a  milk  of  lime  containing  140  parts  of  fresh  lime.  The  sul- 
phate and  bromide  of  calcium  are  formed  and  are  readily  separated.  {Joum.  de  Pharm  , 
4e  ser.,  viii.  463.)  Mr.  Jas.  R.  Mercein  puts  five  ounces  of  bromine  and  two  and  a  half 
pints  of  water  in  a  half-gallon  specie  jar,  passes  a  stream  of  sulphuretted  hydrogen 
through  the  bromine  until  it  is  all  taken  up,  filters,  drives  off  excess  of  sulphuretted 
hydrogen  bv  heat,  distils  the  solution  of  hydrobromic  acid  thus  obtained  until  four-fifths 
have  passed  over,  saturates  this  with  excess  of  precipitated  carbonate  of  calcium,  filters 
and  evaporates.  (A.  J.  P.,  xliv.  100.)  For  Macdonald's  process  see  14th  ed.  U.  S.  D., 
p.  1597,  or  A.  J.  P.,  xliv.  p.  447.  Bromide  of  calcium  is  a  granular  salt,  of  a  hot,  some- 
what saline  taste.  It  is  freely  soluble  in  twice  its  weight  of  water.  It  has  been  used  in 
medicine  for  the  same  purposes  as  bromide  of  potassium.  Dr.  Guttmann  {Phila.  Med. 
Times,  iv.  361)  found  it  in  its  action  on  animals  to  be  only  one-third  to  one-fourth  the 
strength  of  the  potassium  salt,  and  to  be  wanting  in  the  action  which  is  exerted  by  that 
salt  upon  the  heart.     The  dose  is  one-half  drachm  to  two  drachms. 

BROMIDE  OF  CERIUM.  (Ce^Brg.)  This  salt  is  prepared  by  Mr.  Charles  Bullock  by 
calcining  the  oxalate  in  a  porcelain  capsule  until  it  becomes  converted  into  the  j-ellowish- 
brown  sesquioxide,  dissolving  this  in  hydrochloric  acid,  precipitating  with  carbonate  of 
sodium,  dissolving  in  hydrobromic  acid,  and  evaporating  at  a  low  temperature  to  dry- 
ness. As  thus  prepared,  the  salt  is  of  a  light  chocolate  color,  and  of  a  very  styptic 
sweetish  taste,  soluble  in  95  per  cent,  alcohol,  partially  soluble  in  water.  {A.  J.  P.,  xliii. 
345.) 

BROMIDE  OF  ETHYL.  Ethj/l  Bromide.  Hjidrobromic  Ether.  (CjHjBr.)  This 
ether  was  discovered  by  SeruUas  in  1827,  who  prepared  it  by  acting  on  alcohol  with 
bromine  in  the  presence  of  phosphorus.  {Ann.  Ch.  Phi/s.,  xxxiv.  99.)  Personne  sug- 
gested the  use  of  amorphous  phosphorus,  as  less  dangerous  than  ordinary  phosphorus, 
and  more  convenient  to  manipulate.  (Compi.-Rend.,  iii.  468.)  A  process  was  also  recom- 
mended by  Prof  Remington,  based  upon  Personne's  suggestion.  (Proe.  Amer.  Pharm. 
Assoc,  1877.)  De  Yrij  proposed  to  decompose  bromide  of  potassium  with  sulphuric 
acid  in  the  presence  of  alcohol,  and  a  modification  of  this  method  is  generally  em- 
ployed now  for  its  production.    We  have  obtained  good  results  by  the  following  process. 

Take  of  potassium  bromide  (not  powdered)  58  parts  ;  sulphuric  acid,  sp.  gr.  1-838, 
44  parts  ;  alcohol  (clean),  95  per  cent.,  44  parts  ;  water,  28  parts.  Pour  the  water  into 
a  flask  having  double  the  capacity  of  the  liquid  ingredients  above,  and  gradually  add 
the  acid  ;  when  the  liquid  has  become  cool,  add  the  potassium  bromide,  and  having 
placed  the  flask  in  a  sand-bath,  adjust  a  thermometer,  and  with  a  bent  glass  tube  con- 
nect the  flask  with  a  well-cooled  condenser ;  insert  a  narrow  glass  tube  in  the  cork  of  the 
flask,  and  by  means  of  a  short  rubber  tube  connect  it  with  a  narrow  glass  tube  which 
is  terminated  by  a  siphon ;  the  shorter  limb  of  this  siphon  is  inserted  in  the  bottle  contain- 
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ing  the  alcohol,  which  is  elevated  three  feet  or  more  above  the  flask.  Heat  the  contents  of 
the  flask  to  116°  C.  (240-8°  F.),  and  havins;  attached  a  screw  pinch  cock  to  the  short 
rubber  tube  of  the  siphon,  allow  the  alcohol  to  drop  or  flow  in  a  small  stream  into  the 
flask,  carefully  regulating  the  rate  or  flow  so  that  the  temperature  shall  not  fall  below 
100°  C.  (212°  P.),  nor  rise  above  116°  C.  (2408°  F.).  When  all  the  alcohol  has  passed 
into  the  flask,  continue  the  distillation  until  the  temperature  rises  to  116°  C.  (240-8°  F.), 
and  then  disconnect  the  receiving  flask.  Agitate  the  distillate  with  an  equal  bulk  of  dis- 
tilled water,  to  which  has  been  added  five  parts  of  solution  of  soda  (or  sufficient  to  render 
the  liquid  slightly  alkaline),  and  when  the  mixture  has  clearly  separated  into  two  layers, 
pour  oflT  the  uppermost  layer,  and  having  introduced  the  heavier  liquid  into  a  clean  flask 
containing  a  few  fragments  of  chloride  of  calcium,  redistil  it.  For  other  methods  of 
manufacture,  see  N.  E.,  1877,  p.  200;  1879,  p.  8 ;  A.  J.  P.,  1879,  p.  292;  1880,  pp.  248, 
280,  298.  Dr.  L.  Wolff's  process  for  making  it  economically  will  be  found  in  A.  J.  P., 
1880,  p.  242. 

Bromide  of  ethyl  is  a  colorless,  very  volatile  liquid,  not  inflammable,  having  an 
agreeable  odor,  and  a  hot,  saccharine  taste.  Its  specific  gravity  is  1-420.  It  boils  at 
40°  C.  (104°  F.).  It  is  very  sparingly  soluble  in  water,  freely  soluble  in  strong  alcohol  and 
ether.  When  a  small  portion  is  evaporated  from  a  porcelain  plate  by  causing  it  to  flow 
to  and  fro  over  the  surface,  little  or  no  foreign  odor  is  yielded  as  the  last  portions  pass 
off,  and  the  plate  is  covered  with  a  slight  deposit  of  moisture. 

Bromide  of  ethyl  has  been  used  as  an  anaesthetic,  and  at  one  time  bade  fair  to  become 
very  popular.  The  occurrence  of  two  deaths  during  its  use,  however,  early  arrested 
its  successful  career.  It  is  a  very  prompt  ansesthctic,  in  most  cases  acting  even  more 
quickly  than  does  chloroform,  but  less  agreeably  to  the  patient.  Kecoverj'  is  very  prompt. 
Its  action  upon  the  heart  is  the  same  as  that  of  chloroform.  Injected  into  the  jugular 
vein,  it  arrests  the  heart's  action,  and  one  death  produced  by  it  was  distinctly  by  syncope. 
In  some  cases  it  has  seemed  verj-  irritant.  It  appears  to  be  even  more  dangerous  than 
chloroform,  and  will  probably  never  be  used  to  any  extent  in  practical  medicine. 

BKOMIDEOFIRON.  Ferri  Bromidum.  (FeBrg.)  This  bromide  is  obtained  by  heat- 
ing gently,  in  thirty  parts  of  water,  two  parts  of  bromine,  and  one  of  iron  tilings.  When 
the  liquid  has  become  greenish,  it  is  filtered  and  evaporated  to  dryness  in  an  iron  vessel ; 
and  the  dry  mass,  again  dissolved  and  evaporated  to  dryness,  furnishes  the  bromide. 
Bromide  of  iron  is  a  brick-red,  deliquescent  salt,  very  soluble,  and  extremely  styptic. 
For  medical  employment  it  should  be  in  aqijeous  solution,  protected  by  sugar.  Mr. 
Dillwyn  Parrish  has  proposed  the  following  formula.  Take  of  bromine  two  hundred 
grains;  iron  filings  eighty-five  grains;  distilled  water  four  and  ahalf  fluidounces  ;  sugar 
three  ounces.  Make  a  solution  in  the  manner  directed  for  preparing  solution  of  iodide 
of  iron.  {Med.  Exnm.,  vii.  162.)  For  other  formulas,  see  P.  J.  Tr.,  3d  ser.,  v.  67,  162. 
This  solution  is  deemed  tonic  and  alterative.  It  has  been  used  with  advantage  by  Dr. 
E.  Gillespie,  of  Brady's  Bend,  Pa.,  in  tetter,  scrofulous  tumors,  inflammation  of  the 
glands  both  acute  and  chronic,  erysipelas,  and  amenorrhoea.  In  tumors  and  erysipelas, 
Dr.  Gillespie,  besides  giving  the 'solution  internally,  applies  it  to  the  parts  affected,  by 
raeans  of  a  feather,  two  or  "three  times  a  day.  Dr.  David  Alter,  of  Freeport,  Pa.,  has 
employed  it  with  seeming  benefit  in  phthisis  and  other  tuberculous  diseases.  It  has  also 
been  found  useful  in  bronchocele.  The  dose  of  Mr.  Parrish's  solution  is  twenty  drops, 
three  times  a  day,  gradually  increased  until  its  eftects  are  manifested.  Bromide  of  iron 
is  formed  as  the'first  step  of  the  process  for  preparing  bromide  of  potassium. 

BROMIDES  OF  THE  ALKALOIDS.  These  have  been  proposed  as  medicinal  agents, 
but  are  devoid  of  any  advantages.  They  may  be  made  by  precipitating  bromide  of  barium 
by  the  sulphate  of  the  alkaloid,  as  suggested  by  Geo.  3Iacdonald.  {A.  J.  P.,  1872,  p.  447.) 

BROMIDES  OF  MERCURY.  Mercurous  bromide  (HgaBr^)  is  formed  by  adding 
bromide  of  potassium  to  mercurous  nitrate.  It  falls  as  a  white  curdy  precipitate.  Mer- 
curic bromide  (HgBr^)  may  be  obtained  by  digesting  mercurous  bromide  in  water  con- 
taining bromine.  Mr.  A.  E.  Ebert  prepares  it  by  reaction  between  bromide  of  potassuim 
and  officinal  solution  of  nitrate  of  mercury.  For  the  particulars  of  the  process,  see  a 
paper  by  Mr.  Ebert  in  the  A.  J.  P.,  March,  1867,  p.  107.  It  is  in  the  form  of  colorless 
crystals,  soluble  in  water  and  alcohol.  Exposed  to  heat  it  melts  and  sublimes.  These 
bromides  are  analogous  in  composition  and  medical  properties  to  the  corresponding 
iodides  of  mercury.  Mercurous  or  protobromide  is  given  in  the  dose  of  a  grain  daily, 
gradually  increased.  Mercuric  or  bibromide,  like  corrosive  sublimate,  is  an  irritant 
poison,  and  may  be  administered  in  doses  of  the  sixteenth  of  a  grain,  gradually  increased 
to  the  fourth,  either  in  the  form  of  pill,  or  in  ethereal  solution  made  by  dissolving  a 
grain  in  a  fluidrachm  of  ether. 

BXTXUS  SEMPERVIRENS.  Box.  This  evergreen  shrub  is  too  well  known  to  re- 
quire description.  Though  much  cultivated  in  this  country  as  an  ornamental  plant,  it 
is  a  native  of  Europe  and  Western  Asia.  The  wood  is  considered  diaphoretic  in  its 
native  countries,  and  is  used  in  decoction  in  rheumatism,  secondary  syphilis,  etc.  The 
leaves,  which  have  a  peculiar  odor  and  a  bitter  and  disagreeable  taste,  are  said  to  be 
purgative  in  the  dose  of  a  drachm.    A  volatile  oil  distilled  from  the  wood  has  beea 
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given  in  epilepsy.  A  tincture  formerly  enjoyed  some  reputation  as  an  antipcriodic. 
\Mcrat  et  De  Lens.)  In  1860  it  was  determined  by  Walz  that  buxine,  an  alkaloid  which 
had  been  discovered  in  the  leaves  of  this  tree,  was  identical  with  the  bebeerine  of  the 
bebeeru  or  nectandra  bark.  (See  Nectandra;  also  P.  J.  Tr.^  Oct.  1869,  p.  194.) 

BYTTERA  FEBRIFUGA.  Bitter  Ash.  The  name  Byttera  fehrijuga  was  given  by 
M.  Belanger  to  a  tree  growing  in  Martinique,  in  the  West  Indies,  the  wood  of  which  has 
tonic  properties  closely  analogous  to  those  of  quassia.  It  appears  to  be  one  of  the  Simaru- 
baceje  ;  but  ditfers  from  the  plants  of  the  genus  Simaruba  of  De  Candolle,  in  having 
hermaphrodite  flowers,  resembling  in  this  respect  the  Quassia  of  that  author.  A  bitter 
principle  has  been  separated  from  the  wood  by  M.  Gerardias,  which  is  closely  analogous 
if  not  identical  with  quassin,  tlie  active  principle  of  quassia.  The  wood  has  long  been  used 
in  the  West  Indies  in  the  cure  of  intermittents,  and  probably  has  all  the  remedial  proper- 
ties of  the  simple  bitters.  {Jouni.  dePharm.,  xxxi.  110.)  It  seems,  however,  at  present 
to  be  admitted  that  this  Byttera  of  M.  Belanger  is  really  the  Quassia  excelsa  of  Linn., 
the  Simaruba  excelsa  of  De  Candolle,  from  which  quassia  is  generally  obtained  {Ann.  de 
Therap.,  1858,  p.  190) ;  and  a  specimen  of  the  wood  of  this  supposed  Byttera,  said  to 
be  from  the  island  of  Guadeloupe  or  Martinique,  which  the  late  Dr.  Geo.  B.  Wood 
saw  at  the  Palais  d'Industrie  in  Paris,  bore  a  very  close  resemblance  to  the  billets  of 
quassia. 

CABBAGE  LEAVES.  The  leaves  of  ordinary  cabbage  have  been  highly  praised 
by  Dr.  Blanc  (N.  R.,  1873,  p.  407)  as  a  stimulant  application  to  foul,  indolent  ulcers. 

CABBAGE-TPvEE  BARK.  The  bark  of  Andira  inermis  (De  Cand.),  Geoffroya 
inermis  (Willd.),  Woodv.  Med.  Bot.,  p.  416,  t.  151.  This  is  a  leguminous  tree,  with 
a  stem  rising  to  a  considerable  height,  branched  towards  the  top,  and  covered  with  a 
smooth  gray  bark.  The  leaves  are  pinnate,  consisting  of  six  or  seven  pairs  of  ovate- 
lanceolate,  pointed,  veined,  smooth,  petiohite  leaflets,  with  an  odd  one  at  the  end.  The 
flowers  are  rose-colored,  and  in  terminal  panicles,  with  very  short  pedicels.  The  tree  is 
a  native  of  Jamaica  and  other  West  India  Islands.  The  bark,  which  is  the  part  used, 
is  in  long  pieces,  thick,  fibrous,  externally  of  a  brownish-ash  color,  scaly,  and  covered 
with  lichens,  internally  yellowish,  of  a  resinous  fracture,  a  disagreeable  smell,  and  a 
sweetish,  mucilaginous,  bitterish  taste.  Its  powder  resembles  that  of  jalap.  Hutten- 
schmidt  obtained  from  it  a  crystallizable,  very  bitter  substance,  having  the  composition 
and  neutralizing  properties  of  the  vegetable  alkaloids,  and  named  it  jamaicine.  Two 
grains  of  it  produced  violent  purging  in  pigeons. 

Theodore  Peckolt  says  of  the  wood  of  the  tree,  which  he  calls  Andira  anthelmintica, 
that  the  workmen  engaged  in  sawing  it  are  apt  to  be  aflfected  with  inflammation  of  the 
eyes,  constriction  of  Ihe  throat,  excessive  thirst,  a  bitter,  burning  taste,  a  troublesome 
itching  over  the  body,  and  sometimes  eruptions  on  the  skin.  By  treating  a  concentrated 
decoction  of  the  wood  with  hydrate  of  lime,  filtering  after  48  hours,  evaporating  to  the 
consistence  of  syrup,  and  exhausting  the  residue  with  alcohol,  Peckolt  obtained  a  yel- 
lowish-brown coloring  matter  which  he  called  a/jrftrm.  He  also  obtained  a  peculiar  re.sin 
by  treating  the  wood  with  alcohol,  filtering,  distilling  ofl"  most  of  the  alcohol,  and  then 
precipitating  by  water.  The  resin  is  inodorous,  of  a  hitter,  acrid  taste,  soluble  in  alco- 
hol, and  but  partially  soluble  in  ether.  This  resin,  and  peculiarly  the  portion  soluble  in 
ether,  gives  its  irritating  proi^erties  to  the  sawdust.  (Chem.  Centralbl.,  Nov.  17,  1858.) 

On  the  continent  of  Eurojie,  the  bark  of  Andira  retusa  {Geoffroya  Surinamensis), 
which  grows  in  Surinam,  has  also  been  used.  It  is  considered  more  powerfully  vermi- 
fuge, and  less  liable  to  produce  injurious  effects.  It  has  a  grayish  epidermis,  beneath 
which  it  is  reddish  brown,  laminated,  compact,  and  very  tenacious,  and,  when  cut  trans- 
versely, exhibits  a  shining  and  variegated  surface.  In  the  dried  state  it  is  inodorous, 
hut  has  an  austere  bitter  taste.     The  |K>wder  is  of  a  pale  cinnamon  color. 

Cabbage-tree  bark  is  cathartic,  and,  in  large  doses,  apt  to  occasion  vomiting,  fever, 
and  aelirium.  It  is  said  that  these  eftects  are  more  liable  to  result  if  cold  water  is  drunk 
during  its  operation,  and  are  relieved  by  the  use  of  warm  water,  castor  oil,  or  a  vegetable 
acid.  In  the  West  Indies  it  is  esteemed  a  powerful  vermifuge,  and  is  much  employed 
for  expelling  lumbrici ;  but  it  is  dangerous  if  incautiously  administered,  and  instances 
of  death  from  its  use  have  occurred.  It  is  almost  unknown  in  this  country.  The  usual 
form  of  administration  is  that  of  decoction,  though  the  medicine  is  also  given  in  powder, 
syrup,  and  extract.  The  dose  of  the  powder  is  from  a  scruple  to  half  a  drachm,  of  the 
extract  three  grains,  of  the  decoction  two  fluidounces. 

CACTUS  GRAXDIFLORA.  Night-bloojning  Cereus.  This  well-known  flowering 
plant  has  recently  been  introduced  into  therapeutics.  Dr.  Rubini  has  used  with  success, 
in  functional  palpitations  of  the  heart,  a  tincture  made  of  four  ounces  of  the  fresh  stems 
and  flowers  and  a  pint  of  strong  alcohol,  by  macerating  for  a  month,  and  filtering.  He 
gives  from  one  to  five  drops  three  times  a  day.  (N.  V.  Med.  Record,  Sept.  1868,  299.) 
Dr.  R.  E.  Kunge  confirms  the  statements  of  the  value  of  the  cactus  in  cardiac  disease, 
using  it  with  asserted  good  in  angina  pectoris  and  various  organic  disorders.  He  gives 
the  tincture  in  doses  of  twenty  drops.  [N.  P.,  vol.  ii.)  We  have  made  some  trial  of  it 
without  being  able  to  perceive  any  etfect  from  it. 
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CAHINCA.  This  medicine  attracted  at  one  time  considerable  attention.  The  name 
of  cahinca  or  cainca  was  adopted  from  the  language  of  the  Brazilian  Indians.  The 
Portuguese  of  Brazil  call  the  medicine  raiz  p7-etta  or  black  root.  When  first  noticed  in 
Europe,  it  was  supposed  to  be  derived  from  the  Chiococca  racemosa  of  Linnieus,  which 
was  known  to  botanists  as  an  inhabitant  of  the  West  Indies.  But  Martins,  in  his 
"Specimen  Materise  Medica?  Brasiliensis,"  describes  two  other  species  of  Chiococca,  C. 
anguifuga  and  C  densifolia,  which  afford  roots  having  the  properties  of  the  root  ascribed 
to  C.  racemosa;  and,  as  the  medicine  was  brought  from  Brazil,  there  seemed  to  be  good 
reason  for  referring  it  to  one  or  both  of  the  plants  named  by  that  botanist.  A.  Kichard, 
however,  received  from  Brazil  specimens  of  C.  racemosa  as  the  cahinca  plant. 

A  specimen  brought  into  this  market  consisted  of  cylindrical  pieces,  varying  in  size 
from  the  thickness  of  a  straw  to  that  of  the  little  finger,  somewhat  bent  or  contorted, 
slightly  wrinkled  longitudinally,  with  occasional  small  asperities,  internally  ligneous, 
externally  covered  with  a  thin,  brittle,  reddish-brown  bark,  having  a  light-brown  or 
brownish  ash-colored  epidermis.  The  cortical  portion,  which  was  of  a  resinous  char- 
acter, had  a  bitter  disagreeable  taste,  somewhat  acrid  and  astringent;  the  ligneous  part 
was  quite  tasteless.  The  virtues  of  the  root  reside  almost  exclusively  in  its  bark.  They 
are  extracted  by  water  and  alcohol.  Cahinca  has  been  analyzed  by  several  chemists. 
Four  distinct  principles  were  discovered  in  it  by  Pelletier  and  Caventou  : — 1.  a  crys- 
tuUizable  bitter  substance,  believed  to  be  the  active  principle,  and  called  cahincic  acid, 
C^oHg^Oig  ;  2.  a  gi'een  fatty  matter  of  a  nauseous  odor;  3.  a  yellow  coloring  matter;  and 
4.  a  colored  viscid  substance.  Kochleder  and  Hlasiwetz  found  also  caffetannic  acid. 
By  these  chemists  a  tincture,  obtained  by  boiling  the  bark  in  alcohol,  was  precipitated 
first  with  a  spirituous  solution  of  acetate  of  lead,  and  afterwards,  having  been  previ- 
ously filtered,  with  the  tribasic  acetate  of  lead.  The  first  precipitate  consisted  chiefly  of 
caffetannate  and  a  portion  of  cahincate  of  lead,  the  second  of  cahincate  of  lead  exclu- 
sively. To  obtain  the  caffetannic  acid  separate,  the  first  precipitate  was  treated  with 
sulphuretted  hydrogen,  and  afterwards  with  neutral  acetate  of  lead,  and  in  like  manner 
several  times,  until  at  length  a  pure  caffetannate  of  lead  remained,  which,  on  decompo- 
sition, yielded  an  acid  identical  with  the  tannic  acid  of  coffee.  The  cahincic  acid  was 
obtained  by  treating  the  second  precipitate  with  sulphuretted  hydrogen,  and  concen- 
trating the  resulting  liquid.  Cahincic  acid  is  white,  without  smell,  of  a  taste  at  first 
scarcely  perceptible,  but  afterwards  extremely  bitter  and  slightly  astringent,  of  difficult 
solubility  in  water,  but  readily  soluble  in  alcohol,  permanent  in  the  air,  and  unaltered  at 
100°  C.  (212°  F.)  It  reddens  vegetable  blues,  and  unites  with  the  alkalies,  but  does  not 
form  crystallizable  salts.     It  is  thought  to  exist  in  the  root  as  subcahincate  of  calcium. 

Medical  Properties.  Cahinca  is  tonic,  diuretic,  purgative,  and  emetic.  In  moderate 
doses  it  gently  excites  the  circulation,  increases  the  discharge  of  urine,  and  produces 
evacuations  from  the  bowels  ;  but  is  rather  slow  in  its  operation.  It  may  be  made  to 
act  also  as  a  diaphoretic,  by  keeping  the  skin  warm,  using  warm  drinks,  and  counteract- 
ing its  purgative  tendency.  In  .some  patients  it  occasions  nausea  and  griping,  and  in 
very  large  doses  always  acts  powerfully  both  as  an  emetic  and  cathartic.  In  Brazil  it 
has  long  been  used  by  the  natives  as  a  remedj'  for  the  bites  of  serpents ;  and  its  Indian 
name  is  said  to  have  been  derived  from  this  property.  According  to  Martins,  the  bark 
of  the  fresh  root  is  rubbed  with  water  till  the  latter  becomes  charged  with  all  its  active 
matters  ;  and  the  liquid,  while  yet  turbid,  is  taken  in  such  quantities  as  to  produce  the 
most  violent  vomiting  and  purging,  preceded  by  severe  spasmodic  pains.  Patrick  Brown 
speaks  of  the  root  of  C.  racanosa  as  very  useful  in  obstinate  rheumatism.  But  the  vir- 
tues of  cahinca  in  dropsy,  though  well  known  in  Brazil,  were  first  made  known  to  the 
European  public  in  the'year  1826,  by  M.  Langsdorf,  Russian  Consul  at  Rio  Janeiro. 
Achille  Richard  afterwards  published  a  few  observations  in  relation  to  it  in  the  Journ. 
de  Chimie  Medicale;  and  its  properties  were  subsequently  investigated  by  numerous  prac- 
titioners. M.  Fran(;ois,  of  Paris,  contributed  more  than  any  other  physician  to  its  rep- 
utation. It  was  considered  by  him  superior  to  all  other  remedies  in  dropsy.  But  gen- 
eral experience  has  not  confirmed  the  partial  estimate  of  Dr.  Francois ;  and,  having 
been  found  at  least  equally  uncertain  with  other  diuretics,  the  medicine  is  now  little  used. 
It  was  employed  in  substance,  decoction,  extract,  and  tincture.  The  powdered  bark  of 
the  root  was  given  as  a  diuretic  and  purgative,  in  a  dose  varying  from  a  scruple  to  a 
drachm  ;  but  the  aqueous  or  spirituous  extract  was  preferred.  The  dose  of  either  of 
these  is  from  ten  to  twenty  grains.  Dr.  Francois  recommended  that,  in  the  treatment 
of  dropsy,  a  sufficient  quantity  should  be  given  at  once  to  produce  a  decided  impression, 
which  should  afterwards  be  maintained  by  smaller  doses,  repeated  three  or  four  times  a 
day. 

CALAMINA.  Calamine.  Lapis  Calaminaris.  Calamine  is  found  in  the  United  States, 
but  more  abundantly  in  Germany  and  England.  It  usually  occurs  in  compact  or  earthy 
masses,  or  concretions,  of  a  dull  appearance,  readily  scratched  by  the  knife,  and  break- 
ing with  an  earthy  fracture;  but  sometimes  it  is  found  crystallized.  Its  color  is  very 
variable;  being,  in  different  specimens,  grayish,  grayish  yellow,  reddish  yellow,  and, 
when  very  impure,  brown  or  brownish  yellow.  Its  sp.  gr.  varies  from  34  to  4-4.  Be- 
fore the  blowpipe  it  does  not  melt,  but  becomes  yellow  and  sublimes.     When  of  good 
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quality,  it  is  almost  entirely  soluble  in  the  dilute  mineral  acids;  and,  unless  it  has  been 
previously  calcined,  emits  a  few  bubbles  of  carbonic  acid.  If  soluble  in  sulphuric  acid, 
it  can  contain  but  little  carbonate  of  calcium,  and  no  sulphate  of  barium. 

Prepared  Calamine.  Calamina  Praeparata.  Calamine  must  be  impalpable  before  being 
used  in  medicine.  The  following  is  the  U.  S.  formula  of  1850.  "  Take  of  Calamine  a 
convenient  quantity.  Heat  it  to  redness,  and  afterwards  pulverize  it ;  then  reduce  it  to 
a  very  fine  powder  in  the  manner  directed  for  Prepared  Chalk."  The  object  of  this 
process  is  to  bring  the  native  carbonate  of  zinc,  or  calamine,  to  the  state  of  an  impalpable 
powder.  Calamine,  as  sold  in  England  and  the  United  States,  was  formerly  almost 
always  spurious,  consisting  wholly  or  principally  of  sulphate  of  barium,  colored  with 
scsquioxide  of  iron.  Of  six  samples  analyzed  by  Mr.  F.  Bringhurst,  of  Wilmington, 
Del.,  five  were  totallv  devoid  of  zinc,  and  the  sixth  contained  only  2  per  cent,  of  the 
oxide.  {A.  J.  P.,  July,  1857.)  But  more  recently  (P.  J.  Tr.,  1860),  Mr.  R.  H.  Davis 
has  found  that  most  of  the  calamine,  sold  as  such  in  Great  Britain,  is  genuine.  Pre- 
pared calamine  is  in  the  form  of  a  pinkish  or  flesh-colored  powder,  of  an  earthy  ap- 
pearance. Sometimes  it  is  made  up  into  small  masses.  It  is  used  only  as  an  external 
application,  being  employed  as  a  mild  astringent  and  exsiccant  in  excoriations  and 
superficial  ulcerations.  For  this  purpose  it  is  usually  dusted  on  the  part,  and  hence 
the  necessity  for  its  being  in  very  fine  powder.  It  is  often  employed  in  the  form  of 
cerate. 

C.\LLITRICHE  YERNA.  (Gray's  Manual,  p.  384.)  Water  Stancort  This  is  a 
small,  herbaceous,  indigenous  water-plant,  which  with  other  species  of  the  genus  is  sup- 
posed to  have  diuretic  properties,  and  is  given  in  decoction  in  dropsical  affections  and 
complaints  of  the  urinary  organs. 

CALOTROPIS  GIGAXTEA.  Brown.  Asclepias  gigaiitea.  Linn.  MadaroT  Mndar, 
of  the  East  Indies,  is  the  bark  of  the  root  of  a  species  of  Calotropis,  generally  considered 
as  C.  gigantea,  but  asserted  by  Dr.  Casanova  to  be  a  distinct  species,  and  named  by  him 
C.  Madarii  Indico-orientalis.  C  gigantea  is  a  native  of  Hindostan,  but  is  naturalized 
in  the  West  Indies.  The  bark,  as  employed,  is  without  epidermis,  of  a  whitish  color, 
nearly  or  quite  inodorous,  and  of  a  bitter  somewhat  nauseous  taste.  It  appears  to  have 
the  general  properties  of  many  other  acrid  medicines  ;  in  small  doses  increasing  the  se- 
cretions, and  in  larger,  producing  nausea  and  vomiting.  According  to  Dr.  Casanova, 
it  is  especially  directed  to  the  skin,  the  capillaries  and  absorbents  of  which  it  stimulates 
to  increased  action.  It  is  chiefly  recommended  as  a  remedy  in  the  obstinate  cuuineous 
diseases  of  tropical  climates,  such  as  elephantiasis  and  leprosy.  It  has  been  employed 
also  in  syphilis,  dropsy,  rheumatism,  and  hectic  fever  ;  and  Mr.  J.  J.  Durant  states  that 
he  has  found  it  an  excellent  substitute  for  ipecacuanha  in  acute  dysentery,  giving  it  in 
the  same  dose.  [Am.  Joiirn.  of  Med.  Sci.,  Oct.  1806,  p.  526.)  It  is  given  in  substance  in 
the  dose  of  from  three  to  twelve  grains,  three  times  a  day,  and  gradually  increased  till 
it  affects  the  system.  The  plant  has  of  late  years  been  applied  to  various  economical 
purposes  in  India.  The  most  important  of  these  is  the  manufacture  of  cords,  ropes,  etc., 
from  the  fibres  of  its  branches,  which  are  said  to  possess  many  of  the  properties  of  flax, 
and  to  be  applicable  to  the  making  of  cloth.  [Chem.  News,  Ho.  167,  p.  76.) 

CAM  WOOD.  A  red  dye-wood,  procured  from  the  Baphia  nitida  of  De  Candolle,  a 
leguminous  tree,  growing  on  the  western  coast  of  Africa.  The  wood  is  usually  kept 
in  the  shops  in  the  ground  state.  It  yields  its  coloring  matter  scarcely  at  all  to  cold 
water,  slightly  to  boiling  water,  and  readily  to  alcohol  and  alkaline  solutions.  The 
coloring  matter  is  thought  to  be  identical  with  santalin. 

CAXARY  SEED.  The  seeds  of  Phalaris  Canaric7is{s,  an  annual  plant  belonging  to 
the  grasses,  originally  from  the  Canary  Islands,  but  now  growing  wild  in  Europe  and 
the  United  States,  and  cultivated  in  many  places.  The  seeds  are  ovate,  somewhat  com- 
pressed, about  two  lines  long,  shining,  and  of  a  light  yellowish-gray  color  externally, 
and  brownish  within.  Their  chief  constituent  is  starch'  They  were  formerly  esteemed 
medicinal,  but  are  now  used  only  for  emollient  cataplasms.  '  They  are  nutritive,  and 
their  meal  is  said  to  be  mixed,  in  some  places,  with  wheat  flour,  and  made  into  bread. 
They  are  used  as  food  for  canary  birds. 

CAOUTCHOUC.  Gum  Elastic.  India  Rubber.  A  small  amount  of  India  rubber  is 
yielded  to  commerce  by  the  climbing  plants  of  the  West  Coast  of  Africa,  but  the  great 
bulk  of  the  product  comes  from  India  and  South  America.  The  chief  caoutchouc  plant 
of  India  is  the  Ficus  elastica.  This  is  a  very  large  tree,  whose  seed  usually  germinates 
in  the  fork  of  a  tree,  and  gives  off  as  it  grows  aerial  roots,  which  sink  into'the  ground; 
by  a  continuation  of  this  process  at  last  a  single  tree  will  be  possessed  of  a  great  many 
trunks  and  cover  a  large  extent  of  ground.  Recently  the  India  economic  botanists  have 
discovered  a  new  source  of  caoutchouc  in  the  apocynaceous  creeper  C/mvannesia  esculenta. 
The  most  important  India  rubber  trees  of  South  America  belong  to  the  genera  Castilloa 
and  Hevea.  The  first  genus  belongs  to  the  Artocarpaceae,  and  is  represented  by  two  or 
more  species  (C  elastica  and  C  Maj-khamiatia),  which  are  scattered  over  all  the  equatorial 
western  portions  of  South  America.     The  genus  Hevea  occupies  the  valley  of  the  Ama- 
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zon,  extending  up  to  the  Cordilleras.  There  are  eight  species  of  it  enumerated  by  Mr. 
J.  Collins.  In  tlie  southern  Brazilian  province  of  Ceara,  Mr.  Cross,  whilst  collecting 
India  rubber  plants  for  the  British  Government,  discovered  a  new  tree  {Manihot  Gla- 
ffiovii),  resembling  in  appearance  the  birch,  and  yielding  to  commerce  much  caoutchouc. 
Whilst  all  the  other  South  American  rubber  plants  grow  in  an  excessively  moist  climate, 
it  flourishes  in  a  dry  district.  (See  Appendix  to  MarMaw's  Peruvian  Bark,l,ondon,  1880.) 
On  being  wounded,  the  various  trees  emit  a  milky  juice,  which  concretes  on  exposure, 
and  constitutes  the  substance  in  question.  Caoutchouc  comes  to  us  in  large  flat  pieces, 
or  moulded  into  various  shapes.  The  latter  are  formed  by  applying  successive  layers  of 
the  juice  upon  moulds  of  clay,  which  are  broken  and  removed  when  the  coating  has  at- 
tained a  sufficient  thickness  and  consistence.  In  the  drying  of  these  layers  they  are  ex- 
posed to  smoke,  which  gives  to  the  concrete  mass  a  blackish  color.  The  juice,  when  it 
concretes  by  exposure  to  the  air,  assumes  on  the  outer  surface  a  yellowish-brown  color, 
while  the  mass  remains  white  or  yellowish  white  within.  It  is  said  that  a  little  alum 
facilitates  the  coagulation,  while  ammonia  retards  it;  so  that  a  little  of  the  latter  may 
be  advantageously  added,  when  it  is  desired  to  keep  the  milky  juice  in  the  liquid  state. 
(R.  Spruce,  P.J.  Tr.,  xv.  118.)  The  recent  juice  contains,  according  to  Faraday,  1-9 
per  cent,  of  vegetable  albumen,  traces  of  wax,  7-13  per  cent,  of  a  bitter  azotized  sub- 
stance soluble  in  water  and  alcohol,  2-9  of  a  substance  soluble  in  water  but  insoluble  in 
alcohol,  56-37  of  water  with  a  little  free  acid,  and  only  31-7  of  the  pure  elastic  principle 
to  which  chemists  have  given  the  name  of  caoutchouc.  Besides  these  principles  the  con- 
crete juice,  as  it  reaches  us,  generally  contains  soot  derived  from  the  smoke  used  in  drj'- 
ing  it.  Pure  caoutchouc  is  nearly  colorless,  and  in  thin  layers  transparent.  It  is  highly 
elastic,  lighter  than  water,  without  taste  and  smell,  fusible  at  about  120°  C.  (248°  F.),  re. 
maining  unctuous  and  adhesive  upon  cooling,  inflammable  at  a  higher  temperature,  insol- 
uble in  water,  alcohol,  the  weak  acids,  and  alkaline  solutions,  soluble  in  ether  when  entirely 
freed  from  alcohol,  soluble  also  in  chloroform  and  most  of  the  fixed  and  volatile  oils, 
though,  in  the  latter,  at  the  expense  of  its  elasticity.  It  is  said,  however,  that  the  oils 
of  lavender  and  sassafras  dissolve  it  without  change,  and  that,  when  precipitated  by  al- 
cohol from  its  solution  in  cajeputoil,  it  is  still  elastic.  But  its  best  solvents,  for  practical 
purposes,  are  coal-naphtha  or  benzin,the  empyreumatic  oil  obtained  by  distilling  caout- 
chouc itself,  and  pure  oil  of  turpentine.  According  to  Dr.  Bolley,  the  best  melhod  of 
etTecting  its  solution,  for  the  preparation  of  a  varnish,  is  first  to  digest  it,  cut  in  small 
pieces,  in  bisulphide  of  carbon,  which  converts  it  into  a  jelly,  and  then  to  treat  this 
jelly  with  benzin.  A  larger  proportion  is  thus  taken  up  than  by  any  other  method. 
(See  A.  J.  P.,  1862,  p.  414.)  Caoutchouc  is  not  affected  by  atmospheric  air,  chlorine, 
hydrochloric  or  sulphurous  acid  gas,  or  ammonia.  It  consists,  according  to  Faraday, 
of  87-2  parts  of  carbon,  and  12-8  of  hydrogen.  The  unpleasant  odor  acquired  by  caout- 
chouc, through  its  property  of  absorbing  gases,  which  almost  unfits  it  sometimes  for 
purposes  to  which  it  is  otherwise  applicable,  may  be  obviated  by  exposing  it  to  the  still 
greater  power  of  absorption  possessed  \>y  charcoal.     (See  A.  J.  P.,  1867,  p.  236.) 

By  the  action  of  sulphur,  caoutchouc  acquires  properties  which  greatly  increase  its 
value  in  the  arts.  It  becomes  of  a  black  color  and  horny  consistence,  preserves  its 
elasticity  under  the  influence  both  of  heat  and  cold,  is  compressible  with  great  difficulty, 
and  resists  the  ordinary  solvents,  such  as  petroleum  and  oil  of  turpentine.  In  this  state 
it  is  said  to  be  vidcnnizcd.  The  discovery  of  the  process  of  vulcanization  -is  ascribed  to 
Mr.  Charles  Goodyear,  of  New  York.  (Chem.  Gaz.,  x.  193.)  It  consists  in  submitting 
caoutchouc  in  thin  sheets  to  the  action  of  a  mixture,  composed  of  40  parts  of  bisulphide 
of  carbon  and  1  of  chloride  of  sulphur.  For  fuller  details  the  reader  is  referred  to  the 
Journ.  de  Pharm.  (3e  ser.,  xvii.  205).  But  the  same  object  may  be  effected  b}'  other 
methods.  When  thin  layers  of  caoutchouc  are  immersed  for  two  or  three  hours  in 
melted  sulphur  at  the  heat  of  116°  C.  (240°  F.),  they  are  penetrated  by  the  sulphur,  but 
undergo  no  change  of  properties.  If  now  heated  in  an  inert  medium  to  a  temperature 
of  from  135°  C.  (275°  F.)  to  160°  C.  (320°  F.),  a  chemical  reaction  takes  place,  and  the 
vulcanized  product  is  obtained.  The  same  result  takes  place  if  the  caoutchouc  be  first 
pounded  with  from  12  to  20  per  cent,  of  finely  powdered  sulphur,  and  then  heated  to  the 
temperature  requisite  for  vulcanization.     In  either  case,  a  portion  of  uncombined  sul- 

!ihur  remains  mechanically  mixed  with  the  vulcanized  caoutchouc,  from  which  it  may 
)e  separated  by  various  solvents,  such  as  solutions  of  caustic  soda  or  potassa,  bisulphide 
of  carbon,  oil  of  turpentine,  anhydrous  ether,  etc.  The  desulphuraied  product  thus 
obtained,  while  exempt  from  the  disadvantages  arising  from  the  reaction  of  free  sulphur, 
is  more  porous  than  before.  [Ibid.,  xxi.  366.)  Another  mode  of  vulcanization,  proposed 
by  Mr.  Humphrey,  is  based  on  the  property  of  dissolving  chloride  of  sulphur  possessed 
by  petroleum,  which  is  substituted  for  bisulphide  of  carbon.  It  is  necessary  that  the  pe- 
troleum should  be  perfectly  freed  from  water,  by  which  the  chloride  of  sulphur  is  im- 
mediately decomposed.  This  is  eft'octed  by  agitating  the  petroleum  of  commerce  long 
and  energetically  with  one-tenth  of  concentrated  sulphuric  acid  ;  after  which,  the  acid 
being  allowed  to  subside,  the  petroleum  is  decanted,  and  treated  with  200  to  250  grammes 
(about  half  a  pound)  of  powdered  quicklime  for  each  hectolitre  (26-4  gallons),  with  a 
little  black  oxide  of  manganese.    The  liquid,  being  now  distilled,  is  fit  for  the  vulcaniza- 
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tion  of  the  caoutchouc.  According  to  the  Chemist,  there  is  no  economy  in  the  substitu- 
tion of  petroleum  for  the  bisulphide  of  carbon,  but  a  great  advantage  in  regard  to  the 
health  of  the  workmen,  and  the  facility  of  the  work.  {Ibid.,  4e  ser.,  ii.  386.) 

Caoutchouc  is  used  enormously  in  the  arts  for  an  infinite  variety  of  purposes.  In 
chemistry  and  surgery  it  has  also  numerous  applications.  It  is  now  asserted  that  caout- 
chouc, whether  vulcanized  or  not,  is  unfit  for  effecting  the  junction  of  chemical  appa- 
ratus, when  it  is  necessary  to  obtain  gases  quite  pure ;  as  it  admits  the  escape  of  a  portion 
of  the  gas  and  the  entrance  of  the  air,  according  to  the  law  of  diffusion  established  by 
Prof.  Graham.  This  inconvenience,  however,  may  be  remedied  by  covering  the  caout- 
chouc with  a  coating  of  asphaltum  dissolved  in  tar.  An  excellent  glue  may  be  made 
bv  dissolving,  with  the  aid  of  heat  and  agitation,  3  parts  of  caoutchouc  in  30  of  naphtha, 
and  adding  64  parts  of  finely-powdered  shellac.  It  may  be  obtained  in  sheets  by  pouring 
it  when  hot  on  plates  of  metal  (.4.  J.  P.,  1867,  p.  185).  Caoutchouc  has  been  given 
internally  in  phthisis,  in  the  dose  of  one  or  two  grains,  gradually  increased. 

CAOUTCHOUC,  ARTIFICIAL.  Prof.  Sonnenschein  has  discovered  that  an  elas- 
tic mass  resembling  caoutchouc  may  be  obtained  by  combining  tungstate  of  sodium  with 
certain  organic  substances.  If  tungstic  acid  or  tungstate  of  sodium  be  added  to  a  solu- 
tion of  glue  and  afterwards  hvdrochloric  acid,  a  compound  of  tungstic  acid  glue  is  pre- 
cipitated, which  is  so  elastic 'at  29.4°  C.  (85°  F.)  to  40.5°  C.  (105°  F.)  that  it  can  be 
drawn  out  into  very  thin  fibres.  On  cooling,  the  mass  becomes  very  solid  and  brittle. 
{A.  J.  P.,  xliii.  471-.) 

CAOUTCHOUC,  MINERAL.  Large  tracts  of  ground  in  Australia  are  said  to  be 
covered  by  this  substance,  in  many  places  to  a  foot  in  depth.  It  is  stated  to  resemble 
caoutchouc  closely,  and  not  to  be  of  a  petroleum  nature.  It  has  not  been  determined 
whether  it  is  of  mineral  or  vegetable  origin.  (P.  J.  Tr.,  3d  ser.,  ii.  763.) 

CAPPARIS  SPIXOSA.  Caper-bush.  A  low,  trailing  shrub,  growing  in  the  South 
of  Europe  and  North  of  Africa.  The  buds  or  unexpanded  flowers,  treated  with  salt  and 
vinegar,  form  a  highly  esteemed  pickle,  which  has  an  acid,  burning  taste,  and  is  con- 
sidered useful  in  scurvy.  The  dried  bark  of  the  root  was  formerly  officinal.  It  is  in 
pieces  partially  or  wholly  quilled,  about  one-third  of  an  inch  in  mean  diameter,  trans- 
verselv  wrinkled,  grayish  externally,  whitish  within,  inodorous,  and  of  a  bitterish,  some- 
what acrid,  and  aromatic  taste.  It  is  considered  diuretic,  and  was  formerly  employed 
in  obstructions  of  the  liver  and  spleen,  amenorrhcea,  and  chronic  rheumatism. 

CAPSELLABURSA-PASTORIS.  Shepherd's  Purse.  Thlnspi  Bursa-Pastoris.  Linn. 
This  very  common  weed  is  bitter  and  pungent,  yields  a  volatile  oil  on  distillation  iden- 
tical with  oil  of  mustard,  and  has  been  used  as  an  antiscorbutic,  .also  in  hsematuria  and 
other  hemorrhages,  as  well  as  in  dropsy.  Two  to  four  fluidounees  of  the  fresh  expressed 
juice  may  be  given  at  a  dose.  (See  Ann.  de  Therap.,  1854,  216.) 

C  ARANNA.  Gum  Caranna.  A  resinous  substance,  in  pieces  of  a  blackish-gray  color, 
externally  dark  brown,  internally  somewhat  shining  and  translucent,  brittle  and  pul- 
verizable  when  dry,  bul,  in  the  recent  state,  soft  and  adhesive,  like  pitch,  easily  fusi- 
ble, of  an  agreeable  balsamic  odor  when  heated,  and  of  bitterish  resinous  taste.  (Geiger.) 
It  is  said  to  be  derived  from  the  Amyris  Caranna  of  Humboldt,  a  tree  growing  in  Mex- 
ico and  South  America.  Geiger  refers  it  also  to  Bursera  gummifera  of  the  West  India 
Islands  ;  but  the  resin  obtained  from  this  tree  is  described  by  the  French  writers  under 
the  name  of  resine  de  Gomari  or  resine  de  chibou  or  cachibou,  and  is  said  to  bear  a  close 
resemblance  to  the  resin  tacamahae.  It  is  probable  that  in  diff'erent  parts  of  South 
America  the  name  Caranna  is  applied  to  the  products  of  diff'erent  trees.  {A.  J.  P.,  xli.  233.) 

CARBONIC  OXIDE.  Carbon  monoxide.  (CO.)  Dr.  Ozanam  has  proposed  this  gas  as 
an  amesthetic,  having  used  it  in  twenty-five  experiments  on  rabbits,  and  in  five  on  man ; 
but  his  results  show  it  to  be  dangerous,  on  account  of  the  suddenness  of  its  action.  [B. 
and  F.  Medico-Chir.  Rev.,  Am.  ed.,  July,  1857,  p.  176.) 

CARDAMINE  PRATENSIS.  Cickoo-Jlower.  This  is  a  perennial  herbaceous  plant, 
with  a  simple,  smooth,  erect  stem,  about  a  foot  in  height.  The  leaves  are  pinnate;  the 
radical,  composed  of  roundish  irregularly  toothed  leaflets,  those  of  the  stem  alternate, 
with  leaflets  which  become  narrower,  more  entire,  and  pointed  as  they  ascend.  The 
flowers  are  purplish  white  or  rose-colored,  and  terminate  the  stem  in  a  raceme  approach- 
ing the  character  of  a  corymb.  The  plant  is  a  native  of  Europe,  and  is  found  in  the 
northern  parts  of  our  continent,  about  Hudson's  Bay.  It  is  a  verv"  handsome  plant, 
abounding  in  moist  meadows,  which  it  adorns  with  its  flowers  in  the  months  of  April 
and  May.  The  leaves  are  bitterish,  and  slightly  pungent,  resembling  in  some  measure 
those  of  water-cresses,  and  like  them  supposed  to  be  possessed  of  antiscorbutic  proper- 
ties. In  Europe  they  are  sometimes  added  to  salads.  The  flowers  have  the  same  taste 
as  the  leaves,  and,  when  fresh,  a  somewhat  pungent  odor.  When  dried  they  become 
inodorous  and  nearly  insipid.  They  formerly  possessed  the  reputation  of  being  diuretic, 
and,  since  the  publication  of  a  paper  by  Sir  George  Baker,  more  than  half  a  century 
ago,  have  been  occasionally  used  as  an  antispasmodic  in  various  nervous  diseases,  such 
as  chorea  and  spasmodic  asthma,  in  which  they  were  successfully  employed  by  that  phy- 
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sifinn.     They  produce,  however,  little  obvious  effect  upon  the  system,  and  nre  not  em- 
ployed in  this  country. 

CAKICA  PAPAYA.  A  curious-looking  tree  growing  on  the  islands  of  Bourbon 
and  Mauritius,  the  West  Indies,  and  other  tropical  countries,  furnishes  a  liquid,  by  in- 
cision, caWed  papaw  juice.  This  contains,  according  to  Wurtz  and  Bouchat,  a  principle 
called  pajndn,  a  peculiar,  soluble,  digestive  ferment,  which  has  been  shown  to  have  the 
property  of  dissolving  fibrin.  Some  recent  experiments  of  "Wurtz  {Co7npi.-Rend.,  9, 
787;  N.  R.,  1882,  p.  19)  seem  to  show  that  a  combination  takes  place,  at  lirst,  between 
the  papain  and  the  fibrin;  by  contact  with  water  the  fibrin  is  hydrated,  soluble  sub- 
stances j)roduced  thereby,  and  the  liberated  ferment  permitted  to  exercise  its  action  on 
a  new  portion  of  fibrin.  (See  Papai/a.)  A  peculiar  property  of  papain,  and  one  which 
distinguishes  it  from  pepsin,  is  that  it  dissolves  fibrin,  not  only  in  the  presence  of  a 
small  quantitv  of  acid,  but  even  in  a  neutral  or  slightly  alkaline  solution.  (A.  J.  P., 
1880,  p.  507  ;  "1881,  p.  75.) 

CARNALLITE.  This  mineral,  found  in  Stassfurt,  Prussia,  is  very  extensively  used 
in  the  preparation  of  potassium  salts.  It  is  a  double  chloride  of  magnesium  and  potas- 
sium, associated  with  rock  salt.   (See  P.  J.  Tr.,  March,  1872,  p.  787.) 

CARNAULIA  PvOOT.  This  root,  the  product  of  Corypha  cerifera,  a  wax  palm  of 
Brazil,  is  several  feet  in  length,  about  three-eighths  of  an  inch  thick,  with  a  thick  fria- 
ble cortex  of  a  mixed  grayish  and  reddish  brown  color.  (A.  J.  P.,  1875,  p.  349.) 
Mr.  E.  L.  Cleaver  found  in  it  tannic  acid,  an  acrid  resinous  body,  a  red  coloring  matter, 
and  a  minute  portion  of  volatile  oil  and  of  an  alkaloid.  {P.  J.  Tr.,  1875,  p.  905.)  It  is 
said  to  resemble  sarsaparilla  in  its  action. 

CAROTA.  U.S.  1870.  Daucus  Carota.  {Carotte,'Fv.  ;  Gemeine  Mohre,  Gelbe  Ruhe,Gr.\ 
Carotn,  It. ;  Lanahoria,  Sp.)  The  wild  carrot  has  a  biennial  spindle-shaped  root,  and  an 
annual,  round,  furrowed,  hairy  stem,  which  divides  into  long,  erect,  flower-bearing 
branches,  and  rises  two  or  three  feet  in  height.  The  leaves  are  hairy,  and  stand  on  foot- 
stalks nerved  on  their  under  side.  The  lower  are  large  and  tripinnate,  the  upper,  smaller 
and  less  compound  ;  in  both,  the  leaflets  are  divided  into  narrow  pointed  segments.  The 
flowers  are  small,  white,  and  disposed  in  many-rayed  compound  umbels,  which  are  at  first 
flat  on  the  top  and  spreading,  but,  when  the  seeds  are  formed,  contract  so  as  to  present  a 
concave  cup-like  surface.  A  sterile  flower,  of  a  deep-purple  color,  is  often  observable  in 
the  centre  of  the  umbel.  The  general  involucrum  is  composed  of  several  leaves,  divided 
into  long  narrow  segments  ;  the  partial  is  more  simple.  The  petals  are  five,  unequal, 
and  cordate.  The  fruit  consists  of  two  plano-convex  hi.spid  portions,  connected  by  their 
flat  surfaces.  Daucus  Carota  is  exceedingly  common  in  this  country,  growing" along 
fences,  and  in  neglecfed  fields,  which,  in  the  months  of  June  and  July,  are  sometimes 
Avhite  over  their  whole  surface  with  its  flowers.  It  grows  wild  also  in  Europe,  from 
which  it  is  supposed  by  some  botanists  to  have  been  introduced  into  the  United  States. 
The  well-known  garden  carrot  is  the  same  plant,  somewhat  altered  by  cultivation.  The 
seeds  or  fruits  are  very  light,  of  a  brownish  color,  an  oval  .shape,  flat  on  one  side, 
and  convex  on  the  other,  and  on  their  convex  surface  present  four  longitudinal  ridges, 
to  which  stiff,  whitish  hairs  or  bristles  are  attached.  They  have  an  aromatic  odor,  and 
a  warm,  pungent,  and  bitterish  taste.  By  distillation  they  yield  a  pale-yellow  volatile 
oil,  upon  which  their  virtues  chiefly  depend.  Boiling  water  extracts  their  active  prop- 
erties. The  root  of  the  wild  plant  may  be  substituted  for  the  seeds.  The  root  of  the 
wild  carrot  is  whitish,  hard,  coriaceous,  branched,  of  a  strong  smell,  and  an  acrid,  dis- 
agreeable taste;  that  of  the  cultivated  is  reddish,  fleshy,  thick,  conical,  rarely  branched, 
of  a  pleasant  odor,  and  a  peculiar,  sweet,  mucilaginous  taste.  The  constituents  of  the 
root  are  crystallizable  and  uncrystallizable  sugar,  a  little  starch,  extractive,  gluten, 
albumen,  volatile  oil,  vegetable  jelly  or  pectin,  malic  acid,  saline  matters,  lignin,  and  a 
peculiar  crystallizable,  ruby-red,  neutral  principle,  without  odor  or  taste,  called  carotin. 
This  latter  principle  has  been  well  studied  by  Husemann,  who  gives  it  the  formula 
CjgH,!^-  Husemann  has  also  described  a  colorless  compound,  hydrocarotin,  Cj^Hg^O, 
which  exists  with  carotin  in  the  juice  of  the  carrot,  and  is  probably  changed  into 
the  latter  by  oxidation  as  the  plant  develops  in  growth.  According  to  MM.  Frorde 
and  Soeauer,  carotin,  as  well  as  the  modification  which  has  been  named  hydrocarotin,  is 
in  fact  chole&tcrin  colored  by  a  red  pigment  {A.  J.  P.,  1866,  p.  505),  but  Husemann 
seems  to  have  disproved  this  assertion.  The  substance  called  vegetable  jelly  was  by 
some  considered  a  modification  of  gum  or  mucilage,  combined  with  a  vegetable  acid. 
Braconnot  found  it  to  be  a  peculiar  principle,  and  named  it  pectin,  from  the  Greek  {tttiktic), 
expressive  of  its  characteristic  property  of  gelatinizing.  It  exists  more  or  less  in  all  vege- 
tables, and  is  abundant  in  certain  fruits  and  roots  from  which  jellies  are  prepared.  It 
may  be  separated  from  the  juice  of  fruits  by  alcohol,  which  precipitates  it  in  the  form 
of  a  jelly.  This,  being  washed  with  weak  alcohol  and  dried,  yields  a  semi-transparent 
substance  bearing  some  resemblance  to  ichthyocolla.  Immersed  in  100  parts  of  cold 
water,  it  swells  like  bassorin,  and  ultimately  forms  a  homogeneous  jelly.  "With  a 
larger  proportion  it  exhibits  a  mucilaginous  consistence.  It  is  less  acted  on  by  boil- 
ing than  by  cold  water.     When  perfectly  pure  it  is  tasteless,  and  has  no  effect  on  vege- 
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table  blues.  A  striking  peculiarity  is  that,  by  the  agency  of  a  fixed  alkali  or  alkaline 
earthy  base,  it  is  instantly  converted  into  pectic  acid,  which  unites  with  the  base  to 
form  a  pectate.  This  may  be  decomposed  by  the  addition  of  an  acid,  which  unites 
with  the  base,  and  separates  the  pectic  acid.  Pectic  acid  thps  obtained  is  in  the  form 
of  a  colorless  jelly,  slightly  acidulous,  with  the  property  of  reddening  litmus  paper, 
scarcely  soluble  in  cold  water,  more  soluble  in  boiling  water,  and  forming  with  the  latter 
n  solution,  which,  though  it  docs  not  become  solid  on  cooling,  is  coagulated  by  alcohol, 
lime-water,  acids,  or  salts,  and  even  by  sugar  if  allowed  to  stand  for  some  time.  With 
the  alkalies  it  forms  salts,  capable  of  gelatinizing ;  with  the  earths  and  metallic  oxides, 
insoluble  salts.  Braconnot  thinks  that  pectic  acid  exists  in  many  plants  already  formed. 
M.  Fremy  found  that  pectin  results,  in  fruits,  from  the  reaction  of  acids  upon  a  peculiar 
insoluble  substance  they  contain  when  immature,  called  by  him  pectose;  and  that  pectin 
is  changed  into  pectic  acid  not  only  by  alkalies,  but  also  by  vegetable  albumen.  Carrot 
seeds  are  moderately  excitant  and  diuretic,  and  are  employed  in  chronic  nephritic  affec- 
tions, and  in  dropsy.  As  they  possess  the  cordial  properties  of  the  aromatics,  they  are 
especially  adapted  to  cases  in  which  the  stomach  is  enfeebled.  They  are  said  to  afford 
relief  in  the  strangury  from  blisters.  From  thirty  grains  to  a  drachm  of  the  bruised' 
seeds  may  be  given  at  a  dose,  or  a  pint  of  the  infusion,  containing  the  virtues  of  half  an 
ounce  or  an  ounce  of  the  seeds,  may  be  taken  during  the  day.  The  whole  umbel  is  often 
used  instead  of  the  seeds  alone.  The  root  of  the  garden  plant  has  acquired  much  reputa- 
tion as  a  stimulant  application  to  phagedenic,  sloughing,  ill-conditioned,  and  even  can- 
cerous ulcers.  The  root  is  brought  to  the  proper  consistence  by  scraping.  In  this  state  it 
retains  a  portion  of  the  active  principles  of  the  plant,  which  render  it  somewhat  stimulant. 
Boiled  and  mashed,  as  usually  recommended,  the  root  is  perfectly  mild,  and  fit  only  to 
form  emollient  cataplasms.  An  ointment  was  prepared  by  the  late  Prof.  Procter  as 
follows.  Take  of  grated  carrot  root  half  a  pound,  lard  a  pound,  wax  four  ounces. 
Melt  the  lard  and  wax,  add  the  carr^j^oot,  evaporate  with  a  moderate  heat  the  moisture 
of  the  root,  and  strain. 

CARTHAMUS.  Carthamits  tinctorius.  Willd.  Sp.  Plant,  iii.  1706.  The  African, 
false,  American  or  dyers^  saffron  or  sqfflower  is  an  annual  plant,  with  a  smooth,  erect 
stem,  somewhat  branched  at  top,  and  a  foot  or  two  in  height.  The  leaves  are  alternate, 
sessile,  ovate,  acute,  entire,  and  furnished  with  spiny  teeth.  The  flowers  are  compound, 
in  large  terminal,  solitary  heads.  The  florets  are  of  an  orange-red  color,  with  a  funnel- 
shaped  corolla,  of  which  the  tube  is  long,  slender,  and  cylindrical,  and  the  border  divided 
into  five  equal,  lanceofete,  narrow  segments.  The  plant  is  a  native  of  India,  the  Levant, 
and  Egypt,  and  is  cultivated  in  those  countries,  as  well  as  in  various  parts  of  Europe 
and  America.  The  florets  are  brought  to  us  chiefly  from  the  ports  of  the  Mediterranean. 
Safllower  (Flores  Carthame ;  Fleurs  de  carthatne,  Safran  bdfard,  Fr.;  Safflor,  G.;  Cartamo, 
It.,  Sp. )  in  mass  is  of  a  red  color,  diversified  by  the" yellowness  of  the  filaments  contained 
within  the  floret.  It  has  a  peculiar  slightly  aromatic  odor,  and  a  scarcely  perceptible 
bitterness.  It  contains  two  coloring  substances — one  red,  insoluble  in  water,  slightly 
soluble  in  alcohol,  verw  soluble  in  alkaline  liquids,  and  called  carthamin  or  carthamic 
acid  by  Dobereiner,  who  found  it  to  possess  weak  acid  properties  ;  the  other  yellow,  and 
soluble  in  water.  Carthamin,  CnHjgO.,  exists  to  the  amount  of  03  to  0-6  per  cent,  only 
in  the  safllower,  while  the  safllower-yellow  is  present  to  the  amount  of  24  to  30  per  cent. 
It  is  the  former  which  renders  safllower  useful  as  a  dye-stuff.  These  flowers  are  some- 
times fraudulently  mixed  with  saffron,  which  they  resemble  in  color,  but  from  which 
they  may  be  distinguished  by  their  tubular  form,  and  the  yellowish  style  and  filaments 
which  they  enclose.  In  large  doses  carthamus  is  said  to  be  laxative ;  and,  administered 
in  warm  infusion,  diaphoretic.  It  is  used  in  domestic  practice,  as  a  substitute  for  saffron, 
in  measles,  scarlatina,  and  other  exanthematous  diseases,  to  promote  the  eruption.  An 
infusion,  made  in  the  proportion  of  two  drachms  to  a  pint  of  boiling  water,  is  usually 
employed,  and  given  without  restriction  as  to  quantity. 

CARUB  A  DI  GUIDEN.  Under  this  name  are  largely  used,  for  the  relief  of  asthma, 
certain  gall-like  bodies,  formed  on  various  species  of  Pistacia  (especially  P.  terebin- 
thina),  as  the  result  of  the  stings  of  an  hemipterous  insect.  According  to'lgnaz  Hoff- 
mann, they  are  used  by  smoking  and  fumigation.  For  this  purpose  they  are  coarsely 
pulverized  and  burnt  in  the  bowl  of  a  pipe,  or  in  a  dish,  with  some  arrangement  by 
which  the  fumes  may  be  inhaled.  Preparations  should  be  made  beforehand,  so  that  the 
smoke  may  be  inhaled  at  the  commencement  of  the  attack.  They  appear  to  act  by  ex- 
citing free  secretion,  probably  through  the  turpentine  with  which  they  are  saturated. 
They  are  also  said  to  be  very  useful  in  other  lung  affections  besides  asthma,  even  in 
chronic  organic  diseases.  (Schtnidl's  Jahrbucher,  Jan.  1872.) 

CARTA.  Hickory.  Juglans.  Linn.  Several  species  of  the  genus  Carva,  of  Xuttall, 
separated  by  that  botanist  from  the  Julians  of  Linmeus,  grow  within  the  limits  of  the 
United  States,  of  which  C  olivceformis  bears  the  pecan-nut  of  the  South- West,  C.  alba, 
the  fruit  so  well  known  by  the  "name  of  shell-bark,  derived  probably  from  the  ragged 
state  of  the  bark  of  the  stem,  C.  sulcata,  another  variety  of  shell-bark,  and  C.  tomentama, 
the  common  thick-shelled  hickory-nut.    Other  indigenous  species  are  C  amara,  C. glabra, 
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and  C.  mierocarpa.  The  leaves  of  most  if  not  all  of  these  trees  are  somewhat  aromatic 
and  astringent,  and  the  bark  astringent  and  bitter.  In  the  bark  of  C.  tomentosa  Mr. 
F.  K.  Smith  found  a  crystalline  principle,  caryin,  which  he  believes  to  be  identical  with 
quereitrin.  Mr.  Caffinbury,  of  Michigan,  has  found  great  advantage  from  chewing  tho 
inner  bark  of  the  hickory  in  dyspepsia,  and  has  used  a  tincture  with  great  success  in 
the  treatment  of  intermittent  fever.   {Proc.  A.  P.  A.,  1859,  p.  249.) 

CASCARA  SAGRADA.  Sacred  Bark.  The  bark  of  the  Rhamnus  Purshiana,  De  Cand. 
The  California  Buckthorn  is  a  small  tree,  attaining  at  most  a  height  of  twenty  feet.  Its 
leaves  are  rather  thin,  elliptic,  mostly  briefly  acutely  pointed,  finely  serrated,  at  the  base 
obtuse,  somewhat  pubescent  beneath,  from  two  to  seven  inches  long,  one  to  three  wide. 
The  rather  large  flowers  are  in  somewhat  umbellate  cymes  ;  the  sepals  five  ;  the  minute, 
cucuUate  petals  bifid  at  the  apex.  The  fruit  is  black,  broadly  obovoid,  four  lines  long, 
three-lobed,  and  three-seeded.  The  seeds  are  convex  on  the  back,  with  a  lateral  raph6. 
It  is  found  in  California,  extending  northward  to  the  British  Territories.  The  bark 
occurs  in  curved  pieces  or  quills,  its  surface  smooth,  the  outer  gray,  sometimes  with 
white  spots,  the  inner  surface  yellowish,  the  fracture  nearly  smooth,  yellowish  or  reddish 
brown,  and  colored  red  by  potash.  The  taste  is  bitter,  the  odor  scarcely  perceptible. 
It  is  sometimes  called  Chiitem  Bark.  According  to  the  analysis  of  Prof  A.  B.  Prescott 
{New  Preparations,  Feb.  1879),  it  contains  a  very  bitter  brown  resin  (which  is  colored  a 
vivid  purple  red  with  caustic  potash) ;  a  red  resin;  a  light  yellow  resin;  tannic,  malic, 
and  oxalic  acids;  a  neutral  crystallizable  substance;  and  a  volatile  oil.  It  has  been 
highly  commended  as  a  laxative  in  habitual  constipation,  given  usually  in  the  form  of 
a  flui4  extract  in  doses  of  half  a  drachm  to  a  drachm. 

CASSIA  MARILANDICA.  American  Senna  is  an  indigenous  perennial  plant, 
of  vigorous  growth,  sending  up  annually  numerous  round,  erect,  nearlj'  smooth  stems, 
which  are  usually  simple,  and  rise  from  three  to  six  feet  in  height.  The  leaves  are  alter- 
nate, and  composed  of  from  eight  to  ten  pairs  of  oblong-lanceolate,  smooth,  mucronate 
leaflets,  green  on  their  upper  surface,  pale  beneath,  and  connected  by  short  petioles  with 
the  common  footstalk,  which  is  compressed,  channelled  above,  and  furnished  near  its 
base  with  an  ovate,  stipitate  gland.  The  flowers,  which  are  of  a  beautiful  golden-yellow 
color,  grow  in  short  axillary  racemes  at  the  upper  part  of  the  stem.  The  calyx  is  com- 
posed of  five  oval,  obtuse,  unequal  yellow  leaves ;  the  corolla  of  the  same  number  of 
spatulato,  concave  petals,  of  which  three  are  ascending,  and  two  descending  and  larger 
tnan  the  others.  The  stamens  are  ten,  with  yellow  filaments  and  brown  anthers,  which 
open  by  a  terminal  pore.  The  three  upper  stamens  bear  short  abortive  anthers  ;  the 
three  lowermost  are  long,  curved,  and  tapering  into  a  beak.  The  germ,  which  descends 
with  the  latter,  bears  an  erect  style  terminating  in  a  hairy  stigma.  The  fruit  is  a  pen- 
dulous legume,  from  two  to  four  inches  long,  linear,  curved,  swelling  at  the  seeds,  some- 
what hairy,  and  of  a  blackish  color.  The  American  senna,  or  vnid senna,  is  very  common 
in  all  parts  of  the  United  States  south  of  New  York,  and  grows  as  far  northward  as  the 
southern  boundary  of  Massachusetts.  It  prefers  a  low,  moist,  rich  soil,  in  the  vicinity 
of  water,  and,  though  frequently  found  in  dryer  and  more  elevated  places,  is  most  abun- 
dant and  luxuriant  in  the  flat  ground  on  the  borders  of  rivers  and  ponds.  The  leaves, 
which  should  be  collected  in  August  or  the  beginning  of  September,  are  sometimes 
brought  into  the  market,  compressed  into  oblong  cakes,  like  those  prepared  by  the 
Shakers  from  most  herbaceous  medicinal  plants.  The  leaflets  are  from  an  inch  and  a 
half  to  two  inches  long,  from  one-quarter  to  half  an  inch  in  breadth,  thin,  pliable,  and 
of  a  pale-green  color.  They  have  a  feeble  odor,  and  a  nauseous  taste,  somewhat  analo- 
gous to  that  of  senna.  Water  and  alcohol  extract  their  virtues.  They  were  analyzed 
by  Mr.  Martin,  of  Philadelphia,  and  found  to  contain  a  principle  analogous  io  cathartin, 
albumen,  mucilage,  starch,  chlorophyll,  yellow  coloring  matter,  volatile  oil,  fatty  mat- 
ter, resin,  and  lignin,  besides  salts  of  potassa  and  lime.  {A.  J.  P.,  i.  22.) 

American  senna  is  an  eflScient  and  safe  cathartic,  closely  resembling  the  imported  senna 
in  its  action,  but  less  active ;  and,  to  produce  an  equal  eifect,  must  be  administered  in  a 
dose  at  least  one-third  larger.  Like  senna,  it  is  most  conveniently  given  in  the  form  of 
infusion,  and  should  be  similarly  combined  in  order  to  prevent  its  griping. 

CASTANEA  PUMILA.  Chinquapin.  The  chinquapin  is  a  shrub  or  small  tree, 
which,  in  the  Middle  States,  rarely  much  exceeds  seven  or  eight  feet  in  height,  but,  in 
the  Carolinas,  Georgia,  and  Louisiana,  sometimes  attains  an  elevation  of  thirty  or  forty 
feet,  with  a  diameter  of  trunk  equal  to  twelve  or  fifteen  inches.  The  leaves  are  oblong, 
acute,  mucronately  serrate,  and  distinguished  from  those  of  the  chestnut,  which  belongs 
to  the  same  genus,  by  their  whitish  and  downy  under  surface.  The  barren  flowers  are 
grouped  upon  axillary  peduncles,  three  or  four  inches  long  ;  the  fertile  aments  are  simi- 
larly disposed,  but  less  conspicuous.  The  fruit  is  spherical,  covered  with  short  prickles, 
and  encloses  a  brown  nut,  which  is  sweet  and  edible,  but  diff'ers  from  the  chestnut  in  be- 
ing much  smaller,  and  convex  on  both  sides.  The  tree  extends  from  the  banks  of  the 
Delaware  southward  to  the  Gulf  of  Mexico,  and  south-westward  to  the  Mississippi.  It 
is  most  abundant  in  the  southern  portions  of  this  tract  of  country.  The  bark  is  the  part 
used.     It  is  astringent  and  toijic,  and  has  been  employed  in  the  cure  of  intermittents. 
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CATALPA  BIGXOXIOIDES.  ( Walt.)  Bignonia  Caialpa.  Linn.  Catalpa-tree,  or 
Caiatcba-iree.  This  is  a  beautiful  indigenous  flowering  tree,  the  seeds  of  which  have 
been  employed  in  asthma.  Mr.  Eugene  O.  Rau  obtained  from  them  a  bitter  crystalline 
principle.  (.^1.  J.  P.,  xlii.  204.)  M.  Automarchi  recommends  a  decoction,  made  by  boil- 
ing twelve  ounces  of  water  with  three  or  four  ounces  of  the  seeds  down  to  six  ounces, 
the  whole  to  be  given  mornihg  and  night ;  but,  if  there  be  any  foundation  for  the  preva- 
lent opinion  as  to  the  poisonous  character  of  the  tree,  this  might  be  a  hazardous  dose; 
and  it  would  be  advisable  to  begin  with  much  smaller  doses,  and  to  increase  until  the 
effects  of  the  medicine  on  the  system  are  ascertained. 

CATARIA.  Nepeia  Cataria.  Catnep  or  Catmint  (Ckztaire,  Fr  ;  Katzenmunze,  G.;  Cat- 
tarn,  It.;  Gatera,  Sp.)  is  a  perennial  labiate  plant,  with  a  quadrangular,  branching,  some- 
what hoary  stem,  from  one  to  three  feet  high,  and  furnished  with  opposite,  petiolate, 
cordate,  dentate,  pubescent  leaves,  which  are  green  above  and  whitish  on  their  under 
surface.  The  flowers  are  whitish  or  slightly  purple,  are  arranged  in  whorled  spikes, 
and  appear  in  July  and  August.  The  plant  is  abundant  in  the  United  States,  but  is 
supposed  to  have  been  introduced  from  Europe.  The  whole  herb  is  used  :  it  has  a  strong, 
peculiar,  rather  disagreeable  odor,  and  a  pungent,  aromatic,  bitterish,  camphorous  taste. 
The  active  constituents  are  volatile  oil,  and  fannin  of  the  kind  which  produces  a  greenish 
color  with  the  salts  of  iron.  In  its  operation  upon  the  system,  catnep  is  tonic  and  ex- 
citant, bearing  considerable  resemblance  to  the  mints.  It  has  had  the  reputation  also  of 
being  antispasmodic  and  emmenagogue.  Cats  are  said  to  be  very  fond  of  it,  and  it  has 
been  asserted  to  act  as  an  aphrodisiac  in  these  animals.  It  is  employed  as  a  domestic 
remedy,  in  the  form  of  infusion,  in  amenorrhoea,  chlorosis,  hysteria,  the  flatulent  colic  of 
infants,  etc.,  but  is  little  known  in  regular  practice.  Two  drachms  of  the  dried  leaves  or 
herb  may  be  given  as  a  dose  in  infusion. 

CEAXOTHUS  AMERICANUS.  New  Jersey  Tea.  Red-root.  A  small  indigenous 
shrub,  growing  throughout  the  United  States.  The  root  is  astringent,  and  imparts  a 
red  color  to  water.  H.  K.  Bowman  found  in  it  9-21  per  cent,  of  tannin.  {A.  J.  P., 
1869,  19-5.)  It  is  said  to  be  useful  in  syphilitic  complaints,  in  which  it  is  given  in  the 
form  of  decoction.  Schoepf  states  that  it  is  purgative.  The  leaves  were  used  during 
the  Revolutionary  War  as  a  substitute  for  tea.  Dr.  Hubbard  recommends  a  strong  infu- 
sion of  the  dried  leaves  and  seeds,  as  a  local  application  in  aphthous  affections  of  the 
mouth  and  fauces,  and  the  sore  throat  of  scarlatina,  and  as  an  internal  remedy  in  dysen- 
tery. (Boston  Med.  and  Surg.  Journal,  Sept.  3  J,  183.5.) 

CEDRON.  The  seeds  of  a  tree  growing  in  New  Granada  and  Central  America,  and 
described  by  M.  Planchon  under  the  name  of  Simaba  Cedron  in  the  London  Journ.  of 
Botany  (v.  .5*56),  from  specimens  sent  by  Mr.  Wm.  Purdie,  curator  of  the  Botanical 
Garden  at  Trinidad,  to  Sir  Wm.  J.  Hooker.  Mr.  Purdie  had  received  the  first  intima- 
tion of  the  value  of  this  medicine  from  Dr.  Cespedes,  a  physician  of  Bogota.  The  first 
account  of  it,  however,  which  reached  Europe  appears  to  have  been  that  of  Dr.  Luigi 
Rotellini,  a  physician  of  St.  Domingo,  who  had  previously  resided  in  New  Granada. 
It  was  published  in  an  Italian  journal  so  early  as  the  j-ear  1846.  In  France  it  was 
known  through  M.  Jamord,  who  received  his  information  from  M.  Herran.  The  fullest 
account  that  we  have  seen  of  the  plant  and  its  product  is  from  the  pen  of  Sir  Wm.  J. 
Hooker.  (P.  J.  Tr.,  Jan.  18.51,  x.  344.) 

Simaba  Cedron  belongs  to  the  natural  family  of  Simarubaceae.  It  is  a  small  tree,  with 
an  erect  stem  not  exceeding  six  inches  in  diameter,  branching  at  top  in  an  umbellate 
form,  with  large,  glabrous,  pinnate  leaves,  and  pale-brown  flowers,  in  long,  branching 
racemes.  The  fruit  is  a  large,  solitary  drupe,  containing  a  single  seed.  The  whole  plant 
appears  to  be  impregnated  with  a  bitter  principle,  but  it  is  the  seed  only  that  is  used.  A 
specimen  of  the  dried  fruit,  sent  to  Dr.  G.  B.  Wood  from  Cartago,  in  Costa  Rica, 
by  Dr.  Guier,  formerly  of  Philadelphia,  was  light,  of  a  yellowish-ash  color,  flattish- 
ovate,  with  one  edge  convex  and  the  other  nearly  straight,  the  convex  outline  terminat- 
ing at  each  end  in  an  obtuse  point,  of  which  that  at  the  apex  was  most  prominent.  It  was 
about  two  inches  long,  and  sixteen  lines  in  its  greatest  breadth.  Within,  the  seed  was 
loose  and  movable.  The  seed  itself  was  about  an  inch  and  a  half  long,  ten  lines  broad, 
and  half  an  inch  thick.  It  was  convex  on  one  side,  flat  or  slightly  concave  on  the  other, 
and  presented  an  oval  scar  near  one  extremity  of  the  flat  surface.  It  was  hard  and  com- 
pact, but  was  readily  cut  with  a  knife.  Cedron  seed  is  inodorous,  but  of  a  pure 
and  intensely  bitter  taste,  not  unlike  that  of  quassia.  It  yields  its  virtues  to  water  and 
alcohol.  M.  Lowry  obtained  from  it  a  crystalline  substance,  intensely  bitter,  freely 
soluble  in  boiling  water,  and  neutral  to  test  paper,  which  he  supposes  to  be  the  active 
principle,  and  named  cedrin.  He  first  exhausted  the  cedron  with  ether,  then  treated  it 
with  alcohol,  and  crystallized  from  the  tincture.   {Journ.  de  Phartn.,  xix.  33.5.) 

This  medicine  has  long  had  great  reputation  in  New  Granada  and  Central  America, 
as  a  remedy  for  the  bite  of  serpents,  being  mentioned  in  the  History  of  the  Buccaneers, 
published  in  1699,  as  useful  for  this  purpose  ;  and  such  continues  to  be  the  confidence  of 
the  natives  in  its  virtues,  that  they  have  no  fears  of  the  poisonous  bite  of  these  reptiles, 
if  provided  with  the  antidote.  It  is  also  highly  esteem^  for  the  prevention  of  hydro- 
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phobia,  and  in  the  treatment  of  intermittent  fever,  spasm  of  the  stomach  and  bowels, 
and  dyspeptic  affections.  Dr.  Guier  informed  us  that  he  had  seen  it  once  apparently 
successful  in  curing  the  bite  of  a  poisonous  serpent,  and  had  used  it  effectually  in  cholera 
morbus,  colic,  and  neuralgia  of  the  face.  In  the  hands  of  Dr.  J.  B.  Thompson,  of  Lon- 
don, it  has  proved  useful  in  gout.  (Med.  Times  and  Gaz.,  April,  1852.)  Dr.  S.  S.  Purple, 
of  New  York,  has  found  it  promptly  effectual  in  a  number  of  cases  of  intermittent  fever, 
and  believes  it  to  possess  valuable  antiperiodic  properties.  {N.  Y.  Journ.  of  Med.,  N.  S., 
xiii.  173.)  To  us  the  medicine  appears  to  be  closely  analogous  to  quassia,  with  which  it 
is  botanically  allied.  The  dose  used  in  Central  America  is  one  or  two  grains.  M.  Herran 
states  that  he  had  employed  the  remedy  in  eight  cases  of  poisoning,  and  that  his  mode 
of  using  it  was  to  administer  five  or  six  grains  with  a  spoonful  of  brandy,  and  to  dress 
the  bite  with  the  tincture.  He  had  rarely  occasion  to  repeat  the  dose  to  effect  a  cure. 
Dr.  Rotellini  says  that  it  is  poisonous  in  overdoses,  and  has  occasioned  death  in  the  quan- 
tity of  twenty-five  or  thirty  grains.  A  vinegar  has  been  prepared  in  London  by  macer-i 
ating  for  seven  days  two  scruples  of  the  cedron  in  an  ounce  of  distilled  vinegar.  The 
dose  is  from  twenty  minims  to  a  fluidrachm.  {P.  J.  Tr.,  xii.  (53.)  From  the  state- 
ments of  Dr.  Purple,  it  appears  that  the  dbses  above  given  are  too  small,  and  that  from 
any  ordinary  quantity  no  fear  of  injurious  consequences  need  be  entertained.  He  gave 
from  ten  to  thirty  grains  every  four  hours,  a'nd  found  that  though,  in  very  large  doses, 
it  may  produce  griping  and  diarrhoea,  these  effects  are  easily  controlled. 

CELASTRUS  SCANDENS.  Climbing  Sfcrf-tree.  The  bark  of  this  climbing  in- 
digenous shrub  is  said  to  be  emetic,  diaphoretic,  and  narcotic.  It  has  been  used  in  chronic 
affections  of  the  liver  and  secondary  syphilis.  Various  foreign  spepies  of  Celastrus  have 
been  employed  in  medicine,  though  with  little  reputation. 

CENTAUREA  BENEDICTA.  Blessed  Thistle.  Carduus  Benedictus.  Cnieiis  bene- 
dictus.  (De  Cand.)  This  is  an  annual  herbaceous  plant,  the  stem  of  which  is  about  two 
feet  high,  branching  towards  the  top,  and  furnished  with  long,  elliptical,  rough  leaves, 
irregularly  toothed,  barbed  with  sharp  points  at  their  edges,  of  a  bright  green  color  on 
their  upper  surface,  and  whitish  on  the  under.  The  lower  leaves  are  deeply  sinuated, 
and  stand  on  footstalks ;  the  upper  are  sessile,  and  in  some  measure  decurVent.  The 
flowers  are  yellow,  and  surrounded  by  an  involucre  of  ten  leaves,  of  which  the  five  ex- 
terior are  largest.  The  calyx  is  oval,  woolly,  and  composed  of  several  imbricated  scales, 
terminated  by  rigid,  pinnate,  spinous  points.  The  plant  is  a  native  of  the  south  of 
Europe,  and  is  cultivated  in  gardens  in  other  parts  of  the  world.  It  has  become  natu- 
ralized in  the  United  States.  The  period  of  flowering  is  June,  when  its  medicinal  vir- 
tues are  in  greatest  perfection.  The  leaves  were  the  oflHcinal  portion.  They  should  be 
gathered  when  the  plant  is  in  flower,  quickly  dried,  and  kept  in  a  dry  place!^  The  herb 
has  a  feeble,  unpleasant  odor,  and  an  intensely  bitter  taste,  more  disagreeable  in  the 
fresh  than  in  the  dried  plant.  Water  and  alcohol  extract  its  virtues.  The  infusion  with 
cold  water  is  a  grateful  bitter;  the  decoction  is  nauseous,  and  offensive  to  the  stomach. 
The  bitterness  remains  in  the  extract.  The  active  constituents  are  volatile  oil,  and  a 
peculiar  principle  for  which  the  name  of  C7ucin  has  been  proposed.  This  is  crystallizable, 
inodorous,  very  bitter,  neutral,  scarcely  soluble  in  cold  water,  more  soluble  in  boiling 
Avater,  and  soluble  in  all  proportions  in  alcohol.  Its  formula  is  C^jH^gOj^,  and  it  is  anal- 
ogous to  salicin  in  composition.  In  the  dose  of  4  or  5  grains,  it  is  said  often  to  vomit, 
and  in  that  of  8  grains,  to  be  useful  in  intermittent  fevers.  {A7in.  de  Therop.,  1843,  p. 
206.)  The  drug  may  be  so  administered  as  to  prove  tonic,  diaphoretic,  or  emetic.  The 
cold  infusion,  made  with  half  an  ounce  of  the  leaves  to  a  pint  of  water,  has  been  em- 
ployed as  a  mild  tonic  in  debility  of  the  stomach.  A  stronger  infusion,  taken  warm 
while  the  patient  is  confined  to  bed,  produces  copious  perspiration.  A  still  stronger  infu- 
sion or  decoction,  taken  in  large  draughts,  provokes  vomiting,  and  has  been  used  to  assist 
the  operation  of  emetics.  The  herb,  however,  is  at  present  little  employed.  The  dose  of 
the  powder  as  a  tonic  is  from  a  scruple  to  a  drachm,  that  of  the  infusion  two  fluidouncos. 

Carduus  or  Cnicus  marianus  was  of  old  used  for  the  same  purpose  as  the  C.  betiedic- 
tus.  Rademacher  is  stated  to  have  found  a  decoction  of  the  seeds  of  great  use  in  hem- 
orrhages, particularly  when  connected  with  diseased  liver  or  spleen.  Dr.  Lobach  con- 
siders no  other  remedj^  so  efficacious  in  uterine  hemorrhage  and  mela>na.  He  has  also 
found  it  useful  in  amenorrhcea  when  connected  with  derangement  of  the  portal  circula- 
tion. He  gives  the  decoction  (two  ounces  to  the  pint  of  water)  in  doses  of  a  tablespoonful 
every  hour.  (See  Am,.  Journ.  of  Med.  Sci.,  April,  1859,  p.  537.) 

CENTAURY.  Com.m,on  European  Centaury.  Centaurium.  This  long-used  remedy, 
which  held  a  place  in  the  Edinburgh  Pharmacopoeia  even  to  its  latest  edition,  has  been 
omitted  in  the  British  Pharmacopoeia.  It  consists  of  the  herb,  and  more  especially  of 
the  flowering  heads,  of  Erythrcea  Centauriton  (Persoon),  Chironia  Ceniauriuin  (Willd. 
Sp.  Playit.  i.  1068).  It  is  a  small,  annual  herbaceous  plant  which  grows  wild  in  most 
parts  of  Europe.  It  rises  about  a  foot  in  height,  with  a  branching  stem,  which  divides 
above  into  a  dichotomous  panicle,  and  bears  opposite,  sessile,  ovate-lanceolate,  smooth, 
and  obtusely  pointed  leaves.  The  flowers  are  of  a  rose  color,  sessile  in  the  axils  of  the 
eiems,  with  their  calyx  about  half  as  long  as  the  tube  of  the  corolla. 
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The  herb,  though  without  odor,  has  a  strong  bitter  taste,  which  it  imparts  to  water 
and  alcohol.  The  flowering  summits  are  the  oflBcinal  part.  We  have  seen  no  satisfac- 
torv  analysis  of  this  plant.  The  fresh  herb  yields  by  distillation  an  odorous  watery 
prcMluct,  of  sharp  taste  {Geiger,  ii.  482),  in  which  M.  Mehu,  a  French  pharmaceutist,  has 
detected  valerianic  acid.  The  same  chemist  claims  to  have  discovered  a  peculiar  colorless 
crvstallizable,  non-nitrogenous  substance,  which  he  names  erythrocentaurin  (Cj^H^Og). 
He  obtained  it  by  exhausting  the  tops  with  water,  evaporating  a  portion  of  the  water, 
allowing  the  residue  to  stand,  separating  the  precipitated  matter  or  apotheme,  adding 
alcohol  to  the  remaining  liquid,  which  now  deposited  a  bitter  substance,  and,  after  the 
separation  of  this  by  deciintation,  evaporating  the  liquid  to  the  consistence  of  syrup,  and 
treatinii  the  residue  with  ether.  The  ethereal  solution,  upon  evaporation,  yielded  the 
erythrticentaurin  in  crystals.  These  are  needle-shaped,  soluble  in  the  ordinary  men- 
strua, and  possessed  of'  the  remarkable  property  of  being  strongly  reddened  by  exposure 
to  solar  light,  and  reacquiring  their  colorless  character  upon  being  again  dissolved  and 
crvstallized.  The  bitter  substance  before  mentioned  may  be  separated  by  menstrua  into 
two  portions,  one  soft  and  the  other  dry,  th«  former  of  which  it  is  that  gives  its  strong 
smell  to  the  distilled  water.  J.  F.  Huneker  believes  that  erythrocentaurin  exists  also  in 
American  centaury.  (^&q  Sabbaiia.)  Besides  these  principles,  M.  Mehu  found  also  in 
centaury  a  wax-like  subsinnce,  and  saline  matter.    (Jviirn.  de  Pharm.,  xliii.  38.) 

Medical  Properties  and  Uses.  The  common  centaury  of  Europe  has  tonic  properties 
verv  closely  resembling  those  of  gentian,  with  which  it  is  associated  in  the  same  natural 
faniih".  It  is  employed  on  the  other  side  of  the  Atlantic  in  dyspeptic  complaints,  and 
formerly  had  considerable  reputation  in  the  treatment  of  fever.  It  was  one  of  the  ingre- 
dients of  the  Portland  powder.  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm. 
Another  species  of  Erythriea  (E.  Ckilensis)  possesses  similar  properties,  and  is  employed 
to  a  considerable  extent  in  Chili  as  a  mild  tonic.  For  details  see  Journal  de  Pharmacie 
(3e  ser.,  xxv.  434).  E.  acaulis,  which  grows  in  great  abundance  in  the  territory  of 
French  Algiers,  bordering  on  the  Sahara,  yields  a  root,  which,  under  the  name  of 
rejagnou,  is  much  employed  by  the  natives  for  dyeing  jellow.  (Ibid.,  4e  ser.,  v.  87.) 

CEPHALANTHUS  bcCIDENTALIS.  BuUon-bush.  {Grafs  3fanMrt^  p.  172.)  A 
common  indigenous  shrub  which  grows  in  moist  places,  as  along  streams  or  on  the  bor- 
ders of  swamps.  Its  bark  is  bitter,  is  said  to  be  laxative  as  well  as  tonic,  and  has  been 
given  in  periodical  fevers,  in  decoction  or  infusion.  Mr.  E.  M.  Hattan  found  in  it  a 
crystallizible  fluorescent  acid,  a  bitter  uncrystallizable  principle,  a  principle  resembling 
saponin,  tannin,  two  resins,  fatty  matter,  gum,  glucose,  and  starch.  [A.  J.  P.,  xlvi.  314.) 

CERESIN.  Under  this  name  there  has  been  introduced  into  commerce,  as  a  substitute 
for  wax,  a  substance  which  closely  resembles  white  wax,  but  which,  according  to  Prof. 
Jos.  P.  Remington,  is  a  mixture  of  paraffins.  (See  A.  J.  P.,  xlv.  11.)  It  is  made  in 
Vienna  from  Galician  ozokerite,  by  treatment  with  sulphuric  acid  and  filtration  through 
bone-black  or  the  black  residue  from  yellow  prussiate  of  potash  works.     (See  Parana.) 

CHELIDOXIUM  MA.JUS.  Celandine.  A  perennial  herbaceous  plant,  growing  wild 
in  this  country,  about  old  houses  and  in  rocky  places  ;  supposed  to  have  been  introduced 
from  Europe,  where  it  is  indigenous.  It  is  one  or  two  feet  high,  bears  pinnate  leaves 
and  small  peduncled  umbels  of  yellow  flowers,  and,  when  wounded,  emits  a  yellow, 
opaque  juice.  The  whole  plant  is  used.  It  has  a  faint  unpleasant  odor,  and  a  bitter, 
acrid,  durable  taste,  which  is  stronger  in  the  roots  than  in  the  leaves.  The  odor  is 
nearly  lost  by  drying,  but  the  taste  remains.  The  yellow  juice  is  bitterand  exceedinjrly 
acrid,  and  when  applied  to  the  skin  produces  inflammation  and  even  vchication.  The 
plant,  analyzed  by  MM.  Chevallier  and  Lassaigne,  afibrded  a  bitter  resinous  substance 
of  a  deep  yellow  color;  a  kind  of  gum  resin  of  an  orange-yellow  color,  and  bitter, 
nauseous  taste;  mucilage;  albumen  ;  and  various  saline  substances,  besides  free  malic 
acid  and  silica.  Dr.  Probst,  of  Heidelberg,  afterwards  found  in  it  a  peculiar  acid  d^- 
nominatedchelidonicacid;  two  alkaline  principles,  one  of  which  forms  neutral  salts  with 
the  acids,  and  is  called  chelerythrine  (chelerythria)  in  consequence  of  the  intense  redness 
of  its  salts,  the  other  unites  with  but  does  not  neutralize  the  acids,  and  is  named  cheUdonine 
(chelidonia)  ;  and  lastly  a  neutral  crvstallizable,  bitter  principle,  which  from  its  yellow 
color  he  calls  chelidoxanthin.  Chelerythrine  appears  to  be  an  acrid  narcotic  poison. 
[Annal.  der  Pharm.,  xxix.  113.)  It  has  been  shown  by  Dr.  James  Schiels,  of  St.  Louis, 
to  be  identical  with  sanguinarine,  and  may  be  prepared  in  the  same  manner.  (See  Son- 
guinarin,  Part  I.)  Zwenger  has  lately  isolated  another  acid,  which  he  names  chelido- 
ninic  acid,  althouirh  both  Walz  and  Kraut  consider  it  to  be  only  succinic  acid.  (See  a 
paper  by  Prof.  J.  M.  :Nraisch,  in  A.  J.  P.,  1861,  p.  7.) 

Celandine  is  an  acrid  purgative,  possessed  also  of  diuretic,  and  perhaps  diaphoretic 
and  expectorant  properties.  In  overdoses  it  produces  unpleasant  effects,  and  is  by  some 
considered  poisonous.  By  the  ancients  it  was  much  esteemed  as  a  remedy  in  jaundice; 
and  it  has  been  found  useful  in  the  same  complaint  by  some  modern  phA'sicians.  It  was 
the  chief  ingredient  of  the  old  decoctum  ad  ictericos  of  the  Edinburgh  Pharmacopoeia. 
It  bus  been  given  also  in  other  complaints,  especially  those  of  a  scrofulous  character, 
afllecting  the  mesenteric  and  lymphatic  glands,  the  skin,  and  the  eyes.     It  is  used  in 


1604  Chelone  Glabra. — Chinoline.  paet  ii. 

Indiana  and  other  parts  of  the  West  as  a  remedy  in  phthisis  by  macerating  for  one  week 
three  ounces  of  the  bruised  fresh  root  in  one  pint  of  whisky,  and  taking  a  teaspoonful 
of  the  tincture  three  times  daily.  (C.  O.  Thiebaud,  A.  J.  P.',  1881,  p.  624.)  The  yellow 
juice  is  often  applied  to  corns  and  warts,  which  it  destroys  by  stimulating  them  beyond 
their  vital  powers,  and  is  said  to  be  very  useful  in  eczema,  urticaria,  and  other  itching 
eruptions.  The  fresh  herb  is  also  applied  locally  about  the  pelvis,  with  asserted  benefit, 
in  amenorrhosa,  and  is  much  used  in  the  south  of  Europe  as  a  vulnerary.  The  dose  of  the 
dried  root  or  herb  is  from  thirty  grains  to  a  drachm,  that  of  the  fresh  root  one  or  two 
drachms,  and  the  same  quantity  maj'  be  given  in  infusion.  The  watery  extract  and 
expressed  juice  have  also  been  employed.  The  dose  of  the  former  is  from  five  to  ten 
grains,  of  the  latter  from  ten  to  twenty  drops,  to  be  gradually  increased. 

CHELONE  GLABKA.  Snake-head.  Turtle-head.  The  leaves  of  this  very  common 
indigenous,  perennial,  herbaceous  plant  have  a  bitter  taste,  and  are  said  to  be  tonic  and 
aperient,  with  a  supposed  peculiar  action  on  the  liver.  The  decoction  (two  ounces  of  the 
fresh  herb  to  the  pint)  may  be  given  in  the  dose  of  one  or  two  fluidounces. 

CHELTENHAM  SALT,  AKTIFICIAL.  Several  artificial  mixtures  have  been 
prepared  as  exact  imitations  of  the  ingredients  in  the  chalybeate  Cheltenham  water. 
One  frequently  used  is  equal  parts  of  sulphate  of  magnesia,  sulphate  of  soda,  and  com- 
mon salt. 

Eobert  Alsop's  artificial  mixture  is  in  the  form  of  a  powder,  nearly  white,  possessing 
a  saline  and  slightly  ferruginous  taste.  It  forms  a  good  combination,  in  which  the 
aperient  property  of  the  salts  present  is  combined  with  the  tonic  virtue  of  the  iron.  It 
is  considered  to  be  useful  in  glandular  obstructions,  especially  of  the  liver,  and  in  scrof- 
uleus  affections,  attended  with  feeble  digestion,  sluggish  bowels,  and  pallidness  of  skin. 
It  is  employed,  also,  with  advantage  in  sick-headache,  habitual  costiveness,  and  hemor- 
rhoids. The  dose  is  a  teaspoonful,  quickly  dissolved  by  brisk  stirring  in  half  a  pint  of 
cold  water,  and  swallowed  immediately,  before  the  iron  has  time  to  separate  in  an  in- 
soluble state.  This  quantity  may  be  taken  in  the  morning,  fasting,  and  repeated  once  or 
twice  after  an  interval  of  twenty  minutes,  or  in  the  course  of  the  day.  To  obtain  its 
full  tonic  and  alterative  effects,  it  should  be  persevered  with  for  a  month  or  six  weeks. 

CHINOLINE.  Quinoline.  Leucoline.  (CjH^N.)  This  is  an  artificial  alkaloid  prepared 
by  the  destructive  distillation  of  quinine  or  cinchonine  with  potassium  hydrate,  and  also 
synthetically  by  Koenig's  process.  In  1839  Runge  obtained  a  base  from  coal  tar  which  he 
called  leucol.  Gerhardt  in  1842  obtained  a  product,  called  qninoUne,  by  distilling  qui- 
nine and  other  bases  with  potash.  Hofmann  believed  that  leucol  and  quinoline  were 
identical,  but  Greville  "Williams  subsequently  pointed  out  some  differences  between 
them,  and  proved  that  the  quinoline  was  not  pure.  Two  kinds  of  chinoline  may  be 
found  in  the  market,  one  made  from  coal  tar,  and  the  other  from  cinchonine.  Chino- 
line from  cinchonine  gives  with  bichromate  of  potassium  a  yellow  crystalline  precipi- 
tate, and  with  iodide  of  amyl  and  potassium  hydrate  a  blue  color  (cyanine) ;  whilst 
chinoline  from  coal  tar  gives  neither  of  these  reactions.  The  German  chinoline.  which 
is  that  usually  sold,  differs  considerably  in  its  properties  as  sent  out  by  different  manu- 
facturers. Chinoline  is  a  colorless,  strongly  refractive  oily  liquid,  having  a  .specific 
gravity  of  1081  at  10°  C.  (50°  F.)  (Hofmann),  boiling  at  238°  C.  (460.4°  E.)  without  de- 
composition ;  the  oily  stain  left  on  bibulous  paper  disappearing  readih'  on  exposure.  Its 
odor  is  aromatic,  resembling  that  of  oil  of  bitter  almond.  It  is  sparinglj'  soluble  in  cold 
water,  more  so  in  hot  water,  soluble  in  alcohol,  and  mixes  in  all  proportions  with  ether, 
bisulphide  of  carbon,  methylic  alcohol,  etc.  It  also  dissolves  camphor  and  resin.  It 
gradually  turns  reddish  brown  in  color  on  exposure  to  the  air.  It  forms  readily  crystal- 
lizable  salts  with  acids,  the  tartrate  now  being  a  commercial  article ;  these  salts  are  decom- 
posed by  contact  with  fixed  alkalies  and  the  peculiar  odor  of  chinoline  developed.  Ekin 
[P.  J.  Tr.^  Feb.  11,  1882)  found  a  sample  of  commercial  German  chinoline  to  consist 
largely  of  a  mixture  of  anilin  and  nitrobenzol,  although  labelled  pure.  Tartrate  of 
chinoline  is  in  the  form  of  a  white,  micaceous  crystalline  powder,  having  a  peculiar  pun- 
gent odor  and  a  rather  sharp  though  not  unpleasant  taste.  (See  A.  J.  P.,  1881,  p.  623  ; 
N.  i?.,  1881,  p.  364.) 

Chinoline  was  first  brought  forward  as  a  substitute  for  quinine  by  Dr.  Julius  Donath, 
of  Hungary,  who,  as  the  result  of  numerous  experiments  {Ber.  Deutsch.  Chem.  GeselL, 
xiv.),  arrived  at  the  conclusion  that  when  absorbed  by  the  blood-vessels  it  lowers  the 
temperature  very  noticeably.  In  0-2  per  cent,  solution  it  delays  the  decomposition  of 
easily  decomposed  substances  (urine,  glue,  etc.),  the  formation  of  bacteria  in  prepared 
nitrogenous  solutions,  and  also  the  fermentation  and  coagulation  of  milk.  It  is  a 
stronger  antiseptic  than  sodium  salicylate,  carbolic  acid,  quinine,  boracic  acid,  blue 
vitriol,  or  alcohol.  In  0-4  per  cent,  solution  it  arrests  the  putrefaction  of  blood,  and 
the  curdling  of  milk.  By  a  1  per  cent,  solution  the  coagulability  of  the  blood  was 
completely  destroyed.  Chinoline  corresponds  with  quinine  in  preventing  the  coagula- 
tion of  egg  albumen  except  at  abnormally  high  temperatures.  It  acts  as  a  poison  to 
the  yoastcells  and  prevents  their  formation,  in  which  point  it  also  resembles  quinine. 
Drs.  Donath,  Loewy,  Jakowsicy,  and  other  continental  physicians,  have  used  the  remedy 
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in  intermittent  fevers  with  asserted  excellent  results.  They  give  the  tartrate  in  doses  «f 
15-34  grains  (1  Gm.),  administered  either  in  wafers  or  in  solution,  in  distilled  water  and 
some  pleasantly  flavored  syrup,  with  a  little  cherry-laurel  water,  following  the  same 
rules  as  govern  the  use  of  quinine.  The  tendency  tj  disagree  with  the  stomach  can  be 
obviated,  in  a  measure,  by  giving  a  teaspoonful  of  lemon-juice  or  small  pieces  of  ice  at 
the  time  of  administering  the  dose.  In  this  country,  so  far  as  we  are  aware,  no  exten- 
sive trials  of  the  drug  have  yet  been  made  (1881) ;  in  the  Jewish  Hospital  in  this  city 
its  virtues  were  tested  as  an  antiperiodic  with  entirely  unfavorable  results. 

CHIOXANTHUS  VIRGINICA.  Fringe  Tree.  In  the  bark  of  this  indigenous  plant 
Mr.  R.  S.  Justice  has  found  saponin.  {A.  J.  P.,  xlvii.  195.) 

CHLORAL  BUTYLICUM:.  Butyl-chloral  Hydrate  {Croton-chloral).  (C.HjCl,0, 
HjO.)  Under  the  name  of  Croton-chloral  hydrate  this  preparation  was  introduced  to 
the  profession  as  a  remedy  in  certain  cases  of  neuralgia  by  Dr.  Liebreich  in  1870;  the 
credit  of  the  discovery  ofthe  new  chloral  was  due  to  Kramer  and  Pinner,  of  Berlin, 
who  found  it  during  the  course  of  an  investigation  having  for  its  object  the  introduc- 
tion of  any  useful  substances  which  might  be  brought  to  light  through  the  examination 
of  the  accumulated  by-products  of  the  chloral  factory  of  Schering.  It  was  named  cro- 
ton-chloral hydrate,  because  it  was  believed  to  bear  a  relationship  to  crotonic  acid,  the 
peculiar  acid  of  croton  oil ;  this  was  subsequently  disproved  by  Pinner,  who  showed  that 
it  belonged  to  the  butyl  series.  {Deuts.  Chem.  Ges.  Ber.,  vii.  1321,  1561.)  It  is  made  by 
passing  dry  chlorine  through  aldehyd  cooled  to  — 10^  C.  (14°  F.),  in  an  apparatus  similar 
to  that  used  in  making  chloral.  Fractional  distillatio  n  is  resorted  to,  and  the  product  boil- 
ing between  163=  C.  (325-4°F.)  and  165=0.  (329=  F.)  is  reserved;  this  is  butyl-chloral, 
a  colorless  oily  liquid.  The  necessary  amount  of  water  is  added,  and  butyl-chloral  hy- 
drate is  obtained  in  the  form  of  crystalline,  micaceous  scales,  possessing  a  pungent  odor, 
sparingly  soluble  in  water,  freely  soluble  in  alcohol,  hot  water,  and  glycerin,  but  insol- 
uble, or  nearly  so,  in  chloroform,  a  property  which  may  be  employed  to  separate  it  from 
ordinary  chloral  hydrate.  When  treated  with  caustic  alkalies  it  is  converted  into  formic 
acid,  potassium  chloride,  and  allylene  dichlorid,e,  CjHjCl,.  (See  Lancet,  Jan.  31,  1874.) 

Prof.  Liebreich  found  that  a  drachm  of  croton-chloral  will  cause  in  man  deep  sleep 
and  anaesthesia,  and  claimed  that  it  is  especially  valuable  on  account  of  a  peculiar  para- 
lyzing action  upon  the  trigeminal  nerve  in  all  cephalic  neuralgias,  and  is  peculiarly 
safe  in  having  no  depressing  power  over  the  heart.  These  statements  have,  however, 
not  been  borne  out  by  subsequent  investigators.  Careful  studies  by  I.  Y.  Mering  have 
shown  that  in  dogs,  cats,  and  rabbits  the  blood-pressure  is  reduced  temporarily  by  small 
doses,  permanently  by  larger  ones,  and  that  intravenous  injections  of  sufficient  quantity 
and  concentration  are  followed  by  immediate  arrest  of  the  heart.  Altogether,  the  symp- 
toms caused  bj*  croton-chloral  seemed  to  be  parallel  with  those  induced  by  chloral  hy- 
drate. Further  clinical  and  experimental  studies  of  it  should,  however,  be  made.  It 
is  usually  administered  in  doses  of  from  five  to  twenty  grains,  in  syrup.  The  safest 
plan  is  to  give  five  grains  every  half-hour  until  thirty  grains  have  been  taken  or  relief 
is  afforded.  Liebreich  uses  it  according  to  the  following  formula:  butyl-chloral  hydrate 
5  parts  ;  glycerin  20  parts;  distilled  water  130  parts.  Dose,  half  an  ounce,  followed  in 
five  minutes  by  a  second,  ten  minutes  later  by  a  third,  unless  relief  is  afforded. 

CHLORIDE  OF  ALUMINIUM.  This  substance,  which  has  been  proposed,  and  to 
some  extent  used,  in  England  as  a  disinfectant,  may  be  prepared  by  double  decomposi- 
tion between  sulphate  of  aluminium  and  chloride  of  calcium  in  solution  ;  the  resulting 
sulphate  of  calcium  being  separated  by  filtration  and  the  chloride  obtained  in  crystals 
by  evaporation  at  a  very  gentle  heat.  Under  the  name  of  chloralum  and  c/doralum 
powders  various  mixtures  have  been  put  upon  the  market,  all  containing  more  or  less  of 
the  chloride  of  dluminium.  {A.  J.  P.,  xliv.  398.)  They  appear  to  be  feeble  and  uncer- 
tain disinfectants. 

CHLORIDE  OF  BROMINE.  Brominii  Chloridum.  This  chloride  is  prepared  by 
passing  chlorine  gas  through  bromine,  and  condensing  the  vapors  which  form  by  a  freez- 
ing mixture.  It  is  a  reddish-yellow,  very  mobile  and  volatile  liquid,  emitting  dark-yel- 
low fumes,  which  have  a  very  powerful  odor,  and  cause  a  flow  of  tears.  Its  taste  is 
hot  and  unpleasant.  Chloride  of  bromine  is  used  by  Prof.  Landolfi,  of  Naples,  in  the 
treatment  of  malignant  tumors,  internally  and  as  an  ingredient  in  his  caustic. 

CHLORIDE  OF  ETHYL.  Muriatic  Ether,  ^ther  Muriaticus.  This  ether  was  dis- 
covered b\'  Rouelle,  but  first  obtained  in  sufficient  quantities  to  permit  the  examination 
of  its  properties  by  Basse.  It  may  be  procured  by  several  processes,  but  the  following  is 
the  best.  Distil  a  mixture  of  equal  measures  of  concentrated  hydrochloric  acid  and  alco- 
hol, and  receive  the  product,  by  means  of  a  curved  glass  tube,  in  a  tubulated  bottle,  half 
filled  with  water  at  a  temperature  between  21-1°  C.  (70°  F.)  and  26-6°C.  (80°  F.),  and 
connected  by  means  of  a  second  tube  with  another  bottle,  loosely  corked,  and  surrounded 
by  a  mixture  of  common  salt  with  snow  or  pounded  ice.  The  ether,  as  it  enters  the  first 
bottle,  is  mixed  with  alcohol  and  acid,  which  are  retained  by  the  water;  while  the  pure 
ether  passes  forward,  and  is  condensed  in  the  refrigerated  bottle.     It  must  be  kept  in 
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strong  bottles,  well  secured  with  ground  stoppers  covered  with  leather.     Before  bein"- 
opened,  the  bottle  should  be  cooled  to  the  freezing  point.  " 

Chloride  of  ethyl  is  a  colorless  liquid,  having  a  strong,  slightly  saccharine,  alliaceous 
taste,  and  a  penetrating,  ethereal,  alliaceous  smell.  Its  sp.  gr.  at  the  temperature  of 
0°  C.  (32°  F.)  is  0-9214.  It  is  extremely  volatile,  entering  into  ebullition  at  12o°  C. 
(54°  F.),  so  that  in  summer  it  may  be  collected  in  the  gaseous  state,  in  bell-glasses  over 
water.  Its  sp.gr.  in  the  state  of  vapor  is  222.  When  kindled  as  issuing  from  a  fine 
orifice,  it  burns  with  an  emerald-green  flame  without  smoke,  diftusing  a  stron"-  odor  of 
hydrochloric  acid ;  but,  when  set  on  fire  in  quantities,  it  burns  with  a  greenish-yellow, 
smoky  flame.  Water  dissolves  one-fiftieth  of  its  weight  of  this  ether,  and  acquires  a 
sweetish,  ethereal  taste;  and  alcohol  unites  with  it  in  all  proportions.  These  solutions 
are  not  precipitated  by  nitrate  of  silver,  showing  that  the  chlorine  present  is  in  a  pecu- 
liar state  of  combination.  Like  common  ether  and  ethyl  nitrate,  it  dissolves  sulphur 
and  phosphorus,  the  fixed  and  volatile  oils,  and  many  other  substances.  It  consists  of  one 
atom  of  chlorine,  combined  with  the  monatomic  radical  or  group  C^Hj,  ethyl,  and  its 
composition  is  sufl5ciently  shown  by  the  reaction  for  its  production : 
CjHj.OH  -f  HCl  =  CjHs.Cl  -f  H^O. 

Chloride  of  ethyl  is  a  diffusible  stimulant,  but,  C)wing  to  its  extreme  volatility,  cannot 
be  kept  readily.  It  may,  however,  be  preserved  in  a  cool  cellar,  the  temperature  of 
which  does  not  rise  above  7-2°  C.  (45°  F.)  or  10°  C.  (50°  F,),  being  well  secured  in  bottles, 
which  should  be  placed  reversed.  When  used  as  a  medicine,  it  is  generally  mixed  with 
an  equal  bulk  of  alcohol,  forming  what  is  called  a/co/(o/ic  muriatic  ether.  The  dose  is  from 
five  to  thirty  drops,  given  in  sweetened  water,  or  other  convenient  vehicle. 

CHLORIDE  OF  MAGNESIUM.  Magnesii  Chloridum.  (MgCl^.)  When  a  concen- 
trated solution  of  this  salt  is  evaporated  to  dryness,  it  is  partially  decomposed  into  mag- 
nesia and  hydrochloric  acid,  the  latter  being  evolved.  By  a  careful  evaporation,  stop- 
ping it  so  soon  as  the  vapor  begins  to  redden  litmus  paper,  the  chloride  may  be  obtained 
in  the  state  of  a  fused  hydrate,  having  the  composition  MgCl,6H0.  (Casaseca,  Chem. 
Gaz.,  1853,  p.  384),  or,  by  adding  ammonium  chloride  to  the  solution,  the  mixed  chlo- 
rides can  be  evaporated  to  dryness,  an(\  the  sal-ammoniac  volatilized  without  decom- 
posing the  magnesium  chloride.  Dr.  Lebert  finds  this  bitter  and  very  deliquescent  salt 
to  act  mildlv  and  favorably  as  a  purgative,  producing  a  flow  of  bile,  and  an  increase  ot" 
appetite.  On  account  of  its  extreme  deliquescence,  he  recommends  it  in  the  liquid  form, 
prepared  by  dissolving  the  salt  in  its  weight  of  water.  Of  this  solution  he  gives  an 
ounce  suflSciently  diluted  to  an  adult,  and  half  an  ounce  to  a  child  from  10  to  14  years  of 
age.   {A7'ch.  Gen.,  4e  ser. ,  iii.  448.) 

CHLORIDE  OF  MERCURETHYL.  Hg(C,H5)Cl.  This  has  been  proposed  as  a  sub- 
stitute for  corrosive  sublimate,  but  is  not  at  all  likely  to  come  into  use.  For  an  account 
of  it  and  its  method  of  preparation,  see  A.  J.  P.,  xlv.  837. 

CHLORIDE  OF  SILVER.  Argeriti  Chloridum.  (AgCl.)  This  is  readily  prepared 
by  adding  •,  solution  of  common  salt  to  one  of  nitrate  of  silver,  as  long  as  it  produces  a 
precipitate.  As  first  thrown  down,  it  is  a  white,  curdy  substance,  but  it  soon  becomes 
discolored  when  exposed  to  the  light.  It  is  decomposed  by  solutions  of  the  caustic  alka- 
lies, which  convert  it  into  oxide,  but  not  by  their  carbonates.  After  the  formation  of  the 
oxide  in  this  way,  the  addition  of  sugar  reduces  it,  and  revives  the  silver.  (Levol.) 
Chloride  of  silver  has  been  used,  rubbed  on  the  tongue,  in  syphilis,  and  internally  in 
epilepsy,  chronic  dysentery  and  diarrhoea,  and  other  diseases  in  which  nitrate  of  silver 
has  been  given.  The  dose  is  from  one  to  three  grains  or  more,  four  or  five  times  a 
day.  Dr.  Perry  administered  it  at  the  Philadelphia  Hospital,  Blockley,  in  chronic  dys- 
entery, with  the  immediate  eflTect  of  diminishing  the  number  of  stools.  The  crj'stallized 
ammonio-chloride  of  silver  has  been  given  in  syphilitic  affections,  in  the  dose  of  the  four- 
teenth of  a  grain.  It  is  formed  by  saturating  solution  of  ammonia,  by  the  aid  of  heat, 
with  chloride  of  silver,  and  allowing  the  liquid  to  cool  in  a  stoppered  bottle.  It  crystal- 
lizes in  cubes,  and  is  very  liable  to  decomposition. 

CHLORIDE  OF  TIN.  Stannous  Chloride.  (SnCl^.)  This  chloride  has  been  recom- 
mended by  M.  Mallez  as  a  local  application  in  cases  of  gonorrhoea  and  purulent  dis- 
charges from  the  vagina.  He  injects  daily,  in  divided  portions,  a  solution  containing 
half  a  drachm  of  the  salt  in  three  fluidounces  of  distilled  water.  Ho  has  employed  the 
same  solution  with  complete  success  in  a  case  of  obstinate  purulent  otitis.  {Ann.  de 
Thcrap.,  1868,  p.  175.) 

CHLORINATED  ANESTHETIC  COMPOUNDS.  Bichloride  of  Ethylene.  Ethene 
Diehloride.  Dutch  Liquid.  (CoH^Clj.)  By  the  mutual  action  of  chlorine  and  olefiant  gas, 
an  oily  liquid  is  obtained,  discovered  by  four  associated  Dutch  chemists,  and  called 
Dutch  liquid.  The  Dutch  liquid  has  been  tried  as  an  ansesthetic  by  Prof.  Simpson  and 
Mr.  Nunnely.  Prof.  Simpson  was  not  satisfied  with  its  effects  ;  but  Mr.  Nunnely,  hav- 
ing administered  it  frequently  in  practice,  found  it  perfectly  agreeable  in  every  respect. 
Its  use,  he  alleges,  is  not  attended  by  the  troublesome  excitement  produced  by  ether,  or 
by  the  tendency  to  collapse  caused  by  chloroform.   Two  forms  of  the  Dutch  liquid  have 


PAUT  II.  Cidorinated  Ansesthetic  Compounds.  1607 

been  experimented  with  by  Dr.  Aran,  of  Paris;  and  one  of  them  furnished  very  satis- 
factory clinical  results.  The  liquid  which  gave  the  favorable  results  has  been  ascertained 
by  Mi'alhe  and  Flourens  to  be  the  monochlorinated  Dutch  liquid  (monochlor-ethylene 
chloride,  CH,C1,CHC1,),  but  its  cost  proved  to  be  too  high  to  allow  of  its  general  use  at 
that  time  as  a  therapeutic  agent.  In  consequence  of  this  objection  to  the  monochlorinated 
liquid,  Mialhe  and  Flourens  were  induced  to  search  for  a  substitute  in  the  correspond- 
ing compound  of  a  parallel  series  of  ethers,  formed  by  the  action  of  chlorine  on  hydro- 
chloric ether.  When  ethyl  chloride  (hydrochloric  ether,  CjHjCl)  is  acted  on  by  successive 
portions  of  chlorine,  the  hydrogen  i*  replaced  by  the  latter,  atom  for  atom,  and  there  are 
formed  the  five  following  compounds :  C,H^Clj  —  C^HjClj  —  CjHjCl^  —  CjHClj  —  C,C1,. 
Of  this  series,  the  first  member  is  isomeric  with  the  Dutch  liquid  ;  the  second,  third,  and 
fourth  with  the  mono-,  bi-,  and  trichlorjnated  Dutch  liquid,  and  the  fifth  is  a  chloride  of 
carbon,  frequently  called  the  "sesquichloride  of  carbon."  The  first  member,  though 
identical  with  the  Dutch  liquid  in  elementary  composition,  and  having  a  vapor  of  the 
same  density,  has,  nevertheless,  a  lower  boiling  point,  60^-64=' C.  (140^-147°  F,),  while  the 
Dutch  liquid  boils  at  84  9°  C.  (185°  F.), — and  is  different  in  chemical  properties.  Thus, 
it  is  not  decomposed  by  an  alcoholic  solution  of  potassa,  as  the  Dutch  liquid  is,  and  is  not 
acted  on  by  potassium,  w^hile  the  Dutch  liquid  is  immediately  attacked  by  it.  The  ex- 
planation of  these  facts  is  that  the  two  compounds,  while  isomeric,  or  having  the  same 
empirical  formula,  are  differently  constituted  molecularly.  Thus  Dutch  liquid  is  known 
chemically  as  ethene  dichloride,  CH^CljCHXl,  while  the  chlorinated  ethyl  chloride  is 
known  as  ethylidene  chloride,  CHj.CHCl,.  This  difference  of  molecular  structure,  of 
course,  runs  ail  through  their  derivatives  until  the  final  product  Cfi\  is  reached  in  both 
cases,  and  here  we  have  identity  of  product. 

The  conclusion  arrived  at  by  Mialhe  and  Flourens  appears  to  be  that  the  four  chlori- 
nated hydrochloric  ethers  all  possess  anaesthetic  properties  ;  and,  as  it  would  be  difhcult 
to  separate  them,  they  propose  the  use  of  the  mixed  ethers,  consisting  principally  of  the 
tri-  and  quadrichlorinated  compounds,  as  an  anaesthetic,  under  the  indefinite  name  of 
chlorinated  muriatic  ether.  Since  the  time  of  Mialhe  and  Flourens'  experiments,  the 
matter  has  been  taken  up  again,  and  Dr.  Taube  {A.  J.  P.,  1880,  p.  003.  and  1881,  p.  119) 
has  proved  the  availability  as  anaesthetics  of  monochlorethylidene  chloride,  CHjjCClj, 
and  of  monochlorethylene  chloride,  CHjCl,CHClj. 

The  precise  action  of  the  various  ethers  upon  the  organism  is  at  present  unknown. 
The  committee  of  the  British  Association  found  {Brit.  Med.  Journ  ,  i.,  1879)  the  ethene 
dichloride  ("formerly  named  ethylene  dichloride,  or  Dutch  liquid,  CjH^Cl,")  to  cause 
convulsions  in  the  lower  animals;  whilst  recently  (P/ti7«.  Med.  Times,  xi.  518)  Dr.  E.  T. 
Reichert,  of  the  University  of  Pennsylvania,  has  found  that  the  "ethylene  dichloride"' 
produces  anaesthesia  marked  by  the  usual  stages,  and  that,  like  chloroform,  it  depresses 
the  heart  and  steadily  lowers  the  arterial  pressure.  His  experiments  seem  to  show,  how- 
ever, that  its  action  upon  the  heart  is  much  less  powerful  than  that  of  chloroform,  and 
in  all  of  his  trials  the  animal  died  of  centric  respiratory  paralysis  whilst  the  heart  was 
still  maintaining  some  degree  of  circulation.  He  believes,  therefore,  that  it  is  a  much 
safer  agent  than  chloroform,  ranking  it  between  the  latter  and  ether.  It  is  evident  that 
Dr.  Eeichert  was  not  using  the  same  agent  as  the  English  committee  were,  but  exactly 
what  he  did  have,  is  uncertain. 

The  above  bodies  are  produced  sometimes  on  a  considerable  scale  in  the  manufacture 
of  chloral.  A  very  variable  mixture  of  the  middle  members  of  the  series  is  at  present 
an  article  of  commerce  under  the  name  of  Liquor  ancestheticus.  Another  similar  mix- 
ture containing  the  less  chlorinated  bodies  is  the  .Lather  anceatheticu.'i  Aranii,  boiling  be- 
tween 84°  C.  (183-2°  F.)  and  103°  C.  (217  4°  F.).  The  ^ther  an^sthetieus  Wiggers  con- 
tains the  more  highly  chlorinated  products. 

Ethylidene  Chloride,  Chlorinated  muriatic  ether  (CH,,CHC1,),  is  a  colorless,  very 
mobile,  neutral  liquid,  having  an  aromatic  ethereal  odor,  and  hot,  saccharine  taste.  It  is 
sparingly  soluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  most  of  the  fixed 
and  volatile  oils.  It  is  not  inflammable,  in  which  respect  it  agrees  with  chloroform. 
Being  a  mixture  of  different  liquids,  its  sp.  gr.  is  not  uniform.  Its  boiling  p<5int  varies 
from  110°  C.  to  130°  C.  (2-30°  to  2*36°  F.).  According  to  Flourens,  its  action  is  similar  to 
that  of  chloroform.  It  has  been  studied  to  some  extent  by  the  British  Association 
Committee  {Brit.  Med.  Journ.,  1879,  i.),  who  believe  it  to  be  a  most  valuable  anjesthetic, 
exerting  little  or  no  depressing  effect  upon  the  heart;  but  the  work  of  the  committee 
was  not  sufficiently  thorough  to  be  conclusive.  Many  years  ago.  Dr.  Snow  used  it  on. 
man,  and  gave  judgment  in  its  favor,  and  recently  Prof.  Binz  has  produced  anaesthesia 
with  it  in  the  same  way  satisfactorily,  and  thinks  it  increases  the  circulation  (Lond.  Med. 
Time.i  and  Gaz.,  1879',  i.) ;  but  Dr'  Reeve  finds  {N.  R.,  1880,  334)  that  in  animals  it 
lowers  the  arterial  pressure,  but  does  not  suddenly  paralyze  the  heart,  as  does  chloro- 
form. It  is  extremely  probable  that  the  liquid  used  by  Dr.  Reichert  was  this  substance, 
and  not  the  ethylene  dichloride,  as  he  thought.  (See  ^Ethylene  dichloride,  above.) 

Within  a  very  short  time  various  other  chlorinated  compounds  have  been  brought  for- 
ward as  having  anaesthetic  virtues,  of  which  those  most  deserving  of  attention  are  prob- 
ably methylene  dichloride  and  carbon  tetrachloride.    It  will  be  more  convenient  to  con- 
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sider  these  under  the  general  name  at  the  head  of  this  article,  than  to  scatter  them  here 
and  there  according  to  the  position  of  their  titles  in  an  alphabetical  catalogue. 

Methylenk  Dichloride.  Dichloro-methane.  Bichloride  of  Methylene  (CH^Clj.)  This 
was  introduced  by  Dr.  B.  W.  Kichardson,  of  London.  It  may  be  prepared  by  exposing  to 
sunshine,  in  a  glass  globe,  chlorine  and  gaseous  chloride  of  methyl.  The  globe  has  two 
lateral  apertures  for  the  admission  of  the  gases,  and  below  an  open  neck,  wliich  commu- 
nicates with  one  of  the  tubulures  of  a  Woulfe's  bottle,  of  which  the  other  tubulure  com- 
municates by  a  bent  tube  with  a  second  Woulfe's  bottle,  and  this  by  another  bent  tube 
with  a  flask.  The  second  bottle  is  surrounded  with  ice,  and  the  flask  immersed  in  a 
freezing  mixture,  to  condense  the  volatile  products.  The  dichloride  condenses  in  the 
flask  in  a  pure  state,  while  the  contents  of  the  two  "Woulfe's  bottles  consist  chiefly  of 
chloroform.  (Gmelin,  vii.  288.) 

The  chloride  of  methyl  may  be  made  for  the  purpose  by  heating  together  1  part  of 
wood-spirit,  2  parts  of  common  salt,  and  3  of  sulphuric  acid,  and  collecting  the  evolved 
gas  over  water,  which  retains  the  impurities.  Chloride  of  methyl  is  a  colorless  gas, 
having  an  ethereal  odor  and  a  sweet  taste.  (Gmelin.)  Dr.  Kichardson  found  it  to  possess 
anaesthetic  properties,  but  to  be  less  manageable  than  the  methylene  dichloride. 

Methylene  dichloride  is  a  colorless  liquid,  of  an  odor  analogous  to  that  of  chloroform, 
of  the  sp.  gr.  1  -344,  and  the  boiling  point  40°  C.  (104°  F. ).  The  density  of  its  vapor  is  8012 
{Omelin),  2-937  [Richardson).  In  its  preparation,  chlorine  replaces  one  atom  of  hydro- 
gen in  the  chloride  of  methyl;  thus  converting  CH3CI  (chloride  of  methyl)  into  CHjClg 
(methylene  dichloride).  The  vapor  of  the  dichloride  does  not,  like  that  of  chloroform, 
extinguish  the  flame  of  a  taper,  but  itself  takes  fire,  burning  with  a  brilliant  flame,  and 
yielding,  as  the  result  of  its  combustion,  carbonic  and  hydrochloric  acids.  Methylene 
dichloride  mixes  readily  with  absolute  ether,  and,  as  the  boiling  points  of  the  two  ap- 
proach nearly,  they  volatilize  evenly  and  equably.  It  is  neutral  to  test  paper;  and  an 
acid  reaction  in  any  specimen  would  be  an  evidence  of  the  presence  of  hydrochloric 
acid,  and  should  preclude  its  use  as  a  respiratory  anaesthetic.  To  prevent  the  genera- 
tion of  the  acid,  the  liquid  should  be  kept  carefully  secluded  from  the  sunlight. 

Dr.  Richardson,  in  his  experiments  with  animals,  found  it,  when  inhaled,  to  produce 
insensibility  without  previous  excitement,  and  the  insensibility,  when  produced,  continues 
longer  without  an  additional  administration  than  that  caused  by  other  anaesthetics.  Like 
the  others,  it  may  be  made  to  destroy  life;  but  it  has  this  advantage  over  them,  that, 
after  death,  the  muscular  irritability  remains  longer  ;  and  consequently  the  chances  are 
greater  of  a  restoration  of  the  vital  functions  by  the  means  employed.  The  condition 
in  which  the  heart  and  lungs  are  left  after  death  from  it  is  favorable  to  resuscitation. 
On  the  whole.  Dr.  Kichardson  gives,  as  the  result  of  his  experiments  both  with  the  in- 
ferior animals  and  man,  the  following  conclusions.  1.  The  dichloride  produces  as  deep 
insensibility  as  chloroform.  2.  Its  action  is  rather  more  rapid  ;  but  more  is  required  to 
produce  the  desired  effect,  in  the  proportion  of  about  six  to  four.  3  It  produces  a  less 
prolonged  second  degree  of  narcotism  than  other  ansBSthetics.  4.  The  narcotism,  when 
induced,  is  very  prolonged,  and  may  be  reproduced  with  great  ease.  5.  It  acts  equably 
through  the  nervous  centres  of  respiration  and  circulation  ;  producing  no  break  in  the 
natural  relation  between  these  functions.  6.  It  rapidly  escapes  from  the  system,  so  that 
recovery  is  sudden  when  it  begins.  7.  It  sometimes,  like  etlier  and  chloroform,  causes 
vomiting.     8.  When  it  kills,  it  is  b}'  equally  paralyzing  the  circulation  and  respiration. 

9.  It  interferes  with  muscular  irritability  less,  probably,  than  any  other  anaesthetic. 

10.  It  combines  with  ether  and  chloroform  in  all  proportions.  It  has  been  tried  in 
several  cases  of  severe  surgical  operations,  and  with  results  thus  far  altogether  satisfac- 
tory. The  quantity  used  averaged  about  a  drachm  every  five  minutes.  (Dr.  B.  W. 
Kichardson,  Med.  Times  and  Gaz.,  1867,  pp.  423  and  479.) 

Upon  the  recommendation  of  Dr.  Richardson,  the  dichloride  has  been  used  by  sev- 
eral others,  with  satisfactory  results.  Dr.  A.  Russell  Strachan,  of  New  York,  has 
published  an  account  of  his  experience  with  it  in  the  Medical  Record  (1868,  p.  22). 
Trying  it  first  on  himself,  he  inhaled  it  from  lint  upon  which  about  a  drachm  had  been 
poured,  and  at  once  began  to  experience  pleasant  and  extremely  composing  sensations, 
soon  followed  by  an  "  irresistible  tendency  to  somnolence,"  without  any  of  the  disagree- 
able sensations  in  the  head  usually  attendant  on  the  inhalation  of  ether  and  chloroform. 
Feeling  that  he  would  soon  be  beyond  his  own  control,  he  poured  about  three  drachms 
more  of  the  liquid  on  the  lint,  and  continued  to  inhale  until  entirely  unconscious. 
About  half  an  hour  from  the  beginning,  he  suddenly  reacquired  consciou.eness,  feeling 
perfectly  well  and  fit  to  attend  to  his  affairs.  There  was  no  nausea,  oppression,  or  other 
unpleasant  feeling  ;  and  nothing  remained  to  remind  him  of  the  experiment  but  a  some- 
what disagreeable  flavor  in  the  mouth  and  throat.  Encouraged  by  the  results  of  this 
trial,  he  used  the  anaesthetic  afterwards  in  one  surgical  and  in  one  obstetrical  case  with 
complete  success  ;  the  patients  having  been  speedily  narcotized,  in  one  instance  in  three 
minutes,  afterwards  kept  insensible  as  long  as  was  needful,  and  in  the  end  suddenly 
awaking,  with  nothing  but  comfortable  sensations.  In  the  surgical  case  two  drachms 
were  at  first  administered  on  a  folded  napkin,  four  minutes  afterwards  another  drachm, 
and  in  the  course  of  the  operation,  which  lasted  nearly  three-quarters  of  an  hour,  some- 
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•wliiit  more  than  an  ounce  and  a  half.  In  the  obstetrical  case  a  drachm  and  a  half  of  the 
dichloride  was  sufficient  to  produce  unconsciousness  in  three  minutes,  which  was  after- 
wards maintained  without  difficulty,  so  far  as  was  necessary,  until  the  birth  of  the  child. 

The  aniesthetic  has  since  been  used  successfulh'  by  various  English  surgeons,  also  in 
Germany  and  this  country.  In  the  convenience  of  its  administration,  dichloride  of 
methylene  enjoys  at  least  an  equal  superiority  with  chloroform  over  ether;  but  experi- 
ence has  shown  the  fallaciousness  of  the  first  estimates  of  its  safety,  as  several  deaths 
have  been  produced  by  it.  (See  British  Med.  Journ.,  Oct.  1869  ;  Dublin  (Quarterly  Joum., 
Aug.  1870;  P.  J.  I'r.,  1871,  p.  875.)  Even  the  mixture  of  dichloride  of  methylene 
and  absolute  ether,  which  Dr.  Richardson  has  introduced  under  the  name  of  methylene 
ether  (Med.  Times  and  Gaz.,  ii.  1872;  i.  1873),  has  caused  death.  [Phila.  Med.  Times,  iii. 
718  ;  Med.  Titnea  and  Gaz.,  July,  1873.) 

The  dichloride  of  methylene  may  be  used  in  the  dose  of  from  ten  to  thirty  minims,  or 
be  given  in  dilute  spirit.  {Lancet,  ut  supra.) 

Carbon  Tetrachloride.  Tetrachlor-methane.  This  substance,  though  discovered  by 
Regnault  so  early  as  1839,  did  not  come  into  general  notice  until  December,  1865,  when  it 
was  suggested  as  an  aniBsthetic  by  Prof.  Simpson,  of  Edinburgh,  in  a  paper  published  in 
the  Med.  Times  and  Gaz.  (Dec.  1865).  It  appears,  however,  that  it  had  been  previously 
used  as  an  anassthetic  by  Dr.  A.  E.  Sansom  and  Dr.  John  Harley,  who  experimented 
with  it  in  1864,  and  recorded  their  experience  in  Dr.  Sansom's  work  on  Chloroform, 
published  in  May,  1865.  [B.  and  F.  Med.-Chir.  Rev.,  1867,  p.  551.)  To  procure  it, 
dry  chlorine  is  passed  first  through  a  bottle  containing  carbon  disulphide,  and  then 
through  a  porcelain  tube,  filled  with  pieces  of  porcelain,  and  kept  at  a  bright-red  heat. 
The  vapors  are  condensed  in  a  cooled  receiver,  forming  a  yellowish-red  liquid,  which 
is  a  mixture  of  carbon  tetrachloride  and  chloride  of  sulphur.  The  chloride  of  sul- 
phur is  removed  by  slowly  adding  the  liquid  to  an  excess  of  potash  lye  or  milk  of 
lime ;  the  mixture  being  set  aside,  and  agitated  from  time  to  time  till  the  sulphur  com- 
pound is  decomposed,  and  then  distilled.  Carbon  tetrachloride  passes  over,  sometimes 
mixed  with  a  portion  of  carbon  disulphide  which  has  escaped  decomposition,  but  which 
may  be  separated  by  occasionally  bringing  the  mixture  into  contact  with  potash  lye. 
There  are  other  modes  of  preparing  it,  which  will  be  found  in  Gmelln's  Handbook  (vii. 
856).  By  one  of  these,  chloroform  is  made  to  yield  it  by  the  substitution  of  an  atom  of 
chlorine  for  one  of  hydrogen ;  thus  CHCI3  (chloroform)  becomes  CCl^  (carbon  tetra- 
chloride). 

Carbon  tetrachloride  is  a  tran?parent  colorless  liquid,  of  the  sp.  gr.  1-599  (Regnault), 
boiling  at  77°  C.  (170-6°  F.),  with  a  vapor  density  5-33,  and  an  agreeable  aromatic  flavor. 
Its  formula  is  CCl^,  and  its  derivation  from  methane  or  marsh-gas  is  expressed  in  the  term 
tetraehlor-niethane.  Dr.  P.  Smith  describes  its  effects  as  follows.  About  half  a  drachm 
on  a  handkerchief  was  inhaled.  The  vapors  had  un  agreeable  odor,  not  unlike  that  of 
the  quince  ;  a  sense  of  coolness  in  the  fauces  was  experienced  similar  to  that  caused  by 
oil  of  peppermint ;  and  this  was  followed  by  a  feeling  of  warmth  on  the  surface  of  the 
body  generally.  A  feeling  of  calmness  and  comfort  succeeded,  which  continued  until 
the  end  of  the  day  ;  and  the  sleep  at  night  was  sounder  than  usual.  Similar  eflFects 
were  afterwards  obtained  in  greater  degree  upon  a  repetition  of  the  experiment  with  an 
increased  dose.  Rapid  antesthetic  effects  were  produced,  followed,  in  about  two  minutes, 
by  calm  sleep,  and  in  about  a  minute  longer,  by  a  complete  return  of  consciousness. 
The  carbon  tetrachloride  was  then  tried  on  animals,  with  the  result,  in  small  doses,  of 
causing  entire  loss  of  power  and  consciousness,  from  which  they  soon  recovered  en- 
tirely ;  but  larger  doses  occasioned  death  ;  the  animal  becoming  first  unconscious,  then 
gradually  ceasing  to  respire,  and  dying  in  eight  minutes.  The  heart  was  not  felt  to 
beat  after  the  breath  had  ceased.  Similar  experiments  were  performed  by  Dr.  John 
Harley  with  essentially  similar  results.  From  numerous  trials  afterwards  made  on  hu- 
man subjects  in  various  morbid  conditions,  the  conclusion  was  arrived  at,  that  the  tetra- 
chloride of  carbon  may  be  usefully  employed,  by  inhalation,  for  the  relief  of  pain,  espe- 
cially headache,  tic  douloureux,  toothache,  the  sufferings  of  dysmenorrhoea,  etc.,  that  it 
will  be  a  valuable  agent  for  mitigating  the  pains  of  labor,  and  that  its  local  use  may 
prove  serviceable  for  similar  purposes.  In  the  majority  of  instances  there  was  no  super- 
vening nausea  or  vomiting  ;  and  no  unpleasant  effect  on  the  skin  or  mucous  membrane. 
It  is  pleasanter  to  inhale  than  chlAroform,and  produces  anaesthesia  with  less  previous  mus- 
cular spasm.  Though  slower  in  escaping  from  the  system,  yet  its  effects  on  perception 
are  more  evanescent,  and  consciousness  usually  returns  in  a  fe\^fr  moments  after  the  ces- 
sation of  inhalation.  Pain,  however,  and  voluntary  muscular  power,  maybe  suspended 
without  the  complete  loss  of  consciousness.  Like  all  anaesthetics,  it  mav  destroy  life  if 
recklessly  used.  {Lancet,  June  1,  8,  and  29,  1867,  pp.  661,  692,  and  791.) 
^  Sir  J.  Y.  Simpson  says,  of  this  anaesthetic,  that  the  effects  of  its  vapor  approach 
nearer  to  those  of  chloroform  than  any  other  similar  agent.  Its  primary  effects  are  very 
analogous  to  those  of  chloroform,  but  it  takes  a  longer  time  to  produce  the  same  degree 
of  anaesthesia,  and  generally  longer  to  recover  from  it.  Its  depressing  influence,  how- 
ever, on  the  heart,  he  observes,  is  far  greater,  and,  consequently,  its  employment  far 
more  dangerous.     It  is  less  irritant  to  the  skin,  and,  therefore,  may  sometimes  be  pref- 
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erable  as  a  local  anaesthetic.  The  injection  of  its  vapor  into  the  rectum  is  also  less  irri- 
tating. Its  vapor,  applied  to  the  eye  by  sprinl<ling  a  few  drops  on  the  hand,  is  one  of 
the  most  effectual  means  of  relieving  «ome  forms  of  conjunctivitis,  ulceration  of  the 
cornea,  photophobia,  etc.  Injected  subcutaneously,  in  the  dose  of  10  to  20  drops,  it  re- 
lieved pains  in  the  walls  of  the  chest  and  abdomen,  without  subsequent  nausea.  Inter- 
nally, yir  James  tried  it  only  in  small  doses  in  gastrodynia,  in  which  it  had  the  same 
effects  as  chloroform.   {Med.  Times  and  Gaz.,  1865,  p.  051.) 

CHLORINATED  MAGNESIA,  SOLUTION  OF.  Mr.  Eobert  E.  Fairthorne  has 
suggested  this  solution  as  a  substitute  for  solution  of  chlorinated  soda  or  chlorinated 
lime,  in  cases  in  which,  whether  internally  or  externally,  the  influence  of  the  chlorine 
is  especially  required,  and  in  which  the  irritant  or  corrosive  quality  of  the  soda  or  lime 
might  be  contraindicated.  He  proposes  the  following  formula.  "  Dissolve  eight  ounces 
of  sulphate  of  magnesia  in  two  pints  of  water.  Triturate  in  a  mortar  four  ounces  and 
one  drachm  of  chlorinated  lime  with  an  equal  amount  of  the  same  fluid.  Mix  the  solu- 
tion, and  agitate  occasionally.  After  standing  twelve  hours,  pour  off  the  supernatant 
liquid."  Mr.  Fairthorne  found  that  each  ounce  of  the  solution  contains  somewhat  less 
than  nine  grains  of  magnesia."   {A.  J.  P.,  1868,  p.  70.) 

CHLORINATED  POTASSA,  SOLUTION  OF.  Liqnor  Potassce  Chlorijialce.  Ja- 
velle's  Water.  Eau  de  Javelle.  This  is  prepared  from  carbonate  of  potassium  precisely 
as  the  solution  of  chlorinated  soda  from  carbonate  of  sodium,  and  probably  has  an 
analogous  composition.  (See  Liquor  Sodce  Chloritiatoe.)  It  is  employed  for  taking  out 
fruit  stains,  etc.,  from  linen. 

CHROME  YELLOW.  Lemon  Yellow.  Leipsic  Yellow.  Paris  Yellow.  (PbCrO^.) 
This  is  the  neutral  chromate  of  lead,  prepared  by  precipitating  a  solution  of  the  nitrate 
of  lead  with  chromate  of  potassium.  It  is  of  a  beautiful  lemon-yellow  color.  The  basic 
chromate  of  lead  (PbOjPbCrO^)  possesses  a  red  color  and  is  sometimes  used  as  a  pig- 
ment. Chrome  green  is  a  mixture  of  chrome  yellow  and  Prussian  blue.  The  chromates 
are  often  adulterated  with  sulphate  of  lead.  M.  Duviller  (Journ.  de  Pharm..,  Aoiit,  1873, 
p.  114)  detects  this  by  heating  one  part  of  the  suspected  pigment  with  a  mixture  of  2  to 
3  parts  nitric  acid,  sp.  gr.  1-420,  one  to  two  parts  of  water,  and  one-fourth  part  of  alco- 
hol.    The  chromate  is  all  dissolved,  but  any  sulphate  present  remains  unaffected. 

CHROMIUM.  As  it  has  been  customary,  in  this  work,  to  notice  more  or  less  fully  the 
metals  of  which  one  or  more  compounds  are  officinal,  even  though  the  metal  maj'  not 
hold  the  same  position,  it  is  proper  to  give  a  brief  notice  in  this  place  of  the  metal  chro- 
mium, of  which  two  compounds,  chromic  acid  and  bichromate  of  potassium,  are  oflSci- 
nal  in  our  Pharmacopoeia.  Chromium  was  discovered  by  Vauquelin  in  1797.  Its  most 
common  ore  is  the  chrome  iron,  consisting  of  ferrous  oxide  and  sesquioxide  of  chromium. 
This  is  not  an  abundant  mineral ;  and  one  of  the  most  copious  sources  of  it  is  in  the 
chrome  mines  of  southeastern  Penn.sylvania.  Chromium  is  obtained  by  igniting  its 
oxide  intensely  in  contact  with  charcoal.  It  is  a  brittle  metal,  of  a  grayish-white  color 
like  platinum,  with  some  lustre,  and  very  hard,  so  that  it  scratches  glass.  Its  sp.  gr.  is 
5-9,  atomic  weight  52-4,  and  synnbol  Cr.  It  does  not  change  by  exposure  to  the  air,  and 
is  with  difficulty  attacked  by  the  acids.  It  forms  with  oxygen  five  compounds:  1,  the 
monoxide  (CrO),  2,  the  sesquioxide  (Cr^Og),  3,  the  trioxide  or  chromic  acid  (CrOg).  Of 
the  two  others,  one  may  be  considered  as  a  compound  of  the  monoxide  and  sesquioxide 
(CrOjCr^Oj),  and  the  other,  axWaA  perchromic  acid,  is  said  to  consist  of  two  atoms  of 
chromium  and  seven  of  oxygen  (Cr^O^).  Chromium  combines  with  chlorine  in  two  pro- 
portions, forming  the  monochloride  and  sesquichloride.  The  chief  value  of  chromium 
in  the  arts  is  as  the  source  of  bichromate  of  potassium,  extensively  used  in  dyeing,  and 
valuable  for  the  facility  with  which  it  parts  with  oxygen,  and  as  the  base  of  certain 
beautiful  pigments. 

CICHORIUM  INTYBUS.  Chicory.  Succory.  A  perennial  herbaceous  plant,  indige- 
nous in  Europe,  but  naturalized  in  this  country,  where  it  grows  in  fields,  and  in  roads 
along  the  fences,  in  neighborhoods  which  have  been  long  settled.  It  is  one  or  two  feet 
high,  with  large,  compound,  beautifulh*  blue  flowers,  which  appear  in  July  and  August, 
and  serve  to  distinguish  the  plant  at  first  sight.  The  whole  plant  has  a  bitter  taste, 
without  acrimony,  or  any  very  peculiar  flavor.  The  taste  is  strongest  in  the  root,  and 
weakest  in  the  flowers.  The  leaves,  when  young  and  tender,  are  said  to  be  sometimes 
eaten  as  salad  in  Europe.  Chicory  is  gently  tonic  without  being  irritating,  and  is  con- 
sidered by  some  authors  as  aperient  and  deobstruent.  It  is  said  to  be  useful,  if  freely 
taken,  in  hepatic  congestion,  jaundice,  and  other  visceral  obstructions  in  the  early 
stages  ;  and  is  affirmed  to  have  done  good  even  in  pulmonary  consumption.  The  usual 
form  of  administration  is  that  of  decoction,  which  is  prepared  by  boiling  one  or  two 
ounces  of  the  root,  or  a  handful  of  the  herb,  in  a  pint  of  water.  The  root,  dried  and 
roasted,  is  much  used  in  certain  parts  of  Europe  as  a  substitute  for  coffee,  and  is 
also  mixed  fraudulently  with  ground  coffee  for  sale.  In  preparing  it  for  coffee, 
Dausse  recommends  that  the  dried  root  should  be  cut  into  rather  large  and  equal  pieces, 
which  are  to  be  roasted  until  they  lose  140  out  of  500  parts.     The  pieces  are  then  easily 
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ground  in  a  mill,  and  afford  a  yellowish-brown  powder.  {Pharm.  Centralbl.,  1850,  p, 
688.)  The  plant  is  now  largely  cultivated  both  in  England  and  on  the  Continent,  to 
supply  the  demand  for  its  root,  which  has  grown  out  of  its  use  for  admixture  with  coffee, 
or  as  a  substitute.  In  France  alone  the  annual  consumption  is  said  to  be  16  milliona 
of  pounds.  {P.J.  Tr.,  1860,  p.  125.)  An  instrument  by  means  of  which  it  may  readily 
be  detected  when  used  to  adulterate  coffee,  will  be  found  described  and  figured  in  the 
P.  J.  Tr.,  1867,  p.  141.  Mr.  J.  R.  Leebody  gives  [Chem.  News,  1874,  p.  243)  the  fol- 
lowing method  of  estimating  the  percentage  of  chicory  in  adulterated  coft'ee.  "Take 
one  gramme  of  the  unknown  mixture  and  one  gramme  of  a  standard  mixture  of  equal 
parts  chicory  and  coffee,  and  remove  all  the  coloring  matter  from  each  sample  by  re- 
peated extraction  with  boiling  water.  Make  the  cooled  extract  from  each  up  to  the 
same  volume  (actual  volume  of  no  consequence,  about  700  C.c.  a  convenient  amount), 
and  filter  off  a  portion  for  the  assay.  Put  50  C.c.  of  the  filtered  extract  from  the  un- 
known mixture  in  a  Nessler  cylinder,  and  determine  by  trial  how  many  C.c.  of  the 
extract  from  the  standard  mixture,  together  with  sufficient  distilled  water  to  make  up 
to  50  C.c,  will  give  the  same  color.  Let  a  C  c.  be  required :  then,  assuming  the  tinctorial 
power  of  chicory  to  be  m  times  that  of  coffee,  the  percentage  (x)  of  chicory  in  the 
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sample  is  given  by  the  formula:  x  =  a — — ^^-r.  '     Ihe  garden  endive  is  a  species 

of  Cichorium,  denominated  C.  Endivia. 

CICUTA  YIROSA.  Water  Hemlock.  Cowbane.  A  perennial,  umbelliferous  European 
plant,  growing  on  the  borders  of  pools  and  streams.  It  is  very  poisonous,  proving  fatal 
to  most  animals  which  feed  upon  it,  though  said  to  be  eaten  with  impunity  by  goats  and 
sheep.  According  to  the  researches  of  Dr.  Wikszemski,  it  acts  upon  frogs  in  the  same 
manner  as  picrotoxin,  at  first  stimulating  the  convulsive  centres  in  the  medulla  and 
producing  violent  general  spasms,  and  later  causing  general  centric  paralysis.  (Dragen- 
dorff,  Jahresbericht,  1875,  494.)  Upon  man  it  operates  as  an  acrid  narcotic,  producing 
inflammation  of  the  stomach,*  vertigo,  intoxication,  and  convulsions,  followed  by  gen- 
eral paralysis  and  death.  Infusion  of  galls  is  recommended  as  an  antidote,  but  should 
not  be  relied  on  to  the  exclusion  of  emetics.  When  the  plant  causes  vomiting,  as  it  fre- 
quently does,  fatal  effects  are  less  apt  to  ensue.  It  is  said  to  be  less  poisonous  dried  than 
fresh  ;  and  it  has  been  inferred  that  the  active  principle  is  volatile.  The  presence  of  a 
volatile  alkaloid  resembling  conine,  and  termed  dentine,  has  been  observed  by  Wittstein 
and  Buignet.  But  the  volatile  oil,  obtained  by  distillation,  was  found  by  Simon,  of 
Berlin,  not  to  be  poisonous.  Indeed,  from  the  experiments  of  M.  Julius  Trapp,  of  St. 
Petersburg,  it  appears  to  be  identical  with  the  volatile  oil  of  cummin  seeds  (Cumimnn 
Ci/minum),  which  rank  among  the  aromatics.  {Chem.  Centralblatt,  1858,  p.  414.)  On 
the  other  hand,  the  alcoholic  extract  of  the  dried  root  operated  as  a  violent  poison 
upon  animals.  {Annal.  der  Pharm,.,  xxxi.  258.)  At  present  the  plant  is  never  used 
internally,  having  been  superseded  by  Conium,  maculatum.  Externally  it  is  sometimes 
employed  as  an  anodyne  poultice  in  local  pains,  particularly  those  of  a  rheumatic  or 
gouty  nature. 

Cicuta  Tnaculata,  or  American  water  hemlock,  which  grows  in  meadows  and  on  the 
borders  of  streams  throughout  the  United  States,  is  closely  analogous,  in  botanical  char- 
acter and  in  effects,  to  the  EuroK  "in  species.  In  several  instances,  children  have  been 
fatally  poisoned  by  eating  its  root.  This  consists  of  several  oblong,  fleshy  tubers,  some- 
times as  long  as  the  finger,  spreading  out  from  the  base  of  the  stem,  andhaving  a  smell 
and  taste  not  unlike  those  of  parsnep.  Until  recently  it  has  not  been  used  in  medicine ; 
but  we  are  told  in  Mr.  Stearns's  account  of  the  medical  plants  of  Michigan,  that  Dr. 
Norton,  of  Minnesota,  highly  recommends  it  as  a  specific  in  nervous  and  sick  headache. 
{Proc.  A.  P.  A.,  1858,  p.  253.)  For  a  full  account  of  the  plant,  see  Bigelow's  Medical 
Botany,  i.  125.  The  seeds  have  been  analyzed  by  Mr.  J.  E.  Young,  who  found  in  them 
albumen,  tannic  acid,  gum,  fi.xed  oil,  resin,  volatile  oil,  chlorophyll,  coloring  matter,  a 
peculiar  acid,  and  an  organic  alkaloid  supposed  to  be  identical  with  eonine.  (A.  J.  P., 
xxvii.  294.) 

In  cases  of  poisoning  by  either  of  these  species  of  Cicuta,  vomiting  should  be  induced 
as  speedily  as  possible,  and  maintained  till  the  stomach  is  thoroughly  evacuated,  after 
which  the  system  must  be  supported. 

CITRATE  OF  IRON  AND  BISMUTH.  A  solution  of  this  so-called  salt  has  been 
proposed  as  a  remedy  in  dyspepsia.  It  is  made  by  dissolving  citrate  of  bismuth  in  a  watery 
solution  of  ammonia,  and  adding  the  ammonio-citrate  of  iron.  It  is  a  mere  mixture  of 
the  substances.  {A.  J.  P.,  xliv.  246.) 

CITRATE  OF  IRON  AND  MAGNESIUM.  Ferri  et  Magnesii  atras.  This  double 
salt  was  introduced  to  the  notice  of  the  profession  by  M.  Van  der  Corput.  It  is  made  by- 
dissolving  two  ounces  of  freshly  precipitated  ferric  hydrate  in  a  moderately  heated  solu- 
tion of  three  ounces  of  citric  acid,  and  saturating  the  liquor  with  carbonate  of  mascnesiura. 
The  solution,  after  filtration,  is  evaporated  by  means  of  a  water-bath  to  a  syrupy  con- 

*It  is  denied  by  some  recent  aathorities  that  the  poiaon  causes  gastroenteritia.  (Dragendorff,  Jakreib^rickt, 
lo75,  4do.) 
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sistcnce,  and  spread  on  gjass  to  dry  in  scales.  The  quantity  of  carbonate  required  is 
nearly  an  ounce.  Three  and  a  quarter  ounces  of  sulphate  of  iron  will  furnish  by  decom- 
position the  necessarj^  hydrated  oxide  for  three  ounces  of  the  acid.  (See  formula  for 
Ferri  Oxidum  Hydratimi.)  This  salt  is  in  transparent,  greenish-yellow  scales,  having 
a  slightly  ferruginous,  somewhat  acid  taste.  It  is  very  soluble  in  water,  but  insoluble 
in  alcohol  and  ether.  It  may  be  given  in  doses  of  from  five  to  ten  grains,  in  the  form 
of  solution,  syrup,  or  pill.  See  the  remarks  of  Prof.  Procter  on  this  preparation,  A. 
J.  P.,  1850,  p.  315. 

CITRATE  OF  SODIUM.  Sodii  Citras.  {2C^Ti^l^&^0.-\-\\'R^0.)  This  salt  may  be 
formed  by  saturating  a  solution  of  citric  acid  with  bicarbonate  of  sodium,  evaporating 
the  liquid,  and  setting  it  aside  to  crystallize.  It  is  a  white  salt,  crystallized  in  rhombic 
pyramids,  and  having  a  saline  taste  without  any  bitterness.  Citrate  of  sodium  has  been 
proposed  by  M.  Guichon,  of  Lyons,  as  a  pleasant  purgative,  having  properties  similar 
to  those  of  citrate  of  magnesium,  and,  though  possessing  a  taste  more  decidedlj'  saline 
than  the  latter,  having  the  advantages  of  cheapness,  and  of  a  constant  solubility,  which 
permits  it  to  be  associated  with  other  medicinal  preparations.  M.  Dannecy  recommends 
it  in  diabetes,  in  daily  doses  of  from  half  a  drachm  to  a  drachm.  (Bulletin  Gen.  de 
Therap.,  Avril  15,  18(56.)  The  dose,  as  a  cathartic,  is  from  ten  to  fourteen  drachms, 
given  in  simple  aqueous  solution,  or  acidulated  with  citric  acid  and  sweetened. 

CIVET.  Zibethum.  This  is  an  odorous  substance,  obtained  from  two  animals  of  the 
genus  Viverra;  the  V.  Civetto.  or  civet  cat  of  Africa,  and  the  V.  Zibetha,  which  inhabits  the 
East  Indies.  It  is  secreted  into  a  cavity  opening  between  the  anus  and  external  genitals, 
and  is  collected  from  animals  confined  for  the  purpose.  It  is  semi-liquid,  unctuous, 
yellowish,  becoming  brown  and  thicker  by  exposure  to  the  air,  of  a  very  strong,  peculiar 
odor,  similar  to  that  of  musk,  though  less  agreeable  and  less  diffusible,  and  of  a  bitter- 
ish, subacrid,  disagreeable  fatty  taste.  When  heated  it  becomes  quite  fluid,  and  at  a 
higher  temperature  takes  fire,  and  burns  with  a  clear  flame,  leaving  little  residue.  It  is 
insoluble  in  water,  and  only  slightly  soluble  in  ether  and  cold  alcohol ;  but  heated  alco- 
hol dissolves  it  almost  entirely,  depositing  it  again  upon  cooling.  It  contains,  among 
other  ingredients,  a  volatile  oil,  fat,  and  free  ammonia.  In  medicine  it  was  formerly 
employed  as  a  stimulant  and  antispasmodic,  like  castor  and  musk;  but  is  now  used  ex- 
clusively as  a  perfume. 

CLEMATIS  ERECTA.  Upright  Virgin's  Bower.  A  perennial  European  plant.  The 
leaves  and  flowers  have  an  acrid,  burning  taste.  When  bruised  in  a  mortar  they  irritate 
the  eyes  and  throat,  giving  rise  to  a  flow  of  tears  and  to  coughing;  and  applied  to  the 
skin  they  produce  inflammation  and  vesication  ;  hence  their  old  name  of  Jlamtnula  Jovis. 
The  acrimony  is  greatly  diminished  by  drying.  Storck  found  this  species  of  Clematis 
useful  in  secondary  sj-philis,  cancerous  and  other  foul  ulcers,  and  severe  headaches.  He 
gave  it  internally,  and  at  the  same  time  applied  the  powdered  leaves  to  the  surface  of 
the  sore.  It  acted  as  a  diuretic  and  diaphoretic.  Two  or  three  drachms  of  the  leaves 
were  infused  in  a  pint  of  water,  of  which  he  administered  four  ounces  three  times  a  day. 
He  also  employed  an  extract,  in  the  dose  of  a  grain  or  two  in  the  course  of  a  day.     At 

E resent  the  plant  is  little  used  ;  but  M.  Sauveur  commends  an  infusion  of  the  seeds  in 
iright's  disease.   (Ami.  de  Therap..,  1866,  p.  130.) 

Other  species  of  Clematis  have  the  same  acrid  properties.  Among  these  are  C  Flam- 
mula  or  sweet-scented  virgin's  bower,  which,  though  a  native  of  Europe,  is  cultivated  in 
our  gardens,  C.  Vltalba  or  travellei'' s  joy ,  also  a  native  of  Europe,  and  several  indigenous 
species,  of  which  C.  Virginicaov  common  virgin's  bower,  C  Viorna  ox  leather  flower ,  and 
C.  crispa  have  been  particularly  cited  by  authors  as  proper  substitutes  for  the  C.  ereeta 
used  by  Storck.  All  these  are  climbing  plants.  C.  F</a^6a  has  been  used  in  Europe  with 
success  in  the  cure  of  itch.  For  this  purpose  the  roots  and  stems,  bruised,  and  boiled 
for  a  short  time  to  diminish  their  acrimony,  were  infused  in  boiling  oil,  which,  thus  im- 
pregnated, was  applied  to  the  skin  several  times  a  day.  Twelve  or  fifteen  applications 
were  usually  sufficient.  M.  Gaube  has  found  in  this  species  an  alkaloid,  which  he  names 
clematine,  and  which  forms  with  sulphuric  acid  a  salt  crystallizable  in  six-sided  needles  ; 
and  besides  this,  an  acrid  volatile  oil  analogous  to  mezereon  in  its  properties,  tannic  acid, 
mucilage,  and  earthy  salts.  (Joiirn.  de  Pharm.,  Aout,  1869,  p.  122.) 

COAL  TAR.  When  bituminous  coal  is  subjected  to  dry  distillation,  besides  the  incon- 
densible  gases  which  serve  for  lighting,  and  the  charcoal  left  behind  as  coke,  which  is  a 
valuable  fuel,  there  are  formed,  through  the  reactions  between  the  disengaged  principles 
of  the  coal,  numerous  other  products,  necessarily  more  or  less  varying  in  character  and 
amount,  not  only  according  to  the  kind  of  coal  used,  but  also  with  the  varying  circum- 
stances of  the  decomposing  process.  Most  of  these  newly-formed  bodies,  all  of«  which  are 
volatile,  are  condensed  into  a  dark  thick  liquid  or  semi-liquid  substance  called  coal  tar. 
Formerly  this  was  considered  as  refuse  matter,  and  the  most  embarrassing  problem  for 
the  manufacturer  was  how  to  get  rid  of  it  most  conveniently.  But  science  and  industry 
have  combined  to  wrest  from  this  seemingly  useless  mass  many  substances  of  great  value 
in  the  arts,  and  several  which  have  entered  into  the  catalogue  of  remedies.  In  an  excel- 
lent paper  by  M.  E.  Kopp,  an  abridgment  of  which  is  published  in  A.  J.  P.,  vol.  xxxiii. 
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pp.  39,  -129,  and  245),  a  general  view  is  given  of  the  constituents  of  coal  tar  Our  pur- 
pose is  to  give  a  condensed  view  of  these  substances,  and  when  found  of  importance  in 
their  therapeutical  relations,  to  treat  of  them  more  fully,  should  they  not  have  been  al- 
ready commented  on  under  distinct  heads.  The  composition  of  coal  tar  varies  considera- 
bly with  the  temperature  at  which  the  distillation  of  the  coal  is  effected,  the  yield  of  solid 
bodies  and  of  gases  being  larger  when  the  temperature  is  higher,  while  at  a  lower  tem- 
perature the  liquid  portion  of  the  tar  is  in  increased  amount  "When  coal  tar  is  sub- 
mitted to  distillation  and  rectification,  it  yields  the  following  products  in  variable  pro- 
portion.    They  may  be  arranged  in  the  three  divisions  of  solids,  liquids,  and  gases. 

1.  Solids.  Naphthalin,  C'lgHg,  methyl-naphthalin,  CjiHjq.  acetyl-naphthalin  and  di- 
phenyl,  Ci^Hj^,  fluopen,  CjjH,,,.  anthraeen  and  phenanthren,  Cj^Hjp,  fluoranthen,  Cj^Hj^, 
methvl-anthracen,  Cj^Hu,  reten,  CjgHjj,  chrvsen,  CjgHjj,  pvren,  CisHjg,  and  carbazol, 

2.  Liquids.  These  may  be  neutral  hydrocarbons,  acids,  and  ethers  of  the  same,  or  bases. 
The  neutral  hydrocarbons  are  benzol,  CgHg,  toluol,  C^Hg,  methyl-toluol,  and  iso-xylol, 
CgHjQ,  pseudocumol,  and  mesitylen,  CjHjj,  cymol,  CjqHj^.  The  acid  constituents  are  phenol, 
CjHgO,  kresol,  orthokresol,  parakresol,  and  metakresol,  C-HgO,  phlorol,  CgHj^O,  rosolic 
acid,  Cj^HigOj,  pyrocatechin,  CgHgO,,  and  kreosot,  consisting  of  the  methyl  ethers  of 
pyrocateehin  and  its  homologues,  C-HgO^,  CgHjoO,,  and  CjHjjOj.  There  are  also  present, 
probably  in  combination  with  the  ammonia  of  tfie  ammoniaoal  liquor,  acetic,  butyric, 
carbonic,  hydrocyanic,  sulphocyanic,  and  hydrosulphuric  acids.  The  bases  are  ammonia, 
NH3,  niethylamine,  CHj.NH,,  ethylamine,  C,!!^,^!!^,  phenylamine,  CgHjjNHj,  pyri- 
dine. CgHjS',  picoline,  CgHgN,  lutidine,  C-HgN,  collidine,  C8H,jN,  leukuline,  CgH^N, 
iridoline,  C^HgN,  kryptidine,  Cj,HjiN,  acridine,  CijHjN,  coridine,  CjoHuN,  rubidine, 
CjjHi^X,  and  viridine,  CjjH,gN 

3.  Gases.  (1.)  Illuminnting  gases.  Acetylen,  CjH,,  ethylen,  CjH^,  propylen,  GjHg, 
butylen,  C^Hg,  allylen,  CjH^,  crotonylen,  C^Hg,  teren,  CjHg.  and  vapors  of  benzol,  CgHg, 
styrolene,  CgHg,  naphthalin,  C,oHg,  methyl-naphthalin,  CuHi^,  fluoren,  CjaHu,,  fluoran- 
then, CiiHjj,  propyl,  (CjH.)^  and  butyl,  (C^H^ly 

(2.)  Heating  and  diluting  gases  Hydrogen,  Hj,  marsh-gas  (methane),  CH^,  carbon 
monoxide,  CO. 

(3  )  Impurities.  Carbon  dioxide,  COj,  ammonia,  NHj.  cyanogen,  (CN)j,  methyl-cya- 
nide, CH3,CX,  sulphocyanic  acid,  CNjSH,  hydrogen  sulphide,  H^,  carbon  disulphide, 
CSj,  carbon  oxysulphide,  COS  and  nitrogen,  Nj 

Valuable  researches  have  also  be.en  made  in  this  field  by  Mr.  C.  M  "W'arren,  which 
are  contained  in  the  Memoirs  of  the  American  Academy  (N.  S  ,  ix.  135),  and  in  the 
Amer.  Journ.  of  Sci.  and  Arts  (1865,  vol.  xl.  p.  89) ;  to  these,  and  to  a  resume  in  the 
Chemical  News,  1874,  p.  180,  the  reader  is  referred. 

COBALT.  (Co.  58-6.)  This  not  very  abundant  metal  is  usually  found  associated  with 
arsenic,  and  is  rarely  used  in  its  pure  condition  in  medicine  or  pharmacy.  It  occurs  as 
smaltine  OT  tin-white  cobalt,  cobalt  glance,  or  sidphar senate ;  cobalt  bloom,  eiythrine,  or 
arsenate;  earthy  cobalt  or  wad,  a  mixture  of  cobaltous  oxide  and  black  oxide  of  man- 
ganese, and  speiss  cobalt  (Co,Ni,Fe)Asj. 

Speiss  cobalt  is  frequently  employed  as  the  source  of  cobalt  salts,  and  the  substance 
called  in  commerce  zaJTre  is  an  impure  arsenate  of  cobalt,  made  by  simply  roasting  the 
crude  cobalt  ores  or  calcining  them,  with  access  of  air,  and  is  used  to  give  a  blue  color 
to  glass,  enamels,  and  pottery  glaze.  The  native  ore  is  frequently  found  in  commerce 
under  the  name  oi  fly  stone,  and  is  used  for  poisoning  flies,  by  roughly  grinding  it  and 
putting  a  small  quantity  in  a  saucer  with  sweetened  water.  Smalt  is  the  common  name 
used  for  glass  colored  by  fusing  with  oxide  of  cobalt,  producing  a  blue  piscment,  for 
coloring  glass,  etc.  The  soluble  salts  of  cobalt,  particularly  the  chloride  and  sidpho- 
cyanate,  have  been  used  to  impregnate  paper,  etc.,  givincj  it  ordinarily  a  pink  tint,  indi- 
cative of  the  presence  of  moisture,  while  on  elevation  of  temperature  the  color  changes 
to  blue.    Advantage  has  been  taken  of  this  fact  to  produce  the  so-called  barometer  paper. 

COBALT  BLUE.  This  beautiful  pigment  is  a  compound  of  oxide  of  cobalt  and 
alumina,  obtained  by  precipitating  the  mixed  solution  of  a  salt  of  alumina  and  of  cobalt 
by  means  of  an  alkali,  and  washing,  drying,  and  strongly  calcining  the  precipitate. 
(Berzelius.)  The  cobalt  blue  of  Thenard  is  made  by  heating'  together  the  hydrated  sub- 
phosphate  of  cobalt  and  hydrate  of  alumina.  It  is  used  in  painting.  An  oxide  of  cobalt, 
prepared  by  precipitating  the  chloride  with  potassa,  has  been  employed  in  rheumatism. 
It  is  emetic  in  the  dose  of  10  or  20  grains.     The  salts  of  the  metal  are  irritant  poisons. 

COBWEB.  Spiders'  Web.  Tela  Araneae.  The  genus  j4rnnefl  of  Linn,  has  been  divided 
by  subsequent  naturalists  into  several  genera,  of  which  the  Tegeneria  of  AValkenaer  is 
the  one  that  includes  the  medicinal  species  of  spider.  The  T.  domestica  of  Europe,  and 
T.  niedicinalis  of  this  country  (Henz,  Jour.  Acad,  of  Nat.  Sci.,  ii  53),  are  the  particular 
species  which  have  attracted  most  attention.  They  inhabit  cellars,  barns,  and  other  dark 
places,  and  are  of  a  brown  or  blackish  color.  It  is  affirmed  that  the  web  of  the  field 
jpider  is  inefficacious,  while  that  collected  in  the  cellars  of  houses,  etc.,  has  extraordinary 
medical  virtues.     It  is  said  to  be  useful  in  various  spasmodic  and  nervous  diseases,  con- 
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trolling  and  tranquillizing  irregular  nervous  action,  exhilarating  the  spirits,  and  dispo- 
sing to  sleep.  Among  the  complaints  in  which  it  has  been  found  useful,  besides  inter- 
mittent fever,  are  periodical  headache,  hectic  fever,  asthma,  hysteria,  and  nervous  irri- 
tations attended  with  morbid  vigilance  and  irregular  muscular  action.  (See  Lancet, 
1867,  p.  212.)  It  will  be  observed  that  these  are,  for  the  most  part,  affections  over  Avhich 
the  imagination  has  much  control.  The  dose  of  spiders'  web  is  ten  grains,  to  be  given 
in  the  form  of  pill,  and  repeated  every  three  or  four  hours.  According  to  Dr  Jackson, 
twenty  grains  are  not  more  effective  than  are  ten.  Spiders'  web  is  also  useful  as  a  styptic, 
especially  after  extraction  of  teeth,  the  socket  being  stuffed  full  of  the  web. 

COCCULUS.  Cocculus  Indicus.  Anamirta  Cocculus.  Wight  and  Arnott,  i^Zor. /'ewms. 
Ind.  Orient,  i.  446;  Lindley,  Flor.  Med.  STl. — Menispermum  Cocculus  Linn. — Cocculus 
ftuherosus.  De  Cand.  Prodrom.  i.  97.  This  is  a  climbing  shrub,  with  a  suberose  or  corky 
bark  ;  thick,  coriaceous,  smooth,  shining,  roundish  or  cordate  leaves,  sometimes  truncate 
at  the  base  ;  and  the  flowers  in  lateral  compound  racemes.  It  is  a  native  of  the  Malabar 
Coast,  and  of  Eastern  Insular  and  Continental  India.     The  fruit  is  the  officinal  portion 

This  plant  was  proved  to  be  the  source  of  Cocculus  indicus  by  Koxburgh,  who  raised 
it  from  genuine  seeds  which  he  had  received  from  Malabar.  It  is  believed  that  other 
allied  plants,  bearing  similar  fruit,  contribute  to  furnish  the  drug;  and  the  Cocculus 
Phikenetii  of  Malabar,  and  C.  lacimosjis  of  Celebes  and  the  Moluccas,  are  particularly 
designated  by  authors.  It  was  known  to  the  Arabian  physicians,  and  for  a  long  time 
was  imported  into  Europe  from  the  Levant,  from  which  circumstance  it  was  called  Coc- 
culus levanticus.     It  is  now  brought  exclusively  from  the  East  Indies. 

Properties,  etc.  Cocculus  indicus,  as  found  in  the  shops,  is  roundish,  somewhat  kid- 
ney-shaped, about  as  large  as  a  pea  ;  having  a  thin,  dry,  blackish,  wrinkled  exterior  coat, 
within  which  is  a  ligneous  bivalvular  shell,  enclosing  a  whitish,  oily,  very  bitter  kernel. 
It  is  without  smell,  but  has  an  intensely  and  permanently  bitter  taste.  It  bears  some 
resemblance  to  the  bayberry,  but  is  not  quite  so  large,  and  may  be  distinguished  by  the 
fact  that  in  the  Cocculus  indicus  the  kernel  never  wholly  fills  the  shell.  AVhen  the  fruit 
is  kept  long,  the  shell  is  sometimes  almost  empty.  The  Edinburgh  College  directed  that 
"  the  kernels  should  fill  at  least  two-thirds  of  the  fruit."  M.  Boullay  discovered  in  the 
kernel  a  peculiar  bitter  principle  which  he  denominated  picrotoxin.  This  is  white,  crys- 
tallixable  in  quadrangular  prisms,  soluble  in  25  parts  of  boiling  and  150  of  cold  water 
{Glover).,  and  very  soluble  in  alcohol  and  ether,  but  insoluble  in  the  oils.  Its  composi- 
tion was  stated  to  be  CjjHj^Oj.  Earth  and  Kretschy  have  investigated  its  chemical  con- 
stitution, and  believe  it  to  be  a  body  consisting  of  three  constituents.  They  retain  the 
name  picrotoxin  for  the  most  important  one,  which  is  exceedingly  bitter  and  very  poison- 
ous, and  has  the  composition  CijHjgOg.  The  second  is  very  bitter,  not  poisonous,  and  was 
named  pici-otin,  with  its  formula  C.^H3„Oj2.  The  third  constituent  exists  only  in  the  pro- 
portion of  2  per  cent.,  is  not  bitter  and  not  poisonous,  and  was  called  animirtin.  (  Wien. 
Am.,  1880,  A.  J.  P.,  1880,  pp.  320,  495.)  According  to  M.  Bias,  the  solutions  of  Boullay's 
picrotoxin  have  a  decidedly  acid  reaction,  and  potassa  renders  it  soluble  in  water.  (Journ. 
de  Pharm.,  4e  ser.,  xvi.  215.)  M.  Boenhuke-Keech  has  found  that  it  forms  with  ammonia 
a  very  unstable  compound.  (Journ.  de  Pharm  ,  4e  ser.,  xix.  465.)  It  is  poisonous,  and, 
given  to  strong  dogs  in  the  quantity  of  from  five  to  ten  grains,  produces  death,  preceded 
by  convulsions,  which,  according  to  Dr.  R.  M.  Glover,  are  very  similar  in  character  to 
those  produced  by  Flourens  by  section  of  the  corpora  quadrigemina  and  cerebellum  ; 
being  attended  with  backward  and  rotary  movements  and  tetanic  spasms.  It  also  greatly 
increases  theanimal  heat.  (Ed.  Monthly  Journ.  of  Med.  Sci.,  N.  S.,  iii.  303.)  To  procure 
it,  the  watery  extract  of  the  seeds  is  triturated,  with  pure  magnesia,  and  then  treated 
with  hot  alcohol,  which  dissolves  the  picrotoxin,  and  yields  it  upon  evaporation.  In  this 
state,  however,  it  is  impure.  To  obtain  it  colorless  it  must  be  again  dissolved  in  alcohol, 
and  treated  with  animal  charcoal.  After  filtration  and  due  evaporation,  it  is  deposited 
in  the  crystalline  form.  Besides  picrotoxin,  Cocculus  indicus  contains  a  large  proportion 
of  fixed  oil,  and  other  substances  of  less  interest.  In  the  shell  MM.  Pelletier  and  Couerbe 
discovered  two  distinct  principles  ;  one  alkaline  and  named  niemsperniine  (menispermia), 
the  other  identical  with  it  in  composition,  but  distinguishable  by  its  want  of  alkalinity, 
its  volatility,  and  its  solubility  and  crystalline  form,  and  denominated  7>a?"awcni.?joe?'mm. 
They  found  also  in  the  shell  a  new  acid,  which  they  called  hypopicrotox'ic.  The  picro- 
toxin of  M.  Boullay  they  believed  to  possess  acid  properties,  and  proposed  for  it  the  name 
o(  picrotoxic  acid.  {Jotn-n.  de  Pharm.,  xx.  122.)  In  Europe,  picrotoxin  is  said  to  be 
added  to  malt  liquors  in  order  to  give  them  bitterness  and  intoxicating  properties ;  al- 
though the  practice  is  forbidden  by  law,  in  England,  under  heavy  penalties. 

Gimckel  proposes  the  following  mode  of  detecting  and  separating  picrotoxin  from 
liquids  containing  it,  founded  on  the  facts  that  it  is  soluble  in  dilute  acids  though  not 
combining  with  them,  and  that  ether  extracts  it  from  its  acidulous  solutions,  but  not 
from  those  in  water  or  alcohol,  even  with  the  presence  of  potassa.  The  substance  suspected 
to  contain  it,  having  been  brought  to  the  consistence  of  paste,  is  to  be  digested  with 
alcohol  and  a  little  tartaric  acid,  the  liquid  separated,  the  alcohol  evaporated,  the  residue 
diluted  with  a  little  water  and  then  treated  with  ether,  and,  finally,  the  ethereal  solution 
submitted  to  evaporation  in  a  watch-glass      Picrotoxin,  if  present,  is  deposited,  recog- 
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nizuble  by  its  feathery  crystallization,  its  bitter  taste,  and  the  property  of  reducing  the 
tartrate  of  copper  and  potassium.  If  strychnine,  which  perhaps  resembles  it  most  closely 
in  its  effects,  is  present,  it  will  be  left  behind  in  the  acidulated  solution.  {Jouim.  de 
Pharm.,  1858,  p.  78;  from.(47-c/jic  der  Pharm.,  xciv.  14.)  In  the  instance  of  adulterated 
malt  liquor,  in  consequence  of  the  resin  of  hops  it  contains,  it  might  be  expedient  first 
to  evaporate  the  liquor  to  dryness,  and  prepare  a  watery  extract  of  the  residue,  and  then 
to  proceed  as  stated. 

Mr.  J.  W.  Langley  proposes,  as  a  means  of  detection,  the  oxidation  of  picrotoxin. 
"When  to  a  little  of  this  substance,  mixed  with  nitrate  of  potassium  in  a  watch-glass,  a  drop 
of  sulphuric  acid  is  added,  no  observable  reaction  takes  place;  but,  if  a  very  strong 
solution  of  caustic  potassa  or  soda  be  now  added,  a  bright  reddish-yellow  color  is  pro- 
duced, which  is  highly  characteristic.  A  very  minute  quantity  may  thus  be  detected. 
3Ir.  Langley,  however,  thinks  it  extremely  probable  that  this  phenomenon  is  owing  to  a 
minute  quantity  of  some  nitrogenous  principle  strongly  attached  to  the  picrotoxin;  for, 
if  this  principle  be  purified  by  combining  it  in  solution  with  potassa,  and  then  precipi- 
tating it  with  an  acid,  it  does  not  answer  the  test.  {Am.  Journ.  of  Sci.  and  Arts,  18<i2„ 
p.  109.) 

Medical  Properties,  etc.  Cocculus  indicus  acts  in  the  manner  of  the  acrid  narcotic 
poisons,  but  is  never  given  internally.  In  India  it  is  used  to  stupefy  fishes  in  order  that 
they  may  be  caught ;  and  it  has  been  applied  to  the  same  purpose  in  Europe  and  this 
country.  It  is  asserted  that  the  fish  thus  taken  are  not  poisonous.  The  powdered  fruit, 
mixed  with  oil,  is  employed  in  the  East  Indies  as  a  local  application  in  obstinate  cuta- 
neous affections.  An  ointment  made  with  the  powder  has  been  used  in  tinea  capitis,  and 
to  destroy  vermin  in  the  hair.  It  is  a  popular  remedy  in  this  country  for  this  purpose, 
and  great  caution  should  be  used  in  its  employment.  A  tincture  of  CoccuLus  indicus  is 
sometimes  used,  made  by  macerating  the  ground  fruit  in  diluted  alcohol  two  weeks,  in 
the  proportion  of  four  ounces  in  a  pint.  Picrotoxin  has  been  successfully  substituted  by 
Dr.  Jeager  for  the  drug  itself.  Kubbed  up  with  lard  in  the  proportion  of  ten  grains  to 
the  ounce,  it  usually  effected  cures  of  tinea  capitis  in  less  than  u  month.  A  case  is  re« 
corded  by  W.  B.  Thompson,  of  New  York,  in  which  death  in  a  child  six  years  old, 
preceded  by  tetanic  spasms,  and  extremely  contracted  pupil,  resulted  from  the  applica- 
tion of  a  strong  tincture  of  the  fruit  to  the  scalp.  [Med.  Exam.,  X.  S.,  viii.  227.)  It 
should  be  used  with  great  caution  when  the  surface  is  abraded.  Mr.  J.  Crichton  Browne 
has  found  that  picrotoxin  and  chloral  are,  within  certain  limits,  antsigonistic.  (N.  R., 
Oct.  1875.) 

Fluid  Extract  of  Cocculus  Indicus  is  a  convenient  form  for  external  use.  Prof.  Procter 
prepared  it  by  moistening  a  moderately  coarse  powder,  obtained  from  16  troyounces  of 
the  fruit,  with  6  ounces  of  a  menstruum  composed  of  two  parts  of  alcohol  and  one  of 
water ;  packing  the  mixture,  after  two  hours,  in  a  conical  percolator  ;  pouring  upon  it 
a  similar  menstruum  till  twelve  fiuidounces  have  passed;  digesting  the  coatings,  from 
which  the  powder  was  sifted,  in  two  pints  of  diluted  alcohol ;  pouring  the  whole,  when 
cool,  into  the  percolator ;  after  the  liquid  has  disappeared,  pouring  on  diluted  alcohol 
until  two  pints  of  filtered  liquor  are  obtained;  evaporating  this  to  four  fiuidounces; 
mixing  the  residue  with  the  reserved  tincture;  and,  after  24  hours,  filtering  through 
paper.  (.4.  J.  P.,  1863,  p.  112.) 

COCHLEARIA  OFFICIXALIS.  Common  Scrtrvy-grass.  This  is  an  annual  or  bi- 
ennial plant,  sending  up  ^rly  in  the  spring  a  tuft  of  radical  leaves,  which  are  heart- 
shaped,  roundish,  of  a  deep  shining  green  color,  and  supported  on  long  footstalks.  The 
leaves  of  the  stem  are  alternate,  oblong,  somewhat  sinuate,  the  lower  petiolate,  the  upper 
sessile.  The  stem  is  erect,  branched,  angular,  six  or  eight  inches  high,  and  bears,  at  the 
extremity  of  the  branches,  numerous  white  cruciform  jjeduncled  flo\vers  in  thick  clusters. 
The  fruit  is  a  roundish  two-celled  pod,  containing  numerous  seeds.  The  whole  plant 
is  smooth  and  succulent.  It  is  a  native  of  the  northern  countries  of  Europe,  where,  as 
well  as  in  the  United  States,  it  is  occasionally  cultivated  in  gardens.  The  whole  herb  is 
officinal.  It  has,  when  fresh,  a  pungent,  unpleasant  odor  if  bruised,  and  a  warm,  acrid, 
bitter  taste.  These  properties  are  lost  by  drying.  They  are  imparted  to  water  and 
alcohol  by  maceration,  are  retained  by  the  expressed  juice,  and  probably  depend  on  a 
peculiar  volatile  oil,  which  is  separable  in  very  small  quantity  by  distillation  with  water. 
Dr.  Geiseler  has  shown  that,  when  the  dried  herb  is  mixed  with  water  and  a  little  my- 
rosin  (see  Sinapis),  the  taste  and  smell  of  the  fresh  plant  are  developed;  proving  that, 
as  in  black  mustard,  the  volatile  oil  is  produced  by  reaction  between  a  fixed  principle  in 
the  plant  and  water,  under  the  influence  of  myrosin  acting  as  a  ferment.  (Chem.  Cen- 
tralb.,  1856,  p.  124.)  The  oil  was  at  first  supposed  to  be  identical  with  the  oil  of  mus- 
tard, but  Geiseler  considered  it  to  have  a  different  composition,  giving  as  its  formula 
(C3H5)jOS.  (See  A.  J.  P.,  1859,  p.  416.)  The  boiling  point  also  differs,  being,  accord- 
ing to  Dr.  A.  W.  Hofmann,  about  160°  C.  (320°  F.) ;  while  that  of  mustard  is  147°  C. 
(296-6°  F.).  [Chem.  News,  1869,  p.  286.)  According  to  the  later  researches  of  Dr. 
Hofmann,  it  is  shown  to  be  a  mustard  oil  of  the  butylic  series,  having  the  formula 
CgHgNS  =  C^H5,CSX.     Dr.  Hofmann  has  also  made  it  synthetically. 

Common  scurvy-grass  is  gently  stimulant,  aperient,  and  diuretic.     It  is  highly  cele- 
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brated  as  a  remedy  in  sea-scurvy,  and  has  been  recommended  in  chronic  obstructions  of 
the  viscera,  and  in  certain  forms  of  chronic  rheumatism.  The  fresh  plant  may  be  eaten 
as  a  salad,  or  used  in  the  form  of  infusion  in  water  or  wine;  the  expressed  juice  has 
also  been  used.  Alcohol  and  water  are  impregnated  with  its  virtues  by  distillation  ; 
and  the  distilled  spirit  has  been  found  useful  in  paralysis,  in  the  dose  of  thirty  drops 
several  times  a  day.  The  expressed  juice  may  be  used  as  a  local  application  in  scorbutic 
affections  of  the  gums. 

COCO-NUT  OIL.  Cocoa-nut  Oil.  Cocoa-nut  Butter.  This  must  not  be  confounded 
with  the  fixed  oil  of  the  chocolate  nut,  which  is  often  called  cocoa-butter.  (See  Part  I.) 
The  substance  here  considered  is  the  fixed  oil  of  the  coco-nut,  which  is  the  fruit  of  a 
species  of  palm,  denominated  botanically  Cocos  nucifera,  and  universally  known  by  the 
name  of  coco-nut  tree,  or,  as  it  is  frequently  spelled,  cocoa-nut  tree.  The  oil  is  obtained 
either  by  expression  or  decoction.  It  is  of  a  fine  white  color,  of  the  consistence  of  lard 
at  ordinary  temperatures,  becoming  solid,  like  suet,  between  40°  F.  and  50°  F.,  and  liquid 
at  about  80°  F.,  of  a  bland  taste,  and  a  peculiar,  not  disagreeable  odor.  It  is  readily  dis- 
solved by  alcohol.  It  consists  mainly  of  a  peculiar  fatty  principle,  called  coctnm,'with 
small  amounts  of  olein.  The  cocinin  when  saponified  with  alkalies  yields  glycerin  and 
cochiic  acid  (coco-stearicacid),  C^H^gOj.  It  has  also  been  found  to  contain  several  solid 
and  volatile  acids,  as  caproic,  caprylic,  capric,  and  pichuric  acids.  {Jou7-n.  de  Pharm., 
8e  ser.,  xv.  69.) 

This  oil  has  been  used  for  various  purposes  in  medicine  and  pharmacy.  Dr.  Theoph- 
ilus  Thomson  has  found  it  to  possess  virtues  similar  to  those  of  cod-liver  oil,  and  has 
used  it  with  advantage  in  consumption.  In  some  instances  it  appeared  to  arrest  the 
progress  of  phthisis  as  decisively  as  that  oil,  over  which  it  has  the  advantages  of  being 
cheaper,  more  palatable,  and  less  apt  to  produce  nausea.  {Cli7i.  Lect.  on  Pulmonary  Con- 
sumption, Am.  ed.,  p.  128.)  Dr.  J.  H.  "Warren,  of  Boston,  gives  similar  testimony  in  its 
favor.  {Bost.  Med.  and  Su7'g.  Journ.,  Hi.  377.)  In  Germany  it  has  been  used  in  phar- 
macy, to  a  considerable  extent,  as  a  substitute  for  lard,  to  which,  according  to  Petten- 
kofer,  it  is  preferable  on  account  of  its  less  tendency  to  rancidity,  its  more  ready  absorp- 
tion when  rubbed  on  the  surface  of  the  bod}',  and  its  less  liability  to  produce  chemical 
changes  in  the  substances  with  which  it  is  associated.  Thus,  the  ointment  of  iodide  of 
potassium,  when  made  with  lard,  becomes  yellow  in  a  few  days ;  while,  if  made  with 
coco-nut  oil,  it  remains  unchanged  for  two  months  or  more.  Vegetable  substances  also 
keep  better  in  ointment  prepared  with  this  oil  than  with  lard.  Besides,  it  takes  up  one- 
third  more  water,  which  is  a  useful  quality  when  it  is  desirable  to  apply  saline  solutions 
externally.  To  prepare  it  for  use,  nothing  more  is  ordinarily  necessary  than  to  melt  it 
at  a  moderate  heat,  and  strain  it  through  linen.  If  colored,  it  may  be  digested  with 
powdered  animal  charcoal,  and  subsequently  filtered  through  paper.  {A.  J.  P.,  xxix.  331.) 
Coco-nut  oil  is  used  in  the  manufacture  of  soap,  particularly  in  the  transparent  varieties, 
for  which  purpose  it  is  largely  used  abroad  forgiving  firmness  to  the  ordinary  soap;  this 
property  also  permits  of  the  addition  of  a  large  quantity  of  water,  an  advantage  likely 
to  be  adopted  by  all,  but  unfortunately  coco-nut  oil  soap  is  very  apt  to  contain  free 
caprylic  acid  ;  and  the  persistent  rancid  odor,  resembling  that  of  infant's  vomit,  left  upon 
the  skin  after  washing  with  such  soap,  is  an  etfectual  bar  to  its  very  extended  use.  A 
preparation  has  been  shown  to  us,  said  to  be  the  liquid  part  of  coco-nut  oil,  prepared  in 
London,  and,  under  the  name  of  coco-olein,  used,  instead  of  the  oil  itself,  as  a  substitute 
for  cod-liver  oil.  The  dose  of  this,  as  well  as  of  the  oil,  is  h^lf  a  fluidounce  three  times 
a  day.     If  the  oil  is  used,  it  may  be  readily  brought  to  the  liquid  state  by  a  gentle  heat. 

CCELOCLINE  POLYCARPA(Alphonse  De  Candolle).  Unona  polycarpa  (DeCand.). 
Berberin  Tree.  Velloio-dye  Tree  of  Soudan.  This  is  a  small  tree,  growing  in  Soudan, 
Sierra  Leone,  and  certain  parts  of  Western  Africa,  the  bark  of  which  has  come  into  notice 
through  the  researches  of  Dr.  Wm.  F.  Daniell,  who  has  described  both  the  tree  and  its 
bark.  {P.  J.  Tr.,  Feb.  1857.)  When  wounded,  the  tree  exudes  a  juice  which  produces  a 
yellow  stain  upon  linen,  that  cannot  be  washed  out.  The  epidermis  of  the  bark  is  greenish 
gray,  interrupted  by  occasional  blackish  patches  ;  the  inner  layers  are  of  a  golden  yellow, 
and  very  fibrous,  so  that  they  can  be  separated  in  ribbon-like  bands.  The  bark  is  mod- 
erately but  disagreeably  bitter,  and  stains  the  saliva  yellow.  Water  extracts  its  color 
and  bitterness.  Dr.  Stenhouse  has  ascertained  that  it  contains  berberine.  The  bark  is 
much  used  in  Africa  for  dyeing  yellow.  In  Sierra  Leone  it  is  employed  topically  in  the 
treatment  of  obstinate  ulcers,  in  the  state  of  powder  or  decoction. 

COLLINSONIA  CANADENSIS.  Horse-weed.  Horse-balm.  Richweed.  Heal-all. 
Stone-Root.  Knot-root.  An  indigenous  plant,  with  a  perennial,  knotty  root,  and  an  herba- 
ceous simple  stem,  about  two  feet  high,  furnished  with  two  or  three  pairs  of  broad  cor- 
date-ovate, smooth  leaves,  and  terminating  in  a  panicle  of  yellow  flowers  in  branched 
racemes.  The  flowers  are  diandrous  and  monogynous,  with  a  labiate  calyx  and  corolla, 
the  latter  of  which  has  the  lower  lip  fringed.  The  plant  grows  in  woods  from  Canada 
to  the  Carolinas,  and  flowers  from  July  to  September.  The  whole  plant  has  a  strong 
disagreeable  odor,  and  a  warm  pungent  taste,  due  to  the  presence  of  a  volatile  oil.  It 
is  considered  tonic,  astringent,  diaphoretic,  and  diuretic  ;  and  the  root,  in  substance,  is 
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said  to  irritate  the  stomach,  and  produce  vomiting,  even  in  small  doses.  A  decoction 
of  the  fresh  root  is  said  to  have  been  used  with  advantage  in  catarrh  of  the  bladder, 
leucorrhoea,  gravel,  dropsy,  and  other  complaints ;  and  the  leaves  are  applied  by  the 
country-people,  in  the  form  of  cataplasm  or  fomentation,  to  wounds,  bruises,  and  sores, 
and  in  cases  of  internal  abdominal  pains. 

COLUTEA  ARBORESCENS.  Bladder  Senna.  A  shrub  growing  spontaneously  in 
the  southern  and  eastern  parts  of  Europe,  and  cultivated  in  gardens  as  an  ornamental 
plant.  Its  leaves  are  pinnate,  consisting  of  from  three  to  five  pairs  of  leaflets,  with  an 
odd  one  at  the  end.  The  leaflets  are  obovate,  slightly  emarginate,  smooth,  and  of  a 
deep  green  color  on  the  upper  surface,  grayish  green  and  somewhat  pubescent  beneath. 
The  flowers  are  yellow,  and  the  fruit  vesicular,  whence  the  plant  derived  its  vulgar  name. 
The  leaflets  are  purgative,  and  in  some  parts  of  Europe  are  used  as  a  substitute  for  senna, 
which  is  said  to  be  sometimes  adulterated  with  them.  Bladder  senna  is  comparatively 
very  feeble.  It  is  administered  in  infusion  or  decoction,  of  which  the  dose  is  about  half 
a  pint,  containing  the  virtues  of  from  one  to  three  ounces  of  the  leaves. 

COLZA  OIL.  This  is  an  oil  expressed  from  the  seed  of  the  Brassica  eampestris,  or 
field  cabl?/ige,  a  cruciferous  plant  which  grows  wild  through  the  greater  part  of  Europe, 
and  is  largely  cultivated  in  France  and  Germany,  where  the  fields,  at  its  period  of 
flowering,  are  beautiful  with  its  bright  yellow  blossoms.  It  is  cultivated  for  the  sake 
of  the  oil,  obtained  by  expression  from  its  seeds,  which  is  largely  used  in  the  arts,  though, 
in  consequence  of  its  unpleasant  taste,  unfitted  for  the  table. 

COMPTONIA  ASPLENIFOLIA.  Sweet  Fern.  A  shrubby,  indigenous  plant, 
named  from  the  resemblance  of  its  leaves  to  the  spleenwort  fern.  It  grows  in  thin  sandy 
or  stony  woods,  from  New  England  to  Virginia.  All  parts  of  it  possess  a  resinous  spicy 
odor,  which  is  increased  when  the  plant  is  rubbed.  Mr.  R.  T.  Chiles  has  found  in  it 
tannic  and  gallic  acid,  volatile  oil,  extractive,  gum,  resin,  and  a  substance  resembling 
saponin.  {A.  J.  P.,  xlv.  306.)  H.  K.  Bowman  found  it  to  contain  820  per  cent,  of 
tannin.  (A.  J.  P.,  1869,  p.  193.)  It  is  said  to  be  tonic  and  astringent,  and  to  be  occasion- 
ally used  in  domestic  practice  as  a  remed}'  in  diarrhoea  and  various  other  complaints. 
It  is  employed  in  the  form  of  decoction. 

CONIOSELENIUM  CANADENSE.  Hemlock  Parsley.  (Gray's  Manual,  p.  1.54.) 
This  plant  grows  in  swamps  in  the  northern  parts  of  the  United  States  and  in  (I'anada. 
(See  Ediii.  Med.  Journ.,  1865,  p.  1106.)    It  is  occasionally  used  as  a  remedy  in  dysentery. 

CONTRAYERYA.  Contrayerra.  This  is  the  root  of  Dorstenia  Contrayerva,  of 
the  natural  order  Urticaceje.  The  following  is  its  generic  character  : — "  Receptacle  com- 
mon, one-leafed,  fleshy,  in  which  solitary  seeds  are  nestled."  {  Willd.)  This  plant  has  a 
perennial,  fusiform,  branching,  rough,  compact  root  or  rhizome,  which  sends  up  several 
leaves  of  an  irregular  shape,  about  four  inches  in  length,  lobed,  serrated,  pointed,  and 
placed  upon  long  radical  footstalks,  which  are  winged  towards  the  leaves.  The  scapes 
or  flower-stems  are  also  radical,  rise  several  inches  in  height,  and  support  irregular  quad- 
rangular receptacles,  which  contain  male  and  female  flowers,  the  former  having  two 
stamens,  the  latter  a  single  style.  The  capsule,  when  ripe,  possesses  an  elastic  power, 
by  which  the  seeds  are  thrown  out  with  considerable  force.  The  plant  grows  in  Mexico, 
the  "West  Indies,  and  Peru.  The  root  (rhizome)  is  theofl5cinal  portion.  According  to 
Pereira  and  Dr.  Martins,  however,  the  contrayerva  of  the  shops  is  the  product  of  D. 
Brasiliensls,  and  is  brought  from  Brazil.  The  term  contrayerba,  in  the  language  of  the 
Spanish  Americans,  signifies  coiintei-poison  or  antidote,  and  was  applied  to  this  root  under 
the  impression  that  it  had  the  property  of  counteracting  all  kinds  of  poison.  The  prob- 
ability is  that  the  root  sold  as  contrayerva  is  derived  from  several  species  of  Dorstenia, 
among  which,  besides  D.  Contrayerva,  two  others  are  mentioned  by  Dr.  Houston,  D. 
Houstonia  and  D.  Drakena,  the  former  growing  near  Campeachy,  the  latter  near  Vera 
Cruz. 

The  root,  as  found  in  our  shops,  is  oblong,  an  inch  or  two  in  length,  of  varying 
thickness,  very  hard,  rough,  and  solid,  of  a  reddish-brown  color  externally,  and  pale 
within  ;  and  has  numerous,  long,  slender,  yellowish  fibres  attached  to  its  inferior  part. 
The  odor  is  aromatic  ;  the  taste  warm,  slightly  bitterish,  and  pungent.  The  fibres  have 
less  taste  and  smell  than  the  tuberous  portion.  The  sensitive  properties  are  extracted  by 
alcohol  and  boiling  water.  The  decoction  is  highly  mucilaginous.  The  tincture  reddens 
infusion  of  litmus,  and  lets  fall  a  precipitate  on  the  addition  of  water.  The  root,  so  far 
as  we  know,  has  not  yet  been  analyzed,  but  contains  starch  and  a  volatile  oil.  Contra- 
yerva is  a  stimulant  tonic  and  diaphoretic,  and  has  been  given  in  low  states  of  fever, 
malignant  eruptive  diseases,  some  forms  of  dysentery  and  diarrhoea,  and  other  diseases 
requiring  gentle  stimulation.  It  is  very  seldom  used  in  this  country.  The  dose  of  the 
powdered  root  is  about  half  a  drachm. 

CONVALLARIA  MAJALIS.  Lily  of  the  Valley.    G.  F.  Walz  found  in  this  garden 

plant  convallarin  and  convallamarin .  [A.  J.  P.,  1859,  p.  577.)    Convallarin  is  in  colorless 

rectangular  prisms,  scarcely  soluble  in  water,  but  sufficiently  so  to  render  the  solution 

acrid,  and  to  cause  it  when  shaken  to  foam  like  soap  and  wate».     It  is  easily  dissolved 
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by  alcohol.  Its  composition  is  represented  by  the  formula  Cj4H3,0,i.  It  is  a  glucoside. 
Convallamarin  is  a  white  powder,  very  bitter  and  afterwards  sweetish,  soluble  in  water 
and  alcohol,  but  not  in  ether.  This  also  is  a  glucoside.  Its  composition  is  C^^^O^^. 
Talven  internally  the  flowers  are  said  to  be  emetic  and  cathartic,  and  their  extract  purges 
actively  in  the  dose  of  half  a  drachm.  They  were  formerly  used  in  epilepsy  and  against 
worms.  The  root,  which  is  also  bitter,  has  similar  purgative  properties,  and  in  powder 
is  said  to  be  sternutatory.  The  effects  on  the  system  of  the  two  principles  above 
mentioned  have  been  investigated  by  Dr.  H.  Marme,  of  Germany,  with  the  follow- 
ing results.  Convallarin,  in  doses  of  3  or  4  grains,  acts  as  a  purgative,  without  ob- 
servable inconvenience  to  the  animals  acted  on  ;  convallamarin,  even  in  small  doses, 
produces  active  vomiting,  whether  given  bj'  the  mouth  or  injected  into  the  subcutaneous 
tissue,  or  directly  into  the  veins.  The  latter  principle  acts  especially  on  the  heart,  at 
first  diminishing  the  number  of  its  pulsations,  and  afterwards  rendering  them  more 
frequent  and  irregular,  and  causing  death  in  a  few  minutes  after  the  introduction  of  the 
poison.  The  heart  appears  to  be  paralyzed,  and  cannot  be  excited  after  death.  The 
principle  acts  on  the  heart  through  the  vagi  nerves.  From  6  to  8  milligrammes  (one- 
tenth  to  one-eighth  of  a  grain)  caused  death  when  injected  into  the  cervical  vein  in 
rabbits.  {N.  Y.^Med.  Journ.,  1867,  p.  166;  Schmidt's  Juhrbuch.,  1867,  v.  166.)  Very 
recently  [Bull.  Therap.,  July,  1882)  Prof.  See  has  elaborately  investigated  the  action 
of  the  extract  of  the  whole  plant,  and  concluded  that  it  is  a  very  important  cardiac 
remedy,  acting  as  a  direct  stimulant  to  the  heart  muscle,  and  in  overdose  causing  sys- 
tolic arrest.  He  found  that  it  elevates  the  blood  pressure,  and  acts  very  much  liite 
digitalis,  but  depresses  the  inhibitory  nerves.  It  is  especially  useful  in  cardiac  valvular 
affections  when  the  heart  is  weak  and  dropsj'-  exists.  Under  these  circumstances  it  is 
actively  diuretic.  We  have  known  an  infusion  (eight  ounces  to  a  pint  of  boiling  water) 
of  the  plant  used  in  several  cases  with  excellent  results  in  doses  of  two  fluidounces. 
Prof.  See  gave  from  a  half  to  one  Gm.  of  the  extract  daily  (grs.  7-5  to  15-34), 

CONVALLARIA  POLYGONATUM.  Linn.  Polygonaimn  umfloriim.  Desfon- 
taines. — Solomo^i's  Seal.  A  perennial,  herbaceous  European  plant,  the  root  of  which  is 
horizontal,  jointed,  white,  and  marked  at  short  intervals  with  small  circular  impres- 
sions, which  bear  a  remote  resemblance  to  those  made  by  a  seal,  and  have  served  to  give 
a  name  to  the  plant.  The  root  is  inodorous,  and  of  a  sweetish  mucilaginous  taste,  fol- 
lowed by  a  slight  degree  of  bitterness  and  acrimony.  It  is  said  to  be  emetic.  In  former 
times  it  was  used  externally  in  bruises,  especially  those  about  the  eyes,  in  tumors, 
wounds,  and  cutaneous  eruptions,  and  was  highly  esteemed  as  a  cosmetic.  At  present  it 
is  not  employed,  though  recommended  by  Hermann  as  a  good  remedy  in  gout  and  rheu- 
matism. The  berries  and  flowers  are  said  to  be  acrid  and  poisonous.  C.  imdtijlora  [Poly- 
gonatwn  m,ultiJloriim,  Desf.),  which  grows  both  in  this  country  and  in  Europe,  is  analo- 
gous to  the  preceding  in  properties.  Dr.  John  H.  Kauch  found  two  fluidounces  of  a 
decoction,  made  by  boiling  two  ounces  of  the  root  in  a  pint  of  milk,  to  produce  nausea, 
a  cathartic  cftect,  and  either  diaphoresis  or  diuresis.  He  used  it  advantageousl}'  as  an 
internal  remedy  in  piles,  and  externally  in  the  form  of  decoction,  in  the  affection  of  the 
skin  resulting  from  the  poisonous  exhalations  of  certain  plants.  [Inaugural  Essay,  March, 
1849.) 

CONVOLVULUS  PANDURATUS.  Wild  Potato.  The  wild  potato  plant  (for  a 
figure  of  which  see  Barton's  Med.  Bot.  1.  249)  has  a  perennial  root,  and  a  round,  purplish, 
procumbent  or  climbing  stem,  which  twines  around  neighboring  objects,  and  grows 
sometimes  twelve  feet  in  length.  The  leaves,  which  stand  alternately  on  long  petioles, 
are  broad,  heart-shaped  at  the  base,  entire  or  lobed  on  the  sides  like  a  guitar  or  violin, 
somewhat  acuminate,  deep  green  on  the  upper  surface,  and  paler  beneath.  The  flowers 
are  in  fascicles,  upon  long  axillary  peduncles.  The  calyx  is  smooth  and  awnless  ;  the 
corolla  tubular,  campanulate,  very  large,  white  at  the  border,  but  purplish  red  at  the 
base.  The  plant  is  indigenous,  growing  throughout  the  United  States  in  sandy  fields 
and  along  fences,  and  flowering  from  June  to  August.  A  variety  with  double  flowers 
'is  cultivated  in  the  gardens  for  the  sake  of  ornament.  The  root,  which  was  the  oflScinal 
part,  is  very  large,  two  or  three  feet  in  length,  about  three  inches  thick,  branched  at  the 
bottom,  externally  of  a  brownish-yellow  color,  and  full  of  longitudinal  fissures,  inter- 
nally whitish  and  milky,  and  of  a  somewhat  acrid  taste.  The  wild  potato  is  feebly 
cathartic,  and  has  been  proposed  as  a  substitute  for  jalap,  but  is  scarcely  used.  It  is 
thought  to  be  diuretic,  and  has  been  employed  with  supposed  advantage  in  strangury 
and  calculous  complaints.  Dr.  G.  M.  Maclean  considers  it  one  of  the  best  diuretics  he 
has  used,  when  given  in  infusion.  [N.  Y.  Journ.  of  Med.,  x.  375.)  Forty  grains  of  the 
dried  root  are  said  to  purge  gently. 

COPAL.  A  resinous  substance,  brought  from  the  East  Indies,  South  America,  and 
the  eastern  and  western  coasts  of  Africa,  but  most  abundantly  from  the  first  mentioned 
source.  It  is  the  concrete  juice  of  different  trees,  and  is  furnished  by  exudation.  The 
East  India  copal  has  been  ascribed  to  the  Vateria  Indica  of  Linn.,  the  Elceocarpiis  copali- 
ferus  of  Retzius ;  and  the  Brazilian,  by  Martins  and  Hayne,  probably  with  justice,  to 
different  species  of  Hymenaea.     There  is  some  reason  to  believe  that  the  East  India  copal . 
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is  also  the  product  of  a  Hymenaea  ;  at  least  a  specimen  of  this  resin  was  collected  by  M. 
Perottet  from  the  Hymencpa  verrticosa,  which  he  found  growing  in  the  Isle  of  Bourbon. 
This  tree  is  a  native  of  Madagascar,  and  probably  of  the  neighboring  parts  of  Africa; 
and  M.  Perottet  was  informed  that  the  copal  of  India  is  taken  thither  by  the  Arabs  of 
iluscat,  who  obtain  it  from  the  east  coast  of  Africa.  (Journ.  de  Fharm.,  3e  ser.,  i.  406.) 
It  is  stated  by  Mr.  James  Vaughan,  who  was  stationed  as  army  surgeon  at  Aden  in  Ara- 
bia, that  copal  is  taken  to  that  port  from  the  African  coast  opposite  the  island  of  Zanzi- 
bar, where  it  is  said  to  be  dug  up  from  the  earth.  {Pharm  Journ  ,  xii.  385.)  Col.  Play- 
fair,  British  Consul  at  Zanzibar,  has  sent  to  the  Kew  Museum  specimens  of  the  bark  of 
a  tree,  with  the  resin  in  situ,  and  specimens  of  the  collected  resin,  and  of  the  fruit  of  the 
tree,  which  leave  little  doubt  that  the  Zanzibar  copal  is  obtained  from  the  Hymencea 
Mozambicensis.  In  a  communication  from  Dr.  John  Kirk,  dated  Zanzibar,  March  20, 
1865,  it  is  stated  that  the  smooth  copal,  exported  from  that  region,  is  obtained  from  the 
Trackylobiiim  Mozambicense,  Kl.,  a  small  tree  or  bush,  distinguished  by  its  rounded 
head  of  glossy  leaves,  with  groups  of  white  flowers  at  the  ends  of  the  branches.  The 
trunk  and  limbs  are  covered  with  a  clear  resinous  exudation,  portions  of  which,  after 
solidifying,  drop  to  the  ground  and  are  collected,  while  other  portions  are  broken  from 
the  tree.  This  kind  of  resin  is  always  smooth,  and  is  exported  to  India.  Another 
variety,  with  an  indented  goose-flesh  surface,  known  in  the  English  market  as  anime, 
is  dug  from  the  earth,  and,  though  the  product  of  forests  now  extinct,  originated  prob- 
ably from  the  same  tree,  as  specimens  of  the  recent  gum,  which  had  dropped  from  the 
tree  and  been  some  time  buried  in  the  sand,  present  similar  surface-marking,  and  in 
other  respects  exhibit  similar  physical  properties.  {P.  J.  Tr.,  1869,  p.  654.)  In  papers 
contained  in  the  P.  J.  Tr.  (xvi.  369  and  423),  Dr.  "W".  F.  Daniell  has  given  an  account 
of  several  varieties  of  copal  produced  on  the  coast  and  interior  parts  of  Western 
Africa,  from  Sierra  Leone  to  Angola  and  Benguela,  and  exported  in  large  quantities. 
Those  from  Sierra  Leone,  which  are  most  highly  valued  for  their  superior  hardness 
and  transparency',  are  said  by  Dr.  Daniell  to  be  derived  from  the  Guibourtia  ctpnUiJera 
of  Bennett,  a  large  tree,  growing  preferably  in  mountainous  regions,  and  very  nearly 
related,  botanically,  to  the  Hymenjea;,  which  produce  copal  in  other  regions.  The  drug 
is  mostly  collected,  not  from  the  tree  itself,  but  from  the  beds  and  borders  of  streams, 
into  which  it  is  washed  down,  during  the  rains,  from  the  hill-sides,  in  the  soil  of  which 
it  had  been  deposited.  Copal  varies  in  appearance  and  properties  as  procured  from  dif- 
ferent sources.  It  is  in  roundish,  irregular,  or  flattish  pieces,  often  rough  over  the  sur- 
face, probably  from  the  impression  of  sand  in  its  soft  state,  colorless,  yellowish,  or 
brownish  yellow,  more  or  less  transparent,  very  hard,  with  a  shining,  conchoidal  frac- 
ture, inodorous  and  tasteless,  of  a  sp.  gr.  varying  from  1045  to  1-139,  insoluble  in  alcohol, 
partially  soluble  in  ether  and  slightly  so  in  oil  of  turpentine.  Some  varieties  unite  with 
alcohol,  if  suspended  in  its  vapor  while  boiling.  By  heat  it  melts  and  emits  gases,  loses 
from  5  to  12  per  cent,  of  weight,  and  is  converted  into  pyrocopal,  which  is  soluble  in 
ether,  alcohol,  and  oil  of  turpentine,  and  out  of  which  varnishes  are  usually  made.  It 
is  not  a  proximate  principle,  but  consists  of  various  resins  united  in  different  proportions, 
the  average  composition  of  which  very  nearly  corresponds  to  the  formula  C,„HjgO, 
showing  it  to  have  arisen  from  the  oxidation  of  various  terpencs,  Cj^Hig.  The  East 
India  or  African  cojwl  is  described  by  Mr.  Schindler  as  of  a  globular  form,  softer  and 
more  transparent  than  the  other  varieties,  with  a  surface  always  clear,  and  having  an 
agreeable  smell  when  heated.  It  is  readily  and  freely  dissolved  by  the  oils  of  turpentine 
and  rosemary  when  pure,  but  not  by  these  fluids  when  rendered  resinous  by  age.  It  is 
more  readily  fusible  than  the  others,  and  makes  the  best  varnish.  The  West  India  copal 
is  in  flat  pieces,  seldom  weighing  more  than  three  ounces,  rarely  containing  insects,  very 
hard,  of  a  rough  appearance,  of  a  yellowish  color,  and  without  smell  or  taste.  It  is 
much  less  readily  dissolved  hy  oil  of  turpentine  than  the  East  India  variety,  swells 
but  does  not  dissolve  in  oil  of  rosemary,  and  is  slightly  soluble  in  absolute  alcohol.  A 
third  kind,  probably  also  American,  is  in  convex  or  concave  pieces,  about  a  pound  in 
weight,  often  containing  insects  and  other  impurities.  In  solubility  it  resembles  the 
last  mentioned  variety,  in  fusibility  is  intermediate  between  it  and  the  East  Indian, 
and  is  altogether  inferior.  [P.  J.  Tr.,  1850.)  The  African  or  Sierra  Leone  copal  is 
described  by  Dr  Daniell  as  occurring  "  in  small  round  tears,  or  irregular  conical  and 
smooth  nodulated  masses,  seldom  exceeding  in  size  an  ordinary  duck  eg^.  They  are 
covered,  to  a  greater  or  less  extent,  by  a  peculiar  white  efflorescence,  which  increases  by 
age.  Their  color  graduates  from  a  {>ale  green  to  a  lemon  or  dull  yellow."  {Ibid.,  xvi. 
369.)  Dr.  Welwitsch,  in  "  Notes  and  Observations"  on  the  subject  of  copal,  made  during 
his  travels  in  West  Africa,  states  that  this  drug  is  mostly  found  in  sandy  soil,  in  the 
hilly  districts,  along  the  whole  coast  of  Angola,  where  its  prevalence  coincides  with  that 
of  Adansonia  digitata.  It  is  dug  from  the  earth,  or  found  in  spots  where  it  has  been 
collected  by  the  washing  of  the  rains,  or  laid  bare  by  earth-falls ;  and  the  quantity  annually 
collected  in  this  region,  and  exported  from  Benguela,  from  1850  to  1860.  was*  1,600,000 
pounds.  There  were  received  at  the  port  of  New  York  in  the  year  1880,  17,887  packages 
of  gum  copal  valued  at  654,860  dollars,  and  in  1881,  15,309  packages  valued  at  354,-559 
dollars.      The  surface,  like  that  described  by  Dr.  Daniell,  is  covered  with  a  whitish 
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earthy  crust,  sometimes  exhibiting  veins  or  net-work,  probably  produced  by  attrition 
in  their  conveyance  by  floods  from  their  original  site.  {A.  J.  P.,  1866,  p.  439;  from 
Gardener's  Chronicle.)  Crude  &i\d  scraped  copal  are  also  known  in  the  market;  the 
former  of  a  dull  opaque  appearance  externally,  the  latter  much  clearer  and  more  trans- 
parent, in  consequence  of  being  deprived  of  its  outer  coat.  The  process  of  scraping  is 
gaid  to  consist  in  the  removal  of  the  exterior  portion  by  means  of  an  alkaline  solution, 
which  readily  dissolves  copal.  This  resin  is  used  chiefly  in  making  varnishes.  For  a 
paper  by  M.  H.  Violette  on  the  preparation  of  copal  varnish,  see  the  A.  J.  P.  (1863, 
p.  140).  M.  Violette  states  that  certain  varieties  of  copal  used  for  varnish,  which  are 
not  naturally  soluble  in  ether,  oil  of  turpentine,  benzin,  petroleum,  etc.,  become  soluble 
in  these  menstrua,  whether  cold  or  hot,  by  being  heated  in  close  vessels  to  the  tempera- 
ture of  350°  to  400°,  and  thus  yield  excellent  varnishes  without  loss  of  matter ;  and  the 
same  resin,  heated  as  above  with  one-third  of  linseed  oil  and  three-fourths  of  oil  of 
turpentine,  gives  directly  a  clear,  limpid,  slightly  yellowish  varnish,  fit  for  the  most 
delicate  uses.  (Journ.  de  Pharm.,  4e  ser.,  iv.  284.)  Edison  found  anilin  oil  a  good  sol- 
vent for  copal.   [^QG  Anilin.) 

COPPER,  BLACK  OXIDE  OP.  CuO,  or  cupric  oxide,  is  obtained  most  conve- 
niently by  heating  to  redness  the  nitrate.  This  oxide,  in  the  form  of  ointment,  made  by 
mixing  four  parts  with  thirty  of  lard,  has  been  used  in  frictions,  practised  twice  a  day, 
for  the  removal  of  chronic  indurations  of  the  glands.  (Hoppe,  Aim.  de  Therap.,  1855, 
p.  251.) 

COPTIS.  The  slender,  bright  yellow  root  of  the  indigenous  creeping  plant  Coptis  tri- 
folia,  or  goldthread ^  was  formerly  officinal  in  the  U.  S.  Pharmacopoeia.  The  plant  be- 
longs to  the  Ranunculaceaj ;  the  leaves,  which  stand  on  long  slender  footstalks,  are  ternate, 
with  firm,  rounded  or  obovate,  sessile  leaflets,  having  an  acute  base,  a  lobed  and  acumi- 
nately  crenate  margin,  and  a  smooth  veined  surface.  The  flower-stem  is  slender,  round, 
rather  longes  than  the  leaves,  and  surmounted  by  one  small  white  flower,  with  a  minute 
mucronate  bract  beneath  it.  The  five  or  six  caducous  petals  are  oblong,  concave,  and 
white  ;  the  nectaries  inversely  conical,  hollow,  and  yellow  at  the  top.  The  .stamens  have 
capillary  filaments  and  globose  anthers.  The  germs  are  from  five  to  eight,  stipitate,  ob- 
long, compressed,  and  support  short  recurved  styles,  with  acute  stigmas.  The  capsules, 
which  diverge  in  a  star-like  form,  are  pedicelled,  compressed,  beaked,  and  contain 
numerous  black  seeds  attached  to  the  inner  side.  The  goldthread  inhabits  the  northern 
regions  of  this  continent  and  of  Asia,  and  is  found  in  Greenland  and  Iceland.  It  de- 
lights in  the  dark  shady  swamps  and  cold  morasses  of  northern  latitudes  and  Alpine 
regions,  and  abounds  in  Canada,  and  in  the  hilly  districts  of  the  Northern  United  States. 
Its  blossoms  appear  in  May.  AH  parts  of  the  plant  possess  more  or  less  bitterness  ;  but 
this  property  is  most  intense  in  the  root. 

Dried  goldthread,  as  brought  into  the  market,  is  in  loosely  matted  masses,  consisting 
of  the  long,  thread-like,  orange-yellow  roots,  frequently  interlaced,  and  mingled  with 
the  leaves  and  stems  of  the  plant.  It  is  without  smell,  and  has  a  purely  bitter  taste,  un- 
attended with  aroma  or  astringency.  It  imparts  a  bitterness  and  yellow  color  to  water 
and  alcohol,  but  most  perfectly  to  the  latter,  with  which  it  forms  a  bright  yellow  tincture. 
The  infusion  is  precipitated  by  nitrate  of  silver  and  acetate  of  lead.  [Bigelow.)  It  aflbrds 
no  evidence  of  containing  either  resin,  gum,  or  tannin.  The  plant  undoubtedly  contains 
herberine,  which,  according  to  Prof.  F.  F.  Mayer  {A.  J.  P.,  1863)  and  Mr.  E.  Z.  Gross 
(Ibid.,  1873),  is  associated  with  another  alkaloid.  Mr.  Gross  states  that  coptine  differs 
from  berberine  in  its  colorless  crystals,  and  by  forming  with  iodohydrargyrate  of  po- 
tassium a  crystalline  instead  of  flocculent  precipitate.  Goldthread  is  a  simple  tonic  bitter, 
hearing  a  close  resemblance  to  quassia  in  its  mode  of  action,  and  applicable  to  all  cases 
in  which  that  medicine  is  prescribed,  though,  from  its  higher  price,  not  likely  to  come 
into  general  use  as  a  substitute.  In  New  England  it  is  employed  as  a  local  application 
in  aphthous  ulcerations  of  the  mouth  ;  but  it  probably  has  no  other  virtues  in  this  com- 
plaint than  such  as  are  common  to  the  simple  bitters.  It  may  be  given  in  substance, 
infusion,  or  tincture.  The  dose  of  the  powder  is  from  ten  to  thirty  grains,  of  a  tincture 
made  with  an  ounce  of  the  root  to  a  pint  of  diluted  alcohol,  one  fluidrachm. 

Another  species  of  Coptis  has  been  described  by  Dr.  Wallich,  under  the  name  of  Coptis 
teeta,  which  grows  in  the  mountainous  regions  bordering  on  Assam,  and  is  much  used 
as  a  tonic  by  the  natives,  and  by  the  Chinese.  It  appears  to  be  closely  analogous  in 
properties  to  C.  trifolia,  and  is  said  to  contain  8|  per  cent,  of  berberine.  It  has  been 
introduced  into  use  in  British  India.  It  is  highh^  commended  by  Mr.  Twining  as  a 
stomachic  tonic.  (P.  J.  Tr.,  1870,  p.  161.)  In  Japan  the  rhizome  of  the  Coptis  ane- 
mo7icpfolia  is  used. 

CORAL.  A  substance  found  at  the  bottom  of  the  Mediterranean,  and  other  seas, 
formerly  considered  as  a  plant,  but  now  universally  admitted  to  belong  to  the  animal 
kingdom.  The  7'ed  coral  {Coralliumrubrum  of  Lamarck,  Isis  nobilisof  Linn.)  is  in  the 
form  of  a  small  shrub,  a  foot  or  two  in  height,  with  a  stem  sometimes  an  inch  or  two  in 
thickness,  fixed  to  the  rock  by  an  expansion  of  the  base,  divided  above  into  branches, 
and  covered  with  a  pulpy  membrane,  which  is  properly  the  living  part,  and  which  is 
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removed  when  the  coral  is  collected.  The  central  portion  is  extremely  hard,  of  various 
shades  of  red,  susceptible  of  a  brilliant  polish,  longitudinally  striated,  and  formed  of 
concentric  layers,  which  are  rendered  obvious  by  calcination.  Its  chief  constituent  is 
carbonate  of  calcium,  which  is  colored  by  oxide  of  iron,  and  united,  as  in  similar  cal- 
careous products,  with  more  or  less  animal  matter.  It  was  formerly  highly  esteemed  as 
a  remedy,  but  is  in  no  respect  superior  to  prepared  oyster-shell,  or  other  form  of  carbonate 
of  calcium,  derived  from  the  animal  kingdom.  It  was  employed  in  fine  powder,  or  in 
different  preparations,  such  as  troches,  syrups,  conserves,  etc.  At  present  it  is  valued 
chiefly  as  an  ornament. 

CORALLIX.  Pceonin.  A  coloring  or  dyeing  material,  derived  from  rosolie  acid  or 
ffwrtn,  which  is  itself  derived  from  carbolic  acid  or  phenol  by  the  joint  action  of  sul- 
phuric and  oxalic  acids  upon  it.  It  is  formed  by  exposing  together  rosolie  acid  and  alco- 
holic ammonia  to  a  heat  of  149°  C.  (300°  F.).  A  solid  substance  is  thus  obtained,  in 
scales  of  a  peony  redness,  with  reflected  green  or  dull  yellow  rays,  almost  insoluble  in 
water,  soluble  in  alcohol  and  the  fixed  oils.  Dr.  Ambrose  Tardieu,  having  met  with 
some  extraordinary  cases  of  a  severe  vesicular  eruption  upon  the  feet,  attended  with  vio- 
lent inflammation  and  swelling,  and  with  general  febrile  symptoms,  and  having  been 
disposed  to  ascribe  the  aflection  to  the  poisonous  properties  of  the  coloring  matter  con- 
tained in  a  red  silk,  out  of  which  socks,  slippers,  stockings,  etc.,  worn  by  the  suflerers, 
had  been  made,  resolved  to  determine  the  accuracy  of  his  impressions  by  experiment. 
He  first  satisfied  himself  that  the  suspected  material  contained  no  mineral  substance,  and 
then,  aided  by  a  chemist,  M.  Z.  Roussin,  proceeded  to  search  for  some  organic  principle 
to  which  the  effects  might  be  traced.  The  red  silk  socks,  to  which  the  eruption  in  the 
first  case  that  occurred  to  him  was  ascribed,  were  first  treated  by  water  in  different  states, 
cold,  hot,  feebly  acidulated,  and  alkaline,  but  yielded  nothing  to  the  solvent.  They 
were  then  immersed  in  boiling  alcohol  of  85°;  which  quickly  dissolved  the  red  coloring 
matter.  Bj-  evaporating  the  alcoholic  solution  thus  made,  an  extract  was  obtained, 
which,  on  being  injected  in  alcoholic  solution  into  the  areolar  tissue  of  a  dog,  rabbit, 
and  frog,  produced  death  in  all,  in  the  frog  in  4  hours,  in  the  dog  after  36  hours,  and 
in  the  rabbit  later  ;  the  two  latter  animals  having  been  copioush-  and  almost  incessantly 
purged.  The  coloring  matter  was  thus  shown  to  be  very  poisonous.  To  determine 
whether  the  poisonous  coloring  material  was  corallin,  as  they  suspected,  some  of  this 
substance  was  obtained  from  M.  Persoz.  Three  varieties  of  corallin  were  presented : 
one  pure,  the  other  the  corallin  red  of  commerce,  and  the  third  corallin  yellow.  It 
was  with  the  pure  corallin  that  they  operated.  An  alcoholic  solution  was  injected  into 
animals  as  before,  with  the  same  result.  A  dog  was  killed  by  20  centigrammes  (about 
3  grains),  a  rabbit  by  half  the  quantity,  and  a  frog  by  5  centigrammes,  or  less  than  a 
grain.  In  the  dog  and  rabbit  there  was  violent  purgation,  with  intense  fever  and  pro- 
gressive prostration,  and  the  leg  of  the  side  in  which  the  injection  had  been  made  was 
very  painful.  After  death  the  neighborhood  of  the  wound  was  found  suppurating, 
the  stomach  sound,  and  the  intestines  distended,  with  signs  of  violent  inflammation  of 
the  mucous  membrane  ;  the  liver  presented  evidences  of  fatty  degeneration ;  and  the 
lungs  appeared  as  if  dyed  by  the  coloring  matter,  exhibiting  a  very  beautiful  scarlet 
hue  throughout  their  whole  extent,  and  over  their  whole  surface.  M.  Roussin  succeeded 
in  extracting  a  portion  of  the  coloring  matter  from  the  lungs  and  liver,  and  dyeing 
with  it  a  skein  of  silk.  These  experiments  are  very  interesting  in  a  medico-legalpoint 
of  view;  as  corallin  might  be  readily  detected  in  this  way,  if  at  any  time,  acciden- 
tally or  otherwise,  the  cause  of  fatal  results.  Hitherto  the  effects  on  the  human  subject 
have  been  confined  to  the  painful  cutaneous  affection,  which  has  been  so  satisfactorily 
traced  to  contact  of  the  skin  with  the  silk  fabrics  dyed  with  it ;  but  even  in  these  cases 
there  were  serious  constitutional  symptoms,  as  fever,  headache,  giddiness,  and  nausea, 
which  probably  proceeded  in  part  from  the  absorption  of  the  t)oison.  (Journ.  de  P/iartn., 
1809,  p.  262.) 

From  a  late  communication  by  M.  Tardieu,  it  appears  that  corallin  is  not  the  only 
coloring  material  capable  of  producing  local  poisoning  ;  as  red  socks  or  stockings  dyecl 
with  anilin  red  have  given  rise  to  accidents.  These  two  colors  may  be  distinguished  in 
tissues.  Anilin  red  disappears  very  rapidly  by  contact  with  ammonia;  but  the  color 
reappears  by  the  addition  of  an  acid,  or  by  the  evaporation  of  the  alkali.  Corallin  red 
is  not  dissolved  by  cold  water,  yields  a  slight  color  to  boiling  water,  but  rapidly  disap- 
pears from  the  tissue  under  the  action  of  boiling  alcohol.  Alkalies  brighten  the  color 
without  changing  it ;  acids  precipitate  the  coloring  matter  in  yellow  flakes.  (Ibid.,  1869, 
p.  371.)  Other  cases  of  local  poisoning  from  the  wearing  next  the  skin  of  silks  dyed 
with  corallin,  or  other  similar  matter,  have  been  recorded  in  the  journals,  among  which 
may  be  mentioned  two  described  in  the  Med.  Titnes  and  Gaz.  (1869,  p.  421).  There  is, 
however,  much  reason  for  believing  that  absolutely  pure  corallin  is  not  poisonous,  but 
that  the  symptoms  have  been  produced  bv  arsenic  or  other  contaminating  substances. 
(See  P.  J.  Tr.,  2d  ser.,  xi.  360 ;  also,  New  Vork  Med.  Journ.,  1870,  p.  599 ;  if.  R.,  i.  288.) 

CORALLORHIZA  ODONTORHIZA.  {Gray's  Manual.)  Coral-root.  This  is  a  leaf- 
less herb,  sending  up  from  a  coral-like  rhizome,  a  simple  scape  or  flower-stem,  from  6  to 
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16  inches  high,  furnished  with  sheaths  instead  of  leares,  of  a  lic:ht-brown  or  purplish 
color,  and  bearing  small,  greenish-brown  flowers  in  a  long  spike.  The  plant  grows 
throughout  the  United  States  east  of  the  Mississippi.  It  is  supposed  by  some  to  be  para- 
sitic, attaching  itself  to  the  roots  of  trees,  and  nourished  from  them.  The  root  or  rhizome 
is  the  part  used.  It  is  much  branched  and  toothed,  and  of  a  brown  color,  and  from  its 
resemblance  to  coral  in  appearance  gave  name  to  the  plant.  It  has  a  strong  peculiar 
odor,  and  an  astringent  bitterish  taste.  It  holds  a  high  place  in  the  Materia  Medica  of 
the  "eclectics,"  being  considered  by  them  as  an  energetic  diaphoretic,  and,  as  it  is  des- 
titute of  general  stimulant  properties,  is  given  in  fevers  and  inflammatory  affections.  It 
js  administered  in  powder,  in  the  dose  of  thirty  grains,  every  two  hours. 

CORIAPvIA  MYRTIFOLIA.  Currier' s  Sumach.  Redoul,^T.  This  is  a  shrub  grow- 
ing wild  in  Southern  Europe,  which  is  sometimes  cultivated  in  gardens  on  account  of  its 
handsome  foliage.  The  leaves,  which  are  used  for  dyeing  black,  were  at  one  time  em- 
ployed to  a  considerable  extent  in  France  in  the  adulteration  of  senna.  The  fruit,  resem- 
oling  berries  in  form,  are  black,  and  about  the  size  of  a  pea.  Both  these  and  the  leaves 
are  poisonous  in  large  doses,  and  several  instances  of  death  are  on  record  from  eating  the 
fruit.  They  are  supposed  to  act  as  a  narcotic,  as  a  child  under  their  influence  appeared, 
half  an  hour  after  taking  them,  as  if  in  a  state  of  drunkenness,  with  loss  of  speech,  foam- 
ing at  the  mouth,  livid  face,  and  convulsive  movements,  and  died  at  theend  of  17  hours. 
The  stomach  upon  examination  shewed  scarcely  any  signs  of  phlogosis.  [Merat  et  de 
Lens.)  M.  Riban  has  discovered  in  the  fruit  a  peculiar  principle,  on  which  he  believes 
their  poisonous  properties  depend,  and  to  which  he  has  given  the  name  of  eorinmyi-iin . 
This  is  in  the  form  of  white  crystals,  inodorous,  excessively  bitter,  and  extremely  poi- 
Bonous.  It  is  but  slightly  soluble  in  water,  hot  or  cold,  but  freely  so  in  alcohol,  ether, 
chloroform,  and  benzol  Its  composition  is  represented  by  the  formula  CjoHjgOjQ.  It 
ranks  with  the  glucosides.  About  three  grains  of  it  killed  a  dog,  causing  first  vomiting, 
then  severe  convulsions,  and  death  in  an  hour  and  a  quarter.  M.  Riban  obtained  it 
by  treating  the  juice  of  the  fresh  or  an  infusion  of  the  dried  fruit  and  leaves  first  with 
acetate  of  lead,  then  with  sulphuretted  hydrogen  to  throw  down  the  lead,  concentrating 
the  filtered  liquid  to  a  syrupy  consistence,  and  agitating  this  with  ether,  which  extracted 
the  poison,  and  yielded  it  on  evaporation.  {Jonrn.  de  F/iarm.,  1864,  p.  487.) 

Toot-poison.  In  New  Zealand  a  poisonous  plant,  known  as  the  iooi-plnni,  has  proved 
very  destructive  to  the  domestic  animals  of  the  settlers.  Dr.  W.  Lauder  Lindsaj-,  in  a 
journey  through  New  Zealand,  had  an  opportunity  of  examining  the  plant  and  its 
eftects.  He  found  it  to  he  the  Coriaria  ruscifolia  of  Linnseus  (C.  s(irmc7itosn,  Forst.), 
and  in  its  action  on  the  syitem  to  be  an  irritant  narcotic.  For  an  elaborate  account  of 
the  toot-plant,  and  its  poisonous  eflccts,  the  reader  is  referred  to  papers  by  Dr.  Lindsay 
in  the  British  and  Foreign  Medico-Chir^irgical  Kevicw  (1865,  p.  153,  and  1868,  p.  465). 
From  these  it  appears  that  more  than  one  species  of  Coriaria  inhabit  New  Zealand, 
C.  thymifolia,  and  C.  angvstissima,  besides  i\i^  i~uscifolia ;  though  Dr.  Lindsay  appears 
to  think  that  the  two  former  may  be  merely  varieties  of  the  third ;  as  the  species  of 
the  genus  are  very  variable;  and  the  three  indigenous  in  New  Zealand  pass  into  each 
other  by  gradations.  It  is  not  only  cattle  that  are  poisoned  by  the  plant ;  but  not  un- 
frequently  also,  children,  who  are  apt  to  eat  the  fruit,  and  occasionally  even  an  adult. 
The  cattle  are  probably,  in  general,  poisoned  by  eating  the  young  shoots.  It  has  been 
conjectured  that  the  same  narcotic  principle  found  in  C.  myrtifolia  {corinmyrtin)  is  that 
which  renders  the  New  Zealand  species  poisonous.  Mr.  W.  S.  Key  has  found  an  oil 
in  it,  to  which  he  attributes  the  poisonous  qualities.  (Chem.  News,  1870,  xxii.  315.) 
The  prominent  symptoms  of  the  poisoning  in  man  are  giddiness,  stupor,  and  coma  with 
or  without  delirium  or  convulsions.  Occasionally  the  delirium  resembles  that  of  alco- 
holic intoxication,  in  other  instances  approaches  that  of  acute  mania,  and  is  attended 
with  violent  muscular  action.  The  loss  of  memory  is  one  of  the  characters  of  conva- 
lescence. 

CORK.  Suber,  Lat.  Liege,  Fr.  The  great  use  made  of  this  substance  in  pharmacy 
and  the  arts  justifies  a  brief  notice  of  it.  Though  in  general  ascribed  exclusively  to 
the  Qiiercus  Suber,  a  large  oak  growing  in  Spain,  the  south  of  France,  north  of  Italy, 
Algeria,  and  some  of  the  Mediterranean  islands,  it  is  said  by  M.  Cassimer  de  Candolle 
to  be  obtained  also  for  commercial  purposes  from  another  species,  the  Q.  occidentalis, 
growing  in  the  southwest  of  France  and  in  Portugal.  It  consists  of  the  exterior  layers 
of  the  bark  beneath  the  epidermis,  which  acquire  in  these  species  an  extraordinary  de- 
velopment, becoming  thick,  and  of  that  peculiar  spongy  consistence  which  characterizes 
cork.  The  tree  begins  to  yield  cork  when  fifteen  or  sixteen  years  old,  and  every  six  or 
eight  years  furnishes  a  fresh  supply,  even  for  a  century  and  a  half,  before  it  perishes ; 
that  interval  of  time  being  required  for  the  renewal  of  the  suberose  layers  by  the  living 
portions  of  the  bark  beneath.  There  are  four  constituent  layers  of  the  bark,  the  epi- 
dermis, within  this  the  cork,  next  the  cellular  envelope,  and  lastly  the  liber  which  lies 
upon  the  wood.  Each  of  these  increases  year  by  year ;  but  the  cork  thus  naturally  pro- 
duced is  not  valued.  The  commercial  product  is  obtained  by  an  artificial  process.  The 
exterior  layers  are  removed,  and  the  liber  exposed.    lu  the  interior  of  this,  at  a  variable 
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distance  from  the  surface,  a  layer  of  the  proper  cork  is  now  formecl,  apparently  by  a 
change  in  the  substance  of  the  liber,  the  outer  portions  of  which  perish,  while  annually 
a  new  layer  is  added  to  the  cork  already  existing,  until  it  acquires  a  thickness  which 
will  justify  its  removal.  Incisions  are  made  in  such  a  way  that  the  cork  is  removed  in 
larj;c  concave  plates,  which  are  then  flattened  under  pressure,  and  dried  very  slowly. 
From  ordinar\-  accounts,  it  might  be  supposed  that  the  cork-tree  was  very  common  in 
Spain ;  but  in  a  long  journey  through  that  country  from  the  north  to  the  extreme 
south,  Dr.  Geo.  B.  "Wood  had  no  opportunity  of  seeing  the  trees  from  which  the  cork 
was  obtained,  except  in  the  Eastern  Pyrenees,  where  it  appeared  to  be  abundant. 

In  selecting  cork  for  use,  those  parts  should  be  preferred  which  are  soft  and  of  uniform 
consistence;  and  in  the  choice  of  the  larger  plates  those  should  be  selected  which  are 
thick,  flexible,  elastic,  finely  porous,  and  of  a  reddish  color.  (Guibourt.)  Boiling  hot 
alcohol  extracts  from  rasped  cork  tissue  some  10  per  cent,  of  soluble  principles.  From 
the  hot  alcoholic  solution  a  substance  crystallizes  then  which  was  first  noticed  by  Chev- 
reul  under  the  name  of  cerin,  but  w^hich  Siewert  (Jour.f.  Cliem.,  104,  p.  118)  says  is  pfiellyl 
alcohol,  Ci^H.j,0.  After  this  dekacrylic  acid,  CjoHjgO,,  separates  out,  a  yellowish-white 
mass  fusing  at  86°  C.  On  evaporating  the  residue  to  dryness  and  taking  up  with  water, 
eulysin,  Cj4H3gO„  a  yellowish  fatty  mass,  is  obtained.  From  this  residue,  a  cinnamon-col- 
ored precipitate,  co/'^iVtMJc  acid,  0,,UjoOg,  is  obtained.  After  cork  has  been  treated  with 
alcohol,  ether,  dilute  sulphuric  acid,  and  water,  the  cork  tissue  remaining  has,  according 
to  Mitscherlich  (Ann.  Chem.  und  Pharm.,  75,  p.  310),  the  composition,  carbon  65-7  per 
cent.,  hydrogen  8-3  per  cent.,  nitrogen  lo  per  cent.,  and  oxygen  295  per  cent.  "When 
treated  with  nitric  acid,  cork  yields  a  peculiar  acid,  which  has  been  denominated  suberic 
acid.  This  is  a  dibasic  acid  homologous  with  oxalic  acid,  and  has  the  formula  CgHj^O^. 
It  is  formed  by  the  oxidation  of  many  other  substances,  such  as  linseed  oil,  castor  oil, 
coco  fat,  almond  oil,  spermaceti,  etc. 

M.  Stanislaus  ilartin  has  ealled  attention  in  France  to  the  use  of  refuse  corks  in  Paris, 
where  they  are  collected  by  the  scavengers,  and  sold  to  persons  whose  business  it  is  to 
revive  them;  recutting  such  as  are  of  unsuitable  shape,  filling  up  the  vacuities  with 
mastic,  and  covering  them  over  with  some  powder  which  may  give  them  a  fresh  and 
proper  appearance.  In  consequence  of  the  high  price  of  cork,  those  which  are  thus 
prepared  over  again  are  said  to  be  used  in  the  bottling  of  beverages.  Corks  are  some- 
limes  bleached  with  sulphurous  acid,  and  the  odor  of  sulphuretted  hydrogen  has  been 
noticed  in  prescriptions  which  have  been  compounded,  when  such  corks  have  been  used 
in  the  dispensing  bottle.  [P.  J.  Tr.,  1881,  p.  1U80.)  Mohr  has  found  that  old  corks  may 
be  regenerated  by  allowing  them  to  soak  for  twenty-four  hours  in  hot  water,  washing  well 
several  times,  allowing  to  stand  for  a  few  hours  in  a  mixture  of  one  part  of  hydrochloric 
acid  and  fifteen  parts  of  hot  water,  and  finally  washing  well  in  pure  water.  (See  also 
A.  J.  P.,  1875,  p.  467.)  It  is  easy  to  conceive  that  a  cork  at  one  time  used  to  enclose 
arsenical  or  other  deadly  solution  may  become  saturated  with  the  poison,  and  afterwards 
impart  enough  of  it  to  another  liquid,  if  not  to  produce  dangerous  etlects  on  the  health, 
at  least  to  give  to  tests  evidence  of  its  presence,  and  thus  lead  to  serious  suspicions.  No 
cork,  therefore,  which  has  been  used  in  a  bottle  containing  a  poisonous  substance  should 
be  employed  a  second  time. 

CORTEX  CARYOPHYLLATA.  Cassia  Caryophyllata.  Clove  Bark.  These  names 
have  been  given  to  a  bark,  brought  from  the  "West  Indies,  and  derived  from  a  tree  be- 
longing to  the  familv  of  Myrtaceie,  supposed  to  be  the  Myrtus  acris  of  Schwartz.  It  is 
usually  in  cylinders  from  one  to  two  feet  long  by  an  inch  in  diameter,  composed  of 
numerous  separate  pieces  rolled  around  one  another,  having  a  dark-brown  color,  a  pun- 
gent taste,  and  an  odor  similar  to  that  of  cloves.  It  is  sometimes  in  fragments,  of  a 
similar  color,  taste,  and  smell,  but  softer  and  lighter,  and  supposed  to  be  derived  from 
older  branches.  A  similar  bark  is  said  to  be  derived  from  the  Myrtus  caryophyllata  of 
Linn.,  which  grows  in  Ceylon.  The  clove  bark  has  aromatic  properties  not  unlike  those 
of  the  spice  from  which  it  derived  its  name ;  but  it  is  much  inferior,  and  is  not  used  in 
this  country.  Some  authors  have  confounded  with  it  a  different  bark,  produced  in  the 
Moluccas,  and  known  by  the  Indian  name  of  culilawan.  {See  Culilaican.) 

CORYDALIS  FORMOSA.  (Pursh.)  Tubers  o{  Dicentra  Canadensis,  DeC.  Turkey 
Corn.  Turkey  Pea.  This  pretty  little  indigenous  plant,  growing  in  the  Middle  and 
"Western  States,  is  highly  esteemed  by  the  practitioners  calling  themselves  "eclectics." 
The  root  is  the  part  used.  It  is  a  small  roundish  tuber,  having  a  slight  peculiar  smell, 
and  a  bitterish  somewhat  pungent  and  persistent  taste.  It  is  said  to  yield  its  active  prop- 
erties to  water  and  alcohol.  According  to  Mr.  "W.  T.  "Wenzell  (A.  J.  P.,  1855,  p.  205), 
it  contains  an  alkaloid  denominated  corydaline,  fumaric  acid,  bitter  extractive,  an  acrid 
resin  with  volatile  oil,  a  tasteless  resin,  brown  coloring  matter,  starch,  albumen,  arabin, 
bassorin,  cellulose,  and  various  inorganic  salts.  The  alkaloid  was  obtained  bv  making 
a  hydro-alcoholic  tincture,  distilling  off  the  alcohol,  filtering,  precipitating  with  ammo- 
nia in  slight  excess,  washing  the  precipitate,  treating  it  with  boiling  alcohol,  evaporating 
the  solution  to  dryness,  treating  the  residue  with  dilute  hydrochloric  acid,  precipitating 
with  ammonia,  dissolving  the  precipitate  in  boiling  alcohol,  concentrating  the  tincture 
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and  allowing  it  to  stand.  The  corydaline  was  deposited  in  crystals,  and  was  purified  by 
repeated  solution  in  alcohol  and  crystallization.  The  crystals,  which  are  slender  four- 
sided  prisms,  are  inodorous,  tasteless,  insoluble  in  water,  soluble  in  alcohol,  ether,  and 
chloroform,  reddened  by  nitric  acid,  and  capable  of  formin<^  soluble  salts  with  the  acids. 
It  appears  to  be  identical  with  the  alkaloid  found  in  European  species  of  Corydalis, 
whose  formula,  accordins^  to  H.  Wicke,  is  CigHjgNO^. 

The  corydaline  of  the  Corydalis  tubcrosa,  of  Europe,  was  discovered  in  1826  by  "Wack- 
enroder.  Wicke  obtains  it  from  the  tubers  by  heating  their  watery  infusion  acidulated 
with  sulphuric  acid  to  120°  P. ,  precipitating  with  phospho-tungstate  of  sodium  (made  by 
treating  metatungstate  of  sodium  with  sufficient  phosphate  of  sodium  to  prevent  turbid-' 
ness  from  acids),  washing  the  yellowish  precipitate,  then  treating  it,  hot,  Avith  chalk 
rubbed  up  with  water,  evaporating  by  a  water-bath,  and  e^thausting  with  alcohol.  The 
solution,  after  evaporation,  deposits,  on  standing,  a  portion  of  the  alkaloid  in  .star-shaped 
prisms.  It  is  soluble  in  alcohol,  ether,  chloroform,  amylic  alcohol,  carbon  disulphide, 
benzol,  and  oil  of  turpentine.  The  alcoholic  solution  has  a  bitter  taste  and  alkaline 
reaction.  Corydaline  forms  crystallizable  salts  with  hydrochloric,  acetic,  and  other  acids. 
It  is  precipitated  by  tannic  acid,  and  the  precipitate  is  white  if  treated  by  sulpho-cyanide 
of  potassium,  bichloride  of  mercury,  iodide  of  potassium,  and  metatungstate  of  sodium, 
and  yellow  by  picrate  of  sodium,  chromate  of  potassium,  iodohydrargyrate  of  potassium, 
and  the  chloride  of  gold  and  platinum.   (Journ.  de  Pharm.,  4e  ser.,"iii.  395.) 

The  root  of  C  formosa  is  supposed  to  be  tonic,  diuretic,  and  alterative,  and  is  given 
in  syphilitic,  scrofulous,  and  cutaneous  aHections,  in  the  dose  of  from  ten  to  thirty  grains. 
It  is  also  used  in  the  form  of  tincture  and  decoction.  The  "eclectics"  use  a  preparation 
•which  they  call  corydaline  or  corydalia,  made  by  precipitating  a  tincture  of  the  root  with 
■water,  in  the  dose  of  half  a  grain  or  a  grain.  It  is,  of  course,  not  the  active  principle, 
and  therefore  has  no  claim  to  the  title ;  yet  it  no  doubt  contains  more  or  less  of  the 
proper  alkaloid. 

COPwYLUS  KOSTRATA.  Beaked  Hazel.  This  is  a  small  indigenous  shrub,  growing 
especially  in  mountainous  districts.  The  nut  is  invested  with  a  scaly  involucre,  pro- 
jecting beyond  it  like  a  beak,  and  thickly  covered  with  short  spicula  like  those  of 
Mucuna  pruricns.  These  spicula  have  been  employed  by  Dr.  Huebener,  of  Bethlehem, 
Pa.,  as  an  anthelmintic,  and  found  to  be  efficacious.  They  operate  in  the  same  way  as 
cowhage,  and  may  be  administered  in  the  same  manner  and  dose.  (See  a  communica- 
tion by  the  late  Mr.  Duhamel,  in  A.  J.  P.,  xiv.  280.) 

GOTO  BARK.  In  the  years  1873  and  '74  a  bark  bearing  this  name  appeared 
in  the  London  drug  market,  coming  from  Bolivia  ;  its  botanical  origin  at  this  time 
(1882)  is  unknown.  It  occurs  in  irregular  pieces,  a  foot  or  more  in  length,  3  to  4 
inches  wide,  and  i  to  f  inch  thick.  The  outer  surface  is  irregular,  often  "looking  as 
though  it  had  been  shaved  or  split  off,  its  other  parts  are  covered  with  a  fine  adherent 
epidermis  free  from  lichens  ;  the  inner  surface  also  is  irregular,  Avith  numerous  rather 
closely  placed,  longitudinal  projecting  bark  bundles.  The  general  color  approaches 
cinnamon-brown  ;  upon  fresh  cross-section  the  bark  is  seen  to  be  filled  with  yellowish 
spots,  except  in  the  outer  portions.  The  odor  is  aromatic,  and  much  more  apparent  if 
bruised  ;  the  taste  hot,  and  somewhat  aromatic ;  the  powder  is  very  pungent  to  the  nos- 
trils. The  microscope  shows  the  outer  bark  to  be  composed  of  thin-walled,  colorless, 
parenchymatous  cells,  containing  starch  granules,  with  numerous  yellowish  sclerenchy- 
matous  cells  joined  into  groups.  The  inner  bark  contains  numerous  yellow  bark  cells, 
mostly  joined  into  bundles  of  20  to  50.  (For  an  elaborate  account  of  its  microscopic  struc- 
ture, see  P.  J.  Tr.,  vi.  301.)  The  coto  bark  which  we  have  seen  in  the  American  market 
conforms  with  the  original  description,  but  other  barks  are  said  to  pass  under  the  name. 
The  most  important  of  these  is  the  so-called  Paracoto  bark,  which  is  stated  to  closely 
resemble  the  true  coto  bark,  but  to  differ  in  its  having  a  less  pungent  odor  and  taste,  and 
being  marked  with  deep  whitish  furrows  upon  its  surface.  Wittstein  found  in  coto  bark  a 
w'olatile  alkaloid,  volatile  oil  having  a  pungent  aromatic  taste,  yellowish-brown  soft 
resin,  brown  hard  resin,  starch,  gum,  sugar,  oxalate  of  calcium,  tannin  ;  formic,  butyric, 
and  acetic  acids.  {Archiv  d.  Pharm.,  iii.  4,  219.)  Jobst  and  Hesse  have  obtained  a 
crystallizable  body  from  coto  bark  (true),  which  they  have  named  Cotoin.     It  is  pre- 

Eared  by  making  an  ethereal  extract  from  the  powdered  bark,  treating  this  with  warm 
enzin,  and  allowing  the  mixture  to  stand  until  clear.  The  clear  liquid  yields  cotoin  in 
crystals  on  spontaneous  evaporation.  The  oily  resinous  residue  contains  considerable 
cotoin,  which  may  be  obtained  by  boiling  with  milk  of  lime  and  adding  to  the  solution 
hydrochloric  acid.  After  twenty-four  hours  the  clear  liquid  will  be  found  studded  with 
large,  glistening,  laminated  crystals  of  cotoin,  of  a  pale  yellow  color.  Cotoin,  CjjHjgOg,  is 
sparingly  soluble  in  cold  water,  more  soluble  in  hot  water,  insoluble  in  benzin,  very  sol- 
uble in  alcohol,  chloroform,  benzol,  aceton,  bisulphide  of  carbon.  Nitric  acid  becomes 
blood-rod  in  contact  with  cotoin,  sulphuric  acid  is  colored  brownish  yellow,  and  ferric 
chloride  blackens  a  dilute  solution  of  cotoin.  Paracotoin,  CjgHj^Og,  is  extracted  from 
paracoto  bark,  in  which  it  exists  associated  with  oxyleucotin,  leucotin,  and  dibenzoylhy- 
drocotin.     Paracotoin  may  be  distinguished  from  cotoin  by  giving  no  reaction  with 
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forric  ohloride.  Piperonylic  acid,  CgHgO^,  is  present  in  Ijoth  barks.  Goto  bark  is  de- 
cidedly irritating:  its  powder,  rubbed  upon  the  skin,  is  said  to  produce  heat  and  red- 
ness ;  and,  according  to  Dr.  Burkart,  15  grains  of  it  taken  into  the  stomach  produce 
persistent  burning  pain,  followed  by  repeated  vomiting.  The  remedy  was  first  intro- 
duced as  serviceable  in  diarrhoea,  and  seems  to  have  established  its  reputation.  Although 
observers  are  not  explicit  upon  this  point,  it  is  evident  that  when  there  is  a  tendency  to 
acute  inflammation  it  must  be  used  with  great  caution.  The  paracoto  bark  is  said  to 
resemble  it  in  its  action,  but  to  be  much  less  powerful.  The  fluid  extract  and  tincture 
are  very  eligible  preparations,  the  former  made  with  alcohol  in  the  usual  wa}-,  and  the 
tincture  1  part  in  10  of  alcohol,  which  may  be  given  in  5  to  15  minim  doses  every 
two  or  three  hours.  The  alkaloid  cotoin  isgiven  by  Dr.  Burkart  in  doses  of  0-7  grain 
everv  two  or  three  hours.  He  states  that  he  could  detect  it  in  the  urine  4  to  6  hours 
after  the  ingestion  of  the  dose.  Prof.  Balz  (Tokio,  Japan)  is  said  to  have  treated  Asiatic 
cholera  successfully  by  hypodermic  injections  of  three  grains  of  paracotoin  ;  oxyleucotin, 
leucotin,  and  hydrocotin'are  very  feeble.  It  is  not  probable  that  cotoin  has  any  general 
action  upon  the  system,  as  Jobst  found  that  even  15  grains  of  it  injected  hypodermically 
into  the  rabbit  produced  no  other  than  local  symptoms.  It  is  aflirmed,  however,  that 
coto  bark  is  used  in  rheumatism  in  South  America. 

COTULA.  f7^.S.  1870.  Mayweed.  (Camojtiille puante,  Maroute,  Ft.;  Hunds-Kamille, 
Stinkende-KainiUe,G.;  Camomilla  fetida,  Cofida,  It.;  Manzanilla  loca,  Up.)  Anihemis 
Cotula.  Maruta  Cotula.  De  Cand.  The  mayweed  is  an  annual  plant,  with  a  fibrous 
root,  and  an  erect,  striated  stem,  very  much  branched  even  to  the  bottom,  from  one  to 
two  feet  in  height,  and  supporting'alternate,  sessile,  flat,  doubly  pinnated,  somewhat 
hairy  leaves,  with  pointed  linear  leaflets.  The  flowers  stand  singly  upon  the  summits  of 
the  branches,  and  consist  of  a  central,  convex,  golden-yellow  disk,  with  white  radial 
florets,  which  spread  horizontally  during  the  day,  but  are  reflexed,  or  bent  towards  the 
stem,  at  night.  The  calyx,  which  is  common  to  all  the  florets,  is  hemispherical,  and  com- 
posed of  imbricated  hairy  scales.  The  receptacle  is  conical  or  nearly  cylindrical,  and 
surmounted  by  rigid,  bristle-shaped  paleae,  shorter  than  the  florets.  The  seeds  are  naked. 
This  plant  grows  abundantly  both  in  the  United  States  and  Europe.  In  this  country  it 
is  found  in  the  vicinity  of  inhabited  places,  growing  among  rubbish,  along  the  sides  of 
roads,  and  in  waste  grounds.  Notwithstanding  its  extensive  difl'usion,  it  is  generally 
believed  to  be  a  naturalized  and  not  an  indigenous  plant.  It  is  frequently  called  wild 
chamomile.  It  flowers  from  the  middle  of  summer  till  late  in  autumn.  Mr.  W.  H. 
Warner,  from  a  chemical  examination  of  the  flowers,  concluded  that  they  contain  volatile 
oil,  oxalic,  valerianic,  and  tannic  acids,  coloring  matter,  acrid  fatty  matter,  bitter  ex- 
tractive, and  salts  of  potassa,  lime,  magnesia,  and  iron.  (^1.  J.  P.,  1858,  390.)  The  whole 
plant  has  a  strong,  disagreeable  smell,  and  a  warm,  bitter  taste,  and  imparts  these  prop- 
erties to  water. 

The  medical  properties  of  this  species  of  Anthemis  are  essentially  the  same  as  those  of 
chamomile,  for  which  it  may  be  substituted ;  but  its  disagreeable  odor  is  an  obstacle  to 
its  general  use.  On  the  continent  of  Europe  it  has  been  given  in  nervous  diseases, 
especially  in  hysteria,  under  the  impression,  probably  derived  from  its  peculiar  smell, 
that  it  possesses  antispasmodic  powers.  It  has  also  been  thought  to  be  emnienagogue. 
It  is  said  to  have  the  property  of  vesicating,  if  applied  to  the  surface  fresh  and  bruised. 
In  this  country  it  is  scarcely  employed,  except  as  a  domestic  remedy.  The  whole  plant 
is  active ;  but  the  flowers,  being  less  disagreeable  than  the  leaves,  are  preferred  for  in- 
ternal use.     The  remedv  is  best  administered  in  the  state  of  infusion. 

COTYLEDON  UMBILICUS.  Navel-icort.  Penny-wort.  This  is  a  perennial,  herba- 
ceous, succulent  plant,  belonging  to  the  natural  family  of  Crapulaceae.  It  is  abgut  six 
inches  high,  with  fleshy,  pelt^ite,  crenate  leaves,  and  a  flower-stem  bearing,  in  the  form 
of  a  spike,  pale  yellow,  belt-shaped,  pendulous  flowers,  which  appear  in  June  and  Juh*. 
The  plant  is  a  native  of  England,  where  it  grows  upon  old  walls  and  rocks,  and  dry 
sandy  banks.  It  was  first  brought  before  the  profession,  as  a  remedy  in  epilepsy,  by 
Mr.  Thos.  Salter,  of  Poole,  who  had  found  its  expressed  juice  very  eflScient  in  that  dis- 
ease. (London  Medical  Gazette  for  March,  1849.)  Contradictory  testimony  has  since 
been  given  to  the  value  of  the  remedy.  (See  P}-ov.  Med.  and  Sury.  Jour.,  May,  1849; 
Dublin  Quart.  Jour.  Med.  Sci.,  xiv.  264;  Med.  Times  and  Gaz.,  April,  1854;  Ann.  de 
Therap.,  1868,  p.  56),  but  it  has  failed  to  establish  a  reputation.  The  medicine  is  said 
to  have  no  other  observable  effect  than  that  of  a  gentle  tonic  to  the  nervous  system. 
The  part  used  is  the  expressed  juice,  which  should  be  obtained  when  the  leaves  are  most 
succulent,  before  the  appearance  of  the  flowers.  An  extract,  and  a  fluid  extract,  have 
also  been  employed.  The  juice  has  been  given  in  doses  varying  from  a  fluidrachm  to  a 
fluidounce  twice  or  three  times  a  day,  and  should  be  long  persevered  with.  The  dose 
of  the  fluid  extract  is  stated  at  a  fluidrachm,  that  of  the  dry  extract  at  five  grains,  to  be 
increased  if  necessary.  From  the  researches  of  M.  Fletet,  it  appears  to  contain  a  prin- 
ciple analogous  to  propylamine,  at  onetime  thought  to  be  identical  with  it,  yet  now  ad- 
mitted to  be  distinct,  though  isomeric  with  it ;  namely,  trimethylamine,  which  exists  in  it 
combined  with  a  yet  unknown  acid.  When  the  powder  of  the  plant  is  exposed  to  the 
air,  it  attracts  moisture,  and  exhales  a  disagreeable  smell  strikingly  analogous  to  that 


1626  Court  Plaster. — Crocus  of  Antimony.  part  ii. 

of  fish ;  and  an  extract,  treated  with  a  fixed  alkali,  disengages,  even  in  the  cold,  an  odor 
which,  at  first  ammoniacal,  soon  acquires  the  fishy  character  referred  to.  The  presence 
of  this  ammoniacal  compound,  concurrently  with  that  of  a  salt  of  ammonia,  loijether 
with  a  notable  portion  of  nitre,  is  sufficient  to  prove  that  the  plant  is  not  entirely  inert, 
as  it  has  generally  been  thought  to  be.  We  might  expect  in  it  virtues  somewhat  analo- 
gous to  those  of  ergot,  which  owes  a  similar  odor  to  propylamine.  Besides  this  salt  of 
trimethylamine,  which,  with  an  ammoniacal  salt,  constitutes  2  parts  in  1000  of  the  plant, 
it  contains  cellulose,  starch,  glucose,  mucilage,  chlorophyll,  yellow  coloring  matter,  a 
volatile  oil  smelling  like  sandarac,  tannin,  iron,  and  salts  of  potassa,  soda,  lime,  and 
oxide  of  iron,  with  09  per  cent,  of  nitre,  and  95  of  water.   {Ann.  de  Therap.,  1865,  p.  125.) 

COURT  PLASTER.  The  following  formula  for  preparing  court  plaster,  so  much 
used  as  a  means  of  drawing  small  wounds  together,  was  devised  by  Mr.  Arthur  S. 
Vende  {A.  J.  P.,  xlv.  207).  Take  of  Russian  Isinglass  gj  ;  Water  Oj  ;  Alcohol  ffj  ; 
Glycerin  f:5ss.  Soak  the  isinglass  in  the  water  for  one  day,  then  dissolve  it  by  the  aid 
of  gentle  heat,  after  which  strain  it  and  add  the  alcohol  and  glycerin.  The  mixture, 
being  now  ready  for  use,  is  spread  on  a  fine  quality  of  silk  stretched  on  a  frame,  each 
successive  coat  being  allowed  to  dry  before  applying  the  next.  Heat  should  not  be  used 
in  drying  the  plaster,  as  it  is  apt  to  drive  the  glycerin  out  and  leave  the  plaster  streaked. 
By  another  formula.  Take  of  Russian  Isinglass  ^iss;  Resin  ^xiv  ;  Alcohol,  Water,  of 
each,  q.  s.  ;  Glycerin  ,:5ss.  Beat  the  resin  in  a  mortar  until  perfectly  powdered,  then  dis- 
solve it  in  alcohol  q.  s  ,  and  mix  with  the  isinglass  solution  ;  strain,  and  add  the  glycerin. 
Court  plaster  made  in  this  way  is  very  adhesive,  but  not  as  handsome  as  when  made  by 
the  "previous  formula.  In  another  formula,  gelatin  is  used  instead  of  isinglass,  and 
makes  a  very  handsome  plaster.  Gelatin  ^iss;  Water  Oj ;  Glycerin  fgi.  Soak  the  gel- 
atin in  the  water  for  one  day,  then  dissolve  it  by  the  aid  of  a  gentle  heat,  and  after  it  is 
dissolved,  add  the  glycerin.  This  mixture,  if  spread  on  coarse,  heavy  silk,  makes  a 
white  and  opaque  plaster  ;  while,  if  spread  on  thin  and  finer  silk,  the  plaster  will  be 
nearly  transparent  and  of  a  yellowish  tint.   (See  Emplastrum  Ichihyocollce.) 

COW  TREE.  The  milky  juice  of  the  Brosimu^n  Gnlaciodendron  is  n^uch  used  in 
South  America  instead  of  milk  in  tea  and  coftee,  etc.  It  is  obtained  by  making  incis- 
ions in  the  tree,  is  white  and  viscous,  turns  sour  on  exposure  to  the  air,  and  deposits  a 
caseous  substance.  According  to  the  analysis  of  M.  Boussingault,  its  composition  va- 
ries very  much,  but  it  always  contains  a  large  percentage  of  fatty  matters,  and  much 
less  casein,  albumen,  sugar,  and  phosphates.  It  is  comparable  to  cream  rather  than  to 
milk.  {P.  J.  Tr.,  ix.  679.) 

CRAB  ORCHARD  SALT.  This  is  a  mild,  saline  purgative,  obtained  by  evaporating 
the  waters  of  springs  at  Crab  Orchard,  Lincoln  County,  Kentucky.  Its  principal  active 
ingredients  are  sulphates  of  magnesium,  sodium,  and  potassium  ;  it  contains,  also,  a 
little  iron  and  lithium.  In  its  crude  form  it  is  not  wholly  soluble,  and  sometimes  it  is 
purified  by  dissolving  and  straining  through  flannel,  and  evaporating.  As  thus  prepared, 
it  is  white,  and  as  a  purgative  is  about  20  per  cent,  stronger  than  the  crude  salt.  It, 
however,  lacks  the  tonic  properties  of  the  latter.  The  dose  of  it  is  from  one  to  two  tea- 
spoonfuls.  (See  a  paper  by  Dr.  Mattison,  A.  J.  P.,  1874,  p.  5;  also  analyses  of  water 
and  of  dried  salt,  article  on  Mineral  Spring  Waters,  Part  III.) 

CRABS'  CLAWS.  Chelcc  Cancrorum.  These,  finely  powdered,  were  formerly  offi- 
cinal. In  the  100  parts  are  60  parts  of  carbonate  and  14  of  phosphate  of  calcium,  with  26 
of  animal  matter.  They  were  formerly  used  as  an  absorbent  and  antacid  in  the  same 
dose  as  prepared  chalk. 

CRABSTONES.  Lapilli  Cancrorum.  Crabs'  Eyes.  These  are  concretions  found  in 
the  stomach,  one  on  each  side,  of  the  European  crawfish,  at  the  time  the  animal  is  about 
to  change  its  shell.  They  are  most  abundantly  procured  in  the  province  of  Astracan,  in 
European  Russia.  The  crawfish  are  bruised  with  wooden  mallets  and  laid  up  in  heaps  to 
putrefy.  The  animal  remains  are  then  washed  away,  and  the  stones  picked  out.  They 
are  inodorous,  insipid  bodies,  somewhat  hemispherical  in  shape,  of  a  whitish  or  reddish 
color,  hard  and  stony  consistence,  and  laminated  texture.  They  are  very  variable  in 
size,  weighing  from  one  to  twelve  grains  each.  They  effervesce  with  acids,  and,  without 
dissolving,  become  converted,  owing  to  the  animal  matter  which  they  contain,  into  a 
soft  transparent  mass,  retaining  the  original  shape  of  the  stone.  By  this  character  they 
are  distinguished  from  counterfeit  stones,  which  are  sometimes  fabricated  of  chalk,  mixed 
with  mucilaginous  substances.  They  consist  of  carbonate  and  phosphate  of  calcium, 
cemented  together  by  animal  matter.  Crabstones,  finely  powdered,  have  been  used  as 
an  absorbent  and  antacid,  given  in  the  same  dose  with  prepared  chalk. 

CRANBERRIES.  Fruit  of  Vaccinium  Macrocai'po7i,  Ahon.  These  familiar  berries, 
so  well  known  as  an  article  of  diet,  have  come  into  notice  as  a  source  of  citric  acid.  For 
a  method  of  obtaining  the  acid  from  them,  see  Journ.  de  Pharm.,  4e  ser.,  xviii.  439. 

CROCUS  OF  ANTIMONY.  Saffron  of  Antimony.  This  compound  is  formed  during 
the  deflagration  of  a  mixture  of  equal  weights  of  tersulphide  of  antimony  and  nitrate 
of  potassium,  to  which  cue-twelfth  of  hydrochloric  acid  has  been  added.     Fused  crocua 
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of  antimony  is  in  masses  of  a  liver-brown  color.  As  obtained  without  fusion,  it  is  a 
saflron-brown  insoluble  powder,  containing  about  four-fifths  of  its  weight  of  teroxide, 
the  remaining  fifth  being  tersulphide.  In  the  London  PharmacopcBia  of  1836,  the  un- 
fused  crocus  was  adopted  for  preparing  tartar  emetic  ;  but  in  the  edition  of  1851  it  was 
abandoned,  and  the  subsulphate  of  antimony  substituted  for  it. 

CUCUMBER  OINTMENT.  An  emollient  ointment,  prepared  from  the  common 
cucumber  (fruit  of  Cucutnis  sativus),  has  been  considerably  employed  in  irritated  states 
of  the  skin.  The  following  is  the  mode  of  preparing  it,  recommended  by  Prof.  Procter. 
Take  of  green  cucumbers  T  pounds  avoirdupois,  pure  lard  24  ounces,  veal  suet  15  ounces. 
Grate  the  washed  cucumbers  to  a  pulp,  express,  and  strain  the  juice.  Cut  the  suet  into 
small  pieces,  heat  it  over  a  water-bath  till  the  fat  is  melted  out  from  the  membrane ; 
then  add  the  lard,  and,  when  melted,  strain  through  muslin  into  an  earthen  vessel  capable 
of  holding  a  gallon,  and  stir  until  thickening  commences,  when  one-third  of  the  juice  is 
to  be  added,  and  the  whole  beaten  with  a  spatula  till  the  odor  has  been  almost  wholly 
extracted.  The  portion  which  separates  is  to  be  decanted,  and  the  remaining  two-thirds 
of  the  juice  are  to  be  consecutively  incorporated  and  decanted  in  the  same  manner.  The 
jar  is  then  closely  covered  and  placed  in  a  water-bath,  until  the  fatty  matter  entirely 
separates  from  the  juice.  The  green  coagulum  floating  on  the  surface  is  now  removed, 
and  the  jar  put  in  a  cool  place  that  the  ointment  ma\-  solidify.  The  crude  ointment  is 
then  separated  from  the  watery  liquid  on  which  it  floats,  melted  and  strained,  and  placed 
in  glass  jars,  which  must  be  kept  closely  sealed.  A  layer  of  rose-water  upon  its  surface 
will  favor  its  preservation.  A  portion  may  be  triturated  with  a  little  rose-water  until 
white  and  creamy,  and  put  into  a  separate  jar  for  present  use.  (,-1.  J.  P.,  xxv.  409.) 

M.  Emile  Mouchon  prepares  the  ointment  by  obtaining  the  juice  mixed  with  a  little 
alcohol,  and  incorporating  this  with  benzoinated  lard  and  stearin.  He  directs  16  parts  of 
the  cucumber  to  be  reduced  to  a  pulp,  1  part  of  alcohol  of  36°  B.  to  be  added,  and  the 
mixture  to  be  placed  on  the  diaphragm  of  a  percolator.  Twenty-four  hours  afterwards 
10  parts  of  the  liquid  are  obtained  of  19°  B.  Of  this  liquid  6  parts  are  to  be  incorpo- 
rated with  37-5  parts  of  benzoinated  lard  and  12  5  of  stearin  ;  the  fatty  matters  having 
been  previously  melted  together  by  means  of  a  water-bath,  and  beaten  vigorously  on 
cooling.  The  liquid  is  to  be  added  before  the  completion  of  the  beating,  which  should 
then  be  continued  until  the  whole  becomes  as  light  and  white  as  possible.  The  benitoin 
and  alcohol  enable  the  ointment  to  keep  a  long  time.  iJoum.  de  Pharm.,  Juillet,  1854, 
p.  41. )  "We  prefer  to  make  this  ointment  by  incorporating  one  part  of  distilled  spirit  of 
cucumbers  with  seven  parts  of  benzoated  ointment.  The  spirit  is  made  by  distilling  a 
mixture  of  one  part  of  grated  cucumbers  with  three  parts  of  diluted  alcohol,  retaining 
the  first  two  parts  of  distillate  which  come  over.  This  spirit  is  permanent,  and  cucum- 
ber ointment  or  cream  made  from  it  extemjjoraneously  keeps  well. 

CUCURBITA  CITRULLUS.  Watermelo7i.  The  seeds  of  the  watermelon  are  em- 
ployed, to  a  considerable  extent,  as  a  domestic  remedy  in  strangury  and  other  aflTections 
of  the  urinary  passages.  They  have  similar  properties  with  the  seeds  of  the  other  Cu- 
curbitacete,  of  which  four  diflTerent  kinds  wero  formerly  officinal  under  the  name  of  the 
greater  cold  seeds, — viz.,  those  of  the  Cucurbita  Pepa  or  pumpkin,  the  Cucurbita  Lagenaria 
or  gourd,  the  Cucutnis  Melo  or  muskmelon,  and  the  Cucumis  sativus  or  cucumber.  These, 
when  bruised  and  rubbed  up  with  water,  form  an  emulsion,  which  was  formerly  thought 
to  possess  considerable  virtues,  and  was  much  used  in  catarrhal  affections,  disorders  of 
the  bowels  and  urinary  passages,  fever,  etc.,  but  they  have  been  superseded  by  other  more 
agreeable  demulcents.  Watermelon  seeds  are  also  esteemed  by  some  as  a  diuretic.  They 
are  given  in  infusion,  made  with  one  or  two  ounces  of  the  bruised  seeds  to  a  pint  of  water, 
and  taken  ad  libitum.  The  juice  of  the  melon  itself  is  undoubtedly  diuretic,  and  might 
be  very  properly  recommended  as  an  adjuvant  to  other  remedies  in  manv  cases  of  dropsj-. 

The  pulp  of  the  root  of  Cucurbita  Lagenaria,  or  gourd,  is  said  by  Dr.  Chapin  to  be  a 
powerful  and  even  drastic  purgative,  and  to  be  used  by  the  natives  of  the  Sandwich 
Islands  successfully  in  dropsy.  (See  N.  ¥.  Journ.  of  Med.,  1855,  p.  203.) 

CULILAWAN.  Cortex  Culilaban.  An  aromatic  bark,  produced  by  Cinnamormtm 
Culilawan  {Lau/nis  Culilawan,  Linn.),  atreeof  considerable  size,  growing  in  the  Molucca 
Islands,  Cochin-China,  and  other  parts  of  the  East.  It  is  usually  in  flat  or  slightly  rolled 
pieces,  several  inches  long,  an  inch  or  more  in  breadth,  and'one  or  two  lines  thick. 
Sometimes  the  bark  is  thinner  and  more  quilled,  bearing  considerable  resemblance  to 
cinnamon.  The  epidermis  is  for  the  most  part  removed,  but  when  present  is  of  a  light 
brownish-gray  color,  soft  to  the  touch,  and  somewhat  spongy.  The  color  of  the  bark 
itself  is  a  dull,  dark,  cinnamon-brown,  the  odor  highly  fragrant,  the  taste  agreeably 
aromatic,  and  not  unlike  that  of  cloves.  The  active  constituent  is  a  volatile  oil,  smell- 
ing like  a  mixtureof  the  oils  of  cajeput  and  cloves,  which  may  be  separated  by  distillation. 
Culilawan  has  the  medical  properties  of  the  aromatics,  but  is  scarcely  used  at  present. 
(See  Cortex  earyophyllata.) 

CUMIN  SEED.  Cyminum,  Land.  Cumutcm,  JEw.  Cumin  seeds  are  the  fruit  of  the 
C'lmimtm  Cyminum,  an  annual  umbelliferous  plant,  about  six  or  eight  inches  high, 
having  a  round,  slender,  branching  stem,  with  numerous  narrow,  linear,  pointed,  smooth, 
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grass-like  leaves,  of  a  deep  green  color.  The  white  or  purple  flowers  are  in  numerous 
terminal  umbels,  which  have  very  few  rays,  and  are  attended  with  general  and  partial 
involucres,  consisting  of  three  or  four  linear  leaflets.  The  plant  is  a  native  of  lilgypt, 
but  is  cultivated  for  its  fruit  in  Sicily,  Malta,  and  other  parts  of  Europe. 

The  cumin  fruits  (seeds)  are  elliptical,  flat  on  one  side,  convex,  furrowed,  and  rough 
on  the  other,  about  one-sixth  of  an  inch  in  length,  and  of  a  light  brown  color.  Each  has 
seven  longitudinal  ridges.  Two  fruits  are  sometimes  seen  united  together.  Their  odor 
is  peculiar,  strong,  and  heavy ;  their  taste  warm,  bitterish,  aromatic,  and  disagreeable. 
They  contain  much  essential  oil,  which  is  lighter  than  water,  yellowish,  and  has  the  sen- 
sible properties  of  the  seeds.  It  consists  of  three  distinct  oils,  one  a  hydrocarbon,  called 
cymene  (C,(,Hj^),  another  cutninol,  consisting  of  carbon,  hydrogen,  and'oxj-gen  (CjoHj^O), 
which  may  be  regarded  as  cumin  aldehyd  {Q^^^fiH),  and  the  third  a  terpene  (CjoHjg). 
Dumas,  a  long  time  since,  obtained  a  cymene  identical  with  that  of  oil  of  cumin  seeds, 
by  dehydrating  camphor,  and  M.  Paterno  prepared  it  in  a  similar  way  from  oil  of  turpen- 
tine, (journ.  de  Pharm.,  4e  ser.,  xx.  409.)  In  his  discovery  M.  Paterno  seems,  how- 
ever, to  have  been  preceded  by  several  chemists,  Mr.  C.  K.  A. "Wright  apparently  having 
the  priority.  {A.  J.  P.,  xlvi.  117.)  For  details  in  regard  to  the  question  of  priority  and 
the  method  of  preparing  the  cymene,  the  reader  is  referred  to  the  papers  just  quoted, 
and  to  the  A.  J.  P.,  xliv.  452.  Cumin  aldehyd  has  also,  together  with  cymene,  been 
obtained  from  the  seeds  of  Cicuta  virosa.  (Trapp.,  Ann.  Ch.  Pharm.,\OS,  386.)  In  medi- 
cal properties  cumin  seeds  resemble  the  other  aromatic  fruits  of  umbelliferous  plants, 
but  are  more  stimulating.  They  are  seldom  used  in  the  United  States.  The  dose  is  from 
fifteen  grains  to  half  a  drachm. 

CUNDURANGO.  Condurango.  This  drug  some  few  years  since  attracted  a  great 
deal  of  attention  as  a  remedy  in  cancerous  disease,  but  further  experience  has  demon- 
strated its  uselessness.  It  appears,  however,  to  be  used  largely  in  South  America  as  an 
alterative  in  chronic  syphilis,  and  merits  a  brief  notice  here.  According  to  an  official  in- 
vestigation {A  Report  on  the  Origin  and  Therapeutic  Properties  of  Cundurango.  By  Dr. 
W.  S.  W.  Ruschenberger,  U.  S.  N.,  Washington,  1873)  made  by  Passed  Assistant  Surgeon 
Jos.  G.  Ayers,  U.  S.  N.,  there  are  at  least  ten  difi'erent  plants  known  in  New  Granada  as 
cundurango.  For  a  description  of  them  the  reader  is  referred  to  the  report  of  Dr.  Rusch- 
enberger. The  variety  which  has  been  used  in  cancer  is  the  cundurango  bianco.  The 
plant  which  yields  it  is  a  vine  from  ten  to  thirty  feet  in  length,  and  from  one  to  two 
jnches  in  diameter.  It  is  stated  to  belong  to  a  previously  undescribed  genus  of  Asclepia- 
daceaj,  and  the  name  Pseusmagenuetus  Equatoriuni  has  been  proposed  for  it.  The  bark 
is  prepared  by  pounding  the  stem  with  a  mallet,  to  separate  it,  and  then  drying  it  in  the 
sun.  It  is  from  one-sixteenth  to  one-sixth  of  an  inch  thick,  with  a  smooth  external  sur- 
face of  an  ash-gra\^  color,  diversified  with  greenish  and  blackish  lichens.  When  dried 
on  the  stem  the  bark  has  a  darker  color.  Dr.  Thos.  Antisell  {A.  J.  P.,  xliii.  289)  found 
in  it  tannin,  extractive  matter,  and  a  yellow  resin,  to  which  he  attributes  whatever  of 
virtue  the  plant  may  contain.  Of  the  physiological  action  of  cundurango  bianco  we  have 
no  definite  knowledge.  It  is  stated  that  the  roots  and  seeds  will  kill  dogs.  Dr.  H.  Chiri- 
boga  states  that  two  or  three  drachms  of  it  taken  by  himself  in  the  form  of  decoction, 
produced  considerable  activity  of  the  circulation,  copious  diaphoresis,  increased  secretion 
of  urine,  and  even  some  vertigo  and  disturbance  of  vision. 

CUNILA  MARIANA.  American  Dittany.  A  small  indigenous  perennial  herb, 
growing  on  dry,  shady  hills,  from  New  England  to  Georgia,  and  flowering  in  June  and 
July.  The  whole  herb  has  a  warm  pungent  taste,  and  a  fragrant  odor,  dependent  on  an 
essential  oil,  which,  according  to  Mr.  Philip  Milleman,  of  Chicago,  is  of  a  reddish-amber 
color,  becoming  light  yellow  by  exposure  to  light,  of  a  delicate,  fragrant  odor,  very 
similar  to  that  of  oil  of  monarda,  of  a  warm,  pungent  taste,  and  of  the  sp.  gr.  0920. 
It  is  readily  soluble  in  alcohol,  ether,  and  chloroform.  On  spontaneous  evaporation,  it 
leaves  a  small  crystalline  residue.  Iodine  decomposes  it,  producing  white  vapors ;  by 
sulphuric  acid  it  is  reddened  and  decomposed,  by  nitric  acid  resinifled,  and  by  hydrochloric 
acid  decolorized,  though  its  color  returns  on  exposure.  It  is  slightly  rubefacient ;  in 
the  dose  of  five  or  ten  drops  is  carminative,  and  of  fifteen  to  twenty  drops  diaphoretic. 
The  same  author  found  in  the  dried  herb  tannic  acid,  a  trace  of  glucose,  gum,  bitter  extrac- 
tive, resin,  and  salts  of  potassa,  lime,  magnesia,  and  iron.  [A.  J.  P.,  Nov.  1866,  p.  495.) 
American  dittany  is  a  gently  stimulant  aromatic,  analogous  to  the  mints,  pennyroyal,  etc. , 
and  is  used  for  the  various  purposes  to  which  the  aromatic  herbs  are  thought  applicable. 

CUPRUM  AMMONIATUM.  Ammoniated  Copper.  (Cuprutn  sulfuricum  ainmonia- 
tu7n,  P.  G.;  Ammonio-sulphate  of  copper,  E.;  Sulfate  de  cuivre  ammo7iiacal,  Cuivre  am- 
nionical,  Fr.;  Schwefelsaures  Kupfei'oxyd-Ammoniak  (Kup/ei'- Ammonium,,  Cuprammo- 
nium),  G.)  "  Take  of  Sulphate  of  Copper  half  a  troyounce;  Carbonate  of  Ammonium 
three  hundred  and  sixty  grains.  Rub  them  together  in  a  glass  mortar  until  effervescence 
ceases.  Then  wrap  the  Ammoniated  Copper  in  bibulous  paper,  dry  it  with  a  gentle 
heat,  and  keep  it  in  a  well-stopped  glass  bottle."   V.  S.  1870. 

When  the  two  salts  above  mentioned  are  rubbed  together,  a  reaction  takes  place  be- 
tween them,  attended  with  the  elimination  of  the  water  of  crystallization  of  the  sul- 
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phate  of  copper,  which  renders  the  mass  moist,  and  •with  the  simultaneous  escape  of 
carbonic  acid  gas  from  the  carbonate  (sesquicarbonate)  of  ammonium,  which  occasions 
an  effervescence.  The  color  is  at  the  same  time  altered,  passing  from  the  light  blue  of 
the  powdered  sulphate  of  copper  to  a  beautiful  deep  azure.  The  nature  of  the  chemical 
changes  which  take  place  in  the  formation  of  what  is  commonly  called  "  ammoniated 
copper"  depend  somewhat  upon  the  conditions  of  action.     "NVhen  anhydrous  cupric  sul- 

Ehate  is  exposed  to  the  action  of  dry  ammonia  gas,  the  mass  becomes  heated,  and  a  deep- 
lue  powder,  CuSO^  -(-  5NHj,  results,  which  on  exposure  to  the  air  is  capable  of  exchang- 
ing the  5  mols.  of  ammonia  for  a  corresponding  amount  of  water.  If,  on  the  other 
hand,  one  part  of  powdered  cupric  sulphate  is  added  to  3  parts  of  ammonia  solution  (sp. 
gr.  -960),  and  after  the  subsidence  of  any  ferric  hydrate  present  as  impurity,  6  parts  of 
alcohol  be  added  to  the  clear  liquid,  crystals  are  formed  of  the  composition  CuSO^  -f-  HjO 
-f-  4NHj.  If  this  preparation  be  allowed  to  remain  exposed  to  the  air,  it  loses  ammonia 
and  water,  and  is  changed  into  a  mixture  of  basic  sulphates.  Ammoniated  sulphate 
of  copper  loses  one  molecule  of  NHj  at  200='  C.  (392°  F.),  and  at  260=  C.  (500°  ¥.),  only 
anhydrous  sulphate  remains,  which  frequently,  however,  contains  cuprous  oxide. 

This  salt  has  a  beautiful  deep  azure-blue  color,  a  strong  ammoniacal  odor,  and  a  styp- 
tic, metallic  taste.  It  is  soluble  in  water,  and  the  solution  has  an  alkaline  reaction'on 
vegetable  colors;  but,  unless  there  is  excess  of  sesquicarbonate  of  ammonium,  the  solu- 
tion deposits  subsulphate  of  copper  if  much  diluted.  When  exposed  to  the  air  it  parts 
with  ammonia,  and  is  said  to  be  ultimately  converted  into  sulphate  of  ammonium  and 
carbonate  of  copper.  This  change  is  apt  to  occur,  to  a  greater  or  less  extent,  while  it  is 
drying.  It  should  not,  therefore,  be  prepared  in  large  quantities  at  a  time,  and  should  be 
kept  in  well-closed  bottles.  By  heat  the  whole  of  it  is  dissipated,  except  the  oxide  of 
copper.  Arsenious  acid  precipitates  a  green  arsenite  of  copper  from  its  solution.  Po- 
tassa,  soda,  lime-water,  and  the  acids  are  incompatible  with  it. 

Medical  Properties  and  Uses.  Ammoniated  copper  has  been  thought  to  exercise  an 
influence  over  the  nervous  system  which  renders  it  antispasmodic,  and  was  formerly 
much  employed  in  epilepsy,  chorea,  hysteria,  etc.  It  is  at  present  verj-  seldom  exhibited. 
In  overdoses  it  produces  vomiting,  and  the  poisonous  effects  which  result  from  the  other 
preparations  of  copper.  (See  Cuprum.)  The  dose  is  a  quarter  or  half  a  grain  (0016- 
0-03  Gm.),  repeated  twice  a  day,  and  gradually  increased  to  four  or  five  grains  (0-2G-0-33 
Gm.).     It  may  be  given  in  pill  or  solution. 

CURCUMA.  U.  S.  1870.  Turmeric.  Curcuma  longa.  The  root  of  this  zingiberaceous 
plant  is  perennial,  tuberous,  palmate,  and  internally  of  a  deep  yellow  or  orange  color. 
The  leaves  are  radical,  large,  lanceolate,  obliquely  nerved,  sheathing  at  their  base,  and 
closely  embrace  each  other.  The  scape  or  flower-stem,  which  rises  from  the  midst  of 
the  leaves,  is  short,  thick,  smooth,  and  constitutes  a  spike  of  numerous  imbricated  brac- 
teal  scales,  between  which  the  flowers  successively  make  their  appearance.  The  plant 
is  a  native  of  the  East  Indies  and  Cochin-China,  and  is  cultivated  in  various  parts  of 
southern  Asia,  particularly  in  China,  Bengal,  and  Java,  whence  the  root  is  exported. 
The  best  is  said  to  come  from  China. 

The  dried  root  (Safran  des  Indes,  Fr. ;  Kurkuma,  Gelbwurz,  G. ;  Curcuma,  It.,  Sp. ; 
Zirsood.  Arab. ;  Huldie,  Hindoo)  is  in  cylindrical  or  oblong  pieces,  about  as  thick  but 
not  as  long  as  the  finger,  tuberculated,  somewhat  contorted,  externally  yellowish  brown 
or  greenish  yellow,  internally  deep  orange-yellow,  hard,  compact,  breaking  with  a  frac- 
ture like  that  of  wax,  and  yielding  a  yellow  or  orange-yellow  powder.  Another  variety, 
comparatively  rare,  is  round  or  oval,  about  the  size  of  a  pigeon's  egg,  and  marked  ex- 
ternally with  numerous  annular  wrinkles.  Sometimes  it  comes  cut  into  two  transverse 
segments.  It  is  distinguished  by  the  name  of  curcuma  rotunda,  the  former  being  called 
curcuma  longa.  The  two  varieties  have  a  close  resemblance  in  sensible  properties,  and 
are  thought  to  be  derived  from  the  same  plant,  though  formerly  ascribed  to  different 
species  of  Curcuma.  The  odor  of  turmeric  is  peculiar;  the  taste  warm,  bitterish,  and 
feebly  aromatic.  It  tinges  the  saliva  yellow.  Analyzed  by  Pelletier  and  Yogel,  it  was 
found  to  contain  lignin,  starch,  a  peculiar  yellow  coloring  matter  called  cureumin,  a 
brown  coloring  matter,  gum,  an  odorous  and  very  acrid  volatile  oil,  and  a  small  quan- 
tity of  chloride  of  calcium.  Cureumin  was  obtained,  mixed  with  a  little  volatile  oil,  by 
digesting  the  alcoholic  extract  of  turmeric  in  ether,  and  evaporating  the  ethereal  tincture. 
It  has  been  obtained,  by  F.  A.  Daube,  in  deep  vellow  crvstals,  of  a  diamond  lustre,  bv  a 
process  which  may  be  found  in  the  A.  J.  P.  (1871,  p.  308).  C.  L.  Jackson  and  Menke 
have  recently  submitted  turmeric  to  a  thorough  examination,  and  give  the  following 
results.  The  turmeric  oil  is  first  removed  from  the  ground  root  by  treatment  with 
ligroine,  then  the  cureumin  mixed  with  a  large  quantity  of  resin  is  extracted  with  ether, 
and  finally  purified  by  crystallization  from  alcohol.  The'oil  extracted  bv  ligroine  was  dark 
yellow,  and  amounted  to  11  per  cent,  of  the  root.  The  purified  curcu^min  amounted 
to  0-3  per  cent.,  and  melted  at  178°  C.  (3.52-4°  F.).  Analvses  of  the  pure  cureumin,  sev- 
eral^of  its  salts,  and  of  derivatives,  show  its  formula  to  be  C^Hj^^.  {Am.  Chem.  Jmtm., 
iv.  77.)  It  is  brown  in  mass,  but  yellow  in  the  state  of  powder,  without  odor  or  taste, 
insoluble  in  benzin,  scarcely  soluble  in  water,  but  very  soluble  in  alcohol,  ether,  and  the 
oils.     The  alkalies  rapidly  change  its  color  to  a  reddish  brown ;  and  paper  tinged  with 


1630  Cuttle-fish  Bone. —  Cyclamen  Europoeum.  part  ii. 

tincture  of  turmeric  is  employed  as  a  test  of  their  presence.  When  treated  with  a 
mixture  of  sulphuric  and  boric  acids  it  yields  a  product  called  rosocyanin,  because  it 
dissolves  in  alcohol  with  a  fine  red  color,  and  is  turned  blue  by  alkalies.  Its  alco- 
holic solution  produces  colored  precipitates  with  acetate  of  lead,  nitrate  of  silver,  and 
other  salts.  Turmeric  is  used  for  dyeing  yellow ;  but  the  color  is  not  permanent.  Mr. 
James  Cook  has  found  in  turmeric  an  alkaloid,  which  forms  crystallizable  salts  with 
sulphuric  and  nitric  acids,  and,  separated  from  these  acids  by  ammonia,  yields  a  semi- 
crystalline  precipitate.  He  observed  also  indications  of  a  second  base.  (P.  J.  Tr.,  Nov. 
1870.)  Ivanow  Gajewsky  also  states  that  there  is  an  alkaloid  in  the  root.  {Pharmaco- 
graphia,  p.  641.) 

This  root  is  a  stimulant  aromatic,  bearing  some  resemblance  to  ginger  in  its  operation, 
and  is  much  used  in  India  as  a  condiment.  It  is  a  constant  ingredient  in  the  curries  so 
generally  employed  in  the  East,  In  former  times  it  had  some  reputation  in  Europe  as 
a  remedy  in  jaundice  and  other  visceral  diseases ;  but  at  present  it  is  employed  only  to 
impart  color  to  ointments  and  other  pharmaceutic  preparations. 

Turmeric  paper,  used  as  a  test,  is  prepared  by  tinging  white  unsized  paper  with  a 
tincture  or  decoction  of  turmeric.  The  tincture  may  be  made  Avith  one  part  of  turmeric 
to  six  parts  of  proof  spirit ;  the  decoction,  with  one^  part  of  the  root  to  ten  or  twelve  of 
water.     The  access  of  acid  or  alkaline  vapors  should  be  carefully  avoided. 

African  Turmeric.  Dr.  Wni.  F.  Daniell  has  brought  into  notice  a  product,  much 
used  by  the  native  Africans  of  Sierra  Leone  in  dyeing,  consisting  of  rhizomes,  closely 
resembling  the  East  Indian  turmeric,  having  a  similar  odor  and  taste,  and  in  like  manner 
tinging  the  saliva  yellow,  and  imparting  their  coloring  matter  readily  to  alcohol  and 
water.  He  found  it  to  be  derived  from  a  species  of  Canna,  supposed  to  be  the  C.  speciosa 
of  Roscoe.  {P.  J.  Tr.,  1859,  p.  258.) 

CUTTLE-FISH  BONE.  Os  Sepicc.  This  is  a  calcareous  body,  situated  underneath 
the  skin,  in  the  back  of  the  Se^na  officinalis,  or  cuitie-fish,  which  inhabits  the  seas  of  Eu- 
rope, especially  the  Mediterranean,  in  the  waters  of  which  the  bone  is  not  unfrequently 
found  floating.  It  is  oblong-oval,  from  five  to  ten  inches  long,  and  from  one  and  a  half 
to  three  inches  broad,  somewhat  convex  on  both  sides,  with  thin  edges,  of  a  rather  firm 
consistence  upon  the  upper  surfiice,  very  friable  beneath,  and  composed  of  numerous 
laj-ers,  loosely  connected,  so  as  to  give  to  the  mass  a  porous  consistence.  It  is  lighter 
than  water,  of  a  white  color,  a  feeble  sea  odor,  and  a  saline  taste.  It  contains,  accord- 
ing to  John,  from  80  to  85  per  cent,  of  carbonate  of  calcium,  besides  animal  matter,  a 
little  common  salt,  and  traces  of  magnesia.  Keduced  by  levigation  and  elutriation  to  a 
fine  powder,  it  may  be  given  as  an  antacid  like  chalk  or  oyster-shell.  It  is  sometimes 
used  as  an  ingredient  of  tooth-powders.  Small  pieces  of  it  are  often  put  into  bird-cages 
that  the  birds  may  rub  their  bills  against  them  ;  and  the  powder  is  employed  for  polish- 
ing. Another  product  of  the  cuttle-fish  is  a  blackish-brown  liquor,  secreted  by  a  small 
gland  into  an  oval  pouch,  communicating  externally  near  the  rectum  by  a  long  excretory 
duct,  through  which  the  animal  is  said  to  have  the  power  of  ejecting  it  at  will.  This, 
when  taken  from  the  fish,  is  dried,  and  used  in  the  preparation  of  the  water-color  called 
Bepia. 

CYANIDE  OF  ZINC.  Zinci  Ci/anidum.  Cyanuret  of  Zinc.  (ZnCy^.)  This  cyanide 
is  precipitated  as  a  white  insoluble  powder,  by  adding  cautiously,  until  it  ceases  to  pro- 
duce a  precipitate,  a  recently  filtered  solution  of  cyanide  of  potassium  to  a  solution  of 
sulphate  of  zinc.  It  is  used  in  Germany  as  a  substitute  for  hydrocyanic  acid,  and  is 
said  to  be  anthelmintic.  It  has  been  employed  in  epilepsy,  chorea,  and  neuralgia,  in 
several  painful  affections  of  the  stomach,  and  in  the  colics  attendant  on  difiicult  men- 
struation. The  dose  is  a  quarter  of  a  grain,  gradually  increased  to  a  grain  and  a  half, 
given  in  mixture.     It  is  included  in  the  ofiicinal  list  of  the  French  Codex. 

CYCLAMEN  EUROP.EUM.  Pain  de  Porceau,  Fr.  Sow-bread.  This  is  an  herbace- 
ous, perennial,  stemless  plant,  belonging  to  the  natural  order  Primulaceie,  which  is  in- 
digenous in  the  south  of  Europe,  and  cultivated  in  gardens  for  the  beauty  of  its  purple 
flowers  with  reflected  petals.  The  root  is  globular,  with  many  branched  fibres,  almost 
black  without,  and  white  within,  inodorous,  and,  when  fresh,  of  a  bitter,  acrid,  burning 
taste.  By  drying  it  loses  much  of  its  acrimony,  and  is  said  to  be  rendered  edible  by 
roasting.  Hogs  are  said  to  root  it  up  from  the  ground  and  to  eat  it  with  impunity  ;  and 
hence  its  common  French  name.  The  root  is  a  drastic  cathartic,  and  is  thought  to  have 
the  power  of  producing  abortion,  for  which  purpose  it  is  sometimes  employed  among 
the  peasantry,  who  habitually  use  it  as  a  cathartic.  Sometimes,  however,  it  has  produced 
very  serious  effects,  as  inflammation  of  the  alimentary  canal,  with  bloody  stools,  cold 
sweats,  and  convulsive  movements,  which  have  even  ended  fatally.  It  is  supposed  to 
be  capable  of  acting  on  the  bowels  when  applied  to  the  skin  ;  and,  in  the  form  of  oint- 
ment, is  said  to  be  rubbed  on  the  surface  of  the  abdomen  in  children  for  the  expulsion 
of  worms.  [Merat  et  De  Lens.)  The  root  probably  owes  its  acrimony,  if  not  all  its  me- 
dicinal properties,  to  an  active  principle,  first  discovered  many  years  since  by  Saladin, 
and  named  by  him  arihanitin,  and  more  recently  by  S.  De  Luca,  who  has  given  it  the 
more  appropriate  name  of  cyclamin.     It  is  a  glucoside,  when  boiled  with  diluted  acids 
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splitting  into  cyclayniretin  and  glucose.  It  is  white,  amorphous,  inodorous,  and,  when 
held  a  short  time  in  the  mouth,  intensely  acrid,  extending  its  action  even  to  the  throat. 
"With  cold  water  it  swells  and  becomes  gelatinous,  but  is  readily  dissolved,  and  forms  a 
solution  which  froths  like  soup  and  water,  and  is  coagulated  by  a  heat  of  about  65u°C. 
(150°  ¥.).  Alcohol  dissolves  it  with  difficulty  when  cold,  but  freely  when  hot;  it  is  soluble 
in  glycerin  with  the  aid  of  heat ;  and  is  insoluble  in  ether,  chloroform,  bisulphide  of  car- 
bon, and  the  essential  oils.  It  contains  no  nitrogen  ;  its  formula  being,  according  to  an 
analysis  b_v  Klinger,  CjoHj^Oiq.  Dr.  T.  W.  C.  Martins  recommends  the  following  method 
of  preparing  it.  The  tubers,  collected  in  the  autumn,  dried  and  powdered,  are  mi.xcd 
with  animal  charcoal,  and  exhausted  at  a  boiling  heat  by  alcohol  of  0-825  ;  the  tincture 
is  filtered,  concentrated,  and  set  aside  for  six  or  eight  weeks,  when  the  cyclamin  is  de- 
posited. This  should  be  washed  on  a  filter  with  alcohol  till  it  passes  colorless  ;  and  if 
the  filtrate  be  concentrated,  and  set  aside,  it  will  deposit  a  further  quantity  in  a  few 
weeks.  The  whole  is  then  mixed  with  animal  charcoal,  and  treated  with  boiling  alco- 
hol, which  will  slowly  deposit  the  pure  cyclamin  on  cooling.  This  principle  was  found 
by  M.  De  Luca,  by  experiments  on  animals,  to  be  poisonous,  and  he  supposed  it  to  re- 
semble curare  in  its  action,  though  less  violent,  ilutschler  {Annalen  der  Chimie,  185, 
2,  3)  believes  that  cyclamin  is  identical  with  saponin.  The  dose  of  the  powdered  root 
is  said  to  be  from  twenty  to  forty  grains. 

CYNANCHUM  YINCETOXICUM.  R.  Brown.  Asdepias  Vincetoxintm.  Linn. 
White  Sicalloto-wort.  Vincetoxicum.  A  perennial,  herbaceous  European  plant,  the  root 
of  which  was  formerly  esteemed  a  counterpoison,  and  hence  the  botanical  name.  It  has 
a  bitterish  acrid  taste,  and,  when  fresh,  a  disagreeable  odor,  which  is  diminished  by 
drying.  Taken  internally,  especially  in  the  recent  state,  it  excites  vomiting,  and  is  ca- 
pable, in  larger  quantities,  of  producing  dangerous  if  not  fatal  inflammation  of  the 
stomach.  It  is  said  to  be  useful  in  cutaneous  diseases,  scrofula,  etc.,  but  is  little  cm- 
ployed.  The  leaves  of  the  plant  also  are  emetic.  Feneulle  found  in  the  root  a  peculiar 
principle  analogous  to  emetin. 

CYNARA  SCOLYMUS.  Garden  Artichoke.  This  is  a  perennial  plant,  indigenous 
in  the  south  of  Europe,  and  cultivated  in  our  gardens  as  a  culinary  vegetable.  The 
receptacle  and  the  lower  portion  of  the  fleshy  leaflets  of  the  flower-heads  are  eaten,  and 
the  other  parts  rejected.  When  young,  the  heads  are  cut  up  raw  and  eaten  as  salad  ; 
when  older,  they  are  boiled,  and  dressed  variously.  The  flowers  are  said  to  curdle  milk, 
and  the  plant  to  yield  a  good  yellow  dye.  The  leaves  and  their  expressed  juice  are  very 
bitter,  and  have  been  thought  to  be  actively  diuretic.  They  have  long  had  some  repu- 
tation in  the  treatment  of  dropsies.  Dr.  Badely,  of  Chelmsford,  England,  recommends 
a  tincture  and  extract,  prepared  from  the  leaves,  in  rheumatic,  gouty,  and  neuralgic 
aft'ections.   (See  Lancet,  1843,  p.  556;  also  Edinb.  Med.  Journ.,  xx.  958.) 

CYXOGLOSSUM  OFFICINALE.  Hound's  Tonpue.  A  biennial  plant,  common 
both  in  Europe  and  in  this  country,  and  named  from  the  shape  of  its  leaves.  The  leaves 
and  root  have  been  employed,  but  the  latter  has  been  generally  preferred.  The  fresh 
})lant  has  a  disagreeable  narcotic  odor  resembling  that  of  mice,  which  is  dissipated  by 
drying.  The  taste  is  nauseous,  bitterish,  and  mucilaginous.  Different  opinions  as  to  its 
powers  have  been  entertained,  some  considering  it  nearly  inert,  others  as  a  dangerous 
poison.  Dr.  Diediilin,  of  St.  Petersburg,  Russia,  atBrms  that  an  extract  of  this  plant 
will  paralyze  the  motor  nerves  in  vertebrat*animals ;  and  J.  Setschenow,  of  Gratz,  states 
that,  upon  introducing  a  piece  of  the  extract,  about  as  large  as  the  head  of  a  pin,  which 
he  had  received  from  Dr.  Diediilin,  into  the  dorsal  lymph  sac  of  each  one  of  four  frogs, 
he  produced  total  paralysis  of  motion  in  from  five  to  ten  minutes;  the  heart  continuino- 
to  beat,  the  irritability  of  the  muscles  continuing,  and  sensation  remaining  undisturbed^ 
(See  Med.  and  Surg.  Reporter,  1868,  p.  153.)  Hound's  tongue  has  been  used  as  a  demul- 
cent and  sedative  in  coughs,  catarrh,  spitting  of  blood,  dysentery,  and  diarrhoea;  and 
has  been  applied  externally  in  burns,  ulcers,  scrofulous  tumors,  and  goitre.  The  pilulce 
de  cynnglosso,  which  areofficinal  insome  parts  of  Europe,  though  they  contain  the  root  of 
hound's  tongue,  owe  their  properties  chiefly  to  opium. 

CYTISUS  LABURNUM.  Laburnum.  The  laburnum  is  a  small  tree,  indigenous  in 
the  higher  mountains  of  Europe,  and  cultivated,  throughout  the  civilized  world,  in  gar- 
dens and  pleasure-grounds  for  the  beauty  of  its  flowers,  which  appear  early  in  the  spring 
in  rich  pendent  yellow  clusters.  All  parts  of  the  plant  are  probably  poisonous.  Fifty- 
eight  boys  of  the  Forest  Gate  School,  England,  were  poisoned  by  the  roots  ;  the  symp- 
toms were  intense  sleepiness,  vomiting,  convulsive  movements,"  coma,  slight  frothing 
at  the  mouth,  and  unequally  dilated  pupils.  (Med.  Times  and  Gaz.,  \6\.  u.  ISlb.  For 
other  cases  see  Le  Mouvement  Med.,  1875,  No.  28  ;  Dub.  Quart.  Journ.,  1863,  p.  248;  Med. 
Times  and  Grt2.,Sept.  1862;  Lancet,  Aug.  1870.)  Caventou  found  in  the  flowers  an  odorous 
fixed  oil,  gum,  lignin,  gallic  acid,  and  traces  of  sulphate  and  chloride  of  calcium.  MM. 
Chevallier  and  Lassaigne  discovered  in  the  seeds  a  peculiar  principle,  to  which  they  gave 
the  name  of  n/tisin.  This  was  a  whit6,  amorphous,  deliquescent,  non-nitrogenous  sub- 
stance, of  a  bitter  nauseous  taste,  soluble  in  water  and  weak  alcohol,  and  insoluble  in 
ether.    In  small  doses  it  produced,  in  several  animals  of  different  species,  vomiting,  con- 
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vulsions,  and  death  ;  and  eight  grains  taken  by  Chevallier  himself  caused  threatening 
symptoms,  which  disappeared  under  the  free  use  of  lemonade.  Five  grains  appeared 
equal  to  three  of  tartar  emetic.  {Meret  et  De  Lena.)  Dr.  Th.  Scott  Gray  "found  in  labur- 
num three  distinct  principles,  an  acid  which  he  named  laburnic,  and  two  other  substances, 
both  of  them  bitter  and  neutral,  which  he  proposed  to  call  laburnin  and  cystin.  These 
are  contained  in  variable  proportions  in  all  parts  of  the  plant,  but  most  largely  in  the 
bark  and  seeds.  As  all  of  them  are  soluble  in  water,  and  only  a  portion  in  alcohol, 
the  former  is  the  proper  menstruum  for  extracting  the  virtues  of  tiie  plant.  Drs. 
Husemann  and  Marme  discovered  in  1864  an  alkaloid  in  laburnum,  which  they  called 
cy^tsme,  and  described  as  a  white,  crystalline  solid,  of  a  bitter  somewhat  caustic  taste, 
soluble  in  water  and  alcohol,  but  scarcely  at  all  soluble  in  ether,  chloroform,  benzol, 
or  carbon  disulphide.  It  is  strongly  basic,  and  has  the  composition  C20H27N3O. 
A  second  alkaloid,  laburnine,  was  also  announced  by  them.  [Chem.  News,  July  16,  1869, 
p.  36.)  Cytisine  is  stated  to  be  found  also  in  arnica  flowers.  In  reference  to  the  physio- 
logical effects  of  laburnum.  Dr.  Gray  found  that,  after  aslight  excitement  of  the  nervous 
and  circulatory  systems,  there  was  a  diminution  of  the  pulse  and  a  disposition  to  sleep. 
Decided  narcotic  elFects  were  produced,  with  a  moderate  increase  of  urine,  and  a  ten- 
dency to  increased  action  of  the  liver.  Dr.  Gray  employed  the  preparations  of  the  plant 
therapeutically,  and  thought  them  useful  in  bilious  dyspepsia  with  periodical  vomiting 
and  alternations  of  constipation  and  diarrhoea;  in  infantile  vomiting ;  in  allaying  the 
cough  in  bronchitis,  and  the  violence  of  the  paroxysms  of  hooping-cough  and  asthma  ;  in 
the  vomiting  of  pregnancy;  and,  finally,  given  in  large  doses  four  times  a  day,  in  the 
treatment  of  prurigo  ;  the  decoction  being  at  the  same  time  applied  externally,  [joiirn. 
de  Pharni.,  1862,  p.  IGO;  from  the  Edinb.  Med.  Joiirn.) 

DAJAKSCH.  Arrow  Poison  of  Borneo.  This  extract  is  of  unknown  origin.  Accord- 
ing to  Dr.  P.  31.  Braidwood,  it  kills  by  paralyzing  the  heart.  It  is  thought  to  be  dis- 
tinct from  the  Java  arrow  poison,  made  from  the  Vims  Antiar.  {Edinb.  Med.  Journ., 
1864,  p.  127.) 

DAMIANA.  This  is  a  remedy  recently  introduced  from  Mexico,  and  stated  to  be 
a  powerful  aphrodisiac  useful  in  cases  of  sexual  atony.  It  cannot  be  doubted  that 
very  diflerent  substances  are  sold  under  this  name.  Mr.  Wellcome  {A.  J.  P.,  xlvii. 
47)  states  that  there  are  in  the  market  at  least  three  distinct  drugs  all  claiming  to  be  the 
genuine  article.  One  of  these  has  a  smooth,  dark  green,  broadly  lanceolate,  dentate  leaf, 
usually  having  six  teeth  on  each  side,  heavy  mid-rib,  and  ribs  extending  to  the  point 
of  the  teeth,  from  two  to  five  lines  in  width  and  from  six  to  twelve  in  length  ;  the  stem 
is  red  and  woody,  and  the  leaves  give  a  minty  flavor  when  chewed.  The  second  variety 
has  a  light  green  obovate,  deeply  toothed  leaf,  having  three  and  occasionally  four  teeth 
on  each  side,  with  a  heavy  mid-rib,  and  branching  ribs  extending  to  the  edge.  Tlie 
surface  is  rougli,  and  both  sides  are  covered  with  short  hairs.  It  is  from  two  to  five 
lines  in  width  and  five  to  eight  in  length.  Its  flavor,  Avhen  chewed,  reminds  of  sage; 
the  stem  is  very  woody,  and  near  the  apex  it  is  quite  hairy.  In  the  third  variety  the 
leaf  is  light  green,  lanceolate,  three  teeth  on  each  side,  which  terminate  in  hard,  sharp 
points  ;  it  has  a  distinct  mid-rib,  and  is  rather  indistinctly  veined  ;  is  from  one  and  a  half 
to  three  lines  in  width  and  four  to  ten  in  length.  It  is  quite  thick  and  has  a  rough  sur- 
face, with  occasional  black  dots.  To  the  naked  eye  the  leaf  appears  to  be  covered  with 
shining  scales,  which,  under  the  glass,  appajir  as  minute  resin-like  globules.  This  is 
the  only  specimen  accompanied  by  flowers.  They  are  compound,  with  yellow  florets 
and  white  pappus;  the  stem  is  woody  with  green  epidermis,  and  covered  with  resinous 
secretion.  At  present  (1882)  there  are  two  damianas  in  the  Philadelphia  market.  One 
is  chiefly  composed  of  pieces  of  stems  and  branches,  but  contains  enough  of  floral  heads 
and  leaves  to  show  that  it  is  the  third  variety  of  Mr.  Wellcome,  and  is  the  product  of 
Bigelovia  veneta,  Gray  (Aplojyappus  discoideus,  De  C).  (Med.  and  Surg.  Jiep.,  xxxiv. 
ISO.) 

The  other  variety  is  believed  to  be  the  leaves  of  a  species  of  Turnera,  either  T.  micro- 
pliylla,  D.  C,  or  a  new  species,  for  which  the  name  of  T.  aphrodisiaca  has  been  proposed. 
The  leaves  are  from  three  to  eight  lines  long,  one  to  three  lines  broad,  obovate  to  lance- 
olate, 8  to  10  sharp-toothed,  smooth  or  with  a  few  hairs  on  ribs  below,  mid-rib  marked, 
with,  in  some  cases,  strong,  straight  veins  running  to  the  edge  between  the  teeth  ;  in 
other  cases  veins  branched  and  sending  a  final  vein  into  the  tooth  ;  stems  fine,  woody, 
reddish,  ends  of  branches  hairy.  This  is  now  regarded  by  the  introducers  as  genuine 
damiann. 

The  published  reports  as  to  the  value  of  the  drug  vary  greatly,  some  having  had 
great  success  with  it,  others  finding  it  useless ;  it  is  probably  merely  tonic.  An  ounce 
of  the  leaves,  either  in  the  form  of  infusion  or  fluid  extract,  may  be  given  daily. 

DIALYSIS.  This  name  has  been  given  by  the  late  Prof.  Graham,  Master  of  the  Mint, 
London,  to  a  process  based  upon  the  diff"erent  dift'usibility  of  liquids,  by  which  mixed 
substances  may  often  be  separated  from  each  other,  and  important  ends  thus  obtained. 
Though  not  yet  oflScinally  employed  in  pharmacy,' it  is  capable  of  useful  application  in 
many  instances  by  the  apothecary,  and  therefore  demands  a  brief  description.   (See  Per' 
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rum  Dialysatum.)  It  is  well  known  that  substances  in  the  liquid  state  have  the  prop- 
erty of  diffusing  themselves,  by  their  own  inherent  power,  through  other  liquids.  Mr. 
Grahani  ascertained  that  this  property  was  possessed  by  different  substances  in  very  un- 
equal degrees  ;  and,  on  pushing  his  investigations  into  the  subject,  found  that  there  was 
good  reason  to  divide  bodies  into  two  classes  based  on  their  degree  of  diffusibility,  one 
class  consisting  generally  of  crystallizable  substances,  which  are  highly  diffusible,  the 
other  of  uncrystallizable  substances,  especially  those  capable  of  forming  a  gelatinous  mass 
with  water,  which  diffuse  themselves  very  slowly.  The  first  class  Mr.  Graham  proposed 
to  name  crystalloids^  from  their  property  of  crystallizing,  the  second  colloids,  from  their 
resemblance  to  glue  in  the  power  of  gelatinizing.  An  example  of  the  first  we  have  in 
sugar,  of  the  second  in  gum.  Another  discovery  made  by  Mr.  Graham  was  that  a 
thin  layer  of  gelatin  in  the  form  of  jelly,  interposed  between  two  liquids,  offered  no 
obstacle  to  the  passage  of  the  crystalloids  from  one  to  the  other,  while  it  completely  pre- 
vented the  passage  of  the  colloids ;  and  this  property  he  found  to  belong  not  only  to 
gelatin,  but  to  other  substances  having  a  similar  molecular  constitution,  as  bladder, 
parchment,  paper  sized  with  starch  paste,  etc.,  of  which  the  most  convenient  is  the  texture 
known  as  parchment-paper,  prepared  by  immersing  unsized  paper  in  a  cold  mixture  of 
two  measures  of  sulphuric  acid  and  one  of  water,  and  subsequently  thoroughly  washing  it 
to  free  it  from  acid.  Great  care  must  be  used  in  selecting  the  paper  to  see  that  it  is  free  from 
minute  holes.  Rube  &  Co.,  Gottingen,  make  a  good  paper  esj>eciallv  for  dialysis.  {N. 
R.,  1877.) 

Upon  the  principles  here  stated,  Mr.  Graham  contrived  a  very  simple  apparatus,  which 
he  called  the  dialyzer,  a  figure  of  which  is  given  in 
the  margin.  It  consists  of  two  parts,  one  a  circular  glass 
recipient  (6),  about  a  foot  in  diameter  and  six  inches  deep, 
the  other  (a)  a  similar  circular  vessel  from  six  to  ten  inches 
in  diameter  and  about  two  inches  deep,  the  circumference 
of  which  consists  of  a  band  of  gutta-percha,  and  the  bot- 
tom of  a  circular  piece  of  parchment-paper,  the  edges  of 
which  are  brought  over  the  lower  rim  of  the  gutta-percha 
band  nearly  to  the  top,  and  fastened  outside  of  it  by  a 
string,  or  by  a  narrow  hoop  of  gutta-percha.  The  first 
part,  or  circular  basin,  is  to  receive  distilled  water,  and 
should  contain  from  five  to  ten  times  the  quantity  of  the 
liquid  that  may  be  introduced  into  the  smaller  vessel.  The  latter  is  to  float  upon  the 
surface  of  the  water  in  the  former,  and  is  to  receive  the  liquid  to  be  submitted  to  dialysis, 
which  should  not  be  more  than  half  an  inch  deep  on  the  paper  bottom.  It  is  important 
that  the  parchment-paper  employed  should  have  no  rent  or  aperture  and  should  be 
brought  well  up,  and  well  secured  on  the  outside  of  the  gutta-percha,  to  prevent  the 
liquid  from  passing  between  them.  If  any  liquid  containing  a  mixture  of  colloid  and 
crystalloid  matter  be  placed  in  the  floating  vessel,  after  some  hours  it  will  be  found  that 
a  portion  of  the  latter  has  passed  through  the  parchment-paper,  and  is  held  in  solution 
by  the  distilled  water  of  the  larger  vessel,  while  the  colloid  matter  remains.  The  dis- 
tilled water  thus  impregnated  is  called  the  diffusate.  The  parchment-paper,  or  any 
similar  material  used  as  the  septum,  is  applicable  to  the  dialysis  only  of  substances  held 
in  watery  solution,  and  will  not  answer  for  alcoholic  or  ethereal  liquids.  M.  Guignot 
has  found  that  porous  or  unglazed  earthenware  is  capable  of  acting  efficiently  as  a  dia- 
lyzing  septum.  Thus,  a  porous  vessel  containing  pure  water  was  placed  in  another  ves- 
sel containing  a  solution  of  sugar  and  gum;  and,  at  the  end  of  twenty-four  hours,  a 
greater  portion  of  the  sugar  had  passed  into  the  inner  vessel,  but  not  a  discoverable 
particle  of  gum.  (P.  J.  Tr.,  iv.  317.)  It  is  obvious  that  very  difl'erent  arrangements 
might  be  made  to  accomplish  the  same  ends.  Thus,  a  bladder  containing  a  similar  mix- 
ture, three-fourths  full,  suspended  in  a  jar  of  distilled  water,  yields  similar  results. 
Grahams  apparatus  is  preferable  to  others  only  for  its  convenience. 

It  is  not  our  purpose  to  treat  of  all  the  applications  of  the  process  of  dialysis.  "We 
shall  refer  to  those  only  in  which  it  may  prove  useful  to  the  pharmacist,  l'  It  facili- 
tates in  many  instances  the  separation  of  the  active  matter  of  any  artificial  or  natural 
mixture,  to  a  considerable  extent,  from  the  inert  and  useless,  the  former  being  very  often 
crystalline,  and  the  latter  colloidal.  Thus,  infusions  or  decoctions  of  medicines,  such  as 
opium,  belladonna,  aconite,  etc.,  submitted  to  dialysis,  might  give  up  more  or  less  com- 
pletely their  crystalline  principles,  such  as  the  salts  of  morphine,  atropine,  aconitine,  etc., 
to  the  water,  while  the  gummy,  resinoid,  extractive,  and  coloring  matters,  etc.,  might 
remain  behind.  In  effecting  the  analysis  of  organic  bodies,  one  of  the  most  embarrass- 
ing problems  is  to  get  rid  of  the  inert  principles,  which  interfere  with  the  action  of 
chemical  reagents ;  and  the  process  of  dialysis  may  here  often  be  brought  to  the  aid  of 
the  operator.  2.  In  searching  for  poisons  in  organic  mixtures,  as  in  the  contents  of  the 
stomach,  in  which  the  application  of  tests  is  often  rendered  abortive  by  the  colloidal 
matter  present,  the  problem  of  the  presence  of  the  poison  may  be  sometimes  solved  by 
submitting  the  suspected  matter  to  dialysis.  The  poison  will'often  be  found  in  the  dif- 
fusate, separated  from  the  other  matters,  and  may  then  be  detected  by  the  ordinary  tests. 
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(See  A.  J.  P.,  1864,  p.  414.)  3.  In  pharmaceutic  operations,  it  often  happens  that  salts 
and  other  crystallizable  substances  are  thrown  away  as  refuse  matter,  because  they 
Avould  not  repay  the  cost  of  time  and  material  necessary  for  their  recovery.  It  is  pos- 
sible that,  by  this  simple  inexpensive  process,  these  substances  may  be  separated  from 
the  useless  matters  and  thus  saved.  4.  An  economical  application  has  recently  been 
made  of  the  process  to  the  restoration  of  salted  meat  to  the  fresh  state.  If  some  salt  beef 
with  its  brine  be  enclosed  in  a  bag  of  material  suitable  for  dialysis,  as  of  untanned 
leather,  and  the  bag  be  immersed  in  sea-water,  in  the  course  of  some  days  the  beef  and 
brine  will  have  been  rendered  sufficiently  fresh  for  use,  the  salt  having  passed  out  into 
the  sea-water.  {Cheyn.  News,  May  28,  1864.)  B.  F.  Mclntyre,  of  New  York,  has  re- 
cently introduced  (1882)  a  class  of  preparations  called  Dialysates.  These  are  prepared 
from  various  drugs  by  dialysis,  and  it  is  claimed  that  they  contain  the  active  crystal- 
lizable constituents  in  their  original  combination,  deprived  of  the  inert  colloidal  sub-r 
stances.  (See,  on  the  subject  of  dialysis,  papers  bj'  Prof.  Redwood  in  the  P.  J.  Tr.,  1862, 
p.  515,  and  by  Prof.  Procter  in  the  A.  J.  P.,  1862,  p.  312 ;  1878,  p.  102;  1879,  r,.\;  N.  P., 
1877,  p.  228;  1882,  p.  28.) 

DIANTHUS  CARYOPHYLLUS.  Clove  Pink.  Of  the  ordinary  garden  pink  those 
specimens  should  be  selected  for  medicinal  use  which  have  the  deepest  red  color,  and 
the  most  aromatic  odor.  The  petals  should  not  be  collected  till  the  flower  is  fully 
blown,  and  should  be  employed  in  the  recent  state.  They  have  a  fragrant  odor,  thought 
to  resemble  that  of  the  clove.  Their  taste  is  sweetish,  slightly  bitter,  and  somewhat 
astringent.  Both  water  and  alcohol  extract  their  sensible  properties,  and  they  yield  a 
fragrant  essential  oil  by  distillation.  In  Europe  they  are  employed  to  impart  color  and 
flavor  to  a  syrup,  which  serves  as  a  vehicle  for  other  less  pleasant  medicines.  According 
to  the  directions  of  the  former  Edinburgh  Pharmacopoeia,  this  was  prepared  by  macer- 
ating one  part  of  the  flowers,  without  their  claws,  in  four  parts  of  boiling  water  for 
twelve  hours,  then  filtering,  and  adding  seven  parts  of  sugar. 

DIAPHORETIC  ANTIMONY.  Antimonium  Diaphoretinim.  PotassiiBiantimonias. 
This  compound  is  directed,  in  the  French  Codex,  to  be  formed  by  deflagrating  in  a  red- 
hot  crucible,  and  keeping  red-hot  for  half  an  hour,  a  mixture  of  pure  antimony  with 
twice  its  weight  of  nitrate  of  potassium,  both  being  in  fine  powder.  The  product  is 
washed  with  water  and  dried,  and  forms  the  washed  diaphoretic  antimony.  For  an 
improved  process  by  M.  Figuier  see  14th  edition  of  U.  S.  Dispensatory,  p.  1640.  The  dose 
is  two  or  three  drachms.  On  account  of  its  weak  and  variable  nature,  it  has  been  generally 
laid  aside  in  practice. 

DICTAMUS  ALBUS.  White  Fraxinella.  Bastard  Dittany.  The  aromatic  bitter 
bark  of  the  root  of  this  European  plant  was  formerly  used.  Storck  gave  it  in  intermit- 
tents,  worms,  amenorrhcea,  hysteria,  epilepsy,  and  other  nervous  diseases.  The  dose  is 
from  a  scruple  to  a  drachm. 

DIERVILLA  TRIFIDA.  (Moench.)  D.  Canadensis.  (Muhl.)  Bush  Honeysuckle. 
A  low,  erect,  indigenous  shrub,  growing  especially  in  rocky  places  throughout  the 
Northern  States.  The  whole  plant  is  supposed  to  be  possessed  of  diuretic  and  astringent 
properties,  and  is  given  in  infusion  by  the  "  eclectics"  in  diseases  of  the  urinary  passages. 

DIOSCOREA  VILLOSA.  {Cray's  Manual,  p.  480.)  Wild  Yam-root.  Colic-root. 
Rheumatism-root.  An  indigenous  perennial  creeper,  with  long,  branching,  contorted, 
fibrous,  ligneous  roots.  It  grows  from  Maine  to  Wisconsin,  and  southward  also.  The 
roots  are  used  by  the  "  eclectics,"  who  consider  them  eflScacious  in  bilious  colic,  and  by 
the  Southern  negroes  in  rheumatism.  A  half  pint  of  a  decoction  (f.^j-Oj)  may  be  given 
at  the  dose  ;  or  a  tincture  may  be  administered.  They  are  administered  in  decoction 
and  tincture ;  and  a  substance  called  improperly  dioscorein,  obtained  by  precipitating 
the  tincture  with  water,  is  used  for  the  same  purpose  in  a  dose  of  from  one  to  four  grains. 

DIOSPYROS.  U.S.  1870.  Persimmon.  The  Diospyros  Virginiana,  or  persimmon, 
is  an  indigenous  tree,  rising  sometimes  in  the  Southern  States  to  the  height  of  sixty  feet, 
with  a  trunk  twenty  inches  in  diameter  ;  but  seldom  attaining  more  than  half  that  size 
near  its  northern  limits,  and  often  not  higher  than  fifteen  or  twenty  feet.  The  stem  is 
straight,  and  in  the  old  tree  covered  with  a  furrowed  blackish  bark.  The  branches  are 
spreading ;  the  leaves  ovate-oblong,  acuminate,  entire,  smooth,  reticulately  veined,  al- 
ternate, and  supported  on  pubescent  footstalks.  The  buds  are  smooth.  The  male  and 
female  flowers  are  on  separate  trees.  They  are  lateral,  axillary,  solitary,  nearly  sessile, 
of  a  pale  orange  color,  and  not  conspicuous'.  The  fruit  is  a  globular  berry,  dark  yellow 
when  ripe,  and  containing  numerous  seeds  in  a  soft  yellow  pulp.  The  dried,  roasted, 
and  ground  seeds  are  used  in  some  parts  of  Georgia  as  a  substitute  for  coffee.  {Med.  and 
S.  Reporter,  1873,  p.  437.) 

This  tree  is  very  common  in  the  Middle  and  Southern  States,  but,  according  to  Mi- 
chaux,  does  not  flourish  beyond  the  forty-second  degree  of  north  latitude.  The  flowers 
appear  in  Mayor  June;  but  the  fruit  is  not  ripe  till  the  middle  of  autumn.  While 
green,  the  fruit  is  excessively  astringent,  and  in  this  form  was  formerly  included  in  the 
U.  S.  Secondary  list;  but,  when  perfectly  mature,  and  after  being  touched  by  the  frost, 
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it  is  sweet  and  palatable.  The  unripe  fruit,  according  to  Mr.  B.  U.  Smith,  of  Philadel- 
phia, contains  tannic  acid,  sugar,  malic  acid,  coloring  matter,  and  lignin.  (.4.  J.  /*.,  xviii. 
167.)  The  tannic  acid  was  considered  by  Mr.  John  E.  Bryan  not  to  be  of  the  kind  ex- 
isting in  galls  and  oak-bark.  [Ibid.,  xxxii.  215.)  Charropin  {Pharniacographia,  p.  403), 
however,  believes  the  tannic  acid  to  be  identical  with  that  of  nutgalls,  and  finds  besides 
an  abundance  of  pectin,  glucose,  and  a  yellow  coloring  matter  insoluble  in  water,  but  dis- 
solving freely  in  ether.  It  has  been  used  by  Dr.  Mettauer,  of  Virginia,  in  diarrhoea, 
chronic  dysentery,  and  uterine  hemorrhage.  He  gave  it  in  infusion,  syrup,  and  vinous 
tincture,  prepared  in  the  proportion  of  about  an  ounce  of  the  bruised  fresh  fruit  to  two 
fluidounces  of  the  liquid,  and  administered  in  the  dose  of  a  fluidrachm  or  more  for 
infants,  and  half  a  fluidounce  or  more  for  adults.  The  bark  is  astringent  and  very  bitter, 
and  is  said  to  have  been  used  advantageously  in  intermittents,  and  in  the  form  of  a  gargle 
In  ulcerated  sore  throat. 

DIPPEL'S  ANIMAL  OIL.  Oleum  Comic  Cerci.  This  oil  was  formerly  produced 
In  the  process  of  obtaining  ammoniacal  products  from  bone  or  horn.  It  is  at  present 
never  used  in  medicine,  and  the  reader  is  referred  for  an  account  of  it  to  earlier  editions 
of  the  Dispensatory. 

DIRCA  PALUSTRIS.  Leather  Wood.  An  indigenous  shrub,  usually  very  small, 
but  sometimes  attaining  the  height  of  five  or  six  feet,  growing  in  boggy  woods,  and 
other  low  wet  places,  in  almost  all  parts  of  the  Lynited  States.  The  berries,  which  are 
small,  oval,  and  of  an  orange  color,  are  said  to  be  narcotic  and  poisonous.  The  tough 
bark,  in  the  fresh  state,  has  a  peculiar  rather  nauseous  odor,  and  an  unpleasant  acrid 
taste,  and  when  chewed  excites  a  flow  of  saliva.  It  yields  its  acrimony  completely  to 
alcohol,  but  imperfectly  to  water  even  by  decoction.  In  the  dose  of  six  or  eight  grains, 
the  fresh  bark  produces  violent  vomiting,  preceded  by  a  sense  of  heat  in  the  stomach, 
and  often  followed  by  purging.  Applied  to  the  skin  it  excites  redness  and  ultimately 
vesicates ;  but  its  epigastric  operation  is  very  slow.  It  appears  to  be  analogous  in  its 
properties  to  mezereon,  to  which  it  is  botanically  allied. 

DITA.  This  is  the  bark  of  a  tree,  Alstonia  Scliolaris,  E.  Br.  {Echites  Sckolaris,  L.), 
belonging  to  the  family  of  Apocynaceie,  and  growing  in  the  Philippine  Islands.  Itoccurs 
in  pieces  three  to  six  inches  long  and  three  to  four  lines  thick,  sometimes  flat,  sometimes 
slightly  curved  ;  its  internal  surface  is  fibrous  and  of  a  brown  sepia  tint ;  its  section  has  the 
color  of  leather,  and  its  external  surface  is  of  the  same  tint,  with  brown  spots.  It  is  com- 
pact, but  readily  pulverized  ;  is  without  odor,  and  has  a  taste  at  first  slight,  afterwards 
decidedly  bitter.  M.  Gruppe  extracted  from  it,  by  a  process  similar  to  that  used  in  ob- 
taining quinine,  an  uncrystallizable,  hygroscopic,  ver^-  bitter  principle,  to  which  he  gave 
the  name  of  Ditaine,  and  which  has  been  used  with  asserted  success  as  a  substitute  for 
quinine.  (Journ.  de  Pharm.,  4eser.,  xviii.  225  ;  xix.  84  ;  P.  J.  Tr.,  Aug.  1875.)  Several 
conflicting  accounts  of  the  composition  of  the  bark  having  been  published,  O.  Hesse 
(P.  J.  Tr.y  Oct.  23,  1880)  submitted  it  to  an  elaborate  investigation,  with  the  following 
results. 

He  finds  three. alkaloids:  ditamine,  CjgHjgXOj,  the  relative  amount  of  which  he  esti- 
mates at  004  per  cent.  ;  echitamine,  CyjHjgX^O^ -f-  HjO,  and  echitenine,  CjqHj^XO^. 

Of  these,  the  second  is  the  strongest  base,  and  resembles  ammonia  in  its  chemical 
characters.  Hesse  considers  the  compound  given  above  with  one  molecule  of  water  as  the 
hydroxide  of  a  strong  basic  radical,  echitammoniutn,  CjjH^gXjO^.  The  solutions  of  echi- 
tammonium-hydroxide  are  so  strongly  basic  that  they  precipitate  the  hydrates  of  copper, 
iron,  aluminium,  and  lead,  and  decompose  sodium  and  potassium  chlorides,  liberating 
the  corresponding  hydrates.  Hesse  considers  echitammonium  the  moststrongly  basic  of 
all  the  alkaloids. 

DRACONTIUM.  U.  S.  1870.  Skunk  Cabbage.  Symplocarpus  foitidus.  Salisbury. 
(Dracontium  fcetidum.  "Willd.  Ictodes  foetidus.  Bigelow.)  The  rhizome  is  perennial, 
large,  abrupt,  and  furnished  with  numerousfleshy  fibres,  which  penetrate  to  the  depth  of 
two  feet  or  more.  The  spathe,  which  is  the  first  part  of  the  plant  to  appear,  is  ovate, 
acuminate,  obliquely  depressed  at  theapex,  auriculatedat  the  base,  folded  inwards  at  the 
edges,  and  of  a  brownish-purple  color,  varied  with  spots  of  red,  yellow,  and  green. 
"Within  the  spathe,  the  flowers,  which  resemble  it  in  color,  are  placed  in  great  numbers 
upon  a  globose  peduncled  spadix,  for  which  they  form  a  compact  covering.  After  the 
spathe  has  decayed,  the  spadix  continues  to  grow,  and  when  the  fruit  is  mature,  has  at- 
tained a  size  exceeding  several  times  its  original  dimensions.  At  the  base  of  each  style 
is  a  roundish  seed,  immersed  in  the  spadix,  about  the  size  of  a  pea,  and  speckled  with 
purple  and  yellow.  The  leaves, which  appear  after  the  flowers,  are  numerous  and  crowded, 
oblong-cordate,  acute,  smooth,  strongly  veined,  and  attached  to  the  rhizome  by  long 
petioles,  which  are  hollowed  in  front,  and  furnished  with  colored  sheathing  stipules.  At 
the  beginning  of  May,  when  the  leaves  are  fully  developed,  they  are  very  large,  being  from 
one  to  two  feet  in  length,  and  from  nine  inches  to  a  foot  in  breadth.  The  plant  is  abun- 
dant in  wet  places  throughout  the  northern  and  middle  sections  of  the  Union.  Its  flowers 
appear  in  March  and  April,  and  in  the  lower  latitudes  often  so  early  as  February.    The 
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fruit  is  usually  quite  ripe  and  the  leaves  are  decayed  before  the  end  of  August.  All 
parts  of  it  have  a  fetid  odor,  dependent  upon  an  extremely  volatile  principle,  which  is 
rapidly  dissipated  by  heat.  The  rhizome  should  be  collected  in  autumn,  or  early  in 
spring,  and  dried  with  care. 

The  rhizome  consists  of  two  portions  ;  the  body  either  whole  or  in  transverse  slices,  and 
the  separated  radicles.  The  former,  when  entire,  is  cylindrical  or  in  the  shape  of  a  trun- 
cated cone,  two  or  three  inches  long  by  about  an  inch  in  thickness,  externally  dark  brown 
and  very  rough  from  the  insertion  of  the  radicles,  internally  white  and  amylaceous. 
The  latter  are  of  various  lengths,  about  as  thick  as  a  hen's  quill,  very  much  flattened  and 
wrinkled,  Avhite  within,  and  covered  by  a  yellowish  reddish-brown  epidermis,  consider- 
ably lighter  colored  than  the  body  of  the  rhizome.  More  or  less  of  the  fetid  odor  re- 
mains for  a  considerable  period  in  the  dried  rhizome.  The  taste,  though  less  decided 
than  in  the  fresh,  is  still  acrid,  manifesting  itself,  after  it  has  been  chewed  for  a  short 
time,  by  a  pricking  and  smarting  sensation  in  the  mouth  and  throat.  The  acrimony, 
however,  is  dissipated  by  heat,  and  is  quite  lost  in  decoction.  It  is  also  diminished  by 
time  and  exposure  ;  and  it  should  not  be  kept  longer  than  a  single  season.  The  radicles 
are  said  to  have  less  acrimony  than  the  caudex.  The  seeds  are  very  acrid,  and,  though 
inodorous  when  whole,  give  out  strongly,  when  bruised,  the  peculiar  odor  of  the 
plant. 

Medical  Properties  and  Uses.  The  rhizome  is  stimulant,  antispasmodic,  and  narcotic. 
In  large  doses  it  occasions  nausea  and  vomiting,  with  headache,  vertigo,  and  dimness  of 
vision.  Dr.  Bigelow  has  witnessed  these  effects  from  thirty  grains  of  the  recently  dried 
rhizome.  The  medicine  was  introduced  into  notice  by  the  Kev.  Dr.  Cutler,  who  recom- 
mended it  highly  in  asthma  ;  and  it  has  been  subsequently  employed  with  apparent 
advantage  in  chronic  catarrh,  chronic  rheumatism,  chorea,  hysteria,  and  dropsy. 

It  is  best  given  in  powder,  of  which  the  dose  is  from  ten  to  twenty  grains,  to  be  re- 
peated three  or  four  times  a  day,  and  gradually  increased  till  some  evidence  of  its  action 
is  afforded.  The  rhizome  itself,  as  kept  in  the  shops,  is  of  uncertain  strength,  in  conse- 
quence of  its  deterioration  by  age. 

DEAGON'S  BLOOD.  Sanguis  Draconis.  This  is  a  resinous  substance  obtained  from 
the  fruit  of  several  species  of  Calamus,  especially  C.  Botang  and  C.  Draco,  small  palms, 
growing  in  Siam,  the  Molucca  Islands,  and  other  parts  of  the  East  Indies.  On  the  sur- 
face of  the  fruit,  when  ripe,  is  an  exudation,  which  is  separated  by  rubbing,  or  shaking 
in  a  bag,  or  by  exposure  to  the  vapor  of  boiling  water,  or  finally  by  decoction.  The 
finest  resin  is  procured  by  the  two  former  methods.  It  comes  in  two  forms:  sometimes 
in  small  oval  masses,  of  a  size  varjing  from  that  of  a  hazeliuit  to  that  of  a  walnut,  cov- 
ered with  the  leaves  of  the  plant,  and  connected  in  a  row  like  beads  in  a  necklace ; 
sometimes  in  cylindrical  sticks,  eighteen  inches  long  and  from  a  quarter  to  half  an  inch 
in  diameter,  thickly  covered  with  palm  leaves,  and  bound  round  with  slender  strips  of 
cane.  In  both  these  forms,  it  is  of  a  dark  reddish-brown  color,  opaque,  and  readily 
pulverizable,  aflbrding  a  fine  scarlet  powder.  It  sometimes  comes  also  in  the  form  of  a 
reddish  powder,  and  in  small  irregular  fragments  or  tears.  An  inferior  kind,  said  to  be 
obtained  by  boiling  the  fruit  in  water,  is  in  Jlat  circular  cakes,  two  or  three  inches  in 
diameter  and  half  an  inch  thick.  This  also  yields  a  fine  red  powder.  A  fourth  variety, 
much  inferior  even  to  the  last  mentioned,  is  in  large  disks,  from  six  to  twelve  inches  in 
diameter,  by  an  inch  in  thickness,  mixed  with  various  impurities,  as  pieces  of  the  shell, 
stem,  etc.,  and  supposed  to  be  derived  from  the  fruit  by  decoction  with  expression.  A 
substance  known  by  the  name  of  dragon's  blood  is  derived  by  exudation  from  the  trunk 
of  Dracaena  Draco,  a  large  tree  inhabiting  the  Canary  Islands  and  the  East  Indies,  and 
another  from  Pterocarpus  Draco,  a  tree  of  the  West  Indies  and  South  America,  by  in- 
cision into  the  bark.  These  last,  however,  are  little  known  in  commerce.  Drop  Dragon's 
Blood  is  the  product  of  the  Dracaena  schizantha  of  Socotra.  It  is  occasionally  seen  in 
the  London  market.  It  is  in  small  tears  and  fragments,  seldom  exceeding  an  inch  in 
length,  has  a  clean  glassy  fracture,  and  in  thin  pieces  is  transparent  and  of  a  splendid 
ruby  color.  It  may  be  distinguished  from  true  dragon's  blood  by  the  absence  of  shell- 
like scales,  and  by  not  evolving  the  irritating  fumes  of  benzoic  acid  when  heated. 

Dragon's  blood'is  inodorous  and  tasteless,  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  and  the  volatile  and  fixed  oils,  with  which  it  forms  red  solutions.  According  to 
Herberger,  it  consists  of  907  parts  of  a  red  resin,  which  he  calls  draconin,  20  of  fixed 
oil,  3-0  of  benzoic  acid,  1-6  of  oxalate  of  calcium,  and  3-7  of  phosphate  of  calcium.  By 
distilling  the  resin,  toluol,  CfiH5,CH3,  and  styrol,  CgHg,  have  been  obtained.  Cinnamicacid 
has  also  been  noted.  By  distillation  with  caustic  potash,  it  yields  phloroglucin,  proto- 
catechuic  acid,  para-oxybenzoic  and  oxalic  acids.  [Pharmacographia,  p.  674.)  It  was 
formerly  employed  in  medicine  as  an  astringent,  but  is  nearly  or  quite  inert,  and  is  now 
never  given  internally.  It  is  sometimes  used  to  impart  color  to  plasters,  but  is  valued 
chiefly  as  an  ingredient  of  paints  and  varnishes. 

DROSEKA.  Sundews.  Attention  has  been  recently  called  to  D.  rotundifolia  and 
lonqifolia  as  remedies  in  phthisis,  but  they  are  probably  of  no  value.  (See  Proc.  A.  P.  A. 
xxvii.  225.) 
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DUBOISIA  MYOPOROIDES.  R.  Br.  The  genus  Duboisia  belongs  to  the  Salp-glos- 
side*,  a  suborder  of  the  Scrophulariacea?,  which  differs  so  widely  from  its  associate  sub- 
orders that  by  some  botanists  it  is  believed  to  be  more  closely  related  with  the  Solaneae 
than  with  the  order  in  which  it  is  usually  placed.  It  is  positively  known  to  contain  but 
a  single  species,  and  is  especially  distinguished  by  its  anthers  being  one-celled,  and  its 
fruit  an  indehiscent  berry,  with  a  few  curved  seeds  and  a  crustaceous  tubercular  rugose 
testa.  There  are  two  other  Australian  plants  which  probably  belong  to  the  genus,  and 
have  received  the  names  of  Duboisia  Hopwoodii  and  Duboisia  Leichardtii,  Mueller ;  but  as 
fruiting  specimens  of  them  have  never  been  obtained  by  botanists,  it  is  still  uncertain 
whether  they  belong  to  the  genus  Duboisia  or  the  allied  genus  Anthocercis,  which  has  a 
capsular  fruit.  The  fact  that  D.  Hopwoodii,  or  Pituri,  appears  to  share  the  medical  prop- 
erties of  Duboisia  mt/oporoides,  and  probably  contains  the  same  alkaloid  (see  Lancet,  i, 
1879  •,  Journ.  Physiol.,  ii.  132),  lends  credence  to  the  belief  in  the  generic  identity  of  the 
two  plants. 

D.  myoporoides  is  a  tall,  glabrous  shrub  or  small  tree,  with  alternate  obovate-oblong 
or  oblong-lanceolate  entire  leaves,  which  are  two  to  four  inches  long,  about  an  inch 
wide,  and  contracted  into  the  petiole.  The  small  flowers  are  of  a  white  or  pale  lilac 
color,  arranged  in  terminal  panicles.  The  berry  is  nearly  globular.  The  tree  is  a 
native  of  Australia,  and  has  been  found  in  New  South  Wales,  New  Caledonia,  and 
Queensland.  The  medical  properties  of  the  leaves  of  this  plant  were  made  known  by 
Baron  von  Mueller,  who  received  them  from  Dr.  J.  Bancroft,  with  the  statement  that 
they  would  be  found  to  act  like  stramonium  leaves. 

The  alkaloid  rfM6o£*tn€  was  discovered  in  the  leaves  by  A.  W.  Gerrard  (P.  J.  Tr.,  viii. 
787),  who  obtained  it  by  treating  the  aqueous  extract  with  alcohol,  filtering,  evapora- 
ting, dissolving  the  residuum  in  a  small  portion  of  water,  treating  with  ammonia,  agi- 
tating with  chloroform,  decanting  and  distilling  the  chloroform,  dissolving  the  residue 
in  dilute  sulphuric  acid,  precipitating  w^ith  ammonia,  and  abstracting  with  ether.  For 
an  account  of  the  chemical  and  medicinal  properties  of  this  alkaloid,  see  Belladonna,  in 
Part  I. 

EMERY.  A  very  hard  mineral,  the  powder  of  which  is  capable  of  wearing  down  all 
other  substances  except  the  diamond.  As  /existing  in  commerce,  it  is  said  to  be  derived 
chiefly  from  the  island  of  Naxos,  in  the  Grecian  Archipelago ;  but,  according  to  Lan- 
derer,  it  has  been  found  also  in  Asia  Minor  and  the  Morea.  "VV'ithin  recent  years  a  lo- 
cality for  emery  has  been  discovered  at  Chester,  Hampden  County,  Mass.,  where  a  vein 
of  this  valuable  mineral  exists,  of  an  average  width  of  four  feet,  and  several  miles  in 
length.  For  details  in  reference  to  this  subject,  the  reader  is  referred  to  a  paper  by  Prof. 
J.  Lawrence  Smith,  in  the  American  Journal  of  Sciences  and  Arts  (1866,  2d  ser., 
xlii.  8-3).  Emery  is  pulverized  by  grinding  it  in  a  steel  mill,  and  the  powder  is  kept  in 
the  shops  of  difl"erent  degrees  of  fineness.  It  is  used  for  polishing  metals  and  hard  stones. 
The  method,  adopted  in  Smyrna,  of  ascertaining  its  purity,  is  to  rub  a  plate  of  glass  of 
known  weight  with  a  certain  quantity  of  the  suspected  mineral  until  it  ceases  to  have 
any  effect.  The  loss  of  weight  in  the  glass  is  the  measure  of  the  value  of  the  emery. 
(See  A.  J.  P.,  1862,  p.  187.) 

EOSIN.  (CjoHgBr^Os.)  This  is  one  of  the  recently  discovered  brilliant  dye-colors 
obtained  from  the  action  of  phthalic  acid  upon  phenols.  When  phthalic  acid  acts  upon 
resorcin,  CgH4(0H).,.  in  the  presence  of  a  dehydrating  agent  like  sulphuric  acid  or  stannic 
chloride,  at  a  temperature  of  120^  C,  there'is  formed  a  compound  Resorcin-phthalein, 
C^HjjOj.  better  known  as  Fluorescein.  By  the  action  of  bromine  upon  this,  is  formed 
tetra-brom-ffuorescein  or  Eosin,  C^oHgBr^Oj.  Soluble  eosin  is  the  potassium  salt  of  this 
compound,  CjjHjBr^OjK,.  It  forms  a  bronze-colored  crystalline  powder  having  a  strong 
green  reflection.  Its  solution  in  water  is  a  red  liquid  having  a  fine  green  fluorescence. 
On  the  addition  of  hydrochloric  acid  the  fluorescence  is  destroyed,  th"e  liquid  becoming 
yellow.  Eosin  is  largely  used  at  present  as  a  dye,  and  for  making  a  brilliant  red  ink. 
by  dissolving  5  grains  in  a  fluidounce  of  water'  in  which  10  grains  of  gum  arabic  have 
been  dissolved. 

EPIGAEA  REPEXS.  Trailing  Arbutus.  Ground  Laurel.  May-flower.  This  is  a  small 
trailing  plant,  with  woody  stems  from  six  to  eighteen  inches  long,  entire,  cordate-ovate 
leaves,  and  small,  very  fragrant  flowers,  which  appear  earlv  in  the  spring.  It  is  found  in 
the  woods,  and  affects  the  sides  of  hills  with  a  northern  exposure.  Dr.  Darlington  states 
that  the  plant  has  been  supposed  to  be  injurious  to  cattle,  when  eaten  bv  them.  (Flora 
Cestrica,  p.  2.39.)  Mr.  Jeflerson  Oxley  has  found  in  this  plant  arbutin,  Ci,H„Oj,  urson, 
^so^mOj.  ericolin,  Cj^HjjO,,  (the  same  constituents  as  are  in  uva  ursi),  tannic  and  formic 
acids,  and  a  principle  allied  to  gallic  acid.  [A.  J.  P.,  xliv.  253.)  The  late  Dr.  Eli  Ives, 
of  Xew  Haven,  Connecticut,  furnished  the  following  account  of  its  virtues  and  uses, 
founded  on  his  own  observation.  "  The  Epx^cea  repens  has  been  freely  used  for  many 
years  in  diseases  of  the  urinary  organs,  and  of  the  pelvic  viscera  generally,  particu- 
larly of  irritated  action,  in  those  cases  in  which  the  uva  ursi  and  buchu  are' indicated. 
The  leaves  and  stems  are  prepared  in  the  same  manner  and  administered  in  the  same 
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dose  as  uva  ursi.    The  Epigsea  has  given  relief  in  some  cases  where  iiva  ursi  and  buchu 
have  failed.  May  4th,  1849." 

EPILOBIUM  ANGUSTIFOLIUM.  Willow-herb.  There  are  several  indigenous 
species  of  Epilobium,  which  have  the  common  name  of  willow-herb  from  the  resemblance 
of  their  leaves  to  the  willow,  and  probably  have  nearly  identical  properties.  They  are 
all  perennial  and  indigenous.  The  E.  angusUfolmni  is  the  largest  of  them.  Its  leaves 
and  roots  are  said  to  be  demulcent,  tonic,  and  astringent,  and  yield  their  virtues  to  water 
and  alcohol.  They  are  used  by  the  "  eclectics,"  generally  and  locally,  in  decoction,  in- 
fusion, or  cataplasm,  in  cases  which  call  for  the  use  of  astringent  remedies. 

EQUISETUM  HYEMALE.  Horsetail.  Scouring  Ru.^h.  An  indigenous  cryptogamous 
plant,  with  slender  annual  stems  from  a  foot  and  a  half  to  three  feet  high,  growing 
abundantly  in  the  Northern  States,  and  preferring  wet  places,  as  the  banks  of  streams, 
etc.  The  plant  derives  its  name  of  scouring  rush  from  its  use  in  scouring,  for  which  it 
'is  fitted  by  the  silicious  character  of  the  stems.  It  has  the  reputation  of  being  diuretic, 
and  is  used  sometimes  in  dropsical  diseases  and  those  of  the  urinary  passages.  The  whole 
plant  is  employed,  usually  in  the  form  of  infusion. 

ERECHTHITES  HIERACIFOLIA.  Fireiveed.  An  annual  indigenous  plant,  grow- 
ing in  moist  woods  and  recent  clearings,  and  having  a  rank  somewhat  aromatic  odor. 
Its  taste  is  bitterish,  slightly  acrid,  and  disagreeable.  It  yields  these  and  what  medical 
virtues  it  may  possess  to  water.  It  has  been  especially  recommended  in  dysentery. 
This  plant  is  apt  to  infest  the. peppermint  fields  of  Michigan;  and  its  oil  is  said  some- 
times to  deteriorate  the  oil  of  peppermint  from  that  region.  It  has  been  shown,  however, 
that  another  plant,  Erigeron  Canadense,  is  a  far  more  injurious  weed. 

ERIGERON.  Fleabane.  Under  this  name  the  IT.  S.  Pharmacopoeia  of  1870  recog- 
nized the  herbal  portions  of  E.  heterophyllum  and  E.  Philndelphicum. 

E.  heterophyllum,  Willd.,  is  the  E.  strigosum  of  Bigelow  (not  of  Muhlenberg),  and 
is  now  properly  known  as  E.  annuum.  Pers.  It  is  a  biennial  herbaceous  plant,  belong- 
ing botla  to  North  America  and  Europe.  It  has  a  branching  root,  with  several  erect, 
roundish,  striated,  pubescent  stems,  much  divided  near  the  top,  and  two  or  three  feet 
high.  The  lower  leaves  are  ovate,  acute,  deeply  toothed,  with  long  winged  footstallvs; 
the  upper  are  lanceolate,  acute,  deeply  serrate  in  the  middle,  and  sessile  ;  the  floral  leaves 
are  lanceolate  and  entire ;  all,  except  the  radical,  are  ciliate  at  the  base.  The  flowers 
are  in  terminal  corymbs.  The  florets  of  the  disk  are  yellow  ;  those  of  the  ray  numerous, 
very  slender,  and  of  a  white,  pale  blue,  or  pale  purple  color.  The  flowering  period  is 
from  June  to  October. 

E.  sirigoamn,  Muhl.,  grows  with  E.  annuum^&ndi  is  frequently  collected  with  it.  It  is 
distinguished  by  its  leaves  being  nearly  entire,  and  by  both  stems  and  leaves  being  almost 
smooth  or  furnished  only  with  minute  appressed  hairs. 

Erigeron  Philadclphicum.  L.  Philadelphia  Jieabane  is  perennial  and  herbaceous,  with 
a  branching  yellowish  root,  and  from  one  to  five  erect  stems,  which  rise  two  or  three 
feet  in  height,  and  are  much  branched  at  top.  The  whole  plant  is  pubescent.  The  lower 
leaves  are  ovate-lanceolate,  nearly  obtuse,  ciliate  on  the  margin,  entire  or  marked  with 
a  few  serratures,  and  supported  on  very  long  footstalks  ;  the  upper  are  narrow,  oblong, 
somewhat  wedge-shaped,  obtuse,  entire,  sessile,  and  slightly  embrace  the  stem ;  the 
floral  leaves  are  small  and  lanceolate.  The  flowers  are  numerous,  radiate,  and  disposed  in 
a  panicled  corymb,  with  long  peduncles  bearing  from  one  to  three  flowers.  They  resemble 
those  of  the  preceding  species  in  color,  and  make  their  appearance  about  the  same  period. 

The  three  species  are  abundant  in  the  middle  portions  of  the  United  States,  grow  in 
open  fields,  and  are  probably  of  identical  medical  value.  They  are  popularly  known  as 
scabious.  The  whole  herb  is  used,  and  should  be  collected  while  the  plants  are  in  flower. 
It  has  a  feebly  aromatic  odor  and  bitterish  taste,  and  imparts  its  properties  to  boiling 
water.  Mr.  F.  L.  John,  of  Philadelphia,  obtained  from  E.  Philadelphicwn  a  volatile 
oil  by  distillation,  but  in  exceedingly  small  proportion  ;  45  pounds  of  the  herb  having 
yielded  only  half  a  drachm  of  the  oil.  As  described  by  Prof.  Procter,  this  is  of  a 
greenish-yellow  color,  a  powerful,  penetrating,  aromatic  odor,  and  a  bitterish,  pungent, 
disagreeable  taste.  It  is  more  viscid  than  the  oil  of  E.  Canadense,  has  a  higher  sp.  gr. 
(0-946),  and  contains  more  oxygen.  {A.  J.  P.,  xxvii.  105.)  Fleabane  is  diuretic,  with- 
out being  oifensive  to  the  stomach.  It  has  been  a  favorite  remedy,  with  some  highly 
respectable  practitioners  of  Philadelphia,  in  gravel  and  other  nephritic  diseases,  and  has 
been  used  advantageously  in  dropsy.  It  is  most  conveniently  given  in  infusion  or  de- 
coction, of  which  a  pint,  containing  the  virtues  of  an  ounce  of  the  herb,  may  be  taken 
in  twenty-four  hours. 

The  U.  S.  Pharmacopoeia  also  formerly  recognized  Erigeron  Canadense.  L.  Canada 
fleabane  is  an  indigenous  annual  plant,  with  a  stem  from  two  to  six  feet  high,  covered  with 
stiflT  hairs,  and  divided  into  many  branches.  The  leaves  are  linear-lanceolate,  and  edged 
with  hairs  ;  those  at  the  root  are  dentate.  The  flowers  are  very  small,  numerous,  white, 
and  arranged,  in  terminal  panicles.  They  difler  from  those  of  the  other  species  of  Erige- 
ron in  having  an  oblong  calyx,  the  rays  very  minute  and  more  numerous  than  the 
florets  of  the  disk,  and  the  seed-down  simple.     Hence  by  some  botanists  the  plant  is 
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■placed  in  a  sub-genus  with  the  title  Co^tofus.  Another  variety  of  E.  Cnnadense,  which 
31r.  Nuttall  makes  a  distinct  species,  with  the  title  E.  pusilurn,  is  not  more  than  from, 
four  to  six  inches  high,  and  has  an  erect  smooth  stem,  less  branched  than  the  preceding, 
with  all  its  leaves  entire,  and  scabrous  on  the  margin.  The  panicle  is  simple,  and  the 
peduncles  filiform,. nearly  naked,  divaricate,  each  bearing  two  or  three  flowers. 

Canada  fleabane  is  very  common  throughout  the  northern  and  middle  sections  of  the 
United  States,  and  has  become  naturalized  in  many  parts  of  Europe.  It  abounds  in 
neglected  fields,  and  is  reported  to  be  a  very  troublesome  weed  on  the  peppermint  plan- 
tations of  the  ^rVest.  It  blooms  in  July  and  August.  The  plant,  all  parts  of  which  are 
medicinal,  should  be  collected  while  in  flower.  The  leaves  and  flowers  are  said  to  pos- 
sess its  peculiar  virtues  in  greatest  perfection. 

This  species  of  Erigeron  hjis  an  agreeable  odor,  and  a  bitterish,  acrid,  somewhat  as- 
tringent taste.  Among  its  constituents,  according  to  Dr.  De  Puy,  are  bitter  extractive, 
tannin,  gallic  acid,  and  volatile  oil.  Both  alcohol  and  water  extract  its  virtues.  Its 
acrimony  is  diminished  by  decoction,  in  consequence,  probably,  of  the  escape  of  the  oil, 
upon  which  its  virtues  in  part  depend.   (See  Oletim  Erigerontis  Canadensis.) 

Medical  Properties  and  Uses.  From  the  observations  of  Dr.  De  Puy,  Canada  fleabane 
appears  to  be  diuretic,  tonic,  and  astringent  ;  and  has  proved  useful  in  dropsical  com- 
plaints and  diarrhoea.  It  may  be  given  in  substance,  infusion,  tincture,  or  extract. 
The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm  ;  of  an  infusion,  prepared  with 
an  ounce  of  the  plant  and  a  pint  of  boiling  water,  from  two  to  four  fluidounces  ;  of  the 
aqueous  extract,  from  five  to  ten  grains  ;  each  repeated  every  two  or  three  hours.  The 
oil  is  certainly  of  value  in  uterine,  pulmonary,  and  other  internal  hemorrhages,  in  doses 
of  from  five  to  ten  drops  every  two  or  three  hours. 

ERIODICTYOX  GLUTINOSUM.  Benth.  (£.Ca/i/bmicMm  of  various  pharmaceu- 
tical papers.)  Under  the  name  of  Verba  Santa  or  Mountain  Balm  the  E.  glutinosum,  and 
probably  also  to  some  extent  E.  tomentosum,  have  long  been  used  in  pectoral  complaints 
by  Californian?.  The  Eriodictyons  are  low  shrubs  belonging  to  the  Hydrophyllaceae,  with 
coriaceous  alternate  pinnately-veined  leaves,  flowers  arranged  in  a  terminal  thyrsus,  and 
a  two-celled  ovary.  E.  glutinosum  grows  upon  dry  hills  abundantly  in  California.  It  is 
glabrous,  resinous  to  the  feeling,  with  lanceolate  leaves  three  to  six  inches  long,  irregu- 
larly more  or  less  serrate,  sometimes  entire,  whitened  beneath,  between  the  reticulations, 
by  a  minute  and  close  tomentum,  above  glabrous.  The  corolla  is  half  an  inch  long, 
tubular  funnel-form;  the  calyx  about  one-sixth  of  an  inch  long,  slightly  and  sparsely 
hirsute.  (Gray,  Flora  of  North  America,  vol.  ii.  p.  175.)  The  whole  herb  is  used.  H.  S. 
"VVellcome  {Pharmacist,  1876,  p.  73)  found  it  to  contain  two  aromatic  resins,  whilst  an 
aqueous  infusion  of  leaves,  which  had  been  exhausted  by  alcohol,  yielded  an  intensely 
bitter  extract.  According  to  the  analysis  of  Chas.  Mohr  (A.  J.  P.,  1879,  549),  it  con- 
tains tannic  acid  and  8  per  cent,  of  an  acrid,  bitter  resin,  upon  which  its  activity  is  be- 
lieved to  depend,  also  a  minute  quantity  of  volatile  oil.  Dr.  Kier  (Ibid.,  258-)- states  that 
its  syrup  or  elixir  has  a  very  remarkable  power  of  disguising  quinine,  but  that  it  is 
therapeutically  inert.  There  is,  however,  considerable  testimony  to  the  value  of  the 
remedy  as  a  stimulating  expectorant  in  asthma,  chronic  bronchitis,  and  allied  complaints. 
It  is  best  exhibited  in  the  form  of  tincture,  or  of  a  fluid  extract  prepared  with  alcohol. 
Mr.  Holmes  uses  a  tincture  made  with  75  per  cent,  alcohol  in  the  proportion  of  four 
ounces  in  a  pint.  The  dose  would  be  two  drachms  ;  the  fluid  extract  may  be  adminis- 
tered in  doses  of  half  a  drachm. 

ERODIUM  CICUTARIUM.  Storksbill.  An  annual  hairy  plant, with  spreadingstems, 
pinnate  leaves,  and  several-flowered  peduncles,  belonging  to  the  Balsaminaceae.  It  is 
highly  recommended  by  Dr.  W.  Abbotts  Smith  in  the  treatment  of  dropsy.  He  uses 
the  decoction,  made  by  boiling  two  ounces  of  the  dried  bark  with  three  pints  of  water 
down  to  two.   (See  A7n.  Journ.  of  Med.  Sci.,  1865,  p.  240.) 

ERTXGIU3I  AQUATICUM.  Button  Snakeroot.  The  button  snakeroot  or  water 
eryngo  is  an  indigenous  umbelliferous  plant,  with  a  perennial  tuberous  root,  and  a  stem 
two  or  three  feet  high,  sometimes,  according  to  Pursh,  six  feet,  generally  branching  by 
forks,  but  trichotomous  above.  The  leaves  are  very  long,  linear-lanceolate  on  the  upper 
part  of  the  stem,  sword-shaped  below,  with  bristly  spines  at  distant  intervals  upon  their 
margin.  The  floral  leaves  are  lanceolate  and  dentate.  The  flowers  are  white  or  pale, 
and  in  globose  heads,  with  the  leaflets  of  the  involucrum  shorter  than  the  head,  and,  like 
the  scales  of  the  receptacle,  entire.  This  plant  is  found  in  low  wet  places,  as  far  south 
as  Virginia  and  North  Carolina.  Its  period  of  flowering  is  August.  The  root,  which  is 
the  medicinal  portion,  has  a  bitter,  pungent  aromatic  taste,  provoking,  when  chewed, 
a  flow  of  saliva.  It  is  diaphoretic,  expectorant,  in  large  doses  occasionally  emetic,  and 
has  been  used  by  some  physicians  in  decoction  as  a  substitute  for  seneka.  (Bigelow.) 
We  are  told  in  Barton's  Collections  that  it  is  nearly  allied  to  the  contrayerva  of  the  shops. 

ERYTHRONIUM  AMERICANUM.  (Muhl.  Catalogiie,  84  ;  Bigelow,  Am.  Med. 
Bot.,  iii.  151.) — E.  laneeolatum.  (Pursh,  p.  320.)  This  is  an  indigenous,  perennial, 
liliaceous  plant,  sometimes  called,  after  the  European  species,  dog's  tooth  violet.  The 
bulb  (cormus),  which  is  brown  externally,  white  and  solid  within,  sends  up  a  single 
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naked  slender  flower-stem,  and  two  smooth,  lanceolate,  nearly  equal  leaves,  sheathing  at 
their  hase,  with  an  obtuse,  callous  point,  and  of  a  brownish-green  color  diversified  by 
numerous  irregular  spots.  The  flower  is  solitary,  nodding,  yellow,  with  oblong-lanceo- 
late petals  obtuse  at  the  point,  a  club-shaped  undivided  style,  and  a  three-lobed  stigma. 
The  Erythronium  grows  in  woods  and  other  shady  places  throughout  the  Northern  and 
Middle  States.  It  flowers  in  the  latter  part  of  April  or  early  in  May.  All  parts  of  it 
are  active.  In  the  dose  of  twenty  or  thirty  grains,  the  recent  bulb  operates  as  an  emetic. 
The  leaves  are  said  to  be  more  powerful.  The  activity  of  the  plant  is  diminished  by 
drying. 

ETHYLIDENE  CHLOKIDE.  (C^H^Clij.)  This  substance,  which  has  recently  been 
brought  forward  in  Germany  as  a  new  anaesthetic,  has  been  already  noticed  under  the 
general  heading  "Chlorinated  Ax^sthetic  Comfouxds."  {See page  1606.) 

EUCALYPTUS  MANNA.  This  substance  exudes  during  the  summer  months  from 
punctures  made  in  the  bark  and  leaves  of  the  Australian  trees  Eucalyptus  inannifera 
and  E.  viminalis.  It  occurs  in  small  rounded  opaque  masses,  and  is  said  to  resemble 
ordinary  manna  in  its  medical  properties. 

EULACHON  OIL.  The  fish  known  by  the  Indians  of  the  North  Pacific  under  the 
name  of  Eulachon  or  Oulachon,  and  by  the  English  as  Hoolakins  ov  Candle  fish,  the 
Thaleichthys  Pacificus  of  scientists,  yields  a  great  abundance  of  an  oil  which  has  been 
proposed  as  a  substitute  for  cod-liver  oil.  According  to  the  editor  of  N.  R.  (1881,  356), 
this  oil  first  begins  to  congeal  and  become  opaque  at — 7°  C.  (19-4°  P.),  although  authorities 
state  that  at  ordinary  temperatures  it  grows  solid  and  lard-like. 

EUPHOKBIA.  The  genus  Euphorbia  contains  numerous  species,  having  the  com- 
mon property  of  yielding  a  milky  juice.  They  are  herbaceous  or  shrubby,  with  or  with- 
out leaves  ;  and  the  leafless  species,  which  are  chiefly  confined  to  the  African  deserts, 
have  fleshy,  naked,  or  spiny  stems,  like  those  of  the  Cactus.  They  nearly  all  aflbrd 
products  which  act  powerfully  as  emetics  and  cathartics,  and  in  overdoses  occasion  dan- 
gerous if  not  fatal  prostration,  with  symptoms  of  inflamed  gastro-intestinal  mucous 
membrane.  Their  milky  juice,  which  concretes  on  exposure,  usually  possesses  these 
properties  in  a  high  degree,  and,  in  addition,  that  of  powerfully  irritating  the  skin  when 
applied  to  it.  Two  species  were  formerly  acknowledged  in  our  national  Pharmacopoeia, 
E.  coroUata  and  E.  Ipecacuanha,  which  are  both  indigenous.  E.  hypericifolia,  which  is 
also  indigenous,  has  been  highly  commended  by  Dr.  W.  Zollickoffer  as  a  remedy  in  dys- 
entery after  due  depletion,  and  in  diarrhoea,  menorrhagia,  and  leucorrhoea.  He  infuses 
half  an  ounce  of  the  dried  leaves  in  a  pint  of  boiling  water,  and  gives  half  a  fluidounce 
every  hour  in  dysentery  till  the  symptoms  begin  to  yield,  the  same  quantity  after  every 
evacuation  in  diarrhoea,  and  two  fluidounces  morning,  noon,  and  night,  in  menorrhagia 
and  fluor  albus.  The  herb  is  at  first  sweetish,  afterwards  harsh  and  astringent  to  the 
taste,  and  appears  to  contain  tannin.  Its  effects  upon  the  system  are  those  of  an  astrin- 
gent and  feeble  narcotic.  It  differs,  therefore,  considerably,  both  in  sensible  and  me- 
dicinal properties,  from  most  of  the  other  species.  [Am.  Joxirn.  of  Med.  ScL,  xi.  22.)  In 
a  subsequent  communication,  it  is  stated  that  E.  marulata  possesses  similar  properties. 
(Ibid.,  N.  S.,  iii.  125.)  Dr.  B.  J.  D.  Irwin,  of  the  U.  S.  Army,  having  heard  much, 
while  in  New  Mexico  and  Arizona,  of  the  efficacy,  among  the  native  Mexicans,  of  a 
certain  plant  called  by  them  gollindrinera,  as  an  antidote  to  the  poison  of  serpents,  was 
induced  to  make  trials  of  it,  which  convinced  him  that  its  reputation  was  merited. 
A  specimen  of  the  plant  having  been  sent  to  Prof.  Torrey  was  pronounced  by  him 
to  be  Euphorbia  prostrata,  which  is  abundant  in  the  southwestern  parts  of  the  United 
States  and  in  Mexico.  Dr.  Irwin  thinks  that  the  virtues  reside  in  the  milky  juice  of  the 
plant,  but  the  liquid  obtained  by  bruising  the  herb  is  commonly  used.  Like  other  Eu- 
phorbias, it  is  emetic  and  cathartic  in  large  quantities,  but  he  heard  of  no  injurious 
effects  from  its  use.  {Ibid.,  1861,  p.  89.)  In  Chili,  the  juice  of  the  Euphorbia  Chi- 
lensis  is  said  to  be  used  as  a  drastic  purgative.  {A.  J.  P.,  1866,  p.  102 ;  from  the  Revista 
Fannaceutica,  of  Buenos  Ayres. ) 

Euphorbia  coroUata.  Willd.  Sp.  Plant,  ii.  916  •  Bige^ovr,  Atn.  Med  Bot.n'i.  l'[9.  The 
blooming  or  large-Jlowering  spurge,  frequently  called  milk-weed,  is  an  erect  plant,  with 
a  large,  perennial,  branching,  yellowish  root,  which  sends  up  several  stems  from  two  to 
five  feet  in  height,  round  and  generally  simple.  The  leaves,  which  stand  irregularly 
upon  the  stem,  and  without  footstalks,  are  oblong-obovate,  wedge-form  or  linear,  flat  or 
revolute  at  the  margin,  smooth  in  some  plants,  and  hairy  in  others.  The  flowers  are 
disposed  upon  a  large  terminal  umbel,  with  a  five-leaved  involucrum,  and  five  trifid 
and  dichotoinous  rays,  at  each  fork  of  which  are  two  oblong  bractes.  The  calyx  is  large, 
rotate,  white,  with  five  obtuse  segments  closely  resembling  a  corolla,  from  which  the 
species  has  been  named.  At  the  base  of  these  divisions  are  five  interior  smaller  seg- 
ments, which  are  described  as  nectaries  by  many  systematic  writers,  while  the  larger  are 
considered  as  belonging  to  a  real  corolla.  The  stamens  are  twelve,  evolving  gradually, 
with  double  anthers.  Many  flo^yers  have  only  stamens.  The  pistil,  when  existing,  is 
stipitate,  nodding,  rounded,  with  three  bifid  styles.  The  fruit  is  a  smooth,  three-celled, 
three-seeded  capsule. 
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The  plant  crows  in  various  parts  of  the  United  States,  from  Canada  to  Florida,  and 
abounds  in  Western  Pennsylvania,  Maryland,  and  Virginia.  It  prefers  a  dry,  barren, 
and  sandy  soil,  seldom  growing  in  woods  or  on  the  borders  of  streams.  Its  flower?  ap- 
pear in  July  and  August.  The  root  is  the  only  part  used;  when  full  g^wn,  it  is  some- 
times an  inch  in  thickness,  and  two  feet  in  length.  It  is  without  unpleasant  taste,  pro- 
ducing only  a  sense  of  heat  a  short  time  after  it  has  been  taken.  The  medical  virtues 
are  said  to  reside  in  the  cortical  portion,  which  is  thick,  and  constitutes  two-thirds  of 
the  whole  root.  They  are  taken  up  by  water  and  alcohol,  and  remain  in  the  extract 
formed  by  the  evaporation  of  the  decoction  or  tincture. 

In  a  full  dose,  the  root  of  E.  coroUata  operates  actively  and  with  sufficient  certainty 
as  an  emetic,  producing  ordinarily  several  discharges  from  the  stomach,  and  sometimes 
acting  with  considerable  energy  upon  the  bowels.  In  quantities  insufficient  to  vomit, 
it  excites  nausea,  almost  always  followed  by  brisk  purging.  In  still  smaller  doses  it  is 
diaphoretic  and  expectorant.  It  cannot,  however,  like  ipecacuanha,  be  given  largely 
in  cases  of  insensibility  of  the  stomach,  without  the  danger  of  producing  hypercatharsis 
with  inflammation  of  the  mucous  coat  of  the  stomach  and  bowels.  It  is  griatly  inferior 
to  this  emetic  in  mildness,  while  it  is  no  less  inferior  to  tartar  emetic  in  certaintv. 
It  is  objectionable  as  a  purge,  in  consequence  of  the  nausea  which  it  occasions  when 
given  in  cathartic  doses.  Dr.  ZollickoflTer  was  the  first  to  introduce  it  to  the  particular 
notice  of  the  medical  profession.  It  is  little  prescribed,  and  seldom  kept  in  the  shops. 
The  dose  of  the  dried  root  as  an  emetic  is  from  ten  to  twenty  grains,  as  a  cathartic  from 
three  to  ten  grains.     The  recent  root,  bruised  and  applied  to  the  skin,  produces  vesication. 

Euphorbia  Ipecacuanha.  Willd.  Sp.  Plant,  ii.  900;  Barton,  Med.  Bot  i.  211;  Bige- 
low,  Am.  Med.  Bot.  iii.  108.  Ipecacuanha  spurge,  or  American  ipecacuanha,  is  a  singu- 
lar plant,  varying  so  much  in  the  shape  and  color  of  its  leaves,  and  in  its  whole  aspect, 
that  mere  individual  peculiarities  might  without  care  be  attributed  to  a  specific  diflTer- 
ence.  The  root  is  perennial,  yellowish,  irregular,  and  very  large,  penetrating  some- 
times to  the  depth  of  six  or  seven  feet  in  the  sand,  and  in  its  thickest  part,  when  full 
grown,  from  three-quarters  of  an  inch  to  an  inch  and  a  half  in  diameter.  The  stems 
are  numerous,  herbaceous,  erect  or  procumbent,  smooth,  dichotomous,  jointed  at  the 
forks,  white  under  the  ground,  red,  pale  green,  or  yellow  above,  sometimes  almost  buried 
in  the  sand,  usually  forming  thick  low  bunches  upon  its  surface.  The  leaves  are  oppo- 
site, sessile,  entire,  smooth,  generally  oval,  but  sometimes  round,  obovate.  or  even  lan- 
ceolate or  linear.  They  are  small  early  in  the  spring,  and  increase  in  size  with  the  &<re 
of  the  plant.  Their  color  varies  from  green  to  crimson.  The  flowers  are  solitary,  on 
long  axillary  peduncles.  The  calyx  is  spreading,  with  five  exterior  obtuse  segments, 
and  the  same  number  of  inner,  smaller  segments.  The  fertile  flowers  have  a  roundish 
droi>ping  pedicelled  germ,  crowned  with  six  revolute  stigmas.  The  causule  is  three- 
celled,  and  contains  three  seeds. 

E.  Ipecacuanha  is  indigenous,  growing  in  pine-barrens  and  other  sandy  places  in  the 
3Iiddle  and  Southern  States,  especially  along  the  sea-board,  and  abundantlv  in  New 
Jersey,  on  the  banks  of  the  Delaware.  It  blooms  from  May  to  Aueust.  The  root, 
which  was  the  officinal  portion,  is,  according  to  Dr.  Barton,  equally  efficacious  at  what- 
ever period  collected.  • 

The  dry  root  is  light  and  brittle,  of  a  grayish  color  externally,  white  within,  inodor- 
ous, and  of  a  sweetish  not  unpleasant  taste.  Its  active  principle  has  not  been  isolated. 
Dr.  Bigelow  inferred  from  his  experiments  that  it  contained  caoutchouc,  resin,  gum,  and 
probably  starch.  Mr.  C.  Petzelt  has  found,  as  the  result  of  an  examination,  wax, 
fixed  oil,  resin,  starch,  glucose,  and  various  salts,  among  which  was  sulphate  of  calcium. 
The  resinous  matter,  as  obtained  by  him,  was  a  dark  mass,  of  a  taste  slight  at  first  but 
after  a  time  nauseous  and  pungent,  readily  dissolved  by  alcohol,  but  insoluble  in  ether 
and  benzin.  and,  when  swallowed,  producing  in  half^rain  doses  watery  stools,  and  in 
one  and  a  half  or  two  grain  doses,  nausea  and  vomiting.  It  gave  no  evidence  of  the  pres- 
ence of  an  alkaloid.  Though  complex  in  composition,  and  therefore  not  the  pure  active 
principle  of  the  root,  it  no  doubt  contains  it.  {A.  J.  P.,  1873,  p.  265.) 

Medical  Properties  and  Vnes.  Ipecacuanha  spurge  is  an  active,  tolerablv  certain 
emetic,  rather  milder  than  E.  coroUata,  but,  like  it,  disposed  to  afl^ect  the  bowels,  and 
liable,  if  given  in  overdoses,  to  produce  excessive  nausea  and  vomiting,  general  prostra- 
tion, and  alarming  hypercatharsis.  It  is,  therefore,  unfit  to  supersede  ipecacuanha.  In 
small  doses  it  is  diaphoretic.  The  specific  name  of  the  plant  indicates  that  the  emetic 
property  of  the  root  has  been  long  known.  The  late  Professor  Barton  alluded  to  it  in 
his  "  Collection  ;"  but  it  did  not  come  into  general  notice  till  after  the  publication  of  Dr. 
"W.  P.  C.  Barton  s  Medical  Botany.  The  late  Dr.  Hewson.  of  Philadelphia,  stated  that 
this  emetic  was  the  subject  of  an  inaugural  essay  by  Dr.  Roval,  and  that  experiments, 
conducted  with  it  among  the  convicts  in  the  old  Walnut  Street  prison,  proved  it  to 
be  advantageously  available  for  all  the  purposes  of  an  emetic  ;  while,  in  consequence 
of  its  want  of  nauseous  taste,  it  seemed  to  answer  even  better  than  ipecacuanha  as  an 
expectorant  and  diaphoretic.     The  dose  of  the  powdered  root  is  from  ten  to  fifteen  grains. 

EUPHORBIUM.  The  concrete  resinous  juice  of  one  or  more  species  of  Euphorbia ; 
but  its  precise  source  is  uncertain.     It  has  been  ascribed  to  E.  officinarum,  growing  in 
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the  north  of  Africa  and  at  the  Cape  of  Good  Hope,  E.  Canariensis,  a  native  of  the 
Canary  Islands  and  Western  Africa,  and  E.  antiquoruni,  inhabiting  Egypt,  Arabia,  and 
the  East  Indies,  and  supposed  to  be  the  plant  from  which  the  ancients  derived  this  res- 
inous product.  These  species  of  Euphorbia  bear  some  resemblance  in  form  to  the  Cactus, 
having  leafless,  jointed,  angular  stems,  divided  into  branches  of  a  similar  structure,  and 
furnished  with  double  prickles  at  the  angles.  "When  wounded  they  yield  an  acrid  milky 
juice,  which  concretes  on  the  surface,  and,  being  removed,  constitutes  the  euphorbium 
of  commerce.  The  oil  of  E.  lathyris  is  stated  to  act  upon  the  human  system  in  much 
the  same  manner  as  croton  oil.   [Froc.  A.  P.  A.,  xxvi.  305.) 

Euphorbium  occurs  in  the  shape  of  tears,  or  in  oblong  or  roundish  masses,  about  the 
size  of  a  pea  or  larger,  often  forked,  and  perforated  with  one  or  two  small  conical  holes, 
produced  by  the  prickles  of  the  plant,  around  which  the  juice  has  concreted,  and  which 
sometimes  remains  in  the  holes.  The  masses  are  occasionally  large  and  mixed  with  impuri- 
ties. The  surface  is  dull  and  smooth,  bearing  some  resemblance  to  that  of  tragacanth  ; 
the  consistence  somewhat  friable  ;  the  color  light  yellowish  or  reddish  ;  the  odor  scarcely 
perceptible ;  the  taste  at  lirst  slight,  but  afterwards  excessively  acrid  and  burning.  The 
color  of  the  powder  is  yellowish.  The  sp.  gr.  of  euphorbium  is  1-124.  Triturated  with 
water,  it  renders  the  liquid  milky,  and  is  partially  dissolved.  Alcohol  dissolves  a  larger 
portion,  forming  a  yellowish  tincture,  which  becomes  milky  on  the  addition  of  water. 
Its  constituents,  according  to  Pelletier,  are  resin,  wax,  malate  of  calcium,  malate  of 
potassium,  lignin,  bassorin,  volatile  oil,  and  water.  Brandos  found  caoutchouc.  It  con- 
tains no  soluble  gum.  The  proportions  of  the  ingredients  are  variously  stated  by  differ- 
ent chemists,  and  probably  vary  in  different  specimens.  The  most  abundant  is  resin, 
and  the  remainder  consists  chiefly  of  wax  and  malate  of  calcium.  The  resin  is  exces- 
sively acrid,  is  soluble  in  alcohol,  and,  when  exposed  to  heat,  melts,  takes  fire,  and  burns 
with  a  brilliant  flame,  diffusing  an  agreeable  odor,  and  has,  according  to  riiickiger,  the 
formula  CjoHjgOj.'  Fliickiger  also  found  a  substance  analogous  to  lactucon,  which 
he  names  euphorbon.  It  is  neutral,  fusible  above  10G°  C.  (223°  F.),  readily  dissolved 
by  boiling  alcohol,  and  soluble  in  ether,  benzin,  amylic  alcohol,  chloroform,  aceton,  and 
glacial  acetic  acid.  From  its  solution  in  ether  and  benzin,  it  separates,  on  spontaneous 
evaporation,  in  feathery  needles.  Its  solution  in  sulphuric  acid,  spread  on  a  plate,  is 
colored  violet  by  nitric  acid.  Its  composition  is  G^.^Y{^.fi.  While  the  acrid  resin  consti- 
tutes 38  per  cent,  of  euphorbium,  euphorbon  constitutes  22  per  cent.  {A.  J.  P.,  1868, 
D.  393  ;  from  Sckweizerische  Wochenschrift. ) 

Medical  Properties  and  Uses.  Euphorbium  taken  internally  is  emetic  and  cathartic, 
often  acting  with  great  violence,  and  in  large  doses  producing  severe  gastric  pain,  ex- 
cessive heat  in  the  throat,  and  symptoms  of  great  prostration.  In  consequence  of  the 
severity  of  its  action,  its  internal  use  has  been  entirely  abandoned.  Applied  to  the  mu- 
cous membrane  of  the  nostrils,  it  excites  violent  irritation,  attended  with  incessant 
sneezing  and  sometimes  bloody  discharges.  They  who  powder  it  are  under  the  necessity 
of  guarding  their  eyes,  nostrils,  and  mouth  against  the  fine  dust  which  rises.  Largely 
diluted  with  wheat  flour  or  starch,  it  may  be  used  as  an  errhine  in  amaurosis,  deafness, 
and  other  obstinate  afiections  of  the  head.  Externally  applied,  it  inflames  the  skin,  often 
producing  vesication  ;  and  on  the  continent  of  Europe  it  is  sometimes  used  as  an  ingre- 
dient of  epispastic  preparations.  It  is  employed  in  veterinary  practice,  with  a  view  to 
its  vesicating  power. 

EUPHRASIA  OFFICINALIS.  Eyeiright.  A  small  annual  plant,  common  to  Eu- 
rope and  the  United  States,  without  odor,  and  of  a  bitterish,  astringent  taste.  It  was 
formerly  used  in  various  complaints,  and  among  the  rest  in  disorders  of  the  eyes.  The 
probability  is  that  it  is  nearly  inert. 

EXTPvACTUM  CARNIS.  Extract  of  Flesh.  Extract  of  Meat.  The  nature  of  this 
preparation  is  truly  expressed  by  its  name.  Its  object  is  to  obtain  the  nutritive  mat- 
ters of  the  flesh  of  animals  in  a  concentrated  state,  in  which  they  may  be  long  kept 
without  change.  Two  great  advantages  are  thus  gained,  cheapness  of  carriage,  and  the 
facility  of  transfer  from  places,  however  remote,  where  meat  is  plentiful,  to  others  where 
it  is  most  needed.  Thus,  the  cattle  so  abundant  on  the  plains  of  South  America,  Aus- 
tralia, and  Russia  may  be  made  to  contribiite  to  the  support  of  the  people  of  Europe 
and  North  America  ;  and  this  object  has  already  been  in  some  degree  accomplished  ;  as 
factories  are  in  operation  in  these  regions  by  which,  in  the  condition  of  extract  of  flesh, 
beef  is  very  largely  prepared ;  and  South  American  extract  of  beef  is  well  known  all 
over  the  world.  Though  to  Liebig  belongs  the  credit  of  setting  this  movement  on  foot, 
and  his  process  is  probably  most  extensively  used,  others  have  employed  processes  of 
their  own,  and  some  are  perhaps  equal  if  not  superior  to  his. 

Liebig's  extract  of  beef,  besides  what  is  made  by  various  independent  operators,  who, 
employing  his  process,  take  advantage  of  the  popularity  of  his  name  in  spreading  their 
products  abroad,  is  now  largely  prepared  by  a  company  which,  under  his  supervision, 
has  established  itself  in  South  America.  According  to  M.  Poggiale,  the  process  there 
in  use  consists  in  preparing  a  broth  with  equal  parts  of  the  meat  cut  fine  and  of  cold 
water,  straining  this  through  a  linen  cloth,  evaporating  it  in  a  boiler  over  a  naked  fire 
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till  reduced  to  one-sixth  of  its  volume,  and  then  at  a  lower  temperature,  by  means  of  a 
vacuum  apparatus,  brin£:inir  it  to  the  consistence  of  an  extract.  The  extract  thus  made 
is  introduced  into  varnished  stoneware  jars,  which  are  carefully  closed  to  exclude  the 
air.  It  is  said  that  100  parts  of  meat  yield  2-5  of  extract.  The  preparation  keeps  well, 
contains  neither  fat  nor  gelatin,  and  is  rich  in  the  nitrogenous  principles.  It  is  of  a 
reddish-brown  color,  a  slightly  acrid  taste,  and  an  odor  that  is  not  agreeable ;  so  that 
when  dissolved  in  hot  water  to  make  soup,  it  is  necessary,  in  order  to  make  a  savory 
dish,  to  add  leguminous  fruits  to  the  extract.  To  avoid  this  flavor  it  would  be  necessary 
to  effect  the  evaporation  out  of  contact  with  the  air,  and  if  possible  altogether  in  a  vacuum. 

The  following  more  particular  account  of  the  South  American  establishment  is  given 
by  Mr  Hutchinson,  in  his  "  Parana  and  South  A7n€7'ican  Recollections.''  The  works  are 
situated  at  Fray  Bentos.  and  would  appear,  from  a  statement  in  the  Buenos  Ayres  Standard 
(:?ept  3,  1868),  to  be  of  very  great  extent,  covering  20,000  square  feet,  and  "working 
off"  400  oxen  daily.  There  are  four  processes  in  the  manufacture:  1.  chopping  the 
flesh  into  mincemeat ;  2.  the  digestive  process,  in  which  the  chopped  meat  is  exposed  to 
steam  in  vast  iron  digesters,  each  holding  12,000  lbs.;  3.  the  separation,  by  straining 
through  wire  gauze  and  clarification,  of  the  fat,  albumen,  and  fibrin ;  and,  4.  evapora- 
tion, which  is  wonderfully  accelerated  by  the  rotary  motion  of  thin,  circular,  steel 
plates,  by  means  of  which  more  than  two  millions  of  square  feet  of  a  thin  "layer  of  the 
liquid  are  exposed  to  the  air  in  one  minute.  Liebig  directs  that,  in  the  preparation 
of  beef-tea,  1  part  of  the  extract  should  be  employed  to  100  of  water;  but  the  nutritive 
matter  in  the  extract  is  said  to  vary  greatly  ;  and  Dr.  Letheby,  in  specimens  examined 
by  him,  found  45  per  cent,  of  water;  so  that  the  proportion  fixed  by  Liebig  must  be 
greatly  increased  in  reference  to  inferior  specimens.  The  varying  quality  of  the  extract 
is  ascribed,  in  part  at  least,  to  the  character  of  the  meat;  that  from  grown  animals  differ- 
ing from  that  of  young,  and  of  the  male  from  the  female ;  while,  altogether,  the  mode  of 
living  of  the  roving  cattle  of  the  plains  would  be  likelv  to  lead  to  inferior  results. 
{Med.  Times  and  Gaz.,  1869,  p.  92.)  In  a  letter  from  Baron  Liebig  to  the  P.  J.  Tr. 
for  Nov.  1866,  it  is  stated  that  the  meat  of  oxen  always  yields  an  extract  darker  and 
more  stronglj"  flavored,  resembling  somewhat  the  flavor  of  fresh  venison,  pleasant  when 
diluted;  that  of  cows  meat  lighter-colored,  and  of  a  mild  flavor;  while  that  of  young 
animals,  under  four  years,  isunfit  for  the  preparation  of  extract,  which  from  such  a  source 
is  pappy,  of  a  feeble  taste  like  veal,  and  without  flavor.  {A.  J.  P.,  1867,  p.  145.) 

In  preparing  his  extract,  M.  Bellat  exhausts  the  meat,  deprived  of  fatty  matter  and 
tendinous  and  membranous  tissues,  and  very  finely  divided,  with  cold  water  by  the  process 
of  percolation,  and,  setting  aside  the  infusion  thus  obtained,  puts  the  residuary  matter 
into  vats  heated  by  vapor  and  hermetically  closed  by  strong  covers ;  adds  an  equal  weight 
of  water,  and  a  small  quantity  of  bones ;  digests  for  six  hours  at  about  933°  C.  (200°  F.), 
agitating  occasionally ;  then  submits  the  material  to  the  action  of  an  hydraulic  press,  adds 
a  suitable  proportion  of  water  and  legumes,  and  boils  the  whole.  The  liquids  prepared 
with  heat  and  without  it  are  now  mixed,  heated  in  boilers  so  as  to  coagulate  any  blood 
present,  and,  having  been  rapidly  filtered,  are  evaporated  in  a  vacuum  apparatus  to  the 
consistence  of  very  thick  honey.  Thus  made,  the  extract  is  finally  introduced  into  tin 
cans,  and  closed  after  the  manner  of  Appert.  This  extract  is  of  a  yellowish-brown  color, 
rather  soft,  very  soluble  in  water,  and  possessed  of  the  smell  and  taste  of  fresh  soup.  By 
adding  25  grammes  of  it  to  a  litre  of  boiling  water,  with  suflScient  salt,  M.  Poggiale  ob- 
tained a  soup  having  all  the  characters  of  that  recently  made  from  fresh  meat.  [Journ. 
de  P/inrm.,  1868,  p.^172.) 

M.  Martin  de  Lignac  prepares  the  extract  by  boiling  100  kilogrammes  of  beef  (flesh 
and  bones).  20  of  fresh  pulse,  5  of  knuckles  of  veal,  and  100  grammes  of  common  salt, 
all  well  divided,  in  one  and  a  half  times  their  weight  of  water,  and,  when  the  soup  is 
prepared,  aHowing  it  to  rest,  decanting,  filtering,  and  lastly  evaporating,  by  means  of  a 
water-bath,  at  about  711°  C.  (160°  F.),  down  to  10°  of  Baume.  The  extract  is  then  put 
into  metallic  boxes,  and  preserved  by  the  method  of  Appert.  It  is  in  the  form  of  a 
translucent  jelly,  of  suflicient  firmness,  which  it  owes  to  the  gelatin  of  the  bones.  It 
has  a  very  agreeable  smell  and  taste,  and,  dissolved  in  boiling  water,  yields  an  excellent 
soup.    This  is  said  to  be  much  used  in  Paris.  {Journ.  de  Phai-m..  1868,  p.  173.) 

M.  F.  J.  Tourtelot  gives  the  following  formula  of  an  extract  prepared  by  him,  which 
has  been  employed  in  the  U.S.  Army,  and  in  private  practice  in  this  country.  His 
process  is  based  on  the  propriety  of  preserving  the  albumen  in  the  extract,  which  is  un- 
doubtedly beneficial  so  far  as  its  nutrient  qualities  are  concerned.  The  fresh  beef,  de- 
prived of  bone,  fat,  and  sinew,  and  finely  chopped,  is  macerated  with  cold  water  for 
about  two  hours  ;  steam  is  then  introduced  into  the  vats  until  the  temperature  rises  to 
48  8°  C.  (120°  F.),  care  being  taken  to  stir  the  meat  frequently ;  and  the  resulting  liquid, 
which  contains  the  albumen,  is  drawn  off,  strained,  and  set  aside.  The  residue  is  boiled 
with  water  for  some  hours,  the  liquor  separated  by  gentle  pressure,  and  immediately 
transferred  to  the  vacuum  pan,  where  it  is  reduced  to  one-fourth,  when  the  liquid  first  ob- 
tained is  added;  after  which  the  evaporation  is  continued  uivtil  one  pound  of  the  extract 
represents  20  pounds  of  meat.  It  is  then  poured  into  china  jars,  and  covered  with  wax 
paper,  coated  with  tincture  of  tola.  (See  A.  J.  P.,  1869,  p.  158.) 
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Essence  of  Beef  or  Beef  fea,  and  Essence  of  Mutton  are  similar  in  their  powers  to  the 
extracts,  but  are  much  preferable  to  them.  They  may  be  used  with  advantage  as  stimu- 
lants in  low  fevers,  etc.,  in  doses  of  from  half  an  ounce  to  two  ounces,  and  are  prepared 
as  follows.  The  flesh,  having  been  deprived  as  far  as  possible  of  fatty  matter,  and  cut 
into  very  small  pieces,  is  introduced  without  water  into  a  convenient  long-necked  bottle 
(a  common  quart  porter-bottle  will  answer  the  purpose  very  well)  until  this  is  filled ;  the 
Dottle  is  then  placed  upright  in  a  pot  of  boiling  water,  so  that  the  top  of  the  bottle  shall 
be  above  the  surface  of  the  liquid,  and  is  exposed  to  a  boiling  heat  for  an  hour  or  more; 
the  mouth  of  the  bottle  being  closed  with  a  cork  so  tightly  as  to  prevent  the  escape  of 
vapor,  but  not  so  as  to  endanger  the  breaking  of  the  vessel.  At  the  end  of  the  process, 
the  liquid  is  to  be  poured  out  of  the  bottle,  and,  when  sufficiently  cool,  is  ready  for  use. 

Under  the  name  o?  Johnston's  Fluid  Beef,  a  preparation,  made  in  Philadelphia,  has 
been  introduced,  which  ditfers  from  other  extracts  in  the  fact  that  albumen  is  replaced 
by  tlie  finely  powdered  dried  residue  of  the  meat;  the  muscular  fibre  is  plainly  visible 
under  the  microscope.  The  name  fluid  beef  is  a  misnomer,  as  it  is  of  extractiform  con- 
sistence ;  it  is,  however,  a  good  extract. 

The  extract  of  meat  is  much  used  as  an  article  of  diet  in  making  soups.  It  bj'  no 
means  represents  the  nutritive  qualities  of  the  meat  itself;  as  the  two  most  nutritious 
ingredients  of  flesh,  albumen  and  fibrin,  are  almost  wholly  wanting;  and  eflforts  are 
made  as  far  as  possible  to  get  rid  of  fat,  and  in  most  instances  of  gelatin  also,  though, 
in  relation  to  the  latter  principle,  with,  in  our  opinion,  questionable  propriety.  In  low 
fevers,  it  is  recommended  by  some  as  possessing,  in  addition  to  its  slightly  nutritious  quali- 
ties, the  somewhat  stimulant  properties  characteristic  of  the  meat  essences.  For  an  ac- 
count of  the  chemical  constitution  of  extract  of  flesh,  by  3Iessrs.  H.  Deane  and  H.  B. 
Bradv,  for  which  we  have  no  space  here,  the  reader  is  referred  to  the  Pharmaceutical 
Journal  (Oct.  1866,  p.  199). 

FERRIDCYANIDE  OF  VOTK^^lV'iS..  Red  Prussiaie  of  Potassium.  (KgFe^Cyu.) 
This  is  formed  by  passing  a  current  of  chlorine  through  a  solution  of  ferrocyanide  of 
potassium,  until  the  liquid  ceases  to  form  a  precipitate  with  a  solution  of  ferric  chloride, 
a  proof  that  the  whole  of  the  ferrocyanide  has  been  converted  into  the  ferridcyanlde. 
The  solution,  by  due  evaporation,  yields  the  compound  in  question.  It  may  also  be  pre- 
pared, in  the  dry  way,  by  agitating  finely  powdered  ferrocyanide  with  chlorine  as  long 
as  it  is  absorbed.  The  theory  of  the  formation  of  this  compound  is  that  two  atoms  of 
chlorine  withdraw  from  two  mols.  of  the  ferrocyanide  two  atoms  of  potassium,  forming 
chloride  of  potassium,  which  remains  in  the  mother-water,  while  the  two  atoms  of  iron, 
having  assumed  the  ferric  condition,  together  with  the  remaining  potassium,  saturate  the 
cyanogen.  The  reaction  is  explained  by  the  following  equation  :  2K^Fe(CN)g -fCl2=i 
KgFeJCN)j2  +  2KC1.  The  radical  ferridcyanogen  is  supposed  to  be  formed  by  the  co- 
alescence of  two  mols.  of  ferrocyanogen,  and  is  sometimes  represented  by  the  symbol 
Cfdy.  This  salt,  discovered  by  Gmelin,  is  in  beautiful  deep  hyacinth-red  anhydrous 
crystals,  which  are  soluble  in  four  parts  of  water.  Its  solution  forms  a  delicate  test  for 
ferrous  salts,  with  which  it  produces  a  blue  precipitate  ;  but  with  ferric  salts  it  only 
strikes  a  green  or  brown  color.     It  is  used  in  dyeing  and  calico-printing. 

FERROCYANIDE  OF  ZINC.  Zinci  Fei-j-ocyanidum.  Ferrocyanuret  of  Zinc.  (Zn^ 
peCvg  +  SHjO.)  Formed  by  double  decomposition  between  hot  solutions  of  ferrocyanide 
of  potassium  and  sulphate  of  zinc.  It  is  thrown  down  as  a  white  powder.  It  has  simi- 
lar medical  properties  to  those  of  the  cyanide,  and  is  used  in  the  same  diseases.  The 
dose  is  from  one  to  four  grains,  given  in  pill.  (See  Cyanide  of  Zinc.) 

FERRUM  DIALYSATUM.  Diabjzed  Iron.  This  preparation  has  recently  been  ex- 
tensively used  both  abroad  and  in  this  country,  under  the  belief  that  it  would  prove 
serviceable  in  anaemia,  but  is  probably  destined  to  soon  sink  into  merited  disuse.  It 
is  made  by  treating  a  solution  of  ferric  chloride  with  ammonia,  whereby  ferric  hydrate 
is  precipitated,  which  by  agitation  is  dissolved,  placing  the  thick  liquid  in  a  dialyzer  and 
suspending  this  in  water,  which  is  to  be  constantly  renewed  as  long  as  any  traces  of  hy- 
drochloric acid  are  found  in  it.  (See  Dialysis.)  To  100  parts  of  solution  of  chloride  of 
iron,  sp.  gr.  r'26,  35  parts  of  water  of  ammonia,  sp.  gr.  0-923,  may  be  gradually  added. 
The  precipitate,  which  almost  immediately  forms,  is  redissolved,  and  the  solution  intro- 
duced in  the  dialyzer,  which  is  then  suspended  upon  the  water,  contained  in  a  suitable 
vessel.  When  this  ceases  to  produce  a  precipitate  with  nitrate  of  silver,  or  to  show  an 
acid  reaction,  it  is  assayed  by  evaporating  10  C.c.  to  dryness  on  a  water-bath,  to  ascertain 
the  amount  of  ferric  oxychloride  in  solution;  then  the  final  solution  is  diluted,  so  that 
it  shall  contain  10  percent,  of  dry  oxychloride. 

Dialyzed  iron  is  a  solution  of  ferric  oxychloride  in  water.  Although  the  amount  of 
chlorine  present  is  very  small,  it  is  not  correct  to  speak  of  it  as  a  solution  of  ferric  oxide. 
Its  composition  may  vary  from  re2C]g,12Fe203  to  Fe2Clg,95Fe203  {Graham),  and  solutions 
which  contain  a  large  quantity  of  oxide  in  proportion  to  chloride  are  less  stable,  and 
more  prone  to  gelatinize.  Solutions  containing  a  large  proportion  of  chloride  may  be 
evaporated  to  dryness,  if  care  is  used,  without  the  residue  becoming  insoluble.  The  solu- 
tion is  of  a  transparent  reddish-brown  color,  free  from  the  usual  astringent,  styptic 
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taste  of  iron  preparations.  It  mixes  in  all  proportions  with  distilled  water,  alcohol,  syrup, 
and  glycerin,  but  water  containing  any  saline  inipufity  is  apt  to  cause  precipitation. 
Whengelatinization  occurs,  agitation  with  a  small  quantity  of  solution  of  ferric  chlo- 
ride will  usually  restore  it  to  fluidity,  care  being  observed  not  to  add  an  excess.  Contact 
with  the  alkalies  should  be  avoided,  even  in  minute  quantity  ;  indeed,  it  is  best  adminis- 
tered without  addition  of  any  kind,  or  simply  diluted  with  distilled  water. 

There  is  good  reason  to  believe  that  much  of  the  so-called  dialyzed  iron  found  in  com- 
merce is  made  by  adding  freshly  precipitated  ferric  hydrate  to  solution  of  chloride  of 
iron  until  it  ceases  to  be  dissolved,  and  then  filtering  the  solution.  (Prof.  SchefTer,  A.  J.  P., 
March,  1878.)  Fernim  Catalytictim,  or  Catalytic  Iron,  used  on  the  Continent,  is  now 
probably  made  in  this  way. 

E.  B.'Shuttleworth  {Can.  Pharm.  Jour.,  Dec.  1877)  recommends  a  solution  which  has 
the  sp.  gr.  1-040  and  yielding  5  per  cent,  of  residue,  when  well  dried  on  a  water-bath,  as 
the  best  for  medicinal  use.  The  specific  gravity  test  can  be  relied  upon,  if  the  solution 
does  not  give  a  precipitate  with  nitrate  of  silver  or  become  of  a  blackish-blue  color  upon 
treatment  with  tannin,  showing  the  absence  of  ferric  chloride.  (See  also  N.  R.,  1879,  p. 
46,  for  a  new  process  by  F.  Schneider,  from  Schio.  Wochen.,  1878,  p.  409.) 

Dialyzed  iron  has  already  been  noticed  in  Part  I.  as  an  antidote  to  arsenic.  It  is  a 
very  feeble  chalybeate,  incapable  of  passing  through  animal  membranes,  and  there- 
fore of  absorption,  by  yielding  on  contact  with  the  gastro-intestinal  juices  a  hydrated 
sesquioxide,  which  is  slowly  worked  up  in  the  alimentary  canal.  The  dose  is  from  ten 
drops  to  half  a  fluidrachm. 

FLAVORING  EXTRACTS.  Under  this  name,  preparations  from  various  aromatics 
are  considerably  used  for  culinary  purposes.  They  are  in  the  liquid  form,  and  are  gen- 
erally alcoholic  solutions  of  the  sapid  and  odorous  principles  of  substances  having  an 
agreeable  flavor.  For  Extract  of  Lemon,  Orange,  Cinnamon,  Teaberry,  the  oflScinal 
formulas  may  be  used  or  modified  to  suit  individual  purposes.  (See  Spiritus  Limonis, 
Aurantii,  Cintiamomi,  Gaultheriae,  in  Part  I.  of  this  work.)  Extract  of  Almond  may  be 
made  t>y  dissolving  one  fluidounce  of  oil  of  bitter  almond,  deprived  of  hydrocyanic  acid, 
in  one  pint  of  alcohol ;  Extract  of  Rose,  by  dissolving  half  a  fluidrachm  of  otto  of  rose 
in  a  pint  of  alcohol,  macerating  half  an  ounce  of  red  rose  leaves  in  the  solution  until 
the  extract  is  of  the  desired  depth  of  color,  and  filtering.  For  Extracts  of  Vanilln  and 
Ginger,  see  Tinctura  Vanilla  and  Zingiberis(Part  I.).  Extracts  of  Celery  Seed,  Thyme, 
Sweet  Marjoram,  Sweet  Basil,  Summer  Savory,  etc.,  may  be  made  by  bruising  well  two 
ounces  of  either,  moistening  with  half  a  fluidounce  of  diluted  alcohol,  packing  in  a 
percolator,  and  pouring  on  diluted  alcohol  until  a  pint  is  obtained.  Formulas  given  by 
Prof.  Procter  may  be  found  in  the  A.  J.  P.,  1856,  p.  21-5,  and  1866,  p.  294. 

FLUORESCENCE.  It  has  been  proposed  to  use  this  property  of  various  drugs  as  a 
means  of  detecting  adulterations.  For  want  of  space,  the  reader  is  referred  to  articles  in 
the  P.  J.  Tr.,  1875,  p.  966  (reprinted,  A.  J.  P.,  1875,  p.  305),  and  the  Phila.  Med.  Times, 
1875,  p.  258. 

FORMIATE  OF  AMMONIUM.  Ammonii  Formias.  (NH.CHOj.)  From  the  fact 
that  formiate  of  ammonium  is  a  chemical  homologue  of  acetate  of  ammonium,  the  acid  of 
the  former  being  a  derivative  of  methyl,  as  acetic  acid  is  of  ethyl,  it  has  been  suggested  that 
they  might  resemble  each  other  in  their  medicinal  relations  ;  but,  though  formic  acid  is 
irritant  to  the  skin  like  acetic,  it  has  not  proved,  upon  trial,  that  the  two  salts  have  any 
strong  resemblance.  The  formiate  of  ammonium  has  been  employed  by  Dr.  Ramskill,  at 
the  Hospital  for  the  Epileptic  and  Paralytic,  in  London,  who  considers  it  useful  in  chronic 
paralytic  disease  with  general  torpor;  especially  in  cases  of  reflex  paralysis,  and,  in  a 
less  degree,  in  the  paralytic  condition  arising  from  long  disuse  of  the  muscles.  It  is  said 
to  be  equally  applicable  to  palsy  of  sensation  and  motion.  It  is  contraindicated  by  any 
remaining  active  irritation  or  inflammation  of  the  nervous  centres  or  about  them,  which 
may  have  been  the  original  seat  of  the  lesion.  The  inference  is  that  formiate  of  ammo- 
nium is  a  stimulant  with  a  special  tendency  to  the  nervous  centres,  and  probably  analo- 
gous to  the  carbonate.  The  dose  is  five  grains;  and  a  larger  quantity  than  this  is  apt 
to  vomit.    Patients  experience  a  glow  in  the  region  of  the  stomach  when  they  swallow  it. 

FORMIC  ACID.  Acidum  Formicum.  (HCHOj.)  This  acid,  although  deriving  its  name 
from  having  first  been  obtained  from  the  ant  (Formica  riifa)  is  remarkable  for  the  num- 
ber of  sources  of  its  production.  It  can  be  made  from  some  species  of  caterpillars,  from 
the  blood,  urine,  fluid  of  the  spleen,  and  perspiration  of  human  beings ;  it  is  found  in 
the  products  of  decomposition  of  a  number  of  vegetable  substances,  in  common  oil  of 
turpentine,  as  a  decomposition  product  of  tartaric  acid  contained  in  various  fruits  and 
in  the  juice  of  the  stinging  nettle.  It  may  be  produced  artificially  in  many  ways.  The 
best  method  (Berthelot's)  will  only  be  given  :  {Ann.  Ch.  Phys.,  3,  46,  477.)  Equaf  weights 
of  oxalic  acid  and  glycerin  with  10  per  cent,  of  water  are  gently  heated,  hardly  over 
100°  C.  (212°  F.).  in  a  capacious  retort,  carbonic  acid  gas  and  formic  acid  are  produced,  a 
little  formic  acid  passing  over  into  the  distillate,  the  greater  portion  remaining  in  the 
retort,  however,  with  the  glycerin,  from  which  it  can  be  separated  by  adding  an  equal 
bulk  of  water,  distilling  slowly,  and  renewing  the  water  in  the  retort  as  required,  until 
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the  acid  is  all  distilled  off.  Formic  acid,  in  its  most  concentrated  state,  is  a  colorless 
liquid,  sp.  gr.  1-235,  boiling  at  98-5°  C.  (209°  F.),  fuming  slightlyupon  exposure  to  the  air, 
having  u  pungentsour  taste,  and,  when  applied  to  the  soft  skin,  producing  violent  pain,  and 
often  ulceration.  Diluted  solutions  are  alone  suitable  for  medicinal  applications  ;  equal 
parts  of  the  strong  acid  and  water  have  been  used.  Sjn?-itus  Formicanitn  of  the  German 
Pharmacopoeia  is  made  by  macerating  for  two  days,  in  a  mixture  of  fifteen  parts  of  al- 
cohol and  water,  ten  parts  of  bruised  ants,  recently  gathered,  and  then  distilling  off 
twenty  parts  from  tiie  mixture.  It  is  a  clear,  colorless  liquid,  which  reddens  blue  test- 
paper.  Twenty  parts,  mixed  with  one  part  of  solution  of  subacetate  of  lead,  should 
form  a  mixture  almost  entirely  filled  with  feathery  crystals. 

Medical  Properties.  Formic  acid,  diluted  with  an  equal  measure  of  water,  is  said  to  be 
an  excellent  application  to  paralj'zed  limbs,  exciting  the  circulation,  and  producing 
erythematous  redness,  with  a  priclving  sensation  as  if  stung  with  nettles.  (iV.  Y.  Med. 
Journ.,  1865,  p.  80.) 

FORMIC  ETHER.  A  paper  on  the  physiological  action  of  this  substance  may  be 
found  in  the  Journ.  de  Pharm.,  Juin,  1872,  p.  453. 

FRASERA.  American  Culumbo  [Frasera  Walteri,  Michaux;  F.  Carolinensis,  "Wal- 
ter) is  a  most  elegant  representative  of  the  family  of  Gentianaceae.  From  the  root, 
which  is  triennial,  long,  spindle-shaped,  horizontal,  fleshy,  and  yellow,  a  strong,  suc- 
culent, solid,  smooth  stem  rises,  from  five  to  ten  feet  in  height.  The  leaves  are  sessile, 
entire,  glabrous,  of  a  deep  green  color,  and  disposed  in  whorls,  which  commence  at  the 
root,  and  ascend  to  the  summit  with  successively  diminishing  intervals.  The  radical 
leaves,  from  five  to  twelve  in  number,  are  elliptical,  obtuse,  a  foot  or  more  in  length  by 
about  four  inches  in  breadth,  and  lie  upon  the  ground  in  the  form  of  a  star.  Those  consti- 
tuting the  whorls  are  successively  smaller  as  they  ascend  ;  the  lowest  oblong-lanceolate, 
the  upper  lanceolate  and  pointed.  The  flowers  are  numerous,  large,  yellowish  white, 
and  disposed  in  a  beautiful  terminal  pyramidal  panicle,  from  one  to  five  feet  long,  the 
branches  of  which  spring  from  the  axils  of  the  upper  leaves.  The  segments  of  the 
calyx  are  lanceolate,  acute,  and  somewhat  shorter  than  those  of  the  corolla.  Tne  fila- 
ments are  inserted  into  the  base  of  the  corolla,  between  its  segments,  which  they  do  not 
equal  in  length.  The  anthers  are  oblong  and  notched  at  the  base.  The  germ  is  oblong- 
ovate,  compressed,  and  gradually  tapers  into  the  style,  which  ends  in  a  bifid  stigma. 
The  fruit  is  an  oval,  acuminate,  compressed,  two-valved,  one-celled,  yellow  capsule, 
containing  from  eight  to  twelve  flat  elliptical  seeds. 

The  Frasera  flourishes  in  the  southern  and  western  portions  of  the  United  States,  and 
in  many  situations  is  very  abundant,  especially  in  Arkansas  and  Missouri.  It  prefei-s 
rich  woodlands  and  moist  meadows.  The  period  of  flowering  is  from  May  to  July ; 
but  the  stems  and  flowers  are  produced  only  in  the  third  year,  the  radical  leaves  being 
the  only  part  of  the  plant  which  previously  appears  above  ground.  From  this  manner 
of  growth,  it  is  inferred  that  the  roots,  which  were  formerly  included  in  the  Secondary 
List  of  the  U.  S.  Pharmacopoeia,  should  be  collected  in  the  autumn  of  the  second  or 
the  spring  of  the  third  year.     Before  being  dried,  it  should  be  cut  into  transverse  slices. 

As  formerly  in  the  market,  Frasera  was  in  pieces  irregularly  circular,  an  eighth  of 
an  inch  or  more  in  thickness,  about  an  inch  in  diameter,  somewhat  shrunk  in  the  mid- 
dle, consisting  of  a  central  medullary  matter  and  an  exterior  cortical  portion,  of  a  yel- 
lowish color  on  the  cut  surfaces,  with  a  light  reddish-brown  epidermis.  In  appearance 
these  pieces  somewhat  resembled  columbo,  but  were  easily  distinguishable  by  the  greater 
uniformity  of  their  internal  structure,  the  absence  of  concentric  and  radiating  lines,  and 
their  purer  yellow  color  without  a  greenish  tinge.  A  parcel  of  the  root  sliced  longitudi- 
nally, so  as  to  imitate  gentian,  has  been  noticed  in  the  market.  It  would  not  be  likely 
to  be  confounded  with  it  by  an  experienced  person.  It  was  called  American  gentian.  The 
taste  of  Frasera  is  bitterish  and  sweetish.  Water  and  diluted  alcohol  extract  its  virtues  ; 
and  the  tincture  lets  fall  a  precipitate  upon  the  addition  of  water,  but  is  not  disturbed  by 
tincture  of  galls.  The  hot  infusion  is  not  precipitated  by  solution  of  gelatin,  and  gives 
with  iodine  no  signs  of  starch.  These  reactions  afford  additional  means  of  distinguishing 
the  root  from  columbo.  Mr.  Higinbothom,  of  Bermuda,  found  in  it  gum,  pectin,  glucose, 
wax,  resin,  fatty  matter,  yellow  coloring  matter,  bitter  extractive,  and  an  acid  which 
was  probably  peculiar.  [A.  J.  P.,  Jan.  1862,  p.  23.)  Experiments  by  3Ir.  Frank  W. 
Thomas  have  determined  the  entire  absence  from  Frasera  of  berberina,  one  of  the  active 
principles  of  columbo.  (Ibid.,  July,  1868,  p.  310.)  G.  W.  Kennedy  obtained  gentisie 
acid,  CijHjqOj,  and  gentiojncrhi,  C20H3QOJ2,  the  two  chief  constituents  of  gentian  root, 
from  which  it  differs  chemically  in  the  relative  amounts  of  these  constituents.  [Proc. 
A.  P.  A.,  1873,  p.  635.)  Prof.  J.  U.  Lloj-d  believes  that  the  yellow  coloring  matter  of 
several  investigators  was  impure  gentisie  acid.  [A.  J.  P.,  1880,  p.  71.) 

Medical  Properties  and  Uses.  Frasera  is  a  mild  tonic,  calculated  to  meet  the  same 
indications  with  the  other  simple  bitters.  It  has  been  thought  to  resemble  columbo  in 
medical  properties  as  well  as  in  appearance,  and  hence  has  received  the  popular  name  of 
American  colutnbo ;  but  experience  has  not  confirmed  the  high  estimate  at  one  time 
formed  of  its  virtues ;  and  though,  perhaps,  still  occasionally  used  in  some  places,  it  has 
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failed  to  supplant  the  tonic  of  Mozambique.  It  may  be  given  in  powder  or  infusion. 
The  dose  of  the  former  is  from  thirty  grains  to  a  drachm  ;  that  of  an  infusion,  made  in 
the  proportion  of  an  ounce  of  the  bruised  root  to  a  pint  of  boiling  water,  is  one  or  two 
fluidounces,  to  be  repeated  several  times  a  day.  The  fresh  root  is  said  to  operate  as  an 
emetic  and  cathartic,  and  has  been  given  with  a  view  to  the  latter  effect. 

FRAXINUS  EXCELSIOR.  The  bark  of  the  Common  European  Ash  is  bitter  and 
astringent,  and  at  one  time  was  employed  in  the  treatment  of  intermittent  fever.  Keller 
believed  that  he  had  found  in  the  bark  a  peculiar  crystallizable  principle,  which 
Buchner  denominated //-oarinm;  but  Rochlederand  Schwartz  have  since  shown  that  the 
crvstals,  formed  along  with  the  bitter  substance  obtained  by  the  process  of  Keller,  were 
nothing  but  mannite.  {Phann.  Centralblatt,  1853,  p.  312.)  Since  that  period,  a  crystal- 
lizable bitter  principle  has  been  discovered  by  Salm-Horstmar,  which  has  been  named 
fraxin  or  paviin.  It  is  obtained  by  precipitating  the  decoction  with  acetate  of  lead, 
washing  the  precipitate,  decomposing  it  by  sulphuretted  hydrogen,  and  concentrating 
the  solution,  which  deposits  the  fraxin  in  needle-shaped  crystals.  These  are  four-sided 
prisms,  shining,  white  with  a  tinge  of  yellow,  feebly  bitter  and  astringent,  inodorous,, 
soluble  with  difficulty  in  cold  but  readily  in  hot  water.  These  have  the  formula  CjjHjg 
OjQ.  Fraxin  is  a  glucoside,  dilute  acids  decomposing  it  into  fraxetin,  CjpHgOj,  and 
glucose^  CjHjjOg.  The  concentrated  warm  solution  has  an  acid  reaction.  "VVhen  much 
diluted,  it  exhibits  a  clear  blue  fluorescence  by  daylight,  especially  if  a  trace  of  ammonia 
be  present.  Alkalies,  alkaline  earths,  and  the  carbonates  color  it  yellow ;  chloride 
of  iron  first  colors  it  green,  and  then  throws  down  a  yellow  precipitate.  {Chem.  Cen- 
tralblatt, 1857,  p.  452.)  The  leaves  have  been  at  different  times  recommended  as  an 
antidote  to  the  poison  of  serpents,  and  as  a  remedy  in  scrofula,  and  in  the  treatment  of 
gout  and  rheumatism.  Drs.  Pouget  and  Peyraud,  of  France,  have  spoken  in  the  high- 
est terms  of  their  efficacy  in  rheumatic  affections  ;  and,  upon  the  authority  of  the  former, 
it  is  stated  that  they  have  been  used  for  forty  years  by  the  peasants  of  Auvergne  as  a 
specific  in  gout.  M.  Garot  has  shown  that  they  contain  16  per  cent,  of  malate  of  calcium., 
to  which  it  is  thought  their  anti-arthritic  virtues  may  be  ascribed.  [Journ.  de  Pharm., 
3e  ser.,  xxiv.  311.)  Prof.  Gintl  confirmed  this  [Ibid.,  4e  ser.,xii.  GO).  An  ounce  maybe 
infused  in  half  a  pint  of  boiling  water,  and  taken  three  times  a  dav.  (See  Am.  Journ.  of 
Med.  ScL,  N.  S.,  xxv.  492.) 

Fraxinus  Americana.  White  Ash.  The  bark  of  the  white  ash  has  been  used  in  the 
treatment  of  dysmenorrhoea,  by  Dr.  Chas.  P.  Turner  and  others,  of  Philadelphia.  A 
wine  of  white  ash  bark  is  proposed  by  Thos.  S.  AViegand  (^4.  J.  P.,  1882),  made  by 
macerating  eight  trowunces  of  powdered  bark  for  three  days  in  one  pint  of  sherry  wine, 
then  transferring  to  a  percolator,  pouring  on  sufficient  menstruum  to  obtain  two  pints  of 
percolate.     The  dose  is  a  teaspoonful. 

FREXCH  CHALK.  A  compact,  unctuous,  indurated  talc,  of  a  greenish  color,  glossy, 
somewhat  translucent,  soft  and  easily  scratched,  and  leaving  a  silvery  line  on  paper ; 
used  chiefly  for  marking  cloth,  and  for  extracting  grease-spots. 

FRUIT  ESSENCES,  ARTIFICIAL.  Several  of  the  compound  ethers  have  been 
found  to  possess  the  odor  and  flavor  of  certain  fruits,  a  property  which  has  led  to  their 
employment  as  flavoring  materials  for  confectioner}'  and  desserts,  under  the  name  of 
fruit  essences.  The  simple  ethers  present  in  these  compounds,  so  far  as  they  have  be- 
come of  commercial  importance,  are  common  ether  or  oxide  of  ethyl,  which  should  be 
called  ethylic  ether,  and  oxide  of  amyl  or  amylic  ether.  Each  of  these  ethers  possesses 
basic  properties,  and  has  its  alcohol ;  common  or  ethylic  ether  corresponding  to  common 
or  ethylic  alcohol,  and  amylic  ether  to  amylic  alcohol  or  fusel  oil.  These  alcohols  are 
hydrates  of  ethyl  and  amyl  respectively.  (See  Alcohol  Amylicum,  and  Alcohol,  Part 
I.)  Colored  artificial  essences  are  to  be  distinguished  from  the  real  by  the  following 
tests,  founded  upon  the  presence  of  aniiin.  Fuchsin  dyes  a  woollen  or  silken  thread 
a  permanent  rose  color,  the  tint  imparted  by  natural  fruit-juice  washes  out  (C.  Puscher, 
Journ.  de  Pharm.,  4e  ser.,  xlv.  395);  dilute  mineral  acids  redden  natural  fruit  essences, 
turning  yellow  those  containing  an  aniiin  dye ;  half  a  volume  of  nitric  acid  instantly 
turns  an  artificial  syrup  yellow ;  carbonate  of  potassium  reddens  artificial  syrups,  but 
has  no  effect  on  natural  syrups;  subacetate  of  lead  precipitates  red  with  fuchsin,  green 
with  natural  fruit.  (M.  Vandeyvere,  Journ.  de  Pharm.,  4e  ser.,  x.  457;  Dr.  Hager, 
A.  J.  P.,  xlv.  39-5.) 

Bidiirate  of  Ethyl.  Butyric  Ether.  C^Y{.{C^^)Oj.  This  ether  is  readily  prepared 
by  mixing  100  parts  of  butyric  acid  with  100  of  alcohol  and  50  of  concentrated  sulphuric 
acid,  and  agitating  the  mixture  for  a  short  time.  The  ether  forms  a  layer  on  tke  surface, 
and  may  be  purified  by  washing  it  with  water  and  subjecting  it  to  the' action  of  chloride 
of  calcium.  Butyric  ether  is  sparingly  soluble  in  water,  but  very  soluble  in  alcohol,  and 
boils  at  110°  C.  (230°  F.).  It  is  said  to  be  much  used  to  communicate  a  pine-apple, 
flavor  to  rum.  Dissolved  in  8  or  10  parts  of  alcohol,  it  forms  the  pine-apple  essence. 
From  20  to  25  drops  of  this  essence,  added  to  a  pound  of  sugar  containing  a  little  citric 
acid,  imparts  to  the  mixture  a  strong  taste  of  pine-apple.  Butyric  acid,  C^HgOj,  is 
formed  during  what  is  called  the  butyric  fermentation,  which  usually  consumes  two  or 
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three  months  before  it  is  completed,  and  which  is  preceded  by  the  lactic  fermentation. 
To  prepare  it,  a  solution  of  grape  sugar  is  mixed  with  half  its  weight  of  chalk,  and  with 
about  one-tenth  of  its  weight  of  cheese  to  act  as  a  ferment,  and  the  whole  is  kept  at  the 
temperature  of  32-2°  C.  (90°  F.).  The  sugar  is  first  transformed  into  a  viscous  sub- 
stance, and  afterwards  into  lactic  acid,  which  is  gradually  converted  into  butyric  acid, 
with  the  disengagement  of  hydrogen  and  carbonic  acid.  At  the  end  of  the  fermentation, 
the  liquid  contains  principally  a  mixture  of  butyrate  and  lactate  of  calcium,  from  which 
the  butyric  acid  may  be  obtained  bj'  precipitating  the  lime  as  a  carbonate  by  carbonate  of 
sodium,  and  decomposing  the  resulting  butyrate  of  sodium  with  sulphuric  acid.  Butyric 
acid  is  a  colorless  liquid,  having  a  very  disagreeable  odor  and  a  rancid  taste.  It  dissolves 
in  all  proportions  in  water  and  alcohol,  boils  at  157°  C.  (314-6°  F.),  and  has  the  density 
0-973. 

Pelargonate  of  Ethyl.  Ethyl  Pelargonate.  Pelargonic  Ether.  (Enanthic  Ether.  (CjHg, 
Cgllj^Oj.)  A  preliminary  step  in  forming  this  ether  is  to  prepare  the  pelargonic  acid. 
This  is  most  conveniently  obtained,  according  to  Dr.  R.  Wagner,  by  the  action  of  nitric 
acid  on  oil  of  rue.  Treat  the  oil  with  double  its  weight  of  very  dilute  nitric  acid,  and 
heat  the  mixture  until  it  begins  to  boil.  Two  layers  are  formed  in  the  liquid  ;  the  upper 
one  being  brownish,  and  the  lower  consisting  of  the  products  of  the  oxidation  of  the 
oil,  with  the  excess  of  nitric  acid.  The  lower  layer,  having  been  separated,  is  freed  from 
the  greater  part  of  the  nitric  acid  by  evaporation  in  a  chloride  of  zinc  bath,  and  then 
filtered.  The  filtrate  is  a  solution  of  pelargonic  acid,  and  may  be  converted  into  pelar- 
gonic ether  by  a  prolonged  digestion,  at  a  gentle  heat,  with  alcohol.  The  ether  as  thus 
prepared  has  the  agreeable  odor  of  quince,  and,  when  dissolved  in  alcohol  in  due  j)ro- 
portion,  forms  the  quince  essence.  (See  A.  J.  P.,  1853,  p.  320.)  It  is  also  obtained  from 
wine  lees,  by  adding  sulphuric  acid  and  water,  and  distilling  in  a  current  of  steam.  Pure 
pelargonic  ether  (cenanthic  ether)  is  a  colorless  liquid,  having  a  peculiar,  vinous,  stupe- 
fying odor,  and  a  taste  at  first  slight  but  afterwards  acrid.  Its  sp.  gr.  is  0-872,  and  its  boil- 
ing point,  when  constant,  222-7°  C.  (433°  F.).  {Delffs.)  It  is  insoluble  in- water,  but 
dissolves  readily  in  alcohol  and  ether.  Pelargonic  acid,  first  obtained  from  Pelargonium 
roseinn,  or  rose  geranium,  belongs  to  the  fatty  acid  series,  and  has  the  formula  CgHjgO.^. 
DelfFs's  analysis  of  cenanthic  acid  gives  it  the  same  composition ;  and,  accordingly,  he 
considers  the  two  acids  as  undoubtedly  identical.  {Chem.  Oaz.,  1852,  p.  144.) 

Acetate  of  Amyl.  Acetate  of  Pentyl.  A  my  I  Acetate.  (CjHjpC.^HjOj.)  This  is  prepared 
by  distilling  a  mixture  of  one  part  of  amylic  alcohol  (fusel  oil),  two  of  acetate  of  potas- 
sium, and  one  of  concentrated  sulphuric  acid.  The  distilled  liquid  is  purified  from  free 
acid  by  washing  with  a  weak  alkaline  solution,  and  from  water  by  distillation  from 
chloride  of  calciuu.  It  is  a  colorless,  limpid  liquid,  lighter  than  water,  boiling  at  140° 
C.  (284°  F.),  insoluble  in  water,  but  soluble  in  alcohol.  It  possesses  the  odor,  in  a  re- 
markable degree,  of  the  Jargonelle  pear,  and  is  manufactured  on  a  large  scale  for  flavor- 
ing syrups  and  confectionery.  Analcoholicsolutionof  this  ether  forms  the  Jargonelle  pear 
esscTice.  Fifteen  parts  of  acetate  of  amylic  ether,  with  half  a  part  of  acetic  ether,  dis- 
solved in  100  parts  of  alcohol,  form  what  may  be  called  the  bergamot  pear  essence,  which, 
when  employed  to  flavor  sugar  acidulated  with  a  little  citric  acid,  imparts  the  odor  of 
the  bergamot  pear,  and  a  fruity,  refreshing  taste.  Acetate  of  amyl,  mixed  with  butyric 
ether,  forms  another  fruity  compound,  which  recalls  the  odor  of  the  banana,  and  forms, 
in  alcoholic  solution,  the  banana  essence. 

Valerianate  of  Amyl.  (CjHjpCjHgO^.)  Amyl  Valerate.  Apple  Oil.  This  is  made  by 
carefully  mixing  four  parts  of  pure  amylic  alcohol  (fusel  oil )  with  four  of  sulphuric  acid, 
and  adding  the  mixture,  when  cold,  to  five  parts  of  valerianic  acid.  The  whole  is 
■warmed  for  a  few  minutes  in  a  water-bath,  and  then  mixed  with  a  little  water,  which 
causes  the  ether  to  separate.  Lastly,  it  is  purified  by  washing  it  with  water  and  a  weak 
solution  of  carbonate  of  sodium.  An  alcoholic  solution  of  this  ether,  in  the  proportion 
of  one  part  to  six  or  eight  of  alcohol,  forms  a  flavoring  liquid  under  the  name  of  apple 
essence.     See  Acidum  Valerianicum. 

Besides  the  essences  here  described,  there  are  found  in  commerce  the  strawberry,  rasp- 
berry, apricot,  greengage,  mulberry,  and  black  currant  essences,  all  of  which  may  be 
viewed  as  various  mixtures  of  the  ethers  of  the  ethyl  and  amyl  series,  modified  by  the 
addition  of  pure  nitrous  ether,  tincture  of  orris,  vanilla,  volatile  oils,  etc.,  to  bring  about 
a  resemblance  to  the  fruit  the  odor  and  taste  of  which  it  is  the  object  to  imitate.  In 
making  these  essences  it  is  important  that  the  materials  should  be  pure,  especially  the 
fusel  oil  and  alcohol.     The  alcohol  used  as  a  solvent  should  be  rectified  and  deodorized. 

The  fruit  essences  are  extensively  emploj^ed  for  flavoring  ices,  jellies,  lozenges,  and 
drops,  and  for  making  fruit  syrups  and  effervescent  beverages. 

M.  Kletzinski  prepared  a  table  giving  the  ingredients,  and  their  proportions,  of  a 
large  number  of  fruit  essences.  This  table  has  been  carefully  revised,  as  several  important 
errors  occurred  in  it.  They  are  alcoholic  solutions  of  different  ethers,  to  which  are 
sometimes  added  certain  acid  and  natural  essences.  Glycerin  is  present  in  nearly  all, 
being  useful  in  blending  and  harmonizing  the  different  flavors.  The  alcohol  and  other 
ingredients  must  be  chemically  pure.  Each  column  represents  the  number  of  measures 
to  be  added  to  100  measures  of  alcohol. 
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FUCUS  VESICULOSUS.  Sea-wrack.  Bladder-vorack.  This  sea-weed  is  perennial, 
with  the  frond  or  leaf  flat,  smooth  and  glossy,  from  one  to  four  feet  long,  from  half  aa 
inch  to  an  inch  and  a  half  broad,  furnished  with  a  midrib  throughout  its  length,  dicholo- 
mous,  entire  upon  the  margin,  and  of  a  dark  olive-green  color.  Small  spherical  vesicles, 
filled  with  air,  are  immersed  in  the  frond  near  the  midrib.  The  air  in  these  vesicles  has 
not  the  exact  composition  of  the  atmosphere ;  consisting,  according  to  the  anaUsis  of  M. 
Ernest  Baudrimont,  in  one  instance  of  284  per  cent,  of  oxygen  and  71-6  of  nitnigen,  in 
another  of  26o  of  the  former  and  73-5  of  the  latter.  (Joitrn.  de  Phami.,  4e  ser.,  ii.  446.) 
The  fruit  consists  of  roundish,  compressed  receptacles,  at  the  ends  of  the  branches,  tilled 
with  a  clear  tasteless  mucus.  The  phmt  grows  upon  the  shores  of  Europe  and  of  this 
continent,  attaching  itself  to  the  rocivs  by  its  expanded  woody  root.  On  the  coasts  of 
Scotland  and  France,  it  is  much  used  in  the  preparation  of  kelp.  It  is  also  employed 
as  a  manure,  and  is  mixed  with  the  fodder  of  cattle.  It  has  a  peculiar  odor,  and  a 
nauseous  saline  taste.  Several  chemists  have  undertaken  its  analysis,  but  the  results  are 
not  satisfactory.  It  contains  much  soda  in  saline  combination,  and  iodine,  according  to 
G^aultier  de  Claubry,  in  the  state  of  iodide  of  potassium.  M.  Convoy  has  found  in  it 
0-21  per  cent,  of  iodine.  (P.  J.  7^-.,  x.  434.)  These  ingredients  remain  in  its  ashes,  and 
in  the  charcoal  resulting  from  its  exposure  to  heat  in  close  vessels.  F.  vesiculosus  is  not 
always  richer  in  iodine  than  certain  other  algae,  circumstances  of  growth  having  much 
influence  in  the  matter.  (See  Joum.  de  Phai-m.,  4e  ser.,  ii.  276;  Pt-oc.  A.  P.  A.,  xxvii. 
133.)  On  the  coast  of  France  about  a  dozen  species  of  sea-weed  are  used  with  it  in  making 
kelp.  M.  Eugene  Marchand  has  ascertained  that,  though  the  ashes  of  the  Fucus  vesi- 
culosus contain  iodine,  yet  this  species  is  one  of  those  poorest  in  this  constituent;  and 
those  of  Fucus  dic/iiatus  contain  seven  or  eight  times  more.  Consequently,  if  it  be  for 
the  iodine  that  these  plants  are  chiefly  valuable,  the  latter  is  greatly  preferable  to  the 
former.  (Joum.  de  Pharm.,  4e  ser.,  ii.  276.) 

The  charcoal,  which  is  sometimes  called  jEthiops  vegetabilis  or  vegetable  ethiops,  has 
long  had  the  reputation  of  a  deobstruent,  and  been  given  in  goitre  and  scrofulous  swell- 
ings. The  mucus  contained  in  the  vesicles  was  applied  externally,  with  advantage,  by 
Dr.  Russell,  as  a  resolvent  in  scrofulous  tumors.  M.  Duchesne  Duparc  has  obtained 
from  it  very  good  results  in  the  treatment  of  morbid  obesity.  He  employs  the  whole 
plant,  either  in  substance  in  the  form  of  pill,  in  decoction,  or  in  extract.  It  is  not  till 
two  or  three  weeks  after  beginning  with  the  remedy  that  its  effects  in  diminishing  the 
obesit}-  begin  to  be  perceived,  and  one  of  the  first  signs  of  its  favorable  action  in  this 
respect  is  the  increase  of  the  urine,  and  the  appearance  of  a  black  pellicle  on  its  surface. 
Dr.  God>frey  confirms  the  statements  of  il.  Duchesne.  {Joum.  de  Pharm.,  1862.  p.  65.) 
Dr.  A.  T.  Carson  aflSrms,  however,  that  the  Fucus  vesictdosits  is  largely  used  in  Ireland 
for  fattening  pigs;  and  it  is  doubtful  whether  its  preparations  are  capable  of  reducing 
human  obesity  unless  given  in  .such  doses  as  to  interfere  with  digestion  and  injure 
the  health.  M.  Dannecy  prepares  the  extract  from  the  plant,  collected  at  the  period 
of  fructification  about  the  end  of  June,  in  the  neighborhood  of  Bordeaux,  and  rapidly 
dried  in  the  sun.  This  mode  of  desiccation  is  important,  as  when  dried  by  artificial 
heat  the  plant  never  becomes  friable,  and  always  retains  its  hygroscopic  qualities. 
"When  sufficiently  dry  to  be  friable,  he  treats  it,  in  the  state  of  coarse  powder,  for  three 
days,  with  four  times  its  weight  of  alcohol  of  86°,  expresses  at  the  end  of  this  time,  and 
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subjects  the  residue  twice  successively  to  a  similar  treatment  with  alcohol  of  54°.  The 
tinctures  are  then  mixed,  the  alcohol  distilled  otF,  and  the  remainder  evaporated  to  the 
consistence  of  an  extract.  Of  this  extract,  which  is  one-lifteenth  of  the  plant,  three 
pills,  each  containing  25  centigrammes  (3-75  grains),  may  be  taken  daily  in  the  begin- 
ning, and  increased  gradually  to  twenty-four  pills,  a  quantity  which  has  often  been  at- 
tained without  the  slightest  derangement  of  the  stomach.  The  commencing  dose  would 
be  about  equivalent  to  twenty  grains  of  the  powder  three  times  a  day.  [Journ.  de  Pharm., 
1862,  p.  434.)  A  syrup  may  be  readily  prepared  by  dissolving  the  extract  in  a  little 
diluted  alcohol,  and  mixing  this  with  syrup,  in  such  proportion  that  a  teaspoonful  of  the 
sjTup  shall  contain  a  dose  of  the  extract. 

Other  species  of  Fucus  are  in  all  probability  possessed  of  similar  properties.  Many 
of  them  contain  a  gelatinous  matter,  and  a  sweet  principle  analogous  to  mannite  ;  and 
some  are  used  as  food  in  times  of  scarcity.  Large  quantities  of  a  sea-weed,  named  in  the 
'Eii\?,i  agar-agar,  are  gathered  on  the  rocky  coasts  of  the  East  India  Islands,  and  sent  to 
China,  where  it  is  valued  for  making  jellies,  and  as  a  size  for  stiftening  silks.  The  Ceylon 
moss  is  a  delicate  fucus  (Gigartina  lichenoides),  growing  on  the  coast  of  Ceylon,  where  it; 
is  gathered  by  the  natives.  It  abounds  in  starch  and  vegetable  jelly,  which  render  it 
applicable  to  the  same  purposes  as  the  carrageen  or  Irish  moss.  [P.  J.  Tr.,  xiii.  355.) 
F.  Helminthocorto7i  [Gigartina  Helminthocorton  of  Greville)  has  some  reputation  in  Eu- 
rope as  an  anthelmintic,  and  is  said  also  to  be  febrifuge.  It  is  an  ingredient  in  the  mix- 
ture of  marine  plants  sold  in  Europe  under  the  name  of  Corsican  tnoss  or  helminthocorton. 
This  is  used  in  decoction,  from  four  to  six  drachms  being  boiled  in  a  pint  of  water,  and 
a  wineglassful  given  three  tim^s  a  day. 

Attention  has  been  called  by  Dr.  Sloan,  of  Ayr,  Scotland,  to  the  Laminarin  digi- 
tata,  commonly  called  sea-gii-dles  or  tangles,  which  grows  about  the  shores  of  Scotland, 
as  supplying  an  admirable  material  for  bougies.  The  stem  is  from  two  to  twelve  feet 
long,  and  an  inch  or  more  in  breadth,  is  of  great  strength  and  tenacity,  with  the  property 
of  drying  readily,  and,  in  doing  so,  of  shrinking  much,  and  acquiring  an  elastic  firm- 
ness, with  a  consistence,  if  the  desiccation  be  arrested  at  the  proper  point,  somewhat  softer 
than  horn.  In  this  state  the  plant  may  be  kept  for  years  ;  and,  if  at  any  time  exposed 
to  moisture,  will  absorb  it  readily,  and  swell  up  to  the  original  size.  This  last  property 
renders  it  especially  applicable  for  the  formation  of  bougies  or  tents  to  be  used  in  the 
dilatation  of  strictures  and  sinuses,  for  which  purpose  it  was  recommended  by  Dr.  Sloan, 
and  has  been  found  useful  by  others.  Mr.  M.  II.  Collis,  of  the  Meath  Hospital,  Dublin, 
commends  it  highly,  in  a  paper  on  the  subject  communicated  to  the  Dublin  Q^imrterly 
Journ.  of  Med.  Sci.  (1864,  p.  373),  to  which  the  reader  is  referred  for  further  information 
on  the  subject. 

FULIGOKALT.  This  preparation,  proposed  by  M.  Deschamps,  is  formed  by  boiling 
for  an  hour,  20  parts  of  caustic  potassa,  and  100  of  shining  soot,  in  powder,  in  a  sufficient 
quantity  of  water.  The  solution,  when  cold,  is  diluted,  filtered,  and  evaporated  to  dry- 
ness. Fuligokali  is  in  the  form  of  a  black  powder,  or  of  scales,  very  soluble  in  water,  and 
having  an  empyreumatic  odor  and  mild  alkaline  taste.  It  is  used  in  the  same  aflTections 
as  anthrakokali.  The  dose  is  two  or  three  grains,  repeated  several  times  a  day.  An  oint- 
ment, containing  from  16  to  32  grains  to  the  ounce  of  lard,  was  found  by  Dr.  Gibert,  of 
Paris,  to  be  detersive,  resolvent,  and  gently  stimulant.   (A.  J.  P.,  xiv.  284.) 

FUMARINA  OFFICINALIS.  Fumitory.  A  small  annual  European  plant,  natural- 
ized in  this  country,  growing  in  cultivated  grounds,  and  flowering  from  May  to  August. 
It  was  formerly  considerably  employed  as  a  medicine,  and  is  still  used  in  Europe.  The 
leaves  are  the  officinal  part.  They  are  inodorous,  have  a  bitter,  saline  taste,  and  are  very 
succulent,  yielding  by  expression  a  juice  which  has  the  sensible  and  medicinal  proper- 
ties of  the  plant.  An  extract,  prepared  by  evaporating  the  expressed  juice  or  a  decoction 
of  the  leaves,  throws  out  upon  its  surface  a  copious  saline  efflnre-scence.  M.  Hannon,  of 
Belgium,  ascribes  the  virtues  of  fumitory  to  an  alkaloid,  called  fumarine  (fwnarina), 
which  was  first  observed  by  Peschier.  He  obtained  it  by  treating  the  pulp  of  the  leaves 
•with  concentrated  acetic  acid,  with  the  aid  of  heat,  filtering,  evaporating  the  liquid, 
treating  the  extract  with  boiling  alcohol,  filtering  the  alcoholic  solution,  and,  finally, 
decolorizing,  and  evaporating  so  that  crystals  might  form.  The  acetate  thus  procured  was 
decomposed  by  the  alkalies,  and  yielded  the  fumarine.  Fumitory  has  been  considered 
gently  tonic,  alterative,  and,  in  large  doses,  laxative  and  diuretic.  But  M.  Hannon  con- 
siders it  mainly  sedative,  and  states  that  its  prolonged  use  diminishes  plethora,  and  may 
even  produce  anasmia.  H«  has  found  fumarine,  in  the  dose  of  about  one-third  or  one- 
fourth  of  a  grain,  to  be  moderately  excitant ;  in  that  of  three  grains,  to  be  at  first  irri- 
tant and  afterwards  sedative.  (Ann.  de  Therap.,  1854,  p.  78.)  Both  in  ancient  and  modern 
times  fumitory  has  been  esteemed  a  valuable  remedy  in  visceral  obstructions,  particularly 
those  of  the  liver,  in  scorbutic  affections,  and  in  various  troublesome  eruptive  diseases. 
Cullen  speaks  favorably  of  it  in  these  last  complaints.  He  gave  two  ounces  of  the  ex- 
pressed juice  twice  a  day.  Others  have  prescribed  it  in  much  larger  quantities.  The 
leaves,  either  fresh  or  dried,  may  be  used  in  decoction  or  extract,  without  precise  limi- 
tation as  regards  the  dose.     The  inspissated  juice  has  also  been  employed. 
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FUSTIC.  A  yellow  dye-wood,  obtained  from  Morus  tinctoria  (Broussonetia  iincioriOj 
Kunth),  a  tree  growing  in  the  "West  Indies  and  South  America.  It  is  not  used  in  med- 
icine or  pharmacy.  According  to  Bancroft,  two  different  woods  bear  in  England  the 
name  of  fustic,  one  the  product  of  the  tree  just  mentioned,  distinguished  as  old  fustic, 
probably  from  the  greater  magnitude  of  the  billets  in  which  it  is  imported ;  the  other 
derived  from  the  Rhus  Cotinus  or  Venice  sumach,  and  called  young  fustic,  or  sometimes 
Hungarian  fustic.  The  wood  of  M.  tinctoria  owes  its  coloring  properties  to  two  prin- 
ciples, which  have  been  isolated  by  R.  Wagner  ;  one  denominated  ynorin  and  the  other 
moritannic  acid,  from  its  resemblance  to  tannin.  (See  Chem.  Gaz  ,  ix.  1,  21,  and  241.) 
From  the  fustic  of  Rhus  Cotinus  or  Hungarian  fustic,  M.  Chevreul  extracted  a  yellow 
coloring  matter,  in  small  crystalline  needles  when  pure,  which  he  called ^sc^iw  or  fisetic 
acid,  and  a  red  substance,  of  which  he  was  unable  to  say  whether  it  pre-existed  in  the 
fustic,  or  was  formed  from  the  fisetin.  {Chem.  News,  186-5.  p.  126.)  Koch,  who  has  since 
prepared  the  pure  fisetin,  gives  it  the  formula  Cj.H,pOg.  making  it  distinct  from  quercetin, 
to  which  it  was  thought  to  be  closel}-  related.  (Ber.  Chem.  Ges  ,  1872,  p.  235.) 

GALAN6AL.  Galanga.  China  Root.  India  Root.  Two  varieties  are  described  by 
authors,  the  galanga  major  and  galanga  minor,  or  large  and  small  galangal.  They  are 
probably  the  roots  of  different  plants.  The  large  galangal  is  derived  from  Marantn  Ga- 
langaoi  Linn.  {Alpinia  Galanga  of  Willd.)  According  to  Dr.  H.  F.  Hance,  of  Canton, 
the  smaller  galangal  is  the  product  of  a  distinct  but  closely  allied  plant,  Alpinia  ojfici- 
narum,  Hance.  (A.  J.  P.,  xliii.  408.)  Both  forms  are  brought  from  the  East  Indies. 
The  larger  variety  is  cylindrical,  three  or  four  inches  long,  as  thick  as  the  thumb  or 
thicker,  often  forked,  reddish  brown  externally,  slightly  striated  longitudinally,  marked 
with  whitish  circular  rings,  orange  brown  internally,  rather  hard  and  fibrous,  difficultly 

?ulverizable,  of  an  agreeable  aromatic  odor,  and  a  pungent,  hot,  spicy,  permanent  taste, 
'he  small  galangal  resembles  the  preceding  in  shape,  but  is  smaller,  not  exceeding  the 
little  finger  in  thickness,  of  a  darker  color,  and  of  a  stronger  taste  and  smell.  Accord- 
ing to  Morin,  galangal  contains  a  volatile  oil,  an  acrid  resin,  extractive,  gum,  bassorin, 
and  lignin.  A.  Vogel,  jun.,  found  also  starch  and  fixed  oil.  (Pharm.  Centralblatt,  1844, 
p.  158.)  R.  Brandes  discovered  a  peculiar  crjstallizable  substance  called  kempferid. 
{Annal.  der  Pharm  ,  xxxii.  311.)  The  active  principles  are  the  volatile  oil  and  acrid 
resin.  The  medicjil  effects  of  galangal  are  those  of  a  stimulant  aromatic.  It  was  known 
to  the  ancient  Greeks  and  Arabians,  and  formerly  entered  into  numerous  compounds. 
(A.J.  P.,  xliii.  454. )  At  present  it  is  seldom  employed.  Its  dose  is  from  fifteen  to 
thirty  grains  in  substance,  and  twice  as  much  in  infusion. 

GALEGA  OFFICINALIS.  Goat's  Rue.  A  perennial  herb,  growing  in  the  south 
of  Europe,  and  sometimes  cultivated  in  gardens.  It  is  without  smell  unless  brui-sed, 
when  it  emits  a  disagreeable  odor.  Its  taste  is  unpleasantly  bitter  and  somewhat  rough, 
and  when  chewed  it  stains  the  saliva  yellowish  brown.  In  former  times  it  was  much 
employed  as  a  remedy  in  malignant  fevers,  the  plague,  the  bites  of  serpents,  worms,  etc.; 
but  it  has  fallen  into  merited  neglect.  It  is  atfirmed  to  improve  both  the  quality  and 
quantity  of  the  milk  in  nursing  women.  {A.J.  P.,  xliv.  106.)  The  roots  of  Galega  Vir- 
gitiiana,  a  native  of  the  United  States,  are  said  to  be  diaphoretic  and  powerfully  anthel- 
mintic.    They  are  given  in  decoction. 

GALIL'^il  APARIXE.  Cleavers.  Goose-grass.  This  is  an  annual,  succulent  plant, 
common  to  Europe  and  the  United  States,  growing  in  cultivated  grounds,  and  along 
fences  and  hedges.  It  is  inodorous,  and  has  a  bitterish,  herbaceous,  somewhat  acrid 
taste.  Analyzed  by  Schwartz,  it  was  found,  besides  chlorophyll,  starch,  and  other  prin- 
ciples common  to  all  plants,  to  contain  three  distinct  acids,  viz..  a  variety  of  tannic  acid, 
which  he  names  galitannic  acid,  citric  acid,  and  a  peculiar  acid,  previously  discovered 
by  Schwartz  and  Rochleder,  and  named  rubichloric  acid.  (P.  J.  Tr.,  xii.  190.)  The  ex- 
pressed juice  is  said  to  be  aperient,  diuretic,  and  antiscorbutic,  and  has  been  used  in 
dropsy,  congestion  of  the  spleen,  scrofula,  scorbutic  eruptions,  and  lepra.  In  the  two 
last  complaints  it  has  been  thought  peculiarly  useful.  {Med.  Times  and  Gaz.,  18-54,  p. 
144.)  Three  ounces  of  the  juice  may  be  taken  twice  a  day.  Dr.  Winn,  of  Truro,  Corn- 
wall, commends  it  in  lepra.  The  fresh  herb,  in  the  form  of  ointment  or  decoction, 
has  been  applied  externally  to  scrofulous  swellings  with  supposed  advantage. 

GALIUM  VERUM.  Vrllow  Ladies'  Bedstraic.  Cheese  Rennet.  This  species  of  Galium 
is  perennial,  and  a  native  of  Europe.  The  flowers,  which  are  yellow,  have  a  peculiar 
agreeable  odor,  and  have  been  used  as  an  antispasmodic.  The  herb  is  inodorous,  but 
has  an  astringent,  acidulous,  bitterish  taste.  The  property  of  coagulating  milk  was  for- 
merly ascribed  to  it,  but  is  certainly  not  constant,  as  the  experiment  has  been  frequently 
tried  without  success.  The  bruised  plant  is  sometimes  used  to  color  cheese  yellow,  be- 
ing introduced  into  the  milk  before  coagulation.  It  is  also  used  for  dyeing  yellow.  The 
roots  of  this  and  of  most  other  species  dye  red ;  and  the  plant,  eaten  by  animals,  colors 
the  bones  like  madder.  Schwartz  found  the  same  principles  in  it  as  in  G.  Aparine.  It 
was  formerly  highly  esteemed  as  a  remedy  in  epilepsy  and  hysteria,  and  was  applied  ex- 
ternally in  cutaneous  eruptions.  It  may  be  employed  in  the  form  either  of  the  recently 
expressed  juice,  or  of  a  decoction  prepared  from  the  fresh  plant.     Its  medical  properties, 
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however,  are  feeble.  Testimony  has  been  given  in  France  to  the  special  efficacy  of 
Galium  palustre  in  epilepsy.  [Ann.  de  Therap.,  1863,  p.  77.)  Of  the  American  species, 
O.  tinctoriuyn  is  closely  allied  in  properties  to  G.  verum.  It  is  said  to  be  useful  in  cu- 
taneous diseases ;  and  the  root  is  employed  by  the  Indians  for  staining  their  feathers 
and  other  ornaments  red.  G.  triflorum  contains  coumarin,  as  pointed  out  by  L.  von 
Cotzhausen.  {A.  J.  P.,  1876,  p.  405.) 

GARDENIA  GEANDIFLOEA.  A  Chinese  tree,  the  fruit  of  which  is  employed  in 
dyeing  the  yellow  robes  of  the  mandarins  ;  and,  according  to  Lorenz  Majer,  contains 
crocin.  In  powder,  it  is  of  a  bright  red  color,  and  is  soluble  in  water  and  alcohol.  By 
treatment  with  hydrochloric  acid,  it  yields  another  coloring  substance  called  crocetin, 
which  is  a  true  dye-stuff.  (Chem.  Gaz.,  1858,  p.  331.)  The  fruit  of  another  species, 
G.  campanulata,  growing  in  the  forests  of  Chittagong,  in  India,  is  said  to  be  used  by 
the  natives  as  a  cathartic  and  anthelmintic.    (Lindley,  Flor.  Med.,  p.  434.) 

GARRYA  FREMONTII.  Skunk  Bush.  This  Californian  plant  has  been  analyzed 
by  Mr.  D.  W.  Ross,  who  asserts  that  he  found  in  it  a  new  alkaloid,  Garryine.  {A.  J.  P., 
1877,  p.  585.) 

GENISTA  TINCTORIA.  Dyers' Broom.  Dyers'  Weed.  Green  Weed.  A  low  shrub, 
growing  wild  in  Europe,  and  sometimes  cultivated  in  this  country  in  gardens.  The  flower- 
ing tops  of  the  plant  are  employed  to  dye  yellow,  whence  its  name  was  derived.  Both 
these  and  the  seeds  have  been  used  in  medicine.  They  are  said  to  be  purgative  and  even 
emetic,  especially  the  seeds,  which  were  formerly  given  as  a  cathartic  in  the  dose  of  a 
drachm  and  a  half.  By  some  authors  they  are  said  to  be  diuretic,  and  to  be  useful  in  dropsy. 

GERANIUM  ROBERTIANUM.  Herb  Robert.  This  species  of  geranium  grows  wild 
both  in  Europe  and  the  United  States,  but  is  rare  in  this  country  ;  and  Pursh  states  that 
the  American  plant  is  destitute  of  the  heavy  smell  by  which  the  European  is  so  well 
known,  though  the  two  agree  in  all  other  respects.  The  herb  has  a  disagreeable,  bitter- 
ish, astringent  taste,  and  imparts  its  virtues  to  boiling  water.  It  has  been  used  internally 
in  intermittent  fever,  consumption,  hemorrhage,  nephritic  complaints,  jaundice,  etc., 
has  been  employed  as  a  gargle  in  affections  of  the  throat,  and  has  been  applied  exter- 
nally as  a  resolvent  to  swollen  breasts  and  other  tumors. 

GEUM.  Water  Avens.  Several  species  belonging  to  this  genus  have  been  medicinally 
employed  ;  but  two  or  three  only  are  deserving  of  particular  notice — Geum  rivale,  which 
once  had  a  place  in  the  U.  S.  secondary  list,  G.  tirbanum,  formerly  recognized  by  the 
Dublin  College,  and  perhaps  G.  Virginianum,  an  indigenous  species,  the  root  of  which 
has  been  recommended  in  dysentery  by  Dr.  W.  A.  Gibson,  of  St.  Louis.  [Med.  Record, 
1868,  p.  384  ;  from  the  St.  Louis  Med.  Reporter.) 

Geum  urbanum,  or  avens,  is  a  native  of  Europe,  where  it  grows  wild  in  shady  places. 
The  root,  which  is  the  part  used,  consists  of  a  short  oblong  body,  from  a  quarter  to  half 
an  inch  in  thickness,  externally  brown,  internally  white  towards  the  circumference  and 
reddish  at  the  centre,  and  furnished  with  numerous  long  descending  fibres.  When  quite 
dry  it  is  nearly  inodorous  ;  but  in  the  recent  state  has  a  smell  like  that  of  cloves,  whence 
it  is  sometimes  called  radix  caryophyllatce.  The  taste  is  bitterish  and  astringent.  It 
imparts  its  virtues  to  water  and  alcohol,  which  it  tinges  red.  Distilled  with  water  it 
yields  a  thick,  greenish-yellow  volatile  oil,  and  gives  a  pleasant  flavor  to  the  liquid. 
It  contains,  besides,  according  to  Trommsdorff,  tannic  acid,  which  is  abundant,  a  taste- 
less resin,  gum,  bassorin,  and  lignin.  It  has  been  much  used  in  Europe  as  a  tonic  and 
astringent,  in  chronic  and  passive  hemorrhages,  chronic  dysentery  and  diarrhoea,  leucor- 
rhcea,  intermittent  fever,  etc.  The  dose  is  from  thirty  grains  to  a  drachm  of  the  powder 
three  or  four  times  a  day,  or  an  equivalent  quantity  in  decoction. 

Geum  rivale.  Willd.  -S);.  Plant,  ii.  1115;  Engl.  Bot.  106.  Water  avens  has  a  peren- 
nial, horizontal,  jointed,  scaly,  tapering  root,  about  six  inches  long,  of  a  reddish-brown 
color  externally,  white  internally,  and  furnished  with  numerous  descending  yellowish 
fibres.  One  or  more  stems  rise  from  the  same  root,  which  also  sends  up  numerous  leaves. 
The  stems  are  about  a  foot  and  a  half  high,  simple,  erect,  pubescent,  and  of  a  purplish 
color.  The  radical  leaves  are  interruptedly  pinnate,  with  large  terminal  leaflets,  and 
long,  hairy  footstalks ;  those  of  the  stem  are  petiolate,  and  divided  into  three  serrate, 
pointed  segments.  The  flowers  are  few,  solitary,  nodding,  yellowish  purple,  and  sup- 
ported on  axillary  and  terminal  peduncles.  The  color  of  the  stems  and  flowers  gave  rise 
to  the  name  of  purple  avens,  sometimes  applied  to  the  plant.  The  calyx  is  inferior,  with 
ten  lanceolate,  pointed  segments,  of  which  the  five  alternate  are  smaller  than  the  others. 
The  petals  are  five,  and  as  long  as  the  calyx.  The  seeds  are  oval,  with  plumose  awns, 
minutely  uncinate,  and  nearly  naked  at  the  summit.  This  species  of  Geum  is  common 
to  Europe  and  the  United  States  ;  though  the  plant  of  this  country'  has  smaller  flowers, 
with  petals  more  rounded  on  the  top,  and  leaves  more  deeply  incised  than  the  European. 
It  delights  in  wet,  boggy  meadows,  and  extends  from  Canada  into  New  England,  New 
York,  and  Pennsylvania.  Its  flowers  appear  in  June  and  July.  The  dried  root  is  hard, 
brittle,  easily  pulverized,  of  a  reddish  or  purplish  color,  without  smell,  and  of  an  astrin- 
gent, bitterish  taste.     Boiling  water  extracts  its  virtues. 
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"Water  avens  is  tonic  and  powerfully  astringent.  It  may  be  used  with  advantage  in 
chronic  or  passive  hemorrhages,  leucorrhcea,  and  diarrhoea  ;  and  is  said  to  be  beneficially 
employed  in  the  Eastern  States,  as  a  popular  remed}-  in  the  debility  of  phthisis  pulmo- 
nalis,  in  simple  dyspepsia,  and  in  visceral  diseases  consequent  on  disorder  of  the  stomach. 
In  Europe  it  is  sometimes  substituted  for  the  root  of  common  avens,  or  Geum  urbanum 
but  is  less  esteemed.  The  dose  of  the  powdered  root  is  from  a  scruple  to  a  drachm,  to 
be  repeated  three  times  a  day.  The  decoction,  which  is  usually  preferred,  may  be  made 
by  boiling  an  ounce  of  the  root  in  a  pint  of  water,  and  given  in  the  quantity  of  one  or 
two  fluidounces.  A  weak  decoction  is  sometimes  used  by  invalids  in  New  England  as 
a  substitute  for  tea  and  coffee. 

GILLENIA.  Under  this  name  the  IT.  S.  Pharmacopoeia  formerly  included  in  its 
secondary  lists  the  roots  of  G.  trifoliaia  and  G.  stipulacea. 

GilUnia  irifoliata,  Bigelow,  Am.  Med.  Bot.  iii.  10;  Barton,  Med.  Bot.  i.  66;  Carson, 
lUust.  of  Med.  Bot.  i.  40,  pi.  34.  This  is  an  herbaceous  plant,  with  a  perennial  root, 
consisting  of  many  long,  slender,  brown  branches,  proceeding  from  a  thick,  tuber- 
like head.  The  stems,  several  of  which  usually  rise  from  the  same  root,  are  two  or  three 
feet  high,  erect,  slender,  smooth,  fiex#ose,  branched,  and  commonly  of  a  reddish  color. 
The  leaves  are  ternate,  with  very  short  petioles,  and  small  linear-lanceolate  stipules. 
The  leaflets  are  ovate-lanceolate,  sharply  serrate,  and  acuminate.  The  flowers  grow  in 
a  loose  terminal  nodding  panicle,  with  long  peduncles.  The  calyx  is  tubular  campanu- 
late,  ventrieose,  and  terminates  in  five-pointed  segments.  The  corolla  is  composed  of 
five  linear-lanceolate,  recurved  petals,  the  two  upper  separated  from  the  three  lower, 
white,  with  a  reddish  tinge  on  their  border,  and  of  three  times  the  length  of  the  calyx. 
The  stamens  are  twenty,  the  filaments  short,  the  anthers  small  and  yellow.  Each  flower 
is  succeeded  by  five  capsules,  connate  at  the  base,  oblong,  acuminate,  gibbous  without, 
acute  within,  two-valved,  one-celled,  opening  inward,  and  containing  each  one  or  two 
oblong  seeds. 

This  species  of  Gillenia  grows  throughout  the  United  States,  east  of  the  Alleghany 
ridge,  and,  in  Pennsylvania,  may  also  be  found  abundantly  west  of  these  mountains. 
Pursh  found  it  in  Florida,  and  it  extends  as  far  north  as  Canada.  It  frequents  light 
soils,  in  shady  and  moist  situations,  and  flowers  in  June  and  July.  The  root  should 
be  gathered  in  September. 

G.  stipulacea.  Barton,  Med.  Bot.  i.  7L  This  species  is  also  herbaceous  and  peren- 
nial, though  much  taller  and  more  bushy  than  the  preceding.  The  stems  are  brownish 
and  branched.  The  upper  leaves  are  ternate,  lanceolate,  serrate;  the  lower  more  deeply 
incised,  becoming  towards  the  root  pinnatifid,  and  of  a  reddish-brown  color  at  the  mar- 
gin. The  stipules  are  ovate,  acuminate,  deeply  serrate,  resembling  leaves,  and  marking 
the  species  at  the  first  glance.  The  flowers  are  smaller  than  those  of  G.  trifoUata.  and 
grow  on  long  slender  peduncles  in  a  lax  corymb.  In  the  valley  of  the  Mississippi,  this 
plant  occupies  the  place  of  G.  trit'oliata,  which  is  not  found  beyond  the  Muskingum. 
It  grows  as  far  north  as  the  State  of  New  York,  extends  through  Ohio,  Indiana,  Illi- 
nois, and  Missouri,  and  probably  into  the  States  south  of  the  Ohio,  as  it  has  been  found 
in  Western  Virginia.  Its  root  is  precisely  similar  to  that  of  the  Eastern  species,  and  is 
reputed  to  possess  the  same  properties. 

The  dried  root  of  Gillenia  [Indian  Physic,  American  Ipecacuanha)  is  not  thicker  than 
a  quill,  wrinkled  longitudinally  with  occasional  transverse  fissures,  and,  in  the  thicker 
pieces,  presenting  in  some  places  an  irregular,  undulated,  somewhat  knotty  appearance, 
arising  from  indentations  on  one  side  corresponding  with  prominences  on  the  other. 
It  is  externally  of  a  light  brown  color,  and  consists  of  a  thick,  somewhat  reddish,  brittle 
cortical  portion,  with  an  interior  slender,  tougher,  whitish,  ligneous  cord.  The  bark, 
which  is  easily  separable,  has  a  bitter,  not  disagreeable  taste;  the  wood  is  nearly  insipid 
and  comparatively  inert,  and  should  be  rejected.  The  powder  is  of  a  light  brownish 
color,  and  possesses  a  feeble  odor,  which  is  scarcely  perceptible  in  the  root.  The  bitter- 
ness is  extracted  by  boiling  water,  which  acquires  the  red  color  of  wine.  The  root  yields 
its  bitterness  also  to  alcohol.  By  various  experimenters  it  has  been  shown  to  contain 
gum.  starch,  gallo-tannic  acid,  fatty  matter,  wax,  resin,  coloring  matter,  albumen,  and 
lignin,  besides  salts.  {A.  J.  P.,  xxvi.  490.)  The  name  of  ffillenin  has  been  given,  by  Mr. 
"VV.  B.  Stanhope,  to  a  substance  obtained  by  first  preparing  an  alcoholic  extract,  treating 
this  with  water,  which  took  up  various  substances  with  a  little  of  the  active  matter, 
then  macerating  the  residue  for  ten  days  in  water  acidulated  with  sulphuric  acid,  satu- 
rating with  magnesia,  evaporating  to  dryness,  and  finally  treating  with  alcohol,  filtering, 
and  allowing  the  alcoholic  solution  to  evaporate  spontaneously.  The  substance  thus 
obtained  was  whitish,  very  bitter,  slightly  odorous,  permanent  in  the  air,  soluble  in 
water,  alcohol,  ether,  and  the  dilute  acids,  and  neutral  to  test-paper.  Nitric  acid  ren- 
dered it  blood-red,  chromic  acid  green.  Tannic  acid  produced  no  effect.  It  gave  white 
precipitates  with  potassa,  subacetate  of  lead,  and  tartar  emetic.  Haifa  grain  of  it  pro- 
duced nausea  and  retching.  (Ibid.,  xxviii.  202.) 

Gillenia  is  a  mild  and  efficient  emetic,  and,  like  most  substances  belonging  to  the  same 
class,  occasionally  acts  upon  the  bowels.  In  very  small  doses  it  has  been  thought  to 
be  tonic.     It  is  much  used  by  some  practitioners  in  the  country  as  a  substitute  for  ipe- 
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cacuanha,  which  it  is  said  to  resemble  in  its  mode  of  operation.  It  was  employed  hj  the 
Indians,  and  became  known  as  an  emetic  to  the  colonists  at  an  early  period. '  Linnaeus 
was  aware  of  its  reputed  virtues.  The  dose  of  the  powdered  root  is  from  twenty  to 
thirty  grains,  repeated  at  intervals  of  twenty  minutes  till  it  vomits. 

GLASS  OF  ANTIMONY.  Vitricm  Antimonii.  This  is  prepared  from  the  tersulphide 
of  antimony  by  a  partial  roasting  and  subsequent  fusion.  Glass  of  antimony  is  in  thin 
irregular  pieces,  with  a  vitreous  fracture,  and  a  metallic  steel-gray  lustre.  When  well 
prepared,  it  is  transparent,  and,  upon  being  held  between  the  eye  and  the  light,  appears 
of  a  rich  orange  red  or  garnet  color;  but  if  of  inferior  quality  it  is  black  and  opaque. 
It  is  hard  and  brittle,  and  rings  when  struck  with  a  hard  substance.  It  is  insoluble  in 
water,  but  soluble  in  acids  and  cream  of  tartar,  with  the  exception  of  a  few  red  tlocculi. 
Its  essential  constituents  are  the  teroxideand  tersulphide,  united  in  variable  proportions. 
Sometimes  glass  of  lead  is  sold  for  glass  of  antimony,  a  fraud  readily  detected  by  the 
difference  between  the  two  substances  in  specific  gravity  ;  glass  of  lead  having  a  density 
of  nearly  seven,  while  that  of  glass  of  antimony  is  not  quite  five. 

Medical  Properties,  etc.  Glass  of  antimony  is  an  active  antimonial ;  but,  owing  to  its 
variable  composition  and  unequal  operation,  it  is  at  present  very  seldom  used.  When 
the  levigated  powder  is  mixed  with  one-eighth  of  its  weight  of  melted  yellow  wax,  and 
the  mixture  rousted  over  a  slow  fire,  with  constant  stirring,  until  it  ceases  to  exhale 
vapors,  a  coal-like  pulverizable  mass  is  formed,  which  is  the  cerated  glass  of  antbnony, 
a  preparation  formerly  included  in  the  Edinburgh  Pharmacopoeia. 

GLECHOMA  HEDERACEA.  Nepeta  Glechoma.  Groimd-ivy.  A  small  perennial, 
labiate  herb,  indigenous  in  Europe  and  ttie  United  States,  and  growing  in  shady,  grassy 
places,  as  in  orchards  and  along  fences  and  hedges.  The  herb  was  formerly  officinal, 
and  still  enjoys  some  credit  as  a  domestic  remedy.  It  has  a  peculiar  disagreeable  odor, 
and  a  bitterish,  somewhat  aromatic  taste,  and  imparts  its  properties  to  boiling  water. 
It  is  very  prone  to  have  galls  developed  on  it,  and  to  be  infested  with  micromycetes. 
{Jourfi.  de  Pharm.,  1875,  p.  127.)  It  is  said  to  be  gently  stimulant  and  tonic,  with,  per- 
haps, a  peculiar  direction  to  the  lungs  and  kidneys.  It  has  also  been  considered  ape- 
rient. It  has  been  most  used  in  chronic  aflections  of  the  pulmonary  and  urinary  organs, 
and  at  one  time  had  considerable  reputation  as  a  remedy  in  consumption.  A  half  drachm 
to  a  drachm  was  usually  given  in  infusion  as  a  dose. 

GLOBULARI A  ALYPUM.  Wild  Senna  of  Europe.  This  is  a  small  shrub,  growing 
on  the  European  shores  of  the  Mediterranean,  the  leaves  of  which  have  been  occasionally 
used  as  a  cathartic  since  the  middle  ages.  Dr.  Gustave  Planchon,  of  Montpellier,  France, 
states  that  the  leaves  of  this  species  are  a  mild  and  efficient  cathartic,  without  the  grip- 
ing properties  of  senna,  and  without  leaving  behind  a  tendency  to  constipate  like  rhu- 
barb, which,  however,  it  resembles  in  tonic  power.  One  ounce  is  given  for  a  dose  in 
decoction.     It  is  unknown  in  this  country.  [P.  J.  Tr.,  xvi.  426.) 

GLORIOSA  SUPERB  A.  The  roots,  stalk,  and  leaves  of  this-  climbing  liliaceous 
plant  are  said  to  be  an  acrid  narcotic  poison,  and  not  infrequently  used  for  suicidal  pur- 
poses in  India.  Prof.  C.  J.  H.  Warden  found  in  them  two  resins,  and  a  very  poisonous 
bitter  principle,  superbine.  (P.  J.  Tr.,  xi.  496.) 

GLUE.  An  impure  form  of  gelatin,  obtained  from  various  animal  substances  by  boil- 
ing them  in  water,  straining  the  solution,  and  evaporating  it  till  upon  cooling  it  assumes 
the  consistence  of  jelly.  The  soft  mass  which  results  is  then  divided  into  thin  slices, 
which  are  dried  in  the  open  air.  Glue,  when  of  good  quality,  is  hard  and  brittle,  of  a 
color  varying  from  light  j'ellow  to  brown,  and  equally  transparent  throughout.  It 
softens  and  swells  very  much  in  cold  water,  without  dissolving  ;  but  is  readily  dissolved 
by  hot  water.  It  is  soluble  in  a  large  proportion  of  glycerin,  and  with  heat  forms  with 
it  in  smaller  proportion  a  jelly.  (Maisch,  A.  J.  P.,  xlii.  518.)  It  is  employed  chiefly  for 
cementing  pieces  of  wood,  being  generally  too  impure  for  the  purpose  of  a  test,  or  as  an 
article  of  food.  An  elastic  and  imputrescible  preparation  of  glue,  viseful  for  various  pur- 
poses in  the  arts  and  in  medicine,  may  be  made  by  dissolving  glue  in  water  by  means 
of  a  water-bath,  concentrating  the  solution,  then  adding  a  weight  of  glycerin  nearly 
equal  to  that  of  the  glue  employed,  thoroughly  mixing,  evaporating  the  residue  of  the 
water,  and  finally  pouring  into  moulds,  or  on  a  marble  slab.  It  is  especially  applicable 
to  the  preparation  of  artificial  anatomical  specimens.  {Joum.  de  Pharm.,  1857,  p.  23.) 
The  various  hectograph  compositions  introduced  within  recent  years  for  copying  pur- 
poses are  similar  mixtures.  One  of  the  best  copying  masses  is  made  by  dissolving 
one  part  of  glue  or  gelatin  in  a  mixture  of  two  parts  of  water  and  four  parts  of  glycerin, 
with  a  few  drops  of  carbolic  acid,  heating,  straining,  and  adding  three  parts  of  sifted 
whiting  or  terra  alba.  (See  N.  R.,  1879,  pp.  338,  864.)  A  good  liquid  glue  may  be  made 
by  rubbing  up  in  two  pints  of  rain-water,  with  the  heat  of  a  water-bath,  16  ounces  of  the 
best  white  glue  and  4  ounces  of  dry  white  lead,  until  thoroughly  mixed,  then  adding  4 
fluidounces  of  alcohol,  and  continuing  the  heat  and  the  agitation  for  a  few  minutes. 
The  mixture  is  to  be  poured- into  bottles  while  still  hot.  {Drug.  Circular,  Oct.  1866.) 
A  liquid  glue  may  also  be  readily  prepared  by  mixing  in  a  stoppered  bottle  38  parts  of 
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glue,  properly  divided,  and  100  parts  of  acetic  acid  of  commerce,  the  latter  of  which 
dissolves  the  glue  as  water  dissolves  gum.  On  exposure  the  acid  evaporates,  leaving  the 
glue  unchanged.  (Journ.  de  P/tarm.,  3e  ser.,  xlvi.  35.)  It  is  stated  that  an  excellent 
liquid  glue  may  be  made  by  dissolving  glue  in  sweet  spirit  of  nitre.  A  mode  of  pre- 
paring s^ro/i^r  liquid  glue,  recommended  by  M.  Knaff,  is  to  take  three  parts  of  good  glue 
in  small  pieces,  cover  it  with  eight  parts  of  water,  and,  after  having  allowed  it  to  stand  for 
some  hours,  add  half  a  part  of  hydrochloric  acid  and  three-fourths  of  a  part  of  sulphate 
of  zinc,  and  expose  the  whole  for  10  or  12  hours  to  a  heat  from  8.1°  C.  (178°  F.)^ 
87.2°  C.  (189°  F.).  This  does  not  gelatinize,  and  keeps  well.  (A.  J.  P.,  1868,  p.  330 ;  from 
Journ.  de  Pharm.)  It  is  stated  that  a  water-proof  glue  may  be  made  b\-  adding  bi- 
chromate of  potassium  to  the  solution  of  glue  just  before  using,  in  the  proportion  of 
one  part  to  fifty  of  glue.  {A.  J.  P.,  xliii.  420.)  Chromatized  gelatin^  obtained  by  the 
addition  of  one  part  of  bichromate  of  potassium  to  five  parts  of  a  solution  (5  or  10  per 
cent.)  of  gelatin,  forms  an  excellent  cement  for  glass.  The  surfaces  to  be  united,  after 
being  smeared  with  the  cement,  are  placed  upon  each  other  and  exposed  to  the  sun.  After 
a  few  hours  the  adhesion  is  perfect  and  almost  invisible,  and  boiling  water  itself  has  no 
action  on  the  cement.  (Lond.  Lancet,  Nov.  11,  1876;  horn  Jour 71.  de  Med.  de  Btntxelles, 
Juillet,  1876.)     For  other  formulas  for  liquid  glue,  see  A.  J.  P.,  xliii.  421. 

Capsules  of  Gelatin.  Glue  has  within  a  few  years  been  applied  to  an  important  prac- 
tical purpose  in' pharmacy.  Certain  medicines  are  so  offensive  to  the  taste,  and  conse- 
quently so  apt  to  sicken  the  stomach,  that  it  is  highly  desirable  to  administer  them  in 
such  a  way  as  to  prevent  their  contact  with  the  tongue  and  palate.  This  object  is  fully 
accomplished,  so  far  as  regards  many  disagreeable  liquid  medicines,  by  the  use  of  the 
capsules  of  gelatin.  A  polished  bulb  of  iron^  ivory,  or  bone,  of  the  size  and  shape  of 
the  capsules  required,  and  connected  by  a  slender  rod  with  a  handle,  is  first  greased  by 
rubbing  with  an  oiled  cloth,  and  then  dipped  into  a  solution  of  gelatin  made  by  heating 
six  parts  of  pure  gelatin  with  one  of  sweetened  M-ater.  Upon  being  withdrawn,  it  is 
held  for  a  short  time  so  as  to  allow  the  excess  of  the  solution  to  run  off,  and  then  fixed 
with  the  handle  in  a  board,  the  coated  bulb  being  upward,  until  the  coating  becomes 
cold  and  firm.  The  capsule  is  now  removed  by  the  fingers,  and  further  dried  by  exposure 
on  a  tray.  A  number  of  capsules  having  been  prepared,  they  are  placed  each  in  a  small 
cell  upon  a  board,  with  their  inouths  upward;  and  the  liquid  they  are  to  contain  is  in- 
troduced by  means  of  a  syringe  with  a  fine  point.  Their  mouths  are  then  closed  with 
a  drop  of  the  solution  of  gelatin  applied  by  means  of  a  camels-hair  pencil,  which  is 
afterwards  strengthened  by  an  additional  coating,  given  by  dipping  the  mouth  of  the 
capsule  into  the  solution  diluted  with  a  little  water.  (Redwood's  Supplement,  p.  664.) 
The  capsules  may  be  made  of  such  a  capacity  as  to  contain  from  ten  to  fifteen  grains  of 
copaiba  or  other  liquid.  Capisules  are  now  largely  used  for  enclosing  dry  powders  like 
quinine,  etc.  These  are  ovoid  in  shape,  and  after  being  filled  with  the  powder  by  the 
pharmacist,  are  closed  by  putting  upon  the  open  end  a  rounded  gelatin  cap  and  pressing 
it  down  tightly.  T.  J.  ^Vhitfield,  of  Chicago,  and  F.  E.  Davenport  have  invented 
machines  for  filling  the  capsules. 

Another  application  of  gelatin  has  been  proposed  by  Mr.  A.  F.  Haselden  ;  for  the 
formation,  namely,  of  capsules  to  the  tops  of  bottles,  as' a  substitute  for  sealing-wax  or 
resin.  For  this  purpose,  to  a  pound  of  gelatin,  after  it  has  been  melted  with  as  little 
water  as  necessary,  an  ounce  and  a  half  of  glycerin  are  to  be  added  to  give  it  pliability 
and  toughness,  and  a  little  liquid  cochineal  "to  color  it ;  the  cork  and  neck  of  the  bottle 
are  then  dipped  into  the  liquid,  which  gives  them  a  coating,  which  may  be  rendered  as 
thick  as  required  by  repeating  the  immersion  if  necessary.  These  are  the  essentials  of 
the  operation,  but  various  manipulations  are  necessary  to  meet  all  the  demands  of  the 
case,  for  which  we  refer  to  Mr.  Haselden's  article  in  the  P.  J.  7h:  (1866,  p.  4.50). 

GNAPHALIUM  MARGARITACEUM.  Cudweed.  Life-everlasting.  An  indigenous 
herbaceous  perennial,  growing  in  fields  and  woods,  and  flowering  in  August.  The  herb 
of  this  species  and  of  G.^polycephalum,  or  sweet-scented  life-everlasting,  is  sometimes 
used,  in  the  form  of  tea,  by  the  country  people,  in  disesises  of  the  chest  and  of  the  bowels, 
and  in  hemorrhagic  affections,  and  externally,  in  the  way  of  fomentation,  in  bruises, 
languid  tumors,  and  other  local  complaints ;  but  it  probably  possesses  little  medical 
virtue.  Shoepf  says  that  it  is  anodyne.  In  Europe  dift'erent  species  of  Gnaphalium  are 
also  occasionally  employed  for  similar  purposes.     (See  Antennaria  margaritacea.) 

GOLD.  Aurum.  The  preparations  of.  this  metal  were  introduced  to  the  notice  of 
physicians  by  Dr.  Chrestien,  of  Wontpellier,  in  1810.  They  are  employed  both  inter- 
nally and  by  friction  on  the  tongue  and  gums.  The  principal  affections  in  which  they 
have  been  recommended  are  secondary  syphilis,  syphilitic  ulcerations,  scrofula,  and  in- 
veterate eruptions,  particularly  those  of  a  leprous  character.  The  chief  preparations 
which  have  been  employed,  up  to  the  present  time,  are  metallic  gold  in  a  finely  divided 
state,  the  oxide  (teroxideor  auric  acid),  the  chloride  (terchloride),  the  iodide,  the  double 
chloride  of  gold  and  sodium,  now  oflScinal,  the  chloroaurate  of  ammonium  (a  compound 
of  terchloride  of  gold  and  chloride  of  ammonium),  and  the  cyanide  (tercyanide)  of  "-old. 
Oold  in  powder  maybe  obtained  by  rubbing  up  gold-leaf  with  10  or  12  times  its  wei-J^ht 
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of  sulphate  of  potassium  until  brilliant  particles  are  no  longer  visible,  and  then  washing 
away  the  sulphate  with  boiling  water.  The  oxide  may  be  procured  by  treating  the  nitro- 
hydrochloric  solution  of  gold  with  an  excess  of  magnesia,  and  washing  the  precipitate,  first 
with  water,  and  afterwards  with  dilute  nitric  acid.  This  process  being  tedious,  M.  L. 
riguier  prefers  to  obtain  the  oxide  by  precipitating  the  cold  solution  of  chloride  of  gold, 
rendered  strongly  alkaline  by  caustic  potassa,  with  a  solution  of  chloride  of  barium.  The 
precipitate,  consisting  of  aurate  of  barium,  is  then  treated  with  dilute  nitric  acid,  which 
dissolves  the  barium  and  leaves  the  oxide  of  gold  pure.  Ten  parts  of  gold,  thus  treated, 
produced  11-75  parts  of  oxide;  while  the  same  quantity  of  gold  by  the  magnesia  process 
yielded  only  9  parts.  {Journ.  de  Phnrm.,  Dec.  1847.)  The  chloride  is  obtained  by  dissolv- 
ing pure  gold  in  three  times  its  weight  of  nitrohydrochloric  acid,  with  the  aid  of  a  mod- 
erate heat.  The  solution  is  evaporated  by  a  gentle  heat  nearly  to  dryness,  being  at  the 
same  time  stirred  with  a  glass  rod.  It  is  in  the  form  of  a  crystalline  mass  of  a  deep  red 
color.  Its  solution  has  a  fine  yellow  tint.  Being  deliquescent,  it  requires  to  be  kept  in 
ground-stoppered  bottles.  (See  Auri  et  Sodii  Chlortdum.)  The  iodide  may  be  made  by  pre- 
cipitating a. solution  of  terchloride  of  gold  by  one  of  iodide  of  potassium,  and  washing 
the  precipitate  with  alcohol  to  remove  the  excess  of  iodine.  It  is  of  a  greenish-yellow 
color,  and,  when  heated  in  a  porcelain  crucible,  is  resolved  into  iodine  vapors  and  a  resi- 
due of  pure  gold.  The  ehloraurate  of  ammonium  is  formed  by  dissolving  one  part  of 
the  terchloride  of  gold  and  two  parts  of  chloride  of  ammonium  in  distilled  water,  assisted 
by  a  few  drops  of  nitrohydrochloric  acid,  andevaporating  the  solution  to  dryness  by  a  gen- 
tle heat.  The  ci/anide  is  best  obtained,  according  to  M.  Oscar  Figuier,  as  follows.  Prepare 
the  chloride  of  gold  as  neutral  as  possible  by  repeated  solutions  and  crystallizations ;  and 
to  the  solution  of  this  salt  add,  very  cautiously,  avoiding  any  excess,  a  solution  of  pure 
cyanide  of  potassium,  so  long  as  any  precipitate  falls.  (See  Potassii  Ci/cmidum.)  The 
precipitate,  consisting  of  cyanide  of  gold,  is  to  be  washed  with  pure  water,  and  dried  in 
the  dark.  Gold  in  powder,  and  the  oxide,  chloride,  iodide,  sodio-chloride,  and  cyanide, 
are  officinal  in  the  French  Codex. 

The  preparations  of  gold  are  decidedly  poisonous,  though  in  different  degrees.  The 
chloride  is  most  virulent,  and,  according  to  Dr.  Chrestien,  is  even  more  active  than  cor- 
rosive sublimate.  In  an  overdose,  it  produces  pain,  inflammation,  and  even  ulceration 
of  the  stomach  and  bowels,  and  otherwise  acts  as  a  corrosive  poison.  The  general  eftect 
of  these  preparations,  in  moderate  doses,  is  to  produce  increased  fulness  and  frequency 
of  the  pulse,  and  to  augment  the  urine  and  insensible  perspiration,  without  interfering 
with  the  appetite  to  the  regular  action  of  the  bowels  ;  but,  if  the  dose  be  pushed  too  far, 
general  irritation  is  apt  to  be  produced,  inflammation  seizes  upon  some  organ,  according 
to  the  predisposition  of  the  individual,  and  fever  is  developed. 

Gold  in  powder,  the  oxide,  chloride,  and  iodide  are  not  as  much  used  as  the  double 
chloride  of  gold  and  sodium.  The  oxide  may  be  given  in  the  form  of  pill,  containing 
the  tenth  of  a  grain,  in  scrofula  and  lymphatic  swellings,  beginning  with  one  pill  daily, 
and  afterwards  gradually  increasing  to  seven  or  eight  in  twenty-four  hours.  The 
chloride  has  been  used  with  advantage  as  a  caustic  in  lupus,  and  in  sj-philitic  tubercles 
and  ulcers,  by  M.  Chavannes.  The  iodide  may  be  given  in  the  same  cases  with  the 
other  preparations.     The  dose  is  from  the  fifteenth  to  the  tenth  of  a  grain. 

Chloroaurate  of  ammonium  has  been  recommended  by  Bouchardat  in  amenorrhcea 
and  dysmenorrhoea  in  debilitated  subjects,  in  the  dose  of  about  the  tenth  of  a  grain.  A 
grain  may  be  dissolved  in  five  teaspoonfuls  of  alcohol  and  five  of  water,  and  a  teaspoon- 
ful  given  morning  and  evening,  mixed  with  sweetened  water. 

Cijanideof  gold  is  employed,  like  the  chloride  of  gold  and  sodium,  mixed  with  inert 
powders  by  friction,  and  in  the  form  of  pill.  The  fifteenth  of  a  grain  may  be  rubbed 
into  the  gums  daily  for  fifteen  days,  next  the  fourteenth  of  a  grain  for  fourteen  days, 
and  so  on,  increasing  until  the  dose  amounts  to  the  ninth  or  eighth  of  a  grain.  The 
dose  for  internal  exhibition  is  the  eighteenth  of  a  grain,  gradually  increased  to  the 
eighth.  Cyanide  of  gold  has  been  found  useful  in  the  treatment  of  syphilis  and  scrofula 
by  M.  Pourche,  and  is  said  to  be  less  exciting  than  the  double  chloride,  when  used  in 
those  diseases. 

The  difterent  medicinal  compounds  of  gold  should  not  be  prepared  in  pill,  powder,  or 
otherwise,  until  they  are  wanted  for  use ;  as  they  are  liable  to  undergo  decomposition 
when  kept.     They  should  be  carefully  secluded  from  the  light. 

GEASS-TEEE  GUM.  An  Australian  product,  said  to  be  obtained  by  exudation 
from  different  species  of  Xanthorrhoea,  especitilly  X.  hastilis.  As  described  by  Mr.  P. 
L.  Simmonds,  it  is  of  a  resinous  character,  usually  as  found  in  the  markets  in  the  state 
of  small  fragments  or  coarse  powder,  resulting  from  the  breaking  up  of  the  larger  brit- 
tle masses  in  which  it  first  occurs.  It  is  of  a  deep  reddish  yellow  color  in  mass,  but 
greenish  yellow  in  powder.  It  does  not  dissolve  in  the  mouth  when  chewed,  nor  adhere 
to  the  teeth,  but  has  a  slightly  astringent  and  aromatic  flavor.  It  melts  with  heat,  and 
at  a  higher  temperature  takes  fire  in  the  air,  burning  with  a  smoky  flame,  and  emitting 
a  fragrant  odor  not  unlike  that  of  balsam  of  Tolu.  It  yields  picric  acid  largely  under 
the  action  of  nitric  acid.  It  is  recommended  as  a  source  of  gas  for  illumination.  _  The 
natives  and  early  settlers  are  said  to  have  used  it  as  a  medicine  in  diarrhoea.     It  is  ob- 
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tainable  in  inexhaustible  quantities,  as  the  plants  producing  it  are  abundant  throughout 
almost  the  whole  of  Australia.  (A.  J.  P.,  1866,  p.  465.) 

GRATIOLA  OFFICINALIS.  Hedge-hyssop.  This  is  a  perennial  herb,  indigenous 
in  the  south  of  Europe,  where  it  flourishes  in  meadows  and  other  moist  grounds.  The 
whole  herb  is  used.  It  is  nearly  inodorous,  but  has  a  bitter  nauseous  taste.  Both  water 
und  alcohol  extract  its  active  properties.  Its  chemical  constitution  has  been  investigated 
by  Dr.  F.  G.  Walz,  who  found  the  following  constituents :  1.  gratioUn,  2.  gratiosolin, 
3  gratiolacrin,  4.  fixed  oil,  5.  a  brown  resin,  6.  tannic  acid,  and  7.  a  volatile  acid,  the 
antu-rhinic  acid,  which  exists  in  many  of  the  Scrophularinese.  These  results  are  some 
what  doubtful,  however,  and  need  further  confirmation.  (See  Chem.  Ceniralblatt,  Oct. 
1858,  p.  689  ;  also  A.  J.  P.,  July,  1859.)  Hedge-hyssop  is  a  drastic  cathartic  and  emetic, 
possessing  also  diuretic  properties,  and  is  employed  on  the  continent  of  Europe  in  dropsy, 
jaundice,  worms,  chronic  hepatic  aflTections,  scrofula,  and  various  other  complaints. 
AVith  us  it  is  almost  unknown  as  a  remedy.  The  dose  of  the  powdered  herb  is  from 
fifteen  to  thirty  grains  ;  of  the  infusion,  made  in  the  proportion  of  half  an  ounce  to  the 
pint  of  boiling  water,  half  a  fluidounce. 

GROUND  NUTS.  Pea  Nuts.  The  fruit  of  Araehis  hypogaea,  a  leguminous,  annual 
plant,  indigenous  probably  in  Africa  and  South  America,  and  abundantly  cultivated  in 
our  Southern  States,  China,  etc.  Thirty  thousand  tons  are  said  to  be  produced  annually 
in  Senegal,  and  the  crop  of  1876  in  the  United  States  was  valued  at  $3,000,000.  A  re- 
markable property  of  the  plant  is  that  its  fruit  ripens  under  the  surface  of  the  ground, 
into  which  the  pods  penetrate  in  the  progress  of  their  growth.  The  seeds  constitute  the 
well-known  ground  nuts  of  our  markets,  which  consist  of  a  dry,  brittle  envelope,  and 
a  yellowish-white  kernel.  When  roasted,  ground  nuts  constitute  for  many  a  very  agree- 
able article  of  food,  and  in  the  South  are  said  to  be  much  used  as  a  substitute  for  cofllee. 
They  are,  however,  chiefly  valuable  on  account  of  their  richness  in  a  fixed  oil,  which 
amounts  to  more  than  twenty  per  cent.  It  is  obtained  by  expression  ;  the  nuts  being 
ground  into  a  paste,  and  moderately  heated  before  being  submitted  to  pressure.  The  oil 
consists  of  the  glycerides  of  four  difl"erent  fatty  acids.  The  chief  of  these  is  oleic  acid, 
CjgHjjOj,  with  which  is  associated  hypogcpic  acid,  CjgHjpO,,  palniHic  acid,  CjjHj^O,,  and 
arachic  acid,  Cj^H^qO,.  As  described  by  Mr.  Jonas  Winter,  the  oil  has  a  bright  yellow 
color,  the  characteristic  odor  of  the  fruit,  and  a  mild  not  unpleasant  taste.  It  is  soluble 
in  all  proportions  in  ether,  chloroform,  and  benzin,  but  insoluble  in  alcohol.  Its  sp.  gr. 
is  0018  at  15-5°  C.  (60°  F.).  At  3-3°  C.  (38°  F.)  it  thickens,  at  0°  C.  (32°  F.)  congeals 
imperfectly,  and  at  326-6°C.  (620°F.)  js  decomposed,  giving  out  spontaneously  inflam- 
mable vapors.  Mr.  Winter  made  experiments  to  ascertain  how  far  it  might  be  em- 
ployed with  advantage  in  pharmacy,  and  found  that  it  answered  well  in  the  preparation 
of  cerates  and  ointments,  but  would  not  serve  as  a  substitute  for  olive  oil  in  the  prepa- 
ration of  lead-plaster.  It  is  a  non-drying  oil,  and  will  not  therefore  answer  for  paint- 
ing; but  it  is  enormously  used  for  adulteration  and  for  various  purposes  in  the  arts,  as 
for  lubricating  machinery,  and  in  the  manufacture  of  woollen  cloths ;  in  lamps  it  gives 
even  a  better  Hght  than  sperm  oil.   (A.  J.  P.,  1860,  p.  292.) 

GUACO.  This  name  is  given  in  Central  and  South  America,  and  the  West  Indies, 
to  various  plants  having  supposed  alexipharmic  properties,  and  belonging  to  the  genera 
!Mikania  and  Aristolochia  ;  but  it  is  to  the  dift'erent  species  of  the  former  genus  that  the 
appellative  properly  belongs,  especially  to  Mikania  Guaco,  described  by  Humboldt  and 
Bonpland.  (PI.  JEq.  ii.  84.)  The  plants  are  closely  allied  to  the  Eupatoria.  For  their 
generic  character,  see  Lindley's  Flora  Medica,  and  Grijfith'a  Medical  Botany.  Mikania 
Guaco  is  described  as  having  twining  stems,  with  round,  sulcate,  and  hairy  branches; 
ovate,  subacuminate,  remotely  dentate  leaves,  somewhat  narrowed  at  the  base,  rough 
above,  and  hairy  beneath  ;  and  flowers  in  opposite  axillary  corymbs.  The  plant  is  a 
native  of  intertropical  America,  and  has  been  introduced  into  the  West  India  Islands 
from  the  continent.  The  leaves  are  the  part  used.  In  the  recent  state  they  have  a 
bitter  taste,  and  a  strong  disagreeable  odor ;  but  their  sensible  properties  and  medical 
virtues  are  impaired  by  drying. 

This  and  other  plants  have  long  been  employed  by  the  natives  as  a  preventive  and 
cure  of  the  bites  of  poisonous  serpents.  This  application  of  them  was  first  made  known 
by  Mutis  ;  and  his  account  was  confirmed  by  Humboldt  and  Bonpland.  Very  naturally 
the  guaco  came  afterwards  to  be  considered  as  antisyphilitic.  The  medicine  has  also 
been  employed  as  a  febrifuge  and  anthelmintic,  and  a  few  years  since  attracted  consid- 
erable attention  for  its  supposed  prophylactic  and  remedial  powers  in  epidemic  cholera 
and  chronic  diarrhoea.  According  to  Guibourt,  however,  the  medicine  used  in  France, 
under  the  name  of  guaco,  was  composed  almost  entirely  of  three  or  four  species  of  Aris- 
tolochia, which,  as  before  stated,  are  used  in  some  parts  of  Mexico,  as  antidotes  for  snake 
poison,  under  the  name  of  guaco.  The  medicine  has,  moreover,  been  recommended  in 
chronic  rheumatism,  both  internally  and  locally,  and  as  an  application  to  bites  of  insects, 
brui.<es  and  sprains,  and  atonic  deafness.  The  probability  is  that,  like  eupatorium,  it 
has  simply  the  virtues  of  a  mild  tonic,  and  gentle  stimulant  to  the  secretions.  It  is  best 
employed  in  the  recent  state.     The  natives,  when  employing  it  as  a  counterpoison,  apply 
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the  bruised  leaves  and  expressed  juice  to  the  bite,  and  at  the  same  time  drink  of  the  in- 
fusion. It  is  highly  recommended  by  Dr.  E.  W.  Pritchard  in  the  gouty  paroxysm,  in 
which  he  has  seldom  known  it  to  fail  giving  more  or  less  relief.  He  gives  from  half  a 
drachm  to  a  drachm  of  the  tincture  e%ery  four  hours,  and  applies  it  locally  at  the  same 
time.  (P.  J.  Tr.^  1861,  p.  288.)  The  preparations  recommended  for  internal  use  are 
chiefly  an  infusion  and  tincture,  the  former  made  in  the  proportion  of  an  ounce  of  the 
leaves  to  a  pint  of  boiling  water,  the  latter  of  about  a  pound  to  the  gallon  of  proof  spirit. 
The  dose  may  be  about  the  same  as  that  of  analogous  preparations  of  eupatorium.  (See 
Lond.  Med.  Times  and  Gaz.,  1852,  p.  651  ;  and  Journ.  de  Pharin.,  3e  ser.,  xx.  357.)  The 
result  of  a  long  and  close  investigation  into  the  natural  history  of  guaco  by  the  distin- 
guished Guibourt  is,  that  the  Mikania  Guaco,  instead  of  possessing,  as  has  been  asserted, 
a  strong,  penetrating,  and  nauseous  odor,  is  in  fact  inodorous,  and  destitute  of  all  active 
properties  ;  and  that  the  strongl}'  aromatic  plants  which  have  been  employed  under  the 
name  of  guaco  all  belong  to  the  genus  Aristolochia,  especially  .4.  cymbifera  of  Martius, 
growing  in  Brazil,  after  this  A.  maxima  (De  Cand.),  and  in  less  degree  A.  geminiflora 
of  Kunth.   {Jouf-n.  de  Phartn.,  1867,  p.  99.) 

GUANO.  BiTd-manure.  This  is  a  valuable  manure,  consisting  of  the  decomposed 
excrement  of  countless  aquatic  birds,  which  has  accumulated  for  ages  on  certain  barren 
and  uninhabited  islets  of  the  western  coasts  of  South  America,  and  in  other  localities 
throughout  the  world.  The  best  comes  from  Peru,  and  will  be  here  described.  It  is  a 
coarse  dry  powder  of  a  brown  color.  Exposed  to  the  air  it  absorbs  moisture,  and  be- 
comes somewhat  sticky.  Its  smell  is  oflfensive,  and  slightly  ammoniacal.  With  the 
powder  are  intermingled  friable  lumps,  which  exhibit  in  their  inside  whitish  specks, 
and  which,  when  exposed  to  the  air,  fall  to  powder,  exhaling  an  ammoniacal  smell.  It 
is  soluble  in  great  part  in  water,  and  the  solution  formed  contains  chiefly  oxalate  of  am- 
monium. When  exposed  to  heat  it  blackens,  burns  with  a  slight  flame,  exhales  the  smell 
of  ammonia,  and  leaves  a  whitish  ash,  varying  in  amount  from  27  to  35  per  cent.  The 
guanos  of  commerce  vary  very  much  in  composition,  from  the  best  Peruvian  to  the  in- 
ferior sorts,  which  have  scarcely  any  value  as  fertilizers.  A  good  specimen  of  guano, 
analyzed  by  Fownes,  consisted  of  about  two-thirds  oxalate  of  ammonium,  and  one-third 
earthy  and  alkaline  phosphates,  etc.  The  source  of  oxalate  of  ammonium  is  undoubtedly 
the  uric  acid,  originally  in  the  excrement,  and  which  is  often  found  undecomposed  in 
the  guano.  The  value  of  guano  as  a  fertilizer  depends  chiefly  upon  the  proportion  of 
the  organic  ingredients  ;  the  phosphates  being  of  secondary  importance.  M.  E.  Baudri- 
mont  infers,  from  the  analysis  of  seventeen  sampjes  of  Peruvian  guano,  that  the  propor- 
tion of  nitrogen  may  be  obtained  approximately  by  dividing  the  amount  of  the  organic 
matters  bj'  five.  The  samples  varied  greatly  in  value.  {Journ.  de  Pharm.,  Oct.  1857.) 
Crystals  of  carbonate  of  ammonium  have  been  observed  in  guano.  Colombian  guano 
was  found  by  Dr.  C.  Morflt,  of  Baltimore,  to  be  rich  in  phosphoric  acid  and  lime.  (Chem. 
Gaz.,  Dec.  1,  1855.)  linger  obtained  from  Peruvian  guano,  in  1845,  a  peculiar  sub- 
stance, called  guanine,  CjIIjNjO.  (See  Journ.  de  Pharm.,  4e  ser.,  xvii.  828.)  By  the 
action  of  nitrous  acid  upon  guanine  there  is  produced  the  base  xanthine,  CjH^N^O.^,  and 
Emil  Fischer  has  recently  shown  that  theobromine  and  caffeine  are  capable  of  being  pro- 
duced from  xanthine,  and  are,  in  fact,  dimethyl-  and  trimethyl-xanthine  respectively. 
{A.  J.  P.,  1882,  p.  218.) 

In  South  America,  guano  has  been  used  with  benefit,  internally  and  externally,  as  a 
remedy  in  the  diff"erent  forms  of  lepra.  The  late  Prof.  Horner,  of  Philadelphia,  employed 
it  as  a  cataplasm,  mixed  with  an  equal  quantity  of  potters'  clay,  in  a  case  of  chronic 
infiammation  of  the  knee-joint.  In  this  proportion  it  blistered  the  surface;  and  cata- 
plasms were  afterwards  adopted,  containing  one-third  and  one-fourth  of  guano.  {Med. 
Exam.,  1852,  p.  69.)  Prof.  Horner  attributed  the  revulsive  effect  of  guano  to  urate  of 
ammonium;  but  the  best  authorities  state  that  oxalate  of  ammonium  is  the  character- 
istic salt  of  this  substance.  Since  1852,  guano  has  been  a  good  deal  used  in  cutaneous 
diseases,  especially  in  ecthyma,  eczema,  and  tinea  capitis.  It  is  employed  in  the  form 
of  bath,  lotion,  and  ointment.  Eecamier  prescribed  baths  in  these  diseases,  each  bath 
containing  sixteen  ounces  of  guano;  and  the  practice  has  been  imitated  with  success  by 
M.  Desmartis,  and  by  M.  Van  der  Abeele,  of  Belgium.  The  lotion  may  be  made  by 
exhausting  an  ounce  of  guano  with  a  pint  of  boiling  water,  and  filtering  the  solution. 
Tbe  ointment  is  formed  of  various  strengths,  from  one  to  five  parts  of  guano  to  fifteen 
of  lard.  M.  C.  Girardin  prepares  an  extract  of  guano  by  exhausting  it  with  alcohol, 
diluted  with  twice  its  bulk  of  water,  and  evaporating  the  solution  to  dryness.  Of  this 
extract  he  makes  an  ointment,  useful  in  eruptions,  by  mixing  it  with  three  parts  of  lard, 
and  also  a  syrup,  flavored  with  vanilla,  of  which  the  dose  is  a  fluidrachm,  containing  a 
grain  of  the  extract,  to  be  given  in  scrofula.  The  variable  composition  of  guano  must 
always  form  a  serious  objection  to  its  therapeutic  use. 

GYNOGAKDIA  ODORATA.  Chaulmoogra.  This  is  an  East  India  plant,  the  fruit 
of  which  has  been  employed,  with  asserted  benefit,  in  elephantiasis  or  the  leprosy  of  the 
East.  The  fruit  is  a  succulent "indehiscent  pericarp,  which  yields  a  fixed  oil  by  expres- 
sion.    Chaulmoogra  oil,  as  it  occurs  in  commerce,  is  solid  at  17°  C.  (626°  F.),  of  a 
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whitish  color,  sometimes  tinged  with  brown,  and  is  usually  prepared  bv  expressing  the 
kernels  of  the  seed.  It  is  sometimes  prepared  by  boiling  the  crushed  seeds  with  water 
and  separating  the  oil.  It  has  an  acid  reaction  to  litmus-paper,  melts  at  42°  C.  (107-6° 
F.),  and  at  this  temperature  its  sp.  gr.  is  -930.  Alcohol  dissolves  a  considerable  por- 
tion of  it,  whilst  ether,  chloroform,  bisulphide  of  carbon,  and  benzin  dissolve  it  freely. 
John  Moss  (P.  J.  Tr.,  x.  251)  found  in  chaulmoogra  oil,  gynocardic  acid  II -7,  palmitic 
acid  6-3,  hypogoeic  acid  4,  cocinic  acid  2-3  per  cent,  in  combination  with  glyceryl  as 
fats,  whilst  gynocardic  and  palmitic  acids  were  also  found  in  the  free  state ;  the  activity 
of  the  oil  he  believes  to  be  due  to  gynocardic  acid,  and  states  that  the  green  coloration  pro- 
duced by  treating  the  oil  with  sulphuric  acid  (Dymock's  test)  can  also  be  obtained  by  treat- 
ing palm  oil  in  the  same  manner,  yet  purified  gynocardic  acid  gives  the  same  green  color. 
Dr.  John  D.  Hillis  has  used  chaulmoogra  oil  with  success  in  true  leprosy.  He  gives  it 
internally,  in  doses  commencing  with  ten  minims,  emulsionized  with  milk  ;  and  one  part 
of  the  oil  with  fifteen  of  olive  oil,  applied  externally.  {N.  Y.  Med.  Abstract^  1881.)  The 
seeds  are  used  internally,  and  the  oil  applied  to  the  ulcers.  Dr.  Mouat  has  used  it  advan- 
tageously in  leprosy,  ichthyosis,  scrofulous  enlargements,  and  constitutional  syphilis.  He 
gave  the  seeds  in  the  dose  of  six  grains  three  times  a  day.  {Am.  Joiirn.  of  Med.  Sci.,  N.  S., 
XXX.  493  ;  from  Association  Med.  Journ.,  Aug.  17,  1855.)  Mr.  Cottle  uses  the  oil,  com- 
mencing with  doses  of  4  drops  and  increasing  to  a  drachm.  (Brit.  Med.  Jour.,  1879,  i.  968.) 

HAMAMELIS  VIRGINICA.  Witch-hazel.  An  indigenous  shrub,  from  five  to 
fifteen  feet  high,  growing  in  almost  all  sections  of  the  United  States,  usually  on  hills  or 
in  stony  places,  and  often  on  the  banks  of  streams.  It  is  remarkable  for  the  late  appear- 
ance of  its  yellow  flowers,  which  expand  in  September  or  October,  and  continue  till  the 
weather  becomes  very  cold  in  winter.  The  fruit,  which  is  a  nut-like  capsule  not  unlike 
the  hazel-nut,  ripens  in  the  following  autumn,  and  is  often  mingled  on  the  same  plant 
with  the  new  blossoms.  The  bark  has  a  bitter,  astringent,  somewhat  sweetish,  and  pun- 
gent taste.  It  probably  first  attracted  notice  as  a  remedy  of  the  Indians,  who  are  said 
to  have  used  it  as  a  sedative  and  discutient  in  painful  tumors,  and  other  cases  of  exter- 
nal inflammation.  It  is  used  in  the  shape  of  poultice,  or  as  a  wash  in  the  form  of  decoc- 
tion, in  hemorrhoidal  affections  and  ophthalmia.  A  distilled  extract  of  witch-hazel  has 
been  largely  used  as  a  nostrum  in  this  country.  Quite  as  marvellous  results  have  been 
claimed  from  the  use  of  a  similar  extract  made  by  distilling  10  parts  of  the  bark  with  a 
mixture  of  10  parts  of  alcohol  and  90  of  water.  The  leaves  are  said  to  possess  similar 
properties,  and,  in  the  state  of  infusion,  to  be  given  internally  in  bowel  complaints  and 
hemorrhages.  Dr.  James  Fountain,  of  Peekskill,  N.  Y.,  speaks  in  strong  terms  of  the 
efiicacy  of  the  bark  in  hemorrhage  of  the  lungs  and  stomach,  and  also  highly  recom- 
mends, as  one  of  the  best  applications  in  external  piles,  an  ointment  prepared  from  lard 
and  a  decoction  of  equal  parts  of  this  bark,  white-oak  bark,  and  that  of  the  apple-tree. 
He  believes  the  witch-hazel  to  possess  anodyne  properties.  {N.  Y.  Journ.  of  Med.,  x.  208.) 
Dr.  N.  S.  Davis  agrees  with  Dr.  Fountain  in  his  estimate  of  this  remedy,  which  he  has 
employed  usefully  in  incipient  phthisis.  He  gives  it  in  decoction,  made  with  an  ounce 
of  the  bark  to  a  pint  of  water,  of  which  the  dose  is  a  wineglassful  every  three,  six,  or 
eight  hours.  (Transact,  of  Am.  Med.  Assoc,  i.  350.)  Still  another  use  of  the  remedy 
is  for  the  prevention  of  abortion,  for  which  purpose  it  is  recommended  by  Dr.  W.  AV. 
Durham,  who  states  that  he  has  employed  it  very  successfully  in  obviating  the  effects 
of  the  cotton  root  in  bringing  on  miscarriage.  (Med.  and  Surg.  Reporter,  1867,  p.  101 ; 
from  Atlanta  Med.  and  Surg.  Jom-n.)  The  seeds  are  black  and  shining  externally,  white, 
oily,  and  farinaceous  within,  and  edible  like  the  hazelnut. 

HARTSHORX.  Comu.  Lond.,  Ed.  This  ancient  medicine  was  the  horn  of  Cerrus 
Elaphus,  the  stag  or  hart.  This  species  of  deer  inhabits  Europe,  Asia,  and  the  North 
of  Africa.  The  horns  of  our  own  common  deer,  Cervus  Virginianus,  though  employed 
in  the  arts,  were  not  ofiicinal.  Hartshorn  has  been  usually  imported  into  this  country 
from  Germany,  in  the  form  of  shapings.  These  are  without  smell  and  taste,  pliable, 
and  of  an  ivory  yellow  color.  According  to  M.  Merat-Guillot,  they  contain  in  100  parts, 
27  of  gelatin,  575  of  phosphate  of  calcium,  1  of  carbonate  of  calcium,  and  14-5  of 
water  including  the  loss.  Boiling  water  extracts  their  gelatin,  forming  a  transparent, 
colorless  jelly,  which  may  be  rendered  palatable  by  the  addition  of  sugar,  lemon  or  orange 
juice,  and  a  little  wine.  To  prepare  it,  two  pints  of  water  are  boiled  with  four  ounces 
of  the  shavings  to  a  pint,  and  the  residue  strained  while  hot.  The  liquid  gelatinizes 
upon  cooling.  By  destructive  distillation,  the  shavings  yield  an  impure  solution  of 
carbonate  of  ammonium,  which  was  formerly  called  spirit  of  hartshorn;  and  the  same 
name  has  been  applied  to  similar  ammoniacal  solutions  from  other  sources. 

Comu  Usium.  (Lond.)  Burnt  Hartshorn.  The  directions  formerly  given  by  the  Lon- 
don College  for  the  preparation  of  this  substance  were  to  "  burn  pieces  of  Hartshorn  in 
an  open  vessel  until  thej-  are  thoroughly  white;  then  powder  them,  and  prepare  them 
in  the  manner  directed  for  Chalk."  The  horn  must  not  only  be  heated,  but  also  burnt. 
Burnt  hartshorn  consists  of  bone-phosphate  of  calcium,  with  about  1  per  cent,  of  free 
lime,  derived  from  the  carbonate  contained  in  the  horns.  Calcined  bone  is  usually  sold 
in  the  shops  for  burnt  hartshorn.  For  the  chemical  characters  of  bone-phosphate  of 
calcium,  see  Calcii  Phosphas  Fracipitata. 
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The  opinion  formerly  entertained,  that  burnt  hartshorn  was  antacid,  has  been  aban- 
doned since  the  discovery  of  its  chemical  nature.     It  is  a  useless,  barbarous  remedy. 

HEDEllA  HELIX.  Ivy.  This  well-known  evergreen  creeper  is  a  native  of  Europe. 
The  fresh  leaves  have  a  balsamic  odor,  especially  when  rubbed,  and  a  bitterish,  harsh, 
unpleasant  taste.  They  are  used  for  dressing  issues,  and,  in  the  form  of  decoction,  have 
been  recommended  in  sanious  ulcers  and  cutaneous  eruptions,  particularly  tetter  and 
the  itch.  Dried  and  powdered,  they  have  been  employed  in  the  atrophy  of  children, 
and  in  complaints  of  the  lungs,  in  the  dose  of  a  scruple  or  more.  The  bey-ries,  which 
have  an  acidulous,  resinous,  somewhat  pungent  taste,  are  said  to  be  purgative  and  even 
emetic.  MM.  Vandamme  and  Chevallier  discovered  in  ivy  seeds  a  peculiar  alkaline 
principle,  which  they  called  hederine  [hederia).  It  is  very  bitter,  and  appears  to  be  closely 
allied  to  quinine  in  febrifuge  properties.  It  is  obtained  by  treating  the  seeds  with  hy- 
drate of  lime,  dissolving  the  precipitated  alkaloid  in  boiling  alcohol,  and  evaporating 
the  alcoholic  solution.  [A.  J.  P.,  xiii.  172.)  Prof.  Posselt  has  discovered  two  acids  in 
the  seeds,  one  of  which  has  their  taste  in  a  high  degree,  and  was  named  by  him  hederic 
acid,  the  other  he  did  not  obtain  quite  pure.  (See  Chem.  Gaz.,  1849,  p.  93.)  The  seeds 
were  also  found  to  contain  a  variety  of  tannic  acid,  turning  ferric  salts  dark  green,  to 
which  Posselt  gave  the  name  of  hedera-tannic  acid.  [Ann.  Ch.  und  Phar.,  69,  p.  62.) 
Dr.  F.  A.  Hartsen  has  found  in  the  leaves  a  crystalline  glucoside  allied  to  saponin.  (.4. 
J.  P.,  1875,  xlvii.  268.)  Davies  and  Hutchinson  confirmed  the  existence  of  Posselt's 
hederic  acid,  but  with  Kingzett  they  now  believe  that  it  is  not  an  acid  but  a  glucoside. 
{Year-Book  of  Ph.,  1877,  p.  508.)  From  the  trunks  of  old  ivy  plants,  growing  in  the 
south  of  Europe  and  the  north  of  Africa,  a  resinous  substance  exudes  through  incisions 
in  the  bark,  which  has  been  employed  in  medicine  under  the  name  of  ivy  gum.  It  is  in 
pieces  of  various  sizes,  of  a  dark  yellowish  brown  color,  sometimes  inclining  to  orange, 
more  or  less  transparent,  sometimes  of  a  deep  ruby  red  color  internally,  of  a  vitreous 
fracture,  pulverizable,  yielding  a  lively  orange  yellow  powder,  of  a  peculiar  not  dis- 
agreeable odor  when  heated  or  inflamed,  and  of  a  bitterish  resinous  taste.  Its  chief  con- 
stituent is  resin,  though  some  pieces  contain  a  considerable  proportion  of  bassorin,  and 
others  large  quantities  of  ligneous  matter.  It  was  formerly  used  as  a  stimulant  and 
enimenagogue,  but  is  now  scarcely  employed.  Placed  in  the  cavities  of  carious  teeth, 
it  is  said  to  relieve  toothache.  The  wood  of  the  ivy,  which  is  light  and  porous,  is  some- 
times used  for  making  issue-peas. 

HELENIUM  AUTUMNALE.  False  Smiflower.  Sneezewort.  An  indigenous  peren- 
nial, bitter,  somewhat  acrid  herb.  The  leaves  and  flowers  snuffed  up  in  the  state  of 
powder  produce  violent  sneezing,  and  have  been  used  as  an  errhine.  F.  J.  Koch  [A.  J. 
P.,  1874,  p.  221)  found  in  the  plant  a  bitter  principle  believed  to  be  a  glucoside,  malic 
acid,  traces  of  tannic  acid,  albumen,  volatile  oil,  etc. 

HELENIUM  TJ]NUIFOLIUM.  A  common  roadside  weed  in  Mississippi  and 
Louisiana,  which  is  stated  by  Dr.  Galloway  to  be  very  poisonous,  producing  in  animals 
muscular  twitchings,  passing  into  violent  convulsions,  terminating  in  death.  In  four 
negroes  it  produced  spasms,  with  more  or  less  delirium  and  loss  of  consciousness.  (.4.  /. 
P.,  1872,  p.  309.) 

HELIANTHEMUM.  Frostwort.  The  herb  of  the  Helianthemum  Canadense,  belong- 
ing to  the  natural  order  of  Cistaceae,  was  formerly  included  in  the  U.  S.  secondary  list. 
The  f7-ostwo7-t,  frost-weed,  or  rock  rose,  as  this  plant  is  variously  called,  is  an  herbaceous 

{)erennial,  from  six  to  eighteen  inches  high,  with  a  slender,  rigid,  pubescent  stem,  ob- 
ong,  somewhat  lanceolate  leaves  about  an  inch  in  length,  and  large  yellow  flowers,  the 
calyx  and  peduncles  of  which,  as  well  as  the  branches,  are  covered  with  a  Avhite  down. 
The  flowers  which  first  appear  are  terminal,  few  or  solitary,  large,  on  short  peduncles, 
with  erosely  emarginate  petals  about  twice  as  long  as  the  calyx.  Later  in  the  season, 
or  on  ditferent  plants,  other  flowers  appear,  very  sftall,  axillary,  solitary  or  somewhat 
clustered,  nearly  sessile,  sometimes  destitute  of  petals,  and  usually  wanting  the  two 
outer  sepals  of  the  calyx.  The  fruit  is  a  capsule,  smooth  and  shining,  with  brown, 
scabrous,  punctate  seeds.  Frostwort  grows  in  all  parts  of  the  United  States,  preferring 
dry  sandy  soils,  and  flowering  in  June  in  the  Middle  States.  The  herb  of  H.  coryynbosum 
has  been  examined  by  Fred.  J.  Kruell,  who  found  in  it  tannin  in  large  proportion, 
resin,  glucose,  gum,  extractive,  chlorophyll,  and  inorganic  salts.  He  presumes  that  its 
virtues  reside  in  the  tannin  and  extractive.    {A.  J.  P.^1874,  p.  358.) 

Medical  Properties  and  Uses.  The  herb  has  an  astringent,  slightly  aromatic,  and  bit- 
terish taste  ;  and  appears  to  possess  tonic  and  astringent  properties,  and  some  years  since 
was  employed  as  a  remedy  in  scrofulous  diseases.  (See  U.  S.  D.,  14th  ed.)  In  a  pam- 
phlet upon  the  frost-weed  by  Dr.  D.  A.  Tyler,  published  at  New  Haven,  1846,  it  is 
stated  that  H,  corymbosum  possesses  similar  properties,  and  is  indiscriminately  em- 
ployed with  H.  Canadense.  He  found  both  useful  in  scrofula,  diarrhoea,  and  secondary 
syphilis,  and  locally  as  a  gargle  in  scarlatina,  and  a  wash  in  prurigo.  The  plant  has 
been  used  in  the  forms  of  povVder,  decoction,  fluid  extract,  tincture,  and  syrup  ;  and 
may  be  given  freely  with  impunity.     Dr.  Tyler,  however,  has  known  the  strong  decoc- 
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tion  and  the  extract  to  produce  vomiting.     He  considers  two  grains  of  the  latter  as  a  full 
dose  for  an  adult. 

HELIAXTHUS  ANNUUS.  Cbmmon  Sunflower.  This  very  large  composite  is  cul- 
tivated in  this  country,  Europe,  and  especially  in  China,  chiefly  for  the  sake  of  the  fixed 
oil  yielded  by  the  seed.  This,  when  pure,  is  nearly  free  from  flavor,  and  is  said  to  make 
an  excellent  salad  dressing,  and  to  be  one  of  the  best  burning  oils  known.  The  increase 
in  cultivation  is  stated  to  be  nearly  a  thousand- fold,  275  pounds  of  oil  being  a  fair  yield 
per  acre.  For  particulars  as  to  cultivation,  see  A.  J.  P.,  1875,  p.  460  ;  also  N.  i?.,  1876,  p. 
16-5.  The  stalk,  when  treated  as  is  flax,  yields  a  long,  fine  fibre,  which  is  said  to  be  used 
in  China  for  the  adulteration  of  silk.  The  sunflower  also  enjoys  the  reputation  of  pro- 
tecting against  marsh  miasmata.  It  is  related  that  a  malarial  locality  in  Belgium  on 
the  Scheldt  has  by  its  planting  been  rendered  healthy.  {X.  Y.  Med.  Rec,  1868,  p.  353.) 
M.  Chardon  has  obtained  a  small  quantity  of  a  peculiar  oleoresin  from  sunflowers  grown 
in  Algeria.  {P.  J.  Tr.,  1873,  p.  323.)  The  Pah  Ute  Indians  are  said  to  use  very  freely 
as  food  the  seeds  of  two  indigenous  sunflowers,  H.  petiolaris  and  H.  lentieularis.  {Proc. 
A.  P.  A.,  xxvii.  178.) 

HELLEBORUS.  Black  Hellebore.  {Ellibore  noire,  ¥r. ;  Schwarze  Niessvnirzel,  G.  ] 
Elleboro  nero,  It.;  Uelebor  negro,  Sp.)  Until  the  recent  revision,  the  U.S.  Pharma- 
copoeia has  always  recognized  the  black  hellebore,  a  plant  belonging  to  the  Eanunculaceae. 

Helleborua  niger,  Willd.  The  root  or  rhizome  of  the  black  hellebore  is  perennial, 
knotted,  blackish  on  the  outside,  white  within,  and  sends  off  numerous  long,  simple, 
depending  fibres,  which  are  brownish  yellow  when  fresh,  but  become  dark  brown  upon 
drying.  The  leaves  are  pedate,  of  a  deep  green  color,  and  stand  on  long  footstalks  which 
spring  immediately  from  the  root.  Each  leaf  is  composed  of  five  or  more  leaflets,  one 
terminal,  and  two,  three,  or  four  on  each  side,  supported  on  a  single  partial  petiole.  The 
leaflets  are  ovate-lanceolate,  smooth,  shining,  coriaceous,  and  serrated  above.  The  flower- 
stem,  which  also  rises  from  the  root,  is  six  or  eight  inches  high,  round,  tapering,  and 
reddish  towards  the  base,  and  bears  one  or  two  large,  pendent,  rose-like  flowers,  accom- 
panied with  floral  leaves,  which  supply  the  place  of  the  calyx.  The  petals,  five  in  num- 
ber, are  large,  roundish,  concave,  spreading,  and  of  a  white  or  pale  rose-color,  with 
occasionally  a  greenish  tinge.  There  are  two  varieties  of  the  plant — ktimilifolius  and 
altifolius — in  the  former  of  which  the  leaves  are  shorter  than  the  fiower-stem,  in  the 
latter  longer.  It  is  a  native  of  the  mountainous  regions  of  southern  and  temperate 
Europe,  and  is  found  in  Greece,  Austria,  Italy,  Switzerland,  France,  and  Spain.  It  is 
cultivated  in  gardens  for  the  beauty  of  its  flowers,  which  expand  in  the  middle  of  win- 
ter, and  have  thus  given  it  the  name  of  Christmas  rose. 

Till  the  publication  of  Tournefort's  travels  in  the  Levant,  this  plant  was  regarded  as 
identical  with  the  hellebore  of  the  ancient  Greeks  and  Romans.  But  in  the  island  of 
Anticyra,  and  various  parts  of  continental  Greece,  in  which  it  appears  from  the  testi- 
mony of  ancient  writers  that  the  hellebore  abounded,  this  traveller  discovered  a  species 
entirely  distinct  from  those  before  described,  and  particularly  from  H.  niger.  He  called  it 
H.  orientalis,  and  reasonably  inferred  that  it  was  the  true  hellebore  of  the  ancients ;  and 
botanists  at  present  generally  coincide  in  this  opinion.  But,  as  H.  niger  is  also  found  in 
some  parts  of  Greece,  it  is  not  impossible  that  the  two  plants  were  indiscriminately  used. 
It  is,  indeed,  highly  probable  that  they  possess  similar  properties ;  and  a  third,  H.  viridis, 
which  grows  in  the  west  of  Europe,  is  said  to  be  frequently  substituted  for  H.  niger, 
which  it  closely  resembles,  if  it  does  not  equal  in  medicinal  power.  The  roots  of  various 
other  plants,  not  belonging  to  the  same  genus,  are  said  to  be  frequently  substituted  for 
the  black  hellebore.  They  may  usually  be  readily  distinguished  by  attending  to  the 
characters  of  the  genuine  root.* 

The  medicine  of  which  we  are  treating  is  sometimes  called  melampodium,  in  honor 
of  ilelampus,  an  ancient  shepherd  or  physician,  who  is  said  to  have  cured  the  daughters 
of  King  Praetus  by  giving  them  the  milk  of  goats  which  had  been  fed  on  hellebore. 

Though  the  whole  root  is  kept  in  the  shops,  the  fibres  are  the  portion  usually  recom- 
mended. The}'  are  about  as  thick  as  a  straw,  when  not  broken  from  four  inches  to  a 
foot  in  length,  smooth,  brittle,  externally  black  or  deep  brown,  internally  white  or  yel- 
lowish white,  with  little  smell,  and  a  bitterish,  nauseous,  acrid  taste.  In  their  recent 
state  they  are  extremely  acrimonious,  producing  on  the  tongue  a  burning  and  benumb- 
ing impression,  like  that  which  results  from  taking  hot  liquids  into  the  mouth.  This 
acrimony  is  diminished  by  drying,  and  still  further  impaired  by  age.     ilM.  Feneulle 

*  A  root  said  to  be  not  uofrequently  substituted  for  or  mixed  with  the  genuine,  and  often  to  be  met  with  in  the 
8bope  of  this  country,  is  thought  to  be  Ihat  of  the  Actita  tpicota  of  Europe.  This  has  been  parlicnlarly  described 
by  Dr.  Carson  {^A.J.  P.,  xx.  163).  The  points  of  difference  upon  which  that  writer  especially  indsts  are  the  diffuse, 
jointed,  stem-like  churacter  of  the  caudex  of  the  false  root,  the  straggling,  separated,  and  horizontal  arrange- 
ment of  the  fibres,  and  their  dense,  woody  structure,  and  reddish  brown  color,  contrasted  with  the  thickness, 
double-headed  form,  and  sponginess  of  the  genuine  caodex,  the  close-set,  perpendicular  position  of  its  fil>res,  and 
their  wrinkled  appeirance,  soft  texture,  and  grayi:>b  brown  color.  The  transverse  section  of  the  fibre  of  the 
Actaja  presents  the  appearance  of  a  cro-s,  which  is  not  obvious  in  that  of  the  black  hellelx)re,  though  the  central 
point  of  this,  if  closely  examined,  will  be  found  to  present  a  somewhat  stellate  appearance.  In  the  P.  J.  Tr.  for 
Aug.  ISCl  (p.  1I'2|.  Prof.  Bentley  states  that  solution  of  perchloride  of  iron  produces  little  change  of  color  aud 
little  or  no  precipitation  with  an  infusion  of  black  helleliore,  while  with  a  similar  infusion  of  the  Actsea  root  it 
caosea  a  deep-blue  or  black  color  aud  a  copious  precipitate. 
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and  Capron  obtained  from  black  hellebore  a  volatile  oil,  an  acrid  fixed  oil,  a  resinous 
substance,  wax,  a  volatile  acid,  bitter  extractive,  gum,  albumen,  gallate  of  potassium, 
acid  gallate  of  calcium,  a  salt  of  ammonia,  and  woody  fibre.  Mr.  William  Basticl<  dis- 
covered a  peculiar  crystalline  principle,  which  he  proposed  to  call  helleborin.  It  is  in 
white,  translucent  crystals,  of  a  bitter  taste  with  a  tingling  effect  on  the  tongue,  not  vol- 
atilizable,  slightly  soluble  in  water,  more  so  in  ether  and  alcohol,  and  more  readily  in 
these  liquids  hot  than  cold.  {P.  J.  Tr.,  xii.  274.)  Water  and  alcohol  extract  the  virtues 
of  the  root,  which  are  impaired  by  long  boiling. 

Some  interesting  results,  chemical  and  physiological,  in  relation  to  both  the  black 
and  green  hellebore,  which  in  these  respects  may  be  considered  as  one,  have  been  ob- 
tained by  Marme  and  Husemann.  A  solution  of  an  extract  of  the  root,  having  been 
purified  by  precipitation  with  solution  of  subacetate  of  lead,  and  then  freed  from  lead 
by  sulphuretted  hydrogen,  yielded  with  phospho-molybdic  acid  a  precipitate,  which 
was  found  to  have  poisonous  properties.  They  gave  to  this  principle  the  name  of  helle- 
bo7-ein,  and  found  for  it  the  formula  C^UJJ^y  They  ascertained  that  it  was  a  glucoside, 
separable  by  boiling  with  acid  into  glucose  and  a  peculiar  principle  which  they  propose 
to  call  hellehoretln,  C^H^oOj,  a  compound  of  a  fine  violet  color.  The  helleborein  of  these 
chemists  exists  both  in  the  root  and  leaves.  It  has  a  taste  at  once  sweet  and  bitter,  is 
soluble  in  water  and  weak  alcohol,  and  much  less  so  in  ether  and  absolute  alcohol,  and 
is  crystallizable  in  rhomboidal  prisms.  It  is  precipitable  by  tannic  acid  and  mercu- 
rous  acetate.  [Journ.  de  Pharm.  et  de  Chim.^  4e  ser.,  ii.  258.)  Husemann  and  Marme 
{An7i.  Ch.  und  Phar.,  135,  p.  61)  also  examined  more  thoroughly  the  helleborin  of  Bas- 
tick.  They  ascribe  to  it  the  formula  CjgH^jOg,  and  find  that  when  boiled  with  dilute 
sulphuric  acid,  or  better,  zinc  chloride,  it  is  converted  into  sugar  and  helleboresin, 
CjoHjgO^.  They  obtain  this  glucoside  by  treating  with  hot  water  the  green  fatty  matter 
which  is  dissolved  out  of  the  root  by  boiling  alcohol.  Though  both  the  principles  re- 
ferred to  by  the  German  chemists  mentioned  are  poisonous,  the  products  of  their  decom- 
position are  said  to  be  harmless.  Neither  of  them  is  volatile.  Helleborein  is  strongly 
irritant  to  the  mucous  membranes,  causing,  when  applied  to  the  conjunctiva,  redness, 
swelling,  and  increased  secretion  with  indirect  enlargement  of  the  pupil,  and  to  tfio 
nasal  membrane,  sneezing,  though  in  less  degree  than  veratria.  The  salivary  secretion 
appears  to  be  stimulated  not  only  by  its  application  to  the  mouth,  biit  also  through  the 
system.  Small  doses  produce  little  effect  on  the  stomach  ;  but,  repeated  and  accumu- 
lated, they  cause  anorexia,  nausea  even  to  vomiting,  pain,  increased  secretion,  and  inflam- 
mation both  of  the  stomach  and  bowels.  The  kidneys  and  generative  organs  in  women 
are  also  stimulated.  In  very  small  doses,  it  lessens  the  frequency  of  the  pulse  ;  but  in 
large  doses,  it  accelerates  the  circulation,  often  even  fatally.  Gradual  paralysis  and 
convulsions  are  among  its  poisonous  effects.  The  helleborin  of  Marme  and  Husemann 
is  a  more  active  poison,  though  less  irritant  to  the  mucous  membrane.  It  acts  on  the 
tongue  like  aconite.  Its  influence  appears  to  be  directed  especially  to  the  nervous  sys- 
tem. In  the  lower  animals  it  causes  quickened  breathing,  restlessness,  tension  and  trem- 
bling of  the  muscles,  uncertainty  of  movement ;  then  retardation  of  the  breathing  and 
pulse,  irritability  of  the  peripheral  nerves,  dilatation  of  the  pupil,  loss  of  hearing,  and 
finally  almost  complete  anaesthesia,  with  cerebral  and  spinal  congestion,  even  to  apoplexy. 

Medical  Properties  and  Uses.  Black  hellebore  is  a  drastic  hydragogue  cathartic,  pos- 
sessed of  emmenagogue  powers,  which  bj'  some  are  ascribed  to  a  specific  tendency  to  the 
uterus,  by  others  are  supposed  to  depend  solely  on  the  purgative  property.  In  over- 
doses it  produces  inflammation  of  the  gastric  and  intestinal  mucous  membrane,  with 
violent  vomiting,  hypercatharsis,  vertigo,  cramp,  and  convulsions,  which  sometimes 
end  in  death.  The  fresh  root  applied  to  the  skin  produces  inflammation  and  even  vesi- 
cation. The  medicine  was  very  highly  esteemed  by  the  ancients,  who  employed  it  in 
mania,  melancholy,  amenorrhcea,  dropsy,  epilepsy,  various  cutaneous  affections,  and 
verminose  diseases.  By  the  earlier  modern  physicians  it  was  also  much  used.  Bacher's 
pills,  celebrated  for  the  cure  of  dropsy,  consisted  chiefly  of  black  hellebore.  It  is  at 
present  little  employed.  It  may  be  given  in  substance,  extract,  decoction,  or  tincture. 
The  dose  of  the  powdered  root  is  from  ten  to  twenty  grains  as  a  drastic  purge,  two  or 
three  grains  as  an  alterative.  The  decoction  is  prepared  by  boiling  two  drachms  in  a 
pint  of  water,  of  which  a  fluidounce  may  be  given  every  four  hours  till  it  operates. 

HELLEBORUS  FCETIDUS.  Bear's  Foot.  This  is  a  perennial  European  plant, 
growing  in  shady  places,  and  flowering  in  March  and  April.  It  derived  its  specific  name 
from  its  offensive  odor.  The  leaves,  which  are  the  part  used,  have  a  bitterish,  pungent, 
and  acrid  taste,  and  when  chewed  excoriate  the  mouth.  The  footstalks  are  still  more 
acrid.  Marme  and  Husemann  have  discovered  the  same  active  principles  in  this  as  in 
the  other  species  of  Hellebore.  (See  Helleborus.)  This  species  of  hellebore  is  said  by 
AUioni  to  be  the  most  acrid  and  energetic  of  the  plants  belonging  to  the  genus.  It 
is  powerfully  emetic  and  cathartic,  and  in  very  large  doses  produces  dangerous  effects. 
It  has  long  been  used  in  Great  Britain  as  a  domestic  remedy  for  worms,  and  was  brought 
to  the  notice  of  the  profession  by  Dr.  Bissett,  who  found  h  an  eflSeacious  anthelmintic, 
and  prescribed  it  also  in  asthma,  hysteria,  and  hypochondriasis.  M.  Decerfs  has  known 
it  to  cause  the  expulsion  of  taenia.     It  is  given  in  powder  or  decoction.     The  dose  for  a 
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child  from  two  to  six  years  old  is  from  five  grains  to  a  scruple  of  the  dried  leaves,  or  a 
fluidounce  of  the  decoction,  made  by  boiling  a  drachm  of  the  dried  leaves  in  half  a  pint 
of  water.  This  quantity  should  be  repeated,  morning  and  night,  for  two  or  three  days 
in  succession.     A  syrup  made  from  the  juice  of  the  green  leaves  is  used  in  England. 

HELONIAS  DIOICA.  False  Unicom  Plant.  Starwort.  This  is  a  small  perennial 
herbaceous  plant,  growing  in  most  parts  of  the  United  States,  in  shady  and  hilly  situa- 
tions. Pursh  says  that  the  bulbous  root  is  used  in  colic.  Dr.  Braman  has  found  it 
peculiarly  efficacious,  in  doses  of  a  drachm  and  a  half  three  times  a  day,  in  atony  of  the 
generative  organs,  and  has  obtained  great  advantages  from  it  in  leucorrhoea.  (Boat.  Med. 
and  Surg.  Joui-n.,  xl.  416.) 

HEPATICA.  Lirei-icort.  Under  this  name  was  formerly  included  in  the  secondary 
list  of  the  U.  S.  Pharmacopoeia  the  leaves  of  H.  triloba,  Chaix.  There  are  now  two 
generally  acknowledged  species  of  the  Ranunculaccous  genus  Hepatica  growing  in  this 
country.  Both  have  a  perennial  fibrous  root,  with  three-lobed  leaves,  cordate  at  their 
base,  coriaceous,  nearly  smooth,  glaucous,  and  purplish  beneath,  and  supported  upon 
hairy  footstalks  from  four  to  eight  inches  long,  which  spring  directly  from  the  root. 
The  scapes  or  flower-stems  are  several  in  number,  of  the  same  length  with  the  petioles, 
round,  hairy,  and  terminating  in  a  single  white,  bluish,  or  purplish  flower.  The  calyx 
is  at  a  little  distance  below  the  corolla,  and  is  considered  by  some  an  involucre,  while 
the  corolla  takes  the  name  of  the  calyx.  In  H.  acutiloba  the  leaves  are  cordate,  with 
from  three  to  five  entire,  acute  lobes;  and  the  leaflets  of  the  calyx  are  acute.  In  H. 
triloba  the  leaves  are  cordate-reniform,  with  three  entire,  roundish,  obtuse- lobes ;  and 
the  leaflets  of  the  calyx  are  obtuse.  Both  are  indigenous,  growing  in  woods  upon  the 
sides  of  hills  and  mountains;  the  former,  according  to  Eaton,  preferring  the  northern, 
the  latter  the  southern  exposure.  The  leaves  resist  the  cold  of  the  winter,  and  the 
flowers  make  their  appearance  early  in  spring.  The  whole  plant  is  used.  It  is  without 
smell,  and  has  a  mucilaginous,  somewhat  astringent,  slightly  bitterish  taste.  Water  ex- 
tracts ail  its  active  properties.  Liverwort  is  a  very  mild,  demulcent  tonic  and  astrin- 
gent, supposed  by  some  to  possess  diuretic  and  deobstruent  virtues.  It  was  formerly 
used  in  Europe  in  various  complaints,  especially  chronic  hepatic  affections,  but  has  fallen 
into  entire  neglect.  In  this  country  some  years  since,  it  acquired  considerable  popular 
reputation,  which,  however,  it  has  not  maintained,  as  a  remedy  in  hjemoptysis  and 
chronic  coughs.  It  may  be  used  in  infusion,  and  taken  ad  libitum.  The  term  liverwort 
properly  belongs  to  the  cryptogamous  genus  Marchantia. 

HEPvACLEUM  LANATUM.  (3Iichaux.  Flor.  Boreal.  Am.  i.  166.)  Masterwori. 
This  is  one  of  our  largest  indigenous  unbelliferous  plants.  The  root  is  perennial,  send- 
ing up  annually  a  hollow  pubescent  stem,  from  three  to  five  feet  high,  and  often  more 
than  an  inch  thick.  The  leaves  are  ternate,  downy  beneath,  and  supported  on  downy 
footstalks ;  the  leaflets  petiolate,  roundish-cordate,  and  lobed.  The  flowers  are  white, 
in  large  umbels,  and  followed  by  orbicular  seeds.  Like  the  European  species,  this  ia 
sometimes  called  coic  parsnep.  It  grows  in  meadows  and  along  fences  and  hedges,  from 
Canada  to  Pennsylvania,  and  flowers  in  June.  The  root,  which  is  the  part  used,  bears 
some  resemblance  to  that  of  common  parsley.  It  has  a  strong  disagreeable  odor,  and  a 
very  acrid  taste.  Both  the  leaves  and  root  excite  redness  and  inflammation  when  ap- 
plied to  the  skin.  Dr.  Bigelow  considers  the  plant  poisonous,  and  advises  caution  in  its 
use,  especially  when  it  is  gathered  from  a  damp  situation.  Masterwort  appears  to  be 
somewhat  stimulant  and  carminative,  and  was  used  successfully  by  Dr.  Orne,  of  Salem, 
Massachusetts,  in  cases  of  epilepsy,  attended  with  flatulence  and  gastric  disorder.  He 
directed  two  or  three  drachms  of  the  pulverized  root  to  be  taken  daily,  for  a  long  time, 
and  a  strong  infusion  of  the  leaves  to  be  drunk  at  bedtime. 

HERMODACTYLS.  Hermodactyli.  Under  this  name  are  sold  in  the  shops  of  Europe 
the  roots  or  bulbs  of  an  uncertain  plant,  growing  in  the  countries  about  the  eastern  ex- 
tremity of  the  Mediterranean.  By  some  botanists  the  plant  is  thought  to  be  a  Colchi- 
cum;  and  C.  rarieqatum,  a  native  of  the  south  of  Europe  and  the  Levant,  is  particularly 
indicated  by  Fee,  Geiger,  and  others  ;  while  by  authors  no  less  eminent,  the  roots  are 
confidently  referred  to  Iris  tuberosa.  They  certainly  bear  a  considerable  resemblance 
to  the  bulb  of  Colchicum  autuninale,  being  heart-shaped,  channelled  on  one  side,  con- 
vex on  the  other,  and  from  half  an  inch  to  an  inch  in  length,  by  nearly  as  much  in 
breadth.  As  found  in  the  shops,  they  are  destitute  of  the  outer  coat,  of  a  dirty  yellow- 
isli  or  brownish  color  externally,  white  and  amylaceous  within,  inodorous  and  nearly 
tasteless,  though  sometimes  slightly  acrid.  They  are  often  worm-eaten.  Their  chief 
constituent  is  starch,  and  they  contain  no  veratrine  or  colchicine.  From  this  latter  cir- 
cumstance, and  from  their  insipidity,  it  has  been  inferred  that  they  are  probably  not 
derived  from  a  species  of  Colchicum  ;  but  Geiger  observes  that  they  may  have  lost  their 
acrimony  by  age.  They  are  in  fact  almost  without  action  upon  the  system,  and  are  now 
seldom  used ;  never,  we  believe,  in  tfiis  country.  It  is  doubted  whether  they  are  the 
hermodactyli  of  the  ancients,  which  were  certainly  a  powerful  medicine,  operating  very 
much  in  the  same  manner  as  our  colchicum,  and  like  it  proving  useful  in  gout  and 
rheumatism.     Pereira  describes  a  bitter  variety  of  hermodactyls,  which  was  brought 
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from  India  by  Dr.  Royle.  The  bulbs  are  smaller  and  darker  than  the  others,  and  have 
externally  a  striped  or  reticulated  appearance.  From  their  bitter  taste  they  are  proba- 
bly more  active. 

HERNIARIA  GLABRA.  M.  Goblez  has  obtained  from  this  plant  a  crystalline 
principle,  which  he  calls  herniarine.    {Journ.  de  Pharm.,  4e  ser.,  xx.  270.) 

HELTCHERA.  Heuchera  AmcTicana.  H.  co7'tusa,'Si\cha.ux.  if.  viscirfrt,  Pursh,  p.  187. 
The  alum-root  or  American  sanicle  is  a  perennial,  herbaceous  plant,  belonging  to  the 
Saxifragacese.  The  leaves  are  all  radical,  petiolate,  cordate,  with  rounded  lobes,  fur- 
nished with  obtuse  mucronate  teeth.  There  is  no  proper  stem  ;  but  numerous  scapes  or 
flower-stems  are  sent  up  by  the  same  root,  from  one  to  three  feet  in  height,  very  hairy 
in  their  upper  part,  and  terminating  in  long,  loose,  pyramidal,  dichotomous  panicles. 
The  calyx  is  small,  with  obtuse  segments  ;  the  petals  lanceolate,  rose-colored,  and  of  the 
same  length  as  the  calyx;  the  filaments  much  longer,  yellowish,  and  surmounted  by 
small,  red,  globose  anthers.  The  whole  plant  is  covered  with  a  viscid  pubescence.  It 
is  found  in  shady,  rocky  situations,  from  New  England  to  Carolina,  and  flowers  in  June 
and  July.  The  root,  which  was  formerly  oflicinal,  is  horizontal,  somewhat  compressed, 
knotty,  irregular,  yellowish,  and  of  a  strongly  styptic  taste.  Alum-root  is  powerfully 
astringent,  and  may  be  employed  in  similar  cases  with  other  medicines  belonging  to  the 
same  class.  It  has  hitherto,  however,  been  little  used.  Mr.  Frederick  Stearns  {Proe. 
A.  P.  A.,  1858,  p.  263)  speaks  of  two  other  indigenous  species,  if.  cauleacens  and  if. 
pubescens,  as  having  similar  properties. 

HIBISCUS  ABELMOSCHLTS.  Abelmoschus  moschntus.  Wight  and  Arnott.  An 
evergreen  shrub,  growing  in  Egypt,  and  in  the  East  and  AVest  Indies,  and  yielding  the 
seeds  known  under  the  names  of  semen  Abehnoschl,  alcece  .^Egyptincce,  and  grana  mos- 
chata.  These  are  of  about  the  same  size  as  flaxseed,  kidney-shaped,  striated,  of  a  gray- 
ish brown  color,  of  an  odor  like  that  of  musk,  and  of  a  warm  somewhat  spicy  taste. 
They  were  formerly  considered  stimulant  and  antispasmodic,  but  are  now  used  only  in 
perfumery.  The  Arabs  flavor  their  cofl'ee  with  them.  They  are  said  to  be  employed 
in  the  adulteration  of  musk.  Another  species,  Hibiscus  esculentus,  or  Abelmoschus  escii- 
lentus,  of  Wight  and  Arnott,  is  cultivated  under  the  name  of  okrn,  bendee,  or  gombo 
in  various  parts  of  the  world,  for  the  sake  of  its  fruit,  which  abounds  in  mucilage,  to 
which  the  name oi gombineha?,  been  given,  and  is  used  for  thickening  soup.  The  leaves 
are  sometimes  employed  for  preparing  emollient  poultices.  The  roots,  which  are  a  foot 
or  two  long,  are  said  also  to  abound  in  mucilage,  of  which  they  j'ield  twice  as  much  as 
the  althrea  root  from  the  same  weight,  free  from  any  unpleasant  odor.  Their  powder  'u 
perfectly  white,  and  superior  also  to  that  of  the  marshmallovv.  The  plant  is  largely 
cultivated  near  Constantinople,  where  it  is  much  used  as  a  demulcent.  {A.  J.  P.,  18G0, 
p.  224.)     The  bark  is  also  used  in  making  paper  and  cordage. 

HIERACIUM  VENOSUM.  Rattlesnake  Weed.  [Oraifs  Manual,  p.  237.)  The  rat- 
tlesnake weed  has  a  smooth  slender  flower-stem,  one  or  two  feet  high,  either  naked  or 
furnished  with  but  a  single  leaf,  and  dividing  at  top  into  a  loose  spreading  corymb  of 
yellow  flowers.  The  plant  is  common,  growing  in  dry  places  and  open  woods,  in  most 
of  the  eastern  and  northern  parts  of  the  United  States.  The  leaves  and  root  are  thought 
to  possess  medical  virtues,  and,  being  deemed  astringent,  have  been  used  in  hemorrhagic 
diseases.  The  juice  is  supposed  by  some  to  have  the  power  of  removing  warts.  The 
medicine  may  be  given  in  infusion,  made  in  the  proportion  of  two  ounces  to  the  pint,  of 
which  the  dose  is  a  wineglassful. 

HOG-GUM.  GUM-HOGG.  Under  the  name  of  Gum-Hogg  a  peculiar  gum  is  much 
used  in  marbling  paper.  A  full  discussion  of  it  may  be  found  in  the  14th  edition  U.  S. 
Dispensatory,  but,  as  it  appears  to  be  only  a  variety  of  Bassora  gum,  we  omit  any  further 
account  of  it  here. 

HURA  BRASILIENSIS.  Assacou.  Hura  5rast7iewsis  of  Martins,  is  a  Brazilian  tree 
belonging  to  the  family  of  Euphorbiacese,  and  known  to  the  natives  of  the  country  it 
inhabits  by  the  name  of  assacou.  Another  species  of  the  same  genus,  H.  crepitans,  grow- 
ing in  the  West  Indies,  and  characterized  by  the  tendency  of  its  fruit  to  break  when  ripe 
with  violence  into  several  pieces,  and  thus  scatter  the  seeds,  has  long  been  known  as  an 
acrid  emeto-cathartic,  capable  in  large  doses  of  acting  as  a  violent  poison.  The  fresh 
juice,  the  seeds,  and  a  decoction  of  the  bark,  all  have  these  properties,  which,  in  fact, 
belong  in  a  greater  or  less  degree  to  most  of  the  Euphorbiacese  ;  and,  as  in  other  members 
of  the  same  family,  an  oil  expressed  from  the  seeds  is  actively  purgative.  It  is  highly 
probable  that  the  Hura  Brasiliensis  is  similar  in  all  these  respects  to  its  congener.  Mar- 
tins states  that  the  juice  is  anthelmintic,  and  employed  to  intoxicate  fish.  But  attention 
has  recently  been  especially  attracted  to  the  plant,  in  consequence  of  reports  favorable  to 
its  eflicacy  in  that  terrible  scourge  of  Brazil,  the  elephantiasis  or  leprosy  of  the  country. 
These  reports  were  received  by  the  Academy  of  Medicine,  of  Paris,  from  the  French 
Consul  in  one  of  the  towns  of,Para,  of  which  province  the  natives  are  said  to  regard  the 
remedy  as  a  specific  in  the  complaint  referred  to.  Experiments  have  been  made  by  the 
Brazilian  physicians,  and  it  is  said  with  favorable  results,  though  complete  cures  have 
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not  been  obtained.  The  fact  is  that  various  acrid  emeto-cathartic  medicines,  capable 
also  of  producing  diaphoresis,  have  been  more  or  less  useful  in  elephantiasis,  as  the  Calo- 
tropis  ffigantea,  and  one  or  more  species  of  lonidium  ;  and  it  is  probable  that  the  assacou 
acts  in  a  similar  manner,  and  with  similar  results.  The  milkj- juice  of  the  plant,  and 
an  infusion  or  decoction  of  the  bark,  are  used.  The  juice  is  extremely  acrid,  producing 
on  the  skin,  when  applied  to  it,  an  erysipelatous  redness  and  a  pustular  eruption;  and 
the  natives  are  said  to  employ  it  in  the  preparation  of  a  poison.  A  grain  of  the  juice 
made  into  a  pill,  or  a  scruple  of  the  bark  infused  in  a  pint  of  water,  is  given  every  day, 
and  gradually  increased  as  the  stomach  and  bowels  will  bear  it.  Every  week  an  emetic 
preparation  is  administered,  made  by  boiling  half  an  ounce  of  the  hark  in  a  pint  of 
water  to  half  a  pint,  to  which  twelve  drops  of  the  juice  are  added.  Every  second  or 
third  day  the  patient  takes  a  bath  consisting  of  a  saturated  infusion  of  the  bark.  (Joum. 
de Phann.,  xiv.  424.) 

HYDRANGEA  ARBORESCENS.  Common  Hydrangea.  Seven  Barks.  The  root 
of  our  indigenous  Hydrangea,  which  is  the  part  used,  consists  of  a  caudex,  from  which 
proceed  numerous  radicles,  from  the  thickness  of  a  quill  to  that  of  a  finger  or  more. 
For  use  it  should  be  cut  into  transverse  pieces  when  fresh,  and  then  dried.  The  taste  is 
aromatic,  pungent,  and  not  unpleasant.  The  root  was  analyzed  by  Mr.  Laidley,  of 
Richmond,  Ya.,  who  found  in  it  gum,  albumen,  starch,  resin,  and  various  salts,  among 
which  was  a  ferrous  salt.  (A.  J.  P.,  xxiv.  20.)  Attention  was  first  called  to  it  as  a 
remedy  in  the  New  Jersey  Medical  Reporter  for  Oct.  1850  (p.  44),  by  Dr.  S.  "\V.  Butler, 
whose  father.  Dr.  E.  Butler,  long  residing  as  a  missionary  among  the  Cherokee  Indians, 
employed  it  with  great  apparent  advantage  in  their  calculous  complaints.  Reports  of 
cases,  tending  to  contirm  the  opinion  of  its  utility  in  "  sabulous  or  gravelly  deposits"' 
in  the  urine,  bave  since  been  published  bv  Drs.  "\V.  L.  Atlee,  D.  Horslev,  and  John 
C.  S.  Monkur.  {Ibid.,  1854,  pp.  393-416,  426,  and  1855,  p.  11-5.)  Dr.  Butler  used  it  in 
the  form  of  decoction,  or  of  a  syrup  made  from  the  decoction  with  sugar  or  honey.  A 
strong  syrup  may  be  given  in  the  dose  of  a  teaspoonful  three  times  a  day.  In  overdoses 
it  occasions  vertigo,  oppression  of  the  chest,  etc. 

HYDRIDES,  ORGANIC.  In  the  Medical  Time.f  and  Gaz.,  1871,  vol.  ii.  pp.  403,  490, 
Dr.  B.  W.  Richardson  published  an  elaborate  research  upon  the  physiological  action  of 
these  bodies.     For  want  of  space  we  can  here  only  refer  to  his  paper. 

HYDRIODIC  ACID,  DILUTE.  Acidum  Hydriodicum  Dihihtm.  This  prepara- 
tion was  introduced  into  the  U.  S.  Pharmacopoeia  in  1860  and  dismissed  in  1870.  (See 
Symptis  Acidi  Hydriodici,  Part  I.)  The  oflicinal  formula  in  1860  was  as  follows.  "  Take 
of  Iodine,  in  fine  powder,  a  ir oy ounce  ;  Distilled  Water  a  sufficient  quantity.  Mix  thirty- 
grains  of  Iodine  with  five  fluidounces  of  Di>tilled  Water  in  a  tall  glass-stoppered  bottle, 
having  the  capacity  of  half  a  pint,  and  pass  into  the  mixture  hydrosulphuric  acid  gas  until 
the  color  of  the  Iodine  entirely  disappears,  and  a  turbid  liquid  remains.  Detach  the  bottle 
from  the  apparatus  employed  for  introducing  the  gas,  and  gradually  add  the  remainder 
of  the  Iodine,  stirring  at  the  same  time.  Then  reattach  the  bottle,  and  again  pass  the  gas 
until  the  liquid  becomes  colorless.  Decant  the  liquid  into  a  small  matrass  which  it  is 
nearly  sufiicient  to  fill,  boil  it  until  it  ceases  to  emit  the  odor  of  hydrosulphuric  acid,  and 
filter  through  paj:>er.  Then  pass  suflScient  Distilled  Water  through  the  filter  to  bring  the 
filtered  liquid  to  the  measure  of  six  fluidounces.  Lastly,  keep  the  liquid  in  a  well-stopped 
bottle.  The  hydrosulphuric  acid  gas,  required  in  this  process,  may  be  obtained  by  mix- 
ing, in  a  suitable  apparatus,  a  iroyounce  and  a  half  of  sulphide  of  iron,  two  troyounces 
of  sulphuric  acid,  and  six  fluidounces  of  water."    U.  S. 

The  rationale  of  the  process  is  extremely  simple.  The  hydrogen  of  the  sulphuretted 
hydrogen  unites  with  the  iodine  to  form  hydric>dic  acid  whilst  sulphur  is  deposited, 
2HjS  -f-  2Tj  =  4HI  -j-  Sj.  It  is  well  to  agitate  the  vessel  slightly  soon  after  the  sulphu-, 
retted  hydrogen  is  passed  into  the  liquid,  so  that  the  excess  of  iodine  may  be  taken  up 
by  the  solution  of  hydriodic  acid,  iodine  being  quite  soluble  even  in  a  dilute  solution. 
Some  difficulty  may  be  experienced  if  this  is  not  done,  through  the  finely  precipitated 
sulphur  coating  the  iodine  and  preventing  its  easy  conversion.  We  have  found  it  an 
improvement  to  dissolve  the  iodine  in  just  sufficient  alcohol,  and  then  add  to  the  water  ; 
the  greater  part  is  thrown  down  as  a  fine  precipitate  which  is  much  more  easily  acted  on 
by  the  sulphuretted  hydrogen.* 

♦Variolic  proce.=8Ps  have  been  proposed  for  making  liyjriodic  acid.  Dr.  Buchanan  nsed  an  extemporaneous 
fonniila,  which  consisted  in  dissuKing  XiO  prsiins  of  iodide  of  potassium  and  264  of  tartaric  acid,  eacli  in  one 
and  a  half  lliiidounct^  of  wafr,  mixing  the  solutions,  filtering  to  separate  the  hitartrate  of  potussiiini  formed, 
and  finally  adding  sufficient  distilled  water  to  make  the  solution  measure  fifty  fluidrachms.  Each  fliiiilrachm 
of  this  preparation  contained  five  grains  of  iodine.  Beginning  with  a  few  dr«3p-,  he  gradually  incrt-ased  to  a 
fluidraclim,  and  finally  even  half  a  fluidounce  or  a  flnidonnre  three  timns  a  day.  Mr.  John  .\.  Ihinn's  nn^ilifira- 
tion  of  Buchanan's  process  is  as  follows.  Take  of  iodide  of  potassium  209?^  grains;  tartaric  acid,  in  crrstala, 
l'J0V4  grain*.  Dissolve  the  iotlide  in  three  fluidrachms  of  distilled  water,  and  the  acid  in  the  sinie  quantity. and 
filter  if  necess.iry ;  mix  the  solutions,  set  the  mixture  iu  ice-cold  water,  and  allow  it  to  stand  for  one  liour; 
then  filter,  and  m:ike  up  the  measure  to  two  fluidounces.  Each  fluidraclim  represents  10  grains  of  iodine.  {A. 
J.  P.,  18f.O,  p  41.1  Prof.  H.  Ko\X>e  (Jonm.  f.  praH.  Clirm.,  1.S79,  p.  t72,and  .^.  J.  P.,  June,t877i  adds  phf«|.hom«  to 
iodine  in  a  retort  filled  with  carlionic  .iiid  g!«.  Heat  is  applied,  and  water  added;  on  application  of  iiKMlerata 
heat,hydnod'cacidg;«s  free  from  ioiline  is  produced.  C.  Win<-kler(.4.  J.  P.,  May,  18S0;  iTymJu},rtfl.*r.d.  riiyj  Ver.) 
dissolves  iodine  in  carbon  di3uli>hide;  adds  sufficient  water  to  fjnu  a  layer  ou  top  of  the  solution  of  i'jdiue;  i<a-ses 
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The  iodine  is  known  to  have  been  all  combined  by  the  disappearance  of  the  color. 
An  excess  of  sulphuretted  hydrogen  is  of  no  disservice,  as  it  is  driven  off  by  the  boil- 
ing. By  filtration  the  liberated  sulphur  is  separated,  and  the  clear  diluted"  hydriodic 
acid  remains.  By  tailing  fixed  proportions  of  iodine  and  water,  an  acid  of  the  desired 
strength  is  secured. 

In  its  pure  state  hydriodic  acid  is  in  the  form  of  a  gas,  which  fumes  in  the  air,  is 
colorless,  and  has  an  odor  not  unlike  that  of  hydrochloric  acid.  It  has  a  strong  affinity 
for  water,  which,  when  saturated  with  it,  forms  liquid  hydriodic  acid.  This  has  thesp. 
gr.  1-7,  boils  at  127°  C.  (260°  F.),  and  may  be  distilled. 

The  diluted  acid,  as  prepared  by  the  former  U.  S.  ])rocess,  is  colorless  when  recently 
prepared,  of  a  sour  taste,  and  of  the  sp,  gr.  11 12.  The  acid  is  precipitated  yellowish 
white  by  test  solution  of  nitrate  of  silver,  and  this  precipitate  is  not  perceptibly  dis- 
solved either  by  nitric  acid  or  ammonia.  When  exposed  to  the  air  it  gradually  darkens, 
in  consequence  of  the  separation  of  iodine,  of  which  it  acquires  the  characteristic  odor. 
It  ismore  rapidly  decomposed,  with  the  same  result,  by  chlorine,  by  nitric,  sulphuric, 
iodic,  and  sulphurous  acids,  and  by  sulphate  of  iron.  Mr.  John  A.  Dunn  has  found 
that  this  change  is  prevented  by  the  addition  of  one-third  of  a  grain  of  crystallized 
hyposulphite  of  sodium  to  a  fluidounce.   {A.  J.  P.,  1869,  p.  42.) 

Medical  Properties  and  Uses.  Diluted  hydriodic  acid  was  introduced  into  use  as  a 
medicine  by  Dr.  Andrew  Buchanan,  of  Glasgow,  under  the  impression  that  it  is  by 
passing  into  this  form  that  iodine,  when  taken  internally,  is  absorbed,  and  enters  the 
circulation.  He  believed  it  capable  of  producing  all  the  effects  of  that  element  on  the 
system,  while  it  is  less  unpleasant  to  the  taste,  and  less  apt  to  offend  the  stomach.  The 
acid  officinal  in  1860  contains  ten  grains  of  iodine  in  each  fluidrachm,  and  is  therefore 
twice  as  strong  as  Dr.  Buchanan's  solution.  There  can  be  little  doubt  that  hydriodic 
acid  is  capable  of  producing  the  alterative  effects  of  iodine  ;  and  it  may  be  given  in  all 
cases  to  which  that  medicine  is  applicable.  The  dose  may  be  half  a  fluidrachm  (1-9  C.c.) 
three  times  a  day,  diluted  with  water.  When  the  solution  becomes  discolored  it  may  bo 
irritant  through  the  liberated  iodine  ;  but  this  effect  may  be  obviated  by  exhibiting  it 
in  any  amylaceous  liquid,  as  barley-water. 

HYDROCOTYLE  ASIATICA.  Thick-leaved  Pennywort.  {Bemlaequa.  Boileau  ) 
This  is  a  small  umbelliferous  plant,  growing  in  Southern  Africa  and  in  India,  whore  it 
has  long  been  used  as  an  alterative  to  ptirify  the  blood.  M.  Jules  Lepine  discovered  in 
it  a  peculiar  oleaginous  substance  which  he  calls  vellarine,  and  in  which  he  supposes  the 
active  properties  to  reside.  It  has  a  strong  odor  recalling  that  of  the  plant,  and  a 
bitter,  pungent,  and  persistent  taste.   [Journ.  de  Pharm.,  1855,  p.  49.) 

The  plant  has  been  supposed  to  possess  diui'etic  properties,  and,  according  to  Ainslie, 
is  employed  in  infusion  with  fenugreek  in  fever  and  bowel  complaints.  But  it  has 
attracted  some  attention  on  account  of  the  strong  statements  of  its  efficacy  in  elephan- 
tiasis Grsecorum,  made  by  Dr.  Boileau,  of  the  Island  of  Mauritius,  and  confirmed  by  M. 
Lepine,  of  Pondicherry.  Dr.  Boileau  gives  an  ounce  of  the  dried  plant  daily  for  several 
weeks,  in  infusion.  He  then  exhibits  a  syrup,  gradually  increased  until  an  ounce  of  the 
drug  is  taken  daily.  {Joiirn.  de  Pharm.,  3e  ser.,  xxiv.  424;  xxv.  153.)  M.  Lecocq  denies 
any  value  to  the  drug  in  elephantiasis.  (Afin.  de  Tlierap.,  1859.)  Drs.  E.  J.  Waring 
and  Hunter  have  found  it  of  great  service  in  syphilitic  and  scrofulous  ulcers.  (P.  J.  Tr., 
1860,  p.  143.) 

HYDROCYANIC  ETHER.  Ci/anide  of  Ethyl.  (CgHjlST,  or  C^H^.CN.)  This  ether 
■was  discovered  by  Pelouze.  It  is  formed  by  distilling  a  mixture  of  sulphovinate  of 
barium  and  cyanide  of  potassium.  It  is  a  colorless  liquid,  of  a  penetrating  garlicky  odor, 
soluble  in  alcohol,  ether,  and  water,  boiling  at  82°  C.  (179-6°  F.),  and  having  the  sp.  gr. 
0-78.  It  is  very  poisonous,  but  less  so  than  hydrocyanic  acid,  with  which  it  agrees  in 
therapeutic  action  and  dose. 

HYPERICUM  PERFORATUM.  St.  John's  Wort.  A  perennial  herb,  abundant 
both  in  Europe  and  in  this  country,  often  covering  whole  fields,  and  proving  extremely 
troublesome  to  farmers.  It  is  usually  from  one  to  tAvo  feet  high,  with  leaves  which, 
from  the  presence  of  numerous  transparent  vesicles,  appear  as  if  perforated,  and  have 
hence  given  origin  to  the  botanical  designation  of  the  plant.  The  flowers,  which  are 
numerous  and  of  a  deep  yellow  color,  appear  during  the  summer  from  June  to  August. 
The  flowering  summits  are  the  parts  used,  though  the  unripe  capsules  are  possessed  of 
the  virtues  of  the  plant  in  an  equal  degree,  and  the  seeds  are  said  to  be  even  stronger. 
St.  John's  wort  has  a  peculiar  balsamic  odor,  which  is  rendered  more  sensible  by  rub- 
bing or  bruising  the  plant.  Its  taste  is  bitter,  resinous,  and  somewhat  astringent.  It 
imparts  a  yellow  color  to  cold  water,  and  reddens  alcohol  and  the  fixed  oils.  Its  chief 
constituents  are  volatile  oil,  a  resinous  substance,  tannin,  and  coloring  matter.  This 
latter,  known  as  hype?ncum  red,  is  a  reddish  resin,  smelling  like  the  flowers,  soluble  in 

a  stream  of  hydrogen  sulphide  throngh-the  mixture ;  when  this  has  acquired  a  yellow  color,  the  layers  are  sepa- 
rxted,  the  aqueous  hydriodic  acid  is  boiled  a  few  minutes  to  expel  hydrogen  sulphide,  and  it  is  then  chemically 
pure. 
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alcohol,  ether,  ethereal  and  hot  fatty  oils,  coloring  the  solution  wine  red  to  blood  red. 
It  is  soluble  in  alkalies  with  green'color,  and  gives  yellow  precipitates  with  the  alka- 
line earths  and  metallic  salts.  As  a  medicine  it  was  in  high  repute  among  the  ancients, 
and  the  earlier  modern  physicians.  Among  the  complaints  for  which  it  was  used  were 
hysteria,  mania,  intermittent  fever,  dysentery,  gravel,  hemorrhages,  pectoral  complaints, 
worms,  and  jaundice;  but  it  was,  perhaps,  most  highly  esteemed  as  a  remedy  in  wounds 
and  bruises,  for  which  it  was  employed  both  internally  and  externally.  It  is  difficult 
to  ascertain  its  exact  value  as  a  remedy;  but,  from  its  sensible  properties,  and  from  the 
character  of  the  complaints  in  which  it  has  been  thought  useful,  it  may  be  considered, 
independently  of  its  astringency,  as  somewhat  analogous  in  medical  power  to  the  tur- 
pentines. It  formerly  enjoyed' great  reputation  for  the  cure  of  demoniacs ;  and  the 
superstition  still  lingers  «mong  the  vulgar  in  some  countries.  At  present  the  plant  is 
scarcely  used  except  as  a  domestic  remedv.  The  summits  were  given  in  the  dose  of  two 
drachms  or  more.  A  preparation  is  used,  under  the  name  of  olenni  hyperiei,  made  by 
macerating  four  ounces  of  the  tops  in  a  pint  of  olive  oil.  It  is  still  used  in  many  fami- 
lies as  a  sovereign  remedy  for  bruises.     It  is  commonly  called  red  oil. 

HYPOSULPHITE  OF  CALCIUM.  {Calcium  Sulpho-sulphaie  or  Thio-sulphate.) 
Calcii  Hyposulphis.  (CaSjOj6HjO. )  Hyposulphite  of  calcium  possesses,  with  other  hypo- 
sulphites, useful  properties  in  the  destruction  of  the  lower  forms  of  ammal  and  vegetable 
life,  by  which  the  human  system  is  often  seriously  infested ;  and  the  hope  is  even  in- 
dulged that  it  may  become  a*  most  useful  agent  in  the  prevention  and  relief  of  a  class 
of  diseases  depending  on  infection  of  the  blood.  The  following  mode  of  preparing  it  is 
recommended  by  31.  J.  Laneau,  of  Paris.  Take  1000  parts  of  sulphur,  400  of  lime,  and 
4000  of  rain-water;  slake  the  lime  with  sufficient  of  the  water,  add  the  sulphur  and  the 
residue  of  the  water,  and  boil  for  an  hour  and  a  half,  adding  water  to  keep  up  the 
measure;  when  cool  filter  the  liquid  through  linen  covered  with  filtering  paper;  and 
wash  the  residue  with  1000  parts  of  water.  A  solution  is  thus  obtained  of  polysulphide 
of  calcium  of  the  sp.  gr.  llil.  Into  this  pass  a  current  of  washed  sulphurous  acid  gas 
until  the  solution  becomes  colorless;  separate  the  precipitated  sulphur  (which  may  be 
used  for  the  officinal  Precipitated  Sulphur) ;  and  evaponite  the  clear  solution  at  a  heat 
not  exceeding  60°  C.  (140°  F.),  until  it  begins  to  crystallize,  when  it  is  to  be  set  aside. 
The  product  is  700  parts  of  hyposulphite  of  calcium.  This  is  in  six-sided  crystals,  which 
effloresce  in  a  dry  air.  M.  Laneau  prepares  a  syrup  of  the  hyposulphite  by  dissolving 
10  parts  of  the  crystallized  salt  in  20  parts  of  distilled  water,  and  mixing  with  the  solu- 
tion 170  parts  of  syrup  of  orange  flowers.  (See  A.  J.  P.,  1863,  p.  223.)  The  dose  of  the  salt 
is  from  ten  to  twenty  grains  three  times  a  day,  of  the  syrup  from  two  to  four  fluidrachms. 

Of  the  hyjxtsulphites,  generally,  it  may  be  said  that  they  closely  resemble  the  sulphites 
in  medical  properties,  and  may  be  employed  as  substitutes  fur  those  salts,  over  which 
they  have  the  advantage  of  greater  stability,  passing  less  readily  into  sulphates  on  con- 
tact with  the  air.  They  may  be  prepared  by  boiling  a  sulphite  or  bisulphite  for  soma 
time  with  sulphur.  They  are  very  soluble  in  water,  and  are  recognized  by  the  precipi- 
tation of  sulphur  when  decomposed  by  an  acid. 

HYPOSULPHITE  OF  SODIUM  AXD  SILVER.  Sodii  et  Argenti  HyposulphU. 
This  double  salt  may  be  prepared  by  dissolving  freshly  precipitated  oxide  of  silver  in  a 
solution  of  hyposulphite  of  sodium,  and  evaporating  the  solution.  It  is  in  the  form  of 
minute  crystals,  ver}-  soluble  in  water,  but  insoluble  in  alcohol,  and  possessing  a  very 
sweet  taste.  Its  solution,  protected  from  the  light,  undergoes  no  change,  and,  when 
quite  pure,  does  not  discolor  the  skin  or  linen.  M.  Delioux,  of  Rochefort,  hsis  tried 
this  salt  externally  only,  and  thinks  it  acts  like  nitrate  of  silver,  but  more  mildly.  He 
used  it  in  urethral  discharges,  in  the  proportion  of  one  or  two  parts  in  two  hundred  of 
water.  {B.  and  F.  Medico-Chir.  Rev.,  Am.  ed.,  1853,  p.  447.) 

HY'RACEUM.  This  is  the  product  oi  Hyrax  Capensis,  an  animal  of  South  Africa, 
about  the  size  of  a  large  rabbit.  It  is  said  to  be  collected  in  small  pieces  on  the  rugged 
sides  of  mountains,  and  is  probably  the  excrement  or  the  dried  urine  of  the  animal.  It 
is  rather  hard,  tenacious,  of  a  blackish  brown  color,  and  in  taste  and  smell  not  unlike 
castor.  It  is  inflammable,  and  yields  portions  of  its  constituents  to  water  and  alcohol. 
Examined  with  the  microscope,  it  has  been  found  to  contain  vegetable  tissues,  animal 
hair,  sand,  and  globular  particles,  either  resinous  or  oily.  Schrader  has  found  it  to  con- 
tain stearin,  a  gum-resin  soluble  in  absolute  alcohol,  an  odorous  yellow  substance  solu- 
ble in  ordinary  alcohol  and  in  water,  a  brown  substance  soluble  in  water,  and  insoluble 
residue.  (See  A.  J.  P.,  1879,  p.  363.)  Dr.  Pereira  considered  it  worthless  as  a  therapeutic 
agent,  though  in  physiological  effects  it  is  said  to  resemble  American  castor.  (P.  J.  Tr., 
X.  123.)  For  an  elaborate  paper  on  this  substance  by  M.  J.  Leon  Soubeiran,  see  Joum. 
de  Pharm.,  xxix.  378.  Prof.  Cope  states  that  a  similar  substance  is  found  in  fissures 
of  the  rocks  in* New  Mexico,  and  is  probably  a  fecal  and  renal  deposit  of  the  wild  rat, 
Neotoma.  {Proc.  Acad.  Sat.  Sci.,  1876.) 

HY'SSOPUS  OFFICINALIS.  Hyssop.  This  is  a  European  labiate  plant,  peren- 
nial, with  numerous  erect,  quadrangular,  somewhat  branching  stems,  which  are  woody 
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in  their  interior  portion,  about  two  feet  high,  and  furnished  with  opposite,  sessile,  lanceo- 
late-linear, pointed,  punctate  leaves.  The  flowers  are  violet-colored  or  blue,  sometimes 
white,  turned  chiefly  to  one  side,  and  arranged  in  half  verticillated,  terminal  leafy  spikes. 
The  upper  lip  of  the  corolla  is  roundish  and  notched  at  the  apex,  the  lower  is'divided 
into  three  segments,  of  which  the  undermost  is  obovate.  The  flowering  summits  and 
leaves  are  the  parts  used.  They  have  an  agreeable  aromatic  odor,  and  a  warm,  pungent, 
bitterish  taste,  due  to  the  presence  of  a  volatile  oil.  Hyssop  is  a  warm,  gently  stimu- 
lant, aromatic,  applicable  to  the  same  cases  as  the  other  labiate  plants.  Its  infusion  has 
been  much  employed  in  chronic  catarrhs,  especially  in  old  people  and  those  of  a  debili- 
tated habit  of  body.  It  acts  by  facilitating  the  expectoration  of  mucus  when  too  abun- 
dantly secreted. 

IBERIS  AMARA.  Bitter  Candytuft.  A  small  European  herbaceous  plant.  The 
leaves,  stem,  and  root  are  said  to  possess  medicinal  properties ;  but  the  seeds  are  the  most 
efiicacious.  The  plant  appears  to  have  been  employed  by  the  ancients  in  rheumatism, 
gout,  and  other  diseases.  In  large  doses  it  is  said  to  produce  giddiness,  nausea,  and 
diarrhoea ;  but  its  virtues  do  not  seem  to  be  associated  with  any  perceptible  physiologi- 
cal efl"ect.  It  is  thought  to  exercise  a  happy  influence  over  the  excited  actions  of  the 
heart,  and  is  especially  useful  in  hypertrophy.  Much  advantage  is  also  said  to  have 
accrued  from  it  in  asthma,  bronchitis,  and  dropsy.  The  dose  of  the  seeds  is  from  one 
to  three  grains.  {Prov.  Med.  and  Surg.  Jown.,  1847.) 

ICAYA.  M' Boundou.  This  is  an  ordeal  root  of  Gaboon,  whose  ph^'siological  actioa 
has  been  investigated  by  MM.  Rabuteau  and  Peyre.  They  found  it  to  be  devoid  of  in- 
fluence upon  the  muscles,  but  to  act  upon  the  spinal  cord,  producing  violent  convulsions. 
Nasal  hemorrhages  were  observed  in  the  dog,  and  are  stated  also  to  have  been  noticed 
among  the  Gaboonese.   (P.  J.  T)\,  1870,  p.  187.) 

ILEX.  Holly.  Several  species  of  Ilex  are  employed  in  different  parts  of  the  world. 
The  /.  Aquifolmm,  or  common  European  Holly,  has  attracted  much  attention  in  France. 
It  is  usually  a  shrub,  but  in  some  places  attains  the  magnitude  of  a  middling-sized  tree. 
The  viscid  substance  called  birdlime  is  prepared  from  the  inner  bark.  The  leaves,  which 
are  of  a  bitter,  somewhat  austere  taste,  were  formerly  much  esteemed  as  a  diaphoretic, 
and  in  the  form  of  infusion  were  employed  in  catarrh,  pleurisy,  smallpox,  gout,  etc. 
A  few  years  since  they  gained  a  brief  reputation  in  France  as  a  cure  for  intermittents. 
They  were  used  in  powder,  in  the  dose  of  a  drachm  two  hours  before  the  paroxysm ; 
and  this  dose  was  sometimes  repeated  frequently  during  the  apyrexia.  Their  febrifuge 
virtues  are  said  to  depend  on  a  bitter  principle,  ilicin.  M.  Labourdais  obtained  this 
principle  by  boiling  a  filtered  decoction  of  holly  leaves  with  animal  charcoal,  allowing 
the  charcoal  to  subside,  washing  it,  then  treating  it  with  alcohol,  filtering  off"  the  alco- 
holic solution,  and  evaporating  it  to  a  syrupy  consistence.  The  liquid  thus  obtained  was 
very  bitter,  and,  on  being  allowed  to  evaporate  spontaneously,  yielded  an  amorphous 
substance,  having  the  appearance  of  gelatin,  which  was  the  principle  in  question.  (See 
A.  J.  P.,  xxi.  89.)  A  yellow  coloring  substance  called  ile.vanthin,  and  a  peculiar  acid, 
called  ilicic  acid,  have  been  obtained  by  Dr.  F.  Moldenhauer.  Ilexanthin  is  obtained 
in  the  following  manner.  The  leaves  are  exhausted  with  alcohol,  the  alcohol  is  distilled 
off",  and  the  residue  set  aside  for  several  days.  A  sediment  forms,  which  is  separated 
from  the  mother-liquor,  treated  with  ether  to  remove  the  chlorophyll,  and  then  purified 
by  repeated  solution  in  alcohol  and  crystallization.  The  composition  of  ilexanthin  is 
C17H22OJ,.  It  crystallizes  in  yellow  needles,  which  change  color  at  185°  C.  (3G5°  F.), 
melt  at  198°  C.  (388°  F.),  and  at  214°  C.  (417°  F.)  boil  with  decomposition,  and  are  not 
sublimable.  It  is  insoluble  in  ether,  but  soluble  in  alcohol.  In  cold  water  it  is  almost 
insoluble;  but  hot  water  dissolves  it  freely,  and  deposits  it  in  crystals  on  cooling.  {Chem. 
Ceyitralblntt,  1857,  p.  76G.)  The  berries  are  about  the  size  of  a  pea,  red  and  bitter,  and 
are  said  to  be  purgative,  emetic,  and  diuretic.  Ten  or  twelve  of  them  will  usually  act  on 
the  bowels,  and  sometimes  vomit.     Their  expressed  juice  has  been  used  in  jaundice. 

The  Ilex  opaca,  or  Am.erican  holly,  is  a  middling-sized  evergreen  tree,  growing  throngh- 
out  the  Atlantic  section  of  the  United  States,  and  especially  abundant  in  New  Jersey. 
It  is  so  similar  to  the  European  plant,  that  it  is,  by  some  writers,  considered  as  the  same 
species.  The  berries,  examined  by  Mr.  D.  P.  Pancoast,  were  found  to  contain  tannin, 
pectin,  two  crj-stallizable  organic  principles,  and  salts  of  potassa,  lime,  and  magnesia. 
One  of  the  crystallizable  principles  was  inodorous  and  tasteless,  the  other  inodorous  but 
intensely  bitter.  The  latter  was  obtained  by  a  treatment  similar  to  that  of  M.  Labour- 
dais,  above  described;  but,  after  the  evaporation  of  the  tincture  to  a  syrupy  consistence, 
the  process  was  continued  by  adding  carbonate  of  potassium  and  afterwards  ether,  and 
agitating  briskly.  The  ethereal  solution,  rising  to  the  surface  on  repose,  was  separated, 
and  allowed  to  evaporate  spontaneously.  Crystals  of  the  bitter  principle  were  deposited. 
This  is  probably  pure  ilicin.  [A.  J.  P  ,  xxviii.  314.)  This  species  is  saitl  to  possess  the 
same  medical  properties  as  /.  Aquifolium. 

Ilex  Paraguaiensis,  the  I.  Mate  of  St.  Hilaire,  yields  the  celebrated  Paraguay  tea,  so 
extensively  consumed  as  a  beverage  in  the  interior  of  South  America.  It  is  a  small 
tree  or  shrub  growing  wild  along  the  streams  in  Paraguay,  and  also  cultivated  for  the 
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sake  of  its  leaves,  which  are  the  part  used.  These  are  stripped  from  each  plant  every  two 
or  three  years.  (Parodi,  Revista  Farmaceutica  de  Buenos  Aires,  Jan.  1861.)  The  period 
of  their  collection  extends  from  December  to  August,  sometimes  beginning  earlier  but 
never  continuing  later.  Companies  are  formed  who  penetrate  far  into  the  forest  at  a 
distance  from  the  settlements,  and  devote  a  long  time  to  the  collection  and  preparation 
of  the  leaves.  These  are  first  dried  by  exposure  to  heat,  and  are  then  reducea  to  powder 
more  or  less  fine,  which  is  kept  for  several  montljs  protected  from  moisture,  and  then 
packed  in  sacks,  and  delivered  to  commerce.  (A.  Demersay,  Ann.  de  Therap.,  1868,  p. 
72.)  They  have  a  balsamic  odor  and  bitter  taste,  and  are  usually  at  first  disagreeable 
to  the  palate.  They  have  a  pleasant  and  corroborant  effect  upon  the  stomach  ;  but, 
when  very  largely  taken,  are  said  to  purge  and  vomit.  They  are  used  in  the  form  of 
infusion,  which  is  prepared  from  the  entire  leaves  as  we  prepare  tea;  or,  under  the  name 
of  eha  mate,  a  fine  powder  is  put  in  a  cup  of  hot  water  by  the  drinker,  and  after  a  mo- 
ment's stirring,  the  fluid  is  sucked  up  by  means  of  a  tube  expanded  below,  and  pierced 
with  fine  holes,  so  as  to  strain  out  the  powder.  They  contain,  besides  other  substances, 
a  peculiar  tannin  and  the  alkaloid  caffeine.  The  latter  appears  to  be  in  very  variable 
amount.  In  the  analysis  of  D.  A.  Straueh,  the  leaves  yielded  0-450  of  theine,  20880  of 
caffeotannic  acid,  2  830  of  gum.  5-902  of  resin,  chlorophvll,  and  wax,  1-200  of  starch, 
9-361  of  protein  compounds,  22148  of  cellulose,  8-640  of  a'potheme,  3-896  of  salts,  8100 
of  water,  with  a  trace  of  volatile  oil,  and  some  .«and  and  extractive.  {A.  J.  P.,  1868,  p. 
314;  from  M'ittstein's  Vierteljahr.,  1867,  pp.  167-182.)  Mr.  Pizarro  found  the  percent- 
age of  theine  to  vary  from  0-48  to  1-15,  and  of  tannic  acid  from  410  to  550.  {Jotim.  de 
Fhar-m.,  4e  ser.,  xx.'250.)  Bialet  obtained  1-3  per  cent,  of  caffeine  (Dragendorff,  Jahres- 
bericht,  1876,  p.  193) ;  Bvarron,  1-85  per  cent.  {Proc.  A.  P.  A.,  xxvi.  299)  ;  Seiior  Arata, 
1-3  per  cent.  {N.  R.,  1876.  p.  325) ;  A.  Bobbins,  0-02  to  014  per  cent.  {A.  J.  P.,  1878,  p. 
272).    In  the  year  1870  Brazil  is  stated  to  have  exported  9,507,086  kilogrammes  of  mate. 

The  Ilex  vomitoria  of  Aiton  and  Linn.,  the  /.  Cassine  of  Michaux,  is  a  handsome 
evergreen  shrub,  growing  in  our  Southern  States,  and  especially  abundant  along  the 
southern  coast  of  Florida.  It  is  the  cassine  of  the  Indians,  who  formerly  employed  a 
decoction  made  from  the  toasted  leaves,  called  black  drink,  both  as  a  medicine,  and  as  a 
drink  of  etiquette  at  their  councils.  It  acts  as  an  emetic.  The  leaves  of  the  Ilex  Da- 
hoon  of  Walter  and  Michaux  have  similar  properties,  and  are  also  said  to  have  entered 
into  the  composition  of  the  black  drink.  The  leaves  of  the  Ilex  Cassine,  known  as  Y'au- 
pon  by  the  Indians,  yielded,  in  an  analysis  made  by  3Ir.  H.  M.  Smith,  0011  per  cent, 
of  volatile  oil,  and  0122  per  cent,  of  caffeine.  {A.  J.  P.,  xliv.  217.) 

ILLICIUM  FLOBIDAXUM.  Florida  Anise-tree.  This  is  an  evergreen  shrub  or 
small  tree,  growing  in  Florida,  along  the  coast  which  bounds  the  Gulf  of  Mexico.  The 
bark,  leaves,  and  probably  also  the  seed-vessels,  are  endowed  with  a  spicy  odor  and 
taste,  analogous  to  those  of  anise.  It  is  a  question  worthy  of  investigation,  whether  the 
capsules  of  this  plant  might  not  be  substituted  for  those  of  the  Illicium  anisatum  or  star 
aniseed.  (See  Anisu>n.)  Another  species,  /.  parviflorum,  a  shrub  found  by  Michaux  in 
the  hilly  regions  of  Georgia  and  Carolina,  has  a  flavor  closely  resembling  that  of  sassa- 
fras root. 

IMPATIENSFULVA  AND  IMPATIEXS  PALLIDA.  Touch-me-not.  Jewel-tceed. 
Balsam-iceed.  These  two  species  of  Impatiens  are  indigenous,  annual,  succulent  plants, 
from  two  to  four  feet  high,  growing  in  low  moist  grounds,  and  flowering  in  July  and 
August.  They  may  be  known  by  their  tender,  juicj-,  almost  transparent  stems ;  by 
their  yellow  flowers,  which  in  one  species  are  pale  and  sparingly  punctate,  in  the  other 
are  deeper  colored  and  crowded  with  dark  sftots ;  and  by  their  capsules,  which  burst 
elastically,  and  curl  up  with  the  slightest  pressure.  They  probably  possess  properties 
similar  to  those  of  the  /.  Noli-me-tangere  of  Europe,  which  has  an  acrid  burning  taste, 
and,  when  taken  internally,  acts  as  an  emetic,  cathartic,  and  diuretic,  though  considered 
dangerous,  and  therefore  little  used.  The  late  Dr.  Euan,  of  Philadelphia,  employed 
with  great  advantage,  in  piles,  an  ointment  made  by  boiling  the  American  plants,  in 
their  recent  state,  in  lard.  The  flowers  may  be  used  for  dyeing  yellow.  The  /.  Balsamina 
or  balsam-iceed,  touch-me-not,  etc.,  of  the  gardens  resembles  the  other  species  in  its  effects. 

IMPERATORIA  OSTRUTHIUM.  Mastencort.  An  umbelliferous  plant,  indigenous 
in  the  south  of  Europe.  The  root  has  a  strong  odor,  similar  to  that  of  angelica,  and  a 
pungent,  biting,  aromatic  taste,  attended  with  a  flow  of  saliva,  and  followed  by  a  glowing 
warmth  which  remains  long  in  the  mouth.  E.  M.  Holmes  (P.  J.  Tr.,  March  17, 1877)  no- 
ticed this  root  mixed  with  aconite  in  the  London  market,  but  this  probably  arose  from 
carelessness,  as  masterwort  is  worth  twice  as  much  as  aconite.  A  crystallizable,  tasteless 
principle,  called  imperatorin,  CijIIj^Oj,  was  extracted  from  the  root  by  "Wackenroder, 
by  allowing  the  ethereal  tincture  to  evaporate,  and  recrystallizing  the  residue  from  ether 
and  alcohol.  It  was  purified  by  combining  it  with  lime,  and  decomposing  the  lime  com- 
pound by  acetic  acid.  K.  "Wagner  has  ascertained  that  this  principle  is  identical  with 
peucedanin,  obtained  from  the  root  of  Peueedanum  officinale,  which  was  formerly  employed 
in  medicine,  but  is  now  quite  out  of  use.  (Chem.  Gaz.,  1854.)  M.  Gorup-Besanez  has 
found  in  the  root  another  principle,  to  which  he  has  given  the  name  of  ostruthine.  {Joum. 
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de  Pharm.,  1875,  p.  175;  also  A.  J.  P.,  1877,  p.  247.)  Besides  these  two  crystalline  com- 
pounds, masterwort  contains  a  volatile  oil,  composed  of  a  hydrocarbon  and  an  oxygenated 
compound,  probably  the  aldehyd  of  angelic  acid.  (Wagner,  Jour.  Pr.  Chem.,  6'2,  p.  28e3.) 
The  root  of  masterwort  was  formerly  considered  alexipharmic,  stomachic,  corroborant, 
emmenagogue,  diuretic,  and  diaphoretic;  and  was  used  in  a  wide  circle  of  complaints 
with  so  much  supposed  success  as  to  have  gained  for  it  the  title  of  divinum  reynedium. 
It  is,  however,  merely  a  stimulant  aromatic,  analogous  but  inferior  to  angelica,  which 
has  nearly  superseded  it  in  European  practice.  In  this  country  it  is  unknown  as  a  rem- 
edy, and  its  vulgar  name  has  been  applied  to  another  plant. 

INDELIBLE  INK.  This  is  prepared  by  dissolving  two  drachms  of  nitrate  of  silver 
and  a  drachm  of  gum  arabic  in  a  fluidounce  of  distilled  water,  colored  with  a  little  Indian 
inlc.  It  is  used  for  writing  with  a  pen  on  linen  and  muslin.  The  place  to  be  marked  is 
prepared  by  being  moistened  with  a  solution  of  two  ounces  of  crystallized  carbonate  of 
sodium  and  two  drachms  of  gum  arabic  in  four  fluidounces  of  water,  and  then  dried. 
The  alkaline  solution  decomposes  the  nitrate,  and  protects  the  cloth  from  the  action  of 
the  free  nitric  acid.     At  the  end  of  twenty-four  hours  the  spot  is  to  be  washed. 

Prof.  Kedwood,  of  London,  proposes  the  following  indelible  ink,  not  requiring  the  use 
of  a  mordant.  Dissolve  an  ounce  of  nitrate  of  silver,  and  an  ounce  and  a  half  of  crystal- 
lized carbonate  of  sodium,  separately,  in  distilled  water,  and  mix  the  solutions.  Wash  the 
precipitated  carbonate  of  silver,  and,  having  introduced  it,  still  moist,  into  a  Wedgwood 
mortar,  rub  it  with  eight  scruples  of  tartaric  acid,  until  eflervescence  ceases.  Then  add 
strong  solution  of  ammonia,  just  sufficient  to  dissolve  the  tartrate  of  silver  formed  (about 
two  fTuidounces).  Lastly,  having  mixed  in  half  a  fluidounce  of  archil,  half  an  ounce  of 
white  sugar,  and  an  ounce  and  a  half  of  powdered  gum  arabic,  add  sufficient  distilled 
water  to  make  the  whole  measure  six  fluidounces.  M.  Soubeiran  has  given  the  following 
formula  for  indelible  ink,  which  he  considers  simpler  than  Mr.  liedwood's.  Dissolve 
8  parts  of  crystallized  nitrate  of  silver,  3  of  nitrate  of  copper,  and  4  of  carbonate  of  sodium, 
in  100  of  water  of  ammonia,  and  add  to  the  solution  a  little  gum.  The  marks  produced 
by  nitrate  of  silver  on  linen  or  muslin  may  be  completely  removed  by  moistening  them 
with  a  solution  of  corrosive  sublimate  or  cyanide  of  potassium  in  distilled  water,  and 
afterwards  washing  them  with  ordinary  water. 

M.  Jules  Guiller  has  devised  the  three  following  formulas  for  marking-inks  for  linen. 
1.  Nitrate  of  silver  11  parts;  distilled  water  85;  powdered  gum  arabic  20;  carbonate  of 
sodium  22;  solution  of  ammonia  20.  Dissolve  the  carbonate  of  sodium  in  the  water, 
rubbing  the  solution  with  the  gum,  and  the  nitrate  of  silver  in  tiie  ammonia.  Mix  the 
solutions,  and  gradually  heat  the  mixture  in  a  flask  until  it  boils.  This  ink  flows  readily 
from  a  pen.  2.  Nitrate  of  silver  5  parts  ;  distilled  water  12  ;  powdered  gum  arabic  5; 
carbonate  of  sodium  7  ;  solution  of  ammonia  10.  The  ingredients  are  treated  as  in  the 
preceding  formula,  with  the  exception  that  the  mixed  solution  is  heated  until  it  becomes 
of  a  very  dark  color,  and  is  reduced  about  one-twentieth  in  volume  by  evaporation. 
This  ink  is  suitable  for  marking  on  linen  with  stamps.  3.  Nitrate  of  silver  17  parts  ; 
distilled  water  85;  powdered  gum  arabic  20;  carbonate  of  sodium  22;  solution  of  am- 
monia 42;  sulphate  of  copper  33.  Dissolve  the  nitrate  of  silver  in  the  ammonia,  the 
carbonate  of  sodium  in  25  parts  of  the  water,  and  the  gum  in  the  remaining  60.  Then 
mix  with  the  soda  solution,  first  the  gum  solution,  and  afterwards  the  silver  solution. 
Lastly,  add  the  sulphate  of  copper.  This  ink  has  a  blue,  instead  of  the  dark  brown 
color  of  the  others.  (See  A.  J.  P.,  1853,  p.  33.) 

Dr.  Boettiger  gives  the  following  formula.  8-65  Gm.  of  anilin  black  are  rubbed 
down  in  a  porcelain  mortar  with  60  drops  of  concentrated  hydrochloric  acid,  and  22 
Gm.  of  alcohol.  This  solution  is  mixed  with  a  hot  solution  of  1-82  Gm.  of  gum  ara- 
bic in  85  Gm.  of  hot  water.  This  ink  does  not  attack  steel  pens,  and  is  not  acted  upon 
either  by  strong  mineral  acids  or  by  alkalies.  If  the  anilin  black  solution  is  diluted  with 
shellac  solution  (21  Gm.  in  85  of  alcohol)  an  anilin  black  lake  is  obtained,  which  is 
suited  for  coloring  wood  and  leather. 

Herberger  recommends  the  following  indelible  ink  for  other  purposes  than  marking 
linen.  Dissolve  wheat  gluten,  carefully  freed  from  starch,  in  a  little  weak  acetic  acid, 
and  dilute  the  solution  with  rain-water,  so  as  to  have  about  the.  strength  of  wine  vinegar. 
For  every  four  ounces  of  the  solution,  add  ten  grains  of  the  best  lampblack,  two  grains 
of  indigo,  and  a  little  oil  of  cloves.  This  ink  has  a  beautiful  black  color,  and  cannot 
be  removed  by  chlorine  or  dilute  acids.    (Chem.  Gaz.,  No.  70,  p.  394.) 

Dr.  Eisner  states  that  an  indelible  red  ink  can  be  prepared  as  follows  :  Equal  parts  by 
weight  of  copperas  and  cinnabar,  both  in  fine  powder  and  sifted,  are  rubbed  up  with 
linseed  oil  with  a  muller,  and  finally  squeezed  through  a  cloth.  The  thick  paste  can  be 
employed  for  writing  or  stamping  woollen  or  cotton  goods. 

INDIAN  BED.  A  purplish  red  pigment,  brought  from  the  island  of  Ormus  in  the 
Persian  Gulf.     It  is  a  red  ochre,  and  owes  its  color  to  the  red  oxide  of  iron. 

INDIAN  YELLOW.  This  is  a  pigment  manufactured  from  a  yellow  substance  from 
India,  called  purree.  Purree  occurs  in  commerce  in  balls,  from  three  to  four  ounces 
in  weight,  which  are  dark  brown  externally,  and  deep  orange  within.     It  has  a  peculiar 
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smell,  closely  resembling  that  of  castor.  This  circumstance  gave  rise  to  the  belief  that 
it  was  of  animal  origin ;  but  Dr.  Stenhouse  finds  that  it  contains  no  nitrogen,  and  be- 
lieves that  it  is  a  vegetable  substance.  Upon  analysis  he  found  it  to  consist  of  magne- 
sia, united  with  a  peculiar  acid,  which  he  names  purreic  {euxanthic  acid  of  Erdmann), 
and  which  forms  nearlj-  one-half  of  the  crude  substance.  Purreic  acid  is  in  small  crys- 
tals of  a  light  yellow  color,  dissolving  sparingly  in  cold  water,  pretty  readily  in. boiling 
water,  and  abundantly  in  hot  alcohol.  It  has  at  first  a  sweetish  and  then  a  slightly  bitter 
taste,  and  possesses,  in  appearance,  considerable  resemblance  to  berberine.  AVhen  acted 
upon  by  boiling  nitric  acid,  it  is  finally  converted  into  a  new  acid,  crystallizing  in  yel- 
low needles,  called  by  Erdmann,  oxypicric  acid.  Purreic  or  euxanthic  acid  is  monoba- 
sic, and  has  the  formula  C,jHjgO,j.  Dr.  Stenhouse  concludes  that  purree  is  probably 
the  juice  of  some  plant,  saturated  with  magnesia,  and  boiled  down  to  a  solid  consistence. 
{Fhilos.  Mag.,  xxv.  321.)  Other  authorities  conjecture  that  it  is  obtained  from  the  de- 
posit of  camels'  urine  after  the  animals  have  eaten  the  fruit  of  Mangostana  mangifer. 
{Chem.  Gaz.,  1855,  p.  134.) 

INDIGO.  This  well-known  and  highly  important  dye-stuff  is  obtained  from  various 
species  of  Indigofera,  especially  J.  tincio7-ia,  I.  Anil,  and  1.  Argentea ;  and  is  said  to  be 
aftbrded  also  by  other  plants,  such  as  Wrighfia  iinctoria,  Polygonum  iinctoritim,  Galega 
tinctoria,  etc.  It  does  not  exist  ready  formed,  but  is  generated,  during  fermentation, 
from  another  principle  existing  in  the  plant.  This  principle  appears  to  have  been  iso- 
lated from  Isatis  tinctoi-ia  by  Ed.  Schunck,  who  has  named  it  indican.  Through  the 
agency  of  the  mineral  acids,  it  is  resolved  into  indigo  and  sugar;  and  perhaps  the  same 
result  may  take  place  in  fermentation.  Indican  is  yellow,  amorphous,  of  a  nauseous 
bitter  taste,  with  an  acid  reaction,  and  readily  soluble  in  water,  alcohol,  and  ether.  It 
contains  nitrogen.  [P.  J.  Tr.,  xv.  166.)  In  the  process  of  preparing  indigo,  the  plant 
is  macerated  in  water;  fermentation  takes  place;  the  liquor  becomes  of  a  greenish  color, 
and  in  due  time  is  decanted ;  the  coloring  principle  dissolved  by  the  water  absorbs 
oxygen  from  the  air,  and  assumes  a  blue  color,  becoming  at  the  same  time  insoluble ; 
a  gradual  precipitation  takes  place,  favored  by  the  addition  of  lime-water  or  an  alkaline 
solution ;  and  finally  the  precipitated  matter,  having  been  washed  upon  linen  filters,  is 
dried,  shaped  usually  into  cubical  masses,  and  sent  into  market.  Most  of  the  indigo 
consumed  in  dyeing  is  brought  from  the  East  Indies,  though  considerable  quantities  are 
imported  also  from  Guatemala,  and  the  northern  coast  of  South  America.  It  was  for- 
merly produced  in  our  Southern  States,  especially  Florida,  where  the  plant  grows  luxu- 
riantly; and  it  still  appears  to  be  prepared  therefor  local  use.  (See  A.  J.  P.,  xxvii.  473.) 
It  is  of  an  intensely  blue  color,  but  assumes  a  coppery  or  bronze  hue  when  rubbed  by  a 
smooth  hard  body,  as  the  nail.  Heated  to  287-7°  C.  (550°  F.),  it  emits  a  reddish  violet 
vapor,  which  condenses  in  minute  crystals.  It  is  insoluble  in  water  or  alcohol,  but  is 
readily  dissolved  by  sulphuric  acid,  which,  without  destroying  its  blue  color,  so  far  alters 
its  nature  as  to  render  it  freely  soluble  in  water,  and  thus  affords  a  convenient  method 
of  applying  it  to  the  purposes  of  dyeing.  It  is  also  soluble  in  nitro-benzol.  (For  other 
solvents,  see  Atnerican  Chemist,  i.  472,  and  A.  J.  P.,  xliii.  562.)  The  solution  in  sulphuric 
acid  is  kept  in  the  shops  under  the  name  of  sulphate  of  indigo.  According  to  Berzelius, 
indigo  contains,  among  other  ingredients,  four  distinct  principles  :  1,  a  substance  resem- 
bling gluten  ;  2,  a  brown  coloring  substance;  3,  a  red  coloring  substance;  and  4,  a  blue 
coloring  substance,  which  is  the  principle  upon  which  its  value  as  a  material  for  dyeing 
depends,  and  which  seldom  constitutes  so  much  as  one-half  of  the  indigo  of  commerce. 
This  blue  coloring  matter  is  called  indigotin.  According  to  C.  Mehu,  if  dissolved  in  a 
boiling  mixture  of  carbolic  acid  with  a  little  alcohol  or  15  per  cent,  of  camphor,  on  cool- 
ing it  is  deposited  in  crystals.  (A.  J.  P.,  xliv.  71.)  By  deoxidizing  agents  it  is  deprived 
of  its  blue  color,  which  it  recovers  by  exposure  to  the  air,  in  consequence  of  the  absorp- 
tion of  oxygen.  Such  is  the  case  with  the  acid  sulphites,  and  in  a  less  degree  with  sul- 
phurous acid.  Certain  volatile  oils  are  said  to  have  the  same  effect  when  boiled  with 
tincture  of  indigo,  as  the  oil  of  turpentine,  peppermint,  lavender,  juniper,  savine,  or 
sage.  (Joum.  de  Pharm.,  1859,  p.  399.)  Chlorine  also  destroys  the  blue  color.  M. 
Preisser  has  concluded,  from  an  elaborate  examination  of  the  coloring  principles  of  plants, 
1,  that  these  principles  are  colorless  in  the  young  plants;  2,  that  they  acquire  color  by 
combination  with  oxygen;  3,  that  all  the' coloring  matters,  extracted  from  any  one 
plant,  are  produced  by  the  oxidation  in  different  degrees  of  a  single  principle ;  4,  that 
they  are  deprived  of  color  by  substances  having  a  strong  affinity  for  oxygen,  and  reacquire 
it  by  contact  with  oxidizing  bodies ;  and  5,  tha^  these  coloring  principles  are  acids,  and  the 
lakes  which  they  form  genuine  salts.  (Joum.  de  Pharm.,  3e  ser.,  v.  263.)  For  modes  of 
testing  the  value  of  any  specimen  of  indigo,  see  Chemical  Gazette,  vii.  463,  viii.  443, 
and  X.  159;  Chem.  AVit-s,  1862,  p.  284;  and  A.  J.  P.,  xxv.  223.  Those  methods  which 
are  based  on  the  effect  of  oxidizing  agents,  by  which  the  coloring  matter  is  destroyed, 
as  chlorate  or  bichromate  of  potassium,  are  asserted  by  Erdmann  to  be  defective,  as 
it  is  not  only  the  proper  indigo  blue  that  is  destroyed,  but  other  principles  which  are 
always  present  in  the  best  indigo  of  commerce,  especially  the  indigo  brown,  and  a  sub- 
stance like  gelatin  usually  found  in  the  drug.  {Joum.  de  Pharm.,  4e  ser.,  ii.  261.)  For 
the  value  of  these  tests  and  the  use  of  indigo  in  the  estimation  of  nitric  acid,  see  Joum. 
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de  Pharm.,  4e  ser.,  xx.  415.)  M.  Lowenthal  proposes  the  amount  of  ash  yielded,  as  a  test 
of  the  purity  of  indigo;  a  pure  article  should  give  about  4-5  per  cent.  {A.  J.  P.,  xliv.  3.54.) 
This  test  will  detect  the  not  rare  adulteration  of  indigo  with  lime  and  other  inorganic 
salts. 

The  artificial  production  of  indigo  has  been  the  subject  of  much  investigation  and 
effort  in  rtjcent  years.  The  problem  has  been  successfully  solved  by  Prof.  A.  Baeyer, 
of  Munich,  who  has  proposed  several  methods  capable  of  utilization  on  a  commercial 
scale. 

The  first  is  to  start  with  benzylchloride^  CgHjjCHjCl,  prepared  from  toluol,  CgH5,CH3, 
and  by  changing  this  successively  into  benzyicynnide,  CQ'H.r,,C}lfi]>i,phenylaceticacid, 
CgHjjCHjiCOOH,   oxindol,    CigHj^N^Oj,  isati7i,  CigHj^NjO^,  he  prepares   indigo   blue, 

The  second  method,  and  that  at  present  carried  out  on  a  large  scale  by  the  Baden 
Anilin  and  Soda  Co.,  at  Ludwigshafen,  is  to  start  with  cinnamic  acid,  C9H8O2,  which  is 
changed  into  ortho-nitro-cinnaniic  acid,  CgH^NO^,  and  this  by  the  intervention  of  the 
di-bromine  derivative  into  ortho-nitro-phenylpropiolic  acid,  CgH^NO^,  and  this  by  the 
action  of  alkalies  in  the  presence  of  reducing  agents  like  grape  sugar  is  converted 
directly  into  ijidigo  blue  (CgHjNO)^. 

For  the  present  the  cost  of  the  artificial  indigo  is  such  as  to  make  it  only  in  a  limited 
degree  a  competitor  of  the  natural  color. 

Indigo  has  been  proposed  by  E.  Mulder  as  a  test  for  glucose  and  fruit  sugar,  which 
have  the  property  of  changing  the  blue  color  of  indigo  to  white  in  the  presence  of  the 
alkalies.  To  the  solution  to  be  examined  he  adds  sulphate  of  indigo,  previously  treated 
with  an  excess  of  carbonate  of  potassium  or  sodium.  The  addition  of  the  carbonated 
alkali  to  the  sulphate  of  indigo  scarcely  affects  the  blue  color  even  at  a  boiling  heat;  but 
if  the  solution  contain  glucose  or  fruit  sugar,  the  blue  color  disappears  even  in  the  cold, 
but  more  rapidly  with  heat.  Common  sugar  has  no  such  effect.  [Journ.  de  Fharm., 
1860,  p.  179;  from  ArcJiiv  der  Pharm.,  civ.  268.) 

Indigo  has  been  introduced  to  the  notice  of  the  profession  as  a  remedial  agent.  It  was 
at  first  employed  chiefly  by  the  German  physicians,  from  whose  statements  our  knowl- 
edge of  its  physiological  action  and  therapeutical  application  Avas  derived.  Though 
without  odor  and  taste,  it  is  said'  in  most  individuals,  to  produce  nausea  and  vomiting, 
frequently  to  operate  upon  the  bowels,  giving  a  bluish-black  color  to  the  stools,  to  ren- 
der the  urine  of  a  dark  violet  or  dark  green  color,  without  increasing  its  quantity,  and 
sometimes  to  stimulate  the  secretory  function  of  the  uterus.  Prom  these  statements  it 
■would  appear  to  act  as  an  irritant  to  the  alimentary  mucous  membrane.  The  character 
of  its  general  influence  upon  the  system  has  not  been  well  ascertained.  In  some  in- 
stances, it  is  asserted  to  have  been  given  in  very  large  doses  without  any  obvious  effect. 
{Chem.  Gaz.,  1854,  p.  2G7.)  The  complaints  in  which  indigo  has  been  employed,  with 
supposed  advantage,  are  epilepsy,  infantile  convulsions,  chorea,  hysteria,  and  amenor- 
rhoea.  It  is  given,  usually  in  connection  with  some  aromatic  powder,  in  the  dose  of  a 
scruple  three  times  a  day,  which  may  be  increased  to  a  drachm  or  more;  and  from  half 
an  ounce  to  an  ounce  has  been  employed  daily  for  months  together  without  disadvan- 
tage. (See  Am.  Journ.  of  Med.  Sci.,  xx.  487.)  The  general  failure  of  indigo  to  produce 
the  desired  eftects  in  epilepsy,  in  which  it  had  at  one  time  considerable  credit  as  a  rem- 
edy, has  been  ascribed  to  the  use  of  too  small  doses.  M.  Ideler,  of  Berlin,  began  with 
about  two  drachms  daily,  and  increased  gradually  to  two  ounces;  but  there  was  great 
diiEcultv  in  reconciling  the  patient  to  such  doses,  on  account  of  the  intense  nausea  pro- 
duced. {B.  and  F.  Med.-Chir.  Rev.,  Am.  ed.,  1856,  p.  198.) 

INEE.  Onaye,  Poison  of  Pahouius.  This  exceedingly  violent  poison  is  obtained  from 
the  seeds  of  the  StrophantuSi  hispidus,  an  apocynaceous  plant  of  Gaboon.  Hardy  and 
Gallois  have  found  in  it  a  crystalline  neutral  principle,  steophantin,  which  does  not 
give  alkaloid  reactions,  and  has  no  nitrogen  in  it.  {Bulletin  de  Therap.,  xcii.  499.) 
Inee  appears  to  kill  by  paralyzing  the  heart,  and  is  said  to  act  especially  upon  the  mus- 
cles, destroying  their  contractility.  {Q,ox\&u\t  Ann.  de  Theraj).,  1874,19;  Compt.-Rend. 
Soc.  Biolog.,  iv.  69.) 

INKS,  COLORED.  The  following  recipes  are  stated  by  the  Boston  Journal  of  Chem- 
istry to  be  preferable  to  the  solutions  of  anilin  dyes,  which  are  now  so  extensively  used 
as  coloi-ed  inks. 

Green.  Two  parts  acetate  of  copper,  one  part  carbonate  of  potassium,  and  eight  parts 
water.     Boil  till  half  is  evaporated,  and  filter. 

Blue.  Three  parts  Prussian  blue,  one  part  oxalic  acid,  and  thirty  parts  water.  When 
dissolved,  add  one  part  gum  arable. 

Yellow.  One  part  fine  orpiment,  well  rubbed  up  with  four  parts  thick  gum-water. 

Red.  With  the  aid  of  a  gentle  heat  dissolve  four  grains  of  carmine  in  one  ounce 
water  of  ammonia,  and  add  six  grains  of  gum  arable. 

Gold.  Rub  gold  leaf,  such  as  is  used  by  book-binders,  with  honey  till  it  forms  a  uni- 
form mixture.  When  the  honey  has  been  washed  out  with  water,  the  gold  powder  will 
settle  at  the  bottom,  and  must  be  mixed  with  gum-water  in  sufficient  quantity. 
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Silver.  Silver  leaf  treated  in  precisely  the  same  manner  gives  a  silver  ink.  Both  these 
inks  may,  when  dry,  be  polished  with  ivory. 

Black.  Three  ounces  crushed  gallnut,  two  ounces  crystallized  sulphate  of  iron,  two 
ounces  gum  arable,  and  twentv-iuur  ounces  water. 

White.  Fine  JFrench  zinc  w^ite  or  white  lead,  rubbed  up  with  gum-water  to  a  proper 
consistency. 

INSECT  POWDER.  Persian  or  Caucasian  Insect  Potcder,  or  Guirila,  consists  of 
the  flowers  of  Pyrethrum  carneum  and  P.  roseum,  growing  upon  the  Caucasian  moun- 
tains, at  an  elevation  of  about  a  mile.  Dalmatian  Insect  Powder  is  the  product  of 
P.  Cineraricefolium^  and  it  is  more  powerful  than  the  Caucasian  powder.  Insect 
Potcder  is  a  coarse  powder,  of  a  greenish-yellow  color  and  pungent  odor.  It  does  not 
appear  to  be  poisonous  to  man,  though  it  is  said  to  cause  some  confusion  of  head  in  those 
who  sleep  in  close  apartments  where  much  of  it  is  used.  Upon  the  insects,  however, 
which  are  apt  to  infest  the  person  of  man  and  animals,  as  well  as  bedding  and  sleeping 
apartments,  it  acts  very  destructively,  first  stupefying  and  then  killing  them.  It  is 
scattered  over  the  person,  upon  the  beds,  about  apartments,  etc.,  and  is  even  employed 
as  a  dressing  for  ulcers  and  wounds  to  prevent  the  formation  of  maggots.  It  also  an- 
swers to  preserve  dried  insects  and  plants  in  cabinet  collections.  The  demand  for  the 
powder  having  much  increased  of  late,  it  is  said  to  be  adulterated  with  the  leaves  and 
stems  of  the  plant.  (Noodt,  Buchner's  Neues  Repert.,  vii.  562.)  The  powder,  exhausted 
by  alcohol,  is  harmless  to  insects  ;  its  activity  is  therefore  dependent  upon  some  principle 
whose  nature  has  not  been  positively  determined.  31.  Trapp,  and  also  Ivanel  de  Bellesme, 
claim  that  it  is  an  alkaloid,  whilst  M.  Roiher  denies  that  it  is  of  such  nature.  (A.  J.  P., 
XXV.  1857 ;  Dragendorff,  Jahresbericht,  1876,  p.  121.)  Mr.  Texton  has  found  it  to  be  a 
soft  resin.  {A.  J.  P.,  1881,  p.  491.)  In  a  series  of  experiments.  Prof.  Riley  has  found 
that  the  fumes  of  the  burning  powder  are  very  poisonous  to  insects,  and  for  certain  pur- 
poses afford  a  ready  mode  of  application,  but  that  generally  a  watery  infusion  is  the 
best  and  cheapest  preparation.  It  is  also  used  now  in  the  form  of  cones  made  by  making 
a  mass  with  mucilage  of  gum,  with  the  addition  of  a  small  quantity  of  nitrate  of  potas- 
sium. After  drying,  these  are  ignited  like  a  pastile.  Twenty-five  grains  stirred  up  in 
two  quarts  of  water  were  sufficient  to  kill  young  cotton  worms.  The  infusion  soon  spoils. 
The  tincture  and  the  alcoholic  extract  are  both  efficient  preparations.  The  tincture  (one 
part  to  four)  has  been  especially  recommended,  diluted  with  ten  times  its  bulk  of  water, 
by  F.  Jager,  to  keep  off  vermin  from  the  human  body.  According  to  Prof.  Maisch  {A. 
J.  P.,  1869,  p.  128),  it  is  capable  of  causing  a  vesicular  eruption  like  that  produced  by 
the  poison  ivy. 

lODAL.  This  substance,  prepared  by  the  action  of  iodine  upon  a  mixture  of  alcohol 
and  nitric  acid,  is  decomposed  by  an  alkali  into  iodoform  and  formic  acid.  M.  Ra- 
buteau  found  it  to  resemble  chloral  in  its  actions  on  animals.  [Ann.  de  Therap.,  1870, 
p.  98.) 

lODATE  OF  CALCIUM.  {Ca(I03),5H,0.)  This  salt  has  been  brought  forward  by 
E.  Sonstadt  as  a  valuable  antiseptic,  to  be  used  in  the  preservation  of  food.  [Chem.  Xeics, 
xxviii.  297.)  Mr.  S.  W.  Moore  has  employed  it  in  doses  of  two  to  four  grains  three 
times  a  day  internally  in  febrile  cases,  and  found  it  to  lower  the  temperature  and  im- 
prove the  appetite.  [Atn.  Journ.  Med.  Sci.,  Ixx.  190.)  It  exists  in  sea-water,  but  may 
be  prepared  by  acting  upon  iodine  with  chlorinated  lime.  {A.  J.  P.,  1874,  p.  558.) 

lODATE  OF  IRON.  Ferric  lodate.  lodate  of  Sesquioxide  of  Iron.  (2Fe,(I03)„ 
re203.24H.,0.)  This  has  been  proposed  as  a  substitute  for  the  iodide  by  Prof.  Cameron. 
(Dublin  Quarterly,  1869,  p.  354.)  It  is  prepared  by  precipitating  five  fluidrachms  of  the 
stronger  solution  of  perchloride  of  iron  in  four  fluidounces  of  water  with  a  solution 
of  one  ounce  of  the  iodate  of  potassium  in  ten  ounces  of  water.  It  has  the  advantage  of 
being  nearly  tasteless,  and  not  injuring  the  teeth.     The  dose  is  two  to  five  grains. 

IODATE  OF  POTASSIUM.  This  salt  has  been  proposed  as  a  substitute  for  the 
chlorate  of  potassium.  MM.  Demarquay  and  Custin  propose  the  following  mode  of 
preparation,  which  is  followed  by  the  British  Pharmacopteia  in  making  its  test  solu- 
tion. Take  of  iodine  and  chlorate  of  potassium,  each,  one  part,  and  mix  them  with  five 
or  six  parts  of  water,  previously  acidulated  with  a  few  drops  of  nitric  acid,  and  heated 
to  ebullition.  As  soon  as  chlorine  ceases  to  escape,  treat  the  liquid  with  a  concentrated 
solution  of  chloride  of  barium.  "Wash  with  distilled  water,  and  decompose  with  dilute 
sulphuric  acid  the  iodate  of  barium  precipitated  ;  filter  to  separate  the  sulphate  of 
barium  ;  and  slowly  evaporate  the  solution.  Wash  with  distilled  water  the  crystals  of 
iodic  acid  that  are  formed,  dissolve  them  in  boiling  distilled  water,  and  saturate  with 
bicarbonate  of  potassium.  On  cooling,  the  iodate  is  deposited  in  small  crystals.  M. 
Stas  prepares  it  by  heating  moderately,  equal  equivalents  of  iodide  and  chlorate  of  potas- 
sium, dissolving  out  the  chloride  formed  with  cold  water,  and  repeatedly  crystallizing 
the  iodate  from  hot  water.  (A.  J.  P.,  1870,  p.  217.)  M.  Egidio  Pollacci'has  found  that 
phosphorus  affords  a  very  delicate  test  for  the  iodate,  as  does  also  the  iodate  for  phos- 
phorus, free  iodine  being  liberated.  (Journ.  de  Pharm.,  4e  ser.,  xx.  104.)  The  authors 
first  mentioned  have  employed  the  iodate  of  potassium  in  all  those  cases  of  ulcerated 


1674  '        Iodic  Acid. — Iodide  of  Calcium.  part  ii. 

and  otherwise  diseased  mucous  niombrane  of  the  mouth  and  fauces,  in  which  the  chlo- 
rate is  usually  prescribed,  and  have  found  it  to  produce  the  same  curative  eifects  more 
quickly,  more  energetically,  and  in  smaller  dose.  In  the  healthy  state,  it  acts  remark- 
ably on  the  pharyngeal  and  buccal  mucous  membrane,  j^oducing,  in  the  quantity  of  20 
or  30  grains,  a  peculiar  sense  of  constriction,  and  appearing  considerably  to  diminish 
the  mucous  secretion.  The  diseases  in  which  they  have  found  it  specially  beneficial  are 
diphtheria,  mercurial  affection  of  the  mouth,  and  gangrenous  stomatitis.  The  dose  used 
by  them  was  from  four  to  eight  grains.   {Dorvault's  liev.  Pharm.,  1858,  p.  25.) 

IODIC  ACID.  (HIOj.)  This  is  obtained  by  decomposing  the  iodate  of  calcium  with 
sulphuric  acid  {A.  J.  P.,  xlvi.  558),  or  by  heating  iodine  with  nitric  acid  (sp.  gr.  1-5), 
and  allowing  the  crj^stals  of  iodic  acid  to  separate  on  cooling.  It  has  been  proposed  by 
M.  Lutton  as  a  remedy  in  chronic  glandular  enlargements  and  goitre,  half  a  drachm  of 
a  two  per  cent,  solution  being  injected  into  the  affected  part.  {Ann.  de  Thc-rap.,  1874,  p. 
192.) 

IODIDE  OF  ANTIMONY.  Antlmonii  lodidum.  Teriodide  of  Antimony .  (Sblj.) 
According  to  Mr.  W.  Copney,  of  London,  this  iodide  may  be  conveniently  prepared  by 
gently  heating,  in  a  Florence  flask,  metallic  antimony  and  iodine,  in  the  proportion  of 
one  at.  to  three.  The  elements  combine  with  sudden  heat  and  liquefaction,  and,  upon 
the  withdrawal  of  the  heat,  the  iodide  formed  solidifies,  and  is  removed  from  the  flask 
by  breaking  it.  Iodide  of  antimony,  as  thus  prepared,  forms  a  somewhat  crystalline, 
foliated  mass,  which,  when  pulverized,  yields  a  deep  orange-red  powder.  By  the  action 
of  water  it  is  decomposed.  It  has  been  tried  as  an  alterative  in  a  dose  varying  from  a 
quarter  of  a  grain  to  a  grain,  given  in  the  form  of  pill. 

IODIDE  OF  BARIUM.  Barii  lodidum.  (Bal^.)  This  compound  may  be  formed  by 
double  decomposition,  by  adding  native  carbonate  of  barium  in  powder  to  a  boiling  solu- 
tion of  iodide  of  iron.  M.  Henry,  jun.,  obtained  it  by  decomposing  a  solution  of  sul- 
phide of  barium  by  a  concentrated  alcoholic  solution  of  iodine.  Sulphur  is  precipitated, 
which  is  separated  by  filtration,  and  iodide  of  barium  formed  in  solution,  from  which 
it  is  obtained  in  the  solid  state  by  rapid  evaporation  todrj-ness.  Iodide  of  barium  crys- 
tallizes in  small,  colorless  needles,  which  deliquesce  slightly,  and  are  very  .soluble  in 
water.  The  solution  promptly  undergoes  decomposition  by  exposure  to  the  air,  car- 
bonate of  barium  being  precipitated,  and  iodine  set  free,  which  colors  the  solution.  It 
has  been  used  with  advantage  by  Jahn,  as  an  alterative,  in  scrofulous  aftections  and 
morbid  growths.  Lugol  employed  it  in  scrofulous  enlargements.  The  dose  is  the  eighth 
of  a  grain  three  times  a  day,  gradually  increased  to  three  grains.  Biett  applied  it  to 
scrofulous  swellings  in  the  form  of  ointment,  made  with  four  grains  of  the  iodide  to  an 
ounce  of  lard. 

IODIDE  OF  BISMUTH  AND  POTASSIUM.  This  salt  has  been  proposed  as  a 
test  for  the  alkaloids,  but,  as  it  seems  to  ofter  no  advantages,  the  reader  is  referred  to  the 
A.  J.  P.,  xlvii.  374,  for  the  method  of  its  preparation  and  use. 

IODIDE  OF  CALCIUM.  Calcii  lodidum.  (Cal^.)  This  has  been  brought  into 
notice  by  M.  Malem,  in  a  memoir  published  in  the  Bulletin  Therapeutique  (Avril  30, 
1868),  as  preferable  to  any  other  iodic  compound  in  phthisis.  He  prepares  it  in  the  fol- 
lowing manner.  Treat  a  solution  of  iodide  of  iron  with  milk  of  lime.  The  liquor  thus 
obtained,  being  filtered,  and  evaporated,  yields  crystals  of  iodide  of  calcium.  It  may  also 
be  made  by  dissolving  lime  or  its  carbonate  in  hydriodic  acid.  Pure  iodide  of  calcium  is 
white,  and  crystallizes  in  large  plates  of  a  pearly  lustre.  Procured  as  recommended,  it  is 
yellowish,  probably  in  consequence  of  the  presence  of  iodine  in  excess.  It  is  deliquescent, 
and  very  soluble  in  water,  and  its  solution  is  capable  of  dissolving  iodine  added  to  it. 
Iodide  of  calcium  is  much  more  unstable  than  iodide  of  potassium.  When  taken,  it  is 
rapidly  decomposed  into  hydriodic  acid  and  salts  of  lime,  which  are  almost  immediately 
absorbed.  Most  patients  bear  it  very  well ;  and  M.  Malem  had  administered  it  without 
inconvenience  for  a  year  or  more.  It  is  especially  in  scrofulo-tuberculous  phthisis  that 
he  uses  it.  After  the  first  dose  the  appetite  is  often  improved,  digestion  becomes  regu- 
lar, the  respiration  deeper  and  more  easy,  the  cough  diminishes,  and  the  expectoration 
is  favorably  modified.  The  muscular  system  is  invigorated,  the  night-sweats  diminish, 
and  the  patient  increases  in  weight.  Its  long-continued  use  has  in  general  only  induced 
a  little  constipation,  which  often  disappears  upon  a  diminution  of  the  dose,  or  suspension 
of  the  medicine.  From  excessive  doses  M.  Malem  has  seen  symptoms  of  active  irritation 
induced,  as  increase  of  the  cough,  a  deep  color  of  the  urine,  uneasiness  in  its  discharge, 
and  pain  with  a  sense  of  fulness  in  the  region  of  the  kidneys.  But  these  symptoms  are 
fugitive,  and  easily  guarded  against  by  a  proper  regulation  of  the  dose.  From  one  to 
three  or  four  grains  may  be  given  after  each  meal.  (Ann.  de  Therap.,  1869,  p.  194).  To 
make  the  syrup  of  iodide  of  calcium  the  following  formula  has  been  proposed  by  Mr.  O. 
Eberbach  [P.  J.  Tr..,  3d  ser.,  i.  864).  Take  of  iodine  4  oz.  ;  iron  (in  form  of  wire)  Ih  dr.  ; 
distilled  water  q.s.  ;  milk  of  lime  (fresh)  q.s. ;  sugar  28  oz.  ;  simple  syrup  q.s. ;  mix  3  oz. 
of  the  iodine  with  the  iron  and  4  oz.  of  water,  in  a  thin  flask  with  long  neck  ;  shake 
occasionally  until  the  reaction  has  ceased  and  the  solution  assumes  a  pale  green  color  j 
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filter  the  solution  and  add  the  remainder  of  the  iodine ;  heat  to  the  boiling  point,  and  add 
milk  of  lime  until  all  of  the  iron  is  precipitated.  Filter,  and  wash  the  precipitate  with 
hot  water  until  all  the  iodide  is  washed  out,  and  then  bring  the  whole  to  the  measure 
of  20  fl.oz.  ;  add  the  sugar,  and  dissolve  by  a  gentle  heat ;  to  the  solution  add  enough 
simple  syrup  to  make  it  measure  40  fl.oz. ;  mix  thoroughly,  and  fill  into  2  oz.  bottles 
well  corked.  Stanislaus  Martin  prepares  the  syrup  by  triturating  5  parts  of  calcium 
hydrate  in  a  mortar  with  30  parts  of  sugar,  adding  100  parts  of  water  in  small  portions 
at  a  time,  allowing  it  to  stand  several  hours;  filtering,  adding  2  parts  of  iodine,  and 
when  this  is  dissolved,  170  parts  more  of  sugar,  and  flavoring  with  orange  flower  water. 
(P.  J.  Tr.,  1875,  p.  299.) 

IODIDE  OF  ETHYL.  Hydriodic  Ether.  Ethyl  Iodide.  (CjHJ.)  This  ether  may  be 
obtained  by  gradually  and  cautiously  mi.\ing  five  parts  of  alcohol,  ten  of  iodine,  and  one 
of  phosphorus,  and  distilling.  The' residue  of  the  distillation,  as  ascertained  by  D.  K. 
Tuttle,  is  phosphovinic  acid.  The  best  mode  of  proceeding,  in  order  to  avoid  danger, 
according  to  Soubeiran,  is  to  melt  the  phosphorus  with  a  gentle  heat  under  the  alcohol, 
contained  in  a  wide-mouthed  matrass,  and  to  add  the  iodine  gradually  through  a  tube, 
sealed  at  the  lower  end,  but  perforated  at  the  same  end  with  a  number  of  small  holes. 
The  tube  is  made  to  pass  through  a  grooved  cork,  to  give  exit  to  the  vapors,  and  is  so 
adjusted  as  to  reach  nearly  to  the  surface  of  the  melted  phosphorus.  The  matter  in  the 
matrass  is  distilled  to  the  extent  of  four-fifths,  the  distillate  is  washed  with  water  to 
separate  alcohol,  and  the  decanted  ether  is  dried  by  the  addition  of  a  few  pieces  of  chlo- 
ride of  calcium.  Dr.  de  Vrij  recommends  the  following  method  for  procuring  this  ether 
on  a  large  scale.  Absolute  alcohol  is  to  be  saturated  with  dry  hydrochloric  acid  gas,  the 
liquid  being  kept  well  cooled  ;  and  the  amount  of  the  acid  is  to  be  determined  by  a  sample. 
The  liquid  thus  saturated  is  to  be  put  into  a  retort  with  as  much  iodide  of  potassium  as 
may  be  necessary  to  form  chloride  of  potassium  ;  the  mixture  is  to  stand  for  a  day  ;  and 
is  then  to  be  submitted  to  distillation.  Finally,  the  ether  which  comes  over  is  to  be 
washed  and  rectified.  (See  A.  J.  P.,  1859,  p.  170.)  Personne  {Comjytes-Rendus,  i>l, 
4G8)  proposed*to  use  amorphous  phosphorus  instead  of  the  ordinary  kind,  thus  avoiding 
danger.  Reith  and  Beilstein  [Ann.  Chem.  Pharm.,  126,  250)  propose  the  following  pro- 
cess. Mix  10  parts  amorphous  phosphorus  with  50  parts  alcohol  of  sp.  gr.  0  83;  add  100 
parts  dry  iodine  in  small  portions.  The  mixture  should  be  allowed  to  stand  twenty- 
four  hours  before  distillation,  and  the  distillation  decolorized  by  a  solution  of  soda,  and 
deprived  of  water  by  redistilling  in  contact  with  chloride  of  calcium.  Hydriodic  ether 
is  a  colorless  non-inflammable  liquid,  insoluble  in  water,  with  a  penetrating  ethereal 
odor  and  pungent  taste.  Its  density  is  1-92,  and  boiling  point  71°-72°  C.(160=-161-6°  F.). 
Exposed  to  the  air  it  becomes  red  from  the  liberation  of  iodine;* the  change  in  color  is 
prevented  bj-  adding  to  the  bottle  .containing  it  a  globule  of  mercury.  M.  Huette  has 
proposed  this  ether  as  a  medicine,  to  be  used  by  inhalation,  placed  under  a  layer  of 
water.  Fifteen  or  twenty  inspirations  suffice  to  impregnate  the  system  with  iodine. 
Its  physiological  eflfects  appear  to  be  those  of  an  antispasmodic  and  general  stimulant. 
It  acts  also  as  a  powerful  anaesthetic,  when  sufficiently  long  inhaled.  It  increases  the 
appetite,  renders  the  pulse  fuller,  and  gives  vivacity  to  the  feelings  and  activity  to  the 
intellect.  M.  Huette  considers  it  a  suitable  preparation  for  bringing  the  system  rapidly 
under  the  influence  of  iodine,  and  by  any  desired  dose.  (See  .4.  J.  P..  xxiii.  156.)  Since 
the  therapeutic 'trials  of  M.  Huette  were  made,  Mr.  James  TurnbuU,  of  Liverpool,  and 
Dr.  Henry  Fisher,  of  New  York,  have  used  this  ether  by  inhalation  in  chronic  pulmo- 
nary diseases  with  satisfactory  results.  Dr.  Fisher  specifies  chronic  bronchitis  and  phthi- 
sis as  the  diseases  in  which  he  has  found  it  useful.  The  dose  is  15  drops,  three  or  four 
times  a  day,  inhaled  from  a  handkerchief.  Hydriodic  ether  often  has  an  unpleasant 
smell  from  the  presence  of  foreign  substances,  which  renders  it  off"ensive  to  patients. 
Phosphorus  is  a  common  and  injurious  impurity. 

lODO-CHLORIDES  OF  MERCURY.  Iodides  of  Calomel.  Sel  de  Bmdigny.  These 
compounds,  called  subiodide  and  protiodide  of  calomel,  were  brought  forward  as  reme- 
dies by  M.  Boutigny  in  1847.  They  are  now  rarely  used.  (For  an  account  of  their 
preparation  and  use.  see  14th  ed.  U.  S.  Dispensatory.) 

lODOHYDRARGYRATE  OF  POTASSIUM. '  It  has  been  found  by  chemists  that 
mercuric  iodide,  Hglj,  unites  with  the  more  positive  metallic  iodides  forming  a  series  of 
double  salts,  sometimes  called  iodohydvargyrates.  These  have  been  particularly  studied 
by  Boullay  {Ann.  Ch.  Phys.  [2],  34,  p.  345),  who  finds  that  a  concentrated  solution  of 
potassium  iodide  will  dissolve  mercuric  iodide  in  the  ratio  of  3  mols.  of  the  mercuric  salt 
for  every  two  of  the  potassium  salt.  When  the  solution  is  cooled,  one  mol.  of  red 
mercuric  iodide  crystallizes  out,  and  then  from  the  mother-liquor  deposits  yellow  prisms, 
having  the  composition  2(HgTj,KI)  +  3HjO.  This  substance  was  presented  to  the  notice 
of  the  profession,  as  a  new  remedy  of  remarkable  powers,  in  Feb.  1834,  by  Dr.  "William 
Channing,  of  New  York.    {Am.  journ.  of  Med.  Sci.,  x'm.  ZS8.) 

Dr.  Channing  attributes  to  this  preparation  the  effects  of  diffusing  ex'citement,  and 
equalizing  the  circulation.  In  the  different  cases  in  which  he  tried  it,  he  thought  he  saw 
evidence  of  its  favorable  influence  on  the  lungs,  in  allaying  cough  and  improving  expeo* 
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toration  ;  on  the  alimentary  canal,  in  restoring  the  healthy  secretions ;  on  the  kidnej'?, 
in  reviving  their  activity ;  on  the  skin  and  cellular  tissue,  in  cicatrizing  superficial  ulcer- 
ations ;  and  on  the  absorbent  and  exhalant  systems,  in  causing  the  disappearance  of 
eft'used  fluid.  The  principal  diseases  in  which  he  found  it  useful  were  chronic  bronchitis, 
hooping-cough,  tonsillitis,  chronic  gastro-enteritis,  dyspepsia,  ascites,  anasarca,  amenor- 
rhosa,  Icucorrhoea,  eruptions,  and  scrofula.  In  some  cases  of  phthisis,  it  mitigated  the 
symptoms,  and  appeared  to  prolong  life.  Dr.  Hildreth,  of  Ohio,  has  tried  the  prepara- 
tion, and  reports  favorably  of  its  effects  in  functional  dyspepsia,  enlargement  of  the 
spleen,  amenorrhoea,  dysmenorrhcea,  leucorrhcea,  scrofulous  affections,  ascites,  and  gen- 
eral dropsy.  [Am.  Journ.  of  Med.  Sci.,  xxvi.  312.) 

The  average  dose  of  the  remedy  may  be  stated  at  the  twelfth  of  a  grain  three  times  a 
day ;  but  in  peculiar  constitutions,  not  more  than  the  forty-eighth,  the  ninety-sixth,  or 
the  two-hundredth  of  a  grain  daily  can  be  borne.  For  the  convenience  of  physicians 
who  may  wish  to  make  trial  of  the  remedy,  we  give  the  following  formula,  deduced 
from  the  statements  in  Dr.  Channing's  paper.  Take  of  iodide  of  potassium  three  and  a 
half  grains  ;  red  iodide  of  mercury  four  and  a  half  grains  ;  distilled  water  a  fluidounce. 
Dissolve  first  the  iodide  of  potassium  and  then  the  red  iodide  of  mercury  in  the  water. 
The  compound  salt  in  this  solution  may  be  assumed  to  amount  to  eight  grains,  though 
there  is  a  small  excess  of  the  iodide  of  potassium.  Of  this  solution  from  two  to  five 
drops,  containing  from  the  thirtieth  to  the  twelfth  of  a  grain,  may  be  given  three  times 
a  day.  It  may  be  administered  in  the  compound  syrup  of  sarsaparilla,  which  does  not 
decompose  it. 

The  iodohydrargyrate  of  potassium  was  suggested  by  F.  L.  Winckler  as  a  qualitative 
test  of  the  organic  alkaloids,  with  which  it  produces  insoluble  precipitates  ;  and  subse- 
quently it  was  used  by  Prof.  F.  F.  Mayer,  of  New  York,  for  determining  the  quantity 
of  these  alkaloids  in  any  mixture  containing  them.  Prof.  Mayer  employed,  for  volu- 
metric analysis,  a  solution  made  with  l;-i-546  grammes  of  corrosive  sublimate,  49-8 
grammes  of  iodide  of  potassium,  and  a  litre  of  distilled  water.  For  the  value,  in  our  own 
weights  and  measures,  of  the  gramme  and  litre,  the  reader  is  referred  to  tables  in  Part 
III.  of  this  work.     Of  the  solution  thus  made  one  cubic  centimetre  precipitates,  of 


Aconitine 00267  gram 

Atropine 00145 

Erucine 0-0233 

Cinchonine 00102 


Quinidine 0-0120  i 

Quinine 00108" 

Strychnine 00167 

Veratrine 0-0269 


Conine 000416  gram. 

Morphine....  00200 

Narcotine....  0-0213 

Nicotine 0-0040o 

The  resulting  precipitates  are  hydriodates  of  the  alkaloids,  respectively,  with  iodide  of 
mercury.  They  may  be  produced  in  acid,  neutral,  and  feebly  alkaline  liquids,  except  in 
the  presence  of  alcolu)l  and  acetic  acid,  by  which  they  are  dissolved.  For  those  who 
may  not  possess  the  requisite  instruments.  Prof.  Mayer  gave  the  following  table,  having 
reference  to  ordinary  officinal  weights.  The  solution  was  made  with  16-25  grains  of 
corrosive  sublimate,  100  grains  of  iodide  of  potassium,  and  enough  distilled  water  to  make 
altogether  12-5  troyounces,  or  6000  grains.     Of  this  solution  10  grains  will  precipitate  of 


Aconitine 00534  grs. 

Atropine 0-0289    " 


}o. 
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Sulphate        of 

atropine. 

Brucine 00466 

Cinchonine 0-0204 

Sulphate       of  I  Q.(j25o 

cinchonine...  j 


Quinine 0-0216  grs. 

Sulphate        of)    Q.Q9q(> 

quinine J 

Strychnine 00334 

Veratrine...-. 0-0538 


Conine 00083 

Morphine 00400" 

Sulphate       of  I  Q. 
morphine...  J 

Nicotine 0-0081 

Quinidine 00240 

Sulphate      of  )   ^.^^g^ 
quinidine...  J 

For  further  observations  upon  Mayer's  method  of  effecting  the  assay  of  the  alkaloids, 
seeA.J.  P.,  1863, p. 20.  (See  Test  Solution  of  Iodide  of  Mercury  and  Potassium,  Part  III.) 
lONIDIUM  MARCUCCI.  This  name  has  been  conferred  by  Dr.  Bancroft  upon  a 
South  American  plant  supposed  to  be  the  source  of  a  medicine  used  with  great  asserted 
advantage  in  Maracaibo  and  elsewhere,  in  elephantiasis  and  other  cutaneous  affections. 
A  specimen,  however,  received  from  Dr.  Bancroft,  was  found  by  Sir  W.  Hooker  to  be 
identical  with  the  lonidium  parviflorum  of  Ventinat.  The  medicine  is  called  by  the 
Indians  cuichujichuUi,  and  grows  in  the  neighborhood  of  liiobamba,  a  small  town  at  the 
foot  of  the  great  mountain  of  Chiinborazo.  It  is  said  to  be  diaphoretic,  diuretic,  occa- 
sionally sialagogue,  and  in  large  doses  emetic  and  cathartic.  The  root  is  the  part  used. 
For  further  knowledge  on  the  subject,  see  A.  J.  P.,  iii.  125. 

ISATIS  TINCTORIA.  Woad.  Pastel.  A  biennial  plant,  indigenous  and  cultivated 
in  Europe.  The  leaves  have  a  fugitive  pungent  odor,  and  an  acrid  very  durable  taste ; 
they  have  been  used  in  scorbutic  affections,  jaundice,  and  other  complaints,  but  are 
only  valuable  for  making  a  blue  dye-stuff,  woad,  which  has  been  long  employed  in 
Europe,  though  at  present  nearly  superseded  by  indigo.  The  leaves  are  prepared  by 
grinding  them  to  a  paste,  which  is  made  into  balls,  placed  in  heaps,  and  allowed  to  fer- 
ment. AVhen  the  fermentation  is  at  an  end,  the  mass  falls  into  a  coarse  powder,  which 
is  the  dve-stulf  in  question. 

ISOPYRUM  THALICTROIDES.  F.  A.  Harsten  believes  he  has  found  two  alka- 
loids, isopyrine  and  pseudoisopyrine,  in  the  root  of  this  plant.    (^4.  J.  P.,  xliv.  453.) 
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JEFFERSONIA  DIPHYLLA.  Tunn-leaf.  This  is  a  small,  indiifenous,  herbaceous, 
perennial  plant,  one  of  the  Berberidaceae.  From  a  knotty  rhizome,  having  long  radicles, 
arises  a  naked  one-flowered  scape  about  a  foot  in  height,  and  leaves  which  stand  in  pairs 
on  long  footstalks.  The  flower  is  white,  with  a  four-leaved  colored  calyx,  and  eight 
petals;  and  the  fruit  is  a  one-celled,  obovate,-substipitate  capsule,  dehiscent  near  the 
top,  with  many  oblong  seeds,  united  at  the  base.  The  plant  grows  in  the  Middle  and 
Western  States.  The  rhizome,  which,  with  the  rootlets  attached,  is  the  part  used,  has 
a  brownish  yellow  color,  and  a  bitter,  acrid  taste,  which  resides  in  its  cortical  part,  the 
inner  portion  being  nearly  tasteless.  It  was  analyzed  by  Prof.  E.  S.  Wayne,  of  Cin- 
cinnati, and  found  to  contain  albumen,  gum,  tannic  acid,  starch,  pectin,  a  fatty  resin, 
hard  resin,  sugar,  lignin,  and  a  peculiar  acrid  principle,  having  acid  properties  and 
resembling  polygalic  acid,  in  which  it  is  supposed  that  the  virtues  of  the  root  reside. 
The  root  is  said  to  be  emetic  in  large  doses,  tonic  and  expectorant  in  smaller  doses,  and 
not  unlike  seneka,  as  a  substitute  for  which  it  is  sometimes  used.  {A.  J.  P.,  xxvii.  1.) 
According  to  Prof.  Mayer,  of  New  York,  the  rhizome  of  this  plant  contains  a  small 
quantity  of  berberine,  and  a  second  white  alkaloid.  The  pectin  of  Mr.  AV'ayne  he  con- 
siders to  be  saponin.  {Ibid.,  18G3,  p.  99.) 

JELLIES.  The  form  of  Jelly  is  sometimes  a  convenient  method  of  administering 
medicines,  especially  the  fixed  oils,  as  cod-liver  oil,  castor  oil,  resinous  juices,  etc.  The 
following  is  a  formula  recommended  by  Prof.  Parrish  and  AVilliam  C.  Bakes.  "Take 
of  the  fixed  oil  or  liquid  resin  a  troyonnce ;  honey,  syrup,  each,  half  a  trovounce ;  gum 
arable,  in  powder,  tico  drachms ;  Kussian  isinglass, /or^v  ,7r«iH.5;  orange-flower  water, 
six  fliiidrachms.  Dissolve  the  isinglass,  with  the  aid  of  heat,  in  half  a  fluidounce 
of  the  orange-flower  water,  replacing  the  water  as  it  evaporates.  Triturate  the  other 
ingredients,  with  the  remainder  of  the  orange-flower  water,  into  a  homogeneous  mass 
in  a  warmed  mortar,  then  add  the  hot  solution  of  isinglass,  stir  the  mixture  as  it  cools, 
and  set  it  aside  to  gelatinize."  {A.  J.  P.,  1861,  p.  4.)  Any  other  aromatic  water 
may  be  substituted  for  that  of  the  orange-flower,  and  cinnamon-water  diluted  with  an 
equal  measure  of  pure  water  would  probably  better  cover  the  ofl'ensive  taste.  In  refer- 
ence to  cod-liver  oil,  the  bitter-almond  or  cherry-laurel  water  would  be  still  more 
eflectual ;  care,  however,  being  taken  in  this  case,  that  the  water  is  duly  diluted,  lest  too 
large  a  dose  of  it  be  administered. 

JUXIPERUS  YIRGINIAXA.  Red  Cedar.  The  tops  of  this  plant  were  formerly 
included  in  the  secondary  list  of  th«  U.  S.  PharmacojXKia.  The  tree  is  an  evergreen  of 
slow  growth,  seldom  very  large,  though  sometimes  attaining  a  height  of  forty  or  fifty  feet, 
with  a  stem  more  than  a  foot  in  diameter.  It  has  numerous  and  close  branches,  which,  in 
the  3'oung  tree,  spread  out  horizontally  near  the  ground  ;  but  as  the  tree  advances,  the 
lower  branches  slowly  decay,  leaving  the  trunk  irregular  with  knots  and  crevices.  The 
leaves  are  very  small,  fleshy,  ovate,  concave,  pointed,  glandular  on  their  outer  surface, 
ternate  or  in  pairs,  and  closely  imbricated.  Those  of  the  young  shoots  are  often  much 
longer  and  spreading.  The  leaves  closely  invest  the  extreme  twigs,  increasing  with 
their  growth,  till  ultimatelj-  lost  in  the  encroachments  of  the  bark.  The  red  cedar 
grows  in  all  latitudes  of  the  United  States,  from  Burlington,  in  Yermont,  to  the  Gulf 
of  Mexico;  but  it  is  most  abundant  and  vigorous  in  the  southern  section.  The  interior 
wood  is  of  a  reddish  color,  and  highly  valuable  on  account  of  its  great  durability.  Small 
excresoences,  which  are  sometimes  found  on  the  branches  of  the  tree,  are  popularly  used 
as  an  anthelmintic,  under  the  name  of  cedar  apples,  in  the  dose  of  from  ten  to  twenty 
grains  three  times  a  day.  The  tops  have  a  peculiar  not  unpleasant  odor,  and  a  strong, 
bitterish,  somewhat  pungent  taste.  These  properties  reside  chiefly  in  a  volatile  oil,  and 
are  readily  imparted  to  alcohol.  The  leaves,  analyzed  by  Mr.  Wm.  J.  Jenks,  were  found 
to  contain  volatile  oil,  gum,  tannic  acid,  albumen,  bitter  extractive,  resin,  chlorophyll, 
fixed- oil,  lime,  and  lignin.  (.4.  J.  P.,  xiv.  23.3.)  They  bear  a  close  resemblance  to  the 
leaves  of  Juniperus  Sabina,  from  which  they  can  be  certainly  distinguished  only  by  the 
difference  of  odor.  The  0(7  of  red  cedar  is  now  an  article  of  commerce :  it  is  used  prin- 
cipally in  perfumery,  and  is  one  of  the  principal  constituents  of  the  popular  extract  of 
white  rose.  (A.  J.  P.,  1877,  p.  186.)  It  possesses,  in  a  marked  degree,  the  well-known 
agreeable  odor  of  the  red  cedar  wood.  Cedren  camphor,  CijH^gO  =  CjjHj^  +  HjO,  may 
be  obtained  by  cooling  the  oil  until  coagulated,  and  separating  the  crystalline  portion 
by  expression  ;  the  expressed  liquid  is  cedrm.  C,jH,^,  which,  after  rectification  and  dis- 
tillation, has  the  sp.  gr.  0-984  at  15°  C.  (59=  F),  boiling  at  248°  C.  (4784°  F.). 

Uses.  The  resemblance  of  red  cedar  to  savine  is  said  also  to  extend  to  its  medical 
properties.  It  is,  however,  much  less  energetic,  and  has  not  acquired  the  confidence  of 
the  profession  generally.  Externally  applied  it  acts  as  an  irritant;  and  an  ointment, 
prepared  by  boiling  the  fresh  leaves  for  a  short  time  in  twice  their  weight  of  lard,  with 
the  addition  of  a  little  wax,  is  employed  as  a  substitute  for  savine  cerate  in  maintaining 
a  purulent  discharge  from  blistered  surfaces.  Sometimes  the  dried  leaves  in  powder  are 
mixed  with  six  times  their  weight  of  resin  cerate,  and  used  for  a  similar  purpose.  But 
neither  of  these  preparations  is  as  eff"eetual  as  the  analogous  preparation  of  savine.  The 
volatile  oil  actfe  probably  like  oil  of  savine  ;  and  in  the  Boston  Med.  and  Swg.  Joum.,  xL 
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4G9,  several  cases  of  poisoning  are  recorded  by  Dr  S.  C.  "Watt,  of  Gouverneur,  New  York. 
It  appears  that  this  oil  has  the  reputation  of  producing  abortion,  and  was  taken,  in  three 
of  the  cases  described,  with  a  view  to  that  effect.  In  one  instance  a  fluidrachm  was 
taken,  in  another  a  fluidounce,  and  in  both  of  these  cases  recovery  took  place.  Two  of 
the  cases  were  fatal.  The  symptoms  were  burning  in  the  stomach,  sometimes  vomiting, 
violent  convulsions,  coma,  and  a  very  slow  pulse.  The  operation  of  the  poison  was 
mainly  on  the  brain.  No  abortive  effect  was  experienced  in  either  case.  The  stomach, 
on  examination  after  death,  showed  marks  of  inflammation,  but  not  violent. 

KALMIA  LATIFOLIA.  Laurel.  Mountain  Law-el.  Broad-leafed  Laurel.  Calico- 
bush.  This  well-known  evergreen  inhabits  all  sections  of  the  United  States,  being  espe- 
cially abundant  on  the  sides  of  hills  and  mountains,  which  it  adorns  in  summer  with  its 
elegant  flowers.  It  is  from  three  to  ten  feet  in  height.  The  leaves,  which  are  possessed 
of  poisonous,  narcotic  properties,  have  been  found  by  Mr.  Charles  Bullock  to  contain 
gum,  tannic  acid,  resin,  chlorophyll,  fatty  matter,  a  substance  resembling  mannite,  an 
acrid  principle,  wax,  extractive,  albumen,  yellow  coloring  matter,  lignin,  and  salts  of 
potassium,  calcium,  and  iron.  {A.  J.  P.,  xx.  264.)  Mr.  George  W. "Kennedy  detected 
the  alkaloid  arbutin  in  them.  {Ibid.,  xlvii.  5.)  They  are  said  to  prove  fatal  to  sheep 
and  some  other  animals,  but  are  eaten  with  impunity  by  deer,  goats,  and  partridges.  Dr. 
Barton  states,  in  his  "Collections,"  that  the  Indians  sometimes  use  a  decoction  of  the 
leaves  to  destroy  themselves.  It  is  said  that  death  has  been  occasioned  by  eating  the 
flesh  of  partridges  and  pheasants  which  have  fed  upon  them  during  winter.  Dr.  N. 
Shoemaker  published,  in  the  A'or^/t  American  Med.  and  Surg.  Journ.,  two  cases  of  poison- 
ing which  resulted  from  eating  a  pheasant,  in  the  craw  of  which  laurel  leaves  were 
found.  The  symptoms  were  nausea,  temporary  blindness,  pain  in  the  head,  dyspnoea, 
pallid  countenance,  cold  extremities,  and  a  very  feeble  pulse,  which  in  one  case  was  for 
some  time  absent  at  the  wrist,  in  the  other  beat  only  forty  strokes  in  the  minute.  In 
both  cases  relief  was  afforded  by  vomiting,  produced  by  a  tablespoonful  of  flour  of 
mustard  mixed  with  warm  water.  A  case  of  similar  poisoning  is  related  in  the  Edin- 
burgh Med.  Jojirn.,  185G,  p.  1014,  in  which  epigastric  tension  and  uneasiness,  glowing 
heat  of  the  head,  loss  of  sight,  coldness  of  the  extremities,  general  prostration,  and 
twitchings  of  the  muscles  were  the  prominent  symptoms,  followed  by  nausea  and  full 
vomiting,  which  afforded  some  relief.  But  feelings  of  formication  and  weakness  of  the 
limbs,  with  great  prostration  of  the  circulation,  remained  for  several  hours,  requiring 
the  use  of  stimulants.  Dr.  Barton  was  informed  that  the  powdered  leaves  were  employed 
by  an  empiric  with  success  in  certain  stages  of  fever;  and  Dr.  Thomas,  in  an  inaugural 
dissertation,  published  at  Philadelphia,  in  1802,  states  that  an  obstinate  case  of  diar- 
rhoja  was  cured  by  a  decoction,  made  by  boiling  an  ounce  of  the  leaves  in  eight  ounces 
of  water  down  to  four  ounces.  Thirty  drops  were  given  six  times  a  day  ;  but  this  quan- 
tity produced  vertigo,  and  the  dose  was  afterwards  repeated  only  four  times  daily.  The 
leaves  are  said  to  have  been  used  advantageously  in  syphilis.  Externally  applied,  in  the 
shape  of  ointment  or  decoction,  they  have  been  found  useful  in  tinea  capitis,  psora,  and 
other  cutaneous  affections  ;  but  caution  is  necessary  in  their  application,  as,  according  to 
Dr.  Barton,  nervous  sj^mptoms  have  resulted  from  the  external  use  of  the  decoction.  Dr. 
Bigelow  has  seen  the  recently  powdered  leaves  given  in  doses  of  from  ten  to  twenty 
grains,  without  perceptible  effect. 

It  is  probable  that  other  species  of  Kalmia,  as  K.  angustifolia,  or  sheep-laurel,  and  K. 
glauca,  or  swamp-laurel,  have  properties  identical  with  those  of  K.  laUfolia.  A  decoc- 
tion of  the  leaves  of  K.  angustlfoUa  is  used  by  the  negroes  of  North  Carolina  as  a  wash 
for  an  ulcerative  affection  between  the  toes. 

KAURI  GUM.  This  is  an  amber-like  substance,  varying  from  a  soft  cream-white  to 
an  amber  color,  dug  in  large  quantities  from  the  soil  in  New  Zealand.  It  is  an  exu- 
dation from  the  Dammara  australis,  but  as  it  first  exudes  and  is  found  on  the  surface 
of  the  ground,  it  is  not  esteemed.  For  a  full  account  of  it,  see  P.  J.  Tr.,  ix.  715.' 
It  yields  on  distillation  an  oil  almost  entirely  composed  of  a  terpene.  (A.  J.  P.,  1881, 
p.  419.) 

KOMBE  POISON.  This  is  an  African  poison,  prepared  from  the  seeds  of  an  apocy- 
naceous  plant,  Stropanthus  Kombc,  Oliver.  Dr.  T.  Ii.  Eraser  has  found  it  to  act  pri- 
marily on  the  heart,  producing  paralysis  with  permanent  contraction.  It  exaggerates 
the  susceptibility  of  the  voluntarj^  muscles,  and  finally  causes  rigidity  with  acid  reaction. 
The  reflex  function,  but  not  the  motor  conductivity,  of  the  cord  is  suspended  soon  after 
the  cardiac  paralysis.  For  further  details,  see  Dr.  Eraser's  paper  in  the  Proc.  Roy.  Soc. 
Edinh.  1869-70 ;  abstracted.  Journal  of  Anatomy,  vol.  vii. 

KOSSALA.  This  is  an  Abyssinian  remedy  against  tape-worm.  (See  Proc.  A.  P.  A., 
xxvi.  p.  171.) 

KOUMYS.  Kumys.  This  is  a  liquor  originally  prepared  by  the  Tartars  from  the 
milk  of  mares,  but  recently  itjiitated  with  cow's  milk  to  a  great  extent.  It  is  said  to 
be  prepared  in  Tartary  by  putting  the  mare's  milk  in  tall  vessels  whilst  warm,  adding 
koumys,  one  part  for  every  ten  of  milk,  stirring  thoroughly  every  few  minutes,  and  in 
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three  or  four  hours  taking  out  and  bottling  in  champagne  bottles.  (Joiirn.  de  Phnrm., 
1875,  p.  59.)  For  an  account  of  the  method  employed  in  Russia,  see  A.  J.  P.,  1875,  p. 
261.  The  milk  of  the  mares  of  the  Steppes  is  stated  to  resemble  that  of  women,  being 
much  richer  than  cow's  milk  in  sugar  and  pt^)orer  in  casein.  (For  analysis,  see  Joum, 
de  Pharm.,  1875,  p.  02.)  Accordingly,  in  preparing  the  substitute  for  true  koumys,  H, 
and  X.  Schulze,  of  Berlin,  add  sugar  of  milk  to  cow's  milk,  and  ferment  with  brewer's 
yeast  in  open  tanks,  stirring  frequently,  skimming  off  the  casein  and  butter  which  rise 
to  the  surface,  and  bottling  whilst  fermentation  is  very  active.  (Phila.  Med.  Times, 
Jan.  1874.)  (For  a  method  of  making  a  very  fictitious  koumys  out  of  condensed  milk, 
see  Ibid.)  Mr.  W'ilckens  adds  to  every  litre  of  cow"s  milk  30  grains  of  milk  sugar  and 
twice  that  weight  of  beer  yeast,  and  then  fills  champagne  bottles  to  within  about  a  half- 
inch  of  the  top,  corking  securely.  This  koumys  is  said  to  be  good  from  the  fifth  to 
the  twentieth  day.  (Joum.  de  Pharm.,  1875.)  .The  true  koumys  does  not  keep  long, 
and  therefore  must  be  drunk  at  the  place  of  production.  For  particulars  as  to  the  va- 
rieties of  it,  etc.,  see  Ibid.,  Janv.  1875 ;  also,  Truckenmiller,  A.  J.  P.,  1880,  p.  292.  Dr. 
L.  Wolff  [A.  J.  P.,  1880,  p.  291)  hjvs  furnished,  probably,  the  best  formula  for  koumys: 
"  Grape  sugar,  half  an  ounce.  Dissolve  it  in  four  ounces  of  water.  Dissolve  twenty 
grains  of  Fleischmann's  compressed  yeast,  or  well  washed  and  pressed  out  brewer's  yeast, 
in  two  ounces  of  milk.  31ix  the  two  solutions  in  a  quart  champagne  bottle,  which  is  to 
be  filled  with  good  cow's  milk  to  within  two  inches  of  the  top.  Cork  well,  secure  the 
cork  with  wire,  and  place  in  a  cellar  or  ice  chest,  where  a  temperature  of  10°  C.  (50°  F.) 
or  le^s  can  be  maintained,  and  agitate  three  times  a  day.  In  three  or  four  days  the 
koumys  is  ready  for  use,  and  should  not  be  kept  longer  than  four  or  five  days  ;  it  should 
be  drawn  only  with  a  champagne  tap.' 

According  to  M.  Stalberg,  the  composition  of  true  koumys  is  as  given  below;  other 
analyses  may  be  found  in  the  Joum.  de  Pharm.,  1875,  p.  02.  Kinnys  of  June.  In  100 
parts,  alcohol  105,  fat  205,  sugar  of  milk  2-20,  lactic  acid  115,  casein  112,  salts  028, 
carbonic  acid  0-75.  Kumys  of  September.  Carbonic  acid  1-86,  alcohol  3-23,  fat  105, 
lactic  acid  292,  casein  and  salts  1-21.  M.  Stalberg  gives  the  following  as  the  result 
of  an  analvsis  of  Swiss  kumvs,  made  from  skimmed  cow's  milk  to  which  sugar  had 
been  added*.  Alcohol  3022,  lactic  acid  0-2.50,  sugar  2-370,  albumen  2099,  butter  2008, 
mineral  salts  0574,  carbonic  acid  1997.  Prof.  "NVarnikiewicz  found  in  kumys  from  cow's 
milk  0-32  per  cent,  of  solid  material,  casein  3  08,  butter  022,  milk  sugar  177,  salts  0-33, 
lactic  acid  0-02,  alcohol  1-23  parts  per  hundred. 

The  taste  of  koumjs  is  sweet  but  acidulous  and  peculiar.  In  small  quantities  it  is 
said  to  increase  the  appetite,  in  large  quantities  to  take  the  place  of  solid  food,  each  quart  of 
it  containing,  according  to  Dr.  Victor  Jagielsky,  four  ounces  of  solid  food.  [N.  R.,  i.  1.) 
In  warm  weather  it  is  said  to  act  as  a  diaphoretic,  in  cold  weather  as  a  diuretic.  It  is 
used  especially  in  chronic  constitutional  diseases  attended  with  emaciation,  such  as  pul- 
monary phthisis,  in  chronic  abdominal  catarrhs,  and  in  albuminuria.  Jagielsky  claims 
that  it  is  a  powerful  diuretic.  (Br.  Med.  Jonm.,  1879,  ii.  288.)  In  wasting  diseases  it 
is  affirmed  (N.  R.,  i.  4)  that  if  no  improvement  in  weight  occur  in  ten  days,  the  treat- 
ment should  be  discontinued.  Usually  the  patient  should  at  first  take  but  a  small 
quantity  per  day,  but  the  ration  should  be  rapidly  increased  until  it  constitutes  almost 
all  the  food  taken.  Mr.  Hourowicz  states  that  in  Kussia  "the cure"  requires  from  twelve 
to  fifteen  pounds  of  milk  daily  (two  mares),  and  that  the  koumys  is  taken  in  doses  of  a 
teaoupful  to  a  tumblerful  every  half-hour  or  hour  early  in  the  morning. 

LABTDAXUM.  Lndanum.  A  resinous  substance,  obtained  from  various  species  of 
Cistus,  especially  C.  Creticus,  C.  ladanifeni.^,  and  C.  laurifolius,  small  evergreen  shrubs, 
inhabiting  the  islands  of  the  Grecian  Archipelago,  and  the  different  countries  bordering 
on  the  Mediterranean.  Upon  the  leaves  and  branches  of  these  shrubs  a  juice  exudes, 
which  is  collected  by  means  of  an  instrument  resembling  a  rake,  with  leather  thongs  in- 
stead of  teeth,  which  is  drawn  over  the  plant.  The  juice  adheres  to  the  pieces  of  leather, 
and  is  afterwards  separated.  It  is  said  that  labdanum  was  formerly  collected  by  combing 
the  beards  of  goats  which  had  been  browsing  uptm  the  leaves  of  the  cistus  ;  and  Landerer 
states  that  it  is  at  the  present  time  srathered  in  the  same  way  in  Cyprus  from  sheep  and 
goats,  whose  fleeces  become  loaded  with  it  while  they  are  pasturing.  (See  P.  J.  TV.,  xi. 
6.)  It  comes  chiefly  from  the  Grecian  Islands.  Two  varieties  exist  in  commerce.  The 
purest  labdanum  is  in  masses  of  various  sizes,  sometimes  weighing  several  pounds,  en- 
closed in  bladders,  dark  red  almost  black  externally,  grayish  internally  when  first  broken, 
of  the  consistence  of  a  plaster,  softening  in  the  hand  and  becoming  adhesive,  of  an  agree- 
able balsamic  odor  like  that  of  amber,  and  of  a  bitter,  balsamic,  somewhat  acrid  taste. 
It  is  very  inflammable,  burning  with  a  clear  flame.  On  exposure  it  becomes  dry,  po- 
rous, and  brittle.  Little  of  this  variety  is  found  in  the  markets.  Common  labdanum  is 
in  contorted  or  spiral  pieces,  light,  porojis,  blackish  gray,  hard  and  brittle,  not  softening 
between  the  fingers,  similar  in  odor  and  titste  to  the  preceding  variety,  but  less  inflam- 
mable, and  mixed  with  sand  and  other  earthy  matters,  which  are  obvious  to  the  sight. 
A  specimen  exhibited  at  the  International  Exhibition  of  1802,  at  London,  was  in  flattish 
pieces,  an  inch  or  more  thick,  with  remains  of  leaves  on  one  side,  of  a  very  dark  green- 
ish brown  color,  and  a  granular  somewhat  shining  fracture.    Guibourt  found  in  100  parts 
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of  the  labdanum  in  masses,  86  parts  of  resin  with  a  little  volatile  oil,  7  of  wax,  1  of 
watery  extract,  and  6  of  earthy  substances  and  hair.  In  the  contorted  variety,  Pelletier 
found  20  per  cent,  of  resin,  3-6  of  gum  with  malate  of  calcium,  0-6  of  malic  acid,  19  of 
wax,  1-9  of  volatile  oil  including  loss,  and  72  of  ferruginous  sand.  Labdanum  is  a 
stimulant  expectorant,  formerly  given  in  catarrhal  and  dysenteric  affections.  At  pres- 
ent it  is  employed  in  plasters,  and  but  seldom  even  for  that  purpose.  It  is  sometimes 
used  in  fumigation. 

.  LAC.  A  resinous  substance  obtained  from  several  trees  growing  in  the  East  Indies, 
particularly  from  Croton  laccifeinmi,  two  species  of  Ficus,  F,  religiosa  and  F.  Jiidica, 
and,  according  to  Valentine  Ball,  Schlerchera  tvijuga,  Butca  fro7idosa,  and  Zizyplms  ju- 
jiiba.  Prof.  Stillman  states  that  Acacia  Orecjgii  and  Larrea  Mexicana,  plants  growing  in 
Arizona, Colorado,  and  the  Western  territories,  furnish  both .s/teWrtc and  lacdye.  {A.  J.  P., 
1880,  p.  409.)  It  is  found  in  the  form  of  a  crust,  surrounding  the  twigs  or  extreme 
branches,  and  is  generally  supposed  to  be  an  exudation  from  the  bark,  owing  to  the  punc- 
ture of  an  insect  belonging  to  tiie  genus  Coccus,  and  denominated  C.  Lacca.  By  some  it  is 
thought  to  be  an  exudation  from  the  bodies  of  the  insects  themselves,  which  collect  in 
great  numbers  upon  the  twigs,  and  are  embedded  in  the  concreted  juice,  through  which 
the  young  insects  eat  a  passage  and  escape.  Several  varieties  are  known  in  commerce. 
The  most  common  are  stick-lac,  seed-lac,  and  shell-lac. 

Stick-lac  is  the  resin  as  taken  from  the  tree,  still  encrusting  the  small  twigs  around 
which  it  originall}'  concreted.  It  is  of  a  deep  reddish  brown  color,  of  a  shining  frac- 
ture, translucent  at  the  edges,  inodorous,  and  of  an  astringent,  slightly  bitterish  taste. 
Its  external  surface  is  perforated  with  numerous  minute  pores,  as  if  made  by  a  needle; 
and  when  broken  it  exhibits  manj'  oblong  cells,  often  containing  the  dead  insect.  When 
chewed  it  colors  the  saliva  beautifully  red,  and,  when  burnt,  diffuses  a  strong,  agree- 
able odor.     It  is  in  great  measure  soluble  in  alcohol. 

Seed-lac  consists  of  minute  irregular  fragments,  broken  from  the  twigs,  and  partially 
exhausted  by  water.  It  is  of  a  light  or  dark  brown  color,  inclining  to  red  or  yellow, 
feebly  shining,  almost  tasteless,  and  capable  of  imparting  to  water  less  color  than  the 
8tick-lac,  sometimes  scarcely  coloring  it  at  all.  It  is  occasionally  mixed  with  small 
fragments  of  the  twigs. 

Shell-lac  is  prepared  by  melting  the  stick-lac  or  seed-lac,  previously  deprived  of  its 
soluble  coloring  matter,  straining  it,  and  pouring  it  upon  a  flat  smooth  surface  to  harden. 
Valentine  Ball  ("  Jungle  Life  in  India,"  N.  R.,  June,  1880)  states  that  the  stick-lac  \s 
first  placed  between  two  powerful  rollers,  which,  by  a  simple  arrangement,  admit  of  any 
degree  of  approximation.  The  lac  is  then  crushed  off  and  is  separated  from  the  woody 
portions  by  screening  ;  it  is  next  placed  in  large  tubs  half  full  of  water  and  is  washed 
by  the  coolies,  male  or  female,  who,  standing  in  the  tubs,  and  holding  a  bar  above  with 
their  hands,  stamp  and  pivot  about  on  their  heels  and  toes  until,  after  a  succession  of 
changes,  the  resulting  liquor  comes  off  clear.  The  disposal  of  the  liquor  drawn  off  at 
the  successive  washings  will  be  spoken  of  farther  on.     The  lac,  having  been  dried,  is 

fjlaeed  in  long  cylindrical  bags  of  cotton  cloth,  of  medium  texture,  and  about  ten  feet 
ong  and  two  inches  in  diameter.  These  bags  when  filled  have  somewhat  the  appear- 
ance of  an  enormous  Bologna  sausage.  They  are  taken  to  an  apartment  Avhere  there 
are  a  number  of  open  charcoal-furnaces.  Before  each  of  these  there  is  one  princip-al 
operator  and  two  assistants.  The  former  grasps  one  end  of  the  long  sausage  in  his 
left  hand,  and  slowly  revolves  it  in  front  of  the  fire,  and  at  the  same  time  one  of  the 
assistants,  seated  as  far  ofl"  as  the  sausage  is  long,  twists  it  in  the  opposite  direction. 
The  roasting  before  the  glowing  charcoal  soon  melts  the  lac  in  the  portion  of  the  bag 
nearest  the  operator's  hand,  and  the  twisting  of  the  cloth  causes  it  to  drop  into  a  trough 
placed  below. 

The  troughs  used  are  simply  the  leaves  of  the  American  aloe  (Agave  Americana). 
When  a  sufficient  quantity  in  a  molten  condition  is  ready  in  the  trough,  the  operator 
takes  it  up  in  a  wooden  spoon  and  places  it  in  a  wooden  cylinder  some  eight  or  ten  inches 
in  diameter,  the  upper  half  of  which  is  covered  with  .sheet  brass.  The  stand  which 
supports  this  cylinder  gives  it  a  sloping  direction  away  from  the  operator.  The  other 
assistant,  generally  a  woman,  now  steps  forward,  holding  a  strip  of  the  aloe  between 
her  hands,  and  with  a  rapid  and  dexterous  draw  of  this  the  lac  is  spread  out  at  once 
into  a  sheet  of  uniform  thickness,  which  covers  the  upper  portion  of  the  cylinder.  The 
operator  now  cuts  off  the  upper  edge  with  a  pair  of  scissors,  and  the  sheet  is  then  lifted 
up  by  the  assistant,  who  waves  it  about  for  a  moment  or  two  in  the  air  till  it  becomes 
quite  crisp.  It  is  then  held  up  to  the  light,  and  any  impurities  (technically  called 
"grit")  are  simply  punched  out  of  the  brittle  sheet  by  the  finger.  The  sheets  are  laid 
upon  one  another,  and  the  tale  at  the  end  of  the  day  is  taken,  and  the  chief  operator 
paid  accordingly.  The  sheets  are  placed  in  packing-cases,  and  when  subjected  to  press- 
ure break  into  numbers  of  fragments.  The  dark  red  liquor  resulting  from  the  washing 
above  described  is  strained  in  order  to  remove  all  foreign  materials.  It  is  then  passed 
into  large  vats,  where  it  is  allpwed  to  settle.  The  sediment  is  subjected  to  various  wash- 
ings, and  at  last  allowed  to  settle  finally,  the  supernatant  liquid  being  drawn  off.  The 
sediment  when  of  proper  consistency  is  placed  in  presses,  from  which  it  is  taken  out  in  the 
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form  of  hard,  dark  purple  cakes,  with  the  manufacturer's  trade-mark  impressed  upon 
them.  This  constitutes  what  is  known  in  commerce  as  "  lac  dye."  By  the  addition  of 
mordants  this  dark  purple  substance  yields  the  most  brilliant  scarlet  dyes,  which  are 
not  inferior  to  those  produced  by  cochineal.  Shell-lac  is  in  thin  fragments  of  various 
sizes,  from  half  aline  to  a  line  thick,  often  somewhat  curved,  of  a  lighter  or  darker  brown 
color,  inclining  more  or  less  to  red  or  yellow,  shining,  more  or  less  transparent,  hard' 
and  brittle,  inodorous  and  insipid,  insoluble  in  water,  but  easily  and  almost  entirely 
soluble  in  alcohol,  especially  with  the  aid  of  heat.  According  to  Oberdorffer,  cold  ether 
takes  from  shell-lac  only  about  5  per  cent.,  consisting  of  wax  ;  and  adulteration  with 
resins  soluble  in  ether  is  thus  readily  detected.  (See  A.  J.  P.,  1861,  p.  313.)  An  alco- 
holic solution  of  shell-lac  usually  needs  clarification  (due  to  suspended  wax) ;  by  agi- 
tating the  solution  with  6  parts  of  powdered  chalk,  decanting  and  filtering,  it  becomes 
transparent. 

A  variety  of  lac  is  mentioned  by  writers  in  the  form  of  cakes,  called  cake-lac  or  lump- 
lae  (lacca  in  placenfis);  but  this  is  at  present  rare  in  commerce. 

According  tx>  John,  lac  consists  of  resin,  coloring  matter,  a  peculiar  principle  insolu- 
ble in  alcohol,  ether,  or  water,  called  laccin,  a  little  wax,  and  various  saline  matters  in 
small  proportion.  The  resin,  according  to  Unverdorben,  consists  of  several  distinct 
resinous  principles  differing  in  their  solubility  in  alcohol  and  ether.  The  laccin  is  nearly 
or  quite  wanting  in  shell-lae,  which  also  contains  scarcely  any  of  the  coloring  principle. 
Mr.  Hatchett  found  in  stick-lac  68  per  cent,  of  resin,  and  10  of  coloring  matter  ;  in  seed- 
lac  88  5  per  cent,  of  resin,  and  2o  of  coloring  matter  ;  in  shell-lac  909  per  cent,  of  resin, 
and  Oo  of  coloring  matter.  The  other  constituents,  according  to  this  chemist,  are  wax 
and  gluten,  besides  foreign  matters.  M.  Schapringer  gives  a  method  of  detecting  lac  in 
any  njixture,  through  the  property  of  its  coloring  matter,  which  he  calls  coccine,  of 
being  deep  red  in  acid  solutions,  and  becoming  violet  upon  the  neutralization  of  the 
acid  by  an  alkali.  To  the  suspected  substance  an  excess  of  acetic  or  hydrochloric  acid  is 
added  ;  the  turbid  liquid  is  heated  till  it  becomes  limpid  and  the  resin  has  agglomerated  ; 
after  which  the  liquid  is  decanted,  and  ammonia  is  added  in  excess.  The  red  color,  more 
or  less  violet,  will  soon  become  manifest  if  lac  is  present.  A  quarter  of  a  grain  of  the 
lightest  colored  lac  found  in  commerce  mav  be  thus  revealed.  [Jouj-n.  de  Pkarrn.,  4e  ser., 
V.  239.) 

Lac  in  its  crude  state  is  slightly  astringent,  and  was  formerly  used  in  medicine;  but 
at  present  it  is  not  employed.  Shell-lac  is  wholly  inert.  Stick-lac  and  seed-lac  are 
used  on  account  of  the  coloring  principle  which  they  contain.  Shell-lac,  as  well  as  the 
other  varieties  deprived  of  their  coloring  matter,  is  applied  to  numerous  purposes  in  the 
arts.  It  is  the  chief  constituent  of  sealing  wax.  The  best  red  sealinfj  wax  is  made  by 
melting  together,  with  a  very  gentle  heat,  48  parts  of  shell-lac,  19  of  Venice  turpentine, 
and  1  of  balsam  of  Peru,  and  mixing  with  the  melted  mass  32  parts  of  finely  powdered 
cinnabar.  But  common  resin  is  often  substituted  in  part  for  the  lac,  and  a  mixture  of 
red  lead  and  chalk  for  the  cinnabar.  The  best  black  sealing  wax  consists  of  60  parts  of 
lac,  10  of  turpentine,  and  30  of  levigated  bone-black  ;  the  best  yellow  sealing  wax,  of  60 
parts  of  lac,  12  of  turpentine,  and  24  of  chromate  of  lead.  (Berzeims.)  Lac  is  also 
used  as  a  varnish,  and  forms  an  excellent  cement  for  broken  porcelain  and  earthenware. 
It  may  be  dissolved  in  alcohol,  oil  of  turpentine,  benzin,  or  naphtha.  For  a  method  of 
preparing  a  colorless  varnish  from  lac  the  reader  is  referred  to  P.  J.  Tr.,  1864,  p.  338. 
Lac  has  been  highly  recommended  as  an  adhesive  material  for  the  dressing  of  wounds, 
ulcers,  etc.  It  is  prepared  for  use  by  dissolving,  with  the  aid  of  a  gentle  heat,  in  alcohol 
contained  in  a  glass  bottle,  suflScient  lac  to  give  it  a  gelatinous  consistence,  and  then 
closing  the  bottle.     It  is  used  bv  simplv  spreading  it  on  the  bandages. 

LACTATE  OF  ZINC.  Zinc'i  Lactas'.  {ZniQ^Yip^^^Z^p.)  This  salt  may  be  prepared 
by  first  obtaining  lactate  of  potassium  by  double  decomposition  between  lactate  of  cal- 
cium and  carbonate  of  potassium,  and  then  adding  the  solution  of  the  alkaline  lac- 
tate, filtered  from  the  carbonate  of  calcium,  to  one  of  acetate  of  zinc.  By  a  new  double 
decomposition,  lactate  of  zinc,  on  account  of  its  sparing  solubility  in  cold  water,  is  de- 
posited in  crystals,  and  acetate  of  potassium  remains  in  solution.  The  crystals  may  be 
purified  by  dissolving  them  in  boiling  water,  and  recrystallizing.  This  salt  is  in  the 
form  of  white  plates,  soluble  in  sixty  parts  of  cold  water,  and  in  six  parts  at  the  boiling 
temperature.  It  is  insoluble  in  alcohol.  Its  taste  is  highly  saccharine,  with  a  styptic 
after-taste.  Exposed  to  heat  it  bears  a  temperature  of  200°  C.  (392°  F.)  without  decompo- 
sition. Another  lactate  of  zinc  (zinc-paralactate),  containing  only  two  mols.  of  water, 
which  crystallizes  in  needles,  may  be  prepared  by  boiling  carbonate  of  zinc  with  lactic 
acid. 

Lactate  of  zinc  was  brought  forward  by  M.  Herpin  as  a  remedy  in  epilepsy  ;  and,  after 
a  trial  of  it  for  nearly  two  years,  he  concluded  that  it  is  at  least  as  efficacious  as  the 
oxide,  with  the  advantages  of  being  better  borne  and  more  easily  taken.  The  dose  is 
two  grains  three  times  a  day,  given  in  pill,  and  gradually  increased  until  it  amounts  to 
ten  grains.  The  best  time  for  taking  it  is  about  an  hour  after  meals.  In  31.  Herpin's 
cases  it  was  continued  for  from  five  to  twelve  months.  Dr.  Hart  has  also  found  it  useful 
in  epilepsy;  he  combined  it  with  belladonna.  [N.  Y.  Med.  Joiirn.,  1869,  p.  77.) 
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LAKES.  These  paints  are  compounds  of  vegetable  or  animal  coloring  principles  with 
alumina  or  other  metallic  oxide,  and  are  usually  obtained  by  adding  alum  or  stannic 
chloride  to  the  solution  of  the  coloring  matter  in  water,  and  precipitating  by  means  of 
an  alkali.  The  alumina  or  oxide  of  tin  unites  with  the  coloring  matter  at  the  moment 
of  separation,  and  forms  an  insoluble  compound.  Lakes  are  obtained  in  this  way  from 
cochineal,  madder,  Brazil  wood,  seed-lac,  French  berries,  etc. 

LAPPA.  Willd.  Under  this  name  the  U.  S.  Pharmacopoeia  formerly  included  in  its 
secondary  list  the  root  of  L,  major  (L.  minor,  De  Cand.,  Arctium).  Burdock  is  biennial, 
composite,  with  a  simple  spindle-shaped  root,  a  foot  or  more  in  length,  brown  externally, 
■white  and  spongy  within,  furnished  with  thread-like  fibres,  and  having  withered  scales 
near  the  summit.  The  stem  is  succulent,  pubescent,  branching,  and  three  or  four  feet 
in  height,  bearing  very  large  cordate,  denticulate  leaves,  which  are  green  on  their 
upper  surface,  whitish  and  downy  on  the  under,  and  stand  on  long  footstalks.  The 
flowers  are  purple,  globose,  and  in  terminal  panicles.  The  calyx  consists  of  imbricated 
scales,  with  hooked  extremities,  by  which  they  adhere  to  cloth  and  the  coats  of  animals. 
The  seed-down  is  rough  and  prickly,  and  the  seeds  quadrangular.  Although  a  native 
of  Europe,  burdock  is  abundant  in  the  United  States,  where  it  grows  on  the  roadsides, 
among  rubbish,  and  in  cultivated  grounds.  The  root,  which  should  be  collected  in 
spring,  loses  four-fifths  of  its  weight  by  drying.  The  odor  of  the  root  is  weak  and 
unpleasant,  the  taste  mucilaginous  and  sweetish,  with  a  slight  degree  of  bitterness  and 
astringency.  Among  its  constituents,  inulin  has  been  found  by  Guibourt,  and  sugar  by 
Pee.  The  seeds  are  aromatic,  bitterish,  and  somewhat  acrid.  The  root  is  considered  aperi- 
ent, diaphoretic,  and  diuretic,  without  irritating  properties  ;  and  has  been  recommended 
ingouty,  scorbutic,  venereal,  rheumatic, scrofulous,  leprous,  and  nephritic  affections.  Dr. 
J.  Adolphus  speaks  of  burdock  in  the  strongest  terms  as  a  remedy  in  herpes,»lepra, 
psoriasis,  prurigo,  lupus,  obstinate  acne,  and  other  cutaneous  diseases.  {Med.  and  Surg. 
Rep.,  1868,  p.  214.)  To  prove  eifectual  its  use  must  be  long  continued.  It  is  admin- 
istered in  the  form  of  decoction,  which  may  be  prepared  by  boiling  two  ounces  of  the 
recent  bruised  root  in  three  pints  of  water  to  two,  and  given  in  the  quantity  of  a  pint 
during  the  day.  A  fluid  extract  and  syrup  have  also  been  prepared  from  it.  The  seeds 
are  diuretic,  and  have  been  used  in  the  same  complaints,  in  the  form  of  emulsion, 
powder,  and  tincture.  The  dose  is  a  drachm.  The  leaves  have  been  employed  both 
externally  and  internally  in  cutaneous  eruptions  and  ulcerations. 

LAKKSPUR.  {Pied  d'Alouette,  Fr.  ;  Feld  Ritterspotn,  G.)  Delphinium.  ConsoUda 
is  a  showy  annual  plant,  with  an  erect  branched,  slightly  pubescent  stem,  belonging 
to  the  family  of  Ilanuncu1acea3.  Its  leaves  are  divided  into  linear  segments,  widely 
separated,  and  forked  at  the  summit.  The  flowers  are  usually  of  a  beautiful  azure-blue 
color,  and  disposed  in  loose  terminal  racemes,  with  peduncles  longer  than  the  bracts. 
The  nectary  is  one-leaved,  with  an  ascending  horn  nearly  equalling  the  corolla.  The 
seeds  are  contained  in  smooth,  solitary  capsules.  This  species  of  larkspur  has  been  in- 
troduced from  Europe  into  the  United  States,  where  it  has  become  naturalized,  grow- 
ing in  the  woods  and  fields,  and  flowering  in  June  and  July.  The  flowers  are  bitter 
and  acrid,  and,  having  formerly  been  supposed  to  possess  the  power  of  healing  wounds, 
gave  the  name  of  consolida  to  the  species.  Aconitie  acid  has  been  obtained  from  the  ex- 
pressed juice  by  W.  Wicke.  {Journ.  de  Pharm.,  1854,  p.  79.)  The  seeds  were  formerly 
in  the  U.  S.  secondary  list.  They  were  analyzed  by  Mr.  Thomas  C.  Hopkins,  of  Bal- 
timore, and  found  to  contain  delphinine  {C^ji^^O^),  volatile  oil,  fixed  oil,  gum,  resin, 
chlorophyll,  gallic  acid,  and  salts  of  potassa,  lime,  and  iron.  {A.  J.  P.,  xi.  8.)  The 
flowers  were  formerly  considered  diuretic,  emmenagogue,  and  vermifuge.  The  seeds 
are  very  acrid,  are  esteemed  diuretic,  and  in  large  doses  produce  vomiting  and  purging. 
A  tincture,  prepared  by  macerating  an  ounce  of  them  in  a  pint  of  diluted  alcohol,  has 
been  found  useful  in  spasmodic  asthma  and  dropsy.  The  dose  is  ten  drops  (0-6  C.c),  to 
be  gradually  increased  till  some  eff'ect  upon  the  system  is  noticed.  The  remedy  has 
been  employed  both  in  America  and  England  ;  and  the  seeds  of  an  indigenous  species, 
D.  exaltatum,  have  been  applied  to  a  similar  purpose.  The  root  probably  possesses  the 
same  properties  as  other  parts  of  the  plant.   (See  Stophisagria.) 

LAURUS  NOBILIS.  The  Bay  Tree.  Lcturus  nobilis  is  an  evergreen  tree,  attain- 
ing in  its  native  climate  the  height  of  twenty  or  thirty  feet.  Its  leaves  are  alternate, 
on  short  petioles,  oval-lanceolate,  entire,  sometimes  wavy,  veined,  of  a  firm  texture, 
smooth,  shining,  deep  green  upon  their  upper  surface,  paler  beneath.  The  flowers  are 
dioecious,  of  a  yellowish  white  color,  and  placed  in  small  clusters  of  three  or  four  to- 
gether, upon  a  common  peduncle  in  the  axils  of  the  leaves.  The  corolla  is  divided  into 
four  oval  segments.  The  fruit  is  an  oval  berry,  of  the  size  of  a  small  cherry,  and  when 
ripe  of  a  dark  purple,  nearly  black  color.  The  bay  tree,  so  famous  among  the  ancients, 
is  a  native  of  the  countries  bordering  on  the  Mediterranean.  Its  leaves  and  fruit,  and 
an  oil  expressed  from  the  latter,  are  the  parts  used. 

The  leaves  have  a  fragrant  odor,  especially  when  bruised,  and  a  bitter,  aromatic, 
somewhat  astringent  taste.  "They  yield  by  distillation  a  greenish  yellow  volatile  oil, 
upon  which  their  properties  chiefly  dopond.     Water  distilled  from  them  has  their  pecu- 
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liar  odor.  The  berries  when  dried  are  black  and  •wrinkled,  and  contain  two  oval  fatty 
seed.«  within  a  thin,  friable  envelope;  or  they  may  be  considered  as  drupes,  with  a 
kepnel  divisible  into  two  lobes.  They  have  the  same  aromatic  odor  and  taste  as  Ihe 
leaves,  but  are  more  pungent.  Besides  an  essential  oil,  they  contain  a  fixed  oil,  which 
may  be  separated  by  expression  or  decoction.  The  expressed  oil,  which  is  obtained 
from  the  fresh  fruit,  is  concrete,  of  a  greenish  color,  and  retains  a  portion  of  the  vola- 
tile oil,  which  renders  it  agreeably  aromatic.  Lard,  impregnated  with  the  odorous 
principle  of  the  berries,  and  colored  green,  is  said  to  be  often  substituted  for  the  genuine 
expressed  oil.  The  sophisticaition  may  be  detected  by  means  of  boiling  alcohol,  which 
dissolves  the  laurtfL  oil.  The  leaves,  berries,  and  oil  of  the  bay  tree  are  excitant  and 
narcotic,  but  at  present  are  never  used  internally  as  medicines,  and  in  this  country  are 
scarcely  employed  in  any  manner.  Their  chief  use  is  to  communicate  a  pleasant  odor 
to  external  remedies.  Dr.  A.  T.  Thomson  says  that  he  has  found  an  infusion  of  the 
berries  useful  in  impetigo. 

LAWSONIA  IXERMIS.  Henna  Plant.  This  is  a  shrub  of  the  Salicarise,  growing 
in  the  Levant,  Egypt,  Persia,  and  India,  and  well  known  as  the  source  of  a  dye-stuff 
denominated  herma,  much  used  throughout  the  Mohammedan  countries  of  the  East.  It 
is  largely  cultivated  in  Egj-pt.  L.  alba  also  furnishes  henna.  The  flowers  have  a  strong 
pungent  odor;  and  a  distilled  water  is  prepared  from  them,  used  by  the  women  as  a 
cosmetic.  The  fruit  is  thought  to  have  emmenagogue  properties.  But  the  leaves  con- 
stitute the  henna  of  commerce.  They  are  used  very  extensive!}-  by  the  females  to  give 
an  orange  color  to  their  feet  and  hands,  and  a  golden  hue  to  their  hair.  They  are  also 
employed  to  stain  common  wood  in  imitation  of  mahogany.  Henna  is  in  the  form 
of  powder,  which  is  strongly  astringent.  Abd-el-Aziz,  of  Cairo,  Egypt,  found  in  it  a 
brown  substance,  of  a  resinoid  fracture,  having  the  chemical  properties  which  charac- 
terize the  tannins,  and  therefore  named  by  him  henotan'nic  acid.  iJoum.  dc  Pharm., 
1863,  p.  35.)  Henna  is  used  in  medicine,  both  internally  and  locally,  as  a  remedy  in 
jaundice  and  leprosy  and  other  affections  of  the  skin.  The  fresh  juice  of  the  plant  is 
said  by  Ainslie  to  be  applied  to  the  same  purpose.  [Merat  and  De  Lens.) 

LEDL'M  PALUSTRE.  3/rtr«^  7Va.  Rosmarinus  Sylvestris.  A  small  evergreen  shrub, 
growing  in  swamps  and  other  wet  places  in  the  northern  parts  of  Europe,  Asia,  and 
America,  and  in  the  mountainous  regions  of  more  southern  latitudes.  The  leaves  have 
a  balsamic  odor,  and  an  aromatic,  camphorous,  bitter  taste  ;  and  contaii^,  among  other 
ingredients,  volatile  oil  and  lannin.  For  the  properties  of  the  volatile  oil,  see  Joum. 
de  Pharm.,  4eser.,  xx.  244  ;  also  Proe.  A.  P.  A.,  xxv.  154.  It  cont^iins  ledum  camphor, 
a  stearopten,  together  with  valerianic  and  other  volatile  acids,  and  ericinol,  CjjHjjO. 
The  tannin  has  been  named  leditannie  acid,  Cj^HjjOj.  The  leaves  are  thought  to  |»os- 
sess  jiarcotic  properties,  and  have  been  employed  in  exnnthematous  diseases  to  allay 
irritation,  in  hooping-cough,  in  dysenterj',  and  in  various  cutaneous  affections,  par- 
ticularly leprosy  and  scabies.  In  complaints  of  the  skin,  they  are  used  both  inter- 
nally and  externally  in  the  form  of  decoction.  AVhen  placed  among  clothes  they  are 
said  to  prevent  the  attacks  of  moths.  In  Germany  they  are  sometimes  substituted  for 
hops  in  the  preparation  of  beer.  Ledum  laiifolium,  or  Labrador  tea,  which  is  a  larger 
plant  than  the  preceding,  is  a  native  of  North  America,  growing  in  damp  places  in 
Canada  and  the  northern  part  of  the  United  States.  The  leaves  have  an  agreeable 
odor  and  taste,  and  are  esteemed  pectoral  and  tonic.  They  are  said  to  have  been  used  as 
a  substitute  for  tea  during  the  war  for  independence. 

LEEK.  Porrum  The  huXb  oi  Allium.  Pomnn.  The  leek  is  a  biennial  bulbous  plant, 
growing  wild  in  Switzerland,  and  cultivated  in  the  gardens  of  Europe  and  this  country 
for  culinary  purposes.  All  parts  of  it  have  an  offensive  pungent  odor,  and  an  iicrid 
taste,  dependent  on  an  essential  oil,  which  is  in  a  great  measure  dissipated  by  decoction, 
and  may  be  obtained  separate  by  distillation.  The  bulb,  which  is  the  medicinal  portion, 
consists  of  concentric  layers,  like  the  onion,  which  it  resembles  in  medical  properties, 
though  somewhat  milder.  It  is  generally  stimulant,  with  a  peculiar  direction  to  the 
kidneys.  The  expressed  juice  may  be  given  in  the  dose  of  a  fiuidrachm,  mixed  with 
syrup.     This  sjjecies  of  Allium  is  not  used  medicinally  in  the  United  States. 

LEON  URL'S  CARDI ACA.  Common  Motherwort.  A  perennial  labiate  herb,  thought 
to  be  of  foreign  origin,  but  growing  wild  in  this  country  in  waste  places,. around  dwell- 
ings, etc.  It  has  a  peculiar  aromatic  odor  and  a  bitterish  somewhat  pungent  taste,  and, 
in  the  form  of  infusion  or  decoction,  is  sometimes  used  in  amenorrhoea,  suppression  of 
the  lochia,  and  hysterical  affections. 

LIATRIS  SPIC  AT  A.  Gay-feather.  DetiVs  Bit.  Colic  Root.  Button  Snafceroot.  An 
indigenous  perennial  plant,  growing  in  natural  meadows  and  moist  grounds  throughout 
the  Middle  and  Southern  States.  It  has  a  tuberous  root,  and  an  erect  annual  stem, 
which  terminates  in  a  spike  of  beautiful,  purple,  compound  flowers,  appearing  in  Au- 
gust. The  root  is  said  by  Schoepf  to  have  a  terebinthinate  odor,  and  a  warm,  bitterish, 
terebinthinate  taste  ;  to  be  possessed  of  diuretic  properties  ;  and  to  be  useful  in  gonor- 
rhoea and  sore  throat,  being  employed  internally  in  the  shape  of  decoction  in  the  former 


1684  Ligusticum  Levisticum. — Lint.  part  ii. 

complaint,  and  as  a  gargle  in  the  latter.  The  leaves  of  the  Liatris  odoratissima  are  very 
largely  employed  in  the  Southern  United  States  to  flavor  tobacco,  and  to  preserve  cloth- 
ing, etc.,  from  moths.  As  a  preservative,  it  is  worthless.  The  agreeable  odor  is  due  to 
coumarin,  CgHgO^,  which  may  be  frequently  noticed  in  crvstals  upon  the  surface  of  the 
smooth  spatulate  leaves.  {A.  J.  P.,  March,  1875;  Sept.  1881;  xlvii,  116;  N.  E.,  1882, 
p.  G6.)  I'ursh  informs  us  that  L.  scariosa  and  L.  squarrosa  are  known  in  Virginia, 
Kentucky,  and  the  Carolinas  by  the  name  of  rattlesnake's  master ;  and  that  their  roots 
are  employed  to  cure  the  bite  of  the  rattlesnake,  being  bruised  and  applied  directly  to 
the  wound,  while  their  decoction  in  milk  is  taken  internally.  According  to  Dr.  WilHam 
P.  C.  Barton,  all  the  tuberous-rooted  species  of  Liatris  are  active  plants,  and  appear  to 
be  diuretic.  Dr.  Goss  {Med.  Recoi-d,  1870,  p.  492)  attributes  great  value  to  L.  squarrosa 
as  a  remedy  in  chronic  bronchitis,  and  in  inflammations  of  the  urino-genital  mucous 
membrane. 

LIGUSTICUM  LEVISTICUM.  Lavage.  An  umbelliferous  plant,  growing  wild  in 
the  south  of  Europe,  and  cultivated  in  gardens,  hevisticum  officinale  is  said  to  furnish 
lovage.  [Koch.)  The  whole  plant  has  a  strong,  sweetish,  aromatic  odor,  and  a  warm, 
pungent  taste.  When  wounded  it  emits  a  yellow,  opaque  juice,  which  concretes  into  a 
brownish  resinous  substance,  not  unlike  opopanax.  The  roots,  stems,  leaves,  and  seeds 
have  all  been  employed  ;  but  the  last  have  the  aromatic  properties  of  the  plant  in  the 
highest  degree.  They  are  small,  ovate-oblong,  somewhat  flattened,  curved,  strongly 
ribbed,  and  of  a  yellowish  brown  color.  The  root  is  more  frequently  used.  The  medi- 
cal properties  of  lovage  are  closely  analogous  to  those  of  angelica.  It  is  a  stimulant  aro- 
matic, and  has  been  employed  as  a  carminative,  diaphoretic,  and  emmenagogue.  The 
best  form  for  administration  is  that  of  infusion.  The  coloring  principle  has  been  iso- 
lated by  M.  J.  Nickles,  who  gives  it  the  name  oi  ligulin,  and  suggests  an  important  ap- 
plication of  it  that  may  be  made  in  testing  drinking-water.  If  a  drop  of  its  alcoholic 
or  aqueous  solution  is  allowed  to  fall  into  distilled  water,  it  imparts  to  the  liquid  its  own 
fine  crimson  red  color,  which  undergoes  no  change ;  but  if  limestone  water  be  substi- 
tuted, the  red  color  disappears  in  a  few  seconds,  and  is  followed  by  a  beautiful  blue. 
(Journ.  de  Pharyn.,  1859,  p.  329.) 

LIGUSTRUM  VULGARE.  Privet.  A  shrub  from  four  to  ten  feet  in  height,  grow- 
ing wild  both  in  Europe  and  the  United  States,  usually  in  hedges  and  by  the  roadside. 
The  leaves,  which  have  an  astringent,  bitter  taste,  and  the  powers,  which  are  small,  snow- 
white,  and  of  an  agreeable  odor,  have  been  used  in  the  form  of  decoction,  in  sore  throat, 
and  aphthous  and  scorbutic  ulceration  of  the  mouth.  The  berries  are  black,  have  a 
sweetish  bitter  taste,  and  are  said  to  possess  purgative  properties,  and  to  color  the  urine 
brown.  They  are  sometimes  used  for  dyeing.  The  case  of  a  child,  between  two  and 
three  years  old,  is  recorded  by  Mr.  James  Cheese  in  P.  J.  Tr.  (2d  ser.,  viii.  607),  in 
which  the  eating  of  privet  berries  appeared  to  be  the  remote  cause  of  death,  having  in- 
duced active  purgation,  and  probably  set  on  foot  an  inflammation  of  the  bowels,  which 
ultimately  proved  fatal.  The  bark  was  analyzed  by  M.  G.  Polex,  who  found  a  peculiar 
substance,  which  he  denominated  ligustrin,  insoluble  in  ether  and  absolute  alcohol,  but 
soluble  in  water  and  diluted  alcohol.  Strong  sulphuric  acid  gives  with  ligustrin  a  deep 
indigo-blue  color.  He  found  besides  (see  Kromayer,  Arch.  Pha7-7n.,  2,  ci.  281)  mannite, 
sugar,  muco-saccharine  matter,  starch,  chlorophyll,  bitter  extractive,  bitter  resin,  tannin, 
albumen,  and  salts.  (A.  J.  P.,  xii.  347.) 

LILIUM  CANDIDUM.  Common  White  Lily.  This  well-known  plant  is  a  native 
of  Syria  and  Asia  Minor,  but  has  been  long  cultivated  in  gardens.  The  bulb,  which 
consists  of  imbricated  fleshy  scales,  is  without  odor,  but  has  a  peculiar,  disagreeable, 
somewhat  bitter,  and  mucilaginous  taste.  It  contains  much  mucilage,  and  a  small  pro- 
portion of  an  acrid  principle,  which  is  dissipated  or  destroyed  by  roasting  or  boiling.  In 
the  recent  state,  it  is  said  to  have  been  employed  with  advantage  in  drops}'.  Boiled  with 
water  or  milk,  it  forms  a  good  emollient  cataplasm,  more  used  in  popular  than  in  regu- 
lar practice.  The  flowers  have  an  agreeable  odor,  which  they  impart  to  oil  or  lard ; 
and  an  ointment  or  liniment  is  sometimes  prepared  from  them,  and  used  as  a  soothing 
application  in  external  inflammations.  A  case  is  recorded  by  Dr.  Jeff'ries  Wyman,  of 
Boston,  in  which  a  little  girl  appeared  to  have  been  poisoned  by  the  pollen  of  the  tiger 
lily  [Lilium  biilbiferiwi?},  which  the  child  had  introduced  into  her  nostrils  and  proba- 
bly swallowed.  She  was  affected  with  vomiting,  purging,  drowsiness,  etc.,  from  which, 
however,  she  recovered.    [Am.  Journ.  of  Med.  Sci.,  1863,  p.  271.) 

LINDEN.  M.  Boussingault  calls  attention  (Jojirn.  de  Pharm.,  4e  ser.,  xv.)  to  a 
saccharine  exudation  which  occurs  upon  the  leaves  of  the  European  Linden,  which  he 
has  found  to  have  the  same  composition  as  manna  of  Mount  Sinai. 

LINT.  As  an  object  of  great  importance  to  the  surgeon,  and  a  necessary  article  of 
sale  to  the  apothecary,  this  seems  not  only  to  admit,  but  to  require,  a  brief  notice  in  the 
present  place.  The  term  lint,  strictly  speaking,  is  applicable,  as  its  name  implies,  to  a 
substance  prepared  from  linen.  It  is  in  fiict  linen  made  soft  and  somewhat  fleecy  by 
various  mechanical  processes,  so  as  to  render  it  suitable  for  the  dressing  of  wounds.     The 
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qualities  required  in  good  lint  are — 1,  perfect  softness,  to  prevent  mechanical  irritation  to 
the  wound  ;  2,  looseness  of  texture,  to  render  it  capable  of  absorbing  the  secretions  from 
the  surfaces  to  which  it  is  applied  ;  3,  a  certain  tenacity,  so  that  it  may  receive  unctuous 
dressings,  yet  with  a  facility  of  being  torn  in  one  direction  ;  and,  4,  sufficient  firmness  of 
fibre  to  prevent  small  portions  from  being  easily  separated  and  remaining  as  foreign 
bodies  in  the  wound.  As  formerly  and  still  frequently  made  for  domestic  purposes,  it 
consists  of  old  linen  scraped  by  means  of  a  knife  with  the  hand,  and  thus  brought  into 
a  soft  flocculent  state,  almost  destitute  of  visible  fibres.  It  is  obvious  that,  though  this 
answers  some  of  the  above  requisitions,  it  entirely  fails  to  answer  others,  and  is  unfit  for 
general  surgical  use.  It  will  not  readily  admit  of  the  application  of  cerates,  and  must 
very  often  leave  portions  of  its  substance  in  the  wound,  to  serve  as  future  sources  of 
irritation.  Much  better  is  the  old-fashioned  lint,  made  by  machines  worked  by  the 
hand.  This  was  formerly  made  in  large  quantities.  Old  linen  was  used  for  the  pur- 
pose, such  as  shirts,  sheets,  table-cloths,  etc.,  and  generally  in  irregular  pieces.  This 
was  first  cleansed  thoroughly  by  washing  with  soap  and  water,  or  by  boiling  with  a 
weak  ley  of  soda  or  pearlash.  Sometimes,  when  colored,  it  was  bleached  before  being 
washed.  Thut  prepared,  it  was  operated  on  by  a  simple  machine,  in  which  the  rag, 
wrapped  round  a  cylinder,  was  submitted  to  the  interrupted  action  of  a  knife  made  to 
descend  upon  it  at  intervals  of  one-eighth  of  an  inch,  so  as  to  cut  the  thread  in  one 
direction.  On  being  removed  from  the  machine,  the  cut  ends  of  the  thread  became  un- 
twisted and  loose,  giving  a  flossy  character  to  the  fabric.  To  render  it  smooth,  it  was 
passed  through  rollers,  and  its  ragged  edges  were  trimmed.  Of  course  it  had  difler- 
ent  degrees  of  fineness  according  to  the  character  of  the  rags  used  ;  and  this  diversity 
rendered  it  fit  for  different  purposes,  the  finer  pieces  being  used  merely  as  a  dressing 
with  unctuous  matter  to  exclude  the  air,  while  the  thicker  were  better  adapted  to  the 
absorption  of  the  liquid  secretions. 

In  ttie  progress  of  improvement,  machines  were  invented  and  patented  for  manufac- 
turing lint  on  the  large  scale.  Thus  made,  it  is  distinguished  in  the  shops  as  patent  lint. 
This  is  generally  prepared  out  of  cloth  manufactured  for  the  purpose,  and  therefore  has 
whatever  advantage  may  be  derived  from  uniformity  of  shape  and  consistence.  In 
other  respects,  it  is  doubtful  whether  it  has  any  superiority  over  the  old-fashioned  article ; 
especially  as,  in  consequence  of  competition,  cotton,  being  the  cheaper  article,  has  fre- 
quently been  in  part  or  altogether  substituted  for  linen.  It  is  said  that  lint  may  be 
rapidly  prepared  by  attaching  a  piece  of  linen  to  the  toothed  cylinder  of  the  common 
carding  machine.  {Med.  and  Surg.  Reporter,  Oct.  4,  1862.) 

Cotton  is  in  several  respects  inferior  to  linen  for  the  preparation  of  lint;  and,  unless 
its  presence  in  any  manufactured  article  sold  by  this  name  be  made  known,  it  should  be 
looked  on  as  a  fraudulent  substitution.  Its  fibre  is  less  soft  and  therefore  more  likely  to 
irritate;  it  has  much  less  absorbing  power;  and  it  convejs  heat  less  rapidly.  The  fol- 
lowing are  methods  by  which  it  may  be  distinguished  {Dr.  Eisner).  1.  A  linen  thread 
when  held  erect,  and  set  on  fire,  appears,  after  the  flame  is  extinguished,  in  a  smooth 
continuous  form,  while  cotton  thread  similarly  treated  has  a  tufted  aspect.  2.  Under  a 
microscope  which  magnifies  300 diameters,  the  linen  fibre  appears  to  be  a  straight  nearly 
solid  cylinder,  with  a  slender  central  canal ;  the  cotton,  flattened  as  a  piece  of  tjipe,  with 
a  wide  canal,  and  often  twisted  like  a  corkscrew.  8.  The  potassa  test,  proposed  by  Bott- 
ger,  consists  in  exposing  the  doubtful  substance  to  the  action  of  a  boiling  concentrated 
solution  of  potassa.  If  made  of  linen,  it  will  in  two  minutes  assume  a  deep  yellow 
color;  if  of  cotton,  it  will  either  remain  colorless,  or  will  become  very  faintly  yellow ; 
and  if  the  texture  be  composed  of  both,  it  will  exhibit  a  streaked  or  mottled  aspect. 
The  examination  must  be  quickly  made,  as  the  \-ellow  color  of  the  potassa  becomes 
faint  with  time.  4.  Sulphuric  acid  dissolves  the  linen  fibre,  while  it  leaves  that  of  cot- 
ton little  changed.  5.  Linen  thoroughly  oiled  has  the  transparent  appearance  of  oiled 
paper  ;  cotton  remains  white  and  opaque.  6.  Tinctures  of  all  organic  red  dye-stuffs,  as 
cochineal,  madder,  etc.,  give  a  much  deeper  color  to  linen  than  to  cotton,  and  cause  a 
mottled  appearance  when  the  two  are  mixed. 

Toic,  and  hemp  in  the  state  of  oakum,  have  been  employed  for  dressing  wounds ;  but 
they  are  only  applicable  as  exterior  dressings  to  absorb  the  pus,  when  the  discharge  of 
this  is  very  copious.  Dr.  L.  A.  Sayre,  Surgeon  of  Bellevue  Hospital,  >{.y.,  has  found 
picked  oakum  preferable  to  lint  as  an  immediate  dressing  to  suppurating  wounds,  and 
ascribes  its  superiority  to  certain  mechanical  advantages  as  regards  absorption.  {Bost. 
Med.  and  Surg.  Jonrn.,  Ixvii.  84.)  Without  adopting  the  theory,  we  may  well  admit 
the  fact  in  certain  cases ;  as  few  local  applications  are  more  efficient  than  tar  properly 
used  in  promoting  granulation  in  indolent  supporting  surfaces  ;  and  oakum  consists  of 
hemp  saturated  with  tar.  Charpie,  so  much  used  by  French  surgeons  in  dressing  wounds 
from  the  bottom,  generally  consists  of  bundles  of  straight  threads,  each  four  or  five 
inches  long,  made  by  unravelling  old  rather  coarse  linen.  It  is  much  inferior  as  a 
dressing  for  wounds  to  our  best  forms  of  lint.  On  the  subject  of  lint,  we  would 
refer  the  reader  to  an  article  in  P.  J.  Tr.  (i.  241),  and  to  another  in  A.  J.  P.  (1861, 
p.  359). 

LINUM   CATHARTICUM.  Purging  Flax.     Purging  flax  is  a  European  annual 
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plant,  six  or  eight  inches  high,  having  erect,  slender  stems,  dichotomous  near  the  sum- 
mit, furnished  with  opposite,  obovate-lanceolate,  entire  leaves,  and  bearing  minute  white 
flowers,  the  petals  of  which  are  obovate  and  acute.  The  whole  plant  is  very  bitter,  and 
somewhat  acrid,  and  imparts  its  virtues  to  water,  which  acquires  a  yellow  color.  It  ap- 
pears to  owe  its  activit}'  to  a  peculiar  drastic  principle,  which  has  received  the  name 
of  Imin,  and  which  is  afforded  most  largely  by  the  plant  after  the  flower  has  fallen. 
{Pharm.  Centralblatt,  1844,  p.  110.)  Purging  flax  formerly  enjoyed  some  reputation 
in  Europe  as  a  gentle  cathartic,  but  fell  into  disuse.  Attention  has  been  again  called  to 
it  as  an  excellent  remedy  in  muscular  rheumatism,  catarrhal  affections,  and  dropsy  with 
disease  of  the  liver.  From  four  to  eight  grains  of  the  extract,  given  twice  or  thrice 
daily,  are  said  to  operate  as  a  purgative  and  diuretic,  without  inconvenience  to  the  pa- 
tient. {Med.  Times,  July,  1850.)  A  drachm  of  the  powder,  or  an  infusion  containing 
the  virtues  of  two  or  three  drachms  of  the  herb,  mav  be  taken  for  a  dose. 

LIQUIDAMBAR  STYRACIFLUA.  Siveet  Gum.  An  indigenous  tree,  growing  in 
different  parts  of  the  United  States  from  New  England  to  Louisiana,  and  flourishing  also 
in  Mexico,  where,  as  well  as  in  our  Southern  States,  it  sometimes  attains  a  great  magni- 
tude. In  warm  latitudes  a  balsamic  juice  flows  from  its  trunic  when  wounded.  This 
has  attracted  some  attention  in  Europe,  where  it  is  known  by  the  name  of  liqiMambnr, 
or  copalm  balsam,  and  is  sometimes,  though  erroneously,  called  liquid  storax.  It  is  not 
afforded  by  the  trees  which  grow  in  the  Middle  Atlantic  States,  but  is  obtained  in  the 
Western  States  bordering  on  the  Ohio,  and  in  those  farther  south,  as  far  as  Mexico.  It 
is  a  liquid  of  the  consistence  of  thin  honey,  more  or  less  transparent,  of  a  yellowish 
color,  of  a  peculiar,  agreeable,  balsamic  odor,  and  a  bitter,  warm,  and  acrid  taste.  By 
cold  it  becomes  thicker  and  less  transparent.  It  concretes  also  by  time,  assuming  a 
darker  color.  It  is  sometimes  collected  in  the  form  of  tears,  produced  by  the  spontaa 
neous  concretion  of  the  exuded  juice.  According  to  M.  Bonastre,  it  contains  a  color- 
less volatile  oil,  a  semi-concrete  substance  which  rises  in  distillation  and  is  sejiferated 
from  the  water  by  ether,  a  minute  proportion  of  benzoic  acid,  a  yellow  coloring  sub- 
stance, an  oleoresin,  and  a  peculiar  principle,  insoluble  in  water  and  cold  alcohol,  for 
which  M.  Bonastre  proposes  the  name  of  styracin.  The  styracin  of  M.  Bonastre  has 
since  been  found  to  be  cinnnmyl  cinnamaie,  CgHgjCgH^O^,  which  is  found  together  with  the 
ethyl,  benzyl,  and  other  ethers  of  cinnamic  acid.  The  proportion  of  benzoic  acid  is  very 
slight,  and  indeed  it  is  questioned  whether  the  acid  present  is  not  exclusively  cinnamic. 
Examined  by  Mr.  W.  P.  Creecy,  of  Mississippi,  it  was  found,  besides  a  volatile  odor- 
ous principle,  and  30  per  cent,  of  a  hard  resin  (according  to  W.  von  Miller  storesin, 
€381155(011)3),  to  contain  cinnamic  acid  as  the  prominent  acid  ingredient,  yet  associated 
■with  a  small  proportion  of  benzoic  acid.  {A.  J.  P.,  1860,  p.  199.)  Prof.  Procter,  on  a 
subsequent  examination  of  the  product,  could  not  detect  benzoic  acid,  and  states  that 
little  if  any  of  that  acid  exists  in  it,  and  that  what  had  been  taken  for  benzoic  acid  by 
the  earlier  examiners  was  really  cinnamic.  {A.  J.  P.,  1866,  p.  38.)  The  volatile  oil  men- 
tioned above  contains  a  hydrocarbon,  styrol  or  cinnmnene,  CgHg,  which  changes  on  heat- 
ing into  the  polymeric  metastyrol,  a  colorless  transparent  solid,  identical  in  composition. 
A  ver}'  careful  examination  of  the  liquidamhar  gum  has  been  made  by  Mr.  W.  L.  Har- 
rison. His  results  have  been  confirmed  by  Prof.  Maisch  {A.  J.  P.,  xlvi.  160,  165), 
and  seem  to  prove  that  the  American  drug  is  identical  with  styrax,  except  in  containing 
no  water  mechanically  mixed  with  it. 

Another  product  is  said  to  be  obtained  from  the  same  tree  by  boiling  the  young 
branches  in  water,  and  skimming  off  the  fluid  which  rises  to  the  surface.  It  is  of  a 
thicker  consistence  and  darker  color  than  the  preceding,  is  nearly  opaque,  and  abounds 
in  impurities.  This  also  has  been  confounded  with  liquid  storax,  which  it  resembles  in 
properties,  though  derived  from  a  different  source.  It  is  said  to  be  used  in  Texas  in 
coughs.  (Gammage,  N.  O.  Med.  and  Surg.  Journ.,  xii.  636.) 

Liquidamhar  may  be  employed  for  the  same  purpose  as  storax,  and  is  said  to  be  used 
to  a  considerable  extent  in  the  Southern  United  States,  but  it  is  almost  unknown  in  the 
shops  of  the  Northern  United  States.  The  concrete  juice  is  said  to  be  chewed  in  the 
Western  States  in  order  to  sweeten  the  breath.  Dr.  Gamnuige  states  that  the  juice  is 
employed  p'opularly  in  Texas  as  an  addition  to  excitant  ointments.  According  to  C 
W.  Wright,  of  Louisville,  Ky.,  the  bark  of  the  tree  is  used  with  great  advantage  in  the 
Western  States  in  the  diarrhoea  and  dysentery  of  summer,  especially  in  children.  It  is 
taken  in  the  form  of  syrup,  which  may  be  prepared  from  the  bark  in  the  same  manner 
as  the  syrup  of  wild-cherry  bark,  according  to  the  U.  S.  Pharmacopoeia.  The  dose  is  a 
fluidounce  for  an  adult,  repeated  after  each  stool.  {Am..  Journ.  of  Med.  Sci.,  N.  S.,  xxxii. 
126.)  The  editor  of  the  Virginia  Med.  Journ.  (1856,  p.  148)  states  that  the  use  of  a  decoc- 
tion of  the  bark  in  milk  is  common  in  many  parts  of  Virginia,  as  a  remed_y  in  the  diar- 
rhoea of  children.  Prof.  Procter  states  that  the  leaves  and  capsules  of  the  tree  have  a 
somewhat  aromatic  odor  when  bruised,  and  are  decidedly  acid  to  the  taste  and  to  litmus, 
and  thinks  it  probable  that  they  contain  gallic  acid  in  considerable  quantities  ;  the  tinc- 
ture of  the  fresh  leaves  being  decidedly  acid  and  astringent,  and  giving  a  deep  bluish  • 
black  color  with  a  persalt  of  iron,  which  is  in  great  measure  discharged  by  a  heat  of 
100°  C.  (212° F.).   {A.  J.  P.,  1866,  p.  38.) 
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Liquidambar  Aliingia  is  said  to  exude  a  balsam  in  the  Tenasserim  provinces  of  India, 
somevkhat  resembling  liquid  storax.  (See  P.  J.  TV.,  viii.  243.) 

LIQUOR  MAGNESII  BISULPHITIS.  Mr.  George  Archibald,  having  found  that 
the  bisulphite  of  magnesium  is  capable  of  arresting  the  butyric  acid  fermentation,  pro- 
poses a  solution  of  it  as  a  remedy  in  heartburn.  He  prepares  it  by  treating  the  carbo- 
nate of  magnesium  with  sulphurous  acid,  adding  to  an  ounce  of  water  sixteen  grains  of 
the  sulphate  thus  formed,  and  passing  sulphurous  acid  gas  through  the  mixture  till  a  clear 
solution  is  obtained.  {P.  J.  TV.,  3d  series,  ii.  502.) 

LIRIODENDRON.  U.  S.  1870.  Tulip  Tree  Bark.  American  Poplar  Tulip  Tree. 
This  indigenous  representative  of  the  Magnoliaceae  attains  in  some  situations  a  height  of 
more  than  one  hundred  feet.  The  bark  is  of  a  brown  or  grayish  brown  color,  except 
in  the  young  branches,  on  which  it  is  bluish  or  of  a  reddish  tinge.  The  leaves, 
which  stand  on  long  footstalks,  are  alternate,  somewhat  fleshy,  smooth,  of  a  beauti- 
ful shining  green  color,  and  divided  into  three  lobes,  of  which  the  upper  one  is  trun- 
cated and  notched  at  its  summit,  so  as  to  present  a  two-lobed  appearance,  and  the  two 
lower  are  rounded  at  the  base  and  usually  pointed.  In  the  larger  leaves,  the  lateral 
lobes  have  each  a  tooth-like  projection  at  some  distance  below  their  apex.  This  peculiar 
form  of  the  leaf  serves  to  distinguish  the  tree  from  all  others  inhabiting  the  American 
forests.  On  isolated  trees  the  flowers  are  very  numerous.  They  are  large,  beautifully- 
variegated  with  diflerent  colors,  among  which  yellow  predominates,  and  in  appearance 
bear  some  resemblance  to  the  tulip,  which  has  given  a  name  to  the  species.  Each  flower 
stands  on  a  distinct  terminal  peduncle.  The  calv-x  is  double,  the  outer  two-leaved  and 
deciduous,  the  inner  consisting  of  three  large,  oval,  concave  leaves,  of  a  pale  green  color. 
The  corolla  is  composed  of  six,  seven,  or  more  obtuse,  concave  petals.  The  stamens  are 
numerous,  with  short  filaments,  and  long  linear  anthers.  The  pistils  are  collected  into 
the  form  of  a  cone,  the  upper  part  of  which  is  covered  with  minute  stigmas.  The  fruit 
consists  of  numerous  long,  narrow  scales,  attached  to  a  common  axis,  imbricated  in  a 
conical  form,  and  containing  each  two  seeds,  one  or  both  of  which  are  often  abortive. 
The  bark  was  the  portion  formerlv"  ofEcinal.  It  is  taken  for  use  indiscriminately  from 
the  root,  trunk,  and  branches  ;  though  that  of  the  root  is  thought  to  be  the  most  active. 

Deprived  of  the  epidermis,  it  is  yellowish  white;  the  bark  of  the  root  being  some- 
what darker  than  that  of  the  stem  or  branches.  It  is  very  light  and  brittle,  of  a  feeble, 
rather  disagreeable  odor,  strongest  in  the  fresh  bark,  and  of  a  bitter,  pungent,  and  aro- 
matic taste.  These  properties  are  weakened  by  age,  and  we  have  found  specimens  of 
the  bark,  long  kept  in  the  shops,  almost  insipid.  The  peculiar  properties  of  liriodendron 
appear  to  reside  in  a  volatile  principle,  which  partially  escaf)es  during  decoction.  The 
late  Professor  Emmet,  of  the  University  of  Virginia,  believed  that  he  had  isolated  this 
principle,  and  gave  it  the  name  of  liriodefidrin.  As  described  by  Professor  Emmet,  it 
is,  in  the  pure  state,  solid,  white,  crystallizable,  brittle,  insoluble  in  water,  soluble  in 
alcohol  and  ether,  fusible  at  82-2°  C.  (180°  F.),  volatilizable  and  partly  decomposed  at 
132-2°C.  (270°  F. ),  of  a  slightly  aromatic  odor,  and  a  bitter,  warm,  pungent  taste.  It 
does  not  unite  either  with  acids  or  with  alkalies;  and  the  latter  precipitate  it  from  the 
infusion  of  the  bark  by  combining  with  the  matter  which  renders  it  soluble  in  water. 
Water  precipitates  it  from  its  alcoholic  solution.  It  is  obtained  by  macerating  the  root 
in  alcohol,  boiling  the  tincture  with  magnesia  till  it  assumes  an  olive-green  color,  then 
filtering,  concentrating  by  distillation  till  the  liquid  becomes  turbid,  and  finally  pre- 
cipitating the  liriodendrin  by  the  addition  of  cold  water.  {A.  J.  P.,  iii.  5.)  The  virtues 
of  the  bark  are  extracted  by  water  and  alcohol,  but  are  injured  by  long  boiling. 

Liriodendron  is  a  stimulant  tonic,  with  diaphoretic  properties.  It  has  been  used  as  a 
substitute  for  Peruvian  bark  in  intermittent  fevers,  and  has  proved  serviceable  in  chronic 
rheumatism,  dyspepsia,  and  other  complaints  in  which  a  gentle  stimulant  a'nd  tonic 
impression  is  desirable.  The  dose  of  the  bark  in  powder  is  from  half  a  drachm  to  two 
drachms.  The  infusion  and  decoction  are  also  used,  but  are  less  eflBcient.  They  may  be 
prepared  in  the  proportion  of  an  ounce  of  the  bark  to  a  pint  of  water,  and  given  in  the 
quantity  of  one  or  two  fluidounces.     The  dose  of  the  saturated  tincture  is  a  fluidrachm. 

LITHOSPERMUM  OFFICINALE.  Gromwell.  Milium  Solis.  A  European  peren- 
nial, the  seeds  of  which  are  ovate,  of  a  grayish  white  or  pearl  color,  shining,  rather 
larger  than  millet  seeds,  and  of  a  stony  hardness,  from  which  the  generic  name  of  the 
plant  originated.  They  were  formerly  used  as  stimulant  diuretics  in  calculous  and  other 
allied  affections,  but  are  at  present  considered  nearly  inert,  and  are  not  employed. 

LITMUS.  Lacmus.  Ed.  Turnsole.  Tournesol,  Orseille,  Fr.  This  is  a  peculiar  color- 
ing matter  derived  from  Roccella  tinetoria  and  other  lichens.  Three  purple  or  blue 
coloring  substances  are  known  in  commerce,  obtained  from  lichenous  plants.  They  are 
called  severally  litmus,  orchil,. &nd  cudbear.  The  lichens  employed  are  different  species 
of  Roccella,  Lecanora,  Variolaria,  and  others.  They  grow  on  alpine  or  maritime  rocks, 
in  various  parts  of  the  world,  and  for  commercial  purposes  are  collected  chiefly  upon  the 
European  and  African  coasts,  and  the  neighboring  islands,  as  the  Azores^  Madeira, 
Canaries,  and  Cape  de  Verde.     The  particular  species  most  employed  are  probably  Le- 
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canora  iariarea  or  Tartarean  moss,  growing  in  the  north  of  Europe,  and  Roccella  tlnc- 
toria  or  orchiUa  weed,  which  abounds  upon  the  African  and  insuUir  coasts,  and  is  called 
commercially,  in  common  with  other  species  of  the  same  genus,  Angola  weed,  Canary 
weed,  etc.,  according  to  the  place  from  which  it  has  been  brought. 

The  principles  in  these  plants  upon  which  their  valuable  properties  depend  are  them- 
selves colorless,  and  yield  coloring  substances  by  the  reaction  of  water,  air,  and  ammonia. 
They  are  generally  acids  or  acid  anhydrides,  and  are  named  lecanoric,  orselLic,  erythric,  etc., 
according  to  their  origin.  Orsellic  or  lecanoric  acid,  CjjHj^O,,  the  original  constituent  of 
most  of  these  plants,  when  boiled  with  water  or  alkaline  solutions,  is  changed  into  orsel- 
linic  acid,  as  follows:  CjgHj^O^ -[- H^O  =  (CgH80^)2.  Orsellinic  acid  fuses  at  176°  C. 
(348-8°  F.),  and  decomposes  into  orcin,  CgH3(CH3)(UH)2,  and  CO^.  The  same  decomposi- 
tion is  readily  effected  by  distillation  with  milk  of  lime.  Orcin  combines  with  ammonia 
gas  to  form  CjHgOjjNHj,  the  solution  of  which  exposed  to  the  air  becomes  colored  red- 
dish, by  the  formation  of  orcein,  C^H^NOj.  This  latter  compound  forms  the  basis  of  the 
commercial  orseille  extract  {^orchil  or  archil). 

Kane  (  Watt's  Dictionary,  vol.  iii.  p.  731)  has  described  a  brownish  red  coloring  prin- 
ciple, azolitmin,  C^H^NO^,  but  it  was  probably  orcein. 

To  test  the  value  of  the  plants  as  dye-stutfs,  they  may  be  macerated  in  a  weak  solution 
of  ammonia,  or  a  solution  of  hypochlorite  of  calcium  may  be  added  to  their  alcoholic 
tincture.  In  the  former  case,  a  rich  violet-red  color  is  produced  ;  in  the  latter,  a  deep 
blood-red  color  instantly  appears,  but  soon  fades. 

Lacmus  or  litmus  is  prepared  chiefly  if  not  exclusively  in  Holland.  The  process  con- 
sists in  macerating  the  coarsely  powdered  lichens,  in  wooden  vessels  under  shelter,  for 
several  weeks,  with  occasional  agitation,  in  a  mixture  of  urine,  lime,  and  potash  or  soda. 
A  fermentation  ensues,  and  the  mass,  becoming  first  red  and  ultimately  blue,  is  after  the 
last  change  removed,  mixed  with  calcareous  or  silicious  matter  to  give  it  consistence, 
and  with  indigo  to  deepen  the  color,  and  then  introduced  into  small  moulds,  where  it 
hardens.  It  comes  to  us  in  rectangular  cakes,  from  a  quarter  of  an  inch  to  an  inch  in 
length,  light,  friable,  finely  granular,  of  an  indigo-blue  or  deep  violet  color,  and  scat- 
tered over  with  white  saline  points.  It  has  the  combined  odor  of  indigo  and  violets, 
tinges  the  saliva  of  a  deep  blue,  and  is  somewhat  pungent  and  saline  to  the  taste.  From 
most  vegetable  blues  it  differs  in  not  being  rendered  green  by  alkalies.  It  is  reddened 
hy  acids,  and  restored  to  its  original  blue  color  by  alkalies. 

Its  chief  use  in  medicine  is  as  a  test  of  acids  and  alkalies.  For  this  purpose  it  is  em- 
ployed either  in  infusion,  or  in  the  form  of  litmus-paper.  The  infusion,  usually  called 
tincture  of  litmus,  may  be  made  in  the  proportion  of  one  part  of  litmus  to  twenty  of 
distilled  water,  and  two  parts  of  alcohol  may  be  added  to  preserve  it.  Litmus-paper  is 
prepared  by  first  forming  a  strong  clear  infusion  with  one  part  of  litmus  to  four  of 
water,  and  dipping  slips  of  white  unsized  paper  into  it,  or  applying  it  by  a  brush  to  one 
surface  only  of  the  paper.  The  paper  should  then  be  carefully  dried,  and  kept  in  well- 
stopped  vessels,  from  which  the  light  is  excluded.  It  should  have  a  uniform  blue  or 
slightly  purple  color,  neither  very  light  nor  very  dark.  As  a  test  for  alkalies  the  paper 
may  be  stained  with  an  infusion  of  litmus  previously  reddened  by  an  acid,  care  being 
taken  to  avoid  all  excess.  By  gas-light  it  is  said  that  the  change  of  color  cannot  be  de- 
termined by  the  eye  exactly,  as  the  blue  of  litmus  becomes  mauve  ;  but  this  may  be 
obviated  by  watching  the  process  through  a  green  glass,  by  which  the  faintest  trace  of 
blue  becomes  discernible.   {P.  J.  Tr.,  2d  ser.,  vi.  479.) 

Orchil  or  archil,  as  prepared  in  England,  is  in  the  form  of  a  thickish  liquid,  of  a  deep 
reddish  purple  color,  but  varying  in  the  tint,  being  in  one  variety  redder  than  in  another. 
The  odor  is  ammoniacal.  It  is  made  by  macerating  lichens  in  a  covered  wooden  vessel, 
■with  an  ammoniacal  liquor,  either  consisting  of  stale  urine  and  lime,  or  prepared  by 
distilling  an  impure  salt  of  ammonia  with  lime  and  water.  (Pereira.)  For  details 
as  to  the  method  of  preparation,  see  Chemical  News,  1874,  p.  143.  It  is  occasionally 
adulterated  with  the  extracts  of  colored  woods,  as  logwood,  sappan-wood,  etc.  A  mode 
of  detecting  these  adulterations  is  given  by  Mr.  F.  Leeshing  in  the  Chem.  Gaz.  of  June 
\,  1855,  p.  219. 

Cudbear  is  in  the  form  of  a  purplish  red  powder.  It  is  procured  in  the  same  manner 
as  orchil ;  but  the  mixture,  after  the  development  of  the  color,  is  dried  and  pulverized. 

The  point  in  which  the  preparation  of  these  coloring  substances  differs  from  that  of 
litmus  appears  to  be,  that  potash  or  soda  is  added,  in  the  latter,  to  the  ammoniacal 
liquid  used.  Orchil  and  cudbear  are  employed  as  dye-stuft's,  and  sometimes,  in  like 
maimer,  with  litmus,  as  a  test  of  acids  and  alkalies.  For  some  practical  applications, 
see  H.  M.  Wilder 's  paper,  A.  J.  P.,  1874. 

LOCO  PLANTS.  Crazy  Weeds.  These  are  plants  growing  in  the  far-western  States, 
the  eating  of  which  by  horses  and  cattle  produces  loss  of  flesh,  disordered  vision,  de- 
lirium, convulsive  movements,  or  stupor  and  death.  The  exact  plants  are  not  known. 
The  astragalus,  to  which  the  evil  effects  have  been  ascribed,  has  been  tested  by  Dr. 
H.  C.  Wood  upon  rabbits  and  dogs,  and  found  not  to  be  poisonous.  Sophora  sericea 
contains  an  active  alkaloid,  whilst  in  regard  to  0.vytropis  midtifora  and  O.dejlexa,  both 
reputed  crazy  weeds,  we  have  no  positive  infornaation.  (iV,  i?.,  1872,  p.  232 ;  1881,  p.  67.) 
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LOLTUM  TEMULENTUM.  Darnel.  Tvraie,  Fr.  One  of  the  Graminea?  or  gnisscs, 
indigenous  in  the  Old  AVorld,  but  introduced  into  the  United  States,  and  owing  its  chief 
importance  to  the  circumstance  that  it  is  apt  to  grow  among  wheat  and  other  grains, 
and  thus  sophisticate  the  product  with  its  seeds.  From  ancient  times,  these  have  been 
supposed  to  be  deleterious  to  the  human  system,  producing  symptoms  analogous  to  in- 
toxication from  alcoholic  drinks,  w^hence  the  plant  derived  its  specific  name  of  tevtu- 
Untum,  and  the  French  name  of  ivraie.  The  seeds  have  a  sweetish  taste,  and  are  said  to 
contain  gluten,  starch,  and  sugar;  and  there  is  nothing  in  their  sensible  properties 
which  would  suggest  the  idea  that  they  might  be  poisonous.  Indeed,  De  Candolle  states 
that  they  are  often  eaten  in  bread  without  inconvenience;  and  that  a  beer  into  which 
they  enter  as  an  ingredient  is  drunk  with  impunity.  (Merat  and  De  Lens,  iv.  141.)  The 
testimony,  however,  to  the  fact  that  they  have  a  narcotic  effect  on  the  system,  evincing 
itself  by  vertigo,  dizziness,  headache,  sleepiness,  and  a  species  of  drunkenness,  is  too 
strong  to  be  resisted  ;  though  very  few  instances,  so  far  as  we  know,  have  been  recorded 
of  death  from  their  use.  MM.  Kiviere  and  Maiziere  have  each  recorded  a  fatal  case, 
which  occurred  in  peasants  who  had  for  several  days  lived  upon  bread  consisting  to  the 
extent  of  two-thirds  or  five-sixths  of  darnel.  {Jouiii.  de  Pharm.,  18G3,  p.  280.)  Though 
thus  acting  on  man,  dogs,  sheep,  and  horses,  the  seeds  are  said  to  be  wholly  innoxious 
to  hogs,  cows,  and  ducks  ;  and  poultry  have  even  been  fattened  by  them.  The  remedy, 
in  ca.se  of  poisoning,  would  bo  as  soon  as  possible  to  evacuate  the  stomach.  Lindley 
states  that  this  is  the  only  one  of  the  grasses  which  has  been  satisfactorily  proved  to 
have  deleterious  properties.  (Med.  and  Economic  Bat.,  p.  27.)  Two  analyses  have  been 
made  of  the  seeds.  One,  by  MM.  Filhol  and  Baillett,  gives  as  their  constituents  about 
50  per  cent,  of  starch  ;  a  thick,  almost  solid  green  oil,  consisting  of  a  portion  saponifi- 
able  and  another  not  so,  the  latter  soft,  orange  colored,  insoluble  in  water,  very  soluble 
in  alcohol,  ether,  and  bisulphide  of  carbon,  producing  tremulousness  when  swallowed, 
but  without  any  symptoms  of  narcotism,  and  capable  of  causing  death  in  animals; 
sugar  ;  dextrin  ;  albumen  ;  and  a  substance  hitherto  observable  only  in  the  form  of  ex- 
tractive, soluble  in  water  and  alcohol,  and  acting  on  animals  as  a  narcotic.  The  second 
examination  was  made  by  Ludwig  and  Stahl,  who,  besides  cellulose,  gluten,  and  starch, 
found — 1,  a  neutral  fatty  matter  burning  with  smoke;  2,  an  oily  acid,  burning  without 
smoke,  and  precipitated  from  its  alcohoJic  solution  by  acetate  of  lead ;  3,  an  acrid  oil, 
burning  with  smoke  and  an  odor  of  incense;  4,  a  fixed  oil,  acrid  and  bitter,  saponifiable, 
and,  after  being  saponified,  yielding,  by  precipitation  with  hydrochloric  acid,  a  white 
rancid  matter,  volatilizable  with  watery  vapor ;  and  a  portion  of  this  substance  contained 
in  the  seeds  as  a  soap  soluble  in  water.  All  the  above  principles,  in  the  free  state,  are 
soluble  onl}-  in  alcohol  and  ether.  In  addition,  there  were — 5,  a  substance  soluble  in 
water,  producing  a  viscid  mass,  of  an  acrid  and  bitter  taste,  and  transformable  into 
sugar  and  volatile  acids  by  boiling  in  contact  with  dilute  sulphuric  acid  ;  6,  uncrystal- 
lizable  sugar;  7,  tannic  acid,  producing  a  green  color  with  the  salts  of  iron,  and  yield- 
ing sugar  with  dilute  sulphuric  acid  ;  8,  an  acid  resembling  the  metapectic  ;  9,  sulphate 
of  potassium  ;  10,  resinous  substances.  The  authors  consider  the  activity  of  the  seeds 
to  reside  in  the  acrid  oils,  and  the  bitter  principle  mentioned  in  No.  6.  {Ann.  de  Therap., 
1866,  p.  64.) 

LONICERA  CAPRIFOLIUM.  Honeysuckle.  This  ornament  of  our  gardens  is  a 
native  of  the  south  of  Europe.  Its  sweet-scented  flowers  are  sometimes  used  in  per- 
fumery ;  and  a  syrup  prepared  from  them  has  been  given  in  asthma  and  other  pectoral 
affections.  The  expressed  juice  of  the  plant  has  been  recommended  for  the  stings  of 
bees,  being  rubbed  directly  on  the  injured  spot  The  fruit  of  all  the  species  of  Lonicera 
is  said  to  be  emetic  and  cathartic  (A/era^  and  De  Lens),  and  that  of  L.  xylostcum  to  have 
caused  serious  poisoning.  .{Jourji.  de  Phami.,  4e  ser.,  xviii.  65.) 

LUPINUS  ALBUS.  Lupin.  A  plant  belonging  to  the  Leguminosae,  and  a  native 
of  Europe  and  "Western  Asia,  which  is  sometimes  cultivated  in  our  gardens.  Other 
species  are  also  met  with,  L.  hi)-sutus,  L.  luteus,  L  polyphyllus.  L.  densijflorus.  The 
last  two  are  indigenous  to  the  Pacific  slope  and  the  West.  The  bitter  principle  lupiniuy 
CjgHjjOjg.  is  a  glucoside,  and  its  solution  in  alkalies  is  of  a  dark  brownish  yellow  color. 
The  bruised  seeds  of  white  lupin,  after  soaking  in  water,  are  sometimes  used  as  an  ex- 
ternal application  to  ulcers,  wounds,  swollen  glands,  etc..  and  internally  are  said  to  be 
anthelmintic,  diuretic,  and  emmenagogue.  An  instance  has  been  recorded  where  a  de- 
coction used  as  an  injection  in  the  rectum  caused  symptoms  which  suggested  a  poisonous 
character  for  the  drug. 

LYCIUM  BARBARUM.  Matrimony  Vine.  The  genus  Lycium  belongs  to  the  Sola- 
naceje.  Different  species  have  been  used  in  various  parts  of  the  world  in  reference  to 
supposed  medical  virtues.  Lycium  barbai-uni,  which  is  indigenous  in  the  south  of 
Europe  and  in  Asia,  is  a  thorny  shrub,  with  long  flexible  branches,  and  is  cultivated 
for  hedges  and  arbors.  Drs.  Husemann  and  Marme  found  in  the  leaves  and  stem  an 
alkaloid,  lycitie,  CjH^NO^.  {A.  J.  P.,  1864,  p.  226.)  It  is  characterized  by  its  strong 
affinity  for  water,  which  causes  it  to  deliquesce  in  a  few  minutes  after  exposure,  and 
renders  it  very  soluble  in  that  liquid.     It  is  also  readily  soluble  in  alcohol,  but  nearly 
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insoluble  in  ether.  It  is  crystallizable,  of  a  sharp  but  not  bitter  taste,  and  forms  crys- 
tallizable  salts  with  the  acids.  Prof.  Aug.  Husemann  believes  that  lycine  does  not  exist 
in  the  plant,  but  is  formed  during  the  process  of  extraction,  and  also  that  it  is  identical 
with  betaine,  the  alkaloid  obtained  from  beet-juice  by  Scheibler,  and  with  the  oxyneurine 
of  Leibreich.  [A.  J.  P.,  xlvii.  209.)  The  young  shoots  of  one  of  the  species  of  Lycium 
are  eaten  in  Spain  as  asparagus,  and  its  leaves  as  salad;  and  the  aborigines  of  Colombia 
used  another  species  against  erysipelas.  The  leaves  of  L.  barbaruyn,  as  well  as  the  fruit, 
are  said  to  be  used  by  tlie  physicians  of  Japan.   {Merat  and  De  Lens.) 

LYCOCTONA.  For  a  paper  on  its  physiological  action,  see  Phila.  Med.  Times,  Oct. 
1875. 

LYCOPUS.  U.  S.  1870.  Lycopiis  Virginicus.  Michaux,  Flor.  Boreal.  Americ,  i. 
14;  Kaiinesque,  Med.  Flor.,  vol.  ii.  The  bugle-weed  is  an  indigenous  herb,  with  a  pe- 
rennial creeping  root,  which  sends  up  an  erect,  nearly  simple,  obtusely  quadrangular 
stem,  from  twelve  to  eighteen  inches  high,  and  furnished  with  opposite  sessile  leaves. 
These  are  broad-lanceolate,  attenuated  and  entire  at  both  extremities,  remotely  serrate 
in  the  middle,  somewhat  rough,  purplish,  and  beset  with  glandular  dots  on  their  under 
surface.  The  flowers  are  minute,  in  small  axillary  whorls,  with  two  small  subulate 
bracts  to  each  flower,  and  a  white  corolla.  The  seeds  are  longer  than  the  calyx,  which 
is  spineless.  This  plant  grows  in  shady  and  wet  places  throughout  the  greater  part  of 
the  United  States.  Its  flowering  period  is  August.  The  whole  herb  is  used.  It  has  a 
peculiar  odor  and  a  nauseous  slightly  bitter  taste,  and  imparts  these  properties,  as  well 
as  its  medical  virtues,  to  boiling  water. 

Lycopus  Europceus  is  said  to  be  frequently  collected  and  sold. for  L.  Virginicus.  The 
former  may  be  distinguished  by  its  acutely  quadrangular  stem,  its  narrow  lanceolate 
leaves,  of  which  the  lower  are  somewhat  pinnatifid,  its  more  crowded  flowers,  and  the 
acute  segments  of  its  calyx,  armed  with  short  spines.  It  has  been  employed  in  Europe 
as  a  substitute  for  quinine. 

According  to  Dr.  A.  W.  Ives,  the  bugle-weed  is  a  very  mild  narcotic.  It  is  said  also 
to  be  astringent.  Drs.  Pendleton  and  llogers,  of  New  York,  obtained  fiivorable  eflFects 
■'rom  it  in  incipient  phthisis  and  pulmonary  hemorrhage  {N.  Y.  Med.  ajid  Phys.  Journ., 
i.  179),  and  its  use  has  been  extended  to  the  hemorrhages  generally.  (Trans.  A.  M.  A., 
i.  347.)  It  is  most  conveniently  employed  in  the  form  of  infusion,  which  may  be  pre- 
pared by  macerating  an  ounce  of  the  herb  in  a  pint  of  boiling  water.  From  half  a  pint 
to  a  pint  may  be  taken  daily. 

LYTHIiUM  SALICARIA.  Loosestrife.  Purple  Willow-herb.  This  is  an  elegant  pe- 
rennial plant,  native  of  Europe,  but  naturalized  in  the  northeastern  parts  of  the  United 
States.  The  whole  herbaceous  part  is  medicinal,  and  is  dried  for  use.  In  this  state  it  is 
inodorous,  and  has  an  herbaceous,  somewhat  astringent  taste.  It  renders  boiling  water 
very  mucilaginous,  and  its  decoction  is  blackened  by  the  sulphate  of  iron.  .Loosestrife 
is  demulcent  and  astringent,  and  may  be  advantageously  given  in  diarrhoea  and  chronic 
dysentery,  after  due  preparation  by  evacuating  treatment.  It  has  long  been  used  in 
Ireland  in  these  complaints,  and  is  said  to  be  a  popular  remedy  in  Sweden.  The  dose 
of  the  powdered  herb  is  about  a  drachm  two  or  three  times  a  day.  A  decoction  of  the 
root,  prepared  by  boiling  an  ounce  in  a  pint  of  water,  may  be  given  in  the  dose  of  two 
fluidounces. 

MACALLO  OR  YABA  BARK.  For  an  article  on  this  Yucatan  bark,  see  A.  J.  P., 
1879,  p.  392. 

MACLURA  AURANTIACA.  The  bark  of  the  root  of  this  tree,  which  is  indi- 
genous in  our  Southern  States,  is  said  to  be  considerably  used  in  making  a  yellow  dye. 
Mr.  Alex.  King  has  found  in  it  inoric  and  morintannic  acids.-  [A.  J.  P.,  xlvi.  257.) 

MALAMBO  OR  MATIAS  BARK.  A  bark  received  from  South  America  by  Dr. 
Alex.  Ure,  under  the  name  of  inatias  bark,  was  found  to  have  the  characters  of  the 
malambo  bark,  which  is  held  in  high  esteem  in  Colombia  where  it  is  produced,  and 
has  been  long  known  to  the  French  pharmacologists.  It  has  been  ascertained  by  H. 
Karston,  of  IJerlin,  to  be  derived  from  a  hitherto  undescribed  species  of  Croton,  which 
he  names  Croton  Malambo,  and  which  is  described  in  his  work  entitled  "  Florce  Colombice 
Tcrrarumque  adjncentiuTn  Specimina  Selecta."  This  is  a  small  tree  or  shrub,  growing 
on  the  coast  of  Venezuela  and  Colombia.  (P.  J.  Tr.,  1859,  p.  321.)  The  bark  is  de- 
scribed by  Dr.  Ure  as  being  three  or  four  lines  thick,  brittle  though  somewhat  fibrous, 
of  a  brown  color,  and  covered  Avith  an  ash-colored  tuberculous  epidermis.  It  has  an 
aromatic  odor,  and  a  bitter  pungent  taste,  and  yields  these  properties  to  water  and  al- 
cohol. Its  active  ingredients  appear  to  be  a  volatile  oil,  and  a  bitter  extractive  matter. 
According  to  Dr.  Mackay,  it  has  been  used  successfully  in  intermittents,  convalescence 
from  continued  fever,  hemicrania,  dyspepsia,  and  other  cases  in  which  tonic  remedies 
are  useful,  and  also  as  an  adjuvant  to  diuretics.  It  is  probably  nothing  more  than  an 
aromatic  tonic.  Dr.  Ure  has  administered  it  with  good  eflfect  as  a  substitute  for. Peru- 
vian bark.  (P.  J.  Tr.,  iii.  169.) 

Under  the  name  of  Winter's  bark,  a  coosiderable  quantity  of  bark  was  some  time 
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since  imported  into  the  United  States  from  South  America,  which  Mr.  E.  S.  "Wayne,  of 
Cincinnati,  has  identified  with  the  malambo  bark  above  described,  having  found  it  to 
correspond  with  that  product  both  in  sensible  characters  and  composition.  {A.  J.  P., 
xxix.  1.)  Dr.  Geo.  B.  Wood  confirmed  this  decision  of  Mr.  Wayne;  a  specimen  in  his 
possession  answered  precisely  to  the  description  given  by  Dr.  Ure.  The  malambo  bark, 
analyzed  by  Cadet  de  Gassicourt,  yielded  volatile  oil,  bitter  resin,  and  extractive;  but 
no  tannic  or  gallic  acid,  and  no  alkaloid ;  and  the  same  was  the  case  with  the  so-called 
AVinter's  bark  examined  by  Mr.  Wayne.  (Ibid.)  The  same  bark  has  been  analyzed  by 
Mr.  F.  B.  Dancy,  who  found  in  it  volatile  oil,  gum,  starch,  albumen,  resin,  extractive, 
fixed  oil,  wax,  and  several  inorganic  substances.   [Ibid.,  p.  219.) 

MALVA  SYLYESTKIS.  Common  Malloto.  This  is  a  perennial,  herbaceous  plant, 
with  a  round,  hairy,  branching,  usually  erect  stem,  from  one  to  three  feet  high,  bearing 
alternate,  petiolate,  cordate,  roughish  leaves,  which  are  divided  into  five  or  seven  cre- 
nate  lobes,  and  on  the  upper  part  of  the  stem  are  almost  palmate.  The  flowers  are  large, 
purplish,  and  placed,  from  three  to  five  together,  at  the  axils  of  the  leaves,  upon  long 
slender  peduncles,  which,  as  well  as  the  petioles,  are  pubescent.  The  petals  are  five, 
inversely  cordate,  and  three  times  as  long  as  the  calyx.  The  capsules  are  disposed  com- 
pactly in  a  circular  form.  This  species  of  mallow  is  a  native  of  Europe,  growing  abun- 
dantly on  waste  grounds  and  by  the  way -sides,  and  flowering  from  May  to  August.  It 
is  sometimes  cultivated  in  our  gardens.  Almost  all  the  species  of  the  genus  are  pos- 
sessed of  the  same  properties.  M.  roiundifolia,  one  of  the  most  common,  may  be  sub- 
stituted for  M.  sylvestris.  The  herb  and  flowers  have  a  weak,  herbaceous,  slimy  taste, 
without  odor.  They  abound  in  mucilage,  which  they  readily  impart  to  water ;  and  the 
solution  is  precipitated  b}-  acetate  of  lead.  The  infusion  and  tincture  of  the  flowers  are 
blue,  and  serve  as  a  test  of  acids  and  alkalies,  being  reddened  by  the  former,  and  ren- 
dered green  by  the  latter.  The  roots  and  seeds  also  are  mucilaginous.  Common  mal- 
low is  emollient  and  demulcent.  The  infusion  and  decoction  are  sometimes  employed 
in  catarrhal,  dysenteric,  and  nephritic  complaints;  and  are  applicable  to  all  other  cases 
which  call  for  the  use  of  mucilaginous  liquids.  They  are  also  used  as  an  emollient  in- 
jection ;  and  the  fresh  plant  forms  a  good  suppurative  or  relaxing  cataplasm  in  external 
inflammation.      It  was  formerly  among  the  culinar}-  herbs. 

MANDRAGOEA  OFFICINALIS.  Atropa  Mandragora.  Linn.  Mandrake.  Man- 
drciffora.  A  perennial  European  plant,  with  spindle-shaped  root,  which  is  often  forked 
beneath,  and  is  therefore  compared,  in  shape,  to  the  human  figure.  In  former  times  this 
root  was  supposed  to  possess  magical  virtues,  and  was  used  as  an  amulet  to  promote  fe- 
cundity, etc. ;  and  the  superstition  is  still  cherished  by  the  vulgar  in  some  parts  of  Eu- 
rope. The  plant  is  a  poisonous  narcotic,  somewhat  similar  in  its  properties  to  belladonna, 
to  which  it  is  botanically  allied.  It  was  much  used  by  the  ancients  with  a  view  to  its 
narcotic  efl^ects ;  and  the  root  has  been  recommended  by  some  eminent  modern  physi- 
cians, as  an  external  application  to  scrofulous,  scirrhous,  and  syphilitic  tumors.  It  is 
said  to  have  been  used  by  the  ancients  as  an  anaesthetic  agent  before  surgical  operations. 
(Journ.  de  Pharm.,  xv.  290.)  Its  physiological  action  has  been  partially  investigated  by 
Dr.  B.  W.  Richardson  [B.  and  F.  Med.-Chir.  Rev.,  1874,  p.  242).  It  is  unknown  as  a 
remedy  in  the  L^nited  States. 

MANGANESE.  Manganesium.  This  metal  and  its  compounds  with  oxygen  have 
been  already  described.  {SeeManganesii  Oxidum.  Nigi-um.)  Several  of  its  combinations 
have  been  proposed  as  medicines,  and  the  therapeutic  trials  thus  far  made  with  them 
place  them  alongside  of  those  of  iron  as  tonic  and  anti-anaemic  remedies.  It  will  be 
recollected  that  manganese  as  well  as  iron  is  always  present,  in  minute  proportion,  in 
healthy  blood,  and  has  been  detected  in  various  solids  and  fluids  of  the  body.  (See  page 
918.)  According  to  an  analysis  by  M.  Burin-Dubuisson,  the  amount  of  manganese  in 
the  blood-corpuscles  is  about  one-twentieth  that  of  the  iron.  It  is  stated,  as  an  advan- 
tage of  the  preparations  of  manganese,  that  they  maybe  prescribed  in  conjunction  with 
tannic  acid  and  the  various  astringent  medicines,  which  are  all  incompatible  with  the 
preparations  of  iron.  Of  the  oxides  of  manganese,  the  monoxide  onlj-  is  strongly  sali- 
fiable ;  and  this  is  the  oxide  present  in  the  ordinary  salts  of  the  metal.  It  may  be  ob- 
tained by  precipitation,  as  a  white  hydrate,  from  any  of  the  soluble  salts  of  manganese 
by  the  addition  of  a  caustic  alkali.  This,  according  to  M.  Hannon,  is  a  good  medical 
preparation ;  but  a  strong  objection  to  it  is  that  it  rapidly  absorbs  oxygen,  and  passes  to 
the  state  of  the  brown  hydrated  sesquioxide.  The  officinal  dioxide  (native  black  oxide) 
is  described  at  page  918,  where  its  medical  properties  are  also  noticed. 

Iodide  of  Manganese.  (Mnlj.)  This  very  deliquescent  salt  may  be  prepared  by  adding 
carbonate  of  manganese  to  aqueous  hydriodic  acid,  filtering  the  solution  and  granu- 
lating, carefully  regulating  the  heat.  This  iodide  may  be  administered  in  syrup  or  pill. 
Professor  Procter  proposed  the  following  formula  for  the  symp.  Dissolve  sixteen 
drachms  of  sulphate  of  manganese,  and  nineteen  drachms  of  iodide  of  potassium,  sepa- 
rately, in  three  fluidounces  of  water,  each  portion  of  water  being  previously  sweetened 
with  two  drachms  of  syrup.  Mix  the  solutions  in  a  glass-stoppered  bottle,  and  when  the 
crystals  of  sulphate  of  potassium  have  ceased  to  precipitate,  throw  the  liquor  on  a 
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strainer  of  fine  muslin,  and  allow  it  to  filter  into  a  pint  bottle,  containing  twelve  ounces 
of  powdered  sugar.  When  the  solution  has  ceased  to  pass,  wash  the  filter  with  a  little 
sweetened  water,  and  add  suflScient  of  that  liquid  to  make  the  whole  measure  a  pint. 
Lastly,  agitate  the  liquid  until  the  sugar  is  dissolved.  Prof.  Procter  stated  that  this 
syrup  contained  about  a  drachm  of  iodide  of  manganese  in  each  fluidounce,  and  corre- 
sponded in  strength  to  the  officinal  solution  of  iodide  of  iron.  The  small  proportion  of 
sulphate  of  potassium  which  remains  dissolved  in  the  syrup,  does  not  interfere  with  its 
medicinal  elticacy.  The  dose  is  from  ten  to  thirty  drops,  repeated  several  times  a  day. 
{A.  J.  P.,  Oct.  1850.)  M.  Hannon  makes  a  pill  of  iodide  of  rnanganese  by  double  de- 
composition between  equal  weights  of  iodide  of  potassium  and  crystallized  sulphate  of 
manganese.  The  salts  are  perfectly  dried,  accurately  mixed  in  powder,  and  then  rubbed 
up  with  honey,  so  as  to  reduce  the  whole  to  a  pilnlar  mass,  which  may  be  divided  into 
four-grain  pills.  Assuming  that  the  honey  added  compensates  for  the  loss  of  water  in 
drying,  each  pill  will  consist  of  about  two  grains  of  iodide  of  manganese,  one  of  sul- 
phate of  potassium,  and  one  of  honey,  and  sulphate  of  manganese  in  excess.  The  dose 
is  one  pill  daily,  gradually  increased  to  six.  According  to  M.  Hannon,  iodide  of 
manganese  is  particularl}'  useful  in  the  anaemia  attendant  on  scrofula,  phthisis,  and  can- 
cer, and  in  syphilitic  cachexy.  Given  in  conjunction  with  cinchona,  it  rapidly  removes 
the  enlargement  of  the  spleen  often  following  protracted  fevers. 

Carbonate  of  Manganese.  (MnCOj. )  This  salt  may  be  obtained  by  the  following  for- 
mula, which  is  that  of  M.  Hannon.  Dissolve  seventeen  ounces  of  crystallized  sulphate  of 
manganese,  and  nineteen  ounces  of  carbonate  of  sodium,  separately,  in  two  pints  of  water, 
a  fluidounce  of  syrup  having  been  previously  added  to  each  pint;  and,  having  mixed  the 
solutions  in  a  well-stoppered  bottle,  allow  the  precipitate  to  subside.  Decant  the  super- 
natant liquid,  wash  the  precipitate  with  sweetened  water,  allow  it  to  drain  from  a  cloth 
saturated  with  syrup,  express,  mix  with  ten  ounces  of  honey,  and  evaporate  rapidly  to 
form  a  pilular  mass,  which  is  to  be  divided  into  four-grain  pills.  By  a  double  decomposi- 
tion between  the  sulphate  of  manganese  and  carbonate  of  sodium,  carbonate  of  manganese 
is  precipitated,  and  sulphate  of  sodium  remains  in  solution.  The  sulphate  is  washed 
away,  and  the  carbonate  is  brought  to  a  pilular  consistence  with  honey,  which,  together 
with  the  sj-rup,  prevents  the  monoxide  of  manganese  in  the  pill  from  rising  to  a  higher 
stage  of  oxidation.  The  dose  is  from  two  to  ten  pills  daily.  Carbonate  of  manganese 
was  tried  by  M.  Hannon  as  a  medicine  on  himself.  After  its  use  for  fifteen  days  he  found 
his  appetite  improved,  and  his  pulse  increased  in  force  ;  and  he  experienced  a  feeling  of 
sanguineous  plethora.  He  afterwards  exhibited  the  remedy  in  several  anfemic  cases, 
with  the  effect  of  exciting  the  functions  to  a  more  healthy  action,  increasing  the  strength 
and  improving  the  blood. 

Phosphate,  tartrate,  and  nialate  of  manganese  have  also  been  proposed  by  M.  Hannon 
as  useful  remedies.  The  phosphate  is  prepared  by  double  decomposition  between  sul- 
phate of  manganese  and  phosphate  of  sodium.  A  syrup  of  phosphate  of  manganese 
has  been  made  by  Mr.  T.  S.  Wiegand,  of  this  city.  (See  his  formula  in  A.  J.  P.  for 
July,  1854.)  Dr.  Simpson,  of  Edinburgh,  informed  Dr.  Geo.  B.  Wood  thata  sj'rup  made 
with  two  grains  of  phosphate  of  iron  and  one  grain  of  phosphate  of  manganese  in  a 
fluidrachm  of  syrup,  was  much  and  advantageously  used  by  himself  and  others  in  Ed- 
inburgh. This  may  be  easily  prepared  by  adding  to  the  two  ingredients  mentioned  five 
grains  of  glacial  phosphoric  acid  for  each  grain  of  the  phosphate  of  iron.  [P.  J.  Tr., 
1859,  p.  288.)  Lactate  of  inanganese  has  been  given,  associated  with  lactate  of  iron,  in 
chlorosis,  in  the  dose  of  a  grain,  increased  to  five  grains. 

Ferro-manganic  Preparations.  M.  Hannon  conceives  that  manganese  is  peculiarly, 
suited  to  the  treatment  of  anaemic  cases  in  which  iron  has  failed,  or  acts  very  slowly  ; 
but,  instead  of  passing  at  once  from  the  use  of  iron  to  that  of  manganese,  he  prefers 
to  give  intermediately  a  mixture  of  the  two  metals.  For  this  purpose  he  recommends 
the  following  formula.  Take  of  crystallized  sulphate  of  iron  six  drachms  and  a  half; 
crystallized  sulphate  of  manganese  two  drachms;  carbonate  of  sodium  nine  drachms; 
honey  five  drachms.  Hub  together,  and  with  syrup  make  a  mass,  to  be  divided  into 
four-grain  pills.  In  this  pill  both  the  metals  are  present  as  carbonates ;  and,  as  the 
sulphate  of  sodium  is  not  washed  away,  it  contains  that  salt  also.  The  dose  is  from 
two  to  ten  pills  daily.  (See  the  paper  of  M.  Hannon,  Journ.  de  Pharm.  3e  ser.,  xvi.  41 
and  189  ;  also  a  note  of  the  favorable  results  obtained  by  M.  Petrequin,  of  Lyons,  Ibid., 
xvi.  381.)  Further  experience  has  confirmed  the  favorable  opinion  of  M.  Petrequin  in 
relation  to  the  therapeutic  value  of  the  ferro-manganic  preparations.  A  number  of 
formulas  have  been  devised  by  M.  Burin-Dubuisson,  of  Lyons,  for  making  them,  con- 
taining the  metals  variously  combined ;  but  the  most  important  of  them  is  the  syj-up  of 
iodide  of  iron  and  manganese,  for  the  pre[)aration  of  which  the  following  formula  has 
been  devised  by  Prof.  Procter.  Take  of  iodide  of  potassium  1000  grains  ;  sulphate  of 
iron  630;  sulphate  of  manganese  210;  iron  filings  100  ;  sugar,  in  coarse  powder,  4800. 
Powder  the  iodide  and  sulphates  separatel}',  and,  having  mixed  them  with  the  filings, 
add  half  a  fluidounce  of  distilled  water,  and  triturate  to  a  uniform  paste.  Then  add 
another  half  fluidounce  of  distilled  water  to  the  paste,  and  triturate  again  ;  and,  after 
an  interval  of  fifteen  minutes,  add  a  third  half  fluidounce,  and  mix.     Next  transfer 
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the  magma  of  salts  to  a  moistened  filter,  supported  on  a  funnel,  and  allow  them  to  drain 
into  a  bottle,  holding  a  little  more  than  twelve  fluidounces,  and  containing  the  sugar. 
After  they  have  drained,  add  cold  boiled  w^ater  by  small  portions  at  a  time,  until  the 
solution  of  the  iodides  has  been  displaced  and  washed  from  the  crystalline  magma  of 
sulphate  of  potassium.  Finally,  add  sufficient  cold  boiled  water  to  make  the  whole 
measure  twelve  fluidounces.  The  object  of  the  iron  is  to  prevent  the  liberation  of 
iodine.  This  syrup  has  a  very  pale  straw  color.  It  contains  a  little  sulphate  of  po- 
tassium, which  does  not  injure  it  as  a  therapeutic  agent.  If  the  salts  have  not  been 
all  decomposed  during  their  reaction,  it  will  be  greenish.  Each  fluidounce  contains 
50  grains  of  the  mixed  iodides,  in  the  proportion  of  3  parts  of  iodide  of  iron  to  1 
of  iodide  of  manganese.  The  dose  is  from  ten  drops  to  half  a  fluidrachm.  {A.  J.  P., 
1853,  p.  198.)  Prof.  J.  U.  Lloyd  proposed  a  process  {A.  J.  P.,  1874,  p.  6)  whereby  a 
less  amount  of  sulphate  of  potassium  remained  in  the  finished  preparation.  Sulphate 
of  manganese  240  grs. ;  iodide  of  potassium  288  grs. ;  iodine  744  grs. ;  iron  wire  (small) 
240  grs. ;  sugar  17  oz.  av. ;  distilled  water  q.  s.  Place  the  iodine,  three  ounces  of  dis- 
tilled water,  and  the  iron  wire  in  a  glass  flask,  and  agitate  until  the  solution  has  acquired 
a  clear,  greenish  color,  without  a  tinge  of  yellow.  Filter  the  solution  into  the  sugar 
contained  in  a  porcelain  dish  ;  wash  the  filter  by  pouring  into  it  tAvo  ounces  of  distilled 
water,  allowing  the  liquid  to  filter  into  the  sugar.  Dissolve  the  sulphate  of  manganese 
and  iodide  of  potassium  separately  in  half  an  ounce  of  cold  distilled  water  by  tritura- 
tion in  a  mortar;  mix  the  two  solutions  together,  and  allow  the  sulphate  of  potassium  to 
separate;  transfer  the  mixture  to  a  wetted  filter,  and  allow  the  solution  of  iodide  of  man- 
ganese to  filter  into  the  sugar;  when  well  drained,  wash  the  precipitate  in  the  funnel  with 
half  an  ounce  of  ice-cold  distilled  water,  and  finish  by  agitating  the  mixture  until  sugar  is 
dissolved ;  add  enough  distilled  water  to  make  the  whole  measure  twenty  fluidounces  ; 
filter.  Syrup  of  iodide  of  iron  and  manganese  is  considered  by  M.  Petrequin  to  be  par- 
ticularly suited  to  the  treatment  of  anaemia  resulting  from  obstinate  intermittent  fevers, 
prolonged  suppuration,  and  scrofulous,  syphilitic,  and  cancerous  aflections. 

Dr.  T.  S.  Speer,  of  Cheltenham,  in  imitation  of  the  practice  of  31.  Hannon  and  M. 
Petrequin,  has  employed  the  combined  carbonates  of  iron  and  manganese  with  excellent 
effects  ;  h\i\^  instead  of  using  the  carbonate  in  pill,  protected  by  honey  and  syrup,  as  M. 
Hannon  has  done,  he  prefers  a  saccharine  carbonate  of  the  two  metals,  in  imitation  of 
the  London  saccharine  carbonate  of  iron,  made  by  the  following  formula.  Dissolve 
three  ounces  and  one  drachm  of  sulphate  of  iron,  one  ounce  and  one  scruple  of  sulphate  of 
manganese,  and  five  ounces  of  carbonate  of  sodium,  each,  in  thirty  Imperial  fluidounces 
of  water,  and  thoroughly  mix  the  solutions.  Collect  the  precipitated  carbonates  on  a  cloth 
filter,  and  wash  them  immediately  with  cold  water,  to  separate  the  sulphate  of  sodium. 
Then  press  out  as  much  water  as  possible,  and,  without  delay,  triturate  the  pulp  with 
two  and  a  half  ounces  of  finely  powdered  sugar.  Lastly,  dry  the  mixture  at  a  tempera- 
ture not  exceeding  488°  C.  (120°  F  ).  The  saccharine  carbonate  of  iron  and  manganese,  as 
thus  prepared,  is  a  reddish  orown  powder,  devoid  of  all  taste,  except  that  imparted  by 
the  sugar.  The  dose  is  five  grains,  gradually  increased  to  a  scruple,  three  times  a  day, 
given  with  the  meals,  or  immediately  after  them.  (See  A.  J.  P.,  1854,  p.  127;  from 
Med.  Times  and  Gaz.) 

MAEANTA.  Lender  this  name  the  U.  S.  Pharmacopoeia,  1870,  recognized  the  fecula 
obtained  from  the  root  of  M.  anindinacea.  (Arroic-root,  F. ;  Amerikaniaches  Sfarkmehl, 
Arrowmehl,  G.)  The  root  (rhizome)  of  this  plant  is  perennial,  tuberous,  fleshy,  hori- 
zontal, nearly  cylindrical,  scaly,  from  six  inches  to  a  foot  or  more  in  length,  and  furnished 
with  numerous  long  white  fibres.  It  sends  forth  several  tuberous,  jointed,  curved,  white, 
scaly  stoles,  the  points  of  which  sometimes  rise  above  the  ground  and  become  new  plants. 
The  stems,  of  which  several  proceed  from  the  same  root,  are  annual,  slender,  branched, 
jointed,  leafy,  and  about  three  feet  in  height.  The  leaves  are  ovate-lanceolate,  about 
four  inches  long,  alternate,  and  supported  solitarily,  at  the  joints  of  the  stem,  upon 
long,  sheathing  footstalks.  The  flowers  are  in  a  long,  loose,  spreading,  terminal  panicle, 
at  each  ramification  of  which  is  a  solitary  linear  bract.  The  calyx  consists  of  three 
small  lanceolate  leaves.  The  corolla  is  white  and  monopetalous,  with  a  tube  longer 
than  the  calyx,  and  a  double  border,  of  which  the  three  outermost  segments  are  smallest, 
and  the  two  inner  obovate,  and  slightly  emarginate. 

The  arrow-root  plant  is  a  native  of  the  West  Indies,  where  it  is  largely  cultivated. 
It  is  cultivated  also  in  the  East  Indies,  Sierra  Leone,  the  south  of  Africa,  and  formerly 
in  our  Southern  States,  especially  Georgia  and  Florida.  The  plant  is  easily  propagated 
by  cuttings  of  the  root.  The  fecula  isprepared  in  the  following  manner.  The  roots 
are  dug  up  when  a  year  old,  washed,  and  then  beaten  into  a  pulp,  which  is  thrown  into 
water,  and  agitated  so  as  to  separate  the  amylaceous  from  the  fibrous  portion.  The 
fibres  are  renjoved  by  the  hand,  and  the  starch  remains  suspended  in  the  water,  to  which 
it  gives  a  milky  color.  The  milky  fluid  is  strained  through  coarse  linen,  and  allowed 
to  stand  that  the  fecula  may  subside,  which  is  then  washed  with  a  fresh  portion  of  water, 
and  afterwards  dried  in  the  sun.  "We  obtain  the  officinal  arrow-root  chiefly  through 
London  from  the  West  Indies.     That  from  the  Bermudas  has  in  general  been  most 
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liighly  esteemed.*  The  term  Bermuda  arrow-root  is  now  applied  commercially  to  any 
carefully  prepared  arrow-root,  without  reference  to  the  place  of  its  production.  Jamaica 
arrow-root  is  an  inferior  article,  which  is  to  some  extent  imported  directly.  St.  Vincent, 
one  of  the  British  West  India  Islands,  furnishes  a  large  amount  of  the  arrowroot  im- 
ported into  this  country. 

Other  plants  contribute  to  furnish  the  arrow-root  of  commerce.  Lindley  states  that 
it  is  procured  in  the  West  Indies  from  Maranta  Allouya  and  M.  nobilis,  besides  M.  arun- 
dinacea.  Under  the  name  of  M.  Indica,  Tussac  describes  a  distinct  species,  which  he 
says  was  originally  brought  from  the  East  Indies,  and  is  now  cultivated  in  Jamaica. 
This,  however,  is  generally  considered  as  a  mere  variety  of  M.  arundinacea,  from  which 
it  ditfers  chiefly  in  having  leaves  more  elongated  at  the*^ point,  and  smooth  on  both  sides. 
Very  fine  arrow-root  is  obtained  in  the  East  Indies  from  the  root  of  Curcuma  angusti- 
folia  of  Roxburgh,  which  is  cultivated  in  Travancore.  But  the  product  is  lighter  than 
the  Maranta  arrow-root,  and  does  not  so  quickly  make  a  jelly.  Ainslie  stales  that  M. 
arundinacea  has  been  introduced  from  the  West  Indies  into  Ceylon,  where  good  arrow- 
root is  prepared  from  it.  Cassava  arrow-root  is  prepared  in  Brazil  from  the  Janipha 
Manihot,  and  sometimes  sold  as  arrow-root,  or  used  to  adulterate  the  true  arrow-root. 
A  variety  of  arrow-root  has  heen  imported  from  the  Sandwich  Islands.  Mr.  Nuttall, 
during  a  visit  to  these  islands,  found  that  it  was  obtained  from  a  species  of  tacca,  which 
he  described  by  the  name  of  Tacca  oceanica.  [A.  J.  jP.,  ix.  305.)  It  is  said  that  a  simi- 
lar product  is  aflorded  by  Tacca  pi?inatifida,  growing  in  the  East  India  province  of 
Arracan.  (P.  J.  Tr.,  vi.  383.)  Arrow-root  has  been  brought  from  Florida,  prepared 
near  St,  Augustine  from  the  root  of  Zamia  integrifolia,  by  a  process  similar  to  that 
employed  for  the  fecula  of  the  Maranta  (Dr.  J.  Carson,  A.  J.  P.,  xiv.  22) ;  but  care 
must  be  taken  not  to  confound  this  with  the  genuine  maranta  from  the  same  State. 
The  tuberous  roots  of  different  species  of  Alstrcemeria,  growing  in  South  America,  yield 
a  fecula  used  for  the  same  purposes  as  the  maranta ;  and  a  specimen,  under  the  name  of 
Talcahuana  arrow-root,  was  sent  from  Chili  by  Dr.  Euschenberger  to  Prof.  Carson,  of 
this  city,  who  ascertained  it  to  be  the  product  of  the  Alstroemcria  ligtu.  {Ibid.,  xxxii. 
289.)  In  the  West  Indies,  substitutes  for  arrow-root  are  furnished  by  the  roots  of  Di~ 
oscorea  sativa  or  j/am,  and  of  Colocasia  esculenia,  and  by  the  fruit  of  Artocarpus  incisa 
or  bread-fruit  tree.f  Attempts  have  been  made  to  substitute  finely  prepared  potato 
starch  for  arrow-root;  and  there  is  no  doubt  that  in  nutritive  properties  it  is  quite 
equal;  but  patients  complain  of  an  unpleasant  taste  of  the  potato  which  it  is  apt  to 
retain. 

Arrow-root  is  in  the  form  of  a  light  white  powder,  or  of  small  pulverulent  masses, 
without  smell  or  taste.  It  has  a  firm  feel  when  pressed  between  the  fingers,  and  pro- 
duces a  faint  crackling  sound  when  rubbed.  It  is  a  pure  starch,  corresponding  in  chem- 
ical properties  with  that  of  wheat  and  the  potato.  It  is  very  apt  to  be  musty,  and  should 
then  be  rejected.  The  odor  and  taste  are  the  best  criteria  of  its  purity.  It  should 
be  perfectly  free  from  smell  and  unpleasant  flavor.  Prof.  Procter  rendered  musty 
arrow-root  sweet  and  fit  for  use  by  washing  it  thoroughly  with  two  successive  portions 
of  cold  water,  and  then  drying  it  upon  frames  of  muslin  in  a  warm  place.  (.4.  J.  P., 
xiii.  188.)  Arrow-root  is  said  to  be  sometimes  adulterated  with  common  starch,  and  that 
of  the  potato.  These  may  be  detected  by  the  aid  of  the  microscope.  Hydrochloric  acid 
has  been  proposed  as  a  test.  A  mixture  of  equal  parts  of  that  acid  and  of  water,  rubbed 
with  about  half  its  weight  of  potato  or  Avheat  starch,  very  quickly  forms  so  thick  a  mu- 
cilage that  the  mortar  in  which  the  trituration  is  effected  may  be  raised  by  the  pestle ; 
while  the  same  result  does  not  take  place  with  rice  flour  or  arrow-root  under  25  or  80 
minutes.  So  small  a  proportion  as  from  4  to  6  per  cent,  of  the  impurity  may,  it  is  as- 
serted, be  detected  in  this  way.  (Journ.  de  Pliarm.,  3e  ser.,  ii.  246.)  TheGerman  Phar- 
macopoeia test  is  as  follows  :  "  When  arrow-root  is  shaken  for  ten  minutes  with  ten  parts 
of  a  mixture  consisting  of  two  parts  of  hydrochloric  acid  and  one  part  of  water,  the 
greater  part  should  separate  unchanged,  and  it  should  not  become  mucilaginous  nor 
yield  an  herbaceous  odor  similar  to  that  of  green  unripe  bean-pods."    (Lochman.) 

As  the  microscope  offers  the  best  means  of  distinguishing  the  different  varieties  of 
fecula  sold  as  arrow-root,  or  used  for  its  adulteration,  it  is  proper  to  indicate  the  form 
of  their  granules  as  exhibited  by  this  instrument.  Those  of  the  proper  officinal  or  Ma- 
ranta arrow-root  are  rarely  oblong,  somewhat  ovate-oblong,  or  irregularly  convex, 
with  very  fine  rings,  a  circular  hilum  which  cracks  in  a  linear  or  stellate  manner,  and 
small  mammillary  processes  occasionally  projecting  from  them.  [Pereira.)  The  largest 
are  the  750lh  of  an  inch,  but  many  not  more  than  the  2000th  of  an  inch  long ;  and  their 
breadth  is  generally  two-thirds  of  their  length.  (Christison.)  The  gnlnules  of  the  East 
India  a7'7'ow-root  are,  according  to  Pereira,  of  unequal  size,  ovate  or  oblong-ovate,  flat- 
tened, and  often  furnished  with  a  very  short  neck  or  nipple-like  projection.  The  rings 
are  numerous,  close,  and  very  fine;  and  the  hilum,  which  is  situated  at  the  narrow 

*  For  an  account  of  the  preparation  of  arrow-root  in  Georgia,  see  Prnc.  A.  P.  A.,  1858,  p.  332.  Dr.  Robert  Battey 
states  that  arrow-root  is  still  raised  for  home  consumption  in  the  Gulf  counties  of  Georgia,  but  it  no  longer 
appears  in  the  Phitadelpliia  market.     ' 

+  Specimens  of  these  feculas  wei-e  seen  by  Dr.  G.  B.  Wood,  in  the  Palais  (VIndiistrie  of  Paris,  among  the  French 
colonial  products,  in  the  autumn  of  18C0. 
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extremity,  is  circular,  small,  and  indistinct.  The  microscopic  appearance  of  the  tapioca 
/eculn  will  be  described  under  the  head  of  Tapioca.  The  Tacca  fecula  from  the  South 
Sea  Islands,  examined  by  Pereira,  consisted  of  circular,  muller-shaped,  or  polyhedral 
granules,  with  few  and  not  very  distinct  rings,  and  a  small,  circular  hilum,  which 
cracked  in  a  linear  or  stellate  manner.  The  Florida  or  Zamia  arrow-root  w^as  found  by 
Dr.  Carson  to  consist  of  granules  forming  the  half,  third,  or  quarter  of  a  solid  sphere. 
The  potato  starch  granules  are  of  various  shape  and  size,  but  generally  ovate  or  ellip- 
tical, and  from  the  7000th  to  the  300th  of  an  inch  in  length  ;  the  largest  being  inferior 
in  size  only  to  the  largest  of  the  canna  starch  or  tous-les-mois.  (See  (kinna.)  They  are 
strongly  marked  with  concentric  rings,  and  have  a  circular  hilum,  from  which  usually 
proceed  the  cracks  observable  in  some  of  the  larger  grains.  {Pereira.) 

Medical  Properties  and  Uses.  Arrow-root  is  nutritious  and  demulcent,  affording  a 
light,  very  mild,  and  easily  digested  article  of  diet,  well  adapted  for  the  sick  and  con- 
valescent, and  peculiarly  suited,  from  its  demulcent  properties,  to  bowel  complaints  and 
diseases  of  the  urinary  passages.  It  is  much  used  as  food  for  infants  after  weaning,  or 
when  the  mother's  milk  is  insufficient.  It  is  prepared  by  dissolving  it  in  hot  water, 
with  which  it  forms  a  pearly  gelatinous  solution,  and,  if  in  sufficient  quantity,  a  jelly- 
like mass  on  cooling.  A  tablespoonful  will  communicate  sufficient  consistence  to  a  pint 
of  water.  It  should  first  be  formed  into  a  paste  with  a  little  cold  water,  and  the  boiling 
water  then  gradually  added  with  brisk  agitation.  The  preparation  may  be  rendered 
more  palatable  by  lemon-juice  and  sugar,  or  in  low  forms  of  disease  by  wine  and  spices. 
For  children,  arrow-root  is  usually-  prepared  with  milk. 

MATA.  This  name  is  given,  in  New  Mexico,  to  an  herb  much  used  in  that  region 
as  an  addition  to  tobacco  in  smoking.  It  is  said,  when  burning,  to  have  an  odor  like 
that  of  the  Tonka  bean,  and,  when  smoked  with  tobacco,  to  correct  the  extremely  dis- 
agreeable smell  imparted  by  this  to  the  clothing  and  apartments.  From  imperfect 
specimens  of  the  plant  raised  by  Prof.  E.  S.  Wayne  from  seeds  which  had  come  into 
his  possession,  and  sent  to  Prof.  Maisch,  it  is  supposed  to  be  a  Eupatorium,  probably 
the  E.  incarnatum  of  Walter,  which  is  indigenous  in  Texas.  [A.  J.  P.,  1868,  p.  122.) 

MEAT  BISCUIT.  {?>&g  ExtraciHtn,  Carnis.)  This  alimentary  substance,  containing 
much  nutriment  in  a  small  bulk,  is  the  invention  of  Mr.  Gail  Borden,  jun.,  of  Texas. 
It  is  made  by  mixing  a  concentrated  fluid  extract  of  flesh,  strained  through  wire-cloth, 
and  freed  from  fat,  with  good  wheat  flour,  or  other  meal,  and  baking  the  dough  into  a 
biscuit,  which  must  be  preserved,  in  mass  or  coarse  powder,  free  from  moisture,  in  gutta- 
percha bags,  or  air-tight  casks  or  cases.  To  make  the  dough,  about  two  parts  of  the 
extract  are  mixed  with  three  of  the  flour ;  and  about  20  per  cent,  is  lost  in  baking.  The. 
extract  contains  the  soluble  ingredients  of  the  flesh,  not  coagulable  by  heat ;  namely, 
gelatin,  kreatin,  kreatinin,  phosphoric,  lactic,  and  inosinic  acids,  and  certain  salts. 
Of  course,  it  contains  no  albumen  or  fibrin,  unless  in  some  altered  state  in  which  they 
are  rendered  soluble  at  a  boiling  temperature.  In  this  nutritious  biscuit,  the  absence 
of  albumen  and  fibrin  is  supposed  to  be  supplied  by  the  gluten  of  the  flour.  To  prepare 
a  pint  of  palatable  soup,  an  ounce  of  the  powdered  biscuit,  first  made  into  a  thin  paste 
with  cold  water,  is  added,  with  constant  stirring,  to  sufficient  boiling  water,  and  the 
whole  boiled  for  twenty  minutes.  Salt  and  pepper  are  then  added  to  suit  the  taste.  The 
meat  biscuit  forms  an  important  resource  in  all  cases  in  which  food  must  be  carried  on 
long  journeys  for  daily  consumption. 

Preserved  Meat-juice  is  a  nutritive  liquid,  prepared  by  Mr.  Gillon,  a  manufacturer  of 
preserved  meats,  at  Leith,  in  Scotland.  For  the  method  of  its  preparation  see  13th  edi- 
tion of  the  Dispensatory,  or  Med.  Examiner,  March,  1855.  An  excellent  meat-juice  is 
now  prepared  by  M.  S.  Valentine,  of  Richmond,  Va.  (1882.) 

Flour  of  Meat.  Dr.  A.  H.  Hassall,  of  London,  has  given  this  name  to  a  preparation 
which  concentrates  the  virtues  of  meat  within  a  smaller  space,  and  more  completely 
represents  them,  than  any  other  preparation  of  which  we  have  seen  an  account.  Of  the 
different  forms  of  extract  and  essence  of  meat,  almost  all  have  this  great  deficiency,  that, 
while  they  contain  the  stimulating  and  effete  constituents  of  the  meat,  they  are  destitute 
of  the  fibrin  and  albumen,  which  are  probably  its  most  nutritious  ingredients;  and  abso- 
lutely all  are  without  the  fibrin.  HassalTs  method  consists  in  drying  the  meat,  at  a  tem- 
perature generally  below  that  necessary  for  coagulating  albumen,  so  as  to  deprive  it  of  all 
its  water,  without  removing  any  of  its  essential  constituents,  perhaps  in  vacuo,  and  then 
grinding  it  into  a  very  fine  powder.  When  made  from  beef,  the  powder  is  of  a  light 
brown  color  and  very  agreeable  taste;  and  one  pound  represents  four  pounds  of  flesh, 
or  six  pounds  of  the  leanest  joints  not  deprived  of  bone  and  fat.  In  a  few  words,  Dr. 
Hassall  speaks  of  it  as — 1,  useful  for  the  speedy  preparation  of  beef  tea  ;  2,  with  vege- 
tables and  flavoring  substances  for  quickly  making  soups  ;  8,  in  forming,  when  com- 
bined with  farinaceous  matter,  a  nutritious  food,  well  adapted  for  children,  dyspeptics, 
and  invalids;  4,  for  making,  by  mixture  with  cocoa,  a  nutritious  breakfast  drink;  and, 
5,  for  forming  meat  biscuit.  Dr.  Hassall  has  here  omitted  to  state  what  appears  to  us  to 
be  its  highest  recommendation,  that  it  is  an  excellent  article  of  diet  for  the  old  and  tooth- 
less, who  cannot  sufficiently  comminute  meats  for  the  purpose  of  easy  digestion.  {Lancet, 
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1866,  p.  184.)  In  a  subsequent  communication  to  the  same  journal,  Dr.  Hassall  recog- 
nizes this  as  among  its  useful  applications.  He  speaks  also  of  its  being  retained  by  the 
stomach  when  meat  in  its  ordinary  forms  is  rejected,  of  its  applicability  to  cases  in  Avhich 
it  is  necessary  to  inject  nutritive  food  into  the  stomach  or  the  rectum,  and  of  its  special 
usefulness  as  an  article  of  food  in  dyspepsia,  in  diabetes,  in  the  weakness  following  par- 
turition, and  in  low  forms  of  fever.  Dr.  Hassall  says  that  it  is  finer  even  than  wheat 
flour.   {Ibid.,  1866,  p.  469.) 

Raio  Meat  has  been  recommended  as  an  article  of  diet  for  consumptive  patients,  and 
especially  for  scrofulous  children,  and  in  other  cachectic  cases,  and  is  asserted  to  have 
proved  highly  useful.  It  may  also  be  employed  with  great  advantage  in  dyspepsia  and 
chronic  diarrhoea,  especially  in  children.  It  was  brought  into  notice  by  M.  Fuster,  of 
Montpellier,  France.  The  following  formula  is  recommended  by  M,  Keveil.  Take  of 
fillet  of  beef  100  grammes,  deprive  it  carefully  of  all  fatty  and  membranous  matter,  cut 
it  up  finely,  beat  it  in  a  mortar,  and  fidd  of  powdered  sugar  20  grammes,  chloride  of 
sodium  1-5  grammes,  chloride  of  potassium  half  a  gramme,  and  powdered  black  pepper 
one-fifth  of  a  gramme.  The  mixture  is  to  be  taken  in  teaspoonful  doses  through  the 
day.  {Ann.  de  Thernp.,  1866,  p.  145.)  An  excellent  method  of  exhibiting  raw  meat  is 
to  scrape  a  thin  steak  and  mix  the  pulp  thus  obtained  with  brandy.  M.  Ivon  asserts 
that  a  very  pleasant  emulsion  is  afforded  by  the  following  formula  {A.  J.  P.,  1874,  p, 
346).  Take  of  raw  meat  250  i)arts,  of  sweet  almonds  75  parts,  of  bitter  almonds  5  parts, 
of  white  sugar  80  parts.  Blanch  the  almonds  and  beat  the  whole  into  a  paste.  In 
dissolving,  milk  may  be  used  instead  of  water. 

Pemmican  is  an  alimentary  substance,  containing  much  nutriment  in  a  small  bulk, 
which  is  used  by  fur  traders  and  others,  as  their  exclusive  food,  on  long  journeys  in  the 
northwest  of  this  continent.  It  is  made,  according  to  Dr.  C.  C.  Koeney,  U.  S.  Army, 
by  mixing  equal  weights  of  buft'alo  meat  and  buffalo  tallow.  The  meat,  thoroughly 
dried  in  the  sun,  is  reduced  to  powder,  and  the  tallow  in  the  melted  state  is  added  to  it, 
and  the  whole  well  stirred.  The  melted  mixture  is  then  poured  into  sacks  of  untanned 
buffalo  hide,  capable  of  containing  from  twenty  to  forty  pounds.  No  salt  is  used,  and 
yet  the  mixture  keeps  perfectly  well.  {Med.  Statistics,  U.  S.  Army,  p.  56.) 

MEDEOLA  VIRGINICA.  Gyromia  Virginica.  Nuttall.  Indian  Cucumber.  An  in- 
digenous perennial  herb,  growing  in  all  parts  of  the  United  Slates.  The  root,  which 
in  shape  and  flavor  bears  a  strong  resemblance  to  a  small  cucumber,  is  said  by  Pursh  to 
be  eaten  by  the  Indians,  and  by  Frof.  Barton  to  be  useful  as  a  diuretic  in  dropsies. 

MEGARRHIZA  CALlFORNICA.  Man-root.  Mr.  J.  P.  Henry  has  obtained  a 
substance  from  this  root,  which  he  believes  to  be  a  glucoside,  and  calls  it  Megarrldzore- 
tin.     It  is  said  to  be  actively  cathartic.  {A.  J.  P.,  1876,  p.  451.) 

MELILOTUS  OFFICINALIS.  Melilot.  An  amiual  or  biennial  plant,  indigenous  in 
Europe,  and  growing  also  in  this  country.  "VVe  have  two  varieties,  one  with  yellow,  the 
other  with  white  flowers,  which  are  considered  by  some  as  distinct  species.  The  plant, 
when  in  flower,  has  a  peculiar  sweet  odor,  which,  by  drying,  becomes  stronger  and  more 
agreeable,  somewhat  like  that  of  the  Tonka  bean.  This  similarity  is  accounted  for  by 
the  fact  that  coumarin,  CgHgO,,  the  chief  constituent  of  Tonka  beans,  is  present  in 
melilot,  combined  with  mcidotic  acid,  CgHjgOj,  and  coumaric  acid,  CgHgOj,  of  whicli 
latter  acid  coumarin  is  the  anhydride.  The  taste  of  melilot  is  slightly  bitterish.  It  has 
little  medical  power,  and,  though  formerly  recommended  in  various  diseases,  is  at 
present  not  employed. 

MENYANTHES  TRTFOLIATA.  Buckbean.  Marsh  Trefoil.  Willd.  This  gen- 
tianaceous  plant  has  a  perennial,  long,  round,  jointed,  horizontal,  branching,  dark-col- 
ored root  or  rhizome,  about  as  thick  as  the  finger,  and  sending  out  numerous  fibres  from 
its  under  surface.  The  leaves  are  ternate,  and  upon  long  stalks,  which  proceed  from  the 
end  of  the  root,  and  are  furnished  at  their  base  with  sheathing  stipules.  The  leaflets 
are  obovate,  obtuse,  entire  or  bluntly  denticulate,  very  smooth,  beautifully  green  on 
their  upper  surface,  and  paler  beneath.  The  flower-stalk  is  erect,  round,  smooth,  from 
six  to  twelve  inches  high,  longer  than  the  leaves,  and  terminated  by  a  conical  raceme 
of  whitish,  somewhat  rose-colored  flowers.  The  calyx  is  five-parted  ;  the  corolla  funnel- 
shaped,  with  a  short  tube,  and  a  five-cleft,  revolute  border,  covered  on  the  upper  side 
with  numerous  long,  fleshy  fibres.  The  anthers  are  red  and  sagittate  ;  the  germ  ovate, 
supporting  a  slender  style  longer  than  the  stamens,  and  terminating  in  a  bifid  stigma. 
The  fruit  "is  an  ovate,  two-valved,  one-celled  capsule,  containing  numerous  seeds.  This 
beautiful  plant  is  a  native  both  of  Europe  and  North  America,  growing  in  boggy  and 
marshy  places,  always  moist,  and  occasionally  overflowed  with  water.  It  prevails,  in 
the  United  States,  from  the  northern  boundary  to  Virginia.  In  this  country  the  flowers 
appear  in  May,  in  England  not  until  June  or  July.  All  parts  of  it  are  etficacious,  but 
the  leaves  only  were  officinal. 

The  taste  of  buckbean  is  intensely  bitter  and  somewhat  nauseous,  the  odor  of  the 
leaves  faint  and  disagreeable.  The  plant  has  been  examined  by  Trommsdorff,  Brandes, 
Landerer,  and  Kromayer.  Its'virtues  depend  on  a  bitter  principle  denominated  menyan- 
thin,  which  may  be  obtained  sufficiently  pure  for  use  by  treating  the  spirituous  extract 
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of  the  plant  with  hydrated  oxide  of  lead,  removins:  the  lead  by  hydrosulphuric  acid, 
filtering  and  evaporating  the  liquor,  exhausting  the  residue  with  alcohol,  and  again 
evaporating  with  a  gentle  heat.  It  has  a  pure  bitter  taste,  is  soluble  in  alcohol  and 
water,  but  not  in  pure  ether,  and  is  chemically  neutral.  Kromayer  (1865)  assigns  to  it 
the  formula  CjaH^O,^. 

Medical  Properties  and  Uses.  With  the  ordinary  properties  of  the  bitter  tonics,  raeny- 
anthes  unites  a  cathartic  power,  and  in  large  doses  is  apt  to  vomit.  It  was  formerly 
held  in  high  esteem  in  Europe  as  a  remedy  in  numerous  complaints,  among  which  were 
intermittent*,  rheumatism,  scrofula,  scurvy,  dropsy,  jaundice,  and  various  cachectic  and. 
cutaneous  aftections.  In  most  of  these  it  was  administered  under  a  vague  impression  of 
its  alterative  powers.  It  is  little  employed  in  this  country  ;  but,  as  it  is  a  native  plant, 
and  applicable  to  cases  where  a  combined  tonic  and  purgative  effect  is  demanded,  it  is 
desirable  that  country  practitioners  should  be  aware  of  its  properties.  The  dose  of  the 
powdered  leaves  or  root  as  a  tonic  is  from  twenty  to  thirty  grains ;  of  an  infusion,  pre-? 
pared  with  half  an  ounce  to  a  pint  of  boiling  water,  from  one  to  two  fluidounces  ;  and 
of  the  extract  ten  or  fifteen  grains,  to  be  refieated  three  or  four  times  a  day.  A  drachm 
of  the  powder,  or  a  gill  of  the  strong  decoction,  generally  purges,  and  often  occasions 
vomiting. 

MERCURIALIS  ANNUA.  An  herbaceous  European  plant,  of  the  family  of  Eu> 
phorbiacese,  which  has  been  employed,  from  the  most  ancient  times,  as  a  purgative  and 
emmenagogue.  It  has  also  been  considered  by  some  as  diuretic,  and  has  been  used  in 
the  treatment  of  syphilitic  affections.  "When  boiled,  it  loses  its  acridity,  and  in  this 
condition  has  been  used  as  an  emollient.  Another  species,  M.  perennis,  also  a  native  of 
Europe,  is  poisonous.  (Merat  and  De  Lens.)  il.  Reichardt  has  discovered  in  M.  annua 
a  volatile  alkaloid,  mercurialine  (mercurialin),  possessing  the  formula  CHjN,  isomeric 
and  possibly  identical  with  methylamine.  This  is  a  liquid,  of  an  oily  appearance,  nar- 
cotic odor,  "and  alkaline  reaction  ;  boils  at  140°  C.  (284°  F.) ;  forms  salts  with  the  acids  ; 
absorbs  carbonic  acid;  has  a  strong  afiinity  for  water;  on  exposure  to  the  air  it  is 
changed  into  a  resin  of  a  buttery  consistence ;  and  is  very  poisonous  to  man.  For 
the  mode  of  procuring  it,  see  Annuaire  de  Thtrapeutique  (1864,  p.  44)  and  Neites  Reper- 
toriumfiir  Pliarm.  (xviii.  296).  The  existence  of  a  volatile  alkaloid  in  the  Mercurialis 
suggests  that  other  Euphorbiaceae  may  owe  their  acrid  properties  to  a  similar  constituent. 

MESEMBRYANTHEMUM  CRYSTALLINUM.  Ice-plant.  A  biennial  plant,  a 
native  of  the  south  of  Europe.  The  stem  and  under  surface  of  the  leaves  are  covered 
with  crystalline  drops,  which  give  the  plant  the  appearance  of  being  coated  with  ice. 
The  herb  is  without  smell,  and  has  a  saline  somewhat  nauseous  taste.  It  is  considered 
demulcent  and  diuretic,  and  has  been  commended  as  a  remedy  in  various  complaints, 
especially  those  of  the  mucous  membrane  of  the  lungs  and  urinary  passages.  It  has 
also  been  used  in  dropsy.  The  expressed  juice  is  the  form  in  which  it  has  been  gener- 
ally employed. 

MESENNA.  Musenna.  Bisenna.  Under  these  different  names  has  been  brought  into 
notice,  as  a  powerful  taeniafuge,  the  bark  of  an  Abyssinian  tree,  the  botanical  character 
of  which  has  recently  been  determined  by  M.  Brongniart  from  dried  specimens  brought 
to  Paris  by  M.  Courbon.  The  tree  is  leguminous,  and  belongs  to  the  family  of  the 
Mimosea;.  M.  Brongniart  names  it  Albizzia  anthchtiiniica.  The  bark  is  in  flat  pieces 
from  five  to  ten  inches  long,  smooth,  slightly  fissured,  of  a  rusty-gray  color  exteriorly, 
and  pale  yellow  and  fibrous  within.  It  consists  of  four  layers,  one  of  which  contains 
very  large  cells,  with  thick  coats,  and  is  supposed  to  be  the  active  part'.  MM.  E.  Caven- 
tou  and  Legendre  have  examined  the  bark,  and  found  in  it  no  alkaloid,  but  a  peculiar, 
acid,  resinous  substance,  having  an  acrid  taste,  analogous  to  that  of  the  bark,  of  which 
it  is  probably  the  active  principle.  The  musetinin  of  Thiel  is  probably  the  same,  al- 
though not  as  yet  in  a  pure  state.  The  Abyssinians  employ  the  powdered  bark,  in  the 
dose  of  about  two  ounces,  which  they  take  in  various  ways,  suspended  in  water  or  other 
liquid,  or  mixed  with  flour  in  the  form  of  bread,  or  made  into  a  confection  with  honey, 
butter,  etc.  It  is  taken  in  the  morning,  three  or  four  hours  before  breakfast,  and  no 
other  precautions  are  used.  It  produces  no  pain  nor  any  disturbance  of  the  functions, 
not  even  purging  actively.  Fragments  of  the  worm  are  voided  the  same  evening,  and 
the  greater  portion  of  it  the  next  day.  Successful  trials  of  the  remedy  have  been  made 
elsewhere  than  in  Abyssinia,  though  M.  Rayer  has  collected  cases  which  tend  to  dis- 
countenance the  opinion  of  its  vermifuge  powers.  But  the  bark  may  in  these  instances 
have  been  injured  by  time.  (See  Ann.  de  T/ttrap.,  1862,  p.  161.) 

^  MESQUITE  GUM.  Gum  Mesquite.  Gum  Mezquite.  This  is  the  product  of  Prosopis 
juliflora,  D.  C.  {Algarohia  f/lnndulosa,  Torrey  and  Gray),  a  small  thorny  tree  or  shrub, 
belonging  to  the  family  of  Mimoseae,  and  growing  in  New  Mexico,  Texas,  and  other 
neighboring  regions,  where  it  covers  vast  extents  of  country.  Captain  R.  B.  Marcy, 
of  the  U.  S.  Army,  who  commanded  an  expedition  sent  by  our  government  into  that 
region,  gives  a  particular  account  of  the  tree,  in  a  letter  to  Messrs.  Rushton  &  Co.,  of 
New  York.  He  states  that  it  was  first  described  by  Dr.  Edwin  James,  who  attended 
Colonel  Long's  exploring  expedition  to  the  Rocky  Mountains  many  years  since.  The 
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specimens  collected  by  Dr.  James  were  submitted  to  Dr.  Torrey,  by  whom  the  botanical 
character  of  the  plant  was  determined.  According  to  Captain  Marcy,  the  tree  is  found 
between  26°  and  36°  of  N.  latitude,  and  extends  from  97°  to  103°  of  longitude,  over  a 
region  containing  more  than  500,000  square  miles.  In  its  botanical  affinities  and  habits 
it  is  closely  analogous  to  the  Acaciie,  which  yield  gum  arabic.  The  fruit  is  a  long,  com- 
pressed pod,  filled  with  a  sweet  pulp,  which  is  said  to  contain  30  per  cent,  of  grape 
sugar,  and  is  used  very  largely  by  the  Indians  as  food  for  themselves  and  horses.  A 
gum  exudes  from  the  stem  and  branches,  especially  when  wounded,  which  hardens  in 
the  dry  season,  sometimes  in  masses  as  large  as  a  hen's  egg.  Specimens  of  this  gum 
were  collected  and  sent  for  examination  to  various  persons  in  the  Atlantic  cities  by  Dr. 
George  G.  Shumard,  of  the  U.  S.  Army,  who  was  attached  to  Captain  Marcy's  expedi- 
tion." A  portion  received  by  Dr.  Geo.  B.  Wood  was  in  irregular,  roundish  pieces,  of 
various  sizes  and  of  different  hues,  from  colorless  transparency  to  a  dark  amber-brown. 
Some  of  them  had  the  fissured  appearance  of  the  best  Turkey  gum.  Examined  by  Prof. 
Procter,  the  gum  was  found  to  resemble  gum  arabic  in  its  solubilities,  but  to  differ  from 
it  essentially  in  some  of  its  chemical  reactions.  The  most  striking  points  of  difference 
are  that  solution  of  gum  mesquite  is  not  precipitated  by  subacetate  of  lead,  and  a  strong 
solution  is  not  coagulated  by  borax.  (A.  J.  P.,  xxvii.  224.)  Dr.  Campbell  Morfit, of 
Baltimore,  found  it  to  approximate  very  closely  to  gum  arabic  in  ultimate  composition, 
its  constituents  being  carbon,  hydrogen,  and  oxygen,  with  three  per  cent,  of  inorganic 
matter.  He  found  also  a  very  little  bassorin  (0206  per  cent.),  which  did  not  exist  in 
the  specimens  examined  by  Prof.  Procter.  {Am.  Journ.  of  Sci.  and  Arts,  March,  1855, 
p.  264.)  There  can  be  little  doubt  that  this  gum  has  all  the  valuable  medicinal  prop- 
erties of  gum  arabic,  and  might  be  substituted  for  it  in  all  cases,  with  this  consider- 
able advantage,  that  it  may  be  added  to  diluted  solution  of  subacetate  of  lead,  so  as  to 
communicate  to  that  preparation  demulcent  properties,  in  addition  to  those  of  a  sedative 
and  astringent,  for  which  it  is  so  much  used  as  a  local  application.  Its  high  price  has 
so  far  prevented  its  general  employment,  although  as  much  as  24,000  pounds  are  said 
to  have  been  gathered  in  1872,  and  chiefly  used  by  confectioners. 

The  beans  of  a  second  species  of  Prosopis  (P.  pubcscens,  Benth.)  are  largely  employed 
as  food  by  the  Indians.  The  wood  of  both  species  is  exceedingly  hard  and  very  valu- 
able, both  in  the  arts  and  as  fuel. 

METHYLIC  ALCOHOL.  Spiritus  Pykoxyilicus  Kectificatus  (Br.  1864).  Py- 
ROLIGNEOUS  SPIRIT.  Pyroxylic  Spirit.  Wood  Spirit.  Wood  Alcohol.  Wood  Naphtha. 
(CHg,OH.)  Methylic  alcohol  was  discovered  in  1812  by  P.  Taylor,  and  was  afterwards 
examined  by  Macaire  and  Marcet,  Liebig,  Dumas  and  Peligot,  Kane,  and  others. 
"When  wood  is  subjected  to  destructive  distillation,  there  is  formed,  besides  acetic  acid,  tar, 
and  other  products  (see  Creasotian),  about  1  per  cent,  of  an  inflammable,  volatile  liquid, 
which,  when  separated  and  purified,  constitutes  pyroxylic  spirit.  The  crude  liquor,  de- 
rived from  the  wood,  separates  on  standing  into  two  liquids ;  the  lighter  containing  the 
tarry  matters,  and  the  heavier  consisting  of  water,  acetic  acid,  pyroxylic  spirit,  etc. 
The  heavier  liquid  is  saturated  with  lime,  and  subjected  to  distillation,  whereby  the  im- 
pure pyroxylic  spirit  flrst  comes  over,  mixed,  however,  with  various  compounds,  among 
which  are  aldehyd  and  pyroacetic  spirit  (aceton).  This,  after  having  been  redistilled 
and  deprived  of  water  by  repeated  rectifications  from  lime,  forms  the  pyroxylic  spirit  of 
commerce.  The  spirit  of  commerce  is  purified  by  adding  to  it  as  much  chloride  of  cal- 
cium as  it  can  dissolve,  and  allowing  the  mixture  to  stand  for  a  few  days.  The  pyroxylic 
spirit  unites  with  the  chloride  of  calcium,  and  the  compound  formed  is  subjected  to  dis- 
tillation to  separate  certain  contaminating  substances,  which  distil  over.  Finally,  the 
pyroxylic  spirit  is  separated  from  the  chloride  of  calcium  by  the  addition  of  water  and 
a  new  distillation,  and  from  water  by  rectification  from  dry  lime.  Methyl  alcohol, 
like  the  other  monatomic  alcohols,  can  also  be  formed  synthetically  in  a  variety  of  ways, 
— from  marsh-gas,  from  formic  acid,  and  formaldehyd. 

Properties.  Pure  anhydrous  methyl  alcohol  is  a  mobile,  colorless  liquid,  possessing 
a  hot,  pungent  taste,  and  a  peculiar  aromatic  smell,  recalling  that  of  acetic  ether.  It 
mixes  in  all  proportions  with  water,  alcohol,  and  ether,  without  having  its  transparency 
disturbed.  It  burns  like  alcohol,  but  with  a  less  luminous  flame.  Its  sp.  gr.  as  a  liquid 
is  0'8021  at  15-5°  C.  (59-9°  F.).  Its  vapor  is  irritating  to  the  eyes.  It  boils  at  66°  C.(  150-8° 
F.),  and  during  ebullition  its  vapor  causes  concussions,  which  render  its  distillation  dif- 
ficult, but  may  be  prevented  by  placing  in  the  bottom  of  the  vessel  a  layer  of  mercury. 
As  a  solvent  it  resembles  alcohol,  all  bodies  soluble  in  that  menstruum  being  likewise 
soluble  in  pyroxylic  spirit.  Methyl  alcohol  is  the  first  of  a  series  of  organic  hydrates 
known  as  alcohols.  It  may  be  considered  as  a  molecule  of  water  in  which  one  hydrogen 
atom  is  replaced  by  the  nomad  group  CHj  (methyl),  derived  from  marsh-gas  (methane) 
by  the  withdrawal  of  one  hydrogen  atom.  These  organic  hydrates  are  basic,  and  form, 
with  both  organic  and  inorganic  acids,  salts  called  ethers. 

The  officinal  pyroxylic  spirit  was  directed  in  the  Br.  Pharmacopoeia  to  have  a  sp.  gr. 
from  0-841  to  0-846.  From  the  density  thus  recognized,  it  might  be  implied  that  not  the 
pure  but  the  commercial  pyrdxylic  spirit  was  contemplated,  which  has  a  straw-yellow 
color  and  a  powerful  odor  of  wood  smoke.     But  the  Pharmacopoeia  also  directed  that 
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the  spirit  should  be  without  action  on  litmus-paper,  free  from  smoky  taste,  and  not  ren- 
dered turbid  by  water.  It  therefore  intended  a  purified  spirit ;  and  the  greater  density 
must  be  ascribed  to  the  presence  of  the  10  per  cent,  of  water  allowed.  According  to  Mr. 
Morson,  of  London,  the  impure  commercial  spirit,  which  is  unfit  for  medical  use,  may  be 
purified  "by  largely  diluting  it  with  water,  when  an  oily  substance  separates,  after  the 
removal  of  which  the  spirit  may  be  recovered  by  distillation."  By  passing  the  mixed 
liquids  through  animal  charcoal,  the  purification  is  rendered  more  complete.  Pyroxylic 
spirit  has  been  confounded  with  pyroacetic  spirit.  They  may  be  distinguished,  according 
to  Mr.  Scanlan,  by  chloride  of  calcium,  which  is  without  action  on  the  latter,  but  dis- 
solves in  the  former.  In  applying  the  test,  a  drop  or  two  of  a  saturated  solution  of  chlo- 
ride of  calcium  is  added  to  the  doubtful  liquid  in  a  test  tube.  This  solution  is  immiscible 
with  pyroacetic  spirit,  separating  after  agitation,  but  dissolves  instantly  in  pyroxylic 
spirit.  The  liquid  examined  must  be  so  pure  as  not  to  separate  into  two  layers,  nor  to 
l>Bcome  milky  with  water. 

It  is  sometimes  desirable  to  be  able  to  distinguish  the  presence  of  methylic  alcohol  in 
ordinary  alcohol,  and  in  ether  or  nitrous  ether  which  may  have  been  prepared  from  the 
methylated  instead  of  the  pure  spirit.  For  this  purpose  Mr.  W.  Young  proposes  a  so- 
lution of  permanganate  of  potassium  as  a  test.  Dissolve  a  grain  of  the  crystallized  per- 
manganate in  a  fluidounce  of  distilled  water.  If  ten  minims  of  this  solution  be  added 
to  four  fluidrachms  of  pure  alcohol  in  a  test  tube,  the  bright  pink  color  of  the  former 
fluid  will  be  retained  at  least  ten  minutes,  after  which  it  will  gradually  fade.  If  only 
10  per  cent,  of  methylated  alcohol  be  contained  in  the  alcohol,  the  solution,  instead  of 
retaining  its  color  for  some  time,  will  almost  instantly  change  to  a  pale  brown  tint. 
"With  a  larger  proportion  of  the  methylic  alcohol,  the  change  will  be  even  more  striking. 
One  part  of  methylic  alcohol  can  be  thus  readily  detected  in  300  of  proper  alcohol.  The 
same  test  will  detect  methylic  alcohol  in  ether  and  sweet  spirit  of  nitre;  but  in  the 
latter  case  the  spirit  should  be  purified  from  acid  by  mixing  it  with  an  equal  measure 
of  solution  of  potassa  twice  as  strong  as  the  officinal,  and,  after  the  mixture  has  stood 
an  hour,  distilling  off  the  original  measure  of  the  nitrous  spirit.  (See  A.  J.  P.,  1866,  p.  58; 
from  P.  J.  Tr.,  Nov.  1865.)  The  test  of  Dumas  and  Peligot  tx)nverts  the  wood  spirit 
into  an  oxalate  of  methyl ;  A.  Riche  and  C.  Bardy  condemn  this  process,  as  not  appli- 
cable when  the  proportion  of  ethylic  alcohol  is  large,  and  propose  a  substitute  founded 
upon  the  different  colored  products  yielded  by  the  oxidation  of  ethyl-anilin  and  methyl- 
anilin.  For  details  of  this  process  the  reader  is  referred  to  P.  J.  Tr..  1875,  p.  1007. 
For  a  method  of  detecting  methvlic  alcohol  in  any  mixture,  bv  Mr.  John  T.  Jliller,  see 
P.  J.  Tr.  (2d  ser.,  vii.  318). 

Mfdical  Properties^  etc.  Pyroxylic  spirit,  under  the  incorrect  name  of  naphtha,  was 
introduced  as  a  therapeutic  agent,  some  years  ago,  by  Dr.  John  Hastings,  of  London, 
who  proposed  it  as  a  remedy  for  consumption.  It  exerts  no  curative  power  over  this 
disease,  but  may  be  usefully  employed  to  palliate  the  cough  and  lessen  the  febrile  excite- 
ment which  attend  it.  The  therapeutic  properties  of  pyroxylic  spirit  have  not  been  fully 
investigated ;  but,  so  far  as  observation  has  gone,  it  may  be  ranked  as  a  narcotic,  seda- 
tive, and  anti-emetic.  In  chronic  vomiting,  whether  dependent  on  functional  or  organic 
disease.  Dr.  Christison  has  found  it  useful,  having  frequently  seen  the  vomiting  arrested 
or  greatly  mitigated  by  its  use.  Dr.  D.  W.  Yandell  speaks  favorably  of  its  efficacy  in 
diarrhoea  and  dysentery.  It  is  not  improbable  that  the  impurities  in  the  commercial 
spirit  may  have  some  remedial  efficacy  ;  and  the  purified  spirit  directed  by  the  Br.  Phar- 
macopoeia may  be  less  efficacious  than  the  impure.  The  dose  is  from  ten  to  forty  drops, 
three  times  a  day,  sufficiently  diluted  with  water.  At  one  lime  it  was  doubtful  whether 
the  substance  used  by  Dr.  Hastings  under  the  name  of  naphtha  was  pyroxylic  or 
pyroacetic  spirit ;  but  it  is  now  decided  to  have  been  the  former. 

Crude  pyroxylic  spirit,  varying  in  density  from  0846  to  0  890,  is  employed  by  hatters 
and  varnish-makers  for  dissolving  resinous  substances,  and  by  chemists  for  burning  in 
lamp>s  as  a  substitute  for  alcohol.  For  the  latter  purpose  it  is  more  economical  than 
alcohol :  giving  out  more  heat  for  equal  weights. 

In  Great  Britain  alcohol  is  subjected  to  a  heavy  duty,  which,  until  lately,  prevented  it 
from  being  used  in  many  manufactures ;  because  the  products  of  its  use'  can  be  more 
cheaply  obtained  from  abroad.  The  British  parliament,  wishing  to  encourage  the  use  of 
alcohol  in  the  arts,  but  not  as  a  beverage,  passed  an  act  in  1855,  allowing  it  to  be  used 
duty-free,  provided  it  be  mixed  with  at  least  one-ninth  of  its  bulk  of  pyroxylic  spirit, 
which  renders  it  unfit  for  drinking,  but  does  not  spoil  it  for  use  in  the  arts.'  This  mixture 
is  called  methylated  spirit,  and  is  now  employed  extensively  in  Great  Britain  by  hatters, 
brass  founders,  and  cabinet-makers  for  dissolving  shell-lac  and  other  resinous  substances, 
and  by  manufacturing  chemists  for  making  ether,  chloroform,  and  sweet  spirit  of  nitre. 
From  the  purification  of  pyroxylic  spirit  already  referred  to,  so  as  to  deprive  it  of  oflTen- 
sive  taste,  it  has  been  supposed  that  the  intended  operation  of  the  British  revenue  laws 
might  be  evaded;  but,  in  opposition  to  this  idea,  it  is  asserted  that  the  purifying  process 
is  too  expensive,  on  the  large  §cale,  to  render  it  available  for  the  purpose.  "  The  use  of 
this  spirit,  however  purified,  would  be  unjustifiable  in  medical  preparations,  unless  offi- 
cinallv  recognized. 
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METHYLIC  ETHER.  (CH3),0.  This  substance  was  discovered  by  MM.  Dumas 
and  Peligot,  but  was  first  employed  as  an  anaesthetic  by  Dr.  B.  W.  Richardson  in  1867. 
He  prepares  it  by  mixing  one  part  of  pure  methylic  alcohol  with  two  of  strong  sulphuric 
acid,  heating,  and  collecting  and  washing  repeatedly  with  strong  potassa  solutions  tlie 
methylic  ether  which  passes  over.  It  is  a  gas  even  at  low  temperature.  Dr.  Richardson 
saturates  absolute  ethylic  ether,  at  0°  C.  (32°  F.),  with  it,  and  at  once  closely  bottles  the 
compound  under  the  name  of  methyl-cthylic  ether.  (For  a  detailed  description  of  the 
preparation  of  methylic  ether  and  of  its  properties,  see  Journ.  de  Phni-m.,  4e  ser.,  xix. 
438.)  According  to  Dr.  Richardson,  methylic  ether  is  a  very  rapid  and  a  safe  anesthetic, 
producing  great  muscular  relaxation  with  extreme  quickness.  [A.  J.  P.,  Sept.  1870; 
Dublin  (Quarterly,  Aug.  1870 ;  Lancet,  March,  1870.) 

MIMORDICA  BALSAMINA.  Balsain  Apple.  Balsamina.  An  annual  climbing 
East  Indian  plant,  cultivated  in  our  gardens  for  the  sake  of  the  fruit.  This  is  ovate, 
attenuated  towards  each  extremity,  angular,  warty,  not  unlike  a  cucumber  in  appear- 
ance, of  a  lively  red  or  orange-yellow  color,  easily  falling  when  touched,  and  sponta- 
neously separating  into  several  pieces.  It  was  formerly  highly  esteemed  as- a  vulnerary, 
and  is  still  in  use  among  the  common  people.  A  liniment  formed  by  infusing  the  fruftj 
deprived  of  its  seeds,  in  olive  or  almond  oil,  is  applied  to  chapped  hands,  burns,  old 
sores,  piles,  prolapsus  ani,  etc.  ;  and  the  fruit  itself  is  sometimes  mashed,  and  used  in 
the  form  of  poultice.  According  to  M.  Descourtlitz,  it  is  poisonous  when  taken  inter- 
nally, having  proved  fatal  to  a  dog  in  the  quantity  of  two  or  three  drachms.  An  extract 
prepared  from  it  is  said  to  be  useful  in  dropsy,  in  the  dose  of  from  six  to  fifteen  grains. 

MITCHELLA  REPENS.  {Gray's  Manual,  p.  172.)  Partridge-berry.  Checker, 
berry.  Winter  Clover.  This  is  a  small  evergreen,  trailing,  indigenous  plant,  creeping  about 
the  roots  of  trees,  with  fragrant  flowers,  and  a  berry-like,  edible  fruit,  of  a  scarlet  color, 
which  lasts  through  the  winter.  The  whole  plant  is  supposed  to  possess  remedial  prop- 
erties, and  is  said  to  be  employed,  in  decoction,  by  the  Indian  squaws,  to  facilitate  par- 
turition. It  appears  to  be  diuretic,  tonic,  and  astringent,  resembling  in  these  respect* 
the  pipsissewa,  for  which  it  is  often  substituted. 

MONARDA.  U.S.  1870.  Horscmint.  Monar da  punctata.  TVilld.  Sp.  Plant.  \.\2(3; 
Am.  Med.  Recorder,  vol.  ii.  p.  4%.  This  is  an  indigenous  perennial  or  biennial  plant, 
with  herbaceous,  obtusely  angled,  downy,  whitish,  branching  stems,  rising  one  or  two 
feet  in  height,  and  furnished  with  oblong  lanceolate,  remotely  serrate,  smooth  punctate 
leaves.  The  flowers  are  yellow,  spotted  with  red  or  brown,  and  disposed  in  numerous 
whorls,  provided  with  lanceolate,  colored  bracts,  longer  than  the  whorl.  The  horse- 
mint  grows  in  light  gravelly  or  sandy  soils  from  New  Jersey  to  Louisiana,  and  flowers 
from  June  to  September.  The  whole  herb  is  employed.  It  has  an  aromatic  smell, 
and  a  warm,  pungent,  bitterish  taste,  and  abounds  in  a  volatile  oil,  which  may  be  sep- 
arated by  distillation  with  water.  A  crystalline  stearopten,  monardi^i,  often  separates 
from  the  oil  (Procter,  A.  J.  P.,  xvii.  86) :  its  composition,  according  to  Arrpe,  is  CioH,^0  ; 
it  is  isomeric  with  thymol.  Horsemint  is  stimulant  and  carminative,  but  is  seldom 
used  in  regular  practice.  In  the  state  of  infusion  it  is  occasionally  employed  in  fam- 
ilies as  a  remedy  for  flatulent  colic  and  sick  stomach,  and  for  other  purposes  to  which  the 
aromatic  herbs  are  applied.  It  was  formerly  introduced  into  the  primary  catalogue  of 
the  U.  S.  Pharmacopoeia,  on  account  of  the  volatile  oil  which  it  affords. 

MONESIA.  A  South  American  vegetable  extract,  which  is  believed  to  be  derived  from 
the  bark  of  Chrysophyllum  glyciiphheum,  a  tree  of  middling  size,  growing  in  the  forests 
near  Rio  Janeiro,  and  elsewhere  in  Brazil.  {Journ.  de  Phnrm.,  3e  ser.,  vi.  63.)  The  bark, 
■which  has  also  entered  commerce,  is  in  pieces,  some  of  which  are  three  or  four  lines  thick, 
is  very  compact  and  heavy,  of  a  deep  brown  or  chocolate  color,  contrasting  strongly  with 
the  grayish  color  of  the  epidermis  when  this  remains,  and  of  smooth  fracture.  The  ex- 
tract was  received  from  South  America  in  cakes  weighing  rather  more  than  a  pound,  from 
three-quarters  of  an  inch  to  an  inch  in  thickness,  of  adark  brown  almost  black  color,  very 
brittle,  of  a  fracture  neither  ver^^  dull  nor  very  shjning,  and  of  a  taste  at  first  sweet,  then 
astringent,  and  ultimately  acrid;  the  acrimony  being  very  persistent,  and  especially  felt  in 
the  fauces.  It  is  entirely  soluble  in  water.  The  bark  was  found  by  MM.  Derosne,  Henry, 
and  Payen  to  contain,  in  100  parts,  1-2 of  stearin,  chlorophyll,  and  wax,  1-4  of  glycyrrhizin, 
4-7  of  an  acrid  principle  analogous  to  saponin,  called  monesin,  7-5  of  tannic  acid,  9-2  of  a 
red  coloring  substance,  1-3  of  malic  acid  and  malate  of  calcium,  3-0  of  various  salts,  in- 
cluding silica  and  oxides  of  iron  and  manganese,  and  71-7  of  pectic  acid  or  pectin  and  of 
lignin,  including  loss,  besides  traces  of  an  aromatic  principle  and  of  gum.  Monesin,  which 
is  now  considered  as  identical  with  saponin,  CjjH^^Ojg,  was  obtained  by  treating  the  bark  or 
extract  with  alcohol,  adding  to  the  tincture  an  excess  of  hydrate  of  lime  in  fine  powder, 
filtering,  evaporating  the  clear  liquor  to  dryness,  treating  the  residue  with  water  and 
animal  charcoal,  filtering,  and  again  evaporating  to  dryness.  Thus  procured  it  was  in 
transparent  yellowish  scales,  which  were  easily  pulverized,  forming  a  white  powder.  It 
was  uncrystallizable,  readily  soluble  in  alcohol  and  water,  to  the  latter  of  which  it  gave 
the  property  of  frothing,  and  insoluble  in  ether.  It  had  no  power  to  saturate  acids,  was 
without  odor,  but  had  a  slightly  bitterish  taste,  followed  by  a  decided  and  permanent 
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ncrimony  in  the  posterior  mouth  and  fauces.  (Journ.  de  Phanti.^' Jan.  1841.)  Monesia 
owes  its  activity  probably  to  this  principle  and  to  tannic  acid. 

The  effects  of  this  medicine  upon  the  system  appear  to  be  those  of  a  moderate  stom- 
achic excitant,  a  general  alterative,  and  a  feeble  astringent.  In  overdoses  it  is  said  to 
produce  heat  in  the  epigastrium,  with  obstinate  constipation  and  tenesmus.  It  has  been 
used  internally  with  asserted  advantage  in  diarrhoea,  haemoptysis,  menorrhagia,  scrofula, 
Bcurvy,  the  chronic  catarrh  of  old  people,  and  dyspepsia.  As  a  local  remedy  it  has  been 
found'  useful  in  leucorrhcea,  ulcerations  of  the  mouth  and  fauces,  spongy  and  scorbutic 
gums,  carious  teeth,  and  obstinate  scrofulous  and  otherwise  unhealthy  ulcers  upon  the 
surface.  The  extract  may  be  given  in  pill  or  powder,  in  aqueous  solution,  in  tincture  or 
in  syrup.  The  dose  of  it  is  from  two  to  ten  grains,  repeated  every  hour,  two,  or  three 
hours,  or  less  frequently.  From  ten  grains  to  a  drachm  may  be  given  daily.  In  scrofu- 
lous affections,  it  must  be  used  in  large  quantities,  and  persevered  in  for  several  weeks, 
in  order  to  obtain  its  curative  effects.  Monesia  is  applied  to  ulcers  either  by  being 
sprinkled  in  powder  upon  the  surface,  or  in  the  form  of  ointment  made  with  one  part 
of  the  extract  and  seven  parts  of  simple  ointment.  Monesin,  or  the  acrid  principle,  has 
been  given  internally  in  the  dose  of  about  half  a  grain,  and  has  also  been  applied  to 
ulcers.     It  is  said  to  be  a  powerful  oxytoxic. 

Mr.  Dupuy.  of  New  York,  states  that  specimens  of  an  extract  sold  as  monesia,  which 
have  come  under  his  notice,  bear  so  close  a  resemblance  to  extract  of  logwood  as  to  sug- 
gest the  inquiry  whether  they  might  not  really  have  been  the  product  of  the  same  plant. 
(iV.  y.  Jourii.  of  Pharyn.,  i.  167.) 

MONGUMO  BARK.  A  Madagascar  bark,  an  account  of  which,  with  analysis,  may 
be  found  in  P.  J.  Tr.,  ix.  816. 

MOXA.  The  term  moxa  is  employed  to  designate  small  masses  of  combustible  mat- 
ter, intended,  by  being  burnt  in  contact  with  the  skin,  to  produce  an  eschar.  They  are 
of  various  forms,  and  made  of  different  materials.  The  Chinese  moxa  is  in  small  cones 
from  eight  to  twelve  lines  in  height,  and  is  prepared  from  the  leaves  of  one  or  more 
species  of  Artemisia.  A.  Chinensis  and  A.  Indica  were  indicated  by  the  Dublin  Col- 
lege; but  Lindley  states  that  it  is  the  A.  Moxa  of  De  Candolle  which  is  employed. 
According  to  some  authors,  the  part  used  is  the  down  which  covers  the  leaves  and  stems; 
but  others,  with  greater  probability,  assert  that  it  is  a  fine  lanuginous  substance,  pre- 
pared from  the  leaves  by  beating  them  in  a  mortar.  A  coarser  and  a  finer  product  are 
obtained,  the  former  of  which  is  used  for  tinder,  the  latter  worked  up  into  moxa.  A 
similar  moxa  has  been  made  in  France,  by  a  similar  process,  from  the  leaves  of  .^.  vul- 
garis. By  M.  Percy,  the  stem  of  the  Helianthus  aiimtus,  or  common  sunflower,  when  per- 
fectly mature,  is  cut  into  transverse  sections  about  half  an  inch  in  thickness,  which  must 
be  carefully  dried,  and  kept  in  a  perfectly  dry  place.  They  have  this  advantage,  that,  in 
consequence  of  the  retention  of  the  cortical  portion,  they  may  be  held  with  impunity, 
while  burning,  between  the  fingers  of  the  operator.  They  are,  however,  often  defective 
from  an  insufficiency  of  nitre  in  the  pith,  or  the  unequal  inflammability  of  different 
parts.  Artificial  moxas  are  best  made  from  cotton  impregnated  with  nitre.  It  is  im- 
portant that  the  impregnation  should  be  uniform ;  as  otherwise  different  parts  of  the 
cylinder,  burning  with  diflerent  degrees  of  rapidity,  would  produce  unequal  effects  upon 
the  skin.  The  following  process  is  recommended.  One  pound  of  cotton  is  introduced 
into  a  vessel  containing  two  ounces  of  nitre  dissolved  in  half  a  gallon  of  water,  and  a 
moderate  heat  applied  till  all  the  liquid  is  evaporated.  The  cotton,  when  perfectly  dry, 
is  formed  into  thin,  narrow  sheets,  which  are  rolled  round  a  central  cord  of  linen,  so  as 
to  form  a  cylinder  from  half  an  inch  to  an  inch  in  diameter,  and  several  inches  long. 
This  is  enclosed  in  a  covering  of  silk  or  linen  sewed  firmly  around  it ;  and,  when  used, 
may  be  cut  by  a  razor  into  transverse  slices  a  few  lines  in  thickness.  By  leaving  a  hole 
in  the  centre  of  the  cylinder,  the  combustion  will  be  rendered  more  vigorous,  and  a 
deeper  eschar  produced.  M.  Robinet  rolls  cotton  round  a  small  central  cylinder  of  pith 
and  envelops  the  whole  in  a  piece  of  muslin,  which  is  more  or  less  firmly  applied,  ac- 
cording to  the  degree  of  compactness  required.  The  cylinders,  thus  made,  burn  with- 
out assistance,  uniformly,  and  with  a  rapidity  proportionate  to  their  firmness.  Lime,  in 
the  act  of  slaking,  has  been  used  as  a  substitute  for  the  moxa.  (Dubl.  Journ.,  Jan.  1842.) 

Medical  Uses.  Cauterization  by  fire,  in  the  treatment  of  disease,  has  been  commonly 
practised  among  savage  and  half-civilized  nations  from  the  earliest  periods  of  history, 
and  has  not  been  unknown  as  a  remedy  in  the  most  polished  communities.  The  ancient 
Egyptians  and  Greeks  were  acquainted  with  the  use  of  moxa  ;  and  in  China,  Japan,  and 
other  countries  of  Asia,  it  appears  to  have  been  employed  from  time  immemorial. 
From  these  countries  the  early  Portuguese  navigators  introduced  it  into  Europe ;  and 
the  term  moxa  is  said  to  have  been  derived  from  their  language,  though  supposed  by 
some  to  be  of  Chinese  origin.  The  true  Chinese  name  is  said  to  be  kiew.  (Percy  and 
Laurent.)  Some  years  since,  the  remedy  became  very  popular  in  France,  and  attracted 
some  attention  in  this  country.  It  acts  on  the  principle  of  revulsion  ;  relieving  deep- 
seated  inflammation,  and  local  irritation  whether  vascular  or  nervous,  by  inviting  the 
current  of  excitement  to  the  skin.  In  some  cases  it  may  also  operate  advantageously 
by  the  propagation  of  a  stimulant  impression  to  neighboring  parts. 
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As  a  general  rule,  it  should  be  applied  as  near  as  possible  to  the  seat  of  the  disease ; 
and,  in  neuralgic  or  paralytic  cases,  at  the  origin  or  over  the  course  of  the  nerves  pro- 
ceeding to  the  part  ail'ected.  Some  advise  that  the  cylinder  be  attached  to  the  skin  by 
some  adhesive  liquid;  but  a  more  general  practice  is  to  retain  it  in  the  proper  position 
by  a  pair  of  forceps  or  other  instrument.  Larrey  recommends  that  the  skin  around  it 
be  covered  with  .a  piece  of  moistened  lint,  having  a  hole  in  the  centre  to  admit  the  base 
of  the  cylinder.  The  moxa  should  be  set  on  lire  at  the  summit,  and  the  combustion 
sustained  if  necessary  by  the  breath,  the  blow-pipe,  or  the  bellows.  The  size  of  the 
cylinder  should  vary  according  to  the  effect  desired,  from  half  an  inch  to  an  inch  or 
more  in  diameter,  and  from  a  few  lines  to  an  inch  in  height.  Any  degree  of  eifect  may 
be  obtained,  from  a  slight  inflammation  to  the  death  of  the  skin,  by  regulating  the  time 
during  which  the  moxa  is  allowed  to  burn.  "When  a  slough  is  required,  it  should  be 
suffered  to  burn  until  consumed.  The  first  sensation  experienced  is  not  disagreeable; 
but  the  operation  becomes  gradually  more  painful,  and  towards  the  close  is  for  a  short 
time  very  severe. 

MUCUNA  PKTJKIENS.  DeCand.  Dolichos  pruriens.  Willd.  Stizolobium  pruriens. 
Persoon.  Cowhage.  This  is  a  leguminous  perennial  climbing  plant,  with  an  herbaceous 
branching  stem,  which  twines  round  the  trees  in  its  vicinity,  and  rises  to  a  considerable 
height.  The  leaves  are  pinnately  trifoliate,  and  stand  on  long  footstalks,  placed  alter- 
nately on  the  stem  at  the  distance  of  a  foot  from  each  other.  The  leaflets  are  acuminate, 
smooth  on  their  upper  surface,  and  hairy  beneath.  The  lateral  leaflets  are  oblique  at  the 
base,  the  middle  one  somewhat  rhomboidal.  The  flowers,  which  resemble  those  of  the 
pea  in  form,  are  large,  of  a  red  or  purplish  color,  usually  placed  in  threes  on  short  pedun- 
cles, and  hang  from  the  axils  of  the  leaves  in  pendent  spikes  about  a  foot  in  length. 
The  fruit  is  a  coriaceous  pod,  shaped  like  the  Italic  letter/,  about  four  inches  long,  and 
covered  with  brown  bristly  hairs,  which  easily  separate,  and  when  handled  stick  in  the 
fingers,  producing  an  intense  itching  sensation.  The  plant  is  a  native  of  the  West  In- 
dies, and  other  parts  of  tropical  America.  It  has  been  supposed  to  grow  also  in  the 
East  Indies  ;  but  the  plant  of  that  region  is  now  considered  a  distinct  species,  and  en- 
titled Mucuna  prurita.  The  part  usually  imported  is  the  pod,  of  which  the  hairs  were 
formerly  ofBcinal  under  the  name  of  Mucuna  {Cowhage;  Pols  a  gratter,  F. ;  Kuhkratze, 
G. ;  DoUco  Scottante,  It.). 

The  spicula  are  said  to  possess  powerful  vermifuge  properties,  and  act  mechanically, 
by  penetrating  the  worms.  Neither  the  tincture  nor  the  decoction  is  in  the  least  degree 
anthelmintic.  The  medicine  was  first  employed  as  a  vermifuge  in  the  West  Indies,  and 
thence  passed  into  British  practice.  There  can  be  no  reasonable  doubt  of  its  efficiency; 
but  it  is  an  exceedingly  disagreeable  remedy,  and  has,  therefore,  passed  out  of  vogue. 
It  has  been  usually  employed  against  the  round  worm.  The  usual  mode  of  preparing 
it  is  to  dip  the  pods  into  syrup  or  molasses,  and  scrape  oft"  the  hairs  with  the  liquid, 
which  is  in  a  proper  state  for  administration  when  it  has  attained  the  consistency  of 
thick  honey.  The  dose  of  this  preparation  is  a  tablespoonful  for  an  adult,  a  teaspoonful 
for  a  child  three  or  four  years  old,  to  be  given  every  morning  for  three  days,  and  then 
followed  by  a  brisk  cathartic.  M.  Blatin  has  proposed  to  employ  cowhage  as  an  external 
irritant;  seven  grains  being  mixed  with  an  ounce  of  lard,  and  seven  or  eight  grains  of 
the  ointment  rubbed  for  ten,  fifteen,  or  twenty  minutes  on  the  skin.  A  stinging  and 
burning  sensation  is  produced,  followed  by  white  elevations,  which  soon  disappear, 
leaving  no  unpleasant  effect. 

The  root  of  M.  prunens  is  said  by  Ainslie  to  be  emploj^ed  in  the  East  Indies  in  cholera ; 
and  both  this  part  and  the  pods  have  been  thought  to  possess  diuretic  properties. 

MUREXIDE.  (CgH^lNH^NjOg  +  H^O.)  A  fine  purple  dye-stuff,  made  by  the  re- 
action of  nitric  acid  on  uric  acid.  As  resulting  from  the  action  of  nitric  acid  on  urine, 
it  was  supposed  by  Mr.  Prout  to  consist  of  purpuric  acid  and  ammonia,  and  hence  was 
named  purpicraie  of  ammonium,  which  belief  has  been  confirmed  by  further  investiga- 
tion. It  is  now  made  from  guano.  This  is  first  treated  with  hydrochloric  acid  to  remove 
foreign  substances,  and  then  with  soda  to  dissolve  the  uric  acid,  which  is  separated  by 
neutralizing  the  soda  with  hydrochloric  acid.  The  uric  acid  is  dissolved  in  nitric  acid, 
the  solution  is  heated,  and  after  it  cools  ammonia  or  its  carbonate  is  added,  which  de- 
velops the  purple  color.  Murexide  is  obtained  in  crystals,  which  have  a  square  form, 
and  are  of  a  rich  green  color  by  reflected,  but  of  a  purple  red  by  transmitted  light. 
They  are  slightly  soluble  in  cold  water,  more  so  in  boiling  water,  and  insoluble  in  alcohol 
and  ether.  With  potassa  they  form  a  rich  purple  solution.  (Brande  and  Taylor.)  See 
P.  J.  Tr..  xviii.  328. 

MUSCULUS  VENENOSUS.  Dr.  P.  Crumpe  has  called  attention  to  a  mussel  found 
in  a  dock  near  the  town  of  Tralee,  Ireland,  which  is  exceedingly  poisonous,  producing 
collapse,  with  complete  paralysis  of  the  voluntary  muscles.  He  treated  successfully  a 
woman  with  traumatic  tetanus  with  three  of  the  raw  mussels.  In  a  case  of  fatal  poison- 
ing, the  stomach  and  intestines  were  excessively  distended  with  gas.  [Dublin  ^uart. 
Journ.  of  Med.  ScL,  Oct.  1872.)  - 
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MUSHROOMS.  Fungi.  This  extensive  family  of  cryptogamous  plants  is  interesting 
to  the  physician,  from  the  consideration,  that,  while  some  of  them  are  very  largely  con- 
sumed as  food,  others  are  deleterious  in  their  nature,  and  capable,  when  eaten,  of  pro- 
ducing poisonous  effects.  Their  substance  is  made  up  of  a  cellular  tissue,  which  is 
usually  of  that  soft  consistence  denominated  fungous,  but  is  sometimes  corky,  ligneous, 
or  even  gelatinous.  Many  of  them  have  an  agreeable  odor  and  taste,  while  others  are 
unpleasant  or  offensive  both  to  the  nostrils  and  palate.  Their  juice  generally  exhibits 
an  acid  reaction.  For  statement  of  chemical  principles,  see  Agaric.  Mushrooms  are 
,  very  largely  cultivated  in  Europe  for  the  table,  and  are  indeed  a  valuable  food. 
According  to  Mr.  Theodore  Husemann,  they  contain  a  larger  percentage  of  protein 
compound  than  does  beef.  They  require  a  rich  soil ;  but  the  discovery  is  asserted  to 
have  been  recently  made,  that  they  will  flourish  better,  and  attain  a  much  greater 
size,  in  artificial  beds  of  sulphate  of  calcium,  in  which  the  spores  are  buried  mixed  with 
powdered  nitrate  of  potassium  to  the  depth  of  about  one-third  or  one-half  of  an  inch  ; 
at  least  this  is  said  to  be  true  of  a  variety  of  the  Agaricus  campesiris,  called  by  the 
French  "  Vagarie  de  couche.^^  (Journ.  de  PhaitJi.,  1861,  p.  196.) 

It  is  highly  important  for  those  who  employ  mushrooms  as  food,  to  be  able  to  distin- 
guish those  which  are  wholesome  from  the  poisonous.  The  following  general  rules  are 
given  by  M.  Richard  in  the  Dictionnaire  des  Drogues.  Those  should  be  rejected  which 
have  a  narcotic  or  fetid  odor,  or  an  acrid,  bitter,  or  very  acid  taste;  which  occasion  a 
sense  of  constriction  in  the  throat  when  swallowed ;  which  are  very  soft,  liquefying, 
changing  color,  and  assuming  a  bluish  tint  upon  being  bruised  ;  which  exude  a  milky, 
acrid,  and  styptic  juice;  which  grow  in  verv*  moist  places,  and  upon  putrefying  sub- 
stances ;  in  fine,  all  such  as  have  a  coriaceous,  ligneous,  or  corky  consistence.  The  last, 
however,  are  injurious  in  consequence  rather  of  their  indigestible  than  of  their  poisonous 
nature.  Even  mushrooms  which  are  usually  edible  may  prove  poisonous  if  collected  too 
late,  or  in  places  which  are  too  moist.  It  is  said,  moreover,  that  the  poisonous  species  some- 
times become  innocent  when  they  grow  under  favorable  circumstances.  It  is  affirmed, 
for  example,  that  mushrooms  which  prove  poisonous  in  England  are  eaten  with  impunity 
in  Russia.  (P.  J.  Tr.,  1861,  p.  387.)  Dr.  Alfred  S.  Taylor,  the  distinguished  toxicologist, 
makes  the  following  observations  about  the  poisonous  fungi.  As  a  rule,  he  states,  these 
fungi  may  be  recognized  by  the  pileus  or  cap  having  a  peculiar  conical  or  flattened 
shape,  and  by  being  colored  yellow,  brown,  green,  red,  or  orange-red;  by  the  want  of 
a  pink  or  purple  color  in  the  gills,  and  by  a  very  disagreeable  odor  when  the  plant  is 
bruised.  They  generally  grow  under  trees,  in  groves  or  woods,  and  are  often  attached 
to  decayed  animal  matter.  [Guy's  Hospital  Reports,  1865.)  According  to  Mr.  "U'.  G. 
Smith,  who  is  familiar  with  the  mushroom  as  an  article  of  food,  nearly  all  the  fungi 
with  white  spores  or  seeds  are  edible ;  and  the  seeds  of  the  innocent  kinds  are  for  the 
most  part  roundish  or  oval,  while  those  of  the  poisonous  are  generally  angular,  and  in 
one  instance  are  covered  with  spines.  (P.  J.  Tr..  1869,  p.  433  ;  from  Gardener's  Chron- 
icle.) Immense  quantities  of  mushrooms  are  eaten  in  France,  Germany,  Italy,  and 
other  parts  of  continental  Europe ;  and  they  are  said  to  constitute  the  chief  food  of  the 
people  in  certain  provinces. 

Some  experiments  of  M.  Gerard  would  tend  to  show  that  poisonous  mushrooms  may 
be  rendered  innocent,  by  treating  them  with  water  slightly  acidulated  with  vinegar, 
before  cooking  them.  About  a  pound  avoirdupois  of  poisonous  mushrooml,  cut  into 
pieces,  are  to  be  macerated  for  two  hours  in  a  quart  of  water,  acidulated  with  two  or 
three  spoonfuls  of  strong  vinegar,  and  afterwards  to  be  washed  with  a  large  quantity  of 
water.  Next  day  they  are  to  be  put  into  cold  water,  boiled  for  half  an  hour,  then  taken 
out,  washed,  and  dried.  They  are  now  fit  for  food.  (See  A.  J.  P.,  xxv.  274.)  But  sub- 
sequent experiments  by  MM.  Demartis  and  Corne,  of  Bordeaux,  have  proved  that  this 
method  is  not  always  to  be  relied  on;  as  certain  mushrooms,  after  having  been  treated 
in  the  manner  suggested,  have  nevertheless  produced  fatal  effects  on  animals  ;  and,  as 
the  same  mushrooms  may  be  poisonous  at  one  season  or  in  one  situation,  and  innocent 
in  another,  the  inference  is  that  those  experimented  on  by  M.  Gerard,  though  ordinarily 
poisonous,  may  not  have  been  so  in  that  particular  instance.  (Journ.  de  Pharm.,  3e  ser., 
xxi.  468.) 

The  poisonous  mushrooms  of  the  genus  Agaric,  section  Ammonites,  owe  their  fatal 
effects  to  the  same  narcotic  alkaloid  (muscarine,  CiHj^XOj.OH).  The  physiological 
action  of  muscarine  has  been  elaborately  studied,  especially  by  O.  Schmiedeberg  and  R. 
Koppe  {Das  Muscarin,das giftige  Alkaloid  des  Fliegenpilzes,  Leipzig,  1869).  For  a  brief 
summary,  see  Agaricus  Muscarius.  Along  with  muscarine,  Schmiedeberg  and  War- 
nack  {Arckiv  f.  Exp.  Phys.,  6,  p.  101)  claim  to  have  found  a  second  alkaloid,  amani- 
tine,  which  is  isomeric  with  choline,  and  is  changed  into  muscarine  by  the  action  of  nitric 
acid. 

The  symptoms  produced  bj'  the  poisonous  mushrooms  are  anxiety,  vertigo,  nausea, 
faintness,  vomiting,  and,  if  they  are  not  rejected  from  the  stomach,  somnolence,  stupor, 
small  and  intermittent  pulse,  tension  of  the  abdomen,  cold  extremities,  livid  skin,  and 
death  in  thirty-six  or  forty-eight  hours.  Sometimes  violent  pains  in  the  stomach  and 
bowels  are  experienced  ;  and  occasionaHj-  severe  vomiting  and  purging  occur,  and  save 
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the  patient.  Blackish  or  bloody  dejections,  with  tenesmus,  sometimes  attend  the  action 
of  the  poison.  In  some  instances  the  symptoms  are  said  to  be  remarkably  like  those 
from  alcoholic  drinks.  The  symptoms  are  not  generally  experienced  until  several  hours, 
usually  from  live  to  ten,  after  the  mushrooms  have  been  eaten,  showing  that  their  dele- 
terious effects  depend  upon  the  entrance  of  the  poisonous  principle  into  the  circulation. 
If  the  physician  is  called  in  time,  emetics  should  always  be  administered,  accompanied 
with  the  free  use  of  warm  drinks,  and  followed  by  cathartics.  Atropia  is  a  physio- 
logical antidote  to  muscarine,  and  its  hypodermic  use  is  strongly  indicated  in  most  cases 
of  mushroom  poisoning.  The  symptoms  produced  by  the  poison  should  be  combated  as 
they  arise. 

A  species  of  Lycoperdon  or  puff-ball,  L.  proteiis,  was  thought  to  have  been  proved  by 
Dr.  B.  W.  Richardson,  of  London,  to  have  remarkable  narcotic  and  anesthetic  proper- 
ties. Having  noticed  that  the  smoke  of  this  fungus  Avas  used  in  the  country  for  stupe- 
fying bees,  he  experimented  with  the  fumes  upon  various  animals,  which,  when  caused 
to  inhale  them,  became  insensible,  and  could  be  operated  on  without  evincing  any  signs 
of  pain.  When  carried  far,  they  caused  death.  He  had  himself  inhaled  the  fumes 
clarified  by  passing  them  through  water,  and  experienced  symptoms  of  intoxication  and 
drowsiness.  They  were  procured  by  burning  the  fungus.  [Lond.  Med.  Tbnes  and  Gaz., 
1853,  p.  T510.)  Mr.  Thornton  Herapath,  however,  maintains,  as  the  result  of  his  experi- 
ments, that  these  anaesthetic  effects  are  in  reality  not  owing  to  any  narcotic  principle 
present  in  the  fungus,  but  to  the  carbonic  oxide  gas  generated  during  their  combustion. 
(Philosoph.  Miiff.,  July,  1855.)  A  tincture  of  Lycoperdon  bovisin,  made  in  the  propor- 
tion of  four  tro\'ounces  to  a  pint  of  alcoholic  menstruum,  has  been  used  by  Dr.  Addi- 
nell  Hewson,  of  Philadelphia,  in  nervous  diseases,  in  the  dose  of  a  teaspoonful.  (A.  J.  P., 
1867,  p.  113.) 

MUSK,  ARTIFICIAL.  Moschus  factit'ms.  This  is  prepared,  according  to  M.  Eis- 
ner, by  adding,  in  small  portions  at  a  time,  one  part  of  rectified  oil  of  amber  to  three 
parts  of  fuming  nitric  acid.  The  resulting  resin  is  washed  with  water,  to  separate  the  acid, 
and  brought  to  the  consistence  of  a  firm  extract  in  a  water-bath.  Thus  prepared  it  is  a 
dark  brownish  red  substance,  having  a  burning,  bitter,  aromatic  taste,  and  a  musky 
odor.  It  is  very  soluble  in  alcohol,  ether,  and  the  volatile  oils  ;  and  its  alcoholic  so- 
lution reddens  litmus.  Triturated  with  caustic  potassa,  it  gives  off  ammonia.  AVhen 
set  on  fire,  it  burns  with  a  very  smoky  flame,  and  leaves  a  shining  porous  charcoal.  Its 
formula  is  CjjHjgN.^O.^.  Comparing  its  composition  with  that  of  the  oil  of  amber,  the 
action  of  the  nitric  acid  evidently  consists  in  eliminating  a  portion  of  carbon  and  hy- 
drogen, adding  to  the  oxygon,  and  furnishing  nitrogen.  'M.  Eisner  found  oil  of  amber 
to  consist  of  several  oily  principles,  having  different  boiling  points,  one  of  which,  re- 
sembling eupion,  he  calls  amber  eupion.  As  this  substance  yields  artificial  musk  by  the 
action  of  fuming  nitric  acid,  he  believes  the  property  possessed  by  oil  of  amber  of  yielding 
the  same  substance  to  be  due  to  its  presence.  [Journ.  de  Pharm.,  8e  ser.,  ii.  144.)  Dur- 
ing the  reaction  of  nitric  acid  with  oil  of  amber,  Dr.  John  T.  Plummer,  of  Indiana, 
has  observed  that  oxalic  acid  is  generated. 

Dr.  S.  W.  Williams  gives  the  following  formula  for  the  preparation  of  artificial 
musk.  Add  gradually,  drop  by  drop,  three  drachms  and  a  half  of  concentrated  nitric 
acid  to  a  (iraclim  of  rectified  oil  of  amber,  contained  in  a  glass  tumbler  or  very  large 
wineglass.  The  mixture  grows  hot,  and  emits  offensive  fumes,  which  the  operator  must 
avoid.  When  the  ordinary  nitric  acid  is  employed,  which  is  not  of  full  strength,  the 
reaction  must  be  assisted  by  heat ;  in  which  case  Dr.  AVilliams  recommends  that  the 
vessel  containing  the  mixed  ingredients  be  placed  in  a  plate  before  the  fire,  they  being, 
meanwhile,  continually  stirred  with  a  glass  rod.  After  the  mixture  has  remained  at 
rest  for  twenty-four  hours,  it  acquires  a  resinous  appearance,  and  divides  into  two  por- 
tions, an  acid  liquid  below,  and  a  yellow  resin  above,  resembling  musk  in  smell.  This 
being  thoroughly  washed,  first  with  cold  and  then  with  hot  water,  until  all  traces  of 
acid  are  removed,  is  the  artificial  musk.    (See  A.  J.  P.,  viii.  14.) 

Artificial  musk  is  an  antispasmodic  and  nervine,  and  possesses  the  general  therapeutic  , 
properties  of  the  natural  substance,  though  in  a  weaker  degree.  It  is  praised  by  Dr. 
Williams  in  the  treatment  of  hooping-cough,  typhoid  states  of  fever,  and  nervous 
diseases  generally.  When  combined  with  water  of  ammonia,  compound  spirit  of  lav- 
ender, or  laudanum,  he  found  no  remedy  so  efficient  in  the  sinking  faintness  occurring 
in  the  last  stage  of  pulmonary  consumption.  The  average  dose  for  an  adult  is  ten 
grains  ;  for  a  child  two  years  old,  from  half  a  grain  to  a  grain,  repeated,  in  each  case, 
every  two  or  three  hours.  It  may  be  prepared  as  the  musk  mixture,  or  with  almonds 
in  the  form  of  emulsion.  According  to  Berzelius,  tincture  of  artificial  musk  is  formed 
by  dissolving  a  drachm  of  the  musk  in  an  ounce  of  alcohol,  equivalent  to  ten  fluidrachms, 
of  the  sp.  gr.  0835.  Of  this  the  dose  for  an  adult  is  a  teaspoonful.  This  tincture  has 
been  employed  by  Prof.  Hauner,  chief  phj'sician  of  the  Children's  Hospital  at  Munich, 
in  uncomplicated  spasm  of  the  glottis,  with  invariable  success  in  more  than  thirty  cases. 
Though  artificial  musk  is  not  .equal  in  power  to  the  natural  substance,  when  genuine, 
yet  it'is  in  all  probability  superior  to  the  adulterated  article,  so  frequently  sold  under 
the  name  of  musk. 
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MYRICA  CERIFERA.  Wax-myrtle.  Bay-berry.  This  is  an  indigenous  shrub, 
growing  in  great  abundunce  in  the  sandy  soil  along  the  sea-shore,  and  even  on  the 
shores  of  our  northern  lakes.  It  belongs  to  the  natural  order  Myricaeese.  The  genus 
is  characterized  by  its  sterile  flowers  in  cylindrical,  and  its  fertile  in  ovoidal  closely  im- 
bricated catkins,  without  calyx  or  corolla,  solitary  under  a  scale-like  bract  with  a  pair 
of  bractlets  ;  the  stamens  2  to* 8,  with  filaments  somewhat  united  below  ;  the  ovary  with 
3  scales  at  its  base,  and  2  thread-like  stigmas  ;  the  fruit  a  small  spherical  nut.  The  leaves 
of  the  wax-myrtle  are  oblong-lanceolate,  narrower  at  their  base,  entire  or  somewhat 
toothed  near  the  apex,  shining,  with  resinous  dots  on  both  sides,  and  very  fragrant 
when  rubbed.  The  fruit  is  covered  with  a  coating  of  white  wax,  and  sometimes  con- 
tinues on  the  plant  for  two  years  or  more.  The  shrub  is  from  three  or  four  to  ten  feet 
high,  often  thickly  crowded',  and,  under  such  circumstances,  scenting  the  air  with  its 
spicj-  odor.  The  coating  of  wax  upon  the  surface  is  collected,  and  known  in  commerce 
as  myrtle  wax.  (See  Vegetable  Wax.)  A  volatile  oil  might  probably  be  collected  by  dis- 
tillation from  the  leaves.  The  bark  of  the  stem  and  root  is  supposed  to  possess  valu- 
able remedial  properties,  and  has  been  employed  to  a  considerable  extent.  In  the 
dried  state  it  is  in  quilled  pieces  of  variable  length,  covered  with  a  thin  epidermis  of  a 
grayish  color  somewhat  mottled,  and  marked  with  slight  circular  fissures.  "Within  tho 
epidermis  the  color  is  reddish  brown.  The  bark  is  brittle,  and  of  a  peculiar,  astringent, 
bitterish  and  pungent  taste,  followed  by  a  slight  sense  of  acrimony.  Its  powder  has  a 
peculiar  aromatic  odor,  and  irritates  the  nostrils  and  throat  when  inhaled.  It  yields  its 
virtues  to  water  and  alcohol.  Mr.  Geo.  M.  Hambright  found  in  it  volatile  oil,  starch, 
lignin,  gum,  albumen,  extractive,  a  red  coloring  substance,  tannic  and  gallic  acids,  an 
acrid  resin  soluble  in  alcohol  and  ether,  an  astringent  resin  soluble  in  alcohol  and  not 
in  ether,  and  a  peculiar  acrid  principle  having  acid  properties.  {A.  J.  P.,  1863,  p.  193.) 
Moore  {Am.  Jour.  Sci.,  (2),  33,  113)  found  a  large  quantity  of  palmitic  and  a  small 
quantity  of  myristic  acid,  for  the  most  part  in  the  free  state,  but  to  a  smaller  extent 
combined  with  glycerin.  The  bark  appears  to  be  moderately  tonic  and  astringent,  and 
in  large  doses  emetic.  It  has  been  considerably  used  by  the  "eclectics,'"  in  diarrhoea, 
jaundice,  scrofula,  etc.  Externally  the  powdered  bark  is  used  as  a  stimulant  to  indo- 
lent ulcers ;  and  the  decoction  as  a  gargle  and  injection  in  chronic  inflammation  of  the 
throat,  leucorrhoea,  etc.  The  dose  of  the  powder  is  twenty  or  thirty  grains,  of  a  decoc- 
tion made  with  an  ounce  to  the  pint  of  water,  one  or  two  fluidounces.  An  alcoholic 
extract,  very  inappropriately  named  myricin,  is  given  in  the  medium  dose  of  about  five 
grains. 

MYROBALANS.  Myrohalani.  These  are  the  fruits  of  various  East  India  trees, 
particularly  of  different  species  of  Terminalia.  They  are  noticed  here  partly  on  account 
of  their  ancient,  eputation,  partly  because  they  are  still  occasionally  to  be  found  in  com- 
merce, though  !  jldom  if  ever  used  in  medicine.  Five  varieties  are  distinguished  by 
authors.  \.  Mif-obalani  bclliincce.  These  are  obtained  from  Terminalia  Bellirica.  They 
are  roundish  or  ovate,  from  the  size  of  a  hazel-nut  to  that  of  a  walnut,  of  a  grayish  brown 
color,  smooth,  marked  with  five  longitudinal  ribs,  and  sometimes  furnished  with  a  short, 
thick  footstalk.  They  consist  of  an  exterior,  firm,  resinous,  brown,  fleshy  portion,  and 
an  interior  kernel,  which  is  light  brown,  inodorous,  and  of  a  bitterish  very  astringent 
taste.  2.  Myrobalani  chebidce.  This  variety  is  produced  by  Terminalia  Chebula.  The 
fruit  is  oblong,  pointed  at  each  extremity,  from  fifteen  to  eighteen  lines  in  length,  of  a 
dark  brown  color,  smooth  and  shining,  with  five  longitudinal  wrinkles  but  without 
footstalks.  In  their  internal  arrangement  and  their  taste,  they  resemble  the  preceding. 
3.  Myrohalani  citrines  \e\Jlavce.  These  are  from  a  variety  of  the  same  tree  which  afibrds 
the  last-mentioned  myrobalans,  from  which  they  diflTer  only  in  being  somewhat  smaller, 
of  a  light  brown  or  yellowish  color,  and  of  a  taste  rather  more  bitter.  They  were  for- 
merly sometimes  sold  in  the  shops  of  Philadelphia,  under  the  name  of  xchite  galls,  to 
which,  however,  they  bear  no  other  resemblance  than  in  taste.  4.  Myrobalani  Indices 
vel  nigrcE.  These  are  thought  to  be  the  unripe  fruit  of  Terminalia  C/ieUttla,  or  T.  Belli- 
rica.  They  are  ovate-oblong,  from  four  to  eight  lines  long,  and  from  two  to  three  lines 
thick,  of  a  blackish  color,  wrinkled  longitudinally,  and  presenting,  when  broken,  a 
thick  brown  mass,  without  kernel,  but  with  a  small  cavity  in  the  centre.  They  are 
sourish  and  very  astringent.  5.  Myrobalani  emblicce.  This  variety  is  wholly  diflerent 
from  the  preceding,  and  derived  from  a  plant  having  no  affinity' to  the  Terminaliae, 
namely,  the  Phyllantftus  Emblica  of  Linnaeus.  It  is  often  in  segments,  as  kept  in  the 
shops.  "When  the  fruit  is  entire,  it  is  blackish,  spherical,  depressed,  of  the  size  of  a 
cherry,  presenting  six  obtuse  ribs  with  as  maji}'  deep  furrows,  and  separating  into  six 
valves,  and  has  a  strongly  astringent  and  acidulous  taste.  These  fruits  were  in  high  re- 
pute with  the  Arabians,  and  were  long  employed  by  European  practitioners,  as  prima- 
rily laxative  and  secondarily  astringent,  in  various  complaints,  particularly-  diarrhoea  and 
dysentery.  Their  dose  was  from  two  drachms  to  an  ounce.  They  are  not  now  employed 
as  medicines.  We  have  been  told  that  they  have  been  used  as  a  substitute  for  galls  in 
the  preparation  of  ink-powder.  R.  Hennig  has  found  in  them  45  per  cent,  of  tannic 
acid,  and  recommends  them  us  a  good  and  cheap  source  of  that  principle.  iA.  J.  P., 
xlii.  318.) 
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MYKTUS  CHEKAN.  Cheken,  Chequen.  The  leaves  of  this  Chilian  plant  have 
recently  entered  commerce  under  the  name  of  Chekan  leaves.  They  are  reported  by  Dr. 
W.  Murrell  to  be  useful  in  chronic  bronchitis.  For  an  account  of  them  and  their  prop- 
erties, see  P.  J.  Tr.,  ix.  653. 

NAPHTHALIN.  Naphthalene.  (CipHg.)  This  may  be  obtained  by  subjecting  coal 
tar  to  distillation,  when  it  passes  over  after  the  coal  naphtha.  It  is  frequently  produced 
during  the  dry  distillation  of  organic  bodies.  For  a  method  of  preparing  it  pure,  and 
on  a  large  scale  for  commercial  purposes,  see  a  paper  by  Vohl,  in  the  Journ.  de  Pharm. 
(1868,  p.  399  ;  from  Polyt.  Journ.).  It  is  a  white,  shining,  crystalline  substance,  fusible 
at  80°  C.  (170°  F.),  and  boiling  at  217-2°  C.  (423°  F.).  According  to  Kopp,  its  sp.  gr.  in  the 
liquid  state  is  0-9774,  according  to  Alluard,  at  98-8°  C.  (210°  F.),  0-9628.  [Journ.  de 
Pharm.,  1860,  p.  318.)  It  is  soluble  in  alcohol,  ether,  naphtha,  and  the  oils,  but  insoluble 
in  water.  It  has  been  proposed  by  Dupasquier  as  an  expectorant,  and  has  been  found,  on 
trial,  to  act  decidedly  as  such.  In  the  impending  suftbcation,  sometimes  occurring  in 
the  chronic  pulmonary  catarrh  of  old  persons,  and  in  humoral  asthma,  it  facilitated  ex- 
pectoration in  a  remarkable  degree.  Being  a  stimulating  remedy,  it  is  not  proper  in 
acute  bronchitis,  or  where  pulmonary  inflammation  exists.  The  dose  is  from  eight  to 
thirty  grains,  given  in  emulsion  or  syrup,  and  repeated  at  intervals  of  a  quarter  of  an 
hour,  until  an  abundant  expectoration  takes  place.  (Journ.  de  Pharm.,  3e  ser.,  ii.  513.) 
M.  liossignon  considers  naphtlialin  to  act  like  camphor,  and  to  be  capable  of  replacing  it 
on  many  occasions  as  a  remedy.  It  produces  excellent  eflTocts  in  verminous  affections.  It 
has  been  found  useful  by  M.  Emery^in  the  form  of  ointment,  made  by  mixing  a  scruple 
of  naphthalin  with  HVe  drachms  of  lard,  in  dry  tetter,  psoriasis,  and  lepra  vulgaris. 

iAnnuaire  de  Therap.,  1843,  pp.  64  and  66.)     In  the  Cambridge  Museum  of  Natural 
listorj'  its  superiority  as  a  means  of  preventing  the  ravages  of  insects  is  said  to  have 
been  completely  established. 

NAPLES  YELLOW.  A  yellow  pigment  prepared  by  calcining  a  mixture  of  lead, 
sulphide  of  antimonj',  dried  alum,  and  chloride  of  ammonium,  or  a  mixture  of  carbonate 
of  lead,  diaphoretic  antimony,  dried  alum,  and  chloride  of  ammonium.  [Gray.) 

NAPvCISSUS  PSEUDO-NARCISSUS.  Daffodil.  Both  the  bulb  and  the  bright 
yellow  flowers  of  this  common  garden  plant  have  been  used  in  medicine.  The  flowers 
have  a  feeble  peculiar  odor,  and  both  have  a  bitter  mucilaginous  taste.  They  are  emetic, 
though  uncertain  in  their  operation.  It  is  probable  that  the  flowers  of  the  wild  Euro- 
pean plant  are  more  powerful  than  those  of  the  cultivated.  A.  W.  Gerrard  examined 
the  bulbs  of  daffodil,  and  obtained  a  crystalline  neutral  principle  and  an  amorphous  al- 
kaloid, which  he  calls  jjseudotiarcissine.  The  dose  of  the  powder,  to  produce  an  emetic 
effect,  varies,  according  to  the  statements  of  different  physicians,  from  a  scruple  to  two 
drachms  ;  while  the  extract  is  said  to  vomit  in  the  dose  of  two  or  three  grains.  The 
bulb  is  most  powerful  in  the  recent  state.  Dr.  Geo.  B.  Wood,  when  a  student  of  medi- 
cine, wishing  to  ascertain  whether  this  root  might  not,  like  ipecacuanha,  possess  diapho- 
retic properties,  took  a  dose  of  it  suspended  in  some  warm  water  at  bedtime,  and  on 
awaking  in  the  morning  found  himself  bathed  in  a  copious  sweat,  and  freed,  at  the  same 
time,  from  the  symptoms  of  a  severe  attack  of  catarrh  under  which  he  was  at  the  time 
laboring.  The  alkaloids  discovered  by  Mr.  Gerrard  have  been  physiologically  studied 
by  Prof  Ruiger,  who  found  that  the  one  obtained  from  the  bulb  of  the  flowering  plant 
dries  the  mouth,  checks  perspiration,  dilates  the  pupil,  especially  when  applied  locally, 
quickens  the  pulse,  and  acts  on  the  heart  of  the  frog  antagonistically  to  muscarine  and 
pilocarpine.  The  alkaloid  obtained  from  the  bulb  after  flowering  causes  salivation  and 
perspiration,  internally  taken  contracts  the  pupil,  and  topically  applied  dilates  it 
slightly.  [Journ.  of  Physiol.,  i.  436.)  In  France,  narcissus  flowers  have  been  used  as 
an  antispasmodic  in  various  convulsive  functional  disorders. 

NARD.  Spikenard.  Several  aromatic  roots  were  known  to  the  ancients  under  the 
name  of  nardus,  distinguished,  according  to  their  origin  or  place  of  growth,  by  the 
names  of  nardus  Indica,  nardus  Celtica,  nardus  montana,  etc.  They  are  supposed  to 
have  been  derived  from  different  species  of  Valeriana.  Thus,  the  nardus  Indica  is  re- 
ferred to  V.  Jatamensi  of  Bengal,  the  nardus  Celtica  to  V.  Celtica,  inhabiting  the  Alps, 
Apennines,  etc.,  and  the  nardus  montana  to  V.  tuberosa ,  \wh\c\i  grows  in  the  mountains 
of  the  south  of  Europe.  The  Indian  nard,  or  spikenard,  sometimes  also  called  Syrian 
nard,  is  still  occasionally  to  be  found  in  the  shops.  It  is  a  small  delicate  root,  from 
one  to  three  inches  long,  beset  with  a  tuft  of  soft,  light  brown,  slender  libres,  of  an 
agreeable  odor,  and  a  bitter,  aromatic  taste.  It  was  formerly  very  highly  esteemed  as 
a  medicine,  but  is  now  almost  out  of  use.  Its  properties  are  analogous  to  those  of  the 
officinal  valerian. 

NASTURTIUM  OFFICINALE.  R.  Brown.  Sisymbrium  Nasturtium.  Linn.  Water- 
cress. In  sensible  and  medical  properties  water-cress  bears  some  resemblance  to  scurvy 
grass,  though  milder,  and  on  tjiis  account  is  preferred  for  the  table.  It  is  thought  to 
be  useful  in  scorbutic  affections  and  visceral  obstructions.  The  expressed  juice  is 
sometimes  given  in  the  dose  of  one  or  two  ounces  ;  but  the  herb  is  more  frequently  used 
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in  the  form  of  a  salad.  It  contains  a  volatile  oil,  which,  according  to  A.  "W".  Hoffman, 
is  a  mixed  substance,  chiefly  composed  of  the  nitrite  of  phenyl,  propionic  acid.  {A.  J. 
P.,  1874,  p.  331.)  Other  species  of  Nasturtium,  as  N.  Palustre  or  marsh  water-cress, 
and  y.  amphibiutu  or  water-radish,  grow  in  similar  situations  with  the  AT.  officinale,  and 
possess  similar  virtues. 

NEATS-FOOT  OIL.  Oleum  Bubulum.  This  oil  was  formerly  officinal.  It  is  ob- 
tained by  boiling  in  water  for  a  long  time  the  feet  of  the  ox,  previously  deprived  of  their 
hoofs.  The  fat  and  oil  which  rise  to  the  surface  are  removed,  and  introduced  into  a 
fresh  portion  of  water  heated  hearly  to  the  boiling  point.  The  impurities  having  sub- 
sided, the  oil  is  drawn  off,  and,  if  required  to  be  very  pure,  is  again  introduced  into  water, 
which  is  kept  for  twenty-four  hours  sufficiently  warm  to  enable  the  fat  which  is  mixed 
with  the  oil  to  separate  from  it.  The  liquid  being  then  allowed  to  cool,  the  fat  concretes, 
and  the  oil  is  removed  and  strained,  or  filtered  through  layers  of  small  fragments  of 
charcoal  free  from  powder.  Tlic  oil  is  yellowish,  and,  when  properly  prepared,  inodorous, 
and  of  a  bland  taste.  It  thickens  or  congeals  with  great  difficulty,  and  is,  therefore, 
very  useful  for  greasing  machinery  in  order  to  prevent  friction.  It  has  been  used  as  a 
substitute  for  cod-liver  oil  in  scrofulous  diseases,  and,  according  to  Dr.  C.  R.  Hall,  of  Eng- 
land, with  happy  effects,  especially  in  cases  in  which  the  latter  does  not  agree  with  the 
stomach.  It  is  apt  to  be  laxative,  and  in  certain  cases  proves  useful  in  this  way.  It  is 
given  in  the  same  dose  as  cod-liver  oil.  (See  Arn.  Journ.  nf  Med.  Sci.,  N.  S.,  xxiv.  498.) 

XERIUM  OLEANDER.  A  notice  of  the  oleander,  so  well  known  as  an  ornamental 
shrub  of  our  conservatories,  is  introduced  here  mainly  on  account  of  its  presumed  pois- 
onous properties.  The  peasantry  in  the  south  of  France,  where  the  plant  grows  wild, 
employ  the  powdered  bark  as  a  poison  for  rats,  and  death  is  said  to  have  occurred  from 
eating  food  roasted  by  the  oleander  wood.  (Merat  and  De  Lens.)  The  leaves,  boiled  in 
lard  or  oil,  yield  an  ointment  which  is  said  to  be  very  efficacious,  rubbed  on  the  skin, 
against  insects  that  infest  the  person.  A  case  has  been  recorded  in  which  a  man  in  Hin- 
dostan  swallowed  somewhat  more  than  an  ounce  of  the  juice  of  yerium  odonun,  with 
the  effect  of  producing  the  most  violent  narcotic  symptoms,  as  stupor,  stertorous  breath- 
ing, and  convulsions,  followed  by  great  prostration,  with  involuntary  evacuations,  from 
which,  however,  after  two  days  of  danger,  he  recovered  under  the  use  of  emetics,  fol- 
lowed by  supporting  treatment.  [B.  and  F.  Med.-Chir.  Rev.,  Am.  ed.,  18G0,  p.  387.) 
M.  Latour  has  made  a  careful  chemical  examination  of  oleander,  from  which  he  ob- 
tained the  following  results.  1.  The  poisonous  principle  exists  in  the  leaves,  bark,  and 
flowers,  but  most  largely  in  the  bark.  2.  This  principle  is  of  a  resinous  nature,  and  not 
volatile,  and  is  found  more  largely  in  the  wild  than  in  the  cultivated  plant.  3.  The  solu- 
bility of  this  resin  in  water  is  much  facilitated  by  alkaline  salts,  and  hence  it  exists  in 
the  watery  extract.  4.  The  distilled  water  of  the  bark  and  leaves  possesses  some  activity, 
which  it  owes  to  a  small  portion  of  the  resin  carried  over  with  the  steam.  (See  A.  J.  P., 
1858,  p.  172.)  Prof.  E.  Pelikan,  of  St.  Petersburg,  has  made  experiments  with  this 
plant  on  frogs,  from  which  he  concludes  that  the  poisonous  properties  reside  in  the  yel- 
low resin  of  M.  Latour;  and  that  the  poison  acts  especially  on  the  heart,  the  pulsations 
of  which  it  at  first  accelerates,  then  retards,  and  finally  causes  to  cease  altogether.  He 
thinks  that  the  hydro-alcoholic  extract  closely  resembles  digitalis,  and  might  be  sub- 
stituted for  it  in  therapeutics.  [Journ.  de  Pharm.,  4e  ser.,  iii.  206.)  Two  alkaloids 
have  been  discovered  in  oleander  by  Leukowsky  (Journ.  de  Pharm.,  (3)  46,  p.  397) ;  one 
named  pseudocurarine ;  the  other  named  oleandrine.  Both  neutralize  acids  ;  the  former 
dissolves  in  water  and  alcohol,  but  not  in  ether,  and  is  neither  volatile  nor  poisonous; 
the  latter  is  ^-ellow,  amorphous,  very  bitter,  very  slightly  soluble  in  water,  but  more 
freely  in  alcohol  and  ether,  and  poisonous  in  its  action  on  the  system.  From  Nerium 
odorum  Mr.  H.  G.  Greenish  has  isolated  two  substances,  neriodorein  and  neriodorin, 
which  are  probably  not  pure  proximate  principles.  (A.  J.  P.,  1881,  p.  3-50.) 

NIGELLA  SATIVA.  Nutmeg-ilower.  Small  Fennel-flower.  A  small  annual  plant, 
growing  wild  in  Syria  and  the  south  of  Europe,  and  cultivated  in  various  parts  of  the 
world.  The  seeds,  which  are  sometimes  kept  in  the  shops  under  the  name  of  semen 
niffellce,  are  ovate,  somewhat  compressed,  about  a  line  long  and  half  as  broad,  usually 
three-cornered,  with  two  sides  flat  and  one  convex,  black  or  brown  externally,  white 
and  oleaginous  within,  of  a  strong,  agreeable,  aromatic  odor,  like  that  of  nutmegs,  and 
a  spicy,  pungent  taste.  Their  chief  constituents  are  a  volatile  and  fixed  oil,  and  a  pe- 
culiar bitter  principle  denominated  nigelhin,  which  exists  in  the  seeds  in  very  minute 
proportion.  {Journ.  de  Pharm.,  3e  ser.,  ii.  128.)  In  India  they  are  considered  as 
stimulant,  diaphoretic,  and  emmenagogue,  and  are  believed  to  increase  the  secretion  of 
milk.  They  are  also  used  as  a  condiment,  and  as  a  corrigent  or  adjuvant  of  purgative 
and  tonic  medicines. 

NITRATE  OF  SODIUM.  Cubic  Nitre.  (NaNO,.)  This  salt  may  be  formed  by 
treating  carbonate  of  sodium  with  nitric  acid.  It  is  found  naturally  in  the  desert  of 
Atacama  and  elsewhere  in  Peru,  where  it  forms  beds  of  vast  extent.  Attempts  were 
made  between  1820  and  18:30  to  export  it  to  England  and  the  United  States ;  but  the 
cargoes  were  unsalable.     Soon  afterwards,  however,  its  value  became  known ;  so  that 
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at  present  millions  of  pounds  are  yearly  exported  from  Peru,  being  consumed  in  the 
production  of  sulphuric  and  nitric  acids,  and  in  the  manufacture  of  fertilizers.  The 
salt  has  also  been  found  largely  in  Brazil,  in  the  province  of  Bahia,  near  the  river  San 
Francisco.  {A.  J.  P.,  1861,  p.  502.)  During  the  first  eleven  months  of  1881,  112,381,019 
lbs.  of  nitrate  of  sodium,  valued  at  §2,599,985,  were  imported  into  the  United  States. 

The  crude  salt,  as  it  comes  from  Peru,  is  in  saline  lumps,  rather  soft  and  friable,  and 
damp  on  the  surface.  Its  varieties  are  graded  according  to  its  color  and  state  of  aggre- 
gation, and  are  commercially  known  as  luhite  cotnpact,  yellow,  gray  compact,  grayd-ys- 
talline,  and  white  crystalline.  It  varies  very  much  in  purity,  containing  from  85  to  only 
20  per  cent,  of  the  pure  salt.  Some  of  the  varieties  containiodine.  The  impurities  con- 
sist of  common  salt,  sulphate  and  carbonate  of  sodium,  and  chloride  of  calcium.  Occa- 
sionally borate  of  calcium,  associated  with  borate  of  sodium,  is  found  under  the  beds 
of  the  nitrate. 

Nitrate  of  sodium,  when  pure,  is  a  white  salt,  crystallizing  in  rhomboidal  prisms,  and 
having  a  sharp,  cooling,  and  bitter  taste.  It  attracts  moisture  slightly  from  the  air,  and 
dissolves  in  about  twice  its  weight  of  water,  at  15-5°  C.  (60°  F.).  It  has  been  praised  as 
a  remedy  in  dysentery  by  two  German  physicians,  Drs.  Velsen  and  Meyer,  giv«n  in  the 
quantity  of  from  half  an  ounce  to  an  ounce  in  the  course  of  the  day,  dissolved  in  gum- 
water,  or  other  mucilaginous  liquid.  It  has  been  used  with  success  in  the  same  disease 
by  Dr.  Rademacher,  of  Vienna,  who  recommends  it  in  a  number  of  other  diseases 
having  nothing  in  common.  {Ann.  de  Therap.,  1854.)  Dr.  J.  B.  Brown  also  bears  very 
emphatic  testimony  to  the  value  of  nitrate  of  sodium  as  a  speedy  and  safe  remedy  in 
dysentery  and  dysenteric  diarrhoea.  [Charleston  Med.  Journ.,  1854,  p.  398;  h'om  North- 
Western  Med.  and  Surg.  Journ.) 

•As  nitrate  of  sodium  has  been  imposed  upon  our  merchants  for  nitre,  it  may  be  useful 
to  mention  that  the  former  salt  may  be  distinguished  by  its  giving  rise  to  an  orange- 
yellow  flame,  when  thrown  on  burning  coals,  and  by  the  rhomboidal  shape  of  its  crys- 
tals ;  those  of  nitre  being  long,  six-sided  prisms. 

NITRITE  OF  ETHYL.  Nitrous  Ether.  (C^Hj.NO.,.)  This  compound  is  here  intro- 
duced, in  order  that  the  reader  may  be  made  acquainted  with  the  results  obtained  by 
Dr.  B.  W.  Richardson  in  reference  to  its  pliysiological  action  when  inhaled.  The  mode 
of  preparing  it,  its  sensible  and  chemical  properties,  and  its  composition,  have  been 
already  incidentally  considered,  under  Spiritus  ^Etheris  Nitrosi,  of  which  it  is  the  char- 
acteristic ingredient.  The  liquid  in  its  pure  state  is  so  very  volatile  as  to  require  an  ad- 
.nixture  of  a  proportion  of  ether  (say  from  10  to  50  per  cent.),  in  order  that  it  may  be 
duly  manipulated.  Its  action,  according  to  Dr.  Richardson,  is  closely  analogous  to  that 
of  nitrite  of  amyl.  Inhaled  in  the  quantity  of  a  grain,  it  induces  a' sense  oi  fulness  in 
the  head,  rapid  action  of  the  heart,  and  some  suffusion  of  the  surface.  Animals,  made 
to  inhale  air  containing  fifteen  minims  of  the  fluid  diftused  through  a  cubic  foot,  die 
almost  instantly  from  suspended  action  of  the  heart ;  retaining,  however,  sensibility  and 
consciousness  to  the  last.  The  nitrite  is,  therefore,  in  no  degree  anaesthetic.  After 
death,  the  lungs  appear  bloodless,  almost  as  if  washed  free  from  blood  with  water;  an 
effect  ascribed  by  Dr.  Richardson  to  the  rapid  contraction  of  the  pulmonary  capillaries. 
The  muscles  are  also  blanched.  The  color  of  the  blood  is  changed,  the  arterial  having 
become  very  dark,  and  the  venous  of  a  deep  chocolate  tint ;  but  coagulation  takes  place 
as  usual.  A  curious  effect  on  cold-blooded  animals  is  that,  after  apparent  death,  the 
animal  will  sometimes  recover  spontaneously,  even  after  an  interval  of  nine  days.  If 
a  young  hot-blooded  animal,  a  kitten,  for  example,  be  suddenly  subjected  to  its  influence, 
it  will  fall  senseless,  and  apparently  dead,  without  respiration,  or  any  discoverable  action 
of  the  heart;  but,  after  a  period  of  six  or  eight  minutes,  respiration  and  circulation  are 
spontaneously  renewed,  and  this  condition  may  last  so  long  as  half  an  hour,  when  the 
animal  again  relapses  into  inertia,  and  positively  dies.  In'the  huriian  subject,  after  in- 
lialation,  there  are  extreme  suffusion  of  the  face,  a  sense  of  fulness  of  the  head,  a  ten- 
dency to  fall  forward,  rapid  and  painful  respiration,  and  excessive  rapidity  in  the  action 
of  the  heart.  The  effects  soon  cease  when  the  agent  is  withdrawn  ;  but  it  may  be  readily 
conceived  that  a  little  excess  of  this  action  would  prove  fatal.  [B.  and  F.  Medico-Chir. 
Rev.,  1867,  p.  259.) 

NITROGEN  MONOXIDE,  so  called  Nitrous  Oxide.  Laughing  Gas.  (N.O.)  These 
names  have  been  given  to  a  gaseous  substance,  discovered  by  Priestley  in  1776,  but 
first  brought  into  general  notice  in  1800  bj'  Sir  Humphrey  Davy,  who  discovered  and 
made  known  the  remarkable  exhilarating  properties  which  earned  for  it  the  name  of 
laughing  gas. 

Preparation.  In  its  preparation,  pure  fused  nitrate  of  ammonium  is  submitted  in  a 
glass  retort  to  a  heat  sufficient  to  decompose  it,  not  exceeding  204-4°  C.  (400°  F.) ;  and 
the  resulting  gas  and  vapor  are  collected  in  a  glass  receiver  over  warm  water,  or  a 
saturated  aqueous  solution  of  common  salt.  Warm  water  is  preferred  because  cold  water 
absorbs  much  of  the  gas,  and  would  consequently  occasion  loss ;  and  even  warm  water, 
though  it  takes  up  much  less,  is  rtot  entirely  unobjectionable  on  this  score ;  and  the  saline 
solution  is  therefore  probably,  on  the  whole,  best  adapted  to  the  purpose.     "When  nitrate 
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of  ammonium  is  heated  to  the  point  of  decomposition,  it  is  wholly  resolved  into  watery- 
vapor  and  nitrogen  monoxide,  according  to  the  reaction:  NH^,jS03=  (H,0), -f- ^j^- 
But  it  is  necessary  not  to  let  the  heat  employed  be  too  high,  as  otherwise,  besides  nitrous 
oxide,  there  will  come  over  portions  of  nitric  oxide,  uncombined  ammonia,  and  probably 
even  nitric  acid,  which  contaminate  the  product,  and  render  it  unfit  for  use.  This  may  be 
avoided  by  arresting  the  process  as  soon  as  any  white  fumes  appear  in  the  retort.  Pe- 
culiar care  also  must  be  taken  that  the  nitrate  of  ammonium  should  be  pure,  and  espe- 
cially free  from  chloride  of  ammonium,  which  might  cause  an  admixture  of  chlorine  in 
the  product.  To  insure  against  impurities  of  this  kind,  it  is  best  in  anj-  case  in  the  lejist 
doubtful,  and  perhaps  it  might  be  best  in  all  cases,  to  cause  the  nitrous  oxide,  before  it 
is  used  by  inhalation,  to  pass  successively  through  two  solutions ;  one  of  ferrous  sul- 
phate, to  remove  any  nitric  oxide  that  might  be  present ;  the  second,  of  caustic  potassa 
or  soda,  to  neutralize  acid  impurities  and  chlorine. 

Properties.  Nitrogen  monoxide  gas  is  colorless,  nearly  or  quite  inodorous,  slightly 
sweetish  to  the  taste,  and  of  the  sp.  gr.  1-527.  Cold  water  will  absorb  about  three- 
fourths  of  its  bulk  of  the  gas,  and,  under  pressure,  much  more ;  and,  thus  impregnated, 
has  a  slight,  not  unpleasant  .smell,  and  sweetish  taste.  By  the  joint  influence  of  cold 
and  pressure  the  gas  may  be  condensed  into  a  liquid,  which  is  colorless,  very  mobile, 
and  capable,  under  the  ordinary  atmospheric  pressure,  of  remaining  liquid  at  — 12-7°  C. 
(9°  F.).  The  liquefaction  was  efl'ected  by  M.  Bianchi  at  0°  C.  (32°  F.),  under  a  pressure 
of  thirty  atmospheres.  (A.  J.  P.,  1865,  p.  275.)  Inflammable  bodies  will  generally  burn 
with  increased  vigor  in  nitrous  oxide,  which  is  capable  also  of  supporting  life  for  a  time 
when  respired,  by  giving  oxygen  to  the  blood.  It  consists  of  two  atoms  of  nitrogen  and 
one  of  oxygen,  and  its  formula  is  XjO. 

For  use  it  may  be  kept  in  two  states,  according  as  it  is  to  be  used  by  inhalation  or  by 
the  stomach  ;  the  gaseous,  namely,  and  the  liquid.  In  the  former  state,  it  is  best  kept 
in  gasometers,  from  which  it  may  be  readily  transferred  to  bags  when  wanted  for  in- 
halation ;  though,  even  for  this  purpose,  it  may  not  be  amiss  to  follow  the  plan,  sug- 
gested by  Dr.  Ziegler,  of  compressing  it  in  water,  which  may  be  made  to  absorb  five 
limes  its  bulk,  and  when  the  gas  is  needed,  will  readily  give  it  up  if  heated.  More  will 
be  said  in  a  subsequent  page  of  the  liquid  form  in  which  it  is  kept  for  internal  use. 

Medical  Uses.  The  ana^thetic  property  of  nitrogen  monoxide,  as  well  as  its  exhila- 
rating influence,  was  discovered  by  Sir  Humphrey  Davy,  who  even  suggested  that  it 
might  be  used  to  prevent  pain  in  surgical  operations ;  but  the  first  practical  application 
of  it  to  this  purpose  is  due  to  the  late  Dr.  Horace  Wells,  of  Connecticut.  Having  oc- 
casion for  the  extraction  of  a  tooth.  Dr.  Wells  successfully  tried,  in  his  own  person,  the 
efficacy  of  the  nitrogen  monoxide  in  preventing  the  pain  of  the  operation ;  and  soon 
afterwards,  as  the  result  of  his  experiment,  two  surgical  operations  were  performed 
under  the  same  influence,  and  with  the  same  success.  The  measure,  however,  so  prom- 
ising at  the  outset,  was  entirely  neglected.  Xo  further  attention  was  given  to  the  sub- 
ject for  sixteen  or  more  years,  when  3Jr.  G.  L.  Colton  introduced  the  use  of  the  gas  as 
a  practical  anaesthetic  in  dentistry.  It  is  distinguished  among  remedies  of  its  class 
for  the  rapidity  and  brevity  of  its  action. 

For  short  minor  surgical  operations  the  gas  is  an  excellent  aniesthetic,  but  in  severe 
operations  it  is  not  to  be  relied  on,  any  interruption  of  the  inhalation  being  followed  by 
immediate  return  to  consciousness.  The  apparatus  required  for  its  production,  storage, 
exhibition,  and  administration  is  also  so  cumbrous  that  practically  nitrous  oxide  is  only 
employed  by  the  dentist.  It  is  certainly  a  very  safe  agent  when  used  with  due  care, 
although  it  has  caused  death.  The  common  mode  of  exhibition  is  by  means  of  an  air- 
tight bladder  or  bag,  with  a  tube  and  mouth-piece  attached.  The  patient,  with  his  nos- 
trils closed,  inhales  the  air  from  the  bag,  into  which  the  expired  air  returns  ;  so  that, 
when  the  administration  is  somewhat  protracted,  the  air  in  the  bag  becomes  contami- 
nated, and  at  length  insufficient  to  support  life.  In  such  cases,  the  bag  should  be  re- 
moved; or  an  instrument  may  be  resorted  to,  in  which,  by  a  proper  arrangement  of 
valves,  the  inspired  air  may  come  from  the  bag,  and  that  expired  be  allowed  to  escape 
by  a  different  outlet.  The  capacity  of  the  bag  is  often  not  more  than  one  or  two  gal- 
lons ;  but,  to  obviate,  in  some  measure,  the  inconvenience  alluded  to,  it  may  be  made 
to  contain  several  gallons,  three  or  four,  for  example,  or,  according  to  Dr.  Spear,  six  or 
eight  gallons.  The  period  at  which  the  ansesthetic  efl'ect  is  produced  varies  greatly.  It 
may  occur  at  the  end  of  two  or  three  minutes,  or  may  be  postponed  a  good  deal  longer; 
much  depending,  in  this  respect,  on  the  ability  of  the  patient  to  take  a  full  breath.  The 
effect  is  said  to  have  been  produced  after  three  deep  and  prolonged  respirations;  but 
sometimes  twenty  are  required  where  any  impediment  may  exist  to  a  free  expansion  of 
the  lungs.  It  is  possible  that  the  anaesthesia  is  not  directly  produced  by  the  gaS*,  but  is 
the  result  of  the  shutting  oflT  of  the  oxygen  from  the 'system.  (See  H.  C.  Wood's 
Therapeutics.) 

Nitrous  Oxide  Water.  Water,  impregnated  by  pressure  with  about  five  times  its  vol- 
ume of  nitrogen  monoxide,  forms  the  nitrous  oxide  water,  known  in  England  under  the 
name  of  Searle's  patent  oxygenous  aerated  water,  which  has  been  used  to  some  extent  as 
an  internal  remedy.     Sir  H.  Davy  tried  the  aqueous  solution,  made  without  pressure, 


1710  Nitroglycerin.  part  ir. 

and  thought  it  acted  as  a  diuretic,  and  promoted  digestion  ;  and  Serullas  used  it  in  Asiatic 
cholera  with  apparent  advantage.  The  patent  water  is  asserted  to  be  suited  to  the  treat- 
ment of  torpor,  debility,  depression  of  spirits,  asthma,  and  dyspepsia;  but  to  be  con- 
traindicated  in  inflammatory  and  plethoric  states  of  the  systern.  Dr.  George  J.  Ziegler 
asserts  that  water  charged  with  five  times  its  volume  of  the  gas  possesses  tonic,  resolvent, 
exhilarant,  and  diuretic  properties.  He  has  observed,  however,  that  its  free  and  pro- 
longed use  is  apt  to  produce  emaciation.* 

NITROGLYCERIN.  Glonoin.  Trinitrate  of  Glyceryl.  C^B.^{1^0^)y  When  glycerin 
is  gradually  added  in  small  portions  at  a  time  to  a  mixture  of  equal  parts  of  strong  nitric 
and  sulphuric  acids,  and  at  a  temperature  kept  below  freezing,  it  is  converted  into  a 
bright  yellow  liquid,  which  has  remarkable  explosive  properties,  and  has  received  the 
name  at  the  head  of  this  article.  Nitroglycerin  was  discovered  in  the  year  1847  by 
Professor  Sobrero,  of  Turin.  It  was  afterwards  made  a  subject  of  study  by  Dr.  de  Vrij, 
of  the  Netherlands,  Dr.  Gladstone,  and  Dr.  Kopp  ;  but  did  not  attract  general  attention 
until  after  1864,  when  its  capacities  as  an  explosive  agent  became  known.  It  is  a  yellow 
liquid  (said  to  be  colorless  or  slightly  yellowish  when  pure) ;  ofasp.gr.  from  1-525  to  1-6; 
inodorous  ;  of  a  sweet,  pungent,  aromatic  taste  ;  very  slightly  solublein  water,  but  readily 
soluble  in  ether,  alcohol,  and  methylated  spirit;  not  freezing  above  — 15-5°  C.  (4°  F.) 
when  quite  pure,  according  to  J.  R.  Wagner,  but,  as  it  occurs  in  commerce,  solidify- 
ing by  continued  exposure  to  a  temperature  of  8°  C.  (46-4°  F.),  and  assuming  the  form 
of  long  needles,  which  it  is  dangerous  to  handle,  as  they  explode  violently  when  gently 
broken.  In  the  liquid  state,  it  does  not  inflame  or  explode  by  the  mere  contact  of  flame  ; 
but  bj'  concussion,  oc  by  touching  it  with  a  red-hot  iron,  it  explodes  with  great  vehe- 
mence. Detonating  mixtures,  or  exploding  gunpowder,  in  its  near  vicinity,  produce  the 
same  eflTect.  By  keeping  it  undergoes  partial  decomposition  ;  and,  in  confined  vessels,  the 
pressure  of  the  accumulated  gases  which  result  is  sometimes  so  great  as  to  cause  its 
explosion  upon  the  slightest  concussion.  Its  explosive  force  greatly  exceeds  that  of 
gunpowder.  According  to  Nobel,  one  measure  of  the  fluid  yields  on  explosion  10,384 
measures  of  gas,  while  one  measui'e  of  gunpowder  yields  only  800  measures.  It  has, 
therefore,  been  much  employed  in  exploding  rocks,  in  mining,  quarrying,  road-making, 
etc. ;  and  its  economical  advantages  have  kept  it  in  extensive  use,  notwithstanding  the 
danger.  Important  inferences  from  these  facts  are,  that  it  should  not  be  kept  in  large 
quantities,  nor  conveyed  to  any  considerable  distance  ;  and  the  most  fearful  consequences 
have  followed  a  neglect  of  these  precautions.  Practical  operators  recommend  that  it 
should  be  made  extemporaneously  where  wanted  as  an  explosive  agent. 

Nitroglycerin  is  formed  by  the  introduction  of  the  nitro-group  (NO^)  in  place  of  the 
three  replaceable  hydrogen  atoms  of  the  glycerin  formula,  according  to  the  reaction: 
CsH5(OH)3  +  3(NOj,OH)  =  C3H5,(NO,)3  +  3(HOH).  M.  E.  Kopp  gives  the  following 
as  his  method  of  preparing  nitroglycerin  on  the  spot  where  it  is  needed.  First,  fuming 
nitric  acid,  of  the  sp.  gr.  1-51  to  1-53,  is  mixed  with  twice  its  weight  of  the  strongest  sul- 
phuric acid.  At  the  same  time  commercial  glycerin,  free  from  lead  and  lime,"is  evap- 
orated in  a  pot  to  30°  or  31°  Baume,  so  that,  on  cooling,  it  shall  have  a  syrupy  consist- 
ence. Into  3300  grammes  of  the  acid  mixture,  contained  in  a  glass  or  porcelain  capsule, 
placed  in  a  trough  of  cold  water,  500  grammes  of  the  prepared  glycerin  are  slowly  poured 
with  constant  stirring  ;  great  care  being  taken  to  prevent  any  sensible  heating  of  the  mix- 
ture. The  whole  is  then  to  be  left  for  five  or  ten  minutes, "after  which  the  mixture  is  to 
be  poured  into  five  or  six  times  its  volume  of  cold  water  to  which  a  rotary  motion  has 
been  given.  The  nitroglycerin  precipitates  rapidly  in  the  form  of  a  heavy  liquid,  which 
is  separated  by  decantation,  then  washed  with  a  little  water  which  is  decanted,  and  lastly 
is  put  into  bottles.  In  this  state  it  still  contains  a  little  acid  and  water  ;  but  these  do  not 
interfere  with  its  use  as  an  explosive  agent.  Latterly,  it  has  also  been  prepared  by  taking 
a  mixture  of  ih  parts  of  sulphuric  acid  of  1-83  sp.  gr.  and  1  part  of  nitre,  and  cooling 
this,  when  potassium  sulphate  will  crystallize  out.  The  acid  drained  off  from  this  is 
peculiarly  adapted  for  the  formation  of  nitroglycerin,  which  then  takes  place  rapidly  and 
vyithout  so  much  dangerous  development  of  heat. 

Effects  on  the  System.  The  action  of  nitroglycerin  upon  the  sj-stem  is  almost  identi- 
cal with  that  of  nitrite  of  amyl,  excepting  that  it  does  not  depress  the  blood-pressure  so 
powerfully,  and  its  influence  is  felt  for  a  much  longer  time.  The  dose  required  to  affect 
the  system  is  very  small.  Mr.  J.  M.  Merrick  experienced  decided  effects  from  one- fortieth 
of  a  drop ;  and,  in  a  case  recorded  by  Mr.  Field,  a  temporary  loss  of  consciousness  and 
other  alarming  symptoms  were  produced  by  about  the  forty-fifth  of  a  drop.  Mr.  B. 
Sepuchardt,  of  Hanover,  is  said  {A.  J.  P.,  1867,  p.  164),  five  minutes  after  taking  a  single 
drop,  to  have  felt  a  great  deal  of  giddiness,  attended  with  weakened  vision,  headache 
with  throbbing  in  the  temples,  a  sense  of  weariness,  sleepiness,  a  strong  aromatic  taste 
in  the  mouth,  burning  in  the  throat,  and  severe  pain  in  the  cardiac  region.  An  hour 
afterwards,  these  symptoms  having  subsided,  he  was  attempting  to  take  another  dose 
from  a  bottle  of  the  nitroglycerin  by  means  of  a  glass  tube,  when  accidentally  a  large 

*  In  a  letter  addressed  to  Dr.  Geo.  B.  'Wood  by  Mr.  K.  C.  Clark,  it  is  stated  that  the  writer  had  been  effect- 
ually cured  of  severe  neuralgia  by  taking  a  fluidounce  of  the  nitrous  oxide  water  every  six  hours. 
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quantity  entered  the  fauces ;  and,  though  he  discharged  most  of  it  from  the  mouth,  he 
swallowed  as  much  as  ten  drojjs.-  (A  very  doubtful  case. — H.  C.  "NV.)  The  previous 
svmptoms  returned  so  severely  that  he  was  compelled  to  lie  down ;  and  a  half-uncon- 
scious condition  came  on,  which  lasted  several  hours,  and  left  behind  it  a  violent  throb- 
bing headache,  sensitiveness  to  light,  giddiness,  and  universal  trembling.  At  first  there 
was  increased  heat  and  frequency  of  pulse,  afterwards  a  feeling  of  coldness,  with  a  burn- 
ing sensation  in  the  region  of  the  heart,  and  nausea,  but  no  vomiting.  There  were  no 
symptoms  of  a  convulsive  character.  Inhalation  of  the  vapor  produces  similar  effects. 
Mr.  Merrick  experienced  intense  headache  from  this  cause,  with  intolerance  of  light,  and 
feelings  of  general  distress,  faintness,  and  exhaustion.  (.4.  J.  P.,  1863,  p.  564.)  The 
same  symptoms  have  been  experienced  by  workmen  engaged  in  its  preparation  and  use. 
A  case" has  been  legally  decided  in  which  death  was  criminally  produced  by  the  poison. 
The  gastro-intestinal  mucous  membrane  was  found  to  be  eroded.  {Jouru.  de  Pharm., 
xxvi.  356.)  It  has  recently  been  used  to  a  considerable  extent  in  London  in  the  treat- 
ment of  angina  pectoris.  It  is  kept  in  the  drug-stores  in  the  form  of  one  per  cent,  alco- 
holic solution,  which  is  said  not  to  be  explosive,  and  may  be  given  in  doses  of  one  to> 
two  drofK. 

^'ITROPRUSSIDE  OF  SODIUM.  (Na,T'e(CN)5:S^0.)  This  is  the  most  interesting 
of  a  series  of  salts,  discovered  by  Dr.  Playfair,  called  ni77-(>//r?/s«"rfe«,  w^hich  are  produced, 
for  the  mo>t  part,  by  saturating  nitropmssic  acid,  formed  by  the  action  of  nitric  acid  on 
ferrocyanide  of  potassium,  with  different  bases.  The  sodium  salt  is  best  obtained  by  the 
process  of  A.  Overbeck,  as  follows.  Dissolve  four  parts  of  powdered  ferrocyanide  of 
potassium,  contained  in  a  flask,  in  five  and  a  half  parts  of  commercial  nitric  acid,  diluted 
with  an  equal  weight  of  water.  Afier  the  action  is  completed,  which  generally  occupies 
about  ten  minutes,  and  is  accompanied  by  a  copious  evolution  of  gases,  heat  the  result- 
ing coffee-brown  liquid  in  a  water-bath,  until  a  drop  of  it  gives  a  dingy  green  instead 
of  a  blue  precipitate  with  a  solution  of  sulphate  of  iron.  Then  allow  the  liquid  to 
cool  ;  whereupon  the  larger  part  of  the  nitrate  of  potassium  generated  will  be  deposited 
in  crystals.  Pour  off  the  green  mother-liquor  from  these,  and  separate  the  remaining 
nitrate  of  potassium  by  repeated  concentrations.  Next  neutralize  the  liquid,  while 
heated  in  a  water-bath,  with  carbonate  of  sodium,  taking  care  to  add  the  carbonate  so 
long  only  as  a  pure  blue  precipitate  is  produced.  Lastly,  filter  the  solution,  and  set 
it  aside  for  the  formation  of  crystals,  which  must  be  washed  with  water,  and  dried 
between  blotting-paper.  (Chem.  Gaz.,  1853.  p.  271.)  This  salt  is  in  the  form  of  large, 
ruby-colored,  prismatic  crystals,  very  much  resembling  those  of  ferridcyanide  of  potas- 
sium (red  prussiate  of  potassa).  It  is  soluble  in  two  and  a  half  parts  of  cold  water,  and 
in  a  less  quantity  of  hot  water.  Its  solution,  exposed  to  sunshine,  is  decomposed,  with 
evolution  of  nitric  oxide  gas,  and  deposition  of  Prussian  blue,  at  the  same  time  acquiring 
a  green  color.  Js  itroprusside  of  sodium,  as  well  as  the  other  soluble  nitroprussides,  is  a 
most  delicate  test  for  the  alkaline  sulphides,  with  which  it  strikes  a  beautiful  violet 
color.  Its  formula,  as  given  above,  is  NajFeCysNO,  while  the  free  nitroprussic  acid  is 
HjFeCyjNO. 

XOCTILUCINE.  For  an  account  of  this  substance,  to  which  is  ascribed  the  phos- 
phorescence of  various  animals,  see  Joum.  de  Pharm.,  4e  ser.,  xvii.  117. 

KYMPH.EA  ODORATA.  Stc^et  scented  Water-lUy.  The  root  of  this  well-known 
American  plant  is  very  astringent  and  bitter,  and.  according  to  Dr.  Bigelow,  contains 
much  tannin  and  gallic  acid.  It  is  sometimes  employed,  in  the  form  of  poultice,  as  u 
discutient  application.  The  root  of  the  yr/mphasa  alba,  or  European  white  water-lily, 
was  esteemed  antaphrodisiac  by  the  ancients,  but  has  long  lost  this  reputation. 

OCHRES.  These  are  native  mixtures  of  argillaceous  or  calcareous  earth  and  oxides 
of  iron  and  manganese,  employed  in  painting.  They  are  prepared  for  use  by  agitating 
them  with  water,  decanting  the  turbid  liquor  after  the  coarser  particles  have  subsided, 
then  allowing  it  to  rest  in  order  that  the  ffner  parts  may  be  deposited,  and.  lastly,  dry- 
ing the  sediment  which  forms.  The  color  of  the  ochres  varies  with  the  state  of  oxida- 
tion of  the  iron,  and  with  the  proportion  which  the  iron  bears  to  the  other  ingredients, 
and  is  sometimes  artificially  modified  by  the  agency  of  heat.  Several  varieties  are  known 
in  commerce  under  different  names,  according  to  their  color  or  place  of  origin.  Such 
are  the  brown  ochre,  the  yellow  ochre,  the  red  ochre,  the  Roman  ochre,  of  a  brownish 
yellow  changing  by  heat  to  a  purple  red,  the  Oxford  ochre,  of  a  brownish  yellow  color 
less  deep  than  the  Roman,  and  the  French  ochre,  which  is  yellow.  The  Indian  red  from 
the  Persian  Gulf,  and  the  Spanish  bronm,  may  also  be  ranked  in  this  class  of  pigments. 
Sometimes  ochres  come  in  a  powdery  state,  and  sometimes  in  hard  masses  known  as  stone 
och  res. 

OCYML'M  BASILICUM.  Basil.  An  annual  plant,  a  native  of  India  and  Persia, 
and  cultivated  in  Europe  and  in  this  country  in  gardens.  The  whole  plant  has  a  strong, 
peculiar,  agreeable,  aromatic  odor,  which  is  improved  by  drying.  The  taste  is  aro- 
matic, and  somewhat  cooling  and  saline.  It  vields  by  distillation  a  yellowish  green 
volatile  oil,  lighter  than  water,  which  on  being  kept  solidifies  into  a  crystalline  camphor, 
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isomeric  with  turpentine-camphor.  (Gmeliti's  Handbook,  xiv.  359.)  Basil  has  the  or- 
dinary properties  of  tlie  aromatic  plants,  and  is  in  some  places  considerably  used  as  a 
condiment.  The  seeds  are  said  by  Ainslie  to  be  used  in  India,  in  the  form  of  infusion, 
as  a  remedy  in  gonorrhoea  and  nephritic  atfections. 

CENANTHE  CROCATA.  Hemlock.  Water-dropwort  A  perennial,  umbelliferous, 
aquatic  European  plant,  exceedingly  poisonous  both  toman  and  inferior  animals.  {Lon- 
don Lancet,  1873,  p.  918.)  The  root,  which  has  a  sweetish  not  unpleasant  taste,  is 
sometimes  eaten  by  mistake  for  other  roots,  with  the  most  dangerous  effects;  and  nu- 
merous instances  of  fatal  results  are  on  record.  The  symptoms  produced  are  those  of 
irritation  of  the  stomach,  besides  failure  of  circulation,  and  great  cerebral  disturbance, 
indicated  by  giddiness,  convulsions,  and  coma.  (See  P.  J.  Tr.,  1874,  p.  202.)  Externally 
applied,  the  root  produces  redness  and  irritation  of  the  skin,  with  an  eruptive  affection. 
It  is  said  to  be  sometimes  used  empirically  as  a  local  remedy  in  piles ;  and  a  case  is  re- 
corded in  which  an  obstinate  leprosy  was  cured  by  the  continued  use  of  the  juice  of  the 
plant.  Other  species  of  CEnanihe  are  poisonous,  and  the  whole  genus  should  be  sus- 
pected. We  have  two  or  three  indigenous  species.  In  cases  of  poisoning,  the  stomach 
should  be  at  once  evacuated,  and  symptoms  met  as  they  arise.  A  peculiar  resinoid 
principle,  denominated  cenanthin,  has  been  found  by  Mr.  Gerding  in  (Enanthe  Jistu/osa, 
of  which  half  a  grain,  given  to  an  adult,  produced  long-continued  irritation  of  the 
fauces,  with  hoarseness,  and  a  grain  occasional  vomiting.  (See  A.  J.  P.,  xxi.  68.) 

(ENANTHE  PHELLANDRIUM.  Sprengel.  Phellandrium  aquatlcum.  Linn. 
Fine-leaved  Water-hemlock.  A  biennial  or  perennial,  umbelliferous,  European  water- 
plant,  the  fresh  leaves  of  which  are  said  to  be  injurious  to  cattle,  producing  a  kind  of 
paralysis  when  eaten.  By  drying,  they  lose  their  deleterious  properties.  The  seeds 
nave  been  used  in  Europe  to  a  considerable  extent  in  the  treatment  of  disease.  They 
are  from  a  line  to  a  line  and  a  half  in  length,  ovate-oblong,  narrow  above,  somewhat 
compressed,  marked  with  ten  delicate  ribs,  and  crowned  with  the  remains  of  the  calyx, 
and  with  the  erect  or  reverted  styles.  Their  color  is  yellowish  brown  ;  their  odor  pe- 
culiar, strong,  and  disagreeable;  their  taste  acrid  and  aromatic.  Among  their  constitu- 
ents is  a  volatile  oil,  upon  which  their  aromatic  flavor  depends.  Bv  Mr.  C.  Fronelield 
it  has  been  rendered  probable  that  they  contain  a  volatile  alkaloid,  analogous  to  conine, 
if  it  be  not  conine  itself;  for  if  the  powdered  seeds  are  rubbed  with  solution  of  potassn, 
the  peculiar  mouse-like  odor  of  that  alkaloid  is  exhaled.  The  powder  was  submitted  to 
distillation  with  caustic  potassa,  the  alkaline  liquid  obtained  was  neutralized  with  sul- 
phuric acid  and  evaporated  to  a  syrupy  consistence,  alcohol  was  added  to  precipitate  the 
sulphate  of  ammonia,  the  liquid  was  then  filtered,  treated  with  caustic  potassa,  and 
again  distilled.  On  the  surface  of  the  distillate  a  yellow  oily  fluid  floated,  which  was 
only  slightly  soluble  in  water  but  readily  so  in  ether  and  alcohol,  evinced  an  alkaline 
reaction  with  turmeric  paper,  and  neutralized  the  acids.  [A.  J.  P.,  May,  1860,  p.  211.) 
In  overdoses  the  seeds  produce  vertigo,  intoxication,  and  other  narcotic  effects.  They 
appear  to  have  been  used  most  successfully  in  chronic  pectoral  affections,  such  as  bron- 
chitis, pulmonary  consumption,  and  asthma.  They  have  been  given  also  in  dyspepsia, 
intermittent  fever,  obstinate  ulcers,  etc.  The  dose  of  the  seeds,  to  commence  with,  is 
five  or  six  grains,  so  repeated  as  to  amount  to  a  drachm  in  twenty-four  hours.  They 
should  be  given  in  powder.  A  tincture  and  alcoholic  extract  have  been  prepared,  of 
which  the  former,  containing  the  virtues  of  half  a  drachm  of  the  seeds  in  a  fluidounce, 
is  given  in  a  dose  varying  from  half  a  fluidrachm  to  a  fluidrachm,  and  the  latter  in  that 
of  three  to  five  grains.   {P.  J.  Tr.,  xii.  591.) 

(ENOTHERA  BIENNIS.  Tree  Primrose.  The  late  Dr.  R.  E.  Griffith  found  a 
strong  decoction  of  the  small  branches,  with  the  leaves  and  cortical  part  of  the  stem 
and  larger  branches  of  this  indigenous  biennial,  to  be  very  beneficial  in  eruptive  com- 
plaints, especially  tetter.  He  applied  the  decoction  several  times  a  day  to  the  affected 
part.  He  believed  the  virtues  of  the  plant  to  reside  in  the  cortical  part,  which  has  a 
mucilaginous  taste,  and  leaves  a  slight  sensation  of  acrimony  in  the  fauces. 

(ETHITSA  CYNAPIUM.  Poisonous  properties  are  alternatelv  attributed  and  de- 
nied to  this  British  plant.  (See  P.  J.  Tr.,  1874,  p.  202;  Nov.  1880,* p.  438.) 

OIL  Of  anda.  a  fixed  oil  procured  by  expression  from  the  seeds  of  A7ida  Brasil- 
iensis  (Radde),  Anda  Gonicsei  (Ad.  Jussieu),  Johaimesia  princeps  (Yell),  a  tree  of  Brazil, 
belonging  to  the  family  of  Euphorbiaceje.  The  bark  yields  on  being  wounded  a  milky 
juice,  which  is  said  to  be  poisonous,  and  to  be  used  for  stupefying  fish.  The  fruit,  Avhich 
is  about  as  large  as  an  apple,  ash-colored,  with  two  larger  and  two  smaller  angles,  en- 
closes a  two-celled  nut,  containing  two  seeds,  about  the  size  of  a  chestnut.  Like  the 
seeds  of  other  Euphorbiaceous  plants,  these  are  activel}'  purgative ;  one  seed,  according 
to  Martius,  being  the  dose  for  a  man.  By  expression  these  seeds  yield  a  pale  yellow, 
transparent  oil,  with  little  smell  or  taste,  which  is  said  to  be  used  in  Brazil  for  burning 
and  painting.  Mello  Olliveira  has  found  in  it  an  alkaloid,  Johannesine,  but  Dr.  Gouty 
affirms  this  to  be  inert.  {N.  P.,  1881,  p.  260.)  Dr.  Norris,  who  tried  the  oil  at  the  Penn- 
svlvania  Ho-spital,  found  it  to  operate  on  the  bowels  moderately  in  the  dose  of  fifty  drops, 
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and  copiously,  when  more  largely  given.  (Cyclopaedia  of  Pract.  Med.  and  Surg.,  i.  470.) 
Dr.  Manoel  de  Castro,  and  otherBrazilian  physicians,  claim  that  in  doses  of  one  to  two 
teaspoonfuls  it  acts  in  a  manner  very  similar  to  castor  oil,  over  which  it  has  the  great 
advantage  of  not  being  nauseous  to  the  taste. 

OIL  OF  BEN.  This  is  a  fixed  oil  extracted  from  the  seeds  of  the  Moringa  pierygo- 
sperma  and  M.  aptera  of  Gaertner,  and  not  to  be  confounded  with  oil  of  benne  from 
Sesamum  Indicum.  Hyperanthera  Moringa  (Vahl)  is  a  synonym  of  the  former  species. 
These  are  trees  belonging  to  the  family  of  Leguminoste,  inhabiting  different  parts  of 
India,  Arabia,  Syria,  etc.,  and  introduced  into  the  AVest  Indies.  Mr.  James  Macfadyen, 
in  his  Flora  of  Jamaica  (i.  325),  states  that  it  is  not  the  M.  pterygosperma  which  yields 
the  commercial  oil  of  ben,  but  the  M.  aptera,  which  has  not  been  introduced  into 
Jamaica.  He  says,  however,  that  an  excellent  and  palatable  oil  may  be  obtained  by 
expression  from  the  seeds  of  M.  pterygosperma,  growing  in  that  island.  The  leaves 
and  other  parts  have  an  acrid  property,  which  has  probably  given  the  name  of  horse- 
radish tree  to  M.  pterygosperma.  The  oil  of  the  seeds  has  long  been  known,  though 
used  rather  in  the  arts  than  in  medicine.  It  is  prepared  in  i^urope  from  the  seeds 
brought  from  Egypt  {Merat  and  De  Lens) ;  and  it  would  appear,  from  the  statements  of 
Mr.  Macfadyen,  that  the  idea  generally  prevailing  that  it  is  also  extracted  in  the  "NVest 
Indies  is  incorrect.  The  oil  is  inodorous,  clear,  and  nearly  colorless,  and  keeps  long 
without  becoming  rancid.  It  is  employed  for  similar  purposes  with  olive  oil.  Merat 
and  De  Lens  say  that  it  is  purgative  ;  but  most  of  the  fixed  oils  are  so  in  suflScient  doses. 
According  to  Volcker,  the  oil  contains  palmitin,  olein,  and  a  peculiar  fatty  matter 
yielding  an  acid  by  saponification,  which  he  names  benic  (or  behenic)  acid.  {Journ.  de 
Pharm.y  xvi.  77. )  "  Heintz  considers  benic  acid  as  simply  a  mixture  of  palmitic  and  my- 
ristic  acids.   \Pogg.  Ann.,  92,  601.) 

OIL  OF  EUPHORBIA.  A  fixed  oil,  obtained  from  the  seeds  of  Euphorbia  Lathyris, 
a  biennial  plant  growing  wild  in  this  country,  though  believed  to  have  been  introduced 
from  Europe.  It  is  often  found  nea/  gardens  and  in  cultivated  fields,  and  is  generally 
called  mole  plant,  under  the  impression  that  moles  avoid  the  grounds  where  it  grows. 
(Pursh.)  It  is  the  caper  plant  of  England.  (Loudon's  Encye.  of  Plants.)  Like  the 
other  species  of  Euphorbiacese,  it  contains  a  milky  juice,  which  is  extremely  acrid  ;  and 
the  whole  plant  possesses  the  properties  of  a  drastic  purge  ;  but  the  oil  of  the  seeds  is 
the  only  part  used  in  regular  practice.  This  may  be  extracted  by  expression,  or  by  the 
agency  of  alcohol  or  ether.  In  the  first  case,  the  bruised  seeds  are  pressed  in  a  canvas 
or  linen  bag,  and  the  oil  which  escapes  is  purified  by  decanting  it  from  the  whitish 
flocculent  matter  which  it  deposits  upon  standing,  and  by  subsequent  filtration.  By  the 
latter  process,  the  bruised  seeds  are  digested  in  alcohol,  or  macerated  in  ether,  and  the 
oil  is  obtained  by  filtering  and  evaporating  the  solution.  According  to  Soubeiran,  how- 
ever, the  oils  obtained  by  these  different  processes  are  not  identical.  That  procured  by 
expression  is  probably  the  purest. 

Oil  of  euphorbia  is  colorless,  inodorous,  and,  when  recent,  nearly  insipid ;  but  it 
speedily  becomes  rancid,  and  acquires  a  dangerous  acrimony.  Soubeiran  has  ascertained 
that  it  has  a  complex  composition,  containing,  besides  the  pure  oil,  four  distinct  proxi- 
mate principles.  {Journ.  de  P/iarm.,  xxi.  259.)  From  40  to  44  parts  are  obtained  by  ex- 
pression from  100  of  the  seed.  It  is  a  powerful  purge,  operating  with  much  activity  in 
a  dose  varying  from  five  to  ten  drops.  It  was,  some  years  since,  much  used  by  certain 
Italian  and  French  physicians,  who  did  not  find  it  to  produce  inconvenient  irritation  of 
the  stomach  and  bowels.  Its  want  of  taste,  and  the  smallness  of  the  dose,  recommended 
it  especially  in  the  cases  of  infants.  It  was  said  to  be  less  acrid  and  irritating  than  the 
croton  oil,  over  which  it  also  has  the  advantage  of  greater  cheapness.  Some  trials  made 
with  it  on  this  side  of  the  Atlantic  have  not  confirmed  these  favorable  reports.  It  was 
found  uncertain  in  its  cathartic  effect,  and  very  liable  to  vomit.  (Scattergood,  Journ.  of 
the  Phil.  Col.  of  Pharm.,  iv.  124.)  It  may  be  given  in  pill  with  the  crumb  of  bread,  or  in 
emulsion. 

OIL  OF  JASMINE.  This  oil  is  obtained  from  the  flowers  of  Jasminum  officinale 
or  common  white  jasmine,  and  from  those  also  of  J^.  Sambac  and  J.  grandiflorum.  Alter- 
nate layers  of  the  fresh  flowers,  and  of  cotton  saturated  with  the  oil  of  ben  (see  above), 
or  perhaps  other  fixed  oil,  are  exposed  in  a  covered  vessel  to  the  warmth  of  the 
sun  ;  the  flowers  being  occasionally  renewed  till  the  oil  becomes  impregnated  with  their 
odor,  when  it  is  separated  from  the  cotton  by  pressure.  This  method  is  necessary, 
as  the  flowers  do  not  yield  their  aroma  by  distillation.  The  oil  is  used  only  as  a  per- 
fume. 

Dr.  "W.  H.  Hall  records  (Med.  and  Surg.  Rep.,  Jan.  1861)  the  case  of  a  childpoi- 
soned  by  eating  the  fruit  of  a  species  of  jasmine,  probably  the  common  white  jasmine 
above  referred  to.  The  symptoms  were  those  of  an  energetic  narcotic  ;  as  coma,  largely- 
dilated  pupil,  and  snoring  respiration,  with  a  cold  pale  surface,  and  slow  and  feeble 
pulse,  followed  by  violent  convulsions,  with  rigidity  of  the  muscles  about  the  head  and 
throat.  Under  the  use  of  the  hot  bath,  with  active  emetics,  the  spasms  relaxed,  vomit- 
ing took  place,  and  the  patient  ultimately  recovered. 
108 
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OLTBANXJM.  Olibanum,  the  frankincense  of  the  ancients,  was  erroneously  ascribed 
by  Linnaeus  to  Juniperus  Lycia.  There  are  two  varieties,  one  coming  to  Europe  from 
the  Mediterranean,  and  the  other  directly  from  Calcutta.  These  varieties  were  for- 
merly considered  distinct,  but  recent  researches  indicate  their  common  origin.  In  1843, 
Captain  Kempthorne,  of  the  East  India  Company's  Navy,  saw  the  olibanum  tree  growing 
upon  the  mountains,  on  the  African  coast,  between  Bunder  Maryah  and  Cape  Guardafui. 
According  to  his  statement,  it  grow^  on  the  bare  marble  rocks  composing  the  hills  of 
that  region,  without  any  soil  or  the  slightest  fissure  to  support  it,  adhering  by  means  of 
a  substance  thrown  out  from  the  base  of  the  stem.  This  rises  forty  feet,  and  sends  forth 
near  the  summit  short  branches,  covered  with  a  bright  green,  singular  foliage.  The 
juice,  which  exudes  through  incisions  made  into  the  inner  bark,  has  at  first  the  color 
and  consistence  of  milk,  but  hardens  on  exposure.  (P.  J.  Tr.,  iv.  37.)  Sir  Wm.  J. 
Hooker  says  that  the  African  olibanum  is  derived  from  Flbsslea  Jloribunda  of  Endlicher 
{Boswellia,  Royle)  ;  but  thinks  it  highly  probable  that  it  is  furnished  by  more  than  one 
species.  (Ibid.,  1859,  p.  217.)  Mr.  Bennett,  of  the  British  Museum,  has  also  identified 
Kemper's  specimens  as  P.  Jloribunda.  But  in  1847  Mr.  Carter  described  very  closely 
the  olibanum  district,  and  procured  living  specimens,  the  descendants  of  which  appear^ 
still  to  flourish  in  the  "old  gardens"  of  the  Bombay  Agri-Horticultural  Society.  Dr.* 
Bird  wood,  who  is  in  charge  of  these  gardens,  has  examined  the  subject  with  great  care,  and 
published  a  monograph  in  the  Transactions  of  the  Linnajan  Society,  xxvii.  He  asserts 
that  no  olibanum  is  obtained  in  India,  all  coming  from  a  coast  district  of  Arabia,  and 
being  the  product  of  a  new  species  of  Boswellia,  B.  Carteri,  Bird  wood.  The  newly  made- 
out  district  is  precisely  that  described  by  Theophrastus  as  the  locality  from  which  oli- 
banum was  brought  in  his  day.  The  various  species  of  Boswellia  are  described  in  the 
monograph  of  Dr.  Birdwood. 

The  Arabian  or  African  frankincense  is  in  the  form  of  yellowish  tears,  and  irregular 
reddish  lumps  or  fragments.  The  tears  are  generally  small,  oblong  or  roundish,  not 
very  brittle,  with  a  dull  and  waxy  fracture,  softei^ng  in  the  mouth,  and  bearing  much 
resemblance  to  mastic,  from  which,  however,  they  differ  in  their  want  of  transparency. 
The  reddish  masses  soften  in  the  hand,  have  a  .stronger  taste  and  smell  than  the  tears, 
and  are  often  mixed  with  fragments  of  bark,  and  small  crystals  of  carbonate  of  lime. 

The  Indian  frankincense,  or  olibanum,  consists  chiefly  of  yellowish,  somewhat  trans- 
lucent, roundish  tears,  larger  than  those  of  the  African,  and  generally  covered  with  a 
whitish  powder  produced  by  friction.  It  has  a  balsamic  resinous  smell,  and  an  acrid, 
bitterish,  somewhat  aromatic  taste.  When  chewed  it  softens  in  the  mouth,  adheres  to 
the  teeth,  and  partially  dissolves  in  the  saliva,  which  it  renders  milky.  It  burns  with 
a  brilliant  flame,  and  a  fragrant  odor.  Triturated  with  water,  it  forms  a  milky  imper- 
fect solution.  Alcohol  dissolves  nearly  three-fourths  of  it,  and  the  tincture  is  trans- 
parent. From  100  parts,  Braconnot  obtained  8  parts  of  volatile  oil,  56  of  resin,  30  of 
gum,  and  52  of  a  glutinous  matter  insoluble  in  water  or  alcohol,  with  08  loss.  Various 
saline  substances  were  found  in  its  ashes.  The  oil  may  be  separated  by  distillation,  and 
resembles  that  of  lemons  in  color  and  smell.  According  to  Stenhouse,  it  is  isomeric 
with  oil  of  peppermint,  and  consists  of  an  oxygenated  and  non-oxygenated  oil.  (Gme- 
li7i's  Handbook,  xiv.  390.)  Kurbatow  showed  that  the  oil  consists  of  olibene,  C,QHjg, 
and  a  portion  containing  oxygen.  Hlasiwetz  found  the  resin  to  be  a  uniform  substance 
of  the  composition  CjoHao^a- 

Dr.  W.  F.  Daniell  has  described  an  odorous  product,  used  as  frankincense  in  Sierra 
Leone,  and  obtained  from  a  large  tree,  growing  in  the  mountainous  districts  of  that  re- 
gion. The  tree  has  been  described  by  Mr.  J.  J.  Bennett  in  P.J.  Tr.,  1854,  p.  251,  as 
Daniella  timrifera.  According  to  Dr.  Daniell,  the  juice  exudes  through  openings  made 
by  an  insect,  and,  concreting  in  connection  with  the  woody  particles  resulting  from  the 
boring  of  the  insect,  falls  at  length  to  the  ground,  where  it  is  collected  by  the  negroes. 
(See  "^1.  J.  P.,  xxvii.  338.) 

Olibanum  is  stimulant  like  the  other  gum-resins,  but  is  now  very  seldom  used  inter- 
nally. M.  Delioux,  of  Toulon,  however,  is  in  the  habit  of  using  it  for  the  same  pur- 
poses as  the  balsams  of  Tolu  and  Peru,  having  satisfied  himself  by  much  experience  that 
it  produces  similar  effects,  while  it  is  less  costly.  He  gives  it,  in  the  form  of  pill, 
in  the  medium  dose  of  fifteen  grains,  which  may  be  increased  to  a  drachm  or  more.  It 
appears  to  act  more  favorably  when  combined  with  a  little  soap.  He  has  also  obtained 
advantage  from  the  inhalation  of  its  fumes,  when  heated,  in  chronic  bronchitis  and  lar- 
yngitis. {BulL  Gen.  de  Therap.,  Fev.  28,  1861.)  It  is  chiefly  employed  for  fumiga- 
tion, and  enters  into  the  composition  of  some  unoflicinal  plasters. 

ONION".  Cepa.  ThahuWi  oi  Alliuyn  Ccpa.  Fourcroy  and  Vauquelin  obtained  from 
the  ordinary  onion  a  white  acrid  volatile  oil  containing  sulphur,  albumen,  much  un- 
crystallizabie  sugar  and  mucilage,  phosphoric  acid  both  free  and  combined  with  lime, 
acetic  acid,  citrate  of  lime,  and  lignin.  The  expressed  juice  is  susceptible  of  the  vinous 
fermentation.  The  oil  is  essentially  the  same  in  chemical  composition  as  the  oil  oi allium 
sativtnn,  and  consists  largely  of  allyl-sulphide,  (C3H5)2S. 

.  The  onion  is  stimulant,  diuretic,  expectorant,  and  rubefacient.    Taken  moderately  it 
increases  the  appetite  and  promotes  digestion,  and  is  much  used  as  a  condiment ;  but  in 
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large  quantities  it  is  apt  to  cause  flatulence,  gastric  uneasiness,  and  febrile  excitement. 
The  juice  is  occasionally  given,  made  into  syrup  with  sugar,  in  infantije  catarrhs  and 
croup  in  the  absence  of  much  inflammatory  action.  It  is  also  recommended  in  dropsy 
and  calculous  disorders.  Deprived  of  its  essential  oil  by  boiling,  the  onion  becomes  a 
mild  esculent  5  and  it  is  much  more  used  as  food  than  as  medicine.  Roasted  and  split, 
it  is  sometimes  applied  as  an  emollient  cataplasm  to  suppurating  tumors. 

OPOPANAX.  A  concrete  juice  usually  ascribed  to  Pastinaca  Opopanax  (Willd.),  Opo- 
panax  Ckironium  (De  Candolle).  This  species  of  parsnep,  usually  called  rough  parsnep, 
has  a  thick,  yellow,  fleshy,  perennial  root,  which  sends  up  annually  a  strong  branching 
stem,  rough  near  the  base,  about  as  thick  as  a  man's  thumb,  and  from  four  to  eight  feet 
in  height.  The  leaves  are  variously  pinnate,  with  long  sheathing  petioles,  and  large, 
oblong,  serrate  leaflets,  of  which  the  terminal  one  is  cordate,  others  are  deficient  at  their 
base  upon  the  upper  side,  and  the  whole  are  hairy  on  their  under  surface.  The  flowers 
are  small,  yellow,  and  form  large  flat  umbels  at  the  termination  of  the  branches.  The 
plant  is  a  native  of  the  Levant,  and  grows  wild  in  the  south  of  France,  Italy,  and 
Greece.  When  the  base  of  the  stem  is  wounded,  a  juice  exudes,  which,  when  dried  in 
the  sun,  constitutes  the  opopanax  of  commerce.  Some  authors  state  that  it  is  obtained 
from  the  root.  A  warm  climate  appears  necessary  for  the  perfection  of  the  juice;  as 
that  which  has  been  collected  from  the  plant  in  France,  though  similar  to  opopanax,  is 
of  inferior  quality.  The  drug  is  brought  from  Turkey.  It  is  said  to  come  also  from 
the  East  Indies;  but  Ainslie  states  that  he  never  met  with  it  in  any  Indian  medicine 
bazatir.     The  method  of  its  production  is  not  known  with  any  certainty. 

It  is  sometimes  in  tears,  but  usually  in  irregular  lumps  or  fragments,  of  a  reddish 
yellow  color,  speckled  with  white  on  the  outside,  paler  within,  and,  when  broken,  ex- 
hibiting white  pieces  intermingled  with  the  mass.  Its  odor  is  strong,  peculiar,  and 
unpleasant,  its  taste  bitter  and  acrid.  Its  sp.  gr.  is  1-622.  It  is  inflammable,  burning 
with  a  bright  flame.  In  chemical  constitution  it  is  a  gum-resin,  with  an  admixture 
of  other  ingredients  in  small  proportion.  The  results  of  its  analysis  by  Pelletier  were, 
from  100  parts,  33-i  of  gum,  42  of  resin,  42  of  starch,  1-6  of  extractive,  0  3  of  wax,  28 
of  malic  acid,  98  of  lignin,  59  of  volatile  oil  and  loss,  with  traces  of  caoutchouc. 
Water  by  trituration  dissolves  about  one-half  of  the  gum-resin,  forming  an  opaque  milky 
emulsion,  which  deposits  resinous  matter  on  standing,  and  becomes  yellowish.  Both 
alcohol  and  water  distilled  from  it  retain  its  flavor;  but  only  a  very  minute  proportion 
of  oil  can  be  obtained  in  a  separate  state. 

Opopanax  was  formerly  employed,  as  an  antispasmodic  and  deobstruent,  in  hypochon- 
driasis, hj'steria,  asthma,  and  chronic  visceral  aSections,  and  as  an  emmenagogue  in 
suppression  of  the  menses  ;  but  it  is  now  generally  regarded  as  a  medicine  of  very  feeble 
powers,  and  in  this  country  is  scarcely  ever  used.    The  dose  is  from  ten  to  thirty  grains. 

ORANGE  RED.  Orange  Mineral.  Sondix.  Red  oxide  of  lead,  prepared  by  calcining 
carbonate  of  lead.     It  is  of  a  brighter  color  than  tninium,  and  is  used  as  a  pigment. 

OREODAPHXE  CALIFORNICA.  The  California  Bay  Laurel  is  an  evergreen  tree 
of  considerable  size,  rather  abundant  throughout  the  State.  Its  wood  is  much  prized 
on  account  of  the  beauty  of  its  grain  and  its  immunity  from  the  attacks  of  insects.  The 
leaves  yield  about  4  per  cent,  of  a  neutral,  straw-colored,  limpid  volatile  oil,  which  has 
a  warm  camphoraceous  taste  and  a  pungent  aromatic  odor,  resembling  somewhat  that 
of  a  mixture  of  oils  of  nutmeg  and  cardamom.  It  is  soluble  in  1000  parts  of  water,  and 
with  alcohol  and  ether  in  all  proportions.  It  is  said,  when  inhaled,  to  cause  dizziness 
and  headache.  Its  chemical  characters  have  been  studied  by  Mr.  John  P.  Heamy. 
{A.  J.  P.,  1875,  p.  105.)  He  finds  it  to  consist  of  a  pure  hydrocarbon,  sp.  gr.  -894,  boiling 
at  175°  C.  (347°  F.),  and  an  oxygenated  pungent  portion,  which  boils  at  210°  C.  (410° 
F.).  This  he  calls  oreodaphnol.  Oreodaphnene  was  obtained  bv  distilling  oreodaphnol 
with  glacial  phosphoric  acid.  For  the  reactions  of  these  principles  want  of  space  compels 
us  to  refer  the  reader  to  Mr.  Heamy 's  paper. 

ORIGANUM  YULGARE.  Common  Marjoram.  Origanum.  This  labiate  was  offici- 
nal in  the  former  U.  S.  and  Ed.  Pharmacopoeias ;  but  as  the  volatile  oil  which  was 
ascribed  to  it,  and  for  which  it  was  chiefly  valued,  has  proved  to  be  the  oil  of  thyme,  it 
has  been  omitted  from  the  U.  S.  and  Br.  Pharmacopceias.  Two  species  of  the  genus 
Origanum  have  been  used  in  medicine, O.  Majorana,  or  sweet  marjoram,  and  O.  vulgare, 
or  common  marjoram.  The  former  grows  wild  in  Portugal  and  Andalusia,  and  is 
cultivated  as  a  garden  herb  in  other  parts  of  Europe,  and  in  the  United  States.  Some 
authors,  however,  consider  O.  Majoranoides,  which  is  a  native  of  Barbary,  and  closely 
allied  to  0.  Majorana,  as  the  type  of  the  sweet  marjoram  of  our  gardens.  Sweet  mar- 
joram has  a  pleasant  odor,  and  a  warm,  aromatic,  bitterish  taste,  which  it  imparts  to 
water  and  alcohol.  By  distillation  with  water  it  yields  a  volatile  oil,  which  was  directed 
by  the  Edinburgh  College  among  their  preparations.  It  is  tonic  and  gently  excitant, 
but  is  used  more  as  a  condiment  in  cookery  than  as  a  medicine.  In  domestic  practice, 
its  infusion  is  much  employed  by  the  vulgar  to  hasten  the  tardy  eruption  in  measles  and 
other  exanthematous  diseases. 

Origanum  vulgare,  or  common  majjoram,  is  a  perennial  herb,  with  erect,  purplish, 
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downy,  four-sided,  trichotomous  stems,  about  eighteen  inches  high,  and  opposite,  oTate, 
entire,  somewhat  hairy  leaves,  of  a  deep  yellowish  green  color.  The  flowers  are  of  a 
pinkish  purple  or  rose  color,  disposed  in  roundish,  panicled  spikes,  and  accompanied 
with  ovate  reddish  bracts,  longer  than  the  calyx.  This  is  tubular  and  five-toothed, 
with  nearly  equal  segments.  The  corolla  is  funnel-shaped,  with  the  upper  lip  erect,  bifid, 
and  obtuse,  the  lower  trifid,  blunt,  and  spreading.  The  anthers  are  double,  the  stigma 
bifid  and  reflexed.  The  plant  is  a  native  of  Europe  and  America.  In  this  country  it 
grows  along  the  roadsides,  and  in  dry  stony  fields  and  woods,  from  Pennsylvania  to  Vir- 
ginia, and  is  in  flower  from  June  to  October ;  but  it  is  not  very  abundant,  and  is  seldom 
collected  for  use.  It  has  a  peculiar,  agreeable,  aromatic  odor,  and  a  warm,  pungent 
taste.  These  properties  it  owes  to  a  volatile  oil,  which  was  formerly  employed,  but  has 
been  superseded  in  great  measure,  if  not  altogether,  by  the  oil  of  thyme.  The  oil  on 
long  standing  deposits  a  camphor,  to  which  Kane  {Jour.  Prakt.  Chem.,  15  157)  gave  the 
formula  CjoHgoO.  It  may  be  separated  by  distillation  with  water.  Origanum  is  gently 
tonic  and  excitant,  and  has  been  used  in  the  form  of  infusion  as  a  diaphoretic  and  em- 
menagogue,  and  externally  as  a  fomentation  ;  but  it  is  at  present  little  employed. 

OROBANCHE  VIRGINIANA.  Epifagus  Americaniis.  Nuttall.  Beech-drops.  Cnn- 
cer-root.  This  is  a  parasitic,  fleshy  plant,  with  a  tuberous,  scaly  root,  and  a  smooth 
stem,  branched  from  the  base,  from  twelve  to  eighteen  inches  high,  furnished  with  small 
ovate  scales,  of  a  yellowish  or  purplish  color,  and  wholly  destitute  of  verdure.  It  is 
found  in  all  parts  of  North  America,  growing  upon  the  roots  of  the  beech  tree,  from 
■which  it  obtained  its  popular  name.  It  is  in  some  places  very  abundant.  The  plant 
has  a  bitter,  nauseous,  astringent  taste,  which  is  said  to  be  diminished  by  drying.  It 
has  been  given  internally  in  bowel  affections;  but  its  credit  depends  mainly  upon  the 
idea  that  it  is  useful  in  obstinate  ulcers  of  a  cancerous  character,  to  which  it  is  directly 
applied  in  the  state  of  powder.  The  late  Professor  Barton  conjectured  that  it  was  an 
ingredient  of  a  secret  remedy,  at  one  time  famous  as  Martin's  cancer  powder,  of  which, 
however,  the  most  active  constituent  was  arsenious  acid. 

Other  species  of  Orobanche,  growing  in  America  and  Europe,  have  been  employed. 
They  are  all  parasitic,  fleshy  plants,  without  verdure,  and  of  a  bitter,  nauseous  taste. 
In  Europe  they  are  called  broom-rape.  The  0.  Americana  and  O.  uniflora,  of  this  coun- 
try, are  said  to  be  used  for  the  same  purposes  as  the  species  above  noticed,  and  like  it 
are  called  cancer-root. 

ORPIMENT.  King's  Yellow.  (As^Sj.)  A  native  trisulphide  of  arsenic.  It  is  in 
masses  of  a  brilliant  lemon-j^ellow  color,  composed  of  flexible  laminiB,  and  slightly 
translucent.  It  exists  in  various  parts  of  the  world,  but  is  obtained  for  use  from  Persia 
and  China.  (Gulbourt.)  It  is  sometimes  mixed  with  realgar,  which  gives  it  a  reddish 
or  orange  hue.  A  similar  sulphide  may  be  made  artificially  by  passing  sulphuretted 
hydrogen  through  a  solution  of  arsenious  acid  in  hydrochloric  acid.  There  is  reason 
to  believe  that  neither  the  native  sulphide,  nor  the  artificial,  when  prepared  in  the  man- 
ner just  mentioned  and  well  washed,  is  poisonous,  at  least  in  a  degree  at  all  comparable 
to  other  arsenical  compounds. 

A7'tificial  orpiment  is  prepared  for  use  by  fusing  together  equal  parts  of  arsenious  acid 
and  sulphur.  [Turner.)  In  Germany,  according  to  Guibourt,  it  is  prepared  by  sublim- 
ing a  mixture  of  these  two  substances.  In  this  case,  however,  it  retains  a  large  portion 
of  the  acid  undecomposed,  and  is  therefore  highly  poisonous.  Guibourt  found  a  speci- 
men which  he  examined  to  contain  94  per  cent,  of  arsenious  acid,  and  only  6  per  cent, 
of  the  tersulphide. 

Orpiment  is  an  ingredient  of  certain  depilatories.  Atkinson's  depilatory  is  said  to  con- 
sist of  one  part  of  orpiment  and  six  parts  of  quicklime,  with  some  flour  and  a  yellow 
coloring  matter.  {Ann.  der  Pharm.,  xxxiii.  348.)  But  this  arsenical  sulphide  is  chiefly 
used  in  fireworks,  and  as  a  pigment. 

ORYZA  SATIYA.  Rice.  This  is  an  annual  plant,  originally,  perhaps,  derived  from 
the  East  Indies,  but  now  cultivated  in  all  parts  of  the  globe  where  the  climate  and  soil 
are  adapted  to  its  growth.  Barth  says,  in  his  Travels  (Am.  ed.,  1857,  ii.  345),  that  it 
grows  wild  in  Central  Africa.  The  rice  of  commerce  consists  of  the  seeds  of  the  plant 
deprived  of  their  husk.  Carolina  rice  was  found  by  Braconnot  to  contain  85-07  per 
cent,  of  starch,  3-60  of  gluten,  071  of  gum,  0*29  of  uncrystallizable  sugar,  013  of  fixed 
oil,  4-80  of  vegetable  fibre,  5-00  of  water,  and  0-40  of  saline  substances.  This  grain  is 
highly  nutritious,  and  of  easy  digestion,  and  constitutes  the  almost  exclusive  diet  of 
whole  nations.  Being  entirely  free  from  laxative  properties,  it  is  admirably  adapted  to 
cases  of  weak  bowels,  in  which  there  is  a  strong  tendency  to  diarrhoea.  Care,  however, 
should  be  taken  that  it  be  boiled  till  it  becomes  soft.  A  decoction  of  rice,  usually  called 
rice-water,  is  a  good  nutritive  drink  in  fevers,  and  in  inflammatory  affections  of  the 
bowels,  lungs,  and  kidneys.  There  appears  to  be  no  ground  for  the  opinion,  entertained 
by  some,  that  a  diet  of  rice  is  injurious  to  the  eyes. 

OSHA  ROOT.  This  is  the -root  of  an  unknown  New  Mexican  umbellifer.  Mr.  H. 
Haupt  found  in  it  an  acid,  oshnic  acid,  closely  resembling  angelic  acid.  {A.  J.  P.,  1867,  p. 
202;  1868,  p.  106;  1878,  p.  347.) 
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OSMIC  ACID.  Tetroxide  of  Osmium.  (OsO^.)  A  volatile,  very  odorous,  crystalline 
compound,  produced  by  the  action  of  nitrohydrochloric  acid  on  osmium  or  either  of  its 
lower  oxides.  Its  vapor  is  very  pungent  and  poisonous.  Claus  recommends  as  an  an- 
tidote to  its  action  cautious  inhalation  of  sulphuretted  hydrogen.  Osmic  acid  melts  to  a 
colorless  liquid  at  90^  C.  (194°  F.),  softening  at  a  temperature  of  35°  C.  (95°  F.).  It  is 
slowly  soluble  in  water;  soluble  in  alcohol  and  ether;  but  these  solutions  are  unstable, 
depositing  black  osmic  hydrate,  Os(OH)^. 

OXALIS  ACETOSELLA.  IFixxi-aorrel.  Aeetosella,  The  wood-sorrel  U  a  small, 
perennial,  herbaceous,  stemless  plant,  with  numerous  radical  leaves,  which  are  all  ter- 
nate,  and  supported  upon  slender  hairy  petioles.  The  leaflets  are  obcordate,  entire, 
hairy,  of  a  yellowish  green  color,  but  frequently  purplish  on  their  under  surface.  The 
scape  or  flower-sUilk,  which  usually  exceeds  the  petioles  in  length,  is  furnished  with  two 
scaly  bracts  near  the  middle,  and  terminates  in  a  large  white  or  flesh-colored  flower, 
marked  with  red  streaks.  The  styles  are  of  the  same  length  as  the  inner  stamens. 
This  plant  is  a  native  both  of  Europe  and  North  America.  It  selects  shady  places,  such 
as  woods,  groves,  and  hedges,  and  flowers  in  May.  Other  indigenous  species  of  Oxalis 
possess  similar  properties  to  O.  Aeetosella.  They  all  have  ternate  leaves  with  obcordate 
leaflets,  and,  with  the  single  exception  of  O.  violacea,  bear  yellow  flowers.  The  whole 
herbaceous  portion  may  be  used. 

Wood-sorrel  is  without  smell,  and  has  an  agreeable  sour  taste.  It  owes  its  acidity  to 
acid-potassium  oxalate  or  hinoxalate  of  potassium  (C^HKO^),  which  is  sometimes  sepa- 
rated for  use,  and  sold  under  the  name  of  salt  of  sorrel.  This  is  prepared  in  Switzerland 
and  Germany,  from  diflTerent  species  of  Oxalis  and  Rumex,  by  the  following  process. 
The  plants,  previously  bruised,  are  macerated  for  some  days  in  water,  and  then  sub- 
mitted to  pressure.  The  liquid  thus  obtained  is  mixed  with  clay,  and  occasionally  agi- 
tated for  two  days.  At  the  end  of  this  time,  the  clear  liquor  is  decanted,  and  evaporated 
so  that  crystals  may  form  when  it  cools.  These  are  purified  by  solution  and  a  new 
crystallization.  Five  hundred  parts  of  the  plant  afford  four  parts  of  the  acidulous  salt. 
The  same  salt  may  be  prepared  by  exactly  neutralizing  with  potassa  one  part  of  oxalic 
acid  in  solution,  then  adding  one  part  more  of  the  acid,  and  evaporating  the  solution  so 
that  it  may  crystallize  upon  cooling.  Acid  potassium  oxalate  is  in  rhomboidal  crystals, 
of  a  sour,  pungent,  bitterish  taste,  soluble  in  forty  parts  of  cold  and  six  parts  of  boiling 
water  {Kane),  and  unalterable  in  the  air.  Tetroxalate  or  quadroxalate  of  potassium  is 
often  substituted  for  the  binoxalate.  It  is  prepared  in  the  same  manner,  except  that, 
instead  of  one  part,  threepartsof  the  acid  are  added  to  the  original  proportion  neutralized 
by  potassa.  Both  salts  are  kept  in  the  shops  under  the  names  of  salt  of  sorrel  and  essen- 
tial salt  of  lemons,  and  are  employed  for  removing  iron  mould  and  ink  stains  from  linen, 
and  sometimes  as  a  test  for  lime.  Both  are  poisonous,  though  in  a  less  degree  than  un- 
combined  oxalic  acid. 

This  and  other  species  of  sorrel  are  refrigerant ;  and  their  infusion,  or  a  whey  made 
by  boiling  them  in  milk,  may  be  used  as  a  pleasant  drink  in  febrile  and  inflammatory 
affections.  A  solution  of  the  binoxalate  of  potassium  is  used  on  the  continent  of  Europe 
as  a  substitute  for  lemonade.  It  has  recently  been  recommended  by  W.  H.  Taylor  as 
extraordinarily  eflicacious  in  scurvy,  having  effected  cures  in  that  complaint  after  lemon- 
juice  had  failed.  The  salt  used  contained  an  excess  of  oxalic  acid.  It  was  probably  the 
quadroxalate.  Four  grains  were  given  three  times  a  day.  (Lancet,  1869,  p.  777.)  The 
fresh  plant,  eaten  raw,  is  said  to  be  useful  in  scurvj-.  Oxalis  erassicaulis,  a  Peruvian 
species,  yields  an  edible  root,  and,  by  expression  from  its  leaves,  a  very  sour  and  astrin- 
gent juice,  which  is  employed,  in  the  form  of  syrup,  in  hemorrhages,  chronic  catarrh, 
bowel  affections,  and  gonorrhoea,  with  asserted  advantage. 

OZOKERITE.  This  substance,  which  is  brought  from  Austria  and  Turkey,  and  near 
the  Caspian  Sea,  in  its  crude  state,  is  a  dirty,  greenish  solid.  When  purified  by  treat- 
ment with  sulphuric  acid  and  alkali  and  suleequent  filtration  while  melted  through 
bone-black  or  other  filtering  medium,  it  is  a  hard,  white,  spermaceti-like  substance. 
(See  Ceresin.)  It  is  a  mixture  of  natural  paraflins.  It  is  said  to  resemble  tar  in  its 
therapeutic  properties,  and,  mixed  with  glycerin  or  linseed  oil,  has  been  employed  in 
skin  diseases  by  Dr.  Purdon  as  a  substitute  for  that  remedy.  (Brit,  and  For' Med.- 
Chir.  Rev.,  1872,  p.  535.     See  also  Arch.  Gen.,  Avril,  1873.) 

P.EOXIA  OFFICIXALIS.  Peony.  The  root  of  the  Garden  Peony  consists  of  a 
caudex  about  as  thick  as  the  thumb,  which  descends  several  inches  into  the  ground,  and 
sends  off  in  all  directions  spindle-shaped  tubers,  which  gradually  taper  into  thread-like 
fibres,  by  which  they  hang  together.  It  has  a  strong,  peculiar,  disagreeable  odor,  and 
a  nauseous  taste,  which  is  at  first  sweetish,  and  afterwards  bitter  and  somewhat  acrid. 
The  odor  is  lost,  or  much  diminished,  by  drying.  Peony  root  was  in  very  great  repute 
among  the  ancients,  who  used  it  both  as  a  charm  and  as  a  medicine  in  numerous  com- 
plaints, ]r>artieularly  epilepsy.  Dr.  A.  Livezey,  of  Lumberville,  Pa.,  states  that  in  his 
neighborhood  it  is  much  used  in  the  convulsions  of  children,  and  bears  testimony  to 
its  possession  of  decided  nervine  powers.  (Bost.  3 fed.  ami  Sur-j.  Journ.,  Iv.  467.)  The 
dose  of  the  fresh  root  is  from  two  drachms  to  an  ounce,  boiled  in  a  pint  of  water  down 
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to  half  a  pint,  which  should  be  taken  daily.  It  is  said  to  be  less  active  when  dried.  The 
expressed  juice  of  the  recent  root  is  recommended  in  the  dose  of  an  ounce.  It  is  milky, 
of  a  strong  odor  and  very  disagreeable  taste.  The  seeds  are  roundish-oval,  about  as 
large  as  a  pea,  externally  smooth,  shining,  and  nearly  black,  internally  whitish,  in- 
odorous when  dry,  and  of  a  mild,  oleaginous  taste.  By  some  authors  they  are  said  to 
be  emetic  and  purgative,  by  others  antispasmodic.  They  may  be  given  in  the  same  dose 
as  the  root,  but  are  not  used  in  regular  practice. 

PALM  OIL.  This  highly  valuable  fixed  oil  is  the  product  of  Elais  Guiniensis,  a  palm 
growing  on  the  western  coast  of  Africa,  and  cultivated  in  the  West  Indies  and  South 
America.  It  is  among  the  handsomest  trees  of  its  graceful  family  which  flourish  in  the 
tropical  regions  of  Africa.  The  oil  is  obtained  by  expression  from  the  fruit.  It  is 
brought  to  this  country  chiefly  from  Liberia  and  other  places  on  the  African  coast, 
though  prepared  also  in  the  West  Indies,  Cayenne,  and  Brazil.  It  is  not  improbable 
that  various  species  of  PalmaceaB  contribute  to  the  supply  of  this  article  of  commerce. 

Palm  oil  has  the  consistence  of  butter,  a  rich,  orange-yellow  color,  a  sweetish  taste, 
and  an  agreeable  odor,  compared  by  some  to  that  of  violets,  by  others  to  that  of  the 
Florentine  orris.  By  age  and  exposure  it  becomes  rancid  and  of  a  whitish  color.  It 
melts  with  the  heat  of  the  hand,  and  when  perfectly  fluid  passes  readily  through  blot- 
ting-paper. Highly  rectified  alcohol  dissolves  it  at  common  temperatures,  and  in  ether 
it  is  soluble  in  all  proportions.  Its  constituents  are  tripalmitin  and  triolein,  C3H5(Cjg 
113,02)3  and  03115(053113302)3.  The  palmitin  is  converted  into  jmlmltic  acid  by  saponi- 
fication, with  liberation  of  glycerin.  It  appears  also  that  a  considerable  proportion  of 
this  acid,  together  with  some  glycerin,  exists  uncombined  in  the  oil,  as  ascertained  by 
MM.  Pelouze  and  Boudet ;  so  that  the  changes  which  are  efi*ected  in  oils,  through  the 
agency  of  alkalies,  in  the  process  of  saponification,  take  place,  to  a  certain  extent,  spon- 
taneously in  palm  oil.  (Journ.  de  Phann.,  xxiv.  389.)  Hence  it  is  more  easily  saponi- 
fied than  any  other  fixed  oil.  Preparatory  to  saponification,  it  may  be  bleached  rapidly, 
according  to  J.  J.  Pohl,  by  heating  it  quickly  to  240°  0.  (464°  F.)  and  keeping  it  for  ten 
minutes  at  that  temperature.  It  loses  for  a  time  its  peculiar  odor  by  the  process,  ac- 
quiring an  empyreumatic  smell ;  but  this  after  a  while  ceases  to  be  perceived,  and  the 
characteristic  odor  returns.  (See  A.  J.  P.,  xxvii.  346.)  Englehart  bleaches  it  in  the  fol- 
lowing manner.  One  thousand  pounds  of  the  oil  are  heated  in  a  boiler  to  622°  C.  (144° 
F.)  and  kept  at  that  temperature  until  the  next  day,  when  it  is  decanted  into  a  clean  vessel, 
and  cooled  to  a  point  between  36-6°  C.  (98°  F. )  and  40°  0.  (104°  F.).  In  another  vessel  15 
lbs.  of  bichromate  of  potassium  are  dissolved  in  45  lbs.  of  boiling  water;  and,  when  the 
solution  is  partially  cooled,  60  lbs.  of  hydrochloric  acid  are  added.  This  solution  is  then 
mixed  with  the  oil,  and  briskly  agitated.  In  five  minutes  the  color  changes  to  green, 
through  the  redaction  of  the  chromic  acid;  and,  with  a  continuation  of  the  agitation, 
the  oxide  of  chromium  separates,  and  nothing  more  is  necessary  than  washing  with  water 
to  get  the  oil  colorless.  {A.  J.  P.,  1868,  p.  333.)  Palm  oil  is  said  to  be  frequently  im- 
itated by  a  mixture  of  lard  and  suet,  colored  with  turmeric  and  scented  with  Floren- 
tine orris.  It  is  much  employed  in  the  manufacture  of  a  toilet  soap,  which  retains  its 
pleasant  odor.  Palm  oil  is  emollient,  and  has  sometimes  been  employed  in  friction  or 
embrocation,  though  not  superior  for  this  purpose  to  many  other  oleaginous  substances. 

PANAX  QUINQUEFOLIUM.  Willd.  (Panax,  U.S.  1870;  Glnsenff,¥T.,G.,Sp.; 
Ginsen,  It.)  The  ginseng  has  a  perennial  root,  which  sends  up  annually  a  smooth 
round  stem,  about  a  foot  high,  and  divided  at  the  summit  into  three  leaf-stalks,  each 
of  which  supports  a  compound  leaf,  consisting  of  five  or  more  rarely  of  three  or  seven 
petiolate,  oblong-obovate,  acuminate,  serrate  leaflets.  The  flowers  are  small,  greenish, 
and  disposed  in  a  simple  umbel,  supported  by  a  peduncle  which  rises  from  the  top  of 
the  stem  in  the  centre  of  the  petioles.  The  fruit  is  a  kidney-shaped,  scarlet  berry, 
crowned  with  the  styles  and  calyx,  with  two  and  sometimes  three  seeds.  The  plant  is 
indigenous,  growing  in  the  hilly  regions  of  the  Northern,  Middle,  and  Western  States, 
and  preferring  the  shelter  of  thick,  shadj'  woods.  The  root  is  the  part  employed. 
This  is  collected  in  considerable  quantities  in  Ohio  and  Western  Virginia,  Minnesota, 
etc.,  for  the  purpose  of  exportation  to  China,  where  it  is  highly  valued.  Some  sup- 
pose the  ginseng  plant  of  Chinese  Tartary  to  be  the  same  as  ours;  others  believe  it 
to  be  the  Pajiax  Schinscng  of  Nees  von  Esenbeck  ;  while  by  others,  again,  though 
acknowledged  to  be  a  Panax,  it  is  thought  to  be  a  different  species  from  either  of  those 
mentioned.  While  supplied  with  this  drug  exclusively  from  their  own  country,  which 
furnished  the  root  only  in  small  quantities,  the  Chinese  entertained  the  most  extrav- 
agant notions  of  its  virtues,  considering  it  as  a  remedy  for  all  diseases,  and  as  possess- 
ing almost  miraculous  powers  in  preserving  health,  invigorating  the  system,  and  pro- 
longing life.  It  is  said  to  have  been  worth  its  weight  in  gold  at  Pekin ;  and  the  first 
shipment  from  North  America  to  Canton  yielded  enormous  profits.  For  a  very  interest- 
ing account  of  the  Chinese  methods  of  using  it,  see  P.  J.  Tr.,  vi.  86.  The  Chinese  gin- 
seng is  said  to  maintain  its  price,  although  the  American  article  is  but  little  esteemed. 

The  root  is  fleshy,  somewhat  spindle-shaped,  from  one  to  three  inches  long,  about  as 
thick  as  the  little  finger,  and  terminated  by  several  slender  fibres.    Frequently  there  are 
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two  portions,  sometimes  three  or  more,  connected  at  their  upper  extrcmitj',  and  bearing 
a  supposed,  though  ver\'  remote,  resemblance  to  the  human  figure,  from  which  circum- 
stance it  is  said  that  the  Chinese  name  ginseng  originated.  When  dried,  the  root  is 
yellowish  white  and  wrinkled  externally,  and  within  consists  usually  of  a  hard  central 
portion,  surrounded  by  a  soft  whitish  bark.  It  has  a  feeble  odor,  and  a  sweet,  slightly 
aromatic  taste,  somewhat  analogous  to  that  of  liquorice  root.  It  has  not  been  accurately 
analyzed,  but  is  said  to  be  rich  in  gum  and  starch,  and  contains  albumen.  Mr.  S.  S. 
Garrigues,  of  Philadelphia,  obtained  from  it  a  peculiar  substance,  which  he  proposes  to 
call  panaqullon,  and  gives  the  formula,  Cj^H^jOg.  To  prepare  it  he  heats  a  cold  infusion 
so  as  to  separate  the  albumen,  filters,  concentrates  to  a  syrupy  consistence,  precipitates  by 
a  concentrated  solution  of  sulphate  of  sodium,  washes  the  precipitate  thoroughly  with  the 
saline  solution,  and  then  treats  it  with  alcohol,  which  dissolves  the  principle  in  question, 
and  yields  it  on  evaporation.  To  purify  it,  he  dissolves  it  in  water,  treats  the  solution  with 
animal  charcoal,  again  evaporates,  and  dissolves  the  residue  in  absolute  alcohol,  which  is 
finally  distilled  off.  Panaquilon  is  an  amorphous  yellow  powder,  soluble  in  water  and 
alcohol,  but  not  in  ether,  of  a  sweet  bitterish  taste,  and  has  the  characteristic  property 
that,  when  treated  with  strong  acids,  it  is  converted  into  a  white  substance,  insoluble  in 
water,  with  the  escape  of  carbonic  acid  and  water.  Mr.  Garrigues  proposes  for  this  white 
substance  the  name  of  panacon,  C^^H^gO^.  {A.  J.  P.,  xxvi.  511.)  The  root  is  sometimes 
submitted,  before  being  dried,  to  a  process  of  clarification,  which  renders  it  translucent 
and  horny,  and  enhances  its  value  as  an  article  of  export.  The  extraordinary  medical 
virtues  formerly  ascribed  to  ginseng  had  no  other  existence  than  in  the  imagination  of 
the  Chinese.  It  is  little  more  than  a  demulcent,  and  in  this  country  is  not  employed 
as  a  medicine.  Some  persons,  however,  are  in  the  habit  of  chewing  it,  having  acquired 
a  relish  for  its  taste ;  and  it  is  chiefly  to  supply  the  wants  of  these  that  it  is  kept  in  the 
shops. 

PANCREATIC  EMULSIOX.  As  it  is  generally  admitted  that  among  the  offices  of 
the  pancreatic  juice  is  that  of  emulsionizing  fatty  matters  that  may  pass  through  the 
stomach  undigested,  so  as  to  facilitate  their  absorption,  it  would  appear  highly  probable 
that  this  secretion  might  prove  useful  in  cases  in  which  fats  are  digested  with  difficulty 
if  at  all.  Dr.  Horace  Dobell,  physician  to  the  "  Royal  Infirmary  for  Diseases  of  the 
Chest,"  having  noticed  that  consumptive  patients  are  very  apt  to  have  a  dislike  for  fat, 
and  thinking  that  this  dislike  might  result  from  an  inability  to  digest  this  kind  of  food, 
reasonably  inferred  that  the  pancreatic  secretion  might  prove  useful  in  these  cases  by 
supplying  the  wanted  power.  He  was,  therefore,  induced  to  treat  a  series  of  consump- 
tive cases  of  this  kind  with  the  pancreatic  juice  of  the  pig,  which  he  gave  in  the  form 
of  emulsion  with  the  fat  of  beef  stirred  in  milk.  His  expectations  were  confirmed  by 
the  results.  The  great  majority  of  cases  were  inaproved  by  the  remedy,  which  he  now 
confidently  recommends.  The  prejiarations  which  he  prefers  are  pancreatic  emulsions 
of  cod-liver  and  lard  oils.  In  this  connection,  the  pancreatic  juice  remains  sound  for  a 
long  time;  though,  unmixed  with  fat,  the  juice  speedily  undergoes  decomposition. 
The  emulsion  with  cod-liver  oil,  as  prepared  by  Messrs.  Savory  and  Moore,  of  London, 
has  the  appearance  of  a  white  paste,  and  the  consistence  of  thick  clotted  cream.  The 
dose  is  from  one  to  three  teaspoonfuls,  once  or  twice  daily,  in  a  cup  of  milk,  to  which  a 
little  brandy  may  be  added.  (See  A.  J.  P.,  1866,  p.  143;  from  The  Chemist  and  Dmg- 
gist,  Jan.  15,  1866.)  The  name  of  pancreatine  has  been  conferred  on  the  pancreatic  juice 
itself,  which  was  brought  to  the  notice  of  medical  men,  by  Dr.  G.  Harley,  so  early  as 
1858,  "as  uniting  in  itself  the  properties  of  all  the  digestive  fluids."  Mr.  R.  V.  3Iat- 
tison  prepares  a  "  Saccharatcd  pancreatine'^  as  follows.  Macerate  the  cut-up  pancreas  in 
water  acidulated  with  hydrochloric  acid  for  48  hours ;  filter  till  clear.  Add  a  saturated 
solution  of  chloride  of  sodium,  and  allow  to  stand  until  pancreatine  rises  to  the  top  ; 
skim  this,  drain  on  a  muslin  filter,  wash  with  a  less  concentrated  solution  of  salt,  and 
press  until  nearly  dry ;  then  rub  up  with  sugar  of  milk,  dry  thoroughly,  without  heat, 
and  dilute  with  sugar  of  milk  until  10  grains  just  emulsify  two  drachms  of  cod-liver 
oil.  Saccharated  pancreatine  is  a  white  powder  soluble  in  between  five  and  six  parts  of 
water.  Mr.  Mattison  also  proposes  an  elixir  of  pancreatine  prepared  directly  from  the 
glands,  by  macerating  in  acidulated  water,6training,  adding  glycerin,  and  flavoring  with 
oil  of  orange.  {A.  J.  P.,  iii.,  iv.)  Defresne  claims  to  prepare  a  pancreatine  composed  of 
three  very  active  ferments,  myopsine,  capable  of  digesting  104  times  its  weight  of  dry 
albumen,  but  not  acting  upon  fat  or  starch ;  steapsine,  able  to  break  up  24  times  its 
weight  of  fat,  but  not  influencing  starch  or  albumen  ;  and  amylopsine,  which  will  con- 
vert into  sugar  25  times  its  weight  of  starch.  (P.  J.  Tr.,  ix.  223.)  Pancreatine  has  been 
used  to  a  considerable  extent  as  a  substitute  for  pepsin,  and  in  the  same  dose.  It  does 
not,  however,  rapidly  advance  in  professional  favor. 

PAO-PEREIRA  BARK.  Under  this  name  a  bark  is  employed  in  Brazil  as  a  febri- 
fuge. It  is  supposed  to  be  the  product  of  Geissospermum  Iceve,  or  of  G.  Vellosii.  O. 
Hesse  has  found  an  alkaloid,  geissospermine,  in  it  (see  P.  J.  Tr.,  viii.  648),  but  he  seems 
to  have  been  preceded  in  this  discovery  by  Santos.  {A.  J.  P.,  1878,  p.  184.) 

PAPAYA.    The  Carica  papaya  (Nat.  Ord.  Passifloreae)  is  an  herbaceous  tree,  everyr 
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where  cultivated  in  tropical  countries  for  the  sake  of  its  fruit,  which  ranks  next  to  the 
banana  in  importance.  The  tree  is  both  dioecious  and  hermaphrodite,  reaches  a  height 
of  about  20  feet,  with  a  cylindrical  stem  12  to  20  inches  in  diameter,  a  smooth  gray  bark, 
and  a  shield-like  crown  of  leaves.  The  fruit  in  the  best  varieties  attains  a  size  larger  than 
that  of  a  man's  head.  According  to  M.  Peckolt  (P.  J.  Tr.,  Nov.  1879),  the  milky  juice 
is  contained  in  all  parts  of  the  tree,  but  in  such  small  quantity,  save  in  the  unripe  fruit, 
that  it  is  always  procured  from  the  latter.  One  fruit  will  yield  about  33  Gm.,  which  is 
obtained  by  scratching  through  the  sUin  in  various  places;  the  process  does  not  interfere 
with  the  ripening  of  the  fruit,  but  it  is  said  that  the  seeds  will  not  germinate.  The  milk 
has  an  acid  reaction,  an  astringent  bitterish  taste,  a  sp.  gr.  of  1023.  Upon  standing  for 
a  few  minutes  it  separates  into  two  parts,  a  watery  liquid,  and  a  white,  as  it  were  co- 
agulated, pulpy  mass.  In  the  watery  portion  is  an  albuminous  substance,  to  which  the 
name  of  papain  has  been  given.  It  is  precipitated  by  alcohol,  and,  according  to  M. 
"Wurtz,  has  not  a  definite  constitution  [Comptes-Rendus,  Aug.  1879),  but  contains  as 
much  as  10-6  percent,  of  nitrogen.  In  Dr.  T.  Peckolt's  analysis,  100  parts  of  juice  yielded 
6-303  parts  of  papain,  45  parts  of  caoutchouc-like  substance,  besides  two  resins,  fatty 
materials,  malic  acid,  extractive  matter,  etc.  Various  carnivorous  plants,  such  as  our 
ordinary'  Sarracenia,  have  the  power  of  dissolving  animal  flesh,  by  virtue,  apparently, 
of  their  secreting  a  pepsin-like  ferment.  Papain  is  undoubtedly  of  this  nature.  M. 
"Wurtz  found  that,  purified  by  repeated  precipitation  from  its  watery  solution,  0-1  Gm.  of 
papain  in  alkaline  st^ution  at  a  temperature  of  40°  C.  dissolved  in  twenty-four  hours 
17'6  Gm.  of  moist  fibrin.  By  further  study  M.  Wurtz  proved  that  the  fibrin  was  formed 
into  a  peptone.  It  is  noteworthy  that  the  fibrin  is  dissolved,  whether  the  solvent  solution 
be  of  an  alkaline  or  an  acid  reaction. 

Papaya  juice  has  a  tendency  to  spoil  by  undergoing  a  butyric  fermentation,  but  M. 
Wurtz  found  that  the  addition  of  glycerin  to  it  preserved  it  without  interfering  with  its 
digestive  power.  Imported  in  this  form,  it  was  a  thick  milky  liquid,  which  first  coagu- 
lated milk  and  then  dissolved  the  casein,  and  attacked  rapidly  meat,  false  membranes, 
ascarides,  etc.  M.  Peckolt  affirms  that  juice  to  which  glycerin  has  been  added  yields 
a  pure  and  more  abundant  precipitate  of  the  ferment.  It  is  stated  that  from  time  im- 
memorial the  fresh  leaves  of  the  plant  have  been  used  by  the  Indians  to  wrap  meat  in 
to  make  it  tender,  and  as  a  dressing  to  foul  wounds.  M.  Peckolt  says  that,  taken  inter- 
nally, the  juice  is  reputed  to  cause  intestinal  inflammation,  so  that  it  is  yet  doubtful 
Avhether  the  ferment  is  capable  of  being  used  in  practical  medicine  as  a  substitute  for 
pepsin,  since  it  is  possible  that  its  digestive  powers  may  bo  exerted  upon  the  mucous 
membrane  as  well  as  upon  the  contents  of  the  gastro-intestinal  tract. 

PARIETARIA  OFFICINALIS.  Wall  Pdlitory.  A  perennial  European  herb, 
growing  on  old  walls  and  heaps  of  rubbish.  It  is  inodorous,  has  an  herbaceous,  some- 
what rough  and  saline  taste,  and  contains  nitre  derived  from  the  walls  where  it  flourishes. 
It  is  diuretic  and  refrigerant,  and  is  said  also,  but  without  good  reason,  to  be  demulcent 
and  emollient.  The  ancients  employed  it  in  various  complaints,  and  it  is  still  consider- 
ably used  on  the  Continent  of  Europe,  especially  in  domestic  practice.  It  is  given  in 
complaints  of  the  urinary  passages,  drops}',  and  febrile  aSections,  usually  in  the  form 
of  decoction.  The  expressed  juice  is  also  used,  and  the  fresh  plant  is  applied  in  the 
shape  of  a  cataplasm  to  painful  tumors. 

PARTHENIUM  INTEGRIFOLIUM.  Prairie  Dock.  This  is  an  herbaceous  peren- 
nial, growing  abundantly  in  the  prairies  of  our  Southwestern  States.  Two  ounces  of 
the  intensely  bitter  flowering  tops,  given  in  the  form  of  infusion,  are  thought  by  Dr.  M. 
Houlton  to  be  equivalent  to  twenty  grains  of  sulphate  of  quinine  as  an  antiperiodic. 

PATENT  YELLOW.  Mineral  Yellow.  A  pigment,  consisting  of  chloride  com- 
bined with  monoxide  of  lead.  It  is  prepared  by  mixing  common  salt  and  litharge  with 
a  suflicient  quantity  of  water,  allowing  the  mixture  to  stand  for  some  time,  then  wash- 
ing out  the  liberated  soda,  and  exposing  the  white  residue  to  heat. 

PEACH  LEAVES.  Leaves  of  Amygdalus  Pei^sica.  Hl^iWA.  Sp.  Plant.  \\.^S2.  Per sica 
vulgaris.  Miller,  Lamarck.)  The  peach-tree  is  supposed  to  have  been  originally  brought 
from  Persia,  but  flourishes  everywhere  in  the  warm  temperate  zone.  Peaches  are  among 
the  most  grateful  and  wholesome  of  our  summer  fruits.  They  abound  in  saccharine 
matter,  which  renders  their  juices  susceptible  of  the  vinous  fermentation,  and  a  dis- 
tilled liquor  prepared  from  them  has  been  much  used,  in  some  parts  of  the  country, 
under  the  name  of  peach  brandy.  The  kernels  of  the  fruit  resemble,  physically  and 
chemically,  bitter  almonds,  for  which  the!y  are  frequently,  and  without  inconvenience, 
substituted  in  our  .shops.  The  flowers,  leaves,  and  bark  also  have  the  peculiar  odor  and 
taste  of  bitter  almonds,  and  yield  hydrocyanic  acid.  The  leaves  afford  a  volatile  oil  by 
distillation.  The  distilled  water  prepared  from  them  was  found  in  one  instance  to  con- 
tain 1-407  parts  of  hydrocyanic  acid  in  1000,  and  in  another  only  0437  parts  in  the  same 
quantity.  From  some  experiments  it  is  inferred  that  the  proportion  of  acid  is  greatest 
where  there  is  least  fruit.  {A.  J.-  P.,  xxiv.  172.) 

Medical  Properties.  Peach  leaves  are  said  to  be  laxative  ;  and  they  probably  exert,  to 
a  moderate  extent,  a  sedative  influence  over  the  nervous  system.    They  have  been  used 
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as  an  anthelmintic  with  great  reported  success.  More  recently  their  infusion  has  been 
recommended  in  irritability  of  the  bladder,  in  sick  stomach,  and  in  hooping-cough.  Half 
an  ounce  of  the  dried  leaves  may  be  infused  in  a  pint  of  boiling  water,  and  half  a  fluid- 
ounce  given  for  a  dose  three  times  a  day,  or  more  frequently.  Dr.  Dougos  gives,  in 
hooping-cough,  a  pint  of  the  strong  infusion,  in  small  doses,  in  the  course  of  the  day. 
{Joitrn.  de  Pharm.,  xxiii.  356.)  The  flowers  are  also  laxative;  and  a  syrup  prepared 
from  them  is  considerably  used,  in  infantile  cases,  upon  the  Continent  of  Europe.  Wood- 
ville  states  that  a  drachm  of  the  dried  flowers,  or  half  an  ounce  in  their  recent  state, 
given  in  infusion,  is  the  dose  as  a  vermifuge.  Cases  of  fatal  poisoning  from  their  use 
in  children  are  on  record.  The  kernels  have  more  of  the  peculiar  powers  of  hydrocy- 
anic acid,  and  therefore  require  to  be  used  with  some  caution.  Blanched,  and  rubbed 
up  with  cold  water,  Ihey  form  an  emulsion  well  adapted  to  coughs  depending  on  or  as- 
sociated with  nervous  irritation.  The  bruised  leaves,  flowers,  or  kernels  are  sometimes 
used  by  pharmacists  for  cleansing  vessels  from  disagreeable  odors.  The  dried  fruit,  stewed 
with  sugar,  is  an  excellent  laxative  article  of  diet,  suitable  to  cases  of  convalescence 
attended  with  torpid  bowels. 

PEARL  WHITE.  Pea7-l  Powder.  This  is  subnitrate  of  bismuth,  prepared  for  cos- 
metic use. 

PELARGONIUM  ODORATISSIMITM.  Pose  Geranium.  This  well-known  plant, 
so  much  a  favorite  for  its  odor  in  our  dwellings  and  conservatories,  is  a  native  of  the 
Cape  of  Good  Hope,  but  is  said  to  be  cultivated  extensively  in  the  south  of  France  and 
in  Turkey  for  the  sake  of  its  volatile  oil,  which  is  much  employed  for  the  adulteration 
of  the  oil  of  roses.  According  to  Guibourt,  three  species  of  Pelargonium  yield  a  vola- 
tile oil  by  distillation,  closely  analogous  in  smell  to  that  of  the  rose;  the  species  above 
named,  and  P.  capitatuni  and  P.  roseum.  {Hist.  Kat.  des  Drogues,  4e  ed.,  iii.  52.)  The 
oil  is  obtained  from  the  leaves.  M.  Recluz  obtained  from  35  ounces  of  P.  odoratis- 
simum  two  drachms  of  a  volatile,  crystallizable  oil.  (Meret  and  De  Lens,  Diet,  de  Mat. 
Med.,  iii.  368.)  According  to  Septimus  Piesse,  1  cwt.  yields  about  two  ounces.  (See 
A.  J.  P.,  xxvi.  368.)  The  oil  which  occurs  in  commerce,  purporting  to  be  the  oil  of  P. 
odoraiissimum,  is  perfectly  fluid  at  ordinary  temperatures,  of  a  pale  brownish  yellow  color, 
and  the  characteristic  smell  of  the  plant,  recalling  merely  that  of  the  rose.  Pelargonic 
acid,  C^HjgOj,  was  first  obtained  from  the  oil  of  P.  roseum,  which  is  probably  the  same  as 
that  under  consideration,  by  Pless  {Ann.  Ch.  und  Phar.,  5,  54).  This  oil  is  now  much 
used  in  perfumery,  and,  dissolved  in  alcohol  in  the  proportion  of  three  ounces  to  the 
gallon,  forms  the  preparation  called  "  extract  of  rose-leaf  geranium."  Mr.  Piesse  states 
that,  as  this  oil  is  used  to  adulterate  that  of  roses,  so  is  it  in  its  turn  adulterated  with 
the  cheaper  oil  of  Andropagon  nardus,  cultivated  in  the  Moluccas.  {A.J.  P.,  xxvi.  368.) 
Jaillard  states  that  the  true  oil  of  rose  geranium  from  P.  roseum  is  freely  soluble  in  70 
per  cent,  alcohol.  The  oils  likely  to  be  used  to  adulterate  it  are  insoluble'in  this  liquid. 
If,  therefore,  six  drops  of  the  suspected  oil  is  mixed  with  five  C.c.  of  70  per  cent,  al- 
cohol, there  should  be  no  separation.  {A.  J.  P.,  1878,  p.  260  ;  from  Journ.  de  Pharm.  et  de 
Chirn  ) 

PERCHLORATE  OF  POTASSIUM.  Hyperchloraie  of  Potassium.  (KCIO^.)  This 
salt  is  prepared  by  fusing  chlorate  of  potassium  until  it  begins  to  assume  a  pasty  con- 
dition. The  cooled  mass  consists  of  perchlorate  and  chloride  of  potassium.  The  absence 
of  undecomposed  chlorate  may  be  known  by  a  sample  failing  to  communicate  a  yellow 
color  to  hydrochloric  acid.  The  mass  must  be  dissolved  in  the  smallest  possible  quantity 
of  boiling  water,  when  perchlorate  crystallizes  out.  It  is  sparingly  soluble  in  water, 
and  insoluble  in  alcohol.  It  has  been  examined  remedially  by  M.  Rabuteau.  The  fol- 
lowing are  his  conclusions.  1.  Introduced  into  the  system  in  the  quantity  of  five 
grammes  (77  grains),  it  is  eliminated  in  86  or  48  hours,  without  having  undergone  any 
change  of  composition.  Its  effects  are  wholly  different  from  those  of  the  chlorate  of  potas- 
sium. 2.  It  appears  to  be  useful  in  intermittents,  and,  if  it  prove  in  fact  to  have  anti- 
periodic  powers,  it  will  be  preferable  to  quinine  in  pernicious  fever,  from  the  rapidity  of 
its  action.  3.  Arsenic  diminishes  the  urea  discharged  much  more  than  has  been  sup- 
posed ;  neither  sulphate  of  quinine  nor  perchlorate  of  potassium  has  this  effect  unless 
long  administered.  4.  From  the  properties  it  possesses,  M.  Rabuteau  thinks  it  appli- 
cable to  all  diseases  in  which  quinine  and  nitre  are  used  for  their  sedative  or  diuretic 
properties.  {Ann.  de  Therap.,  1869,  p.  141.) 

PEROXIDE  OF  HYDROGEN.  Oxygenized  Water.  (H^Oj.)  This  substance,  though 
long  known  to  chemists,  has  but  recently  been  brought  into  notice  as  a  remedy.  It  con- 
sists of  water  in  which,  by  the  presenting  to  it  of  oxygen  in  a  nascent  state,  an  additional 
atom  of  this  element  has  combined  with  the  hydrogen,  forming  the  dioxide,  (HO), 
or  H^Oj.  It  was  discovered  by  Thenard  in  1818.  To  prepare  it,  peroxide  of  barium, 
BaOj,  is  rubbed  with  distilled  water  so  as  to  form  a  liquid  paste,  which  is  added  gradu- 
ally, with  constant  stirring,  to  distilled  water  acidulated  with  one-third  of  its  weight  of 
hydrochloric  acid,  contained  in  a  vessel  immersed  in  a  freezing  mixture,  when  the  fol- 
lowing reaction  takes  place:  BaO,  +  2HC1  =  BaClj  +  HjO^.  "When  the  hydrochloric 
acid  is  saturated,  a  fresh  quantity  of  the  acid  in  a  concentrated  state  is  added,  and  thea 
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more  of  the  peroxide  of  barium  ;  and  the  operation  is  repeated  till  the  solution  will  hold 
no  more  chloride  of  barium.  It  is  then  immersed  in  a  mixture  of  ice  and  salt,  and  the 
greater  part  of  the  chloride  of  barium  is  deposited.  The  portion  remaining  in  solution 
may  be  got  rid  of  by  the  cautious  addition  of  sulphate  of  silver,  which  precipitates  sul- 
phate of  barium  and  chloride  of  silver.  The  liquid,  being  now  filtered,  is  concentrated 
by  exposing  it  in  vacuo  in  a  shallow  vessel  placed  over  another  containing  sulphuric 
acid.  The  water  rises  in  vapor  which  is  absorbed  by  the  acid,  and  at  last  the  peroxide 
of  hydrogen  is  left  nearly  pure.  {Regnault.)  Thus  procured,  it  is  a  colorless  liquid  of 
a  fluid  consistence,  of  the  sp.  gr.  1-452,  remaining  liquid  at  zero,  beginning  to  give  out 
oxygen  when  heated  above  15-5°  C.  (60°  F.),  and  at  a  higher  heat  rapidly  and  sometimes 
explosively  resolved  into  water  and  oxygen.  But  when  diluted  with  watsr,  with  which 
it  unites  in  all  proportions,  it  is  not  decomposed  under  37-7°  C.  (100°  F.).  The  great 
facility  with  which  it  parts  with  oxygen  renders  it  a  powerful  oxidizer ;  and  the  simple 
contact  with  various  substances,  as  platinum,  gold,  and  silver,  causes  it  to  be  resolved 
into  oxygen  and  water.  On  the  contrary,  certain  other  substances,  even  though  ordi- 
narily evincing  a  strong  affinity  for  oxygen,  as  phosphorus,  for  example,  arf  unaffected 
by  it,  and  there  are  a  large  number  of  bodies,  as  ammonia,  hydrocyanic  acid,  tobacco, 
aconite,  and  most  other  narcotic  substances,  which  have  the  property  not  only  Qf  being 
unaffected  by  it,  but  of  restraining  its  oxidizing  influence  on  other  bodies.  Its  relations 
to  ozone  are  peculiar  ;  and  at  one  time  it  was  conjectured  that  ozone  was  nothing  else 
than  peroxide  of  hydrogen.  At  present  the  oxygen  in  it  is  considered  by  some  as  in 
the  positive  state  and  called  antozone,  while  ozone  itself  is  oxygen  in  the  negative  state, 
and  the  two  mixing  produce  oxygen  in  its  ordinary  state,  or  neutral  oxygen.  When 
this  neutral  condition  of  o.vygen  is  disturbed,  giving  rise  to  the  phenomena  of  ozone, 
antozone  is  also  liberated.  Hence,  according  to  Schonbein,  whenever,  upon  the  contact 
of  phosphorus  with  water,  ozone  appears,  the  water  is  found  to  contain  peroxide  of  hy- 
drogen. These  facts  may  at  some  future  time  prove  to  have  an  important  bearing  on 
peroxide  of  oxygen  as  a  physiological  or  remedial  agent ;  but  at  present  they  may  be 
left  out  of  view  in  treating  of  it  medicinally.  It  has  been  detected  by  M.  Struve,  of  St. 
Petersburg,  in  minute  proportion,  in  the  air  of  the  atmosphere  in  Southern  Russia. 
[Chem.  News,  July  2,  1869,  p.  23.)  Schonbein  has  made  the  same  discovery  in  the 
vicinity  of  Basel,  in  Switzerland.  In  both  instances  it  was  found  in  the  rain-water. 
[Neues  Repertorium,  1869,  xviii.  364.) 

The  profession  is  indebted  to  Dr.  B.  "W.  Hichardson,  of  London,  for  most  of  what  is 
known  of  the  physiological  operation  and  therapeutical  effbcts  of  peroxide  of  hydrogen. 
In  relation  to  its  influence  on  organic  bodies,  Dr.  Richardson  found  that  to  venous  blood, 
deprived  of  its  fibrin,  it  imparts  oxygen,  with  an  increase  of  heat,  and  a  change  of  the 
color  to  red.  Fibrin  and  cellular  tissues  cause  it  to  evolve  oxygen.  Sugar  and  starch 
are  decomposed  by  it,  giving  out  carbonic  acid.  Albumen,  gelatin,  urea,  and  cutaneous 
tissue  have  no  effect  on  it.  Injected  into  the  left  cavities  of  the- heart  of  an  animal,  it 
restores  the  irritability  of  that  organ,  but  has  an  opposite  eftect  in  the  right  cavities. 
Thrown  into  the  arteries,  immediately  after  death,  it  restores  for  a  time  the  contractile 
power  of  the  muscles,  and  suspends  cadaveric  rigidity,  while  it  counteracts  the  influence 
of  various  medicinal  substances  that  cause  muscular  spasm.  Dr.  Richardson  inferred 
from  his  experiments  that  the  peroxide  might  be  found  u-seful  as  an  antidote  to  the  nar- 
cotic poisons,  as  a  local  application  to  gangrenous  ulcers,  and  as  an  internal  remedy  in 
low  forms  of  fever.  Subsequently,  from  numerous  therapeutical  trials  of  the  remedy, 
he  came  to  the  conclusion  that  it  is  of  great  value  in  chronic  and  subacute  rheumatism  ; 
acts  in  the  removal  of  scrofulous  tumors  like  iodine  ;  relieves  the  paroxysms  of  hoop- 
ing-cough, and  cuts  short  the  disease  more  effectually  than  any  other  medicine;  affords 
great  relief  in  chronic  bronchitis  with  dyspnoea  ;  and,  in  phthisis,  operates  favorably  in 
the  early  stage  by  improving  digestion  and  giving  increased  activity  to  chalybeate 
remedies,  while  in  the  advanced  stages  it  afforded  great  relief  to  the  dyspnoea  and  op- 
pression, acting,  indeed,  in  this  respect  like  opium,  without  its  narcotic  effects.  In  gen- 
eral, it  seemed  to  him  to  improve  digestion,  and  therefore  to  be  useful  in  cases  compli- 
cated with  dyspepsia.  Sometimes,  when  freely  employed,  it  produced  profuse  salivation, 
suggesting  the  idea  that  it  might  in  other  respects  resemble  mercury,  and  possibly  be 
found  capable  of  replacing  this  remedy  to  a  certain  extent  in  the  treatment  of  disease. 
Dr.  Richardson  recommends  that  a  solution  of  the  peroxide  should  be  used  charged  with 
ten  volumes  of  oxygen,  the  dose  of  which  may  be  from  one  to  four  fluidrachms,  freely 
diluted  with  water.  There  are  so  many  substances  which  decompose  the  peroxide,  that, 
as  a  general  rule,  it  is  best  given  without  addition  ;  at  least  nothing  should  be  allowed 
to  remain  long  in  contact  with  it.  There  can  be  no  difficulty  in  obtaining  the  desired 
strength  of  ten  volumes  of  oxygen  to  one  of  the  solution,  by  estimating  the  quantity 
of  oxygen  contained  in  the  peroxide  of  barium  employed  in  the  process.  (See  Lancet, 
Oct.  20,  1860,  and  April  12,  1862.) 

Ozonic  ether  is  a  name  proposed  for  a  solution  of  peroxide  of  hydrogen  in  ether,  which 
was  first  noticed  by  Dr.  Richardson.  Ether  will  take  a  portion  of  the  peroxide  from  its 
waterv  solution,  forming  a  compound  of  considerable  stability,  as  it  has  borne  a  voyage 
to  Australia  without  change.    Dr.  Richardson  recommends  it  for  diffusion  in  the  state 
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of  spray  in  the  sick  chamber,  as  it  has  great  purifying  power.  Care,  however,  must  be 
taken  to  guard  against  the  consequences  of  its  extreme  inflammability.  (See  A.  J.  P., 
1869,  p.  156.)  But  ozonic  ether  owes  the  reputation  which  it  has  so  suddenly  acquired 
to  its  supposed  efficacy  in  the  treatment  of  diabetes.  In  a  letter  by  Dr.  John  Day,  dated 
Australia,  August,  1867,  and  published  in  the  Lancet  (Jan.  11,  1868),  an  account  is 
given  of  an  apparently  quite  desperate  case  of  that  disease,  in  which  he  was  induced  to 
give  the  ethereal  solution  of  the  peroxide  of  hydrogen,  by  the  hope  of  oxidizing  the 
sugar  in  the  circulation,  and  thus  causing  its  elimination  through  the  lungs  instead  of 
the  kidneys.  He  gave  half  a  drachm  of  the  solution,  mixed  with  an  ounce  of  distilled 
water,  three  times  a  day.  The  eflect  was  most  striking.  The  quantity  of  urine  dis- 
charged rapidly  decreased  to  the  normal  standard,  its  sp.  gr.  diminished  at  the  same 
time,  the  thirst  disappeared,  and  the  patient,  who  was  a  woman,  appeared  to  have  been 
snatched  from  the  brink  of  the  grave.  In  less  than  a  month,  she  had  so  far  improved 
that  she  considered  herself  quite  well,  though  there  was  probably  still  sugar  in  the 
urine.  The  case  of  a  man  was  afterwards  described,  in  a  letter  from  Mr.  S.  J.  Bayfield 
of  London,  to  the  Med.  Times  and  Gaz.  (1868,  p.  404),  in  which  a  cure  was  eft'ected 
under  the  use  of  the  medicine  as  employed  in  the  case  of  Dr.  Day.  Experience  thus 
far  would  seem  to  be  greatly  in  favor  of  the  remedy  ;  but  among  the  first  therapeutic 
experiments  of  Dr.  Richardson  with  peroxide  of  hydrogen  had  been  its  use  in  diabetes, 
in  which,  though  it  appeared  to  have  considerable  effect  in  diminishing  the  discharge 
of  urine  and  the  secretion  of  sugar,  it  had  shown  no  power  of  arresting  the  course  of 
the  disease,  which,  so  far  as  traced  to  its  results,  had  proved  uniformly  fatal.  {Med. 
Times  and  Gaz.,  1868,  p.  662.)  Dr.  Pavy,  also,  who  tried  it  in  a  few  cases,  failed  to  get 
any  advantage  from  its  use.  {On  Diabetes,  2d  ed.,  p.  268.)  Dr.  John  Day  believes  that 
the  efficacy  of  iodide  of  potassium  in  chronic  syphilis  is  much  increased  by  the  exhi- 
bition of  peroxide  of  hydrogen  shortly  after  each  dose  of  the  iodide.  He  thinks  that  the 
iodide  is  in  this  way  liberated  in  the  blood.  {Med.  Times  and  Gaz.,  1871,  p.  569.) 

Locally  employed,  peroxide  of  hydrogen  sometimes  acts  very  beneficially,  especially 
in  feeble,  flabby,  or  ill-conditioned  ulcers,  in  chancre  and  diphtheritic  sores,  in  all  of 
which  it  operates,  not  as  a  corrosive  substance,  but  probably  by  imparting  oxygen  to 
the  diseased  tissues,  and  thus  destroying  them. 

PETROLEL^M.  Rock  Oil.  This  was  recognized  by  the  late  London  and  Edinburgh 
Colleges,  but  has  been  omitted  in  the  British  Pharmacopoeia,  and,  as  it  holds  no  place  in 
that  of  the  United  States,  takes  rank  among  the  extra-officinal  medicines.  Petroleum 
is  a  native  mixture  of  hydrocarbons  with  very  small  amounts  of  oxidation  or  altera- 
tion products  admixed.  The  hydrocarbons  may  be  gaseous,  liquid,  or  solid,  and  in  crude 
oil,  fresh  from  the  wells,  all  three  classes  are  present.  The  hydrocarbons  belong  to 
several  of  the  homologous  series  known  to  organic  chemistry.  The  researches  of  Pelouze 
and  Cahours,  of  "VVarren,  and  more  especially  of  Schorlemmer,  have  established  the  pres- 
ence of  the  paraffin  series,  CnHjU-j-,,  beginning  at  marsh-gas  and  continuing  through 
the  liquid  members,  which  constitute  the  bulk  of  the  oil,  to  the  solid  hydrocarbons 
known  commercially  as  "paraffin"  ;  of  the  olefine  series,  CnH.^n;  and  of  the  benzol  series, 
CnHjU  —  g.  After  the  oil  has  been  heated,  as  in  distillation,  pyrogenic  products  form, 
so  that  in  the  residues  of  petroleum  distillation  naphthalene,'  anthracene,  and  other 
higher  hydrocarbons  have  been  detected.  In  Caucasian  petroleum,  Beilstein  and  Kur- 
batow  {A.  J.  P.,  1880,  p.  612)  have  also  found  another  homologous  series  of  hydrocar- 
bons, hexahydrobenzol,  CgHj^,  and  its  homologues. 

Pennsylvania  petroleum  consists,  however,  chiefly  of  paraffins,  and  the  individual 
hydrocarbon  making  the  bulk  of  illuminating  oil  is  heptane,  C^Hjj.  The  oxidation  pro- 
ducts accompanying  petroleum  constitute  only  a  small  fraction  of  one  per  cent,  usuallv, 
and  have  not  been  studied  chemically.  Prolonged  atmospheric  exposure  mav,  however, 
cause  a  petroleum  to  thicken,  at  least  superficially.  In  this  way  the  semi-solid  deposits 
of  California  are  explained,  as  well  as  Rangoon  tar  and  Trinidad  pitch  or  bitumen. 
When  the  bitumen  is  in  the  solid  state  it  is  called  asphaltum.  This  is  black,  dry,  friable, 
and  soluble  in  water  or  alcohol.  Not  unfrequently  asphaltum  exists  in  nature  mixed 
with  more  or  less  of  the  liquid  substance ;  and  this  semi-solid  mixture  is  distinguished 
by  the  name  of  maltha  or  mineral  tar. 

Petroleum  has  been  known  from  the  earliest  historical  period.  Herodotus  refers  to 
wells  of  it  existing  in  Zante,  and  from  time  immemorial  it  has  been  known  in  Persia, 
whore  it  was  probably  connected  with  the  origin  and  ceremonies  of  fire-worship.  L'ntil 
the  discoveries  of  Pennsylvania  petroleum,  the  best-known  sources  of  it  were  the  bor- 
ders of  the  Caspian  Sea  in  Persia,  at  Amiano  in  Italy,  at  Gabian  in  France,  the  island 
of  Trinidad  in  the  West  Indies,  and  in  the  Burman  Empire  near  Rangoon,  w^here  vast 
quantities  have  been  annually  raised  for  many  centuries,  without  any  apparent  exhaus- 
tion of  the  wells  from  which  it  is  drawn.  Within  the  limits  of  the  United  States  it  has 
long  been  known  to  exist  in  a  few  localities.  On  the  borders  of  Seneca  Lake  in  the 
State  of  New  York,  small  quantities  of  it  were  collected,  and  to  some  extent  used  in 
medicine  under  the  name  of  Seneca  oil.  In  Western  Pennsylvania,  on  Duck  Creek  in 
Ohio,  near  Scottsville  in  Kentucky,  and  on  the  Kanawha  in  Virginia,  it  attracted  local 
attention  ;  and  a  certain  locality  in  Western  Canada  had  acquired  some  notoriety  by  its 
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burning  spring.  But  little  attention  was  paid  t(?  it  until  about  twenty-three  years  since  ; 
when,  the  preparation  of  oil  for  burning,  distilled  from  bituminous  shales,  having  proved 
very  profitable,  and  a  strong  resemblance  having  been  proved  to  exist  between  this  and 

fietroleum,  enterprise  was  directed  towards  some  of  the  known  sources  of  the  latter 
iquid,  and,  being  greatly  stimulated  by  success,  soon  led  to  further  and  astonishing 
discoveries.  Hitherto  the  most  productive  locality  of  petroleum  has  been  in  Western 
Pennsylvania;  but  it  has  been  found  to  exist  in  great  quantities  elsewhere,  and  in  fact 
occupies  large  portions  of  a  region  commencing  in  Western  Canada,  and  extending, 
through  New  York  and  Pennsylvania,  westward  into  Ohio  and  Kentucicy,  and  far 
southward  into  Western  Virginia.  From  later  accounts  it  appears  that  petroleum  exists 
also  abundantly  in  California,  although,  as  before  stated,  of  a  thicker  qualit^^ 

In  the  early  days  of  the  petroleum  discovery  the  oil  was  gathered  as  it  floated  on  the 
surface  of  the  water  in  springs  or  small  streams.  In  1859  the  first  oil  well,  the  Drake 
well,  was  sunk  near  Titusville,  Pa.,  and  the  oil-bearing  strata  were  reached  at  a  depth 
of  71  feet,  with  the  result  of  some  8  barrels  per  day.  In  1861  and  1862  the  first  large 
flowing  wells  were  struck  in  drilling  for  oil.  The  explanation  of  these  flowing  wells  is 
simply  that  in  new  territory  the  gaseous  hydrocarbons  have  accumulated  with  the  liquid 
oil  in  such  amount  that  they  exert  an  enormous  pressure,  causing  a  flow  of  oil  at  the  rate 
of  two,  three,  and  in  one  case  as  high  as  five  thousand  barrels  per  day.  At  the  present 
time,  a  fresh  district  has  been  opened  in  Warren  Co.,  Pa.,  and  four  large  flowing 
wells  are  together  pouring  forth  some  6000  to  7000  barrels  of  oil  daily.  Often,  how- 
ever, the  pent-up  gas  escapes  with  enormous  force  without  any  accompanying  oil. 
These  "gas  wells,"  as  they  are  termed,  are  well  known  throughout  the  oil  regions. 
Prof  Sadtler  has  analyzed  numerous  samples  of  this  natural  gas,  and  finds  it  to  consist 
chiefly  of  methane  and  its  homologues,  with  traces  of  the  oleflnes  and  of  carbon  monox- 
ide. In  one  case  free  hydrogen  was  present.  {Proe.  Amer.  Ph'dos.  Soc,  xvi.  585, 
1877.)  After  a  well  has  flowed  oil  for  a  time,  it  will  continue  to  yield,  on  pumping. 
Indeed,  many  smaller  wells  never  have  flowed,  and  have  to  be  pumped  from  the  start. 
In  some  districts  "torpedoing"  with  nitroglycerin  has  been  largely  resorted  to  after 
a  well  has  begun  to  decline  in  power,  in  order  to  increase  the  flow.  The  explosion 
effects  this  by  shattering  the  sandstone  and  pebble  conglomerate  which  holds  the  oil, 
so  that  new  channels  are  opened. 

Oil  wells  are  of  various  depths.  The  first  or  Drake  well,  as  stated,  was  only  71  feet 
deep,  while  in  Butler  County  the  fourth  sand-rock  was  reached  only  at  a  depth  of  from 
1500  to  1800  feet. 

There  are  two  theories  as  to  the  origin  of  petroleum.  According  to  one,  it  is  simply 
a  product  of  distillation  from  the  bituminous  shales  which  underlie  almost  the  whole  of 
this  oil-producing  country.  The  gas  and  the  liquid  oil  are  equally  products  of  this  dis- 
tillation. According  to  the  other  it  represents  the  decomposition  of  marine  plants  and 
possibly  animal  life  which  accumulated  in  these  sand-rock  formations.  These  decom- 
position products  may  have  also  been  in  part  subjected  to  distillation. 

Crude  petroleum  is  occasionally  of  a  clear  color  when  taken  from  the  earth,  but  is 
generally  of  a  greenish  color,  appearing  claret-red  by  transmitted  light.  The  green 
color  may,  however,  become  so  dark  as  to  be  almost  black.  In  gravity  it  varies  from 
0-865  to  6777,  or  from  32-5°  to  52°  Baume. 

The  enormous  production  of  crude  petroleum  in  the  last  twenty-five  years  has  had  the 
effect  of  developing  a  variety  of  new  industries  connected  with  the  working  or  shipping 
of  it.  The  whole  producing  area  of  Western  Pennsylvania  is  now  covered  with  a  net- 
work of  wrought-iron  pipes,  for  the  conveyance  of  the  oil ;  and  these  "  pipe  lines"  have 
even  extended  to  the  sea-board  in  two  cases,  so  that  crude  oil  is  pumped  from  the 
vicinity  of  the  wells  to  the  sea-board  cities  to  be  refined  there  or  to  be  exported  in  bulk. 
The  refining  of  crude  oil,  and  the  working  up  of  the  several  liquid  and  solid  products 
that  are  known  commercially,  are  also  immense  industries.  The  following  figures 
show  the  quantities  of  petroleum  and  petroleum  products  exported  during  the  year  1881. 
This  is,  of  course,  independent  of  the  amount  used  in  home  consumption.  Crude  oil 
exported,  40,430,108  gal. ;  value,  $3,089,297  ;  naphthas  exported,  20,655,116  gal.  ;  value, 
$1,981,197;  illuminating  oil  exported,  444,655,615  gal.;  value,  §42,122,683;  lubrica- 
ting oils  exported,  5,053,862  gal. ;  value,  §1,165,605;  residuum  exported,  3,756,018  gal.  ; 
value,  §197,321 ;  total  exported,  514,550,719  gal. ;  value,  §48,556,103. 

Barbadoes  petroleum  is  a  black,  nearly  opaque,  inflammable  liquid,  of  the  consistence 
of  molasses,  unctuous  to  the  touch,  and  possessing  a  bituminous  taste,  and  a  strong  and 
tenacious  odor.  Its  sp.  gr.  varies  from  0-730  to  6-878.  When  subjected  to  distillation 
it  yields  naphtha,  and  leaves  a  solid  residue  of  asphaltum.  It  is  little  affected  by  alco- 
hol, acids,  or  alkalies,  but  dissolves  in  ether  and  in  the  fixed  and  volatile  oils.  It  con- 
sists chiefl}^  of  carbon  and  hydrogen,  associated  with  a  little  nitrogen  and  oxygen.  Ran- 
goon petroleum,  also  called  Rangoon  tar  and  Burmese  naphtha,  has  a  greenish  brown 
color,  a  peculiar,  rather  fragrant  odor,  and  the  consistence  of  goose-fat.  It  is  lighter 
than  water.  Heated  to  32-2°  C.  ('90°  F.)  it  becomes  a  very  mobile  liquid.  By  distilling 
it  in  a  current  of  steam,  first  at  100°  C.  (212°  F.),  and  afterwards  super-heated,  Drs.  W. 
de  la  liue  and  H.  Miiller  obtained  96  per  cent,  uf  volatile  products,  solid  and  liquid. 
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The  solid  product  (paraffin)  amounted  to  from  10  to  11  per  cent.  The  liquid  product, 
usually  called  naphtha,  is  separable  by  sulphuric  and  nitric  acids  into  two  series  of  hydro- 
carbons ;  one  series  removable  by  these  acids,  the  other  resisting  their  action.  The 
former  series  contain  fewer  atoms  of  hydrogen  than  of  carbon,  and  embrace,  among  other 
hydrocarbons,  berzol  and  toluol.  The  latter,  which  form  by  far  the  larger  portion  of 
the  liquid  produc  ,  are  perfectly  colorless,  almost  inodorous,  very  mobile  liquids,  not 
congealable  by  intense  cold.  They  belong  to  the  paraffin  series,  and  have  the  general 
formula  CnH^n  -(-  ,. 

The  method  of  purifying  petroleum  is  analogous  to  that  already  described  for  puri- 
fying coal  tar.  The  crude  oil  is  put  into  large  retorts  of  wrought  iron  and  exposed  to 
a' heat  rising  gradually  to  between  315  0°  C.  (600°  F.)  and  4266°  C.  (800°  F.),  by  which 
all  the  volatile  ingredients  are  distilled,  leaving  10  or  12  per  cent,  of  solid  residue,  consti- 
tuting a  sort  of  coke.  The  liquids  thus  obtained  are  comparatively  colorless,  though  still 
retaining  the  strong  odor  of  the  crude  oil.  The  several  fractions  are  caught  separately, 
and  are  of  very  ditferent  gravities  and  volatility,  adapting  them  for  different  uses.  An 
average  result  of  distillaUon  may  be  stated  as  follows :  Gasoline  14  per  cent.,  refined 
naphtha  10  per  cent.,  benzin  4  per  cent.,  refined  petroleum  or  kerosene  o5  per  cent.,  lubri- 
cating oil  17^  per  cent.,  paraffin  2  per  cent.,  lt)ss,  gas,  and  coke  10  per  cent.  A  crude 
distillate,  however,  would  not  be  adapted  for  the  purposes  of  an  illuminating  oil,  so  the 
distillate  must  be  treated  with  acid.  It  is  placed  in  the  treating  tank  or  "  agitator"  and 
one  or  two  per  cent,  of  strong  sulphuric  acid  is  added,  w^hen  by  the  aid  of  an  air-blast 
introduced  below  the  whole  is  violently  agitated.  The  acid  combines  with  the  impurities 
of  the  oil  and  forms  a  tarry  substance,  called  the  "  sludge  acid,"  which  settles  to  the 
bottom,  and  after  the  whole  has  subsided  is  removed.  The  oil  is  then  washed  with  water 
and  again  agitated,  the  process  being  repeated  once  or  twice.  It  is  then  treated  with 
caustic  soda  solution  and  again  washed.  The  oil  is  now  clear  and  almost  colorless.  It  is 
then  placed  in  large  tanks  covered  with  glass  frames,  where  it  is  "bleached"'  by  the  aid 
of  sunlight.  It  is  sometimes  atomized  or  sprayed  in  these  tanks,  and  is  thus  brought 
to  the  desired  fire-test.  In  most  States  of  the  Union  the  legal  fire-test  for  illuminating 
oils  is  110°  F. ;  that  is,  it  must  not  evolve  inflammable  vapors  under  this  temperature  of 
110°  F.  Manv  special  brands  of  illuminating  oil  have  a  much  higher  fire-test,  as  high 
even  as  300°  F*. 

Lubricating  oils,  on  the  other  hand,  are  valued  according  to  their  "  cold-test ;"  that  is, 
they  must  not  congeal  except  at  very  low  temperatures.  A  lubricating  oil,  therefore, 
consists  of  the  heavy  liquid  hydrocarbons  of  the  paraffin  and  olefine  series,  but  is  free 
from  the  solid  paraffin. 

Medical  Properties  and  Uses.  Petroleum  is  accounted  a  stimulating  antispasmodic, 
expectorant,  and  diaphoretic.  In  large  quantities  it  may  prove  poisonous,  as  shown  by 
a  case  recorded  in  the  Journ.  de  Pharm.  (Mars,  1869,  p.  227),  in  which,  after  swallow- 
ing by  mistake  a  quantity  of  rectified  petroleum,  a  workman  was  seized  almost  imme- 
diately with  violent  inflammation  of  the  throat,  with  colicky  pain,  and  a  desire  to  vomit, 
followed  in  an  instant  by  a  fearful  tetanic  seizure,  and  a  general  rigidity,  attended  with 
the  most  frightful  cries.  After  a  relaxation  of  ten  minutes  the  symptoms  returned  with 
still  greater  violence  ;  and  life  was  probably  saved  only  through  the  prompt  action  of 
the  powerful  emeto-cathartic  medicines  administered.  It  is  occasionally  given  in  disor- 
ders of  the  chest,  when  not  attended  with  inflammation.  In  Germany  it  has  been  ex- 
tolled as  a  remedy  for  tape-worm.  Schwartz's  formula  in  such  cases  was  a  mixture  of 
one  part  of  petroleum  with  one  and  a  half  parts  of  tincture  of  assafetida,  of  which  forty 
drops  were  given  three  times  a  day.  Externally,  petroleum  is  employed  in  chilblains, 
chronic  rheumatism,  affections  of  the  joints,  paralysis,  and  diseases  of  the  skin,  and  is 
said  to  be  very  effectual  in  psora  and  prurigo.  (See  Petrolatum,  Part  I.)  It  also  aflbrds 
a  good  antiseptic  dressing  for  wounds.  (Med.  Times  and  Gaz.,  1870,  p.  101.)  It  is  an 
ingredient  in  the  popular  remedy  called  British  oil.  (Sec  note,  p.  1048.)  The  dose  of 
Barbadoes  petroleum  is  from  thirty  drops  to  a  small  teaspoonful,  given  in  any  con- 
venient vehicle.  Rangoon  petroleum  is  probably  more  active,  and  should  be  given  in 
a  smaller  dose.  Crude  petroleum  is  used  to  a  considerable  extent  as  an  external  appli- 
cation in  domestic  practice.  It  is  light-colored,  thinner  in  consistence,  and  less  sapid 
and  odorous  than  the  Barbadoes  petroleum,  and  probably  contains  more  naphtha.  The 
finer  kinds  of  petroleum,  called  naphtha,  have  been  used  with  advantage  in  epidemic 
cholera  by  Dr.  Andreosky,  of  the  Russian  army,  by  M.  Cloquet,  physician  to  the  Shah 
of  Persia,  and  by  M.  Moretin,  of  France.  They  gave  from  ten  to  twenty  drops  in  half 
a  glass  of  white  wine  or  mint-water.  It  is  affirmed  that  many  cases  of  asthma  arc  much 
benefited  by  inhaling  petroleum  vapors. 

PHLORIZIN.  Phloridzin.  Phlonhizin.  (Cj,Hj^O,n.)  This  is  a  bitter  principle,  dis- 
covered by  Dr.  Konink.  of  Germany,  in  the  bark" of  the  apple,  pear,  cherry,  and  plum 
trees.  It  is  most  abundant  in  the  bark  of  the  root,  and  derived  its  name  from  this  cir- 
cumstance (from  two  Greek  words  iJ/jxof,  bark,  and  f)i^a,  a  root).  It  is  light,  white,  crys- 
tallizable  in  silky  needles,  of  a  bitter  taste,  soluble  in  about  1000  parts  of  cold  and  in  all 
proportions  in  boiling  water,  very  soluble  in  alcohol  and  methylic  alcohol,  scarcely 
soluble  in  ether  cold  or  hot,  dissolved  without  change  by  solutions  of  the  alkalies,  de- 
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privod  of  its  water  of  crystallization  at  100°  C.  (212°  F.),  and  fusible  at  a  somewhat 
higher  temperature.  The  ammoniacal  solution  becomes  red  on  exposure  to  the  air  on 
account  of  the  formation  of  phloridzein,  C2,H3qN20,3.  It  is  without  acid  or  allcaline 
reaction,  and  belongs  to  the  class  of  glucosides.  When  heated  with  dilute  hydrochloric 
or  sulphuric  acid,  it  is  converted  into  sugar  and  a  peculiar  substance  called  phlorctin, 
CjjHj^Oj.  (See  Chem.  Gaz.,  viii.  392.)  To  obtain  it,  the  fresh  bark  of  the  root  of  the  ap- 
ple-tree should  be  selected,  as  the  dried  bark  is  said  to  contain  it  in  much  smaller  propor- 
tion. The  bark  is  to  be  boiled  for  an  hour  or  two  successively  in  two  separate  portions 
of  water,  each  sufficient  to  cover  it,  and  the  decoction  set  aside.  At  the  end  of  thirty 
hours  they  will  have  deposited  a  considerable  quantity  of  colored  phlorizin,  which  may 
be  purified  by  boiling  for  a  few  minutes  with  distilled  water  and  animal  charcoal,  fil- 
tering, repeating  this  process  two  or  three  times,  and  then  allowing  the  solution  to  cool 
slowly.  The  phlorizin  is  deposited  in  the  crystalline  state.  An  additional  quantity 
may  be  obtained  by  evaporating  the  decoction  to  one-fifth  of  its  bulk,  allowing  it  to 
cool,  and  purifying  the  substance  deposited  in  the  same  manner  as  before.  Kochleder 
states  that  the  leaves  contain  a  principle,  isophlorizin,  isomeric  with  phlorizin. 

Phlorizin  is  said  to  possess  the  anti-intermittent  property  in  a  high  degree,  and  to 
have  proved  successful  where  quinine  had  failed.  It  was  employed  by  Dr.  Konink  in 
the  dose  of  10  or  15  grains,  and  efliected  cures  in  several  cases  of  intermittent  fever.  Dr. 
De  Ricci  recommends  it  very  strongly  as  a  tonic  in  the  dyspepsia  of  delicate  females,  in 
the  debility  of  children  requiring  a  supporting  treatment,  and  in  all  cases  in  which 
quinine  is  indicated  but  is  not  well  borne.  He  has  never  known  it  to  disagree  with 
patients  in  the  dose  of  10  grains  three  or  four  times  a  day.  As  a  tonic,  5  grains  of  it 
may  be  given  at  a  dose.  Though  nearly  insoluble  in  water  alone,  it  may  be  readily  ex- 
hibited in  solution  by  adding  to  the  water  a  few  drops  of  spirit  of  ammonia.  {Dub.  Quart. 
Jou?-n.,  Aug.  1862.) 

PHOSPHATE  OF  POTASSIUM.  Potassii  Phosphns.  (K^HPO^.)  The  phosphate 
of  potassium,  which  has  of  late  come  into  use  as  a  medicine,  is  the  dipotassic  orthophos- 
phate,  having  a  composition  precisely  analogous  to  that  of  the  medicinal  phosphates  of 
sodium  and  ammonium.  It  may  be  formed  precisely  as  phosphate  of  sodium  is  pre- 
pared ;  or  by  saturating,  by  means  of  carbonate  of  potassium,  common  or  orthophos- 
phoric  acid,  HgPO^.  The  medicinal  phosphate  of  potassium  is  a  white,  amorphous,  de- 
liquescent salt,  crystallizing  with  difficulty.  It  has  been  given  as  an  alterative  in 
scrofula  and  phthisis,  and  in  some  other  diseases,  with  supposed  advantage.  The  dose 
is  from  ten  to  thirty  grains  three  times  a  day,  dissolved  in  a  tablespoonful  of  water. 

PHOSPHATE  OF  ZINC.  Zinci  Phosphas.  {Zn^Yp^.'mff.)  Dr.  Barnes,  of  London, 
has  brought  forward  this  salt  of  zinc  as  having  special  advantages  over  other  salts  of 
the  same  metal  in  the  treatment  of  nervous  diseases.  The  theoretical  ground  of  prefer- 
enc«!  is  that  in  diseases  of  the  brain  there  is  apt  to  be  a  waste  of  phosphorus  in  the 
cerebral  substance,  and  the  phosphoric  acid  oflTers  the  means  of  supplying  the  deficiency. 
Phosphate  of  zinc,  or  trizincic  orthophosphate,  may  be  prepared  by  the  mutual  reaction 
of  sulphate  of  zinc  and  an  alkaline  phosphate.  It  is  a  white  powder,  insoluble  in  water 
but  soluble  in  acids.  Dr.  Barnes  has  found  it  peculiarly  useful  in  the  insanity  occurring 
in  the  convalescence  from  fevers,  in  which  he  associates  it  with  quinine,  and  in  epilepsy 
attended  with  disorder  of  the  uterine  functions.  He  also  uses  it  preferably  to  the  sul- 
phate of  zinc  in  the  sweats  of  phthisis.  He  finds  it  less  liable  to  disturb  the  stomach 
ihan  the  sulphate.  It  may  be  given  in  pill,  or  dissolved  in  water  acidulated  with  phos- 
phoric acid,  in  the  dose  of  from  one  to  three  grains. 

PHYSALIS  ALKEKENGI.  Alkeke7igi.  Common  Winter  Cherry .  A  perennial  her- 
baceous plant,  belonging  to  the  Solanacea?,  growing  wild  in  the  south  of  Europe,  and 
cultivated  in  our  gardens,  The  fruit  is  a  round  red  berry,  about  as  large  as  a  cherry, 
enclosed  in  the  calyx,  and  containing  numerous  flat  kidney-shaped  seeds.  All  parts  of  ^ 
the  plant  are  bitter,  especially  the  leaves  and  the  capsules  enveloping  the  fruit.  The 
berries  are  very  juicy,  and  have  an  acidulous,  bitterish  taste.  By  drying  they  shrink, 
and  become  of  a  brownish  red  color.  The  bitter  principle  has  been  isolated  by  MM. 
Dessaignes  and  Chautard,  and  named  by  them  physalin.  It  is  obtained  by  agitating  an 
infusion  of  the  plant  with  chloroform,  which  extracts  the  bitter  principle,  and  yields  it 
by  evaporation.  To  purify  it,  dissolve  it  in  hot  alcohol,  add  a  little  animal  charcoal, 
filter,  precipitate  by  water,  and  wash  the  precipitate  with  the  same  liquid.  It  is  a  light 
powder,  white  with  a  shade  of  yellow,  of  a  taste  slight  at  first,  but  in  the  end  per- 
manently bitter,  very  slightly  soluble  in  cold  water,  somewhat  more  soluble  in  boiling 
water,  and  very  soluble  in  alcohol  and  chloroform,  especially  with  the  aid  of  heat.  Its 
composition  is  Cj^Hig05.  {Journ.  de  Pharrn.,  3e  ser.,  xxi.  24.)  The  berries  are  said  to 
be  aperient  and  diuretic,  and  have  been  recommended  in  suppression  of  urine,  gravel, 
and  other  complaints  of  the  urinary  passages.  M.  Gendron  recommends  them  very 
highly  as  a  febrifuge.  He  thinks  they  are  most  effective  when  allowed  to  ripen  and 
begin  to  dry  on  the  stem.  He  usually  administers  about  three  drachms  daily  in  two 
doses.  {Arch.  Gen.,  xxiii.  536.)  A  French  physician  has  published  a  pamphlet  on  gout, 
in  which  he  strongly  recommends  alkekengi  as  more  efficacious  even  than  colchicum. 
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He  takes  the  flowers  and  unripo  fruit,  dries  and  powders  them,  makes  the  powder  into 
a  paste  with  water  and  a  little  slaked  lime,  treats  the  mixture  with  boiling  alcohol,  and 
finally  Alters  and  evaporates  the  alcoholic  liquid.  The  residue  is  given  in  the  form  of 
pill,  made  with  solution  of  silicate  of  sodium  and  powdered  Teucrium  Chmntsdrys. 
Five  or  six  of  the  pills  are  taken  daily.  {Braithioaite's  Retrospect,  Am.  ed..  No.  46,  p. 
214.)  From  six  to  twelve  berries,  or  an  ounce  of  the  expressed  juice,  maybe  taken  for 
a  dose  ;  and  much  larger  quantities  are  not  injurious.  They  are  consumed  to  a  consider- 
able extent  in  some  parts  of  Europe  as  food.  The  berries  of  the  Physalis  viscosa,  of  this 
country,  are  said  by  Clayton  to  be  remarkably  diuretic. 

PICHURIM  BEANS.  Sassafras  Xuts.  The  seeds  of  an  uncertain  tree  growing  in 
Brazil,  Guiana,  Venezuela,  and  other  parts  of  South  America.  The  tree  has  been  sup- 
posed to  be  the  Ocotea  Pichurim  of  Kunth  {Laurits  Pichurim,  Kichard,  Aydendron 
Laurel,  Nees) ;  but  its  position  in  either  of  these  genera  is  denied  by  F.  Nees  von 
Esenbeck ;  and  the  plant  is  now  referred  to  the  genus  Nectandra  with  the  specific  name 
Puchury.  There  appear  to  be  two  varieties  of  Nectandra  Piichury.  one  bearing  larger 
and  the  other  smaller  fruit,  and  distinguished  as  the  major  and  minor.  Professorl 
Carson,  of  the  University  of  Pennsylvania,  had  specimens  of  the  fniit  and  other  parts 
of  the  tree  sent  him,  sufficient  to  verify  the  ascription  of  the  pichurim  beans  to  this 
source.  {A.  J.  P.,  xxvii.  385.)  The  beans  are  the  kernels  of  the  fruit  separated  into 
halves.  They  are  ovate-oblong  or  elliptical,  flat  on  one  side,  convex  on  the  other,  of  a 
grayish  brown  color  externally,  chocolate-colored  within,  of  an  aromatic  odor  between 
that  of  nutmegs  and  sassafras,  and  of  a  spicy  pungent  taste.  There  are  two  kinds,  one 
about  an  inch  and  a  half  long  by  half  an  inch  in  breadth,  the  other  little  more  than  half 
as  large,  rounder,  and  of  a  dark  brown  color.  The  former  were  said  by  Dr.  Carson  to 
come  from  Brazil,  the  latter  from  Venezuela,  and  may  be  severally  the  product  of  the 
varieties  of  the  tree  above  referred  to.  (Ibid.,  p.  387.)  Bonastre  has  found  them  to  con- 
tain a  concrete  volatile  oil,  a  fatty  matter  of  the  consistence  of  butter,  stearin,  resin, 
brown  coloring  matter,  fecula,  gum,  sugar,  and  lignin.  Their  virtues  depend  on  the 
volatile  oil.  The  buttery  portion,  known  as  "pichurim  fat,"  contains  laurostearin, 
CjHjlCijHjsOjlj,  and  ]nchurim  camphor,  which,  according  to  Gerhardt,  is  identical 
with  laurel^  camphor.  In  A.  J.  P.,  1851,  p.  1,  Prof.  Procter  describes  a  liquid  product 
brought  from  South  America,  known  as  "/Ae  native  oil  of  laurel  or  sassafras,"  or 
^^  aceyte  de  sassafras,"  said  to  be  obtained  by  making  incisions  in  the  trunk  of  a  tree 
growing  on  the  Orinoco.  As  described  by  Prof.  Procter,  it  is  an  oleoresin,  of  the  sp.  gr. 
0-898,  of  a  light  auburn  color,  a  peculiar  penetrating  odor,  and  an  aromatic,  bitterish, 
pungent,  and  somewhat  camphorous  taste.  On  distillation,  almost  the  whole  passes 
over  in  the  shape  of  a  colorless  volatile  oil ;  a  small  proportion  only  of  resinous  matter 
being  left  behind.  This  oleoresin  is  conjectured  to  be  the  same  as  that  employed  for 
adulterating  the  copaiba  exported  from  Maracaibo.  It  may  be  distinguished  from 
copaiba  by  its  ready  solubilitv'  in  alcohol  of  0838,  and  by  the  iact  that  its  volatile  oil  is 
acted  on  by  potassium.  It  is  believed  to  be  the  same  product  as  the  "native  oil  of 
laurel"  described  by  Pereira,  which  was  obtained  from  Demerara,  and  by  incisions  in 
a  large  tree.  Prof.  Carson,  on  comparing  it  with  a  specimen  of  oil  presented  to  him  as 
obtained  from  the  same  tree  with  the  fruit  above  mentioned,  had  no  hesitation  in  con- 
sidering them  as  identical,  and,  therefore,  in  referring  the  so-called  native  oil  of  laurel 
to  Nectandra  Puchury.  Muller,  by  distilling  the  oil  in  contact  with  sulphuric  acid, 
obtained  a  greenish  yellow  oil  possessing  the  peculiar  odor  of  the  beans.  By  fractional 
distillation  he  separated — 1,  a  colorless  oil,  boiling  at  150°  C.  (302°  F.) ;  2,  a  colorless  oil, 
boiling  between  165°  C.  (329°  F.)  and  170°  C.  (338°  F.)  ;  both  of  these  oils  consist  prin- 
cipallv  of  a  hydrocarbon,  C,oH,g  ;  3,  a  greenish  vellow  viscid  oil,  boiling  between  235°  C. 
(4.55°  F.)  and"  240°  C.  (464°  F.),  and  having  the  composition  CggHj^iOj;  4.  a  deep  blue 
oil,  having  a  faint  odor,  boiling  between  260°  C.  (500°  F.)  and  265°  C.  (509°  F.).  In 
medical  properties  the  pichurim  beans  resemble  the  common  aromatics,  and  may  be  em- 
ployed for  the  same  purposes.  In  South  America  they  are  said  to  be  used  as  a  substitute 
for  nutmeg,  and  have  even  been  called  by  that  name.  They  are  rare  in  this  country. 
The  oil  obtained  from  the  tree  is  said  to  impart  its  odor  to  the  perspiration  and  urine, 
and  to  be  useful  in  rheumatism,  gout,  etc.  The  bark  is  sometimes  emploj-ed  as  a  tonic 
and  febrifuge. 

PICRIC  ACID.  CarbazoticAeid.  Trinitrophenie  Acid.  TrinUrophenol.  (C8Hs(NO,)sO.) 
This  acid  is  obtained  by  the  action  of  nitric  acid  on  indigo,  silk,  salicin,  aloes,  benzoin, 
phlorizin,  Australian  gum,  and  other  substances,  or,  as  the  name  indicates,  from  phenol 
(carbolic  acid).  It  may  be  cheaply  prepared  by  adding  coal-tar  creasote  (impure  car- 
bolic acid)  gradually  to  strong  nitric  acid  and  heating,  when,  on  standing,  the  picric 
acid  will  crystallize  out;  but  in  practice  it  is  now  almost  always  made  by  dissolvingcrys- 
tallized  carbolic  acid  in  strong  sulphuric  acid,  and  adding  either  nitric  acid  or  sodium 
nitrate  to  the  resultant  sulphophenic  acid.  (Allen,  Comynerc.  Org.  Anal.,  p.  327.)  It  is 
in  pale  yellow  shining  scales,  soluble  in  water,  to  which  it  gives  a  strong  yellow  color 
and  very  bitter  taste.  Its  salts  crystallize  readily,  and  explode  when  heated.  The 
potassa  salt  is  so  sparingly  soluble,  that  an  alcoholic  solutlou  of  the  acid  may  be  used 
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as  a  test  for  this  alkali.  It  is  largely  used  in  dyeing,  producing  magnificent  yellow 
colors,  and,  in  connection  with  indigo  or  Prussian  blue,  different  shades  of  green.  The 
salts  which  picric  acid  forms  with  potassa  and  soda  are  yellow  and  bitter ;  and  it  is  in 
this  state  that  the  acid  is  often  used  in  dyeing.  It  should  be  understood,  however, 
that  these  salts  are  capable  of  exploding  violently,  at  elevated  temperatures  or  from  a 
severe  blow  ;  and  very  fatal  consequences  occurred  from  such  an  explosion  of  a  large 
quantity  of  picrate  of  potassium,  in  one  of  the  magazines  of  Paris,  in  March,  18G9. 
{Journ.  de  Pharm.,  1869,  p.  247.)  According  to  Mr.  Galippe,  picric  acid  affords  one  of 
the  most  sensitive  known  tests  for  albumen.  He  uses  a  saturated  aqueous  solution, 
putting  it  first  into  a  test  tube  and  dropping  in  the  suspected  urine.  If  albumen  be 
present,  a  white  line  forms  at  the  junction.   {Edinb.  Med.  Journ.,  1873,  p.  178.) 

In  large  doses  picric  acid  is  poisonous  ;  10  grains  of  it  having  been  sufficient  to  kill  a 
dog  in  less  than  two  hours.  {Taylor  on  Poisons,  p.  793.)  It  was  first  used  in  intermittent 
fever  by  Dr.  Bell,  of  Manchester,  and  several  practitioners  have  since  claimed  for  it 
decided  antiperiodic  properties.  More  recent  studies  have,  however,  shown  that  the 
remedy  is  entirely  unreliable.  Anthelmintic  powers  have  also  been  assigned  to  it,  but 
Erb  has  proven  that  it  is  of  no  value  in  cases  of  tape-worm  or  in  trichiniasis.  {Das 
Pikrinsaure,  "VViirzburg,  1865.)  The  most  eligible  form  for  administration  is  the  salt 
of  ammonia  (picrate  of  ammonia),  given  in  pill,  in  doses  of  a  quarter  to  half  a  grain, 
three  times  a  day.  Mr.  Aspland  began  with  a  grain  three  times  a  day,  and  increased 
to  4  grains  fjr  a  dose.  A  curious  effect  of  these  salts,  first  observed  by  Dr.  Moffat,  is 
to  produce,  in  many  cases,  a  temporary  yellowness  of  the  skin  and  conjunctiva,  as  in 
jaundice.  The  effect  is  generally  induced  when  about  15  grains  of  the  acid  have  been 
taken.  The  urine  also  becomes  orange-colored.  The  color  disappears  in  two  or  three 
weeks  after  ceasing  to  use  the  medicine. 

Picrate  of  iron  may  be  prepared  by  digesting  pure  crystallized  picric  acid  with  an 
excess  of  recently  precipitated  ferric  oxide  and  water  at  a  gentle  heat,  till  the  acid  has 
disappeared,  filtering,  and  evaporating  the  filtrate  at  a  temperature  not  exceeding 
100°  C.  (212°  F.).  Thus  prepared  it  is  amorphous,  reddish  brown  in  mass,  lighter  col- 
ored in  powder,  of  an  astringent  and  intensely  bitter  and  persistent  taste,  and  readily 
soluble  in  water.  On  account  of  its  bitterness,  it  is  best  given  in  pill.  (See  j4.  J.  P., 
1863,  p.  169.) 

PICRORHIZA  KUERVA.  Under  the  name  of  kali-kidki  a  root  has  long  been  in 
use  in  India,  which  is  stated  to  be  the  product  of  Picrorhiza  kuerva.  It  is  said  to  be  a 
very  valuable  tonic,  but  has  not  yet  found  its  way  into  European  commerce.  For  an 
account  of  its  physical  properties,  see  P.  J.  Tr.,  Dec.  1870,  p.  502. 

PIMPINELLA  SAXIFRAGA.  Small  Burnet  Saxifrage.  Saxifraga.  A  perennial 
umbelliferous  European  plant,  growing  on  sunny  hills,  and  in  dry  meadows  and  pastures. 
The  root  has  a  strong,  aromatic,  yet  unpleasant  odor,  and  a  sweetish,  pungent,  biting, 
aromatic,  bitterish  taste.  Its  active  constituents  are  volatile  oil  and  an  acrid  resin. 
It  is  considered  diaphoretic,  diuretic,  and  stomachic,  and  has  been  used  in  chronic  ca- 
tarrh, asthma,  dropsy,  amenorrhcea,  etc.  The  dose  in  substance  is  about  half  a  drachm, 
and  in  infusion  two  drachms.    The  root  is  used  also  as  a  local  stimulant  in  toothache,  etc. 

PINCKNEYA  PUBENS.  Michaux.  A  large  shrub  or  small  tree,  growing  in 
South  Carolina,  Georgia,  and  Florida,  in  low  and  moist  places  along  the  sea-coast.  It 
is  closely  allied,  in  botanical  characters,  to  the  Cinchonas,  with  which  it  was  formerly 
ranked  by  some  botanists.  The  bark  is  bitter,  and  has  been  used  with  advantage  in  in- 
termittent fever. 

PISCIDIA  ERYTHRINA.  Jamaica  Dogwood.  This  is  a  leguminous  tree  growing 
throughout  the  West  Indies,  and  yielding  to  commerce  a  very  valuable  wood.  From 
time  immemorial  the  bark  has  been  used  for  catching  fish.  The  leaves,  twigs,  and  root- 
bark  are  collected,  macerated  with  the  residue  from  the  distillation  of  rum  or  with 
lime-water,  then  transferred  into  baskets,  and  the  latter  dragged  up  and  down  the  water 
until  the  active  principle  has  been  extracted  and  the  fish  are  stupefied. 

In  1844,  Dr.  William  Hamilton  called  the  attention  of  the  profession  to  the  plant  {P. 
J.  Tr.,  Aug.  1844)  as  a  powerful  narcotic,  capable  of  producing  sleep  and  relieving  pain 
in  an  extraordinary  manner,  and  stated  that  in  toothache  a  saturated  tincture  is  exceed- 
ingly efficacious,  not  only  affording  relief  when  taken  internally,  but  uniformly  curing 
the  pain  when  introduced  upon  a  dossil  of  cotton  into  the  carious  tooth.  Notwith- 
standing these  statements,  no  attention  was  given  to  the  subject  until  the  enterprise  of 
Parke,  Davis  &  Co.  recently  brought  it  before  the  notice  of  the  profession.  The  bark 
of  the  root  as  it  appears  in  commerce  is  described  as  follows. 

"  The  bark  of  commerce  appears  in  pieces  of  two  to  four  inches  in  length,  and  from 
one  to  two  inches  wide,  and  about  one-eighth  of  an  inch  in  thickness.  The  outer  sur- 
face of  some  of  the  pieces  is  of  a  dark  gray  brown,  while  others  are  of  a  yellow  brown, 
with  no  shade  of  gray  present.  The  bark  is  frequently  studded  with  flattened  protuber- 
ances of  a  lighter  color  than  thg  surrounding  cork.  The  central  part  of  the  bark  is  much 
lighter  colored,  and,  when  wet  or  freshh^  broken,  is  of  a  peculiar  blue-green  color.  The 
inner  part  of  the  bark  is  of  a  dark  brown  color,  and  very  fibrous.     It  has  a  strong  dis- 
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agreeable  odor  of  opium  when  broken  into  pieces.  It  is  strongly  acrimonious,  and  pro- 
duces a  burning  sensation  in  the  mouth  and  pharynx." 

In  all  probability  the  active  principle  is  an  alkaloid,  but  we  are  not  aware  that  this 
has  as  yet  been  obtained  in  a  pure  state.  A  resinoid,  yellowish  powder,  separated  by  Mr. 
Nagle,  has  received  the  name  of  piscedin. 

The  action  of  the  drug  upon  the  lower  animals  has  been  studied  by  Drs.  J.  Ott  and  A. 
C.  Nagle  with  similar  results.  [Jamaica  Dogicood,  Parke,  Davis  &  Co.,  1881.)  The  con- 
clusions reached  are — 1.  It  is  narcotic  to  frogs,  rabbits,  and  men.  2.  It  does  not  affect 
the  irritability  of  the  motor  nerves.  3.  It  does  not  attack  the  peripheral  ends  of  the 
sensory  nerves.  4.  It  reduces  reflex  action  by  a  stimulant  action  on  the  centres  of  Set- 
schenow.  5.  It  produces  a  tetanoid  state  by  a  stimulant  action  on  the  spinal  cord,  and 
not  by  a  paralysis  of  Setsehenow's  centres.  6.  It  dilates  the  pupil,  which  dilatation 
passes  into  a  state  of  contraction  upon  the  supervention  of  asphyxia.  7.  It  is  a  salivator. 
8.  It  increases  the  secretion  of  the  skin.  9.  It  reduces  the  frequency  of  the  pulse.  10. 
It  increases  arterial  tension  by  stimulation  of  the  vaso-motor  centre.  11.  This  increase 
of  pressure  is  soon  succeeded  by  a  fall,  due  to  a  weakening  of  the  heart  itself. 

The  exact  practical  value  of  the  drug  has  not  been  determined,  nor  are  the  results  pro- 
duced in  man  by  doses  approaching  toxic,  known.  Dr.  Hamilton  took  a  drachm,  when 
laboring  under  severe  toothache,  on  going  to  bed.  He  first  felt  a  violent  sensation  of 
heat  internally,  which  gradually  extended  to  the  surface,  and  was  followed  by  profuse 
perspiration,  with  profound  sleep  for  twelve  hours.  On  awaking,  he  was  quite  free 
from  pain,  and  without  the  unpleasant  sensations  which  follow  a  dose  of  opium. 

Various  practitioners  have  reported  good  results  from  its  use  as  an  anodyne  in  neu- 
ralgia, nervous  insomnia,  hooping-cough,  etc.,  but  in  other  hands  it  has  failed  to  do 
good.  Dr.  H.  C.  Wood  has  found  it  in  one  case  of  neuralgia  to  produce  great  nausea  and 
gastric  distress  without  evincing  the  slightest  narcotic  effect.  The  dose  of  the  fluid 
extract  is  a  drachm,  to  be  carefully  increased. 

PLANTAGO  MAJOR.  Plantain.  The  leaves  are  saline,  bitterish,  and  austere  to  the 
taste;  the  root  saline  and  sweetish.  The  common  plantain  weed  was  formerly  con- 
sidered refrigerant,  diuretic,  deobstruent,  and  somewhat  astringent.  The  ancients 
esteemed  it  highly  in  hemorrhages,  particularly  from  the  lungs,  consumption,  dysen- 
tery, etc.,  but  it  is  at  present  never  used,  except  it  be  externalh'  in  domestic  practice  as  a 
stimulant  application  to  sores.  The  leaves  are  put  on  whole  or  bruised  in  the  form  of  a 
poultice.  Plantago  media  and  P.  lancifolia,  or  rib-grass,  which  are  also  indigenous,  pos- 
sess properties  similar  to  those  of  P.  major,  and  may  be  used  for  the  same  purposes. 

Setyien  psyllii  are  the  seeds  of  several  species  of  European  Plantago.  The  best  are 
those  of  Plantago  Psyllium,  ot  Jleawort,  which  grows  in  the  south  of  Europe  and  in  Bar- 
bary.  They  are  small,  about  a  line  long  by  half  a  line  in  breadth,  convex  on  one  side, 
concave  on  the  other,  flea-colored,  shining,  inodorous,  and  nearly  tasteless,  but  muci- 
laginous when  chewed.  They  are  demulcent  and  emollient,  and  may  be  used  internally 
and  externally  in  the  same  manner  as  flaxseed,  which  thej  closely  resemble  in  medical 
properties. 

PLATINUM.  The  most  useful  salt  of  Platinum  is  the  chloride,  PtCl^SHjO,  which 
may  be  obtained  by  mixing  an  aqueous  solution  of  chloroplatinic  acid,  H^PtClg,  with  a 
solution  of  nitrate  of  silver :  a  precipitate  containing  the  silver,  combined  with  some 
platinum  and  chlorine,  separates,  and  ihe  yellowish  red  solution  yields  on  evaporation 
fine  large  red  crystals  of  chloride  of  platinum.  The  compound  usually  called  platinum 
chloride  is  said  by  Roscoeand  Schorlemmer  to  be  chloroplatinic  acid,  HjPtClg,6HjO,  and 
is  made  by  dissolving  the  metal  in  nitro-hydrochloric  acid,  and  evaporating  with  hydro- 
chloric acid  until  all  of  the  nitric  acid  is  removed.  In  1826,  Prof.  Gmelin,  of  Tubingen, 
made  experiments  to  determine  the  action  of  this  metal  on  the  economy.  In  1841,  Dr. 
Ferdinand  Hoefer  published  some  observations  on  the  same  subject.  The  latter  experi- 
mented chiefly  with  the  chloride,  formerly  called  bichloride,  and  the  double  chloride 
of  platinum  and  sodium.  They  are  both  poisonous;  the  chloride  in  the  dose  of  15 
grains,  the  double  chloride  in  that  of  30  grains.  When  a  concentrated  solution  of  the 
chloride  is  applied  to  the  skin,  it  produces  violent  itching,  followed  bj'  an  eruption! 
Administered  internally  it  irritates  the  mucous  membrane  of  the  stomach  and  occasions 
headache.  The  double  chloride  has  no  action  when  externally  applied,  and,  when  given 
internally,  operates  on  the  system  in  a  less  sensible  manner  than  the  chloride.  It  pos- 
sesses the  power  of  augmenting  the  urine.  Dr.  Hoefer  ranks  the  preparations  of  plati- 
num with  the  alteratives,  by  the  side  of  those  of  iodine,  arsenic,  and  gold.  He  considers 
them  particularly  suited  to  the  treatment  of  syphilitic  diseases ;  the  chloride  to  cases 
of  long  standing  and  inveterate,  the  double  chloride  to  those  which  are  recent.  The  dose 
of  the  chloride  is  from  half  a  grain  to  two  grains  twice  a  day,  given  in  pill.  'Eight 
grains  may  be  made  into  sixteen  pills,  with  a  drachm  of  the  extract  of  guaiacum  wood 
of  the  French  Codex,  and  suflBcient  powdered  liquorice  root.  Of  these,  one,  two,  or 
three  may  be  taken  morning  and  evening.  The  double  chloride  may  be  prepared  by 
dissolving  five  grains  of  the  chloride  and  eight  of  pure  chloride  of  sodium  in  seven 
fluidounces  of  gum- water;  and  the  whole  may  be  taken  by  tablespoonfuls  in  the  course 
109 
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of  twenty-four  hours.  For  frictions  on  indolent  ulcers,  Dr.  Hoefer  used  an  ointment 
composed  of  sixteen  grains  of  the  chloride,  thirty-two  grains  of  extract  of  belladonna, 
and  an  ounce  of  lard.  {Joicrn.  de  Pharm.,  xxvii.  213.) 

PLUMBAGO  EUROPE  A.  Leadwort.  Dentellaria.  A  perennial,  herbaceous  plant, 
growing  in  the  south  of  Europe.  It  has  an  acrid  taste,  and,  when  chewed,  excites  a 
flow  of  saliva.  This  is  particularly  the  case  with  the  root,  which  has  been  long  used  to 
relieve  toothache.  Hence  the  plant  derived  the  name  of  dentelaire  by  which  it  is  known 
in  France.  A  decoction  of  the  root  in  olive  oil  has  been  highly  recommended  for  the 
cure  of  the  itch.  Writers  difler  much  in  their  statements  in  relation  to  the  activity  of 
the  plant,  some  speaking  of  it  as  a  rubefacient,  vesicatory,  and  caustic,  and,  when  swal- 
lowed, as  violently  emetic,  and  liable  to  produce  dangerous  irritation  of  the  alimentary 
canal ;  while  others  consider  it  nearly  inert.  Perhaps  the  difference  may  be  ascribed  in 
part  to  the  use  of  the  plant  in  the  recent  state  in  one  case,  and  dried  or  long  kept  in  the 
other.  A  crystallizable,  acrid  principle,  called  plumbagin,  has  been  extracted  from  tba 
root  by  Dulong.  {Journ.  de  Phar.,  (2)  xiv.  441.) 

POLYGALA  RUBELLA.  Willd.  {P.pohjgama.  Walter.)  Bitter  polygala  is  an  in- 
digenous, perennial  plant,  with  a  branching,  somewhat  fusiform  root,  which  sends  up 
annually  numerous  simple,  smooth,  and  angular  stems,  from  four  to  eight  inches  in 
height.  The  leaves  are  scattered,  sessile,  obovate  or  linear  lanceolate,  attenuated  towards 
the  base,  obtuse,  and  mucronate.  The  flowers  are  purple,  and  in  elongated  terminal 
racemes.  From  the  base  of  the  stem  proceed  other  racemes,  which  lie  upon  the  ground, 
or  are  partially  buried  under  it,  and  bear  incomplete  but  fertile  flowers,  the  calyx  of 
•which  is  without  wings.  This  plant  is  found  in  many  parts  of  the  United  States,  prefer- 
ring a  dry  sandy  or  gravelly  soil,  and  flowering  in  June  and  July.  The  whole  plant  was 
formerly  officinal.  It  has  a  strong  and  permanent  bitter  taste,  which  it  yields  to  water 
and  alcohol.  In  small  doses  bitter  polygala  is  tonic,  in  larger,  laxative  and  diaphoretic. 
The  infusion  of  the  dried  plant  has  been  usually  employed  to  impart  tone  to  the  di- 
gestive organs.  {Bigelow.)  It  appears  to  be  closely  analogous  in  medical  virtues  to 
Polygala  amara  of  Europe,  which  is  used  for  a  similar  purpose. 

POLYPODIUM  VULGARE.  Common  Polypody.  A  fern  belonging  both  to  the 
old  and  new  continents,  and  growing  in  the  clefts  of  old  walls,  rocks,  and  decayed  trunks 
of  trees.  The  root,  which  is  the  part  considered  medicinal,  is  rather  long,  about  as 
thick  as  a  goose-quill,  somewhat  contorted,  covered  with  brown,  easily  separable  scales, 
furnished  with  slender  radicles,  and  marked  by  numerous  small  tubercles.  As  found  in 
the  shops,  it  is  sometimes  destitute  of  the  scales  and  radicles.  Its  color  is  reddish 
brown  with  a  tinge  of  yellow,  its  odor  disagreeably  oleaginous,  its  taste  peculiar,  sweet- 
ish, somewhat  bitter,  and  nauseous.  The  root  of  the  variety  growing  upon  the  oak  has 
been  preferred,  though  without  good  reason.  It  was  deemed  purgative  by  the  ancients, 
who  employed  it  for  the  evacuation  of  bile  and  pituitous  humors  in  melancholic  and 
maniacal  cases.  Modern  physicians  have  used  it  in  similar  complaints,  and  as  a  pectoral 
in  chronic  catarrh  and  asthma.  At  present,  however,  it  is  scarcely  ever  employed, 
being  considered  nearly  inert.  It  was  given  in  doses  varying  from  a  drachm  to  an 
ounce,  usually  in  connection  with  cathartics. 

POLYTRICHUM  JUNIPERINUM.  Hair-cap  Mors.  Robin's  Rye.  This  indige- 
nous moss  is  stated  by  Dr.  Wm.  Wood  to  be  a  powerful  diuretic,  and  verv  useful  in 
dropsy.  {Am.  Journ.  Med.  Sci.,  N.  S.  xxvii.  267.)  He  infuses  a  large  handful  of  the 
whole  plant  in  water,  and  allows  the  patient  to  drink  freely  of  the  tea,  "  the  more  the 
better."  Dr.  Ariel  Hunter  confirms  these  statements.  (N.  J.  Med.  and  Surg.  Reporter, 
ix.  417.) 

POPULUS.  Poplar.  Several  trees  belonging  to  this  genus  have  attracted  some  at- 
tention in  a  medical  point  of  view.  In  most  of  them  the  leaf-buds  are  covered  with  a 
resinous  exudation,  which  has  a  peculiar,  agreeable,  balsamic  odor,  and  a  bitterish,  bal- 
samic, somewhat  pungent  taste.  This  is  abundant  in  the  buds  of  Populus  nigi-a  or  the 
black  poplar  of  Europe,  which  are  officinal  in  some  parts  of  that  continent.  They  con- 
tain resin  and  a  peculiar  volatile  oil.  The  buds  of  P.  balsamifera,  growing  in  the 
northern  parts  of  North  America  and  Siberia,  are  also  highly  balsamic;  and  a  resin  is 
said  to  be  furnished  by  the  tree,  which  is  sometimes,  though  erroneously,  called  tacama- 
hac.  The  virtues  of  ihe  poplar  buds  are  probably  analogous  to  those  of  the  turpentines 
and  balsams.  They  have  been  used  in  pectoral,  nephritic,  and  rheumatic  complaints,  in 
the  form  of  tincture;  and  a  liniment,  made  by  macerating  them  in  oil,  has  been  applied 
externally  in  local  rheumatism.  The  unguentum  populeum  of  European  pharmacy  is 
made,  according  to  the  directions  of  the  French  Codex,  by  bruising  in  a  marble  mor- 
tar, and  boiling  in  2000  parts  of  lard,  with  a  gentle  fire,  till  the  moisture  is  dissipated, 
250  parts,  each,  of  the  fresh  leaves  of  the  black  poppy,  deadly  nightshade,  henbane,  and 
black  nightshade  ;  then  adding  of  the  dried  buds  of  the  black  poplar,  bruised,  400 
parts  ;  digesting  for  24  hours  ;  straining  with  strong  expression  ;  and  finally  allowing 
the  ointment  to  cool  after  defecation.  This  is  an  anodyne  ointment,  occasionally  em- 
ployed in  Europe  in  painful  local  afi"ections.     It  has  been  ascertained  t^at  poplar  buds 
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are  capable  of  imparting  a  principle  to  ointments  which  in  a  powerful  degree  obviates 
their  tendency  to  rancidity. 

The  bark  of  certain  species  of  poplar  is  possessed  of  tonic  properties,  and  has  been 
used  in  intermittent  fever  with  advantage.  Such  is  the  case  with  that  of  P.  tremuloides 
or  American  aspen,  and  of  P.  tremula  or  European  aspen.  In  the  bark  of  the  latter 
Braconnot  found  salicin,  CjjHjgO^,  and  another  crystal lizable  principle  which  he  named 
populin,  CjoHjjOg.  It  is  in  these,  probably,  that  the  febrifuge  properties  of  the  bark  re- 
Bide.  They  may  be  obtained  by  precipitating  a  saturated  decoction  of  the  bark  with 
solution  of  subacetate  of  lead,  filtering,  precipitating  the  excess  of  lead  by  sulphuric  acid, 
again  filtering,  evaporating,  adding  animal  charcoal  towards  the  end  of  the  evapora- 
tion, and  filtering  the  liquor  while  hot.  Salicin  gradually  separates,  upon  the  cooling 
of  the  liquor,  in  the  form  of  crystals.  If,  when  this  principle  has  ceased  to  crystallize, 
the  excess  of  sulphuric  acid  in  the  liquid  be  saturated  by  a  concentrated  solution  of  car- 
bonate of  potassium,  the  populin  will  be  precipitated.  If  this  be  pressed  between  folds  of 
blotting-paper,  and  redissolved  in  boiling  water,  it  will  be  deposited,  upon  the  cooling  of 
the  liquid,  in  the  crystalline  state.  The  leaves  also  of  P.  tremula  afford  populin,  and  more 
largely  even  than  the  bark.  It  is  probable  that  both  principles  exist  in  the  bark  of  P. 
tremuloides  and  other  species.     Salicin  is  described  under  .So/tx.    Populin  is  very  light, 

Eurely  white,  and  of  a  bitter,  sweetish  taste,  analogous  to  that  of  liquorice.  "When 
eated  it  melts  into  a  colorless  and  transparent  liquid.  It  is  soluble  in  2000  parts  of 
cold,  and  about  70  parts  of  boiling  water ;  and  is  more  soluble  in  boiling  alcohol.  Acetic 
acid  and  the  diluted  mineral  acids  dissolve  it,  and,  upon  the  addition  of  an  alkali,  let  it 
fall  unchanged.  Piria  regards  it  as  a  complex  body,  consisting  of  benzoic  acid,  salige- 
nin,  C.HjO,,  and  glucose.  (See  A.  J.  P.,  xxiv.  240.)  Of  these  principles  saligenin  and 
glucose  have  been  found  in  salicin  ;  and  it  was  inferred  that,  by  separating  benzoic  acid, 
populin  might  be  converted  into  salicin.  This  has  been  effected  by  Piria.  "VN'hen  pop- 
ulin is  boiled  with  baryta-water  or  milk  of  lime,  the  benzoic  acid  precipitated  by  ferric 
chloride,  the  excess  of  iron  removed  by  lime,  and  the  excess  of  lime  by  carbonic  acid, 
the  remaining  liquid  yields  salicin  on  evaporation.  The  same  conversion  may  be  effected 
by  heating  populin  with  an  alcoholic  solution  of  ammonia  to  100°  C.  (212°  F.*).  Populin 
is  therefore  simply  benzoyl-salicin,  C,3H,.(C.H50)Oj.  Piria  obtained  from  populin 
28-9  per  cent,  of  benzoic  acid.  (P.  J.  I'r.,  xv.  378.)  Dr.  T.  L.  Phipson,  basing  his  ex- 
periments upon  the  results  of  Piria,  has  succeeded  in  preparing  populin  artificially  by 
combining  salicin  and  benzoic  acid.  Kothing  more  is  necessary  than  to  dissolve  the  two 
substances  in  alcohol,  and  to  concentrate  the  solution.  Crystals  are  formed  having  all 
the  characters  of  populin,  and  consisting  of  salicin  and  benzoic  acid  combined  in  the 
proportion  of  their  equivalents.   (Chem..  A^ews,  Dec.  6,  1862,  p.  278.) 

PORTULACA  OLERACEA.  Garden  Purslane.  An  annual  succulent  weed  of  our 
gardens,  which  has  an  herbaceous,  slightly  saline  taste,  and  is  often  used  as  greens,  being 
boiled  with  meat,  or  with  other  vegetables.  It  is  considered  a  cooling  diuretic,  and  is 
recommended  in  scurvy,  and  affections  of  the  urinary  passages.  The  seeds  have  been 
thought  to  be  anthelmintic  ;  but  they  are  tasteless  and  inert. 

POTEXTILLA  REPTAXS.  Cinque/oil.  A  perennial,  creeping-,  European  herb, 
whose  root  has  a  bitterish,  styptic,  slightly  sweetish  taste,  and  was  formerly  used  in  diar- 
rhoea, and  other  complaints  for  which  astringents  are  usually  prescribed. 

POWDER  OF  ALGAROTH.  Pulvis  Algarothi.  Oxychloride  of  Antimony.  Nitro- 
muriatie  Oxide  of  Antimony.  A  powder  rarely  used  now.  For  a  description  of  its  uses, 
properties,  etc.,  see  14th  edition  IJ.  S.  Dispensatory. 

PREXANTHES  SERPEXTARIA.  Lions  Foot.  This  is  a  perennial  herb,  grow- 
ing in  the  mountainous  districts  of  Virginia  and  North  Carolina.  Dr.  Darlington  con- 
siders it  a  variety  of  Prenanthes  alba.  Pursh  speaks  of  it  as  in  great  repute  amung  the 
inhabitants  of  the  regions  it  inhabits  as  a  remedy  for  the  bite  of  poisonous  serpents,  and 
relates  a  case  in  which  he  had  seen  it  used  effectively.  The  milky  juice  of  the  plant  was 
taken  internally,  and  the  leaves  steeped  in  water  were  applied  to  the  wound  and  fre- 
quently changed.  In  October,  1849,  Dr.  Geo.  B.  Wood  received  a  specimen  of  it  from 
Dr.  Xewsom  J.  Pittman,  of  North  Carolina,  with  the  information  that  he  had  employed 
the  decoction  in  ten  or  twelve  cases  of  the  bite  of  the  rattlesnake  with  uniform  success. 

PRINOS  VERTICILLATUS.  The  black  aUer  is  an  indigenous  shrub,  with  a  stem 
six  or  eight  feet  high,  furnished  with  alternate,  spreading  branches,  and  covered  with  a 
bluish  gray  bark.  The  leaves,  which  stand  alternately  or  irregularly  on  short  petioles, 
are  oval,  pointed,  tapering  at  the  base,  acutely  serrate,  of  a  dark  green  color,  smooth 
above,  but  downy  on  the  veins  beneath.  The  flowers  are  small,  white,  nearly  sessile, 
and  grow  three  or  four  together  at  the  axils  of  the  leaves.  They  are  often  dioecious. 
The  calyx  is  persistent;  the  segments  of  the  corolla  obtuse;  the  stamens  usually  six,  and 
furnished  with  oblong  anthers ;  the  germ  large,  green,  and  roundish,  with  a  short  style, 
terminating  in  an  obtuse  stigma.  The  fruit  when  ripe  consists  of  glossy,  scarlet,  round- 
ish berries,  about  the  size  of  a  pea,  containing  six  cells  and  six  seeds.  Several  of  these 
berries  are  clustered,  so  as  to  form  little  bunches  at  irregular  intervals  on  the  stem.  In 
the  latter  part  of  autumn,  after  the  leaves  have  fallen,  they  still  remain  attached  to  the 


1732  Propylamine.  paet  ir. 

stem,  and  render  the  shruT)  a  striking  object  in  the  midst  of  the  general  nakedness  of 
vegetation.     Hence  the  plant  is  often  called  winterberi-y. 

It  grows  in  all  parts  of  the  United  States,  from  Canada  to  Florida,  frequenting  low 
wet  places,  such  as  swamps,  and  the  borders  of  ponds,  ditches,  and  streams.  Its  flowers 
appear  in  June.  The  berries,  which  have  a  bitter,  sweetish,  somewhat  acrid  taste,  are 
sometimes  used  medicinally  for  the  same  purposes  with  the  bark,  which  was  formerly 
in  the  U.  S.  secondary  list. 

The  dried  bark  is  in  slender  pieces,  more  or  less  rolled,  brittle,  greenish  white  inter- 
nally, and  covered  with  a  smooth  epidermis,  easily  separable,  and  of  a  whitish  ash  color, 
alternating  or  mingled  with  brown.  It  has  no  smell,  but  a  bitter  and  slightly  astringent 
taste.  Boiling  water  extracts  its  virtues.  Mr.  Thos.  J.  Lerch  {A.  J.  P.,  1873,  p.  251) 
has  made  a  careful  but  unsuccessful  search  for  berberina  in  the  bark. 

Black  alder  is  usually  considered  tonic  and  astringent ;  and  is  among  the  remedies 
proposed  as  substitutes  for  Peruvian  bark,  with  which,  however,  it  has  very  little  anal- 
ogy. It  has  been  recommended  in  intermittent  fever,  diarrhoea,  and  other  diseases  con- 
nected with  debility,  especially  gangrene  and  mortification.  It  is  a  popular  remedy  in 
gangrenous  or  flabby  and  ill-conditioned  ulcers,  and  in  chronic  cutaneous  eruptions,  in 
which  it  is  given  internally,  and  applied  locally  in  the  form  of  a  wash  or  poultice.  It 
may  be  used  in  substance  or  decoction.  The  dose  of  the  powder  is  from  thirty  grains 
to  a  drachm,  to  be  repeated  several  times  a  day.  The  decoction,  which  is  usually  pre- 
ferred both  for  internal  and  external  use,  may  be  prepared  by  boiling  two  ounces  of  the 
bark  with  three  pints  of  water  to  a  quart,  and  given  in  the  dose  of  two  or  three  fluid- 
ounces.    A  saturated  tincture,  as  well  of  the  berries  as  of  the  bark,  is  sometimes  employed. 

PKOPYLAMINE.  Propylamia.  Trimethylamine.  Secalia.  Secalin.  Wertheim  in  1850 
prepared  from  narcotine  a  substance  having  the  formula  CjHjN,  and  gave  it  the  name 
metacetamine.  In  the  same  year  Anderson  prepared  from  codeine,  and  Hofmann  from 
methyl,  substances  having  the  same  formula,  giving  respectively  the  names  of  propy- 
lamine and  trimethylamine.  Other  chemists  have  obtained  similarly  constituted  prin- 
ciples from  cod-liver  oil,  ergot,  herring-pickle,  putrid  calfs  blood,  codeine,  etc.,  and  have 
even  found  them  in  saline  combination  in  the  flowers  of  Cratcegus  oxycantha,  Sorbus 
aucuparia,  and  of  one  or  more  species  of  Chenopodium.  Under  the  names  of  propj'lamine 
some  of  these  principles  were  introduced  into  medicine  by  Dr.  Awenarius,  of  St.  Peters- 
burg, and  met  for  a  time  with  considerable  favor  ;  so  that  several  processes  for  preparing 
propylamine  were  published  before  the  13th  edition  of  the  U.  S.  Dispensatory.  Promi- 
nent among  these  was  that  of  Prof.  Procter  (A.  J.  P.,  1859,  p.  127),  as  follows.  Herring- 
pickle  procured  from  the  dealers  in  salt  fish,  having  been  mixed  with  sutBcient  potassa 
to  render  the  liquid  strongly  alkaline,  is  introduced  into  a  retort  or  alembic,  and  heated. 
The  vapors  are  condensed  in  a  receiver  containing  distilled  water  duly  refrigerated, 
and  the  heat  is  continued  until  the  distillate,  as  it  forms,  ceases  to  have  the  odor 
of  herrings.  The  condensed  liquid,  which  contains  the  propylamine  separated  by 
the  potassa  from  its  saline  combination  in  the  pickle,  is  now  neutralized  with  hy- 
drochloric acid,  and  carefully  evaporated  to  dryness.  Ammonia,  which  comes  over 
and  is  condensed  with  the  propylamine,  combines  like  it  with  the  hydrochloric  acid, 
and  the  dry  salt  obtained  is  a  mixture  of  the  hydrochlorutes  of  both  of  these  bases. 
This  is  exhausted  with  absolute  alcohol,  which  dissolves  the  chloride  of  propylamine, 
and  leaves  the  chloride  of  ammonium.  If  the  alcoholic  solution  be  treated  with 
hydrate  of  lime,  propylamine  in  vapor  is  given  out  abundantly  with  very  little  heat, 
and  may  be  condensed  in  a  receiver,  which  should  be  kept  well  cooled.  The  pro- 
cess may  be  simplified  as  suggested  by  Prof.  Procter  in  a  subsequent  number  of  the 
journal  (1859,  p.  222),  by  acidulating  the  liquid  in  the  receiver  with  hydrochloric 
acid,  added  gradually  as  the  acid  becomes  neutralized,  thus  directly  forming  the  hy-. 
drochlorate,  which  may  be  obtained  crystallized  by  subsequent  concentration,  and,  if 
necessary,  freed  from  the  accompanying  chloride  of  ammonium  in  the  manner  already 
mentioned.  Since  the  13th  edition  of  the  U.  S.  Dispensatory  it  has  been  very  clearlj 
shown  that  these  various  substances,  although  containing  the  same  number  of  atoms, 
have  them  differently  arranged,  are  consequently  possessed  of  diverse  properties,  and  are 
hence  only  isomeric.  The  material  obtained  from  herring-pickle  and  other  sources  and 
sold  as  propylamine  is  indeed  not  propylamine  at  all,  but  a  more  or  less  impure  solution 
of  trimethylamine  ;  it  is,  in  truth,  doubtful  whether  propylamine  has  ever  been  procured 
from  a  natural  source,  or  made  in  any  other  way  than  by  treating  iodide  of  propyl  with 
ammonia.  Both  principles  are  derived  ammonias  or  amines,  but  propylamine  is  a  pri- 
mary compound  ammonia  (monamine),  and  trimethylamine  is  a  tertiary  compound 
ammonia  (triamine).  In  the  first  body  the  nitrogen  is  combined  with  two  atoms  of 
hydrogen  and  one  propyl  group,  C3H7,  in  the  second  with  three  methyl  groups  (CH3)3. 
Propyl,  C3H7-)  Methyl,  CH3-I 

H    ^  N  =  CgHgN,  Propylamine.  CHj  }■  N=  C3H3N,  Trimethylamine. 

H  j  •  CH3J 

The  physical  dififerences  are  very  marked.  Thus,  propylamine  boils  at  49°  C.  (120-2° 
¥.),  trimethylamine  at  6°  C.  (42-8°  F.).     The  commercial  propylamine  contains  other 
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ammonia  compounds  besides  trimethylamine,  the  latter  substance  indeed  being  some- 
times present  in  very  small  quantity. 

il.  E.  Perret  (P.  J.  Tr.,  1873,  p.  884)  states  that  a  very  pure  preparation  may  be  made 
by  the  following  process.  The  digestive  apparatus  of  cows,  oxen,  or  sheep  is  to  be  cut 
up,  washed,  mi.x^  with  four  to  six  times  its  weight  of  water,  and  one-fifteenth  of  car- 
bonate of  potassium  or  dry  soda,  and  allowed  to  ferment  at  a  temperature  of  from  59" 
to  6io°  F.  during  thirty-two  to  thirty-six  hours.  The  liquid  is  then  drained  through  a 
■wire  sieve,  and  to  it  is  added  half  its  weight  of  caustic  soda  (soap-maker  lees  at  40°), 
and  the  whole  distilled  very  slowly.  Gas  very  rapidly  escapes,  and  the  mass  swells ; 
the  heat  is  then  moderated.  AVhen  this  reaction  is  ended  propylamine  comes  over, 
mixed  very  slightly  with  methylic  and  ammoniacal  gases.  It  is  contained  in  the  earlier 
portions  of  the  distillate.  This  should  now  be  saturated  with  hydrochloric  acid,  filtered 
and  evaporated  to  dr\'ness.  The  dry  hydrochlorate  is  pounded  with  three  times  its  weight 
of  caustic  soda  (lees  at  40°),  then  distilled  in  a  retort  provided  with  a  tube  which  reaches 
to  near  the  bottom  of  distilled  water  placed  in  the  recipient.  The  trimethylamine  is  ab- 
sorbed by  the  water.  So  soon  as  this  is  saturated  and  the  bubbles  pass  off  at  the  surface,  the 
contents  of  the  receiver  should  be  replaced  by  fresh  water.  3Iessrs.  Ferris  &  Co.,  of  Bris- 
tol. England,  are  said  to  produce  the  drug  upon  a  large  scale,  as  follows.  Herring-brine  is 
distilled  with  soda-lime,  the  alkaline  distillate  saturated  with  hydrochloric  acid  and  evapo- 
rated ;  the  residue  treated  with  alcohol,  the  alcohol  drawn  off.  What  remains  is  distilled 
with  caustic  lime  or  potash,  and  the  products,  condensed  in  cold  water,  sold  as  "  propy- 
lamine.'' If  a  purer  article  is  desired,  the  distilled  products  are  condensed  in  hydro- 
chloric acid,  this  evaporated  to  dryness,  the  residue  treated  with  absolute  alcohol  and 
again  distilled  with  lime.     This  last  process  is  repeated  until  a  pure  product  is  obtained. 

The  best  form  of  trimethylamine  for  use  is  probably  the  hydrochlorate,  which  may 
be  prepared  in  a  state  of  purity  as  a  very  deliquescent  salt,  crystallizing  in  long  needles. 
Mr.  Frederick  Wurtz  makes  it  artificially  by  converting  methylic  alcohol  into  iodide  of 
methyl,  heating  this  under  pressure  with  ammonia,  washing  the  crystals  of  iodide  of 
tetramethylammonium  with  distilled  water,  distilling  this  with  chalk,  receiving  the  gas 
of  trimethylamine  in  hydrochloric  acid,  and  freeing  the  chloride  of  trimethylamine  by 
solution  in  absolute  alcohol  from  chloride  of  ammonium,  which  is  insoluble  in  such 
menstruum.  (Ann.  de  T/ierap.,  1874,  p.  98.)  To  form  the  chloride  naturally  the  distil- 
latory products  in  M.  Ferret's  process  may  be  received  into  hydrochloric  acid  and  sepa- 
rated from  any  chloride  of  ammonium  by  means  of  absolute  alcohol.  Commercial 
propylamine,  i.e.  impure  solution  of  trimethylamine,  is  a  colorless  transparent  liquid,  of 
a  characteristic  odor,  usually  attended  with  some  pungency,  which  may  possibly  be 
ascribed  to  the  ammonia  frequently  mixed  with  it.  It  is  soluble  in  water  and  alcohol, 
has  a  strong  alkaline  reaction,  and  forms  crystallizablesalts  with  the  acids.  If  the  end  of 
a  glass  rod,  previously  dipped  into  hydrochloric  acid,  be  held  over  the  open  mouth  of 
a  vial  containing  it,  a  white  cloud  of  the  chloride  will  be  seen,  as  in  the  case  of  am- 
monia. Pure propylam.ine  is  said  to  be  a  perfectlv  clear,  stronglv  refractive  fluid,  with 
the  odor  of  ammonia ;  a  boiling  point  of  49°  C.  (l"20-2°  F.) ;  a  s^  gr.  (at  20°  C.  (67°  F.)) 
of  07186  ;  inflammable;  miscible  with  water.  "With  hydrochloric  acid  it  makes  a  de- 
liquescent salt,  soluble  in  alcohol,  forming  with  chloride  of  platinum  a  double  salt, 
which  crystallizes  in  large,  dark,  golden-yellow  clino-rhombic  plates,  somewhat  soluble 
in  hot  water  and  alcohol.     Pure  trimethylamine  is  a  gas  at  ordinary  temperatures. 

Dr.  Awenarius,  of  St.  Petersburg,  Russia,  first  called  attention  to  the  use  of  commer- 
cial propylamine  in  rheumatism,  for  which  he  considered  it  a  specific;  so  much  so  that 
a  case  of  doubtful  rheumatism  might  be  diagnosticated  by  the  successful  use  of  this 
remedy  in  the  course  of  a  few  days.  Between  March,  18->4,  and  June,  1856,  he  treated 
in  the  Hospital  Kalinkin,  in  St.  Petersburg,  2-50  cases  of  rheumatism  with  success. 
Some  of  the  cases  were  acute,  some  chronic,  many  metastatic,  with  pericardial,  pleuritic, 
and  meningeal  complications;  and  hemiplegic  and  paraplegic  cases  were  not  wanting; 
but  all  recovered.  In  the  acute  cases  the  pain  and  fever  disappeared  in  a  day  or  two. 
He  mixed  25  drops  of  propylamine  with  six  fluidounces  of  distilled  water,  flavored  if 
necessary  with  sugar  and  oil  of  peppermint,  and  gave  a  tablespoonful  every  two  or  three 
hours,  taking  care  that  the  drug  was  pure  and  freshly  prepared.  {Ann.  de  Therap., 
1859,  p.  74.)  In  this  city  some  years  since  the  remedy  was  extensively  employed  by 
various  practitioners  both  in  hospital  and  private  practice,  and  finally  abandoned  as  not 
yielding  as  good  results  as  the  ordinarj-  alkaline  treatment.  Whether  the  disrepute  was 
caused  by  the  impurity  of  the  drug  employed,  by  the  insufficiency  of  the  dose,  or  by  the 
real  want  of  power  in  the  remedy,  we  do  not  know.  Recently  it  has  come  largely  into 
vogue  in  France  and  to  a  less  extent  in  other  European  countries,  and  much  testimony 
has  been  brought  forward  both  as  to  its  value  and  to  its  want  of  value,  though  on  the 
whole  the  evidence  as  to  its  usefulness  is  in  the  ascendant. 

Locally  applied,  trimethylamine  acts  as  a  powerful  irritant  or,  if  in  sufficient  concen- 
tration, even  as  a  mild  caustic.  According  to  M.  Laborde,  in  its  physiological  action  it 
resembles  the  chloride  or  carbonate  of  ammonium,  though  differing  in  not  causing  con- 
vulsions in  animals  fatally  poisoned  with  it.  (Med.  Times  and  Gazette,  1874,  p.  241.) 
The  chloride  was  found  to  act  in  the  same  way  as  the  trimethylamine,  but  to  be  scarcely 
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more  than  half  as  powerful.  The  irritant  action  of  the  drug  is  very  apparent  in  man, 
so  that  doses  of  over  half  a  drachm  of  the  commercial  propylamine,  even  if  freely  di- 
luted, are  almost  sure  to  produce  decided  symptoms  of  gastro-intestinal  irritation.  In 
a  case  recorded  by  Dr.  B.  F.  Eaton,  after  using  it  for  about  three  days,  the  patient  was 
seized  with  vomiting,  accompanied  with  faintness,  and  excessive  thirst;  but  whether 
these  phenomena  were  the  efl'ects  of  the  propylamine  could  not  be  determined.  (See  A. 
J.  P  ,  1862,  p.  277.)  Large  doses  are  said  in  rheumatism  to  reduce  the  pulse  very 
decidedly  in  force  and  frequency,  and  also  the  temperature  and  the  elimination  of  urea. 
{A7in.  de  Therap.,  1874,  p.  104.)  Hamdy  and  Dujardin-Beaumetz  {Ibid.,  pp.  104,  97) 
state  that  in  animals  the  circulation  is  much  depressed  by  it,  but  M.  Laborde  affirms 
{Med.  Times  and  Gaz.,  1874,  p.  246)  that  the  drug,  unless  given  in  such  doses  as  to 
endanger  serious  results  from  its  local  action,  increases  both  in  man  and  animals  the 
force  of  the  circulation.  There  is  probably  no  better  plan  of  administering  the  remedy 
than  that  recommended  by  Dr.  Awenarius ;  namely,  in  watery  solution.  A  solution 
of  twenty-four  to  forty-eight  drops  of  commercial  propylamine  in  six  fluidounces  of 
peppermint-water,  with  two  drachms  of  sugar,  may  be  given  in  the  dose  of  half  a 
fluidounce,  equivalent  to  two  to  four  drops  of  the  commercial  solution,  every  two  hours 
in  the  more  acute  cases.  Or  thirty-six  grains  of  the  chloride  may  be  substituted  in 
the  mixture  for  the  twenty-four  drops,  and  six  fluidrachms  of  the  solution  of  potassa 
added.  This  would  give,  with  each  dose  of  the  propylamine,  three  or  four  grains  of 
chloride  of  potassium,  which  could  have  no  material  effect,  and  certainly  none  of  an 
injurious  character.  In  France  the  chloride  of  trimethylamine  is  preferred.  The  fol- 
lowing is  a  favorite  formula.  Chloride  of  trimethylamine  ten  grammes,  tincture  of 
orange-peel  twenty -eight  grammes,  syrup  nine  hundred  and  seventy  grammes.  A  table- 
spoonful  contains  about  three  and  a  half  grains.  The  dose  of  the  chloride  of  trimethy- 
lamine is  7  to  15  grains. 

PEUNELLA  VULGAKIS.  Self-heal.  Heal-all.  A  small  perennial  labiate  plant, 
common  both  in  Europe  and  the  United  States.  It  is  inodorous,  but  has  an  austere  bit- 
terish taste.  The  herb  in  flower  was  formerly  used,  in  the  state  of  infusion  or  decoction, 
in  hemorrhages  and  diarrhoea,  and  as  a  gargle  in  sore  throat. 

PSOKALEAEGLANDULOSA.  {Elliot.)  P.  Meltlotoides.  {Michaux.)  Congo  Root, 
Bob's  Root.  Samson's  Snakeroot.  (See  Psoralea  melilotoides,  Gray's  Manual  of  Botany.) 
This  leguminous  plant,  a  foot  or  two  high,  which  grows  wild  in  Ohio  westward  to  Illi- 
nois, and  in  Virginia  southward,  has  been  brought  into  notice  as  a  remedy  by  Dr.  John 
P.  Mettauer,  of  Prince  Edward's  Court-House,  Va.  The  root,  according  to  Dr.  Met- 
tauer,  is  the  most  active  part  of  the  plant.  Both  root  and  leaves  yield  their  virtues  to 
water  and  to  alcohol ;  but  the  latter  is  the  most  efficient  menstruum.  The  season  for 
collecting  the  plant  is  when  it  is  in  flower,  which,  in  Virginia,  is  from  the  first  of  June 
to  the  middle  of  July. 

Dr.  Mettauer  states  that  the  psoralea  is  a  gently  stimulant  tonic,  with  some  influence 
over  the  nervous  system  analogous  to  that  produced  by  tea.  He  considers  it  as  peculiarly 
applicable  to  subacute  irritations  of  the  alimentary  mucous  membrane,  especially  when 
in  some  degree  involving  the  mesenteric  glands,  and  attended  with  diarrhcea.  For  further 
details  see  U.  S.  Dispensatory,  14th  ed.,  or  original  article  in  ZJos;!.  Med.  and  Surg.  Journ., 
Oct.  1867. 

PTELEA  TKIFOLIATA.  Wafer-ash.  Wingseed.  Shrubby  Trefoil.  Hop-tree.  (See 
Qray's  Manual  of  Botany,  revised  edition,  p.  75.)  This  is  a  shrub,  six  or  eight  feet  in 
height,  growing  in  rocky  places  from  Pennsylvania  to  Wisconsin,  and  southward.  Gen- 
eral attention  has  been  called  to  it  by  Drs.  O.  F.  Potter  and  Justus  Steer.  The  bark  of 
the  root  is  the  part  used  in  medicine.  When  dried,  it  comes  in  cylindrical  rolls  or  quills, 
one  or  two  lines  in  diameter,  and  from  one  to  several  inches  long,  of  a  light  brownish 
color,  irregularly  wrinkled,  and  covered  with  a  thin  epidermis.  Internally  it  is  yel- 
lowish white,  but  darkens  by  exposure.  It  has  a  peculiar  somewhat  aromatic  smell,  and 
a  bitter,  persistently  pungent,  and  slightly  acrid,  j^et  not  disagreeable  taste.  It  yields 
its  virtues  to  water,  but  more  readily  to  alcohol.  It  is  said  to  have  been  much  employed 
of  late,  among  the  physicians  of  the  Western  States,  in  the  treatment  of  dyspepsia,  and 
generally  in  diseases  requiring  tonics,  to  which  class  the  ptelea  belongs.  Dr.  Potter  con- 
siders it  a  valuable  and  reliable  remedy.  He  has  long  used  it  in  the  debility  following 
low  fevers,  and  especially  connected  with  gastro-intestinal  irritation,  to  which  it  seems 
to  be  peculiarly  applicable  from  its  mild  and  unirritating  qualities.  It  exercises  a  sooth- 
ing influence  on  the  stomach,  which  receives  it  when  rejecting  other  tonics  ;  while  it  pro- 
motes the  appetite,  invigorates  digestion,  and  helps  greatly  to  re-establish  health  in  con- 
valescence. Dr.  Potter  uses  a  tincture,  made  by  macerating  six  ounces  of  the  bark  and 
half  an  ounce  of  ginger  in  two  quarts  of  whisky,  which  he  gives  in  the  dose  of  one  or 
two  tablespoonfuls  three  times  a  day.  {N.  Y.  Med.  Journ.,  ii.  184.)  The  bark  has  been 
examined  chemicallj'  by  Mr.  Steer,  who  found  it  to  contain,  besides  other  ingredients, 
an  oleoresin,  of  an  acrid  and  bitter  taste,  and  an  odor  recalling  that  of  the  bark,  starch, 
albumen,  a  yellow  coloring  substance,  and  salts  of  lime,  potassa,  and  iron.  He  also  ex- 
tracted from  it  the  alkaloid  berberine,  which  is  probably  the  tonic  principle,  while  the 
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oleoresin  may  impart  to  the  bark  somewhat  stimulant  properties.  {A.  J.  P.,  1807,  p. 
337.)    See  also  a  paper  by  Mr.  G.  M.  Smyser,  in  the  same  journal  (1862,  p.  198). 

PTOMAINES.  Within  the  past  few  years  a  class  of  very  interesting  compounds 
have  been  described  and  are  known  under  this  name.  They  are  alkaloid-like  bases  ob- 
tained from  aiiimal  tissue  after  decomposition  has  commenced,  hence  sometimes  called 
cadaveric  alkaloids.  Bence  Jones  and  Dupre  {Phami.  CentralhalU,  16,  No.  10)  first 
published  a  notice  of  the  finding  of  an  alkaloid-like  base  from  a  decomposing  human  liver. 
Its  sulphate  solution  fluoresced,  and  in  other  ways  resembled  quinine,  yielding  precipi- 
tates also  with  the  usual  alkaloidal  reagents,  iodohydrargyrate  of  potassium,  phosphopo- 
lybdic  acid,  gold  and  platinic  chlorides.  It  appears,  however,  that  Marquardt  had  iso- 
lated such  bases  even  previous  to  this.  The  chief  investigator  of  this  class  of  alkaloids 
has  been  Leline,  who  has  described  several  groups  of  them.  From  cadavers  which  had 
been  buried  1,  3,  6,  and  10  months  in  different  cases,  he  obtained  bases  of  strong  alkaline 
reaction,  all  of  which  formed  characteristic  crystalline  compounds,  with  a  solution  of 
hydrogen  iodide  containing  dissolved  iodine.  Three  were  soluble  in  ether  but  not  pois- 
onous, one  insoluble  in  ether  but  soluble  in  amyl  alcohol  was  in  the  highest  degree  pois- 
onous, producing  in  rabbits  tetanus,  strong  dilatation  of  the  pupil,  paralysis  of  the  heart, 
and  death.  All  of  these  bodies  give  the  general  alkaloid  reactions,  but  change  rapidly 
when  exposed  to  the  air.  Hager  found  an  alkaloid  of  volatile  character  which  he  named 
septicbie;  Liebermann  found  one  resembling  conine  in  reactions,  but  without  the  char- 
acteristic odor  of  conine ;  DragendorfiT  obtained  another  resembling  closely  in  its  reactions 
morphine  and  narcine ;  and  Leline,  lastly,  has  quite  recently  described  a  number  of  these 
volatile  bases  containing  arsenic,  and  derived  from  bodies  in  which  poisoning  by  white 
arsenic  had  taken  place.  These  arsines,  as  they  may  be  termed,  were  very  much  more 
poisonous  in  their  character  than  arsenious  acid  or  any  of  its  simple  solutions. 

The  formation  of  these  volatile  and  frequently  actively  poisonous  bases  in  the  cadaver 
would  seem  to  make  the  task  of  the  toxicologist  very  difficult  when  the  search  for  pois- 
onous bases  has  been  delayed  until  decomposition  has  set  in.  Any  reagent  or  reagents, 
therefore,  which  will  enable  the  chemist  to  decide  between  vegetable  bases  and  these 
ptomaines  becomes  very  important.  Brouardel  and  Bontury  {Comptes-Bendus,  92, 
1056 j.  claim  to  have  found  such  a  decisive  reagent  in  ferricyanide  of  potassium.  This 
compound  when  treated  with  a  solution  of  a  pure  vegetable  alkaloid  is  unacted  upon  by 
it ;  while,  under  the  same  conditions,  it  is  instantly  reduced  to  the  state  of  ferrocyanide 
by  a  ptomaine,  and  thus  becomes  capable  of  forming  Prussian  blue  with  a  ferric  salt. 
Up  to  the  present  but  two  exceptions  to  this  general  rule  have  been  found, — morphine, 
which  readily  reduces  ]x>tassium  ferricyanide,  and  veratrine,  which  gives  traces  of  such 
reduction.  It  is  possible,  however,  that  in  this  last  case  the  reducing  action  is  due  to 
certain  impurities  which  the  investigators  were  unable  to  remove  completely  from  the 
veratrine  employed  by  them. 

Ptomaines  are  probably  devoid  of  medical  properties,  but  are  of  great  interest  to  the 
toxicologist,  not  only  from  a  chemical  stand-point,  but  also  from  the  fact  that  they  are 
excessively  fatal  in  their  effects  upon  the  animal  econom}.  The  well-known  action  of 
putrefactive  flesh,  the  curious  poisonings  sometimes  produced  by  lobsters  and  other 
animals  which  feed  upon  carrion,  are  in  all  probability  caused  by  them.  It  is  probable 
that  diflTerent  members  of  the  class  have  different  physiological  effects,  but  at  present 
we  have  no  definite  information,  so  that  a  most  inviting  field  is  opened  to  the  investi- 
gator. In  regard  to  treatment  of  poisoning  by  putrefactive  animal  matters,  our  present 
knowledge  only  justifies  the  immediate  evacuation  of  the  stomach  and  bowels,  and  the 
meeting  of  the  various  indications  as  they  arise. 

PULMONARIA  OFFICINALIS.  Lungwort.  An  herbaceous  perennial,  European 
plant,  sometimes  cultivated  in  this  country  in  gardens.  The  leaves  are  inodorous,  and 
have  an  herbaceous,  somewhat  mucilaginous,  and  feebly  astringent  taste.  They  have 
been  considered  pectoral  and  demulcent,  and  employed  in  catarrh,  haemoptysis,  consump- 
tion, and  other  affections  of  the  chest ;  but  their  virtues  are  doubtful,  and  they  were 
probably  used  in  pectoral  complaints  as  much  on  account  of  the  supposed  resemblance 
of  their  speckled  surface  to  that  of  the  lungs,  as  from  the  possession  of  any  positively 
useful  properties. 

PlTillCE  STONE.  Putnex.  Obsidian.  A  very  light  porous  stone,  found  in  the  vi- 
cinity of  active  and  extinct  volcanoes,  and  believed  to  have  been  thrown  up  during  their 
eruption.  The  spongy  structure  of  pumice  is  believed  to  be  due  to  the  effects  of  aqueous 
vapor  upon  lava  whilst  in  a  fluid  state.  The  pumice  stone  of  commerce  is  said  to  be 
obtained  chiefly  from  Lipari.  It  is  used  whole,  in  the  manner  of  a  file,  for  removing 
the  outer  surfaces  of  bodies,  or  for  rubbing  down  inequalities,  and,  in  the  state  of  f)ow- 
der,  for  polishing  glass,  metals,  stones,  etc. ;  purposes  to  which  it  is  adapted  by  the  hard- 
ness of  its  particles. 

PYRETHRUM  PARTHENIUM.  (Willd.)  Matricaria  Parthenium.  (Linn.)  Chry- 
santhemum Par  thenium.  (Persoon.)  Feverfew.  A  perennial  herbaceous  plant,  about  two 
feet  high,  with  an  erect,  branching  stem,  pinnate  leaves,  oblong,  obtuse,  gashed,  and 
dentate  leaflets,  and  compound  flowers  in  a  corymb  upon  branching  peduncles.     It  is  a 
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native  of  Europe,  but  cultivated  in  our  gardens.  The  whole  herbaceous  part  is  used. 
The  plant  has  an  odor  and  taste  analogous  to  those  of  chamomile,  which  it  resembles 
also  in  the  appearance  of  its  flowers,  and  in  its  medical  virtues.  According  to  Zeller,  a 
pound  of  it  yields  4-8 grains  of  volatile  oil.  (Centralbatt^  1855.  p.  205.)  The'volatile  oil  is 
greenish,  boils  between  165°  C.  (329°  F.)  and  220°  C.  (428°  F.),  and  separates  on  standing. 
Pyrethrum  camphor,  CjgHjgO,  contains  in  addition  a  hydrocarbon  and  an  oxidized  oil. 
(Dessaignes  and  Chautard,  Journ.  de  Pharm.,  (3,)  13,  241.)  Though  little  employed,  it  is 
undoubtedly  possessed  of  useful  tonic  properties.  The  flowers  of  this  and  of  a  closely 
resembling  species,  Matricaria  parthenoides  (Desf.),  are  said  to  be  used  in  France,  to  a 
considerable  extent,  indiscriminately  with  those  of  the  true  chamomile  pU\nt,  Anthemis 
nobilis,  which  they  closely  resemble,  especially  when  double.  They  may,  however,  be 
distinguished,  in  this  state,  by  their  peculiar  odor,  their  smaller  receptacle,  which  is, 
moreover,  rounded  and  flattened  above,  instead  of  being  conical  and  somewhat  pointed 
as  in  the  Anthemis,  and  by  the  tubular  five-toothed  central  florets,  which  in  the  chamo- 
mile are  small,  few,  and  scarcely  visible,  but,  in  the  two  species  of  Pyrethrum,  are  large, 
very  numerous,  and  very  long. 

PYROACETIC  SPIRIT.  Pt/roacetic  Ether.  Acetone.  (CjHgO.)  This  substance  may 
be  obtained  by  carefully  distilling  acetate  of  calcium,  and  rectifying  the  product  by  re- 
peated distillations  from  quicklime  in  a  water-bath,  until  the  boiling  point  becomes  sta- 
tionary, whereby  it  is  freed  from  water  and  empyreumatic  oil.  It  may  also  be  prepared 
by  heating  gum,  citric  and  tartaric  acids,  sugar,  and  other  vegetable  substances  in  con- 
tact with  lime.  It  is  a  colorless,  volatile,  inflammable  liquid,  having  a  peculiar  pene- 
trating smell,  and  a  pungent  taste  like  that  of  peppermint.  Its  sp.gr.  is  0792  at  18° 
C.  (64-4°  F.),  and  boiling  point  56°  C.  (1328°  F.).  As  found  in  the  shops,  its  density 
is  not  generally  lower  than  0820.  It  is  miscible  in  all  proportions  with  water,  ether, 
and  alcohol,  without  disturbing  its  transparency.  If  it  becomes  turbid  when  mixed 
with  water,  the  fact  shows  that  it  contains  empyreumatic  oil.  It  has  been  confounded 
with  pyroxylic  spirit,  from  which  it  is  distinguished  by  its  inability  to  dissolve  a  satu- 
rated solution  of  chloride  of  calcium,  which  is  instantly  dissolved  in  pyroxylic  spirit. 
(Scanlan.)  It  was  thought  at  one  time  that  the  substance  brought  to  the  notice  of  the 
profession  by  Dr.  John  Hastings,  of  London,  under  the  name  of  naphtha,  as  a  remedy 
for  pulmonary  consumption,  was  pyroacetic  spirit ;  but  it  now  appears  to  be  settled  that 
what  he  intended  was  pyroxylic  spirit.  (See  Methylic  Alcohol,  page  1698.)  There  is  no 
doubt  that  these  spirits  were  used  indiscriminately  in  the  therapeutic  trials  which  grew 
out  of  the  publication  of  Dr.  Hastings's  book  ;  but  no  exact  experiments  have  been  made, 
so  far  as  we  know,  to  determine  the  precise  physiological  action  of  pyroacetic  spirit. 
In  the  arts,  it  is  proposed  to  use  acetone  for  the  preparation  of  varnishes  from  mastic 
and  sandarac;  also  in  the  restoration  of  oil  paintings.  (See  Chem.  News,  March  17,  1865.) 

PYROGALLIC  ACID.  Pyrogallol.  Galline  (Rosing).  (CeHgOj.)  This  substance 
has  acquired  great  importance  as  an  agent  in  photography.  It  is  one  of  the  results  of 
the  igneous  decomposition  of  gallic  acid,  and  may  be  obtained  by  submitting  extract  of 
galls  to  the  same  treatment  as  that  used  for  preparing  benzoic  acid  from  benzoin,  the 
reaction  being  C^HgOs  —  CjHgOj -f  CO.^.  The  vapors  of  pyrogallic  acid  rise,  and  con- 
dense on  the  upper  surface  of  the  paper  diaphragm.  The  chief  difficulty  in  the  process 
is  properly  to  regulate  the  heat ;  as  at  a  high  temperature  this  acid  passes  rapidly  into 
metagallic  acid,  and  thus  the  product  is  diminished.  According  to  Lowig,  it  is  best 
prepared  by  heating  gallic  acid,  previously  dried  at  100°  C.  (212°  F.),  in  a  glass  retort, 
by  means  of  a  chloride  of  zinc  bath,  to  210°  C.  (410°  F.),  when  the  pure  acid  sublimes. 
It  is  stated  by  MM.  de  Luynes  and  Espandieu  that,  in  the  ordinary  method  of  obtain- 
ing pyrogallic  acid,  much  of  the  acid  is  lost.  According  to  Pelouze,  the  proportion  of 
pyrogallic  acid  produced  ought  to  be  very  nearly  75  per  cent.,  but  the  processes  in  use 
yield  only  25  per  cent.  ;  the  pyrogallic  acid  itself  undergoing  rapid  decomposition  at  an 
elevated  temperature.  MM.  de  Luynes  and  Espandieu  have  succeeded  in  preventing 
this  loss  by  decomposing  gallic  acid  in  water  under  pressure,  instead  of  dry  sublimation. 
Gallic  acid  is  introduced  into  a  bronze  boiler  with  twice  or  three  times  its  weiijht  of 
water;  the  temperature  is  raised  to  a  point  from  200°  C.  (392°  F.)  to  210°  C.  (410°  F.), 
and  maintained  at  that  point  for  half  an  hour,  when  the  liquid  is  allowed  to  cool.  The 
boiler  now  contains  a  slightly  colored  solution  of  pyrogallic  acid.  This  is  heated  Avith 
a  little  pure  animal  charcoal,  filtered,  evaporated  sufficiently,  and  set  aside  to  crystallize. 
The  crystalline  mass  obtained  is  somewhat  colored.  To  obtain  it  entirely  white,  nothing 
more  is  necessary  than  to  distil  in  a  vacuum.  The  product  is  quite  75  per  cent.  The 
carbonic  acid  escapes  through  the  joinings  of  the  apparatus,  while  the  watery  vapor  is 
retained.  [A.  J.  P.,  1866,  p.  22.)  Another  equallv  satisfactory  procedure  is  that  of 
Thorpe,  for  details  of  which  see  A.  J.  P.,  1881,  pp.  53,  236. 

Pyrogallic  acid  is  in  white,  shining  scales,  inodorous,  very  bitter,  soluble  in  three  and 
a  half  parts  of  water,  readily  dissolved  b}'  alcohol  and  ether,  fusible  at  115°  C.  (239°  F.), 
and  sublimable  at  210°  C.  (410°  F.  )in  irritating  vapors.  According  to  Rosing,  of  Christi- 
ania,  it  is  always  partially  converted,  when  sublimed,  into  metagallic  acid,  to  which 
probably  it  owes  its  acid  reaction  as  generally  found  in  commerce ;  for,  when  quite  pure, 
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it  has  no  influence  on  litmus-paper.  It  is  a  triatomic  phenol,  CgHjfOH),,  and  is  therefore, 
properly  speaking,  not  an  acid  at  all.  One  of  its  characteristic  properties  is  its  strong 
affinity  for  oxygen,  in  consequence  of  which  it  instantly  undergoes  change  by  contact 
with  chlorine,  iodine,  bromine,  and  the  acids  which  readily  yield  oxygen.  Through  the 
same  property  it  rapidly  reduces  some  of  the  metallic  oxides  ;  and  its  use  in  photography 
is  based  on  this  eflect  exercised  on  the  salts  of  silver.  Though  unalterable  in  the  air 
when  quite  dry,  it  is  rapidly  changed  in  solution  by  the  absorption  of  oxygen,  so  that  it 
may  be  used  for  ascertaining  the  proportion  of  this  gas  in  a  mixture  of  gases.  M.  J. 
Personne,  believing  that  phosphorus  acts  as  a  poison  on  account  of  its  affinity  for  oxy- 
gen, was  led  to  make  experiments  with  pyrogallic  acid.  {Comptes-Rendus,  Oct.  1869.) 
He  found  that  in  doses  of  30  grains  it  produced  in  dogs  ymptoms  and  post-mortem 
lesions  similar  to  those  caused  by  phosphorus. 

QUEBRACHO  BARK,  quebracho  Blanco.  The  bark  of  the  apocynaceous  tree  of 
Chili,  Aspidosperma  quebracho,  is  said  to  appear  in  European  commerce  in  two  varieties, 
the  one  coming  from  the  province  of  Salta,  of  a  lighter,  clearer  color,  the  other  from 
the  province  of  Cordoba,  much  darker.  As  we  have  seen  the  bark,  it  occurs  in  large 
pieces,  half  to  three-quarters  of  an  inch  in  thickness,  covered  on  the  outside  with  a  very 
thick  and  rough  corky  layer,  which  is  of  a  grayish  brown  color,  and  deeply  divided  by 
furrows  and  excavations.  The  inner  side  of  the  bark  is  grayish  or  yellowish,  smooth 
or  somewhat  fibrous,  often  with  small  black  spots.  Upon  section,  the  outer  layer  of 
the  bark  is  red,  with  small  yellowish  spots  ;  the  inner,  light  grayish,  and  minutely 
marked  by  the  ends  of  the  bark  fibres.  The  taste  of  the  bark  is  intensely  bitter.  (For 
microscopical  description  of  the  bark,  see  A.  J.  P.,  1881,  p.  238.)  The  wood  of  the  tree 
is  not  met  with  in  commerce,  but  is  said  to  be  very  hard,  distinctly  marked  with  rings 
of  growth,  and  of  a  bright  chocolate-brown  color,  except  the  very  young  wood,  which 
is  yellowish  or  reddish.  According  to  the  experiments  of  Heise  and  Penzoldt,  the 
wood  is  inactive,  and  contains  no  alkaloids  ;  it  is  used  for  tanning  purposes  in  South 
America. 

In  1878,  Fraude  {Ber.  Deuis.  Chem.  Ges.,  1878.  p.  2189  ;  1879,  p.  1560)  discovered  in  the 
quebracho  bianco  an  a]ka\o\d,aspidospe>'mitie,C„li^l!s^O^;  but  a  series  of  experiments 
have  led  Dr.  F.  Penzoldt  to  the  conclusion  that  it  does  not  represent  the  whole  medical 
activity  of  the  bark,  and  O.  Hesse  is  said  to  have  found  four  other  alkaloids,  one  of 
which,  quebrachine  (CjiHjgXjO,),  he  has  described.  {Ber.  Deuts.  Chem.  Ges.,  xiii.  2308.) 
Aspidospermine  is  soluble  in  about  6000  parts  of  water  at  15°  C.  (59°  F.),  and  the  solution 
has  a  decidedly  bitter  taste,  soluble  in  about  48  parts  of  absolute  alcohol,  in  106  parts  of 
ether,  insoluble  in  glycerin  ;  it  dissolves  readily  in  fats  and  fixed  oils,  cod-liver  oil  dis- 
solving a  larger  proportion  than  it  does  of  quinine.  Its  sulphate  and  hydrochlorate  are 
verj'  soluble.  The  citrate  is  crystallizable,  and  very  soluble.  The  yield  of  aspidosper- 
mine is  very  small,  033  per  cent,  of  the  bark.  Quebracho  bark  is  said  to  be  used  as  an 
antiperiodic  in  Chili,  and  has  recently  attracted  attention  and  been  highly  lauded  as  a 
remedy  in  cardiac  and  asthmatic  dyspnoea.  {Die  Wirkungen  Quebraehodrogin,  Dr.  F. 
Penzoldt,  Erlangen,  1881.)  The  alcoholic  extract  has  been  given  in  asthma,  ursemic 
dyspnoea,  fatty  heart,  etc.,  in  doses  of  5  grains,  with  asserted  surprising  advantage. 
(See  Berlin.  Klin.  Woehens.,  xvi.,  1879;  Prag.  Med.  Woehenschrift,  1879,  iv.)  In  the 
lower  animals  large  doses  of  the  bark  produce  motor  palsy,  with  dyspnoea,  and  finally 
death,  apparently  from  asphyxia.  The  breathing  early  becomes  slower  in  rate,  but 
deeper ;  the  blood-pressure  is  not  until  late  much  affected.  Dr.  F.  Penzoldt  (loc.  eit.) 
believes  that  the  relief  of  dyspnoea  obtained  clinically  by  the  use  of  the  drug  is  caused 
by  its  increasing  the  power  of  the  blood  to  take  oxygen,  and  the  dyspncea  caused  by  poi- 
sonous doses  he  attributes  to  its  preventing  the  blood  yielding  the  oxygen  to  the  tissues, 
but  he  does  not  clearly  prove  his  theory. 

Quebracho  Colorado  and  Quebracho  Gum  are  respectively  the  wood  and  the  dried  juice 
or  water}'  extract  of  the  Loxopterygium  Lorentzii,  a  large  tree  growing  in  the  Argentine 
Republic.  The  wood  is  very  heavy,  hard,  and  of  a  reddish  brown  color.  (See  A.  J. 
P.,  1879,  p.  152  ;  also,  Penzoldt,  loc.  cif. ;  P.  J.  Tr.,  xii.)  Quebracho  Colorado  has  been 
used  as  a  substitute  for  the  true  quebracho,  but  is  essentially  different  from  it,  and  prob- 
ably is  a  simple  astringent  and  gastro-intestinal  stimulant,  although  Dr.  Penzoldt  claims 
that  it  is  similar  in  its  action,  but  much  weaker  than  quebracho  bianco.  A  tincture  of 
quebracho  has  been  made :  1  part  to  5  parts  of  alcohol  sp.  gr.  -923.  Wine  of  quebracho  : 
1  part  quebracho  bark,  2  parts  alcohol  sp.  gr.  -923,  white  wine  16  parts. 

QUINOA.  The  Cbenopodium  quinoa  is  largely  cultivated  in  Southern  Peru  and 
Southern  Chili,  often  above  the  height  at  which  barley  and  rye  will  ripen,  for  the  sake 
of  its  seeds.  These  are  about  the  size  of  white  mustard-seeds,  but  flatter,  and  afford  a 
flour  resembling  somewhat  oat-meal.  The  starch  grains  are  very  small,  and  constitute 
about  40  per  cent,  of  the  grain,  which  also  contains  5  per  cent,  of  sugar,  Ih  of  casein, 
and  11  of  albumen  and  other  protein  compounds.  One  variety,  the  red  quinoa,  contains 
a  bitter  principle  in  the  seed-husks,  and  is  used  to  some  extent  as  an  emetic  and  anti- 
periodic.  {A.  J.  P.,  1872,  p.  659.) 

RANUNCULUS.  Crowfoot.   Most  of  the  plants  belonging  to  the  genus  Ranunculus 
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have  similar  acrid  properties,  and,  from  their  close  resemblance,  are  confounded  under 
the  common  name  of  buttercup.  R.  bulbosus  was  formerly  on  the  secondary  list  of  the 
U.  S.  Pharmacopoeia ;  but  R.  scelei^atus  had  attracted  more  attention  in  Europe,  and  R. 
acris  and  R.  Flammula  were  recognized  by  the  Dublin  College. 

In  May  and, June  our  pastures  are  everywhere  adorned  with  the  rich  yellow  flowers  of 
R.  bulbosus,  which  is  distinguished  by  the  bulb-like  base  of  the  stem,  and  the  fact  that 
the  lateral  divisions  of  its  leaves  are  sessile,  whilst  the  terminal  are  stalked  and  three- 
parted,  all  being  wedge-shaped.  Somewhat  later  R.  acris  and  R,  repens  begin  to  bloom, 
and  a  succession  of  similar  flowers  is  maintained  till  September.  The  two  latter  species 
prefer  a  moister  ground,  and  are  found  most  abundantly  in  meadows.  R.  sceleratus 
frequents  ponds  and  ditches.  In  all  these  species,  the  whole  plant  is  pervaded  by  a  vola- 
tile acrid  principle,  which  is  dissipated  by  drying  or  by  heat,  and  may  be  separated  by 
distillation.  Dr.  Bigelow  found  that  water  distilled  from  the  fresh  plant  had  an  acrid 
taste,  and  produced  when  swallowed  a  burning  sensation  in  the  stomach ;  and  that  it 
retained  these  properties  for  a  long  time  if  kept  in  closely-stopped  bottles.  Dr.  Clarus 
discovered,  in  R.  sceleratus,  besides  the  acrid  volatile  oil,  a  nearly  inert  resin,  and  a 
narcotic  principle  called  anemonin  ov  anemone  camphor,  Cj^Hj^Og.  The  volatile  oil  is 
soluble  in  ether,  and  is  decomposed,  on  standing,  into  a  white  amorphous  substance 
having  acid  properties  {anemo?iic  acid),  Ci^Hj^O,,  and  into  anemonin.  Other  species  of 
Ranunculus  probably  have  the  same  constituents.  {B.  and  F.  Med.-Chir.  Rev.,  1859, 
p.  181.)  The  plant  itself,  when  chewed,  excites  violent  irritation  in  the  mouth  and 
throat;  inflaming  and  even  excoriating  the  tongue  and  inside  of  the  cheeks  and  lips,  if 
not  quickly  discharged. 

Medical  Properties  and  Uses.  Crowfoot,  when  swallowed  in  the  fresh  state,  produces 
heat  and  pain  in  the  stomach,  and,  if  the  quantity  be  considerable,  may  excite  fatal  in- 
flammation. Dr.  Clarus  states  that  it  has  also  narcotic  properties,  diminishing  the  fre- 
quency of  the  pulse  and  respiration,  and  producing  palsy  of  the  extremities.  It  is,  how- 
ever, never  used  internally.  The  property  for  which  it  has  attracted  the  attention  of 
physicians  is  that  of  inflaming  and  vesicating  the  skin  ;  and,  before  the  introduction  of 
the  Spanish  fly  into  use,  it  was  much  employed  for  this  purpose.  But  the  uncertainty 
and  occasional  violence  of  its  action  have  nearly  banished  it  from  regular  practice.  It 
probably  varies  in  strength  with  the  season,  and  in  the  dried  state,  or  in  decoction,  is 
wholly  inert. 

REALGAR.  (As^S^.)  This  is  the  disulphide  of  arsenic.  It  is  found  native  in  Saxony, 
Bohemia,  Transylvania,  and  in  various  volcanic  regions.  Realgar  is  artificially  made 
by  melting  arsenious  acid  with  about  half  its  weight  of  sulphur.  {Turner.)  Thus  pre- 
pared, it  is  of  a  crystalline  texture,  of  a  beautiful  ruby-red  color,  of  a  uniform  con- 
choidal  fracture,  somewhat  transparent  in  thin  layers,  and  capable  of  being  sublimed 
without  change.  Native  realgar  is  said  to  be  innocent  when  taken  internally,  while 
that  artificially  prepared  is  poisonous,  in  consequence,  according  to  Guibourt,  of  con- 
taining a  little  arsenious  acid.     Realgar  is  used  only  as  a  pigment. 

RED  CHALK.  Reddle.  A  mineral  substance  of  a  deep  red  color,  of  a  compact  tex- 
ture, dry  to  the  touch,  adhering  to  the  tongue,  about  as  hard  as  chalk,  soiling  the 
fingers  when  handled,  and  leaving  a  lively  red  trace  when  drawn  over  paper.  It  con- 
sists of* clay  and  oxide  of  iron,  and  is  intermediate  between  bole  and  red  ochre,  contain- 
ing more  oxide  of  iron  than  the  former,  and  less  than  the  latter.  It  is  used  for  drawing 
lines  upon  wood,  etc.,  and  is  sometimes  made  into  crayons  bj- levigating  and  elutriating 
it,  then  forming  it  into  a  paste  with  mucilage  of  gum  arable,  moulding  this  into  cylin- 
ders, and  drying  it  in  the  shade.  It  has  been  used  internally  as  an  absorbent  and  as- 
tringent. 

REGIANINE.  This  is  a  principle  obtained  by  Mr.  Phipson  from  the  nut  of  Juff' 
tans  regia.  It  occurs  in  octohedral,  prismatic,  or  feathery  crystals,  and  gives  with  am- 
monia and  other  alkalies  a  reddish  purple  solution,  from  which  hydrochloric  acid  pre- 
cipitates an  amorphous  powder,  regianic  acid.  It  is  probably  identical  with  the  nucin 
obtained  from  green  walnut-shells. 

RENNET.  GASTRIC  JUICE.  For  an  account  of  the  constitution  of  gastric  juice 
and  its  properties  the  reader  is  referred  to  works  upon  physiology.  The  crude  juice  was 
used  by  Dr.  P.  S.  Physick  as  a  local  application  to  cancerous  and  other  foul  ulcers,  but 
is  at  present  never  employed  externally  or  internally.  Two  preparations  are,  however, 
made  from  the  stomach  of  lower  animals,  namely,  rennet  and  pepsin  ;  the  latter  being 
oflBcinal,     (See  Part  I.) 

Rennet.  This  is  an  aqueous  or  vinous  infusion  of  the  dried  stomach  of  the  calf, 
though  that  of  the  sheep  or  other  animal  would  probably  answer  the  same  purpose.  It 
is  much  used,  as  every  one  knows,  for  curdling  milk  ;  a  property  which  it  owes  to  a 
portion  of  the  gastric  secretion,  retained  and  dried  in  the  mucous  tissue  of  the  stomach. 
To  the  same  material  it  probably  owes  the  property  which  it  possesses  of  converting 
glucose  into  lactic  acid  ;  and  there  is  little  doubt  that  it  is  capable,  in  greater  or  less 
degree,  of  exercising  the  solvent  property  of  gastric  juice  over  albuminous  and  fibrin- 
ous food.     The  first  of  the  properties  just  referred  to  suggested  to  Dr.  James  Gray,  of 


PART  n.        Reseda  Lvieola. — Shododendrum  Chrysanthum.  1739 

Glasgow,  the  use  of  rennet  in  diabetes,  with  the  object  of  promoting  the  conversion  of  any 
sugar  of  grapes  that  might  be  formed  in  the  stomach  into  lactic  acid,  and  thus  prevent- 
ing its  entrance  into  the  circulation  in  its  unchanged  state.  He  met  with  consider- 
able success  in  this  use  of  the  remedy  ;  and  it  has  since  been  employed  by  others,  in  the 
same  disease,  with  supposed  advantage.  Dr.  Gray  gave  a  teaspoonful  of  the  rennet 
after  each  meal.  To  be  eflScient  it  must  be  recently  prepared,  and  of  such  strength  that 
a  teaspoonful  will  coagulate  a  pint  of  milk  in  five  minutes.  [Ed.  Monthly  Joum.  of 
Med.  Sci.,  1853,  p.  31.)  Rennet  seems  also  to  have  been  popularly  employed  for  pro- 
moting defective  digestion  in  the  west  of  England.  (Med.  Times  and  Oaz.,  1857,  p. 
411.)  It  is  highly  probable  that  the  preparation  usually  employed  to  curdle  milk 
may  contribute  to  the  ready  digestibility  of  the  curds  and  whey,  so  favorite  an  article 
of  diet  among  children  in  this  country.  Dr.  Geo.  Ellis  gives  the  following  method  of 
preparing  rennet-wine,  from  which  he  has  obtained  the  most  satisfactory  results,  when 
pepsin  from  inadequate  preparation  had  failed  him.  Take  the  stomach  ^f  a  calf  imme- 
diately after  death,  cut  off  and  reject  about  three  inches  of  the  upper  or  cardiac  por- 
tion, slit  the  stomach  longitudinally,  wipe  it  gently  with  a  dry  napkin  so  as  to  remove 
as  little  of  the  clean  mucus  as  possible,  then  cut  it  into  small  pieces,  the  smaller  the 
better,  put  it  into  a  common  wine-bottle,  fill  the  bottle  with  good  sherry,  and  let  it  stand 
corked  for  three  weeks.  The  dose  is  a  teaspoonful,  in  a  wineglassful  of  water,  imme- 
diately after  each  meal.  It  is  known  to  be  good  if  a  teaspoonful  will  coagulate  half  a 
pint  of  milk  in  two  minutes  at  100=  F.   {Dub.  Med.  Press,  July  16,  1862.) 

RESEDA  LUTEOLA.  Weld.  Dyers  Weed.  An  annual  European  plant,  natural- 
ized in  the  United  States.  It  is  inodorous,  and  has  a  bitter  taste,  which  is  very  adhesive. 
Volhard  showed  that  sulphocyanide  of  allyl,  CjH.,  OSCX  (oil  of  mustard),  was  present 
in  the  root,  and  Chevreul  obtained  from  it  by  sublimation  a  peculiar  yellow  coloring 
matter,  which  he  called  luteolin.  Rochleder  and  Brener  (Joum.  Prakt.  Chem.,  99,  433) 
found  that  when  fused  with  caustic  potash  it  was  decomposed  into  phloroglucin  and 
protocatechuic  acid  with  evolution  of  carbon  dio.vide.  In  medicine  it  has  been  em- 
ployed as  a  diaphoretic  and  diuretic,  and  is  used  only  for  dyeing  purposes  in  Europe. 

RESORCIN.  (CgHgO,.)  Hlasiwetz  and  Earth  first  obtained  this  organic  body  in 
1864  from  galbanum  resin,  by  fusing  it  with  potassa  ;  it  was  subsequently  obtained  from 
sagapenum,  assafoetida,  ammoniac,  and  gum  acaroides.  According  to  Kopp,  it  is  most 
easily  and  cheaply  prepared  by  the  destructive  distillation  of  brazilin,  or  from  the  wash 
or  mother- waters  obtained  in  its  manufacture  from  Brazil  wood.  It  is  now  (1882)  best 
prepared  by  fusing  potassium  benzoldisulphonate  with  caustic  potassa.  Resorcin  is  a 
diatomic  phenol,  isomeric  with  pyrocatechin  and  hydroquinone.  It  crystallizes  in  pris- 
matic crystals  of  the  rhombic  system,  melting  at  104°  C.  (2192°  F.),  distilling  at  267° 
C.  (512-6°  F. ),  easily  soluble  in  water,  alcohol,  and  ether,  insoluble  in  chloroform  and 
carbon  disulphide.  A  small  quantity  treated  with  fuming  sulphuric  acid  is  dissolved, 
with  the  production  of,  first,  an  orange-yellow,  then  a  greenish  blue,  and  finally  a  pure 
blue  color.  Bromine-water  precipitates  its  aqueous  solution,  tribromresorcin  separating 
in  minute  crystals.  Several  of  the  comjwunds  of  resorcin  with  phthalic  acid  have  as- 
sumed great  technical  importance  as  dye  colors,  under  the  names  of  fluorescein,  eosin, 
and  uranine.    (For  a  case  of  poisoning  by  resorcin,  see  JV.  R.,  April,  1882.) 

RHIGOLENE.  This  name  was  given  by  Dr.  H.  J.  Bigelow,  of  Boston,  to  a  very 
light,  inflammable  liquid,  obtained  by  distilling  petroleum,  and  separating  the  liquids 
of  the  lowest  boiling  point  by  redistillation,  until  one  is  obtained  which  boils  at  about 
18°  C.  (644°  F.).  It  is  not  pretended  that  this  is  a  peculiar  definite  compound  ;  on  the 
contrary,  it  is  simply  a  fluid  more  volatile  than  any  one  previously  known,  and  capable, 
consequently,  of  producing  a  greater  degree  of  cold  by  its  evaporation.  In  this  respect 
rhigolene  probablv  exceeds  all  other  substances,  with  the  exception  of  cymogene,  which 
boils  at  0°  C.  (32°  F.).  A  degree  of  cold  —9°  C.  (15°  F.)  is,  according  to  Dr.  Bigelow, 
obtained  through  the  evaporation  of  this  liquid  by  means  of  the  common  atomizer  or 
"  spray-producer."  This  is  the  chief  use  of  the  liquid  ;  which  may  be  employed  as  a 
substitute  for  ether,  and  with  still  greater  effect,  in  producing  congelation  of  any  part 
of  the  body  preparatory  to  a  surgical  operation,  or  a  great  degree  of  cold  for  any  other 
purpose.  It  should,  when  not  in  use,  be  kept  in  a  cool  place,  in  bottles  tightly  corked  ; 
as  otherwise  it  will  be  rapidly  evaporated.  In  a  warm  place  it  might  break  the  bottles 
through  its  extreme  volatility,  unless  the  stopper  should  previously  be  driven  out.  It 
has  been  accused  of  being  liable  to  explosion  ;  but  this  is  not  true,  unless  the  vapor 
should  be  mixed,  in  certain  proportions,  with  atmospheric  air,  and  then  approached  by 
a  burning  body. 

RHODODENDRUM  CHRYSANTHUM.  Yellow-flowered  Rhododendron.  The 
leaves  of  this  Siberian  rhododendron,  when  fresh,  have  a  feeble  odor,  said  to  resemble 
that  of  rhubarb.  In  the  dried  ^tate,  they  are  inodorous,  but  have  an  austere,  astringent, 
bitterish  taste.  They  yield  their  virtues  to  water  and  alcohol.  They  are  stimulant,  nar- 
cotic, and  diaphoretic,  producing,  when  first  taken,  increase  of  heat  and  arterial  action, 
subsequently  a  diminished  frequency  of  the  pulse,  and,  in  large  doses,  vomiting,  purging, 
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and  delirium.  They  have  been  long  employed  in  Siberia  as  a  remedy  in  rheumatism  ; 
and  their  use  has  extended  to  various  parts  of  Europe.  Their  action  is  said  to  be  accom- 
panied with  a  sensation  of  creeping  or  pricking  in  the  aftected  part,  which  subsides  in  a 
few  hours,  leaving  the  part  free  from  pain.  They  have  been  recommended  also  in  gout, 
lues  venerea,  and  palsy.  In  Siberia  they  are  prepared  by  infusing  two  drachms  of  the 
dried  leaves  in  about  ten  ounces  of  water,  in  a  close  vessel,  and  keeping  the  liquid  near 
the  boiling  point  during  the  night.  The  strained  liquor  is  taken  in  the  morning;  and  a 
repetition  of  the  dose  three  or  four  days  successively  generally  effects  a  cure.  The 
remedy  is  not  used  in  this  country. 

RIGA  BALSAM.  Balsamum  Carpaticum.  Balsamum  Libani.  This  is  usually  stated 
to  be  a  product  of  Pinus  Ceynbra,  a  large  tree  growing  in  the  mountainous  regions  and 
northern  latitudes  of  Europe  and  Asia.  The  juice  exudes  from  the  extremities  of  the 
young  twigs,  and  is  collected  in  flasks  suspended  from  them.  It  is  a  thin,  white  fluid, 
having  an  odor  analogous  to  that  of  juniper,  and  possessing  the  ordinary  terebinthinate 
properties.  In  this  country  it  is  very  rare ;  but  it  is  occasionally  brought  from  Riga  or 
Cronstadt  in  bottles.  M.  Keller,  of  Darmstadt,  affirms  that  Riga  Balsam  is  nothing 
but  the  product  of  the  ordinary  Pinus  palustris.  A  similar  product,  called  Hungarian 
balsam,  is  obtained  in  the  same  manner  from  Pinus  Pumilio,  growing  on  the  mountains 
of  Switzerland,  Austria,  and  Hungary.     It  is  scarcely  known  in  the  United  States. 

ROBINIA  PSEUDACACIA.  Locust-tree.  This  well-known  indigenous  tree  has  a 
place  in  the  Materia  Medica  of  the  "  eclectics."  The  bark  of  the  root  is  the  most  active 
part,  and  is  said  to  be  tonic,  and  in  large  doses  purgative  and  emetic. 

Medical  Properties.  Zwenger  and  Dronke  (Ann.  Chan.  Pharm.,  Supp.,  i.  257)  found 
a  glucoside,  robinin,  ^■a^^siPi^i  which,  treated  with  dilute  acids,  yielded  quercetin  and  a 
sugar.  Hiasiwetz  also  obtained  asparapin,  C^HgNjOj,  from  the  root.  Three  cases  of 
poisoning  in  children,  who  had  eaten  of  the  root  by  mistake,  have  been  recorded.  The 
symptoms  were  like  those  produced  by  an  overdose  of  belladonna ;  but  all  the  children 
recovered.  One  of  them,  who  happened  to  be  laboring  under  intermittent  fever  at  the 
time,  had  no  return  of  the  paroxysms  afterwards.  [Ann.  de  Therap.,  1860,  p.  64.)  These 
facts  render  caution  advisable  in  the  use  of  the  root,  yet  are  also  well  calculated  to  stimu- 
late inquiry. 

ROTTEN  STONE.  Terra  Cariosa.  An  earthy  mineral,  occurring  in  light,  dull,  fri- 
able masses,  dry  to  the  touch,  of  a  very  flne  grain,  and  of  an  ash-brown  color.  It  is 
obtained  from  Derbyshire  in  England,  and  is  used  for  polishing  metals.  A  particular 
account  of  it  may  be  found  in  A.  J.  P. ,  1860,  p.  463. 

RUBIA.  (Oarance,  Fr. ;  Krappwurzel,  G. ;  Robbia,  It.  ;  Rubia  de  iinetoreros, 
Granza,  Sp.)  Under  this  name  the  U.  S.  P.  formerly  recognized  madder.  Rubia 
tinctorum.  Willd.  Sp.  Plant,  i.  603 ;  Woodv.  Med.  Bot.  p.  173,  t.  67.  The  root  of 
the  dyers'  madder  is  perennial,  and  consists  of  numerous  long,  succulent  fibres,  varying 
in  thickness  from  the  size  of  a  quill  to  that  of  the  little  finger,  and  uniting  at  top  in  a  com- 
mon head,  from  which  also  proceed  side-roots  that  run  near  the  surface  of  the  ground, 
and  send  up  many  annual  stems.  These  are  slender,  qvuidrangular,  jointed,  procum- 
bent, and  furnished  with  short  prickles,  by  which  they  adhere  to  the  neighboring  plants 
upon  which  they  climb.  The  leaves  are  elliptical,  pointed,  rough,  firm,  about  three 
inches  long  and  nearly  one  inch  broad,  having  rough  points  on  their  edges  and  midrib, 
and  standing  at  the  joints  of  the  stem  in  whorls  of  four,  five,  or  six  together.  The 
branches  rise  in  pairs  from  the  same  joints,  and  bear  small  yellow  flowers  at  the  summit 
of  each  of  their  subdivisions.  The  fruit  is  a  round,  shining,  black  berry.  The  plant  is 
a  native  of  the  south  of  Europe  and  the  Levant,  and  is  cultivated  in  Asia  Minor,  France, 
Holland,  and  the  south  of  Italy.  It  is  from  Holland  that  commerce  derives  its  chief 
supply.  The  root,  which  is  the  part  used,  is  dug  up  in  the  third  summer,  and,  having 
been  deprived  of  its  cuticle,  is  dried  by  artificial  heat,  and  then  reduced  to  a  coarse 
powder.  In  this  condition  it  is  packed  in  barrels,  and  sent  into  the  market.  Madder 
from  the  Levant  is  in  the  state  of  the  whole  root;  from  the  south  of  France,  either 
whole  or  in  powder.  The  plant  is  also  cultivated  in  this  country,  in  the  States  of  Dela- 
ware and  Ohio.  The  root  consists  of  a  reddish  brown  bark,  and  a  ligneous  portion 
within.  The  latter  is  yellow  in  the  recent  state,  but  becomes  red  when  dried.  The 
powder,  as  kept  in  the  shops,  is  reddish  brown.  Madder  has  a  weak  peculiar  odor,  and 
a  bitterish  astringent  taste ;  and  imparts  these  properties,  as  well  as  a  red  color,  to  water 
and  alcohol.  It  contains  as  its  most  important  constituent  alizajnn,  Ci4Hg(OH)202,  and 
with  it  as  coloring  matter  of  secondary  importance  puryurin,  C,^H5(OH)302.  Besides 
these  two  technically  important  constituents  there  has  been  vQcogmzc^  pseudopurpuHn, 
an  orange  dye-color,  and  a  yellow  one  (xanthopurpurin).  These  coloring  matters,  how- 
ever, are  probably  decomposition  products  from  glucosides  existing  in  the  fresh  plant. 
Thus,  alizarin  is  known  to  result  along  with  glucose  from  the  treatment  with  dilute 
acids  of  rubianie  or  ruberythric  acid,  CjgHjgOj^,  according  to  the  reaction  :  Cj^H^gOj^-j- 
2H2O  =  Cj^HgO^  +  2C8Hi20g.  The  most  interesting  of  the  coloring  substances  is  the  ali- 
zarin. It  may  be  obtained  from  the  alcoholic  extract  by  sublimation,  in  the  method 
employed  by  Mohr  in  obtaining  benzoic  acid.  [Journ.  de  Pharm..,  3e  ser.,  xxxi.  267.) 
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It  is  orange  red,  inodorous,  insipid,  crystallizable,  capable  of  being  sublimed  without 
change,  scarcely  soluble  in  cold  water,  soluble  in  boiling  water,  and  very  readily  so  in 
alcohol,  ether,  the  fixed  oils,  and  alkaline  solutions.  The  alcoholic  and  watery  solutions 
are  rose-colored  ;  the  ethereal,  golden  yellow  ;  the  alkaline,  violet  and  blue  when  con- 
centrated, but  violet  red  when  sufficiently  diluted.  A  beautiful  rose-colored  lake  is  pro- 
duced by  precipitating  a  mixture  of  the  solutions  of  alizarin  and  alum.  Alizarin  was 
recognized  by  Graebe  and  Liebermann  in  1868  as  a  derivative  of  anthracene,  Cj4H,q. — a 
hydrocarbon  contained  in  coal-tar, — and  in  the  same  year  they  elaborated  a  method  for 
preparing  it  commercially  from  anthracene.  Upon  this  arose  rapidly  a  great  chemical 
industry,  so  that  in  1878  the  value  of  the  artificial  alizarin  annually  produced  was 
nearly  $7,500,000.  Madder  also  contains  sugar;  and  Dobereiner  succeeded  in  obtain- 
ing alcohol  from  it  by  fermentation  and  distillation,  without  affecting  its  coloring  prop- 
erties.    It  is  much  used  by  dyers. 

Madder  was  formerly  thought  to  be  emmenagogue  and  diuretic,  and  was  used  in 
amenorrhoea,  dropsy,  jaundice,  and  visceral  obstructions.  It  is  still  occasionally  pre- 
scribed in  suppressed  menstruation  ;  but  physicians  generally  have  no  confidence  in  its 
efficacy  in  this  or  any  other  complaint.  When  takes  into  the  stomach  it  imparts  a  red 
color  to  the  milk  and  urine,  and  to  the  bones  of  animals,  without  sensibly  aflecting  any 
other  tissue.  The  effect  is  observable  most  quickly  in  the  bones  of  young  animals,  and 
in  those  nearest  the  heart.  Under  the  impression  that  it  might  effect  some  change  in 
the  osseous  system,  it  has  been  prescribed  in  rachitis,  but  without  any  favorable  result. 
The  dose  is  about  half  a  drachm,  repeated  three  or  four  times  a  day. 

EUTA.  Under  this  name  the  U.  S.  P.  formerly  recognized  the  Rata  graveolens.  Com- 
mon rue  {Rue  odorante,  Fr.  ;  Garien-Raute,  G. ;  Ruta,  It. ;  Ruda,  Sp.)  is  a  perennial  plant, 
usually  two  or  three  feet  high,  with  several  shrubby  branching  stems,  which,  near  the 
base,  are  woody  and  covered  with  a  rough  bark,  but  in  their  ultimate  ramifications  are 
smooth,  green,  and  herbaceous.  The  leaves  are  doubly  pinnate,  glaucous,  with  obovate, 
sessile,  obscurely  crenate,  somewhat  thick  and  fleshy  leaflets.  The  flowers  are  yellow, 
and  disposed  in  a  terminal  branched  corymb  upon  subdividing  peduncles.  The  calyx 
is  persistent,  with  four  or  five  acute  segments ;  the  corolla  consists  of  four  or  five  con- 
cave petals,  somewhat  sinuate  at  the  margin.  There  are  usuallj-  ten  stamens,  but  some- 
times only  eight.  The  plant  is  a  native  of  the  south  of  Europe,  but  cultivated  in  our 
gardens.  It  flowers  from  June  to  September.  The  whole  herb  is  active  ;  but  the 
leaves  are  usually  employed.  These  have  a  strong  disagreeable  odor,  especially  when 
rubbed.  Their  taste  is  bitter,  hot,  and  acrid.  "When  recent,  and  in  full  vigor,  they 
have  so  much  acrimony  as  to  inflame  and  even  blister  the  skin,  if  much  handled ; 
but  the  acrimony  is  diminished  by  drying.  Their  virtues  depend  chiefly  on  a  volatile 
oil,  which  is  very  abundant,  and  is  contained  in  glandular  vesicles,  apparent  over  the 
whole  surface  of  the  plant.  (See  Oleum  Rutae.)  They  contain,  also,  according  to  Mahl, 
chlorophyll,  albumen,  an  azotized  substance,  extractive,  gum,  starch  or  inulin,  malic 
acid,  and  lignin  ;  and,  according  to  Borntrager.  a  peculiar  acid  which  he  calls  rutinie 
acid,  CjjHjgO.j.  {Chem.  Gazette,  1845,  p.  385.)  Rutinie  acid  is  the  coloring  principle  of 
rue,  and  has  been  found  in  various  other  plants.  It  was  thought,  at  one  time,  that  it 
might  be  identical  with  quercitrin ;  but  though,  like  that  principle,  yielding  quercetin 
and  sugar,  it  has  been  shown  to  be  distinct.  Like  quercitrin,  it  seems  to  play  an  impor- 
tant part  in  the  coloring  of  plants.  (Joum.  de  Pharm.,  18C2,  p.  165.)  Both  alcohol 
and  water  extract  their  active  properties. 

Medical  Properties  and  Uses.  Rue  is  stimulant  and  antispasmodic,  and,  like  most 
other  substances  which  excite  the  circulation,  occasionally  increases  the  secretions,  espe- 
cially when  deficient  from  debility.  It  appears  to  have  a  tendency  to  act  upon  the 
uterus;  in  moderate  doses  proving  emmenagogue,  and  in  larger,  producing  a  degree  of 
irritation  in  the  organ  which  sometimes  determines  abortion.  Taken  very  largely  it  acts 
as  an  acrid  narcotic  poison.  Three  cases  are  recorded  by  Dr.  Helie  in  which  it  was  taken 
by  pregnant  women,  with  the  effect  of  producing  dangerous  gastro-intestinal  inflamma- 
tion and  cerebral  derangement,  which  continued  for  several  days,  but  ended  at  length 
in  recovery.  In  each  instance  miscarriage  resulted.  Great  depression  and  slowness  of 
the  pulse  attended  the  narcotic  action  of  the  poison.  In  one  of  these  cases,  three  fresh 
roots  of  the  size  of  the  finger  were  used  in  the  form  of  decoction.  {Ann.  d'Hyg.  Pub.  et 
de  Med.  Leg.,  xx.  180.)  A  case  is  recorded  by  Dr.  G.  F.  Cooper  in  the  Nashrille  Joum. 
of  Med.  and  Surg.,  in  which  a  man,  convalescent  from  dysentery,  having  added  some 
brandy  to  a  handful  of  the  bruised  herb,  expressed  it,  and  took  the  whole  of  the  liquor, 
with  fatal  effects.  The  prominent  symptoms  were  vomiting,  violent  tormina,  tenesmus 
with  bloody  stools,  abdominal  distention  with  tenderness,  and  severe  strangury.  {Med. 
Exam.,  X.  S.,  ii.  720.)  Rue  is  sometimes  used  in  hysterical  affections,  worms,  flatulent 
colic,  and  amenorrhoea,  particularly  in  the  last  complaint.  It  has  also  been  highly 
recommended  in  uterine  hemorrhage,  especially  when  dependent  on  an  atonic  state  of 
the  organ.  The  ancients  employed  it  as  a  condiment,  and  believed  it  to  possess,  besides 
other  valuable  properties,  that  of  resisting  the  action  of  poisons.  Its  excitant  and  irri- 
tating properties  require  that  it  should  be  used  with  caution.  The  dose  is  from  fifteen 
to  thirty  grains  two  or  three  times  a  day,  preferably  given  in  infusion. 
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SABBATIA  ANGULARIS.  Pursh.  Chironiaangulai-ia.  Linn.  ThQ  Arnerican  cen- 
taury is  an  annual  or  biennial  herbaceous  plant,  with  a  fibrous  rout,  and  an  erect, 
smooth,  four-sided  stem,  winged  at  the  angles,  simple  below,  sending  off  opposite  axillary 
branches  above,  and  o«e  or  two  feet  in  height.  The  leaves,  which  vary  considerably  in 
length  and  width,  are  ovate,  entire,  acute,  nerved,  smooth,  opposite,  and  sessile,  em- 
bracing half  the  circumference  of  the  stem  at  their  base.  The  flowers  are  numerous, 
growing  on  the  ends  of  the  branches,  and  forming  together  a  large  terminal  corymb. 
The  calyx  is  divided  into  five  lanceolate  segments,  considerably  shorter  than  the  corolla. 
This  is  deeply  five-parted,  with  obovate  segments  of  a  delicate  rose-color,  which  are  paler 
and  almost  white  in  the  middle  of  their  under  surface.  The  anthers  are  yellow,  and, 
after  shedding  their  pollen,  become  revolute.  The  style,  which  is  bent  downward,  and 
is  longer  than  the  stamens,  terminates  in  two  linear  stigmas,  which  become  spirally 
twisted  together.  The  plant  is  widely  diffused  through  the  Middle  and  Southern  States, 
growing  in  low  meadow  grounds,  and,  in  wet  seasons,  upon  uplands,  in  woods,  and  neg- 
lected fields.  It  flowers  in  July  and  August.  In  its  general  aspect  as  well  as  medical 
properties  it  bears  a  close  resemblance  to  Erythrcza  Centaurium,  or  European  centaury, 
for  which  it  was  mistaken  by  the  eaj-lier  settlers.  The  whole  herb  is  employed,  and  should 
be  collected  when  in  flower.     It  was  formerly  included  in  the  U.  S.  secondary  list. 

All  parts  of -it  have  a  strongly  bitter  taste,  without  any  admixture  of  astringency  or 
other  peculiar  flavor.  Both  alcohol  and  water  extract  its  bitterness,  together  with  its 
medical  virtues.  It  has  been  examined  by  Mr.  John  F.  Huneker,  who,  in  his  inaugural 
essay,  states  that  he  has  found  in  it  a  small  proportion  of  erythi'ocentaurin,  Cj^Hj^Og, 
previously  discovered  by  M.  Mehu,  a  French  chemist,  in  Erythrcea  Centaurium  of 
Europe.  Mr.  Huneker  also  obtained  from  American  centaury,  resin,  chlorophyll,  fatty 
matter,  gum,  albumen,  pectin,  bitter  extractive,  traces  of  volatile  oil,  an  organic  acid, 
red  coloring  matter,  and  salts.  [A.  J.  P.,  1871,  p.  207.) 

Medical  Properties  and  Uses.  American  centaury  has  the  tonic  properties  of  the 
simple  bitters,  and  is  very  analogous  in  its  action  to  the  other  plants  of  the  same  natural 
family.  It  has  long  been  popularly  employed  as  a  prophylactic  and  remedy  in  our 
autumnal  intermittent  and  remittent  fevers,  and  was  formerly  much  esteemed  by  some 
physicians  in  the  latter  of  these  complaints.  The  condition  to  which  it  was  considered 
applicable  was  that  existing  between  the  paroxysms,  when  the  remission  was  such  as  to 
call  for  tonics,  but  was  not  deemed  sufficient  to  justify  a  resort  to  the  preparations  of 
Peruvian  bark.  It  is  occasionally  useful,  during  the  progress  of  a  slow  convalescence, 
by  promoting  appetite  and  invigorating  digestion,  and  may  be  employed  for  the  same 
purpose  in  dyspepsia  and  diseases  of  debility.  The  most  convenient  form  for  administra- 
tion is  that  of  infusion.  A  pint  of  boiling  water,  poured  on  an  ounce  of  the  herb  and 
allowed  to  cool,  may  be  given  in  the  dose  of  two  fluidounces,  repeated  every  hour  or 
two  during  the  remission  of  fevers,  and  less  frequently  in  chronic  affections.  The  dose 
of  the  powder  is  from  thirty  grains  to  a  drachm.  The  decoction,  extract,  and  tincture 
are  also  efficient  preparations. 

SACCHARATE  OF  IRON.  The  Ferrum  Oxydatum  Saccharaiuin  Solnbile  of  the 
German  Pharmacopceia  is  of  importance  as  an  antidote  to  arsenic.  {Brit,  and  For.  Med,- 
Chir.  Rev.,  1870,  xlv.  558.)  To  twenty  parts  of  a  .solution  (43-5  per  cent.)  of  the  sesqui- 
chloride  of  iron  are  added  20  parts  of  simple  syrup,  and  afterwards  40  parts  of  a  solu- 
tion of  soda  (30  per  cent.).  After  twenty-four  hours  300  parts  of  hot  distilled  water 
are  added,  and  the  precipitate  washed  by  decantation  and  filtration  ;  90  parts  of  sugar 
are  added,  the  whole  dried  in  a  wa^er-bath,  and  enough  sugar  added  to  make  the  whole 
weigh  100  parts,  containing  the  equivalent  of  3  parts  of  metallic  iron.  E.  Hoffmann 
has  published  a  formula  which  he  considers  superior  to  the  officinal.  (See  Acidum  Arse- 
niosion,  Part  I.,  and  A.  J.  P.,  xlvi.  559.) 

SACCHARATE  OF  LEAD.  Plumbi  Sacchara*.  Oxy hydrate  of  Lead.  The  sac- 
charate  of  lead  is  made  by  saturating  a  solution  of  saccharic  acid  in  water  by  freshly 
precipitated  carbonate  of  lead  gradually  added.  As  the  acid  becomes  saturated,  the  sac- 
charate  of  lead  falls  in  the  form  of  a  white  powder,  being  insoluble  in  cold  water,  and 
but  very  sparingly  soluble  in  that  liquid  boiling  hot.  From  this  Dr.  E.  Hoskins  pre- 
pared his  nitro-saccharate  of  lead,  by  dissolving  the  saccharate  in  dilute  nitric  acid,  con- 
taining only  one  part  of  the  acid  in  20  parts  of  the  mixture,  filtering  the  solution, 
and  gradually  evaporating.  The  nitro-saccharate  is  deposited  in  yellow  crj'stals  of  the 
form  of  regular  six-sided  plates  or  prisms.  By  dissolving  one  grain  of  this  salt,  with 
five  drops  of  pure  saccharic  acid,  in  a  fluidounce  of  distilled  water,  a  solution  was 
obtained,  which,  though  slightly  acid  to  test-paper,  was  perfectly  bland.  This  solution, 
which  is  asserted  to  have  the  power  of  dissolving  urinary  calculi,  was  injected  into 
the  bladder  and  retained  50  minutes  in  several  cases  of  phosphatic  lithiasis  without 
causing  irritation,  and  with  seeming  advantage.    (See  Pereira's  Mat.  Med.,  3d  ed.,  755.) 

SAGAPENUM.  This  gum-resin,  formerly  highly  esteemed,  but  at  present  very 
rarely  met  with  even  in  Eastern  commerce,  is  the  concrete  juice  of  a  well-known  Persian 
plant.  It  is  in  irregular  masses,  composed  of  agglutinated  fragments,  slightly  translu- 
cent, of  a  brownish  yellow,  olive,  or  reddish  yellow  color  externally,  paler  internally, 
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brittle,  of  a  consistence  somewhat  resembling  that  of  wax,  and  often  mixed  with  im- 
purities, especially  with  seeds  more  or  less  entire.  An  inferior  variety  is  soft,  tough,  and 
of  uniform  consistence.  It  has  an  alliaceous  odor  less  disagreeable  than  that  of  asafetida, 
and  a  hot,  nauseous,  bitterish  taste.  It  softens  and  becomes  tenacious  by  the  heat  of 
the  hand.  The  effect  of  time  and  exposure  is  to  harden  and  render  it  darker.  It  is 
inflammable,  burning  with  a  white  flame  and  much  smoke,  and  leaving  a  light  spongy 
charcoal.  Pure  alcohol  and  water  dissolve  it  partially,  diluted  alcohol  almost  entirely. 
Distilled  with  water  it  aflbrds  a  small  quantity  of  volatile  oil ;  and  the  water  is  strongly 
impregnated  with  its  flavor.  According  to  Pelletier,  it  contains  54-26  per  cent,  of 
resin,  31-94  of  gum,  1-0  of  bassorin,  0-60  of  a  peculiar  substance,  0-40  of  acidulous 
malate  of  calcium,  and  11-80  of  volatile  oil  including  loss.  Brandes  found  3-73  per 
cent,  of  volatile  oil.  This  is  pale  yellow,  very  fluid,  lighter  than  water,  and  of  a  dis- 
agreeable alliaceous  odor.  Fluckiger  found  the  oil  devoid  of  sulphur,  but  to  contain 
umbelliferone.  (Pharrnacographia,  p.  324.) 

Sagapenum  was  considered  by  the  older  physicians  as  midway  in  its  medical  prop- 
erties between  asafetida  and  galbanum,  and  was  used  in  doses  of  from  ten  to  thirty 
grains  in  amenorrhoea,  hysteria,  etc. ;  also  externally  in  plaster  form  as  a  discutient. 

SAGO.  (Sagou  Fr. ;  Sago,  G.,  It. ;  Sagu,  Sp.)  Under  this  name  the  U.  S.  P.  formerly 
recognized  the  starch  obtained  from  the  sago  palms.  Numerous  trees,  inhabiting  the 
islands  and  coasts  of  the  Indian  Ocean,  contain  a  farinaceous  pith,  which  is  applied  to  the 
purposes  of  nutriment  by  the  natives.  Such  are  Sagus  Rumphii,  Sagiis  Icev'is,  Sagus 
Rujfia,  Sagtierus  Rumphii,  and  Phoenix  farinifera,  belonging  to  the  family  of  Palms ; 
and  Cycas  cireinalis,  Cycas  revoluta,  and  Zamia  lanuginosa,  belonging  to  the  Cycadaceas. 
Of  these,  Sagus  Rumphii,  Sagus  Icevis,  and  Saguerus  Rumphii  probably  contribute  to 
furnish  the  sago  of  commerce.  Crawford,  in  his  History  of  the  Indian  Archipelago, 
states  that  it  is  derived  exclusively  from  Metroxylon  Sagu,  identical  with  Sagus  Rumphii; 
but  Roxburgh  ascribes  the  granulated  sago  to  S.  laeris,  and  one  of  the  finest  kinds  is  said 
by  Dr.  Hamilton  to  be  produced  by  the  Saguerus  Rumphii  of  Roxburgh.  The  farina- 
ceous product  of  the  different  species  of  Cycas,  sometimes  called  Japan  sago,  does  not 
enter  into  general  commerce. 

Sngui  Rumphii,  Willd.  Sp.  Plant  iv.  404 ;  Carson,  Illusi.  of  Med.  Bot.  ii.  44,  pi.  88. 
Metroxylon  Sagu,  Roxb.  (1783) ;  Bentley  and  Trimen,  278.  The  sago  palm  is  one  of  the 
smallest  trees  of  its  family.  Its  extreme  height  seldom  exceeds  thirty  feet.  The  trunk 
is  proportionately  very  thick,  quite  erect,  cylindrical,  covered  with  the  remains  of  the 
old  leafstalks,  and  surrounded  by  a  beautiful  crown  of  foliage,  consisting  of  numerous, 
very  large,  pinnate  leaves,  extending  in  all  directions  from  the  summit,  and  curving 
gracefully  downwards.  From  the  bases  of  the  leaves  proceed  long,  divided  and  subdi- 
vided flower-  and  fruit-bearing  spadices,  having  smooth  branches.  The  fruit  is  a  round- 
ish nut,  covered  with  a  checkered  imbricated  coat,  and  containing  a  single  seed. 

The  tree  is  a  native  of  the  East  India  islands,  growing  in  the  Peninsula  of  Malacca, 
Sumatra,  Borneo,  Celebes,  the  Moluccas,  and  a  part  of  New  Guinea.  It  flourishes  best 
in  low  and  moist  situations.  Before  attaining  maturity,  the  stem  consists  of  a  shell, 
usually  about  two  inches  thick,  filled  with  an  enormous  volume  of  spongy  medullary 
matter  like  that  of  elder.  This  is  gradually  al)sorbed  after  the  appearance  of  fruit,  and 
the  stem  ultimately  becomes  hollow.  The  greatest  age  of  the  tree  is  not  more  than 
thirtj"  years.  Large  quantities  of  a  kind  of  sugar  called  jaggary  are  produced  from  its 
juice.  According  to  H.  von  Rosenberg  (Proc.  ..4.  P.  ^.,  xxvii.  140),  the  medullary  matter 
contains  most  of  starch  when  the  large  leaves  have  fallen  off  and  the  flowers  are  just 
taking  their  place.  At  this  time  the  tree  is  felled,  and  the  trunk  cut  into  billets  six  or 
seven  feet  long,  which  are  split  in  order  to  facilitate  the  extraction  of  the  pith.  This 
is  obtained  in  the  state  of  a  coarse  powder,  which  is  mixed  with  water  in  a  trough 
having  a  sieve  at  the  end.  The  water,  loaded  with  farina,  passes  through  the  sieve,  and 
is  received  in  convenient  vessels,  where  it  is  allowed  to  stand  till  the  insoluble  matter 
has  subsided.  It  is  then  strained  off;  and  the  farina  which  is  left  may  be  dried  into  a 
kind  of  meal,  or  moulded  into  whatever  shape  may  be  desired.  For  the  consumption 
of  the  natives  it  is  usually  formed  into  cakes  of  various  sizes,  which  are  dried,  and  ex- 
tensively sold  in  the  islands.  The  commercial  sago  is  prepared  by  forming  the  meal 
into  a  paste  with  water,  and  rubbing  it  into  grains.  It  is  produced  in  the  greatest  abun- 
dance in  the  Moluccas,  but  of  the  finest  quality  on  the  eastern  coast  of  Sumatra.  The 
Chinese  of  Malacca  refine  it  so  as  to  give  the  grains  a  fine  pearly  lustre.  Malcolm  states 
that  it  is  also  refined  in  large  quantities  at  Singapore.  In  this  state  it  is  called  pearl 
sngo,  and  is  in  great  repute.  It  is  said  that  not  less  than  five  or  six  hundred  pounds  of 
sago  are  procured  from  a  single  tree.  {Crawford.) 

Pearl  sago  is  that  which  is  now  generally  used.  It  is  in  small  grains,  about  the  size 
of  a  pin's  head,  hard,  whitish,  of  a  light  brown  color,  in  some  instances  translucent,  in- 
odorous, and  with  little  taste.  It  may  be  rendered  perfectly  white  by  a  solution  of 
chloride  of  lime.  Comnion  sago  is  in  larger  and  browner  grains,  of  more  unequal  size, 
of  a  duller  aspect,  and  frequently  mixed  with  more  or  less  of  a  dirty-looking  powder. 

Sago  meal  is  imported  into  England  from  the  East  Indies  ;  but  we  have  met  with  none 
in  the  markets  of  this  country.     It  is  in  the  form  of  a  fine  amylaceous  powder,  of  a 
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whitish  color,  with  a  yellowish  or  reddish  tint,  and  of  a  faint  but  somewhat  musty- 
odor. 

Common  sago  is  insoluble  in  cold  water,  but  by  long  boiling  unites  with  that  liquid,  be- 
coming at  first  soft  and  transparent,  and  ultimately  forming  a  gelatinous  solution.  Pearl 
sago  is  partially  dissolved  by  cold  water,  probably  owing  to  the  heat  used  in  its  prepa- 
ration. Chemically  considered,  it  has  the  characters  of  starch.  Under  the  microscope 
the  granules  of  sago  meal  appear  oval  or  ovate,  and  often  truncated  so  as  to  be  more  or 
less  muller-shaped.  Many  of  them  are  broken,  and  in  most  the  surface  is  irregular  or 
tuberculated.  The}'  exhibit  upon  their  surface  concentric  rings,  which  are  much  less 
distinct  than  in  potato  starch.  The  hilum  is  circular  when  perfect,  and  cracks  either 
with  a  single  slit  or  a  cross,  or  in  a  stellate  manner.  The  granules  of  pearl  sago  are  of 
the  same  form,  but  are  all  ruptured,  and  exhibit  only  indistinct  traces  of  the  annular 
lines,  having  been  altered  in  the  process  emploj-ed  in  preparing  them.  Those  of  com- 
mon sago  are  very  similar  to  the  particles  of  sago  meal,  except  that  they  are  perhaps 
rather  less  regular  and  more  broken.   {Pereira.) 

Potato  starch  is  sometimes  prepared  in  Europe  so  as  to  resemble  bleached  pearl  sago, 
for  which  it  is  sold.  But,  when  examined  under  the  microscope,  it  exhibits  larger  gran- 
ules, which  are  also  more  regularly  oval  or  ovate,  smoother,  less  broken,  and  more 
distinctly  marked  with  the  annular  rugae  than  those  of  sago ;  and  the  hilum  often  cracks 
with  two  slightly  diverging  slits. 

Sago  is  used  exclusively  as  an  article  of  diet.  Being  nutritive,  easily  digestible,  and 
wholly  destitute  of  irritating  properties,  it  is  frequently  employed  in  febrile  cases,  and 
in  convalescence  from  acute  disorders,  in  the  place  of  richer  and  less  innocent  food.  It 
is  given  in  the  liquid  state,  and  in  its  preparation  care  should  be  taken  to  boil  it  long 
in  water,  and  stir  it  diligently,  in  order  that  the  grains  may  be  thoroughly  dissolved. 
Should  any  portion  remain  undissolved,  it  should  be  separated  by  straining ;  as  it  might 
offend  a  delicate  stomach.  A  tablespoonful  to  the  pint  of  water  is  sufficient  for  ordinary 
purposes.  The  solution  may  be  seasoned  with  sugar  and  nutmeg  or  other  spice,  and 
with  wine,  when  these  are  not  contraindicated. 

SALEP.  This  name  is  given  to  the  dried  tubers  of  numerous  species  of  the  genus 
Orchis,  and  in  India  of  the  genus  Eulophia.  At  present  the  salep  of  European  com- 
merce is  prepared  chiefly  in  the  Levant,  but  to  some  extent  in  Germany  and  other  parts 
of  Europe.  The  German  salep  is  said  to  be  more  translucent  and  more  carefully  dried 
than  the  Levant  variety. 

Salep  is  in  small,  oval,  irregular,  ovoid  or  oblong  tubers,  rarely  palmate,  hard,  horny, 
semi-transparent,  of  a  yellowish  color,  a  feeble  odor,  and  a  mild  mucilaginous  taste.  It 
is  sometimes  kept  in  the  state  of  powder.  In  composition  and  relation  to  water  it  is 
closely  analogous  to  tragacanth,  consisting  of  a  substance  insoluble  but  swelling  up  in 
cold  water  [bassoriii),  of  another  in  much  smaller  proportion,  soluble  in  cold  water,  and 
of  minute  quantities  of  saline  matters.  It  also  occasionally  contains  a  little  starch.  It 
is  highly  nutritive,  and  may  be  employed  for  the  same  purposes  as  tapioca,  sago,  etc. 
Its  medisEval  and  Oriental  reputation  as  an  aphrodisiac  is  unfounded.  On  account  of 
its  hardness,  salep,  in  its  ordinary  state,  is  of  difficult  pulverization ;  but  the  difficulty 
is  removed  by  macerating  it  in  cold  water  until  it  becomes  soft,  and  then  rapidly  dry- 
ing it. 

SAMADERA  BARK.  This  is  the  inner  bark  of  a  tree  belonging  to  the  family  of 
SimarubaceiB,  growing  in  Ceylon.  It  is  intensely  bitter,  and  probably  contains  quassin. 
For  further  particulars,  see  P.  J.  Ti\,  1872,  p.  541. 

SANDARACH.  Sandaraca.  This  is  a  resinous  substance  obtained  from  the  Calliti-is 
quadrivalvis  {Thuya  articulnta),  an  evergreen  tree  growing  in  the  north  of  Africa.  It 
is  in  small,  irregular,  roundish-oblong  grains  or  tears,  of  a  pale  yellow  color,  sometimeg 
inclining  to  brown,  more  or  less  transparent,  dry  and  brittle,  breaking  into  powder 
under  the  teeth,  of  a  faint,  agreeable  odor  increased  by  warmth,  and  of  a  resinous, 
slightly  acrid  taste.  It  melts  with  heat,  diffusing  a  strong  balsamic  odor,  and  easily 
inflames.  It  is  almost  entirelj'  soluble  in  ordinary  alcohol,  and  entirely  so  in  that  liquid 
when  anhydrous,  and  in  ether.  Heated  oil  of  turpentine  also  dissolves  the  greater  part 
of  it,  but  very  slowly.  According  to  Unverdorben,  it  consists  of  three  resins,  varying 
in  their  relations  to  alcohol,  ether,  and  oil  of  turpentine.  The  sandaracin  of  Geise, 
which  remains  after  sandarach  has  been  exposed  to  the  action  of  ordinary  alcohol,  is  a 
mixture  of  two  of  these  resins.  Sandarach  was  formerly  given  internally,  and  entered 
into  the  composition  of  various  ointments  and  plasters.  At  present  it  is  used  chiefly  as 
a  varnish,  and  as  incense ;  its  powder  is  rubbed  upon  paper  to  prevent  ink  from  spread- 
ing, after  letters  have  been  scratched  out,  and  is  called  Pounce. 

SANICULA  MARILANDICA.  Sanicle.  The  root  of  this  indigenous  umbellifer  is 
popularly  known  in  some  parts  of  the  country  by  the  name  of  black  snakeroot.  It  is 
fibrous  and  of  an  aromatic  taste,  and  has  been  used  as  a  domestic  remedy  in  intermit- 
tent fever.  Dr.  J.  B.  Zabriskie  has  found  it  highh'  effectual  in  chorea.  He  considers 
it  most  efficient  in  substance,  and  gives  the  powder  to  children  eight  or  ten  years  old  in 
the  dose  of  half  a  drachm  three  times  a  day.  [Ain.  Journ.  of  Med.  Sci.,  N.  S.,  xii.  374.) 
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SANTALUM  ALBUM  et  CITKINTJM.  Sandal  wood.  Saunders.  There  are  thre« 
kinds  of  wood  known  by  the  name  of  santalum  or  saunders  ; — 1.  sanialum  rubrum,  or 
red  saunders,  from  Pterocarpiis  santalinus,  already  described  in  this  work  under  the 
officinal  name  of  Santalum;  2.  santalum  album.,  or  tc/iite  saunders,  from  the  Santalum 
album  of  Linnieus,  growing  in  the  East  Indies,  the  South  Pacific  Islands,  and  South 
America ;  and  3.  santalum  citrinum,  or  yellow  saunders,  formerly  supposed  to  be  the 
inner  wood  of  the  tree  of  which  the  outer  constituted  white  saunders,  but  now  stated  to 
be  from  a  different  species,  S.  freyeinetianum  of  M.  Gaudichaud,  growing  in  the  Sand- 
wich Islands,  the  Feejee  Islands,  the  Marquesas,  on  the  coast  of  Malabar,  etc.  It  is  this 
s}>ecies  which  supplies  the  sandal  wood  so  highly  valued  by  the  Chinese.  Both  kinds 
have  a  very  agreeable  aromatic  odor.  The  white  is  thought  by  the  East  India  physi- 
cians to  be  refreshing,  and  useful  in  remittent  fevers,  gonorrhoea,  and  other  complaints. 
It  was  formerly  used  in  European  pharmacy,  and  still  enters  into  certain  compound 
syrups,  confections,  etc.  The  Chinese  employ  the  yellow  saunders  chiefly  as  a  perfume, 
burning  it  in  their  temples,  sick-chambers,  etc.,  and  obtain  from  it  a  volatile  oil  by  dis- 
tillation, which  they  mix  with  oil  of  roses.  This  variety  was  also  formerly  used  in  Europe, 
and  praised  as  cordial  and  alexipharmic.  The  three  saunders  were  not  unfrequently 
combined  in  the  same  preparation.  [Merat  and  De  Lens.)  A  volatile  oil,  obtained  by  dis- 
tillation from  a  variety  of  yellow  sandal  wood,  the  product  of  .V.  m,yrtifolium,  growing 
in  continental  India  (Lindley,  Flor.  Med.,  p.  323),  was  brought  into  notice  by  Dr.  Thos. 
B.  Henderson  [Med.  Times  and  Gaz.,  1865),  as  a  remedy  in  the  subacute  stages  of  gon- 
orrhoea. Experience  has  confirmed  the  first  favorable  reports,  and  the  oil  is  now  very 
much  used  in  the  complaint  named.  It  is  also  of  value  in  chronic  bronchitis.  It  is 
agreeable  to  the  palate  and  stomach  in  doses  of  20  to  30  minims  4  or  5  times  a  day.  Oil 
of  cinnamon  is  often  added  to  its  emulsions. 

SAPINDUS.  Various  tropical  plants  belonging  to  this  genus  contain  saponin,  and 
are  largely  used  for  cleansing  purposes.  Thus  in  India  are  employed  the  pulp  of  the 
fruit  of  the  Sajnndns  detei-gens,  the  capsules  of  S.  emarginatus,  the  berries  of  S.  lauri- 
folius,  and  in  South  America  the  oil  and  seed-vessels  of  S.  saponaria.  (P.  J.  Tr.,  1871, 
p.  585.)     For  the  properties  of  saponin,  see  Saponaria  officinalis,  below. 

SAPONARIA  OFFICINALIS.  Soapwort.  A  perennial  herbaceous  plant,  growing 
wild  in  this  country  in  the  vicinity  of  cultivation,  but  probably  introduced  from  Europe. 
It  is  commonly  known  by  the  vulgar  name  of  bouncing  bet.  It  is  one  or  two  feet  high, 
with  smooth,  lanceolate  leaves,  and  clusters  of  conspicuous  whitish  or  slightly  purplish 
flowers,  which  appear  in  July  and  August.  The  root  and  leaves  are  employed.  They 
are  inodorous,  and  of  a  taste  at  first  bitterish  and  slightly  sweetish,  afterwards  some- 
what pungent,  continuing  long,  and  leaving  a  slight  sense  of  numbness  on  the  tongue. 
They  impart  to  water  the  property  of  forming  a  lather  when  agitated,  like  a  solution  of 
soap,  whence  the  name  of  the  plant  was  derived.  This  property,  as  well  as  the  medical 
virtues  of  the  plant,  resides  in  a  proximate  principle,  obtained  from  the  root  by  Bucholz, 
and  called  by  him  saponin,  Cy^Hj^Ojg.  This  principle  constitutes,  according  to  Bucholz, 
34  per  cent,  of  the  dried  root,  which  contains  also  a  considerable  quantity  of  gum  and  a 
little  bassorin,  resin,  and  altered  extractive,  besides  lignin  and  water.  Saponin  is  ob- 
tained, though  not  absolutely  pure,  by  treating  the  watery  extract  with  alcohol  and 
evaporating.  It  is  brown,  somewhat  translucent,  hard  and  brittle,  with  a  sweetish 
taste,  followed  by  a  sense  of  acrimony  in  the  fauces.  It  is  soluble  in  water  and  officinal 
alcohol,  but  is  insoluble  in  anhydrous  alcohol,  ether,  and  the  volatile  oils.  Although  a 
glucoside,  according  to  Lautenbach  [Journ.  Nerr.and  Ment.  Z>w.,  1879,  p.  433),  it  unites 
with  sulphuric  acid  to  form  long  and  circular  crystals.  Its  watery  solution  froths  when 
agitated.  It  is  decomposed  by  dilute  acids,  though  with  some  difficulty,  into  sapogenin, 
Cj^HjjOj,  and  sugar.  It  has  been  found  in  various  plants,  as  diflerent  species  of  Silene, 
Dianthus,  Lychnis,  and  Anagallis,  in  Acacia  concinna,  Vaccaria  vulgaris,  Agrostemma 
githago.  (Journ.  de  Pharm.,  3e  ser.,  x.  339;  also  P.  J.  Tr.,  1871,  p.  585.)  Saponin  is 
locally  very  irritant,  and  acts  as  such  probably  upon  most  tissues.  In  sufficient  strength 
it  soon  kills  by  its  local  action  either  muscular  or  nervous  tissue.  Being  a  muscle 
poison,  it  is  capable  of  producing  cardiac  palsy.  After  death  from  it  the  mucous  mem- 
brane of  the  alimentary  canal  is  usually  much  inflamed.  As  it  exists  in  agrostemma 
seeds  it  has  several  times  caused  death  in  the  human  species.  The  symptoms  have  been 
headache,  vertigo,  vomiting,  hot  skin,  rapid  pulse,  great  difficulty  in  standing  erect,  and 
finally  deep  coma.  Soapwort  has  been  used  in  Germany  as  a  remedy  in  venereal  and 
scrofulous  affections,  cutaneous  eruptions,  and  visceral  obstructions.  It  appears  to  act 
as  an  alterative,  like  sarsaparilla,  to  which  it  has  been  deemed  superior  in  efficacy  by 
some  physicians.  The  plant  is  given  in  the  form  of  decoction  and  extract,  which  may 
be  freely  taken.  From  two  to  four  pints  of  the  decoction  daily  are  recommended  in 
lues.  The  inspissated  juice,  given  in  the  quantity  of  half  an  ounce  in  the  course  of  a 
day,  is  said  by  Andry  generally  to  cure  gonorrhoea  in  about  two  weeks,  without  any 
other  remedy. 

S  ARCOCOLL  A.  A  peculiar  vegetable  product,  exuding  spontaneously  from  the  Pencea 
aarcocolla,  P.  mucronata,  and  other  species  of  Penaea,  small  shrubs  growing  at  the  Cape 
110 
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of  Good  Hope,  in  Ethiopia,  Arabia,  etc.  It  is  in  the  form  of  small,  roundish,  irregular 
grains,  sometimes  agglutinated  in  masses,  friable,  opaque  or  semi-transparent,  of  a  yel- 
lowish or  brownish  red  color,  inodorous  unless  heated,  when  they  have  an  agreeable 
smell,  and  of  a  peculiar,  bitter,  sweetish,  and  acrid  taste.  Sarcocolla,  according  to  Pel- 
letier,  consists  of  653  per  cent,  of  a  peculiar  substance,  considered  by  Dr.  Thomson  as 
holding  an  intermediate  place  between  gum  and  sugar,  and  called  sai^cocoUin,  CjjHjgOg, 
or  pure  sarcocolla,  4-6  of  gum,  3-8  of  a  gelatinous  matter  having  some  analogy  with  bas- 
Eorin,  and  26"8  of  lignin,  etc.  It  is  said  to  be  purgative,  but  at  the  same  time  to  pro- 
duce serious  inconvenience  by  its  acrid  properties.  The  Arabian  physicians  used  it  in- 
ternally; and  by  the  ancients  it  was  employed  as  an  external  application  to  wounds  and 
ulcers,  under  the  idea  that  it  possessed  the  property  of  agglutinating  the  flesh,  whence  its 
name  was  derived.     It  is  out  of  use. 

SAKllACENIA.  Side-saddle  Plant.  Fly-trap.  According  to  Dr.  E.  P.  Porcher.theroots 
oi  Sarracenia  flava  and  variolaris  have  long  been  used  in  the  Southern  United  States  in 
dyspepsia.  In  trying  the  remedy  upon  himself.  Dr.  Porcher  found  it  to  be  bitter  and 
astringent  to  the  taste,  and,  in  its  effects  on  the  system,  stimulant  to  the  stomach,  the 
circulation,  and  in  some  degree  to  the  brain,  and  at  the  same  time  to  a  certain  extent  diu- 
retic, and  disposed  to  operate  mildly  on  the  bowels.  Prof.  Sheppard  found  it  to  contain 
lignin,  coloring  matter,  resin,  an  acid  salt  of  lime,  and  a  salt  probably  of  an  organic 
alkali.  The  value  of  S.  ftava  in  diarrhoea  has  recently  been  reasserted  by  Dr.  J.  D. 
Palmer.  He  makes  a  tincture  by  macerating,  for  fourteen  days,  four  ounces  of  the 
root  with  two  pints  of  alcohol,  then  expressing  and  filtering.  The  dose  was  a  teaspoon- 
ful  after  each  evacuation.  {A.  J.  P.,  18G9.)  Not  long  since,  wonderful  virtues  were 
claimed  for  S.  purpurea  in  smallpox,  but  experience  has  shown  the  tirst  statements  to 
be  unfounded.  M.  Stan.  Martin  claims  that  he  has  found  in  the  root  of  this  species — 
1,  an  alkaloid  which  he  proposes  to  name  sarracenine ;  2,  a  resin;  3,  a  yellow  color- 
ing principle  (probablj'  identical  with  Schmidt's  sarracenie  acid);  4,  extractive;  5, 
substances  which  constitute  the  framework  of  plants.  Sarracenine  [sarracenia)  is 
white,  soluble  in  alcohol  and  ether,  combines  with  acids  to  form  salts,  and  with  sul- 
phuric acid  forms  handsome  needles,  which  are  bitter,  and  communicate  this  taste  to 
its  menstrua.  {Ann.  de  Therap.,  1866,  p.  73.)  E.  Schmidt,  however,  found  no  alkaloid, 
but  discovered  sarracenie  acid.  [A.  J.  P.,  1872,  p.  213.) 

SASSA  GUM.  This  name  has  been  applied  by  Guibourt  to  a  gum,  occasionally 
brought  into  market  from  the  East,  and  answering  so  exactly  to  Bruce's  description 
of  the  product  of  a  tree  which  ho  calls  sassa,  that  there  is  reason  to  believe  in  their  iden- 
tity. According  to  Guibourt's  description,  it  is  in  mammillary  masses,  or  in  convoluted 
pieces  resembling  an  ammonite,  of  a  reddish  color  and  somewhat  shining  surface,  and 
more  transparent  than  tragacanth.  Its  taste  is  like  that  of  tragacanth,  but  slightly 
acrid.  When  introduced  into  water,  it  becomes  white,  softens,  and  swells  to  four  or  five 
times  its  original  bulk  ;  but  it  preserves  its  shape,  neither  like  tragacanth  forming  a 
mucilage,  nor  like  Bassora  gum  separating  into  distinct  flocculi.  It  is  rendered  blue 
by  iodine. 

SASSY  BARK.  Mancona  Bark.  This  bark  is  interesting  chiefly  from  its  employment 
by  the  natives  of  Western  Africa  as  an  ordeal  in  their  trial  for  witchcraft  or  sorcery. 
Specimens  sent  to  this  country  from  Liberia  were  first  examined  by  Mr.  C.  A.  Santos,  who 
published  his  observations  in  the  A.  J.  P.,  1849,  xxi.  97.  Other  specimens  both  of  the 
bark  and  the  plant  producing  it,  afterwards  came  under  the  notice  of  Professor  Procter, 
who  was  thus  enabled  to  determine  the  chemical  characters  as  well  as  the  botanical 
source  of  the  product.  His  papers  on  the  subject  are  contained  in  the  same  journal 
(xxiii.  301,  and  xxiv.  195) ;  and  in  the  last  is  given  a  botanical  description  of  the  tree. 
To  these  papers  the  reader  is  referred  for  particular  information  on  the  subject.  The 
bark  was  thought  to  be  the  product  of  a  previously  undescribed  species  of  Erythro- 
phletim,  for  which  Prof.  Procter  proposed  the  name  of  E.  judiciale.  It  appears,  however, 
from  a  note  of  Prof.  Lindley,  published  in  the  P.  J.  Tr.,  1857  (p.  373),  that  the  tree  had 
been  previously  described  under  two  specific  names,  having  been  noted  in  Hooker's  Niger 
Flora  (p.  329)  as  the  Erythrophleum  Guineense  of  Don,  and  being  also  the  Filla^a  steaveolius 
of  Guillemin  and  Perottet's  Flora  of  Senegal ;  facts,  of  course,  unknown  to  Prof.  Procter, 
when  his  papers  were  written.  It  is  a  large  tree  with  spreading  branches,  doubly  pin- 
nated leaves,  flowers  in  spike-like  racemes,  and  leguminous  fruit.  The  bark  is  in  pieces 
more  or  less  curved,  with  or  without  epidermis,  in  the  former  case  somewhat  fissured  ex- 
ternally, of  a  dull  red  color  diversified  by  whitish  spots,  brittle,  presenting  when  cut 
transversely  numerous  fawn-colored  spots  surrounded  by  reddish  brown  tissue,  nearly 
inodorous,  of  an  astringent  taste,  and,  according  to  Mr.  Santos,  of  the  sp.  gr.  1-054. 
Prof.  Procter  found  it  to  contain  tannic  acid,  insoluble  apotheme  analogous  to  that  of 
rhatany,  a  red  coloring  matter  formed  by  a  combination  of  the  two  preceding  con- 
stituents, gallic  acid,  gum,  a  little  resin,  fatty  matter,  various  salts,  and  a  peculiar 
substance  precipitable  by  tannic  acid,  and  soluble  in  alcohol  and  chloroform.  He  did 
not  isolate  the  active  principle.  Gallois  and  Hardy  obtained  the  poisonous  principle 
ei-ythrophleine,  by  making  an  alcoholic  extract  of  the  bark,  exhausting  this  with  water, 
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evaporating,  rendering  this  extract  alkaline  with  ammonia,  and  treating  with  acetie 
ether.  The  alkaloid  is  a  colorless,  crystalline  solid,  soluble  in  water,  acetic  ether,  alcohol, 
and  amylic  alcohol,  insoluble  in  chloroform,  benzin,  and  ether.  In  contact  with  sul- 
phuric acid  and  black  oxide  of  manganese,  a  violet  color  (less  intense  than  that  pro- 
duced with  strychnine)  is  developed.  The  bark  yields  its  virtues  to  water.  In  refer- 
ence to  its  effects  on  the  system  it  has  been  considered  as  emetic  and  cathartic,  with  some 
influence  over  the  cerebral  functions ;  but  little  was  certainly  known.  Professor  Procter 
found  three  grains  of  the  aqueous  extract,  given  to  a  cat,  to  produce  prostration,  froth- 
ing at  the  mouth,  dilatation  of  the  pupils,  and  total  loss  of  inclination  to  eat.  Largely 
taken,  the  bark  was  known  often  to  cause  death.  The  powder  snuffed  up  the  nostrils 
occasions  violent  sneezing.  Some  experiments  made  with  it  by  Drs.  S.  Weir  Mitchell 
and  W.  A.  Hammond  have  given  us  more  precise  knowledge  in  regard  to  its  pro|)erties. 
From  these  it  appears  to  be  nauseating  and  emetic,  narcotic,  and  astringent,  but  without 
any  cathartic  power.  The  same  writers  give  the  following  as  the  result  of  the  observa- 
tions of  Dr.  Savage,  made  in  Africa,  and  communicated  to  them.  When  the  bark  is 
chewed,  it  causes  a  feeling  of  constriction  in  the  fauces,  attended  with  prickling,  and 
followed  by  numbness.  A  strong  infusion  or  decoction  occasions  stricture  across  the 
brow,  severe  pain  in  the  head,  coma,  and  death.  Independently  of  its  use  by  the  natives 
as  an  ordeal  poison,  it  is  sometimes  employed  by  them  as  a  remedy  in  dysentery,  diar- 
rhcea,  and  colic.  Dr.  Savage  himself  has  known  it  to  be  successful  in  intermittent 
fever,  dysentery,  and  diarrhoea.  A  grain  of  the  watery  extract  was  given  for  a  dose 
every  three  hours.  (Charleston  Med.  Joum.,  1859,  p.  735.) 

SATUREJA  HORTENSIS.  Summer  Savory.  S.  Moxtaxa.  Winter  Savory.  Annual 
labiate  plants,  resenibling  thyme  in  odor  and  flavor,  growing  spontaneously  in  the  south 
of  Europe,  and  cultivated  in  gardens  as  culinary  herbs. 

SAURURUS  CERNUUS.  Lizards  Tail.  Dr.  D.  L.  Phares,  of  Newtonia,  Miss., 
speaks  of  this  indigenous  swamp  plant  as  being  much  used  in  some  parts  of  the  country, 
both  in  regular  and  domestic  practice,  as  a  soothing,  discutient  cataplasm.  He  con- 
siders it  "laxative,  antispasmodic,  sedative,  and  slightly  astringent. •'  and  for  many 
years  has  employed  it  largely,  and  with  most  satisfactory  results,  in  irritation  and  in- 
flammation of  the  kidneys,  bladder,  prostate,  and  urinary  passages  generally.  He  con- 
siders it  peculiarly  applicable  to  cases  attended  with  strangury.  It  is  generally  accept- 
able to  the  stomach.  Dr.  Phares  uses  it  both  externally  and  internally.  He  gives  it 
in  strong  infusion,  made  with  the  plant  whether  fresh  or  dried,  of  which  from  one  to 
four  ounces  may  be  given  every  fifteen  or  thirty  minutes,  or  three  or  four  times  a  day, 
according  to  the  urgency  of  the  symptoms.  {A.  J.  P.,  1867,  p.  468;  from  Atlanta  Med. 
and  Surg.  Journ.,  July,  1867.) 

SCOLOPENDRIUM  OFFICINARUM.  Smith.  Asplenium  Scolopendrium.  Linn. 
Harts-tongue.  The  leaves  of  this  fern,  which  is  indigenous  both  in  Europe  and  Amer- 
ica, have  a  sweetish,  mucilaginous,  and  slightly  astringent  taste,  and,  when  rubbed,  a 
disagreeable  oily  odor.  They  were  used  as  a  deobstruent  in  visceral  affections,  as  an 
astringent  in  hemorrhages  and  fluxes,  and  as  a  demulcent  in  pectoral  complaints; 
but  have  deservedly  fallen  into  neglect. 

SCROPHUL.^PvIA  NODOSA.  Figicort.  This  European  plant  has  become  abun- 
dantly naturalized  in  America.  Its  leaves  have  when  fresh  a  rank  fetid  odor,  and  a 
bitter,  somewhat  acid  taste;  but  these  properties  are  diminished  by  drying.  Water 
extracts  their  virtues,  forming  a  reddish  infusion,  which  is  blackened  by  ferric  sulphate. 
W^alz  has  obtained  from  them  two  proximate  principles,  which  he  names  respectively 
scrophularin  and  scropkularosmin.  (Mayer,  A.  J.  P.,  1863,  p.  295.)  Fig  wort  leaves 
were  formerly  considered  tonic,  diuretic,  diaphoretic,  discutient,  anthelmintic,  etc.,  and 
were  thought  to  be  useful  in  scrofula.  They  are  at  present  very  little  employed  ;  but 
in  Europe  are  sometimes  applied,  in  the  form  of  ointment  or  fomentation,  to  piles, 
painful  tumors,  ulcers,  and  cutaneous  eruptions. 

SECALE  CEREALE.  Rye.  Syria,  Armenia,  and  the  southern  provinces  of  Russia 
have  been  severally  indicated  as  the  native  country  of  rye.  The  plant  is  now  culti- 
vated in  all  temperate  latitudes.  The  grains  consist,  according  to  Einhof,  of  242  per 
cent,  of  envelope,  65-6  of  flour,  and  102  of  water.  The  flour,  as  an  average  of  many 
analyses,  consists  of  14-24  per  cent,  water,  1097  per  cent,  nitrogenous  material,  1-95  per 
cent,  fat,  3-88  per  cent,  sugar,  713  per  cent,  gum  and  dextrin,  5873  per  cent,  starch, 
1-62  per  cent,  woody  fibre,  and  1-48  per  cent.  ash.  (Konig,  Nahrungs-  und  Genussmittel, 
Uerlin,  1880.)  Rye  flour  has  been  much  used,  in  the  dry  state,  as  an  external  application 
to  erysipelatous  inflammation,  and  other  eruptive  affections,  the  burning  and  unpleasant 
tingling  of  which  it  tends  to  allay,  while  it  absorbs  the  irritating  secretions.  In  the 
form  of  mush,  it  is  an  excellent  laxative  article  of  diet,  and,  mixed  with  molasses,  it 
may  be  given  with  great  advantage  in  hemorrhoids  and  prolapsus  ani,  connected  with 
constipation.  Rye  carbonized  by  heat,  with  exclusion  of  the  air,  has  been  highly- 
recommended  as  a  tooth-powder. 

SEDUM  ACRE.    Biting  Stone-crop.    Small  Houseleek.     This  European  plant  has 
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escaped  to  some  extent  from  the  gardens  and  grows  wild  in  New  England.  Taken  in- 
ternally it  vomits  and  purges,  and  applied  to  the  skin  produces  inflammation  and 
vesication.  The  fresh  herb  and  the  expressed  juice  have  been  used  as  an  antiscorbu- 
tic, emetic,  cathartic,  and  diuretic,  and  have  been  applied  locally  to  old  ulcers,  warts, 
and  other  excrescences  ;  but  the  plant  is  at  present  little  employed.  Other  species 
are  less  acrid,  and  are  even  eaten  as  salad  in  some  parts  of  Europe.  Such  are  Sedum 
rupestre  and  S.  album.  S.  Telephium  was  formerly  emploj-ed  externally  to  cicatrize 
wounds,  and  internally  as  an  astringent  in  dysentery  and  haemoptysis,  and  is  still 
esteemed  by  the  common  people  in  France  as  a  vulnerary.  M.  Ernst  Mylius  found  in 
100  parts  of  Sedum  acre  2-2  parts  of  a  soft,  not  acid  resin,  1280  parts  of  uncrystalli- 
zable  sugar,  and  12-40  parts  of  a  soft  acid  resin,  besides  an  alkaloid  and  inert  substance. 
[Journ.  de  Pharm,.,  4e  ser.,  xvii.  81.) 

SELINUM  PALUSTKE.  {Linn.)  Peucedanum  monianum.  (Lindley,  Flor.  Med.) 
Marsh  Parsley.  Persil  de  marais.  (Fr.)  The  root  of  this  European  umbellifer  is,  when 
dried,  of  a  brown  color  externally,  having  a  strong  aromatic  odor,  and  an  acrid,  pungent, 
aromatic  taste.  The  powder  is  of  a  light  grayish  yellow  color.  Analyzed  by  Peschier, 
it  was  found  to  contain  a  volatile  oil,  a  tixed  oil  soluble  in  ether  and  alcohol,  gum,  a 
yellow  coloring  substance,  a  nitrogenous,  mucoso-saccharine  principle,  a  peculiar  acid 
which  he  calls  selinic,  phosphate  of  calcium,  and  lignin.  The  root  of  Selinum  palustre 
has  long  been  a  popular  remedy  for  epilepsy  in  the  Kussian  province  of  Courland  ;  and 
has  been  commended  to  the  profession  by  Drs.  Trinius  (1818)  and  Herpin  (1859).  Dr. 
Herpin  also  uses  it  as  an  antispasmodic  in  hooping-cough,  etc.  He  gives  from  20  to  30 
grains  of  it  thrice  daily,  rapidly  increased  until  four  times  the  amount  is  taken.  {Journ.  de 
Pharm.,  Juillet,  1859.) 

SEMPERVIVUM  TECTORUM.  Common  Houseleek.  In  Europe  the  leaves  of  this 
plant  are  employed  in  the  recent  state  and  bruised,  as  a  cooling  application  to  burns, 
stings  of  bees,  hornets,  etc.,  ulcers,  and  other  external  aflFections  attended  with  inflam- 
mation.    The  juice  is  said  to  cure  warts. 

SENECIO  VULGARIS.  Common  Orou?idsel.  An  annual  European  plant,  intro- 
duced into  this  country,  and  growing  in  cultivated  grounds.  The  whole  herb  is  used, 
and  should  be  gathered  while  in  flower.  It  has,  when  rubbed,  a  peculiar  rather  un- 
pleasant odor,  and  a  disagreeable,  herbaceous,  bitterish,  and  saline  taste,  followed  by  a 
sense  of  acrimony.  It  is  emetic  in  large  doses,  and  has  been  given  in  convulsive  aflTec- 
tions,  liver  complaints,  spitting  of  blood,  etc.,  but  is  now  very  little  used.  The  bruised 
herb  is  sometimes  applied  externally  to  painful  swellings  and  ulcers.  The  plant  is  em- 
ployed also  as  food  for  birds,  which  are  fond  of  it.  Other  species  of  Senecio  have  been 
medicinally  used  ;  and  an  indigenous  species,  the  S.  aureus  or  ragwort,  is  said  by  Schoepf 
to  be  a  favorite  vulnerary  with  the  Indians.  The  "  eclectics"  consider  it  emmena- 
gogue,  and  use  it  not  only  to  stimulate  the  function,  but  to  regulate  it  when  in  excess  or 
otherwise  deranged.  They  also  believe  it  to  possess  diuretic  properties,  and  to  be  useful 
in  disorders  of  the  urinary  organs.  They  give  the  name  of  senecin  to  a  preparation 
made  bj'  precipitating  the  tincture  with  water;  but  this  name  should  be  reserved  for  the 
active  principle  when  discovered.  The  whole  plant  is  used  in  decoction  or  infusion, 
which  may  be  taken  freely. 

SIENNA.  Terra  di  Sienna.  An  argillaceous  mineral,  compact,  of  a  fine  texture, 
very  light,  smooth,  and  glossy,  of  a  yellowish  brown  or  coffee  color,  leaving  a  dull 
orange  trace  when  moistened  and  drawn  over  paper.  By  calcination  it  assumes  a  red- 
dish brown  color,  and  is  then  called  burnt  sienna.  In  both  the  raw  and  burnt  states  it 
is  used  in  painting.  The  best  sienna  is  brought  from  Italy,  but  an  inferior  kind  is  found 
in  England. 

SILENE  VIRGINICA.  Catchfly.  Wild  Pink.  The  wild  pink  of  West  Virginia  and 
the  Carolinas  is  said  to  be  considered  by  the  Indians  poisonous,  and  by  Prof.  Barton  an 
anthelmintic. 

SILEX,  PULVERIZED.  Silex  Contritus.  Lond.  Silicic  Acid.  In  operations  of 
pharmacy,  substances  are  sometimes  employed  whose  action  is  exclusively  mechanical. 
Thus,  in  the  U.  S.  Pharmacopoeia,  formerly  sand  was  used  in  preparing  oil  of  amber 
and  the  fluid  extract  of  rhubarb,  and  carbonate  of  magnesium  in  forming  several  of 
the  medicated  waters.  The  use  of  the  same  carbonate  was  also  directed  in  the  London 
Pharmacopoeia  of  1836,  in  alternative  processes  for  preparing  several  of  these  waters. 
Mr.  li.  Warington  objected  to  the  use  of  this  carbonate,  as  being  dissolved  to  an  inju- 
rious extent,  and  proposed  to  substitute  porcelain  clay,  or  pulverized  silica,  glass,  or 
pumice  stone.  The  London  College,  probably  influenced  by  this  objection,  abandoned, 
in  its  Pharmacopoeia  of  1851,  the  use  of  carbonate  of  magnesium,  and  substituted  finely 
pulverized  silex,  under  the  name  of  Silex  contritus.  This  powder  may  be  conveniently 
obtained  from  colorless  quartz  ,or  rock-crystal.  In  order  to  render  the  mineral  more 
easily  pulverizable,  it  is  advantageous  to  heat  it  to  redness,  and  quench  it  in  water.  It 
may  then  be  reduced  to  fine  powder  in  a  porphyry  or  agate  mortar.  The  London  Col- 
lege prepared  all  the  medicated  waters,  except  two,  from  the  volatile  oils  of  the  plants, 
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in  addition  to  the  method  of  distillation  with  water  from  the  plants  themselves.  "When 
the  volatile  oils  were  used,  pulverized  silex  was  directed  as  a  mechanical  agent.  The 
oil  was  rubbed  up  first  with  the  silex  and  then  with  the  water,  and  the  whole  was  fil- 
tered. The  silex  acted  by  minutel}-  dividing  the  oil  and  diffusing  it  through  water,  and, 
by  the  subsequent  filtration,  was  entirely  removed. 

Pulverized  silex  is  a  harsh,  white,  tasteless  powder,  insoluble  in  water  and  most  other 
solvents.  Its  sp. gr.  is  2f56.  In  composition  it  is  a  silicic  oxide,  SiO,.  Silicon  is  a  non- 
metallic  element,  which  has  been  obtained  in  three  allotropic  states,  called  amorphous, 
graphitoidal,  and  octohedral  silicon ;  the  first  corresponding  to  charcoal,  the  second  to 
graphite,  and  the  third  to  diamond.  The  octohedral  crystallizes  like  diamond  with 
curved  facets,  is  hard  enough  to  scratch  glass  but  not  topaz,  and  has  the  sp.  gr.  249. 
Pure  silica  is  easily  prepared  by  acidulating  commercial  solution  of  silicate  of  sodium 
with  hydrochloric  acid,  heating  and  evaporating,  and  washing  the  precipitated  silica. 

SILICATE  OF  MAGNESIUM,  HYDRATED.  Meerschaum.  (2MgO,3SiOj  + 
2HjO.)  A  mineral  used  in  France  for  the  manufacture  of  smoking-pipes,  which  is  known 
popularly  by  the  name  of  meerschaum.  It  was  brought  into  notice  as  a  medicine  by 
M.  Garraud,  a  distinguished  physician  of  Laval,  who,  struck  with  its  resemblance 
to  subnitrate  of  bismuth,  being  like  it  white,  tasteless,  and  insoluble,  was  induced  to 
use  it  as  a  substitute  for  that  medicine  in  obstinate  choleraic  diarrhoea,  and  met  with 
BO  much  success  as  to  induce  him  to  make  the  remedy  public.  M.  Trousseau  employed 
it  also  with  great  success  in  numerous  cases  of  diarrhoea.  It  is  reduced  to  fine  powder, 
and  given  in  doses  of  from  one  to  four  drachms  a  day.  It  no  doubt  acts  mechanically, 
either  as  an  absorbent  or  a  protective  of  the  intestinal  coats.  {Joum.  de  Phamt.,  4e  ser., 
iii.  385.) 

SILICATE  OF  SODIUM.  Sodii  Silicas.  Soluble  Glass.  (Xa,SiOj.)  Silicate  of  so- 
dium is  made  by  fusing  one  part  of  silica,  fine  sand  or  powdered  flint,  and  two  of  dried 
carbonate  of  sodium,  mixed  in  powder,  in  an  earthenware  crucible,  and  pouring  out  the 
fused  mass  on  a  stone  slab  to  cool.  This  is  pulverized,  and  treated  with  boiling  water, 
to  dissolve  the  soluble  part.  The  solution  is  filtered  and  concentrated,  so  as  to  form  crys- 
tals on  cooling.  These  are  then  purified  by  dissolving  them  in  water  heated  to  3~'° 
C.  (100°  F.),  filtering  the  solution,  and  concentrating  it  so  that  it  may  recrystallize. 
The  commercial  solution  of  silicate  of  sodium  usually  contains  about  20  per  cent,  of 
silica  and  10  per  cent,  of  soda. 

Silicate  of  potassium,  KjSiOj,  also  known  as  soluble  glass,  is  prepared  in  the  same  way 
as  the  sodium  salt.  These  salts  have  been  used  in  rheumatism,  gout,  etc.  {A.  J.  P.,  1857, 
p.  314;  Ann.  de  Therap.,  1865,  p.  236),  but  are  probably  of  no  service.  As  suggested 
by  Prof.  Shun,  they  form  excellent  substitutes  for  starch,  dextrin,  and  plaster  of  Paris, 
in  the  preparation  of  immovable  dressings  in  the  case  of  certain  fractures  of  the  limbs, 
and  diseased  joints.  The  solution  is  applied,  of  a  syrupy  consistence,  by  means  of  a 
brush,  to  the  bandages,  upon  which  it  rapidly  hardens,  requiring  onlj-  five  or  six  hours 
for  this  result.  The  facility  of  removing  them  by  means  of  hot  water  is  another  ad- 
vantage which  it  possesses  over  the  other  dressings.  {Joum.  de  Phami.,  4e  ser.,  iv.  52.) 

SILPHIUM  LACIXIATUM.  The  rosin  tceed,  or  compass  plant,  of  Ohio,  yields 
an  oleoresin,  which  is  said  to  be  gathered  by  children  as  a  chewing  gum.  For  further 
information,  see  A.  J.  P.,  1881,  p.  487. 

SIMARUBA.  Under  this  name  the  U.  S.  P.  formerly  recognized  the  bark  of  the  root 
of  S.  officinalis.  [Ecorce  de  simarouba,  Fr. ;  Simarubarinde,  G. ;  Corteccia  di  simaruba. 
It.  ;  (.Mrttza  de  simaruba,  Sp.)  Quassia  Simamiba.  Simaruba  officinalis.  De  Cand.  S. 
amnra,  Aublet.  As  this  plant  is  unisexual,  it  belongs  to  the  genus  Simaruba  of  De 
Candolle  and  Lindley,  those  only  being  placed  by  these  botanists  in  the  genus  Quassia 
which  are  hermaphrodite.  But,  as  the  Linnsean  arrangement  was  adhered  to  in  the  case 
of  Quassia  excelsa,  we  continue  to  adhere  to  it  in  relation  to  this  plant.  (See  Quassia.) 
It  is  a  tree  of  considerable  height  and  thickness,  having  alternate  branches,  with  a  bark 
which  in  the  old  tree  is  black  and  somewhat  furrowed,  in  the  young  is  smooth,  gray, 
and  marked  here  and  there  with  broad  yellow  spots.  The  leaves  are  alternate  and 
abruptly  pinnate,  with  a  naked  petiole,  to  which  the  leaflets  are  alternately  attached  by 
short  footstalks.  The  leaflets  are  nearly  elliptical,  on  the  upper  surface  smooth  and  deep 
green,  on  the  under  whitish.  The  flowers  are  yellow,  and  in  long  axillary  panicles.  In 
some  descriptions  they  are  stated  to  be  monoecious,  in  others  dioecious.  According  to 
Dr.  Wright,  the  female  flowers  are  never  found  in  Jamaica  on  the  same  tree  with  the 
male.     The  number  of  stamens  is  ten. 

The  tree  is  found  in  the  West  Indies  and  Guiana.  In  Jamaica  it  is  called  the 
mountain  damson.  Siynaruba  amara  of  Aublet,  which  grows  in  Guiana,  and  has  gen- 
erally been  considered  identical  with  Q.  Simaruba,  is  believed  by  Hayne  to  be  a  dis- 
tinct species;  the  Jamaica  plant  having  dioecious,  while  this  has  monoecious  flowers. 
The  bark  of  the  root  is  the  part  employed ;  the  wood  itself  being  nearly  tasteless  and 
inert. 

Simaruba  bark  is  in  long  pieces,  some  inches  in  breadth,  folded  lengthwise,  light, 
flexible,  tenacious,  very  fibrous,  externally  of  a  light  brownish  yellow  color,  rough, 
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■warty,  and  marked  with  transverse  ridges,  internally  of  a  pale  yellow.  It  is  without 
smell,  and  of  a  bitter  taste.  It  readily  imparts  its  virtues,  at  ordinary  temperatures,  to 
water  and  alcohol.  The  infusion  is  at  least  equally  bitter  with  the  decoction,  which 
becomes  turbid  as  it  cools.  Its  constituents,  according  to  M.  Morin,  are  a  bitter  prin- 
ciple identical  with  qicassin,  CioH,.^03,  a  resinous  matter,  a  volatile  oil  having  the  odor 
of  benzoin,  malic  acid,  gallic  acid  in  very  minute  proportion,  an  ammoniacal  salt,  malate 
and  oxalate  of  calcium,  some  mineral  salts,  oxide  of  iron,  silica,  ulmin,  and  lignin. 

Medical  Properties  and  Uses.  Simaruba  possesses  the  same  tonic  properties  as  other 
simple  bitters,  and  may  be  employed  for  the  same  purposes.  In  large  doses  it  is  said  to 
purge  and  vomit.  It  was  introduced  into  France  in  1713  from  Guiana,  where  it  had 
previously  been  used  as  a  remedy  for  djsentery.  In  the  treatment  of  this  disease  and 
of  obstinate  diarrhoea,  it  afterwards  obtained  much  credit  in  Europe;  but  Cullen  was 
right  in  denying  to  it  any  specific  control  over  these  complaints.  It  operates  simply  as 
a  tonic,  and,  though  occasionally  beneficial  in  relaxed  and  debilitated  states  of  the  ali- 
mentary canal,  would  do  much  harm  if  indiscriminately  prescribed  in  dysenteric  cases. 
On  account  of  its  difficult  pulverization,  it  is  seldom  given  in  substance.  The  best  mode 
of  administration  is  by  infusion.     The  dose  is  from  a  scruple  to  a  drachm. 

SISYMBRIUM  OFFICINALE.  Scopoli.  Erysimum  officinale.  Linn.  Hedge  Mus- 
tard. This  annual,  growing  in  Europe  and  the  United  Stales,  is  said  to  be  diuretic  and 
expectorant,  and  has  been  recommended  in  chronic  coughs,  hoarseness,  and  ulceration 
of  the  mouth  and  fauces.  The  juice  of  the  plant  may  be  used  mixed  with  honey  or 
sugar,  or  the  seeds  may  be  taken  in  substance.  Sisymbrium  Sophia,  or  the  Jlax  weed, 
was  formerly  officinal.  It  is  of  a  pungent  odor  when  rubbed,  and  of  an  acrid  biting 
taste.  The  herb  has  been  used  externally  in  indolent  ulcers,  and  the  seeds  internally  in 
worms,  calculous  complaints,  etc.  Sisymbriuyn  viuralis  {Ditoplaxis  nmralis,  P.  Robert) 
has  been  used  in  France  in  scurvy,  scrofula,  and  other  cachectic  affections,  especially 
associated,  in  the  form  of  syrup,  with  iodide  of  potassium.  (Ann.  de  Therap.,  1864,  p.  126.) 

SIUM  NODIFLORUM.  Water-parsnep.  A  perennial,  umbelliferous,  aquatic  Eu- 
ropean plant,  growing  also  in  the  southern  section  of  the  United  States,  where  it  is  sup- 
posed to  have  been  introduced.  It  is  commonly  considered  poisonous  ;  but  the  expressed 
juice,  given  by  Withering  in  the  dose  of  three  or  four  ounces  every  morning,  was  not 
found  to  aflect  the  head,  stomach,  or  bowels.  He  found  it,  in  this  quantity,  very  advan- 
tageous in  obstinate  cutaneous  diseases  ;  and  the  plant  has  been  usefully  employed  by 
others  in  similar  complaints,  and  in  scrofulous  swellings  of  the  lymphatic  glands.  It  is 
considered  diuretic.  Sium  latifolium,  which  grows  in  Europe  and  the  United  States, 
particularly  along  the  water-courses  of  the  valleys  of  the  Pacific  slope,  and  is  the  com- 
mon water-parsnep  of  this  country,  is  positively  asserted  to  be  poisonous,  and  madness 
and  even  death  are  said  to  have  followed  the  use  of  the  root.  This  plant  has  been  ex- 
amined by  A.  R.  Porter  and  N.  Rogers.  {A.  J.  P.,  1876,  pp.  348,  483.)  The  active  prin- 
ciple seems  to  be  a  resinous  body,  which  produced  poisonous  symptoms  upon  animals. 
S.  Sisarum,  or  skirret,  a  plant  of  Chinese  origin,  cultivated  in  Europe,  has  a  sweetish, 
somewhat  aromatic  root,  which  is  employed  as  food  in  the  form  of  salad,  and  is  supposed 
to  be  a  useful  diet  in  complaints  of  the  chest. 

SMALT.  Azure.  When  the  impure  oxide  of  cobalt,  obtained  by  roasting  the  native 
arsenide  of  that  metal,  is  heated  with  sand  and  potassa,  the  mixture  melts,  and  a  beau- 
tiful blue  glass  results,  which,  when  reduced  to  powder,  receives  the  name  of  smalt  or 
azure.     It  is  used  chiefly  in  painting. 

SODIUM  ETHYLATE.  Ethylaie  of  Sodium.  Caustic  Alcohol.  (CjH^NaO.)  This 
preparation  was  introduced  by  Dr.  B.  W.  Richardson,  of  England,  as  a  caustic  when 
specially  indicated.  He  makes  it  by  adding  sodium  in  small  pieces  gradually,  to  abso- 
lute alcohol,  kept  at  a  temperature  of  10°  C.  (50°  F.) ;  hydrogen  is  evolved,  and  when, 
owing  to  the  formation  of  the  ethylate,  the  reaction  slackens,  the  liquid  is  to  be  care- 
fully heated  to  37-7°  C.  (100°  F.).  Sodium  is  now  cautiously  added  until  the  reaction 
ceases;  the  liquid  is  now  cooled  to  10°  C.  (50°  F.),  and  the  same  quantity  of  absolute 
alcohol  added  as  was  used  in  the  beginning.   (P.  J.  Tr.,  1878,  p.  48.5.) 

L.  H.  Smith  [N.  P.,  1882,  p.  104)  proposes  a  solution  of  sodium  ethylate  of  definite 
strength  (10  per  cent.) ;  the  quantities  used  for  this  solution  are  0-68  Gm.  sodium  and 
20C.C.  absolute  alcohol. 

Ethylate  of  sodium  is  a  white  powder,  frequently  having  a  brownish  tinge,  dissolving 
in  water  with  a  hissing  sound,  having  the  property  of  splitting  into  alcohol  and  caustic 
soda  upon  contact  with  even  a  small  quantity  of  water,  or  moist  living  tissue,  C^Hj 
NaO  +  HjO  =  C2H5HO -f  NaHO. 

Medical  Properties.  Sodium  ethylate  is  only  of  medical  value  as  a  caustic ;  it  is  said 
to  act  with  great  vigor.  There  is  no  reason  for  believing  that  sodium  ethylate  will  ever 
prove  of  any  value  as  an  internal  remedy.  When,  however,  it  comes  in  contact  with 
moist  tissue,  owing  to  the  liberation  of  its  sodium,  it  acts  as  a  very  speedy  and  powerful 
caustic.  It  should  always  be  used  in  alcoholic  solution,  and  applied  by  means  of  a 
glass  rod.  It  is  said  to  cause  very  little  pain,  and  has  been  especially  employed  for  the 
destruction  of  nasvi.  {London  Lancet,  Nov.  1878.)     Dr.  Richardson  states  that  it  should 
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always  l)e  kept  in  glass-stoppered  bottles  in  a  cool  place,  as  he  has  known  it  to  explode 
when  placed  in  warm  situations. 

SOLIDAGO.  There  are  very  numerous  species  of  this  composite  genus  in  the  United 
States.  Of  these  S.  odora  was  formerly  officinal.  S.  Virgaurea,  which  is  common  to 
the  United  States  and  Europe,  was  formerly  directed  by  the  Dublin  College.  It  is 
astringent,  and  has  been  supposed  to  possess  lithontriptic  virtues.  For  a  study  of  the 
flowers  of  S.  bicolor  by  Mr.  Adam  Conrath,  see  A.  J.  P.,  1873,  p.  253. 

Solidago  odora.  Sweet-scented  golden-rod  has  a  perennial  creeping  root,  and  a  slender, 
erect,  pubescent  stem,  two  or  three  feet  high.  The  leaves  are  sessile,  linear-lanceolate, 
entire,  acute,  rough  at  the  margin,  elsewhere  smooth,  and  covered  with  pellucid  dots. 
The  flowers  are  of  a  deep  golden  yellow  color,  and  are  arranged  in  a  terminal,  com- 
pound, panicled  raceme,  the  branches  of  which  spread  almost  horizontally,  are  each 
accompanied  by  a  small  leaf,  and  support  the  flowers  on  downj'  pedicels,  which  put 
forth  from  the  upper  side  of  the  peduncle,  and  have  small  linear  bracts  at  their  base. 
The  florets  of  the  ray  are  ligulate,  oblong,  and  obtuse ;  those  of  the  disk,  funnel-shaped, 
with  acute  segments.  The  plant  grows  in  woods  and  fields  throughout  the  United  States, 
and  is  in  flower  from  August  to  October.  The  leaves,  which  are  the  officinal  portion, 
have  a  fragrant  odor,  and  a  warm,  aromatic,  agreeable  taste.  These  properties  depend 
on  a  volatile  oil,  which  may  l>e  separated  by  distillation  with  water.  It  is  of  a  pale 
greenish  yellow  color,  and  lighter  than  water. 

Golden-rod  is  aromatic,  moderately  stimulant  and  carminative,  and,  like  other  sub- 
stances of  the  same  class,  diaphoretic  when  given  in  warm  infusion.  It  may  be  used 
to  relieve  pain  arising  from  flatulence,  to  allay  nausea,  and  to  cover  the  taste  or  cor- 
rect the  operation  of  unpleasant  or  irritating  medicines.  For  these  purposes  it  may  be 
given  in  infusion.  The  volatile  oil  dissolved  in  alcohol  is  employed  in  the  Eastern 
States.  The  dried  flowers  and  leaves  are  used  as  a  pleasant  and  wholesome  substitute 
for  common  tea. 

SOLUBLE  MERCURY  OF  HAHNEMANN.  (NH/Hg,)N03.)  This  is  pre- 
pared by  adding,  drop  by  drop,  a  dilute  solution  of  ammonia  to  an  equally  dilute 
solution  of  mercurous  nitrate,  until  the  precipitate  begins  to  be  paler  than  at  first.  It  is 
a  black  pow^der.  When  it  has  a  gray  color,  the  fact  shows  that  too  much  ammonia  has 
been  employed  in  its  precipitation.  In  this  case  NH,(Hgj)NOj  yields  NH.,(Hg)X03-i-Hg, 
This  preparation  was  included  in  the  old  French  Codex.  It  has  been  used  in  syphilitic 
diseases. 

SOOT.  Fuligo  Ligni.  This  well-known  substance  has  a  peculiar  smell,  and  a  bitter, 
empyreumatic,  and  disagreeable  taste.  Its  composition  is  very  complex.  Reduced  to 
powder,  and  treated  with  water,  it  aflfords  an  infusion  of  a  deep  yellow  or  brown  color, 
which  is  deeper  if  heat  be  employed.  The  insoluble  portion  amounts  to  about  4-4  per 
cent.  The  soluble  part  consists  chiefly,  according  to  Berzelius,  of  a  pyrogenous  resin 
united  with  acetic  acid  {acid pr/retin),  saturated  with  potassa,  lime,  and  magnesia.  It 
also  contains  sulphate  of  calcium,  chloride  of  potassium,  acetate  of  ammonium,  and 
traces  of  nitric  acid.  "When  the  solution  is  evaporated  to  dryness,  it  furnishes  a  black 
extract.  This  forms  with  water  a  blackish  brown  solution,  which,  when  treated  with 
any  free  acid  except  the  acetate,  lets  fall  the  acid  pyretin,  in  the  form  of  a  black  mass 
resembling  pitch  ;  while  the  acid  employed  remains  in  solution  with  the  bases  previ- 
ously in  combination  with  the  pyretin.  Braconnot  thought  he  had  discovered  in  py- 
retin a  peculiar  principle,  which  he  named  asbolin  ;  but  Berzelius  believed  he  was  mis- 
taken. Besides  these  substances,  Braconnot  ascertained  the  existence  in  soot  of  an 
azotized  extractive  matter  to  the  amount  of  20  per  cent.  This  matter,  when  sub- 
mitted to  dry  distillation,  afl'orded  a  considerable  proportion  of  pyrogenous  oil.  Soot 
itself,  when  subjected  to  a  similar  distillation,  furnishes  one-fifth  of  its  weight  of  empy- 
reumatic oil.  To  the  above  ingredients  of  soot  must  be  added  creasote,  to  the  presence 
of  which  it  is  supposed  to  owe  its  medicinal  properties. 

Soot  was  formerly  officinal  with  the  Edinburgh  College,  and  the  Scotch  physicians  were 
in  the  habit  of  frequently  prescribing  it  as  a  tonic  and  antispasmodic  in  the  form  of  tinc- 
ture. At  present  it  is  very  rarely,  if  ever,  administered.  It  has  been  employed  to  some 
extent  as  an  external  remedy  in  skin  diseases.  (See  Reviu  Med.,  June,  1834  ;'  Bull.  Gen. 
de  Thera]}.,  Mars,  1834;  also,  14th  ed.  U.  S.  D.)  An  infusion  of  hiekoj-y  ashes  and 
soot  is  used  in  this  city  as  a  popular  remedy  for  dyspepxsia.  It  is  made  by  infusing  a 
pint  of  clean  hickory  ashes  and  a  gill  of  soot  in  half  a  gallon  of  boiling  w'ater,  allow- 
ing the  liquor  to  stand  for  twenty-four  hours,  and  then  decanting.  Of  this  a  small 
wineglassful  is  taken  three  or  four  times  a  day.  No  doubt  this  infusion  has  been  useful 
in  acidity  of  stomach  ;  but  its  indiscriminate  use  in  the  various  gastric  affections,  popu- 
larly confounded  under  the  name  of  dyspepsia,  is  calculated  to  do  much  harm.  Soot 
has  disinfecting  power.  A  few  shovelfuls  of  it,  thrown  into  privies  or  drains,  effectu- 
ally destroy  their  foul  exhalations. 

SOPHORA  SPECIOSA.  From  the  poisonous  seeds  of  this  leguminous  Texan  tree 
Dr.  H.  C.  Wood  has  obtained  a  volatile  liquid  alkaloid  (snphorine)  whose  chloride  is  crys- 
talline.    The  most  characteristic  test  is  its  striking  a  deep  red  color  with  tincture  of  the 
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chloride  of  iron.  For  method  of  preparation  and  other  further  information,  see^.  J.  P., 
1878,  pp.  33  and  283.  In  the  seeds  of  the  »S'.  sericea,  which  grows  in  Colorado  and  Mex- 
ico, Mr.  Parsons,  of  the  United  States  Agricultural  Department,  has  found  a  liquid  alka- 
loid, which  is  probably  sophoria.  [Rep.  Commissioner  of  Agricult.,  1879;  also  N.  R., 
1881,  p.  67.) 

SORBUS  AUCUPAEIA.  Mountain  Ash.  A  small  European  tree,  whose  fruit  con- 
tains a  peculiar  kind  of  sugar  called  sorbin,  CgHjjOg,  susceptible  of  the  vinous  fermenta- 
tion ;  an  alcoholic  drink  has  been  prepared  from  it.  It  seems  to  have  been  used  for 
preparing  malic  acid  ;  and  Dr.  Hofmann  has  discovered  in  it  two  new  acids,  which  he 
designates  as  sorbic  and parasorbic  acids.  (See  P.  J.  TV.,  1859,  p.  573.)  M.  J.  Boussingault 
has  found  in  it  a  crystalline  saccharine  principle,  sorbite,  isomeric  with  mannite,  melt- 
ing, when  anhydrous,  at  110°  to  111°  C.  (230°  to  2318°  F.),  when  hydrated,  at  102°  C. 
(215-6°  F.).  Its  formula  is  CgHj^Og.  It  does  not  undergo  the  vinous  fermentation. 
(P.  J.  Tr.,  1872,  p.  28.)  It  has  been  used  in  scurvy,  and,  in  infusion,  as  a  remedy  in 
hemorrhoids  and  strangury.  All  parts  of  the  tree  are  astringent,  and  may  be  employed 
in  tanning,  and  dyeing  black.  S".  Americana^  or  American  Mountain  Ash,  probably  has 
similar  virtues  to  the  European  species. 

SORGHUM  SACCHARATUM.  5:or<7AMW.  Chinese  Sugar-cane.  This  valuable  plant, 
indigenous  in  India,  China,  and  other  parts  of  the  East,  has  within  a  few  years  been 
introduced  into  Europe  and  the  United  States.  It  was  not  till  1851  that  the  seeds  were 
first  sent  to  France  from  China;  and  so  late  as  18-55  only  a  few  acres  were  cultivated. 
In  1854  some  seeds  were  brought  to  the  United  States  by  Mr.  D.  Jay  Browne,  for  the 
Patent  Office,  from  France,  and  were  distributed  to  diiferent  persons  through  the  coun- 
try. [H.  S.  Olcott.)  The  sorghum  is  now  very  largely  cultivated  in  this  country  and 
in  France,  and  there  has  probably  been  no  instance  in  which  a  plant  has  more  rapidly 
grown  into  general  favor,  as  an  object  of  agriculture,  than  this.  Barth,  in  his  Travels 
in  Africa  (Am.  ed.,  ii.  339),  states  that  it  is  extensively  cultivated  in  the  interior  of  that 
continent.  It  has  been  extensively  cultivated  in  the  United  States  for  the  production 
of  syrup,  and  there  is  every  prospect  of  its  being  still  more  largely  grown  for  sugar- 
making.  Any  one  desirous  of  knowing  the  details  as  to  the  best  modes  of  culture,  va- 
rieties of  the  cane,  percentage  yield  of  sugar,  etc.,  should  consult  the  recent  publications 
of  the  U.  S.  Agricultural  Department,  especially  Letter  on  Sorghum,  1880,  Report  of 
Peter  Collier,  Chemist,  on  Sorghum  and  Cornstalks,  1881,  Special  Report,  No.  33,  Gov- 
ernment Printing-office,  Washington,  D.C. 

SPARTIUM  JUNCEUM.  Spanish  Broom.  A  small  shrub,  indigenous  in  the  south 
of  Europe,  and  cultivated  in  our  gardens  as  an  ornamental  plant.  The  flowers  are  large, 
yellow,  and  of  an  agreeable  odor.  The  seeds  are  in  moderate  doses  diuretic  and  tonic, 
in  large  doses  emetic  and  cathartic,  and  have  been  used  advantageously  in  dropsy. 
The  dose  is  from  ten  to  fifteen  grains  three  times  a  day  in  tincture. 

SPILANTHES  OLERACEA.  A  plant  of  India,  used  as  a  masticatory  for  the  re- 
lief of  toothache.  It  contains  some  acrid  principle,  and  when  chewed  produces  a  copious 
flow  of  saliva.   {A.  J.  P.,  xliv.  323.) 

SPIR^A.  Spircea  Ulmaria,  Q^ueen  of  the  Meadow,  or  Meadow-sweet,  which  is  a  Euro- 
pean plant,  though  introduced  into  thiscountry,  has  been  found  by  M.  Tessier,  of  Lyons, 
to  possess  valuable  diuretic  properties,  united  with  those  of  a  moderate  tonic  and  astrin- 
gent. All  parts  of  it  are  active.  Salicylic  aldehyde  (salicylous  acid),  C^HgO^,  was  rec- 
ognized already  in  1834  by  Pagenstecher  as  occurring  in  the" blossoms  of  Spircea  Ulmaria. 
It  is  a  colorless  oil,  of  aromatic  odor,  crystallizing  at  20°  C.  (68°  F.)  and  boiling  at 
196-5°  C.  (385°  F.).  It  is  inflammable,  burning  with  luminous  smoky  flame.  M. 
Tessier  employed  it  in  the  form  of  decoction,  of  which  he  gave  a  quart  daily.  For  more 
extended  observations  in  relation  to  this  medicine,  see  Bouchardat's -4njiMai>-e  de  Thera- 
peutiqiie  (1852,  p.  119). 

Spircea  tomentosa,  or  Hardhack,  is  an  indigenous  shrub,  two  or  three  feet  high,  with 
numerous  simple,  erect,  round,  downy,  and  purplish  stems,  furnished  with  alternate 
leaves,  closely  set  upon  very  short  footstalks.  The  leaves  are  ovate-lanceolate,  un- 
equally serrate,  somewhat  pointed  at  both  ends,  dark  green  on  their  upper  surface', 
whitish  and  tomentose  beneath.  The  flowers  are  a  beautiful  red  or  purple,  and  disposed 
in  terminal,  compound,  crowded  spikes  or  racemes. 

The  hardhack  flourishes  in  low  grounds,  from  New  England  to  Carolina,  but  is  most 
abundant  in  the  Northern  States.  It  flowers  in  July  and  August.  All  parts  of  it  are 
medicinal.  The  root  was  formerly  recognized  in  the  U.  S.  Pharmacopoeia,  but,  accord- 
ing to  Dr.  A.  W.  Ives,  it  is  the  least  valuable  portion.  The  taste  of  the  plant  is  bitter 
and  strongly  astringent.  Among  its  constituents  are  tannin,  gallic  acid,  and  bitter  ex- 
tractive.    Water  extracts  its  medicinal  virtues. 

Spiraea  is  tonic  and  astringent,  and  may  be  used  in  diarrhoea,  cholera  infantum,  and 
other  complaints  in  which  astringents  are  indicated.  It  is  said  to  have  been  employed 
by  the  aborigines ;  but  was  first  brought  to  the  notice  of  the  medical  profession  by  JDr. 
Cogswell,  of  Hartford,  Connecticut. 
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The  form  in  which  it  is  best  administered  is  that  of  an  extract,  prepared  by  evap<>- 
rating  the  decoction  of  the  leaves,  stems,  or  root,  or  an  infusion  of  the  same  parts  made 
by  percolation.  The  dose  is  from  five  to  fifteen  grains,  repeated  several  times  a  day.  A 
decoction,  prepared  by  boiling  an  ounce  of  the  plant  in  a  pint  of  water,  may  be  given  in 
the  dose  of  one  or  two  fluidounces. 

SPONGE.  Spongia.  Spongia  officinalis.  U.S.  1850.  This,  being  no  longer  recognized 
in  the  Pharmacopoeias,  is  transferred  to  this  place.  The  sponge  is  now  generally 
admitted  to  be  an  animal.  It  is  characterized  as  "a  flexile,  fixed,  torpid,  polymor- 
phous animal,  composed  either  of  reticulate  fibres,  or  masses  of  small  spires  inter- 
woven together,  and  clothed  with  a  gelatinous  flesh,  full  of  small  mouths  on  its  surface, 
i'y  which  it  absorbs  and  ejects  water."  More  than  two  hundred  and  fifty  species  have 
been  described  by  naturalists,  of  which  several  are  probably  employed,  though  Spoiigia 
officinalis  is  the  only  one  that  has  been  designated  in  the  Pharmacopoeias.  Sponges  in- 
habit the  bottom  of  the  sea,  where  they  are  fixed  to  rocks  or  other  solid  bodies,  and  are 
most  abundant  within  the  tropics.  They  are  collected  chiefly  in  the  Mediterranean  and 
Ked  Seas,  and  in  those  of  the  East  and  AVest  Indies.  In  the  Grecian  Archipelago  many 
persons  derive  their  support  altogether  from  diving  for  sponges.  When  collected  they 
are  enveloped  in  a  gelatinous  coating,  which  forms  part  of  the  animal,  and  is  separated 
by  first  rubbing  them  with  fine  sand  {Landerer),  and  then  washing  them  with  water. 
Large  quantities  of  the  coarser  kinds  are  imported  from  the  Bahamas,  but  the  finest  and 
most  esteemed  are  brought  from  the  Mediterranean,  especially  from  the  coasts  of  Syria. 
Recently  the  cultivation  of  sponges  has  been  undertaken  on  an  extensive  scale.  Small 
fragments  are  cut  under  water  from  the  live  sponge,  and  fixed  upon  a  sandy  bottom  by 
means  of  skewers.     In  three  years  they  will  have  grown  sufliciently  to  be  marketable. 

Sponge,  as  found  in  commerce,  is  in  yellowish  brown  masses  of  various  shapes  and 
sizes,  light,  porous,  elastic,  and  composed  of  fine,  flexible,  tenacious  fibres,  interwoven 
in  the  form  of  cells  and  meshes.  It  usually  contains  numerous  minute  fragments  of 
coral  or  stone,  or  small  shells,  from  which  it  must  be  freed  before  it  can  be  used  for  or- 
dinary purposes.  Sponge  is  prepared  by  macerating  it  for  several  days  in  cold  water, 
beating  it  in  order  to  break  up  the  concretions  which  it  contains,  and  dissolving  what 
cannot  thus  be  separated  of  the  calcareous  matter  by  hydrochloric  acid  diluted  with 
thirty  parts  of  water.  By  this  process  it  is  rendered  perfectly  soft,  and  fit  for  surgical 
use.  It  may  be  bleached  by  steeping  it  in  water  impregnated  with  sulphurous  acid,  or 
by  exposure  in  a  moist  state  to  the  action  of  chlorine.  It  is  stated  that  sponges  which 
have  been  soaked  in  pus  and  infectious  matters  will  recover  their  primitive  condition, 
even  to  the  marine  odor,  by  soaking  in  a  4  per  cent,  solution  of  permanganate  of  potas- 
sium, then  in  a  25  per  cent,  solution  of  sulphurous  acid,  and  finally  thorough  washing 
in  an  abundance  of  water.  {A.  J.  P.,  xliv.  3-55.)  "When  intended  for  surgical  purposes, 
the  softest,  finest,  and  most  elastic  sponges  should  be  selected ;  for  forming  bu7-nt  sponge 
the  coarser  will  answer  equally  well.  According  to  Mr.  Hatchett,  the  chemical  constit- 
uents of  sponge  are  gelatin,  coagulated  albumen,  common  salt,  and  carbonate  of  cal- 
cium. Magnesia,  silica,  iron,  sulphur,  and  phosphorus  have  been  detected  in  it,  as 
also  have  iodine  and  bromine,  combined  with  sodium  and  potassium.  From  the  ex- 
periments of  Mr.  Croockewit,  it  would  appear  that  sponge  is  closely  analogous  to,  if 
not  identical  with,  the  fibroin  of  Mulder,  difl"ering  from  it  only  in  containing  iodine, 
sulphur,  and  phosphorus.  {Annal.  der  Chem.  und  P/iarm.,  xlviii.  43.)  Fibroin  is  an 
animal  principle,  found  by  Mulder  in  the  interior  of  the  fibres  of  silk. 

Medical  Frojierties  and  Uses.  Sponge,  in  its  unaltered  state,  is  not  employed  as  a 
medicine  ;  but,  in  consequence  of  its  softness,  porosity,  and  property  of  imbibing  liquids, 
it  is  verj'  useful  in  surgical  operations.  From  the  same  qualities  it  may  be  advantageously 
applied  over  certain  ulcers,  the  irritating  sanies  from  which  it  removes  by  absorption. 
Compressed  upon  a  bleeding  vessel,  it  is  sometimes  useful  for  promoting  the  coagulation 
of  the  blood,  especially  in  hemorrhage  from  the  nostrils.  In  the  shape  of  sponge  tent  it 
is  employed  for  dilating  sinuses.  This  is  prepared  by  dipping  sponge  into  melted  wax, 
compressing  it  between  two  flat  surfaces  till  the  wax  hardens,  and  then  cutting  it  into 
pieces  of  a  proper  form  and  size.  By  the  heat  of  the  body  the  wax  becomes  soft,  and 
the  sponge,  expanding  by  the  imbibition  of  moisture,  gradually  dilates  the  wound  or 
sinus  in  which  it  may  be  placed.  "When  a  conical  sponge  tent  of  equable  calibre  is  re- 
quired, as  for  dilating  the  uterine  cavity,  a  better  plan  is  to  cut  the  sponge  into  a  coni- 
cal shape  whilst  fresh  and  compress  when  moist,  by  winding  it  carefully  with  a  fine, 
tightly-drawn  cord,  removing  the  cord  when  perfectly  dry,  and  dipping  the  tent  into 
melted  wax,  so  as  to  get  a  thick  coating.  For  other  modes  of  preparing  sponge  tent, 
as  well  as  of  saturating  the  sponge  at  the  same  time  with  substances  calculated  to  make 
a  remedial  impression,  as  carbolic  acid,  alum,  acetate  of  lead,  etc.,  see  A.  J.  P.,  1868,  p. 
410 ;  1869,  p.  446. 

Spokoia  ITsta.  U.  S.  1850.  Burnt  Sponge.  The  following  was  the  U.  S.  formula 
for  its  preparation.  "  Take  of  sponge  a  convenient  quantity.  Cut  it  into  pieces,  and 
beat  it  that  any  extraneous  matter  may  be  separated ;  then  burn  it  in  a  close  iron  vessel 
until  it  becomes  black  and  friable  ;  lastly,  rub  it  into  very  fine  powder."  The  sponge 
is  decomposed,  the  volatile  matters  being  driven  off  by  the  heat,  and  a  black,  fHable 
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coal  remaining.  Preuss  found  that,  of  1000  parts  of  sponge  submitted  to  calcination, 
343-848  were  dissipated  ;  and  the  residue  consisted  of  327  parts  of  carbon  and  insoluble 
matters,  112-08  of  chloride  of  sodium,  1643  of  sulphate  of  calcium,  21-422  of  iodide  of 
sodium,  7-67  of  bromide  of  magnesium,  103-2  of  carbonate  of  calcium,  350  of  phosphate 
of  calcium,  4-73  of  magnesia,  and  28-72  of  protoxide  of  iron.  {Pharm.  Centralblatt,  1837, 
p.  169.)  Herberger  found  in  burnt  sponge  1  per  cent,  of  iodide  of  potassium,  and  0-5 
per  cent,  of  bromide  of  potassium.  [Annul,  der  Pharm.,  xx.  204.;  As  the  remedial 
value  of  burnt  sponge  depends  chiefly  upon  the  presence  of  iodine,  it  cannot  be  esteemed 
good  unless  it  affords  purple  fumes  when  acted  upon  by  sulphuric  acid  assisted  by  heat. 
It  is  said  that  the  preparation  is  most  efficient  as  a  remedy  when  the  sponge  is  kept  on 
the  fire  no  longer  than  is  necessary  to  render  it  friable.  The  powder  is  then,  of  a  much 
lighter  color.  Guibourt  recommends  that  the  sponge  selected  for  burning  should  be 
unwashed,  of  a  strong  odor,  firm,  and  compact,  that  it  should  be  put  into  a  roaster  like 
that  used  for  coffee,  and  heated  over  a  moderate  fire  till  it  becomes  of  a  blackish  brown 
color,  that  it  should  then  be  removed,  powdered,  and  enclosed  in  a  well-stopped  glass 
bottle.  It  is  best  when  recently  prepared,  as  the  iodine  is  dissipated  by  time,  and  the 
specimens,  at  first  richest  in  this  principle,  contain  little  of  it  at  the  end  of  a  year. 
{Journ.  de  Chim.  Med.,  Dec.  1831.)  According  to  Herberger,  the  fine  and  coarse 
sponges  do  not  materially  differ  in  the  proportion  of  their  organic  constituents;  so  that 
the  coarse  may  be  selected  for  this  operation.  Burnt  sponge  has  been  highly  recom- 
mended in  goitre,  glandular  swellings  of  a  scrofulous  character,  and  obstinate  cutaneous 
eruptions.  It  is  most  conveniently  administered  mixed  with  syrup  or  honey,  in  the 
form  of  an  electuary,  with  the  addition  of  some  aromatic,  as  powdered  cinnamon.  The 
dose  is  from  one  to  three  drachms. 

STATICE  CAROLINIANA.  Marsh  Rosemary  is  considered  by  some  botanists  as 
a  mere  variety  of  the  Statice  Limonium  of  Europe  ;  by  others  as  a  distinct  species.  It 
is  an  indigenous  maritime  plant  with  a  perennial  root,  sending  up  annually  tufts  of 
leaves,  which  are  obovate  or  cuneiform,  entire,  obtuse,  mucronate,  smooth,  and  on  long 
footstalks.  They  difier  from  the  leaves  of  S.  Limoniuin  in  being  perfectly  flat  on  the 
margin,  while  the  latter  are  undulated. 

Marsh  rosemary  grows  in  the  salt  marshes  along  the  sea-coast,  from  New  England  to 
Florida,  and  flowers  in  August  and  September.  The  root,  which  was  formerly  in  the 
secondarj^  list  of  the  U.  S.  Pharmacopoeia,  is  large,  spindle-shaped  or  branched,  fleshy, 
compact,  rougli,  and  of  a  purplish  brown  color.  It  is  bitter  and  extremely  astringent, 
but  odorless.  It  contains  tannic  acid  (12-4  per  cent.),  gum,  extractive,  albumen,  vola- 
tile oil,  resin,  caoutchouc,  coloring  matter,  lignin,  and  various  salts.  [A.  J.  P.,  xiv.  116.) 
Statice  is  powerfully  astringent,  and  in  some  parts  of  the  United  States,  particularly  in 
New  England,  is  much  employed.  It  may  be  used  for  all  the  purposes  for  which  kino 
and  catechu  are  given  ;  but  its  chief  popular  application  is  in  decoction  to  aphthous 
and  ulcerative  affections  of  the  mouth  and  fauces. 

In  Brazil  and  Buenos  Ayres  the  roots  of  -S'.  Brasiliensis  and  S.  Antarctica  are  em- 
ployed under  the  name  oi  Buaycura  or  Gunycura.   [P.  J.  Tr.,  ix.  466.) 

In  Russia  and  Spain  the  very  large  roots  of  S.  latifolia  are  used  for  tanning,  and  in 
Morocco  the  roots  of  .S'.  mucronata  are  employed,  under  the  name  of  safrifa,  as  a  nervine. 

STERCULIA  ACUMINATA.  Cola  acuminata.  Daniell.  This  is  a  large  African 
tree,  known  as  the  source  of  the  kola  nuts  of  Guinea,  or  guru  ?z?<#s  of  Soudan,  which  are 
extensively  used  and  highly  valued  throughout  a  large  part  of  Africa,  being  chewed 
for  their  agreeable  effects  on  the  system,  and  the  remarkable  property  of  causing  wake- 
fulness. The  possession  of  this  property  is  explained  by  the  caffein,  which  was  first 
proved  to  exist  in  the  seeds  by  Dr.  Daniell.  [P.  J.  Tr.,  186.5,  2d  ser.,  vi.  450.)  Dr.  Att- 
field  found  in  100  parts  of  the  seeds  13-65  of  water,  20-00  of  cellulose  and  coloring  mat- 
ter, 4150  of  starch,  1-52  of  volatile  and  fixed  oil,  6-33  of  an  albuminoid  substance,  10-67 
of  gum,  sugar,  and  other  organic  matter,  and  2-13of  thein  (caffein) ;  and  obtained  2-13 
per  cent,  of  ashes.  The  nuts  contain  no  tannin,  and  in  this  respect  differ  from  coffee, 
which  they  otherwise  resemble.  Dr.  Attfield  separated  the  caffein  by  precipitating  a 
decoction  with  subacetate  of  lead,  removing  the  excess  of  lead  by  sulphuretted  hj^dro- 
gen,  and  allowing  the  clear  solution  to  evaporate  to  dryness.  The  residue  was  treated 
with  hot  alcohol,  and  the  alcoholic  solution  evaporated  to  a  small  bulk.  On  cooling, 
this  solidified  into  a  crystalline  mass,  which  was  found  to  have  all  the  properties  of 
caffein.  The  kola  nut  is  described  as  roundish,  compressed,  resembling  the  European 
chestnut,  and  of  a  bitter  taste.  According  to  Dr.  Daniell,  they  are  verv  useful  in  tropi- 
cal diarrhoeas.  {A.  J.  P.,  1865,  p.  205.) 

STILLINGIA  SEBIFERA.  Tallow-tree.  This  is  a  species  of  the  family  Euphor- 
biaceaa,  cultivated  in  the  Chinese  provinces  of  Kiang-se,  Kiang-wau,  and  Chih-kiang 
for  the  sake  of  the  fatty  matters  extracted  from  the  nuts  by  methods  detailed  in 
A.  J.  P.,  1872,  p.  264.  (See  also  P.  J.  Tr.,  June,  1872.)  The  "  tallow"  occurs  in  hard, 
brittle,  opaque,  white,  tasteless,"  and  odorless  masses  of  about  80  pounds'  weight.  It  is 
said  to  be  nearly  pure  stearine.  The  oil  is  largely  used  for  lighting  purposes.  The 
remnants  of  the  nut  are  used  as  fuel  and  as  manure. 
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STROPHANUS  HISPIDUS.  This  is  a  tree  of  Gaboon,  belonging  to  the  Apocynese, 
whose  seeds  yield  a  cardiac  pwison,  inceine.  {Lancet,  Dec.  1872,  p.  827.)  MM.  Hardy  and 
Galloia  haveobtained  from  it  two  crystalline  principles.  One.  which  is  neither  an  alka- 
loid nor  a  glucoside,  they  call  gtrophantin ;  the  second,  an  alkaloid,  they  name  inceine. 
The  first  named  appears  to  be  the  active  principle  of  the  poison.  {Joum.de  Pharm., 
3e  ser.,  xxv.  176.) 

Wanika,  an  acrid  poison,  which  has  been  studied  by  Prof.  S.  Ringer,  is  probably  the 
same  as  inaeine.  It  causes  svstolic  arrest  of  the  heart's  movement.  (P.  J.  Tr.,  April, 
1881.) 

STRYCHNOS  POTATORUM.  Chilbinj.  Clearing  Nuts.  Indian  Gum  Nuts.  The 
nuts  of  this  species  of  Strychnos  are  very  largely  used  in  some  parts  of  India  for  clear- 
ing muddy  water,  and  are  stated  to  have  found  their  way  into  American  commerce. 
(A.  J.  P.,  1871.)  The  fruit  is  also  employed  by  the  native  practitioners  of  Hindostan, 
under  the  name  of  nirmali,  as  an  emetic  and  in  dysentery.  They  do  not  contain  strych- 
nine. In  clearing  water,  one  of  the  dried  nuts  is  rubbed  hard  for  a  short  time  around  the 
inside  of  the  earthen  water-jiot ;  on  settling,  the  water  is  left  pure  and  tasteless.  The  seeds 
contain  a  large  quantity  of  an  albuminous  principle,  upon  which  their  virtues  probably 
depend.  The  tree,  which  grows  to  a  very  large  size,  produces  a  shining,  black,  one- 
seeded  berry  (that  of  the  nux  vomica  being  many-seeded).  The  seeds  are  described 
(P.  J.  Tr.,  1871,  p.  44)  as  broadly  lenticular,  about  half  an  inch  in  diameter  and  a  quar- 
ter of  an  inch  in  thickness,  of  a  dirty  whitish  gray  color,  and  covered  with  a  thick  coat- 
ing of  delicate  appressed  hairs.  These  are  so  small  that  the  seed  to  the  naked  eye  looks 
mealy.  Under  the  microsc-ope  the  hairs  are  seen  to  be  agglutinated  in  bundles  of  from 
3  to  6,  and  to  consist  each  of  a  single  pointed  cylindrical  cell. 

SUCCINIC  ACID.  AcidumSuccinicum.  (C^H^O^.)  This  acid  is  obtained  by  distilling 
amber.  (See  Succinum.)  The  product  is  an  aqueous  solution  of  impure  succinic  acid, 
associated  with  empyreumatic  oil.  (See  Oleum  Succini.)  By  filtering  the  liquor  the  solu- 
tion of  the  impure  acid  passes  through,  while  the  oil  is  absorbed  by  the  paper.  The 
acid  may  be  purified  by  boiling  the  solution  with  nitric  acid,  diluted  with  twice  its  bulk 
of  water,  and  then  evaporating  to  crystallize.  Should  the  crystals  not  be  colorless,  the 
treatment  with  nitric  acid  must  be  repeated  until  they  are  so.  Succinic  acid  is  formed 
artificially  by  the  action  of  nitric  acid  on  the  fatty  acids,  and  may  be  produced  in  a 
great  many  ways  from  various  substances.  Thus  it  is  invariably  formed  in  small 
amount  in  the  alcoholic  fermentation  of  sugar.  M.  Desaignes  obtained  it  more  advan- 
tageously from  malate  of  calcium,  subjected  to  fermentation  excited  by  casein.  The 
malate  was  converted  into  succinate  of  calcium,  which  was  then  decomposed  by  sul- 
phuric acid,  so  as  to  yield  succinic  acid.  For  the  details  of  the  process  for  obtaining 
succinic  acid  from  malate  of  calcium,  see  the  paper  of  E.  J.  Kohl,  in  A.  J.  P.,  vol. 
xxviii.,  July.  Succinic  acid,  when  pure,  is  in  white,  transparent  crystals,  having  no 
odor,  and  a  somewhat  acrid  taste.  It  dissolves  in  five  times  its  weight  of  cold  and  twice 
its  weight  of  boiling  water.  It  is  less  soluble  in  alcohol,  but  very  sparingly  in  ether. 
Nitric  acid  is  without  action  on  it.  It  melts  at  180°  C.  (3.56°  F."),  and  Ik>i1s  without 
alteration  at  235°  C  (455°  F.).  It  sublimes,  however,  at  a  much  lower  temperature. 
According  to  Wackenroder,  it  is  sometimes  adulterated  with  tartaric  acid,  soaked  in  oil 
of  amber. 

Succinic  acid,  though  formerly  oflBcinal,  is  at  present  seldom  used  in  medicine.  It 
has  been  ascertained  to  be  a  product  of  vital  action,  having  been  detected  by  M.  Heintz 
in  the  colorless  liquid  found  in  hydatid  cysts  of  the  liver.  (See  Journ.  de  P'harm.,  SepL 
1850.)  One  of  it3  i&Xt&^succinale  of  ammonium,  C^^('S^^\S)^,  made  by  supersaturating 
succinic  acid  with  ammonia,  evaporating  and  crystallizing,  has  been  used  with  great  al- 
leged success  in  delirium  tremens.  This  salt  is  occasionally  used  as  a  precipitant  of 
ferric  oxide. 

SULPHATE  OF  ALUMINIUM  AND  IRON.  Ferroao-aluminie  Sulphate.  (Al,Fe 
(SO^)^,24HjO.)  This  double  salt  was  brought  forward  by  Sir  James  Murray,  of  Dublin, 
as  an  astringent,  styptic,  and  vermifuge.  His  method  of  preparing  it  is  not  very  clearly 
expressed,  but  it  may  l>e  presumed  to  be  formed  by  dissolving  alumina  and  carbonate  of 
iron,  both  recently  precipitated,  in  sulphuric  acid,  and  duly  evaporating  the  solution. 
Klauer  states  that  it  is  produced  in  crystalline  tufts  when  a  solution  of  the  component 
salts  mixed  with  an  excess  of  sulphuric  acid  is  left  to  stand  in  a  warm  place.  {Watt's 
Diet.,  vol.  v.  p.  583.)  Sir  James  recommends  it  in  chronic  dysentery,  diarrhoea,  fluor 
albus,  and  the  colliquative  sweats  and  diarrhoea  which  attend  hectic  fever  and  con- 
sumption. Externally  he  found  it  a  powerful  styptic,  useful  as  a  gargle  in  relaxation 
of  the  tonsils  and  uvula,  and  in  salivation,  as  an  injection  in  hemorrhages,  and  as  a 
wash  for  foul  and  flabby  ulcers.  The  dose  for  internal  exhibition  is  from  five  to  ten 
grains,  dissolved  in  some  aromatic  water. 

SULPHATE  OF  BARIUM.  Barttjk  Sulphas.  (BaSO,.)  (See  BaHi  Chloridum.) 
Sulphate  of  barium  is  a  heavy,  lamellar,  brittle  mineral,  varying  in  sp.  gr.  from  4-4  to 
4-6.  It  is  generally  translucent,  but  sometimes  transparent  or  opaque,  and  its  usual 
color  is  white  or  flesh-red.    "When  crystallized,  it  is  usually  in  verj'  flat  rhombic  prisms. 
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Before  the  blowpipe  it  strongly  decrepitates,  and  melts  into  a  white  enamel,  which,  in 
the  course  of  ten  or  twelve  hours,  falls  to  powder.  It  is  thus  partially  converted  into 
sulphide  of  barium,  and,  if  applied  to  the  tongue,  will  give  a  taste  like  that  of  putrid 
eggs,  from  the  formation  of  sulphuretted  hydrogen.  This  salt,  on  account  of  its  great 
insolubility,  is  not  poisonous,  [t  is,  however,  soluble  in  a  great  excess  of  dilute  hydro- 
chloric acid.  {Chem.  News,  1871,  p.  69.)  Ground  to  fine  powder  it  is  sometimes  mixed 
with  white  lead,  but  impairs  the  quality  of  that  pigment.  The  artificial  sulphate  of 
barium,  under  the  name  of  permanent  white  or  blanc-Jixe,  is  much  used  in  the  arts  as  a 
water-color.  It  is  made  from  both  the  native  sulphate  and  carbonate.  It  forms  a  daz- 
zling white  color,  unalterable  by  light,  heat,  air,  or  sulphuretted  hydrogen.  It  is  used 
by  the  manufacturers  of  paper  hangings,  and  for  mixing  with  other  colors,  the  tone  of 
which  it  does  not  impair. 

SULPHATE  OF  CALCIUM.  Calcii  Sulphas.  Gypsum.  Plaster  of  Paris.  (Ca 
SO^,2H20.)  We  notice  this  salt  simply  in  relation  to  its  employment  by  the  surgeons. 
There  are  one  or  two  of  its  chemico-physical  properties  which  demand  attention  from  this 
point  of  view.  In  the  first  place,  it  is  so  slightly  soluble  in  water  that  it  may  be  con- 
sidered for  ordinary  purposes  insoluble.  According  to  Bucholz,  it  is  soluble  in  460  parts 
of  water  cold  or  hot,  according  to  Giese,  in  380  parts  of  cold  and  388  of  boiling  water. 
Notwithstanding  the  statement  of  Bucholz,  the  fact  has  been  well  established  that  its 
solubility  varies  with  the  temperature,  but,  like  that  of  sulphate  of  sodium,  very  un- 
equally. Thus,  according  to  M.  Poggiale,  it  is  greatest  at  35°  C.  (95°  F.),  and  above  or 
below  that  temperature  gradually  diminishes,  so  that  at  100°  C.  (212*  F.),  or  the  boil- 
ing point  of  water,  it  is  very  nearly  the  same  as  at  5°  (41°  F.),  not  far  from  the  freezing 
point.  [Journ.  de  Pharm.,  4e  ser.,  v.  8G.)  The  other  point  is  that,  when  deprived  of  its 
water  by  heat,  and  reduced  to  the  state  of  a  white  powder,  it  rapidly  absorbs  water  added 
to  it,  and  from  the  state  of  semi-liquid  paste  into  which  it  is  brought  with  that  fluid, 
quickly  hardens  without  change  of  bulk.  It  is  this  property  which  fits  plaster  of  Paris 
so  well  for  all  kinds  of  moulding ;  and  to  this  also  it  owes  its  peculiar  adaptabilit}'  to  the 
purpose  of  a  splint.  To  prepare  it  for  use,  the  gypsum  must  first  be  deprived  of  the 
greater  part  of  its  water  by  exposure  to  a  heat  of  100°  C.  (212°  F.),  or  from  that  to 
121-1°  C.  (250°  F.).  It  loses  both  its  molecules  of  water  of  crystallization  at  a  temper- 
ature of  from  110°-120°  C.  (230° -248°  F.),  and  is  then  known  as  burnt  gypsum.  If 
heated  above  205°  C.  (401°  F.)  it  becomes  dead-burnt,  and  does  not  take  up  water  readily 
and  does  not  harden.  When  dehydrated,  it  is  reduced  to  fine  powder,  and  kept  in  air- 
tight vessels  for  use.  As  thus  prepared,  if  mixed  with  two  parts  of  water,  it  forms  a 
semi-liquid  cream-like  mass,  which  becomes  solid  and  hard  in  15  or  20  minutes,  the 
temperature  rising  during  the  process,  as  in  the  slaking  of  lime.  The  hydrated  gypsum 
expands  in  solidifying,  hence  its  advantages  in  preparing  casts, — the  expansion  causes 
it  to  accurately  fill  all  interstices.  According  to  Mr.  T.  E.  Stark,  a  medical  oflacer  in  the 
British  army,  flannel  is  the  best  material  for  bandages  to  be  used  with  gypsum.  It 
should  be  cut  into  strips  an  inch  and  a  half  broad  and  two  or  three  yards  long,  which 
should  first  be  spread  on  a  table  and  rubbed  well  with  the  powdered  gypsum  on  both 
sides  and  always  in  the  direction  of  the  thread.  The  bandages  should  then  be  rolled  up 
loosely,  and  kept  for  use  in  air-tight  cases.  Thus  applied,  the  bandages,  first  thoroughly 
wetted,  should  be  rolled  round  the  limb,  overlapping  at  the  edges,  so  as  to  make  a  uni- 
form covering.  After  application,  it  should  be  left  to  harden,  which  generally  happens 
in  15  or  20  minutes.  A  simpler  method  of  using  the  gypsum  for  this  purpose  is,  after 
the  application  of  the  bandages,  to  paint  the  whole  thoroughly  and  carefully  with  the 
milk  of  gypsum,  which  will  solidify,  and  enclose  the  part  in  a  firm  case. 

SULPHATE  OF  NICKEL.  Niccoli  Sulphas.  (NiSO.TH^O. )  This  salt  is  formed  by 
dissolving  carbonate  of  nickel  in  dilute  sulphuric  acid,  concentrating  the  solution,  and 
setting  it  aside  to  crystallize.  The  carbonate  is  procured  by  dissolving  the  impure 
arsenide  of  nickel,  sold  under  the  name  of  speiss,  coarsely  powdered  and  mixed  with 
half  its  weight  of  iron  filings,  in  nitro-hydrochloric  acid.  The  solution  is  evaporated  to 
dryness,  and  the  residue  treated  with  water,  which  takes  up  the  impure  chloride  of 
nickel,  and  leaves  the  arsenic  in  the  form  of  the  insoluble  arseniate  of  iron.  The  liquid 
is  then  acidulated  with  hydrochloric  acid,  treated  with  sulphuretted  hydrogen  in  excess, 
■which  precipitates  the  copper,  and,  after  filtration,  boiled  with  a  little  nitric  acid  to  oxi- 
dize any  remaining  iron.  The  cold  liquid,  largely  diluted  with  water,  is  next  treated 
with  a  solution  of  bicarbonate  of  sodium,  gradually  added,  which  throws  down  the  iron 
in  the  state  of  ferric  oxide.  Lastly,  the  filtered  solution,  containing  the  chloride  of  nickel 
nearly  pure,  is  boiled  with  carbonate  of  sodium,  which,  by  double  decomposition,  throws 
down  a  pale  green  precipitate  of  carbonate  of  nickel.  Sulphate  of  nickel  is  in  the  form 
of  emerald-green  crystals,  efflorescent  in  the  air,  soluble  in  three  parts  of  cold  water,  but 
insoluble  in  alcohol  and  ether.     It  has  a  sweet,  astringent  taste. 

Prof.  Simpson,  of  Edinburgh,  has  made  some  therapeutic  trials  with  this  salt,  and 
found  it  to  act  as  a  gentle  tonics  like  the  preparations  of  iron  and  quinine,  yet  somewhat 
diff'erently.  He  used  it  successfully  in  a  case  of  severe  and  obstinate  periodic  headache. 
The  dose  is  from  half  a  grain  to  a  grain  three  times  a  day,  given  in  the  form  of  pill,  or 
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of  simple  solution.  In  large  doses  it  is  liable  to  produce  nausea  and  vomiting,  especially 
on  an  empty  stomach.  (See  Braithwaiie's  Retrospect,  xxvii.  446.)  Dr.  J.  D.  Palmer,  of 
Monticello,  Florida,  considers  sulphate  of  nickel  as  a  sedative ;  having  employed  it  in  a 
variety  of  painful  affections,  and  also  simply  as  a  soporific  in  cases  which  did  not  admit 
the  use  of  opium,  and  in  everv  instance  with  the  desired  result.  {A.  J.  P.,  1868,  p.  516.) 

SULPHITES,  BISULPHITES,  HYPOSULPHITES.  These  salts  have,  at  a  com- 
paratively recent  date,  been  introduced  into  medicine,  because  of  their  extraordinary 
hostility,  through  their  acid  ingredient,  to  the  lower  forms  whether  of  vegetable  or  ani- 
mal life.  Microscopic  plants  and  animals  cannot  exist  in  the  presence  of  sulphurous 
or  hyposulphurous  acid;  and,  as  their  salts  are  easily  decomposed,  with  the  liberation 
of  the  acid,  they  are  capable  of  exercising  the  same  destructive  influence.  As  it  is  now 
generally  admitted  that  a  number  of  our  external  complaints  are  caused  by  these  micro- 
scopic organisms,  the  local  use  of  these  remedies  is  often  indicated,  and,  in  fact,  has  been 
found  by  experience  to  be  very  efficient.  Examples  of  affections  of  this  kind  we  have  in 
scabies,  porrigo,  prurigo  senilis,  ditferent  forms  of  ringworm,  pityriasis  versicolor,  the 
sore  mouth  or  thrush  of  infants,  etc. ;  and  in  all  these  complaints  benefit  may  be  expected 
from  the  local  application  of  these  remedies.  In  cases  of  fermentative  dyspepsia  the 
sulphites  may  be  of  value  in  checking  the  changes  of  the  food.  But  a  much  more  ex- 
tensive usie  of  them  has  been  suggested  by  a  prevalent  opinion,  first,  that  the  various 
fermentations  have  their  origin  in  these  invisible  organic  beings,  and,  secondly,  that  a 
wide  circle  of  diseases,  all  those,  in  fact,  to  which  the  term  zymotic  has  been  applied, 
are  nothing  more  than  the  results  of  different  forms  of  fermentation  going  on  in  the  human 
system  ;  such,  for  example,  as  cholera,  miasmatic  fever,  yellow  fever,  typhus  and  typhoid 
fevers,  diphtheria,  and  all  the  contagious  febrile  complaints.  In  these  diseases  the  salts 
here  considered  have  been  prescribed  to  a  considerable  extent,  and  many  favorable  re- 
ports have  been  made  of  their  effects ;  but  the  theory  on  which  their  employment  is 
based  is  b}'  no  means  established,  and  clinical  experience  has  failed  to  demonstrate  the 
utility  of  the  treatment 

Of  the  sulphites,  those  which  have  been  employed  are  the  sulphites  of  sodium,  potas- 
sium, ammonium,  magnesium,  and  calcium.  The  sulphites  of  magnesium,  sodium,  and 
potassium,  are  oflicinal,  having  been  recognized  by  the  U.  S.  Pharmacopoeia,  and  will  be 
found  treated  of  in  the  first  part  of  the  Dispensatory.  The  sulphite  of  ammonium  may 
be  prepared  in  the  same  way ;  that  i^,  by  passing  sulphurous  acid  through  a  solution 
of  the  alkaline  carbonate.  When  the  carbonate  is  insoluble,  as  in  the  case  of  magnesia 
and  lime,  it  is  better  to  have  recourse  to  the  method  of  double  decomposition  ;  but  the 
sulphite  of  calcium  may  be  prepared  by  using  lime-water  for  the  saturation  of  the  sul- 
phurous acid. 

In  all  instances,  in  the  preparation  of  the  sulphites,  where  evaporation  is  employed, 
it  should  be  carefully  conducted  so  as  not  to  drive  off  the  acid,  and  with  as  little  expo^ 
sure  to  the  air  as  possible ;  as  the  sulphites  in  solution  are  strongly  disposed  to  absorb 
oxygen,  and  pass  into  the  state  of  sulphates.  Even  in  the  solid  state  they  slowly  undergo 
the  same  change,  and  should  therefore  be  kept,  as  far  as  can  be  conveniently  done,  ex- 
cluded from  the  air. 

The  sulphites  in  general  have  a  mild  sulphurous  taste,  and  on  exposure  to  heat,  or 
with  the  addition  of  an  acid,  emit  the  characteristic  odor  of  sulphurous  acid.  They  are 
distinguishable  from  the  hyposulphites  by  not  depositing  sulphur  on  the  addition  of 
dilute  sulphuric  acid  to  their  solution.  As  the  efficiency  of  the  sulphites  is  ascribable  to 
their  acid,  they  may  be  used  indiscriminately,  one  being  preferred  to  another  according 
to  solubility,  or  other  property  affecting  the  convenience  of  exhibition.  In  reference  to 
the  individual  sulphites  it  will  be  necessary  to  say  but  little. 

Sulphites  of  sodium,  magnesium,  and  potassium  have  been  fully  described,  and  the 
remarks  in  reference  to  their  therapeutical  application  may  be  considered  as  applicable 
to  the  others. 

Sulphite  of  ammonium,  (XH^)jSOj,  has  an  acrid  sulphurous  taste,  at  first  deliquesces 
in  the  air,  and  afterwards  dries,  gradually  being  converted  into  the  sulphate  by  the 
absorption  of  oxygen.  It  is  soluble  in  its  weight  of  cold,  and  in  less  than  its  weight  of 
boiling  water.  It  decrepitates  with  heat,  losing  a  part  of  its  ammonia,  and  then  sub- 
limes as  an  acid  sulphite. 

Sulphite  of  calcuan,  CaSO,,  is  a  white  powder,  and  distinguished  by  its  difficult  solu- 
bility, requiring  800  parts  of  water  for  solution.  An  excess  of  acid  renders  it  more  solu- 
ble ;  and  from  its  hot  saturated  solution  it  is  deposited,  on  the  cooling  of  the  liquid,  in 
hexagonal  needles. 

The  influence  of  these  salts  on  the  system  in  health  is  feeble.  So  far  as  observation 
has  hitherto  gone,  they  are  quite  destitute  of  poisonous  properties.  Six  drachms  have 
been  taken  in  24  hours,  without  any  injury  whatever.  "NVhen  taken  internally,  they  are 
absorbed,  and  partly  eliminated  unchanged  with  the  urine,  partly  changed  by  the  absorp- 
tion of  oxygen  into  sulphates,  as  happens  on  exposure  out  of  the  body.  This  is  proved 
by  an  examination  of  the  urine,  which  will  at  first  be  found  to  contain  a  sulphite,  and 
after  24  hours  a  sulphate.  From  the  largest  doses  of  the  sulphites  only  a  laxative  opera- 
tion on  the  bowels,  and  an  increased  secretion  of  urine,  are  obtained.     For  their  use  in 
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medicine  they  are  solely  indebted  to  the  destructive  influence  they  exert  over  all  the 
lower  forms  of  animal  and  vegetable  life.  In  reference  to  this  influence  they  are  used 
both  internally  and  externally  ;  the  sulphite  of  magnesium  being  usually  preferred  for 
the  former  purpose,  the  sulphite  of  sodium  for  the  latter.  Their  long-continued  use  is 
said  to  prove  injurious,  by  inducing  debility  and  anaemia.  From  fifteen  grains  to  a 
drachm  may  be  given,  so  repeated  as  to  amount  to  from  two  drachms  to  an  ounce  in  24 
hours.  They  may  be  administered  in  solution,  or,  in  the  case  of  the  sulphite  of  magne- 
sium, suspended  in  water,  to  which  sugar  and  an  aromatic  tincture  may  be  added.  As 
almost  all  acids  decompose  the  sulphites,  they  should  not  be  administered  with  any  acid 
substance,  and  no  acid  should  be  allowed  to  exist  in  the  stomach  at  the  time.  Should 
the  bowels  be  disturbed,  a  little  of  some  opiate  may  be  given.  For  external  use,  one 
part  of  the  salt  employed  may  be  dissolved  in  from  live  to  ten  parts  of  water. 

Bisulphites  [Acid  Sulphites).  These  are  quite  as  efficient  as  the  sulphites,  probably 
more  so,  in  consequence  of  tiieir  relatively  greater  proportion  of  acid.  They  might  be 
and  probably  are  used  indiscriminately  with  the  sulphites  ;  as,  in  the  preparation  of  the 
latter  by  the  direct  union  of  their  constituents,  the  sulphurous  acid  may  readily  be,  and 
often  no  doubt  is,  used  in  excess,  and  thus  gives  rise  to  the  formation  of  the  bisulphite. 
Indeed,  Berzelius  states  that  the  salt,  formed  by  passing  sulphurous  acid  through  a  solu- 
tion of  carbonate  of  sodium  until  the  liquid  shall  sensibly  redden  litmus  paper,  is  really 
the  bisulphite  of  sodium  ;  and  that  the  sulphite  may  be  prepared  by  adding  to  this  salt 
a  quantity  of  soda  equal  to  that  already  contained  in  it.  The  bisulphites  generally 
may  be  prepared  by  passing  sulphurous  acid  in  excess  through  the  alkaline  solution,  or 
through  the  solution  of  a  sulphite  already  formed.  (See  also  P.  J.  T7:,  1872,  p.  844.) 
They  may  be  distinguished  from  the  sulphites  by  being  quite  neutral  to  test-paper,  while 
the  latter  salts  have  a  feeble  alkaline  reaction.  They  may  be  given  for  the  same  pur- 
poses and  in  the  same  dose  and  method  of  administration  as  the  sulphites. 

The  bisulphite  of  calcium  has  assumed  a  somewhat  distinguished  position  in  con- 
eequence  of  the  claims  urged  in  its  favor  by  Mr.  W.  Lascelles  Scott  as  an  important 
pharmaceutical  agent.  In  a  communication  made  by  him  to  the  "British  Pharmaceu- 
tical Conference,"  he  states,  as  the  result  of  his  experiments,  that  bisulphite  of  calcium 
is  entirely  preservative  of  oleaginous  or  fatty  substances  against  spontaneous  change; 
several  preparations  of  this  kind  having  been  kept  absolutely  fresh  and  sweet  by  the 
presence  of  a  little  of  this  suit,  for  a  period  of  six  or  seven  months,  while  the  same  prep- 
arations, under  otherwise  precisely  the  same  circumstances,  were  quite  spoiled.  For 
ointments  he  has  found  that  a  fluidrachm  of  a  strong  (probably  saturated)  solution  of 
this  salt  is  sufficient  for  their  preservation,  while  it  is  compatible  chemically  with  the 
great  majority  of  unctuous  matters  with  which  it  may  be  thus  associated.  Beef-tea  for 
use  in  hospitals  may  be  preserved  from  injurious  change  by  a  few  drops  of  the  solution 
added  to  each  pint ;  and  the  same  may  be  said  of  jellies  and  other  liquid  food  prepared 
for  use  in  the  sick-chamber.  Cloths  soaked  in  the  solution,  and  hung  up  in  a  chamber, 
act  as  a  most  efficient  disinfectant,  while  they  are  free  from  the  unpleasant  smell  of  car- 
bolic acid,  or  the  irritating  vapors  as  well  as  the  offensive  odors  from  the  chloride  of 
lime.  Mr.  Scott  has  also  employed  the  solution  successfully  for  the  preservation  of  ana- 
tomical preparations,  and  others  of  an  organic  nature  ;  being  preferable  to  other  agents 
used  for  the  purpose  bj'  exercising  no  injurious  influence  whatever  on  the  preparation, 
and  by  the  entire  absence  of  the  poisonous  properties  of  some  of  these  agents,  as  the  mer- 
curials and  arsenicals.   (P.  J.  Tr.,  1867,  p.  189.) 

Hyposulphites  ( Thiosulphates  or  Sulpho-sulphates).  These  may  be  considered  as  abso- 
lutely identical  for  therapeutic  purposes  with  the  sulphites  ;  as,  when  they  undergo  de- 
composition, it  is  sulphurous  acid  which  is  eliminated.  The  hyposulphites  consist  of 
bases  combined  with  an  acid,  which,  in  the  free  state,  would  be  HjSjOg,  but  which,  when 
liberated,  separates  into  sulphurous  acid  and  sulphur.  They  are  prepared  by  boiling  a 
sulphite  or  bisulphite  in  solution  with  sulphur,  as  in  the  example  of  sodium  thiosulphate, 
2Na2S03  -f-  S2  =  2Na2S203.  The  chief  advantage  possessed  by  the  hyposulphites  is  that 
they  are  less  disposed  than  the  sulphites  to  change  into  sulphates  by  the  absorption  of 
oxygen.  They  may  be  recognized  by  the  deposition  of  sulphur  when  an  acid  is  added 
to  their  solution.  They  are  freely  soluble  in  water,  even  the  hyposulphites  of  calcium 
and  of  magnesium.  They  may  be  used  for  the  same  purposes  and  in  the  same  doses  as 
the  sulphites,  and  administered  in  the  same  way. 

SULPHOCYANATE  OF  MERCUKY.  (HgfCyS)^.)  Sulphocyanate  of  mercury, 
formerly  called  sulphocyanif^e  of  mercury,  is  produced  by  mixing  dilute  solutions  of 
mercurous  nitrate  and  sulphocyanate  of  potassium.  The  white  precipitate  which  falls, 
when  dried,  swells  up  suddenly  when  heated,  giving  ofl'  nitrogen,  carbon  disulphide, 
and  vapor  of  mercury,  leaving  a  gray  residue,  mellone.  The  salt  is  used  in  the  prep- 
aration of  the  toy  "  Pharaoh's  serpe7its." 

SULPHOCYANATE  OF  POTASSIUM.  (CNKS.)  Sulphocyanate  of  potas- 
sium, formerly  called  sulphocyanirfe  of  potassium,  is  prepared  by  fusing  in  an  iron 
vessel,  at  a  low^  red  heat,  a  mixture  of  two  parts  of  dried  ferrocyanide  of  potassium,  and 
one  part  of  flowers  of  sulphur.     The  mass,  when  cold,  is  dissolved  in  boiling  water ; 
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and,  to  decompose  some  sulphocyanate  of  iron,  the  solntion  is  treated  with  carbonate 
of  potAssiura,  which  throws  down  the  iron  as  a  carbonate,  and  gives  rise  to  the  forma- 
tion of  a  fresh  portion  of  sulphocyanate  of  potassium.  The  whole  is  then  boiled  for  a 
quarter  of  an  hour,  filtered  to  separate  the  precipitated  iron,  and  evaporated  that  crys- 
tals may  form.  These  are  purified  from  carbonate  of  potassium  by  being  dissolved  in 
alcoholji  which  takes  up  the  sulphocyanate  and  leaves  the  carbonate.  The  alcoholic 
solution  is  then  allowed  to  crystallize.  Sulphocyanate  of  potassium  is  in  long,  striated, 
anhvdrous  prisms,  deliquescent  in  a  moist  atmosphere,  very  soluble  in  alcohol,  and 
having  a  cooling,  somewhat  biting  taste.  It  has  been  proposed  as  a  medicine  by  Som- 
mering,  as  a  substitute  for  hydrocyanic  acid  and  cyanide  of  potassium,  on  the  ground 
that  it  possesses  the  same  therapeutic  properties,  without  their  inconveniences. 

SULPHOMETHYLATE  OF  SODIUM.  (CHjNajSO^.HjO.)  A  new  purgative,  in- 
vestigated bv  Rabuteau.  In  240  grain  (15  Gm.)  doses  it  produced  catharsis  without 
cramp.  (A.  J.  P.,  1880,  p.  220.) 

SULPHOTINATE  OF  SODIUM.  Ethylsiilphafe  of  Sodium.  (CjHjNaSO^jHjO.) 
This  salt  occurs  as  a  white  granular  powder  or  in  hexagonal  tabular  crystals,  accord- 
ing to  the  method  of  its  preparation.  Its  taste  is  cooling  and  rather  aromatic,  nearly 
destitute  of  bitterhess.     It  is  very  deliquescent,  and  is  soluble  in  07  parts  of  water. 

When  sulphuric  acid  is  added  to  alcohol  the  temperature  rises  at  once,  and  a  certain 
proportion  of  sulphovinic  acid  is  formed,  but,  as  water  is  at  the  same  time  developed,  the 
reaction  is  soon  arrested  by  the  dilution  of  the  mass.  The  first  practical  method  of  over- 
coming the  difliculty  was  afforded  by  the  process  of  Limousin.  Nineteen  and  a  half 
ounces  (avoirdupois)  each  of  pure  sulphuric  acid,  sp.  gr.  171o,  and  of  concentrated 
alcohol,  about  96°,  are  slowly  introduced  by  means  of  two  funnels  (one  for  the  alcohol 
and  the  other  for  the  acid)  into  a  third  funnel  arranged  in  a  flask  plunged  into  a  freezing 
mixture  or  kept  in  a  current  of  cold  water,  the  flow  of  the  two  liquids  into  the  flask 
being  so  regulated  as  to  keep  the  alcohol  in  excess.  The  mixture  is  kept  for  four  or  five 
days  at  a  temperature  of  20°  C.  (68°  F.)  to  25°  C.  (77°  F.),  then  diluted  with  9  to  10  pints 
of  distilled  water,  and  carefully  saturated  with  somewhat  less  than  forty-eight  ounces  of 
pure  carbonate  of  barium  in  solution.  AVhen  the  point  of  saturation  has  been  attained, 
the  liquid  is  left  to  deposit  the  sulphate  of  barium,  and  afterwards  filtered.  The  solu- 
tion of  sulphovinate  of  barium  so  obtained  is  saturated  with  between  27  and  29  ounces 
of  pure  carbonate  of  sodium  dissolved  in  four  litres  of  distilled  water.  When  no  more 
precipitate  is  formed  by  the  addition  of  the  alkaline  solution,  and  the  liquid  is  neutral 
to  test-paper,  the  transformation  of  the  sulphovinate  of  barium  into  sulphovinate  of 
sodium  is  complete.  The  liquor,  decanted  and  filtered,  is  evaporated  in  a  water-bath 
to  about  sp.  gr.  1-33  and  left  to  crystallize.     The  drained  crystals  are  dried  in  a  stove. 

Recently,  various  other  processes  have  been  proposed.  T.  L.  Phipson  (Chem.  News, 
1874,  p.  221  ;  also  A.  J.  P.,  xlvii.  27)  mixes  small  quantities  of  concentrated  sulphuric 
acid  and  alcohol ;  keeps  for  8  to  10  hours  at  a  temperature  of  37  7°  C.  (100°  F.) ;  cools; 
adds  the  mixture  dropby  drop  to  about  20  times  its  volume  of  cold  distilled  water,  cooling 
at  times  ;  adds  chalk  to  this  solution  until  effervescence  ceases  ;  filters,  heats  the  filtrate 
with  a  little  carbonate  of  calcium  for  about  half  an  hour  ;  filters  while  warm,  and  evap- 
orates at  a  heat  not  exceeding  37-7°  C.  (100°  F.)  till  a  permanent  saline  crust  forms  on 
the  surface,  and  sets  aside  to  crystallize.  The  sulphovinate  of  calcium  thus  formed  is  in 
large  brilliant  plates,  readily  converted  into  a  corresponding  salt  of  sodium.  M.  Dubois 
modifies  {Joum.  de  Pharm.,  1875,  p.  44)  the  method  of  Limousin  by  saturating  the  first 
mixture,  containing  sulphovinic  acid,  with  a  concentrated  solution  of  caustic  soda  in  . 
strong  alcohol,  keeping  the  mixture  constantly  cold,  and  adding  the  alkaline  mixture  by 
small  portions.  The  filtered  liquid  is  evaporated  as  in  the  method  of  Phipson,  or,  pref- 
erably, Dubois  precipitates  the  mixture,  diluted  with  strong  alcohol,  with  carbonate  of 
sodium.  Limousin's  process,  as  thus  modified,  appears  to  be  preferable  to  that  of  Mr. 
Chas.  Rice,  detailed  in  A.  J.  P.,  1873,  p.  60.  Sulphovinate  of  sodium  is  said  to  be  a 
mild  although  active  cathartic.  According  to  Dr.  Rabuteau,  fivedrachmsof  it  dissolved 
in  three  glasses  of  water  will  generally  produce  in  the  adult  four  or  five  liquid  stools 
without  pain.  The  dose  for  children  is  from  two  to  three  drachms.  The  pleasantness 
of  its  taste  and  action  would  render  it  a  favorite  purgative  were  it  not  for  its  dearness 
and  the  difficulty  of  preserving  it.  all  of  the  sulphovinates  having  a  great  tendency  on 
exposure  to  the  air  to  break  up  into  alcohol  and  a  salt  of  sulphuric  acid. 

SWIETENIA  FEBRIFUGA.  A  large  tree  growing  in  the  East  Indies.  The  bark 
is  smooth  and  red  internally,  rough  and  gray  on  the  outer  surface,  of  a  feeble  aromatic 
odor,  and  an  astringent  bitter  taste.  Water  extracts  its  virtues  by  infusion  or  decoction. 
It  is  said  to  have  been  much  used  in  India  as  a  substitute  for  Peruvian  bark,  in  doses  of 
half  a  drachm. 

The  Stcietenia  Mahagoni,  or  mahogany-tree,  which  grows  in  the  West  Indies  and  other 
parts  of  tropical  America,  has  also  a  bitter  astringent  bark,  containing  catechin.  {Bull. 
Soc.  Chim.  de  Paris,  xxiv.  118.)  The  bark  of  S.  Senegalensis  is  used  on  the  coast  of 
Africa  in  the  cure  of  intermittents,  and  M.  Caventou  has  extracted  an  alkaloid  from  it. 
(See  Ayn.  Joum.  of  Med.  ScL,  N.  S.,  xx.  168.) 
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SYMPHYTUM  OFFICINALE,  Comfrey.  A  perennial  European  plant,  cultivated 
in  our  gardens  for  medical  use.  Its  root,  which  is  the  part  employed,  is  spindle-shaped, 
branched,  often  more  than  an  inch  thick  and  a  foot  long,  externally  smooth  and  blackish, 
internally  white,  fleshy,  and  juicy.  13y  drying  it  becomes  wrinkled,  of  a  firm  horny  con- 
sistence, and  of  a  dark  color  within.  It  is  almost  inodorous,  and  has  a  mucilaginous, 
feebly  astringent  taste.  Among  its  constituents  are  mucilage  in  great  abundance,  and  a 
gmall  quantity  of  tannin.  It  was  formerly  highly  esteemed  as  a  vulnerary,  but  has  lost 
its  credit  in  this  respect.  Its  virtues  are  chiefly  those  of  a  demulcent,  and  it  may  be  ad- 
vantageously used  for  all  the  purposes  to  which  the  marshmallow  is  applied.  It  is  a  very 
common  ingredient  in  the  domestic  cough  mixtures,  employed  in  chronic  catarrh,  con- 
sumption, and  other  pectoral  aflections.  The  most  convenient  form  of  administration  is 
that  of  decoction,  which  may  be  made  either  from  the  fresh  or  dried  root.  According 
to  Lewis,  comfrey  root  yields  to  water  a  larger  proportion  of  mucilage  than  the  root  of 
Althaea. 

SYNANTHKOSE.  (CijH^jO,!.)  This  is  a  carbohydrate,  isomeric  with  cane  sugar, 
discovered  by  O.  Poppin  Hellanthus  tuberosua.     For  details,  see  A.  J.  P.,  1871,  p.  312. 

SYRINGA  YULGAKIS.  Common  Lilac.  The  leaves  and  fruit  of  this  common 
garden  plant  have  a  bitter  and  somewhat  acrid  taste,  and  have  been  used  as  a  tonic  and 
as  an  antiperiodic  in  malarial  affections.  MM.  Petroz  and  Robinet  found  in  the  fruit 
a  sweet  and  bitter  principle.  The  latter  was  afterwards  obtained  pure  by  M.  Meillet, 
who  gave  it  the  name  of  liinchi.  The  green  capsules,  which  yield  it  in  largest  propor- 
tion, are  boiled  in  water,  the  decoction  is  concentrated,  subacetate  of  lead  is  added,  the 
liquor  is  evaporated  to  the  consistence  of  syrup,  magnesia  is  added  in  excess,  and  the 
whole  is  evaporated  to  dryness.  The  residuum  is  powdered,  digested  in  water  at  32  2° 
C.  or  37-7°  C.  (90°  F.  or 'lOO°  F.),  and  then  treated  with  boiling  alcohol  and  animal 
charcoal.  The  alcoholic  solution,  being  filtered  and  concentrated,  yields  lilucin  upon 
cooling.  This  principle,  though  not  alkaline,  is  thought  by  M.  Meillet  to  exist  in  the 
fruit  combined  with  malic  acid.  It  is  crystallizable,  bitter,  and  insoluble  in  water. 
[A.  J.  P.,  xlv.  139  ;  from  Juurn.  de  Pharm.) 

TACAMAHAC.  Tacamahaca.  The  resinous  substance,  commonly  known  by  this 
name,  is  supposed  to  be  derived  from  the  Fagara  octandraoi  Linn.  {Elaphrium  tomen- 
tosum,  Jacq.,  Amyris  tomentosa,  Spreng.),  a  tree  of  considerable  size,  growing  in  the 
island  of  Cura9oa,  and  in  Venezuela.  The  juice  exudes  spontaneously,  and  hardens  on 
exposure.  As  brought  into  the  market,  it  is  in  irregularly  shaped  pieces  of  various 
sizes,  some  not  larger  than  a  mustard  seed,  others  as  much  as  an  inch  or  two  inches  in 
diameter.  The  color  is  usually  light  yellowish  or  reddish  brown  ;  but  in  the  larger 
masses  is  more  or  less  diversified.  The  pieces  are  in  general  translucent,  though  fre- 
quently covered  with  powder  upon  their  surface,  .so  as  to  render  them  apparently  opaque. 
They  are  heavier  than  water,  brittle,  and  pulverizable,  yielding  a  pale  yellow  powder. 
Their  odor  is  resinous  and  agreeable,  their  taste  bitter,  balsamic,  and  somewhat  acrid. 
Exposed  to  heat  they  melt  and  exhale  a  stronger  odor.  Tacamahac  is  partially  soluble 
in  alcohol,  and  completely  so  iu  ether  and  the  fixed  oils.  It  consists  of  resin  with  a  little 
volatile  oil. 

Another  variety  is  obtained  from  the  East  Indies,  and  called  tacamahaca  orientale, 
or  tacamahaca  in'testls.  It  is  supposed  to  be  derived  from  the  Calophyllum  Inophyllum,, 
and  comes  into  the  market  in  gourd-shells  covered  with  rush  leaves.  It  is  of  a  pale  yel- 
low color  inclining  to  green,  slightly  translucent,  soft,  and  adhesive,  of  an  agreeable 
odor,  and  an  aromatic  bitterish  taste.  It  is  at  present  very  rare  in  commerce.  The  tree 
which  yields  this  resin  produces  a  drupe,  about  as  large  as  a  plum,  from  the  seeds  of 
which  50  per  cent,  of  a  greenish  yellow  fixed  oil  is  obtained  by  expression,  used  in  India 
for  lamps,  and  as  a  localapplication  in  the  itch.   {Journ.  de  Phat-m.,  18G1,  p.  23.) 

Guibourt  describes  several  other  varieties  of  tacamahac,  which,  however,  are  little 
known.  Among  them  is  a  soft,  adhesive,  dark  green  oleoresin  {Journ.  de  Pharm.,  3e 
ser.,  xxiv.  396),  said  to  be  procured  from  the  Calojyhylluin.  Tacamahaca,  growing  in  the 
islands  of  Bourbon  and  Madagascar. 

Tacamahac  was  formerly  highly  esteemed  as  an  internal  remedy,  but  is  now  employed 
medicinally  only  in  the  composition  of  ointments  and  plasters,  and  little  even  for  this 
purpose.  Its  properties  are  analogous  to  those  of  the  turpentines.  It  is  sometimes 
used  as  incense. 

TANNATE  OF  ALUMINA.  Aluminm  Tannas.  Mr.  Rogers  Harrison,  of  London, 
has  employed  an  aqueous  solution  of  a  substance  which  he  calls  by  this  name,  as  an  in- 
jection in  gonorrhoea,  after  the  acute  symptoms  have  passed.  He  makes  it  of  such  a 
strength  as  to  produce  smarting.  The  substance  is  described  to  be  in  crystals,  about 
the  size  of  those  of  coarse  sugar,  of  a  dirty  yellowish  color,  and  readily  soluble  in  hot 
water.  {Loud.  Med.  Gaz.,  xiii'.  853.)  It  is  doubtful  what  was  the  substance  employed  by 
Mr.  Harrison,  as  the  tannate  of  aluminium  is  nearly  insoluble  in  water.  {A.  J.  P.,  xxv. 
25.) 

TANNATE  OF  IRON.   Ferri  Talmas.  This  salt  is  prepared  by  dissolving  44  parts 
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of  precipitated  subcarbonate  of  iron,  moderately  dried,  in  a  boiling  solution  of  9  parts 
of  pure  tannic  acid,  evaporating  the  solution  at  the  temperature  of  176°,  in  a  porcelain 
vessel,  until  it  becomes  thick,  pouring  it  out  on  a  glass  or  porcelain  plate,  and  drying  it 
with  a  gentle  heat.  As  thus  obtained,  tannate  of  iron  is  in  flat  pieces,  of  a  crimson 
color,  without  taste,  and  insoluble  in  water.  It  is  not  a  definite  chemical  compound. 
It  acts  as  an  astrin^nt  and  tonic,  and  may  be  given  in  chlorosis,  in  the  dose  of  from 
eight  to  thirty  grains,  in  the  course  of  the  day,  made  into  pills.  Ink  is  an  aqueous  so- 
lution of  the  gallo-tannate  of  iron,  and  probably  possesses  similar  medical  properties. 
It  is  a  popular  application  to  ringworm. 

TANNATE  OF  LEAD.  Plumbi  Tannas.  This  is  obtained  by  precipitating  a 
solution  of  tannin  with  acetate  of  lead,  added  drop  by  drop.  It  has  been  used  as  an 
external  application  with  success  by  Dr.  Fantonetti  in  two  cases  of  white  swelling  of 
the  knee-joint.  He  employed  it  at  first  mixed  with  a  third  of  its  weight  of  lard,  and 
afterwards  pure,  the  fresh  precipitate  admitting  of  application  as  an  ointment.  Auten- 
rieth  recommends  it  as  a  dressing  to  gangrenous  ulcers  ;  and  it  is  probably  peculiarly 
efficacious  in  bed-sores.  "With  this  intention,  the  precipitate,  either  uncombined  or 
mixed  in  its  dry  state  with  simple  ointment  in  the  proportion  of  two  drachms  to  the 
ounce,  may  be  spread  on  linen,  and  applied  to  the  sore.  Van  den  Corput  uses  it  in 
excoriations,  applying  it  freshly  precipitated,  and  rubbed  up  with  glycerin.  (Ann.  de 
Thernp.y  186-5,  p.  266.)  It  is  especially  commended  in  sore  nij)ples.  {Med.  Record,  1875, 
p.  575.)     The  preparation  here  described  is  a  bitannate.     Other  tannates  of  lead  exist. 

TAPIOCA.  Under  this  name  the  IJ.  S.  P.  formerly  recognized  the  fecula  obtained 
from  the  Janipha  Manihot.  Janipha  Manihot.  Curtis's  Bot.  Mag.  3071. — Jatropha 
Manihot.  AVilld.  Sp.  Plant,  iv.  562.  Manihot  utillisirna  Pohl.,  B.  &  T.  23-5,  is  the  cassava 
plant  or  manioc  of  the  West  Indies,  the  maridioca  or  tapioca  of  Brazil.  It  is  a  shrub 
belonging  to  the  Euphorbiaces,  about  six  or  eight  feet  high,  with  a  very  large,  white, 
fleshy,  tuberous  root,  which  often  weighs  thirty  pounds.  The  stem  is  round,  jointed, 
and  furnished  at  its  upper  part  with  alternate  petiolate  leaves,  deeply  divided  into  three, 
five,  or  seven  oval-lanceolate,  very  acute  lobes,  which  are  somewhat  wavy  upon  their 
borders,  deep  green  on  their  upper  surface,  glaucous  and  whitish  beneath.  The  flowers 
are  in  axillary  racemes. 

Janipha  Manihot  is  a  native  of  Soutb  America,  and  is  cultivated  extensively  in  the 
"West  Indies,  Brazil,  and  other  parts  of  tropical  America,  and  in  Liberia,  for  the  sake 
of  its  root,  which  is  much  employed  as  an  article  of  food.  The  plant  is  propagated  by 
cuttings.  It  is  of  quick  growth,  and  the  root  arrives  at  perfection  in  about  eight 
months.  There  are  two  chief  varieties,  but  it  is  said  that  in  Brazil  as  many  as  thirty 
difierent  forms  of  the  plant  are  recognized  by  cultivators.  The  root  of  the  siceet  cas- 
savas may  be  eaten  with  impunity ;  that  of  the  bitter,  which  is  the  most  extensively 
cultivated,  abounds  in  an  acrid  milky  juice,  which  renders  it  highly  poisonous  if  eaten 
in  the  recent  sttite.  By  3IM.  Henry  and  Boufron-Charlard  it  has  been  ascertained  that 
the  bitter  cassava  owes  its  poisonous  properties  to  hydrocyanic  acid.  (Jotim.  de 
Pharm.,  xxii.  119.)  Both  varieties  contain  a  large  proportion  of  starch.  The  root  is 
prepared  for  use  by  washing,  scraping,  and  grating  or  grinding  it  into  a  pulp,  which, 
in  the  bitter  variety,  is  submitted  to  pressure  so  as  to  separate  the  deleterious  juice. 
It  is  now  in  the  state  of  meal  or  powder,  which  is  made  into  bread,  cakes,  or  puddings. 
As  the  poisonous  principle  is  volatile,  the  portion  which  may  have  remained  in  the 
meal  is  entirely  dissipated  by  the  heat  employed  in  cooking.  The  preparation  denomi- 
nated tapioca  among  us  is  obtained  from  the  expressed  juice.  This,  upon  standing, 
deposits  a  powder,  which,  after  repeated  washings  with  cold  water,  is  nearly  pure 
starch.  It  is  dried  by  exposure  to  heat,  which  renders  it  partially  soluble  in  cold'water, 
and  enables  it  to  assume  its  characteristic  consistence.  AVhen  dried  without  heat,  it  is 
pulverulent,  and  closely  resembles  the  fecula  of  arrowroot.  In  Demarara,  as  we  are 
told  by  M.  Pagot,  the  manioc  juice,  after  having  been  deprived  of  all  injurious  prop- 
erties by  boiling,  is  used  as  a  sauce  for  the  table.  (P.  J.  Tr.,  1873,  p.  569.) 

Tapioca  is  in  irregular,  hard,  white,  rough  grains,  possessing  little  taste,  partially 
soluble  in  cold  water,  and  affording  a  fine  blue  color  when  iodine  is  added  to  its  filtered 
solution.  The  partial  solubility  in  cold  water  is  owing  to  the  rupture  of  the  starch- 
granules  by  heat.  Examined  under  the  microscope,  the  granules  appear  partly  broken, 
partly  entire.  The  latter  are  muller-shaped,  about  the  two-thousandth  of  an  inch  in 
diameter,  more  uniform  in  size  than  the  granules  of  most  other  varieties  of  fecula,  with 
a  distinct  hilum,  which  is  surrounded  by  rings,  and  cracks  in  a  stellate  manner. 
Tapioca  meal,  called  sometimes  Bi'azilian  arrow-root,  and  by  the  French  moiissache,  is 
the  fecula  dried  without  heat.  Its  granules  are  identical  with  those  already  described. 
Being  nutritious,  and  at  the  same  time  easy  of  digestion,  and  destitute  of  irritating 
properties,  tapioca  forms  an  excellent  diet  for  the  sick  and  convalescent.  It  is  pre- 
pared for  use  by  boiling  it  in  water.  Lemon-juice  and  sugar  are  usually  grateful 
additions  ;  and  in  low  states  of  disease  or  cases  of  debility,  it  may  be  advantageously 
impregnated  with  wine  and  nutmeg  or  other  aromatic. 

A  factitious  tapioca  is  found  in  the  shops,  consisting  of  very  small,  smooth,  spherical 
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grains,  and  supposed  to  be  prepared  from  potato  starch.  It  is  sold  under  the  name  of 
pearl  tapioca. 

TARTRATE  OF  SODIUM.  Sodii  Tartras.  (]Sra,C«H^Og,2HjO.)  This  salt,  in  crys- 
tals, has  been  recommended  \>y  M.  Delioux  as  an  agreeable  purgative,  almost  without 
taste,  and  acting  with  power  equal  to  that  of  the  sulphate  of  magijesium  in  the  dose  of 
ten  drachms.  The  soda  powders,  so  much  used  in  the  United  States,  form  an  extem- 
poraneous tartrate  of  sodium,  somewhat  aerated  with  carbonic  acid.  A  solution  of 
ia7'trateof  sodium  has  been  used  as  a  substitute  for  solution  of  citrate  of  magnesia.  It 
may  be  made  by  dissolving  6  drachms  of  tartaric  acid  in  2  fluidounces  of  water,  and 
7i  drachms  of  bicarbonate  of  sodium  in  7  fluidounces  of  water,  mixing  the  solutions 
gradually  and  filtering;  the  filtrate  should  be  poured  into  a  strong  12  fluidounce  bottle 
and  2  fluidounces  of  lemon  syrup  added  slowly,  so  that  it  will  sink  to  the  bottom  of 
the  bottle  without  mixing  very  much  with  the  solution  ;  80  grains  of  tartaric  acid  are 
to  be  added  without  agitating  the  bottle,  which  is  to  be  corked  at  once  securely  and  set 
aside  in  a  cool  place.  The  bottle  is  to  be  shaken  just  before  the  contents  are  adminis- 
tered. 

TAXUS  BACCATA.  Common  European  Yew  Tree.  The  fruit  of  this  handsome 
and  well-known  evergreen  appears  to  be  a  deadly  poison.  A  child  was  found  in  afield, 
where,  as  proved  by  the  contents  of  the  stomach,  he  had  been  eating  the  berries  of  the 
yew,  semi-comatose,  with  convulsions,  a  cold  and  clammy  skin,  difficult  respirations, 
dilated  pupils,  and  attempts  at  vomiting.  He  died  before  anything  else  could  be  done 
than  to  administer  an  emetic,  which  acted  promptly.  Other  children  had  eaten  the 
same  fruit  without  serious  consequences ;  but  they  had  swallowed  the  }iulp  only, 
rejecting  the  stones  ;  while  these,  in  a  masticated  state,  were  found  in  the  stomach  of 
the  deceased  child;  so  that  the  poisonous  property  would  seem  to  reside  in  the  stone  of 
the  fruit,  as  in  the  peach  and  bitter  almond.  A  horse,  having  eaten  some  of  the  fruit, 
died  in  an  hour.  In  the  child,  death  did  not  take  place  under  four  hours.  (Dr.  James 
Thompson,  Lancet,  1868,  p.  530.)  A  second  fatal  case  occurring  in  an  adult  is  recorded. 
{Med.  Times  and  Gaz.,  1870,  ii.  446.)  The  leaves  also  have  produced  death.  (Lancet, 
1870,  p.  471 ;  also,  F.  J.  Tr.,  viii.  361.)  W.  Marme  obtained  from  yew  seeds  and  leaves 
an  alkaloid  to  which  the  name  of  taxia  has  been  given.  {A.  J.  P.,  1876,  p.  353.)  Prof. 
Redwood  believes  that  the  leaves  also  contain  a  poisonous  volatile  oil. 

TAYU  YA.  The  root  of  the  Dermophylla  pendulina,  Manso,  is  used  in  Brazil  under 
the  name  of  Taynya  in  syphilis,  etc.  (A^.  R.,  1877,  p.  234)  ;  also  under  the  same  name 
the  root  of  the  Trlanospermia  ficifolia  [F.  J.  Tr.,  x.  067),  and  probably  various  other 
roots.  In  T.  ficifolia  an  alkaloid,  trianospermine,  has  been  found  (P.  J.  Tr.,  x.  667), 
and  in  T.  dermophylla  a  green  resin,  bitter  extractive,  and  tannic  acid  [Bull.  Qen.  de 
Therap.,  Ixxxiv.  174;  xci.  220).     See  also  Proc.  A.  P.  A.,  xxiv.  184. 

TEA.  The  plant  which  furnishes  tea — Thca  Chinensis — is  an  evergreen  shrub 
belonging  to  the  natural  order  Ternstromiaceae.  It  is  usually  from  four  to  eight  feet 
high,  though  capable,  in  a  favorable  situation,  of  attaining  the  height  of  thirty  feet. 
It  has  numerous  alternate  branches,  furnished  with  elliptical-oblong  or  lanceolate, 
pointed  leaves,  which  are  serrate  except  at  the  base,  smooth  on  both  sides,  green,  shining, 
marked  with  one  rib  and  many  transverse  veins,  and  supported  alternately  upon  short 
footstalks.  They  are  two  or  three  inches  long,  and  from  half  an  inch  to  an  inch  in 
breadth.  The  flowers  are  either  solitary,  or  supported,  two  or  three  together,  at  the 
axils  of  the  leaves.  They  are  of  considerable  size,  not  unlike  those  of  the  myrtle  in 
appearance,  consisting  of  a  short  green  calyx  with  five  or  six  lobes,  of  a  corolla  with 
from  four  to  nine  large  unequal  snow-white  petals,  of  numerous  stamens  with  yellow 
anthers  and  coimected  at  their  base,  and  of  ii  pistil  with  a  three-parted  style.  The 
fruit  is  a  three-celled  and  three-seeded  capsule.  It  has  not  been  certainly  determined 
whether  more  than  one  species  of  the  tea-plant  exists.  Linnaeus  admitted  two  species 
— T.  Bohea  and  T.  viridis — diifering  in  the  number  of  their  petals  ;  but  this  ground 
of  distinction  is  untenable,  as  the  petals  are  known  to  vary  very  much  in  the  same 
plant.  Hayne  makes  three  species — T.  stricta,  T.  Bohea,  and  T.  viridi.s — which  are  dis- 
tinguished severall}'  by  the  shape  of  their  leaves  and  fruit,  and  the  direction  of  the 
footstalk.  De  Candolle  admits  but  one  species,  with  two  varieties — the  viridis  or 
green  tea,  with  "  lanceolate  flat  leaves,  three  times  as  long  as  they  are  broad,"  and  the 
Bohea,  with  "elliptical-oblong,  subrugose  leaves,  twice  as  long  as  broad."  Lindley 
recognizes  the  two  Linnsean  species,  distinguishing  them  by  the  leaves,  which  in 
T.  viridis  are  acuminate,  and  emarginate  at  the  apex,  and  in  T.  Bohea  are  smaller, 
flatter,  darker  green,  \yith  small  serratures,  and  terminate  gradually  in  a  point,  but  are 
not  at  all  acuminate  or  emarginate.   [Flora  Medica,  120.) 

The  tea-plant  is  a  native  of  China  and  Japan,  and  is  cultivated  in  both  countries, 
but  most  abundantly  in  the  former.  In  Japan  it  forms  hedge-rows  around  the  rice- and 
corn-fields  ;  in  China,  whence  immense  quantities  of  tea  are  exported,  whole  fields  are 
devoted  to  its  culture.  It  is  propagated  from  the  seeds,  which  are  planted  in  holes  at 
certain  distances,  six  or  eight  seeds  being  placed  in  each  hole,  in  order  to  insure  the 
growth  of  one.     In  three  years  the  plant  yields  leaves  for  collection,  and  in  six  attains 
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the  height  of  a  man.  When  from  seven  to  ten  years  old,  it  is  cut  down,  in  order  that 
the  numerous  shoots  which  issue  from  the  stump  may  afford  a  larger  product  of  leaves. 
These  are  picked  separately  by  the  hand.  Three  harvests,  according  to  Kaempfer,  are 
usually  made  during  the  year;  the  first  at  the  end  of  February,  the  second  at  the 
beginning  of  April,  and  the  third  in  June.  As  the  youngest  leaves  are  the  best,  the 
product  of  the  first  collection  is  most  valuable,  while  that  of  the  third,  consisting  of 
the  oldest  leaves,  is  comparatively  little  esteemed.  Sometimes  only  one  or  two  harvests 
are  made ;  but  care  is  always  taken  to  assort  the  leaves  according  to  their  age ;  and 
thus  originate  numerous  commercial  varieties  of  tea.  The  character  of  the  |>lant, 
dependent  upon  the  soil,  situation,  climate,  and  culture,  has  also  a  great  influence  upon 
the  value  of  the  leaves.     It  is  said  that  the  best  tea  is  procured  from  the  shrute  wliich 

frow  upon  the  sides  of  steep  hills  with  a  southern  exposure.  Though  the  plant  grows 
oth  about  Pekin  in  the  north  and  Canton  in  the  south  of  China,  it  is  said  to  attain 
greater  perfection  in  the  intermediate  country,  in  the  neighborhood  of  Nankin,  for 
instance,  where  the  climate  is  neither  so  cold  as  in  the  first-mentioned  vicinity,  nor  so 
hot  as  in  the  second.  Some  of  the  commercial  varieties  have  their  origin  in  this  cause  ; 
and  it  is  highly  probable,  though  the  fact  has  not  been  certainly  proved,  that  difl"erence 
in  species  may  be  another  source  of  diversity.  After  having  been  gathered,  the  leaves 
are  dried  by  artificial  heat  in  shallow  iron  pans,  from  which  they  are  removed  while 
still  hot,  and  rolled  with  the  fingers,  or  in  the  palm  of  the  hand,  so  as  to  be  brought 
into  the  form  in  which  they  are  found  in  commerce.  For  further  particulars  as 
to  the  cultivation  of  tea,  see  P.  J.  Tr.,  1871,  p.  386.  The  odor  of  the  tea-leaves  them- 
selves is  very  slight;  and  it  is  customary  to  mix  with  them  the  flowers  of  certain 
aromatic  plants,  as  those  of  the  orange,  diflferent  species  of  jasmine,  the  rose,  Olea 
fraffrans,  and  Camellia  Sasanqua,  in  order  to  render  them  pleasant  to  the  smell.  The 
flowers  are  afterwards  separated  by  sifting  or  otherwise.  (See  P.  J.  Tr.,  xv.  112.)  The 
cultivation  of  tea  has  been  successfully  introduced  into  Brazil,  and  into  the  British 
possessions  in  India.  Samples  of  Himalaya  tea,  chemically  examined  by  T.  Zoeller, 
were  found  to  be  equal  to  the  best  Chinese  product,  containing  at  least  5  per  cent, 
of  theine  and  5-38  per  cent,  of  nitrogen.  {P.  J.  Tr.,  1871,  p.  1G2.)  Attempts  have  been 
made,  under  the  auspices  of  the  Government,  to  introduce  the  tea  culture  into  the 
United  States.  Large  numbers  of  the  seeds  were,  through  arrangements  made  by  the 
Patent  Oflice,  imported  from  China,  and,  having  been  planted  in  the  propagating  garden 
in  Washington,  germinated  satisfactorily.  No  general  result  has  been  reached,  but  it 
is  stated  that  a  Captain  James  Campbell  produces  yearly  in  Tennessee  the  tea  required 
for  his  family.   (A.  J.  P.,  1870,  p.  468.) 

Bush  Tea  and  Honig  Thee,  used  at  the  Cape  of  Good  Hope  as  a  substitute  for  tea,  are 
the  dried  leaves  and  tops  of  species  of  Cyclopia,  probably  C.  hrachypoda  and  C.  genistoides 
respectively.  According  to  the  analyses  of  Mr.  Henry  G.  Greenish,  they  do  not  contain 
theine,  but  a  new  alkaloid,  cydopine.   (P.  J.  Tr.,  xi.  549.)  ^ 

Tea  is  brought  to  this  country  from  Canton  and  other  ports  of  China.  Numerous 
varieties  exist  in  commerce,  diflering  in  the  shape  communicated  by  rolling,  in  color, 
in  flavor,  or  in  strength  ;  but  they  may  all  be  arranged  in  the  two  divisions  of  green 
and  black  ieas,  which,  at  least  in  their  extremes,  difler  so  much  in  properties  that  it  is 
diflicult  to  conceive  that  they  are  derived  from  the  same  species. 

Properties.  Green  tea  is  characterized  by  a  dark  green  color,  sometimes  inclining 
more  or  less  to  blue  or  brown.  It  has  a  peculiar,  refreshing,  somewhat  aromatic  odor, 
and  an  astringent,  slightly  pungent,  and  agreeably  bitterish  taste.  Its  infusion  has  a 
pale  greenish  yellow  color,  with  the  odor  and  taste  of  the  leaves.  According  to  Mr. 
Warington,  who  examined  numerous  varieties  of  tea  carefully  both  by  the  microscope 
and  chemical  tests,  many  of  the  green  teas  imported  into  Great  Britain  owe  their  color 
to  a  powdery  coating,  consisting  of  sulphate  of  calcium  and  Prussian  blue;  others  to  a 
mixture  of  these  with  a  yellowish  vegetable  substance;  and  others,  again,  to  sulphate 
of  calcium  alone.  (P.  J.  Tr.,  iv.  37. )  Black  tea  is  distingui>hed  by  a  dark  l)rt>wn 
color.  It  is  usually  less  firmly  rolled  and  lighter  than  the  green,  and  contains  the 
petioles  of  the  plant  mingled  with  the  leaves.  Its  odor  is  fainter,  and  of  a  somewhat 
different  character,  though  still  fragrant.  Its  taste,  like  that  of  grfeen  tea,  is  astringent 
and  bitterish,  but  is  less  pungent,  and  to  many  persons  less  agreeable.  To  hot  water  it 
imparts  a  brown  color,  with  its  sensible  properties  of  taste  and  smell.  These  vary  ex- 
ceedingly in  degree  in  the  different  varieties  ;  and  some  black  teas  are  almost  wholly  des- 
titute of  aromatic  or  agreeable  flavor.  According  to  Blyth,  green  tea  is  prepared  from 
young  leaves  which  are  roasted  over  a  wood  fire  within  an  hour  or  two  after  being  gath- 
ered ;  while  the  black  tea  leaves,  on  the  other  hand,  are  allowed  to  lie  in  heaps  for  ten 
or  twelve  hours  after  they  have  been  plucked,  during  which  time  they  undergo  a  sort 
of  fermentation;  the  leaves  then  pass  through  certain  processes,  and  are  slowly  dried 
over  charcoal  fires.  ( Wynter  Blyth,  Foods,  Composition  and  Analysis,  1882.)  A  sophisti- 
cated tea  is  largely  exported  from  China,  consisting  of  powdered  tea  mixed  with  sand 
and  other  earth,  and  agglutinated  with  gum  ;  that  which  is  to  pass  for  black  being 
colored  with  plumbago,  and  the  green  with  the  coating  above  referred  to.  On  analy- 
sis, these  teas  were  found  to  afford  from  35  to  45  per  cent,  of  ashes,  while  the  genuine 
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yields  only  5  per  cent.  They  may  be  detected  by  not  unfolding  when  steeped  in  boiling 
water.  (Ibid.)  Willow  leaves  are  also  sometimes  used  to  adulterate  tea.  (P.  J.  Tr., 
1871,  p.  208.)    For  methods  of  detecting  the  various  adulterations,  see  Ibid.,  1873,  p.  331. 

Analyzed  by  G.  J.  Mulder,  100  parts  of  green  Chinese  tea  afforded  079  of  volatile 
oil,  2-22  of  chlorophyll,  028  of  wax,  222  of  resin,  856  of  gum,  1780  of  tannic  acid  of 
the  variety  contained  in  galls,  0-43  of  theine  (caffeine),  22-80  of  extractive,  traces  of 
apotheme,  23-60  of  hydrochloric  extract,  3-00  of  albumen,  17-68  of  lignin,  and  5-56  of 
salts.  The  hydrochloric  extract  was  the  matter  taken  up  by  diluted  hydrochloric  acid 
from  tea  previously  exhausted  successively  by  ether,  alcohol,  and  water,  and  consisted 
of  artificial  tannin.  The  same  chemist  obtained  from  100  parts  of  black  Chinese  tea 
0-60  of  volatile  oil,  1-84  of  chlorophyll,  3-64  of  resin,  7-28  of  gum,  12-88  of  tannic  acid, 
0  46  of  theine  (caffeine),  19-88  of  extractive,  148  of  apotheme,  19-12  of  hydrochloric  ex- 
tract, 2-80of  albumen,  28-32  of  lignin,  and  5-24  of  salts.  (Annal.  der  Pha7-m.,xxvm.  317.) 
Dr.  Rochleder  found  also  a  peculiar  acid,  which  he  calls  boheic  acid,  C^Hj^Og.  Accord- 
ing to  Stenhouse,  the  tannin  of  tea,  though  always  accompanied  with  a  little  gallic  acid, 
differs  essentially  from  that  of  galls  ;  not  being  like  it  a  glucoside,  but  yielding,  under 
the  influence  of  sulphuric  acid,  a  dark  brown  substance,  almost  insoluble  in  water. 
(See  A.  J.  P.,  1862,  p.  254.)  M.  Eug.  Peligot  obtained  a  much  larger  proportion  of 
theine  or  caffeine  than  was  found  by  Mulder,  the  lowest  quantity  from  green  tea  being 
2-4  per  cent,  and  the  highest  4-1  per  cent.  ;  but  even  this  quantity  is  too  small  to  repre- 
sent all  the  nitrogen  contained  in  tea.  {Journ.  de  Pharm.,  3e  ser.,  iv.  224.)  Stenhouse 
has  found  from  2  to  21  per  cent,  of  theine  in  tea.*  M.  Pucetti  found  about  twice  as 
much  in  black  as  in  green  tea.  {A.  J.  P.,  xxviii.  234.)  The  volatile  oil  is  citron-yellow, 
lighter  than  water,  has  a  strong  odor  of  the  tea  plant,  solidifies  easily  by  cold,  and  res- 
inities  on  exposure  to  air.  It  is  probably  one  of  the  principles  upon  which  depend  the 
effects  of  tea  upon  the  nervous  system.  Hence  old  teas  are  less  energetic  than  the  re- 
cently imported;  and  it  is  said  that  the  fresh  leaves  have  often  produced  dangerous  ef- 
fects in  China.  Nevertheless,  the  tannic  acid  is  not  without  influence  upon  the  system; 
and  it  is  not  improbable  that  the  extractive  contributes  to  the  peculiar  influence  of 
this  valuable  product.  Of  these  active  ingredients,  the  volatile  oil,  tannic  acid,  and 
extractive  are  found  most  largely,  according  to  the  analysis  of  Mulder,  in  the  green 
tea.  Theine,  CgHj^N^Oj,  is  a  crystallizable  principle  discovered  by  Oudry.  It  was 
afterwards  proved  by  Jobst  to  have  the  same  composition  as  caffeine.  (See  Coffee, 
Ilex,  Paullinia,  and  Stei-cidia  acuminata.)  According  to  Mulder,  it  exists  in  tea  com- 
bined with  tannic  acid.  Peligot  obtained  it  by  adding  to  a  hot  infusion  of  tea,  first 
subacetate  of  lead,  and  then  ammonia,  filtering  the  liquid,  passing  sulphuretted  hydro- 
gen through  it,  again  filtering,  and  evaporating  with  a  moderate  heat.  On  cooling,  the 
liquid  deposited  theine  abundantly,  and  yielded  an  additional  quantity  by  a  careful 
evaporation.  [Journ.  de  Pharm.,  3e  ser.,  iv.  224.)  It  may  be  cheaply  prepared  by  put- 
ting some  old  spoiled  tea  in  an  iron  pot  covered  with  filtering  paper,  enclosing  the  whole 
in  a  cylindrical  paper  cap,  and  cautiously  applying  heat.  Theine  rises  in  vapor,  and 
condenses  on  the  paper.  (See  Chem.  Gaz.,  No.  178,  p.  119.)  Theine  has  a  feebly  bitter 
taste;  is,  in  the  state  of  crystals,  dissolved  by  80  parts  of  water,  35  of  alcohol,  and 
slightly  soluble  in  ether;  melts  at  about  350°  'F.,  and  at  185°  C.  (365°  F.)  sublimes  in 
white  vapors,  which  condense  in  minute  needles.  From  its  watery  solution  the  follow- 
ing reagents  precipitate  it:  phospho-molybdic  acid,  yellow  precipitate;  iodine  with  po- 
tassium iodide,  dirty-brown  precipitate;  chloride  of  platinum,  yellow  hair-like  crystals 
insoluble  in  cold  h3-drochloric  acid,  slowly  separating  ;  chlorides  of  gold,  mercury,  and 
nitrate  of  silver  also  give  precipitates.  Infusion  of  galls  causes  a  deposit  of  tannate  of 
theine,  which  is  again,  however,  dissolved  by  heating  the  water. 

Medical  Propei-ties  and  Uses.  Tea  is  astringent  and  gently  excitant,  and  in  its  finer 
varieties  exerts  a  decided  influence  over  the  nervous  sj^stem,  evinced  by  the  feelings  of 
comfort  and  even  exhilaration  which  it  produces,  and  the  unnatural  wakefulness  to 
which  it  gives  rise,  when  taken  in  unusual  quantities,  or  by  those  unaccustomed  to  its 
use.  Its  properties,  however,  are  not  of  so  decided  a  character  as  to  render  it  capable 
of  very  extensive  application  as  a  medicine  ;  and  its  almost  exclusive  use  is  as  a  grateful 
beverage  at  the  evening  and  morning  meals.  Taken  moderately,  and  by  healthy  indi- 
viduals, it  may  be  considered  as  perfectly  harmless ;  but  long  continued,  in  excessive 
quantity  it  is  capable  of  inducing  unpleasant  nervous  and  dyspeptic  symptoms,  the 
necessary  consequences  of  over-excitement  of  the  brain  and  stomach.  Green  tea  is  de- 
cidedly more  injurious  in  these  respects  than  black,  and  should  be  avoided  by  dyspeptic 
individuals,  and  by  those  whose  nervous  systems  are  peculiarly  excitable.  As  a  medi- 
cine, tea  may  sometimes  be  given  advantageously  in  diarrhoea;  and  a  strong  infusion 
will  often  be  found  to  relieve  nervous  headache.  The  mode  of  preparing  it  for  use  is 
too  well  known  to  require  description.  An  extract  is  made  from  it  in  China,  which  is 
said  to  be  useful  in  fevers.  Owing  to  the  great  activity  of  the  empyreumatic  oil  of  cof- 
fee, coffee  and  tea  do  not  have  e^cactly  the  same  action  upon  the  human  system,  although 
they  contain  the  same  alkaloid. 

*  For  methods  of  estimating  percentage  of  theine  in  a  sample  of  tea,  see  Journ.  de  Pharm.,  4e  ser.,  xviii.  436. 
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TELLURIUM.  (Te.  Atomic  weight,  128.)  Several  of  the  combinations  of  this  metal 
have  been  tried  on  the  living  organism  by  M.  Hansen.  Five  grains  of  the  tellurite  of 
potnssiutn,  given  to  dogs,  produced  stupefaction  and  vomiting,  and  the  garlic-like  odor 
of  tellurium  in  the  breath.  The  same  salt,  tried  upon  himself  for  seven  successive  days, 
in  a  dose  daily  of  half  a  grain,  afterwards  increased  to  a  grain,  caused  drowsiness  at 
first,  followed,  after  the  seventh  day,  by  a  sense  of  oppression  in  the  cardiac  region, 
nausea,  an  increased  flow  of  saliva,  and  loss  of  appetite.  The  breath  had  a  garlic-like 
odor  throughout  the  experiment.  {Chem.  Gaz.,  1854,  p.  90.)  Prof.  Simpson,  of  Edin- 
burgh, relates  the  case  of  a  student  who  inadvertently  took  a  dose  of  tellurium,  and 
exhaled  so  persistent  an  odor  that  he  had  to  sit  apart  from  his  fellow-students.  {See  Am. 
Journ.  of  Med.  ScL,  1855,  p.  496.)  This  disagreeable  effect  of  tellurium  precludes  its 
employment  in  medicine. 

TEPHEOSIA  VIRGINIANA.  Turkey  Pea.  Goafs  Rue.  Several  species  of  Tephrosia 
are  employed  in  different  parts  of  the  world,  though  unknown  in  general  commerce. 
They  are  leguminous  plants,  shrubby  or  herbaceous,  with  leaves  unequally  pinnate,  and 
flowers  in  axillary  or  terminal  racemes.  They  are  generally  possessed  of  cathartic  prop- 
erties; their  leaves  or  roots  being  employed.  Tephrosia  Virginiana  grows  in  most  parts 
of  the  United  States.  It  is  a  foot  or  two  high,  with  pubescent  stems  and  leaves  and 
handsome  terminal  flowers.  (See  Griffith's  Med.  Bot.,  p.  237.)  The  roots,  which  are 
slender,  long,  and  matted,  are  tonic  and  aperient,  and  are  said  to  have  been  used  by  the 
Indians  as  a  vermifuge,  given  in  the  form  of  decoction.  Dr.  B.  O.  Jones,  of  Atlanta, 
Ga.,  has  used  the  plant  with  advantage  as  a  mild  stimulating  tonic  and  laxative,  hav- 
ing a  tendency  to  increase  most  of  the  secretions,  and  has  found  it  specially  useful  in 
typhoid  fever.  He  prepares  it  by  boiling  eight  ounces  of  the  plant  with  two  ounces  of 
Mumex  acutus  in  four  quarts  of  water  to  a  quart,  and  straining  ;  adding,  when  the  prep- 
aration is  to  be  kept,  an  equal  bulk  of  diluted  alcohol  or  brandy,  and  half  its  weight 
of  sugar,  and  macerating  for  several  days.  The  dose  is  one  or  two  tablespoonfuls.  {A. 
J.  P.^xxviii.  218.) 

TEREBENE.  (CjoHjg.)  This  is  a  substance  which  is  produced  by  the  action  of 
sulphuric  acid  upon  oil  of  turpentine.  For  an  elaborate  account  of  its  preparation  and 
properties,  by  M.  Ribau,  see  Journ.  de  Pharm.,  4e  ser.,  xviii.  186,  374  ;  xix.  443. 

TESTA  PR.EPARATA.  Prepared  Oyster-shell.  U.  S.  1870.  "  Take  of  Oyster- 
shell  a  convenient  quantity.  Free  the  Oyster-shell  from  extraneous  matter,  wash  it  with 
boiling  water,  and,  having  reduced  it  to  a  fine  powder,  treat  this  in  the  manner  directed 
for  Prepared  Chalk."  U.  S.  Prepared  oyster-shell  differs  from  prepared  chalk  in  con- 
taining animal  matter,  which,  being  very  intimately  blended  with  the  carbonate  of  cal- 
cium, is  supposed  by  some  physicians  to  render  the  preparation  more  acceptable  to  a 
delicate  stomach.  It  is  given  as  an  antacid  in  diarrhoea,  in  the  dose  of  from  ten  to  forty 
grains  or  more,  frequently  repeated.  A  preparation  has  been  introduced  into  use  in  thfs 
country,  under  the  name  of  Castillon^s  powders,  consisting  of  sago,  salep,  and  tragacanth, 
each,  in  powder,  a  drachm,  prepared  oyster-shell  a  scruple,  and  sufficient  cochineal  to 
give  color  to  the  mixture.  A  drachm  of  this  is  boiled  in  a  pint  of  milk,  and  the  decoc- 
tion used  ad  libitum  as  a  diet  in  chronic  bowel  affections. 

TEUCRIUM  CHAM.^DRYS.  Germander.  Chamcedrys.  A  small,  didynamous,  labi- 
ate, perennial  European  plant,  the  leaves  and  tops  of  which  have  an  agreeable  aromatic 
odor,  diminished  by  drying,  and  a  bitter,  somewhat  astringent,  aromatic,  durable  taste. 
They  have  been  employed  as  a  mild  corroborant,  in  uterine,  rheumatic,  gouty,  and  scrof- 
ulous affections,  and  intermittent  fevers  ;  but  are  at  present  little  used,  and  never  in  this 
country.  Germander  was  an  ingredient  in  the  Portland  powder,  noted  as  a  remedy  in 
gout.  This  powder,  according  to  the  original  prescription,  consisted  of  equal  parts  of 
the  roots  of  Aristnlochia  rotunda  and  Gentiana  lutea,  of  the  tops  and  leaves  of  Teucritim 
Chatjicedrys  and  Erythrcea  cetitaurium.,  and  of  the  leaves  of  Ajuga  chamcepitys,  or  ground 
pine.  The  dose  was  a  drachm  every  morning  before  breakfast,  for  three  months,  then 
two  scruples  for  three  months,  afterwards  half  a  drachm  for  six  months,  and  finally  half 
a  drachm  every  other  day  for  a  year.  {Parr.)  Two  other  species  of  Teucrium  have  been 
used  in  medicine, — T.  Marum,  cat  thyme,  or  Syrian  herb  mastich,  indigenous  in  the  south 
of  Europe,  and  T.  scordium,  or  water  germ.ander,  growing  in  the  higher  latitudes  of  the 
same  continent.  The  former  is  a  warm,  stimulating,  aromatic  bitter,  and  has  been  rec- 
ommended in  hysteria,  amenorrhoea,  and  nervous  debility  ;  the  latter  has  the  odor  of 
garlic,  and  a  bitter,  somewhat  pungent  taste,  and  was  formerly  highly  esteemed  as  a 
corroborant  in  low  forms  of  disease ;  but  neither  of  them  is  now  much  employed. 
T.  Marum,  however,  has  been  revived  .somewhat  of  late,  having  been  given  success- 
fully, by  Dr.  Lueanus,  in  pertussis  and  other  cases  of  spasmodic  cough,  in  the  forms  of 
syrup  and  confection.  {Revue  Pharmaeeut.,  1858,  p.  82.)  This  species  also  acts  as  an 
errhine,  and  was  formerly  an  ingredient  of  the  Pulvis  Asari  Compositus.  The  dose  of 
either  of  the  three  species  is  about  half  a  drachm.  A  plant  said  to  have  been  used  ad- 
vantageously in  cholera  in  the  Levant,  a  specimen  of  which  was  sent  to  Paris,  proved 
to  be  Teucrium  Polium.  {^Journ.  de  Pharm.,  iv.  352.) 
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THALLIUM.  (Tl.  Atomic  weight,  204.)  This  is  one  of  the  metals  discovered  by  means 
of  spectrum  analysis,  and  has  been  found  to  prevail  widely  in  nature,  and  to  yield  itself 
readily  to  chemical  agencies.  The  credit  of  its  discovery  by  Crooks  in  1861  has  been  dis- 
puted by  Lamy.  The  point  about  it  principally  interesting  to  the  physician  at  present 
is,  that  it  has  been  ascertained  to  act  energetically  as  a  poison.  M.  Lamy,  having  expe- 
rienced, while  making  chemical  investigations  in  reference  to  thallium,  extreme  general 
lassitude,  with  pains  in  the  lower  extremities,  was  disposed  to  consider  these  symptoms 
as  the  result  of  a  poisonous  influence  of  the  metal.  To  determine  the  point,  he  dissolved 
75  grains  of  sulphate  of  thallium  in  some  milk,  intending  to  try  its  eftects  on  a  couple 
of  puppies,  which,  however,  after  tasting  it,  refused  to  swallow  more.  Accidentally  it 
was  placed  where  other  animals  had  access  to  it ;  and  the  consequences  were  that  the 
milk  disappeared,  and  a  middle-sized  dog,  a  hen,  and  six  ducks  died  from  having  drunk 
it.  There  was  no  vomiting  or  purging,  but  violent  intestinal  pains,  and  spasm  of  the 
posterior  limbs,  followed  by  paralysis  ;  and  this  last  seemed  to  be  the  most  characteris- 
tic effect  of  the  poison.  Death  took  place  in  two  or  three  days ;  and,  what  is  of  much 
importance,  the  two  puppies  which  had  only  tasted  of  the  milk  were  seized  with  similar 
symptoms,  and  died  at  the  end  of  four  days.  The  poison,  therefore,  must  be  very  ener- 
getic ;  and  a  circumstance  worthy  of  remark  in  relation  to  it  is,  that,  even  in  a  fatal  dose, 
it  may  produce  no  sensible  efffect  for  a  considerable  time.  M.  Lamy  afterwards  gave 
about  a  grain  and  a  half  to  a  puppy,  which  died  in  forty  hours.  There  seems  to  be  a 
remarkable  coincidence  between  the  poisonous  eff'ects  of  thallium  and  those  of  lead. 
Connected  with  its  deleterious  action^  it  is  an  interesting  circumstance  that  thallium  is 
not  unfrequently  associated  with  metals  used  in  medicine,  as  with  copper  and  bismuth 
for  example.  Spectrum  analysis  affords  an  easy  method  of  detecting  the  poison.  M. 
Lamy  readily  recognized  it  in  the  tissues  of  animals  which  perished  with  it,  by  subject- 
ing small  pieces  to  examination  by  the  spectroscope.  A  sharply  defined  green  line  in  the 
spectrum  gave  undoubted  evidence  of  the  presence  of  the  poison.  (Journ.  de  Pharm., 
18G3,  p.  285.)  The  eff'ects  of  thallium  on  the  system  have  more  recently  been  carefully 
investigated  by.  Dr.  Wm.  Marme,  by  experiments  on  different  animals,  with  the  follow- 
ing results.  Small  doses  of  the  different  preparations  are  tolerated  for  a  short  time,  but 
the  eff'ects  are  cumulative  ;  and  perseverance  with  their  use  gives  rise  to  very  serious  con- 
sequences ;  as  the  system  does  not  become  accustomed  to  the  poison.  After  continued 
administration  of  the  preparations  of  th.nllium,  the  appetite  is  impaired,  pain  is  felt  in 
the  bowels,  and  vomiting  occurs  with  diarrhoea,  hemorrhage,  salivation,  and  emaciation. 
General  debility,  embarrassed  respiration,  weakness  of  the  circulation,  disordered  mus- 
cular action,  as  tremors  and  want  of  co-ordination,  are  added  to  the  other  symptoms; 
and,  when  the  poisoning  becomes  general,  conjunctivitis,  with  free  secretion  of  mucus,  is 
a  frequent  symptom.  After  death,  small  eff"usions  of  blood  and  infiltration  of  the  lungs 
are  observed,  as  are  also  intense  congestion  of  the  bowels,  copious  pericardial  effusion, 
and  ecchymoses  on  the  heart's  surface.  The  poison  is  absorbed,  and  is  eliminated  by  all 
the  secretions.  (See  also  Journ.  de  Pharm.,  4e  ser.,  x.  263.)  It  seems  to  disorganize  the 
blood.  There  is  no  known  antidote.  {B.  and  F.  Medlco-Chir.  Rev.,  1868,  p.  254.)  Ac- 
cording to  M.  Rabuteau,  after  death  from  thallium  the  muscles  are  found  to  have  lost 
their  irritability.   (Ed.  Med.  Journ.,  1874,  p.  272.) 

THAPSIA  GARGANICA.  An  umbelliferous  plant,  growing  in  Southeastern  Eu- 
rope, and  well  known  to  the  ancients,  who  named  it  from  the  isle  of  Thapsos,  where  it 
was  obtained.  Theophrastus  speaks  of  its  root  as  emetic  and  purgative.  After  long 
neglect,  it  has  again  come  into  notice  in  France,  where  a  resinous  substance  derived  from 
it  has  of  late  been  in  much  esteem  as  a  local  irritant  and  revulsive,  under  the  name  of 
resin  of  thapsia.  [Ann.  de  Therap.,  1868,  p.  210.)  The  bark  of  the  root  and  the  resin  are 
both  objects  of  commerce.  The  bark  is  described  by  M.  Stanis.  Martin  as  almost  always 
doubly  quilled,  unless  where  altogether  in  small  fragments,  exteriorly  rugose  with  the 
epidermis  here  and  there  detached  in  patches  larger  or  smaller,  and  of  a  deep  brown 
color,  interiorly  smooth  and  whitish,  and  of  a  fibrous  fracture.  The  size  of  the  pieces 
varies  extremely,  the  largest  not  exceeding  24  inches  in  length  and  about  an  inch  in 
circumference.  At  the  point  where  the  root  begins  there  is  often  adherent  a  ligneous 
fibre  about  an  inch  long  ;  and  over  their  whole  surface  there  are  found  but  few  radicles. 
It  is  said  that  great  care  is  necessary,  in  removing  the  root  from  the  bales,  not  to  be  in- 
jured by  the  powder  which  escapes,  and  which  causes  itching  and  swellings  of  the  face 
and  hands.  An  extract  of  the  root,  which  is  sold  as  a  resin,  has  really  little  claim  to  be 
so  named  ;  as,  of  15  parts  of  it,  6  are  dissolved  by  cold  water,  and  the  9  parts  of  resinous 
matter  which  remain  are  of  a  deep  brown  color,  while  the  resin  extracted  by  carbon  di- 
sulphide  is  of  a  fine  yellow.  [Ibid.,  1869,  p.  221 ;  from  Bulletin  Thernpeutique.)  Bysub- 
mitting  thapsia  to  the  successive  action  of  alcohol  and  ether  M.  Pressoir  obtained  two 
resins.  Sulphuric  acid  colored  that  soluble  in  alcohol  scarlet,  that  soluble  in  ether  blue. 
(Jourii.  de  Pharm.,  4e  ser.,  xi.  328.)  M.  Cazenave  objects  to  the  plaster  prepared  from 
the  resin,  and  kept  in  masses;  as  it  deteriorates  by  time.  He  proposes  the  following 
method  of  preparing  a  plaster  extemporaneously  when  wanted.  Dissolve  the  resin  in 
alcohol,  and  with  the  aid  of  a  brush  spread  it  on  a  suitable  recipient,  which  may  be  or- 
dinary plaster,  waxed  taffetas,  or  simply  gummed  paper.     A  single  layer  is  sufficient  for 
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the  purpose  of  an  active  revulsion;  but  the  eflFect  may  be  increased  at  pleasure,  by  in- 
creasing the  number  of  layers.  {Journ.  de  Pharm.,  1868,  p.  29.)  The  root  of  the  Thapsia 
silphium,  an  Algerian  plant,  contains  a  resin  resembling  that  of  T.  garganica,  but,  ac- 
cording to  Herlaut,  much  more  active.  (Trans.  A.  P.  A.,  xxvi.  250.) 

THEVETIA.  Vceotli.  Inhabiting  the  damp,  hot  valleys  of  the  Mexican  Cordilleras 
is  a  large  tree  belonging  to  the  Apocynaceae,  whose  fruit  are  known  by  the  native  Mexi- 
cans as  the  Ocodos  defraile,  or  friar's  elbow,  and  are  used  as  a  topical  application  in 
hemorrhoids.  The  tree  is  the  Thevetia  Yccotli.  (De  C,  Prodromus,  viii.  343.)  In  the 
seeds  Prof,  Alfonso  Herrera  has  found  a  glucoside,  to  which  he  gives  the  name  of  thevtt- 
tin.  {A.  J.  P.,  1877,  p.  145.)  Closely  allied  to  T.  yccotli  is  the  T.  neriifolia,  Juss.  (De  C, 
Prodromus,  viii.  343),  a  tree  which  probably  grows  also  in  Mexico,  but  has  been  found 
by  botanists  chiefly,  if  not  solely,  in  the  East  India  Islands,  New  Granada,  Peru,  and 
other  parts  of  South  America.  De  Vrij  very  many  years  ago  discovered  in  the  seeds 
of  T.  iieriifolia  a  glucoside  which  was  closely  studied  by  Bias.  (Neues  Jafirb.  f.  Pharma- 
eie,  Bd.  xxxiv.,  1854,  p.  1.)  He  gave  it  the  name  of  thevetin,  and  determined  that  its 
formula  was  Cj^Hg^Oj,,  and  that  it  was  identical  with  eerberin,  previously  found  by  Oude- 
mann  in  Cerbera  odallnm,  Ham.,  also  an  apocynaceous  plant.  Bias  found  that  the 
thevetin  of  De  Vrij  boiled  in  dilute  sulphuric  acid  splits  into  glucose  and  theveresin, 
which  has  the  formula  C^gHj^Op.  Thevetin  occurs  in  minute  crystals,  odorless,  of  a 
bitter  taste,  slightly  soluble  in  cold  water  (12  parts),  freely  so  in  boiling  water,  dilute  and 
strong  alcohol,  acetic  acid,  insoluble  in  ether.  Its  most  characteristic  reaction  appears 
to  be  its  dissolving  in  concentrated  sulphuric  acid,  with  the  production  of  a  reddish  brown 
color,  changing  to  a  cherry-red,  and  after  some  hours  to  a  violet  color.  Theveresin  is 
only  slightly  soluble  in  boiling  water.  These  substances  are  active  poisons.  A  number 
of  cases  of  poisoning  by  the  seeds  of  the  East  Indian  thevetia  have  occurred;  the  symp- 
toms have  been  repeated  vomiting,  a  slow,  very  feeble  pulse,  delirium,  convulsive  move- 
ments, and  coma.  The  physiological  action  of  the  thevetin  from  T.  neriifolia  has  been 
investigated  chiefly  by  Dr.  Konig.  (Archiv  Exper.  Path,  und  Pharm.,  Bd.  v.  p.  228.) 

The  glucoside  of  T.  yccotli  has  been  studied  by  Dr.  David  Cerna.  (Phila.  Med.  Times, 
ix.  396.)  He  finds  that  with  sulphuric  acid  it  affords  a  clear  greenish  yellow  solution, 
gradually  passing  to  brown  and  brownish  violet,  and  finally  becoming  a  permanent 
cherry-brown  color,  which  changes  on  the  addition  of  bicarbonate  of  potassium  to  an 
emerald.-green.  Dr.  Cerna  determined  that  it  is  in  moderate  doses  stimulant  both  to 
the  circulation  and  respiration,  but  finally  paralyzes  the  heart  muscle  and  some  portion 
of  the  respiratory  apparatus;  that  it  causes  cerebral  convulsions  and  spinal  paraly.sis, 
abolishing  sensation  and  reflex  activity  before  voluntary  movement  by  an  influence 
upon  the  sensory  nerves  or  spinal  tract. 

TIM  BO.  The  bark  of  the  root  of  the  Paullinia  pinnata,  of  Brazil,  is  said  to  possess 
decided  narcotic  properties,  M.  Stanislas  Martin  asserts  that  he  has  found  in  it  an  alka- 
loid, timbonitie.    {Bull.  Gen.  de  Therap.,  xcii.  264.) 

TIN.  (Sn.  At.  wt.  118.)  Stanmtm.  This  was  recognized  in  the  late  Ed.  and  Dub.  Phar- 
macopoeias, and  in  the  U.  S.  of  1850;  but  is  no  longer  oflBcinal.  It  w^as,  however,  too 
long  ranked  among  recognized  remedies  to  be  passed  without  notice.  Tin  is  one  of  the 
metals  which  have  been  known  from  the  earliest  ages.  It  exists  generally  as  an  oxide 
(tin  stone  and  wood  tin),  rarely  as  a  sulphide  (tin  pyrites),  and  is  by  no  means  generally 
diflused.  It  is  found  in  England,  Spain,  Germany,  Bohemia,  and  Hungary,  in  Europe, 
and  sparingly  in  some  parts  of  the  United  States  ;  in  the  island  of  Banca  and  the  Pen- 
insula of  Malacca  in  Asia  ;  in  Chili ;  and  at  Durango  in  Mexico.  Tin  mines  are  par- 
ticularly abundant  and  rich  in  the  Tenasserim  provinces  of  British  India.  (Dr.  Royle.) 
The  Cornwall  mines  are  the  most  productive,  but  those  of  Asia  furnish  the  purest  tin. 
The  metal  is  extracted  from  the  native  oxide.  When  this  occurs  in  its  purest  state,  in 
detached  roundish  grains,  called  stream  tin,  the  reduction  is  eflected  by  heating  with 
charcoal.  When  the  common  oxide,  called  mine  tin,  is  reduced,  it  requires  to  be  freed, 
by  pounding  and  washing,  from  the  adhering  gangue  ;  after  which  it  is  roasted  to 
drive  oflT  sulphur,  arsenic,  and  antimony,  and  finally  reduced  in  furnaces  by  means  of 
stone  coal.  The  metal,  as  thus  obtained,  is  called  block  tin,  and  is  not  pure.  The  purest 
kind  of  tin,  known  in  commerce,  is  called  grain  tin. 

Properties.  Tin  is  a  malleable,  rather  soft  metal,  of  a  silver-white  color.  It  may 
be  beaten  out  into  thin  leaves,  called  titi  foil.  It  undergoes  a  superficial  tarnish  in  the 
air.  Its  taste  is  slight,  and  when  rubbed  it  exhales  a  peculiar  smell.  Its  ductility  and 
tenacity  are  small ;  when  bent  to  and  fro,  it  emits  a  crackling  noise,  which  is  character- 
istic. Its  sp.  gr.  is  7-29,  melting  point  235°  C.  (455°  F.),  and  it  volatilizes  at  a  white 
heat.  It  forms  three  oxides.  The  stannous  oxiile,  SnO,  or  protoxide,  is  of  a  grayish 
black  color.  When  perfectly  pure  it  has,  according  to  Dr.  Roth,  a  red  color.  The 
sesqidoxide,  Sn,Oj,  is  gray.  Stannic  oxide,  SnO,,  or  di-oxide,  forms  two  hydrates,  both 
being  acids:  stannic  acid,  SnOj,H20,  and  metastannic  acid,  Sn^O^Q,oHfi,  or  (HjSnOj)^. 

The  tin  of  commerce  is  often  impure,  being  contaminated  with  other  metals,  intro- 
duced by  fraud,  or  present  in  consequence  of  the  mode  of  extraction  from  the  ore.  A 
liigh  specific  gravity  is  an  indication  of  impurity.    When  its  color  has  a  bluish  or  gray- 
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ish  cast,  the  presence  of  copper,  lead,  iron,  or  antimony,  may  be  suspected.  Arsenic 
renders  it  whiter,  but  at  the  same  time  harder;  and  lead,  copper,  and  iron  cause  it  to 
become  brittle.  Pure  tin  is  converted  by  nitric  acid  into  a  white  powder  {metastannic 
acid),  without  being  dissolved.  Boiled  with  hydrochloric  acid,  it  forms  a  solution  which 
gives  a  white  precipitate  with  ferrocyanide  of  potassium.  A  blue  precipitate  with  this 
test  indicates  iron,  a  brown  one  copper,  and  a  violet-blue  one  both  iron  and  copper.  If 
lead  be  present,  a  precipitate  will  be  produced  by  sulphate  of  magnesium.  The  Malacca 
and  Banca  tin,  and  the  English  grain  tin,  are  the  purest  kinds  found  in  commerce. 
Banca  tin,  from  analyses  by  Mulder,  appears  to  be  particularly  pure,  containing  only 
one-twenty-fifth  of  1  per  cent,  of  foreign  metals.  Block  tin  and  the  metal  obtained 
from  Germany  are  always  of  inferior  quality. 

Uses.  Tin  enters  into  the  composition  of  bronze,  bell-metal,  pewter,  and  plumber's 
solder.  It  is  used  also  in  making  tin-plate,  which  is  sheet-iron  coated  with  tin,  in 
making  tin  amalgam  for  silvering  looking-glasses,  and  in  forming  the  solution  of  bi- 
chloride of  tin  (stannous  chloride),  a  combination  essential  for  the  dyer's  use.  It  is  em- 
ployed in  fabricating  various  vessels  and  instruments  useful  in  domestic  economy  and 
the  arts.  Being  unaffected  by  weak  acids,  it  forms  a  good  material  for  vessels  intended 
for  boiling  operations  in  pharmacy.  A  false  tin  foil  is  considerably  used  at  present, 
made  by  coating  lead  with  tin,  and  then  rolling  it  out  into  thin  sheets.  As  tin  foil  is 
employed  for  enclosing  medicinal  powders,  and  in  other  ways  is  brought  into  contact 
with  medicinal  substances,  care  should  be  taken  not  to  use  this  substituted  prepara- 
tion, lest  the  patient  might  be  exposed  to  the  poisonous  action  of  lead.  According  to 
Ernest  Baudrimont,  lemons,  cacao  butter,  and  other  perishable  articles  may  be  preserved 
for  a  long  time  by  carefully  wrapping  them  in  tin  foil.    {P.  J.  Tr.,  July,  1870.) 

Stanni  PuLVis.  U.S.  1850.  Powder  of  Tin.  The  following  directions  were  given  for 
preparing  powder  of  tin  in  the  U.S.  Pharmacopoeia  of  1850.  "Take  of  Tin  a  conve- 
nient quantity.  Melt  it  in  an  iron  vessel  over  the  fire,  and,  while  it  is  cooling,  stir 
it  until  it  is  reduced  to  a  powder,  which  is  to  be  passed  through  a  sieve."  Tin,  being 
very  fusible,  is  easily  granulated  by  fusion,  and  subsequent  agitation  while  solidifying. 
On  a  small  scale,  the  granulation  is  most  conveniently  performed  in  a  wooden  box,  the 
inside  of  which  has  been  well  rubbed  with  chalk.  This  should  be  afterwards  washed 
away  with  water;  and,  as  the  granulated  powder  is  of  unequal  fineness,  the  coarser  par- 
ticles must  be  separated  by  a  sieve. 

Medical  Properties  and  Uses.  Powder  of  tin  was  used  exclusively  as  an  anthelmintic, 
and  is  supposed  to  act  by  its  mechanical  properties.  It  was  considered  particularly 
adapted  to  the  expulsion  of  Ascaris  lumbricoidcs,  and  was  also  employed  to  expel  the 
tapeworm.  For  internal  exhibition  it  should  be  free  from  oxidation.  The  dose  is  half 
an  ounce,  mixed  with  molasses,  given  for  several  successive  mornings,  and  then  followed 
by  a  brisk  cathartic.  Dr.  Alston  was  in  the  habit  of  administering  larger  doses  for  the 
expulsion  of  the  tapeworm.  He  began  by  giving  an  ounce  on  an  empty  stomach,  which 
was  followed,  for  two  successive  days,  by  half  an  ounce  each  day,  and  finally  by  a  brisk 
purge.  In  the  Journ.  de  Pharm.,  4e  ser.,  xix.  78,  is  reported  a  case  in  whicla  death  was 
believed  to  have  been  caused  by  tin. 

TONGA.  Tonga  is  a  composition  of  unknown  barks  compounded  by  the  natives  of 
the  Fiji  Islands  for  medicinal  purposes.  It  was  introduced  to  the  notice  of  the  medi- 
cal profession  by  Drs.  Sidney  Kinger  and  Wm.  Murrell,  of  London,  as  a  remedy  for 
neuralgia.  [Lancet,  ii.,  1880.)  The  natives  are  said  to  steep  the  bundle  as  prepared  by 
them  for  twenty  minutes  in  half  a  tumblerful  of  cold  water,  and  then,  squeezing  it 
dry,  drink  the  infusion,  and  preserve  the  bundle  in  a  dry  place  for  further  use.  A 
fluid  extract  (Parke,  Davis  &  Co  )  has  been  put  upon  the'market,  and  evidence  of  its 
value  brought  forward.  We  have  known  a  fluidrachm  of  this  extract  given  every 
two  hours  for  two  days  without  obvious  effect,  but  the  dose  usually  recommended  is  half 
a  drachm. 

TONKA  BEAN.  The  seed  of  Dipterix  odoratn  of  Willd.,  the  Coiimarouna  odorata 
of  Aublet,  a  large  tree  growing  in  Guiana.  The  fruit  is  an  oblong-ovate  pod,  enclosing 
a  single  seed,  from  an  inch  to  an  inch  and  a  half  long,  from  two  to  four  lines  broad, 
usually  somewhat  compressed,  with  a  dark  brown,  wrinkled,  shining,  thin,  and  brittle 
skin,  and  a  light  brown  oily  kernel.  The  bean  has  a  strong,  agreeable,  aromatic  odor, 
and  a  bitterish,  aromatic  taste.  Its  active  constituent  is  acrystallizable,  odorous  sub- 
stance, analogous  to  the  volatile  oils  and  camphor,  and  called  comnarin,  C9Hg02,  by  Gui- 
bourt.  It  is  capable  of  sublimation  ;  but,  to  obtain  it  in  crystals  in  this  way,  a  low  tem- 
perature is  necessary.  (Waddington,  P.  J.  y?\,  18C8,  p.  410.)  This  substance  is  sometimes 
found  in  a  crystalline  state,  between  the  two  lobes  of  the  kernel.  It  has  been  shown  by 
M.  Bloibtreu  to  be  identical  with  the  odorous  principle  of  Asperula  odorata,  Trifoliuin 
melilotus,  and  Anthoxanthum  odoratum  (see  Chem.  Gaz.,  1852,  p.  61),  and,  by  Prof. 
Procter,  of  our  indigenous  Liatris  odoratissimn,  a  plant  sometimes  used  to  protect 
woollens  from  moths.  {A.  J.  P., -1859,  p.  556.)  Dr.  Gossmann  obtains  coumarin  in  the 
following  manner.  The  beans,  cut  finely,  are  heated  for  a  long  time  with  an  equal  bulk 
of  alcohol  of  0-863,  nearly  to  boiling ;  and,  the  tincture  being  decanted,  the  residue  is 
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treated  in  the  same  manner.  The  tinctures  are  mixed,  the  alcohol  distilled  off  until  tur- 
bidness  appears,  when  four  times  the  bulk  of  water  is  added,  which  precipitates  coumarin 
and  fatty  matter.  The  precipitate  is  then  heated  to  boiling,  and  the  liquid  passed  through 
a  moistened  filter.  The  fatty  matter  remains  on  the  filter,  and  the  hot  solution  which 
passes  deposits  the  coumarin'on  cooling.  More  may  be  obtained  by  concentrating  the 
liquid,  and  may  be  purified  by  animal  charcoal.  One  pound  of  the  beans  yielded  108 
grains  of  coumarin.  {Ibid.,  1856,  p.  211.)  Coumarin  has  been  prepared  synthetically. 
(.4.  J.  P.,  1869,  p.  205  ;  Journ.  de  Pharm.,  xxvii.  238.)  The  tonka  bean  is  used  to  flavor 
snuft",  being  either  mixed  with  it  in  the  state  of  powder,  or  put  entire  into  the  snuff- 
box. Prof.  Kohler  has  studied  the  physiological  action  of  coumarin.  [Centrnlb.  Med. 
Wissensch.,  1875,  pp.  869,  881.)  He  finds  that  it  is  a  decided  narcotic,  and  is  at  first 
stimulant,  afterwards  paralyzant,  to  the  heart.  The  fluid  extract  of  the  bean  has  been 
used  with  asserted  advantage  in  hooping-cough,  in  doses  equivalent  to  five  to  eight  grains 
for  children  five  years  old.  {A.  J.  P.,  1869,  p.  27.) 

TORMENTILLA.  {Tormentille,Yv.\  Tormentilhciirzel,G.  ;  Tormentilla,li. ;  Tor- 
tnentila,  Sp.)  Various  species  of  the  Rosaceous  genus  Potentilla  have  been  employed 
in  medicine.  (See  A.  J.  P.,  1875,  p.  109.)  It  is  asserted  (Ibid.)  that  our  common  P.  Can- 
adensis is  a  valuable  sudorific  and  diuretic,  capable  of  curing  puerperal  peritonitis,  when 
given  in  large  hot  draughts  of  the  decoction  until  free  perspiration  is  produced. 

Potentilla  Tormentilla.  Stokes  (1787).  Tormentilla  erecta.  Linn.  "Willd.  .S/).  P/aw^,  ii. 
1112.  T.  officinalis.  Smith,  Flor.  Brit.  The  tormentil,  or  sept/oil,  a  small  perennial 
plant  of  Europe,  which  was  formerly  in  the  secondary  list  of  the  U.  S.  Pharmacopceia. 
The  stems,  which  rise  about  six  or  eight  inches  in  height  from  a  woody  root,  are  slen- 
der, more  or  less  erect,  branching  towards  the  top,  and  furnished  with  sessile  leaves, 
which  on  the  stalk  usually  consist  of  seven,  on  the  branches  of  five,  digitate,  elliptical, 
villous,  deeply  serrated  leaflets,  three  larger  than  the  others.  The  flowers  are  small, 
yellow,  and  solitary  upon  axillary  peduncles.  All  parts  of  the  plant  are  astringent, 
especially  the  root,  which  is  the  part  employed.  It  is  gathered  in  spring.  The  root  of 
tormentil  is  cylindrical  or  roundish,  rather  larger  above  than  at  the  lower  extremity,  an 
inch  or  two  in  length,  about  as  thick  as  the  finger,  knotty,  sometimes  contorted,  brown 
or  blackish  externally,  and  reddish  within.  It  has  a  slight  aromatic  odor,  and  a  very 
astringent  taste.  Tannin  is  an  abundant  constituent.  There  is  also  a  red  coloring  prin- 
ciple, soluble  in  alcohol,  but  insoluble  in  water.  Besides  these  ingredients  Meissner 
found  resin,  cerin,  myricin,  gummy  extractive,  gum,  extractive,  lignin,  water,  and  a 
trace  of  volatile  oil.  Tormentil  has  since  been  chemically  examined  by  Rembold,  who 
obtained  tormentilla  red  by  boiling  the  tannin  of  the  root  {tormentil-iannic  acid,  CjgHj, 
0,j)  with  sulphuric  acid.  It  has  the  same  composition  as  rhatany  red.  He  also  ob- 
tained kinocic  acid,  C^^^0^,  from  the  root  by  boiling  it  with  milk  of  lime,  adding  hy- 
drochloric acid  to  the  decoction,  boiling  the  precipitate  with  solution  of  baryta,  decom- 
posing again  by  hydrochloric  acid,  dissolving  the  precipitate  in  alcohol,  decolorizing 
with  animal  charcoal,  filtering,  concentrating,  and  crystallizing.  Small  quantities  of 
ellogic  acid,  Cj^HgOg,  were  also  noted  by  him.  {A.J.  P.,  1868,  p.  311  ;  from  Aim.  der 
Cliem.  und  Pharm.,  cxliv.  5.)  The  root  is  said  to  be  used  for  tanning  leather  in  the 
Orkneys  and  "Western  Islands  of  Scotland,  and  for  staining  leather  red  by  the  Lapland- 
ers. Tormentil  is  a  simple  and  powerful  astringent,  applicable  to  all  cases  of  disease 
in  which  this  class  of  medicines  is  indicated.  It  may  be  given  in  substance,  decoction, 
or  extract.     The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm. 

TRIGONELLA  FCENUMGR.ECUM.  -Fenugreek.  An  annual  plant  growing  spon- 
taneously in  diflerent  parts  of  the  south  of  Europe,  and  cultivated  in  France  and  Ger- 
many for  the  sake  of  its  seeds.  These  are  oblong-cylindrical,  somewhat  compressed, 
obliquely  truncated  at  each  extremity,  one  or  two  lines  in  length,  brownish  yellow  ex- 
ternally, yellow  internally,  and  marked  with  an  oblique  furrow  running  half  their 
length.  They  have  a  strong  peculiar  odor,  and  an  oily,  bitterish,  farinaceous  taste,  and 
contain  fixed  and  volatile  oil,  mucilage,  bitter  extractive,  and  a  yellow  coloring  sub- 
stance. An  ounceof  the  seeds,  boiled  in  a  pint  of  water,  renders  it  thick  and  slimy.  They 
yield  the  whole  of  their  odor  and  taste  to  alcohol.  Their  virtues  depend  chiefly  upon 
their  oil  and  mucilage.  On  the  continent  of  Europe  they  are  employed  in  the  prepara- 
tion of  emollient  cataplasms  and  enemata,  and  enter  into  some  oflieinal  ointments  and 
plasters.     They  are  never  used  internally. 

TRILLIL^M.  This  is  an  indigenous  genus  of  pretty,  little,  herbaceous  plants,  growing 
generally  in  woods  and  shady  places.  The  roots  are  reputed  to  possess  valuable  remedial 
properties.  They  were  employed  by  the  aborigines,  have  been  long  used  in  domestic 
practice  in  some  parts  of  the  country,  and  were  noticed  as  medicinal  in  Henry's  Herbal, 
published  in  1812.  Dr.  S.  W.  Williams  published  a  paper  upon  them  in  the  New  Ejig- 
land  Journ.  of  Med.  and  Surg.,  in  the  year  1820,  and  afterwards  another  in  the  N.  V. 
Journ.  of  Med.,  viii.  9-1.  The  roots  have  a  somewhat  balsamic  odor  and  taste,  and 
produce,  when  chewed,  a  sense  of  heat  and  irritation,  with  an  increased  flow  of  saliva. 
A  root  received  by  Mr.  E.  S.  Wayne,  of  Cincinnati,  is  described  by  him  as  an  "  oblong 
rhizome,  with  numerous  rootlets  attached  to  it,  and  of  a  yellowish  brown  color."     Upoa 
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the  removal  of  the  epidermis,  it  is  white  and  starchy,  and  gives  a  deep  hlue  with  tinc- 
ture of  iodine.  Mr.  Wayne  found  in  the  root  an  acrid  principle,  analogous  to  if  not 
identical  with  saponin.  {Tr.  A.  F.  A.,  I806,  p.  36  ;  A.  J.  F.,  xxviii.  512.)  Besides  this 
acrid  principle,  the  Trillium  roots  are  said  to  contain  volatile  oil,  gum,  starch,  extractive, 
resin,  and  tannic  acid.  They  are  astringent ;  and  tonic,  expectorant,  and  alterative 
properties  have  been  ascribed  to  them.  They  have  been  used  by  the  vulgar  to  hasten 
parturition.  The  complaints  in  which  they  are  said  to  have  proved  most  advantageous 
are  the  hemorrhages ;  but  they  have  been  used  also  in  cutaneous  affections,  and  exter- 
nally in  obstinate  ulcers.  Dr.  Williams  gave  a  drachm  of  the  powdered  root  three  times 
a  day.  Of  the  different  species  T.  erectum  is  generally  esteemed  most  active.  T.  pendulum 
is  referred  to,  in  the  Peni7isular  and  Independent  Med.  Journ.,  1859,  p.  187,  as  among  the 
most  valued  indigenous  plants  of  Michigan  ;  being  used  especially  in  menorrhagia. 

TRIOSTEUM  PERFOLTATUM.  Fever-root,  fever-wort,  or  wild  ipecac,  as  this  plant 
is  variously  called,  though  not  very  abundant,  is  found  in  most  parts  of  the-  United 
States,  preferring  a  limestone  soil  and  shady  situations.  The  root,  the  part  used,  is  hori- 
zontal, long,  about  three-quarters  of  an  inch  in  diameter,  thicker  and  tuberculated  near 
the  origin  of  the  stem,  of  a  yellowish  or  brownish  color  externally,  whitish  within,  and 
furnished  with  fibres  which  may  be  considered  as  branches  of  the  main  root.  When 
dry  it  is  brittle  and  easily  pulverized.  It  has  a  sickening  odor,  and  a  bitter,  nauseous 
taste.  It  yields  its  active  properties  to  both  water  and  alcohol.  Fever-root  is  cathartic, 
and  in  large  doses  emetic,  and  perhaps  diuretic.  The  bark  of  the  root  may  be  given  in 
doses  of  twenty  or  thirty  grains,  or  the  extract  in  half  the  quantity. 

TRIPOLI.  Terra  Ti-ipolituna.  An  earthy  mineral,  of  a  whitish,  yellowish,  or  pale 
straw  color,  sometimes  inclining  to  red  or  brown,  usually  friable,  often  adhesive  to  the 
tongue,  and  presenting  the  aspect  of  argillaceous  earth,  though  differing  from  clay  by 
the  roughness  and  hardness  of  its  particles,  and  by  not  forming  a  ])aste  with  water.  The 
Venice  tripoli  is  said  to  come  from  Corfu.  Tripoli  is  sometimes  artificially  prepared  by 
calcining  certain  argillites.     It  is  used  for  cleaning  and  polishing  metals. 

TKOMPATILA.  This  is  the  stem  and  branches  of  Bouvardia  triphylla,  a  Mexican 
plant  used  by  the  natives  for  hydrophobia.    {A.  J.  F.,  1874,  p.  51.) 

TURPETHUM.  Ttcrpeth.  Resin  of  Turpeth.  Reainede  Turblth,'Fv.  This  product 
is  obtained  from  the  Iponicea  Turpethum.  {Convolvulus  Turpethum,  Linn.),  an  East  Indian 
plant.  Merat  and  De  Lens  describe  the  root,  the  only  part  used,  as  "  long,  of  the  size  of 
the  little  finger  or  larger,  covered  by  a  rather  thick  bark,  grayish  without,  white  within, 
porous,  liable  to  decay,  very  resinous  when  fresh,  and  in  this  state  yielding  a  juice  capable 
of  coagulating,  and  constituting,  when  coagulated,  a  gum-resin  similar  to  scammony." 
In  choosing  the  roots,  those  should  be  selected  in  which  the  bark  is  perfect,  as  most  of  "the 
activity  of  the  root  resides  in  this  part.  It  is  without  odor,  and  has  little  taste.  Ex- 
amined by  M,  Boutron-Charlard,  it  was  found  to  contain  rosin,  a  fatty  substance,  vola- 
tile oil,  albumen,  starch,  a  yellow  coloring  matter,  lignin,  salts,  and  oxide  of  iron. 
(Journ.  de  Fharin.,  viii.  121.)  The  root  contains  10  per  cent,  of  resin.  (M.  Andouard, 
Ann.  de  Therap.,  186(5,  p.  118.)  According  to  M.  Spirgatis,  this  resin  is  a  glucoside, 
iurpethin,  Cg^H^^Ojg,  like  that  of  other  Convolvulaceae,  insoluble  in  ether,  but  soluble  in 
alcohol,  to  which  it  imparts  a  brown  color  not  removable  by  animal  charcoal.  To  obtain 
it  pure,  the  alcoholic  solution  is  concentrated ;  the  resin  precipitated  by  water,  boiled  with 
.this  vehicle,  then  dried,  reduced  to  powder,  digested  with  ether,  and  finally  redissolved 
by  absolute  alcohol,  and  thrown  down  by  ether.  After  being  treated  several  times  in 
this  way,  it  is  obtained  in  the  state  of  a  brownish  resin,  yielding  on  pulverization  a  gray 
powder,  which  strongly  irritates  the  mucous  membrane  of  the  nostrils  and  mouth,  and 
fusible  at  360°  F.  It  is  inflammable,  burning  with  a  smoky  flame,  and  emitting  irritant 
vapors.  With  strong  bases  it  acts  like  jahipin,  fixes  water,  and  is  transformed  into  a 
soluble  acid,  turpethic  acid,  Cg^HgpOjg,  while  with  dilute  acids  it  is  decomposed  into  tur- 
petholic  acid,  CjgHg.^O^,  and  glucose.   (Journ.  de  Plinrm.,  4e  ser.,  i.  236.) 

Turpeth  root  is  purgative,  somewhat  less  powerful  than  jalap,  and  rather  slow  in  its 
action.  From  one  to  three  drachms  may  be  given  in  decoction,  and  from  fifteen  grains 
to  a  drachm  in  powder.  [Merat  and  De  Le}is.)  M.  Andouard  states  that  the  resin  purges 
perfectly  well  in  doses  of  seven  or  eight  grains,  though  perhaps  somewhat  less  active  than 
jalap  or  scammony.     {Ann.  de  Therap.,  1866,  p.  119.) 

TUSSILAGO  FARFARA.  CoU.tfooi.  Coltsfoot  is  a  perennial  herb,  with  a  creeping 
root,  which  early  in  the  spring  sends  up  several  leafless,  erect,  simple,  unifloral  scapes 
or  flower-stems,  five  or  six  inches  high,  and  bearing  appressed  scale-like  bracts  of  a 
brownish  pink  color.  The  flower,  which  stands  singly  at  the  end  of  the  scape,  is  large, 
yellow,  compound,  with  hermaphrodite  florets  in  the  disk,  and  female  florets  in  the  ray. 
The  latter  are  numerous,  linear,  and  twice  the  length  of  the  former.  The  leaves  do  not 
make  their  appearance  until  after  the  flowers  have  blown.  They  are  radical,  petiolate, 
large,  cordate,  angular,  toothed  at  the  margin,  bright  green  upon  their  upper  surface, 
white  and  downy  beneath.  The  plant  grows  spontaneously  both  in  Europe  and  North 
America.  In  this  country  it  is  found  upon  the  banks  of  streams  in  the  Middle  and 
Northern  States,  and  flowers  in  April.     The  whole  of  it  is  employed,  but  the  leaves 
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most  so.  They  should  be  gathered  after  their  full  expansion,  but  before  they  have  at- 
tained their  greatest  magnitude.  The  flowers  have  an  agreeable  odor,  which  they  re- 
tain after  desiccation.  The  dried  root  and  leaves  are  inodorous,  but  have  a  rough,  bit- 
terish, mucilaginous  taste,  foiling  water  extracts  their  virtues.  Coltsfoot  exercises 
little  sensible  influence  upon  the  human  system.  It  is,  however,  demulcent,  and  is 
sometimes  used  in  chronic  coughs,  consumption,  and  other  affections  of  the  lungs.  The 
expectorant  properties  which  it  was  formerly  thought  to  possess  are  not  obvious.  The 
leaves  were  smoked  by  the  ancients  in  pulmonary  complaints;  and  in  some  parts  of  Ger- 
many they  are  at  the  present  time  said  to  be  substituted  for  tobacco.  CuUen  states  that 
he  found  the  expressed  juice  of  the  fresh  leaves,  taken  to  the  extent  of  some  ounces  every 
dav,  beneficial  in  several  cases  of  scrofulous  sores  ;  and  a  decoction  of  the  dried  leaves, 
as  recommended  by  Fuller,  answered  a  similar  purpose.  The  usual  form  of  adminis- 
tration is  that  of  decoction.  An  ounce  or  two  of  the  plant  may  be  boiled  in  two  pints 
of  water  to  a  pint,  of  which  a  teacupful  may  be  given  several  times  a  day. 

TUTT  Y.  Tuiia.  Impure  Oxide  of  Zinc.  This  oxide  is  formed  during  the  smelting  of 
lead  ores  containing  zinc.  It  is  deposited  in  the  chimneys  of  the  furnaces,  in  the  form 
of  incrustations,  moderately  hard  and  heavy,  and  studded  over  with  small  protuberances 
of  a  brownish  color  on  the  outside,  and  yellowish  within.  As  it  occurs  in  commerce, 
the  pieces  occasionally  present  a  bluish  cast,  from  the  presence  of  small  particles  of  me- 
tallic zinc.  Sometimes  a  spurious  substance  is  sold  for  tutty,  consisting  of  a  mixture  of 
blue  clay  and  copper  filings,  made  into  a  paste  with  water  and  dried  on  an  iron  rod.  It 
is  distinguished  from  the  genuine  tutty  by  its  diffusing  in  water  and  exhaling  an  earthy 
smell,  and  by  its  greater  friability.  Tutty  is  used  as  an  external  application  only,  being 
employed  as  a  desiccant  in  excoriations.  To  fit  it  for  medicinal  use  it  must  be  reduced 
to  tine  powder,  which  is  dusted  over  the  affected  part,  or  applied  in  the  form  of  ointment. 

ULTRAMARINE.  Outremer.  This  fine  blue  pigment  was  formerly  obtained  from 
lapis  lazuli,  or  lazutite,  a  mineral  of  Siberia.  It  is  now  prepared  artificially  on  a  very 
large  scale,  the  total  production  at  the  present  time  being  estimated  at  30  million  kihj- 
grammes  per  year  (  Waffner's  Technology,  lltb  ed.,  p.  412),  of  which  three-fourths  is  made 
in  Germany.  In  preparing  it,  amixtureof  softclay  with  Glauber  salt,  charcoal,  soda,  and 
sulphur  is  heated  in  crucibles.  In  this  way  a  colorless  compound  is  first  produced,  termed 
white  ultramarine.  This,  however,  soon  becomes  of  a  green  color.  The  green  ultramarine 
thus  obtained,  which  is  also  used  as  a  color,  is  then  mixed  with  sulphur  and  heated. 
The  sulphur  takes  fire  and  is  allowed  to  burn  in  the  air,  when  the  product  becomes 
of  a  fine  blue  color.  {Roscoe  and  Schorlemmer,  vol.  ii.  p.  4.59.)  It  is  thought  to  be  a  com- 
pound of  the  silicates  of  aluminium  and  sodium  with  polysulphide  cf  sodium,  although 
the  sulphur  present  is  contained  in  two  conditions,  part  being  deposited  when  ultrama- 
rine is  treated  with  acids  and  part  escaping  as  hydrogen  sulphide. 

UMBER.  Term  Umbria.  A  mineral  of  a  fine  compact  texture,  light,  dry  to  the 
touch,  shining  when  rubbed  by  the  nail,  and  of  a  fine  pale  brown  color,  which  changes 
to  a  i>eculiar  beautiful  deep  brown  by  heat.  According  to  Kiaproth,  it  contains  13 
parts  of  silica,  5  of  alumina,  48  of  oxide  of  iron,  20  of  manganese,  and  14  of  water  in 
100.  Burnt  umber,  as  well  as  the  mineral  in  its  unaltered  stale,  is  used  in  painting. 
The  umber  of  commerce  is  said  to  be  brought  chiefly  from  the  island  of  Cyprus. 

UPAS  ANTIAR  axd  UPAS  TIEUTE.  Under  these  names,  two  poisons  have 
long  been  used  by  the  natives  of  Java  and  other  East  India  islands  for  poisoning  their 
arrow-heads;  and  very  exaggerated  notions  have  prevailed  among  the  people  of  the 
"Western  AVorld  in  relation  to  the  tremendously  destructive  power  over  animal  life  of 
the  upas-tree  in  Java,  from  which  it  was  supposed  that  the  poison  was  derived.  The 
tale  was  told  that  birds  and  animals  perished  when  within  the  influence  of  its  exhala- 
tions, and  that  man  came  into  its  near  vicinity  at  the  peril  of  life.  All  such  accounts 
have  proved  to  be  fabulous  ;  but  there  is  no  doubt  as  to  the  exceedingly  poisonous  char- 
acter of  the  arrow-poison  to  which  reference  has  been  made.  It  seems  now  to  be  pretty 
"well  determined  that  the  active  ingredient  of  the  upas  antiar  is  a  gum-resinous  exuda- 
tion proceeding  from  incisions  in  the  trunk  of  the  Antiaris  toxiearia,  a  large  tree  be- 
longing to  the  Urticaceae,  growing  in  Java,  Celebes,  and  the  neighboring  islands,  and 
described  in  Lindlei/s  Flora  Medica  (p.  301).  Like  certain  species  of  Rhus,  this  plant 
exhales  an  aeriform  matter,  which  very  unpleasantly  affects  many  of  those  who  approach 
it,  causing  eruptions  upon  the  skin  and  exterior  swelling,  while  others  seem  altogether 
insensible  to  its  influence.  The  juice  is  mixed  with  various  substances  which  probably 
have  little  other  effect  than  to  give  a  due  consistence  to  the  poison.  This,  whether  taken 
internally  or  introduced  into  the  system  through  a  wound,  acts  with  extreme  violence, 
producing  vomiting,  with  great  prostration,  a  feeble  irregular  pulse,  involuntary  evac- 
uations, and  convulsive  movements,  which  are  soon  followed  by  death,  which  Brodie 
ascertained  to  be  due  to  cardiac  paralysis.  Prom  a  chemical  examination  by  Pelletier 
and  Caventou,  it  appears  that  the  antiar  owes  its  activity  to  a  peculiar  principle  antiarin, 
crystallizable,  soluble  in  water  and  alcohol,  but  scarcely  so  in  ether,  and  consisting  of 
carbon,  hydrogen,  and  oxygen,  Cj^Hj^Oj.  (See  A.  J.  P.,  1863,  p.  474.)     Antiarin  ap- 
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pears  to  act  directly  as  a  paralyzant  on  the  cardiac  muscle,  diminishes  the  irritability 
of  the  peripheral  vagus,  and  stimulates  the  vaso-motor  centres.   (iV.  R.,  1875,  p.  308.) 

The  upas  tieute  is  even  more  poisonous  than  the  antiar.  This  is  said  to  be  obtained 
from  a  climbing  woody  plant  growing  exclusively  in  Ja\tfi,  and  belonging  to  the  genus 
Strychnos,  specially  designated  by  Leschenault  as  Strychnos  Tieute.  It  is  from  the  bark 
of  the  root,  according  to  this  author,  that  the  poison  is  prepared.  A  decoction  of  the 
bark  is  concentrated  to  the  consistence  of  syrup,  then  mixed  with  onions,  garlic,  pepper, 
etc.,  and  allowed  to  stand  till  it  becomes  clear.  Leschenault,  having  dijiped  the  point 
of  an  arrow  in  the  poison  and  allowed  it  to  dry,  pricked  a  chicken  with  it,  which  died 
in  a  minute  or  two  in  violent  convulsions.  M5I.  Delille  and  Magendie  found  that  the 
poison  had  not  lost  its  strength  in  four  years.  (Hammond,  Am.  Journ.  of  Med.  Sci., 
1860,  p.  366.)  Three  grains  have  produced  in  man  very  violent  symptoms  resembling 
those  caused  by  strychnine,  which  alkaloid  has  indeed  been  found  in  the  poison.  [Chemist 
and  Druggist,  May  15,  1863  ) 

Dr.  \Vm.  A.  Hammond  made  some  experiments  with  a  poisonous  substance  brought 
by  Dr.  liuschenberger  from  Singapore,  which  proved  to  have  the  combined  effects  of 
the  two  poisons  above  mentioned,  both  diminishing  directly  the  power  of  the  heart,  and 
causing  tetanic  spasms  of  the  muscles ;  suggesting  the  idea  that  it  might  be  a  mixture 
of  the  antiar  and  tieute ;  but  Dr.  Hammond  seems,  from  other  considerations,  to  have 
been  led  to  the  opinion  that  it  had  a  different  origin  from  either.  [Am.  Journ.  of  Med. 
Sci.,  1860,  p.  371.) 

URATE  OF  AMMONIUM.  Ammonii  Uras.  (C5H3(NHJN^03.)  This  is  an  acid 
salt,  and  may  be  formed  by  digesting  uric  acid  in  solution  of  ammonia,  or  by  adding  sal 
ammoniac  to  the  solution  of  other  urates.  Uric  acid  is  generally  obtained  from  the  dried 
and  powdered  excrement  of  the  boa  serpent,  and  of  other  large  snakes,  by  dissolving 
it  in  a  weak  solution  of  potassa  with  the  aid  of  heat,  and  precipitating  the  uric  acid  from 
the  filtered  solution  by  hydrochloric  acid,  added  in  excess.  Urate  of  ammonium  is  a 
white,  amorphous,  very  sparingly  soluble  salt.  It  is  a  constituent  of  some  varieties  of 
guano;  and  the  medicinal  properties  of  that  substance  are  attributed  by  some  to  its 
presence.  This  salt  has  been  used  externally  with  asserted  good  effects  by  Dr.  Bauer, 
of  Germany,  in  the  form  of  ointment,  in  chronic  cutaneous  eruptions,  and  in  tuber- 
culous diseases  of  the  lungs.  The  ointment  is  made  with  a  scruple  of  the  salt  to  an 
ounce  of  lard,  and  is  applied  to  the  eruptions  night  and  morning,  and,  in  the  pectoral 
disease,  by  friction,  night  and  morning,  alternately  to  the  back  and  front  of  the  chest. 
[Medieo-Chirurg .  Review,  1852,  p.  207  ;  from  Buchner's  Repert.)  The  urates  should  be 
given  with  caution  internally,  for  fear  of  producing  oxalic  acid  in  the  urine.  When 
uric  acid  was  given  to  rabbits  in  the  dose  of  from  thirty  to  forty-five  grains  in  their 
daily  food.  Dr.  Neubauer  found  that  the  urea  in  the  urine  was  considerably  increased, 
showing  that  the  acid  was  transformed  into  urea  in  the  economy.  When,  however,  a 
largo  quantity  of  uric  acid  was  given,  the  urine,  in  addition  to  an  increased  amount  of 
urea,  contained  some  uric  acid,  and  traces  of  oxalic  acid.  [Ranking'' s  Abstract,  1857, 
p.  298.) 

UREA.  CO(NH2)2.  For  an  account  of  the  physical  and  chemical  properties  of  urea, 
the  reader  is  referred  to  treatises  upon  physiology. 

Urea  was  proposed  many  years  ago  by  the  French  physicians  as  a  diuretic,  and  its 
use  in  this  way  has  been  revived  by  Dr.  T.  H.  Tanner,  of  London.  In  the  few  cases 
in  which  Dr.  Tanner  tried  the  remed}',  it  act^  as  a  powerful  diuretic  without  giving 
rise  to  any  unplea.sant  symptom  whatever.  Prof.  Mauthner,  of  Vienna,  also  bears  tes- 
timony to  its  diuretic  properties,  having  found  it,  in  two  cases  occurring  in  children, 
promptly  to  remove  the  anasarca  following  scarlet  fever.  The  dose  for  an  adult  to 
begin  with  is  ten  grains  every  six  hours  dissolved  in  water,  flavored  with  syrup  ;  the 
action  of  the  medicine  being  aided  by  the  free  administration  of  diluents,  and  by  keep- 
ing the  skin  moderately  cool.     (See  Braithwaite' s  Retrospect,  xxv.  161.) 

URTICA  DIOICA.  Commonneitle.  Thecommonnettle  was  formerly  deemed  diuretic 
and  astringent,  and  was  employed  in  nephritic  complaints,  hemorrhages,  consumption, 
iuundice,  worms,  etc.  Dr.  Benavente  commends  in  uterine  hemorrhage  a  decoction 
made  with  thirty  parts  of  the  plant  to  five  hundred  parts  of  water  [^\  to  Oj)  given  in 
cupful  doses,  several  times  a  day.  [Anii.  de  Therap.,  1867,  p.  92)  ;  and  Dr.  Rome  gives 
half  drachm  doses  of  the  fluid  extract  in  dropsy.  [New  Prep.,  iii.  275.)  The  young 
shoots  are  boiled  and  eaten  by  the  common  people  as  a  remedy  in  scurvy  ;  and  the  fresh 
plant  is  sometimes  used  to  excite  external  irritation  in  cases  of  torpor  and  local  palsy, 
the  part  being  beaten  with  it  till  the  requisite  degree  of  action  is  produced.  The  irri- 
tant eft'ect  of  the  nettle  applied  to  the  skin  is  said  to  be  o\ving  to  the  presence  of  free 
formic  acid  in  the  sharp  hairs.  [A.  J.  P.,  xxii.  181.)  The  root  of  Urtica  dioica  was 
examined  by  Mr.  Benj.  Shoemaker,  with  the  view  of  discovering  the  principle  to  which 
it  owes  its  diuretic  properties.  This  he  thinks  he  has  found  in  a  volatile  oil.  [Ibid., 
1866,  p.  492.)  U.  urena,  or  dwarf  nettle,  which  is  an  annual  plant,  and  smaller  than  the 
former  species,  has  similar  properties,  and  is  used  for  the  same  purposes.  This  spe- 
cies also  grows  wild  both  in  America  and  Europe.     The  two  plants  were  formerly  dis- 
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tinguished  by  the  name  of  Urtiea  major  applied  to  U.  dioica,  and  of  Urtica  minor  to  U. 
urens.  Dr.  U.  B.  Johnson,  of  Marion,  Alabama,  has  found  U.  iirena  very  eflacacious  in 
uterine  hemorrhage.  (A'.  O.  Med.  and  Surg.  Journ.,  vi.  452  )  Urtica  gigas  of  Australia 
is  said  to  attain  a  height  of  30  feet,  and  to  produce  a  sting  whose  impression  lasts  fur 
months.     It  is  asserted  that  horses  are  not  rarely  killed  by  it.  {N.  R.,  1875,  p.  352.) 

YALEREN.  Amylen.  This  compound  was  alluded  to  under  amylic  alcohol.  It  is  a 
hydrocarbon  of  the  olefin  series,  having  the  formula  C^Hiq.  Amylen  was  discovered  by 
M.  Balard,  of  Paris,  in  1844.  It  is  prepared  by  distilling  amylic  alcohol  with  a  concen- 
trated solution  of  chloride  of  zinc,  which  acts  bv  dehydrating  and  withdraws  a  molecule 
of  water.  The  product  is  redistilled,  and  that  which  comes  over  first,  constituting  the 
more  volatile  part,  is  separately  collected,  and  agitated  with  concentrated  sulphuric  acid, 
when  the  amylen,  freed  from  water,  will  rise  to  the  surface.  Amylen  is  a  colorless, 
very  mobile  liquid,  having  the  density  0-65o  at  10°  C.  (50=F.).  Its  boiling  point  is  34°  C. 
(93'2°  F.).  Its  smell  is  peculiar  and  disagreeable.  It  is  soluble  in  alcohol  and  ether,  in 
all  proportions,  but  very  sparingly  so  in  water.  "When  pure  it  does  not  acton  potassium, 
and  is  not  colored  by  a  prolonged  contact  with  caustic  potassa. 

Amylen  was  proposed  as  a  new  anaestlietic  bj'  Dr.  Snow,  in  a  paper  read  before  the 
London  Medical  Society  on  the  10th  of  Jan.,  1857.  The  advantages  claimed  for  it,  com- 
pared with  other  ansesthetics,  were  that  its  vapor  is  less  pungent ;  that  it  abolishes  pain 
with  a  stupor  less  deep;  and  that  there  is  no  struggling  on  the  part  of  the  patient,  and 
no  sick  stomach  after  its  administration.  Its  bad  smell  was  admitted  as  an  objection. 
These  alleged  advantages  have  not  been  found  to  counterbalance  the  dangers  of  its 
use.  Dr.  Snow  admits  "  the  absolute  safety  which  seems  to  attend  sulphuric  ether 
under  all  circumstances;"  an  admission  which  makes  it  less  necessary  to  seek  for  a 
new  anaesthetic.  "Within  the  brief  period  during  which  it  was  tried,  two  deaths  oc- 
curred, although  the  amylen  was  administered  by  Dr.  Snow  himself.  The  French 
Academy  of  Medicine,  after  a  deliberate  examination  of  its  alleged  advantages,  have 
condemned  it  as  dangerous.  From  a  chemical  examination  of  various  specimens  of  com- 
mercial amylen,  as  well  as  of  the  purest  form  of  it  as  prepared  by  the  process  of  M.  Ba- 
lard, Dr.  Schauenstein  has  found  that  they  all  contain  chlorine ;  and  the  uncertainty 
thus  thrown  upon  the  nature  of  the  compound  adds  to  the  motives,  previously  existing, 
for  abandoning  its  use.  {"ieeB.and  F.  Med.-Chir.  Rev.,  Am.  ed.,  Jan.  1858,  p.  193.) 

Hydride  of  Amyl,  Pentane,  CjHjj,  is  another  new  anaesthetic,  proposed  by  Prof.  Simp- 
son, of  Edinburgh.  It  was  discovered  by  Dr.  E.  Frankland,  of  Manchester,  who  ob- 
tained it  by  a  complicated  process,  which  has  been  rendered  more  easy  of  execution  by 
Messrs.  T.  &  H.  Smith,  of  Edinburgh,  who  prepared  the  substance  at  the  request  of 
Prof.  Simpson.  (See  T.  &  H.  Smith's  paper,  in  the  P.  J.  Tr.,  June,  1857.)  It  is  a 
saturated  hydrocarbon,  and  has  been  proved  to  be  one  of  the  light  products  in  American 
petroleum,  being  the  portion  boiling  at  37°-39°C.  {98-6°-102°  F.)  (Schorlemmer).  Hydride 
of  amyl  is  a  colorless,  volatile,  mobile  liquid,  possessing  a  grateful  fruity  odor,  but  no 
taste.  It  is  one  of  the  lightest  liquids  known,  having  the  sp.  gr.  0-626  at  17°  C.  (62-6° 
F.)  It  boils  at  377  C.  (100°  F.),  and  the  sp.  gr.  of  its  vapor  is  25.  It  is  very  inflam- 
mable, and  burns  with  a  brilliant  white  flame.  It  is  readily  soluble  in  alcohol  and  ether, 
but  insoluble  in  water.  "  It  is  a  very  stable  compound,  resisting  the  action  of  fuming 
sulphuric  acid  and  the  most  powerful  oxidizing  agents.'' 

Besides  the  hydride  of  amyl,  other  compounds  have  been  examined  by  Dr.  B.  W.  Rich- 
ardson, of  London,  among  which  are  amylic  alcohol,  the  iodide,  the  ac'einte. 

In  relation  to  atnylen.  Dr.  Richardson  observed  that,  though  it  is  capable  of  producing 
insensibility,  this  is  attended  with  a  kind  of  consciousness,  leading  to  certain  actions,  of 
which  there  is  no  remembrance  after  awaking.  Amylic  alcohol,  when  inhaled  by  men 
or  the  lower  animals,  produces  a  state  of  muscular  paralysis  with  paroxsyms  of  convul- 
sive trembling,  which  are  excited  by  the  slightest  cause,'as  a  simple  touch,  or  breathing 
on  the  surface.  Iodide  of  amyl  acts  similarly  to  amylic  alcohol,  with  this  superadded 
symptom,  that  when  the  animal  begins  to  move,  whether  spontaneouslv  or  under  excita- 
tion, he  does  so  for  a  considerable  time  in  a  circle.  The  acetate  of  amyl  exerts  an  influ- 
ence similar  to  those  of  the  nitrite  and  iodide,  but  less  marked.  AH  of  these  compounds 
have  the  property  of  preventing  putrefaction  in  vegetable  substances.  None  of  them 
can  be  used  as  anaesthetic  agents  ;  as  they  do  not,  like  the  compounds  of  formyl  or  ethyl, 
produce  general  insensibility  to  pain.  [B.  and  F.  Med.-Chir.  Rev.,  Jan.  1867,  p.  245.) 
The  valerianate  of  amyl  is  said  by  Dr.  "W.  F.  Wade,  of  Birmingham,  to  act  similarly  to 
valerian,  and  to  afford  a  most  elegant  remedy.  He  dissolves  one  part  of  it  in  nineteen 
of  alcohol  and  two  per  cent,  of  a  spirit  of  acetate  of  amyl  (one  part  to  twenty).  The 
dose  of  this  mixture  is  from  six  to  eight  drops. 

VALERIANATE  OF  BISMUTH.  Bismuthi  Valerianas.  (Bi(CiH,0,)3.)  This  salt 
is  formed  by  double  decomposition  between  solutions  of  ternitrate  of  bismuth  and  va- 
lerianate of  sodium.  Valerianate  of  bismuth  precipitates  as  a  white  powder,  which  is 
washed  with  water,  and  dried  with  a  gentle  heat.  It  has  been  recommended  by  Righini 
in  neuralgia,  and  in  painful  affections  of  the  stomach.  The  dose  is  from  half  a  grain 
to  two  grains,  repeated  several  times  a  day,  and  given  in  the  form  of  pill. 
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VALERIANATE  OF  IRON".  Ferri  Valerianas.  Dub.  Ferric  Valerianate. 
{F<^2{CpUgOj)g.)  This  officinal  of  the  late  Dublin  Pharmacopoeia  has  not  been  retained  in 
the  British.  The  following  was  the  Dublin  process.  "  Take  of  Valerianate  of  Soda  Jive 
ounces  and  164  grains  [avoirdupois]  ;  Sulphate  of  Iron  four  onnees  [av.l  ;  Distilled 
Water  one  pint  [Imperial  measure].  Let  the  Sulphate  of  Iron  be  converted  into  a  per- 
sulphate, as  directed  in  the  formula  for  Fer?-i  Peroxydum  Hydratum,  and,  by  the  addi- 
tion of  distilled  water,  let  the  solution  of  the  persulphate  be  augmented  to  the  bulk 
of  eight  [fluid]ounces  [Imp.  meas.].  Dissolve  the  Valerianate  of  Soda  in  ten  [fluid] 
ounces  of  the  Water,  then  mix  the  two  solutions  cold,  and,  having  placed  the  pre- 
cipitate which  forms  upon  a  filter,  and  washed  it  with  the  remainder  of  the  Water, 
let  it  be  dried  by  placing  it  for  some  days  rolled  up  in  bibulous  paper  on  a  porous 
brick.  This  preparation  should  be  kept  in  a  well-stopped  bottle."  The  first  step  in 
this  process  is  to  convert  the  sulphate  of  iron  into  the  tersulphate.  Then  by  a  double 
decomposition  between  this  salt  and  valerianate  of  sodium,  sulphate  of  sodium  is 
formed  in  solution,  and  valerianate  of  iron  is  precipitated. 

Properties,  etc.  This  salt  is  in  the  form  of  a  dark  tile-red,  loose,  amorphous  powder, 
having  a  faint  odor  and  taste  of  valerianic  acid.  It  is  insoluble  in  cold  water,  and  de- 
composed by  boiling  water,  which  extracts  all  its  acid,  and  leaves  the  sesquioxide  of 
iron  behind.  It  is  soluble  in  alcohol.  Citrate  and  tartrate  of  iron,  impregnated  with 
oil  of  valerian,  have  been  fraudulently  sold  for  valerianate  of  iron.  The  genuine  salt 
may  be  distinguished  from  these  substitutions  by  being  insoluble  in  water  and  soluble 
in  alcohol,  and  by  the  action  of  a  little  dilute  hydrochloric  acid,  which  sets  free  the 
valerianic  acid,  readily  recognized  by  its  disagreeable  odor,  which  is  quite  distinct  from 
that  of  the  oil  of  valerian.  In  relation  to  the  modes  of  distinguishing  the  true  from 
the  spurious  valerianates,  see  P.  J.  Tr.,  viii.  677.  See  also,  on  "the  composition,  prop- 
erties, and  preparations  of  this  salt,  a  paper  by  Mr.  Francis  Sutton,  of  Norwich,  Eng- 
land, in  the  same  journal  (2d  .ser.,  viii.  131).  Valerianate  of  iron  has  been  given  in 
hysterical  aft'ections,  complicated  with  chlorosis.  The  dose  is  about  a  grain,  repeated 
several  times  a  day. 

VALERIANIC  ACID.  Acidum  Valerianicum.  (HCjHgOj.  Mol.  wt.  102.) 

(Acide  valerianigne,  Fr. ;  Valeriansdure,  Baldriansdure,  Or. ;  Acido  valerianico,  It., 
Sp. ;  Acidum  valericuni ;  Acide  valcrique.) 

In  the  18fiO  U.  S.  revision  this  acid  was  transferred  from  the  Preparations  to  the 
Materia  Mediea  list;  in  that  of  1880  it  was  dropped  entirely.  "Valerianic  Acid  is  a 
colorless  liquid,  of  an  oilv  consistence,  a  penetrating,  disagreeable  odor,  and  caustic 
taste  ;  and  of  the  sp.  gr.  0'935."    U.  S.  1870. 

"Take  of  Valerianate  of  Soda,  in  coarse  powder,  eight  troyounces ;  Sulphuric  Acid, 
Water,  each,  a  svificient  quantity.  To  the  Valerianate  of  Soda  add,  first,  three  fluid- 
ounces  of  Water,  and  then  three  troyounces  and  a  half  of  Sulphuric  Acid.  Mix  them 
thoroughly,  and  from  the  mixture,  after  standing,  separate  the  oily  acid  liquid  which 
rises  to  the  surface.  Agitate  this  repeatedly  with  small  portions  of  Sulphuric  Acid 
until  its  specific  gravity  is  reduced  below  0-950.  Then  introduce  it  into  a  retort,  and 
distil  nearly  to  dryness,  rejecting  the  distillate  so  long  as  it  has  a  specific  gravity  above 
0-940,  and  keeping  the  remainder  for  use.  The  rejected  portion  of  the  distillate,  after 
agitation  with  Sulphuric  Acid,  mav  be  returned  to  the  retort  during  the  progress  of  the 
distillation."   U.S.  1870. 

The  object  of  this  process  is  merely  to  procure  valerianic  acid  in  a  state  adapted  for 
the  preparation  of  valerianate  of  ammonium.  The  sulphuric  acid,  uniting  with  the  soda 
of  the  valerianate  of  sodium,  separates  the  valerianic  acid,  which  rises  to  the  surface 
with  the  appearance  of  an  oil.  In  this  state  it  is  still  mixed  with  water,  and,  as  the  pure 
acid  is  wanted,  the  direction  is  given  to  agitate  it  with  sulphuric  acid,  which  deprives 
it  of  the  excess  of  water.  It  is  now  distilled  in  order  to  separate  any  sulphuric  acid 
and  water  that  may  be  mixed  with  it.  The  process  is  that  of  Mr.  B.  J.  Crew,  pub- 
lished in  A.  J.  P.,  18G0,  p.  109.  Mr.  F.  C.  Musgiller,  of  Brooklyn,  N.Y.,  states  that 
the  acid  cannot  be  obtained  by  the  U.  S.  process  of  a  sp.gr.  so  low  as  0-933  with  ordi- 
nary sulphuric  acid,  and  suggests  that  0-935  be  adopted  as  the  officinal  standard;  as 
acid  of  this  strength  is  equally  well  adapted  for  the  preparation  of  the  valerianates,  for 
which  alone  it  is  used.  This  suggestion,  as  to  the  sp.  gr.,  was  adopted  at  the  revision  of 
the  U.  S.  Pharmacopceia  of  1870.  Mr.  Musgiller  proposes  some  modifications  of  the 
process  which  appear  to  be  judicious.  (See  A.  J.  P.,  18G9,  p.  83;  also  Proc.  A.  P.  A., 
1868.) 

For  modes  of  preparing  valerianic  acid  from  the  oil  and  roots  of  valerian,  the  reader 
is  referred  to  the  article  on  Valerian  in  this  work.  It  is  prepared  also  from  fusel  oil 
(amylic  alcohol)  by  reaction  with  a  mixtureof  bichromate  of  potassium  and  sulphuric  acid, 
as  the  first  step  in  the  preparation  of  valerianate  of  sodium.   (See  Sodce  Valerianas.) 

Valerianic  acid  received  its  name  from  having  been  found  in  the  oil  distilled  from 
the  root  of  Valeriana  officinalis.  It  is  sometimes  called  also  valeric  acid.  It  was  first  ob- 
tained in  1817  by  Chevreul  from  the  oil  of  the  dolphin,  and  received  the  name  of  delphinic 
acid,  which,  however,  upon  the  discovery  of  its  identity  with  the  acid  afterwards  obtained 
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tv  Pentz  from  valerian,  was  superseded  by  its  present  title.  It  has  been  obtained  also 
from  the  bark  and  fruit  of  Viburmun  opulua,  the  sap-wood  of  the  European  elder  (Sam- 
bncus  nigra),  the  root  of  Angelica  Archangelica,  and  from  various  organic  products 
whether  of  the  vegetnble  or  animal  kingdom. 

Properties.  Valerianic  acid  is  a  colorless  liquid,  of  an  oily  consistence,  a  repulsive 
odor,  recalling,  however,  that  of  valerian,  and  a  pungent,  sour,  acrid,  disagreeable  taste. 
Its  sp.  gr.  is  variously  given  from  0-930  at  55°  to  01M4  at  50°.  {Gmelin.)  As  stated  in 
the  U."S.  P.  1870,  it  is  0-93.5.  It  remains  liquid  at  8°  below  zero,  and  boils  at  132°  C. 
(270°  F.).  {Trommsdorff.)  It  is  soluble  in  30  parts  of  cold  water,  and  when  agitated 
with  water  lakes  up  about  20  per  cent.,  without  losing  its  oily  consistence,  and  rises  to 
the  surface  of  the  liquid.  Alcohol  and  ether  mix  with  it  in  all  proportions.  It  is  very 
soluble  in  strong  acetic  acid,  and  dissolves  camphor  and  some  resins.  [Trommsdorff.)  It 
forms  salts  with  the  alkalies,  and  reddens  litmus  paper  strongly,  but  the  blue  color  gradu- 
ally returns  in  a  warm  place.  Its  composition  is  represented  by  CjHjoOj,  and  it  bears 
to  fusel  oil  a  similar  relation  to  that  existing  between  acetic  acid  and  alcohol.  Thus 
amyl  alcohol,  or  fusel  oil,  contains  the  radical  amyl  (CjHji),  combined  with  hydroxyl 
(OH),  as  a  hydrate,  CjHjjjOH.  On  oxidation  this  radical,  CjHji,  is  changed  by  the  loss' 
of  two  atoms  of  h\-drogen  and  the  gain  of  one  atom  of  oxygen  into  CjHgO,  which  then 
exists  in  the  acid  hydrate,  CjHjOjOH.  The  strong  acid  readily  unites  with  a  molecule 
of  water  to  form  a  hydrated  acid,  C-^iqO^  -f  H,0.  This  compound,  formerly  known 
as  the  terhydrate,  has  "a  sp.  gr.  0945,  and  boils  at  a  lower  temperature  than  the  strong 
acid.  It  has  a  much  milder  taste  than  the  pure  acid,  and  at  the  same  time  somewhat 
saccharine.  The  U.  S.  P.  1870  gave  the  following  tests  of  the  officinal  acid.  "  A  solu- 
tion of  Valerianic  Acid,  in  50  parts  of  hot  water,  saturated  with  hjdrated  carbonate  of 
zinc,  yields  a  liquid,  which,  when  filtered  and  evaporated  to  10  parts  and  cooled,  affords 
white  pearly  crystals  of  valerianate  of  zinc.  The  mother-water,  drained  from  these  crys- 
tals, should  not  yield,  by  further  evaporation  and  cooling,  a  salt  crystallizing  in  six- 
sided  tables,  and  very  soluble  in  water.  When  the  Acid  is  added  to  a  concentrated 
solution  of  acetate  of  copper,  the  transparency  of  the  solution  is  not  disturbed."'  The 
former  of  the  last  two  tests  indicates  the  absence  of  acetic,  the  latter  of  butyric  acid. 

Medical  Properties  and  Uses.  In  the  state  in  which  it  is  obtained  by  this  process, 
valerianic  acid  has  not  been  used  as  a  medicine.  The  acid  distilled  from  the  oil  or  root 
of  valerian  has  been  employed  in  nervous  affections,  and  possesses  properties  similar  to 
those  of  valerian.  According  to  Landerer,  the  acid  artificially  produced  does  not  operate 
therapeutically  so  satisfactorily  as  the  native  product.  The  dose  would  probably  be  about 
the  same  as  that  of  the  oil  of  valerian.     It  may  be  given  in  sweetened  water. 

VALOXI  A.  This  is  the  great  cups  of  the  acorns  of  the  Quercus  (pgilops,  a  native  of 
Bosnia.  They  contain  a  very  large  percentage  of  tannin,  are  extensively  exported  for 
dyeing  and  tanning,  and  have  been  employed  as  an  astringent  in  diarrhoea. 

VAXDELLIA  DIFFUSA.  This  is  an  herb  of  Paraguay,  said  to  be  used  by  the 
natives  as  an  emetic.  {P.  J.  Tr.,  1872,  p.  849.) 

VENETIAN  RED.  Bolus  Veneta.  A  dull  red  ochrey  substance  used  in  painting. 

VEPwATRUM  ALBUM.  T.  S.  1870.  White  Hellebore.  (Ellebore  blanc,  Fr.  ;  WeLsse 
Niesswurzel,  G. ;  Elleboro  bianco.  It. ;  Veratro  bianco,  Sp.)  AVhite  hellebore  is  a  native 
of  the  mountainous  regions  of  continental  Europe,  and  abounds  in  the  Alps  and  Pyr- 
enees. It  so  closely  resembles  V.  viride  both  in  appearance  and  minute  characteristics 
that  the  specific  distinction  of  the  two  is  very  doubtful.  All  parts  of  the  plant  are  said 
to  be  acrid  and  poisonous,  and  the  rhizome  was  formerly  oflicirial.  (U.  S.)  This  is 
brought  from  Germany  in  the  dried  state,  in  pieces  from  one  to  three  inches  long  by 
an  inch  or  less  in  mean  diameter,  cylindrical  or  in  the  shape  of  a  truncated  cone,  inter- 
nally whitish,  externally  blackish,  wrinkled,  and  rough  with  the  remains  of  the  fibres 
which  have  been  cut  off  near  their  origin.  Sometimes  the  fibres  continue  attached  to 
the  root.  They  are  numerous,  yellowish,  and  of  the  size  of  a  crow's  quill.  White 
hellebore  deteriorates  by  keeping. 

The  fresh  root  has  a  disagreeable  odor,  which  is  lost  by  drying.  The  taste  is  at  first 
sweetish,  and  afterwards  bitterish,  acrid,  burning,  and  durable.  The  powdered  root  is 
grayish.  Analyzed  by  Pelletier  and  Caventou,  white  hellebore  was  found  to  contain 
an  oily  matter  consisting  of  olein,  stearin,  and  a  volatile  acid;  veratrine,  Cj^Hj-^NjOg, 
in  combination  with  gallic  acid;  a  yellow  coloring  matter;  starch,  gum,  and  lignin  ; 
silica,  and  various  salts  of  lime  and  potassa.  The  existence  of  gallic  acid  in  veratrum 
was,  however,  denied  by  Pfaff  and  by  Wietjand.  The  medicinal  properties  of  the  root 
were  believed  to  reside  in  the  veratrine,  which  was  first  discovered  in  the  seeds  of  Vera- 
trum Sabndilla.  Simon  found  jerriwe,  C3oH^N,0,.  in  white  hellebore.  {Pharm.  Ceritral- 
llatt,  1837,  p.  191.)  Chas,  Bullock,  Chas.  L.  ilitchell,  and  A.  Tobien  confirmed  the 
presence  o^  jervine,  the  formula  of  which,  however,  according  to  Tobien,  is  C^H^NjOg. 
Wright  and  Luff  [Journ.  Chem.  Soc,  xxxv.  405)  found  jervine,  rttbijertine,  and  pseudo- 
jerrine.  Chas.  L.  Mitchell  discovered  a  second  alkaloid,  veratralbia,  CjgH^NOj,  the 
presence  of  which  has  been  confirmed  by  Wright  and  Luff  and  other  investigators. 

Medical  Properties  and  Uses.     White  hellebore  is  a  violent   emetic  and  cathartic, 
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capable  of  producing  dangerous  and  fatal  effects  if  incautiously  administered.  For  a 
very  well  observed  case  of  poisoning,  recorded  by  Dr.  Peugnet,  see  N.  Ii.,  1872,  p.  174. 
Even  in  small  doses  it  has  occasioned  severe  vomiting,  hypercatharsis  with  bloody 
stools,  and  alarming  general  prostration.  Like  many  other  acrid  substances,  it  appears, 
in  small  doses,  to  be  a  general  stimulant  to  the  secretions.  Applied  externally  upon  a 
portion  of  the  surface  denuded  of  the  cuticle,  as  upon  ulcers,  for  example,  it  gives  rise 
to  griping  pain  in  the  bowels,  and  sometimes  violent  purging.  When  snuffed  up  the 
nostrils,  it  occasions  great  irritation  with  violent  sneezing,  and  its  use  in  this  way  is 
not  free  from  danger.  It  was  employed  by  the  ancients  in  dropsy,  mania,  epilepsy, 
leprosy,  elephantiasis,  and  other  obstinate  disorders,  not  without  occasional  advantage; 
but  the  severity  of  its  action  has  led  to  its  general  abandonment.  It  is  sometimes  used 
as  an  errhine,  diluted  with  some  mild  powder,  in  cases  of  gutta  serena  and  lethargic 
affections ;  and  the  decoction,  and  an  ointment  prepared  by  mixing  the  pulverized  root 
with  lard,  have  been  found  beneficial  as  external  applications  in  the  itch,  and  other 
cutaneous  eruptions.  From  the  resemblance  of  its  operation  to  that  of  the  eau  mcdicu 
nale  (VHusson,  so  celebrated  for  the  cure  of  gout,  it  was  at  one  time,  though  errone- 
ously, conjectured  to  be  the  chief  constituent  of  that  remedy.  A  mixture  of  the  wine  of 
white  hellebore  and  the  wine  of  opium,  in  the  proportion  of  three  parts  of  the  former 
to  one  of  the  latter,  was  introduced  into  use  by  Mr.  Moore,  of  London,  as  a  substitute 
for  the  eau  medichiale. 

In  whatever  way  white  hellebore  is  used,  it  requires  cautious  management.  It  has 
been  given  in  doses  varying  from  one  grain  to  a  scruple.  Not  more  than  two  grains 
should  be  administered  at  first.  "When  employed  as  an  errhine,  it  should  be  mixed  with 
five  or  six  parts  of  pulverized  liquorice  root,  or  other  inactive  powder.  Ten  or  twelve 
grains  of  the  mixture  may  be  snufl'ed  up  the  nostrils  at  one  time. 

YERB  ASCUM  THAPSUS.  Mullein.  The  ordinary  mullein  weed  is  too  well  known 
to  need  description.  As  remedial  agents,  both  leaves  and  flowers  have  been  employed. 
They  have  a  very  slight  odor,  and  a  mucilaginous,  herbaceous,  bitterish,  feeble  taste. 
Mullein  leaves  are  demulcent  and  emollient,  and  are  thought  to  possess  anodyne  prop- 
erties, which  render  them  useful  in  pectoral  complaints.  On  the  continent  of  Europe, 
an  infusion  of  the  flowers,  strained  in  order  to  separate  the  rough  hairs,  is  considerably 
used  in  mild  catarrhs.  Dr.  Holmes  found  a  decoction  of  the  leaves  useful  in  diarrhcea. 
The  infusion  or  decoction  may  be  prepared  in  the  proportion  of  an  ounce  of  the  leaves 
to  a  pint  of  water,  and  given  in  the  quantity  of  four  fluidounces.  Dr.  N.  R.  New- 
kirk,  of  Bridgeton,  N.  J.,  informed  the  author  that  he  had  found  the  smoking  of 
dried  mullein  leaves  useful  in  aphonia  from  irritation  of  the  larynx.  The  leaves  are 
also  employed  externally,  steeped  in  hot  water,  as  a  feebly  anodyne  emollient.  An 
ointnient  is  prepared  by  boiling  the  leaves  in  the  recent  state,  in  lard,  and  used  for  the 
same  purposes.  It  will  be  found  advantageous  to  moisten  the  leaves  with  water  pre- 
viously to  the  boiling. 

VERDITER.  Two  preparations  of  copper,  employed  as  pigments,  are  known  by 
this  name  in  commerce,  and  are  distinguished  by  the  epithets  of  blue  and  green.  Blue 
verditer  is  prepared  in  London  from  the  solution  of  nitrate  of  copper  obtained  in  pre- 
cipitating silver  by  copper.  According  to  Gray,  this  solution  is  poured  hot  upon 
whiting  (carbonate  of  calcium),  and  the  mixture  stirred  every  day  till  the  liquor  loses 
its  color,  when  it  is  decanted,  and  fresh  portions  added  till  the  proper  color  is  obtained. 
By  a  process  for  procuring  this  pigment,  invented  by  Pelletier,  the  solution  of  nitrate 
of  copper  is  decomposed  by  quicklime,  and  the  precipitate,  after  being  washed,  is  incor- 
porated intimately  with  another  portion  of  quicklime.  By  the  former  process,  a  car- 
bonate of  copper  is  obtained  ;  by  the  latter,  a  mixture  of  the  hydrated  oxide  of  copper 
and  hydrate  of  lime.  Green  verditer  is  prepared  by  precipitating  a  solution  of  nitrate 
of  copper  by  chalk  or  a  white  marl,  and  consists  of  carbonate  of  copper  mixed  with  an 
excess  of  the  calcareous  carbonate. 

VERONICA  OFFICINALIS.  Speedwell.  Several  species  of  Veronica,  comnion  to 
Europe  and  this  country,  have  been  medicinally  employed.  Of  these,  V.  officinalis  and 
V-  beccabunga,  or  brooklime,  are  thp  most  conspicuous.  V.  officinalis  has  a  bitterish, 
warm,  and  somewhat  astringent  taste.  Examined  by  Enz,  it  was  found  to  contain,  in 
the  fresh  juice  and  an  extract  from  the  herb,  a  bitter  principle  soluble  in  water  and 
alcohol,  but  scarcely  so  in  ether,  and  precipitated  by  the  salts  of  lead  but  not  by  tannic 
acid;  an  acrid  principle;  red  coloring  matter;  a  varietj'  of  tannic  acid  producing  a 
green  color  with  the  salts  of  iron  ;  a  crystallizable  fatty  acid,  with  malic,  tartaric,  citric, 
acetic,  and  lactic  acids  ;  mannite ;  a  soft,  dark  green  bitter  resin.  Prof.  Mayer,  of  New 
York,  in  an  examination  of  the  herb,  found  evidences  of  the  existence  of  an  alkaloid, 
and  a  small  quantity  of  a  saponaceous  principle.  {A.  J.  P  ,  1863,  p.  209.)  The  plant 
has  been  considered  diaphoretic,  diuretic,  expectorant,  tonic,  etc.  ;  and  was  formerly 
employed  in  pectoral  and  nephritic  complaints,  hemorrhages,  and  diseases  of  the  skin,  and 
in  the  treatment  of  wounds.  The  beccabunga,  which  is  very  succulent,  was  employed  in 
the  fresh  state  with  the  view  of  "purifying  the  blood,  and  as  a  remedy  in  scurvy.  Both 
plants,  however,  are  at  present  out  of  use. 
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VINCA  MAJOR.  Greater  Periunnkle.  VINCA  MINOR.  Lesser  Periwinkle. 
These  English  plants  are  said  to  be  verv  useful  in  arresting  menc.rrhagic  and  other 
hemorrhages.  {P.  J.  TV-.,  1871,  p.  961 ;  Ib'id.,  1873,  p.  963  ;  also  A.  J.  P.,  1872,  p.  209.) 

VIRGINIA  CREEPER.  Ampelopsis  Quinquefolia.  American  Ivy.  This  indigenous 
woody  creeper,  conspicuous  in  autumn  by  its  bright  crimson  leaves,  has  been  used  by 
the  eclectics  as  an  alterative,  tonic,  and  expectorant.  The  bark  and  twigs  are  the  parts 
used.  Dr.  McCall  employs  the  bark  collected  late  in  the  fall,  and  exhibited  it  in  the 
state  of  decoction  or  infusion,  in  dropsy,  with  asserted  very  good  results.  {Penins.  and 
Independ.  Med.  Jour.,  June,  1868,  p.  169.)  Two  cases  of  poisoning  by  the  leaves  have 
been  reported  bv  Mr.  Bernays  ;  the  symptoms  were  violent  vomiting  and  purging,  col- 
lapse, and  deep  sleep,  with  d'ilated  pupils.  (P.  J.  Tr.,  vii.  80.) 

VISCUM  ALBUM.  Mistletoe.  A  European  evergreen  parasitic  shrub,  growing  on 
various  trees,  particularly  the  apple  and  other  fruit  trees,  and  forming  a  pendent  bush 
from  two  to  five  feet  in  diameter.  The  plant  is  famous  in  the  history  of  druidical  super- 
stition. In  the  religious  rites  of  the  Druids,  the  mistletoe  of  the  oak  was  employed,  and 
hence  was  afterwards  preferred  when  the  plant  came  to  be  used  as  a  remedy  ;  but  it  is  in 
fact  identical  in  all  respects  with  those  which  grow  upon  other  trees.  The  fresh  bark 
and  leaves  have  a  peculiar  disagreeable  odor,  and  a  nauseous,  sweetish,  slightly  acrid  and 
bitterish  taste.  Viscin,  which  forms  the  glutinous  constituent  in  the  berries,  leaves,  and 
stalks  of  the  mistletoe,  is  the  principal  constituent  of  birdlime.  Crude  viscin  may  be 
obtained  by  kneading  the  finely-bruised  mistletoe  bark  with  water,  as  long  as  anything 
is  dissolved,  and  removing  the  ligneous  impurities  mechanically.  A  purer  product  may 
be  obtained  by  boiling  the  crude  product  in  strong  alcohol,  macerating  the  residue  with 
ether,  evaporating  the  ethereal  extracts,  purifying  these  extracts  by  kneading  first  with 
alcohol  and  then  with  water.  The  berries,  which  are  white,  and  about  the  size  of  a  pea, 
abound  in  the  peculiar  viscid  principle,  and  are  sometimes  used  in  the  preparation  of 
birdlime,  of  which  this  principle  is  the  basis.  Mistletoe  is  said  to  be  capable  of  vomit- 
ing and  purging  when  largely  taken.  A  case  has  been  recorded  by  M.  Gampert,  in 
France,  in  which  a  child  three  years  old  was  poisoned  by  eating  the  berries.  Vomiting 
and  prostration  were  produced,  and  on  the  arrival  of  the  phj'sician  the  patient  was  found 
insensible,  with  a  fixed  and  somewhat  contracted  pupil,  coldness  of  the  skin,  and  con- 
vulsive movements  of  the  extremities.  An  emetic  brought  away  a  considerable  quan- 
tity of  the  berries,  and  the  child  recovered.  [Ann.  de  Therap.,  1859,  p.  36.)  A  fatal  case 
is  recorded  in  the  Medical  Times  and  Gazette  (1867,  p.  26).  The  plant  was  formerly 
looked  upon  as  powerfully  antispasmodic,  and  highly  esteemed  in  epilepsy,  palsy,  and 
other  nervous  diseases  ;  but  it  is  now  out  of  use.  The  leaves  and  wood  were  given  in 
the  dose  of  a  drachm  in  substance,  and  of  an  ounce  in  decoction. 

The  American  mistletoe  is  the  Phoradendron  flavescens,  Nuttall  ( Viscutn  Jlavescens, 
Pursh).  It  is  probably  the  plant  reported  as  growing  upon  the  elm,  by  which  several 
children  were  poisoned.  (Dr.  Henry  Dye,  of  Texas,  Memphis  Med.  Recorder,  iv.  344.) 
The  prominent  symptoms  were  vomiting  and  great  thirst,  followed  by  frequent  dis- 
charges of  bloody  mucus  from  the  bowels,  with  tenesmus.  One  of  the  children  was 
found  in  a  collapsed  state,  in  which  death  took  place.  Dr.  Dye  states  also  that,  in 
other  instances,  as  he  had  been  informed,  children  had  eaten  the  berries  without  any  ill 
efi'ect.  Dr.  W.  H.  Long  asserts  (New  Prep.,  ii.  31)  that  the  American  mistletoe  is  a 
very  certain  oxytocic,  and  very  efficacious  in  arresting  post-partum  and  other  varieties 
of  uterine  hemorrhage.  He  gives  a  drachm  of  the  fluid  extract  every  twenty  minutes 
in  labor  until  the  eflfect  is  produced ;  every  four  to  six  hours  in  menorrhagia. 

VULCANITE.  For  cases  of  poisoning  by  artificial  gum,  made  of  vulcanite  colored 
with  vermilion,  see  Med.  Press  and  Circular,  Dec.  1874. 

"WARBURG'S  TINCTURE.  This  famous  remedy,  at  first  a  proprietary  medicine, 
afterwards  by  the  voluntary  act  of  its  inventor  had  its  formula  revealed.  There  is  so 
much  testimony  as  to  its  extraordinary  virtues  in  the  severe  remittent  and  pernicious 
malarial  fevers  of  India  that  its  powers  can  scarcely  be  questioned.  After  the  bowels 
of  the  patient  in  the  acutest  stage  of  the  disorder  have  been  freely  opened,  a  half  ounce 
of  the  tincture  is  given  undiluted,  all  drink  being  withheld,  and  at  the  end  of  three 
hours  a  second  half  ounce  is  given  in  a  similar  manner.  Soon  after  the  second  dose 
a  violent,  aromatic  perspiration  comes  on,  and  the  fever  is  usually  broken.  The  remedy 
is  also  commended  in  collapse  without  organic  disease.  The  formula  given  by  Dr.AVar- 
burg  is  as  follows.  Socotrine  aloes  1  lb. ;  rhubarb,  angelica  fruit,  confection  of  Damo- 
cratis,  each,  ?iv;  elecampane,  saffron,  fennel,  prepared  chalk,  each,  gij  ;  gentian, 
zedoary,  cubebs,  myrrh,  camphor,  agaric,  each,  ^i.  Digest  the  whole  withSOO  oz. 
proof  spirit  in  a  water- bath  for  12  hours,  express,  add  10  oz.  sulphate  of  quinia,  dissolve 
bv  the  aid  of  a  water-bath,  cool  and  filter.  Hager  has  simplified  this  preparation,  and 
eliminated  the"  farrago  of  inert  substances."  His  formula  is  sulphate  of  quinia  1  part; 
spirit  of  camphor  2  parts ;  elixir  proprietatis  (P.  G.)  22  parts  ;  alcohol  16  parts.  The 
value  of  the  original  formula  is  established  :  whether  the  remedy  made  after  the  method 
of  Hager  would  act  as  well  is  unknown. 
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WHITE  CEDAK,  OIL  OP.  Dr.  F.  K.  Bailey  reports  the  case  of  a  g^rl,  aged  fifteen, 
who  took  16  drops  of  the  oil  of  white  cedar,  and  directly  afterwards  feil  unconscious. 
He  found  her  in  clonic  spasms,  and,  forcing  open  her  jaws,  poured  in  some  castor  oil, 
which  vomited  her.  The  clonic  spasms  then  yielded  to  epileptiform  convulsions  lasting 
at  intervals  for  several  hours.  Long-continued  irritation  of  the  stomach  resulted,  and 
it  was  a  year  before  health  was  fully  recovered.   (N.  R.,  1872.) 

WHITING,  This  is  essentially  the  same  as  prepared  chalk,  being  made  by  the  pul- 
verization and  elutriation  of  crude  chalk.  It  is  used  as  a  coarse  paint,  and  for  various 
purposes  in  the  arts,  for  which  carbonate  of  calcium  is  requisite.  Paris  white  is  a 
variety  of  the  same  material. 

WINTER'S  BARK.  Wintera.  U.  S.  1850.  The  Bark  of  Drimys  Winteri.  Natu- 
ral  order  Magnoliacete  (Juss.),  Winteraceae  {Lindley).  The  following  is  the  generic 
character.  "  Calyx  with  two  or  three  deep  divisions.  Corolla  with  two  or  three  petals, 
sometimes  more  numerous.  Stamens  with  the  filaments  thickened  at  the  summit,  and 
anthers  having  two  separate  cells.  Ovaries  from  four  to  eight,  changing  into  the  same 
number  of  small,  many-seeded  berries."  [A.  Richard.)  This  plant,  which  is  figured  in 
Carson's  Illustrations  of  Medical  Botany  (i.  11,  pi.  5),  is  an  evergreen  tree,  varying  very 
much  in  size,  sometimes  rising  forty  or  fifty  feet  in  height,  .sometimes  not  more  than  six 
or  eight  feet.  The  bark  of  the  trunk  is  gray,  that  of  the  branches  green  and  smooth. 
Its  leaves  are  alternate,  petiolate,  oblong,  obtuse,  somewhat  coriaceous,  entirely  smooth, 
green  on  their  upper  surface,  of  a  pale  bluish  color  beneath,  with  two  caducous  stipules 
at  their  base.  The  flowers  are  small,  sometimes  solitary,  but  more  frequently  in  clusters 
of  three  or  four,  upon  the  summit  of  a  common  peduncle  about  an  inch  in  length, 
simple,  or  divided  into  as  many  pedicels  as  there  are  flowers.  The  tree  is  a  native  of  the 
southern  parts  of  South  America,  growing  along  the  Straits  of  Magellan,  and  extending 
as  far  north  as  Chili.  According  to  Martius,  it  is  found  also  in  Brazil.  The  bark  of 
the  tree  was  brought  to  England,  in  the  latter  part  of  the  sixteenth  century,  by  Captain 
Winter,  who  attended  Drake  in  his  voyage  round  the  world,  and  while  in  the  Straits 
had  learned  its  aromatic  and  medicinal  properties.  Since  that  period  a  bark  has  been 
occasionally  employed  in  medicine  under  the  name  of  Winter's  bark ;  but  it  is  now 
believed  not  to  have  been  derived  from  Drimys  Winteri;  as  it  does  not  correspond 
with  the  specimens  of  the  bark  obtained  from  that  tree,  still  preserved  in  the  cabinets 
of  Europe.  The  origin  of  the  commercial  Winter's  bark  is  unknown.  The  following  is 
the  description  of  a  specimen  which  came  into  the  possession  of  Dr.  George  B.  Wood 
many  years  since.  It  corresponds  closely  with  Guibourt's  description  of  commercial  Win- 
ter's bark.  It  is  in  quilled  pieces,  usually  a  foot  in  length  and  an  inch  or  more  in  diam- 
eter, appearing  as  if  scraped  or  rubbed  on  the  outside,  where  the  color  is  pale  yellowish 
or  reddish  gray,  with  red  elliptical  spots.  On  the  inside  the  color  is  that  of  cinnamon, 
though  sometimes  blackish.  The  pieces  are  sometimes  flat  and  very  large.  The  bark  is 
two  or  three  lines  in  thickness,  hard  and  compact,  and  when  broken  exhibits  on  the  ex- 
terior part  of  the  fracture  a  grayish  color,  which  insensibly  passes  into  reddish  or  yellow- 
ish towards  the  interior.  The  powder  resembles  in  color  that  of  Peruvian  bark.  The 
odor  is  aromatic,  the  taste  spicy,  pungent,  and  even  burning.  Winter's  bark  was  found 
by  M.  Henry  to  contain  resin,  volatile  oil,  coloring  matter,  tannic  acid,  several  salts  of 
potassa,  malate  of  calcium,  and  oxidized  iron.  The  presence  of  tannic  acid  and  oxide  of 
iron  serves  to  distinguish  it  from  canella  alba,  with  wliich  it  has  often  been  confounded. 
The  bark  above  described  as  commercial  Winter's  bark  is  destitute  both  of  tannic  acid 
and  oxide  of  iron,  and  cannot,  therefore,  be  the  bark  examined  by  M.  Henry.* 

Medical  Properties  and  Uses.  Winter's  bark  is  a  stimulant  aromatic  tonic,  and  was 
employed  by  Winter  as  a  remedy  for  scurv^'.  It  may  be  used  in  half  drachm  doses  for 
similar  purposes  with  cinnamon  or  canella  alba,  but  is  scarcely  known  in  the  medical 
practice  of  this  country.  The  Drimys  Chilensis  of  De  Candolle,  growing  in  Chili, 
yields  a  bark  having  similar  properties.   (Carson,  A.  J.  P.,  xix.  81.) 

WOOD  OIL.  Gurjun  Balsam.  Balsamum  Dipterocarpi.  In  the  P.  J.  T/-.  for  August, 
1854  (p.  65),  appeared  an  account  by  Mr.  Charles  Lowe,  of  Manchester,  of  a  ''-new  va- 
riety of  balsam  of  copaiba,'^  derived  from  the  East  Indies.  In  a  subsequent  communi- 
cation'to  the  same  journal  (1856,  p.  321)  from  Mr.  Daniel  Hanbury,  it  appears  that  this 
product,  though  offered  for  sale  in  the  London  market  as  balsam  of  copaiba,  is  known 

*  M.  Guilxmit,  in  tlie  tliird  edition  of  liis  "Drogues  Simples,"  published  in  1850,  gives  the  following  dfsciip. 
tion  of  a  S|iecimen  of  the  true  Winter's  bark,  presented  to  him  hy  Robert  Brown,  and  lalielleil  "  I'url  Famine, 
Captain  P.  King,  Drimys  Wiuleriy  The  bark  is  3  millinieties  (IMS  of  an  inch)  thick,  and  covereil  with  a  Kia.yi.sh 
white,  very  thin,  and  rather  smooth  epidermis.  It  is  of  a  deep  reddish  brown  color  internally,  and  has  a  siuni^iy 
appearance,  especially  in  the  part  in  contact  with  the  wood,  where  it  appears  to  be  Ibrmed  of  longitudinal,  radi- 
ating ligneous  laj-ers,  isolated  one  from  the  other.  It  has  a  strong  odor,  somewhat  analogous  to  that  of  canell.i 
and  slightly  camphorous,  and  a  tiiste  in  like  manner  very  aromatic,  with  consideialde  acrimony.  Anotiier 
specimen  brought  from  the  Straits  of  Magellan,  in  1840,  bears  a  close  resemblance  to  the  above,  deing  in  quills 
as  large  as  the  little  finger,  with  a  thickness  of  2  millimetres,  and  an  epidermis  thin,  smooth,  and  of  a  whiteness 
strongly  contrasting  with  the  reddish  brown  color  of  the  interior.  IJeneath  the  epidermis  there  i-<  a  certain 
number  of  very  compact  concentric  layers;  but  most  of  the  thickness  of  the  bark  is  foimed  of  radiating  and 
distinct  ligneous  layers,  altogether  like  those  of  the  preceding  specimen.  Guibourt  also  desci  ibes  the  bai  ks  of 
two  other  species  of  Drimys,  those  of  D.  Mexicana  and  D.  Gnmalemii',  growing  respectively  in  Mexico  aud  New 
Granada,  both  of  which  have  considerable  resemblance  to  the  preceding. — (Tom.  iii.  pp.  tJ81,  GS2.) 
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in  India  under  the  names  oi  wood  oil  and  Ourjun  balsam.  Considerable  quantities  had 
been  imported  from  Maulmein,  in  Burmah  ;  and  specimens  of  a  similar  drug  had  been 
received  from  Canara  and  Tenasserim  ;  and  it  appears  to  be  widely  diffused  in  the  Indian 
markets. 

According  to  Hanbury,  this  liquid  is  obtained  from  Dipterocarpus  Icevis,  a  very  large 
tree,  growing  in  Pegu  and  other  parts  of  Farther  India.  A  large  notch  is  cut  in  the 
trunk  of  the  tree,  between  two  and  three  feet  from  the  ground,  and  a  lire  made  so  as  to 
char  the  wound.  The  juice  then  begins  to  flow,  and  is  received  in  suitable  vessels.  Every 
three  or  four  weeks,  the  charred  surface  is  cut  off  and  burned  anew.  A  single  tree  some- 
times yields  40  gallons  during  the  season.  Other  species  of  Dipterocarpus  afford  a 
similar  product ;  and  hence  probably  the  difference  which  has  been  observed  in  the  speci- 
mens examined.  It  is  at  first  turbid,  but  may  be  clarified  either  by  filtration  or  deposi- 
tion. After  filtration,  wood  oil  is  a  clear,  dark  brown  liquid,  of  the  sp.  gr.  0  %4  (Han- 
bury), and,  in  consistence,  smell,  and  taste,  bears  a  close  resemblance  to  copaiba.  It  is 
soluble  in  two  parts  of  alcohol  of  the  sp.  gr.  0-796,  with  the  exception  of  a  very  small 
proportion  of  darkish  flocculent  matter,  which  subsides  on  standing.  According  to 
Lowe,  it  contains  65  per  cent,  of  volatile  oil,  34  of  resin,  and  1  of  acetic  acid  and  water. 
A  characteristic  property  noticed  first  by  Mr.  Lowe,  by  which  it  may  be  distinguished 
from  copaiba,  is  that,  when  heated  in  a  closed  vial  to  266''  (230°,  Lowe),  it  becomes 
slightly  turbid  and  coagulates,  so  that  the  vial  may  be  inverted  without  changing  the 
position  of  its  contents  ;  and  this  consistence  is  retained  when  the  liquid  cools,  liy  a 
gentle  heat  with  agitation  the  fluidity  returns ;  but  the  liquid  again  coagulates  if  heated 
to  266°.  Guibourt  states  that  it  does  not  solidify  like  copaiba,  with  one-sixteentb  of 
magnesia;  and  the  two  separate  on  standing.  {Journ.  de  Fharm.,  xxx.  192.)  De  Vrij, 
of  Kotterdam,  proposes  the  reaction  of  benzol  with  wood  oil  and  copaiba  respectively 
as  a  test  to  distinguish  them.  "With  an  equal  volume  of  the  wood  oil,  benzol  forms  a 
turbid  mixture,  from  which,  after  a  long  time,  a  resinous  matter  is  deposited  in  flocculi ; 
with  copaiba  it  forms  a  transparent  solution.  (P.  J.  Tr.,  1857,  p.  374.)  According  to 
De  Vrij,  the  volatile  oil  obtained  by  distillation  has  the  sp.  gr.  0-928,  and  boils  at  255°. 
Fliickiger  (Archiv  d.  Pharm.,  1876,  p.  420)  noticed  that  wood  oil  may  be  recognized 
by  the  violet  color  it  assumes,  if  dissolved  in  20  parts  of  carbon  bisulphide  and  mixed 
with  a  drop  of  a  cold  mixture  of  equal  parts  of  concentrated  sulphuric  and  nitric  acids. 
A  liquid  is  much  employed  in  India  for  painting  ships,  houses,  etc.,  which  is  also  called 
wood  oil ;  this  is  obtained  from  a  diflerent  source,  Aleurites  cordata  { Miiller.).  Accord- 
ing to  Dr.  O'Shaughnessy,  the  oil  of  dipterocarpus  is  little  inferior  to  copaiba  in  the 
diseases  for  which  that  medicine  is  employed.  Dr.  T.  B.  Henderson  has  found  it  very 
successful  in  gonorrhoea,  given  in  the  dose  of  a  teaspoonful  two  or  three  times  a  day, 
uncombined.  He  has  used  it  only  in  cases  where  copaiba  had  failed  ;  and  in  every  case 
it  was  successful  within  a  week,  and  no  inconvenience  occurred  in  any  instance.  (Med. 
T.  and  Gaz.,  1865,  p.  571.)  It  probably  has  a  similar  remedial  influence  on  diseased 
mucous  membranes  with  the  diflerent  turpentines,  which  it  appears  to  resemble  in  com- 
position. The  juice  may  be  given  in  emulsion,  in  doses  of  from  fifteen  to  forty  drops 
(G-9-2-5  C.c.) ;  the  volatfle  oil  from  ten  to  thirty  drops  {0-6-1-9  C.c). 

WOOKARI.  Woorara.  Woorali.  Urari.  Curare.  This  powerful  South  American 
arrow-poison  was  first  brought  to  Europe  by  the  celebrated  traveller  Waterton  ;  it  was 
in  the  form  of  a  thick  syrup,  but  as  it  now  occurs  in  commerce  it  is  a  blackish  extract, 
brittle,  somewhat  resinoid  in  appearance,  encrusting  the  sides  of  gourds  or  little  rude 
earthenware  jars,  into  which  it  has  almost  certainly  been  poured  in  a  liquid  state.  The 
drug  varies  much  in  strength.  It  has  been  variously  described.  According  to  the  re- 
searches of  Prof.  Planchon  (P.  J.  Tr.,  xi.  491),  there  are  really  four  distinct  varieties 
of  curare.  1.  That  from  the  Upper  Amazon,  obtained  from  the  Sir ychnon  Cn.'iteincenna, 
Wedl,  and  possibly  from  an  undescribed  Strychnos,  S.  yapurensis.  2.  That  from  the 
Upper  Orinoco,  extending  towards  the  Rio  Negro,  yielded  by  S.  Gnblen;  this  is  the 
variety  spoken  of  by  Humboldt.  3.  That  of  British  Guiana,  obtained  from  S.  toxifera, 
Schomb.,  associated  with  S.  Schomburgkii,  Kl.,  and  S.  cogens,  Benth.  4.  That  of  French 
Guiana,  made  out  oi  S.  Crevauxii.  If  this  classification  be  correct,  it  is  very  important 
to  distinguish  the  varieties  of  the  woorari  ;  this  at  present  cannot  be  done.  Dr.  H.  C. 
Wood  has  received,  however,  two  distinct  wooraris,  one  said  to  come  from  the  Upper 
Amazon,  therefore  No.  1  of  Planchon,  and  the  other  believed  to  come  from  the  Orinoco. 
They  are  distinguished  by  the  former  being  free  from  and  the  latter  full  of  ants,  evi- 
dently put  in  whilst  the  poison  was  liquid.  The  preparation  of  woorari  has  been 
witnessed  by  various  travellers  and  variously  described.  (See  P.  J.  Tr.,  xvi.  502;  B. 
and  F.  Med.-Chir.  Rev.,  Oct.  1865 ;  P.  J.  Tr.,  x.,  1881.)  It  usually  consists  in  making  a 
decoction  and  finally  extract  of  various  plants,  including  the  active  Strychnos.  Dr.  jo- 
bert  asserts  that  the  Tecuma  Indians  use,  besides  -S'.  Castelnaeana,  Coccidus  toxiferus 
and  an  arum  (|'  Taya"),  which  he  found  to  be  very  poisonous.  It  is  entirely  possible 
that  the  varieties  of  woorari  vary  in  their  alkaloid  and  their  physiological  properties. 
Allied,  it  may  be,  to  the  third  variety  of  woorari  are  the  arrow-poisons  brought  bv  Dr. 
W.  S.  W.  Ruschenberger  from  New  Granada,  and  studied  by  Drs.  W.  A.  Hammond 
and  S.  Weir  Mitchell.  (Am.  Journ.  Med.  Sci.,  July,  1859.)    Corroval  was  in  dark  brown 
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lumps,  having  the  appearance  of  a  vegetable  extract,  and  of  an  intensely  bitter  and 
persistent  taste.  Under  the  microscope  it  presented  the  appearance  of  vegetable  re- 
mains, but  nothing  animal.  It  yielded  its  active  properties  to  water  and  alcohol,  and  was 
found  to  depend  for  its  activity  upon  a  peculiar  alkaloid,  corrovaline.  In  a  few  minutes 
after  the  introduction  of  the  poison  through  a  wound,  paralytic  phenomena  became 
obvious,  and  the  animal  soon  died,  without  preliminary  spasm  or  convulsions.  But  the 
heart,  instead  of  continuing  to  act  after  apparent  death,  had  entirely  ceased  to  beat,  and 
had  quite  lost  its  irritability,  so  that  it  could  not  be  excited  by  galvanism.  They  in- 
ferred that  the  action  of  the  poison  is  directly  and  primarily  on  the  heart,  possibly  through 
the  ganglia  contained  in  its  tissue.  There  was  no  evidence  whatever,  whether  chemical 
or  physiological,  of  the  presence  of  strychnia  in  the  poison.  Vao  or  bao  was  a  vegetable 
extract  containing  corrovaline,  and  apparently  only  a  diluted  or  adulterated  corroval. 

The  attempts  JBrst  made  to  isolate  the  poisonous  principle  of  woorari  were  without  sat- 
isfactory results.  Dr.  Heintz  succeeded  in  obtaining  the  poison  in  an  exceedingly  con- 
centrated form,  but  not  entirely  separated  from  other  principles.  {Am.  Med.  Oaz.,  vii.  6.) 
In  1828,  MM.  Boussingault  and  Koulin  separated  a  substance  which  they  regarded  as  an 
alkaloid,  but  which  neither  they  nor  other  chemists  obtained  in  a  crystalline  state.  At 
length,  however,  M.  W.  Preyer,  at  the  urgent  request  of  M.  Bernard,  who  desired  to  find 
some  physical  test  of  the  identity  of  the  different  substances  which  bore  the  common 
name  of  curare,  undertook  a  laborious  investigation  into  the  subject,  and  succeeded  in 
isolating  a  crystallizable  alkaloid,  which  is  undoubtedly  the  active  principle  of  woorari, 
and  which  has  received  the  appropriate  name  of  curarine  (curaria).  From  the  dif- 
ferent specimens  examined  by  him  he  extracted  the  same  alkaloid  ;  and  it  is  no  doubt 
common  to  all  the  varieties  of  this  poison  which  produce  its  characteristic  effects  on  the 
system.  The  following  is  the  process  employed  by  him.  It  was  first  necessary  to  sepa- 
rate substances  added  by  the  Indians  to  give  consistence  to  the  poison  and  aid  in  its 
preservation.  Such  are  the  resin,  gum,  and  perhaps  the  lime  of  the  woorari.  For  this 
purpose  he  treats  the  poison  successively  with  alcohol  and  water,  both  of  which  dissolve 
the  alkaloid,  though  the  former  less  than  the  latter.  Having  added  a  few  drops  of  a 
saturated  solution  of  carbonate  of  sodium  to  the  powdered  woorari,  he  treats  this  with 
absolute  alcohol  boiling  hot,  then  distils  off  the  alcohol,  and  adds  distilled  water  to  the 
residue  in  the  retort.  Having  filtered  the  watery  solution,  he  adds  solution  of  mercuric 
chloride  in  excess,  which  precipitates  the  whole  of  the  curarine.  The  precipitate  is  sus- 
pended in  water,  and  treated  with  a  current  of  sulphuretted  hydrogen,  which  throws 
down  sulphide  of  mercury,  leaving  curarine  hydrochlorate  in  solution.  To  obtain  this 
pure,  however,  it  is  necessary  to  repeat  the  treatment  with  the  bichloride  several  times. 
A  colorless,  or  nearly  colorless,  solution  is  thus  obtained,  from  which  the  hydrochlorate 
of  curarine  crystallizes  under  the  receiver  of  an  air-pump.  Another  proceeding  is  given 
by  M.  Preyer,  in  which  phosphomolybdic  acid  is  employed  as  the  precipitant.  The 
alkaloid  may  be  obtained  from  the  hydrochlorate  in  the  ordinary  mode.  Besides  the 
hydrochlorate,  he  has  obtained  the  nitrate,  sulphate,  and  acetate,  all  soluble  and  crys- 
tallizable. Curarine  differs  from  all  the  other  crystallizable  alkaloids,  with  one  excep- 
tion, in  containing  no  oxygen.  It  consists  of  carbon,  hydrogen,  and  nitrogen,  and  M. 
Preyer  presents  as  a  provisional  formula  CjqHjjN.  Curarine  is  extremely  deliquescent, 
of  an  extreme  and  persistent  bitterness,  crystallizing  in  quadrilateral  prisms,  which  are 
colorless,  soluble  in  water,  caustic  alkalies,  and  alcohol  in  all  proportions,  little  solu- 
ble in  chloroform  or  amylic  alcohol,  insoluble  in  anhj'drous  ether,  benzol,  oil  of 
turpentine,  or  carbon  disulphide.  It  very  feebly  changes  litmus  blue,  and  its  soluble 
salts  do  not  redden  it.  Pure  concentrated  sulphuric  acid  gives  it  a  very  durable  mag- 
nificent blue  color,  which  is  not  the  case  with  strychnia.  "With  bichromate  of  potassium 
the  same  acid  develops  the  same  violet  color  as  with  strychnia,  but  much  more  persistent. 
Concentrated  nitric  acid  renders  it  purple.  By  these  tests  curare  may  be  readily  de- 
tected in  the  fluids  of  animals  poisoned  with  it.    [Journ.  de  Pharm.,  4e  ser.,  ii.  296.) 

Woorari  is  one  of  those  poisons  whose  active  principle  passes  through  animal  mem- 
branes with  difficulty,  and  hence  when  given  by  the  stomach  or  rectum  it  acts  very 
slowly,  and  in  some  cases  elimination  may  proceed  so  rapidly  that  no  marked  influence 
is  exerted,  because  not  enough  of  the  alkaloid  is  in  the  blood  at  any  one  time.  There  is 
also  some  reason  for  believing  that  the  alkaloid  is  destroyed  in  the  liver.  "When  injected 
into  a  vein,  or  introduced  by  the  hypodermic  needle  or  the  poisoned  arrow  into  the 
cellular  tissue,  it  acts  with  great  promptness.  The  symptoms  caused  are  progressive 
loss  of  muscular  power,  the  animal  growing  weaker  and  weaker,  the  respirations  be- 
coming more  and  more  feeble,  until  death  bj'  asphyxia  results.  Not  rarely  there  are 
marked  muscular  twitchings,  or  even  convulsive  movements,  which  Vulpian  asserts 
(Lemons  Subs.  Toxiq.,  1881,  p.  202)  are  not  due  to  the  asphyxia,  because  they  are  not 
prevented  by  artificial  respiration.  The  heart  usually  continues  beating  after  cessa- 
tion of  breathing,  and  only  very  large  doses  of  the  poison  affect  early  the  arterial 
pressure.  It  has  indeed  very  little  action  upon  the  cardiac  or  vaso-motor  apparatus. 
The  failure  of  muscular  power 'and  loss  of  reflex  activity  are  not  due  to  any  influence 
upon  the  nerve  centres  or  the  muscles.  It  is  abundantly  proved  that  it  is  the  motor 
nerves  which  are  paralyzed,  and  it  is  probable,  as  "Vulpian  believes*,  that  it  is  the  ex- 
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treme  peripheral  endings  of  these  which  first  suffer.  At  a  certain  stage  of  the  poisoning 
response  occurs  in  the  tributary  muscle  when  a  nerve  is  galvanized,  although  reflex  and 
voluntary  impulses  are  unable  to  force  a  passage  to  the  muscles.  The  sensory,  vaso- 
motor, and  inhibitory  nerves  are  not  affected  unless  by  enormous  doses.  Couty  and  De 
Lacuda  have  recently  brought  forward  some  evidence  to  show  that  the  muscles  do  not 
escape  as  absolutely  as  has  been  believed.  {Schwalbe's  Jahresb.,  1881,  p.  203.) 

Glycosuria  has  very  often  been  noticed,  and  the  curarine  has  frequently  been  de- 
tected in  the  urine,  which  also  usually  contains  an  abundance  of  crystals  of  oxalate 
of  lime.  In  regard  to  action  upon  the  bodily  temperature  the  evidence  is  somewhat 
contradictory.  Bernard  noticed  an  extraordinary  rise,  but,  according  to  more  recent 
observations,  the  temperature  of  the  central  portions  of  the  body  falls,  whilst  that  of 
the  extremities,  and  sometimes  even  of  the  lower  rectum,  rises.  MM.  Voisin  and 
Liouville  divide  the  effects  on  the  human  subject  into  two  classes,  according  to  their 
severity.  The  milder  symptoms  are  chiefly  exhibited  in  the  circulatory  system.  The 
pulse  is  increased  in  force  and  frequency,  the  respiration  is  rendered  somewhat  more 
frequent,  the  temperature  is  slightly  elevated,  perspirations  sometimes  occur,  and  the 
urine  is  augmented  in  quantity,  is  remarkably  light-colored,  and  contains  glucose. 
From  larger  quantities  of  the  poison  violent  febrile  phenomena  occur,  commencing 
with  the  characteristic  symptoms  of  a  severe  chill.  There  are  shivering,  chattering  of 
the  teeth,  sensations  of  severe  cold,  cutis  anserina,  startings,  and  general  trembling, 
with  small  and  rapid  pulse,  anxiety,' sighing,  etc.  The  power  of  the  lower  extremities 
rapidly  diminishes  or  quite  ceases,  co-ordination  of  motion  is  disturbed,  and  sometimes 
the  patient  is  unable  to  move  the  legs.  Thirst,  headache,  insomnia,  and  sometimes  di- 
uresis, are  added  to  the  other  symptoms.  The  first  coldness  is  followed  by  a  hot  skin, 
frequent  and  full  pulse,  redness  of  the  surface,  injected  conjunctiva,  and  a  profuse  sweat. 
The  paralysis  of  the  lower  extremities  continues  generally  for  a  few  minutes,  at  most 
for  an  hour;  but  care  was  taken  to  arrest  the  action  of  the  poison  by  compressing  the 
vessels  above  the  point  of  insertion.  The  fever  continues  longer  ;  sometimes,  when  the 
dose  is  large,  for  five  or  six  days,  gradually  diminishing.  The  elimination  of  the  poison 
by  the  kidneys  appears  to  cease  in  about  twenty-four  hours.  In  cases  of  poisoning  from 
the  injection  of  woorari,  a  ligature  round  the  limb  between  the  place  of  injection  and 
the  heart,  the  free  exhibition  of  diluents  and  evacuants,  and  artificial  respiration  when 
required,  are  the  measures  recommended.  {Ed.  Med.  Jourti.,  1867,  p.  667.) 

As  a  remedy  curare  has  very  little  value,  even  in  tetanus,  hydrophobia,  and  other 
severe  convulsive  attections  ;  it  will  undoubtedly  quiet  the  spasm,  but  does  not  have  any 
direct  curative  influence  upon  the  disease,  which  is  due  to  an  irritation  of  the  centres  and 
not  of  the  nerve  trunks.  According  to  the  elaborate  experiments  of  il.  Du  Cazal  {Arch. 
Gen.,  Sept.  1869),  from  5  to  10  milligrammes  (077  to  154  gr. )  daily  were  borne  by  a  dog 
without  inconvenience ;  at  the  dose  of  10  milligrammes  the  characteristic  phenomena 
began  to  show  themselves,  but  disappeared  in  a  few  hours;  with  14  milligrammes  the 
animal  perished.  For  man  the  doses  administered  by  subcutaneous  injection  were  from 
1  to  5  centigrammes  (-1543  to  -7715  gr.),  and  exceptionally  from  6  to  7.  From  the.se 
quantities,  the  appearance  of  glucose  in  the  urine  proved  the  presence  of  the  poison  in 
the  system  ;  and  some  slight  characteristic  symptoms,  as  dazzling,  headache,  vertigo, 
general  lassitude,  have  appeared,  but  without  any  serious  disturbance  of  the  locomotor 
apparatus.  MM.  Jousset  and  Bellesme  prepare  an  infusion  in  the  proportion  of  one 
part  of  the  medicine  to  ten  parts  of  boiling  water,  and,  after  filtration,  inject  subcu- 
taneously,  at  short  intervals,  a  quantity  of  the  infusion  equivalent  to  half  a  centi- 
gramme (about  one-thirteenth  of  a  grain),  to  be  increased  or  diminished  according  to 
its  effects.  {Ann.  de  Therap.,  1866,  p.  37.)  According  to  Bernard,  curarine  is  at  least 
twenty  times  as  strong  as  cur-ara,  and  should  be  given  in  proportionate  dose. 

WRIGHTIA  ANTIDYSENTERICA.  (R.  Brown.)  Nerium  Antidyseniericum.  , 
(Linn.)  An  East  India  tree,  belonging  to  the  Apocynaceae,  the  bark  of  which  was, 
about  a  century  since,  in  some  repute  in  Europe  as  a  remedy  in  dysentery,  diarrhcea, 
and  febrile  diseases.  Though  no  longer  used  in  Europe,  it  still  retains  its  reputation  in 
India,  among  the  native  practitioners.  Dr.  Stenhouse  has  obtained  from  the  seeds,  he- 
sides  a  fixed  oil  which  they  contain  in  large  quantity,  a  peculiar  bitter  principle  called 
by  him  wrightine,  C^^Hj^NO,  which,  though  uncrystallizable,  and  forming  uncrystalliza- 
ble  compounds  with  the  acids,  has  claims  to  be  ranked  with  the  alkaloids.  (See  P.  J.  Tr., 
1864,  p.  493.)  Haines  had  previously  obtained  the  same  alkaloid,  and  described  it  under 
the  name  of  conessine.   {P.  J.  Tr.  (2)  vi.  432.) 

XANTHIUM  SPECIOSUM.  This  composite  was  a  few  years  since  lauded  in 
Europe  as  a  remedy  for  hydrophobia,  but  is  certainly  valueless  in  that  disease.  M. 
Guichard  believes  that  he  has  found  an  alkaloid  in  it.  \P.  J.  Tr.,  vii.  249.) 

XANTHORRHCEA  RESINS.  Gwm  Acaroides.  Gum  Acroides.  A  yellow  and  a  red 
resinous  substance,  the  products  of  different  species  of  Xanthorrhoea,  have  been  intro- 
duced into  England  from  New  Holland.  They  are  obtained  by  spontaneous  exudation 
from  the  stems  of  the  plants,  which  are  usually  shrubs,  and  it  is  asserted  that  they  are 
the  commercial  source  of  benzoic  acid  of  European  manufacture.     The  yellow  variety 
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is  in  tears,  in  flatfish  pieces  having  on  one  side  the  mark  of  the  stem,  or  in  masses  of 
various  size  and  irregular  shape.  It  has  a  reddish  yellow  color,  resembling  gamboge 
when  broken,  and  when  heated  emits  a  fragrant  odor  like  that  of  Tola  balsam.  It 
contains  resin,  cinnamic  and  benzoic  acids,  and  a  trace  of  volatile  oil,  and  may  there- 
fore be  ranked  among  the  balsams.  When  heated  with  nitric  acid,  it  yields*^a  large 
product  of  picric  acid.  In  medical  properties  it  is  said  to  bear  a  close  resemblance  to 
storax  and  the  balsam  of  Tolu.  A  tincture,  made  in  the  proportion  of  two  ounces  to  a 
pint  of  alcohol,  may  be  given  in  the  dose  of  one  or  two  fluidrachms.  The  red  variety 
resembles  dragon's  blood  in  color,  and  appears  to  be  analogous  to  the  other  variety  in 
properties.  (See  A.  J.  P.,  1881,  pp.  191,  219,  257,  283,  328.) 

XANTHORRHIZA.  Vellow-rooi.  Xanthorrhiza  apiifolia.  Willd.  X.  tinctoria.  ' 
Woodhouse.  This  is  a  ranunculaceous  shrub,  two  or  three  feet  in  height,  with  a  hori- 
zontal root,  which  sends  off  numerous  suckers.  The  stem  is  simple,  rather  thicker 
than  a  goose-quill,  with  a  smooth  bark,  and  bright  yellow  wood.  The  leaves,  which 
stand  thickly  at  the  upper  part  of  the  stem,  are  compound,  consisting  of  several  ovate- 
lanceolate,  acute,  doubly  serrate  leaflets,  sessile  upon  a  long  petiole,  which  embraces  the 
stem  at  its  base.  The  flowers  are  small,  purple,  and  disposed  in  long,  drooping,  divided 
racemes,  placed  immediately  below  the  first  leaves.  The  yellow-root  grows  in  the  in- 
terior of  the  Southern  and  in  the  Western  States.  Nuttall  says  that  it  is  abundant  on 
the  banks  of  the  Ohio.  It  flowers  in  April.  The  root  was  formerly  in  the  secondary 
list  of  the  U.  S.  Pharmacopceia  ;  but  the  bark  of  the  stem  possesses  the  same  virtues. 
The  root  is  from  three  inches  to  a  foot  or  more  in  length,  and  about  half  an  inch  in 
thickness  near  the  stem.  It  shrinks  somewhat  in  drying,  and,  as  found  in  the  shops, 
is  in  slender  pieces  of  various  lengths,  diminishing  from  three  or  four  lines  in  thicknes? 
to  the  dimensions  of  a  knitting-needle,  wrinkled  longitudinally,  with  a  light  yellowish 
brown,  easily  separable  epidermis,  a  thick,  hard,  bright  yellow  woody  portion,  and  a 
very  slender  central  pith.  It  is  inodorous,  and  of  a  simple  but  extremely  bitter  taste. 
It  imparts  its  color  and  taste  to  water.  The  infusion  is  not  affected  by  a  solution  of 
sulphate  of  iron.  Dr.  J.  Dyson  Perrins  has  found  berberine  in  it.  (P.  J.  Tr.,  May, 
1862.)  Xanthorrhiza  possesses  properties  closely  analogous  to  those  of  columbo,  quassia, 
and  other  simple  tonic  bitters,  and  may  be  used  for  the  same  purposes,  and  in  the  same 
manner.     Dr.  Woodhouse  employed  it  in  the  dose  of  two  scruples. 

XYLOL.  (06H^(CH3)2.)  There  are  three  hydrocarbons  of  this  formula,  all  contained 
in  coal-tar.  A  mixture  of  them  was  first  extracted  from  naphtha  by  Dr.  Hugo  Miiller, 
and  was  brought  forward  by  Dr.  Zuelzer  as  a  specific  in  smallpox,  but  has  failed  to  make 
good  the  claims  made  for  it.   {P.  J.  Tr.,  1872,  p.  623.) 

YERBA  REUMA.  Under  this  name  the  leaves  of  the  Waukenia  grandifora,  a 
common  weed  in  California,  Nevada,  and  Texas,  especially  near  the  sea,  have  been 
used  as  a  local  astringent  stimulant  application  in  nasal,  vaginal,  and  other  catarrhs, 
external  ulcerations,  skin  afl'ections,  etc.  (New  Prep.,  ii.,  iii.);  also  internally  in  dys- 
entery and  bronchitis.  Mr.  Carl  Jungk  found  in  the  dried  leaves  28  per  cent,  of  chlo- 
ride of  sodium,  17  per  cent,  of  sour  resin,  and  6  per  cent,  of  tannic  acid.  The  fluid 
extract  has  been  given  internally  in  doses  of  ten  to  twenty  minims. 

YLANG  YLANG  OIL.  Cananga  Oil.  Oleum  Anonce.  Oleum  Unonce.  This  is  a  vola- 
tile oil  obtained  from  the  flowers  of  Cananga  odorata,  a  large  tree  inhabiting  most  parts 
of  Southern  Asia.  It  contains  a  benzoic  ether,  phenol,  and  an  aldehyd,  or  ketone.  It 
is  used  only  as  a  perfume.  The  so-called  "  Macassar  Hair  Oil"  is  said  to  be  a  solution 
of  it  in  cocoanut  oil.  (See  A.  J.  P.,  1881,  p.  123.) 

ZEDOARY.  Radix  Zedoarice.  There  are  two  kinds  of  zedoary,  the  long  and  the  round, 
distinguished  by  the  old  officinal  titles  of  radix  zedoarice  longce,  and  radix  zedoarice  ro- 
tundce ;  the  former  produced  by  the  Curcuma  Zedoaria  of  Roxburgh,  the  latter,  as  some 
suppose,  by  the  Kcempferia  rotunda  of  Linn.,  but,  according  to  others,  by  the  Curcuma 
Zerutnbet  of  Roxburgh.  Both  kinds  come  from  the  East  Indies.  The  long  zedoary  is  in 
slices,  from  an  inch  and  a  half  to  three  inches  in  length,  and  from  half  an  inch  to  an  inch 
thick,  obtuse  at  the  extremities,  and  exhibiting  the  remains  of  the  radical  fibres.  The 
round  is  also  usually  in  slices,  which  are  the  sections  of  a  roundish  root,  ending  in  a  point 
beneath,  and  divided  longitudinally  into  two  parts,  each  of  which  is  flat  on  one  side,  con- 
vex on  the  other,  and  heart-shaped  in  its  outline.  Sometimes  the  root  of  the  latter  variety 
is  entire,  and  sometimes  in  quarters  instead  of  halves.  It  is  marked  with  circular  rings 
on  the  convex  surface,  and,  like  the  former,  with  small  projecting  points  which  are  the 
remains  of  radical  fibres.  Both  are  grayish  white  on  the  outside,  yellowish  brown 
within,  hard,  compact,  of  an  agreeable  aromatic  odor,  and  a  bitterish,  pungent,  cam- 
phorous  taste.  The  round,  however,  is  less  spicy  than  the  long.  They  yield  a  volatile 
oil,  when  distilled  with  water.  Zedoary  is  a  warm,  stimulating  aromatic,  useful  in  flatu- 
lent colic  and  debility  of  the  digestive  organs.  It  is  not  now  employed,  as  it  produces 
no  effects  which  cannot  be  as  well  or  better  obtained  from  ginger.  The  dose  is  from  ten 
grains  to  half  a  drachm. 
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ZERECHTIT.  Tschuking.  The  leaves,  flowers,  and  fruit  of  an  Abyssinian  com- 
posite, Uhyaea  Schimperi,  for  an  account  of  which  see  Proe.  A.  P.  A.,  xxvi.  228. 

ZERUMBET.  Cassumuniar.  Under  these  names  an  East  India  root  was  formerly 
used,  having  some  analogy  in  sensible  and  medical  properties  to  ginger,  and  ascribed  to 
the  Zingiber  Zerumbet  of  Koscoe.  Some  consider  the  cassumuniar  as  a  distinct  root,  and 
refer  it  to  the  Zingiber  Cassumuniar  of  Roxburgh.  The  ditierence  of  opinion  is  of  littla 
importance,  as  neither  of  the  roots,  supposing  them  not  to  be  the  same,  is  at  present  to 
be  found  in  the  markets.  By  some  authors  the  zerumbet  has  been  erroneously  con- 
founded with  the  round  zedoary.  Geiger  describes  it  as  in  pieces  of  the  size  of  a  fig 
or  larger,  externally  grayish  brown  and  wrinkled,  internally  yellow^ish,  hard  and  tough, 
of  a  biting,  aromatic  taste,  and  a  spicy  odor. 

ZIZYPHUS  VULGARIS.  Lamarck.  Rhamnus  Ziziphus.  lAnn.  A  shrub,  or  small 
tree,  growing  on  the  shores  of  the  Mediterranean,  and  cultivated  in  Italy,  Spain,  and 
the  south  of  France.  The  fruit  is  the  part  used.  This  consists  of  oval  drupes,  of  the 
size  of  a  large  olive,  with  a  thin,  coriaceous,  red  or  reddish  brown  skin,  a  yellowish, 
sweet,  acidulous  pulp,  and  an  oblong,  pointed  stone  in  the  centre.  These  have  the  offici- 
nal name  o{  jujubce.  By  drying,  their  pulp  becomes  softer  and  sweeter,  and  acquires  a 
vinous  taste,  evincing  the  commencement  of  fermentation.  They  are  nutritive  and  de- 
mulcent, and  are  used  in  the  form  of  decoction  in  pectoral  complaints.  Jujube  paste 
consists  properly  of  gum  arabic  and  sugar,  dissolved  in  a  decoction  of  this  fruit,  and 
evaporated  to  the  proper  consistence.  As  a  demulcent,  it  is  in  no  respect  superior  to  a 
paste  made  with  gum  arabic  and  sugar  alone ;  and  the  preparation  commonly  sold  in 
this  country  under  the  name,  contains  in  fact  none  of  the  fruit. 

The  fruits  of  two  other  species  of  Zizyphus,  Z.  Lotus,  growing  in  the  north  of  Africa, 
and  Z.  Jujuba,  a  native  of  the  East  Indies,  possess  properties  similar  to  those  of  the  Z 
vulgaris,  and  are  used  as  food  by  the  inhabitants  of  the  countries  where  they  grow. 
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In  this  division  are  included  the  subjects  formerly  embraced  in  the  Appendix  of 
this  work,  with  the  addition  of  the  officinal  tests  and  various  tables,  many  of  which 
are  introduced  for  the  first  time  in  this  edition  of  the  Dispensatory. 

TESTS. 

LIST  OF  KEAGENTS.   U.S. 

The  constant  reference  to  tests  in  the  previous  pages,  and  the  adoption  of  volumetric 
test-solutions  in  the  U.  S.  Pharmacopoeia  of  1880,  necessitate  the  insertion  of  the  oiEcinal 
reagents  and  solutions  used  in  the  quantitative  and  qualitative  tests.  Great  care  should 
be  used,  in  preparing  these  tests  and  selecting  the  reagents,  to  see  that  they  come  fully 
up  to  the  officinal  requirements,  as  the  whole  value  of  the  test  depends  upon  the  purity 
of  the  reagent  and  the  accuracy  with  which  the  solution  has  been  made. 

Articles  used  in  Testing.  U.S.  1880. 

Absolute  Alcohol.  "  Ethyl  Alcohol  [C^H^HO ;  46]  nearly  or  quite  free  from 
water.  It  should  have  the  specific  gravity  0794  at  15-6°  (G0°  F.);  should  respond  to 
the  tests  of  purity  given  under  Alcohol ;  and  a  portion  shaken  with  well-dried  sulphate 
of  copper  should  not  impart  color  to  the  latter."   U.  S. 

Acids.  "  All  acids  used  in  testing  must  fulfil  the  requirements  of  strength  and 
purity  mentioned  in  the  Pharmacopoeia,  with  the  additional  condition,  that  the  reac- 
tions for  purity  shall  not  depend  upon  a  limit  of  time,  nor  permit  any  recognizable 
trace  of  impurity.  Besides' respontiing  to  all  other  tests  for  purity.  Hydrochloric  Acid, 
diluted  with  five  times  its  volume  of  distilled  water,  and  Sulphuric  Acid,  diluted  with 
fifteen  times  its  volume  of  distilled  water,  when  treated  by  the  method  given  under 
Test-Zinc,  should  give  no  indication  of  the  presence  of  arsenic."   U.S. 

Aluminium.  "  Metallic  Aluminium  [Al ;  27]  in  the  form  of  wire  or  ribbon.  It 
should  be  soluble  in  solution  of  potassa,  without  leaving  a  residue."   U.  S. 

Chromate  OF  Potassium.     "  The  crystallized  salt  [K^CrO^;  194  4.]."   U.S. 

Copper.  "  Metallic  Copper  [Cu  ;  63-2]  in  slender  wire,  or  thin  foil  cut  into  strips." 
U.S. 

Gelatinized  Starch.  "  A  gelatinous  solution,  freshly  prepared  "by  mixing  one 
part  of  Starch  (see  Amylum)  with  two  hundred  parts  of  distilled  water,  and  boiling  the 
mixture  for  five  or  six  minutes."   U.  S. 

Gold.  "  Metallic  Gold  [Au  ;  196-2]  in  the  form  of  leaf  It  should  not  be  affected  by 
nitric  acid,  but  should  readily  dissolve,  without  residue,  in  nitro-hydrocbloricacid."  U.S. 

Hydrosulphuric  Acid.  "  The  gas  [HjS  ;  34]  generated  by  treating  Ferrous  Sul- 
phide [FeS;  87-9]  with  Diluted  Sulphuric  Acid  (see  page  110),  and  washed  by  being 
passed  through  a  small  quantity  of  distilled  water  in  a  wasli-hottle.  One  part  of  ferrous 
sulphide  is  sufficient  for  fifteen  parts  of  diluted  sulphuric  acid,  or  for  one  and  a  half  parts 
of  sulphuric  acid  when  this  is  diluted  with  eight  to  ten  thnes  its  weight  of  distilled  water; 
and  the  resulting  gas  will  saturate  about  fifty  parts  of  distilled  water.  Distilled  water 
so  saturated  may  be  used,  when  fresh,  as  a  test-solution  of  Hydrosulphuric  Acid.  It 
should  give  the  strong  odor  of  the  acid,  and  should  abundantly  blacken  test-solution  of 
acetate  of  lead."   U.  S. 

Indigo.     "  Indigo  Blue  [CgHgNO  ;  131]."   U.S. 

Litmus  Paper.  "  Blue  Litmus  Paper.  Unsized  white  paper  colored  with  Solution 
of  Litmus.  Red  Litmus  Paper.  Unsized  white  paper  colored  with  Solution  of  Litmus 
previously  reddened  by  the  smallest  requisite  quantity  of  sulphuric  acid."    U.  S. 

Molybdate  of  Sodium.  "  The  salt  [NajMoO^.H^O  ;  223-5]  in  crystals,  or  in  clear, 
white,  fused  masses."   U.  S. 

Solution  of  Litmus.  "  A  solution  prepared  by  macerating  one  part  of  Litmus,  in 
powder,  with  ten  parts  of  Diluted  Alcohol,  in  a  closed  vessel,  for  two  days,  and  filter- 
ing."   U.  S. 

Solution  of  Turmeric     "  A  solution  prepared  by  macerating  one  part  of  bruised 
Turmeric,  with  six  parts  of  Diluted  Alcohol,  in  a  closed  vessel,  for  seven  days,  and  fil- 
tering."  U.S. 
1784 
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Turmeric  Paper.  "  Unsized  white  paper  colored  with  Solution  of  Turmeric,  by  steep- 
ing and  drying  it  without  the  application  of  heat."   U.S. 

Test-Zinc.  "  Metallic  Zinc  [Zn  ;  64-9]  free  from  arsenic,  and  in  slender  sticks,  or 
small  fragments,  or  in  thin  disks,  prepared  by  melting  the  metal  and  pouring  it  in  a 
thin  stream  into  water. 

"  Test-Zinc  should  be  soluble  in  diluted  sulphuric  acid  and  leave  no  residue  or  not 
more  than  a  slight  one  (absence  of  more  than  small  proportions  of  lead).  If  Test-Zinc 
does  not  cause  rapid  effervescence  in  diluted  sulphuric  acid,  this  difficulty  may  be  over- 
come by  sprinkling  the  metal  with  test-solution  of  platinic  chloride  previously  diluted 
with  about  five  hundred  times  its  volume  of  distilled  water,  and  then  drying  on  the 
water-bath."   U.S. 

"  Test  for  the  Absence  of  Arsenic.  A  flask  of  300  to  400  C.c.  capacity  is  connected, 
through  a  tubulated  stopper,  with  a  drying-tube,  one  end  of  which  is  filled  with  frag- 
ments of  dried  chloride  of  calcium,  and  the  other  end  with  fragments  of  dr\'  potassa 
or  soda.  The  drying-tube  is  connected  with  a  horizontal  tube  of  hard  glass,  about  ten 
inches  (25  cm.)  in  length  and  one-fourth  of  an  inch  (6  mm.)  in  diameter,  having  the 
farther  eud  drawn  out  narrow  and  turned  downward,  so  as  nearly  to  reach  the  bottom 
of  a  test-tube  adjusted  to  receive  it.  Near  its  further  horizontal  portion,  the  hard  glass 
tube  is  narrowed  to  about  one-third  its  diameter,  and  the  whole  tube  is  supported  securely, 
leaving  a  space  of  three  inches  (7  cm.),  next  before  the  narrowed  portion,  free  for  the  flame 
of  a  lamp  placed  underneath.  A  portion  of  4  to  5  Gm.  of  the  Zinc  to  be  tested  is  placed 
in  the  flask,  with  120  to  150  C.c.  of  diluted  sulphuric  acid  (known  to  be  free  from 
arsenic),  the  connections  are  closed,  and  3  or  4  C.c.  of  test-solution  of  nitrate  of  silver 
poured  in  the  test-tube  to  receive  the  gas.  When  the  gas  has  bubbled  briskly  through 
the  solution  in  the  test-tube  for  at  least  five  minutes,  and  until  the  air  is  expelled  from 
the  apparatus,  the  lamp  is  placed  so  as  to  heat  the  hard  glass  tube  nearly  or  quite  to 
redness,  and  this  temperature  is  maintained  for  at  least  twenty  minutes,  while  the  gas 
is  passing.  No  mirror  should  appear  in  the  narrowed  portion  of  the  heated  tube,  beyond 
the  flame,  and  no  black  precipitate,  or  not  more  than  a  slight  darkening  of  color  should 
appear  in  the  test-solution  of  nitrate  of  silver  (abs.  of  arsenic).  Also  no  mirror  should 
appear  in  the  tube  next  before  its  heated  portion  (abs.  of  antimony)."  U.  S. 

Water.  "  Whenever  Water  is  mentioned  in  the  descriptions  of  chemicals,  or  for 
use  in  any  test,  Distilled  Water  is  to  be  employed."  U.S. 

TEST-SOLUTIONS.    U.S. 
[Test-Solutions  should  be  preserved  in  well-stopped  bottles  of  hard  glass.] 

Test-Solution  of  Acetate  of  Lead.  "  A  solution  of  one  part  of  Acetate  of  Lead 
<see  page  1129)  in  ten  parts  of  distilled  water,  with  the  addition  of  a  few  drops  of  Acetic 
Acid  (see  page  25)  if  necessary  to  give  the  liquid  a  faint  acid  reaction.  The  solution 
should  be  clear."  U.S. 

Test-Solution  of  Albumen.  "A  solution  recently  prepared  by  triturating  the 
White  of  one  Egg  with  100  C.c.  of  distilled  water  and  filtering  through  cotton  moistened 
with  distilled  water."  U.  S. 

Test-Solution  of  Ammonio-Nitrate  of  Silver.  "  A  solution  prepared  by  adding 
Water  of  Ammonia  (see  page  226),  in  drops,  to  Test-Solution  of  Nitrate  of  Silver, 
until  the  precipitate  at  first  formed  is  very  nearly  all  dissolved,  and  filtering."  U.  S. 

Test-Solution  of  Ammonio-Sulphate  of  Copper.  "  A  solution  prepared  by 
adding  Water  of  Ammonia  (see  page  226),  in  drops,  to  Test-Solution  of  Sulphate  of 
Copper,  until  the  precipitate  at  first  formed  is  very  nearly  all  dissolved,  and  filtering." 
U.  S. 

Test-Solution  of  Bichromate  of  Potassium.  "  A  clear  solution  prepared  by 
dissolving  one  part  of  Bichromate  of  Potassium  (see  page  1151)  in  ten  parts  of  distilled 
water. "  U.  S.   ■ 

Test-Solution  of  Bitartrate  of  Sodium.  "  A  clear  solution  prepared  by  dis- 
solving one  part  of  pure  Bitartrate  of  Sodium  [NaHC^H^Og.HjO]  in  nine  parts  of  dis- 
tilled water,  with  the  aid  of  heat,  and  filtering  when  cold."  U.  S. 

Test-Solution  of  Carbonate  of  Ammonium.  "  A  clear  solution  prepared  by  dis- 
solving one  part  of  Carbonate  of  Ammonium  (see  page  171)  in  ten  parts  of  distilled 
water."  U.  S. 

Test-Solution  of  Carbonate  of  Sodium.  "  A  clear  solution  prepared  by  dis- 
solving owe  par^  of  Carbonate  of  Sodium  (see  page  1321)  in  ten  parts  of  distilled  water." 

Test -Solution  of  Chloride  of  Ammonium.  "  A  clear  solution  prepared  by  dis- 
solving 07ie  part  of  Chloride  of  Ammonium  (see  page  173)  in  ten  parts  of  distilled 
water.""  U.  S. 
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Test-Solution  of  Chloride  of  Barium.  "  A  clear  solution  prepared  by  dissolving 
one  part  of  pure  crystallized  Chloride  of  Barium  [BaCl2.2HjO  ;  243-6]  in  ten  farts  of 
distilled  water."  U.S. 

Test-Solution  of  Chloride  of  Calcium.  "A  clear  solution  prepared  by  dis- 
solving 07ie  part  of  pure  crj^stallized  Chloride  of  Calcium  [CaCl^.GHjO ;  218-8]  in  ten 
parts  of  distilled  water."  U.  S. 

Test-Solution  of  Chloride  of  Gold.  "  A  clear  solution  prepared  by  dissolving  one 
part  of  Chloride  of  Gold  [AuClj;  302-4]  in  twenty  parts  of  distilled  water."  U.  S. 

Test-Solution  of  Chromate  of  Potassium.  "  A  clear  solution  prepared  by  dis- 
solving one^jar^  of  pure  Chromate  of  Potassium  [K^CrO^  ;  194-4]  in  ^en  j9a?-!fs  of  distilled 
water."   U.S. 

Test-Solution  of  Ferric  Chloride.  "  A  clear  solution  prepared  by  dissolving 
one  part  of  Ferric  Chloride  (see  page  660)  in  ten  parts  of  distilled  water."  U.  S. 

Test-Solution  of  Ferricyanide  of  Potassium.  "  A  recently  prepared  and  per- 
fectly clear  solution,  made  by  dissolving  one  part  oi  pure  Ferricyanide  of  Potassium 
[K3Fe(CN)g;  328-9]  in  ten  parts  of  distilled  water.  A  portion  of  the  solution  diluted 
with  ten  times  its  volume  of  distilled  water  should  give  no  blue  precipitate  on  the  addi- 
tion of  a  few  drops  of  test-solution  of  ferric  chloride."  U.  S. 

Test-Solution  of  Ferrocyanide  of  Potassium.  "  A  clear  solution  prepared  by 
dissolving  one  part  of  Ferrocyanide  of  Potassium  (see  page  1170)  in  teii  parts  of  distilled 
water."  U.S. 

Test-Solution  of  Ferrous  Sulphate.  "  A  recently  prepared  solution  made  by 
dissolving  one  part  of  selected,  clear  crystals  of  Ferrous  Sulphate  (see  page  683)  in  ten 
parts  of  distilled  water.  A  portion  of  the  solution,  diluted  with  ten  times  its  volume 
of  distilled  water,  should  give  an  abundant,  blue  precipitate  on  the  addition  of  a  few 
drops  of  test-solution  of  ferricyanide  of  potassium."  U.  S. 

Test-Solution  of  Gelatin.  "  A  solution  recently  prepared  by  digesting  one  part 
of  Isinglass  (see  page  783)  \n  fifty  parts  of  distilled  water,  on  a  water-bath,  for  half  an 
hour,  and,  if  necessary,  filtering  through  cotton  moistened  with  distilled  water."  U.  S. 

Test-Solution  of  Hydrosulphuric  Acid.  "  A  solution  of  Hydrosulphuric  Acid 
gas  in  distilled  water,  as  described  under  Hydrosulphuric  Acid  (see  page  1784)."  U.S. 

Test-Solution  of  Hyposulphite  of  Sodium.  "  A  clear  solution  prepared  by  dis- 
solving one />«r^  of  Hyposulphite  of  Sodium  (see  page  1330)  in  ten  2x1  r is  of  distilled 
water."  U.S. 

Tkst-Solution  of  Indigo.  "  A  liquid  prepared  by  digesting  one  part  of  Indigo,  in 
powder,  with  tioelve  parts  of  Sulphuric  Acid,  on  a  water-bath,  for  one  hour,  pouring  the 
solution  mio  five  hundred  parts  oi  ^u\Yihuv\c  Acid,  then  leaving  the  mixture  to  subside, 
and  decanting  the  clear  portion  for  use."  U.  S. 

Tkst-Solution  of  Iodide  of  Mercury  and  Potassium.  "  A  clear  solution  pre- 
pared by  adding  one  hundred  parts  of  test-solution  of  mercuric  chloride  to  three  hundred 
and  sixty-seven  parts  of  test-solution  of  iodide  of  potassium."  U.  S. 

Test-Solution  of  Iodide  of  Potassium.  "  A  clear,  colorless  solution  prepared 
by  dissolving  one  part  of  Iodide  of  Potassium  (see  page  1173)  in  twenty  parts  of  distilled 
water.     The  solution  should  have  a  neutral  reaction."  U.  S. 

Test-Solution  of  Iodine.  "  A  dark-colored,  clear  solution  prepared  by  dissolving 
one  part  of  Iodine  (see  page  803)  in  a  solution  of  three  parts  of  Iodide  of  Potassium  in 
fifty  parts  of  distilled  water."  U.S. 

Test-Solution  of  Magnesium.  "  A  clear  solution  prepared  by  dissolving  07ie  part 
of  Sulphate  of  Magnesium  (see  page  913),  and  two  parts  of  Chloride  of  Ammonium  (see 
page  173),  in  eight  parts  of  distilled  water,  then  adding  four  parts  of  Water  of  Am- 
monia (see  page  226),  setting  aside  for  two  or  three  days,  and  filtering."  U.  S. 

Test-Solution  of  Mercuric  Chloride.  "A  clear  solution  prepared  by  dissolv- 
ing one  part  of  Mercuric  Chloride  (see  page  747)  in  Uventy  parts  of  distilled  water."  U.  S. 

Test-Solution  of  Nitrate  of  Barium.  "  A  clear  solution  prepared  by  dissolv- 
ing one  part  of  pure  Nitrate  of  Barium  [Ba(N03)2;  260-8]  in  twenty  parts  of  distilled 
wJiter."  U.S. 

Test-Solution  of  Nitrate  of  Silver.  "  A  clear  solution  prepared  by  dissolving 
one  part  of  crystallized  Nitrate  of  Silver  (see  page  244)  in  twenty  parts  of  distilled 
water."  U.S. 

Test-Solution  of  Oxalate  of  Ammonium.  "  A  clear  solution  prepared  by  dis- 
solving one  part  of  pure  Oxalate  of  Ammonium  [(NH^)2C20^.H20  ;  142]  in  twenty  parts 
of  distilled  water."  U.S. 

Test-Solution  of  Permanganate  of  Potassium.  "  A  solution  recently  prepared 
bj'  dissolving  one  part  of  Permanganate  of  Potassium  (see  page  1184)  in  one  thousand 
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parts  of  distilled  water.  62-8  C-c.  of  this  solution,  acidified  with  5  C.c.  of  diluted 
sulphuric  acid,  should  require  2  C.c.  of  the  volumetric  solution  of  oxalic  acid  for  com- 
plete decoloration."  U.S. 

Test-Solution  of  Phosphate  of  Ammonium.  "  A  clear  solution  prepared  hy 
dissolving  one  part  of  Phosphate  of  Ammonium  in  ten  parts  of  distilled  w^ater."  U.S. 

Test-Solution  of  Phosphate  of  Sodium.  "  A  clear  solution  prepared  by  dissolving 
one  part  of  Phosphate  of  Sodium  (see  page  1333)  in  ten  parts  of  distilled  water."  U.  S. 

Test-Solution  op  Picric  Acid.  *'  A  saturated,  aqueous  solution  prepared  by  dis- 
solving one  part  oi  well-crystallized  Picric  Acid  [HCgHj(Noj)30  ;  229]  in  one.  hundred 
parts  of  distilled  water,  by  the  aid  of  heat,  setting  aside  to  cool,  and  filtering  after 
twelve  hours."  U.  S. 

Test-Solution  of  Platinic  Chloride.  "  A  clear  solution  prepared  by  dissolving 
one  part  of  pure  Platinic  Chloride  [PtCl^SHjO;  426]  in  twenty  parts  of  distilled 
water."  U.  S. 

Test-Solution  of  Potassio-Cupric  Tartrate.  "A  solution  prepared  by  dissolv- 
ing 6-93  Gm.  of  selected  crystals  of  Sulphate  of  Copper  (see  page  508)  in  20  C.c.  of  dis- 
tilled water;  also  dissolving  36  Gm.  of  Tartrate  of  Potassium  (see  page  1189)  in  140 
C.c.  of  Solution  of  Soda  (see  page  892) ;  then  adding  the  former  solution  gradually  to 
the  latter,  while  stirring,  and  finally  adding  to  the  mixture  a  sufficient  quantity  of  the 
Solution  of  Soda  to  make  the  liquid  measure  200  C.c.  Test-Solution  of  Potassio-Cupric 
Tartrate  should  be  free  from  yellowish-brown  sediment,  and  should  deposit  none  upon 
boiling."  U.  S. 

Test-Solution  of  Sulphate  of  Calcium.  "  A  saturated  solution  prepared  by 
digesting  one  part  of  powdered,  native,  crystallized  Sulphate  of  Calcium  [CaS0^.2HjO  ; 
172]  with  about  three  hundred  parts  of  distilled  water,  at  the  ordinary  temperature, 
with  repeated  agitation,  for  several  days,  and  decanting  the  clear  liquid."  U.  S. 

Test-Solution  of  Sulphate  of  Copper.  "  A  solution  prepared  by  dissolving  one 
part  of  selected  crystals  of  Sulphate  of  Copper  (see  page  508)  in  ten  parts  of  distilled 
water."  U.S. 

Test-Solution  of  Sulphate  of  Potassium.  "  A  solution  prepared  by  dissolving 
one^jaW  of  Sulphate  of  Potassium  (seepage  1186)  in^^ee/i^aWsof  distilled  water."  U.S. 

Test-Solution  of  Sulphate  of  Silver.  "  A  solution  prepared  by  dissolving  one 
part  of  Sulphate  of  Silver  [AgjSO^;  3114]  in  two  hundred  and  fifty  parts  of  distilled 
water,  with  the  aid  of  a  gentle  heat."  U.S. 

Test-Solution  of  Sulphide  of  Ammonium.  "  An  aqueous  solution,  chiefly  of 
ammonium  sulphide  [(NH^)jS;  68]  prepared  by  passing  washed  Hydrosulphuric 
Acid  gas  into  three  jmrts  of  Water  of  Ammonia  (see  page  226)  until  the  latter  is 
saturated  with  the  gas,  and  then  adding  two  parts  of  Water  of  Ammonia.  The 
solution  should  not  be  rendered  turbid  by  the  addition  of  test-solution  of  sulphate  of 
magnesium,  or  of  test-solution  of  chloride  of  calcium  (absence  of  ammonium  hydrate, 
or  carbonate)."  U.S. 

Test-Solution  of  Tannic  Acid.  "A  clear  solution  prepared  by  dissolving  one 
part  of  Tannic  Acid  (see  page  114)  in  nine  parts  of  distilled  water,  and  adding  one 
part  of  alcohol.     When  this  solution  becomes  turbid  it  should  be  rejected."  U.  S. 

Test-Solution  of  Tartaric  Acid.  "  A  recently  prepared  and  clear  solution 
made  bv  dissolving  one  part  of  Tartaric  Acid  (see  page  118)  In  five  parts  of  distilled 
water.""  U.S. 

VOLUMETRIC  SOLUTIONS  FOR  QUANTITATIVE  TESTS.  U.S. 

Volumetric  Solution  of  Bichromate  of  Potassium.  U.  S. 

KjCrjO^ ;  294  8.     14-74  Gm.  in  1000  C.c. 

"  Bichromate  of  Potassium, /oj^r^^enanrf  seventy-four  hundredths  grammes ;  Distilled 
Water,  a  stifficient  quantity,  To  make  one  thousand  cubic  centimeters.  Dissolve  the  Bi- 
chromate of  Potassium  in  about  seven  hundred  cubic  centimeters  of  Distilled  Water, 
and  then  add  of  the  latter  enough  to  make  the  solution  measure  one  thousand  cubic  cen- 
timeters." U.S. 

Note.  In  the  estimation  of  iron,  in  ferrous  combinations,  the  aqueous  solution  of 
the  .'salt  is  acidified  with  diluted  sulphuric  acid,  and  afterward  the  Volumetric  Solution 
of  Bichromate  of  Potassium  gradually  added,  from  a  burette,  until  a  drop  taken  out 
upon  a  white  surface  no  longer  shows  a  blue  color  with  a  drop  of  test-solution  of  fer- 
ricyanide  of  potassium. 
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One  cubic  centimeter  is  the  equivalent  of: 

Potassium  Bichromate 001474 

Iron  in  ferrous  combination 001677 

Ferrous  Carbonate 0"03477 

Ferrous  Sulphate,  crystallized  0  08337 

Ferrous  Sulphate,  dried 005097 

The  following-named  officinals  are  tested  with  this  solutio7i:  Ferri  Carbonas  Sac- 
charatus,  Ferri  Sulphas,  Ferri  Sulphas  Praecipitatus. 

Volumetric  Solution  of  Hyposulphite  of  Sodium.  U.  S. 
Na^S^Oa-Sap  ;  248.     24-8  Gm.  in  1000  Co. 

"Hyposulphite  of  Sodium,  thirty-two  grammes ;  Volumetric  Solution  of  Iodine,  one 
hundred  cubic  centimeters;  Distilled  Water,  a  sufficient  quantity^  To  make  one  thou- 
sand cubic  centimeters.  Dissolve  the  Hyposulphite  of  Sodium  in  enough  Distilled  Water 
to  make  the  solution  measure  07ie  thousand  cubic  centimeters.  To  the  Volumetric  Solu- 
tion of  Iodine,  which  should  measure  exactly  one  hundred  cubic  centimeters,  add  a  suffi- 
cient quantity  of  the  Solution  of  Hyposulphite  of  Sodium,  from  a  burette,  nearly  to 
decolorize  the  Iodine  solution,  then  add  freshly  gelatinized  starch,  and  continue  the 
addition  of  the  Hyposulphite  until  the  blue  color  of  the  mixture  is  just  destroyed, 
noting  the  number  [n)  of  cubic  centimeters  added.  Then  take  of  the  Solution  of  Hypo- 
sulphite of  Sodium  ten  times  (10«)  this  number  of  cubic  centimeters,  and  add  thereto 
enough  Distilled  Water  to  make  the  solution  measure  one  thousand  cubic  centimeters. 
This  solution  should  decolorize  exactly  an  equal  volume  of  the  Volumetric  Solution  of 
Iodine."  U.S. 

Note.  The  article  to  be  tested,  containing  free  iodine,  either  in  itself  or  after  addition 
of  test-solution  of  iodide  of  potassium,  is  treated  with  this  Volumetric  Solution,  added 
from  a  burette,  until,  on  stirring,  the  color  of  iodine  is  just  discharged.  A  little  gela- 
tinized starch  being  added  just  before  the  iodine  color  disappears,  the  addition  of  the 
solution  is  continued  for  the  exact  discharge  of  the  blue  color  of  iodized  starch. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Sodium  Hyposulphite,  crystallized,  Na^S^O^.^H^O 0-02480 

Bromine,  Br 000798 

Chlorine,  CI 000354 

Iodine,  1 001266 

The  following-named  officinals  are  tested  with  this  solution:  Aqua  Chlori,  Calx  Chlo- 
rata,  lodum.  Liquor  lodi  Compositus,  Liquor  Sodae  Chloratis,  Tinctura  lodi. 

Volumetric  Solution  of  Iodine.  U.  S. 

I ;  126-6.     12-66  Gm.  in  1000  C.c. 

"Iodine,  twelve  and  sixty-six  hundredths  grammes;  Iodide  of  Potassium,  eighteen 
grammes;  Distilled  Water,  a  sufficient  quantity ,  To  make  one  thousand  cubic  centimeters. 
Dissolve  the  Iodide  of  Potassium  in  about  seven  hundred  cubic  centimeters  of  Distilled 
Water ;  in  this  solution  dissolve  the  Iodine,  and  add  enough  Distilled  Water  to  make 
the  solution  measure  ojie  thousand  cubic  centimeters.^^  U.  S. 

Note.  The  article  to  be  tested  is  first  treated  with  a  little  gelatinized  starch,  and 
afterward  the  Volumetric  Solution  added,  from  a  burette,  until,  on  stirring,  the  blue 
color  ceases  to  be  discharged. 

One  cubic  centimeter  is  the  equivalent  of : 

ramme. 

Iodine 001266 

Arsenious  Acid  (anhydride) 0  004945 

Potassium  Sulphite,  crystallized 00097 

Sodium  Bisulphite 0-0052 

Sodium  Hyposulphite,  crystallized 0-0248 

Sodium  Sulphite,  crystallized 00126 

Sulphurous  Acid  (anhydride) 0  0032 

The  following-named  officinals  are  tested  vnth  this  solution:  Acidum  Arseniosum, 
Acidum  Sulphurosum,  Liquor  Acidi  Arseniosi,  Liquor  Potassii  Arsenitis,  Potassii 
Sulphis,  Sodii  Bisulphis,  Sodii  Sulphis. 

Volumetric  Solution  of  Nitrate  of  Silver.  U.  S. 
AgN03 ; ,  169-7.     16-97  Gm.  in  1000  C.c. 
"  Nitrate  of  Silver,  well-crystallized  and  dry,  sixteen  and  ninety-seven  hundredths 
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grammes;  Distilled  Water,  a  sufficient  quantity,  To  make  one  thousand  cubic  centimeters. 
Dissolve  the  Nitrate  of  Silver  in  about  seven  hundred  parts  of  Distilled  Water,  and 
add  of  the  latter  enough  to  make  the  solution  measure  <me  thousand  cubic  centime- 
ters." U.S. 

Note.  The  Volumetric  Solution  is  added,  from  a  burette,  to  the  solution  to  be  tested, 
previoush'  treated  with  a  few  drops  of  test-solutionr  of  bichromate  of  potassium,  until  a 
red  precipitate  remains  after  stirring.  In  testing  cyanides,  without  addition  of  bichro- 
mate, the  Volumetric  Solution  is  added  until  a  precipitate  just  visible  remains  after 
stirring. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Silver  Nitrate 0-01697 

Ammonium  Bromide 0*00978 

Ammonium  Chloride 0-00534 

Ferrous  Bromide 0-010775 

Ferrous  Iodide - 0015455 

Hydrocvanic  Acid,  absolute 0-0054 

Hydriodic  Acid -     001276 

Potassium  Bromide 001188 

Potassium  Chloride 000744 

Potassium  Cyanide  (to  dissolve  the  precipitate) 00130 

Sodium  Bromide 001028 

Sodium  Chloride 000584 

The  following-named  officinals  are  tested  with  this  solution :  Acidum  Hydrocyanicum 
Dilutum,  Ammonii  Bromidum,  Potassii  Bromidum,  Potassii  Cyanidum,  Sodii  Bro- 
midum,  Syrupus  Acidi  Hydriodici,  Syrupus  Ferri  Bromidi,  Syrupus  Ferri  lodidi. 

Volometric  Solution  of  Oxalic  Acid.  U.  S. 
H,C,0^.2HjO  ;  126.     63  Gm.  in  1000  C.c. 

"Oxalic  Acid,  in  perfect  crystals,  sixty-three  grammes;  Distilled  Water,  a  sufficient 
quantity,  To  make  one  thousand  cubic  centimeters.  Dissolve  the  Oxalic  Acid  in  about 
seven  hundred  cubic  centimeters  of  Distilled  Water,  and  then  add  of  the  latter  enough 
to  make  the  solution  measure  one  thousand  cubic  centimeters."  U.  S. 

Note.  The  Volumetric  Solution  is  gradually  added,  from  a  burette,  to  the  article  to 
be  tested,  until  the  mixture,  after  stirring,  shows  a  neutral  reaction  with  litmus  or  some 
other  suitable  indicator.  If  carbonic  acid  gas  be  liberated  in  the  operation,  it  must  be 
wholly  expelled,  by  heat,  before  the  neutral  reaction  can  be  obtained. 

One  cubic  centimeter  is  the  equivalent  of: 

Gramme. 

Oxalic  Acid,  crystallized 00630 

Ammonia,  absolute 00170 

Ammonium  Carbonate 005233 

Lead  Acetate,  crystallized 018925 

Lead  Subacetate,  as  PbjO(CjH30,), 013675 

Potassium  Acetate* 00980 

Potassium  Bicarbonate  „ 0  1000 

Potassium  Carbonate,  anhydrous 00690 

Potassium  Citrate,  crystallized* 01080 

Potassium  Hydrate  (Absolute  Potassa) 00560 

Potassium  Permanganate 00314 

Potassium  Sodium  Tartrate* 01410 

Potassium  Tartrate* 0  1175 

Sodium  Bicarbonate 0  0840 

Sodium  Borate,  crystallized „ 0-1910 

Sodium  Carbonate,  crystallized 0-1430 

Sodium  Carbonate,  anhydrous 0-0530 

Sodium  Hydrate  (Absolute  Soda) 00400 

The  following-named  officinals  are  tested  with  this  solution:  Ammonii  Carbonas,  Aqua 
Ammoniae,  Aqua  Ammoniae  Fortior,  Liquor  Plumbi  Subacetatis,  Liquor  Potassae, 
Liquor  Sodae,  Potassa,  Potassii  Acetas,  Potassii  Bicarbonas,  Potassii  Carbonas,  Potassii 
Citras,  Potassii  et  Sodii  Tartras,  Potassii  Permanganas,  Potassii  Tartras,  Soda,  Sodii 
Bicarbonas,  Sodii  Bicarbonas  Venalis,  Sodii  Carbonas,  Sodii  Carbonas  Exsiccatus, 
Spiritus  Ammoniae. 

Volometric  Solation  of  Soda.  U.  S. 

NaHO  ;  40.     40  Gm.  in  1000  C.c. 
*'  Oxalic  Acid,  in  perfect  crystals,  six  and  three-tenths  grammes;  Solution  of  Soda, 

•  After  ignition. 
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Distilled  Water,  of  each,  a  sufficient  quantify.  To  make  one  hundred  parts.  To  the 
Oxalic  Acid  add,  from  a  burette,  enough  Solution  of  Soda  exactly  to  neutralize  the 
acid,  as  indicated  by  the  color  of  litmus,  and  note  the  number  [n)  of  cubic  centimeters 
of  the  Solution  of  Soda  required.  Take  ten  times  (10«)  this  number  of  cubic  centime- 
ters of  the  same  solution  of  Soda,  and  add  thereto  enough  Distilled  Water  to  make  the 
solution  measure  one  thousand  cubic  centimeters.  This  solution  should  neutralize  exactly 
an  equal  volume  of  Volumetric  Solution  of  Oxalic  Acid."  U.S. 

Note.  The  Volumetric  Solution  is  gradually  added,  from  a  burette,  to  the  article  to 
be  tested,  until  the  mixture,  on  stirring,  shows  a  neutral  reaction  with  litmus  or  some 
other  suitable  indicator. 

One  cubic  centimeter  is  the  equivalent  of : 

Gramme. 

Sodium.  Hydrate  (Soda,  absolute) 0"U40() 

Acetic  Acid,  absolute 0-0600 

Citric  .Acid,  crystallized .• 00700 

Hydrobromic  Acid,  absolute 00808 

Hydrochloric  Acid,  absolute 00364 

Hydriodic  Acid,  absolute 0  1276 

Lactic  Acid,  absolute 00900 

Nitric  Acid,  absolute 00630 

Oxalic  Acid,  crystallized 0-0630 

Sulphuric  Acid,  abs.-lute 0  0490 

Tartaric  Acid,  crystallized 00750 

The  follawingnamed  qfftcinals  are  testedwiih  this  solution :  Acidum  Aceticum,  Acidum 
Aceticiun  Dihitum,  Acidum  Aceticum  Glaciale,  Acidum  Citricum,  Acidum  Hydro- 
bromicum  Dilutum,  Acidum  Hydrochloricum,  Acidum  Hydrochloricum  Dilutum, 
Acidum  Lacticum,  Acidum  Nitricum,  Acidum  Nitricum  Dilutum,  Acidum  Sulphuri- 
cum,  Acidum  Sulphuricum  Aromaticum,  Acidum  Sulphuricum  Dilutum,  Acidum 
Tartaricum.  , 

QUALITATIVE  TESTS.  Br. 

Those  here  jjiven  are  all  in  the  state  of  solution,  and  are  used  for  determining  the  char- 
acter of  [larticular  substances,  whether  isolated  or  in  composition  ;  thus  enabling  us  to 
ascertain  tiie  identity  of  medicines,  their  purity  or  impurity,  and  the  character  of  the 
foreign  ingredients,  which  may  be  mixed  wiih  them  accidentally,  or  with  a  view  to 
adulteration. 

Solution  of  Acetate  of  Copper.  "  Take  of  Subacetate  of  Copper  of  Commerce,  in 
fine  powder,  half  an  ounce  [avoirdupois]  ;  Acetic  Acid  onefuidonnce  [Imperial  measure]  ; 
Distilled  Water  a  sufficiency.  Dilute  the  Acid  with  half  a  fluidounce  [Imp.  meas.]  of  the 
Water;  digest  the  Subacetate  of  Copper  in  the  mixture  at  a  temperature  not  exceeding 
212°  F.  with  repeated  stirring,  and  continue  the  heat  until  a  dry  residue  is  obtained. 
Digest  this  in  four  [fluid]ounces  of  boiling  Distilled  Water,  and  by  the  addition  of  more 
of  the  Wat'T  make  up  the  solution  to  five  fluidounces  [Imp.  meas.].     Filter  it."  Br. 

Solution  of  Acetate  of  Potassa.  Dissolve  half  an  avoirdupois  ounce  of  Acetate 
of  Polassa  in  five  fluidounces  [Imp.  meas.]  of  Distilled  Water,  and  filter.  Br. 

Solution-  of  Acetate  of  Soda.  Dissolve  half  an  avoirdupois  ounce  of  Acetate  of 
Soda  in  five  fluidounces  [Imp.  meas.]  of  Distilled  Water,  and  filter.  Br. 

Solution  of  Albumen.  Mix,  by  trituration  in  a  mortar,  the  White  of  one  Egg  and 
four  fluidounces  [Imp.  meas.]  of  Distilled  Water,  and  filter  through  clean  tow  pre- 
viously moistened  with  Distilled  Water.  The  solution  should  be  prepared  when  wanted 
for  use.  Br. 

Solution  of  Ammonio-nitrate  of  Silver.  "  Take  of  Nitrate  of  Silver,  in  crystals, 
a  quarter  of  an  ounce  [avoirdupois]  ;  Solution  of  Ammonia  half  a  fluidounce,  or  a  suffi- 
ciency;  Distilled  Water  a  sufficiency.  Dissolve  the  Nitrate  in  eight  fluidounces  of  the 
Water,  and  to  the  solution  add  the  Ammonia  until  the  precipitate  first  formed  is  nearly 
dissol  ved.  Filter,  and  add  Distilled  Water,  so  that  the  bulk  may  be  ten  fluidounces  [Imp. 
meas.]."  Br. 

Solution  of  Ammokio-sulphate  of  Copper.  "  Take  of  Sulphate  of  Copper,  in 
crystals,  half  an  ounce  [avoirdupois]  ;  Solution  of  Ammonia.  Distilled  Water,  each,  a 
sufficiency.  Di.ssolve  the  Sulphate  in  eight  fluidounces  of  the  Water,  and  to  the  solution 
add  the  Ammonia  until  the  precipitate  first  formed  is  nearly  dissolved.  Filter,  and  then 
add  Distilled  Water,  so  that  the  bulk  may  be  ten  fluidounces  [Imp.  meas.]."  Br. 

Solution  of  Ammonio-sulphate  of  Maonesta.  "  Take  of  Sulphate  of  Magnesia 
one  ounce  [avoirdupois]  ;  Chloride  of  Ammonium  half  an  ounce;  Solution  [Water]  of 
Ammonia  half  a  fluidounce  ;  Distilled  Water  a  sufficiency.  Dissolve  the  Sulphate  and 
Chloride  in  eight  fluidounces  of  the  Water,  and  to  the  Solution  add  the  Ammonia,  and 
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as  much  Distilled  Water  as  will  make  up  the  bulk  to  ten  fluidounces  [Imp.  meas.]. 
Filter  it."  Br. 

Solution  of  Boracic  Acid.  Dissolve ^f^.v  grains  of  Boracic  Acid  in  one  Suidounce 
[Imp.  meas.]  of  Kectified  Spirit,  and  filter.  Br. 

Solution  of  Bromine.  Upon  tenminims  of  Bromine,  in  a  bottle  furnished  with  an 
accurately  fitting  glass  stopper,  pour  Jive  Jfuidoiinces  [Imp.  meas.]  of  Distilled  Water, 
and  shake  several  times.     Keep  ihe  solution  excluded  from  the  light.  Br. 

Solution  of  Carbonate  of  Ammonia.  "  Take  of  Carbonate  of  Ammonia,  in  small 
pieces,  half  an  ounce  [avoirdupois]  ;  Distilled  Water  ten  fluidounces  [Imp.  meas.].  Dis- 
solve and  filter."  Br. 

Solution  of  Chloride  of  Ammonium.  Solution  of  Hydroehlorate  of  Ammonia. 
Dissolve  one  avoirdupois  ointce  of  Chloride  of  Ammonium  in  ten  fluidounces  [Imp.  meas.] 
of  Distilled  Water,  and  filter.  Br. 

Solution  of  Chloride  of  Barium.  "  Take  of  Chloride  of  Barium  in  crystals  one 
ounce  [av.]  ;  Distilled  Water  tenjluidounces  [Imp.  meas.].     Dissolve  and  filter."  Br. 

Solution  of  Chloride  of  Calcium.  "  Take  of  Chloride  of  Calcium  one  ounce 
[av.]  ;  Distilled  Water  ten  fluidounces  [Imp.  meas.].     Dissolve  and  filter."  Br. 

Saturated  Solution  of  Chloride  of  Calcium.  Dissolve /o?<7-  ounces  [avoirdu- 
pois] of  Chloride  of  Calcium  in  five  fluidounces  [Imp.  meas.]  of  Distilled  Water,  and 
filter.  Br. 

Solution  of  Chloride  of  Gold.  "  Take  of  fine  Gold,  reduced  by  a  rolling  machine 
to  a  thin  lamina,  sixty  grains ;  Nitric  Acid  one  ftuidraclmi  and  a  half  [Imperial  measure]  ; 
Hydrochloric  Acid  seven  fluidrachms  [Imp.  meas.]  ;  Distilled  Water  a  sufficiency.  Place 
the  Gold  in  a  flask  with  the  Nitric  and  six  fluidrachms  of  the  Hydrochloric  Acid,  first 
mixed  with  four  fluidrachms  of  the  Water,  and  digest  until  it  is  dissolved.  Add  to  the 
solution  the  additional  fluidrachm  of  Hydrochloric  Acid,  evaporate  at  a  heat  not  exceed- 
ing 212°  F.  until  acid  vapors  cease  to  be  given  ofi",  and  dissolve  the  Chloride  of  Gold 
thus  obtained  in  five  fluidounces  of  Distilled  W^ater.  The  solution  should  be  kept  in  a 
stoppered  bottle."  Br. 

Solution  of  Chloride  of  Tin.  "  Take  of  Granulated  Tin  one  ounce  [avoirdupois]  ; 
Hydrochloric  Acid  three  fluidounces ;  Distilled  Water  a  sufficiency.  Dilute  the  Acid  in 
a  flask  with  one  fluidounce  of  the  Water,  and,  having  added  the  Tin,  apply  a  moderate 
heat  until  gas  ceases  to  be  evolved.  Add  as  much  of  the  Water  as  will  make  up  the  bulk 
to  five  fluidounces,  and  transfer  the  solution,  together  with  the  undissolved  tin,  to  a  bottle 
with  an  accurately  ground  stopper."  Br. 

Solution  of  Gelatin.  "Take  of  Isinglass  [IchthyocoUa],  in  shreds,  fifty  grains ; 
Warm  Distilled  'W ater flve fluidounces.  Mix  and  digest  for  half  an  hour  on  a  water- 
bath  with  repeated  shaking,  and  filter  through  clean  tow  moistened  with  Distilled 
Water."  Br. 

Solution  of  Iodate  of  Potash.  "  Take  of  Iodine,  Chlorate  of  Potash,  each,  fifty 
grains ;  Nitric  Acid  eight  minims  /.Distilled  Water  ten  fluidounces  and  a  half.  Kub  the 
Iodine  and  Chlorate  of  Potash  together  to  a  fine  powder  ;  place  the  mixture  in  a  Florence 
flask,  and,  having  poured  upon  it  half  a  [fluid]ounce  of  the  Water  acidulated  with  the 
Nitric  Acid,  digest  at  a  gentle  heat  until  the  color  of  the  iodine  disappears.  Boil  for 
one  minuto,  then  transfer  the  contents  of  the  flask  to  a  capsule,  and  evaporate  to  perfect 
dryness  at  212°  F.  Finally  dissolve  the  residue  in  the  remaining  ten  [fluid]ounces  of 
Distilled  AVater,  filter  the  solution,  and  keep  it  in  a  stoppered  bottle."  Br. 

Solution  of  Iodide  of  Pota.ssium.  Dissolve  one  avoirdupois  ou7ice  of  Iodide  of  Po- 
tassium in  ten  fluidounces  of  Distilled  Water,  and  filter.  Br. 

Solution  of  Oxalate  of  Ammonia.  "  Take  of  Oxalate  of  Ammonia  half  an  ounce 
[avoirdupois]  ;  Warm  Distilled  Water  one  pint  [Imperial  measure].  Dissolve  and 
filter."  Br. 

Solution  of  Perchloride  of  Platinum.  "  Take  of  thin  platinum  foil  a  quarter 
of  an  ounce  [avoirdupois];  Nitric  Acid.  Hydrochloric  Acid,  each,  a  sufficiency;  Dis- 
tilled Water  seven  fluidounces.  Mix  a  fluidounce  of  the  Nitric  Acid  with  four  fluid- 
ounces  of  the  Hydrochloric  Acid  and  two  fluidounces  of  the  Water  ;  pour  the  mix- 
ture into  a  small  flask  containing  the  Platinum,  and  digest  at  a  gentle  heat,  adding 
more  of  the  Acids  mixed  in  the  same  proportion,  should  this  be  necessary,  until  the 
metal  is  dissolved.  Transfer  the  solution  to  a  porcelain  capsule,  add  to  it  a  fluidrachm 
of  Hydrochloric  Acid,  and  evaporate  on  a  water-bath  until  acid  vapors  cease  to  be 
given  off.  Let  the  residue  be  dissolved  in  the  remaining  five  [fluid]ounces  of  Distilled 
Water.     Filter  and  preserve  in  a  stoppered  bottle."  Br. 

Solution  of  Phosphate  of  Soda.  Dissolve  one  avoirdupois  ounce  of  crystallized 
Phosphate  of  Soda  in  teti  fluidounces  of  Distilled  Water,  and  filter.  Br. 

Solution  of  Eed  Prussiate  of  Potash.     Solution  of  Ferricyanide  of  Potassium. 
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Dissolve  a  quarter  of  an  ounce  [avoirdupois]  of  crystallized  Red  Piussiate  of  Potash  in 
five  fluidounces  of  Distilled  Water,  and  filter.  Br. 

Solution  of  Sulphate  of  Indigo.  "  Take  of  Indigo,  dry  and  in  fine  powder,  ^»e 
grams ;  Sulphuric  Acid  ten  fluidounces.  Mix  the  Indigo  with  a  fluidrachm  of  the  Acid 
in  a  small  test  tube,  and  sipply  the  heat  of  a  water-bath  for  an  hour.  Pour  the  blue 
liquid  into  the  remainder  of  the  Acid,  agitate  the  mixture,  and  when  the  undissolved 
indigo  has  subsided,  decant  the  clear  liquid  into  a  stoppered  bottle."  Br. 

Solution  of  Sulphate  of  Iron.  Dissolve  ten  grains  of  Granulated  Sulphate  of 
Iron  in  one  fluidounce  of  boiling  Distilled  Water,  and  filter.  This  solution  should  be 
prepared  when  wanted  for  use.   Br. 

Solution  of  Sulphate  of  Lime.  "  Take  of  Plaster  of  Paris  a  quarter  of  an  ounce 
[avoirdupois]  ;  Distilled  Water  one  pint  [Imperial  measure].  Rub  the  Plaster  of  Paris 
in  a  porcelain  mortar  for  a  few  minutes  with  two  [fluid]ounces  of  the  Water,  introduce 
the  mixture  thus  obtained  into  a  pint  bottle  [Imp.  meas.]  containing  the  rest  of  the 
Water,  shake  well  several  times,  and  allow  the  undissolved  sulphate  to  subside.  When 
this  has  occurred,  filter."  Br. 

Solution  of  Sulphide  of  Ammonium.  "  Take  of  Solution  of  Ammomsx,  five  fluid- 
ounces.  Put  three  fluidounces  of  the  Ammonia  into  a  bottle,  and  conduct  into  this  a 
stream  of  Sulphuretted  Hydrogen  so  long  as  the  gas  continues  to  be  absorbed  ;  then  add 
the  remainder  of  the  Ammonia,  and  transfer  the  solution  to  a  green-glass  bottle  fur- 
nished with  a  well-ground  stopper."   Br. 

Solution  of  Tartaric  Acid.  Dissolve  one  avoirdupois  ounce  of  crystallized  Tar- 
taric Acid  in  eight  fluidounces  of  Distilled  Water,  add  two  fluidounces  of  Rectified  Spirit, 
and  keep  the  solution  in  a  stoppered  bottle.  The  spirit  is  added  to  preserve  the  solu- 
tion. Br. 

Solution  of  Yellow  Prussiate  of  Potash.  Solution  of  Ferrocyanide  of  Potas- 
sium. Dissolve  a  quarter  of  an  ounce  [avoirdupois]  of  crystallized  "  Yellow  Prussiate 
of  Potash"  in  five  fiuidounces  of  Distilled  Water,  and  filter.  Br. 

QUANTITATIVE   TESTS.  Br. 

The  quantitative  tests  are  intended  to  estimate  the  quantity  of  any  particular  sub- 
stance in  the  mixture  or  compound  submitted  to  examination.  They  are  all  liquid, 
being  denominated  as  in  the  U.  S.  Pharmacopoeia  Volumetric  Solutions,  and  have  in- 
dividually been  frequently  referred  to,  throughout  the  Dispensatory,  when  it  was 
deemed  proper  to  indicate  a  method  of  determining  the  strength  of  medicines  or  their 
preparations,  and  to  distinguish  the  British  tests  from  those  officinal  in  the  U.  S.  Phar- 
macopoeia Br.  is  always  appended  to  the  former.  The  processes  for  volumetric  estima- 
tions may  be  performed  either  with  British  or  with  metrical  weights  and  measures,  and 
the  solutions  are  so  arranged  that  they  will  be  of  the  same  strength,  and  the  same  in- 
dications will  be  obtained  in  using  them,  whichever  system  is  employed,  without  the 
necessity  of  altering  any  of  the  figures  by  which  the  quantities  of  the  substances  tested 
or  of  the  test-solutions  required  in  the  process  are  expressed.  The  method  of  operating 
in  volumetric  analysis  is  simple.  The  quantities  of  the  substance  to  be  tested  are  ex- 
pressed by  grains,  those  of  the  test-solution  by  grain-measures,  that  is,  the  volume  of  a 
grain  of  distilled  water  at  60°  F.  According  to  the  metrical  system  the  quantities  of 
the  substances  to  be  tested  are  expressed  in  grammes  by  weight,  whilst  the  quantities 
of  the  test-solutions  employed  in  testing  are  expressed  in  cubic  centimetres,  the  cubic 
centimetre  being  the  volume  of  a  gramme  of  distilled  water.  As  the  cubic  centimetre 
bears  the  same  relation  to  the  gramme  that  the  grain-measure  bears  to  the  grain,  the 
one  system  may  be  substituted  for  the  other  with  no  dift'erence  in  the  results,  excepting 
that,  by  the  metrical  system,  all  the  quantities  will  be  expressed  in  relation  to  a  weight 
(the  gramme)  which  is  more  than  fifteen  times  as  great  as  the  British  grain.  In  prac- 
tice it  will  be  found  convenient,  in  substituting  metrical  for  British  weights  and 
measures,  to  reduce  the  values  of  all  the  numbers  to  one-tenth,  by  moving  the  decimal 
points,  as  is  done  in  the  British  tables  appended  to  the  descriptions  of  the  volu- 
metric solutions.  The  quantities  indicated  in  the  Pharmacopoeia,  which  in  grains  and 
grain-measures  can  be  conveniently  used,  would  be  found  inconveniently  large  if  the 
same  numbers  of  grammes  and  cubic  centimetres  were  employed.  A  glass  iuhe  (burette) 
is  to  be  provided,  capable,  when  filled  up  to  a  point  marked  0,  of  containing  1000 
grains  of  distilled  water  at  60°  F.,  and  beneath  this  point  graduated  into  100  equal 
parts.  Each  part,  therefore,  corresponds  to  10  grain-measures.  Into  this  tube  the 
volumetric  solution  is  to  be  introduced  of  a  certain  strength,  so  that  the  quantity  of  the 
substance  dissolved  which  may  be  consumed  in  the  application  of  the  test  is  at  once 
known,  by  observing  the  number  of  grain-measures  of  the  volumetric  solution  which 
have  disappeared.  This  quantity,  being  known,  measures  the  quantity  of  the  substance 
acted  on  by  the  test,  supposing  the  nature  of  the  reactions  to  be  understood,  and  the 
equivalents  of  the  several  substances  well  ascertained.     For  convenient  measurement 
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it  will  be  necessary  to  have  a  cylindrical  glass  jar,  capable  of  holding  10,000  grains  of 
distilled  water  up  to  a  point  marked  0,  and  below  this  point  graduated  into  100  equal 
parts;  and  a  flask  which,  when  filled  to  a  mark  on  the  neck,  contains  precisely  10,000 
grains  of  distilled  water  at  60°,  or,  in  other  words,  has  a  capacity  of  10,000  grain- 
measures.  For  metrical  weights  and  measures:  1.  A  glass  flask  which,  when  filled  to 
a  mark  on  the  neck,  contains  one  litre  or  1000  cubic  centimetres.  2.  A  graduated  cylin- 
drical jar  which,  when  filled  to  0,  contains  one  litre  (1000  cubic  centimetres),  and  is 
divided  into  100  equal  parts.  3.  A  burette.  A  graduated  tube  which,  when  filled  to 
0,  holds  100  cubic  centimetres,  and  is  divided  into  100  equal  parts.  One  cubic  centi- 
metre is  the  volume  of  one  gramme  of  distilled  water  at  4°  C*  1000  cubic  centimetres 
equal  one  litre.  The  volumetric  solutions,  before  being  used,  should  be  well  shaken, 
in  order  that  they  may  be  uniform  throughout.  They  should  be  kept  in  stoppered 
bottles.     All  the  measurements  sh6uld  be  made  at  60°  F. 

Volumetric  Solution  of  Bichkomate  of  Potash.  Formula  of  the  salt  KO,2CrOj 
=  147-5,  or  KjCr20T  =  295.  "Take  of  Bichromate  of  Potash  147-5  grains;  Distilled 
Water  a  sufficiency.  Put  the  Bichromate  into  the  10,000  grain  flask,  and,  having  half 
filled  the  flask  with  the  Water,  allow  the  salt  to  dissolve;  then  dilute  the  solution  with 
more  Water,  until  it  has  the  exact  bulk  of  10,000  grain-measures."  {Br.)  The 
quantity  of  this  solution  which  fills  the  volumetric  tube  to  0  (1000  grain-measures) 
contains  14-75  grains  of  the  Bichromate,  J^th  of  KO,2Cr03  or  ^^th  of  KzCtjOt,  and, 
when  added  to  a  solution  of  a  protosalt  of  iron  acidulated  with  hydrochloric  acid,  is 
capable  of  converting  16-8  grains  of  iron  from  the  state  of  a  protosalt  to  that  of  a  persalt. 
Grammes  and  cubic  centimetres  may  be  employed  instead  of  grains  and  grain-measures, 
but  for  convenience  yV*^  ^^  ^^^  numbers  should  be  taken.  Thus,  14-75  grammes  of 
bichromate  of  potash  should  be  made  to  form  1000  cubic  centimetres  of  solution.  100 
cubic  centimetres  of  this  solution  contain  1-475  grammes  of  the  bichromate  (x^^th  of 
KO,2Cr03  or  y^^th  of  KjCtiOt  in  grammes),  and  when  added  to  a  solution  of  protosalt 
of  iron  acidulated  with  hydrochloric  acid  are  capable  of  converting  1-68  grammes  of 
iron  (x^oth  of  6Fe  or  ^\jjth  of  6Fe,  in  grammes)  from  the  state  of  protosalt  to  that  of 
persalt.  In  practising  this  volumetric  process,  it  is  known  that  the  whole  of  the  proto- 
salt has  been  convened  into  a  persalt,  when  a  minute  drop  of  the  solution,  placed  in 
contact  with  a  drop  of  the  solution  of  ferricyanide  of  potassium,  on  a  white  plate, 
ceases  to  strike  with  it  a  blue  color.  Br. 

Volumetric  Solution  of  Hyposulphite  of  Soda.  Formula  of  the  crystallized 
salt  NaO,SjOj -f  5H0  =  124,  or  Na2H2S20«.4HiO  =  248.  "Take  of  Hyposulphite  of 
Soda,  in  crystals,  2^0  grains ;  Distilled  Vf&iQT  a  sufficiency.  Dissolve  the  Hyposulphite 
in  10,00(F grain-measures  of  the  Water.  Fill  a  burette  with  this  solution  and  drop  it 
cautiously  into  1000  grain-measures  of  the  volumetric  solution  of  Iodine  until  the 
brown  color  is  just  discharged.  Note  the  number  of  grain-measures  (n)  required  to 
produce  this  effect ;  then  put  8000  grain-measures  of  the  same  solution  into  a  graduated 
jar,  and  augment  this  quantity  by  the  addition  of  Distilled  Water  until  it  amounts  to 
— ^ —  grain-measures.  If,  for  example,  n^950,  the  8000  grain-measures  of  solution 
should  be  diluted  to  the  bulk  of  *^^"^  =  8421  grain-measures.  Of  this  solution  1000 
grain-measures  contain  24-8  grains  of  the  hyposulphite  (xV^^  ^^  2(NaO,S,Oj  +  5H0), 
or  y\yth  of  Na2H2S20.4H20,  in  grains),  and,  therefore,  correspond  to  12*7  grains  of  iodine 
(xjth  of  an  equivalent).  Grammes  and  cubic  centimetres  may  be  employed  instead 
of  grains  and  grain-measures,  but  for  convenience  y'jth  of  the  numbers  should  be  taken. 
100  cubic  centimetres  of  this  solution  contain  2-48  grammes  of  the  hyposulphite  (y^^yth 
of  2(NaO,S202  -f-  oHO),  or  y^^th  of  NatH2S2044H20,  in  grammes)  and  therefore  corre- 
spond to  1-27  grains  of  iodine  (y^th  of  an  equivalent)."  Br. 

"  This  solution  is  used  for  estimating  free  iodine,  an  object  which  it  accomplishes  by 
forming  with  the  iodine,  iodide  of  sodium  and  tetrathionate  of  soda.  One  thousand 
grain-measures  of  it  include  one-tenth  of  two  eqs.  of  the  hyposulphite  in  grains,  and 
therefore  correspond  to  12-7  grains  of  free  iodine."  Br.  1864. 

Volumetric  Solution  of  Iodine.  Formula  I  =  127.  "  Take  of  Iodine  127  grains  ; 
Iodide  of  Potassium  180  grains  ;  Distilled  Water  a  sufficiency.  Put  the  Iodide  of  Potas- 
sium and  Iodine  into  the  10,000  grain  flask,  fill  the  flask  to  about  two-thirds  of  its  bulk 
with  the  Distilled  Water,  gently  airitate  until  solution  is  complete,  and  then  dilute  the 
solution  with  more  of  the  Water,  until  it  has  the  exact  volume  of  10,000  grain-measures. 
Of  this  solution  1000  grain-measures  contain  xV^h  of  an  eq.  in  grains  (12-7  grains)  of 
iodine,  and  therefore  correspond  to  1-7  grains  of  sulphuretted  hydrogen,  3-2  grains  of 
sulphurous,  and  4-95  grains  of  arsenious  acid.  Grammes  and  cubic  centimetres  may 
be  employed  instead  of  grains  and  grain-measures,  but  for  convenience  xV^  °^  ^^® 
numbers  should  be  taken.  100  cubic  centimetres  contain  1-27  grammes  of  iodine  and 
correspond  to  017  grammes  of  sulphuretted  hydrogen,  032  grammes  of  sulphurous, 
and  0-495  grammes  of  arsenious  acid."  Br. 

This  solution  may  be  employed  for  determining  the  amount  of  sulphuretted  hydrogen 

*  It  is  customary  to  make  the  measnrements  with  metrical  appamtas  at  60^  F. 
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or  of  a  metallic  sulphide  in  a  fluid,  but  is  chiefly  used  for  the  estimation  of  sulphurous 
and  arsenious  acids.  It  is  dropped  from  the  burette  into  the  liquid  to  be  tested  until 
free  iodine  begins  to  appear  in  the  solution. 

Volumetric  Solution  of  Nitrate  of  Silver.  Formula  of  the  salt  A^0,N05  = 
170,  or  AgNOs  =  170.  "  Take  of  Nitrate  of  Silver  170 ^'rams;  Distilled  Water  a  stif- 
ficiency.  Put  the  Nitrate  into  the  10,000  grain  flask,  and  having  half  filled  the  flask 
with  the  Water,  allow  the  salt  to  dissolve ;  then  dilute  the  solution  with  more  of  the 
Water  until  it  has  the  exact  bulk  of  10,000  grain-measures.  The  solution  should  be 
kept  in  an  opaque  stoppered  bottle.  Of  this  solution  1000  grain-measures  contain  yijyth 
of  an  eq.  in  grains  of  nitrate  of  silver  (or  17-0  grains).  Grammes  and  cubic  centimetres 
may  be  employed  instead  of  grains  and  grain-measures,  but  for  convenience  y\jth  of 
the  numbers  should  be  taken.  100  cubic  centimetres  contain  x^ijth  of  an  equivalent  in 
grammes  of  nitrate  of  silver  (or  .1-7  grammes)."  J^.  Upon  dropping  it  into  dilute 
hydrocyanic  acid  rendered  alkaline  by  soda,  the  precipitate  first  formed  is  upon  agitation 
redissolved,  and  continues  to  be  so  until  the  whole  of  the  cyanogen  of  the  acid  has 
united  with  the  sodium  and  silver,  forming  the  double  cyanide  of  sodium  and  silver. 

Volumetric  Solution  of  Oxalic  Acid.  Formula  of  crvstallized  oxalic  acid  2H0, 
0^05+  4H0  =  126,  or  H2C2O4.2H2O  =  126.  "  Take  of  Purified  Oxalic  Acid,  in  crystals, 
quite  dry,  but  not  eflioresced,  630  grains;  Distilled  Water  a  sufficiency.  Put  the 
Oxalic  Acid  into  the  10,000  grain  flask,  fill,  the  flask  to  about  two-thirds  of  its  bulk 
with  the  Water,  allow  the  acid  to  dissolve,  and  then  dilute  the  solution  with  more  of 
the  Water  until  it  has  the  exact  volume  of  10,000  grain-measures.  Of  this  solution 
1000  grain-measures  contain  half  an  eq.  in  grains  (63)  of  oxalic  acid,  and  are  therefore 
capable  of  neutralizing  one  eq.  in  grains  of  an  alkali  or  alkaline  carbonate.  Grammes 
and  cubic  centimetres  may  be  employed  instead  of  grain  and  grain-measures,  but  for 
convenience  ^^i\\  of  the  numbers  should  be  taken.  100  cubic  centimetres  contain  Jigth 
of  an  equivalent  in  grammes  (63  grammes)  of  oxalic  acid,  and  will  neutralize  ^''Tyth 
of  an  equivalent  in  grammes  of  an  alkali."  Br. 

Volumetric  Solution  of  Soda.  Formula  of  hydrate  of  soda  NaO,HO  40,  =  or 
K'aH0  =  40.  "Take  of  Solution  of  Soda,  Distilled  Water,  each,  a  sufficiency.  Fill  a 
burette  with  the  Solution  of  Soda,  and  cautiously  drop  this  into  68  grains  of  Purified 
Oxalic  Acid  dissolved  in  about  two  ounces  of  the  Water,  until  the  acid  is  exactly  neu- 
tralized as  indicated  by  litmus.  Note  the  number  of  grain-measures  (w)  of  the  solution 
used,  and  having  then  introduced  9000  grain-measures  of  the  Solution  of  Soda  into 
a  graduated  jar,  augment  this  quantity  by  the  addition  of  water,  until  it  becomes 
9000x1000  grain-measures.  If,  for  example,  n  =  930,  the  9000  grain-measures  should  be 
augmented  to  — ^^ —  =  9677  grain-measures.  Of  this  solution  1000  grain-measures 
contain  one  eq.  in  grains  (40  grains)  of  hydrate  of  soda,  and  will,  therefore,  neutralize 
one  eq.  in  grains  of  any  monobasic  acid.  Grammes  and  cubic  centimetres  may  be  em- 
ployed instead  of  grains  and  grain-measures,  but  for  convenience  y^tli  of  the  numbers 
should  be  taken.  100  cubic  centimetres  contain  yi^^th  of  an  equivalent  in  grammes  (4 
grammes)  of  hydrate  of  soda,  and  will  neutralize  y'^th  of  an  equivalent  in  grammes  of 
an  acid."  Br. 


ART  OF  PRESCRIBING  MEDICINES. 

The  art  of  prescribing  medicines,  i.e.,  of  adapting  them  to  the  treatment  of  individ- 
ual cases,  is  one  of  prime  importance,  which,  however,  can  scarcely  with  propriety  be 
fully  discussed  in  a  work  like  the  present.  As  explanatory  of  our  own  text,  and  as 
aff"ording  some  guidance  to  the  young  practitioner,  and  also  to  the  apothecary  in  inter- 
preting prescriptions,  we  ofl"er  a  few  remarks,  with  practical  examples. 

1.  Dose  of  Medicines.  In  this  work  a  minimum  and  maximum  dose  for  adults  is 
usually  given  for  each  article.  In  interpreting  these  doses  the  practitioner  should  re- 
member that  it  is  rarely  proper  to  begin  with  ihe  amount  stated  as  maximum,  whilst, 
on  the  other  hand,  the  minimum  dose  will  only,  in  exceptional  cases,  produce  the  full 
physiological  eff'ect  of  the  remedy.  When  a  powerful  remedy  is  being  used,  and  a  decided 
eff'ect  is  desired,  it  is  best  to  commence  with  the  smaller  dose  and  to  in  rease  cautiously. 
There  are  various  circumstances  modifying  the  dose  which  demand  attention. 

Age.  The  young  require  a  smaller  dose  than  those  of  maturity  ;  and  the  old,  though 
their  systems  are,  perhaps,  less  susceptible  to  the  action  of  medicines  than  those  of  the 
middle-aged,  cannot  bear  an  equally  forcible  impression  from  depressing  remedies. 

The  following  rule  of  Dr.  Young  is  almost  universally  adopted. 

"For  children  under  twelve  years,  the  doses  of  most  medicines  must  be  diminished 
in  the  proportion  of  the  age  to  the  age  increased  by  twelve ;  thus,  at  two  years  to  \ ; 

viz.,  2"4rT2^^  T"     "^^  twenty-onfj  the  full  dose  may  be  given." 

To  the  above  rule  some  exceptions  are  off'ered  in  particular  medicines.    Thus,  purga- 
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tives,  diaphoretics,  and  diuretics  must  usually  be  given  to  children  in  larger,  and  nar- 
cotics in  smaller,  doses  than  those  called  for  bj  Young's  rule.  A  babe  six  months  old 
will  often  not  be  affected  by  one-fourth  the  adult  dose  of  castor  oil,  or  one-sixth  the  dose 
of  calomel,  but  will  not  bear  well  more  than  one  twenty-fifth  the  dose  of  opium. 

Sex,  Temperament,  and  Idiosyncrasy.  Females  usually  require  somewhat  smaller 
doses  than  males,  and  persons  of  sanguine  temperament  than  the  phlegmatic.  Consti- 
tutional peculiarities,  called  idiosyncrasies,  often  exist  in  individuals,  rendering  them 
more  than  usually  susceptible  or'  insusceptible  to  the  action  of  certain  remedies,  the 
dose  of  which  must  be  modified  accordingly.  Thus,  in  some  persons  a  grain  or  two  of 
calomel  will  excite  salivation,  while  in  others  scarcely  any  quantity  which  can  be  safely 
administered  will  produce  this  effect.  Sometimes,  moreover,  a  medicine  operates  on  an 
individual  in  a  manner  wholly  different  from  its  ordinary  mode.  In  all  such  cases  ex- 
perience is  the  only  sure  guide ;  and  when  a  physician  is  called  to  a  patient,  not  before 
known,  careful  inquiries  should  always  be  made. 

Habit.  Generally  speaking,  the  susceptibility  to  the  action  of  medicines  is  dimin- 
ished by  their  frequent  and  continued  use;  and,  in  order  to  maintain  a  given  impres- 
sion, the  quantity  must  be  regularly  increased.  This  is  especially  true  in  regard  to  the 
narcotics,  which  are  sometimes  borne  in  enormous  doses  by  those  habituated  to  their 
use.  It  is  a  good  practical  rule  in  prescribing,  when  circumstances  demand  the  con- 
tinuance, for  a  considerable  length  of  time,  of  some  particular  effect,  to  vary  the  medi- 
cine, and  employ  successively  several  with  the  same  general  powers,  so  as  not  too 
rapidly  to  exhaust  the  susceptibility  to  the  action  of  any  individual  remedy.  A  patient 
accustomed  to  one  narcotic  is  usually  found  blunted  towards  other  cognate  medicines. 

2.  Mode  of  Administering  Medicines.  This  has  reference  both  to  the  combination  of 
medicines  with  one  another,  and  to  the  form  in  which  they  are  exhibited. 

Simplicit}'  in  prescription  is  always  desirable.  Remedies  should  never  be  mixed  to- 
gether without  a  definite  purpose.  Those  exceedingly  complex  prescriptions,  formerly 
so  much  in  vogue,  of  which  the  ingredients  were  so  numerous  as  to  render  altogether 
impossible  a  reasonable  estimate  of  their  bearing  on  each  other,  or  of  their  effects  on  dis- 
ease, have  been  generally  abandoned  by  modern  practitioners.  The  only  ground  upon 
which  any  of  them  can  be  justifiably  retained  is  that,  by  very  frequent  trials,  through 
a  long  course  of  years,  and  in  various  states  of  disease,  their  influence  on  the  system 
may  have  been  fully  ascertained,  so  that  they  may  be  considered  rather  in  the  light  of 
a  single  remedy  than  a  compound  of  many.  A  brief  enunciation  of  a  few  general 
jirinciples  in  regard  to  the  art  of  combination  may  be  useful. 

Kemedies  of  the  same  general  character  may  be  given  in  connection,  in  order  to  in- 
crease their  energy,  or  to  render  their  action  more  certain.  It  has  been  well  ascertained 
that  substances  thus  combined  will  often  act  vigorously,  when,  severally,  they  would 
produce  comparatively  little  effect;  and  it  sometimes  happens  that,  while  their  activity 
is  augmented,  they  are  rendered  less  irritating,  as  in  the  case  of  the  drastic  cathartics. 

Different  medicines  are  very  often  mixed  together,  in  order  to  meet  different  and  co- 
existing indications,  without  any  reference  to  the  influence  which  they  may  recipro- 
cally exert  on  each  other.  Thus,  in  the  same  patient  we  not  unfrequently  meet  with 
debility  of  stomach  and  constipation  of  the  bowels,  connected  with  derangement  of  the 
hepatic  function.  To  answer  the  indications  presented  by  these  morbid  conditions,  we 
may  properly  combine,  in  the  same  dose,  a  tonic,  cathartic,  and  mercurial  alterative. 
For  similar  reasons  we  often  unite  tonics,  purgatives,  and  emmenagogues,  anodynes  and 
diaphoretics,  emetics  and  cathartics,  antacids,  astringents,  and  tonics. 

Medicines  acting  differently  in  certain  respects  are  combined  to  modify  each  other's 
powers,  or  to  gain  strength  at  some  especial  point  where  their  actions  overlap.  In  this 
way  seemingly  new  powers  are  sometimes  developed,  and  those  previously  existing  are 
greatly  increased.  Examples  of  such  a  result  are  afforded  in  the  oflScinal  powder  of 
ipecacuanha  and  opium,  which  acts  as  a  diaphoretic  beyond  the  capabilities  of  either  of 
its  constituents.  The  effects  of  one  medicine  are,  in  numerous  instances,  increased  by 
the  influence  of  another  in  augmenting  the  natural  susceptibility  of  the  system  to  its 
action.  Thus,  bitters  enable  cathartics  to  operate  in  smaller  doses  ;  purgatives  awaken 
the  dormant  susceptibility  to  the  action  of  mercury*.  In  some  instances,  the  action  of 
one  medicine  is  promoted  by  that  of  another  apparently  of  a  nature  wholly  opposite. 
Thus,  when  calomel  and  opium  are  given  in  colic,  the  purgative  operation  of  the  former 
is  facilitated  by  the  relaxation  of  intestinal  spasm  produced  by  the  latter.  Medicines, 
in  addition  to  the  effects  for  which  they  are  administered,  very  frequently  produce  dis- 
agreeable symptoms,  which  may  be  moderated  or  altogether  prevented,  by  combination 
with  other  medicines  ;  and  this  object  may  usually  be  accomplished  without  in  the  least 
degree  iyterfering  with  the  remedial  influence  desired.  Thus,  the  griping  produced  by 
cathartics,  and  the  nausea  by  these  and  various  other  medicines,  may  be  often  corrected 
by  the  simultaneous  use  of  aromatics.  To  cover  the  disagreeable  taste  or  odor  of  cer- 
tain medicines,  and  to  afford  a  convenient  vehicle  for  their  administration,  are  also  im- 
portant objects  of  combination  ;  as  upon  these  circumstances  often  depend  the  accepta- 
bility of  the  medicine  to  the  stomach,  and  even  the  possibility  of  inducing  the  patient  to 
swallow  it.     Substances  should  be  preferred  as  vehicles  which  are  calculated  to  render 
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the  medicine  acceptable  to  the  palate  and  stomach,  and  in  other  ways  to  correct  its  dis- 
agreeable effects ;  as  syrups  for  powders,  the  aromatic  waters  for  medicines  given  in  the 
form  of  mixture,  and  carbonic  acid  water  for  the  neutral  salts. 

But,  in  the  mixing  of  medicines,  care  should  be  taken  that  they  are  neither  chemically 
nor  physiologically  incompatible;  in  other  words,  that  they  are  not  such  as  will  react 
on  each  other  so  as  to  produce  new  and  unexpected  combinations,  nor  such  as  will  exert 
contrary  and  opposite  effects  upon  the  system.  Thus,  when  the  operation  of  an  acid  is 
desired,  an  alkali  should  not  be  given  at  the  same  time,  as  they  unite  to  form  a  third 
substance  entirely  different  from  either ;  nor  should  a  soluble  salt  of  lime,  barium,  or 
lead  be  given  with  sulphuric  acid  or  a  soluble  sulphate,  as  decomposition  would  ensue, 
with  the  production  of  an  inert  compound.  So,  also,  in  relation  to  physiological  incom- 
patibility, diaphoretics  and  diuretics  should  not,  as  a  general  rule,  be  united  with  a  view 
to  their  respective  effects;  as  these  are  to  a  certain  extent  incompatible,  one  being  di- 
minished by  whatever  has  a  tendency  to  increase  the  other.  There  are  cases,  however, 
in  which  we  may  advantageously  combine  medicines  with  a  view  to  their  chemical  re- 
action, as  in  the  instance  of  the  effervescing  draught ;  and  circumstances  sometimes  call 
for  the  union  of  remedies  apparently  opposite,  as  in  the  case  of  colic  before  alluded  to, 
in  which  opium  may  be  advantageously  combined  with  purgatives.  Still,  such  combina- 
tions should  never  be  formed,  unless  with  a  full  understanding  of  their  effects. 

The/or/n  in  which  medicines  are  exhibited  is  often  an  object  of  considerable  impor- 
tance. By  variation  in  this  respect,  according  to  the  nature  of  the  medicine,  the  taste 
of  the  patient,  or  the  condition  of  the  stomach,  we  are  frequently  enabled  to  secure  the 
favorable  operation  of  remedies,  which,  without  such  attention,  might  prove  useless  or 
injurious.  Medicines  may  be  given  in  the  solid  state,  as  in  the  form  of  powder,  pill, 
troche,  or  electuary;  in  the  state  of  mixture,  in  which  a  solid  is  suspended  in  a  liquid, 
or  one  liquid  is  mechanically  mixed  with  another  in  which  it  is  insoluble;  or  in  the 
state  of  solution,  under  which  may  be  included  the  various  forms  of  infusion,  decoction, 
tincture,  wine,  vinegar,  syrup,  honey,  and  oxymel. 

In  writing  extemporaneous  prescriptions,  neatness,  order,  and  precision  should  always 
be  observed;  as,  independently  of  the  pleasing  moral  effect,  a  positive  practical  advan- 
tage results  in  the  greater  accuracy  which  the  habit  of  attending  to  them  gives  to  the 
prescriber,  and  the  comparative  certainty  which  they  afford  that  his  directions  will  be 
strictly  complied  with.  As  a  general  rule,  when  medicines  are  combined  in  prescrip- 
tion, the  most  important  should  come  first  in  order,  next  the  adjuvant  or  corrigent,  and 
lastly  the  vehicle.  Sometimes,  however,  it  is  important  to  indicate  to  the  pharmacist 
the  succession  in  which  the  substances  should  be  combined,  and  this  may  render  con- 
venient a  deviation  from  the  order  above  mentioned.  The  phj'sician  should  always  be 
careful  either  to  write  out  the  full  name  of  the  medicine,  or  to  employ  such  abbrevia- 
tions as  cannot  be  misunderstood.  Fatal  mistakes  have  been  occasioned  by  a  neglect  of 
this  precaution.  The  following  table  and  formulas  explain  and  illustrate  the  signs, 
abbreviations,  and  methods  habitually  used  in  prescribing. 

Table  of  Signs  and  Abbreviations. 


R 

Recipe. 

Take. 

Collyr. 

Collyrium. 

An  eye-water. 

aa 

Ana. 

Of  each. 

Cong. 

Congius  vel 

A  gallon  or  gal- 

lb 

Libra  vel  librse. 

A  pound  or 

congii. 

lons. 

pounds. 

Decoct. 

Decoctum. 

A  decoction. 

I 

Unciavelunciae. 

An  ounce  or 

Ft. 

Fiat. 

Make. 

ounces. 

Garg. 

Gargarysma. 

A  gargle. 

3 

Drachma  vel 

A  drachm  or 

Gm. 

Gramme  or 

15-5  grains. 

drachma}. 

drachms. 

gram. 

d 

Scrupulus  vel 

A  scruple  or 

Gr. 

Granum  vel 

A  grain  or 

scrupuli. 

scruples. 

grana. 

grains. 

0 

Octarius  vel  oc- 

A  pint  or  pints. 

Gtt. 

Gutta  vel  guttse. 

A  drop  or  drops. 

tarii. 

Haust. 

Haustus. 

A  draught. 

f5 

Fluiduncia  vel 

A  fluidounce  or 

Infus. 

Infusum. 

An  infusion. 

fluidunciae. 

fluidounces. 

M. 

Misce. 

Mix. 

f3 

Fluidrachma  vel 

A  fluidrachm  or 

1  Mass. 

Massa. 

A  mass. 

fluidrachmae. 

fluidrachms. 

Mist. 

Mistura. 

A  mixture. 

m. 

Minimum  vel 

A  minim  or 

Pil. 

Pilula  vel 

A  pill  or  pills. 

minima. 

minims. 

pihilie. 

Cc. 

Cubic  centi- 

About 16  min- 

Pulv. 

Pulvis  vel  pul- 

A  powdgr  or 

metre. 

ims. 

veres. 

powders. 

Chart. 

Chartula  vel 

A  small  paper 

Q.  S. 

Quantum  suffi- 

A  sufficient 

chartulse. 

or  papers. 

cit. 

quantity. 

Coch. 

Cochlear  vel 

A  spoqnful  or 

S. 

Signa. 

Write. 

cochlearia. 

spoonfuls. 

Ss. 

Semis. 

A  half. 
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Examples  of  Common  Extemporaneous  Prescriptions, 


Powders. 


R   Zinci  Sulphatis, 

Pulveris  Ipecacuanhas,  aa,  gr.  xx. 

Fiat  pulvis. 

S.  To  be  taken  in  a  wineglassful  of 
sweetened  water. 

An  active  emetic  in  narcotic  poisoning, 
etc. 

B   Pulveris  Jalapae  gr.  x. 

Potassii  Bitartratis  ^ii. 

Misce. 

S.  To  be  taken  in  syrup  or  molasses. 

A  hydragogue  cathartic,  used  in  drop- 
sy, and  in  scrofulous  inflammation  of  the 
joints. 

R   Sulphuris  7i. 

Potassii  Bitartratis  jii. 

Misce. 

8.  To  be  taken  in  syrup  or  molasses. 

A  laxative  used  in  piles  and  cutaneous 
diseases. 


R   Pulveris  Ehei  gr.  x. 

Magnesias  ^ss. 

Fiat  pulvis. 

S.  To  be  taken  in  syrup  or  molasses. 

A  laxative  and  antacid,  used  in  diar- 
rhoea, dyspepsia,  etc. 

B   Potassii  Nitratis  ^i. 

Antimonii  et  Potassii  Tartratis  gr.  i. 

Hydrargyri  Chloridi  Mitis  gr.  vi. 

Fiat  pulvis,  in  chartulas  sex  dividendus. 

S.  One  to  be  taken  every  two  hours  in 
syrup  or  molasses. 

A  refrigerant,  diaphoretic,  and  altera- 
tive, used  in  bilious  fevers  ;  usually  called 
nitrous  powders. 

B    Pulveris  Calumbae, 

Pulveris  Zingiberis,  aa,  51. 

Fiat  pulvis,  in  chartulas  sek  dividendus. 

S.  One  to  be  taken  three  times  a  day  in 
syrup  or  molasses. 

A  tonic,  used  in  dyspepsia. 


Pills. 


B   Pulveris  Aloes, 

Pulveris  Rhei,  aa,  ^ss. 

Olei  Caryophylli  gtt.  x. 

Saponis  ^i. 

Misce,  et  cum  aqua  fiat  massa  in  pilulas 
viginti  dividenda. 

S.  Two  or  three  to  be  taken  daily,  at 
bedtime,  or  before  a  meal. 

An  excellent  laxative  in  habitual  con- 
stipation. 

B    Pulveris  Aloes, 

Extract!  Quassias,  aa,  ^i. 

Olei  Anisi  Tt\^x. 

Syrupi  q.  s. 

Misce,  et  fiat  massa  in  pilulas  triginta 
dividenda. 

S.  Two  to  be  taken  once,  twice,  or  three 
times  a  day. 

A  laxative,  tonic,  and  carminative,  use- 
ful in  dyspepsia. 


B    Pulveris  Scillas  ^i. 

Hydrargyri  Chloridi  Mitis  gr.  x. 

Pulveris  Acacias, 

Sjrupi,  aa,  q.  s. 

Misce,  et  fiat  massa  in  pilulas  decern 
dividenda. 

S.  One  to  be  taken  twice  or  three  times 
a  day. 

A  diuretic  and  alterative,  much  used  in 
dropsy,  especially  when  complicated  with 
organic  visceral  disease. 

B   Plumbi  Acetatis,  in  pulv.  triti,  gr.  xii. 

Pulveris  Opii  gr.  i. 

Pulveris  Acacise, 

Syrupi,  aa,  q.  s.  ut  fiat  massa  in  pilulas 
sex  dividenda. 

S.   One  every  two,  three,  or  four  hours. 

An  astringent  much  employed  in  hae- 
moptysis and  uterine  hemorrhage. 


Mixtures. 


B    Magnesias  51. 

Syrupi  f^i. 

Tere  simul,  et  affunde 

Aquae  Acidi  Carbonici  f^iv. 

Fiat  haustus. 

S.    To  be  taken  at  a  draught,  the  mix- 
ture being  well  shaken. 

An  agreeable  magnesia  mixture. 

B    Mannas  ^^i. 

Foeniculi  contusi  zi. 

Aquae  bullientis  f3iv. 

Fiat  infusum  et  cola  ;  dein  adjice 

Magnesii  Carbonatis  ^ii. 

Ft.  "mist. 

S.    One-third  to  be  taken  every  three  or 
four  hours  till  it  operates. 


B    Olei  Ricini  f^iss. 

Tincturae  Opii  n\^xxx. 

Pulveris  Acacias, 

Sacchari,  aa,  ^ii. 

AquiB  Menthse  Viridis  i^iv. 

Acaciametsaccharum  cum  paululo  aquae 
menthse  tere;  dein  oleum  adjice,  et  iterura 
tere  ;  denique  aquam  reliquam  paulatim  in- 
funde,  et  omnia  misce. 

S.  A  tablespoonful  to  be  taken  every 
hour  or  two  hours  till  it  operates. 

Used  as  a  gentle  laxative  in  dysentery 
and  diarrhoea.  It  is  usually  known  by  the 
name  of  oleaginous  mixture. 
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Effervescing  Draught.  An  excellent"  diaphoretic  and  anti-eme- 

R    Potassii  Carbonatis  zii.  ^'"^  in  fever  with  nausea  or  vomiting.     If 

AquiB  f5iv.  morphine  is  needed,  it  should  be  dissolved 

Liqua         '  in  the  lemon  juice.     It  is  precipitated  from 

^     '                   Q  alkaline  solutions. 

R    Potassii  Bicarbonatis  ^iii.  R   Acidi  Nitrosi  f^^i. 

Aquae  fgiv.  Tincturae  Opii  gtt.  xl. 

Liqua  Aquae  Camphorse  f^viii. 

S.   Add  a  tablespoonful  of  the  solution  Misce. 

to  the  same  quantity  of  lemon  or  lime  juice,  S.  One-fourth  to  be  taken  every  three 

previously  mixed  with  a  tablespoonful  of  or  four  hours. 

water  ;  and  give  the  mixture  in  the  state  of  Hope's  cnmpJwr  mixture,  used  in  dysen- 

eflervescence,  every  hour  or  two  hours.  tery,  diarrhoea,  and  cholera. 

Solutions. 

R   Magnesii  Sulphatis  gi.  R   Quinise  Sulphatis  gr.  xii. 

Syrupi  Limoiiis  f3i.  Acidi  Sulphurici  Aromatici  gtt.  xxiv. 

Aquae  Acidi  Carbonici  f^vi.  ISyrupi  f3ss. 

Misce.  Aquae  Menthae  Piperitae  f§i. 

S.  To  be  taken  at  a  draught.  Misce. 

An   agreeable   mode   of  administering  S.  A  teaspoonful  to  be  taken  every  hour 

sulphate  of  magnesium.  or  two  hours. 

A  good  mode  of  administering  sulphate 
of  quinine  in  solution. 

Ikfusions. 

R   Sennffi  ^iii.  R   Calumbae  contusae, 

Magnesii  Sulphatis,  Zingiberis  contusi,  aa,  ^ss. 

Mannie,  aa,  ^ss.  Sennae  .^ii. 

Foeniculi  ^\.  Aquae  bullientis  Oi. 

Aquae  bullientis  Oss.  Macera  per  horam  in  vaseleviterclauso, 

Macera  per  horam  in  vase  leviter  clauso,  et  cola, 

et  cola.  S.  A  wineglassful  to  be  taken  morning, 

S.  A  teacupful  to  be  taken  every  four  noon,  and  evening,  or  less  frequently  if  it 

or  five  hours  till  it  operates.  operate  too  much. 

An  excellent  purgative  in  febrile  com-  An  excellent  remedy  in  dyspepsia  with 

plaints.  constipation  and  flatulence. 


METRIC    PRESCRIPTIONS. 

Of  late  years,  since  the  more  general  use  of  the  metric  system,  prescriptions  written 
according  to  this  method  have  been  frequently  employed,  especially  in  sections  of  our 
country  inhabited  by  those  who  are  accustomed  to  use  the  system,  which  is  now  almost 
exclusively  employed  in  Europe.  For  an  explanation  of  its  principles  the  reader  is 
referred  to  the  article  on  weights  and  measures,  page  1801.  Two  distinct  methods  are 
in  vogue' in  the  United  States,  called  respectively  gravimetric  and  volumetric;  in  the 
gravimetric  plan,  which  is  almost  exclusively  used  abroad,  no  measures  of  capacity 
are  employed,  weights  being  alone  used  ;  the  unit  of  weight,  the  gramme,  and  its  subdi- 
visions constituting  the  sole  weights.  This  method  is  objected  to  by  many,  who  are 
habituated  to  the  usual  American  practice  of  measuring  instead  of  weighing  liquids,  and 
ih^.  volumetric  method,  in  which  liquids  are  measured,  is  preferred,  the  unit  of  measure 
selected  being  the  cubic  centimetre  (abbreviated  C.c,  and  sometimes  c&WeA  fluigramme), 
which  is  equivalent  to  a  gramme  of  water  at  4°  C.  One  of  the  principal  arguments  in 
favor  of  the  volumetric  method  is  that  no  plan  has  yet  been  devised  by  which  "the  patient 
can  take  tne  dose  by  weight ;  teaspoons,  tablespoons,  or  graduated  glasses  are  used  alto- 
gether for  administering  liquid  medicines,  and  it  is  a  needless  and  impracticable  task  for 
the  practitioner  to  constantly  bear  in  mind  the  difference  in  specific  gravity  between 
chloroform,  ether,  glycerin,  syrups,  water,  and  other  liquids,  for  this  is  absolutely  neces- 
sary to  secure  accurate  dosage  if  the  gravimetric  method  is  adopted  ;  and  in  addition  to 
this  the  pharmacist  would  be  compelled  to  weigh  the  liquids  in  compounding  prescrip- 
tions, a  troublesome  innovation,  or  to  calculate  the  corresponding  volume  of  each  liquid 
if  graduated  measures  are  used.  ^  Arabic  numerals  are  exclusively  employed  in  metric 
formulae,  and  they  are  never  used  after  the  denomination,  as  in  ordinary  prescriptions ; 
this  custom  should  never  be  deviated  from,  as  it  is  one  of  the  means  of  recognizing 
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these  prescriptions.  The  following  examples  will  illustrate  the  various  forms  of  metric 
prescriptions  in  general  use,  but  it  is  very  important  that  but  one  of  these  forms  should 
be  adopted  and  adhered  to  if  the  merits  of  this  system  are  to  be  fully  realized.  We 
decidedly  prefer  form  Number  1. 


Form  Number  1. 

Gramma. 

R  Pulv.  Aloes 2 

Pulv.  Khei 1|5 

Olei  Carjophjlli 6 

Saponis l|25 

Make  twenty  pills. 


The  ad  vantages  of  the  decimal 
line  are  that  the  decimal  dot  is 
abolished  with  its  dangerous 
complications,  for  a  spot  or  a 
fly-speck  on  the  prescription 
paper  may  increase  or  decrease 
the  quantity  of  an  ingredient 
ten  times,  and  the  use  of  the 
decimal  line  is  familiar  to  all 
who  use  a  dollar  and  cents 
column. 


PILLS. 
Form  Number  2. 

R   Pulv.  Aloes 2- 

Pulv.  Rhei lo 

Olei  Caryophylli '6 

Saponis 1*25 

Make  twenty  pills. 


This  form  is  used  frequently, 
because  of  the  familiarity  with 
the  arithmetical  method  of 
using  a  dot  to  denote  a  decimal 
fraction  ;  and  w^here  metric  pre- 
scriptions are  altogether  in  use, 
a?  in  Continental  Europe,  there 
is  no  necessity  for  indicating 
the  denomination,  gramme 
being  always  understood. 


Form  Number  3. 

U  Pulv.  Aloes 2       Gm. 

Pulv.  Rhei 1-5    Gm. 

Olei  Caryophylli...     '6   Gm. 

Saponis 1-25  Gm. 

Make  twenty  pills. 

This  form  is  an  improvement 
on  Number  2,  and  would  be 
far  superior  to  it  for  use  in 
this  country,  where  prescrip- 
tions written  in  the  old  sys- 
tems will  long  continue  to  be 
used;  for  next  to  writing  out 
in  full  the  word  gramme,  the 
indication  of  the  unusual  quan- 
tity by  underscoring  will  pre- 
vent its  being  mistaken  for 
grain. 


Form  Number  1. 

(  Volumetric.) 

Gm. 
Co. 

R  Magnesias  Sulph 301 

Acid.  Sulph.   Dil 6 

Syrup.  Limonis 301 

Aquae 180J 

Make  a  draught. 


LIQUIDS. 
Form  Number  2. 

{^Gravimetric.) 


R  Magnesias  Sulph 30' 

Acid.  Sulph.  Dil 

Syrup.  Limonis 30' 

Aquae 180' 

Make  a  draught. 


Form  Number  3. 

(  Volumetric.) 

R  Magnesiae  Sulph.     30     Gm. 
Acid.  Sulph.  Dil.  -6^. 

Syrup.  Limonis..     30     C.c. 
Aquae 180    ~Q^. 

Make  a  draught. 


TABLES  OF  WEIGHTS  AND  MEASURES. 


APOTHECARIES'   WEIGHT. 

U.S. 

Pound. 

Troyounces. 

Drachras. 

Scruples. 

Troy  GraioB. 

lb  1 

=             12             = 

96             = 

288 

^ 

5760 

I   1             = 

8            = 

24 

= 

480 

3  1          = 

3 

:^= 

60 

B  1 

= 

gr.  20 

The  Imperial  Standard  Troy  weight,  at  present  recognized  by  the  British  laws,  cor- 
responds with  the  Apothecaries'  weight  in  pounds,  ounces,  and  grains  ;  but  differs  from 
it  in  the  division  of  the  ounce,  which,  according  to  the  former  scale,  contains  twenty 
pennyweights,  each  weighing  twenty-four  grains. 

AVOIRDUPOIS  WEIGHT.  Br. 

Pound.                          Onncea.                          Drachms.  Troy  Grains, 

lb  1             =             16             =             256             =  7000 

oz.  1             =               16             =  437-5 

dr.  1             =  gr.  27-34375 


Relative  Value  of  Troy  and  Avoirdupois  Weights. 

Pound.  Pounds.  Pound.  Ounces.  Grains. 

1  Troy  =     0  822857   Avoirdupois  -      0  13  72-5 

1  Avoirdupois  =     1-215277  Troy  —     1  2  280 
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APOTHECARIES'  OR  WINE   MEASURE.  U.  S. 


GalloD. 

Pints. 

Fluidounces. 

Fluidrachms. 

Hiiiims. 

Cong.   1          : 

=         8 

=          128 

= 

1024 

= 

61440 

01 

=            16 

— 

128 

— 

7680 

fE  1 

^^ 

8 

f3  1 

= 

480 
Tl\,  60 

Cnbic  laches. 
231 
28-875 
1-8047 
•2256 


IMPERIAL  MEASURE. 

Adopted  by  the  Bntish  Pharmacopoeia. 

Gallon.                      Pints.                 Fluiduunces.                 Fluidrachms.  Uinims. 

1           =          8          =           160          =           1280  =           76800 

1           =            20           =             160  =             9600 

1           =                8  ==               480 

1  =                60 


Relative  Value  of  Apothecaries'  and  Imperial  Measure. 
apothecaries'  measure.  imperial  measure. 


1  gallon 
1  pint 

1  fluidounce 
1  fluidrachm 
1  minim 


Pints. 

Fluiduunces.  ] 

liiidnichn 

lis.    Minims. 

6 

13 

2 

23 

16 

5 

18 

1 

0 

20 

1 

2-5 

104 


IMPERIAL   MKABURX. 


gallon 
pint 

fluidounce 
fluidrachm 


apothecaries'   MEASURE. 


Gallon. 

Pints. 

Fliiidoz. 

riuidr. 

Minims. 

1 

1 

9 

5 

8 

1 

8 

1 

7 

38 
41 

58    , 
0-96 

Relative  Value  of  Weights  and  Measures  in  Distilled  Water  at  60°  Fahrenheit. 
1.  Value  of  Apothecaries'  Weight  in  Apothecaries'  Measure. 


1  pound 

1  ounce 

1  drachm 

1  scruple 

1  grain 


0-7900031  pints 

1  0533376  fluidounces 

1-0533376  fluidrachms 


Pints. 

Fluidoz. 

rinidr. 

Minims. 

0 

12 

5 

7-2238 

0 

1 

0 

25-6020 

0 

0 

1 

3-2002 

0 

0 

0 

21-0667 

0 

0 

0 

10533 

2,  Value  of  Apothecaries'  Measure  in  Apothecaries'  Weight. 


gallon          =: 

10-12654270  pounds 

pint               = 

1-2G581783  pounds 

fluidounce   = 

0  94936332  ounces 

fluidrachm  = 

0-94936332  drachms 

minim          = 

0-94936332  grains 

1  pound 
1  ounce 


—    0-9600732  pints 

=    0-9600732  fluidounces 


n*    I   3  9 

Gr. 

Grains. 

10     1     4     0 

8-88     = 

58328-886 

13     11 

11-11     = 

7291  1107 

0    0    7     1 

15-69     = 

455-6944* 

0    0    0    2 

16-96     = 

56-9618 
•9493 

in  Apothecaries' 

Measure. 

Pints.       Fluidoiincef 

.    Fluidrachms.         Minims. 

0                15 

2 

53  3622 

0                  0 

7 

408351 

4.  Value  of  Apothecaries'  Measure  in  Avoirdupois  Weight. 
1  gallon  =     8-33269800  pounds. 


1  pint 

1  fluidounce 


1-04158725  pounds. 
1-04158725  ounces. 


*  Dr.  W.  H.  Pile,  in  a  communication  to  the  American  Jom-nal  of  Pharmnetf,  gives  the  foITowiner  weigrhts  of 
the  fluidounce  of  water,  on  different  authorities,  at  60°  F. :  United  States  standard  455-6216  grains ;  Sir  G.  Shucls- 
burg  (U.S.D.)  455-G9»4;  British  standard  455.6910;  average  weight  455-6690. 
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5.  Value  of  Imperial  Measure  in  Apothecaries'  and  Avoirdupois  Weights. 


Imi>erial  Measure.         Apothecaries'  Weight. 


1  gallon  =  12  lb  1 

1  pint  =    1 

1  fluidounce  = 
1  fluidrachni  = 
1  minim  = 


56329 
6      1      2 
7     0 
2 


Ogr. 
10 
17-5 
14-69 


AToirdupois  Weight. 
=      10  lb  0  OZ.      = 
=        14  = 


Grains. 

70,000        = 

8,750        = 

437-5     = 

64-69  = 

•91  = 


Cubic  Inches. 

277-27384 

34-65923 

1-73296 

0-21662 

0-00361 


In  converting  the  weights  of  liquids  heavier  or  lighter  than  water  into  measures,  or 
conversely,  a  correction  must  be  made  for  specific  gravity.  In  converting  weights  into 
measures,  the  calculator  may  proceed  as  if  the  liquid  was  water,  and  the  obtained  meas- 
ure will  be  to  the  true  measure  inversely  as  the  specific  gravity.  In  the  converse  opera- 
tion, of  turning  measures  into  weights,  the  same  assumption  may  be  made,  and  the 
obtained  weight  will  be  to  the  true  weight  directly  as  the  specific  gravity. 


METRIC  WEIGHTS  AND  MEASURES. 

The  French  metrical  system  is  based  upon  the  idea  of  employing,  as  the  unit  of  all 
measures,  whether  of  length,  capacity,  or  weight,  a  uniform  unchangeable  standard, 
adopted  from  nature,  the  multiples  and  subdivisions  of  which  should  follow  in  decimal 
progression.  To  obtain  such  a  standard,  the  length  of  one-fourth  part  of  the  terrestrial 
meridian,  extending  from  the  equator  to  the  pole,  was  ascertained.  The  ten-millionth 
part  of  this  arc  was  chosen  as  the  unit  of  measures  of  length,  and  was  denominated 
metre.*  The  cube  of  the  tenth  part  of  the  metre  was  taken  as  the  unit  of  measures  of 
capacity,  and  denominated  litre.  The  weight  of  distilled  water,  at  its  greatest  density, 
which  this  cube  is  capable  of  containing,  was  called  kilogramme,  of  which  the  thousandth 
part  was  adopted  as  the  unit  of  weight,  under  the  name  of  gram,me.  The  multiples  of 
these  measures,  proceeding  in  the  decimal  progression,  are  distinguished  by  employing 
the  prefixes,  deca.,^  hecto,  kilo,  and  myria,  taken  from  the  Greek  numerals  ;  and  the  sub- 
divisions, following  the  same  order,  by  deci,  centi,  niilli,  from  the  Latin  numerals. 
Since  the  introduction  of  this  system  it  has  been  adopted  by  the  principal  nations  of 
Europe,  excepting  Great  Britain,  and  in  many  of  them  its  use  is  compulsory.  It  is  in 
general  use  in  France,  Germany,  Austria,  Italy,  Spain,  Norway,  Sweden,  Netherlands, 
Switzerland,  Greece,  and  British  India.  It  was  legalized  in  Great  Britain  in  1864,  and 
in  the  United  States  by  an  act  of  Congress  in  1866. 


The  metre,  or  unit  of  length,  at  32° 
The  litre,  or  unit  of  capacity, 
The  gramme,  or  unit  of  weight, 


39-370432     inches. 
33-816     fluidounces.  U.S. 
15-43234874    Troy  grains. 


Upon  this  basis  the  following  tables  have  been  constructed. 

MEASURES   OF   LENGTH. 


Millimetre  (mm.) 
Centimetre  (cm. ) 
Decimetre  (dm.) 
Metre  (m.) 
Decametre  (Dm.) 
Hectometre  (Hm.) 
Kilometre  (Km.) 
Myriametre  (Mm.) 


English  Inches. 

-03937 

•39370 

3-93704 

39  37043 

393-70432 

3937  04320 

39370-4.3200 

393704-32000 


Bods. 
0 
0 
0 

160 
40 


Yards. 

1 

10 

109 

213 

156 


Feet. 
0 
2 
1 
1 
0 


Inches. 
3370 
9-704 
1043 

10-432 
8-320 


MEASURES   OF   CAPACITY. 


Apothecaries'  Measure. 
16-2318  minims. 
2  7053  fluidracbms. 
3-3816  fluidounces. 
2-1135  pints. 
2-6419  gallons. 


English  Cubic  Inches. 

Millilitre  (C.c.)  =  -061028      = 

Centilitre  (cl.)  =  -610280      — 

Decilitre  (dl.)  =  6-102800      = 

Litre  (1.)  =  61  028000      ^ 

Decalitre  (Dl.)  =  610  280000      = 

Hpctolitre  (HI.)  =  6102-800000 

Kilolitre  (Kl.)  =  61028000000 

Myrialitre  (Ml.)  =  610280  000000 

*  There  are  two  methods  of  ppelling  the  metric  units  in  common  use,  one,  the  origirial,  melre,  litre,  gramme ;  in 
the  other,  these  are  spelled  meter,  liter,  and  gram.  The  U.  S.  Pharmacopoeia  of  1880  sanctions  both  methods, 
which,  in  our  opinion,  is  unfortunate.  Metreand  Jitreare  spelled  meter  and  liter,  whilst  the  original  orthography 
is  retained  for  gramme. 

■f  Deca  and  Uecto  are  sometimes  written  deka  and  hekto. 
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Milligramme  (mg.)  = 
Centigramme  (eg.)  = 
Decigramme  (dg.)  = 
Gramme  (Gm.)  = 

Decagramme  (Dg.)  = 
Hectogramme  (Hg.)  = 
Kilogramme  (Kg.)  = 
Myriagramme  (Mg.)  = 


MEASURES 

OF 

WEIGHT. 

Troy  Grains. 

•0154 

•1543 

1-5432 

15-4323 

ft  (Troy). 

S 

5 

Gr. 

154-3234 

= 

0 

0 

2 

34-3 

1543-2348 

= 

0 

3 

1 

43-2 

15432-3487 

— 

2 

8 

1 

123 

154323-4874 

= 

26 

9 

4 

34 

Value  of  Avoirdupois  Weights  and  Imperial  Measures,  in  Metrical  Weights  and 
Measures,  as  stated  in  the  British  Pharmacopoeia. 


Aroirdupoia  Weights. 

Metrical  Weights. 

Imperial  Measures. 

Metrical  Measures 

1  pound      = 

453-592o  grammes. 

I  gallon              = 

4-543487  litres. 

1  ounce       = 

28-3495         " 

1  pint                 ^= 

0-567936      " 

1  grain       = 

0-0648         " 

1  tiuidounce      = 

0028396      " 

1  fluidrachm     = 

0-003549      " 

1  minim            = 

0-000059      " 

Relative  Value  of  United  States  and  Metric  Measures  of  Length. 


Inches. 

Centimetres. 

Inches. 

Centimetres. 

Inches. 

Millimetres. 

Inches. 

Millimetres. 

12 

=      30-48 

6      = 

15-24 

5^      = 

1-00 

f 

=      15-85 

U 

=      27-94 

5      = 

12-70 

S      = 

2-11 

=      16-92 

10 

=      25-40 

4      = 

10-16 

i       = 

3-17 

1 

=      1905 

9 

=      22-86 

3      = 

7-62 

6-35 

1 

=      21-15 

8 

=      20-32 

2      = 

6-08 

\ 

8-46 

I 

=      22-19 

7 

=      17-78 

1      = 

2-64 

*       = 

-.      12-70 

H 

=      23-28 

Relative  Value  of  Apothecaries'  and  Metric  Fluid  Measures. 


Minims 

Ciil.ic 
■  Centimetres. 

Minims,    q 

Cubic 
eutimetres. 

Fluid- 
ounces. 

Cul.ic 
Centimetres. 

Fluid- 
ounces. 

Cubic 
Centimetres. 

1 

=     0-06 

25     = 

1-54 

1 

=     3000* 

21 

=       621-00 

2 

=     0-12 

30    = 

1-90 

2 

=       59-20 

22 

=       650-00 

3 

=     0-18 

35     = 

2-16 

3 

=       89-00 

23 

=       680-00 

4 

=     0-24 

40     = 

2-50 

4 

=     118-40 

24 

=       710-00 

5 

=     0-30 

45     = 

2-80 

5 

=     148-00 

25 

=       740-00 

6 

=     0-36 

50     = 

3-08 

6 

=     178-00 

26 

=       769-00 

7 

=     0-42 

55     = 

3-40 

7 

=     207-00 

27 

=       798-50 

8 

=     0-50 

Fluid- 

8 

=     236-00 

28 

=       828-00 

9 

.-     0-55 

drachms. 

9 

=     266-00 

29 

=       858-00 

10 

=     0-60 

1     = 

3-75 

10 

=     295-70 

30 

=       887-25 

11 

=     0-63 

li     = 

4-65 

11 

=     325-25 

31 

=       917-00 

12 

=     0-74 

li     = 

5-60 

12 

=     355-00 

82 

=       946-00 

13 

=     0-80 

13    = 

6-51 

13 

=     385-00 

48 

=     1419-00 

14 

=     0-85 

2     = 

7-50 

14 

=     414-00 

56 

=     1655-00 

15 

=     0-92 

3     = 

11-25 

15 

=     444-00 

64 

=     189200 

16 

=     1-00 

4     = 

15-00 

16 

=    4T311 

72 

=     2128-00 

17 

=     1-05 

5     = 

18-50 

17 

=     503-00 

80 

=     2365-00 

18 

=     1-12 

6     = 

22-50 

18 

=     532-00 

96 

=     28.39-00 

19 

=     1-17 

7    = 

2600 

19 

=     56200 

112 

=     3312-00 

20 

1 

=     1-25 

• 

20 

=     591-50 

128 

=    378500 

*  The  more  accurate  equivalent  is  29-57  C.c. 


PAET  III.  Tables  of  Weights  and  Measures. 

Selatioe  Value  of  Metric  Fluid  and  Apothecaries'  Measure. 


1803 


1        Cubic 

Flaid- 

Cubic 

Kluid- 

Cubic          Fluid- 

Cubic 

Centimetr<e& 

ouuces. 

CentimetrM. 

onnces. 

Centiiuetres.  drachms. 

Centimetre*.   '"""°»- 

1000     = 

33  81 

400     = 

13-53 

10-14 

6.76 

25     =     6-76 

4 

=     64-8 

900     = 

30-43 

300     = 

10     =     2-71 

3 

=     48-« 

800     = 

27-05 

200     = 

9     =     2-43 

2 

=     32-4 

700     = 

23-67 

100     = 

3-38 

8     =     216 

It 

=    16.00 

600     = 

20-29 

75     = 

2-53 

7     =     189 

009 

=       1-46 

!           500     = 

16-90 

50     = 

1-69         1 

6     =     1-62 

0-07 

=        114 

473     = 

1600 

SO    = 

100* 

5     =     1-35 

0-05 

=       0-Sl 

♦  Or,  more  exactly,  l-Ol. 


t  Or,  more  exactly,  16-23. 


Relative  Value  of  Apothecaries'  and  Metric  Weight. 


Orains. 

Gnunme*. 

Grains. 

Gi^unmes. 

Grains.      Grammes. 

1 

Drachms.        Gramme*. 

000065 

1 

=     0065         '. 

1         24     = 

1-55 

I     =         3-9 

^\     = 

000101 

2 

=     0130 

25     = 

1-62 

2    =         7-8 

«"ff     = 

0-00108 

3 

=     0-195 

26     = 

1-70 

3     =       11-65 

A     = 

0-OOl.SO 

4 

=     0-260 

27     = 

1-75 

4     =       15-50 

A     = 

0-00135 

5 

=     0-324 

28     = 

1  82 

5     =       19-40 

A     = 

000162 

6 

=     0-400 

29     = 

1-87 

6     =       23-30 

is    = 

000180 

7 

=     0-460 

30     = 

1-95 

7     =       27-20 

3V     = 

0-00202 

8 

=     0-520 

31     = 

200 

Onncea. 

in    = 

0-00216 

9 

=     0-600 

32     = 

210 

1     =       SllOg 

is    = 

0-00259 

10 

=     0-650 

33     = 

2-16 

2     =       62-20 

it    = 

0-00270 

11 

=     0-715 

34     = 

2-20 

3     =       9330 

its    = 

000324 

12 

=     0-780 

35     = 

2-25 

4     =     124-40 

A    = 

0-00360 

13 

=     0-845 

36     = 

2-30 

5     =     155-50 

tV    = 

0-00405 

14 

=     0-907 

37     = 

2-40 

6     =     186-60 

tV    = 

0-00432 

15 

=     0-972 

38     = 

2-47 

7     =     217-70 

S    = 

0-00540 

J15.5 

=    1000 

39     = 

2-55 

8     =     24S80 

is    = 

0-00648 

16 

=     1040 

40     = 

2-60 

9     =     28000 

i  = 

0-00810 

17 

=     1102 

42     = 

2-73 

10     =     311-00 

i   = 

0-01080 

18 

=     1160 

1         44     = 

2-86 

11     =     342-14 

1   - 

0  01296 

19 

=     1-240 

48     = 

300 

12     =     37323 

0-01620 

20 

=     1-300 

50     = 

3-25 

14     =     435-50 

^     = 

0-02160 

21 

=     1-.360 

52     = 

3-40 

16     =     497-60 

1     = 

0-03240 

22 

=     1-425 

56     = 

.3-65 

24     =     746-40 

,  '  ° 

0-04860 

23 

=     1-460         1 

58     = 

3-75 

48     =  1492-80 
100     =  3110-40 

I  Or,  more  exactly,  15'432+gr.  =  1  gramme. 


I  Or,  niore  exactly,  31-1CS49  grammes. 


Relative  Value  of  Metric  and  Apothecaries^  Weight. 


r 

Grammes. 

Grains. 

Grammes. 

Grains. 

Grammes. 

Grains. 

j  Gr»mmes 

Grains. 

0-0010 

=    ix 

0-065     = 

1-003 

1     = 

15-43 

1         100 

_. 

•  1543-23 

0-0020 

't 

OTOO     = 

1-543 

9       _ 

30-86 

125 

= 

1929-04 

0  0040 

0130     = 

2-006 

3     = 

46-30 

;        150 

= 

2314-85 

1        0-0065 

=      Tff 

0150     = 

2-315 

,        4     = 

61-73 

1        175 

= 

2700-65 

!        00081 

=       i 

0-180     = 

2-778 

5     = 

77-16 

450 

= 

6944-55 

■        0-0108 

=        I 

0-200     = 

3-086        ' 

6     = 

92-60 

550 

= 

8487-78 

0-0162 

0-300     = 

4-630 

7     = 

9S-02 

650 

= 

10031-01 

00.*?24 

= 

0-500     = 

7-716       1 
10-803 
13-890        ' 

8     = 

123-46 

750 

= 

11574-26 

1        00486 

__       ,  . 

0-700     = 

9     = 

13S-90 

850 

= 

13117-49 

1        00567 

1 

=       1 

0-900     = 

10     = 

154-32 

1000 

^ 

15432-35 
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Avoir. 
Ounces. 

Grammes. 

Ou't's.  «—- 

Avoir. 
Ounces. 

Grammes. 

Avoir. 
Pounds. 

Grammes. 

T^   = 

1-772 

5  =  141-75 

13  .= 

368-54 

3  = 

1360-78 

3-544 

6  =  170-10 

14  = 

396-90 

4  = 

1814-37 

1   — 

7-U88 

7  =  198-45 

15  = 

425-25 

5  = 

2267-96 

i   = 

14175 

8  =  226-80 

6  = 

2721-55 

J    -= 

28-350 

9  =  255-15 

Pounds. 

7  = 

3175-14 

2   = 

66-700 

10  =  283-50 

1   = 

453-60 

8  = 

3628-74 

3   = 

85-050 

11  =  311-84 

2   = 

907-18 

9  = 

4082-33 

4   = 

113-400 

12  =  340-20 

2-2  = 

1000-00 

10  = 

4535.92 

Relative  Value  of  Metric  and  Avoirdupois  Weight. 


Grammes. 

Oz.  Gr. 

Grammes. 

Oz. 

Gr. 

Grammes. 

Oz. 

Gr. 

Gnimmes. 

Oz. 

Gr. 

28-35  = 

1 

38  = 

1 

149 

125  = 

4 

179 

600  = 

21 

72 

29   = 

1  10 

39  = 

1 

164 

150  = 

5 

127 

650  = 

22 

405 

30   = 

1  25 

40  = 

1 

180 

200  = 

7 

24 

700  = 

24 

303 

31 

1  41 

60  = 

1 

334 

250  = 

8 

358 

750  = 

26 

198 

32   = 

1  56 

60  = 

2 

60 

300  = 

10 

255 

800  = 

28 

96 

33   = 

1  72 

70  = 

2 

205 

350  = 

12 

152 

860  = 

29 

429 

34   = 

1  87 

80  .= 

2 

360 

400  = 

14 

48 

900  = 

31 

326 

35   = 

1  103 

85  = 

3 

450  = 

15 

382 

950  = 

33 

222 

36   = 

1  118 

90  = 

3 

76 

500  = 

17 

279 

1000  = 

35 

120 

37   = 

1  133 

100  = 

3 

230 

650  = 

19 

175 

APPROXIMATE  MEASUREMENT. 

For  the  sake  of  convenience,  in  the  absence  of  proper  instruments,  we  often  make  use 
of  means  of  measurement,  which,  though  not  precise  nor  uniform,  aflFord  results  suffi- 
ciently accurate  for  ordinary  purposes.  Of  this  kind  are  certain  household  implements, 
of  a  capacity  approaching  to  uniformity,  and  corresponding  to  a  certain  extent  with  the 
regular  standard  measures.  Custom  has  attached  a  fixed  value  to  these  implements, 
with  which  it  is  proper  that  the  practitioner  should  be  familiar  ;  although  their  capacity, 
as  they  are  now  made,  with  the  exception  of  the  wineglass,  generally  somewhat  exceeds 
that  at  which  they  were  originally  and  still  continue  to  be  estimated. 

A  tea-cup  is  estimated  to  contain  about  four  fluidounces,  or  a  gill. 
,    A  wineglass two  fluidounces. 

A  tablespoon  (cochlear  magnum) half  a  fluidounce. 

A  teaspoon  (cochlear  parvum)... a  fluidrachm. 

In  reading  French  medical  works,  if  unacquainted  with  their  customary  expressions 
of  measure,  we  are  often  left  in  great  uncertainty  as  to  the  precise  quantity  indicated 
by  the  names.  The  following  table,  translated  from  the  French  Codex  of  1866,  will 
obviate  this  difficulty.     (See  Metric  Table,  page  1803.) 

Grammes. 

A  cofTeespoon  (cuilleree  a  cafe,  Fr.,  teaspoon) 5 

A  common  spoon  (cuilleree,  Fr.,  tablespoon),  4  coffeespoons,  or...  20 

A  glass  (verre,  Fr.),  8  common  spoons ...  160 

A  handful  [poignee,  Fr.)  of  barleyseed 80 

"               "           "           flaxseed 50 

"               "           "           flaxsced-jneal 150 

"               "           "           dried  mallow  leaves 40 

"               "            <'                "      chicory      "    30 

A  pinch  (pincee,  Fr.)  of  chamomile  flowers 2 

"             "         "            arnica                "      1 

"             "         "           marshmallow  "      2 

"             "         "            mallows            "      1 

"             "         "            linden                "      2 

"             "         "           fruits  of  anise 2 

"             "         "               "           fennel 2 

A  hen's  egg,  newly  weighed,  has  the  mean  weight  of 64 

"         the  white  alone 40 

"          the  yellow  alone 20 

Blanched  almonds  have  the,  mean  weight,  each,  of. 1 
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Small  quantities  of  liquid  medicines  are  often  administered  by  drops,  each  of  which 
is  usually  considered  equivalent  to  a  minim,  or  the  sixtieth  part  of  a  fluidrachm.  The 
drop  of  water  and  of  watery  fluids  is,  sometimes,  about  that  size ;  but  the  same  is  by  no 
means  the  case  with  all  medicinal  liquids,  and  the  drop  even  of  tlie  same  liquid  varies 
much  in  bulk,  according  to  the  circumstances  under  which  it  is  formed.  This  is,  there- 
fore, an  uncertain  mode  of  estimating  the  quantity  of  liquids,  and  should  be  superseded 
where  minim  measures  can  be  had.  Certain  general  rules,  however,  influence  the  for- 
mation of  drops,  which  will  enable  us  to  form  some  notion  of  their  probable  relative 
number,  in  the  same  amount  of  liquid,  when  possessed  of  the  requisite  data.  Thus,  the 
heavier  the  liquid,  the  smaller,  other  things  being  equal,  is  the  size  of  the  drops,  and  the 
greater  their  number  in  a  given  measure.  The  drop  of  chloroform,  for  example,  which 
is  a  very  heavy  liquid,  is  very  small,  much  smaller  than  that  of  alcohol  or  ether.  The 
greater  or  less  viscidity  and  greater  or  less  mobility  of  the  liquid  have  much  influence 
the  former  in  increasing,  the  latter  in  diminishing  the  size  of  the  drops.  The  adhesive- 
ness of  liquids,  which  opposes  their  disposition  to  leave  the  surface  from  which  they  fall, 
requires  a  greater  mass  to  overcome  it,  and  consequently  augments  the  size  of  the  drop. 
The  rapidity  of  the  movement  acts  in  a  contrary  direction,  and  the  drop  from  a  full 
bottle  should  be  less  than  from  one  more  or  less  emptied.  The  broader  the  surface  from 
which  they  fall,  the  greater  is  their  size.  The  drops  from  a  thick-lipped  bottle  are 
larger  than  from  one  with  thin  lips. 

The  results  stated  in  the  following  table  were  obtained  by  Mr.  Stephen  L.  Talbot. 
They  may  be  relied  on  as  accurate,  and  in  most  cases  correspond  with  the  results  obtained 
by  Mr.  Durand  and  Prof.  Procter  (see  A.  J.  P  ,  i.  169;  1865,  p.  389;  1880,  p.  337),  but 
should  be  considered  as  indicating  only  the  relative  number  of  drops  alforded  by  the 
several  liquids  mentioned ;  for,  under  other  circumstances  than  those  of  Mr.  Talbot's 
experiments,  entirely  different  results  might  be  obtained  as  relates  to  each  liquid.  The 
preparations  experimented  with  were  those  of  the  U.  S.  Pharmacopoeia  1870. 


Table  exhibiting  the  number  of  Drops  in  a  fluidrachm  of  different  Liquids,  wkh  the 
Weight  in  Grains  a?id  Grammes.* 


Aeetum  Opii 

Acetum  SanguinarisB 

Acetutn  Scillae 

Acid.  Aceticum 

Acid.  Aceticum  Dilut... 

Acid.  Carbolicum 

Acid,  Hydrochloric 

Acid.  Hydrochlor.  Dilut. 

Acid.  Hydrocyanic 

Acid.  Lacticum  

Acid.  Nitricum 

Acid.  Nitricum  Dilut 

Acid.  Nitrohydrochloric. 
Acid.  Phosphoric.  Dilut. 

Acid.  Sulphuricum 

Acid.  Sulphur.  Aromat.. 
Acid.  Sulphuric.  Dilut... 

Acid.  Sulphurosum 

Acid.  Valerianic 

^ther  

^ther  Fortior 

Alcohol  

Alcohol  Dilutum 

Aqua 

Aqua  Ammonife 

Aqua  Ammonise  Fortior 

Aqua  Destillata 

Balsam.  Peruvianum.... 

Bromum 

Chloroform.  Purificatum 

Copaiba 

Creasotum 

Ext.  Belladon.  Fluid.... 
Ext.  Buchu  Fluid 


Weight  of  f^. 

Drops 

in  fl3j. 

ingr. 

in  6m. 

90 

61 

3-95 

78 

55i 

3-59 

68 

67 

3-69 

108 

58 

3-75 

68 

55 

3-56 

111 

59 

3-82 

70 

65 

4-21 

60 

56 

362 

60 

54 

3-49 

111 

66 

4-27 

102 

77 

4-98 

60 

58 

3-62 

76 

66 

4-27 

59 

57 

3-69 

128 

101 

6-54 

146 

bZ 

3-43 

60 

58} 

3-79 

59 

55 

3-56 

158 

51 

3-30 

172 

4U 

2-69 

176 

39 

2-52 

146 

44 

2-85 

137 

49 

3-17 

60 

55 

3-56 

64 

52 

3-36 

66 

50 

3-24 

60 

53} 

3-46 

101 

60 

3-88 

250 

165 

10-69 

250 

80 

6-18 

110 

51 

3-30 

122 

56i 

3-66 

156 

57 

3-69 

150 

47i 

3-07 

Ext  Calumbae  Fluid 

Ext.  Chimaphilse  Fluid, 
Ext.  Cimicifugse  Fluid., 
Ext.  CinchonsB  Fluid... 
Ext.  ColchiciRad.  Fluid, 
Ext.  Colch.  Sem.  Fluid., 
Ext.  Conii  Fruct.  Fluid. 

Ext.  Cubeba;  Fluid 

Ext.  Digitalis  Fluid 

Est.  Dulcamarae  Fluid. 

Ext.  Ergota;  Fluid 

Ext.  Gelsemii  Fluid  .... 
Ext.  Gentianse  Fluid.... 

Ext.  Geranii  Fluid 

Ext.  Glycyrrhizae  Fluid. 

Ext.  Gossypii  Fluid 

Ext.  Hydrastis  Fluid.... 
Ext.  Hyoscyami  Fluid.. 

Ext.  Ipecac.  Fluid 

Ext.  Krameriae  Fluid... 

Ext.  Lupulini  Fluid 

Ext.  Mezerei  Fluid 

Ext.  Pareirse  Fluid 

E.xt.  Pruni  Virg.  Fluid. 

Ext.  Rhei  Fluid 

Ext.  Rubi  Fluid 

Ext.  Sabinae  Fluid 

Exf.  Sarsap.  Comp.  Fl.. 

Ext.  Scillae  Fluid 

Ext.  Senegse  Fluid 

Ext.  Serpentariae  Fluid. 
Ext.  Stillingiae  Fluid... 

Ext.  Taraxaci  Fluid 

Ext.  Uva  Ursi  Fluid.... 


Dropa 
infSj. 


139 

128 
147 
138 
160 
158 
137 
147 
134 
1.30 
133 
149 
144 
125 
133 
134 
160 
160 
120 
132 
140 
155 
140 
103 
158 
132 
148 
134 
161 
137 
148 
1.34 
134 
137 


Weight  of  fSj. 

ingr. 

inGm. 

50 

3-24 

63 

4-08 

48 

311 

58 

3-75 

57 

3-69 

55 

3-56 

61 

3-95 

48 

311 

62 

4-01 

46 

2-98 

60 

3-88 

49 

314, 

64 

414* 

60 

3-88 

61 

3-95 

58 

3-75 

54 

3-49 

59 

3-82 

60 

3-88 

60 

3-88 

55 

3-56 

46 

301 

57 

3-72 

61 

3-95 

61 

3-95 

61 

3-95 

49 

3-17 

60 

3-88 

58 

3-75 

62 

4-01 

47 

3-07 

58 

3-75 

63 

4-OS 

60 

3-8.S 

*  Cuutiiiued  on  page  1806. 
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Table  exhibiting  the  number  of  Drops  m  a  fiuidrachm  of  different  Liquids,  with  the 
Weight  in  Grains  and  Orainmes. — [Continued.) 


Ext.  Valerianae  Fluid. 
Ext.Verat.  Virid.  Fluid. 
Ext.  Zingiberis  Fluid... 

Giycerinum 

HydrargyruiH 

Liquor  Ainraonii  Acet... 
Liquor  Acid.  Arseniosi.. 
Liquor   Arsen.   ct    Ily- 

drarg.  lod 

Liquor  Ferri  Clilorid.... 
Liquor  Ferri  Citratis.... 

Liquor  Ferri  Nitratis 

Liquor  Ferri  Subsulph. 
Liquor  Ferri  Tersulph.. 
Liquor  Hydrarg.  Nit.... 

Liquor  lodi  €oiiip 

Liquor  Plumbi  Subacet. 

Liquor   Potassae 

Liquor  Potassii  Arsen... 
Liquor  Sodse  Ciilorata3... 
Liquor  Zinci  Chlorid.... 

Oleores.   Aspidii 

Oleores.  Capsici 

Oleores.  Cubeboe 

Oleum  iEthereuin 

Oleum  Amygd.  Amaraj. 
Oleum  Amygd.  Express.; 

Oleum  Anisi 

Oleum  Bergamii 

Oleum  Cajuputi 

Oleum  Cari 

Oleum  Caryophylli 

Oleum  Chenopodii 

Oloum  Cinnamomtii 

Oleum  Copaibaj 

Oleum  CubebaB 

Oleum  Erigerontis 

Oleum  Fcenieuli 

Oleum  Gaultheriae 

Oleum  Hcdeomaj 

Oleum  Juniperi 

Oleum  Lavandulae 

pieum  Limonis 

Oleum  Lini 

Oleum  Mentbae  Piperitse 


Drops 


150 

150 

142 

67 

150 

75 

67 

58 

71 

71 

59 

7.3 

83 

131 

63 

74 

62 

57 

63 

89 

130 

120 

123 

125 

115 

103 

119 

130 

134 

1.32 

1.30 

135 

126 

123 

125 

1.32 

125 

125 

1.32 

148 

1.38 

129 

113 

129 


Weight  of  f3J. 


in  gr.   in  Gm. 


49 
50 
48 
68 
760 
56 
55 

55 

72 
72 
59 
83 
72 
123 
59 
70 
58 
55 
62 
88 
52 
51 
52 
50 
55 
48t 
54 
46 
48 
50 
67 
62 
63i 
4!)i 
51 
57i 
63 
62 
51 
49 
62 
47 
49 
60 


3-17 
3-24 
311 
4-40 
49-24 
3-62 
3-56 

3-56 
4-66 
4-66 
3-82 
6-37 
4-66 
7-97 
3-82 
4-53 
3-75 
3-56 
4-01 
5-70 
3-36 
3-30 
3-36 
3-24 
3-56 
3-14 
3-49 
2-9S 
.3-11 
3-24 
3-69 
3-.36 
3-46 
3-20 
3-30 
3-72 
3-43 
4-01 
3-30 
3-17 
3-36 
3-04 
.3-17 
3-24 


Oleum  Menthae  Viridis, 

Oleum  Morrhuae 

Oleum  Myristicae 

Oleum  Olivae 

Oleum  Ricini 

Oleum  Rosae 

Oleum  Rosmarini 

Oleum  Rutae 

Oleum  Sabin^e 

Oleum  Sassafras 

Oleum  Sesauii , 

Oleum  Succini 

Oleum  Terebinthinae.... 

Oleum  Tiglii 

Spiritus  vEther.  Comp... 
Spiritus  ^ther.  Nitrous 
Spiritus  Ammon.  Arom 

Spiritus  Camphor 

Spiritus  Chloroform 

Spiritus  Menthae  Pip... 

Syrupus  , 

Syrupus  Acaciae 

Syrupus  Ferri  lodidi... 

Syrupus  Rhei 

Syrupus  Scillae 

Syrupus  Scillae  Comp.... 

Syrupus  Senegae 

Tinctura  Aconiti 

Tinctura  Belladon 

Tinct.  Benzoini  Comp... 

Tinctura  Canth'irid 

Tinct.  Cinchon.  Comp.., 

Tinctura  Digitalis 

Tinctura  Ferri  Chlorid., 

Tinctura  lodi .'••... 

Tinctura  Nucis  Vom 

Tinctura  Opii 

Tinctura  Opii  Camp 

Tinctura  Opii  Drod 

Tinctura  Valerianae 

Tinctura  Verat.  Virid... 

Tinctura  Zingiberis 

Vin.  Colchici  Rad 

Vin.  Colchici  Sem 

Vin.  Opii 


Dnips 
infSj. 


Weight  of  fSj. 


in  gr.     in  Gm. 


126 
110 
135 
107 
77 
132 
143 
138 
146 
133 
104 
140 
136 
104 
148 
146 
142 
143 
150 
142 
65 
44 
65 
82 
75 
102 
106 
146 
137 
148 
131 
140 
128 
150 
148 
140 
130 
130 
110 
1.30 
145 
144 
107 
111 
100 


51i 

49 

46 

48i 

61  i 

47 

60 

46 

50 

68 

49i 

47 

45i 

50 

45 

47 

48 

47 

48 

47 

72 

73 

77 

72 

74 

70 

70 

46 

53 

48 

51 

49 

63 

53 

47 

44 

53 

62 

54 

52 

46 

46 

55 

54 

55 


3-33 
317 
2-98 
3-14 
3-33 
3-04 
3-24 
2-98 
3-24 
3-75 
3-20 
3-04 
2-94 
3-24 
2-91 
304 
311 
3-04 
311 
304 
4-66 
4-73 
4-98 
4-66 
4-79 
4-53 
4-53 
2-98 
3-43 
3-11 
3-33 
3-17 
3-43 
3-43 
3-04 
2-85 
3-43 
3-36 
3-49 
3-36 
2-98 
2-98 
3-56 
3-49 
3-56 
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ALPHABETICAL   TABLE   OF   FORMULAS  AND   MOLECU- 
LAR  WEIGHTS. 


Note. — The  figures  in  Roman  numerals  after  the  symhols  of  elements  represent  their 
equivalence  or  combining  value  referred  to  hydrogen  as  unity. 


Name. 


Symbol 


Formula. 

Acetic  ether CjHj.CjHjOj 

Acid,  acetic HC^HgOj 

Acid,  antimonic HjSbO^ 

Acid,  antimonous H3Sb03 

Acid,  arsenic HjAsO^ 

Acid,  arsenious.     See  also  Arsenious  oxide....  HgAsOg 

Acid,  benzoic HC^HjOj 

Acid,  boric I^sB^^s 

Acid,  camphoric H^CjqHi^O^ 

Acid,  carbolic CgHj.OH 

Acid,  carbonic.     See  also  Carbon  dioxide H^COg 

Acid,  chromic.     See  Chromium  trioxide. 

Acid,  cinnamic HCgH^O^ 

Acid,  citric HgCgHgO,  +  H^O 

Acid,  cvanic.-. HCAO 

Acid,  gallic HC^Hja  +  HjO 

Acid,  hydriodic HI 

Acid,  hydrobromic HBr 

Acid,  hydrochloric HCl 

Acid,  hydrocyanic HCN 

Acid,  hydrofluoric HFl 

Acid,hydrosulphuric.  See  Hydrogen  sulphide. 

Acid,  kinic  (quinic) HC,H,jOg 

Acid,  lactic HC3H5O3 

Acid,  meconic C^H^O^ 

Acid,  metaphosphoric HPO3 

Acid,  molybdic.     See  Molybdic  oxide. 

Acid,  nitric HNO3 

Acid,  nitrous HNOj 

Acid,  oleic HCigUgsO^ 

Acid,  oxalic HjCjO^  +  ^H.^ 

Acid,  palmitic HCigHgiOj 

Acid,  phosphoric HjPO^ 

Acid,  phosphorous H^PHO, 

Acid,  picric CsH^i^^iisO^ 

Acid,  prussic.     See  Acid  hydrocyanic. 

Acid,  pyrophosphoric H^P20^ 

Acid,  salicylic HC7H5O3 

Acid,  silicic.     See  also  Silicic  oxide H2Si03 

Acid,  stearic HCjgHjsOj 

Acid,  succinic H^C^H^O^ 

Acid,  sulphuric HjSO^ 

Acid,  sulphurous HoSO, 

Acid,  tannic CnHpOj 

Acid,  tartaric HjC^H^Og 

Acid,  titanic.     See  Titanic  oxide. 
Acid,  tungstic.     See  Tungstic  oxide. 

Acid,  uric ^ CjH^N^O, 

Acid,  valerianic HCsHjO. 

Aconitine CjoH^NO^ 

Alcohol  amvlic :  CsH^OH 

Alcohol  ethvlic C^H-.OH 

Alcohol  methylic CHj'^.OH 

Aldehyd C,H^O 

Alum  "(ammonia-alum) AL(S0«^3+ (NHJ,SO^  +  24H2O 

Alum  (dried) Al2(SO,)3  +  K^SO, 

Alum  (potash-alum) Alj(S0^)3  +  K^SO^  +  24HjO 

Aluminum Al     [(AlJVI] 

Aluminum  hvdrate Al2(^0H)g 

Aluminum  sulphate Alj(S0^)3 -f  ISH^O 


Atomic  or 
Molecular 
Weight. 

88 

60 

187 

171 

141-9 

1259 

122 

62 

200 

94 

62 

148 

210 

43 

188 
127-6 
80-8 
36-4 
27 
20 

192 
90 

200 
80 

63 

47 

282 

126 

256 

98 

82 

229 

178 

138 
78' 

284 

118 
98 
64 

322 

150 


168* 

102 

533 

88 

46 

32 

44 
906 
516 
948 

27 
156 
666 
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Ammonia NHj 

Ammoniated  mercury.      See  Mercur-ammo- 
nium  chloride. 

Ammonio-ferric  sulphate Fe2(S0Js  + (NH^)2S0^4- 24H2O 

Ammonium  benzoate NH^C^HgOj 

Ammonium  bromide Nfl^Br 

Ammonium  carbonate  (officinal) NH^HCOj.NH^NHjCO^ 

Ammonium  carbonate  (pure) (NH^)2C03 

Ammonium  chloride NH^Ol 

Ammonium  iodide NH^I 

Ammonium  nitrate NH^NOj 

Ammonium  oxalate (NH^)2C20^  +  H^O 

Ammonium  phosphate (NH^jjHPO^ 

Ammonium  sulphate (NH^)2S0^ 

Ammonium  valerianate NH^CgHgOj 

A.myl  acetate C5Hjj02H3O2 

Amyl  nitrite CjHijNOj 

Antimonous  chloride SbClj 

Antimonous  oxide SbjOj 

Antimonous  sulphide SbjSj 

Antimony Sb     [III,  V] 

Antimony]  potassium  tartrate 2KSbOC^H^Og-|- H2O 

Apomorphine Cj^Hj^NOj 

Apomorphine  hydrochlorate Ci7H,7N02HCl 

Arabin (06^1005)2+1120 

Arsenic As     [III,  V] 

Arsenic  iodide Aslj 

Arsenic  oxide AS2O5 

Arsenic  sulphide AS2S5 

Arsenous  oxide AsjOg 

Arsenous  sulphide AsjSg 

Atropine Cj^HjjNO, 

Atropine  sulphate (C17H23N 03)2112804 

Barium lia     [II,  IVJ 

Barium  carbonate BaC03 

Barium  chloride BaCl2  +  2H2O 

Barium  hydrate Ba(0H)2 

Barium  nitrate Ba(N03)2 

Barium  peroxide BaOj 

Barium  sulphate BaSO^ 

Benzoic  aldehyd C,HgO 

Benzol CgHg 

Benzvl  alcohol C7HJ.OH 

Beryllium Be     [II] 

Bismuth Bi     [III,  V] 

Bismuth  carbonate  (basic) (BiO)2C03 -(- HjO 

Bismuth  carbonate  (normal) Bi2(C03)3 

Bismuth  citrate BiCgHjO^ 

Bismuth  oxychloride BiOCl 

Bismuth  subnitrate BiON03 -f  H2O 

Boron B     [III] 

Bromine Br     [I,  III,  V,  VII] 

Brucine C23H2gN2^4 

Cadmium •     Cd     [IIJ 

Cadmium  iodide Cdlj 

Cadmium  sulphate CdSO^ 

Caesium Cs     [I] 

Caffeine C8HioN,02  +  H2O 

Calcium Ca     [II,  IV] 

Calcium  acetate Ca(C2H302)2 

Calcium  bromide CaBrj 

Calcium  carbonate CaCOj 

Calcium  chloride CaClj 

Calcium  chloride  (crystallized) CaClj  +  SHjO 

Calcium  hydrate Ca(OH)2 

Calcium  hypochlorite Ca(0Cl)2 

Calcium  hypophosphite CaH^lPOj), 

Calcium  oxalate , CaCjO^ 

Calcium  oxide CaO 

Calcium  sulphate CaSO^ 


17 


963  8 
139 
97-8 
157 
96 
63-4 
1441 
80 
142 
132 
132 
119 
130 
117 
226-2 
288 
336 
120 
664 
267 
303-4 
342 

74-9 
454-7 
229-8 
309-8 
197-8 
2458 
289 
676 
136-8 
196-8 
243-6 
1708 
260-8 
168  8 
282-8 
106 

78 
108 
9 
210 
530 
600 
899 
261-4 
306 

11 

79-8 
394 
111-8 
865 
207-8 
1826 
212 

40 
158 
199-6 
100 
110-8 
218-8 

74 

142-8 
170 
128 

56 
136 
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Calcium  sulphate  (crystallized) CaSO^ -4- 2H2O  172 

Calcium  tartrate CaC^H^Ug  188 

Calomel.    See  Mercurous  chloride. 

Camphor CioH,eO  152 

Camphor  monobromated CigHj^BrO  230-8 

Carbon. C     [IV]                              12 

Carbon  dioxide COj  44 

Carbon  disulphide....'. CS^  76 

Cerium Ce     [IV]  (Cej)VI  141 

Cerium  oxalate CejfCjOJj  +  QH^O  708 

Chloral  hydrate C2HCI3U -f  H3O  165-2 

Chlorine CI     [I,  III,  V,  VII]                    35-4 

Chloroform CHCl,  119-2 

Chrome  alum CT^{^0^\  +  K^SO^  +  24H2O  998-8 

Chromium Cr     [II,  VI]  (CrjVI                    52-4 

Chromium  sesquioxide Cr203  1.52-8 

Chromium  trioxide CrOj  100-4 

Cinchonidine C20H24N2O  308 

Cinchonidine  sulphate (C2oH24N2U)2H2SO^  +  3H2O  768 

Cinchonine C^oH^^NjO  308 

Cinchonine  sulphate (C2oHj4NjO)2HjSO^  +  2HjO  750 

Cinnabar.     See  Mercuric  sulphide. 

Cobalt Co     [11,  VI]  (Co2)VI                  58-9 

Codeine CigH^iNOj  -J-  H^O  317 

Columbium.     See  Niobium. 

Conine CgAjsN  125 

Copper Cu     [II]  (Cu^in                       63-2 

Copper  acetate Cu(C2H302)2  +  H^O  199  2 

Copper  acetate  (basic) Cu(C2H302)2  +  CuO  +  6H2O  368  4 

Copper  carbonate  (basic) CuCOj -|- Cu(0H)2  2i^0-4 

Copper  sulphate CuSO^  +  5H20  249-2 

Copper  sulphate  (ammoniacal) CuSO^^  42fH3  4- HjO  245-2 

Corrosive  sublimate.     See  Mercuric  chloride. 

Cupric  oxide CuO                                   79-2 

Cuprous  oxide CU2O  142-4 

Cyanogen (CN),                                52 

Didvmium Di     [(Di^)"^]  144-6 

Elaterin C^Vl^O^  348 

Erbium E     [(E2)VI]  165-9 

Ether  ethylic  (common  sulphuric) (CjHjijO                               74 

Ethyl  acetate.     See  Acetic  ether.  • 

Ethylene CjH^                                  28 

Ethyl  nitrite C2H5NOJ                              75 

Ferric  acetate Fe2(C2H302)8  465-8 

Ferric  chloride Fe^Clg  + '12H2O  640-2 

Ferric  citrate Fej(C6H507)2  +  6H2O  897-8 

Ferric  hydrate FejfOH)^  213-8 

Ferric  hypophosphite re2(H2P02)g  501-8 

Ferric    itrate Fe2(N03)g  483-8 

Ferric  oxide  (sesquioxide) ^^203  1-59-8 

Ferric  phosphate Fe2(P0J,  301-8 

Ferric  pyrophosphate (Fe2)2(P20-)3  745-6 

Ferric  sulphate  (basic) Fe^U(SO^)'5  719-6 

Ferric  sulphate  (normal) Fe2(SO^)3  399-8 

Ferricyanic  acid HgFejfCN)^  429-8 

Ferrocyanic  acid H^Fe(CN)g  212-9 

Ferrous  bromide FeBr,  215-5 

Ferrous  carbonate FeCO,  115-9 

Ferrous  hydrate Fe(0H)2                               89-9 

Ferrous  iodide Fel2  3091 

Ferrous  lactate re(C3H503)2  +  3H2O  287-9 

Ferrous  oxalate FeCjO^  +  HjO  161-9 

Ferrous  oxide FeO                                   71-9 

Ferrous  sulphate FeSO^  +  7H20  277-9 

Ferrous  sulphate  (dried) FeSO^ -f  HjO  169-9 

Fluorine Fl     [I]                                19 

Gallium  Ga     [(Ga2)Vl]                         68-8 

Glucinum.     See  Beryllium. 

Glucose ,'. C6Hi,0g  180 

Glycerin C3H5(0H)3                             92 


1810  Table  of  Formulas  and  Molecular  WeigMs.  paet  hi. 

Glycol C,H^(0H)2  62 

Gold..  Au     [I,  III]  196-2 

Gold  and  Sodium  chloride AuClj  +  NaCl  360-8 

Gold  chloride AuClj  302-4 

Grape  sugar.     See  Glucose. 

Hydrogen H     [I]  1 

Hydrogen  dioxide HgO^  34 

Hydrogen  oxide  (water) HgO  18 

Hydrogen  sulphide HjS  34 

Hyoscyamine CijH23N()3  289 

Hyoscvamine  sulphate (Ci7H23NU3)2H2SO^  676 

Indigo-blue CgHjNO  131 

Indium In     [(In2)VI]  113  4 

Iodine I     [I,  III,  V,  VII]  1266 

Iodoform CHI3  3928 

Iridium  Ir     [II,  IVJ  (Ir2)IV  192-7 

Iron  Compounds.     See  Ferrous  and  I'erric...  Fe     [II,  VI]  (Fe^jVI  55-9 
Lactose.     See  Sugar  of  milk. 

Lanthanum La     [(La2)VI]  138-5 

Lead Pb     [II,  IV]  206-5 

Lead  acetate Pb(C2H302)2  +  SH^O  3785 

Lead  acetate  (basic) Pb20(C2H302)2  547 

Lead  carbonate  (officinal) 2(PbC03)  +  Pb' OH),  773-5 

Lead  carbonate  (pure) PbC03  266-5 

Lead  dioxide PbOa  238  6 

Lead  iodide PbIa  459  7 

Lead  nitrate Pb(N03)j  330-5 

Lead  oxide PbO  222-5 

Lead,  red  oxide  of •, 'P\)^0^  683-5 

Lime.     See  Calcium  oxide. 

Lithium Li     [I]  7 

Lithium  benzoate LiC^H^Oj  128 

Lithium  bromide LiBr  86-8 

Lithium  carbonate Li^COj  74 

Lithium  citrate LijCgH^O^  210 

Lithium  salicylate 2LiC7H503  +  H^O  306 

Magnesium Mg     [II]  24 

Magnesium  carbonate  (officinal) (MgC03)4.Mg(OH)2  +  5H2O  484 

Magnesium  carbonate  (pure) MgCOj  84 

Magnesium  oxide  (magnesia) MgO  40 

Magnesium  sulphate » MgSO^  +  7H2O  246 

Magnesium  sulphite MgSOj-fGH^O  212 

Manganese Mn     [II,  IV,  VI]  (Md2)VI  54 

Manganese  dioxide Mn02  86 

Manganous  sulphate MnSO^  +  4H2O  222 

Mercurammonium  chloride NH2HgCl  2511 

Mercuric  chloride HgCl,  270-5 

Mercuric  cyanide Hg("CN)2  251-7 

Mercuric  iodide H£Cl2  452-9 

Mercuric  nitrate Hg(N03)2  327-7 

Mercuric  oxide HgO  2157 

Mercuric  sulphate  (normal) HgSO^  295-7 

Mercuric  sulphate  (yellow  or  basic) Hg(HgO)2S04  727-1 

Mercuric  sulphide HgS  231-7 

Mercurous  chloride Hg2Cl2  470  2 

Mercurous  iodide ...  Hgjij  652-6 

Mercurous  nitrate Hg2(N03)2  523-4 

Mercurous  sulphate Hff,SO^  495-4 

Mercury Hg     [  II]  (Hg2)"  199  7 

Methyl  alcohol.     See  Alcohol  methylic. 

Molybdenum Mo     [II,  IV,  VI]   (Moj)  VI  95-5 

Molybdic  oxide M0O3  143-5 

Morphine C^HigNOg  +  ll^O  303 

Morphine  acetate Ci-HigNOs-HCHaOj  4- 3H2O  399 

Morphine  hvdrochlorate 'C^HjgNOjHCl +3H,0  375-4 

Morphine  sulphate (C„Hi9N03)2H2SO,  +  5II2O  758 

Narceine CjjHjgNOg  693 

Narcotine ^ CjjH^sNO,  643 

Nickel  Ni     [II,  VI]  (Ni2)VI  58 

Nicotine C,nH,,N„  162 
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Niobium ~ Nb     [III,  V]  94 

Nitrogeo N     [I,  III,  V]  14 

Olefiant  gas.     See  Ethylene. 

Osmium Os     [II,  IV,  VI,  VIII]  1&8-5 

Oxvgen <)     [II]  16 

Pailadium - Pd     [II,  IV]  105  7 

Paracvanogen (^^js  '^ 

Paramorphine.     See  Thebainc. 

Phosphorus P     [III,  V]  31 

Phosphorus  oxyehloride - -  POCI3  153  2 

Pliosphorus  pentachloride PCI5  208 

Phosphorus  trichloride -  PCI,  137-2 

Physostigniine  salicylate C^Hj^NjOjC-HjOj  413 

Picrotoxine -..  CgHj^jf)^  182 

Pilocarpine  hvdrochlorate CuHigXjO^Cl  244  4 

Piperine ' C'l-HigNO,  285 

Platinic  chloride PtCl,  ^  5H,0  426 

Platinum Pt     [II,  IV]  1944 

Potassium K     [I]  39 

Potassium  acetate KCjHjOj  «8 

Potassium  acid  carbonate KHCOj  100 

Potassium  acid  oxalate  (salt  of  sorrel) KHC^O^  128 

Potassium  and  Sodium  tartrate- KNaC^H^Og -^  4H,0  282 

Potassium  arsenite l^jAsOj  239-^ 

Potassium  bichromate K,Cr,0.  2948 

Potassium  bitartrate KHC^H^Og  188 

Potassium  bromide ,  KBr  118'3 

Potassium  carbonate (K,C03),3H,0  330 

Potassium  chlorate KClOj  122-4 

Potassium  chloride KCl  74-4 

Potassium  chromate KjCrO^  19-1-4 

Potassium  citrate KsCgHjO. -p  H,0  324 

Potassium  cyanide KCN  65 

Potassium  ferricvanide KjFe^CN)^  328-9 

Potassium  ferrocvanide K4Fe(CN)s+ bHjO  421-9 

Potassium  hydrate KOH  56 

Potassium  hypophosphite KHjPO,  104 

Potassium  iodide KI  1606 

Potassium  nitrate KjSOj  101 

Potassium  permanganate KjMnjOg  314 

Potassium  sulphate £[,50^  174 

Potassium  sulphite K^03+ 2H,0  194 

Potassium  tartrate (KA:^H^O^\-^'iI^0  470 

Prussian  blue  (ferric  ferrocvanide) Fe^(Fei^CN)5)3  869-S 

Prussic  acid.     See  Acid  hvdrocvanic. 

Quinidine ' .*. C^B^^Sfi^  324 

Quinidine  sulphate (CjoH„NjOj»,Hj60^  4- 2HjO  782 

Quinine C\»H„N,Oj -4-  3H,0  378 

Quinine  bisulphate (C«>H„N,0,iH,SO^ -f  7H,0  548 

Quinine  hvdrobromate C^H.^N'.OjHBr -f  2HjO  440  8 

Quinine  hvdrochlorate- C"joH;,N*0,HC1  -^  2H,0  396  4 

Quinine  sulphate (C„Hj^ ^'jO, r,H,SO^  -^  7H,0  872 

Quinine  valerianate C5oH,,NjOjC5HjoO,  4- HjO  444 

Pvh.Kiium- Kh'    [II,  IV]  iRh2)VI  104  1 

Rubidium Kb     [I]  80-S 

Euthenium Ku     [II,  IV,  VI,  VIII]  104-2 

Salicin CjjHijO.  286 

Santonin C,5H„03  246 

Scandium "        Sc     [iSc,iVI]  44 

Selenium Se     [II,  IV,  VI]  78-8 

Silica.     See  Silicic  oxide. 

Silicic  oxide SiO,  €0 

Silicon Si     [IV]  28 

Silver Ag     [I]  1077 

Silver  bromide AgBr  187-5 

Silver  chloride AgCl  143  1 

Silver  cvanide AgCiN"  133-7 

Silver  iodide. Agl  234-3 

Silver  nitrate AgK03  1697 

Silver  nitrate  (ammoniacal) AgN03^2XHj  203-7 
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Silver  oxide -A^gaO 

Silver  sulphate AgjSO^ 

Sodium Na     [I] 

Sodium  acetate NaCgUsOj  +  SH^O 

Sodium  arseniate NajHASO^-j-  TH^O 

Sodium  benzoate JSaCjHjOj  -|-  HjO 

Sodium  bicarbonate NaHCOg 

Sodium  bisulphite NaHS03 

Sodium  bitartrate NaHC^H^Og  +  H^O 

Sodium  borate NajB^O,  +  lOHjO 

Sodium  bromide NaBr 

Sodium  carbonate NajCOj  +  lOHjO 

Sodium  chlorate iiaClOj 

Sodium  chloride NaCl 

Sodium  hypophosphite NaH^POj  +  H^O 

Sodium  hyposulphite  (thiosulphate) NajSjOj -j- SHjO 

Sodium  iodide Nal 

Sodium  molybdate Na2MoO^  +  H^O 

Sodium  nitrate NaNOj 

Sodium  phosphate NajHPO^  +  I2H2O 

Sodium  pyrophosphate Na^PjO, -f  lOHjO 

Sodium  salicylate 2NaC7H503  +  H^O 

Sodium  santoninate 2NaCi5HjgO^  -\-  THjO 

Sodium  sulphate NagSO^ -f-  lOH^O 

Sodium  sulphite Na^SOj  +  THjO 

Sodium  sulphocarbolate NaCgH^SO^  -\-  SHjO 

Stannous  chloride v SnClj 

Strontium Sr     [II,  IV] 

Strontium  nitrate Sr(N03)2  +  4H2O 

Strychnine  C-n^-n^i^^ 

Strychnine  hydrochlorate C2iH22^2^2-^Cl 

Strychnine  sulphate (C2iH22N202)2H2S0^4-  THjO 

Sugar  (cane  sugar)  Ci2H220jj 

Sugar  of  milk  ^lactose) G\^2i^n  +  HjO 

Sulphur S     [II,  IV,  VI] 

Sulphuretted  hydrogen.     See  Hydrogen  sul- 
phide. 

Tantalum Ta     [III,  V] 

Tartar  emetic.   Sec  Antinoonyl-potassium  tar- 
trate. 

Tellurium Te     [II,  IV,  VI] 

Terebene ^10^10 

Thallium Tl     [I,  III] 

Thorium Th     [IV] 

Thymol CjoH^OH 

Tin Sn     [11,  IV] 

Tin  protochloride.     See  Stannous  chloride. 

Titanic  oxide TiO^ 

Titanium Ti     [IV] 

Tungsten W     [II,  IV,  VI] 

Tungstie  oxide WO3 

Uranium U     [IV,  VI] 

Urea CO(NH2)2 

Vanadium V     [I,  III,  V] 

Veratrine C32H-2N2OJ, 

Ytterbium Yb     [(Yb2)VI] 

Yttrium Y     [(Y2)VI] 

Zinc Zn     [II] 

Zinc  acetate Zn(C2H302)2  + 3H2O 

Zinc  bromide ZnBrj 

Zinc  carbonate  (officinal) (ZnCOglj  +  3Zn(OH)2 

Zinc  carbonate  (pure) ZnCOj 

Zinc  chloride ZnClj 

Zinc  iodide Znlj 

Zinc  oxide  ZnO 

Zinc  phosphide "^^3^2 

Zinc  sulphate ZnSO^  +  7H2O 

Zinc  sulphide ZnS 

Zinc  valerianate Zn(C3Hg02)2  +H2O 

Zirconium Zr     [IV] 


231-4 
311-4 

23 
136 
311-9 
162 

84 
104 
190 
382 
102-8 
286 
106-4 

58-4 
106 
248 
149-6 
223-5 

85 
358 
446 
338 
698 
322 
252 
232 
188-5 

87-4 
283-4 
334 
370-4 
892 
342 
360 

32 


182 


128 

136 

203-7 

233 

150 

117-7 

80 

48 

183-6 
231-6 
238-5 

GO 

51-3 
592 
172-7 

89-8 

64-9 
236-9 
224-5 
546-5 
124-9 
135-7 
318-1 

80-9 
256-7 
286-9 

96-9 
284-9 

90 
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ALCOHOL. 

Tablb  of  Percentaok  AND  Spkcific  Gravity  (according  to  Hehner).* 


Sp.  Gravity 

at  15  6»  C. 

(60P  F.). 

Absolute  1 

Alcohol  by 

weight ; 

per  cent. 

Absolute  1 

Alcohol  by 

volume; 

per  cent. 

Sp.  Gravity 

at  15-6°  C. 

(60°  F.). 

Absolute  ' 

Alcohol  by 

weight ; 

per  ceut. 

Abeoliite 

Alcohol  by 

volume ; 

per  ceut. 

c„  r>— wf..     Absolute  '   Absolute 
»i^!SJl.     Alcohol  by  Alcohol  by 
ref^F^'       weight;    ,    volume; 
^          -'-        per  cent.      j)er  cent. 

1-0000 

0-00 

000 

0-9665 

24-00 

29-22 

0-9330 

43-24 

50-82 

0-9995 

0-26 

0-33 

0-9660 

24-38 

29-67 

0-9325 

43-48 

61-07 

0-9990 

0-53 

0-66 

0-9655 

24-77 

30- 13 

0-9320 

43-71 

51-32 

0-9985 

0-79 

0-99 

0-9650 

25-14 

30-57 

0-9315 

43-95 

51-58 

0-9930 

1-06 

1-34 

0-9645 

25-50 

30-98 

0-9310 

44-18 

61-82 

0-9975 

1-37 

1-73 

0-9640 

25-86 

31-40 

0-9305 

44-41 

52-06 

0-9970 

1-69 

2-12 

0-9635 

2620 

31-80 

0-9300 

44-64 

62-29 

0-9965 

2-00 

2-51 

0-9630 

26-53 

32-19 

0-9295 

44-86 

62-53 

0-9960 

2-28 

2-86 

0-9625 

26-87 

32-58 

0-9290 

45-09 

62-77 

0-9955 

2-56 

3-21 

0-9620 

27-21 

32-98 

0-9285 

45-32 

63-01 

0-9950 

2-83 

3-55 

0-9615 

27-57 

33-39 

0-9280t 

45-55 

63-24 

0-9945- 

3-12 

3-90 

0-9610 

27-93 

33-Sl 

0-9275 

45-77 

63-48 

0-9940 

3-41 

4-27 

0-9605 

23-25 

34-18 

0-9270 

46-00 

53-72 

0-9935 

3-71 

4-63 

0-9600 

2S-56 

34-54 

0-9265 

46-23 

53-95 

1      0-9930 

4-00 

5-00 

0-9595 

2887 

34-90 

0-9260 

46-46 

64-19 

1      0-9925 

4-31 

5-39 

0-9590 

29-20 

35-28 

0-9255 

46-63 

54-43 

0-9920 

4-62 

6-78 

0-95S5 

29-53 

35-66 

0-9250 

46-91 

54-66 

0-9915 

4-94 

617 

C-95S0 

29-87 

36-04 

0-9245 

4714 

54-90 

0-9910 

5-25 

6-55 

0-9575 

30-17 

36-39 

0-9240 

47-36 

65-13 

0-9905 

5-56 

6-94 

0-9570 

30-44 

36-70 

0-9235 

47-59 

65-37 

0-9900 

5-87 

7-32 

0-9565 

30-72. 

37-02 

0-9230 

47-82 

55-60 

0-9S95 

6-21 

7-74 

0-9560 

31-00 

37-34 

0-9225 

4805 

65-83 

0-9S9() 

6-57 

8-18 

0-9555 

31-31 

37-69 

0  9220 

48-27 

56-07 

0-98S5 

6-93 

8-63 

0-9550 

31-62 

38-04 

0-9215 

48-50 

66-30 

0-9880 

7-27 

9-04 

0-9545 

31-94 

38-40 

0-9210 

48-73 

66-54 

0-9875 

7-60 

9-45 

0-9540 

32-25 

38-75 

0-9205 

48-96 

56-77 

0-9870 

7-93 

9-86 

0-9535 

32-56 

39-11 

0-9200 

49-16 

56-98 

0-9865 

8-29 

10-30 

0-9530 

32-87 

39-47 

0-9198+ 

49-24 

57-06 

0-9S60 

8-64 

10-73 

0-9525 

33-18 

39-81 

0-9195 

49-39 

57-20 

0-9855 

900 

1117 

0-9520 

33-47 

40-14 

0-9190 

49-64 

57-45 

0-9850 

9-36 

11-61 

0-9515 

33-76 

40-47 

0-9185 

49-86 

67-69 

0-9845 

9-71 

12-05 

0-9510 

34-05 

40-79 

0-9180 

50-09 

68-92 

0-9840 

10-03 

12-49 

0-9505 

34-29 

41-05 

0-9175 

50-30 

68-14 

0-9835 

10-46 

12-96     ! 

0-9500 

34-52 

41-32 

0-9170 

50-52 

58-36 

0-9330 

10-85 

13-43 

0-9495 

34-76 

41-58 

0-9165 

50-74 

58-58 

0-9825 

11-23 

13-90 

0-9490 

35-00 

41-84 

0-9160 

60-96 

68-80 

0-9820 

11-62 

14-37 

0-94S5 

35-25 

42-12 

0-9155 

51-17 

69-01 

0-9815 

12-00 

14-84 

0-9480 

35-50 

42-40 

0-9150 

51-38 

59-22 

0-9810 

12-38 

15-30 

0-9475 

35-75 

42-67 

0-9145 

51-58 

59-43 

0-9805 

12-77 

15-77 

0-9470 

36-00 

42-95 

0-9140 

51-79 

69-63 

0-9800 

1315 

16-24 

0-9465 

36-28 

43-26 

0-9135 

52-00 

59-84 

0-9795 

13-54 

16-70 

0-9460 

36-56 

43-56 

0-9130 

52-23 

60-07 

0-9790 

13-92 

1717 

0-9455 

36-83 

43-87 

0-9125 

52-45 

60-30 

0-9785 

14-36 

17-70 

0-9450 

37-11 

44-18 

0-9120 

52-68 

60-62 

0-9780 

14-82 

18-25 

0-9445 

37-39 

44-49 

0-9115 

52-91 

60-74 

0-9775 

15-25 

18-78 

0-9440 

37-67 

44-79 

0-9110 

53-13 

60-97 

0-9770 

15-67 

19-28 

0-9435 

37-94 

45-10 

0-9105 

53-35 

61-19 

0-9765 

16-08 

19-78 

0-9430 

38-22 

45-41 

0-9100 

53-57 

61-40 

0-9760 

16-46 

20-24 

0-9425 

38-50 

45-71 

0-9095 

53-78 

61-62 

0-9755 

16-85 

20-71 

0-9420 

38-78 

46-02 

0-9090 

54-00 

61-84 

0-9750 

17-25 

2119 

0-9415 

3905 

46-32 

0-9085 

54-24 

62-07 

0-9745 

17-67 

21-69 

0-9410 

39-30 

46-59 

0-9080 

54-48 

62-31 

0-9740 

18-08 

22-18 

0-9405 

39-55 

46-86 

0-9075 

54-71 

62-55 

0-9735 

18-46 

22-64 

0-9400 

39-80 

47-13 

0-9070 

54-95 

62-79 

0-9730 

18-85 

2310 

0-9395 

40-05 

47-40 

0-9065 

55-18 

63-02 

0-9725 

19-25 

23-58 

0-9390 

40-30 

47-67 

0-9060 

65-41 

63-24 

0-9720 

19-67 

24-08 

0-9385 

40-55 

47-94 

0-9055 

55-64 

63-46 

0-9715 

20-03 

24-58 

0-9380 

40-80 

48-21 

0-9050 

55-86 

63-69 

0-9710 

20-50 

25-07 

0-9375 

41-05 

48-48 

0-9045 

5609 

63-91 

0-9705 

20-92 

25-57 

0-9370 

41-30 

48-75 

0-9040 

56-32 

64-14 

I      0-9700 

21-31 

26-04 

0-9365 

41-55 

49-02 

0-9035 

66-55 

64-36 

1      0-9695 

21-69 

26-49 

0-9360 

41-80 

49-29 

0-9030 

56-77 

64-58 

!      0-9690 

22-08 

26-95 

0-9355 

42-05 

49-55 

0-9025 

57-00 

64-80 

0-9685 

22-46 

27-40 

0-9350 

42-29 

49-81 

0-9020 

67-21 

65-01 

0-9680 

22-85 

27-86 

0-9345 

42-52 

50-06 

0-9015 

57-42 

65-21 

0-9675 

23-23 

28-31 

0-9340 

42-76 

50-31 

0-9010 

57-63 

65-41 

0-9670 

23-62 

28-77 

0-9335 

43-00 

50-57 

0-9005 

57-83 

65-61 

*  Tlie  above  tiible  will  be  found  more  complete  than  the  one  inserted  upon  page  143,  and  has  been  abridged 
fmm  tliat  of  Hehner'a  in  the  U,  S.  P.  1880. 

t  Officinal  dilated  alcohol.  %  Proof. 
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Sp.  Gravity 
at  15-60  C. 

Absolute 
Alcohol  by 

Absolute 
Alciihol  by 

Sp.  Gravity 
at  ]5-6°  0. 

Absolute 
Alcohol  by 

Absolute 
Alcohol  by 

Sp.  Gravity 
at  \h(P  0. 

Absolute 
Alcohol  by 

Absolute 
Alcohol  by 

(U0°  F.). 

weight ; 
per  cent. 

volume ; 
per  cent. 

(60°  F.). 

weight; 
per  cent. 

volume; 
per  cent. 

(60°  F.). ' 

weight; 
per  cent. 

volume; 
per  cent. 

0-9000 

68-05 

65-81 

0-8640 

73-38 

79-86 

0-8280 

87-96 

91-76 

0-8995 

58-27 

66-03 

0-8635 

73-68 

80-04 

0-8275 

88-16 

91-90 

0-8990 

58-50 

66-25 

0-8630 

73-79 

80-22 

0-8270 

88-36 

92-05 

0-8985 

58-73 

66-47 

0-8625 

74-00 

80-40 

0-8265 

88-56 

92-21 

0-8980 

68-95 

66-69 

0-8620 

74-23 

80-60 

0-8260 

88-76 

92-36 

0-8975 

59-17 

66-90 

08615 

74-45 

80-80 

0-8265 

8896 

92-61 

0-8970 

59-39 

67-11. 

0-8610 

74-68 

81-00 

0-8250 

89-16 

92-66 

0-8965 

69-61 

67-32 

0-8606 

74-91 

81-20 

0-8245 

89-35 

92-80 

0-8960 

59-83 

67-63 

0-8600 

75-14 

81-40 

0-8240 

89-64 

92-94 

0-8955 

60-04 

67-73 

0-8595 

75-36 

81-60 

0-8235 

89-73 

93-09 

0-8950 

60-26 

67-93 

0-8690 

75-69 

81-80 

0-8230 

89-92 

93-23 

0-8945 

60-46 

68-13 

0-8586 

75-82 

8200 

0-8225 

90-11 

93-36 

0-8940 

60-67 

68-33 

0-8680 

76-04 

82-19 

0-8220 

90-29 

93-49 

0-8935 

60-88 

68-52 

0-8575 

76-25 

82-37 

0-8215 

90-46 

93-62 

0-8930 

61-08 

68-72 

0-8570 

76-46 

82-64 

0-8210 

90-64 

93-75 

0-8925 

61-29 

68-91 

0-8566 

76-67 

82-72 

0-8205 

90-82 

93-87 

0-8920 

61-60 

69-11 

0-8660 

76-88 

82-90 

0.8200t 

91-00 

94-00 

0-8915 

61-71 

69-30 

0-8555 

77-08 

83-07 

0-8195 

91-18 

9413 

0-8910 

61-92 

69-60 

0-8550 

77-29 

83-25 

0-8190 

91-36 

94-26 

0-8905 

62-14 

6971 

0-8545 

77-60 

83-43 

0-8185 

91-54 

94-38 

0-8900 

62-36 

69-92 

0-8640 

77-71 

83-60 

0-8180 

91-71 

94-61 

0-8895 

62-69 

70-14 

0-8535 

77-92 

83-78 

0-8175 

91-89 

94-64 

0-8890 

62-82 

70-35 

0-8530 

78-12 

83-94 

0-8170 

9207 

94-76 

0-8885 

63-04 

70-57 

0-8526 

78-32 

84-11 

0-8165 

92-26 

94-90 

0-8880 

63-26 

70-77 

0-8620 

78-52 

84-27 

C-8160 

92-44 

95-03 

0-8875 

63-48 

70-97 

0-8515 

78-72 

84-44 

0-8155 

92-63 

95-16 

0-8870 

63-70 

71-17 

0-8510 

78-92 

84-60 

0-8150 

92-81 

96-29 

0-8865 

63-91 

71-38 

0-8505 

79-12 

84-77 

0-8145 

93-00 

95-42 

0-8860 

64-13 

71-58 

0-8500 

79-32 

84-93 

0-8140 

93-18 

95-66 

0-8855 

64-35 

71-78 

0-8495 

79-62 

86-10 

0-8135 

93-37 

95-69 

0-S850 

64-57 

71-98 

0-8490 

79-72 

85-26 

0-8130 

93-65 

96-82 

0-8845 

64-78 

72-18 

0-8485 

79-92 

85-42 

0-8125 

93-74 

95-95 

0-8840 

65-00 

72-38 

0-8480 

80-13 

86-69 

0-8120 

93-92 

96-08 

0-8835 

65-21 

72-58 

0-8475 

80-33 

85-77 

0-8115 

94-10 

96-20 

0-8830 

65-42 

72-77 

0-8470 

80-54 

85-94 

0-8110 

94-28 

96-32 

0-8825 

65-63 

72-96 

0-8466 

80-75 

8611 

0-8105 

94-45 

96-43 

0-8820 

65-83 

73-15 

0-8460 

80-96 

86-28 

0-8100 

94-62 

96-56 

0-8815 

66-04 

73-34 

0-8465 

81-16 

86-46 

0-8095 

94-80 

96-67 

0-8810 

66-26 

73-54 

0-8450 

81-36 

86-61 

0-8090 

94-97 

96-78 

0-8805 

66-48 

73-73 

0-8445 

81-56 

86-77 

0-8086 

96-14 

96-90 

0-8800 

66-70 

73-93 

0-8440 

81-76 

86-93 

0-8080 

96-32 

97-02 

0-8795 

66-91 

74-13 

0-8435 

81-96 

87-09 

0-8075 

95-60 

97-15 

0-8790 

67-13 

74-33 

0-8430 

82-15 

87-24 

0-8070 

96-68 

97-27 

0-8785 

67-33 

74-52 

08425 

82-35 

87-40 

0-8065 

95-86 

97-39 

0-8780 

67-54 

74-70 

0-8420 

82-54 

87-55 

0-8060 

96-03 

97-51 

0-8775 

67-75 

74-89 

0-8415 

82-73 

87-70 

0-8055 

96-20 

97-62 

0.8770 

67-96 

75-08 

0-8410 

82-92 

87-85 

0-8060 

96-37 

97-73 

0-8765 

68-17 

75-27 

0-8405 

83-12 

88-00 

0-8045 

96-53 

97-83 

0-8760 

68-38 

75-45 

0-8400 

83-31 

88-16 

0-8040 

96-70 

97-94 

0-8755 

68-58 

75-64 

0-8395 

83-50 

88-31 

0-8035 

96-87 

98-06 

0-8750 

68-79 

76-83 

0-8390 

83-69 

88-46 

0-8030 

97-03 

98-16 

0-8745 

6900 

76  01 

0-8385 

83-88 

88-61 

0-8025 

97-20 

98-27 

0-8740 

69-21 

76-20 

0-8380% 

84-08 

88-76 

0-8020 

97-37 

98-37 

0-8735 

69-42 

76-39 

0-8375 

84-28 

88-92 

0-8015 

97-63 

98-48 

0-8730 

69-63 

76-67 

0-8370 

84-48 

89-08 

0-8010 

97-70 

98-59 

0-8725 

69-83 

76-76 

0-8365 

84-68 

89-24 

0-8005 

97-87 

98-69 

0-8720 

70-04 

76-94 

0-8360 

84-88 

89-39 

0-8000 

98-03 

98-80 

0-8715 

70-24 

77-12 

0-8356 

85-08 

89-65 

0-7995 

98-19 

98-89 

0-8710 

70-44 

77-29 

0-8350 

85-27 

89-70 

0-7990 

98-34 

98-98 

0-8705 

70-64 

77-46 

0-8345 

85-46 

89-84 

0-7985 

98-50 

99-07 

0-8700 

70-84 

77-64 

0-8340 

85-65 

89-99 

0-7980 

98-66 

99-16 

0-8695 

71-04 

77-82 

0-8335 

86-85 

90-14 

0-7975 

98-81 

99-26 

0-8690 

71-25 

78-00 

0-8330 

86-04 

90-29 

0-7970 

98-97 

99-35 

0-8685 

71-46 

78-18 

0-8326 

86-23 

90-43 

0-7965 

99-13 

99-45 

0-8680 

71-67 

78-36 

0-8320 

86-42 

90-68 

0-7960 

99-29 

99-55 

0-8675 

71-88 

78-65 

0-8315 

86-62 

90-73 

0-7955 

99-45 

99-65 

0-8670 

7209 

78-73 

0-8310 

86-81 

90-88 

0-7950 

99-61 

99-75 

0-8665 

72-30 

78-93 

0-8305 

87-00 

91-02 

0-7945 

99-78 

99-86 

0-8660 

72-62 

79-12 

0-8300 

87-19 

91-17 

0-7940 

99-94 

99-96 

0-8655 

72-74 

79-31 

0-8295 

87-38 

91-31 

Absolute 

Alcohol. 

0-8650 

72-96 

79-50 

0-8290 

87-58 

91-46 

0-7938 

100-00 

100-00 

0-8645 

73-17 

79-68 

0-8285 

87-77 

91-60 

1 
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TABLES  SHOWING  SPECIFIC  GRAVITY  CORRESPONDING 
WITH  DEGREES  OF  HYDROMETERS. 

Baume's  hydrometer  is  usually  employed.  In  this  instrument,  the  sp.  gr.  of  distilled 
water  is  assumed  as  the  zero  of  the  descending  scale,  in  relation  to  fluids  heavier  than 
itself,  and  as  ten  on  the  ascending  scale  in  relation  to  lighter  fluids.  In  the  following 
tables,  the  specific  gravity  of  liquids  is  given,  corresponding  with  the  several  degrees  of 
this  hydrometer.  The  first  column  of  speciflc  gravities  is  taken  from  the  French  Codex. 
The  second  is  based  on  the  calculations  of  Huss.  The  third  column  was  calculated  by 
Mr.  Henry  Pemberton,  of  Philadelphia,  in  1851.  The  figures  in  this  column  cor- 
respond with  the  degrees  of  the  hydrometers  prepared  by  the  late  Dr.  W.  H.  Pile. 


For 

Liquids  Lighter  than  Water. 

Degre« 
of  hydro- 

Specific Gravity. 

of hydro 

Specific  GraTity. 

meter. 

By  Baume. 

meter. 

By  Baume. 

10 

1-000 

1-0000 

1-0000 

44 

0-809 

0-8047 

0-8045 

11 

0-993 

0-9930 

0-9929 

45 

0-804 

0-8001 

0-8000 

12 

0-986 

0-9861 

0.9859 

46 

0-800 

0-7956 

0-7954 

13 

0-979 

0-9792 

0-9790 

47 

0-795 

0-7911 

0-7909 

!   14 

0-973 

0-9724 

0-9722 

48 

0-791 

0-7866 

0-7865 

15 

0-966 

0-9657 

0-9655 

49 

0-787 

0-7821 

0-7821 

16 

0-960 

0.9591 

0-9589 

50 

0-783 

0-7777 

0-7777 

17 

0-953 

0-9526 

0-9523 

51 

0-778 

0-7733 

0-7734 

18 

0-947 

0-9462 

0-9459 

52 

0-774 

0-7689 

0-7692 

19 

0-941 

0-9399 

0-9395 

53 

0-770 

0-7646 

0-7650 

20 

0-935 

0-9336 

0-9333 

54 

0-766 

0-7603 

0-7608 

21 

0-929 

0-9274 

0-9271 

65 

0-762 

0-7560 

0-7567 

22 

0-923 

0-9212 

09210 

56 

0-758 

0-7518 

0-7526 

23 

0-917 

0-9151 

0-9150 

57 

0-754 

07476 

0-7486 

24 

0-911 

0-9091 

0-9090 

58 

0-750 

0-7435 

0-7446 

25 

0-905 

0-9032 

0-9032 

69 

0-746 

0-7394 

0-7407 

26 

0-900 

0-8974 

0-8974 

60 

0-742 

0-7354 

0-7368 

27 

0-894 

0-8917 

0-8917 

61 

0-738 

0-7314 

0-7329 

28 

0-889 

0-8860 

0-8860 

62 

0-735 

0-7275 

0-7290 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0-883 
0-878 
0-872 
0-867 
0-862 
0-857 
0-852 
0-847 
0-842 
0-837 
0-832 
0-827 

0-8804 
0-8748 
0-8693 
0.8638 
0-8584 
08531 
0-8479 
0-8428 
0-8378 
0-8329 
0-8281 
0-8233 

0-8805 
0-8750 
08695 
0-8641 
0-8588 
0-8536 
0-8484 
0-8433 
0-8383 
0-8333 
0-8284 
0-8235 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

0-731 
0-727 
0-724 
0-720 
0-716 
0-713 
0-709 
0-706 
0-702 
0-699 
0-696 
0-692 

0-7253 
0-7216 
0-7179 
0-7142 
0-7106 
0-7070 
0-7035 
0-7000 
0-6965 
0-6930 
0-6896 
0-6863 

'.'.'..'".". 

41 
42 
43 

0-823 
0-818 
0-813 

08186 
0-81.^9 
0-8093 

0-8187 
0.81.39 
0-8092 

75 
76 

77 

0-689 
0-686 

0-682 

0-6829 
0-6796 
0-6763 

The  following  formulas,  furnished  by  Dr.  Pile,  may  prove  useful  by  enabling  any 
one  to  calculate  the  sp.  gr.  corresponding  with  the  several  degrees  of  Baume's  hydrom- 
eter, and,  conversely,  the  degree  of  Baume's  corresponding  with  the  sp.  gr. 

1.  For  Liquids  lighter  than  Water.  The  following  formulas  give  the  sp.  gr.  as  repre- 
sented in  the  first  column  in  the  foregoing  table ;  or,  the  specific  gravity  being  known, 
give  the  correspondent  degree  of  Baume. 


_J^_  =  sp.  gr. :   and    ^^ 
B°+134        *    =     '  gp.  gr. 


134  =  B°. 


The  following  formulas  apply  to  the  third  column  of  specific  gravities. 

_-li?_  =  sp.gr.;   andJli^-1.30  =  B°. 
B'  +  130  '     °      '  6p.gr. 

2.   For  Liquids  heavier  than   Water.      For  the  first  column,  — ~ =  sp.  er.,  and 

'  144— BO        ^   ^    ' 

]44  —  J^_  =  B°  ;  for  the  third,  145 -B°  =  sp.  gr.,  and  Uo  —  J*^  =  B°. 
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For  Liquids  heavier  than  Water. 


PAET   III. 


Degree 

Specific  Gravity. 

Degree 

Specific  Gravity. 

of  hydro- 

of hydro- 
meter. 

meter. 

By  Baume. 

. 

By  Baume. 

0 

1-000 

1-0000 

1-0000 

38 

1-359 

1-3559 

1-3551 

1 

1-007 

1-0070 

1-0069 

39 

1-372 

1-3686 

1-3679 

2 

1-014 

1-0141 

1-0139 

40 

1-384 

1-3815 

1-3809 

3 

1-022 

1-0213 

1-0211 

41 

1-398 

1-3947 

l-3t)42 

4 

1029 

1-0286 

1-0283 

42 

1-412 

1-4082 

1-4077 

5 

1-036 

1-0360 

1-0357 

43 

1-426 

1-4219 

1-4215 

6 

1-044 

1-0435 

1-0431 

44 

1-440 

1-4359 

1-4356 

7 

1-052 

1-0511 

1-0507 

45 

1-454 

1-4501 

1-4600 

8 

1-060 

1-0588 

1-0583 

46 

1-470 

1-4645 

1-4646 

9 

1-067 

1-0666 

1-0661 

47 

1-486 

1-4792 

1-4795 

10 

1-075 

1-0745 

1-0740 

48 

1-501 

1-4942 

1-4949 

11 

1-083 

1-0825 

1-0820 

49 

1-616 

1-5096 

1-6104 

12 

1-091 

10906 

1-0902 

60 

1-532 

1-5253 

1-5263 

13 

1-100 

1-0988 

1-0984 

51 

1-549 

1-5413 

1-5425 

14 

1-108 

1-1071 

1-1008 

52 

1-566 

1-5576 

1-5591 

15 

1-116 

11155 

11 153 

53 

1-583 

1-5742 

1-6760 

16 

1-125 

1-1240 

1-1240 

64 

1-601 

1-5912 

1-5934 

17 

1-134 

1-1326 

1-1328 

55 

1-618 

1-6086 

1-6111 

18 

1U3 

1-1414 

1-1417 

66 

1637 

1-6264 

1-6292 

19 

1152 

11504 

1-1507 

67 

1-656 

1-6446 

1-6477 

20 

1-161 

1-1596 

1-1600 

58 

1-676 

1-66.32 

1-6666 

21 

1171 

1-1690 

1-1693 

59 

1-695 

1  6823 

1-6860 

22 

1-180 

1-1785 

1-1788 

60 

1-715 

1-7019 

1-7058 

23 

1-190 

1-1882 

1-1885 

61 

1-736 

1-7220 

1-7261 

24 

1199 

1-1981 

1-1983 

62 

1-758 

1-7427 

1-7469 

25 

1-210 

1-2082 

1-2083 

63 

1-779 

1-7640 

1-7682 

26 

1-221 

1-2184 

1-2184 

64 

1-801 

1-7856 

1-7901 

27 

1-231 

1-2238 

1-2288 

65 

1-823 

1-8082 

1-8125 

28 

1-242 

1-2394 

1-2393 

66 

1-847 

1-8312 

1-8354 

29 

1-252 

1-2502 

1-2500 

67 

1-872 

1-8548 

1-8589 

30 

1-261 

1-2612 

1-2608 

68 

1-897 

1-8790 

1-8831 

31 

1-275 

1-2724 

1-2719 

69 

1-921 

1-9038 

1-9079 

32 

1-286 

l-28;}8 

1-2831 

70 

1-946 

1-9291 

1-9333 

33 

1-298 

1-2954 

1-2946 

71 

1-974 

1-9548 

1-9595 

34 

1-309 

1-3072 

1-3063 

72 

2-002 

1-9809 

1-9863 

35 

1-321 

1-3190 

1-3181 

73 

.     2-0.31 

2-0073 

2-0139 

36 

1-334 

1-.3311 

1-3302 

74 

2-059 

20340 

2-0422 

37 

1-346 

1-3434 

1-3425 

75 

2-087 

2-0610 

2-0714 

Oay-Lussac's  centesimal  alcoholmeter  is  applicable  only  to  alcohol.  The  scale  of  this 
instrument  is  divided  into  100  unequal  degrees,  the  zero  corresponding  to  pure  water, 
and  100°  to  absolute  alcohol ;  and  every  intermediate  degree  expresses  the  percentage 
of  pure  alcohol,  by  measure,  contained  in  the  liquors  examined.  Thus,  when  the  in- 
strument stands  at  40°  in  any  alcoholic  liquid,  it  indicates  that  100  measures  of  the 
liquid  contain  40  of  pure  alcohol  and  60  of  water.  But,  as  it  was  graduated  for  the 
temperature  of  59°  of  Fahrenheit,  the  liquors  to  be  tested  should  be  brought  to  that  tem- 
perature. Tralles's  centesimal  alcoholmeter  is  the  one  used  by  the  U.  S.  Government  in 
gauging  the  strength  of  spirit,  and  is  generally  employed  in  this  country  by  distillers 
and  wholesale  dealers  in  the  purchase  and  sale  of  alcoholic  liquors.  The  scale  of  this 
instrument  is,  like  Gay-Lussac's,  divided  into  100  unequal  parts,  each  corresponding  to 
the  percentage  by  volume  of  pure  alcohol  contained  in  the  liquors  examined.  As  the 
sp.  gr.  of  water  is  considered  as  unity  at  its  temperature  of  greatest  density  398°  F., 
and  the  degrees  of  this  scale  are  calculated  for  60°  F.,  the  zero,  corresponding  to  the 
density  of  water,  will  represent  a  sp.  gr.  of  -9991. 

The  following  table  of  Tralles  gives  the  percentage  of  alcohol  iy  measMre  correspond- 
ing with  the  specific  gravity.  Under  alcohol  in  the  first  part  of  this  work  a  table  of 
the  percentage  by  weight  corresponding  with  the  sp.  gr.  is  given.  By  means  of  these 
tables,  in  connection  with  the  alcoholmeter,  every  problem  that  can  arise  in  reference 
to  the  strength  of  spirituous  liquors  can  be  solved  ;  and  by  the  appended  table,  giving 
the  value  of  Baume's  degrees  in  those  of  Tralles,  the  facility  is  still  further  extended. 
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Aleoholmetrieal  Table  of  TralUs. 

Alcohol  in 

Specific   gr»- 

Alcohol  in    Specific  gra-     Alcohol  in    Specific  pra-l 

Alcohi.1  in 

Specific  gra- 

lOOnieasures 

Tity  at  eifi 

lOOmeasares    Tity  at  60°  |  lOOmeaxarra    ^ily  at  6t^ 

loo  Djrasures 

Titv  at  eufi 

1    of  spirit. 

Fahr. 

1    of^rit.     j        Fahr.        1    of  spirit.            Fahr. 

of  spirit. 

Fahr. 

0 

•9991 

26               ^9689         ;         51               -9315 

76 

•8739 

1 

•9976 

;         27               -9679        1          52                9295 

77 

•8712 

2 

•9961 

1         28 

•9668 

53               ^9275 

78 

•8685 

3 

•9947 

1         29 

•9657 

54                9254 

79 

•8658       ' 

4 

•9933 

30 

•9646 

55               -9234 

80 

•S631 

5 

•9919 

31 

•9634 

56 

•9213 

81 

■S603 

6 

•9906 

32 

•9622 

57 

•9192 

82 

•S575 

7 

•9893 

33 

•9609 

58               ^9170       j 

83 

•85J7 

8 

•9881 

34 

•9596 

59 

•9148 

84 

■8518 

9 

-9869 

35 

•9583 

60 

•9126 

85 

•S4S8 

10 

■98-17 

36 

•9570 

61 

•9104 

86 

•8458 

11 

•9845 

37 

•9556 

y        62 

•9082 

87 

•S428 

12 

•9834 

38 

•9541 

63               ^9059 

88 

•8397 

13 

•9823 

39 

•9526 

i         64               -9036 

89 

•8365 

14 

•9812 

!         40 

•9510 

65               -9013 

90 

•S332 

15 

•9S02 

41 

•9494 

66         !      •8989 

91 

•S299       1 

16 

•9791 

42 

•9478 

67 

•8965       1 

92 

•S265 

17 

•9781 

43         ;      -9461 

68 

•8941 

93 

■S230       i 

18 

•9771 

44 

•9444 

69 

■8917 

i         ^* 

•8194 

19 

•9761 

45 

•9427 

70 

•8892 

95 

•8157 

20 

•9751 

46 

•9409 

71 

•8867       11         96 

•8118 

21 

■9741 

i         *7 

•9391 

72 

•8842 

97 

■8077 

22 

•9731 

48 

•9373 

73 

•8817 

98 

•8034 

23 

•9720 

1        49 

•9354 

74 

•8791 

99 

•7988 

24 

•9710 

!         50 

•9335 

!         75 

•8765 

100 

•7939 

25 

•9700 

i 

Table  showing  the  Value  of  the  Degrees  of  Baume's  Hydrometer  in  those  of  Tralles^s 

Alcoholmeter. 


Baome. 

1 

Tnlles. 

Banm& 

Trallea.     1 

Baiim§. 

TraUes. 

Baume. 

Trallea. 

1012 

■0 

20 

501 

30 

75-6 

40 

y2-9 

11 

4-3 

21 

53-2 

31 

776 

41 

94-2 

12 

9-8 

22 

56^1 

32 

79-6 

42 

95-5 

13 

161 

23 

58^9 

33 

81-5 

43 

96-7 

14 

22'9 

24 

6r6 

34 

834 

44 

97-8 

15 

29-2 

25 

64-2 

35 

851 

45 

98-8        j 

16 

34-5 

26 

66-6 

36 

86-8 

46 

99-7 

17 

39-2 

27 

69-0 

37 

88-4 

46-37 

100-0 

18 

431 

2i 

71-3 

38 

90-0 

19 

46-8 

29 

1 

73-5 

39 

91-4 

j 

RELATIONS  BET^yEEX  THERMOMETERS. 

In  Fahrenheit's  thermometer,  the  freezing  point  of  water  is  placed  at  32°,  and  the 
hoiling  point  at  212°,  and  the  number  of  intervening  degrees  is  180. 

The  Centigrade  or  Celsius's  thermometer,  which  is  now  recognized  in  the  U.  S.  Phar- 
macopoeia and  has  been  adopted  generally  by  scientists,  marks  the  freezing  point  zero, 
and  the  boiling  point  100°. 

In  Reaumur's  thermometer  the  freezing  point  is  at  zero,  and  the  boiling  point  at  80°. 

In  De  Lisle's  thermometer,  used  in  Russia,  the  graduation  begins  at  the  boiling  point, 
which  is  marked  zero,  while  the  freezing  point  is  placed  at  150°. 

From  the  above  statement,  it  is  evident  that  180  degrees  of  Fahrenheit  are  equal  to 
100°  of  the  Centigrade,  80°  of  Reaumur,  and  150°  of  be  Lisle ;  or  1  degree  of  the  first 
is  equal  to  |  of  a  degree  of  the  second.  ^  of  a  degree  of  the  third,  and  f  of  a  degree  of 
the  last.  It  is  easy,  therefore,  to  convert  the  degrees  of  one  into  the  equivalent  number 
of  degrees  of  the  other;  but  in  ascertaining  the  corresponding  points  upon  the  different 
scales,  it  is  necessary  to  take  into  consideration  their  different  modes  of  graduation. 
Thus,  as  the  zero  of  Fahrenheit  is  32°  below  the  point  at  which  that  of  the  Centigrade 
and  of  Reaumur  is  placed,  this  number  must  be  taken  into  account  in  the  calculation. 

1.  If  any  degree  on  the  Centigrade  scale,  either  above  or  below  zero,  be  multiplied  by 
18,  the  result  will,  in  either  case,  be  the  number  of  d^rees  above  or  below  32°,  or 
the  freezing  point  of  Fahrenheit. 

2.  The  number  of  d^rees  between  any  point  of  Fahrenfieifs  sctHe  and  32°,  if  divided 
by  18,  will  give  the  corresponding  point  on  the  Centigrade. 
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THERMOMETRIC   EQUIVALENTS. 

According  to  the  Centigrade  and  Fahrenheit  Scales. 


c° 

F.° 

C.° 

F.° 

C.° 

F.° 

C.° 

F.° 

C.° 

F.° 

—39-4 

—39 

—14 

6-8 

IM 

62 

36-6 

98 

62 

143-6 

—39 

—38-2 

-13-8 

7 

11-6 

63 

37 

98-6 

62-2 

144 

—38-8 

—38 

—13-3 

8 

12 

53-6 

37-2 

99 

62-7 

145 

—38  3 

—37 

—13 

8-6 

12-2 

54 

37-7 

100 

63 

145-4 

—38 

—36-4 

-12-7 

9 

12-7 

55 

38 

100-4 

63-3 

146 

—37-7 

—36 

-12-2 

10 

13 

65-4 

38-3 

101 

63-8 

147 

—37-2 

—35 

—12 

10-4 

13-3 

56 

38-8 

102 

64 

147-2 

—37 

— 34-6 

—11-6 

11 

13-8 

57 

39 

102-2 

64-4 

148 

—36-6 

—34 

—111 

12 

14 

67-2 

39-4 

103 

65 

149 

-36-1 

—33 

—11 

12-2 

14-4 

68 

40 

104 

65-5 

150 

—36 

—32-8 

-10-5 

13 

Id 

59 

40-5 

105 

66 

150-8 

—35-5 

—32 

—10 

14 

15-5 

60 

41 

105-8 

66-1 

151 

—35 

—31 

-9-4 

15 

16 

60-8 

41-1 

106 

66-6 

162 

-34-4 

—30 

—9 

15-8 

16-1 

61 

41-6 

107 

67 

152-6 

—34 

—29-2 

— S-8 

16 

16-6 

62 

42 

107-6 

67-2 

153 

—33-8 

—29 

-8-3 

17 

17 

62-6 

42-2 

108 

67-7 

154 

—33-3 

—28 

—8 

17-6 

17-2 

63 

42-7 

109 

68 

154-4 

—33 

-27-4 

-^7-7 

18 

17-7 

64 

43 

109-4 

68-3 

165 

—32-7 

—27 

-7-2 

19 

18 

64-4 

43-3 

110 

68-8 

156 

—32-2 

—26 

—7 

19-4 

18-3 

65 

43-8 

111 

69 

156-2 

—32 

—25-6 

—6-6 

20 

18-8 

66 

44 

111-2 

69-4 

167 

—31-6 

—25 

—6-1 

21 

19 

66-2 

44-4 

112 

70 

158 

—31-1 

—24 

—6 

21-2 

19-4 

67 

45 

113 

70-5 

159 

—31 

-23-8 

—5-5 

22 

20 

68 

45-5 

114 

.71 

159-8 

—30-5 

—23 

—5 

23 

20-5 

69 

46 

114-8 

71-1 

•160 

—30 

—22 

—4-4 

24 

21 

69-8 

46-1 

115 

71-6 

161 

-29-4 

—21 

—4 

24-8 

2M 

70 

46-6 

116 

72 

161-6 

—29 

—20-2 

—3-8 

25 

21-6 

71 

47 

116-6 

72-2 

162 

-28-8 

—20 

—3-3 

26 

22 

71-6 

47-2 

117 

72-7 

163 

—28-3 

—19 

-3 

26-6 

22-2 

72 

47-7 

118 

73 

163-4 

—28 

-18-4 

— 2-7 

27 

22-7 

73 

48 

118-4 

73-3 

164 

-27-7 

—  18 

-2-2 

28 

23 

73-4 

48-3 

119 

73-8 

165 

—27-2 

—17 

—2 

28-4 

23-3 

74 

48-8 

120 

74 

165-2 

—27 

-16-6 

—1-6 

29 

23-8 

75 

49 

120-2 

74-4 

166 

—26-0 

—16 

—1-1 

30 

24 

75-2 

49-4 

121 

75 

107 

-26-1 

—  15 

—1 

30-2 

24-4 

76 

50 

122 

75-5 

168 

—26 

—14-8 

-0-5 

31 

25 

77 

50-5 

123 

76 

168-8 

—25-5 

—14 

0 

32 

25-5 

78 

61 

123-8 

76-1 

169 

—25 

—13 

0-5 

33 

26 

78-8 

51-1 

124 

76-6 

170 

—24-4 

—  12 

1 

33-8 

26-1 

79 

61-6 

125 

77 

170-6 

—24 

-11-2 

11 

34 

26-6 

80 

62 

125-6 

77-2 

171 

—23-8 

—  U 

1-6 

35 

27 

80-6 

52-2 

126 

77-7 

172 

-23-3 

—10 

2 

35-6 

27-2 

81 

62-7 

127 

78 

172-4 

—23 

-9-4 

2-2 

36 

27-7 

82 

53 

127-4 

78-3 

173 

—22-7 

—9 

2-7 

37 

28 

82-4 

53-3 

128 

78-8 

174 

—22-2 

—8 

3 

37-4 

28-3 

83 

63-8 

129 

79 

174-2 

—22 

-7-6 

3-3 

38 

28-8 

84 

54 

129-2 

79-4 

175 

—21-6 

—7 

3-8 

39 

29 

84-2 

54-4 

130 

80 

176 

—21-1 

—6 

4 

39-2 

29-4 

85 

65 

131 

80-6 

177 

—21 

—5-8 

4-4 

40 

30 

86 

65-5 

132 

81 

177-8 

-20-5 

—5 

5 

41 

30-5 

87 

^  56 

132-8 

81-1 

178 

—20 

—4 

5-5 

42 

31 

87-8 

56-1 

133 

81-6 

179 

—19-4 

—3 

6 

42-8 

31-1 

88 

56-6 

134 

82 

179-6 

—19 

-2-2 

6-1 

43 

31-6 

89 

67 

1.34-6 

82-2 

180 

-18-8 

—2 

66 

44 

32 

89-6 

57-2 

135 

82-7 

181 

—18-3 

—1 

7 

44-6 

32-2 

90 

67-7 

136 

83 

181-4 

—18 

-0-4 

7-2 

45 

32-7 

91 

58 

136-4 

83-3 

182 

—17-7 

0 

7-7 

46 

33 

91-4 

68-3 

137 

83-8 

183 

—17-2 

1 

8 

46-4 

33-3 

92- 

58-8 

138 

84 

183-2 

—17 

1-4 

8-3 

47 

33-8 

93 

69 

138-2 

84-4 

184 

-16-6 

2 

8-8 

48 

34 

93-2 

59-4 

139 

85 

185 

—16.1 

3 

9 

48-2 

34-4 

94 

60 

140 

85-5 

186 

—  16 

3-2 

9-4 

49 

35 

95 

60-5 

141 

86 

186-8 

— Io"5 

4 

10 

50 

35-5 

96 

61 

141-8 

86-1 

187 

—  15 

5 

10-5 

51  ' 

36 

96-8 

61-1 

142 

86-6 

188 

—14-4 

6 

11 

51-8 

36-1 

97 

61-6 

143 

87 

188-6 
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c.° 

P.° 

C.° 

F° 

C° 

F° 

C.° 

P." 

C° 

1 
F° 

87-2 

189 

114-4 

238 

142 

287-6 

169 

336-2 

196-6 

386 

87-7 

190 

115 

239 

142-2 

288 

169-4 

337 

197 

386-6 

88 

190-4 

115-5 

240 

142-7 

289 

170 

338 

197-2 

387 

88-3 

191 

116 

240-8 

143 

289-4 

170-5 

339 

197-7 

388 

88-8 

192 

116-1 

241 

143-3 

290 

171 

339-8 

198 

388-4 

89 

192-2 

116-6 

242 

143-8 

291   i 

171-1 

340 

198-3 

389 

89-4 

193 

117 

242-6 

144 

291-2 

171-6 

341 

198-8 

390 

90 

194 

117-2 

243 

144-4 

292 

172 

3416 

199 

390-2 

90-5 

195 

117-7 

244 

145 

293 

172-2 

342 

199-4 

391 

91 

195-8 

118 

244-4 

145-5 

294 

172-7 

343 

200 

392 

911 

196 

118-3 

245 

146 

294-8 

173 

343-4 

200-5 

393 

91-6 

197   1 

118-8 

246 

146-1 

295 

173-3 

344 

201 

393-8 

92 

197-6 

119 

246-2 

146-6 

296 

173-8 

345 

201-1 

394 

92-2 

193 

119-4 

247 

147 

296-6 

174 

345-2 

201-6 

395 

92-7 

199 

120 

248 

147-2 

297 

174-4 

346 

202 

395-6 

93 

199-4 

120-5 

249 

147-7 

298 

175 

347 

202-2 

396 

93-3 

200 

121 

249-8 

148 

298-4 

175-5 

348 

202-7 

397 

93-8 

201 

121-1 

250 

148-3 

299 

176 

348-8 

203 

397-4 

94 

2012 

121-6 

251 

148-8 

300 

176-1 

349 

203-3 

398 

94-4 

202 

122 

251-6 

149 

300-2 

176-6 

350 

203-8 

399 

95 

203 

122-2 

252 

149-4 

301 

177 

350-6 

204 

399-2 

95-3 

204 

122-7 

253 

150 

302 

177-2 

351 

204-4 

400 

96 

204-8 

123 

253-4 

150-5 

303 

177-7 

352 

205 

401 

96-1 

205 

123-3 

254 

151 

303-8 

178 

352-4 

205-5 

402 

9f)-6 

206 

123-8 

255 

151-1 

304 

178-3 

353 

206 

402-8 

97 

206-6 

124 

255-2 

151-6 

305 

ijs-s 

354 

206-1 

403 

97-2 

207 

124-4 

256 

152 

305-6  ! 

179 

354-2 

206-6 

404 

97-7 

208 

125 

257 

152-2 

306 

179-4 

355 

207 

404-6 

98 

208-4 

125-5 

258 

152-7 

307 

180 

356 

207-2 

405 

98-3 

209 

126 

258-8 

153 

307-4 

180-5 

357 

207-7 

406 

9S-S 

210  , 

126-1 

259 

153-3 

308 

181 

357-8 

208 

406-4 

99 

210-2 

126-6 

260 

153-8 

309 

1811 

358 

208-3 

407 

<J9-4 

211 

127 

260-6 

154 

309-2 

181-6 

359 

208-8 

408 

100 

212 

127-2 

261 

154-4 

310 

182 

359-6 

209 

408-2 

lUO-5 

213 

127-7 

262 

155 

311 

182-2 

36U 

209-4 

409 

101 

213-3 

128 

262-4 

155-5 

312   i 

182-7 

361 

210 

410 

1011 

214 

128-3 

263 

156 

312-8  j 

183 

361-4 

210-5 

411 

1  101-6 

215 

128-3 

264 

156-1 

313   1 

183-3 

362 

211 

411-8 

102 

215-6 

129 

264-2 

156-6 

314 

183-8 

363 

211-1 

412 

102-2 

216 

129-4 

265 

157 

314-6  ! 

184 

363-2 

2116 

413 

102-7 

217 

130 

266 

157-2 

315 

184-4 

364 

212 

413-6 

103 

217-4  1 

130-5 

267 

157-7 

316 

185 

365 

212-2 

414 

103-3 

218 

131 

267-8 

158 

316-4 

185-5 

366 

212-7 

415 

103-8 

219 

131-1 

268 

158-3 

317 

186 

366-8 

213 

415-4 

104 

219-2 

131-6 

269 

158-8 

318 

186-1 

367 

213-3 

416 

104-4 

220 

132 

269-6 

159 

318-2 

186-6 

368 

213-8 

417 

10  J 

221 

132-2 

270 

159-4 

319 

187 

368-6 

214 

417-2 

1055 

222 

132-7 

271 

160 

320 

187-2 

369 

214-4 

418 

106 

222-8 

133 

271-4 

160-5 

321 

187-7 

370 

215 

419 

106- 1 

223 

133-3 

272 

161 

321-8 

188 

370-4 

215-5 

420 

lOG-6 

224 

133-8 

273 

161-1 

322 

188-3 

371 

216 

420-8 

107 

224-6 

134 

273-2 

161-6 

323 

188-8 

372 

216-1 

421 

107-2 

225 

134-4 

274 

162 

323-6 

189 

372-2 

216-6 

422 

107-7 

226 

135 

275 

162-2 

324 

189-4 

373 

217 

422-6 

108 

226-4 

135-5 

276 

162-7  ' 

325 

190 

374 

217-2 

423 

lOS-3 

227 

136 

276-8 

163 

325-4 

190-5 

375 

217-7 

424 

lOS-8 

228 

136-1 

277 

163-3 

326 

191 

375-8 

218 

424-4 

109 

228-2 

136-6 

278 

163-8 

327 

191-1 

376 

218-3 

425 

109-4 

229 

137 

278-6 

164 

327-2 

191-6 

377 

218-8 

426 

no 

230 

137-2 

279 

164-4 

328 

192 

377-6 

219 

426-2 

110-5 

231 

137-7 

280 

165 

329 

192-2 

378 

219-4 

427 

111 

231-8  ' 

138 

280-4 

165-5 

330 

192-7 

379 

220 

428 

i  111-1 

232 

138-3 

281 

166 

330-8 

193 

379-4 

220-5 

429 

111-6 

233 

138-8 

282 

1661 

331 

193-3 

380 

221 

429-8 

112 

233-6 

139 

282-2 

166-6 

332 

193-8 

381 

221-1 

430 

112-2 

234 

139-4 

283 

167 

332-6  ^ 

194 

381-2 

221-6 

431 

112-7 

235 

140 

284 

167-2 

333 

194-4 

382 

222 

431-6 

113 

235-4 

140-5 

285 

167-7 

334  : 

195 

383 

222-2 

432 

113-3 

236 

141 

285-8 

168 

334-4  ' 

195-5 

384 

222-7 

433 

113-8 

237 

14M 

286 

168-3 

335   i 

196 

384-8 

223 

433-4  I 

1  ''* 

237-2 

141-6 

287 

168-8 

336 

196-1 

385 

223-3 

434 
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c° 

F.° 

C.° 

F.° 

C.° 

F.° 

C° 

F.° 

C.° 

F.° 

223-8 

435 

251-1 

484 

278-3 

533 

306 

682-8 

333 

631-4 

224 

435-2 

251-6 

485 

273-8 

534 

306-1 

683 

333-3 

632 

224-4 

436 

252 

485-6 

279 

534-2 

306-6 

684 

333-8 

633 

225 

437 

252-2 

486 

279-4 

635 

307 

584-6 

334 

633-2 

225-5 

438 

252-7 

487 

280 

536 

307-2 

685 

334-4 

634 

226 

438-8 

253 

487-4 

280-5 

537 

307-7 

686 

335 

635 

226-1 

439 

253-3 

488 

281 

537-8 

308 

586-4 

335-5 

636 

226-6 

440 

2538 

489 

281-1 

638 

308-3 

587 

336 

636-8 

227 

440-6 

254 

489-2 

281-6 

639 

308-8 

688 

336-1 

637 

227-2 

441 

254-4 

490 

282 

639-6 

309 

6882 

336-6 

638 

227-7 

442 

255 

491 

282-2 

640 

309-4 

589 

337 

638-6 

228 

442-4 

255-5 

492 

282-7 

641 

310 

590 

337-2 

639 

228-3 

443 

256 

492-8 

283 

641-4 

310-6 

591 

337-7 

640 

228-8 

444 

256-1 

493 

283-3 

642 

311 

591-8 

338 

640-4 

229 

444-2 

256-6 

494 

283-8 

643 

311-1 

592 

338-3 

641 

229-4 

445 

257 

494-6 

284 

543-2 

311-6 

693 

338-8 

642 

230 

446 

257-2 

495 

284-4 

644 

312 

593-6 

339 

642-2 

230-5 

447 

257-7 

496 

285 

545 

312-2 

694 

339-4 

643 

231 

447-8 

258 

496-4 

285-5 

646 

312-7 

595 

340 

644 

231-1 

448 

258-3 

497 

286 

546-8 

313 

596-4 

340-5 

646 

231-6 

449 

258-8 

498 

2861 

647 

313-3 

596 

341 

646-8 

232 

449-6 

259 

498-2 

286-6 

548 

313-8 

697 

341-1 

646 

232-2 

450 

259-4 

499 

287 

548-6 

314 

597-2 

341-6 

647 

232-7 

451 

260 

500 

287-2 

649 

314-4 

698 

342 

647-6 

233 

451-4 

260-5 

601 

287-7 

650 

315 

599 

342-2 

648 

233-3 

452 

261 

501-8 

288 

650-4 

315-6 

600 

342-7 

649 

233-8 

453 

261-1 

502 

288-3 

651 

316 

600-8 

343 

649-4 

234 

453-2 

26L-6 

503 

288-8 

652 

316-1 

601 

343-3 

650 

234-4 

454 

262 

503-6 

289 

662-2 

316-6 

602 

343-8 

651 

235 

455 

262-2 

504 

289-4 

653 

317 

602-6 

344 

651-2 

235-5 

456 

262-7 

505 

290 

654 

317-2 

6(13 

344-4 

662 

236 

456-8 

263 

505-4 

290-5 

555 

317-7 

604 

345 

653 

236-1 

457 

263-3 

506 

291 

555-8 

318 

604-4 

345-5 

654 

236-6 

458 

263-8 

507 

291-1 

656 

318-3 

605 

346 

654-8 

237 

458-6 

264 

507-2 

291-6 

557 

318-8 

606 

346-1 

656 

237-2 

459 

264-4 

508 

292 

657-6 

319 

606-2 

346-6 

666 

237-7 

460 

265 

509 

292-2 

558 

319-4 

607 

347 

656-6 

238 

460-4 

265-5 

510 

292-7 

559 

320 

608 

347-2 

657 

238-3 

461 

266 

510-8 

293 

659-4 

320-5 

609 

347-7 

658 

238-8 

462 

266-1 

511 

293-3 

660 

321 

609-8 

348 

658-4 

239 

462-2 

266-6 

512 

293-8 

661 

321-1 

610 

348-3 

659 

239-4 

463 

267 

512-6 

294 

661-2 

321-6 

611 

348-8 

660 

240 

464 

267-2 

513 

294-4 

562 

322 

611-6 

349 

660-2 

240-5 

465 

267-7 

614 

295 

663 

322-2 

612 

349-4 

661 

241 

465-8 

268 

514-4 

295-5 

664 

322-7 

613 

360 

662 

241-1 

466 

268-3 

615 

296 

664-8 

323 

613-4 

350-5 

663 

241-6 

467 

268-8 

516 

296-1 

665 

323-3 

614 

351 

663-8 

242 

467-6 

269 

516-2 

296-6 

666 

323-8 

615 

351-1 

664 

242-2 

468 

269-4 

517 

297 

566-6 

324 

615-2 

351-6 

665 

242-7 

469 

270 

618 

297-2 

567 

324-4 

616 

352 

665-6 

243 

469-4 

270-5 

519 

297-7 

568 

325 

617 

352-2 

666 

243-3 

470 

271 

519-8 

298 

568-4 

326-6 

618 

352-7 

667 

243-8 

471 

271-1 

520 

298-3 

569 

326 

618-8 

353 

667-4 

244 

471-2 

271-6 

521 

298-8 

670 

326-1 

619 

35:>3 

668 

244-4 

472 

272 

521-6 

299 

6702 

326-6 

620 

353-8 

669 

245 

473 

272-2 

522 

299-4 

571 

327 

620-6 

354 

669-2 

245-5 

474 

272-7 

523 

300 

572 

327-2 

621 

354-4 

670 

246 

474-8 

273 

623-4 

300-5 

573 

327-7 

622 

355 

671 

246-1 

475 

273-3 

524 

301 

673-8 

328 

622-4 

355-5 

672 

246-6 

476 

273-8 

525 

301-1 

674 

328-3 

623 

1  356 

672-8 

247 

476-6 

274 

525-2 

301-6 

575 

328-8 

624 

356-1 

673 

247-2 

47/ 

274-4 

526 

302 

575-6 

329 

624-2 

356-6 

674 

247-7 

478 

275 

527 

302-2 

576 

329-4 

625 

357 

674-6 

248 

478-4 

275-5 

528 

302-7 

577 

330 

626 

357-2 

675 

248-3 

479 

276 

528-8 

303 

577-4 

330-5 

627 

357-7 

676 

248-8 

480 

276-1 

529 

303-3 

678 

331 

627-8 

358 

676-4 

249 

480-2 

276-6 

530 

303-8 

679 

331-1 

628 

358-3 

677 

249  4 

481 

277 

630-6 

304 

579-2 

331-6 

629 

358-8 

678 

250 

482 

277-2 

631 

304-4 

580 

332 

629-6 

359 

678-2 

250-5 

483 

277-7 

532  ' 

306 

581 

332-2 

6:^0 

359-4 

679 

251 

483-8 

278 

632-4 

305-5 

582 

332-7 

631 

360 

680 

1 
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MINERAL    SPRING    WATERS. 


"While  the  ijeneral  character  of  natural  waters  has  been  alluded  to  under  the  heading 
Aqua,  in  Part  I.,  it  has  been  thought  advisablejo  give  here  analyses  of  all  American 
mineral  springs  of  known  medicinal  value,  together  with  a  number  of  well-known 
European  mineral  waters. 

NEW  ENGLAND  MINERAL  SPRINGS. 


Albirg  Springs,  Grand  Isle  Co.,  Vt. 


Grains. 


Grains. 


{Sulphuretted.) 

One  pint  contHJns, — 
(C.  T.  Jackson,  M.D.) 

Sodium  chloride 1-095 

Magnesium  chloride 0'627 

Calcium  chloride  and  carbonate 0'60l 

Potassium  sulphnte  and  sulphide 1"237 

Sodium  sulphate ».  0*887 

Insoluble  matters O'lOO 

Organic  soil  acid  and  loss 0*250 

Total 4*797 

(The  water  gives  off  a  large  quantity  of  sul- 
phuretted hydrogen,  and  is  distinctly  alkaline 
from  excess  of  potassium  sulphide. — C.  T.  J.) 

BiRCHDALE  SPRlJfGS,    COXCORD,    N.H. 

{Calcareous.) 

One  pint  contains, — 
CC.  F.  Chaxdlee,  1873.) 

Sodium  carbonate 0-016 

Magnesium  carbonate 0*063 

Ferrous  carbonate 0*034 

Calcium  carbonate 0*182 

Sodium  chloride 0*047 

Potassium  sulphate 0*008 

Soilium  sulphate 0032 

Sodium  phosphate 0*001 

Alumina 0*014 

Silica 0*115 

Organic  matter 0*084 

Total 0*596 

Clauendos  Springs,  Rutland  Co.,  Vt. 

( CaleareoHt.) 
One  pint  contains, — 
(A.  A.  Hayes,  M.D.) 

Calcium  carbonate 

Calcium  chloride "j 

Sodium  sulphate >• 

Magnesium  sulphate j 


Grains. 
0*38 

0*34 


Total 0*72 

Cubic 
Inches. 

Carbonic  acid  gas 5*77 

Nitiogen  gna 1*20 


Highgate  Springs,  Franklin  Co.,  Vt. 

{Sulphuretted.) 

Chaniplain 
Spring.  ISfiT. 

(A.  A.  Hates.)  (T.Sterrt  HuxT.i 


One  pint  contains, — 


Qmins. 


Grains. 


Potassium  carbonate.. 

0*459 

Sodium  carbonate 

0153 

1*713 

Magnesium  carbonate 

0152 

0-729 

Calcium  carbonate.... 

0*127 

0-175 

Ammonium  carbonate 

trace 

Potassium  chloride.... 

0*093 

Sodium  chloride 

0021 

2*930 

Sodium  sulphate 

0-306 

Ferrous  oxide 

0*004 
0*112 

Crenic  acid 

Silicic  acid 

0*102 

Total 

1-223 

5*853 

LuBEc  Spring,  Lubec  Bav,  Maine. 

{Saline.) 

One  imperial  fntllon  contains, —  <--_!_. 

(I)R.  C.  T.  JACKSO.N.)  ^"»°«* 

Sodium  chloride 199*000 

Calcium  sulphate 11-210 

Magnesium  chloride 62-840 

Sodium  sulphate : 27*985 


Ferrous  carbonate. 
Calcium  carbonate.. 
Calcium  chloride... 
Carbonic  acid  gas.. 
Loss 


2*490 
6*250 
trace 


12*720 

Total 322*500 

Newbury,  Orange  Co.,  Vt. 

{Sulphuretted.) 
One  pint  contains,-  g^ 

(Prof.  Hall.)  «■«-«. 

Sodium  carbonate 0*50 

Magnesium  carbonate 0*30 

Calcium  carbonate 2-20 

Sodium  chloride 0*04 

Sodium  sulphate 0-30 

Magnesium  sulphate 0'05 

Ferrous  phosphate 0-05 

Ferrous  oxide trace 

Potassium  nitrate 0*05 

Sodium  sulphide 0*04 

Silica  and  suspended  clay 1*10 

Organic  matter  and  ammonia. 0'0:{ 

Total 4*66 

Gas. — Sulphuretted  hydrogen,  nndetermiasd. 
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Adirondack  Spring,  Whitehall,  N.Y. 
{Carbonated.) 

One  gallon  contains, —  ^     . 

(Prof.  C.  Collier.)  Urains. 

Calciiiin  sulphate 11-I34 

Calcium  carbonate 18"543 

Magnesium  carbonate 16"818 

Ferrous  carbonate 6'040 

Manganese  carbonate traces 

Potassium  carbonate 6'317 

Sodium  carbonate.  5'135 

Lithium  carbonate -023 

Sodium  chloride 14-340 

Alumina traces 

Silica '742 

or  in  individual  conelittients. 

Ferric  oxide 3-129 

Manganese  oxide traces 

Calcium  oxide 14-970 

Magnesium  oxide 7-914 

Aluminium  oxide traces 

Potassa 3  623 

Soda 10-602 

Lithia -009 

Silica -742 

Carbonic  acid,  free 31*861 

Carbonic  acid,  combined 22-591 

Sulphuric  acid 6-594 

Chlorine 8-701 

Cubic 

inches. 

Free  carbonic  acid 67-275 

Auburn  Springs,  near  Auburn,  N.Y. 

{Sulphuretted.) 

One  pint  contains, —  _    , 

(Dr.  Cuii.to.n.)  trains. 

Calcium  sulphate , 15-00 

Magnesium  sulphate 3-20 

Magnesium  cliloride 0'25 

Sodium  chloride 0-75 

Total 19-20 

Sulphuretted  hydrogen,  1-5  cubic  inches. 


NEW   YORK   MINERAL   SPRINGS. 

Albany  Artesian  Well,  Albany,  N.Y. 

{Saline.) 

Grains. 


One  pint  contains, — 
(Dr.  Meade.) 

Sodium  carbonate 5-00 

Magnesium  carbonate 2-(K) 

Ferrous  carbonate  (with  a  little  silica)...  l-()(l 

Calcium  carbonate 4-00 

Sodium  chloride 63-(l0 

Total 75-no 

Cnl.ic 
inclifs. 

Carbonic  acid  gas 28-00 

This  well  is  five  hundred  feet  deep. 


Avon  Springs,  Livingston  Co.,  N.Y. 
{SulpTinretted.) 


Upper 

Lower 

New  Bath 

Spring. 

Spring. 

Spring. 

One  pint  contains, — 

(Prof. 

(Dr.J.  K. 

(Prop. 

HAni.ET.; 

Chii.ton.) 

Beck.) 

Grains. 

Grains. 

Grains. 

Calcium  carbonate.... 

1000 

3-666 

3-370 

Sodium  chloride 

2-300 

0-710 

Calcium  chloride 

1-051 

Sodium  sulphate 

2000 

1-716 

4-840 

Magiipsiuni  sulphate. 

1-250 

6-iiOl 

1-010 

Calcium  sulpliate 

10  500 

7- ISO 

0-440 

Total 

17-050 

19-814 

10370 

CuWc 

ChMc 

Cuhic 

inches. 

inches. 

inches. 

Carlwnic  acid  pas 

0-70 

0-49 

Sulphuretted    hydro- 

gen  

1-50 

1-26 

•050 

Ballston  Spa,  Saratoga  Co.,  N.Y. 


{Saline.) 


United  States. 
One  pint  contains, —  (Geology  of  N.  T.) 

Grains. 

Sodium  carbonate 2-11 

Magnesium  carbonate 0-72 

Ferrous  carbonate trace 

Calcium  carbonate 3-65 

Lithium  carbonate 

Strontium  carbonate 

Barium  carbonate 

Potassium  cliloride 

Sodium  chloride 53-12 

Potassium  sulphate 

Sodium  sulphate 0-22 

Sodium  phos])hate 

Sodium  iodide 

Sodium  bromide 

Calcium  fluoride 

Sodium  biborate 

Alumina 

Silica.. 1-00 

Organic  matter 

Total 60-82 

Cubio  inches. 
Carbonic  acid  gaa 30-50 


Ballston  Artesian 

Franklin  Artesian 

Condo  Bentonean 

Litliian  Well. 

Well. 

AVell. 

(C.  F.  Chandler.) 

(C.  F.  Chandler.) 

(C.  F.  Chandler.) 

Grains. 

Grains. 

Grains. 

1-034 

8-200 

2.982 

13-378 

13-175 

11-729 

0-143 

0.146 

0-208 

20-675 

17-565 

15-494 

0-701 

0-613 

0-950 

0-083 

trace 

0.018 

0-.397 

0125 

0-484 

4-159 

4-241 

1-154 

93-753 

82-418 

80-685 

0-065 

0-095 

trace 

o'-boe 

o.'ooi 

trace 

0-015 

0-029 

0-028 

0-455 

0-583 

0-296 

trace 

trace 

trace 

trace 

trace 

trace 

0-009 

0-032 

0-049 

0-095 

0-092 

0-128 

trace 

trace 

trace 

134-968 

127-315 

114-205 

Cubic  inches. 

Cubic  inches. 

Cubic  inches. 

63.26 

57-51 

44-79 
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Ballstox  Spa,  Saratoga  Co.,  N.Y. 

(Saline.) 

One  wine  gallon  contains, —  Graina 

Sodium  chloride. 143-r33 

Sodium  bicarbonate 12*66 

Magnesium  bicarbonate 39*1 

Calcium  carbonate 43*407 

Ferrous  carbonate 5*95 

Sodium  iodide 1*3 

Silica 1* 

Total 247*15 


Clifton  Springs,  Ontario  Co.,  N.Y. 

(Sulphitrelted.) 

One  pint  contains, —  r^sr,. 

(Prof.  J.  R.  Chilton.)  ^'*"* 

Magnesium  carbonate 1*64 

Calcium  carbonate 1*21 

Sodium  chloride 1*16 

Magnesium  chloride 0*51 

Calcium  chloride 0*51 

Sodium  sulphate 0*'J7 

Magnesium  sulphate 2*U6 

Calcium  sulphate 8*65 

Organic  matter trace 

Total 16*71 

"Sulphuretted  hydrogen  and  carbonic  acid 
abound,  but,  the  quantity  having  been  materi- 
ally lessened  while  conveyed  to  New  York,  the 
proper  amount  could  not  be  ascertained." 


Cherry  Vallet,  Otsego  Co.,  X.Y. 


One  pint  contains, — 


Magnesium  carbonate 

Ferrous  carbonate 

Calcium  carbonate 1*1 77 

Potassium  chloride 

Sodium  chloride 1*555 

Magnesium  chloride 0*460 

Calcium  chloride 0*350 

Sodium  sulphate 1*385 

Magnesium  sulphate 3*070 

Calcium  sulphate 7*210 

Sodium  sulphide 0*075 

Silica  and  alumina 0*045 

Silex 

Calcium  phosphate 

Silica 


(Sulphuretted.) 

Spring,  North  of 
Bath-Honse  Spring. 
(J.  K.  Chilton,  M.D.) 
Grains. 

2-227 


(Saline.) 


Organic  matter. 


0-035 


»th-Honse. 
p.  Perkins.) 
Grains. 

Phosphate  Spring. 

(PKOF.  PF.RKI.N&) 

Grains. 

1-245 
0*306 
1-844 
0-3U 
0*266 

0*572 
0*078 
0*358 

0*059 

18*'6S3 

0*'659 

0*455 

1*721 
•        0*073 

Total 17*589 


23*110 


3*525 


Chittexasgo  Springs,  Madison  Co.,  N.Y. 

(Sulphuretted.) 

Wliite  Sulphur.  Cave  Spring.  Magnesia. 

One  pint  contains,—                                   (Prof.  C.  F.  Chandler.)      (C.  F.  Chandler.)  (C.  F.  Chandler.) 

Grains.  Grains.  Grains. 

Magnesium  carbonate 1*631  1*776  1*439 

Ferrous  carbonate 0*007  0*014  0*029 

Potassium  chloride 0*019  0*029  0-041 

Sodium  chloride 0-129  0*196  0*229 

Lithium  chloride trace  trace  trace 

Sodium  sulphate 0*027  

Magnesium  sulphate 0*24r4  0*948  1*589 

Calcium  sulphate 10*177  3*265  14*385 

Strontium  sulphate trace  trace  trace 

Sodium  sulphide 0*014  0*043  0*094 

Calcium  sulphide 0-140  0*116 

Sodium  hyposulphite 0*032  0-002 

Alumina 0*010  0*027  trace 

Silica 0*035  0*064  0*072 

ToUl 12*293  16*534  17*996 

Prof.  Collier.  Prof.  CoixrER.  Prof.  Coluer. 

Cubic  inches.  Cubic  inches.  Cubic  inches. 

Carbonic  acid  gaa 4*5  3*2  2*3 

Sulphuretted  hydrogen 01  0*4  1*6 
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Columbia  Springs,  Hudson,  Columbia  Co.,  N.Y. 

{SulphuretUd.) 

One  pint  containR, —  . 

(Atwood.)  Grains. 

Calcium  carbonate 2*724 

Potassium  chloride 0"149 

Sodium  chloride 10*590 

Magnesium  chloride 3*929 

Ferric  chloride 0'427 

Calcium  sulphate 8*117 

Sodium  phosphate 0*267 

Sodium  sulphide 1*018 

Loss 0*102 


Total 27*323 

Cnbic 
inches. 
Sulphuretted  hydrogen 0*56 


Florida,  Montgomery  Co.,  N.T. 

{^Sulphuretted.) 

One  U.  S.  gallon  contains, —  Grains. 

Sodium  sulphide 2*008 

Potassium  sulphate 1*390 

Sodium  hyposulphite 0*711 

Sodium  bicarbonate 22*143 

Calcium  bicarbonate 8*317 

Magnesium  bicarbonate 6*972 

Sodium  chloride 5*880 

Alumina trace 

Silica 0*793 

Ferrous  sulphide 0*176 


Total 43*390 

Cubic 
inches. 

Sulphuretted  hydrogen 3*705 

Carbonic  acid  gas 32*169 


Lebanon  Springs,  Columbia  Co.,  N.Y. 

(  Thermal.      Temp.  73°.) 

One  pint  contains, —  „     . 

(Prof.  11.  Dussa.nce.)  Grams. 

Sodium  carbonate 0*301 

Calcium  carbonate 0*506 

Sodium  chloride 0*120 

Potassium  sulphate 0*130 

Magnesium  sulphate 0*132 

Sodium  sulphide 0*002 

Ferric  oxide 0*117 

Alumina 0*056 

Silicic  acid 0*406 

Organic  compounds,  {«^-;;;;;;;;  JiJ^J 

Total 3*047 

Gases.  C"Wc 

inches. 

Oxygen 0*25 

Kitrogen 0*44 

Carbonic  acid 0*06 


ToUl. 


0*75 


Lo.\GMUiRs  "Well,  Rochester,  N.Y, 
{Sulphuretted.) 
One  pint  contains, —  Grains. 

Carbonates  of  lime  and  magnesia,  with 

trace  of  oxide  of  iron 1-48 

Sodium  chloride 6-52 

Sodium  sulphate 6*99 

Total „ 14.99 

Gases.  Cubic 

inches. 

Carbonic  acid small  quantity 

Sulphuretted  hydrogen 2*16 

Massena  Springs,  St.  Lawrence  Co.,  N.Y. 

{Su/2)huretted.) 

One  pint  contains, —  . 

(Prof.  Ferd.  F.  Meyer.)  Grains. 

Ferrous  carbonate , 0*045 

Calcium  carbon.ite 0*422 

Potassium  chloride 0*063 

Sodium  chloride 9*961 

Magnesium  chloride 3*741 

Sodium  sulphate 0*437 

Calcium  sulphate 7*616 

Sodium  hyposulphite 0*526 

Sodium  phosphate 0*165 

Magnesium  bromide 0*084 

Sodium  sulphide 0*176 

Silicate  of  soda  and  organic  compounds  1*397 

Total 24*633 

Cubic 
inches. 

0*663 


Sulphuretted  hydrogen. 


Oak  Orchard  Spring,  Genesee  Co.,  N.Y. 

{Acid.) 
One  gallon  contains, — 

(I'ROF.  Porter.)  I"  grams. 

Sulphuric  acid 133*312 

Ferrous  sulphate 33*216 

Magnesium  sulphate 8*491 

Calcium  sulphate 13*724 


Aluminium  sulphate., 
Potassium  sulphate. 

Sodium  sulphate 

Sodium  chloride , 

Silicic  acid , 

Organic  matter 


6*413 
2*479 
3*162 
1*432 
3*324 
6*654 


Total  grains 211*207 

Richfield  Springs,  Otsego  Co.,  N.Y. 

{Sulphuretted.) 
One  pint  contains, —  . 

(Prop.  Reid.)  Grams. 

Magnesium  carbonate 1*480 

Calcium  carbonate 0*870 

Sodium  and  magnesium  chlorides 0*187 

Magnesium  sulphate 3*750 

Calcium  sulphate 2*500 

Magnesium  and  calcium  sulphides 0*250 

Undetermined 19*187 


Total 28*224 

Cubic 
inches. 
Sulphuretted  hydrogen 3*3 
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One  pint  contain*, — 

Graius. 

Sodium  carbonate 

Magnesium  carbonate 

Calcium  carbonate 

Sodium  chloride 0-28 

Magnesium  chloride '30 

Calcium  chloride 

Magnesium  sulphate 5*30 

Calcium  sulphate 13*95 

Sulphides  of  sodium  and  cal- 
cium        0.28 

Sulphides     of     calcium     and 

magnesium 

Silicic  acid 

Potassium  sulphate _..•• 

Sodium  sulphate 

Ferrous  sulphate 

Organic  matter 


(Sulphuretted.) 

White  Sulphur  Spring.     Red  Sulphur. 
(Dr.  Chilton.)         (Pbof^  L.  Keed.) 


Total, 


..     20-11 
Cubic  inches. 


Carbonic  acid 

Sulphuretted  hydrogen 2* 

Atmospheric  air 


Graias. 

Grains. 

0-043 

0042 

0-051 

0-100 

1-122 

0-842 

0-041 

0-154 

0-091 

0-054 

0-008 

0-020 

2-370 

2-460 

12-080 

11-687 

Gardner  Mafoiesia.  Chalybeate. 

(Prof.  L.  Reed.)    (Prof.  Maisch,  lB6t.; 
Grains. 


0-111 
0-056 


15-9-3 

Cubic  inches. 

0-57 

1-31 

0-50 


0-781 
0050 


16190 

Cnbic  inches. 

0-277 

0-750 

0-375 


i-isio 

1-019 
7-975 

trace 
0-467 
0-175 
3-560 

14-316 


Saratoga  Springs,  Saratoga  Co.,  N.  Y. 
(Saline.) 


One  U.  S.  gallon  con- 
tains,— 

•si 

hZ'3 

in 
< 

1! 
Is 

J? 

'.a  s 
Sz 
3  •< 

0  u 

It 

.si 
•2= 

s  s 
Grains 

.2  J 
P.3 

-^  1       ^ 

li'l  ii 

ll 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

trace 





1-.500 
trace 

1-2:3 

trace 
131-739 

0-560 


trace 

0-329 

oi994 
0-909 

0-415 
ivn7o 

Alumina  and  ferric 
oxide _ 

2100 

io'i-iais 

'cr9M 

143-393 

„_ 



Calcium  bicarbonate 

es-ooo 

92-400 

84-096 
•20:J 

68-^16 

124-459  120-169 

93-119  109-656 

77-000 

Calcium  fluoride 

Calcium  ph<i8pliate„ 

trace 

trace  

trace 

■"ijio 

trace     trace 
i 

trace 

trace 





1-478 
54-9-24 

0-340 
4-761 

121-757 

5-580 

5-390 

3-800 

7006 

1-213 
1-586 

61-912 

2-570 
9-486 

76-267 

4-847 
72-883 

fr793 
2080 

42-953 

3-215 

-942 
42-413 

Magnesium  bicarbo- 
nate  , 

Magnesium  chloride 

46-710 

35-200 
trace 

65-973 
-680 
-051 

••"•.474 

51-600 

32-333 

trace 

!!"™™ 

trace 



Phosphates 

Potassium  cliloride... 

8-497 

6-857 

8-0*9 

9-695     7-666 
1  .. 

8-624 

4292 

7-tJOO 

Putai-sium  sulphate.. 
Silica 

1-608 
2-260 

trace 

0-889 
0-84U 

trace 

"si'ieo 

I"*™! 

•™"-" 



"fr840 

5-400i     2-032 
1-283 1     3-156 

trace     trace 



2-769 
1-458 

trace 

3-184 

0  018 

0  018        ..      ., 

Strontium     bicarbo- 

Sodirini  biborate 

'34-888 
0-731 

390-1-27 
0086 

"i5-3i;"7 
83-530 

trace 
10-775 
8-559 
400-444 
0-138 
0-016 

.  .. 

trace     trace 
12-662      3-7&4 
0-571!     0-987 
398-361  459-903 
0-l''6      0-071 

trace     trace 
4-666      9022 
0-844      0->fi« 

Sodium  bicarbonate. 

15-400 

27-036 

8-474 

14-320 

15-000 

S<jdium  cliloride 

267  000 
2-oGO 

297-300 
3-000 

182-7:J3 
2-243 

214-300 
2-000 

141-872 
0047 
0-016 

506-630 
0-006 
0-023 

370-&42 
4"235 

S<jdiuni  phosphate... 

tracei     0-007 

4*000 

So<lium  sulphate 



1-680 

: 

trace 

680-436 
344-669 

1-321 

Organic  matter 

trace 

trace!     trace 

trace 

•   •    • 

Total 6280:i9 

Carbonic  acid  gas....  409-458 
Temperature 5-2°  F. 

254-719 

700-895  407-300 
39-2-289  •27'2060 

460-326 

316-00<J 

a50-227 
36:J-770 

361-010  617-:567'687-275  3.^1-837 

.^tS  SSft  4ft7-Pv=^  X19.4AS  9iR-7aA 

514-746 

50°  F. 

450  F.    ■'ii°  V     .vio  IP 

115 
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Sa 

RATOGA  Springs,  Saratoga  Co., 

N.Y.- 

-Continued. 

One  U.  S.  gallon  con- 

as 

R  a 
^? 

cS—' 

Grains 

5 

2, 

Si 

P 

11 

O  X 

i? 

.S  ^ 

s  s 

a  es 
m  < 

One  pint  con- 
tains,— 

tains, — 

Triton, 

(SHARPLKSS.) 

Grains 
trace 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Grains 

Silicic  acid 

1-460 
0-380 

. 

0-374 


0324 

0131 

0-231 

trace 

0-3a5 

0-468 

0-473 

trace 

trace 

Alumina  and  ferric 

trace 
89-869 

1-703 
96-730 

1-737 
170-646 

2-014 
168-392 

0-726 
101-881 

'2-683 

227-070 



0-593 
95-522 

0992 
140-200 


0102 
11-407 

Calcium  bicarbonate 

56-852 
trace 

41-321 

trace 
trace 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

Calcium  sulphate 

Ferrous  bicarbonate. 

0-448 
1-7-24 
1-724 

20-480 
trace 
0-288 

1-703 
0899 

40-339 

0-269 
2605 

109-685 

1-128 
11-447 

176-463 

3-000 

0-979 
9-001 

149-343 

2-038 
4-326 

75-161 

6-247 
193-912 

0-052 
1-760 

41-503 

1557 
5-129 

70-470 

-141 
0-403 

Magtipsiiim  bicarbo- 
nate  

Magnesium  chloride 
Magnesium  sulphate 

29-340 

5-221 

2-148 

1-566 

0-367 

1-335 

8-73;} 

9-597 

24-634 

8-327 

40-446 

14-113 

16-980 

2-123 

Potassium  suli)hate.. 
Silica 

0-370 

0-557 
2-561 

trace 

1-818 
2-653 

trace 

0-318 
0-665 

0-425 

2-158 
3-213 

trace 

trace 
1-280 

trace 

trace 

1-260 
trace 

0-532 


0699 
0-082 

0-758 
trace 

0160 

Strontinm     bicarbo-; 

trace 
29-4-28 
0-63{) 
134-291 
0031 
trace 

trace 
17010 
1-307 
453"2y9 
0-039 
0026 

trace 

4-288 
1-534 
509-968 
0198 
0-006 

trace 
71-232 
2-212 
562-080 
0-248 
trace 

trace 

10-064 
0-414 
328-468 
0-066 
0009 

trace 
82-873 
0-990 
128-689 
trace 
trace 

Sodium  liicarbonate. 

C-752 

8-750 

17-624 

3-579 

702-239 

02-321 
0010 

67-617 

1800 

338-500 

0-042 

5-861 
0-225 

Sodium  chloride 

5G5-306 

166-811 
4-666 

29812 
0005 

Sodium  sulphate 

Organic  matter 

2-500 
trace 

()50-9ll 
212-000 

trace 

302017 
324-080 
50°  F. 

trace 

701-174 
384-969 
48°  F. 

trace 

888-403 
375-747 
47°  F. 

trace 

trace 

537-155 
317-452 
50°  F. 

trace 

trace 

258-365 
239-000 

644-627 
361-500 
40°  F. 

Total 

Carbonic  acid  gas 

991-546 
454-082 
46°  F. 

1-195-582 
466-458 
49°  F. 

315-176 
383-071 
50°  F. 

55.460 
45-10 

PENNSYLVANIA   MINERAL  SPRINGS. 


Bedford  Springs,  Bedford  Co.,  Pa 

(Purgative.) 
One  pint  contains, — 
(Dr.  Church.) 

Ferrous  earbonate 

Calcium  carbonate 

Sodium  chloride 

Calcium  chloride 

Magnesium  sulphate 10-000 

Calcium  sulphate 1-875 

Loss 0-375 

Total 15-500 

Culiic 
inches. 


Grains. 

0-625 
1-000 
1-250 
0-375 


Carbonic  acid. 


9-25 


Cresson  Springs,  Cambria  Co., 
{Saline.) 
Iron 
Spring. 
Grains, 
trace 
1-60466 
23-47923 
22o8U07 


Pa. 


One  gallon  contains, — 
(F.  A.  Genth.) 


Ferric  sulphate 

Aluminium  sulphate... 

Ferrous  sulphate. 

JIagnesium  sulphate.... 

Calcium  sulphate 48-91824 

Lithium  sulphate trace 

Sodium  sulphate 164331 

Potassium  sulphate 0-32405 

Sodium  chlori<le 004063 

Ferrous  bicarbonate 5  03471 

Manganese  bicarbonate      

Calcium  bicarbonate....  352946 

Calcium  phosphate 0  02914 


Alum 

Spring. 
Grains. 
33-38970 
21-20498 
16-25273 
27-69855 
40-20179 
0-04693 
0-70389 
0'42622 
0-02336 
3-74756 
trace 

trace 


Magnesia 
Spring. 
Grains. 


1-22974 
0-01753 
trace 
0-02252 
0-00408 


Cresson  Springs. — Continued. 

Iron         Alum 

Spring.      Spring. 

Grains.      Grains. 

1-20832        1-80794 


One  gallon  contains, — 
(F.  A.  Genth.) 


Silicic  acid , 

Magnesium  chloride 

Calcium  chloride 

Magnesium  bicarbonate      

Sodium  bicarl)onate 

Potassium  liicarbonate 

Alumina 

Nitrous  acid 

Carbonic  acid,  free 

Total 108-39182    145-50174 

Fayette  Springs,  Fayette  Co., 
{ Chalybeate.) 
One  gallon  contains, — 
(F.  A.  Genth.) 

Magnesium  sulphate 

Calcium  sulpliate 

Sodium  sulphate 

Potassium  sulphate 

Sodium  chloride 

Ferrous  bicarbonate 

Manganese  bicarbonate 

Magnesium  bicarbonate 

Calcium  bicarbonate 

Calcium  phosphate 

Alumina 

Silicic  acid 

Nitrous  acid 

Carbonic  acid,  free 


Magnesia 
Spring. 
Grains. 
0-91455 
0-55902 
1-:H)444 
0-41434 
1-42582 
0-20671 
0-00876 
trace 
0-6639(J 

6^8113 
Pa. 


Grains. 

0-25472 
0-05542 
0-19965 
0-11525 
0-08522 
1-06709 
0-04795 
1-53414 
9-3.3441 
0-04822 

trace 
1-19690 

trace 
0-38284 


Total 14-32181 
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GETTTSBrRO,  Adams  Cc,  Pa. 
{Saline.^ 

Katalysine        Stremmel's 

Spring.  Spring. 

(F.  A.  Gexth.)  (F.  \.  Genth.) 

Graius.  Gntiiis. 


MiNXEQr.4  SpnisG. — Continued. 


One  gallon  contains, — 
(F.  A.Ge-xth.) 


Grains. 


One  gallon  contains, — 


Barinm  sulphate 

Strontium  sulphate - 

Calcium  sulphate 

trace 
0-00427 

0-8.3145 

0-48243 

6-77940 

3-29559 

Potassium  sulphate 

0-208--i6 

0-15399 

So<iium  sulphate 

Sodium  chloride 

246776 

065790 

0-31836 

Lithium  chloride 

trace 

trace 

Sodium  bicarbonate 

0-7(>lo7 

3-37602 

Calcium  bicarbonate _. 

1640815 

9-958:« 

Magnesium  bicarbonate 

0-54-260 

582961 

Ferrous  bicarix)nate 

0-0358O 

0-Ot20:i 

>Ianganei«e  bicarbonate 

0-006C9 

0-00485 

JJickel  bicarbonate „ 

trace 



Cobalt  bicarbonate _. 

trace 

_ 

Copper  bicarbonate ; 

Magnesium  borate 

0-00050 

0-0:i49-2 

0  00<i79 

000963 

Calcium  fluoride 

0D09o4 

0-00380 
203076 

00-24-25 

Silicic  acid 

1-75473 

Organic  matter,  with  traces 

070S70 

Impurities    suspended    in 

water,  like  clays 

1-10069 

Magnesium  carbonate _ 

Manganese  carbonate „.. 

Total 

32-5i-272 

25-24987 

MiXXEQUA   SpRIXG,    BRADFORD   Cc,    Pa. 

(Saline.) 
One  gallon  contains, —  r-—.--. 

(F.A.GE.NTH.)  <^'^^"«- 

Barium  sulphate 0-00175 

Lithium  chloride trace 


Sodium  chloride 019209 

Zinc  bicarbonate 0-01157 

Manganese  bicarbonate 0-06299 

Ferrous  bicarbonate 0-04204 

Magnesia  bicarbonate 1-5S988 

Calcium  bicarbonate 6-52477 

Barium  bicarbonate 0-01380 

Sodium  bicarbonate 1-33046 

Potassium  bicarbonate 0-138S5 

Magnesium  borate 0-07980 

Calcium  phosphate 0-01231 

Nitrite 
Nitrate 

Alumina! 000253 

Silicic  acid 0-74194 

Sulphuretted  hydrogen 0-01390 


I  or 


ammonia. 


0-00025 


Total 10-75893 

Saltillo  Sprixgs,  Hustixgdox  Co.,  Pa. 


{Saline.) 


One  gallon  contains, — 
(F.  A.Ge.^th.) 


McVitty's 
Spriug. 
Grains. 


Magnesium  sulphate _ 0-00456 

Calcium  sulphate - 

Sotlium  sulphate 1-00664 

Potassium  sulphate 0-15624 

8o<Iium  chlonde 0D6:J29 

Ferrous  bicarbonate 0-14022 

Magnesium  bicarl>onate -..  1-87476 

Calcium  bicarlonate _.  9-84013 

Calcium  phosphate trace 

Silicic  acid -  0-59007 

SulphureUed  hydrogen -  0-01490 


McCarthy's 
Spring. 
Grains. 
41-79795 
7-2-1966« 
7-79412 
0-22291 
0-20571 
fr08I06 
0-88262 
22-24300 
trace 
1-16846 
0D1589 


Total 1369081      146-6083* 


VraGINIA   MINERAL   SPRINGS. 

Augusta  Springs  (Striblixg),  Augusta  Co.,  Va. 

(Chalybeate.) 


} 


Au79(  Springs. 

Chaltbeatb  Springs. 

SCLPHITRBfTED. 

One  pint  contains, — 

"2^ 

.-1 

M 

J 

8 

•i 

Grains. 
0-067 
0-083 
0-066 
2-086 
1-192 
1-832 
0-631 
0-244 
0-469 

Grains. 
1-113 
0-293 
0-043 
2-244 
1-643 
2-118 
1-227 
0-264 

Grains. 
0-126 
0-224 
0-822 
4-801 
1-615 
2-389 
0-817 
0-264 

Grains. 

Grains. 

Grains. 

Magnesium  sulphate „ 

0-028 

0-386 

0-156 

Silicic  acid 

0-165 

0-114 

0-080 

OroTinic  matter 

1 

0-044 
0-095 
0-122 
0-009 

0-095 
0-123 
0138 
0-014 
0-104 

0-093 

0-780 

0-251 

0-016 

Calcium  carbonate 

1-204 

Sodium  chloride 

0-OSO 

Total 

6-670 

7-945 

11-058 

0-651 

Cubic 
inches. 

3- 

0-979 
CnHc 
inches. 

2- 

2-660 

CaUc  inches. 
1-30 

Sulphuretted  hydrogen 

0-03 
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Alleghany  Spuing,  Montgomery  Co.,  Va. 

{Calcareotw.) 

One  pint  contains, —  _     . 

(F.  A.  GE.NTH.)  G™'"«- 

Magnesium  carbonate 0"0.'^7 

Ferrous  carbonate 0"016 

Manganese  carbonate 0'006 

Calcium  ciirbonate 0'376 

Lithium  carbonate trace 

Strontium  carbonate 0'006 

Barium  carbonate 0*002 

Sodium  chloride 0-028 

Potassium  sulphate 0'385 

Sodium  sulphate 0"178 

Magnesium  sulphate 5"299 

Calcium  sulphate 12*007 

Aluminium  phosphate 0*002 

Magnesium  nitrate 0*335 

Ammonium  nitrate 0*058 

Calcium  fluoride 0*002 

Aluminium  silicate 0*021 

Silicic  acid 0*091 

Organic  matter 0*208 

Total 19*057 

Carbonic  acid 1*20 

Sulphuretted  hydrogen trace 

Bath  Alum  Spring,  Bath  Co.,  Va. 

{Chalybeate.) 

One  pint  contains, —                             No.  1.  No.  2. 

(A.  A.  Hayes,  M.D.)                            Grains.  Grains. 

Sodium  chloride 0*022         

Potassium  sulphate 0*032 

Magnesium  sulphate 0*352  0*160 

Calcium  sulphate 0*476  0*317 

Ferrous  oxide 1*814  2*722 

Alumina 1*286  1*536 

Ammonium  crenate 0*2.32  0*222 

Sodium  silicate 0*253  •0*394 

Sulphuric  acid 0*726  0*985 

Total 5*161  6*368 

Cubic  Cubic 

incliea.  iuclieg. 

Carbonic  acid 1*4  1*0 

Bedford  Alum  Springs,  Bedford  Co.,  Va. 

(  Chalybeate.) 

One  pint  contains,—  fJrnins 

.  (PitoF.  Gilliam.)  urains. 

Potassium  sulphate 1*270 

Magnesium  sulphate 1*583 

Calcium  sulphate 2*334 

Aluminium  sulphate '905 

Ferrous  sulphate 2*932 

Sulphuric  acid 2*497 

Total 11*521 

Berkeley  Springs,  Morgan  Co.,  W.  Va. 

{Calcareous.) 

One  pint  contains,—  fimina 

(A.  A.  Hayes,  M.D.)  Grains. 

Calcium  carbonate 0*625 

Sodium  chloride 0*112 

Calcium  chloride 0*02G 

Magnesium  sulphate 0*045 

Calcium  crenate 0*455 

Ferrous  crenate flOlO 

Ferrous  silicate 0*080 

Loss .,  0-008 

Total , 1-361 


Blue  Ridge  Springs,  Botetourt  Co.,  Va. 

{Purgative.) 
One  pint  contains, —  „     . 

(K.  A.  Genth.)  CJrams. 

Magnesium  carbonate 0*223 

Ferrous  carbonate 0*037 

Calcium  carbonate  0*472 

Sodium  chloride 0*031 

Potassium  sulphate 0-050 

Sodium  sulphate 0*122 

Magnesium  sulphate 5  944 

Calcium  sulphate 12*527 

Alumina 0*018 

Silicic  acid 0*157 

Total 19*581 

Buffalo  Springs,  Mecklenburg  Co.,  Va. 

{Sulphuretted.) 

One  pint  contains, —  Grains. 

Sodium  chloride trace 

Magnesium  chloride trace 

Sodium  sulphate 0*163 

Magnesium  sulphate 1*000 

Ferrous  sulphate 0*325 

Calcium  sulphate 0*437 

Total 1*925 

Cubic 
inches. 

Sulphuretted  hydrogen 0*15 

Capon  Springs,  Hampshire  Co.,  W.  Va. 
{Alkaline.) 

.One  imperial  gallon  con-        No.l.  No.  2. 
tains, —                            Main  Spring.  Beauty  Spring. 

(J.  W.  Mallet.)               Grains.  Grains. 

Sodiiun  carbonate 'SOI  -GSl 

Lithium  carbonate distinct  trace        faint  trace 

Calcinni  carbonate 8-325  8-355 

Ma;:nesium  carbonate 1*441  1-269 

Ferrous  carbonate -041  *052 

Manganons  carbonate trace  trace 

Cnpric  carbonate trace 

Soilium  chloride ^   -CiG  -054 

Potassium  sulphate *170  *163 

Strontium  snipliate trace  trace 

Calcium  snipliate -503  "408 

Calcium  pliosphate "002  *002 

Calcium  fluoride trace  trace 

Alumina 018  -015 

Silica *707  -672 

Nitrates trace  trace 

Organic  matter 204  *]89 

Total 12138  IISIO 

Dissolved  Gases. 

60°  F.  and  30  inches  pressure. 

No.  1.  No.  2. 

Cubic  inches.  Cubic  inches. 

Carbon  dioxide 8-57  7-81 

Oxygen 1-76  1-69 

Nitrogen 3-68  3-71 

14*01  13-21 

Free  Gases. 

From  No.  1  gas  escapes  in  bubbles  at  frennent  inter- 
vals to  tlie  extent  of  about  300  or  350  cubic  inches  per 
hour.     This  consists  of, — 

Cubic 
Inches. 

Nitrogen 7874 

Oxygen 0;'2 

Carbon  dioxide 438 

Marsh-gas ''S" 

100  00 
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Chcrch  Hill  Alum  Springs,  Va. 
(Chali/beate.) 

(J.  C.  Booth,  M.I>.) 

Sodium  chloride 0*57S 

Potassium  sulphate 0*305 

Sodium  sulphate 0*243 

Magnesium  sulphate 10'758 

Calcium  sulphate 11*104 

Ammonium  sulphate 0*080 

Ferric  persulphate 6*408 

Ferric  bisulphate 10419 

Ferrous  sulphate ^ 3*023 

Aluminium  persulphate 9*116 

Silica 1*303 

Phosphoric  acid trace 

ToUl 53*337 

Oreexbrier  White  Sulphur  Sprixgs,  Greex- 

BRIER  Co.,   W.  Va. 

{Sulphuretted.) 

(Prop.  A.  A. 
One  pint  contains, —  HaTES.) 

Graius. 

Magneeiam  carbonate 

Calcium  carbonate _      0'884 

Sodium  chloriJe _      

Maguesium  chloride -      0*1^ 

Calcium  chloride 

Sotlium  sulpliate _      

Magnesium  sulphate 4*427 

Calcium  sulphate _ 0*794 

Aluuiiiiium  sulphate 

Ferrous  sulphate 

Earthy  phosphates _       

Iodine,  combined. 

Organic  matter. 0-543 

Silicates  of  potassuni,   £o-1 

dlum,  magnesium,  and  a  >-      0*432  

trace  of  ferric  oxide J 

Total 16*207  13  3M 

Cubic  inches.  Cubic  inches. 

Carixtnic  acid _ 1*41  1*06 

Sulphuretted  hydrogen _      Oi)3  0*37 

Oxygen 0^  005 

Nitrogen 0*58  OM 

HoLSTON  Springs,  Scott  Co.,  Va. 

(  Calcareous.) 
One  pint  contains, —  _     . 

(Prof.  Hatdes.)  Urains. 

Calcium  carbonate -80 

Sodium  and  ammonium  chlorides *19 

Sodium  sulphate trace 

Magnesium  sulphate...... 1*59 

Calcium  sulphate '. 2*56 

Aluminium  sulphate trace 

Aluminium  phosphate trace 


(Prop.  W.  B. 

JLOGZRS.) 

Grains. 
ai46 
0-441 
a065 
0-0-20 
0-003 
1*169 
2  379 
9*148 
0-003 
0*019 
trace 
undetermined 
OOOl 


Heauxg  Springs,  Bath  Co.,  Va. 
(  Thermal.) 


One    pint    con- 
tains,— 


Old  Spring.  New  Spring. 

8o    F*  8^-^  F 

(Prop.  Wm.'e.  A.  (Prof.  Wm.E.  A. 


AiKi.v,  31.D.) 
Grains. 


Magnerinm  carbonate..  0*136 

Ferrous  carbonate 0*(X»9 

Calcium  carlwnate 2*238 

Potassium  chloride 00-/9 

Sodium  chloride „.  0-UJ4 

Potassium  sulphate 0*276 

Magnesium  sulphate....  0*906 

Ferrous  sulphate 0-0-22 

Calcium  sulphate 0*163 

Ammonium  sulphate....  0-0*29 

Iodine „ ~ trace 

Bromine „ trace 

Silicic  acid _.  0-237 

Organic  acid 0*1(J7 


Total... 


4*208 


Cubic  inches. 
Carbonic  acid  gas 0*58 


AlKia,  M.D.) 
Grains. 
0-246 
0-0:i4 
2*340 
0-032 
0*036 
0-316 
0-9-24 
0*013 
0-158 
0*029 
trace 
trace 
0-228 
0109 


Cubic  inches. 
0*60 


Jordan  Alum  Sprixgs,  Rockbridge  Co.,  Va. 
{Alkalhie  and  Chalybeate.) 


Alum  Spring.  (Chalybeate  Spring. 
(Wji.  E.  AiKis.)   (J.  W.  Mallet.) 
Grains. 


One  pint  con- 
tains,— 


Magnesium  carlwinate-    

Ferrous  carbonate 

Manganese  carbonate...    

Sodium  chloride 0*091 

Potassium  sulphate 0-164 

Sodium  sulphate.... 0O22 

3Iagnesium  sulphate....  0*647 

Aluminium  sulphate...  3*172 

Ferrous  sulphate _.  2*317 

Calcium  sulphate........  0-555 

Ferrous  phosphate 0*031 

Calcium  phosphate  (tri- 

basic) 

Sodium  io«lide 0*088 

Sodium  silicate -  0*314 

Ferrous  crenate 0*085 

Ammonium  crenate 0*066 

Alumina ~.    

Silica 

Sulphuric  acid 2*955 

Organic  matter 0*073 

Total 10580 

Cubic  inches. 

Carbonic  acid 077 

Oxygen _ 

Nitrogen. _    ...... 


Grains. 
0^92 
0-088 

0O14 
0*016 
0-017 


0-464 


0*008 


O-OOT 
0*090 


0*806 

Cubic  inches. 
0-70 
0*20 
1*07 


Total 5  *U 

Hot  Sprixgs,  Bath  Co.,  Va. 

( Thermal.) 

Ladies*  Ladies'  Gentlemen's 

One  pint  contains  —  Boiler-Bith,  HOP  F.   Sulphur-Bath,  10*2° F.  Pleasure-Bath,  78°  F. 

(Col.  Wm.  Gilhah.)     (Col.  \\».  Gilham.)     (Col.  Wm.  Gilhaji.) 


Grains. 

Magnesium  carbonate 0*335 

Ferrous  carbonate _ 0*014 

Calcium  carbonate , 2*168 

Potassium  chloride 0*2U0 

Sodium  chloride 0*015 

Potassium  sulphate 0*168 

Sodium  sulphate 0*128 

Magnesium  sulphate 0*707 

Calcium  sulphate 0*217 

Silica 0*218 

Total 4-170 


Grains. 
0*350 
0*008 
2*055 
0-021 
0*017 
0-228 
0*126 
0*638 
0*263 
0*171 

3*877 


2*257 
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Jordan's  White  Sdlphdr  Springs,  Frederici^ 
Co.,  Va. 

{Sulphuretted.) 
One  pint  contains, —  _     . 

(T.  Antisell.)  Grains. 

Potassium  carbonate 1*213 

Magnesium  carbonate 0'360 

Ferrous  carbonate •. trace 

Manganese  carbonate 0*002 

Sodium  chloride 0*095 

Potassium  sulphate 0*262 

Calcium  sulphate 0*641 

Alumina 0*001 

Silicic  acid 0*032 

Total 2*606 

Cubic 
inches. 
Sulphuretted  hydrogen 0*25 


Va. 


Grains. 


KiMBERLING   SPRINGS,    BlAND   Co., 

[Sulphuretted.) 

One  imperial  gallon  contains, — 
(Dr.  TrnxE.) 

Calcium  sulphate 

Magnesium  carbonate 

Calcium  carbonate 

Sodium  chloride 

Sodium  carbonate 

Potassium  carbonate 

Silica 

Organic  matter 

Iron 

Sulphuretted  hydrogen „ 


Total 15*0486 

New  London  Alum  Springs,  Campbell  Co.,  Va. 

(  Chalybeate.) 
One  gallon  contains, —  . 

(Prof.  Gilham  )  Grains. 

Magnesium  sulphate 12*664 

Ferrous  sulphate 23*456 

Aluminium  sulphate 7*240 

Calcium  sulphate 18*672 

Potassium  sulphate 10*160 

Sulphuric  acid,  free 19*976 

Total 92*168 


Old  Sweet  Springs,  Monroe  Co.,  W.  Va. 

{Carbonated.) 

One  pint  contains, —  . 

(Peof.  W.  B.  Eooebs.)  Grams. 

Magnesium  carbonate 0*103 

Calcium  carbonate 3*757 

Sodium  chloride 0*017 

Magnesium  chloride 0*039 

Calcium  chloride 0*018 

Sodium  sulphate 0*793 

Magnesium  sulphate 1*174 

Calcium  sulphate 1*646 

Ferric  oxide 0*018 

Iodine trace 

Earthy  phosphates trace 

Silica 0*021 

Total 7*586 

Cubic 
inches. 
Carbonic  acid 11*00 

Rawley  Springs,  Rockingham  Co.,  Va. 
{Chalybeate.) 

One  pint  contains, —  ~     . 

(Pkof.  J.  W.  Mallet.)  Grams. 

Magnesium  carbonate 0*085 

Ferrous  carbonate 0*203 

Manganese  carbonate 0*002 

Calcium  carbonate 0*055 

Ammonium  carbonate trace 

Lithium  carbonate trace 

Sodium  chloride 0*005 

Potassium  sulphate 0*014 

Sodium  sulphate 0*068 

Calcium  suljihate .■ 0*013 

Alumina 0*005 

Silica 0*085 

Organic  matter 0*036 

Loss 0*073 

Total 0*644 

Cubic 
inches. 
Carbonic  acid 0*77 


One  pint  contains, — 


Orkney  Springs,  Shenandoah  Co.,  Va. 
{Alkaline  and  Chalybeate.) 

Powder  Spring 


Healing:  Spring. 

(J.  W.  Mallet.) 
Grains. 

Sodium  carbonate 0*002 

Magnesium  carbonate 0*141 

Ferrous  carbonate 0*058 

Manganese  carbonate 0*001 

Calcium  carbonate 1*033 

Potassium  chloride 0*004 

Sodium  chloride 0*015 

Potassium  sulphate 0*023 

JIagnesium  sulphate 

Aluminium  sulphate 0*004 

Ferrous  sulphate 

Manganese  sulphate 

Calcium,  sulphate 0*143 

lathium  sulphate 

Calcium  pho.<phate  (tribasic) 0*002 

Sodium  sulphide 

Sulphuric  acid 

Silica 0*104 

Organic  matter ; 


Bear  Wallow  Spring. 
(J.  W.  Mallet.)        (J.  W.  JIallet.) 


Grains. 

Grains. 

0*406 

0*369 

0*027 

0*002 

0*477 

0*003 

0*008 

0*044 

0*011 

0*020 

0*026 

0*.305 

0*002 

0*007 

0*567 

0*219 

0*089 



0*008 

trace 

0*001 

0*055 

0*044 

0*173 

0*192 

trace 

0*008 

Total. 


1*530 


1*797 


1*266 
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Oreset  Sprisgs. — ConttMued. 
Cnbic  inches. 

Carbonic  acid 0*48 

Sulphuretted  hydrogen — . 

Oxygen 017 

2kitrugen ^^ - O'Sl 

RocKBBUiGE  Alum  Springs,  Rockbridge  Co.,  Va. 
(  Chalybeate.) 
Xo.  1. 
One  pint  contains,—  (A.  A  Hates,  M.D.)    (A 

Grains. 

Sodium  chloride _ 0'063 

Putas^ium  sulphate 

Magnesium  sulphate -     0*135 

Calcium  sulphate O'lSO 

Ferrous  oxide ~ ~     0'460 

Alumina ~     1*846 

Ammonium  creoate ^....     0*175 

Sodium  silicate 0*318 

Sulphuric  acid 2*347 

Silicic  acid _ 

Organic  matter 

Total 5*514 

CuImc  inches. 
Carbonic  acid „ 0*7 


Cubic  inches. 

Cubic  inches. 

0*89 

0*60 

0*61 

•  ••■•• 

0-0& 

0*29 

0*15 

E  Co.,  Va. 

Ko.2. 

No.  3. 

A.  Hates,  MJ).) 

(A  A  Hates,  MJD.) 

Grains. 

Grains. 

0*126 

0-055 

0*221 

0*220 

0-552 

0*408 

0-413 

0*608 

0-587 

2*238 

3011 

0*088 

0-153 

1*903 

0-689 

0*355 

0-213 



0-127 

6*167 

5-800 

Cnbic  inches. 

Cnbic  inches. 

1*9 

1*1 

Red  Sulphur  Sprisgs,  Moxroe  Co.,  W.  Va. 

{SnlpkureUed.) 

One  pint  contains, —  r-i5„. 

(A.  A.  Hates,  M  D.)  *»rains. 

Magnesium  carbonate 0*602 

Calcium  carbonate 0*656 

Sodium  sulphate. 0*518 

Calcium  sulphate 0*069 

Sulphur  compound  (organic  matter) 1*049 

Silicious  and  earthy  matter 0*102 

Total 2*996 

Cubic 
inclies. 

Carbonic  acid 1*00 

Sulphuretted  hydrogen 0*13 

Rock  Exox  Springs  (Capper  Sprisgs),  Frei>- 
ERicK  Co.,  Va. 

(OhafybeaU.) 
One  gallon  contains, — 
(Gale  and  Mew.) 

Calcium  carbonate _ 5*13 

Sodium  carbonate 1*21 

Ferrous  carbonate 14*25 

Manganese  carbonate 1*05 

Magnesium  sulphate 12*89 

Calcium  sulphate 3*56 

Magnesium  chloride 1-12 

Alumina 0-80 

Silica _  0*42 

Total _    40-43 

By  spectrum  analysis  lithia  was  also  found 
in  it. 

Salt  Sulphur  Springs,  Hokroe  Co.,  W.  Va. 

{S»lf,hureaed.) 

Old  Spring.  Iodine  Spring. 

(W.  B.  Rogers.)  (D.  Stewart,  M.D.) 

Grains.  Grains. 


Grains. 


One  pint  con- 
tains,— 


Potaadnm  carbonate 

Sodium  cirbouate 

Magnesium  carbonate.  0-414 

Calcium  carlionste 1-283 

Sodium  chloride 0-ls>7 

Ma^esium  chloride...  0^033 

Calcium  chloride frOOT 

Sodium  Bolpliate. 2*795 


01291 
l•.^^0 
0-S75 
41*25 
0-188 
0-035 

o^no 

3-OUO 


Salt  Sulphur  Sprdtgs. — Continued. 

Grains.  Grains. 

Hagnesinm  sulphate-.    2-276  2-500 

Calcium  sulphate 10*013  8500 

Ferric  oxide „    fr012  ai33 

Iodine _    trace  0079 

Bromine _    0081 

Silicic  acid _    fr220 

Alumina _ Ot)23 

Eartliy         phosphates 

(soda  and  lithia) trace  0-091 

Org-.inic  matter  (with 

anlphnr) —    1-155  

Total 18-785  21-561 

Cubic  inches.  Cnbic  inches. 

Carbonic  acid 1-66  4-32 

Sulphuretted  hydrogen    0-43  2-29 

SwBBT  Chalybeate  Sprutgs,  Alleghaxy  Co, 
Va. 

(CWy6«wte.) 

One  pint  contains. —  _    . 

(PKor.  W.  B.  Rogers.)  Grains. 

Calcium  carbonate.- 0*337 

i  Sodium  chloride ^     0*011 

I   Magnesium  chloride 0*196 

;   Calcium  chloride 0*003 

Sodium  sulphate... 0*404 

Magnesium  sulphate 0*897 

Calcium  sulphate 4*110 

Ferric  oxide 0*092 

Total 6*050 

Cubic 
inches. 
Carbonic  acid  gas 13*00 

Variety  Springs,  Augusta  Co.,  Va. 

{Alum.) 
One  pint  contains, —  _    , 

(Prof.  Wm.  Gilhax.)  Grains. 

Sodium  chloride „ 0*037 

Potassium  sulphate 0036 

Magnesium  sulphate 1*455 

Aluminium  sulphate 4-301 

Ferrous  sulphate 0*639 

Calcium  sulphate 1*666 

Sulphuric  acid,  free 0*171 

Silica „  0*142 

Total _    8-447 
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Yellow  Sttlphpb  Sphisgs,  Montgomerv  Co., 

Va. 

{Sulphuretted.) 

One  pint  contains, —  „     . 

(Prof.  W.  M.  Giluam.)  Grams. 

Magnesium  carbonate 0*17.S 

Ferrous  carbonate 0'077 

Calcium  carbonate 1"080 

Potassium  chloride 0*012 

Sodium  chloride 0*009 

Potassium  sulphate 0*013 

Sodium  sulphate 0*093 

Magnesium  sulphate 2*637 

Aluminium  sulphate 0*397 

Calcium  sulphate 7*912 

Magnesium  phosphate 0*001 

Calcium  phosphate 0*002 

Organic  matter 0*466 

Total 12*872 


Yellow  Sclphuh  Springs. — Continued. 

Cubic 
inthes. 

Carbonic  acid  gas 1-25 

Sulphuretted  hydrogen undetermined 

Warm  Springs,  Bath  Co.,  Va. 
{Thermal.    96°  <o  98°  X) 

One  gallon  contains, —  _ 

(A.  A.  Hayes,  M.D.)  Grains. 

Potassium  sulphate 1*371 

Ammonium  sulphate 0*369 

Calcium  sulphate 14*531 

Calcium  carbonate 6*220 

Ferrous  crenate 2*498 

Magnesia  and  aluminium  silicates 1*724 

Carbonic  acid 6*919 

Total 32*632 


One  pint  contains, — 


SOUTHERN  AND  SOUTHWESTERN   STATES. 

Bladon  Springs,  Choctaw  Co.,  Ala. 

{Alkaline.) 

Vichy  Spring.  Branch  Spring.  Old  Spring.    Sulphur  Spring. 

(J.  L.  andW.P.  (J.L.  andW.P.  (Prof.  R.  T.    (J.  L.  andW.  P. 

KlDDKLL.)  RlDDELL.)  BrUMBY.)  BlDDELL.) 

Grains.  Grains.  Grains.  Grains. 

Sodium  carbonate 5*791  5*151  4*111  4*367 

Magnesium  carbonate 0*036  0*076  0*170  0*081 

Ferrous  carbonate 0*062  0*029  0*095 

Calcium  carbonate 0*109  0*267  0  344  0*302 

Sodium  chloride 0*962  

Calcium  sulphate 0*282  0*349  0002  0*370 

Ferrous  sulphate 0*030  

Manganese  sulphate trace  trace 

Silica  and  alumina 0*263  

Crenicacid 0091  

Hypocrenic  acid 0'075  

Organic  maUer 0*282  0*237  0*166 

Loss 0*040  


Total. 


6*502 


Cubic  inches. 

Carbonic  acid  gas 8*18 

Sulphuretted  hydrogen trace 

Chlorine 0*23 


6*112 


6*088 


5*371 


Cubic  inches. 

Cubic  inches. 

Cubic  inches 

7*40 

4*07 

6-61 

trace 

undetermined 

0*07 

0*23 

0*23 

Upper  and  Lower  Blub  Lick  Springs,  Nich- 
olas Co.,  Ky. 

{Sulphttretted.) 

Upper.  Lower. 

r, ^i„, 4„5„„  (J.  F.  Judge      (Robert  Petbr, 

One  pmt  contains,-  ^j,^j,^P^^j.gj^)V        ^^^^ 

Grains.  Grains. 

Magnesium  carbonate O-OIS  0017 

Calcium  carbonate 3  133  2957 

Potassium  chloride 0225  0-174 

Sodium  chloride 64-567  64107 

Magnesium  chloride 4"716  4-049 

Potassium  sulphate 1-622  1117 

Calcium  sulphate 5-517  4-249 

Magnesium  iodide 0019  0006 

Magnesium  bromide 0-476  0-030 

Alumina   (calcium  phos- 
phate and  ferric  oxide)      0-246  0-045 

Silicic  acid 0-l'25  0138 

Loss 1-860  2-216 

Total 82-524  79-105 

Cubic  inches.     Cubic  inches. 

Carbonic  acid  gas 6-02  1235 

Sulphuretted  hydrogen...      102  228 


Cooper's  Well,  Hinds  Co.,  Miss. 

{Chalyheate.) 

One  pint  contains, —  r'_!„= 

(Prof.  J.L.  Smith.)  ^™"«* 

Sodium  chloride 1*046 

Magnesium  chloride 0*435 

Calcium  chloride 0-540 

Potassium  sulphate 0-076 

Sodium  sulphate 1*463 

Magnesium  sulphate 2*910 

Calcium  sulphate 5*265 

Aluminium  sulphate 0*765 

Ferric  oxide 0420 

Calcium  crenate 0-039 

Silica 0*225 

Total 13*183 

Cubic 
inches. 

Carbonic  acid 4*0 

Oxygen 1  '5 

Nitrogen 4*6 


J 
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Catoosa  Springs,  Catoosa  Co.,  Ga. 
(Purffcttice.) 

All-Healing.  Red  Sweet. 
One  pint  contains,—                                       (Wm.  J.  Land.)    (Wm.  J.  Land.) 

Grains.  Grains. 

Potassium  carbonate 0*013  0014 

Sodium  carbonate 0-031  0-036 

Magnesium  carbonate 0-87S  0-993 

Ferrous  carbonate 0016  0*018 

Manganese  carbonate 0*001  0*002 

Calcium  ciirbonate 0-440  0*497 

Lithium  carbonate trace  trace 

Strontium  carbonate 0*005  0*006 

Sodium  chloride 0*016  0*018 

Potassium  sulphate 0-275  0*311 

Sodium  sulphate 0*187  0*212 

Magnesium  sulphate 3*317  3*747 

Aluminium  sulphate 0*063  0*083 

Calcium  sulphate 4*855  5*483 

Strontium  sulphate 0*025  0*029 

Magnesium  bromide 0*037  0*041 

Calcium  bromide 0*151  0*171 

Calcium  nitrate 0*052  0*059 

Ammonium  nitrate 0*015  0*017 

Calcium  fluoride 0*002  0*002 

Crenic  and  apocrenic  acids 0*003  0*003 

Total 10*382  11*742 

Cabic  inches.  Cubic  inches. 

Carbonic  acid  gas 1*17  1*16 

Sulphuretted  hydrogen 

Crab  Orchard  Springs,  Lincoln  Co.,  Kr. 


Wliite  Sulphur. 

Baffalo. 

(Wm.  J.  La.nd.) 

(Wm.  J.  Land.) 

Grains. 

Grains. 

0*014 

0*002 

0*032 

0003 

1*050 

1*087 

0*035 

0*035 

0*003 

0*002 

0*481 

0-482 

trace 

trace 

0*005 

0*005 

0*017 

0*014 

0*290 

0*289 

0*209 

0*209 

4*001 

4*127 

0*309 

0*298 

5*601 

5*625 

0*026 

0*036 

0*033 

0*041 

0-018 

0*019 

0*040 

0*004 

0*012 

0*114 

0*002 

0-001 

0*001 

0*001 

12*184 

12*394 

Cubic  inches. 

Cubic  inches. 

1*19 

1*22 

0*01 

trace 

One  pint  contains,— 


{Purgative.) 

Crab  Orchard  Salt. 
One  hundred  parts 
of   dry  salt  con- 
Folev's  Spring.      Sowder's  Spring.      tain, — 
(B.  Peter,  M.D.)    (R.  Peter,  M.D.)  (B.   Peter,   MJ).) 
"     ■  "     ■  Parts. 


Grains, 
0*955 
trace 
6*648 
2*216 


Magnesium  carbonate ^ 

Ferrous  carbonate 

Calcium  carbonate 

Sodium  chloride 

Potassium  sulphate 1*239 

Sodium  sulphate 7*384 

Magnesium  sulphate 25*660 

Calcium  sulphate 1*349 

Bromine 

Silica 0*408 

Calcium,  magnesium,  iron  carbonates,  and  silica 

Loss  and  moisture 4*323 

Water  of  crystallization  and  loss 


Grains. 
2*734 
trace 
3*689 
7*290 
2172 
2*900 
21*789 
11*416 
trace 
0*153 


4-77 
1-80 
4*20 

6319 
2*54 

trace 

'  6*89 


Total 50*182  52*143 

Carbonic  acid  givs not  estimated       not  estimated 


22*61 


100-00 


Blount  Springs,  Blocnt  Co.,  Ala. 

{Sulphuretted.)  ' 

Bed  Sulphur.  Sweet  Sulphur. 

One  pint  contains,-          (f  «"''•  «•  (Prof.  R 

"                    '             Brumby.)  Brumby.) 

Grains.  Grains. 

Magnesium  carbonate 0o5  0-4.'i 

Ferrous  carlionate 024  014 

Calcium  carbonate 085  0*56 

So<iinm  chloride 4-04  s-gg 

Magriesiiim  chloride 0*75 

Magnesium  sulphate 0*20  0-30 

Total 663  5-31 

Cubic  inches.  Cubic  inches. 

Carbonic  acid  gas 0*75  0-75 

Sulphuretted  hydrogen 1*87  1-57 


Charleston  Artesian  Well,  S.C. 

(  Thermal.     87°  F.) 

One  pint  contains, —  _     . 

(Prop.  C.  U.  Shephard,  Jb.)  ^     Grams. 

Sodium  carbonate 7*353 

Magnesium  carbonate 0*001 

Calcium  carbonate 0*140 

Sodium  chloride 9*459 

Calcium,    iron,   and   aluminium  phos- 
phates   0*001 

Silica 0*002 

Organic  matter 0*003 

Total 16*959 

Cubic 
inches. 
Carbonic  acid  gas 0*28 
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One  pint  contains, — 


Estill  Springs,  Estill  Co.,  Ky. 

[Sulphio'etted.)       [Chalybeate.)  (Purgative.) 

Red  Sulphur.  Irviue  Spring. 

(EoBEBT  Peteb,  M.D.)    (Dr.  Peter.)    (Bobeet  Peter,  M.D.) 


Grsiius. 


Grains. 


Grains. 


Sodium  carbonate 0*168 

Magnesium  carbonate 0*605 

Calcium  carbonate 1*472 

Sorlium  cbloride 0*612 

Potassium  sulphate 0*670 

Sodium  sulphate 1*254 

Magnesium  sulj)hate 0*073 

Ferrous  carbonate 

Calcium  sulphate 

Alumina  and  trace  of  phosphates 

Silica 0*044 

Calcium  cliloride 

Organic  and  volatile  matters 0*292 

Loss 

Total 5*190 

Cubic  inches. 

Carbonic  acid  gas 5*01 

Sulphuretted  hydrogen 0*07 


0*335 
1*159 
0*066 
0-080 
0*087 
1*224 
0-233 
2*084 
trace 
0*233 

i"628 


0*321 
3*841 
2*201 
0*313 

3'2*9V6 
0*166 
3*987 


0*503 
0*211 


10*736 
55*189 


Hot  SrniNGs,  Garland  Co.,  Arkansas. 

(  Thermal.     93°  to  150°  F.) 

One  pint  contains, —  Grains 

(Prof.  K.  H.  Larkin.) 

Magnesium  carbonate 0*016 

Calcium  carbonate 0*496 

Sodium  chloride 0*001 

Potassium  sulphate 0*029 

Sodium  sulphate 0*047 

Calcium  sulphate 0014 

Ferric  oxide 0-013 

Iodine trace 

Bromine trace 

Calcium  silicate 0*058 

Silica 0*233 

Alumina 0*056 

Organic  matter 0*088 

Water 0*018 

Total 1*069 

Haurodsburg  Springs,  Mercer  Co.,  Kt. 

(Pargative.) 

Grenville  Spring, 
One  pint  contains, —       (Rayjiond.) 

Grains. 
Magnesium  carbonate....      2-87 

Ferrous  carbonate 

Calcium  carbonate 0-60 

Sodium  chloride trace 

Magnesium  sulpliate 1616 

Calcium  sulpliate 11*06 


Saloon  Spring 
(Raymond.) 
Graius. 
0*26 
0*36 
2-99 
1-24 
27-92 
10",i4 


Total 30-69 


4301 


Montvale  Springs,  Blount  Co.,  Tenn. 
{Chalybeate.) 


One  pint  contains, — 


(Prof.  J.  B. 

Mitchell.) 

Grains. 


(J.  E.  Chilton, 
M.D) 
Grains. 


Ferrous  carbonate 

Calcium  carlmnate 

Sodium  chloride 

..      0-300 
..       1*(!57 
..       0-245 

Calcium  cbloride 

Sodium  sulphate 

'."     o'i'cA 

1*500 

Calcium  sulphate 

Ferric  oxide 

..       9-276 
onfi2 

Silica , 

Organic  matter 

Total 

...     13-604 

0-012 
0-018 
1102 
2-134 
10243 
0-149 


trace 
0-005 


13*663 


Olympian  Springs,  Bath  Co.,  Ky. 


Grains. 


(Sulj>huretted.) 

One  pint  contains, — 
(Dr.  Peter.) 

Magnesium  carbonate 0*904 

Ferrous  carbonate trace 

Calcium  carbonate _.....  1*742 

Potassium  chloride 1*334 

Sodium  chloride 20*752 

Magnesium  chloride 6*924 

Calcium  sulphate trace 

Ferrous  bromide trace 

Alumina trace 

Silica 0*131 

Water  and  loss 9*825 


Total 41-612 

Carbonic  acid not  estimated 

Sulphuretted  hydrogen not  estimated 


Paroquet  Springs,  Bullitt  Co.,  Ky. 


Grains. 


(Sulphuretted.) 

One  pint  contains, — 
(Prof.  P.  L.  Smith.) 

Sodium  carbonate 0*047 

Magnesium  carbonate 0*188 

Ferrous  carbonate 0*022 

Calcium  carbonate 0*300 

Potassium  chloride 0*001 

Sodium  chloride 38*700 

Magnesium  chloride 6*004 

Calcium»chloride 8*464 

Sodium  sulphate 0*302 

Aluminium  sulphate 0*062 

Calcium  sulphate 0*285 

Sodium  iodide 0*019 

Magnesium  iodide 0*031 

Sodium  bromide 0-022 

Magnesium  bromide 0*039 

Silica 0*488 

Organic  matter 0*267 

Total 55*301 

Cubic 
inches. 

Carbonic  acid  gas 0*75 

Sulphuretted  hydrogen 3*75 


■Ofc 
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OcEAS  Springs,  Jacksox  Co.,  Miss. 
(Chalybeate.) 

One  pint  contains,—  Grains. 
(J.  L.  Smith.) 

Potasi-iura  chloride trace 

Sodium  chloride 5-971 

Magnesiuin  chloride 0621 

Calcium  chloride 0'485 

Ferrous  oxide 0"5S9 

Iodine trace 

Alumina trace 

Organic  matter trace 


Total. 


Carbonic  acid  gas 

Sulphuretted  hydrogen. 


7-666 

Cubic 
iucbei. 

1-22 
0-16 


St.  Locis  Artesias  Well,  St.  Louis,  Mo. 

{Saline.) 

One  pint  contains,-  q    ■ 
(Dr.  Litto.v.) 

Magnesium  carbonate 0*127 

Ferrous  carbonate 0*066 

Calcium  carbonate 1*329 

Potassium  chloride 1*126 

Sodium  chloride 43*826 

Magnesium  chloride _ 4*792 

Calcium  chloride 3*443 

Calcium  sulphate 5*709 

Silica 0017 


Warm  Spri.ngs,  Madisox  Co.,  X.C. 


One  pint  con- 
tains,— 


(  Thermal.) 

Bathing  Springs. 

Temp.,  102°  F. 

(E.  Adelmabth, 

M.D.) 

Grains. 


Potassium  chloride 

Sixliuiii  cliloriile 

Magnesium  cliloride... 

Calcium  cliloriiie 

Pota-isiuni  sulphate 

Su<liiiui  sulpliiite 

3Ia'<rnesiuni  sulphate... 

Calcium  sulphate 

Soluble  silicates 


0IO9 
0114 
(Hr27 
1-263 
OWo 
1  128 
0-168 
5110 
11-21 


Total 9-015 

Cubic  inches. 

Carbonic  acid  gns 1-37 

Sulphuretted  hydrogen    0*22 


Drinking  Springs. 

Temp.,  97°  F. 

(E.  Adelmarth, 

M.D.) 

Grains. 

0-063 

0137 

Oi>46 

1-118 

0-059 

1113 

1-016 

5067 

1-I9-2 

9S11 

Cubic  inches. 

134 

0-31 


ToUl 60*440 

Cubic 
inches. 

Carbonic  acid  gas 0*S2 

Sulphuretted  hydrogen 0*03 

Warm  Springs,  Merriwether  Co.,  Ga. 

{Thermal.     90°  F.) 
One  pint  contains,-  g^ 

(Prof.  A.  Mea.ns.) 

Magnesium  oxide 11'6S 

Calcium  oxide 4*64 

Ferrous  oxide 2*14 


Total. 


18*46 

Cubic 
iucbes. 

Ill 


Carbonic  acid  gas 

Sulphuretted  hydrogen trace 


WESTERN  STATES   (NOT  INCLUDIXG  CALIFORNIA   AND    OREGON). 


Alpe.va  Well,  Alpesa  Co.,  Mich. 

{Sulphuretted.) 

One  pint        tains,-      '  Grains 

(Prop.  S.  P.  Dltfield.)  urains. 

Potassium  carbonate t^-aee 

Sodium  carbonate 1*364 

Magnesium  carbonate 4*661 

Ferrous  carbonate _  0*170 

Calcium  carbonate 4*787 

Sodium  chloride 8*532 

Calcium  sulphate 3*757 

Alumina  and  silica 0'3S6 

Total 23*657 

Cubic 
inches. 

Carbonic  acid  gas 1*05 

Sulphuretted  hydrogen 4*42 

Nitrogen 0*03 

Greexcastle  Springs,  Pltxam  Co.,  Ind. 
{Chati/beate.) 

North,  or 
One  pint  contains, —    Daggy  Spring. 
Grains. 

Potassium  carbonate O-Oll 

Sodium  carbonate 0012 

Magnesium   carbonate....     0588 

Feiivus  carbonate 0  051 

Calcium  cartmnate 1*819 

Sodium  chloride 0*099 

Sodium  sulphate 0  017 

Magnesium  sulphate 0-131 

.\luniina „    0-0-20 

Silicic  acid _    0011 

Loss  and  undetermined...     0*012 

Totiil 2-771 


Grains. 


BUTTERWORTH   SPRINGS,   GrAND    RaPIDS,  MiCH. 

(  Calcareous.) 
One  pint  contains, — 
(S.  P.  Dtj-rriELD.) 

Sodium  carbonate 0*434 

Magnesium  carbonate 0-432 

Ferrous  carbonate 0*088 

Calcium  carbonate 0*724 

Potassium  chloride 1*227 

Sodium  chloride 1*591 

Magnesium  chloride 5*232 

Calcium  chloride  0*763 

Calcium  sulphate 9*392 

Silica 0*064 

Alumina 0*051 

Organic  matter  and  loss 0*083 


Middle,  or  Dew- 
drop  Spring. 
Grains. 
0*009 
0-(X)8 
0667 
0-298 
1-485 
(H)S7 
0-012 
0-1-29 
0-009 
0*001 
0*028 

2*733 


Total 20*081 

Lansing  Well,  Inghav  Co.,  Mich. 

{Saline.) 
One  pint  contains, — : 
(Dr.  Jennings.) 

Sodium  carbonate 

Magnesium  carbonate 

Ferrous  carbonate 

Calcium  carbonate , 

Sodium  chloride 33*.349 

Potassium  sulphate 1*554 

Sodium  sulphate 3*131 

Silica 0*413 


Grains. 

8*094 
1*421 
0*143 

7*782 


Total 55*887 

Cubic 
inches. 

Carbonic  acid  gas 24i* 
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Eaton  Rapids,  Eaton  Co.,  Mich. 

{Calcareous.) 

Frost  Well.  Shaw  Well.        Mosher  Well.  Stirling  Well.  BordineWell. 

One  piut  contains, —  (Pkof.  Dukfield.)  (Pkof.  Kedzie.)  (Prof.  Kedzie.)  (C. T.Jackson, M.D.)  'Prof.  Kedzie.) 
Grains. 

Potassium  carbonate 

Sodium  carbonate 

Magnesium  carbonate..     0'949 

Ferrous  carbonate 0"248 

Calcium  carbonate 4'816 

Sodium  chloride 0'959 

Sodium  sulphate 

Magnesium  sulphate 

Calcium  sulphate 0*483 

Ammonium  nitrate 

Silicic  acid 

Silica 1.639 

Organic  matter  and  loss     0"094 

Total 9-188 

Cubic  inches. 

Carbonic  acid  gas 2-32 

Sulphuretted  hydrogen     


Grains. 

Grains. 

Grains, 

Grains, 

0-159 

0-144 

0-284 

1-446 

0-672 

0-542 

0-472 

0-480 

0-565 

0-622 

0-154 

0125 

0-292 

0-203 

2-592 

2-429 

3-513 

0-112 

0-112 

'{•'in 

0-978 

0-187 

6-oi6 

5-645 

5-748 

7-187 

trace 

trace 

0-175 

0-317 

0-'250 

o-ii2 

o-io6 

11-246 

10-115 

8-871 

12-718 

Cubic  inches. 

Cubic  inches. 

Cubic  inches. 

Cubic  inches. 

2- 

1-92 

2- 

2- 

trace 

trace 

Bbthesda  Springs,  Waukesha  Co.,  Wis. 

{Alkaline  and  Calcareous.) 

One  pint  contains,—  Rmina 

(C.  F.  Chandler.)  urams. 

Sodium  carbonate 0-109 

Magnesium  carbonate 0-918 

Ferrous  carbonate 0-004 

Calcium  carbonate 1*478 

Sodium  chloride 0'145 

Potassium  8ul])hate 0*057 

Sodium  sulphate 0*068 

Sodium  phospliate trace 

Alumina 0*015 

Silica 0*092 

Organic  matter 0*248 

Total 3*134 

Fkench  Lick  Springs,  Orange  Co.,  Ind. 
{Sulphuretted.) 

Plnto'sWell.     Proserpine. 

-  .     i  .    .  (J.G.UOGERS,   (J.G.  RiiGERS, 

One  pmt  contains,—          ^      M  D )  Ml)) 

Grains.  Grains. 

Sodium  carbonate 1.316 

Magnesium  carltonate 0198  0'502 

Aluminium  and  iron  carbo- 
nates       trace  0-312 

Calcium  carbonate 0-868  2-536 

Potassium  cliloride 0G26 

Sodium  chloride 17-567  ll-SCio 

Magnesium  chloride 1-006 

Calcium  chloride 0-C68  ..'..... 

Sodium  sulpliate 2796  4500 

irlagnesium  sulphate 2-264  3*606 

Calcium  sulphate 7-573  17625 

Silica 0-212 

Total 31-934  43816 

Cubic  inches.  Cubic  inches. 

Carbonic  acid  gas 1-87  1-277 

Sulphuretted  hydrogen 3-18  2-125 

Hubbardston  Well,  Ionia  Co.,  Mich. 

{Calcareous.) 

One  pint  contains, —  r.ai*na 

(Prop.  P.  H.  Dovglass.)  uiams. 

Magnesium  carbonate 0*794 

Calcium  carbonate 2*067 

Ferrous  oxide 0-019 

Silica .>..  0*017 

Total 2*897 


Fruit  Port  Well,  Ottawa  Co.,  Mich. 

{Saline.) 

One  pint  contains,—  fir^ina. 

(C.G.Wheeler.)  urams. 

Sodium  carbonate 0-565 

Magnesium  carbonate 0*308 

Ferrous  carbonate 0*680 

Manganese  carbonate 0*010 

Calcium  carbonate 0*443 

Potassium  chloride 0*054 

Sodium  chloride 58*003 

Magnesium  chloride 5*851 

Calcium  chloride 13*888 

Sodium  sulphate 5*749 

Magnesium  bromide 0*095 

Silica  and  silicates 1*325 

Alumina : traces 

Total 86*971 


Indian  Springs,  Martin  Co.,  Ind. 

{Sulphuretted  and  Saline.) 

One  pint  contains, —  /-t™i„„ 

(E.T.COX.)  ^^"''"^ 

Potassium  carbonate , 0*315 

Sodium  carbonate 0*452 

Magnesium  carbonate 2*368 

Calcium  carbonate 4*138 

Sodium  chloride 4*921 

Magnesium  chloride 0*007 

Potassium  sulphate 0*300 

Sodium  sulphate 1*478 

Magnesium  sulphate 3*799 

Calcium  sulphate 2*529 

Aluminium  sulphate 0*104 

Ferric  oxide trace 

Iodides  an<l  bromides trace 

Silicic  acid 0*056 

Total 20*467 

Cubic 
inches. 

Carbonic  acid 1*19 

Sulphuretted  hydrogen 0*42 

Oxygen 0*49 

Nitrogen 0*81 
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Lafatktte,  Tippecanoe  Co.,  Isd. 
{Saline  and  Sulphuretted.) 

One  pint  contains,—  OraiM. 
(C.  M.  Wktherell,  M.D.) 

Magnesium  carbonate 3*590 

Calcium  carbonate 1-044 

Sodium  chloride 40-590 

Magnesium  chloride -  3-707 

Calcium  chloride 0*465 

Calcium  sulphate 7-042 

Magnesium  iodide trace 

Aluminium  and  ferric  oxide 0-062 

Silica 0058 

ToUl 56-558 

Cubic 
inchea. 

Carbonic  acid  gas 1*52 

Sulphuretted  hydrogen 0-24 

Nitrogen .—  0.61 

Midland  Well,  Midland  Co.,  Mich. 

(Purgative.) 

One  pint  contains, —  Grains. 

(S.  P.  DUFFIELD,  M.P.) 

Sodium  chloride 3-405 

Magnesium  chloride 0  228 

Calcium  chloride 0-647 

Potassium  sulphate 8-559 

Sodium  sulphate 2-298 

Calcium  sulphate ....~  0'464 

Aluminium  phosphate 0*180 

Silica 0-308 

Organic  matter 0*257 

Loss 0*334 

Total 16*680 

Leslie  Well,  Ingham  Co.,  Mich. 
( Calcareous.) 

One  pint  contains, —  rjr«in« 

(Prof.  B.  C.  Kedzie.)  ^"""^ 

Potassium  carbonate 0*359 

Sodium  carbonate 0*330 

Magnesium  carbonate 0-650 

Ferrous  carbonate 0-171 

Calcium  carbonate 2-214 

Calcium  sulphate 0-733 

Silica 0-216 

Organic  matter 0*067 

Total _.  4-790 

Cubic 
incbea. 

Carbonic  acid 1-63 


LoDi  Artesian  Well,  Wabash  Co.,  Ind. 
(Sulphuretted.) 

One  pint  contains, —  Grains 

(Dr.  Pahle.) 

Magnesium  carbonnte 0*082 

Calcium  carbonate 0*252 

Sodium  chloride 62-803 

Magnesium  chloride _  6*692 

Calcium  chloride 5*991 

Potassium  sulphate 0*J00 

Sodium  sulphate 0*267 

Magnesium  sulphate 0*407 

Calcium  sulphate ~.  6*944 

Calcium  phosphate 0*150 

Magnesium  iodide trace 

Magnesium  bromide 0*110 

Silicic  acid ~  0*065 

Sulphur  (suspended) 0*625 

Nitrogenous  organic  matter 0*100 

Total 84*593 

Cubic 
inches. 

Carbonic  acid  gas _  undetermined 

Sulphuretted  hydrogen 0*99 

Oxygen  and  nitrogen undetermined 


Salt  Lake  Hot  Springs,  Utah. 
(  TTusrmal.) 

On«  pint  contains,-  g^j^g 

(C.  T.  Jackson,  M.D.) 

Magnesium  j  ^^y,^^^t^ o*447 

Calcium        J 

Sodium  chloride 2*443 

Magnesium  chloride 0-066 

Calcium  chloride 0*566 

Sodium  sulphate ^ 0*692 

Ferric  oxide 0*021 

Total 4-235 


ScHtJTLER  Springs,  Schctler  Co.,  III. 
(Chalybeate.) 

One  pint  contains,—  Grains. 

(Dr.Blanet.)  urains. 

Magnesium  sulphate 0*373 

Calcium  sulphate 9*242 

Ferrous  sulphate 8*745 

Silica 0-164 

Alkaline  sulphates 0-979 

Total 19*503 


Perry  Springs,  Pike  Co.,  III. 
(Alkaline.) 

No.  1.  No.  2.  No.  3. 

One  Dint  contains  —           "                            Middle  Spring.  Upper  Spring.                   Lower  Spring, 
une  pint  contains,                                  ^^  Esgelman.v,  M.D.)    (H.  E.>GEt.5iANN,  M.D.)    (H.  E-ngei.ma.nn,  3I.D.) 

Grains.  Grains.  Grains. 

Potassium  carbonate 0*199  0-181  0*157 

Magnesium  carbonate 1-260  1*097  0*777 

Ferrous  carbonate 0051  0-040  0*025 

Calcium  carbonate 1-380  1*715  1*708 

Sodium  sulphate 0*055  0*137  0-173 

Sodium  and  potassium  silicates 0*330  0285  0*431 

Sodium  silicate 0*015  0*048  0*072 

Aluminium  silicate 0034 

Total 3*290  3*503  3*377 
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Spring  Lake  AVell,  Ottawa  Co.,  Mich. 

(Saline.) 

One  pint  contains, —  . 

(Prop.  C.  G.  Wheeler.)  Orrains. 

Sodium  carbonate 0-005 

Magnesium  carbonate trace 

Ferrous  carbonate - 0"092 

Manganese  carbonate 0-006 

Calcium  carbonate 0-012 

Potassium  chloride 0'536 

Sodium  chloride 50*691 

Magnesium  chloride 4-525 

Calcium  chloride 14-177 

Sodium  sulphate 6-837 

Magnesium  bromide 0-271 

Alumina traces 

Ammonia 0-002 

liithia traces 

Silica 0-063 

Organic  matter 2-286 

Total 78-503 

St.  Locis  Spuing,  Gratiot  Co.,  Mich. 
(Alkaline.) 
One  pint  contains, —  _     . 

(S.  P.  DuFFiELD,  M.D.)  Grams. 

Sodium  carbonate 7*684 

Magnesium  carbonate 1-080 

Ferrous  carbonate 0-091 

Calcium  carbonate 6-019 

Calcium  chloride trace 

Calcium  sulphate 6-925 

Calcium  silicate 0-700 

Silica 0-299 

Organic  matter  and  loss 0*208 

Total 22-006 

Cubic 
iuches. 

Carbonic  acid  gas 1-36 

Sulphuretted  hydrogen trace 

Yellotv  Springs,  Greene  Co.,  Ohio. 
(Calcareoiie.) 
One  pint  contnins, —  . 

(Wayne  and  Locke.)  Grams. 

Calcium  carbonate 2*446 

Sodium  chloride 0*019 

Magnesium  chloride. 0*021 

Calcium  chloride 0*193 

Calcium  sulphate 0-169 

Ferric  oxide 0*049 

Organic  matter 

Total 2*897 

Green  Springs,  Sandusky  Co.,  Ohio. 
(Purgative.) 
One  pint  contains, —  . 

(0.  N.  Stoddard.)  Grains. 

Magnesium  carbonate 2*798 

Ferrous  carbonate 2'462 

Potassium  chloride 0*310 

Miignesium  sulphate 4*517 

Ferrous  sulphate 0*816 

Calcium  sulphate 13176 

Potassium  bromide 2*095 

Silica 0*762 

Alumina 0*122 

Total 27*058 

,  Cubic 

inches. 
Carbonic  acid  gas 12*06 


West  Baden  Spring,  Orange  Co.,  Ind. 

(Sulphurelfed.) 

One  pint  contains, —  _     . 

(K.  T.  Cox.)  Grains. 

Potassium  carbonate 0*078 

Sodium  carbonate 0*139 

Magnesium  carbonate 4*895 

Calcium  carbonate 5*172 

Sodium  chloride 9*748 

Magnesium  chloride 1*425 

Calcium  chloride 0-910 

Potassium  sulphate 0*171 

Sodium  sulphate 0*388 

Magnesium  sulphate 4*519 

Calcium  sulphate 1-398 

Aluminium  sulphate 0*569 

Ferric  oxide 0*011 

Iodides  and  bromides traces 

Silicic  acid 0*055 

Total 29*478 

Cubic 
inches. 

Carbonic  acid  gas 0*64 

Sulphuretted  hydrogen 0*61 

Oxygen 0-21 

Nitrogen 0-68 


Sparta  Artesian  Well,  Monroe  Co.,  Wis. 

(Chali/beate.) 

One  pint  contains, —  _     . 

(J.  M.  IIiRscH.)  Grairs. 

Sodium  carbonate 0-015 

Magnesium  carbonate  0-249 

Ferrous  carbonate 1-083 

Manganese  carbonate trace 

Calcium  carbonate 0-029 

Ammonium  carbonate trace 

Lithium  carbonate 0*002 

Strontium  carbonate 0-00! 

Barium  carbonate  trace 

Sodium  chloride 0-014 

Calcium  chloride 0-063 

Potassium  sulphate » 0-066 

Sodium  sulphate 0-230 

Calcium  sulphate 0-018 

Sodium  phosphate 0-007 

Aluminium  phosphate 0-01)6 

Sodium  iodide trace 

Silica 0-029 

Hydrogen  sulphide trace 

Total 1*812 


Idaho  Hot  Springs,   Clear  Creek  Co.,  Col. 

(Thermal.     8b°  to  115°  F.) 

One  pint  contains, —  „    , 

(J.  G.  DOHLE.)  ''™"  ** 

Sodium  carbonate 3*85 

Magnesium  carbonate..!.." 0*36 

Ferrous  carbonate 0*52 

Calcium  carbonate 1*19 

Sodium  chloride 0*52 

Magnesium  chloride trace 

Calcium  chloride trace 

Sodium  sulphate 3*67 

Magnesium  sulphate 2-34 

Calcium  sulphate 0-43 

Sodium  silicate 0-51 

Total 13-39 
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Maxitou  Spring,  El  Paso  Co.,  Colorado. 


(Alkaline.) 
Analysis  of  residual  solids  by 
T.  M.  Drow.v. 

Sodium  bicarbonate 

Magnesium  bicarbonate 

Calcium  bicarbonate 

Potassium  chloride 

Sodium  chloride 

Sodium  sulphate 


Per- 
ceutage. 

24-01 
8-89 
15-62 
10-01 
36-69 
4-78 


Owosso  Spring,  Shiawassee  Co.,  Mich. 
(Chalybeate.) 


One  pint  contains,- 


Grains. 


Magnesium  carbonate 1-413 

FerroBS  carbonate 1-443 

Calcium  carbonate 2-228 

Sodium  and  potassium  chlorides 0*262 

Silica  and  alumina , 0-077 


Total 100-00 


Total. 


5-423 


Versailles  Springs,  Brown  Co.,  III. 
(Alkaline.) 
Magnesia  Spring.  Onrry  Spring. 

One  pint  contains,—  (G.  A.  Marri.vee.)    (J.  V.  Blaxev,  M.D.) 

Grains. 
Sodium        )         u       X 
Potassium  {carbonates 0-16o 

Sodium  carbonate 

Magnesium  carbonate 1-119 

Ferrous  carbonate 0-008 

Calcium  carbonate 1-825 

Sodium  chloride trace 

Calcium  sulphate trace 

Potassa 

Alumina  and  trace  of  iron 0*091 

Silica 0-175  0.102 

Organic  matter trace 


Grains. 

trace 

0-953 
0-933 

i-'su 

trace 
0-261 


Monitor  Spring. 

(J.  V.  Blaxey,  M.D  ) 

Grains. 

trace 

0-953 

0-873 
0-267 
2-017 
traee 


0-213 
trace 


Total 3-292 

Cubic  inrhes. 
Carbonic  acid  gas 3  0 


3-854 


4-323 


CALIFORNIA  AND   OREGON. 


Adams  Springs,  Lake  Co.,  Cal. 

(Alkaline.) 

One  pint  contains. —  Grains. 

(Second  Keport  Board  of  Health  of  California.) 

Sodium  carbonate 7-129 

Magnesium  carbonate 12-378 

Ferrous  carbonate 0  064 

Calcium  carbonate 3-589 

Sodium  chloride 0"514 

Potassium  salts traces 

Nitric  acid traces 

Silica 0-902 

Organic  matter 0-351 

Total 24-927 

Cubic 
inches. 
Carbonic  acid  gas 38-00 

Caltstoca  Springs,  Napa  Co.,  Cal. 

(Sulphuretted.) 
One  pint  contains, —  . 

(F.  \V.  Hatch,  3I.D.)  Grains. 

Sodium  carbonate 0-425 

Sodium  chloride 2-781 

Calcium  chloride 0-408 

Sodium  sulphate 0-202 

Magnesium  sulphate 0-058 

Silica 0-812 

Alumina trace 

Total 4-686 

Cnbic 
inches. 
Sulphuretted  hydrogen 0-40 


!  Des  Chutes  Hot  Springs,  "Wasco  Co.,  Oregon. 
I  (Thermal,  143°  and  145°  F.j 

]                         One  pint  contains, —  . 

(L.  M.  DORSBACH  AND  Prof.  E.  N.  Hoespord  )  *'"»"'»• 

j   Sodium  carbonate 4-312 

Potassium  chloride 0-250 

!   Sodium  chloride 2-552 

Magnesium  chloride 0-152 

Sodium  sulphate 1-183 

Calcium  sulphate 0-228 

Sodium  silicate 1-025 

Iron trace 

Total 9-702 

Cubic 
iiiclies. 

Carbonic  acid  gas 2-82 

Borax  Spring,  Lake  Co.,  Cal. 

(Saline.) 

One  gallon  contains, —  _,     . 

(G.  E.  SlooRE.)                                 •  Grams. 

Potassium  chloride trace 

Sodium  chloride 84-C2 

Magnesium  iodide 009 

Magnesium  bromide trace 

Sodium  bicarbonate 76-96 

Ammonium  bicarbonate 107-76 

Sodium  biborate 103-29 

Calcium  sulphate trace 

Alumina ]-26 

Carbonic  acid  gas 36-.37 

Silicic  acid 8-93 


Total 418-58 
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Beer  Springs,  Oregon. 

[Purgative.) 
One  pint  contains, — 

Magnesium  carbonate 

Calcium  carbonate 

Sodium  chloride 

Magnesium  chloride 

Calcium  chloride 

Magnesium  sulphate 

Calcium  sulphate 

Vegetable  extractive  matter 


Total. 


Grains. 
1-61 
1-93 
1-12 
0-56 
0-67 
6-05 
1-06 
0-42 

13-42 


Napa  Soda  Springs,  Napa  Co.,  Cal. 
{Alkaline  and  Chalybeate.) 

One  pint  contiiins, —  „    , 

(  Lanzweert.)  urams. 

Sodium  carbonate 1'138 

Magnesium  carbonate 3*265 

Ferrous  carbonate 0*980 

Calcium  carbonate , 1*360 

Sodium  chloride 0*650 

Sodium  sulphate 0*230 

Silicic  acid 0*085 

Alumina 0*075 

Loss 0*310 


Total. 


8*093 

California  Seltzer  Springs,  Mendocino  Co., 
Cal. 

(Alkaline.) 
One  pint  contains, — 
(F.  A.  Bauer.) 

Sodium  carbonate 

Magnesium  carbonate 

Calcium  carbonate , 

Ferrous  carbonate 

Sodium  chloride 

Silicic  acid 


Grains. 

4*61 
6*65 
8-80 

trace 
2*15 

trace 


Totol 21-21 

Carbonic  acid  gas abundant 

Paso  Robles  Hot  Springs,  Cal. 
(  Thermal.) 

Main  Spring.      Mud  Spring. 

112°  F.  1-J2°  V. 

One  pint  contains, —       (Prof.  Thomas  (Prof.  Tiiom.\s 

Price.)  Price.) 

6raiu8.  Grains. 

Sodium  carlmnate 3-664  0-54.3 

MaKnt'siuni  carlionate 0'057  0*323 

Sodium  chloii.le 2-830  10-047 

Potassium  sulpliate 0(Kt2  trace 

Sodium  suli)lmte 0-818  4*281 

Oalciuni  sulphate 0-3:i4  1-864 

Ferrous  oxide 0037  

Iodides  and  bromides traces  

Alumina 0023  

Silica 0  046 

Organic  matter 0-171 

Total  8-072  17-535 

Cubic  inches.  Cubic  inches. 

Carbonic  acid  gas 231  10-53 

Sulphuretted  hydrogen...  saturated  saturated 


0116 
0-361 


Congress  Springs,  Santa  Clara  Co.,  Cal. 

{Alkaline.) 

One  pint  contains, —  Grains. 

Sodium  carbonate 15*418 

Ferrous  carbonate 1*753 

Calcium  carbonate 2*101 

Sodium  chloride 14*894 

Sodium  sulphate 1*517 

Silica,  alumina,  and  trace  of  magnesia.  6*235 


Total 41*978 

Vichy  Springs,  New  Almaden,  Santa  Clara 
Co.,  Cal. 

{Alkaline.) 

One  pint  contains, —  Grains. 

Sodium  carbonate 17*440 

Calcium  carbonate ; 2*878 

Sodium  chloride 4*200 

Magnesium  sulphate 1*500 

Calcium  sulphate 5*250 

Ferric  o.xide 0  600 

Silica trace 


Total 31*868 

Cubic 
inches. 

Carbonic  acid  gas 29*85 

WiLHoiTs  Soda  Springs,  Clackamas  Co., 

Oregon. 

{Alkaline  and  Saline.) 

One  pint  contains, — 
(J.  H.  Veach,  M.D.) 

Sodium  carbonate 10*946 

Magnesium  carbonate 10*665 

Ferrous  carbonate 0*750 

Calcium  carbonate 4*028 

Sodium  chloride 25*125 

Sodium  sulphate 0*425 

Magnesium  sulphate 0*810 

Iodine trace 


Grains. 


Total 52*749 

Cubic 
inches. 

Carbonic  e^cid  gas 42' 

Summit  Soda  Springs,  Alpine  Co.,  Cal. 

(Chalybeate.) 
One  pint  contains, — 

Sodium  carbonate 

Magnesium  carbonate 

Calcium  carbonate 

Sodium  chloride , 

Ferric  oxide 

Potassa 

Silica 

Alumina 


Total. 


Grains. 
1*187 
0*525 
3*751 
3*277 
0*218 
trace 
0*257 
0*218 

9*433 

Cubic 
inches. 


Carbonic  acid  gas 23*29 


St.  Helena  White  Sulphur  Springs,  Napa  Co.,  Cal. 
(Saline  and  Sulphuretted.) 

No.  2.  No.  6.  No.  7. 

One  pint  contains, —                                                        (Pbof,  Le  Conte.)  (Pbof.  Le  Coste.)    (Prof.  Le  Conte.) 

Grains.  Grains,  Grains. 

Magnesium  carbonate 0*077  0*070  0*545 

Calcium  carbonate 0*156  0*305  0*695 

Sodium  chloride , 2*715  2*951  0*779 

Magnesium  chloride 0*108  0*277  0*081 

Calcium  chloride 0*145  0*107  0*097 
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St.  Helena  White  SuLPHtrB  Springs. — Continued. 
Grains. 

Sodium  sulphate 1*032 

Calcium  and  sudium  sulphides 0'3ol 

Total 4-564 

Cubic  iDchea. 
Sulphuretted  hydrogen 0-76 

CANADIAN  MINERAL   SPRINGS, 
Caledoxia  Springs,  Prescott  Co.,  Province  of  Ontario,  Dominion  of  Canada. 


Grains. 

Grains. 

1-416 

1-605 

0-231 

0-202 

6-357 

4-004 

Cubic  inches. 

Cubic  inches 

0-53 

trace 

One  pint  contains,— 


Sodium  carbonate 

Magnesium  carbonate. 

Ferrous  carbonate , 

Calcium  carbonate 

Manganese  carbonate.. 

Pota.*sium  chloride , 

Sodium  chloride 

Magnesium  chloride..., 

Calcium  chloride , 

Potassium  sulphate 

.Sodium  iodiile 

Magnesium  iodide , 

SmJium  bromide 

Magnesium  bromide..., 

Alumina 

Silica , 

Sodium  sulphate 


Gas  Spring, 

44>i°  F. 

(T.  S.  Bvyj.) 

Grains. 

•354 
..       3-834 


1-078 


-225 
50-772 


•038 
•003 


-109 


•032 
-225 


Grains. 

7-721 
0-039 
1-574 
0-583 


Total 56-670 

Cubic  inches. 
Carbonic  acid  gas 5- 

Caxton  Springs,  Three  Rivers,  Quebec, 
Canada. 

(Alkaline  and  Saline.) 

One  pint  contains, — 
(T.  Stebrt  Hunt.) 

Magnesium  carbonate 

Ferrous  carbonate 

Calcium  carbonate 

Potassium  chloride _ 

Sodium  chloride  85^828 

Magnesium  chloride 2-661 

Calcium  chloride 0-366 

Iodine traces 

Magnesium  bromide 0-249 

Alumina 0-036 

Silica 0-349 

ToUl 99-406 

Cubic 
inches. 

Carbonic  acid  gas 993 

Sandwich  Springs,  Ontario,  Canada. 
{Sulphuretted  and  Saline.) 
One  pint  contains, — 
(Prof.  S.  P.  Duffield.) 

Potassium  carbonate 

Sodium  carbonate , 

Magnesium  carbonate  _ 

Calcium  carbonate 

Sodium  chloride 

Magnesium  chloride 19-220 

116 


Grains. 

trace 
6-070 
1-618 
4-813 
0-070 


{Saline. 

) 

{Sulphuretted.] 

Saline  Spring, 
45°  F. 

Intermittent  Spring, 
50°  F. 

46°  F. 

(T.  S.  HvsT.) 
Grains.. 

(T.  S.  Hunt.) 
Grains. 

T.  S.  Hunt. 
Grains. 

1-284 



3-321 

3-769 

6-294 

.2-142 

trace 

trace 

trace 

•856 

•921 

1-530 

trace 

•219 

46-934 


•035 
•010 


•123 


trace 
•309 


•222 

89-265 

7-533 

2-091 


•167 
28-004 


•015 

"•173 
trace 
•164 


•073 


•019 
•612 
•133 


53-539 
Cubic  inches. 
4- 


106-673 


36-001 
Cubic  inches. 
2- 


Sandwich  Springs. — Continued. 

Grains. 

Calcium  chloride 0007 

Calcium  sulphate 15-479 

Silica 0-014 


Total 47-291 

Cubic 
inches. 

Carbonic  acid  gas 1-25 

Sulphuretted  hydrogen 4-72 

Nitrogen 0-09 

St.  Catherine's  Wells,  Ontario,  Canada. 
{Saline.) 


One  pint  contains, — 
Ferrons  carlxjnate... 

Stephenson 

House  Well. 

(Pkof.  Croft. 

Grains. 

Welland 

House  Well. 

(Prop.  Croft.) 

Grains. 

•380 

-060 

Potassium  chloride... 

Sodium  chloride 

Ma!:nesiiim  chloride. 

2-587 

217254 

24-760 
108-271 

2060 

275-868 

29-644 

127 '>02 

Ammonium  chloride 

sih'cic  acid 

Calcium  sulphate 

Sodium  io<1ide 

and 

0056 
15-981  % 

14-429 
0010 

Mai^esiimi  iodide 

0-030 

trace 

Magnesium  bromide. 

0045 

Total 368-964 


449  653 
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Under  this  heading  will  be  given  analyses  of  noted  European  mineral  waters,  either  such  as  are 
known  as  articles  of  export  or  those  where  a  health  resort  of  reputation  has  been  established.  They 
will  be  grouped,  not  according  to  locality,  but  in  classes,  according  to  their  chemical  composition  or 
reputed  therapeutic  value. 

Fachingen. —  Continued. 

Grains. 

Sodium  chloride 4"5o74 

Calcium  chloride 0'0f)84 

Sodium  sulphate 0-1372 

Sodium  phosphate 0-05()6 

Aluminium  phosjihate 0'000;5 

Calcium  phosphate 0-0004 

Lithium  ]>hosphate 0-0002 

Silica  phosphate 0-2610 

Calcium  fluoride 00027 


Grains. 


I. — Alkaline  Waters. 

Apollinaris  Water,  Neuenahr,  Rhenish 
Prussia. 
Contents  of  IG  ozs., — 

(BiSCHOF.) 

Sodium  carbonate 

Magnesium  carbonate 

Calcium  carbonate 

Sodium  chloride 

Sodium  sulphate , 

Ferric  oxide 

Alumina 

Silica 


9-65 
3-.S9 
•45 
3-57 
2-30 
0-15 
0-15 
0-06 


Total., 


1959 

Cnt)ic 
inches. 

Carbonic  acid  gas 47-04 

The  water  is  exported. 

ViCTORIAQUELLE,  NeUENAHR,  RheNISH  PrUSSIA. 

One  pint  coiitiiins, — 

Sodium  bicarbonate 

Magnesium  bicarbonate 

Calcium  bicarbonate 

Sodium  sulphate 

Sodium  chloride 

Ferrous  oxide  and  alumina 

Silica , 


Grains. 
10-80 
.S-74 
3-30 
0-73 
0-91 
O-IO 
0-2.i 


Total . 


19-83 

Grains. 

Carbonic  acid  gas 12-86 

Ems  on  the  Lahn,  Germany. 
There  are  four  springs  here  the  waters  of 
which    are    used,  —  Kcsseibrunnen,    Kriinchen, 
Fiirstenbrunncn,  and  Neuequelle.     The  analy- 
sis of  the  first  is  given. 

Kesselbrunnen. 

Temp.  115°  F. 
One  pint  contains, —  _ 

(Frksexius  )  Grains. 

Sodium  carbonate ^ 10-5379 

Magnesium  carbonate 0-8510 

Ferrous  carbonate 0-0202 

Manganese  carbonate 0-0035 

Calcium  carbonate 1-2591 

Strontium  and  barium  carbonate 0-0030 

Sodium  chloride 7*7705 

Potassium  sulj)hate 0-3937 

Sodium  sulphate 0-0061 

Aluminium  phosphate 0-0096 

Silica 0-3648 


Total 21-2191 

Culiic 
inches. 

6-788 


Grains. 


Carbonic  acid  gas 

Fachingen,  Nassau,  Germanv 
One  pint  contains, — 
(Fresemus.) 

Sodium  cnrbonBe 19-4763 

Magnesium  carbonate 1-3580 

Ferrous  carbonate 0-0801 

Calcium  carbonate 2-0110 

Lithium  carbonate ;      0-0004 

Strontium  carbonate 0-0007 


Total 27-9397 

Cul)ic 
inches. 

Carbonic  acid  gas 32-975 

Nitrogen 0025 

The  water  of  this  spring  is  chiefly  exported. 
Geilnau,  Hesse,  Germany. 
One  pint  contains, —  . 

(Fresenius.)  Grams. 

Sodium  bicarbonate 8-142 

Calcium  bicarbonate 3-767 

Magnesium  bicarbonate 2-788 

Barium  bicarbonate 0001 

Ferrous  bicarbonate 0-294 

Manganese  bicarbonate 0035 

Potassium  sulphate 0*135 

Sodium  sulphate 0-066 

Sodium  phosphate 0-003 

Sodium  chloride 0-^78 

Total 16-699 

Grains. 

Ammonium  bicarbonate 0-010 

Carbonic  acid  gas,  free 21-400 

Nitrogen 0-119 

Total 21-529 

Traces  of  lithium  carbonate,  sodium  borate, 
alumina,  sodium  nitrate,  calcium  fluoride,  stron- 
tium carbonate,  organic  matter,  and  hydrogen 
sulphide  gas. 

The  water  of  this  spring  is  used  exclusively 
for  export. 

Weilbach,  Hesse,  Germany. 
One  pint  contains, —  _     . 

(Fresenius.)  Grains. 

Sodium  carbonate 7-3748 

Sodium  chloride 9-6677 

Sodium  sulphate 1-7173 

Potassium  sulphate 0-4233 

Sodium  bromide 0-0056 

Sodium  iodide 0-0010 

Lithium  carbonate 0-0452 

Ferrous  carbonate 0-0193 

Manganese  carbonate 0-0039 

Calcium  carbonate 0-7504 

Magnesium  carbonate 0-6563 

Silica 0-0943 


Total 20-6581 

Grains. 

Ammonium  carbonate 0-0871 

Carbonic  acid  gas 6-9553 

Sulphuretted  hydrogen 0-0026 

Total 6-0450 
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Vichy,  Fraxce. 

There  are  three  springs  here,  the  waters  of 
which  are  used, — Grande  Grille,  Hopital,  and 
Celestins.     The  analysis  of  the  first  is  given. 

Graxde  Grille.  < 

Temp.  105-8°  F. 

One  pint  contains, —  -,_. 

(BOQUET.)  GrwiM. 

Potassium  carbonate 2-04 

Sodium  carbonate „  26-00 

JIagnesium  carbonate I-.38 

Ferrous  carbonate 0-02 

Manganese  carbonate trace 

Calcium  carbonate 2*31 

Strontium  carbonate O'Ol 

Sodium  chloride 4-10 

Sodium  sulphate 2-29 

Sodium  phosphate 0*78 

Sodium  borate trace 

Sodium  arseniate 0*01 

Silica _ 0-05 

Total 38-99 

Cubic 

inches. 

Carbonic  acid  gas 14-74 

BiLi\,  Bohemia. 

J(»eph«qneHe. 
One  pint  contains, —  (Br  BEDTENBiiCHEK.) 

Grains. 

Sodium  carbonate 2.^*106 

Calcium  carbonate 3-0S9 

Magnesium  carbonate 1-098 

Lithium  carbonate 0-110 

Ferrous  carbonate 0-080 

Sodium  sulfihate 6-350 

Potassium  sulphate 0*985 

Sodium  chloride _       2-935 

Aluminium  phosphate 0-065 

Silica 0-244 

Total 38-062 

Cubic  inches. 

Carbonic  acid  gas,  free 15-092 

Carbonic  acid,  combined  as  bicar- 
bonate  „ 17-247 

Total „     32-339 

GlESSHi'BEL    (XEAR   CaRLSBAD),    BoHEMIA. 

One  pint  contains, — 

(GiiTTEu)  Grains. 

Sodium  carbonate „ 7-096 

Calcium  carbonate 1-459 

Magnesium  carbonate „.  0*340 

Ferrous  carbonate 0-0004 

Potassium  carbonate 0-656 

Potassium  sulphate 0-222 

Potassium  chloride 0*.^76 

Silica 0-656 

Alumina 0-017 

Total 10-972 

Cubic 
inches. 
Carbonic  acid  gas 38-208 


Obbrsalzbrcxx,  Silesia. 

One  pint  contains, —         Oberbrnnnen.  Miihlbmnnen, 

(Fischer.)                       Grains.  Grains. 

So<1inm  carbonate- 8-81  8-09 

So-iiuni  chluriJe 1-12  0-62 

Solium  sulphate.- 3-98  2-61 

Calcium  cart>onate 2-02  2-12 

Magnesium  carbonate _      1-00  1-88 

Ferrom  cart>cuate „ 007  0-(H 

Silica _ 0--26  0-30 

Total _ lS-60  15  66 

Cubic  inches.  Cubic  inches. 

Carbonic  acid  gas, 37  50  33 


One  pint  contains, — 
(Ferstl.) 


LuHATscHowrrz,  Moravia. 

VincenB- 

brnnnen. 

Grains. 

Solium  carbonate- 23-263 

I   Sodium  chloride 23-527 

'    Sodium  bromide „ 0-255 

I    Sodium  iudide ..™ 0-132 

I    Litliium  carbonate 0*009 

'    Slagnesinai  carbonate ...„ 0-4-22 

J    Barium  carbonate _ 0-070 

!    Calcium  carbonate 4684 

Strontium  carbonate _..„...       0-093 

Ferrous  carbonate - O-lll 

1   P"ta--sium  chloride 1-795 

Silica 0-395 


Total. 


Carbonic  add  gas.. 


54850 


Amandi- 
bmnnen. 
Grains. 
36-038 
25-753 
0101 
0-1-29 
0^)14 
0-568 
0064 
4819 
0-115 

0-1  :a 

1-595 
0-107 

69-52 


Cubic  Cubic 

inches.        incbesL 
50-  29- 


II.— S&line  Waters. 
Bottrbokxe,  Haute-Marxe,  Fraxce, 

Temp.  149°  F. 

One  pint  contains, — 

(Chevalliee.)  Grains. 

Calcium  carbonate. 2-264 

Sodium  chloride 46-110 

Calcium  chloride 5683 

Calcium  sulphate 5  993 

Potassium  bromide 0-3S4 

ToUl 60-434 


HoMBrBG,  Hesse,  Germaxt. 

Elizabethbrcxex. 

One  pint  contains, —  _    . 

(LiEBiG.)  Grains. 

Magnesium  carbonate.™ 2-01 

Ferrous  carbonate _  046 

Calcium  carbonate 10-99 

Sodium  chloride 79*15 

Magnesium  chloride. 7*79 

Calcium  chloride 7*77 

Sodium  sulphate 0-3S 

Silica 0*32 

*  * 

Total 108-87 

Cubic 

inches. 

Carbonic  acid  gas 4846 
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HoMBURG,  Hesse. 

Kaiserbnj  linen. 
One  pint  contains, —  (Hoffman.) 

Grains. 

Sodium  chloride 104-94 

Potassium  cliloride i      0'28 

Magnesium  chloride 8"52 

Calcium  chloride 17'50 

Ferrous  carbonate 0'53 

Calcium  sulphate 0*17 

Calcium  carbonate 0*68 

Magnesium  carbonate 

Silica 0-09 

Total 132-71 

Grains. 

Carbonic  acid  gas 51-91 

Cubic  inches, 
riarbonic  acid  gas M 109-16 


LudwigBbrunnen. 

Stahlbrunnen, 

(Hoffman.) 

(LlEBIO.) 

Grains. 

Grains. 

47-96 

79-86 

1-71 

0-lS 

3-06 

5-23 

7-28 

10-67 

0-42 

0-94 

0-15 

0-15 

5-74   . 

7-53 

0-10 

0-20 

0-31 

66-63 

104-97 

Grains. 

Grains. 

19-42 

21-27 

Cubic  inches. 

Cubic  inches 

43-59 

46-91 

KiSSINGEN    (SAKOCZi),    BaVARIA. 

One  pint  contains, —  n__s„. 

(LlK.UIO.)  ^'^°»- 

Ferrous  carbonate 0'24 

Calcium  carbonate 8-14 

Potassium  chloride 2-20 

Sodium  chloride 44-71 

Magnesium  chloride 2-33 

Lithium  chloride 0-15 

Magnesium  sulphate 4-50 

Calcium  sulphate 2-99 

Calcium  phosphate 0'04 

Sodium  iodide trace 

Sodium  bromide 0-06 

Sodium  nitrate 0-07 

Silica 009 

Total 65-52 

Cubic 
indies. 

Carbonic  acid  gas 41-77 

Ammonia 0-007 


Selters,  Nassau,  Germany. 

One  pint  contains, —  n_,.-„_ 

(Hastneu.)  <^™"'»- 

Sodium  carbonate 6*778 

Magnesium  carbonate 1-516 

Ferrous  carbonate 0-079 

Manganese  carbonate 0-002 

Calcium  carbonate 1-852 

Potassium  chloride 0-289 

Sodium  chloride 17-228 

Sodium  sulphate 0-2fil 

Calcium  sulphate 0'261 

Sodium  phosphate 0-0002 

Aluminium  phosphate 0*0004 

Potassium  bromide  0-0002 

Calcium  fluoride 0*0016 

Silica 0-250 


28-5184 

Cubic 
inches. 

Carbonic  acid  gas 30* 

Oxygen 0*0046 

Nitrogen "..     0-0285 

Is  exported  only. 


Wiesbaden  (Kochbrunnen),  Nassau,  Ger- 
many. 

Temp.  155*75°  F. 

One  pint  contains, —  „__. 

(FRE8EK1U8.)  <^'^"»- 

Magnesium  carbonate 0-08 

Ferrous  carbonate 0*04 

Manganese  carbonate 0*004 

Calcium  carbonate 3*21 

Potassium  chloride 1-12 

Sodium  chloride 62-50 

Magnesium  chloride 1-57 

Calcium  chloride 3-62 

Ammonium  chloride ., 0*13 

Lithium  chloride 0*001 

Calcium  sulphate 0-69 

Calcium  phosphate 0-003 

Magnesium  bromide 0*03 

Calcium  arseniate O-OOl 

Aluminium  silicate 0-004 

Silica 0-46 

Total 63-463 

Cubic 
inclies. 

Carbonic  acid  gas 16-7 

Nitrogen 0-10 

Cheltenham,  England.  . 

One  pint  contains,-  g^^„^ 
(Parkes  and  Isrande.) 

Sodium  sulphate 15-00 

Magnesium  sulphate 11-00 

Calcium  sulphate 4-50 

Sodium  chloride 50-00 

Total 80  50 

Kreuznach,  Rhenish  Prussia. 


One  pint  contains,- 


Elisenqtielle, 

(LiiWIG.) 

Grains. 


Magnesium  carbonate 0-106 

Ferrous  carbonate 

Manganese  carlKjnate 

Calcium  carbonate 1-693 

Potassium  cliloride Ofi"24 

Sodium  cliloride 72'883 

Magnesium  cliloride 4-071 

Calcium  chloride IS'.'JSa 

Lithium  chloride 0-613 

Calcium  sulphate 

Aluminium  phosphate 0025 

Magnesium  iodide 0'U35 


Oranienquelle. 

(lilEBIG.) 

Grains. 
Oi:iO 
0-3o6 


0-255 

0-460 

108-705 


0-005 
0-012 


i 
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Krecznach. — Continued, 

Grains.  GrRlna. 

Magnesium  bromide OSiS  1-780 

Silica 0129  0-999 

Total 9JS46  13oo41 

Carbonic  acid  gas. none  none 

This  is  ranked  rather  as  a  medicinal  brine. 

Nauheim,  Hesse-Cassel,  Germast. 

One  pint  contains, —  Knrbmnnen. 

(Bbomeis.)  Grains. 

Ferrous  carbonate 0-145 

Manganese  carbonate 0*021 

Calcium  carbonate 8-028 

Potassium  chloride 4*047 

Sodium  chloride 109*923 

Magnesium  chloride 2*155 

Calcium  chloride 8*215 

Calcium  sulphate 0*740 

Magnesium  bromide 0*295 

Silica 0115 

Total 133*684 

Cubic 
inches. 

Carbonic  acid  gas 31*2 

This  is  ranked  rather  as  a  medicinal  brine. 

Hall,  Austria. 

One  pint  contains, —  Hanptqiielle. 

(Netwald.)  Grdins. 

Sodium  chloride 112*04 

Potassium  chloride 0'049 

Ammonium  chloride _  0*033 

Calcium  chloride 2*933 

Magnesium  chloride 2*622 

Sodium  iodide _  0*061 

Magnesium  iodide 0*285 

Magnesium  bromide 0*518 

Calcium  phosphate 0*026 

Calcium  carbonate 0*480 

Magnesium  carbonate 0*242 

Ferrous  carbonate „  0*0S8 

Silica 0*073 

Total „ 119*454 

Grains. 

Carbonic  acid  gas 1*37 

This  is  ranked  rather  as  a  medicinal  brine. 

HI.— Sulphur  Waters. 
Aix-la-Chapelle,  Rhesish  Prussia. 

There  are  four  springs  here,  the  waters  of 
which  are  used, — Kaiserquelle,  Corneliusquelle, 
Rosenquelle,  and  the  Quirinusquelle.  The  anal- 
ysis of  the  first  is  given. 

Kaiserquelle. 

Temp.  131°  F. 
One  pint  contains, —  r'.«!„„ 

(LiEBiG.)  <^™'°«- 

Sodium  carbonate 4*995 

Magnesium  carbonate 0*395 

Ferrous  carbonate 0*073 

Calcium  carbonate 1*217 

Lithium  carbonate 0*002 

Strontium  carbonate 0*002 

Sodium  chloride 20*271 

Potassium  sulphate 1*186 

Sodium  sulphate 1*271 

Sodium  sulphide 0*073 

Sodium  iodide 0*004 


Kaisbrqcelle. — ContiHtied. 

Sodiam  bromide 0*028 

Silica 0*508 

Organic  matter 0*577 

Total 31*502 

Per  cent. 

Carbonic  acid  gas 30*89 

Sulphuretted  hydrogen 0*31 

Carburetted  hydrogen 1*82 

Nitrogen —  66*98 

Aix-le-Baiss,  Savot,  France. 

Eaux  de  S<3ufre. 

One  pint  contains,—  108^-110°  F. 

(BoNJEAX.)  Graing. 

Magnesium  carbonate 0*188 

Ferrous  carbonate 0*064 

Calcium  carbonate 1*084 

Strontium  carbonate traces 

Sodium  chloride 0*057 

Magnesium  chloride 0*125 

Sodium  sulphate 0701 

Magnesium  sulphate 0*257 

Aluminium  sulphate 0'400 

Ferrous  sulphate traces 

Calcium  sulphate 0*117 

Aluminium  an.d  calcium  phosphates  and 

calcium  fluoride 0*017 

Potassium  iodide traces 

Silica 0*0.36 

Loss 0087 

Total 3-133 

Cubic 
incbes. 

Carbonic  acid  gas. 0*39 

Sulphuretted  hydrogen 0*82 

Nitrogen 1904 

Bareges  (Boucheries),  HAtrrES-PvREN-EEs, 
France. 

One  pint  contains,-  g^j 
(Laioue.> 

Calcium  carbonate .'. 0*014 

Sodium  chloride 0-2-34 

Magnesium  chloride 0*292 

Sodium  sulphate 0*147 

Ferrous  sulphate O'OSO 

Sodium  sulphide 0*116 

So<:lium  iodide 0*007 

Sodium  silicate 0*146 

Aluminium  and  calcium  silicate 0*080 

Calcium  silicate 0*080 

Bituminous,  glairine,  and  loss 0*087 

Total 1*203 

Bagmeres-de  LucHox  (La  Heine),  Hacte- 
Garo.vne,  France. 
Temp.  131°  F, 

One  pint  contains,-  ^^ 

(FlLHOL.) 

Sodium  carbonate traces 

Sodium  chloride 0*492 

Potassium  sulphate 0*063 

Sodium  sulphate 0*162 

Calcium  sulphate ~  0*236 

Sodium  sulphide 0*401 

Ferrous  sulphide 0*020 

Manganese  sulphuret 0*024 

Cupric  sulphide traces 

Sodium  hyposulphite traces 

Sodium  iodide traces 

Sodium  silicate traces 
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Grains. 


Bagn^res-de-Luchon. —  Continued. 

Magnesium  silicate 0'060 

Aluminium  silicate O'lSO 

Calcium  silicate 0"086 

Silica traces 

Aluminium traces 

Phosphates traces 

Total 1-724 

Sulphuretted  hydrogen traces 

Meinberg  (Schwefelquelle),  Lippe-Det- 

MOLD,    GeRMANV. 
One  pint  contains, — 

(BHANDES.) 

Mngnesium  carbonate 0"172 

Ferrous  carbonate 0-008 

Calcium  carbonate 2-149 

Magnesium  chloride 1-035 

Potassium  sulphate 0-005 

Sodium  sulphate 5-844 

Magnesium  sulphate 1-733 

Calcium  sulphate 8*335 

Strontium  sulphate 0-008 

Sodium  sulphide 0-067 

Aluminium  phosphate O'OIO 

Silica 0-120 

Total 19-486 

Cul.ic 
Indies. 

Carbonic  acid  gas 2*31 

Sulphuretted  hydrogen 0-61 

Nitrogen 0-40 

Oxygen 0-02 

Nenndorf,  Hesse,  Germany  (Trinkquelle). 

One  pint  contains,—  Oraina 

(BUNSEN.)  urams. 

Calcium  carbonate 3-381 

Magnesium  chloride 1*851 

Potassium  sulphate 0*339 

Sodium  sulphate 4*549 

Magnesium  sulphate 2-318 

Calcium  sulphate 8-121 

Calcium  sulphide 0*555 

Silica 0162 

Total 21-276 

Cubic 
inches. 

Carbonic  acid  gas ,  5-25 

Sulphuretted  hydrogen 1-28 

Carburetted  hydrogen 0-05 

Nitrogen 0*61 

Harrowgate,  England. 

Old  Sulphur  Montpellier 

Strong. 

(A.  \V.  HOFMANN.) 

Grains. 


One  pint  con- 

■Well. 

tains,—             (A.  ■« 

'.  HOFM 

Grains 

Sodium  sulphide 

1-548 

Calcium  sulpliate 

0013 

Calcium  carbonate 

1-237 

Calcium  tluoride „ 

trace 

Calcium  chloride 

8174 

Magnesium  chloride.. 

5-5ti9 

Potassium  chloride 

5-470 

Sodium  chloride 

86-018 

Sodium  bromide 

trace 

Sodium  iodide 

trace 

yprrous  carl)onate 

trace 

Blangauese  carbonate. 

trace 

1441 

o-ong 

2-418 
trace 
6101 
5-4ii7 
0675 
80-309 


frace 


Harrowgate. — Continued. 

Grains.  Grains. 

0  025  0-184 


Silica , 

Organic  matter 


Total 109658 

Cubic  inches. 

Carbonic  acid  gas 2  200 

Marsli-gas 0o84 

Sulpliuiettcd    hydro- 
gen       0-531 

O.xygen 

Nitrogen 0-291 

Total 3-409 


trace 

96-646 

Cubic  inches. 

1-401 

0053 


0-048 
0-482 


1*984 


IV.— Chalybeate  Waters. 

Pyrmont,  Waldeck,  Germany  (Trink- 
brunnen). 

One  pint  contains, —  „     . 

(WiGGEUs.)  Grains. 

Magnesium  carbonate 0*740 

Ferrous  carbonate 0*310 

Manganese  carbonate 0*024 

Calcium  carbonate 7*276 

Ammonium  carbonate 0*002 

Sodium  chloride 3*752 

Magnesium  chloride 0*508 

Lithium  chloride 0*019 

Potassium  sulphate 0*170 

Magnesium  sulphate 2-838 

Calcium  sulphate 6*609 

Sodium  nitrate traces 

Alumina 0*008 

Silica 0  019 

Organic  matter traces 

Total 22*275 

Cubic 
inches. 

Carbonic  acid  gas 47*10 

Schwalbach   (Stahlbrunnen),  Nassau,  Ger- 
many. 

One  pint  contains, — 
(Fresekius.) 

Sodium  carbonate 0*110 

Magnesium  carbonate 0*966 

Ferrous  carbonate 0*467 

Manganese  carbonate 0*103 

Calcium  carbonate 1*181 

Sodium  chloride  0*052 

Potassium  sulphate 0*029 

Sodium  sulphate 0*061 

Sodium  phosphate traces 

Sodium  borate traces 

Silica 0*246 

Organic  matter traces 


Grains. 


Total, 


, 3*215 

Cubic 
inches. 

Carbonic  acid  gas 50*27 

Sulphuretted  hydrogen 0003 

Spa  (Pouhon),  Liege,  Belgium. 
One  pint  contains, —  Grains 

(MONHEIM.) 

Sodium  carbonate 0-700 

Magnesium  carbonate 0*241 

Aluminium  carbonate 0*024 

Ferrous  carbonate "677 

Calcium  carbonate 0*580 

Sodium  chloride 0*157 
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Spa. — Continued. 

Grains. 

Silica 0-217 

Loss 0012 

Total 2-608 

Cubic 
inches. 

Carbonic  acid  gas 71'6 

St.  Moritz  (Grande  Source),  Gbisons,  Swit- 
zerland. 

One  pint  contains, —  Grains. 
(Planta  and  Kekul£.) 

Sodium  carbonate 1'364 

Magnesium  carbonate 0*827 

Ferrous  carbonate 0'173 

Manganese  carbonate 0-030 

Calcium  carbonate 5-303 

Sodium  chloride 0-282 

Potassium  sulphate 0-119 

Sodium  sulphate 1-967 

Phosphoric  acid 0003 

Bromine,  iodine,  fluorine traces 

Alumina 0-002 

Silica 0-278 

Total 10-348 

Cubic 
inches. 

Carbonic  acid  gas 39-29 

TuxBRiDGE  Wells,  England. 

One  wine  gallon  contains, —                          •  Grains. 

(SCUDAMORE.) 

Sodium  chloride 2*46 

Calcium  chloride 0-39 

Magnesium  chloride 0-29 

Calcium  sulphate 1'41 

Calcium  carbonate 0-27 

Ferric  oxide 2-22 

Manganese,  organic,  and  silica 0-44 

Loss 0-13 

Total 7-61 

Brighton,  England. 

One  pint  contains,-  q^^^^ 
(SIarcet.) 

Ferrous  sulphate i-80 

Calcium  sulphate 4-U9 

Sodium  chloride 1"53 

Magnesium  chloride 0*75 

Silica 0-14 

Loss „  019 

Total 8-50 

Cubic 
inches. 

Carbonic  acid  gas 2'5 

Cheltenham,  England. 

One  pint  contains, —  p     . 

(Bbande  and  Parkes.)  urains. 

Sodium  carbonate 0-5 

Sodium  sulphate 22-7 

Magnesium  sulphate 6-0 

Calcium  sulphate 2-5 

Sodium  chloride 41-3 

Ferric  oxide 0*8 

Total 73-8 

Cnbic 
inches. 

Carbonic  acid  gas 2-5 


v.— Purgative  Water*. 
Carlsbad  (Sprudel),  Bohemia. 

Temp.  162-5°  F. 

One  pint  contains, —  Grains. 

(GiiTTL.) 

Sodium  carbonate 9-062 

Magnesium  carbonate 0-399 

Ferrous  carbonate 0-031 

Calcium  carbonate 2-020 

Sodium  chloride 8-724 

Potassium  sulphate 0-370 

Sodium  sulphate 19*960 

Aluminium  phosphate 0*215 

Silica 1052 

Total 41*833 

Cnbic 
inches. 

Carbonic  acid  gas 7*80 

Nitrogen 0-03 

Friedrichshall,  Saxe-Meisixgen,  Gepmany- 

One  pint  contains, —  Grains 
(Bauer.) 

Magnesium  carbonate 3-53 

Calcium  carbonate „ 0*11 

Sodium  chloride 67*37 

Magnesium  chloride 31*08 

Aluminium  chloride 0*07 

Ammonium  chloride 0'06 

Sulphate  of  potassa 0*02 

Sodium  sulphate 41*73 

Magnesium  sulphate 39*55 

Calcium  sulphate 11-24 

Magnesium  bromide 0-02 

Silica n-21 

Total 194-99 

Cubic 
iuciies. 

Carbonic  acid  gas 5-32 

Marienbad  (Kreczbrcnnen),  Bohemia. 

One  pint  contiiins, —  j,„. 

(Kerstex.)  <^'^'°«- 

Sodium  carbonate 8*594 

Magnesium  carbonate 3*200 

Ferrous  carbonate 0*390 

Manganese  carbonate •. 0*039 

Calcium  carbonate 4*605 

Lithium  carbonate 0*049 

Strontium  carbonate 0*014 

Sodium  chloride 11*166 

Potassium  sulphate 0*449 

Sodium  sulphate 36*269 

Aluminium  phosphate 0*054 

Calcium  phosphate 0*018 

Silica 0*679 

Total 65*486 

Cubic 
inches. 

Carbonic  acid  gas 15*7 

PUllna,  Bohemia. 

One  pint  contains,—  ^^ 

(STRUVE.)  "«•."■. 

Magnesium  carbonate 6*406 

Calcium  carbonate 0*770 

Magnesium  chloride 19*666 

Potassium  sulphate 4*800 

Sodium  sulphate 123*800 

Magnesium  sulphate 93*086 
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PtfLLNA. — Continued. 

Grains. 

Calcium  sulphate 2*600 

Calcium  phosphate 0-003 

Silica 0-176 


Total 248-307 


Grains. 


Seidlitz,  Bohemia. 

Sixteen  ounces  contain, — 
(Steinmann.) 

Magnesium  sulphate 79'55 

Sodium  sulphate 17'44 

Calcium  carbonate 5-29 

Magnesium  carbonate -20 

Strontium  carbonate -009 

Calcium  sulphate 4-14 

Potassium  sulphate 4'41 

Magnesium  chloride 1'06 

Ferrous  and  manganese  carbonates -05 

Silica '05 

Magnesium  fluoride  and  bromide trace 

Total 112-199 

VI.— Calcareous  Waters. 

CONTREXVILLE    (PaVILLON),   VoSGES,    FrANCE. 

One  pint  contains, — 
(Henry.) 

Sodium  carbonate , 

Magnesium  carbonate , 

Ferrous  carbonate 

Calcium  carbonate 

Strontium  carbonate 

Potassium  and  sodium  chlorides 

Potassium  sulphate 

Magnesium  chloride , 

Sodium  sulphate 

Magnesium  sulphate 

Calcium  sulphate 

Calcium  phosphate 

Organic  matter  and  arsenic 

Silica 


Grains. 

1-4.38 
1-606 
0-066 
4-927 
traces 
1-022 
traces 
0-292 
0-949 
1-387 
8-395 

0-511 

0-876 


Total 21-469 

•  Cubic 

inches. 

Oxygen  gas undetermined 

Carbonic  acid  gas 0-29 

BAGNiRES-DE-BlGORRE     (La     ReiNe),    HaUTES- 

Pyrenees,  France. 
Temp.  115-7°  F. 

One  pint  contains, — 
(Ganderax  and  Rosiere.) 

Magnesium  carbonate 

Ferrous  carbonate 

Calcium  carbonate 

Sodium  chloride 

Magnesium  chloride 0-949 

Magnesium  and  sodium  sulphates 2-891 

Calcium  sulphate 12-264 

Loss 0.394 

Silica 0-263 

Residue  and  fatty  matter 0-050 


Grains. 

0-321 
0-584 
1-942 
0-453 


Total. 


20-111 


Cubic 
inches. 


Leuk  (Lorenzquelle),  Valais,  Switzerland. 

Temp.  123°  F. 
One  pint  contains, — 

(Brunner.)  Grains. 

Magnesium  carbonate 0-002 

Ferrous  carbonate 0-024 

Calcium  carbonate 0-357 

Potassium  chloride 0-020 

Sodium  chloride 0-055 

Magnesium  chloride 0-027 

Sodium  sulphate 0-509 

Magnesium  sulphate 1-991 

Calcium  sulphate 12-712 

Strontium  sulphate 0-031 

Silica 0-102 


Carbonic  acid  gas undetermined  |   Carbonic  acid  gas. 


Total 15-830 

Culiic 
incites. 

Carbonic  acid  gas 0-26 

Oxygen 0-19 

Nitrogen o-35 

WiLDUNGEN    (StADTBRUNNEN),    WalDECK,    GER- 
MANY. 
One  pint  contains, —  Grains. 

Sodium  carbonate 0-492 

Magnesium  carbonate 2-403 

Ferrous  carbonate 0-139 

Manganese  carbonate 0-053 

Calcium  carbonate 3-778 

Sodium  chloride 0-071 

Sodium  sulphate 0919 

Magnesium  sulphate 0-289 

Alumina 0008 

Silica 0-279 

Total 8-431 

Cnbic 
inches. 
Carbonic  acid  gas 42-70 

VII.— Thermal  Waters. 
Baden-Baden,  Baden,  Germany. 

There  .are  three  springs  here  in  use, — Haupt- 
quelle,  Meerquelle,  and  Fettquelle.  The  analy- 
sis of  the  first  is  given. 

Hauptquelle. 

Temp.  155°  F. 

Sixteen  ounces  contain, —  _     . 

(BUNSEN.)  Grams. 

Sodium  chloride 16-520 

Calcium  bicarbonate 1-273 

Magnesium  bicarbonate -042 

Bicarbonate  of  iron -037 

Manganese  bicarbonate traces 

Ammonium  bicarbonate -051 

Calcium  sulphate 1-556 

Potassium  sulphate -017 

Calcium  phosphate -021 

Ferrous  arseniate traces 

Magnesium  chloride -097 

Potassium  chloride 1-258 

Sodium  bromide traces 

Silica -914 

Alumina -008 

Nitrates traces 


Total 22-093 

Cubic 
inches. 
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SCHLAHGENBAD,    NASSAU,    QeBMAXT. 

Temp.  82-4°-89-6°  F. 

One  pint  contains, —  Grains 
(Fresenics.) 

Sodium  carbonate 0079 

Magnesium  carbonate 0*047 

Calcium  carbonate 0'250 

Potassium  chloride 0-004 

Sodium  chloride.  1"S25 

Potassium  sulphate O'OOl 

Sodium  phosphate 0004 

Silica 0-258 

Total 2-558 

WlLDBAD,    Wl'RTEMBERG. 

Temp.  94°  F. 

One  pint  contains, —  Graias. 

Sodium  chloride 1'S2 

Sodium.carbonate 0-53 

Sodium  sulphate 0*40 

Potassium  sulphate 0-20 

Calcium  carbonate 0-34 

Magnesium  carbonate 0*70 

Ferrous  carbonate 1  /j.nn 

Manganese  carbonate J 

Silica 0-39 

Total 3-58 

Gaxes. — Carbonic  acid  gas,  oxygen,  and  nitro- 
gen not  determined. 

Gasteix,  Salzburg,  Austria. 

Temp.  87°-160°  F. 

One  pint  contains,-  g^j^^ 

Sodium  carbonate 0-04 

Magnesium  carbonate 0-02 

Ferrous  carbonate 0-05 

Manganese  carbonate 0-02 

Calcium  carbonate 0*36 

Sodium  chloride 0-36 

Potassium  sulphate 0*01 

Sodium  sulphate 1*51 

Aluminium  phosphate 0*04 

Calcium  fluoride traces 

Strontia traces 

Silica 0-24 

Organic  matter traces 

Total 2-65 

In  100 
parts. 

Oxygen 30-89 

Nitrogen 69-11 

ToPLiTz  (Hauptquklle),  Bohemia. 

Temp.  120°  F. 

One  pint  contains, —  „     . 

(Wolf  )  <5rain8. 

Sodium  carBonate 2*635 

Magnesium  carbonate 0-088 

Ferrous  carbonate 0  019 

Manganese  carbonate 0*021 

Calcium  carbonate 0*330 

Strontium  carbonate 0*027 


ToPLiTZ. — Continued. 

Grains. 

Sodium  chloride 0-433 

Potassium  sulphate 0*098 

Sodium  sulphate 0*290 

Sodium  phosphate 0*014 

Aluminium  phosphate 0-020 

Silicon  fluoride 0-351 

Crenic  acid 0-034 

Silica 0-443 

Total 4-803 

In  100 
parts. 

Carbonic  acid  gas 4-74 

Oxygen 0-66 

Nitrogen 94*59 

PLOMBiiRES  (Source  des  Dames),  Vosges, 
Fraxce. 
One  pint  contains,—  Gnana. 

(Sheeitier.)  X.  •"  o. 

Potassium  chloride 0*275 

Sodium  chloride 0*275 

Sodium  sulphate 0*627 

Sodium  arseniate 0*005 

Potassium  silicate 0*008 

Sodium  silicate 0*626 

Magnesium  and  calcium  silicates 0*153 

Alumina 0*076 

Silica 0*089 

Organic  matter 0*153 

Total 2*012 

Bath,  England. 

Temp.  115''  F. 

One  imperial  gallon  contains, —  Kinp's  Well. 

(JlEBCK  A>D  Gallowat.)  Graius. 

Calcium  carbonate 8*820 

Magnesium  carbonate 0*329 

Ferrous  carbonate 1*064 

Calcium  sulphate 80*052 

Potassium  sulphate 4*641 

Sodium  sulphate 19*229 

Sodium  chloride 12*642 

JIagnesium  chloride 14*581 

Silica 2-982 

Iodine  and  manganese  oxide traces 

Total 144*34 

Neuesahr,  Rhemsh  Prussia. 
(See  Alkaline  Waters,  p.  1842.) 

/\__  „:_.  ~ .  !_.  Blarienspnidel. 

One  pint  conbuns, —  ,,^,  -.'o  „ 

(^"««*)  Gr^L 

Sodium  carbonate 5*60 

Magnesium  carbonate 2*68 

Calcium  carbonate 1*61 

Sodium  chloride 0*69 

Sodium  sulphate 0*76 

Ferrous  carbonate 0*06 

Silica 0*19 

Total 11*66 

Culiic 
inches. 

Carbonic  acid  gas 22*52 
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ANALYSES   OF   BRINES   AND   OF   SEA-AVATER, 


One  U.  S.  gallon  contains, —         Sea- Water. 
(Vox  BiBUA.)  Grains. 

Sociium  cliloiiiie lG71-a4 

Potassium  chloride 

Ammonium  chloride 

Calcium  chloriUe 

Magnesium  cliluiide lO^-BG 

Aluminium  chloride 

i'eiric  chloiide trace 

Manganwe  cliloride 

Sodium  hroniidc 31'16 

Sodium  iodide trace 

1'ota.ssium  sulphate 1U8'46 

Magnesium  sulphate ^99 


Dead  Sea. 

Grains. 

67{)2-73 

682-G3 

3-35 

1376-70 

4457-23 

♦        31-37 

1-50 

3-35 

15C-53 

trace 


One  U.  S.  gallon  contains, —         Sea-Water.   Dead  Sea. 
(Von  Bibra.) 

Calcium  sulphate 

Sodium  phosphate 

Calcium  carbonate 

Silver 

Copper 

Lead 

Arsenic 

Silica 

Organic  matter 

Bitumen 


Total 2138-91 


Grains. 

Grains. 

39-90 

38-07 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

trace 

34  69 

trace 

2138-91 

13488-10 

BRINES   OF   MICHIGAN   AND   NEW   YORK. 

Michigan. 

East  Saginaw  Bangor 

Company's  Well.     Company's  Well. 
Grains.  Grains. 

Sodium  chloride 16-86  19-8fi 

Magnesium  chloride 0-96  1-26 

Calcium  chloride 2-27  2-96 

Calcium  iiuiphate -  0*15  0*07 

Total  saline  matter 20-24  24-15 

Water 79-76  76-85 

Total 100-00  100-00 


New 

York. 

Syracuse. 

Salina. 

Grains. 

Grains. 

15-36 

14-94 

0-14 

*      0-13 

0-08 

0-08 

0-57 

0-69 

16-15 

15-74 

83-85 

84-26 

100-00 


100-00 


Tarentitm  Salt  Well,  Tarentum,  Pa. 

Grains  in  one  pound  of  70S0  grains. 

(Mr.  Petekson.) 

Sodium  chloride 25.3-519827 

Potassium  chloride 0-312945 

Ammonium  chloride 0-051571 

Barium  chloride 0-047055 

Strontium  chloride 0-736949 

Calcium  chloride 65-944942 

Magnesium  chloride 16  654496 

Magnesium  bromide 0-884175 

Calcium  iodide 0-618055 

.Barium  carbonate 0-029084 

Strontium  carbonate 0-455685 

Calcium  carbonate 21-246190 

Magnesium  carbonate 10-582281 

Ferrous  carbonate 0-295349 

Manganese  carbonate traces 

Aluminium  silicate 0-313881 

Silicic  acid 0'787515 

Total  solids 372-480000 

Carbonic  acid,  loosely  bound  as  bi- 

carbonates 14-998187 

Carbonic  acid,  really  free 0-060o72 


East  Clarion  Salt  Spring,  Elk  Co.,  Pa. 

One  gallon  of  331  cuhic  inches  contains, —  o,„j„„ 

(M.  U.  BoYKj  orams. 

Potassium  chloride 0-89971 

Sodium  chloride 336-80275 

Lithium  chloride trace 

Barium  chloride 1-72573 

Strontium  chloride...: 0-06260 

Calcium  chloride 51-85625 

Magnesium  chloride 15'34206 

Ammonium  nitrate 0-19172 

Magnesium  nitrate 0-13623 

Calcium  phosphate trace 

Barium  bicarbonate 0-12791 

Strontium  bicarbonate 000487 

Calcium  bicarboniite 9-79502 

Magnesium  bicarbonate 0-57155 

Ferrous  bicarbonate 0-72444 

Silicic  acid 0-69523 

Total 418-94407 


Keaders  who  desire  fuller  information  than  is  given  in  the  above  tables  concerning 
European  mineral  waters,  their  composition,  effects,  and  uses,  should  consult  the  work 
of  Durand-Fardel  et  Le  Bret,  Dictlonnaire  gcnerale  des  Eaux  mmerales  et  d  Hydrologie 
medicate. 
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973 
1306 
1713 
43,  287 
655 
655 
1764 
46 
46,  1319 
1306 
837 
307 
307,310 
1594 
332 
332 
332 
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Acid,  caproic  1616 
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Acid,    diluted    nitrohydro- 

chloric  87 
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Acid,  diluted  phosphoric  95 

Acid,  diluted  sulphuric  110 

Acid,  di-methyl-proto-cate- 

chuic  1253 

A.id,  ehiidio  980 


Acid,  elateric 
Acid,  ellagic 
Acid,  ergotic 
Acid,  erucic 
Acid,  erythric 


535 
724 

559 

1306,  1507 

1688 


Acid,  ethylene-lactic  78 
Acid,  ethylidene-lactic  78 
Acid,  eugenic  1007 
Acid,  euxanthic  1671 
Acid,  ferric  689 
Acid,  ferrocyanio  1172 
Acid,  ferujaic  259 
Acid,  filicic  263 
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Acid,  gelsemic  704 
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Acid,  hydrochloric  64 
Acid,  hydrochloric,  dilute  69 
Acid,  hydrocyanic,  anhy- 
drous 71 
Acid,  hydrocyanic,  diluted  70 
Acid,  hydrocj'anic,  Scheele's  73 
Acid,  hydrosulphuric  1382 
Acid,  hydrosulphurous  1330, 
1382 
Acid,  hyoglycocholic  655 
Acid,  liyoscinic  780 
Acid,  hyotaurocholio  655 
Acid,  liypogRjic  1659 
Acid,  hypophosphorous 

(note)  1173 

Acid,  hypopicrotoxic  1614 

Acid,  iga.-uric  974 

Acid,  ilieic  1668 

Acid  infusion  of  rose  797 

Acid  infusion  of  roses  797 

Acid,  iodic  805 

Acid,  iodous  805 

Acid,  ipecacuanhio  815 

Acid,  isobutyric  254 

Acid,  isuvitinic  329 

Acid,  jalapic  (note)  823 

Acid,  juglandic  826 
Acid,  kinic              446,  447,  449 

Acid,  kinoic  831 

Acid,  kinovie  447 

Acid,  krauieria-tannio  835 

Acid,  krameric  835 

Acid,  laburnic  1632 
Acid;  lactic                       78,  1062 

Acid,  laetucic  (note)  843 

Acid,  laevotaitaric  121 


Acid,  larixinio  844 

Acid,  lauro-stearic  396 

Acid,  lecanoric  1688 

Acid,  leditannic  1683 

Acid,  lichen-steario  398 

Acid,  lobelic  903 

Acid,  maizenic  (note)  1506 

Acid,  manganic  918 

Acid,  margaric  980 

Acid,  marine  64 

Acid,  mastichic  932 

Acid,  Qieconic  1062,  1071 

Acid,  melassio  1260 

Acid,  melilotic  1696 

Acid,  mesotartaric  121 

Acid,  metaboric  47 

Acid,  metacopaivic  491,  1231 
Acid,  metagallic  61 

Acid,  metagummio  15 

Acid,  metapectic  15 

Acid,  metaphosphoric  94,  1094 
Acid,  metarabic  15 

Acid,  metastannic  1767 

Acid,  metatartaric  121,  883 

Acid,  methyl-crotonic  196,  1253 
Acid,  methylsalicylic  1012 

Acid,  moric  1690 

Acid,  moritannic  1651,  1690 
Acid,  muriatic  64 

Acid,  myristic  396,  969,  1026 
Acid,  myrrhic  971 

Acid,  nitric  80 

Acid,  nitro-hydrochloric  86 

Acid,  nitromuriatic  86 

Acid,  nitrous  82 

Acid,  nucitannic  (note)  825 
Acid,  oleic  88,  550,  1273 

Acid,  ophelic  405 

Acid,  oj)ianic  1063 

Acid,  orsellic  1688 

Acid,  orsellinic  1688 

Acid,  ortho-nitro-cinnamic  1672 
Acid,   ortlio  -  nitro-j)henyl- 

propiolic  ■         1672 

Acid,  ortho-oxybenzoic  98 

Acid,  ortlio-phosphoric  1094 
Acid,  oshaic  1716 

Acid,  osmic  1717 

Acid,  oxalic  89 

Acid,  oxycopaivic  491,  1231 
Acid,  oxysalicylic  708 

Acid,  palmitic  383,  396,  550, 
980,  1273,  1659 
Acid,  papaveric  1243 

Acid,  paraoxy  benzoic  99,  719, 
1636 
Acid,  parasorbic  1752 

Acid,  jiaratartario  121 

Acid,  parillinic  1283 

Acid,  pauUinitannic  732 

Acid,  jiectic  1598 

Acid,  pelargonic  1038 

Acid,  periodic  305 

Acid,  permanganic  918 

Acid,  phenie  48 

Acid,  phenylic  48 

Acid  phosphates,  Horsford's 

(note)  93 

Acid,  phosphoric  93 

Acid,  phosphoric,  diluted  95 
Acid,  phosphoric,  glacial  94 
Acid,  phosphorous  98 

Acid,  i)hotosantonic  1272 

Acid,  phyllocyanic  535 

Acid,  picric  1727 

Acid,  picropodophyllic  11-10 
Acid,  picrotoxic  1614 
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Acid,  pimatio  1231 

Acid,  pinic  1231 

Acid,  pinitannic  1432 

Acid,  piperio  1121 

Acid,  podophyllic  (note)  1141 
Acid,  polygalic  1294 

Acid,  polygenic  1588 

Acid  potassium  oxalate  91 

Acid,  protocatechuic  835,  1636 
Acid,  prussic  70 

Acid,  pteritannic  263 

Acid,  punico-tannio  724 

Acid,  purreic  1671 

Acid  pyretin  1751 

Acid,  pyroboric  47 

Acid,  pyrogal  lie  62 

Acid,  pyroligneous,  crude  26,  29 
Acid,  pyrophosphoric  94,  1094 
Acid,  pyrotartaric  329 

Acid,  quercitannic  1211 

Acid,  quinic  447,  449 

Acid,  quinnotannic  447 

Acid,  quinovic  447 

Acid  racemate  of  potas- 
sium (note)  1528 
Acid,  racemic  121,  1507 
Acid,  rhatania-tannic  835 
Acid,  rheo-tannic  1241 
Acid,  rheumic  1241 
Acid,  rhodeoretinic  821 
Acid,  rhoeadic  1243 
Acid,  ricinela'ldic  1035 
Acid,  ricinoleic  1035 
Acid,  rosolic  1621 
Acid,  rothic  (note)  825 
Acid,  ruberythric  1740 
Acid,  rubianic  1740 
Acid,  rubichloric  1651 
Acid,  rutic  1741 
Acid,  rutinic  1741 
Acid,  sabadillic  1517 
Acid,  saccharic  1260 
Acid,  salicylic  98,  1012,  1263 
Acid,  salicylous  98,  1263 
Acid,  sanguinaric  1268 
Acid,  santonic  1272 
Acid,  santoninic  1272 
Acid,  sarracenic  1746 
Acid,  sclerotic  560 
Acid,  sebacic  822 
Acid,  selinic  1748 
Acid,  silicic  1748 
Acid,  silvic  1231 
Acid,  sinapoleic  1306 
Acid,  smilasperic  738 
Acid  sodium  carbonate  1313 
Acid  solution  of  nitrate  of 

mercury  878 

Acid,  sorbic  1752 

Acid,  stannic  1767 

Acid,  stearic  396,  550,  1273 
Acid,  suberic  1623 

Acid,  succinic  1043,  1755 

Acid  sulphate  of  cincho- 

nine  460 

Acid    sulphate    of    potas- 
sium 1589 
Acid,  sulphuric              103,  1382 
Acid,  sulphuric,  dilate  110 
Acil,  sulphuric,  of  Nord- 

hausen  104 

Acid,  sulphuric,  pure  105 

Acid,  sulphurous  1382 

Acid,  sumbulamio  1385 

Acid,  sumbulic  1385 

Acid,  tampicic  (note)  823 

Acid,  tampicolic  (note)  823 


j  Acid,  tanacetic  1422 
!  Acid,  tanacetum-tannie  1422 
;  Acid,  tanaspidic  263 
I  Acid,  tannic  114 
!  Acid,  tartaric  118 
'  Acid,  tartaric,  inactire  121 
I  Acid  tartrate  of  potash  1152 
Acid,  taurocholic  655 
!  Acid,  terebic  1045 
Acid,  thebolactio        1062,  1071 
Acid,  theobromic  1050 
I  Acid,  thiosulphuric    1330,  1382 
!  Acid,  thujetic  1432 
I  Acid,  tiglinic      196,  1001,  1052 
'■■  Acid,  tormentil-tannic  1769 
Acid,  toxicodendric  1246 
'  Acid,  tropic                     264,  780 
I  Acid,  valerianic    149,  284,  1266 
j  Acid,  valeric  1260 
;  Acid,  vanillic  1514 
Acid,  veratric               1253,  1517 
Acid,  viburnic  1266 
Acid,  virgineic  1^94 
!  Acid,  viridic  308 
;  Acide  acetique  25 
Acide  acetique  concentre  25 
Acide  acetique  dilue  25 
.  Acide  arotique  80 
.  Acide  arotique  dilue  86 
I  Acide  benzoique  43 
j  Acide  borique  46 
Acide  carbolique  48 
Acide  carboneux  89 
Acide  chlorazotique  dilue  87 
I  Acide  chlorhydrique  64 
I  Acide  chlorhydrique  dilag  69 
Acide  chloro-azotique  86 
Acide  ehloronitreux  86 
,  Acide  chrouiique  55 
Acide  citrique  56 
Acide  cyanhydrique  70 
Acide  du  citron  56 
Acide  du  tartre  118 
Acide  gallique  60 
Acide  hydrobromique  62 
Acide  hydrochlorique  64 
Acide  hydrocyanique  70 
Acide  lactique  78 
Acide  muriatique  64 
Acide  nitrique  80 
Acide  ol6ique  88 
'  Acide  oxalique  89 
Acide  phenique  cru  54 
Acide  j)hosphorique  glacial     94 
Acide  phosphorique  medi- 
cinal 95 
I  Acide  salicylique  98 
Acide  sulfureux  111 
Acide  sulfurique  103 
Acide  sulphurique  dilue  110 
Acide  tannique  114 
\  Acide  tartrique  118 
j  Acide  valerianique  1774 
I  Acide  valerique  1774 
I  Acidity  of  wines  1527 
I  Acido  citrico  56 
1  Acido  murialico  64 
Acido  nitrico  80 
Acido  sol  fori  CO  103 
Acido  sulfurico  103 
Acido  tartarico  118 
Acido  valerianio  1774 
I  Acidum  aceticum  25 
Acidum  aceticum  campho- 

ratum  (note)  30 
Acidum   aceticum    concen- 

I      tratum  25 


Acidum  aceticum  dilutum  25 
Acidum  aceticum  glaciate  25 
Acidum  arseniosum  30 

Acidum  azoticum  80 

Acidum  benzoicum  43 

Acidum    benzoicum    sabli- 

matum  43 

Acidum  boricum  46 

Acidum  borussicum  70 

Acidum  bromhydricum  di- 
lutum 62 
Acidum  bromohydricum  62 
Acidum  carbolicum  48 
Acidum  carbolicum  crudum  54 
Acidum  chlorhydricum  64 
Acidum  chloro-nitrosum  86 
Acidum  ehromicum  55 
Acidum  citri  56 
Acidum  citricum  56 
Acidum  fomiicum  254, 971, 1645 
Acidum  gallicum  60 
Acidum  gallo-tannicum  114 
Acidum  hydriodicum  dilu- 
tum 805,  1665 
Acidum  hydrobromicum  di- 
lutum 62 
Acidum  hydrochloratum  64 
Acidum  hydrochloricum  64 
Acidum  hydrochloricum  di- 
lutum 69 
Acidum  hydrocyanatum  70 
Acidum  hydrocyanicum  di- 
lutum 70 
Acidum  lacticnm  78 
Acidum  limonis  56 
Acidum  limonomm  56 
Acidum  limonum  '  56 
Acidum  muriaticum  64 
Acidum  muriaticum  dilu- 
tum 69 
Acidum  nitri  80 
Acidum  nitrieum  80 
Acidum  nitrieum  dilutam  86 
Acidum    nitrohydrochlori- 

cum  86 

Acidum    nitrohydrochlori- 

cum  dilutum  87 

Acidum  nitromuriaticum  86 
Acidum      nitromuriaticum 

dilutum  87 

Acidum  oleicum  88 

Acidum  oxalicum  89 

Acidum  phenicum  48 

Acidum  phosphoricum  93 

Acidum  phosphoricum  dilu- 
tum 95 
Acidum  salicylicum  93 
Acidum  succinicum  1755 
Acidum  sulfurieum  103 
Acidum   sulphuricum    aro- 

maticum  109 

Acidum  sulphuricum  dilu- 
tum no 
Acidum  snlphurosum  111 
Acidum  tannicum  114 
Acidum  tartaricum  118 
Acidum  valerianicum  1774 
Acidum  valericum  1774 
Acipenser  beluga  783 
Acipenser  huso  783 
Acipenser  ruthenus  783 
Acipenser  stellatus  783 
Acipenser  sturio  783 
Acolytine  (note)  125 
Aconella  10(54 
Aeonine  124 
Aconite  leaves                       125 
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Aconite  plaster  (note)  541 

Aconite  root  125 

Aconiti  folia  125 

Aconiti  radix  125 

Aconitia  122 

Aconitic  acid  1682 

Aconitin  122 

Aeonitina  122 

Aconitine  122 

Aeonitine,  crystallized  123 

Aconitinsalbe  1490 

Aeonitinum  122 

Aconito  125 

Aconito  Napello  125 

Aconit-pflaster  (note)  541 

Aconitum  anthora  125 

Aconitum  caminarum  125 

Aconitum  Ciiinense  (note)  127 
Aconitum  ferox  124,  126 

Aconitum  Fischeri  (note)  127 
Aconitum    hcterophyllum 

(note)  '  126 

Aconitum  Japonicum  (note)  127 
Aconitum  lucidum  126 

Aconitum  lyeoctonum  125 

Aconitum  Napcllus  124,  125 
Aconitum  ncomontanum  125 
Aconitum  Neubergense  126 

Aconitum  palmatum  126 

Aconitum  paniculatum  125 

Aconitum  reclinatum  126 

Aconitum  Sinense  126 

Aconitum  Storckianum  125 

Aconitum  Tauricum  126 

Aconitum  uneinatum  126 

Aconitum  variabile  126 

Acore  odorant  311 

Acore  vrai  311 

Acorns  (note)  1211 

Acorus  calamus  311 

Acqua  216 

Acrid  lettuce  841 

Acridino  1613 

Acrolein  711,  978 

Acrospire  917 

Actsea  alba  1560 

Actaja  Americana  1560 

Acttea  racemosa  423 

Actsca  rubra  1560 

Acta3a  spicata  1560,  1661 

Adansonia  digitata  1560,1619 
Add  add  1561 

Adenia  venenata  1561 

Adeps  129 

Adeps  benzoatus  131 

Adeps  benzoinatus  131 

Adeps  nucistae  1026 

Adeps  prooparatus  129 

Adeps  suillus  129 

Adhesive  plaster  553 

Adiantum  capillus  veneris  1561 
Adiantum  pedatum  1561 

Adonis  vernalis  1561 

Adulteration  of  bread  (note)  054 
^glo  marmelos  280 

^rugo  507 

iEsculeretin  705 

iEsculin  444,  705,  942 

^sculus  glabra  1562 

^sculus      hippocastanum 

(note)  444,  1211,  1561 

^sculus  pavia  1562 

^ther  131 

JEther  aceticus  134 

^ther  ana3stheticus  Aranii  1607 
^ther  anffistheticus  Wig- 
gers  1G07 


vEther  fortior 
jEther  muriatieus 
iEther  purus 
Mther  reiner 
^ther  sulphuricus 
iEtherische  extrakte 


135 
1605 
135 
135 
131 
990 


^therisches  ingwerextrakt  993 
Aetherisches  kubeben  ex- 

tracte  991 
^tberisches  lupulinextrakt  992 

uEtherisclies  niuskatol  1025 

iEtherisclies  pfefferextrakt  992 
iEtlierisches  seidelbast-ex- 

tralit  631 

jEtherisches  senfol  1041 

yEthidps  vcgetabilis  1649 

^Etzammoniak  226 
iEtzender  queoksilber- 

Bublimat  747 
iEtzcndes  quecksilberchlorid 

747 

iE^zkalilaugo  887 

^Etznatron  1308 

^tznatronlauge  892 

Affioni  1054 

Affium  (note)  1055 

African  ammoniac  (note)  167 

African  bdellium  1583 
African  black  pepper  (note)  504 

African  cubebs  (note)  504 

African  frankincense  1714 

African  kino  832 

African  leeches  (note)  739 

African  marigold  318 

African  pe])pcr  349 
African  satiron               503,  1599 

African  turmeric  1630 

Agallas  de  Levante  700 
Agar-agar  (note)          785,  1650 

Agaric  1562 

Agaric  de  couche  1703 

Agarici  of  the  oak  1562 

Agaricus  atromentosus  1562 

Agaricus  campestris  1703 

Agaricus  muscarius  1562 

Agathis  Damarra  1430 

Agathosma  303 

Agathotes  Chirayta  405 

Agave  Americana  1563 

Agave  pulque  1563 

Agave  Virginica  1563 

Agedoite  718 

Ageratum  conyzoides  1563 

Aglio  149 

Agrimonia  eupatoria  1563 

Agrostemma  githago  1745 

Agua  216 

Agua  ardiente  1360 

Ail  149 

Ailanthic  acid  1564 

Ailanthus  excelsa  1564 

Ailanthus  glandulosa  1564 

Ajo  149 

Ajowan  363 

Ajuga  chamaepitys  1564 

Ajuga  pyramidalis  1564 

Ajuga  reptans  1564 

Akazga  1564 

Akazgia  1564 

Akonitliniment  851 

Alant  camphor  800 

Alantio  acid  800 

Alantin  800 

Alantol                          .  800 

Alantvvurzel  799 

Alaun                  •  160 

Albau  734 


Albayalde  1131 

Albero  del  veleno  1245 

Albizzia  anthelmintija         1697 
Albumen  ovi  1080 

Albuminate  of  iron  1565 

Albuminate   of  iron    and 

potassium,  gyrup  of  1565 

Albuminate   of   iron   and 

sodium  1565 

Albuminate    of    santonin 

and  sodium  (note)  1338 

Alcanfor  330 

Alceai  ^gyptiaca9  1664 

Alchetnilla  vulgaris  1665 

Alcohol  139 

Alcohol,  absolute  141,  143 

Alcohol,  amylic  148 

Alcohol  amylieum         '  148 

Alcohol  amylique  148 

Alcohol,  anhydrous      141,  143, 
144 
Alcohol  as  a  poison  147 

Alcohol  camphoratus  1353 

Alcohol  dehydrogcnatum    1566 
Alcohol,  diluted  139,  147 

Alcohol  dilutum  139,  147 

Alcohol  fortius  139 

Alcohol,  percentage  of,  in 

wines  1526 

Alcohol  sulfuris  358 

Alcohol,  table  of  percent- 
age and  specific  gravity  1813 
Alcohol,  tab  e  of  the  spe- 
cific gravity  of  143,  147 
Alcohol  vini  139 
Alcoholate  of  chloral               407 
Alcoholic  extract  of  bella- 
donna 593 
Alcoholic   extract   of   co- 

nium  605 

Alcoholic  extract  of  hem- 
lock 605 
Alcoholic  extract  of  hyos- 

cj'amus      ,  621 

Alcoholic  extracts  672 

Alcoholic  fermentation  140 

Alcoholic  muriatic  ether  1606 
Alcoholic  [lotassa  1143 

Alcoholic  solution  of  chlo- 
roform (note)  1354 
Alcoholized  iron  693 
Alcohols  1698 
Alcool  139 
Alcool  camphre  1353 
Alcool  dilu6  139 
Alcoolat  ammoniacal  aro- 

matique  1351 

Alcoolat   ammoniacal    fe- 

tide  1352 

Alcoolat  antiscorbutique  1353 
Alcoolat  d'anis  1353 

Alcoolat  de  citrons  1357 

Alcoolat  de  genievre  1356 

Alcoolat  d'huile  d'oranges  1353 
Alcoolat  de  lavande  1356 

Alcoolat   de   menthe    poi- 

vree  1357 

Alcoolat  de  romarin  1359 

Alcoolats  1344 

Alcoole  139 

Alcoolc    aromatique    sul- 

phuriquc  109 

Alcoole  d'ammoniaque  1350 
Alcoole  de  cajeput  1353 

Alcoole  de  cannelle  "  135 1 
Alcoole  de  chloroforme  1354 
Alcoole  de  muscade  1359 
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Alcornoque  1565 

Aldehyd  19,  1566 

Aldehyd  resin  19,  1348 

Alder  156S 

Alder  buckthorn  697 

Ale  917 

Aleppo  scaininony  1287 

Aleppo  wormseed  1270  j 

Aletris  1566  | 

Aletris  farinosa  1-566 

Aleurites  cordata  1567  | 

Aleurites  triloba,  oil  of        1566  j 
Alexandria  senna  1296  j 

Algarobia  glundulosa     12,  1697 
Algaro))iIla  1567  ' 

Algarotb,  powder  of      199,  205 
Algerian  gazelle  (note)  963 

Algodon  722 

Alhagi  Maurorum  (note)      922 
Alhucema 
Alisma  plantago 
Alizarin 

Alizarin,  artificial 
Alizarine 

Alkali,  volatil  concrct 
Alkaline  sulphur  ointment  1504 
Alkaline  waters  221 

Alkalisches  mineralwasser    892 
Alkaloids,  solubility  of,  in 

chloroform 
Alkaloids,  solubility  of,  in 

olive  oil  (note) 
Alkanet 
Alkannin 
Alkekcngi 
Alkermes 
Allanite 

Alliaria  officinalis 
Allium 

Allium  Canadense 
Allium  cepa 


845 
1567 
1740 
1741 
1241 

171 


415 


1028 

1567 

1567 

1726 

466 

394 

1567 

149 

150 

150,  1714 

150,  16S3 

149,  1714 
Ills 

160 
166 

150,  1041 
1613 


Allium  porrum 
Allium  sativum 
Allspice 
Alluiubre 
Allume 
Allyl 
Allylen 

Almartaga  1136 

Almastiga  931 

Almendra  amarga  181 

Almendra  dulce  183 

Almidon  187 

Almizcle  962 

Almond,  bitter  181 

Almond  confection  1198 

Almond  mixture  944 
Almond  oil                      977,  998 

Almond  oil  soap  1275 

Almond,  sweet  183 
Almonds,  paper-shelled         183 

AInus  arcana  1567 

Alnus  glutinosa  1568 

Alnus  serrulata  1568 

Aloe  151 

Aloe  Abyssinica  155 

Aloe  Africana  153 

Aloe  arborescens  152 

Aloe  Barbndensis  151 

Aloe  Comm'jlyni  152 

Aloeelixir  1433 

Aloe-extrakt  589 

Aloe  ferox  153 

Aloe  leptocaulon  152 

Aloe  multiformis  152 

Aloepillen  1109 

Aloe  plicatilis  153 


Aloe  purificata  153 

Aloe  purpurascens  152 

Aloe  Sahnudra  152 
Aloe  Soootrina                 151,  152 

Aloe  spicata  152 

Aloetinktur  1438 
Aloe-und-asafoetida-pillen  1 109 

Aloe-und-eisen-pillen  1110 

Aloe-und-mastix-pilien  1110 

Aloe  vulgaris  151 

Aloewein  1532 

Aloes  151 

Aloes,  Barbadocs  151 

Aloes,  Bethelsdorp  153 

Aloes,  caballine  155 

Aloes,  Cape  153 

Aloes,  Capey  Barbadoes  155 

Aloes,  Curafoa  155 

Aloes  depur6  158 

Aloes,  fetid  155 

Aloes,  hepatic  154 
Aloes  hepatique   des  Bar- 

bades  151 
Aloes,  horse  155 
Aloes,  Jafferbad  155 
Aloes,  Mocha  155 
Aloes,  Natal  153 
Aloes,  preparation  of  155 
Aloes,  purified  158 
Aloes,  shining  153 
Aloes,  Socotrine  151 
Aloes  sucorin  151 
Aloes,  test  for  155 
Aloes,  Zanzibar  156 
Aloetin  156 
A  loin  156 
Alosa  menhaden  978 
Alpha-resin  of  mastiche  932 
Alpinia  cardamomum  361 
Alpinia  galanga  1651 
Alpinia  officinarum  361 
Alpranken  529 
Alquitran  1124 
Alsop's  infusion  jar  (note)  789 
Alstonia  scbolaria  (note)  733, 
1635 
Alstrcemeria  ligtu  1694 
Altea  158 
Altha>a  15S 
Althaea  officinalis  158 
Althaea  rosea  159 
Althiewurzel  158 
Altschadenwasser  905 
Alum  160 
Alum,  ammonia  161 
Alum,  burnt  164 
Alum  cataplasm  163 
Alum  curd  1081 
Alum  de  fer  ammoniacal  663 
Alum,  dried  164 
Alum  ores  160 
Alum,  potiissa  160 
Alum  poultice  163 
Alum,  Roche  162 
Alum,  Roman  162 
Alum  root  1664 
Alum,  Scotch  161 
Alum  slate  160 
Alum  stone  l60 
Alum  whey  163 
Alumen  160 
A  lumen  exsiceatum  164 
Alumen  ustum  -  164 
Alumina  162 
Alumina,  bcnzoated  solu- 
tion of  166 
Alumina  hydrata  165 


Aluminse  tannas  1760 

Aluminii  et  ammonii  sul- 
phas 160 
Aluminii  etpotassiisulphaa  160 
Aluminii  hydras  165 
Aluminii  sulphas  165 
Aluminium  162 
Aluminium  and  ammonium, 

sulphate  of  161 

Aluminium  and  potassium, 

sulphate  of  160 

Aluminized  charcoal  357 

Aluminous  schist  160 

Alun  160 

Alun  ammoniacal  161 

Alun  brule  164 

Alun  calcinS  164 

Alun  dessechS  164 

Alyon's  ointment  1499 

Amadou  1562 

Amalgamation  242 

Amande  amero  131 

Amande  douce  183 

Amanitino  1703 

Amajjola  1243 

Amaranthus  hypochondria- 

cus  1568 

Amasia  opium  (note)  1059 

Amber  1042 

Amber  eupion  1704 

Ambergris  1568 

Amber  grisea  1568 

Amber  malt  917 

Amber  varnish  1043 

Aniblygonite  899 

Amboyna  cloves  364 

Ambre  blanc  395 

Ambrein  1568 

Ambrosia  artemisiaefolia     1568 
Ambrosia  tritida  344,  1568 

Amelanuhier  vulgaris  (note)  182 
1563 
1568 
1563 
1752 
1731 
338 
372 
1742 
321,  1646 
1623 
1646 
1519 
338 
1663 
1641, 
1654 
1777 
1777 
1752 


American  agave 
American  alder 
American  aloe 
American  ash 
American  aspen 
American  cannabis 
American  castor 
American  centaury 
American  Colombo 
American  dittany 
American  gentian 
American  hellebore 
American  hemp 
American  holly 
American  ipecacuanha 


American  ivy 
American  mistletoe 
American  mountain  ash 
American  petroleum  285,  1089 
American  poplar-tulip  tree  1687 
American  potash  1159 

American  saffron  1599 

American  saniele  1661 

American  smna  1600 

American  silver  fir  1427 

American  spikenard  1575 

American  wiiter  hemlock  1611 
American  whisky  (note)  141 
American  wines,  analysis 

of  1527 

American  wormseed  400 

Amerikanische        kermes- 

beere  1100 

Anierikanischer  hanf  338 

Amerikanischer  poley  737 
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Amerikaniseher     wurmsa- 

inen  400 

Amerikanisches  starkmehl  1693 
Amerikanischea      wurmsa- 

menijl  1007 

Amido  159 

Amidin  190 

Amido  187 

Ainido-acetic  acid  785 

Amido-suecinamide  159 

Amido-succinic  acid  159 

Amidon  187 

Amidon  deble  187 

Amidon  de  canne  (note)  191 
Amidon  de  froment  187 

Amines  1732 

Ammi  copticum  363,  1433 

Ammonia  225 

Ammonia-alum  161 

Ammonia  aqua  soluta  226 

Ammonia  liniment  852 

Ammonia-meter  230 

Ammonia  muriatica  173 

Ammonia,  preparations  of  225 
Ammonia-soda  process  1322 
Ammoniac  167 

Ammoniac  mixture  944 

Ammoniac  plaster  541 

Ammoniac      plaster     with 

mercury  542 

Ammoniacal  ointment,  vesi- 
cating 230 
Ammoniaci  causticus  226 
Ammoniacum  167 
Ammoniacum  mixture  944 
Ammoniie  benzoas  169 
Ammoniaj  carbonas  171 
Ammonias  hydrochloraa  173 
Ammonia}  murias  173 
Ammonia}  nitras  178 
Ammonias  phosphas  179 
Ammonias  sesquicarbonas  171 
Ammoniak  167,178,180 
Ammoniakalaun  160 
Animoniakalische   baldri- 

antinktur  1473 

Ammoniakalische  guajak- 

tinktur  1456 

Ammoniakalische  opium- 

tinktur  1467 

Ammoniakalischer     eisen- 

alaun  663 

Ammoniakalischer  stinka- 

santgeist  1352 

Ammoniak-emulsion  944 

Ammoniak-fliissigkeit  226 

Ammoniakgummi  167 

Ammoniak-pflaster  541 

Ammoniak-  und    kampfer- 

liniment  853 

Ammoniaque  167 

Ammoniaque  liquide  226 

Ammoniated  alcohol  1351 

Ammoniated  copper  1628 

Ammoniated  glycyrrhizin  719 
Ammoniated  iron  1568 

Ammoniated  mercury  774 

Ammoniated   tincture   of 

guaiac  1456 

Ammoniated   tincture   of 

lupulin  (note)  1457 

Ammoniated   tincture   of 

opium  1467 

Ammoniated   tincture   of 

valerian  1474 

Ammonii  arsenias  1576 

Ammonii  benzoas  169 


Ammonii  bromidum  170 

Ammonii  carbonas  171 

Ammonii  chloridum  173 

Ammonii  chloridum    puri- 

ficatum  173 

Ammonii  formias  1645 

Ammonii  iodidum  176 

Ammonii  nitras  178 

Ammonii  phospbas  179 

Ammonii  sulphas  180 

Ammonii  uras  1772 

Ammonii  valerianas  180 

Ammonio-chloride  of  iron  1568 
Ammonio-chloride  of  silver  1606 
Ammonio-citrate  of  iron  662 
Ammonio-ferric  alum  663 

Ammonio-ferric  sulphate  663 
Ammonio-ferric  tartrate  664 
Ammoniosulphate  of  cop- 
per 1628 
Ammonio-tartrate  of  iron  664 
Ammonium  178,180,225 
Ammonium,  benzoate  of  169 
Ammonium  benzoicum  169 
Ammonium  bromatum  170 
Ammonium,  bromide  of  170 
Ammonium,  carbonate  of  171 
Ammonium  carbonicum  171 
Ammonium  chloratum  173 
Ammonium,  chloride  of  173 
Ammonium  hydroohloratum 

173 
Ammonium,  iodide  of  176 

Ammonium  jodatum  176 

Ammonium  muriaticum  173 
Ammonium    muriaticum 

depuratum  173 

Ammonium,  nitrate  of  178 

Ammonium  nitricum  178 

Ammonium  phosphoricum  179 
Ammonium,  sulphate  of  ISO 
Ammonium  sulj>huricum  180 
Amome  en  grappes  (note)  360 
Amomi  uva  (note)  360 

Amomum   angustifolium 

(note)  360 

Amomum    cardamomum 

(note)  360 

Amomum  grana  paradisi 

(note)  360 

Amomum  maximum  (note)  360 
Amomum  nielegueta  (note)  360 
Amomum  racemosum  (note)  360 
Amomum  repens  361 

Amomum  zingiber  1556 

Amorphous  hyoscyamine  780 
Amorphous  phosphorus  1093 
Amorphous    precipitated 

antimonious  sulphide         208 
Amorphous  quinine  403 

Ampelopsis  quinquefolia  1717 
Amygdala  amara  181 

Amygdala  dulcis  183 

Amygdalfe  amarte  181 

Amygdalfe  dulces  183 

Amygdalin  182,  1194 

Amygdaline  soap  1275 

Amygdalus  communis  183,  977 
Amygdalus  fragilis  183 

Amygdalus  Persica  1720 

Amyl  149 

Amj-l  acetate  1648 

Amyl  alcohol  148 

Amyl,  hydrated  oxide  of  149 
Annyl,  hydride  of  149 

Amyl  nitras  185 

Amyl,  nitrate  of  185 


Amyl  nitris  185 

Amyl  nitrit  185 

Amyl,  nitrite  of  185 

Amyl  valerate  1648 
Amylaceous  ipecacuanha 

(note)  816 

Amylaether  nitrosus  185 
Amylamine,  hydrochlorate 

of  1568 

Amylen  1774 

Amyli  iodidum  191 

Amylic  acid  149 
Amylic  alcohol              148,1355 

Amylin  190 

Amylo-dextrin  (note)  189 

Amylo-nitrous  ether  185 

Amylopsine  1719 

Amylum  187 

Amylum  cannaj  (note)  191 

Amylum  iodatum  191 

Amylum  nitrosum  185 

Amylum  tritici  187 

Amyrin  537 

Amyris  caranna  1597 

Amyris  commiphora  1583 

Amyris  Gileadensis  1581 

Amyris  kataf  970 

Amyris  tonientosa  1760 

Anacahuite  wood  1569 

Anacardic  acid  1569 

Anacardium  occidentale  1569 

Anacyclus  officinarum  1205 

Anacyclus  pyrethrum  1205 

Anagallis  arvensis  1569 

Anagallis  coerulea  1569 
Analysisof  American  wines  1527 
Analysis  of  various  sorts  of 

opium  (note)  1061 

Anamirta  cocculus  1614 

Anamirta  paniculata  1102 

Anarcotine  1064 

Anchusa  Italica  1569 

Anehusa  officinalis  1569 

Anchusa  tinctoria  1567 

Anchusic  acid  1567 

Anchusin  1567 

Anda  Brasiliensis  1712 

Anda  Gomesii  1712 

Anderson's  pills  1110 
Anderson's  Scots  pills 

(note)  nU 

Andira  anthelmintica  1593 

Andira  Araroba  422 

Andira  inermis  1593 

Andira  retusa  1593 

Andirin  1593 

Andornkraut  925 

Andromeda  arborea  1569 

Andromeda  Leschenaultii  1570 

Andromeda  mariana  1570 

Andromeda  speciosa  1570 

Andropogon                  312,  1037 

Andropogon  nardus  1721 

Anemone  Ludoviciana  1195 

Anemone  nemorosa  1195 

Anemone  Nuttalliana  1196 

Anemone  patens  1195 

Anemone  pratensis  1195 

Anemone  Pulsatilla  1195 

Anemonie  acid            1196,  1733 

Anemonin                    1195,  1733 

Aneth  193 

Aneth  a  odeur  forte     193,  1000 

Anethene                       193,  1000 

Anethi  fructus  193 

Anethol                        1000,  1011 

Anethum  foeniculum  696 
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Anetbum  graveolens,  193,  1000 

Aneto                             193,  1000 
Augelio  acid 

196,  254,  1001,  1570 
Angelica  1570 
Angelica  archangelica  1570 
Angelica  atropurpurea  1570 
Angelica-tree  1539,  1575 
Angelicate  of  isoamyl  196 
Angelicate  of  isobutyl  196 
Angola  weed  16S8 
Angora  opium  (note)  1059 
Angrjccuin  fragrans  1570 
Anguillula  aceti  (note)  20 
Angustura  511 
Angustura-infusion  793 
Angusturarinde  511 
Angusture  511 
Anhydrous  alcohol  141,143,144 
Anhydrous  chloral  406 
Anhydrous  hydrocyanic  acid  71 
Anilia  1571 
Anilin  1571 
Anilin  black  1571 
Atiilin  oil  1571 
Anilin  red  1621 
Aniline  1571 
Animal  albumen  654 
Animal  charcoal  352 
Animal  charcoal,  purified  354 
Animal  charcoal,  revivifi- 
cation of  354 
Animal  oil  174 
Animal  oil  soda  soap  1277 
Animal  quinoidine  1215 
Anirae  1572 
Animirtin  1614 
Anis  194 
Anisguist  1353 
Aiiis  vert  194 
Aniswasser  231 
Anise  194 
Anise  camphor  1000 
Aniseed  194 
Anise  water  232 
Anisic  acid  1000 
Anisol  1000 
Anison  194 
Anissamo  191 
Anisum  194 
Anisum  vulgaris  194 
Anjonjoli  1040 
Ann;itto  1572 
Annis  de  Siberia  194 
Anodyne  enema  555 
Anodyne  liniment  855 
Antelope  doccas  (note)  963 
Antennaria  margaritacea  1573 
Anthemidis  flores  195 
Anthemis  195 
Anthemis  arvensis  195,  934 
Anthemis  cotula  195 
Anthemis  nobilis  195 
Anthemis  parthenoides  196,1205 
Anthemis  pyrethrum  195 
Anthemis  tinctoria  195 
Anthoxanthum  odoratum  1768 
Anthraeen  1613 
Anthracene  157,  1241,  1613 
Anthracite  351 
Anthrakokali  1573 
Anthrenus  (note)  345 
Anthriscua  cerefolium  1573 
Antiarin  1772 
Antiaris  toxicaria  1771 
Antibilious  pills  1112 
Antidote  to  arsenious  acid  678 
117 


Antidotum  arsenici  36,  673 

Antihydropia  1573 

Antihydroptn  1573 

Antilles  rhatany  (note)  834 

Antimoine  197 

Antimoine  cru  206 

Antimoine  sulfurS  206 

Antimon  197 

Antimonates  198 

Antimon  oxyd  204 

Antimonial  ointment  1490 

Antimonial  plaster  (note)  542 
Antimonial  powder  1198 

Antimonial  wine  198,  1532 

Antimoniate  of  quinine  1215 
Antimoniated  hydrogen  1573 
Antimonic  acid  198 

Antimonie  sulphide  208 

Antimonii  et  potassii  tar- 

tras  198,  199 

Antimonii  iodidum  1674 

Antimonii  oxidum  198,  204 

Antimonii  oxysulphuretum  207 
Antimonii  oxysulphuretum 

(note)  208 
Antimonii  potassio-tartras  199 
Antimonii  sulphidum  198,  206 
Antimonii  sulphidum  puri- 

ficatum  198,  207 

Antimonti  sulpburatum  207 
Antimonii  sulphuretum  20(5 

Antimonii  sulphuretum  au- 

reum  207 

Antimonio  197 

Antimonio  crudo  206 

Antimonites  198 

Antimonium  197 

Autimonium  crudum  206 

Antimonium  diaphoreticam 

1634 
Antimoninm  nigrum  198,  206 
Antimonium    sulpburatum 

198,  207 
Antimonium       tartaratum 

198,  199 
Antimonium  tailarizatum     199 
Antimonious  sulphide,  pre- 
cipitated 208 
Antimonous  sulphide  198 
Antimonoxyd                          204 
Antimony  197 
Antimony,  argentine  flow- 
ers of  198 
Antimony  ash                          197 
Antimony  ore                           206 
Antimony,  oxide  of                197 
Antimony,  oxychloride  of    199 
i  Antimony,  oxj-sulphide  of     197 
1  Antimony,  oxysulphuret  of 
I      (note)                                    208 
I  Antimony  pentoxide              198 
:  Antimony  sulphide,  precip- 
I       itated                                      209 
!  Antimony  tetroxide                198 
I  Antimony  trioxide                  198 
'  Antirrhinic  acid                       527 
Antirrhinum  linaria             1573 
Antozone                                1722 
Aperitive   saffron  of  Mars 

(note)  680 

Apfelsinenschalen  268 

Apfelsinenschalen-conserve 


(note) 
Apfelsinenscbalenol 
Apiin 
Apiol 
Apis  mellifica 


481 

1001 

1574 

1574 

381,  935 


1  Apium  pctroselinum  1574 

I  Aplopap])u.«  discoideus         1632 
I  Apo-aconitine  124 

'  Apocynin  211 

Apocynum  210 

Apocynum      androsaemifo- 
lium 

Apocynom  cannabinum 

338,  1443 

Apollinaris  water  224 

Apomorphin  211 

Apomorpbina;  hydrochloras  211 

Apomorpbine  211,  1062 

Apo-pseudaconitine  124 

Apoquinamine 

Aporetin 

Apotheme 

Apozdme  sudorifiqne 

Apple  essence 

Apple  oil 

Apple  whisky 

Apricot  essence 

Aqua 

Aqua  acidula  simplicior 

Aqua  alkalina  effervescens 

Aqua  ammoniie 

Aqua  ammonia;  fortior 

Aqua  amygdalae  amarse 

Aqua  amygdalarum  amar- 
arum 

Aqua  anetbi 

Aqua  anisi 

Aqua  aurantii  fioris 

Aqua  aurantii  florum 

Aqua  calcariae 

Aqua  calcis 

Aqua  canipborae 

Aqua  camphorata 

Aqua  carui 

Aqua  carvi 

Aqua  chlorata 

Aqua  chlori 

Aqua  chlorini 

Aqua  chloroformi 

Aqua  cinnamomi 

Aqua  communis 

Aqua  creasoti 

Aqua  destillata 

Aqua  florum  Napb89 

Aqua  fluvialis 

Aqua  fceniculi 

Aqua  fontana 

Aqua  fortis 

Aqua  fortis,  double 

Aqua  fortis,  single 

Aqua  lauro-cerasi 

Aqua  luciae 

Aqua  menthae  piperitae 

Aqua  menthae  viridis 

Aqua  mercurialis  nigra 

Aqua  nigra 

Aqua  oxymuriatica 

Aqua  phagedaenica         749,  905 

Aqua  phagedaenica  nigra      905 

Aqua  plumbi 

Aqua  potafsae  effervescens 

Aqua  regia 

Aqua  rosae 

Aqua  sambuci 

Aqua  sappharina 

Aqua  sodae  effervescens 

Aquavite 

Aquavite  rectificata 

Aquae 

Aquae  destillatae 

Aqueous  extract  of  aloes 

Aqueous  extracts 


210 
210, 


447,  449 

1241 

157,  571 

521 

1648 

1648 

1355 

1648 

216 

224 

895 

226 

228 

231 

231 
231 
232 
232 
232 
865 
865 
233 
233 
234 
234 
234 
234 
234 
236 
236 
216 
237 
237 
232 
218 
238 
218 
80 
82 
82 
233 
1276 
240 
240 
905 
905 
234 


886 
892 
86 
240 
241 
509 
895 
1360 
139 
212 
212 
589 
572 
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Aquilegia  vulgaris  1575 
Arabian  frankincense  1714 
Arabic  acid  15 
Arabin  (note)  12,  15 
Arabinose  15 
Arabin  sugar  15 
Arabischesgummi  11 
Aracbic  acid  1028,  1050 
Araehis  liypogoea  977 
Arab  931 
Aralia  1575 
Aralia  hispida  1575 
Aralia  nudicaulis  1575 
Aralia  racemosa  1575 
Aralia  gpinosa  1541,1575 
Araroba  422 
Araucaria  Dombeyi  1481 
Arbor  alba  minor  1003 
Arbor  vitte  1432 
Arbutin  1509 
Arbiitin,  sources  of  (note)  1509 
Arbutus  uva  ursi  1508 
Arcanum  duplicatum  11S6 
Archil  1688 
Arctium  1082 
Arctocarpus  incisa  1694 
Arctost:iphylo3  glauca  1510 
Arctostaphylos  uva  ursi  150S 
Arctuvine  1509 
Ardent  spirits  of  commerce  141 
Areca  242 
Areca  catechu  (note)  378 
Areca  nut  242,  1576 
Arekaniisse  242 
Argel  1297 
Argemone  Mexicana  1576 
Argent  242 
Argont  raffind  242 
Argenti  chloridum  1606 
Argenti  cyanidum  243 
Argenti  iodidum  244 
Argenti  nitras  244,  248 
Argenti  nitras  dilutus  247 
Argenti  nitras  fusus  248 
Argenti  oxidum  250 
Argentic  oxide  250 
Argentine  flowers  of  anti- 
mony 198 
Argento  242 
Argentum  242 
Argentum  cyanatum  243 
Argentum  nitricum  crystal- 

lizatum  244 
Argentum  nitricum  fusum    248 

Argentum  oxydatum  250 

Argentum  j)urificatum  242 

Argentum  vivum  768 

Argilla  hydrata  165 

Argilla  pura  165 

Argol  1152 

Arguel  1297 

Arica  bark  431 
Arieine                               447,  448 

Arillus  myristieae  906 

Arisaema  triphyllura  1577 

Aristolochia  clematitis  1301 

Aristolochia  cymbifera  1658 

Aristolochia  geminiflora  1658 

Aristolochia  hastata  1302 

Aristolochia  hirsuta  1302 

Aristolochia  Indica  1302 

Aristolochia  longa  1301 

Aristolochia  maxima  1658 

Aristolochia  pistolochia  1301 

Aristolochia  reticulata  1301 

Aristolochia  rotunda  1301 

Aristolochia  sagittata  1303 


Aristolochia  sempervirens  1302 
Aristolochia  scrpentaria  1302 
Aristolochia  tomentosa  1303 
Armagnac  brandy  1360 

Armeniacum  168 

Arnioise  amere  4 

Armoracia  252 

Armoracia;  radix  252 

Arnatta  1572 

Arnicabliithen  253 

Arnica  flowers  253 

Arnica  montana  253 

Arnicnpflaster  543 

Arnica  plaster  643 

Arnica  root  253 

Arnicaj  flores  253 

Arnicae  radix  253 

Arnicine  254 

Arnika-extrakt  590 

Arnikatinktur  1439 

Aromatic  confection  (note)  481 
Aromatic  elixir  of  liquorice 

(note)  538 

Aromatic  fluid  extract  691 

Aromatic  mixture  of  iron  9-16 
Aromatic  powder  1199 

Aromatic  powder  of  chalk  1200 
Aromatic  powder  of  chalk 

and  opium  1200 

Aromatic  spirit  of  amilio- 

nia  1351 

Aromatic  spirit  of  vinegar  30 
Aromatic  sugar  (note)  1200 
Aromatic  sulphuric  acid  109 
Aromatic  syrup  of  black- 
berry (note)  1250 
Aromatic    syrup    of    galls 

(note)  702 

Aromatic  syrup  of  rhu- 
barb 1409 
Aromatic  tincture  of  rhu- 
barb 1471 
Aromatic  vinegar  (note)  30 
Aromatic  wine  1533 
Aromatisehe  eisenmixtur  946 
Aromatisehe  latwerge  (note)  481 
Aromatischer  ammuniak- 

geist  1351 

Aromatisches  pulver  1199 

Aromatischeswein  1533 

Arrack  141 

Arrowmehl  1693 

Arrow  poison  of  Borneo  1632 
Arrow  root  1693 

Arsenias  natricus  1311 

Arsenias  fodicus  1311 

Arseuiate  de  fer  657 

Arseniate  de  soude  1311 

Arseniate  of  ammonium  1576 
Arseniate  of  antimony  1577 
Arseniate  of  iron  657 

Arseniate  of  soda  1311 

Arseniate  of  sodium  1311 

Arsenic  30,  255 

Arsenic,  antidote  for  36 

Arsenic  blanc  30 

Arsenic  eaters  33 

Arsenic,  white  30 

Arsenical  iron  31 

Arsenicalism  33 

Arsenical  paste  33 

Arsenical  poisoning,  treat- 
ment of  35 
Arsenical  solution  890 
Arsanichte  saure  30 
Arsenici  iodidum  266 
Arsenico  30 


Arsenico  bianco 
Arsenicum 
Arsenicum  album 
Arsenicum  iodatum 
Arsenigesaure 


30 

255 

30 

256 
30 


Arsenik  30,  255 

Arsenikjodiir  256 

Arsenious  acid  30 

Arsenious  anhydrid  30 

Arsenious  oxide  30 

Arscnire  of  quinine  1216 
Arsenite     of      strychnine 

(note)  1372 
Arsenium  256 
Arsc'no-])yrito  31 
Arsensaure  natronlosung  896 
Arsensaureseisen  657 
Arsensaures  natron  1311 
Arsenum  265 
Artnnthc  adunca  934 
Artiintbc  elongata  932 
Artanthic  acid  934 
Artemisia  nbrotanum  4 
Artemisia  sibsinthium  4 
Artemisia  Chincnsis  4,1701 
Artemisia  contra  1270 
Artemisia  glomerata  1270 
Artemisia  Indica  4,1701 
Artemisia  Judaiea  1270 
Artemisia  Ludovieiana  4 
Artemisia  maritima  1270 
Artemisia  Moxa  1701 
Artemisia  pauciflora  1270 
Artemisia  Pontica  4 
Artemisia  ramosa  1270 
Artemisia  santonica  4 
Artemisia  Sieberi  1270 
Artemisia  vulgaris  4 
Artemisio  Axenjo  4 
Artesian  wells  218 
Arthanitin  1630 
Artificial  alizarin  1741 
Artificial  bone-black  358 
Artificial  borax  1317 
Artificial  camphor  1045 
Artificial  Cheltenham  salts  1604 
Artificial  conine  487 
Artificial  fruit  essences  1647 
Artificial  gum  (note)  188,  1777 
Artificial  musk  1703 
Artificial  nitre-beds  1180 
Artificial  oil  of  bitter  al- 
monds 996,  1685 
Artificial  orpiment  1716 
Artificial  soda  1321 
Artificial  sulphuretof  an- 
timony 206 
Artificial  vanillin  1514 
Arum  1577 
Arum  esculentum  1577 
Arum  maculatum  1577 
Arum  triphyllum  1577 
Asa  duleis  286 
Asafetida  257 
Asafetida  mixture  945 
Asafetida  plaster  643 
Asafoetida  257 
Asafoetida-emulsion  945 
Asafoetida-pillen  111  I 
Asagraja  officinalis  1252,1515 
Asarabacca  1577 
Asarin  1677 
Asarite  1577 
Asarone  1577 
Asarum  camphor  1677 
Asarum  Europoeum  1577 
Asbolin  1577 
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263  !  Bael 


Asclepias  260  |  Atropina 

Asclepias  Contrayerva  Atropinae  sulphas  267  '  Bael  fruit 

(note)  823    Atropine  263,  2S3,  1364  j  Baies  de  geni^Tre 

Asclepias  cornnti  1579    Atropinlosnng  863,  1105  !  Balanstine 

Asclepias  Curassavica  1579  I  Atropinsalbe 

Asclepias,  fluid  extract  of     261  i  Atrojiinum 
Asclepiixs  gigantea      1578,  1595  ,  Atropiaum  gulfuricum 
Asclepias  iacarnata      260,  1578  \  Attaleh 
Asclepias  Syriaca  260,  1578 

Asclepias  tuberosa  260 

Asclepias  verticillata  1579 

Asclepias  vineetoxicum        1295 
1578 
257 


Aselepion 

AsefetiJe 

Ashantee  pepper  (note)  504,1 12 1 

Ash-colored  cantharis  343 

Ashy  crown  bark  (note)         432 

Asiatic  pills  34 

Asparagin 

159,  184,  719,  1579,  1740 


Asparagus 

Asparagus  officinalis 

AsparatniJe 

Aspargia  hispida 

Asparmate  of  ammonium 

Asparmic  acid 

Aspartic  acid 

Aspen 

Asperula  odorata 

Asphaltum 

Aspidin 

Aspidium 

Aspidium  athamanticum 

Aspi<lium  filix  foemina 

AspidiuDi  filix  mas 

Aspi'lium  Goldianum 

Aspidium  marginal© 

Aspidium  rigida 

Asjiidosperma  quebrocho 

Aspidospermine 

Asplenium     adiantum    ni 

grum 
Asplenium  filix  fcemina 


Attar  of  rose 

Aubergier's  syrup  of  lac 
tucarium  (note) 

AufgUsse 

Aunee 

Aurantii  amari  cortex 

Aurantii  cortex 

Aurantii  dulcis  cortex 

Aurantii  flores 

Aurantii  oleum 

Auri  et  sodii  chloridum 

Aurin 

Aurum 

Australene 

Australian  gum 

Australian  kino 

Australian  sassafras 

Autumnal  crocus 

Ava  (note) 

A  vena  sativa 
1768  ,  Arenae  farina 
1723  i  Avenin 

Avens 

Avini-ute  (note) 

Avoira  elaia 

Avornin 

Axonge 

Axonge  balsamiqne 

Axonge  benzoin6 

Axonge  (Graisse) 

Axungia 

Axungia  balsamica 

Axungia  benzoata 

Axungia  benzoinata 


1491 

263 

267 

13 

1036 


Balata 

Baldrian-aufguss 
Baldrianoi 
Baldriansaure 


280 

280 

826 

724 

1530 

799 

1054 

1774 


Baldriansaures  ammoninm   ISO 

I  Baldriansaures  chinin  1229 

1404  I  Baldriansaures  natron         131)9 

788  I  Baldriansaures  zinkoxy^     1555 


1579 

1579 
159 

1424 
159 
159 
159 

1731 


263 

261 

262 

1579 

261 

262 

261 

262 

1737 

1737 

1579 


Axungia  porci 
262,  1579  j  Axungia  porcina 
Asplenium  seolopendrium  1747    Aya-pana 
Asplenium  trichomanes       1579  \  Aydendron  laurel 
1664 
257 
257 
257  i 
452  ; 
4, 
1579 
399 
1477 
1477 
1476, 
1476 
1477 
1476  1 
1476 


Assaoou 
Assafetida 
Assafoetida 

Assafoetida  disgunensis 
Assay  of  cinchona  bark 
Assenzio 
Aster  Puniceus 
Asthma  paper 
Astragalus  aristatua 
Astragalus  Creticus 
Astragalus  gummifer 
Astragalus  Massiliensis 
Astragalus  strobiliferus 
Astragalus  tragacantha 
Astragalus  verus 
Astringent  saffron  of  Mars 

(note) 
A  tees 
Atesine 

Atherosperma  moschata 
Atherospermin 
Athvrium  filix  fcemina 
Atis 

Atkinson's  depilatory 
Atomizers 
Atropa  belladonna 
Atropa  mandragora 
Atropia 

Atropia,  sulphate  of 
AtropisB  sulphas 
Atropin 


680 

126 

126 

1579 

1579 

1579 

126 

1716 

1579 

281 

1691 

263 

267 

267 

263 


Azadirachta  Indica 
Azedarach 
Azederach  Indica 
Azogue 
Azolitmin 
Azotas  argenticus 
Azotas  argenticus  fusus 
Azotas  plumbicns 
Azotas  sodicus 
Azotate  d'ammoniaqne 
Azotate  d'argent 
Azotate  d'argent  fonda 
Azotate  de  fer  liquide 
Azotate  de  potasse 
Azotate  de  sonde 
Azotite  d'amyl 
Azucar  de  pilon 
Azuear  de  plomo 
Azucar  refinado 
Azufre 


799  j  Baldriantinktur 
268  i  Baldrianwurzel 
268    Balm 
268  '  Balm  of  Gilead 
268  '  Balm  of  Gilead  fir 

270  Balm  of  Gilead  tree 

271  i  Baloena  mi^teeetus 
1621  1  Balsam 
1621  j  Balsam  apple 
1045  I  Balsam  capivi 

Balsam  copaiba 
Balsam  of  copaiba 
Balsam  of  fir 
Balsam  of  Pern 
933  i  Balsam  of  sulphur 

272  I  Balsam  of  Tolu 
Balsam-weed 
Balsamina 
Balsamito 
Balsamo  bianco 
Balsa  mocarpum    brevi- 

folium 
1 29  I  Balsamo  de  copay  va 
131  I  Balsamo  de  Tolu 
131  '  Balsamo  del  Peru 
131  I  Balsamo  del  Tolu 
129  '  Balsamo  di  copaiba 
131  !  Balsamo  negro 

BalsamodendroD  Ehrenbergi- 

anam  970 

Balsamodendron  Gileadense 

1581 

669  I  Balsamodendron  myrrha      970 
1727  1  Balsamodendron  opobalsa- 
273 1      mum  970 

273  '  Balsamum    antarthriticam 
273,  1580  ;      Indieum  15S1 

763  j  Balsamum  arcaei  1494 

1683  j  Balsamum  Canadense  1425 

244  \  Balsamum  Carpaticum         1740 


13 

833 

1580 

501 


272 
2721 
1652 
933] 
978 
698  I 


131 
131 
129 
129 


1474 

1510 

938 

1429, 1581 

1425 

1427 

978 

1429 

1700 

4S9 

489 

489 

1425, 1429 

274 

983,  158  L 

277 

1669 

1700 

275 

275 

1567 
4S9 
277 
274 
277 
489 
274 


243 
1135 
1333 
178 
244 
24S 


Balsamum  commendatoris  1442 


1179 

1332 

185 

1254 


Balsamum  copaira 
Balsamum  diptcrocarpi 
Balsamum  Gileadense 
Balsamum  Indieum 
Balsamum  Libani 
Balsamum  Peruvianum 
Balsamum  Peruvianum  ni- 


grum 
Balsamum  storacis 
Balsamum  tolutanum 
1129    Balsamum  tranquilans 
1254    Balsamum  traumaticum 


489 
1773 
1581 

274 
1740 

274 

274 

1372 

277 

1581 

1442 


Azulene 
Azulmin 
Azure 


1379 
4,  935,  982 


Balukhissar  opium  (note)    1059 


B 


BaccsB  cnbeba) 
Baccae  juniperi 
Baccarinine 
Baccharis  cordifolia 
Badiane 


Banana  essence  1648 

Baneberry  1560 

Bang  339 

Banksia  Abyssinica  297 

Banks  oil  1021 

Bao  1780 

Baobab  1560 

Baphia  nitida  1395 

1580  j  Baptisia  alba  15S2 

1580  I  Baptisia  tinctoria  15SI 

1 94  j  Barbadoes  aloe-extrakt  589 


1750 


504 
826 
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Barbadoes  aloes 

151 

Baume  universelle 

855 

Barbadoes  nuts 

1582 

Baume  vert 

940 

Barbadoes  petroleum 

1724 

Baumwolle 

722 

Barbaloin 

166 

Baumwollen-wurzelrinde 

720 

Barbary  gum 

13 

Bayas  de  enebro 

826 

Barbary  wormseed 

1270 

Bay-berry 

1705 

Barberry 

1586 

Bayberry  tree 

1358 

Barbotine 

1270 

Bay  rum 

1358 

Bardane 

843 

Bay-salt 

1327 

Biirentraube 

1508 

Bay  tree 

1682 

Barentraubenblatter 

1508 

Bdellatomy 

741 

Biirentraubenblatter-auf- 

Bdellium                        971, 

1583 

guss 

799 

Beaked  hazel 

1623 

Barii  chloridum 

1582 

Bean  of  Saint  Ignatius 

786 

Barii  iodidum 

1674 

Bcarberry 

1608 

Barii  sulphas 

1755 

Bear's  foot 

1661 

Barilla 

1321 

Beaver  tree 

916 

Barium 

278 

Bebeeria,  sulphate  of 

279 

Barium,  carbonate  of 

279 

Bebeeriae  sulphas 

279 

Barium,  sulphate  of 

1765 

Bebeeru  bark 

972 

Barium  sulphocarbolate 

1341 

Beberic  acid 

973 

Bark  of  sas.^afras  root 

1285 

Belierine 

972 

Barlappsanien 

905 

Beecabunga 

1776 

Barley  malt 

917 

Bcdeguar 

•1583 

Barley  meal 

744 

Bee-bread  (note) 

935 

Barley  sugar 

1259 

Beech-drops 

1716 

Barley  water 

617 

Beechnut  oil 

977 

Barometer  ))aper 

1613 

Beef  tallow 

978 

Barosma  betulina 

302 

Beef  tea 

1644 

Barosma  camphor 

303 

Beef,  wine  and  iron  (note)    537 

Barosma  erenul^ta 

302 

Beef's  marrow  soap 

1275 

Barosma  serratifolia 

302 

Beer  yeast 

392 

Barras 

1429 

Beeswax                           38 

,  97S 

Baryta 

278 

Beet  sugar 

1256 

Baryta  water 

278 

Behenic  acid 

1306 

BarytiB  sulphas 

1765 

Beinschwarz 

352 

Basham's  mixture 

947 

Beloe  fructus 

280 

Basic  mercuric  sulphate 

766 

Belgaum  walnut  oil 

1566 

Basic  sulphate  of  quinia 

1219 

Belladama 

281 

Basil 

1711 

Belladona 

2S1 

Basilicon  ointment 

391 

Belladono 

281 

Basisches  essigsaures  kup 

. 

Belladonna 

281 

fer 

507 

Belladonna,  Japanese  (note)  282 

Basisches  kohlensaures  wis 

- 

Belladonna  leaves 

281 

muthoxyd 

290 

Belladonna  liniment 

852 

Basisches      saltpetersaures 

Belladonna  ointment 

1492 

wismuthoxyd 

.  292 

BeIladonna-])flaster 

643 

Basisch-schwefelsaure   eis 

- 

Belladonna  jdaster 

543 

enoxydlosung 

874 

Belladonna  root 

281 

Basischwefelsaures    queck 

- 

Belladonnas  folia 

281 

silberoxyd 

766 

Belladonnae  radix 

281 

Bassia  Parkii 

978 

Belladonnatinktur 

1441 

Bassora  gum                   14, 

1583 

Bellndonnine 

284 

Bassorin 

1477 

Beluga 

783 

Bassorin  (note) 

12 

Belzoine 

286 

Bastard  dittany 

1634 

Bencoolen  cloves 

364 

Bastard  ipecacuanha 

1579 

Bendee 

1664 

Bastnas  schwerstein 

394 

Bengal  cardamom  (note) 

360 

Batavian  rhubarb  (note) 

1239 

Bengal  catechu 

377 

Batcman's  drops  (note) 

1468 

Bengal  opium  (note) 

1060 

Bateman's  pectoral  drops 

Bengal  quince 

280 

(note) 

1468 

Bengalisehe  quitte 

280 

Baths 

223 

Benic  acid 

1713 

Batiator  root 

1583 

Benjamin  tree 

286 

Bauino  d'arcajus 

1494 

Benjoin 

'286 

Baumc  do  Canada       1425 

1429 

Benjui 

286 

Baume  de  Carthagene 

277 

Benne  leaves 

1040 

Baume  de  commandeur 

1442 

Benne  oil 

1040 

Baume  du  commandeur  de 

Benzene                         286 

1583 

permes 

1442 

Benzin                             285, 

1583 

Baume  de  copahu 

489 

Benzinum 

285 

Baume  de  la  Mecque 

1581 

Benzoas  ammonicus 

169 

Baume  de  Perou 

274 

Benzoata 

131 

Baume  de  Tolu 

277 

Ben/.oate  d'ammoniaque 

169 

Baume  des  Indes 

274 

Benzoate  de  lithium 

898 

Baume  ophthalmique  roug 

31500 

Benzoate  of  ainuioiiium 

169 

Baume  tranquille 

1581 

Benzoate  of  lithium 

898 

Benzoate  of  sodium  1313 

Benzoated  lard  131,  981 

Benzoe  " 286 

Benzoeblumen  43 

Benzoesaure  43 

Benzoesaure-haltige    opi- 

umtiuktur  1468 

Benzoesaures  ammonium  169 
Benzoesaures  lithon  34,  898 
Benzoetinktur  1441 

Benzoic  acid  287,  996 

Benzoic  aldehyd  996 

Benzoic  cotton  (note)  723 

Benzoin  286,  996,  1583 

Benzoin,  flowers  of  44 

Benzoin  odoriferum  1583 

Benzoinata  131 

Benzoinatcd  lard  131 

Benzoinated   solution    of 

alumina  166 

Benzoinirtes  schmalz  131 

Benzoinum  286 

Benzol 
Benzole 
Benzoyl  salicin 
Benzyl 

Benzyl  alcohol 
Benzyl  chloride 
Benzyl  cyanide 
Benzylic  benzoate 
Benzylic  cinnamate 
Berberin  tree 
Berberina 

Berberine  320,  780,  1139,  1616 
Berberine  (note)  1540 

Berlierine  hydrochlorate  321 
Berberis  1586 

Berberis  vulgaris  320,  1586 

Berberis  vulgaris  (note)       1640 
Berberis  aquifolium 
Berberis  nristata 
Berberis  Canadensis 
Berberis  Lycium 
Berberitze 

Berbcritzen-wurzelrinde 
Berbero 
Bcrbine 

Bergiimot  camphor 
Bergamot  pear  essence 
Bergamottol 
Bergaptene 

Bergunder-pcch-pflaster 
Bermuda  arrowroot 
Bernsteinol 
Bersaure 

Bertholletia  excelsa 
Bertramwurzel 
Bertram  wurzeltinktur 
Beruh  igungssaft 
Besenginster 
Besenginster-absud 
Besenginstersaft 
I  Bessemer  process 
Bestuchef 's  tincture 
Betain 

Beta-resin  of  mastiche  932 

Betelniisse  242 

Betel-nut  (note)  242,376,1576 
Bethelsdorp  aloes  153 

Betonica  officinalis  15S7 

Bettendorf 's  test  for  arsenic  1 06 
Betulaalba  1587 

Betulalenta  1587 

Betula  papyracea  1587 

Betuline  1587 

Beurre  d'antimoine  liquide  861 
Beurrc  de  cacao  1048 


286,  1583,  1613 

1583 

1731 

1686 

276,  996 

996,  1672 

1672 

276 

276 

1616 

320 


1586 
1586 
1586 
1686 
1586 
1586 
1586 
15S7 
10(12 
1647 
1002 
1002 

648 
1693 
1042 
40 
1590 
1205 
1469 
1406 
1291 

522 
1375 

688 
1454 
1587 


Index. 
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Beurre  de  mnscade 

1026 

Beurrc  de  satume 

855 

Bovilacqua 
Bezoar 

1666 
1588 

Bibergeil 

Bibergeiltinktur 

Bibiriae 

371 
1446 
1085 

Bibiru 

972 

Bibirurinde 

972 

Biborate  of  ammonium  1590 
Bibromide  of  mercury  1592 
Bicarbonas  kalicus  1148 
Bicarbonas  potassicu3  1148 
Bicarbonas  sodicus  1313 
Bicarbonate  de  potasse  1148 
Bicarbonate  de  sonde  1313 
Bicarbonate  of  ammonium  172, 
1588 
Bicarbonate  of  potash  1148 
Bicarbonate  of  potassium  1148 
Bicarbonate  of  soda  1313 
Bicarbonate  of  sodium  1313 
Bicarbonate  of  sodium  loz- 
enges 1486 
Bichloride  of  ethylene  1606 
Bichloride  of  mercury  747 
Bichloride  of  methylene  1608 
Bichromate  de  potasse  1151 
Bichromate  of  potassium  1151 
Bicyanide  of  mercury  757 
Bicyanure  de  mereure  757 
Bidara  laut  (note)  975 
Bidens  bipinnata  1588 
Bierhefen  392 
Bigelovia  veneta  1632 
Bignonia  catalpa  1601 
Bignonia  sempervirens  703 
Biiodure  de  mereure  758 
Bikli  root  126 
Bilicholic  acid  655 
Bilifellinic  acid  655 
Bilifuscin  •  655 
Biliprasin  655 
Bilirubin  655 
Biliverdin  655 
Bilsenkraut  781 
Bilseokraut-extrakt  620 
Bilsenkrauttinktur  1458 
Biniodide  of  mercury  758 
Binoxalate  of  potassium  91 
Binoxide  of  manganese  918 
Birdlime  1588,  1608 
Bird-manure  1658 
Bird-pepper  349 
Biroth's  process  of  insuction  585 
Bisam  962 
Bisenna  1697 
Bish  root  126 
Bismut  295 
Bismuth  295 
Bismuth  and  ammonium, 

citrate  of  289 

Bismuth,  carbonate  of  290 

Bismuth,  citrate  of  288 

Bismuth  lozenges  1482 

Bismuth,  magistery  of  294 

Bismuth,  oxide  of  289 

Bismuth  purife  296 

Bismuth,  subcarbonate  of  290 

Bismuth,  subnitrate  of  292 

Bismuth,  teroxide  of  296 

Bismnthi  carbonas  290 

Bismuth!  citras  288 
Bismuthi  et  ammonii  citras  289 

Bismuthi  oxidum  289 

liismuthi  suhcarbonas  290 

Bismuthi  subnitras  292 


Bismuthi  ralerianas 

1773 

Black  mucilaginous 

eate- 

Bismuthic  oxide 

296 

chu  (note) 

378 

Bismuthous  nitrate 

293 

Black  mustard 

1305 

Bismuthum 

295 

Black  mustard  seeds 

1305 

Bismuthum  album 

292 

Black  nightshade 

529 

Bismuthum  citricum 

288 

Black  oak 

1209 

Bismuthum  hydrico-nitri- 

Black  oxide  of  cppper 

1620 

cum 

292 

Black  oxide  of  iron 

678,  689 

Bismuthum  oxydatum 

289 

Black  oxide  of  manganese 

913 

Bismuthum  purificatum 

296 

Black   oxide   of  mercury 

Bismuthum  subcarbonicum  290 

(note) 

765 

Bismuthum  subnitricum 

292 

Black  pepper 

lll'.i 

Bismutte 

295 

Black  phosphorus 

1 093 

Bistort 

1588 

Black  poppy 

1055 

Bisulphate  of  cinchonidine  457 

Blackroot 

846 

1594 

Bisulphate  of  cinchonine 

460 

Black  salts 

1159 

Bisulphate  of  potassium 

1589 

Black  sealing  wax 

1681 

Bisulphate  of  quinine 

1217 

Black  snakeroot 

423 

1744 

Bisulphide  of  carbon 

358 

Black  spleenwort 

1580 

Bisulphite  of  calcium 

1758 

Black  spruce 

1427 

Bisulphite  of  sodium 

1.U5 

Black  sulphide  of  mercury 

Bisulphites 

1757 

(note) 

768 

Bitartras  kalicus 

1152 

Black  tea 

1763 

Bitartras  potassicus 

1152 

Black  walnut 

825 

Bitartrate  de  potasse 

1152 

Black  wash 

754,  905 

Bitartrate  of  potassium 

1152 

Black  wax 

1589 

Biting  stone-crop 

1747 

Black  willow 

1264 

Bitter  acid  of  hops 

74C 

Bladder  senna 

1298 

1617 

Bitter  almond 

181 

Bladder-wrack 

1649 

Bitter  almond  water 

231 

Blancard's  pills 

1114 

Bitter  ash                      1208 

1593 

Blanc  de  baleine 

395 

Bitter-bush 

569 

Blanc  de  ceruse 

1131 

Bitter  candytuft 

1068 

Blanc  de  plomb 

1131 

Bitter  cassara 

1761 

Blanc-fixe 

1756 

Bitter  cucumber 

477 

Blanched  almonds 

184 

Bitter  eisenwein 

1535 

Bland's  ferruginous  pills 

1114 

Bittere  fiebernuss 

786 

Blansaure 

70 

Bittere  mandeln 

181 

Blasenpflaster 

387 

Bittermandelcil 

995 

Blasenziehendes  coUodium 

475 

Bittermandelwasser 

231 

Blatta  Lapponica 

1573 

.Bittern 

299 

Blauer  galitzenstein 

503 

Bitter  orange  peel 

268 

Blauervitriol 

508 

Bitter  salz 

913 

Blauholz 

735 

Bittcrsiiss 

629 

Blauholz-absud 

519 

B  i  tters  iissau  fguss 

794 

Blazing  star 

1566 

Bittersiiss-stengel 

529 

Bleached  yellow  wax 

383 

Bittersweet 

529 

Bleaching  powder 

323 

Bitter  wine  of  iron 

1535 

Ble  cornu 

556 

Bitter  wood 

1207 

Blei 

1126 

Bitterwurzel 

707 

Bleicerat 

391 

Bituminous  coal 

352 

Bleichfliissigkeit 

893 

Bixa  orellana 

1573 

Bleiessig 

884 

Bixin 

1573 

Bleigliitte 

1136 

Black  alder                  1191, 

1731 

Bleiliniment 

855 

Black  antimony              198,  206 

Bleioxyd 

1136 

Black  ash 

1322 

Bleipflaster 

550 

Blackberry 

1249 

Bleisalbe 

391 

Blackberry  syrup 

1405 

Bleisalpeter 

1135 

Black  birch 

1587 

Bleiwiisser 

8S6 

Black  cantharis 

344 

Blciweiss 

1131 

Black  catechu 

376 

Bleiweissalbe 

1502 

Black  cherry  essence 

1648 

Bleizucker 

1129 

Black  cohosh 

423 

Blende 

1541 

Black  currant  e-senee 

1648 

Blessed  thistle 

1602 

Black  cyanide  of  potassium 

1167 

Blistering  cerate 

387 

Black  draught                 79S 

,  951 

Blistering  cloth 

389 

Black  drink 

1669 

Blistering  liquid 

853 

Black  drop 

23 

Blistering  paper 

389 

,  399 

Black  flux 

1154 

Blistering  plaster 

387 

,  544 

Black  galls 

701 

Blisters,  use  of 

348 

Black  ginger 

1557 

Block  tin 

1767 

Black  haw 

1521 

Blood  of  bullocks 

1589 

Black  hellebore 

1661 

Blood  root 

1266 

Black  ink 

1673 

Bloodweed 

1579 

Black  ipecacuanha  (note) 

816 

Bloom  raisins  (note) 

1507 

Black  malt 

917  ' 

Blooming  spurge 

1640 

Black  mercurial  lotion 

905. 

Blueberry  root 

380 
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Blue  cohosh 

380 

Boric  oxide 

47 

Blue  flag 

818 

Borneo  camphor  (note) 

333 

Blue  galls 

701 

Borneo! 

1054 

Blue  ink 

91, 1672 

Borneol  (note) 

333 

Blue  mass 

929 

Borneol-oxide 

1511 

Blue  ointment 

1494 

Borocalcite 

46 

Blue  pill 

929 

Boron 

1319 

Blue  pills 

929 

Boronatrocalcite 

1316 

Blue  stone 

508 

Borsaure 

46 

Blue  verditer 

1776 

Borsaures  natron 

1316 

Blue  vitriol 

508 

Borussicum 

70 

Blutegel 

739 

Bos  taurus                         655,  836 

Blutholz 

735 

Boswellia  Carteri 

1714 

Blutwurzel 

1266 

Botany  Bay  kino 

833 

Blutwurzel-essig 

24 

Botryopsis  platyphylla 

1084 

Blutwurzeltinktur 

1471 

Bottger's  test  for  sugar 

1259 

Boba  vainiUa 

1513 

Bouncing  bet 

1745 

Bob's  root 

1734 

Boundou 

1564 

Bogota  bark 

440 

Bouquet  of  wines 

1528 

Bolieie  acid 

1764 

Bourdaine 

697 

Boiled  sonp 

1274 

Bourgene 

697 

Bois  amer 

1207 

Bowl 

970 

Bois  de  Campeche 

735 

Box 

1592 

Bois  de  gayao 

727 

Boxberry 

702 

Bois  d'Inde 

735 

Bran 

652 

Bois  de  quassia 

1207 

Bran  bread 

655 

Bois  de  reglisse 

717 

Brandy 

1360 

Bois  de  sang 

735 

Brandy  mixture 

951 

Bois  doux 

717 

Branntwein 

1360 

Bois  gentil 

941 

Branntwein-mixtur 

951 

Boldine 

1589 

Br.isilctto 

1590 

Boldo 

1589 

Brasilin 

1590 

Bole 

1560 

Brass 

1542 

Bole,  Armenian 

1560 

Brassic  acid 

1306 

Boletus  fomcutariuB 

1562 

Brassica  campcstris 

977 

Boletus  igniarius 

1562 

Brassicacauipestrisoleifera  977 

Boletus  laricis 

1562 

Brassica  juncea 

1305 

Boletus  ribis 

1562 

Brassica  na])U3 

977 

Boletus  ungulatus 

1562 

Brassica  nigra 

1305 

Bolivian  bark 

431 

Brassica  praecox 

977 

Bolus 

1560 

Brauner  canel 

460 

Bolus  veneta 

1775 

Brauncr  syrup 

1432 

Bombay  catechu 

377 

Braunstein                       918,  919 

Bondin's  solution 

34 

Brausepulver  (note) 

1201 

Bondou 

1668 

1}  ray  era 

297 

Bono  ash 

1079 

Brayera  anthelmintica 

297 

Bone-black 

352,  1079 

Brazil  nuts 

1590 

Bone-black,  artificial 

358 

Brazil  wax 

978 

Bone  earth 

1079 

Brazil  wood 

1590 

Bone  fat 

978 

Brazilian  Angustura  bark 

513 

Bonelyax 

722 

Brazilian  arrow-root 

1761 

Bono  oil 

352,  978 

Brazilian  balsam  (note) 

274 

Bone  phosphate  of  calcium  3 1 7, 

Brazilian  cocoa 

731 

1080 

Brazilian  copaiba 

491 

Boneset 

569 

Brazilian  ipecacuanha 

815 

Bono  spirit              171 

,  174,  352 

Brazilian  isinglass 

784 

Bonjean's  ergotin 

560 

Brazilian  sarsaparilla 

1282 

Bonplandia  trifoliata 

611 

Brazilin 

1590 

Book  isinglass 

784 

Bread,    adulteration    of 

Bookoo 

303 

(note) 

654 

Boorak 

1316 

Bread,  chalybeate 

676 

Bornce 

1316 

Bread-fruit  tree 

1694 

Boracie  acid 

46 

BrechnUsse 

974 

Borage 

1590 

Brechwein 

1532 

Borago  officinalis 

1580 

Brechweinstein 

199 

Boras  sodicus 

1316 

Brech  wcinstein-pflaster 

Borate  de  soude 

1316 

(note) 

542 

Borate  of  ammonium 

1580 

Brechwurzel 

812 

Borate  of  sodium 

1316 

Brech  wurzelpastillen 

1484 

Borax 

1316 

Brech  wurzelwein 

1536 

Borax-glycerol 

717 

Breiumschliige 

373 

Boraxhonig 

937 

Brianfon  manna 

1427 

Bordeaux  turpentine 

1429 

Briangon  manna  (note) 

922 

Boric  acid 

46,  1319 

Brimstone 

1379 

Boric  acid  ointment  (note)     48 

Brislly  sarsaparilla 

1573 

Boric   acid  soluble  cream 

British  gum 

188 

of  tartar 

1318 

British  oil  (note) 

1048 

British  vanilla            1322,  1323 

Brittle  gum  (note)  333 

Broad-leafed  laurel  1678 

Brodkrummen  943 

Brom  299 

Brouial  1691 

Bromaloin  156 

Bromammonium  170 

Bromated  camphor  336 

Brombeerrinde  1249 

Bronibeerrinden  syrup  1410 

Bromcalcium  312 

Brom-camphor  336 

Brome  299 

Bromhydrate  of  conina  488 

Bromichioridum  1605 

Bromide  of  ammonium  170 

Bromide  of  cadmium  15',tl 

Bromide  of  calcium     312,  1591 

Bromide  of  carbon  300 

Bromide  of  cerium  l.'i9l 

Bromide  of  ethyl  1591 

Bromide  of  iodine  (note)  301 

Bromide  of  iron  1592 

Bromide  of  lithium  898 
Bromide    of    morphine 

(note)  957 

Bromide  of  potassium  1154 

Bromide  of  sodium  1320 

Bromide  of  zinc  1544 

Bromides  of  mercury  1592 

Bromides  of  the  alkaloids  1592 

Brominated  camphor  336 

Bromine  299 

Bromine,  chloride  of    301,  1605 

Brominii  chloridum  1605 

Brominium  299 

Bromkalium  1164 

Bromlithium  898 

Bromo  299 

Bromum  299 

Bromure  d'ammoninm  170 

Broinure  de  calcium  312 

Bromure  de  chaux  312 

Bromure  de  lithium  898 

Bromure  de  potassium  1154 

Bromure  de  zinc  1544 

Bromurctum  kalicum  1164 

Bromuretum  potassieum  1154 

Bromwasserstoffsaure  62 

Bromzink  1544 

Broom  1291 

Broom-rape  1716 

Broom-tops  1291 

Brosimum  galactodendron  1626 

Broussonetia  tinctoria  1651 

Brown  i])ecacuanha  814 

Brown  mixture  948 

Brown  ochre  1711 

Brown  resin  1241 
Brown's  bronchial  troches 

(note)  1480 

Brown  stout                  917,  1530 

Brucea  antidysenterica  513 

Brucine         613,  786,  974,  1366 

Brustpulver  1202 

Bryone  couleuvr6e  301 
Bryonia                             301,  823 

Bryonia  Africana  302 

Bryonia  alba  301 

Bryonia  Americana  302 

Bryonia  dioica  301 

Bryonin  302 

Bryony  301 

Bryony,  white  321 

Bryoretin  302 

Buaycura  1754 
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Bubon  galbanum  698 

Bucoobliitter  302 

Bucharian  rhubarb  (note)  1240 


Buchu 

Buchuaufguss 

Bucliu  folia 

Buchu  leaves 

Buchu,  long 

Buchu,  round 

Buchu,  short 

I'.uohutinktur 

Buclibean 

Buckthorn 

Buckthorn  juice 

Buckublatter 

Buckwheat 

Buena 

Bugle-weed 

Bugloss 

Buglosse 

Bulata  (note) 

Bulbe  de  colchique 

Bulbc  de  safran  batard 

Bulbus  allii 

Bulbus  colchici 

Bull)us  scillae 

Bullet  tree  (note) 

Bully  tree 

Bun 

Burdock 

Burgunder  harz 

Burgundisches  pech 

Burgundy  pitch 


302 
791 
302 
303 
303 
303 
303 
1442 
1696 
697  i 
1235  1 
302  I 
15S9  I 
426 
1690 
1569 
1569 
732 
469 
469 
149 
469 
1290 
733 
1581 
306 
843 
1122 
1122 
1122, 1429 
Burgundy  pitch,  factitious  1 123 
Burgundy  pitch  plaster  548 
Burgundy  wine  1523 

Burmese  naphtha  1724 

Burned  lime  322 

Burnett's  disinfecting  fluid  897 
"  567 

164 
1756 
1659 
1748 
1753 
360 
1597 
1530 
1521 
1634 
1763 
1508 


Burning-bush 
Burnt  alum 
Burnt  gypsum 
Burnt  hartshorn 
Burnt  sienna 
Burnt  sponge 
Euro  elachi  (note) 
Bursera  gummifera 
Burton  ale 
Bush  cranberry 
Bush  honeysuckle 
Bush  tea 
Busserole 
Butea  frondosa  (note)  832,  1680 
Butea  gum  (note)  832 

Butea  superba  (note)  832 

Butter  836 

Butter  and  eggs  1573 

Buttercup  1738 

Butter  fat  978 

Butterfly  weed  260 

Butterine  978 

Butternussrindcn-extrakt     624 
Butternut  825 

Butter  of  antimony  862 

Butter  of  cacao  1048 

Butter  of  zinc  1546 

Button-bush  1603 

Button  snakeroot        1639,  1683 
Butyl  1613 

Butyl-chloral  hydrate  1605 

Butyl  naphthalene  1613 

Butylen  1613 

But.vrate  of  ethyl  1647 

Butyric  acid  837,  1647 

Butyric  aldehyd  487 

Butyric  ether  1647 

Butyrin  837,  979 


Butyrum  cacao  1048 

Butyrum  nucistiB  1026 

Buxine        280,  973,  1085,  1592 
Buxus  seuipervirens   280,  1085, 
1592 
Byttera  febrifuga  1593 


c 

Caballinc  aloes  155 

Cabbage  leaves  1593 

Cabbage-rose  petals  1247 

Cabbage-tree  bark.  1593 

Cabezas  de  amapola  1082 

Cacao  1048 
Cacao  butter                  978,  1049 

Cachet  de  pain  (note)  1197 

Cactus  grandiflora  1593 

Cadmii  iodidum  306 

Cadmii  sulphas  305 

Cadmium  304 

Cadmium  iodatum  306 

Cadmium,  sulphate  of  305 

Csenotus  1639 
Ceesalpina  Brasiliensis         1590 

Cajsalpina  crista  1590 

Caisalpina  echinata  1590 

Caesalpina  sappau  1590 

Cafe  306 

Caffe  306 

CafiFea  306 

Caffeia  310 

Caffeic  acid  307 

Caffeina  310 
Caffeine         307,  310,  731,  1658 

Caffeine,  arseniate  of  311 

Caffeine,  citrate  of  311 
Caffeo-tannic  acid          307,  310 

Cahinca  1594 

Cahiucic  acid  1594 

Cainca  1594 

Cajaputgeist  1353 

CajeputiJl  1003 

Cajuputene  1003 

Cajuputene  hydrate  1003 

Cajuputol  1003 

Cake  catechu  377 

Cake  cochineal  (note)  467 

Cake  gamboge  328 

Cake  isinglass  784 

Cake-lac  1681 

Cake  meal  851 

Cake-saffron  502 

Cakes  1057 

Cakes  of  safilower  504 

Calabar  bean  1096 

Calabarine  1098 

Calamina  1594 

Calamina  praeparata  1595 
Calamine                      1541,  1594 

Calamo  aromatico  311 

Calamus  311 

Calamus  aromaticus  312 

Calamus  draco  1636 

Calamus  rotang  1636 

Calcaria  322 
Calcaria  carbonica  praecipi- 

tata  313 

Calcaria  chlorata  323 
Calcaria  hypophosphorosa     315 

Calcaria  muriatica  314 

Calcaria  phosphorica  316 

Calcaria  usta  322 

Calce  322 

Calcii  bromidum  312 


Calcii  carbonas  prsecipita- 

tus  313 

Calcii  chloridum  314 

Calcii  hypochloris  323 

Calcii  hypophosphis  315 

Calcii  hyposulphis  1667 

Calcii  iodidum  1674 
Calcii  pbosphasprsecipitata  316 
Calcii  phospbas  precipita- 

tus  316 

Calcii  sulphas  1756 

Calcined  magnesia  906 

Calcined  mercury  (note)  765 
Calcis  carbonas  pra^cipita- 

tus  313 
Calcis  chloridum  323 
Calcis  hypophosphis  315 
Calcis  ])hosphas  316 
Calcium  312 
Calcium  bromatum  312 
Calcium,  precipitated  car- 
bonate of  313 
Calcium  sulpho-sulphate  1667 
Calcium  thiosulphate  1667 
Calendula  318 
Calendula  officinalis  318,  503 
Calendulin  318 
Calico-bush  1678 
California  bay  laurel  1715 
California  buckthorn  1600 
California  nutmeg  (note)  969 
California    slippery     elm 

(note)  1487 

Calisaya  alta  429 

Calisaya  amorilla  429 

Calisaya  arrolada  436 

Calisaya  bark  425 

Calisaya  elixir  637 

Calisaya  fina  429 

Calisaya  morada  429 

Calisaya  plancha  436 

Calisaya  verde  429 

Calla  piscium  783 

Callicocca  ipecacuanha  813 

Callitriche  verna  1595 

Callitris  quadrivalvis  1744 

Calomel  752 

Calomelas  752 

Calomele  752 

Calophyllum  inopbyllum  1760 

Calophyllum  tacamahaca  1760 

Calotropis  gignntea  1595 
Calotropis  madarii  Indico- 

oi'ientalis  1595 

Calumb  318 

Calumba  318 

Calumbae  radix  318 

Calviva  322 

Calx  322 

Calx  chlorata  323  , 

Calx  chlorinata  323 

Calx  sulphurata  326 

Calx  usta        •  322 

Calx  viva  322 

Cambogia  327 

Cambogia  gutta  (note)  329 

Camelina  oil  977 

Camellia  sasanqua  1763 

Camellia  thea  310 

Camomilla  fetida  1625 

Camomilla  Romana  195 

Camomille  puante  1625 

Camoniille  romaine  195 

Campecheholz  735 

Campecheholz-extrakt  619 

Campholie  acid  332 

Camphor  331) 
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Camphor,  artificial  1045 

Camphor  cerate  387 

Camphor,  iodized  811 

Camphor  liniment  863 
Camphor  of  cubebs       505,  1010 

Camphor  oil  331 

Camphor,  oil  of  333 
Camphor  ointment  (note)      335 

Camphor  tea  335 

Camphor  water  233 

Camphora  330 
Camphora  monobromata  336 
CamphoraoflScinarum  330,1004 
Camphorate  of  quinine        1215 

Camphorated  cliloral  411 

Camphorated  oil  853 

Camphorated  phenol  54 
Camphorated  soap  liniment  850 

Camphorated   tincture  of 

opium  1468 

Camphorated  tincture  of 

soap  856 

Camphoric  acid  332 

Camphoronic  acid  332 

Camphors  333,  983 

Camphre  330 

Camphre  monobrom6  336 

Camphrene  332 

Camphresinic  acid  332 

Cam  wood  1595 

Cana  fistula  368 
Canada  balsam             1425,  1429 

Canada  fieabane  1638 

Canada  pech-pflaster  648 

Canada  pitch  1123 

Canada  pitch  ])laster  548 
Canada  turpentine     1425,  1429 

Canadian  castor  372 

Canadian  hemp  210 

Canadian  moonseed  939 

Canadische  gelbwurzel  777 

Canadische  hanfwurzel  210 

Canadischer  balsam  1429 
Canadischerterpentin  1425, 1429 

Canadischer  thee  702 

Cananga  odorata  1782 

Cananga  oil  1782 

Canarium  commune  536 

Canary  seed  1595 

Canary  weed  1595 

Cancer,  remedy  for  34 

Cancer-root  1716 

Candlefish  1640 

Cane  brimstone  1379 

Canela  460 

Canell  337 

Canella  337,  460 

Canella  alba  337 

Canella  alba  bark  337 

Canella  bianca  337 

Canellse  albse  cortex  337 

Canelle  460 

Canelle  blanche  '  337 

Canellina  460 

Cane  sugar  1255 

Canfora  330 

Canna  (note)  191 

Canna  Achiras  (note)  191 

Canna  edulis  (note)  191 

Canna  speciosa  (note)  191 

Canna  starch  (note)  191 

Cannabene  341 

Cannabin  340 

Cannabis  Americana  338 

Cannabis  Indica  338 

Cannabis  sativa  338,  977 

Canuabium  6C9 


Cannastiirke  (note)  191 
Cannelle  de  Ceylon  460 
Cannelle  de  Chine  460 
Canquoin's  paste  of  chlo- 
ride of  zinc  1547 
Cantarelie  341 
Cantharidae  342 
Cantharidal  collodion  475 
Cantharidas  341 
Cantharidate  of  potassium 

(note)  389 
Cantharidate     of     sodium 

(note)  389 

Cantharide  341 

Canthariden  341 

Canthariden-essig  21 
Canthariden  extract-cerat     390 

Cantharides  341 

Cantharides  cerate  387 

Cantharides  liniment  853 

Cantharides  paper  399 
Cantharides  plaster        387,  544 

Cantbaridin  345 
Cantharidin,  solubility  of     346 

Cantharis  341 

Cantharis  aneas  344 

Cantharis  a'lbida  344 

Cantharis  aszelianus  344 

Cantharis  atrata  344 

Cantharis  cinerea  343 

Cantharis  marginata  344 

Cantharis  mcla^na  344 

Cantharis  Nuttalli  344 

Cantharis  politu.s  344 

Cantharis  vesieatoria  342 

Cantharis  vittata  343 

Cantharis  vulnerata  344 
Canton  stick  rhubarb  (note) 

1239 

Caoutchouc  1595 

Caoutchouc,  artificial  1595 

Caoutchouc,  mineral  1595 

Capalaga  359 

Cape  aloes  153 

Cape  gum  14 

Cape  saflFron  503 

Caper  bush  1597 

Caper  plant  1713 

Capey  Barbadoes  aloes  155 

Capidel  papavero  1082 

Capita  papaveris  1082 

Capnomor  1124 

Capparis  spinosa  1597 
Capparis  spinosa  (note)  1211 
Capricacid                  1121,1616 

Caprification  695 

Caprin  979 

Caproic  acid  1616 

Caprylic  acid  1616 
Capsaicin  350,  991 
Capsella  bursa-pastoris        1597 

Capsici  fructus  349 

Capsicin  350 

Capsicum  349 

Capsicum  annuum  349 

Capsicum  baccatum  349 

Capsicum  fastigiatum  349 

Capsicum  frutescens  349 

Capsicum  plaster  544 

Capsique  349 

Ciipsula;csic  acid  1561 

Capsules  de  pavots  1082 

Capsules  of  ether  138 

Capsules  of  gelatin  1655 

Car.aliaya  bark  431 

Caraccas  kino  832 

Caraccas  sarsaparilla  1282 


Caraghen 

421 

Caramania  gum 

1583 

Caramel,  brown 

1259 

Caranna 

1597 

Caraway 
Caraway  fruit 
Caraway  water 

362 
362 
234 

Carbamate  of  ammoninm      172 
Carbazol  1611 

Carbazotic  acid  1727 

Carbo  351 

Carbo  animalis  352 

Carbo  animalis  purificatus    354 
Carbo  cinchonic  acid  458 

Carbo  e  ligno  356 

Carbo  ligni  356 

Carbo  jirasparatus  356 

Carbo  pulveratus  356 

Carbolate  of  quinine  (note) 

1217 
Carbolic  acid  48,  373 

Carbolic  acid,  crude  54 

Carbolized  jute  64 

Carbolsaure  ■  48 

Carbon  351 

Carbon,  animal  352 

Carbon  bisuljjhide  368 

Carbon  de  lena  356 

Carbon  dioxide  351 

Carbon  disulphide  1613 

Carbon  monoxide  352,  1597 

Carbon  oxysulphide  1613 

Carbon  sulphide  358 

Carbon  tetvabromide  300 

Carbon  tetrachloride  300,  1607, 
1609 
Carbonaa  ammonicus  171 

Carbonas  calcicus  pra3eipi- 

tatus  313 

Carbonas  ferrosus  saccha- 

ratus  658 

Carbonas  kalicus  1156 

Carbonas  lithicus  899 

Carbonas  magnesicus  909 

Carbonas  plumbicus  1131 

Carbonas  potassicus  1 1 56 

Carbonas  sodicus  1321 

Carbonas  zincicus  1545 

Carbonate  d'ammoniaque      171 
Carbonate   de   chaux    pre- 

cipite  313 

Carbonate  de  lithine  899 

Carbonate  de  umgnesie  909 

Carbonate  de  plomb  1131 

Carbonate  de  ])otasse  1156 

Carbonate  de  soude  1321 

Carbonate  de  soude  sec         1 325 
Carbonate  di  magnesia  909 

Carbonate  de  zinc  1545 

Carbonate  liihique  899 

Carbonate  of  ammonium       171 
Carbonate  of  bismuth  290 

Carbonate  of  calcium  351,  499 
Carbonate  of  iron  and  man- 
ganese, saccharine  1692 
Carbonate  of  lead  1131 
Carbonate  of  lithia  899 
Carbonate  of  lithium  899 
Carbonate  of  magnesia  909 
Carbonate  of  manganese  1692 
Carbonate  of  potassa  from 

pearlash  1156 

Carbonate  of  potassium 

751,  1156 
Carbonate  of  soda  1321 

Carbonate  of  sodium  1321 

Carbonate  of  zinc  1545 
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Carbonated  waters  221 

Carbonate  de  magnesia  909 

Carbonate  de  soda  1321 

Carbonate  di  soda  1321 

Carboue  351 

Carbone  aniuiale  352 

Carbone  di  legno  356 

Carbonei  bisulpliidum  358 

Carboneum  sulfuratum  358 

Carbonic  acid  gas  351 

Carbonic  acid  water  224 

Carbonic  oxide  1597 

Carbonii  bisuiphidum  359 

Cardamine  pratense  1597 

Cardamom  358 

Cardamom,  Bengal  360 

Cardamom,  Ceylon  360 

Cardamom,  Java  360 
Cardamom,  Madagascar        360 

Cardamom,  Nepaul  360 

Cardamom,  round  360 

Cardamom  Siberiense  194 

Cardamomen  359  I 

Cardamomes  359  I 

Cardamomo  menor  360 
Cardamomo  minore       359,  360 

Cardamoms  359 

Cardamomum  359 
CarJamomum  longum 

.(note)  360 

Cardamomum  majus  360 
Cardamomum  Malabarium   359  | 

Cardamomum  medium  360  i 

Cardamomum  minus  360 

Cardenillo  507 

Cardinal  flower  904 

Cardol  1569 

Carduus  benedictus  1602 

Carduus  marianus  1602  | 

Caribaean  bark  443  j 
Carica  papaya            1598,  1720  ; 

CaricEe  695 

Carmine  467 

Carmine  red  467 

Carminic  acid  467 

Carnallite  1598 
Carnauba  wax  (note)    385,  978 

Carnaulia  root  1598 

Carolina  jasmine  703 

Carolina  pink  1342 

CaroU  1598 

Carotin  1598 

Carotte  1598 

Carpathian  balsam  1426 

Carpobal«amum  1581 

Carnigaheen  421 

Carrageen  421 

Carrageenin  421 

Carrara  marble  925 

Carron  oil  853 

Cartamo  1599 
Carthagena  bark  431,  435,  438 
Carthagena  ipecacuanha        814 

Carthagene  spongieux  440 

Carthamic  acid  1599 

Carthamin  1599 
Carthamns  tinctorius  503,  1599 

Caruba  di  guiden  1599 


Carya  alba 
Carya  amara 
Carya  glabra 
Carya  microcarpa 
Carya  olivaeformis 
Carya  sulcata 
Carya  tomentosa 
Caryin 
Caryophylli 
Caryophylli  aromatic! 
Caryophyllic  acid 
Caryoph3'llin 
Caryophyllinic  acid 
Caryophyllum 
Caryophyllus 


1 599  I  Castor  oil  group  of  fixed  oils  977 


1599  I  Castoreo 

1599  Castoreum 

1600  Castorin 
1599    Castoro 
1599    Cataire 

1599  t  Catalpa  bignonioides 

1600  ;  Catalpa  tree 
363    Catalytic  iron 

363  \  Cataplasm  of  alum 
365    Cataplasma  carbonis 
365,  1007  \  Cataplasma  communis 
1007  j  Cataplasma  conii 
363  I  Cataplasma  emolliens 
363    Cataplasma  ferment! 


Caryophyllus  aromaticas      363    Cataplasma  lini 
Cascara  Sagrada  697,  1600    Cataplasma  rubefaciens 

366  ,  Cataplasma  sinapis 
366,  426    Cataplasma  sodae  chloratse 
366    Cataplasmata 
438  I  Catnplasme  au  charbon 
443    Cataplasme  avec  la  cigue 
438  I  Cataplasme  avec  le  levQre 
366  I      de  biere  374 

366  I  Cataplasme  commun  374 

433  I  Cataplasme  de  farina  de  lin  374 
368  j  Cataplasme  de  moutarde        3Y5 


Cascariglia 

Cascarilla 

Cascarilla  bark 

Cascarilla  colorada 

Cascarilla  oblongifolia 

Cascarilla  roxa 

Cascarillae  cortex 

Cascarille 

Cascarilleros 

Casearillin 

Cascarillrinde 

Casein 

Cashew-nut 

Casia 

Cassava  arrowroot 

Cassava  plant 

Casse 

Casse  en  batons 

Casse  mondee 

Casse  officinale 

Cassia 

Cassia  acutifolia 

Cassia  jEthiopica 

Cassia  angustilolia 

Cassia  bark 

Cassia  Brasiliana 

Cassia  buds 

Cassia  caryophyllata 

Cassia  cinnamomea 

Cassia  fistula 

Cassia  lanceolata 

Cassia  lenitiva 

Cassia  lignea 


371 
371 
372 
371 
1601 
1601 
1601 
1645 
163 
374 
374 
374 
374 
374 
374 
375 
375 
375 
373 
374 
374 


Carui  fructus 
Carum 

Carum  ajowan 
Carum  carui 
Carum  carv! 
Carvacrol 
Carvene 
Crtrvol 
Carya 


362 

362 

363 

362 

362 

1006 

1005 

193,  1000,  1005 

1599 


Cassia  marilandica 

Cassia  obovata 

Cassia  ovata 

Cassia  pulp 

Cassia,  purging 

Cassia  senna 

Cassia  vera 

Cassias  pulpa 

Cassienzimmt 

Cassin 

Cassine 

Cassumanaire 

Cassuvium  pomiferum 

Castagna 

Castana 

Castanea 

Castanea  Americana 

Castanea«pumi1a 

Castanea  vesca 

Castile  soap 

Castilloa  elastica 

Castilloa  Markhamiana 

Castillon's  powders 

Castor 

Castor  fiber 


366    Cataplasme  simple  374 

654,  837  \  Cataplasmes  373 

1569  >  Cataplasms  373 

460  !  Cataria  1600 

1761  1  Catawba-tree  1600 

1761     Catawba  grape  1524 

460  ^  Catawba  wine  1524 

368    Cataya  opium  (note)  1059 

368    Catchfly  1748 

368  Gatcin          '  379 
460,  462,  464    Cateehin  (note)  378 

1296    Catechu  375 

1296    Catechu  aufguss  m!t  zimmt  792 

1296    Catechu  lozenges  1482 

460     Catechu  nigrum  379 

369  Catechu  pallidum  (note)  378 

462,  465    Cateehu-tannic  acid  379 
1623    Catechuic  acid  (note)  378,  1636 

460    Catechuin  (note)  378 

368    Catecu  375 

1296    Cathartafe  of  ammonium  1300 

1296    Cathartate  of  magnesium  1300 

460,  461,  462,    Cathartic  arid  1300 

463,  465    Cathartic  clyster  555 
1600    Cathartin                      1235,  1300 


Castor  oil 


1765 
371 
371 
978,  1031 


1296  Cathartocarpus  fistula  368 

1297  Cathartogenic  acid  1300 
368  Catharto-mannit  1300 
368  :  Catmint  1601 

1296  1  Catnip  '  1601 

I  Catoria  1601 

;  Cat'ara  1601 

Cat  thyme  1601 

,  Catto  375 

Caucasian  insect  powder      1673 
1783  j  Caulophyllin  381 

1569  I  Caulophyllum  380 

Caulophyllum  thalictroides  380 
Caustic  alcohol  1750 

Caustic  collodion  475 

Caustic     iodine     solution, 

Lugol's  810 

Caustic,  Plunket's  33 

1277  !  Caustic  potash  1142 

1595  i  Caustic  potassa  1142 

1595    Caustic  soda  1308 

Caustieum  commune  acer- 

rimum  1144 

Caustieum  commune  mitius 

1144 


464 
363 
460 
368 
1669 


370 
370 
370 
370 
370,  1600 
370 
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Caustique  de  Vienne  1144 

Cayenne  cinnamon  464 

Cayenne  pepper  349 

Ceanuthus  Ainericanus        1601 
Cebada  742 

Cebadilla  1252 

Cebolla  albarrana  1290 

Cedar  apples  1677 

Cedrat  848 

Cedrcn  1677 

Cedren  camphor  1677 

Cedrenes  983 

Cedrin  1601 

Cedron  1601 

Celandine  400,  1603 

Celastine  1561 

Celastrus  obscurus  1561 

Celastrus  scandens      1561,  1602 
Cementation  688 

Cenizas  claveladas  1158 

Centauiia  benedicta  1602 

Centauriuin  1002 

Centaury  1602 

Cepa  1714 

CephaeJis  ipecacuanha  812 

Cephalauthus  occidentalis  1603 
Cera  alba  382 

Cera  amarilla  381 

Cera  bianea  381 

Cera  citrina  381 

Cera  flava  382 

Ceragialla  381 

Cerasin  (note)  12,  1478 

Cerasus  lauro-cerasus  844 

Cerasus  serotina  238,  1192 

Cerasus  Virginiana  1193 

Cerat  cosmetique  1491 

Cerat  epulotique  1505 

Cerat  de  blanc  de  baleine      390 
Cerat  d'extrait  de  canthar- 

ides  390 

C6rat  de  rcsine  anglais  391 

Cerat   de    resine    compost 

(note)  392 

C6rat  de  sabine  392 

Cerat  de  saturne  391 

Cerat  de  savon  (note)  554 

Cerat  simple  386 

Cerata  386 

Cerate  386 

Cerate  of  carbonate  of  zinc  1505 
Cerate   of    extract  of  can- 

tharidcs  390 

Cerate  of  subacetate  of  lead  391 
Cerates  386 

Cerats  386 

Ceratum  386 

Ceratum  adipis  386 

Ceratum  calamine  (note)    1505 
Ceratum  camphors  387 

Ceratum  cantharidis  387 

Ceratum  cetacei  390 

Ceratum     cum     subacetate 

plumbico  391 

Ceratum  extracti  canthar- 
idis 390 
Ceratum  labiale  album           390 
Ceratum  plumbi  subaceta- 

tis  391 

Ceratum  resinae  391 

Ceratum    resina9   composi- 

tum  (note)  392 

Ceratum  sabinas  392 

Ceratum  saponis  (note)  554,  544 
Ceratum    saponis  eomposi- 

tum  544 

Ceratum  simplex  386 


Ceratum   zinci   carbonatis 

(note) 
Cerbera  odallam 

1505 
1767 

Cerberin 

1707 

Cere  blanca 

381 

Cer6ot6s 

386 

Ceresin 

384, 

1603 

CerevisiiE  fermentum 

392 

Cerii  oxalas 

394 

Cerin 

383 

Cerite 

394 

Cerium,  nitrate  of 

395 

Cerium  oxalat 

394 

Cerium,  oxalate  of 

394 

Cerium  oxalicum 

394 

Cerolein 

383 

Cerotate  of  cerotyl 

1062 

Cerotic  acid 

383,  980 

Ceroxylon  Andicola 

384,  978 

Ceruse 

1131 

Cerussa 

1131 

Cerussa  acetata 

1129 

Cervus  eliiplius 

1659 

Cervus  Yirginianus 
Cestos 

1659 
663 

Cetaceum 

395 

Cetine 

395 

Cetin-elaie  acid 

396 

Cetin-elaine 

396 

Cetraria 

396 

Cetraria  Islandica 

396 

Cetraric  acid 

398 

Cetrarin 

397 

Cetyl  alcohol 
Cetyl  pahnitate 
Cevadic  acid 

396,  980 

396 

1253,  1517 

Cevadilla 

1252 

C6vadille 

1252 

Cevadilline 

1253, 

1517 

Cevadine           1253, 

1517, 

1521 

Cevine 

1253 

Ceylon  cardamom  (note)       360 

Ceylon  cinnamon  460 

Ceylon  moss  1650 

Chablis  wine  1526 

Chacarila  366 

Chacrille  366 
Chaerophylluin  sativum       1573 

Chalk  499 

Chalk  mixture  946 

Chalky  Russian  castor  372 

Chalybeate  bread  676 
Chalybeate  plaster         545,  690 

Chalybeate  waters  221 

Chamaedrys  1765 

Chamajmelum  196 

Chamffipitys  1564 

Chamalirium  luteum  1764 

Cha  mate  1669 

Chamomile  195 

Champagne  1526 

Chanvre  Americain  338 

Chanvre  du  Canada  210 

Chanvre  iiidien  338 

Charbon  animal  352 
Charbon  animal  purifie          354 

Charbon  de  bois  356 

Charbon  vegetal  356 

Charcoal  356 

Charcoal,  animal  352 

Charcoal  biscuits  357 

Charcoal  lozenges  357 
Charcoal  poultice            374,  357 

Charcoal  quilt  357 

Charcoal  respirator  358 

Charpie  1685 

Charta  cantharidis  399 


Charta  epispastica  399 

Charta  nitrata  399 

Charta  potassi  nitratis  399 

Charta  sinapis  399 

Charta  vesicatoria  399 

Charts  398 

Chataigne  370 

Chateau-haut-Brion  claret 

wine  1525 

Chateau-Lafite  claret  wine  1525 
Chateau-Latour  claret 

wine  1525 

Ch^teau-Margaux     claret 

wine  5251 

Chaulmoogra  1658 

Chaulmoogra  oil  1659 

Chaux  322 

Chaux  vive  322 

Chavannesia  esculenta        1505 
Chavicic  acid  1121 

Chavieine  1121 

Checkerberry  702,  1700 

Cheese  rennet  1651 

Chekan  leaves  1706 

Cheken  1706 

Chelae  cancrorum  1626 

Chelerythria  1603 

Chelerythrine  1603 

Cholidoine  400,  1603 

Chelidonia  1603 

Chclidoiiic  acid  1268,1603 

Chelidonine  1603 

Chelidoninic  acid  1003 

Chelidonium  400,  1603 

Chelidonium  glaucum  1057 

Chelidonium  majus      400,  1603 
Chelidoxanihin  1603 

Chelone  glabra  1004 

Cheltenham  salt,  artificial  1604 
Chemical  food  (note)  681 

Chenopodium  400 

Chenopodium  ambrosioides  400 
Chenopodium  anthelminti- 

cum  401 

Chenopodium  botrys  402 

Chenu]io(lium  quinoa  1737 

Chenotaurocholic  acid   555,  655 
Chequen  1706 

Chermes  466 

Cherry  birch  1587 

Cherry  essence  1649 

Cherry-laurel  844 

Cherry-laurel  leave^      238,  844 
Cherry-laurel  water  238 

Chervil  1573 

Chia  1265 

Chickerberry  702 

Chicory  1610 

Chiendent  1478 

Chilbinj  1765 

Chilisalpeter  1332 

Chillies  349 

Chimaphila  402 

Chimaphila  corymbosa  402 

Chimaiihila  maculata  402 

Chima]ihila  umbellata  402 

Chimaphilin  402 

China  bicolorata  444 

China-extrakt  699 

China  flava  dura  439 

China  flava  fibrosa  440 

China  isinglass  784 

China  root  1279,  1651 

Chinatinktur  1447 

China  wax  381 

Chinese  blistering  fly  342 

Chinese  borax  1317 
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Cliinese  camphor  331 

Chinese  cinnamon  462,  464 

Chinese  galls  61 

Chinese  galls  (note)  700 

Chinese  musk  963 

Chinese  oil  of  peppermint  1019 
Chinese  rhubarb  1239 

Chinese  sugar  cane  1256,  1752 
Chinese  wax  978 

Chinesischer  zimmt  460 

Chinidine  446,  1212 

Chinidine  (note)  447 

Chininum       bimuriaticum 

carbamidatum  1216 

Chininum  ferro-citricum        667 
Chininum  sult'uric-um 
Chininum  valerianicam 
Chininwein 
Chinoidine 
Cbiuulinc 

Chinoline,  tartrate  of 
Chinquapin 
Chioeocca  anguifuga 
Chiocoeca  densifolia 
Chioeocca  rivcemosa 
Chionanthus  Virginica 
Chion  turpentine 
Chirata 
Chiratin 
Chirayta 
Chiretta 
Chiretta-thee 
Chirettatinktur 
Chirette 

Chironia  angularis 
Chironia  centaurium 
Chittem  bark 
Chloral 

Chloral  butylicum 
Chloral  cream 
Chloral  hydras 
Chloral  hydrat 
Chloral  liniment 
Chloral  ointment 
Chloral  [tlaster 
Chloraloin 
Chlorulum 
Chloralum  hydratum  crya- 

tallisatum 
Chloralum  powders 
Cblorammoniumpastillen 
Chlorarsenik-losung 
Chloras  kalicus 
Chloras  potassicus 
Chlorate  de  potasse 
Chlorate  of  potash 
Chlorateof  potash  lozenges  1486 
Chlorate  of  potassium  1162 

Chlorate  of  quinine  1215 

Chlorate  of  quinine  (note)  1217 
Chlorate  of  sodium  1325 

Chloraurate  of  ammonium  1656 
Chlorealcium  314 

Chlore  liquide  234 

Chloretum  hj'drargyricum  747 
Chlurhydrate  de  morphine  958 
Chlorhydric  acid  64 

Chlorhydricum  64 

Chloric  ether  414,  1354 

Chloride  of  acetyl  4J6 

Chloride  of  aluminium,  so 

lution  of 
Chloride  of  aluminum 
Chloride  of  ammonium 
Chloride  of  ammonium, 

purified 
Chloride  of  amylium 


1219 

1229 

1537 

403,  447 

1604 

1604 

1600 

1594 

1594 

1594 

1605 

1428,  1430 

405 

405 

405 

405 

792 

1446 

405 

1742 

1602 

1600 

406 

1605 

411 

406 

406 

411 

411 

411 

156 

162 

406 
1605 
1482 

858 
1162 
1162 
1162 
1162 


1582  1 
1605  I 
314  I 
1613  i 
1605  1 
271,  1656  I 


271 
660 


162 

1605 

173 

173 
1569 


Chloride  of  barium 
Chloride  of  bromine 
Chloride  of  calcium 
Chloride  of  cobalt 
Chloride  of  ethyl 
Chloride  of  gold 
Chloride  of  gold  and  so- 
dium 
Chloride  of  iron 
Chloride  of  irou,  tasteless 

(note)  673 
Chloride  of  lime  323 
Chloride  of  magnesium  1606 
Chloride  of  mercurethjl  1006 
Chloride  of  pilocarpine  1105 
Chloride  of  silver  1606 
Chloride  of  sodium  1326 
Chloride  of  tin  1606 
Chloride  of  zinc  1546 
Chloridum  calcicum  314 
Chloriduiu  ferricum  660 
Chlorinated  anaesthetic  com- 
pounds 1606 
Chlorinated  cotton  (note)  723 
Chlorinated  lime  323 
Chlorinated  magnesia,  so- 
lution of  1610 
Chlorinated  muriatic  ether  1607 
Chlorinated  potassa,  solu- 
tion of  1610 
Chlorinated  waters  221 
Chlorine  235 
Chlorine  poultice  375 
Chlorine  water  234 
Cbloris  ealcicus  323 
Chlorkalk  323 
Chlorkalk  flUssigkeit  867 
Chlornatrium  1326 
Chlorodyne  (note)  420 
Chloroform  411,  1039 
Chloroform  emulsion  945 
Chloroform  liniment  854 
Chloroform  mixture  945 
Chloroformspiritua  1354  ! 
Chloroformwasser  236 
Chloroform  water  236 
Chloroforme  pur  411 
Chloroforme  v6nal  420 
Chloroformium  411 
Chloroformum  41 1 
Chloroformum  purificatum  411 
Chloroformum  venale  420 
Chlorogenate  of  potassium 

and  caffein  307 
Chlorogcnic  acid  310 
Chlorophyll  (note)  635 
Chlorsaures  kali  1162 
Chlorum  solutum  234 
Chlorure  d'ammonium  173 
Chlorure  d'antimoine  li- 
quide 861 
Chlorure  do  calcium  314 
Chlorure  de  chaux  323 
Chlorure  de  chaux  liquide  867 
Chlorure  de  sodium  1326 
Chlorure  de  sonde  liquide  893 
Chlorure  de  zinc  1546 
Chlorure  de  zinc  liquide  897 
Chlorure  ferrique  660 
Chlorure  ferrique  liquide  868 
Chlorure  mercurique  747 
Chloruro  di  sodio  1326 
Chloruretum  ammoniacum  173 
Chloruretum  caleis  323 
Chloruretum  ferricum  660 
Chloruretum  hjdrargyri- 
cum  747 


Chloruretum     hydrargyro- 

sum        •  752 

Chloruretum  sodicum  1326 

Chloruretum  zincicum  15t6 
Chlorwasser  234 

ChlorwasserstoSisaure  64 

Chlorziuk  1546 

Chocolate  1049 

Chocolate  nuts  1048 

Choke-cherry  1193 

Cholesterine  655,  1593 

Cholin  655 

Chondodendron  1084 

Chondodendron       glaber- 

rima  1085 

Chondodendron       tomen- 

tosum  1083 

Ciiondrus  421 

Choudrus  crispus  421,741 

Chondrus  mammillosus  421 

Chromatized  gelatin  1655 

Chrome  green  1610 

Chrome  yellow  1610 

Chromic  acid  55 

Chromic  anhydride  55 

Chromium  1610 

Chromium  trioxide  55 

Chromsaure  55 

Chrysanthemum       parthe- 

mium  196,  1735 

Chrysarobin  423 

Chrysarobin  ointment  1493 

Chrysarubinum  422 

Chrysen  1043,  1613 

Chrysene  1125 

Chrysophan  1241,  1300 

Chrysophanic  acid  422,  1241, 
1251 
Chrysophyllum  g'jcy-     • 

phlaeum  1700 

Chrysoretin  1300 

Chulariose  1255 

Chumho  1126 

Churrus  339 

Cieer  arietinum  89 

Cichorium  endivia  1611 

Cichorium  intybus  1610,  1424 
Cicindela  342 

Cicuta  485 

Cicuta  maculata  1611 

Cicuta  virosa  1611 

Cicutine  1611 

Cider  1530 

Cientoenrama  1560 

Cigue  ordinaire  484 

Cisjusti  opium  (note)  1060 

Cilantro  493 

Cimicifuga  423 

Cimicifuga  racemosa  423 

Cimicifuga  serpentaria  423 

Cimicifugin  425 

Cincholine  447,  449 

Cinchona  425,  446,  457 

Cinchona  acutifolia  426 

Cinchona  amygdalifolia  431 
Cinchona  angustifolia  (note)  427 
Cinchona  asperifolia  431 

Cinchona  nustralis  431 

Cinchona  bark  425 

Cinchona  bark,  assay  of  452 
Cinchona  barks,  microscopic 

character  of  445 

Cinchona  Boliviana  437 

Cinchona        Bonplandiana 

(note)  ■  429 

Cinchona  calisaya  425,  428,431, 

447 
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Cinchona  caloptera  431 

Cinchona  Candolli  429 

Cinchona  carabajensis  431 

Cinchona  cava  42() 

Cincliona  chahuarguera  425 
Cinchona  cinerea  430 

Cinchona       colorada       de 

Huaranda  430 

Cinchona  Condaminea  425,  429 
Cinchona  cordifolia  428,  431 
Cinchona  cordifolia  (note)  432 
Cinchona  crespilla  (note)  429 
Cinchona  crispa  425 

Cinchona,     cultivation     of 

(note)  426 

Cinchona  elliptica  431 

Cinchona  erythriintha  447 

Cinchona  erythroderma  447 
Cinchona  euneura  431 

Cinchona  excelsa  444 

Cincliona  ferruginea  442 

Cinchona  flava  425 

Cinchona  glandulifera  431 

Cinchona  hirsuta  431 

Cinchona  Uowardiana 

(note)  430 

Cinchona  Humboldttana  431 
Cinchona  Josephiana  429  ] 

Cinchona  lanceolata  431 

Cinchona  lancifolia  429,  431 
Cinchona  lucumafolia  429,  431 
Cinchona  macrocalyx  429,  431 
Cinchona  macrocarpa  426 

Cinchona  uiagnifolia  426 

Cinchona  niicrantha  429,  431 
Cinchona  Mutisii  431 

Cinchona  nitida  (note)  430 

Cinchona  nitida  431 

Cinchona  oblonga  431 

Cinchona  oblongifolia  426 

Cinchona  officinalis  425, 429,431 
Cinchona  ovata  430,  431 

Cinchona  pahudiana  (note)  430 
Cinchona  pahudiana  431,  434 
Cinchona  Palton  431 

Cinchona  Paviana  (note)  430 
Cinchona  pcdunculata  443 

Cinchona  Pelletieriana  431 

Cinchona  Peruviana  (note)  430 
Cinchona  Peruviana  .  431 

Cinchona  Pitayensis     429,  431, 
442 
Cinchona  pubescens       425,  431 
Cinchona  purpurascens  431 

Cinchona  purpurea  431 

Cinchona  Hemijiana  442 

Cinchona  rosulenta  447 

Cinchona  rotundifolia  (note)  432 
Cinchona  rubra  425 

Cinchona  rufinervis  431 

Cinchona  riigosa  431 

Cinchona  Schuhkrafft  447 

Cinchona  scrobiculata  431 

Cinchona  stenocarpa  426 

Cinchona  succirubra     425,  430, 
431,  434,  447 
Cinchona  tucujensis  431 

Cinchona  unibellulifera  431 
Cinchona  uritusinga  (note)  429 
Cinchona  Vellozii  442 

Cinchona  Weddelliana 

(note)  430 

CinchonjB  flavae  cortex  425 

Cinchonas  pallidse  cortex  425 
Cinchona;  rubrse  cortex  425 

Cinchonainine  443,  448 

Cinchoniae  sulphas  459 


Cinchonic  acid  449 

Cinchonio  red  446,  451 

Cinchonicino  404,  447,  1215 
CinchonidinaB  sulphas  456 

Ciuchonidine        446,  457,  1212, 
1223 
Cinchonidine,  sulphate  of     456 
Cinchouina  457 

CinchoniuiB  sulphas  459 

Cinchonine  447,  457,  1223 

Cinchonine,  suljihate  of  459 
Cinchoiiinum  sulfuricum  459 
Cinchonodine  448 

Cinchotannic  acid  447,  451 

Cinchotenine  458 

Cinchovatine  447,  448 

Cinnabar  767 

Cinnabaris  767 

Ciunainate  of  cinnaniyl  1374 
Cinnamein  276,  287 

Cinnauiene  1374 

Cinnamic  acid   287,  1008,  1374, 
1636 
Cinnamic  aldehyd  1008 

Cinnamic  ether  of  benzyl  1374 
Cinnamic  ether  of  ethyl  1374 
Cinnamic  ether  of  phenyl- 

])ropyl  1374 

Cinnamicethcr  of  storesin  1374 
Cinnamoijii  cortex  460 

Cinnamomum  460 

Cinnamomum  acutum  460 

Cinnamomum  aromaticum  462 
Cinnamomum  camphora  330 
Cinnamomum  Chinense  460 
Cinnamomum  Culilawan  462, 
1627 
Cinnamomum  inners  462 

Cinnamomum  Kiamis  462 

Cinnamomum  Loureirii  462,  466 
Cinnamomum  nitidum  462 

Cinnamomum  obtusifolium  462 
Cinnamomum  pauciflorum  462 
Cinnamomum  rubrum  462 

Cinnamomum  Sintoe  462 

Cinnamomum  Tamala  462 

Cinnamomum  verum  460 

Cinnamomum  Zeylanicum  461 
Cinnamon  460 

Cinnamon  bark  460 

Cinnamon  leaf  oil  (note)  461 
Cinnamon-suet  462 

Cinnamon  water  236 

Cinnamyl  cinnamate  1374 

Cinquefoil  1731 

Cire  blanche  381 

Cirejaune  381 

Ciruelas  secas  1192 

Cissampeline  1085 

Cissampelos  pareira  1083 

Cistus  Creticus  1679 

Ci«tus  ladaniferus  1679 

Ci.*fus  laurifolius  1679 

Citras  ferricus  6()'l 

Citras  kalicus  1164 

Citras  potassicus  1164 

Citrate  d'ammoniaque   li- 

quide  861 

Citrate  de  bismuth  288 

Citrate     de     bismuth     et 

d'ammoniaque  289 

Citrate  de  for  ammoniacal     662 
Citrate  de  fer  et  d'ammo- 
niaque 662 
Citrate  de  fer  et  de  quinine  667 
Citrate  de  fer  et  de  quinine 
liquide  871 


Citrate  do  fer  et  de  strych- 
nine 670 
Citrate  de  fer  liquide  870 
Citrate  de  lithine  901 
Citrate  de  potasse  1164 
Citrate  de  potasse  liquide  891 
Citrate  de  sesquioxyde  de 

fer  661 

Citrate  ferrique  661 

Citrate  ferrique  ammoni- 
acal 662 
Citrate  of  bismuth          288,864 
Citrate  of  bismuth  and  am- 
monium                      289,  864 
Citrate  of  caffein  311 
Citrate  of  iron                           661 
Citrate  of  iron  and  ammo- 
nium                                      662 
Citrateof  iron  and  bismuth  1611 
Citrate  of  iron  and  magne- 
sium                                     1611 
Citrate  of  iron  and  quinia     607 
Citrateof  iron  and  quinine    667 
Citrate  of  iron  and  strych- 
nia 670 
Citrate  of  iron  and  strych- 
nine 670 
Citrate  of  lithia  901 
Citrate  of  lithium  901 
Citrate  of  magnesium,  solid 

(note)  882 

Citrate  of  potash  1164 

Citrate  of  potassium  1164 

Citrate  of  quinine  (note)     1216 
Citrate  of  sodium  1611 

Citrate  of  sodium  and  po- 
tassium (note)  1165 
Citrene  1015 
Citric  acid  '  56 
Citrine  ointment  1498 
Citroncn  847 
Citronenessenz  1357 
Citroncnkraut  938 
Citronenol  1015 
Citronensaft  848 
CitronensaftsjTup  1405 
Citroncnsaure  56 
Citronensaure    ammoniak- 

Hiissigkeit  861 

Citronensaurcsyrup  1393 

Citronensaure  wismuth-am- 

moniak-losung  863 

Citronensaures  eisen-chinin  667 
Citronensaures  eisen-ehinin- 

fliissigkeit  871 

Citronensaures  eisenoxyd      661 
Citronensaures    eisenoxyd- 

ammonium  662 

Citronensaures  eisen-strych- 

nin  670 

Citronensaures  wismuth         288 
Citronensaures      wismuth- 

oxyd-ammonium  289 

Citronenschale  847 

Citronenschalentinktur        1463 
Citrons  847 

Citronsaure  56,  1164 

Citronsaures  kali  1165 

Citronsaurcs  lithium  901 

Ci»ro-thymate  of  quinine     1216 
Citrullus  colocynthis  477 

Citrus  acris  848 

Citrus  aurantium268,  848,  1002 
Citrus  bergamia  ]l)U2 

Citrus  higaradia  268,  260,  1002 
Citrus  Iiigaradia  myrtifolia 
(note)  209 
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Citrns    bigaradia    sinensis 

(note) 

269 

Citrus  decumana 

268 

Citrus  liinetta 

1002 

Citrus  limonium 

848 

Citrus  liinonum 

847 

Citru*  medica                  268,  848 

Citrus  vulgaris              263, 

1002 

Civet 

1611 

Civet  cat 

1611 

Claret  wine 

1525 

Clarified  cotton-seed  oil 

1012 : 

Clarrjr 

12fiD  ' 

Classification  of  fixed  oils 

977, 

Clavalier 

1539  ; 

Claviceps  pnrpnrea        556,  557 

Clavos  de  e^picia 

363  1 

Clavus  secalinua 

556. 

Chijing 

1258 

Clearing  nuts 

1755 

Cleavers 

1651  i 

Clematine 

1612 : 

Clematis  crispa 

1612 

Clematis  erecta 

1612 

Clematis  flammula 

1612 

Clematis  viorna 

1612  1 

Clematis  Virginiea 

1612' 

Clematis  vitalba 

1612 

Climbiiif:  staff-tree 

1602  1 

Clorure  d'ammonium  pur 

173 

Cloruro  di  calce 

323 

Cloudberry 

1249  : 

Clous  aromatiqnes 

36:5 

Clous  de  girofles 

363  1 

Clove  bark 

1623' 

Clove  pink 

1634 

Cloves 

363 

Clove?  of  garlic 

150 

Club  moss 

905 

Clutia  cascarilla 

367 

Clutia  eluteria 

366 

Clutterbuck's  elaterium 

536 

Clysters 

654 

Cnicin 

1602 

Cnicus  benedictus 

1602 

Cnicus  marianus 

1602 

Coal  fish 

1020 

Coal-gas  liquor 

171 

Coal  naphttia 

1724 

Coal  tar 

1612 

Coal  tar  creasote                49,  4tf6 

Coarse  gamboge 

329 

Coating  pills 

1108 

Cobalt 

1613 

Cobalt  bloom 

1613 

Cobalt  blue 

1613 

Cobalt,  chloride  of 

1613 

Cobalt  glance 

1613 

Cobalt,  sulphocyanate  of 

1613 

Cobaltous  oxide 

1613 

Cobre 

510 

Cobweb 

1613 

Coca 

563 

Coca  blatter 

563 

Coca-tannic  acid 

564 

Cocaine 

563 

Coccine 

1616 

Cocciniglia 

466 

Coccionella 

466 

Coccognin 

942 

Coccoloba  uvifera 

831 

Cocculus 

1614 

Coeculus  chondodendron 

1084 

Cocculus  Indicns         1103 

1614 

Cocculus  lacunosus 

1614 

Cocculus  Levanticus 

1614 

Cocculus  palmatus 

319 

Coftculus  palmatos  (note)    1540 
Cocculus  Plukenetii  1614 

Cocculus  suberosus  1614 

Cocculus  toxiferus  1779 

Coccus  466,  978 

Coccus  cacti  466 

Coccus  Ilicia  466 

Coccus  lacca  1680 

Cochenille  466 

Cochineal  466 

Cochinelletinktor  1449 

Cochinilin  467 

Cochinilla  466 

Cochin  ilia  jaspeada  467 

Cochinilla  renegrida  467 

Cochlearia  aruioracia  252 

Cochlear ia  ofiScinaiis  1615 

Cocinic  acid  1616 

Cocinin  1616 

Coco-nut  oil  973,1615 

Coco-nut  tree  1615 

Coco-olein  1616 

Coco-stearic  acid  1615 

Cocoa-nut  batter  1615 

Cocoa-nut  oil  978,1615 

Cocos  butyracea  978 

Cocos  Ducifera  978,  1615 

Codamia  1067 

Codamino  1062,  1067 

Codeia  468,  1064 

Codein  468 

Codeina  ^  468 

Codeine  468,  1062,  1064 

Codeinum  468 

Cod-liver  oil  978,  1019 

Cod-liver  oil  and  ferrous 

iodide  (note)  1024 

Cod-liver      oil,     glyconin 

emulsion  of  (note)  717 

Cod-liver   oil   with  lacto- 

phosphate  of  lime  (note)  1024 
Cod-liver  oil  with  qui- 
nine 1025 
Cod  oil  978,  1020 
Coelocline  polycarpa  1616 
Ccerulein  4,  935,  9s2 
Coffea  Arabica  306 
Coffee  306 
Coffee  leaves  309 
Cognac  1360 
Cognac  (note)  141 
Cohesion  figures  as  a  means 

of  testing  liquids  (note)  1034 
Cohobation  986 

Cohosh  423 

Coing  du  Bengale  280 

Coke  352,  1612 

Cola  acuminata  1734 

Cola  de  pescado  783 

Colcliiceine  (note)  471 

Colchiei  cormus  469 

Colchici  radix  469,  470 

Colchiei  semen  470 

Colchici  semina  470 

Colchicia  (note)  471 

Colchicine  (note)  471 

Colchico  470 

Colchicum  antumnale    469,  470 
Coleliicum  corm  469 

Colchicum  root  469 

Colchicum  seed  470 

Colchicum  seeds  470 

Colchicum  variegatum         1663 
Colchique  470 

Colcothar  82,  104,  679,  634 

Cold  bath  223 

Cold  cream  1491 


j  Colic-root  1634, 1683 

!  Col  la  di  pesce  783 

Colle  de  poisson  783 

Collidine  1419,  1613 

Collinsonia  Canadensis  1616 

;  Collodion  474,  1206 

Collodion  ^lastique  476 

!  Collodion  stypticam  477 

j  Collodion  styptique  477 

I  Collodion  v6sicans  475 

Collodion  with  cantharides  475 

Collodium  474 

Collodium  cantharidale  475 

•  Collodium  cantharidatum  475 

'  Collodium  cum  eantharide  475 

<  Collodium  elasticum  476 

Collodium  flexile  476 

Collodium  stypticum  477 

'  Collodium  vc^icans  475 

CoUodiumwolle  1206 

j  Colloids  1633 

;  Collutea  arborescens  129S 

Colocasia  esculenta  1694 

I  Colocynth  477 

Colocynth  pulp  477 

Coloeynthein  479 

Colocynthidis  pnlpa  477 

Colocynthin  478 

;  Colocynthis  477 

Colocyntliitin  (note)  478 

1  Cologne  spirit  (^note)  147 

'  Cologne  water  1359 

Colomba  313 

Colombian  ipecacuanha  814 

I  Colombia  320 

I  Colombo  318 

;  Colombowurzel  318 

j  Colophane  1230 

'  Colophene  983,  1045 

j  Colophene  hydrocarbons  983 

Colophonium  1230 

!  Colophony  1230,  1429 

:  Coloquinte  477 

Coloquintenapfel  477 

Coloquintenpillen  1113 

Coloquintida  477 

,  Colorado  potato-beetle  343 

,  Coloring   matter  in  wine, 

I       detection  of  (note)  1520 

Colorless  tincture  of  iodine 

(note)  1460 

'  Coltsfoot  1770 

{  Columb  313 

Columba  313 

;  Columbian  bark  431 

Columliic  acid  321 

Columbin  321 

Columbine  1573 

Columbo  313 

:  Columbo,  American  321 

;  Columbo,  false  321 

,  Columbo  wood  321 

I  Colutea  arborescens  1617 

Colza  oil  977,  1029,  1617 

]  Comb  honey  935 

Comfrey  1760 

Commercial  bicarbonate  of 

I      sodium  1314 

Commercial  chloroform  420 

t  Commercial  mercury  770 

Commercial  oxide  of  zinc  1505 

Commercial   sulphate  of 

bcberine  973 
Commercial  sulphate   of 

iron  (note)  634 

Common  agrimony  1563 

!  Common  American  alder  1563 
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Common  American  tur- 
pentine 142S 
Coinuion  bead  tree  273 
Common  brake  1680 
Common  bugle  1564 
Common  cod  1020 
Common  elder  1265 
Common  English  sorrel  1251 
Common  European  alder  1567 
Common  Euro])can  ash  1647 
Common  Europciin  birch  lj87 
Common  European  cen- 
taury 1602 
Common  European  holly  1668 
Common  European  tur- 
pentine 1428 
Common  European  j'cw-treel  762 
Common  false  pareira  1083 
Common  fennel  696 
Common  frankincense  1425 
Common  garden  nightshade  529 
Common  groundsel  1748 
Common  houseleek  1748 
Common  hydrangea  1665 
Common  ladie3'-slii)iier  515 
Common  laurel  844 
Common  lilac  1760 
Common  mallow  1691 
Common  manna  923 
Common  milkweed  1578 
Common  motlierwort  1683 
Common  ncttlo  1772 
Common  pitch  1429 
Common  potato  529 
Common  polypody  1730 
Common  pumpkin  1085 
Common  ruo  1741 
Common  salt  1320 
Common  scurvy  grass  1615 
Common  silkweed  1578 
Common  soap  1275 
Common  gplcenwort  1580 
Common  sugar  cano  1254 
Common  sunflower  1061 
Common  toadflax  1573 
Common  virgin's  bower  1612 
Common  water  216 
Common  water-parsnep  1750 
Common  white  jasmine  1713 
Common  white  lily  1684 
Common  winter  cherry  1726 
Common  winter  wheat  652 
Common  yellow  Carthage 

na  bark 
Common  yellow  soap 
Compass  plant 
Compound  calomel  pill 

Compound  cathartic  pills  1112 

Compound  chalk  powder  1201 
Compound    decoction    of 

aloes 
Compound    decoction    of 
sarsn])arilla 
.  Compound         effervescing 
powder 
Compound  elixir  of  tarax- 
acum (note) 
Compound  extract  of  colo- 

cynth 
Compound  fluid  extract  of 

sarsaparilla 
Compound  galbanum  plas- 
ter 
Compound  infusion  of  flax- 
seed (note) 
Compound  infusion  of  gen- 
tian 795 


439 
1276 
1749 
1111 


517 


521 


1201 


539 


603 


642 


545 


796 


Compound  infusion  of  or- 
ange peel  791 

Compound  infusion  of  rose    797 

Compound  infusion  of  sen- 
na 798 

Compound  iron  mixture        946 

Compound    lead   supposi- 
tories 1388 

Compound  liniment  of  am- 
monia 851 

Com|»ound  liniment  of  cam- 
])lior  853 

Compound  liniment  of  mus- 
tird  857 

Compound  liquorice  pow- 
der 1202 

Compound  mixture  of  gly- 
cyrrhiza  948 

Compound  mixture  of  sen- 
na 951 

Compound     ointment     of 
mercury  1497 

Compound  ointment  of  sub- 
acetate  of  lead  391,  1503 

Compound  pill  of  assafet- 
ida  1115 

Compound    pill    of    colo- 
cynth  1113 

Compound   pill    of    gam- 
boge       ,  1112 

Compound  pill  of  hemlock  1113 

Compound  pill  of  soap         1109 

Com))ound    pill    of    sub- 
chloride  of  mercury  1111 

Compound  pills  of  aloes      1109 

Compound    pills   of  anti- 
mony 1111 

Compound  pills    of  galba- 
num 1115 

Compound  pills  of  iron        1113 

Compound  pills  of  rhubarb  1117 

Compound  pills  of  storax    1109 

Compound    powder    of  al- 
monds 1197 

Compound        powder        of 
catechu  1200 

Compound  powder  of  cin- 
namon 1199 

Compound  powder  of  gly- 
cyrrhiza  1202 

Compound  powder  of  ipe- 
cacuanha 1202 

Compound  povvder  of  jalap  1203 

Compound  j)owder  of  kino  1203 

Compound  powder  of  mor- 
phine 1204 

Compound       powder       of 
opium  1204 

Com])Ound  powder  of  rhu- 
barb 1204 

Compound  powder  of  scam- 
mony  1204 

Compound  powder  of  trag- 
acanth  1205 

Compound     resin     cerate 
(note)  392 

Comjiound  scammony  pill  1118 

Com])ound  solution  of  io- 
dine 879 

Compound  spirit  of  ether    1345 

Compound  spirit  of  horse- 
radish 1353 

Compound  spirit  of  juni- 
per 1356 

Coirrpound  spirit  of  laven- 
der 1463 

Compound  squill  pill  1109,  1118 


Compound  syrup  of  phos- 
phate of  iron  (note)  681 
Compound  syrup  of  sarsa- 
parilla                                 1410 
Compound  syrup  of  squill  1412 
Compound  syrup   of  stil- 

lingia  1363 

Compound  tincture  of  ben- 
zoin 1442 
Compound      tincture      of 

camphor  1468 

Compound  tincture  of  car- 

diimom  1445 

Compound      tincture      of 

catechu  1446 

Compound      tincture      of 

chloroform  1447 

Compound  tincture  of  cin- 
chona 1448 
Compound      tincture      of 

gentian  1456 

Compound      tincture      of 

iodine  1459 

Compound      tincture      of 

lavender  1403 

Compound  tincture  of  Pe- 
ruvian bark  1448 
Compound      tincture      of 

senna  1472 

Compressed  pills  1109 

Comptonia  as])leni  folia       1617 
Conamarine  (note)  488 

Concentrated  emulsion  of 

almonds  944 

Conchina  917 

Conchiuamine  447 

Conchinine  447,1212 

Concriteoil  of  nutmeg  969,  1026 
Concrete  oil  of  wine  994 

Condensed  milk  838 

Condurango  1628 

Conessine  1781 

Confcctio  amygdala;  1197 

Confcctioarouuitica  (note)     481 
Confeetio   aurantii    corti- 

cis  (note)  481 

Confcctio  e3'nosbati  481 

Confeetio  opii  481 

("onfcctio  piperis  481 

Confcctio  rosaa  481 

Confcctio  rosas  eaninsB  482 

Confeetio  rosae  gallicaB  481 

Confeetio  scammonii  482 

Confeetio  sennae  4S2 

Confeetio  sul]>huris  483 

Confeetio  tercbinthinffi  4S3 

Confection     aromatique 

(note)  481 

Confection  de  scammonee     4S2 
Confection  of  almond  1197 

Confection  of  black  jjepper    481 
Confection  of  opium  481 

Confection  of  orange  peel 

(note)  481 

Confection  of  pips  482 

Confection  of  rose  481 

Confection  of  roses  481 

Confection  of  scammony        482 
Confection  of  senna  482 

Confectiop  of  sulphur  483 

Confection  of  turpentino       483 
Confection  opiac6  481 

Confectiones  480 

Confections  480 

ConfervoideaB  215 

Congo  root  1734 

Conhydrine  487 
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Coniferin  1427,  1514 

Coniterin  (note)  1427 

Conii  folia 

Conii  fructus 

Coniic  acid 

Conine  485,436,  487,  1611 

Conioselinum  Canadenso     1617 

Cuniuui 

Conium  leaves 


484 
484 
485 


4.S4 
484 


Conium  tnaculatum         194,484 
Cuniuin  jjlaster  (note)  488 

Conserva  amygdularum        1197 
Conservii  cynorrhodi  482 

Conserva  rosarum  481 

Conserve  d'amandes  1197 

Conserve  de  cynorrhodon       482 
Conserve  d"eoorce  d'orange 

(note)  481 

Conserve  de  rose  rouge         481 
Conserves  480 

Conspectus  of  the  principal 


species  of  cinchona 

431 

Consfantia  wine 

1523 

Constantinople  opium 

(note) 

1059 

Contrayerva 

1617 

Convallamarin 

1617 

Convalliiria  majalis 

1617 

C^nvallaria  polygonatum 

161S 

Convallarus 

1C17 

Convolvulic  acid 

821 

Convohulin                      821,  S22 

Convolvulus  batatus 

187 

Convolvulus  jalapa 

820 

Convolvulus  scammonia 

1286 

Convolvulus      scoparius 

(note) 

1037 

Con  vol  \  us  panduratus 

1613 

Cooper's  gelatin 

784 

Copahu 

489 

Copaiba 

489 

Copaibaol 

1009 

Copaifera  Beyrichii 

489 

Copaifera  bijuga 

490 

Copaifera  cordifolia 

490 

Copaifera  coriacca          489,  490 

Cop;iifera  Guianensis 

489 

Copaifera  Jaequini 

489 

Copaifera  Jussieui 

490 

Copaifera  Langsdorffii 

489 

Copaifera  laxa 

490 

Copaifera  Martii 

490 

Copaifera  mu!tijuga 

490 

Copaifera  nitida 

490 

Copaifera  oblongifolia 

490 

Copaifera  officinalis 

489 

Copaifera  Sellowil 

490 

Copaiva 

489 

Copaiva-balsam 

489 

Copaiva-piilen 

926 

Copaiviate  of  sodium 

491 

Copaivic  acid        491,  926, 

1231 

Copal 

1618 

Copalchi  bark  (note) 

366 

Copalm  balsam 

1686 

Copernieea  cerifera 

978 

Copernicus  cerifera 

385 

Copi  cotta 

306 

Copper 

510 

Copper  acetate 

506 

Copper,  black  oxide  of 

1620 

Copper  sulphate 

508 

Copperas  (note) 

684 

Coptine 

1620 

Coptis 

1620 

Coptis  anemonsefolia 

1620 

Coptis  teeta 

1620 

Coptis  teeta  (note)  1540 

Coptis  trifolia  1620 

Coquelicot  1243 

Coquelourde  1195 

Coqueluchon  125 

Coquetta  bark  440 

Coral  1620 

Coral  root  1621 

Corallin  1621 

Corallin  red  1621 

Conillin  yellow  1621 

Corallium  rubrum  1620 

Corallorhiza  odontorhiza     1621 

Corbezzolo  1508 

Cordia  Boissieri  1569 

Coriamyrtin  1622 

Coriander  493 

'  Coriander  fruit  493 

I  Coriandre  493 

j  Coriandri  fructos  493 

I  Coriandro  493 

!  Coriandrum  493 

Coriandrum  sativum  493 

j  Coriaria  angustissima  1622 

Coriaria  myrtifolia    1298,  1622 

Coriaria  ruscifolia  1622 

!  Coriaria  sarmentosa  1622 

Coriaria  thjmifolia  1622 

Coridine  1613 

I  Corinthian  raisins  1508 

I  Cork  1622 

Corn  poppy  1243 

!  Corn  rose  1243 

Com  smut  1505 

I  Corn  starch  190 

j  Comic  acid  495 

Cornin  495 

■  Cornine  495 
j  Cornu  1659 
I  Cornu  nstum  1659 

Corn us  494 

Cornus  circinata  495 

Cornus  florida  494 

Cornus  serieea  495 

!  Corrosive  chloride  of  mer- 

j      cury  747 

Corrosive  sublimate  747 

;  Corroval  1780 

i  Corrovaline  17S0 

I  Corsican  moss  1650 

Corteccia  de'Angustura  511 

Corteccia  della  querela  1209 

Corteccia  di  simaruba  1449 

j  Cortecua  di  salcio  12C3 

j  Cortex  am-antiorum  208 

j  Cortex  aurantiorumdulcium  268 

'  Cortex  beberu  972 

Cortex  caryophyllata  1623 

Cortex  cascarilla;  366 

'  Cortex  cinnamomi  cassiae      460 

i  Cortex  cinnamoiui  Zeylonici  460 

I  Cortex  coccognidii  941 

■  Cortex  cutilaban  1G27 
:  Cortex  ehiterias  366 

Cortex  frangulaa  697 

I  Cortex  fructus  aurantii  268 

Cortex  fructus  citri  847 

i  Cortex  mezerei  941 

j  Cortex  musenae  (note)  828 

Cortex  pomornm  aurantii      268 

I  Cortex  radicis  granati  723 

I  Cortex  thuris  366 

I  Cortex  thymeleoe  941 

I  Cortex  thymiamatis  1373 

I  Corteza  de  Angostura  511 

Corfeza  de  granada  723 

I  Corteza  de  naranja  268 


!  Corteza  de  roble  1209 

Corteza  de  sauce  1263 

I  Corteza  de  simaruba  1749 

'  Cortinic  acid  1623 

Corydiilin  1623 

;  Corydaline  1623 

I  Corydalis  formosa  1623 

Corvdalis  tuberosa  1624 

'  Coryllus  avcllana  977 

'  Corylus  rostrata  162.5 

Corypha  cerifera  1598 

Cosamum  fenestratnm  321 

Coscinium  fenestratnm  321 

Coscinium        fenestratum 

(note)  1540 

Cosmoline  1089 

I  Cotarnine  1063 

'  Cotobark  1623 

Cotoin  1623 

I  Coton  722 

I  Cotone  722 

Cotoneaster  vulgaris  (note)  182 

Cotton  722 

i  Cottonroot  bark  720 

i  Cotton-seed  oil  977,  1012 

Cotton-seed   oil   group  of 


fixed  oils 

977 

Cotton  seeds 

721 

Cotula 

1625 

Cotyledon  umbilicus 

1625 

Couch-grass 

1478 

Couleuvree  de  Virginie 

1301 

Coumaric  acid 

1696 

Coumarin                     1684 

1696 

Coumarouna  odorata    569 

1768 

Couperose  bleu 

508 

Court  plaster      547,  1442 

1626 

Coury  (note) 

373 

Consso 

297 

Cowbane 

1611 

Cowdie  resin 

1430 

Cowhage 

1702 

Cow  parsnep 

1663 

Cowrie  resin 

1430 

Cow  tree 

1626 

Coxe's  hivo  symp 

1412 

Crab  orchard  salt 

1626 

Crabs'  claws 

1626 

Crabs'  eyes 

1626 

Crabstones 

1626 

Craie 

499 

Craie  pri-cipif^e 

313 

Craie  preparee 

500 

Cramp  bark 

1521 

Cranberries 

1620 

Cranberry  bush 

1521 

Cranberrj-  tree 

1521 

Cranesbill 

709 

Cranesbill  root 

709 

Crata?gu3  oxycantha  (note)  182 

Crataegus  oxycantha 

1623 

Cravo  da  India 

363 

Crazy  weeds 

16S8 

Cream  nuts 

1590 

Cream  of  tartar 

1152 

Cream  of  tartar  whey 

1154 

Cream  syrnps  (note) 

1406 

Creasol                           496, 

1125 

Creasote                         495, 

1124 

Creasote  mixture 

945 

Creasote  water 

237 

Creasotum 

495 

Creeping  blackberry 

1249 

Creme  de  soufre 

1379 

Creme  de  tartre 

1152 

Creme  froide 

1491 

Cremor  de  tartaro 

1152 
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Cremor  tartari  1152 

Creinor     tartari     solubilis 

(note)  1153 

Creniore  di  tartaro  1152 

Creosote  495,1124 

Cresol  496,1125 

Cress-seed  oil  977 

Cresylic  acid  60,  496 

Creta  499 

Creta  praocipitata  313 

Creta  pra9parata  500 

Crimea  rhubarb  1240 

Cristaux  de  Venus  506 

Crocetin  1652 

Crocin  502,  1652 

Crocus  501 

Crocus  martis  aperiens  679 

Crocus  of  antimony  1626 

Crocus  orientalis  (note)  502 
Crocus  sativus  501 

Croton  balsamiferum  367 

Croton  benzol  2S6 

Croton  cascarilla  367 

Croton-chloral  1605 

Croton  eluteria  366 

Croton  lacciferum  1680 

Croton  lineare  367 

Croton  malambo  •    1690 

Croton  oil  977,  1051 

Croton  oil  collodion  (note)  476 
Croton  oil  crayons  (note)  1053 
Croton  pavana  1053 

Croton  j)seudo-china  (note)  366 
Croton  Sloanei  (note)  367 

Croton  suberosum  (note)  366 
Croton  tiglium  978,  1051 

Crotonic  acid  1052 

Crotonol  1051,  1052 

Crotonylen  1613 

Crowfoot  1737 

Crown  bark  of  Loxa  429 

Crude  antimony  206 

Crude  borax  1316 

Crude  carbolic  acid  1618 

Crude  copal  1618 

Crude  liquorice  61  5 

Crude  oil  of  amber  (note)  1043 
Crude  pyroligneous  acid  26 
Crude  saltpetre  1182 

Crude  tartar  1152 

Crude  turpentine  1425 

Crumb  of  bread  943 

Cryolite  1323 

Cryptopia  1067 

Cryptopine  1062,  1067 

Crystal  mineral  1182 

Crystalline  1571 

Crystalline  aconitine  (note)  123 
Crystallized  digitalin  524 

Crystallized  subacetate  of 

lead  (note)  885 

Crystallized  verdigris  506 

Crystalloid  tannin  115 

Crystalloids  1633 

Crystals  of  tartar  1152 

Crystals  of  Venus  506 

Ciibcb  504 

Cubeba  594 

Cubeba  clusii  (note)  504 

Cubeba  olBcinalis  504 

Cuhebae  504 

Cubebe  poivre  h  queue  504 

Cubcbicacid  505 

Cubebin  505 

Cuhebs  504 

Cubic  nitre  1332,  1707 

Cubic  pyrites  (note)  1382 


Cuckoo  flower  1597 

Cucumber  ointment  1627 

Cucumber  seeds  ]()27 

Cucumber  tree  916 

Cucumis  colocynthis  477 

Cucumis  propbetorum  535 

Cucumis  sativus  1627 

Cucurbita  citrullus  1627 

Cucurbita  lagenaria  1627 

Cucurbita  maxima  1086 

Cucurbita  Melo  1627 

Cucurbita  occidentalis  1086 
Cucurbita  pepo            1085,  1627 

Cucurbitine  1086 

Cudbear  1688 

Cudweed  1655 

Cuichunchulli  (note)  817 

Cuichunchulli  1676 

Cuivre  510 

Cuivre  ammoniacal  1628 

Culilawan  1627 

Cultivated  nutmeg  969 
Cultivation     of    cinchona 

(note)  426 
Cultureof  raisins  (note)  1507 
Culver's  physic  846 
Culver's  root  846 
Cumin  aldehyd  1628 
Cumin  des  pr§8  362 
Cumin  seed  1627 
Cuminol  1628 
Cuminum  1627 
Cuminum  cyminum  1627 
Cundurango  1628 
Cundurango  bianco  1628 
Cunila  mariana  1628 
Cunila  pulegioidea  737 
Cupellation  242 
Cupels"  1080 
Cuprca  bark  442 
Cupressus  thujoides  1432 
Cuprcum  iilum  510 
Cupri  acetas  606 
Cupri  sulphas  608 
Cupric  oxide  510 
Cuprous  oxide  610 
Cuprum  510 
Cuprum  aluminatura  509 
Cuprum  ammoniatum  1628 
Cuprum  sulfuricum  ammo- 
niatum 1628 
Cuprum  sulfuricum  purum  508 
Cuprum  vitriolatum  508 
Curafoa  aloes  155 
Curara  1779 
Curare  1779 
Curaria  '  1780 
Curarine  1780 
Curcas  multifidus  1582 
Curcas  purgans  1053,  1582 
Curcuma  1629 
Curcuma  angustifolia  1694 
Curcuma  longa  1629 
Curcuma  rotunda  1629 
Curcuma  speeiosa  1630 
Curcuma  zedoaria  1782 
Curcuma  zerumbet  1782 
Curcumin  1629 
Currant  essence  1649 
Currant      paste    lozenges 

(note)  1480 

Currant  syrup  1405 

Currant  wine  1530 

Currants  1607 

Currier's  sumach  1622 
Currus    triumpbalis   anti- 

monii  198 


Cusconidine  447,  448 

Cusconine  447,  448 

Cusparia  bark  511 

Cusparia  febrifuga  611 
Cuspariaj  cortex              511,  974 

Cusparin  612 

Cusso  297 

Cutch  375 

Cutt  375 

Cuttle-fish  1630 

Cuttle-fish  bone  1630 

Cyaneiserikalium  1170 

Cyanhydric  acid  70 

Cyanide  of  ethyl  1666 

Cyanide  of  gold  165G 

C3'anide  of  mercury  757 

Cyanide  of  potassium  1166 

Cyanide  of  silver  243 

Cyanide  of  zine  1630 

Cyankalium  1166 

Cyanogen  74 

Cyanquecksilber  757 

Cyansilber  243 

Cyanure  d'argent  243 

C.vanure  de  mercure  757 

C}-anure  dc  potassium  1166 

Cyanuret  of  mercury  757 

Cj-anuret  of  ])otassium  1166 

Cyanuret  of  silver  243 

Cyanuret  of  zinc  1630 
Cyanuretum   ferroso-potas- 

sicum  1170 
Cyanuretum    bydrargyri- 

cum  757 

Cyanuretum  kalicum  1 166 

Cyanuretum  potassium  1166 

Cyanwasserstotf-saure  70 

Cycas  circinalis  1743 

Cycas  revoluta  1743 

Cyclamen  Europaum  1630 

Cyclamin  1630 

Cyclamiretin  1631 

Cyclopia  brachypoda  1763 

Cyclojiia  genistoides  1 763 

Cyclopina  1763 

Cydonia  vulgaris  514 

Cydonin  514 

Cydonium  613 
Cymene  4, 1016, 1045, 1051, 1628 

Cyminum  1628 

Cymogene  1739 

Cymol  1613 

Cynanchum  argel  1297 
Cynanchum  monspeliacum  1289 

Cynanchum  oleajfolium  1297 

Cynanchum  vincetoxicum  1631 

Cynara  scolymus  1631 

Cynips  gallaj  tinctoriae  700 

Cynips  Kollari  (note)  700 

Cynips  quercdsfolii  700 

Cynoglossum  officinale  1631 

Cynorrhodon  1247 

Cynosbata  1247 

Cyphomandra  botacea  56 

Cypripedin  515 

Cypripedium  614 

Cypripedium  acaule  514 

Cypripedium  humile  614 

Cypripedium  parvitlorum  614 

Cypripedium  pubescens  514 

Cypripedium  spectabile  614 

Cyprischer  terpentin  1430 

Cystin  1578 

Cytisin  1630 

Cytisine  1630 

Cytisus  laburnum  1630 

Cytisus  scoparius  1291 
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D 

Daffodil  1706 

Dajaksch  lfi;{2 

Dalmatian  insect  powder     1673 
Dainiana  1632 

D;iraarra  australis  1431 

Diiinarra  turpentine  1430 

Dandelion  1423 

Daniella  thurifera  1714 

Dantzic  potash  1159 

Daphne  ulpina  942 

Daphne  gnidium  941 

Daphne  hxureola  941 

Daphne  mezereum  941 

Daphnelin  942 

Daphnin  942 

Darnel  1689 

Datura  alba  1364 

Datura  fastuosa  1364 

Datura  ferox  1364 

Datura  stramonium  1363 

Datura  tatula  1363 

Daturine  283,  1364 

Daucus  carota  1598 

Deacon's  process  for  chlo- 
rine (note)  235 
Dead  oil  48 
Deadly  nightshade  281 
Deeocta  516 
Decode  d'aloes  compose  517 
Decocte    da   bois  de  Cam- 

pSche  519 

Decocte  d'^corce  de  chene    520 
Decocte  d'ecorce  de  la  ra- 

cine  de  grenadier  519 

Decocte  de  lichen  d'Islande  518 
Decocte.  d'orme  523 

Decocte  de  quinquina  jaune  518 
Decocte     de     salsepareille 

compose  521 

Decoction  of  barley  519 

Decoction     of    blackberry 

root  1250 

Decoction  of  broom  522 

Decoction  of  cetraria  518 

Decoction  of  dogwood  519 

Decoction  of  elm  bark  523 

Decoction  of  Iceland  moss    518 
Decoction  of  logwood  519 

Decoction  of  oak  bark  520 

Decoction  of  pareira  520 

Decoction     of     pipsissewa 

(note)  513 

Decoction  of  pomegranate 

root  519 

Decoction  of  poppies  520 

Decoction  of  red  cinchona 

(note)  519 

Decoction  of  sarsaparilla  520 
Decoction  of  seneka  (note)  522 
Decoction  of  taraxacum  523 
Decoction  of  uva  ursi  (note)  523 
Decoct iijn  of  yellow  bark  518 
Decoction  of  yellow  cin- 
chona (note)  518 
Decoction      of      Zlttmann 

(note)  522 

Decoctions  516 

Decoctum  ad  ictericos  1603 

Decoctum  aloes  compositum  517 
Decoctum  cetrariae  518 

Decoctum  chimaphilas 

(note)  518 

Decoctum  china;  regias  518 

Decoctum  cinchonaD    flavte 
(note)  518 

118 


519 
519 

519 
519 
519 
519 
619 
620 
520 
520 
520 
520 


521 

522 

622 
522 
522 
523 
523 


Decoctum  cinchonae  rubrae 

(note) 
Decoctum  cornus  floridae 
Decoctum    corticis    radicis 

granati 
Decoctum  dulcaraarae 
Decoctum  granati  radicis 
Decoctum  hajmatoxyli 
Decoctum  hordei 
Decoctum  i)apaveri3 
Decoctum  pareirae 
Decoctum  quercfls 
Decoctum  quercfls  albae 
Decoctum  sarsae 
Decoctum sarsae  compositum  521 
Decoctum  sarsaparillaecom 

positum 
Decootum  sarsaparillse  com 

positum  fortius  (note) 
Decoctum  sarsapari life  com 

positum  mitius  (note) 
Decoctum  scoparii 
Decoctum  senega;  (note) 
Decoctum  taraxaci 
Decoctum  ulrai 
Decoctum  uvae  ursi  (note) 
Decoctum  Zittmanni  (note)  522 
Dedalera  525 

Deerberry  702 

Degutt  1587 

Dekacrylic  acid  1623 

Delphinia  1361 

Deiphinic  acid  1361 

Delphinine  1361 

Delphinium  consolida  1682 

Delphiuium  exaltatum  1682 
Delphinium  staphisagria  1361 
Delphinoidine  1361 

Delphinus  phocsena  971 

Delphisine  1367 

Denarcotized  laudanum  1467 
Denarcotized  opium  1078 

Dent  de  lion  1423 

Deodorized    cod-liver    oil 

(note)  1024 

Deodorized      tincture     of 

opium  1468 

Deodoroline  1089 

Depilatory  of  sulpbydrate 

of  calcium  327 

Dermophylla  pendnlina  1762 
Deshler's  salve  (note)  392 

Destillirte  wiisser  212 

Destillirter  essig  20 

Destillirtes  wasser  237 

Deutazotate    do    mercure 

liquide  878 

Deuteropine  1062 

Deuto-chlorure  de  mercure  747 
Deuto  iodure  de  mercure  758 
Deutoioduretum  hydrargyri  758 
Deuto-sulfjite  de  mercure  765 
Deut-oxide  de  mercure  763 

Deutoxide  de  plomb  1137 

Deutoxide  of  manganese  918 
Deut-oxide  on  peroxide  de 

mercure  763 

Devil's  bit  1683 

Dew- berry  1249 

Dewees'  carminative  949 

Dewees'  tincture  of  guaiao  1456 
Dextrin  (note)  17 

Dextrin  188,  924 

Dextrose  144,  188 

Dextro-tartarie  acid  121 

Dhak-tree  (note)  832 

Diachylon  552 


Diachylon-pflaster  550 

Diachylon  plaster  650 

Diachylonsalbe  1493 

Dialysatea  1633 

Dialysis  1632 

Dialyzed  iron  1644 

Diamond  351 

Dianthus  caryophyllns  1633 
Diaphoretic  antimony  1633 

Diarbekir  manna  (note)  922 
Diastase  189,  743,  917 

Dibenzoyl  bydrocotin  1624 

Dibutyraldine  487 

Dicentra  Canadensis  1623 

Dichloro-methane  1608 

Dicinchonine  447,  448 

Diconchinine  447,  448 

Dictamus  albus  1634 

Diente  de  leon  1423 

Diervilla  Canadensis  1634 

Diervilla  tnfida  1634 

Diffusate  1633 

Digallic  acid  61,  114,  701 

Digger  pine  1427 

Digitale  pourpree  625 

Digitalein  625 

Digitalein  524 

Digitalic  acid  527 

Digitalin  523 

Digitaline  623 

Digitalinum  523 

Digitaliretin  524 

Digitalis  525 

Digitalis  fat  524 

Digitalis  folia  525 

Digitalis  leaf  525 

Digitalis  leaves  525 

Digitalis  purpurea  284,  525 

Digitallacrin  524 

Digitaloin  624 

Digitalose  524 

Digitate  jalap  (note)  824 

Digitin  524 

Digitonin  525 

Digitoxin  523 

Dihomocinchonino  447,  448 
Dihydro  chloride  1045 

Dihydroxyl-quinine  1227 

Dill  193.  1000 

Dill  fruit  193 

Dillol  193,  1000 

Dill  wasser  231 

Dill  water  231 

Diluted  acetic  acid  25 

Dilute<l  alcohol  139,  147 

Diluted  hydrobromic  acid  62 
Diluted  hydrochloric  acid  69 
Diluted  hydrocyanic  acid  70 
Diluted  muriatic  acid  69 

Diluted  nitrate  of  silver  247 
Diluted  nitric  acid  86 

Diluted  nitrohydrochloric 

acid  87 

Diluted  nitromuriatic  acid  87 
Diluted  phosphoric  acid  95 

Diluted  solution  of  subace- 

tate  of  lead  886 

Diluted  sulphuric  acid  110 

Dimethyl  ether  of  thymo- 

hydroquinone  254 

Dimethyl  phenol  496 

Di-methyl-p  rotocatechuic 

acid  1253 

Dinitro-cellnlose  1206 

Dinneford's  magnesia  911 

Dinner   pills,    Lady    Web- 
ster's mo 
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Dioscorea  sativa  1634  ] 

Uioscorea  villosa  16?.4  ' 

Dioscorein  ]6;'.4  i 

]>iosina  crenata  303 

Diospyros  1634 

Itiospyros  Yirginiana  1634 

Dioxide  ofleacl  1127 

Dioxide  of  manganese  918 

Dioxykinon  1562 

Dioxvstrychnine  1369 

Diphcnyl  1613 

Dippel's  animal  oil  163o 

Dipping  liquid  609 

Dipterix  odorata  1768 

Dipterocarpus  lajvis  1779 
Diptolepis  gallae  tinctorisB  700 
Diquinidine                      447,  448 

Dirca  palustris  1635 
Diserneston  gummiferum      167 

Dit^placeinent  574 

Distillatory  apparatus  582 

Distilled  glycerin  711 

Distilled  oils  982 

Distilled  %-incgar  20 

Distilled  water  237 

Distilled  waters  212 
Distylium    racemosum 

(note)  700 

Disiilphate  of  quinine  1219 

Disulphido  of  carbon  358 
Dita                                     •  1635 

Ditamine  1635 

Ditoplaxis  muralis  1750 

Diuretio  salt  1147 

Divinum  reniedium  1670 
Dobry    wutky,    Russian 

(note)  141 
Dog-grass  1478 
Dog  rose  1247 
Dog's-tooth  violet  1639 
Dogwood  494 
Doigtier  625 
Doldenbliithiges  harnkraut  402 
Dolichos  jiruricns  1702 
Dolico  suottanto  1702 
Dolomite  914 
Dombcya  excelsa  1431 
Dombeya  turpentine  1431 
Donaldson's  test  for  sugar  1259 
Donovan'sclie  tropfen  802 
Donovan's  solution  862 
Doppelt-chromsaurcs  kali  1151 
DoppcIt-koli!en?aurcs  kali  1148 
Doppeltkohlensaures  na- 
tron 1313 
Doppelt-weinsaurcs  kali  1152 
Dorema  ammoniacum  107 
Dornige  aralienrinde  1575 
Dorsch  1020 
Dorsfenia  contrayerva  1617 
Dorstenia  Drakena  1617 
Dorstenia  Houstonia  1617 
Doryphora  deeemlineata  343 
Dosten  •  1078 
Double  aquafortis  82 
Douce-ainere  529 
Dover's  powder  1202 
Dower'sclies  pulver  1202 
Dracaena  draco  1636 
Dracajna  schizantha  1636 
Draconin  1635 
Dracontium  1635 
Dracontium  foetidum  1635 
Dragante  1476 
Dragon  root  1577 
Dragon's  blood  1636 
Dragons  (note)  739 


Dreche  917 

Dried  alum  104 

Dried  carbonate  of  soda  1325 

Dried  carbonate  of  sodium  1325 

Dried  ferrous  sulphate  685 

Dried  sulphate  of  iron  685 

Drimys  Uranatensis  (note)  1778 

Drimys  Mexicana  (note)  1778 

Drop  dragon's  blood  1636 

Drosera  1636 

Drosera  longifolia  1636 

Drosera  rotundifolia  1636 

Dry  extract  of  malt  fi30 

Dry  red  wines  1527 

Dry  white  wines  1527- 

Drying  oils  979 

Drymis  Winleri  1778 
Dryobalanops  aromatica 

(note)  333 

Dryobalanops  aromatica  1054 

Dryobnianops  camphor  333 

Dryobalanops  camphora  1004 
Dryobalanops  oil  of  cam- 
phor 
Duboisia  Ilopwoodil 
Duboisia  Leichardtii 
Duboisia  myoporoides 


1005 
1637 
1637 
283, 
1637 
283 
1637 


Duboisine  (note) 
Duboisine 
Duflos's  antidote  to  ar- 
senic 891 
Dugong  oil  (note)  1020 
Dulcamrtra  529 
Dulcamaretin  531 
Dulcamarin  531 
Dulcit  1256 
Dull  reddish  catechu  (note)  378 
Dupuytren's  ointment  1492 
Durchwachsener  wasser- 
banf 


Dutch  camphor 
Dutch  liquid 
Dutch-trimmed 

(note) 
Dutch  white 
Dwarf  elder 
Dwarf  nettle 
Dyer's  alkanet 
Dyers'  broom 
Dyer's  madder 
Dyer's  onk 
Dyer's  saffron 
Dyer's  weed 


608 
331 
414,  1606 
rhubarb 

1239 
1132 
1755 
1772 
1507 
1052 
1740 
700 
1599 
1652 


232 

238 
240 
905 
224 
865 
880 
473, 
1776 
905 
905 


E 

Earth-nut  oil  977 
Earthy  cobalt  1613 
East  India  arrowroot  1694 
East  India  kino  830 
East  India  refined  salt- 
petre 1182 
East  India  sarsaparilla  1280 
East  India  tobacco  (note)  1417 
East  Tennessee  ])inkroot  1343 
Eau  alcaline  gazeuse  892,  895 
Eau  ammoniaque  226 
Eau  ammoniaque  forte  228 
Eau  blanche  886 
Eau  camphree  233 
Eau  chloree  234 
Eau  cr6osotee  237 
Eau  il'amandes  amSres  231 
Eau  d'ancth  216,231 
Eau  d'anis  232 


Eau  le  cannello  236 

Eau  de  chloroforme  230 

Eau  de  cologne  1359 

Eau  de  fenouil  238 

Eau  de  Javelle  1610 

Eau  de  laitue  843 

Eau  de  lavando  1356 

Eau  de  lithine  880 

Eau  de  luce  1276 

Eau  de  mcnthe  poivr^e  240 

Eau  de  menthe  verte  240 

Eau  de  naplie  232 

Eau  de  saturne  886 

Eau  de  vie  1360 

Eau  de  vie  de  grains  1355 

Eau  distillee  237 

Eau  distillee  de  carvi  234 
Eau     distillee    de     fleurs 

d'oranger 
Eau   distillee  de  laurier- 

cerise 
Eau  distill6e  de  rose 
Eau  divine  de  Fernel 
Eau  gazeuse  simple 
Eau  liqueur  de  chaux 
Eiui  mngnfisienne 
Eau  mCdicinale  d'Husson 

Eau  phag6d6nique 
Eau  phag6denique  noire 

Eau  regale  86 

Eaux  distill6es  212 

Ebil  359 

Ecbalii  fructus  533 

Eebalium  agreste  533 

Eebalium  elatcrium  532 

Ecbalium  oflicinarum  633 

Ecballin                              .  535 

Ecboline  659 

Ecgonine  664 

Echinops  Persica  (note)  922 

Echitaine  1635 

Echitamine  1635 

Echitainmonium  1635 
Echitammonium  hydroxide 

1635 

Echites  scholaris       .  1635 

Ecorce  d'aralia  6pineuse  1675 

Ecorce  d'azedarach  273 

Ecorce  de  bcbeeru  972 

Ecorce  de  bigarade  208 
Ecorce  de  cerisier  de  Vir- 

ginie  1192 

Ecorce  de  ch6ne  1209 

Ecorce  de  citron  847 
Ecorce    de     cornouiller   ^ 

grandes  fleurs  494 

Ecorce  de  garou  941 

Ecorce  de  granade  723 
Ecorce  de  la  raeiue  de  co- 

tonnier  720 
Ecorce  de  la  racine  de  gren- 
adier 723 
Ecorce  de  laur6ole  941 
Ecorce  de  limon  847 
Ecorce  de  magnolier  916 
Ecorce  de  margousier  273 
Ecorce  de  mcleze  844 
Ecorce  de  mez6r6on  941 
Ecorce  de  noyer  gris  825 
Ecorce  d'orangc  268 
Ecorce  d'orangcs  ameres  268 
Ecorce  d'oranges  douces  268 
Ecorce  d'orme  1487 
Ecorce  de  quillaya  1211 
Ecorce  de  racine  de  berbe- 
rides  1586 
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Ecorce  de  ronce  noir  1249 

Ecorce  de  simarouba  1749 

Ecorce  de  soule  1263 

Ecorce  de  thyiii6I6e  941 

Ecorce  €leutU^rienne  36fi 

Ecuelle  1015 

Edinburgh  ale  1530 

Effervescing   carbonate  of 

lithium  900 

Efferieseing  draught  S49,  950 
Effervescing  powders! note)  1201 
Effervescing     solutioa     of 

lithia 
Effervescing     solution     of 

potash 
Effervescing     solution    of 

soda 
Egg,    how  to  know  when 

it  is  fresh 
Eglantine 

Egyptian  opium  (note) 
Egvptian  wheat 
Ei' 

Eibiseh 
Eibischwurzel 
Eiehenrinde 
Eichenrinden-absud 
Einfach  kohlensaures  na- 
tron 1321 
Einfache  opiumtinktur        1460 
Einfaehes  cerat  386 
Einfaebes  zimintwasser 
Einreibungen 
Eisen 

Eisenchlorid 
Eisenehioridtinktur 
Ei^encitrat 
Eisondraht 
Eisenfeilicht 
Eisenhut 
Eisenhutblatter 
Eisenhutknollen 
Eisenhutknollen-eitrakt 
Eisenhuttinktur 
Eisenjudur 
Eisenjodiir  pillen 
Eisenjodiirsyrup 
Eisen  lactat 
Eisenoxydhydrat 
Eisenoxyd  oxydul 
Eisenoxydpastillen 
Eisenpastillen 
Eisenpflaster 
Eisenphosphatsyrup 
Eisenwein 
Eisenweinstein 
Eisessig  25 

Eiaeocarpus  eopaliferos  161S 
Elaidic  acid  9S0 

Elaidin  9S0,  1028 

Eiain  9S0 

Elais  Guiniensis  978 

Eiaphrium  eleiuiferum  536 

Eiaphrium  tonientosum  1760 
Elastisches  collodium  476 

Etateric  acid  535 

Elateride  535 

Elaterin  532 

Elaterinum  532 

Elaterio  533 

Elaterion  533 

Elaterium  533 

Elaterium,  cultivation   of 

(note)  534 

E  latin  535 

Elder  1265 

Elder  berries  1266 


Elder  flowers 
Elderflower  water 
Elder  wine 
Elecampane 
Electuaire  (note) 
Electuaire  de  poivre 


1265 
241 

1530 
799 
481 
481 


880 

892 

895 

1081 
15S3 
1U60 

652 
1080 

158 

15S 
1209 

520 


236 
851  i 
6S7 
660  : 

1453 
661 
691  I 
691 
125  I 
125 
123  f 
586  i 

1437  i 

672  I 
1114  1 

i:;98  I 

674 

679 ; 

673  I 
14S3  i 
1483  i 

515 
1402  ! 
1535,  1530  I 
665 


Electuaire  de  scammonee  482 

Electuaire  de  s^ne  compost  482 

Electuaire  de  soufre  483 

Electuaire  l^nitif  482 

Electuaire  opiaee  481 

Electuaire  terebintbine  483 

Eleetuaires  480 

Electuaries  480 
Electuarium     aromaticum 

(note)  481 
Electuarium  de  senna  com- 

positum  482 

Electuarium  e  senna  482 

Electuarium  lenitivum  482 

Electuarium  piperis  481 

Electuarium  sulphuris  483 
Electuarium  terebinthina- 

tum  483 

Electuarium  theriaca  481 

Eleuii  536 

Elcinin  537 
Elemisalbe                               1494 

Eleoptene  984 

Elettaria  cardamomnm  361 

Ek-ttaria  major  (note)  360 

Elixir  aurantii  538 

Elixir  calisayae  (note)  537 
Elixir  de  propriety  1438 
Elixir  desalut  1472 
Elixir  febrifuge  d'Hnxam  1448 
Elixir  of  beef,  wine,  and 

iron  (note)  537 
Elixir  of  bismuth  (note)  537 
Elixir  of  bromide  of  am- 
monium (note)  537 
Elixir  of  bromide  of  po- 
tassium (note)  537 
Elixir  of  bromide  of  so- 
dium (note)  537 
Elixir  of  calisaya  and  iron 

(note)  538 
Elixir  of  calisaya  bark  (note)538 
Elixir    of  calisaya,    iron, 

and  bismuth  (note)  538 
Elixir  of  chloral  hydrate 

(note)  538 

Elixir  of  coca  565 

Elixir  of  coca  leaves  (note)  538 

Elixir  of  corydalis  (note)  538 

Elixir  of  fraiigula  698 

Elixir  of  gentian  (note)  538 
Elixir  of  gentian  and  iron 

(note)  538 

Elixir  of  gnarana  (note)  538 

Elixir  of  hops  (note)  538 
Elixir  of  iron  and  quinine 

(note)  538 
Elixir   of    liquorice,    aro- 
matic (note)  538 
Elixir    of    monobromated 

camphor  (note)  336 
Elixir  of  orange  538 
Elixir  of  pancreatine  1719 
Elixir  of  pepsin  and  bis- 
muth (note)  538 
Elixir  of  pepsin,  bismuth, 

and  strychnine  (note)  539 
Elixirofphosphatesof  iron 

and  quinine  (note)  539 
Elixir  of  pyrophosphate  of 

iron  (note)  539 


Elixir  of  pyrophosphate  of 
iron,  quinine,  and  strych- 
nine (note)  539 

Elixir  of  salicylic  acid  (note)  99 

Elixir  of  taraxacum,  com- 
pound (note)  539 

Elixirof  turkey-corn  (note)  538 

Elixir  of  valerianate  of  am- 
monium (note) 

Elixir  of  vitriol 

Elixir  paregoricum 

Elixir  paregorique 

Elixir  proprietatis 

Elixir  proprietatis  Para- 
celsi 

Elixir  salutis 

Elixir  tniumatieum 

Elixir  vitrioli  Mynsichti 

Elixir  vitriolique 

Elixiria 

Elixirs 

Ellagic  acid 

Ellebore  blanc 

Ellebore  noire 

Ellcboro  bianco 

Elleboro  nero 

Elm 

El  Paso  grape 

Elutriation 

Embrocations 

Emetine 

Emetique 

Emodin 

Emplastra 


539 

109 

1463 

1468 

1438 


1438 

1472 

1442 

109 

109 

537 

537 

24,  1769 

1775 

1661 

1775 

1661 

1487 

1524 

500 

851 

815 

199 

1241 

54(1 


698 


Emplastrum  aconiti  (note)  541 
Emplastrum  adhesivnm  55  1 
Emplastrum  album  coctum  550 
Emplastrum  ammoniaei  541 
Emplastrum  ammoniac!  cum 

hydrargyro  542 

Emplastrum     antimoniale 

(note)  542 

Emplastrum        antimonii 

(note)  542 

Emplastrum  arnicas  543 

Emplastrum  asafoetidse  543 
Emplastrum  belladonnae  543 
Emplastrum  calefaciens  544, 549 
Emplastrum  cantharidis       387, 


544 

387 

387 
544 
547 


Emplastrum  cantharidnm 
Emplastrum  cantharidum 

orJinarium 
Emplastrum  capsiei 
Emplastrum  cephalicum 
Emplastrum  ccrati  saponis    544 
Emplastrum  cerusoi  550 

Emplastrum  cum  sapone       553 
Emplastrum  de  Vigo  cum 

mercurio  547 

Emplastrum  diachylon  com- 

pusitum  545 

Em]>lastrum  diachylon  sim- 
plex 550 
Emplastrum  epispasticum  38« 
Emplastrum  fernitum  545 
Emplastrum  ferri  545 
Emplastrum  fcetidum  543 
Emplastrum  fuscum  (note)  551 
Em{>lastrum   fuscum   cam- 

phoratum  (note)  551 

Emplastrum  galbani  545 

Emplastruti.  galbani  com- 
pos! tum  545 
Emplastrum  hydrargyri         546 
Emplastrum  iclithyocollae     547 
Emplastrum  lithargyri          550 
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Emplnstrum  lithargyri  com- 

posituin  545 

Emplnstrum  lithargyri  sim- 
plex 550 
Eiiiplastrum  martiale  545 
Etupiiistruin  mercuriale  546 
Emplastrum  odontalgicum  547 
Emjjlastrum  opiatum  547 
Emplastrum  opii  547 
Emplastrum  picatum  548 
Emplastrum  piuis  548 
Eu)plastrum  picis  Burgun- 

dicae  548 

Emplastrum  picis  Canaden- 
sis 548 
Emplastrum  picis  cum  can- 

tharide  549 

Emplastrum  plumbi  550 

Emplastrum    j)lumbi    com- 

positum  545 

Emplastrum  plumbi  iudidi  552 
Emplastrum  resina)  553 

Emplastrum  roborans  545 

Emplastrum  saponatum  553 
Emplastrum  saponis  553 

Emjdastrum  simplex  650 

Emplnstrum  spermatis  ceti  390 
Emplastrum         stibiatum 

(note)  542 

Emplastrum  vesicans  387 

Emplastrum  vesicatorium  387 
Emplatre  adhesif  553 

Emplatre  antiliysterique  543 
Em|)latro  antimonial  (note)  542 
Emplatre  ealmant  547 

Emplatre  ccphaliquo  647 

Emplatre  d'aconit  (note)  641 
Emplatre  d'arniquc  643 

Emplatre  d'asefetido  543 

Em])latre  de  belladono  643 

Em])latre  de  Canet  645 

Emplatre  de  cantharides  387 
Emplatre  de  galbanum  545 

Emplatre   de   gomme    am- 

moniaciue  641 

Emplatre   de   gomme    am- 

moniaque  mercuriel  642 

Emplatre       d'iodure       de 

ploinb  552 

Emjilatre  de  litharge  650 

Emplatre  d'opium  547 

EmplTitre  d'oxyde  rouge  de 

fer  545 

Emplatre  de  plomb  550 

Emplatre  de  poix  cantbar- 

ide  549 

Emplatre  de  poix  de  Bour- 

gogne  548 

Emplatre  de  poix  do  Canada  548 
Emplatre  de  savon  553 

Eui])latre  de  savon  saturn6  544 
Emplatre  emetis6e  (note)  542 
Emplatre  fetido  643 

Em])latre  fondant  641 

Emplatre  mercuriel  546 

Emplatre  odontalgique  547 

Emplatre  resineux  553 

Emplatre  resolutif  541 

Emplatre  simple  550 

Emplatre  temporal  547 

Emplatre  vesicatoire  387 

Emplatres  540 

Empleurum  serrulatum  303 
Emulsin  182,  184,  1194 

Emulsio  ammoniaci  944 

Eraulsio  aniygdalsB  944 

Emulsio  amygdalarum  944 


Eraulsio  chloroformi  945 

Emulsio  hydrocyanata 

(note)  74 

Emulsio      purgans      cum 

scammonia  951 

Emulsio  resinae  guaiaci  948 
Emulsio  simplex  944 

Emulsion  943 

Emulsion  de  chloroforme  945 
Emulsion  de  resine  de  gaiac  948 
Emulsion  of  bitter  almonds  944 
Emulsion    jiurgative    avec 

la  scamiuonee  951 

Emulsion,  simple  944 

Enebro  826 

Eneldo  193,  1000 

Enema  aloes  555 

Enema  anodynum  555 

Enema  assafoelidoB  655 

Enema  eatharticum  555 

Enema  foetidum  655 

Enema  magnesia)  sulphatis  555 
Enema  of  aloes  555 

Enema  of  assafetida  655 

Enema  of  opium  555 

Enema  of  sulphate  of  mag- 
nesia 555 
Enema  of  tobacco  556 
Enema  of  turpentine  656 
Enema  opii  555 
Enema  tabaci  556 
Enema  terebinthinae  656 
Enemata  654 
Enfleurage  (note)  988 
Engiri  opium  fnnte)  1059 
Englische     jifcBV-rminzes- 

senz  1357 

Englisches  gewurz  1118 

English  chamomile  195 

English  Channel  water  222 

English  court-plaster  785 

English  garlic  150 

English  oil  of  chamomile  1001 
English  port  wine  1529 

English  rhubarb  1240 

English  sorrel  1251 

English  wliisky  (note)  141 

Ens  martis  1668 

Entwiissertrs  schwefelsau- 

res  eisenoxydul  685 

Enula  campana  799 

Enzian  707 

Enzianaufguss  795,  948 

Enzian-extrakt  613 

Enzianwurzel  707 

Eosin  1637,  1739 

Epifagus  Americanus  1716 

Epigfea  repens  1637 

Epilobium  angustifolium  1638 
Epine-vinette  "  1586 

Epsom  salt  913 

Equisetum  hyemale  1638 

Erechthites  hieracifolia  1638 
Ericolin  1509 

Ergot  656 

Ergot  of  rye  556 

Ergot  of  wheat  667 

Ergota  656 

Ergotsfitia        abortifaciens 

(note)  556 

Ergotio  acid  559 

Ergotin,  Bonjean's  562 

Ergotine  659 

Ergotinine  559 

Ericirtol  1683 

Erigeron  1638 

Erigeron  annuum  1638 


Erigeron  Canadense  163S 

Erigeron  heterophyllum  lenS 
Erigeron  Fhiladelphicum  1638 
Erigeron  pusilum  1638 

Erigeron  strigosum  1638 

Eriodictyon  Califoinicum  1639 
Eriodictyon  glutinosum  1639 
Eriodictyon  tomentosum  1639 
Erodium  cicutarium  1639 

Erucio  acid  1306,  1507 

Eryngium  aquaticum  1639 

Erysimum  alliaria  1567 

Erysimum  officinale  1750 

Erythraja  acaulis  1603 

Erytliraja  centaurium  1602 

Erythraea  chilensis  1603 

Erythric  acid  1688 

Erythrine  1613 

Erythrocentaurin  1603,  1742 
Erythrodextrin  (note)  189 

Erythronium  Aniericanum  1639 
Erythronium  lanceolatum  1639 
Erythrophleine  1746 

Erythropbleum  1746 

Erythrophleum  Guineense  1746 
Erythropbleum  judiciale  1746 
Erythroretin  1241 

Erythroxyline  663 

Erythroxylon  663 

Erythroxylon  coca  563 

Escamonea  1286 

Esculetin  1561 

Esculin  1561 

Esenbeckia  febrifuga  613 

Eserine  1097 

Esperma  de  ballena  395 

Espiritu  rectificado  de  vino  139 
Espliego  845 

Esprit  de  camphrS  1353 

Esprit  de  citrons  1357 

Esprit  de  genicvre  1356 

Esprit  de  lavande  1356 

Esprit  de  muscade  1359 

Esprit  deraifortcompos^e  1353 
Esprit  de  romarin  1359 

Esprit  de  vin  139 

Esprit  de  vinaigre  25 

Espuma  de  cervesa  392 

Essence  antihysterique  1352 
Essence  d'amandes  ameres  995 
Essence  d'aneth  193,1000 

Essence  d'anis  1000 

Essence  de  bergamotte  1002 
Essence  de  bigarade  1001 

Essence  de  cajeput  1003 

Essence      de      camomille 

romaine  1000 

Essence  de  cannelle  1007 

Essence  de  carvi  1005 

Essence  de  chenopode  an- 

thelmintique  1007 

Essence  de  citron  1015 

Essence  de  copahu  1009 

Essence  de  coriandre  1009 

Essence  de  cubebes  1010 

Essence  d'eucalyptus  1011 

Essence  de  fenouil  1011 

Essence  de  genicvre  1013 

Essence  de  girofles  1006 

Essence  de  lavande  1014 

Essence    de   mentbe   poi- 

vr6e  1017,  1357 

Essence  de  menthe  verte  1019 
Essence  de  moutarde  1041 

Essence  de  muscades  1025 

Essence  de  neroli  1002 

Essence  de  petit  grain  270,  1002 
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Essence  de  piment  de  la 

Jauiiaque  1031 

Essenoe  de  Portugal  1(»01 

Essence  do  rotuarin  10:iS 

Essence  de  rose  lOSO 

Essence  de  rue  IO08 

Essence  de  sabine  1038 

Essence  de  santal  1039 

Essence  de  sassafras  1039. 

Essence  de  tenipline  1427 

Essence  de  terebentUine  1044 
Essence  de  thym  1050 

Essence  de  valeriane  1054 

Essence  of  ambergris  1357 

Essence  of  anise  1353 

Essence  of  beef  1644 

Essence  of  bergamot  1002 

Essence  of  ginger  1476 

Essence  of  lemon  1357 

Essence  of  mutton  1644 

Essence  of  nutmeg  1359 

Essence  of  peppermint  1357 
Essence  of  spearmint  135S 

Essence  of  spruce  1427  i 

Essences  988 

Essentia  anisi  1353 

Essentia  mentbae  piperitae  1357 
Essential  oil  of  cinnamon 

leaf  (note)  1007 

Essential  oil  of  cinnamon 

root  (note)  1007 

Essential  oil  of  orange  peel  1001 
Essential  oils  982  | 

Essential  salt  of  lemons  91 

Essig  18  , 

Essig  ather  134 

Essig  naphtha  134 

Essigrosen  1248, 

Essigroaenblatter  1248 

Essigsaure  25  I 

Essigsaure       ammonium-  I 

flUssigkeit  859 

Essigsaure  eisen-fliissigkeit  867  ' 
Essigsaure  eisentinktur  1451  1 
Essigsaure  morphinliisung    883 


Essigsaures  bleioxyd  • 

1129 

Essigsaures  kali 

1147 

Essigsaures  kupfer 

506 

Essigsaures  morphin 

957 

Essigsaures  natron 

1310 

Essigsaures  zinkoxyd 

1543 

Estoraque 

1372 

Estraiuonio 

1363 

Etain  de  glace 

295 

Ethal 

396 

Ethene  dichloride        414 

1606 

Ether 

131 

Ether,  acetic 

134 

Ether  acetique 

134 

Ether  azoteux  alcoolise 

1346 

Ether,  capsules  of 

138 

Ether,  gelatinized 

128 

Ether  hydrate 

137 

Ether,  hj'dric 

131 

Ether  hydrique 

131 

Ether  hydrique  aleoolLs6 

1314 

Ether  hydrique  pur 

135 

Ether,  nitric 

1348 

Ether,  pearls  of 

138 

Ether,  pure 

135 

Ether,  stronger 

135 

Ether  sulfurique 

l:U 

Ether  sulfurique  alcoolise 

1344 

Ether,  sulphuric 

131 

Ether,  syrup  of 

138 

Ether  vinique 

131 

Ethers 

1698 

Ethereal  extract  of  meze- 

reon  631 

Ethereal  oil  993 

Ethereal  tincture  of  lobelia  1464 
Etherin  994 

Etherization  138 

Etherol  994 

Ethiops  mineral  (note)  768 

Ethyl  acetate  134 

Ethyl  bromide  1591 

Ethyl  cinnamio  1686 

Ethyl  iodide  1657 

Ethyl  nitrite  1346 

Ethyl,  oxide  of  135 

Ethyl  pelargonate  1648 

Ethyl  sulphate  of  sodium    1759 
Ethylaminc  1613 

Ethylate  of  sodium  1750 

Ethylate  of  sodium,  solu- 
tion of  1750 
Ethylcn  1G13 
Ethj-Iene  dichloride  1607 
Ethylene-laetic  acid  78 
Ethylidene  chloride  123,  1607 
Ethvlidene-lactic  acid  78 
Ethylvanillin  1374 
Eucalyptene  566 
Eucalyptin  (note)  833 
Eucalyptol  566 
Eucalyptolen  566 
Eucalyptus  565 
Eucalyptus  amygdalina  56C, 
1011 
Eucalyptus  amygdaline  566 
Eucalyptus-bliitter  565 
Eucalyptus  duiuosa  (note)  922 
Eucalyptus  globulus  565,1011 
1640 
1640 

922 

833 

1640 

1011 

363 

1113 

365,  1007,  1031 

365 

1007,  1514 

1640 

1744 

567 

567 

568 

567 

567 

567 

567 

567 

568 

569 

569 

569, 

1695 

569 

568 

568 

568 

568 


Eucalyptus  manna 
Eucalyptus  mannifera 
Eucalyptus       mannifera 

(note) 
Eucalyptus  resinifera 
Eucalyptus  viminalis 
Euealyptusol 
Eugenia  carj-ophyllata 
Eugenia  pimenta 
Eugenic  acid 
Eugenin 
Eugenol 
Eulachon  oil 
Eulophia 
Eulysin 
Euonymin 
Euonymito 
Euonymus 

Euonymus  Americanus 
Euonymus  atropurpureus 
Euonymus  Europa?us 
Euonymus  tingens 
Eupatorium 
Eupatorium  Aya-Pana 
Eupatorium  cannabinum 
Eupatorium  incarnatum 

Eupatorium  nervosum 
Eupatorium  pcrfuliatum 
Eupatorium  pilosum 
Eupatorium  purpureum 
Eupatorium  teuerifoliiim 
Eupatorium  verbenasfolium  568 
Euphorbia  1713 

Euphorbia  antiquorum  1642 
Euphorbia  Canariensis  1642 
Euphorbia  Chilensis  1640 

Euphorbia  corollata  1640 

Euphorbia  hyperieifolia  1640 
Euphorbia  ipecacuanha       1640 


Euphorbia  lathy ris  1642 

Euphorbia  niaculata  1640 

Euphorbia  officinurum  1641 

Euphorbia  prostrata  1640 

Euphorbium  1641 

Euphorbon  1642 

Euphrasia  1642 

Eupion  496,1124 

European  alder  1567 

European  centaury  1602 

European  holly  1588,  1668 

European  larch  1427 

European  rhubarb  1240 

European  scullcap  1292 

European  silver  fir  1427 

European  wines,  analysis  of  1526 
European  wormseed  1270 

Europein  yew  1762 

Eurj-angium  sumbul  1384 

Euxanthic  acid  1671 

Evaporation  576 

Evaporation  in  vacuo  577 

Everitt's  salt  70 

Exogonium  purga  820 

Exostemma  426 

Exostemma  Caribae  443 

Exostemma  floribunda  443 

Expressed  oil  of  almond  998 
Expressed   oil    of    nutmeg 

969,  1026 
Extemporaneous  liquor 

magnesii  citratis  (note)      882 
Extemporaneous  prepara- 
tion of  various  quinine 
salU  (note)  1216 

Extract  of  aconite  5S6 

Extract  of  aconite  leaves  587 
Extract  of  aconite  root  536 

Extract  of  almond  1645 

Extract  of  aloes,  aqueous  589 
Extract  of  aloes,  Barbadoes  539 
Extract  of  aloes,  Socotrine  5S9 
Extract  of  arnica  root  590 

Extract  of  bark  403 

Extract  of  belladonna  502 

Extract  of  butternut  624 

Extract  of  Calabar  bean  635 
Extract  of  celery  seed  1645 

Extract  of  chamomile  590 

Extract  of  cinchona  599 

Extract  of  cinnamon  1645 

Extract  of  colchicum  601 

Extract  of  colchicum  root  601 
Extract  of  colocynth  603 

Extract  of  colocynth,  com- 
pound 603 
Extract  of  columba  595 
Extract  of  dandelion  648  • 
Extract  of  digitalis  60S 
Extract  of  ergot  609 
Extract  of  euonymus  612 
Extract  of  flesh  1642 
Extract  of  gentian  613 
Extract  of  ginger  1642 
Extract  of  glycyrrhiza  615 
Extract  of  haematoxylon  619 
Extract  of  hemlock  605 
Extract  of  hemp  340 
Extract  of  hemp,  purified  340 
Extract  of  hop  629 
Extract  of  hyoscyamus  620 
Extract  of  Indian  cannabis  596 
Extract  of  Indian  hemp  596 
Extract  of  iris  623 
Extract  of  jalap  623 
Extract  of  juglans  624 
Extract  of  krameiia              625 
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Extract  of  lemon  1645 

Extract  of  leptandra  627 

Extract  of  lettuce  626 

Extract  of  liquorice  615 

Extract  of  logwood  619 

Extract  of  malt  629 

Extract  of  meat  1642 

Extract  of  mezereum  631 

Extract  of  nux  vomica  632 

Extract  of  opium  633 

Extract  of  orange  1645 

Extract  of  pareira  634 

Extract  of  physostigma  635 
Extract  of  podophyllum  63C 
Extract  of  poppies  634 

Extract  of  quai^sia  638 

Extract  of  rhatany  625 

Extract  of  rhubarb  639 

Extract  of  rose  1645 

Extract  of  rose-leaf  gera- 
nium 1721 
Extract  of  stramonium  647 
Extract  of  stramoniuui  seeil  647 
Extract  of  summer  savory  1045 
Extract  of  sweet  basil  1645 
Extract  of  sweet  marjoram  1045 
Extract  of  taraxacum  648 
Extract  of  tcaberry  1645 
Extract  of  tliyme  1045 
Extract  of  vanilla  1475,  1645 
Extracta  570 
Extracta  liquida  5S0 
Extraction  by  expression  571, 
584 
Extraction  by  percolation  574 
Extraction  by  solution  672 
Extractive  matter  570 
Extracts  570 
Extractum  aconiti  686 
Extractum  aconiti  fluidum  588 
Extractum  aloes  acido  sul- 

furico  correctum  589 

Extractum  aloes  aquosum  589 
Extractum  aloes  Barbaden- 

sis  589 

Extractum  aloes  Socotrinae  589 
Extractum  anthemidis  690 

Extractum  arnicfB  radicis  590 
Extractum  arnicae  radicis 

fluidum  590 

Extractum  aromaticum  flui- 
dum 591 
Extractum  aurantii  amari 

fluidum  591 

Extractum  bela?  liquidum  592 
Extractum  belladonniB  592 

Extractum  belladonnse  al- 
*       coholicum  693 

Extractum  belladonnse  flui- 
dum •  593 
Extractum  belladonnas  ra- 
dicis fluidum  593 
Extractum    brayerse   flui- 
dum 694 
Extractum  buchu  fluidum     594 
Extractum  calami  fluidum    695 
Extractum  calumbsB               696 
Extractum    calumbse    flui- 
dum                                      696 
Extractum  cannabis  Ameri- 
can jb                                     339 
Extractum  cannabis  Indi- 
es)                                        696 
Extractum  cannabis  Indi- 
cts fluidum                           597 
Extractum  cannabis  puri- 
ticatum                                340 


Extractum  capsici  fluidum  597 
Extractum  cariiis  1642 

Extractum    castanesc   flui- 
dum 597 
Extractum        chamomillse 

Ilumanai  590 

Extractum  chimaphilae  flui- 
dum 598 
Extractum  chinaB                   699 
Extractum  chinae  calisayae 

fluidum  600 

Extractum  chiratae  fluidum  698 
Extractum    cimifugffi  flui- 
dum 699 
Extractum  cinchonas  699 
Extractum  cinchonaj  flavae 

liquidum  600 

Extractum  cinchonas  flui- 
dum 600 
Extractum  colchici  601 
Extractum    colchici    aceti- 

cum  601 

Extractum  colchici  radicis  601 
Extractum  colchici  radicis 

fluidum  602 

Extractum    colchici   semi- 

nis  fluidum  602 

Extractum  colocynthidis  603 
Extractum      colocynthidis 

compositum  603 

Extractum  Colombo  595 

Extractum  conii  605 

Extractum  conii  alcoholicum  605 
Extractum  conii  fluidum  606 
Extractum     conii     fructus 

fluidum  606 

Extractum  cornis  1642 

Extractum  cornfls    floridaa 

fluidum  607 

Extractum  eornfls  fluidum  607 
Extractum    cubebao    a-the- 

reum  991 

Extractum  cubebae  fluidum  607 
Extractum  cubebarum  991 

Extractum  cyprijiedii  flui- 
dum 608 
Extractum  digitalis                608 
Extractum  digitalis  fluidum  608 
Extractum  dulcamara;  flui- 
dum                                      609 
Extractum  ergotas                   609 
Extractum  ergota;  fluidum    610 
Extractum  ergota)  liquidum  610 
Extractum  erythrox^'li  flui- 
dum                                        611 
Extractum   eucalypti    flui- 
dum                                     611 
Extractum  euonymi               ffl2 
Extractum    eupatorii  flui- 
dum                                      612 
Extractum  fabasCalabaricae  655 
Extractum  fellis  bovini          650 
Extractum  filicis                      990 
Extractum  filicis  liquidum  612, 
990 
Extractum   frangula)    flui- 
dum                                      612 
Extractum  gelsemii  fluidum  613 
Extractum  gentinna)               613 
Extractum    gentiante    flui- 
dum                                      614 
Extractum  geranii  fluidum    614 
Extractum  glycyrrhizae         615 
Extractum  glycyrrhizas  de- 

puratum  617 

Extractum  glycyrrhiza?  flui- 
dum 617 


Extractum  glycyrrhizae  liqui- 
dum 61 7 
Extractum  glycyrrhizae  pu- 

rum  617 

Extractum  gossypii  radicis 

fluidum  618 

Extractum  graminis  649 

Extractum  grindeliro  flui- 
'     dum  618 

Extractum  guaranse  flui- 
dum 619 
Extractum  hasmatoxyli         619 
Extractum  hamamelidis 

fluidum  620 

Extractum  hnmnli  620 

Extractum    hydrastis    flui- 
dum 620 
Extractum  hyoscyami            620 
Extractum  hyoscyami  alco- 
holicum                               621 
Extractum  hyoscyami  flui- 
dum                                     622 
Extractum       ipccacuanhsB 

fluidum  622 

Extractum  iridis  623 

Extractum  iridis  fluidum  623 
Extractum  jalaj)se  623 

Extractum  juglandis  624 

Extractum  krameriae  625 

Extractum   krameriae  flui- 
dum 626 
Extractum  lactucse  626 
Extractum  lactuca;  virosae    626 
Extractum   lactucarii  flui- 
dum                                     626 
Extractum  leptandrae            627 
Extractum  leptandrae  flui- 
dum                                     628 
Extractum  ligni  Campechi- 

ani  619 

Extractum  lobeliae  fluidum  628 
Extractum  lupuli  629 

Extractum  lupulinac  aethe- 

rcum  992 

Extractum  lupulinae  flui- 
dum 629 
Extractum  malti  629 
Extractum  matico  fluidum  630 
Extractum  mezerei  631 
Extractum  mezerei  aethere- 

um  631 

Extractum  mezerei  fluidum  632 
Extractum  nucis  vomicae  632 
Extractum  nucis   vomicse 

fluidum  633 

Extractum  nucum  vomica- 

rum  spirituosum  632 

Extractum  opii  633 

Extractum  opii  liquidum  634 
Extractum  psipaveris  634 

Extractum  pareira)  634 

Extractum  pareira)  fluidum  635 
Extractum    pareira)    liqui- 
dum 635 
Extractum  physostigmatis    635 
Extractum    pilocarpi    flui- 
dum 630 
Extractum  piperis  fluidum    992 
Extractum  podojihylli            636 
Extractum  podophylli  flui- 
dum                                     637 
Extractum   prnni  Virgini- 

anae  fluidum  637 

Extractum  quassiae  63S 

Extractum  qunssiae  fluidum  638 
Extractum  ratanhae  625 

Extractum  rhei  639 


i 


Index, 


1879 


Extractum    rhei    alcoholi- 

cum  639 

Extractum  rhei  fluidum  639 
Extractum  rhois glabra?  flui- 
dum 640 
Extractum  rosse  flaidum  640 
Extractum  rubi  fluidum  641 
Extractum  ruiuicis  fluidum  641 
Extractum  sabina?  fluidum  642 
Extractum        sanguinarise 

fluidum  642 

Extractum  sarsie  liquidum  643 
Extractum         sarsaparillae 

compositum  fluidum  642 

Extractum        sarsaparillaa 

fluidum  643 

Extractum  scillfle  fluidum  644 
Extractum  scutellarite  flui- 
dum 644 
Extractum  ?enegfe  fluidum  645 
Extraetuiu  seniiie  fluidum  645 
Extractum  serpeutariae  flui- 
dum 646 
Extractum  spigeliae  et  sen- 

DfB  fluidum  (no'e)  646 

Extractum  spigeliiB  fluidum  646 
Extractum  stillingia;  flui- 
dum 647 
Extractum  stramonii  647 
Extractum  stramonii  flai- 
dum 648 
Extractum  stramonii  semi- 

nis  647 

Extractum  strychni  spiritu- 

osum  632 

Extractum  tarazaci  64S 

Extractum    taraxaui    flui- 
dum 649 
Extractum  tritici  fluidum     649 
Extractum    uvas   ursi   flui- 
dum                                       650 
Extractum  yalerianas  flui- 
dum                                     650 
Extractum   veratri   viridis 

fluidum  650 

Extractum  viburni  fluidum  651 
Extractum  xanthoxyli  flui- 
dum 651 
Extractum  zingiberis  aethe- 

reum  993 

Extractum  zingiberis  flai- 
dum 652 
Extrait  alcoolique  de  cigue  605 
Extrait  alcoolique  de  digi- 

tale  608 

Extrait   alcoolique  de  jus- 

quiaiue  621 

Extrait  alcoolique  de  mez6-    ' 

reon  631 

Extrait  d'alocs  589 

Extrait  d'aloesde  Barbades  589 
Extrait  d'aloes  sucotrin  689 
Extrait  de  bee  de  grae  ta- 

chete  614 

Extrait  de  belladone  592 

Extrait  de  belladone  alcoo- 
lique 593 
Extrait  de  bois  amer               638 
Extrait   de   bois   de    Cam- 

pecbe  619 

Extrait   de   camomille   ro- 

maine  590 

Extrait  de  chanvre  indien  596  j 
Extrait  de  cigue  605 

Extrait  de  colehique  601  j 

Extrait  de  colehique  ace-  | 

tique  601  | 


Extrait  de  Colombo  595  ' 

Extrait  de  coloquinte  603  , 

Extrait  de  coloquinte  com- 
post 603  1 
Extrait  de  dent-de-lion         648  i 
Extrait  d'ecorce  de  noyer  | 

gris  621  I 

Extrait  de  feve  de  Calabar  635  ; 
Extrait  de  fusain  612  , 

Extrait  de  gentiane  613 

Extrait  de  (Joulard  SS4 

Extrait  de  houbL.n  629 

Extrait  d'iris  varie  623 

Extrait  de  jalap  623 

Extrait  de  jusquiame  621 

Extrait  de  leptandra  627 

Extrait  de  malt  d'orge  629 

Extrait  de  noix  vomique  632 
Extrait  d'oj>ium  633 

Extrait  de  pareira  brava  634 
Extrait  de  pavot  634  j 

Extrait  de  podophylle  636  , 

Extrait  de  quassie  638  | 

Extrait  de  quinquina  jaune  599  \ 
Extrait  de  racine  d'aconit  586  \ 
Extrait  de  racine  d'arnique  590  ' 
Extrait  de  ratanbia  625 

Extrait  de  reglis:-e  615  i 

Extrait  de  reglisse  pur  617  ' 

Extrait  de  rhubarbe  639  | 

Extrait  de  seigle  ergoig  609  i 
Extrait     de    semunces    de 

stramoine  647  ' 

Extrjit  de  tiges  de  laitue      626 
Extrait  ethere  de  cajisique  990  j 
Extrait  ethere  de  fougere  i 

male  990 

Extrait  ethere  de  garou  631 
Extrait  etb^r^  de  m^zereon  631 
Extraits  etheies  990 

Extrait  liquide  aromatique  59  i 
Extrait  liquide  d'aeori  vrai  595 
Extrait    liquide   d'actee  a 

grappes  599 

Extrait  liquide  de  hael  592 

Extrait    liquide    de    Lour- 

daine  612 

Extrait  liquide  de  bucco  594 
Extrait   liquide    de    bulbe 

de  colehique  602 

Extrait  liquide  de  bussprole  650 
Extrait  liquide  de  cnp^ique  597 
Extrait  liquide  de  cerisier 

de  Virginie  637 

Extrait  liquide  de  cbirette  598 
Extrait  liquide  de  coca  611 

Extrait  liquide  de  Colombo  596 
Extrait    liquide     de     cor- 

nouiller  ii  grandes  fleurs  607 
Extrait  liquide  de  cubcbe  6U7 
Extrait    liquide   de   cypri- 

pede jaune  608 

Extrait  liquide  de  digitale  608 
Extrait  liquide  d'6corce  de 

cotonnier  618 

Extrait     liquide     d'ecorce 

d'oranges  amSres  591 

Extrait  liquide  d'ecorce  de 

ronce  641 

Extrait  liquide  d'encalyptus  61 1 
Extrait  liquide  d'eupatoire  612 
Extrait  liquide  de  feuilles 

de  chitaignier  597 

Extrait     liquide    de   frene 

epineux  651 

Extrait  liquide  de  fwiit  de 

cigue  606 


Extrait  liquide  de  garou  631 
Extrait  liquide  de  gentiane  614 
Extrait     liquide     de    gin- 

genibre  652 

Extrait  liquide  dehydrastis  620 
Extrait   liquide  d'ipccaca- 

anba  622 

Extrait  liquide  d'iris  rari6  623 
Extrait  liquide  de  jasmine 

jaune  613 

Extrait     liquide     de    jus- 
quiame 622 
Extrait  liquide  de  kousso      594 
Extrait  liquide  de  leptandra  628 
Extrait  liquide  de  lobelia 

enflee  628 

Extrait  liquide  de  lupuline  629 
Extrait  liquide  de  matico  6:>0 
Extrait  liquide  de  mezereon  632 
Extrait    liquide     de     noix 

vomique  633 

Extrait  liquide  d'opium  634 
Extrait  liquide  de  pareira 

brava  635 

Extrait  liquide  de  patience 

frisee  641 

Extrait    liquide     de    petit 

chien-dent  649 

Extrait  liquide  de  pissenlit  649 
Extrait    liquide   de    podo- 
phylle 
Extrait  liquide  de  polygale 

de  Virginie 
Extrait    liquide   de  pyrole 

ombcllee 
Extrait  liquide  de  quassie 
Extrait  liquide  de  quinqui- 
na jaune 
Extrait   liquide   de   racine 

d'aconit 
Extrait  liquide   de   racine 

d'arnique 
Extrait    liquide   de    racine 

de  belladone 
Extrait  liquide  de  ratanhia  626 
Extrait  liquide  de  reglisse  617 
Extrait  liquide  de  rhubarbe  639 
Extrait     liquide     de     rose 

rouge 
Extrait  liquide  de  sabine 
Extrait    liquide   de    salse- 

pareille 
Extrait    liquide    de   salse- 

pareille  compost 
Extrait  liquide  de  sangui- 

naire 
Extrait  liquide  de  scille 
Extrait  liquide  de  scutel- 

laire 
Extrait    liquide   de    seigle 

ergots 
Extrait  liquide  de  semencea 

de  colehique 
Extrait  liquide  de  semences 

de  stramoine 
Extrait  liquide  de  s6ne 
Extrait  liquide  de  s6neca 
Extrait  liquide  de  serpen- 

taire 
Extrait  liquide  de  spig^lie 
Extrait  liquide  de  stiljingie  647 
Extrait  liquide  de  sumac      640 
Extrait  liquide  de  tiges  de 

laitue  626 

Extrait  liquide  de  val6riane  650 
Extrait  liquide  de  veratre 

am^ricaia  650 


637 


645 


593 
633 


600 


588 


590 


593 


640 
642 

643 

642 

642 
644 

644 

610 

602 

643 
645 
645 

646 
646 
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Extrait  liquide  de  viburne    651 
Extruit  theba'ique  63a 

Extraits  570 

Extraita  liquides  680 

Extrukte  670 

Eyebright  1642 


F 

Fuba  Calabarica  1096 

Faba  Ignatii  786 

Faba  Sancti  Ignatii  786 

Factitious  brandy  1360 

Factitious  Burgundy  pitch  1123 

Factitious  scainmony  1289 

Fagara  octandra  1760 

Fagus  sylvatica  977 

Fabaui  1570 
False  angustura              613,  975 

False  angustura  bark  974 

False  barks  443 

False  coluinbo  321 

False  isinglass  785 

False  loxa  bark  431 

False  mannas  (note)  921 

False  myrrh  971 

False  saffron  1599 

False  sarsaparilla  1575 

False  senega  (note)  1294 

False  sunflower  1660 

False  tin-foil  1768 

False  unicorn  plant  1663 

Farina  852 

Farina  di  frumento  652 

Farina  tritici  652 

Farine  de  froment  652 

Fat  manna  923 

Fat  oils  of  animal  origin  978 
Fat  oils  of  vegetable  origin  978 

Fatty  oils  977 

Fauerach  1 586 

Faulbaumrinde  697 
Faux-Jalap  rayonne  (note)        8 

Fava  di  Santo  Ignazio  786 
Febure's  remedy  for  cancer     34 

Fecule  de  blC'  187 

F6eule  de  froment  187 
Fecule  de  Tolomanc  (note)   191 

Fehling's  solution  (note)  16 

Feig«n  695 

Fel  bovinum  purificatum  656 

Fel  bovis  655 

Fel  bovis  inspissatum  65fi 

Fel  bovis  purificatum  656 

Fel  tauri  depuratum  656 

Felce  maschio  261 

Feld  rittersporn  1682 

Female  fern  1580 

Female  nutmeg  969 

Fenchel  696 

Fcnchelol  1011 

Fenchelsamen  696 

Fenchelwasser  238 

Fennel  696 

Fennel  fruit  696 

Fennel  seed  696 

Fennel  water  238 

Fenouil  696 

Fenouil  puant  193 

Fenugreek  1769 

Fer  687 

Fer  reduit  693 
Fer  reduit  par  I'hydrogSne  692 

Fermentation,  alcoholic  140 

'Fermentation,  vinous  140 

Fermento  di  cervoKia  392 


Fermentum  392 

Fernambuco  wood  1590 

Feronia  elepbantum  12 

Ferratcd  elixir  of  calisaya 

(note)  538 

Ferri  albuminas  1565 

Ferri  ammonio-citras  662 

Ferri  ammonio-sulphas  603 
Ferri  ammonio-tartras  664 

Ferri  arsenias  657 

Ferri  bromidum  1592 

Ferri  carbonas  saccharata  058 
Ferri  carbonas  saccharaius  658 
Ferri  chloridum  660 

Ferri  citras  661 

Ferri  et  ammonia^  citras  662 
Ferri  et  ammonii  sul))ha8  663 
Ferri  et  ammonii  tartras  664 
Ferri  et  magnesia;  citras  1611 
Ferri  et  ])otassii  tartras  665 
Ferri  et  quinios  citras  667 

Ferri  et  quinina>  citras  667 

Ferri  et  strychnias  citras  670 
Ferri  et  strycliiiinaj  citras  .670 
Ferri  ferrocyanidum  (note) 

1171 
Ferri  ferrocyanuretum 

(note)  J171 

Ferri  filum  C91 

Ferri  hypopbosphis  671 

Ferri  iodidum  672 

Ferri  iodidum  saccharatum  674 
Ferri  lactas  674 

Ferri  oxalas  676 

Ferri  oxidum  hydratum  676 
Ferri     oxidum     hydratum 

cum  magnesia  678 

Ferri  oxidum  magnetieum  678 
Ferri  oxidum  rubrum  679 

Ferri  perchloridum  660 

Ferri  peroxidum  humidum  676 
Ferri  peroxidum  hydratum  679 
Ferri  [)hosplias  680 

Ferri  potassio-tartras  665 

Ferri  pulvis  692 

Ferri  pyrophosphas  682 

Ferri  ramenta  687,  691 

Ferri  squamae  679 

Ferri  subcarbonas  (note)  680 
Ferri  sulphas  683 

Ferri  sulphas  exsiccata  685 

Ferri  sulphas  exsiccatus  685 
Ferri  sulphas  granulata  686 
Ferri  sulphas  praecipitatus  686 
Ferri  sul]ihidum  (note)  1382 
Ferri  tannas  1  760 

Ferri  valerianas  687,  1774 

Ferric  acid  68flk 

Ferric  chloride  660 

Ferric  chloride,- incompati- 

bles  with  661 

Ferric  citrate  661 

Ferric  disiilphide  (note)  1382 
Ferric  hj-drate  676 

Ferric  hypophosphite  671 

Ferric  iodate  1673 

Ferric  lactate  (note)  675 

Ferric  nitrate  873 

Ferric  oxide  679 

Ferric  phosphate  680 

Ferric  pyrophosphate  682 

Ferric  sesquisulphide 

(note)  1382 

Ferric  valerianate  687,  1774 
Ferrico-kalicus  665 

Ferricyanijle     of     potas- 
sium 1170,  1644 


Ferro  e^T 

Ferro-ammonium  citricnm  662 
Ferrocyanate  of  quinine  1215 
Ferrocyanic  acid  1172 

Ferrocyanideof  iron  (note)  1171 
Ferrocyanide  of  potas- 
sium 1170 
Ferrocyanide  of  zinc  1644 
Ferrocyankalium  1170 
Ferrocyanure  de  potassium  1170 
Ferrocyanuret      of      iron 

(note)  1171 

Ferrocyanuret  of  zinc  1644 

Ferromanganic  prepara- 
tions 1692 
Ferroprussiate  of  potassa  1170 
Ferro-tartrate  of  potassium  665 
Ferroso-aluminic  sulphate  1755 
Ferroso-ferric  phosphate  680 
Ferrous  ar^eniate  657 
Ferrous  iodide  672 
Ferrous  lactate  674 
Ferrous  oxalate  676 
Ferrous  sulphate  683 
Ferrous  sulphide  (note)  1382 
Ferruginous  collodion  475 
Ferrugo  676,  679 
Ferrum  687 
Ferrum  albnminatum  1565 
Ferrum  ammoniatum  1508 
Ferrum  ammonio-sulphuri- 

cum  663 

Ferrum  carbonicum  saccha- 
ratum 658 
Ferrum  catalyticum  1645 
Ferrum  citricum  ammonia- 
tum 662 
Ferrum  citricum  oxydatum  661 
Ferrum  dialysatum  1644 
Ferrum  hydricum  679 
Ferrum  hydrogenio  rcduc- 

tum  692 

Ferrum  hypophosphorosum  671 
Ferrum  iodatum  672 

Ferrum  iodatum  sacchara- 
tum 674 
Ferrum  lacticum  074 
Ferrum  muriaticumos3'da- 

tum  ceo 

Ferrum  ope  hydrogcnii  pa- 

ratum  692 

Ferrum  oxalicum  676 

Ferrum  oxydatum  fuscum  679 
Ferrum  oxydatum  magneti- 
eum 678 
Ferrum  oxydatum  saccha- 
ratum solubile  1742 
Ferrum  phosphorieum  680 
Ferrum  pyrophosphorieum 

cum  ammonio  citrico  682 

Ferrum  redactum  692 

Ferrum  reductum  692 

Ferrum  sesquichloratum  660 
Ferrum  sulfuricum  oxj'da- 

tum  ammoniatum  663 

Ferrum  sulfuricum  purum  683 
Ferrum  sulfuricum  siccum  685 
Ferrum  tartaratum  665 

Ferrum  tartarisatum  665 

Ferrum  vitriolatum  purum  683 
Ferula  ammonifera  167 

Ferula  assafoetida  257 

Ferula  ernbeseens  698 

Ferula  ferulngo  698 

Ferula  galbanifera  698 

Ferula  galbaniflua  698 

Ferula  narthex  257 
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Ferula  Pcrsica 

25S 

Ferula  rubricanlis 

693 

Ferula  scqrodosnia 

257 

Ferula  sumbul 

13S4 

Ferula  tingitana 

167 

Ferulaic  acid 

259 

Fetid  aloes 

155 

Fetid  enema 

555 

Fetid  spirit  of  ammonia 

1352 

Feuchtes  eisenosydhydrat    676 

Feuilles  d'aconit 

125 

Feuilles  de  belladone 

281 

Feuilles  de  booko 

31)2 

Feuiile*  de  bucco 

302 

Feuilles  de  buchu 

302 

Feuilles  de  busserole 

1508 

Feuilles  de  chataignier 

370 

Feuilles  de  coca 

563 

Feuilles  de  digi tale  ponrpree  525 

Feuilles  d'euealyptus 

565 

Feuilles  de  giiulth^re 

702 

Feuilles  de  grandc  ciziie 

484 

Feuilles      de     jusquiame 

noir 

781 

Feuilles  de  marronier 

370 

Feuilles  de  matico 

932 

Feuilles  de  paloninier 

702 

Feuilles  de  romarin 

1248 

Feuilles  de  sene 

1296 

Feuilles  de  straiuoine 

1363 

Feve  de  Calabar 

1096 

Feve  de  Saint  Ignace 

786 

Feve  igasurique 

786 

Fever-bush 

1583 

Feverfew 

196 

Fever-root 

1770 

Feverwort 

1770 

Fibrin 

654 

Fibroin 

1753 

Fibrous  Carthagena  bark 

440 

Fibrous   Carthagena  bark 

(note) 

441 

Ficbi 

695 

Fichtenharz 

1230 

Fici 

695 

Ficus 

695 

Ficus  carica 

695 

Ficus  elastica 

1595 

Ficus  Indica               1595, 

1 680 

Ficus  passa 

695 

Ficus  religiosa 

1680 

Fiel  de  boeuf  purifiee 

656 

Fifil  uswud 

1119 

Fig 

695 

Figues 

695  ' 

Figwort 

1747 

Fil  de  cuivro 

510 

Fil  de  fer 

691 

Fil  di  ferro 

691 

Filicic  acid                       263,  990 

Filix  mas 

261  ; 

Fillaea  suaveolius 

1746 

Fine-leaved     water-hem- 

j 

lock 

1712 

Fineness  of  powder 

574 

Fingerhutaufguss 

794 

F"ingerhut-extrakt 

60S  ; 

Fingcrbutkraut 

525 

Fingerhuttinktur 

1451 

FiDnocchio 

696 

Fireweed 

1638 

Fir-wool 

1426 

Fir-wool  extract 

1426 

Fir-wool  oil 

1426 

Fischleim 

783 

Fisetic  acid 

1651 

Fisetin 

1651; 

Fishery  salt  1328 

Fish-glue  783 

Fistelkasjie  368 

Fixed  oils  977 

Fixed  oils,  classification  of     97 
Flacbssamen  850 

Flag  annatto  ,       1573 

Flake  manna  923 

Flammulae  Jovis  1612 

Flat  Calisaya  436 

Flavoring  extracts  1645 

Flaxseed  850 

Flaxseed  meal  850 

Flaxseed  poultice  374 

Fleabane  1638 

Flea-colored    principle    of 

aloes  155 

Flea  wort  1729 

Fleckstorchschnabelwurzel  709 
Fleitmann's  test  for  arsenic  41 
Fleming's  tincture  of  aco- 
nite 143S 
Flesh-colored  asclepias  1758 
Fleur  de  muscade  906 
Fleurs  d'arniquc  253 
Fleurs  d'arsenie  30 
Fleurs  de  benjoin  43 
Fleurs  de  camomille  com- 
mune 934 
Fleurs  de  camomille  d'Al- 

leuiagne  934 

Fleurs  de  carthame  1599 

Fleurs  de  lavande  845 

Fleurs  d'oran^er  268 

Fleurs  de  soufre  1379 

Fleurs  de  sureau  1265 

Fleurs  de  tous-les-mois  318 

Flexible  collodion  476 

Flieder-blumen  1265 

Flor  del  trigo  652 

Florence  receiver  9S7 

Florentine  orris  (note)  818 

Florentinische  violenwurzel 

(note)  818 

Flores  anthemidis  195 

Flores  arnicie  253 

Flores  aurantii  268 

Flores  benzoes  43 

Flores  cartbame  1599 

Flores  cassias  195 

Flores  chamomillae  romansD   195 
Flores  chamomillse  vulgaris  934 


Flores  ciiiie 

Flores  kosso 

Flores  lavandulse 

Flores  martiales 

Flores  najihae 

Flo^-es  rboeados 

Flores  rosie 

Flores  rosarum  incarnata- 

rum 
Flores  rosarum  rubrarum 
Flores  sulphuris         1379,  1383 
Flores  sulphuris  loti  1377 

Florida  anise-tree  1669 

Florida  arrowroot       1694,  1695 
Flour 

Flour  of  meat 
Flour  of  mustard 
Flour,  purity  of  (note) 
Flowering  ash 
Flowers  of  benzoin 
Flowers  of  sulphur    1380,  1383 
J'lowers  of  sine  1551 

Fluavil  734 

FlUchtige  salbe  852 

Fliichtiges  kampferol  1005 


1270 
297 
845 

1568 
268 

1243 

1247 

1247 
1248 


652 

1695 

1306 

654 

922 

44 
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i  Fliichtiges  liniment  852 

Fluid  beef  1644 

I  Fluid  extract  of  aconite        b'6S 

I  Fluid    extract, of   aconite 

root  588 

Fluid     extract     of     aloes 

(note)  589 

Fluid  extract  of  arnica  root  590 
^  Fluid  extract  of  asclepias 
j      (note)  261 

Fluid  extract  of  azedarach  274 
I  Fluid  extract  of  belladonna  593 
\  Fluid  extract  of  bitter  or- 
I      ange  peel  591 

,  Fluid  extract  of  black  haw  651 
Fluid  extract  of  black  pep- 
per 992 
Fluid  extract  of  blood-root  642 
Fluid  extract  of  blue  flag  623 
Fluid  extract  of  brayera  594 
Fluid  extract  of  buchu  594 
Fluid  extrnct  of  calamus  595 
Fluid  extract  of  calumba  596 
Fluid  extract  of  capsicum  597 
Fluid  extract  of  castanea  597 
Fluid  extract  of  catechu  380 
Fluid  extract  of  chimaphila  598 
Fluid  extract  of  chirata  598 
Fluid  extract  of  cimicifuga  599 
Fluid  extract  of  cinchona  6tl0 
Fluid  extract  of  coca  611 
Fluid  extract  of   cocculos 

Indicus  1615 

Fluid  extract  of  colchicom 

root 
Fluid  extract  of  colchicum 

seed 
Fluid  extract  of  conium 
Fluid    extract    of    conium 

seed 
Fluid  extract  of  comus 
Fluid  extract  of  cotton  root  61S 
Fluid    extract    of    couch- 
grass  root 
Fluid  extract  of  cubeb 
Fluid   extract  of   Culver's 

root 
Fluid   extract  of  cypripe- 

dium 

Fluid  extract  of  dandelion  649 
Fluid  extract  of  digitalis  60S 
Fluid  extract  of  dogwood  607 
Fluid  extract  of  dulcamara  ^09 
Fluid  extract  of  ergot  610 

Fluid  extract  of  erythroxy- 

lon  611 

Fluid  extract  of  eucalyptus  611 
Fluid    extract    of    eupato- 

rium  612 

Fluid  extract  of  frangula  612 
Fluid  extract  of  gelsemium  613 
Fluid  extract  of  gentian  614 
Fluid  extract  of  geranium  614 
Fluid  extract  of  ginger  652 
Fluid   extract    of    glycyr- 

rhiza 
Fluid  extract  of  grindelia 
Fluid  extract  of  guarana 
Fluid  extract  of  hainamelis  620 
Fluid  extract  of  hydrastis    620 
Fluid   extract   of    hyoscy- 

amus 
Fluid    extract    of    Indian 

cannabis  597 

Fluid  extract  of  ipecac  622 

Fluid  extract  of  iris  623 


602 


602 
606 


606 
607 


649 
607 


623 
603 


617 
618 
619 


622 
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Fluid  extract  of  jaborandi  636 
Fluid  extract  of  jalap  (note)  624 

Fluid  extract  of  kousso  594 

Fluid  extract  of  krameria  626 
Fluid    extract    q^    lactuca- 

riura  626 
Fluid  extract  of  leptandra  628 
Fluid  extract  of  lobelia  028 
Fluid  extract  of  lupuline  629 
Fluid  extract  of  luatico  630 
Fluid  extract  of  uiczoreum  632 
Fluid  extract  of  nux  vom- 
ica 633 
Fluid  extract  of  pareira  635 
Fluid  extract  of  pilocarpus  636 
Fluid  extract  of  j)inkroot  646 
Fluid  extract  of  podophyl- 
■  lum  637 
Fluid  extract  of  prickly  ash  651 
Fluid  extract  of  quassia  6;^8 
Fluid  extract  of  rhubarb  639 
Fluid  extract  of  rhus  glabra  640 
Fluid  extract  of  rose  640 
Fluid  extract  of  rubus  641 
Fluid  extract  of  rumex  C41 
Fluid  extract  of  sanguina- 

ria  642 
Fluid    extract   of  sarsapa- 

rilla  643 
Fluid   extract   of  sarsapa- 

rilbi,  compound  642 

Fluid  extract  of  savine  642 

Fluid  extract  of  Scutellaria  644 

Fluid  extract  of  senega  645 

Fluid  extract  of  senna  645 
Fluid  extract  of  ser))entaria  646 

Fluid  extract  of  skullcap  644 

Fluid  extract  of  spigelia  646 
Fluid  extract  of  spigelia 

and  senna  (note)  646 
Fluid  extract  of  squill  644 
Fluid  extract  of  siillingia  647 
Fluid  extract  of  stramo- 
nium 648 
Fluid  extract  of  sweet  or- 
ange peel  591 
Fluid  extract  of  taraxacum  649 
Fluid  extract  of  triticum  649 
Fluid  extract  of  uvn  ursi  650 
Fluid  extract  of  valerian  650 
Fluid  extract  of  vanilla  1475 
Fluid  extract  of  veratrum 

viride  650 

Flukl  extract  of  viburnum  651 
Fluid  extract  of  Virginia 

snakeroot  646 
Fluid  extract  of  wild  cherry  637 
Fluid  extract  of  wild  cher- 


ry,  Procter's  (note) 

637 

Fluid  extract  of  xanthoxy 

Ion 

651 

Fluid    extract    of    yellow 

dock 

641 

Fluid  extracts 

580 

Fluid  magnesia 

880 

Fluoranthen 

1613 

Fluorcn 

1613 

Fluorescein                  1637, 

1739 

Fluorescence 

1645 

Fliissige  extrakte 

580 

Fliissiger  opodeldok 

856 

Fliissiger  storax 

1372 

Fliissiges  arnicawurzel-ex- 

trakt 

590 

Fliissiges  aromatiscbes  ex- 

tra kt 

591 

Fliissiges  bael-extrakt 

592 

bittersUss-ex- 
blutwurzel-ex- 


Fliissiges  baldrian-extrakt 
Fliissiges       biirentrauben- 

blatier-extrakt 
Fliissiges  baumwollenwur- 

zel-extrakt 
Fliissiges      bilsenkraut-ex- 

trakt  « 
Fliissiges 

trakt 
Fliissiges 

trakt 
Fliissiges  brombeerrinden- 

extrakt 
Fliissiges  bucco-extrakt 
Fliissiges  chiretta-extrakt 
Fliissiges  cblorzink 
Fliissiges       cimicifuga-ex- 

trakt 
Fliissiges  citronsaure  mag- 
nesia 
Fliissiges  citronsaures  kali 
Fliissiges      cocablatter-ex- 

trakt 
Fliissiges  cubeben-extrakt 
Fliissiges  doldenbliithiges 

barnkraut-extrnkt 
Fliissiges  durchwaehsener 

wasserhauf-extrakt 
Fliissiges  eisenchlorid 
Fliissiges  eisencitrat 
Fliissiges  eiscnhutknollen- 

cxtrakt 
Fliissiges  enzian-extrakt 
Fliissiges      cssigrosenblat- 

ter-extrakt 
Fliissiges      eucalyptus-ex- 

trakt 
Fliissiges     faulbaumrindc- 

extrakt 
Fliissiges  fingerhut-extrakt 
Fliissiges        fltckcnstorch- 

schnabel-cxtrakt 
Fliissiges    fustblattwurzel- 

extrakt 
Fliissiges    gclber     jasmin- 

extrakt 
Fliissiges  gelbfrauenschuh- 

extrakt 
Fliissiges  giftlattich-extrakt 
Fliissiges    grindwurzel-ex- 

trakt 
Fliissiges  griingermer- 

wurzcl-extrakt 
Fliissiges       helmkraut-ex- 

trakt 
Fliissiges  hydrastis-extrakt 
Fliissiges  ingwer-extrakt 
Fliissiges    ipecacuanha-ex- 

trakt 
Fliissiges     kalisayarinden- 

extrakt 
Fliissiges  kalniuswurzel-cx- 

trakt 
Fliissiges  kastanicnbrdtter- 

extrakt 
Fliissiges  kolombo-extrakt 
Fliissiges  kornelrinden-ex- 

trakt 
Fliissiges  kosso-ex trakt 
Fliissiges  kriihenaugen-ex- 

trakt 
Fliissiges  leptandra-extrakt 
Fliissiges  lobelienkraut-ex- 

trakt 
Fliissiges       lowenzahn-ex- 

trnkt 
Fliissiges  '.upulin-extrakt 


650 
650 
618 
622 
609 
642 

641 

594 
598 
897 

599 

881 
891 

611 

607 

698 

612 

8G8 
870 

688 
614 

640 

611 

612 

608 

614 

637 

613 

608 
626 

641 

650 

644 

620 
652 

622 

600 

695 

697 
696 

607 

694 

633 

628 

628 
649 


Fliissiges  matico-extrakt  630 
Fliissiges    meerzwiebel-ex- 

trakt  644 

Fliissiges  opiumextrakt  634 
Fliissiges  pareira-extrakt  635 
Fliissiges  pomeranzenschale- 

extrakt  591 

Fliissiges  quassia-extrakt  638 
Fliissiges     queckenwurzel- 

extrakt  649 

Flussiges  ratanha-extrakt  626 
Fliissiges  rhubarber-cxtrakt  639 
Fliissiges  sadebaum-extrakt  642 
Fliissiges       saltpetersaures 

quecksilberoxyd  878 

Fliissiges     sarsaparilla-ex- 

trakt  643 

Fliissiges  schierlingsfrucht- 

extrakt  606 

Fliissiges  schlangenwurzel- 

ex  trakt  646 

Fliissiges       schwefelsaures 

eisenoxyd  876 

Fliissiges  seidelbast-extrakt  632 
Fliissiges  senega-extrakt  645 
Fliissiges  senna-extrakt  645 
Fliissiges  spaniscberpfeffer- 

extrakt  C97 

Fliissiges  spigclien-cxtrakt  646 
Fliissiges  stechapfelsamen- 

extrakt  648 

Fliissiges  stillingia-extrakt  647 
Fliissiges  sumach-extrakt  640 
Fliissiges  siissholz-extrakt  617 
Fliissiges   tollkirschenwur- 

zel-extrakt  593 

Flussiges      verscbiedenfar- 

bige  schwertlilie-extrakt  623 
Fliissiges  wasserglas  896 

Fliissiges  wildkirscbenrin- 

den-extrakt  637 

Fliissiges  zahnwehbolz-ex- 

trakt  651 

Fliissiges  zeitlosenknollen- 

extrakt  C02 

Fliissiges     zeitlosensamen- 

extrakt  602 

Fly  fungus  1562 

Fly-trap  1746 

Foeniculi  fruetus  696 

Foeniculum  696 

Fceniculum  dulce  696 

Foeniculum  officinale  696 

Foeniculum  vulgare  696 

Foie  de  soufre  1145 

Folia  anthos  1248 

Folia  barosmae  302 

Folia  belladonnBB  281 

Folia  bucco  302 

Folia  buchu'  302 

Folia  castaneae  370 

Folia  digitalis  525 

Folia  diosma)  302 

Folia  malabathri  462 

Folia  nielifsas  938 

Folia  mentha?  piperitse  939 

Folia  nicotianaj  1416 

Folia  roris  marinis  1248 

Folia  rosmarini  1248 

Folia  salvise  1264 

Folia  senna;  1296 

Foliated  earth  of  tartar  1147 
Formiate  of  ammonium  1645 
Formic  acid  254,  971,  1645 

Formic  ether  1645 

Formica  rufa  1645 

Formylem  tiichloratum         411 
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Fosforo 
Fossil  salt 
Fougere  male 
Fousel  oil 
Fowler's  solution 


1091 

1326 

261 

148 

890 


I  Fumarina 

Fuinarina  officinalis 

Fuiuariiie 
i  Fumiuella 


1650 

1650 

1650 

503 


Fowler'sche  tropfen  890 

Foxglove  525 

Foxglove  leaves  525 

Frangula  697 

Frangula  vulgaris  997 

Frangulin  697 

Frankincense  171-t 

Frankincense,  common  1425 

Franklinite  1541 

Franz  brauntwein  1360 

Franzosenholz  727 

Franzosische  rose  1248 

Frasera  1646 

Frasera  Carolinensia  1646 
Frasera  Walteri  321,  1646 
Fraxetin  924,  1647 
Frasin                  924,  1561,  1647 

Fraxinin  1647 

Fraxinus  Americana  1647 

Fraxinus  Chinensis  381 
Fraxinus  excelsior        921,  1047 

Fraxinus  ornus  921 

Fraxinus  parviflora  921 

Fraxinus  rotundifolia  921 
Freinontia          Californica 

(note)  1487 

French  berries  1235 

French  bole  1590 

French  chalk  1647 

French  marigold  318 

French  ochre  1711 

French  rhubarb  1240 

FrC'iie  epineux  1539 

Fri*re  Couie,  paste  of  34 

Friar's  balsam  1442 

Friar"3  elbow  1767 

Fringe  tree  1605 

Froschlaichpflaster  550 

Frost-weed  1660 

Frostwort  1600 

Fructus  anetti  193 

Fructus  anisi  194 

Fructus  capsiei  349 
Fructus  cardamomi  minoris  359 

Fructus  caricae  695 

Fructus  carui  362 

Fructus  carvi  362 

Fructus  cassiae  fistulas  36S 
Fructus  chenopodii  anthel- 

mintici  400 

Fructus  colocynthidis  477 

Fructus  coriandri  493 

Fructus  cubebsB  504 

Fructus  cynosbati  1247 

Fructus  foeniculi  696 

Fructus  juniper!  826 

Fructus  papaveris  1082 

Fructus  sabadilliB  1252 

Fructus  tamarindorum  1421 

Fructus  vanille  1512 

Fruit  essences,  artificial  1647 

Fruit  of  the  dog  rose  1247 

Fruit  sugar  1255 

Fruits  de  fenouil  696 

Fruits  de  grande  cigue  484 

Fucus  crispus  421 

Fucus  digitiitus  1649 

Fucus  helminthocorton  1650 

Fucus  vesiculosus  1649 

Fuligokali  1650 

Fuligo  ligni  1751 

Fulmicoton  soluble  1206 


Fuming  sulphuric  acid  of 

i      Nordhausen  104 

'  Fumitory  1650 

Fungi  1703 

Fungin  559,  1562 

:  Fungus  rosarum  1583 

Fungus  sambuci  (note)        1266 

Fused  nitrate  of  silver  248 

Fusel  oil  141,  148,  1355 

Fuselol  148 

I  Fusiform  jalap  (note)  823 

i  Fusio-sclerotiuic  acid  560 

Fussblattwurzel  II 38 

Fussblattwurzel-cxtrakt        636 

Fustic  1651 


G 


Gadic  acid 

1022 

Gadolinite 

394 

Gaduin 

1022 

Gadus  ^Eglifinns 

1020 

Gadus  callariiis 

1020 

Gadus  carbonarius 

1020 

Gadus  nierluecius 

784,  1020 

Gadus  molva 

1020 

Gadus  morrhua 

978,  1020 

Gadus  pollachius 

1020 

Galam  butter 

078 

Galam  gum  (note) 

14 

Galanga 

1C5 

Galanga  major 

IGj 

Galanga  minor 

105 

Galangal 

1C5 

Gal  ban 

098 

Galbano 

698 

Galbanum 

698 

Galbanum  officinale 

098 

Galbauum-pillen 

1115 

Galbanum  phister 

545 

Gale  Halepense 

700 

Gale  Hercica 

700 

Gale  Levantica 

700 

Gale  qucrcina 

700 

Gale  tinctoria 

700 

Galega  officinalis 

1051 

Galega  tinctoria 

1671 

Galega  Virginiea 

1651 

Galipea  cus])aria 

512 

Galipea  officinalis 

612 

Galipot 

1429 

(lalitannic  acid 

1651 

Galitzenstein 

1553 

Galium  a]>arine 

1651 

Galium  palustre 

1652 

Galium  tinetorium 

1652 

Galium  tritlorum 

1652 

Galium  verum 

1651 

Galla 

700 

Gallte 

700 

Gallapfel 

700 

Gallapfelsalbe 

1494 

GallUpfeltinktur 

1455 

Galle  de  chene 

700. 

Gallhumic  acid 

61 

Gallic  acid               60. 

701,  1071 

Gallic  acid  fermentation  60 

Gallo-tannic  acid  115,701 

Galls  700 

Galls,  Chinese  61 

Gallus  Banckiva  1080 

Gallus  bankiva  1539 


Gallus  domesticus  1030 

Gallussaure  60 

Gallussaure-glycerit  716 

Gallussauresalbe  1490 

Galvanized  iron  1542 

Gambeer  (note)  378 

Gambir  (note)  378 

Gamboge  327 

Gam\)ogia  327 

Garance  1740 

Garcinia  cambogis  327 

Garcinia  elliptica  32S 

Garcinia  Ilanburii  327 

Garcinia  manjrostana  281 

(larcinia  morella  327 

Garcinia  pedicellata  328 

Garcinia  pictoria  328 

Garden  angelica  1570 

Garden  artichoke  1631 

Garden  endive  1611 

Garden  nightshade  529 
Garden  Patna  opium  (note)  1060 

Garden  peony  1717 

Garden  purslane  1731 

Gardenia  campanulata  1652 

Gardenia  grandiflora  1652 

Garlic  149 

Garlic,  essential  oil  of  150 

Garlic,  svrup  of  1394 

Garofani"  363 

Garou  941 

Garrya  Fremontii  1652 

Garrynia  1652 

Garten-melisse  933 

Gartcn-raute  1741 
Gas  liquor  174,229 
Gas  liquors                      174,  229 

Gastric  juice  (note)  1083 

Gaulthcria  liispiduia  1011 

Gaulthcria  leueocar])a  1011 
Gaultheria  proeumbens  98,  1011 

Gaulthcria  punctata  1011 

Gaultherilene  1012 

Gaulthcrin  1587 

Gauze,  Lister's  54 

Gay-feather  .  1683 

Gayuba  1508 

Gcbrannte  magnesia  906 

Gebraunter  alaun  164 

Gebrannter  kalk  322 

Gefleckter  schierling  484 
Gegengift  der  arsenigesaure 

676,  678 

Geigenharz  1230 

Geissos|)eriiiine  1719 

Geissospermum  laeve  1719 

Geissospermum  vellosii  1719 

Geiste  1344: 

Gelatin  capsules  1655 

Gelatinized  chloroform  420 

Gelatinized  ether  133 
Gelbe       quecksilberoxyd- 

salbe  1499 

Gelbe  quecksilbersalbe  1498 

Gelbe  rube  1593 

Gelbes  blutlangensalz  1170 

Gelbes  jodqueeksilber  760 

Gelbes  quecksilberoxid  762 

Gelbes  wachs  381 
Gelbfrauenschuh-vrurzel        514 

Gelbwurz  1629 
Gelidium  corneum  (note)       785 

Gelose  (note)  785 

Gelsemia  705 

Gelsemic  acid  704 

Gelsemine  70> 

Gelseuiinic  acid  7u4 
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Gclsemium 

703 

(ielsemium  nitidum 

703 

Uelsemium  sempervirens 

703 

Gemeine  besenginster 

1291 

Geineine  mohre 

1598 

Gemeine  peper 

1119 

Gemeine  tollkirsche 

281 

Gemeiner  barlapp 

905 

Gemeiner  rainfarrn 

1422 

Gemeiner  sauerdorn 

1586 

Gemeiner  terpentin    1425 

1428 

Gemeiner  wachholder 

826 

Gemeiner  wermuth 

4 

Genciana 

707 

Genet  a  balais 

1291 

Genevrier  commun 

826 

Gengibre 

1556 

Genievre 

826 

Genista  Canariensis  (note)  1037 

Genista  tinctoria 

1652 

Gentian 

707 

Gentian  mixture 

948 

Gentian  root 

707 

Gentiiina 

707 

Gentiana  Catesbaei  (note) 

707 

Gentiana  chirayta 

405 

Gentiana  lutea 

707 

Gentiana  macrophj'lla 

707 

Gentiana  pannonica 

707 

Gentiana  punctata 

707 

Gentiana  purpurea 

707 

Gentiana  quinqueflora 

708 

Gentianai  radix 

707 

Gentiano  jaune 

707 

Gentianic  acid 

708 

Gentianin 

708 

Gcntiogcnin 

708 

Gcntio-picrin                 708, 

1646 

Gentisic  acid 

1646 

Gentisin 

708 

Gcntisinio  acid 

708 

Gcnziana 

707 

Geofifroja  inermis 

1593 

Geoffroya  Surinamensis 

1593 

Geranium 

709 

Geranium  maculatum 

709 

Geranium  oil 

1037 

Geranium  llobertianum 

1652^ 

Gerbsauro 

114 

Gcrcinigte  aloe 

158 

Gereinigto  knocben  kohlo 

354 

Gereinigte  ocbsengalle 

656 

Gereinigte      schwelelblu- 

men 

1377 

Gereinigter  honig 

937 

Gereinigtes  wismuth 

296 

German  benzoic  acid 

44 

German  cbamomile 

934 

German  lactucarium 

841 

German  schnapps  (note) 

141 

German  soft  soap 

1278 

German  wine 

1526 

Germander 

1765 

Gerstengraupen 

742 

Gerstenmalz 

917 

Gerstenmalz-extrakt 

629 

Gerstcnscblcim 

519 

Geschmolzenes      saltpeter 

. 

saures  silberoxyd 

248 

Getrocknete  soda 

1325 

Geum 

1652 

Geum  rivale 

1652 

Geum  urbanum 

1652 

Geum  Virginianum 

1652 

Gevc  opium  (note) 

1059 

(Jewiirlzlatwerge  (note) 

481 

Gewurznelkcn 

363 

Gewurznelken- infusion  792 

GewUrzter  rhabarbersaft  1409 

Gh6we  opium  (notej  1059 

Gichtriibe  301 

Gift-lattich  840 

Giftlattich-extrakt  626 

Giftlattichsaft  840 

Gift-sumach  1245 

Gigantic  sugar  cane  1254 

Gigartina  aciculosus  422 
Gigartina  helminthoeorton  1650 

Gigartina  lichenoides  1650 

Gillenia  1653 

Gillenia  stipulacea  1653 

Gillenia  trifoliata       1295,  1653 

Gillenin  1653 

Gin  141 

Ginepro  826 

Gingembre  1556 

Ginger  1566 

Ginseng  1718 

Girofle  363 

Glacial  acetic  acid  25 

Glacial  phosphoric  acid  94 

Glaicul  bleu  818 

GlnnduloD  lupuli  905 

Glasige  phosphorsaure  94 

Glass  of  antimony  1654 

Glass  of  borax  1318 

Glass  of  lead  1654 

Glaubersalz  1338 

Glauber's  salt  1338 

Glechonia  bederacea  1654 

Gliadin  273 

Globularia  alypum  1654 

Globularia  alypura  1298 

Globularia  turbith  1298 

Glonoin  1710 

Gloriosa  superba  1654 

Glucio  acid  1260 

Glucose        140,  924,  1254,  1508 

Glucose  sugar  10G2 

Glucosides                     182,  1255 

Glue  1654 

Gluten  653 

Glycamyl  716 

Glycelaeum  1489 

Glyc4rat  d'amidon  716 

Glyccrato  of  aloes  (note)  589 
Glycerate  of  iodide  of  iron 

(note)  673 

Glycerate  of  tar  (note)  1031 

Glycerido  of  palmitic  acid  980 
Glycerides       182,  711,  713,  979 

Glycerin                 710,  980,  1273 

Glycerin  ointment  (note)  714 
Glycerin,  solvent  powers  of  712 
Glyceriua                        710,  715 

Glycei-ine  710 

Glycerine  of  borax  717 

Glycerine  of  carbolic  acid  715 

Glycerine  of  gallic  acid  716 

Glycerine  of  starch  716 

Glycerine  of  tannic  acid  716 

Glycerine  phoniquo  715 

Glycerine  tannique  716 

Glycerines  716 

Glycerinum  710 

Gl3'cerinum  acidi  earbolici  715 

Glj'cerinum  acidi  gallici  710 

Glycerinum  acidi  tannici  716 

Glycerinum  amyli  716 

Glycerinum  boracis  717 
Glycenita                         713,  715 

Glycerite  of  starch  716 

Glycerite  of  tannic  acid  716 

Glycerite  of  tannin  716 


Glycerite  of  tar  715 

Glycerite  of  yolk  of  egg  717 
Glycerites  715 

Glyceritum  acidi  earbolici  715 
Glyceritum  acidi  gallici  716 
Glyceritum  acidi  tannici  716 
Glyceritum  amyli  716 

Glyceritum  picis  liquidae  715 
Glyceritum  sodii  boratis  717 
Glyceritum  vitelli  717 

Glyeerized  collodion  477 

Glycerole  d'acide  gallique  716 
Glycerole  d'acide  phenique  715 
Glycerole  de  borax  717 

Glycerole  de  tannin  716 

Glycerole  of  aloes  (note)  689 
Glycerole  of  nitrate  of  bis- 
muth 293 
Glyceroles  713 
Glyceryl  550 
Glycocholic  acid  655 
Glycocoll  44, 785 
Glycol  92 
Glyconin  717 
Glyconin  emulsion  of  cod- 
liver  oil  (note)  717 
Glyeyrrhetin  616,719 
Glycj'rrhiza  717 
Glycyrrhiza  eehinata  615,  718 
Glycyrrhiza  glabra       615, 


717. 

1057 
718 
718 
717 
719 


Glycyrrhiza  glandulifera 
Glycyrrhiza  lepidota 
Glycyrrhiza;  radix 
Glycj'rrhizic  acid 

Glycyrrhizin  616,  718 
Glycyrrhizinum  ammonia- 

tum  719 
Gnaphalium       margarita- 

ceum  1655 
Gnaphalium        polycepha- 

lum  1655 
Gnoscopino  1062,  1009 
Goa-powder  422 
Goa-pulver  422 
Goapulversalbe  1493 
Goat's  rue  1765 
Godfrey's  cordial  (note)  1468 
Goemine  421 
Go6mon  421 
Gold  1655 
Gold  ink  1672 
Gold,  in  powder  1655 
Gold  litharge  1137 
Gold  thread  1620 
Golden  rod  1751 
Golden  seal  777 
Golden  sulphide  of  anti- 
mony 208 
Golden  sul])hur  207 
Golden  sulphuret  of  anti- 
mony 207 
Goldschwefel  207 
GoUindrinera  164(t 
Goma  Arabiga  1 1 
Goma  de  limon  536 
Gombine  1664 
Gombo  1664 
Gomma  ammoniaeo  167 
Gonmia  amoniaco  167 
Gomma  Arabica  11 
Gomraa-gotta  '  327 
Gomme  adraganthe  1476 
Gomme  ammoniaque  167 
Gomme  Arabique  H 
Gomme  blanche  fendillee  16 
Gomme  d'acajou  1569 
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Gomme  da   bas   du  fleuve 

(note)  14 

Goiume  du  pays  (note)  12 

Gomme  gutte  327 

Gomme  pellicul^e  16 

Gomme-resineammoniaque  167 
Gommes    haut    du     fleuve 

(note)  14 

Gomo  tragacanto  1476 

Gomphoi^ia  chlorantha 

(note)  437 

Gooseberry  essence  1649 

Go')seberry  wine  1530 

Goose-grass  1651 

Gossypii  radicis  cortex  720 

Gossypium  722 

Gossypium  album  721 

Gossypium  Barbadense  721,  977 
Gossypium  herbaceum  712,  720. 
1012 
Gossypium  Peruvianum  721 
Gou.lron  1124 

Goudron  vegetal  1124 

Goulard's  cerate  391 

Goulard's  extract  884 

Gourd  seeds  1627 

Graduation  houses  1327 

Grahe's  test  443,  451 

Grain  oil  141,  148,  1355 

Grain  soap  1274 

Grain  tin  1768 

Grained  soap  1274 

Graines  d'anis  941 

Graines  de  stramoine  1363 

Graines  de  lin  850 

Grains  of  paradise  (note)       360 
Graisse  129 

Graisse  de  mouton  1304 

Graisso  de  pore  129 

Grana  fina  467 

Grana  Molucca  1051 

Grana  moscbata  1664 

Grana  nigra  467 

Grana  paradisi  (note)  360 

Grana  sylvestra  467 

Grana  tiglia  1051 

Granatapfel-echalin  723 

Granati  radicis  cortex  723 

Granatin  724 

Gran;itum  723 

Granatwurzelrinde  723 

GranatvTurzetrinden-absud    519 
Grand  absinthe  4 

Grand  cigue  484 

Granulated  citrate  of  mag- 
nesium 912 
Granulated  sulphate  of  iron  686 
Granulatdl  zinc  1543 
<}rape  essence  1649 
Grape  sugar  144,1254 
Grape-vine  1506 
(irapbite  351 
Grasse  duro  1304 
Grasso  di  poreo  127 
Grass-tree  gum  1656 
Grasswurzel  1473 
Gratiola  otScinalis  1657 
Gratiolacrin  1657 
Gratiolin  1657 
Gratiosolin  1657 
Gratte-cul  1247 
Graue  quecksilbersalbe  1494 
Graue  wallnussrinde  825 
Gravel  root  568 
Gray  bark  431 
Gray  compact  nitrate  of 
sodium                      1333, 1703 


Gray  crystalline  nitrate  of 

sodium  1333,  170S 

Gray  ipecacuanha  814 

Gray  leech  739 

Great  mustang  grape  1524 

Great  wild  valerian  1510 

Greater  periwinkle  1777 

Greda  499 

Green  galls  701 

Green  hellebore  root  1519 

Green  ink  1672 
Green  iodide  of  mercury        760 

Green  leech  739 

Green  soap  1278 

Green  tea  1763 

Green  verditer  1776 

Green  vitriol  6S3 

Green  weed  1652 

Greenbeart  bark  972 

Greenbeart  tree  972 

Grieswurzel  absud  520 
Grifles  de  girofles  (note)         364 

Griffith'scbe  pillen  1113 
Griffith's  eisenmistur        ^     946 

Griffith's  mixture  946 

Griffith's  pills  1114 

Griffith's  zinc-white  1552 

Grindelia  725 
Grindelia  hirsutula  (note)  1245 

Grindelia  robusta  726 

Grindelia  squarrosa  726 

Grindwurzel  1250 

Groats  272 

Gromwell  1687 
Grossblutbige  eomelrinde     494 

Grote's  test  277 

Ground  flaxseed  851 

Ground-ivy  1654 

Ground  nuts  1657 

Ground  pine  1564 

Groundsel  1748 

Gruel,  oatmeal  273 

Gr'une  minzessenz  1358 

Griine  miinze  94U 

Griiner  gcrmer  1519 

Griinspan  507 

Guaco  1657 

Guaiac  727 

Guaiac  mixture  948 

Guaiac  yellow  730 

Guaiacene  730 

Guaiaci  lignum  727 

Guaiaci  rcsina  723 
Guaiacic  acid                  729,  730 

Guaiacol  1125 

Guaiaconic  acid  729 

Guaiacum  728 

Guaiacum  arboreum  727 

Guaiacum  officinale  727 

Guaiacum  resin  728 

Guaiacum  sanctum  727 

Guaiacum  wood  727 

Guaiaretic  acid  729 

I  Guajak  728 

Guajak-emulsion  948 

I  Guajakharz  728 

1  Guajakholz  727 

I  Guajaktinktur  1456 

i  Guanine  1658 

;  Guano  1653 

.  Guarana  731 

Guarana  bread  730 

I  Guarana  viva  731 

Guaranine  731 
Guatemala  sarsaparilla        1282 

j  Guayaco  727 

I  Qaayaquil  sarsaparilla  1282 


Guiacol 


496,  730 
1619 
406 
158 
3G0 
349 
504 
1673 
977 
359 
11 
1739,1781 
44,  1781 
1572 


Guibourtia  copallifera 
Guilandina  bunduc 
Guimauve 
Guinea  grains  (note) 
Guinea  jiepper 
Guinea  pepper  (note) 
Guirila 

Guizotia  oleifera 
Gujanitii  elachi 
Gum  acacia 
Gum  acaroides 
Gum  aeroides 
Gum  anim4 

Gumarabic  11 

Gum,  Barbary  ^3 

Gum,  Bassora  14 

Gum  Benjamin  2S6 

Gum,  brittle  (note)  14 

Gum,  Cape  14 
Gum  caranna                   .       1597 

Gum,  constitution  of  12 

Gum  drops  17 

Gum  elastic  1596 

Gum  galam  (note)  14 

Gum  gedda  13 

Gum-hogg  1664 

Gum,  India  14 

Gum  mezquite  1697 

Gum,  Salabreda  14 

Gum,  Senegal  13 

Gum  Suakin  15 

Gum  tulba  15 

Gum  taica  15 

Gum  tree  565 

Gum  trees  565 

Gum  turic  13 

Gum,  Turkey  13 

Gummi  acacise  11 

Gummi  Arabicom  11 

Gummigutt  327 

Gummi  gutta  323 

Gummi  kino  830 

Gummi  niimosse  11 

Gummipflaster  545 
Gummi  resinaammoniacnm  167 
Gummi  resina  asafoetida  257 
Gummi  resina  galbanum        e93 

Gummi  resina  mj-rrba  970 
Gummi  rubrum  astringens 

Gambinense  833 

Gummisyrnp  1392 

Gummi  tragacantfaa  1476 


Gummischleim 

965 

Gun  cotton 

1205, 

1206 

Gunjah 

339 

Gurjun  balsam 

1778 

Guru  nuts 

1754 

Gutta 

734 

Gutta  gamba 

327 

Gutta-percha 

732 

Gutta-percha  depnrata 

732 

Gutta  percba-losung 

877 

Gutta-percha,    pure 

white 

(note) 

733 

Gutta-taban 

732 

Gynocardia  odorata 

1653 

Gynocardic  acid 

165S 

Gypsum 

1756 

Gyromia  Virginica 

1690 

H 

Haba  de  Santo  Ignacio  7^6 

Haddock  1030 

Hsematein  7<i6 
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735 

655 

272 

1247 

297 

1247 

482 

123(i 

1730 

1020 


Hwmatoxyli  lignum 
Hematoxylin 
llaMiiatoxj'lon 
HaMnatoxylon      Cauijieehi- 

aiium 
IlEBiuoglobin 
Ilafermebl 
llagebuttcn 
llagenia  Ab3'ssinica 
Haiiibutten 
llainbuttcn-conserve 
Ilainoung 
Hair  cap  moss 
Hake 

llalecore  Australis  (note)  1020 
Halccoie  dugong  (note)  1020 
Hain:iiMclis  737 

Haniatnelis  Virgiuica  736,  1659 
Hamburg  wliite  1132 

Hammel.'-talg  1304 

Hard  Carthagena  bark  439 

Hard  Pitaya  bark  441 

Hard  water  217 

Hard    j-ellow    Cartliagena 

bark  439 

Hardback  1752 

Harina  de  avena  272 

Hartshorn  1059 

Harts- tongue  1747 

Harz-cerat  391 

Hashab  12 

Hashish  339 

Hauptpflastcr  547 

Hau.seiiblase  7S'.'> 

Huxham's  tincture  of  bark  1448 
Hay-snftVon  502 

Hazel-nut  oil  977 

Heal-all  1616,  1734 

Heart's-ease  153S 

Heavy  carbonate  of  mag- 
nesia 907,  910 
Heavy  daturine  13C4 
Heavy  magnesia  909 
Heavy  oil  of  cloves  1007 
Heavy  oil  of  wine  993,  994' 
Heavy  paraffin  oil  1091 
Heavy  pine  1046 
Heavy  stone  of  Bastnaa  394 
Hebradendron  cambogioidcs  327 
Hectograph,  composition  of  1054 
Hedeoma  737 
Hedcoma  pulegioidcs  737,  1013 
Hedera  helix  1660 
Hedera-tannic  acid  1660 
Hederia  1660 
Hederic  acid  1660 
Hedcrino  1660 
Hedge  garlic  1567 
Hedge  hj'ssop  1657 
Hedge  mustnrd  1657 
Hedysarum  alhagi  (note)  922 
Hefenumschlag  374 
Heftpflaster  553 
Helebor  negro  1661 
Helecho  201 
Helenin  800 
Helenium  autumnale  1660 
Helcnium  tenuifolium  1660 
Helinntheraum  1660 
Heliantheinum  Canadense  1660 
Helianthemum     corymbo- 

sum  1660 

Helianthus  annuu?  977,  1661 
Helianthiis  lenticularis  1661 
Helianthus  perennis  977 

Helianthus  petiolaris  ]Pf>l 

Helianthus  tuberosus  1760 


Helicin  1263 

Ileileborein  1662 

llelleboresin  1662 

Helieboretin  1662 

Hellfborin  1662 

Helleborus  1661 

Helleborus  altifolius  1661 

Helleborus  fwtidus  1662 
Helleborus  huinilifolius        1661 

Helleborus  niger  1661 

Helleborus  orientalis  1661 

Helleborus  viridis  1661 

Helminthocorton  1650 

Helmkraut  1292 

Helonias  dioica  1663 

Helonias  ofHcinalis  1252 

Hematin  736 

Hemidcsmi  radix  738 

Hemidesmic  acid  738 
Hemidesmus  Indicus  738,  1280 

Hemidcsmus  root  738 

Hemidesmussyrup  1403 

Hemidesuius-wurzel  738 
Hemlock                        484,  1712 

Hemlock  fruit  484 

Hemlock  gum  1124 

Hemlock  leaves  484 

Hemlock  parsley  1617 

Hemlock-jiitch  1123 

Hemlock  pitch  plaster  548 
Hemlock  plaster             488,  548 

Hemlock  poultice  374 

Hemlock  spruce  tree  1123 

Hemlock  tree  1123 

Hemp  338 

Hemp,  Canadian  210 

Hcm])-seed  oil  977 

Henbane  781 

Henna  1683 

Henna  plant  1683 

Henotaunic  acid  1683 

Henry's  magnesia  907 

Hepar  sulphuris  1145 

Hepatic  aloes  154 

Hcpatica  1663 

Ilepatica  acutiloba  1663 

Hcpatica  triloba  1663 
Heptane                        1046,  1723 

Hep-tree  1247 
Heracleum  gummiferum        167 

Heracleum  lanatum  1663 

Herb,  Christopher  1500 

Herb,  Robert  1652 

Herba  absinthii  41 

Herba  aconiti  125 

Herba  belladonnse  281 

Herba  Britannica  1251 
Herba  cannabis  Indicae         338 

Herba  chelidonii  400 

Herba  cicuta  majoris  484 

Herba  conii  484 
Herba  eupatorii  perfoliati     508 

Herba  hyosciami  781 

Herba  lactucae  840 

Herba  lactucae  virosae  840 

Herba  lobelia;  902 

Herba  marrubii  925 

Herba  melissa;  938 

Herba  menthae  acutaj  939 
Herba  menthte  piperitae  939 
Herba  menlbre  RomanaB       940 

Herba  pulsatilloe  1195 

Herba  sabinac  1253 

Herba  salvias  1264 

Herha  Santa  Maria  401 

Herba  scoparii  1291 

Herba  stramonii  1363 


TIerbc  v.  fievre  568- 

Herbe  u  I'hirondelle  400 

Herbe  au  citron  938 
Heibe  aux  cbaipentiers       1560 

Herbe  aux  vers  1422 
Herbe  d'eupatoirc  perfolifie  568 
Herbe  do  Jobelie  enflee  902 
Herbe  de  marrube  blanc  925 
Herbe   de   pouliot   ameri- 

caine  737 
Herbe  de  pyrole  ombellee      402 

Herbe  parfaite  568 

Herbst-zeitlose  470 

Hercules  club  1573 

Hermitage  wine  1523 

Hermodactyli  1663 

Hermodactyls  1663 

Herniaria  glabra  1664 

Herniarine  1664 

Hesperidene  1001 
Hesperidin            270,  848,  1001 

Heucliera  1664 

Heuchera  Americana  1664 

llcuchera  caulescens  1664 

Heuchera  cortusa  1604 

Heuchera  viscida  1664 

Heudelotia  Africana  1583 

Hexahydrobenzol  1723 

Hexenmehl  905 

Hibiscus  abelmoschus  1664 

Hibiscus  esculentus  1664 

Hickory  1599 

Hieracium  venosum  1664 

Hierro  687 

High-colored  brandy  1360 

Higos  695 

Hill  chiretta  405 

JHlo  de  bierro  691 

Hilteet  257 

Himalaya  rhubarb  1240 

Hingra  259 

Hinojo  690 

Hips  1247 

Hirudines  739 

Hirudo  739 

Hirudo  decora  740 

Hirudo  medicinalis  739 

Hive-svrup  1412 
Hock  wine                   1523,  1626 

Hoffmann's  anodyne  134  5 

Hoffman'sche  troi)fen  1344 

Hog  gum  1664 

Hog  gum  tragacanth  1583 

Hog's  lard  978 

Holland  gin  141 

Hoilenstein  248 

Hollunder  1265 
Holly                            1588,1668 

Hollyhock  169 

Holzhohle  3541 

Homatropia  (note)  284 

Homatropine  (note)  284 

Homberg's  pyrophorus  162 

Ilombrecillo  744 

Homocinchonicinc  447 
Homocinchonidine  447,  44  8 
Homocinchonine  447,  448 
Homoquinine          443,  447,  448 

Honduras  sarsaparilla  1280 

Honey  935 

Honey  of  rose  938 

Honeysuckle  1689 

Honig  935 

Honig  thee  1763 

Hoodwort  1292 

Hoolakins  1640 

Hooper's  female  pills  1110 


Judex. 


188; 


Hooper's  pills  (note)  1110 

Hopfen  7-14 

Ilopfenaufguss  795 

llu|ifenbittersattre  746 

llopfenextrakt  629 

Uopfenmehl  905 

Ho|)fentinktar  457 

Hop  tree  1734 

Hups  744 

IlorJeuin  742 

llordeum  decorticatum  742 
llor.leuin  distichon  742,917 
•  Hordeuui  perlatum         742,  744 

Hordeuui  vulgare  742 

Horehound  925 

Horse  aloes  155 

Horse  balm  1616 

Horse  brimstone  1379 

Horsechestnut  1561 

Horse  fat  97S 

Horseiuint  1700 

Horseradish  root  252 

Horseradish  tree  1713 

Horsetail  163S 

Horseweed  1616 
Horsford's  acid  phosphates 

(note)  93 

Horsley's  test  for  sugar  1259 

Hot  bath  223 

Houblon  744 

Hound's  tongue  1631 
Houseleek                     1747,  1748 

Huamalios  bark  431 

Huanueo  hark  431 

Hubbuck's  oxide  of  zinc  1505 

Huesos  1079 

Huevo  1080 

Huile  camphr^e  853 

Huile  d'amnndes  993 

Huile  d'aiuandes  doaces  993 

Huile  d'antimoine  861 

Huile  de  bergamotte  1002 

Huile  de  cade  827 

Huile  de  cade  (note)         "  1030 

Huile  do  caji'put  10113 

Huile  de  cannelle  1007 
Huile  de  cantharides  tere- 

binthinee  853 

Huile  de  cedrat  1015 

Huile  de  citron  1015 

Huile  de  croton  1051 

Huile  d'ether  993 

Huile  de  fleurs  d'orange  1002 

Huile  de  foie  de  mcirue  1020 

Huile  de  fougere  male  990 

Huile  dc  gabian  1090 

Huile  de  grain  143 

Huile  de  grainea  de  Tilly  1051 

Hui!e  de  lin  1016 

Huile  de  morue  1020 

Huile  d'olive  1026 

Haile  d'orange  1001 

Huile  de  ricin  1031 

Huile  de  sesame  1040 

Huile  de  vin  pesante  993 

Huile  de  vitriol  103 

Huile  phosphoree  1030 

Huile  volatile  de  camphre  1004 

Huile  volatile  de  goudron  1030 

Huile  volatile  de  succin  1042 
Huile  volatile  de  t6r4bin- 

thine  1044 

Huile  volatile  6th6re  993 

Huldie  1629 

Hulled  barley  744 

Humuline  629 

Humulo-tannic  acid  746 


'  Humulus  lupulus  744,  905 

Hundertblatterige  rosae       1247 

i  Hundskamille  1625 

j  Hundsrose  1247 

.  Hungarian  balsam     1426,  1740 

Huugarian  fustic  1651 

:  Hura  Brasiliensis  1664 

liura  crepitans  1664 

IIu^band's  magnesia  907 

Iluxhani's  tincture  1443 

H}-dracrvlic  acid  78 

Hydrangea  1665 

H^'drangea  arborescens       1665 

Hydrargyri  amuonio-chlo- 

ridum  774 

Hydrargyri  bichloridum        747 
,  H^-drargyri  chluridum  752 

Hydrargyri  chloridum  cor- 

rosivum  747 

Hydrargyri  chloridum  mite  752 

Hydrargyri  eyanidum  757 

;  Hydrargyri  cyanuretum        757 

'  Hydrargyri  iotlidum  760 

,  Hydrargyri     iodidum     ru- 

brum  758 

;  Hydrargyri    iodidum   vi- 
'      ride  760 

Hydrargyri  nitrico-oxidum  763 
llylrargj'ri       nitrico-oxy- 

dum  763 

Hydrargyri  oxidum  flavum  762 
^  Hj-drargyri      oxidum     ru- 
)      brum  763 

;  Hydrargyri     oxydnm     ru- 
brum  (note)  764 

Hydrargyri  perchloridum     747 
Hydrargyri     praecipitatum 
I      album  774 

;  Hyilrargyri  sabchloridum     752 
,  Hydrargyri  subsulphas  766 

Hydrargj-ri  subsulphas  fla- 
vus  666 

•  Hydrargyri  sulphas  765 

Hydrargyri  sulphas  flava      766 
Hydrargyri  sulphidum  ru- 
brum  767 

:  Hydrargyri      sulphuretum 
nigrum  768 

Hydrargyri      sulphuretum 

rubruiu  767 

Hydrargyria  772 

Hydrarg^Tum  763 

Hydrargyrum  ammoniatum  774 
Hydrargyrum  bichloratum 

corrosivum  747 

Hydrargyrum      biiodatum 

rubrum  758 

Hydrargyrum  borussicum  757 
Hydrargyrum  chloratum  752 
Hydrargyrum       chloratum 

mite  752 

Hydrargyrum     corrosivum 
i      sublimatum  747 

;  Hydrargyrum  cum  creta  775 
Hydrargyrum  cyanatum  757 
Hydrargyrum  i(xlatum  760 

Hydrargyrum  iodatum  fla- 
vum 760 
'  Hydrargyrum  muriaticum    752 
Hydrargyrum        oxidatum 

flavum  762 

Hydrargyrum       oxidatum 

prjecipitatum  762 

Hydrargyrum      oxydatum 
rubrum  763 

.  Hydra  rgymm      oxydatum 
[      via  humida  paratum  762 


Hydrargyrum     praecipita- 
tum per  se  (note)  764 
Hydrargyrum     eulfuratum 

rubrum  767 

Hydrargyrum  sulphnricam  765 

i  Hydrargyrum  sulphuricum 

flavum  766 

Hydras  ferricus  670 

;  Hydra:?  ferrosua  676 

I  Hydrastia  778 

Hydrastin  778 

Hydrastine  778 

Hydrastia  777 

Hydrastis  Canadensis  777,  1304 

'  Hydrastis  Canadensis 

I       (note)  1540 

Hj-drate  de  chloral  406 

Hydrate  de  I'alumine  165 

Hydrate  de  peroxyde  de  fer 

gelatineux  676 

Hydrate  de  phenyl  4S 

Hydrate  de  sesquioxide  de 

fer  sec  679 

Hydrate  of  aluminium  165 

Hydrate  of  chloral  406 

Hydrate  of  ether  137 

Hydrate  of  ethylen  131 

Hydrate    of    hydrochloric 

acid  68 

H3'drate  of  potash  1143 

Hydrate  of  potassa  1 142 

:  H3id rated  alumina  1G5 

'  Hydrated  oxide  of  amyl        148 
Hydrated  oxide  of  iron  676 

Hydrated    oxide     of    iron 

with  magnesia  678 

Hydrated  oxide  of  phenol       48 

Hydrated  peroxide  of  iron  676, 

C79 

Hydrated    sesqaioxide    of 

iron  676 

Hydric  ether  131 

Hydricum  1308 

Hydride  of  amyl  1773 

Hydrides,  organic  1665 

Hydriodate  of  hyoscine  780 

Hydriodate  of  potassa  1174 

Hydriodate    of     quinine 

(note)  1216 

Hydriodic  acid  805 

Hydriodic  acid,  dilute  1665 

Hydriodic  ether  1675 

Hydrobilirubin  655 

Hydrobromate  of  cinchoni- 

dine  457 

Hydrobromate  of  homatro- 

pine  (note)  284 

Hydrobromate  of  hyoscine  780 
Hydrobromate  of  morphine 

(note)  957 

Hj'drobromate  of  pilocar- 
pine 1105 
Hydrobromate  of  quinine 

1213,  1219 
Hydrobromic  acid,  diluted  62 
Hydrobromicacid,  table  of 

the  specific  gravity  of  64 

H3'drobromic  ether  1591 

Hydrobromsaure  62 

Hydrobryoretin  302 

Hydrocarbons  359 

Hydrocarotin  1598 

Hydrochloras  morphicus        953 
Hydrochlorate   d'ammoni- 

aque  173 

Hydrochlorate  de  chaux        314 
Hydro-chlorate  de  sonde     1325 
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858 


Hydrochlorate  of  ammonia  173 
Hydrochlorate  of  apomor- 

phine  211 

Hydrochlorate   of  berbcr- 

ine  (note)  1540 

Hydrochlorate  of  chinoidin  404 
Hydroclilorute  of  conine  488 
Hydrochlorate  of  lime  314 

Hydroclilorate  of  morphine  958 
Hydrochlorate  of  pilocar- 
pine 1103 
Hydrochlorate  of  quinine  1219 
Hydrochlorate  of  quinine 

and  urea  1216 

Hydrochlorate  of  quinine 

with  urea  1215 

Hydrochloric  acid  64 

Hydrochloric  acid,  gas  68 

Hydrochloric  acid,  hydrate 

of  68 

Hj'drochloric  acid,  liquid  68 
Hydrochloric  acid,  table  of 

the  specific  gravity  of 
Hydrochloric    solution   of 

arsenic 

Hydrocinchonino  447,  449,  458 
Hydrocotarnia  1066 

Hydrocotarnine  1062,1060 

Hydrocotin  1()25 

Hydrocotyle  Asiatiea  1666 

Hydrocyanate  of  morphine 

(note)  956 

Hydrocyanic  acid,  anhy- 
drous 71 
Hydrocyanic  acid,  diluted  70 
Hydrocyanic  acid,  Scheele's  73 
Hydrocyanic  ether  1666 
Hydro-elaterin  535 
Hydrogen  nitrate  81 
Hydrogen  sulphate  105 
Hydrolat  distillee  de  fleurs 

d'ornnger  232 

Hydrolat  simple  237 

Hydrolats  212 

Hydrometer  142 

Hydrometer,  table  showing  I 

specific   gravity   corres-  | 

ponding  with  degree  of   1816  ! 
Hydroquinone  1509 

Hydrosubliuiate  of  mercury  754  - 
Hydrosulphuric  acid  1382  i 

Hydrosulphurous  acid  1330  j 

Hygrine  564 

Hymenaea  courbaril  1572 

Hymena^a  Mozanibicensis  1619 
Hymenrea  verrucosa  1619 

Hymenodictyon  444  j 

Hyogloeholic  acid  265  j 

Hyoglycholic  acid  655 

Hyoscine  283,  780 

Hyoscinic  acid  780 

Hyoseyamia  779 

Hyoscyami  folia  781 

Hyoscyauiinee  sulphas  779 

Hyoscyamine  283,  779,  780 

Ilyoscj'aminum  sulfuricum  779 
Hyoscyamus  781 

Hj'oscyamus  albus  781 

Hyoscyamus  niger  283,  781 

Hyotiiurocholic  acid  265,  655 
Hyperanthera  moringa  1713 
Hyperchlorate  of  potassium  1 72 1 
Hypericum  perforatum  1666 
Hypericum  red  1666 

Hypermanganas  kalicus       1184 
Hypermanganas    potassi- 
CU3  1184 


Hyperoxymuriate   of  po- 

tassa  1162 

Hypochlorite  of  calcium  323 
Hypochlorite  of  lime  323 

Hypochlorite  of  sodium         895 
Hypochlorite  of  zinc,  solu- 
tion of  1549 
Hypodermic    injection   of 

morphia  (note)  1075 

Hypogiuic  acid  1657,  1659 

Hyponitrous  oxide  80 

llypophosphis  calcicus  315 

llypophosphis  ferricus  671 

Hypophosphis  kalicus  1172 

Hy[;ophosphis  potassicus  1172 
Hypophosphis  sodicus  1329 

Hypopho.sphite  de  chaux  315 
Hypophosphite  de  fer  671 

Hypo])hosphite  de  potasse  1172 
Hypophosphite  de  sonde  1329 
Hypophosphite  of  berber- 

ine  (note)  1540 

Hypophosphite  of  calcium  315 
Hypophosphite  of  iron  671 

Hypophosphite    of    iron, 

syrup  of  671 

Hypoj)hosphite  of  lime         315 
Hypophosphite  of  potas- 
sium 1172 
Hyi)opho?phite  of  quinine  1216 
Hypophosphite  of  quinine 

(note)  1217 

Hypopihosphite  of  soda  1329 
Hypophosphite  of  sodium  1329 
Hypophosphorous  acid  1094 
Hyjio])hosphorou8        acid 

(note)  1173 

Hy])opho8phorous  oxide  1094 
Hy]>i)]iicrotoxic  acid  1614 

Hyposulphis  sodicus  1  '.VM) 

Hyposulphite  de  sonde  1330 
Hyposulphite  of  calcium  1331, 
1667 
Hyposulphite  of  sodium  1330 
Hyposulphite   of    sodium 

and  silver  1667 

Hyposulphites  1757 

Hyposulj)hurou3  acid  1.S82 

Hyraceum  1607 

Ilyrax  Capensis  1667 

Hyssop  16C7 

Hyssopus  ofScinalis  1667 


labnrandi 

Iberis  amara 

Icaya 

Iceland  moss 

Ice-plant 

Ichthyocolla 

Ichthyocolle 

Icica 

Icica  icicariba 

Ictodes  foetidus 

Idrialin 

Igasuric  acid 

Ignsurino 

Ignatia 

Ignatia  amara 

Ignatiusbohne 

Ignazbohnen 

Ilex 

Ilex  aquifoliuii 

Ilex  cassine 

Ilex'dahoon 

Ilex  mat6 


1104 

1668 

1668 

396 

1697 

783 

783 

636 

536 

1635 

1043 

974 

974 

786,  1365 

786 

7?6 

786 

1668 

1668 

1669 

1669 

1668 


lex  opaea 
lex  Paraguaiensis 
lex  verticillata 
lex  vomitoria 
Hexanthin 
licic  acid 
licin 
llieium 

llicium  anisatum 
llieium  Floridanum 
llicium  Griffithii 
llieium  magus 
llicium  parviflorum 
llicium  religiosum 
mpatiens  balsamina 
mpatiens  fulva 


1668 
1668 
1191 
1669 
1668 
1668 
1668 
786 

194,  786 
787 
787 
787 
787 

195,  787 
1669 
1669 


mpatiens  noli-me-tangere  1 669 
mpatiens  pallida  1669 
mperatoria  ostrutbium       127, 
1669 
mperatorin  1669 
mperial  drink  1154 
mpure  carbonate  of  am- 
monium 1080 
mpure  carbonate  of  po- 
tassium 1158 
mpure  emetia  815 
m])ure  potassa  1158 
iiijiure  soda  1321 
mpure  subacetate  of  cop- 
per 507 
mpure  sulphate  of  beber- 
ine  973 
nasine  1755 
ncompatibles  with  ferrio 

chloride  (note)  661 

ndelible  ink  1670 

ndelible  red  ink  1670 

ndia  gum  13 

ndia  isinglass  784 

ndia  nnrrh  970 

ndia  opium  (note)  1060 

ndia  rhubarb  1239 

ndia  root  1651 

ndia  rubber  1595 

ndia  senna  1297 

ndinn  bael  280 

ndian  bdellium  1583 

ndinn  cucumber  1696 

ndian  dye  777 

ndian  frankincense  1714 

ndian  gum  nuts  1755 

ndian  hemp  211,  338 

ndian  paint  1260 

ndian  physic  1663 

ndian  poke  1519 

ndian  red  1711 

ndian  sage  568 

ndian  sarsaparilla  738 

ndian  tobacco  902 

ndian  turmeric  777 

ndian  turnip  1577 

ndian  j-ellow  1670 

ndican  1671 

ndigo  1671 

ndigo  blue  1671 

ndigo,  wild  1582 

ndigofera  anil  1671 

ndigofera  argentea  1671 

ndigofera  tinctoria  1671 

niligotin  .    1671 

ndiselianftinktur  1443 

ndischer  lianf  338 

ndischer  hanf  extrakt  596 

nee  1672 

nfusa  788 
nfusion-jar,  Alsop's  (note)  789 
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Infusion    mug,     Squire's 

(note)  789 

Infusion  of  bearberry  799 

Infusion  of  brayera  791 

Infusion  of  bucbu  791 

Infusion  of  Culi^aja  bark  793 

Infusion  of  calumba  791 

Infusion  of  coscariila  792 

Infusion  of  catechu  792 

Infusion  of  chamomile  790 

Infusion  of  cloves  792 

Infusion  of  cusparia  793 

Infusion  of  ergot  794 

Infusion  of  chiretta  792 

Infusion  of  cinchona  793 
lufusion  of  dandelion  (note)  799 

Infusion  of  digitalis  794 

Infusion  of  dulcamara  794 

Infusion  of  ginger  (note)  799 
Infusion  of  hicliory  ashes 

and  soot  1751 
Infusion  of  hops             746,  795 

Infusion  of  juniper  (note)  795 

Infusion  of  liousso  794 

Infusion  of  linseed  796 

Infusion  of  matico  796 

Infusion  of  orange  peel  791 
Infusion  of  pareira  brava 

(note)  796 

Infusion  of  quassia  797 

Infusion  of  rhatany  795 

Infusion  of  rhubarb  797 

Infusion  of  sage  (note)  798  i 

Infusion  of  serpentary  793  1 

Infusion  of  senega  793 

Infusion  of  senna  793 

Infusion  of  spigelia  (note)  799  i 

Infusion  of  tar  (note)  796 

Infusion  of  thoroughwort  j 

(note)  794  '• 

Infusion  of  valerian  799  i 

Infusion  of  wild-cherry  796 

Infusion  of  yellow  bark  793 

Infusiouen  788 

Infusions  788  I 

Infusuiu  angustura  793 

Infusuui  anthemidis  790 

Infusuui  uurantii  791 

lufusum  aurantii  composi-  | 

turn  791  ! 

Infusum  barosmae  791 

Infusum  bniyene  791 

Infusuui  buohu  791 

Infusum  oaluuibse  791 

Infusum  caryophylli  792 

Infusum  cascarillse  792 

Infusum  catechu  792 

Infusum  chamomillae   ro-  ' 

manae  790  ' 

Infusum  chirataB  792 

Infusum  cinchonte  793 

Infusum  cinchonae  flavas  793  \ 

Infusum  cuspariae  793 

Infusum  cusso  794 

Infusum  digitalis  794 

Infu;;uin  diosmie  791 

Infusum  duIeamaraB  794 

Infusum  ergotae  794  I 

Infusum  eupatorii  (note)  794  I 
Infusum  gentianiB  compo- 

situm                            795,  948 

Infusum  humuli  795  I 

Infusum  juniperi  (note)  795  i 

Infusum   krameriae  795  i 

Infusum  lini  796 

Infusum  lupuli  795 

Infusum  maticae  796 
119 


Infusum  pareirae  (note)         796 
Infusum      picis      liquidaB 

(note)  796 

Infusum  pruni  Virginiunae    796 
Infusum  quassiae  797 

Infusum  rhei  797 

Infusum  rosse  acidum  797 

Infusum  rosit  compositum    797 
\  Infusum  salvia;  (note)  798 

Infusum  senegaj  798 

I  Infusum  senns  798 

Infusum  sennas  composi- 
tum 798 
Infusum  serpentariaB  798 
Infusum  spigeliae  (note)  799 
Infusum  tara.xaci  (note)  799 
Infusum  uvse  ursi  799 
Infusum  Valerianae  799 
Infusum  zingiberis  (note)  799 
Ingwer  1556 
Ingwerpastillen  1487 
Ingwersyrup  1415 
Ingwertinktur  1476 
Inhalation  of  chlorine  1515 
Inhalation  of  chlorotorm  418 
Inhalation  of  conia  1515 
Id  halation  of  creasote  499,  1515 
Inhalation  of  hydrocyanic 

acid  1514 

Inhalation  of  iodine  1515 

Inhalations  1514 

Injectio  morphiae  hypoder- 

mica  (note)  1075 

Ink  91,  1672 

Ink,  blue  91,  1672 

Ink,  indelible  1670 

Ink,  red  indelible  1670 

Inkomankomo  262 

Inks,  colored  1672 

Inoeine  1755 

Inosit  1256 

Insect  powder  1673 

Insoluble  chloral  407 

Insoluble  red  coloring  mat- 
ter of  cinchona  451 
Insoluble  sulphur                  1381 
Inspissated  infusions  790 
Inspissated  ox  gall  656 
Insuccation  585 
Inula                                        799 
Inula  belenium  799 
Inulin                    254,  800,  1424 
Invert  sugar            79,  144,  1256 
lodal                                          1673 
lodate  of  calcium                   1673 
lodate  of  iron                 672,  1673 
lodate  of  potassium              1673  , 
lodate   of   sesquioxide  of  j 
iron                                     lfi73  \ 
lode                                  803,  1674  [ 
Iodic  acid                       805,  1674 
Iodic  alimentation                   809  ' 
Iodic  oxide                                805  ! 
Iodide  of  allyl                        1041 
Iodide  of  ammonium             176  ; 
Iodide  of  ammonium,  Hni-             | 
ment  of  (note)                     177  - 
Iodide  of  amy!                       1773  j 
Iodide  of  antimony              1674  j 
Iodide  of  arsenic                     256 
Iodide  of  barium                   1674 
Iodide  of  bismuth  and  po- 
tassium                              1674 
Iodide  of  cadmium                  306 
Iodide  of  calcium                  1674 
Iodide  of  calcium,  syrup  of 
Iodide  of  ethyl                      1675 


Iodide  of  gold  1656 

Iodide  of  iron  672 

Iodide  of  iron,  glycerate 

of  (note)  673 

Iodide  of  iron,  sacchiirated    674 
Iodide   of  iron,    tasteless 

(note)  673 

Iodide  of  lend  1133 

Iodide  of  lead  plaster  552 

Iodide  of  lithium    (note)      899 

Iodide  of  manganese  1691 

Iodide  of  mercury  760 

Iodide  of  potassium  1173 

Iodide  of  propionyl  1041 

Iodide  of  silver  244 

I  Iodide  of  sodium  1331 

Iodide  of  starch  191 

Iodide  of  sulphur  1376 

Iodide  of  zinc  1549 

;  Iodides  of  calomel  1675 

:  lodidum  cadmicum  306 

I  lodina  803 

Iodine  S03 

Iodine  bath  810 

Iodine  disulphide  1376 

I  Iodine,  estimation  of  (note)  S07 

!  Iodine,  officinal   prepara- 

I      tions  of  812 

I  Iodine  ointment  1501 

'  Iodine  paint  810 

lodinium  803 

Iodized  camphor  811 

Iodized  collodion  475 

Iodized  cotton  811 

i  Iodized  glycerin  810 

I  Iodized  hydriodate  of  qui- 

I      nine  (note)  1216 

!  Iodized  oil  (note)  809 

j  Iodized  phenol  (note)  53 

j  Iodized  starch  191 

'  Iodized    syrup    of    horse- 

!      radish  (note)  253 

lodochlorides  of  mercury    1675 

lodocinchonidine  sulphate 

(note)  1223 

lodocinchonine     sulphate 

(note)  1223 

Iodoform  801 

Iodoform  collodion  (note)  475 
Iodoform  gauze  802 

Iodoform  ointment  1501 

lodoforme  801 

lodoformium  801 

lodoforraum  801 

lodohydrargyrate   of    po- 
tassium 1675 
lodosulphate    of    quinine 

(note)  1223 

lodo-tannin  805 

lodous  acid  805 

lodum  803 

lodure  d'amidon  191 

lodure  d'ammonium  176 

lodure  d'arsenic  256 

lodure  de  cadmium  306 

lodure  de  fer  672 

lodure  de  plonrb  1133 

lodure  de  potnssium  1173 

lodure  de  sodium  1331 

lodure  de  soufre  1376 

lodure  de  zinc  1549 

lodure  mereureux  760 

lodure  mercurique  758 

loduretum  nmmonicum  176 

loduretnm  hydrargyricum  75S 
loduretum  hydrargyrosum  760 
loduretum  kalicum  1173 
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loduretum  plumbicnm  1133 
loduretuin  j)otassicum  1173 

loiluretuin  sult'uris  1376 

lonidiuin         ipecacuanha 

(note)  816 

lonidium  marcucci  1676 

lonidiuin  marcucci  (note)  817 
lonidium      microphyllum 

(note)  817 

lonidium  parviflorum(note)  817 
Ipecac  812 

Ipecacuanha  812 

Ipecacuanha  lozenges  1481 

Ipecacuanha  syrup  1403 

Ipeoacuanhic  acid  815 

Ipomaja  jalapa  820 

Ipomasa  macrorrhiza  820 

Ipomaja  macrorrhiza  (note)  823 
Ipomwa  orizabensis  822,  12S9 
Ipomoea  pandurata  (note)  821 
Ipomsea  purga  820 

Ipomaja  simulans  (note)  823 
Ipomaea  turpethum  766,  1770 
Ireos  (note)  818 

Iridin  820 

Iridoline  1613 

Iris  818 

Iris  de  Florence  (note)  818 

Iris  Florentina  818 

Iris  fietidissima  818 

Iris  Germanica  818 

Iris  pseudo-acorus  818 

Iris  tuberosa  818,  1663 

Iris  versicolor  818 

Irish  moss  421 

Irish  whisky  (note)  141 

Irisia  818 

Irisin  820 

Irlandisches  moos  421 

Iron  687 

Iron  barks  565 

Iron  by  hydrogen  692 

Iron  tilings  687,  691 

Iron,  officinal  preparations 

of  690 

Iron  plaster  545 

Iron  reduced  by  hydrogen  692 
Iron  wire  691 

Isatin  1671,  1672 

Isatis  tinctoria  1676 

Isinglass  783 

Isinglass  plaster  547 

Isis  nobilis  1620 

Islandisch-moos-absud  518 

Islandisehe  flechte  396 

Islandiscliet'  moos  396 

Isobutylic  ether  196 

Isobutyric  acid  254 

Isodulcite  1211 

Isonandra  gutta  732 

Isopelletierine  725 

Isophlorisin  1726 

Isopyrine  1676 

Isopyrum  thalictroides  1676 
Isosulphocyanate  of  allyl  1041 
Iso-terebenthene  1045 

Iso-xylol  '  1613 

Issue-peas  1660 

Isuvitinic  acid  329 

Italian  castor  oil  (note)  1034 
Italienisohe  pillen  1110 

Iva  1560 

Ivaol  1560 

Ivory  black  352 

Ivraie  1689 

Ivy  1660 

Ivy-gum  1660 


Jaborandi 

Jaborine 

Jaen  bark 

Jaiferbad  aloes 

Jaggary 

Jalap  digite  (note) 


1104 

1105 

431 

155 

1256 

824 


Jodeisen 

Jodkadmiumsalbe 
Jodkalium 
Jodkaliumsalbe 


672 
1492 
1173 
1503 


Jalap  digite  uiajeur  (note)    822 

Jalap  stalks  (note)  823 

Jalapa  820 

Jalapaj  resina  1231 

Jalape  820 

Jalapen-extrakt  623 

Jalapenharz  1231 

Jalapen  knollen  820 

Jalapentinktur  1461 

Jalapenwurzel  820 

Jalapic  acid  (note)  823 

Jalnpin                  821,  822,  1289 

Jalapin  (note)  823 

Jalapinol  (note)  823 

Jamaica  dogwood  1 728 

Jamaica  ginger  1557 

Jamaica  kino  831 

Jamaica  pepper  1118 

Jamaica  sarsaparilla  1280 

Jamaicine  1593 

Jamborandi  1104 

James' antimonial  powder  1198 

James' powder  1198 

Jamestown  weed  1368 

Jani))ha  manibot  1761 

J.apaconine  124 

Japaconitine  124 

Japaconitine  (note)  127 

Japan  camphor  331 

Jajian  sago  1743 

Jnjian  varnish-tree  1504 
Japan  wax              384,  385,  978 

Japan  wax  (note)  385 

Japanese  aconite  127 
Japanese  belladonna  (note)  282 

Japanese  isinglass  (note)  785 

Japanese  pepper  (note)  1539 

Jiirgonelle  pear  essence  1648 

Jasmiuum  grandiflorum  1713 

Jasminum  officinale  1713 

Jasminum  sambac  1713 

Jatamansi  root  1384 

Jateorrhiza  calumba  318 

Jateorrhiza  palmata  319 

Jatropha  curcas          1-053,  1582 

Jatropha  nianihot  1582 
Jatropha  niultifida 
Jatropha  oil 
Jatropha  urens 
Java  cardamom  (note) 
Java  coffee 
Javanine 
Javellc's  water 
Jcffersonia  diphylla 
Jellies 
Jerubeba 
Jerusalem  cherry 
Jerusalem  oak 


Jervine 

Jesuits'  drops 

Jesuits'  powder 

Jewel-weed 

Jirnson  weed 

Jod 

Jodammonium 

Jodblei 

Jodblei-pflaster 

Jodbleisalbe 

Jodcadmium 


1582 

1582 

1582 

360 

307 

447,  448 

1610 

1677 

1677 

530 

530 

401 

1520,  1775 

1442 

455 

1669 

1364 

803 

176 

1313 

652 

1502 

306 


Jodkalium-seifenliniment      855 

Jodliniment  855 

Jodnatrium  1331 
Jodquecksilber-arsenik-lo- 

sung  862 

Jodquecksilbersalbe  1497 

Jodsalbe  loOl 

Jodschwefel  1376 

Jodschwefelsalbe  1504 

Jodsftirke  191 

Jodtinktur  1459 

Jodzink  1549 

Johannesia  princeps  1712 

Johannesino  1712 

Johanniswurzel  261 

Johnny  jump-up  1538 

Johnston's  fiuid  beef  1644 

Jordan  almonds  183 

Juglaudic  acid  826 

Juglans  825 

Juglans  cathartica  825 

Jugliins  cinerea  825 

Juglans  nigra  825 

Juglans  regia  825,  977 

Juice  of  broom  1375 

Juice  of  dandelion  1375 

Juice  of  hemlock  1375 

Juice  of  hyoscyamus  1375 

Juic<:'S  1375 

Jujubae  1783 

Jujube  paste  1783 

Juniper  826 

Juniper  berries  826 

Juni])erin  (note)  827 

Junij)erus  826 

Juniperus  communis  826 
Juniperus  communis  (note)  1030 

Juniperus  depressa  827 

Juniperus  lycia  1714 
Junperus         oxycedrus 

(note)  1031 

Juniperus  Sabina  1253 

Juniperus  Virginiana  392,  1253, 

1678 

Jute,  carbolized  54 


K 

Kadmium  304 

Kadmiumjodiir  306 

KaMupferia  rotunda  1782 

Kana  306 

Kaffee  306 

Kainite  1186 

Kakaobutter  1048 

Kakelah  scghar  359 

Kahibarbohne  1096 

Kalabarbohnen-extrakt  635 

Kali  aceticum  1147 

Kali  arsenicosum  solutum  S90 

Kali  bicarbonieum  1148 

Kali  bichromicum  1151 

Kali  bitartaricum  1152 

Kali  carlionicum  1156 

Kali  carbonicum  acidulum  1148 

Kali  causticum  fusum  1142 

Kali  chloricuin  1162 

Kali  chromicum  rubrum  1151 

Kali  citricum  1164 

Kali  hydricum  fusum  1142 

Kali  hydricum  solutum  887 

Kali  bydriodicum  1173 
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Kali  hypermanganicam 

Kentish's  liniment 

857 

Kossala 

1678 

crystallisatum 

1184 

Kermes 

466 

Kosso 

297 

Kali  hy]»ophosphorosuin 

1172 

Kerinesbeerenwurzel 

1100 

Kossotrank                      791,  794 

Kali  inuriaticuiu  oxygen- 

Kermes  mineral  (note) 

208 

Koumys 

1678 

atum 

1162 

Kemer's  test  for  quinine 

Kousso 

297 

Kali  nitricum 

lira 

(note) 

1226 

Kraftmehl 

187 

Kali  oxyiuuriaticum 

1162 

Kerunfel 

363 

Kriihenaugen 

974 

Kali  purum 

1142 

Ketones 

334 

Kriihenaugentinktur 

1465 

Kali  sulfuricura 

1IS6 

Kieserite 

913 

Kraiiieria 

834 

Kali  sulfurosum 

1188 

Kiew 

1701 

Knimeria  argentea  (note] 

834 

Kali  tartaricum 

1189 

Kinate  of  cinchonine 

449 

Krameria  ixina 

834 

Kali    tartaricum    boraxa- 

Kinate  of  quinine 

449 

Krameria-tannic  acid 

835 

tum  (note) 

1153 

Kinderpulver 

1204 

Krameria  tomentosa  (note)  834 

Kalikutki 

1728 

King's  yellow 

1716 

Krameria  triandra 

834 

Kalilaage 

887 

Kinic  acid               446,  447,  449 

Krameriae  radix 

834 

KalimetaU 

1142 

Kino 

830 

Kramerie  acid 

835 

Kalisalpeter 

1179 

Kino  juice  (note) 

833 

KrappwurzL'l 

1740 

Kalisaya-rindenaufguss 

793 

Kino  of  Colombia 

832 

Kreide 

499 

Kalischwefelleber 

1145 

Kinoic  aeid 

831 

Kreidemixtur 

946 

Kaliseife 

1273 

Kinoin 

831 

Kreidepastillen 

.1483 

Kaliutu 

1142 

Kinone 

449 

Kreosol 

730 

Kaliuin  borujsicam 

1170 

Kino-red 

831 

Kreosot                          495 

1613 

Kaliutn  bromatum 

1154 

Kino-tannic  acid 

8:^0 

Kreosot-mixtur 

945 

Kaliuin  cyaniitum 

1166 

Kinotinktur 

1461 

Kreosotsalbe 

1493 

Kaliuiit  ferrocyanatum 

1170 

Kinovio  acid 

447 

Kreosotum 

495 

Kaliuin-hydrat 

1142 

Kinovic  bitter 

450 

Kreosotwasser 

237 

Kaliuin  iodatum 

1173 

Kinovin                           447,  450 

Kresol 

730 

Kalium  sulfuratum 

1145 

Kirsch 

240 

Kreuzdornbeercnsaft 

1235 

Kalk 

322 

Kirsehlorbeer 

844 

Kreuzdornbeerensyrup 

1408 

Kalk-syrup 

1397 

Kirschlorbeerwasser 

233 

Krotonol-liniment 

854 

Kalkliniment 

853 

Klapperrose 

1243 

Krnidnagel 

363 

Kalkwasser 

865 

Klapperschlangenwurzel 

1293 

Kryptidine 

1613 

Kaluiia  angustifolia 

1678 

Klatichrosen 

1243 

Kubeben 

304 

Kaluiia  glauca 

1673 

Klatschrosensaft 

1409 

Kubebenextrakt 

991 

Kalmia  latifolia 

167S 

Kleesaure 

89 

Kubebenol 

1010 

Kalmie 

828 

Kleine  cardamomen 

359 

Kubebenpastillen 

1483 

Kalmuswurzel 

311 

Klettenwarzel 

843 

Kubebentinktur 

1450 

Kalumbo 

318 

Knoblauch 

149 

Kiichensehelle 

1195 

Kam  ila 

828 

K  noblauchsy  mp 

1394 

Kuhkratse 

1702 

Katneela 

823 

Knochen-asche 

1079 

Kiihlwasser 

886 

Kainille 

934 

Knochen  kohle 

352 

Kukui  oil 

1563 

Kauiillenblumen 

934 

Knollige  schtralbenn^arzel 

260 

Kiimmel 

362 

Kampeschenholz 

735 

Knorpeltang 

421 

Kiimmelol 

1005 

Kampfer 

330 

Knot  grass 

1588 

Kilmmelwasser 

234 

Kampferliniment 

853 

Knot-root 

1616 

Kuinys 

1678 

Kampfer  quecksilbersalbe 

1497 

Kochsalz 

1394 

Kupfer 

510 

Kampfer  spiritus 

1353 

Kohlensaure  magnesia 

909 

Kupferdrabt 

510 

Kampferwasser 

233 

Kohlensaure  magnesialo- 

Kupfervitriol 

508 

Kan  Jaharee  hing 

258 

sung 

880 

Kilrbissamen 

10S5 

Kantharide 

341 

Kohlensaures  ammonium 

171 

Kurkuma 

1629 

Kapseln  des  weissen  mohns  10S2 

Kohlensaures  kali 

1156 

Kurundu 

460 

Kardamomentinktur 

1445 

Kohlensaures  lithon 

899 

Knsso 

297 

Karua  puttay 

460 

Kohlensaures  natron 

1321 

Kutchina  opiam  (note) 

1059 

Kaskarilla-aufguss 

792 

Kohlensaures  zinkoxyd 

1545 

Kyaaol 

1572 

Kaskarillrinde 

366 

Kohlensaurewasser 

224 

Kaskarilltinktur 

1445 

Kohlenstoflf 

351 

Kassu  (note) 

378 

Kohlenumschlag 

374 

L 

Kastanie 

370 

Kola  nuts 

1754 

Kastanienblatter 

370 

Kolhenmoos 

905 

Labarraque's  solution 

893 

Katechu 

375 

Kolnerwasser 

1359 

Labdanum 

1679 

Kateehupastillen 

1482 

Kolombo-extrakt 

595 

Labrador  tea 

1683 

Katechutinktur 

1446 

Kolombo-infusion 

791 

Laburnic  acid 

1632 

Katzenmiinze 

1601 

Kolombotinktur 

1443 

Laburnin 

1632 

Kiiuflisches  chloroform 

420 

Kolophonium 

1230 

Laburnine 

1632 

Kauri  gum 

1678 

Koloquinten 

477 

Laburnum 

1631 

Kaustisches  kali 

1142 

Koloquinten-extrakt 

603 

Lac                                  836 

1680 

Kava  (note) 

933 

Koloquintenmark 

477 

Lac  ammoniaci 

944 

Kava  root  (note) 

933 

Kombe  poison 

1678 

Lac  asafoetidjB 

945 

Kavahin  (note) 

933 

Konigschina-absud 

518 

Lac  dye 

1681 

Kawa  (note) 

933 

Konigswasser 

86 

Lac  scammonii 

951 

Kawine  (note) 

933 

Koossin 

298 

Lac  sulphuris 

1378 

Kayupulieh 

1003 

Koosso 

297 

Lac  vaccinum 

836 

Kebabeh 

504 

Koriander 

493 

Lacca  in  placentis 

1681 

Kekune  oil 

1566 

Korianderol 

1009 

Laccin 

1681 

Kellerhols 

941 

Kornbranntwein 

1355 

Lachryraa          scammony 

Kellerholsrindo 

941 

Kornmutter 

556 

(note) 

1287 

Kelp                               803, 

1321 

Kosin 

293 

Lacquer  plant  (note) 

385 
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Lactas  ferrosus  674 

Lactate  de  fer  674 

Lactate  of  calcium  675 

Lactate  of  iron  674 
Lactate  of  iron  and  quinine 

(note)  675 
Lactate  of  iron  and  strych- 
nine (note)  675 
Lactate  of  manganese  1692 
Lactate  of  quinine  (note)  1217 
Lactate  of  zinc  1681 
Lactic  acid  78,  1062 
Lactic  acid,  concrete  8U 
Lactin  1261 
Lactose  16,  1261 
Laetuca  •  840 
Laetuc-a  altissima  840 
Laetuca  elongata  840 
Laetuca  montana  841 
Laetuca  sativa  840 
Laetuca  seariola  841 
Laetuca  virosa  840, 1057 
Lactucarium  840 
Lactucariuuisyrup  1404 
Lactueerin  (note)  842 
Lactucic  acid  (note)  843 
Lactucin  842 
Lactucone  (note)  842 
Lada  1119 
Ladanum  1679 
Ladies'  mantle  1565 
Ladies'  slipper  514 
Ladies'  slipper  root  614 
Lady     Webster's     dinner 

pills  1110 

Laevo-tartaric  acid  121 

L'agaric  de  coucbe  1703 

Lager  beer  917 

Lait  836 

Lait  ammoniacal  944 

Lait  d'ainandes  944 

Lait  d'asafoetida  945 

Lait  de  gaiao  948 

Lait  de  foufre  1377 

Laitue  vi reuse  840 

Lake  467 

Lake  water  218 

Lakes  1682 

Lakritzen-mixtur  948 

Lakriz  615 

Lakrizensaft  615 

Laniinaria  bulbosa  804 

Laminaria  digitata  356,  804  | 

Laniinaria  saceharina  804 

Lana  gossypii  722 

Lana  philosophica  1551  \ 

Lanahoria  1598  ! 

Lancaster  blackdrop  23  | 

Lantliopia  1069 
Lantbopine                 1062,  1069 

Lapfenkorn  556 

Lapilli  cancrorum  1626 
Lapis  bezoar  occidentalis     1588  | 

Lapis  bezoar  orientalis  1588  I 

Lajiis  calaminaris  1594 

Lapis  causticus  chirurgo-  I 

rum  1142  ', 

Lapis  divinus  609 

Lapis  infernalis  248 
Lappa                             843, 1682  I 

Lappa  major  1682 

Lappa  minor  1682  j 

Lappa  offlcinalis  843  j 

Larch  bark  844  I 

Liirchenrinde  844  { 

Larehenrindentinktur  1462 

Lard  129  | 


Lard  oil  978,  993 
Lard  oil  group  of  fixed  oils  978 
Lardo  129 
Large  cardamom  (note)  360 
Large-flowering  spurge  1640 
Large  senega  (note)  1294 
Larger  cardamom  360 
Larger  striated  ipecacu- 
anha (note)  817 
Laricis  cortex  844 
Larinus  maculatus  (note)  922 
Larix  eedrus  (note)  922 
Larix  lv.ropa;a  844,  1427 
Larix  Europa;a  (note)  922 
Larixine  844 
Larixinic  acid  844 
Larkspur  1682 
Larrea  Mexicana  1C80 
Latakia  tobacco  (note)  1417 
Latwergcn  480 
Laudania  1067 
Laudanine  1062,  1067 
Laudanofia  1068 
Laudanosine  1062,  1068 
Laudanum  1460 
Laudanum  of  Sydenham  1537 
Laughing  gas  80 
Laurel  1678 
Laurel  oil  978 
Laurel  water  238 
Laurier  eerise  844 
Lauro-ccrasi  folia  844 
Lauro-ceraso  844 
Lauro-stearic  acid  306 
Laurostearin  1727 
Laurus  benzoin  286 
Lnurus  eamphora  330 
Laurus  cassia  461,  462 
Laurus  cinnamomum  461 
Laurus  culilawan  1C27 
Laurus  nobilis  978,  1358,  1682 
Laurus  pichurim  1727 
Laurus  sassafras  1285 
Lavaiide  845 
Lavandelblumen  845 
Lavandclbluthen  845 
Lavandelol  1014 
Lavandelspiritus  1356 
Lavandola  845 
Lavandula  845 
Lavandula  spica  845,  1014 
Lavandula  vera  845,  1014 
Lavender  845 
Lavender  drops  1403 
Lavender  flowers  845 
Lavender  water  1257 
Lawsonia  alba  1683 
Lawsonia  inermis  1683 
Lead  1126 
Lead  oleate  550 
Lead  plaster  .  650 
Lead  water  886 
Leadwort  1730 
Leaf  isinglass  784 
Leaf  tobacco  1416 
Leather  flower  1612 
Leather  wood  1635 
Leberthran  1020 
Lecanora  tartarea  1688 
Lecanoric  acid  1688 
Lecithrin  1080 
Leditannic  acid  1683 
Ledoyen's  disinfecting  so- 
lution 1135 
Ledum  camphor  1683 
Ledum  latifdlium  1683 
Ledum  palu.-tre  1683 


Leech  739 

Leek  1683 

Legno  della  quassia  1207 

Legno  di  Campeggio  735 

Legno  guaiaco  727 

Leinol  1016 

Leinsame  850 

Leinsamen-aufgusa  796 

Leinsamenol  1016 

Leinsamen-umschlag  374 

Leipsic  yellow  1610 

Lemnian  bole  1590 

Lemon  balm  938 

Lemon  juico  848 

Lemon  peel  847 

Lemon  yellow  1610 

Lemons  847 

Leno  de  quassia  1207 

Lentisk  931 

Leontice  thalietroides  380 

Leontodon  taraxacum  1423 

Leonurus  cardiaca  1683 

Leopard's  bane  253 

Lepidolite  900 

Lepidum  sativum  977 

Lepra  mercurialis  772 

Leptandra  846 

Leptandra  purpurea  846 

Leptandra  Virginica  846 

Leptandra-wurzel  846 
Leptandra-wurzel-extrakt     627 

Leptandrin  847 

Lerp  (note)  922 

Lesser  cardamom  360 

Lesser  periwinkle  1777 
Lesser  striated  ipecacuanha 


(note) 
Le.'sive  caustique 
Lettuce 
Lettuce  opium 
Leucol 
Leucoline 
Leucotin 
Leukoline 
Levant  wormseed 
Levigation 
Levisticum  officinale 
Levulin 
Levulose 
Levulose  (note) 
Lev  fire 

Leviire  de  biere 
Ley 


817 

887 

840 

842 

1571,  1604 

1004 

1613 

1613 

1270 

500 

1684 

1424 

144, 1261 

922 

392 

392 

1513 


Liatris  odoratissima   1684,1768 


Liatris  scariosa 
Liatris  spicata 
Liatris  squarrosa 
Lichen  d'ls^lande 
Lichen  Islandicus 
Lichen  starch 
Lichen  stearic  acid 
Lichene  islandico 
Lichenin 
Lichenoid 
Licopodio 
Licorice 
Licorice  root 
Liege 
Life-everlasting 


1684,  1768 
1683 

1684,  1708 
396 
396 
397 
398 
396 
397 
397 
905 
615 
717 
1622 
1655 


Light  carbonate  of  magnesia  909 
Light  daturine  1364 

Light  magnesia  906,  909 

Light  oil  of  cloves  1007 

Light  oil  of  wine  994 

Lignum  benedictum  727 

Lignum  Campechianum         735 
Lignum  coeruleum  735 
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Lignum  colubrinum 

974 

Lignum  guiijaci 

727 

Lignum  sanctum 

727 

Lignum     santalinum  ru- 

brum 

1269 

Lignum  vitsB 

727 

Ligulin 

1634 

Ligusticum  levisticum 

1684 

Ligustrin 

1684 

Ltgustrum  vulgare 

1684 

Liliic 

1760 

Lilacin 

1760 

Lilium  bulbiferum 

1684 

Lilium  candidum 

1684 

Lima  b:irk 

431 

Limailles  de  fer 

691 

Limatura  de  hierro 

691 

Limatura  di  ferro 

691 

Limatura  ferri 

691 

Lime 

322 

Lime-fruit 

848 

Lime  juice                        5( 

,  848 

Lime  liniment 

853 

Lime  ointment 

322 

Lime  water 

865 

Limonade    au  citrate    do 

miignesie 

881 

Limonea 

847 

Liwonensaft 

848 

Limonenschale 

847 

Limones 

847 

Liiuoui 

847 

Limonij  cortex 

847 

Limonis  succus 

848 

Limons 

847 

Linaria  vulgaris 

1573 

Linaza 

850 

Linden 

1684 

Ling 

1020 

Lini  farina 

850 

Lini  semina 

850 

Liniment  ammoniacal 

852 

Liniment  au  chloroforme 

854 

Liniment  calcaire 

853 

Liniment  campbre 

853 

Liniment  camphre  ammo- 

niacal 

853 

Liniment  croton6 

854 

Liniment  d'aconite 

851, 

Liniment  de  bclladone 

852 

Liniment  iodure 

855 

Liniment  mercuriel 

854 

Liniment  of  aconite 

851 

Liniment  of  belladonna 

852 

Liniment  of  croton  oil 

854 

Liniment     of    iodide     of 

ammonium  (note) 

177 

Liniment  of  iodide  of  po- 

tassium and  soap 

855 

Liniment  of  iodine 

855 

Liniment  of  lime 

853 

Liniment  of  mercury 

85J 

Liniment  of  opium 

855 

Liniment  of  subacetate  of 

lead 

855 

Liniment    of     tarpentine 

and  acetic  acid 

858 

Liniment  opiace 

855 

Liniment  phosphorg 

1030 

Liniment  saturnS 

855 

Liniment  savonneux  cam- 

phre 

856 

Liniment  savonneuxiodurg  855 

Liniment  sinapise  compost  857 

I-iniment  t6r6hinthine 

857 

Liniment        t^rgbinthing 

acetique 

853; 

Liniment  volatil  852 

Linimenta  851 

Liuimente  851 

Liniments  851 

Linimentum  aconiti  851 

Linimentum         JEruginis 

(note)  507 

Linimentum  ammoniacale  852 
Linimentum  ammoniie  852 

Linimentum  ammoniatum  852 
Linimentum  beliadonnae  852 
Liuimeutum  caleis  853 

Linimentum  camjihorte  853 

Linimentum       camphorae 

compositum  853 

Linimentum  camphoratum  853 
Linimentum  cantbaridis  853 
Linimentum  chloroformi  854 
Linimentum  crotonis  854 

Linimentum  hydrargyri  854 
Linimentum  iodi  855 

Linimentum  mercuriale  854 
Linimentum  opii  855 

Linimentum  plumbi  sub- 

acetatis  855 

Linimentum  potassii  iodidi 

cum  s:ipone  855 

Linimentum        saponato- 

campboratum  liquidum     856 
Linimentum  saponis  856 

Linimentum  sinapis  com- 
positum 857 
Linimentum  terebinthinae     857 
Linimentum  terebinthinse 

aeeticum  858 

Linimentum  volatile  852 

Linin  1686 

Linoleic  acid  1016 

Linolein  1016 

Linseed  850 

Linseed  meal  850 

Linseed  oil  977,  1016 

Linseed  oil  group  of  fixed 

oils  977 

Linseed  poultice  374 

Lint  1685 

Linum  850 

Linum  catharticum  1685 

Linum  perenne  977 

Linum  usitatissimum   850,  977, 
1016 
Lion's  foot  1731 

Lipsalve  1050 

Liquen  islandico  396 

Liqueur   anodine   d'Hoff- 

mann  1344 

Liqueur  anodine  nitreuse  1346 
Liqueur     arsenicale      de 

Fowler  890 

Liqueur  arsenicale  hydro- 

chlorique  858 

Liqueur  d'ac^tate  de  fer  867 
Liqueur  d'ammoniaque  226 

Liqueur  d'ammoniaque  vi- 

neuse  1350 

Liqueur     d'arseniate     de 

sonde  896 

Liqueur  de  Donovan  862 

Liqueur  de  gutta-percha        877 
Liqueur  de  Labarraque         893  ■ 
Liqueur  hemostatique  de  i 

Monsel  874  ' 

Liqueur  nervine  de  Bang  1 345  ' 
Liquid  anethol  1000  i 

Liquid  butter  of  antimony  861  ' 
Liquid  extract  of  bael  592  i 

Liqaid  extract  of  ergot  610  ; 


Liquid  extract  of  fern  612 

Liquid  extract  of  liquorice  617 
Liquid   extract    of    male 

fern  990 

Liquid  extract  of  opium  634 
Liquid  extract  of  pareira  635 
Liquid  extract  of  sarsapa- 

rilla  643 

Liquid  extract  of  yellow 

cinchona  600 

Liquid  glue  (note)  1397,  1654 
Liquid  hydrochloric  acid  6S 
Liquid  opodeldoc  856 

Liquid  pepsin  884 

Liquid  phosphorus  (note)  1094 
Liquid  j)rinciple  of  oils  980 

Liquid  storax  1372,  1686 

Liquidambar  1686 

Liquidauibar  altingia  1687 

Liquidambar  orientale         1372 
Liquidambar  styraeitlua     1373, 
1686 
Liquirizia  717 

Liquor  acidi  arseniosi  858 

Liquor  acidi   phosphorici 

(note)  93 

Liquor  acidi    phosphorici 

comp.  (note)  93 

Liquor  ammonite  226 

Liquor  ammonite  acetatis  859 
Liquor  ammonia  citratis  861 
Liquor  ammoniae  fortior  228 
Liquor  ammonii  acetatis  859 
Liquor  ammonii  acetici  859 

Liquor  ammonii  caustiei  226 
Liquor  ammonii    caustiei 

spirituosus  1350 

Liquor  anaestheticus  1607 

Liquor  anodynus  mineralis 

HoflFmanni  1344 

Liquor  antimonii  ehloridi    198, 
861 
Liquor  antimonii  terchlo- 

ridi  861 

Liquor  arsenicalis  890 

Liquor  arsenici  ehloridi         858 
Liquor  arsenici  et  hydrar- 
gyri iodidi  862 
Liquor  arsenici  hydroehlo- 

ricus  858 

Liquor  arsenii  et  hydrar- 
gyri iodidi  862 
Liquor  atropise  863 
Liquor  atropiae  sulpbatis  863 
Liquor  bismuth!  863,  864 
Liquor  bismuthi  et  ammo- 
nias citratis  863 
Liquor  calcii  ehloridi  (note)  315 
Liquor  calcis  865 
Liquor  calcis  chloratae  867 
Liquor  calcis  Eaccharatus  1397 
Liquor  chlori  234 
Liquor  epispasticus  853 
Liquor  ferri  acetatis  867 
Liquor  ferri  acetici  867 
Liquor  ferri  ehloridi  868 
Liquor  ferri  citratis  870 
Liquor  ferri  citrici  870 
Liquor    ferri   et   quininae 

citratis  871 

Liquor  ferri  nitratis  872 

Liquor  ferri  perchloridi  874 
Liquor    ferri    perchloridi 

Jortior  868,  874 

Liquor  ferri  pernitratis  872 
Liquor  ferri  persulphatis  876 
Liquor  ferri  sesquichlorati    863 
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quor  ferri  subsulphatis      874 
quor  ferri  sulfuric!  ox- 
ydati  876 

quor  ferri  tersulphatis       876 
quor  gutta-perchae  877 

quor  hydrargyri  nitratis   878 
quor  hydrargyri  nitratis 
acidus  878 

quor  hydrargyri  nitrici 
oxydati  878 

quor     hydrargyri    per- 
chloridi  879 

quor  iodi  87y 

quor  iodi  compositus  879 

quor  iodinii  compositus     879 
quor  liali  arsenieosi  890 

quor  liali  caustici  887 

quor  kali  citrici  891 

quor  lithiae  effervescens     880 
quor  magnesiae  carbona- 
tis  880 

quor  magnesisB  citratis      881 
quor  magnesii  bi^ulphi- 
tis  1687 

quor  magnesii  citratis        881 
quor  magnesii  citratis, 
extem])oraneous  (note)       882 
quor  magnesii  citrici  881 

quor  morphiiB  acetatis       883 
quor    morphiae    hydro- 
chloratis  883 

quor  morphise  muriatis      883 
quor  natri  caustici  892 

quor  natri  chlorati  893 

quor  natri  bypochlorosi     893 
quor  pepsini  884 

quor  picis  alkalinus         1125 
quor  pluiiibi  subacetatis     884 
quor  ])lumbi  subacetatis 
dilutus  886 

quor  plumbi  subacetici      884 
quor  pohissfe  887 

quor  potassae  chlorinatae  1610 
quor  potassae  efferves- 
cens 892 
quor  potassii  arsenitis  890 
quor  potassii  citratis  891 
quor  potassii  perman- 
ganatis  1185 
quor  sodaB  892 
quor  sodae  arseniatis  896 
quor  sodae  chloratae  893 
quor  sodae  chlorinatae  893 
quor  sodae  effervescens  895 
quor  sodii  arseniatis  896 
quor  sodii  silieatis  896 
quor  stibii  chlorati  861 
quor  strychnife  896 
quor  zinci  chloridi  897 
quores  858 
quorico  615 
quorice  moss  615 
quorice  paste  61 5 
quorice  root  717 
riodendrin  1687 
riodendron  1687 
ro  riorentina  (note)  818 
sa  wine  1526 
sbon  diet  drink  522 
sbon  sarsaparilla  1282 
sbon  wine  1523 
ster's  gauze  54 
targirio  1136 
tharge  1127,1136 
tharge  plaster  550 
thargyrum  1136 
Ihia                                       900 


Lithise  carbonas  899 
Lithiae  citras  901 
Lithii  benzoas  898 
Lithii  bromidum  898 
Lithii  carbonas  899 
Lithii  citras  901 
Lithii  salicylas  902 
Lithium  900 
Lithium  carbonicum  899 
Lithium  citricum  901 
Lithium,  effervescing  car- 
bonate of  900 
Lithiumwasser  8S(I 
Lithospermum  oflBcinale  1687 
Lithospermum  tiuctorium  1567 
Litmus  1687 
Litmus-paper  1688 
Live  oak  1210 
Liverwort  1663 
Lixivium  causticom  8'87 
Lizard's  tail  1747 
Lobelacrin  903 
Lobelia  902 
Lobelia  cardinalis  904 
Lobelia  inllata  902 
Lobelia  syphilitica  904 
Lobeliatinktur  1463 
Lobelic  acid  903 
Lobelien-cssig  22 
Lobeiienkraut  902 
Lobeline  903 
Loblolly  pine  1426 
Loco  plants  1688 
Locust  tree  1740 
Logan's  plaster  (note)  552 
Logwood  735 
Lolium  temulentum  1689 
London  paste  (note)  1309 
London  jiurter  1530 
Long  buchu  303 
Long-leaved  pine  1426 
Long  nutmeg  969 
Long  pepper  1120 
Long-staple  cotton  721 
Long-staple  isinglass  784 
Long  zedoary  1782 
Lonicera  caprifolium  1689 
Lonicera  xylosteum  1689 
Lood  1126 
Loosestrife  1690 
Losungen  858 
Lotio  flava  749 
Lotio  hydrargyri  flava  905 
Lotio  hydrargyri  nigra  505 
Lotio  nigra  754,  805 
Lotiones  904 
Lotions  904 
Lovage  1684 
Low  blackberry  1249 
Low  wines  1355 
Lowenzahn  1423 
Lowenzahn-extrakt  648 
Lowenzahnwurzel-absud  623 
Lowenzahn  wurzelsaft  1375 
Loxopterygium  Lorentzii  1737 
Lozenges  1479 
Lozenges,  charcoal  357 
Lozenges,  tannin  1481 
Lugol's  caustic  iodine  so- 
lution 810 
Lugol's  iodine  lotion  810 
Lugol'sche  jodlcisung  879 
Lump  gamboge  328 
Lump-lac  1681 
Lunar  caustic  248 
Lungenmoos  396 
Lung  wort  1735 


Lupin  1689 

Lupinin  1689 

Lupinus  albns  1689 

Lupinus  dcnsiflorus  1689 

Lupinus  hirsutus  1689 

Lupinus  luteus  1689 

Lupinus  polyphyllus  1689 

Luj)o]o  hombrecillo  744 

Luppolo  744 
Luiiulin  745,  905 
Lupulina                         745,  905 

Lupuline  905 

Lupuliiitinktur  (note)  1457 

Lupulinum  905 
Lupulite                          746,  905 

Luj)ulus  744 

Lutidine  1419 

Lycine  1689 

Lycium  1689 

Lyciuin  barbarum  1689 

Lycoetona  1690 

Lycoctonine  (note)  125 

Lycoperdon  bovista  1704 

Lycoperdon  proteus  1704 

Lycopode  905 

Lycojiodium  905 

Lycopodium  clavatum  905 

Lycopus  1 690 

Lycopus  Europa^us  1690 

Lycopus  Yirginicus  1690 

Lythrum  salicaria  1690 

Lytta  asperia  342 

Lytta  Nuttalli  344 


M 

Macallo  1690 

Mace  906 

iMacene  906 

Macias  906 

Macis  908 

Madura  aurantiaca  1690 
Macro]  liper     methysticum 

(note)  933 

Macrotin  425 

Macrotys  racemosa  423 
Madagascar    cardamom 

(note)  360 
Madar  1595 
Madder  1740 
Madeira  wine  1525 
Mad  weed  1292 
Mafurra  tallow  1060 
Magendie's  solution  of  mor- 
phia 884 
Magisterium  bisrauthi  292 
Magisterium  sulphuris  1377 
Magistcry  of  bismuth  294 
Magnesia  906,  909 
Magnesia  alba  909 
Magnesia  calcinata  906 
Magnesia  carbonica  909 
Magnesia  hydro-carbonica  909 
Magnesia  levis  906 
Magnesia  opium  (note)  1059 
Magnesiapastillen  1485 
Magnesia  ponderosa  909 
Magnesia  sulfurica  913 
Magnesia  und  stinkasant- 

mixtur  949 

Magnesia  usta  906 

Magnesiao  carbonas  909 

Magnesiae  carbonas  levis  909 
Magnesiae    carbonas   pon- 

derosum  910 

Magnesiae  sulphas  913 
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Magnesian  waters 
Mugnesie 
MagQosie  blanche 
Magnesie  calcinee 
M:ign6sie  liquide 
Magaesii  carbonas 
M;i''nesii  chloridum 


221 

906 
909 
9l)fi 
8S0 
909 
1606 


M:ignesii  citras  granulstus   912 

!Magnesii  sulphas  913 

Magnesii  sulphis  913 

Magnesium  90S 

-Magneteisen  678 

Magnetic  oxide  of  iron  678 

Ma'rnolia  916 

Magnolia  acuminata  916 

Magnolia  bark  916 
Magnolia  glauea              511,  916 

Magnolia  grandiflora  917 

Magnolia  tripetala  916 

Magnolienrinde  916 

Magnolin  917 

Maguej  1563 

Mahogany  tree  1759 

^lahy's  piaster  (note)  552 

Maidenhair  1580 

Maizenic  acid  (note)  1506 

Malabar  cardamoms  359 

Malabar  kino  830 

Malaga  raisins  1507 

Malaga  wine  1526 

Malambo  bark  1690 

Malate  of  calcium  1647 

Malate  of  manganese  16'J- 

Male  fern  261 

Male  jalap  (note)  823 

itale  nutmeg  969 

Male  shield  fern  261 
Malegueta  pepper  (note)       360 

Malicorio  723 
Mallaguetta  pepper  (note)    360 

Mallatia  opium  (note)  1059 

Mallotus  philippinensis  828 

Mallow  1691 
Malt                                 743,  917 

Malt  d'orge  917 

Malt  vinegar  20 

Maltese  elaterium  535 

Maltha  1723 

Maltine  744 
Maltose                            140,  743 

Maltum  917 

Maltum  horde!  917 

Malra  alcea  159 

Malva  rotundifolia  1691 

Malra  sylvestris  1691 

Malvavisco  158 

Malwa  opium  1057 

Malwa  opium  (note)  1060 

Mana  921 

Mancbskappe  125 

Mancona  bark  1746 

Mandarin  orange  (note)  269 

Mamlelconserve  1197 

Mandelemulsion  944 

Mandelmilch  944 

Mandelol  998 

Mandelsyrup  1395 

Mandioca  1761 

Mandorle  amaro  181 

Mandqrledolci  183 

Mandragora  1691 

Mandragora  officinalis  1691 

Slandrake  1691 

Mandrake  root  1 138 
Manganese                     918,  1691 

Manganese  monoxide  918 

Manganese  sesquioxide  918 


Manganesii  oxidum  nigrum  91S  ! 

Manganesii  sulphas  919 

Manganesium  1691 

Mangani  oxidum  nigrum  918 

Mangani  sulphas  919 

Mangiinic  acid  918 

Manganous  snlpbate  919 
Manganum        hvperoxy- 

datum  918 

Manganum  sulphuricum  919 

Mangostana  mangifer  1671 

Maugosteen  281 

Manihot  glasiovii  1761 

Manibot  utilissima         74,  1761 

Manioc  1761 

Manna                           921,  1256 

Manna  cannulata  923 

Manne  921 

Manne  en  sorte  923 

Mannit                  729,  924,  1256 

Man  of  the  earth  (note)  821 

Man-root  16'J6 

Man  root  (note)  82 1 

Manteea  de  puerco  129 
Manzanilla                      196,  1625 

Manzanilla  loca  1625 

Manzanilla  Romana  195 

Maple  sugar  1256 

Maracaioo  bark  431 
Maranta                        1693,  1694 

Maranta  allouya  1694 

Maranta  arrow-root  1694 
Maranta  anindinacea  1693, 1694 

Maranta  galanga  1694 

Maranta  Indica  1694 

Maranta  nobilis  1694 

Marbled  Castile  soap  1277 

Marbre  925 

Marc  1523 

Marea  (note)  933 

Margaric  acid  980 

Margarin  980 

Margosine  273 

Marieha  1119 

Marigold  31 S 

Marine  acid  64 

Marine  animal  oils  97S 

Marjolaine  suurage  107S 

Marjoram  1078 

Marmo  925 

Marmol  925 

Marmor  925 

Jlarmor  album  925 

Maroute  1625 

Marrube  blanc  925 

Marrubiin  926 

Marrubio  925 

Marrubium  925 

Marrubium  vulgare  925 

Mars  687 

Marsala  wine  1526 

Marsh  gas  1613 

Marsh  parsley  1748 

Marsh  rosemary  1754 

Marsh  tea  1683 

Marsh  trefoil  1696 

Marsh  water  218 

Marsh  water-cress  1707 

Marsh's  test  for  arsenic  40 

Marshmallow  159 

Martial  ethiops  678 

Martin's  cancer  powder  1716 
Maruta  cotula               934,  1625 

Marylandisehe  spigelie  1342 

Ma.-8  of  cnrhonate  of  iron  927 

Mass  of  copaiba  926 

Mass  of  mercury  929 


Massa  coerulea  929 

Massa  copaibse  926 

Massa  ferri  carbonatis  927 

Massa  hvdrargyri  929 

Massicot  1127,  1137 

Massoy-bark  462 

Masterwort  1570,  1663,  166J 
Mastic  931 

Mastice  931 

Mastich  931 

Mastiche  931 

Mastichic  acid  932 

Masticin  932 

Mastix  931 

Mata  1695 

Mater  secalis  556 

Matias  bark  1690 

Maticfe  folia  932 

Maticin  933 

Matico  932 

Matico-anfgnss  796 

Matico-bliitter  932 

Matico  leaves  932 

Matonia  361 

Matricaria  934 

Matricaria  chamomilla  196,  934 
Matricaria  parthenium         1735 
Matricaria  parthenoides      176, 
t  196,  1736 

Matricaria  suaveolens  195 

Matrimony  vine  1689 

Maulbeersaft  951,  1405 

May-apple  1138 

May-flower  1637 

Mayweed  1625 

M'  Boundou  1663 

Mead  1530 

Meadow-sweet  1752 

Meadow  saffron  470 

Meadow-saffron  root  469 

Mealy  starwort  1566 

Measures,  approximate  1804 
Measures,  tables  of  1799 

Meat  biscuit  1695 

Meat  extract  1644 

Mecca  senna  1297 

Mecereon  941 

Mechanical  leech  (note)  742 
Mechoacan  (note)  823 

Meconate  of  quinine  (note)  1217 
Meconicacid  1062,1071,1243 
Meeonidine  1062,1067 

Meeonin  1062,  1070 

Meconium  1054 

Meconoiosin  1062,  1070 

Medeola  Virginica  1696 

Medicamentirte  papiere  393 
Medicated  bougies  (note)  1387 
Medicated  pessaries  (note)  1387 
Medicated  vinegars  17 

Medicated  wines  1531 

Medicinal    tribasie    phos- 
I      phate  of  sodium  1333 

Medicines,  administration 

of  1795 

Medicines,    circumstances 

affecting  dose  of  1794 

Medicinische  weine  1531 

Meerrettig  252 

Meerrettiggeist  1353 

Meerschaum  1749 

Meeriwiebel  1290 

Mcerzwiebel-essig  24 

Mecrzweibelpillen  11  IS 

Meerzwiebelsvrup  1412 

Meerxwiebeltinktur  1472 

,  Megarrhiza  Califomica       1696 
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Megarrhizoretin  1696 

Mel  935 

Mel  boraeis  937 

Mel  depuratum  937 

Mel  despumatum  937 

Mel  Egyptiacum  (note)  607 
Mel  rossfi  938 

Mel  rosatum  938 

Mel  sodii  boratis  937 

Melacetatum  1081 

Melaleuca  cajuputi  1002 

Melaleuca  flaviflora  (note)  1003 
Melaleuca  hyi)ericifolia  1003 
Melaleuca  latifolia  1003 

Melaleuca  leucadendron  1003 
Melaleuca  minor  1003 

Melaleuca  viridifolia  1003 

Melampodium  1661 

Melanipyrit  1256 

Melampyrum  nemorosum    1256 
Melasse 
Melassic  acid 
Melaza 
Melazzo 

Melia  azadirachta 
Melia  azedarach 
Melilot 
Melilotic  acid 
Melilotug  officinalis 
Melissa 

Melissa  officinalis 
Melisse 

Melissenblatter 
M  el  i  lose 
Melizitose 
Melizitose  (note) 
Mellite  de  borax 
Mellite  de  roses  rouges 
Mellite  simple 
Mellitum  rosatum 
Mellone 
Meloo  majalis 
Meloe  niger 
Meloe  ])r()scarabaBU8 
Meloe  trianthema 
Menhaden  oil 
Menisperniia 
Menispermine 
Menispermum 
Menispermum  Canadense 
Menispermum  cocculus 
Menispermum  columba 
Menispermum  palmatum 
Mennige 
Menta  piperita 
Menta  romana 
Mentha  piperita 
Mentha  pulegium 
Mentha  viridis 
Men  the  a  epi 
Menthe  poivree 
Menthe  romain 
Menthe  verte 
Menthene 
Menthol 
Menthol  (note) 
Menyanthes  trifoliata 
Menyanthin 
Mercurammonium  chloride  774 
Mcrcur-diammonium  chlo- 
ride 
Mercure 

Mercure  avec  la  craie 
Mercure  doux  a  la  vapeur 
Mercurial  ointment 
Mercurial  pill 
Mercurial  pillen 


1432 

1260 

1432 

1432 

273 

273 

1696 

1696 

1696 

938 

938 

938 

938 

1256 

1256 

922 

937 

938 

938 

938 

1757 

342 

344 

342 

342 

978 

1614 

1614 

939,  1614 

939 

1614 

319 

318 

1137 

939 

940 

939 

,  939 

940 

9-10 

939 

940 

940 

1017 

1017 

1019 

1696 

1696 


775 
768 
775 
754 
1494 
929 
929 


Mercurial  plaster  546  ' 

Mereurial-stuhlzapfchen  13S8  j 

Mercurial  suppositories  1388  | 

Mercurialia  1697  j 

Mercurial  ine  1697 

Mercurialis  annua  1697 

Mercurialis  perennis  1697 

Mercuric  bromide  1591 

Mercuric  chloride  747 

Mercuric  cyanide  757 

Mercuric  iodide  758 

Mercuric  sulphate  765 

Mercurio  768 

Mercurius  768 

Mercurius  borussicus  775 
Mercurius  corrosivus  pre- 

cipitatus  763 
Mercurius  corrosivus  ruber  763 


Mercurius  cyanatus 

Mercurius  duleis 

Mercurius  emeticus  flavus 

Mercurius  iodatus  ruber 

Mercurius  vitriolatus 

Mercurous  bromide 

Mercurous  chloride 

Mercurous  iodide 

Mercury 

Mercury,  officinal  prepara- 
tions of 

Mercury  with  chalk 

Mesembryanthemum  crys- 
tallinum 

Mrsenna 

Mcsitylen 

Mesitylene 

Meso-tartaric  acid 

Mesquite  gum 

Metaboric  acid 

Metacellulose 

Metacetiinnic  acid 

Meta-chloral 

Metaeopaivic  acid 

Metagallic  acid 

Metagummic  acid 

Metakresol 

Metallic  manganese 

Metallic  phosphorus 

Metajjectic  acid 

Metaphosphoric  acid 

Metarabic  acid 

Metastannic  acid 

Metastyrol 

Metatartaric  acid 


73; 


757 
752 
766 
758 
765 
1591 
752 
760 
768 

773 
775 


1697 

1697 

1613 

1125,  1584 

121 

1697 

47 

1562 

1732 

407 

491 

61 

16 

1613 

918 

1094 

15 

94,  1094 

15 

1767 

1374,  1686 

883 


Metiitiirtrate  of  magnesium  883 
Metaxylene  1584 

Methane  415,  1613 

iVethylamine  560,  1613 

Methylanlhracen  1613 

Methylated  spirit  1699 

Methyl-brucine  (note)  1369 

Methylconine  487 

Methyl-creasol  496,  1125 

Methyl-erotonic  acid    196,  1253 
Methyl-cyanide  1613 

Methyl-ether  of  protocate- 

chuic  aldehyd  1513 

Methyl  ethers  of  pyrocate- 

chuic  aoid  1613 

Methylene  dichloride  1608 

Methylene  ether  1699 

Methyl-ethylic  ether  1700 

Methylic  alcohol  1698 

Methylic  chloroform  413 

i  Methylic  ether  1700 

Methyl-naphthalin  1013 

Jlethyl-nonyl-ketone  1038 

1  Methyl-pelletierine  725 


Methylsalicylic  acid  1012 
Methyl-strychnine  (note)    1369 

Methyl-toluol  1613 

Methysticin  (note)  933 

Metoxylene  1584 

Metric  measures  1801 

Metric  prescriptions  1798 

Metric  weights  1801 

Mctroxylon  saga  1743 

Mexican  allspice  (note)  1118 

Mexican  sarsaparilla  1281 

Mezerei  cortex  941 

Mezereo  941 

Mezereon  bark  941 

Mezereum  941 

Mezereum  ointment  1501 

Mezquite  gum  12 

Miaouli  (note)  1003 
Mica  panis                      655,  943 

Michel's  paste  108 

Microscopic  varnish  932 

Middle  cardamom  360 

Mie  du  pain  943 

Miel  935 

Miel  borate  937 

Miel  despume  937 

Miel  rosat  938 

Miele  935 

Mignatta  739 

Mikiinia  guaco  1657 

Milch  836 

Milchsaure  78 
Milchsaures  eisenoxydul       674 

Mik-hzucker  1261 
Mild  chloride  of  mercury     752 

Milder  common  caustic  1144 
Milderes     Zittmanniscbes 

decoct  (note)  522 

Milfoil  1560 

Milium  solis  1687 

Milk  836 

Milk  of  almonds  944 

Milk  of  ammoniac  944 

Milk  of  roses  241 

Milk  of  sulphur  1377 

Milk  sugar  1261 

Milkweed  1640 

Millefouille  1560 

Millefoglie  1560 

Mimordica  balsamina  1700 

Mimosa  11 

Mimosa  Senegal  12 

Mine  tin  1767 

Mineral  tar  1723 

Mineral  water  224 

Mineral  waters  224 
Mineral  Waters,  special 

index  of  1927 

Mineral  yellow  1720 

Mineralischer  turpeth  766 

Minio  1137 
Minium                       1127,  1137 

Mint  940 

Mio  mio  1680 

Mirra  970 

Miscible  copaiba  491 

Mispiekel  31 

Mistletoe  1777 

Mistura  ammoninci  944 

Mi.-tura  amygdala?  944 

Mistura  asafoBtidse  946 

Mistura  camphoraj  233 

Mistura  chloroformi  946 

Mistura  creasoti  945 

Mistura  cretse  946 

Mistura  ferri  aromatica  94B 

Mistura  ferri  composita  941? 


Index. 


1897 


Misturs  ferri  et  ammonii 

acetiitis  947 

Mistura  gentianae  94S 

Mistura  glycyrrhizae  com- 

posita  34s 

Mistura  guaiaci  94S 

Mistura  magnesise  et  asa- 

fcetidse  949 

Mistura  neutralis  949 

Mistura  potassii  citratis        949 
Mistura  rhei^t  sodae  950 

Mistura  scauiuionii  951 

Mistura  sennte  couiposita     951 
Mistura  spiritus  vini  gal- 

lici  951,  1360 

Misturte  943 

Mitchella  repens  1700 

Mitlirilate  481 

Mixture  avec  la  craie  94fi 

Mixture  d'asafoetiJa  946 

Mixture  de  cognac  951 

Mixture  Je  creosijte  945 

Mixture  de  ferarouiatique     946 
Mixture  de  gouiuie  amuio- 

niaque  944 

Mixture  de  Griffith  946 

Mixture   de   inagnesie    et 

d'asafetide  949 

Mixture  de  reglisse  94S 

Mixture  de  scauimonfe  951 

Mixture  of  acetate  of  iron  | 

and  ammonium  947 

Mixture  of  citrate  of  po- 
tassium 949 
Mixture  of  magnesia  and 

asafetida  949 

Mixture  of   rhubarb    and  j 

Eoda  950 

Mixtureofspirit  of  French  | 

wine  951  ] 

Mixturen  943 

Mixtures  943 

Moccasin  plant  514 

Mocha  aloes  155  ; 

Mocha  coffee  307! 

Mocha  senna  1297  \ 

Mogador  gum  13  ; 

Mohnextrakt  634 

Mohnkapseln  1082 

Mohnkapseln-absud  526 

Mohnkopie  1082 

Mohnsatt  1054 

Moist  peroxide  of  iron  676 

Molasses  1260,  1432 

Molasses,  sugnr-house  1258  ' 

Molasses,  AVest  India  1260  | 

Molecular    weights,    table 

of  1807 

Mole  plant  1713, 

Momordica  elaterium  533  | 

Monarda  1700  i 

Monarda  didyma  1433  ' 

Monarda  punctata      1433,  1700 
Monardin  1700  ' 

Monchskappe  125 

Monesia  1700  ' 

Monesin  1700 

Mongumo  bark  1701 

Monkshood  126 

Monobasic  phosphoric  acid      94  I 
Monobrom  camphor  336  ! 

Monobromated  camphor         336 
Monochlorethylene    chlo- 
ride 1607  \ 
MoDochlorethylidene  chlo-  j 
ride                                       1607  ' 
Monohydrated  nitric  acid       81  { 


Monohydrated  phosphoric 

acid 
Mono-nitro-cellulose 
Monoxide  of  iron 
Monoxide  of  lead       1127, 
Monoxide  of  manganese 

Monoxide  of  sodium 

Monsel's  eisenliisung 

Monsels  sait 

Mon-efs  solution 

Montpelher  scammony 

Moras 

Mori  succus 

Moric  acid 

Morin 

Moringa  aptera 

Moringa  oleifera 

Moringa  pterygosperma 

Moritannic  acid  1651, 

Morocco  gum 

Morone 

Morphia 

Morphia  and  ipecacuanha 

lozenges 
Morphia  lozenges 
Morphia  suppositories 
Mor|)hiae  aeetas 
Morphia;  murias 
Morphia  sulphas 
Morphia 
Morphina 
Morphinte  aeetas 
Morphinte  hyJrochloras 
Morphinee  sulphas 
Morphine  952, 

Morphinepastillen 
Morphinpastilien  mit 

brechwurzel 
Morphin-stuhlzapfchen 
Morphinum 
Morphinum  aceticum 
Morphinumr  hydrochlori- 

cum 
Morphinum  sulfuricum 
Morphiometric   assays   of 

opium 
Morphiiim  952, 

Morrhua  Americana 
Morrhua  vulgaris 
Morung  elachi  (note) 
Moras  alba 
Morus  nigra 
Morus  rubra 
Morus  tinctoria 
Moschatin 
Moschus 

Moschus  factitius 
Moschus  moscbiferus 
Moschuswurzel 
Moschus  wurzeltinktur 
Moselle  wine 
Mostaza 
Motherwort 

Moulded  nitrate  of  silver 
Mountain  ash 
Mountain  ash,  American 
Mountain  balm 
Mountain  damson 
Mountain  laurel 
Mountain  mahogany 
Mountain  rhubarb 
Mountain  tea 
Moussache 
Mousse  d'islande 
Mousse  marine  pertee 
Montarde 


Moutardc  blanche 


1305 


94 

Moutarde  dcs  uioines 

252 

1206 

Moutarde  grise 

1305 

689 

Moutarde  noire 

1305 

1137 

Moxa 

1701 

918, 

Mozambique  opinm  (note] 

1061 

1691 

Mucilage  adragant 

967 

1307 

Mucilage  arabique 

965 

874 

Mucilage  d'amidon 

966 

875 

Mucilage  d'6corce  d'orme 

874 

fauve 

967 

12S9 

Mucilage  de  gomme  adra- 

951 

gante 

967 

951 

Mucilage  de  gomme  ara- 

1690 

bique 

965 

1651 

Mucilage  de  moelle  de  sas- 

1713 

safras 

9C0 

977 

Mucilage  de  semences  des 

1713 

coing 

966 

1690 

Mucilage  of  acacia 

965 

13 

Mucilage  of  cydonium 

9G6 

951 

Mucilage  of  elm 

907 

952 

Mucilage  of  gum  arabic 

965 

Mucilage  of  sassafras  pith 

966 

1485 

Mucilage  of  slippery  elm 

1485 

bark 

967 

1388 

Mucilage  of  starch 

960 

957 

Mucilage  of  tragacanth 

967 

958 

Mucilages 

965 

961 

Mucilagines 

965 

952 

Mucilago  acaciaa 

965 

952 

Mucilago  amyli 

960 

957 

Mucilago  cydonii 

966 

958 

Mucilago  gumnii  arabici 

965 

961 

Mucilago  sassafras  inedullae  966 

1062 

Mucilago  tragacanthoe 

967 

1485 

Mucilago  ulmi 

967 

Mucor  mucedo 

839 

1485 

Mucuna  pruriens 

1702 

1388 

Mucuna  prurita 

1702 

952 

Mudar 

1595 

957 

Mueller's  fluid  (note) 

1152 

Mulberry  calculus 

89 

958 

Mulberry  juice 

951 

961 

Mullein 

1776 

Mures 

931 

1071 

Murexide 

1702 

1062 

Murias  morphicus 

958 

1020 

Muriate  d'ainmoniaque 

173 

1020 

Muriate  of  ammonia 

175 

360 

Muriate  of  lime 

314 

952 

Muriate  of  morphia 

958 

951 

Muriate  of  soda 

1326 

952 

Muriatic  acid 

64 

1651 

Muriatic  acid,  diluted 

69 

1560 

Muriatic  ether 

1605 

962 

Murr 

970 

1704 

Muse 

962 

962 

Muscade 

967 

1384 

MusciB  Hispanicae 

341 

1473 

Muscarine                    1563, 

1703 

1526  , 

Muscat  wine 

1526 

1305 

Muschio 

962 

1683 

Museulus  venenosus 

1702 

243 

Museffer 

151 

1752 

Musena  bark  (note) 

828 

1752 

Musenna 

1697 

1639 

Musennin 

1697 

1749  1 

Mushrooms 

1703 

1677  1 

Musk 

962 

1587 

Musk,  artificial 

1704 

1252  ' 

Muskatbliithe 

906 

702 

Muskatbutter 

1026 

1761 

Muskatnuss 

967 

396 

Muskatnussol 

1026 

421  1 

Muskatspiritus 

1359 

1305  1 

Muskmelon  seeds 

1627 

1898 
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Musk-root  1384 

Must  1522 

Mustard  paper  399 

Mustard  poultice  375 

Mutterharz  698 

Mutterharz-pflaster  645 

Mutterkorn  656 

Mutterkornaufguss  794 

Mutterkornextrakt  609 

Mutterkorntinktur  1451 

Mutterkornwein  1535 

Mutterptiaster  (note)  551 

Mutton-suet  1304 

Mutton  tallow  978 

Myagrum  sativum  977 

Mycoderuia  aceti  18 

Mycoderma  vini  393 

Mycose  559,  1266 

Mylabris  cicliorii  342 

Mylabris  pustulata  342 

Mynsicht's  elixir  109 

Myopsinc  1719 

Myrcia  acris  1025,  1358 

Myricacerifera     385,978,1705 
Myrica  ocuba  978 

Myricin  383,  1705 

Myricyl  alcohol  383,  980 

Myricyl  palmitato  383,  746 

Myristic  acid  396,  969,  1026, 
1705 
Myristiea 
Myristica  fatua 
Myristiea  fragrans 
Myristiea  moschata 
Myri-stica  officinalis 
Myristiea;  adeps 
Myristieene 
Myristieol 
Myristin 
Myrobiilani 
Myrobalani  belliricse 
Myrobalani  ehebulaj 
Myroltalani  citrina) 
Myrobalani  euiblicaj 
Myrobalani  flavaj 
Myrobalani  Indicaa 
Myrobalani  nigra) 
Myrobalans 
Myronate  of  potassium 


Myrospernium  Pereiraa 
Myroxocarpin 
Myroxylon  frutescens 
Myroxylon  Pereira 
Myroxylon  peruil'erum 
Myroxylon  toluifera 
Myrrh 
Myrrh    mixture 

Griffith 
Myrrh  plaster 
Myrrha 
Myrrhe 
Myrrhenol 
Myrrhentinktur 
Myrrhic  acid 
Myrrhin 
Myrrhol 
Myrtle  wax 
Myrtus  acris 
Myrtus  caryophj'llata 
Myrtiischekan 
Myrtus  pimenta 


44,  227, 
1613, 


967 

968 
906,  907 

967 

967 
1026 

906 
4 
969,  1025,  1026 
1706 
1705 
1705 
1705 
1705 
1705 
1706 
1705 
1705 
1041, 
1306 

262 
1041 

252 


Myronic  acid 
Myrosin 
Myrosine 

Myrospermum  of  Sonsonate  275 
276 
275 
274 
274 
274 
274,  277 
970 
of    Dr. 

947 

972 

970 

970 

971 

1464 

971 

971 

971 

385,  978,  1705 

1623 

1623 

1706 

1118 


N 

Nackte  aralienwurze] 

Nagelein 

Naphte  acetique 

Naphtha  acetic 

Naphtha  vitrioli 

Naphthalene 

Naphthalin 

Naples  yellow 

Narceia 

Narccine  1002, 

Narcissus  pseudo-narcissus 

Narcotina  1062, 

Narcotine  1062, 

Nard 

Nardus 

Nardus  Celtica 

Nardus  Indica 

Nardus  montana 

Narthex  assaloetida 

Nasturtium  auiphibium 

Nasturtium  officinale 

Nasturtium  palustre 

Natal  aloes 

Nataloin 

Native  black  oxide  of  iron 

Native  boric  acid 

Native  oil  of  laurel 

Native  oil  of  sassafras 

Native  soda 

Native  sulphide  of  anti- 
mony 

Native  sulphur 

Natrium 

Natrium  chloratum  pu- 
rum 

Niitro-kali  tartaricum 

Natron  1308, 

Natron  metall 

Natronpastillen 

Natruni  aceticum 

Natruni  arsenicura 

Natruui  biboracicum 

Natrum  biboricum 

Natrum  bicarbonicum 

Natrum  carbonicum  acid- 
ulum 

Natrum  carbonicum  cru- 
dum 

Natrum  carbonicum  siceum 

Niitrum  causticum 

Natrum  hydricum 

Natrum  hydricum  solutum 

Natrum  hypophosphoro- 
gum 

Natrum  hyposulfurosum 

Natruui  iodatum 

Natrum  nitricum 

Natrum  phosphoricum 

Natrum  subsulfurosum 

Natrum  sull'uriciim 

Natrum  sulfurosum 

Natrum  valerianicum 

Nauclea  Gambir 

Navel-wort 

Neat's-foot  oil     978,  1080, 

Nebulizers 

Neetandra 

Nectandra  puchury 

Neetandra  rodiaei 

Nectandraj  cortex 

Nectan<lrine  (note) 

Nelkeniil 

Nelkpnpfeffer 

Nelkenpfefferol 

Ni'paul  aconite 


1675 

363 

134 

134 

131 

1125 

1706 

1706 

1066 

1065 

1706 

1063 

1063 

1706 

1706 

1706 

1706 

1706 

257 

1707 

1706 

1707 

153 

156 

689 

1317 

1727 

1727 

1321 

206 
1379 
1307 

1326 
IIOS 
1321 
1307 
1486 
1310 
1311 
1316 
1316 
1313 

1313 

1321 
1325 
1308 
1308 
892 

1329 

1330 

1331 

1332 

1333 

1330 

1338 

1340 

1309 

375 

1625 

1706 

1580 

972 

1727 

972 

972 

973 

1006 

1118 

1031 

126 


Nepaul  cardamom  (note)  3G0 

Nepeta  cataria  1601 

Nepetaglechoma  1654 

Nephrodium  filix  mas  261 

Neriodorein  1707 

Neriodorin  1707 

Nerium  antidysentericum  1781 

Nerium  odorum  1707 

Nerium  oleander  1707 

Neroli  269 

Neroli  bigarade      .  1002 

Neroli  camijhor  1002 

Neroli  petale  1002 

Nervalum  unnay  1051 

Nessler's  reagent  1530 

Nessler's  solution  220 

Nettle  1772 

Neugewiirz  1118 
Neutral  mixture  949,  1168 
Neutral  sweet  spirit  (note)    1-17 

Neutrales  weinsaurcs  kali  1189 
New     Granada      rhatany 

(note)  834 

New  Jersey  tea  1601 

Nicaragua  wood  If.OO 

Niccoli  sulphas  1756 

Nickle's  test  for  sugar  1259 

Nicotia  1418 

Nicotiana  fruticosa  1-116 

Nieotiana  paniculata  1416 

Nicotiana  Persiea  (note)  1417 

Nicotiana  quadra  al vis  1416 

Nicotiana  repanda  (note)  1417 


Nicotiana  rustica 

Nicotiana  tabacum 

Nicotiane 

Nicotiania 

Nicotina 

Nicotine 

Nigella  sativa 

Nigellin 

Niger-seed  oil 

Night-blooming  cereus 

Nigrosin 

Nigrosin  ink 

Nihil  album 

Nim  tree 

Nirmali 

Nitras  argenticus 

Nitras  argenticus  fusus 

Nitras  kalicus 

Nitras  plumbicus 

Nitras  potassicus 

Nitras  sodicus 

Nitrate  de  Chili 

Nitrate  de  ploinb 

Nitiiite  de  potasse 

Nitrate  de  soude 

Nitrate  of  ammonium 

Nitrate  of  aniyl 

Nitrate  of  cerium 

Nitrate  of  lead 

Nitrate  of  pilocarpine 

Nitrate  of  potash 

Nitrate  of  jiotassium 

Nitrate  of  ])oiassium  paper  399 

Nitrate  of  silver  244 

Nitrate  of  silver,  fused  248 

Nitrate  of  silver  in  crystals  245 

Nitrate  of  silver,  moulded    248 

Nitrate  of  soda  1332 

Nitrate  of  sodium      1332,  1707 

Nitrate  of  zinc  (note)  1542 

Nitrato  de  plomo  1 135 

Nitrato  di  piombo  1 1 35 

Nitre  1179 

Nitre,  ammoniacal  178 


1416 

977,  1416 

1416 

1417 

1418 

340,  1417 

1707 

1707 

977 

1593 

1571 

1671 

1551 

1680 

1765 

244 

248 

1179 

1135 

1179 

1332 

1332 

1136 

1179 

1332 

178 

185 

395 

1135 

1106 

1179 

1179 
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1899 


Nitro  oubique 

1332 

o 

Oil  of  dill                       193 

1000 

Nitre,  inflammable 

178 

Oil  of  ergot 

559 

NiUe  luuaire 

244 

Oak  bark 

1209 

Oil  of  erigeron 

1010 

Nitre  prismatique 

1179 

Oakum 

1685 

Oil  of  eucalyptus          666 

1011 

Nitric  acid 

80 

Oatmeal 

272 

Oil  of  euphorbia 

1713 

Nitric  acid,  diluted 

86 

Oatmeal  gruel 

273 

Oil  of  fennel                1000 

1011 

Nitric  acid,  monohj'drated     81 

Oats 

272 

Oil  of  fern 

990 

Nitric  acid  of  the  arts 

82 

Oberhefe 

392 

Oil  of  flaxseed 

1016 

Nitric  etlier 

1348 

Obsidian 

1735 

Oil  of  fleabane 

1010 

Nitric  oxide 

80 

Ochres 

1711 

Oil  of  gaultheria 

1011 

Nitric  starch 

192 

Ocodos  de  fraile 

1767 

Oil  of  hedeoma 

1013 

Nitrite  of  ainyl 

185 

Ocotea  pichurim 

1727 

Oil  of  hemlock 

1124 

Nitrite  of  ethyl          1348 

1708 

OctolieUral  borax 

1319 

Oil  of  illicium 

1000 

Nitro 

1179 

Ocuba  wax                      38 

5,  978 

Oil  of  jasmine 

1713 

Nitrobenzene 

1585 

Ocyuium  basilicum 

1711 

Oil  of  juniper 

1013 

Nitrobenzol 

1585 

Ocymum  viride 

1433 

Oil  of  laurel 

1727 

Nitrogen  dioxide 

80 

(Edema  arseuicalis 

33 

Oil  of  lavender 

1014 

Nitrogen  monoxide 

1708 

Oelbaumharz 

536 

Oil  of  lavender  flowers 

1014 

Nitrogen  peroxide 

80 

Oelharze 

990 

Oil  of  lemon 

1015 

Nitrogen  protoxide 

80 

Oelsaures  quecksilber 

989 

Oil  of  mace                    969 

1026 

Nitrogen  teroxide 

80 

Oelsaures  veratrin 

989 

Oil  of  massoy 

462 

Nitroglycerin 

1710 

Oelsiiss 

710 

Oil  of  mirbane 

1585 

Nitrohydroehloric  acid 

86 

(Enanthe  crocata 

1712 

Oil  of  mustard 

1306 

Nitrohydrochloric  acid,  di- 

ODnanthe fistulosa 

1712 

Oil  of  myrcia 

1025 

luted 

87 

ffinanthe  phellandrium 

1712 

Oil  of  neroli                  269 

1002 

Nitromuriatic  acid,  diluted    87 

(Enanthic  acid 

1648 

Oil  of  nutmeg 

1025 

Nitromuriatic  oxide  of  anti 

- 

<Enanthic  ether           1528 

1648 

Oil  of  orange  flowers 

1002 

mony 

1731 

Gilnanthin 

1712 

Oil  of  orange  peel 

1001 

Nitropentane 

186 

CEnothera  biennis 

1712 

Oil  of  origanum 

1050 

Nitroprussic  acid 

1711 

CEthusa  cynapium 

1712 

Oil  of  partridge-berry 

1011 

Nitroprusside  of  sodium 

1711 

(Euf 

1080 

Oil  of  peach  kernels 

999 

Nitroprussides 

1711 

Officinal    preparations    of 

Oil  of  pennyroyal 

1013 

Nitrosaccharate  of  lead 

1742 

iodine 

812 

Oil  of  peppermint 

1017 

Nitrous  acid 

82 

Officinal     preparations    of 

Oil  of  pimenta 

1031 

Nitrous  ether 

1708 

iron 

690 

Oil  of  red  cedar 

1677 

Nitrous  oxide                   80, 

1708 

Ohio  buckeye 

1562 

Oil  of  rhodium  (note) 

1037 

Nitrous  oxide  water 

1709 

Oidiuin  abortifixciens  (note)  556 

Oil  of  rose 

1036 

Nitrous  powder 

1183 

Oil-cake 

851 

Oil  of  rose  geranium 

1037 

Nitrum  cubicum 

1332 

Oil,  fusel                          141,  148 

Oil  of  rosemary 

1038 

Nitrum  depuratum 

1179 

Oil,  grain                         141,  148 

Oil  of  rue 

1038 

Nitrum  flammans 

178 

Oilnut 

825 

Oil  of  sandal  wood     1039, 

1745 

Noce  mosehata 

967 

Oil  of  allspice 

1031 

Oil  of  santal 

1039 

Noce  vomica 

974 

Oil  of  amber 

1042 

Oil  of  sassafras 

1039 

Noctilucine 

1711 

Oil  of  American  wormseed  1007 

Oil  of  savine 

1038 

Noir  d'os 

352 

Oil  of  anda 

1712 

Oil  of  sesamum 

1040 

Noix  d'arec 

242 

Oil  of  anise 

1000 

Oil  of  spearmint 

1019 

Noix  de  galle 

700 

Oil  of  apricots 

999 

Oil  of  spike 

1014 

Noix  rauscade 

967 

Oil  of  arachis 

1029 

Oil  of  spirroa  ulmaria 

373 

Noix  vomique 

974 

Oil  of  asafctida 

259 

Oil  of  spruce 

1124 

Non-oxygenated    volatile 

Oil  of  bay 

1025 

Oil  of  star  anise 

1000 

oils 

984 

Oil  of  ben                       977 

,1713 

Oil  of  sweet  almonds 

99* 

Nopal 

406 

Oil  of  bergamot 

1002 

Oil  of  tar                     1030, 

1124 

Nordhausen,  fuming   sul- 

Oil of  birch 

1587 

Oil  of  teaberry 

1011 

phuric  acid  of 

104 

Oil  of  bitter  almond 

995 

Oil  of  theobroma 

1043 

Norfolk  Island  pine 

1431 

Oil  of  bitter  almonds,  arti- 

Oil of  thyme 

1050 

Normal  chloroform 

413 

ficial 

1585 

Oil  of  turpentine 

1044 

Northern  senega  (note) 

1294 

Oil  of  black  mustard 

977 

Oil  of  valerian            1054, 

1511 

Norway  spruce 

1122 

Oil  of  black  pepper 

992 

Oil  of  vitriol 

103 

Norwood's  tincture  of  vera- 

Oil  of  cade                     827, 

1013 

Oil  of  vitriol,  Nordhausen's  104 

trum  viride 

1475 

Oil  of  cade  (note) 

1031 

Oil  of  white  mustard 

977 

Nucin 

826 

Oil  of  cajuput 

1002 

Oil  of  wintergreen 

1011 

Nucitannic  acid  (note) 

825 

Oil  of  camphor 

1004 

Oil,  potato  spirit 

148 

Nucitannin  (note) 

825 

Oil  of  camphor  (note) 

333 

Oil  wells 

1724 

Nuez  muscada 

967 

Oil  of  Canada  fleabane 

1010 

Oiled  paper  (note) 

1017 

Nuez  vomica 

974 

Oil  of  caraway 

1005 

Oils 

976 

Nunnari 

738 

Oil  of  cassia 

1007 

Ointment 

1489 

Xutgall 

700 

Oil  of  Ceylon  cinnamon 

1007 

Ointment  of  acetate  of  lead  1502 

Nutgall  ointment 

1494 

Oil  of  chamomile 

1000 

Ointment  of  aconifia 

1490 

Nutmeg 

967 

Oil  of  chenopodiuni 

1007 

Ointment  of  ammoniated 

Nutmeg  butter             969, 

1026 

Oil  of  Chinese  cinnamon 

1008 

mercury 

1497 

Nutmeg-flower 

1707 

Oil  of  cinchona 

450 

Ointment  of  atropia 

1491 

Nut-pine 

1426 

Oil  of  cinnamon 

1007 

Ointment  of  belladonna 

1492 

Nux  mosehata 

967 

Oil  of  cloves 

1006 

Ointment  of  benzoin 

131 

Nux  vomica                  974, 

1365 

Oil  of  copaiba 

1009 

Ointment    of    boric    acid 

Nymphaea  alba 

1711 

Oil  of  coriander 

1009 

(note) 

48 

Nymphaea  odorata 

1711 

Oil  of  cubeb 

1010 

Ointment   of   bromide   of 

Oil  of  cubebs 

1010 

potassium 

1156 

1900 


Index. 


Ointment  of  calomel 

1500 

Ointment      of      camphor 

(note) 

335 

Ointment  of  cantharides 

1492 

Ointment  of  carbolic  acid 

1490 

Ointment  of  carbonate  of 

lead 

1502 

Ointment  of  creasote 

1493 

Ointment  of  elcmi 

1494 

Ointment  of  gallic  acid 

149(1 

Ointment  of  galls 

1494 

Ointment    of    galls    and 

opium 

1494 

Ointment  of  glycerin 

714 

Ointment  of  iodide  of  cad- 

mium 

1492 

Ointment  of  iodide  of  lead  1502  | 

Ointment  of  iodide  of  po- 

tassium 

1503 

Ointment  of  iodide  of  sul- 

phur 

1504 

Ointment  of  mezereon 

631 

Ointment    of    nitrate    of 

mercury 

1498 

Ointment  of  nitric  acid 

1499 

Ointment  of  oxide  of  zinc 

1505 

Ointment     of     pyrogallic 

acid  (note) 

1493 

Ointment  of  red  iodide  of 

mercury 

1497 

Ointment  of  red  oxide  of 

mercury 

1500 

Ointment  of  resin         391, 

1503 

Ointment  of  rose  water 

1491 

Ointment  of  savin 

1503 

Ointment  of  savino      392, 

1503 

Ointment  of  Spanish  flies 

1492 

Ointment   of   subchloride 

of  mercury 

1500 

Ointment  of   sulphurated 

potash 

1503 

Ointment  of  tannic  acid 

1490 

Ointment  of  tar 

1502 

Ointment  of  tartarated  an- 

timony 

1491 

Ointment  of  turpentine 

1504 

Ointment  of  veratria 

1505 

Ointment   of    white    pre- 

cipitate 

1497 

Ointment  of  yellow  oxide 

of  mercury 

1499 

Ointment  of  zino 

1505 

Ointments 

1488 

Okra 

1664 

Old  field  pino 

1426 

Old  fustic 

1651 

Olea 

976 

Olea  destillata 

982 

Olea  Europsea               977 

1026 

Olea  fixa 

977 

Olea  latifolia 

1027 

Olea  longifolia 

1027 

Olea  volatilia 

982 

Oleander 

1707 

Oleandrine 

1707 

Oleata 

988 

Oleate 

988 

016ate  de  mercure 

989 

Oleate  de  veratrine 

989 

Oleate  of  mercury 

989 

Oleate  of  mor])hine 

990 

Oleate  of  veratrine 

989 

Oleates 

988 

Oleatum  hydrargyri 

989 

Oleatum  veratrinaj 

989 

Oleic  acid      88,  550,  1273 

1657 

Olein            130,  980,  1028 

1273 

Olein  of  cod-liver  oil  1025 

Oleinsaure  88 

Oleomargarine  978 

Oleoresin  of  aspidium  990 

Oleoresin  of  black  pepper  992 

Oleoresin  of  capsicum  990 

Oleoresin  of  cubeb  991 

Oleoresin  of  ginger  993 

Oleoresin  of  iris  820 

Oleoresin  of  lupulin  992 

Oleoresin  of  red  pepper  1'90 

Oleore  ina  aspidii  990 

Oleore>?ina  capsici  990 

Oleoresina  cubebaj  991 

Oleoresina  filicis  990 

Oleoresina  lupulinae  992 

Oleoresina  lupulini  992 

Oleoresina  piperis  992 

Oleoresina  zingiberis  993 

Oleoresina;  990 

Olooresine  de  capsique  990 

Oleorlsine  de  copahu  489 

Oleoresine  de  eubcbe  991 

OI6oresine  de  gingembre  993 

Oleoresine  de  lupuline  992 

01eor6sine  de  poivre  noir  992 

OI6o-r#sines  990 

Oleoresins  990 

Oleo-saecharum  1259 

Oleum  absinthii  4 

Oleum  adipis  993 

Oleum  a^thereum  993 

Oleum  amygdalaa  998 

Oleum  amygdala;  amara;  995 

Oleum  amygdalte  duleis  998 
Oleum  amygdala;  expressum  998 

Oieum  amygdalarum  998 
Oleum  amj'gdalarum  aHhe- 

reum  995 
Oleum  anethi                193,1000 

Oleum  anisi  1000 

Oleum  anthemidis  1000 

Oleum  anthos  1038 

Oleum  aurantii  corticis  100] 

Oleum  aurantii  florum  1002 

Oleum  bacca;  juniperi  1013 

Oleum  badiani  1000 

Oleum  balsami  copaiva;  1009 

Oleum  bergamii  1002 

Oleum  berganiottaa  1002 

Oleum  bctulinum  1707 

Oleum  bubulum  1080 

Oleum  cacao  1048 

Oleum  cadinum  (note)  1030 

Oleum  cajeputi  1003 

Oleum  cajuputi  1002 

Oleum  eainphora;  1004 

Oleum  cnmphoratum  853 

Oleum  cari  1005 

Oleum  carui  1005 

Oleum  carvi  1005 

Oleum  caryophylli  1006 

Oleum  caryophyllorum  1006 
Oleum  chamomillae  roma- 

n»  1000 

Oleum  ehenopodii  1007 

Oleum  cinnamomi  1007 
Oleum     cinnamomi    Zey- 

laniei  1007 

Oleum  citri  1015 

Oleum  copaibfB  1009 

Oleum  coriandri  1009 

Oleum  cornu  cervi  1635 

Oleum  crotonis  1051 

Oleilm  cubeba;  1010 

Oleum  cubebarum  1010 

Oleum  erigerontis  1010 


Oleum  erigerontis  Cana- 
densis 1010 
Oleum  eucalypti  1011 
Oleum  filicis  maris  990 
Oleum  foeniculi  1011 
Oleum  fructus  juniper!  1013 
Oleum  gaultheria;  1011 
Oleum  gossypii  seminis  1012 
Oleum  hedeomse  1013 
Oleum  hepatis  morrhua;  1020 
Oleum  hyperici  1667 
Oleum  jecoris  aselli  1020 
Oleum  juniperi  1013 
Oleum  lavandulao  1014 
Oleum  lavandula;  florum  1014 
Oleum  limonis  1015 
Oleum  lini  1016 
Oleum  mentha;  piperita;  1017 
Oleum  mentha;  viridis  1019 
Oleum  morrhua;  1019 
Oleum  myrcia;  1025 
Oleum  myristica;  1025,1026 
Oleum  myristica;  expres- 
sum 969,  1026 
Oleum  nucista;  a;thereum  1025 
Oleum  nucista;  expressum  1026 
Oleum  oliva;  1026 
Oleum  olivarum  1026 
Oleum  pahna;  Christi  1031 
Oleum  ])liosphoratum  1030 
Oleum  picis  liquida;  1030 
Oleum  jiimenta;  1031 
Oleum  ricini  "  1031 
Oleum  rostu  1036 
Oleum  rosarura  1036 
Oleum  rosmarini  1038 
Oleum  rusci  1587 
Oleum  ruta;  1038 
Oleum  sabina;  1038 
Oleum  santali  1039 
Oleum  sassafras  1039 
Oleum  sesami  1040 
Oleum  sinapis  1041 
Oleum  sinapis  aethereum  1041 
Oleum  sinajiis  volatile  1041 
Oleum  succini  1042 
Oleum  succini  reetificatum  1043 
158 


Oleum  sulphuratum 
Oleum    tartari    per 

quium 
Oleum  terebinthina; 
Oleum  theobromae 
Oleum  thymi 
Oleum  tiglii 
Oleum  valeriana9 
Oleum  vini 
Olibanum 
OHbene 

Olio  della  tremertina 
Olio  delle  olive 
Olio  di  bergamotta 
Olio  di  ca.jepnt 
Olio  di  eannella 
Olio  di  limone 
Olio  di  lino 
Olio  di  mandorle 
Olio  di  ricino 
Olive  oil 

Olive  oil  group  of  fixed  oils  977 
Olive  oil  soap  1277 

Olive  oil  soda  soap  1277 

Olivenol  1026 

Olivile  1027 

Onaye  1672 

Onguent  blanc  390,  1492 

Onguent  blanc  de  rhazis      1502 
Onguent  d"arca;us  1494 


deli- 

1157 
1044 
10-18 
1050 
1051 
1054 

993 
1714 
1714 
1044 
1026 
1002 
1003 
1007 
1015 
1016 

998 
1031 
977,  1026 
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On»uent  de  cantbarides  1492 
Onguent  mercurielle  1494 

Onguentes  1488 

Onion  1714 

Ophelia  aogastifolia  (note)  405 
Ophelia  chirata  405 

Ophelic  acid  405 

Opianic  acid  106:^ 

Opianine  1082 

Opianyl  1062 

Opiated   syrnp    of    lacta- 

earium  (note)  1404 

Opii  pulvis  1054 

Opio  1054 

Opium  1054 

Opium,  analysis  of  various 

kinds  of  (note)  1061 

Opium,  Bengal  (note)  1060 

Opium,       Constantinople 

(note)  1059 

Opium  denarcotisatum  1078 
Opium,  Egyptian  (note)  1060 
Opium-eisig  23 

Opiumextnikt  633 

Opium,  India  (note)  1060 

Opiumlatwerge  481 

Opium  liniment  S55 

Opium  lozenges  1484 

Opium,  Malwa  (note)  1060 

Opium,  morjihiometric  as- 
says of  1071 
Opium.  Mozambique  (note)  1061 
Opium  ot  Amasia  (note)  1059 
Opium  of  Angora  (note)  1059, 
1060 
Opium      of     Balukbissar 

(note)  1059 

Opium  of  Cataya  (note)  1059 
Opium  of  Cigusti  (note)  1060 
Opium  of  Engiri  (note)  1059 
Opium  of  Ghewe  (note)  1059 
Opium     of    .Eara-Hissar 

(note)  1059 

Opium  of  Kutchina  (note)  1059 
Opium  of  Macedonia  (note)  1060 
Opium  of  Magnesia  (note)  1059 
Opium  of  Mallatia  (note)  1059 
Opium  of  Salonica  (note)  1059 
Opium  of  Taushan  (note)  1059 
Ipiumpastillen  1484 

Opium,  Patna  (note)  1060 

Opium,  percentage  of  con- 
stituents of  (note)  1063 
Opium,  Persian  (note)  1061 
Opiurapflnster  547 
Opiumpillen  1115 
Opium  plaster  547 
Opium,  Smyrna  (note)  1058 
Opium,  tests  of  1072 
Opium  thebaicum  1057 
Opium,  Turkey  (note)  1058 
Opobalsamum  1581 
Opodeldoc  856 
Opoidia  galbanifera  698,  1581 
Opopanax  1715 
Opopanas  ehironium  1715 
Oppio  1054 
Opun'ia  cochinillifera  466 
Opuntia  ficus  Indica  (note)  466 
Orange  bark  440 
Orange  berries  270 
Oranse  essence  1648 
Orange  flowers  268 
Orange  mineral  1715 
Orange  peel  268 
Orange  red  1715 
Orange  root  777 


Orange  wine  1530 

Orange-flower  water  232 

Orangenbliithen  268 

Ornngcnbliithenwasser  232 

Orangenschalensyrup  1395 

Orcein  1688 

Orchil  16SS 

Orchilla  weed  1688 

Orchis  1744 

Orcin  1688 

Oregon  grape  root  1586 

Orenburg  gum  1427 

Oreodaphne  Califomica  1715 

Oreodaphnene  J715 

Oreodaphnol  1715 

Orge  742 

Orge  peril  742 

Orgeat  powder  (note)  1395 

Oriental  bezoar  1588 

Oriental  swcet-gnm  tree  1372 

Origan  1078 
Origanum  1078,  1715 
Origanum  majorana  1078,  1715 

Origanum  majorinoidea  1078. 
1715 
Origanum  vulgare      1078,  1715 

Orizaba  root  (note)  823 

Orleana  1572 

Ornus  Europaea  922 

Ornus  rotundifolia  922 

Orobanche  Americana  1716 

Orobanche  uniflora  1716 

Orobanche  Virginiana  1716 

Orpiment  1716 

Orris  root  (note)  818 

Or^eille  1687 

Orseillic  acid  1688 

Orsellinic  acid  1688 

Orthite  394 

Orthokresol  '  1613 
Ortho-nitro-cinnamic  acid  1672 
Ortho-nitro-phenylpropio- 

lic  acid  1672 
Ortho-oxybenzoic  acid  98,  1672 

Orthophosphoric  acid  1094 

Oryza  sativa  1716 

Orzo  742 

Os  1079 

Os  sepiae  1630 

Os  ustum  1079 

Osha  root  1716 

Oshaic  acid  1716 

Osmazone  372 

Osmic  acid  1717 

Ossa  1079 

Ostrufhine  1669 

Otaheitan  sugar  cane  1256 

Otolith  us  regalis  784 

Otto  of  rose  1036 

Oulachon  1640 

Outremer  1771 

Overflowing  wells  218 

Overgrown  jalap  (note)  823 

Ovi  vitellus  1080 

Ovis  aries  1304 

Ovo  1080 

Ovum  1080 

Ovum  gallinaceum  lOSO 

Ox  gall  655 

Oxalas  ciricus  394 

Osalas  ferrosus  676 

Oxalate  de  cerium  394 

Oxalate  de  fer  676 

Oxalate  of  calcium  91 

Oxalate  of  cerium  394 

Oxalate  of  iron  676 

Oxalate  of  potassium  91 


Oxalic  acid 

89 

Oxalis  acctosella             89 

1717 

Oxiflis  crassicaulis 

1717 

Oxalis  violacca 

1717 

OxalsUure 

89 

Oxulsaures  ceroxydul 

394 

Oxalsaures  eisenoxydul 

676 

Ox^olat  simple 

20 

Oxford  ochre 

1711 

Oxide  de  fer  magnetiqae 

678 

Oxide  de  fer  noir 

678 

Oxide  de  mercure  jaune 

762 

Oxide  de  mercure  precipite  762 

Oxide  de  plombe  fondu 

1136 

Oxide  mercurique 

763 

Oxide,  nitrous 

80 

Oxide  noir  de  manganise 

918 

Oxide  of  antimony 

204 

Oxide  of  bismuth 

289 

OJide  of  ethyl 

131 

Oxide  of  gold 

1656 

Oxide  of  load 

1136 

Oxide  of  silver 

250 

Oxide  of  zinc 

1550 

Oxide  rouge  de  plomb 

1137 

Oxidum     hydrargyri     ni- 

grum (note) 

765 

Oxidum  hydrargyricum 

763 

Oxindol 

1672 

Oxyacanthine              1586 

1587 

Oxycannabin 

340 

Oxychloride  of  antimony 

1731 

Oxycopaivic  acid          491, 

1231 

Oxycresol 

496 

Oxyde  d'antimoine 

204 

Oxyde  d'argent 

250 

Oxyde  de  bismuth 

289 

Oxyde  de  zinc 

1550 

Oxydum  antimonicum 

204 

Oxydum  bismuthicum 

289 

Oxydum  calcicum 

322 

Oxydum    ferri    cum    hy- 

dratum 

679 

Oxydum  ferroso- ferri  cum 

678 

Oxydum  manganioum 

918 

Oxydum  potassicum 

1142 

Oxydum  stibicum 

204 

Oxydum  zincicum 

1550 

Oxygenated  volatile  oils 

9S4 

Oxygenized  water 

1721 

Oxyhydrafe  of  lead 

1742 

Oxyleneotin 

1624 

Oxymel 

1081 

Oxymel  of  squill 

1082 

Oxymel  scillae 

1082 

Oxymel  simplex 

1081 

Oxymelllte  simple 

lOSl 

Oxymuriate  of  calcium 

323 

Oxymuriate  of  lime 

323 

Oxyneurine 

1587 

Oxypicric  acid 

1671 

Oxysalicylic  acid 

708 

Oxystrychnine 

1369 

Oxysulphuret  of  antimony 

208 

Oxytoluyl-tropeine 

284 

Oxytropis  deflcxa 

1683 

Oxytropis  multifiora 

168S 

Ozokerite                      1089, 

1717 

Ozone 

1722 

Ozonic  ether 

1722 

P 

Pa-douck 

8,^0 

PsBonia  oflBcinalis 

1717 

Paeonin 

1-17 

Pagliari's  styptic 

ICS 
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Pagliari's  stj'ptic  (n 

ote) 

288 

Paregoric                               1468 

Peach  brandy. 

1720 

I'liharee  chiretta  (note) 

405 

Paregoric  elixir                    1468 

Peach  essence 

1649 

Pain  de  porceau 

1630 

Pareira                                   1083 

Peach  leaves 

1720 

Pale  brandy 

1360 

Pareira  bark  (note)               1085 

Peach  wood 

1590 

Pale  catechu 

375 

Pareira  brava                        1083 

Pearlash 

1158 

Pale  cinchona  bark 

425 

Pareira-extrakt                       634 

Pearlashes 

1158 

Pale  rose 

1247 

Pareira  root                           1083 

Pearl  barley 

742,  744 

Palembang  benzoin 

287 

Pareirae  radix                       1083 

Pearl  powder 

1721 

Paliu-nut  oil 

978 

Pareirawurzel-absud               520 

Pearl  sago 

1743 

Palm  oil 

978, 

1718 

Paresi's   styptic  collodion 

Pearl  tapioca 

1721 

Palm  soap 

1276 

(note)                                   475 

Pearl  white 

296,  1721 

Palm  sugar 

1256 

Paricine                            447,  448 

Pearls  of  ether 

13S 

Palm  wax 

'  978 

Parieiaria  ofiBcinalis             1720 

Pearson's    arsenical 

solu- 

Palma  Chri;;ti 

1031 

Pariglin                                    1283 

tion 

1312 

Palmitatc  of  cerotvl  1062 

Palmitic  acid  383,  396,  550,  I 

980,1028,  1273,   1657,  1705, 

1718 
Palmitin    979,  930,  1028,  1273, 
1718 
Palo  de  Campeche  735 

Palton  bark  431 

Panacea  lapsorum  254 

Panapon  1718 

Panaquilon  1718 

P.inax  1718 

Panax  quinquefoliura  1295, 1718 


P.inax  schinseng 

1718 

Pancreatic  emulsion 

1719 

Pancreatine 

1719 

Paniinm 

262 

Pansy 

1538 

P:io  de  Guarana 

731 

Pao-pareira  bark 

17 

Papain 

1720 

Pa])avcr 

1082 

Papaver  orientale 

1055 

Piipaver  rhocas            1067, 

1243 

Papaver  somnifcrum  977,  1054, 
1082,  1243 
Papaveric  acid  1243 

Papavcrina  1065 

Papaverine  1062,  1065 


Papaveris  capsulse 

1082 

Papaw  juice 

1598 

Papain 

1598 

Papaya 

1719 

Paper-shelled  almonds 

183 

Papers 

398 

Papier  il   vesicatoire  aux 

cantharides 

399 

Papier  di)ispastiquo 

399 

Papier  nitre 

399 

Papier  sinapis6 

399 

Papiers  sparadrapiquea 

398 

Pappoose  root 

380 

Para  rhatany  (note) 

834 

Para  sarsaparilla 

1282 

Paraconine 

487 

Paracoto  bark 

1624 

Paracotoin 

1624 

Paraeyanogen  (note) 

72 

Paratlin               1090,  1124, 

1725 

Paraffin  oil 

1091 

Paraguay  tea 

1725 

Parakresol 

1613 

Paramenispermin 

1613 

Paraniorphia 

1064 

Paramorphine 

10G4 

Paraoxy  ben  zoic  acid       99 

,  719, 

1636 

Parasorbic  acid 

1752 

Paratartrate  of  potassium 

(note) 

1528 

Paratartaric  acid 

121 

Paraxylene 

1584 

Parchment-paper 

1633 

Parillin  1283 

Parillinic  acid  1283 

Paris  white  1778 

Paris  yellow  1610 

Parmelia  parietina  1241 

Parsley  1574 

Parlhenium  integrifolium  1720 
Partridge-berry  1700 

Parvoline  1419 

Pasas  1506 

Passe  wa  1057 

Pa-ssulas  1506 

Pasta  guarana  731 

Pastel  1676 

Pastiles,  fumigating  (note)  288 
Pnstillen  1479 

Pastil len  von  chlorsaurem 

kali  1486 

Pastilles  1479 

Pastilles  absorbantes  1485 

Pastilles  de  bicarbonate  de 

sonde  1486 

Pastilles  de  cachou  1482 

Pastilles    de    chlorate    de 

potas:'e  1486 

Pastilles  dfe  chlorure  d'am- 

monium  1482 

Pastilles  do  cubebo  1483 

Pastilles  de  for  1483 

Pastilles  de  gingembre  1487 
Pastilles  d' ipecacuanha  1484 
Pastilles  de  magnesio  1485 

Pastilles   de    meathe    an- 

glaises  1485 

Pastilles  de  morphine  1485 

Pastilles   de    morphine  et 

d'ipecacuanha  1485 

Pastilles  d'opium  1484 

Pastilles  d'oxide  dc  fer  1483 
Pastilles  do  ratanhia  1484 

Pastilles  de  reglisso    opi- 

ac6es  1484 

Pastilles      de      santonine 

(note)  1487 

Pastilles  de  tannin  1481 

Pastilles  de  Vichy  1486 

Pastilles  digestives  1486 

Pastinaca  opopanox  1715 

Pate  de  eanquoin  1547 

Patent  lint  1685 

Patent  yellow  1720 

Patna  opium  (note)  1060 

Paullinia  731 

Paullinia  cupana  731 

Paullinia  pinnata  1767 

Paullinia  sorbilis  731 

Paulliuitannic  acid  732 

Paviin  1647 

Pavot  rouge  1243 

Paytamine  447,  448 

Paytina  (note)  439,  447,  448 
Paytine  (note)  439,  447,  448 
Pea-nuts  1657 


Peat  charcoal  352 

Pecan  nut  1599 

P.ece  liquida  1124 

Pechpflaster  mit  canthari- 

den  549 

Pectase  60 

Pectic  acid  1599 

Pectin  1598 

Pectin  sugar  15 

Pectinose  15 

Pectose  60,  1599 

Pegu  catechu  375 

Pela  wax  978 

Pelargonate  of  ethyl  1648 

Pelargonic  acid  1038 

Pelargonie  ether       1038,  1528, 
1648 
Pelargonium  capitatum       1721 
Pelargonium      odoratissi- 

mum  1721 

Pelargonium  roseum  1648, 1721 
Pelitre  1205 

Pelletierine  724 

Pellitory  1205 

Pellitory  of  Spain  1205 

Pelosine  280,  973,  1084 

Pemmican  1696 

Penaja  mucronata  1745 

Pensea  sarcocolla  1745 

Pencils  of  nitrate  of  zinc 

(note)  1542 

Pencils  of  sulphate  of  cop- 
per 509 
Pcnicillium  glaucum  (note)  Is 
Pennsylvania  sumach  1244 
Pennyroyal  737,  939 
Penny- wort  1625 
Pentane  1773 
Peony  1717 
Pepe  nero  1119 
Pepins  des  coing  513 
Pepo  1085 
Pepper,  African  349 
Pepper,  Cayenne  349 
Peppermint  939 
Peppermint  camphor  1017 
Peppermint  water  240 
Pepperone  349 
Pepsin  1086 
Pepsina  1086 
Pepsine  1086 
Pepsine  liquide  884 
Pcpsin-losung  884 
Pepsinum  saecharatum  1086 
Percentage   of  alcohol   in 

wine  1526 

Percentage  of  constituents 

of  opium  (note)  1063 

Perchlorate  of  potassium  1721 
Perchloride  of  mercury  747 
Perchlorure  de  fer  660 

Perchromic  acid  1610 

Percolation  674 


Index. 


1903 


Perfumed  spirit 

1359 

Periodic  acid 

$05 

Periploca  lodica 

738 

Periploca  secamone 

I2sa 

Perlgerste 

742 

Perlgraupen 

742 

Perluioos 

421 

Periuanent  white 

1756 

Peruiangunate  Je  potasse 

11S4 

Permanganate  of  potAsh 

1184 

Permanganate    of    potas- 

sium 

1184 

Permanganic  acid 

918 

Pernarabuco  wool 

1590 

Pernitrate  de  fer  liquide 

872 

Pernitrate      de      mercure 

1 

liquide 

878 

Peroselium  satirum 

1574 

Peroxide   de   fer   hydrate 

humide 

676 

Peroxide  de  mercure 

763 

Peroxide  of  hydrogen 

1721 

Peroxide  of  iron 

679 

Peroxide  of  manganese 

918 

Perry 

1530 

Persian  galbanum 

698 

Persian  insect  powder 

1673 

Persian  opium  (note) 

1061 

Persiea  vulgaris 

1720 

Persiearia  hydropiper 

15S8 

Persiearia  mitis 

1588 

Persicaria  urens 

loss 

Persil 

1574 

Per.«il  de  marais 

1748 

Persimmon 

1634 

Persischer  wundbalsam 

1442 

Persulfate  de  fer  liquide 

876 

Persulfate  de  mercure 

765 

Persulphate  of  mercury 

765 

Persulphuric  oxide 

105 

Peru,  balsam  of 

274 

Peru  bilsam  oil 

276 

Peruvian  bark 

425 

Peruvian        ipecacuanha 

(note) 

816 

Peruvianischer  balsam 

274 

Peruvian  rhatany  (note) 

834 

Petersilio 

1574 

Petit  cardamome 

359 

Petit  chien dent 

1473 

Petrolatum 

1089 

Petroleum                       235, 

1723 

Petroleum  benzin 

2S5 

Petroleum  ether 

285 

Petroleum  ointment 

1039 

Petrolina 

1089 

Pitroselinum 

1574 

Peucedanin 

1669 

Peacelanum  montannm 

174S 

Pcuc&ianum  officinale 

1669 

Penmus  boldo 

1589 

Pewter 

296 

Pfefferlatwerge 

481 

Pfefferminze 

939 

Pfefferminzol 

1017 

Pfefferminzpastillen 

1485 

PfefFermiinze 

939 

Pfefferm  iinzwasser 

240 

Pflaster 

540 

Pflaumen 

1192 

Pfriemenkraut 

1291 

Pbseorotin 

1241 

Phagedanisches  wasser 

905 

Phalaris  canariensis 

1595 

Pharaoh's  serpent 

175S 

Phaseomannit 

1256 

Phellandrium  aqaaticnm 

1712 

Phellyl  alcohol 

1623 

Phosphoric  acid,  glacial 

94 

Phenanthren 

1613 

Phosphoric  oxide 

1094 

Pbenaie  of  quinine  (note) 

1217 

Phosphoriied  cod-lirer  oil 

Phene 

1583 

(note) 

1024 

Pbenic  acid 

48 

Phosphorous  acid 

93 

Phenol                     48,  496, 

1125 

Phosphorous  oxide 

1094 

Fbenol,  camphorated 

54 

Phosphorsaure 

95 

Phenol-glycerit 

715 

Phosphorsaures  ammoniak    179 

Phenol,  iodized  (note) 

53 

Phosphorsaures  eisenox\- 

Phenols                                48,  51 

dul-oxyd 

680 

Phenolsalbe 

1490 

Phosphorsaures  kalk 

316 

Phenyl 

48 

Phosphorsaures  natron 

1333 

Phenylacctic  acid 

1672 

Phosphorus 

1091 

Phenyl  alkohol 

48 

Phosphorus,  J.  Ashburton 

Phenyl-amine             1571, 

1613 

'      Thompson's   solution  of 

Phenyl,  hydrated  oxide  of 

•      48 

1       (note) 

1096 

Phenyl  hydride 

1583 

Phosphorus  paste 

1096 

Phenylic  acid 

48 

Phosphorus  pill 

1116 

Phenj-lie  alcohol 

48 

Phosphorus,   solubility  of 

> 

Phenylicum  crystalliiatuni 

I     48 

in  fixed  oils  (note) 

1030 

Phenylschwefelsaures  na- 

Phosphorzink 

1552 

tron 

1341 

Phospbure  de  zinc 

1552 

Phenylsaure 

48 

Photosantonic  acid 

1272 

Philadelphia  fleabane 

1638 

Phycit 

1256 

Philosophenwolle       link- 

Phyllanthus  emblica 

1705 

blumen 

1550 

Phyllocyanic  acid 

535 

Phlobaphene 

746 

Phyllocyanin 

535 

Phloretin 

1726 

Pbylloxanthin 

535 

Phloridisin                   1194, 

,1725 

Physalin 

1726 

Phlorizin 

1725 

Physalis  alkekengi 

1726 

Phloroglucin  329,  708,  835, 

,  1636 

Physalis  viscosa 

1726 

Phlorol                            496, 

1125 

Physeter  macrocepbalus 

395, 

Phlorrhizin 

1725 

978 

Phoca 

978 

Physic  nuts 

1582 

Phoenix  farinifera 

1743 

Physostigma 

1096 

Phonidendron  flavesceas 

1777 

Physostigmatis  faba 

1096 

Phorone 

332 

Physostigma  venenosum 

1096 

Phosphas  ammoniacus 

179 

Physostigminse  salicylas 

1100 

Phosphas  ammonicus 

179 

Physostigmine 

1097 

Phosphas  caleieus  praecipi- 

Phyteumacolla 

782 

tatus 

316 

Phytolacca  beiry 

1100 

Phosphas  ferroso-ferrieus 

6S0 

Phytolacca  decandra 

1100 

Phosphas  ferrous  benicus 

680 

Phytolacca  root 

1100 

Phosphas  natricus 

1333 

Phytolaecse  bacca 

1100 

Phosphas  sodicus 

1333 

Phytolacca;  radix 

1100 

Phosphate  d'ammoniaque 

179 

Phytolaecic  acid 

1101 

Phos|>hate  de  chaux  hy- 

Phytolaccin 

1101 

drate 

316 

Phytosterin 

1098 

Phosphate  de  fer 

630 

Picamar 

1124 

Phosphate  de  sonde 

1333 

Pichuric  acid 

1727 

Phosphate  ferroso-ferrique 

1    680 

Pichurim  beans 

1727 

Phosphate  of  ammonium 

179 

Pichurim  camphor 
Pichurim  fat 

1727 

Phosphate    of    berberine 

1727 

(note) 

1540 

Picoline                         1419, 

,  1613 

Phosphate  of  calcium,  pre- 

Picraeonine 

124 

cipitated 

316 

Picraconitine 

124 

Phosphate  of  iron           680,  68 1 

Picrsena  exeelsa 

1207 

Phosphate  of  manganese 

1692 

Picrate  of  iron 

1728 

Phosphate  of  manganese. 

Picrate  of  potassium 

1728 

syrup  of 

1692 

Picric  acid 

1727 

Phosphate  of  pilocarpine 

1105 

Picric  cotton  (note) 

723 

Phosphate  of  potassium 

1726 

Picroglycion 

531 

Phosphate      of     quinine 

Picropodophyllic  acid 

1140 

(note) 

1217 

P  icropodoyihyll  in 

1140 

Phosphate  of  soda 

133.'. 

Picrorhiza  kuerva 

1728 

Phosphate  of  sodium 

1333 

Picrosclerotine 

560 

Phosphate  of  line 

1726 

Picrotin 

1614 

Phosphates,  compound  syr 

- 

Picrotoxic  acid 

1614 

up  of 

fiSl 

Picrotoxin                   1102, 

1614 

Phosphatic  triphyline 

900 

Picrotoxinum 

1102 

Phosphide  of  zinc 

1552 

Pied  d'alouette 

1682 

Phosphor 

1091 

Pied  de  loup 

905 

Phosphorated  oil 

1030 

Pierlot's  solution 

181 

Phosphore 

1091 

Pierre  de  vin 

1152 

Phosphorhaltiges  oel 

1030 

Pierre  divine 

509 

Phosphoric  acid 

93  1 

Pierre  infernale 

248 

Phosphoric  acid,  diluted 

95 

Pietro 

120d 
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Pili  gossypii  722 

Pill  machine  (note)  1107 

Pill  of  carbonate  of  iron  927 
Pill  of  colocynth  and  hy- 

oscyanms  1113 

Pill  of  iodiile  of  manganese  1692 
Pill    of  ipecacuanlia  wiih 

squill  1115 

Pill  of  lead  and  opium  1 1 16 
Pillofquinia  1116 

Pill  of  Socotrine  aloes  1109 

Pillen  1100 

Pills  110(5 

Pills,  Anderson's  1110 

Pills,  Asiatic  34 

Pills,  Hooper's  (note)  1110 

Pills  of  aloes  1109 

Pills  of  aloes  and  asafetida  1109 
Pills  of  aloes  and  iron  1110 

Pills  of  aloes  and  mastic  1110 
Pills  of  aloes  and  myrrh  1111 
Pills  of  asafetida  1111 

Pills  of  Barbadoea  aloes  1109 
Pills   of   ferrous   chloride 

(note)  R60 

Pills  of  iodide  of  iron  1114 

Pills  of  mercury  929 

Pills  of  oil  of  turpentine 

(note)  1047 

Pills  of  opium  1115 

Pills  of  phosphorus  lllfi 

Pills  of  rhubarb  1117 

Pilocar])inaB  hydrochloras  1103 
Piloeari)ine  1105 

Pilocarpine,  acetate  of  1105 
Pilocarpine,  chloride  of  1105 
Pilocarpine,  hydrobromate 

of  1105 

Pilocarpine,  hydrochlorate 

of  1103 

Pilocarpine,  nitrate  of  1105 

Pilocarpine,  phosphate  of  1105 
Piloear])us  1104 

Pilocarpus  pennatifolius  1104 
Pilula  aloes  Barbadensia  1109 
Pilula  aloes  et  ferri  1110 

Pilula  aloes  Socotrinaa  1109 
Pilula  assafcetidae  compo- 

sita 
Pilula   calomelanoa    com- 

posita 

Pilula  cambogiaecomposita  1112 
Pilula  colocynthidis  com 

posita 
Pilula     colocynthidis     et 

hyoseyami 
Pilula  conii  composita 
Pilula  ferri  carbonatis 
Pilula  ferri  iodidi 
Pilula  hydrargyri 
Pilula    hydrargyri      sub- 

chloridi  composita 
Pilula   ipecacuanhaj   cum 

scilla 
Pilula  pho«phori 
Pilula  phunhi  cum  opio 
Pilula  quiniaj 
Pilula  rhei  composita 
Pilula  saponis  composita 
Pilula     scammonii     com- 
posita 
Pilula  scillte  composita 
Pilulie 
Pilula;  aloes 

Pilula;  aloes  et  asafoetida; 
Pilula;  iiloes  et  ferri 
Piluics  aloes  et  mastiches 


1115 


nil 


1113 

1113 
1113 

927 


Pilulre  aloes  et  myrrhse  1111 
Pilulic  aloetitaB  ferrata;  1110 
Piluk«     antimouii     com- 

positae  1111 

Pilula;  asafcetida3  1111 

Pilula;  catharticoe  com- 
posita; 1112 
Pilulie  coerulea;  929 
Pilula;  copaibfe  926 
Pilulie  de  cynoglosso  1631 
Piluhe  I  erratic  Valleti  927 
Piluhu  ferri  carbonici  927 
PiluliU  ferri  compositJB  1113 
PiluliB  ferri  iodidi  1114 
Pilula;  galbani  compositae  1115 
Pilula;  hydrargyri  929 
Pilula;  Italictc  nigras  1110 
Pilulio  opii  1115 
Pilula;  phosphori  1116 
Pilul»  rhei  1117 
Pilula;  rhei  compositae  1117 
Pilulw  stouiachica;  (note)  1110 
Pilule  de  mercure  929 
Pilules  1106 
Pilules     alt^rantes     com- 

posees  1111 

Pilules  antitnrtreuses  1111 

Pilules  bleues  929 

Pilules  cathartiqucs  com- 

posees  1112 

Pilules  cochees  mincures  1113 
Pilules  d'aloes  1109 

Pilules  d'aloes  et  asefetide  1109 
Pilules  d'aloes  et  de  fer  1110 
Pilules  d'aloes  et  de  mastic  1110 
Pilules  d'aloes  etdemyrrhe  1111 
Pilules  d'asef6tide  1111 

pilules  de  Blancard  1114 

Pilules  de  carbonate   fer- 

reux  927 

Pilules  de  eopahu  926 

Pilules  de  coloquinte  com- 

posees  1113 

Pilules  de  fer  et  de  myrrhe 

composees  1113 

Pilules  de  galbanum  com- 

pos6«s  1115 

Pilules  de  Griffith  1113 

Pilules  d'iodure  de  fer  1114 

Pilules  d'o]iium  1115 

Pilules  de  Plummer  1111 

Pilules  de  rhubarbe  1117 

Pilules  de  rhubarbe  com- 
posees 1117 
Pilules  de  Rufus  1111 
Pilules  de  scammon6e  com- 

1118 


posees 
Pilules  de  scille  composees  1 118 


1114 

Pilules  ferrugincuses 

927 

929 

Pimaric  acid 

1231 

Piment 

1118 

nil 

Piment  de  la  Jamaique 

1118 

Piment  des  jardins 

349 

1115 

Piment  rouge 

349 

1116 

Pimenta 

1118 

1116 

Pimcnta  acris 

1118 

1116 

Pimenta  piperita 

935 

1117 

Pimenti 

1118 

1117 

Pimento 

1118 

Pimienta  de  la  Jamaica 

1118 

1118 

Pimienta  de  Tabasco  (note 

1118 

1118 

Pimienta  negra 

1119 

1106 

Pimiento 

349 

1109 

Pimpinella  anisnm 

194 

1109 

Pim|iinella  saxifrnga 

1728 

1110 

PineUneya  pubens 

1728 

1110 

Pineapple  essence 

1649 

Pineapple  syrup  1405 

Pine  nuts  1426 

Pinic  acid  1231 

Pinipicrin  1432 

Pinit  922,  1256,  1426 

Pinitannic  acid  1432 

Pinkroot  1342 

Piuus  1122,1425 

Pi  mis  abies  1122 

Pin  us  australis  1045,  1425 

Pinus  balsamea  1425 

Pinus  Canadensis  1123 

Pinus  ceuibra  1426 

Pinus  Damarra  1430 

Pinus  Lambertiana  1256,  1426 
Pinus  Lambertiana  (note)  922, 
1265 
Pinus  larix  (note)  922,  1427 
Pinus  maritima  985,  1426 

Pinus  nigra  1427 

Pinus  palustris  1044,  1124, 1425 
Pinus  picea  1122,1427 

Pinus  pinaster  1044,1426 

Pinus  pinea  1426 

Pinus  ponderosa  1046 

Pinus  pumilio  1426 

Pinus  rigida  1124,  1427 

Pinus  sabiniana  1046,1426 

Pinus  strobus  (note)  1427 

Pinus  sylvestris  977, 1124,  1426 
Pinus  ta;da  1044,  1425 

Piouibo  1126 

Pi])e  gamboge  328 

Piper  1119 

Piper  Afzelii  (note)  504 

Piper  angustifolium  933 

Piper  anisatum  (note)  604 

Piper  betel  380 

Piper  caudatum  504 

Piper  citrifolium  1104 

Piper  clusii  1121 

Piper  cubeba  604 

Piper  elongatum  933 

Piper  Hispanicum  349 

Piper  Jamaicense  1118 

Piper  longum  1120 

Pijier  methj'sticum  (note)     933 
Pijier  nigrum  1 119 

Pi|ier  nodosum  1104 

Piper  pennatifolius  1104 

Piper  leticulatum  1104 

Pij)cr  selloanus         •  1104 

Piperic  acid  1122 

Piperidine  1121 

Pi  peri  na     "  1121 

Piperine  1121 

Piperoid  of  ginger  993 

Piperoide  de  gingembre        993 
Piperonylic  acid  1625 

Pipsifsewa  402 

Piscidia  erythrina  1728 

Pissenlit  1423 

Pistacea  terebinthus  1430 

Pistacia  lentiscus  931 

Pistacia  terebinthina  1428 

Pistacia  terebinthus  1428 

Pitaya  condarainea  bark       441 
Pitaynine  (note)  444 

Pitayo  bark  431 

Pitch  1124 

Pitch,  common  1429 

Pitch  pine  1124,  1427 

Pitch  plaster  548 

Pitch  plaster  with  cantha- 

rides  549 

Pittacal  1124 

Pituri  1637 
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Pix 

Pix  arida 

Pix  Burgundica 

Pix  Cau»denii3 

Pix  liqoida 

Pix  nigra 

Plano-coarez  oateeha 

Plasma 

Plasma  glye6r£  d'amidoo 

Plaster    of    carbonate    of 

lead  (note) 
Plaster  of  myrrh 
Plaster  of  Paris 
Plasters 
Plata 


985  '  Pommade  ^pispasUqoe  an 
1293  i      garou  631,  1501 

11)20  I  Pommade  iodar£  1503 


Pommade  mercurielle  1494 

Pommade  mercurielle  com- 


1125  '  Polariscope 

1125  ;  Poligala  Virginiana 

1122  '  Pollock 

1123  Polychroite  502  ! 

1124,  142»     Polvgala  amara  1293  ] 

1125,  1429  Polvgala  Bovkinii  (note)  1294 
377  Polygala  latifolia  1293 
717    Polygala  paucifolia  1011 

Polygala  senega         1293,  1304 

Polygala  vulgaris  1293 

Polvsale  de  Virginia  1293 

PoIyga;ic  acid  1294 

1756    Folygonatum  multiflonun  1618    Pommades 

540    Polygonatum  uaiflorum  1613    Pom  me  ^pineoae 
242    Polygenic  acid 


716 


552 
972 


pos^e 
Pommade  Napolitaine 
Pommade  populeam 
Pommade  simple 
Pommade  soufri6 
Pommade  ftibi^e 
Pommade  terebinthin^e 


Pl-acano  Tainilla  1513  ;  Polygonum  amphibium 

Plate-sulphate  of  potassa   1187  i  Polygonum  aviculare 
Platrage  (note)  """  "  ' 

Pleurisy  root 
Plomb 


1588  Pompbolix 

1589  ;  Pontefract  cakes 
158S  '  Poplar  bads 
15SS  ;  Poppy  capsules 
1589  ,  Poppy  oil 


1497 
1494 

981 
1439 
1504 
1490 
1504 
1483 
1363 
1551 

616 

981 
1082 

999 


884 
1133 
1136 
1111 
1111 
33 

813 


Plomo 

Plosslea  fioribunda 

Plum  essence 

Plumbi  aeetas 

Plumbi  aeetieom 

Plumbi  carbonas 

Plumbi  iodidum 

Plumbi  nitras 

Plumbi  oxidam 

Plumbi  oxidam  rubrum 

Plambi    oxidum    semivit- 
reum 

Plumbi  saccharas 

Plambi  tanoas 

Plumbum 

Plambum  earbonicum 

Plumbum     bydrico-aceti- 
cum  solutum 

Plumbum  iodatum 

Plumbum  oxyd;itam 

Plummer's  pills 

Plummersche  pillen 
Plunket's  caustic 
Po.iya  (note) 
Pookenholz 
Pockensalbo 
Pod  pepper 
Podalyria  tinctoria 
Po<iophylli  radix 
Podophylli  resina 
Po'lophyllic  acid 
Podophyllin 

Podopbylloquercetin  1140  { 

Po.loi)hvllotoxin  1140 

Podophyllum  1138 

Podophyllum  peltatum        113S 
Podophyllum  root  1138 

Podophvllumharz  1233 

Poh  di  Bahia  422 

Pois  a  gratter  1702 

Poison  iry  (note)  1245 

Poison  nut  974 

Poison  oak  1245 

Poison  of  Pahoaias  1672 

Poison  vine  (note)  1245 

Poivre  1119 

Poivre  commun  1119 

Poivre  de  Cayenne  349 

Poivre  de  Guin^e  349 

Poivre  dinde  349 

Poivre  de  la  Jamaiqae        1 189 
Poivre  noir  1119 

Poix  blanche  1122 

Poix  de  Bourgoyne  1122 

Poixjaune         '  1122 

Poke  berry  1100 


1522  j  Polygonum  bistorta 

2*0  j  Polygonum  fagopyrum  

1126  I  Polygonum      hydropiper-  (  Poppy-seed  oil   977, 1055,  1082 

1126  I      oides  1588  j  Populinated  lard  (note)  1489 

1714  '  Polrgonum  Persicaria  1588  )  Populus  nigra  981 

1649    PolVgonum  tinctorinm  1588  '  Populus  tremula  1263 

1129    Polvnemus                                 784  ,  Porcina  129 

1129    Polypo-lium  filix  foemina  1579    Porphyroxin  (note)  1069,  1070, 


261 
1562  •  Porpoise  oil 

477    Porrum 

723    Port  wine 

263    Porter 
1002    Portland  arrow-root 


1131     Polypodiam  filix  ma^ 
1 133    Polyponis  officinalis 

1135  Poma  colocynthidis 

1 136  Pomegranate 

1137  I  Pomeranzenbliitben 
I  Pomeranzenbliithenol 

1136  ',  PomeranzenblUthensymp    1396  Portland  powder 

1742    Pomeranzengeist  1353  Portland  sago 

1761     Pomeranzensehale  263  Potasch 

1126    Pomeranzenschalen-auf-  Potash  sal  aeratus 

1131        guss  791  PoUsh  water 

[  Pomeranzenschalentinktarl440  Potaska 

Pomeranzen-  and  ciironen-  Potaske 

schalen-aufguss  791  Potassa 

Pommade  d'acide  gallique  1490  Potassa  ainm 

Pommade     d'acide     ph6-  '  Potassa  caustica 

niqae  1490  Potassa  cam  calce 

Pommade  d'acide  tannique  1490  Potassa  del  commercio 


Pommade  d'aconitine  1490 

727  Pommade  d'atropine             1491 

1490  Pommade  d'autenrieth         1490 

349  Pommade  de  belladone        1492 

15S1  Pommade  de  calomelas        1500 

113$  Pommade  de  carbonate  de 

1233  plomb                                  1502 

1141  Pomm.-ide  de  creosote           1493 

1141,  1233  Pommade  dedeutiodurede 


Potassa  sulphurata 
Potassa  with  lime 
Potassse  aeetas 
Potassse  bicarbonas 
Potassse  bichromas 
Potassse  carbonas 
Potassae  caustique  liqaide 
Potassa  chloras 
Potassse  citras 
Potassse  hydras 
Potassse  nitras 


mercure  1497 

Pommade  de  goudron  1502 

Pommade  de  foi  de  soafre  1503  Potasss  permanganas 

Pommade  d'iode  1501  Potassse  prassias  flava 

Pommade  d'iodure  de  cad-  Potassse  sulphas 

mium  1492  Potassae  sulphas  cam  sul- 


d'iodare      de 


1502 


d'iodure      de 


Pommade 

plomb 
Pommade 

soufre  1504 

Pommade  de  mezer^on  1501 
Pommade   de    nitrate   de 

mercure  1498 

Pommade  de  noix  de  galle  1494 
Pommade  d'oxyde  de  zinc  1505 
Pommade  d'oxyde  jaane 

de  mercare 
Pommade  de   poadre    de 

Goa 

de     precipite 


1499 


1493 


Poke  root 


120 


Pommnde 

blanc  *        "         1497 

Pommade      de     precipite 

rouge  1500 

Pommade  de  stramoine  1503 
1100,1519    Pommade  de  veratrine         1505 


phure  (note) 
Potassje  tartras 
Potassse  tartras  acida 
Potasse  dn  commerce 
Potasse  ritriol^e 
Potassii  aeetas 
Potassii  bicarbonas 
Potassii  hiantimonias 
Potassii  bichromas 
Potassii  bisulphas 
Potassii  bitartras 
Potassii  bromidum 
Potassii  carbonas 
Potassii  carbonas  impura 
Potassii  chloras 
Potassii  citras 
Potassii  cyanidam 
Potassii  cyannretam 
Potassii  et  sodii  tartras 


126S 

978 
1683 
1526 

917 
1577 
1765 
1577 
1158 
1150 

S92 
1158 
1158 
1142 

160 
1142 
11« 
1153 
1145 
1144 
1147 
1H8 
1151 
1156 

887 
1162 
1164 
1142 
1179 
1184 
1170 
1186 

1187 
1189 
1152 
1153 
1186 
1147 
1148 
1634 
1151 
1539 
1152 
1154 
1156 
1158 
1162 
1164 
1166 
1166 
1163 
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Potassii  ferrocyanidum        1170 
Potass ii  hydras  1142 

Potassii  hypopliosphia  1172 

Potassii  iodidum  1173 

Potassii  nitras  1179 

Potassii  perinanganas  1184 

Potassii  phosphaa  1726 

Potassii  sulptias  11S6 

Potassii  sulphis  1188 

Potassii  sulphuretum  1145 

Potassii  tartras  1189 

Potassio  1142 

PotMssio-ferric  tartrate  666 

Potassium  1142 

Potassium  hydrate  1142  j 

Potato  629 

Potato  flies  343 

Potato  spirit  oil  148 

Potiito  starch  190  I 

Potato  whisivy  148  ' 

Potcntilla  Ciinadensis  1769 

Potentilla  tormcntilla  1769 

Potion  effervescente  949 

Potion  gazeuse  949 

Potus  imperiaiis  1154 

Poudre  aerophore  (note)      1201 
Poudrc     antimoniale     de 

James  1198 

Poudrc  aromatique  1199 

Poudrc  de  Dower  1202 

Poudre  de  Goa  422 

Poudrc  de  Jean  do  Vigo        76:> 
Poudrc  dc  Knox  323 

Poudre  de  nicrcure  srayeux  775 
Poudre   de   rcglisse  com- 

posde  1202 

Poudre  de  rhubarbe  com- 

posce  1204 

Poudre  de  sedlitz  1201 

Poudre  de  seltz  (note)         1201 
Poudre  de  Tcnnant  323 

poudre  de  Viciine  1144 

Poudre  gazeuse  (note)  1201 

Poudre  gazifere  purgative  1201 
Poudres-  1196 

Poultices  .  373 

Pounce  1744 

Powder  of  Algaroth  199,  205 
Powder  of  ipecac  and  opi- 
um 1202 
Powder  of  iron  692 
Powder  of  kino  and  opium  1203 
Powder  of  opium  1 054 
Powder  of  tin  1767 
Powders  1196 
Pracipitirter  kohlensauer 

kalk  313 

Praecipitirtes  quecksilber- 

oxid  762 

Prairie  dock  1720 

Prairie  indigo  1682 

Priiparirte  kohle  356 

Praparirte  kreide  600 

Precipitated  calomel  754 

Precipitated  carbonate  of 

calcium  313 

Precipitated  carbonate  of 

iron  (note)  680 

Precipitated  carbonate  of 

zinc  1545 

Precipitated  extract  of  bark  403 
Precipitated   ferrous   sul- 
phate 686 
Precipitated  oxide  of  mer- 
cury 762 
Precipitated  phosphate  of 
calcium  310 


Precipitated  phosphate  of 

lime  316 

Precipitated    sulphate   of 

iron  686 

Precipitated    sulphide  of 

antimony  207 

Precipitated  sulphur  1377 

Pricipite  rouge  763 

Prennnthes  serpentaria        1731 
Prepared  calamine  1595 

Prepared  chalk  600 

Prepared  larch  129 

Prepared  oyster-shell  1765 

Prepared  storax  1372 

Prepared  suet  1304 

Prepared  sulphuret  of  an- 
timony 206 
Prescription  writing             1794 


Prescri|)ti(ins,  examples  of  1797 
Prescriptions,  metric  1798 

Preservation  of  extracts       678 
Preservation  of  milk  838 

Preserved  juice  of  tarax- 
acum (note)  1376 
Preserved  meat-juice  1695 
Preserved  vegctiible  juices  1436 
Preserving  liquid,  Wicker- 

slieimer  (note)  163 

Preston  salts  (note)  173 

Prickly  ash  1639,1575 

Prickly  ))oppy  1676 

Pride  of  China  273 

Pride  of  India  273 

Prince's  feather  1568 

Prince's  pine  -402 

Prinos  1191 

Prinos  verticillatus  1191 

Prismatic  borax  1319 

Privet  1684 

Procter's  fluid  extract  of 

wild-cherry  bark  (note)     637 
Proof  spirit  139,  141 

Proof  vinegar  20 

Prophetin  635 

Propolis  (note)  935 

Propvl  1732 

Propylamine       264,  1022,  1063 
Propylen  1732 

Proso])is  juliflora  1697 

Prosopis  pubescens  1698 

Proteids  654 

Protiodide  of  mercury  76(1 

Protiodure  de  mercure  760 

Protobromide  of  mercury  1592 


Protociitechuic  ncid 
Protochloride  of  mercury 
Protochlorure  de  mercure 
Protococcus  vulgaris 
Protocyanure  jaune  de  fer 

et  de  potassium 
Protopia 
Protopine 
Protoquinamicine 
Protosulfate  de  far 
Protosulphide      of      iro 

(note) 
Protoxide  de  plomb 
Protoxide  of  tin 
Prune 

Prune  de  Saint  Julien 
Pruneaux 
Prunella  vulgaris 
Prunes 
Pruni 
Prunuiia 

Prunus  amygdalus  (note 
Prunus  doincstica 


835 

762 

752 

1256 


1170 

1067 

1062,  1067 

447 

683 


!  Prunus  Juliana  1192 

Prunus  lauro-cerasus  844 

Prunus  serotina  1192 

Prunus  spinosa  13 

Prunus  Virginiana  1192 

Prussian  blue  (note)  1171 

Prussiiite  de  mercure  767 

Prussiate  jauDc  depotasse  1170 
Prussiate  of  mercury  757 

Prussiate  of  potassa  1170 

Prussic  acid  70 

Pseudaconine  124 

Pseudoaconitine  (note)  123,  124 
Pseudo-cumene  1584 

Pseudocumol  1125,1613 

Pseudocurarine  1708 

Pseudoisopyrine  1676 

Pseudojervine  1520,1776 

Pleudomor'phia  1066 

Pseudomorphine955, 1062, 1066 
Pseudonarcissus  1706 

Pseudo-pelletierine  726 

Pseudopurpurin  1740 

Pseudotropine  780 

Pseusmagenuetus  equato- 

rium  1628 

Psychotiia  emctica  813 

Psychotria  emetica  (note)  816 
Pt'elea  trifolinta  1245 

Pteris  aquilina  1698 

Pteritannic  acid  263 

Pteroearpi  lignum  1269 

Pterocarpus  draco  1636 

Pteroeorpus  erinaceus  832 

Pterocarpus  marsupium  830 
Pterocarpus  santalinus  1269 
Ptychotis  ujowan  1433 

Puccine  1268 

Puccoon  1266 

Puce  oxide  of  lead  '1127 

Pulegium  939 

Pulpa  cassia?  368 

Pulpa  tamarindorum  cru- 

da  1421 

Pulpe  de  cnsse  368 

Puipe  de  coloquinte  477 

Pulque  1563 

Pulsatilla  1195 

Pulsatilla  vulgaris  1195 

Pulsatille  1195 

Pulver  1196 

Pulveres  1196 

Pulveres        effervcscentes 

(note)  1201 

Pulveres        effervcscentes 

aperientes  1201 

Pulverizers  1580 

Pulverulent  tar  1126 

Pulvis     amj-gdalae    com- 

positus  1197 

Pulvis   aerophorus  angli- 

cus  (note)  1201 

Pulvis  aerophorus  laxans  1201 
Pulvis  antacidus  1204 

Pulvis  antimonialis      198,  1198 
1382     Pulvis  antiiiionii  comj)Osi- 
1136        tus  1198 

1767    Pulvis  aromaticus  1199 

1192     Pulvis  asari  corapositus       1765 
1192    Pulvis  Capucinorum  1253 

1192  I  Pulvis  catechu  compositus  1200 
344  I  Pulvis  causticus  cum  calce  1144 
1192  I  Pulvis  causticus  Viennen- 
1192  I      sis  1144 

1192  j  Pulvis  cinnamomicompos- 

182  !      itus  1199 

1192  '  Pulvis  comitissae  45a 
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Fulvis  crebe  aromaticns  1200 
Pulvis    cretSB    aroiuaticus 

cuin  opio  1200 

Pulvis  creta  compositua  1201 
PulvU  Doweri  1202 

Pulvis  effervescens  compos- 

itus  1201 

Pulvis   glycjrrhiiaB    com- 

positus  1202 

Pulvis  infantum  1204 

Pulvis  ipecacuauhse  com- 

positus  1202 

Pulvis  ipeoacaanhse  opia- 

tus  1202 

Pulvis  ip«caeuanhaeetopii  1202 
Pulvis  Jacubi  II^S 

Pulvis  jalapee  compositus  1203 
Pulvis  kino  compositus  120.3 
Pulvis  kino  cum  opio  1203 

Pulvis  liquiritise  composi- 

tus  1202 

Pulvis  lycopodii  905 

Pulvis  magnosiaB  cum  rheo  1204 
Pulvis  morphinae  compos- 

itus  1204 

Pulvis  opit  compositus  1204 
Pulvis  pec-toralis  kurellae  1202 
Pulvis  rbei  compositus  1204 
Pulvis  scammonii  compos- 
itus 1204 
Pulvis  taracanae  1573 
Pulvis  tragacantbae  com- 
positus 1205 
Pumpkin  seed  1085 
Punica  ^ranatam  723 
Punidn  724 
Punico-cannic  acid  724 
Punicum  malum  724 
Pure  ether  135 
Pure  extract  of  glvcyrrhiza  617 
Pure  Prussian  blue  (note)  1171 
Pure  water  2i6 
Pure   white   gutta-percha 

(note)  733 

Purga    de    Sierra    Gorda 

(note)  822 

Purgiercassie  36S  ] 

Purging  agaric  1562 

Purging  cassia  363 

Purging  flax  1685 

Purging  nuts  1582 

Purgo  mocho  (note)  823 

Purified  aloes  153 

Purified  animal  charcoal  354 
Purified  bismuth  296 

Purified  chloride  of  ammo- 
nium 173,  175 
Purified  chloroform  411 
Purified  cotton  722 
Purified  oxgall  656 
Purified  pepsin  1088 
Purified  sulphide  of  anti- 
mony 198,  207 
Purity  of  flour  (note)  654 
Purple  avens  1652 
Purple  foxglove  525 
Purple  poppy  (note)  1055 
Purple  sugar  cane  1256 
Purple  willow-herb  1690 
Purpurate  of  ammonium  1702 
Purpurin  1702 
Purpurrother  fingerhut  525 
Purree  1670 
Purreic  acid  1671 
Putamen  ovi  1080 
Pvren  1613 
Pvrene                                   1125 


1673 

1673 

1125 

1419 

224 

47 

1125, 1613 

1509 

1636 

1620 

188 

62 

730 

402 


I  PyrStbre  1205 

Pyrethri  radix  1205 

Pyrethrum  1205 

i  Pyrethrum  cameum  1673 

i  Pyrethrum      cinerariaefo- 

!      Hum 

I  Pyrethrum  roseam 

'  Pyretin 
Pyridine 

.  Pyrmont  water 

I  Pyroboric  acid 
Pyrocatechin 

i  Pyrocatechin  (note) 
Pyrocatechuie  acid 
Pyrocopal 
Pyrodextrin 
Pyrogallic  acid 
Pyroguaiacin 
Pyrola  umbellata 
Pyrol  igneous  acid,  crude  26,  29 
Pyroligneous  spirit  1698 

Pyroligneous  vinegar  26 

Pyrolusite  918 

Pyromel  1432 

Pyrophosphas  ferricns  cum 

citraie  ammonico  682 

P3'rophosphate  defercitro- 

ammoniaoal 
Pyrophosphate  of  iron 
Pyrophosphate      of     iron 
with  ammonium  citrate 
Pyrophosphate  of  sodium   1336 
Pyrophosphoric  acid      94,  1094 
Pyrophosphosaures    eisen- 
oxyd    mit  citronsauren 
ammonium  632 

Pyrophorus,  Homberg's         162  | 
Pyrotartaric  acid  329  ] 

Pyroxylie  spirit  1693  i 

Pyroxylin  1206  ( 

Pyroxyiinum  1206  | 

Pvroxylon  1206  | 

Pyrrhol  1571  ; 

Pyrrol  227  i 

Pyrus  cydonia  514 

Pyrus  malus  (note)  .  182 


682 
682 


632 
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Qnadroxalate  of  potassium    91, 
1717 

Quai  1564 

Quaker  black  drop  23  ! 

Quaker  buttons  974  ' 

Qualitative  tests,  Br.  1790 
Quantitative  tests,  Br.         1792 

Quassia  1207  j 

Quassia  amara  1207  | 

Quassia-atifguss  797.1 

Quassia  exeelsa  1207  1 

Quassia-extrakt  638 
Qutissia  simaruba        1207,  1749 

Quassiatinktur  1470  I 

Quassia  wood  1207  ' 

Quassias  lignum  1207 

Quassie  1207 

Quassin  1208  i 

Quassienholz  1207  j 

Quebraebine  1737  • 

Quebracho  bark  1737 

Quebracho  bianco  1737  ', 

Quebracho  Colorado  1737  j 

Quebracho  gum  1737  | 

Queckenwurzel  1478 

Quecksilber  768  .  Quinoidiae 


Quccksilberchloriir 

752 

Quecksilberchloriirsalbe 

1500 

Quecksill>er-cyanid 

757 

Quecksilber-jodid 

758 

Quecksilberjodiir 

760 

Quecksilber-liniment 

854 

Quecksilber  mit  krei 

de 

775 

Queeksilber-pflastcr 

546 

Quecksilber-praecipi 

tat 

763 

Quecksilber    und     ammo- 

niak-pfla^ter 

542 

Queen  of  the  meado 

w 

1752 

Queen's  delight 

1362 

Queen's  root 

1362 

Quercetin            379, 

1211 

,1740 

Querein 

1210 

Quercil 

1255 

Quercitannic  acid 

1211 

Quereite  (note) 

1211 

Quercitrin 

1210 

,  1600 

Quercitron 

1210 

Quereus  alba 

1209 

Quercus  aegilops 

700 

Quereus  cerris 

700 

1775 

Quercus  cortex 

1209 

Quercus  exeelsa 

700 

Quercus  ilex 

700 

Quercus  falcata 

1209 

Quercus  infectoria 

70U 

Quercus  lusiranica 

700 

Quercus  oceidentalis 

1622 

Quercus  mont^tna 

1209 

Quercus  pedunculata 

120'.l 

Quercus  prinus 

1209 

Quercus  robur 

700 

Quercus  suber 

1566 

1622 

Quercus  tinctoria 

1209 

Quercus  virens 

1210 

Quevenne's  iron 

693 

Quick-grass 

1478 

Quicklime 

322 

Quicksilver 

768 

Quillaia 

1211 

(^uillaia  saponaria 

1211 

Quillay 

1211 

Quinamia 

447 

Quinamicine 

44 

7,449 

Quinamidine 

44 

-,  449 

Quinamine 

447 

Quinaquina 

437 

Quince  seed 

513 

Quince  eJ^ence 

1649 

Quinia  de  Remijio 

442 

Quinia  de  Sera 

442 

Quinia  naranjanda 

440 

Quini%  sulphas 

1219 

Quininte  valerianas 

1229 

Quinic  acid 

447 

,  449 

Quinicia 

1215 

Quinicine       404,  446 

449. 

1215 

Quinidamine 

44" 

-,  449 

Quinidinse  sulphas 

1212 

Quinidine 

447, 

1212 

Quinina 

1214 

Quininae  bisniphas 

1217 

Quininae  hydrobromas 

1218 

Quininae  hydrochloras 

1219 

Quinioae  sulphas 

1219 

Quininae  valerianas 

1229 

Quinine 

447, 

1214 

Quinine  brute ou  amo 

rphe 

403 

Quinine  wine 

15.37 

Quiniretin 

1214 

Quinoa 

1734 

Qui  HO 

830 

Quinoidin 

403 

40-3,  447 
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Quinoline  1604 

Quinone  449 

Quino-quino  275 

Quinotannio  acid  447 

Quinovic  acid  447,  450 

Quinovin  447,  450 

Quinquina  440 

Quinquina  bieolore  444 

Quinquina   brun   de   Car- 

thagene  441 

Quinquina  d'Antioquia  441 
Quinquina  de  Carthagene 

jaune  j)ale  439 

Quinquina  de  la  Colombia  441 
Quinquina  jaune  royal  436 

Quinquina  nova  443 

Quinquina  orange  440 

Quinquina  Pitaya  441 

Quinquina  piton  443 

Quinquinas  gria  435 

Quitch  1478 

Quittenkerne  613 

Quittensaine  513 

Quittensamen-schleim  966 


R 


Rabano  rusticano 

252 

Rabarbaro 

1236 

Raceinic  acid                  121, 

1507 

Racine  brosilienno 

812 

Racine  d'aconit 

125 

Racine  d'actee  a  grappes 

423 

Racine  d'aralia  nude 

1604 

Racine  d'asclepiade  tube- 

reuse 

260 

Racine  de  bec-de-grue  ta- 

chet6 

709 

Racine  de  belladone 

281 

Racine  de  cypripede  jaune 

514 

Racine  de  geutiane 

707 

Racine  de  gentiane  jaune 

707 

Racine  de  guimauve 

158 

Racine  de  hemidesnius 

738 

Racine       d'hydrastis      de 

Canada 

777 

Racine  de  leptandra 

846 

Racine  de  patience  frisSe 

1250 

Racine  de  phytolaque 

1100 

Racine  de  pied-de-corneille 

709 

Racine  de  sumbul 

1384 

Racine   de   veronique    de 

Virginie 

846 

Racine  de  val^riane 

1510 

Racine  douce 

717 

Rademacher's  tincture    of 

acetate  of  iron  (note) 

1452 

Radiated  false  jalap  (note) 

824 

Radices  colunibrina) 

974 

Radis  de  cheval 

252 

Radix  acori 

311 

Radix  althneaB 

158 

Radix  bardanse 

843 

Radix  calami  aromatici 

311 

Radix  caryophy]lata3 

1652 

Radix  Colombo 

318 

Radix  filicis  maris 

261 

Radis  gentiansie 

707 

Radix  gentiansD  lutese 

707 

Radix  gentianaj  majoris 

707 

Radix  gentianffi  rubra; 

707 

Radix  glycyrrhizse  Hispa- 

nicse 

ri7 

Radix  graminis 

1478 

Radix  ipecacuanhsQ 

812 

Radix  ireos  (note)  818 
Radix    iridis    Florentinae 

(note)  818 

Radix  jalapae  820 

Radix  lapathi  1250 

Radix  liquiritife  glabrae  717 

Radix  pyrethri  romani  1205 

Radix  rr.tanhffl  834 

Radix  ratanhisB  834 

Radix  rumicis  1250 

Radix  sarsaparillse  1279 

Radix  valeriante  minoris  1510 

Radix  zedoarise  1782 

Radix  zedoariae  longse  1782 

Radix  zedoariae  rotundse  1782 

Rafano  rusticano  252 

Raffinirtes  silber  242 

Ragea  di  pino  1230 

Ragweed  1568 

Ragwort  1748 

Raifort  sauvage  252 

Rain  water  217 

Raisin  d'Anierique  1100 

Raisin  d'ours  1508 

Raisins  1506 

Raisins  sees  1506 

Raiz  de  china  de  Mexico  1280 

Raiz  de  columbo  318 

Raiz  pretta  1594 

Raja  clavata  784 

Rame  510 

Rame  sol  fate  608 

Ramsted  1573 

Rangoon  petroleum  1724 

Rangoon  tar  1724 
Ranunculus  acris            33,  1738 

Ranunculus  bulbosus  1738 

Ranunculus  fiumuiula  33 

Ranunculus  repens  1738 

Ranunculus  scieratus  1738 

Raspberry  1249 

Raspberry  essence  1649 

Ratanha-aufguss  795 

Ratanha-extrnkt  625 

Ratanhnpastillen  1484 

Ratanhasyrup  1404 

Ratanhatinktur  1462 

Ratanhia  834 

Ratanhia-tannic  acid  835 

Ratanbiawurzel  834 

Ratanhia  red  835 

Ratanhine  835 

Ratania  834 

Ratsbane  eaters  33 

Rattlesnake  weed  1664 
Rattlesnake's  master  1563,  1683 

Rautenol  1038 

Raw  meat  1696 
Reactions    of    boric    acid 

(note)  1319 

Reagents,  officinal  1784 

Realgar  1738 
Recovery   of  volatile  oils 

from  resinified  condition 

(note)  983 

Rectificirter  weingeist  139 

Rectified  oil  of  amber  1043 

Rectified  spirit  139 

Red  bark  425 

Red  bole  1590 

Red  buckeye  1562 

Red  catechu  376 

Red  cedar  1677 

Red  chalk  1738 

Red  cliarcoal  356 

Red  chromate  of  potash  1151 

Red  chromate  of  potassa  1151 


Red  cinchona  425 
Red  cinchona  bark  425 
Red  cohosh  1560 
Red  copaiba  (note)  491 
Red  coral  1620 
Red  cusco  bark  431 
Red  elm  1487 
Red  ink  1672 
Red  iodide  of  mercury  758 
Red  ipecacuanha  814 
Red  koosso  297 
Red  lead  1137 
Red  litharge  1137 
Red  mercuric  oxide  763 
Red  mercuric  sulphide  767 
Red  oak  1210 
Red  ochre  1711,1738 
Red  oil  1667 
Red  oxide  of  iron  (note)  680 
Red  oxide  of  lead  1137 
Red  oxide  of  mercury  763 
Red  oxide  of  zinc  1541 
Red  pepper  349 
Red  phosphorus  1093 
Red-poppy  petals  1243 
Red  ])recipitate  763 
Red  precipitate  ointment  1500 
Red  prussiate of  potassium  1643 
Red  root  1601 
Red  rose  1248 
Red-rose  petals  1248 
Red  sandal  wood  1269 
I  Red  sarsaparilla  1280 
I  Red  Saunders  1269 
!  Red  sealing  wax  1681 
I  Red  squill  1290 
j  Red  sulphide  of  mercury  767 
!  Red  tartar  1152 
Red  whortleberry  (note)  1509 
Red  wine  1522 
Red  wine  vinegar  20 
Reddle  1738 
I  Redhead  1579 
Redoul  1622 
Reduced  iron  692 
Reduced  iron  lozenges  1483 
Reducirtes  eisen  692 
Refined  cotton-seed  oil  1012 
Refined  isinglass  784 
Refined  liquorice  616 
Refined  oxgall  657 
Refined  saltpetre  1182 
Regal  iza  717 
Re  galiza  en  hallos  615 
Regianic  acid  1738 
Regianine  1738 
Reglisse  717 
Regulus  of  antimony  197 
Reiner  aether  135 
Reiner  essig  25 
Reiner  salmiak  173 
Reincs  hirschhornsalz  .171 
Reines  lakriz  617 
Reinsch's  process  for  sepa- 
rating antiuiony  204 
Rejagnou  1602 
Remijia  pedunculata  443 
Remijia  Purdieana  443 
Renealmia  cardamomum  361 
Rennet  173S 
Repercolation  683 
Reseda  luteola  977,  1739 
Resin  1230 
Resin  of  copaiba  1231 
Resin  of  jalap  1231 
Resin  of  may-apple  1233 
Resin  of  podophyllum  1233 
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Resin  of  scammony 

1234 

Rheum  Moorcrafliannm 

1238 

Robinin 

1740 

Kesin  of  tbapsia 

1766 

Rheum  officinale 

1236 

Robins  rye 

1730 

Resin  plaster 
Resina 

553 

Rheum  palmatum 

1236 

Roccella  tinctoria 

1687 

1230 

Rheum  rbabarbarnm 

1236 

Roche  alum 

162 

Resina  alba                1230 

1429 

Rheum  Rhaponticum 

1236 

Rochelle  salt 

1168 

Resina  benzoe 

2S6 

Rheum  sinense 

1239 

Rock -candy 

1259 

Resina  copaibas 

1231 

Kheum  speciforme 

1238 

Rock  chest  not  oak 

1209 

Resina  d'angelim  pedra 

835 

Rheum  undulatum 

1236 

Rock  oil 

1723 

Resina  de  guajaco 

72S 

Kheum  Webbianum 

1238 

Rock  salt 

1326 

Resina  de  pino 

1230 

Rheumatism-root 

1634 

Rockrose 

1660 

Resina  euipjreumatica  li 

- 

Rbeumic  acid 

1241 

Rod  wax 

1090 

quiJa 
Resina  flava                1230 

1124 

Rhigolene 

1739 

Robe  carbosaiire 

54 

1429 

Rhine  wine 

1526 

Robe  pottasche 

1158 

Resina  guaiaci   Peruviana 

Rhizoconin  (note) 

ASS 

Rohr  zucker 

1254 

aroinatica  (note) 

723 

Rhizoconolein  (note) 

488 

Kohrenkassie 

368 

Resina  guajaci 

728 

^  Rhizoma  calami 

311 

Roll  sulphur 

1380 

Resina  kinu 

830 

Rbizoma  cypripedii 

514 

Roman  alum 

162 

Resina  jalapas 
Resina  mastiche 

1231 

Rhizome  d'iris  varie 

818 

Roman  chamomile 

195 

931 

Rhizome  de  podophyllum 

1133 

Roman  ochre                 126 

1711 

Resina  nigra 

1429 

Rhizoma  filicis 

261 

Roman  vitriol 

508 

Resina  podophvlli 

1233 

Rhizoma  graminis 

1478 

Romarin 

1248 

Resina  scammoniss 

1234 

Rhizoma  hydrastis 

777 

Romero 

124S 

Resina  scammonii 

1234 

Rhizoma  iridis  (note) 

818 

Romisch-kamillen-extrakt   590 

Resinse 

1229 

Rbizoma  zingiberis 

1556 

Romisch-kamillenol 

1000 

Resine  blanche 

1230 

Rhodeoretin 

821 

Romisch-kamillenthee 

790 

Resine  de  cachibou 

1597 

Rhodeoretinic  acid 

821 

Romisch  minzol 

1013 

Resine  de  chiboa 

1597 

Rhoeadic  acid 

1243 

Romische  bertramwurzel 

1205 

Resine  de  gavac 

728 

Rhreadine         1062,  1067, 

1243 

Romische  kamille 

195 

Resine  de  goniari 

1597 

Rhoeados  petala 

1243 

Romische  minze 

940 

Resine  de  jalap 

1231 

Rhi^lodendron      chrysan- 

Rosa canina 

1247 

Resine  de  jwdophylle 

1233 

themum 

1739 

Rosa  centifolia            1036 

1247 

Resine  de  scainmon6e 

1234 

Rhubarb 

1236 

Rosa  damascena 

1036 

Resine  de  turbith 

1770 

Rhubarb  root 

1236 

Rosa  de  Alexandria 

1247 

Resine  elemi 

536 

Rhubarbe 

1236 

Rosa  domestica 

1248 

Resine  jaune 

1230 

Rhubarber-extrakt 

639 

Rosa  gallica 

1248 

Resino-amer 

155 

Rhus  cotinus 

1651 

Rosa  moschata 

1036 

Resinous  bitter 

155 

Rhus  dirersiloba  (note) 

1245 

Rosa  pallida 

1247 

Resorcin                         699 

,1739 

Rhus  glabra 

1244 

Rosa  provincialis 

1036 

Resorcin  phthalin 

1637 

Rhus  glabrum 

1244 

Rosa  rubra  6  Castillara 

1248 

Retama 

1291 

Rhus  lubata 

1245 

Rosa  semperviva 

1036 

Reten 

1613 

Rhus  pumila  (note) 

1245 

Rosse  caninae  fruetus 

1247 

Retene 

1125 

Rhus  radicans 

1245 

Rosae  centifoliae  petala 

1247 

Rha 

1236 

Rhus  semi-alata  (note) 

700 

Rosae  gallicas  petala 

1243 

Rbab'irbaram 

1236 

Rhus  succedanea 

978 

Rose  de  provins 

1248 

Rhabarber 

1236 

Rhus  suecedaneum  (note) 

385 

Rose  geranium 

1037 

Rhabarber-aufguss 

797 

Rhus  sylrestris  (note) 

385 

Rose  p^le 

1247 

Rhabarber  pillen 

1117 

Rhus  toxicodendron 

1245 

Rose  sauvage 

1247 

Khabarbersaft 

140S 

Rhus  venenata  more) 

1245 

Roses  a  cent  feuilles 

1247 

Rhabarbertinktar 

1470 

Rhus  vernicifera  (note) 

335 

Roses  rouges 

1248 

Rhabarber  und  aloepillen 

1117 

Rhus  vernix  (note) 

1245 

Rose-scented  jalap  (note) 

823 

Rhamnegin 

1235 

Rib  grass 

1729 

Rose  water 

240 

Rhamnetin 

1236 

Rice 

1716 

Rosemary 

1248 

Rhamni  succus 

1235 

Rice-water 

1716 

Rosenbliitter 

1247 

Rhamnin 

1235 

Richardia  scabra  (note) 

816 

Rosenhonig 

938 

Rhamnoxanthin 

697 

Richardsonia  Brasiliensis 

Rosen-conserve 

481 

Rhamnus  catharticos  697 

1235 

(note) 

816 

Rosenot 

1036 

Rhamnus  frangula 

697 

Richardsonia      emetica 

Rosensyrup 

1409 

Rhamnus  infectorius 

1235 

(note) 

816 

Rosenwasser 

240 

Rhamnus  Purshiana 

1600 

Richardsonia  scabra  (note)  816 

Rosin                              1230 

,1429 

Rhamnus  Zizyphus 

1783 

Richweed 

1616 

Rosins 

1229 

Rhapontic  root 

1240 

Ricinelaidie  acid 

1035 

Rosin  soap 

1276 

Rhatania-tannic  acid 

835 

Ricinelaidin 

1035 

Rosin  weed 

1749 

Rhatany 

834 

Ricinia  (note) 

1032 

Rosinen 

1506 

Rhatany  root 

834 

Ricinine  (note) 

1032 

Rosmarin 

1248 

Rhei  radix 

1236 

Ricinoides  elseagnifolia 

367 

Rosmarin  spiritus 

1359 

Rheon 

1236 

Rieinoleic  acid 

1035 

Rosmarinblatter 

1248 

Rheo-tannic  acid 

1241 

Ricinus  Africanns  (note) 

1031 

Rosmarino 

1248 

Rheum 

1236 

Ricinus  communis        978 

1031 

Rosmarinol 

1038 

Rheum  australe 

1237 

Ricinusol 

1031 

Rosmarinus 

1248 

Rheum  capsicum 

123S 

Riga  balsam 

1740 

Rosmarinus  officinalis 

1248 

Rheum  compactum 

1237 

Rindsgalle 

656 

Rosmarinus  sylvestris 

1683 

Rheum  crassinerrinm 

1238 

Ringelblume 

31S 

Rosocyanin 

1630 

Rheum  emodi 

1237 

Ringelblumetinktur 

1443 

Rosolaccio 

1243 

Rheum  hybridum 

1237 

Rio  Xegro  sarsaparilla 

1281 

Rosolic  acid                 1613, 

1621 

Rheum  Indicum 

1239 

River  water 

218 

Rothe  quecksilbersalbe 

1500 

Rheum  leucorrhisnm 

1238 

Robbia 

1740 

Rother  enzian 

707 

Rheum  lencorrhizom  (note)12-i0 

Robinia  psendacacia 

1740 

Rother  praecipitat 

763 
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Rother's  tincture  of  nux 

S 

Saindoux 

129 

vomica  (note) 

1466 

Saint  Lucar  wine 

1523 

Rothes  jodqueoksilber 

758 

Sabadilla 

1252 

Saint  Lucia  bark 

443 

Rothes  quecksilberoxid 

763 

Sabadillic  acid 

1517 

Sakes 

931 

Rothes  santelholz 

1269 

Sabadilline                    1253 

1516 

Sal 

1326 

Rothes    schwefelquecksil- 

Sabadillsame 

1252 

Sal  absinth) i 

4 

ber 

767 

Sabatrine 

1517 

Sal  alembroth 

749 

Rothic  acid  (note) 

825 

Sabbutia  angularis 

1741 

Sal  amarum 

913 

Rotten  stone 

1740 

Siibina 

1253 

Sal  ammoniac 

173 

Rottlera 

828 

Sabinae  cacumina 

1253 

Sal  ammoniacal  nitreux 

178 

Rottlera  Schimperi 

828 

Sabine 

1253 

Salammoniaco 

173 

Rottlera  tinctoria 

828 

Saccharate  of  iron 

1742 

Sal  ammoniacum 

173 

Rottlerin 

829 

Saccharate  of  lead 

1742 

Sal  ammoniacum  depura- 

Roucou 

1572 

Saccharate  of  lime         53 

1259 

tum 

173 

Roujjh  parsnep 

1715 

Saccharated  carbonate   of 

Sal    ammonium   seeretum 

Round  buchu 

303 

iron 

658 

Glauberi 

ISO 

Round  cardamom  (note) 

360 

Saccharated     ferrous    car 

- 

Sal  anglicum 

913 

Round  zedoary 

1782 

bonate 

658 

Sal  commune 

1326 

Rousseau's          laudanum 

Saccharated  ferrous  iodide 

674, 

Sal  culinare 

1326 

(note) 

1537 

679 

Sal  de  duobus 

1186 

Ruberythric  acid 

1740 

Saccharated  iodide  of  iron    674 

Sal  de  Glaubero 

1338 

Rubia 

1740 

Saccharated  iodide  of  iron 

Sal  diureticum 

1147 

Rubia  de  tinetoreros 

1740 

(note) 

659 

Sal  Epsomense 

913 

Rubia  tinctorum 

1740 

Saccharated  pancreatine 

1719 

Sal  essentiale  tartari 

118 

Rubianic  acid 

1740 

Saccharated  pepsin 

1086 

Sal  enixum 

90 

Rubichloric  acid 

1651 

Saccharated    solution     of 

Sal  gemmas 

1326 

Rubidino                      1419 

1613 

lime 

1397 

Sal  miral'ile  Glauberi 

1338 

Rubigo 

679 

Sacchari  faex 

1432 

Sal  mirabile  perlatum 

1333 

Rubigo  ferri 

680 

Saccharic  acid             1260 

1348 

Sal  nitri 

1179 

Rubijervin© 

1520 

Saccharine    carbonate    of 

Sal  pctroo 

1179 

Rubus 

1249 

iron  and  manganese 

1693 

Sal  polychrest  (note) 

1187 

Rubus  Canadensis 

1249 

Saccharolcs  mous 

480 

Sal    polychrestus    Glaseri 

Rubus  idteus 

1250 

Saccbarometer 

1390 

(note) 

1187 

Rubus  occidentalis 

1250 

Sacchuromyces 

393 

Sal  polychrestum  seignetti 

1168 

Rubus  strigosus 

1250 

Saccharose 

140 

Sal  prunelle 

1182 

Rubus  trivialis 

1249 

Saccliarum 

1254 

Sal  sedlicenso 

913 

Rubus  villosua 

1249 

Saccharum      ferrugineum 

Sal  soda 

1321 

Ruda 

1741 

(note) 

659 

Sal  sodse 

1321 

Rue 

1741 

Saccharum  lactis 

1261 

Sal  rolatil  d'Angleterre 

171 

Rue  odorante 

1741 

Saccliarum  ofiicinarum 

1254 

Sal  volatile 

171 

Rufus's  pills 

1111 

Saocharum  ])uriticntum 

1254 

Sal  volatile  siccum 

171 

Rufus'sclie  pillen 

1111 

Saccharum  saturni 

1129 

Salnbreda  (note) 

14 

Ruhrwurzel 

812 

Saccharure   de    carbonate 

Salbeibliitter 

1264 

Ruibarbo 

1236 

ferreux 

658 

Salbcn 

1488 

Rum 

141 

Sack 

1524 

Sal bey 

1264 

Rumex                         1057 

1250 

Sacred  bark 

IGOO 

Sale  auimoniaeo 

173 

Rumex  aeetosa               89, 

1251 

Sadebaumol 

1038 

Snlep 

1743 

Rumex  acetosella 

1251 

Sadebaumsalbe 

392 

Salicin 

1262 

Rumex  acutus 

1251 

Sadebaumspitzen 

1253 

Salicinum 

1262 

Rumex  alpinus 

1251 

Sadebnumtinktur 

1471 

Salicyl  aldehyd     89,  1263 

1762 

Rumex  aquaticus 

1251 

Sadra-beida  gum  (note) 

14 

Salicylate  of  cinchonidine 

457 

Rumex  Britannica 

1251 

Safflor 

1599 

Salicylate  of  lithium 

902 

Rumex  crispus 

1250 

Safflower 

1599 

Salicylate  of  methyl 

1012 

Rumex  hydrolapathum 

1251 

Saffron 

601 

Salicylate     of     pbysostig 

- 

Rumex  obtusifolius 

1251 

Saffron,  American 

1599 

mine 

1100 

Rumex  patientia 

1251 

Saffron  of  antimony 

1626 

Salicylate  of  quinine  (note 

1217 

Rumex  sanguineus 

1251 

Safran 

601 

Salicylate  of  sodium 

1336 

Rumex  scutatus 

1251 

Safranbaltige   opiumtink- 

Salicylic  acid         98.  1012, 

1263 

Ruraicin 

1251 

tur 

1537 

Salicylic  acid  wadding 

101 

Rusot 

1586 

Safrantinktur 

1450 

Salicylic  aldehyd- 

373 

Russian  castor 

372 

Safrene 

1040 

Salicylic  cotton  (note) 

723 

Russian  isinglass 

784 

Safrol 

1040 

Salicylous  acid                98, 

1263 

Russian  musk 

963 

Safron  batard 

1599 

Salicylsaure 

9S 

Russian  potash 

1159 

Safron  des  Indes 

1629 

Saligenin                       1263, 

1731 

Russian  turpentine 

1430 

Sagapenum 

1742 

Saline  mixture 

950 

Rust  of  iron 

680 

Sage 

1264 

Saline  waters 

221 

Ruster  wine 

1526 

Sago 

1743 

Saliretin 

1263 

Rusterrinde 

1487 

Sagou 

1743 

Salix 

1263 

Ruswut 

1741 

Sago  meal 

1743 

Salix  alba 

1263 

Ruta 

1741 

Sago  palm 

1743 

Salix  helix 

1262 

Ruta  graveolens 

103S 

Sagu 

1743 

Salix  nigra 

1264 

Ruta  graveolens  (note) 

1211 

Saguerus  Rumphii 

1743 

Salix  pentandra 

1263 

Rutie  acid 

1589 

Siigus  Irevis 

1743 

Salix  ])urpurea 

1264 

Rutin 

1589 

Sagus  Ruffia 

1743 

Salix  Rnsselliana 

1264 

Rutinic  acid 

1741 

Sagus  Rumphii 

1743 

Salmiak  chlorammonium 

173 

Rutulin 

1263 

Sahan 

1119 

Salmiakgeist 

226 

Rye 

1747 

Sain-bois 

941 

Salonica  opium  (note) 

1059 
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8«lpcter 

117» 

Salpeter  salmore 

86 

Salpctersiiore 

80 

Salpetersaure    eisenoxyd- 

losuDg 

872 

Salpetersaures  ammon 

178 

Salpetersaures  ammoniak 

178 

Salpetersaures  amtnonium 

178 

Salpetersaures  bleiosyJ 

1135 

Salpetersaurcs  kali 

1179 

Salpetersaures  silberoxyd 

244 

Sal  pet  re 

1179 

Sal.iapariglia 

1279 

Salsepareiile 

1279 

SaUe{>arin 

1283 

Sal^epa^ine 

12S3 

Salt 

1336 

Salt  of  Riverius 

1164 

Salt  of  sorrel                   91j 

,1717 

Salt  of  tartar 

1158 

Salt  of  wisdom 

749 

Salt  of  wormwood 

4 

Saltpetre 

1179 

SalUofiron,  tasteless  (note)  673 

Salria 

1264 

Salvia  colambaria 

1265 

Salvia  ofiSeioalis 

1264 

Salria  pratensis 

1265 

Salvia  sclarea 

1265 

Sal  viol 

1265 

Salzsaare 

64 

Salzsaure  morpbinlosang 

883 

Salz^aures  kalk 

314 

Salzsaures  morphia 

958 

Samadeni  bark 

1744 

Samagh  Arabee 

11 

Sambuci  flores 

1265 

Sambuco 

1265 

Sambucus 

1265 

Sambacas  Canadensis 

1265 

Sambacns  glauca 

1266 

Sambucus  nigra           1265, 

1775 

Sambucas  raceinosa 

1266 

Saiubucas  raceuiosa  rabra 

56 

Samos  wine 

1526 

Samovey  isinglasa 

784 

Sampfen  wood 

1590 

Samson's  snake  root 

1734 

Sandal  wood 

1269 

Sandaraca 

1744 

Sandaracin 

1744 

Sandaruch                      827, 

1744 

Sandix 

1715 

Sangsue 

739 

Sangue  de  drago 

832 

Sanguijuela 

739 

Sanguinaire 

1266 

Sanguinaria 

1266 

Sanguinaria  Canadensis 

1266 

Sanguinaric  dcid 

1268, 

Sanguinarine 

1269 

Sanguis     bovinus      exsic- 

catus 

15S9 

Sanguis  draconis 

1636, 

Sanguisoga         intermpta 

i 

(note) 

739  1 

Sanguisuga  medicinalis 

739  1 

Sanguisuga  officinalis 

739; 

Sanguisuga  troctena  (note)  739 

Sanicle 

1744 

Sanicula  Marilandica 

1744 

Santa  Ana  bark 

431 

Santa  Martha  barks 

43S 

Santal  rouge 

1269 

Santalin                       1269, 

1744 

Santalum                      1269, 

1744 

Sancalam  album         1039, 

1744: 

Santalum  citrinum  1744 

Santalum  freycinetianum  1744 

Santalum     myrtifulium  1U39, 
1744 

Santalum  rubrum  1744 

Santelholz  1269 

Santeliil  1039 

Sautonic  acid  1272 

Santonica  1270 

Santouici  semen  1270 

Santonin  1270 

Santuninate  of  sodium  1337 

Santoninic  acid  1272 

Santoninpastillen  (note)  14S7 

Santuuinum  1270 

Santoniretin  1272 

Santonol  1272 

Sap-green  1235 

Sapindus  1745 

Sapindus  detergens  1745 

Sapindus  etnarginatus  1745 

Sapindus  laurifolius  1745 

Sapindus  saponaria  1745 

Sapo  1273 

Sapo  durns  1273 

Sa|)o  guaiacinus  730 

Sapo  mollis  1273 

Sapo  viridis  1278 

Sapogenin  1295 

Saponaria  officinalis  1745 

Sapone  duro  1273 

Saponification  1273 

Sapogenin  1745 
Saponin             1139,  1212,  1745 

Sapota  Mulleri  1551 

Sapota  Mulleri  (note)  732 

Sappan  wood  1590 

Sarcocolla  1745 

Sarothamnus  scoparius  1291 

Sarracenia  1746 

Sarracenia  flara  1746 

Sarracenia  purpurea  1746 

Sarracenia  variolaris  1746 

Sarracenic  acid  17-16 

Sarracenine  1746 

Sarsa  of  the  Rio  Negro  12S2 

Sarsa>  radix  1279 

Sarsaparilla  1279 

Sarsaparilla-absud  520 

.Sarsaparilla  beer  (note)  1284 

Sarsaparille  1279 

Sassa  gum  1746 

Sassafras  12S5 

Sassafras  mark-schleim  966 

Sassafras  medulla  12S5 

Sassafras  nuts  1727 

Sassafras  officinale  12S5 

S.iss.ifrasol  1039 

.Sassafras  pith  12*5 

Sassafras  radix  12S5 

Sassafrasso  1285 

Sassolin  46 

Sassy  bark  1746 

Satureja  hortensis  1747 

Satureja  montana  1747 

Saturne  de  Goulard  391 

Sauco  1265 

Sauerhonig  lOSl 

Sange  1264 

Sauge  officinale  1264 

Saunders  1744 

Saure  aromatische  tinctur  109 

Saure  rosenaufguss  797 

Saurums  cernuus  1747 

Sausekomer  1252  , 

Sauterne  wine  1523  1 

Saranilla  rhatany  (note)  834  . 


Sarine  1253 

'  Sarine  cerate  392 

Savine  tops  1253 

Savon  1273 

Savon  a  base  de  potasse  1273 

Savon  ammoniacal  862 

Savon  blanc  1273 

Savon  calcaire  853 

Savon  mou  1273 

Savon  vert  1273 

Saxifraga  1723 

Scabiosa  arvensis  151'2 

Scabiosa  sucdsa  1512 

Scabious  1512 

Scales  of  iron  679 

Scamonea  1286 

,  Scammonee  1286 

j  Scammoniaharz  1234 

!  Scanimoniie  radix  1286 

Scauiuionia}  resina  1234 

Seauimonium  1286 

Scauimonium-emulsion  951 

Scammouium-latwerge  482 

Seammoniumpillen  1113 

Scammony  1286 

Scammony  in  shells  12S8 

,  Scammony  mixture  951 

Scammony  root  1286 

Scandix  cerefolium  1573 

Scarlet  pimpernel  1569 

Schafgarbe  1560 

Schafrippe  1560 

Schallkraut  400 

Schara  modo  1236 

Scharlachwurm  466 
Scheele's  hydrocyanic  acid      73 

;  Schierlingsaft  1375 

i  Schierling-umschlag  374 

j  Schierlings-blaiter  4S4 

Schierlings-estmct  605 

Scbierlingsfriiehle  484 

Schierlingskraut  484 

•  Schierlingstinktur  1449 

Schlangeuwurzel-aufgnss  793 

Schlangenwarzeltinktor  1473 

'  Schleime  965 

Schmierscife  1273 

Schnapps (note)  141 

Sehoenoeaulon  officinale  1252 

Schuylkill  muscatel  grape  1524 

Schuylkill  water  217 

Schwarze  maulbeeren  951 

Schwarze  niesswurzel  1661 

Schwarzer  pfeffer  1119 

Schwarzer  senf  1305 
Schwarzes  schlangenwurzel  423 
Sehwarze's  mutterpfiaster 


(note) 

551 

Schwarzeswasscr 

905 

Schwefel 

1379 

Schwefelantimon 

206 

Schwefelather 

131 

Sehwefelblumen 

1379 

Sehwefelbluthe 

1379 

Schwefelkohlenstoff 

358 

Schwefel-latwerge 

483 

Schwefellebersalbe 

1503 

Schwefelmilch 

1377 

Schwefelsalbe 

1504 

Schwefelsaure 

103 

Schwefelsaure    atropinlo- 

^  sung 

863 

Schwefelsaure  magnesia 

913 

Schwefelsaure  thonerde 

165 

Schwefelsaures  ammon 

180 

Schwefelsaures  ammoniak 

180 

Schwelelsaares  anunoninm 

IbO 
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Schwefelsaures  atropin 

267 

Sea-island  cotton 

721 

Semen  vincse 

1306 

Schwefelsaures  bebirin 

279 

Sea  salt 

1326 

Semence  de  lin 

850 

Schwefelsaures  chinin 

1219 

Sea-side  balsam 

367 

Semences     de    chenopode 
anthelmintique 

Schwefelsaures  cinchonidin  456 

Sea-side  grape 

831 

400 

Schwefelsaures  cinchonin 

459 

Sea  water 

222 

Semences  de  colchique 

470 

Schwefelsaures  eisenoxyd- 

Sea-wrack 

1649 

Semences  de  fenouil 

696 

aminoniuin 

663 

Seal  oil 

978 

Semences  de  potirons 

1085 

Schwefelsaures  eisenoxydul  683 

Sealing  wax 

1681 

Semences  de  stramoine 

1363 

Schwefelsaures  byoscyainin  779 

Searle's  patent  oxygenoas 

Semences  des  coing 

513 

Schwefelsaures  kali 

1186 

aerated  water 

1709 

Semencine 

1270 

Schwefelsaures  kupfer 

508 

Sebacic  acid 

822 

Semi  d'aniso 

194 

Schwefelsaures  kupferam- 

Sebo 

1304 

Semi  di  cotogno 

618 

monium 

1628 

Sebum 

1304 

Semi  di  lino 

850 

Schwefelsaures    kupfercu- 

Sebum  ovillum 

1304 

Semienti  de  membrillo 

613 

prammonium 

1628 

Secale  cereale                556, 

1747 

Semivitrified  oxide  of  lead  1136 

Schwefelsaures        kupfer- 

Secale  clovatum 

556 

Seinpervivum  tectorum 

1748. 

oxyd-auimoniak 

1628 

Secale  cornutum 

556 

Semugh  belsheren 

167 

Schwefelsaures     mangan- 

Secalin                            559 

1732 

Sen 

1296 

oxydul 

919 

Secaline 

1506 

Senapa 

1305 

Schwefelsaures  raorphin 

961 

Sedum  acre 

1747 

Sene 

1296 

Schwefelsaures  natron 

1338 

Sedum  album 

1748 

Sent'  de  la  palthe 

1298 

Schwefelsaures     quecksiJ- 

Sedum  rupestre 

1748 

S6ne  de  la  pique 

1299 

beroxid 

765 

Sedum  telephium 

1748 

Senocin 

1748 

Schwefelsaures  strychnin 

1371 

Seed-lac 

1680 

Senecio  aureus 

1748 

Schwefelsaures  zinkoxyd 

1553 

Seidelbastrinde 

941 

Scnecio  vulgaris 

1748 

Schwefelspiessglanz 

206 

Seidelbastsalbe 

1501 

Senega 

1293 

Schweflichsaure  magnesia 

915 

Seidlitz  powder 

1201 

Senega-aufguss 

798 

Schwefligesaure 

111 

Seidlitz  powders 

1201 

Senega  root 

1293 

Schwefligsaures  kali 

1188 

Seidlitzpulver 

1201 

Senega  snakeroot 

1293 

Schwefligsaures  natron 

1340 

Seife 

1273 

Senegas  radix 

1293 

Schweineschinalz 

129 

Seifencerat  (note) 

654 

Senegasyrup 

1413 

Schweres  weinol 

993 

Seifencerat-pflaster 

644 

Senegatinktur 

1472 

Sciarappa 

820 

Scifenpflaster 

653 

Senegawurzel 

1293 

Scilla 

1290 

Seifrinde 

1211 

Senegal  gum 

13 

Scilla  maritima 

1290 

Seigle  ergot6 

656 

Senegin 

1294 

Scilla'in 

1291 

Seignettcsalz 

1168 

Senfpapier 

399 

Scille 

1290 

Seignette's  salt 

1169 

Senfsamen 

1305 

Scillin 

1291 

Sel  amer 

913 

Senfteig 

375 

Scillipikrin 

1291 

Scl  ammonisQ 

173 

Senna 

1296 

Scilliiin 

1291 

Sel  de  Boutigny 

1675 

Senna  acutifolia 

1296 

Scillitoxin 

1291 

Sel  commun 

1326 

Senna-aufguss                798,  951 

Sclererythrin 

560 

Sel  de  cuisine 

1326 

Senna  Indica 

1296 

Sclerocrystallin 

560 

Sel  d'Epsom 

913 

Sennacrol 

1300 

Scleroiodin 

560 

Sel  de  Sedlitz 

913 

Sennalatwerge 

482 

Scleromucin 

560 

Sel  dc  Glauber 

1338 

Sennapicrin 

1300 

Sclerotic  acid                560, 

1506 

Sel  de  saturne 

1129 

Sennasyrup 

1413 

Sclerotium  clavus  (note) 

556 

Sel  de  Seignetti 

1168 

Sennatinktur 

1472 

Scleroxanthin 

660 

Sel  de  digestive  de  Vichy 

1313 

SennesblUtter 

1296 

Scolopendriuiu  officinarum  1747 

Sel  marin 

1326 

Sejiaration      of    alkaloids 

Scoparia 

1291 

Sel  secret  de  Glauber 

180 

from  mixtures  (note) 

954 

Scoparii  cacumina 

1291 

Sel  vegetal 

1189 

Sepia 

1630 

Scoparin 

1292 

Selinic  acid 

1748 

Sepia  oflRcinalis 

1630 

Scoparius 

1291 

Selinuui  palustre 

174S 

Septfoil 

1769 

Scopolenine  (note) 

282 

Semen  nbelnioschi 

1644 

Serpentaire  de  Virginie 

1301 

Scopolia  japonica  (note) 

282 

Semen  amonii 

1118 

Serpentaria 

1301 

Scorodosnia  foetidum 

257 

Semen  auiygdali  amarum 

181 

Serpentaria  Virginiana 

1301 

Scorza  del  melogranati 

723 

Semen  amygdali  dulce 

183 

Serpentariaj  radix 

1301 

Scorze  del  frutto  dell'  aran 

Semen  anisi 

194 

Serpcntary  root 

1301 

cio 

268 

Semen  anisi  vulgaris 

194 

Sesam 

1040 

Scotch  alum 

161 

Semen  arecae 

242 

Sesame 

1040 

Scotch  fir 

1426 

Semen  caffeae 

306 

Sesam6  oil 

977 

Scotch  fir-seed  oil 

977 

Semen  cardamomi  minoris    360 

Sesam  o 

1040 

Scotch  whisky  (note) 

141 

Semen  colohici 

470 

Scsamol 

1040 

Scouring  rush 

1638 

Semen  contra 

1270 

Sesamum  Indicum 

1040 

Scrophularia  nodosa 

1747 

Semen  eydoniae 

513 

Sesamum  orientale       977, 

1040 

Scrophularin 

1747 

Semen  cynae 

1270 

Sesquicarbonate  of  soda 

1321 

Scrophularosmin 

1747 

Semen  ignatiaa 

786 

Sesquioxide  de  fer  hydrat6    679 

Scullcap 

1292 

Semen  lini 

850 

Sesquioxide  de  fer  hydrate 

Scurvy  grass 

1615 

Semen  lycopodii 

905 

humide 

676 

Scutellaire 

1292 

Semen  myristicae 

967 

Sesquioxide  of  iron 

679 

Scutellaria 

1292 

Semen  nigellse 

1707 

Sesquioxide  of  iron  (note 

680 

Scutellaria  galericulata 

1292 

Semen  nucis  vomicae 

974 

Sesquioxide  of  lead 

1127 

Scutellaria  hyssopitolia 

1292 

Semen  psyllii 

1729 

Sesquioxide  of  manganese   918 

Scutellaria  integrifolia 

1292 

Semen  sabadillas 

1252 

Sesquioxide  of  tin 

1767 

Scutellarialateriflora 

1292 

Semen  ^inapis 

1305 

Seven  barks 

1665 

Scutellarine 

1293 

Semen  stramonii 

1363 

Sevenbaum 

1253 

Sea  girdles 

1650 

Semen  strychni 

974 

Sevenkraut 

1253 

Index. 
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Serum 

1304 

Sevam  prseparatum 

1304 

Shaddock 

268 

Shark  oil 

978 

Shea  butter 

978 

Shedwater 

80 

yheep- laurel 

1678 

Sheerikhaskaah 

1054 

Sheet  line 

1542 

Shell-bark 

1599 

Shell-lac 

1681 

Shepherd's  purse 

1597 

Sherry  wine 

1524 

Shikimi 

195,  787 

Shikimine 

195 

Shining  aloes 

153 

Shore  oil 

1020 

Short  buchu 

303 

Short-staple  cotton 

721 

Short  staple  isinglass 

784 

Shotbush 

1575 

Shrubby  trefoil 

1734 

Siam  benzoin 

286 

Siani  catechu  (not") 

378 

Siberian    Khapontic 

root 

(note) 

1240 

Siberian  rhubarb  (note) 

1240 

Siberian  stone-pine 

1426 

Side  saddle  plant 

1746 

Sienna 

1748 

Signs   and    abbreviations. 

table  of 

1796 

Sikimine 

195 

Silber 

242 

Silberoxyd 

250 

Silbersalpeter 

244 

Silene  Virginiea 

1748 

Siles  contritus 

1748 

Silex,  pulverized 

1748 

Silica 

1748 

Silicate  of  magnesium 

.hy- 

drated 

1749 

Silicate  de  sonde  liquide 

896 

Silicate  of  pot  issium 

1749 

Silicate  of  so<Iium 

1749 

Silicate  of  sodium,  solution 

of 

896, 

1749 

Silicic  acid 

1748 

Siiicious  waters 

221 

Silicon 

1748 

Silique  vanille 

1512 

Silk  collo<lion 

475 

Silphium  laciniatum 

1749 

Silurus  glanis 

784 

Silver 

242 

Silver  ink 

1673 

Silver  loaf 

1362 

Silver  litharge 

1137 

Silvic  acid 

1231 

Simaruba 

1749 

Simaruba  amara 

1749 

Simaruba  officinalis 

1749 

Simaruba  cedron 

1749 

Simaruba  excelsa 

1208 

Simarubarinde 

1749 

Simiente  de  anis 

194 

Simple  cerate 

386 

Simple  elixir 

538 

Simjile  ointment 

1489 

Simple  syrup 

1391 

Sinalbin 

1042, 

1306 

Sinapine 

1042 

Sinapis 

1305 

Sinapis  alba 

977, 

1306 

Sin:ipis  juncea 

1305 

Sinapis  nigra 

977, 

1305 

Sinapism 

1307 

j  Sinapisme  375  I 

Sinapisms  375 

Sinapismus  375 

Sinapoleic  acid  1306 

I  Single  aqua  fortis  82 

I  Sinigrin                       1041,  1306 

Sinistrin                          743,  1291 

Siperia  2S0 

Siperine  280 

Sipiri  tree  972 

Sipirine  972 

Sirop  antiscorbutique  253 

Sirop  balsamique  1414 

Sirop  d'acide  citriqne  1393 

;  Sirop  d'ail  1394  i 

Sirop  d'amandes,  ^mulsif  1395  | 

;  Sirop  de  baume  de  tolu  1414 

Sirop  de  capillaire  1561 

'  Sirop  de  chaux  1397  . 

I  Sirop  de  citrons  1405  , 
I  Sirop  de  coquelicot  de  pa- 

'      vot  rouge  1409 

i  Sirop  de  Cuisinier  1411 

j  Sirop  d'ecorce  de  c6risier  1407  ; 
Sirop    d'ecorce    de    ronce 

I      noir  1410  ' 

Sirop  d'ecorces  d'oranges  1395 

Sirop  de  fleurs  d'oranges  1396 

I  Sirop  de  gingembre  1415 

Sirup  de  gomme  1392 

I  Sirop  de  goudron  1407  ' 

Sirop  de  hemide^mus  1403  [ 

Sirop  d'hypophosphite  avec  j 

fer  1402  ; 

Sirop  de  hypophosphites  1401 

Sirop  de  laciucarium  1404  , 

Sirop      de       lactucarium  { 

opiac6  (note)  1404  ■ 

Sirop  de  limons  1405  | 

;  Sirop  de  milres  1405  : 

Sirop  de  nerprun  1408 

Sirop  de  pavot  blanc  1406 

^  Sirop  de  phosphate  de  fer  1402 

j  Sirop  de  polygal  1413 

Sirop  de  ratanhia  1404 

I  Sirop  de  rhubarbe  1408 

Sirop    de    rhubarbe    aro-  I 

matique  1409  \ 

Sirop  de  ro.=e3  rouges  1409  ; 
Sirop  de  salsepareille  com- 

i      pose                ■  1410 

'  Sirop  de  scille  1412 

Sirop  de  scille  compose  1412 

Sirop  de  sene  H13 

Sirop  de  sucre  1391 

Sin)p  d'ipecaeuanha  1403 

j  Sirop  d'iodure  de  fer  1398 

I  Sirop  d'orgeat  1395 

'  Sirop  Gibert  760 

Sirop  simple  1391 

;  Sirop  sudorifique  1410 

:  Sirops  1389 
I  Sir  William's  patent  pre- 

I      servative  898 

Sisymbrium  mnralis  1750 

I  Sisymbrium  nasturtium  1706 

Sisymbrium  officinale  1750  i 

Sisymbrium  sophia  1750  ' 

Slum  latifoHum  1750 

Slum  nodifloriim  1750 

Slum  sisarnm  1750 

Size  of  drops  of  volatile  oils  I 

'      (note)  988  ' 

Skilip  (note)  1287  ' 

,  Skirret  1750 

'  Skunk  bush  1651 

i  Skunk  cabbage  1635  , 


Slippery  elm  1487 
Small  beer  1530 
Small  burnet  saxifrage  1728 
Small  fennel-flower  1707 
Small-flowered  ladies'  slip- 
per 515 
Small  bouseleek  1747 
Small  spikenard  1575 
Smalt  1613,  1750 
Smaliinc  1613 
Smart-weed  1588 
Smilacin  12S3 
Smilasjieric  acid  "oS 
Smilax  a<peni  738,  1279 
Smilax  China  1279 
Smilax  medica  1279 
Smilax  officinalis  1279 
Smilax  papyracea  1280 
Smilax  rotundifolia  12S0 
Smilax  syphilitica  1280 
Smooth  sumach  1244 
Smyrna  opium  (note)  1058 
Smyrna  raisins  1507 
Smyrna  scammony  1287 
Snake-head  1604 
Sneezewort  1660 
Snowwater  217 
Soap  1273 
Soap  balls  1276 
Soap  bark  1211 
Soap  cerate  (note)  554 
Soap-cerate  plaster  544 
Soap  liniment  856 
Soap  of  guaiac  730 
Soap  plaster  553 
Soapworl  1745 
Socaloin  156 
Socotora  151 
Socotom  aloe-extrakt  589 
Socotrine  aloes  151 
Socotrinische  aloe  151 
Soda  1308,  1321 
Soda-ash  1323 
Soda-ball  1322 
Soda  caustica  130S 
Soda  powders  (note)  1201 
Sod^al  aeratus  1314 
SodAartarata  1163 
Sodawasser  895 
Soda  waste  1322 
Soda  water  224,  895 
Sodae  acet;i3  1310 
Sodae  arsenias  1311 
Sodae  bicarbonas  1313 
Sodae  carbonas  1321 
Soda;  carbonas  exsiccata  1325 
Sodse  carbonas  exsiccatus  1325 
Sodae  citro-tartras  efferves- 

cens  1309 
Sodae  et  potassae  tartras       1 1 68 

SodiE  hypophosphis  1329 

Sodae  nitras  1332 

Sodae  phosphas  1333 

Sodae  sulphas  1333 

Sodae  valerianas  1309 

Sodii  acetas  1310 

Sodii  arsenias  1311 

Sodii  benzoas  1313 

Sodii  bicarbonas  1313 
Sodii  bicarbonas  venalis      1314 

Sodii  bisulphis  1315 

Sodii  boras  1316 

Sodii  bromidum  1320 

Sodii  carbonas  1321 
So<lii  carbonas  exsiccatus    1325 

Sodii  chloridum  i:i26 

Sodii  chloras  1325 
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SoJii  citras  1612 
Sodii   et  argenti  byposul- 

phis  1667 
Sodii  hypophosphis  1329 
Sodii  hyposulphis  1330 
Sodii  ioilidum  1331 
Sodii  nitras  1332 
Sodii  phosphas  1333 
Sodii  pyrophosphas  1336 
Sodii  salicylas  1336 
Sodii  santouinas  1337 
Sodii  silicas  1749 
Sodii  siilplias  1338 
Sodii  sulpiiis  1340 
Sodii  sulphocarbolas  1341 
Sodii  tartras  1762 
Sodio  1307 
Sodium  1307 
Sodium  chloride  1326 
Sodium  ethylate  1750 
Sodium  f;lycocholate  656 
Sodium  hydrate  1308 
Sodium  hydrocarbonate  1313 
Sodium  olcate  980 
Sodium  oleo-palmitate  988 
Sodium  sul]ili()phenate  1341 
Sodiuui  taurcicholato  656 
Sodium  thymol  1433 
Soft  soap  1273 
Soft  sulphur  1381 
Soft  water  217 
Solftnia  530 
Solanicine  631 
Solanidino  531 
Solanine  530 
Solanine  (note)  529 
Solanum  bacciferum  630 
Solanum  dulcamara  629 
Solanum  lycopcrsicum  629 
Solanuui  nigrum  629 
Solanum  paniculatum  530 
Solanum  ])?cudocap^^icum  630 
Solanum  tuberosum  187,  629 
Solanum  villosum  284 
Solenostemma  argel  1296 
Solfato  di  magnesia  913 
Solfato  di  potassa  1186 
Solfuro  d'antimonio  ''206 
Solid  anethol  1000 
Solid  citrate  of  magne- 
sium (note)  882 
Solid  fat  oils  978 
Solidago  1751 
Solidiigo  bicolor  1751 
Solidago  odora  1751 
Solidago  virgaurea  1751 
Solomon's  seal  1618 
Solubility  of  alkaloids  in 

chloroform  415 

Solubility  of  alkaloids  in 

olive  oil  1028 
Solubility    of    phosphorus 

in  fixed  oils  (note)  1030 
Soluble  citrate  of  iron  662 
Soluble  cream  of  tartar  1318 
Soluble  glass  1749 
Soluble  gun  cotton  1206 
Soluble  mercury  of  Hahne- 
mann 1751 
Soluble      Prussian       blue 

(note)  1171 
Soluble  tartar  (note)  1153,  1189 
Solute  d'acetate  de  mor- 
phine 883 
Solute  d'ars6niate  de  soude  896 
Solute  d'atropine  863 
Solute  de  Burnett  897 


Solute    de   citrate  do  bis- 
muth ammoniacal  863 
Solute  de  hydrochlorato  de 

morphine  883 
Solute   d'iodo-arsenite   de 

mercur  862 
Solute  de  perchlorure  de  fer  868 
Solute  de  strychnine  896 
Solute  de  sulfate  d'atro- 
pine 863 
Solut6  iodure  de  lugol  879 
Solutes  858 
Solutio  arsenicalis  Fowleri  890 
Solutio  Donovani  862 
Solution,  liouilin's  34 
Solution.  Fthling's  (note)  16 
Solution  liqueur  d'ammoni- 

aque  226 
Solution  of  acetate  of  am- 
monium 859 
Solution  of  acetate  of  iron  867 
Solution  of  acetate  of  mor- 
phia 883 
Solution  of  alumina,  ben- 

zoinated  166 

Solution  of  ammonia  226 
Solution    of    arseniate    of 

sodium  896 
Solution  of  arscnious  acid  858 
Solution  of  arsenite  of  po- 
tassium 890 
Solution  of  atropia  863 
Solution  of  basic  ferric  sul- 
phate 874 
Solution    of  bichloride   of 

mercury  879 
Solution    of  carbonate   of 

magnesia  880 
Solution    of    chloride     of 

aluminium  162 
Solution  of  chloride  of  an- 
timony 'SGI 
Solution  of  chloride  of  iron  868 
Solution  of  chloride  of  zinc  897 
Solution  of  chlorinated  lime  867 
Solution  of  chlorinated  soda  893 
Solution  of  chlorine  234 
Solution  of  citrate  of  am- 
monia 861 
Solution  of  citrate  of  bis- 
muth and  iimihonia  863 
Solution  of  citrate  of  iron  870 
Solution  of  citrate  of  iron 

and  quinine  871 
Solution  of  citrate  of  mag- 
nesium 881 
Solution  of  citrate  of  po- 
tassium 891 
Solution  of  ferric  acetate  867 
Solution  of  ferric  chloride  868 
Solution  of  ferric  citrate  870 
Solution  of  ferric  nitrate  872 
Solution  of  gutta-percha  877 
Solution  of  hydriodate  of 

arsenic  and  mercury  862 
Solution  of  hydrochlorate 

of  morp'ii'a  883 
Solution   of    hypochlorite 

of  zinc  (note)  1549 
Solution  of  iodide  of  arse- 
nic and  mercury  862 
Solution  of  iodine  879 
Solution  of  lime  865 
Solution  of  mercuric  nitrate  878 
Solutio'h    of    muriate    of 

morphia  883 

Solution  of  nitrate  of  iron  872 


Solution  of  nitrate  of  mer- 
cury 878 
Solution  of  normal  ferric 

sulphate  876 

Solution  of  pepsin  884 

Solution  of  perchloride  of 

iron  874 

Solution  of  perchloride  of 

mercury  879 

Solution  of   pernitrate  of 

iron  872 

Solution  of  persulphate  of 

iron  874,  876 

Solution  of  phosphorus,  J. 
Ashburton  Thompson's 
(note)  1096 

Solution  of  potash  887 

Solution  of  potassa  8S7 

Solution  of  silicate  of  so- 
dium 896 
Solution  of  soda  892 
Solution  of  sodium  ethyl- 
ate  1750 
Solution  of  strychnia  896 
Solution  of  subacetate  of 

lead  884 

Solution  of  subsulphate  of 

iron  874 

Solution    of    sulphate    of 

atropia  863 

Solution    of    sulphate    of 

morphine  884,  962 

Solution    of    tartrate     of 

magnesium  121 

Solution  of  tartrate  of  so- 
dium 17C2 
Solution  of  terchloride  of 

antimony  861 

Solution  of  tersulphate  of    . 

iron  876 

Solutions  868 

Solvent  powers  of  glycerin    712 
Soot  1751 

Sophora  japonica  (note)      1211 
Sophora  sericea  1762 

So])hora  speciosa  1751 

Sophora  tinctoria  1581 

So))horine  1751 

Sorbic  acid  1762 

Sorbin  1256,  1752 

Sorbit  1752 

Sorbus  Americana  1762 

Sorbus  aucu])aria        1732,  1752 
Sorbus  aucujiaria  (note)         182 
Sorbus  hybrida  (note) 
Sorbus  torminalis  (note) 
Sorghum 
Sorghum      saccharatum 


Sorrel -tree 
Souci 

Soude  caustique 
Soude  caustique  liquide 
Soude  tartarisee 
Soufre 

Soufre  dor6  d'antimoine 
Soufre  lave 
Soufre  pr6cipite 
Soufre  vegetal 
Sous-ac6tate  de  plomb  li- 
quide 884 
Sous-azotate  de  bismuth  292 
Sous-carbonate  de  bismuth  290 
Sous-muriate  de  mercure  752 
South  American  kino  832 
South  American  saltpetre  1182 
Southern  senega  (note)        1294 


182 

182 
1752 
1256, 
1752 
1569 

318 
1308 

892 
1168 
1379 

207 
1377 
1377 

905 
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Sow-bread 

1630 

Spanjrun 

607 

Spanische  fliego 

341 

Spanisohe  pfeH'er 

349 

Spanischpfeffor-oclharz 

9»0 

Spanischo  siisshol/.wurzel 

717 

Spanischttiegen-liiiiiueut 

853 

Spanischfliegen-papier 

39'J 

Spanisohtliegen  pflaster 

387 

Spauischtliegensalbe 

1492 

Spanisuhtliegentinktur 

1444 

Spani^ches  sii^sbulz 

717 

Spanischpfeffertiuktur 

1444 

Spanish  barilla 

1321 

Spanish  broom 

1752 

Spanish  brown 

1711 

Spanish  flies 

341 

Spanish  iiuorice  root 

717 

Spanish  needles 

1588 

Spanish  oak 

1209 

Spanish  soap 

1277 

Spanish  walnut  oil 

1566 

Spargin 

1579 

Sparkling  Catawba  wine 

1524 

Sparteine 

1292 

Spartium  junceum 

1752 

Spartiuin  seopariuni 

1292 

Spearmint 

940 

Spearmint  water 

240 

Species   of  cinchona,  con- 

spectus of 

431 

Specific  gravity  tables 

1816, 

1817 

Speckled  leech 

739 

Speedwell 

1776 

Speiss 

1755 

Speiss  cobalt 

1613 

Speissglauzbutter 

861 

Speltre 

1541 

Speltrum 

1541 

Spender's  lime  ointment 

322 

Sperm  oil 

978 

Spermaceti                        39 

5,  978 

Spermaceti  cerate 

390 

Spermaceti  group  of  fixed 

oils 

978 

Spermaceti  ointment 

1492 

Spermacetis 

395 

Spermagonia 

558 

Spermatic 

557 

Sphacelia  segetum  (note) 

556 

Sphaeroooccus  crispus 

421 

Spice-bush 

1583 

Spice-wood 

1583 

Spiced  plasters 

1199 

Spiced  syrup  of  rhubarb 

1409 

Spider's  web 

ie-3 

Spiessglanz-metall 

197 

Spigelia 

1342 

Spigelia  anthelmintica 

1342 

Spigelia  Marilandica  1304 

1342 

Spigelie 

1342 

Spigelie  du  Maryland 

1342 

Spigeline 

1343 

Spilanthes  oleracea 

1752 

Spindelbaum-extrakt 

612 

Spindle-treo 

567 

Spiraea 

1752 

Spiraea  lobata 

1011 

Spiraea  tomentosa 

1752 

Spirffia  ulmaria      98,  373 

1011 

Spiraea  ulmaria  (note) 

933 

Spirit  of  ammonia 

1350 

Spirit  of  anise 

1353 

Spirit  of  cajuput 

1353 

Spirit  of  camphor 

1353 

Spirit  of  chloroform 

1354 

1354 
1627 
1344 
136U 
1356 
1659 
1356 
1356 
1357 

859 
1307 
1358 
80 
1346 
1359 
1353 
1357 
1359 
64 
1358 
1044 

139 
139,  141 

139 
1344 


621 
605 
631 
593 


Spirit  of  cinnamon 

Spirit  of  cucumbers 

Spirit  of  ether 

Spirit  of  French  wine 

Spirit  of  g;iultheria 

Spirit  of  liartshorn 

Spirit  of  juniper 

Spirit  of  lavender 

Spirit  of  lemon 

Spirit  of  Mimlererus 

Spirit  of  mustard 

Spirit  of  myrcia 

Spirit  of  nitre 

Spirit  of  nitrous  ether 

Spirit  of  nutmeg 

Spirit  of  orange 

Spirit  of  peppermint 

Spirit  of  rosemary 

Spirit  of  sea-salt 

Spirit  of  spearmint 

Spirit  of  turpentine 

Spirit  of  wine 

Spirit,  proof 

Spirit,  rectified 

Spirits 

Spirituoses       bilsenkraut- 

extrakt 
Spirituoses  schierlings-ex- 

trakt 
Spirituoses    seidelbast-ex- 

trakt 
Spirituoses      tollki/icben- 

extrakt  ■ 

Spiiitus  '       139,  1344 

Spiritus  aethereus  1344 

Spiritus  a;theris  1344 

Spiritus  aetheriscompositus  1 345 
Spiritus  aetheris  nitrosi  1346 
Spiritus  ammoniaci  caus- 

tici  dzondii  1350 

Spiritus  ainmoniae  1350 

Spiritus  ammok  --u  aroma- 

ticus  1351 

Spiritus  ammoniae  fcetidus  1352 
Spiritus  anisi  1353 

Spiritus  anthos  1359 

Spiritus    armoraciae   com 

positus 
Spiritus  aurantii 
Spiritus  cajuputi 
Spiritus  camphorjB 
Spiritus  camphoratus 
Spiritus  chlorofurmi 
Spiritus  cinnamomi 
Spiritus  dilutus 
Spiritus  frumenti 
Spiritus  gaultheria?- 
Spiritus  juniperi 
Spiritus  junipe'^   composi 

tus 
Spiritus  ]  j  andulae 
Spiritus    I  ivandulae  com- 

positus  ' 
Spiritus  iimonis 
Spiritus  menthae  piperitae  1355 
Spiritus  menthie  piperitae 

anglicus  1357 

Spiritus  menthae  viridis  1358 
Spiritus  Mindereri  860 

Spiritus  myreiae 
Spiritus  myristicae 
Spiritus  nitri  aeidus 
Spiritus  nitri  dulcis 
Spiritus  nitrieo  aethereus    1346 
Spiritus  odoratns  1359 

Spiritus  pyroxilicus  recti- 

ficatus  1698 


1353 
1353 
1353 
1353 
1353 
1354 
1354 
139 
1355 
1356 
1356 

1356 
1356 

1463 
1357 


1358 

1359 

80 

1346 


Spiritus  rectificatus  139 

Spiritus  rosmarini  1359 
Spiritus    salis   ammoQiaci 

causticus  226 

Spiritus  tenuior  139,  147 

Spiritus  tenuior  (note)  143 

Spiritus  verdiinnter  139 

Spiritus  vini  Gallici  1360 
Spiritus  vini  rectificatissi- 

mus  139 
Spiritus  vini  rectificatus        139 

Spleenwort  1580 

Sponge  1753 

Sponge  tent  1753 

Spongia  1753 

Spongia  officinalis  1753 

Spongia  usta  1753 

Spongio  ])iline  373,  1753 
Spongy  Carthagena  bark      440 

Spoon  wood  828 

Spotted  winter  green  402 

Spring  water  218 

Spruce  beer  1427 

Spruce  fir  1122 

Spunk  1562 

Spurge  laurel  941 

Spurred  rye  556 

Squalus  maximus  978 

Squawroot  380 
Squibb's  process  of  reper- 

colation  583 

Squill  1290 

Squille  1290 

Squills  1290 

Squire's      infusion  mug 

(note)  789 

Squirting  cucumber  533 

Stahlvvein  1535 

Staligmitis  cambogioides       327 

Stunni  pulvis  1763 

Stannic  acid  1767 

Stannic  di-oxide  1767 

Stannic  oxide  1767 

Stannous  chloride  1606 

Stannous  oxide  1767 

Stannum  1767 

Staphisagria  1361 

Staphisagrine  1361 

Staphisaine  1361 

Staple  isinglass  784 

I  Star  anise  786 

i  Star  aniseed  194 

I  Star  grass  1566 

;  Starch  187 

Starke  187 

Stlirke-glycerit  716 

Starkendes  pflaster  645 

Starker  salmiakgeist  228 

i  Starkeres     Zittmann'sches 

1      decoct  (note)  522 

Stiirkeschleim  '           966 

I  Starkey's  soap  1275 

'  Sfarkmehl  187 

i  Starwort  1663 

j  Stas  method  954 

'  Statice  Antarctica  1754 

'  Statice  Brasiliensis  1754 

i  Statice  Caroliniana  1754 

<  Statice  latifolia  1754 

Statice  limonium  1754 

Statice  mucronata  1754 

Statuary  marble  923 

Stavesacre  1361 

Steapsine  1719 

Stearic  acid  396,  550.  980,  1273 

Stearin                   130,  980,  1273 

Stearoptene  934 
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Steatins  386 

Steatinum  386 

Steatinum  iodoformi  386 

Stechapfel  1363 

StechapfelbliLtter  1363 

Steuhapfelsalbe  1503 

Stechapfelsaiuen  1363 

Stechapfelsaiuen-extrakt  647 

Stechapfelsament.inktur  1473 

Steel  688 

Sterculia  acuminata  1754,  1764 

Sterkwater  80 

Stibio  kali  tartarieus  199 

Stibium  197 

Stibium  oxydatum  204 
Stibium  sull'uratum  auran- 

tiacum  207 
Stibium    sulfuratum  cru- 

dum  et  lasvigatum  206  ' 
Stibium  sulfuratum  nigrum   206  ' 

Stick-lac  1681 

Stick  rhubarb  1240  \ 

Stigmata  of  maize  (note)  1506  | 

Still  682  I 

Still  Catawba  wine  1524 

Stillingia  1362 

Stillingia  sebifera       1362,  1754 

Stillingia  sylvatica  1362 

Stillingie  1362 

Stinkasant  257 

Stinkasantgeist  1352 

Stinkasant-milch  945 

Stinkasant-pflaster  543 

Stinkasanttinktur  1440 

Stinkende-kamille  1625 

Stinkende-kamilla  1625 

Stinksant-pflaster  643 

Stipites  dulcamara}  529 

Stizolobium  pruriens  1702 
St.  John  Long's  liniment 


(note) 

858 

St.  John's  wort 

1666 

St.  Lueia  bark 

443 

Stock  fischleberthran 

1020 

Stono  ochres 

1711 

Stone-pine 

1426 

Stone-root 

1616 

Storace 

1372 

Storax 

1372 

Storax  amygdaloi'de 

1373 

Storax  bark 

1373 

Storax  in  grains 

1373 

Storesin                        1374, 

1086 

Storksbill 

1640 

Stoved  salt 

1328 

Straits  oil 

1021 

Stramoine 

1363 

Stramouii  folia 

1363 

Stramonii  semina 

1363 

Stramonio 

1363 

Stramonium  leaves 

1363 

Stramonium  ointment 

1503 

Strasburg  turpentine 

1427 

Strawberry  essence 

1649 

Strawberry  syrup 

1405 

Stream  tin 

1767 

Strengthening  plaster 

545 

Streupulver 

905 

Striated  ipecacuanha  (note)  816 

Strobili  hiimuli 

744 

Strobili  lu])uli 

744 

Strong  solution  of  ammonia  228 

Strong  solution  of  perchlo 

ride  of  iron 

868 

Strong  tincture  of  ginger 

1476 

Stronger  ether 

1.S5 

Stronger  water  of  ammonia  228 

Stronger  white  wine  1532 

Strongest  common  caustic  1144 

Strong-scented  lettuce  841 

Stropanthus  hispidus  1672 

Stropanthus  kombe  1672 

Stropanthus  komb6  1755 

Strophantin  1755 

Strophantus  hispidus  1755 

Strophanus  hispidus  1755 

Strychnia  1365 

Strychniaj  sulphas  1371 

Strychnin  1365 

Strychnina  1366 

Strychninse  sulphas  1371 
Strychnine                      974,  1365 

Stryehninltisung  896 

Strychninum  1365 

Strychninum  sulfuricum  1371 

Strychnos  castelnaeana  1779 

Strychnos  cogens  1779 

Strychnos  crevauxii  1779 

Strychnos  colubrina  974 
Strychnos  colubrinum  (note)975 

Strychnos  Gubleri  1779 

Strychnos  Ignatii  786 

Strychnos  ligustrina  975 
Strychnos  nux  vomica  513,  974 

Strychnos  potatorum  1755 

Strychnos  Schomburgkii  1779 

Strychnos  tieute  1772 

Strychnos  tiute  (note)  975 

Strychnos  toxifera  1779 

Strychnos  yapurensis  1779 

Stuhlziipfchen  1385 
Stuhlziipfchen  von  opium 

und  bleiz.ucker  1.388 
Sturmhutbliitter  125 
Styptic  collodion  477 
Styptic  colloid  477 
Styptic  liquid  of  Pagliari  288 
Styracin  1374,  1686 
Styrax  1372 
Styrax  benzoin  286 
Styrax  calamita  1373 
Styrax  liquide  1372 
Styrax  liquidus  1372 
St^'rax  officinale  1373 
Styrax  prajparatus  1372 
Styrol  288,  1374 
Styrolene  1613 
Styrone  1374 
Suakin  gum  15 
Subacetate  of  aluminum  1559 
Subacetate  of  copper,  im- 
pure 507 
Subacetate  of  lead,  crys- 
tallized (note)  885 
Subazotas  bismuthicus  292 
Subcarbonas  bismuthicus  290 
Subcarbonate  of  bismiuh  290 
Subcarbonate       of       iron 

(note)  680 

Subchloride  of  mercury  752 

Suber  1622 

^beric  acid  1623 

Subiodide  of  sulphur  1376 

Subliraatus  corrosivus  747 

Sublime  corrosif  747 

Sublimed  sulphur  1380 

Submuriate  of  mercury  752 

Subnitras  bismuthicus  292 

Subnitrate  of  bismuth  292 

Subsulphate  of  quinine  1223 

Sue  de  citron  848 

Sue  def  Genot  a  balais  1375 

Sue  de  grande  eigne  1375 

Sue  de  limon  848 


Sue  de  mflres 

Sue  de  nerprun 

Sue  de  pissenlit 

Succi 

Succi  spissati 


951 
1235 
1375 
1375 

570 


Succinate  of  ammonium  1765 

Succinic  acid               1043,  1755 

Succory  1610 

Succus  citri  848 

Succus  conii  1376 

Succus  hyoscyami  1375 

Succus  liquiritiae  615 
Succus  liquiritiae  depura- 

tus  617 

Succus  mororum  951 

Succus  scoparii  1376 

Succus  taraxaci  1375 

Succus  tbebaicus  1054 

Sucre  1254 

Sucre  couleur  1269 

Sucre  de  canne  1264 

Sucre  de  lait  1261 

Sucre  de  plomb  1129 

Sucre  en  pains  1254 

Sucre  interverte  1255 

Sucre  pur  1254 

Suet  1304 

Sugar  1254 

Sugar  cane  1254 

Sugar,  grape  144 
Sugar,  inverted                 79,  144 

Sugar  of  acorns  1255 
Sugar       of       Australian 

manna  1255 
Sugar  of  Brianfon  manna  1256 
Sugar  of  ergot               659,  1255 

Sugar  of  gelatin  7S5 

Sugar  of  grapes  150S 

Sugar  of  kidney-beans  1255 

Sugar  of  lead  1129 

Sugar  of  milk  1261 

Sugar  of  Turkish  manna  1255 

Sugar-house  molasses  1258 

Sugo  di  liquirizia  1615 

Suitr  1304 
Suint                                  44,  978 

Sulfas  cupricus  608 

Sulfas  ferrosus  683 

Sulfas  kalicus  1186 

Sulfas  magnesicus  913 

Sulfas  mangiinosus  919 

Sulfas  morphicus  961 

Sulfas  natricus  1338 

Sulfas  potassicus  1186 

Sulfas  quinicus  1219 

Sulfas  sodicus  1338 

Sulfas  zincicus  1653 

Sulfate  d'alumine  165 
Sulfate  d'alumineetpotasse  160 

Sulfate  d'ammoniaque  180 

Sulfate  d'atropine  267 

Sulfate  de  bebeerine  279 

Sulfate  de  cinchonidine  456 

Sulfate  de  cinchouino  459 

Sulfate  de  cobre  608 

Sulfate  de  cuivre  608 
Sulfate  de  cuivre  ammoni- 

acal  1628 
Sulfate  de  fer  683 
Sulfate  de  fer  ammoniacal  663 
Sulfate  de  fer  desseche  685 
Sulfate  de  fer  et  d'ammo- 
niaque 663 
Sulfate  d'hyoscyamine  779 
Sulfate  de  magnct^ie  913 
Sulfate  de  manganese  919 
Sulfate  de  morphine  9G1 
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Sulfate  de  potasse  1186 

Sulfate  de  quinine  1219 

Sulfite  de  sonde  1338 

Sulfate  de  strychnine  1371 

Sulfate  de  xinc  1 J53 

Sulfate  ferreux  683 

Sulfate  jaune  de  mercure  766 
Sulfate  manganeux  91'J 

Sulfate  uiercurique  765 

Sulfate  triinercurique  766 

Sulfato  de  cobre  508 

Sulfato  de  magnesia  913 

Sulfato  de  soda  133S 

Sulfato  di  soda  1338 

Sulfis  kalicus  HSS 

Sulfij  potassicus  1188 

Sulfis  natricus  1340 

Sulfis  sodicus  1340 

Sulfite  de  magnesia  915 

Sulfite  de  potasse  1188 

Sulfite  de  sonde  1340 

Sulfite  sulfur6  de  soude  1330 
Sulfophenate  de  soude  1341 

Sulfur  ioJatum  1376 

Sulfure  d'antimoine  206 

Sulfure  de  carbone  358 

Sulfure  de  pot:X5se  1145 

Sulfure  rouge  de  mercure  767 
Sulfuretum  hydrargyricum  767 
Sulfuretum  stibicuui  206 

Sulpharsenate  of  cobalt  1613 
Sulphas  aluminico-ammo- 

nicus  160 

Sulphas   aluminico-potas- 

sicus  160 

Sulphas  ammonico-ferricns  663 
Sulphas  hydrargyricus  fla- 

vus  766 

Sulphas  mercurius  765 

Sulphate  of  aluminium  165 

Sulphate    of     aluminium 

and  ammonium  161 

Sulphate     of     aluminium 

and  iron  1755 

Sulphate    of     aluminium 

and  potassium  160 

Sulphate  of  ammonia  and 

alumina  160 

Sulphate  of  ammonium  ISO 
Sulphate  of  atropia  267 

Sulphate  of  atropine  267 

Sulphate  of  barium  1755 

Sulphate  of  bebeeria  279,  1973 
Sulphate  of  bibirine  279,  1973 
Sulphate  of  cadmium  305 

Sulphate  of  calcium  1756 

Sulphate  of  cincbonidia  456 
Sulphate  of  cinchonidine  456 
Sulphate  of  cinchonine  459 
Sulphate  of  copper  508 

Sulphate  of  eserine  (note)  1098 
Sulphate  of  hyoscyamine  779 
Sulphate  of  indigo  1671 

Sulphate  of  iodo-eincDoni- 

dine  (note)  1223 

Sulphate   of    iodo-cincho- 

nine  (note)  1223 

Sulphate  of  iodo-qninidine 

(note)  1223 

Sulphat-i  of    iodo-quinine 

(note)  1223 

Sulphate  of  iron  683 

Sulphate  of  iron  and  am- 
monium 663 
Sulphate  of  magnesium         913 
Sulphate  of  manganese         919 
Sulphate  of  mercury  765 


Sulphate  of  morphia  961 

Sulphate  of  morphine  961 

Sulphate  of  morphine,  so- 
lution of  962 
Sulphate  of  nickel                1755 
Sulphate  of  phvsostigmino 

(note)  '  1098 

Sulphate  of  potash  1186 

Sulphate  of  potassa  with 

sulphur  (note)  1187 

Sulphate  of  potassium  1186 
Sulphate  of  quinidine  1212 
Sulphate  of  quinine  1219 

Sulphate  of  sinapine  1042,  1306 
Sulphate  of  soda  1339 

Sulphate  of  sodium  1338 

Sulphate  of  strychnine  1371 
Sulphate  of  zinc  1553 

Sulphide  of  allyl  1041 

Sulphide  of  antimony  195,  198, 
206 
Sulphide     of     antimony, 

native  206 

Sulphide     of     antimony, 

precipitated  209 

Sulphide  of  calcium  326 

Sulphite  of  ammonium  1756 
Sulphite  of  calcium  1756 

Sulphite  of  magnesium  915 
Sulphite  of  potassium  1188 

Sulphite  of  sodium  1340 

Sulphites  1756 

Sulphocarbolate  of  sodium  1341 
Sulphocarbolic  acid  1341 

Sulphocyanate  of  acrinyl  1042, 
1306 
Sulphocyanate  of  cobalt      1613 
Sulphocyanate  of  mercury  1758 
Sulphocyanate    of   potas- 
sium 1758 
Sulphocyanic  acid  1613 
Sulphocyan'de  of  mercury  1758 
Sulphocyanide    of    potas- 
sium 1758 
Sulphometbylate     of     so- 
dium 1759 
Sulphosalicylate    of    qui- 
nine                                   1215 
Sulpho-salts                           1382 
Sulphosulphates  1382 
Sulphorinate    of    quinine 
,    (note)                     "             1217 
Sulphorinate  of  sodium      1759 
Sulphur    auratum     anti- 

monii  207 

Sulphur  depuratum  1377 

Sulphur  lotum  1377 

Sulphur  ointment  1504 

Sulphur  praecipitatum  1377 
Sulphur  stibiatum  anranti- 

acum  207 

Sulphur  sublimatum  1379 

Sulphur  vegetabile  905 

Sulphur  vivuin  1379 

Sulphurated  antimony  207,209 

Sulphurated  lime  326 

Sulphurated  oil  1581 

I  Sulphurated  potash  1145 

Sulphurated  potassa  1145 

!  Sulphuret  of  potassium       1145 

Sulphuretted  anthrakokali  1573 

!  Sulphuretted  hydrogen        1382 

j  Sulphuretted  volatile  oils      984 

Sulphuretted  waters  221 

Sulphuric  acid  103,  1382 

Sulphuric  acid,  aromatic       109 

I  Sulphuric  acid,  diluted  110 


Sulphuric  acid,  fuming  104 

Sulphuric  acid,  solid  104 
Sulphuric   acid   of   Nord- 

hausen  104 
Sulphuric    acid,   table    of 

specific  gravity  of  107 

Sulphuric  ether  131 

Sulphuric  oxide            108,  1382 

Sulphuris  iodidum  1376 

Sulphurous  acid            111,  1382 

Sulphurous  oxide  1382 

Sulphydrate  of  calcium  327 
Sulphydrate    of    calcium, 

depilatory  of  327 
Sumac  1244 
Sumach  1244 
Sumach  v6neneui  1245 
Sumatra  benzoin  286 
Sumatra  camphor  (note)  333 
Sumbul  1384 
Sumbul  radix  1884 
Sumbulamic  acid  1385 
Sumbulic  acid  1385 
Sumbulwurzel  1384 
Summer  rape-seed  oil  977 
Summer  savory  1747 
Summitates  absinthii  4 
Summitates  sabinaj  1253 
Summitates  tanaceti  1422 
Sunburn  lotion  (note)  850 
Sundews  1636 
Sunflower  1701 
Sunflower  oil  977 
Superbine  1654 
Superphosphate  of  iron  681 
Supertartrate  of  potassa  1152 
Suppositoires  1385 
Suppositoircs  de  plomb  opi- 
ates 1383 
Suppositoires  de  tannin  1388 
Suppositoires  mercuriels  1388 
Suppositoires  morphines  1388 
I  Suppositoria  1385 
i  Suppositoria  acidi  tannici  1388 
i  Suppositoria  hydrargyri  13SS 
Suppositoria  morphia)  1388 
Suppositoria  plumbi  com- 
posita  1388 
;  Suppositories  1385 
Suppository  moulds  1387 
i  Sureau  1265 
i  SUsse  raandein  183 
Siissholzsaft  615 
I  Siissholzwurzel  717 
■  Susumber  berries  530 
Suterberry  1539 
Swamp  hellebore  1519 
Swatup-laurel  1678 
Swamp  sassafras  916 
Swamp  sumach  1245 
Sweet  almond  183 
Sweet  bay  916 
Sweet  birch  1587 
Sweet  brier  1583 
Sweet  cassava  1761 
Sweet  Catawba  wine  1524 
i  Sweet  fennel  fruit  696 
I  Sweet  fern  1617 
!  Sweet  flag  311 
Sweet  gum                   1373,  1686 
Sweet  marjoram  1078 
Sweet  oil  1026 
Sweet  orange  peel  268 
Sweet  principle  of  oils  710 
Sweet-scented  golden-rod  1751 
Sweet-scented      life-ever- 
i      lasting  1G55 
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Sweet-scented 

bower  1612 

Sweet-scented  water-lily  1711 
Sweet  spirit  of  nitre  1346 

Sweet  tincture  of  rhubarb  1471 
Sweet  wines  1527 

Sweet-wood  367 

Swietenia  febrifuga  1759 

Swietenia  Mahagoni  1759 

Swietenia  Senegalensis  1759 
Sydenham's  hiudanuin  1537 
Symphytum  otiicinalo  1760 

Symplocarpus  foetidus  1635 
Synanthrose  176(( 

Synaptase  1194 

Syrian  herb  mastich  1765 

Syringa  vulgaris  (note)  933, 
1760 
Syrup  1391 

Syrup    of    albuminate  of 

iron  and  potassium  1565 

Syrup  of  almond  1395 

Syrup  of  althaea  1394 

Syrup  of  asafetida  (note)  260, 
945 
SjTup  of  azedarach  274 

Syrup  of  blackberry  root  1410 
Syrup  of  bromide  of  iron  1398 
Syrup  of  bromide  of  zinc  1545 
Syrup  of  buckthorn  1408 

Syrup  of  chloral  1398 

Syrup  of  citric  acid  1393 

Syrup  of  coffee  309 

Syrup  of  ether  138 

Syrup  of  ferrous  chloride 

(note)  660 

Syrup    of   ferrous   nitrate 

(note)  873 

Syrup   of  galls,   aromatic 

(note)  702 

Syrup  of  garlic  1394 

Syrup  of  ginger  1415 

Syrup  of  guaiac  (note)  730 

Syrup  of  gum  arable  1392 

Syrup  of  hcmidesmus  1403 

Syrup  of  horse-radish  253 

Syrup  of  horse-radish,  io- 
dized 253 
Syrup  of  hydriodic- acid  1393 
Syrup  of  hypophosphite  of 

iron  671 

Syrup  of  hypophosphites  1401 
Sj'rup  of  hypopho.-'phites 

with  iron  1402 

Syrup  of  Indian  sarsapa- 

rilla  1403 

Syrup  of  iodide  of  calcium  1675 
Syrup  of  iodide  of  iron  1398 
Syrup    of  iodide   of  iron 

and  manganese  1692 

Syrup  of  iodide  of  man- 
ganese 1692 
Syrup   of    iodide   of  zinc 

(note)  1550 

Syrup  of  ipecac  1403 

Syrup  of  krameria  1404 

Syrup  of  lactate  of  iron  676 
Syrup  of  lactophosphate  of 

calcium  1396 

Syrup  of  lactucarium  1404 

Syrup  of  lemon  1405 

Syrup  of  lime-  1397 

Syrup  of  liquorice  61 7 

Syrup  of  mulberries  1405 

Syrup  of  orange  1395 

Syrup  of  orange  flowers  1396 
Syrup  of  orgeat  1395 


Syrup  of  phosphate  of  iron, 

compound  681 

Syrup  of  phosphate  of  iron 

(note)  682,  1402 

Syrup    of    phosphate     of 

manganese  1692 

Syrup    of    jihosphates    of 
iron,  quinine,  and  strych- 
nine 1401 
Syrup  of  poppies  1406 
Syrup  of  pyrophosphate  of 

iron  (note;  682 

Syrup  of  raspberry  1410 

Syrup  of  red  poppy  1409 

Syrup  of  red  rose  1409 

Syrup  of  rhubarb  1408 

Syrup  of  rose  1409 

Syrup  of rubus  1410 

Syrup  of  saffron  (note)  504 

Syrup  of  senega  1413 

Syrup  of  senna  1413 

Syrup  of  squill  1412 

Syrup  of  tar  1407 

Syrup  of  the  phosphates  of 
iron,  quinine,  and  strych- 
nine 1401 
Syrup  of  tolu  1414 
Syru])  of  wild  cherry  1407 
Syrupe  13S9 
Syru  pi  1389 
Syrups  1389 
Syrup us  1^91 
Sj-rupus  acacise  1392 
Syrupus  acidi  citric!  1393 
Syrujjus  acidi  hydriodici  1393 
Syrupus  albiis  1391 
Syrupus  allii  1394 
Syrupus  a]tha3aB  1394 
Syrupus  amygdalaD  1395 
Syrupus  aurantii  1395 
Syrupus  aurantii  floris  1396 
Syruj)us  aurantii  florum  1396 
Syrupus  calcii   lactophos- 

"phalis  1396 

Syrupus  calcis  1397 

Syrupus  capitum  papaveris  1406 
Syrupus  chloral  1398 

Syrupus  communis  1432 

Syrupus  croci  (note)  504 

Syrupus  diacodii  1406 

Syrupus  domcsticus  1408 

Syrupus  emulsivus  1395 

Syrupus  ferri  bromidi  1398 

Syrupus  ferri  iodati  1398 

Syrui)us  ferri  iodidi  1398 

Syrupus  ferri  phosphatis     1402 
Syrupus   ferri  quininai  et 

strychnina;  phosphatum  1401 
Syrupus  fuscus  1432 

S}'ru])us  guuimosus  1392 

Syrupus  hemidesmi  1403 

Syrupus  Hollandicus  1432 

Syrupus  hypophosphitum   1401 
Syrupus  hvpophosphitum 

cum  ferro  1402 

Syrupus  ipecacuanhae  1403 

Syrupus  krameriae  1404 

Syrupus  lactucarii  1404 

Sj-rupus  liinonis  1405 

Syrupus  mori  1405 

Syrupus  mororum  1405 

Syrupus  papaveris  1406 

Syrupus  picis  liquidre  1407 

Syrupus  pruni  Virginianas  1407 
Syrupus  ratanhae  1404 

Syrupus  rhfunni  1408 

Syrupus  rhamni  cathartic!  1408 
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1408 
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1409 

rhoeados 

1409 

rosas 

1409 

rosto  Gallica; 

1409 

rosarum  rubrarum  1409 

rubi 

1410 

rub!  idfe! 

1410 

sacchari 

1391 

sarsaparillaj  com- 

s 

1410 

scillaj 

1412 

scillaa  compositus 

1412 

senega? 

1413 

sennas 

1413 

simplex 

1391 

spina?  cervina? 

1408 

stillingia;     com- 

s 

1363 

suecus  citri 

1405 

tolutanus 

1414 

zingiberis 

1415 
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1416 
1416 
1118 
1416 
1416 
1479 
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Tabac 

Tabaci  folia 

Tabaeum 

Tabago  allspice  (note) 

Tabak 

Tabaksblatter 

Tabellffi 

Tabellaj  cum  catechu 

Table  of  analysis  of  Amer- 
ican wines  1527 

Table  of  composition  of 
commercial  soap  1277 

Table  of  density  of  alcohol  143, 
147,  1813 

Table  of  density  of  sul- 
phuric acid  107 

Table  of  percentage  of  am- 
monia in  solutions 

Table  of  percentage  of 
nitric  acid 

Table  of  quantity  of  po- 
tassa  in  ashes  of  plants    1159 

Table  of  signs  and  abbre- 
viations 1796 

Table  of  solubility  of  alka- 
loids in  chloroform  414 

Table  of  officinal  prepara- 
tions of  lead  1128 

Table  of  solvent  powers  of 
glycerin  712 

Table  of  species  of  cinchona  431 

Table  of  specific  gravity  of 
alcohol  143 

Table  of  specific  gravity  of 
hydrobroinic  acid 

Table  of  specific  gravity  of 
hj'drochloric  acid 

Table  of  specific  gravity  of 
phosphoric  acid 

Table  of  specific  gravity-  of 
sulphurous  acid 

Table  showing  the  strength 
of  commercial  alcohols, 
and  of  mixtures  of  alco- 
hol and  water 

Table  salt 
i  Tablettes 

'  Tablettes  chalyb6es 
I  Tacamahaj 
I  Tacamaha^a 

Tacamahasa  in  testis 
!  Tacamahsea  orientale 


147 

64 

66 

97 
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1326 
1479 
1483 
1760 
1760 
1760 
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Tacca  feonia 

1695 

Taeca  oceanica 

1694 

Tacca  pinnutifida 

1694 

Tacon 

5U1 

Tag  alder 

1563 

Tagetes  erecta 

31S 

Tagetes  patula 

318 

Talba  gum 

15 

Tiilca  guiu 

15 

Talcahuana  arrowroot 

1694 

Talg 

1304 

Tallow-tree 

1754 

Tallow  group  of  fixed  oils 

973 

Talluw  oil 

973 

Tamarin 

1421 

Tamarind 

1421 

Tamariiiden 

1421 

Tamarindi 

1421 

Tauiarindos 

1421 

Tainarindus 

1421 

Tamarindus  Indica 

1421 

Taniarins 

1421 

Tamarisk  (note) 

921 

Tamarisk  galls  (note) 

921 

Tamarix  Gallica  (note) 

921 

Tampicic  acid  (note) 

823 

Tampicin  (note) 

823 

Tampico  jalap  (note) 

822 

Tampicolic  acid  (note) 

823 

Tanacetic  acid 

1422 

Tanacetin 

1422 

Tanaceto 

1422 

Tanaoetum 

1422 

Tanacetum-fannic  acid 

1422 

Tanaeetum  vulgare 

1422 

Tanaisie 

1422 

Tannaspidic  acid 

2t5:i 

Tannate  of  alumina 

1760 

Tannate  of  iron 

1760 

Tannate  of  lead 

1761 

Tannate  of  quinine 

1215 

Tanner's  cod  oil 

978 

Tannic  acid                         61 

,  114 

Tannic  acid  suppositories 

1383 

Tannin                               61,  114 

Tannin  crystalloid 

115 

Tannin,  glycerite  of 

117 

Tannin-glycerol 

716 

Tannin  lozenges 

1481 

Tanninpastillen 

1481 

Tannin:-albe 

1490 

Tannin-stuhlzapfchen 

13SS 

Tanninum 

114 

Tansy 

1422 

Tapioca 

1761 

Tapioca  meal 

1761 

Tar                                  1124 

1429 

Tar  ointment 

1502 

Tar  water 

1125 

Tar  water  (note) 

796 

Taracanin 

1573 

Tarassaco 

1423 

Taraxacerin 

1424 

Taraxaci  radix 

1423 

Taraxacin 

1424 

Taraxacum 

1423 

Taraxacum  dens-leonis 

1423 

Taraxacum  officinale 

1423 

Tartar 

lis 

Tartar  emetic 

199 

Tartar  emetic  ointment 

1490 

Tartarated  iron 

665 

Tartarated  soda 

1168 

Tartare  chalyb^ 

665 

Tartarean  moss 

16S8 

Tartaric  acid 

lis 

Tartarized  antimony 

199 

664 


665 
1189 


199 


Tartarum  vitriolatum  1186 

Tartarus  boraxatus  (note)    1153' 

Tartarus  depuratus  1152 

Tartarus  etiieticus  199 

Tartarus  ferratus  665  ' 

Tortarus  natronatus  1168 

Tartarus  solubilis  1189 

Tartarus  stihiatus  19U  ; 

Tartarus  tartiirisatus  1189' 

Tartras  kalicus  1189 

Tartras  ferrico-potassicus      665  | 

Tartras  potassico-ferricus      665  I 

Tart  rail  poUissico-sodicua      1168  | 

I  Tartras  jwtassicus  1189  ' 

I  Tartrate  acide  de  potasse    1152  ' 

I  Tartrate  de  fer  et  d'ammo-  I 

I      niaque 

j  Tartrate  de  fer  et  de  po- 

tasse 
<  Tartrate  de  potasse 
Tartrate    de     potasse    et 
d'antimoine 
I  Tartrate  ferrico-potassique    665 
;  Tartrate    fcrrique   ammo- 
I      niacal  664 

;  Tartrate  of  antimony  and 
'      potassium  198,199 

Tartrate  of  chinoline  1604 

Tartrate  of  iron  and  am- 
monium 664 
Tartrate  of  iron  and  po- 
tassium 665 
Tartrate    of     magnesium, 

solution  of  121 

Tartrate  of  manganese  1692 
Tartrate  of  morphine  (note)  956 
Tartrate  of  potash  1189 

Tartrate  of  potassium  1189 

Tartrate  of  potassium  and 

magnesium 
Tartrate  of  potassium  and 

sodium. 
Tartrate  of  sodium 
Tartrate  of  sodium,  solu- 
tion of 
Tartratetl  antimony 
Tartre  martial 
Tartre  soluble 
Tartre  stibie 
Taschkend  rhubarb 
Tasteless  chloride  of  iron 

(note) 
Tasteless    iodide    of    iron 

(note) 
Tastelesssaltsof  iron  (note)  673 
Tasteless  tincture  of  cblo- 


Teintnrc  de  baume  de  tola  1474 
Teinture  de  belladonc  1441 

Teinture  de  benjoin  1441 

Teinture  dc  bryune  1442 

Teinture  de  bueco  1442 

Teinture  de  cautbarides       1444 
Teinture  de  carbon  1446 

Teinture  de  cardamome       1445 
Teinture    de    cardamome 


I 
1170  j 

1168 
1761 

1761 
199  1 
665  I 

1189  1 
199  I 

1239  I 

673 

I 
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composde  1445 

Teinture  de  cascarille  1445 

Teinture  de  casioreum         1446 
Teinture  de  chanvre  In- 

dien  1443 

Teinture  de  chirette  1446 

Teinture  de  cigue  1449 

Teinture  de  cochcnille  1449 

Teinture  de  Colombo  1443 

Teinture  de  cubebes  1450 

Teinture^de  digitale  1451 

Teinture  d'ecorce  de  ml- 

leze  1462 

Teinture     d'ecorce     d'or- 

anges  am^res  1440 

Teinture  de  fleures  de  tous- 

les-mois  1443 

Teinture  de  gaiac  ammo- 

niacale  1456 

Teinture  de  gingembre        1476 
Teinture  de  bouMon  1457 

Teinture  de  jalap  1461 

Teinture  de  jusquiame         1458 
Teinture  de  kino  1461 

Teinture  de  lavande  com- 

posee 
Teinture  de  lob61ie 
Teinture       de       lupnline 

(note) 
Teinture  de  myrrbe 
Teinture  de  noix  de  galle  1455 
Teinture  de  noix  vomique  1465 
Teinture  de  perchlorure  de 


1463 
1463 


1457 
140  < 


fer 


1453 


ride  of  iron  1454 

Taulbaumrinde   ,  697 

Taurine  655 

Taurocholic  acid  655 
Taushanly  opium  (note)      1059 

Taya  1779  ' 

Taynya  1779 \ 

Taxia  1762  i 

Taxus  baccata  1762  l 

Tea  1762 

Tears   of  mastic  931  j 

Teel  oil  977 

Tegeneria  domestica  1613  | 

Tegeneria  medicinalis  1613 
Teinture   aromatique  sul- 

phurique  109  ' 

Teinture  balsamique  1442 
Teinture  d'acetate  de  fer     1451 

Teinture  d'aloes  1438 

Teinture  d'arniea  1439 

Teinture  d'asef^tido  1440  , 


Teinture  de    piment    des 

jardins  1444 

Teinture   de   polygala   de 

Virginie  1472 

Teinture  de  pyrethre  1-169 

Teinture  de  quassie  1470 

Teinture  de  quinquina         1447 
Teinture      de     quinquina . 

compos6e  1448 

Teinture  deracined'aconit  1437 
Teinture  de  ratanhia  1462 

Teinture  der^sine  de  gaiac  1456 
Teinture  de  rhubarbe  1470 

Teinture  de  sabine  147  L 

Teinture  de  safrain  1450 

Teinture  de  sanguinaire      1471 
Teinture  de  seille  1472 

Teinture  de  seigle  ergotfi    1451 
Teinture  de  semences  de 

colchique  1449 

Teinture   de   semences  de 

stramoine  1473 

Teinture  de  86n6  aroma- 
tique 1472 
Teinture  de  serpentaire  1473 
Teinture  de  sunibul  1473 
Teinture  de  valcriane  1474 
Teinture  de  valcriane  am- 

moniacale  1474 

Teinture  de  zeste  de  limon  1463 
Teinture  d'iodi  1459 

Teinture  d'opiura  1466 

Teinture  d'opium   ammo- 
niacale  1467 
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Teinture  tb^baique  1466 

Teinture  vulneraire  Ib'i'i 

Teintures  1434 

Tela  araneae  1613 

Tellurite  of  potassium  1765 

Tellurium  1765 

Teneriffe  wine  1525 

Tent  wine  1523 

Tepbroria  Virginiana  1765 

Tephrosia  Apollinea  1298 

Tej)brosia  Virginiana  1765 

Tepid  bath  223 

Tereben  1765 

Terelione  1045 

Terebcnthene              1015,  1045 

Terebio  acid  1045 

Terebinthina  1425 

Terebinthina  Canadensis  1425 

Terebinthina  eonnnunis  1425 

Terebinthina  vulgaris  1428 

T6r4binthine  1425 

Terebinthina  commune  1428 
T^rebinthine  de  Bordeaux  1428 

Terebinthine  de  Boston  1428 

Terebinthine  de  Chio  1430 

T6rebinthine  de  Meleza  ]429 

Terebinthine  de  Venise  1429 

Terebinthine  du  Canada  1425 

Teren  1613 

Teriodide  of  antimony  1674 

Terminalia  bellirica  1705 

Terminalia  benzoin  286 

Terminalia  chebula  1705 

Teroxide  of  iron  689 
Terpcnes                          333,  983 

Terptntin  1425 

Terpentinliniment  857 

Terpentinol  1044 

Terpcntinol-latwerge  483 

Terpcntinsalbe  1604 
Terpentin-  und  essig-lini- 

meut  858 
Terpin                              362,  1045 

Terpinol  1045 

Tetra-brom-fluoresceur  1637 

Terra  cariosa  1740 

Terra  de  sienna  1748 

Terrae  sigiMatae  1590 
Terra  foliata  tartari  1147,  1310 
Terra  foliata  tartari  crys- 

tallisata  1310 

Terra  Japonica  378 

Terra  Tripolitana  1770 

Terra  Umbria  1771 

Test,  Fleitmann's  41 

Test  for  cinchona  bark  453 

Test,  Marsh's  40 

Test,  Rensch's  41 

Test  solutions,  Br.  1790 

Test  solutions,  U.  S.  1785 

Testa  ovi  1080 

Testa  praeparata  1765 

Tests  for  quinine  1224 

Tests  of  opium  1072 

Tetes  de  pavots  1082 

Tetrachlor-niethane  1609 

Tetroxalate  of  potassium  91 

Tetroxide  of  osmium  1717 

Tetroxide  of  potassium  1717 
Tettcrwort                    400,  1266 

Teucrium  cbamsedrys  1765 

Teucrium  marum  1765 

Teucrium  scordium  1765 

Teucrium  polium  1765 

Teufelsdreck  257 

Texas  sarsaparilla  939 

Thalaspi  bursa  Pastoris  1597 


Thaleicbthvs  Pacificus  1640 
Thalleioquin  1214 

Thallium  1766 

Thallochlor  398 

Thapsia  garganica  1766,  1767 
Thapsia  selpbium  1767 

Thapsia  silphium  1766 

The  de  Terraneuve  702 

The  du  Canada  702 

Thea  Bohea  1762 

Thea  Chinensis  1762 

Theastricta  1762 

Theaviridis  1762 

Thebaine  1062,  1064 

Thebolactic  acid  1062,  1071 
Theer  1124 

Theerol  1030 

Theersalbe  1502 

Theine  1764 

Theobroma  cacao  978,  1048 
Theobromic  acid  1050 

Theobromine  1049 

Theretia  1767 

Theriaca  481,  1432 

Theriak  481 

Theriaque  481 

Thermometers,  relations  of  1817 
Thermometric  equivalents, 

table  of  1818 

Thcrsyrup  1407 

Theveresin  1767 

Thevetia  1767 

Thovetia  neriifolia  1767 

Thevetia  yccotii  1767 

Thevetin  1767 

Thick-leaved  pennywort  1666 
Thionic  series  of  acids  1382 
Thiosinnamino  262 

Thiosulphate  of  calcium  1667 
Thiosulphate  of  sodium  1330 
Thiosulphuric  acid  1330,1382 
Thomas's  process  of  ex- 
pression 
Thomson's  process  of  per- 
colation 
Thompson's     solution     of 

phosphorus 
Thonerdchydrat 
Thornapple 
Thornapple  leaves 
Thoroughwort 
Thridace 
Thridace  (note) 
Thridacium 
Thuja 

Thuja  occidentalis 
Thujetic  acid 
Thujetin 
Thujigenin 
Thujin 

Thus  Americanum 
Thuya  articulata 
Thymate 
Thj'mene 
Thymianol 
Thymol 

Thymus  serpillum 
Thymus  vulgaris 
Tiges  de  douce-amere 
Tiglinate  of  isoamyl 


Tiglinic  acid 

Timbo 

Timbomine 

Tin 

Tin  foil 

Tin  pyrites 

Tin  stone 
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1433 
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1767 

1767 

1767 

1767 
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1767 


Tin-white  cobalt  1767 

Tincal  46,  1316 

Tinctura  aconiti  1437 

Tinctura  aconiti  radicis  1437 
Tinctura  aloes  1438 

Tinctura  aloes  composita  1438 
Tiuctura  aloes  ct  myrrhaa  1438 
Tinctura  arnica3  1439 

Tinctura  arnicse  florum  1439 
Tinctura  arnica;  radicis  1439 
Tinctura  aromatica  acida  109 
Tinctura  aurantii  1440 

Tinctura  aurantii  dulcis  1440 
Tinctura  aurantii  recentis  1441 
Tinctura  aurantii  amari  1440 
Tinctura  asafoetidas  1440 

Tinctura  balsamica  1442 

Tinctura  belladonnae  1441 

Tinctura  bcnzoes  1441 

Tinctura  benzoini  1441 

Tinctura    benzoini     com- 

po>ita  1442 

Tinctura  bryonise  1442 

Tinctura  buchu  1442 

Tinctura  calendulse  1443 

Tinctura  caluinbae  1443 

Tinctura  camphorae  1353 

Tinctura  camphora3  com- 
posita 1468 
Tinctura  cannabis  1443 
Tinctura  cannabis  Indic£B  1443 
Tinctura  cantliaridis  1444 
Tinctura  cantharidum  1444 
Tinctura  capsici  1444 
Tinctura  cardaniomi  1445 
Tinctura  cardamomi  com- 
posita 1445 
Tinctura  cascarillaB  1445 
Tinctura  castorei  1446 
Tinctura  catechu  1446 
Tinctura  catechu  com- 
posita 1446 
Tinctura  Chinae  1447 
Tinctura  China)  composita  1448 
Tinctura  cbinoidini  404 
Tinctura  cbiratt^  1446 
Tinctura  chloroform!  com- 
posita 1447 
Tinctura  cimicifuga  1447 
Tinctura  cinchonas  1447 
Tinctura  cinchonae  com- 
posita 1448 
Tinctura  cincbonaj  flava3  1447 
Tinctura  cinniimomi  1448 
Tinctura  cocci  1449 
Tinctura  colchici  1449 
Tinctura  colchici  seminum  1449 
Tinctura  Colombo  1443 
Tinctura  conii  1449 
Tinctura  conii  fructus  1449 
Tinctura  croci  1450 
Tinctura  eubebo3  1450 
Tinctura  digitalis  1451 
Tinctura  ergotaj  1451 
Tinctura  ferri  acetatis  1451 
Tinctura       ierri       acetici 

a>therea  1452 

Tinctura  ferri  chloridi  1453 
Tinctura  ferri  muriatis  1453 
Tinctura  ferri  percbloridi  1453 
Tinctura  ferri  sesquichlo- 

ridi  1453 

Tinctura  gallas  1455 

Tinctura  gallarum  1455 

Tinctura    gentianae    com- 
posita 1456 
Tinctura  gelsemii                 1455 
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1451  I 

1457  I 

1458  j 

1458  I 
1460 
145S 

1459  : 
145a  I 


Tincturn  guaiaci  1456  | 

Tinctura   guaiaci    nmmo-  i 

niata  1456 

Tinctura  guaiaci  composita  1456 
Tinctura  gunjaci  1456  , 

Tinctura  herbarum  recen 

tiuin 
Tinctura  humuli 
Tinctura  Hydrastis 
Tinctura  hyoscyami 
Tinctura  iodi  decolorata 
Tinctura  ignatiae 
Tinctura  iodi 
Tinctura  iwlinii 
Tinctura  iodinii  compositus 

(note)  1459 

Tinctura  iodinii  decolorata 

(note)  1460 

Tinctura   ipecaeuanhaB   et 

opii  1461 

Tinctura  jalapae  14(51 

Tinctura  Itino  1461 

Tinctura  kramerias  1462 

Tinetuni  laricis  1462 

Tinctura  larandulae  com- 
posita 1463 
Tinctura  limonia  1463 
Tinctura  lobelise  1463 
Tinctura  lobeliaj  aetherea  1464 
Tinctura  lupuli  1457 
Tinctura  lupulinae  (note)  1457 
Tinctura  lupulinae  auimo- 

niata  1457 

Tinctura  lupnlinse  ammo- 

niata  (note)  747 

Tinetuni  matico  1464 

Tinctura  uieconii  1466 

Tinctura  moschi  1464 

Tinctura  myrrhse  1464 

Tinctura  nucis  vomicae  1465 
Tinctura      olei      mentbas 

viridis  1358 

Tinctura  opii  1466 

Tinctura  opii  ammoniata  1467 
Tinctura  opii  benzoica  1468 
Tinctura  opii  camphurata  1463 
Tinctura  opii  erocata  1537 

Tinctura  opii  deodorata  1468 
Tinctura    opii    muriatica 

(note)  1466 

Tinctura  opii  simplex  1466 

Tinctura  phosphori  (note)  1096 
Tinctura  physostigmatis      1469 
Tinctura  pyrethri 
Tinctura  quassias 
Tinctura  quiniae 
Tinctura  ratanhae 
Tinctura  rhei 
Tinctura  rhei  aromatica 
Tinctura  rhei  Darelii 
Tinctura  rhei  dulcis 
Tinctura  rhei  vinosa 
Tinctura  rusci 
Tinctura  sabinae 
Tinctura  sanguinariae 
Tinctura  saponis  campho- 

rata 
Tinctura  saponis  viridis 
Tinctura  scillae 
Tinctura  secalis  cornuti 
Tinctura  senegae 
Tinctura  sennas 
Tinctura  sennas  compositas  1472 
Tinctura  serpentarias  1473 

Tinctura  stramonii  1473 

Tinctura  strychni  1465 

Tinctura  sumbul  1473 
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1469 
1470 
1470 
1462 
1470 
1471 
1537 
1471 
1537 
1587 
1471 
1471 

856 
1472 
1472 
1451 
1472 
1472 


Tinctura  thebaica  1057,  1466 
Tinctura  tolutana  1474 

Tinctura  valeriante  1474 

Tinctura  Valerianae  am- 
moniata 1474 
Tinctura  Valerianae  com- 
posita 1474 
Tinctura  vanillae  1475 
Tinctura  veratri  viridis  1475 
Tinctura  zingiberis  1476 
Tinctura  zingiberisfortior  1476 
Tincturae  1434 
Tincture  of  acetate  of  iron  1451 
Tincture  of  aconite  1437 
Tincture  of  aconite  root  1437 
Tincture  of  aloes  143S 
Tincture     of    aloes     and 

myrrh  1438 

Tincture      of      American 

hellebore  1475 

Tincture  of  arnica  flowers  1439 
Tincture  of  arnica  root  1439 
Tincture  of  artificial  musk  1704 
Tincture  of  asafetida  1440 

Tincture  of  belladonna  1441 
Tincture  of  benzoin  1441 

Tincture  of  bitter   orange 

peel  1440 

Tincture  of  bloodroot  1471 

Tincture  of  bryony  1442 

Tincture  of  buchu  1442 

Tincture  of  Calabar  bean  1469 
Tincture  of  calendula  1443 

Tincture  of  calumba  1443 

Tincture  of  camphor  1353 

Tincture  of  cantharides  1444 
Tincture  of  capsicum  1444 

Tincture  of  cardamom  1445 
Tincture  of  ca^carilla  1445 

Tincture  of  castor  1446 

Tincture  of  Cayenne  pep- 
per 1444 
Tincture  of  chinoidin  404 
Tincture  of  cbirata  1446 
Tincture  of  chiretta  1446 
Tincture    of    chloride    of 

iron  1453 

Tincture     of     chloroform 

(note) 
Tincture  of  eimicifuga 
Tincture  of  cinchona 
Tincture  of  cinnamon 
Tincture  of  cloves 
Tincture  of  coca 
Tincture  of  cochineal 
Tincture  of  cocculus  Indi- 

eus 
Tincture  of  colchicum 
Tincture      of     colchicum 

seeds 
Tincture  of  conium 
Tincture  of  cubeb 
Tincture  of  cubebs 
Tincture  of  digitalis 
Tincture  of  ergot 
Tincture  of  ferric  acetate 
Tincture  of  foxglove 
Tincture  of  fresh  herbs 
Tincture  of   fresh  orange 

peel 
Tincture  of  galls 
Tincture  of  gelsemium 
Tincture  of  ginger 
Tincture  of  green  hellebore 
Tincture  of  green  soap 
Tincture  of  guaiac 
Tincture  of  hemlock 


1  Tincture  of  hemlock  fruit  1449 
Tincture  of  hemp  1443 
Tincture  of  henbane  1458 
I  Tincture  of  hops  1457 
Tincture  of  Hydrastis  1453 
I  Tincture  of  hyoscyamus  1458 
j  Tincture  of  ignatia  1458 
1  Tincture   of  Indian  can- 
nabis 1443 
Tincture  of  Indian  hemp  1443 
Tincture  of  iodine  1459 
Tincture    of    ipecac    and 

opium  1461 

Tincture  of  jalap  1461 

Tincture  of  kino  1461 

Tincture  of  kranieria  1463 

Tincture  of  larch  1462 

Tincture  of  lemon  peel  1463 

Tincture  of  litmus  168S 

Tincture  of  lobelia  1463 

Tincture  of  lupulin  (note)  1457 

Tincture  of  matico  1464 
Tincture  of  muriate  of  iron  1453 

Tincture  of  musk  1464 

Tincture  of  myrrh  1464 

Tincture  of  nutgall  1455 

Tincture  of  nux  vomica  1465 

Tincture  of  opium  1466 

Tincture  of  pellitory  1469 
Tincture  of  pcrchloriJe  of 

iron  1453 
Tincture  of  Peruvian  bark  1447 

Tincture  of  physostigma  1469 
Tincture   of  poplar   buds 

(note)  1489 

Tincture  of  pyrethrum  1469 

Tincture  of  quassia  1470 

Tincture  of  quebracho  1738 

Tincture  of  quinia  1470 

Tincture  of  rhubarb  1470 

Tine'   re  of  saflFron  1450 

Tincture  of  sanguinaria  1471 

Tincture  of  savin  1471 

Tincture  of  senega  1472 

Tincture  of  senna  1472 

Tincture  of  serpentaria  1473 

Tincture  of  soap  1276 

Tincture  of  Spanish  flies  1444 


1354 

Tincture  of  squill 

1472 

1447 

Tincture  of  stramonium 

1473 

1447 

Tincture  of  sumbul 

1473 

1448 

Tincture  of  sweet  orange 

365 

peel 

1440 

565 

Tincture  of  tola 

1474 

1449 

Tincture  of  valerian 

1474 

Tincture  of  vanilla 

1475 

1615 

Tinctureof  veratrum  viride  1475 

1449 

Tincture  of  Virginia  snake 

. 

root 

1473 

1449 

Tincture  of  yellow  cinchona 

1447 

1449 

Tinkturen 

1434 

1450 

Tinctures 

1434 

1450 

Tinder 

1562 

1451 

Tinnevelly  senna 

1296 

1451 

Tisane  d'alo^s  composee 

517 

1451 

Tisane  d'angusture 

■793 

1451 

Tisane  de  bois  de  Campeche  519 

1451 

Tisane  de  bucco 

791 

Tisane  de  cachou  composfie 

792 

1441 

Tisane  de  cascarilla 

792 

1455 

Tisane  de  chamomille  ro- 

1455 

niaine 

790 

1476 

Tisane  de  chirette 

792 

1475 

Tisane  de  Colombo 

791 

1472 

Tisane  de  cousso             79] 

,794 

1456 

Tisane  de  digitale 

794 

1449 

Tisane  de  douce-am^re 

794 
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Tisane  d'ecorce  de  cerisier 

sauvage  796 

Tisane  d'ecorce  de  chene  520 
Tisane  d'ecorce  de  la  ra- 

cine  de  grenadier  519 

Tisane  d'ecorce  d'orange  791 
Tisane   d'ecorce   d'orange 

composee  791 

Tisane  de  genet  a  balais  522 
Tisane  de    gentiane  com- 
posee                           795,  94S 

Tisane  de  girofle  792 

Tisane  de  houblon  795 

Tisane  de  lichen  d'Islande  518 

Tisane  de  lin  796 

Tisane  de  inatico  796 

Tisane  d'orge  perl6  519 

Tisane  de  pareira  brava  520 

Tisane  de  Pavot  520 

Tisane  de  pissenlit  623 
Tisane  dc  polygale  de  Vir- 

ginie  79S 

Tisane  dc  quassie  797 

Tisane  de  quinquina  jaune  51S, 
793 

Tisane  de  ratanhia  795 

Tisane  de  rhubarbe  797 

Tisane  de  rose  composee  797 

Tisane  de  salsepareille  620 

Tisane  de  seigle  ergote  794 

Tisane  de  send  79S 

Tisane  do  s6ne  compos6e  798 

Tisane  de  serpentaire  798 

Tisane  d'uva  ursi  799 

Tisane  de  valcriane  799 

Tisane  sudorifique  621 

Tisanes  788 

Toadflax  1673 

Tobacco  1416 

Tobacco-seed  oil  977 

Tobaco  1416 

Toddalia  (note)  504 

Tokay  wine  1526 

Tolene  278 

TolIkirschon-blUfter  281 

Tollkirschen-extrakt  692 

Tollkirsolien-wurzel  281 

Tollkirschensalbo  1492 

Tollkraut  281 

Tolu,  balsam  of  277 

Tolubalsauisyrup  1414 

Tolubalsamtinktur  1474 

Toluidine  1571 

Toluifera  balsamum  277 

Tolu  water  966 

Toluene  1584 
Toluol                           1125,  1686 

Tomato  529 

Tomato  de  la  paz  56 

Tonga  1768 

Tonka  bean  1768 
Toothache  tree            1639,  1575 

Toot-plant  1622 

Toot-poison  1622 

Torinentil  1769 

Tormentila  1769 

Tormentilla  1769 

Tormentilla  erecta  1769 

Tormentilla  officinalis  1769 

Tormentille  1769 

Tormentil-tannic  acid  1769 

Tormcntihvurzel  1769 

Torongil  938 
lorreva  Californica  (note)    969 

Torula  393 
Torula  cerevisise              140,  393 

Touch-me  noi  1669 


Touchwood 

1562 

Tournesol 

1687 

Tous  les  mois  (note) 

191 

Toute-dpice 

1118 

Tow 

1685 

Toxicodendric  acid 

1246 

Toxicodendron 

1245 

Trachylobium     Jlozambi- 

cense  1619 

Tragacanth  1476 

Tragacantha  1476 

Tragacanthin  1477 

Tragant  1476 

Traganth  1476 

Traganthschleim  967 

Trailing  arbutus  1637 

Train  oil  978 

Transparent  isinglass  784 

Transparent  soap  1276 

Traveller's  joy  1612 

Treacle  1432 

Tiec  primrose  1712 
Trehalose                        559,  1250 

Trehalose  (note)  922 

Trementina  1425 

Tremeutina  cipria  1430 

Trementina  comun  1428 

Trementina  comune  1428 

Trementina  de  Venecia  1429 

Trementina  del  Canada  1429 

Trementina  di  Venezia  1429 
Trianospermia         dermo- 

phylla  1762 

Trianospermia  ficifolia  1762 

Trianospermine  1762 

Tribasic  phosphoric  acid  1094 

Tribrom  resorcin  1739 

Trichloro-methane  416 

Trifolium  nielilotus  1768 

Trigonella  foenumgraecum  1769 

Trillium  1769 

Trillium  erectum  1770 

Trillium  pendulum  1770 

Trimethylamine  560 
Trinitrate  of  glyceryl  1710,  1731 

Trinitro-cellulose  1206 

Trinitrophenic  acid  1727 

Trinitrophenol  1727 

Triosteum  perfoliatum  1770 

Tripalmitate  of  glyceryl  980 

Triplex  pills  (note)  1290 

Tripoli  1770 

Tripoli  senna  1297 

Triticum  1478 

Triticuni  sestivum  652 

Triticum  compositum  652 

Triticum  hybernum  652 

Triticuni  repens  1478 
Triticum  vulgare           187.652 

Trituratio  elaterini  1+79 

Trituration  of  elaterin  1479 

Triturationes  1479 

Triturations  1479 

Troches  1479 

Troches  of  althea  (note)  1480 
Troches  of  bicarbonate  of 

sodium  1486 
Troches  of  carbolic  acid  1480 
Troches  of  chalk         ,  1483 
Troches  of  chlorate  of  po- 
tassium 1486 
Troches  of  chloride  of  am- 
monium 1482 
Troches  of  cubeb  1483 
Troches  of  ginger  1487 
Troches     of    glycyrrhiza 
and  opium  1484 


Troches  of  ipecac  1484 

Troches  of  iron  1483 

Troches  of  krameria  1484 

Troches  of  magnesia  1485 

Troches  of  morphine  and 

ipecac  1485 

Troches  of  peppermint  1485 
Troches  of  santonin  (note)  1487 
Troches  of  santoninate  of 

sodium  1486 

Troches  of  tannic  acid  1481 
Trochisci  1479 

Trochisci    acidi    bcnzoici 

(note)  14S0 

Trochisci    acidi     carbolici 

(note)  1480 

Trochisci  acidi  tannici  1481 
Trochisci     acidi     tannici 

(note)  1480 

Trochisci  aconiti  (note)  1480 
Trochisci  althasa)  (note)  1480 
Trochisci  ammonii  chloridi  1482 
Trochisci  ammonii  chloridi 

(note)  1480 

Trochisci  bismuthi  (note)  1482 
Trochisci  boracis  (note)  14S0 
Trochisci  catechu  1482 

Trochisci  catechu  (note)  1480 
Trochisci  cretae  1483 

Trochisci  cubcbaj  1483 

Trochisci  cubebaj  (note)  1480 
Trochisci  ferri  1483 

Trochisci  ferri  redacti  1483 

Trochisci    glycyrrhizae   et 

opii  1484 

Trochisci  guaiaci  (note)  1481 
Trochisci  ipecauanhas  1484 

Trochisci  kino  (note)  1481 

Trochisci  krameriao  1484 

Trochiselkrameriae  (note)  1481 
Trochisci  laetuca3  (note)  1481 
Trochisci  magnesia)  1485 

Trochisci  magnesiae  ustae  1486 
Trochisci  menthac  piperitae  1485 
Trochisci  niorphire  1485 

Trochisci  morphina!  et  ipe- 
cacuanha) 1485 
Trochisci  natri  bicarbonici  1486 
Trochisci  opii  1484 
Trochisci  potassas  chloratis  1486 
Trochisci  potassae  chloratis 

(note)  1481 

Trochisci  potassae  citratis 

(note)  1481 

Trochisci  potassa)  tartratis 

acidic  (note)  1481 

Trochisci  potassii  chloratis  1486 
Trochisci  pyrethri  (note)  1481 
Trochisci  santonini  (note)  1487 
Trochisci  sedativi  (note)  1481 
Trochisci    sodae    bicarbo- 

natis  1486 

Trochisci     sodii     bicarbo- 

natis  1486 

Trochisci  sodii  santonina- 

tis  I486 

Trochisci  zingiberis  1487 

Trommer's  test  for  glucose     19, 
1259 
Trompatila  1770 

Trona  1321 

Tropeine  (note)  284 

Troj.ic  acid  264,  284,  780 

Tropine  264,  284,  780 

Tschuling  1783 

Tub  camphor  331 

Tuber  colohici  469 
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Tuber  jalapee 

Tubera  aconiti 

Tulip  tree  bark 

Tally's  powder 

Tung  tree 

Turaujbin  (note) 

Turbith  mineral 

Turkey  corn 

Turkey  gum 

Turkey  myrrh 

Turkey  opium  (note) 

Turkey  pea  1623, 

Turkey  rhubarb 

Turkish  essence  of  gera- 
nium 

Turkish  tobacco  (note) 

Turlington's  balsam 

Turmeric 

Turmeric  paper 

Tumeni  aphroJisiaca 

Turnera  micruphylla 

Turner's  cerate  (note) 

Tnmesol 

Turnsole 

Turpentine  1044, 

Turpentine  (Chian) 

Turpentine  liniment 

Turpentine  phosphoric 
acid 

Turpeth 

Turpeth  mineral 

Turpethin 

Turpetholic  acid 

Turpethum 

Turpeth um  minerale 

Turtle-head 

Tussilago  tarfara 

Tutia 

Tutty 

Tutty  ointment 

Twin-leaf 


u 


820 

125 

1687 

1204 

1567 

y22 

766 

1623 

13 

970 

105S 

1765 

1239 

1037 
1417 
1442 
1629 
1630 
1632 
1632 
1505 
1637 
1687 
1425 
1430 
857 

1095 

1770 
766 
1770 
1771 
1770 
766 
1604 
1770 
1771 
1771 
1505 
1677 


Ungnentnm  adipis  1489 

Unguentum    album    sim- 
plex 1502 
Unguentum         antimonii 

(note)  1491 

Unguentum  antimonii  tar- 

tarati  1490 

Unguentum  aquse  ros»  1491 
Unguentum  arcaei  1494 

Unguentum  atropiae  1491 

Unguentum  basilicum  391 

Unguentum  belladonnae  1492 
Unguentum  b«nzoini  131 

Unguentum  cadmii  iodidi  1492 
Unguentum  calotuclanos  1500 
Unguentum  cantharidis  1492 
Unguentum  cantharidum  1492 
Unguentum  cerussae  1502 

Unguentum  cetacei  1492 

Unguentum  chrysarobini  1493 
Unguentum  citrinum  1493 

Unguentum  creasoti  1493 

Unguentum  de  nihilo  albo  1505 
Unguentum  diachylon  1493 

Unguentum  diachylon  He- 

braj  1493 

Unguentum  elemi  1494 


Uebermangansaares  kali 

11S4 

Ufeem 

1054 

Ufyoon 

1054 

Ulmenrinde 

1487 

Ulmenrinden-decoct 

523 

Ulmenrinden-schleim 

967 

Ulmic  acid 

1260 

Ulmi  cortex 

1487 

Ulmin 

1260 

Ulmus 

1487 

Ulmus  alata  (note) 

563 

Ulmus  Americana 

1437 

Ulmus  fulva 

1487 

Ulmus  rubra 

1487 

Ultramarine 

1771 

Ultraquinine                   443,  443 

Umbelliferone                699,  942 

Umber 

1771 

Umbrella  tree 

916 

Umschlage 

373 

Unearia  Gambir  (note) 

378 

Uncomoeomo 

262 

Undulated       ipecacuanha 

(note) 

816 

Ungoozeh 

257 

Unguenta 

1488 

Unguentum 

1439 

Unguentum  gallae 
Unguentum     gallae    cum 

opio 
Unguentum  glycerini 
Unguentum  hydrargyri 
Unguentum       hydrargyri 


1494 

1494 

716 

1494 

1497 


Unguentum  acidi  carbolici  1490 
Unguentum  acidi  gallici  1490 
Unguentum  acidi  tannici  1490 
Unguentum  aconitiae  1490 

Unguentum  ad  fenticulos    1492 


ammoniati 
Unguentum       hydrargyri 

cinereum  1494 

Unguentum       hydrargyri 

citrinum  1498 

Unguentum       hydrargyri 

compositum  1497 

Unguentum       hydrargyri 

iodidi  rubri  1497 

Unguentum       hydrargyri 

nitratis  '      1498 

Unguentum       hydrargyri 

oxidi  flavi        '  1499 

Unguentum       hydrargyri 

oxidi  rubri  1500 

Unguentum       hydrargyri 

prsecipitati  albi  1497 

Unguentum       hydrargyri 

rubrum  1500 

Unguentum       hydrargyri 

subchloridi  1500 

Unguentum  iodl  1501 

Unguentum  iodinii  1501 

Unguentum    iodinii   com- 

positus  (note>  1501 

Unguentum  iodoformi  1501 

Unguentum  irritans  1492 

Unguentum  kali  iodati  1503 
Uni^uentum  leniens  1491 

Unguentum  mereuriale  1494 
Unguentum  mezerei  631,  1501 
Unguentum      Neapolitani- 

cum  1494 

Unguentum  petrolei  1089 

Unguentum  picis  liquids  1502 
Unguentum  plumbi  391 

Unguentum    plnmbi    ace- 

tatis  1502 

Unguentum    plumbi    car- 

bonatLs  1502 

Unguentum  plumbi  iodidi  1502 
Unguentum    plumbi    sub- 

acetatis  compositum  391 

Unguentnm  populium  1730 


Unguentam    potassse  sol- 

pburatae  1503 

Unguentum  potassii  iodidi  1503 
Ungueutum       prsecipitati 

albi  1497 

Unguentum  prsecipitatam 

rubmm  1500 

Unguentum  resinse  391,  1503 
Unguentum  sabinae  392,  1503 
Unguentum  simplex  1439 

Unguentum  stibiatum  1490 

Unguentum  stramonii  1503 

Unguentum       sulforatam 

simplex  1504 

Unguentum  sulphuris  1504 

Unguentum   sulphnria  »1- 

kalinum  1504 

Unguentum  salphnris  io- 
didi 1504 
Unguentum  tartari  stibiati  1490 
Unguentum  terebinthinae  1504 
Unguentum  tutiae  1505 
Unguentum  veratriae  1505 
Unguentum  veratrinae  1505 
Unguentum  zinci  1505 
Unguentum  zinci  oxidi  1505 
Unona  polycarpa  1616 
Unterphosphorigaaurcr 

kalk  315 

Unterphosphorigsaurcs  eis- 

enoxyd  671 

Unterphosphorigsaurea 

kali  1172 

Unterphosphorigsaurea  na- 
tron 1329 
Unterschwefligsanrea  na- 
tron 1330 
Upas  antiar  1771 
Upas  tieute  1771 
Upland  cotton  721 
Upland  cranberry  1521 
Upland  sumach  1244 
Upright  Tirgin's  bower  1612 
Urari  1779 
Urate  of  ammoniom  1772 
Urate  of  quinine  1215 
Urea  655 
Urethral  suppositories 

(note)  1387 

Urginea  scilla  1290 

Ursin  1509 

Ursone  1509 

Urtica  dioica  1772,  1773 

Urticagigas  1773 

Urtica  major  1773 

Urtica  minor  1773 

Urti<?a  urens  1772,  1773 

Ushek  167 

Ustilago  1505 

Ustilago  maydia  corda  1506 
Utees  (note)  126 

Uva  passa  1806 

Ura  ursi  1503 

Uva  nrsina  1503 

Uvae  1506 

Urae  pass«e  minores  1507 

Uvse  ursi  folia  1503 

Ure  passe  1506 


Vaccaria  vulgaris  1745 

Vaccinium  macrocarpon     1626 
Vaccinium  myrtillus  450 

Vaccinium  ritis  Idaea         1508 
Vaginal  suppositories 

(note)  1387 
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Vainilla  mansa  1513 

Vainilla  pompona  1513 

Vainilla  simarona  1513 

Vainilla  vezacate  1513 

Valencia  almonds  183 

Valencia  raisins  (note)  1507 
Valentine's  meat  juice  1695 
Valeren  1773 

Valerian  1510 

Valerian  root  1510 

Valerian  silvestre  1510 

Valeriana  1510 

Valeriana  Celtica  1706 

Valeriana  dioica  1512 

Valeriana  jatamensi  1706 

Valeriana  Mexicana  (note)  1510 
Valeriana  officinalis  1054, 1510, 
1774 
Valeriana  phu  1512 

Valeriana  silvestre  1510 

Valerianae  radix  1510 

Valeriana  tubcrosa  1706 

Valerianas  natricus  1309 

Valeria nas  sodicus  1309 

Valerianas  zincicus  1555 

Valerianate  d'ammoniaque  180 
Valerianate  de  quinine  1229 
Valerianate  de  sonde  1309 

Valerianate  de  zinc  1555 

Valerianate  of  ammonium  180 
Valerianate  of  amyl  1648,  1773 
Valerianate  of  bismuth  1773 
Valerianate  of  iron  687,  1774 
Valerianate  of  quinine  1229, 
1774 
Valerianate  of  soda  1309,  1774 
Valerianate  of  zinc  1555,  1774 
Valeriane  1510,  1774 

Valeriane  am6ricaine  514 

Valerianic  acid  149,  1491, 1266, 
1511,  1774 
Valeriansaure  1774 

Valeriansaures  ammonium  180 
Valeric  acid  1774 

Valeriolaria  1687 

Vallet's  ferruginous  pills  927 
Vallet's  mass  927 

Vallet'sche  pillen  927 

Valonia  1775 

Vandellia  diffusa  1775 

Vanilla  1512 

Vanilla  aromatica  1513 

Vanilla  clavieulata  1512 

Vanilla  Guaynensis  1513 

A^anilla  palmarum  1513 

Vanilla  planifolia  1512 

Vanilla  poisoning  (note)  1514 
Vanilla  sylvestris  1513 

Vanilla  syrup  1475 

Vanille  1512 

Vanillic  acid  1514 

Vanillin  287,  1007,  1513 

Vao  1780 

Vapor  acidi  hydrocyanici  1514 
Vapor  bath  223 

Vapor  chlori  1515 

Vapor  coniae  1515 

Vapor  creasoti  499,  1515 

'apor  iodi  1515 

Apores  1514 

'apors  1514 

,''arec  1321 

/ariolaria  1687 

i^'arnish,  amber  1043 

Varnish,  microscopic  932 

Vars  (note)  828 

Vaseline  1089 


Vateria  Indica  1572, 1618 

Vegetable  albumen  653 

Vegetable  drying  oils  977 

Vegetable  ethiops  1649 

Vegetable  fibrin  653 

Vegetable  jelly  1598 

Vegetable  non-drying  oils  977 
Vegetable  sulphur  905 

Vegetable  tallow  1362 

Vegetable  wax  384 

Vegeto- mineral    water    of 

Goulard  887 

Veilchen  1538 

Veilchenwurzel  (note)  818 

Vellarine  1666 

Venetian  red  1775 

Venetian  white  1132 

Venetianischer  terpentin  1429 
Venice  sumach  165 

Venice  tripoli  1770 

Venice  turpentine  1429 

Vepris  (note)  504 

Vera  Cruz  sarsaparilla  1281 
Veratralbia  1775 

Veratralbine  1520 

Veratre  vert  1519 

Veratri  viridis  radix  1519 

Veratria  1515 

Veratric  acid  1253,  1517 

Veratrin  1515 

Veratrina  1515 

Veratrine  1253,  1515,  1775 

Veratrine  ointment  1505 

Vcratrinsalbe    '  1505 

Veratrium  1515 

Veratro  bianco  1775 

Veratroidine  1520 

Veratrum  album  1519,  1775 
Veratrum  oflicinale  1252 

Veratrum  sabadilla  1252,  1775 
Veratrum  viride  1519,  1775 

Verbascum  thapsus  284,  1776 
Verde  rame  607 

Verd-et-gris  607 

Verdet  606 

Verdigris  607 

Verdigris,  crystallized  606 

Verditer  1776 

Verdiinnte  essigsiiure  25 

Verdiinnte  pliosphorsiiure  95 
Verdiinnte  salpetersalzsaure  87 
Verdiinnte  salpetersaure  86 
Verdiinnte  salzsiiure  69 

Verdiinnte  schwefelsiiure  110 
Verdiinnter  spiritus  139 

Verek  12 

Verine  1253 

Verjuice  23,  1507 

Vermilion  768 

Vernis  du  Japon  1564 

Veronica  beecabunga  1776 

Veronica  officinalis  1776 

Veronica  Virginica  846 

Verschiedenfarbige  schwert- 

lilie  818 

Verschiedenfarbige  schwert- 

lilie-extrakt  623 

Versiisster  salpetergeist  1346 
Vert-de-gris  507 

Vesicating       ammoniacal 

ointment  230 

Vesicating  taffetas  389 

Viburnic  acid  1266 

Viburnin    .  1521 

Viburnum  1521 

Viburnum  oboratum  1521 

Viburnum  opulus       1521,  1775 


Viburnum  prunifolium  1521 

Vienna  caustic  1144 

Vienna  paste  1144 

Vin  aloetique  1532 

Vin  antimonie  1532 

Vif  argent  768 

Vin  aromatique  1533 

Vin  chalybe  1535 

Vin  de  Bordeaux  1525 

Vin    de    bulbes    de  col- 

chique  1534 

Vin  de  grave  1523 

Vin  d'ipecacuanha  1536 

Vin  d'opium  coinpos6  1537 

Vin  de  rhubarbe  1537 

Vin  de  seigle  1535 

Vin    de  semences    de  col- 

chique  1534 
Vin  quinquina  ferrugineux  1535 

Vin  stibig  1532 

Vina  medieata  1531 

Vinagre  18 

Vinaigre  18 

Vinaigre  cantharid6  21 
Vinaigre  de  lubelie  enflSe       22 

Vinaigre  de  plomb  884 

Vinaigre  d'o])ium  23 

Vinaigre  de  sanguinaire  24 

Vinaigre  de  saturne  884 

Vinaigre  distille  20 

Vinaigre  glacial  25 

Vinaigre  scillitique  24 

Vinca  major  1777 

Vinca  minor  1777 

Vincctoxicum  1631 

Vinegar  18 

Vinegar  of  cantharides  21 

Vinegar  of  colchicum  (note)    22 

Vinegar  of  lobelia  22 

Vinegar  of  opium  23 

Vinegar  of  sanguinaria  24 

Vinegar  of  squill  24 

Vinegars  17 

Vinetine  1587 

Vinettier  1586 

Vinous  fermentation  140 

Vins  mcdieiuaux  1531 

Vinum  album  1522 

Vinum  album  fortius  1532 

Vinum  aloes  1532 

Vinum  aloeticum  1532 

Vinum  antimoniale  1532 

Vinum  antimonii  1532 

Vinum  aroniaticum  1533 

Vinum  chalybeatnm  1535 

Vinura  colchici  1534 

Vinum  colchici  radicis  1534 

Vinum  colchici  seminis  1534 

Vinum  emeticum  1532 

Vinum  ergotse  1535 

Vinum  ferri  1535 

Vinum  ferri  amarum  1535 

Vinum  ipecacuanha  1536 

Vinum  martiatum  1535 

Vinum  opii  1537 

Vinu,m  pepsini  (note)  1531 

Vinum  portense  1524 

Vinum  quiniae  1537 

Vinum  rhei  1537 

Vinum  rubrum  1522 

Vinum  stibiatum  1532 

Vinum  xericum  1524 

Viola  calamina  1541 

Viola  cucullata  1538 

Viola  ipecacuanha  813 
Viola  ipecacuanha  (note)       816 

Viola  odorata  1538 
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Viola  pedata 

1538 

Washed  diaphoretic  anti- 

Viola tricolor 

1538 

mony 

1634 

A'ioleta 

1533 

Washed  sulphur 

1377 

Vioietta 

1538 

Washes 

904 

Violette 

1538 

Washing  soda 

1321 

Violetteodorante 

1538 

Wasser 

216 

Violine 

1538 

Wasserharz 

1122 

Virgin  honey 

935 

Water 

216 

Virgin  oil 

1027 

Water  Mvens 

1652 

Virgin  scammony 

1288 

Water,  common 

216 

Virgineic  acid 

1294 

Water  cress 

1706 

Virginia  creeper 

1777 

Water-dropwort 

1712 

Virginia  snakeroot 

1301 

Water  cryngo 

1639 

Virginianische  schlangen- 

Water  germander 

1765 

\yurzel 

1301 

Water  heuilook 

1611 

Virgin's  bower 

1612 

Water  of  ammonia 

226 

Viriilate  of  calcium 

308 

Water  of  ammonia,  stronger  228 

Viridic  acid 

308 

Watermelon 

1627 

Viridine             1419, 

1520 

1613 

Watermelon  seeds 

1627 

Viscid  sulphur 

13SI 

Water-parsnep 

1750 

Viscin 

1588 

Water-pepjier 

1588 

Viscnm  album 

15S8 

1777 

Water  plantain 

1567 

Viscum  flavescens 

1777 

Water,  pure 

216 

Vitellin 

1080 

Water-radish 

1707 

Vitellus 

1539 

Water  starwort 

1595 

Vitellus  ovi 

1080 

Waterproof  glue 

1655 

Vitis  vinifera 

1506 

1522 

Waukenia  grandiflora 

1782 

Vitriol  blanc 

1553 

Wax 

381 

Vitriol  bleu 

508 

Wax-myrtle 

1705 

Vitriolated  soda 

1338 

Waxes 

978 

Vitriolated  tartar 

1186 

Weidenrinde 

1263 

Vitriolic  acid 

103 

Weights     and     measures, 

Vitriolisirter  weinstein 

1186 

tables  of 

1799 

Vitriolo  azul 

508 

Weingeistige    annnoniak- 

Vitriolo  di  Rame 

503 

fliissigkeit 

1350 

Vitriolol 

103 

Weingeistiges    kr'ahenau- 

Vitriolum  album 

1553 

gen-extract 

632 

Vitriolum  martis  purum 

683 

Weinige  rhabarbertinktur 

1537 

Vitrum  antimonii 

1654 

Weinsaure 

118 

Viverza  civetta 

1612 

Weinsaures  eisenoxyd-am- 

Viverza  zibetha 

1612 

monium 

664 

Volatile  alkali 

225 

Weinsaures  eisenoxyd  kali 

665 

Volatile  liniment 

852 

Weinstein 

1152 

Volatile  oil  of  mustard 

1041 

Weinsteinrahm 

1152 

Volatile  oil  of  nutmeg 

1025 

Weinsteinsaure 

118 

Volatile  oils 

982 

Weisse  magnesia 

909 

Volatile  salt 

171 

Weisse  niesswurzel 

1775 

Volcanic  sulphur 

1379 

Weisse  quecksilbersalbe 

1497 

Volumetric  solutions 

,  U.S 

.1787 

Weisser  andorn 

925 

Vulcanite 

1777 

Weisser  arsenik 

30 

Vulcanized  caoutchouc 

1596 

Weisser  eanel 

.337 

Weisser  senf 

1305 

Weisser  syrup 

1391 

w 

Weisser  vitriol 
Weisser  zimmt 

1553 
337 

■Wacb  hold  erbeeren 

826 

Weisser  zucker 

1254 

Wachholderbeerol 

1013 

Weisser  wachs 

381 

Wachholderspiritus 

1356 

Weizenmehl 

652 

Wachse 

381 

Weizenstarke 

187 

Wachssalbe 

386 

1489 

Weld 

1739 

Wachssalben 

386 

Weld -seed  oil 

977 

Wad 

1613 

Well  water 

■   218 

Wade's  balsam 

1442 

West  African  pepper 

1121 

Wafer  ash 

1734 

West  India  kino 

83 

AVahoo 

567 

West  India  molasses 

1260 

Wake-robin 

1577 

West  Indian  copaiba 

491 

Wall  pellitory 

1720 

Western  hezoar 

15S8 

AVallrath 

395 

Whale  oil 

978 

Wallrath  cerat 

390 

Whale  oil  group  of  fixed 

AVallrathsalbe 

1492 

•1                 or 
Oils 

978 

Walnut  oil 

97 

7,  999 

Wheat  flour 

652 

W:inika 

1755 

Wheat  starch                   187.  190 

Warburg's  tincture 

1777 

Wheaten  flour 

652 

Warm  bath 

223 

Whev,  alum 

163 

Warm  plaster 

544 

Whisky                           141, 

1355 

Warming  plaster 

549 

Whisky,  potato 

14S 

Waschungen 

904 

White  agaric 

1562 

White  arsenic 

30 

White  balsam 

275 

White  ash 

1647 

White  barks 

439 

White  bay 

916 

White  bismuth 

292 

White  bole 

1590 

White  bryony 

321 

White  Castile  soap 

1277 

White  cedar 

1432 

White  cedar,  oil  of 

1778 

White  chestnut-oak 

1209 

White  cohosh 

1560 

White  compact  nitrate  of 

sodium 

1331 

White  crystalline   nitrate 

of  sodium 

1.333 

White  elm 

1487 

White  flux 

1154 

White  fraxinella 

1631 

White  galls                   701, 

1705 

White  grnger 

1557 

White  hellebore 

1775 

White  horehound 

925 

White  ink 

1673 

White  ipecacuanha  (note) 

816 

White  jasmine 

1713 

White  lily 

1684 

White  lead 

1131 

White  marble 

925 

White  mustard  seeds 

1305 

White  oak 

1209 

White  oak  bark 

1210 

White  pareira  brara  (note] 

1084 

White  pepper 

1120 

White  phosphorus 

1093 

White  pitch 

1429 

White  poppy 

1055 

White  precipitate 

774 

White  resin 

1230 

White  rhubarb  (note) 

1240 

White  Saunders 

1745 

White  squill 

1290 

White  stick  caustic  potassa 

1143 

White  sugar 

1258 

White  swal!ow-wort 

1631 

White  tartar 

1152 

White  turpentine 

1428 

White  vitriol 

1553 

White  walnut 

825 

White  water-lily 

1711 

White  wax 

381 

White  wine 

1522 

White-wine  vinegar 

20 

Whiting                         500, 

1778 

Wickersheimer  preserving 

liquid  (note) 

163 

Wiener  aetzpulver 

1144 

Wild  baldrianwurzel 

1510 

Wild  black  raspberry 

1250 

Wild-brier 

1247 

Wild  cardamom  (note) 

360 

Wild  carrot 

1598 

Wild  chamomile 

1625 

Wild  cherry 

1192 

Wild  cinnamon 

462 

Wild  cucumber 

533 

Wild  fennel 

696 

Wild  horehound 

568 

Wild  indigo 

1581 

Wild  ipecac 

1770 

Wildkirschenrinde 

1192 

Wildkirschenrindensyrup 

1407 

Wililkirschen-thee 

796 

Wild  lemon 

1139 

Wild  lettuce 

840 

Wild  marjoram 

1078 

1926 
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Wild  nutmeg  969 

Wild  pine  1426 

"Wild  pink  1747 

Wild  potato  1618 

Wild  red  raspberry  1250 

Wild  rosemary  367 

Wild  sarsa]iarilla  1575 

Wild  senna  1600 

Wild  senna  of  Europe  1654 

Wild  yam-root  1634 

Wilder  majuran  1078 

AVilder  ineiran  1078 

Wilder  molin  1243 

Willow  1263 

Willow-herb  1638 

Windsor  soap  1275 

AVine  of  aloes  1532 

Wine  of  antimony  1532 

Wine  of  coca  665 

Wino  of  colchicum  root  1534 

Wine  of  colchicum  seed  1534 

Wine  of  ergot  1535 

Wine  of  ipecac  1536 

Wine  of  ipecacuanha  1536 

Wine  of  iron  1535 

Wine  of  opium  1537 

Wine  of  quebracho  1737 

Wine  of  qiiinia  1537 

Wine  of  rhubarb  1537 

Wine  of  sumach  berries  1244 

Wine  of  tar  (note)  1125 

Wine  of  wiiito  ash  bark  1647 

Wine  vinegar  20 

AVine- whey  1531 
Wines,  alcoholic  strength  of  1526 
Winged  Bengal  cardamom 

(note)  360 
Wing  seed  1734 
AVintera  1778 
Winterhcrry  1191,  1732 
Winter-bleached  cotton- 
seed oil  1012 
AVinter  cherry  1726 
Winter  clover  1700 
Wintergreen  402,  702 
AVintergriin  402,  702 
AVinter  rape-seed  oil  977 
Winter  savory  1747 
Winter's  bark  1690,  1778 
AVismuth  295 
AVismuth-oxyd  289 
AVismuthpas"tillcn  1482 
AVistar's  cough  lozenges  1484 
AVitchhazel  736,  1659 
Withering's  infusion  794 
AVitherite  279 
Woad  1676 
AVohlriechendcs  veilchen  1538 
AVohlverleichbliithen  253 
Woldfarnwurzel  261 
Wolfsbane  •  126 
AVolfskirsche  281 
AVoifskirschenblfitter  281 
Wolfskirschenwurzel  281 
AVood  alcohol  1698 
AVood  betony  1587 
AVood  naphtha  1698 
AVood  oil  1778,  1779 
AVood-sorrel  1717 
AVood  spirit  1698 
Wood-tar  crcasote  496 
Wood  tin  1767 
AVoody  nightshade  530 
AVool-fat  978 
AVoolly  butts  565 
Woorali  1779 
AVoorara  1779 


AVoorari  1779 

AA'^orm  tea  1344 
AVormseed                       401,  1270 

AVormwood  4 

AVort  917 
AVrightia  antidysenterica    1781 

AVrightia  tinetoria  1671 

AVrightine  1781 

AVurmfarnextrakt  990 

AVurmfarnol  990 

AA'^urmfarnwurzel  261 

Wurmkraut  1422 

AVurmsamen  1270 


X 

Xabon  1273 

Xanthine  1658 

Xantliium  speciosum  1781 

Xanthochymus  ovalifolius  327 
Xanthopicrite  1540 

Xanthopuccine  779 

Xanthopurpurin  1740 

Xanthorhamnin  1236 

Xanthorrhiza  1782 

Xanthorrhiza  apiifolla  1782 
Xanthorrhiza         apiifolia 

(note)  1540 

Xanthorrhiza  tinetoria  1782 
Xanthorrhoea  hastilis  1656 

Xanthorrhcea  resins  1781 

Xanthoxylene  (note)  1539 

Xanthoxylin  1640 

Xanthoxylum  1539 

Xanthoxylum      alatum 

(note)  1539 

Xanthoxylum      America- 

num  1539 

Xanthoxylum        CaroHni- 

anum  1639 

Xanthoxylum  clava  Her- 

culis  1540 

Xanthoxylum  fraxineum  1539 
Xylenol  496 

Xylidin  1571 

Xylobalsamum  1681 

Xyloidin  189 

Xylol  1125,  1782 

Xylostyptic  ether  477 


T 

Yaba  bark  1690 
Yeeotli  1767 
Yam  1694 
Yarrow  1560 
Yaupon  1669 
Yeast  poultice  374 
Yellow  bark  of  Loxa  441 
Yellow  bark  of  Santa  Fe  439 
Yellow  cinchona  426 
Yellow  dock  1250 
Yellow-dye  tree  of  Soudan  1616 
Yellow  flowered  rhododen- 
dron 1739 
Yellow  gentian  707 
Yellow  ink  1672 
Yellow  iodide  of  mercury  760 
Yellow  jasmine  703 
Yellow  ladies'  bedstraw  1651 
Yellow  ladies' slipper  515 
Yellow  litharge  1137 
Yellow  mercurial  lotion  905 
Yellow  mercuric  oxide  762 
Yellow  mustard  seed  1305 
Yellow  nitrate  of  sodium  1333 
Yellow  ochre  1711 


Yellow  oxide  of  mercury       762 
Yellow       pareira       brava 

(note)  1084 

Yellow  pine  1426 

Yellow  pitch  1429 

Yellow  prussiate  of  potash  1170 
Yellow  puccoon  777 

Yellow  resin  1230,  1781 

Yellow  root  1782 

Yellow  Saunders  1745 

Yellow  sulphate  of  mercury  766 
Yellow  wash  749,  905 

Yellow  wax  381 

Yerba  buena  puntiaguda       940 
Yerba  de  San  Juan  1560 

Yerba  rcuma  1782 

Yerba  santa  1639 

Yew  tree  1762 

Ylang  ylang  oil  1782 

Yolk  of  egg  1539 

Yolk  of  eggs  1080 

Young  fustic  1651 


z 

Zaffre  1613 

Zafferano  501 

Zahnwehholz  1539 

Zaltpeterzuur  80 

Zamia  arrowroot  1694 

Zamia  integrifolia  1694 

Zamia  laginosa  1743 

Zanzibar  aloes  156 

Zarza]iarilla  1279 

Zaunriibe  301 

Zaunriibetinktur  1442 

Zedoary  1782 

Zedrachrinde  273 

Zeitlose  470 

Zeitlosen  essig-extrakt  601 

Zeitlosen-.extrakt  601 

Zeitlosenknollen  469 

Zeitlosenknollenwein  1534 

Zeitlosensanicn  470 

Zeitloscnsamenwein  1534 

Zeitloseiitinktur  1449 

Zeltchen  1479 

Zenzero  1556 

Zei-echtit  1783 

Zerumbet  1783 

Zeste  de  citr-on  847 
Zestes  d'orange  ameres          268 

Zestes  d'orange  douces  268 

Zej'lonisches  zimmtol  1007 

Zeylonzimmt  460 

Zibethum  1612 

Zimmt  460 

Zimmtkassie  460 

Zimmtol  1007 

Zimmt?])iritus  1354 

Zimmttinktur  1448 

Zinc  1541 

Zinc  butter  1646 

Zinci  acetas  1543 

Zinci  aceticura  1543 

Zinci  bromidum  1644 

Zinci  carbonas  1545 
Zinci  carbonas  prrecipitata  1545 
Zinci  carbonas  pracipita- 

tus  1545 

Zinci  chloridum  1546 

Zinci  cyanidum  1630 

Zinci  ferrocyanidum  1644 

Zinci  iodidum  1549 

Zinci  lactas  1681 

Zinci  oxidum  1550 

Zinci  pbospbidum  1552 


Index. 
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Zinci  pboephas 

1726 

Zirsood 

1629 

'  Ztuaromengeeetzte  laren- 

Z:nci  rulpbas 

1653 

Zittmann's  decoction  (note)  522 

'      deltinktur 

1463 

Zinci  valerianas 

1553 

Zittwen-aiuen 

1270 

Zusanimengesetzter       ae- 

Zincita 

1541 

Zizypbu.s  jubeba 

1680 

therweingeist 

1345 

Zinco 

1541 

Zirypbu.- jujuba 

1680 

Zusammengc:-etzter  meer- 

Zineolith 

1552 

Zizypbu^  lotus 

1783 

zweibelsyrup 

1412 

Zincuin 

J541 

Zizypbua  vulgaris 

1783 

1  Zusammengesetzter  earsa- 

Zincuui  carbonieam 

1545 

Zolfo 

1379 

parillsyrup 

1410 

Zincuiu  chloretum 

1546 

Zuccbero  di  Satnmo 

1129 

Zueammengesetztes    aloe- 

Zincuiu  granulatum 

154.3 

Zucchero  pane 

1254 

decoct 

517 

Zincuiu  o.xydatuin  purum 

1550 

Zucker 

1254 

Zusammengesetztes  fliifsi- 

Zincuui  sulphuricuin 

1553 

Zackerhaltiges  jodeisen 

674 

1      ges  sarsaparilla-extrakt 

642 

Zincuiu  Talerianicam 

1555  '■ 

Zuckerhaltiges       kohlen- 

Zasanimengesetztea    kolo- 

Zingiber 

1556 

saures  eisen 

658  1 

quinten-extrakt 

603 

Zingiber  casmmnniar 

178.3 

Zuckersati 

1432 

Zu^aininengcsetztes  sarsa- 

Zingiber  officinale 

1556 

Zuekersyrup 

1432 

parilla-deeoet 

521 

Zingiber  serumbet 

178.3 

Zugspflaster 

545 

Zusainmengesetztes    senf- 

Zink 

1541 

Zusammengesetzte  China- 

1      liniment 

857 

ZinkoxyJ 

1550 

,  tinktur 

1448  1  Zweifach  chromsaures  kali 

1151 

Zinksalbe 

1505 

Zusamniengesetzte  karda- 

j 

Zwetschen 

1192 

Ziuuober 

767 

momentinktur 

1445 

Zwetschenbranntwein 

1192 

SPECIAL  INDEX  OF  MINERAL  WATERS. 


Adams  Springs  1839 
Adirondack  SiTing  1822 
Aix-lii-Cliaiielle  Springs  1845 
Aix-le-Baiiis  Springs  1845 
Albany  Artesian  Well  1S22 
All>iirg  Springs  18il 
Alleghaiiv  Spring  1828 
All-Heiling  Spring  183:J 
Alpena  Well  1855 
Alum  Spring  1837, 18.59 
AmaMditimnnen  Spring  1843 
Analyses  of  brinee  and  of  sea- 
water  1S50 
Ap..llinaris  Water  1842 
Auburn  Springs  1822 
Augusta  Springs  1827 
.Kvou  Springs  1822 
Baden-Baden  Springs  1848 
Bagneres-de-Bigorre  Springs  1848 
Bajrnercs-de-Lnchnn  Sprinf»  1845 
BalUton  Artesian  LitbianWell  18-22 
Ballstm  SpaSprinps  1822,  ISiJ 
Biing.ir  Company "s  Well  1850 
Barege:*  Springs  1845 
Bath  Alum  Spring  1828 
Bath- House  Spring  1823 
Bath  Springs  1849 
B-ar  Wallow  Spring  18.30 
Bt-auty  Spring  1828 
B«-df  iril  Alum  Springs  1828 
Bedf.-rJ  Springs  182t; 
Beer  Springs  1840 
Berkeley  Springs  1828 
Betliesda  Springs  1836 
Biliii  Spring  18+1 
Birclid;ile  Springs  1821 
Bladou  Springs  18:12 
Bkiunt  Springs  1833 
Blue  Lick  Springs  1832 
Blue  Ridge  Spnogs  1828 
Borax  Spring  18;i9 
Bordiue  Well  1836 
Bouclieries  Spring  1845 
Bourl>(.<nne  Spring  1843 
Branch  Spting  18:12 
Brighton  Springs  1847 
Brines  of  Michigan  and  New 

York  1850 

Buffalo  Springs  1828,1833 

Butterworth  Springs  1835 

Calcareous  waters  1848 

Caledonia  Sprints  1841 

Calistosra  Springs  1839 

Canadian  Mineral  Springs  loll 

«^pi'n  Springs  1828 

Capper  Springs  1831 


Carlsbad  Springs 

Catousa  Springs 

Care  Spring 

Caxton  Springs 

Celestins  Spring 

Chalybeate  Springs  1825, 1827, 

Chalybeate  waters 

Champion  Spring 

Charleston  Artesian  Well 

Cheltenham  Springs  1844, 

Clierrj-  Valley  Springs 

ChiUenang>>  Spiing?* 

Church  Uill  Alum  Springs 

Clarendon  Springs 

Clifton  Springs 

Colnnil'ia  Springs 

Colnmldan  Spring 

Condo  Dentuneau  Well 

Congress  Springs  1825, 

Contiexville  Springs 

Cotiper's  Well 

Comeliusfjuelle  Spring 

Crab  Orchard  Salt 

Crab  Orchard  Springs 

Cresson  Spring 

Crystal  Spring 

Daggy  Spring 

Dead  Sea  Water 

Des  Chutes  Hot  Springs 

Dewdrop  Spring 

East  Clarion  Salt  Spring 

East  Saginaw  Company's  WeU 

Eaton  Kapids 

Elisen quelle  Spring 

Elizabethbrunneu  Spring 

Empire  Spring 

Ems  Spriii<:8 

Estill  Springs 

Eureka  Spring 

European  mineral  waters 

Excelsior  Spring 

Fachingen  Springs 

Fayette  Springs 

Fettquelle  Spring 

Florida  Spring 

Foley's  Spring 

Franklin  Artesian  Well 

French  Lick  Springs 

Friedrichshall  Springs 

Frost  Well 

Fniit  Port  Well 

FUrstenbrunuen  Springs 

Gardner  Magnesia  Spring 

Gas  Spring 

Gastein  Springs 

Geilnan  Springs 


1847 

Gentlemen's  Pleasure-Bath 

1829 

1833 

Gettysburg  Spring 

1827 

182:3 

Geyser  Spring 

18-26 

1841 

Gie<shUl^el  Spring 

1841 

1*4:5 

Grind  Grille  Spring 

li-tt 

,1829 

Grand  Source  Spring 

1847 

1846 

Greenbrier  White  Sulphur 

1826 

Springs 

1829 

18:t3 

Greencastle  Springs 

18:55 

,1^7 

Green  Springs 

18:58 

18-23 

Grenville  Spring 

18»4 

18-23 

Hall  Springs 

I84o 

18-29 

Hamilton  Spring 

1825 

1821 

Harrv>dsl>nrg  Springs 

1S34 

1823 

Harrowgate  Springs 

1846 

18-24 

Hathom  Spring 

18-26 

1825 

Hauptquelle  Spring 

1845,1848 

18-22 

Healing  Springs 

1829 

,18:50 

,1840 

High  Rock  Spring 

18-25 

1848 

High<»te  Springs 

1821 

18:52 

Holston  Springs 

18-29 

1845 

Hopital  Spring 

1843 

1833 

Hot  Springs 

18-29 

,1834 

1833 

Hubbar.Jston  Well 

18:16 

18-26 

Idaho  Hot  Springs 

183S 

18-26 

Indian  Springs 

184:1 

1835 

Intermittent  Spring 

1*41 

1850 

Irvine  Spring 

18:14 

18:59 

Jordan  Alum  Springs 

1829 

1835 

Jordan 'sWhiteSulpbnr  Springs  1830 

1850 

Josephsquelle  Spring 

1843 

1850 

Kaiserbiunneu  Spring 

1844 

18:56 

Kaiserquelle  Spring 

1845 

1844 

Kesselbrunnen  Springs 

1842 

1843 

Kimberling  Spring 

18:10 

18-2.5 

King's  Well  Spring 

1849 

1842 

Ki«ingen  Springs 

1826, 

,1844 

1S:« 

K<x;hliinn neii  Spring 

1844 

18-26 

Krinelieu  Springs 

1812 

1842 

Kreuzbrunnen  Springs 

1847 

18-25 

Kreuznach  Springs 

1844 

1842 

Kurbruiinen  Spring 

18  J5 

18i6 

La-lies"  Boiler-Bath  Spring 

1S29 

1848 

Lddi^-s'  Sulphur-Bath  Spring 

18-29 

lS-24 

Lafayette  Springs 

18.17 

1833 

Lansing  Well 

18:55 

1822 

La  Reine  Spring 

184S^ 

1848 

18:56 

Lebanon  Springs 

1824 

1847 

Leslie  Well 

18  ;7 

18:56 

Leuk  Springs 

J84S 

1836 

Liege  Spa 

1846 

1842 

Lodi  Artesian  Well 

1S:;7 

1825 

Iiongmnirs  Well 

1824 

1841 

Lorenzqnelle  Spring 

ISIS 

1849 

Lower  Blue  Lick  Springs 

i';;2 

1842 

Lnbec  Spring 

la.l 

1928 
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Ludwigsbnmnen  Spring  |R44 

Ltihatscliowitz  Spring  1843 
Magnesia  Spring                 1823, 18:J9 

Main  Spring  1828 

Manitou  Spring  Ig-jg 

Marienliad  Springs  1847 

MarienspriKlel  Spring  184U 

Massciia  Springs  1824 

Meerqiielle  Spring  1848 

Meinberg  Springs  1846 

Midland  Well  ISST 

Minneqiia  Spring  1827 

Monitor  Spring  1839 

Montpcllier  Strong  1846 

Montvalc  Springs  1834 

Moslier  Well  1836 

Mud  Spring  1840 

MiiliHirunnen  Spring  1843 

Napa  Soda  Springs  1840 

Kanlieim  Springs  1845 

Nenndorf  Springs  1846 

Nenenahr  Springs  1849 

¥etieqnelle  Springs  1842 

Newliiirg  1821 
New  London  Alum  Springs     •    1830 

New  Spring  1829 

North  Spring  1835 

Oalt  Orcliard  Spring  1824 

Oberl.runnen  Spring  1843 

Obersalzbninn  Spring  1843 

Ocean  Springs  1835 
Old  Spring                           1829, 1832 

Old  Sulphur  Well  1846 

Old  Sweet  Springs  1830 

Olympian  Springs  1834 

Oranienquelle  Spring  1844 

Orkney  Si)ring3  1830 

Onrry  Spring  1839 

Owasso  Spring  1839 

Paroquet  Springs  18:54 

Paso  Uobles  Hot  Springs  1840  i 

Pavilion  Spring  1825 

Pavilion  Spring  1848  i 
Pennsylvania  mineral  springs    1826 

Perry  Springs  1837 

Phosphate  Spring  1823 


I  Plombieres  Springs  1849 

I  Pluto's  Well  1836 

Pouhon  Spring  1846 

I  Powder  Spring  i8;^o 

Proserpine's  Well  1836 

i  Pullna  Springs  1847 

i  Purgative  waters  1847 

I  Putnam  Spring  1325 

Pyrniont  Springs  1846 

Qiiirinus(]uelle  Spring  1845 

Kiikoczi  Spring  1844 

Rawley  Springs  1830 

Red  Spring  i825 
Red  Sulphur  Spring  1825,  1831,  1834 

Red  Sweet  Spring  1833 

Riclifield  Springs  1824 

Rock  Enon  Springs  1831 

Rockbridge  Alum  Springs  1831 

Rosenquell"  Spring  1845 

Salina  brine  1850 

Saline  Spring  i84l 

Saline  waters  1843 

Saloon  Spring  I834 

Salt  Lake  Hot  Springs  1837 

Salt  Sulphur  Springs  1831 

Saltillo  Spring-i  1827 

Sandwich  Sjirings  1841  i 

j  Saratoga  A   Spring  1826  | 

Saratoga  Springs  1825 

Schlangenliad  Springs  1849 

I  Schuyler  Springpi  I837  ; 

Schwalbach  Springs  1846 

Schwefelquelle  Spring  1846  1 

Sea  water  1850 

Seidlit/.  Springs  1848  ' 

Selter's  Springs  1844  | 

Seltzer  Spiing  1826 

Sharon  S))ring8  1825 

Shaw  Well  1330 

Source  des  Dames  Spring  1849 

Sowder's  Spring  1833 

Spa  Waters  1846 

Sparta  Artesian  Well  1838 

Spring  Luke  Well  1838 

Sprudel  Spring  1847 

Stadtbrunueu  Spring  1848 


'  Stahlbrunnen  Spring  1844 

Star  Spring  ' 

St    Catherine's  Well-! 

Stephenson  House  Well 

St.  Helena  White  Sulphur 
i      Springs 

Stirling  Well 

St.  Louis  Artesian  Well 

St.  Louis  Spring 

St.  Moritz  Springs 

Sulphur  Spring 

Sulphur  waters 

Sulphuretted  Springs 

Summit  Soda  Springs 

Sweet  Chalybeate  Springs 

Syracuse  brine 

Tarentum  Salt  Well 

Thermal  waters 

Tciplitz  Springs 

Trinkbrunnen  Spring 

Trinkquelle  Spring 

Triton  Spring 

Tunbridge  Wells 

Union  Spring 

United  States  Spring 

Upper  Blue  Lick  Springs 

Variety  Springs 

Versailles  Springs 

Vichy  Springs  1826,  1832, 1840 

Victoriaquelle 

Vincenzbrunnen  Spring 

Virginia  mineral  springs 

Warm  Springs 

Washington  Spring 

Weilbach  Spring 

Welland  House  Well 

West  Raden  Sprinsis 

White  Sulphur  Spring       1823, 


1822 


1832 


Wiesbaden  Spring 
Wildbad  Springs 
Wildungen  Springs 
Wilhoii's  Soda  Springs 
Yellow  Springs 
Yellow  Sulphur  Springs 


l.«4fi 
182.1 
1841 
1841 

1840 
1836 
1835 
1838 
1847 
1832 
1845 
1827 
1840 
1831 
1850 
1830 
1848 
1849 
1846 
184G 
1826 
1847 
1826 
,1825 
1832 
1831 
18.39 
,  1843 
1842 
1843 
1827 
18.35 
1825 
1842 
1824 
1838 
1825, 
1833 
1844 
1849 
1818 
1840 
1838 
1832 
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